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3. fiolroroBHreJrbHbre MeponpLirrtfl r.{E BBoAa

_ Bo-loxpaH,HJirurrla B sKcirnyararllrrc 451
l6-4. Bo.loxossficreenHHe pacueiu (saaaqa H r.ic-

xo:T.Hbre ,4aHHure) 454
l. 3alaqlr eoAoxossr?crBegHbrx pacr{eroB 454
2. Bruu peryJrupoB aHHs, croKa 454
3. Tpe6oe atr4r. BoAorroJrbsoearefiefi 456
4. Pac,{erHas o6ecneqesHocrb 4b6
5. Hcxo::,nble rHApo,,IorHrIecKHe AaHHbre 457
6. Bnr6op pacrrerHoro ruApo.:roruqecxofo psla

riJrr xapaKTepHbrx Jrer 457
16-5. tr{ero-lrr eoloxosqficrBeHHbrx pacqeroB 4S8

l. OcHoerrtre floJro)KeHl{fi eonoxossfrcrBeHHbrx
pacqeroB 488

2. Mero.qlr eoAoxossrlcrBeHHbr-\ pacqeroB 4S8
3. lery.,rrapoBaHrre croKa Ha irocroflrrH)'ro orAarry 4Sg
4. PerynnpotsaHr{e croKa Ha nepeMeHulr ls oraauy 465
5. Pery.rupoBaHr4e noJroBoAnl'r H naBorKoB 467

16-6 Bo.r,oanepreruqecKrre pacqerbr 468
i. OcHoeHbre 3aBr.rclrrrocru H noflolKeHuq 469
2. Pexrnr pa6oru BoAoxpaglr.-rr.t[Ia 469
3. C1-rounoe peryJrupoBaHr,re 4Zl

/ lnrepar,vpa 4TB

faaea ceMuaAqaraff

O6rqae AaHHhre Anc npoeKTnpoBaHr{e rrJrorHH

Kand. TexH. HaAK Otteuuceeuv, "J'1. B.

l7-1. I(,raccr$rrKar{Hff nJroruFr 471
17-2. HHxeHepno-reoJrofuqecKaff xaaccuQuKaqHr no-

nepeqHbrx crBopoB perrubrx Ao,'rHrr 171

410
4 l t
4t2

I , I_F.  COCTAB H METO,I IbI  14H}I{EHEPHO.TEOJIO|HT{ECKHX

Hgucrenzft

14- 3. floArorosureJrbHbre pa6oru 413
14- 4. HHxenepno-reoJronuqecKas c.beMKa 413
14- 5. PaseeAoqHnre pa6oru 413
14- 6. feoQusuuecKue pa6oru 415
14- 7. fu4poreonorfiqecKue pa6oru 416

l. Hayveune pe)r(HMa noA3eMHbrx BoA 416
2. Onurnne orKaqKr.r 416
3. Onuisbre HarHerannfl. 423
4. Ha"rrusbr BoAbr o ruypQu 424
5. Onpe4eJrenlre cKopocrn ABHx(eHHfl noA3eMnhrx

BoA B ropax u rpeqr.ruax ropHbrx ropo4 424
14- 8. florestre ucnbrranufl Qr.rsr.mo-rvrexaHu,recxnx

cBor'rcrB rpyHroB 425
l. flpo6uue HarpysKn rrrraMrroM 425
2. Hcnurauurr Ha colporlrBJreHurr rpyrrroB cABH-

ry 426
14- 9. .Ila6oparopHbre r{ccrreAoBaHr{ff 426
t4-10. flqucnn v :pa3BeAr{a crpoHreJrbHbrx M?rapn-

arroB 428

I4-8 .  OCHOBHbIE OTI{ETHbIE,U.OKYMEHTbI

l4-l l .  O6urne 3aMerraHufl 429
l4-12. Orqersbre AoKyMenrbr K rexHHKo-3KoHoMHqe-

cKoMy AoKnaAy (TOA) 4?0
l. O6qas qacrb 430
2. CnequaJrbHafl qacrb 430

l4-13. Or.rerHneAoKyMeHrE{ r{ npoeKrHoruy 3aAaHrrro 430
14-14. OrqerHne AoKyMeurbr K rexHur{ecxoMy fipo-

eKTy
/Inreparypa

fnaea rrflTHaAuaran

QHsHro-iuexaHHrrecKHe csoficrna rpyHToB

KaududarbL rexH. HaUrc Huo.uuna B. C. (nn. I-12)
u Mueuu C. H. (nn. 8, 13, 14)

.q- I. _lpanynouerpuuecxufi cocraB rp)'HroB
--15- 2. Vle.nrsufi Bec

15- 3. O6reunufi eec u ropr{crocrb
l5- 4. Creueul nJrorgocrn
15- 5. Bnax<socrs
l5- 6. fpaHr.ruu nJracruriHocru H KoHctrcreHruafl

rpyirroB 4Bs
I. fpaHuqa reKyqecrfi 4Bs
2. fpaHraqa pacKarbrBagrrs 4Bs
3. Llsc"rro nJracrr{rrHocrn 4Bs

srHK Ml

431
431

432
433
433
434
435



X OTJIABJTEHHE

6) C-rau4apr'H3arlHfl pa3MepoB orrnepcrufi
e) Vqer po.q,a rpyHra ocHosaHuC (nu6op

yAeJrbHoro pacxoaa) H yc.nonufi ratueHus
sHeprHH B HHlr(HeM 6reQe (pacuernafl  cxe-
Ma 3KcfiJryaraqlrn)

r) Vuer nponycKa HaHocoB
A) Vqer neAoBbrx yc.roeuft
e) Vqer yc.nonufi cyloxoAcrBa

l7-5. flpenuureuue rpe6nn rnyxorl nJrorr{Hbr HaA ro-

crp.
l7-3. O6urne rpe6oeaHun K ocHoBaHHflM nJtorHH H

nu6op rr.rna nJrorr{Hbr 474

l. fpeOouaHr.rq K cKarrbHblM ocrroBaHrrf lM 474
2. Tpe6oear{Hq K HecKaJrbHbrM ocHoBaHHrrM 474
3. Coo6pa>r(eHufl no uu6opy rprna nrrornHbr 474

l7-!. Pac,rer so4oc6pocuux oinepcrufi nrroruH 474
l. Pac,rerHas BeponTHocrb [aBoAKoB H orrpeAe-

ctp.
rpauueefi npn 6ecxoseqnofi MourHocru npoHr.r_

ocHoBaHHfl 491
2. (D.nror6er c BoAonpoHHuaeMbrMH unvHraMH

npH orpanuueHuori MouIHocrH npouuqaenaoro
ocHoBaHLrH 499
a) O.nrcr6er co uirryHToM, AoBeAeHHbrr{ Ao

BoAoynopa 499
6) @nror6er c BoAonpoHHrIaeMbrM trrrryHTorry{,

He ,u.oBeAeHHbrM Ao BoAoynopa 498
3. Q.rrror6er c ApeHaxeM npu oipariuqeusofi Morq-

Hocra npoHurlaeMofo ocuoBaHr.rs 500
a) O6que cBeAenr{ff 500
6) @.nlor6er c ropa3oHranrnofi apeHorl 501
a) @.rror6er c otur.rlr pffAoM coBepueHHbrx

KoJro.(qeB b02
r) Onm6er c ApeHaxeM B BHAe prAa Heco-

Bepr[errHbrx KoJroArreB S04
18- 5. fpaQuuecxrarl MeroA pacqera Qn.tnrpaqr.ru B

ocHoBaHnrt ruAporexnHqecKr.tx coopyxeuufi 505
l. flocrpoeHile cerKr4 bOS
2. Buquc.nenae gJreMeHroB [oroKa no raApo-

AuuaMficecxoft cerKe 506
3.- Cnyuafi aur{3orponHbrx rpyHroB B ocHoBaHHu 506

l8- 6- llpn6,ra>xenstrfi MeroA 
-onpe4eneuun 

Su.nt-
_rpaqlrorruoro AaBJreHr{fl Ha Q"rrror6er 506

18- 7. Pac.rer 6esHanopuofi Qr.l.rrrrparlun B o6xoa
ruAporexHr4qecKnx coopyxeHufi na yqacrKe corrpfi-
xeuufi Ex c 6eperalru npn ycJroBHH Hailwqr4r ro-
plr3onTaJrbHoro rroAcruJraroilIero BoAoynopa S0T

l. O6rque yKaBaHHs S0T
2. OluHo.rHafi rrrnopa S0T
3. fl.nocrnfi ycrofi 508
4. Vcroft c oAnofi npor{3Boar,Ho pacnoJrox(enHori

runopofi  blO
18- 8. Pacqer Hanopnoft $u.nrrpaqnr4 B o6xoA ruA-

porexHnqecKnx coopyxeHrafi 5l I
18- 9. O6xo4nax $unsrpaqafl, B ycJroBalx orcyrcr-

Bus 6eperonoro rpyuroBoro noroKa 5l I
l8-10. Pacqer o6xoAsoft Su.rrtrpaqr.ru npa conpn-

xeIII{H rrJroruH c 3etuJIflHbrMH Aau6auu, pacnoJlo- '

N{eHHbrMH Ha ropr{sonTaJrbHoM BoAoy[ope 5I2
l. Merol pacqera 512
2. OparnreHr ycror c AByMff ruflopaMn THna I . 5I2
3. OparnaeHrbr runoB II ,  I I I  H IV 513
4. OparrraeHr runa V 513
5. Fny6una rroroKa Ha rpaunuax cMex{Hux gpar-

MeHroB 514
l8-ll. @unnrpallnfl B seM.rrsHbrx rrrorr{Hax 514

l. fleperrruqKa u3 oAHopoAHoro rpyHra c Beprr.r-
KAJIbHbIMH OTKOCAMH HA BOAOHCNPOHHIIACMOM

ocHoBaur.rn 514
2. flnorprua LI3 oAuopoAuoro rpyrrra Ha BoAoHe-

npoHHqaeMoM ocHQBaHHH npH OTCyTCTBHH BO-
Au B HHx(HeM 6reSe 517

3. fl.noruna r{3 o,q,HopoAHoro rpyHTa Ha BoAor{e-
npoHHrIaeMoM ocHoBaHHH npI,I HaJrHrrHH BOAbr
B HHx<HeM 6reSe
fl.nornsa c eKpaHoM rr Apeuaxuofi upasruofi
Ha BOAOHenpOHHqaeMOM OCHOBaHHH
fl.noruna c lApoM (unH nponuqaeMbrM urnyH-

ToM) Ha BoAoHenporrH[aeMoM ocHoBaHr.rn

477

477

477
477
478

478
480
480
480

485

pH3oHroM BoAbr Bepxrrero 6re$a 480
I7-6. Hopruu ra6apuroe npn6.nr.rxerrurr KoHcrpyrrlurl

AJIff MocroB Ha asroMo6r.rJrbnbrx Aoporax 481
1. O6aacrn npHMeHeHHs 481
2. ta6apurbr rr npaBuJra flprrMeHeHufl 481

JlU'reparypa 482

fraea BoceMHaArlarafl

<DurrrpaquoHHbile pacrrerbl

Kaududarot rqcH. HaArc Hedpuea B. n. fun. I-12),
Hcrouuna B. C. (nn. II, 15), rcand. eeortoeo-tiluHepaJtoeuLt.

nagrc Buudeuaru H. H. (nn. 12, 13, I4),
uHcrc. Ponaioa A. B. (nn. I-10)

18- 1. O6uue cBeAeHHrr o QualrparruoHHbrx pacqe-
TAX

l. Ocuosubre qeJru ri Ha3narreHuff Quntrpaquon-
Hbrx pacrleToB

2. Ocnoenble floJro)KeHuff Teopfirl Sra;rrrparlurl
l8- 2. VxasaHr.rq o nu6ope u Ha3HaqeHr{r{ ilporuBo-

Qr.rrrrp arlnoHHbrx ycrpoficre
l.  l louypu
2. IIInyHroBbre creHKr.r, 3aBecbr n sy6bfl.
3. !,penaxu
4. Conpnxeuue nJrorr{H c 6eperaulr r4 AaM6aMH

l8- 3. fuAportrexannqecxufi MeroA pacqera uanopuot?

$n.nnrpauuu B ocHoB?HHrH nHAporexgl{qecKLIx co-
opyxeuuft

l. OArauoqnufi BoAoneirpouuqaeunfi urnyHr ilpH
6earpauuvnofi Morrlnocrn rlpoHHr{aeMoro ocrro-
BaHHs 485

2. Oar.ruoqntrfi BoAouerrpornqaeuur? tunyHr npr{
orpaHaqeHHofi Mo[IHocrH rrpoHr.rqaeMoro ocHo-
BaHHfl 4Bo

3. flnocxltfi Snror6er 6es uryHroB npr{ Heorpa-
uuqeguofi MorrlHocrn rtpoHHrraeMoro ocHoBa-
Hpln 486

4. fl"rocxr.rfi $;rrcr6er 6es runyHroB nplr orpaHr.r-
qeuHor'r MoIrlHocrr,I upoHHuaeMoro ocnoBaHHfl 486

5. @nror6er, 3arny6.rresnufi npu Heo,rpauruuenHofi
MorrIHo(:TH npoHurlaeMofo ocHoBaHnfl 489

6. flnocxnfi $"rrror6er c oAHHM BoAoHenpoHr.rqae-
MbrM [rnyHToM npr.r HeofpaHr.rqeHHofi rrlouluocru
IrpoHHrIaeMoFo ocuoBaHr{s 489

7. flaocxufi Q.rrror6er c tronyKpyrnofi Apenaxffiofi

483

483
483

484
484
484
484
485

4.

5.

5 1 8

5 r 9

5r9



OTJIABJIEHHE

6. fl.noruHa cMeurat{Horo rurla Ha BoAoHerIpo;HH-

I IaeMOM OCHOBaHHH

7. fl.noruna I'13 oAHopoAHoro rpyHTa Ha npoHll-

uaeMoM ocgoBaHI'Iu 6ecronequofi rlourHocrn

npn orcyrcrBuu BoAbI B HH)I(HeM 6leQe

8. f l .nornna c sKpaHoM u noHypoM Ha rpoHu'

uaeMoM ocHoBaHHI,I roseqnoft MourHocrll

9- fl.rlotuua Ha npoHHIraeMoM ocHoBaHlIII KoHeq-

nofi MoIIlHocrH c 3KPaHoM H eY6ou

10. fl.torusu .np6oro rl'Ifla Ha npoHuuaerloM oc-

HoBaHItH xosequofi n 6ecxoseqnofi MoillHocrn

t8-12. flo.nynanopuafl Qu.nlrpaqux rtoA coopy]Ke-

HH' IMI {

l8-13- Pacqer Sunrrpaql{oHHblx norepb II3 BoAo-

xpaHHJrHrrI
l. flocronHHble noreplt BoAbI l'ts soAoXPaHI'liIHUra

2. Bpenaenurte SulrrpaquoHHble norepn Il3 BoAo-

xpaHHJII{XIa
l8-14. Pacqet noAnopa rpyHroBblx BoA

l. Pacqet [oAnopa npll ycraHoBlrBlxelucfi ABI{-

xeHHH [OA3eMHbIX BOA

2. OopnnupoBaHne lloAnopa.. Bo BpeMeHH

l8-15. Oil.nnipaUHoHHas ycroiiuueocru HecI(arIbHbIx

rpyHroB
1. O6urne 3aMetIaHI'Ifi
2. Vcrofiql{Bo'crb HecBfi3lrblx rpyufioB

3. VcrofiquBocrb cBfl3gblx rpyHToB

4. floa6op o6parunx Qu-rrlrpoe Apeuaxerl

Jh.rreparypa

crp.

520

521

fraea AeBffTHaAIrarafl

EeroHHue rpaBIrraII[oHHbIe nJIorHHbl

Kanl. rextt. HaAK Onewrceeu'a JI' B'

l9- 1. KnaccuQHKaqug 
536

19_A. TJIYXI4E fPABI4TAUI4OI{HbIE 6ETOHHbIE NflOThHbI

522

523

523

524

525
525

527
527

527
527

530
530
530
531
532
535

537
537

537

538
538

538
538
538

539

539
539

540

540

540
540

541
541

(Ha cKaJIbHblx ocuoeauunx)

19- 2. Oueprauue nJIorHHbI B upo$IE"ne

l. Oveptauue nPoSunn

2. llpehnapuTeJlbl{oe o[peAeJIeHI{e pa3MepoB nJIo-

THHbI

l9- 3. Onpe4e.neHue BeprnKaJIbHbIx HopManbublx Ha-

npaxeuufi B ropl{3oHTaJIbHblx pacqerublx uBax

IIJIOTHHhI

l .  Xon pacrrera
2. HoprrraJlbHble KpaeBble BepTHKaJIbHble Hailpfl-

XCH}Ifl

3. VcJrosus Pactlera
4. PacqerHbte cJIYqau

l9- 4. Onpe4,e.neHue- rJIaBHbIx Hanprxesnl't Ha rpa-

HfX NJIOTHHbI

1. OupeneJIeHHe xoplI3oHTaJIbHbIx HoprlaJIbHbIx 14

cKaJIbIB aIOilIHX Ha[p gxeHl{ I{

2. OnpeaeJIeHHe TIaBHnIX HanprlKeHxfi ; -'-
l9- 5. ft6aepxa ycrofiuunocrl'I rpaBl'IraquoHHol4 nJIo-

THIIbI Ha CKaJIbHOM rpyHTe Ha cABI'.Ir

l. flonepra ycroftuHBocru rIJIoraHbI Ha cABHf c

YIIETOM TOJIbKO CI'IJI TPEHH'I

2. v,rer cr.rJl cqenJleH'fl K'aAKLI TeJra nJToTLIHbI

co cxa.nofi ocHoBaHHff

3. C.rryuafi IIaKJIoHHoro ocHoBaHHfl [JIorHHbl

l9- 6. ll-pornno$I{JlbrpalrnoHHble 3aBecbl B ocHoBa-

HtrH nJIorI{H 11 B OePerax

l. O6urue 3aMeqaHufl

2. I{eueurauuoHHbre nporuBoQturrrpauHoHHbIe 3a-
Becbr B ocnoBaur.Iu nJrorHH H n 6eperax

3. Enryrtrn3arlun ocHosaHrrfi ITJIoTHH
4. f.nuHusarrfioHHbre 3aBecbr

19-1 7. floArorosxa cKaJIbHhIx ocHoaaHtlfi nJIorItH

19- 8. Apenax ocHoBaHHfl H TeJIa [JIorI4H
l9* 9. I(oucrpyxruBHble UIBbI B rpaBI{TaqHoHHbIx

NJOTI{HAX

l9-10. O6.rHIIosra noBepxnocru nJIorHHbI

l9-11. KoncrpyKl{Hq I{ pa3Mepu rpe6ua IIJoTHHbI

19-12. O6urne rpe6onaunr K 6erony H pa3Meule-

Hrie SeroHa pa3JIHtIHbIx IuapoK no npoSuato

19-i3. Pas6usra sa 6.noxn KJIaAKH reJla n.-IorHHbI

19_b.  TONOCJIHBHbIE EETOH.HbIE

|PABH TAUI4 O H Hbl E nJI OTI4 H bI HA C K'\'r'l b H bl X

H HECKAJIbHI,IX OCHOBAHI4flX

l9-14. Pacqer npoqHocrl4 reJla rpaBuTaul{oHuotl eo-

AocIIHBHoft 6eroHitoft nnoraHu Ha cKaJIbHoM rpyHre

l9-15. Onpe,u,eleuue uanpnxenufi B rpyHre ocHo-

BXHMTfI nOA IIJIOTI'IHOI'I

l .  O6urue coo6Paxeunr
2. Onpe4eJIeHI{e uanpnxeuufi B rpynre ocHoBa-

HUfl. AJIq CJyqafl )KecTKoro coopy>KeHnq

l9-16. Pacqer ycroftunnocrn rpaBHraIIHoHIrbIx BoJ'o-

q:IHBIIbIX NJIOTI{H HA CKATbHOM H HCCKAJbHOM OC-

HOBAHHH

1. Pacqerllble cJIYqau

2. VcrofiqnBocrb eoAoc-tluesoft 6eronsoft nroruslt

HA CKAJIbHOI\T OCHOBAHHH

3. floeepra ycrofiuuBocru Hra cABI'Ir 6erosaux

rpaBI{TaqHoHHbIx IIJIOTHH Ha HecKaJibHoM ocHo-

BAI IHH

19-1?. Koncrpyxqun reJla rpaBI'IralrHoHHt{x 6eros-

HbIX flJIOTHH Ha HeCKaJIbHbIX fpyHTaX 3'r-I€-"teHTOB HX

d.nror6era- 
1. O6urue coo5Paxeultn

2. OpneurnpoBoquble pa3Mepbl Slnr6era n'[o-

TI,IIIbI

3. Ilouypn
4. [lnyuru '

5. Cuiruxarn3aqltognble 3aBecbl

6. Te.no TIJIoTHHII (aoaocaus)

7. Bolo6oft ulotassl 14 racHreJII{ suepruu

8. PIlc6ePua

l9-18. Eurri BoAocJII{BHbIx rpaBuraul{oHHblx 6eros-

HbIX IIJIOTHH

1. KoncrPYKqEH 6r,lxos

2. CtarraqecKl4e Pacqerbl 6ltxos

l9 - l 9 .ConpnxenH ' IBoAocJ IHBHb Ixqac re t ' t 6e roHH l t x
nJIorI{H c rayxulul{ qacrqluu u c 6eperaltu (conpn-

rarcutue v 6ePerontte Ymou)
1. KoHcrPyr'wrr YcroeB
2. Craru\ecnuft Pacqer YcroeB

Jlirrepatypa

crp-

541
543
543
544
545

545
546
547

547
547

548

549
549

54s

550
550

550

556
JDO

556
556
557
558
558
561
563

bbD

565
565

568
568
568
569

fnaea ABaAqarafl

Xefleso6eroHHble n 6eroHHste xonrpSopcHHe nJIorlIHbI

Kand. re)ct. HaAK Posauoe H' n'

2 0 - l . T n u u H K o H c T p y K I I H I { r o r r r p Q o p c H b l x t I J I o T l , I H S T 0l.7n

l. KlaccPrQuxatlun 
' u' \'

i. iitnop"h" nepeKpbrrnn 572
, tr.7a

3. Boaoc.rr l{Buble nJIHTbl 
'  0t1)



OTNABJIEHHEXN

ctp.

l. _QyrauMeHrHbre nJtnrbr . .. 574
5. Konrp$opcbr
6. S.neuesrbr )r(ecrKocrr{ SZs

20- 2. flpeaeapureJrbHoe onpeAeJreHne ocHoBHbrx
pa3MepoB 9IeMeHTOB H TeXHHKO-gKOHOMr.rqeCKHx no_
xasare.ttefi rourpQopcHbrx nJroruH 5Z6

l. flaocxlle HanopHbre nJrurbr 5T6
2. Bo,qoc.nHBHbre nJrr.rrbr 5T6
3. @yn4aMeHTHbre rrJrnrbr ET6
4. A_pountre nepeKpbrrurr 5Z6
5. Konco"nbgbre oroJroBKH xourpeopcon 5T6
6. KoHrpgopcbr S7T
7. OnpeaeJrerrHe HeKoropbrx rexHHKo-sKoHoMHqe-

cKHx noxasarereri STg
20- 3. Pacqer xourpQopcHbrx n.rroruH STg

I. Pac,rer uanopHrix nepexpsrruft STg
2. Pac,rer BoAocJrHBHbrx n.rrur 580

rHe.MH 591
3. llnoroaporiHbre nJroruHbr 5gl
4. MaccuBHo-KoHrpQopcHue nJroruHbr bgl
5. ll"noruunr fipoirax rr{rroB 5gl

20-5. ll.toruun cncreuu A. M. CeHxoea. 592
Jfureparypa 592

fnaea ABaAuarb nepBag

,Ilepenraubile [JIorHHbr

Kaud. rexH. HaAK Jlarouaeurcoe A. 1v1.

2l- l. Tuntr AepeBflHHbrx rrJroruH
l. OcHosHbre qacru AepeBflHHbrx nJrorI{H
2. KraccnQaxaqun 4epeoaHuux rrJrorr4H

2l- 2. Onrcr6eru AepeBrruHbrx nJrorr.ru Hu3r{oro Ha-
ropa

-_/' l. CsafiHtre Qarcr6eru
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16-1. THnbI BOAOXPAHIIJIHITI
VI  UX OCHOBHbIE XAPAKTEPHCTHKH

1. Tunn BoAoxpaHI{JIHIrl

OcHosHbnu runoM Bo,(oxpaHnJlnul qBJlslorcx I{cKyccrBeH-
Hbre BoAoeMbr, o6paayervrbre nyreM nperpax(Aellns peqnblx

AoJTHH [JrorHHaMu. flpurrrepoM Moryr cny]KHTb BoAoxpaHH-

Jruura sa Bo.nre, Aony, !,uenpe H ApyrHX peKax. HuorAa

ecTecTBeHHbre osepa npeBpaulaloTcg B BoAoxpaHH.IIuUa,

KorAa 6nus HcroKa peK, BblTeKaloulux H3 o3ep, coopyx(a-

rorcff rnApoy3Jrbl, peryJlHpyloque nocTynJleHue pacxoAoB

BOAbr B peKy.
Oruocure.nruo ue6o.nnurue BoAoxpaHHJII,rula Moryr 6nrr

coSAaHbr B I{cKyccTBeHHbIX BbIeMKaX HJII{ B eCTeCTBeHHbIX

noHnxeHnnx pe.nreQa cyIIrH, a raK)Ke nyreM o6eaflosaHHq

onpeAereHnofi reppnropnl4 U2, 26).

2. HagHa.reHne BoAoxpaHHJIHITI

Ile;rn ycrrp,oficma BoAoxpaHI{JII{ur oocrol{T,B flIepepac-

nrpe,AeJreHiHH Bo,BpeMeH,E np,urexaroulefi K BoAoxpaHI{JIfi-

rqy BoAbr B cooTBercTBrll:H c rp'e6onauuflMl-I BoAo[IoJIb3O,Ba-

re.refi.
3ra qeJrb Aocruraercfl nyreM perynupoBaHufl croKa,

Koropoe o6uquo 3aKJlloqaercr E SaAep,x(aHur4' s Bo-lloxpa-
.Hr{Jrurrlax qacru ,u.urE scefi [p{4TeKalouefi E,CIAlt B ,rlep'uottrbl

natsoAKoB lI pacxorAprBa'Hl{,H uaronaessofi BoIu Bo BpeMf
.MeX(eH'H. d

Vnpan.nenue BoAHbrMr.r pecypcaMl{ BoAoxpaHI{nHIrIa npo-

HSBOAHTCff nyTeM nJIaHOMepHOTO H3IUeHeHHq oTKpbITHq

BoAoflpofiycKHblx ornepcrnfi v coorBercrBeHHo BeJIHqHHbI

ilponycKaeMoro qepe3 Hr.rx pacxoAa, qeM AocrHraercfl Tpe-

6yeuoe 3anoJIHeHHe HJru of lopoxHeHue eMKocTH BoAoxpa-

HHJIHura. BoAoxpanuanula Moryr cJIy)KI.ITb Ans cua6xeHnfl

soAofi norpe6nreleft rar [I3 BepxHefo, TaK I{ }I3 HHxIIero

6reSa.

BoAoxpanHJll{ura co3Aalorcq B I'tHTepecax paSBHTHs cJIe-

AyIourHX orpac.nefi HapoAHoro xosqficrsa: rHApo3Hepreru-

KH, cyAoxoAcrBa, f lecocnJlaBa, opoueHng, soAocHa6xe-

HLtl., o6soAHeHug, pu6uoro xosqficrga, a ral{xe AJIn
6ops6u c HaBoAHeHHsMH.

B CosetcxoN,t Corose B ycJIoBHflx nJIaHoBoro coqfia-

nHcruqecKoro xosqficraa 6o.nuurue BoAoxpaHH.rIfiurS, KaK

[paBHJIO, flBfif lIOTCq KOMIIJIeKCHbIMH, T. e. C-[y)Kar OAHO-

,epeU'eHuo fiHTepeCaM HeCKOnbKIaX pa3JIHqHbIX OrpaClefi

Ha,pq.u,Horo xo3sfi,crBa [2, 8, l2].

3. Kpunue rlJlorqa4efi v o6teuon
BOAOxpaHI{JIHUI

OcttosHofi xapaKTepu'cruaKofi qa[Ifl BqA,oxp,aH'HJIHula flB-

Jrsercr 3aBucuMocrl nnouraAefi 3epxan F u o6teuos V or

ypoenefi Bo.u,br B BoAoxpanuruule i'l (0m. 16-l).

fl"noutann 3epKaJIa y,cra'HaBJII{Balorcfl [IyreM frIJIaHI{Mer-
pHpoBaHHfl ropnsonranefi Ha ronorpa$HrlecKux Kaprax.

Macrura6 Kapr 14 ceqeHl{e penre$a AoJIx(HbI 6rtrl BbI-

6paHu c -v*ceroM seo6xoAl.luocru HaAilex(aulero oto6pa-

)rieHr,rff lrsMeHeHLIfi n.noutaAefi B IIpeAeIIax 30HbI sarorlJle-

uufr. flpu Bblcore noAnopa 10-20 ru i(aprbl trlacruta6a

I : 10 000, i : 25 000 c cerreHl{eM pelre(pa qepe3 l-5 n

o6nrqrio Aalor AocraroqHylo ror{Hocrb.

flpu 6oree BbIcoKoM no.4tlope - 30-50 7L Lr BbI[e -

Mox(Ho HcnoJlb3oBarb Kaprbl uracrura6a 1 : 25 000,

1 :50 000 c ceqeHueM purre$a qepe3 2,5; 5; l0 a. Als

npeabapllre.lbHblx npoeKrHblx npopa6orox (rexuuxo-exo-

Honuqecxufi aox;raa) AonycKaercfi Hc,rIoJIb3'oBaHHe Kapr

6o.nee &IeJIKI{x Macuira,6oB, qeM yKa3aHHbIe BbI[Ie.

O6teu Bo.(oxpaHuJll'rilra noAcqHTblBaercs nyreM nocJle-

AoBaTeJIbHOTO CyMMHpoBaHI{t O6seNaOs OTAeJIbHbIX cJIOeB,

3 K.IITTICHHbIX MCXAY ABYM'I CMCXHbIMI{ TOPI'I3OHTAJIflMI'I

(Qur. 16-2). O6lerra c.roq BoAbI (uanpurraep, AVr-z)

o[IpeAeJIs,€TCE rl'o QoPtrtY.ne:

AV11-z) +{ n r, +nr)Lh1t-21. (16-1)

V  w n n J

1
__t  t r- 3 ( ' 1

@uz. 16-1. Kpuaote sarucurrocmu nttoryadert
sep0an u o1nenoa aodoxpaturlut4& Om !po6-

Heu 800bt

H-ypornn Bo.ubl; V - o6telau no.u.u; F - rnoualn
3EDKAJI



PA7EEJI TPETHN. THTPOTEXHH'IECKHE COOPWKEHHfl

446

llTF;
,,+{E, F i+ t  *  F i+ t BHcota  cnoq

L h : H . , . - H .
t + L  t
B X

O6reu c.noc AV
B t,tnH. ,tg

O6reu BoJloxpa-
HHIHula 7 s rtaH.,[3

0 , 3 5

s KJ'rI 3
B.Kl . ,T '

0,07

0,97

10,2

I  ,96 1 0 , 1 5
12,33 7 l  , 8 0

32,1 33,63 239,95

56.  3 5 6 . 9 7 524,80

946 ,45
84,33

1 0 1 , 9

f lpn H3.nox<eHnoM clloco6e flocrpoeHI{r xpunofi o6l-

eMoB BOAOXpaHI,IJIIIqa npeAnoJlaraeTcfi' qro ypoBeHb BOAbI

B BoAoxpaHHJIHule ropl'I3oHTaJIeH. E n'r xo cr H, coorBer-

crByloutte ropHsoHTaabHoMy noJIolKeHI'Irc ypoBHt BoAbI'

HOCST Ha3BaHHe c T a T r'r q e c K H x. ctarnqecxne e\{KOcTH

M O > K H O p a C c M a T p L i B a T b K a K A O C T a T O r r H o T o q H b I e x a p a K T e -

pHcrHKIt o6tel{oe BoAbI B BoAoxpaHI{JIHule B Tex cJlyrlafix'

x o r l a B H c o T a n o A n o p a 3 H a q H T e J I b H o I I p e B b I [ I a e T a i l { n J I H .

TyAy ecrecTBeHHbIX KOre6aHHfi ypoBHfl BOAbI B peKe' Ha

KOTOpofi co3AaErcff BOAOXpaHI',IJII{Ule-

Ec"rn xe Bblcora fioAnopa He HaMHoro npeBocroAuT

aMrrr'rHTyAy ecrecrBeHHblx KOre6aHHfi yponueft BOAbI B

peKe, To AJIfl yroqHeHuq o6leMoe BoAoxpaHI{'TIHura 6onee

upaezrrlHo co,craBJ'IfiTb XarpaKTepHCTI'IKI4 O6lella c vqeTOM

;;;;;;; oBo6o.4Holl nonepxnocrn (xp'ueoii no':nopa) B

;;p;";; 0o"4" illApoysrla (crra. Sur' 16-8] 
- - -"-'Taxas 

xapaKTepncrl{Ka HocHT Ha3Balrue KpHBoH '[' H H a-

@uz. 16-2. Cxe-ua noActtema o6teuoe

sodoxPaqultut4a

Ilpnuenaercq TaIoKe MeIIee roqnafl $optrlyna:

t ,
a,v6-2):; (nt +nr) Lhs-z), (16-l')

rAe F1 u Fz-[JIoIqaAH 3epKaJI BoAbI Ha -AByx cMex(-

HbIx YPoBHsr noAnoPa Hr u Hzi

Lh(t-r)-Bblcora cJIorBoAbI itvte)ttAY ypoulrf'MI4

Hr u Hz.

O6urufi o6leu BoAoxpaHtrrrr4r\a V paeeu:

tle rL - qHcJIo cJIOeB.

llp,n'uep BbIrrucfleH,HE,KloopAI'IHar

BoAoxpaHHJIHura - or ypoeneft Bo.[,bI

-Taxas 
xapaKTepI{crI{Ka HocHT Ha3BaIrHe KpHBoH

M r . [ q e c K L I x  o 6 r e M o B  B o A o x p  a H H n n u a '

A.ns flocrpoeHus xpHeoft Auiauuqecxux o6lel{oe

(S"i. 16-9)- ueo6xoAIEuo npu paBHbIx ypoBHsx BoAbI y

ri.i*tn"ot f/ 
'nocrpoutr 

KpHBbIe noAropa Arq pasrucHblx

pacxoAoB npllroKa A (cu. r.n. 2)'

M J

V _
n

X AV;,

1 6 - 1 .
C nosHureHueM ypoBun BoAbI s eoAoxPaHHJIHlue 3aroll-

JIgeMag nJIouIaAb 
-nOapacraet, 

npll gTOi\{ KpI'IBafl nJIOUla-

,u,efi sepraJl 'B 3a:EHcI'IMo,cr,Ii 'or 'rouQ'u:rlpal{'H}1 npJIHHbI 'Mo-

x(eT rltrM€Tb Henp,a'BI'IJIbHbIe Oue'paan'un (c neperu6auu).; sa-

u"a"*o.to o6tbrraos BoAoxpa'r,rJr'ula ot yponneil o6rtqso

xapaKrepH3yercfi nnaBHoft KpHBOfi.

@uz. 16-3. Kpuaote datauuqecrcux ofoenoa
sodo )cPalt'uJtut4a

Tafttuqa 16-I

Oruerrn
ypoBHeft
BO,lt bl B

Bo.noxpa-
Hnauur6 H

B T I

o6teuoe
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i TJIABA IIIECTHAT,UATAfl. BOIIOXPAHHJIHI4A

6r,eQ BoAoxpaHuJruula MexAy crBopoM nJIorHHbr H crBo-
poM B KOHqe BOAOXpaHHJIHUIa, paCnOnOXeHHbrM BHe IIOA-
fropa, paSAeJrflercg Ha pfl,u, yqacrKoB.

Ann KaxAoro yqacrKa crpouTcfl KpHBas ctafi{.Iecxplx
etrnxocreft. IIo rpunoli noAnopa, orseqarcueft pacxoAy
npr'rroKa Q u ornaerKe noAflopa y nnoruHbr //, ycranau.nu-

Barorcfl ypoBHH BoAu B cepelr.tHe orAeabHbrx yqacrKoB H
coorBercrByrourue arHM ypoBHflM craruqecxne o6reuu no
yqacrKaM. Cyrrrrrna sTHx o6reuon npr,rHHMaercs pannofi

eMKocrH BoAoxpaur,rnuula V npn AaHHoM oqepraHnu
cso6oAHofi nonepxHocrrr BoAbr, T. €. npu AaHHwx Q u //
y nJrorHHbr. O6rerram BoAoxpaHnnturra npu oAHoM sHaqe-
uuu Q, Ho npu pa3Hbrx .I/ y n.uoruHbr AaroT Bo3MoxHocrb
{rocrpouTb KpHByro o6telaos BoAoxpaHuar{ula npu pacxoAe
npuroxa Q.

CeMeficrso raKHX Kpr{Bbrx o6reMon, nocrpoeHHbrx npfi
pa3Hb lx  3HaqeHuqx  Q ,  f lBJ r f l e r c f l  x  ap  aKTep  uc rnxo f i

I r r H a M r . r q e c K H x  o 6 t e M o B  B o A o x p  a H r . r n u u l a .
I(pnnaa npu Q : 0 fl.BJrfl,ercfl. xp1reofi crar'qecKux o6's-

eMoB BOAOXpaHHJTHU{a.
IIpu cosAaHr{H BoAoxpaHHJrHula Bor(pyr Hero rroBbr-

ulaercq ypoBeHb fpyHroBbrx BoA 14 o6paeyercfl AonoJrHH-
TeJrbHo r'pyuTa'Boe Bogoxpananlrqe. B o6nr.Inbrx ycJloBnflx,

KaK npaBHJIo, oHo B pacrrerax noJle3Hofi euxoctu He yrlt,t-
rnnaercn [12].

4. XapaKrepnbre ypoBHH H eMKocrH
BOAOXpaHI{JII{uIa

(Snr. 16-4)

a) Hopnattonatrt nodnoprnui eopuaoHr (Hnf) - HaLI-
snculrfi ypoBeHb BoAbr e eoAoxpaHr4Jruure, ilpnMeHn-
TeJrbHo K r{oTopoMy paccqr.rTaHbr coopyxeHHrr ruApoysra
c yrieToM HopMaJrbHbrx 3a[acoB Ha.u,exHocrH. npeAycMar-
pHBaeMbrx TexHr.rqecKHMH ]c-/rorBIISMH. Hnf flBJlsercfi
eax{HefiruHr,r napaMerpoM, onpeAeJrsiouurrr KaK noKa3a-
TeJrH pa6oru BoAoxpaHHJIHIrla, TaK H pa3Mepbr coopvx<e-
unfi, saton.nenufi v :r-afluraJlbliblx a,to>KeHufi B crpouTeJlb-
CTBO rHApoysJra *r BOAOXpaHLIJILIilIa.

6) <Dopcupooaunoui eopusoHr (Of) - ypoBeHb Bblixe
Hflf, Ao Koroporo BpeMeHHo AonycKaerct sanoJlgegue
BOAOXpaHr,rJrr{ula B nepHOA nponycKa LICKJIIOqI{TeJIbHO
MHoroBoAHbrx naBoAKoB (upeenuuafinue ycJIoBHfl sKc-
n.rryarauun).

@uz. 16-4. XaparcryepHbte yposHu u ofoeuot
SO0OXpAHU/lUUte

Of - Qopu.rpooaunutii ropnaont; Hflf - Hopualrnufi [o,u,nop-
uorft ropra-eonr; fMO - ropuoonr MeprBono o6teua; 1zn - uo-

legsrrft o6reu Bo/loxpaHunuura; V" - ueproufi o6leu Bo.r.oxpa-

Hnnllua; l, '6-o6leu QoPcuPonrn
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e) fopueour ileprsozo o6teua (fMO) - HaHH,HsuHfi
ypoBeHb ,BoAbr, Ao KoToporo AorrycKaeTcs ouopoxHeHr.re
BOAOXpaHHJrHrrla.

z) ITottnoui o6'aeu eodoxpauuttut4a V - o6teM, saKJrro-
,renHrIft Me)KAy AHoM BoAoxpauHJrr{ula r{ sepKaJroM BoAbr
Ha orMerKe H[f.

0) [Ionesuoui (pa6ouurt) o6zeu oodoxpauultut4a Vn-
o6reu, sarnrcqeHnlrr? Me)KAy gepKanaMr.I BoAbr Ha qrMer-
Kax HtIf H fMO.

flonegHufi o6teu HcnoJrb3yercs rJrfl rleJreft peryJrr{po-
BAHHfl CTOKa nyTeM nepHoAHSeCKOrO Onopolr(HeHr.rs H nO-
cJr eAyroqero 3 anoJr HeHHs BoAoxp aHr,rJr r{ula.

e) Mepraoui o6oen eodoxpanunut4a V M- o6teur, sa-
rcnrcqenHuft Me)KAy AHoM u sepKaJroM BoAu Ha orMerKe
fMO. 3rcr o6re'u [peAHa3HarreH .4rs ron4epxaHfls He-
o6xoA'umnx MHHI,IMarbHbrx yponuefi BoAbr H orJroxeHr{fl
HaHTOCOB B BOAOXpaHTHJIiHi l{e.

crc) O6oen Qopcupoarcu (pesepeuan errrcocrb) V6 -

o6relr Bo,qoxpaHvJrnfira Mex{Ay sepKaJraMu BoAbr Ha or-
rMerKax HlIf H Of, ucnoJrb3yeunfi A.ns cHnx(eH,r{fi (cp,es-
x,u) 6oururrnx rIoJIorBo.nHbIx I{.tH [aBorKo,BbIX,p?,cXo4,oB.

s) OruocurelxbHofl eilKocrb eo)oxpanunuule U2, 261

xapal<repusyerct xoaSQHrIHerrroM eMKocrr{ BoAoxpaHH-
JII{UIA:

B :  - ! ! .'  w o '
rAe Vt-noJle3Haq eMKocrb;

Wo -cpeAnufi uuoro.nernufi croK.

16-2.  THAPOJTOTHqECKHTA PEXHM

BOAOXPAH HJI H IIIA

CoaAaHHe noAnopa H o6pasonauHe BoAoxpaHE,'I I iula

Bbr3brBaror IIo cpaBHeHHn c 6utosutltlt ycaoBI,IflMI{ cJIe-

AYrOUIlre OCHOBHbTe H3MeHeHHfi B peX(HMe BOAOTOKa:
a) ilepepacflpeAeJlegne croKa Bo BpeMeHH, B cBr3I{ c

qeM yMeHbuarorcfl noJIoBoAHbIe uilv naBoAKoBbIe H yBe-

JrnrluBarorcfi Me)KeHHHe pacxoAbl peKLI (ctnr. HH>re,

n. 16-a);
6) ynenuveuHe BoAHoro 3epKaJIa, B cBfl3I,I c qeM croK

pe,Kfi yMeHbluaercfl 3a cqeT noBbuII,eHHoR] Ircna,peHr{F c Ao-

uonugreltgofi nrJroula,lu 3epKara;

n) noBbrrrreHne ypoeneft BoAbI H ItgMeIIeHHe rny6Hu B

np eAgrr ax BoAoxp aHHJII{ula ;
r) yueururenue cxopocrefi TerieHllfi B BepxHeM 6le$e

THAPOY3AA, TITO NPHBO,4I,IT K BbINAACHI{IO HCKOTOPOfi qACTH

HalrocoB, SaIIoJIHeHHIO HMH qaCTH eMKOCTI'I BOAOXpaHHJIIIUIa

r{ pa3MbIEy py-qa B HHxHeM 6ne,$e rl{Apoy3,rla;

A) B HeKoropblx cnyqaflx 6o.nee pauHee saMep3aul'Ie

Lr 6o"ree noBAHee BcKpbITHe peKI{ B npeAeJlax BoAoxpaHI{'

JiHIqa;

e) rrorBbIIIreHHe B or.r,eJlbuEre nep'Eo.rbl BpeMeH'Ir KoIIqeH-

TparIHH COUeft B 'BqAe BO|AOXpaHIHJIHUIa.

t. llorepu BoAbI rz.s BoAoxpaHHJIrIura

I loreprl Bo.r,bl Hg BoAoxpaHI'IJIHula cKJIaAbIBarorcfl Lr3

norepb Ha -4o{IoJIHI{TeiIbH'o,e HcttapeHH'e, Quartpaquro vI

o6pasonaHHe JIeAflHoro IIoKpoBa.
a) ilorepu eodot uc dono.oHurenbHoe ucnapeHue I{MeIor

MercTo B cflyqae Qo,3.4?HI{ff BOAOXpaHHJIHITIa re pafioHe, IrA€

ucnapeHr{e c soAuoIZ noBepxHocru npeBbl[iaer I'Icnapeuue

c cyirrr4 (n,x.nrouaa TpaHcllupaquro).
O6re,v norepb B Ter{eHue roAa Ha AonoJIHHTeJIbHoe

HcrlapeHue MolKer 6uru noAct{HTaH no Qoptvty.ne:

Vr"n:  (hu -  h" )  (F .p . "  -  f ) ,  (16-3)

rAe Vr"n-o6teu croKa, tepneulrft B TerIeHHe roAa

Ha Aono.rrHHTeJrbHoe HcnapeHl{e;
ft"- roAonofi cJIofi HcnapeHufl c noAuofi noBepx'

HOCTIT;
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hc-roAoBofi c.rofi HcnaPeHHfl c cYuH;

F.p.r - cpeAHsfl [noula4b 3epKaJIa BoAoxpaufinl{Itra

3a .nepHoA ucnapeHl{fl;

t - unoula,u,b 3€prK?JIa ncrroKa ts 6uloe6lx yc-

JIOBHgX.

Ilonyuennufi ro $oplrly.ne (16-3) odlerrl noTepb BbI-

quTaeTcs I{3 o6r'eua croKa, noAcqHTaHHoro Anfl crBopa

rHApoy3JIa, co3Aaloulero BoAoxpaHHJIHIrle-

MeTqln- oflrpe.[eJleHfifi BerHtrI{H hs u hc IIpMBqAffTcs B

rur. 13.
B ceBepnblx rr ueHTpanbHblx o6.nacrsx Enponeficxofi

qacrH Co-rosa CCP, rAe 3HaqeHHl o6oux sIlAoB Hcnape-

H\lfl 6ruaxu Apyr K Apyry, IIorepH' BbI3BaHHbIe Aonoa-

Hurrr{rq n a$$exra ux Pa6oru.
ilppr pacqerax BoAoxpaHHJII'Iu, ro[oBble cJIoH l{cnape-

nun'h"'vr hc o6utqno npI'IHI{MaIor paBHbIM}I I'Ix cpeAue-

MHOTOJIeTHeMy 3HaqeHHIO.

.{,nr pafioHoB Heycrofiqusoro yBJIaxHeHHa npu Hailvqvt4

ornocsrenrso 6o.nruroft nloulaAH 3epKaJIa BOAOXpaHHJIHUIa

u;ud6prito np""HMatrb n pacueiax 3Haq'e'HHi 1" vr hc

Ara6Qepei46poBar{HbrM' B cooTBercTB[IH c Mereop,oJlor'q'e-

cKHTMHAaHHbIMI I :AJ I f l 3acy I I I J I I lBb IxJ IeT- [0Bb I [ IeH I Ib IMI4 '

I,nfl Bnax(Hblx JIeT _ noHDI(eHHbIMI,I .npoTIa,B I{X cpel.He-

MHO|OJIETHETO 3HAqEHHfl .

penue a;?# orpeAerlslor Iro $opuy.ne:

0;3# (16-4)

rAe h[cr:h| -hY - Bblcora cnot norepb Bc'IIeAcrBI{e

,4OIII|OJI,H'I'ITeJIbIIOTFO,I{CIIapeHI'Ifi 3a AaH'Hufi 'Me-

cflII;

FM - opeAHflff nJIoIqaAb 3epKaJIa BoAoxp'aHHJIIIula

3a ,AaHHbIfi precsq 3a BblqsroM [JIoIqaAu 3ep-

KaJIa noroKa e 6HrogHx ycJIoBI'Inx;

lM -,rolraqecrBo ceKyHA B AaHIIoM Mecsqe'

Pesy.rirratauu pacr{eroB Iio Soprrlyne (16-4) y4o6Ho

[oJIb3OtsaTb,Cg B BI{'Ae npaQnron SaBHC}IMOCf,I{ BeJIHqI'IH

cpeAIIeMecstIHbIx pacxoAoB norepb A;p"# or ypoBHefi soAbl

B BoAoxpaHI'IJIHule H vIIr4 or o6leua 3a[oflHeHuq V

(Srar. 16-5) U2,251.

llx .-9-:

<Due. 16-6. Ocedatwe aoda na 6epeeax
aodoxpanunuula

/ - aeasuoft noKpoB; 2 - uencnoamyer*rufr o6leu lt.u,a

6) Ilorepu aodot us eodoxpatturtut4a Ha Qunorpaqurc
cnaraloTcs:

I ) ua Su.rrnrpauun qepe3 .Ilox(e u 6epera BoAoxpaHH-

nnua s o6xoA coopy)Keuufi rt'tgp'oyala;

2) us Sn.nnrpauuu 
qepes HenrlotHocrn B co'opyxelrHqx

rr4rApoy3na.
florepu BoAbI rlep$ Jlox(e u 6epera BoAoxpaHHJII{ul

cJreAyer yquTblBarb no AaHHbIM Cne[flaJIbHbIX rHAporeo-

JroruqecKux uccneAosaHllfi (crrl. rn. l8).

flpu orcyrcrBull yKagaHnblx AaHHbIx norepu Ha

$n.rrurpauulo Moryr 6rtrl npl{Hsrbl - tto aHaJIorHH c nore-

pflMH B CyqecrByIoIIIHx prnr[ npoeKrl{pyeMblx coopyx{e-

HHqx, HaxoAsulHxcs B cxoAHblx rHApofeoJlorHqecKHx yc-

J IOBHgX.

B n'paKTur{e soroxosnllcreeHnono upoelrrl{p'oBaHHfi no-

Tepr.r Ha Qu.nstpaunrc B npeABapHTeJIbHbIX pacqerax otte-

HnBaK)rcs cKopocrblo IIOHI'I)KeHHg ypOBHfl BOAbI B BO,[,O-

xpaHHJIHIqe, sstgrtsaeMofi Qunrrpauuefi. 3ra - cKopocrb

AJrfl cpeAHHx feoJlorl4qecKllx yc"rronufi Moxer 6um [pI4-

Hflra paenofi l-2 *tnf cgrrcu.

florepr.r BoAbI Ha Sraartpauurc ucqucJlflIor B

cJyqae rIpH cpeAHeM noJIo)KeHLIu ypoBHs BoAbI B

xpaHHJIHUle H flpHHI{MaIOT OAI{HaKOBbIMH AJrfl BCeX

paBHoMepHo pacrpeAeJIeHI{brMH B TeqeHHe roAa.

STOT{
solo-
JIET H

PacxoArt Qu.ntT paq'uu, KaK npaBHJIo, fio'tl,zaalor B IIHx-

uufi 6reQ ruapoysra u nosroMy AJrr, BoJ,oilloJlb3oearelet?,

pacrroJroxeHHblx H'Ex(e fi4Apo,y3Jla,_ pacxol Qlulbrpal{uu He

ff,BJrfleTcq norepefi fi AoJIxeH npw6aennrbcfi K 3aperyJll{po-

BaIIHoMy IIo[ycKy sls BoAoxpaHHJII{illa (uptl orcyrcrBlll'i

S,uurnrpaqila B,oAbI B co,oBAHHe 6accefinu).

Hacuqenl{e BoAofi rpyHToB, cJlararcurux Jlox(e .Bor'oxpa-
I{I{JI.IAUIa B rle'pn,o.{ ero HaIIaJIbHofo HaTIOJIH€HII'ff (CO3'AaHI{e

rplHTOEO,fO BotnoxpaHtlIUqa), BbI3bIBaeT eAHIlOBpeMeHHbie

IIOT€p,E Ua sU;rlrpaqLIFO, rlre- Il'oll&,llaloxl,He e HHXHHfi 6leQ-

o) llorepu eodot Ha ttodoo6pasolaHue cBq3aHbI' c He-

Bo3MolKgocrbro HcnoJIb3oBaHHc. JIbAa, oceBlllero Ha 6epe-

rax rtpn cpa6orre Bo,ttoxpaHl4nl{ua B 3HMHee BpeMfl

(Qur .  16-6) .'-O6urufi 
o6reu norepb BoAbI BcJIeAcrBHe ltroo6pa3o-

Ba:f.r4fl 3a Becb gHl,[H,I,{'fi II,epHoA wI OnpeaeJlgeTcg 'no Qop-
MyJre:

Wr: k^(, hn(Ft - Fr) , (16-5)

rAe Fr - nJIouIaAb 3epI{aJIa BoAoxpaHl'Inuula B HaqaJIe

JIeAOCTaBa B AaHHOM rOAy;

F2 - TO X€, i lepeA BeceHHHM IIOJIOBOAbeM B AaH-
. HOM rOAy;

T.rr 
- Q,9 (o6lerraHnrfi sec ntaa) ;

hn- enaueHne roJIulI{HbI JIbAa K KoHIry JlenocraBa;

f t  -  xoe$$uuueur,  yui l runarcuruf i  rocreneHHoe Ha-

pacraHHe ToJIuIHHbI JIeAflHOTO noKpoBa; B cJIy-

qae paBHoMepHofo oI Iopox(HeI{Hf BOAOXpaHH-

Jrr{ula B TeqeHHe 3uMHero nepHoAa- 5oa$Qn-

uLIeHT k Mor)KHo npHHflTb 'paBHbI'M 0,65; 3Ha-

qeu,He,rooQQuu,Henra h yBeJll{quBaercff, ecJH

uau6o*nee HHTeHcHB'Hafi cpa6or'xa'H'Meer MecTo

Quen urlcer

@uz. 16-5. Kpuaue sarucutlocmu'

nomepb Ha ucnapeHue om ypoanefr

8o0bt s soooxpaHuJlut4e
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ts r(oHqe 3IilMbI, H y'MeHb,lrlaercfl, ecJIH cpa6oTKa

BOjloxpaH'HJIHU{a [pOH3'BqAHTCfl B HaqaJle 3HMbl

6o.nee ,HHTeHCHBHo, qeM B KoH[e.

florepu BcJIeAcrBHe JIbAoo6pa3oBaHHq B BHAe .cpeAHero
pacxoAa Qn 3a Aausuf i  Iuecf I I  onpeAenf l Iorcq 

'no 
oop-

MyJr,e:

ii

(16-6)

rAe Ff 
" 

Fy

hI

I L l

@uz. 16-7. Kpuaorc
SABUCU.I\L0CmU nO-
mepb Ha ,todoo6-
pasoqaHue om ?rry'

6uutt cpa6omrcu

aodoxpauartat4a

_ NJIOIIIAAH 3CPKANA BOAbI B HAqAJIC h

KOHTIe paccMaTpHBaeMoro MecflIla;

- cpeAHflq TOJIIrll.IHa JIbAa B TeqeHHe AaH-

HOrO Mecq[a;
- qHCJtO CeKVHn B lvlecqile.

f paQrnuecru (Qur. l6-7) Pac-
xoA Ha an- loo6pa3oBaHHe B AaHHoM

Mecflue onpeAeJlflercf KaK pa3Hocrb

Mex(Ay pacxoAaMu Q"ry AJIn HarIaJIb-

Horo v KoueqHor'o roPHSoHToB H

cpa6orrn BoAoxpaHvJrr4ura 3a pac-

cuarpunaeuttfi Mecfltl.
3 f i u o f t B c B f l 3 r . r c o , c e f l a g f l e M

ilbl.a Ha 6eperax rpu cPa6orxe

BOAOXpaHIIJIH'IIIa flpoHCxoAxT HeKo-

TopOe cHH)I(eHHe YPo:BHeI'I BoAbi;

secHofi ocranruuficq Ha 6ePerax

JIEN, TAET A COOTBCTCTBCHHO 3A

oror crler yBe.lluqnBaercfl o6telt

BeceHHero croKa. Koraa o6leu Bo-

,E,OXpaHI{JIIIII la AOCTaTOqeH'[.JIfl 3a-

XBATA 3HAIIHTCflbHOii qACTH iIOJIOBOA-

Horo croKa u xoJlocrble c6Pocut

BoAbr oTCyrCTIByIoT, IIOTepH BCJIe.4-

crBHr€ ltl,uoo6pa3oBaHLIfi SBJIflIOTCR

BpeMeHHbInrn. B cryqafix, Ko'fAa H3-

6rrrxs noJIoB'oAHofo cr'o'Ka c6paclt-

Balorcs 6ecloleguo qepe3 Bo.r,o-

c6pocHue YcrPoficrea, n.orepI{ Bo-

.u,br BcJIeAcrBHe JIbAo'o6pasonaHaa
f l BJrfl lorcfl 6eanoaeParHbIMH.

no1nop non npu g0nzntteHttnM 0o0ox pa -

HUnUUe
noQnopuon, npu cpaflononHov
0000xF0Hunuae

fopusonmor:

fatmofon

H - ropusoHrr,r cpa6or- B orHoIIreHI'Iu yr{era norepb cJIe-

KH; Qn - norepra ua Aler noAqepKHyrb, qro npH co3Aa-

.nuaoo6pasogaHHe HI4I4 Bo.(oxpzHI4JIHrlI{ B 3acytuJlil Bbix

pat louax (HanPu' l teP, E Kasaxcra-

He) Ha orHocHTeJIbHo MaJIoBoAHblx

p e K a x B o f l p o c o B e J I H q I { H e n o T e p b t s o A b I I { 3 B o A o x p a ' H u J I H .

ua nlpl{o6peraer nepBocrerleHliroe 3HaqeHHe, v I ' lccJIeAoBa-

HIlf c IIeJIbo srrssaeHHs BO3MOX{HbIX pa3MepoB.- II-OTepb

AoJIxHbI 6uru upoBeAeubl oco6o rlrrareJlbHo [12, 22)'

2. Vponnu BoAbI B Bepxneru 6reSe BoAoxpaHI{JIHIIT

vponnu tsoAbr B BepxHe,M 6neQe BoAOXpaHHJ'IIIUIa yCTa-

Ha:BJITH,BSIOTCfl B 38,B,H'CI4MO'CTJ{ OT OIMCTKH NOEIIOPHO'IO IS-

IIo rrrepe onopoxHeHur BoAoxpaHHJIHlua B MexeHb' Kor-

ra pacxo.f,bl 'npI'IToKa se6o.nlurn€, ]'porBHH Bq'x'bl B IIpeJ'e-

rax BoAoxpaHuJIHIUa IIoHI{XaIOTCtI'

Quz. 16 - B. Kpuaae nodnopa I norloBodbe
u .tu[euceHb

H - yponnu noau; I  -  paccroqHll f ,  or crBopa IIJIoTHHbI

.no \ lecra BbrKnHHI4BaHI4fl  [OAnOpa

flo.ilox<enne 'so:H,o,ft rloBepxHocr,I4 ts tsepxHeM 6le$e B

AauHufi MoMeHT ilpH 3atraHHbIX onMerKe ypoBnff BoAbI y

I ; ' IOIHHbI H paCXO.l,aX f lRHTOKa OnpeAeJIf leTCq'o'r{9pTaHHHtMrH

rro4no,pHoii rparorl (Sur. 16-8), pacuer . Kororpofi Mo'|xer

npo,nano..u,r4Tbclt 'pa3rI4tIHbIMlI,ciloc'o6a'w;tl ' (ou. fJI. 2).

3a',Bl4,c'uMo'crb ypoBHeft eoAnt B orAeJIbHbIX crBopax Bepx.-

neno 6seQa oT rpacxoA'oiB ,IIprHToKz U n,OilflOp,HbIX yp'OrBrHeH

V IJIOTIIHbI MoxeT xapaKTepfirSoBaTbcfi ceMe]IcTBoM KpM-

esrx pacxoAoB (Qur. 16-9), &IIfl nocrpoeHHq I(dFopbIX

I{cnOnb3yIOTCfi ypO|BHrH tsOAbI 'B AaHH'OIM CTBo'pe, a3flTbl'e &{3

KprH,BbIX IIOIIIOpa.

VIs Qnr, 16-9 cJl'eAyer, qro, qeM BbIIrIe orMerKa 'noA-

nopHoro ypoBHs y nJIorHHbI vr qeM MeHbIIre pacxoA

n'p,Ilr\oKa, TeM 6qlslue,IIrpoBbIlII€HHre rlo,I'fl'o'pHorro yp'oB:Hq

B AaHHOM CTBOpe HaA 6HtoeutM ypoBHeM BoAbI B peKe

flpu ToM xe pa,cxoAs 6lpu4roKa; [io M'epe ytseJIfiqeHHfl pac'

xoAorB ,Ir,PI{ToKO rIpeBbIIUeHHe flOnnopgblx ypon,Hefi naA '6u-

ToBblMllI E naHHO:vt CTBOpe Y'M0HbIII?'QTCfl tlp{4 OAHOTBpOMOH-

HoM'B,o3pacran,Hu a6'corlor'Hof'o 3HaqeHufi orMgrKI{ tror-

nopHofo ypoBlrs BoAbI B paccMaTpHBa_eMOM CTBO_pe-

hp,enmureHlte rro,rnopHbIX ypoeHefi HaA 6lIlo'sH'Mfi

yI\leHbIIIaeTcs TaKXe no Mepe yAaneHl{s pacCMaTpHBaeMoro

crBopa or uIoitHHbI 1{ ts pafroiue BbI'ruI,IlHaBaH,Hs noAfiopa

craHoBLITcfi 6nHsxHI\,I K HY"{rc.

9eru nsiure o'TNterKa fopllSorHTa y ,nJIorHHbl H rIe'M 'MeHb-

ue yK.lIOHbI nOTBepXHOCTH B'orAbI ,H IlpI{ToqHble pdCXO'!,bI'

TeM AaJIbIUe OT UIOTIITHbI MC'CTO BbIrKJllI{HHBzHHf nqAflOpa

(Qur.  l6-8).
C.[eAosareJlbHo, sau6olluree pacnpocrpaHeHHe iioAnopa'

T. e. sau6olbll lee yAaJIeHHe M,€'cra eno BbITI,H,HHBaHHfi or

rIJrorHHbI, na6;lto.:,aercg ts Hr{3KyIo Mex{'eHb (n uepuo4 or-

-.-1.'>-JMo
. 

-::.-9-. -
\

29 aax. t25
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Quz. 16-9. Kpuaorc sarucuJtroanu. pacxo-

doa om zopusoHntos s cttlsope sblwe nrtonxuHbL

KpblToto pycJla) npH 3anoJIHeHHoM .qo Hnf BoAoxpaHHJI}I-

u{e.
B gHMHHx ycJloBnttx HeKoropoe Ao[oJIHI'lTeJIbHoe noAHs-

T,L,Ie y'poBlrefi sornt 'e p,a,tio,He BbnLIHHHTBaHHS no'.f.Ilopa 'Mo-

)KeT 6utr BbIgBaIIO gaX(OpHO-3aT(tpHbIMt4 nBJieIII{ffMH

[10, t2).

3. 3antenne BoAoxPaHHJIHul

3atuenue BoAoxpaHI.IJIHul Bbl3biBaercq BbIilaAeHlIeM Ha-

HOCOB B npeAeJrax SOHbI IIOAnOpa H nocTeIIeHHbII[ 3anoJl-

H eH H eM TB ep!.bliM I{ q a,cTEIIaM Il elvIKOcTI{ BOAOXp aHIZiIIlUla.

3aulenIae BepxHero 6ledpa npoIIcxoAI{T He roJIbKo 3a

CrIeT HaHOCOB, IlpllHOCHlvIbIX peKOI"t, HO II 3a CI{eT OCeAa-

Hr.rfl B BOAOXpaHHnHEe IIpOAi/KTOB pa3pyueHlls 6eperoe,

npex{Ae Bcero n pafionax c 6o.nnulllM BoJIHeHHeI\'I.

BoAoxpannitl l[Ia Ha paBHI{HHbix peKax, xapaKTepuBylo-

glHXCg ne6OlsUrUM CoAep)KaHHeM HaHOcoB, O6stqUO OTJ1H-

rralorcfl 6o.nr,uruvr cpotKo'M saHJIeHI{fi (50-100 14 6onee

n e r ) .

B po,toxpaHIIJIHuI,ax Ha fopHblx peKax, Hecyurnx 3Haql4-

Te"rIbHbIe KOJIHqeCTBa HaHOCOB, 6O.nlUrag qaCTb eMKOCTII

3agJlseTcff AOCTaTOTIHO 6ltctpO - B TeqeIIHe HeCKoJIbKlIx

JICT.

Ha cxopocTb 3aI{/IeHIlfl cyulecrBeHublM o6pa3oM

BJrr{fler pe}I(HM nponycKa IIaBoAKOB qepe3 BoAoxpaHHnH-

Ue. Ec.qu naBoAI{u ilpoxoAflr qepe3 BoAoxpaHI{nHuIe npl4

ypoBHqx, HeMHOTO npeBbIuIarcIIIHX 6Ultonlte, To eMKOCTb

BecbMa MeAJIeHHO'3aHJIgerCs.  l lp l t  nJIorHHax'  Co3AaIOUIHX

3Har{r.rrerbHbrft noAnop u B nepuoA nponycKa naBoAKo-

BbIX BOA, 3aI{JIeHlie BoAOXpaHI4JIlIUla IIpoucxoAl',IT 6Onee

3\'IOT rpfiAy, rpe6eHb Koropofi nocreneHHo nepeMeilaercff

BFiII3 NO TCqCHHIO.

CosAaHr.re BoAoxpaIIIIJII{ura Ha peKax c Ae$opMI'Ipyrc-

UIHMCfl pycJIoM [pl{BoAHr ral()Ke K Hapac;aHIIIo nepeKa-

ToB,  pacn ,oJ Io )KeHHb lx 'B  pa r?oHe Bb lKrHHuBaHHq ' r Io . [ . nopa ,
qro npno6peraer BaxHoe 3HaqeHHe AJITI  cyAoxoAcrBa. B

rrepHoA noJIoBoAbtI B 3oHe BbIKJII' lHtIBaHlIfl noAnopa rpe6euu

fleper{aroB npl{ npoxox{Ael{IIII BbIcoKIIX BO.I, IIOBbItUaeTCq

TaK I{e,  Kal i  I l  B ecTecTBel{ I ib lx yc ' ioBI{qx;  Ha cnaAe )Ke

no, ' roBoAbf l  noAnop npI locTaHaBJIHBaeT pa3N{bIB i lepel iaToB

npH noeHI-I]eHUOfi npOTI'IB 6StrOsllx ycJ-IoBlI:I i OTMerKe

rpedun.

4.,I l{eprBbrfi o6beM BoAoxpaHI4JIt{uIa

VcraHosnerrue ueo6xoAt'ttr loro MeprBoro o6leua l/n, a
TaKXe pa3l,',IepoB B03Mox!{oro yMerlbrueHIIt{ nonegsofi

eMr(ocrrr V n (n cnnst't c ord'IolKeHrle\I 6onee Kpy[Hbix Ha-

HocoB n nepxuet? qacrn BoAoxpaHII'[ lIula Bblirie orMerKI'I

fMO) npou3BoAHrca MeroAatuI{ reopllu pycJIoBbIx ilpo-

ueccon [29].
Ang'npeABapi{Te. i ibHofo ot ipe.qeJeHIIs Heo6xoAtt i raoro

MeprBofo o6reua I\{o)KHo rlpeA[cilox(I1Tb, qro Becb rBep-

AHfi CTOK peKr.I ocTaHercq B npeAeJrax BoAoxpaHHJII,IUla.

B gToM cJlyuae tueprnltti o6'seu Vr'r AoJIX€u 6ltrn 6o'ul-

IIIHIU 1g.il;g- paBgbl\( O6tevry HaHOCOB, oTJ'Iox(HBIItHXCfl B

BOAOXpaHIT, ' IHIi ie B TeqeHHe 3a4aBaeluoro cpol ia c'nyx6u

BoAoxpaHnnLn\a I net, t.

v,,: f"Yt it *
L ' [ :  \

rAe p - cpeAHefoAoBaq MyrHocrb peKH;

11- o6leusrt i i  Bec B3Be[IeHHbIx HaHocoB;

12- o6lenaurtii Bec AoHHbIx HaHocoB;'f- 
ot"o*a"ra o6'leirta B3Be[Iei{HbIx K o6leuy

AOHHbIX HarlocoB'

wo- cpe.[HeroAoeofi crox periK;

W6"p.orn_ o6leu ouo>r<enuft, Koropble

pasMbIBa 6ePeroe.

IIou Ha3Harieguu BeJII4TII4HbI MeprBoro

*pd"'"tt"ura Vpr I{JIH orMerxrE fi\{O, KpoMe

coB gaI{JieHi'lfl, Heo6xoAl'tvto npI{HI{Marb

e.

+)-',?u.n.o'.,] 
r, (ro-z)

npor.Isoira,yt or

o6reua BoAo-
yqera npouec-

BO BHI IMAHI{C

CJICAYIOUIHC ilOJIO,--- 

u]' Orooat*a fMO AoJrXHa 6uro Bbii 'e iIpeAeJIbHo HI'I3-

x o f t , o r u e T K H ' A o n y c t u t u o f i n o y c J I o B I . i f M o 6 e c n e c e H v f l p ^ -

6ortr BoAonpI4eMIIbIX coopyxewrfi, aa6uparcutnx Bo'[ 'y H3

;;p;".; '6n'e6a soAoxpaHrurrEua (uanpurrrep' o6ecneqeHlle

noAarlr BOAbI B KaIiaJIbI I{ T. n');---8i 
*"pt"rtn o6lerrl AoJI)KeH 6ltrl Hasnaqeu TaKHM

ooihsoo,ri qroou npr4 nofiHof,r cpa6orKe no.rre3noft euxocilr

He npoucxoAu.no .rtetort'r npofpeBaHl'Ifi I'I nopqH BOAbI' 3a-

pacranr.rg BOAOXpaHHJIHUIa fi pa3BHTI{g MaJIfipHI',I;
';i-;;;;;i 

o6te* AorIlKeIr Ha3Haqarbcq c yqeroM'

cneqltaJIbHbIx 
"paOo"u""A, 

npeAbrBJIflel[blx prt6nutrl xo-

saficrnou;- 
ii .;; nepxuufi 6reS BoAoxpaHHt{yJ I'Icnollb3yercn

B r(aqecrBe BoAHoro nyrl{' orMerlia fMO AoJI}KHa 9y::

"otOpunu 
raxr'rrta 

- 
o6pasola, -tlro6rI 

npn HaBHrauI4oHHoH

c p a 6 o r x e " o a o * p * " . n u I I l A , 6 r t n u o 6 e c n e . { e H u I B B e p x H e M
Oi.O. rpe6yerr'rue cyAoxoAune r'uy6uun;

A) B cflyl{ae coopyx<eunr npu BoAoXpaHI,IJII{u{e ruAPo-

gfi,eKTpocr aHwa 
-inyl^"u 

cpa6oriia, ofipe-lerflIoruaf oT-

;;;;ti"iMb] lo,.*na 6urs ycraHoBrle'a ri3 vc'/'IoBH' no-

il;;;1r; 

^ 

"Ii,6no*"t 
MoursomH_ r.r nupa6orxi.r 3HeprHI{

.iapoerrerrpocTaHlrlln [10, 25, 29)'

5. PasnnHs PYcJIa B HII)KHeM 6reSe

BOAOXpaHHJIHITIa

B u u x u e l t 6 r c s e r u A p o y 3 J l a H \ I e I o T M e c T o a e Q o p u a u l l t l
pycJla: 1) Mecrnble' BbI3bIBaeMble yBeJIIIqeHHeM -I{ 

[epe-

pacnpeAerr."".*"l;6p;;;.fi reqeHr.rq HenocpeAcrBeHHo
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Hr.rxc c6pocusrx ycrporicrn (o6pasonaHne nv), H 2) o6-
lUIlC, BIrl3blBaeMble IIOCT-| II.,'l€HH0M I.l3 BOAOXpaHI.I.IIIIUIa
o'c,B,err'eHuo,fi Bo'Abr (pas'narra pycJla B HHxHeM '6se0e ua
HeKoropoM yuacrre). /

Paseurue o6urefi  Ae$opluaqnn n rrrrx{HeM 6r,e0e ruApo-
ysJIa npoTexaeT MeAJrer{Ho, nocTcneHHo pacnpocTpaHflrcb

BHH3 NO TEqCHI I IO.

Hau6o.nuuran cKopocrb o6utero pa3MbrBa pyc, 'ra sa6nro-
AaeTcrI B nepBoe BpeMrr nocJre Bo3BeAe[rr4f l  nrrApoy3na Ha
orHocHTeJIbHo ue6oltruou yqacrKe peKH IrHx{e fliroru}rbr.

Ha arou yqacrKe HacbrrrleHr.re IroToKa HarIocaMH Aocru-
raeT MyTHOCTIT peKr.r B eCTeCTBerIHbrX yCJIOBrrflX.

C reqeHHeru BpeMeHrt yqacroK, Ha nporr>r{eHHrz Koropo-
ro BoAa HacblulaeTcf HaHocarvlH, yArtrHqercq u noHl{>I!e-
HHe AHa, pacrflrHBaflcb B AJTHIIy, 3avre.4Jrqercfl.

O6urnfi pasr\.rbrB pycna Hr{iKe rnApoy3ira rrocreneHHo
Bbl3brBaer Hexoropoe rroHr,rx{eHr.te yponuefi BoAtr B HH}KHeM
6neQe n,o cpaBHeHuro c 6nroehrruu ycJroBHrMrE. Hanpuuep,
I.ilfl KpyilHbIX BO.rrXCKr.rX BOAOXpaHHJTHU{ 9TO TTOHHX{eHHe
ypoauefi B reqeHr.re 20 ner Mo)Ker ,qocrurHyrr 20-30 cn.

f lonnxeuae v pa3MbrB AHa B HHIKHeM 6re$e Moryr
60rrr o,npeAeJeHbr Mero-{,aMr.t reopHr4 $oprrlraponaHHfl peq-
Hbrx pyce n [27]) .

fIosHEIeHue pacxoAoB BoAbr HHIKe Bo,uoxpaHHxHrrIa B
nepHoA Mex{eHrr Bbr3brBaeT noAHsTr4e yponueft BoAbr H
noBbIIIIeHHe rpe6neft nepeKaroB, cJrolKeHHbrx rroABHxHbrMH
rpyHTaI\{H. O6rrqno noBbrrrreHr{e rpe6nefi neper{aroB co-
craBJlser B cpeAHeM npr.rMepHo t le-l1+ or o6uero noAHn-

THs. ypoBHrI BoAbr, Bbr3BaBrrrero 3To lloBbr[reH]ie. C.rre-

AOBaTeJrbHO, npHpauleHr.ie rJryoHHbr Ha peKe paBHo B
cpeAHeM npHMepHo 2ls-31+ or npHpaIIIeHHfl ypoBHtt

BoArt. Or yriagaHHbrx cooruourenufi BosMoN(Hbr 6onee
r4JlH MeHee cyuecrBeHHbre oTKJroHeHHfi.

451

nepeoxJrax(AeHHe Bo,itrr pacnpocrpaHsercrr er.ny6r,. B pe-
3yJrbrare nepeoxJraxreHr{rr ray6Hullux cJroeB BoAbr o6pa-
3yercrr _r.ny6uuur,rfi (auyrpr.rnolnsrri) JreA (u-ryra, .l,orrHsrr?
"rren,). Sror flrpoqecc [,p.eKparqaercfl HeMe.f,rreHl{o nocJre

-\craHoBreHr4rr JleArrHoro noxpoBa. B MoMeur, Irpe1ue-
crnyrcutuf i  JreAocraBy, TeMreparypa nepeoxJrax(AeHHofi
TonurH BoAbr, noABepx(esuoft ryp6y"reurHoMy eoAoo6veHy
s.nv AeircrBr.rrc BoJrHeHHfl, npn6"nux{aercrr o6nrqno K 0".
f loc,re ycranoBJreHHq aeAocTasa ocHoBHbrMH Qaxropauu,
BJrr4f lrorr lHMH Ha reMrrepaTypy noKpbrrofo JrbAoM BOJ,O3\.{a,
flBJrrrorcfl nporoqHocrb BoAoxpaHHnuqa v repl,luvecxni.i
pexHM Arra, TerrJro oT KoTopof,o qepes BoAHyro ToJrUIy ne-
peAaercr K ulrx<uefi rr'oBepxH.ocrn JrbAa. Ter,rnepan,pa
BepxHero cd'rof BoAbI, collpHKacalotuefocfl co JIb.rIor{, Bce
BpeMs yAepxHBaercs panuofi  0"; reMneparypa npH,foH-
I{brx cr ' Ioet} oKa3brBaercrl  uau6onee smcoxoi;r.

9eu 6ontrue f lpoT'oqHocrb Bo.qoet\1i i ,  Terr (npri  npoqr{x
paBHbIX yc,roourx) HIITeHchBT{ee ren"i loo6l leu H TeM
xo,ToAHee eto BoAa.

B BoAoxpannJruurax cpeAHfl f l  r ro cer{eHuro reMf ieparypa
EoAbr n paf ioae BbrK.rrr , rHHBaHtrg noAi lopa 6r l isxa K 0".
C nplr6ru>xeHr.reM K rrJrorr,rl le cpeAHqq Iro ceqerrHlo reM-
r leparypa noBbruraercq.  Hau6o.utruee ee 3HaqeHue or-
Beqaer r rarr6oree rny6oxort  H unpoxof i  no cpaBHeHr{ro
c ecTecTBeHribIMH ycJroBl.tflIr4rr o6,racril Bo.IclipaHriJlrrula.

Ha HenpororrHblX HJIH c"'ra6o trporoqHbix Bo.[oxpaHH-
.rlHIIIaX, He nOfBep)KeHHbIX tsOr-IHeHI;1Io, JIelI,O,CTats HaCTyiIaeT
va 2-10 4Hefi paubirre, qe)r Ha periax e 6liro,i lnx yciro-

B,I{fix, xorq cpoxi4 HaqaJra Jrb.4oodpa3oBa,Hufl Ha HIix coB-

naAaroT.

Cnegyet ortr{,erHTb, rrro He'y,craHoBHBIrI'eecg nBLIx<eIIHe
B HHx{HeM 6re$e BcJreAcrBr{e cyror{Horo peryJrupoB arrfl.
pacxoAoB BoAbr, trocrynarculHx H3 BoAoxpaHHJrHr[a, fioqrH
He Bbr3brBaer AonoJrHurenruofi 4e$opuaqr,ru rpe6Hefi ne-
peKaToB, TaK KaK pycJro He ycneBaeT pearupoBarb Ha
qacrbre rone6asris pacxoAoB H H3MeHeHr.rfi yponner'r
BO.(br.

B erou cJlyqae rpe6enr i lepeKara vcraHaB.nHBaercf l  co-
orBercTBeHHo cpeAHer{y no BpeMeHLI ypoen}o BoAbI

f10, 25, 271.

6. TepunrrecKnl"{ H .]Ie.EoBbIft pe)KHM

BOAOXpaHIIJIHIII

Teprrauuecxrafi v .[eAosnfi pe)Kr,ril{ BoAoxpaHH.rIHtrt Qop-
Mupyercrr noA eoereftcrnuervl tenroo6lteua, xolopntft nno-
ucxoArar Me)KAy s,o,lor?, arnrocQep'oi4 n JIoxeM tso.toeMa.

Becsofi n JreroM npHToK Teula K BoAoxpaHi{JII{ilrY
6o"trure ero oTAarIH, H BoAa IIocrerIeHHo HarpeBaercfi. K
cepeAHHe Jrera reMneparypa Bo,Ebi crauoBuTcs 6'rl.isxoft x
TeMneparype Bo3Ayxa. Harpenancr. BoAa craHoBlirct
Teulee, qeM Jr'oxe BoAoeMa, f i  nepeAaeT el ly qacrb

noflyr{aeMoro oT arl,locQepbl TeIIJIa. Oceslrc B pe3}r.rlbrare
noxoJroAaHufi BoAa (a qepe3 Hee v Jlox(e BoAoxpaHI4JII'I-
ula) Har{HHaer orAaBarb reIIJIo arnocSepe. l loc.re ycra-
HOBiIeHHg MOpO3OB ilCBepXHOCTHbre CJrOH BOAbI nepeO)(JIaX-

Aalorcg HeMHofo HLIIKe Hy.rrs,  pr  HaqHHaercf l  o6pasonauue
nb.[ .a.

B cnoxof tHux BoAoeMax 6ucrpo oSpasvrcutut icn , reAq-

Hot l  noxpoB H BbrnaAarouuf i  sa Hero cHer 3aul l luator  Bo'

nY or AanrHefiureFo ocrbrBatnfl; IIpII aroM B MoMeHT JIeAo-

cTaBa TeMneparypa rly6o,rax cJr'oeB BoAbr coxpaHfler IIo'

JIOXHTCJIbHbIC 3HAqCHHg
B teryqnx BO,4ax ecJreA,ctB,He ryp6y.rleHTHo,ro .a.BIi)IieHHfi

IIroTorK? ,u ,n 6otuuiHx Eon,oeMax nol a.eficrBHeM BoJileH,Hff

29'i

B BoAoxpaHlr"rrliuax c 6ucrpsilrt reqeHr,reM, ocoSeguo B
FolKHbrx par?ouax, B a6nac'tu BbTKJTHHHBaHHq no.{ilopa
B neprro4 JreAocratsa co3nalorcfl ycroBufi, 6naronpHrrcrBy-
rorr{rHe or6paaonaHHio Irryfl4 }I pa3EHTrr}o 3axoporB.

To,rulasa Jrbna noc,Te co3rairufl noAnopa o6uqso no-
Bbrmaercrr Ha 10-200/0 IIo cpaBHeHrrFo c ecrecrBeHHbrMrl
ycJroBrrsMu peKu. Torqusa .nnAa l.iol^i(er 6url noAcqnTa-
Ha np pa3Hbnl Qoprri i ;ravr l l0, 251.

O6rrqno BoAoxpaHHJrHqa, paclo.rTox{euHbIe Ha peKax,

ocso6o;KAaroil{r{xcff oT flbAa rIoA eogAet?crsHe[f no"riblx
BoA (pexrz, TeKyu{rie c nra Ha ceBep, Lriirr. peKH He6o.tn-
ruofi Annnnr), or{Hula}orcff or JrbAa no3AHee (na 5-10 v.
6oree aueft), qeM HefioAileprbre yqacrr{H peKI{.

Ha BoAoxpaHHJIHrrlax, pacfio,'ro>KeHHbrx Ha peKax, Te-

riyrqrix c ceBepa Ha ror u oceo6oxrarculuxcff or JIbAa cHH-

3y BBepx, orcTaBalrHe BcKpbITHs MoiKer He HMerb l{ecra.

.i ' IeAoxoA B BoAoxpaHHJII{rlax Bo3HHKaer, KorAa rlpo-

nycK 6onrrutrx noroeoAnfi HaquHaercq npu .rIeAtHoM

[oKpoBe; B sTOM CJIyqae B BCAOXpaHHJIHUIaX CO3Aa]OTCfl

r roBbr i r leHHbre c l (opocru TerreHns (V >0,5 nfcerc) ,  npl lBo-

AfilIIHe B .4B]IX{B:HHe JIq4fHble IIO.rIfi- Ha Oq'eHb Kp-vIIHbIX

BOI'OXpaHUJIIiUIaX fl,BJIeHHfi JIC[OX,OI.]? M'OrrYT npO'I4CXOAI{Tb

TaKXe noA BJTI4fiHLIeM BeTpa.

3aueA"neuHoe BcKpbITHe BoAoxpaHIi;-IHIr{ rlox(er

npuurzttofi $optrtupoeauar B 3oHe BbtKJII{HHBaHr4tfl,

JIeAflHbIX 3aTOpOB, BblsbIBaIOilInx SHa.II4rerlultf i

yp'oaireii rB,oilbl (3-5 .nz ' lt 6o;ree).

3arop o6rtqso nporBnraerctl f lo Bo.loxpaHllJ'I l luy cBepxy

BHH3, H BbICOTa efo npfl sToi\{ nocrerleHH'o CHplx{aercq. Ec-

JIr{ Iuecr,o BbIKni'IHIIB?HHr IIorroP2 s Haqa-rllHHfi i lepl'ro.4

JIeAoxoIa Ha peKe, r fe o6l iquo Qoprrnpylorcf i  3aropbl ,  Ha-

XOAI{TCt Ha FieAOCTaTOql-IOili paCCTOfiHHH OT nJlOTI{FibI, TO

rrof lB"[ f lercf l  onacFlocrb npu6. ' t t txeHttr  3aropa K coop-v7Ke-

HHflNr fHApO,V3/la.

qry)KHrb

noAnopa
noabeM

6;ru>xaituelt
rrocryrratorlteft
BoAbr Ha6rto-

YI{ACTI ( I I  PCKH

B HI.i)r{HI.lx 6se$ax BoAoxpaHl'rxIlrq, Ha

paccrosHl{I{ or rll.lpoy3JIo'B, rIoA B":IIIqHHeM

lis BonoxpaHi{JIuilra orHocIireJIbH'o ren"rrofi

Aalorcf l  B SIII lHee BDell f l  He3aMep3aIoi] IHe

{nonsrnuu) .
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flo Mepe npor,Bl{x{ennn BHH3 no reqeHHP BoAa nocre-

lIeH[I'O O'CTbltsaer, U Ha HeKoropoM paccToflHrH'H o/I r']IAp'O-

ysJra o6paayercfl JIeAflHaq KpoMKa. /
Hg-sa HenpepblBHoro u3MeHeHHfl Mereoponorur{ecKHx lr

rHApaBJII,rqecKnx yc.noauft JIeAflHafl KpoMKa HaxoAurcq

nocroflHHo B ABHx(eHHH, npu6.nuxaflcb K rIIApoy3JIy npH

noHHxeHr,rH TeMnepaTyp BoAbI H BO3AyXa u ynailflecb npH
,ru( IIOBbIIIIeHHI'I, B CBff3I'I c qeM IJIII'Ha yqafi)l(a oTl(pbl'noro
pycJta (no.rruuu,r) t'leunercn. Vponnu BoAbt B HHx(HeM

6reQe rHApoy3JIa B npeAeJIax IIoJIbIHbH onpeAenflIorcq

nyTeM nocTpoeHHq KpHBbtx noAnopa or oTMeTKH ypoBHfl

BoAbI y KpoMKLt Jlb,u,a. llpu6.nnxeHHe rl'ocJleAsefi K PIApo

y3ny Bbr3brBaer noBbIIIreHHe ypoeuefi BoAbI Ha yrlacnKe

peKI{, BaHrrroM noluurefi.- 
flepertreu{euue .neAsnofi KpoMKI'I Mo}Ker 6uru ycra-

HoBJIeHo pacl{erHblMH cnoco6alr,tll, paspa6oraHHbIMI'l

C. H. I(pHqxuu, M. @. Menxerteiu I'I K. VI. Pocclttlcxut'l

[ 0 ,  l l ,  1 3 ] .

7. CoJresofi pex(HM BoAbI B BoAoxpaHI{JIlIuIe

C-,OeAaHHe EOUIOXpaTIHJLLIU\ B OIIp'eAeJIeHHbIX V'CJI'O|B:HflX
OKa3bIBaeT CyUIeCTBeHHOe BJIHfiH'l'Ie Ha KaqeCTBO BoiAtil B

BOAOXpaHHJII{UlaX.

B'so'4oxpaHuJll{urax, .lI3 Koropblx 'ltonap'enue cocratsfiger

oTHOCUTq[bHO He3HarILITeJIbHyK) Beilu,q,u.Hy,,Ko'HIIeHTpaIIHff

coJleft B BoAe ,c leqeHueM BpeMeHI{ MaJI'o Bo3'pacraer ,H coB-

flaAaer c ecrecrBeHHofi MHHepaJIHsaII[efi npI{ToKa. B Bo-

iloxpaHHJII{Ulax, H3 KOTOpbIX 3HaqI{TeJIbHaff qacTb BoAbI

yxoAr,rr rlyreM l,tcttapeHI{n, KonueHTpalrufl conefi B onpe-

AeneHHbIe nepl{oAbl BpeMeHI{ MO)Ker 3HaqI4TeflbHO npe-

BbICHTb KOHIIeHTpaqHIO CO"{eI'I B BOAe flpuroKa.

Cor'l'esoli 6anas'c BoAoxpaHHJIHul ttole'6'nercs Bo Bpe-

I\IeHH u saBHcLIT or KoHueHTpaIIIII{ co"neft B npI'IToKe'

BCJII,IIII,IHbI NPHTOI(A BOAbI B BOAOXPAHHJII4IIIE, HCTIAPCHI4fl'

oTbeMa BoAbt I{3 BOAOXpaHI4"tIflUla }I ero 3anoJIHeHHfl.

Ecnu xore6aHllq Bcex yKa3aHi{bIX Saxropoe Bo BpeMe-

HH HgBeCTHbI' TO IOCJIe.[OBaTe.r-IbHOCTb H3MeHeHI'lq KOH-

IIeHTpauHH conefi B BoAoxpaHI'IJIlIule Moxer 6utrl ycra-

HOBJIeHa paCqeTOM, XorOpr,rfi CBOAHTcfl K cocTaBJIeHHtO

AJrr KalKAoro orpe3Ka BpeMeHI4 (raecqua, ceaoua) 6a'

JIaHCOB BOAbr LI COJIeft.

3anonsesne BoAoxpaHI4JIHura npoll3Bo4uTcfl npeuMy[le-

crBerrHo TIoJIoBoAHbIMI'i (nano4xonuuu) BoAaMH, Koropble

npHTeKaIoT B ocHoBHoM noBepxHocrHblM nyTeM v KOH-

qeHTpaqHrr co.uefi B KOTOpbrx oTHOCHTeJibHO Cna6a. l lo-

sTOrUy Ii KOHIIy fiepHOAa 3aIOJIHeHHq BOAOXpaHI{JII4IUa ero

MHHepaJrr{3aIIHfl npa6.rruXaerca K KoHIIeHTpaUI{t4 co.nefi

B floJtoBoAHoM croKe; TaKoe noJIo)KeHI{e ua6nrcAaercfl

npexqe Bcero B BoAoxpaHI4JIIturax c He3HarIHTeJIbHofi

eMKOCTbIO, IA€ AOBOJIbHO qacTo flpol'l3BoAflTcq xoJIOCTbIe

c6pocbr.
B rMe".OHb K*HqeHlrpaU'iff CO"nefi B tsoAOxpaHHJIlIilIe 'BO3-

p a c T a , e T l B c B ' I S t H c I t . o l B b I [ I e H H e M B n p I { T o K e 1 6 l o r f , o X p & H l { .

.lg,tuy yg1eJlbH,ono Beca 6o"nee MHHepaJIrH,3OrBa;HTIOr0 f p]EI-

ToBoTocToKa'yBef i ' i { ' I IeHHeMHcnapeHHflc: t IJ IoIqaAIt3ep.Kana

LI y,M,eHbIXeHI{eM eMKO,Cll[ B cBfi36 CO Cpa6oT,xoft ronOXpa-

HHJIHIIIA.
I{em 6O.nrure OTHOCHTeJIbHafl eMKOcTb BoAOXpaHHJIHIIa

( F ) u .IeM 6ortue rI'JIoqaAb 3epKaJIa BoAbI, TeM crelleHb

KOHUCHTPAUI{H OONCfi B BOAOXPAHII{JIII'IUIC BO'3P&'CTa'ef,, IITO

OCO6eSHO CKa3bIBaeTCfl Ha BOAOXpaHTHJIHIII?X MHOTIoJIeTHepO

perynupo,BaHnf i  B 3acyuIJI I IBux paf iouax.

Heo6xo4Htvto 4o6aautt, rlro HapflAy c KoHueHTpaqI'IeH

COnefi B BOAax BOAOXpaHHJtI{uI,a i lpogcxoAtT xItMHqecKIIe

n 6nOnOruqeCKHe npoqegcbl, BJII.ISIOUIHe Ha KaqeCTBO 80A6I.

flpu HcIIoJIbsoB aHHv BoA BoAoxpaHIIJIHIIra Aas BoAo-

cua6xenug v opo[reHas nporHo3 3TI'IX npoueccoB Aon-

tKeH 6Utr coCTaBJIeH Ha OcHoBe CneIIHaJIbHbiX HCSJIeAO-

saHr.rfi 14, 12, 241.

16-3. OPrAH n3Arll,rfl BOAOXPAHHJI HIrl

l. 3atonfleHuq u Hx rrocJleAcrBufl

CogAaune B'qtroxpaHLIJI.Itil{, tto'MiHM,o norox<rHTerbHoro Ha-

poAHoxoasficrneuuoro eSQexra, BbrsbrBaer:

a) 3arorrJreHr,re reppuTopur{ B npeAerax qauru BoAoxpa.-

HHNHIIIA;

6) rroAronreHue npuJrerarcqnx K Bo4oxpaHunuuly se-

Menb;

n) nepepa6orry 6eperoe BoAoxpaHnJlr{uta.

K  r r o c r o q H H b I M  B a r o t t J I e H H f l  M  n p n q u c J l f l I o r c l

3aronJIeHHfl Tanoir npoAoJl)I(urelruocrn u IloBTopfleMocru,

rtpu Koropbrx HeBo3MoxHa xoaqficrseuuas gKcnJlyaraul'Ia

g arorlJrfi eMofi rep p,llroprllfi .

K  B p e M e H H b I M  g a r o n J I e H I , I f l M  o r H o c f i T c f l  3 a -

Tofl.rreHurr rarofi npoAoJI)KHTeJIbHocrH Lr noBTopseMocrll,

npLI Koropbrx Bo3N{oxHo n.ilaHo\{epFloe xogqficrneHHoe

u'cIroJIb3oBaHLIe UepHOAHqeCKI,I garO'nlseuoft TeppHTopa-rr.

Bperueuuue 3aronJlenlafl Bbl3blBalorcff [oAHflTHeM Yp'ls-

Hefi eoAnr B Bo4oxpaul{dluule npn npoilycKe IIaBoAI(oB, np}l

o6pasona,Huu 3aropoB H 3axopoB H HaloHax BoAbI BeTpoM

na 6epena,BcAoxpaHHJI l I Iua.

f l o R  n o A T o n J I e H L I f l M H  i l p H  o 6 p a s o n a u x l a  B o A o :

xpaHHrrHul noApa3yMeBaercfi BbI3BaHHbItT no.u,nopolvt noA'b-

eM ypoBHrI rpyHroBblx BoA, yxvAurarcqrafi ycJIoBHs rtJlrl

Ae,,lalorlrufi HeBo3Mo>KHrIM xogsficreeHHoe Hcno,{b3oBaHHe

3eMeJrb M paC[OJIO)KeH.H6IX ua seft CrpOeu'ufi U coopy)KeUltii.

B lreK,orropblx c{yqafix IIol'beM ypoBHr rpyHTloEbIX 1Bo'J

,UpH CO3AaHI4I'I BO.lOX'paH:HJIHUI MO'X{'OT UMeTb 14 IIOi'T'o-

xuie.nusrtfi eS$exr I[lf l xosqficrseHHoro HcnoJIbSoBaHHfl

3eIUetrb.

f l e p e p  a  6 o r K a  6 e p e r o B ,  B b I 3 b I B a e M a r  n p e x i A e

B,Cero co8traloIIIulMcfl Ha Bo;{oXpflii{I4JII4IrIax tsoJIHaiMrH'

[rpI{BoArIT o6rtqno K o6paaoeauu'to Ha yr{acrKax [epepa-

6orxra BoKpyr BoAoxpaHflJIHIIIa floJlororo 6epera-<<IlJlsx<a)>.

llepepa6crxa 6eperoe BbI3bIBaer I4IrorAa AocraroqHo

6o"rrtriro-e yBeJIHqeHHe IIJI6T1aAI{ aalonneHgfi u ycI'IJIeHne

npor{eccoB savJreHrfl, BoAoxp aHIIJII{UIa.

CosAaHHto BoAoxpaHH"rIHul collyrcrByer, KaK npaBI'IJIo'

cJreAyloqee:

a) rlorepfl nilrl yxyAureHne Bo3Mo)KHocrH I'IcIIoJIb3oBa-

IIHfl npllpoAHbIx pecypcoB (cenrcxoxogsftctseuurtx yro-

Auft, n^ec6e H rueciopbxAenlift none3nblx llcxonaeultx) t
npeAeJlax 3oHbI satonrenHfi, noAronaennfi n o6pyulenufi

BOAOXpaHITJIIdUIa.

DCpaHHJrir.IIlt.
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2. HccneAoBaHr{fl H npoeKrHue pa6oru

no opraHrcaIIHH BoAoxpaHHJrHul

flpu aur6ope MecronoJro)KeHHfl BoAoxpaHHnr{ula Heo6-
xo,aHMO CTpeMHrbCtr K MHHHMaJTbHOMy SaTOnJreHHlO H
noATonJIeHHIO KpynHbrx HaceJreHHbrx u npoMbrrnJreHHbrx
ueHTpoB, ceJIbcKHX HaceJreHHbtx nyHKToB, KpynHbrx coopy-
xeuufi, xeJre3Hbrx H aBTory)KeBblxAopor,ceJrbcKoxoasircr-
BeHHbIx yroauir H MecropoxAeuufi noJre3Hbrx r.rcKonileMbrx.

B IIerqx ltpeAorBpauIeHHrr pacnpocrpaHeHHfl MaJrHpt{n
Heo6xoAr.rrvro Hs6enaru o6paaonaHun MeJIr(oBoAHbrx yqacr-
I(oB, B oco6eHgocru a 3-xu![oMerp.onofi BoHe or Kpynt{brx
I{aceJIeHHhrx nyHKT0B"

Illoruurt, o6pasyroutr,re BoAoxpaHHJrHula, KaK npaBr.rJro,
CJICAYET CTPOHTb BbITIIC KPYNHbIX HACCJIEHIIbIX IIYHKTOB

(ropo.uon).
BrrnnfleHtle o6lerron, 3arparHBaeMbrx sosAeficrnHervl

BOAOXpaHT'IJIHlII, I1peABapHTeJrbHO IIpOH3BOAr.rTCq nO TOnO-
rpadnuecxnu r(apraM B uacrura6ax or I  :  10 000 Ao
I : 50 000 14 yro'rrHrercq E nocJreAyroqeM nyreM cneun-
aJIbHofo rexHHKo-gKoHoMHr{ecKoro o6cre,q.oeaHHq Ha Me-
cre, c HcnoJrb3oBaHr.reM KpynHoMacruta6grrx cbeMoK B Mac-
una6ax or I : 500 Ao I : l0 000, a raKx(e ueo6xoAr.rtvtrtx
.{,on'&rlHrureJrbtt blx reoqe3r.rq,eoxux p a6oa.

3alon.nenu,e H rIIoATo[JIeHHe geM€Jrb crlpeAeJrfftor [Io
BH4aM yro4nfi, 'no xax.4o'My ge{uJlenoJlbi3oBar,eJro B or-

AeJrbHocTH.
KoaH,Iecrso noABepfarcIquxcrl noe4eficreurc BoAoxpa-

EltJlil{qa ABOpCIB, yCTaH,OBJreHIrOe IIO KapraM fi ,[rJIaHaM,

AoJIx(Ho yrorrHrrbcff n pafionuux HHcneKqr{sx [enrpa"trr-
HOrO CTaTr{CTUqeOKOTO ynparBJreHHs ,U fOCCtpaXa. flO e,CeV
crpoeHnrM AoJrxHbI 6urr uoJIJrqeHbI LIx xapaKTepHcrHKI,I,
BKJrIoqafl nuBerrrapHylo Lr 6anauconyrc crolrllocru.

Coopyxtenrla npoMbrruJreHHbrx npeAnpuarufi, yqacrKlM

coopyx(eHHfl x(eJre3Hbrx fi aBTofyx(eBblx 'Aopor, JIHHHH

cBflBH H aJrelffpollepeAaq, nonaAaloulue B 3ouy Bo3Aeficr-

Br4fl BoAoxpaHr.IJIHula, o[peAe.flflIorcfl no KpynHouacrura6-

HbrM nJraHaM, npoQunnu Aopor v pa3HbIM MarepI'laJIaM,

noJryqaeMbrM oT saHHTepecoBaHHbIx npeAnpunrufi, y[paB-

resnfi Aopor v Apyl'qx cnequanu3l'IpoBanHblx opraHx3a-

urnfi. G

Ans onpe.EeneHllfi crol,IMocrl{ wteponpuatvE no opra-

HRgaqtrE BoAoxpaHI{nHIrIa il cuoco6oe Hx npoBeAeHuff

AoJIxeH 6utr cocraBJlen Ha ocHoBe BbIIIoJIHeHHbIx HeIIo-

cpeAcrBeHHo Ha Mecre o6c.fleAoeaHufi npoeKT, BKJIIoqaP-
qrfi cJreAyloque pa3Aenbl:

a), sen,tenrno-xosqficrBeHuoe nepeycrpoficrso KoJIXo3oB

c yrIeToM ocBoeHl{ff HoBbIx 3eMeJIb I'I ynyqueuua yclonnfi

HCnOJIb3OBaHI{fl OCTaIOIIIHXCt;

6) [epenoc Hs 3oHbI garoIIJIeHItfl, rtoATonreHfiq u o6-

pymeuui 6eperon crpoeuufi n npoMbIlIIJIeHHbIx npeA-

npunrufi;

n) nepeycrpoficrno yqacrKoB x(eJlesHblx r1 aBTory>Ke-

BbIX ..pp.,r, COopyxe'uirfi 'Bo^rlono rpaHcllopra, tuttufr u

coopyxennfi cBs3H vr sJreKTpgnepeAaqH, 3aTparHBae\4bIx

BO3AefiCTBHeM BoAoxpaHl{nfiqa;

r) eeaxyaqHn HaceJIeHHs H3 3oHbI BoAoxpaHI'tJIHilla v

MepoIIpHflTHfi no ero ycrpofictny Bo BHoBb opraHu3yeMblx

H rlepeycTpaHBaeMblx HaCeJIeHHbIX nyHKTax;

e) necocnoAKa, JrecooqHcTKa v HcnoJrb3oBaHr{e noae3-

TIbIX I{CKOIACMbIX B 3OHE 3ATOIIJICHHS;

x) caHHTapHaH oqucrKa Jloxa H cosAanue oxpannofi

14 ,czHHr?pH0fi 3OH BOKpyr BO.IOXpaHHJII'IU{a np'H HCIIOJIb'

3OBaHHu n0c./-re.[Hero,IJIfl III{TbeBO|O eOAOCHa6XeHHfl;

s) nporHBoMa.napufrntte MeponpHflTHfl n paftoue soAo-

xparIH. 'rrrula, B ToM qHcJIe neqeoHo-npoQHaaKTHqecKHe;

u) Meponpnrrrrrq no noAroroBKe BoAoxp arll'rwfiTa AIlfl
pu6oxoenftcreeHHono n BoAHorpaHcnoprHoro @BoeHHs.

l lpoerirupoBaHHe rteponpi.tnrui i  no opraHi' IsauHH BoAo-

xpaHH.' i l rua Ao.II){HO npOH3BOAIITbCf C yqerol{ nepeMei{-

Horo pelKHi{a yponneri Borbl B BepxHeM 6le$e ruAPo-

y3JIOB.

fpaultust flocroflHHblx H BpeM€HHbIx 3aro4IIJ'eHHl{, a ra'K-

)Ke no,lr'on,reHttfi ]cT2H2'8.[i'l'BaIOTcf AJIfl KzXflOtfo BOAO-

xpaHll";tItula 'B oT:llglbHOcTH Ha ocHoBe orueHKll 'B.IIIf lHHg

CO3[aBaeMOrO BOrl'OXDaHIiJIZUIa Ha H3'MeHeHI{e yC'rO'sltfi

xo,3siicrBeHuoii )I(H3I{j4 e pai'roue er'o pacno,'Ioxeg'14fl '

Aan BbIqBJeH,Hq B.;IuqHuf Bo-loxpaHrl'ullHua fia H3I{eHe-

,HH,e sTHX yc;rowtii .roJI)I{HbI 6url onpe.4eJleubl:

a) orMerKH ypoeHefr BoAbI B npeAeJlax BoAoxpaHHJIn-

[Ia ]I HH')Ke ef,o IIo peKe xaK ts nepl4olbl npoxox(AeHHg II'O-

.4o,s/olHfi ,I{ naBoAKOB, Ta.K H ts nepHor.Il'bl Mex{eHH;

6) IioBTopfeMo,crb, A'rI,HTeJIbHocrb H KaJIeHrap[IbIe cpoKH

croflHIItI srux YPonneir;
B) Bo3Mcx{HbIe odpyuleuun 6eperoa BoAoxpaHHJIHqa;

"i 
pex(Hlu rny6un, coorBercrsyrcutufi nusn'neuuofi xa-

paKTeplicrl4Ke croflHl{fl ypoBHeII;

l) soeMorTKHoe IIofHflTue ypoBHfi 'rplHTo:BbIX ts'orA'

llpn BbIfl,&;IeHlt.H xa'pa'KTepHcri{KI{ :pe)K[Ma ypoenerl B

HHx<HeM 6UeQe flrtpoy3Jra Hgo6xolHttt,o yqecTb BO3MO')K-

HOCTb ,HX tIoBbIUIeHHfi B TeqeHi'Ie trOCTa,TOqHO ,II,JII'ITerIbHOr0

BpeMeHH B neplloA r{e>KeHH, s oco6enHocrlt, gl'ttrlofi'

Taxoe noBbIIueHHe ypoeneft Mox{er HMerb llecro B

".oyuua 
6o.rrsurax nonl'cxoa I'I3 BoIoxlaHI'IJIHula 

-l-Iu*ntfi
6u66, Ha[pHMep, fipr4 nJrr{TenbHofi pa6ore rg,q,pocTafl[H-rl tCo

cpeAHecyr6.{IrbIItI pacxoa,ou, cocraBJIflIo[lr'IM 3HaqureJbHylo

qacrb oT rIoJIHolI opony"*noft cnoco6Hooru fAC'

IIpH HaJrr{qHr.r KacKaAa BoAoxpaHHruul xapaKTepHcrI{KI,t

pexnxa ypoeuef i  B paccMarpl4BaeluoM BoAoxpaHnnHule H

ua yuacme peKr{ Hr{xe ero AoJrxHbI 6rtrn ycTaHoBJIeHbI

cyqeTo luperyJ l l {py rcu le roB . [H f lHHf lBb I I I I eJ IeN(au IHxBoAo-

xpaHHJII{Ul.

fpannuu 3oHbI [Io.{TonJIeH[q o'6lmHo ts npeABapureJlb-

HbI)L npoeKTHbIX npopa6otrKax rIp{'IHI'I'MaIoT,a.ns ce'nreKoxo-

gsficre'eH,Hbrx yp641afi sa I .le slture TpaHHUU IIOCTOSIIHOrO

3aTOnJIeH,Hs, IiJlfl HaceJIeHIIblx IIIHKTOiB 14 Coopyx(eHufii -

na 2 Jvt \t B ,oc,o6rrx cJlyqaffx 6o.nee yKa3aHHbIX Be;1ErruH.

| IpuAeTaJIbHoMnpoeKTx.pofBaHI{ I { .4.ornycmusrf inpe.4,eJl

3aJ le raH l { f i rpyHT lOBbLx tso l l oTnoBepxHocT l {3eMJI I {Mo)K 'eT

6uTb pas.nuuuuu Airrr oTAe-rbHblx o,6lexroe ?I noAJIe)KHT

o[pe.leJIeHHIo B Kax]',oM KoHKperHoM cryqae (cu' rl' 18) '

B Kal{e,crBe pacl{erHblx ropI43oHToB ',ILIfi 3ailII'ITHbIx Me-

ponpuflTuir npunurvrarcTcr ypoBHlI BoAbI npfi nponycKe rra-

soAxos pacuetnoft BepogrHocrg [peBbIIIreHHfi'

Pacqergag tsepofiTHocTb np,etsbllxeHl,Iq [ats.OAKOB np'I{HIr-

MaeTcfl e coorsetcTBl4'H c K.II?CCo.M KaII[,ITaJIbIl'ocTJ,I rH,[po.

TeXHHTI€,C,KHX Coopyxen'ufi, K KoitopoMy Mofyr 6urn orqg:

ceHbI npoeKTI{rpr}€Ir{bIe 3aul' i iTHale rtleponpurrllr (crtl '  r;r ' l3

u Crpour'e.nbHble HopMbI lt npaB'I{fi4 1cIJr'

K . r a c c K a I ] H . T a d , I b H o c T H 3 a U I ? I T I l b l x . u e p o . u p t l n t i . l f i y c T a -

H A B d ' I I I B A C T C f B 3 A B I I C H M O C T I ' I O T H A P O A H O X O 3 f l I I C T B E H I I O | O

3HaqeHHfl 3auIHUIaeMrtx o6leKTOB'

IIpu co,crsBJI€HI{H 'npoeKTnoro 3aAaH}Ifi o6r'euu pa6ot

u s a r p a t r r n o o p f a H H 3 a q H H B o A o x p a H P l . n t l t l l A o n p e A e n ' I p T .

crl xJIfl HecKoJIbKHX paccMarpl{BaeMblx E 'npoeKTe rH'l['

poys{a BapI{aHToB orMerKll Hflf; B TexIrHqecKoM IIpoeK-
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Te o6'r,cMLI pa60r.H 3arparbt yrorlrrrnorcrr ,qJrrr rrpHHrrToro
B npoeKTrrorv 3aAaHHH 3Haqeur{s Hnf BoAoxpaHuJrr{ura.

OpranHsauliq KpynHbrx BoAoxpaHH"rrH[rI,  B oco6eHHocrw
Ha paBrrn l t r rbrx  peKax (Bonra,  . [uenp,  Oxa) ,  sdrparuaaer
Hrirepecbl 6o.nr,uroro r{HcJra xnrenefi H rpe6ver Becr)Ma
3Har{}ITeJIbI{brx garpar rpv/la I{ KatturaJIoBlto;xenHr?, AO-
crHratoullrx HI{o,rAa 30-400/o or o6rqefi crorrMoicri{ rlr.[-
poy3Jra. lloarolry rruareJrbHoe BHTBJTeHHe nocJreAcrnnii
saron,ncr r r r r i  H Mepo[pr r r rHrr  no opraHHgauHrr  BoAoxpaHH-

"rrrIUIa IIilIelor uaxucli'uee, fiH,ot,tl,a peularculee, 3Haqe-
llr'fcr niIfl Hcno.rlb3oBaHrrfl BoAnbIx pecypcoB BoAoTor(a v.

)ncraHoBJrerr{Hfi napaMerp,o,B rurpoya"rra ll7].

3. [IoAroroBureJrbHbre Mepoflpnsruq

AJIrr tsBOAa BOAOXpaHHJTHUIa B gKcrrJryaTauHlo

016nnr<a B Harype rpaHuq garon.lesrrr i  npoH38oAHTcq
fipH cocraBJreur.rfi TexHnriecKoro ilpoeKTa H pa6ouux ,Iep-
rerxeft.

B noprAKe noAroroBKr{ r{affH Bo.toxpaHHJrHula K ga-

TonJreHr4ro AoJrlr(Hbr 6url npoBeAeHi,t cJreAyrou{ue rroA-
foroBuTerbHbre pa6oru.

l. Cneleune ,rleca H orlucrKa or Hero 3oHbI 3arolrJle-
HHfi 3allflroqaloTcq B MeponpHffTHsx, o6ecneqHsaroulux
noflyrreHr.re H HcnoJrb3oBaHue Aenoeor? r.r ApoBflHori Apene-
cHHbr 11 OqlrcTKy qa[iH Bo.4oxpaHHJIHr\a oT rvleJrr(c.[ecbfl
u nopy6oqr{brx ocrarrioB.

Xapaxrep oqI,IcrKH or Jleca BoHbI 3arond'reHLrfl 3aBHcLtr
B 3Har{HTe.nlnofi crefieHl{ oT Ha3HaqeHr{s kt r,rv6usu Bo-
IOXpaHfiJrr4rua il OlpeAeJlflercs cileuHaJrbHbrMr,I TexHI{qe-
CKI{,MI{ yCJTOBI{ rrMrrt

2. Cauuraptafr. or{HcrKa r{atuu Bo.4oxpaHnJrnura npeAy-
cr{aTpHBaeT MHoror{i4cireHHbre MeponpiigTHfl: or{HcrKy 3a-
TOitJIfleIUbIX HaCeJIeHHbIX nyHKTOB OT HeTIHCTOT, C[eIlIaJrb-
HyIo caHurapHyro oSpa6orxy reppr.rroprri.i xna.a.6zur v
CKOTOMO|LIJIbHHKOB, 3arpgSHeHHbIX [", ' IO{aAOK KO.fheBei{HbIX

3aBonoB, 6oen v r.  r . ,  sal(pbrrHe .I{ sa6.naroepe}leHHyl{,
repeflarrrKy (aa roA Ao saronaeuua) Teppxropt{H cBa'ToK

H no;reft accei{}r3auuu H Ap.

3. OcHoeune nporuBoManrpufiurte l"{eponpHflT.r4fr, (or-

HOCflUIHecf HenOCpe,(CTBeHHO K BO.{OXpaHHJrriuly) COCTO-
flT rB yr.uy'dneHufl u.enronoAufi fi osHcrlne IIX 'oT ,pacrl{-

TeJIbHocrH, o6pa6orre anoSenoreHnbrx yqacrKoB cIIe-
IIUaJrbHbrruH npenaparaMH, pa3BeAeHHri B Bo,loxpaHI{.IIHIIle
cilequaJrbHblx nopoA pbr6, yHucrcx{arcIIrHX JIilr{HHKH

nna"urpuriHorg Kor\{apfl, M Ap.

4. flo4roroexa qattrfi BoAoxpaHu.rllruta D.nfr pu6uoro

xoa-ffficrea 3aKJIIotIaercfi ts IIp,oBE-qeHH'H rMe-{aoparHBHbIx
pa6or t4 [o.uoroBKe ToH,eBbIx yqacrKorB, npe[Ha3Haxl€H-
HbIX AJIq aKTHBHOTO ,'rOBa, u AP.

5. I-lepea 3aron.tleHneM JI'ox<a BoAo.\paHHJiIiua ueo6xo-

AriM,o no Bo3M,ox<,H,ocrH MaKcHMaJIsHbiM o6paaou EcnoJIb-
3oBarb BCe IIOJIe3Hbre HCKOnaeMbIe, Haxolf,fulHecq B 3OHe

3ATONJIEHHfl.

Oco6oe BHr{MaHHe cJleAyer o6paruru Ha ropSflHHKH,

TaK KaK ilpH 3aTOrrJreHHH HX CO3AaerCs OnaCHOCTb

BCriJrbrBaHr{rr HHorAa ofpoMHbIX Macc ropQa, KoropHe

IIOtyT HapyrtrHTb ycJIoBHff CyAoxoAcTBa no BoAoxpaHHJII{-

uly I{JIH ocraHoBtrrn pa6ory BoAoll,pon},ol{xlblx coopyx(eHllu

rHApoJsrra

6. [,rrr yqera il H3yqeEHs naMsrHI'tKoB uarepua.nruoli

KyJIbTypbI B 3OHe 3aTOnIeHHq npeAycMaTpHBaloTcq: CHfl-

THe AeraJlbHbrx [JIaHoB rIaMffTHHKon, QorocbeMKa H noJI-

Hoe HX OrII4CaHHe, a HHorAa LI 3aluHTHbIe MeporIpHflTHfl

AJrr coxpaneH,I{fl o,co6o IreHHbIx iIIaMflTHHI{oe [17].

r6-4. BOAOXO3gptCTBEHHbTE pAcrtETbl

(:a1aun H r{cxoAHHe 4anHsre)

l .  3a4aun BoAoxoofl f icrseHHbrx pacqeroB

3-ru 3araqu 3aKJrnqarcTcrr ts cJrq4yroueM:
a) e noAroroBl{e AarrHbrx AJrfl nrt6opa cxei\{br Hcnod,rb-

3OBaHHf l  BOAOTOKa;

6) B o_nperenelnt o6teiraa BoAoxpaHuJrrr[Ia, xoropurii
MOlKer o,6ecneqnrb Bo.{onoJrb3oBareJrffM [oJyqenr,re rpe6ye-
MOIO KOJrHqecTBa BoAbI UJrH sHepruu;

n) B noAroroBKe AaHHbrx AJrs cnpeAeJreHnrr pdarrlepoa
coopyxeuuri rrrApoy3Jra, cosAaForqero no,loxpauHJrHule,

p'aicqeTorB il{cno.Trb3yroTcr HapffAy co ,cToHMocTHbrM,H u Ap}'_
nHrM'E noKa3ar€.IIHM:lI B KaqecrBe I{cxoAHbIx AaTriHbrx Arr
TeXHHKo-9KoHoMHqecKHX corlocTaiBJleuufi, [Ia ocHoBe Koro-
pux nu6uparcxcn. rapaMerpbr ,rn4poy3Jra H rp€,)KH,M lpa6orbr
Bo.Ioxp aH,HJtilUia'L 12 ).

2. Br.rAnr peryJrupoBaHnq crora

l lo crerreHu peryJrupoBarIHfi croKa pasrr.rqaroT Boro-
xpaHHnHrrla:

cyrorrHoro, HeAeJr;Horo, roAuquoro (ceaounoro) vl
MHOrO"leTHerO peryJrnpoB aHr4fr .

Bo;roxpanl{JIuu1a cyrorlHofo rl
'Hwfl 

rnepepacnpeA€.[qu o6trquo
B TeqeHHe cyToK 14 HeAeJrH B
BOAbI H3 BOAOXPAHHJIHIIIA 3A

Bper \ {eHH ($ur .  l6 -10) .

BoloxpaHHJl{lr1a r,ornrrHo'ro (cesoHuoro) p€r}aTrrpoBaHrin
nepepactrpe,[,€r'rrror croK B TeqeHHe roAa, gaAepxriBafl
qacTb naBoAKoBbIX BoA I{ ilOBbruaq 3a CqeT HaKOnJreH-
Horo o6rer,ra BoAbI pacxoAbr BoAoroKa B MaJroBoAHbre
ce3oHbr Hrrr4 r{ecsubr AaHHoro roAa (Qur. 16-11).
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@uz. 16:11. Cxe'wa zoduqHo?o
oezyJluDoBaHufr

Bo4oxpauHJIHura MHofoJIerHero pery,rl lIpoBaHufl nepe-

p a c [ p e A e J l f l I o T c T o K B T e q e H H e I I e p H o A a ' o X B a T b I B a I o u I e r o

H e o I l o J I b I { o J I e T ' 3 a , 4 e p x ( H B a f i I { a c T b c T o K a M H . o , | o B o I . H b l x

JIeT H IIOBbIUIaTT 3a cqeT HaKonJieHHolo o6'bel{a BoAbI

pacxoAbr BoAoroKa B ruaJroBoAHbre roAbr ((bIEr. 16-12).

Kax npaBHJro, BoAoxpaHturlru\a MHOrOJIeTHefo pelynH-

poBaHI{s oAHoBpeMeHHO CJIyX(ar pI AIr'. roAoBofo (cesoH-

HOIO), HeAeJIbHOfO kr CyTOr{Horo pefyJlHpoBaE[fl ' '  a BoAo-

xpaHHJIHIIla ToAHIIHOTO pery/Ifi poB alHvrfi - Lltfr' HeAe'rlbHofo

H CyTorlHolo.

BoaoxpaHI{JIHrIra cyror{Horo u HeAe'TbHoro peryJlupoBa-

H I { f l o i l o p o ) K H f l l o T c f l | 4 3 a I l o J I H g } o T c f l c o o T B e T c T B e H H o B

Ter{eHUe CyToK, HeAeJIH; BOAoXpaHHJI}Iula TOAOBOTO (ce-

3oHHoro) iery.nupo,u a:f,hrfl, KalK 'IlpaBHJIo, ex{eroAHo cp'a-

6amtearcrcq Ao onpeAeaeHHoft orlterxlr, or KoTopofi B

nepHoA naBoAKa 3anofiHqlorcfl AO Hnl' B Bo'r'oxpaHI{nU-

q a x M H O r o J i e T H e r o p e f y r l { p o B a H r I f l T o " I b i i o q a c T b n o ' : I e 3 -

noir eMKOCTH e>reroAHO onopox(HrR€TCfl rLI H'?Iio"{Hf 0TCfIi
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@uz. 16-12. Cxeua .ttHo?oltemHezo perynuporaHufl

ncJHarr cpa6orKa Bo'AoxpaHIIJIHlqa MHOTOJIeTHe'rO pefyJlIt-

poBaHr.rfl npoHcxoAHT K KOHIIy MaflOBOAHOfO pgAa JIeT-

l( BoAoxpaHr.r, 'IHil laM ce3oHIIoro pefyJlI{poBaHHfr Moryr

6urrn npHI{r icreHbI cI IeuHaJIbHbte naBoAKoBbIe BoAoxpaHH-

d'IHU{a, 3aAepXHBaIOUIHe B nepl{oA npOXo)KAeHHtl BbIcOKHx

Bo.a, qacTb cToKa H cHLIX(alOUIlIe npH 3ToM MaI{cHMaJIbHbIe

pacxoAbr; nocJle npoxoAa IIaBOAI{a BOAOXpaHHJIHUIe' ono-

poiKHflercs, u raKHM o6pasou noAroroBJlxercfl eMxocrb

Ir-'rs npHHflTIlff cToKa cJleAylouero naBoAKa.
LIacro BoAoxpaHHJIuurt, Ha3HaqeHIzer{ Koropblx flB-

JI f lercf l  noBbI[ IeHHe HHSKHX paCXoAoB, oAHoBpeMeHHo BbI-

no,'IHrroT poJIb naBoAKoBbIX BOAOXpaHHJIIIUL yIUeHbIIIan-

uIHX 'BblCOKHe pacxoAbl; B srorM cJlyqae B rnoaeeH',ofi eM-

Kocru BoAoxpaHHJIHura I'IHorAa seo6xoAlllro BbIAeJIHTb

cneqllanrstrtl o6leu \nfl TpaHcOopMaIIVH naBoAKOB H

Cpe3KH N{aKCHMai ' IbHbIX paCXOAOB.^ 
Bo Bcex BoAoxpaHarluurax o6leu $opczpoerur V 4,

HCfiOJIb3yeTCq AJIS cHI',I)KeHHq MaKCHMaJIbHbIX pacxoAoB Bo

BpeMfl fiaBoAI(OB, BbI3bIBalouIIIx neperloJlHeHlre BOAOXpaHI'I-

,uraur,a BbIrIe Hnt.

Ecna oT BoAOXpaHUJrr.rua roAgrlHoro HJrH MHOrOJreTHero

peryJrupoBaHn.fi rpe6yerca n_oJlyqeHue .pacxoAa 
onpeAe-

iennoir BeJIHT{IIHbI AJIff ueJlel?'BoAocua6xeHl'Iff, opoilreH}it

r4Irvr Arq HyxA rI{ApocraIIIrHH, o6c.iryxr'rnarcn[efi or-

Ae,lbHOe npeA11pHflTge, TO Cpa6orKa rIoJIe3HOft eMKOCTH

n p o H S B O A H T C q B n e D H o A b I , K O r A a n p H T o q H b I e p a c x o , u b l

Hr{x(e rpe6yerrlrrx; B ocTaJrbrroe Bp,eMrr oflopox(HeHI'Ie

BoAoxpaHhrr[fi\a MO)KeT He iIpoH3BoAHrbcfl.

B 3ToM cryr{ae BpAoxpaHHJII'IUre peryJlHpyer croK Ha

noJrb3yloTcq AJIq ero SanoJIHeIIHfl.

l ipu apyroM rll i le peryJIHpoBaHHq croKa - Ha nepeMel{-

H,yro pTAaqy - BOAOXpaHHJTHTTIe O6eCneqr{eaer He TOJIbKO

iloJ'iyqeHl,le onpe:e-ueHuoli rapaHT,Hpoleagu'ofi tsor,o- llJrr4

3HeprooTAaqH, Ho tt no3Bo,'IfeT Hcrro.[b3oBaTb ua6rtrxH

croKa nJIfl IIOBbI[IeHHfl B oTAe,'IbHbIe nepl]oAbl OTAacH

(Qur .  16-13) .
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Taxofi nuA perynupoBaHufl croKa, yql'ITblBalouluit uure-
pecbr cHcreMbl BoAoxpaHHJIHul H rnApoycraHoBoK (xacxa.u,),
paCnOJIOX(eHHbIX I{a AaHHOM BOAOTOKe I'IJII 'I B €IO7O?CCe}IHe'

Ha3brBaercf l  KoMneHcHpoBaHHbIM perynnpoBaHLIeM.

KouneucHpoBaHHoe pefyJlHpoBaHHe Mox<Ho npHMeHflTb

TaKXe Ha BOAOXpaHHJIHUIaX, paCnOJIOXeHHbIX Ha paSHbIx

peKax c pa3JII{qHbIM THApOJIOTHqeCKHM peX(nMoM, c [eJIbIo

BsaHMHOTO BbrpaBHHBaHHfl  H yBerHqeHHq cyir t l rapHof i

3HeproorAar{H ruApocrauuNf i ,  -nocrpoeHHbIx npH 3T}4x

Bo.f,oxp,aHliJrHurax ll2, 20, 22, 26].

3. Tpe6onauun BoAorloJlb3oBareJlefi

Tpe6onanr.rx eoAocHa6)KeHHfl,  BoAHoro rpaHcnopra', ' l€-

cocnJlaBa, oporueHnfl,  o6no4neuux H prt6noro .xossficrsa

B ocHoBHoM cBoArrcff K noBbIureHHIo no cpaBueuuro c 6r't-

TOBbIMH yCJIOBnfl,MH paCXOAOB BOAbI peI{H B nepIIoAbI IuaJIo-

BOAbq AO Orlpreas.;1s1t"ot*, rpe6yeuux JnKa3aHHbIrllH BOI'O-

noJrb3oBaTeJIflMH, pacqerHblx BeJIHqHH.

Kporae Toro, BoAHbrfi TpaHcnopT r4 ApyfHe BoAonoJlb3o-

BareJIr{ Moryr tpe6onarr o6ecneqeul'Ifi onpe,(eJleHHoro pe-

x<HMa yponnefi BoAbI KaK B BepxHeM, TaK H B Ht'Ix(HeM

6leQax ruApoysna.
H-eo6xoArai'ro A06asHrn, r{To soAocHa6x{eHI4e, opouie-

HAe r{ pu6noe xoggficrso rpe6yror TaKxe o6ecneqen'Afl.HAA'

nex<aulero KaqecrBa HaKonJIeHHofr s BoAoxpaHH/II{ule BoAbI'

3Hepreruxa npeA'bflBJlfler tpe6onauur, Koropble B

ocHoBHoM cBoAffTcfl K oIITI4MaJIbtroMy HCIIOJIb3OBaHI',IIo

c T o K a p e K u y - c o 3 A a l l H o r o I H A p o y 3 J I o M H a n o p a c u e ' r l b l o

noryceHnfl Ha fOC sau6onuuefi MolltHocru rr Bblpa-

6orriU gHeprHH,B pe,x{I{Me, Olp,eAeJIfieMoM _norpe6uleJleM.
oco6tre'rpe6oaa.nun npeA.bqBfiqer 6Opr6a c HaBoAHe-

HHsMU: C qeJIbIO npeAorBpauleHHfi onacHocrH pa3pyIIrH-

HeAenLI fi qacaM cyToK.

3HaqeHHIo 3a AaHHbIft npouexyroK BpeMeHH.

llorpe6"rreHue Anl HyxA opofireHul, cyAoxo]lcrBa, reco-

crIJIaBa Hocltr pe3Ko CesoHHgii xapaKrep; eoAocHa6xeHge

rpe6yer 6o"nee BbIpaBHeHHoft orAaqn B TeqeHHe roAa;

rpe6onauua gHeprerl{Kn K pac[peAe,'IeHuCI orAaIIH rnApo'

crauuult Bo BpeMeH[ B 3HaqHTeJIbHofi creneHu 3aBHcflT or

crpyKrypbl sHeprocucreMbl lI xapaKrepa norpe6Hre.nefi

9HepfHH.

Pasrr.rque B HHTepecax oTAeJrbHbrx BoAorronb3oBaTeJreg

npHBoAr4T HeoAHoKparHo K nporuBopeql'IfiM e rpe6o'eaHl{tlx'

ilpe.r'btBJlseMblx K pe)KI{My pa6otrt 14 flapaMerpaM BoAo-

xpaHrrJrHII la.- 
Coqetauue uau6o.nee qe.rrecoo6pa3Hblx pa3MepoB BoAo-

xpaHHJrHura a BeJIHqLIH BoAo- HrtH gHepronorpe6.neuna

ycraHaBJlt4 Baercq Ha ocHoBe KoMnJIeKcHoro, nau6olee

BbrroAHoro c HapoAHoxo3qficrBeuHoft ToqKI{ speHl'Iff peue-

HHf l .

Ko"rnqecrBeHHbIe 3HaqeHI{n norpe6lenur ycraHaBnH-

Barorcq B pe3yJlbraTe cneIIHaJIbHhIx SKOHOMHqeCKHX HC-

cJreAoBar{Hfi, yuutulearcIlrnx 6yayuree pacTI'IpeHHe H Pa3:
sur.e ,csa6xaeurrx so.lofi 

- 
(enepruefi) upeanpuntufi

[2, 8, 12, 22, 26].

4. PacqerHaq o6ecneqeHHocrb

Orraqa BoAo.xpaHHrI4[12, T. e. pacxo.4 BoAbI' nofiyrlae-

mnrl I,t3 BoAoxpanu.nrEula, orpa)raq Koae6au'Ilfl croKa, M€-

HseTcfl Bo BpeMeHH B AOBOJIbHO 3HaIIHTeJIbHbIx npeAeJlax.

c HapoAHoxosqficTBeHHOfi ToqKr{ 3peHHq qenecoo6pasuo

npHHHMaTb B KaqecTBe paCqeJHOfi A,{q BOAO[oJIb3OeareJeft

TaKyIo BeJILIqHHy orAaqn Q.rp, KoTopar Mo)Ker 6nrn

rapaHTHpoBaHa lIM B TerIeHHe npeo6,raa,arcuef,I qacrlt

6yayurero nepHoAa 3KcIIJIyaraIrufi BoAoxpaHI-IJIHura'

B reqenue ocrannuofi qacrl'I 3Torfo nepl{oAa' or'u'aqa

BoAoxpaHHJIHura 6yaer HI{)Ke fapaHTHposaHHofi Q.up '

0 )
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re.rrnnOr,ly rHApoJIorHqeCIioMy pflAy: 3a Becb UIrOrO.rletHufi
(40-50 .rrer) nepnoA ua6.urcAennii vnu sa MeHee AnH-
re.nruufi xapaxrepuufi pacueruufi ps4, xoropmft/,AonlKeH
BKJIlOqaTb MHOTOBOAHbTe, cpeAHr.{e n MaJIoBoAHbIe roAr,I;
npu gToM cpeAuuri croK eroro xaparffepHoro pffAa sa
toA Ir ga oT.tl,eJrbHbre cegoHbr, a raKx(e xoa$$rrrlHeHTbr ng-
MeHrILIBocrH Co roAonux H ce3oHHbrx croKoB AoflxHbI
6utr Aocraroquo 6rusxrr K aHaJrorHqHbIM BeJIriqHHaM sa
Becb Anure.nsHufi naHoro.neruufi flepnoA.

IIpn cocraBJreHHH TexHHKo-gKoHoMHqecKoro Aor{naAa
npn 6o.nnuovr r iorHr{ecrBe paccMarpHBaeMbrx BapHairroB
f3C pacqerbr roanr{Horo peryJrHpoB aHv,s.AonycruMo, rrpor{3-
BoAHTb no 3 orAeJrbHbrr\{ xapaKTepgbrM roAaM: cpeAHeMy
roAy co croKoM, 6.[ttsxHr\4 K cpeAneMlroroJrerHeMy, Ma-
JIOTOAHOMy C TOAOBbTM H MeN(eHHHM CTOKO,M, COOTBeT-

crByIoIuHM 3aAaHHofi pacueruofi o6ecneqenHocrr.r rapaHTr.r-
poBaHHofi oTAaqr.r BoAoxpaHHItHr\a, v MHoroBoAHoN(y.

ftpu MHoroaerHeM peryJrupoBaHuH cyulecrBeHHoe sna-
qeHr{e AJrfi pacqeroB BoAoxpanuJrnura, o6c-nyxuealoulero
fOC, npuo6perarcr xo.ne6asus o6reMoB cro,Ka sa qeJrbre
roAbl H nepuoAbr JreT.

Pacqern perynupoBaHnff croKa B sToM cJryqae Heo6xo-
Ar{MO BeCTI{ nO AOCTaTOqHO AJrHTeJrbrrOMy rUApOfiOrUqe-
cKoMy pqry .rrer co cpeArruM roAoBbrM croKoM, 6.nusxr.rn
I( cpeAueMHoroJrerHeMy r{ BKflroqarcueMy MaJroeoAHnft ne-
pI{oA Jrer, B Ter{eHHe Koroporo 6y,qer r{Merb Mecro noJr-
I{ar cpa6orxa n,onesuofi eMKocrH; or.u,aqa, florxcqHTaHuarr
IIO STOMy MaJIO,BOAHOMy nepHOAy JIeT, AOJIX{Ha COOTBeT-
cTBOBaTb rapaHTn,poeaHHori c saAanHofi o6ecneqesHocTbro.

llprE pacuerax MHoroJrerHero peryJrHpoB aHvfl MeroAaMH
MareMarr.rqecKofi crarncruKr.r (cu. ur.rxe) rraapo.noruqecxue
xapaKTepucrr{Kn xone6asufi roAoBbrx o6seMoe croKa r{c-
nonb3ylorcrr B BuAe rprznofi o6ecneqeuHocrlr rrocJreAHHx,
a xapaKTepr,rcTHKH pac[peAeJreHHff cToKa B TeqeHr{e roAa-
B BHAe rurroBbrx ruAporpaQoB.

Ann nocrpoeHufi Tr.rnoBbrx rnaporpa$on o6trqno Hc-
rlo/rb3ytorcfl B KaqecrBe Mo.{eJrH AaHHbre ua6.nrcAeHprfi no
.oTAeJrbHbrM xapaKTepHbrM IoAaM.

flepexo4 or peaJrbnoro roAa, [pr.rHqroro 3a MoAe/rb, K
THnOBOT\{V rUApOrpaQy ocyilIecTBJrflercq nyTeM vMHo>Ke-
HHfl Bcex pacxoAoB BoAbr Ha orHorrreHue o6teua croKa
IOAA _ MOACJII, I  K CTOKY TOAA, NPHHI,IPIAEMOTO 3A THNO-

sotl. Xelatelltro, qro6n ero orHomeur,re no Bo3rvioxuo-
cru 6rr.no 6nuxe K eAr,rH?rue.

MoAe.rrr.r rua,porpa$oB sa nepuoA no"uonoAuft (naeoaxa)
r{cnoJrbgyrorcfl Anr nocrpoeHr.rfl pacqerHbrx rH,uporpaSos
HcKJIIoqLITe.rrbHo MHoroBoAHbrx no.nonoAufi Hlrrl naBoAKoB

npu pacqeTax nponycKa [ocJIeAHHx cepe3 BoAoxpaHH-

nfiIIIa.

2. Ecnu BoAoxpaHHJIHule o6cnyx<unaer notpe6nrelefi,

3al{HTepecoBaHHbrx JIHIIIb B nOBbImeHHI{ HH3KHX paCXoAOB

BoAoroKa Ao oltpeAeJleHuoft rapaurtlpyeuoft BeJIHqHHbI

(noctoxuuaf l  orAaqa, HanpHMeP, Arq soAocna6xeHuR),  ro

ocHoBHoe SHaqeHHe AJIq ycTaHoBJIeHI,Iff eMKOCTH I'I OTAaqH

BoAoxpaHHnulqa npHo6peralor I 'IccJIe.lI,oBaHHfl no pacqer-

HOMy MaJIOBOAHOMy rOAy B CJIyqae roAHqHoro peryJll,Ipo-

BaHUfi lr pacqeTHoMy MaJIoBoAHOMY IIepHOAy JIeT - IIpII

MHoroJrerHeM peryJIHpoBaHI{u ll2, 18, 221.

16-5. METO,II.bI BOAOXO3fl mCTBEHHbIX

PACTI ETOB

1. OcuosHble noJIo)KeHHq

BOAOXO3qfiCISeHHTX pacrleroB

BoAoxosqficreeHHue pacqerbl cBonnrcq K cocraBJIeHHIo

BoAHoro 6anaHca BoAoxpaHHJIHula 3a cJIeAyIouIHe B Ka-

xeHAapHoM nopqAKe pacqerHble oTpe3KH BpeMeHH, Ha KO-

Topbre pa3AeJIeH Becb paccMarpHBaeMblfi neproA.

BolHuii 6a.nanc BoAoxpaHr{JrrruIa sa
3OK BpeMeHr,r BbrpaxaeTcr ypaBHeHHeNr:

LV:  (Qnp -  Qrro) l

pacuerutrfi orpe-

( 1 6 - 8 )

rAe L^V - rrpHpauelrue o6reua BoAoxpaHrrJrurua;
Qnp - pacxoA npHToI{a K BoAoxpaHHJIHUIy 3a oT-

pe3oK BpeMeHr{ T;

QsaC- pacxoA, ea6upaelrufi H3 BoAoxpaHI'IJIHIIIa,
sKnloqarcuHft noJre3rroe norpe6neHne, irore-
pH (ucnapeuue, $u.nurpaqiln, oceAaur4e JrbAa
lla 6eperax) fl xoJrocrbre c6pocsr B rreptroAbr
MHOTOBOAbfl.

B MexeHb npr{ MaJro xo.le6arctuuxcq 3HaqeHnrx pac-
xoAoB BOAbr AJrHreflbHocTb pacqeTHoro orpe3Ka BpeMeHLr
T nplrHr.rMalor o6u,rHo pannofi I uecsqy. B nepuoAbr
no.nonoAufi rr naBoAKoB ilpH 3Har{r{TeJrbHbrx H 6nrcipux
r.t3MeHeHr.rf lx pacxoAoB'seo6xo,rr.rrrro npHHHMarb B Kaqe-
crBe pacqerHbrx 6o"nee KoporKrre orpe3Kn BpeMeHH - Ae-
KAAbI, IIflTI,IAHEBKI,I, A B OTAC.IIbIIbIX CJIVqAflX - CVTK'{.

Haqa"uo u KoHeu roAoBofo ur{KJIa, ga roropnfi BbI[oJI-

Hrrercrr soAoxosqficreeHHsrfi pacqer .(noAoxosrficreeHHHfi
roA), o6uqso npuyporruBarorcff K HaqaJry noJroBoAbs u

I(OHrIy MeXeHr.I, T. e. K MoMeHTy, COOTBeTCTByIO[IeMy Cpa-
6orre BoAoxpaHI{JIHula.

I4cxoAsue AarrHbre *r noJro>Kegufi, npHHHMaeMble rtpu

soAoxoesficrBerrnbrx pacqerax, npou3BoAnMbrx Anfl pagnllq-

rrbrx BapHaHroB peurenufi (Hnf, V 14 r. A.), AonxHbI
o6ecneqnrr conocraBHMocrb peayJrbraroB llcc.rteAosaHLIfi.
3ra conocraBlrMocrb Aocrl{raercrr nyreM Haxo>KAerrut on'

THMaJrbHbrx noragarenefi pa6orn BoAoxpaHr{Jluura v. co-
opyxenuft rHApoy3JIa Ailn KalKAoro r{3 paccMarpuBaetublx

Bapr.raHToB.

2. MeroAbI BoAoxoscficrBeHHblx pacrleroB

B conpeueunofi upaKTHKe npoexrr.{poBaHrfl D,ns. pacqe-

Ta no4bxpauunurtr IIpHMeHffIorcfi .[Ba MeroAa eoAoxogsft-

cTBeHHbrx pacqeToB.

flo nepBoMy MeroAy pacserbl rlpoll3BoAflTcfi no Kar-IeH-

AapHoMy rr.4poJrorHqecKoMy pflAy, npHHI{IuaeMoMy 3a xa-
par{Tepr{cruKy 6yAyutero xoAa croKoBbIX qsreuHfi. Pacqer

ilo rr{ApoJrofnrrecKoMy pflAy, ua6rpAeuHoMy HJIH cKop-
permr4poBaIrHoMy B cBq3H c nnaHI{pye\4bIM LI3MeHeHI{eM
pex(HMa croKa, Aaer Bo3Mo)KHocrb peuruTb eoAoxosgftcr-

BeHHbre gaAaqu .urc6ol'r cJIo>KHocrH H IIoJIyqHTb B KaJIeH-

lapnofi nocneAoBareJJbHocrra no4po6riylo H IIafJIq.[HyIo xa-
paKTepHcrHKy pexxMa pa6oru BoAoxpaHHJIHuIa 3a MHo-

rorersufi ilepuoA.
Bo BTopoM MeroAe soAoxoggficrBeHHbrx pacqeroB Hc-

noJrb3yrorcs KpHBbre o6ecneqenHocru roAoBbix croKoB,
nocrpoeHHbre no o6o6qeusbrM crarncrnqecKuM xapaKTepH-

crHKaM croKa: HopMe croKa Qc u xoaQ$uuueuraM LIsMeH-

uRnOcrR Cs H acHMMeTpHIt Cs .

Sror Mero,A p,acqeroB pefy.nup'oBaHnfi croKa, o,cIIOBaH-

sufi Ha reopuu nepoRrHocrefi, Aaer Bo3MoxHocrb
orrpeAeJrHTb 3HarreHur soAoxosqficrBeHHbrx xapaKTepLICTI{K

,[Jrfi rraJrbrx r{ 6o.nrmnx s}raqeHHfi o6ecneqeuHocrlt.
llepnrrfi MeroA peI(oIueHAyercq pIcnoJlb3oBarb IIpeHMy-

rrlecrBeHHo ttpH IIpoeKTHpoBaHffH Bo'r,oxpaH]lJIHIII, o6c.tty-

)KHBaIorI{Hx rHApocraHIIHH, pa6orarcurlte B 3Heprocncre-

Me , ilpH pacqerax KacKa-{a BoAoxpaHHJIHU{ V BO

BCeX CJryqafix, KorAa HMeer MecTo OTHOCHTeJIbHO He-

BbrcoKafi saperyJlupoBaHHocrb croKa (ceeouuoe peryJIH-

ponauue)
flo nepnoMy Merogy npx l{cnoJlbsoB aHvH Ha1JIIoAeIIHoro

pfiAa B KaqecrBe ruApoJlorirqecrofi ocHoBbI eoAoxosqfict-

B€HHbre pacqelbl npoH3Bo.E'rlrcg ra6lur{HblM cuoco6ou u.tllt

rpaQuuecm.
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Ec;rH B cocraBe Bo.{,onoJrb3oBareJrefr HMeercrr sHepre-
Trrr(a, rpe6ynurar onpeAeJreHrrofo pacnpeAereHHq Moilr-
Hocreft B TeqeHHe roAa r{ coorBercrByloqero yqera xofie-
'6arruft Hanopa, per(oMeH.qyercq pacqerbl Bearn Ta6lnq-

HbtM cnoco6ou. Pacqer BoAoxpaHHJIHur, o6ecueqltsarcIIrHX
orAaqy pacxoloB BoAbI, MaJIO MeHflIOUIHXCR B TeqeHHe

roAa, uenecoo6pa3Hee npoHsBoAHTb rpa$HqecKll c HcrloJlb-

3OBaHr{eM UHTefpaJrbHbrx KpHBbIX.

Bropoft MeroA pacr{era npHMeHrercff npu pacqerax Bo-

AoxpaHI{nttul MHoroJrerHero peryn}IpoBal{I'{fl, o6c.nyxunarc-

ulIX norpe6uteretl, rpe6yrouux sttcoxol"t o6ecireqesHocrll

oTAaqH, Hanpuluep, BoAocHa6xeHHq.

[.rrn perueHr.rfl saAaq no BTopoMy MeroAy, nplleMbi pac-
qeroB no KoropoMy paapa6orauu C. H. Kpuuxtltt't,
M. O. Mesxeneu lI Ap., B IIpaKTHKe npoeKTupoBaHufl' r4c-

noJrb3yrorcg rpaQltru, n03BoJIflIoulHe 6ucrpo onpeAeJIHTb

3HaqeHHg LICKOMbTX BOAOXOSflI . ICTBeHHbIX XapaKTepI' IcTIrI{

(ctrr. nHxe\ 17, 12, 14, 15, 18,20, 221.

3. Pery.rrupoBaHue croKa Ha nocrosHHylo orAarly

Pery.rrupoBaHne croKa Ha nocroffnuylo no rolaM, Ho
BO3MO}I(HO, neper\{eHHyro IIO Ce3OHaM rOAa OTAaqy flB-
..Ilrercfl uau6o.nee npocrofi cxeuoft perynupoB a*ufl. 3ta

cxeMa npr{MeHrreTcff Ha BoAoxpaHLrJIHIqax, q6ecneuunarc-
lqlrx norpe6urerefi, pa6orarculux ro xecrr(oMy rpaSury

oTAaqu (uanpurr,rep, eoAocua6xenne).

a) Ilpaoutta peeurtuposaHltfl croKa npu pa1ore sodo-
xpaHurtuuld Ha tlocTonHH!/n ordaall cBoAflTcq r{ cJreAyn-
ueMy. HegaaucuMo or BeJIHqHHbT rrpuToKa Bo.[bI K BoAo-
xparrnnHuty norpe6rreJrro AocraBf lqercf f  rapaHTHposaHHHr?
pacxoA Qrap, ecJrr.r BoAoxpaHHnr.rule 3arroJrHeHO AO HnF

A 
pacxox rrpnroKa rrpeBbruaer Q.ap, Hs6ntxu BoAbr cBepx

Vral cOpaCbIBarcTCg BxOJIOCTyIO; npr CHHxeHI{fi IIpHTOI(a
Ao suaueuuii, MeHbIrrHx Q.up, BoAoxpaHHJrHure cpa6arrr-
BaeTcrr H Br{oBb 3anoJrHseTcfl, KorAa npHToK cTaHOBHTCff
6o.nnrue Qrrp.

flpu cpa6orauuovr BoAoxpaHH.rrHure pacxoA BoAbr, Ao-
crasnqelrnlfi norpe6llrenrc B xpar?ne MaJroBoAHbre roAu
(sa npeAeJraMH pacveruofi  o6ecneqeuuocrn), craHoBHTct
Meubrue Qr"r, , T. e. r4Meror Mecro nepe6ou oTAaqH.

9ro6n no Bo3Mox{Hocrr{ yrueHbrxnTb paspbiB Mexgy
3HaqeHHeM Qrap n pacxoAoM BoAbr r,r3 BoAoxpaHHJrHuIa B
IIepHoA nepe6or, T. e- yMeHbrrruTb BeJruqr.ruy nepe6or, Ha
npar{TuKe 3a6fiaroBpeMeHHo npn npra6JrH)KeHr.rn K noJtHoMy
onopox{HeHr4ro no"lesHofi eMKocrH orAaqa BoAoxpanuJrr.rula
rocreneHHo cHuxaercff npornB Q"rp [9J.

flo.rtesnas eMKocrb BoAoxpaHHJrr]ua H pe)KHM perynu-
poBaHHq croKa 3aBucrr or cooTHoruenzff rpe6yenaofi oT-

Aacu K croKy: ecJrr.r Heo6xoAlrMaq orAaqa (c yuerou no-
repr) HHx<e HJrH paBHa croKy MaJroBoAHoro roAa pac--Ier-

noft o6ecneqeHnocru, To rpe6yercr cosAaHue BoAoxpaHI{-
JTHUIa Ce30HrrOrO (rO4nUHOrO) peryJrr.rpoBaHprr: npH BeJIH-
qHHe roAosofi orAaqr,r, npenuurarcuefi croK ManoBoAHoro
roAa pacqerHofi o6ecneqeHHocrr{, eMKocrb BoAoxpaHHnI{E(a

floreor'r B tu3,'ceK

VpoeeHr Bo.u,br B

BepxHe.\r 6seQe oo-

LoxpaHi{ilHlrla B .nt

Ta6ttuua 16-

flnouta.ur Bo.llHoro
3epKaJra Bon,oxpa-
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'.f,oJtxHa 6uru AocrarortHofi .urq MHorolerHero peryJll{po-

BAHHS CTOKA.

6) Pacuet ra1ttuqnotu cnoco6on Ha nocronr{Hyn or-

daug Anfl cnyqarr 
'ce3oHHoro peryJrgpoBag6fi npLrBeAeH

B BHAe npnMepa s ra6r. 16-2.
kle conocraBJleHug BeJIH.II'IH tpe6yeuoft otAaqu (rpaQa 9)

c 6utoeHvu pacxoAaMu ManoBoAHoro roAa pacqergou

o6ecneqesHocra (rpa$a 2\ BHAHo, qro c aBrycra IIo

Mapr Mecsu 6rtrosHe pacxoAbl lueHbue 3aAaHHoro no-

rpe6neuHl rI B TerIeHHe yKagaHHoro- nep-HoAa norpe6yerca

cpa6orxa ucxorvlofi nonegsofi (pa6oqefi) eMKocrH BoAo-

xpaHHJIIltrIa r,o orMerKa rop,ueonia MeprBoro o6leua Vy'
'Ilorepn 

BoAbI dlorcqaTblBalorcfl, KaK yKa3auo B n. 16-2'

floreeHblfi pacxoA peI{H (pacxoL Herro' rpa$? 8)- p1:

BeH pa3Hocrn MexA] 
-6urceuru 

pacxoAoM-.peKl'I (rpaQa 2)

H cyMMapHbrM pacxoAoM norepb (rpa$a 7)_.

PagHoim BeJrurrr.rH, uoueqessHx B rpaQax 8 v 9, 3a

.u,ausuft HHTepBaJI BpeMeHLI cocraBnfler pacxg,l cpa6orxn

HI:H HanorlHeul,tfl BoAoxpaHurlulqa (rpa$a ll). Eclu no-

resHrrfi pacxoA peKH MeHbIIIe saperyJll{poBaHHoro' To

IeoErlHT BocnoJrHfleTcff 3a cqeT cpa6orxu noJIe3HOrO

o6r'eua BoAoxpaHHJIHura; B ttporuBHoM cJlyqae BoAoxpa-

HHJTHUIe HarronHgeTcq; He6urKrl CTOKa, OCTaIOtrIHeCg

nocJle o6ecneqeuuq norpe6neunn v HanoJIHeHHg BoAo-

xpaHHJrHtua, npeAcTaBJrsroT co6ofi xoJlocTble c6pocl,t

( rgaQa l0) .
llporasne4euue BeJIuqHHbI rpa$r'r l1 Ha qI'IcJIo ceKyHA

B pacqeTHOM npoMex(yTKe BpeMeIIH Aaet o6.6et't cpa6otxll
g.rII{ HanoJIHeHLIq BoAoxpagl'Innula 3a AaHHbIfi nporrlexytox

BpeMeHr{ (rpa$a 12).- 
Be.rrnqniu ipa$ri l3 npeAcraBJlflIor co6ofi alre6paN-

cecKylo cyMMy'BeJILIqLIH rpl$u 12 n sHacesus o6lelraa V

K HaqaJIy noAoxogsficrBeHHoro roAa.

Aasnrte rpa$ 14 fi. 16 onpeaeJlfflorcfl no KpHBbIM 3a-

BI{cI4MocrLI ruIo111aAefi sepxan u o6leuoB BoAoxpaHHJIHu{a

or ypoeHefi BoAbI (ct'r. Sur. 16-l). ArIs coorBercrBylo-

rqHx 3Haqeuufi o6teMa 3aroJIHeHHfl (rpa$a 13)-

.[,anuue rpa$n 17 ucnoJlb3ylorcff Ails' - 
onpeAeJIeHI'Iff

Be.rrHqr{Hbr HcnapeHLIfl 3a cooTBeTcTnyrcu,nff IIpoMe]KyTOK

BpeMeHr.r.

C UeJIbIo onpeAeJIeHHq IIeo6xoALrMbIx pasMepoB noJle3-

sofi eurocrl{ BoAoxpaHI'IJII4qa V n AJtfl o6ecneqesns sa-

Aaxnofi oTAaqH Q.rp pacqeT HaqHHaeTcq c MoMeHTa' OT-

Beqapu le roKoHI l ynepHoAaMexeHI { [ IHaqanyno IoBcAb ' I '
T. e. c MoMeHTa, KorAa npl{ToqHblfi pacxoA craHoBl'trcfl

6onrrue rpe6yerraoro. Pacqet BeAercs nporuB xoAa Bpe-

MeHLI K HaqaJIbHOMy MOMeHTy Me)KeHH' KOrAa pacxol BO-

AoToKaHaqHHaeTnpeBb I I I I aTbcyMMapHb IHpacxoAoTAa t IH
r{ IIOTepb.

Hau6o.nruree 3HaqeHHe cyMMapuoro o6leua (rpa$a
\v 

13), nonyqeHHoe B pffiyJrbTaTe pacqet_a, orpeAeJlfler He-

o6'xbnnrtanA o6levr ionbxpann.rh;la V u coorBercrBylo-

qy loeMyoTMeTKyHopManbHoro I I oAnopHo Io Iop I , I 3oHTa

H IIo.IIe3HyIo eMKocrb Vn.

Kor,u,a ipe6yer"rax orAarla 3a rol. npu6nnxaerefi K Be-

nHqHHe roAoBoro cToKa 3a pacuerHufi ManosoAHuft roA,

Heo6xo.u,r.rrrlo npoBepHTb BOSMO)KHOCT6 3anoJlHeHHff BbIfB-

JTeHHOTO nOnesHoro o6teua vn B neplloA MHOTOBOAbfl

(nononoAla, naBoAKa) , ^IIfl qero [poH3BoAHTcfl aHaJIo-

rH.IHufi pacqeT, xOropufi HaqHHaeTCfl C TOrO x(e MoMeH-

Ta, T. e. c KOHIIa Me)KeHH H HaqaJIa [OJIOBoAbfi' H Be-

neTc f l f l oXo 'Ay |BpeMeHHAo , [ | cMe .HTa3o I I , oJ IH€HHf lnoJ l . e3 -
uoro o6reMa BoAoxpaHHJIHura Vn'

A.na cnyuflfl illocToguuofi orAaqu' pasHofi croKy 3a

pacuetuoft o6ecneqeuHocrll, ueo6xoAuvas noae3Hafl

KOCTb BOAOXPAHHJII,IUIA ONPCI,CJI'IETCfl H3 CJICAYIOUCTO

BEHCTBA:

roi.4
eM-
pa-

Vn : lZp." T"ex - ilZp.,.ex, (16-e)

rAe Vp., - roAoBoft o6teu orAaqu (ax.rrrovanutuft no-
ne3Hoe norpe6.neuue A noreprl), paauufi.
roAoBoMy croKy pacverHofi o6ecneqeHuo-
CTH;

wo.*"*-croK MexeHr{ pacueruofi  o6ecneqesHocTH;
1""* - AaHTeJIbHocTb pacveruofi Mex(eHH B AoJIfix

roAa.

Ec.rrn gal..arre BalffIloqaercfl B onpersrleHun 3aperynH-

ponaunofi  orAaqH nptl  npuHflTbIx sHar{eHHsx eMKocrH Bo-

AoxpaHI{nHIrIa, pactler 'BeAercfl Toxe no yxasa.Huoft ta6'

r lr , .rHofi  $oprrle. O6eoneqlrBaeMar rIp'H,u,assofi  eMKocrh

Vl ornaqa BoAoxpaHHJIItuIa o[peAeJsercfl noA6cpola

nyreM nocreneHHoro npu6.nuxennr. Anq cJlyqaff Muoro-

JIeTHero perynHpoBaHfiff pacqeT BeAeTcfl aHaJIOTI{qHo H3.IIO-

x(eHHoMy cnbco6y 3a Becb pacueruufi N{aJIoBoAHufi uepuoA

ltz, 261.
e) lpaQwecKue pacqe1bL peeAnuposaHufl croKa npu

noilot4u uHreeparbuom (cgnuapuatx) KpusbLx Aalor Bo3-

MOX{HOCTb 6trcrpo vt HaI,'IflAHO peuraTb noAoxosqficTBeH-

Hbre 3a.l[aqH.
I4urerpa.rrrsoft xpunofi Hasr,rBaercfi rpa$uuecxoe Bblpa-

)KeHHe 3aBLICHMOCTH, OnpeAeareuoft crIeAyrouI,HM ypaBHe-

HHEM:

t

rAe ts H t K- saqallsltfi 14 xouequuli IuoMeHTbl npoMe-

xyrKa BPeMeHH T;

Wr _ cr6x, nporexurafi or illoMeHra to 'u'o Mo-

M e H T a  t K .

Buquc.neuue KoopAI'IHar ulnerpanlnoft {pH-Boft croKa

yAo6nee npoBo,f,rrb IIo ta6ltratle caea-vrouefi Sopurt'

K

wr : I Qar,
L O

(16-10)

t6-3

Cvurtapsuft
cr6x l7- e ,tt3f lpotuexYtox BPerrte-

ura  AT B ceKyHlax

Crox sa

npoMexyroK
a ieN{eHx AT' 

L'W'n .t t3

U E
( ( q J

0 ) o )
. F  t s q )

= _ R

.J  EQL.

a-

to

tL

t 2

t

i ; 1

,J

LT t :

LT2:

t t -  t o

t z -  t t

Qt

Q:

LWr :Q tA? t

LW2:QzLTz

L'Wp:QnLTn

Wt:L \Vt

lV2:L,Vt*
'  * L W z

b-l

tp
L'f ;

_ l
"  h -7 Qn

,[,nn nocrpoeHnq l,IHTerpaJlbttoft xpneoft Aasuue ra6'ttll-

rIbI HaHocffT Ha KoopAHHarHoe noJle: Ha ocu a6cqllcc or-

KnaAbrBalor BpeMfl, a Ha ocu opAHHar - o6teu croKa'

Ilocrpoenue uurerpa.nlnoft xpnnofi unnlocrpupyercll

Qnr .  16-15.' 
Passoctr AByx opAI'IHar l(au A(6 HurerpaJlbuofi xpn-

"ofi 
ato*u LWo"o nupaxaer o6lert'r Bo.II,bI, nporexruufi aa

BpeMrI 6Tab, pannoe tt-to. Cpe.u,nufi  pacxoA 3a BpeMfl

LTab paBeH:

TaSttuqa
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a f  d f  a T  a I

@uz. 16-15.

a - rpa$ur Pacxo!.oB Bollbl B

ncp - 
L-W*

'< ab _ 
ATan

Me Qur. 16-15,6 cJIeAYer, qro

II o crupoeHue uHme?partbHort Kpusoti cmoKa

pere ;  6  _  H l rTerpanbHa, I  KpHBa ' I  cToKa;  6  _  j l yqeBo i r  r ' l acur ra6

( 1 6 - l  l )

pacxoAy.
Macurra6 14 noJllocHoe

cJleAyloqeft $opvy.ttlt :

T -

LLY2,.. . ,  LWn, f lporeKaloi l{ero_ 3a^yKa3allHblf i  npoMex(y-

rox AI :OK,  c  pacxoAaMrn Qr ,  Q2, . . . ,  Qz.  l lpxr t rb l€r  co-

eAHHqIoulpIe roqKy O c xoslaMu oTpe3KoB LWt, LWz,.: . .

iVn, npeAcraBflqlor B flyrleBoM wracurra6e pacxoAbl Qt,

Qr,..-. , 
'Qn. 

Ceryutue ulrr4 KacareJlbHble K uHrerpa.urnofi

Kpr.rBofi croKa, ilpoBeAeHHble napaJIJIeJIbHo I( IIpflMbIM ny-

ueuoao trracuna6a, coorBercrByror gTHIu x<e pacxoAaM Qr,

Qr,..., Qn. Orpesox (ayq) OK coorBercrByer HyneBoMy
LWoo bc
r :  - : t g a ,

LTab ac

T. 'e. cper,Hnfi pacxoa Qila paBeII ral{feHcy yrna HaK"IoHa

{rprrMofi ab K ocr,r a6cqucc. llpu yMeHbIIIeIIHH I{HTepBana

uia"a", h,To6 go 6ecxoseqHo rrla.rroft BeJIHqI'IHbI ToqKa b

coflbeTcq c roqxoir a H rrpsMag ab craser xacare.nlsofi

K HHTerpaJIbHoIl xpnnofi B To'IKe 4.

C.ireao'eareJIbHo:

d W
Q -  ^  :  t g a ,

a1

T. e. lI,JIfl Ka.>KIOTO MOMeHTa BpeMeHH pacxo.u BoAbI BbI-

pall(aercfi TaHfeHcoM yrJla HaILIIoHa K o'clt a6cqucc lr^aca'

TeJIbHofi K l{HTerpanbHofi KPHBoft.

llpn onpeAeJreHr.iu qHcJreHHoro sHaqeHr{rl pacxoAa BoAbI

B ainnufi 'MoMeHr rro r,rHrerpanb'oft KpHBofi Heo6xoALIMo

yrlecrb Macura6bl BpeMeHI{ mTlr o6beMoB ffiw, HCnO'IIb-

3oBaHHbIe npu nocrpoeHuu uuterpanruofi KpHBofi'

3saqenne pacxoAa BoAbI c yl{eroM Macura6oB ttt T fr

tn v onpeAeJrr.rrcfl no $opvtyle:

mw.

Q :  t g a  
_ ,

l lpaxruuecxu 3HaqeHHfl pacxoAoB BoAbI Ha HHTerpaab-

HbIX KpHBbIx onpeAeJlflroTcff rpasHqecKl{M rlyrenl npfi noMo-

ulr.r JlyqeBoro MacIIITaoa.

An" nocrpoeHut nyqeBoro Macllrra6a I{3 ToqKi'I O

(Q"i.  16-1b,o) npono4Hrcn roprueoHra"nlHslf i  orpe3oK

npnrraOfi OK, xOropiul B npHHffrolr{ t',tacuna6e Bpe\{eHII

.rnT cooTBeTCTByer onpeAeJIeHHoMy npoMe>KyThT Bpe\{eHI{

Af. O.rpeaox OK:l fBJrfleTcfi II,oJIIocHbIM pacclbflHgeM

nyqeBoro MacIIITaOa.
VIs roqKu K npoBoAl{Tcr BeprnKa"IbHafl npfiMafl KM'

Ha xoropofi B rrlhc'*a6e o6teMoe tL yq oTKJIA.[,bIBaIOTcs

tsBepx orPesKH, npeAcraBJIqloIuHe o6len'Iu croKa LW'''

m T  t n Q

rJ? m,gr - trtacurra6 o6leMoe cToKa Ha liHTerpaJlblrofi
' 

xpHnofi;

m T 
- rvracurra6 BpeMeHH Ha LIHTerpaJIbHofi KpI'IBOft;

nr 
e 

- uaciura6 pacxo4oB BoAbI Ha npauofi KM

(Qrr. 16-15,e).
ltrpuuep. Onpe,te.neHne nor'IlocHoro

,[,aHrrhIX SHarI'eHI4flX ffiw , t7l7 r ,nQ

ffiT : I cYrru : 86 400 ceK.

f f i  v / :2  uav '  u3 s  I  ca ' ,

f t tQ :5  nzfcerc  n  I  cn;

2 000 000
t : 

80 4oo-b 
: 4 '64 cu'

Ec.un ,uHTerpaJIbHyIo Kpt{Bylo B,? 
"uJursnnRn'tri 

nep?IoA

BpeM,eHH CTp,OI{rb B IIpflMOy'rOJ'IbHbIX KOOpAHHaTaX (Qnr.

t'6-16,41, fu, qro6u ue mGrycurb qeprex(a 6o'nuruoro

pagMepa no Bblcore, neo6xoAl'IMo uacnra6 AJIfl croKa BbI-

6upari oqeHb MeJIKHM, qro E gl{aql'ITeJlbaofi uepe sarpyA-

Hrr,er rpaS,uuecxnft pacuer I'I JIHIIIaeT efo TotlHocrfi.

Bo ris6bx(aHue sTof'o HHTerpaJIbHyIo KpI4ByIo o'6btquo

crposT B BI-I4,g pasuocruofi unrerpa.nlxofi xptnoft croKa,

ypaBHeHI4e rcoropofi HMeer cJIe.ryFoulnft BHA:

+' k

, ( ,
w;:  \  t0 -  Qu)dr,  (16-15)

1,,

rAe Qo-o6uqso cpeAHnfi pacxol 3a nepuoA T.

flpn nocrp,oeHHl{ rytleBofo ltacruta6a AJIfi paenomn'orl

uuT erpa.nnuofi  xpNeofi (Qur. 16-16,6) norl 'olKeHl{e .ryqa,

paccronu'ne / oflpereJqlorcfi H3

m v
(  1 6 - 1 4 )

paccrosHun I nPuza'

B l c n ;

(16-12)

(16-13)
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@uz. 16-16. I'lumezpaltbHafl. Kpusa'fl,_ cmoq&

s np n rto y ?o rtb H btx. u rco c oi ?o rtb Hbtx K o o p 0 uHame x

orBeqalouleno cpeAHeMy pacxony Qo, IIp'U'HHMaercs FOpI4-

3OHTaJIbHbIM, C.OBIIaAaIOUII{M C noJI,oxeHLIeM ilHHUII IIOJITo'C-

Horo paccrorHufi O'K' . Jlyutl, orBeqarcurHe qacxqAaM

uenruri Qo, 6ynyt 'pacIIoJIo)KeHbI HH)Ke JIIIHI{H O'K', JIy-

HH, OTBeqaplIUO 
-pacxoraau 

6o"llure Qo, 6ylyr Bblue JIH-

HL4vt O'K'.

PasHocrnatl lIHTefpaJIbHaff KpI{Bas crora flBJIflercfi LIH'

terpa"uruo'fi xpueoft, nocrpoeunofi B l{oooyfo"4u-riblX Mop-

luHarax, qro BHAHo us $u,r.  16-16, 6-

J[HHHq Qo, HaKJTOH XOrOpOfi COOTBeTCTByeT Cpe.r,HeMy

3HaqeHHFo pacxoAa sa paccMarpl isaeMtt i l  nepuoA (cru.

Qnr. 16-16,a), renepb 3aHsJIa ropnaoHrarbHoe noJIo)Ke-

HLre, a npelriurfl ocb a6cqracc (ocn npervrenlr)-HaxJIoHHoe
noJroxeHHe, ilpurreM yroJr ? MelKAy ropll3ouTanrnoit JIH-

nnefi cpeAHero pacxoAa Qo H sax.rrosuofi ocblo BpeMeHI'I

onpeAerflercq no Qopuyne:

4oo

900

/00

t_lI

€

\ a

\
\

Qs
0e

Qa

8rp
nq c

9rooLt6

Q a

t4 t' t6

@uz. 16-17. Onpeoe,'LeHue e-1'tKocn'tu. BodoxpaHtt/Luup

uHtne?pa.4bHOU Kp tlqou cttloKa

w, nrv
(  16-  16)t g  ? :

Tm,

+u2r

no

Hax.nonHne J-ruHr4fl Ha snr. 16-16,6 COOrBeTCrBylor

onpeAeneHHoMy o6.berty croKa, nporeKuleMy c Haqara pac-

cMarpuBaeMoro nepHoAa uPeueuu ?.

Cx'elra rpaSuuecxcro pacqera 'npeAcraBneHa Ha Sllr '

16-17, r.{e HaHeceHa pa3HocrHaq cyMMapnar KpI{Bas

6rrrosoro croKa abcde. flo .nyuenoruy uacurra6y onpel.e-

fifleTcfl HaIG'IOH Jlyqa, CoOTBeTCTnyIOrUraft BeJIHqI'IHe tpe6ye-

MOrO BO.lOnOJIbsOBaTeJIfi I{I{ 3aperyJII',IpOBaHHOrO pacxoAa.

llaparrelbHo yKa3aHiiolry Jryqy npoBoAl.rTcfi KaCaTeJIL,-

Haq B TOqKe a K cyMMapnofi xpunoft cToKa.

Bnoaso or Tor{KIl KacaHHr a 6Hrosofi p?cXorg MeHbIIre

rpe6yeuoio 3aperyJll{poBauHoro_ Qp2p i I;ts' - 
yBeJIIiqeHI{fi

6hrcnoro pacxola 
-no 

Q.up ueo6xo.lr.*la- cpa6orra none3.

Horo o6rerua BoAoxpaHnniufa. Sror o6teu oflpeAeJlliTcfi

orpe3l{oM Op.IHHaTbI bf M'exxy JIHHIIflilII4 3aperyJlHpoBaH-

rroro ru 6urbeo.ro cToKa B MoMeHT ls, KorAzl 6nr"'onofi pac-

xoA crauoBl,lTcs 6,oJlbure 3aperyJll{poBaHHofo.

C gToro MoMe,HTa npoucxoAl4T HanoflHenue BoAoxpaHI'I-

JII{qa, upo,loJlx(arcU{eecg .4o Tex nop, uo.i{a- JII4HIIE 3ape.

rVJrI{D,OBaHIIorO cTOKa He trepecelleT KpEB6fi 6ltlO'e'Opo CTo-

;;--ii l; i ,1. orpe:or opannaru'cd' uexay "nuuueft
3aperyJll{poBsHH'oro croKa H I'IltrerpaalHofi xpunofi croKa

np'eaciaeinnet o6teu H36blTocHoro croKa cBepx Qrap, Ko-

roprrft, ecJrr,r ero He.rrb3fi noJre3Ho I{CnOJIb3OBaTb, npeBpa-

[I,aercfl B xo.uocrofi c6poc. C MoMeHra t5 HaqHHaercfl

cpa6orra BoAoxPaHI{JHura.-'Otput* 
oplrEuar Me)Kly KacareJlbHofi af c 14 KpI'IBofi

6urosoro croKa rlpeAcraBJlslor B xaxrtufi MoMeHT cpa6o-

rasnuft o6tev soAoxpaHuJlurua A Vn'

llonyuenntte rpa$lluecrllt cnOCo6ou 3HaqeHI4s IIoile3-

Horo o6leN{a cJleAyer yBeJIHqHTb Ha o6lert norepb BoJ'bI

H3 Bo1oxp,a*Hnr4wa. Vqer norepb B AaHH'olI c"'Iyqae Epo-

i.3B,O,.4HTCfi UO Cp.elnefi BeJrr'rqHHe B9AH,O'FO 3epKaJIa Bo.[o-

xpaHI.{JIHx{a 3a nepl4o.( cpa6otnu.

A;rg onpe.reJleHHfl eMKccTH, Tleo6xo-u{Mol'i l 'Jrfl, noJlHoro

3,apefyJriipoBaHufi cToKa 3a I{HOnOJIeTHUft UepltoA, cJIeIyeT

npbeecrg K pasuo'ctuofi  unrerpa;I luofi  rpueofi  3a Mnoro-

.netngl'r nepHoI ABe fopLI3oHTaJIbHbIe KacaTeJIbHbl'e: Bepx-

Hroro - x Cauofi sbrcoxoft ToqKe xpnsoft A lI HrI4)KHIoIo -

x cavrofi HIlsxofll b.

Bepruranrttufi ,orpe3oK bc oflpeneJllet Jpe6yeMylo 
no-

Jre3HyIo eMl(ocrb Boloxpaul{Jrl{ut (Qu.. 16-18), I(orop'afi

t n = 0 K Q

tl7crnu qHIfl

cpc 6o rnxa

enaxocntu Vo

Ilu u un sa peeytu po I o utt 0a 0 c n 0 h't (Q, op)

flonnon cpo0Dnxa

n0ne3H0u
exxocnu (Y2)
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Quz. 16-18. OnpedeJteHue erttrcocmu, ueo6xoduaort
d tn no,,i.tto?o supe?y,LupolaHuiL crno Ka

o'6lt.Iil,o uolyr{aeTcfl OrIeHb 6O.nruor}. ftrosrouy TaKaff BbI-
coKat_ cTeneHb peryJtripoBaHHs, cToKa BecbMa peAKo Mo-
x<er 6rrrt Aocrr{rHyra.

Ans peueHufi o-6parnofi sa1aqn - orpeAeJreHus BeJrlr-
TIICHbI 3ap€ryJlI{po:BZHHollo paCxoAa tlpH saAaHHoM nOJl,e3-
HoM o6lenno BoIoxpaHr{ltrula Vn-vo>xuo BociloJlb3oBarb-
cfl cJle4yrour4M irocTpoeHHeM: rrap,a;lnunbHo K Aa,HHori HH-
lerpaJibHoft xpueofi croKa (Qurr. l6-19) crpor{rcs aHarro-
ftlqHafl r4HTerpaJrb'Hafl KpHBaH, orcrosrqas or Aaugoft Ha
orp$oK ab, orseuarculuft o6tevry Vn i KpHBaq 6urosoro
croKa - JrHHufl .I - cooraercrByer sarroJiHeHHoMy B,oAo-
xpaHuJrau{y, a napaJrJreJrb,Ho r sefi nocrpoeHH an nvuttsr 2-
opa6orauHofi euxocrn V t .

llpono4a o6uryro KacarerrbHyro ab'c x o6eilnn cyMMap-
[IblM KpHBbrM, Ofip,el1eJrflFoT JrHHrzro SapefyJrrip,oB,aHHo,fo
cro,Ka, tto HaKJroHy Koropofi, uo.nlsyflcb ryqeBbrM Mac[rra-
6ou, ycraHaBJrHBaror 3HaqeHHe saperyJrr{poBaHHo,ro pac-
xoAa 6pyrro, Hg Koropono c[enyeT Bhrqecrb rrorepH Arfl
iloryrieHuq Qrup ll2, 22, 261.

e) Pacraerat'oodoxpauurtuu,a amodou tnaretura,Tuuecrcort
cra,TucruKu npHMeHffrcTcff r,TaBHbrM o6pasou npn Muofo-
JIerHeM peryJrupoB ar:ar4 croKa. llo"'resuyro elrKocrb raKr.rx
BOAOXpaHHJiHilI yCJTOBHO MO)KriO pa3Agirr{Tb Ha ABe COCTaB-
ngrculue: 1) MHoroJrerHroro V*o, ucuoJrbgyeMyro AJrfl Bbr-
paBHHBaHr.rs xo.rue6anrafi roAoBbrx croKoB, 14 2\ roAuqnyro

llonfiroru ofoeu foiloxponulu,

4a-90unt uJ

r
Nemtl0r

e0 . {b t

*tfcer

4tue. 16-19. Onpedetteuue sape?yrtupolaHHbtr
pacxodos npu sa)auHo-t[ noln$oJw o66e.Me

- Bodoxpoualwula

V unt i43

463

Pua
48r

0fr
0,4 q7 48 C,

@uz. 16-20. I-papurc dtz pacuema rw.Hl?otemHe?o
p e?yrtupo9aHuu rtpu p:Q,/$

(ceeorinyrc) 7..., seo6.xoAnlryro AJrs BbrpatsHr.rBaHr{fl BHy-
rpr{roAoBbrx (cesounux) xo"re6aHlrfi crora.

Mero.qauu MareMarnqecrcoil crarncTrzKn o6uq,Ho CInpeAe-
nrrlor MHoroJrerHlorc cocraBnflrorqyrc eMKocrH V"*, sHa-
qeur{e xorcpofi xapaKrepr.r3yercfl roo$QrauueHror,r MHo-
rorerirefi eMKocrr.r:

^ I/r,,,
F r u u : ; t ' ,  ( 1 6 _ l T

l4l 0

14 Be.[ucHHy 3aperyJrupoBaHHoro foAoBoro croKa V p,
T. e. rapauTr{poBaHgofi orAaqu 3a ro.q, xapaKTepr{eyeuyb
x , o e  Q  Q  u q  H  e H  T o  M  e  a  p  e  r y  n H  p , o , B  a  H 1 4  s :

wo
'wo '

r,,.e vo - cpelHeunoronersuii roAosoft cToK.

PacseiH peryJrup.oBaHuff cToKa MeToAoM MareMarr{r{e-
crofi crarr4crtKr rrrpoa3Bo{flTCfl ,cyN{Mr.IpoBaHHeM KpI{Bbrx
o6ecneqeuHocru f,oloBbrx croKoB ll ganorneHl.lfi MHofoJrer-
H,efi ellxocru BoAoxpaHr{Jrurrla. Pac.rerlr oTH .4ocr?TorrHrG
cJrox(Hbr, 14 B np,aKTr4Ke iipoeKTHpoBaHl4s AJrs onpe,4,eJreHHfl
BHaqeHafi usononerrneli eMKocrtr V nyH,clroiib3yrorafi rpa-

Qnxu, cocraBJleuubre HHII{. fl. O. flneurxosrrrr4 [29]; oHH
rrpelcraBJreHbr Ha @ur. 16-20 +-16-25 H Aaror cBfi,3b
Mex(,qy gHaq€HHflMIr r<oaQQrarlneHroe p,r",  s, Cv n o6ec-

neq,erlHocrbro p: Prn: l(o, Cv, p). fpaSuru JHx{. l laeur-

KoBa nocrpoeHbr AJrt pa3Jrr.rqHbrx suaqeHufi: saperynnpo-

qJ

q6

q4

02

0,30,2 q60.5

(16-18)

0,9

0,7

0,5

0,1

0i j n 5 q6

@uz. 16-21. I-pafiurc dan poc,tema .uHozo-
rtemHe?o pe?yJlupo*oHufl nptt p-Q,$Q

0,40,30,2 0,7 0,8 cr
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0,9

0,5

qt

ofr
0,2 0*3 0,4' 45 q6 q7 0,,8 c,

@uz. 16-22. fpafiurc dnn pacttema ilHozo-

hemHe?o pe\lJlttpogaHufl ttpu p:U'db

BaHHo,ro croKa (ao a :0,90), trlH'orofielHefi eMK'ocrl 'I  ̂ 9*t,

KosQSuqueHTa u3MeHrII'IBocru roAoBoro croKa (ao C v:

:0,8) pr o6ecneqesuocrrr (p:0,75, 0,80; 0,85; 0,90; 0,95;

0,97). Ans npoMexyroqHblx guaqesnfi o6ecneqesHocru
perueHl{e HaxoAI4Tcf nyreM HHTepIO/IfiUHI'I.^ 

3Ha,ieHue ros$,$nqr.renra a'cl4MMerpl'I,H Cs npn nocrpo-

eHHr{ yKa3aH'HbIx rpa$nxoB [pHHHMaJIocb paBHbl]t yABo'eH-

H'o,My xoeS$u4iaeury I'I3MeHqIlBocrI4 ro-roBoro cro'Ka:

C s : 2 C v

Aas .uasgblx ruApoJI,offitIocKIIX ycnoenft (lVo, Cy), za'

AaBaflcb .[ByMfl Lrs rpex (o, 
'P*r, 

p) xapaKrepl{cruK

MHOFOJI€THOTO pe'ryJIlIpOBa:H]/rfl, TpeTbIO MO)I(HO OiIIpeAe.TIHTb

n,o yKa3aH'HbtM rpaQltxau.

Plcqer lisoro"rtetHeft coctasrslouleft uo'Jle3Hoft eMl(ocrll

Vn no npaQi.rxann uHlK. flreuKoea flpo'n3BoAl4T'cfi B cJIe-

AyrouleM nopflAKe:
I ) ycranaBiIliBaIoT I\{H,o'foJIerH}Ie xapaKTe,pucrHKH croKa

Vls n Cy;

2) onpeAeJlrlor, rHCxoAfi lls lpe6onanrafi eoAorloJlb3oBa-

te.nefi, eHarreHue 3aperyJllaposaHHofi orAaql{ V p , co'orBer-

creyrcu1uft sroft otAaue roeQQuqueHT c I't sHarIeHI{e p'ac-

.rerHofi o6ecne,IeHHocrn p;

3) 'nrr6r.rparot no 3aaaHHoMy 3HaqeEHrc o6ecneqeHH'ocra

p coorBercteyroulufi rpaQur, no KoropoMy npI,I AaHHoM

0,7

qJ

0,4

0.2

t .2

oT,
0,60,50,4O,Jn i l

u.4 0,7 0.8 c  v

Quz. 16-23. I-pa$urc dttn pacaema -^rHo?o-

temHezo pezyiuoolaHun nPu P-Q,!Q

H

v fy"W
7

4: 7
./- . / - -

' /- ' '/- .z '/ '--fi

1 .h
N.7

7;d
It,/

v .$t ^t

*/ u/ /

I I
I /

/

rtI / / /
I

/
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/ /
/

/
t / /

I

/ /

/ / r

/, 7 (xw
/ W

t7
I
4

././, ffi

f,,

g c e s : o ( ? " . * - M ) ,

^ V"",
fA€ flces: 

7.-ori{olxenll€ 
ce3'oHi{ofi euxocru

C v afipQtr€JlflIor 9no" , seo6xo-lultoe n'Jlfl o6ecneqeHuq

Tpe6yevIof t  or . [aqu a;
' 4 ) - n o n o j I y I { e H ' H o M y s H a q e H l t r c p n n ' n ' o A c q H T b l " u . " 1 4 t H o -

foJrerirrolo cocraBJlfiIoil{YCI rIOileSHOft eMI(O'CTH UO QOptrlyne

2,0

0,9

1,0

0,2

0,1 0.2 0,3 0,4 0,5 q6 q7 48 cv

@uz. I6-21. fPafiurc dtn Pactlema
.L[HO?OLenlHe?o pe4) nupoBaHIrfr

nPu P:0,95

(16 -17) :
Vvu: 9 Wr.

f o r i 1 4 t I H y I o  ( c e s o u n y r o )  c o c r a B J I f l  I o u l y r c

e M K O C T , H B ' O L O X p a H H J I t l l u a M E I o ' f o ' J I e r H e n o p e f y -
rIHpoBaHLIs c Ao-cTalqqsofi roquoqlblo- MoN(Ho onpeAeJlurb

nJ^Qop*yne C. H. Kpuqroro u M. (D. lI'euxe"ns:
( 1 6 - l e )

K CpeAHe-

MHOfOJI,erHeMy croKy;

T".x- AJIHTeJIbHOCTb MelKeHH B AO'IfiX lOAa;

tw

M: 4L- orgorrr,egr{e cpeAHero sa MHotoJIerHe cTo'

Wo
Ka MelIrcHH K Cpe!.HeM'HOrOJIerTIeMy r'o-

AoBOMy CTOKy.

1,8

f,6

1,4

t,2

0,6

04

flpuuep pacqera eMKocrI{ BoAoxpaHI{JIHula MeroAoM Ma-

TeMaruqecxofi ctarncrnKl'I.
'  1 .  Qo : 150 n3 icerc; W6 : 4 ,725 rc*t3 lzod;

C  V : 0 , 3 0 ;  C s  :  2 C  v  '

2 . Q p : l 2 0 u B i c e r c ; W p : : ' 3 , 7 8 0 r c n r \ ' z o d l p : 9 5 % '
3 ,780

d . : - : 0 , 8 .
4 . 7 2 5

) -24)  3  :  0 ,35 .
| ,65 rc-u3.
, 0  , 7 5 .
4 0 ) :  0 , 2 8 .
1,32 rc.,tt3.
2,97 x,vi .

' r  V^ -3aperynupoBaHHaq or,naqa BKJltoqaer
v

norepH (oraasa 6PYrro) '
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@uz. 16-25. !-pafiurc dttn pacvema
JttHo?olremHe?o pe?ynupoBaHufl npu

D:0,97

d) SQQercTuBHocrb a6e,4utteHun erlKocru eodoxpauunu-
qa Eo Mepe noBbr[IeHHfi 3aperyJII,i'p,o8zHHQ,cTII CTO'Ka
yMeHbuaercg.

Cootgoruegne Mexqy €M;Kocrblo BoxoxpaHnJllailra v 3a'
peryJriapoBarrHbrM pacxor'oM,npe-lcraBJlef io'Ha Sur. l6-26,

as 
-xoropotl 

eulHo, rITo np,Hpocr 3aperyJl.t{po'B3HTlo,crl4 Aa

npa BbrcoKux 3uaqeHnrx a tpe6yer pe3Koro yBenHqeHus no'

negHoli er{Kocra so4oxpauuJIHria. floarovry qacro 6o"nee

uerec,oo6pagubrM fiBJlfi,er,cfl HeKoropoe orpaHHrIeHHe orra'
qH, HexeJrH yBeJrHseHHe eMKocrH Bo.4OXpaHI,IJIHUa.

Oco6eHuo cyulecrBeHHoe 3HaqeHLIe npxo6peraer 3To

ncJiolKeHH,e AJrg BoAoxpa'HHilnw, pacnonox{eHHblx B SacyIII'

JrHBbrx pafiouax Ha MaJroBoAHbIX paBHHHHbIx peKax, fAe

c iloBbruleHlreM eMKocrH cyuIecrBeHHO Bo3pacraernJloulaAb
BOAHOTO 3epKaJra H COOTBeTCTBeHHO yBenHqLIBaIOTCS
noTepH.

fny

@uz. 16-26. Saaucuuocmo
cmbto eodoxPauuiuula

30 g ax. lzs

/,6

t ,4

1,2

t,0

0,8

q0

0,4

vn

newdy e.,rdKo-
u omooqeu

.(L*aoqs f lenno

,/ 0 sotgw,,tu|orx paiorur

TJIABA AECTHAAUATA,I. BONOXPAH HJTH U

2) ir ,a3Haqaercf l

CTiBl,lrHr C peXIINION{

OKA}KCTCfl HAHCCCH'II

3 )  Ha3naqeHHaf i

Baercf Lo rex llo

BOAOXpaHHJII{Ule JIO arcf
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BcJelcte,tle sroro hpnpocr orAaqn 'Herro ((rur. l6-26)

. lcxpa,H[IJrHiIIe e -la'ugutfi MoMeHT;

OTAaqa BO.4OXIpzHrH';IHula

roft 4ucneruepcxoft 30HbI,

f l .  TOqKa;

Aaqa
IIo.Ka

,BoAoXpaHHu-IHIUa noAAePx(H'

Qarruuecxtle YpoBHIl BoAbI B

Ha AlicnerqepcKoM rPaQure B

B COOTBCT-

a xotopoft

npe.n'eJlax .uansoft bI :
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Iunun eotornulolanfloa onio,tu

Bersl cpa6otxll rrwrrwvr rapaHTuposaliHoft - 
orAaqu c

ueJlblo ilpelo:IBpauleHl{g,4,orIo.rIHIiTg;IbHbIx nep'e6oeB AoJIx-

Ha 6nft paccrIHTaHa Ha Hal' l6oilee uo3AHee Ha'qaJIo no-

JroBo.lbfl.

Jluvus !I?KCllM?.,'1bHofi 'or-{,aq}i (nporueoc6poco'ear)

crpoHTcq cireAyloluHM o6pa3oM. A.nq o'6teua MHofoBoA-

HOrO IIOJIOBO.{bfl, AOCTaTOqHO|O AJIfl 3aIIOJIHeHI{fl BOAOXpa_-

Hr.{Jriua ilpr4 pa6ore ycraHoBKr{ c noJrHoft IIpOnyoKHOfi

cnoco6Hocrbro Bcex ryp6HH npH pa3rHqHOM pacn,peAeJle-

HtiH cT,o,Ka B TeqeHI{e noJIoBCAbf onpeAeJlfloTcfl Op.[HHaTbI

KpHBbrx HaIIoJIHeHI4fl ,BOIAoxpaHLIJII{lI{4,. Hnxnss org6alo-

uf u" rfo.nyueuultx TaKHM o6pasona KpI'IrBbIX HaIIoJIHeHHii

fl,BJfieTCq BeTBbIO Han,oJIHeHI{fl JII{HHII i lp11 MaKCIINIaJIbHoii

or.Laqeu.

I

@u.2. 16-27. !,ucnemuep acurt' zpa$w

a - ronnrrHoro pery,repoBaHns croKa penri; 6 - rHoronerHero p:.yn1q-o.T1tl ,'ror' 
Dexx: I-soHa oa6orH c M'Kcrr!"bH6l\t pacxorov qepe3

rH,rpoyser;2 - 3oHa paoorH c Maxcuua'rbHofi' 6ruqe*: .r ' c orra'{eri. paDsoiL 1n ,\;qp 
-'i-c "t'"""n-' f1lll1. -t:3 

Nrapi,S-c raparrt'{poBaH-

non ouaqet A;ap; 6j- c noEltxeasoli or'raqen ,\'cBn){i: 0'9'\'rrp;/--c no rxeHHoii orlaqei:Ncsuaio'8 Nrap

4) r43MeHeHHe orr laqu BoroxpaHI'IJIHUIa npfi  nepexore

ypoBHefi Lt3 oAHofi soHbl B Ap_yryrc ocyilIecrBirflercr c yqe-

i6r'r rpe6oBanl{fi 'rlorpe6zretefi (enepnocucreMbl)' .
OcHo'e,HntN,{H gJIeMeHTaMIl -ru'c'nerqep'cKofo rpa+liKa flB-

JtfiIOTlCfi J]V1HH,H, pra3fpaHHriI4Baloque MelK;ly c060fi pexillr{-

HbIC 3OHbI.

npo[ycKHofi cnoco6HocrH ycraHOBKH.

MexaY JIHHHflMI4 abc vt ak, def g lr /g voryr 6ltro up'o-

rBeAe,HbI .rIH,H,r.rH, o,npeAeJIflolllue ilocToII'eHHbIfi IlepexoL oT

IIOJIHCHHS AJIfl NEPiHOAA NOJIOBOAbfl.

Beren HanoflHeiHf H cpa6.TKI{ JII{Hi{H rapaHTLipoB'aHHolt

oTAaqr{ cTpoflTcf KaK Be,pxHr{e ofH6alolqHe cTo,q'Hfiq ropH-

s o H T o , B B B o A o x p a H | I i J I H [ I . e n p u p a c q e T e H a I I o J I H e H I I g M c p a -

6orru Bo.roxpaill'JII{ua croKaMI{ IIoJloBo'1.bfl Ll Mex<'eH}I'

3rn cr,oxl noJI>I(HbI 6sirs [pHBeAeHbI K 3Haqe'HI'Ifl\4' coor-

BeTCTrtsyrcilIHM {p'acrleTHofi o6ecn'eqeuHo'cTH rIpU pa3IHrIHblx

$,flpH?HTaX pacnpeneJleHI4fl CT'OKa B TeqeHI{e yKa3aHHbl\

ce30HoB.

llocrpoeuHe JTHHHfi Cpa6oTKr.r H HaIIoJIHeHHq BO.qOXpaHI{-

JrHUIa, OrrBeCaroullix oilaqe rapaHTHp'oBaHHOlfO pacxoAa

BO,qbI 
-  

Q.uo,  HarIUHaeTcf l  'cOoTB'eTcTBeHHO C MOMeHTOB KCH-

ua cpa6orxu I {  Hai lof lHeHl lq.
pabnpe'eJre,HHe cToKa B TeqeHLre n'JIoBo..bfl 11 \Iex{eHIl

TIpHHHTM&eTCfl rr,O .laHHbrM Ha6rnAeHHfi sa ilpoll l i lble to-

AbI; OIIpeAeJIfIoUlIlMH sBJIf lorcfl pacnpeAeJIeHIrf croKa'

IIplI Kol'opblX 11o.r-I]qaercfl HaI'IBbICIlee pacilOn'o)KeHHe BeT-

Beft Ha,n,o,'IHeHI{fl ; cpa6orKH Jrtrtl l4l4 rapaHTupoBaHHoi;l or-

A I IH.

,[,as lt 'ocrpoeHuq JII'IHHfI TIoHHX{eHHofi orAarIH onpeAe-

J,IfiIOTCfl |OPH3OHTbI BOAOX.PAH]'IJIHUIA HA PA3flHTI'HbIE 
KAJIEH-

.lapHbr,e l.arbl, Heo6xo.trH'Mble .{JIfi noraePSgHuq. IO KOHUa

]{eii ier{i 't IIoHI'1iK'eHHoi'l orraqr'l (0,9; 0,8; 0,7Qtap) npz upll-



TOKe K BOAOXpalrrrJi lruy, pal lH0M cToxy MexeHII pacqer-

i lort o6ecreqeHHocrr{.
Pacqer noprraoHToe flHHni;r nonux(eHHofi orAaqII B,e.u.erctl

nprl pa3JrHqH'o,M pac[peAeJr'eHHH cToKa B IIe,p'Hon M,B)I(eHil
nporHB TeqeHJ.Ig Bp,eMeHH or ono'p,ox{'HeHHoto ec/aoxpauu-
Jlrrura B KoHrre Me)KeHH. Bepxuue oru6arcutr.Ie ropn3oHToB
BepxHero 6reQa npHHuMarorcrr B KaqecrBe rpaHr{u 3oHbI
orpaunuexuor' i  (nonrlxennofi) orAaqu.

Pacqerur peryJrupona,Hufl c npHM€,HeHH,eM Aucnerrr€pcKHx
rpaQnxou MoryT tsblfiorHflTbcq ta6ruquu\{ clloco,6oM ulrll
rpaQuuecr<H Ha HHTerpaJrbHbrx Kpl.IBbIX. B 3aBI'IcHMocrll
or HafroJr]re'HHfl (ropusoHra BepxHero 6ueQa), KaK yKa-

sbrBaJrocb Bbnue, B Ha,{arnHnrr? MoM,eHT pacqerHoro rlpo-
Mex{yrKa BpeMeHH no rHc'f lerqepcl{oMy rpaQuxy onpene-
flflercfl pacxoA (uoulHocrr) ycraHoBKH, c KoropbrM oHa

.qoJIxHa pa6orarr Ao KoHIra AaHHoro oTpe3Ka BpeMeHH.

.I[,anlure noAcrraTbrBaercr HanoJIHeHHe BoAoxpaHLIJILIIua K
KOHIIy paCC\{aTpHBaeMOrO OTpe3Ka BpeMeHLI, SB.IIflIOUIeTOCfl
uaqa.nnsrrM MoMeHToM AJrs cJreAyuilero pacqerHoro npo-

Mex(yTKa.
C,re4yer yKa3arb, qro eQQexr pa6oru Bo.r.o-\paHHJIHIrr,

p'efvJrHpoBaHrie ,cTOKa B Koropbrx npou3Bo{HTcfl rro 'oflpe-

IeJr,eHHOMy Illcnerqelp,cr(oMy rpaQury, Moxer 6nrt ilo-
Bbr[reH nyTeM IIpHMeHeHT{fl AoIIOJTHI{Teirb'Hbrx rrpaBLrJr, yq}'l-

TIIBaIoilIrHX nporHogbl croxa. 3QQexr or nprplrvsHeHug npo-
rHo3oB croKa 3aKJlloqaereq, rilaBHrtu o6paaoM, B vrBe,ri,tqe-
HLIu Hc[oJIb3oBatr4fl. as6nrrKos cr€Ka cBepx Qrop ll2, 22).

5. Peny.nnpoBaHue noJloBoAuit u naBoAKoB

Ue.ntn peryJruporBanvrfl. [IOJI,oBoAHfi a naeoqKoB flB,{flercfl
cirux{eHr,re (<<cpeaxa> ),m arouuailbHblx p acxot4oB,,rltp,o,11ro*u-
elrbrx s H,HxHHfi 6leS, qr,o xrro3BoJrseT:

a) nrpeAorBparHTb (unw y'ueHtururir) HaBofHer{Hq Ha

)'r{aCTKe peKH, TpaCIIIOJIO'X{OHHOM HI4X{C,BOfOXIp&HI4JIUI,JJ.a;
'6) con<parrarl pa3Mepbl Bo-{,olllponycl{Hblx co'opyxeHrafl

ru-lpoyaJra (no4ocnnn, so4oc6pocu).
Pacqerauu peryJrupoBatus. nononoAuft (naro4xor) vto-

ryr 6urn pe[reHbr ABe saAaqr{:
a) oiupe4e.neHHe'Heo6xotqpt,tvt,ofi eM,Kocri{ Bo.loxpaHHJII4UIa

.I.lrr o6ectterl€Hrufl HI{xe nlr4p,oy3Jra ornpeAgTrerrHoto MaKcH-
\raJTbHo['o IIo{IIycr{a, H,e rnpeBblllla}o,ilIeno 3a.IaHHyIo Be.rlu-

t'8il 
f.1"*tA1-HI4e Ber'I,HTIHH'I pacx'o*,a, .r,o xoropofi M,oxer

6urn cHH)I(eH MaKcI,{MaJllnttfi pacxo-1 noJroBo,Abfl (na-

noexa) npu 3aAa'HHoM o6re,ue Bqro'xpaHI{JI'Hilra.

Beauquisa pacxoAa B HuxHeM 6teQe, Koropas He AoalK-
Ha 6ttrr nrpeBbl'ueHa, yoraHa'BJI'H,BaeTcfi Ha ocHorBe cne-

IIr,raJIbHbIX rlcjcJl'eAoBa,Hnfi n,poxoxnAeHl{fl iflaBo'J.KoB Ha yqa-

cTKax peKH HHDI{e BOAOXpaHI{JIlIqa, BbI3BaBlI]I'{X 'HaBOA-

HCHI{fl.

B paicqerax perlJlrlirpoBaHl{q fiIoJloBof,bt (naeo,uxa) MaK-

cHr\lzJrbH,O,ir4y C,6pacbrBaeMoMy B,HI4X(,HHfi 6UeS 3aiperyJI[Ipo-

BaHHOMy paCXOAy II'pI4rIIH'CblBaeTCfl tsOpOfiTHorCTb llp'etsblll]e-

HUq,U,CXO.{,H,OIO 1p,&rCtI€TrHO'f,O rqpo'npaQ? fl ',o.r-IoBoAL'f (na-

aorra)
PacqerHaq BepoqrHo,crb 'npeBbIIxeHHfi  t IoJIoBoi [HbIX (na-

BOAKOBbTX) rU4pOrpasOe flpllHll i l{aercfi, KaK IIpaBI'IJIO, B 3a-

B}ICIIIM.OCTI4 OT KJIACOO'B KANI'ITA.IIbHOCTH TI4APOTCXHI{II€CKIIX

coopyxeHufi (cm. r.n. 13 n CrpoursrlbHble Hopllbl H rlpa-

Bl r ra  t3 l l ) .
Bepomuocm npeBbI[IeHHq noflo,Bo.]HbIX (naeoltrosux)

rugporpa$on il{o}Ker onpe.4eJ''If lTbcfi BepofiTH'ocrblo MaKcH-

MaJIbHofo paCxgla Q.u* I4JIll Oi$lerta CTOKa IIO.IIOBO,I,bfi

(na'eoqKa) l7non.

Axg BoAoxpaHHJIiHItl o'TH,ocIITenbHo He6orruuofi evrocrlt

u alt6orree H,eBbIfo;lHble ycJIoBi'If l f,, ' If l cpe3KH naBoL1oqHblx

r,IIAB.4 UECTHA,II,UATAJ!. BO OXP,\IlkI-711IllA

pacxo
Bepo
xpaH
f lo, f l

poro
LI ac

467

.oB onpe,l€., ' I f lorcr o6uquo ru4porpaQou, pacqerHat{

HOCTb KOTOpOTO yCTaHOBJIeHa nO Q,ru*; .{JIfl BOAO-

HtrI orHocHTeJrbHo 6o;ltursx pacrlerHblM, KaK npaBn-

sercrl rr-raporpaS, BepoflTHocrb npeBbIuIeHIIfl Koro-

DHHsra no o6reuy crot(a W non.
B KaqecT'Be,Da,cqeTHblx nDHfi,HMaroT,Cfl ru.lporpa{ru,

pux o6e xapaKTepI,IcrHl(II Q max tl W.ron oTBeqaIoT

uoif nepoflTHocrr{ npeBbIIueHHr.
HEle rHJ.poFpaq)bl, nrp,I4 HaJII,Iq]H,H ["[l'lTeJ'IbHbIX rHf.-

qecKlax f,aHHbIX. cfllorrcq IIo MoIeJIq\4 Ha6nrcneu-

B

pa
P

.p0M

HbIX

opAHH
Wron
Wnon

Ssr H
TOpbI

Cpe3rK

_IeHi'Ild

ruoA
P

n,p,I{rM

.4,r
TOKA

q H I,I.

y,Ka3a,
peq

llpnr
HbIX

VBEJI

Ha6nrcAeunoro ru,u,porpaQa - MoAeJIH.
B aqeCT'Be MOAeJItIa AO"TIX{HbI n,pI,IHI'lMaTbCfi II{ApOfpa-

coKHX nonoeoAHli (nano.uxon) nyreu yM-HoxeHI'tq
' rl44pol"paSa uole;r,H rla coorHollIeHHe_Q-r* u;rit

I,CTIeTHOTO [OJI,OBO.q,bfl - K SHaqeHHiO Q*o* HJI]

6,rrcAeugurx nonosoAuf i  (naeoAxoe),  oqepraHue Ko-

(Qopua) .q,a'er nau6oJlee +IeBbI'xoAHbIe ycJIoBHr rJIfi

MaKCHMaJTbHbIX paCXOrnOB. flrpr{ OTCITCTBHH Ha6.nrc-

pacrreTHbre il{Apo,fpasu crpof;TCf fro Teoper}iqecKi{M

K B O paHr4JIHIUy 3a nepHOA nOJIOBO.{bfl ld.ilrr IIaBOAKa.

floe y, ecJII4 fl{,1pro[',pao flocTp,o,eH no fHr.{povroTtPi{rlecKHv

, [ A H H M, orHeceHHbrM K crBopy nJrorHHbI (rrraporpaQ

CTOKA , Heo6xoJ,HM,o ero, .4Jrfl ,pa,cqeroB peryiiupoBaHrfl,

fi T]{Tb B r.UU'pOrrpaQ flpr.rToKa.

orBbrx ycJ-Iots;I{fix Ha lroA'lreMe rloJ-roBo.I.bq (naeoaxa)
D e BoAbI 3?rIIoJIHfltOT UOfirUy rpeKH, B CBfl3li c qe\4

n'po o.fHT TpaHcQorpiMaIIlI'Ifi na"BoAo''rHofi BOJIHbI npl{ ee

npo4 >xeHir,rl. 3To fl,BrteHl{e ,ocor6enHo qeTlKo ua6arc4aetca

acrxax peK c nta.noft r6o,xo,eoril IIpI{ToHHo,crbIo (sa-

M [0, l2'l
erHuft ' i l4.lpolpaQ aonxes xarpaKTep'H3oBarb npuroK

, B,o.ura Hi-Ix{e ycrbfl Kar,Irr).

n,peBpaureHrlfl f,I{IporpaQa croKa B rHArpofpaQ npu-

o6roAu- r to  Bb I i I o , J IH ,HTb  pacqer  p  e r ' p  aHc  Qop 'M a -

[e.nrro gToro pacrlera flBJlfiercr HcKfiloqeHlre

O||O rpef\IJlHp,yrcUlerfo B'6bITOrBbIX y'CJIOTBI4flX B.rilHfiHHfl

norluri B ,IrpeAeJlax Eorox:paHl{Jlfiua na rnrponpaQ

bfl. l4rrrl naBoAKa.

HA"TII, IqHI{ BbIluC PACCMATPHBACMOIO BOAOXPAHHJII{UIA

.{ x :Bo:I,oXp3Hr4Jr'L4tiJ, rNApOnpaQ iIpI4TOKa CTpO'HI]Cfl C

vq pery,'IupyrcilIero B[Ir4flHufr. 9THX BOAOXpaHITJIHIq.

ToM ueo6xoAralr,to yqecrb, qro B npeAeJlax noAnop-

be$oe cKopocrb pacnpocrpaHeHHfi ilaBoAoqHoft sorHlt
II;HBACTCfl NO OPABHCHT{IO C HEIIOANEPTbI'M}i YIA'CTI{A-

M14 XOTfi CpeAHflfi ciliorpoCTb Terle'Hrl1fi BO.lLbI B BOAOXpa-

HI,IJIII x MeHbrrre, qeM B peKe s 6HroeHx ycJIoBHsx.

CBfl3AHO C TCM, qTO B IIOAIIO'PHbIX YCJIOBI'IflX <EPCMfi

HI{ff)> pacXoIOiB EOIbI ',CTa}IOTBI-I'T'Cfi MeHbIIre, rIeM fipu

A V
orcyrcrBl{I{ nornopa. l lo,l <<BpeMeHeM Ao6eranuqn-h= 

Ae

nofr,pa3yrl,leBaeTcf B,p'eMf , u,eo'6xoi.uluo,e .lJIf iH'3lleHeHHfl' 3a'

nTOJIHeHI{fl p,yC-]a UJILI AOJIH'HbI peKlI Ha IaH'HOM yqaCTKe

ga o,6r* 
'[,V:Vz-Vt 

fl,pta oo'orBercrByloilreM pocre paa-

xoAoB Ha a Q:Qr_Qr t12j .
floc;re -v'cralicBJIeHHr'pacqerl{oro rl{ ' lpoinpaSa trpoII38o-

.[.I4TCq eOAOxoSqficleeuUlIft p,acr{eT,pefyJIJ{porBaHHf 'IIoJo-

BOAbfl (Ua,eO,lXa) ra6.xgqHbrM r{Jrr,r rpasuuecrutM arrocofoM.

.{.n,nre;raUOCrl pa,CrIeTHOro nrpgr 4e)I{yTI{a tspeMeHI4 _IlpI{H14-
Maercfl o6ttqHo- B pacqere pa'BHorfi 1-2 cyrr<av. flpiE ue'

6onuur nx BorAo \.D s HI4rTIt ilIax'I4 Kp arKorB'p eM€H'HbIX rl aBonKax

pacqeTHblfi nportexyToK Bpelf eHH yMeHb[IaeTCfi Ao HecKOr'Ib-

rirx qaco,e; uao6o,p'or, B cryqae ,6onuuux Bof,oxpaHH.'IHUr

.4JIHTeiIbHOCTb pacqeTHoro npol\{e){yTIia Brp'eMeH14 iMOX(eT

B,ospacrr{ lo 5 ti ,6,o'nee ,cYTroK.

Alq rI,IApoy3.;IcB c EbI'coKI'lMH HarIopaMH il'pu pacqerax

rpancQopMaqtll, lro,.IlorBoAbfl (nanourxo,a) uo'>xHo tIoJIb3o-

Barbcrr  xDheot ' i  cTar l lqeci( I {x o6levo'e;  n,Ff l  ' r216rp?X, He-
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3uaqfiTerbrro npeBbtritapruux /rrtana3oH noJre6aHllrl yponHefi
BoAbr s 6nttonbrx ycJroBnflx (nanpnuep, B EoJr')KoKHX EorAo-
xp?H,HJrHillaX), qeJecoo6p,asHo I{cIIo,rrb3,OBaTb Inp,HrBbI€ ny-
HaMH'rI.ecKnx o6rervl'os H pacr{er rpaucQop,Mawr.r4 

/TJpo,H3Be-
CTH C yqeTOM HeyCTaHOBJ{BUle'r0,Cfl rnBH)I(eHHfi BO,'IHbl nO-

flotsoAbfi no 6seSy BonoxpaH,HJrr{ua.

Paccerar,ru rpauc0opMarluu noroeo.[Hfi (nanoAxon) yc-

TarraBJrr.rBaeTcg 3aBHCfi,MoCTb Mex(Ay pa3MepaMr.r BoAonpo-
nycrKnblx,coopyx(eHuft, pacxo,4aM,H, tlp,gfly,cKaeMbrMH rB H:H)*<-
Hufi 6neQ, H eM'Ko'crbro B'or,oxpaHnJrtrua, Ko,To'pafl ucJIoJIb-

3yeTcff AJrfr p,eryJrHporBaHHrr pacqerHbrx nr',rporpason.
Pa'c,Ier flrpol{sBo{:HTCr K?,( Arq flop,MaJlbHbrx, TaK u Mn
qpe3Bbrqa ri unrx yc.noeufi .

Bol,oxpau.rlJrlrqa, Ha3HaqeHlIgM rKoropblx gBJlqerct JIHITIb
6opr6a c HaBoAHeHHfMH, co3Aalorcq cpaBHure"rrbHo peAl{o.

O,6uquo [oJIe3Haff eMKocrb .Hollo"rrb3yercff Ka,K .[.xfi no-
tsbI.IIIEH,I]fl ,HI'I,3KHX, TAK \14 TJIr CHH>KEHHfl MAKCi4MA.qbHbIX
rpaCXOIO|B.

E,cJr,H 'B oToM cryqae Bortor{paHuiruue AoJrxHo npor{3rBo-

THTb NPC)KAE BCCTO CPe3KY AO)KACBbIX NABOAI(OB, TO B NO-
JIe3IIOft eMTKOCTH BblAeJIfleTCfl BepXHqq qaclb, 'KoTgpafl B
flIodoe BpeMfl B rlepnoA,br rlipoxc)KleHr.rff 3THx raBo,.qrKoB
.4oJrxHa 6ntrn CIBo6o.{Ha il Ilol1roroBJreHa .]Jrrr JrprreMa
BO3iMO)I(iH|oII\} 0qepe,4,Hofo IIarBo.[Ka; Hitx<Hts r{acTb noJIe3-
Hofi eMrKocTH HclloLrrb3yercff J.,xltr n'ctsbr,rxeHHH HH3Kltx pac-
xqAots B,OAbr.

B BoAoxpaHnJnrurax, pery.[r{pyrcurux noJroBoAbfi r.r,/'ru na-
'BOAKI{, H aCTyrIJreE[e KOTOpbIX fi p,I,Iy.j) O'q e,HO K Ornp eAe";I eH]I br M
ce3ogaM roAa, Bcff HJrH qacrb nonegsofi eMKocrH BoAoxpa-
HHJII{uIa Moxer 6rtrt ucrroJrb3oB a*a KaK Arfl cpe3Krr MaK-
cHMaJIbHbIX paCXOAOB, TaK H AlIfr nOBbIIrreHI{g CTOKa Me-
xeHH, B oco6eugocrv npi{ Hailfiqua nporHo3oB rroiroBoA-
HOrO r.rJrl{ rraBoAoqHoro cToKa.

Hau6oftu8fi cp'g3,62 Ma;KCurMaIbHbIX paCXO:.IOB MO,X(eT
6um Aocr{.IrHyra'II'pH orKpblTr{Lr Bo.xo,rrponjycKltbrx orBep-
crull c Haqara rloJloBo.(br I{ 3a,nojrHeHran Borl6;psg'Ajtufi\a
qacrblo pacxoAoB npHToKa, Koropas He Mox(er 6srrr, npo-
fiylrleHa e uaxuafi 6ue$ nprr AaHHofi inpo,nl,',c,KHofi cnoco6-
H,OcTfi B,o,AoiIIponycKHbIX oxBep'cTl{fl rH4rpoy3Ja.

flptE orr,r{c3HHofi cxeMe flrportrr},cK2 rroJro,Bo-Ibff 3a.tepx(fi-
tsaeTcs n,o!,rlsTHe .Hanopa Ha r,HApoy3Jre, H B oillsirbHbrx
c.flyqasx (npn oulz6Kax fiporrro3a) no4oxpaH'HJTHUIe Mo-
>KeT OKa3aTbCg I( KOHUy IOJIOBOAbff He3anOi'IHeHHbIM.

.{nn iycrpaHeHl{fl ,orMeqeHnbrx He-focrarrKorB o,6brqHo pa3-
par6arrriaarorcfi nracirterqepcKue rpaSHKr4 npofly,CIKa ttoJro-
tso,4lEfi (rnano,lxor) uepee tsonoxpaHHJIJ{UIe B y'Bfl3Ke c pe-
)I(r{MoM ganoJrueHr.rq nore3Horo o6teua Vn H rapaHTnpyro-
Ir{He tsoAoxpaHr,rJrr.rue or rrenpe.qycr{orpeuuoft $opcllpoexH
yponneft, rrroryufefi BbrsBaTb aBaprrrc coopyxeHuft rHApo-
y3Jra.

t6-6.  BOAHOSHEpTETI4T|ECKHE pACqETbr

1. OcHoeHbIe 3aBncr{MocTr{ H rroJro)KeHnq

PerylapoBaHr4e croKa Ha i lepet{eHHyro orraqy B ocHoB-
HoM npor.r3BoAHTcr BoAoxpaHHJrHuratur, o6cryxcuearc[IHMH
B 9H,C.Tr0 Ilpoqux B'o.r,ottoJrb3oear'e"'refi 3,Ht:preriiKy. 3uepre-
ruqecral)r sQ$exr pa6ortr Bo,qoxpaHa"'ruura salr icirr Kax
oT 3HarIeHHfi 3apefyJ'Itrp,oBa,HHofo paclio.la Q, TaK kI oT
Be.IIHrrHHbr Hanopa h. Moqsocrr At rnApoa.'reKTpocraHrlul{
Ha Salr{HMax reHeparopoB paBHa:

N:  cQh KBnt . (r 6-20)
l 8

Hu
n

2

4

flnr

BoqaFomra
Sflepzuu

f cp n,t

lipo,rnupo6otron
uoqaocno N2o,

50 NqpSwurfr

o too Zoo Joo @ruu
@uz. I6-28. 3aeucuuocmu .Meilcdy ?apaHmuDo_
a_a ru u o ti c p e d ne c v nt o 4 Ho rt -tt o ul Ho c mn ro,a,lr ro, i p, o afii u
aa JwHozolentue owpa6omrcort Ecp. MH u 

-ztty1u.nort

cpa6ontrcu eodoxpanuiuuii U

Koa$$nuueHr MouIHocrH

c  -  9 ,81  l r yp61 re " ,

r/I'e rl1yp6 - ri. II. .]. ryp,6uH;

freu - K. n. l .  feHepaTOpOB.

llpu orcyrcrBr.rr{ f,€TaJrbHbrx xapaKTepHcrnr{ Typ6HH 14
feH€p8Torpots xoeQQa_uueur c Mox(eT 6nTb ilpi-rnfiT nnfr
6o.uuuux rr{rpo,craHu}rfi s npereJrax 8,0-g,5, .qjrq He6ofil-
iirux rlzlp,ocras{nri B npeAeJrax 7,5-8,0.

Bnpd6o,r,xa eHe,priru E rulpocraHuur{ (e rcer-u) patsHa:

E : . ^ y ' " p . r T ,  ( 1 6 - 2 1 )

rne n/cp.r - CPeAHsfi MOUIHOCTb 3a pacverntrfi nepuo:t B
TCBT;

T - xotruqecrBo qacoB B ttepnoAe.
Ann [per.BarpurqrrbHbrx flo4c'.rerCIB o6rqefi tsbrDa6orKiu

gHepn{'fl r,t{-4pocrauuxri (a rcer-u) Mo)r(Ho,Boonojrug,orBarbcfi
Sopny.nor?:

E : 0,0022 Wryp6 h"p, (r6-22)
rne V/-ryp6-o6teu c'FoKa, nponyqexuufi qepea ryp6unu

B Jtto;

hcp ,cpernufi firanorp B i4, Ttpu Kor,opoM 6ar"n npo-
ryuteH qepe3 

_f3_C crox W ,yp6.
Ha ocHoee Qopvl-;rsr (16-22) cocraereHa ra6n. 16-4,

lB KOTOIpOfi taHO KO.-rHqecTB o il3 'BO.qbI, HeO6XOAHMOe Ailfr
nupa6orxt KBT-tt aHeprHH npn tpa3Hbrx lranopax.

Ta6nuu,a 16-4

KoflHqecreo ,az3 norlu AJrfl nupa6orru | rcor-q gueprur,r

Hanoput hgp n .n 25 100

KorHqecreo t f
BoAbr ,  Heo6xo-
AHMOe A. ' l f  Bb I -

pa6orxn |  rcem-' I
SHeprr{rr

l 5 bU 75

3 0

tu



INABA II]ECTHAN,UATATI. BO.T.OXPAH IlJI H IITA

OcuoeHHr,4 na:paueTpoM nn,4p,ocrag[nH rrprH ttp,nHrrroMHnr rurApoysJra rBnsercrr ycrauooneHHar uouln,ocrr ry'y,paBHas ryrr,lvapuort MouIHocrH reHeparopoB, ycraHoBJreH-
Hbrx Ha rOC.  

- - r - -  t " "  
,

Muuplrualustrrl fla,tlo,p, u,p4 KoropoM pa6o.ra ry:p6r.lHuro6ecleq,urgaer,rroJry.reute,B,c^eri 
J"o*nnnanlgoir) Mou{Hocry

neHeparopa''Ha3blBaeTcff pacqerHbrM rlo MoulHocTlr raflo-p o g  T y p 6 H H b r -  h p . r y 6 . '
flp,u Harrrop,a,x na f5t 6onsue hp.rypo Bcer4a odecne_u"lu::::,,.n_o,{I:-:n"e Ha FAC uou+iochu, paauori Nr.

r^! 1"^T.f.T::::* 4efrcmvrcqer'o nan'o'pi sa roc rpor',B,rp.ryp6 cH'X(aeTcfi no cpaBHeHHIO C fry MOUIH,OCTb arp,efa_
TOB THAPOCTAHUHH B COOTBCTCTBI4H C OTPAHI,IqCHI'IffMH, HA-KJIa,IbIBaeMbrMH xa,paKTep,Hcruxofi ry,p6,iranor" 

"O"pyao_BAHHfl.

Max.cllmaJbHafl ,Morr{,Hocrb fgc, Koropaq MoxeT 6uru
n.oJryqeHa npu AaHHOM Hanope h{hp.rypa,  

"u=ruu"o,p  a c n ' o J r a r a e u o f i  n o  u i n o p y  M o u H o c r b r o
T H A P O C T A H I I A I { .

OCHO,SH,bTI'AH BOAHOSHCPI'CTHqCCKI{MA IIOKA3 ATCJIfl MIH PA 60.
TbI 

.'HAPOCTAHUI,IH NPII NPI{H'TbIX HNf T'T N V gIBJIffIOT,Cfl:
a) roroBar nupa6olra eueprure fdC _ 

"i"o"u" 
3a Ltru_remsnnt_ nepao[ Jrer (cpeau6,unoroaeurna) j

^,-:l^I3-quHrxpoBaHHan orAaqa B BuAe coorBercrByroulux
3HaqeHJ{H cpeAgecylorrHbr{ (cpecHenrecxunux) vr,outHocreli
B pacrrerHuft ManosoAsnrfi n'epzo,a (roa) . 

--'

MaxcunaaJrbHbre gHaqeHH, norasarenerl rHApocraHrlrau
[OfiYqAIOTCg NPH OIPCACJICHH'IX; ONTI{MAJIbHbIX, 3HAqCHI,I'X
cpa6orru no4oxpaiuJrurrla, ycrauaBJIHBaelrbrx Ha oc_
HOBe aHaIIH3a SaBr{cr{MocrH Bbrpa60rxu gHepfHlr u rapaH-
Tr{poBannofi naouluocru or r.rry6rnuu cpa6orxu (e".. l6_2g).

vrasaHHafl 3aB'c'Moctr cipo'T\crl ,,o aa,irnlru pacr]er;oB
rapaEruposaHHofi MoulHocrr{ r.r roAoBofi nnrpa6orr{r{ enep_
fu}{ rnf' HecKoJIbKHX gRaceHr.Ifi oTMerKH Cpa60rxr.r BoAo-
xpaHHJIHIqa npH irpuHsToM 3HarreHlrH Hnf.

AJrfl BOAOXpaHunwt! c npHrrJroTHHHbrMH rlrApocTaHrlr4fl-
Mr.r onrrrM arrbras, rny6nua cpa6orxa, npu KoTopoft aocru_raercfl MaKCr4MyM fapa'Tr.Ipo,eauHofi ornaqu,. e' 60aru'n-

tr: Ty:aeB _ 
cocraBrrner 2,_g00lo or no;iHoro Harropa

r 9L. l JryoI{Ha ,Cpa6'o'rxz orpaHHrrl{Baercf TaKX{e ycJroBiiff-

. 9.P19_9tut 
ryp6uu, rax xar npz 6o.nouen yo",iyOn.r""

cpa6orxz ,n coornercrByrcrqevr nalesrau Hanopa npoucxo_
AHT pesr{oe noHH)KeHHe {- n. ,4. MauHH H pacno.naraeMbrx
tro Haropy MorrlHocr,efi fOC.

fipn HaJr{4qLtv Aocraroquo Harexnblx nporHo3oB cro,Kd
4ocTHlI{€HrHe uarcultanr,uori .nrtpa60trn gH€pfJzI4 MOX(e,f
6urs o6ecreq,euo. npl aq0$epeuilnpoeaunorl ipa6orKe Bo_
.4oxpa'HHJIItqa (,rury6oxofi - nepea MHoroiBor,HbrMH .rroJr,o_
Bo.EbflMr.r LI Menee r.ny6orofi fiepeA MaJloBoruur'rn).

llpa orcyrcrrBnr.r flporH,osoB cioxa .u Ha npeABapnTeJrb_
IbIx cra4urx n;p.oeKTHpoBaHEq rrq [oryqeHus uaxCuvalr-

i4. aupa6orrrn sHepr.au fla rn4pocrauuur{ npeAycMarppr_
tsaeTcfl €xer,'o,Auo cpa6orxa Ao oAnoro <(A,HcrerqepcKoro)>
ropH3oHTa, roroprrfi npnHHMaercfl B coorBercrBHr4 c pe-
3ynbraraMH ,pacceToB AJrfl CpeAHHX fHAp,oJrofHqecKHx yc-
.nosufi.

'sf,
&{'

lyIerKH cpa60rxn K KoHuy rrepBoro roAa pacqerHono MaJro-
BOAHOTO nepno.4a.

Onruuaniuoe 3naq.eHr.re noaegsofi eMKocrrr BoAoxpaHH-
nHula u coorBerclByrouas eMy ray6nua cpa,6orxn Dre-
HffrcTcfl B 3aBHcLIM,ocrH or cTeneHH HcnoJrbgoBSHI{q rBo4Hbrx
PecypcoB B 6acc,efiue ,p,eKr{.

\ -o3AaHHe HoBoro BoAoxpaH[Idf iura 'Bblue cyqecrByroiue-
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ro floBbrrrraer 3aperyJrHpotsaHHocrb np]rroKa K cyuecrByro-

$evty BoAoxpaHH.nHUy H r.i ly6rlna cpa,6orxu ero Aonlr{Ha
6urs coortsercrBeHHo yMeHbrueHa. Haobopor, yqer pery_
JIl{pyrcuero BrlrrflHt4fl pa'ccMaTptrBaeM,oro BoAoxpaHr{iirHula
Ha rHApo,y,cTaHoB,Kax, parcnoJrox(eHHbrx Hl{x(e eIU, npHSO_
nHT, KaK rIpaBHJro, K yBefiIrqeHHro eno no.neggorl eMKocrli

[oAAep]r(_HBaTb ypoBeHb BO.rLbr B Bo,(oxpaHr{Jrr{ule Ha Bo3-
MO')KHO 60Iee BbIcoKHx oTMeTKaX ll cpa60rxy Becrn r'rr.rrub
A.ns o6ecner{eHrrrr  rapaHTr{poeaHHof i  o iaaqn. 

-

2. Pexnvr padorbr BoAoxpaHHJrHrrIa

Pexuna pa6orlr BoAoxpaHHJrHrqa Ha paaunuuoii  peKe,
HanpfiMep, cxeMarrqecKH Mox<er 6urn oxapaKTepH3oBaH
cJle,qyroqnM o6paeou.

lloc,te ol{oHqaHl{fl noJlo,Bo,a.bfl H 3anoJIHe,HHr Bo.4oxpaHu-
Jfi{ilra 40 Hnf B req,egue nelHefi r{ex(eHa rrepe3 rirapo-
cTa'HrIHro [pofiy,cKaroTcrr pacxoAbr rr,pLIToRa H Jrlilub B CJry-
qa,e Hx HeAocraro.quo,clir{ trJrfi o6ecne,renus rapaHTnpoBaH-
n,ofi or,1arrH rrpoucBolulcx. cpa6orra BoAoxpanx.nraura. C
Haqaila 3HMbI AO rtOHUa M,eXeHI{ ITpOH3BOAHT,Cfl II,O,CTene:H-
Har cpa6orxa HaKonr{Brrrnxcfl e Bo.{oxpaHHnHrrIe Bbrrrre
JTHHLIH rapatirr4,poeaHHofi or4arru <<trg6utxoe> cro,Ka.

IopgAor cpa6orxlr <<us6nrxoe> croKa B Teqeur.re 3HM-
Hero nepuo4a Moxer 6urr HasHaqeH pa3nHrrHbrM: I{JrH rrpr4
yaJr,oBI,rE pannovep'u.0fi cpa6orxrE B TeqeHEe 3HMbr ocraiB-
[Ierocfl r( r{oHrly .nerse-oceuuerl Mex(eHH o6reua Bonbr B
BoAoxpanr.rJrnule Bbrue ilurrirt rapaHTupoeaHHofi orAaqn,
LrJrLr npz 'yc.roeu_u pa[o3ry Bo.Aoxpaaarrr4rr\a c paaxoAaMu

. BOAbr qepe3 ryp6inurr r3C Qrvp6 , Ha3HaqaeMbrM[ B Teqe-
HHe s.r4M'HeFo Irepfi,o.ua B co,orBercrBnz co cJreAyrourefi Sop_
uy.rror?:

Qryp6:
AVrza * A il2."*

,  (16-23)
AT

rle LVusa -ocraBurptitcs, us6rrroqsrrfi o6teu BoAbr B
BOAOXpaHIIJIHUIe BbIrue JII;IHHH rapaHTH-

L w =,-31"T'X"^i"'f'tt? ?, ":ff ;;' ;L Ko'ua
3I{MHeio nepHona oT MoneHTa t i Ao
Iro'Hua MexeHH t p (npu orcyrcrBnlr np,o-
rH,o3oB MoxHo rpHHqrb LW ,paBxrbrM
cpeAHItM 3HarleHHglt cTo,K& 3a MHOIO-
nerue);

AT : (tn --t) - rp,o{o"rxureJrbHo,crb nepuoAa or M.oMer{-
ra t  i  40 KoHIIa uexesU /f t .

PexouesAyeuufi pex(HM cpa6orrH <<HB6I,Irroe> croKa
o6ecneqnnaer o6uquo noJryqeHne MaKcr.{Myrua nlrpa6orxu
SHeprHH 3a neprrol Me)KeIrH, TaK KaK B TerreHHe sHaqH-
learuofi ee qacrr.r ("rrero-ocenl) B BoAoxpaHuJrI4ule noA-
Aep)KHBaForcfl no B03Mo)KHocru 6o.ree BbrcoKHe ypoBHH
H TeM caMbrM 6o.nrurue Hanopbr; npu ?ToM s 6onrurrHcrBe
Jr'er s saMHHrt ue,pJ4oA eupa6orra aHeprnrr{ ttoBbrrxaercs.
Or yxaaannoft o6uleft cxeutr pexnMa pa6orsr BoAoxpaHr{-
nurrla Mofyr 6um re HJrH LIHbre orK"rroHeHug, BbI3bIBaeMbIe
KaK rHApoJroruqecKnMH ycrroBr-rsMH (ocenHue nasoAKn),
TaK U C[€rIH?.,'rbHbrMtl rpe6onauuR,ulr BoAorlonb3osarerefi.
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HarrpHuep, rronrepx(aHr,re BbrcoKr{x yposHeii  Bolbr B Bo-

,4OXpa HilJil,rille B nepBbre 3r.rMHr.re Mccflrlbr II coKpauleHHe
TeM caMbrM AJruTeJrbHocrr,r nepuoAa cpa6orrn MoiKer npn.

Becrr{ K }IeB03MoxHocrH lrcnorb3oBarrHq srraqrrre.nsHoii
qacTr.r MoITIHocTI{ rIApocTat{ur'ilr B l'loMeHTbI npoxox.leHrrR
Mar(cr{MyMoB cyTorrHbr\ Hafpy3oK Bo BTopol.r .  noJ'roBHrrc
3 H M b I .

3ro no/,'r 'ox(,eHI4e, IIlIercuIee Ba>KI{oe 3HaqeHHe .1llf l H,H3-

Ko- r {  cpcAHeHanopHbrx I '3C, o6rqcHrercf l  reM. qTo pac-

xo, Ibr  'B,oAbr,  no,cr l inaroune B Hn;Nul t i i  6ue$, npn coKpa-

[LeHLu.I  AJrHTeJrbHocrrr  nepHoAa cpa6orxu BoAoxpaHrrJrrru la

BOSpacTaIoT Ao Beirr r r {HH, BbI3brBaIoulr rx.  B 3l . rMHrrx ycJro-

Bl4flx 3HaqHTeJrbHoe rroBbllrleHue yponnefi BoAbr B Hr.r)KHeM
6re$e BoAoxpaHHJrHura H TeM car!{br},r y:\{eHbureH}re Harro-
poB r i  pacf lorTaraeMbrx no HanopaN{ uoursocrer i  fAC.

B ireplroA nCI/roBo.lbrr uaA;rexau{li i i  yrreT Ier.icr'enq Ha-

nOpa MOX(eT O,lia3aTb CyIqeCTBeHHOe BJi.lf lHI{e Ha I{C,IIrO'JIb-
3o'BaHIIe Hs6HtKo'e .croKa.

O6rrqno B noJroBoAbe B cJryqae ycraHoBJreHrrfi yponnefi

BOAU B BOAOXparrHJrrri l{e Bbr[re roprr3oHToB, oflpeAeJrfleMblx
nusuef i  rapaHTHponasHor i  orAaqH, qeaecoo6pasuo nepe-
xoAHTb ua pa6ory c ucno.[b3oBaHHer{ no"rsofi nponycxuofi
cnoco6socrn ryp6r.rH.

Or ynasar{Horo pex(rrMa pa6oru B orAeJrbHbrx cJryqaflx
Moryr 6rrrn re n,rr Apyrrre orKJroHeHrrrr.  Hanpnnaep,
nprr AocraroqHo 6oauurol i  nponycxrrof i  cnoco6uocrn
rH,l.pOCTaIII{HH ycKOpeHrHe HaII0JIHeHHR BO,lOxpalIHi'ILIi lIa B
HaqaJre n,oJloBoAbq 3a crreT pa.6oTbr CTaHTIHH Ha fapaHTH-
poBaHHyro orAaqy Moxer npHBecrH K 6oaee 6urcrporrly
noBbrureHHro Hanopa rr cooTBeTcTBytoueMy yBeatrqeHr.tlo
nnpa6orxn 3r{eprHrr  3a nepr ioA no, ' IoBoAbf l .

f lpu oruocr{T,eJrb;io ueuuurer? nponycr<uofi cnocodu,ocrli
f3c ueaeco.o6,pa3HbrIl f lBJrfleTtCfl B MiH,O|OBOAHbre [OJro-
BO/:Ibff 3a'Me,IJI'eHHe HanOJI,HeHHq BO.4OXpaHHJIti lIIa nO CpaB-
HeHHI,O C pe)KHMOM TOpH3OHTOB, OnpeAef iqeMblM JrHHHel"r  ra-
paHTrrpoBaHHoft  orraqH; aro 3aMeAJreHHe npHBoAr.rr  K
yMeHbueuHro'xoJrocrrrx c6pocoB I{ yBeJrr,rqeHrrrc nrrpa6orxu
3Hepruu 3a nepHoA noJroBoAbfl.

Vroqses.He p,ex(HMa Han,oJrHeHHfl BoAoxpaHHJrHUra c
ueilbro AocT[.I)Ke:HHq \{aKc!.rMyMa eupa6otxl.t gHeprLrH Mo-
)KeT 6i,rrn o6ec,ileqeiro rryreM trpuMeHeHus nrporHo3oe tro-
r loBo. lHor,o cr ,oKa (crr .  crp.  459).

i lpu 3anc.rHeHur.t BoAoxpaHHJrHUra B nepuo,il noJro-
BOAbq MO)KeT OKa3aTbcfl Heo6xoAHMbrM o6ecue,{izrb TaK-
>Ke onpeAeneuuttfi pexl{M HanopoB, Aocraror{Hblx AJrg
cHflrr{fl rpe6yenaux sHeprocHcreuoft uouluocrefi rr.rApo-
CTAHIlI,IH.
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f lprruep BoAHo3HcpfertrqecKoto pacqera npr.rBeAcn B
Ta6il, l6-5, Bbrr{H'srreHlrrr B Koropoft rrp0HgBoArrrcrr ata-
Jrorl{qHo ra6.n. l6-3.

Pesynrraru BoAHosHepferr{qecKux p3c{eroBzBS MHoro-
nerHufi  nepnoA noKa3aHbr Ha Qnr. 16-29 B BHAe xpo-
HorpaMM xone6aulifr: a) ypo,eueii BoAbr B BepxHeM H Hr.rlK-
I{eIu 6reQax tsoloxpaHl{nfirqa; 6) rp'ocXo[orB rB,o4br E Hr]K-
[IeM,6rcQe,BoAoxpa'Hr{Jn4u{a; n) HanopoB rr.rApoarar{(I ,rH;
r) cpeAHecyr,oqHbrx (cp,e4Hevrecnuurrx) H pacrnoJr,araeMbrx
Eo Haflopy lrouluocrefi ru.lpocraHrlr4tr; x) ,foAoBbrx tsbrpa-
6orox gH,epr,I{H, a raK)r{e ,B B,I4Ae rpa@uxon rnpoAoJr)KH-
rerrbHocru orreMeHroB pexnu,ra f3C (Qur. 16-30).

3ru rpaQuxu crpoffTcfl nyrel{ pacnoro)KeHfiq n y6ur-
BaIou,eM nopsAr(e sHaqeHufi BoAHoaHeprernqecKnx xapaK-
repucrr.rK sa unoro.nersnft psA. O6ecneqeHHocrb (n npo-
ueHtax) KaxAoro qJIeHa ptAa onpeAeJrflercfl rro Qop-
MVNE:

m
p : ; - ) ,

rAe fix - nopfl4xourrft HoMep qJreHa pfiAa;
n - o6u1ee qucJro rureHoB psAa.

Cna. [2, 8, L2, L8,22].

(16-24)

3. CyrouHoe peryJrr{poBaHue
l lpra cpeAHecyroqsofi Morrlgocru rlrApogJreKTpocraHrrHH,

MeHbrxefi ycraHoBJreuuofi, f3C pa6oraer B TeqeHfie cyroK
c nepeMeuHoii or4auerl, Koropaq Aocruraer sau6o,nnurero
SHaqeHr.rs B lracbr [poxoxAeHr4fl MaKcHMyMa Hafpy3Kr{.

Tarofi pelKHM pa6oru rnAposJreKTpocraHrruu B TeqeHr.re
cyroK fiBJrflercfi Halt6o.nee BbIroAHbIM, TaK KaK nogBo..ilger
yMeHbIIIHTT ueo6xoirr{Moe KoJIHqecrBo reflJroBbrx MotrlHo-
crefi s oHeprocucrerrle [2].

Ko.ne6auns uouluocrefi rHApocraHrIHrr rrpu cyror{HoM
peryJllrpoB aHHH npoucxoAflT Aocraro'qHo pe3Ko (crrr. Sur.
16-14,6); B TerreHHe oqeHb KoporKoro BpeMeHH MorrlHocrb
THAPOCTAHIIHI{ MOXET BO3PACTH OT H}TJIfi AO iiOJIHOft YCTA-
HoerenHofi.

A,ns ilepeperyJrlrpoBaHr.iq paBHoMepHoro B reqeHrle cy-
TOK npHTOKa B HepaBHOMepHyro oTAaqy B cooTBeTcTBr.iH
c cyTorrHbrM pex(E\{or\{ MorrlHocTefi rpe6yercq ycrpoficrBo
BoAoxpaHr-rJruula cyrorrHoro peryJrr{poBanufr. Etr,rxocrt Bo-

AOXpaHI,TJIHIIIa CyTOqHOTO peryJrHpOBaltnfr. orrpeAeJrseTcs
ta6.nuquuu cnoco6ou r4rrv. rpa0uuecxu flpr{ rroMoulr{ HH-
TerpaJlbHbrx KpI{BbIx nyTeM conocTaBJIeHLIg I1o qacal,r cy-
Tor( HepaBnoMepHoro norpe6.ueur{fi c paBHoMepHbrM npuTo-
KoM. B KaqecrBe pacqerHblx cyroK 4,,'rfi o,fipeAe/reHHfi
eMKocrr.r, neo6xoAuuofi AJrfi cyroqHoro peryJrr{poBa*r4fr,
cJIeAyeT npHHr.IMaTb CyTKr.I MaJTOBOAHO|O neplroAa, B Teqe-
,HLIe Koro,pbrx BbrcoKufi MaKclIMyM orAarrA Iil,reer Mecro itpi4
orH.oclrrTeJrbHo sHsxofi cpeAHeayro.rHofi MorqHocrr4 rlrApo-
CTAHlII{H.

B saeucnMocrr{ or MeHsroqefics B TeqeHr{e cyror( N{oru-
HOCTH THApOCTaHUHH npOHCXO.{qT r.r3MeHeHHff paCXOAOB
BoAbr qepes typ6uHrr craHrlutr, Bbr3brBalo[Iue B cBoio
or{epeAb cyroqHbre xo.ne6asns yponuefi BoAbr KaK B Bepx-
HeM, TaK r.r B HH)KHerr,r 6ne$ax ycraHoBKr{.

Pacqerrr xorre6asrEft yponneli BoAbr rrpH cyroqr{oM
peryJIlIpoBaHHH npoBoAflTcfl MeToIaMU rHApaBJrHKpr HelrcTa-
HOBHB[IefOCff ,&,BrHX(egng 

I.

Ha BoAoxpaHltJrzrrlax, cograBaeMbrx B perrHbrx AoJrH-
Hax, xo"le6aHuq yponneft B BepxHeM 6oeSe B cBff3rr c
cyToqHbrM peryJrHpoBaHrreM HMelor ne6o"rrr,myrc BeJrr.rqHHy,
roropofi Ha npaKTHKe \{o>r(Ho npene6peur.

I(one6anar ypoaneft B HHx{HeM 6teSe ruApoys,roB
HMenr ,qoB'oJrbHo sHaqureJrbnyro BefiHrrHHy (l-2 n ,n 6o-
,nee) v Mo,ryr cyrq€crneHuo orpa3r{Tbcr Ha ycJro:Btrflx cy-
AoxoAcrBa Ha Aocraroqso 6o.nnurou y-.racrKe peK?r HHIKe
rHAp,ocTaHIlHtLI, A TaKX(e Ha MOIIIHOCTH H 'nUpaSOr,xe 3l{ep-
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rrrir caMiHX rirApocraguui:i, s oco6eHHocrr.i Hr.r3Ko- ri cpeAHe-
HanopHbrx.

Aas cyAoxoAcrBa ociroBHoe 3HarIeHHe u\{eer IIor'IHaf
ocTaHoBKa IHApOCTaHrIr.rr{ Hnr4 pe3Koe coKpau{eHHe pac-
xoAoB qepe3 typ6uHu B TeqeHHe Aocraror{Ho .nJrHTeJrbHo-
ro BpeMeHH cyroK (4-6 uac.).  3ro npunorrrr K nonrd)Ke-
HHro ypoener? tso.fbr ,r.t) Terr caNtbrM cyAoxoAHbrx r;ry6uu
B HIIx(HeM 6reQe B HaBurauuouulrrl flepuoA B TerreHne cn-
pe4erenuoft qacru cyroK. B 3HMHee BpeMfi rioJre6arrHfi
yponuefi npfi cyrorrHoM pervirHpoBaHlllr Morvr ,Hi\{€Tb ,BJr?rff-
HHe Ha yc-rroBufl guMo'BKH cyAoB E 3aroHax. VxasanHne
o6croqre"trbcrBa Ha peKax c pa3BHTbrM cy,loxoAcrBoM Bbr-
sbrBaroT B pflAe cJ'ryqaeB ofpaHHrIeHHe ipa6oTbr fI.{ApocTaH-
rIr{rH B p€>KHMe CyTOTTHOTO pefyJlrpoBaHprf , qTo npHBoAI{T
K HeAolrcnoJrb3,o,BaHlrro l{otr{Hocrn fOC.

Bsrpa6orxa oHeprrlH rHAposJ-reKTpocraHr{HH B pe3yJrr,-
Tare ee pa6oru e pexr.rr{e cyrorrHono peryrTapoBaHaff B
se6onriuoft crerreHr.x yivreuluaerca2. 3ro o6yc;rbn"uuBaercfl
Ter\r, qro sa qacbr pa6orrr f3C cpe4lrufi yponeHb HHxHero
6leQa craHoBlzrcfi 6onee BbrcoKHM, rr€tr{ ypoBegb Bor,br,
coorBercrBytoqufi cpeAHecyrocHoMy,pacxoAv. Hanop f3C,
Ha :l(oFopoM uepepa6aTbrBaeT,cfl cylountrfi cToK, oKa3br-
BaeTcfi B cpeAHeNr MeHbrrre cpelHecyToqHor,o Hariopa nprr
paBHoMepHori pa6ore rnfpocraHr{Hrz co cpeAHH\r pacxoAor{
B Teqeuue cyroK. 3ro cHr{xeHi{e Hanopa HerrocpeAcrBeH-
Ho tsblsblBaer yNIeIIbrrreHI{e cpeJ,Hecyro,rHor:r r{oulHocru rr
nrtpa6orxu fHApo3fleKrpocraHr{Hr.r H, KpoMe r,oro, BJrHfler
HA 3TLI I IOKASATS-II-I  IB CBfl3H C II3MCHCHIICM 3HAqCHHfi KO.

, eSQuqv eura 'ro.r-r€3Horo Aeficrelrq ryp6rru, Koropoe 3ats{-
cur or 4eficreyrcqero Hanopa.

tielur 6o.nlrue Hanop frirpocraHrIraH, Ter{ BirHffHi4e cy-
ToqHOIO peryJIHpoBaHlIfl Ha yMeHbIIIeHI4e nOxasateufeft
pa6oirr f3C craHoBr.ircfi orHocuTeJrbHo MeHbure.

A,rr cpeAHerianopnbrx fOC (15-25 tt\ cHriN(eHHe
cpe,quefi roAosoir nrrpa6orxn \ro>Ker cocraBrrrb 1-3Y0.

Ann r.rJr"r'rrocrpaurrrr pe>KH\{a ropH3oHToB npH cyroqHoM
peryJrupoBaHHr{ Ha $lr.  16-31 npanolurcx xoA Ko,'re-
6asuft yponneft B psAe crBo,poB, pacnoxolKeHHL,rx B Hr{)K-

r HsroxeHue Mero.u.oB pacqera HeycraHoBHBuJerocfl  .u,Br.r: ,r(enufl-cM.
[3, 5,^21,30].

z J'tu fiorepl{ gHaqHTeJrbHo nepeKpblBarorcf, grosorr.rueit KanHTaJIbHbtx
eroxeHI,rf t  3a cqer yMeHbuIeHHc KorHr{ecrBa Heo6xo.(r.rvtrx renJroBhlx
lroufirocre[ B aueprocncrel\re.



,F

472 Pffi,\EN TPETTIN. THNPOTEXH HI] ECKH E COOPYXEHHfl

><

F

a)

X

I

I

A,

,

F

E

t

E

X

t4

a'\

,

A

F

Y

j

rr)
\* c a C

f . - c 3
- . n
i l -

.o_ca^6t_

c O r r ) -
c\ 6l c\

-. nr

v

6I C) C{

.,f + cc

C \ N

crl c.l

- N C C

c. r--
*l c\l

sF

ao

.+
ll)

"o

c\t o) c{

oo co co

t'\ <

I--'T^

a ^  |  ^

t \ -
 r -

tr_ rO

I  c D o ) ( c
I  O N O
l ^

I  r ^ , ? - .  
I  s . g v

I  a l . \ m m

I  H - -

t _
I  O C \ Z
|  - l h *
I  v r y  \

l -
|  - a a

i r(f, tr) =f.

i -

I  @ c D o
|  - / - ^
I  v v . ! .

I Ir) -+.+
i  

- - H

i
|  - - a

i  s - c d 6
!  a o t \ t C
I

I
I

I
I
i
I  O c *
| tr- tr- r--
I  - - -
I

l _
I  t r -6 l ro

r; rJ)

. : N
t a ' v
i _ ^

L _ V

r- u)

- . +
c\ c\
c+ c\

F . A

c.l a\

|.-

6t

=f.

ro

ro

+
to rl: ro

6 l N L ?
61 6l c\

6l

$

ro

N L .

C. l '<)@

ro

ts- f'- C)
O) O) tr-

- c \

6 l o
t.-

-c\t cC
F- cQ 6l

aa_?

a{ La)
C\

t l

J ' T

cc u:

Y ] ?

I

E >
= c )

o *
L - <

v -

F

r O C O - r C r i ) O
O C : . f C ) O - 7 J

$ , L ?  C . < J . 6 I  -  o ?
- - C \ * - + C \

- C r t o O
cco  s

rf) t \i rC OJ r-i) '-.

O : - . F - O ) c O r n o . l
* O I O J < - - C O

+ 2 O \f,'cD aO cC
(O ta c\l'rC t-- t: t-

A - A
v .  v -  v r  v ,  v /  ! J  t \

H F _ H

( o 6 r c ) ( o c \ c ) o o
CO C) avl i.-r t\ .J3 -

*  +  r ^  *  +  * . ^

,^/a ^a ^a a\^ aYl m m* - -

N f.- f.\ F- r.\ rl) t+
. i . ^  . A
v v v v v ( \ U

v v v v v u J v

Al ot 6t 6t 6l or 6l

I  l g ^ o -
a J 4

rr)

t - t ( )

- f ? - - % O a O D
o ? v A c O O O 6 t
_ _ * H _ < C \

b'- 
-.. 

O
. a a o

l \ f ; o

6J C\ 6l

C C O O O o I - -r) _+
L o r a r l f L o L ' ) -  ^  -
r o L a L ? r o r J : ) + +
- - - * * l a U l

o o o o o ] - N -
_ -qJ O>Lc ro ro Lo ro

rr) ro rrf, ro Lo :+ ca
- F H - - 9 : -

<-O F- f'-

ol ^l ol

c \ l
t l
t l

=tr
o) La co

J a a

co
c\l

f- LC

A r ^ a
I  j L _  I J L J V  U J U

c\l - f.- c\ c -,}.r
H F + H -  6 l

@ F - O
t r_oo-

s c
cO tr-
c\

l l

O : c L o
[\ -+

co

. + - $ +

. a , -

I  t i -
.  I  m 6| l i

'ro 6r

1 6 r ^ m m ^

c \ c a f - 6 t O

-+ .+c .6r  I  I  I

q J q a q ) @ c t a 6 @co co co

t . o t r - + C O c a * L O
a a s  - ^ r Y 1 a -

- F + - - . I H
. ^ +

; = = 5 * ; ;

ao (t

tt- cO t\

cQ t\ o)

& u : i  "  :  i  l -
; s  f * :  i  i

lt)

I
b

G

:3

\d

t--
- CO':l.

i ^  ^ , :

:  l -  - o 3  \

a i - - : E

. s r r ) 7 f

s

-
E

\ . O

X

L.

crf c\t <o
ro'-o c!

* f i !

O ) +
r O l -
I

t l
t l

* @

6l co

I I
t t

O f'- f'-

* l f ) *

N t--

- f r
I I

a

3\
x

E >

co s| o)
+ r O c O
r C\ Cil

Ir
(l)

()
CE

,=
I
(J
q')

F
q)

q)

o

d

-,+ $,orf,
i o i 6 l

61 61 6l

orJ co @

* C.l CO

c)

; o x =

o - : s

E U I *
sa\)
$

7

x(, enhodu I 
F

U H N  I
-edr l rue |  

=

a H H  I
-PsOSOtrm I 

m

R

=
c ( i
O Y
c ) C J

a

l ^
I



TJIABA IIIECTHAIqATAfl. BO4OX2AHHJTHTIIA

t\l-t-]-T-l+l-*-fr+
J  

I  l r _ l _ _ _ - ! -

473

1 .  ARBa3bsn  B .  f . ,  Onpe ,a ,eaenue  pacqerHbrx  nopu  o6ecueveH-
Hocrn rrApognexTDocraHquu, xypHan,fn,uporexnHr{ecKoe crponTenb-
crnon N +, tg+1.

2.  Af t  Bagbss B.  1. ,  Ocuonuule f loJroxeHr. ts gHeprosKonoMuqe-
c[Hx pacqeroB npH npoeKrrrpoBaH-Hr ru.rlpoa,nexrpocrauqafi, rtrypHan

"luaporexnlrqecKoe crpoureJrbcrno" N 1-2; 1945.
3 .  ApxaHrenbc rn f t  B .  A . ,  Pacver r r  Heyc raHoBr . rBure rocc  .u ,BH-

r{eHufl B orKpbrrblx Bo;toroKax, Hs.u,. Ara.{,eur.ru HayK CCCP, 1947.
4 .  Eoqros  H .  M. ,  Bo .u ,uaacpera  H  HsMeHeHr4e  ee  KaqecrBa  npu

perynupoBaHuH croKa xar Sarrop soAoxosqftcrBeHrroro pacr{era, Tpy,uu
ne_p_Boro coBeruaHns rlo penynnpoBaHr4ro croKa, Hs.u,. Ara.u.evun nayr
cccP, 1946.

5 . I .  n J r b , E e u 6 . n a r  f l . . I I . ,  M a K y n o B  B .  8 . ,  C e l r u r o -
n e R o s A. _C. (noa pel. C. H. Kpuurorb ri M. A. MdHxenn), He-
ycrauoBHBrrrr.rfics pexau HHx(Eero 6te$a ru;LpocraHunn, c6opnur,flpo-
6^n^eyg pe-ry_nl,lpoBauug perrnoro crora', snrl. 2, uzr,. Ara,r,el,tnn nayr
cccP, 1948.

6 .  F n n b . [ , e n 6 n a r  f l .  l I .  n  K a s a r  B .  P . ,  O  n u 6 o p e  o 6 e c -
neqeHHocTn npu pacqere Bo.[,oxpaHuJrHur .[.nfl npor\tbruneHHoro eorocHa6-
xeHns, c6opnur ,flpo6leuu perynnpoBaH[rl per{Horo croKa", nun. 4,
us.[,. AKa,u,el,r]ru HayK CCCP, 1949.

7 .Eq  HMoBl i . {  n .  A . ,  Bonpocur  soaoxoes f i c rBeHHbrx  pacqeroB r r
ru.cponornr,r, OHTI4, 1936.

8. 3 o.,Ior ap e a T. JI., fnaposneprerr.rKa, focaneprous,u,ar, 1950.
9 .  KopeHHcroB . [ . .  B . ,  Hccae .u ,oeaur . ra  r  eu6opy  o6ecnevenHof t

H ycrutxoBnenHoft nroursocteft ru.u,pocranqnH, pa6orarcu1eft c cyroqHbrrtl
perynlrpoBanHeM B oHepfernqecroft cucrer,re, c6opunx 

"flpo6leuu 
pery-

nl{poBaHuf, peqHoro croKa", nun. 4, usr. Ara.4erurr.rn HayK CCCP, 1949.
10 .  Kpuuru r i  C .  H .  n  Menre . rs  M.  Q . ,  f n ,u ,po lo ruuec rue

ocHoBbI peuHofi r[. irporexHnrn, nsr.Axa.u,eMnr.r uayr CCCP, 1950.
l l . K p x q r n f i  C .  H . ,  M e s x e n r  M .  O . ,  P o c c r . r n -

c r n ft K. h., 3n,vlsnfi TepMr.rr{ecrr4ft pexu,ll Bo.(oxpaHuJrHru, peK H Ka-
HarroB, locaHepnoraslar, L947.

1 2 .  K p u q x r a f t  C .  H .  u  . N 1  e u r e . ' r l  M .  O . ,  B o . u . o x o s q f t c r s e H -
HHe pacqerbr, I-napovereoualar, 1952.
_  1 3 .  K p n q r N f t  C .  H . ,  M e u r e r r  M .  @ . ,  I l a K y n o a  K .  H . ,
P o c c n n c r n f t  K .  l 4 . , C e  M r . r K o n e H o e  A .  C . , 3 n u n r . r f t p e x u M
9oroxpann.rnur H KaHa,[os. Ha6nroaeHufi H HccnejloBaHua, c6opHnr "npo-oJIeMbr pervJrupoBaHr.rfl peqHoro croxa", nttn. 3, nsr. Axa.u,eruuu nayr
cccP. '1918.

1 4 .  K p n u r n f i  C .  H .  n  l l e r r K e  i I r  M .  Q . ,  M u o r o l e r n e e p e r y -
4HpoBaHHe croKa, xypHan .l-u.u,porexuHqecKoe crpoHrerbcrBo' iS ll, 1935.

Her\r 6r,etpe rrrApoy3,,' la Ha pa3nor{ paccTogHLIu oT cTBopa

rHnpocTaHurrH.

Aax tuApocraHuHr{ npH cvror{HoM peryJrr . rpoB aHHH
HaE6OJrbUHe 3HaqeHHrr HMelor HaHBbrcurt{e ropII3oI{Tbr
BOAbI B CTBOpe, HeIIOCpe,[CTBeHHO paCUO.rtO)KeHHONI HItx{e
rHApocraHuHu, ycraHaBJIHBaForrIHecfl B rracbr pa6orbr fAC
c MaKcHtvta,lbHoft MoUIHocTblo.

3ur HauBbrcrut'te cyroqHbre ropH3oHTbr onpe4eJrrlor MH-
HHMaJrr ,Hble B TeqeHHe cyToK Hanopbl  H TeM caMbrM pac-

no,'iaraeMbre no Hanopy MoulHoclH rrrApocTaHIlHH B r{acbr

npoxoxAeHHrr MaKcHMyMa cyToqHbrx safpy3oKl.

Ens npeABapHTe.,'rbHbrX pacqeroB Mo)KHo rpuEqrb, r{ro

HaHBbrcruHfi ropa3oHT Henocpe.qcrBeHno B HH>xHeM 6reSe

IHApOCTaHUI{]I B ycd'IOBIISx CyTOqHOTO peryJIHpOBaHHfi npH

OTHOCIITCJIbHO UE6O.ryITTTOft I, 'IIITCJTbHOCTI,I MAKCI,IMYMA CY-

roqHor l  HarpysKu ( l -3 qaca) 6y4er npHMepHo paBHbrM

cpeAHe\{y ypoBHio Mex{AV ypoBHeM, cooTBeTcTByroilInM

cpeAHei\ry 3a cyTKH pacxo,ly BoAbI, H ypoBHeM, KoTOpbIfi
ycraHoBHTcq B HH)(HeM 6teQe npH AJrr{TeJrbHofi pa6ore

f3C c MaKcHMaJrbHorl cyrocHoir Hafpy3Kofi [8, 12, lB, 22),

I VpoeeHr Bo.rlbt B HHi'fiHenr 6re$e o5ur.{Ho .u,ocrufaer HaHBbIculero
SHaqeHHq HeMHOTO nO3Xe ItOMeHTa npoxo>ti leHtrf naKcHMyMa Harpy3nH:
aroir nero,fHocrbro Mo)t{Ho npeue6pe,ru.

@uz. 16-31. lpasunupacxodoe u yposHert I Hunc-
Heil 6oeSe aoiioipanu)uu4a npu lia6ome I-7C e

peilcu.Me cyrnovHo?o pe?JlJlupoqaHufl
g - pacro:st B HLrxHev ose$e f3C; 6 - ypoauu B HuiffHerr
6 r e 0 e ;  c r B o p b r :  / -  f 3 C ;  2 - e S  r c r r  o r  I - 3 C ;  3 -  e  1 8  l c r

or f3C: 4 - e30 KiLt or f3C: 5 - s 42 rcrr or f3C

A T Y P A

i 5 . K p s q x H f i  C .  H .  u  - \ 1  e H K e J r b  M .  @ . ,  O 6 o S q e H n u e
npneybr pacqera peryJrnpoBanufl  croxa Ha ocHoBe lrareMarlrqecroft cra-
TlrcrHKH, orrypHan 

"ln.u,porexHr.rr{ecxoe 
crpouTenbcrso" N 2, 1940.

i 6 . K p r , t u x r z r ?  C .  H .  n  - N l e n r e r r s M . < D . , O  c n o c o 6 a x  o n p e -
.rLeJIeIIHtt cesonsoft eMKocrH! xypHa-;r 

" l 'naporexnuqecxoe 
crponrenbcrao'

N 10- l i ,  1945.
17. tr IuQ a:aoa 14. A., OpraHu3aqurr qaur{ BoJoxpaHlraHula, loc-

aHepFoH3rar, 1946.
18. fl s rt H q e n fI. A., Bo.a,noaHepretnqecruil pe:'r(HM ruApoaneKrpo-

craHquft, focaHeprous.4,ar, 1952.- t9 .  
J Is r rEqen f I .  A . ,  Becnepe6of inoe peryJr r {poBaur re  c roKa cyqe-

ToM KaTacrpoQuvecrn MaJroBorHbrx ner, ir<ypual 
"f 

r.rlporexunqecroe
crponreJrbcrso' N 12, 1944.

20. Jl s rr H q e s fI. A., Pery,,rnponaHrre croKa, ngr. ,Bo.u,surft rpanc-
nopr", 1939.

2 1 .  M e n e u e H K o  H .  T .  H  f l K y 6 o n  M .  C . ,  M e r o a n r a  p a c -
qeTOB HeycTaEOBLIBIIIeTOCg .IIBHXeHHS B OTKpblTblx pyCnax nO IteTOrIy

aKareMHKa C. A. XpncrxaHoBuqa, Idsn. BHIAI4I.,  r .  XXXVIII,  1948.

22. Hu K H T H tt  C. H., Mero.l ,uxa Bo.r,HognepreruqecKllx pacqeroB,

focanepronsaar, 1949.

23 .  f laenrxon f .  @. ,  Eucrpu i r  u  roqnuf t  pacqerBonoxpaHf i ruur ,

xyPHan 
"l 

ltrpoTexHl{qecKoe
2 4 .  1 1  n e u r r o n  f l .  O . ,

FxaporexnnqecKoe crponrenbcreo" N 6, 1939.
I e ru K o B fl. O., Co.1enofi pexnM Boroxpipe;rHM Bo.(oxpa_Hr,rnnur (teopr.rn

14 HH)KeHepHuft pacver;, fuapoxnvn.{ecxnft HHcrr.tryr, c6opHnr -' tr.r.u.po-
xur\ruqecKue lrarepnaru", I ._XIX, uea. Axa.u,eunu HayK CCCP, 1951 .,ruqecKue lrarepnaru", r.  XIX, uea. Axa.u,eunu HayK CCCP, 1951 .

25. lI o .rr q K o e E. 8., luapoaoruuecxnft aHaJIH3 H pacrlerbr, Tpy.u,lt
)Boro coBeuaHHs no DervJrHDoBaHHro croKa. lrsr. Aranern{I{ HavK
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I IepBofo coBer. l laHHg no perynHpoBaHHro croKa, ]r3.I .
CCCP, 19,16.

HayK

26. t l  o r a t t  o e M. 8., Pery, ' tupoaaHne croKa, Ce.rtxogrus, 1940 n 1950.
2 T . P o c c n H c x n i r  K .  V 1 . ,  K y s t r t n n  H . A . ,  H e r o r o p u t e  B o -

npochr npnrura:Hoft Teopl{u SopvuponaHnl pe'{Hbrx p}-cen, c6opHNr 
"f lpo-

6;reuu perynHpoBaHufi peqHoro croKau, eotn. 1, ust. Ara,u,e-\tHH HayK

cccP, 1947.
28.  CaBapescxr t f t  A.  . i1 . ,  lpa$uru .u . r f i  pacqera ae@Huuroe

or.u,aqu I{ HanonHeHuft eo,r,oxpaHrt.r l tur np}t MHoroJrerneM p€F}r-IHpoB&HI{lr

c roxa ,  c6opHnr  , f lpo6 . le i ru  per \ - . t l tpoBaHl l l  peqHofo  c roxa" '  aun.4 ,  us . l . .

AxareyNu navx  CCCP,  1950.
29. LII  a rr 'o s f .  I ' I . ,  3aulenue Bo.i to\paHunulu, f t t .4pottereou3.i tdrr

1939.
3 0 .  X p H c r H a H o B u v  C .  A . ,  H e y c r a u o a u B u e e c f f  . [ B H : x e H u e  B

Kflrrtr ' rdx i l  perax c6opnur 
"Hexoropsre 

Bonpocbl rtexaHHKH cn,lonrsotl

cpeJ,br", usr. AraAetuHH HayK CCCP, 1938.-31. 
Ctpcnre.irbHbte HopMbI H npaBH.{a, q. I I '  locyrapcrBeHHoe H3.xa-

TenbcrBo nHTeparypbl Ho crpoHre.lbcrBy u apxHTeKType, l9o+.
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T J I A B A  C E M H A N , A A T A f l

O6UUT AAHHbIE A[|fl NPOEKTHPOB AHVI'I NJIOTHH

I7_1. KJIACCIIOI KAIIHf l  NJIOTHH

fl"uoruHrr pa3ruqHbrx runoB Moryr 6urt xnaccnsraqu-
poBaHbr rro cJreAyruluHr{ npu3HaKaM:

a) no poAy ocHoBHofo MarepuaJra: l)  3eMJrf lHbre;
2) KaMeHrro-Ha6pocune u r.ra cyxoft x.na4xn; 3) KaM€HHo-
3eMJrsHbre - r{s 3eMJrH r.r KaMHs; 4) 6eronnbre t,t KaMeHHbre;
5) xe.neso6eroHnbre; 6) AepeBrnHbre;.

6) no crrocor6y npoiiy'aKa .pacqeruhrx Mar{cuMaJrbHbrx na-
BOAKOBbTX BOn:

^. l) rnyxHe nJroruHbr (c 6eperonu,vru eo4oc6pocavru) u
2) noAoc6pocuue, Koropbre Aerqrcs Ha: a) eoAocrHsHHe
nJroTHHbr (c6poc pacqerHbrx MaKcHMaJrbHbrx naBoAKoB
npousBoAuTcrr qepea rpe6eus nnoruun) u 6) urorr4Hbr c
ray6uuuurr,ru orBepcrr.{fi MH.

r l p n v e r { a H u r r .  1 .  I ( a a c c u f r z x a u n s  n J r o r H H  H B  p a 3 n r . r r { H b r x  M a r e -
puanOB nO THny HX KOHCTpyKUHH ,u,aeTcfi  B OT.iteJrbHbIX rJ-raBaX C[paBOq-
HflKa, OTHOCSIILHXCg K IIJIOTHHa]U.

^,2.,Sracclrsurau,ua nJIoTHH no KarrrrraJrbHocr'  npou3Bo.ir,ETcq no
Uf lH l l  (cM.  TaKXe r , r .  7  cnpanounnxa) .

17-2. II HXEH EPFIO-TEOJIO FI4 q ECKAg
KJTACCHOT{KArIHfl  t IOnEpErrHbrx cTBopoB

PEqHbrx AOJTHH

l lpnuepnar r{Hx{euepHo-reoJrorr.rqecKar rnaccusuKauuf
no[eperrHblx crBopoB peqHbrx AoJrnH D.aHa s ra6n. l7_1.

6onee no4po6nue AaHHbre, xapaKrepu3yroque rr,ropeo-
JIOTI{rc PCVUOfi AOJIHIIbI, MOUIHOCTb NOBCPXHOCTHbIX OTJIO.
xenufi H g4uopoAHocrb cocraBa xopenHofi nopoAbr rrpu_
B€Aeun B [1].

t7-3. OETqHE TPEEOBAHHfr K OCHOBAHHflM
nJroTHH Vr BbrEop THnA [JrOTHHbr [5] , te ]

1. Tpe6onauun K cKaJrbr{brM ocHoBaHHsM

I*lpu BosBeAeHiIlI n.:iorrrH Ha cKar-rbHoM ocHoBaHHH K

6seQa n nuxur.rri; r) AocraroqHafl BoAoycroriqfigocri, no-
poA (HepacreopffeM,ocrb, Hepa3Mfltrl?:0!,t,e416 H T. n.). B
SToM orHoltreHHH HarnqHe lHncoB' aHrHApHAoB, clIJIbHo
3arHrrcoBaHrrbrx nopoA Lr nJracroB xaueugofi coJIH B OC_
HOBAHHH BCCbMA UC6.NATONPI{STHO AJIf l  BOSBCACHHfl I IJIO-
Tr{Hbr. Taxux crBopoB coopyxenuft cJreAyer us6erara.

2. Tpe6onaHun K HecKaJrbHbIM ocHoBaHuqM

BosseAegue nJrorHH Ha HecKaJrbHoM ocHoBaHurr rpe_
6yer ua.nuqur creAyrouux o6utux yuronuft: a) ,u,ocraroq_
uofi _uecyulefi cnoco6nocru [opoA o-cgosaurq; ii;""oe*o*_
so 6onsruefi oAnopoAHocrr.r rpyHToB ocHoBaHHr r.r orcyrcr-
BHfi npocJloeK flJIH [JIacroB rpyHToB, JIerKo BbIMbIBaeMbIX
Qtt"rlmpaquonHbrM noroKoM; a)- orcyrcrnux B ocuoBaur.ru
c-/IoeB n .[r.rH3 c.ta6ux ilopoA, cogAaroulux o6ner.reaHrre
ycJIoBHfl cKoJIblKeHI4g [JIorHHbI, H B r{acrHocrH cJIoeB c
naAeHHeM B CTOpOHy HH)KHeIO 6led]a; r) ua.nofi H Bos_
MolKHro panuovepuofi clKHMaeMocrH ,rropoA; A) Aocraroq-
HoH BoAoycrofruueocrr.r nopoA (uepacreopqeMocru B BoAe,
HepasMsrqaeMocrLI, oTcyrcrBHff pe3KHx r,tsN,reHeunfi rrJror-
rrocru, o6rerrra a r. n.).

3. Coo6paxeHuq Ho Bbr6opy rr{na nJroruHbr

B gaBHcHMocrr.I oT pagfiHrlHblx reo'Iof'riecK'x vc.rlos'fi
crBopa coopyx{eunfl (cr"r. ra6n lT_2) [10] np-eanapu_
TeJrbHo nu6upaerca THrr nJrorr{Hbr. vroqn-eHrae sn'60-
pa THna nJIOTLIHbI AefiaeTcq Ha ocHoBe aHalr:.i^sa KOH_
KperHbrx MecrHbrx ycnonuft r.r BapHaHroB [poeKTa c yqe_
TOM yKasaHHbrX Bbr[re rpe60naur.ifi K ocHoBaHrrqM
IIJIOTI,IH.

oxouqare.nuuufi enr6op r'na lrJror'Hbr .[,eJraercfi rrccJre
PACCMOTPEHHfi KOMNJIEKCA YCNOTUT?: BEJII,IqI,IHbI HAIIOPA,
fHAponorHqecKofo pelKHMa (nponycxa MaKCHMaJrbHoro
pacxoAa, Jrb4a n uauocoa), 6ylyqer? aKcn.rryaraquu co_
oppxenufi, npoLI3BoAcrBa pa6or, Hailr4trtfr. Mexarrugarralr
pa6or, crpourenbHbrx MarepuaJroB, aKoHoMHKH ,r r. n.

r7-4. PAC[{ET BOAOCEpOCHbtx oTBEpcTH}rr
N.IIOTH H

I

Pacqer ornepcrafi rHApoTexHHrrecxux coopyxennfi Ha
nponycK uau6o.nuruux pacxoAoB BoAbr cocrouT B onpeAe-
JICHHI{:

a) BeJrHqHHbr BeporrrHbrx uau6ontruux pacxoloB
BoAbI B nepuoA cHeroBoro no.rroBoAbfi u Ao)KAeBbrx fla-
BOAKOB \Jrfr ecTecTBeHHOrO HeSapefyJrHpoBaHHOrO Cocroq-
HHfi peKE;

a
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Ta6.,tu4a 17-l
[Ipnrvrepuafl Hu)r(eHepHo-reo.rronrfqecKafl K,raccu$HKauufl nonepeqHHx crBopoB peqHHX Ao."HH [0l.

f

I ipar ran  r rHr+ ieHepHo- reoJ IorH-
qecKarr rapi lKTepucTIrKa cTBopa

n,,toTHHbl

v q acrox He6r'13fonpr,rf l  r-
HbI f i .  i lOCI {OJIbK\ '  I IO HEKO-

TOpbI - \ I  CJ ' IOq \ r  BO3\ lO iK

$ulrrpaur.ia B HHiriHr{

6reQ. l lo ocn aHTr,rK, 'rHHa-
JrH nopo.lbr o6ErqHo cHJrr,-
HO pa3.lpo6leusr, r{To no-
BbruaeT nx QHJrbTpaur{oH-
Hyro cnoco6uocrr v no-
HHXaer  [poqHocTb

pertHor{  , l .oJI t . rHbt

C rrHr;r.rHarbHbI i i
yqacToK

l \  parKaq HHr{\eHepHo-r 'eonor 11-
t l cc l (aq  xapaKTepHcTHKa cTBopa

nJ'IOTl, lHbl

i  Vqacrox,  6o. ; lee 6r raro-
t o

: I IpHf ITHbIH B C1\ {b ICJIe  yC-

i lof iuueocru coopyxeHHfi,

ino ueHee 6;raronpl.rqrHblf i

ln Su.rrrpaurloHHoNr orHo-

iureH[.IH
i

I

3a rre q aHttfl , c.treJra HHbIe
OTHOCI{TCJIbHO AHTI4KJIH

HaJrbHofo  yqacTKa,  ocTa

rorcfl B cHJre rr .{nq 3TI4

yqacrKoB;o.{HaKo pa3lpo6

JTeHHOCTb i lOpOA O6Urqn

3.IeCb HeCKO"IIbKO I\'IeHblll

; ' ,  M o u o r . i l I I H a J I b H b I e
2 YI I  ACTKPI :

I  )-cor.racHo naAarou1ue
c.10u

@uz. 17-1.e

I

I  VuacroK He6JIaroIIpl l f l r-
iHb IH KAK B OTHOUJCHI{H
I

:BO3I IO/kHOCTI4 cAB14fa

nJrorHHbr, TaK u $unlr-
parlr4r4 noA coopyxeHHe\r.
f lpu npyroi lr  rraAeHHH vc-
, lOBUq 1:r ' iVqUIaIOTCfl

a)

o

O l
c)

?

F

CJ

q-)

r-

2) cyrrpoTlrBHo ira. larc-
rur.Ie cJIOt{

@ue. 17-1 ,t tc

I4s ecex . loJrHH, opl leH-

THpOBaHHbTX i lapa. [ . {eJIbH

npocrripaHuro, tr{oHoKJII{-
HAJIbHbIC AO"IIHHbI, BOO6U{C

roBops, Har{6oJlee 6.irar
IIpnfiTHbr. BosnoxHocr

Qu.nurpaqun iro HeK
pbrN{ cJroflNr ocraeTcq; o.rl

HaKO npH i lpor{I4x paBHbI
ycJoBrrqx Pa3APo6aen-
HOCTb nOpO.I HaHrIeHbUa

Hair6oree 6,raronpunr-
Hbre vc.rroBr.rff. cynporun-
HOe na.leHr{e cJroeB npe-
nqTcTByeT CABHfy rrJroTr,r-
HbI I{ Qu,ri,rpaqltu

Vqacrom He6rarof louqr
Hlru: i .  raK KaK pa3fpo6-
JTeHHOCTb nopo.l  B COqe-
TAHIIII  C IIa.] ,EHHE.\{ HX

cropoHy HrrxrHefo 6leS
IIo ar-"orntr oTKocy nJl
T I 4 H b I  \ I O X C T  B b I 3 B A T b  C } I C

uleHI ie reJra nJ ' ror l rutr .  f Ip

pa3.{po6JreHHocrH nopo

He I IcKrroqeHa {r . l . r r l rpa
uvlfl,

f  Op i l3OHTaJ ' IbHOe

3a.xeraHHe
foor rgonraJ lbHoe 3ane-
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OEUUC ,A,AHHbIE ,\NfI
CEMHA)XIIATAfl.TJIABA

t. FacqerHas BepoflrHocrb naBo.(KoB
H OrrpeAeJreHHe pacqeTHoro pacxo,qa

PacqerHaq BepoflTuocrb rrosB,{enus nau6oJIbIIIHX pacxo_
roB BOAbr AJrs gcrecrBeHHoro He3apefyJrHpoBaHrroro co-
cTosHtrfi peKH AOJr)KHa ycTaHaBJrnBaTbcs EJrfr AByx cny-
qaeB, onpeAeJrflIoulnx HopMaJrbubre^ H qpegBhlqafiuue yc.lto_
*IHff sKcnnyararrHH, corJlacHo rn. 13.

f I  pu  ueqaH ^ ! :  
^1 .  Bear . r vuny  Bepor r rHbrx  Hau6o , rb ruux  pacxonoB.Bo.[H ans ecrecrneHHoro HesaperylupbB^qlrnotq cocrorrHuc per(H peKo_Meurygrcq onperennrb no yxasauueu |OCT 3ggg_49 I2l.

^._.1.__'_lp^" 
onpe'u,eJteHHH Be.rrHqHHbr pacqerHoro nau60allirero pacxo.rr.a He-.ooxo,u,HMo .[onoJrHHTeJrbHO:

2. OcHosnbre ycJroBnfl  rporycKa naBoAKoB
qepes BOAOC6pOCHbTe orBepcrHc

_Ornepcrra rHApoTexHHqecKHx coopyxenufi Ao.rrx{Hbr-c6ecnequsarr nponycx uaa6onrurax pacqer.brx pacxoAoB
"KaK rtpn HopMaJrbHbrx, TaK H npu vpeanuuafinnrx ycno_
BHsx gKcrrJryararlr.ru coopyxeuuft.

fl p n r'a e rr a H u n. l. Tlpvt HopMaJrbHbrx ycnonudx gxcrrnyaraqr{lr
999_ny1en-nt nponycK nar6b.rrrruni pacxolroB .u,orr)KeH o6ecneqHsarbcg-npH coxpaHeHr{r{ sanacoB npeBbrrrreEna rpe6ne norfloprrbrx coopyxenufi,
.yrasanHbtx s n. 17_5.
_.^?:,frpn 

rrpesouvaftntrx ycnoBr{rx eKcflnyaraqan coopyxeHgc ronyc_'Kaercg yMeHbueHHe BenHqnHbr npeBbrrrreHHi rpe6nr nol iropnux .gopy-
xeunft Ha.u, ropH3oHIgM Bogbr ((iopcupona"n"n"f 

-" - 
;"p-;; obeee .u,opasMepoB, yxasaHnbrx a ra6n. IZ_9. 

-

3. flpn HaJrr.rr{HH,oco6oro 3aranns orBepcrr{s r'rporexHr.rqecKHX coo-
pyxennfi .[oJrxHbr o6ecneqnaarb raKxe rlpol]ycK pacxo.aa, Bo3HHKarO-
urero BcJlercrBr,re nonHoro HJIH qacrEr{Horo paspyru,enue Bbrruepacnono-

.il(EHHbIX NJIOT},IH.

3. OcHoeHue npHHqHnH HaBHaqeHHfl paaMepoB
BoAoc6pocHbrx orBepcrHfi

a) O6uque coo1pactceHun
t{uc"ryo, pag^{epbr H KoHcrpvKunro. eoloc6pocHbrx orBep-

cruft cJre.[yer ycraHaBJrHBarb rro Be,'rHqraHe uaa60nsiuero
.pacqeTHoro pacxoAa BoAbr, noAJIe>KaUlefo nponycKy, c
yqeToM:

_ !) Va*bHbIx pacxoAoB BoAbr (Ha I noe. .*t ornepcrna),
."[onycTHMbrx no ycJroBHsM [porrHocTH CoOpyX{eHHfl H pa3_
MbrBoB B HHx(HeM 6re$e;

Lt

?

&

NPOEKTII POBAHHfl NJIOTH H

477

T a 6 r r u u  a  l T - B a
r{ncno ryp6uu, He yqfiTbrBaeMbrx

npH nponycKe [aBoAKa B HOpMaJrbHhrx

t- l  ac- ' :o ]  craaoBneH-
Hbrx Ha f3C r-rrp6nn

1 - 5
6-10

1 1 - 1 5
16-20

t lnclo ryp6rn.
He yqHTbrBaeMbrr

npH nponycKe
N A B O T K A

1
c'l
z

3
4

f l p s l r e t t a H u e ,  I I p n  H a s n a r r e x u r , r  q u c J r a !  p a 3 M e p o B  H  K o H c r p y K -
uHft eoloc6poc'brx H Bo-rroc'yc*Hbrx ornep_crraii 

'nnorrin -cn"ay", 
.rp"-Mr'rrbcfl K rocrHxeHHro Bo3.voxHO r*renrrueft .urruHor--oeibn"iii !r ifferre_eo6eronnux yqacrKoB 

-n,r_ornn-sa 
cr{er yaiauveuun ,{,.rruHbr yqacrKoB nno_

:y\ 
" 

^13 
npyr,x MaTep,anoB, ecJrr. 3TO onpaB.tr{Baercf i  sKoHOMr.rqecKHMH

cooopax(eHuqMH.

fuApaenuqecruft pacqer oraepcrnfi BeAercfi no gopl,ty_
JIaM, [pHBeAeErrbrM B ur. 2. flpu sroM AonxffiLr 6uin
yqrenbr MecrHbre ycJroBuff saronreHnft H noAronaeHufi B
BepxHeM 6leQe, olKHAaeMbIx nocJre Bo3BeAeHHrr coopyx(e_
HUfl.

BoAoc.rrrs'ue oTB_epcr's uroT'H flpoeKT'pylorcs c
sarBopaMr'r Ha rpe6He nilH 6ea 3arBopoB (ani6nrarrEue-
cKoro a,eficrnua).

Bc.[eAcrsue roro, gTo npr orcyrcrBur 3arBopoB Ha
rpe6ne BoAocJrr{Ba np_ofiycK [aBoAKa npuxoAHTcfl npoH3_
BOAHTb (Upn Aanuofi. npoexrHofi oTMerKe 

'HOpMaJrbHoro

noAneprofo ropH3oHTa) npn 60nee BbrcoKHX ropr.r3oHTax,
OTqCIO MOT}'T [OJIYqHTbCfl sHAqHTEJIbHbIC BPEMEHIIbIC 3A.
TON.IICHHS H NOATOTINCHI,Ifl BbIIIIC NJIOTHHbI, A TAK}T(C NOBbI.
cqrcfi ofiM,erKH r.rryxHx rracrefi coopyx<,euufi Ha,IIopHofo

QpoHra, B 6o.lnuruHcrne cryqaeB npoerffr.rpyrorcfl Bo.qo_
cJrHBhr c garBopaMH na rpe6He.

uo,rlocJrr.rBbr 6es 3aTBopoB Ha rpe6He Moryr HMerb Me-
CTO B MAJIOHACCJIEHHbIX TOPHbIX PAfiONAX, rAC BOTIPOCbI
gatonnegufi n uoAtorn.negufi trr'o rSrK cyrqecrBeHHbr H f,Ae
aBTOMarr{qHocrb AeftcrBHff OO4OC6pOCntrx coopyxeuHfi B
ycnoBHsx 6ucrpo HacTyrratoulnx naBoAKoB ropHbrx peK
ocooeHHo rIeHHa Eil'. 6ecnepe50finoft pa60mr rHApoy3na.
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6) Crandaltrulaqun pasJtLepos oroepc'ruti

f lpu Ha3HaqeHrrrr pa3MepoB BoAocJrHBHbrx oruepcruri
(urupnHnr v nrrcorlr), ,nepeKpbrBaeMbrx pa3JrHqHoro TH'IIa
3arBopaMH, AoJr)rcrbr 6url raKx{e yqreHbr AauHufe ra6.n.
l7-3 r{ l7-4, cocraBJreHrrbrx Ha ocHoBaHHr{ |OCT
4688-4e [3].

l 'pa4aqnt AJtfl rxr.rpuHbt ornepcrnfi
coopyx{eHHH

Ta1auqa 17-3

rHApoTexHr{qecKHx

LLI rrp u u a orne pcrr.r h r H.u,pore xH Hr{ecK}.{x coopyxeH u ir
B i t

f  pa:altr.rq

B .11

rllls BoAo-
CJIHBHbIX

ornepcrufi
AJrq rrv6nlt-

HbIX

ornepcrufi

I

0 , 5 0

z+-lzo-
3 0 l 6 0

0 l

fpa4aqur Arq Bbrcorbr ornepcrufi
coopyxrenufi

Ta6nuqa 17-4

rHApoTexrII4qecKLIx

0.30-
0,60

oroepcruft rr{trporexnr.rqecKr,rx coopy-
*<erluit s Jrt

0,60-
1,00

nrq soAocJrHBHbrx
ornepcrufi

,Ilflfl rry6uuHux
oreepcrufi

0 1 0
t

0 ,  1 0

0 , 2 0

0 , 2 5

0 , 2 5

f lanHue ra6n. l7-3 rr l7-4 He pacnpocrpaHffrorcff
Ha oTBepcTr.rF cyAoxo.{Hbrx nJioTr.rH.

s) Vraer poda epAHra ocHolaHun
(eo6op gdenouoeo pacxo)a)

tt llcJxo7urt eatueH.ufl eHepeuu B HucfiHeu 6oeQe
(pacueruan cx,eJila ancnJlAaraquu)

Bu6op yAeJrbHoro pacxoAa. IIpn Ha3Haqer{Hr4 To.lTUrHHbr
nepeJrHBaIOUIetocfl qepe3 BoAoCJTHB n,rroTHHbr CJrOfl BOAr,r
cJIeAyeT [pHHr4r\{aTb BO BHHMaHr4e ycJroBr.rfl ra[reHHfl
us6nro.rHofi eoAHofi sHeprun H poA fpyHra ocHoBaHr{ff B
HHx(HeM 6se$e, coorBercrBeHHo Ha3Haqaf BeJIf ir{HHbI
yAeabHbrx pacxoAoB Ha aoAoc"'IHBe n.rroTHHbr Lr cKopocTri
npoTeKaHrrfl noToKa B Hr.r)KHer\{ 6nese. o6uqso yAe,rrbHbre

PACXOAbI qCPE3 BO,q,OCJIHBHbIC OTBCPCTHfl N,IIOTHHbI I IP}I

Hanopax 6onee 10-15 ,m npr.rHr.rMarorcfl B coorBercrBnh
c AaHHbrMr{ ra6n. t7-5, Ho soo6ue oHH AoJr}KHbr 6urt
o6ocnonaubr ycJroBr.IflI,n{ raureHufl 3HeprHH BoAbr B HH)K-
Heru 6leQe.

Ta6tuu,a l7-5

OpreurrlpoBor{Hbre yAe.'rbHbre pacxoAbr
Ha BOAOCJIHBe n"rIoTHHbt

Xapaxrep rpytrra J' toni{r
peKH B HHxtrreNr 6retfre

V-le.rsrrrre pacxorr,t  qepe3

BO_1OC.' l l {B B _i l , ' '  CL'N

Hecrca,runtie rp-\ 'H-
Tbl

I- lo"rrycxa;lbHbre
f pyrrTr,I

Cxannur,re rpyHrt,r

20-15

50-70 u 6o.ree

Maxc'Mannuar{ Bbrcora nepe.rrrBZircurefocq cros Bo.4,br
Ha rpe6ue He3arorrJreHHoro Bo,roc"tHBa B coBpeMeHHofi
npaKTHr{e - He 6o"nee 10-11 ,u.

Bonpoc o nu6ope yAeJrbHoro pacxoAa eo.{ocrNsnc}i
nJI'OTI{Hbr, B OC,O,6ettUOcrtt ocHoEaguoft Ha HecKaJIbHoM
fpyHTe, LIMeeT Ba)KHOe 3HaqeHHe.

B KarrecrBe HcxoAHoro ycnoBrrn nprr Ha3HaqeHHH BeJrH-
r{r.rHbr yAeJrbHoro pacxola o6uqso r4cnoJrbgyercfl xpurepuft
orpaHuqeHufi cKopocru noroKa B Hril+(HeM 6nese HeKoro-
pofi 4onycrurraofi serr.i.iHHofi .

I(oucrpyxrr{BHbrM rueponpHflTtreri npu 3To\{ fl8.;rflercrr
ycrpoft_crno. sa n.norusor? soAo6oq u pac6eprru c o6urefr
4nrauori,  o6ecnequeanulerl  n Hx npe,leJrax HeKoropoe pac-
TeKaHI,te nmoKa I{ ratlleHlle 3Heprriti .[,o Aon]:cTHMbrx npe_
AeJroB. Bono6ori 14 prac6eprrla 3aiiaHqHBarorcfl 3HaquTe"-rb-
HIIM sar"ny6leuueM pyc.na c yKpenJeHHeM BepxoBoro or-
Koca (Qur .  I7-2 ,  a  u  a) .

B Hacrosulee BpeMfl npr.rNreHsror cJreAyrotrrHe ruero.[,br
HasHarreHr.rs BerrHquHbr ylerrbHoro pacxoAa l7], [8] H il1]"

l .  3a. AonycruMyro cKopocrb B Hir)KHeM 6le$e nplr-
HuMaercfl 6mroeaq cKopocrb B p.vg.ie, oTBer{a}ouafl pac-
rlerHoMy pacxoAy. Sror cnoco6 .1,oil\;crl{M AJrfl HeBbrcoKux
nJIOTHH, qepes KoTopbie rpaH3HT HaHOCOB l[a.4O Hapy-
[Iaercff r{Jrr.r BoccranaB.qrBaercfl BcKope flocJre uccrpofixa.
OAiraxo sro He rapaHTupyer or pa3MbrBoB pyc;o Hr{}Ke
rIJrornHbI, qro Mox(er npousofirrl H3-3a Hapli rxeHufl 6a-
JIaHca HaHocoB rrocJre nocrpofixll rrr'rornHbr BcjrelcrBHe
[peKpaueHug. rr,ocTyrr;-r€HHr HaHocoB rr.B,BepxHero 6le$a,
s ut,txHnrl

3Haq tulrpHHy pycrra 3a puc6epuofi v yc.{oBufl pacre-
Id^aHHfl nOTOKa Ha SOAO6Oe H puc6eprrle, HerpyAHo onpe-
AeJrliTb y,ne.nrHufi prdcxoA .Ha ao.toq'raBe.

2. Be.nnqr.rHa yAeJrbl{oro pacxo,ta nJ'rorr{Hbr onpeAeJrser-
cfi, HcxoAfl r.rs Aonycruuofi cKopocrrr Ha pnc6epue, a He
B pycJie Hr,rN(e Hee, c reu qro6n rpe6yeuaq cpeAHqff cKo-
pocrb B pyc"'re AocrrraJracb 6.:rarolapn HaIJrex(auleMy
sa,rny6leuuro (cu. ,Sur. 17-2). Sror cno,oo6 onpeleJreHrarr
BeJrr.rIIHHbr yAeJrbuofo pacxoAa 6oaee parlr4oHa.reH, qeM ripe-
AbrAyrqufi. HepasrvrbrBarouraq cpe.lrrffs cKopocrb A.rq rpyH-
TOB pycJra npH oTcvrcrBr.rH TpaH3rrTa HaHocoB onpeAe-
rtercrr no ra6a. 7-25 u 7-26 rn. 7 c yuer:ov 6y.11'urefi
rny6unsl BoAbr n sar"ty6",rensoii qacrri pycJra li uexoiopofi
HepaBHo'MepHocru pacnpeAeJreHr.rfl cpe.{Hil,rx cxopocler? Te-
qeHHfl B 3ar", l j6JreHHo\1 pycre xoaS$aqHeHToM 1,1-+-1,3.

Ha pr.rc6eprraax 6o.qsurl iHcrsa HoplraJrL,Ho pa6orarcutux
NJIOTHH HA HCCKAJIbHO\{ OCHOBAHI, I I I  MAKCHIUA.{bHbIC CKO,
pocru xo"[e6niorcq B cpaBHHreJrbHo y3KHx rrpeAeirax

lopfiAKa g:2,5-:- 3,5 .w,tcet (a 3aBrrcnMocrn or ,rpyHTa'
pycna). 3ru cKopocrir Moryr 6urs rpuHffTbi sa pacqer-
HbI,e nirfi cyrq.ecrByroulirx ruinoB ,in6xirx u rpaucQopMr.rpy-
eMbrx plrc6epll .
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a.)

c pezgnf,moPo*t N1rquaa.

Puc6epwa

?gd sueucmoi
. t(0Hoi:Fgtquu

@uz' 17-2' cxe-riu sodo1ofl u puc6ep.Mu sodoclrtLtibtx n/zomuLt Ha HecKatbHo-tt ocHoBaHuu

flpu nm6ope BeJruqr{Hbr__ Aonycrnuofi  cKopocru B yKa_
3aHHbrx Bbrrrre flpeAelax (2,5_B,E ulcerc), nouur*lo xapaK_
Tepa pac6epuu H ocHoBaHufl, Heo6xoa"*o yrruTbrBarb
TaroKe THn IJTOTLIHbT I{ 3aTBOpOB.

B npaKTHKe gKcn/ryararlrir{ MHoro,,poJrerHbrx rr"fiorHrI
HHOTAa HMeeT MecTo 3HaqHTeJIbHafl HepaBHOMepHOCTb OT_
Kpbrrur BoAocJrr{BHoro $poura 16].

flolrreHHe a: !l-, 
To rrpH Irpr{HsrHH coorBercrByrorrlHx ruep

q

BotroxparuaJirrure c ce3oHHbrM li,TH roAHrrHbrM peryrrupo_
BaHHeM croKa o6nrqHo cpa6arrreaercfl B rrpeABecesuuiZ
nepHoA Ao saAaHHor? orr\{erKlr.  3areu oHo uanonusercq

llpra npoeKTupotsaHHH BoAocJrHBHbrx MHoronpoJrerHbrx
peqHbIX IIJIOTI-{H, paCnOJrOX(eHHbrx Ha peKax, rAe BO Bper'rfl
npoxox(AeHI'Is MaKCI'IMaJIbHbIX pacxoAoB Becer{Hero ilo,'Io-
BoAbfl JrrAa yx<e HS 6usaer (Hanpr.ruep, B cpeAHeM H
HII>KHeM TeqeHr.lH Bo.nru), MC>KHo npeAycrvrarpHBarb qa_
crurrnoe oTxpbrri.re saTBopoB rrJroruubr Ao 0,3_0,5 Hano_
pa Ha SarBop (npu nanriqHH ToJbKo n.rraBarourux npeAr\{e-
TOB B BepXHeM 6re@e) 6eg onaceHr{f l  noflBJreHHs orracHbrx
eH6pauufi sarBopoB (ero orHocr{rcfl K cyr{ecrByrorrruM
il(oHcrpJxKuHflM sareopoe) .

no ra[IeHHr,O BperHofi auepruu u pacreKaHHFo IOTOKa Ha
BOAOOOC 3TOT XOESQUUTACHT HCPABHON{EPHOCTH AJIfi MCCTA
cxona ;rI,oT,oKa C .pZC6epMbr EpflI "rru 

,6y,rer ilpeBocx,oLHTb
BeflLrr{HHy a:| ,2.

B pacverHofi cxeMe gKc[Jryararlufi nJroTr{Hbr B orHorue-

I  f lo onnry pa6orr,r oauoft u3 Kp]:nHbrx Bo.rr,ocJr.rBHbrx n,,rorHrr. or-
KpurHe 3arBopoB Bo,tocJrHBHbrx oraepcrl.r f i  oKasa,;rocb AorrJ*crHMblM Ha
Bbrcory  ue  6oaee ' lS -  1 /6  nanopa Ha 3arBop;  ,u ,peBecHHa c  y lenb-
Hbr-\{ Beco_M 0,75-0,8 mi'v" notcacbrBarracb non 3ar80pbl nprr orKpbtrHH
oraepcrHft Ha B^erJ.rqHHy He r{eHge 0,3 Hanopa, a B 6b.rrr,urnucrBe c.[y-
qaeB -  oKor ro  0 ,45  uanopa (cv .  [8 ]  n  [11 ] ) .
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flpn onpeAefleHuu yAeJlbHoro pacxoAa pacqerbl npon3-

Bo.(trcg AJrfr onpeAeaenuofi  eaAauuoilorMerKHpuc6eprrlu.
OxoaqareJlbnafl orMerKa pr.rc6eprranr B oAHHx cryqasx on-
peAeJlteTCfl I€OJIO|IIq€CKHMH yCJIOBHflMI{ CllBOpa, Br IlpryII'IX
xe rpe6yer AJ'rl cBoero nu6opa rexHLIKo-gKoHoMHqecKoro
conocTaBJreHHrr psAa BapHaHToB.

e) V,aer nponAcKa Ha.HocoB

B cryqae pacnoJrolKeHHff B rnAporexHnqecKoM y3JIe

no4osa6opuoro lrrJrro3a xeJIareJlbHo HenocpeAcrBeHHo

oKoJro Hero, B BoAocJrr{sHofi nrorune, ycrpallBarb AoHHbIe
orBepcrnff c otuerroft ilop,ora, 6.ttusxoft K orM'erKe 'AHa

peKH; TaKoe ycrpoficrno cnoco6creyer fiyqureMy IIpoMbI-
By orJrolKeHHri HauocoB oKoJIo soAosa6opnoro uJlrc3a
(6o.rree noApo6uo no sroMy Borpocy cM. rJI. 30 cnpanou-

H n r a ) .

A) V,aer rteAoBbtx ACrtoButi

Jleaoc6pocHbre oreepCrur >KeJIareJlbHo pacnoJlararb B
Mecre o)Kr.IAaeMoro HanpaBJreHrrg JreAoxoAa.

llpu pacnoJlo)KeHur.r HH3KoHaIIopuofi IIJIoTI{HbI Ha HsfH-
6e pei(u re4oc6pocuue npoJlerbr c,'IeAyer pacnoJlararb y

BorHyroro 6epera.
Ec.rrn neA r.r3 BepxHero 6le$a 6yner HAru qepe3 nJIo-

THHy (uro Molxer uMerb Mecro, ecJIH cKopocrb noAXoAa

BOAbr K nJrorr{He B nepr4oA Jre,4oxoAa u6)0,5 nfCerc), to

4nr o6ecueqenr.rfi 6essaropnoro npoxoAa JrbAa qepe3 nJIo-
THHy MaJrOrO A CpeAHerO HanOpOB npr,r 3Haqr4TeJrbHOM JIe-

AoxoAe noJrHas ulrpuHa .neloc6pocnrrx ornepcrufi AoJrx(-
Ha cocraBJlsrb B cpeAHeM 40-60% or rrrrpr.rHbr 3epKaJra
pyUIa.

llpu 6onnuux BoAoxpaHu,/'ruutax c6poc JrbAa He BcerAa
6ya,er HMerb Mecro.

[Uupuny orAeJlbHbrx .neAoc6pocusrx ornepcriafi [,rox(Ho
npHHHMarb lro AaHHbrM ra6n. 17-6 B 3aBucHMocrr{ or
ycnonaft "rreAoxoAa

Ta1ttuu,a 17-6

llft.rpnHa ne4oc6pocHbrx orBepcrnfi

Pafion Bo3Be.u,eHns coopyxeHHs H ycnoBnfl
ne.4oxo.u,a

IOxsue pafioum CCCP, irerKr.re
ycnoBHs neAoxoAa

Cpennrle pafionur CCCP, o6HcHHe
ycnoBHs neAoxoAa

Ceaepnue pafionnr CCCP, rsx(eJrbre
ycnoBHH JreAoxoAa

lUnpuua orBep-
c T H g  B C B e T y r B , '

I0-12

t2-20

20-25 v 6oaee

MuRuuanruas roJrulr4na nepenuBarou{erocfl npr{ JreAo-
xoAe cJIoH BoAbr s neAoc6pocHbrx orBepcrHsx rrJrorr{Hbl
onpeAeJrsercq no Qoprvry.ne:

Hmin  :  I  , 15  t ,max  a  0  , 15  . n ,  ( 17 - I )

rAe b*r* - uau6o.usuras roJrrrlr{Ha JrbAa s AaHHofi
MecrrrocrH B MeTpax; upH orcyrcTBLIH
AaHHbIx na6nrcAensfi. Anfr npeABapHTeJIb-
Hbrx [o.4,cqeToB omax Mo}KHo onpeAe-
Jrsrb uo .ra6n. I7-7.

Hando;ruruac rorul 'Ha JrbAa ,Ta6tu4a 
17-7

Pexu cpeaneft noJrocbr
CCCP .  .

Pern ceBepa CCCP

I , 00  - : -  1 ,50

2,00 - : -  2 ,50

I  C 1'uerorr Bo3i\tor(Hocrl l  cnapeuuur\ .nb-IHir.

I7_5. NPEBbII I IEHT,IE fPEEHfl  TJIYXOH I IJIOTHHbI
HAA I .OPH3OHTOM BOAbr  BEpxHEro EbEoA

llpenuureuue rpe6rrr .'ryxrrx rrJrorrrH Ha.I crarHqecr{HM
ypoBHeIvI Bo.4bI B BoAOxpaHr{J[ri lIe npH nponycKe naBoA-
I(a, a raKx(e HaI pacueruofi oruerrofi BoJrHbI Ao"rrlKHo
6srru jtocraTorrHbrM Afifl He-lonyuletufl nepe.[r.rBa Bo.[,rr
qepe3 rpe6enr LI AoJI>KHo Ha3Hariarbcr He MeHee Be-;rHrII4H,
npr{Be.{eHHbrx B ra6n. l7-8, B BaBlrcur\{ocru or vqrosufi
SKCNJIYATAIIHI,T H I(JIACCA NJiOTHHbI.

Ta1auqa 17-8

flpennureHue rpe6Hs rirJD(Hx nJrorr{H

f lpeeurureHue rpe6nr rJryxux
TIIIOT}IH B , ' ,

Tnn naotunu

3eurs-
Haf f ,  I {a -

6pocran ra
H3 cyxofi

KJIAAKH

To xe

Eerou-
Haf,  xeJle-

3 0 6 e r o H -

Ha f l .  Ka -

M E H H A S  H

AepeBnHrIaf l

To xe

VcaoeHs-exc-
nJryaTauHH

I{oprra.rru-
HbIE

t {pesnn-

qaf iHbIe

Hopr,ra.rrr-
H b I C

t{p esnu-
qafiHure

Ha.d,  cTaTHqe-

C K H M  y P O a H e N r

BO.(H

Ha, [  pacqer -
Hof t  o ruerxo f t

BO JIH bI

Kaacc n. loruHbt

r  l t t

ul, ,

1 , 0

0 , 70 , 5

0 , 7

0 , 50 , 7

0 , 40 , 5

0 ,4

0 , 3

0 1 2

0 , 7

0 , 7 0 , 5

l , 0 , 50 1 7 0 , 50 , 4
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I7_6. HOPIIIbI FAEAPIITOB NPHEJI T4>KEHHfl

KOHCTPYKUHfi AJIfl MOCTOB
HA ABTOMOEHJTbHbIX AoPOrAx

(Fa6apurn MocroB H-l l2-SB)

t. O6.nacrn npHMeHeHHq

Hacr,osqne rHoprMH ycrauaBJll4tsalor ra,6arpursr
x(eHrflq KoHcTpyKrIHfi nns,MocToB,,pacnolox-eHHblx
lcnto6.a.nunux Aopo,fax o6qero floJlb3oBaxl,flg, rBHe
JIOB rOpor.{OB.

, fa6apnrou Mocra Ha3br,Ba,eTcs npeAeirbHoe fiouepeqHoe
(noprraanu'oe K HanpaBJre,nraro nnnx^euna) ooupnu""u .pu-
HH'I n'|pocrp-aHcrBa, r(oropoe,qo.,rxHo octarearicg ceo,6b,A-
HbIM ,Irq 6ecnpenn'rcrBeHHoro,[epeABl{xeEr{fl Tpaficnopra
U ne1IieXO;{OB, BHyTpb KoTopOrO ,He MoryT Rir(aBaTbCq HuKa-
KHe 3Jr,BMeHTbr rcourcrpy,xuafi Mocra flrhr p,aicn,oJlox(eH,Hbrx
Ha HeM yclpoficrs.

2. l'a6apnrrl u npaBnJra npHMeHeHHq

a) fa6apuru MocroB o6osuaqarorcs 6yreofi f n ,quc_
JroM, co'orBeTcrByroqaM rrr,Hp,nHe npoesxefi qacrH Ha Mocry
'B Jt4.

Ha gop'o,rax c p,agAeJlr.rreJrbuofi rn,oaoco,fi ,K q:HcJv ,no6are-
fifieTcq e€ rrrHpnHa, o6oeHaqaeruaa 6yrnofi C.

ocHosHne. pa3Mepbr ra6aparon yxaeaun s ra6n. rT-g
n ua @a,r. l7-3 (rpa3.Mepn E r,t\.

,)

futa O,2S

npu6.nn-
Ha a'B-

Ir,pe,4e-

> 50 | zr-7 unu
--( 50 | 2f-B u.rrr,r

<Duz. I7-3. Cxeuot zadapumor .L{ocmor

fI p n r'r e q a H u e. Cr-C .u,rrr MocroB .u,.lnsofi 6oaee 50 .r;
Ct:C-l IJrs MocroB .u, lnsofi  Megee Hrvr

pannofi 50 .n

31 gax. tss

HOUOJTOCHbTT\{ ABH)I(eHHeM npH rrrlrpHHe SeMJ|SHOTO non

Ocuonnue pa3Mepu ra6ap

f l p u r , r e q a H u e .  B e a u . r u s  . a  e  n a  M o c r y  M o x
BelHr{l,tHbt ee Ha .lloDore:

1) Ha uocrax c ,bsaoft noHr,rsy npu pacnonoxeHr{
Jrax ̂paarennrertuoft noJto_cbr (eni. t7-S,e);

..2) f,a Mocrax a,anHofi 6oaee S0 z, xoiai ycrpofi
ttorf rroaoctr conpff)KeHo c 6oltruuruH MarepHaJrbHbrMt{

IJ 3roM cnyqae Mo)Ker 6urr C - 0.

6) fa6apursr MocroB HasHaqarorcfl ts M0'CTli OT

r-15+clr-r+rcj r-

48t

Ta1nap 17-9

OTJII,IqATbCg QT-

$epu n npen€-

paSnenHTenb-
paTaMH.

,M,OCT, il ero

6nuu,a 17-10

_14+C
:- l5+c

a .u,oDorax c o.(,-
rsa 

'rraenee 
8 r-

PaccroqHze B cBe-
Ty Me)K.qv Ko-
.necoor6ofiHbrruH
6pyctrrrau unrur
6oprauu-f

PaccroqHr,re B cBe-
ry Me)Kny Qep-
MAN{I {  HA MOCTAX

c ealofi noHr{3y
E

PaccrocHr,re B cge-
ry Mexqy 3Jre-
MCHTAMI , I  KOH-

crpyxunfi Ha Bbr-
coTe 4,5 il or
Bepxa upoerxefi
\acru-A

MzuunatbHac uru-
pr.rHa rporyapa

Kareropua
IOporu

4 r 5

4 , 5 +

r3+c

0 , 7 5

7

0,75

8 , 5

3 , 5

- T

Karenlpul.r Aoporlr, r{a Koropofi p
AJrHHbr corJracuo ra6.n. 17-10.

JIansa
MOCTa B tt

r-7
f-8

r-7
r-8

r-6
r-7

I r-o
t t  1 7

* fa6apnr f  -4,5 Morier 6.uru npur,aeHeg TonbKo

\< 10I I  I

IV

v  I  ? 1 3
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PA3.qEJI TPETHN. THTPOTEXHHI]ECKHE COOPY)KEHHfl482

_-Hq_Mocrax Aqpor III xareropu,nr npH f_g H Aopor
IV-V Karenorplllr 

- 
npu l-7 lporyu,p" ycrpau,BaroT€fl TOJrb-

KOJr p'H H a.tHrrJ.IH UHTeHCHB HOro dleulexqAHono AB,H)KeHLI'I.
f'lp,u orcyrlcrrBlrH TporyapoB ycrpawBarolcfi 3arrr'THbre

noJlo,cbl no 0,% I't.
IIIlrpuua rporyapon ttpzHrrrMaercrr panuoft O,TS ,L; ,np.H

HHT€HCI,IBHOM IIem,exoA.HoM,UFH)K€HJ.IH c cooTtsgT.cTByIOqI-rM
o,6ocHo,eaHueM B Ka)KroM orAeJrbHoM cJryr{ae IxHpHqa ux
yB_e_rurr,HBaercfi Ha BglHrrLIHy, KparHyto 0,TS a.

Ha Mocrax c es,Iort ..nonllsy^ Tpmyapbr y,crpaHBar.orcH,
KaK frp,aBlllo, c sHeilrHefi cropoubr Qe,prrr.

Jl I4T E P A T Y P A

1-_l-raapoenepronpoer(r r.r  Mocxoscxuri feonoropasBe.u,oqHrrfr r{rrcrH-
ryt,  I4HxeuepHo-f eoJIol 'nqecKne HccJIe. l .OBaHUr ,U,ar rnapo3Hepferl tr{ecKoro
crpor{reJrbcrea, r.  I  u I I ,  1950.

2. fOCT 3999-48. Coopyxenurr rurporexHr.rqecKue. pacqer r\{aKcn-
ManbHbrx pacxo.u,oB Bo,4,bt peK.

3. IOCT 11688-49. Coopyxenufi rlr.u,porexlnqecKue. pasuepu orBep-
crnfi ,  neperpbrBaeirbrx sarBopaMH.

4. focyaapctseHHufi KoMHrer Cosera Munucrpon CCCP no .u,enaM
crponrenbcrBa. Hopr"ru ra6apHroe npu6luxeuns- roscrpyxqnfi  Ens
MocroB Ha aeroMo6unbHbrx r,opofax (ra6apnrur uocroe) H:l l2-bg, Focy-
.aapcrBeH_Hoe u3aareJrbcrBo JrnTepaTypbr no crpoHTenbcTBy H apxHTeK_
rype, 1953.

5. f-p H trr n-H_$._^4_., fuaporexnnqecxue coopy)reHuq, u. I u II,
Ioccrpofrusaar, 1954, 1955 r.

6. i{ a p n o B H. M., O conpnxeHnn 6le$oo MnoroflpoJrerHbrx ru.r[-
pgrglHr.r:rggxllx coopyxenuft, xypuan 

"fu.uporexnura 
u- ue.nuopaqua*

Ng 12, 1950.

7. Ky c K 9-g.JI.  C., Boasoe xosqficrso rn.u,poeneKrpocraHuur?, foc-
9HeproH3,[,ar, 1954.

8 .  K y c K o B  [ 1 .  C .  u H e  r p a c o B  B .  C . ,  H e x o r o p u e  B o n p o c b r
aKcnnvaraquH r{HoronponerHbrx^per{Hbrx nJroruu, xypHaJr 

-" 
lu.4porexHn_

r{ecKoe crpouTenbcrno- N 1, 1952.
9 .  O a e u r K e n H v  J I . B . ,  l p a o u r a - u u o n u t r e  n J r o r u n b t ,  f . n .  X I ,

u. I I  xi . 'pca rn_lp.orexHnqecxnx coopyxeHur? roA pen. E. e. 
'Sa"ipr"r]

CerrxosrHs. 1946.

12. crponrejrbHbre rroprlbr u npanu,ra, v. I I ,  focy.lapcrneHrroe ugIr.a-
TeJrbcrBo ,tHreparypbr no crpourenbcrBy H apxurerrype, 1954.



t  J I  A B A B O C E M H A n U AT A f l

OI4JIbTPAUI4 OHHbIE PACqETbI

r8 -1 .  OEU{HE CBEAEHHf l

o oHJIbTPAIII{OH HbIX PACTIETAX

l. OcHosHnIe IIeJIH I{ HasHarIeHHe

Qr'r.nnrpaIIHoHHbIx pacr{eroB

Qu.irrrpaquoHHbre pacrlerbl rltAporexHuqecKux coopy)Ke-
trnir npou3BoAsrcfl c ueIIbIo

a) oilpeAeJreHr.rs Qu.nrrpaquoHHoro AaBJIeHI{fl Ha ruApo-
TexHHqecKue coopyx(eHus;

6) ycraHoBJreHnfl BeJII{qHH rpaALIeHToB !I cxopocrefr

Qu,rrrrpau[oHHoro noroKa B ocHoBaHHH 6erounstx coopy-
)Keunft, B 3eMflqHbrx nJroruHax Ir Ha yqacrKax conpg}xeHl4r
ux c 6eperaMrr;

n) onpeAeJreHHs noJroxeHr{fi Aenpeccuouuofi noBepxHo-
cru Qr,rarr"pauz,oHHbrx BoA B 3eMJrflHbrx trJroruHax H ila
yqacrftcax 'rrpnMbrKaHufi nJiorr{n K 6eperau;

r) oflpeAeJren[e Berr.rrr,Hnu Qu.nmparyrouuoro rpzcXoA?.
Benuqnnn cxopocrefi v rpaAueuroe Qu.nrrpaquoHHoro

noroKa npu BbrxoAe ero e Hr4xHHfi 6se$ uJrr4 B ApeHax{-
Hbre coopy)KeHr.rfi tpe6yiorcr AJrfl orrpeAeJreu,I{fl Qu;tsrya-
qaouuoft ycmfiuza'ocrlr rpyura (euuop u cyQQosun). [au-
Hbre o pacxoAe Qu.urrparll4oHHbrx BoA rroc'BoJr-firor ollpe.4e-
JIHTb IIOT€pI{ BoLbI II3 tsOiIOxpaHHUIHIIIa 'U y,CTaHOBHTb ile-

o6xoAumocrb Mep'oupunrufi ,Iro IlX cHl{x{eH}iro.
OnpeAenqeMbre pacqeraMH $u.nrrpaquoHr{bre AaBJIeHHff

Ha co,opyx(eHr{f Hapqtry c npyr}IMll Qarropauu no3Bo-
Jlsror ycraHoBuTr y,crofiunBocrb gTLIx coopyx<euufi, a rar-
lt<e HaMerurn ueo6xoAl4Mbre MepoilpxflTlrs ilo cHr{}KeHHK)

$a.nrrp aquoHuo,ro AaEJreH'Hrrr.
llpu Qr.rnrrpaqr:oHHbrx pacqerax ruAporexHuqecKnx co-

opyxennfi 6o.rnuroe BHaqeHr{e uMeer npaBuJrbHoe oro6-
paxeHHe B pacrleTHbrx cxeMax rHApoleoJroruqecKHx ycJlo-
nut? ocsoBaHr.rff coopyx(eHuff H yqacrKoB npr.rMbrKaHufi
ero K 6eperarvr (crpoenne rpyHToB ocHoBaHHfl, BoAonpo-

Q rrHrlaeuocrb rpyHToB, pex(HM rpyHToBbrx BoA B ecrecr3eil-
Hbrx ycJronunx), a raKx(e yc,iloBzfi pa6orrr npotuso$u.nr-
TpaqlronHbrx ycrpoficrn (nponuqaer\tocrb unyHToBblx
creHoK, 3aBec, noHypoB, gKpaHoB, 6etona, B03Mox{Hocrb
o6pasorangrr ulerefi fi rrp.).

PacqerHaq fr{AporeoJrorfiqecKafl cxeMa Qunrtpaqun
paepa6arrrBaercfl Ha ocHoBe Aarrrrbrx r.rHx(eHepHo-ruApo-
reoJrofuqecKr{x i.rBbrcrauuft .

Huxe npr.rBoArrrcfl aHaJruTnrrecKr{e MeroAbI Snnrtpaqu-
oHHbIx pacqeroB rr.rAporexuHqecKHx coopyxeuufi, ocHo-
BaHHbre Ha lr.rApoMexaHHrtecKHx r.rJru rHApaBJrHqecKHx Me-
ToAax perxeHuff 3aAaq Qu.nrrpaquu,

flo.nnsyact 3THMr.I N{eroAaMH, npeAcraBJrflercg BogMo)K-
HbrM BbrrroJrHsrb Qunrrpaq?roHHbre pacqerbr rHAporexHI{-
qecxlrx coopyxenufi AJrfl npoctefiuux cxeM crpoeur{fl
ocHoBaHnfl 14 noAseMHOrO KOHTypa COOpyX(eHHr.

!.ls cJloxHbrx cxeM rr.rAporexHuqecKHx coopyxeHufi

Qu"nsrpaufioHHble pacqerbl Heo6xoAuuo BbIrIoJIHflTb gKcne-

pHMeHraJrbHbrMH MeroAaMI-I - Ha npu6ope 3fAA, B rpyH-

TOBOM lrJrr UIeJIeBOM v-IOTKaX. MeTOAUXa MOAeiiHpoBaHHq

uanopnoft n 6eeHanopuofi $unurpaqnlE B rl'IAporexHHqe-

cKr{x coopyxeHnsx nonpo6uo r.r3Jlaraercr n pa6ore B. I4.

Apanuua v. C. H. H'yr 'repona l .

2. Ocsonnue noflox(eHuq reopnu Su;rsrpa{un
@r.r"urrpaqua BoAbr B fiopax rpyHTa npoucxoAuT noA

BJTHIHHeM cHJIbl rgx{ecru 6raroAapg Harurrulo pa3uocru
HanopoB BoAbr B oTAeJrbHbrx Tor{Kax noToKa.

AsHxeHHe $untrpauuonHblx BoA lloAqlzHsercs H3Becr-
HoMy sal(ouy !,apcu:

q :  k a l ,  ( 1 8 - i )

fAe q-pacxoA BoAbi;
(l) - roflHaq reorueTpuqecKaq nJroulaAb ceqellHs

noToKa:

J - ru,u,paenuqecKflfi yK[oH (rpa.nr.reut) $r.rnmpaun-
H

r ourroro noroKa, paBHbrfr 
I 

W - noTepfl Ha-

nopa Ha A,rMHe rlyrH Ql,r.nlrpaqrarz t),
ft- xoaQQuqr.reHr Qr.unrpaquu rpyHra.

Vs Qoprvry.rrrr (18-l) c.nenyer, rlro pacxoA rpyuroBoro
fioroKa rnneftuo 3aBHcr{T or I'paAr.reIITa, qro HMeer Mecro
npH naMHHapHorf ,UBHX(eHHr{ BoAbr.

3axos .[ ,apcu (18-l) supaxaercs raK>Ke 3aBHcHMo-
CTbIO:

g :  k J . (18-2 )

Bupaxeuue rnfl, ,oKopocru Mo)KHo Ha,fi'I{,caTb, rKpoM€

TOrO, B BHAe:

r,u,€ u - Qurrnnuan cKopocrb Qu;trrpaquu, orHeceHHaq K
noJIHOMy CeqeHHIO nOTOKa (,) .

q
7 t  -  -

t
(r)

AeficrsureJrbr{as cKopocrb reqeHur BoAbr
fpyHra paBHa:

, n
f l  -  -
v -

m

(  18-3)

B nopax

( r8-4)

r,tre tn - aKTHBHafi [,opo3HocTb FpyrrTa.

OcHoeHrre auSQepeuunaJlbHbre ypaBHeHHfi ABr,r)KeHr.rfl
rp,yHToBbrX ts,oA Bbr,B,oAflTcs r4s 3arioHa flapcn 6es yqeTa

cnJI HHepIIHITI.

r B .  H . A p a s H H  n  C .  H .  H y r , r e p o B , , T e o p n r  , u , B H ) K e H H r r
>rHJtKocrH H rasoB a HeaeQopr,lnpyeuoft nopncroir cpe1e', I 'HTTJI,
i953.
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Anq ycrauoBr{Buerocr nJrocKoro ABH)KeHHr aTH
HrlHr{s HMeror cfleAyrcuufi sHA:

ypaB-

( lB-5)

(18-6)

( l  s -  7 )

d p "  d h
7t  ._  - - - : -  -  h-  .

- - - &
o x  d x '

f l \e uxr l  a! -COcTaBJrf l rouIHe Cr(OpOCTn nO OCfiM x H U,
ft - roe$euquenr 0r.r.rrlrpaquu;
ft - nanop;
g - noTeHrlr{aJrbHafl Oygrqus, cBsgaHHar{ c h

3ABI,ICHMOCTbIO

9 :  -  k h . ( rs -8 )

Vparueur.re (18-7) eHeeAeHo H3 ycJrogufl nepa3pbrB
HOCTH nOToKa Hec)Kr{Maeuoft x,a,AKocrH. Ec.nu n,oAcraBurb
B 9TO ypaBHeHHe BMeCTO O x kt gy HX SHar{eHH_fl H3 3aBH_
cuMocrefi (18-5) v (lS-6), ro" uo.ny,lnu:

(r8-e)

(18-  l0)

MII ilv c BecbMa MaJrbIMIt cKOpocTrMI{ TeqeHlrf, fAe
.4'BHX(,e[rHe su.nupauHoHHbrx tso,4 oTKJrOHfieTCfi OT SaKOHa
Aapcu. UAnaxo gTr,r orpaHr.rceHHbre no pa3MepaM 3oHbr
Qn.nmpaquoHHoro rloroKa He oKaobrrBaror gaMerHoro BJIH-
fl'H*fl. Ha ABHIi(eHr{e BoAbr eo sceri o6fiacrH sn.nrtpauuu.

I8_2.  YKA3AHUf l  O BbIEOPE H HASHAIIEHHH
npoTr{ BOO I,TJTbTPAIIHOH Hbtx ycTponcTB

l. [IoHypu

uerefi, Aaxe ue6oluuux pa3Mepon, oco6enHo Ha yqacrKe
conpffxeHnfl noHypa c n.norusoft (nanpuuep, BcJreAcrBHe
HeoAHHaKOrBbrX OC?,(OK), MO)KeT fl'OBfleqb 3a CO6Ofi nO:rTIr
noJIHoe Bbrrcnpqeure Hs pa6oru [ouypa KaK ilrporxno$u.nrr-
rpaulroHHorp ycrpoficrea.

fi.nuira noHypa npr{HrrMaercrr B gaBHcHMocrH or xapaK-
Tepa rpyuroB ocHoBaHHq H cxeMbr Apyrr{x npolunoQlut-
TpattnoHHbrx ycrpoftcrr coopyxenHfi; Herlenecoo6paaHo

AnHHy noHypa yBenrquBarb cBepx 2 -+ 4H,'rax KaK eQ-

QexrHnnocrr, ero e .r.{}rHoft naAaer.
flonypur He ycrpar{Balorcfl :
l) B ycrroBuflx cKaJrbuoro ocH'o'B?Hurff, cJrolr(eHHo,ro uo-

poAaMI{, ,H€ noABeprarcql{MHCf nrpoqeCCaM BbIilIeJIaqHtsa-
Hr4fl, npu ycr,poficree y nepxonofi rpaHu rrJrorr{Hbr sa-

BCChI;

2l B ycJroBr{sx fiecqaHoro ocHoBarrHfi MaJrofi rrroUsocrn
npu ycrpoficrne y repxoaofi rpaHu rrJrornHbl Meraflilu.re-
cKoro rtrrIyHTa vfiu zy6a, rroJrHocrbro nepeKpbrBarou{ero
BoAonpour.rqaeMyro roJrury, ecJrH rrer seo6xoAnMocrr{ B
ycrpoficrue aHKepHoro noHypa u Apenax{a noA rrJroruiroft.

2. IIInyrroBHe creHKrr, saBecbr u By6bq

Illnyurontre creHKH, gaBecbr It 3y6bf flBJrrrroTcfl Bepru-
KaJIbHbTMH nporuBoQHnbTpauHoHrrbrMr.r nperpaAaMr{ Arq

Qu.nmpaquoHHoro noToKa, yAJrHHflrotr{HMH nyrb Qn.nrrpa:_
IIHK. r' ?'*ii

llpu npoeKTIIpoBaHHI{ nm6xo,rrv.o yqurbrBarb rBoAo-
upoHHqaeMocrb ,MeTaJr.rrHqecKl{x n Aep€BflIlHbrx rxnyHT0-
Bbilx creHoK, o6ycnonneHHyro HaJr!{qHeM 3a30poB Me)rqy
orre.trbuhrMr4 6pycnxuu untlr B 3aMKax MeraJrJrr.rqecKux
rrIrIyHToB cTeHoK, a raKxe Bo[oEpoHHuaeMocTb qeMeH-

TaIIHOHITbIX 3aBeC.
Illnyuroaue creHKH, He AoBeAeHHbre Ao BoAoy[opa, Mo-

ryr paccMaTpr{BaTbcff KaK BoAoHenpoHr,rqaeMbre ToJrbKo
rrpu 6o.nr.Jrrofi uoulxocru Qu.rrnrpyroruefi ToJruIfi ocHoBaHuff.

Ens cHHx{eHHq .[aBreHHq QrEnsrparlnoHHoro noroKa Ha
noAorrrBy coopyx(eHus cneAyer rxflyuToBbre creHKH (saae-
cH, sy6sr) pacnoJrararb B nepxonofi 3oHe coopyx(eHus,
Ao uepruxanruofi tl.nocKocrH, pasrpaHl,rqHearouefi coopy-
xeuue Ha BepxHuir tr uuxuufi 6reQu (Ao earaopoB).

OcuosHofi nporunoQnJrbrpaquosnofi nperpa.uofi B ocHo-
BaHHH flJrorur{ paccMarpaBaercfi ru[yHT (eaneca, gy6),

pacrroJrararcutufics y nepxorofi rpaHu rrJroruHbr.
flonypHufi r[nyHT (gy6, aaneca), KaK rrpaBuJro, cJreAy-

eT ycTpar{BaTb npH aHKepHoM [OHype, a TaKxe npH Ha-
ilrrcwn ApeHaxa no.4 noHypoM.

Bo.u,o6ofinnfi unynr (sy6) KaK nporuno$r.rJrbrpaulroH-
Hoe Mepo[pnqrue ycrpar{Baercff B peAKr{x cJycaffx. Vc-
rpoficrao B HHx<HeM 6re$e o6parnoro Sll.rlrpa v npu-
rpy3l(H o6nqso Brro"THe o6ecnequeaer 6esonaCHure ycJro- ,
Br,rs AJrfl BbrxoAa Su.lrrparlnoHHbrx BoA B uHxsl.rfi 6re0.

f ipenaxu B
sSQexrunuunl
NOJIHOC CH'ITi1E

3. ,[,penaxn

ocHoBaHHH n.rroTLrH ffBJrsloTcs uau6onee
Meponpusruelr, o6ecnequnarcuruM nor{TH
Qu.ntrpaqnoHHoro AaBJreHHff Ha noAoruBy

coop)"KeHHq.

,I l ,penax ruoxHo vcrpa'Barb He roJrbKo B ocHoBaHHH
IIJrorHH, Ho H noA noHy,poM. flpa na.nvunu rpeHaxa no-
Hyp H [XlynTbr rrilLr 3aBecbr, pacnoJrafalolqHecfl B cTopo-
Hy Bepxuero 6teQa oT ApeHa)Ka, Hrrferor Ha3HarreHne no-

HHgI{Tb cKopocrr{ BxoAa $u.nrrpaqr{onubrx BoA B ApeHarr(
ri o6ecneqnrr Qu.rrorparluoHHyro ycrofivnaocrb rpyHT a Ha
yqacrKe PacnoJroxeHHr ApeHa)Ka.
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.[,peuax Moxer 6urs ropn3oHraJrbHbrM (rpy6uarufi. unn
B BHAe orcbrnKu o6paruoro Sunrrpa noA noAorusofi nro-
Tr.rHbr ll.nu nouypa) H BeprHKaJrbHbrM (e en.qe oAHoro unu
HecKoJIbKIrx psAos cxsaxuu) . /

Beprura.nsuurfi ApeHaxr [e.necoo6pasuo ycrpar.rBarb B
yc.rroBHrx aurrsorponHoft npoHHr{aeMocrH ocHoBarrHrr HJrH
I Tqx cJry.qaffx, KorAa ocuoBaur{e MuorocJrofiHo, a nepxuafi
c.ttoft ue6onr,urofi MoxIHocrI{ HMeeT gHar{HTeJrbHo MeHb-
uyto nponHqaeMocrb, qeM HHlr(eJr,exaqufi. Ilenecoo6-
rpa3HocTb ycrpoficrna BepTHr(aJrbHoro ApeHax(a B nocneAHeM
cJlyqae onpeAeJrflercff ycJroBHrMl{ ycrofiu,urocttr n.no-
THHbr Ha CABHr BMeCTe C BepXHr.rM CJTOeM rpyHTa OCHO-
BAHHf f .

Vcrpoficrro BepruKaJrbHoro ApeHaxa Mo>r(er 6urs pe-
KOMeHAOBaHO TaKlKe AJrfl cHflTHfl Hanopa noA BoAoynop-
Hbr.M cnoeM B [peA€Jrax Hlrx{rrero 6rc$a coopyxeuurr B
Ilerqx 'o6,ec[,e'{eHna ycrofivuBocru puo6epvru Lr- Esa peK}r.

4. ConpnxeHne nJrorHH c 6eperaun il AaM6aMH

Ha yuacrKe conpflx<eHufi nJrorurr c AaM6aMr.r H npuMbr-
KaHfifl Hx x 6eperaru npnMeHsrorcff:

a) eaeecu B BH.4e runyHToBbrx creHoK, xereso6eroHHbrx
r4rrr4 AepeBffHHbrx AuaQparM, a raror{e B BHAe uruuffHoro
tAPa;

6) r.nunanbre r{nu 6rEryunue rroHypbr nol Aau6aMH Ha
yqacTKax Hx rIpHMbIKaHilf K TIIOTI{He;

B) ApeHa)K sa Huaoeofi noAnopHori crenxofi conprraro-
ulfix ycToeB nJroTtrHbr.

Paqaoualtuoe pacnoJroxeHne v AJrr{Ha 3aBec npn yc-
JToBHH r.rx BOAOHenpOHT{r{aeMocTr.r oilpeAeJrfleTcs pacqeTov
(ct 'r .  HH>Ke n. 18-7 u n. l8-8).

Ha yqacrKe conprrlKeHur . peKoMeHlyercfi ycrpar{Barb
oAHy 3aBecy, pacnoJrarafl ee B npe.I(e.nax eepxonoft qacrl4
coopyxeHHq. KaK npaBr{Jro, noA nprrMbrM yrJroM K ycToro.
llp, Her.ny6or<oru 3aJreraHHH Bo,royrropa 3aBeca AoJrx{Ha
o6ssareJrHo rrpope3arb Bcro $rE.nsrpyroqyro r,oJrrrry rpyHTa.

l loHyp noA Aa,v6crf i  Ha yqacrKe cofiDqiKeHuff ee c nJro-
trnuofi AoJr)KeH y'crpaHBarbcs B ycJrorBr.rrrx 60;lturofi Morq-
Hocrn nponuuaeuofi ToJTITIH ocgoBaHI,rs, KorAa o6xolnofi
I IOTOK MO)T(CT OKA3ATb CYUICCTBCHHOC BJIHflH}IC HA SA,rIr-
pauurc B ocHoBaHHH coopy>KeHr.{ff. paeuepn noHypa noA
4au6oit H ero e$Qexrunuocrb Mox(Ho onpeAeJruTb Jrr,rrrrb Ha
gqreBe gKcnepHrueHraJrbHbrx HccneAoeaHr.rfi Ha npudope
3rnA.

,(penax ga ycrotMu ycrpauBaercff B rleJrffx cHi.rxegr.rff
AABJICHHfi BOAbI HA NOANOPHbIC CTCHKI{ YCTOff H YMCHbIIIC.
HHr BJTHfiHHq o6xoArroro noroKa ua Sunnrpaquro B ocgo-
BaHHH [JroTHHbr. .{peuax< qe.recoo6pa3Ho ycrpauBarb Bo
BCCX CJIYqA'X 3A HHSOBbIMH CONPflIAIOITI.IMI.I  CTCHI{AMII
ycrofi lr B orAeJrbHbrx cnyqaflx - 3a 6eperonuu 6uxotvr.

flpeuax ua 6eperoBoM orKoce c ntlsoBofi cropoHbr co-
opylKeHHff npeAycMarpHBaercr c rleJrbro npeAoTBpauleHHq
QurrrpauHoHHbrx .u,eSoprnlaunfi rpyHra H sar;ry6.ueuun
xpitsoft AenpeccHH, ueo6xoAHMoro Bo us6exaHHe npo-
Mep3aHr{fl Qultrpaqr{ouHoro fioroKa npu ero BbrxoAe B
peKy.

r8-3.  THAPOMEXAHI, IqECKHfr  METOA pACqETA

HAI IOPHOH AHJrb rpAr IHH B  OCHOBAHI , I p I

THAPOTEXHUqECKI iX  COOPyXEH HE

B AaHHoM naparpa$e npr.rBoAffTcff aHaJrHrr.rqecKile Me-
ToAu pacr{era Qnntrpaqr.ra B ocHoBaHHrt rHAporexHr,rqe-
cKHx coopyxeHufi AJrf npocrefiuux oqeprauuF noA3eM-

'Horo KoHrypa coopyxenHfi. MeroAur pacqera ocHoBaHbr
Ha reoprg qg,rrfpaunn B oAuopoAHbrx rpyHrax, paapa6o-
rassofi H. H. flasaoncKnM.

B np_uno4uMbrx pacqerHbrx $opnay;rax npr.rurrTbr cJre,u.yru_
utue o6osHaqeHuff:

s h l
gh l- rnnep6o.rnqecKr{e $ynxI1]ru;
t h ,
K - no.rrnufi sJrJrunruqecxufi HHrerpaJr 1_ro poAa

flpH MOAyrre t. i
]<' - no.nrssrri s.tannrnqecirufi HHT,erpaJr I -no poAa

^ . npu AonoJrHnTenbrroM MoAyae 
't,':lf 

l-N;
r \?, L) - olrlrrnruqecxur? nnrerpa.n - l 

-ro poAa ilpH aM_
nJrr{TyAe go H uo4yne A.

1. O4nnounufi BoAoHenponnrlaeMbrfi runyHr
npu 6esrpaHnqHofi rvroqHocTu npoHurlaeMoro

OCHOBAHHA

(Sern. 1B- I ,a)

Quz. IB-1. Cxeuot K pacqemy eunompaquu
noo unyHmo.u

a - 6esrpannqHafi MorllHocrb npoHlrqaeMoro ocHoBaHHs; 6 _ orpaHr.r_]
r 

qeHHas MoulHocTb npoHu[aeMofo ocHoBaHHf

l lo H. H. llas"noecxovv:
a) Harrop no HH3oBofi rpaHn rxrryuTa onpeAerqercq rro

ypaBrreHHro

( 1 8 - 1 1 )

6) Hanop no nepxouori rpaHa runyura

E .

i1.l;,:

c#,

lLilr
'F ;

:+
ilr

'i!,;

i:#*

h:  HI  ur . r in  (+)  ,

h:  Hf t -+arcs in(+)1,  (18-r2)
fAe 0 =(/ --( si

n) QunsrpaquonHufi pacxoA,
ro 6reQa:

I  1  x . \
Q : k H -  A r s h  { - : 1 ,

T  \  S /
f,4e - oo -( JC .-( 0;

nocrynarcuur'r ue BepxHe-

( l B - 1 3 )

r) cxopocrt SHnnrpauuu no AHy HHx<Hero 6teea

I
u y : k H - (  I8  -  r ,1 )

r,qe 0 --( f --( oo.
1/s2+xz

* Ta6;luuur 3f lrunruqecKHx HHreFoaJroB r ,n.  1.
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2. OAnsoqHufi BoAoHenpoHuuaennufi uInyHT
npH orpaHurrennofi MorqHocrn nponrqaeMoro

OCHOBAHHq

(cu. Qur. I B- I ,6)

I Io H. H. f lasnoBcKoMy:
a) Hanop BAoJrb unyHra

h -

3HaK nJrloc uepe4 BTopbrM rrJreHoM npaeoft qacru orHo-

cnTcs K BepxoBofi rpauu unyHTa, gHaK MlIHyc - K Hr.rso-
nofi rpaua;

6) no.nuuft Qu.rrrrpaquounurl pacxoA B ocHoBaHHH trJro-

O :  k H \ ,' 2 K

\  .  l n  s \
f A e  ̂ : s r n  

\ ; . 7 ) ,

n) euxoAHue cKopocru Qra"irorpauun ilo AHy
6reSa

p,, i  n 4 p,
, T

rAe P - $yHxquq, sHaqeHr{s xoropofi rpr{BeAeHbr
t  8 -1 .

Ta6nuqa 18-l

3naqenus Synrqran P

aor ' (

l *

(;

Y
i n -

sin

--( s,r4e 0.-<y

; +)-.""(; ;)
+) ."'(+ +) '

( 1 8 - 1 6 )

HIi>KHCfO

(  1B-17)

e ra6r.

0,20,0 0,4
s

T

0
0
0
0
0

0,043
0,042
0 .040
o:o3e
0 :037
0,035
0 ,031
0 ,027
0,020

0,008
0 ,009
0 .008
o, oos
0 ,008
0,009
0 ,007
0,006
0,004

3. Illocxnfi Qnror6er 6es urnyHroB
[pr{ HeorpaHHqeHHofi MorrlHocrlr rrpoHHuaeMoro

ocHoBaHI{q

(S"r. l9-2,a)

flo H. H. llas.aoBcKoMy:
a) Hanop il cKopocrb no ocHoBaHnro S.nror6era onpe-

AeJrsrorcfl no Qopuy.nau

l x
h :  H  -  a r c c o s T ,  ( 1 8 - 1 8 )

T L

r.ne - I -,K x -< * /;

6) Su.nrrpaquoauufi pacxoA, nocrynarculufi qepes aHo
Bepxnero 6neQa:

1 l
t ) x : k H  - ' : ,

a '  
l / l z - v z

r  |  |  x l
, :kH _ Arch 

l_ Z/ ,

l 1
a v :  k H  - '  

- ,-  T  
f  x z - l z

I A e - o o - - ( # - ( - / ;

n) BbrxoAnbre cKopocrlr Ounrrpauuu ro AHy HHx{Hero
6neSa

(18-  te)

(18-20)

(18-21)

rae /.<( x .-( @.

Be.nuquurr Hafiopa, pacxoAa H cxopocrefi Moryr 6trrl
Bbrr{r{cJreHbr raKxe no AaHHbrM ra6.u. l8-2 14 l8-3, co-
craBJreHrrbrx E. A. 3auapunrru.

4. Ilaocxnfi S.irror6er 6es tunyHroB
npH orpaHrqeHHofi MorrlHocTr{ npoHHuaeMoro

OCHOBAHHg

(cr'r. Sur. 18-2,6)
H. IIasroBcKo\{y:

p no ocnoBaHr.rrc Snm6era

.-( /i

f lo H.

a) Hano

I A C  I < T
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Ta1nuqa

[IoHeeIenHHe Hanopbt \r cKopocrn BAoJrb noAolrlBbr nd'rocKoro S;rror6era npg HeorpaHgqeuHofi MonIHocTtr
poHHuaeMoro ocHoBaHHfl

+o ,zl *o,n

487

I8-2

x_T - r, 0 
l-o,nul 

-0, nrl-0,s01- o, el-0, ul-o,nl-.,, +0 ,6 + 0 , 8 +o,e 
l*o,nrl*o,nrl*,,

h

H

a-t

KH

0 ,94

I  , 6 0

0 ,90 0 ,63 o,rol o,nn0 ,37 0 ,29 0 , 2 1 0 , 1 4 0 , 1 0 0 , 0 6

o,r, 
f 
o,u, o,r, 

I 
o,r,0 , 4 0 o,url n,r, 0,35 0 , 4 0 0 , 5 3 0 , 7 3 I  ,02 1 , 6 0

Ta1tuqa 1B-3

[lpuneAeHHble pacxoAbl It cKopocrn IIo AHy Bepxnero u HHl<Hero 6re{on npu ycrpoficrne nJrocKoro {.nror6era
Ha ocHoBaHHH HeorpaHuqenHofi MorrlHocrn

0 , 0
q

KH
0 , 1 0 0 , 1 5 0 , 2 0 0 , 2 5 0 , 3 0 0 , 3 5 0 ,40 0 , 4 5 0 , 5 0 0 , 7 3

aJl

kH
0 , g g 0 ,65 0 , 4 8 0 ,37 0 , 2 9 0 , 2 1 0 ,20 0 , 1 7 0 ,  1 4 0 , 1 2 0 , 0 7

6) nonsufi Qil.ntrpauuonsnfi pacxoA rroA Snror6erolr

K '
q :  kH :-,  (18-23),  2 K .

/ *  i  \r . n e  t r : t h l + . - t .
\ 2  r l

_ Be.nuqnuu opAHHar onropbr HanopoB no noAotxnt $nrcr-
6era n Qu;rlrpaquouunfi pacxo.n Moryr 6nrn onpeAerre-
Hbr raK>Ke rro HoMorpaMMe (Qnr. 18-3) urru rpa$rary
(Qerr. l8-a);

n) oplnuaru snropbr BbrxoArrbrx cxopocreft eunrrpa-
quu no AHy HH>KHero 6le$a

Ur ,  :  kH
V

".n(+ +)
( l  B-24)

Ta6ttuqa IB-4

3uaqenus Synxuuu P

0r1 0,,2 0,5 l n 2'0

'n(; +)'n(; T)
r,qe / --( Jf .-( oo.

Qopuy.ra Ar-a onpeAeireHufl opAr{Har snropbr cxopocreft
no AHy Bepxuero H HH)r{Hero 6le$on Moxer 6nrn fipeA-
cTaBJreHa raK)Ke e 6onee npocroM BHAe:

H
o y : U ,  O ,  ( l B - 2 5 )

rAe P - Qyurqun, suaqeHus xcropoft rrpuBeAeHbr B ra6n.
t8_4.

0 , 2

0 , 4

0 , 6

0 , 9

1 , 0

2 , 0

3 , 0

4 , 0

5 , 0

l , g 1

1 , 3 6

|  , 1 7

I  , 0 1

0 , g l c

0,594

0 ,441

0,350

0 , 2 9 1

I  ,090

0,370

0,740

0,630

0 ,590

0,379

0 , 2 9 1

0,22+

0 , 1 9 5

0,469

0,395

0,345

0,305

0 ,275

0 , 1 9 0

0 , 1 3 3

0 ,  106

0,099

0 , 1 9 2

0 , 1 6 0

0 ,142

0 ,  1 2 5

0 , 1 1 2

0 ,073

0,054

0,043

0,036

0 ,039

0,032

0 ,030

0,026

0,022

0 , 0 1 4

0 , 0 1  I

0,009

0 ,007
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5. Qum6er, aarny6leunufi npn HeorpaHnqenHofi
MOITIHOCTH flpoHr{qaeMoro ocHoBaHHs

npuBeAeHbr e ra6r. 18-5.

@uz. IB-5. I^gafiurc_ d.rtn onpedenenun npuaederuruozo
Hanopa h, nod sazty1teHHbrJvr. Snnmfienrou

' 6. ll.nocrufi Q.rror6er c oAHHM

db BOAOHenpoHHrIaeMbrM rxrryHToM
npll HeorpaHurreHHofi MouIHocTH

npoHHr{aeMoro ocHoBaHHfl

@uz. 18-6.
Quttompa4uu

6emoa c

Cx_eua rc pacqemy
nod nttocrcu*t fittrcm-
odHL.ilt WnyHmo.tut

I)
J ,

( r8-  28)

HLI>K'IeIO

llo H. H.
a) Hanop v y *

x

Saatrpa{au flo AHy

I
k H -  x

/ r J

(18-2e)

l Vsz-:-xz

r le lz --( -f .-( oo

Ta1nuqa 18-5

sHaqenus eyurquu i:t U,, +)

18-5.

q4 - / r -  x . - < 0 ;

6) Hanop ro

t
h :  H  -  a r c c o s

-

rae 0 :( .{ ( /2.

g

L '*(+)'.{*efl ,
'*(+)'-{;wj

ocHoBaHnro Husoeori qacrr{ 
$nrcr6era

I r  f -  f ,  / . \ ?  l . |
\; LV '*(;J -l 

i , uB-27)

MOX(HO OrrpeAeJrsTb raKx(e

nocrynarouvfi qepe3 AHo

( r8-26)

0,813 0,80 0,796

,t6culrccr,r 
f

-  0 ,5s8
-0.  600

-0 ,309
-0,372
- 0 , 4 1 5
-0 453

-0, zos
-0,832

0 , 7 9

0 ,96
- l

-0 ,903
- 1 , 0

_

0

3,,'n
0 , 6

,



6 g0 o n p o nit q a e nou) e p uHrT
fiecxbne.t poi e n g Fiior

ls

flo
a )

a=-9
iER

rrpoHHuaeMoro ocHoBaHHs

(Srar. 18-8)

H. f. Me.neqenxo-A. B. Pouauoey:
pacnpeAeJreuue Hanopa no AJIHHe Qnror6era

2 (x-L)

L

( H r - H 2 ) * H z ,
l L x

+ - a r c c o s ,

+

(18-30)

rAe Bbrpax(eHne B npfiMbrx cxo6xax -.norapr.rQu MoAyJrt
(.norapuQrra 3HaqeHHq c [oJrox(HTeJrbHbrM suaxolr);

OCHOBAHHfl

(Sur. 18-9)
IIo A. B. PoMaHoev:

@uz. IB -9.
'1nod nttocrcuu
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a) pacnpeAeneHae Hanopa no AnHHe e.nror6era onpe-
Aerrrercrr no $opr"ryne (18-30), n xoropofi Qo HaxoAHr-
cn no ypaBHeHr{ro (18-34)i 

,
6)  pacxoA ApeHaxa

1 l .s-34)

f "
2  l /  

t r +  
z  

( 1 8 - 3 5 )
rAe AFI:1 arcsin y 

--r ttrr-Hr)+nz-Hoi

4 - lxrrpHHa ApeHa)Ka;

n) cKopocrb Qu.rrnrpauun BAonb r(oHTypa nJroruHbr
onpeAernercrr no rpoprrly.rre (18-33), n xoropoft Qo Ha-
xoAurcs no Qopnavne (18-34).

I8-4. OPA|MEHTHbIR METO.U. PACqETA

oHJIbTPAIIIIH B OCHOBAHVil4

THAPOTEXH Hq ECKI{X COOPyXEH H H

@parueHruufi tr,teroA Sr.r.nrrpauuoHHbrx pacrreToB, [peA-
noxenuufi H. H. llannoscxlrvr, gaKJrroqaercr B ToM, r{To
3aAaHHas o6nacrr Sr.rnrrpauwa pae6nnaercfl Ha pflA eJre-
MeHTapHbrx o6rracrefi (Sparrrlenroe), AJrr Koropbrx Moryr
6atm cpaBHirT€JrbHo .npocro Ha,fiAeutr roqHbre,perxeHn-fl
ABHx(eHur $n.ilsrpaqHoHHbrx BoA. fpauuunr eparnreHroe
npuuttMarorcs npu6nnxenuo B KaqecrBe nonepxHocrefi
paBHbrx HanopoB. O6rqee peueur{e Afifl .B,cefi saAaHHofi
o6nacuE.-Sunsrpaqur.I HaxoAr{Tcfl nyreM yBssKH rracrHbrx
peureunfi, noJryqeHHbrx AJrr cocraBJrflrorrlnx grv o6.nacrt
Qparuenron.

B AaHHoM naparpaQe nprdBoAffTcff aHaJrr4TuqecKr4e pe-
rreHuq Antr ocHoBHbrx $parueuroe v HeKoropbre o6ulree
peIIreHHr, noryrreHHbre rro QparueurHoMy MeroAy n.Jrfl
PflAa BcTpeqarcrrlHxcE Ha rrpaKTr{Ke xapaKTepHbrx cxer{
rroA3eMHofo rioHTypa.

I. O.nm6er c BoAonerrpoHnrlaeMbrMu rrrnyHTaMu
npn orpaHHrreHHofi uouIHocTH rrpoHr.rqaeMoro

OCHOBAHHfl

O6rrqno pa3AeJrrroque ceqeHHff Mexqy Sparuenranrrr
npoBoAffTcfl no Jrr.rHHfiM paenoJro)r{eHur mlyHToB (Sur.
l8-10). llpn .np6ou paCn,o.noxeuuu rr sacJr€ rrr)nryHroB

t

49t

@uz. 1B-11. Cxeuu ocHonHbt'x fipaz,aerumoa

.z - Buyrpennnri Sparrreur; 6- sHeuHnfi $parruenr

a) paBeHcrBa QunlrpaunoHHbrx pacxoAoB B Kax{AoM H3

QparueHroa, T. e.

Qr  :  Qz :  Qs  :  . . .  :  Qz i

6) panencrBa cyMMbr norepb Hanopa Bo Bcex Qparrrlen-
Tax noJrHoMy Hanopy //, r. e.

H :  L H t *  L H " +  L Hi  +. . .  *  LH,n '2

flpuneAeunufi Qra.rrnrpauuouuufi pacxoA Qr B ocHoBa-

HHr{ coop}Dr(eHHs, cocrosulero r{3 oTAeJrbHbrx QparueHToB,
tto H. H. fla'n.noncxorr,ry, onpeAeJrsercrr cleAyroueft Sop-
nf V.itOfi:

8 r : (  18-36)

( r8-37)

MOryT

(18-38)

rl.e 4 rm- upuBeAeunufi pacxoA m-ro $parrraeHra.

AeficrtsHre"unHrrfi $n.norpaquouslrfi pacxoA B ociroBa-
HIrH CoopylKeHr.rfl paBeH:

1 1 1 1 '
j - +
4r, 8'r, 8r, 4,*

q :  kHQn

rAe H - no.nuufi Harop Ha coopyxenr4e;
fr - xoeQQuuuenr Sr.rnlrpaquu.

florepn nanopa B npeAe,rrax m-to $parueura
6nru nlr,rracflbubr no $oprrlyne:

LH* :  f i u .
OnpeAenenire sneueuToB SraanrparluogHoro rroroKa AJrff

oTAeJrbHbrx Sparuenroe npofi3BoArrrcrr rrpH noMorrlu Ho-
MorpaMM B. C. I(os.nona no 3aAaHrrbrM oTHocr{TeJrbrrbrM

t S r 5 2
pa3r{epaM -1, , i  vr  

T-
Ans nHyr$ennero Qparueuta ($ur. l8-ll,a) Benr{-

qr.rHa IpHBeAPHHOTO pacxola Qrm orrpeAeJrseTcs no Ho-

MorpaMMe, uso6paxeuHofi na Qtlr. 18-12, a [pr{BeAeH-
HbIe Hanopbr B Tot{,KZX 1, 2 H 3-np,n [IoM,oIqu HorMo-
rpaMM, nao6piaxeHubrx rHA Qur. 18-13 u 18-14.

Aas BHeurHero QparrvreHra (cu. pac. 18-11,6) BerrH-
qr{Ha npuBeAeHHofo pacxola onpe.(eJrfleTcfl no Hor{orpaM-
ue ua Sur. 18-15, a serirr{HHbr npHBeAeHHbrx HarropoB B
roqKax 1, 2, 3 u 4-no HoMorpaMltaM Ha Sur. 18-16-
18 -19 .

Maxcuua.rinuan npHBeAeHHafi cKopocrb Qr.l.rrtrpaurnu B
TorrKe 5 no AHy Hrrx(Hero 6retpa onpeAensercq ts 3aBHcH-
Mocrr{ oT y4a3aHHblx s5rul€ pa3r\repoB Qparuenra no

HoMoFpaMMe Ha Qrdr. 18-20.
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PASNEJI TPETH}7. THIPOTEXHHVECKHE COOPYAEHHfr

2. Q.nror6er c BoAonpoHHrIaeMbrMH runyHTaMH
npu orpaHuqeHHofi moulHocru npoHHrlaeMono

OCHOBAHHC /

B Aausou cJyqae B KaqecrBe AonoJrH'Tarono* cocraB,
nflIoultlx QparueHroB BbrAeJrsrorcs unyHToBbre $parueHrur,
r.  e. Sparnaeurn co unyuronofi  cieHxofi  nocep*a"ne,
KOTOpbre paccMarpHBaoTcs ycJroBHo, KaK fApa H3 O-IHO_
PoAHoro rpyHTa. Pacqeruas ufipr.rHa ttrnyH.roBofo epar_
MeHTa flpr{Hn,Maercn panHofi | u.

LTerreHb BoAonpoHHuaeMocru rxnyHToBoro QparueHra

xapaKrepu3yercf l  npu sroM xoaeeuuueHroM r: 
!L .-  

k A '
npeAcraBJlffroullrrr,r co6ofi orgorrreHne $uxruenoro xoaQfr'u_
IIHeHTa Qu:nsrpaquu unyHToBoro Sparrr,reura (xax o,[Ho_
P,oAttofi cpeAbr) - kq* AeficrsnrerrbHoMy xoaQQnuraeury
Qlrnb-rpaqHH rpyHTa e o6nacru pacnoJrolKeHHfl trrrryHra-
Rn. UreneHu BoAorrpoHuuaeMocrtr unyHTa 3aBHcHT or

pa3MepoB u1e.nefi, paccroffHpls Me;KAy Hr.rMH, 3anoJrHeHHr
nx rpyHToM uJrH ApyrHM MarepuaJroM. Bonpoc o Bo.u,o-
NPOHI,IUAEMOCTH IXTIYHTOB ErUC HCAOCTATOIIHO H3YqEH.
IIo r{MerorqHMcfi Aalururnr BHl/rVI Bogreo, *o*"o .r,nrr
pacrreroB B _ nepBoM npu6"nHxeHHH npHHHMarb A.rrfl Kaqe-
crBeHHo Sa6HrHX TUnyHTOB npu ilecqaHbrx 14 cvrecr{aHbrx
rpyurax ocHoBaHr{s roaesuqueHT 1 paeunrr,t:- nnn r{e_
TaJrnr{qecKoro IufiyHra 0,0025-0,0050, AIrn AepeBflH]ioro
rnrryuTa 0,02-0,08

a) @nrcr1er co tanuHronq doaedeHHbllt
do BodoAnopa

(no B. II. Hedpuea u E. fl. Xananoeofi)

(Dunlrpauuonunfi pacqer s.nr,or6era c BoAonpoHr{rrae-
MbrM rrrnyHToM, AOBeAeHHbTM AO BOAOynOpa, npoH3BoAr.rT_
cfl rryreM ttpHBeAeHHs Aericrenrenrsofi o6.rraciH da;rrr_
paIIHH (@ur. l8-21,a) K euxrnnuofi, B Koropori iun1,u-

:9urtfi, Qparrvrenr -:aUgHgI nupryansnofi anuHofi e;rror-
Oera lBHp (Qur. 18-21,6).

a)

rDuz. 1B-21. Cxeuu K p&cvemy Sunumpatquu B
ocHoBaHuu nJtomuH c yttemoil eodonpouu4aeuocmu

wn)/Hma, doeedennozo do aodoyngps

c  - .u .e f i c rnnredbHaf l  
o6a.acr l  Sua l rpaqr . rn ;  6  _  rpuxrHeHal'  

o6 .nacru  $r r .n r rpaquu 
-

[ .rrn npuueAeHH_ori raKHM o6pasou o6.nacrn rHApoAHHa_
MHqecKHe sJreMeHTbr eu.rrsrparluoHHoro noToKa onbua"r"_
rorcq no Qoprvry.rrarrr ^.nn nnocKoro. 6aror6era npi HaJrH_I{HH BoAcyropa HJIH xe MeroAoM Sparueuron.

DHpryaabHar AJTHHa runyHToBoro Qparrvrenra BbIrIHc_Jrrercr no Qopuy.ne:

,  l .
"Blrp 

- '|L ,
Ii

(18-se)

r ,4e 1 -  xosQQuuuenr,  3HaqeHHfl  KoToporo npuBeAeHbr
BbI l l IC.

6) @ttw6er c BodonpoHuqaerwbrru LunAHrotyt,
He doeedeuHbt*t do 

'aodoAnopa

(no B. n. Hedpuea-)
Pas6u'sxa 'Ha Qparueurlr B eroM cryqae [IpoH3BoAr]Tc,

raK, KaK 3ro no_Ka3aHo nyHr(rr{poru Ha Qn.. Ig_ii:;',
T. e. no ilHHHflM pacnoJro>
unyHTaMH. PagnerlHaq JrHu
BOAurcs napaaflg{bHo rnnvHt
nponoprlHo HaJrb Hbrx,u..nr.rn a rvr

Mep, AJrs cxeMbl, npHBeAeHI
crorHHe or pae.ae.nuHoft Jrur
paBHo:

/ i  : a r r . -'  
sr*s2

*_Tp_l 
raxofi paa6unxe o6.nacru $unnrpaqun Bce ee

QparMeHrhr cBo.4flrcff K AByM rHnarvr: JHyTpeHHeMy (Qul.
L8-22,e) r.r  BHeuHeMy (Sin. lg-22fj .-J 

-rv" '^vrlrr

A n g  B H y r p e u r e r o  S p a r M e H T a  B e n r { q n H b r
rlp[BeAeHH-"-1"_^_pacxoAa u npHBeAeHHOfO Hanopa B roq_
Ke -{ HaxoArrcff ro npra6.nuxexHbrM eopnry.rrauB. II. He.lpura:

27" ,+(1  - r )q r ,o

I  r , \ :
1 +  ( 2  / -  l )  ' i

( r 8-10)

@uz. 18-22. Cxe:toL rc pacuemy fuununtpu-
quu B ocHoSaHuu ntonxuH c yqemow aodo-
npoHuqoeilocmu. utnyHmoB, He doaedeHuotx

do aodoynopa

a -oi. ; l rcr6er c Bo,[oIpoHHrlaeNrbr-\rr{ unvHTailrr,r .  He .[ ,oBe-
re i lubr \ tH  .1o  BoJor  nopa:  6  -  sHe[ iu [ { r i  epanr r , reHr :

a -  nHy. rpeHun i i  QrparveHr

6)
+ I '
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PA3NEJI TPETIIN. r H,4POTEX H Hq ECKH E COOPylr<EH H n

,  ( l -ho,, t )"4n1,,
t t " t :  

l + ( r / - D r '  , ( 1 8 - 4 1 )

rAe / u T-AnHHa r{ Bbrcora eparnaeHra B tt;
rl - ros$$Hr&reur, xapixr.epnsyronlafi ' ,BoAonpo_

HI{qaeMocrb lrrnyHToBoro Sparrr,tenra;
4r,0-npHseAeHurrfi pacxoA Qparrr,Ienra npH BoAo-

HeIIp_oHr{rIaeMoM [rnyHre ( t] : 0); onpe4elr-
enauft no rpa$uxy (Sun. lg_23);

h0'o"r,l- 
npuneAenuufi Hanop B ToqKe I npw. BoAoHe_

:fl13 Y""';'#oTli"lf 
"" l'', f 3l i 

o n peAerl s -

fpaQnxu (18-23 rr 18-24) uobrpoeuu no 3aBr{cHMo-
crflM, uafiAeuuuru H. I'. MeneuteHKo.

i l , t r s  B H e u H e r o  S p a r M e H r a  ( c r r , r .  S u r .  l g _ 2 2 , 6 )
BeJIHqLIHbI 

_rIpHBeAeHHoro pacxona 
4 npHBeAeHHoro Hanopa

B ToqKe ,1 HaxoAsrcq no npa6.nuxeHHbrM 6op"ynu"B. n. He,upura:

3. @nror6er c ApeHa)r(eM rrpu orpannqennofi
MOUIHOCTH rrpoHr{qaeMo,ro ocHoBaHHs

(no A. B. porvraHon5r)

a) O6que csedeHun

fipn Hanr{qHH ApeHaxubrx ycrpoficre pacqer Snns_
TPAIINU B OCHOBAHHH NJ]OTHH MO)KCT NPOI{3BOAI,ITbCfl METO-
AoM Sparueuroa.

Pagne"rysuue ceqeHHfl Mex(Ay orAenbHbrMr{ eparrueHra_Mlr r\loryr 6utr npoBeAenbr nocepeAuue rrnexai- BepxHHM
6re0ou H Ape'axeM, a ratror(e rraex<ay HH*HHM 6teSorrl

L^{lg1u*." 
(Ory. l8-ZTl. Hnxe Aarorcn pacqerubre

qopMyrlbl Ailfl o6.nacrn Snnsrpaquu, pas6urofi Ha rp1
@parueura, rlplaqeM apeHa,x uu-eelcs TGrrbKo B oAHoM _
B cpeAHeM:

l :  I  - ,  I  ,  I  L 
qr.oz\

Q, 8,,1 
t 

ou 
* 

", 

(. 
'- 

,* ) '  
(t8-44)

rAe q r- nprBeAensuft pacxoA sceft o6.nacru eu.rrmpa_
l\uLr (pacxo4, nocrynaroulufi pr3 

".p*"tio 
6te-

$a B ocHoBaHHe n.rrorunu); 
'

Qr,t-npHseAeHHHft pacxoA uepnoro eparrrlenra;
4 r,2- npuee4euuufi pacxoA, nocrynapulufi Bo BTo_

poft Qparrrle_nr H3 nepxoaofi ero rpaHr.r;
4rF- npHaeAeHgnfi pacxoA rperbero Qfarrnreura:

I r,02- npuaeAenuuri pacxoA, nocrynaroqufi
BToporo Sparrrreura.

trglgpH. rpHBeAeHHoro Haropa B KaxAoM H3
roB (aftnr, onpe,(eJrsroTcq H3 COOTHOUreunfi :

LHr: :'- 
'

'  
Q r , l  

'

, 
o H':L

I  r ,B

flpaneAeunble pacxoAbr Q r,r u Qr,B, a ranKe pacnpe-
AeJIeHue Hanopa B rpaftHux Sparrvreurax onpeAerflrorcq
rro HoMorpaMMaM fipeAbrAyrrlefo ryxKra (n. lg_4).

OnpeaeneHue sua.ren^,t" qrr- i  gr,or, a raK)Ke pacnpe_
I(eneHHe Hanopa B trpeAe.nax BToporo eparrvreura .{nffyc.ttonuft Ha.IIuqI{q ropH30HTaJrbHoro H BepTHKaJrbHOrO
ApeHaxa AaroTcfi Hr.{xe.

flpn pacqerax Sparuenrurru MeroAoM Sunrrpaqna B
OCHOBAHHH NJIOTI.IH C BEPTHKAJIbHbIM APCrrhXCr,,r NPHBC-
AeHHbre pacxoAbr BHeruHHx Qparuenrbn TrJ H gr3 ,
onpeAeJlffeMble no IIoM-orpaMMaM rI. l8-4, npHHHMarorcq
rJrfl' fioJrocbr runpnHoft ,s, paenofi paccronnun Me)K.4y
KoJIoAIIaMrl 

_ BepTHKaJrbHoro ApeHalKa. Taxpru o6paeornr,
npune,ueuuufi pacxoA BHerrrrrnx $parrueuron uinpr.rnofi s
cocTaBr.IT s Q rJ H S Qr.2.

4 r,\

hr,1

lrrr* ( l- ' l) o,,ol +',
2rn * q',

[tt-'i n2,, +n] q',

2rn*q ' ,

( r8-12)

(r8-43)

r.lle T - Morrlnocrb erlnrrpyrouteft To,TUIH ocHoBaHHfl
B JvL.

B ApeHax

Sparuen-

(18-45)
1- xooQ$HrIr4eHT,BoAofiponuqaeMocrur txrryHra;

4 r,0 
- npaeeAeuusrf i  pac-xoA Sparueura npH BoAo-

Herrpogar laeMoM_ rxr ryHre (  I :0) ,  onpeAe-
tseuufi  uo rpaQuny (t[ur. tg_25); '

q; - IrpuBeAesnuft pacxoA eparr,reura npu orcyr-
crBr.rn rxnyHra (" 

=- 0) H AJTHHe BoAoHenpoHH_
rlaeMoro r{oHrypa f : (l_0,8) rrr, onpeAenfle_
rrrufi no rpaguxy (eur. lg_25);

_ 0
hi,t - npHBeAeuuuft Hanop B ToqKe I npu BoAoHe_

npoHurlaeMoM urnyHre (l: 0), onpeAergelrufi
ro rpaQury (Qur. 18_26).

fpaSrrn (lS-25 14 18-26) nocrpoeHbr no 3aBHcH_
,MocrflM? uaftAeusurvr H. H. llaenoBcKnru.

<Due' IB-27' cxeaa pasduarcu fiunompyn4ed odaacmu s ocHouaHuu uomur Ha fipaeaeamw
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Que. IB-28. Cxeua fipazuenma ocuolaHutr
nnomuHu c dpenort

6) @ttror6er c eopusoHrarrbHort dpeuort

(QHr. I  B-28)

flpHseAenHuil pacxoA BHyrpenHero Qparnreura (pac-
xoA, nocrynarculufi Bo Qparrvrenr na BepxoBofi croponur)

T ! , ,02lz
Q r , z : ' L  +  

L

L

T-
s
$
5

tr
s
\
$
\
s
\

( rB-4 i )

- Pacnpea,eJreHue npHBeAeHHoro Hanopa no ocHoBaHHro
Q.nnr6era B npeAenax QparueHra

hx:oo,[!ry*l ' - ,#l  .(+

-ry(+-;)l(18-48)

rAe .r - TeKyrrlafl a6cuucca, noJrox(HTerbnaq B cropoHy
Husosoli rpaHH Sparuenra n orpuqareJrbnafl

a , ,  
B cropouy nepxonor i  rpaHu;

atl  z- rroTepH Hanopa B npeAeJrax BToporo spar-
MCHTA;

xo :  l t

flpHseAeunHfi pacxoA ApeHbr BHyrpeHHero eparueura
ollpeAenflercr no Qoprvry.te:

n "
L

( 18-46)

3HarreHue N:ln

ny (Qur. 18-29).
fleficrnursrlsuft

$opuyne:

HaxoArrrcq ro rpaQu-

pacxoA ApeHbI onpeAenffercfl

Qoz :  | r , o r |H ' r ,  ( 81 -46 ' )

Hr - AeficrsfirefibHas BqiIHqH-

Ha Haropa Ha rpaHH[e
I u II Sparruernoe;

Hz-Aeficreurennsufi  Eanop
Ha rpaHllqe II fl III

Sparuentos;
Ho - Aeficrellrefirsufi Eanop

B ApeHax(e.

Ilpnnnep pacqera. Tpe6yerca
npor.rsBecru $lrnrrpaquonswft
pacqer cxeMbr, noragasRoft Ha

Sur. 18-30, [pr{ BenHqHHax Ha-
nopa B BepxHeM 6rcQe H:1,

B HHlr(HeM 6re$e H:0 rr B

ApeHaxe H:0.

flraar,,terp no;ryrpyr.nofi Ape-
uu - 0,5 tt. Koa$Sauuenr

Snnrrpaqr.ru ilopoA ocrroBaul,Ir-
| *tlcgrrcu.

flnx 4eyx BHerrrHHX Qparuen-
TOB qr.l ra 4r3 onpeAeJrsroTcff

I  L  . _ \
r - ro  HoMorpaMMe lnp" ; :1 , .1  |

\ , f l
(crvr .  Snr.  18-15),  oHrl  co-
CTABJI' IOT:

4r'02: 
, 2r . "trk 

'

I n -
n D ' T L

rAe D-g.uauerp ApeHbr.

(H, - H"\ l"
r A e  J H ' r :  -  

L -  
*  H z  -  H o ,

| 
-T(x-xo)

@uz. 18-29. I-pafiuK sHaueHu.rt h IU_, r
f '

4 rJ  :  8 r3  :  0 ,53 '
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H.6-

s\
{.

@uz. 1B-30. Cxena fl",r.ocKo?o rfanmtietlia c dpcna_
JrceJu

, ,  
l lpuae.u,esnuf i . .pacxoA ApenaxHof i  rpaHuez dparveHra/.. ,  noAcrrHrasnnfi  no $opnry.rre ( lg_46), cocraejser:

3 , 1 4 . 1 5

o  ^ 6 :  
3 0  

n  D o r  a /Q r,oz: : 0,321 .r, t3f cymrcu.

Qo,r- :0,206 usf  cymrcu,

BenNuuuy. npaBeAeqygro pacxoAa @parrraenra // orpe_
rerrfiror no Sopuy.rre (lr8-47):

l 0  0 ,  3 2 1  .  1 5
4r ,2 :  

Bo 
+  

30  
:0 ,33+0, l$ :0 ,49  u3 fcymrcu.

Be"nuqnua pacxoAa scefi o6racru $u.,rorpaqr4n, onpeAe_
ilfleMafl rro $oprrayne (18_44), cocraBJrser:

1  I  I  I  t .  0 , 3 2 1  \

* 
:  

oss + o,4e + rs,  ( , t -  lF ) :  +,582;

Qr:0,218 . t f  f  cymKt t .

_,llorepu 
Hanopa B . KalKAorrr rilparueure, onpeAe,,IeHHbIe

no Qopny;re (18-45), cocraBrrrror:

\H,-*+ - o,4r;'  
0 ,53

\H,- ++ - o,4E;-  
0 ,49

LHs:t#('-ffi) :o,r+.

1t - (g* -+0 ,14)

ofi
org

lr0

@uz. IB-SI. Oruopa fiunompar4uoHHo-
?o daattenun dttn- nttocrcoio 6ntont-

6ema c dpenauceu

reficreureJrbHbre BeJrHri'Hbr HariopoB Bo BHyrpeHHeM
Qp3rmeure orp_e,teJrflrorcs no $oprvry.rre (tg--49).'

nns, x:-5,7b tt BeruquHa Harropa ilo npoH3BeAeHHbIil{
pacqeraM cocraBJrser 0,376, a Ailfl x:_16 14, BenHqHHa
Hanopa onpeAeJreHa paauoft 0,47.

I lo . [ ,aHHbrM pacqeroB BbrcepqeHa gnropa npoTr.rBoAaB_
reHuq  (Qur .  18 -31 ) .

6) Qttm1er c oAHuJvL pndo.tut
1 cogeprueHHbtx Kortodl4e6

(Snr. I  B-32)

fipuneaeHuufi p{cxo4 Ka}KAoro rioJro.4qa pfi.u,a B rrpe-
reJrax Sparrvroura /1 o,npeAenrrercr no QopilynJ:

I r ,o2 ( r8-4e)

0

0,2

014

\ l  r ,2 
-

Pacnpe4eJreHr.re Hanopa
I ICHTP I(ONOAIIA HOPMAJIbHO

rpa HHTIaM Qparrrleura:

H*: L,H2 N +

t,

L
2aT

t{

i l
i i
l l
i l
l i
li

l i
j j

l n  1  *2n  h lz "
nD sL

flpue_e4euuufi pacxoA Qparrraerira 11 (pacxo4, nocry-
naiouu{ ao QparueHT H3 nepxonofi e"o rp'a"") 

'n 
nonocy

mupRuoft s:

ln
2 . t 0

3 ,  1 4 . 0 , 5

3 , 1 4 . 1 5 .  l 5

3 0 . 1 0

sI
I

L 
-r-

I Q,,0,

L r"r

(  l8-50)

rto JrHHwrr, npoxoAsulefi cepe3
nepxnefi (ht) u uuxsefi (hz)

.  ( 1 8 - - 5 1 )

rAe Benfiquua 0,4S - LH 
".PacxoA, nocTynarcurerfi s sprxsufi 6reQ:

Q x . 6 : 0 , 2 1 8  -  0 , 2 0 6  :  0 , 0 1 2  , u p ' c y m K u -
flpHne.AsHHbrg BerurrfiHbr HaropoB B rpeAenax epar_MeHroB II u III onpeAeJr,srorcs no souorpannru'e (ou. eur.t 8-t o) , a AeficrgHre.rrb'He - rro ,i;6;i,;;'Trl_Iisl .
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@uz. 18-32.
fice.fr{ u3

IAe .r - Ter(yilIafl

HHsOBOft

BepxoBof i

-  _ l
e O  -  o l -

Cxeuu fpaeueuma c dpeua-
pnde cKs0JtcuH, doaedeuuotx

do aodoynopa

a - n n a t ; 6 - p a s p e s

&6clqrl1gg2, IIoJIox{HTe,'IbHar B cropoHry
r p a H H H o T p H U a T e r b H a q B c T o L r o H y

rpaHn Qparueura ;

Qur. 18-29), B KoropoM

. ) t

on' 
I 

noTl{riiSlP' B npeAe'Ilax Qparuenra:

N:ln 
lt--t 

" 
I 
- orpeAerqercn rro rpaSrary (u,r.

s
T _  _

2

a
lf
N s

RS

R$
a
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H nuyrpeHHafi I I. llnocxocrrl, pa3AeJrflIoulne o6aacrn
Qu"nrrpauuu Ha orAe.rrbHbre SparvreHru, pacnoJraraeM Ha
paccrosHun l5 .u or BepxHefo H uux<sero 6reeon, rAe
Her HcKptrsreHHfi .nunlli ToKoB.

l. [.rrn Ka)r(Aoro Qparueura onpeAeJrffror BerraqrrHy
rIpHBeAeHHoro pacxoAa. Ann AByx xpafinux Qparrr lenron
rrpnBeAeHHnfi pacxo.r, Ha I noe. n (4 r l  u Q rB) onpeae-

J l f l to r  no -  Hor{o fpaMMaM (o ' r .  $ur .  18-13) .  Beauqusa
Lt Lut

ero nPI.r 
T 

: -T :1,5 cocTaBJrfleT:

Q  r . t :  4 r p :  0 , 5 3 .

nns norrocbr x<e uiupuuoft s npuBeAennnrfi pacxol
xpafiuux $parlreuroe 6yaer cocraBJrflTb:

4rJ  :  c l  rg  
:  0 ,53 '  8  :  4 ,24 '

2. Benurtwry_ _ npnBe.{,eHnoro pacxoAa cKBa>KlrHbr pqAa
a Sparvrewre II  onpeAerrsror no SopMyrre (18-a9): 

-

2 .3 .14 .10  
g

'  
l l 0

4 r , 02 :  -  t  n l

'"t#r*ry##4 
^' '

3. BenH.IHHy nplflBe.leH,Horo pacxoAa Sparventa II tts
flo/-rocbf urupuHofi s:8 ,r onpeAeJiffIoT rio $opnay,'re
(18-50)  :

8 . 1 0  I  . 0 1 3 . 4 0
4 r , 2 : 1 1 0 +  *  

: 1 , 0 9 6 -

4. BenuqsHy pacxoAa ncefi o6.nacrrl Qunsrpaur.rH onpe-
n,e"irnror r,o Qopruyae (18-4a):

I  1  I  I  l .  1 , 0 1 4 \
_ | | _ | | 

_ 

' 
I 

_

q r  4 , 2 4 '  1 , 0 9 6  
'  

4 , 2 4 \ '  1 , 0 9 6 /  
-

:1 ,166;  o rKyAa

l lpumep pacrrera. Tpe6yercn rpor{3Becru pacqer Su.rrnr-
parIHH B ocHoBaHHH rrrrorrHbr AJrr ycnonufi, yKagaHHhIX B
cxeMe ($ur .  18-33) .

Pqa coBepmeHubrx cKBa)KHH d :0,2 l i t  npn paccroq-
HHH Mex(Ay cKBaIKHHaMH s:8 ., tz pacnoJrolKeH Ha pac-

B 6

@uz. 18-33. Cxena
HAilteJYt

nnocKozo Qanm6ema c dpe-
u3 pnoa cKgaflcut

Pad cnhsilruH

q r : 0 , 8 5 7 '

5. lloreprn Hanopa Ha KalKAoM Sparrrlenre onpeAenqror
'no SopMyne ( l&-45) :

0 R 5
L H r -  # : 0 , 2 0 2 ;-  

4 , 2 4

0 . 8 5
L H 2 :  

t . t *  
: o ' 7 8 2 i

o . 8 5 7  |  1 . 0 1 4  \
L H B :  

^ p ^  l t -  , " 0 * i - o , o l b .

Haitns Be,rrr iqHHbr Hanopa Ha o6oux xoHrypax Qpar-
MeHTa II, onpeAerqel{ BeflHqHHy AeficrsureJbnoro pacxo-

Aa, nocryrarcutero B ApeHy, no Qopuy.ne (18-a9):

2 3, t4. rc(LJP-N + o,ots)
\  l l u  I
\  /  n  - n A

3 , 1 4 . 0 , 2 8 . 1 1 0

r.qe 0,782: L Hz - norepH Hanopa Bo opafMeHTe.
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L7=l5m

U

q2
or4

o16

or8

lr0

lr= 70m --

Lr=ll0m
L= l40m

Lg= l5M

Ta6nuua 18-6

<Duz. 18-34. ?ruopa Sun nryaquoHHozo daeaeuun
d.nn uocKL,?o fitnm6bma ,' oi,eiiiii 

-rii'--pndn

CrcBAUCUH

PacnpeAeJreHue Haflopa no JrrrHHH, npoxo,(qulefi qepeg
ueHTp cKBa)KHH HopMaJrbrro 6teSau, ;.Irn BHyrpeHHefo
Qparuenra^ on^peAerrflercfl no qopllyae (lgjsl) npu

AH- 
ffi4 +0,01s, a AIrn BHe,'HHX - rro Honorpau-

Me (cu. Qur.  18-16).
HRxe, e ra6r. l8-0, rrpuBeAenbr opAr{Harbr nbesorvrer_

puuecxofi xpunori, noAcqnranHbre Arq 6parveuroe.

<Dparueur 1 Oparvenr /1 Qparuenr .f.LI

I  ,000
0 .871
0:7e8

-40 ,0
-20 ,0

0
+  1 0 , 0
+20 ,0
+30 ,0

0,795
0 , 5 2 1
0,247
0 , 1 1 0
0,036
0 , 0 2 6

+55 ,0
+62,5
+70,0

l n

0,035
0 , 0 1 5

C

l lo, 
,qiHHHM pacrreroB nocr'poeHa 3nppa nporHBoAaBne_

HHn (Sur. t8-84)

e) @ttrcr6er c dpeuauceu B sude pnda
Heco 6 e p r.aeHHbLX t@,xodqe B

(Sur. I B-35)

flpuae4eunufi pacxoA HecoBepuegnoro KoJroAr{a psraonpeAeJlffroT aHaJrorrrqHo pacxoAy coBeprueguoro *oioa_
11- 

tto Qop-nyne (18-49) c siecenueM B Hee rrorpa_BosHoro xosQ$uquenra m, orpeAeJrffeMoro lto rpaEllxy

tr

i s
FF
* q 8
t s
\ \ i
s

@uz.IB-35. Cxeua SpaeueHma c dperuauce.u
us pnda cKoancuH, ue d6aedeHHbtx do iodoynopa

a -n:t,ar; 6 -paspes

Q aecoo

QcoheAut

lro

q,

0r7

q6

qs

o14

0r3

0,2

T-n Ly'L= t2/L'u,

ffit,7t=,:/:=!' ff i lt/L= l2fL=o,lE
- ,,/r= Iz/L= L2fq=qt6

o r,b qz6
hn
T

@uz. 1B-36. Pacaemnori. zpaeurc coomH.oue,utr npuseilen-
Hbr.x pacxodoe coeepueHHux U HeCOBeprueHH'wx cKilailcutd
8 Sa|ucuJwocmu om cmeneHu Heco\epwerucmaa, paccmonnurt
uetrcdy cK,arrcuHatru s u pacnortriit"ui pi{o---inuo*u,

om KoHmypos numauun !, u cmoKa lr(npu d:0,2 i l l

U
J
s
E
t-
{

\
-r

i

B
R
Cr

!
N
s

t

q
:f
:
t
s
$
$
\

IJ

Y
\s
\
tu

$
t
\

\
\\
o
\
tu
b

$

B

\
t
0.t

$
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(Onr. l8-36) ,  ocHoB_aHHoMy Ha naHnbrx eKcnepuMeH_
TaJIbHbIX UCCle4o,ea'unti:

z n T l ,

Q r,o2: , 
ar!, 

, (18-52)
l n  

t  
'  

z a q h

nD sL

KoJr,o4rla, Bbrr{H,cfieunoMy no $oprrly.ne (lg_52).

l8-5. rPAOI{qECKHH METOA pAcrtETiA
oHJTbTPAIIITH B ocHoBAHr4H

THAPOTEXHHTTECKHX COOPyXEHLTH

l. llocrpoenue cerKn

HIII4 ceTKH C COXpaHeHLreM OAHHaKOBSIX coocuoureuufi
cpeAHHx AJIHH H BbTCOT n Xarr40fi sqefixe noJrocbr cerra.
flqefixu 6nsator c paBHbrMH cpeAHHMr{ AnHHaMr.r H Bbr-
CO'TAMII _ KBAAPATHbIC H C HCPABHbIMH CPEAHHMH AJIUHA-

HaMeqalor opHeHTHpOBOqHO OCepranHe eropofi JrHHr4r4,
cJIeAyr HerH6ar\a rroAgeMHoro r(otTypa; nonyqeHHyro no_
.rocy 

_ 
3areM pae6urarcr Ha KpuBoJrr{HeftHue KBaApa-

Tbr. Hlreq nepByro noJrocy rqeeK, K ueft npxqep-
r{HBaroT aHaJrorHqHbrM nyreM BTopyo rroJrocy, Ko BTo_

@ue. I 8-37. I-udpoduHauuqecrcas,
HO?O nomoKa I ocHogaHuu

cemKa QurtbmpaquoH-
coopjaceHufl.

<Duz. lB-SB. Cxetta net)erroxa tunud
moKoe Ha ?paHuqe pabnux zpyHmos

pog - rp'ertrc r.l r. A. flpnueru npu BbrqeprruBaHuu Kax(-
aofi Hosofi rroJrocbr npuxoAr{Tcr HecKo.rrbKo KoppeKTripo-
Barb npeAbrAyurue rioJrocbr. fqerirr.r nocne,4seft rroJrocbr
MOfyT 6urt He rroJrHbrMr.r KBaApaTaMH (npnrrtoyroatur.r-
xaun ) .

flpn nocrpoeHur.r ceroK npaBuJrbHocrb flqeeK o6uqno
npoBepsrcT no oTHoureHr.rn AIHH cpeAnux nunuft rqeeK.

Itpn c..uoxnoft Qoprrae qqeeK rrocJreAur.re Ailfl KoHTpoJrfl
IIpaBHJrbHocrH HX nocrpoeHnff pas6unarcrca Ha 6o.nee
MeJrKHe qacrrr (noxasauo rynKrnpoMl, cM. rarxe IB]).

rIpH HaJrHrrur,r B ocHoBaHHr.t nJracroB pas.uruuofi BoAo_
IIPOHHIIAEMOCTH IIOCTPOEHHC CCTKH NPOII3BOAIITCff TAK )I(E,

KAK H B OAHOPOAHbIX TPYHTAX, HO NPI{ 3TOM CIICAYCT YqH.
rblBarb coorrroneHHe roe$QilulleuToB Snnrrpaqun cJroeB
H fiMCTb B BHAY, qTO JIHHIIH TOKA TI JIHHHVI NOTCIIIIHAJIA
npfi npoxoAe rpaHr.lrlbr cJroeB oTtirloHgloTcff oT cBoefo Ha_
npaBJIeHHrr.

Vnon orKfioH,erHuq olpeneJlffercfl
(Qnr .  l8 -38)  :

tg or kl
. ,

t gqz  k2

@

143 C,COTHOrrieHi{ff

(18- 53)

rAe fu u k2- xoeQQrauueHrbr Sr.rasrpauuu coce.r,Hr.r-\
cJroeB fpyHTa.

flocrpoeunaa cerKa AJrfi Anycrtofiuoro ocnoBaHtrfl
npHBeAeHa Ha QHr. 18-39.

llocrpoeuuan rpaQuuecrulu nyreM cerKa npu rur,a-
TeJrbHoM ee BbrnoJrHegr.tn no3BoJrser c Aocraroquofi cre-
IICHbIO TOTIHOCTI,I ONPEACT'ITb BEJIHqI{HY PACXOTA I{ HANOPA

B OCHOBaHT{u COOpy>KeHHrr.

Quz. 18-39. Cxeua Qutompa4uu
a daycttortHo-u ocHoBaHuu

I  Clr.  np.nuepbt B KHHre E. A. 3avapnxa 
"l- lpoexrxpoBar. lne 

rHrpo-
coopyx(eHr.rf iu, Cearxo3rus. 1952.
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2. BuqncneHne greMeHToB rroroKa

no rHApoAuHaunqecxofi cerKe

OnpeAe"rrenHe aJreMeHToB (tn.rrr,rpaqHoHHoro
rHApoAnnaMHqecr(of i  ccrxe npoH3BoAHTcr
o6paeoru.

cpelnrrfi rpaAHeHT rlrexAy cocel HHMH 3KBHnOTeHUrra-
Jr f lMH paBeH:

\H,  _ -*' c p  -  
l S

nAe LH - naAeHHe Hanopa B npeAeJrax paccMarpuBae-
ruofi qqeiixu;

AS - cpeAuee paccrorrHHe Me>r(Ay 3KBHrroreHur.ra-
Jrflruu B npeAeJrax sqeftxu.

Cropocrr noroKa

AH
o c p :  k J c p - k : : ,

AJ

rAe E- xoaQQuquenr Sn"nrrpaqnpr.

Ou.ntrpaquonusrfi pacxol Ha I noe. ,{ coopyxeuHt

/ L I  l / ' , "
4 :  k \  t t *  *  +  t " ) '  

(18-56)

TAC M _ qHC,'IO NOJIHbIX JICHT IOTOKA;
At
;; 

- cooTHomeHHe cTopoH Iro.,-rHbIX qqeeK ceTKH;
A J

AI '

AS' 
- cooTHorIIeHHe CTOpOH HenOJTHbIX fiqeeK neHThI.

3. C.nyuafi aHusorponHbrx rpyHToB B ocHoBaHHH

. 
flpu aHu3oTporHbrx fpyHrax, HMeFourHx xoa(rSuqxenr

$rtnnrpaguu no 83ar{MHo neprreHAHKyJrspubrM ocsM
€max H kmin, pacqeT er.rnnrpauur.r npoH3BoAHTcrr rryreM
npHBeAeHHs, sa1annofr aHu3orponuoit o6nacrx K H3oTpon-
Hofi, coKpauenHeM ee B a pag B HanpaBneHHr{ MaKcrr_
Marrbuoro xoeQ$uuraeHra eu.nsrpauuu (ft-"*).

Be.nuquna xoe$QuuneHTa a onpeAqrrrrercfl npr.r sroM no
$opruy.ne: :

k^u*

kmin
( r8 -57 )

@uz. IB-40. Cemrca Suaompaquu
B AHUsOmpOnHux ?pyHmax

TIOTOKA IIO

cJreAyroulHM

( rs-54)

( rB--55)

r{q
t \
3

Koa00nur.renr {rnnarparlun npnae.Ienuofi
B C H :

frcp V k^^*ftmin .

Ans npHBeAeHHofi o6.nacrn Su.rrrrpaqnn pacqer npon3-
BoAHTcs aHaJrHT[qecKHMH MeroAaMH, paapa6oTaHHbrMH
AJrfl OAI{OpOAHbIX H3OTpO[HbrX npyHToB, rrJrl/l rpaQuvecxu-
MH MeroAaMH. flocrpoeuHyro Arq flpr.rBeAeHHofi o6.rracrH
cerKy (Qur. l8-40,a) 3areM pacrsruBaror nyreM yA.nu-
HeHHq 3JreMeHToB B HalpaBneHHH oca Amsx n a pas. l lo-
ryqeHna.q TaKHM o6paaou AJrfl anusorponnoft o6nacru

99rKq^ 9yA* He oproroHarrbHofi, a Kocoyronssofi (eur.
l8-40,6) .

18_6.  NPI , IEJIHXEHHbIN METOA OTIPEAEJIEHHf l

oHJTbTPATIHOHHOTO AABJTEHUI HA OJTK)TEET

nns npe,tl,BapHTeJrbHbrx, opHeHrHpoBoqnbrx iloAcrreroB
Be.[urruHbr Qa.nnrpaqHoHr{oro AaBJreHr{ff Ha noAorxBy co-
o,pyxeHl4fi Monyr oflpe.4eJrffTrca npn6JrHXouHbr,M MeroAo,M,
r,Icxoqff n3 npern'oJroxeHnfl rrpffMoJrnneftuoro,rrarenas Ha-
nopa B,EoJrb o6rexaeuoro KoHTypa. flpu sroM, r.rMefi B BH-
Ay, lTO nan€HHe Hanopa Ha eAHHHtrIy ,UJrrrHbr BepTHKaJrbHbrx
nyr,efi r ry pas 6o;rsrue, ueu ropnsoaTaJrbHbrx, npuHr.r,Ma-
rcT He .(eficrBnTeJrbnyro, a ilpr{Be.4enlryn AJrI{Hy ,11gn,poHu-

uaeMofo [ 'oA3eMHor\o KoHTypa:

Lnp L.op -i- ntLs.pr, ( 1B-5e)

rAe L-eepr - cyMMa Ar'IUH BepTI{KaJIbIlbIx yqacTKOB;
Lrop- cyMMa AJrHH ropu3onTarbHbrx yqacrKoB.

3Ha.reHr.rs xosQQrauuerra m peKoMeuAyercs npr.ruuMarb
B CJreAyrouIHx rrpeAeJrax:

^ I ) 4ir1 earay6.neunoro (p.nror6,era 6es ruryHroB (@rEr.
18-41,4)  vn- l , l  -  1 ,7 ;

@uz. IB-41. Cxeua nodse.r,q+o?o KoH-
mypa nlomuH

a - t^er sar.ny6lenuoro Saror6erai 6-l,trs mnyn-
roBoro Qarcr6era

o6"rracrn pa-

(  t  8-58)



TJIABA

2l .urfl oAHo- H AByxunyHroBoro $arcr6era

41,6)  f f i :2 ,0  .  3  (ueuumaa BerHrrHHa rprd

6d.nsnran npn <r ) .

1, : 111"t-
Lnp

?r". IB -42. Cxeua o|xodnort &unt_
tnpa.quu

s

I

(Onr.  l8-
s- ;  

) 1 ,
I

(  18-60)

Ecn_y _Hanop p"_BeH H, io $ulrrrpaqaoHHoe AaBneHHee nrc6ofi roqxe KoHrypa, HaxoAnrrlefic". ; ;u..r#""" lneor HH3oBoro KoHrIa, onpe4an"o, tro Oopmyne, 
-"'

r8-7.  pAcrtET EE3HAnopHoH oHJIbTpAUI, tH
B O6XOA rI{APOTEXHHqECKI, IX COOPYXEHNN
HA YqACTKE CONPflXEHWN HX C EEPETAMH

IIPH YCJIOBHH HAJI HqUf TOPHsOHTAJIbHOTO
IOACTNJIATOIIIEI'O BOAOYNO PA

(no B.  n.  HEAPHTA)

l. O6utne yrasanr,rfl

Ha yvacrre npHMbrKaHHfl nJroruHbr K 6epery xapaKTep
Qu.nlrpaql{oHHoro noroKa onpeAenrreTc, 93ar{MoAeftcrnu_eM AByx [oToKOB: a) ecreciseH'oro noToKa rpyHTOBhrXBoA co croponhr 6epera, 6) o6xo4uoro OroniipairuoHHoronoToKa, H,[vuero H3 BepxHero s Hr{xnr.rfi Ooe,O. 

-

^_16_9r" rapruaa uono*a- tOy, 
"i^sJil "iiluo*nercn

_c.rleAyloquun- QaxropaMn: r.ny6nuaur.r BoAbr B BepxHeM r4IIH)I(HeM- 6leQax (ht w hql.: tiono*e""e, u r.ny6uuori so_Abr B o6na*a 
illigll (T n nif,;;ild;;;';'' eoprrroncorrpffraroqero 6eperonoro ycrox.

___HI{xe npHBoAflTcq veroalr pacrrera eunrrpaquLr B oA-
1:!94"ry rpyHrax B ycrroBr{sx ropEsoHrarrbHoro Bo,Ao_yropa; 6eper BepxHero H Hqxuer" 6ils;;^l""no""ro npo_

i l ,MH OTKOCaMI.

ITOBO|O IOTOKa h3 Ea pac_
qa onpeAeJrrroT rrocTpoeHr.reM

BO4 Or BoAOXpaHHJrr{rua H
snofi rny6une soAu Ha vqa_
r, rAe pasunqa B orudxax

a Mnn HryAbr ce'o H Horo ;H3|H? T$'#" u"'r,ollf I ".'' ".'Mero4n fiocrDoeuafi KpHBblx noA[opa HsJrararoTc, HH_xe,  B r r .  t8- l l .

3 o Fa oEx o flnsi patrh mpaguu

B O C E M H AN 4ATAfl . O H,II bT PA TI H O H H bI E PACTIETbI

fay6any
M).tr€:

@uz. 18-45. Cxeua K
o 6 x o d ruo ii 6 u-rt o m pa4uu

uo'tuou ranope

2. O4nHovnan unopa
(Qar. I B_43)

BAonb KoHTypa unopbr onpeAenflror no Sop-

x ( nl,-n?r)p, -

v n? +n?
7 +  

-  
, - ,  ( l s - 6 r )

ht u hz-yny6nna noToKa B BepxHeM H HH>xHeM
, 

6reeax coopfiKeunr;
ne - rny5una rpynToBoro rro-roKa B 6eperonori

3oHe Ha paccrosHnh T oT noAoxpanu-
JII,IUA:

pacqemy
npu olu-

- 507

( 18-63)

zt*r-n2, -nl

rAe

s x
JIHI{HHAM,I4

T T
3nar il{HHyc nepef nepBbrM rrJreHoM npaeofi qacrn ypaB_

HeIIHfi 6eperca .urrfl eepxuero 6rcQa; 
'3HaK 

;;lo" _ Lnfl
HII)TCIETO.

V . u , e . n s i r u f i  p a c x o . 4  a o  J r  H H H H  6 e p e r a  B e p x _
Hero u Er{x(Hero 6reQon (pacxo[ n rouxe)

k ( n ? - n 3 \
Y - o : - - - - - ; : - - - X

4T

*,(;+)_.",,(#)

rP qnu qa o1rtocmu numoHun
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3na.reHnq SyHxqun Ft

Ta6nuqa 18-7

o , a o  i o . *  l o . s o

0 ,500
0,464
0,429
0,393
(),356
0 , 3 1 8
0 ,278
0,235
0 ,  1 8 7
0 , 1 2 9
0,0c0

s l T

0 , 0
0 , 1
0 , 2
0 , 3
0 , 4
0 , 5
0 , 6
0 , 7
0 , 8
0 , 9
1 , 0

0,500
0,469
0 ,436
0,404
0,369
0,334
0,295
0,253
0,205
0 , 1 4 4
0, 000

0,500
0,468
0,435
0,403
0,368
0,333
0 ,294
0,252
0,204
0 , 1 4 3
0,000

0,500
0,467
0,435
0,402
0 ,367
0 ,331
0,292
0 ,250
0,202
0 , 1 4 1
0,000

0,500
0,467
0 ,434
0,399
0,364
0,328
0,289
0,247
0 , 1 9 9
0 , 1 3 9
0,000

0 ,500
0,466
0,432
0 ,397
0 ,361
0,324
0,284
0 ,242
0 , 1 9 4
0 , 1 3 5
0 ,000

Ta6ttuqa 18-8

3Ra'reHHs Qynrquu Fr

s l T-r
j -

T o,ro i o,rs I o,zo I o,*'lo,ao I o,+o I o, o

0 , 0
0 , 1
0 , 2
0 , 4
0 , 6
0 , 9
l , o
1 , 2
1 , 6
2 , 0

0,000
0,064
0 ,  120
0 ,213
0,282
0,340
0,395
0,450
0,550
0,654

0,000
0,035
0.070
0 , 1 3 5
0 , 1 9 4
0,249
0,301
0,353
0,453
0, 556

0,00010,000
0,05510,042
0 ,10210 ,093
0 , 1 8 8 1 0 , 1 5 6
0 ,25610 ,219

3nax nJrroc nepeA nepBbrM qJreHoM npanofi qacrH 6e-
percs Anl Bepxuero 6leQa, aHaK Murryc - Ans Hr{x(Hero.

I I I u p H H a  3 o H b r  o 6 x o A u o f i  S u n b r p a q r d H  r { 3
BoAoxpaHurrr{uta (Qnr. l8-43) paBHa:

M u H H M a n b H y r o  A J T H H y  r r r n o p b r ,  n p u  x o r o p o f i

19 9yaer o6xolnofi Qu.nrtpauun I'I3 BoAoxpaHr.Irlr.{ula (np"
D>l), o,npq4eJrffror rro Qoprtry.rre:

(18-64)

( l8-65)Smin :
2T D2- I

D2

B Sopuy.rrax (18-63),  (18-64) H (18-65) nprrHsro:

2h7- n7 - nl
D : f i  ( 18 -66 )

ht, - h,

f n y 6 r , r H a  B A o f l b  B H y r p e H H e r o  K o H r y p a
y c T o r r

(n!-o'r)rp,+ ( nzr-n?) ?^* 3j4 , ( r8-67)

3. llnocrnfi ycrofi

(QHr. l8-44)

fpa nu4a onttuEma mtmafltn

@uz. 18-44. Cxeua K pacqemy odxod-
nort Qunompau,uu npu nrtocKo.t4 ycmoe

rAe Fa u Fr HaxoAqrcfl u3 rpaSrExa Qur. 18-45 vtilw
l x

ra6.n. l8-9 npu 3aAauHbrx sHaqeHr,rflx 
f " I 

.

C y t r t M a p s u f i  p a c x o A  n o  i l u H H H  6 e p e r a  B
BepxHeM H HHxHeM 6neQax paBeH:

q:k l( h'zB - h7) p, - (,n3- -h?) g"l, ( r8-6s)

rAe Ps u Fo 6epyrca 'us rpaQnxoe 'Qur. 18--46 rr

1.8-47 HnH no ta6n. 18-10 npu aaAaHHbrx 3HarreHHsK
, l x

BCJIHI{IIH 
- 

H

T l /

Urano p,

llu*nuu-
6oeq

g
L

I

T

cDue. 1B-45. fpafiurc dttn onpedeneuun suaqeuurt'

-  . l l  x \  / l  r \
P ' : l  

\ n  
, i 1  v ' t + : t ( ,  , ; )

Uxana 4

-0,4
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Ta1nuqa I8-g
3HaqennR Synrunf i  Fs H Fn

,[rr B,, I t T

0,200 , t0
-t

t
x

T
0,500,400,300,25

- l  , 0
- 0 , 9
- 0 , 8
-  0 , 6
- 0 , 4
-0 ,2

0 , 0
+ 0 , 2
+ 0  , 4
+0 ,6
+ 0 , 8
+ 0 , 9
+ 1 , 0

+0,500
+0,355
+0,295
+0,204
+0,  131
+0.064

o; ooo
-0 ,064
- 0 , 1 3 1
-0,204
-0 ,295
-0 ,355
- 0,  500

+0,500
+0 ,368
+ 0 , 3 1 2
+0,226
+ 0 , 1 5 4
+0.098
+0 ,024
-  0 ,040
-0 ,  I  l 0
- 0 , 1 9 7
- 0 , 2 9 1
-0,343
-0 ,500

+0,500
+0,378
+0,324
+0,243
+0, 176
+ 0 ,  I  l 2
+0,049
- 0 , 0 1 5
-0 .084
- 0 , 1 6 4
-0,264
-0,332
-0, 500

+0,500
+0,389
+0,339
+0,262
+0 ,199
+0 ,135
+0,073
+0 ,100
-0,061
- 0 , 1 M
-0,249
- 0 , 3 2 1
-0 ,500

+0,500
+0,399
+0,352
+0 ,278
+0,220
+ 0 , 1 5 9
+0,098
+0 ,034
-0,039
-  0 ,  123
-0,233
- 0 , 3 1 0
-0 ,500

+0,500
+0 ,408
+0,363
+0 ,296
+0,239
+ 0 ,  I  B l
+ 0 , 1 2 1
+0,056
- 0 , 0 1 7
- 0 , 1 0 4
-0,217
-0,299
-0,500

+0,500
+  0 , 4 1 6
+0 ,37 4
+ 0 , 3 1 2
+0 ,258
+0 ,203
+0 ,144
+0 ,079
+0,004
-0,094
-  0,203
-0 ,2E8
-0,500

+0,500
+0,430
+0 ,396
+0,343
+0,295
+4.244
+ 0 , 1 8 8
+ 0 , 1 2 3
+0,047
-0,045
-  0 ,L72
-  0,266
-0,500

+0 ,500
+0 ,444
+ 0 , 4 1 3
+0 ,371
+0,328
+0,280
+0,227
+ 0 , 1 6 4
+0 ,088
-0,008
-0 ,  l 39
-0,245
-0, 500

+ 1 , 0
+ 0 , 9
+0  ,8
+ 0 , 6
+ 0 , 4
+ 0 , 2

0 . 0
-0,2
-0.4
-o  ;6
- 0 , 9
- 0 , 9
- 1 , 0

Ta1ttuua 18-10

3uaqenns QyHxqufi  ?s u IJa

-40 ,0
-30 ,0
- 2 0 , 0
_  1 6 , 0
-12,0
-  B , o
-  6 , 0
-  5 , 0
-  4 , 0
-  3 , 0
-  2 , 5
-  2 , 0
-  l , g
-  1 , 6

0 , 6 9 9
0,639
0 , 5 8 7
0,552
0,506
0,443
0,394
0,365
0,329
0 , 2 8 0
0 , 2 5 0
0 , 2 1 1
0 , 1 9 1
0 , 1 6 7

0 , 3 2 9

0,699

0 ,404
0,403
0,397
0,394
0 ,390
0,352
0,324
0,306
0,284
0,248
0.223
0 , 1 9 0
0 , 1 7 2
0 ,152
0 , 1 2 6
0,000
0 ,  l 0g
0 , 1 5 0
0 ,  i g3
0  2 1 0
o, zss
0 ,279
0 , 3 1 9
0 ,379
0 .427
0',470
0 ,550
0 ,673
0 ,790
0,996
I  , l s i
1 ,398

0,296
0,296
0,295
0,294
0,299
0,292
0,269
0,257
0,241
0 , 2 1 6
0 , 1 9 5
0 , 1 7 0
0,  154
0 , 1 3 6
0 . 1 l 4
0 ;000
0 , 1 1 7
0 , 1 6 3
0 , l g g
0,229
0,255
0,309
0,354
0,434
0 , 5 0 0
0,564
0,667
0 . 8 8 7
I :086
l ; 2 8 0
1 , 7 6 0
2,240

0,233
0,233
0,233
0',232
0 ,230
0,228
0 .224
o ; 2 1 6
0 ,207
0 , 1 9 9
0 ,  1 7 0
0 , 1 5 1
0 , l 3 g
0 ,  123
0 ,  103
0,000
0 ,125
0 , 1 7 5
0 , 2 1 4
0,249
0 .277
0 : 3 4 1
0,397
0,495
0 , 5 9 1
0 ,660
0 ,820
1  , 1 3 5
I ,450
|  ,765
2 ,552
3,339

0 , 1 9 9
0 , 1 8 9
0 ,  l 69
0 , l E g
0 , l B g
0 , 1 8 7
0 , 1 9 5
0 , 1 8 2
0 , 7 7 6
0 ,  163

o, t rs
0 , l g g
0,231
0,267
0 ,301
0,375
0 ,441
0,557
0,664
0,765
0 ,972
I ,390
l , g l 0
2,230
3 ,280
4 , 3 3 0

0 , 1 5 6
0 . 1 5 6
0 :156

0 , 1 1 7

0,248
0,299
0,325
0 , 4 1 0
0,496
0,623
0 ,750
0 ,977
1 , 1 2 5
1 , 6 4 0
2 ,155
2 ,670
3,957

0 . 1 3 1
o ; l 3 t
0 , 1 3 1
0 .  1 3 1
0 : 1 3 0
o : 1 3 0
0 ,  i 30
0 , 1 3 0
0 ,  129

o, tso
0 , 2 1 5
0,265
0 , 3 1 0
0 , 3 5 1
0 , 4 4 9
0 , 5 3 6
0 , 6 9 1
0 , 8 4 0
0 , 9 9 0
1 , 2 9 0
1 , 9 0 0
2 , 5 1 0
3 , 1 2 0

0 ,092
0,092
0,092
0 ,092
0  ,091
0 , 0 9 1
0 .091
o :oe l
0 ;0e1
0,090

0,302
0 ,355
0,405
0 ,520
0 ,625
0 ,825
1 , 0 2 3
I  , 2 1 8
1 , 5 9 6
2 ,353
3 , 1 1 0
3 ,867

0,066
0,064
0,060
0 ,057
0,053
0,046
0,000
0 , 1 8 7
0 ,270
0,343
0,406
0,464
0,599
0,721
0 ,965
1 , 2 1 0
1 , 4 5 0
1 , 9 3 0
2 ,890
3 ,850

+40 ,0
+30.0
+20 ;0
+  1 6 , 0
+  1 2 , 0
+  8 , 0
+  6 , 0
+  5 , 0
+  4 , 0
+  3 , 0
+  2 . 5
+ 2 ' ,0
+  1 , 8
+  1 , 6
+  1 , 4
+  1 , 0
-  1 , 2
-  1 , 4

1 , 6
1 . 8

-  2 ' ,0
-  2 , 5
-  3 , 0
-  4 , 0

-  1 , 4
+ 1 0,
+  1 , 2
+  1 , 4
+  1 , 6
+  I , 8
+  2 , 0
+  2 , 5
+  3 , 0
+  4 , 0
+  5 , 0
+  6 , 0
+ 8 0
+  1 2 , 0
+  1 6 , 0
+20 ,0
+30,0
+40,0
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fuu.Po
10

1,8

l16

lr4

t2

lr0

0,8

0,6

014

0,

0
1,0 -10

V a , e J r b H b r f i
B e p x H e M  ' r

onpedeneHun SHaqeHurt

l l  r \: l { ; ,  ,  I
\ . r  L  /

r 
@uz. 18-46. fpaQurc dnn

0 , : f  ( + , + \  u  ? e
\ - {  L  /

."(#)-

p a c x o A  n o  i l u H H t r

H H x H e M  6 t e S a x

,  1 , 9  - e \
R \ n i - n i )

8 o :

Pt! Po
q0

0,

016

0,rt

0l

q3

qz

u
0,0.

T,Q

- .  D s h ( r 8-6e)

T

L

@uz. 1B -47. I-paQu.rc dnn onpedeneuun sua'teuurt

e, : t  (+  ,+) , r  pu: t  (+  , : )

UftANA
i-rT,5 5-

- 4,0 -5;o

Uxano flnn

3Hax MHHyc repeA D 6epercff npu Bbrr{Hc.neHHH pacxo_
r,a no JrHHr{r{ 6epera BepxHero 6r6qa, sHaK nnra _ no
ItHHwH 6epera HH)r(Hero 6neSa.

I U u p H H a  3 o H b r  o 6 i o l H o f i  0 a l b r p a u H HpaBHa :

B : 2 T  A r c h

4. vcrofi c oAHofi rpo'3BoJrbHo pacroJrox(eHHofi
unopofi

r8-48)

Lr T, HaxoA.flT nocroflHubre:

."" (#)

(Snr.

3Haq ne.nuuuuu /1, lz, s

I
^:-l / '

- t

/

( 1 8 - 7 0 )

( r8-71)

116-73)

l -
/ - l \  

'

ctr, lat )
\2r I

f n y 6 u n a  B r o n b ycro r  (xoHryp 3-3'- l ' -1)

a r c s i n ( = _ * )  .

arcsin ( :=f) ,*  ry,  (  18-72)

) . -b -2 i .b  2+ i  _b
* 1  -

d 3 :

C I 2 :

r+b i  a + :

PtIHU4d ofrrocmi

hs g

Paaflenwbrc lruHUIJ
moKa

Jcmoi

Hut*uui
6deg

@uz. 18-48. Cxena K pacqemy o6xod-
nofi fiuttontpaquu npu npoussonbHo

p ac no ltoJtc e uno i wnope

r 4 l
* E
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flepeuenHvn E n rbopr'ay.rre (r8-72) BbrrrHcJrrr,or no
3aBI'Icr'IMocrflM (18-74) a (18-75), sa.u,aBarcb E€rrHrrur-
HoH opAuHarbr g rIlrn a6cquccu r B npeAe.nax o6leKaeMo_

r,le 3HaK n.rrrcc 6eperca 4nr Husosofi cropoHbr mnopbr,
3HaK Mr.rHyc Ans nepxonofi  cropoHbr;

fc Kosrypa ycrofl:

b  
-  

_ L

flocronuHyro T BbrqHcJrror

(1,8-7 4)

(  l8 -75)

(1,8-77)

(18-78)

*'(#) '

rAe 3HaK nJrroc 6eperca npH rroJroxr{Te.[bHbrx 3HaqeHuqx
.r, 3HaK MHHyC npH oTpr,rrlaTeJrbHbrx.

,  P a c x o , q  n o  . r r H H . ! H  y p e 3 a  B o A h r  B  B e p x H e M
6ue$e  ( ron ryp  S-4 ) :

r13-ni  
^ .  /_, ,_, ,E\Q : k L - *  A r c h  

\  r _  E  l -

3;L  Arch ( " ' -qe  ) l  ,
L.L  r  T+ i71  '  (18-76)

rAe repeMeHuyro E Bbrrrncflflror no $oprvry.ne (lg_7b),
3aAaBascb seflrzqHHofi (_r).

,  P a c x o A  n o  r H H H k t  y p e 3 a  B o A b r  B  H H x H e M
6rege ( ronryp  I -21

Q : k g = A r c h  ( " , * ? t  ) -z t u  f  l - E  /

-ryArch(:+),

rAe E snqucrsror no eopuyne (lg_75), saAaBaflcb Be_
ra.ruuofi (*x).

[ U u p u u a  s o H b r  o 6 x o , q , n o f i  0 u n b r p a  \ u H  u g
BOAOXPAHHJIHIUA

2T
B : ,

( n3- h?r) p

ln3-  n3) B + lh3- h?) 
' (  l 8 -7e)

( i + r ) ( l - b )

(D+r)  ( l - i )

no Qoprr,ry.rre:

- ( t 3 - h ? )

5 t  I

l8-8. pAcrt ET HAnOpHoa QHJIbTPAIIHH
B O6XOA THAPOTEXHHqECKHX COOPYXEHi lN

l lpu cJroncroM reoflorHqecKoM crpoeHur.r 6epera H sa_
JreraHHH 

. cBepxy ManonpoHHrlaeMbrx rpyHToB (r.nunu,
cyrnnnxn), KaK 3TO nOKa3aHo ua Sr.rr. t'S-+g. o6*oa"u*

Qu.ntrpauua Ha yqacrKe npuMbrKaHr.rff coopyxeHr.rff r 6e_
pefy Ao,T)r(Ha paccqHTbrBarbcrr KaK uanopnar. pacqer B

?ToM 
cJryqae npoHBBoAHrcq no npHBeAeHHbrM B n. lg_2.

eopMyJraM co sreAyroulefi nolcraHosxofi:

hz :2aH;

h2t:  2aHi

h?r :2aHr ;

h! - 2aHs,

(r8-80)

rAe 
't

H v H 2 u

F/ - ucxorr,rsrfi nbesoMeTpuqecxufi Hanop
BAoJrb o6rexaeuoro KoHTypa ycrofl:

H 3 - nbe3oMeTpHrrecKHe Ha[Opbr Ha rpaHH-
qax uc,c.neAyeuofi o6.nacru (e Eepx-
HeM 6ne$e, Hr.r)r(HeM 6ne$e 

'n 
B i,O-

" 
- il;ffil#T"J#;Jnoo""uuuMo,ro rJracra.

r8-e. oExoAHAq or{JrbTpAr{Hfl B ycJroBHflX
OTCYTCTBHfr EEPEI'OBOIO IPYHTOBOFO

IOTOKA (no B. H. Apanuny)

3ro uox<er HMerb Mecro B yc',roB'ffx rrpr.rMblKaHllfl nJro-
THHbr K 6epery, cJrox(eHHoMy rrpoHuqaeMbrMr4 Srlnnrpyrc_
IIIHMH TPYHTAMH TO.IIbKO B rIPEACJIAX HETUHPOI{OTI NO.NOCbI,
orpauuueuuofi HerpoHHrIaeMbrMH nopo4arr,rr.r (0nr. lg_
50). Paccer Qnatr-partuu B o6xo,q coopyx(eHuff Moxer
BblnonHtrbcfl B gTI{X yCJIOBHffX no MeroAaM pacqera
Qunlrpaqur.r B ocHoBaHHH rHAporexHnqecKHX coopyxe-
Hnfi npra orpauuueuuofi ruoulHocru Qr.r.nnrpyrcrrlarl ToJrrrlu.
rIPH TAKO:\[ -PACCVOTPCHI{H JIT4HHH YPC3OB BOAbI B BCPXHCM
H HI{XHCM 6TCQAX NPHHHMAIOTCff 3A .I IHHI{I, I  AHA COOTBET.
crByroutux 6reQoe, o6rexaeuufi r{oHTyp ycrofl _ 3a noA-
geusrui IioHTyp ruApocoopylKeuuff, a rpaHgua pacnpo-
crpaHeHufl Quntrpyloutefi ToJruIg - sa nHHHro BoAoyropa
B ocHoBaHHH coopyxeHHq. pacqeT 

Aafl orux yc.rronr,rfi npo-
USBOAI,ITCff I{3JIOXEHHbIMH BbIITC METOAAMH TTANOPHOft
Quanrpauun B ocHoBaHHH coopy)KeH ufr.

Flo.nyuennue npH oTr{x pac,itirax 3HaqeHHflL L y r \  J  L r r t \  p a u y c r  a ? (  S H a q g H H f l  H a n o p o B

$u.rrtrpaquoHgoro rroToKa nepecqHrbrBarorcfl AJIS vc.rtosufi

@uz. 18-49- Cxe,tta ?eotozuqecKo?o cmpoeHun 6epeza

yc.uorufi



pAsAEn TpETr,!H. THAPOTEXHH|IECKHE COOpylKEHafl
5r2

6esHanopnoro noroKa B o6xoA coopyx(eHnr
uei.r Qoprrryne: r_

h : t/ ?i - nl)n,+n?,

u?. IB-50. Cxeua o6xodruozo fiuttumpaquoHHo?o
nomotta

no creAYIo-

( r 8 - 8 1 )

rne h - ucxovas r.ny6nua o6xoAuoro noroKa;

h-r.rry6r.rHa BoAbr B BepxHeM 6re$e
ynopoM;

h2-rny6uHa BoAbr B HHIKHeM 6neQe
ynopoM;

Itr- nenuqnHa npHBeAeHHoro Hailopa B
'eaeM.ofi ToqKe iloroKa.

HAA BOAO-

HaA soAo-

paccMarpH-

T8-IO. PACTIET OEXOAHOfl OI,IJIbTPAUHII

N P H  C O N P ' X E H H H  N J I O T H H

c 3EMJIflHbIMH AAMEAMH, PACnOJIOXEHHbIMH

HA IOPU3OHTAJIbHOM BOAOyIIOPE
(no B. t l. He4pnra)

1. MeroA pacqera

Pacqer $r,r"rrmpauarz B TeJIe genansHoft Aau6st 3a co-
npmalorrluMH ycrorlMr.r npolI3BoAHrcfl MeroAoM Qparuen-
ToB - flyreM AeJreHHff croxuofi Qn.nurpyrouefi o6.nacru Ha
oTAenbHbre npocrbre QparueHtrr.

Pas6usxa o6nacru Snanrpauun Ha Sparuenrbl noKa-
saHa (uyuxrrlporvr) Ha Snr. l8-51. PaeAertHble IIuTHHTI
npoBoAffTcfi rlpH SToM tlepe3 KoIrIIeBbIe qacrH IIpOTHBO-

QunrrpaquoHnblx mnop. Orxocu nJIoTLIHbI ycJIoBHo npn-

HHIUaIOTCS BepTLrKanbHbrMH.
f.rry6uny $unrrpaquorruoro rroroKa Ha rpaHuqax Spar-

MeHTOB OnpeAeJrffroT H3 yCJIOBI{fi paBeHCTBa paCXOAOB AJIfi
orAeJrbnbrx Qparueuron.

Huxe Aaubr pe[reHr.,rff AJrr nflTH uau6onee xapaKrep-
Hrtx SparMeHToB, Koropbre Moryr Bcrpeqarbcfl KaK caMo-
crotTeJlbHo, TaK fi B KaqecTBe cocTaBHblx SJIeMeHTOB
corrpflralofifix ]CToeB:

2. Qparnnenr ycroq c AByMfl r[nopaMu Tnrra I
(Qur. 18-52)

f  . t r y 6 u u a  S u t b r p a r I H o H H o f  o  n o r o K a  B A o , r r b
BHyrpeHHero r(oHrypa Qparueura:

yqacroK 3'-l'

. ,  . 9
n;- n;

arcsin
f

;  (  l8-82)

,.'"(T)- nim

n+m

h4

Hutkaui
6ep

llu*nui
6oep,

@uz. IB-SI . Cxe,uw 
;o{{;*tHun 

n.4omuHu

3-3'

n!+n! h?-hz
2

, . ' (7)-  mf rz

yqacroK I - I '

n+m
; (  l8-s3)

, ( t8-84)h-
n'z"+nl n?-n?

2 r L

,*(7)* m-n
arcsin

n +  m

@uz. IB-52. Cxeua Spazueuma
conptnanqe?o ycmof muna I

yqacToK



TJTABA BOCEMH AnTIATAff . Ar|JrbTpArIHOHHbrE pACtIEThl

5r3

m:ch(T) '

C y u M a p s u f i  u  y r e n l H ' n f i

! h r -€  pac "xoAu  Ha  npoHHr laeMbrx
3-3' u 1--I'\ Qparrrlenron (run III)
xoAET uo Qop,ruyaarrl:

Q : k  # A r c h

Q u . t r b r p a U H o H -
KoHrypax (yuacrrr.r
( ra6.n.  l8- l l )  Ha-

r :ch(T)

-B $opuy.rrax (lB-S2) - (18--SS) npunnrbr crreAyroque
OOO3HAIIEHHR:

hs u hH - r.ny,6nua rroroKa no sepxonofi u Husoeofi rpa.-
HHqaM Sparu,eura;

x^u g - TeKyulu.e KoopAr.r,Harbr o6.nacru eparuenta.
C y u M a p n u f i  0 u n b r p a r r [ H . o H , n t r ^ f t  p a c x o A

f l o  r rHHHqM i l nop  ( yuac rxn  3 -4  u  I - 2 )  onpene -
.tlfleTcfl no Qoprray.rre:

Q:kry Arch

rag & - roe0QuqueHr Su.unrpauuu rpynra.
Ssar MHHyc nepeA pasHocrbro (m-n)

(18-86) 6eferca \iln rpaHl{qbr 3:4, sgir

( l8-e0)

B Qorpuynax (18-89) H (18-90) BHaK MHHy,c nepeA
KBaAparHbrMH cxo6rauu npuHr,rMaercfl !.;rrfl, JreBoro Qpar-
MeHTa, 3HaK nJTIOC - AJrfi npaBoro.

r{ro raKoe .rteerrft H npannfi Sparrrleurn, BrnAHo Hg
ra6.n. l8-1 l .

4. Qparnnenr runa V

nns paccMarpi{BaeMo,ro Sparueura pacrrer rrp,oa'gtso-
trr{rcrr rrpn rroMorrtu npaQr.rxoe (Qur. l8-53), oocra(BJreH-
Hbrx rIo 71aHnbrM grncfiI'epaMeHTaJrbrrhrx Eccre,Ipsauufi Ha
upu6ope 3fAA.

kenaqpnnenma ycnoq

5fi"0 B=10"
sfi=42

r  
[ z , in  (? )  n+ ,o f

tftzo

5f t .Q2

( r8-8e)

X

{

*  (  m-n\

n + m
,  (  18-86)

n Qoprrryne
IJIIOC _ TJTfl

rpaHurtbr I-2.
C x o p o c T H  S r , r t b r p a q H l r  H a  y q a c r K e  S , - 1 ,

rAe ft - r.rry6uua rioroKa E uccaeAyeuofi ToqKe, o[p,eAe-
rr.neMan no Qopuy"ue (18-82).

V a e r r H u f t  p a c x o A  H a  y s a c r K a x  S - 4  u  I - 2

X ,  ( 1 8 - 8 7 )

( l8-88)

g6

0f

4,4

, .n(?)  -  @-n)

ql

0

0,

0,6

0r3 0! 0,8 46

S/t=0 8=30o
s/t.03

ilt,q4

0t 02 0i 0! qi 0f q7

n + m

3nax MHHyc nepeA pa3Hocrbro (m-n) 6eperca AJrr yqa-
cTKa 3-4, 3HaK nJrroc-Anff yqacrKa I-2.

3. QparueHrur rrnoB II, III H IV

3aencr . rN, rocrn (18-82) ,  (18-83) ,  (18-81) ,  (18-86) ,
(18-87) u (18-88) Moryr 6trrt ucrro"{b3oBaubr raK}Ke
H AIIr QparuenroB THnoB II, III 14 IV, ecnu noAcraBr{rb
B sra 3aBHcHMocrH-coorBercrByrou{r4e sruM Spanu,eurau
3rlaqeHr{s nt H n. <D.opuy;ru \Jrfl, onpe.(eJreunfl nocr.off,H-
HHX r? n n 14 HCKOMbTX gJTeMeHTOB nOTOKa AJrff KaI(AOTO
rI3 .yKa3aHHbrx Qpa,fMeHToB, a TaKxe q\eMbr gTHx 

Qpar-
MeHroB rrpuBeAeubr B ra6a. l8--l l.

33 3ax. 125

@uz. 18-53. I'pa$turcu dnn onpederteHufr. h, edottt co-
npflzarculeil cmeuru ycmofl npu pasltuttHbtx yzttax 

,(0)
ee HaKJtoHtt tt ocu x u p&s/tuqaod dttuue wnopu;(s)

0f qez/a

0=+a,,o-

0,
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f"rry6lrHa,noroKa BAoJIb HenpollHllaeMono KoHTypa Spar-
MeHra onpeAeJrffcrcfi rro sopuyae; anaaoru'ruofr (18-81):

h: {  (h?  h ' )  h ,  +  4  ,

rAe h r - HaxoAflrcfl no rpaQnKy QHr. 18-53;

hu u h" - rny6r,rnbr noroKa coorBercTBeHHo c gepxo-

eoft 'H Hus,os'oti cro'poH $paruelra.

5. I'ny6una noroKa 
'Ha 

rpaHnqax cMe)KHbIx

SparnneHron

3aAaeurucs sa o4uofi us nu+uir tuno'p (n'o n:wuuu c-d
HJrr{ e-f) opAuuar'ofi npaH,LlqHofi lrnnn lo'xa gr wrv Uz
(Qur. lB-54) vt IIoAcraBI{B 

2"", 2 
3HaqeHHe a Qoptrly.ny

(18-86), norlaran e Hefi kT3:1, no'nyuuM IIpHBeAeH-
z

uufi pacxoA Ha yrracrKe or KoIIua uilopbl .u.o paccMarpl'I-

saer{oft TorrKH:

+ (m-n)

(rs-sr1

(18-e2)

(r8-e3)

2 c he)I
Q r , i :  

-  Arch

BHaK MHHyc nepeA pa3llocrblo (m-n) 6epyr Ans lenofi

cropoHbr Qpar,vreura, 3HaK [IJIIoc - rJIfl upano'ft.

Brcpyro opAuHary, coceAHlolo c 3aAaRnoft, onpeAenflIoT

no Sopvy;re (18-93), uoAcratslnfl B H€e Qy.i vs (1&-92):

(n * m) ch (nq,,;\ + (m-n)

n + m  
'

I
v.  -  - -  Arch
l L  

7 T

rAe sHaK ,rrnrcc ilepeA pa3H,ocrblo (m-n) ttpuirl{MaIclr AJIfi
nenoft (nepxonofi) croponu Qparueura, 3HaK MilHyc-Arlt

npa,eofi  (uusonofi).

Onpe.ue.rrun flo Soprrly.ne (18-93) Bropyrc v crleAylo-

utle (no qr{cJly runop) opALIHarbI, HaxoAffT AaJIee AJIn
KaxAoro Q'paruenra [p'LI,BeAeIrHble pacxoAbl (r'o"ntxo',rro

THHI,IqM 'UINOP).

fI,O BeJIH'III{He pa,CxqAots QrJ, Qr,2, ... , qr,p Il T, A.

naxoAffT MqAyJrH Qopun 4nr Kax(Aoro Qpanueura, T. e.

' l l 1

'  
Qr , l  (1r ,2 '  '  Vr ,P

A.nq QrparMenta tuua V MoAyJIb QOp'trln orpeAeJql'or

npu6nuxeuHo, no reM xe Soprrly.nalt, qro tr AJIfl Qpar-
I\{eHTa runa II, noJlarafi B HI,Ix

,
s j : s -  + / t g 0 .  ( 1 8 - 9 4 )" 3

F.ny6nHy noroKa Ha pasAeJIbHbIx JIHHI{nx reeoft cropo-

Hbr p,accMaTpr{rBd,eMrofo Qparnaenra oflpe4eJl'slor [Io sop-
MyJIe:

- hl)+h\, (18-e5)

llunuu pdilnaeo nomenquano

p

rA€ Eo
I

.t

Eo
I

@uz. 18-54. Cxeua K pac.temy o6xod-
Hozo SuttumpaquoHHo?o nomova

- cyrUltapuufi MoAyJrb, pa,nHufi no ,Bem{qHHe

cryMMe Molynefi Bcex (p) Qparlrentoe;

- cyMMa uo,qy.nefi ncex SpafMeHroB, pacnoJro-

x(eHHbrx uexAy BepxHr{M 6rcQou M pa:3-
,Aelnuofi nn:r.ueit, .qJrr Koropofi on,peleJrflercfi
rny6aHa;

ht s hz- r.ny6ran,a -BoAbr ,HaA BoAoy.fiopoM coorBer,cr-
tseurro B tsepxHeM +r Hr{x{ueu 6rc,$ax coopy-

r )I{eHI{fl.

Onpe4e.rrun rpaHurrHbre rny6unn Suttrpauuouuoro flo-
To,Ka, HerpyArlo 3areM rlo' co,o'nBercrByroullrM Q,optr.ry.nav
(ra,6n. 18-l l ), pa,ccMarpn:B?fl. orleJrbHo xaxAufi 'Qp,ar-

MeHT, BbITII{CJII{Tb I'I'CKOMble 9JI€rV,eHThI IIOTOKa.

r8-r 1. oHJIbTpAUHt B 3EMJrtHbrX LJTOTHHAX

l. lleperuuuxa Hs oAHopoAHoro rpyHra
c BepTHKaJrbHbrMH OTKOCaMH

Ha BOAOHenpOHHTIaeMOM OCHOBaHT{H

Pa.cqer [epeMbrr{Ku c aeprnKaJrbHbrMu orKocaMu (Qrar.
18-61,4) Ha BoAoHerrpoHHrIaeMoM ocHoBaHHr{ ,BbnnoJr-

HseTcff Ha ocHoBe pe[reHHfi, IipeAJro)KeHHOTO rur.-Kopp.

4*ulerta"" HayK CCCP n. fl. flo"rry6apunoeofi-Koquuofi

t le l .
Bucora Bbrxora @u.nlrp,aq[olrnoro flor,oKa Ha HLrsoBoM

orKooe orupeAerqercn rr,o npaQuxau 
f 

:t (+, #)
(02r. 18-61,6, a). O6o,sHanreHr.rs h\ hz, H, Ho, L trp,Lr'
B,eAeHbr Ha Sur. l8-{1,a.

7]e,upec,caounyrc KpHByro B fiepeMbrqKe Kouerru,ofi runpl{-
Hbr L crporrT npn6.nmxeHuo, ncnGlbsyrr KpHByro Aerr'pec-
cHLt B 6ecrpueuno ruupoxofi nepeMbrqKe (L:oo) ,rrpu 

_gT'
cyrcrBl{H Bo.EbI rs HI{xGeM 6reQe (hz:O). (Qur. 18-62),
nAe oJIa AaHa ,B 6eapasuepHux KoopAr.raarax. 3HanreuHq
rrocJreq,Hrrx AaHbr B ta.6a. l8-12.
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Ta1nuqa I8-I I
Cxeuu SparuenroB u pacqernbre SoplryaH Anc HHx

Tnn QparueHra

II lJIenufi [

Cxerua @parueHra

18-55

f '

Softttyrur .uns rIocroflHnax m H n
N Qoprrly.rrbt. no Koropoft uuvucacroTcs

r||,a,po,u,HHaMHrtecKne 3neMeHTbt noToxa

( r8-87)

II l lpanufi

2
,h,

I

h6

3
(18-8_2), (18-83), (18-86), ( 18-87)

a (18-88)

III JIenufi
I l3:33i'"( 

1(8d$5,( t8-so)' ( 18-87)'

III f lpannfi

IV Jlesnfi

4

h6

3

(Duz. 18-59

(18-82) ,  ( r8-83) ,  ( l8-86) ,  (18-87) ,
(18-88) ,  (18-89)  u (18-90)

( r8-84) ,  (18-86) ,  (18-88) ,  (18-89)
u  (18 -e0)

IV flpannrfi ( l s -83) ,  (  18 -86) ,  ( rB -88) ,  (  tB -89)
u ( 18-90)
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PA3,4EJT TPETHE. THTPOTEXH

@ue. 1B-61 . Koopduruamw eouoda denpeccuon-
Hort rcpusort. na ruusoaort omKoc nepe.Mblttttu (no

n. fl. Ilony6apuruoaofi-Koauruofr):?:t e , ?\
r \l2r hl

Ta1nuqa 18-12

Koop4nnaru Aerrpeccuonnofi 
'xpurofi 

(despasruepHue)
B [epeMbrrtKe 6ecroneqnofi- uupHnhr

0,0733
0 , 1 6 0
5 , 9 5
3 ,96

0.250
0',445

10 ,97
5 , 7 7

I ,520t'Iu

3rrl npn6rux,euuoe fiocr,pa.afls,g tsorgMox(Ho KaK rrpu
orcyrcrBnr4., TaK u rrpll HaJiHqHH B.o.4br B HHx(,HeM 6reQe.

A.ns eroro rrs HaqaJra roop4uuar (Snr. 18-62) npo-

tsroAsr rrpsMyCI c ]rJr,orBbru xo,eQ,Qr.iqrueHToM 0-H-Ho
L

Ao nepeceqerruff c rpunofi Aenpeccun a 6espasuepnbrx Be-
JIHqHHa.x. Orpesor OB 6yaer uso6paxaru npu6.nuxeHHo

no,uo6noe [oJrox('eHu€ ucrouofi Aenpeccnousofi rnpunofi ts
flepeMrilrIKe.

CKLIE COOPY)KEHHfl

0

b:#"
8;62. I-pafiurc nocmpoevun denpeccuorunort rcpuaofi
6espaeuepnou rcoopduruamax) s nepeJuwqrce

IUIH rpyHTa tr,epeMbrrrKl4, hr- r.ny6una ,BoAbr B
u 6reSe.

nepeMLrqKr{ c 6ecxoueqnofi ruupxuofi ocrroBaur.rff

) npn orcyrcrrBr.rn Bo.qbr s HHxHdv ,6reSe (hz:0)
aquogHstft pacxoA Ha qAHHETIy 'qJrHHbr [epeMbrrrKr4

t0

lIp

ANEHI

: f  { :
\ /

$uar:
BEDXT

(L:o

$u.nrr
paBeu

I.n:
L

, r '

+ 
: r,846 Ho. ( r8-e6)

n,epeMbrlKu c r<onesnofi urupuuofi ocHoBaHr{ff ,rlpn

I npa6rulr(eHuo Mo)r(Ho npnnqrb:

|,35,j70. (18-97)J _ _
h,

18-63. I-pafiurc npuaedenuwx pacxodos

s nepeJ4bL4rc€i 4, : f (L n' 
\r :  I  \ , i ,  '  

h ,  )



FJIABA B OCEMHA,TIUATAfl . O H JI bTPA

L
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Butcora tsbrxoAa Aenpeccnoutrofi KpHBoft Ha 'Husosofi
OTKOC II. NPHBEACHHbIC ;P4CXOAbI HA EAITHHIIY AJIHHbI IIE-

peMbrrrKu ;raHbr n Ta,6.n. 18-13.

Ta6ttuqa 18-/3

Bwcora Bbrxo4a Aenpecclronnofi kpnnoft na Hnsoeofi orKoc
u Quaurpaquonnufi pacxoA Ans y3KHx nepeMbrrreK

2. [I.noruHa u3 oAHopoAHoro npyHTa
Ha BOAOHenpOHnqaeMoM ocHoBaHHH

IIpH orcvrcTBHH BoAbr B Hr{x(HeM 6ne$e

Pa,cqet
cofJIacHo

'IIJIOTI'I,HbI'C BHYTPOHHHM ApeHaX,eM BbIII,oJIHfl€TCf
peureHHro, rrroJrf{eHHor{y c. H. Hyuepo.nlru fll

L
AJIff nJIorHH rrp:H 

hr 
r-l (Sxn. 18-64).

flpane4ennnr? @u.rrrpauuosnuft pabxoa Ha efiEni.rqy
I I IHHbI UIOTI4HbI,p?rB€H:

g ' : 1 :  -  h  ' *
h , L

. + cos (an) fr (o) *
hr

h1

l+.cos 
(an) f, (")l '- 2 sin (an)f,(o)+ I

Vpaeueuue Kp,14rsgft .{enrpoCCgg B- TeJIe nJro,TI{Hbr
rsercq Aflfi 0--<y --( h1 uo Qopuy;re:

x | / v \- - :  - y  
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h L  Q r ' \  h r J

, 8' +* t^*\ r: II  
h L  

t g . ( a n )  h 2 ( u , a ) .  ( 1 8 - 1 0 0 )

O6o,sHaq'eHr,rs L, x H A npnBeAetrbr Ha Sur. 18-64:
dlr - yfo.rr HaKnoHa BepxoBono oTKoca ruroTHHbr K fopl{-

( r8-ee)

on,pe,I.ei

<Du.nrrpaqrronnufi pacxor Ha e.rr,HHuqy
Jl.rruHbr IIepeMbrqKH

Ta6auqa 18-14

3HaqeHnc {ynxqnfi ft( ") , Iz( a7 rpq pacqere nJrorpHbr

no C. H. Hylrepory

HOHHbIE PAC'IETuI

f, (") f' (")

5r7

f' (")

0,05
0,06
0 ,07
0 ,09
0,09
0 ,  1 0
0 , 1 1
0 , 1 2
0 , 1 3
0 , 1 4

0 ,  ? l
0 ,?2
0,23
0,?4
0,25

0,420
0 , 4 1 6
0 , 4 1 3
0 , 4 1 0
0 ,407
0,405
0,403
0 ,401
0,399
0,397
0,396
0,395
0,394
0,393
0,393
0,393
0,393
0,393
0,394
0,395
0,396

0,295
0,294
0,293
0,292
0 ,291
0 , 2 9 1

0 , 2 6
0 , 2 7
0 , 2 8
0 ,29
0 ,30
0 , 3 1
0 ,32
0.33
0 ,34
0 3 5
o,so
o ,37
0 ,39
0 ,39
0 , 4 0
0 , 4 1
0 , 4 2
0 ,43
0 , M
0,45

0 , 4  l 6
0 , 4 1 9
0,423
0 ,427
0 ,431
0,436
0,441
0,446
0 ,451
0,457
0,464

3naqenus SyHrrrufi
ro C. H.

Ta6ttut4a I8-15

flpn pacqere

0 ,031
0,060

_0,0o7
0 ,  1 1 3
0 ,  l 3g
0 ,  162
0 , 1 9 4
0 ,206
0 ,227
o ,247
0,2C'6

0,030
0:058
0 :os4
0 , 1 0 9
0 , 1 3 3
0 , 1 5 5
0 , 1 7 5
0 , 1 9 6
0 , 2 1 5
o,231

0 ,359
0 ,372
0,3t5

0,030
0,057
0 ,0s  I
0 ,  1 0 4
0 ,  1 2 6
0 , 1 + 7
0 , 1 6 6
0 ,  1 s 4
0,202
0 , 2 1 9
0 ,235
0,250
0 ,265
0 ,279
0 , 2 9 2
0,305
0 , 3 1 9
0,330
0,342
0,353

0,029
0,054
0 ,077
0,099
0 , l l B
0,  137
0 , 1 5 5
0 , 1 7 1
0 .  1 E 6
o : 2 0 1
0 , 2 1 5
o 229
o',242
0,254
0,266
o,277
0 ,2S8
0,298
o;308
0 , 3 1 8

0,027
0,050
0 . 0 7 1
0; oeO
0 , 1 0 8
0 . 1 2 5
0 ;  1 4 0
0 ,  1 5 4
0 ,  1 6 8
0 , 1 8 1
0 , l 9 3
0,204
0 . 2 1 5
0,226
0 ,236
0,245
0,254
0 ,263
0 ,272
0 ,2E0

F r  ( u , o )
Hyr'repony
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PA?AEJI TPETHN. TffNPOT

Tadnuqa I8-16

3Ha,IeHHc SyHrqufi F2 (u, o ) npu Pacqere
no'C. H. Hyuepony

o , o s l o , r o f o , r s 0,20 0,25

@ue. 18-64. Cxeua dttn pacvema Quntmpaquu s
Momufle c nHympeHHurr dperuattceu na Henpovuqa-

eiloil ocHonaHuu (no C. H . Hyuepoay)

0,05
0 , 1 0
0 , 1 5
0 ,20
0,25
0,30
0,35
0,40
0,45
0,50
0 ,55
0,60
0 ,65
0 ,70
0 ,75
0 ,80
0 ,85
0 ,90
0,95
1 0 0

0,223
0,237
0,250
0,263
0,275
0,296
0.297
o:308
0 , 3 1 9
0,329

0,232
0,243
0,253
0,263
0,273
0,282
0 ,291
0,300

0 ,179
0 , 1 9 0
0 ,201
0 , 2 1 1
0,221
0,230
0,239
0,247
0,255
0,263
0 ,270

0,027
0,049
0,068
0,095
0 , 1 0 1
0 , 1 l 5
0 , 1 2 9
0 , I 4 0
0 , 1 5 1
0 , 1 6 2
0 , 7 7 2
0 , l g l
0 , 1 9 9
0 , 1 9 7
0,205
0 , 2 1 3
0,220
0,226
0,233
0,239

0,025
0,045

0 , 1 8 5
0 ,  190
0 , 1 9 6
0 ,201
0,208

flpu pacvecax Qu.ttbrpaqul{ B trJlortrHax c ropx3oHraJlb-

HbrM ApeHalr(eM u B nJrorlrHax c HacJIoIIHuru QullrpoM no

irpeAJro)Kenuro f. K. MHxafirosal yrler coIIporLIBJIeHHs
BepxoBoro Krrr.rna n.rroruubr Mox<er 6nrn BbrnoJrrreH flyreM
yBgir?rqeHufl Anr{Hbr noroKa Ha LL.

A.nusa LL HaxoAurcff us t[opuynn

LL: h, Lg,

rAe ftr- Hanop Ha nloruue, .Ap onpeAensercs
MVJIE:

A P :

( 1 8 - 1 0 1 )

no Qop-

( 18.- 102)
I

2 + +

HIIECKHE COOPY)I(EHHf

peHaxeM oHa paBHa paccToflHHro oT BepTr{KanH, npoBe_
enuofi qepes nepeceqeHHe ropH3orrra BoAur c BepxoBbrM

KOCOM AO IIOAOIUBbI HH3OBOTO oTKOCa [JtoTHHbr.
Bucora BbrxoAa Aenpeccuonnofi xpunofi s Hacnognufi

urrbrp HaxoAurcq us eoprrlynrr f. I(. MuxailJroBa

3. [ItoruHa r{3 oAHopoAHoro npyHra
BOAOHerrpoHHrIaeMoM OCHOBaHHH IrpH HaJrHrrHrn

EoAbr B HHx(Heu 6reee

Pacqer [Jror'Hbr_ c ,a.peuax<uofi npusraofi EpH HaJrIrrrEIr
Anr B HHxHeM 6reQe sunoanserig npu6.ru.rxeuuo co_
acno pe[reur{ro, _npeAnoxer{EoMy A. A. Vrunvycorrr H
3BHroMy n. A. I l lanxunuu [24] 

-(Qur. 
18-65). 

-

(Dn"rrrtpa4uousnfi pacxor Ha e.u,nnuqy AJrH,Hbr [Jrorr,rHbr

kHo amt -16 - a ,

ft|1- yIi lIOH HH3OBOTO OTKOCa tInOTnHhI;
mr)l  n a :B npu rnr( I .
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| (hFlLz)C I Llm,ih2lz I hr-hzfz

L f f l  
-L  

r l  (18 - roo )

I l--

ibp
ft-6q. Cxeua dttn pacaema _Qutompaquu s nrto-
us odruopodnoeo 

"pyHma 
c dfenacttfuort' npueuort.

HA HenpoHuqaeJwol{ ocHogaHuu

fny6uya Qrurtrparlx,oitHoro rroroKa
br B HuxHeu 6le$e ofipeAeJrfiercfl Hg

(  18-105)

Ha4 nopl{30HTOM

Qopruynu:

( 1 8 - 1 0 4 )

a :4 npn

rAe m- SaJIO)KeHr.Ie BepXOBOTO OTKOCa.
PacxoA Ha eAI{HHrry AJIHHbT rlJlorr,rHbr

MeHe onpeAeJrfiercff rro $opr'ryne H. H.

n h 7q
( l 8- 103)L+ ̂ L +l t (L + Ltlz - ffiz hr,

f .-  K. M x x a ft  a o e, 
"O ex.nrrpaunu B Tpaneuon.4anbubrx nrora-

I lx Hq_^ropusoaranbHoM BoAoynope", fuAporerxuxa r{ Menrtopaurlf f
N I 1952.

npu yKa3anHofi ga-

I lasroscKoro: f.ny6una Qunttpaqr{onuoro rroroKa (pacuernan) B KoH-
BepxoBoro K.rrHHa [JroTHHbI paBHa:

,  L  *  mohz
r L l : - - . - f

C



TJTABA BOCEMHATUATAfl . AHJI,TPAUHOH H bIE PAC'T ETbI
5 1 9

fny6rlny fts MoxHo onpeAe.llrHTb raKxe, noJlbsytcb n,peA-

.nox(eHneu f. K. Mfixafirosa (cu. n. 2) H 3aMeTlqfl Bepxo-

Bofi ILIHH SKBI{BaJIeHTHbI,M eMy npfMo}roJIbHHiK'oM.

O,6ogrtaqeHfifr. h1, hz, L, m v. rno BHAHbI us frfir. 18-65-

KosSQnrlneHr C yqtlrbrBaer co[IporI'ItsJIeHI"Ie Bepxouoro

rslr.rHa u 6eperrcr H3 Ta6n. 18-17 'B 3aEHcHMocrH oT 3a-

JIO}I(eHHfi EepXOAOTO OTKOCa ,7t.

KoorfQnuueur C A.rc
KJTHHa nJIorHHbI (no

Ta6ttu4a 18-17

yqera conpoTHBJIeHHfl BepxoBono

npeAnox(enuro A. A. VnrHuYca)

3aaoxenue
oTKOCa r't

0 , 5
1 , 0
1 , 5
2 , 0

Kos@Qtt-
uueut C

0,232
0,393
o,492
0,554

0,595
o,624
0,647

2 , 5
3 , 0
3 , 5

4 , 0
4 , 5
5 , 0

0,663
0,676
0,687

Vpaaueuue Aeltpeccllouu,ofi KpI'IBofi
rIpSrBO€ BeprruKailH AA HM,eer_ BI,I,A:

MN IIA{CTH TIJIOTH'HbI

Ta1ttuqa 18-18

D Ans onpeAeneHHc
xpunofi B APeHa>rHYto

I(oopg,unarLl BbIxoAa Aenpeccuouuofi
Hyro npHsMy paBlrbr:

(18-108)

rpr.reofi B Apeuax-

H s :  h s a '  
I

/op: fta b. I

(  1B-10e)

3uaqeuus av bs sa'BHcHMocrI l  or 3aJlox{eHutl orKo'

ca.npr.IsMbI mn .(aHbI s ra6n. 1B-18.

y : { E _ 2 h s x

3naqenus xoe$$xqaenroB a E

roopAHHar BbIxoAa AerlpeccHonnofi
. rIpH3My

Pacqer nJ-rorrtl,Hbl c ApeHax{uofi nprsruofi npu orcyrcriBlla

Boltbr B HIIII(HeM 6leSe tsbIIIOJIHflIOT rI'O TeM Xe QO'pvy"uau'

IIOJIafafl rB HI{X hz:O.

flpu orqyrcrBl'Ipl BoAlt B HHx(HeM 6leQe, BbIqHcJIeHHoe

no Qopuyne (18-106) 3_HaqeHLIe ft6 B cpaBHeYI'Iu c orblr-

hr
HbrMu /LaH'HbltMH Arfi 

- B npeAeJlax
L

- +:o,b Ao

f :0,,Aaer orrcrlogeHlle nopflAKa or fl,2 no -2,50/0.

4. lltornna c eKpaHoM H ApeHax(Hofi npnsMofi

Ha BOAOHeTIpOHHI{aeMOM OCHOBaH4H

Pacqer nJIorHHbI c gKpaHoM H ApeHaxnofi npxauofi,

pacnonox(euuofi Ha HelpoHlluaeMoM oCHOBa'HHJ'I, trPH Ha-

ruqgn Boru B nl{)KHeM 6rc$e BbIIIoJIHsercr no cnoco6y

aKa,A. H. H. fla'Broscxoro 1221 (QNr. 18--€6).'

@n;ruipauHonsufi pacxoA Ha gAIrHHqy AJII'IHbI IrJIo'TI'IHbI

p a B e H :

q _ 
h'- itT

k r 2 L '

rae fr - rny6una $nnmpallHoHHono rloroKa B

HoM ceqennu 0 y oflpeAeJlsercfi no Qoptvty.ne:

k" L (hL-42 cosz o)*ft, hla sin 
"

k r L * k r a s i n a

a"*au
3.i1,ecb 4: - cpe.AHqfl ToJIIIIHHa sKpaHa (au - rol-

@ - yfon HaKJIOII'a

JrHHI{H 3I(paHa;

kr - xoe(f$uuueur
TITIIbI;

r{opMaJlbHo K Cpe.[HeH

HA O/TMETKE I0.PH3O'HTA

6rerQa, 
'as-'to 

lI(€,

K ropllsoHry cpeAnefi

$u.nurpaunu reJla IIJIo-

k," - r<os(p$uqueur Qnarrpaqr'In eKparla-

AenpeccuottH,ofi rpurofi ua rIHpI4He L (a.ns

HMeer BH.4:

( 1 8 - 1 1 2 )

@uz. 18-66. Cxexa dttn pacqema, Suttompa.Lluu s
n/Lomu$,e c SqpaHort H& HenpoHuuraeJltor[ ocHo$aHuu

Pacqerr rrr,Torr{Hbr c aI(paH.oM H rpesaxnofi npueuofi npu

orrryrcml{Ll Bo4bl B HIIx{HeM 6re$e BbInoJIHflIor n,o reM )Ke

Q'o'prr,tynavr, ,IloJla,raff B HI{x hz:0, a AJIrIHy I npnuuuaa
ycJIoBHO ,4O HarIaJIa .4peHaI(4.

5. [horuua c c4poM (n.rrn npoHHIraeMbIM

runyHToM ) Ha BoAoIrenpoHHIIaeMoM ocHoBaHHH

Ounrrpauliounntfi pacxon Ha eAHHI'Itly AIIHHbI IIJIoTI'IlIbl

c r4poM vl tpeuaxHofi n'puauofi Ha He,rIpoHI'I_qaeMoM 'oc-

,Iro,BaHI{H npn HaJIHsHiLI B.oAbI B HH>KHeM 6seQe (Qnr.

l8-67) Molxer 6ltrr o'npe.{eJleH npu6.nnxeuHol no Qop-

(  1 8 - 1 1 0 )

BepTH.KaJIb-

( 1 8 - 1 l l )

xlnHa SKpaHa

JIHHUH OTKOCA

sorAbr B€pxHeno

nuusy);

VDaeHeHlre
h > y > h r )

MyJre:

h2-v2
X : A k r .

2q

q h'-h\

kr 2L

I  3rqr cnoco6 npernaraercc Ha ocHoBe 3Kc[epuMeHToB' Bblno./ lHeHHbIx

B ureneBgM JIorKe, c yqeroM npe.u.noxeHus araa. H. H. f lasaoecroro

"BHpryaJIbHux" 
nyteft Qualtpaqun B f l , lLpe.



rA€ & - ruy6uHa S.r.nnrpauuoHHofo noroKa sa enpolM (n
ceqenHn OA), oilpe.rerrreMa.fl rro Sop,uy-rril:

t -

. I / Lhzt +oh?ra /
h : l /  

t r ;  
( l 8 - l l 4 )

ae*ct^

520

3.rlecb d:

(9n.. 18-69) cornacHo perreHnro,
IIIaHxuuuu [24], npu6nnxeuHo Mo-
no Qopiuy.rre:

( rB -116 )
- cpe.,tHfir roJrrrlnHa ffApa (a u- r,o.n-

[lHHa rrnpa Ha orM,erKe uepxneno 6se-
Sa, cr s - To,Jrrr{HHa ffApa nHuey) ;

h,r - xoaQQuuaenr Qu;rrrpauuu reJra nnorr{rrbr;

-_ ks - xosQ$r.rqHeur Qu.nrrpaquu sqpa.
._ 

ypaBHeHHe 4enp,eccuonuofi xpnnofi B HIt3oBoM KJTHHe
{h >- ! >- hz) HMeer BI.IA:

h2-v2* : -6- or'

kr
O : 8 ,

M lrrrryH-

BO,lbr ts

JIaM, nO-

A0, Haqa-

. 9
h;sa.

oa

npoHmrlaeMbr

oTcyTcTBHH

)Ke 0opvy
o .u.nany l,

TO

H H

Jta

JIA

t -
.  \ /  n ? @ * m o h r ) *
, :  ) ,  L + _ r h r +

Pac.rer nnoruHbr c flrpoM (N.nu
l l)  H apeHaxuoli  npnsvofi  npn
xHeM 6rcSe Bbrlo,'rHflroT no reM
rar{ B uv,tx h2:Q H cquTas vgrroBH

.[peHa)Ka.

Pa.c.rer hi-roTurrbr ctrerxaHHofo TE:Ea (@:ur. t8-70) c
a_Kpauo\r Ji3 rJruHucroro rpyuTa Ha rauessoft Ha_
6pccxe, p{cno;roxessofi Ha 

-n-en.pouzqaeMoM 
ocHo,BaHHH,

npoH3BO-tHTcff iro npe-rirox<euHbrM aKa.4. H. H. llaeaoB_
cKHM 

:r, 

Qoprrry.narrr.

(  l8 -  l  15)

@ue. 18-69. Cxettta dnn pacaema euntmpa4uu s nto-
muue t ndpou Ha HenpoHuqaeilo-tt ocHolaHuu

(no II .  A. ' l l lanwuy)

EF.FITffZ:::--!-,: {r'!T1'-T-i'.|*;r-tl;:,: - ---.rr.r.ai.e..,j_r_.ri,.;;.i;._.:--iJiIffilii*n:i1;,'sa
7_ : : :  : 1 .a  .  - * r - r - : - - - .  

- . _ . - _ . .  _ -

Que. 18-67.1'Cxeaa dnn= pacLtema Sutomparluu s nno-
muHe c ndpou na rueipotturlaeiloJrt ocHosaHuu

@ue. 18-68. Cxeua dnn _ p&cuuna fiuaompat4uu s
nrtomuHe c npoHuLlaenort duaspazarci us wnJHma

HA Henpo Hut4ae.Molt ocHoBaHuU

Facqer n.rrorr.rnbil co unynror\{ (Sur. lS-68) (n npeano-
JIox(eHHr.r, qro oH B HeKoropoft creneuu rrpoHurraeu) uoxHo
ranKe BbrrrorrHlrrb rro Qopuy"rrarra (18-l  l3) - ( lB-11S),
cqHTafl }Cu]OBHO, qTO runyUronufi sparvreur HMeeT T,oJr_
u{HHy a=l n, a ero i lpoHrrr laerurocri  paBHa kc: !kr,
rne I :0,001J5-0,0050*. Haqa,ro Koop.[,HHar AJrr eroro
cJlyqafl cJreAJ/eT CqHTaTb oTcTOqil{HM OT trrrryHTa Ha

a
Benl rqHHy 

t - -0 ,5  
14 (Sar .  18-68) .

f.rry6nua Sa,rr,rpaquoHHoro noroKa 3a rr4poM npu ,Ha-

JrHqr{il BbrxoAa .u,enpeccHonsofi xpunofi Bblrue ropnsoHTa

6. fl"noruua cMeruanHoro rnna
Ha BOAOHenpOHHTIaeMOM OCHOBaHHH

(Du.ns'rpauuoaslrfi pacxoA Ha eAHHr.r[v AJTIHHLtr
paBeH:

q h', - az cosz 
"-h?2

k. 2a sin d

rtrrtt (6oae0 u,pocrlo)

. . 9  . ,

q  n i - h 2

h  
-  

% t 1 " "

@uz. IS-T0. Cxeua dnn pacaema Suatmpaquu s nrto-
muHe c.uet4aHHoeo muna Ha nenpoHuqae-ilroJw oc%osaHuu

IIJIOTHHbI

( 1 8 - 1 1 7 )

( i 8 - 1 1 8 )

a - ynon Harirroua cpe-uuefi JTEHHII sKpaua
K ropH3oHTy;

THII,POTEXHHqECK COOPYNEHHfl

* Cru. n. 18-4, 2 u $al.

i--,-
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fJIABA

an*dn
- op,ergsq ronurnHa gKpaHa (au _ ma_

uIHHa, HopMaJrbHag K cp,eanefr JTHHHH
oTK@a Ha. oTMeTKe nopx.t3oiHTa BqAbr

L 
BepxHero 6re$a, aH- To )Ke, nnusy);

p acqer n,,or"i 
" ff ;e#fiffio 

"aToHur-"ffi#J# 
^.u,'*

Qe nuno.nHffror no r,eu xe q,oprrry.rraM, rodraraq B Hlrxhz:O-
Btrcora BbrxoAa Ho onpen,eJrfercfi npu6nnxeuno, B

[Ip€AtIo.nox(eHHJt, rrrro KpHBarr Aenpeccr,rH ; oKpaHe 6yaer
HopMaJrbHa K Ha,[op,HoMy OTr@cy.

7. [I.nornHa HB oAHopoAHoro npyHra
Ha npoHHrIaeMoM ocHoBaHHH 6eCKOHeqHofi

MOUIHOCTH rrpH oTcyTCTBr,rH BOAbr

B HHx{HeM 6uefre
Pacqer nJroTr.rHbr H3 oAHopoAgoro rpyHTa Ha ocHoBaHHH,

CJIOX(CHHOM H3 TOTO XC-JPYHTA, qTO U TEJIO IIJIOTHHbI,
nuepurefi ropHsoHrarlulrfi irpu"r* (er.. ig_zf ,a1,- ipi
OTCYTCTBHH BOAbI B HHX(HCM 6UCQC SUilOTHqCTCg HA OCHO-Be peureuufi, AaHHbrx (D. 6. He.nncon_C*op""*o"or* tiS],
AJIff  NJIOTI{HbI C TOPH3OHTAJIbHbIM HAIIOPHbI}VI OTKOCOM ('b#:

,- 18-71,6\ H r'rs nJror'Hbr c HarropfirbrM oTKo,ooM, rroqrr{- 
BeprnxarrbHbrM (Qnr- lg_71,;).

Bce npaxrtzqecKue cnytran nJrorr4H Jrex(aT M,exAy grrarvr]r
,IEyMff wpafiuutr,r:a gHaqeHHrrMH.

a)

Que. 18-71- Cxeuw d4n pacuema $unompa4uu anrtomuHe us oduopodnozo'zpyuma Ha npohu4aeuoa
octolaHuu fecrconeqnort uou"qiocnru @o b. B. Hene_

con-CrcopHnKosy)

BOCEMHA,\qATAfl . OH,nbTpA\HOH HbtE pActlETbl
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. t

Paccrosnue or oca U lo ApeHax{a Bbrpaxaercrr oop_tvty"llOft:

x : L r i " , ( S ) .  ( 1 8 - u e )
\2H I

f f) l* ') (,8-,20)

jr a,.h (T).

L o : - + A r s h  ( T ) .

L (  |
* ; J . t t  I  A r s h

- t L

Annsa BbIKrrr{Hr{B alr4fl, IenpeccuonHofi rp,unofi B Ape-uaxc /oo paBHa:

I t p : L - L o : \

)  
( r8 - r2 r )

_ ?".p3jIopocrefi Qvnrrpaqr,ra rrpg tsxqAe
JTHHHH ttUL ollpe,AeJrfl€Tcfl IrO ypaBHeHHro:

++{t- .nIe, .r ,  (?]

,-*''(#)

B APEHA}K fiO

n4o t - 
Qyoorurr ,ToKa, xoropofi {a€rcfl pflA sgaqeHuri e
Ao.nsx kH (uanpuuep, .J., :0,1 kH; Q:0,2 ii,:,
Q : kH).

Q y :

A6cIulc,cu x cxopocr,'efi
H E H H f :

, ( lg-t22)

u/ MOx{Ito ou,p,eAeJrHTb Ir3 ypaB_

,CTPOHTCff tI'O

( r8-- 124)

(18-  123)

,.a,Bafl. cooTtseTcrB,errHhre gHaserrHfi 
* ,B Aotrsx kH.

cxopocm, HanpaBJreHHafl BHH3, cqHTaercff fl,oJro>ril.rreJlb-

"ol, 
a HanpaBJregHas BBepx - oTpurrareaunor?.

x--f * +1,*.n(#)]'

Cerxa 4slrx,euun Sz.rrrrpaq"*ono r,oroKa
ypaBHeHHqM:

v _

J :

6) Pacq,sr trJr,oruxbl
KaJrbHbrM HanopHbrM
,4eTCg T,OqHO TaK )I(,e,

- + + +[r -.o,(#).' (#)]'l

;+1",'(#)"(;+) I
c KpHBonHHefiHtrM, [oqrr.r BeDTr.r-

orr{ocoM (cnr. enr. l8-Zl, a) B,e_
KaK ,H .nJr,OTH,HbI C ropHSoHTaJrbrrbliM



PA3AEN TPETHN, THT,POTEXHHTIEEKHE COOPY)KEHI4fl
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l"
@uz. 18-72. Cxeua dts pacqema $uttompaquu
8 nnomuHe c Srcpa$Ort u nOHypo.M Ha npoHuqaeJv0rt

ocHoSa$uu KoHev$ou ttoqHocmu

sarropHbrM oTKocoM, no c.rreAyrorrlHM ypaBHeHHflM:
,qenp'eCCHOHH af J{pIIBa fl

x:  L. t "  fg)  ;  (18-125)
\2H t

,AJrI{Ha abrKJrtIHIrBaHHfl Ae,rrpoccsoHu'or? xpnnoft B Ape-
HAX

2H r2H \  |  t2H \1
t tp:  L + 

;  
Arsh 

\e )- t  
chl  Arsh 

l ;  / l ;  
(18-126)

erllopa cropocrefi Suarrpaqlz.u npa Bxo4e rB llp,eHax< no
Jnilrfir{ BCO

py (  18-  127)

( r B- 12E)

nL zt0
1_ -  sh  -

2H zKH

coorB€TcrBylorrlue a,6cqucclr

n :  - f  *  t *  ( # )
Vpaeueuufl cerKu ABI{xeHHff:

'  
0  / n o \  / n 0 \

x:  _ ;  +  L  s in  
\ r * ) rn  \ r *  )  

,

e  / z c o \  / f 9 _ \
y -  

k  *Lcos \ f f i ) ' h \ i nn t .

(  1B- 12e)

8. [I.notuHa c eKpaHoM u rIoHyPoM
Ha rrpoHurlaeMoM ocHoBaHHH KoHeqnofi MolrrHocru

Pacqer IJIoTHHE{ c eKpaHoM H nonypoM Ha npouuuae'

MoM ocHoBaHr4H roHetlHofi MoulHocru, c goAofi B HHIKHeM

6te$e Bbrllonllfiercr npu6.tuxeuno Ha ocIIoBe I'I3rIo-

xeHHoto n. A. Illauruuuu peueHnr [24], ue npeAnorla-
ra€Tcg, qTo TeJIo ,nJI'otrlIHbI H ocHoBaHHe iI4MeIOT o'AHH Ll

ror >xe roeQQuqxeur Qn.nrrpaqHu kr-ko.

Ans floryqeHuff HeLr3BecrHbIx BeJIHTIUH pacxoAoB 4t-, 4z
v 4s s cerreuunx I-1, III-llI u V-V (Qur. 1,8-72) ri

norepb TlanopoB h, n h1 B ceqeuliflx I-I n II-II" a

TaKxe opAnHarbr Ae,npeccuouuofi rcpunofi h ts ceqeHHH

III-lll u tsblxo.u.a ,Aellpeccuottttoft rpnnoft ftla orKoc 4

e^[ety,er pelxurb cucreMy nz 7 ypaBReHnft:

r)

2 \

3)

8 t , _

kr

4t .

kr

4s

k r

8z

kr
4)

( l8-  130)

5) q, : k, Trp Y-i, X

_l v,- n) en (*n V n ) -n,, 
I _ n,@r-r,), .

^ 
L sh(mhl/  A,)  I  

'  
2b sin a

X

6)

Cucreuy
I pHHHMaf l ,

Qs

kr

Qr

kr
7)

2 [ L - m h - m t ( a * h r ) l

:afsinr(r+ ^ry)*

L

( h + T \ 2 - ( a * h z * T ) z

a * h ,  T
--------------: | - 'fl

sinp 
-r-  

4 
)

a Ta,K,>I(e noJrafaq, qTo:

h
,P _ ,f, _)_
r c p -  r  l  

2  
t

ypanuennfi (18-130)
tITO:

8z :  Qz  -  Q i

Q + :  4 s -  8 s ,

kn

perualor no46opou,

( 1 8 -  1 3 1 )

(r8-132)A t :

A z :

kr Ttn 
'

k )

hrTrp b cos a

O6oenaqel l f r  hy hz,  Lr , t t l ,  f f l1 ,  b,  d,  9,  a,  T,  tnsuAHbl

ue Qur. 18-72.-hr_ 
xoaQQnuuent $u.rrlrpauuu reJIa v ocHoBaHHfl

NAOTHHbI,

ftn- xoe$Qr.IuHeut Qn.nsrpaunu noHyPa;

h s-  xoa$Qlruueur 'Sn l r rpaqul l  sKpaHa.

Atts cJlyqafi nJIorHHbI 6'es noAlt B HI'I)KiIeM 6nreQe n

ypanirenuax (18-130) npI'IHI'IMaerct' h2:Q, AJ-Iff nrlorl'IHbr

c-,aponax,eM TarcKe ooorBercTBeHHo il'I A:8-

flpn npaKTHtI€cKu HerlpoHIrIraeMbIx 3Kpaue H n'oHyPe

Qunirpaqrloinrnrft paaxoA Ha ocuo'Be peueHnfl' [peAno-



rnABA BocEMHAnUATAfl , aHJTuTPAIIHIHHbIE pAcQeTnI

xennoro axal. E.
d.nnxenno uafiqen

3auapuutrrrl [5], uoxer
S,optrryru:

q  T  h r - - h_ - :
h o  n  L n * m h -

Koropaff peuraercr no.q6,oporrl lnn h u q.

3uaqenue roeQsnuue*ra n 6epyr ris ra6n. lB-19, ea-
L

MeHqrr e Hefi orr rrenr.reM (L" *mhlL):T.roru,eHHe 
ToTHor

OSoesasenng hb h, T, Ln, h, L npu'BeAeubr Ha Snr.
t8-72.

' 
9. ll.norrrua Ha [poHrrqaeMoM ocHoBaHHH

KOHerrHOfi MOTTIHoCTH C gKpaHOM U 3y6OM

Pac.Iet [.rIorHIIbr Ha [Ipo'HHqa'eMoM ocHoBaHHu nouequ'oft
MoIrIHocrH c sKpaHoM u sy6ou, AoxoAsrrluM Ao BoAoynopa,
c a'o4oE B [rr4xH€M ,6re$e abrfionHflerca npu6aux<enHo Ha
ocHqBe pe{rreHufi, npe4Jrox(eHTrono n. A. lllasruurrv Pa].

HeuseecrHbr'e pacxoAbr ql H Qs, opr,Huarbr Aenpeccaocr-
nofi xpuaoft h B ceqenurr x-4 rroTepu uauopon /r1 il ht

Ha ]nracrKax I-l u II-ll fi Bblcory .B_bIxoAa .[en-
pecclonnoft xpureofi Ha Hasonofi orxoc a_ (Qt'tr. 18-73)

uo.nyuarot noa6opor"r H3 cl'IcreMu ypaaneunfi :

A.
HS

: ryf '*ry * ]  '  ( r8-r3s)

n'pu-

(18-134)

.  2  h + T
l) q, :kr; htln 

O 
;

/ h " - f r ' \
2 ) q , : k " f # l " '

\ t 3 J

B) s, -krrcpv6l '7-!'r-

L'n(*n{ n)
h,rch(mh{E)

'n(^nV n)

4) gr:krrq VUrl

5) gu: k,

] '

6) q,:k,afr," u (+^e) +

(hl-h\ch(*hVL)

'n(*n{ n)

f f+qz-@*hz*T\z

2 IL - mh - m1(a {..h2)l 
'

a+h, E

s i n p '  4

rL---
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@uz. IB-73. Cxeua dtn pacuema Suntmpar4uu s nrlo-
muHe c aKpaHo.tt u s1t6ou Ha npoHuqaeiloJv ocHoqaHuu

KoHelHOu JttOt4HOCmu

O6ogfiIasei lHg ht, hz, a, T, tr ,  D, L, f f i ,  tnt,  a, 9
,Hts€A€rlbr Ha rSru-. 18-73; Tro H Az oupeAe.rqiorcg HgNPHts€ACIIbI HA rQru-. cp H Az oupe4e.nniOrca H3

paBeHcrBa_ (18-132); suaveuua roeQ$uuueHroB Qn.rrl-
Jpauun: ft.-re.na z ocHoBaHHf {[JrornHbr; k?-sJ{pana;
kB- ey6a.

AIq cJyqas fl.rrornHbr 6eg ,BoAr,r B rr]txHeM 6ne{e n
ypaBHeHlrsx (18-134) npuHr{Maerct, h2:Q' an, nJror}rHbr
C .4peIIaX(eM TaIoKe COOTB€TCTBeHHO a:'0.

TorAa ypanneuue 5 Qopr,,ry.nu (18-134) 6yner HMerb
BI.IA:

et: k,:J'y; . (r8-rss)'  
2 ( L  - m h \  '  \ -

I.ns smro xe cnycafl r{Meercff erqe Apyroe, 6onee
npocroe pemeure M. 3. fyaoear.

10. fl.notrrnu firo6oro THna Ha rrpoHurlaeMoM
ocHoBaHr{r{ KoHeqHofi,I{ decronerrHoft MorrIHocTH

Pacu.ertr na Qunmpaquro rrJrorlrubr .nro6ono rutra lra
ilporirdllaeMoM ocHoBaHHH npU6"nuxeun,o BblnGtl,ItfiroT B
npeAnoJlo,}I{eHall, qTo:

l) recr Ha.rrop rparrircri" fla Qaalrpaqr.lro qepes TeJro
IIJIOTI.IH,,npnHHMarr ocHoBaHr.r€ HefipoHr,rqaeMbr,M ;

2) ,nect fla,ilop rparr{Tcfl ua Qnulrpaqvto B ocHoBaHHr{,

h,T
Q o : k o i ,  ( 1 8 - 1 3 0 )

rAe ft1 - rrailop Ha nJrorr.rHe;
ke-rosQ$uwenr $r.rrrrpaqzr.r rpyHTa ocuoBa.Hnrr;
I.-,MoulHocrb cnoff BoAorrporrnqaeMoro rpyuTa B oc-

HOBAHI{I4;

t-rut\pyua [JrorHubr ,rro ocHoBaHuro Ao ApeHax(a;
n - xos$Qr.rr(uenr, otrpeAeJrrrernHfi .r.rs ra6.n. l8-lg.

Ta1ttuqa 18-19
KoeQ$uqraenr n p.ilfl BbrrrucreHrq pacxoAa no Sopuy;re

(18- r36)

LIT

t  M . 3 .  f  y s o n
c 3KpaHoM 

" 
aa**o*i.

,Pacuet Su.nrrpaqura qepe3 seMncHyK) nrornny
, I HAporexHuqecKoe crponTenbcrBo N 10, 1953.
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Quqnesr Sn.nrtpauuu rena rnorunbl H3 oAHoro rpyura;
ftop-y.tp - Koe$$quuerlr Qualtpaqulr npor'naoQHnbrpaIIH-

oHHbIx yctpoficre) pacxoau qepes TeJIo nJIorHHbI Moryr

npu6;ruxenuo np'HHl{Marbcr paBHbIMu HyJIro, a op,AHHarhI

4en,p€ccnouuofi rpnnofi uoryr npuHnMarbct paBHbIMII nbe-

3OM€TpHII,eCKHM HaflOpaM B COOTB€TCTByIOUIHX roqKax.

flpn erorvr ocyqecrBJlsercs BTopoe npeAflodo](eHne n. 10'

I8_I2. NOJIYHANOPHAfl OHJIbTPAII.Hf,

noA cooPvxEHI{tMH
(I Io B. H. ApanuHy u C. H. HyuePony)

Quaorpaqun ,B ocH,oBaHLI[ coopy](eHuq, npu rolop'oft

Qu.nrrpaqptottttufi tloroK Ha gacrn cBoeto nyrn gBrlercg

HanopHbIM , - 
a trta 98'cru - i6eeganopllblM, HagblBaercfl IIo-

0 . r r r o r 6 e r  ' r t p f i  o r c y r c r , B l I H  B  o . ( o y t r o p  a

(QNr. lB-74, a\. Alnna o6reraeuofi qacrn $nrcr6era:

524

rAe

Vparuenne r<purofi A€up,esss",

11 :0 ,440ru+

t-0,733(H+H,)lq (t.#)

' )

+ -l_
I

0,733 (H -  t l r ) l f  l  !t \rr, 
-

-  0 ,440) ( ' *  
t ) '

v \  /  v  \  v  / v \
+ Hrl 

ts' (2+ o, )-ort n,t* (a/

0 - - < y  - - 1  H - H 1 .

+ ( r8-137)

t c  l l ,

Hl \Ht
+ 0,7ss (2+

,  (18-138)

@unrrpaquounnft pacxoA no AHy BepxHero 6leSa Haxo-
nHTCg I ' I3 3aBHCHMOCTH:

* - :  ( t '  - 0  4 4 0 \ i 9 ) ' *-  
4 -  \ r r ,  

-  v ' a r v  
) \ n n r J  

'

+ +(#;) u"'*X*;-
r r !-) ' l  

,  (18-l3e).0,733 ts 
Lt  

+ 
lm, 1 1,  \ .

rAe 0- -<  Q (  m.

@ue. IB-74. Cxe.tttt K p&cqenty nortyHa-
. nopHort fiunompa'u,uu' nod coopyJrceHufl.tuIu

0
3aAaeascr B Qoprr,ry.rre (18-139) sIIaqeHHeM wrn 

U 
'

Haxo,[,sr a6cllucctt roseK no AHy Bepxnero 6le$a, orBe-

qarculHe 3aAaHHOMy pacxoAy.

O . n n r 6 e r  n p u -  H a J I H s ' L r r 4  B o A o y n o p a  ( S u r '

I8_74,6). !,"rrrna o6teraeuofi qacrll S.rrrct6era Haxo-

AHTCfi ii3 ypaBHeHI,Ifl:

K' T,- H3
( t - h )  

K :  z H ,  , (18-  140)

, K ,
rrld 

}. 

- c/TI{o[IeHI'I,e [oJI'HbIx srfiEtlruqecKux HHterpanoB

l"ro po,.Ua rrpn ocnroBHorM MoAyJIe A-

'Hax,o,r.sr no ta6l. 1-6 r"rr. 1.

VpanneHr.re (18-140) peuraercn no.q,6opolt.

'n (; *)'
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Oruatpaquossufi pacxoA iloA 0.nror6erou

f -n3
o :  k  ( 1 8 _ l 4 l )- 2 l r /

(D,nnnrpaqu,onsufi pacxol, nocrytlarou1uft e Apena)r(:

r ' -a l
Q a p : Q _ k _  

" : .  

( n _ A 7 ' )

. npu_ Qrp( 0 pacqer npousBoArrrcfl, KaK ;1y.fl, cxeMbl
Qqrodeia'co mnyurou 6ei apuni*" iO"r.' tffii+,r1.

VpanHenue xpriaofi Aenpeccun

Vpannenxe rpunoft Aenpeccun

T 2 - v 2
u _ -

O '
2 '

h,

rAe Hz -.1 -! -( ?.

(r8- 142)

(  lB -  144)

( D  . n r c r 6 e r  c o  u r n y , H T o M  n p H  H  a J r H r r H t l  B o n o _
y n o p a (Srr. _18-74,a). Fny6nni eu;rmparlr{oHHofo no_
ToKa y n,v.eosofi rpaHu rrrnyHTa

K '  / .  ( ' \ 2  K 'no: l /  t t f ; '2t,1H,+r) i+ (h ; l  - t , ; ,( l ' -143)
v  A  \  ^  /  

- K

rr,e

r . : .or /4  s  
) l I" - - - - \  

2 '  r  t y  \  2  ; ) * t s ' ( ;  ; )
(DuarrpaquouHurfi ,pacxoA,rror ooopyxeHr.reM

n7- n?
Q : k- 

21,

Vpanneuue rpueofi Aerpeccar{
..() ,
no -Y-

0
k

@ " u r o r 6 e r  c o  u r t y H T o , M  v  A p e H a ) K e M  r t p ] r
H a rr r.r q rr H B o,4 o y r o p a (Our. lg_74,e). Ilo.rrsufi
Qu.rrtrpaqnoHuufi pacxoA noA coopyxeuueM

Q : k O r T ,

tr :coS(++){,n'(+ +).,r,(+ i)

6- fiono pu/rbmpattw ua ilodoxpaHu/tury
A cocefuop donung

8n:  9o  -  4 r

6r-3oaa pultbmpa4uu aE ilodotparuru4p
qepeE w/|g.tuilg

us aadoxpaHuJtut4a

(18-  145)

I8_I3. PACIIET OHJIbTPAUIIOHHbIX TIOTEPb
Hs BOAOXPAHHJTHITI

l. IIocrosHHHe rrorep' BoAhr Hs BoAoxpaH'Jrr{qa

Ou.nnrpaqna n1 B,gAo.IpaHr.rnarqa Mox(er rportcxoAurb:
a) .n Hzx<uafi 6reQ (Qa.nmpaqufl q,epg3 TeJro rrJrorHrrbr,

B ocuoBaHrri nilwfiHbl, B o6xoA u;rorulru);
6) _s coce4ul{e AoJrHHbr, rr,pHHaAJre)KarrIHe K apyrofipeuHofi cH.cTeMe r{Jrr{ Bfla.qaroutne s Huxnr.rfi 6neQ, .a raK_

*u,*19p". H3nyqHHy perfi_ (Sur. lg_78)

. ̂ q,Hrbrp_Ellas a HaxHr.rfi 6re$ paccMaTpgBa.ercff ,B Ir[.
l8- l  -+ 18-10 aausofi  

"rruBbr. '@u.nrrpaq''o'HbrMl{ rlorepflMr.I ts cooeA'}re AoJrHHbr B
Bo.[HoM 6a.nasce n,oaoxpaHnJrr.rrua (qil, ;" dil,AeMaHy,
cnelyer cqrnTarb pasHocrb MelKAy,BerplrlaHofi rpygToBoro
nHraHHfl p_eKr.r Ao y,crpoficrra BoAoxp a.Hvrnrr4n\a iqo) H no_
c-Ie y'crpoficrna BoAoxp,auuJrarqa Gi. Ha ealrrriuy or"_
Hbr 6epera BoAOXpaHHJrHrqa no{r,epn Bbrpaxarorc' cJre.4y-
nqefi gaBrronMocrbro:

( rB- 1 48)

(18- r4e)

(18-  146)

(Du"urrpaqpronHbrM pacxoloM (q) r.r3 BoAoxpaH urrurr\a
Ha3blBa'ercs KoJrHrre.crBo BOAbI, $ra.nsrpyroulefi,cq' HS BOAO-
xpaHr.rJrHula B e.(HHHqy BpeM€rrr4.

@u"urrpaq,Ho'Hbre norcf'a H $u.nrrpaq'oH'bre pacxoAbr
'noApa3Aenflrorcff .Ha:

a) apeueHrrbr.e (notepn Ha EacbruleHr{,e 6epenon r{ qHa
Boroxpaguanqa);

6) u'ocroaHHbr'e, coor,Bercr'Jrolq[e y,craHo,Br{B,ueMycfl
ypoBHro BoAoxpagr4rrpu\a (Hnf) H norseMrrbrx BoA.

u BoAuou 6anauce Bo.rloxpanr{Jrarqa AoJrxubr
yqr{rbrBarbcff Qu.nrrpaq}roHubre norepu (q" ), u He

Cocedmn donuna

o0oxponuttuu,e

<Duz. 18-75. Cxeua fiuatmpa4uu
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a)

--r> H-anpaAnenue meeeqtn epqamoAou Ao0
do gcmpoicmha Aodoxpanbauuq

<- HanpaDttenue meqenun epgnmohtu Ao0
nocne gcmpodcnila iloloxpanutr ut4

@uz. 18-76. Cxeuot$uttmpaquu us eodo-
xpaHurtut4 s cocedHrcn dottuay

Qu.nrrpaquonsufi pacxoA BoAbr Hs bo4oxpanrrrr{uta (q).

!p-" on_peAerreHnr.r Qr.rnrrpauuouHbrx norepi no Qopuyiie
(18-149) yqr.rrbrBaercff He ronbKo Qu.nrrpaqnonHnrfi pac-
xoA re BoAoxpaHuJrr.rula (ero Moxer u He 6r,rrn npu co-
xpaHerIHH BOAOpa3AeJra noA3eMHbrx Bo,4 B MeX(AyperrHoM
uaccuee), uo tr yMeHbilreuue rpyHToBoro flr,rraHr,rfi BoAo-
xpaHHJrHtUa B pesyJrbTaTe noAnopa noA3eMHbrx BoA.

QumrpaquoHHbr,e nonepu ,B BoAHoM 6a.nauce BoAoxpa-
HHJIUT{a Moryr r6lrrt 6olnute ulN MeHbure eu.ntrp,aquoir-
HOrO pa,cxoAa v3 ,Bo.4o{paHltJrr.rula,. qTo MoxHo n,offc,HHTb
o'reAyrorrlHMH npHMepaMH.

llpunnep l. Pei<a A'lo ycrpoficrea BoAoxpaHuJruuta r.rMe-
rla rpyHroBoe nuranr.re (qo\ (Sur. 18-76, a\; nocrre Ha-
uoJlHerrufl BoAoxpaHr{Jrl{qa ycraHoBuJrcfi $u;rtrpa4nosnufi
rlorgK rB A,O.rrrrHy 6 c ,pacxqAoM q.

PaccMarpuBaq pacxoA ts 'Ha,npaBJreHLrIl K pexg / rroJro-
xHTeJrbHbrM, a p,a,cx.o4, ,Han,pasneHnufi K peKe 6, orpz[a-
TqIIbHbIM, HM,eeM:

g n : Q o - e r j \ : Q o i _ q .

. 
B gToM qryqae 

@fi.rnrpaqlr,oHrrbr,e ,fiorepu npeBbrrxaror
(pHJlbrpaqHoHHbrfr pacxoA, T?:K KaK, ,rroMr.rMo pacxoAa sa
Su.nrrpaqurc, peKa A noreprna rpyHToBoe nuraHne, .xo-

o)

Topo€ yqnTbr'Banocb frpn rrpoeKTHpoBaHHI{ ts uptrxo.4uofi
r{acru 6alauca.

llpunrep 2. Vz perr.r A go ycrpoftclea e Hefi BoAoxpa-
HHJTHU\a npoucxolnla ,Q.uarrpauus ts /LoJrH'Hy 6, c.ne4oea-
TeJrbHo, FpyHToB,oe rrHTaH,He pexu .A r.rMeno orpurlarennnurft
3HaK  (puc .  18 -76 ,6 ) -

flocae ycrpoficrrna Eoroxpannnnua orpt{qarerrusuft
3HaK rpyHrtoBoro nHTaHHs coxpaHuJrcfl, npflrr€M Suatrpa-
unonsrrft pacxo4 yB,eJnrrr.ucff.

Taxr.ru o6pasolr, no $opuyae (18-l4g)

4 n : - Q o -  ( - g ) : Q - Q c ,

T. e. Qu.nnrpaquoHHbre [orepr{ M,eHbrrre $u.nsrpauu,oHnor\o
pacxoAa, Ta,K KaK H3 nocJIeAHerO CJreAyeT BbrqecTb TO
KoJrr..rqecrBo BoAbr, Koropoe peKa A r-qpfina Ao ycrpoficr-
Ba B,oAoxpaHI,IJIHuIa, qro yxe 6ulo yrrrego rrl{ApoMerpgq€-
cKH,MH Ha6.ntqAeHuflMr B crBope nJrorr{Hbr xlpu ee ,npoeK-
THpOBaHT{H.

flpu coxpanennlr nocJre nornopa Bo4opasAeJra rp,ytrro-
Bbrx 'Botr 

Qr.nrrpaqr4r rrs BoAoxpaHuJnrxra flpolrcxoAlrrb He
6yAq', oiIHaKo flor€pr{ Bo{br s 6alauce .Bo,[oxpfll1nJrLrfi\a &r
B 91SM cJyqae I,rM'eroT MecTo BcJreACTBI,re ,U€peMeXIeIrHq
BoAo'p43,{,eJIa rpyHToBblx tBoA B cTopoHy tsOAoxpaHHJII{Ua
(yrteuuuerrne flrrnpuuu o6.nacrn,nurau.ux).

Oupe4eaeuue rrocroff,HHbrx Qu.tlrpa4.uoHrrbrx norcpb Bo-
Abr rIpH so,[oxoesficrBeHHbrx pacqerax BoAoxp'aHHJrHul
crreAyer rpor,r3BoAurc [2] no Qoprrry.narvr H. H. Eras.qeMaHa
( 1 8 - 1 5 0 )  H  ( 1 8 - l 5 l ) .

a) !,.rrn 6eaHanopHbrx (rpyrnouux) soa (Qur. 18-76,e)

(H-o ,  (y  *  t ) ,  (18-150)

rAe 4n- tpulrrparlaoHgbre noTepu BoAoxpaHnngula Ha

_ eAHHr{rIy AJr}rrrbr 6epera BoAoxpaHHnHuIa;
t - xosQ$nrlueur $ra.nmparlrru rrJracra;
H - upeebrueHr{e Hnf uoloxpaguJrwt\a HaA Bojr,o-

ynqpHbrM JroxeM;
hr- rr;p€Brilrrr€HHe ypoBHr per{H, B xoropofi npoeKTr{-

_ pyeTcs Bo,.IIo2xp,8HI{ lr,Hul€, Ira4 BoloyTropoM;
I - paccrosHr{e or 6epera BoAoxpaHuJrr{rqa Ao coceA-

uefi (o.rruxafi,urefi K Bo-Ioxpa,Hu;rurqy) AoJrr,rEbr,
ecJrr,r nocJreAuflfl rrpugaAJr'ex{r{r K ApyroMy 6ac-

_ cefiny EnI{ BirraAaer ,B uuxgufi 6rcQ;
/ - yrrno,n BoAoynopuoro Jroxa; [p,r{ rrr?fi€Hr{lr Boro-

yflopHoro rrJracra or Boloxpaur.uraqa ,r 
Qoptvry.ne

- (18-150) cqr{rarb yroron roJro}Kr.rrerrbubrM, npu
IIa,IeHHH K TBOAoxp,aHHJIHIJ{y-oTpLUaTeJIbHbIM;
npr ropr{3onTaJrbr{oM Boloynope .I : 0.

Ooprray.ua (18-150) rpHMeHHMa He3aBncr.rMo or roro,
nonyqaroT rH rpyHToBbre Bo.4br B M,exAypeq,HoM Ma,ocHBe
IIHTaHHe aruoc@epllbr.Mr{ ocarKaMlr lrJrr{ Her, ? Ta,K}r(€ H€-
3aBI,ICHMO OT TOrO, HCqe3aeT JIH BOAOpaSAeJI rpyHTtOBbrX
Bor rros[e ycrpoficrBa BoAoxpaH'HJrHqa I{JrH Hrer. flpn xa-
rsronHoM 3arreraHur.r BoAoynopa $opuy.rrofi (18-150),
BbrBeAeHrrofi c,npn6anxegHbrM yqeroM HepaBnoM,epHocra
ABr.r)r(eHxrr. rpyHToBbrx BoA, MOX(HO IrOJrb3OBaTbCr npH yC-
JToBHH H*hrlz, rA0 z-pasHocrb orMe'noK tsoAoyrropa B
coceAnr.rx Aorrr.rHax ($ur. l8-76,a\.

6) A.tq HaropHbrx BoI

k,
Q " :  T

kHs m
4 n : ,  ( 1 8 - 1 5 1 )

rae FIo:;J-h L- a€n[qHna rro'Anopa,B Boroxpa.H,t{Jraur€i
/n - MoUIHOCTb BOIOHOCHO|O IIJIa,CTa.
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2. Bperuennbre QHilbrparluoHHbre [orepu
H3 BOAOXpanUrHrqa

Onpe4e.neuue BpeMeHHbrx rorepb Ha Hacbrulefiue nopo,u,
B 6eperax BoAoxpaHnJrnura ,npll nopusoHTaJrbHoM 3aJrera-
HHU trOBepxH,Ocrrr fpyHT'oBbrx BoA Ao noAllopa npoH3BonHT-
cs^no Qoprrry.nau DnnAeuana [(18-152) n (18-153)].

U6reu , BoAbr, norepsuHbrfi ao4,oxpaHuJrurrleM- Ha eAHIrn-
Ily .4JII{Hbr orHoro 6epera Ba .BpeMs I or uorrleHTa HanoJr-
q9lnfl _-BoAoxpaHu.rruura, oupeA€.ltqercfl no $oprvry.ne
(  l 8 -150 )  :

V t : F H o V  2 V k H s t  ,

r4e .I/s- roArr,op BoAbr B peKe;

( lB-  r52)

p - HerocraroK Hacbrrrl€Hnff rpyHToB (pasnocrn Me-
xAy nopr{crocrbro Lr ecrecrBenuofi BJraxnocrbto

^ rpyHTos e o.6b,eMHoM nnpaxeuuu);
p - xoe@SuqueHr, 3aBilcfrn\ifr or Hs 14 hi

fu-np€BbtrueHl{e ypoBHq peK'}r HaA,BoAoy[opo,M.

3naqeuns p npun,o4nrcn s ra'6r. 18-20.

Ta6ttu4a 18-20

SnaqeHr,rc xoaSQuqilenra p

hrlHo

0
I
2
3
4
5

0 , 6 7
1 , 0 7
1 , 3 7
1 , 6 1
I , B 1
2 , 0 0

BOIgXpaHr{JrHrqa ts MoMeHTPacxol BoAbr Hrg
rrep$ oAr{H 6eper:

2y. kHs

Oupelereuue tsp,eMeHubrx rrorepb Ha rracbrrrlentre AHa

?OAOXPAUI{JII,IIIA HA E.qHHHIIY ErO AJI.I{IIbI IPOI,I3BOIffT TIO
Qopuyae:

\  V : P F , (r8-154)

IAe F - uJIoIqa,Ab HacbIIIIeHEfl rpyHToB {I.oA AHoM Bo,Ao.
xp aHH.trHUIa (onpeae.nqercfl ,irJlaxr u MerpupoB ?HIde,M
no FlrAp'or€oJrorfllrecKoMy pa3pe3y, IIeptreH.qHKy-
JrffpHoM] rgafl BoroxpaHna,uqa).

Pacqer BpeMeHHbIx,Sn.nlrpaql{onHbtx norTepb H3,BoAo-
xpaHnJruula Ha Hacbrrrlenve 6epenon npu y,cJroBuu, qro p,e-
Ka Ao H rlocJre yctpor?crna BoroxpaHuJrurrla coxpaHfler

lPYHme'oe nHTaH,fie, ,upoH3BoAHTCff rro ,S,opuy.irau H. H.
Bepurana.

Cp'eaHufi $u.nurpaqnou,uufi pacxoA Hs,BoAoxp,aunJrnrqa
sa Becb nepr{oA HacbrrqeHurr 6epera Ha eAHHr{qy ero
.4NEHbI:

BpeMeHr.r t

(r8-153)

(r8- 155)
nr_ n?

7cp:  4o :  k  - -  
2 t  ,

rAe 4o - pa.cxoA rpyHroBoiro xroToKa Ao ycrpoficrea Bo-
- AOXpaHr{Jrr{qa;

27

Quz. 18-77. Cxeua nodnopa epyH-
moewx aod

/ - paccro,fiIlqe or 6epera BoAoxpaHI{JI,}rua Ao T,orrKH
lra KpHBofi a,enpe,ccllu, I{M,eroritefi ao rn,ofl.uopa or_

Az .Meri(y HlIf BoAoxpaHurruuta (Qrar. ft_ill.
LrorrlHr.r oobeM Eo.4,br, up,oSn;rrrposa,Bf,ueftcs r{3 _BoAo_

xparrunnrrla K MoMeHry rrpeKparqerrn, eu.nltpaqrv:

V o 6 : | o T t , (r8-156)

(18-  157)

rAe rr-'BpeMfl, qepe3 KOTOpOe Qn.nmpaqun r.r3 BOAOXpa_
HHJrHrqa npeKpau{aercs (npusrrra DEC , 

nacsr_
qaerca), oupe4enflercfl lto 6bpuy"tre:

_ 
BpeueuHrre Qa"rrlrpaquo,H'bre norept fis BoAoxpaHHJrr{-

ilra B rrepuoA HacbfirleHun 6epena c yq€ToM lono, qro B
9To BpeMt BoAoxpaHI{JII{ule JIHIueHo rpyHToBoro rrHTar{r{fl,
C,OCTaBffT]

8n: 24o. (  l8-  r58)

r8-14. pAcrrET rroAIIOPA rpyHToBbtx BoA

1. Pac.rer rroAnopa nplr ycTaHoBnBrrreMcq
ABHX(eHr{H noA3eMHbrx BOA

PacseT rroArropa cBo[,HTrcfi K orrpeAeJreuldro,IroJrox(eHr.Iff
xpueoft Ee[peccr{H rroA3eMHono r,oroKd [ocJre ycrpoficrna
Bo4oxpaHuJrr{ula. (Dop,uy;ru Nrfr pacqera, ocHoBau,Hbre Ha
AaHHbrx o6 yponuflx 

_fp'yHToehrx eoA s ,6brr,oBrrx ycJroBHflx,
np,HB€AeHbr s ra6r. 18-21.

O6osna'reHufl B ,SopMyJrax rrCIKacaubr Ha pucyHr(ax.
Ooplryau (18-159) - (18-162) Aaror- sbsMoxgocrb-

On'peAeJIHTb TaK [Ia3bIEa,eM,Oe IlpelqrlbHoe :IOJIOXeHI{e KptI_
B'ofi Aelpec,clrH'npH ycraHoBHBtrr,€M,cfi ABIt)r{eHHH rrrol3eM-
Hbrx BoA. @oprrnyna (18-160) flBJrffercr npn6.nuxenuofi;
npu aToM, €cd'r,H BoAoynopuufi n.uacT naAagr B HanpaBJre-
HI,III peKr4 (npxuoft yxnou), BerrHrrr{H a z flBnrflercfl. noJro-
x<ure.nlnofi, npu o6paruona yKJroHe - orpurlare.nnuoft.

2. <DoprtrupoBanne noArropa Bo BpeMeHH

.[.ns onpeAe-[eqfis noJrox{eHr4fl ypoBHs rpyuTo'Bbrx Bor R
npoqecce pasB.uTr4fl. rroArropa B ycJoBHSX OAHOpOAHOTO
nJIacTa u r\]pH3oHTaJrbHofo 3aJreralrHff ,BoAoyrropa cJr€Ay-
er floJrbsoBarbcs Qoprrly.uarrlu H. H. BepuruHa*.

- 
*H. H. B e p H r H n. O neycranoBttBrueMcfl nanxennn rpynToBbrx Bo.[,

BonE3H Bo.u,oxpanHrnur, nAH. r.  66, nun. 6, 1949.
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PA3ILEJI TPETAN. TH,4POTEXHHIIECKHE COOPYNEHHfl530

4

', qti

@ue. IB-82. I-pa$urc sHaueHafr Q(l\)

a) flpn orcyrcrBHu rro6nr{3ocrll or BoroxpaHla.-'Iau{a flo-
HHlKeHHfi, ApeHHpyrOrIlHX fpyHToBbre BOAbr:

),2 :h2 + (Ht -"n) 
t l  

-  o(),) l  ,  (  l8- i63)

r.4e

x,  _ - ., \  -
/ b

2 l , /
)t 

"r
t - paccroflHue or 6epera BoAoxpa,HHJrI{qa .qo pac-

IICTH.OFO CEqCHI,Ig;

ft - xoeQQuuueur Qralrr,paqnn;
P - II,eAOCTaTOK fiIacbluleHltfl iloporlbl nO.U,Ofi;
/ - nperrnr nocJre HanoJrHeHug BoAoxpaHHJILIula

(uanonnenue cqHTaerct uruoeenutru);
hcp-Cpe,{Hffff MouIHO,cTb BotroHOCHoro nJIaCTa;

o (r) -onpeAerrnercs no rpaSury (Sur. 18-82).
6) flpn ,uanuuur.r no6angocru or BoAoxpaHl{Jrnua rpe-

IrHpyroIrIHx nouuxenufi (pexn, oBpara 'u r. n.)

lz:  h2 +(H, -h?)l+ - s ( . ,  +)1, (rs- 164)

r..&e

_ _ k h r p  
t .

" -  : t L z  
'

Z - paccroflHr.re npeH'hpylouero noH,rix(eHnn or

6epera B,oroxp aHLIJU{qa ;

- onpeAenqercq no rpaSr.rrty (Sur. 18-83).

T

L0,90 1,00,zo 0,a0 0,40 0,50 0,60 0,70 0,60

Que.  1B-83.  I  pa@urc  sna, rcuur tS :  f  ( " , ;  
)

B cr,oxsux rllAporeoJrofi,tqecKux ycJroBuflx (ueonuopoa-

ltufi naacr, Hax.noHsuft BoAoylcp, H,ep,aBH'o'N'IepHafl uH-

Sn;rrrpaqr,rn arvrocrlepHbrx ocaAKoB H np.), a raKx{e AJIfi
yqera xone6anzu? ropl{3oHTa rBoAoxpaugvll4ttlo pacqer Aen-
peccr4oHHblx KpHBblx Bo ,BpeMeHH npo,I.I3BOAVITCg- nO MerOIy

KoHeqHbrx paauocret?, npeAaoxeiruotrly f. H. I(arrlen-

cxrzu il01.

t8-r5. oHJIbrPAqllOHHAt yCTOVITIUBOCTb

HECKAJIbHbIX IPYHTOB

l. Odurue BaMer{aHHq

Hcc.reAoeaHrls Qn.nnrpaunouuofi yctofiuunocra rPy_H-

roB - QrannrpauuoHHblx paspyllleuuit - Haqarbl B CCCP

H. H. flanr,orncxau U7l, up'oAoJIxeIIbI ero jHeHlIKtlrMtI

C. B. Hs6aueN,I, A. H. flarpameenurr u JI. 14. Kosaosoft
(HHH|), 3areM E. A. 3avIap,uHutu [5],  E. Q. Kap_ay.no-

euM [4] (fuaponpoexr), H. M. EoqxoBblM, B. C. .llcro-
r,ruirofi 17 u 8l (Bolreo) LI Ap.

(DulntpauHoHHbIe pa3py[renl{fl rpy'HToB B'HacroflIlee

BPCMff HSYTIEHbI CUIC HE,U,OCT TOiIHO NOJIH.O' W HA IIPIIBOIE'

Mbre HI{)K€ MaTepI{aJIbI CJIe.4y€T CMOTp'erb KaK Ha [lpu-

6nnxeuuue p€KoMeH,.{aIrHH, noaroMy,rIpH I'IX ficII 'oJIb3oBa-

HHI{ Heo6xoAtttvto yqnTblBarb He roJIbKo xapaKTepl{cruK}l

npyHToB, ,Ha ocHoBe I{ccJIe.q,oBaHHfl I{OTOpbIX d,alorcff 3Tu

p,eKoMeHAar\trvr, Ho I{ yc,loBns BbIXoAa SNnnp'aql{oHHoro

rpyHra)

2. VctofiqnBocrb HecBq3HbIx

\ns necqaHblx H necqaHo-rpaBeJlucrblx

rpyHroB

petuatou?Ix Qu.ntrpaqHoHHbIX p'aspy,ureur'rfi
TDVHTOB AI'IAbI

ie-sa reo'MeT'

pil-** 
-iodtrlour'enrla 

lnan'reipor qacrxlr 14 pa3MepoB



TJIABA BOCEM HAI4ATAfl. OIIJI'T?AIIIIOHHuT E p.Acrt ETbt

nop [7]

cTI{ OT

B rpyHTax Moryr 6url  pa3Jrl lqHbrMu B 3aBucr,rMo-

xoeQQuqueHra HeolHopo.lrrocrH "l= 
d1i"

= 
il' ,ne a6o -

ero <(B3BeUr,rBaH14e)> (o6tsare.nbHoe rrBJr,eHr4e rrpH rrpolrbrB-
re Qu.nnrpoe ,orrucTHblx crauunft r.r MaJr.o neilonruoe - a
r\pyHTax ocuonauuri ruAporexHHqecKnx coopyxenufi),  i l r4-
6o qacrurl'oe B3Be[IHBaHI{e B BLIAe (<K.n*oqa>> Ha qacrr.r
nJrouraAr.t BbrxoAa QunlrparlHoHHono rroroKa (nnorla Ha_
6roAarculerocff Tro AHy rrulr{Hero 6r,e(pa coopyxeu uft unn
B enf ,  6eperax) .

2) Ans. rp,yHroB c \ >20 (c sanacov) peurarcuru,r,r Bri-
AoM QanrrpaqnoHHbrx paspyruenrafi  genqercs BbrHoc or_
,qeJrbrrbrx M,eJrKr.rx qacrurl (uexauuuecxaa cyQQo:un).

. ̂ 3) Ail!^ rpyHroB c npoMexyrorrHbrMu BuaqeHuflj\{r.r
IU<I <ZU ,Moryr 6lrrt peuarcu1nMu pa3pvru.eHr.rr{Mr4 KaK
Bblnop, TaK H BbrHoc qacTl4u.

xa'paKTepHcTlrK IBU)KeHHrr II,OTOKa.

, 
3Haqeune pa3pytuarcu€ro rpanueHTa npu BocxoAsuteM

QHnbrpauHoHHoM nororie .4rfl ilecqaHhrx rpryHToB c rcoaQ_
Ququeuror,r I B npeAeJrsX Ao I -( l0 eojMoxHo onD,ere_
JI,Hrb npu6,ruxeriu.o uo $oprrry-'re E. A- 3ar,rapraHa l5]i

l p r rp  :  ( t .  -  Tu)  (1  -  n )  -7  0 ,5n .  (18-165)

34ecr Tr - y.a,e.nruufi Bec qa,crau rpyHra (n cpeAHev
npE oTcyTcTBr4H HerrOCpeACTBeHlroro onpeAeJre_
HHs Mox<Ho npHHfTb ]r :2,66 (clr.  r"rr.  l5);

le - o6teiilulrfi Bec BoAbr ,B Tex xe ,e.rnHr{rrax
(npunuruaeuufi rtp,t4 pa,cq'erax TB :l e/cns unu
Te : I rl,t{);

n _- nopHcTocTb ,rpyHTa B oTHOCHTeJrbTrbrx eAHHIi_
qax (KoTopyro ,4r,fl pa3flurrHhrx rpyHro,B npH
HeIIocpeAcTBeHHo,M onpe,AeJreHHI4 B CpeAHeM
CJIEAYET IIP'4HI,IMATb B 3AEI{cIIMoCTH OT XOE$-
$nrluenra 1 n'o AaHrrbrM rJr. lE).

3uaqesus AonycrnMbrx rpaAI{eHToB B,ocxoAflrr{ero Qu"rrl-
TpaIIHoHHoro noro,Ka Iron , H,cKJrroqarculue nrc6ue BHAbr
SuntrpaquoHHbrx ,re{opMaqnfi HecBflsnbrx rpyHToB - KaK
BbIIIOp, TaK V BbIHOC TIaCTI{q - B 3aBT.ICHMOCTH OT \
(Ha OCH,OBe gK,CnepHM,eHTSJIbH,O-TeOpeTUqeCKHX HCCJr,enOBa-
uufi nopflAr(a 20 ecrecrBeHHbrx rpyHroB; c I , r.r3Me-
HnIoIqHMcfl B. /[peAeJrax 2,3-39,3 - co cpeAH].rM AHaMer_
poM qacT[\ dso, H3MeHfiIOIIIr4M'cs. n npe4eaax 0,1-8 .A4Jvt,.rI
te^ricTnyur(uvr Ir{aMerpoM drc B rrpeAeJrax 0,OST'-
0,280 ,ud ,Moryr 6urrn npunrrrr npu orcyrcrBrlfi npu-
rpy3Kn B \{ecre Bbrxolla Sn.rrlrpaqHorrHoro noToxa cJre,(y_
IourHMH (1161, Bo,u,reo):

l )  A rn  rpyHroB  c  1  <10

I  t o n  : 0 , 3  -  0 , 4 ;

2 )  mn  rpyn roB  c  l 0< r l<20

/ o o n : 0 , 2 ;
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@ue. 18-84. 3aeucu - i l iocnlb donycnzu-ttux epadu.eHmol

BccxodtLuleeo $u,ztm!)aquoHHo?o nontoKa dnn HecBfiSHbLx

?pyMnoe om ux Kufi{)u'4ueHmu HeodHopoduocnzu /rnn:f (tl)

3) ArIf l  fpyHroB c 1>20

1.ron : 0'  1'

3asrcutaocr l  / .o" : I ( I )  r reo6paxeua Ha 6rar .  18-84
c'naouruofi anguefi, TaM ixe rIyHKTHp,oM HaHecegbr MHHH-
Ma.]IbHrrre 3TraqeHHq fpaAI4eiIToB /pasp B BI4Ie OfH6arOUefi
rpuaoii lnn rorr,eK, nodTyqeHllbrx n otrhlTax.

3. VcrofrqprBocrb cBfl3rtrbxx r'pyHToB

CessHHe (r;runucrue) rpliHTbr o6raAarcr :raK rrpu He-
HapyureHH'ofi, ran r.r npu Hapl,uenHori crpyxrype 6onruror?
eeJrnql4uofi cll€n.fleHHfi, flogT,oi/iy AJrff pa3pyu]eliHfi Hx

SurnrpauuoHHblM noroKoM tpe6yrorcr 3HaqHTeJIbHo 65ns-

uli ie BeiruquHbr fpa,1lleHTo'B, seM IJrfl 'pa3py[IeHl4q rpyHToB

H,ecBt3HbIx. l lpu oro,M, eL;rH riopucro'crb cBqsuoto rpyHTa

He ilp'eBbrll laer HeKoropyrc Beiiur{HHy (pas;itzuxyto LJrtr
pa3nbrx rpyuroe), npu xoropofi ocyqecrBJlflercs M,oJIeKy-

JrfipH,oe npIITfixeHHe r{acrHq lpyr K Apyfy B |JII{HIICT'OM

fpyHTe, u He MeHfer,cq c TeqeHH'eM Bp'eMeHH, To ycllJlHfl,

Heo6xo4n,Mbr'e AJrfl .orpblBa oluofi qa,crl4qbi or 4pyrofi z.nlt

afperaTa qacTr.rq oT Apyfofo arperara, HMeIoT nopgAoK Be-

.IIHIIHH, ITPHBEACHHbIX B TA6JI. 18-22.

Ta1nuqa 18-22

Vcurnr, neo6xoAurubre Aflc oTpHBa
qacrll l l  H I{x anperaroB ,Apyr oT Apyna

2
I
0 , 5

. 0 , 1

0 , 0 5
0 , 0 1
0,00 i ;
0 , 0 0 1

Ho n noBepxHocrrror{  cJ ioe cBq3Horo rpyHTa, noMerqeH-
HO|O B TTOABOAHOe COCTOflHHe r.r He HMeroulero npErpySKH
Ha noEepxHocTI.I H3 .4pyfofo rpyHTa, HeII3MeHHOe cocTofl-
HHe BJ'IaXHOCTH H II,OpHCTOCTLT HeBO3M'O)KHO.
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llFynrnae
lflbtu

'l(pynnoaepnuc -

ln,u Harnepua

C0sanod

ePgHm

@ue. 18-85. Cxeu.tt us.ltreHeHufl BrlaJ{Hocmu cyttsHoeo

epy HmA HA KOHmaKtne C KpynHoseptucttt bt]{' JuamepuaJlo^[

Ec.na x{e cBs3Hblfi rpyHr HMeer rlparpy3Ky Ha [oBepx-

HOCTH AaX{e rr3 KpynHO3epHItCTOfO MaTepHaJIa, TO H3Me-

rIeHHe BJIa}I{H'OCTH TIpOHCXOAHT JIHIIIb B M'eCTaX, He HMeIO-

urux BHetrruefi uarpy3Ku. .NIHot'orerHJ{e oiIbITbI co cBfl3HbI-

Mr.r rpyHraMil HapylueHHofi crpyKTypbl, npoBeAeriHble E. A.

3auapnuuM Bo BHIAVI BoAreo, a ranKe n frElponpoeKre

naypearoM CtanNHct<ofi npeMI{LI E. @. Kapaynoeul't, flo-

:ragailv orcyrcrBne pa3pylreuufl cBfl3xoio rpyHTa Sranr-
TparIr{oHHbrM noToKoM B BHAe Bblnopa vfiH BbIHoca qa-

crHq Aaxe npH cpaBHHreabHo 60lnruHx rpaAl{eHrax (a

pa6orax E. A. 3aruapuua npn I)7, eo BHHH BoAreo-

Ao l :8, B f lrgponpoexre -/)20).

B lrecrax, rAe HarpysKa Ha rpyHr orcyrcrByer [6]
(Qur. 1B-85), npoucxoAur yBeJrHqeHHe BJIax{HocrH, a cJIe-

AOBaTeJIbHO, I,I yr4eHbIrIeHH,e CU,enJreHI{f BCJIeACTBIAe,O'TXOAa
qacTI4rI H HX afpefaToB Apyr or I'pyra H3-3a paci(JII4HHBa-
lolqefo AeficteEs Tf,lIKI.IX cJIOeB BOArr \{eX{Iy qacrHIIaMH

cBfl3Hbrx rpyHToB.
Te g.neu'egru 14 KoHcrpyKItHH rHAp'orexHLIqecKHx coopy'

xennfi, r.1e co6crneHurtfi egc rpyHTa H pacKJIHHI'IBaloulee

A€I{CTtsH€ TOHKHX c.IOeB AO,rIbI MeXAy qaCTH.rIaMtr rpyH]a
aeftcrnyrcr B ToM )I(e HanpaBJreHHH, rrro v Su.rrorpaquon-
sufr n'oToK, oKa3bilBanrcq s 6oroe ue6.naronpuflTabrx ycao-
aunx'pa6orbr, qeM Te gJreMeHTbr H KoHcrpyKIluu, rAe ,u.efi-
CTBHO 3THX OHJr lrafipaBneHo E npOTHBOnOJTO)KHbIe CTO-
poHbr.

4. ilon6op o6parnux Snnrrpon ApeHax(efi

Halt6orree ornacHbrru MecroM Aflq rnoqBreHxfl Su"rrsrpa-
rIHoHHbrx 4eSopltauHfi s HecxaJrbHhrx rpyHrax coopyxenufi
u r{x ,ocHo,Ba:nuft flBJrtrtorcq Mecra Bbrxo4a Surmpaquou-
HOnO n'OTOr.A g3 rpyHTOB COOpyX<eH,Hq, B qaCTHOCTi.r H3 Te-
ila 3eMrqHbrx nJrorHH H .u,au6 v r.r3 rpyHToB ocHoeaHi,rft
B nlrxHurl 6neQ. 3rr.r Mec.ra B rrrApotexHuqecKHx coopy-
ir{eHunx n Bauluulator ApeHaxaMr.r c o6paruurr'rr.r Su.rrnrT
par\{H, ecJir{ B HHx MoryT BoSHHKHyTb HeAOnycTHMbte .4nfl
coopyx(eHux 4eQop,Ma[HH rpyHroB.

a) Ilo06op o6paruow Suttorpoe dpeuauceil,
cAnpnelrcUr,uxcfl. c HeC9fl.SHbLJvIU epAHTA.lWu

B Hacroquree BpeMfi cylqecrByeT H€cI(oJrbKo cnoco6oe H
peKoMeHAatluf i  noa6,opa o6parunx $nnrrpo.n,r,peuaxeft
3eMJlrrHbrx nJrorHH H3 necrraHbrx rpyHToB H apeuaxeri ts
ocH,cBaHHH rnJroruH 3eMJIrIHbrx, 6eroHttltx H AepeBffHHbIx,
BO3BOAHMbIX HA NCCqAHHX TPYHTAX.

C.nyvafi ABHX{eHHc {n.rsrpaqHoHHoro ttoroKa cBepxy
BHHs. llo46op KpynHocrr-r cJroeB o6parunrx $u"nmpon npu
noAxoAe $n.rrsrpaqnoHHoro rroroKa cBepxy BHH3 - THn I
(Sur. 18-86,a v 6\ - ocHoBaH Ha HeAorryueHr{H npoHHK-
HoBeHr.rfi qacrurl 6oree MeJrKo3epHlrcroro rpynTa qepeg

cvexsrrr? c rrHMI{ ,6oree KpyflHo3epuncrufi xpyHT, T. e. Ha

fecMerpHqecKr,rx co.oTH,orxeHHrrx,Mexny qacrfiuaMlt Me-IIKo-

3epulrcTofo rpyHra I{ ,nopaME rpyHTa KpynH,o3epHHcToro.
Cyu-leern,oeasuHfi B H,eraBIIeM irpourJloM cnoco6, no

KOTOpOrvry,peKoMeHIoBaJ'I.ocb HcnoJIb3oBaTb ,.JIE. O6parnux

$anlrpoe Jrurxb fp'yHrbr c roaQ$uqneuToM HeoAHopo-x,-

Hocrn tl--<5 H Koropblfi npa,ueuqJlcg npu rn,o46ope Qtl.nlr-
poB B coopyx(eHuax Kanana HMeHH Mocxgu, B HacroflIl{ee
BpeMrr He rlpaKTHKyercff.

3orcr 6oamo>knoeo
paSynnomHeHun

c1nanoeo epgHmo

Qunompo4uonxotu
nomofl

l,Tomepuan c ,
t, If 

'nIJ 
nlf

o)

c/|ou'Pullbmpa

cltou punompo

G/tou Qu/Ibmpo

e)

i l i 'o ;D{s;n io

ffi*-t crtoi qunbmpa 
/

*', =iA^€, _/I

[;: Hanpalnenue -/
-:f-- pu/tbmpoquotlnoeo notno*a

Tunu o1pamuwx $uttompoa dpeuarceil

Q.,  5  - ;  r r ' rn  I ;  a ,  a - rxn  I I

cDue . 18-86.
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@ue. IB-87. I-pafiurc dnn noddo-
pa fiuaompa uB epaseJtucmo-zarteu-
HuKosbtx ilamepuaaoa (c oKama+-
Hbr-t4u uacmuryauu) dnn dperuaucefi.
uomuv u3 neclaHwx epvtmog

i : l ( i r )

l )  B cnoco6e naypeara Craaascxofi  npeunu E. O. Ka-
payJIoBa i4] rpaHuua npHMeHeHr{f l  rpyHroB Arrn o6parnnrx

Qu.rrurpoe pacrxHpeHa no cpaBnennxo co crapbrM cuoco6orrr
noa6opa Quaurpon. B HeM AonycKaercrr Hcn,oJrb3oBarb
rtpn BbrxoAHbrx rpaAneHTax Ao 1-(4+5 a,.nn cJroeB o,dpar-
Hono Qu.nbrpa rpyHrbr c roeQQuqu€HroM HeoAu,opo4socru:

r: ff ). ,0. ( lB-166)

* -8+ - ro ;  #  "8+ - ro .

rAe 6yxnofi D o6osHaqerbr Qparqnn cJr,oeB o6parHoro
Su.rrnrpa c HH,rIeKcaMH BB€pxy, yra3brBalouruMH no.no)Ke-
HHe CJrOff I IO OTHOUTeHHn K rpyHTy, H3 KOTOpOTO BbIXOAHT
Qu.nstparluonnurft noroK, a 6yxnofi d o6oslaq€Hbr Qpax-
IIHH rpyHra, c K'oropbrMn corparaercs o6parnurl Qnnlrp
(uu. Sur. 18-86).

2l B cnoco6e, paapa6oraHHoM B. C. Hc.rorvrusofi B,o
BHHH Bo.[reo, Hcno,'rb3oBaHbt oco6eusocru o6paaonauHa
rop B HecBrsHbrx rpyHTax npH^ pa3nnr{Hbrx Hx xoee@u_

rIHeHTax EeoAuopoAHocrr.r H:";orr Aanbr npH6luxeHHbre

IIpu eroM .{Jrfl repexo.qnbrx xoa$QzuenToB er crror K
cJI'Orc CTaBffTCff yCJTOBHfl:

( r8-r67)

3aBucrrMocru Airff rrepexoAHbrx roaQSuqueuroB

533

06nacmo neflongcmunotx

H=p
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rDue. 18-88. I-paSurc dtnnod-
6opa fiuttompa us t4e1enucmbrx
.u.amepuaJxos (c y"rloBambLt4u
vacmuq&,vu) dnn dpeuacrefi ntto-
muH us neclaHw)c 

"pyHmog
E:f(H)

I

Ha 6ur. 18-87 AaHa 3anucrril{ocru -E:f (H) Arfl rareq-
Hnxoabrx H rpaBerrucrbrx rpyHToB, Ha $ur. ia-ss -AIrf l
ule6euucrurx Lt arepHaJroB.

fpaQuxu. cocraBJreHbr Anfl cJroen o6paruoro Qu.rrlrpa c
ro"nulsriofi hc:20 crt npvt KpynHocrH raJreqHuxoBbrx H rpa-
BeJIHcrhIx rpyHToB c Dsa:2 -:- 25 ilil, ule6eriucrux c
Dso: l0 . 35 uu.

flpn flo4fope ro trprlBe.(eHHbrM saBncuMocrfl,M cJroeB
o6parnoro Qu.rrtrpa us MarepuanoB 6onee KpynHo3epHn-
cTbrx AJrff H,e,l,onyuleHI{fi npoHHKHOBeHUf qacTr.l4 O,U,HOr,O
cJlor qepes apyrofi ronurnny cJroeB $n;rlrpa sr€Ayer rra-
SHaq'aTb, Hcxo-{,fl ,83 ycJIOBHf:

,{nfl MaTepHaiIoB c OKaTaHHbIMLI qaCTI,IqaME - rpr?BQIIH-
CTHX I{ TAJIEqHHI(OBhIX

h, >- SDrs; ( r8 -168)

.qns rdarepuanoB c yuronarbr.llu qacrl{qauu - ure6eHn-
CTbIX

h, )- 6Dao. ( 1 8 -  1 6 e )

Bu6op KoruqecrBa cJr'o€B H MarepuaJr,oB fi.rrs o6parurrx

Qu.nurpon, no.ro6no roMy KaK 3To .(eraercq H g.i ln npy-
rux g.rreMeHToB coopyxeunfi  H3 fpyHToB, AoJr)KeH npoH3Bo-
IHTbCfl Ha OCHOBe cpaBHeHHfl CToHMOCTI. '  OT-l.erbHbrx Ba-
pHaHToB, a TaKx{e Ha ocHoBe npyrH-x coo6paxeHaft,  KaK-
ro:  o IHoTHnHocTH MarepHaJra c  MaTepHaxoM npyrux
g.rreMeHToB H KoHcrpyxuufi coopyxeHHr, HaJrHqtrfl Toro HJrH
ApyForo Marepuana Ea Mecre, y4o6crna efo paapa6orru
u IIp.
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flpu oronrlareJlbHoM nr'r6ope KoulfiqecrBa cJIo€B H Mare-

[u{aJroB AJrf o6p,ar[Ioro $nnlrpa cJIeay'ET yqHTblBarb, rITo

y.MeHburerrne cJr,oeB MolI{,€T 6utrs AocTurHyro npHMeHeHI{'eM

Marepl,Ianon c oo.tthtrluMu H: 
D#

IJto
Ho r{9.3a HeAocraro.rHoft qcHocru Eonpoca o cre[eHH

paBHoMe,p[r,ocn{ pac,npe.4eJleHufl qacr,Illr no BceMy o'6teuy

rpyHra npu yI(naAKe B c.noft o6patuoro Qu.nnrpa
6es cflequaJrbHbrx ueponpunruft npHMeHeIIHe rpyHTa c

H>8-10 peKoMeHAoBarb IIoKa He npeAcraBflrercq BoB-
rUO)KHbIM.

C.nyvafi ABHx(eHHq SnlsrpaquonHoro noroKa cHH3y

BBepx. Kpynnocrb cJIoeB o6parurtx Su;rorpon npu lroAxoAe

Qu.rrrrpaquoHHoro rroroxa K Qulnrpy cHI'I3y BBepx B TH-

ne II (crrr. $ur. 18-86,4 u e) no rlepBoMy cn,oco6y rpea-

rafaercq no46Hparb IIo reM xe $oprrayJlaM (18-166) Lt

(18-167), rrro H AJrfl o6parunx Sn.rrrrpon npH noAXoAe

Qunorpaqu,oTrHo'ro noroKa cBepxy BHII3.

fl,o nr,opovy cnoco6y xpyu,ttocrb H cocrdB ,ne'pBo,ro ctt'or

SrEnnrpa nu6upaercn no rpaQr.rxau Sur. 18-87 Lr Qur.
18-88 (a 3aBHcHMocrH or npl{MeHfleMoro uarepnana),
rtpurr'eM Qn.nlrp ycrpafiEa€Tcrr Jrl{rxb Ha yqacrKax, rAe

srtxoAHoft rparfieHr SumlpaquoHso,ro n.oroKa BbIuIe no-
ilycKaeMoro rpaAHeHTa AJIfl AaHHo,ro rpyHTa (r. e., ecJII{
/uo,*)/aon c HeKoTopbrM sanacou n 4anne). Bropoft c.nofi

QunrTpa peKoMeHAy,ercfl BbIII,oJIHnrb B cJr,Flaqx, ecJlt BbI-
xoAsofi rpaAneHr I{3 rpyi{ra ttepBoFo c;ror $n"rrnrpa 6,om-

ue ,4onycKaeMoro AJrt AaHIIoro rpyHTa vIrH ecJIH 3TOT

c;roft seo6xoaa,M n'o ]cJro,BHfl,M orBora B'oAbr s HuxHt,Ifi

6reS.
Couacu'o [pIdBeAeHHbIM peI{oMeHAau,HrM KaK tto [ep-

BOMy, TaK rr no BTO,pOMy CnO,CO'6y AO[OJIHHTeJIbHaff npo-

BepKa yclofiuurocm KoHTaKTa oMe)KHbIX cJIo'e,B He rpe-

6verrcq.

Arq np'oeepr(H I{oilrra,Kra .lByx cMex(HbIX cJloets fpyHToB
npH Qunrrpaquu cHnsy BBepx cyurecrByer Q'op'ltyna
JI. 14. KoaJrosofi u C. B. ltla6arua, no xoT'opofi o'tt'pe4e-

Jtlercfi cIrcpOCTb BbIlvibIBa MeJIKo3epH{'ICTO'|'O rp},rHTa B BbI-

rueJf,ex(autufi npynuo3epHl{,crblfi rpyur:

ecnw d5s v Dao 6epyrcn B MHJIJI'IrMerpax.

Oua flofiyqeHa Ha ocHoBe onEIToB c oAIIopoAHbII{I4 ne-

cKaMr{ (c I :l,l -:-1,3 n xpynuocrblo qacrl{u B rlpeAeJlax
dr:0,15 -:0,20; dz:0,25-. 0,30; d3:0,30-:- 0,50 ntt,  nbIJII l
c r{acrnqauu d+10,088 nn H ecrecrBeHrrbrMr,r necKaMrr (xu-
paKTepH3yrotrlHMHCrr xos$Suu,ueHTaMH Heoru,opoAH,o'crE

1 :1,38 -+ 3,47 H dao:0,17 -+ 0,59 tt*t).
C;ryuafi ABr{x(en[rr Qu"rruryaquonnoro noroKa BAoJrb EByx

cMexHblx c.roeB rpyHra. llpu HafiilqHLt ryp6yneHrnofi

$uxrrpaquu B cJr,ofix o6paruoro Su"irurpa c rpaAHeHTaMLI
< 0,15 ilo cno'co6y Jlaypeara Cra.nuscxoti npeMLIE

E. O. I(apaynona peKolv{enAyercr co6rloAarb re x(e coor-
HoIrIelIHff Kp'ynHocrH cJI,oeB, qro H IIpH HaJIHIIHH fiaMLIHap,-
Hono QnanrpaqHoHHorp floroKa, I,IAyutoFo [epneHAl-rKyrqp-
Ho cJIotrM Qzurrrpa, T. e. Ha3Haqarb KpynHocrb cJIoeB no

Qopuy"r ran (18-166)  14 (18-167) .
flo onnrnbrM AaHrrbrM B. C. I{cr,ovun,oft (BHI4I4 Boa-

rco), irrpoBepKa $u;rnrpaqEoHH,ofi ycr,ofi'uunocru KoHTaKra

ABy'X CMe)KHbrX fpyHTOB npH ABITXeHHI{ sn.nrrpaqPlo'HHofo
norol(a B nepBoM cl'oe Qunbrpa (na KoHTa,KTe c rpynroM

ocH'oBaHl{rr nJrornnbr) 'uox<er 6urr BbrtroJrHreina n'o rpa@nry
.4ofnycTHMbIX XapaKTepr{'cTnK rpyHToB AJIfi .U,O[Iy,CKaeMOFO
rpaAHeHra /aon( 1,3 (Qur. 18-89).

v:0  ,zzd lo( t  .  r  000 
* )  

c 'w icen,  ( r8- lz0)

@uz. 18-89. I-pa$urc dttn
np o Bep K u nod 6op a Qutn mp a

u a np o d o ttb H! n $ uttt mp aq urc
dttn dperuacrced rua necqaHbtx

/ H \
? p y H m a x E : f { - l

\ 1 /

florssoeaHue rpaSr.rxorrr Qsr. 18-89 noqcHqelcq cne-
Ay"toIrlIM np,uMepoM. Lnn Qraarrpa ApeHalKa rMe>KAy rpyH-
ToM ocuoBaHuq geM.nqflofi IIJrorI4HbI, X?p,aK1g'przisylouerocg

d;o:0,20 uu H rl: $:r, nn6pan t{arepltaJl [IepBoro
ato

CJIOff I,I3 ECTECTB

DrH't
: -i :3. flponep,r<2

Dio

Sn.nrrpa no Snr. 18-87

fl,ecKa o DIo:1,5 iwt4 vr HI -

sTOfO rpyrlTa Anfi neptsono cJtofl

Dil 1'5
noKagaJra, qro 

d5o 
: 

02:l  
,Dl[

HI :3 Jrexar B o6;ra,crn AonycrHMbrx xap,aKTepucrlaK.
flpoaep'ira Ha nporoJrbHyro $n.nutpaqnio ril,o rpa$rury Snr.

D \ o - H ' 3
18-89 aaer;:7 ,5, 

t  
:  

T 
:1,5, r.  e. I{  ,qr ln ororo

cnyrra.q .(Blrx<eHzff SurrrrpaqltouHoio {roro,Ka xapaKTep'E-

crr,rK' fiep*oro c,nor Q'abrpa Ao,uycrH]t{br (louxa 
" 

D}:

a;o

HI
:7,5 v.-:1,5 JrelKHT e o6racrn ,4onycKaeMblx xapaK-

1
repucrnK Qnr. l8-89). llpu aroM rpaAueur QulbrpaIII{oH-
HO|O rroToKa BAOJIb KOHTaKTa rpyHTa OCHOBaHEfi rr

nepBoro cJIofi QLrnsrpa Moxer 6urn B IIpeAeJIax
.fsen--( 1,3.
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6) Ilo06op o1parnotx Qutu'rpos 1peuaacefi,
cotXpneilrcI4uxcn CO cBfSHbLJvttl epAHrA.n4u

O6parHne $u.nnrpnr npenaxeit rr,orr{,H 
" 

*dru,"uir r.rs
cBfl3fibrx xpyHToB Moryr 6orrs 3HaqHTeJrbHo ynp,oueHbr Ba
cqeT cBfl3Hocrr.r rpyHToB, r43 Koropbrx BbrxoAHT Quatrpa-
rltrourHufi n'orox [16].

Ec.nu ceqsHHfi rpyHT TeJra nrornHbr HJrr{ rpyr{T ocHoBaHr{fl
HMeer qHcro tlJracrnqHocrg @n)- 7-10 u xoaQQuqr.reHr
BJIa)KHocrH G)0,85, ro nepnuft c.nofi Qunnrpa Mo)Ker
6urr BblrroflHeH H3 Marepudr'r&, XdpdKrepn3yroulerocfl cpeA-

HHM AHaMerpoM rracruu D sou xoe$SuqueHToN,r ero He-
I

oAnopoAHocru Hr- {Tno rpaSnry Snr. l8-90. I-lpu erorvr
Din

npnHuMaercg, qro B KoHTaKTuofi goHe cBs3Horo rpyHTa H
nepBoro uroa Qulurpa npn noJro>r(eHuu cBq3Horo rpyHTa
HaA Kpy[Ho3epHHCTbrM MaTepHaJrOM B TTOABoAHOM COCTOq_
HHI{ (cv. ,FHr. 18-85,a) Moxer HMerb Mecro orc"[arrBa-
HHe cBq3Horo rpyHra ua r.ny6uuy D:1,5; 1,0; 0,S ctt ,  rrpr
I IOJIOX(EHHH I{PYTIHOSCPHHCTOTO MATCPHAJI A HA CBq3HOtr{
rpyure (cu. Qur. 18-85,6) Moxer HMerb Mecro pa3yrrrror-
HeHHe cBfl3Horo rpyHTa rra ry )Ke r.rry6uny D,=-D.*

* BHHH Boareo paspa6orau rpa$ux jr,onycrr.rMbrx xapaxrepucrnK
MaTepHanoB nepBoro crof i  $u.nnrpa n npr.r He,4onyuieHr.rr.r  aeSofnaur.ru
orcrar{BanHc cBs3Hor-o rpyHTa s xoHrax.rHoft soHe. 

-

U w,-n

@ue. lB-90. I 'paflurc dtn
nod6opa Sutttmpa us rcpynHo-

! e p H uc mblx Jwame p u a no a d tt n
dpeuaucei B nnomuHax ug

clnsHux ep)/Hmor O[o: r | . i ry

Dlo 
"u 3 =t,5cn,

tz t6 .20

a'=lrf
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^, 

o^ nl^r:;;:;"^;;u n n0 r H H br

re-t.  KJTACCT4oHKAUH'

Eelougnre frJrorlrHb{ }t,oryT 6nnr roraccuQnunpoBaubr no
c l le4yhru lHM,ocHoBHbrM npH3TraKaM.

a) IIo cnoco6y npon7cKa naeodrcooorx aod:

EnT{. onop'o)KH'eHufi BoAoxpaHnnurrta (Siar. lg--l,e) ;
4) xoiw6uui.lpoBaHHbre Bo.[ocJrr.rBHbre rrJrorngbr c r.ny6nH-

rrbrMH orBepcrHfi,MH (our. l9- l ,d);
5_) ecaoc6pocbr c HH3KHM roporoM (6ar. lg- l ,e).
6) IIo oqepratutrc n.noruHbr. B n.aatte:

I ) rrpfiMoJllHer?stre [.rrorHHhr;
2) Kpi.lBcJ'lHHefiHlie n,'rortl,Hbr c Bb'rlyKJr,ocrblo B cropo_

Hy BepxH'efo 6neQa B rleJrflx noryueHHa 60.nsurefi AJrH[rbr

I I  pn u e q aH H e. Apovuue r{ apoqHo-rDaBurarlnonnbre nJrornHr,r
B CspaBOrIHHKe He paccMaTplrBaroTcq.

4) xourp$opcHbre n.rrorr{rrbr (uu. ra. 20).

6)

@ue. 19-1. outoonwe munu 1ernonnorx epasumcr4uouuu.r nJLomuH



TJIABA NEBflTHA,qUATAfl. DETOHHbIE TPABHTAIIHOHHbIE NJIOTHHbI

I9-2. OTIEPTAHHE NJIOTHHbI B IIPOOHJIE

l. OuepraHne npoQn;rl

Pacqeruurii npo$a.rru FpaBHTau'r{,oHHblX [rJrorr{H cJreAyer
n plrH,r{ [,1 aTb TpeyFo.[ bH L,r M HJr'fi Tp a nellot{.{aJrbHb[M.

Tp,eyro;rlu uri u pocpu.n I H atu're)KHr'tl,p r.rHr{M arb :
a) AflH rJryxux tt.irorr.tH -i- npu orcyrcrB,Hr.r AaBJr,eHufl

Ib"{,a HJI}I rIIp,I4 He3rIiaq].ITeJIbH,OM ero AaBIeHLIH Ha COOpy-
X(e,H14,€i

6) nJrfl Bo,l1ocJrHBnbrx nJrorHH - fipH rr,e3HaquTe;itu'ofi
TO./'IUIHII0 nepeJIH,BaIOqefOCfi C"'IOH B,O.lbI nO OTHOUI€HHIO Ii
BbICOTe II",'I,OTHHbI.

-^TpaneqouAa.nnsuii i lpoQHfib cJr,eryer rrpr{HHr{arr ($nr.
l 9 - 1 , a , 6 ) :

a) !ilfl rnyxux Hr.r3KoHarropi{brx nJrorr.rH - npri 3HaqH-
TC.TIbH,OM,U.ABJICHHH J IbAA;

6) ArrI BoAo,cJraBr{brx nJrolr{H - upn 3HaqtirerbHofi ToJ-r-
illHHe rl'op€JrHBa[Oulefocg cJloq BoAbr [Io orHotueHHlo K
BINCOTE NJIOTi{HbI,

fl p u v e q a H H e. f;ryxl.re 6erosnure nJrorr.llrbr qe.lIecoo6pasHtr
.rBtub nplt 3'daqr.rrcJrbHoir lrx ei lco'fe I tJrH ua.nofi  rJrHHe (npu nai iHur,ru
BO.IIOCJIHIIHO& nl lo,nuur); ruanorianoluue n,roruHbr raKofo po:ta 6o, ' i luei i
qACTbIO IUEHEC SKOHOMHT{HbI. qEM 3CNrJflHbIE.

2. ilpe4napureJrbHoe onpeAeJrerrue pasMepoB
TIJIOTHHbI

flpeleapureJrbHbre pa3Mepbr nJroruribr lytoryr 6srrt
orpeAeJreHbl H3 ycJroBtrs npoxoxneHufl paBr{o.{.eficrByiouefi
B{ex cHrT f( qepeg HH3oByro rorrKy cpeauefi Tperti ocHo-
BaHHs r r , roruHbr  (QHr.  l9 -2) .  3ro  ycr roBHe rapaHrupyer
orcylcrBne p a crff rr.lB arorrrux u a n,p nxeu il fi (a.na p a cuerHof,o
snyqafl  uoplta"ntuofi  sKcnryararlut4). Iaq n. lroruHbr rpe-
yroJrbHoro oqep,raHHf c BepTHKaJrbHofi BepxoBori (nauop-

a)  d1

cDue. 192. Cxenw rc npedaapumertbHotty onpedert€HU1s
pasilepog nAomuHw

53V

I9 -A.  |J IYXHE I -PABHTAI IHOHHbIE EE,TOHHbIE NJIOT?IHbI
(  HA CKAJTbHbTX OCHOBAHHf lX)

uofi) rpaHbro (Qur. l9-2,a), Hanpyxeuuofi rorrbKo rxA-
pocrarHqecKgM AaBneHHeM BoAbr BepxHero 6ne$a, HMeeM
.{nfi onp€A,eJreHHfl txHpHHbr tlJrorHHbr b ,nounray clelyrclllylo

Qopuy.ny:

b f "t s p :  \ /  
'

IL 
Y Tr<

( l s - r )

rAe [x - o6terrguft ,B,oc Kna,n'KH Te-ra fiJrorHHbr ,B

^ T - o6terassrfi eec Bo,,\brf J :l rlu7.
Ocra.nussre o6osHaqeHHfl - no $ur. lg-2,a.

. l lprE HaJrHqHu B ocHcBaHHI4 nJrorHHbr [porHBoAaBJreHHs
(sgee r r rnsa rcue ro ,L r  $u . r r r r paq r {o r lHOfo  AaBd ' I eHHf l - cM.
r.q. 7), yr{HTbrBaeMoro iro rpeyno,rsuori onrop,e, rrrHp.HHa
nrrorHHbr b nouusy oupelerrflercr (Sxr. l9_2'f) no Oop-
MyJre:

I I

r/n3;

( re-2)

r. 7-2,5

EeprHKaJrsHoli,

AJII4HbI trJIOTHHbI,

Tr
- t l

I

rAe -.4 
- xoaQQuquerrr B3BerxHBaHr.rs (cr"r.

r n .  7 ) .
tlpn HaJrHr{HH KpoMe nporr{BoAaB.r'reHHrr B ocHoBa,Hr.r[.r

nJIorHHbr TaKxe H AaBfleHnn au\a p n npnJrolKeHuofo Ha
orMerKe rpe6ria nJrorHHbr (Srar. l9-2,e\, urHpHHa rrJrorr{Hbr
noHr,r3y o[rp,e;T,g;rfi,ercs tto $opvy.ne:

L  ^  [  o P " + w-'Iso:B/ 
riJ' 

(re-3i

3Aecs HailopHafl fpafrb nperfTTojraraercfl
KaR u e o6o14r npe,ruEyqrai cryr{aflx.

b

h ' b

b

h

f l p x r ' r e q a H u e .  H e o 6 x o J l u M o  o r M e r u r b ,  r r r o  c u n a  p n  o 6 u v u o
[pHno)KeHa Hr.r)Ke orMerxu rpe6Hr, TaK KaK BonoxpaHrrnr.rure euMoft cpa_
6atuea-e:cr, TaK qro ruHpHHa n,rroruHbr rroHq3y, onperenfleruaa no 6bp_uyae (19-3), norlv.raercs- c ne6onurunu sanacoM.

[pn H3K.r'ioHHofi nepxoeofi rpaHa rrJrorTr*br Lr Hararrufi
nporHBo4aBJreHHfl, yqHTbrBa,eMof,o n,o rp'eyro.nnu,cfi gnrope
(QHl. l9-2,e), urzpuHa rrJroruHhr noHusy-b onpe.qe.nffercr{
H3 Qopuy.rru:

Pr- AaBJreHae nbAa B T Ha I noe. at
pasMepbr - ts t t .

a f t g p -

3 ( t - , ) f  e ( 2 - e ) - a

b-f,: tg

3.qecu
rth

c 1

b

( le -4)

( le-5)

n:tg 
"- 

xo'aQQHTIHeHT oTKo,ca uepxo,noft (uanopHofi)
rpaHu,  ̂  n-pHHirMaeuuf t  o6uqso paBHbrM

_ 0,05 - :  0 ,10;
tg ?:* - K9e$$HrIH,eHr orKo,ca urHsosori rpaHri,

o6uqso no-nyvaroulnfrcx t lo ,pacqery paB_
nuu 0,G - :0 ,8  

[ (npeasapurenbHoe ero onpe_
.u,eneHHe np,oH3BOIIHTCf [Io npus,eAeuuofi
Bbrue Qopnryne (19_4)1.



PAS4EJ| TpETHn. THEPOTEXHHTIECKHE COOzy)KEHHfl538

t9 -3 .  OnPEAEJTEHHE BEpTHKAJrbHbrx

HOPMAJIbHbIX HATIPf lXEHHH
B TOPH3OHTAJIbHbIX PACqETHbIX TIIPAX

NJIOTH H bI

B [pIrBereHHoM HLI.IKS pacqere np€,qrnoJlarra'ercfl, rlTro

fpaBLITarIHOHHafl [JrOT[r,Ha no cBoefi BbrcoTe,pa3.[eJreHa
ropH3oHTaJrbHbrMH pa,cqerHbrMH (eoo6paxaeMbr:MH) rrrBa-
MH [ra 6lorcu.

I. XoR pacqera

a) VctaHaear{Ba,roT np€ABapr,rreJrbHbre ooHoBHHe pas,Me-
pbr nonepeqHoro npoQu.nr nJrorHHbI B cooTBercrBnlr c
fl. l9-2 Hacroffulefi rnasu.

@ue. 19-3. Cxeua rc onpedeneHurc eepmu-
rcanbHax HopilaJtbHux Hanpncrenufi s nrto_

muHe

6l Hz6pannnft npoQunl pasAeJrrror ropr.rsoHraJrbHbrMn
pacqerHbrMlr rrrBaMH Ha orreJrbHbr,e 6roxlt, o,6rrqno coor-
BercrBeHH'o H3"rro,Md,\.t oqepraHlrff np,ooana rI{ [,tgtueHeHLFo
xapaKrepa Harp'y3KH ($urr. l9-3).

a) l{.nx Ka)K,I,ofo ryBa orrpeAeJrfiroT no,Jr,ox{enr.re paBHo-
AeficTByroqefi (xpueoft ulan.neuna), a raKx(,e Ma,r{cnMaJrb-
HbIe n MI'IHHMaJIbHbIe BeprHK2r'IbHbI€ !Ie'pM,?JIbHbIe Ilanpfl-
x (eHHf i  (or*u*  f foy* i , r ) .

2. Hopnna.rrbHbre KpaeBbre BepTHKaJrbHbIe

Hanpfl)r(eHHs

3ru ruarnpflxeH'Hfi r,Jrfi. ropr,r3oHTaJrb{rrbrx ruBoB orlpeAe-
JIffIor lto S,opvy"rre HepaBHoMepHo.ro,c)Kar,Hfl:

rAeoX,f -cyMMa BepTnKaJrbHbrx cu.rr Bbrrue ilrBa B r;
.1' tvly - CyMMa MOMeHTOB RCeX CLIJI BbIIUe lIIBa OTHOCU-

\
He rrrBa b). I  .

l

IP

"y
( re-6)

rflpr nprMoy.roJlbHoM ceqeHHH trrBa AJrfl gJreMeHTa nro-
THrrbr .u.rl.rnofi I .u nueer,r:

: P  /  6 e \
"t:  

- i -  
( t= ; /  

rr t , iuz (  le-7)

r.qe b - rrr4pnga paccMarprrBaeMoro rrrB,a B rr;
e-sKcuexlTpHcr{Ter neprruxaaruofi cocraersro[tefi

pasHoleficrayrculefi ,Bcex cr.rJr XP, geftcreyroqux
BbLIle rpaccMaTpHBa€MOnO IIIBa, OT.H,OCJ{TeJrbH0

rlenTpa Trr>Kecrr.r rrrBa (cu.nn - s r; pa3Mepbr -
t s  , t ) .

Ta x<e - SoprrlyJra npidMe,Hsercq H nJrs. ,o,npeAeJr,Enufl Ha-
nprxeHufi B cKaJre ocHoBaHHs.

fl'oloxenlre paauoleficrnyroqeft Mox(er 6nrs n,oJr) ieHo

HJII,I aHaJII{THIIeCKH (ex.cue,urp,H'cl{TeT,-J#:, rAe IMo_
L r

MTOM€HT BCeX CHJI BbIIIIO paCCMaTpllBflerl[Opg trrBa OTHOCH-
TeJrhno roqKn O - ero cep€AHH;r), rrJrw npa@nvecxr -
np,fi noMorrlH BepeBo,gHO,tO MH,OFOVf,OriIbtHLr,Ka Ir MHO,fOyfoJb_
rIHKa curr (cu. Sr.r,r .  l9-17).

3. Vc.nonns pacrreTa

flpn pacvere 4oJr)KHnr 6srrt BbrnoJrneubr cnef,yrou{He }ic-
JIOBHff.

1. He Aon)K{r'o 6url pacrqruBarorrlux Harrpfi>Kegufi HH s
ocHoBaHHH, HH e xarofi 6u ro upr 6n.no qacrr.r npoSlrla,
T. e. paeuo,leficrByrou{afl noJrxrlra iflpioxo.q,t{Tb B cpe,qHefi
TpeTLr rrrBoB H o,cll.oBaHlrfi KaK npt{ noJIHoI{, TaK VI IIpt4
[yaTOM BO.[OxplrHH"rIHIIIe:

:P ZMO
' . \ r  mln 

-  
L ,F'

( le-s)

fI p u -v e q a H H e. flpir nycrorr Bo-rloxpaHnJrhrrle 1, Hnsonoft rpagr.r
B OCHOBaHHT,T [.:tOTtrHbt, pacnoJlor(eHHoft ua cr{aJle, H npu noJIHoM 80.40-
Xpruururrr€ Ha HanopHor? rpauu e oeprneft uacrn rei la f l .rorHnbr (npu
yr{eTe 3HaqHT€rtrbHbrX .a,ae,'reHNrl llaa) voryr 6urt ,u,onyuleHbr pacTflrHBa-
rourue Hanpff)fieHufi nopfllKa 1-2 rcejctu2, orHaKo gro noxa He ffg,'rrercs
oSutelpuHrrbtNt !r 3,[ecb Ha.ro nporrBrqrb ocropoi(Hocrb.

2. MarculraJrbHbre Hanpffxerruff Ha clKarr.re B t\rare-
pI{aJ'Ie {IJIorr{Hbr u B o,cH,oBaHI{I{ He IoJr)KHbI 6utt 6olee
AOIIMKa'gtrIbIX. T. e.

- l I ( t _ 9 t
b \  b

Z M,'t

V

- (  [ c ]  , (  r e -e )

rAe L ol - AonycKaeMoe HanpsxeHr.re.
,(.onycxa,e\{bre,Hanpfl)K,eHLIs e 6etoHe reJra nJrooHHbr

AoJrlKHbr Ha3Harrarbcff ts coorB,ercrBnn c |OCT 4286-48
<<Ko:rcrpyKquu 6'eronstr,e H x(eJreso,6ero,Hnbre rnAp,orexuu-
q.ecKHX coopyxerrHfi. Hopunr 14 TexHt.t,qecKne ycJroBl{fl
npoeKruponaHufl> (cu. :ranxe rJr. 10 cnpaeouuua<a). ny-
nycFiaeMbre Haflpf lxeHHq Ha cKany ocHoBaHHff cM. rJr. t .

. 4. PacqerHble cilyr{au

a) Clpo,urclnHlrfr neptro,A HJrH crryqafi ,nycroro
HJ,IJIHIIA.

6) fleprro4 uopualsuo,fi srrcflJryara,qfiE, KorAa
uopua.nuusrfi uo4,n'opsufi ropH3orrr B Bep)creM
lt'r.tilrualruuft ropn3orrT Bo.lbr B HH)rnHeM 6le$e.

BOAOXp'a-

H,MeeTc9
,6ne$e n
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ts4. OnPEAEJIEHI,IE TIABHbIX HAflpflxEHHqI
HA TPAH'IX NJIOTHHbI

l. Onpe4e.ne*He rop'so'TaJrbHbrx Hop:uafrs'brx
H cKaJrbrBarcr{ux Hanpq)Kesnfi

iltts on,p,e{efi,eH'rr ura,BTrbrx nanprxeu,zfi ,,,,o rparrflM
fLrIorHHbr npe.tBaprrreJrbuo g,eo6xoAr.r,tr,r,o oilpeAeJrHTb ropH-
SdIITaJIbl{bIe rIopMaJIbHbIe l{a,nptx{eH:/-fl o x J.r cKaJrbIB?ro[Ur,O
Ha'npgx(eHHrr r .

B,epruxa.nbHbre Hop,MaJlbHbr,e Ha,rlpflxeHHff oy [peAno-
Jararorcr 3q,ecb yxe onpeAeJreuHbrMn rro il. lg___3.

Ou'pele.neHne ox vr. a Mox{eT 6u6 opa"a"a4*o M€To_

t : o y f f i ;  ( 1 9 - 1 0 )

oo- :c l ,  1n ' t i
- r y

6) nepxoeaa rpa,Hb

= '  :  ( t y  -  o ! - . \  n
- v J

' a )  o

Que. 1g-4. Cxe4w rc onpedeneuup erzasHwx H&npfluce_
HUU HA epaHfrx nnomuHu

e-'- naornn a; O - npr{3Ma , (""F'-ffli rpanr); r - npnsMa B (nueoaar

( l e - l  l )

(re-12)

[ ,
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o" : rv -  ( t ,  -  o r )  r r .  (19 -13)
B Qoprrny;rax (19-10), (t9_t l) ,  .  (_lg__12) ,n (t9_13)

1 -o,6repruufi B,ec BoAu ("1 :t' i1iiy, yaro.iyr*."".
pa;coMaTp'r{B&,eMoro pacqeTHoF_O IUBa. IIoA pacqergrr,rvr fopH_
sorrroM BoAsr B tt; m=tg!; n:tg ai Tx _-o6re1rnurft
BeC KJI2 I{KI{ nJroTHHbr Z rf U3.

. . f l ,o  - ) 'paBH'eHr . r " " .  ^ (19-6) ,  (19-7) ,  (19_10) ,  (19_t  t ) ,
(19-12),u ( lg-13) np"'aun"brx rn H ft , ls 14 \ ,Mox<rro
.q,[q flro60fi ro'{xu npan-eft ruroTHHbr onpereJrHTb Harpqx(e-

!\!_-_ 
t*, o y H -- ,u 3areM ruraBHbre. Haflpfx(eHHff no r]lprH_

Bo.4r r ,MbrM HHIKe Qopuy.nau ( lg_14) ,  (10_1,5) ,  ( lg_16) .

2. OnpeAe.rreHHe rJraBlrbrx Hanpflx(eHufi

Hau6orruree rJ'raBHoe HopMaJrbHoe firan)prr]r(eHr{e paB'o:

I _r----=..--_---

;V  (o*  -  
" y \ ,  +  4 . r .  (19 -14)

Hauueatruee r.rraBHoe HopMaJrbHoe HanpflKeHr.re

ox - l cv  I  - . . . - _
6 2 - - - ; - -  

2  
V  ( o " - s r ) z * 4 r 2 .  ( l g - 1 5 )

Hau6onture,e cKaJrbrBarouee Ha,flrpfl]Kerrue

V G , - % ) r + 4 " (  l e -  t6 )

,  
o ] : t | ( * m " ) (1e-17)

(re-18)

(re-  le)

(re-20)

( re -21 )

(r9-22)
To ecrr ua sepxoeofi rpanu oArio rr3 uraBHbrx Hanpr_

paBHo HHTeHCHBHOCTT.T rHApocTaTr.rqecKoro
a rpyroe paBHo BbrpaxeHnro ov ( l{nz)_

G x = c v
5r : ---------------:= r' 2 i

I
Emax: 

J

fl,o'Icra,enflfl 3naqoHafl. 
-6x v r rr3 ypasLnengfi (lg_10),

tl:-lll, !_ej:l " 
(le-13) n ypi:enenua (10_t4) 

';
( lv-ro), noJr] raeM cJrelyrculHe Bbrpa)K,eHr,r,s AJrfl rJraB-
Hbrx HanpqxeHufi Ha rpa,Hrx lrJrorl4Hbr:

a) HUS,O,eafl  fpaHb

o'J, :  0;
6)  eeproeaa rpaHb

oi: ^u
T1Jl'H

o ; : i ; ( j - n ) - T l n z ;

" ' r : r u 0 - 1 t n ) - ^ { ) , i 7 2
HN\U

cz : ^l-!'

I xeuufi Bcer.(a

\aBileHl"ifr 1U1

l lpu npoeKTnpoB?H:nr{ .{oJrxHbr
Br4fl:

l )  
" i : o ;  

( i np ) . _<  [ o ]

(yuronue npoquocrr KJTaAKH Ha
npil{,rroJrHoM Bof,OxpanU.n,nrqe) ;

6utt BbI,rIoJ'IHeHbI y,c.tto-

( 1e_23)

HESOreofi rpaHH nJroTlrHbr
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Z) 6:1-au (l + n'\ - lYnz n' 0

(yc.nouue orcyrcrBnfl pacrnnuBalournx xanpaxeunti Ha

ri:pxosor rpauu ttpJ'I nonHoM BoAoxpanu.nuure) f

( l e -  24 )

(yc.n,onue np'oqi{ocrll KJIaAKH IIa aepxoeofi rpaufi nplt ny-

croM Bo.u.oxPaHrt.nurqe) ;

4) o ' r :o i1 l  I  nP\  >-  0 (19-26)

(yc.n,onue or,cyrcrBur'pacrrrtlBaIoIrlHx HarnpqxeltHfi 'Hd

uHsoeofi rpa,IIH npH fiIycroM BoAoxpaH'HJIuure, aBroMarH-

rr€cKH BbrrIoJIHsIOUleeCfi IIpH ]CJITOBIIH 6y )- 0)i a Qoprty-

JIax (19-25) Lr (19-26) 3uaqenl'ln oy H oy 'lIon)KIIhI

6trrs B3flTbr AJrfi CJIyIafl IrycTo,ro Bo.lloxpaH'HJII{Ula.

IrlsfloxeuHufi Bbrue MeroA pacqera naer B'o3Mo)Kl{ocrb

BbIqncJl.HTb rJIaBHbl.e HaIIp'l)KeH'H'I ToIbKo H? |p'ZlHfX IIno-

THrHbl. nns oilpeAeJreHr,rf uanpnxeuufi BHlTprH nJI'OTHHbI

c J I e A y e T n p H M e H H T b K a H a J I H 3 y H a n p H ) K e H I { o | o c o . c m f l H | 4 f '

reJla nJIorHHbI Mero.u,bl reopuu ynpyrocru (u*r' [17], t l0])'

B nocJteAHee BpeMfl npoBeAeHbl HCCJre,nO,BOHhf o B.iIItf i-

HHII OClloBaHI'lf l HA pacnpeAeneHue llanprxeuuft B TeJIe

n i i o rnHbr  ( cu .  [0 ] ) .

19_5.  NOBEPKA YCTOIAqHBOCTPT

TPABI4TAUI4OH HOH NJIOTH HbI HA CKAJI bHOIII

fPvHTE HA CABHI-

1. llonepxa ycrofiquBocrn nJIorHHbt rla cABHF

c yqeToM ToJIbKO C[{JI TpeHHfl

3 )  o i : o r ( l  f  n 2 )  < [ o l

Taxas noBepKa xIP,oH3BonHTcff IIo $'oplly.ne:
f t p

(c: 
fr ) /(.oon,

(c:-^++t v-,r.1on

rae XP-cyIvI,Ma BeprIlKa.IIbHbIx cHJI, leitcreyrcunx Ha

I noe. M IIJIoT{{HbI (n roM tIHcJie rlporl{BoAaB-

.ueuu,le) B r;

f - xoerlQl{uHeHr rPeHI{l;
X Q-cyMMa ropu3oHraJlbublx clla, reficrByloulrx Ha

I noe. ivt IIJI,oTHHbI B Ti
OpuerirnpoBoqHble sHaqeHHfi xoeQQuqueHroB

TpeHHfl KJIaAKI4 IIJIOTHHbI nO CKare ocHoBaHI',Ifl:

Anfl  H3Bep)I{eHHbIx nopoA f:0.65:0,7; ^Jrf l

H3BecrHflKoB Ir necqaHuKoB f:0,5 
-:- 0,65; rrg

noJIycKaJIbHbIx uopoA f:0,3-:- 0.5.

2. V.ret cHJI cuenJleHHfl KnaAKI{ TeJIa nJIorHHbI

co cKaJIOfi OCUOBaHHg

Vqer c:leTu€flruq KJIa.4KE TeJIa nJIorI'IHbI co cxalofi oc-

H'oBaHfirr np,u pacqere ycloliunsocru TIJIoTHHbI Ha caBHr

AonycruMo npoH3BoAHTb nuurb B cnyqae n.norsoft H npoq-

sofi  cxanbr ocHoBaHHg-
Pacq'erHaq Qop,lryaa (19-27\ np'Hunltaer B eroM crly-

qae creAyroqnfi BH.q, (pacu'er Ha I noe. u):

( re-25)

(te-27)

(1e-28 )

3,uecr b - :ruupuHa nJIorHHbil no noAotuBe ee B il;

c - y.[eJrbHoe c[enJIeHHe B rl,tt2:

fp- xoe$suuuenr nponopuHoHaJlbi{ocru, onpe.ueJlse-
uurfi onbrrHbrM nyrelu H paeuufi 0,6+-0,65 A.ns
npoqHbrx cKaJrbHlrx nopoA.

Be.nuqrua yn,enbHoro cIlenneHI{q cyuecrBylouurMlt Tex-
I IHqeCKHMH yCJTOBHf lMH H H,OpMaMH , r rpOeKTHpOBaHHq rHA-

poTexHHqecKr.rx coopyxeuufi  He HopMHpoBaHa H no.4JIexHT
onp€.ll.eJleHl,lro Ha ocHoBaHHH pe3ynbTaT0B o,nbrToB B KoTJIo-
Barle iurgrulrbr. Als ltper,BapuleJrbubrx uoAcqeroB Aorly-

crr.rMo y'{HTbriBarb cr-lenneHne B ge6o.nsuoM pa3'Mepe (c-
:5-:-20 rlu2, B 3aBII,cHM,ocrt{ or Ka,qecrtsa cKaJIbI ocHo-

na,uun) .

Kan4. reXrlt. fiayl< B. V. Il{e;rxanon rp,eAno}(HJI B

1948 r. yquTblBarb clrenr€t{He KJIaAKH T€JI.a IIJIoTH'IIII co

cxa.noft ocHoBaHHfl,  paccMarpHBag conporHBJIeHHe cpe3y

noAoluBeHHOrO [IrBa nJIOTHHbI, T. e. 3aMeHfifl pacqeT yc-

rofiqHsocru nJIorHH Ha cABHr pacqeroM llpoqHocrlr Ha

cpe3 noAoluBeHHoro ll lBa nJIoTHHIJ.- 
Ha ocH,o'Ba,HH,H aHaJIH3a pe3yJlbrarots na6opalopHblx H

rloJreBblx onbIToB, a raloKe reoperHqecKax coo6paxeuNfi,

B. H. Il{enxan,oB npeAno}(HJI cJIeAyIourHe pacqeluue Sop-

MVJIbI:

(1e-2e)

(re-30)

B npuneueHltbIX Bbltue Qopt'lylax:
ocp H o f l - 'HqpMZ. r ' IbHI : le  BepTHKaJIbHbIe 'Ha l lp f l x {eHHf

Mfl cp'eaJrefi H uttsosofi To'qeK noAolxBbl

'UIOTH}IbI;

t.p H tH - KaCaTeJIbTtbr'e Hafipqxe[ifig AJIff T€X }t'e TO-
. qEK IIONOIUBbI;

C - BCTiHTIITHA YIEJTbTIOTO CONPOTI,ItsJIEHH'I TIH.

croMy cp.$y, Koropyn npH yuorpe6.neHlau
{flOPTJIAHAqEM'CHTA H NPHI{EHgEIUbIX B HA-

croffulee BpeMfl MeTO.u.ax IIO,lnoToBKH
cKaJIbH'oro ocHOBaHHq (ax.niouaa noKpblrHe
c,xa.tuHofi noBepxHocrH c.qoeM pacruopa)

B. VI. UlerxaHoB pel{oMeH-ily'er, 6aaupyncl

r{a pe3yi lbrarax t loJleBblx t l  .na6oparopHblx
'o'nblroB, 6parr paeHofi 9 rcefc*t2 (90 rlnz);

H a k" - x,oaQtlHuHeHTbI 3aira.ca (yuntrrearourHe I{e-

TOr{HOCTb Onpe,leneHl4ff BTI'eIIIH,HX Harpy3OK'

nepexoA or ot lbtrHlJx euaqeunft c H o K
' gHaqeHHflM Hx B [pol{3Bo-l.crBgllrHblx ycJ-I's

BHflX, HeTOqHOCTb Oilpe.U,gIIeHHE Hanpfl)i(e-
,HJ.Ifi BBHIy Heco'BeplxeHcrBa pacl{er,Hblx

Qop,uy.n), paB'Hbte: k' :3 H k":1,3-
flpu npe.IlnoJlo>reuHH .nuHeftx,o'ctu pacnpeaeJle,HHfl Ha-

'npaxeunft B ocrroBaHHr.r UroTHHbr o,UeHKy. ycmfruunocrU

nrr,oru,Hbr crIeAy€T lrp,ot 3BoArtrb no Qopuy;re (19-29) (no-

BepKa npor{Hocril{ rIIBa B cp'eauefi rouxe), qro paB'Ho,c[nbHo
pacqeTy no [porrHocrr.I Bcero uIBa.

flpn ouenxe ycrofiuuBocrH nJrorI{HbI no cpe.uneft Toqre

noAorrrBbr (Qoprrayna l9-29) BerHqHHa Kccp: I 6yner

xaparffepr.r30Barb AocraroqHyro ycrofilunocrr flnoruHbI;
npra r(""o( I nJIorHHa 6yaer HeAocraroutto ycrofiqueoft Ha

cABr{r H npu K" 
"p} 

I u.noruua 6yaer Hl\terb usJtnuHnfi,

HeonpaB.aassnfi  sanac.
Pacqer no $oprvryne (19-30), orHocquteftcs K IIoBep-

K'e 'flpotluocrl{ urBa y ocH,oBaHLIs HI,I3oBoli rpaun, flBJlflerct

no,BepoqHbrM.
HsJoxeHHbIfi BbIffe Mero,A Mox(er 6tttt flpl{MefiIefiI rtpl|

np€ABapHTe,' IbHblx CTa"IHfX npOeKTHrpOBaHHfl.
f lpra @craBneHaH TexHuqecKoro ttpoel(ra H€o6xoAuva

nocraHoBKa AoIIonHHT€JIbHbIX l lcc.ne4onauuft,  yroqHfl louHx

co,nporHBnoHH,e no,IoulBeHHono rxBa cp€3y A.tts yc-noaufi

[&,HHO|O K'OH'KpeTHO|O COOpyx(eHHff .

3. Cayuafi HaKJtoHHoro ocHoBaHHq rlJtoruHbl

(SHr .  l9 -5)
Koe$QuuHeHT ycrofiqHsocru n,rrorH,Hbl Ha c,4BH'r MoxeT

6uru onpeae.neH no cJleayroueir $oprvry.ne (6es yuera cH'

JIbt cuenne,Hltfl KJIaAKH Tera [.IIoruHbI co cKaron ocl{oBa'

u n a ) :
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_  f E P * l x Q t g F  _ _ r /
xQ - xP tg 'i "' "taon'

3lecr p - y,ro.n Ha:KJroH,a iloAoirrBbr nJror&rnbr
(,Qun. 19-5).

tPanp

@uz. I9-5. Cxeuu K nolepKe ycmortuulocftLuepalu-
mauruoHHort nttomuHu Ha cKarlbHo,n zpyHme tta cdaue

npu HatnoHhort ee nodoutee
Gr - nnoruHa; 6 -ctutoeoft vnoroyro.rrbnnK roplrgoHTaJrburrx cua (tQ);

a - cnaosoft MHoroyroJrbHHK BeprnraJrbHux cul (XP)

K c :
/-rP cos p + i xQ sin p

X Q c o s  p - X P s i n p

( l e -3 r  )

K lOpHBtO'HT!

OceenAHo, rrro noAcqurasnuft no $oprrry.rre (lg-31)
KoeSSHqIreur ycrofiqnBocru Ha cABHf 6oullrue, .reM xoe@-
SzquegT yclofivunocra, onpe.{e.neuuurft Arfl aHaJroft4rrlrbrx
pac_qernhrx yc.noaufi no $opray.ne (19-22).

Harutoli'Hoe ocHoBdH,H,e lrJlorr4rrrbr qe.necoo6paeno Aenarb
TOIIIbKO B CIyqae CKaJIbI XOpoIIIerO K89€ICTBZ.

flrpu npravreH,egur4 Qopuy"rr (19-27)vr (19-Al) ne.irnviury
,(onycTHM,ofio r,oo$cpnrlueuta ycroiluli,no,cru K.oon Mox<Ho

6parr paeuofi 1,05-1,1, canraf,, qrro HeodxoAu,ulrfi 3a[ac
ycloftuunocrn AoirI'orrHI{TeJrbH,o cog.4aercfl gaAerKoft nJrorI{-
sbr ts cKaJry ocr{onar{Hfl, crrenJreHr.re,M r.r r. A. flpH npuue-
HeH,H,H Qoprray.nu (19-28) oreAyer 6parr K. 

oonl1,3--:- 
1,5.

19_6 .  T IPOTHBOOHJ IbTPAUHOHHbIE  3ABECb I

B  OCHOBAHHH NJ IOTHH H  B  EEPETAX

1. O6urue BaMeqaHHq
B 3aBr.rcHMocru or Ha3Haqeuxfl H cnoco6os ycrpoficrna

nporneoQr,rJrbrpaqHoHHbre 3aBecbr Moryr 6urr pas,ue.rrenn
Ha ABa THna:

a) sa_necn, rpoer(rr{pyeMbre B rreJrex 6opl6nr c $u.ut-
rPaIIuefi;

. 6) saBecbr, rpoeKTupyeMbre KaK B r{eJrflx 6opn6u c
QunnrpaqHeft, TaK H AJrfl qacrurrHoro yrpeflrenuq nopoA
OCHOBAHI,If f .

I{ nepnbrrly runy ornocffTcff: rJruur.r3auus, 6HTyMHsarIHfi,
qeMeHTaqr.rfl; ycrpaHBarorcq raKx(e xovr6r.lsupoBaHHbre 3a-
Becbr (nanpnrvrep, c rrpHMeHeHHeM 6uryuusaullu u qeMeHTa-
IIHX H AP.).

\o BTOpOMy THrry oTHocffTcfl ueilreHTaqHf v cHJrI{KaTH-
3olltts.

2. I{enneHrarluoHHbre nporHBo$u;rrrparlnoHHbre
3aBecbr B ocHoBaIJ.Hvr. nJrorHH H B 6eperax [1]

O6urue coo6paxeHuq. LleMeHrarrurr 6ueaer cJeryrcufix
Tpex ocHoBHbrx BHAOB:

l)ocuonnan rny6uHHaq rleMeHrarlnrr noA sy6oM nJroru-

541

Hbr (nau uenocpencrBeHHo oKoJro Hero, c BepxoBofi cropoun),
co3Aaroulaff npornnoQnJrbrpauuoHHyro 3aBecy H r.rMerouaff
ocuosnori csoefi lleJrbto yMeHbrueuHe pacxoAoB en.nrrpa-
uwu H Be.rrHqnHbr nporHBoAaBJreHHfl rroA n.norugofi (cr,l.

Sn r .  l 9 -9 ) ;
2) ueMeHTarIHfl 6orosas B crBope nJroruHbr rrlur B 6e-

perax BoAoxpaHHJrr,r_ula, ycrpaHBaeMarr Anc 6opu6u c 6o_
xosofi- Qlr.rrtrpaqnefi (n o6xol coopyxeHr.rrr HrrH B co-
ceAnnfi  6acceftH), H,Meroulas cBoHM HasHar{eu[eM 6opn6y
c Qu.nmpaunoHHbrMu norepfiMu BoAbr Lrg BoAoxpaHH-
nHula;

3) cltnomHas, 6o"nee MeJrKafi rIeMeHTarIHq no scefi r.urr.r
no qacTH nJroulaAH ocHoBaHHfl, npHMeHffe[as, Nrs, co3Aa_
rrnr ryrruefi cesgu 6eroua co cxa.nofi v EJrfr, yKpenneHurr
TpeuHHoBaroro uJtr4 HeAocrarorIHo nporlHoro cKaJrbHoro
OCHOBAHI . Iq .

L{euenraur{oHHyro Jrr{HHro 3aBecbr cJreAyer pacfloJrar.arb
Bo3MoxHo 6.tuxe r( HanopHofi rpaHu, TaK KaK gro BeAer
K MAKCHMAJIbHOMY YMEHbUCHHIO sNiOPbI NPOTHBOAABJICHHfi-

l"'ry6uHa Heo6xoAauoli qelreHrauun rtroxer 6rrrr onpe.
AeneHa ronbKo nocJle rulareJrbHbrx neofiorHriecKHx H3br-
cxasuit H uccne40naunfi, TaK KaK OHa SaBHCHT Or r.ny6Hnrt
pacilpocTpaHeHHfl Tpeu{uHosaTocTH U Xaparffepa nocJreA-
sefi.

fly6r.rua rleMeHraqrru a
opHeHTHpoBorrHo MolKeT 6urt
: 0 ,6 )H ,  r . ue  H -  uanop  Ha
TIAH NPHMCHCHHS IICIUCHTAIIf i I , I

JIEC.

npeABapHTeJrbHbrx pacqerax
npuHflra rropffAr(a (0,4-:-

II,4OTHHe, OAIIaKO eCTb C*rrV-
rny6uuoft , panaofi, H u 60-

vcronuc Anrr ycneuHofi qeMeHTaqHH. flponurnoBeHne
qeuenrHofi cycneH3uu B TpeilruHbr HJrH nopbr rpyHTa BoB-
Mox(Ho JII{IrIb rrpu onpeAe,'IeHHolu cooTHoueHHH Me}KAy
MLIHH\{aJIbHbrM pasMepoM Tpeu{us HJrI-r nop fp}rHTa Lr pa3-
MepcM 3epeH ueMe,'{Ta.

B 3aBI,rc't{ocrlr or roHKocru norroJra fipl{MeHfleMoro
ueMeHTa BO3MO)KHa rIeMeHTaur{rr nopoA c pacKpbrTHet{
rpeurlrH'6o;ree 0,15-0,25 nn.

I{erreutaqus tr{oxer rrpoH3BoAHTbcfl, ecJIH BeJrLIqlrHa
4ericreureJrbHbrx cxopocrefi noroKa rpyHToBbix BoA B ue-
MeHnrlpyelrorl goae j{g np_e_Bocxo,qur G00 atlcgucz (TV u H
Ha qeMeuraur{rc, M3C, I0S+ r.y. flpu 6d.niluux cKop.ocrrrx
B'O3MO)KHOCTb ilPUMEHCHH#I IICMEHTAIIHI,I VCTAHABJIIZBACTCfl
,Ea ocHo'BaHHz orlbrrnblx pa6or.

fny6nHa qeMeHTaqnr,r H paccrosHne mexAy cKBaxH-

.HaMH. IIpu neanaqurennsofi ToJrrqe BoAonpoHr,ruaeMbrx ilopoA
peKor{euAyercs npornno$HJrbrparlnoHHyro 3aBecy AoBoAHrb
Ao r(poBJrH BoAoynopHbrx nopoA (c nexoropuu sarJry6rre-
Hr{eM B uux). llpu rny6oxolrl 3aJreraHr{H BoAoyroprrbrx
ilOPO.II IIJII4 NPI{ OTCYTCTBI,IH ,IAHHbIX O NOJIOXCIIHI,I BO,4O-
ynopa npotuno$r.rJrbrpauuoHHyro saBecy qacro AoBoAsr Ao
lopo-1, xapaKTepH3yeMbrx yx,eJrbHbrr{rr BoAonorJroilIeHHflM}r
0,01 :. 0,05 ,of nun (unu xoaQQnuuerrraMu Su"nurpauuu
2. l0-5-:- l .  10-4 cnf ci :erc)

OAnaxo BefiHrrHHa yAeJrbHoro BoAonorJrorrleHlrfl He Mo-
)Ker cJryx{HTb eAr{HcrBeHHbrM KpHTepLreM ueo6xoAurrlofi
r"ny6uHsr rleMeHTauuoHuofi 3aBecbr.

- Bonpoc o ueo6xoAuruocrn [poeKTr.rpoBar{[s fiporuBo-

{nnrrparluoHnbrx gaBec H o Ha3gaqenlau rny6unrr rIeMeH-
raqrrounofi 3aBecbr cJeAyer peurarb B KaxAoM KoHKperrioM
cJlyqae oco5o, Ha ocHoBe ot{eHKH eogAer?crelrq 6n,rr,-
TpaIIIioHHoro floToKa Ha coopylKer{He (yuer HporuBoAaB.rre-
uua) fi Ha cKaJrbHbre nopoAbr ocHoeaHns (-noarr,toxuocru
BbIUIe.rraqEBaHHq, pacrBopeH[fl t4 pa3MbrBaHun ux) H or{en-
KH SunmpauuoHHhrx norepb no HaropHoMy $porny co-
opyx<enufi (c yqeroM KoHKperHofo conocTaBJreHur Hx c
BoAHbrM 6a.nascol.r peKr{ H pex(HMoM npoer{rupyeMoro Bo-
AoxpaHHJrHrIa).
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Qtuz. 19-6. I-paSurc dttn onpedeneuun pac-
cmoflHufi xewdy crcBail(uHaJwu npu Ha-t.u\uu

mO HKOU rnper4uHosamoc mu nOpO d

vAernu'u BoAonorJroureHHeM .KBa)KLIH Ha3brBaercs Bo-
AoncfnoueHue, orHeceHHoe K I at Hanopa u I noe. n
r.ny6uHu cKBa>KHHbr, oflpeAeJreeMoe tto 4opul,rre:

0
f l : -'  

H n r '

rAe { 
- yle-nrsoe BoAorrorJrorrleHue cKBa}r(HHbr B ttf uuu;

Q - no.rraoe {taxruuecroe BoAonorJroureHne cKBaxHHbr
n nf ntuu fipa ucnbrratvrrl noA HanopoM;

ff - uanop B tt, npu KoropoM npou3BoAuJr,ocb ,Hcrrbr_
TAHI{C CKBAXHIibI;

,zr - Mourgocrb onpo6yeuoro r{HTepBaJra B rl (r.ny6n-
Ha cKBa)Kr{HbI B 't B npeAeJrax }rcnbrTaHHfl Ha_
rueraHueu).

Vc.nonnoe yAqrrbuoe BoAorornouteune nopoAbr (n nlnuu)
oflpeAeJrffeTcs pacrreToM nyTeM OTHeCeHI{fi pacxoAa, cooT_
BercrByloulero AaBJreunro 5 ar, K I noe. ivt cr(BaxHHbr H K
I n AasneHuff BoAflHoro crol6a.

B soge cauor? rleMeHTarluounoft 3aBecbr Aonx{Ho Aocrr.r-

( le-32)
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(Due. 19-7- I-ytafiurc dtn onpedetteruun pac-
cntotrHu,q. n eacdy cKraututatru ttpu HaJluttttu

nopod c Kp\rnHbt,ttu mpequHa.Jvtu

IIeMeHTaIIHT{ paql{oHa"rrbHo np14MeHsTb MeToA nocJreAcBa_
TeJrbHoro c6.nu>xesrtrr cKBax(HH, no KoropoMy Me)KAy y)Ke
npo6ypenHbrMH cKBa>KrrHaMH 6ypxrcn npoMexyroqHbre_
Ao Aocrux(eHzr rpe6yeuofi BoAouerrpoHurlaeMocru 3aBecbr.

llroutaAHas (cn.noruHar) qeMeHrarl's ocHoBaHrdq. llno-
I I IAAHYIO IICMCHTAIIHIO OCHOBAHHfl PEKOMCHAYETC'I NPCAY.
cMaTpuBarrr, KorAa fiopola o6naAaer rroBbrrueHHoft rpeulH_
HOBaTOCTbIO H Hyx(AaeTcfi B yKperrJreHr4H.

Paauep nnontalnofi uu*uo"uu"" ocHoBaHHfl AoJr)KeH
YCTAHABJIHBATbcq B 3ABHCI,IMOCTI{ OT HHX(CHCPHO-TCOJIOTIIqE-
cKr.Ix yc.uonufi 3aJreraHns nopoA E crerreuu Lrx coxpau-
HOTCTH.

Ars naouIaAHor,i qeMeHTaqr.ru cJreAyer npe.qycr{arpHBarb
uerny60xue cKBaxUHbI B 3aBHCHTUOCTI{ OT XaDaKTeDa CKa-
.rn (o6rruno 6-8 n), npoxoAxMue nepQopaiopu*r.

creax'H' pacfloJrararoTcff B ruaxr{arrroM rropsAKe LrJrH
tto KBa.I,parxofi cerKe.

3asficntvrocrn pacxoAa qeMeHTa or rpeulnHoBarocrrl
nopoA. Beru.{r.rHa pacxo.f,a ueMeHTa npu rler\renrauuu Ba-
BHCI,IT OT CTCNCHH TPCIqIHOEATOCTH NOPOA LI CBffSAHA C
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3. Enrynausarlus ocHoBauufi n.norus

HasHaqeHrae 6uryuusarluu saKJrroqaercff: 1) B yMegbilre_
HnH norepb Ha era"rmpauuro B ocHoBaHHH coc,pyxeHufi vr
npn. conprlr(eHr.ru c 6eperanarr;

z) B cHIIx(eHHH nporHBoAaBJreHHr Ha noAorxBy coopy_
xesufi H B yMeHbneHHH onac'ocrr.r A?,,.rbrr€fiuero xt{M'qe_
cKoro r.r MexaHr.rqecKoro pa3pyrueHr{fl nopoA Qu.rrlrpyrouer?_cr BO,[Ori

EnryMueaqus (n rn4porexHuqecKoM crpouTeJrbcrBe [pr{_
MeHflercfi rrpev MyulecrBeHHo ropfiqaq 6riryMHsauus) ;;_
x(eT llpHr{eHflTbcg KaK TaMnoHa)I( Tperqur s ocrIoBaHHfiX
coopyx(eHuir s rex cryqaqx, KorAa ipeOyer& ycrpon.r"o
B'A.HenpoHr{uaeMbrx 3aBec np' ua.n'.runn uunepaauS.Ba'-
H'IX BOA HTI4 B'ICOKHX CKOPOCICfi TPYHTOBOTO IIOTOTK,, HJIHnpu HailHcr4w BbrulefiarruBaeMbrx coeAuuenafi B rropoAax
ocHoBaur.rq (npu ynaoTueHur{ 3arHrrcoBaHubrx rpyHToB, H3_
BecrHqKoB, cK,roHl{brx K Kapcroo6pasoeaHl,rlo, u r. n.)l.

Pa4nycu pacrpocrpaHeHrq 6niynaa. pro;ft;' pacnpo_
crpaHeHHfi 61tyy_a B cKaJrbHbrx [opoAax, uo,AaHrrbrM KaHA.
rexH. nayr E. ll. Illpeft6epa (opraeHrapo"on""r"1, np""._
.ueHbr s ra6fl .  l9- l

Ta6ttuua I9-I

l l lupnna rpe-
U.IHH B .IIJI'

Pa4uycn paolpocrpanenufl 6nryma

Cpe.r,xee .aaBJre-
HHE HATHCTAE-
noro 6rrrvva

B & m

Paslrepsr pa.l,ra-
yca pacnpocrpa-

HeHHf l  6ury l ra

B JIT
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OpnenrnpoBo'{Hbre
Ta1auqa I9-2

CKBZL}KHHAMH

[ lupuna rpe-
UIITH D s
cxaarHo f i

rropoie
B JII.hT

PaccrosHnq
/ nrexrAy
cKBa){iHI{a-
MI4 B .4t -

I

2-3
, 8

I I  
.p lr  nr e rr a H H e. l lpr.r 6;nylru3aqut{ Heo.]Hopo-tubrx nopo.u, c pa3_

:r,qHoii rpeurr4HoBarocrbro r{ c n3MeHflrorrr.rMcrr ;o ;;t6il.'-ii,rpo.run,,-qecKnrvr HanopoM paccroqHne :\{erffrJr cK,Ba}t i i ,rHa}r}r ac,nixgo 6rrrs npraaro
coorBercrBeHHo rpeuHHaM HaH\{eirbruefi  ee,,Ir{qautr.

PacxoA 6uryna. o6uree KodT'qecrBo 6nryua, Heo6xoAr.r-
Moe Ailfr sanoJrHeHufl onpeAeJreHHofo o6reua rpeuliH,
r{o}Ker 6slrr opHeHTHpoBoqHo onpeAeJreHo rro *eeyrour"E
Qopuy"'re:

ank
x : 

1o5'h13,
(le-33i

rAe x-KoJrl{qecrBo 6uryrraa B Jws;
a - o6teM noDoAbr n .u3;

p. - o6reM nycror B olo;

fr - r.<o^a$Surllrenr norepb, panulrft npn6.,rusare.lbHo
1,3-:- 1,5.

uoPbr r.r TperrdHHbr.
Eurvunxre aMwrDHTyMirbre sMyJrbcHH, [peAHa3HaqeHHhIe Ans HaIHeTa-

HII' B TOHKI{E TDCIIIHHbI U ilVCTNTLI N^r'${rrl ' TrIfArL NATP€I{UUU U ilYCTOTbI, AOJI)KHbI HMETb qA.
crr.rrlbr 

-pagMepoM, He npeBbrrrrarculuM 2:J i, . Co.uepxa-

#J: ,fllty"u B eMynbcur{ He Aorr)KHo rpeBocxo,4grb
z';t: DU"/o, TaK r(aK npu coAepxaHHr{ 6urylvra or b00/o Lr
6o.nee BflBKocrb 3MyJrbcHH pe3Ko Bo3pacraer.

4. LnnHusarlHoHHbre saBecbr t6]

o6racrn np'r''eHeH's rJrnHu3aqflH. f,ruHr{sauaq Halr6o-
nee parlHcjna.ntno Molr{eT 6UrU npilMeHeHa B KartecTBe Bo-
.qoHenpoHuqaeuoft 3aBecbr:

1) B cryqae sbrcoxorl arpeccHBHocrn BoA, roropofi He
MoryT lporlzBocrosrb Aa]Ke cneIIHaJIbHbIe IIeilteHTbI, T. e.
B ycfloBHqx, KorAa rrpHMeHeHLre rIeMeHTar\ut|Hcr(JlrcqaeTcff;

2) B_ cnyqae sHaqr.riemHofi r(aBepHo3Hocrr.r ropoA, ilpH
r{oTopoft IIp]rMeHeHHe Apyrvx cnocb6oe ru"noH"poBaHHfl
Bbr3brBaer dontuxe Barparbr.
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BunolHenNe nocpeAcrBoM rurlrHH3arlurr BoAoHenpoHu-

Jrr{IIIa.
Bogtr,toxuocrr npLrMeHeHHff rurHHHgaurdlr B 3aBI,rcHMocrr.r

oT cKopocTH rpyHroBofo rroTcKa ycTaHaB.rrHBaeTcr onblT-
,HbrMI{ pa6oraran.

Marepna.nu, npaMenneMbre Arc rJrr,rHnsarIHH. finn rJrr{-
HH3aIIHH peKOMeHAyeTCf npHMeHflTb rpyHTbr c rrHcroM
RJracrHqHocrH 10-20, coAepxarrlHe: necKa (Qpaxunfi
0,25-0,05 Mil\ 4-,6010; nbrrreBaro-nJrr.rcrbrx qacrnu

^(0-05-0,005 tttt) 70_75010, rrrHHHcrbrx rlacrr.rq (ueHture
0,005 .*r;u) He MeHee 2}olo.

Pacno.noxreHue cKBax(r{H B rIJIaHe. pacuo.lloxeH*e 14 qa-
crora rnHHH3aqHoHHbIx CKBa)KHH, rny6lrua HX, AaBJreHHe
HarHeTaHHq V KOHCLTCTeHTIHS |JTHHLTCTOTO paCTBOpa Onpe-
,(eJIqloTcq rlrAporeoJrorHqecKHMH yCJrOBtrsMH, CoCTOfiHHeM

lopolu u rpe6onauuauu, np€ArrssfiqeMbrMfi K npoTl4Bo-
Qn.nurpaquoHnofi BaBece.

Paccrossl.re MexAy cKBax(HHaMn Ao ycragcB,rreuus arofi
BCJIHTIHHET B ONbITHbIX VIilYI NPOH3BOACTBCHHbIX YCJIOBASX
Molr(Ho HaMeqarb coruracgo ra6.n. l9-8.

f.rrHnusaqaorrHbre cKBa)KHHbr nporunoeLrJrbrparlr4ousofi

Ta1auqa 19-3

PaccrolHue Mex{Ay cKBax{auarlru H xpafinuntn prrAaMH
CKBA)K!{H

VcJtosHoe v.ileirbHoe
BO4oIIOTJIOuIeHHe n,o

rnIIHIISaIIHi{ B Ij f,t ltta

' - (0 ,1
0 ,  i - l
r -5
5 - 1 0
> 1 0

2
2.-)
4
tr
1 t

6

AaHHHe Arc

Ta6nuqa 19-4
npeABapHTeJrbHbrx pacqeToB nonJrouleHHfl

TJtT.IHHCTOTO paCTBOpa

VcnoeHoe vre,tbHoe
BO,[OIIOrnouteHr.re ]o
rJ IHHH3au l t t i  a ,z ' i  - |  uu

q 0 ,05
0 , 0 5 - 0 . 1
0 , 1  - l

l _ 3
2 s .
d - . J

) '5

flor'.no uren l.r e rrrHHH-
cTofo pacTBopa B l t

ua I noe. - l  cKBalKHHbl

50
1 0 0
200
500

l 000
l l000

l ' .ny6nna rJrHHnoaqnonnofi  saBecbr or ocHoBaHnr coop],_
x(eHHfl nprr pacqerHoM Hanope Ha coopy)Keuuu H lo 25 tt
opneHrHpoBorrHo Moxer 6trrn npuuqra paauori or H no
0,5H.

f lnn uavaJrbHoro HarneraHr{q rr rrpeABapr.rre-rbirbrx pacqe-
TOB IIOTJIOUIEIIH' f",-IHHIICTOTO PACTBOPA B 3ABIICIIMOCTI,I OT
yAeJIbFrOro BoAonor"louleHrIs nopoAbr Mox(Ho plrKoBoAcTBO_
Barbcrr ra6.n. l9-4.

1g-7 .  NOATOTOBKN CKAJIbHbIX OCHOBAHHPT
NJIOTH H

BbIPA}KCHHbIC OTACJIbHOCTII UAU HATIJIACTOB AHVfl,  C O6UIUU
HJil,r MecrHbrM naAeHrrer{ B cropoHy HH}KHero 6neoa,
noBepxHocrb ocHoBaHHq AonlKHa 6srr l  o6pa6oraua ycry_
naMr.r c [oA'beMoil.r B cTopoHy HH]KHero 6leea rrpuMepHo
1 : 5 .

BAo.nr octr nJroTi.rHbr, B Mecrax pegKoro naAeHlrg H[rrI
noBhrrxeHHfi orMeroK noBepxHocrH 3AOpOBOfi CKaJrbr, Oci{o-
BAHHC I IJ IOTI , IH  PASPA6ATI IBACTCg TAKMC YCTYNAMI I .  PAC-
noJrolKeHHe ycrynoB AOJTXHO 6rITs corJracoBaHo c pacno-
Jrox(eHHerr 4e@opuarIHoHHbrx ruBoB, npeAycnaTpHBaeMbr-\
rrpoeKToM.

flpr [oAroroBrie ocltoBaHHs no,4 6,ronrr rr,Tortr_
HbI HeO6XOAT'rMO o6parzrn oco60e BHHrlaHrle Ha yBed,rH-
qeHue ycrorirruBocru coopyxeHufl Ha cABHr. lIpE orcyrcr_
BHr4 SHaqHrernHorl ecrecrBeHHoir IuepoxoBarocrr{ (no,'ry-
cKa,qbrrbre nopoeu) vnu npl,r 3HaquTeJlbHo]r na,4eHHH
IIoBepxHocrH eAopoeofi cKa.{br B cropoHy HuxiHero 6leea
yBeJrHrleHHe ycror?ultBocra Ao,rrx{Ho o6e-cneqr-rBarbcs vcr-
poHcrBoM CneuHai,'rbHoro ynopa s Hr.rgoeofi qacrr.r coopyke_
HHfl. Vcrpoi.icrno TaKoro ynopa Ao.rr)KHo 6url npou3Be-
AeHO B COOTBeTCTBHTT c flpoer{ToM.

Paspa6orxa cKaJrbnbrx ocHoBaHHfi B 6oxonux creHKax
KoTJroBaHoB H Ha orKocax (npu ycrpoficrse Bp$oK B 6e_
pera) AoJr)KHa [por{sBoArarrdr ycrynalau no icefi Bbrcore
BpesKH.

Vq,nrrtsag, rITo B cKadrb'hlx [opoAax BLrBerpHBaHHe
HAer, KaK npaBtrJro, B nospactarculeli cre[eHn 6r AHa
TaJrbBera K nepxxefi qacrl,I cKJIoHoB, ueo6xoAHt,to noAro-
TOBKy OCHOBaHr.r.fl Becrr4 c oAr{Haxosorl Tularg'rbHocrb}o H
crporocrbro KaK e uflxHeft, TaK H B BepXUefi _qacru cKJro-
HoB' HecMorpt Ha yMeI{b[IeHHe fHApocrarHrlecKofo Hano-
pa BBepxy.

lloaepxuocrt cKaJrbr, noAJrex(auafl 6erouupoaxe, ,,pe,q_
BapLITeJrbHo AoJrxHa 6ult rlr{aTenbHo oqHUIeHa oT Bcero.
.ITO IdOX{er BocnperflTCTBOBarb no"uttofi H coeepmeHuor?
cBs3H 6eroua co cxanofi: or pacrlrreJrbHbix Be[recrB, rJrH-
HbI' oT'AeJIbHblx o6'noMroe cKaJIbI, crpoHTe-rlbHoro lrfy-
copa H T. n. l lepea 6eronuponrofi  cxa.ntnoe ocHoBa_
HHE AOJI>KHO 6rTrS NPOVHUICUb NPOBONOqHbIMH IIIETKAMII,
npoMbrro BoAofi H 3areM npoayro crpyefr cxaroro
BO3AyXa.

lloArorosxa ocHoeaulrr? B r.rrHHr.rcrbrx u rrepreJrricro-
necqaHbrx cJraHuax, Mepretrx H ApyrHX nopo.Iax, HHTeH_
CLIBHo... paspyualoulr.rxcfl noA BJTHfiHHeM arlroc0epuux
sosAer?crsHfi, Ao,qlxHa _npoHgBoAHTbcfl no riHcrp\,-KrlHH, cne-
IIHanbHo cocraBnfieMofi .{nfl AaHHbrx MecrHbrx ycnoeuri Ha
ocHoBaHr'IH noJreBbrx u na60paropHbrx onrnoe,- c BpeMeH-
HbIM [OKpbITHeM nOAImoBJIeHHbIX yqacTKoB, C OnpeAsleg-
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HbIM NJIAIIOM 6ETOTTNPON AHHfl H T. N. B NAC;TKOCJIOHCTbIX H
cJraHueBarblx nopoAax lKenareJrbHa uy6oxar 3aAeJrKa
nJroTrrHbt B cJroHcryro flopoAy (,q.nq cosAaHus vnopa c HI,r_
gosoii cropoubr rrJroruHbr nporHB c,u,nura) unu-nfiueHeHr.re
ay6reu, nepepe3aro[Lnx prA cJroeB rropoAbr.

l9-8. APEHAX OCHOBAHHfl H TEJrA TTJTOTHH

f,penaxrHaa c'creMa Maccr.rBHbrx rpaBHTarIHoHHbrx nJro-
THH B 60'nruruHcrBe gllyqaeB cocroHT H3 pflAa BeprHKaJrb-
Ho pacnorroxeHHbrx ApeH (eur. lg-g) ,uuauerpou d -
:  15 :30 ci l ,  KoTopbre npoAo{xarorcq H B ocHoBaHHr4
flJrorHHbl, qro6st no BogMo)KHocrH ocso6oAr.trb IIJIoTHHy or
Qn.nnrpaq?roHHofo AaBJreHHrr BoAbr.

@ue . l9-9. Cxeaa dpenaetcruort
cucme.MbL epasumduruorunofi

ei.yxou nlomuHbL Ha cKaa.bHo-ltt
OCHOBAHUU

.Ilpenn crreAyer .qeJrarb Bo3Moxrro 6.nuxe K nepxonofi
rpariH rrJroTugbr, qro6u yMeHbrrIHTb nnoulaAb rrporl.tBo-
,uaBneHr.rr, Ho He 6.nuxce 0,08 -0,1 U, txe y-rny6wHaor
pacqerHoro ropH3oHTa BOAU AO paccMarpHBaeMoro ropH-
3oHTanbHoro ttrBa; B nporHBHoM CJyqae BO3MOIKHO Bbrule-
JraqlrBaHr{e 6eroua BcJreAcrBHe ernrrpaqnu s IpeHH. pac-
cTosHHe MelKAy_ApeHaMLI B Ha[paBJreHHH, napaJrJreJrbHoM
octr rrJrornuu, o6uuHo Aenabr paBHbrM I,E-+t y.

On.rrstpaquonHaff BoAa H3 ApeE co6npaercn npoAonr-

-HyyH,^ cMorpoBbrMu raJreperMn (pasuepauu He Menee
125\2 u, 4na yao6crBa npoxo,u,a, ocMorpa u peuoura),
o6rrquo He MeHee ,nByx - qepes xaxAlie 20-40 u. io
Bbtcore nJrorHHbr. Bepxnnx 6o.nruerl qacrbro ropr.r3oHTaJrb-
Ha, a HHx(Hgs c.,re.4yer or{epranHlo ocHoBaurzfi. pasuepu
ra-repeit AoJrx(Hbr 6rrrn AocraroqHbl A,{s ,BO3MO}KHOCTr.I
npoH3BoAcrBa Aiono.'rHr.rre,rtuoft IIeMeHTauHrrr np,ll 9r(cnJry_

MEHTAIIEI{.

35 3arc. izs

I9_9.  KOHCTPYKTHBHbIE ruBbI
B IPABHTAUHOHHbIX NJIOTHHAX

Ilonepeunsre r(oHcrpyrffHBHbre urBbr
mnur) B MaccnBr{brx betoun"rx nnoruHax
neqr{Tb 6eaonacune AeQoprrlaqHn o6tenaa

(renneparypHbre

AoJrx<Hbr o6ec-
6erouuux Macc

npx H3MeHeHHH TeMneparypbr H o6"naAarl BMecre c reM
4ocrarouuoft BoAouenpoHuuaeMocTbro.

llpuuepuan cxeMa pa3MerrleHHr noflepecHbrx rrrBoB ',o
AnHHe nJrorHHLr AaHa Ha enr. lg_10. paqnona.noso Ha_
3l{aqarb nonepeqHble IriBbI B l*ecrax pu,KOTO H3MeHeHHs
xon$uryparJrn nepeKphrBaer,roro n"rrorrlnofi y*un"", Talt
KaK TaM CKOpee Bcefo Mo)KHO OXHAaTb nosBJreHHfl Tpe_
I I IHH BCJIE.4CTBI{C B03IVIO)I(HOTO B03HHKHOBCHHq MCCTHbIE
ualpaxeunr? npil ycaAxe 6erona.

.B_ nepxueli qacra uroTuHbr rroJie3Ho rrrBbr ycrpal{Barb
ga 6o"nee 6nusxux paccrofiHnnx, TaK KaKTaM TeMneparyp_
HbIe BJII'IflHHS cKa3bIBaIoTcq ut{bHee, qeM B utaxgetl^ ou6iu
NJIOTI{HbI.

oc'oeHrre mBbI Ha3HaqaroTcfi B 3aBHc'\{ocrIr or aMrrJrH-
TyArr xone6aafiq r_erlneparypbr H feoJroraqecroli crpyK-
Typhr roc'oBaHHff, o6uqso ua pacctofrHarr l'-2a n oA'rr
or Apyrorg^ (Onr. lg-10), u 

" 
nepxuefi qacr' *or"nur_qepea 8-10 u.

B Kalr(AoM floneperrHoM mBe )Ke,,]rsTeJrbHo ycrporlcrno
Iuaxrbr-Ailfl vcranoBKH nporr.rno$r.rJrbrpaquo,i"rr* npH-
cnoco6.neuuit -'u rrraxrbl - Anfl KoHTpons 3a pa60roft
IuBa (Qur. l9- l  l  ) .  BepruranbHhre 

'  
nporHnoQarrbrparln_

oHHLre ruaxrbr o6uqgo pacil_oJlararoTc, Ha paccroflHua

?:n 
il or 

"unop"ofi 
.puri".-Xonlpono"u" trraxra ycrpar{_

Baercff Ha paccroflHtpr 2:= B fl. or HHX.

- ^aK nporHnoQu.nbTparluoHHoe ycrpoficrno B rrrBe tvrox_
Ho npEMeHqrb, HattpnMep, usoruyrrifi nponna4nofi Jrr.rcr
H3 HCP)I(ABCIOUICTO METAJIJIA, 

-YCTAHABJI' 'SACMrrft  B BCPTII-
xalruofi rtraxre, sanorHsert{of rrJracrlrqecK'M BOAOHenpo-
HHIIaeMhrM rvrsTepH?,,-roM (acsa.nrrolr, 6uryurorrr).

Ha Snr. tg-il, 19_i2 
-,u- 

rg_rg ;p;;;A;;", KoHcr_py_K_uHH BOAOHenpoHHrIaeMbrx rrrBoB.
Ha 0ur. l9-l l  ,qaua o6uaq cxeMa ruBa.
Ha pnc. lg-12 npHBeAeHLr purn"u"rre runbr npur\ieHfl-

:,T:j- .:-_lggorexHrlqecKux coopyx{eHHsx 6xryuudx rrrno-
HOK. .Y CTAHABJIHBAEMbIE NO ECCI1 AJII{HE ' 'NOHKI' META,IIJIH-

@ue. I9-10. Ilpu.ttepHan cxe-il,ta pasile_
r4eHufl nonepeqHux utro6 no dtturue

nrlOmuHb[

@ue. 19-II. CxeNa wea I epalumatluoH-
HOU UOmuHe

.I = 6:20u

,{p e no*t a o t6 c r 8o x un ct

np o nu fo p un o npo q ao HHa.s w ox na,
lllac mut ra ue rtepNa 6eru _

t4ee0 Memonna
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rosofaa

MenoL/TaqecKUu /tucn

ilQHOM

@uz. 19-12. Tunot KoHcmpyqurt waoa c 1umyu.uotuu
wnoHtta.Mu

qecKue tpy6xn (nHylpeuHnnr AHaMerpoM o6H.rHo oKoJro
50 nn) [puMeHqrorcfl Arrr nporpeBa 6uryua.

flpuneAeuHbre Ha Qur. 19-12 rr.rnbr 6nryrrlunx uilorroK
rloKasaJrr{ B gKcnJryararruu Aocraroqno xopotuyrc pa6ory.

Ha Sur. 19-13 npr.rBeAerrbr rarrbr ruBoB c r{eraflrnrre-
CKLIMIi ynJTOTHeHHflMH B BHAe nOJTOC I,I3 MeTaJrJra, XOpOIuO
colporuBJrflroulerocff Koppo3I4I{ (rr,reAu, Hepxanercuefi
craJrr.r, .rraryHlr, aJrroML{HHff u r. n.). O6nrquo tu}IpHHa no-
Jlocbr yflJrorHeuufl paBua 300-350 ,u,u (no He Merrbrue
200-250 nn), ronuluna--0,8-2 lrtil.

llpune4euuue Ha Sur. 19-13 rr.rnbr ynnotueuurl npo-
crbl B I{3roroBJreHLrH Lt o6.naAarcr AocraroqHo Xo;potuHMH
nporunoQuJrbrparlnouHbrMl{ cnoficrnau[, Ho rr.[oxo noAAa-
Iorcs peMoHTy I{ BoccraHoBJreHnro r.r, KpoMe roro, tpe6yror
4eQuquuroro Hepx(aBeroulero MeraJrJra.

I(onrpo.nrubre uraxrbr ycrpar{Barorcfl KBaAparHoro ceqe-
HHfl, pasMepaMr{ 0,7X0,7 +- l\l ,u2 rr.l secxo.nlxo 6onee, vtnrlr
Kpyrnoro ceqeuus AHaMerpoM Ao I au Tax KaK ruBbr sB-
Jrtlorcff c.na6una MecroM nJrorI{HbI B oTHoltrenuu $unupa-
IIHH, Heo6xoAHMo caMoe rrqare.rrbHoe rrpou3BoAcrBo pa6or
no ycrpoficrBy rnBoB r{ Hx yflJrorrreHlrn.

ls-10. oEJII, tuoBKA IOBEPXHOCTI| I IJTOTHHbT

. flonepxuocrl nJrornHbr AoJrxHa conporr.rBJrsrbcs:
I ) BpeAHoMy Qneuro-xr.rMurrecKoMy eogAeficrnnrc BoAbr
BepxHero H HH)KHero 6letpon; 2) BJrHffHHro BbrBerpHBa*vs.
(n oco6enuocrN npolrepsanran)..

Hanopnae rpaHn n 6erougrtx urorr.rHax AoJrx(Ha 6urr
MaI(ciHMaJrbHro Bq.qolre{Ip,onuqaetrot u B e,epxg,efi sacrl{
Mqpotsocroftrofi,,,tfiq rreno fl,pllMenffIofrrcfl ,c[,E4yrculfl,e Me-
porpusrHfl: I ) yclpoficrno crrofl ronulunofi 2 +- 3 ,t r{g
MaKcHMaJIbHo rrJrornoro 6etona, cocraB Koroporo 110A6l{-
paercff coorBercrByroquu o6pasorrr; 2) oKpacKa HaropHofi
rpaul{ 6nryrraou (vro ralor<e rpeAoxpaufler 6erou or Bo3-
Aeftcrnras arpeccrrBHux no4); 3) BaKyyMr{poBaHHe 6etoua

@uz. 19-13. Tunot rcoucmpyrcqud uBoB
c .Mem&nnwecrcu-ttdu ynnomHeHufirt u

cDuz. 19-14. Cxe.ua eoeaedenun fiemoHHo?o zudpo-
muc+uqecrco?o coopyuceHurl s gdt4umHbtx o6ottort-

Ka.x us moHrcu.)c crcetteso6emoHHbtx ene.MeHmog

/ - o6oroqra H3 nJrocKnx c6opHstx xe.neso6eroHHbrx rrJrHT,
6=8 c,v; 2 - pa6otafl apMarypa; 3 - pacnpel,eJrr{reJrbHas apMa-
typa; 4 - rpy6varue croftxu xecrKHx apr'lo@epu 6roxa; 5 -rs'
xr{ Kpenneunff nnHT; 6 - anxepu, Baaoxenuue n 6eron paHee
ea6eronupoBaHnoro 6aoxa; 7- cnexey.noxennufi 6erou; 8 - 6e-

TOH IHHIIIA

f l pu u e q a H n e. CtepxHr.r apMarypn n' apuo$epMbr ycnoB-
Ho noxa3aHbr roJIbKo B pa3pe3e. Kocue crepxHn H pacKocbr

$epmur He flora3anbr.

IVEMQ/ULUUECKUU

ITUCn

MCmannuqecftuu
[,=Q5-0,6uu

l-asa[on nlryfa 7nn nltoqefa

I ouno,t non

Zcton npo-
'Ctd0ne 

HH020
fl0pm0H a

K0MneHca-
p0p

gtiwrotr.Uponunawofi.
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4t,51*

<Duz. 19-15. Tunoeofi ate.t4eHm sauqumnoil
o6ottourcu e eude nttocrcort ctcetteso1emounoil

nnumw

a - nonepevuuft paspea:, 6 -. i r ,erarrb A; 1 _ AeDessH_
Hoe pee_r{Hoe o6pauneu[e [nHTbt; 2 _ rsos.4r.r;  J _'noue_
peqHafl Qepuouxa (npoloarnue Ha pa3peae He rroxa3a-

nat); 4 - rpanufi

no HanopHoft rpaHr{ uilLr noKpbrTr4e HaropHofi rpaHH
cnequaJrbHbrMH nJrr{TaMH (Unn 6.noxauu), H3roroBJreHHbr-
MTI I{HTYCTPHAJIFJHbIMH MCTOAAMI{ SAPAHCC HS OCO6O IJIOT-
Horo 6eroua; 4) scrroJrb3oBaHue B KarrecrBe sarrlzrHorl o6o-
JroqKn cnequanruoft >xeJeso6erouuofi ona"ny6xu no rHrry,
HanpHMep, BnepBbrg 

^ . ̂ np"*.eHeHHbrx Ha coopy)KeHHflx
Bo.nrocrpox (1939-1940-*.) rrr'r-o6orroqeK, *broprr" B
HacToffrrlee BpeMfi c yc_nexoM npHMeHflroTcfl Ha KpynHbrx
THAPOTEXHHqECKHX CTPOfiKAX.

Sror MeroA npeAycMarpr{Baer BoBBeAeHr{e 6erosntrx co-
o-p!)IterHl{fi B Sa,IrlH'rH'bIX b,6,Orno.ffiax M3 T1OHiKI4X )Ke.rr,e3o-
6'erc,uurrx gJr,eMerrTCIB (Serr. lg-I4), npu{n*,otsfierr_
HbIx B 3a'BOACKII'IX ryC.IloBl'rqx Ha 'BbrcoKoMflrponlH-blX qeMq{-
TAX.

Saeueuru o6oroqer s [poqecce rBepAeHHff 6erosa oc-
HoBHoro 6nora npoqHo c HHM cxBarbrBarorcs v B AaJrb_
nefiueu iloA Harpysxoft pa6oraror coBMecrgo c 6noxorrl,

loleMy npfi pacrrere coopyxeuuft o6orocxu BBoAffTcs B
paooqee cerreHHe KoHCTpyKrIHr{.

Tunonuu 3JreMeHToM sarq'rHoft o6o.noqxu flBJrffercfl nJro-
cKaff xe.[eso6eroHHaff npsMoyfoJrbEaff nJrr.ITa tonuluHofi
8--:l H pasMepaMn cropo" Syz,s , (0". Tg_iSl. pur_
Me_p_br n"uur-o6o.loqeK Moryr 6urr u.r 6o"rrture.

Hueonyn rpanb r.nyxui 6erosHnx n"rrorr{H B 6o.nruun-

BoA, cJleryer BbrtrorHcrb HB BoAoHenpoHurlaeMoro 6eroua,
He noABepxeHHoro xopposHr{, Hilr4 npHMeHfTb ApyfHe
Mepbr.

te- l  l .  KoHcTpyKrII{f l  H pA3MEpbr rpEEhtf l
NJIOTH HbI

III,npnna rpe6Hs Ha3Haqaercfl c yqeroM yc.nonrzfi aKc-
nJryararrr{H nJrornHbr ti npoH3BoAcrBa pa6or; o6srqso
rrpuHr.IMaeTcq Bo BHHMaHHe UeO6XOAUTvTOCTb npoe3Aa qepe3
nirorr{Hy. MuH}rna.rsHaq rrrupuHa rpe6un-l ,5-2 rt. IIp"
MaJrbrx BbrcoTax nJIoTHHbr, npH oTCyTCTBHLT AOpOTH Ha
rpe6ne np[xoAnTcs rrpuHr.rMarb Bo BHHMauHe raK)r(e rpe-
6osaHue Aocraroquofi flporrHocru rpe6un ilporuB yAapoB
IJIaBaIOUIHX TeJI I{ AaBJIeHUq flr,Aa.

flpennueuue rpe6nq n"rrorunbr uaA urakcr.rMaJrbHbrM ropu-
3OHTOM BOAbr B BOAOXpaHfiJIHTTIe Ha3HaqaeTcf B cooTBeT-
crBHH c eHcoroft BoJIHII.

A.ns yBeJrHqeHHfl npeBbrrrrerrHfl r,pe6nn Mox(Ho ycrpau-
Barb crrJlotrrHbre napanerbr Hg IUraAKr-r ua rpe6ue nJroruHbr,
nrrcoroft oKoJro I n.

19-12. OErr lHE TPEEOBAHVIf l  K EETOHy
H PA3MEII IEHHE EETOHA PA3JIHIIHbIX MAPOK

NO IPOOHJIIO

Cocras 6eroua rJryxux nJrorr.rn npoeKTr.rpyercr B 3aBH-
cr{MocTH oT HafiHrIHq B KaXAOM AaHHOM KOHKpeTHOM
cJyqae coproB sanornHreflefi w. rpe6oeanuft, npeA:bsBJrfl-

eMbrx x 6erouy co cropoHbr rrlpoeKTzpyeMoro coopyxeHuff.
llpu srou npoerffHpyervrufi cocraB 6erosa AorlKeH o6ecne-
qHBaTb MaKCHMa-lbHyro TTJIOTHOCTb KJTaAKH rIpH IIaI{MeHb-
meM coAepxaHHH qeMeHTa, qTo AocTt4IaeTCff BBeAeHI{eM B
cocraB .6eroua gano.nsure"neft pasuoo6paoHbrx Qpaxuufi
(or Monororo necKa ,uo MeJrKoro KaMHff pagMepaMr.r Ao
l5-20 ct4 BKlrroqllre.nluo) .

B coonnercrnl4n c CH u fI cae4yer rrrpr4rM€HflTb 6erou
MapoK 75, 100 n 150. flpuueneuue MapoK HHx{e 100 aonx-
Ho cneqHaJrbHo o6ocsoausatbcs rr,poeKToM.

PacnpeAeneuue 6eroua pasrr.rrrubrx MapoK no nonepeq-
HoMy npoQunrc nJrorr{Hbr rrpougBoAr{Tcfl c yqeroM yc.iro-
aufi pa6orur nJrorr.rHbr, a r{Merruo:

l) co cropoHbr nanopuoft rpaHr{ cJreAyer npr.rMeHrrb
BoAoHeilponuuaennft 6erou, roropufi B npeAeJrax cpa6or-
Kr4 BoAoxpaHr.rJrnqa Aonxeu 6rrrr raK)Ke fi uopoaocroft-
KHM;

?) * crrorporrhr Hmsoeori rpa,Hr{ - Mopc3ocnrofi,nu,fi 6eros;
3) B coorBercrBr.r[ c pac[peAeJreHueM uanpaxenufi B

BepxHHx qacrrx upoQu.rra rurorl{Hbr Mox(er 6urn npr.rMe-
HeH Seron 6o.nee H'I{3KHX MalpoK, B HH)KHHx qacrffx nJro-
THHbr - 6gron 6o.nee BbrcoKnx MapoK.

O npurvrenfleMbrx rrpx Bo3BeAeHI{I,r 6erounux flJrorfiH Ma-
Tepr{aJrax rtoApo6no H&rro>r(eHo B rJr. 6 cnpanouHr,rKa.

I9- I3.  PA3EHBKA HA EJIOKH

KJIAAKH TEJIA NJIOTHHbI

a
l:t:r
i

Eeronnyrc rurzAr{y,
6.noxaun, Ha r(mopbre
(Sur .  l9-16) .

KaK IIpaBHJrO, BeAyt OTAeJrbHbrMLr
paa6unam r<.na4rcy ncefi rJroruHbr

Ha crpoureJrbcrBe r(pyrrrbrx ru4poysnon s CCCp Bbrco-
ra 6noros o6nquo fipaHuMaercfi panuoft B-4 Jtt. B no-
creAgee BpeMrr Bbrcora 6roxos AoxoAHT Ao 8 u u 6onee.

Bc-reAcrs[e 6qnee u[sroft co[poTnBnffeMocrl{ Marepna-
TA B NJIOCKOST'X CTIPOITTENbIIbIX IITBOB, qEM B OCTANbHOfi

35*
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@uz. I9-16. Cxeua pas-
6uarcu ua fttorcu rcnadrcu
me/ta sodocJLuaHort. nrto-

muHbt ua crcattufuont
?p)tHme

Macce KJra.u,KL{, n o6nerqeuuori

Sulnrpaquu BoAbr, no trrBar\{
BcJreAcrBHe 6o.nrrfieijr nopH-
crocrn 6erosa y tuBoB (no-

ny.rarcuefics no ycJIoBHflr{
npor.r3BoJtcrBa pa6or) crpoH-
TeJrbHbre rrrBbr MexrAy or/leJrb-
HbrMH 6"noxauu flBJrslorcq
cna6uvt MecToM B KJra,4Ke
NJIOTHHbI.

floAroronxa 6erounux no-
BepxHocrefi crpourenrHux 6"rro-
KOB OrrpeAeJrfleT KaqecTBo

(uonornruocrt) 6erounofi
KJranKr,r B qeJroM. Ilosrouy ruto-
HoJIHTHocrr 6erouuofi KJrar-
Kr{ .[oJr)KIIa o6ecneql,tearbctl
npoqHbrM conps)KeHr{eM pa-

Hee ynolKei{Horo 6erosa c BHoBb yruraAbrBaeMblM no nJIo-

cKocrr.r crpouTenbHoro IIIBa, ,.Itfl qero AoJI)KHa 6urn

i lpoH3BeAeHa cneqr.raJrbHax o6pa6orxa noBepxHocrl.{  6e

Tor{a fiepeA yr,ra4xofi BbI[reJIexauIHx rrlr cMex(HbIX
6floxos.

C oc.na6.neHlleM IUIaAKI,I TeJIa IIJToTHHII no ItrBaM o6uq-

Ho 6oprcrcn cJIeAyIoutHMH MeponpnsrusMx:
I ) ycrpoftcrnou crpouTenbHoro IrIBa He ilJIocKlIM, a co

urrpa6arrln;
2) o6qaaremHofi oqucrxoli noBepxHocru ylKe yJloxeH-

Horo 6roxa oT rpn3x t4 ocrarKoB ue4o6poxaqecrBeHHoro

6erosa MeraJrJrHqecKr{MpI ruerKaMIt, npo,uysxofi Bo3AyxoM,

ctpyefi BoAhI HJIH necKa noA AaBJIeHHeM nepe4 yKJIaAKoH

6eroua cJieAylourero 6noxa;
3) yx.na4xofi Ha noAroroBJIeHHyIo raKHM o6paaoru no-

BepxHocrb croq [eVeHTHoro pacrBopa ro.nulnsofi

l-1,5 cu.

l9-8.  BOAOCJIHBHbTE EETOHHbTE TPABHTAIIHOHHbIE nJIOTHHbI

HA CKAJIbHbIX VI HECKAJIbHbIX OCHOBAHHflX

I9_I4.  PACIIET NPOIIHOCTH TEJIA
IPABHTATIHOHHOI{  BOAOCJTHBHOpt  EETOHHOA

NJIOTHHbI HA CKAJIbHOM TPYHTE

flpu oqepraHnr npoQu.tn rrJroruHbr, 3naquTerbHo orJra-
qarc[teMcs or ocr{oBHoro TpeyroJrbHoro (uro uoxer HMerb
MCCTO ANfr, BOAOCJIHBHbIX IUIOTI,IH IIPH 6ONIruOfi TOJIIIII]HC

lepeJrl.I'Baloulenocfi c.nor nonu), BeprnIG":IbHbI'e HopMaJIb-

Hbre Hanpfl)KeHl{fl o.y MoryT 6ntrr onpeAeneHbl O6uqnuvt

cnoco6ou (crrr. n. l9-3) B npeAnoJIolKeHHH .nunefinoro

pacnpe,reJlenlth Hanpaxeunfi  no ceqeHulo.'  
Ha Sur. 19-17 

-aaa 
rpaQuuecrufi  Mero.u pacqera 6e-

rosuofi eoAocnnsHoft nJIorHIrbI Ha cKaJIbIroM rpyHTe.

Ecnu xoa$$uuuellTbl orKocoB nJIorI'IHbI n H rn cql'ITarb

nepeMeIrHbIMH IIo KoHTypy (nanpIEveP, ot [IBa K IxBy Ha

8 7

0 J0 r00n CU/t
@

0 t ? 3 L 5 , + t  1 n u n

0 | 2 3 t, rzfcn' HOnpFHeHUU

Is-'

@uz. l9-17. Cxeua rc zpa$uaecKo.L{,y arcmody cmamuttecKo?o pacqema
demowtort aodocnuauort nttomunw Ha cKflltbuoJr[ ?pyflme

.l - ssneunBarcuee .u,aBnenr{e. 
"olu 

ef; 2 - nanpaxeuun npn noJrHoM Bo.l,oxpani.rnHue;
3 - nanpaxcerrnff npn nycroM Bo.u,oxpanl{Jlnule

\
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rpaHqx BoAocnr{BHo[ nJroTHHbr, rIpH SaMeHe TQHBOJTHHefi-
Horo npo{lyn-r nJroTHHbr 6.nnexvu K HeMy louaunu), ro

Sopuy.rrnr (19-17)- (lg-22) Arrs MaBHbrx uanprxeHufi
6yayr coBeprneHHo o6quun u npHnoxHMbrMH K npo$u-
nqr,r rro6ofi  Qopuu. /

O n p e A e . n r . r "  
" ;  

^ o ;  H H M e f l . l e u a v e u n n  f l n m W e
nepeMeHHbrMr.r no r(oHTypy, cJreAyeT onpeAeJrHTb laJree no
npr.rBeAenHbrM Bbrrrre Qoprrly.nau (19-10), (19-l l) ,
(19-12) , '  (19-13) ,  (19_17) ,  

, (19_ i8)_ 0 .9_22)  . ,coo i_
BeTcrByfoqHe gHaqeHHg o: ,  ,6* ,  a ' ,  , " ,  o i ,  or ,  o ' ,  n  o l l

KaK Synr<qnu ot 
d 

^ o;, HMefl B BHAy, qro 
Soplny,rtr

/ tJrf l  r{paeBbrx HanpqxeHufi,  .4aHHbre B Qynrqurxoy^ ol ,
crpytffypu_o -_He3aBrrcr.rMbr or oqepraHns r(onrypa npoQu.na
nrorr.rHn [18].

Hhrx Ha raKnx rpyHTax, a raK)Ke o6ecnequnaer nyquyn
ycrofivunocrr coopy)KeHHr (soAocrunHofi cexund) im
C.II,BHT.

2. Onpene;reHue rranpfl)r{eHnfi B rpyHTe
ocHoBaHlils AJrfl cryqaq x(ecTKofo coopyxreHHc

c>KaTIiq:

Pacqer npoqnocru Tena BoAoc.nnngofi nJrorHHbI AoJrx(eH
6um npougBe,[eH KaK AJrfl cnyqaff aKcrrJryaraut{fi, TaK H
Ars cJryqas nocrpofixn coopyx(enuq.

l9- r5.  OnPEAEJTEHHE HAnPf lXEHLTf l
B TPyHTE OCHOBAHHI nOA'nJIOTHHOA

l. O6qne coo6pax(eHnq

a)

B so,(ocruBnbrx nJrorr.rHax Ha HecKaJrbubrx rpyuTax KoH-
crpyr(TnBr{bre ruBbr B BoAocJrnsHofi qacrn pauuosanbHo Ae-
Jlarb no cepeAr{He 6Hxos (Qur. 19-18) , rar KaK raKoe
ycrpoftcreo o6ecnequsaer 83aprMHyro Her.r3MeHrreMocrb
onoP AJrff 3aTBOpOB, HeCMOTpff Ha BO3MO)KHyIO 3HarrH-
reJrbuyro a6conrorHyro ocaAKy coopyxeHufi, pacno.rroxeu-i

2P }Mo
6 1 1  : -  +' F W

ceKrIHr{ (6rrxa) B HanpaBJreHlrH, HopMaJrb-
HOM K TCqCHI,IIo;

x Mo - MOMeHT BCeX CHJI, AeficrayroulHx Ha ceKulrrc
(6ux), orHocureJrbno roqKu O-qenrpa rr-
xecrn rroAorrrBbr BoAocJrHBa wrw 6uxa (ce-
peAHHbr ero [rnpnuu 6) B Ti4;

V - vovteHT . coflpoTr.rBJreuufl rroAoruBbl ceKIIItH
(6uxa) ,  panuuf i :

(re-34)

, d

l 2

6y, ur:"

@uz. l9-IB. cxeau _K onpedetenun Hanpfrcrceuuil, a HecttanbHo.+t
ocHogaHuu nod 6emonnort aodocttueuort nlomuruort
, l  -  clyvair nopuallHoft gKcnnyaraquu; 2 - cnyqal-{ nocrpofixn
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cltuz. 19-19. PasprcHafl rcoHcmpyKqun
6emoruttod ttrtomuHbt

Lbz
w:7  ' t t

3uax B Qopruy.ne (19-34) 6eperca B 3aBHcHMocrH or
noJrolKeHur panno4eficreyrcqeft orHocuTeJrbHo roqKn O
(n.nnc 4.nx rofi ToqKr.r, B cropoHy xoropofi oTr{.rroHsercfi
pasHoAeftcreyloulaa) .

B cnyqae pacqera BoAocJrHBa paspesuofi KoucrpyKrlr{u,
orAeJreHHoro ocaAoqHbrMu UBaMH oT npoMexyrouunx 6rr_
KoB tr 6eperonux ycroeB (Qur. lg- lg), raKHM MeroAoM
paccqfiTbrBaercfl I noe. ,4 coopyxerras. flosrorr,ry ar,ecs l:
- I 14; F:b n2.

h2
W :  

6  
r " .  ( 1 9 - 3 6 )

llpra pacuere AoJrxnu 6srrr BbrnoJrHeHbr cJre.4vrou,oe vc-
JIOBI,Ig:

I) ycJroBue npoqHocru rpyHra

on*u* :T  *  #=< [o ] ;
3Aecb [o] - AonycKaeMoe Hanpr]r(euue Ars rpyHra ocHo-

BAHU' ;

2) ycJroBue orcyrcrBr{s pacrsruBarourux uanpnxenafi

XP 2M"
o r o , , n :  

F -  i ' > 0 -

flocneAsee ycJroBne AJrff nJrorr4rr Ha HecKaJrbHbrx rpyH-
Tax o6rr.rso BaMeHsercq ycJoBHeM HenpeBbrueHlrfl rrpe-
AeJrbHbrx roaQS,Hrlr.rerrroB rrepaBHoMepHocru pacrpeAeJre-
Hr,rrr Harpsxenufi B rpyHTe lro noAoruBe coopyxeHufl:

Ha ocHoBaHHH npaKTHKH npoeKTHpoBaHHr Mofyr 6urn
peKoMeHAoBaHbr fipr{MepHbre npeAerrbHbre 3Haqe:aus, Ans Kl
B saBHCr.rMOCTr{ OT pOAa rpyHTa ocHoBaHHfi, npr.rBeAeHHbre
s ra6n. l9-5.

(1e-35)

( l  e-37)

(1e-38)

( re-3e)

rrpuuepHsre npeAer 
"#:"::,:""f;uxoe{SuqueHroB HepaBHoMepHocrn

pacnpe4eJreHnfl Hanprxenufi

Xapaxrep rpyHra ocHoBaHHc

l lec,raHnre rpyHTbr
f.nuua n.trornis .
fruua cta6as (nlacrun-

uaa)

Ilp.oaepxa xanprxeuHr? B rpyHTe ocHoBaHHfl noA nJro-
rnnofi AoJrxHa 6urr npousseAeHa KaK AAff Cnyqarr 3KC-
nJryaraunu, TaK H AJrr cryqarr nocrpofixu

B cJryqae He)r(ecrKofo coopyx(e'Hq Hanpfl)KeH'rr B

ruAporexHuqecKnx coopyxeuufi>>, 1948, H Ap.).

19-16 .  PACqET YCTORqHBOCTH
TPABHTAIHOHHbIX BoAocJrHBHbrx  nJroTHH

HA CKAJIbHOM U HECKAJIbHOM OCHOBAHIIW

l. Pacqernue c.ilyqaH

OcnosHtrr\,tr'r pAcrrerHbrMu cflyqarMu Afifl noBepKr.r
ycrofiuneocru nJrorunbr Ha cABI,rr rBJlrlorcfl:

a) cnyvafi HopM?JrbHofi 
.axcunyarar\Hw (Hnf B Bepx-

uerra 6leQe . r{ Mr.rHHua.nruufi BosMo}KHbrfi ropueoHT B Htr}K-
HeM 6rege) ;

6) c.nyvafi Aeficrnus oco6nx cu.n;
r) c.nyuaft npoxoAa noBoAKa (npu HH3Kogarropgbrx

n.norHuax).

2. VcrofiqnBocrb BoAocJrHBHofi 6eronnofi
NJIOTHHbI HA CKAJIbHOM OCHOBAHHI{

vcrofiqlrnocrr rarofi n"'roTuHbr floBepfiercq aHaJroruqHo
ycrofiua_nocru ruryxux 6erounux naorun (crrl. Bbrrre,
n .  19 -5 ) .

3. lloeepra ycrofiqnBocTu Ha cABHr
6eronnux rpaBnTaqr,IoHHbrx nJrorHH

HA HECKAJIbIIOM OCHOBAHHH

o6utue noJrox(eH[fl. B BaBHcHMocrH or HHTeHcr.rBHocrr{
neprnxaarnofi HarpygKr.r Ha rrJroruny cABHr Mox{er
nporsorlrrur nu6o no noAoruBe coopyxeur.rq (npz Monoft
I-IHTeHcHBHocru BepTuKaJrbrrblx uarpyacx), .nu6o c BaxBa-
ToM rpyura ocHoBaHHff (npu 6onttut,tx BepTHKaJrbHbrx Ha-
rpyexax).

Kpurnvecxyro Berr.rrruHy yAe[tuofi nepruxanrnofi Ha-
rpy3l(H ot<prltP Molr(Ho npn6nrxeurro onpeAeJrsrb no Sop-
MyJre:

o*p A't ,  b tg g + 2c ( l  f  tg V), (19-40)

1- fqtg$raqu^egr, ugrrreusrcurufics B npeAeJrax or
1,75 Ao 2,5-3,5 (no reoperrrrecKuM u onbrr-
HbrM ,uauuuu);

i. - o6rerrlnnrfi Bec B3BemeHHoro B BoAe rpyuTa B
rf ,tF;

b - lltupuua coopyxeHna noHusy B jt (n uanpaa-
JIeHHI{ TerIeHHff);

? - yroJr BHyTpeHHero TpeHi{q rpyHTa ocHoBaHlrq,
B3BeUeHHOTO B BOAe;

c - yAe.[bHoe cuenJreHHe rpyHTa ocHoBaHHrr B
rf ;P.

rAe

IIpN Ha[psxeHHrx troA coopyxeur.reM o ( orp ycrofi-
III{BOCTb ero sreAyer IIpoBepflTb B IIpeArroJroxeHr{H B03-
MO>KHOCTH CABUTA NO NNOCKOCTI{ IOAOIIIBbI.
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f lpu o ) oxp ycrofiuueocru coopyxeHxn HaAo npoBe-
pnTL nO MeTOAaM, ytIHTbtBarOuIHM BO3MOXHOCTb 3axBaTa
rpyHra ocHoBaHr.rf l  (npu c{Brne coopyxennn), TaK KaK
9TOT CnyUaft cABHra coopy)KeHr.rfl npH o ) %p OKasbr-
Baercfl 6o"uee onacnbrM, qeM cABHr no noAoiuee.

llonepxa ycrofiunnoctn nnornH Ha cJLBHT no rrJtocKo-
crn noAoruBbr. O6ecneqeHue 6esonacHocrH rtJrorHHbr Ha
cABHr rpe6yer BbrrroJrueHus ycJroBns:

f t p
K c :  

*  
) ( . o o n ,

rAe XP - cyMMa Bcex BepruKaJrbHbrx cr{Jr, Aeficrnvrcutux
HA NJIOTHHV:

: Q - cyMMa scei ropu3oHTaJrbHbrx cHrr, 4eficreyrc-
tuux Ha [JrorHHy. B saBr{cuMocrr.I oT npuunrofi
r{oHcrpyKrruu coopyx(eHr4fi Zp v Ie 

^6epyrca

Hrrr4 Ha I noe- il fio AJTHHe coopJrlKeHnn'(npvt
paspesnoft. xollcrpyrqur.r) vJrH Ha Bce coopy-
x{eHue (noAoc.nunuaa ceKqnq nepaapesri6fi
r{oHcrpyKrIHH finH rrpoMe)Kyroquufi 6ux);

/ - tgg - xoeQ$rarlneHr 
"p.""" 

KrraAKrr reJra nJrornHbr
no fpyury ocHoBanuff; Beruqr,rna xoaQQuq?reu_
Ta rpeHuff cKoJrbxenlrfl I AoJr)KHa onpeAeJrflTb_
cr Ha ocHoBaHHH O[brTOB; B [peABapHTeJrbHbrx
pacqerax oua Mox(er 6urt flpr{Hrra B coor_
BeTCTBHH c AaHHbrMu ra6n. 19_6.

Ta6nu4a 19-6
OpneurupoBoqnbre BeJruqr{Hbr xoaeSnqnenToB
TpeHHfl KJIaAKr,r TeJIa nJIOTtrHbr no rpyHTy

OCHOBAHEq

Xapaxrep rpyHra ocHoBaHHfi
KoaOSuuueHr rpe-

nur. J

Kc_ F + F '  x P l + X P ' f
(  l9-4:  )xQ

3Aecs F - cu.ra TpeHHq, KoTopafl Mox(er BoBHHKHyTb
no[ coopyxeHr{eM B CJryqae cABLrra ero
BHH3 NO TCI{CHHIO:

Ft - aHaJroruqHaff c,i^lra TpeHHr nor.i1 EoAo6oeu,
KOTOpaq Mox(eT BO3Hr.rKHyTb Bc"[eAcTBHe Ha_
Jrr{qnfl cHJr 2P, npu cABHre ero;

\P'- cyMMa Beprr.rr(aJrbHbrx cHJl, 4eficreyrculux Ha
soAo6ofi.

f lonyc, uutre ,x,oe$QnuneHrhr ycrofiuunocru Ha crBr{f -

cu. r.n. 7.

rlerHafi urocKocrb c.f,Br.rra npH noBepKe ycroftuunocru Ha
cABHr no noAoruBe coopyx{eHnfl Mo)Ker 6trrl npoBeAeHa:
l) B repBoM cryqae-or noAorxBbr BepxoBofo ,y6u K

HHe B cBq3HoM rpyHTe ocHoBaHHq, Aeftcreynuee B pac-
qerHoft n"'iocKocrr.r c,{BHra, npoBeAeHHoft cbr.nacso HBJro-
x{eHHoMy Bbrure.

PacqerHlrr'll.r Qopuynarr,tu B sroM cJyqae 6yayr (npn
pacqere Ha t noe. t t) :

, .l I npx HaJruqvu AByx ay6nen oAuHaxoeofi rr1,fiHru
(Qnr. 19-20,a)

rreHHfi soAo6on c4nnry) xoeQ0nuuenr ycrofiquBocrn cJre_
Ayer Bbrr{HcJrflTb rro $oprrlyne:

rAe Io - xosqsrnqr'enr ilporopquoHaJrb'ocr' (npu6.nueu-
rerrbHo panuufi roeQQnquenry auyipennero
rpeHHfi rpyura);

b' - p.accrorHl_Te Mex{Ay sy6nnun [o npruoft Jtr4HuH
(nuwun A-B\;

c - yAsqbHoe cqenJreHl{e B rpyHTe ocHoBaHHfl:

^^2), npw Harruqrau oAHofo BepxoBoro sy6a (enr. lg_
20,6) HJII' AByx sy6ren, no.u,orusrr r(oropbrx pacnoJrolr(eHbr
Ha pasHbrx orMerKax (Qur. l9-20,e)

xQ

( rs -4 r )

f ale q uo- rpaBe Jr ltcrbr e
fpyHrbr

I lecqaulre rpyHTbr . .
LyIIecH
Cyrauuxn
f r n s s r .  .

( l e-.43 )

@uz. 19-20.

-{
\

Cxeuw rc noseptte ycmofrqulocmu nnomuHbt Ha HecKanbHo.ilt ocHolaHuu npu cdauee
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l

nggepKe ycmortLusocmu nrtomuHbt Ha cdilu?
M. M. I-puutuua

rAe ).Mconp- CyMMa MO:M€HTOB, OTHOCHTeJTbHO UeHTpa
BpauleHHrr o, BCeX COnpOTHBJrfircrur4xcq
cABnfy cHn (rpeHua r{ cuefl.rreHHrr), a
r{MeHHo: cl,{n TpeHr.rs I xpcos p_or cynr_
Mbr BepTr{Ka/rbnhrx Xp cn"rr, IXQ sin a -

oT cyMMbr fopu3oHTaJrbHbrx :e cun; cH-
Jrbr TpeHlrfl oT- BeCa cerMeHTa rpyHTa G,

paBHofi Fs:Gf; cfiJrbr cqenneHn.rr c, Aeit-
crByloluefo no noBepxHocrH c.tIBHra;

Iff.o"r. - CyMMa MOMeHTOB BCex cABHIaIOtUilX ct{JI
OTHOCHTEJIbHO rOfi x(E TOI{KH, A HMCHHO:
cocraBJrflroulux XP sin ii u IQ cos a rr
rHApoAHHarur.rqecKofo JIaBJTeHHfl D-ua
sHAeaeHHhrrl oTceK rpyHTa.

floAcrasfiss B Qoprvryny (lg-40) sHarreHufl nepequc-
.rreHHbrx Bbrme cHJr_, noJryqaeM cJreAyrouee BbrpaxeHHe Ko-
gSQHIIHeHTa ycroficuBocru Ha c.qei{r (r ronuax H Mer-
p a x ) :

@ue. 19-21. OcnoananpacqemHa.fr cxeila, K
no uemody npofi.

o X P c o s  9 + f o X Q s i n p  i  b ' , c( c :
, (t9-44)

XQcos  p  -  IPs in  p

(l e-46)

x Q
E P

n , _  z ! p _ x e q
l J :  

x p  
- P - ! (1e-45)
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@ue. I9-22. Cxeaa rc onpedeneHua uauueaurcod_
ue.dtuezo nortouceHufl. t4eHmpa |pauleHufl

K":  
2  MconP 

--  
x M r , . ,

_ 2 a D d
XQ cos a*7IP sin a*2;  s in a

"  
I " b z  l o o n  \

t 
4 

-rtn, 
o \ t s o 

- srn a co s a 
/

rQ cos " + + 
xpsin 

"*rP* sin a

a b c
.  + f X Q s i n a

s ln  d

+

+

+ (le-47)
xQ cos "+ + 

)p sin a +2 
D| 

, in,-
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@uz. 19-23. Cxena rc ),'temy zudpoduua.MuqecKo?o
daattettun s ?p)-Hme ocH'o\a%ufl,

,4.*,n. llpoAelas sro Ans xaxAofi BeprriKaJrr{, noJry-
qaeM psA sHaqa""f i  K._,n Ans pa3Hbrx sHaqeuufi  6, no_
gno.nquuufi nocrpourb rpaeur K"_,o:fe) Nrfi, su6o_

pa 3HaqeHr.rr K"

fu,rporuHu""u#iiiT'Xu"r"n". D gu.nrrpauuousofi Bo-
Abr Ha BbrAeJreHHufi cerueHT rpyHTa Moxer 6urn onpeAe_
JreHo, KaK reoMeTpHrtecKaff cyMMa InApoAHHaMEqecKLIX
lan,leHufi ' BblqucJleHHbIX \J|fl, or.rIe,rIbHbIX IgIeroK rHApo-
AtHavuqecxofi cerKu (Qar. lg_23), r. e.

D -  Xt  ( I I t .  abcd) I ,

rAe 1_ - o6teuHnfi Bec Bo4br, paruufi | r/a$.
/ - rpalneflT Arq ,qarinofi 

'r<.nerxu.

c rlenblo yMeHbmeHHs Bbrrr'cJrr.rren6nofi pa6oru onpe-
A€JIeHHe 3HaqeHI{g K"_i,r.*i., no I{3JIOXeHHOMy cnoco6y

MO)KHO AEJIATb CHAqAJIA 6CS YUCTA EJIHfrHLIfr.  THAPO.IHHAMH.
rlecKofo AaBneHHfi D.,, Onpe,qe"ngn noJloxeHr.re ueHTpa
BPaUI€HT't'q, Aaloureno (._in.,oio Mox(Ho gareM AonorHH_
TeJrbHo yqecrb BJTRflHHe rHApoAHHaMHqecKoro AaBJreHHfl H
onpe.re.[nrb oKouqaTeJrbuoe sHaqenne /(c *.

..,,8 crryqae, ecrr' pasHo.qeficrByFouan,.i'i?ilX1"""r* c'rr
4r1 npoxoAl'IT B cepeAlrHe noAorrrBbr nJroTHHbI r.rJrLI B HH-gosoft noJroBHHe noAorlrBbr, onacHbre KpHBbte cKoJrbxeHug
Harr,Harorcfl He oT BepxoBoro 

.pe6pa noAoruebr n./ror'Hbl,
a oT TorrKH ,4, pacno"rroxegsofi rAe_To s cpeAueri ,t;;
ee (Qur. 19-24), npuqeM rarcofi pacvernufi c.nvqafi Mo_
xer oKa3arbcq uau6o.nee onacHbrM. Tgt+uaa cu.rry-Xp npn-
Hfitr'Iaer,cq Harpy3Ka Ha ocHoBaHHe rp' e npe4-eg2; 11p,1.1-
eofi cKoJrbxeHxr (coornercrBeHuo sfirope Ha[Ds]KeHLrft B
rpyure ocuonaHur), 

L _e. X p,< :p. pacqernas cyMMa
roprr3oHTaJrbHbrx cHJr X e npu gTor{ TaroKe vMeHbruaercff
Ha BenHr{r,{Hy cHJrbr rpeHHfl F-I ( Xp_Ip/) N 6eperer
panuofi :

I Q ' :  x Q -  F :  x e -  / ( X p _ I p , ) .  ( 1 9 _ 4 9 )

IIpu yvere. sarny6;renrer $yn4aMeHra nJrorr{Hbr B rpygT
ocHoBaHHfi (0sr. 19-28,a) pacqerHafi BeprHKadrbHafi

* Kpoue HgJIoxeH'oro I{ero.[a vqera r 'n,pornHaM'qecKoro .EaBJreHHflB rpvHre oci ioeaunl, 
_Tl.r^gercq 

npbl.noxeHae uHx.. H. C. Moprynona,)KypHan 
"l-uaporexHrqecxoe crpoure.nrcruo;.\ t"g," lgig: " '  " '

( 1e-48 )
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@uz. 19-24. Cxeua te nosepve
vcmortrtuaocmu nrtomuHbt no .h[emo-' 

dy npofi. M. M. I-puutuna

cI,IJra x P ymeubulaercff (,no npaauJlaM BbIrqETzH'Lr'fl. IIarP,?JI-

le"nruux cu.n) Ha BeJrurrr{Hy npn pacqere Ha I noz. a

P1:11F, (1e-50)

r.n€ Tr- o6T eusurl Bec B3BeIUeHHoro B noAe rpysta oc-

HOBAHHfl;

F - qacrr flpoQr{Jrfl rIJrorHHbI, 3afJIy6JIeIIHafl B ocHo-

BaHHe (earurprxoBaHo Ha $Hr. l9-25,a).

Vqer BJrI{sHHff noAo6ofiuux lr racsulux 3HeprHIo ycr-

poficrn B rrH)r<HeM 6seQe Moxer 6ntr npoLIBBeAeH nyreM

cJlox(eHnff (rar uapa.n"ne.nrRmx cu.n) Beca grl,Ix yctpoficrn
c yqeroM B3BerrrI{BaHI,rr rax no4ofi, P1, P",..., P (Qetr.

19-.25,6) c BecoM nnotnuu X P.
PanHoAeficrByroulaff cun

R :  XP *Pr  *  Pz *  *  Pn ( i9-51)

AorIx(Ha 6um BBeAeHa B pacrlerHylo Qopvryay (19-47)

.aJlfi onpeAeJreHr4s xoeQQuqr.renta yctofiuunocru Ha cABLr.
2 )  P a c q e r  r o  M e r o A y  A - p a  r e x H .  H a y K

n. n. JI a y n M a H a. flo npeArloxeHulo lI. n. Jlayn-

2g

<lJ', 
-fr

a)

@u2.19-25. V,tem snufl.Hufl sa-
ztty ftteaurr nJtomuHbt u LrtufrHufr.
aodo6ofrnu.,c u ?acfr.t4ux aHep?un

!cmpoucmg

e.r9-26

lOur. 19-26. Pac,temuan cxe-iltd K uemody d-po mexH.
I uavrc If. fl. Jlavnnana

NraHa [5], rp14
Tr-rHbr cJrelyeT
BCcrH: 1)  ;B

Bcex cHJr R

pacoMorpeHllfi ]rcroefifi paBgoBecfiq nJro-
onpeAeJrflrb rpu xoeQQnq,ueura ycrofiul.i_

HanpaBJreHHH Aeficrsl,rs panHoqeficrnyroulefi
(xcaQQuuneHr Kp); 2) no rqpr.r3oHrarrbHoMy

( l  e-52)

(1e-53)

( le-54)

HanpaBrrenr{ro (xoeQQuuraenr K.) fi 3) no Beprr{KaJrbHoMy
HarrpaBrreHgro (xoe0$uqueur ( u).

Kax noxa3brBaror npaKTHrrecKHe pacqerbr, ae,u,yueft no-
repxofi ffBJrrreTcfl onpe4eJreuue BeJrl{qr4Hbr roeQsnqzeara
y,crofivunocru B Ha[patsJ'reHuilj Aeficreuq ropusbnraJrbHbrx
CIIJI.

@opuofi noBepxHocru cKoJrbx(eHl.rff B groM MeroAe npu-
Hflrbr (ra,r n B Mer,o4e npo$. H. M. fepceeanona) aee
rrJrocKocrr{, IIepeceKarou{Hecq IIoA trH3,oBbrM (no reueHlaro]
pe6pona coopyx{eHuq (Sur. lg-20)

[ocrouucrBoM MeroAa n. n. Ilaynuaua sBflqercq He-
,nocpeAcTBeHH'Oe OnpeAeJreHI4e I,IH,HI4Ma.rlbHO BO3MO)KHOTO
sHaqeHHfl roeSSuqnenra ycroiiuueocru coopyxeHHfi Ha
cABHf (6es noa6opa) .

flpu BbrBoAe pacqerHbrx Qoprr,ryn II. |I. Jlaynvau pac-
cMarpuBaer ,orAeJrbH,o npu3My orrropa DCE u orA€i-rbiio
HafpyxeHHyro coopyx(eHHeM rrpHr3M]/ ABC (Qur. 19_26).

["rrn ynpouleHufi Aanrireriur.ri ssrBoaoe ll.'fl. Ilaynrvran
cHarraJra jaccMaTpHBaeT yc'roBl.{fl paBHo,BecHfl IrpH3Mbr oT_
nopa. IlpeLnapurerrbHo onpeAeJrFrorcfi xoeQQnqueuru
npH3Mbr orrropa:

A  , . s i n ( q o - P )
^ : T . - t ,  - ;

cos g

cos(g -  t r )
6 : T, tg g -i ------------j--- 

;
cos (la

^  cos(D f  g)
l .

cos g

3Aecr BBeAeHbr o6oguaqesns:

1..- o6teusufi Bec rpyHTa, BsBeureHHoro B BoAe;
l - cpe4nnfi rpaAueHr (yrnon) Qrantrpaqr{ouHoro

noToKa iloA coopy)r(eHr{eM;

I - yfon BHyTpeHHero TperrHf rpyHra, BsBerrreHHo-
ro B BoAe;

D - yro_.rr rpeHurr rpyHra B eepruxanruori pa3Aerrb-
uofi nJrocKocru MexAy Harpyxennofi npr.rarrlofi
u npusl,rofi orrropa (npuHnrrraercr E:g);

p - yron HaKJroHa HarrpaBJreuun 4eficrBuff rHApoAr{-
HaMur{ecKoro AaBJreHHff D K ropu3oHry (Qur.
t9-26) .

Taxresc yr.rra HaKJroHa K ropr{BoHTy nJrocKocru cKonb-
)KeHHfl rrpr.r3Mbr ornopa, Aarcuteft Har.rMeHbrrree coflporHB-
aeHue cABtrry, onpeAeJrrrercff no Qopruy"ue:

B
I

A
! ' : t g a '



TJTABA,\EBflTHANITATAfl. EETOHHbIE fPABHTA\HOHHbIE NJIOTHHbI

Vro.n HaK.rIoHa nJr'ocKocrrr cKoJrbxeHxr

a' - arctg y'  . (  le-56)

(osQQuuueHr npHBMbr orrropa B nupaxenufi BeJrHqHHbr
HaHMeHbUefo conpoTHBJreHHfl npr.r3Mbr oTnopa cABHfy

h2
Eo^ in :  \ ,  n  

T
( r e-57)

( l e-58)

( le-65)

( le-66)

(  le -67)

(1e-68)

( re-6e)

( re-70)

paBeH:

A y ' * B

' i r , .  D [- tg (b + v)y' '  +'y ' ]

Anq HarpyxexHoft npr,r3Mbr npeABapr{TeJrbHo onpeAeflrr-
Iorcfl xoeQQruuenrbr:

Fr: a{#L br(tsDttgv); (le-se)
/.

^  
' f t b z  i b z  T r n c o s 0  - ^ . . .

L i r :  - ;  -  
T  

t g q +  - ,  
[ 2 h ' b  ( t g b *

n -

+ t g $ + b 2 ( 1 - t g s t g a ) l ; ( le-60)

I r :  -xp + T b '  r* .^ ibz ,  
' [ r  z-cos D 

[h, ,  ( tg b+
2  

t 5 Y -  
2  

- 1 -  
2  

[ , o  \

+ tg  ?)  +  2h '  b  ( r  -  tg  e  tg  d) l ;  (19-61)

(r: xp tg q + fr199{ h,' (t-tg r tg E,); (19-62)

l . r :  r , 0 ,  (19 -63 )
M t :  t E ? .  ( 1 9 - 6 4 )

3Aecs BBeAeHbr o6ogHaqeHrq:

- l 
- rxHpHHa coopy)KeHr.rfl noHr4ay;

Ly.- BepTHKaJrbHar 
.Har,py3Ka Ha coopyxeHHe;

h'-npHBeAeHHafi (r rpyuTy ocuonanua) rny6uua
gaJlox(eHnrr noAorrrBbr BoAocJrHBa B ToqKe B
(ocuonanur Hr.rgosofi  rpaHu coopyxenur).

.{nr onpeAeleHHq gnaqeHl{ff yrJra p" HaKJroHa nJrocKo-
crr,r cKoJrb)KeHHs ,4C uarpyx<esHofi rpr{gMbr ABC K ropn-
30HrIy, IaiIOIq'ef'O Mil4HHM'2:iI[:IH,]IO rB,e[lHFrHiI{y COfi,pOTI,I,BJI€HHrI
eroft npaaMbr c.rtBtry, r.rMeeM Bbrpa)KeHne:

Y" :  tg l"

H AaJree xy6auecxoe ypaBuerrue BuAa:

z 3 * o z + p - 0 ,

rIe

B ypaBHeHHr{ (19-66) xoeQsuqr.reHrbr paBHbr:

u2
d - a -  

T ;

p :  r y -  ? + *
2 7  3  

'  - '
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npHqeM

sFr Ll i  Gt Mr
( t e_71)

(le-72)

(te_73)

cAsurarcqeft co-
6urr onpeAeJreHo

(re-74)

,n l  -

I r L t -  K r M ,

2Fr ML

Oxouqare.nlno BHaqeHHe HaRuegnueft
opy)r(eHr{rr ropr{3oHTa.nsgofi c[.rlbr Mo]Ker
ilo Qopruy.ne:

r-\ Frlo" iGrlo' *lfl,, *Kt
Vmin:

. 
B $opMyfy (!g-i4) 3HaqeHHe U,, noAcraBrrqercn H3

Qopuy.nu (19-68) .
(osQQuuueHr ycrofiqusocrfi ua cKoJrb)KeHHe B HarrpaB-

JIeHLIH IOpH3OHTaJIbHbIX CHJI OrripeAeJrffeTCfi KaK OTHOITI€HITe
rorryqeHHofi no SopMyrre (lg-74-) cr{rrbr Qmin x Aefict-
BylorrleMy Ha coopyx(eHre ropn3ouTaJrbrroMy ycuJrr.rrc Xe
no Qopuy.ne

Q m i n
A r :  

X 0
(  re-75 )

X.o4 pacvera no MeroAy n. n. .Ilaynuaua c.ireAyrcuufi:
1) . no Qopu.y.rrlnr (lg-52)-(lg-b4) onpeAerrsror

xoeQQuuueurn.A, B u D rpr.raMbr.ornopa;
2) ro Soprrayne (lg-b5) onpeAerr"roi A, :tg a,y,rrfl,

TgI3Mll. orropa v AaJree xoeQguuueur n ro tiloprr,ryne
(re-58);

3)_ no Qoprr,ryuanr ( lg-59)-( l9-64) onpeaerrrror
xoe$$llUaeHrbr Fr, Gb Ir,  Kr, Lr tH iVI, HarpyxeHuoft
rrpH3Mbr;

,j) . "p,, 
Soprr,ry.rrau (19-6b)-(19-ZB) onpeaerrnror

U": rE p" A.rq Harpyxenuoli rrpH3Mbr;
5) no Qoplayne ( iS-l+y onpe4errnror emin _HaHMeHb_

ue-e co[poTHBJreHHe CABHfy;
6) 

" 
no Qopuyne (lg-75) onpeAerrrror xoeQQi.rqneur

YCTOHIIHBOCTH COOPY)KeHafl B OTHOIIIeHBI roipHSoHTaJIbHbIx
CHJI.

Kpoue _yKa3aHHbrx Bbrrrre AByx MeroAoB noBepxu. ycrofi-
qHBOCTH 6CTOTTUITX MACCHBHbIX TINOTHH HA HCCKAJIbHOM
ocHoBaHHH, C yqeTo{ 

_3axBara rpyHTa ocHoBaHHg, MO)I(HO
orMerr.rrb MeroAbr B. U. Hosor6puena, B. B. Coxo.[os_
cKoro -fi n. A. Es.4orr.rr,rosa. Meioa B. VI. Honoropuena
Aaer 60nruue pacxoxAeHHrr c AaHHbTMH MHOTOqHCJTeHHbTX
o,fIbITorB, _ npCIBEAeHHbIx tso BHr4l4 $rq{roo ,B nocJre4rrrHe
roAbr. MeroA B. B. CoxoroscKoro, ocHoeaHHHfi Ha reo-
pwr4 nJlacrurrHocru Lt BecbMa tovuufi, He Aaer, oAHaKo,
Bo3Mo)KHocrH onpeAeJrurb xoaQer.ruraeur saraca ycrofivu_
BOCTr.r SanpoeKTHpoBaHHOrO Coopyx<eHr.rfi Ha cABLrr H,
KpoMe roro, TpyAoeMoK B pacqernoM oTHorrreHHH. flo ug_
golKSHqrM ilpuquHaM MeroAbr B. H. Honoropueea v
D' b- LOKOJTOBCKOTO HC[OJrb3yrOTcff n lpoexrnorl nparffH-
Ke 3HaqHTeJrbHo pelKe, qeM MeroAbr M. M. fpnuruna u
n. n. .IIavnrraaua.

n. A. EiAoxulrosHrvr 3a nocJreAHue ro,qbr rpoBeAeu aga-
nnsl onpe.:I,eJreHuff cfiyqaeB neo6xoAr.rrvrocrr{ pacqera ycrofi_
IIHBOCTH N.TIOTHH HA CABHI TOJIbKO NO NOAOIIIBE HJII4 TAK}KC
14 c saxBaroM rpyHTa OCHOBaHHff. pesy.rrrrarbr pa60r
n. A. EeAoxfil,roBa qacrnqgo yqreHbr B TeKcre Hacrorrqe-
ro naparpaQa.

r  Cu.  crar tn t r .  4:  En.norulrona s 
"h3secrusx BHHH|" r .  33,  1g47;

r. 39, 1949; r. 43, 1950 H .ap.



PA3NEJI TPETHH. fHNPOTEXHHTTECKHE COOPY}T<EHHfl
DDO

I9-I7. KOHCTPYKIIHI{ TEJIA TPABI,ITAUHOHHbIX
FETOHHbIX NJIOTHH HA HECKAJIbHbIX

TPYHTAX H SJIEMEHTOB HX OJIIOTEETA

l. O6que coo6pax<eHuq

Anuna noA3eMHoro r(oHTypa nJrorHHbr AoJrx{Ha 6urr
Aocraroquoft AJrs o6ecneqenHrr crarHrrecxoft ycrofivnnocru
nJIorHHbr vr AJrfl npeAorBpauIeHHs QH"usrpauuoHHbrx Ae-
QopMaqufi B rpyHTax ocHoBaHI{s.

["uuuy noAseMrroro r{ouTypa per{oMeHAyercrr pa3BHBarb
ruraBHbIM o6pasorrl 3a cqer BepTHKaJlbHbix nyrefi Qn"rlm-
paIIHH, a raurenne 6o.usueft qacrr,r Sn.rrrrpaquouHoro Ha-
nopa ocyurecrBJrflTb B nepxoeofi 3oHe ocgoBaHr{ff coopy-
xeHHfl HJrH Aa>Ke BnepeAlr coopyxeHHfl.

Hecxa.nugoe ocHoBaHHe nJroruHbr AoJrlKHo 6urn Barrlu-
tueHo or pa3pytttarcuero nosAeficrsHq rrepeJr14 BanilIerocfl
(nonepxHocruoro) H Sr.r.rrlrparluoHHoro noToKoB cnequ-
aJrbHbrMH ycrpoilcrnauu B BH.ue no4o6or, puc6eprrarr, r8.
cnrenefi, ay6ren, Qanlrpon u np.

2. OpnenrupoBortnbre pa3Mepbr S.nror6era
NJIOTHHbI

a) IlodsenHbdt KoHrAp nrtoruHbl

flla n.nornH Ha BoAonpouurlaeMbrx ocHoBaHuffx, npH 3a-
JIeTaHHH BoAoy[opa ua r.ny6r.rue h--(4--5 n, go Bcex cJry-
qafix rleJrecoo6pasn'o cMbrK?HHe ttoA3,eMH,oro KoHTypa c B,o-
,u,oynopoM (Hanpurrrep, ga6unra unyHToB Ao BoAoyropa
c sanycKoM Hx B BoAoyrop ua 0,5-l n). flpu 6onrueft
rny6rnue saneraHufl BoAoyllopa, KorAa rrpnxoAr{Tcrr npuMe-
HflTb MeTaIIflqeCK[e rurryHTbr LrJru .npyrHe cJroxHbre clro-
co6u, cMbrKaHHe noAgeMHoro r(oHTypa coopy)KeHuff c Bo-
AoynopoM - r\enecoo6pa3Ho rrpu r.ny6uue 3areraHuq BoAo-
yflopa ftq I  ,U-:- l ,$H (r4e H - nanop Ha coopyxenHH)
H eoo6qe npH ft--< l5-:- 20 n.

flpu 6onruux rny6uuax 3a/rerar{Hff BoAoynopa npurvre-
Hslorcff TaK Ha3brBaeMble <Bucflque> (ne AoxoAfiulue Ao
Boloynopa) lllllyHrbr u.nu sy6sfl, a raKx(e roHypbr.

B 3ToM cryqae r.ny6uny aa6usxu ocnoBuoro urnyHra
xenareJrbuo HaguaqaTb He MeHee h*)- l,OH -+ l,2H,oTBo.[f,
Ha BeprnKarrbHbre nyru Qunbrpaluu Le Ao 50-600/o oreceri
npnneAeuuofi K Beprr.,rKa"rrbubrM flyrqM Anr{Hbr HenpoHriua-
eMoro noA3eMHoro KoHTypv LnD. Ha ropueoHTaJrbHbre x(e
qyrr !" Mo>xHo Hasuarrarb .uo 40-500/o or Lrp , H3 HHx
60-75010 Ha BoAocJr,r,rB c so.[o6oeNr u ocraJrbHbr e 25-
40olo Ha noHyrp.

6) Bodo6oti u puc1epina

l lpaxruuecrue (npe4naprlre.nruue) pa3Mepbr rrrr.rHbr
soAo6os I B npHHHMaroT Hs yc.nonnft pasveur-eHna AJrHHbr
soAo6ofiHoro KoJroAqa, AnHHbr BaJrbua npbrx(Ka, racuTeJrb-
HbIx ycrpolcrn r.r r .  [ . ,  o6Hrruo B npe.[eJrax lu:1,0=- 1,59
u 6onee. 3Aecr H - pacuerstrfi MaKcuMaJrssufi Hanop Ha
coopy>KeHVH.

finwua puc6eprrlrr lp onpeAeJrflercfl paccroqHneM, Ha
KoropoM cr(opocrn cxoAa BoAbr c KoHrIa soAo6oq flocre-
neHHo CHH>KarOrcff Ao AonycTHMbrx AJrff fpyHTa peqHoro
Jro)Ka. Als sroro npprxoAlrrcq KoHeu pnc6eprnru aarny6-

IflT\ Anq o6paeonauian [octaroqHoft r"rly6raHrr B HHxHeM
6re$e nporr.rB Aa.nrHefiiuero pa3MbrBa. [.nuna prac6eprrru
3aBHcHT oT ruepoxoBarocrn noBepxHocru puc6eprrllr, r.rry:
OHHbI 

"6AH 
u yc.nOnuft pacTeKaHHfl noTOKa nO puc6eprr,re

B rIJraHe. ToqHux M,ero.AroB pacq,era AJlr,rr{br p,ra,c,bepMnj e
HacTofirqee BpeMfl He LrMeeTcq.

flpanruuecxn, coo6paaylcr c onbrroM cyuecrByroqux
coopyxeHr.rui t Arruny_ puc6epuu 6epyr B npeAenax
lp :3:5A,. rAe H - pag_uerHrrfi Hanbp Ha coopyx(e-
HHr4. I(osQQuquenr rpg H 6eperca reM 6o.nrue, qeM
MeJrbqe IPyHT JrolKa peKH.

Eo"tee roqHoe Ha3HaqeHHe AJrHHbr puc6epusr MolKer
6uro cAeJraHo Ha ocHoBaHHH pesy.rrrrarbn .rrd6oparopHbrx
Prcc.fleAosaHufi. B nocqeAHee BpeMff rrpeAnox(eHbr KoHcT_
pyxunx c sy6ona B r(oHue puc6epr'asr (aueucrrrvr H Ap.),
r{ro no3BoJrfleT, AonycKaq pa3MbrB AHa BoAoTOKa HHX(e
puc6epnrn (no reueuun), Coxpaularr AJTHHy noc"neAuefi
(crur. Qur. 19-30, a ranKe rn. lT, r.  IT- '4).

3. [Iouypu

Ocnonuoe HaBHaqeHHe noHypoB -  co3AaHHe BoAoHenpo-
HIH,I{3OMO|,O l{penn,eHHfl I,Ha BOfOTOKa n,ep,eJ, BOA,OCJ]HeHOft
r{acrblo coopy)KeHHff' npHqeM BoAoHerlpoHHuael{ocrb 3Tofo
KpenJIeHHr ,u,od'rxHa 6trrt Hea3rreHH,ofi B,o BpeMeHH. llony,p
nepeA BoAoclruBHofi qacrlrc nJrornHbr B prrAe cJyqaeB cJy-
xr.rT TaKxe KperrJreHHeM oT pa3MbrBa rpyHTa npil npony-
cKe pacxoAoB B nepuo.{ cTpor,rreabcTBa, a npH HeBbrcoKr.rx
r IJ loTHHax, BOAOCJ|HBHbIX H C HH3KITM nOpOrOM-H B ne-
pHoA sKCn.rYaTarIHH.'  

O c H o e H u d  r n n u  r o H c r p y x u n f i  n o H y p o B .  f n u H f l H b r e
n  _ c y r J r H H H c T b r e  n o H y p b r  y c T p a H B a r o T c r r  H 3  x { H p -
sofi u uracruqHofi rauHu r.r.'ru Ns AocraroqHo BoAouerrpo-
Hn[aeMoro cyrnuHr(a. To.nuruHy noHypa qacro AeJraror ne-
peueuuofi ,  LI3MeHqt ee or bmin :0,5 Jrt B HaqaJre tto-
Hypa Ao bmax : | . 2 n y coopyxeHun (Qnr. 19-271.

Tonuruna cyrJrr{Hucroro nonypa BBHAy ero 6o.nlruefi
B_o4onponuuaeMocru L1 ueunuefi n,rtacruqHocra, AeJraercrr
6o.nruefi npr.rMepHo na 20-300/o qeM rJruHsrroro.

flpuuepuaa noBepKa npnunrofi ToJlrrlHHEI rnHHrEroro 14
cyrJraur.rcroro noHypa Mox(er 6urrn c,{e.nasa nyTeM rroBep_
$I,I Bbr[oJrHeHHs yaloBHq

uilfi

3Aecr LH - pa3Hocrb

cHn3y (e
Hypa ) ;

1 - rpaAueur
)Ke;

HanopoB Ea rosyp cBepxy 14.
paccMaTpr{BaeMoM CeqeHr-tH no-

Su.urrpaqun qepe3 noHyp raM

( 1e-76)

( rs  -77 )

,  O_TOJII I IHHA NOHYPA;
/ror -4onycKaeMbrrl- ipa4ueur, xoropufi Mox(H,o

6pars paBHhrM 4+-G.

N

\'
\
s'

4>uz. 19-27. Cxe-rta KoHCmpyKri1Lu
zp)'Hm&

Sautumnoil cnod ut -
uec0nsHoeo epguma

noHypa us cBfl3HO?o
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Ha dxr. 19-29 AaHbr ocHoBHbre cxeMbr coeAuHeHr,rff
ocHoBHoro unynTa c n"norlruofi .  CoeAugeuue no cxeMe
$nr. l9-29,e [puMeHqercrr B ToM cJryqae, KorAa xeJra-
Te-:rbHo BBecrH txrryHTbr n pa6oiy Ha cABHr. Conpnxe-
[rr4e urryHTa no S*rr. l9-29,a qBrflercs Meuee HaAex{-
HbrM *ta-ga onaclrocrH o.6pasoaauun uleJr,ll g.Jrn en.nl-
TpauHr.r.

A e p eB tJr H br e m n y HTbr npr.rMeurroTcfl  o6ruquo
6pycuarue, to.nulsuofi  D:18 --22 ctw, c nprrMoyroJrb-
HbrM rpe6neu; B MeHee orBercrBeHHbrx cJyqanx (ne6o.nn-
nofi  Hanop, BpeMeHHhre coopyxenun) AonycKarorcr Ao-
Irlarbre unyHrbr, rolurlluoft b - 8 :12 cil, c rpeyroJrb-
HbIM rpe6neu. Bepxonofi InnyHT y BoAocJrr,rBa AeJraercfl
Bcer.u,a 6pycuarnu. flpe4e.nsnyro rJry6r{Hy sa6Hsxu Aepe-
BtHHbrx mnyHToB yAoBJreTBopHTeJrbHoro KarrecTBa Mox(Ho
onpeAsrrsrb no ra6.n. I9-7 (no npeAJro)KeHuro r.rHx.
V. B. l lerparueus).

Ta6nu4a I9-7

OpueurupoBoqHafl npeAeJrbnafl ruy6una sa6unrn

Quz. 19-28. Koncmpyvr4ufr, npu.ildbrrc&Hufr, noHJpa
rc demoruruofr. na.omuHe H& tucKartbHou zpynie'

- 6erousule nJrnrbr nonypa; 2 - rtuaa; J - nresolterp; 4_ @ynaa_
MeHTHarr nl^rra; 5 - .u,penaxHafl cKBa)KLrna; 6 _ rilnvnr

fnHHqHHe H cyrJruHr{crbre noHyphr AoJrxHbr 6urr sa-
UIUUICIIbI CBEPXY OT PA3MbIBA U OT NOBPC)KAEHH'I NPH
cTpoHTeJrbcTBe, a TaKxe oT nyqeHHrr rrpu [poMep3aHHH,
ecJrn r"uy6nua . BoAhr HeAocraroqHa (c.nyudn cpa6orxrE
BOAOXPAHHJIHIIIA) .

Ha QHr. 19-28 !a*a KoHcrpyKrlr{ff npuMbrKagr.rr rro-
Hypa K coopy)KeHHro.

f n u H o 6 e r o r r H b r e  n o H y r p  h r  M o r y r  6 t r r r  n p H M e H e -
HbI B Cnyqae HeAocTaTr(a Ha MeCTe nOAXOAflrrIerO ecTecT_
BeHHOTO MarepHaJra (rnuuu, cyr.rrunxa) lr npeAcraBJrflror
ggqou^_y:pau6onariuyro BoAolrenpouurlaeMyro cMecb rJrHHbr
(20-250h), necKa (35-40% ) i{ rpaBnr' (35-a0yo ).

Xe.ne go 6 ero H II  ble n o,H y p bI ts :BrHA,e x<,erl l ,e3o6e-
lo'un,oft rrJruTbr (cvr. Sur. 19-31) np,HrvreHrrorcfl ,B Tex
cJryqaffx, KorAa xenareJrbrro nouyp BBecrH B pa6ory Ha
cABHF nocpeAcrBoM ilpr{KpenJreHu.s ero rn6xuM coeAr{He_
HI,IEM K TCJIY CAMOTO COOPYX(CHI,IS E IICIIOJIbSOBAHI{'I CHJI
Tpeur.rff no ocnoBaHuro nonypa, BogHr,IKaloulux noA Aeficr-
BHeM Beca noHypa H pa3HocrH AaeneHnfi BoAu Ha nonyp
cBepxy H cHr{3y.

. 4. lllnyHrur

O6urue  AaHHbre .  Fay6una  ga6nsKs  r r r nyHroB  onpe -
Aefiqercfi $u.rrtrpaugoHrrhrM pacqeToM rr npousBoAcrBeH-
HbIMr,t ycJroBr4ffMu. Munnualusas rny6uua 

-sa6uexn 
Bcs-

Koro mfiysta k min: 2,5 . 3 t t .

AepeBqHHbrx unyHroB

M e r  a r r J r n  q e c K H e  u  n y H T b I  o r J r u r l a n r c f l  o T H o c I , I -
Te.rrbHo sorcorofi BoAouenpoHr{rlaeMocrbro H Moryr npnMe-
HsTbcff Bo BcffKoro poAa HecKaJIbHbIX rpyHTax, B qacTHo-

crx (npu ,uexaHusecrofi sa6unxe) B rpaBeJrucrbrx, faJreq-
HbIx, Ue6eHr.rcrbrx rpyHTax H T. n-; oHr.r npo6linarcT ocrarKlr
AepeBffHnbrx urnyHToB u Aa)Ke cna6yrc cKaJry. nnu:r^a
IUnyHTr.rH Aocrr{raer 25 u, a npu cBapKe H npu cKnenKe
Mo)KHo r{x ga6xrs ililu ottycruTb [oAMbrBoM Ha rny6uny
Ao 40 a.

.[,annue no npoKarbrBaeMbrM B CCCP npoexnnu Me-
Td;-r,'rH9€cKofo unyHTa npnBeAeHbr B n. 6-6 rJr. 6 cnpa-
BOI{HHKA.

X e . r r e 3 o 6 e r o H H b r e  E n y H T b r  M o r y r  6 n r l  n p u -
MeHeHbr, TaK x(e KaK vI MeTaJrJrI{qecKHe, npH paSnHqHblx
rpyHTax, BnJIorb Ao ule6esucrux. llonepevnoe cerregue
UX ,IOJISrOTCB IiJII{ C Tpa[eUOLIAaJIbHbIM tp,e6,H,eM H [a3OM

il

fav6nna ga6nsxu s - lr

Poa rpyura ocHoBaHHrr

Toluulna 111nygTa B c7

l lecor, cynecb

Cyrruuox
ldq'rxaq rJrHHa

Quz. 19-29. Cxeuu coeduneHufl ocHooHo?o utnyHmolozo pnda c metotc nnomuHbt
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(no rrny flopeBfllrlrbrx 6pycuanlrx H .norrrlarbrx lnrryH-
ton), rrJrrd c 3aMKoM (no rr.rny MeraJrJrur{ecnrrx unyH-
T0B).  . /

B 3aBHcHMocrH or Ha3uarreHuq Lrx lt Aeficrsvrctunx Ha
IIfix Halpy3oK xefleso6erorrHbre [rnyHTbr Moryr BbrnoJr-
Hsrbcfl pa3JruqHbrx pagMepoB. O6uqno roJnquHa )Ke.rre3o-
6eroHnbrx_ [nyHTHH xo{e6rercq or 10 ao 50 ctt, rxupr.r-
Ha - or 50 no 60 cirt.

5. Cu.irurau{3arluoHHbre 3aBecbr tS]

O6aacrn npnMeHeHnc. CH"uuxarn3arlus Mox{er nprlMe-
Hnrbcq: 1) ans co3AaHr.rq BoAoHenpoHr.rqaeMbrx 3aBec B
Mecrax, He AorrycKarourux sa1wsww urryHToBoro pflr,a, Ho
LonycKaloulHx aa6nary rpy6ox v 6ypenue (cnelyer or-
METHTb, qTO CI,IJI}IKATH3AUHIO B IICJqX CO3AAHIIfl BOAOHE-
npoHHUaeMbrx 3aBec B IHApoTeXHHqeCKOM CTpOHTeTTbCTBe
ToJrbKo HaquHaror nprErr.leunrt); 2) AJrfi yMeHbrrreHus rrilrr
JrHr<gr.{AauHr.r Qunnrpaqpra rroA cyulecrByrorur{MH coopyx{e-
Hr.rffMH; 3) arq BoccraHoBJieHuff BoAoHenpouurlaeMocru
IunyHToBbrx creHoK npri nJroxoM xaqdcrse Hx; 4) AIrfl
yBqrrnqeHr.rrr Hecyqefi cnoco6nocrr.r rpyHra.

Cuauraru3arrnff Mox(er 6urr flpr.rMeHeua lrpu HecBq3-
HbIX rpyHTax THIIa necKoB.

fl p u rnr e q a H lr e. BosvoxHocrb BaKpenJreHufl rpyHTa .u.o.nxHa 6rrrr
npoBepeHa onbrrHbrMi{ pa6oravu, a qe.necoo6pasHocir-aKoHoMr{qecKHM
noLcqeToM.

Hcxo4a I,r3 yc.rronufi Bo3MolKHocrr,r HafHeraHr.rfl B rpyHT
pacrBopoB, cJleAyer crruTarb, rrro B rpynTax c xoaQQi,r-
IIHeHToM $u.rrsrpaquu MeHbilre 0,000023 ulcerc (npu6.nu-
sHTeJrbHo 2 n/cgrrcu\ curuKaru3aunq He Mox(er 6srrr,
pel(oMerrAoBaHa. To,rHo TaK x(e cr{Jrl{Karuaarlr{fl B rleJrnx
32Kprgs.pg11114s rpyHToB (ynennu.euun ux Hecltrlefi cno-
co6Hocru) He Mo)Ker 6urs ;peKoM€H.(oBaHa npr4 xoeQ<pu-
rIHeHre Q_u"nrrpaqnu 6o.urure 0,00092 ufcerc (npu6nueu-
rerrbHo 80 ulcgrrcu).

_ npg cKopocrffx rpyHToBoro rroroKa 6o.nee 0,00023 .mf cerc
(npn6"rrusureJrbHo 20 n/cgrrcu'1 Bo3Moxuocrb rrpr.rMeHerrr.rfl
cr.IJlr.rKaruaallutr AJrs yMeHbureHllff Qu.ntrpaqua B ocHoBa-
HHI{ coopyxesufi Aonxna 6nrs onpeAeJreHa Ha ocHoBaHr,rn
onbrrHbrx pa6or.

Lny6una 3aKpeflJreuuff, yqnTbrBaff ycJroBurr BogMo)r(Ho-
cru upauN.nnuofi ga6usr<H r{HteKqr.roHubrx rpy6ox, He
,qonlxHa rrpeBocxoAynr 12-15 u.

FIpr ycrpoficrae BoAoHe[poHrrqaeMbrx saBec fiocpeAcr-
BOM CH.rrr.rKaTr{3a(uu rpyliTa ToJrIrIr.IHy 3aBecbl ycTarlaBnl{-
BaroJ rrpoeKToM B 3aBr.rCHMOCTr.r OT BeJrr.rqHHbr Hanqpa H
tpe6onanufi BoAoHerrpour{uaeMocrr.r. llparruvecxu Har.r-
MeHbrlraff ToJIIIIUHa 3aBecbl BbrnoJrHfleTcfi AByMs psAaMr{
CKBAX(HH.

f.rrx npe4BapHTenbHbrx pacrreroB npoqHocru 3aKpenJrer-
HO|O rpyHTa npeAen [porrHocT[ Ha cxaTr.re Mo)r(Ho npn_
HHMATb:

,4ns MenKo3epHHCTbrX neCKOB
.qnfl KpynHo3epHr{cTbrx necKoB

30 rczlctta
B D

3aeucxruccru paAnyca 4eficrnun or
cocraBa rpyHTa

Ta1ttuqa l9-8

np aHyJroMeTpHr{ecKoro

Xapaxrep rpyHra
P a a n v c

reftcrnuq s ,n

Me.rrcufi  nec,oK (c corepxaHnelr ao 100/o

{ipaxqr.r i i  0,1 an)

Me;rxoaepHucrnrf i  necoK (npeo6laaarcurafi
( lpaxqnn 0,1-0,2 ,t tu\ .

CpeluesepHHcrnft necoK (nl-.eo6.rra.[arc-
urar QpaxrlrEq 0,2-0,5 ,+t'v.),

Kpr-nHoaepHrrcruf i  necoK (npeo6"rraaarc-
uraa Qpaxqnq 0,5-1,0 u.t ' t)

0,  20-0,  25

0,25-0,35

0,35-0,60

0,60-0 ,90

3aencr,rmocru paAuyca 4eficrnne or
Qu.nrrpaquu rpyHra

Ta6nur4a 19-9

roeSQuqueHra

KoaQS r.rqnenr $r.r;lrrpaqr.rr.r
s .tt tcymrcu Paanyc .reftcrnns s ,rr

0 , 3 0

0,4\)

0 , 5 0

0,60

0 ,70

Hoprrra pacxoAa peaKTr.rBoB olpeAeJrffercfl rro Qoprvryne

Q-\ap,  (19-78)

FAe Q - xo.luqecrBo x(HAKoro creKJra B /0;
a - o6ter\,r saKpenJrfleMoro rpyHTa B n3;
p - ropo3Hocrb rpyHra s olo; rrpH sroM npHrrfiro

3a[oJrHeHHe xc{AKHM CTerGrrOM IIOp B npyHTe Ha
500/0. I(o.nuuecrno xrropucroro KaJrbuurr npu-
IrHMaercff no o6teuy paBHrbrM rnoJruqecruty )KrHtAKo-
rO CTCKJIA.

6. Teuo nJroruHbr (no4ocJrnB)

O6utne coo6paxreHnn. BoAoc.nr.reHbre urornHbl Ao,,rxHbr
r.rMerb npoQu.nt, orr\rerKy rpe6Hx H crreql{aJrbubre ycrpofi-
crBa, o6ecneqxnaroulne 6egonacHHe ycJroBurr Anfl npofiy-
cKa BoAbI, JrbAa, HaHOcoB r{ IrJraBaIouIHX TeJr.

V*rennureuue o6reua 6erounorl fi x<s[eeo6eronnoft
IilIaAKH rpaBnrauuoHHbrx nnoruH Moxer 6urr Aocrl{ruyro
sa cqeT npuMeHeHr.rff: 1) xoxcrpyntufi c MaKcI{MaJrbHbrM
r{ctloJrbgoBanr{eM AaBneHufl BoAtr KaK npnrpy3rffi (uanpu-
Mep, nepxonofi nJrHTbr n.rrorHHbr - Qur. lg-30, aHKep-
HbIx noHyipoB - Qur. 19-31);

5

1 0

l 5

20

25
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Hllr

fl0H{p t5

0ouyp

@uz. 19-30.

ilt

r'88

\
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\

\
C)\
s
\
q)

\
E
v
s
<

_ _ r _ l - H

Bo7n6oE-

0 la  n

Soflocnuflgos uocmb
nJTomUHbt

KoncmpyKr.(un 1emonuort nrtomuHbt Ha necltaHotr ocuonaHuu
. l  -  ueta;unqecxuft uly1l;  2- o6p.arnuri $n;r lrp; J- apenaxHafi ranepes; 4_.(peHar(Hbre orBepcruq;5 - qqelrcraf, creHKa lrri'era;rnuvecxrin ,unyuri; 6 _^riaur.;^i _ qacrb rerra Bo.[ocrrr.rBa, BosBo.rtr{Mafl cnoco6olrrpe6enxu; 8- eoaoc{]^"j-9 - pa6ovuir lextn.rryarauuonnufr) BarBo_p-; to - ias-iis-6"ro* peMogrgbrx 3arpa}K-aennfi; 1I - nas -llJlff 3arpax.utiuuft tra \iepr.roa crponrenrcrea; 12-- nopra;ruruir KpaH; /J - anvxnviHuftxeJre3HoAopoxHufi uocr; 14 - ruoccefrHurr? rnrodr; 15 - tiuiar;-Jo - bor"

2l npoTr.rBo$HrrbrparluoHnbrx n Apenaxubrx ycrpoficrB,
c HH>Karoqux l.rJrr{ noJrHocTbro cHr,rM aroulux sr.urbTi urt*o""o a
AaBJreHHe Ha noAouBy coopyx{eHHr;

3) 6erouuurx 14 xeJeso-6eroHrrbrx xoncrpyr{ufi c 3a-
noJIHeHHeM vs j{ecrHbrx MarepuaJroB, r(eK, Harrpr.rMep,
nrroruHa c r.ny6aHHbrMn orBepcrusMu (enr. t'g_Sjj(cr'r. raKx(e rvr. 

-20 
.np"uoo""*ij.

Flpuueueuue fiocJreArrnx roncrpyrqprfi AouycKaercfl npr{'c'IerlHanbHoM O60cuonannx eroHbr{ficecxofi in* qenecoo6-
t)a3HOCTH.

fI p u u e q a H x e. Meponpurrrnff no ntr. 2 u 3 rrloryr 6urrt npn_
MlleHbt H npn npoeKrHpoBanr,rr{ 6eronulrx rnyxHX rpaBHrauHoHHbrx
nJroTHrr Ha cKanbHbrx rpyHrax.

HaeHaqeHne opueHrnponovuofi rrrnpuHbr nJrorrHhr rroHu-
3y. Ha ocHoBaHr.ru onbrra npoexrr.rpoBaHufi 6eronnux
MACCI,IBHbIX IJIOTHH HA HCCKAJIbHbIX TPYHTAX OPUEHTI4PO-
BOTIHYIO IU?IPHHY BOAOCJIHBA b NONUSY B 3ABHCI,IMOCTI,I OT
POAa rpyHTa ocrroBaHHff, Ha KOTOpOM BO3BOAHTCff rrJrOTr{_
H?, Mo)KHo B [peABapnTeJrbnbrx coo6paxeHr{sx 6para B
npeAenax, Aarrnbrx s ra6r. 19-10.

Hnr

J4o0
ntHm.a Ulnyum

cDuz' 19-31' Korucmpy,qufl flemottruort?pasumaquo,Hort nnomuHbt c aHrcep^u.M no^ypot, p(rcnonouceH*ofrfla?nuHucmo'ilt?pyHme (c norcaaahuen paspesrcu mena ruomuHbt nti tnorcu-1emouupoaanun)
.f - aHxepnuft nonyp; g _ apenax; J _ apenaxHHe raJrepeH

8o0o0oi Puc6epMa
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@uz. 19-32. ilttomuna c zttyfutt+bt.ttu (donnuL,ttu) omxepcmufr,,au u c sa.?pysrcoti L;:1 Mecmitbrx

ilamepualloB

/ - ocr nJrorHHbr; 2 - ueta.r,.tu,{ecrufr urryHT; 3-.u,penaxHbte cKaax[nu; 4 -.nre3o.uerpbr; 5- sarpyaxa; 6 -,u.peHax'

. 7 - rouyp

B ra6r. 19-10 qepes H o6ocuaqeH 4eficrnyroqufi  Ha
TIJrorHHy pacueruufi Hanop (paanocrr MexAy oruerxofi
Hnf H oruerroft MHHHMaJrbHoro ropH3oHTa HH>xHero
6reQa coopyxeuun).

Ta1auqa 19-10

OpuenrupoBor{Haff rrrHpr{Ha nJrorl,rHbr rroHI{3y
(na necxaJrbHhrx rpyHrax) no JI. B. Oneurennvy

Xaparcrep rpyHra
OCHOBAHN'I lllupnua nJrorr4Hr,r D nonusy

B l95l-1952 rf .  Ha crpoureJrbcrBe l luunnucxoro
rnnpoy3Jlal 6rr.ro npHMeHeHo B 6o.nuurou o6t,ene BaKy-
yMHpoBaHHe 6erosHux noeepxnocrefi soAoc.llr.reHoft rrJro-
THHbI C UeJIbFC nOBbIrtreHHfi AOJr|OBeI{HOCTH COOpyX(eHilfr Ll
ero oTAeJrbHbIx SJreMeHToB.

BaryyivrupoBa.[prcb rroBepxHocrr.r, KoTopure ilpla 3r{cnJrya-
Tat\uu coopyx{eHufl AoJrrxutr 6nnn noABeprarncq Hau6onee
HHTeHcr{BHor{y r{crHparolIeMy nogAeficreHro rroroKa (cro-
pocrb BoAbr - Ao 20 nlcerc), a TaK)Ke noBepxHocrrr, pac-

I nolnsnoa cocmoeiluu
NTBB lTpoesixui nocn

nat Ztn Pucfepna
!eMoHmflbtx'canflopo0

cDuz. 19-33. KorucmpyKqun demoruuort oodocttueuofr.
nlomuvbt Ha. HecteanbHort ?py&me

2 ,25 :2 ,5  H
2 , 0  .  2 , 2 5  H
|  ,75 - -2 ,O H

1 , 7 5  H

Ovepranue BoAocJrHBoB tr o6lnqonxa eo,4ocflfieHofi
r p a H [ .  O q e p T a H H f f  B o A o c J r r . l B o B  B o A o c J r t r B -
H bI x nJIorHH AeJraroTcfi s 6onsunHcrBe cJryqaeB 6eeeary-
yMHbIMr{, KaK AarOu{HMH O[paBAaHHOe npaKTr.IKOfi nJiaBHOe
HCTeqeHHe BOArt qepe3 BoAocJrHB, xoTs nponycKHarr cno-
co6uocrb (xoeQQnuueHrbr pacxoAa) y BaKyyMnbrx BoAo-
CJILTBoB Ha 5-150/o 6onsrue, ueu y 6eenaxyyrvrHux.

Baryyuune BoAocJrrdBbr no cocroflHraio HccJreAoBaHHo-
cTH BOnpOCa B HaCTOSU{ee BpeMff MO)KHO npHMeHrrTb AJrs
HanopoB na BoAocrnee H-( 5 ,w (npn naxyyrrre 6-6,5 .+l
BolqHor'o clo;r6a)

flpuueHeHue BaKyyMHoro npoQi.rna A.ns BoAocrrHBHhrx
n.IIoTr.rH AoJr>r(Ho 6lrru coorBercrByrotr1nu o6pasorrl o6oc-

CTIEIIHAJIbHbIX MCPONPHflTHii (CNOCU IIJIOTHOTO 6CTOUA,
n  r .  n . ) .

I Xypua.r 
"ln.uporexHuqecroe crpourelrcrno"

r.rtxenepoB Fanxn fluxy.rulra u Cxaopqoaa.

fur!*efrtori uocn

4penak 06pannori
t ,

-*l--/D-+-ro4

]S 5, 1952, ctatn
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<lsuz. 19-31. OcnoaHbrc nzunu eodo6oiHbtx Ko,q.odqea Stntouruod ar;doc,4u.Bnoti nnomun

U J

noJIox(eHHbIe B 3oHe rrepeMeHHoro BJra)KHOCTHOTO pexlrMa
(eo4oclueHan noBepxHocrb rrJrorHHbr; racHTeJrH c pacre-
Kare.rrflMu; BoAo6oriHafl creHKa H BoAo6ofiHaq [JrHTa; 6ur-
KH, no.ny6uxu H ycrou; nJrHTbr pxc6epMbr).

flponeAeuuoe BaKyyr\{HpoBaHHe AaJro Bo3Mo}KHocrb no-
Bbilcnrb o6opavuoaeMocrb onary6xu 14 ycKopuJro rBepAe-
HHe 6erosa co cropoHbr orBaKyyMHpoBaHHofi noBepxHo-
cru, qro cnoco6creoBaJro ycKopeHHro reMnoB crpoHTeJrb-
crBa. OrnaryyrvruponaHutrfi 6erou, o6nahas, nJrorHoft rr
rnaAI(ofi noBepxHocrblo, npHo6peraJr IIoBbrrtreHrrbre Qusu-
KO-UeXaI{HqecKHe Kar{ecTBa, yBenHqHBalotuHe AOJrfOBeq-
HOCTb COOpy)KeHHrr H BOAOHerrpOHHrIaeMOCTb.

,[peHaxr ocHosaHnc r.t reJra nJrornHbr. B c;ryuanx cBs3-
Hbrx rpyHToB rroA coop)Dr(eHHeM paur4oHaJrbHo ycTpar.rBaTb
npenupyloqufi cnoft (nocre.nucrufi qpeuax, cDHr. 19-33),
yuenruarcuufi Qu.nrrpaqHoHHoe .[aBJreHr.re Ha no.{,orrrBy
coopyxerrufl, y.rryuurarcur.rft pacnpeAelreHHe Hanpfl)Ke-
snfi B rpyrrre Lr ycJroBr.rs ycroliuunocru coopyxeHurr
Ha cABHr. Hanuqne ApeHa)Ka, 3HaqLITeJrbHo yMeHburas

Qunrlpaqr{oHHoe AaB.rreHHe, yKopaquBaer AnHHy nyrefi

Su.usrpaqun, noBbrmaer cpeAuue rpaAueHTbr H cKopocrr{

$nnrtpaq:c.v H yBenl{qr.rBaer $HnrrparlHoHHbrfi pacxoA no,u,
coopyx(eHHeM.

flocre.nucrufi ApeHax yKJraAbrBaercs Ha cJroe o6panro-
ro Su.nrrpa. MeroArr pacqera o6parutrx Sulrrpoe H3Jro-
xeHbr B rn. lB cnpanorrHnKa.

MaccRsHrre rr.rroTHHbr, HMerou{He Aper{ax<Hbre ycrpoficr-
Ba B TeJIe nfiH B ocHoBaHHH, AoJrxHbr 6rurt cHa6xenu
cMolpoBbrMH raJrepefiMH rl KoJroArIaMH c pa3MepaMH, Ao-
craroqnhrMl{ AJrr na6arcAenuft H npon3BoAcrBa peMoHT-
Hbrx pa6or Bo BpeMq ar{cnJryaTauun.

7. BoXo6ofi nJrornHbr H nacnreJrH gHeprHH

Ofutne coo6pax<eHas no noAo6oro nflornHbr. Boro6ofi-
MaccHBHaq 6etognaq n.rrHTa ro.nulngofi 2-5 tn, c racuTe-
JIgMR Ha Hefi nru 6es Hfix.

MaccngHocrn noAo6oq o6yoron.neua reM, qro B HI{x(-
rIeM 6re$e n.rroruHbr Ha Heru racr{Tcfl ocHoBHas qacrb
spe4nofi sHepFHH BoAhr, Aocrr,rfarculafl Ha I noe. .frt fir4pr-
HbI soAo6og B coBpeMer{Hbrx nJrorHHax Ha HecKa.rrbHoM
ocHoBaHHu 5-10 Tbrc. Kar.

Bsuay roro qro Bopo6ofi noIBep)KeH eosAertcrsuro
rroToKa BoAbr, ABux(yulerocr c 6o.nsunun cKopocrsMH,
noBepxHocrb ero AoJrx(Ha 6urn 3auluuleHa (or HsHoca
JIbAoM, HaHocaMH r.r t. n.) npovuofi o6.[prqosxofi.

IIpn oTcyrcrBI,rH 3HarrHTeJrbHoro KoJrHqecrBa HaHocoB r.r
nbla noBepxHocrb no4o6ox Mox(er 6urt ocraBJreHa 6es
o6nHrIoBrfl{.

Bo.qo6ofi oTAensnr or BoAocJlHBa r(oHcrpyKTrrBHbrM
ocaAoqHbrM lrrBoM B uenqx Ns6exaHrrn pacrerr.rBaroulnx
Harlpqx(eHnfi u rperrlHH.

I-acnre.nu npepnofi no4Hofi eHeprHH. B o a, o 6 o ir s u r"r
K o Jr o A e rI, re.narcu1uficr npocrefiur.rrrr rr uau6o.nee pac-

(Qnr- l9-34,a) , HItLt npu fioMorrlu Bo o6oftsofi creHKrr,

npocTpaHeHHbrM THrroM racHTeJrfl BpeAHO
B HHx(HeM 6neQe BoAoc"rrgBHbrx n.rrorgH,
npn roMouIH yr.ny6.neuua Bo e.rr

pacronox(eusofi Ha e.rrrcr6ere nepneHJ
IIoroKa (Qur. 19-34,6), HJ:H )Ke npu no
Hvrfl,, H noAo6ofiHoli creHKH (Qur. ig_aq

BoAo6ofiurrfi r(oJroAerl rBrflercq Aocra

BercTByroqHe r{epbr K co3AaHHrO noBepxr
flocJe BoAo6ofiHoro KoJroAua, HanpuMep,
sacrb eoAo6ofiHoro KoJ'roArIa cna6xena

racHTeJreM gHeprI4I,I, B oco6eHuocru, ecJI

foM.

frApae.rruqecxuft pacqer onHca,HHbrx
npr{Be.[eH B r . ] ' r .  2 cnpasouHHKa.

eoAHof i  3HeprrrH

cTpaHBaeTCg Vurrl

so.uo6cq

HKynflpHo K ocH

ouIH H vrrv6,'Ie-

, a ) .
I IHO HA]IE}KHhIM

npHHrrTbr coor-

.pex(Hn a
ECJIH BbIXOAIIAfl

sy6uaruu nopo-

Bbrure racHre.{efi

x\
--i

r  l \
t \
' t .

t l \
t  t !

-q

@uz- 19-35. Tunot ?acunxerteti epednofi t
eude sy6vamo?o nopo?a (pasnepot onpede

fi

6t

t= 1t,t-t.s1l

36 3ax.  rz5

moDHbt.t t  nym(.rt  B Sa1ucuttocmu omHa
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tlonyp us
cyeJtuHftA

cDuz. 19-36. leyxbnpycHan nJlcmuHa Ha SaJLyHHoJ'r.

a - p a 3 p e 3 ; 6 - n u a c o

cy?nuHKe c ?acumeJlett4 e aude

cropoHbr BepxHero 6lerpa

nopo?a

t00,0

@uz. 19-SB. BentoHHafl utomuHa Ha cttalbito;tt zpyHme:
c?acume,4eu s eude noeuueHHozo HOCKa (vcnztl t ia)

c  -  
$par . r reHr  n . r rAHa;  6  -  p rspes  no  A- 'B

[Tn
@uz. I9-37. Tunat zacumerteil c eodo6ortuornu

tilawK{Lilu. u nu.pca.uu.
@uz. 19-39. Cxe-tta dsuaceuufi sodbl
y nJioilutHbL c tlogbtIueHHbl,w HocKo.ltc



T J I A B A  N , B A T , U A T A f l

XEJIE3OEETOHHbIE 14 EETOHHbIE KOHTPOOPCHbIE NJIOTHHbI

2O-1. TH t IbI  H KOHCTPYKqH H

KOHTPOOPCHbIX TIJIOTHH

1. KraccuQHKaI{Hc

Konrp$opcHbr'e [rorr4rrbr,ronpa3,q€Jrflrorcfl :
a) flo rr{ny Ha[opHoro nepeKpbrrrn - Ha nJIor]IHb[ c

rrJrocKHMH nepenpurnnrtru (Qnr. 20-1,a, z, Qnr. 20-2,6),
paSpffiHbrMH HJtrr Hepa3p$HhrMH; c MaccHBHbIMU KOH-
coJrbnbrMH oroJroBKaMr{, HJtlr MaccnBHo-xonrpSopcllbre
(Qur. 20-'l,e n Qar. 20--3); Mno'Iro&lpoHll:blo (Qu'r.

20-1,6); c BblnyK/rbrMrl rIepeKpbITHflMH Aeoqxofi KpHBH3-

Hbr (Hanpr.rvep, MHoroKyronsHue); c BorHyrbIMH (ru6-

xuuu) crsa'rbHbrMH HanopHbrMH nepeKpblTr4flMn, HnH rIa-

pycuo-Konrp$opcnsre (Sur. 20-4\, IIoKa eue Heocyqe-
cTBJIeHHbIe; npH TaK Ha3bIBaeMbIX peBepcuBHblx nJIOTHHaX

@uu 20-1. Cxe.ttol ?nvxux KoHmpfiopcHbtx
nlontuH

Bes $yH,nauenrHofi f lJnrrbr: a-c nnocKuMu HanopHbtMH nepexpbt-
Tr,rtMH; 6 - uuoroapoqHarr; a - c KoHcoJIbHbIMI,I uaccHBHbInH
oFonoBKaMH xourpSopcon. C $yuaauentnoft nantoft :e-c [ , , IocKH-
rrrH HanopHbrMr{ nepeKpbrrHflMH; ,l - nanopubre nnHTril; 2 - apxu;
3 - 6a'auu xecrrocru; 4- xonrpQopcur; 5- sy6; 6 - cxa.na;
/ -  pe6pa xecrKocru ronrp$opcoe; 8 - Oy"aa"eHrHaq nJrura;

9 - .u,peHaxHbJe orBepcrHf,

@ue. 20-2. Cxe,uot sodocrturHbtx KoHmpfiopcuotx nrtomuH

a - 6ez Bo.locJIlrBHo[ naHtu;1'6 - c Boi locJlHBHoii  n. luroft

(cu. Sur. 20-8) nrlocKne Hanopnble repeKpblrus pacro-

Jrararorcfl IIo HH3oBbrM rpaHflM xonrp$opcon;
6) B BaBHcr{MocrH or nponycKa BoAbt qepm rnorHHy-

Ha rrJroruHbr rnyxue (Qnr. 20-1); BoAocJIHBHbIe co cBo-

6oAxo naAanqefi crpyefi ($ur. 20-2,a) r4IIt4 c BoAo-

cnngnofi n.nurofi (Sur. 20-2,6'1; c r.ny6nnHutult orBep-

crurMrr (cr 'r .  f .r .  19);

6)

e ) /

n) no xapalffepy ocHoBaHHl-Ha [JIorHHbl Ha cKaJIbHbIx,

rroJrycKaJIbHbIX H HecKad'IbHbIX ocHoBaHHsx; rIpH cKaJlbHblx

ocHoBauuflx (npounnx) ycrpaunalor [JIorI,IHbl 6es SyHaa-
uesrsofi rtlnrbr ($Nr. 20-l,a-e), a npH HecKaJIbHbIx H

noJlycKa.rlbHblx (o6uuno)-c $yn,uarrrenruoft - n.nnrofi

(Q"i. 20-l,el; liiir,aiari

@uz. 20-3. Cxe.uor o?onosKos
l ta c cuBHo- KoHmpqo pcHbtx nltomLIH
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@uu 20-4. Hanopuoe nepercpbLmue napycHo-KoHmp$opc-
uof i  nt tomuaw'(uanop 157 u)

/  -  ceqenue s6rr.rstr rpe6nr; . I1 - ceqenue y ocnoBaHr4c; 1 - oncpnan
xereso6eroHHac apKa; , 

ZTTX!X^;"*tlT""t 
3 - peurerxa xecrKocrn;

Padugc ocu I
uroue4ZQBtt

l
I

@uz. 20-5. MaozoapoLHatr nrtomuHa c norlbt.iltu
rconmpfiopcaJvu

a - Beprnl(arrxnfi pa3peg; 6 - paspes no A!A; I - eeprnxaJrbHbre
ulnpoKHe ("rBoftuue') ycaaosuue urnu; 2 - ropr.rsonraJlbHbre pa6ovrae
rrrBbr c NIaKcHMaJIbHbrr{ paccrorrHr,reu 3,05 ,4 rpyr or npyna; 3 - ornep-

CTUq TTf l  BEHTHf lqqHII

@ uz. 20-6. C xe tva 6odo crtuBHo ft ntto muutt
co ctrosHbt,t4u rcoumpfiopca.Mu (nped-no'

rtcHue H. A. Jladonuua)

I
I
I
l
0o
I

@uz. 20-7. [f ttaru nrtomuHbt c KrtuHoo6pasuu,vru KoHtnp-
fiopca,wu (rcpotrua sdaruus sameopa utnma)

r) n,o KoH'crp'yKuHH ,rolrrp$opooB - Ha nJrortr,Hbr co
CN"IIOIIIHbIMH XOUTPQOPCAMH- IUACCI{BHbIMH T{JIH TOHKHMH

(9*.r. 20-l v 20-2); c no.rrbrMr.r xonrpSopcaMu (eur.

?9-5),^ ^. lnorinuuu (urru napnurrru) 
^ ' 

xonrp$opcaMn

-(Q"., . 20-3,6) H co cKBo3HbrMH xoHrp$opcaun 
'($ur.

20-6).
llpu erou no runy g,rreMeHToB, o6ecnequBalolr(Hx )Kecr-

Kocrb xoHrpQopcon, cJreAyer pa3Jrr.rqarb irJrorllHbr c 6an-

@uz. 20-8. PeaepcurHafl nrlomuHa

4 - nonepeuntrfr paspe3i 6 - npoaoaruulft  pa3pe3
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Kai{}r )Kccrxocru ({ lNr. 20-1,a, e), c pe6paun x(ecrKocru
(t$rrr.  20-1,6, o), c 6alxaun u pe6pavu )KecrKocru H
co crerrKaMr{ xecrKocrn (no.nue, 4nofiHuc xonrpQopcu).

I- lo Marepnany, KpoMe paccMarpuBaeMbrx n 4Bunoft
rJraBe 6erousux H >xe"neso6eroHHblx (HanSo.nee qacro
nprlMeHflevux) rrJrorHH, 6Hsalor rlJrortIHbI craflbHbIe, H3
xarrteHHori KnaAKH r.r xoru6unHpoBaHHbre. O6uquo KoHTp-

Qopcurue nJroruHbr trMeroT npfl,MoJrl{HeftHyro a nnaue npo-
,:IoJlbHyro ocb, Ho I{Hof,tI,a Mofyr 6urr .rIoMaHbrMH
(Qur. 20-7, nJrorHHa c KrruHoo6pasur,rul.r xonrp$opcaMu,
Heocyuecruenuan) w KpuBonuHefiuuur.r B nJraHe.

2. Hanopuue nepeKpbrrnf l

o) II ttocrcue nrtuTbl o6u.rHo Bbr[oJrHrroTcfl pa3pe3HbrMH

(Qur.  20-9),  cao6o4uo onupalouuMucq Ha KoucoJrbHbre
yronlqeHHfl xonrpQopcoe; pexe HanopHbre nJrHrbr ycrpaH-

Balor Hepa3pe3HbrMu, x(ecrKo coeAHHeHHbrMtr c xonrpQop-

caivrH. l lpll )KecrKoM coeAHHeHHH nJrHT c xoHrpQopcaMlr
HoffBrqlorcfl pacrflfHBaroulue Hartprlx(eHHq y nanopHoft

rpaHH Lr KoHcrpyKqnrr craHoBuTcq 6onee qyBcrBHTe.nrsofi

r{ TeMrreparypHbrM sogAeficrsrflM ri HepaBHoMepHbrM ocaA-

KaM xourpQopcon (npn orcyrcrBun QyuAaueHnrofi nrru-
Tbr). Vcrpoficrao HanopHLrx nnt{T Hepa3peaHhrMH Mox(er
{HorAa 6um qenecoo6pasHbrM nurrrb AJrfl rrJroTHH c Qys--AaMeHtuofi n.natofi, pa3AeJreHHbrx ocaAoqHbrMr.I urBaMH Ha
orAeJlbHbre xopo6uarbre ceKrIHn (Qur. 20-10), B qacruo-

crH, HanpnMep, AJrff nJrorHH peBepcHBHbrx (crrr. Qur.
20-8), rtpu Korophrx, oAHaKo, HMerorcfl npeAro)KeHnq
ycrpaHBarb Hanopnbre repeKpbrrua H pa3pe3nbrMH (cu. f8]),
npHqeM KoHcrpyKrrnff conpq)r{eHr{r nJrHTbr c xourpQopcoM
Moxer 6urr paa.rruvuofi.

llpu paape3ubrx rrJrnrax corpr)KeHue MexAy xonrpSop-
coM.H n.nnroft Anfl nyqmefi soAouenpoHr.rqaeMocrr-r o6uqiro
ycrpalrBalor co rurpa6auu (Qur. 20-9), a trroB 3aIIoJIHs-
ror 6uryrrrortt, ac$a.nrroM HJrH ApyrHM KaKHM-.IIH6o rN,Epo-
E3o"'[sqHo{HItbrM Marepr}raJIoM (ua,npru,uep, np,oua,c.neuuofi
napycuuofi).  fxAponsorqquefi  (uanpuuep, 6uryuuofi  Ma-
cruxofi) noKpbrBaror H onopHylo noBepxuocrb yronuleHuoli

ro.rosRoft qacrn xourp$opca.
6) Apoanote nepespblTur .MHoroapoqHbrx rurorrrn upe-

HMyulecrBeHHo ycrpauBaror 6ecnrapuupHbrMr{, xecrKo co-
eAHHeHHITMH c xoHrpQopcaMrr (cu. Qur. 20-5). Hraercrcg
n,peIJOH(,eHHfi yCTpaMBaTb OipKlI rOTA€JI'eHHblMlI OT I{CIHTp-

Qopcon rrrBoM' H orHparoqnMxcrr Ha xoHrpQopcu qepeg

cneuuaur Hyro coeAlrHurqirbuyro nJrHTy. Tarre KoHarpyKuHH

HMeIOT pgA IIOIOX(HTeJIbHbIX KaqeCTB, B TOM qHCJIe npOH3-

8>ttz. 20-9. Cxe.uo posppsHori utnoputtt i rt,tu.mtt

@u, 20-10' *Wr,#gltrt',:::#:r" c sacomrcoti

a - Ha HecKanbHo\r rpynTe; 6 - ua noxycKaJlbHorr Hi 'rH cKSJrbHo\r
rpy" ta i . . l  -  sacs tnxa  necr {aHo- rpannf ix t r r r  rpyHrov ;  2  -  $n . l t rp

@uz. 20-11. ConpnnceHue apoK
c rconmpfiopca-iltu npu Harlultuu

c o e 0 uHu nte JLb Ho u nnum bl

/  -  apvoSepr rs r ;2  -c rep i rHH da28 u . r t ;

3-,u,r i l  creplr iHtt d-20 nn ua l  noe. .dt;

4- coeanHltre.rtbHaq TIJIHTa; 5 - xorryrol

d=72 ttttrt
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Bo;tcrBeHHhrx (ntrno.nueHrle apoK He3aBHcHMo or KoHrpQop-
coB [ocJle qacTHqHoro HnH noJlHofo Bo3BeAeHr{fl nocreA-
Hnx),  KoHcrpyKTHBHhrx (yueHuureHue BJrHf lHHrr  r repaBHo-
r'repHofi ocaAKH xoHrpSopcoB Ha p,a6,ory apolt, {. e. Bo,3-
MO)KHOCTb npHMeHsrb Tar(ylo KoHcrpyKrlhto Ha cKaJrbrrbrx
ocHoBaHnsx He 6esyxoplreHeHHoro xauecrea) H pacqer-

HbIx (66.nnuar onpeAeneHuocTb B pacrlere r(onTpQopcoB,
qeM ,B cnyqa.e xecTKo cogAHH'eHHbrx c HI{MH a'poK) ,H T. A.
(noap'oduee cu. ,[8]). 'Oaua 

,r.r3 TaKr.rx 'Koftrc'rpyKrlrufi, ,npu-
MeHeHHafl 'Ha traoru,He 'gbrcor,ofi 57 Jtr, noclp,oe,uuofi B
1939 f. Tra cJrox(HoM ocHoBaH,HH H3 ,[ecqaHHKoB H cJr?,H-
4€8, rIpI{BeAeHa Ha Sur. 20-l l .

B 6oruuvHcrse s[yqaeB apKr{ ycrpar{Baror KpyroBbrMr
H noctoqgsofi Tonuln'Hbl B Ka)KAoM ceqeHI{H, nepneHAu-
KynspHoM K o6paaForuefi cBoAa, qro cBffBaHo ruraBrrbrM
o6pasoru co crpeMnenueM ynpourenus rrponsBoAcrBa pa-
6or. Or ceqeHufl K ceqeHulo roJruruHa apoK H3MeHflercfl,
yBeJrr{qHBascb K HH3y nnoTI{Hr{.

_ B ocyuecrBJreHHLrx rrJrorugax rleurpa.nrnufi yron apoK
2't 1cu. $ur. 20-5, 20-24) r,rsMerrqercq or 93"40'-no
18ff; B coBpeMeHHbrx urornuax o6uquo nlpI{HHMaIor
6oanune IIeHTpanbHne yr.rru 2a, paBr{bre 180" uan 6nus-
Kue K 180o, peAr(o MeHbmHe.

a) ITnoruruot c rilaccuaHblrtttt ttoHcortbHbttlu ozortolKarlu,
cryrKaulHMH HanopHbrMl{ nepeKpbrTHfiMr{, ycTpaHBaroT c
I(pHBonuHefinulr (rpyroenu) ouepranner'r HanopHoft rpa-
HH (cr,r. r!rr. 20-3,a) B ceqeHHH xonrpQopca, neprenAn-
KynflpHoM o6pasyrourefi Hanopnofi rpanu. n.nn ynpoqeHuq
npog3Bo,qcrBa pa6or (ona.rly6xn) ouepranuro HaflopHofi
rpanu npnAalor tr noJrr{rorraJrbHyro $opuy 

- n BHAe rpex
HJIH nfiru n.rrocKocrefi (cru. Sur. 20-3,a). B cJyqae n.nocxofi
uanopnofi rpaHr.r (cru. Snr. 20-3,e) pacflpe.u,eneuue Ha-
npnxennfi B oroJroBKe yxyArrraercrr, flosBnflroTcs pacrl-
xHBaIoIqHe HanpflI(eHHrI y uanopnofi IpaHH.

Hepe.qxo oroJroBKr{ xonrpQopcoB npeAJraraercq ApeHHpo-
Barb 18] c qenbro npe4ynpe)K,qeHr.rs BrrxoAa npoQr.umpo-
.sasmefics BoAbr Ha HLIgoBbre rpaHu oroJroBKoB H ee 3a-
Mep3aHHg npH Mopo3ax, cJeAcTBHeM qeto Mo>KHo ox(H.qaTb
6o.uee 6ucrpoe pa3pyrxeHue 6erona.

BoAonenpoHurlaeMocrb rrrBoB MexAy oTAenbHbrMH ro-
.JIoBaMr{ xoHrp$opcon Aocruraercff ycrauonxoft B mBe
ynnornarculefi ryApoHHofi rrrrr ac$arrroaori mnoHKH c
, I{CTAJIJIHqECKHM JiHCTOM.

Quz. 20-12. CmpoumerbHbtc turu
HOnOpHbt.t, nepeKpbtmuu

57:l

4tuz. 20-1i. C-re-+ta. nocmotrHHo?o
(rcorucmpvKtTulsHozo) utaa s HanopHo-M

nepeKpum.uu

e) C qe/Lbto noBbLweHufl oo)ouenpoHuyoeilocru Hanop-
HOrO nepeKpblTHq oHo Bblno,lHqeTcfl Ltg nnoTHofo Bo,{,o_
HenpoHurlaeMoro 6erosa (o6truno MapKr.r He HHX(e lT0-
200); KpoMe roro, Hanopuyro rpaHb neper{pbrrnfl noKpbr-
BaIoT o6uqso cneuuanbHbrM BoAoneupoHuqaeMbrM noKpbr-
THeM, KaK, HarrpHMep, apMHpoBaHHbrM TOpKpeTOM, HHOfAa
aceaJrbroM, cnerluaJrbHbIMH 6nryuusl.tpoBaHHbrr{H rHApo_
H3O,rIgIIHgMH.

Ens noBbr[reHnq BoAoHenpoHurlaeMocra Lr AoJrroBeqHo-
crx (r*ropoaocrofixocru) Hanopunx uepexpurufi  BecbMa
qe.recooopagHo npHHr.rMarb Nrepbr K noBbrlrreHl.rrc KaqecrBa
HX noe.epxuocrel i  (npuueueuue nlur-o6onorreK, a6cop6u-
pyi^ouen_ o6ruusxfi onany6xu, BaKyyMuponauux).

d) Ueot B HanopHbrx nepeKpbrrnfix ycrpanBaror AByx
BHAoB - crpouTeJrbHbre (pa6ovre), pasAeJrfirotqHe ro Bbr-
coTe orAeJrbHbre 6erouurpleMbr€ 6noxu, u nocrorrHHbre
(xoHcrpyrranHnre) tuBbr pacmHpeHHs (reuneparypHo-oca-
.uouHure). CrpourerrbHbre rrrBbr (Ssr. 20-12) 4.nn iyuruero
conpfi)KeHuff 6noros u o6ecne,reHprs BoAoHenpoHHrIaeMo-
cru ycrpauBaror o6trqso co mrpa6auu; HepeAKo HX ap-
l,urpydr, B qeM, oAHaKo, ser oco6ori neo6xo,quMocTg.

B crpoureJrbHoM trrBe y nanopuofi fpaHu 6u.no 6u ue-
.necoo6pasuo ycraHoBl{Tb }reraJrJruqecxnfi Jrucr 8ilfl o6ec-
neqeHus 6o.nnureft rapaHTrrH BoAoHenpouurlaeMocrH trrBa
(rax KaK IUBII sBJrgrorcg MecraMH, ocla6aeHHuMlr B oT-
HomeHHH BoAoHe[poHLrUaeMocrH, H qar[e Bcero Qu.nm-
paqus npogcxoAHT no HHM, ecJrn oHa soo6ue HMeer
uecro), Ho o6Hvtto raKux JrHcroB B crponTeJrbHbrx rrrBax He
Y.CTAH ABJIHB A IOT. P A.CCTOfiUTTU fl MEN(AY STrII MI,I IIJB A'M I4 3 A B HCST

or Bbrcorbr 6fioxos (o6uuno He 6o.rree b il no Bbrcore.
qaqe MeHb[re, pegKo - Ao 8 n).

^^IlgclorHHhre (xoucrpyxrunuue) uBbr pacuupeHHfl (enr.
20-13) c 6ilryunofi unonxoft 

'u.rru 
o6r*raeroii v Merarr-

JIHqCCKI,IM BOAOHCNPOHHIIAEMhIM .IIHCTOM YCTPAHBAIOT B

nJIOCKHX HanOpHbrX f lJTLITaX JIHUIb npH AOCTaTOqHO Bbrco-

KI.IX NJIOTHHAX; PACCTOflHHE ME)I(AY HHMH NO BbICOTE MOXET

Aocrararb B.eJrr.rsuHbr ao 15-25 u u fun*..

_- B apKax nocroqHHbrx tuBoB o6srqHo He ycrpaHBaror.
Vctpaunarb HX B apKax MHoroapor{Hbrx nJrorHH H B KoH-
coilbriblX ilepeKpbITHqx nJroTHH c MaccHBHbrMH OfOnOBKa-
MH xourpQopcoe qenecoo6pasxo B ToM cJryqae, ecJrH
ycrpaxBaroT nocroflHHbre tnBbr a xourpQopcax (o,r. HH)Ke,
fl. 5); TorAa oHH flBrsroTcq nporoJrxeHHeM nocJreAHHX.

3. BoAoc.nnBHbre nJrHTbr

BoAoc.nlrsHue nJrHTbr ycrpaHBaror o6H,rHo pa3pe3HbrMH
(QNr. 20-14), a HHorAa - Hepaspe3HbrMu; B nocneAHeM
cJryqae o6usHo Hanopnbre neper<pnrun raroKe Hepaapea-
HbIe, Cruxx no $ur. 20-I4d H I npeAorBparqaror Bo3-
Mox(Hocrb orAereHuq nJrHTbr or xourpeopcoq npH cefi-
cMe H np. x npHMeHHMbI npH He cJrHrtrKOrU TOHKHX KOHTD-

'6-umgn 
anu oceenbno-

oo9 Sqlnz3flo
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4.tuz. 20-14. 7'unu co1pfrilc.eHurt iaodocJluyHbtx nrtuttl

c K.oHmpQopcailu

Qopcax. Eo.tee npocrofi crblK ro Sur. 20-14,6 (cnena)

npHMeHHM npH OTCyTCTBHLI BO3MOXHOCTII OTAeJIeHHg [JII{-

rbr or ronrp$opca.
Lnn o6ecne,IeHlls .[onroBeqgocrn BoAocJIHBHbIx IJII{T

(oco6enno rtpH cylpoBblx autrax) ue.necoo6pasuo npl{HH-
Marb HeKoropble Mepbl, yKa3aHHbIe Bbllne' B n- 2<r>, AltlI
HaropHbIx nepexpuruft (npnueuenue nnut-o6oaorleK' a6-

cop6upyrorqefi- onany6xu, BaKyyMl{ponauun); 6erou soAo-

cJtHBHbrx nnHT AoJIxen 6uru Mopo3ocroiiruu-

4. tDyH4arrleHTHble nJIHTbt

o) @gndanenrvbre nnurbl ilcecrKo coedwunrcr c KoHTp'

Qopcauu. fl.notuurt c nJIocKHMH HarIopHbIMI'I nepeKpbl-

Honoosue rutumdt")

Quudaaexmuw n/Iumd.
; -  L - K0HmpPqpcbt

UoB
6ot,Jott

ruuma- Koumppopc

@ uz. 20- 1 5. C xe.v irt pac no noJrc e Hlttt

ocadorttto4neJttnepamypHbtx tttBoB

rco um ppop cHblx nno muH c nrto cKltrt{ u.

nanopitt'txu nnuma.nu tt. fiynda-
.uerumruoil nttumoti (aepmurcartbHble
paspesu no npodottt'noii ocu tt.io-

mu.nat)

@22nn,

(o

b-

4 5 7

@uz. 20-16. Cxeaa QYruda'
.wenmuod nnumbl .MaccugHo-

rconmPQ o pcnofi ' nJtomuHbl

THrg,MH pa3AeJ,lqnT rIpH 3ToM Ha OTAeJIb:Hbl'e ceK[l{I4'

lI lB,ZIrMlI, f lBJIfl lOIqnMrH'Cfi OCaAOqHbIMH'I' l 'neMII'epaTypHbl-

,MIt (onr. 20-15); urBbl 3rI{ o6HnI'H'o yclrpaiftBalor rrope3

15_25 ,ti HX yrrJroTHflroT tsoAoHe[poHn[aeMbrMH IIInOH-

KA'M'H.

B IiJIorLIHax c KoHconbHbilMl'l oroJIoBKaMH xourp$opcon

qe.necoo6pasuo moB B $yu4alreutnofi nrI'ITe ycrpaHBarb'

no ocfi nponeTa - B nJIocKocTH IuBa Me)I(Ay KOHCOJIbHbIMI{

oroJIoBKaMI{ xoHrp$opcoa (Qur. 20--16).

Ol @gndauenritie 
'nnuroi 'o6ot'uto 

dpeuupgtorcnr ' llpun-

rrunbl ylrpoficrna ApeHalKefi u noA6opa QultbrpoB re rxe'
qTO H AJIfl MACCHBHbIX NJIOTHH HA HECKAJIbHbIX OCHOBAHH-

poB MOX(HO OCJrIqecTBJIqTb, ecJIH npeAycMoTperb ycTpoH-

CTBO B 3acbr[Ke cooTBeTcTBy]OtUHX tanepefi, KOJIOAIIeB' qTo.

oAHaKO, AOBOJIbHO CJIOX(HO.

5. Konrp$oPcst

a) Cnnowuate rcorurpQopcbt, KaK npaBI{JIo' HMeIor nepe-

MeHHyto roJlull'lHy, yBenl'Itu{Baloulypcs KHH3y; AJIfl nJIOTI',IH

rie6o.rrtuux, a uuorAa v cpeAHHx Bblcor, Mo)Ker oKa3arb-

cfl qenecoo6pa3ubrM [pI'IMeHsrb r1 xouTpSopcu nocrotH-

Hofi ro.nuluxu, estu ro.nUI{Ha fioul{ey ue rpe6yercr 6o;tu-

te 0,8-1 wt, a roJIurHHa noBepxy npuHnra tarofi )Ke c

qeJIbIo ynpoueHul flpol'I3BoAcrna - pa6or'
' 

Ec.rrn 
- 

no pacqery Her seo6xoAlivocrx apMnpoBarb

xourpQopctl, ro xoncrpyrrl'lBHylo apMarypy- cJlelyer -cra-

BHTb B KOJTLIqeCTBe, ne 
-npenUEIaIOqeM 

nOrpe6uOcrU npo-

H3BoAcrBa Pa6oT (rPerutennt

ulecrBeHHO npI'IMeHqfi apMoc

HHeM TeMneparypHo-ycaAorIH
peKoMeHAyercf l  BecTH' KaK rlpar
'aprlrNponaHun 

I{x 6oxosslx IIo]

vrarypu, a nPHMeHnr (n 3aBHl

nuft) Hr.r3KorepMu'IHHfi qeMenr, npaBHJIbHyIo pa3pe3lqv Ha

6.noxu 
" 

o'u*p.r"biTn 6etouuponaxun' a raKxe B coorBer-

I  14cx, 'r toqac n. l l tr t , l  peBepci lBHbl\ nrotHH'
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@uz. 20-17. Cxeau wBoB a rcountpfiopcax

crByloxdHx cJyrlaflx (nttcoxtle nJIorlIHbI H np. cM. HHxe,

n. <6>) - BpeMeHIrhIe orKphlTble IUBII nilu nocroflHHbre

TeMfleparypHo-ycaAoqHble IuBbI, noBbluraq KaqecrBo

(r.naatt'rt,r,t o6paeor*l Mopo3ocroftxoctr) 6erouuux no,Bepx-

nocrefi xontp$opcos (ycrpoficrBoM nrnr-o6o.ro'Iex, a6cop-

6upyrcurefi o6iunsxn ona.rry6xu, BaKyyMHpoBaHHeM H np.).

flpu erou HaAo yquTblBarb, tITo rpeuuHbl B xourpQopcax

soo6qe MeHee oflacHbl, qeM .TpeuHHbI B HanopHbIX nepe-

KpbrTI,rsx.
H,e:6o.nlru,oe l{oJll{irlrocrBo KoHcrpyKTLIe,Ho,fi apMarypbl

HHorAa ycraHaBJluBaror oKoJIo uanopuofi rpaHn - B npe-

AeJIax ofoJIoBKa u oKoJIo Hero (na c"nyuafi HeAoyr{era
pacqeroM pacrsruBaloulux xanpnxenuti s srofi sone), a

TaroKe B Mecrax rIpucoeAHHeHHfl 3,'IeI\{eHTOB XeCTKOCTH
(6a.nox, ,p,e6ep, ;crcHoK xecrl{ocru - np'fi IIoJIbIx li Asoft-

Hbrx InoHTp,S,op,cax). flotu'e KouTpiQopcbl u,arIJI{H, npl{Me.-

HeIIHe B 'BbI'COKI'IX MiHOfoa'pOqHhIX flJI'OTI'IHaX (BbICOTOII

6o.nee 45 tt). '
6) Illeot o rcourpQopca,x (Qur. 2A-V) 6nsarcr: 1) npe-

MeHHbIe crpoHreJIbHble (pa6ouue),ycaAoqHbre (c-nyxatltue

HHorAa H ocaAoqHbIMH) - oAI{HotIHbIe I{ AeofiHue (cv.

Qur. 20-5) fi 2) nocrosHuble eKc[JIyaraIIHoHHbIe (xouct-

pyxtunHue) TeMneparypHo-ycaAoqHble, cJlyxaluHe HHofAa

Lt ocaAorIHbIMH.
Hanpan.neuun IUBoB He AoJIxHbI coBnaAarb c JII'IHI{flMH

BepoffrHblx uanpannenufi paspyIrIeHHs KJIaAKH (.utlnNauu

cKorrbx(eHHt)-cM. n. 20-3,3.

crpourenbHbie urBbr ycrpalrBarcT ropr.r3o.HTaJrbHbrMq HJII4

cra66 HaIUIoHHbIMI4 B cropoHy BepxHero 6leQa, co Iurpa-

6auu HnH IIInSHKaMH. Paccto.flHgq MeXAy cTpolITeJIbIIbIMI'I

ruBaMH tro Bblcore o6uquo 3-4,5 trit, HHorAa 6o.nnure

(uanpultep, 9 i l ) .  OAusoqsue ycaAorlHble mBbI no KoH-

CTIpyKII,H,H aHa,rlOfHqHbI CTpOHTeJIbHbI'M IIIBaM CO IIII]OHKaMH'

pacnoaaraloT [rx vrJtl4 nepneHIHKyJIgpHo cTpoHTeJIbHbIi\4

IUBaM, T. e. BepTLIKaJIbHo, HI|H HecKoJIbKo HaKJIOHHO

(Qnr.  20-17,a) ,  l rJ t r4 I Io rpaeKTopHql l  nepBcro r" ' IaBHofo

H o p M a a b H o r o H a n p f l ) K e H H q n p H n o J I H o M B o A o x p a H I { J I E u l e

(Srar. 20-17,6), qro ryr{ue B craruqecKoM, Ho cJIo)KHee

B NPOHsBOACTBCIiHOIVI OTHOIuCHHH i8] .  PACCUATPHBAEMbIC

rrIBbI, KaK H crpotlTeJlbHble, paa6uaaror KnaAhT Ha 6.uoxu

6eroHuponaHHt.

CoqeraHue ycaAoqHblx IIIBoB c BpeMeHHbIMH ocaAolrHbl-

Mr.r (Ha nepr.roa crpollTeJlbcrea) flpIIBeAeHo Ha cxeMe

Sur.'20-Ii,e. B peiy.rrntate 6eronupoBaHufi xonrpQopcoa
ynounuyrofr B n.- 2i6>> MHoroapoqHofi rrJrorHHbr Bbtcorofi

57 n cexlrHrMlr I ,  I I ,  a sarew l l l ,  3HaqHTenbHag qacrb

HepaBHoMepHoft ocaAKH cJrolr{Horo ocHoBaHHfl H3 necqa-
HHKOB H CJTaHUeB npoH3orrrJra B nepHOA CTpOHTenbCTBa Ii
He BAHSJTA Ha HanpRX(eHUf B apKax.

Eo.nee ,tl,oporHe fi pe)Ke npuMeHfleMbre (xor,ua xorrr
o6ecneqsrs oco6o xoporuylo MoHoJIHTHocrb IcITaAKI{, Ha-
npHMep, n ceftc,nuqecKuX pafioHax npH BbrcoKI,rx nnoTH-
nax) <.u,eofiHbre> (6eronrapyeune) ycaAoqHble ruBbr (cnt.

Snn. 20-5) ycrpaHrBaror,IrJr,r{ B,eprraKaJIbHrblMH (yAo6H'ee

B rrpou3BoAcrBe pa6or) ,  HJIH no rpaerffopHflM rJraBHbrx
HopManbubrx xanpxxeHufi.  l lo oKoHqaHHH B ocHoBHoM
ycaAorrHhrx qsfleHr.{fi e 6eroHe B npoxJraAHoe BpeMs rojla
rIIBbr 3a.x,eJrbrBalor. [soriuue urBbr AeJralor HJrH ay6uaru-
MH, V{ILH CO lunOHKaMH, C Bbrflycr(OM apMaTypbr H3 COCeA-
Hux 6.roxos (o6uuno 6es paapunon). Paccrosnr,rs Mex(Ay
ycaAoqnbrMr IBaMH o6srquo 8-12,5 a, HHotAa HecKoJIb-
Ko 6o"nrure.

flocroqHHsre reMrleparypHo-ycaAoqHbre rrBbr qenecoo6-

pa3Ho ycrpar{BaTb B Tex cJryqasx, KorAa nprrxoAHrcfl
onacarbcfl r{p$MepHbrx reMneparypHbrx (a r{HorAa v He-

6orsurax oca.u,ounux) 4eQoprraaqufi, nper.rMylrlecrBeuno
flpH BbrcoKxx rlJrorl{Hax, oco6euuo MHoroapo,r{Hblx. Taxse

rrrBbr ue.rec.oo6paauo pacnoJIail'arb no rpaeKTopHqrM rJraB-
Hbrx (nallr6o.noruax) HopMar'IbHbIx Hanprx<euufi (Qtlr.

20-17,e), ycrpallBas B ruBax irIrIoHK't{ c HeKoropbI'MH 3a-

3opaMn H yHaqroxan cIIenJIeIIHe B IuBe (o6r*rasxa 6nry-

raorvr). IlleH gTI-t .,[oJt)KHbI coeAHHrrbcfl co mBaMH B Ha-

nopnoM nepeKpbrrHu (Snr. 20-17,e).
e) Crceosuwe rcourpQopcot, He noryrlnBmne IIoKa pac-

IIpocTpaHeHHs, MofyT HMeTb pasJII{qHyIO KOHCTpyKIIHIO'

(pariunono rHrla - cM. Sur. 20-6, e BHAe rrIflpzJIJIreJIbHhIx

susosorl rpaHu KoJIoHH ,r4 csqseft xectxoctu). Tarne

rourpQopcu Moryr onl{parbct HIIz4 Ha cIIrIouIHyIo QyHaa-
MeHTHylo rTrIHTy, rlJrw Ha cIIJIourHbIe B uuxgefi qacrfi

xonrp$opcm (xor'l6uunpoBaHHbIe xourpQopcu), rrilu x<e'

Ha orAs{bHbre $yn,u,aueHTbl rIoA HaKJIoHHbIMH KoJIoHHaMPI

cKBosubrx xourpQopcon.
Eclr ocHoBaHHs npeAnonararb, qro AJIfl IIeBbIcoKHr

nJrorHH Moryr 6rtts paIIHoHaJIbHbIMH cKBo3Hbie .xourpQop-
cbr Hg c6opnux HJrr4 rlacruqHo c6opuux' gJIeMeHToB.

6. SnerueHru x(ecrKocrl,l

a) Tun H pa3luepbl ,rrat"n"ou >I(ecrKocru Ha3Haqalorcfl

B gaBHcIrMocrH or MecrHblx yc.noaufi (rucora nJIorHi{bI}

HarHqHe HJIH orcyrcrBlle ceficua s r. a.). B ceficuuqecKnx

pafiouax o6uquo oKa3blBaercfl Heo6xoAurrrrtu ycrpal{Barb

6a.nru )KecrKocru (ct'r. Sur. 20-I,a, e) uJrn creHKI{ r(e-

crKocru (o'r. Qnr. 20-5) rpu noJIbIx ronrpQopcax, Hc-

xoAfi Lr3 pacrlera Ha 6oxosue ceftcuuqecKl{e cHJIhI. Vcroft-
qnBocrb xourpQopcon npu npoAoJIbHoM llgru6e o6ulquo

nerKo o6ecneqlteaercff npu .nrc6oM BHAe SJIeIueHToB xecr-

Kocrr.r (6a.nxax, pe6pax,-cu. Sur. 20-I,6, HJI4 creuxax),

8 rIpM He cJIHIIIKoM BbIco,KI{x nJI'orH[Iax (ao 40-70 n\ H

He cJlliluKoM ToHI{Hx xonrpQopcax - Aaxe npu orcyr-

CTIBHH 3.-IEMCHTOB X{ECTKOCTH.

6) Pe5pa H creHKH xecrKocru ycrpauBalor HJIH Bepru-

KaJIbHbr]IH (npOUfe B nrtnO,.nueuun), LIJI14 flapaJIJIeJIbHbII{H

nHsosofi  rputr ir  xontp$opca (rouuee, crarurqecKuft pacuer) '

Banxu xecrKocru (cr't. Sur. 20-1,a, e) uelecoo6paauo
pacnoJraf arb pf lAaMH, napaJIJIeJIbHbIMH HH3OBOH rpaHH

xonrpQopcon.
Cobi,xneuue 6anox x(ecrKocrl'I c KoHT,p$opcauu 6Heaer

xecTKH\{ HIIH UapHI{pHbIM (CBO6OAHO 3aJIOX(eHHbIe B

HHtrrH 6aaxu H.'IH ooeAHHeHHbIe c xotttp$opcoM mapunpoM

H3 apruarypu). flpn paspesHblx Koncrpylounx HanopHoro

nepeKpbrrus usllecoo6pasno ilapHllpuoe coeAnHesNe 6a.'rorc

c rourpQopcaMl{ (no4po6Hefi cM. t8l).
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20-2 .  nPEABAPHTEJIbHOE OI IPEAEJI  EH HE

OCHOBHbIX PA3TY1EPOB SJIEMEHTOB

U TEXH HKO.SKOHOMHqECKHX TIOKA3ATEJIEH

KOHTPOOPCHbIX NJIOTH H

l. I lnocxne HarlopHble nJIHTII

a) To.nutHsa nJIIITbI y rpe6Hn aB .[,JIff BblcrpoeHHblx

4oBonbHo crapblx nnorNu o6uquo cocraBrqer 0,2-0,5 x.

A.nq y4o6crna MexaHH3HpoBaHHbIX pa6ot ueJlecoo6paslro
npHHHMarb cB He MeHee 0,8-1,0  11.

6) To.nuruua paspesiroft Hanopnofi nrHrbl a a ;trc6ou

cer{eHHH Ha r.ny6Hrie H noA ropH3oHToM BepxHero 6reQa

Moxer 6rrrr npu6.nuxenuo onpeAeJIeHa no rpaQnry

$Nr. 20-18, cocraeneHHoMy A. 14. OcrponcnuM Ana Map-

KH 6erosa Ro:200 rczlcu2 npu Harpy3Ke roabKo or rHA-

pocraruqecKoro AaBreHnq BoAbI c HanopoM H lr or co-

cranrqnqefi co6crseHHoro Beca nJIHTbI, npu yrJle HaKJIo-

fla nJIHrbI K ropu3oHry 'lr:45". fpaQux cocraBJlelr c

yqeToM [peAynpex(ileHHq noqBfleHHq TpeuIHH- 
.

llpoqeHr aptrnr.rponanran IIJIHTII u- oAuHoquofi pa6ouefi

apuarypofi uoxer 6nrr onpeAeneH no npu6.nuxeuxofi

3aBr,rcuMocru A. 14. Ocrpoecxoro:

' r  =  0 ,  I  +  0 , 0 0 1 5  R 6  ,

nre Ro - MapKa 6erosa e rcef cu2.

(20- I  )

L I

rA

tz0

A H
+ 5 f l t I

<Du.z. 20-lB. I-pa{turc dttn npedBapume-ob-

Hozo onpedettettun moJtuluHbt paspn+ou

nnocrcoi nanopruort nrtumu (no A.. 14. O cm-

poTcKo.uy, ?. Towrceum)

C;re,u,yer 3aMerHTb, qro 3HaqeHHe p tto 3Toi{ Soprr,ry"rre
npeAcTaBnrrercs HecKoJrbKo 3aHH)KeHHrDrM y B pqle cJry-
qaeB on'o H0,oKo,JIbK,o yBeJrHqHBaercrr  (cnr. ,  HanpHMep,

t6 l ) .

2. BoAoc.nuBHbre nJrHTbl

To.rruluuy goAocnHeHori RJrHTbr B Hacroquree BpeMq

o6uqHo [pHHHMaIor He MeHee 0,8- l  , l r ;  oAHaKo 6srsaror

H 6o.nee roHKHe nJIHTbr (nanpuruep, 0,4 n) .

3. QyH4anreHTHbIe rJIHrbl

Tonuruuy H apMHpoBaHHe Syu.u,auenrHbix nJIHr onpeAe-
Jlsror rro pacqery. O6ntqHo ror'IUTHH] QyHlaruenrHoir nJrH-
Tbr npHHHIlalot ,le N,reHb[Ie (uaure HecKo,'IbKo 6o"rt'lle)

TOnrur{Hbr r{oHTpQopcoB noHH3y.

4. ApouHue repel(pblrl,If l

Lns npeABapHTe-;IbHo,fo onpeAeJIeHI'If l To.IluruH aDOK

,IIox(Ho BocnoJlb3oBarbcfl rpaQnxauu, AarouIHMH 3HaqeHHu

orHocHTeJIbHbIx HanpnxenNfi B IIf lTe apKH B 3aBHcHMocrI'I

oT noJroBr.rHbr qeHTpaJlbl{ofo yrJIa apKH H oruocHte.nluofi

TO.r-IUIHHbI ee npI{ AeftcreHLI paBl{oMepHoro AaBfleHHff

Bo.u,br (cu., Hanrpuuep, []), Han npu ooBMecrHoM Aet?c'rnHa

paBHoMepHofo .{aBJIeHHfi BOAbI, EIOHH}KeHHS rentnepaTypbl

H ycaAKH 6erosa.
Apvuponauue apKH (o6riuno ,u,eofiHofi apr'aarypofr)

npoH3BoAHTCq B.3aBHCH,MOCTH OT Be.r lHqI ' IHbI pacTfr i lBaio-

ruHx HanptxeHHH.
To.nquua apKH noBepxy o6uqno npHHI{MaercR paeHol: l

a":0,25-+0,75 nt. , [nq y.uo6cT na pa6or coBpeMeHHbIMH

HHAycrpI{aJIbHbIMH MeroAaMH xe.nareanuo uveri4s o\ 0,8--

+ - l u .

,5. Konco.nrnue oroJIoBKH KoHTpSopcoB

KOHCOJIbHbIX BbiCTynoB

yrne $ :45o (Qur.
l lo rpaSuxy, cocraB-
20-20) Ann MaPKH

apMI{poBaHHfl  KOHCOJIb-

L'nono1uua Porcmonnus 6
cfiemg nexrflg xoum P F o Pco n u

a) l l,peAeapureJlbHbIe Pa3MePbI
nJIOTHH C nJIOCKHMH IIJILITaMH npll

20-19,o) Moryr 6urr onpeAe.IIel{bt
neHHoMy A. Vl. OcrPoncxut"t (Qur.
6erosa R6:140 rcelcn2 u npoueure

@uz. 20-19. Cxe-ttr't
Hbtx o?oJLoBKo6

K pacLemy KoHcoJrb-

rconmpfopcoa
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Quz. 20-20. I-pafiurc dnn npedsapumertbHo?o onpedette-
flufi -pa_3:vepoe KoHcortbHbtx sbtcmynos rcoumpfiopcoe
(no A. H. lcntpoecrcouy). O6osaa'teuun pas.uepos - c.tt.

fiuz. 20-19

Horo -Bblcryna p.a6ouefi apuarypofi ,u:0,3 (6es yqera
{vn r H g CoS p1, yr(a3aHHbrx Ha Qur. 20-19,a).

IIo A. U. Ocrponcxorrry eKoHoMHqHo npr.rHnMarb yBe-

JIHqeHHbIe Bblcrynbl ,  *:+ :  0,5+-0,8; npr{HltMaTb

-td:d , T. e. so=*-e (o6osnaueuux cM. Ha Qr.rr. 20-19,c n
20-20) ue.necoo6pasHo .rrurrrb rtpu Bbrcore nJrorr{H Ao
30 u.

6) Ouepraune KoHconbrbrx oroJroBKoB rrJrorrin c Mac-
.cHBrrbrMr.r KoHcoJrbHbrMH oroJroBKaMLr ronrpQopcon (cu.

Qur. 20-l,a) npeABap[reJrbno Moxer npr{HuMarbcff. no
aHa.IIOTHH C OTOJIOBKaMII BbICTpOeHHbIX COBpeMer{Hbrx nJrO-
rrrrrH slere t"nu (crrl., uanpr{Mep [8], Qur. 43, 45, 46 u 47),
a rracrHocrr.r no cxeue Snr. 20-19,6.

6. Konrp$opcbr

a) Ans qpeABaptrrerrbnoro onpeAeregnrr pasMepoB
rourpQopcon Moryr 6urt EcroJrbsoBaHbr cJre,u,yroutuec[o-
co6u.

l) Cnoao6 npoerrrupoBaHllff <paBHonpoqHbrx>> KoHTp-
$opcos__ c Hcno.rrbaoBaHrreM coorBercrByrorrrnx rpaQuxon
(ct't.[8], crp. 136-154). B sanpoerffHponanurre raKHM

cnoco6oru xontpQopcu sareM norpe6yerca Bnecrr{ HeKo-
mpbre AoBoJrbHo SHaqHTerbHbre r(oHcTpyrffHBHbre H3MeHe-
HHn (cu. [B]).

2) IdcnorugoBaHr{e rpaQnxoa A. H. OcrpoBcKoro, upn-
'Be,qerrrrbrx Ha Qnr. 20-21. llpuuxrne Ha erHX rpaQuxax
o6osHaqeHr.rs scubr H3 Sur. 20-22. fpaQuxu cocraBJreubr
Anq cneAyroqux yc"nonnfi: xoae$r.ruueur rpeHgfi f:0,2;
xoaQQHrIHeHr ycrofirruBocrn xonrpSopca Ha CAsHr Kc:l,I
(npn I:0,7 6es yrrera cr{rr cuen.neuur); o6renasufi Bec

6eroua 1 :2,3 r/us; 6 : 
+ 

:0,[; Bo3Mo)r(Hbre Ao-

noJrHHTeJrbubre Harpy3Kr{ (Aaueuue HaHocoB, celicrrluqe-
.cKr.re cnJrbr fi np.) He yqr.rrLrBarorcr.

flo.nrsyact rpaQuxavru Qnr. 20-21, HaAo HMerb B Br{Ay,
tlro Harueurunfi o6t_eu xourpQopca 6yaer npr Har{-
6onsrueu noauoxnou _B (r. e. npu EaHMeHbrrreM $ ).

O6uqno npHHI{MaIoT F :1,2-+ 1,4.- 3naqeguq ,,a H p tro
rpaQuxau HaLo npHHflTb raKHM o6pasou, qro6br oruo-

37 3ax.t2s

NJIOT Hht

i ; r y n ! q 7 w q e
-lt

tl t!

, @u2.20-21. lpasurcu o:f
mp ey?o nb Hbtx Ko Hmp$op co a

uluHbt sne.ilreHmapHw-a
(no A. H. O cmpo,

unnacanenbnoe'&ffifl'fflg""

*p

p) d"on pacqema
'pe.MeHHofr mob

cnoco6ou
crcoay)

577

(26-21

(20-3)

(20-4)

cETeJrbHEIe Eafipqx(eH'ff ot* oi ^

.qonycxaesHx, paBEbIx:

Io" ' ] :

I  or ' ]  :

ffe rrpeBocxoAHfiH

[o.J .
H ,

I:d
H ,

[or'J: Y ,
rAe. [o.]-nonycKaeMoe AaBneHr{e Ha rpynr;

lorl - AoflycKaeuoe rrarpsx{enue s 6erose rrpr cx(a-
THII;

[or] - AorrycKaeMoe Harps>Kenae s 6eroHe rpn pac-
TrxeHHr{ (cu. r.rr. 10).

_ Maprry 6eroua rnfr xourp$opcon o6uqso flpr{HuMaror
Ra:140 rcef ctt2, BHorAa - 6o.riee BbrcoKyro, penxo-6o-
nee EH3r(yrc.

Hta,o l{Merb B BirAy, qro B cJlJrqae, ecJrx Harlpflx{enue
Ha rpyHT [onyqaercrr 6o.nnme AorrycKaeMoro, Bo3MoxHo
MecrHoe ynapeHne noAoIuBLr Qyu4arr,tenrsoft qacru KoHTp-

Qopca.
Betnuuny $ ro nafiAeunule p H p onpenennror Hg

3ABHCHMOCTfi:

$ :
10,2  -  6 ,5  p -0 ,5  p

(e0-5)
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0 = L
L

r  np . ) -  ,
6) A.trs KoHrpQopcoB MHoroapoqHblx nnorlrn yron 9r

(Qir. ,20-22\ ne c.tre,uyer IIpHHHMaTb MeHblrre 48o; o6uc^-

Ho Axfl  oTI,Ix nJIorHH Mo)KHo npuHHMarb {r:48o 
-: 50o'

n) .opuenrnpoBorrHbre peKoMeHAye]{bre^ paccToflrrufi Mex-

ry ocnMlr xourp$opcoa I (Qur. 20-22) yKa3aHhI B

ra6a. 20-1.

@uz. 20-22

3) Cnoco6 npeABapI'IreJIbHoro Ha3HatleHHfl pa3MepoB

xonrpsopcoB no aHaJrorHH c TaKoBbrrrlr.r Anfl coBpeMeHHbIX

EOCTpOeHHbIx HJtH AeTaJIbHO 3aIIpoeKTI{poBaHHbIx nJIOTHH

B aHanoruqublx ycnoBI'Iqx (auaaoruuuue Hanop, rpyHTbI

Ta1ttuqa 20-1

OpaenrupoBorrHbreo,?irffi;H:" Mexry ocnuu

Paccresnue Mexr,y ocsMu ronrpQopcos I n n

Hanop NJIOTHHTil

MHOTO.

apOqHIrIe
H
B t l

3 E = 5
! 7 < 9
l a z ^

r F 5 9 F
s u c o q
F c c u E F

g = B ? t
t r c r l o } 4

E " * i
5 f , = E H
! d i > r c : c
x 6 ! s : t g
F t s F q , 2
o ; 5 ( J o , )

E ; E g F

.l].o 30
30--60
60-120

Eolee 120

5-8 8-12
l0 -15
12-20
15---25

9-12
12-18
r8-25

l0-18
l5-26
20-30
25-35

fI p n v e t{ a H n e., flpn rerat!g-Y--. npoerrnpoBarl-ux----nu6panuoe

"*"*[n" 
I clea.yet o6ocHbsats gKoHoMI{qecKnMH noacqerauu'

7. OnpeAeJIeHHe HeKoropblx rexHHKo-

SKOHOMHqECKHX NOKA3ATEJICH

t8]) wltvr cooruorleHltfl.- 
OoueurupoBotlHble AaHHbIe o roM' Bo

vuerlruraer'cs o6leu 6etouuofi KnaAKlI

L.trgrun pa3nnqHblx rH[oB tlo cpaBHeHHIo 
/ 
c

I
rorsofi ruIa.u,Kll rpaBHTaqHoHIIbIx nnorllu 

\rl:

r o pacxole a'|pMa'rypbl g B KLII'OfpaMMax Ea

Ha ,u,nfl xourp{opcllblx IIJIOTI{H IIpHBeAeHbI B

3nacenus 1 H g

a

I

f lrorHIru c rIJIo-

CKHMH f lJ IHTAMH

6e: SyulaMeHr-
Hofi nJIHTbI, c

OTHOCHTCJIbHO

TOHKIIMH 3JIC-

MeHraMH (H ,uo

30 .u)
To xe, Ho c orHo-

CI,ITCJIbHO MAC-

CHBHbIMH 3NE-

T{CI{TAMI,I .

fl.norusrt c rJIo-

cKHMH HarIOpHbr-
IIU I]JIHTAMI,I VI

QyH4auenrHofi
ilJII,ITOfi

fhoruuu c Mac-

CHBHbII\{I I  KOH-

COJIbHbIi l I I{  OTO-

JroBKaMI,t KoHTp-

Sopcon (H 6o-
lee 30 z)

MHoroaporIHbIe
NNOTI,IHbI .  .

rAe 4 - COAep)I(aHHe

Setoua:

2 ,5 -5

1 , 5 - 3

I  , 1 5 - 2 , 5 *

Ta1tuqa 20-2

flputrevauxe

C yueuture-
HHeM BITICOTbI

nJrorr{HbI o6rt'I-

H O l I {  g H e -

cKoi IbKo

YMeHbUIaIOTCfl

C yBent{qe-

I IHCM BbICOTbI

rrJrorHHbI o6uq-

HO g HecKonb-

KO yMeHbl l raeT-

cfl

g B

rcel.u.s

30-50

20-40

35-70

6) O1opaaueaerlocrb onanu1vu AJIfl xontpQopcnblx

nnoiun- oPI{eHTI'IpoBorIHo Mo}I(er 6Htl npHHffTa mecrts-

BeAeHHOro 6etoua.--np" 
aroM, IIo [peAJIoxeHHIo uH]K' B' Vl' CtaHxeguqa'

lIox(Ho IIoJIb3oBarbcfi cJIeAyIoTUHMH BbIpa)KeHHIMI{ Anfl

*oi6$'"u"""tu .flpiiE€-4eH'Hr 
arrp xere3o6er'oua K 6ercuy

(,u,annofi  rr laPxn):
. EJrfl QyuAauenrHblx nJIHr

( t tp  I  +  0 ,  006 a,  (20-6)

C yBeruqe-
HHCM BbICOTbI

NNOTI4HbI TI

o6urquo yBenu-
ITHBACTC' I

6-20

30-80

a p r u a t y p u o f i  c r a J I H  B K e  g l I t '



r
TJIABA ABATIIATAfl. )KEAESOEETOHHbIE H

lnfl BCeX OCTaJrbHbrx gJreMeHToB ronrpQopcnofi nJrorH-
HbI (xoHrpQopcon, 6uxon, repeKphrrnfi i 

"p.i 

--

r n p : l  + 4 , 0 g + 0 , 0 0 6 a ,

tAe a - HMeeT npexHee sHaqeHIIe;

/(20-7)

I -.qonoo,uure.nuHurfi 
_ pacxoA JIe@MarepHaJro,B Ha

oua;ry6xy 
-gBepx 0,012 xB ua I 41 6erc,ni; g:

:90 - 0,012 (go - uolsufi pacxo,( JrecoMar,epHa-
noB onany6ru ua I za 6erolra).

flpn- AerrJrbHbrx cpaBgeuxrx (n npnBeAeHHoM 6erone)
TOUTPQOPCHbIX NJIOTHH C N.' IOT'tEAMH APYTHX Tf,ITIOB, HA-
f,PHMep, rpaBI{TarIHOnHbrMrr, cJreAyeT }rHTbrBaTb HarHqtre
pasnHqHbrx MapoK 6erosa B pa3nHrrHLrr qacrflx STHX nJro-
TnH, BBOA' COOTBeTCTBypUtne cooTHoItreHHfl MeXAy CTOH-
Hocrbro 6eroHa pa3nHqHbrx MapoK, T. e. [pr.rBoA; 6eros
palybrl  MapoK x 6erony o.(sofi  MapKH.

d) IIpu, npurreHeHuu- a6cop6upg:tor4ert o6wuarcu ona-
eg6rcu (o6opauunaexocrb o6runexH oAHoxparnan) croa-
Hocrb onaay6ovuux pa6or no opueurupoaouuuM AarruhrM
Bo3pacraer npHMepHo B l ,B-1,6 pasa no cpaBHeHMro c ,Hx
src,HMocrbro rt_pu o6uqtofi Aepearuuoft ururoeofi ona.ny6_
Ke 6es a6oopgupyro&e-fi o6muaru; oAlr,aKo ,fi rpH rrp,HMe-
f,eHr{r{ a6cop6upyroq,efi o6uHBKR crouuocrb ouinv66qHsrx
pa6or He BenHKa a cocraBncer B cpeAHeM oxo.no 5-12%

.- croHMoCTU BCeX pa60r no Bo3BeAeHHro Xonrpoopcnofi n.no-
ru1bil. 

9 cryqae, ecrrff Buecro ona.ny6xu i'adcop6tlpyrc-
qeft o6urluxofi npHMeHqrb )r(ene3o6ironnue n.rraru-b6o-
.EorIKH, To opileHTLrpoBoqHo croHMocrb ona.ny6ovurux pa_
6or Aono.rrHlrreJrb'o Bo.pacrer na s-10% (i yverona ro-
ro, qro xeJreeo6eroHHue [JrHTbr-o6o.noqxu eofi.u.yr n reJro
IIJIOTHHbI, T. €. YMEHbItrRTCff O6ICU YKIIAAbIBACMO|O 6C-
roua), qro oqeHb Mano orpa3HTcs ua no.nuofi cror.rMocrH
NJIOTHIIbI.

flo AaHrrEilM npoeKTHbilx upopa6orox cror.ruocrb KoHTp-
{opurrrx [JrorHH Ha cKanbrrrilx ocHoBaH'sx o6nrquo MeHb-
nle cror{Mocrn rpaBHTa(HoHHbrx n.EoTHH Ea lS-40010, a B
srreJrbnr{x cJyqaflx (oco6enuo flpfl Bbrco,Kr{x ruryxux
nnoruuax) u EecKoJrbKo 6o.tee qeM Ha 40010.

flp'z,uecxaJrhrrblx oc,uoBarr,Hqx H,r<onrp0opcH.brx nJ,rorH-
Hax rnyxnx trJtr BoAoslqBubrx 6es garBopoB (nnu c He-
6oaruruuu sarBopaxu, He rpe6yrouuuu laaccllBHbtrx 6u-
xoe) oKoHoMHs B crorrxocru (n6 mnourenr{ro K rpaBHTa-
qEoHHhrM ttnoruHaM) no.nyvaerca Epr{MepHo raKoro xe
nopsAKa, KaK yKa3brBanocb Br[rtre, Ho o6uqno Bce xe
HECKOJIbKO MCHbIEE. IIPN BOAOCJIIIBEbIX XOTTIPQOPCHbTX' 
[norHHax c AocrarorrHo 60rnruuxn SarBopaMH 

- 
(rrraccun-

Hbile 6uru) u ypo c.na6ux ocHoBanusx (rb.ncran'Qynna-
MeHTHar n.aura) sKoHoMHr B CTOHUOCTE UX (Cemtun n.rro-
TaHEr, a He ro.rrbKo Bo4osrrnBHoro nopora) gaMerlro cHX_

:--r(aercr H o6Hsno.He npeBocxoAnT l0-l5%, a B orAenb-
HHX Cnyqaflx (oco6enno npu ue60JrbrrrHx Bbrcorax rrJrorH-
Ebr) Moxer 6urr erqe xenrmefi (uecxoauxo npoueuroe)
H B peAKHx cnyqasx Aax(e soo6ue orcyrcrBoBarb, ycn_
TbrBar npor.ISBOACTBeHHbre yCJrO)KHeHI{9, r(oTopbre MoryT
BosHHKHyrb npn crpor.rrerrbcrBe raKux rrJrornH (npu flpo_
rycKe 6olruux crpor.rrenbHbrx pacxoAoB, npr4 beroHuio-
BaEHH HarcrroHHbrx AoBonbHo roHKHx xereso6eToHHbrx oJre_
MeHroB u r .  n . ) .

2O_3.  PACqET KOHTPOOPCHbIX NJIOTHH

l .  Pacqer HanopHbrx nepexpurufi

e) Paspesnote nrocKue nrurbt. IIpn pacqere o6u,ruo
paccMarpnBaercff [oJroca nJr]rrn uupnHofi | noe, n,

OcHosHuMH cEJraMH, .qeficrnyroulnMu Ha rrJrHTy, flB-
Jffirorcfl (Our. 20-23) : I ) ,qallesne BoAu HHTeHcHBHo-

37+

I flpe.unapure.rrbno

saHHsMH u.  20-2 ,1 .
Moxer 5urr onpereJreHa B coorBercrBxx c yKa_

EETOHHhIE KOHTPAOPCH\IB NJIOTHH,I

579

@uz. 20-23. Cxeuw K pacqemy nnocrcort paspesxort
uanopnod nrtumbt

crblo P:I!  ( f  -  o6teruHufi necnoAu) HJrri  p:1@-yr ),
ecJrH paccMarpHBaeMafl qacrb [JrHTbr [orpyx(eHa noA ypo-
BeHb HHx(Hero 6re$a; 2) cocraBJrsroua;r' co6crseHHoro
Beca [JrHTbr HHTeHCHBHOCTbTo_ q cos (lJr:a 

1r cos ,.{r, (a_
TonuIHHa r.uurl'rr 

J 
'rr^ - o6remsnft Bec x(eJreao'6eroHa);

1l_.nXnr 
rpeHHI 

-F:Afon, rAe /-oropHan peaKrlr.rn,nnl_
TH, / or,- roaQQuuuenr rpeHurr rrJrurbr no bnope (rou_

Tbr, noneperrHbre r{_ flpoAo.rrnue (F) cHJrbI H gareM B co_
orBercrBr{r.r c I-OCT 4286-48 (cu. ra. l0) _ Heo6xoAnuas
TO,'IIIIHHI tI.IIHThr a u ee apMHpoBaHHe, r{cxoAff ng yAoB-
nerBopeHHq ycnoauft fljporrHocrr.r H oTcyrcrBr{fl o6pa-eona-
EHff TpeIIluH.

Tax, ana ,pacqera npyroBbrx )KecrKo 3aAeJraugbrx B ns_
Tax apoK Ha paBHoMepHoe AaB.rreHr,re BoAu H Ha nepeMeH_

Il",j.*neparypy 
HMerorcfl rrpocrbre rpaQum H Qoprry-

Jrbr Lt J.

HHTeJIbHbIe HarpySKlr: AaBneHHe HaHocoB, .rlbAa, ceficuu-
qecKl{e cHJibI.

flpu uoa6ope norepeqHbrx ceqeuuft 6eroua t,t apMarypbr
apoK npor'r3BoAsT pacqer He roJrbKo Hg ycJroBHf na.qex-
Hocrl{ 3:PKH rIporI{B pa3pymeHHq, H9 _H H3 ycrloBHff orcyr-
crBurr o6pae^oaauua rpeulun (cr,,r. |OCT 4296-+9, [6], 

' 
a

raKx(e rn. l0).
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9TOM pagqeTHrrrM rBJrfleTCfl CeqeHr,re 48. ^ IpH 
yBeJIHqeH-

Hbrx BbrcTyrrax Tarur(e U cetenue Bl . flpu6np)KeHHo npg-

HuMaercfl, qro peaKuul IIJIHTuI A pacnpeAerrercq- no rpe-

y.ronbuofi gnlope AilE, r. e. npHnQI(eHa Ha padcronuun

e
; or KoIIqa Bblcryna. Cocranngrcu,efi co6crBeHHoro Beca

t1

KCIII,coJIbHoro Bblcryna $ cos p1 (rnuru 8l' cos {1 -'niin pac-

serHoM ceseHHH Bf) 
-o6uurro 

B pacqere npeHe6peralor,

oAHaKO yqurblBarb ee cneAyer.

C.n'elyer yquTblBarb raK)I(e 'Aefisreue cHJI Tp'eHI'Il
p:fe:Afsn (cu. nuue 11. <a>), Bo3HI'IKaroIrlHX B rJIocKo-

cru' A!, 'np, 
'no"")I(eHHH 

reMneparypn (cnluafi  noBblue-

Hr4,fl, TeMneparypbl 6onee 6.naronpurruuft-lL c oOparHbIM

npoqHocTH rr orcyrcrBHs o6pasoBaHHff TpeuHH.'3"a,Ierlue 
p Mox(Ho npHHHMarb IIo Qoprt'ryle (20-1)'

B c.rryrae SneMeHTapHoro pacqeTa KoHco.rrbHbrx yTOJIIqe-

sUfi nJIOTHH C MaCCI,IBHbIMH KOHCOJIrHrIMII OrOJIOBKaMH

tr t8l.
Mecrxue Hanp.sx{eHr4fl oKoJto yrnoB MOX(EO CyUeCTBeH-

Bo vMeHbIIrHTb nYTeM oKpyrJIeHIIfl 3TI{x yrnoB (cu' 11 u 12

u, 6ur. z}-lgd u rz, ii Ha OHr. 20-19'6)'

2. Pacqer BoAocJlHBIrbIx nJIHT

Ha soAocflHBHylo [JII{Ty, KpoMe co6crseHHoro Beca IIJIH-

TH, Aeficrnyet rHApoAI{HaMHqecKoe AaBneHHe {epeJIHBan-
qrifis ce.pes ruroTHHy BoAbr, a LrHorAa H ceficM'qecK'e

cr{Jlbr u yRapu nbAI'IH (npr'r nounoM pexl{Me B HHxHeM

6re6e i, ec;r,u HMeeTcfl OcrroBa'r,re npeAnoJIaraTb, qTo

BpaqarcEuecs B BaJIbqe JIbAHEbI CMOTyT <IIpo6HTb> BOAO-

c.rrnsnyro crpyro, - npl,r tosxofi crpye).

ruapoaun-a-lrr[cecroe AaBJreHHe SaBucHT oT oqepTaHI'Ig

npoQuix BoAocrII{Ba. flpu BaKyyMHoM npo$ule cJleAyer

JtrIHrbIBarb oIIIopy aaryyua, npr 6eenaKyyMHoM npoQu'ne

[,aBneHLIe Ha nJIIrry oqeHb MaJIO' HH-O-rAa ero B 3anac

npr{HHMaIoT ,paBHbrM TOJIUUHS Crppr. Ha HocKe nJIoTl{HbI

.yrluTbrBaroT lleHTpo6exnyro cr.rJly; npu sTOM BeJlHqHHa H3-

6urocHoro ou"n.""" 
a (na eAHHHIIy nnoqaA') Mox(er

flpn pacuerax cJleAyer rah?Ke onpeAellnTb TeMneparyp-

nue- xanptxeHns B BoAocaHBHblx nruTax, oco6eHuo, ec.nu

oHH Hepa3p$Hble.

3. Pacqet KoHrp$opcoB Ha npoqHocrb

a) Ocuonuulral{ Harpy3l(ault, .qeficrByroulHMH Ha I(oHTp-

Sopc, sBJlslorcfi: AaBJIeHI'le BoAbl (c BepxHero 6reQa, a

r{HorAa LI c HHx(Hero); Bec HanopHoro nepeKpblTHfl '  ecJIH

oHo )KecTKo coeAlrHeHo C XOHTpQOpCOM, HnU COCTaBJISIO-

urafi  groro Beca, HopManbHag K Bepxonofi  rpauu (npu ne-

per(pbrTHsx, oTAeJreHHblx or xoHrpsopca ruBortl) ; co6crneH-

nHfi sec xOurpQOpca, a TaKx(e cpaBHHTeJIbHO HeOoJIbIII[e

Harpy3Kl{ OT MOCTa H gJIeMeHTOB )I(eCTKOCTH, yqI',ITbIBae-

Mbre JMItrb npl{ AeTarbHblx pacqerax.

B coorser-crBylotuux cJlyqat{x Mofyr Aeficrsosarr Ha

xourpQopc n AOnOJrHHTeJrbHbre cr.rJrbr: AaBIeHHe HaHocoB,

orJIolI(HBlrlnxcff B BepxHeM 6leQe, AaBJIeHHe JIbAa' ceirc-

MfiqecKr.re CHJInI tr np. @Oprrlyau A.tts _6uCrporo no1cqeTa

rla,BH,efiilrr4x vr's yKa3aH,HbIx cHJl cM. il] s ra' 7'

6) Pacqet Ha nPorlHocrb KoIITPQo6) Pacqet Ha nporlHocrb KollrpQopgoi- TIPgllBgAHrcfl nc

AorrycKaeMblM uanirnxenuau (cM.- |OCT 4286-48)' Pac-

Ttrr{Ba1gglne Haflpfl]KeHl{ff MOryT 6Urr AonyUeHbI B ycTa-

HOfi MCXAHI,IKH.

"r
6uru nou6.nnxeHso oflpe.lleJleua no Qopuyle:

h ,

@uz. 20-24. C xeurt";ri:::#.v rcoump$o pcor

t: ( '.a) ( 20-8)

rAe U - cKopocTb ABI{X(eIrHs BoAbI Ea

ft - ToJIIrl[Ha crpylr Ha HocKe;

R - paauyc KPHBH3HrI rloBePxHosrfi
g - ycKopeTrHe cHJIbI TflX(ecrH.

EOCKC;

HOCKE;

r Helocrarrou raKoro pacr{era qBrrercs 
-npr6-{1T,e-119crb 

yqera

Konconbnbtx y"orrur"""r, 
-rl"ip$opca 

y uup-xo"oft rpann (ea-euenrapHu u

MeroJtoM r{JrH BKrrroqeHHeM B HaFpy3Ky oitr"*opnoFo neperporrnn), ro-

Topble qacro soo6ue He yqnTblBanrcfl '
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fadnuqa 20-3
QopMynbr Inff  onpeAeneHHs Hanpfl)r{eHHfi

B,nru Banp'rxeH!' 
I H"n(",o *"o" | 

"x3oB,q 
rDa'b

l l

i

I
1
I
I
I
I

I

l .

i 
rril, v2

, " ; t l ,
o, :  

. - i ; f t  
- '1v -T , tE'* '  "  (20-13) l  oz:0 (20-14)

HoDMarbaHe u"uorn- l  '  I

."f""f"T;";;"T,,"-::o*- 
I ";:;il -.a;ctc2.,, ,r-,u,1 {, - {ctgzp, (20-16)

I
I

I +  i  
'

t i O . .fraruue uopuaruuue 
| 

\-u d 1zo-rr1 "i: #., 
po_12,)

H o p u a . n r H u e  B B e p r n - l  o i

-__:_9t] 1ip"I9!!1 rys lllgpsg! lp"{, Ig41ry""I1. Towo osu coorBercrByror cxeke Q{r. m-2{,6. VrasaHxqe BDlpa)|(eE s np,6rxxesEo
xoryT b{rb or8eceHu ( cerle tto d-d 3e xoHcorlbHlrxrr BHcryl|ar|t,r (Ofir', zo-24, c), qro o66rrruo x renaercr, na canox x'e aere E gror cetr€Hfia
BaflIrpr){(eHnf, qr n q, HecxoJlbl{o ol}nqH6r ol ykasal Hx. E leicrlrtTenlsocrrr u e r o c p e r c r r e B x o Ea Hatropsoll rpasfi o' :1y n a'-

::*--fratgrar. Han6o,reo onacdofi 5oHofi a mtoureEilt lolElrxnoB€rrrt pacrcnrliuotrlrr nrtrpcx(er(Br, Tar(Ilrf o6pa!or, tg{ercc
s l n ! , ! .

sorre oKono ceeeE a o-o, a se enocperclBerrEo aanopEa{ rpax6.

cerreHufl (l-1, I I-ll, ..., 0-4\ a6el r, ro r(paeBbre Ha-
IIpg]KeHHff oy onpeAgrrflroTcfl r.r3 HSBecTHofi 3aBHcHMocTT.r:

XP 2M
d  - -  I

F r l w ,
t w

rAe X P - cyMMa Bcex BepruKaJrbHbrx cHJt,
2M - cyMMa MoMeHToB Bcex cHJr orgocnTeJrbHo

ueHTpa Tfl>r(ecTH cerreHHg (r AaHHoM cny-
9?€ . :  a6eA) ;

'  
F  uW-n.norqaAb v  MoMeHT conpoTuBJreHnf l  npr rMo-

yronbHoro ceqeHHq.

llpn yqere KoHcoJrbHbrx yroJrruennfi A HzAo noJrbso-
Barbcfl 6o.nee o6qefi Qopuy;rofi:

\ -D  t  Ar
L I  H I I L

-  _ -  _ l _
t *

. , F I
'  " z

rAe ./"- l,rol'teHr HHepUHLt oTHocHTeJrbHo ocI,I z-2, [po-
xo,qfuefi  qepe3 qeHTp Tsx(ecTH paccMaTpHBae-
MOIO CCI ICHI , Iq ;

r -  paccroqHHe or oct l  z-z Ao paccMarpHBaeMoro
MecTa ceqeHHf:

,F' - nrouraAb noJrHoro ceqeHHq c KoHcoJrbHbrrrx Bbr-
clyl?MH; ocrarrbHbre o6osuaqeHnq IIpe)f iHHe
(lM 3Aecb orHocuTeJrbHo ocu z-z; noJroxu-

TCJIbHCE 3HAqCHHC MOMCHTA -  I IO qACOBCf t

c rpenKe) .

^^ 
t j l .p" raroi i  npelnochrrr.Ke H rpeyronbHoM xorrp$opce (cr.r.  Sr.rr.

20-221,  no^Bep)KeHHov ae f ic rnn to  J tH l rJb  ocHoBHbrx  cHn (4aBneHl r ro  Boabr ,
I |pHHH Nt ae i \rolty ro Eepr.u HHbl rpeynoJt bHoro xoH fprlopca, n co6crBeHHoMy
Becy KoHrpq)opca)  H cocraBJreHbl  npHBeaeHHbte  Bbt ruer  a  n .20_2,6 ,  rpa( rC-
Kr{ AJrn npeaBapurenbuoro orpeAeneHus pasMepoB rourpSopca.

Hanpaxeuue Ha Harropuofi rpaHz o'v cneAyer
onpeAerrrrb,^ npHHHMaff '  B Qopuy.ue (20-10) x-xr
(cM. QHf. 

'zu-z,+,a) 
H 3HaK MHHyC y BrOpOfO cneHa sop-

MyJrbr, Hanpsx(eHr.{e y HH3OBOTI rpaHr{ 
"; 

-npHHHMaf

X-Xz H 3HAK NJIIOC.

Ocralrnue -Hanpflx(eHur,rla Fparrrflx orrpeyrerrsloTcrr,no
Sopuy.rlar*1, npHBeAeHHbrM B ta6n. 20-3:

r) Ec;rrn HanopHoe neper(pbrrne )K e c r K o coeAr.rneHo c
I{OHTpsOpCaMH, TO yKa3aHHbre Bbrrue pacrreTbr no TeopHH
y[pyrocTH cTaHoBflTCfi MeHee l-oqHbrMH; To >I{e U
3neMeHTapHbre MeToAhI pacqeTa. flpn flocJreAHr.rx noJrb-
B.yprcs- . I.nfi onpeAenegHfl Hanps)KeHnri ov Qopuy.nofi
(20-10), npuqeM B pacqer srioAqrcs T-o6paaHire ceqe;
HHfl^ c HanopHbrMn neper{pbrrnfl,Mu (na QHr. 20-24, .8,
e, d 3arxrpr{xonaxnr). IduorI.a, a \Jrfr npu6.nuxeHHbrx
roAcqeroB o6nuno, norrb3ynrcs u' Qopuy.rrofi (20-9),
ycnoBHo cqHTafi HanopHbre rrepeKpbrTllfl oTAe.[eHHbrMLI OT
xourpQopcoe.

[pyrue Hanpsx(eHHfi Ha rpaHsx oflpeAeJrffrorcrr no Sop-
My.rraM, rrpHBeAer{HbrM B Ta6il. 20-3.

A) Bce HanprrxeHHfl B nro6ofi TorrKe BHyrpH Te,'ra
I(oHrpQopca ( i le Ha rpaHqx), onpeAeJrffTb Koropbre cJe-
,4yer Anf nJrorHH 6o.nsnrux, a HHotAa H cpeAHHx Bbtcor,
c r leJrbro nocrpoeHHq rpaer{TopHfi r ,rangux nanpRxeHufi,
KpHBbrx Bo3Mo)r(Hbrx. paspyuenufi  H KpHBbrx pasHoft '
npoqHocru r<,r,a!Ku (cl,r .  uaxe), r lpu pacr{erax MeroAaM}I
TeOlplr.H ynpyrOcTH JIeTKO nOACqHTbIBaTOTCq nO COO] BeT-
crBtyloII IHM Qopuyaau npu noAcraHoBKe B H,r{x KooptrHnar
ToqKH. l lpu 3neMeHTapHo-M METoAe pacqera Bce Hanpfl-
x(eHHq BHyrpH xoHrpQopca MoryT 6urn npu6nnxeHno
orpeAeJreHbr cJreAyrouIHM 06pa3oM.

flpn npuHflroM nHHeftHoM aaKone pacflpeAeneHus Ha-

(20-e)

I

' i : i  -

:,'

(20 --  l0)
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rAe

l l

@uz. 20-25

upRxeunft ou e .nrc6ou ropHSoHTuuIbI{oM ceqeHHH 0-0t

HMeeM ($ur. 20-25):

a - Cx2 1- Ex $ F (20-24)

c, x Cx + l(. (20-25\

flapatrerpu C, E v F B (20-24\ oilpe;tenflIorcfi n3

rpaHuqublx ycloeHfi:  npn t -  0,t  :  1'  I{  npn

fi- f i ,  a: t" (Hanpnxexnn He rpaf,f lx EgBecrHbI, cM.

ta6t. 20-3) 14 H3 yc/IoBHr:

(t, I
n , : ? :  

J  
( c x z + E x * F ) d x :

0

CbI Eb'
:  

?+ 
- ;+nt ,  (20-26)

Epuqeu npH6nnxerHo Mo>xuo npnxrrb:

Q'= 0= ,  (20-27)
. r

rle Q - nonnan cABnraloqafi cI{JIa EJrfi ceqeHl{r g-4i

lq - noagas nnou,aAb paccMarpuBaeMoto ropH3oII-

TaJIbHoro ceqeHHfi roHrpQopca (saurpnxonaHa

Ha Snr. 20-21, a, 8, ,, 0);
bd-nnouaAb ceqennfl  xoHtpQopca 6ee yqera Ha-

nopHofo nepeKpbITHfl lrJtu KoHcoJIbHbIX yTOn-

Kacarenrnue Hanpffx(eHlrq t , KaK r{3Becrllo, AoJIxHbI
npn aroM pacnpeAenflrbcq ro saKoHy napa6o.nu mopofi

crerreHH )(, a Hanpfx(eHr4A 6x - no ry6nuecxofi napa6o-

ne, Koropafi, oAHaxo, o6uqso 6Hsaet no.norofi H npu-

6lnxenuo Moxer 6utr 3aMeHeHa auuefiuofi saBEcI{Mo-

crblo. Taxnu o6paaou, npI{HHMaeM:

utensfi.
HcxoAs ur yKasannblx yc.nornE:

c:  !  |  f " '  - . '1 -L # br '
b ,  L .  

,  2

6 t  b
E : -  l q ' - b t ' *  

-
b z  L .  3

F  r =  t ' .

(20-2rl

(20-22)

(20-23)

(20-28)
("" -

VqHtrtaaq rpaHflI{HbIe

crn (20-251 6yayr:

n

Onpea,e.nuu
noAcru{TaTb v

ycroBI{c, EapaMeTpbI gaBEcI{Mo'

6 r - 6 *

I ( :  a ' *  .

s rrodofi TorrKe oy,

IJraBHbIe Hanpfl)KellHfl :

Q0-2p)

(20- 30)

6 x 14 T, JIgfKO

(uau oe): 'iu *

- l /  
/  \ .

V (o, - ou)t f  4c2 (20-31)

( o r - o r ) 2 + 4 r 2 (20-32)

vr.nu io, onpeAensrculne HaIIpaBneHHfl .EeficrnRq uIaB-

HbD( HopManbHbrx uanpaxeHuft (Qxr. 20-26), HaxoAffr-

cfl Ir3 SaBUCI{MOCTH:

tg jo:
(on-c r )  t  V  Fr -oy)2  *  4 rz

(20-33)

Eo.nee roqrro Bce Eanpilr(eunfl B .nIo6ofi ToqKe KoHTp-

Sopca .nro6oro oqepraHHfl Moryt 6urr onpeAeneHbl Me-

TOAOrr,r <MaJrbtx 6.[oKoa>, TaK)Ke ttBrqrctuHMcff S.qeMeH-

TapHbrM MeroAoM crponre.nuHofi MexaHHKH H HcxoAfl l l rHM

E3 rHnore3br .rtuuefiHoro pacnpe,tteJIeHHg nanpnxenHfi
ov B rropn3oHTaJrbHbrx cevennnx [8].  3ro'r ueroA BecbMa

r-py,uoeuox, rpe6yer MHonoqncJeHHbIX, xorfl u nPocrblx,

nuuncneunft;  oH HHorAa npHMeHflercs npH AeraflbHblx
pacqerax xoHrpQopcoa nocraroqHo KpynHbIx nJIornE,
npeABapHre.trbHo paccqflTauabrx. oAHr{M H3 6onee npu6ln-

N(eHHbIx cnoco6oe.
e) 3naa 3HaqeHr{fl Tex Hnn urrbrx nanpnxenHfi B pnAe

ToqeK xourp$opca, JrerKo nocrpor{Tb Jt Lr H H t4 o ll I{ H a-
K o B h r x  H a  r r p s x e H u f i  ( n a o c r a r u ) .  H a u 6 o n r -

unft I{HTepec npercraBJlrlor lt3ocrarbl rtaBHbIx Hop-
MaJrbHbrx Hanpnxeuuft o.1 Lr 02. C Hx noMoulbK)
c r p o r r r  K p n B b r e  p a a , u o f i  r t p o t l H o c r u -  K n a A K E

il]  H [8],  xapaKrep Koropblx yr{HrbIBaercf l  rpn pacnpe[e-

neHHr{ MapoK 6eroHa B pa3nH'{Hbrx qacrf lx xourpQopca'

3ru KpHBbre s 6oaumuHcrBe cJtyqaeB He LIMeTT 6oao-

uono npaKTHr{ecKoro 3,HaqeHHfl.  TaK Ka,K r xoHrpQopcax
nepeueHHofi TonurnHbI HanpflrxeuHq pacnpe[enfltorcfi

I IOBO' I IbHO pSBHTOM€pHO Vl ,  KpoMe TOIO,  OqeHb HH3KH€

MapKH 6eroHa (c* r .  n .  20-2,  6uar)  oduqso He npnMe-

Hflror, crpeMflcb noJryqHTb 66auuryro rapaHTHro Aonro-
Ber{Hocrlr coopyxeHHfl.  f lpaxruuecxn uerecoo6paeuo
crpoHTb raKHe KpHBbre !.nfi xourpQopcon nJrorHH 6o.tts-

UIHX, a I{HOrAa CpeAHr{X Bbl-
coT. fI'pH nocTpoeHHn KpH-
sux paaHof t  npoqHocrH KraA-
KU B 3OHC NOJIOXTTTCJIbHbIX

(cxHuarournx)  aHaqeHuf i  oz

xoaQ$uu'neHr y.renbHofi npov-
HocrH KnaaKH fti [] creny-
eT np,HHHMaTb paBHbrM eAH-
HHUE H JIHUIh N.i l f l  30.

HH OrpnqaTerlbHblx c2 6patl

g

@uz. 20:-26

s 1  I

I

2

. T  -  
o i - 6 1  

-r m a x -  
z

- +  i v

2r,
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@uz. 20-27. Kpueorc f oo: f (o,, 1) dnn nocmpoeHufl
K p u s b tx 8 o ,'Lt o nc H' 

i;" 
rr17 

fr:';:# 
";{$u 

. 
" 

rc o nm p s o p c o e

ft1 ( I no ra6.uuqe, cocraBnennoft npoQ. B. lI. Cxprrm-
HHKoBEilM (crrr.  [ ]  n t8l).

T p a e K Top !rJr rJraBHbIx gaN,6o.nsurux cxu'Maloulnx
HopMa.'rbHbrx uanpnxeuufi crpoflT npn noMolqla Qoptrly.nu
(20-33); Hcnonb3yrorcs oHH B pqAe cryqaeB Anfl  Ha-
gHaqeHHfl no.[,o)r(eHufi reuneparypH,o-ycaAo'IHbIx H yca-

AoqHbrx ITIBoB (u'r.  n. 20-1, 5(6>).

A . n s  n o c r p o e H n f l  K p H B b r x  B o s M o x < H b I x  p a B p y -
nreHufi K.[aAKH, c KoropbrMn He AoJI)KHrI coBnaAarb
HanpaBJreHur tnBoB B xonrp$opcax, Mo)KHo BocnoJIb3o-
Barbcr  (u" r .  ts l  Ne 10,  l95 l )  rpaSnxor" r  * to : f  (or ,  t l ) ,

rIpEBeAeHHhrM Ha $nr. 20-27. flpu arou tt'ro-yron MetK-

Ay HanpaBreHHeM Hau6orsruero r f laBHoro HopMaJIbHoro Ha-

npg)KeHHfl 01 rr HanpaBJreHHeM sHeurHefi HopMarH K

nnouaAKe Aeficrgng MaKcuMarbHoro a$Qexrunuoro

cKaJrbrBapulero Hanpffx(eHHfl; 
.'l: jl 

, npHqeM 62 -
o1

HaHMeHblxee rJraBHOe HOpManbHoe Harlpqx(eHHe B AaH-
uofi ToqKe.

HMeq rpaeKTopuu DraBHbrx EopManbHbrx nanpnxenufi
(I  poaa) H sHafl e nrc6oft ToqKe npo$lurr sHaIreHLIn
rJIaBHbIx HopManbHbrx uanpnxeHuft cr vt oz no H3ocra-
TaM 3THx uanpRxennfi ,  JrerKo nocrpouTb KpHBbre Bog-

Mo>rHbrx paapyruenufi, orKJra.rr.brBafl gHaqeHHfl yrJIoB

. l *  o  \
* t;- <os J , onpeAerrseMbrx no rpa$nrcy Srar. 20-27, or

\ z  /  -

KacareJrbHbrx K TpaeKTopnqM I poAa, npoBeAeHHbIx B

coorBercrBylourux ror{Kax. Kax noKa3brBaer aHaJIH3,
MaKcHMarbHbre gHaqeHr.rf l  a$$exrnauoro cKaJIbrBarculefo
HanpsxeHns nonyqalorc f l  npn yr rax [ ro l ,  :  +  oo i

gTH yrnbr H onpeAeJrsroT KpHBHe Bo3MoxHblx pa3pyue-
gufi.

4. Pacqer r(oHrp$opcoB Ha ycrofiqnnocrn

(npx npoAoJrbHoM H3rH6e)

flponepxa ycrofivnnocru npH npoAonbHoM Hsrn6e
c n Jr o rx H bI x xoHrpQopcon nepeuenHofi ToJnIrHHbI, 3a-

A q r r a n u b r x  B  o c u o B a n r { e ,  6 e s  6 a a o s  E  p e 6 e p  x e -

583

llr

@uz. 20-28. Cxeua audeneruun
pacqemHo?o ?Ier{eHma. D3 cttttou-
Hozo rcorumpSopca 6es 6atorc,
u pedep rycecmKocmu npu npo-
sepKe e?o Ha npodononoifi. uszud

c T K o c r H, Mox(er 6rrrt npoH3BeJIeHa cJre,(yrcuuM o6-
pa3oM. flapan.nenoHo Hl.rsosofi rpaHu xoHrpQopca, oKoJro
Hee, Bbipe3arcT oneMeHT AnnHofi L n wupunofi b (yao6no
npuuaru b:Lr, Sur. 20-28). Ats aroro sreMenra

[oAccurbrBalor 3HarreHr.rff $: + n E: 
LJ-

dB 4a
qeHr{fl - cM. Ha Sur. 20-29), npnqeM E
ro Qopuyae:'

4 ( ,i,$, -2"i0)

 oo.rp-oi" $, 
'

(o6osna-

onpeAeJrsror

(20-34)

d,cp ry 
-cpeAHsq ronrqx-r . ue$ r - f t , np ' qeM

Ha roHrpQopca (nr,rAe.nenuoro ero eJreMeIITa
ruHsofi Ll1,

@uz 20-29. Kpuawe Q:f (E,t\ dttn pac-
qema ua npodottout'tfi uszu6 cnJtowHbtx
xonmpfiopcoa 6es fattorc u pe6ep rfiecm-

Kocmu (no H. [1. Posauoay)

],frFil[=o#'

Kpumuuetxoa xdepgoKo.

Qxp=9cvea-xpt=-g!P
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BaHHffi F: I -:- 1,1, Anff cKaJIbI cpeAllero Ka'

6. Pacqet KoHrp$opcHblx nJIorHH Ha cABHF

a )  f t p n  c K a J I b I I b I x  o c H o B a H H f l x  p u t u t t - - - - l ?

ll#JJpL:, )r: |'\"r,^"!nl^o"Lu?%?"" I*ffi ll q^;;l-_iiy.::;l^:.-". 13:,:'looflF,,,1?.,"_il:"'#".J,.J;i"J
p:1,5 +-  1,6. Qopuyne KaH.A. *". uiyx B- H. x\1xil?11 llt:,:|*:

u conpoTHBnelnHeM CKaJIbI 3a KOHTp-

oi" -rnalroe [opMaJlbnoe HaDptxeflne y. E[3ooofi

rpaHn E El'txHeM ce'leHux KoHTpOoPca lcM'
' 

"iOrI. 
20-3 n rloPuYaY (20-12)i;

oi.o-ro xe, IIo B Mecre cperllefi ro''ruurbr Kolrrp-

0oPca.

3arex uoacqrnusalor KPlrrlqecKylo HarpyaKy rta prc-

cuarp[Ba€rilbrfi gneueHT ronapQopca:

8tr"
O*o:{ #, (20-35)

rre 0:f(E,$) - Koe66nuxegr, orpeaeiqeuufi no rpaQx-
' 

rY 
-Qirr. 

20-29;
E - u6lyar yqpyrocrlr 6srona' Koropblfi

AJI' opneETtpoBoql{Hx flo,q'cqeToB c ao-

craroqHoi EaAexEocr6K' uol

srecb nPflEflr Pi"ii"ti- E - r'l 
tu'umu

od.^
t"p: 

i 
- xoldeHT fiuepufifi ceseHEf, t 

Inr|Ea paccq[TbrBaeuot _6alr<r 
I paBrra pac-

xecre cpe4refi ero ro',lErtrEbr; #t;Sy 
ocaaosEo-TeMfiepar)'psHn[ EBauh

'L- tlluua 3.Ile[esra.

Kosrpoopc rdox{Eo cqtrrarb vuofiwrrux 
", 

,?ff"1f;.ifi:::: "*" 
'qrrt 3Kclurvaraultorrroro

-sfi ndrirO, eorn orHor[eHr{e KpfiTltqecKon_ Hl pl6lxxeirsoro onpe.IeJesufl _3IIIopH _paclpeAe-
[oarDooDc K -4eicrBureJbsofi, T' e' KogQqxu inDsxesnfi rloa 4yEAaMearEoff nnxroli (yBe"'In-

ca ii 
'"e 

Oynet MeHbqre aoflycr MoE Br {i nanpaxeaxfi f xanoprofi t{ flItgoBofi rpaflqM

lxeEBo: I'loxao paccumperb sJle!'resT (pyElaMeE'rxon

tt rrsofi B (Onr' 20-30,0) II upnBofi I (Qtr'
\{ni)

'': - :- > k?' ' npo""ueai' Paccer ro ra6nruau [2]' ysururar

d; bds t"J""il"""ill*"u"lfJ'poa"?p"!l""on'o"""" 
6v"o"-

r.q,e & - KoeOOrurreET 3anaca fipu aocrlxen niuru ronrpQopcnblx IItorI{E Ee KaK 6aflxr' a

rl'oq'ocrlrr npo 
"*u"n'"' 

f";-Tijt rbl lta JrlpyroM oc'oBa'rr' Eo ra*Iie pacqe'rE

ilf,]'li. 
"ior,'i"otipie*"rfi 

" 
sasr Becb'a tpoMo3aKl{x BHqtrc-ne'ri'

r

r

,  p -

K.rlacca KaIIHTaJIbHOCTH coopy)KeHHq I',t KOM- 
ll

6unaqnu AeficrBylouux cHJI n HarpysoK; ll
KosOQilqseHT, yqurblBalouuft HeroqHocrb Me- 

ll
roAa pacqera; npn rpoqHblx cKarIbHbIX ocH9- 

ll

flpu6"rrnxeHnble pacrlerbr Ycro

Anfl PqAa ApyrHx 6o.rlee CJIOX(HbI
qHrr cocpeAoroqeHHofi cHJtbil BBep:

De6ep xecrKocrH, Allfl HeKoroPbI)

rbopcon) nduseAeubl B I8l.

(20-37).

5. Pacqer $Yn4,auenrHblx nJIHT

@yu,uaIraenTH,bIe IIJrHTbI IIpn6JILr)KeHHo paccql{TbrBaIOT,

KaK 6a.nxu Ha ynpyfoM ocHoBaHHI'I. B cnyqae pacnoJlo-

)I(eHLIfl nJIOTHHbI Ha necqaHoM LlIlLl necqaHo-lpaBeaHcToM

cnoe ne6o.nourofi MouIHOCTH, noAcrHJIaeMoM CKaJIOft,

pacqeT UIHTLI npoH3BoAtr I 'I3BeCrHbIMI'I Mero/I,aMH pac-

cera 6a.uox Ha ynpyroM ocHoBaHHH C npl ' lMeHeHHeM rH-

IIoTe3hI o nponopuHoHaJIbHocTl,I ocaAoK HanpqxeHH'IM;

B ApyrHx cJlyqasx

E. I{.  Xeiuroqxl{Ha

o0

AeoopMauHH, yqHrbrBas ilpH eroM npHlpy3-KJ , rpyHra

or coceAHl{x ceKqHfi nroil'lHbl (SHr. 20-30,4) YrtH

ycros. f lpn pacqeTe 6alxu.ua npoqHocTb o6blqHo BbIAe-

inror ener"renl SynAarrrenraofi TIJIHTII IIrHpHHofi | noz' 7t

@f Ha Qnr. 20-30,4, HHoFAa vr Apyrue sneMeHrbl, H8-

npHMep, AE). B HattpaBJIeHI'IH, nepneHAHI(ynflpHoM ocH

6i
_ u  _ t

-tl 6t" f A!-
o q ocp= -Z-

@uz. 20-31. Cxena K pacttemy KoHmpfiopcHux
nlomuL Ha cd6.u?
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rAe o.p cpeAHee no cerreHrHro BerprHKaJrbHoe HopMaJrb-
Hoe HanpsxeHue,B ocHoBaHHH xonrpQopca n

c- ylgrnHoe cqefineHr.re 6erona co cxa.nofi B
rcelcnz;

. l

k'c - xosQQuqr,rern 3anaca, npnnuuaeurrrl paB_
HbrM 3;

,  t l
k'; - xoaQQuuueHr 3anaca, npuuuruaeuufi ,paB-

Hbrru 1,3.

JreHl.lff TeXHHTIeCKOTO npoeKTa peKo,MeHAyeTCf OnpeAeJrsrb
HA OCHOBe O[brrHblx ficgneAoeauHri cABHra no cKaJre
AOCTaroqHo r(pynHbrx npu6erouapoBaHHbrx MaccHBoB. Ha
cral.uH npoeKTHOrO 3aAaHHff MOX(HO no,Tb3oBarbcf cJre-
AYrOUItrnfl.l opHeHTr,rpoBorrHbrMH 3HaqeHr.{flMH c np}r npH-
MeHeHHH 4ilf l. 6eroua ronrpQopcoo HopMarbubrx rropr-
NAHAqCMCHTOB:
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I IpOTIHbIe CKaJILHbIe nOpOAbI

cKaJrbHbre nopo.ubr cpennefi npoq_
HOCTI{

oTHocr.rreJrbHo cla6ure cKaJrbribre
nopoAbr

c : 12 rz!c.ttz

Q -  8  n

c -  3  !

oAHonperrle'Ho c 'Tr{M Moryr 6urr ucnoJlb3oBaHbr
4aHHbre, np:rBoAr.rMbre B nHreparype [9].

flono.nnurerrbHo no Sopr,,ryne \ZO_Z71 peKoMeHAyercfl
npoH3BoAr4rb noBepr(y no nJrocKocrH ruBa B xourpQopce
Ha ypoBue rroBepxnocru. AHa 04 (Qur. 20_31I, n-p"-
HHMaf, npu gToM nnouaAr F panHofi nJrorua,uu F;, a
yneJjbHoe cuenaeHHe c paBHbrM npeAeJry npoqHocrr{ Ha
c.Eglrf IrrBa Me>r{Ay 6erouHuun 6.noxaun; opuenrupoaou-
Ho Mox(Ho_ npHHEMaTb c :0 ,125R,  rAe R _ npeie .n
npoqHocrr.r 6eroHa rrpH cxiaruu B rcef cuz.

i lpu no4oruBe ocHoBaHr.rf l  xourpSopca, uaxnouesuofi

MO)KHO npHHHMa.Tb 3a pacqeTHyr.o noBepxHocrb CABHf a
rlrrocKocrb AB (Snr. 20-92,0), npHHHMas BMecro yrna
a yroJl o' ,  a gHaqeHue c, npHHHMaS paBHbrM npeAeJly
npoqHocrH nopoAbr ocHoBaHHff npn cKanbrBaHHH.

@uz. 20-32. Cxeuu K pacttemy rco*mpfiopcnwx
nnomuH rua cdauz

flpu npe4BapureJrbHbrx rro.qcqerax 6es yqera cun
cqenaeur.rq {<oeQSuueur ycrofiuunocrn rrJroTr.rubr npH
cABHre MoTHo prrpeAeJrflrb no Qoprrly.ne:

k g :

q  ̂ ' ' l o  F
" " . P '  1

(20-38)
Q cos a-P s in  a  

'

rAe Bce o6osHaceHrfl - npexgrle funn no o6ur,rHofi

Qopuyne (19-31), Htrr+, B qacrHoM crryrrae o -0, no
Qopuyne (19-27)' rrr. l9l. flpu 3roM MHHHMaflbHoe Ao-
nycrr{Moe i}Harreuue xoa$SuureHTa_ k c nu6upaercn c
yrleroM'guc,btgt ITJIoTHHbI (ueu 6o.uilue Bblcora nJrorHHbI,
TeM lueubru€) cKa3brBanTcs HeyrITeHHbre B 3Tr.rx Qoplaynax
Qaxropu: cqerreHue, HaIrHqHe ay6a rr r. A.), oxnAae-
trlofi serr.rcduu c) xapar(Tepa aa.u,eJrKlr ay6a nJrornHbr u
cBs3E ero c xourp$opcaMu, Tr4na Hanopuoro neper(pbr-
rrrr (cnnsr-ero g ryonrpQopcarrau) v r.  I i .  O6uquo npfi-
HuMaercfl Ii 

" 
: 0,75 -:- l,g, a HHorAa rtpu HeBbrcoKux

MHOrOapoqHbIx TTJIoTHHaX Aa)Ke HecKoJIbKO MeHbIrIe
(194p_o-6nee cu. [8j); npu urorr.rHax cperirreft Bbrcorbr
(25-50 .n) Ha He crnrlrKoM npounofi cKaJre H npn pag-
pe3rrbrx nJrprTax Han_opHoro nepeKpbrTl{fi Mox(Ho npr.rHH-
Marb xosQdDuqueur kc- 0,9 + 1,0.

(Du"rrrrpaulaoHHoe AaBJreHHe Ha noAortrBy xonrpQopca
npH pacqeT,e Ha cABHr, KaK npaBHao, He yqHTbrBaloT,
TAK KaK OHO OqeHb MaJIO u lIMeeT MeCTO JrHIrrb B Orpa-
suqeHnofi 3oHe oKoJro HanopHoro nepeKphrruf l .  f lpn
MaccrtB.Hbrx HeilpeHHp,oBaHHbrx KoHcOJrbHbrx oro.[o,BKax
xourpSopcoB QHaurpaqHcFrHoe ,taBJreHHe xeJrareJrbrro
yqecrb, Harlpr{Mep, tro cxeuarnqecxofi  snlope, ncKa3ar{-
nofi Ha QuF. 20-19,6, xorfl qatue Bcero ero He yrinTbr-
BAIOT.

6 )  f l p n  H e c K a r r b H b r x  o c H o B a H r { n x  y c r o f i u u -
Bocrb Ha cABHr xourpSopcHbrx rra'rorHH c Syu4arr,teHrHoit
n.nurofi onprereJrrrrcT Mero.u,aMg, yKaBaHHbIMH B rr. lg-16
rrr.  19.

7. llpild;ruxenHbre pacrrerbr r{oHrpq}opcHbrx
nJrorHH Ha 60Koeofi ceficnfi

a )  A f l f i  cnJ ro rxHbrx  xon rpQopcon  6es  6aJ roK  xec r -
K O  C T H  N J I O T H H  C  N J I O C K I , I M H  P A 3 P C 3 H b I M H  H A N O P H b I M H  N J T I { -
TaMH ;8] xo.lQQuuuenr ycroriullnocru ko nh 6oxoeoe
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6l
T

(
-+> -

T

,A r;1 pfi ni,1 6
n6-cwomnr6anot

a npotrmro0 na L

rcoumpSopcruort nrlomuHbL c 6anrcauu ucectnKocmu:
@uz. 20-33- Cxenw K p&cuemy rua florcoaort cefrcu

onDoKl.I.u.bilBaHHe orHocItTeJIbHo 6orogoro pe6pa 0-0

i&. O; 20-22 utu 2o-24'a\ 6Y'4et:

FpH n y c T O M BOAOXpaHHJIHUIe

, -@ 
o") cos'lrr clg trl 

; (20-39)
' t o  

r [  
2 ( 2 " " 1 o " )  

+ p D ( $ + l )  |" L sin 'f''t J

TrpH H a  I ronH e  I rHoM BOAOXpaHHJI I { I I e

,  (20-40)

Klz 
2""*,"" 

+ pb ($ +
L sin It

aR &s

, d B : i , o " : T ;

ec E da - ToJIutI{Ha nanop-uofi nJIHTuI noBepxy H rIoHHSy;-"K 
- i A. - ceficrunqecxu? xoeQ$uuneHr (o'r. rn' 7);

1- o6ler ' tHufi  Bec BoAbI;

T; - o6ler'aHufr Bec KJIaAKE, ocraJlbHble o6o-

snaqeHnr - no Qur'  20-22'

flpu npn6.nuxeHHoM yqere neprnra.nuHofi cocTaBJIflrc-

rUefi- ceftiuuqecxoro ycKOpeHr{n, HaIIpaBIeHHoH cHHAy

aBepx, HrorAa . npI{HHMarcT: f,

K : ' j - -  ( 2 0 - 4 t )
" - l - K u '

rAe Kr-cef icuuqecrHf i  rooQQr'rur ' renr 8. . - ropu3oHTanbHoM

HanpaBJ leHHH;  a
I(e-cef ic t 'anqecxt t f i  xoaQrfuuueur B BeprnKaJIbHoM

HanpaBJ leHnH.  npnHu i r ' l aeuo t f t  B  HeKoropb lx  cJ l y -

qat lx  npaKTHKH AJIf l  cuf lbHo cef icuuqecxnx paf t -

OHOB:

I
Kr :  i  K ,

101-51, pa3Aerlbl I ,  I I  u VII)- n ylra3agbl B rJI '
-  

3HaqeHun ft  6 H€ AoJI)KHbl 6utu MeHbuIe:

Anfl nycroro BoAoxpaHu.nnus (Soptrty'tla

b  -  I  16  - -  I  3 :

BAHHIO:

7.

20-3e)-

(20-43 )

(20-M)

Ir*tu+trlko

d_
rAe E": i

, )  
]

66or.cefitua: t pc2
P b n

cru I{nH nep€xoJ,l'ITb K noJIblM roHtpQopcaru'

6 )  I - l  p n ' H a J l H q H H  6 a n o x  > K e c r K o c r H  p a c q e r

"u-'6o*o.rofi 
ceircu cBoAHTcr K pacr{ery atsx 6a'nox (noA-

po6Hee cu. [8])' 
flpn6anxeHriurfi pa,CqeT Rx 3aKJIIOqaeTcfi E cJl,eAylg-

UIEM.

A.nn roro H"' IH I{Horo paccMarpuBaeMoro pf l la 6aaot<

*".t*ocfl.t (Qnr. 20-33) [o{cqHrblBalor cefict"tHqecKl{'e cH-

nu Ps, nepeAalouHecfl  Ha 6annn c rourp$opcoe:

P n :  K r G ,

(o6uvno rpHHLIMaIor Kn - 0),

K r :  a  k . , (20-42\

q H hc (xor$$r'ruueHt cefict"tnq-

B coorBercruttH c <l- loloxett l leM

ceficunqecrux Pafiottax> (nCn

rAe Kr- ceficrlHcecxufi xoaQ$raunenr B ropH3oHTanb-

HoN{ HanPaBJIeHHH (c lur .  eume)  i

G-  eec qacrn xourpQopca (uanpuuep- ,  H i l4NK

Ann 6a. ' rox  pnAa I l '  nz  Qur .  20- -33,a) ,  Mac-

ca xotopofl '  noA BJIHflHHeM ceficunqecxoro

ycKopeHul t co3Aaer cefictrtnqecKylo cltJty'

nepeAanuylocfl Ha 6atrcY.

npnqeM xooSSuutteHTbl

HocrH ) npuHu rrr arcTcfl
IIo cTpoHTenbcrBy B

Pn

orrY - 1:
/ - a t a  l i
-  - u - L

. t ( l  t
s l  e-h--
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3areu, ecJII{ apMarypa 6aaox xecrKocrn HaAne)Ka-

uluM o6pasou 3aaHKepeHa B clfioHax yueJlbfl H B

xonrp$opcax, onpeAenflIor qucno 6a.nox c)Karblx n6 H

pacrflHyrbrx 6anor ft a (Qu_r. 20-33,6, a\.i Ecan Ann

scex 6aJ,or AJIHHa 6aaxu L : corlst n n,onepeqHble ce-
qeHHq 6eroua F 6 (c yqeroM npHBeAeHHoft nnouaAl{

cxalofi apN{arypbr) ll aprrlarypbl Fa nocroflHTlbl, To l"lg

H nO OnpeAeIsTcfl IIyTeM PO[I€HrIl'ff cI{CTeMbI cJIeJ,ytOII{t{X

trByx ypaaueunfi l :

E " F u X  ( t + z +  . . . * n o \ :

-E6FoX(1+2+ . - - *na ) ,

nA * tla-. 17,

rAe Ea u Ea- MoAyJrH yrpyrocrn 6etoua
rypbr.

flocle aroro Mo.xno npn6.nuxenuo onpeAeJII{Tb MaKcH-

i laJIbHbIe Hanps>KeHHrI 06 H 6a s 6eroHe c)Karblx 6a'

JIoK H apMarype pacraHyrblx 6aaox, HaxoAsuraxcq y

cKJroHoB yulenbff:

Pn na
o 6 :  

F 6  
;

P, n^
oa : 

lp']- 
'

(20-46)

(20-47)

3Hat{eHHs o6 v 62 Aon}I(HbI 6urr EecKoJIbKo MeHb'

me aonycKaeMblx BeJIHttHH HanpaxeHnft (u'r.  IOCT

4286-48 HrH-  r r r .  l0 ) .

flanee HaAo yroqHHrb pacqer 6alox c yceroM I{x

ngrn6a or co6creeHHoro Beca, a raKlKe or xone6aHnfi

TeMneparypbr (ran 6arox, He 3aJIo)KeHHbIx ceo6oAIto B
'HHrxH r<oHtpQopca); ceficuuqecKuMH CHJIaMLI,,qeficrnyto-
IuHMH BAonb 6anKil, npn eroM 6yayt: Po'n6 - Ans

cxarofi 6a.nru n Pf na - ^Irr, pactaHyrofi.

8. TennoBofi pacqer noJlocrefi2

B AocraroqHo cypoBblx .KJIHMaTI{qecKI{x (surtluxx)

ycnoBHrrx npn npoeKrupoBaHHH xourp$opcnblx nJlorl{H
6eg 3acbrnKH BHyTpeHHux noJrocrefi  rpyHrou npetr 'vcMar-
phBaercn ycrpoficrno c HHgosoft cropoHbl n.rlorHHbI Ten-

JroH3orrffrrnonu,oft cr€HKH tAE Ha Snr. 20-34), n'peno-

xpaHnroutefi HanopHoe nepeKpblTue oT Aeficrsns Ha Hero
qpesMeprro HH3KHX reMnepatyp.  Bonpoc o6 ycrpof ic ree

TennoH3oJtsul.loHHofi creHKH o6uqso Moxgt BosHlIKHyrb

npn cpeaHeMecflqHbrx . 3HMHl.Ix reMneparypax HHxe npH-

MepHo -7 ,  -10o.  l lp ,  npoeKrnpoBaHH,H yKa3aHHot l

creHKH npoH3BoAsr tennoeofi  pacqer eHyrpenHefi nono-

cTl r ,  B cooTBercTBHI , t  c  KoropbtM Ha3HaqaeTcf l  ToJIUHHa
grofi  creur(H npn nu6panHoM ee Marepnane. Tenaoaofi  pact
qer Beaercq Jlnf i  uan6qnee xonoahoro 3HMHero Mecqua.
o6uqso no cpeAHeMecqqHbrM TeMneparypaMs, npuqeM TeM--

* Ec.nu 6alxu npocro saJroxeHbr B Hurrrr i  n rourpQopcax H He saaH-

xepeHbl B cxJroHax yureJbc! To Bce onu 6yryr cxaru, r.  e. f l6: l l .

'  B  [8 ]  paccMorpeH n  c .nyuaf t  t :COnSt  ,  o6  =  CO1St ,  o r=CO1St .

2 f lyHxr 8 nanncan no ir .aHHblM HcCaenosltruf i  xaHr. TexH. HayK
B.  B .  Muxaf i .nona c  se6o l ruur ' lH  HSMeHeHHcvH.

3  
. }KeaareruHo npoBo. f ln lb  pacr re r  a rc  Kaxroro  Mect l la  gHMHefo  ne  -

puona H npHHr iNra l  b  Han( ror t , t r r \ . ro  roJ tu lHHv renJ toH3oncr IHoHHof t  c reHKH,
noJ lv r laeMvro  B gTHx pacr re rax .  l , lHor . ra  npou3Bo/ tnTcc  pecqer  H npH
npoxoxneHHu BoJrHr't  noxo.lo,]raH]rff ,  coornercrHyoutefi  a6cortotHouy MH-

HHMyMv Ha( ranaensux  re i \ rneparyp .  Kpa ' rxonpeMeHHoe noHH)KeHHe reM-

neparypr t  B  nonocru  ronycKaercs  npr  a rov  6oree 3HaqHreJ IbHr , tM,  qeM

f lpH pacqere  no  cperHevecf i r rHbrv  reMneparypavr  HanpHMepi  , , ro  -20" :

HHoula npexvcMarpuBaercs KparKoBpeMeHnuft o6orpea noaocreft D ne-
pHoA npoxoxAeHHs BonHbl noxoror.aHEc.

<Duz. 20-34. Cxeua rc mennosoJvty pacqenly
auympeuneil norocmu rconmpfiop-cnbrt nto_

muvbr c menJtouaortfl.quoHruort cmeurcoil

nepaTypy Bo3Ayxa B rro.rrocTH MOX(HO [pHHHMarb noprrAKa
or _-3 .u,o -5o, ecJru ocHoBaHlre rroJrocru He noKpblTo Bo-
aoft fioJlHocrb]o HnH qacruqHo; ilpu HaJIHTIHI,f BoAbI B no-

Jrocr.r{ reMneparypy BosAyxa s Heft npHHHMaFor He saxe 0".
a) Tennoaoil pacuer npon3BoAflT, r{cxoAfl r{3 ocuoBnoro

ypaBHeHHr TerrJroBoro 6a.nauca noJrocru (Sur. 20-34):

Co * Sru * S" + Qn - Ha:0, (20-48)

rA0 co- nocTy[JreHrie Teura c mKpbrrofi soAHofi nonepx-
HOCTI{ B NOJIOCTH N.IIOTI,IHbI;

S /V- IlocrynneHHe rerrJra co cropoHbr BepxHero 6reQa

u3 BOAOXpaHnJrHrrIa qepe3 yqacToK nanopHo'io

_ nepexpurua Bf (Qnr. 20-3a); .-
So - nocrynneHHe renJra or ocHoBaHHg;
,Qo- nocrynneHne renna or npoqnx HcroqHHKoB

(enexrponevefi ,  rurpocraHrlnr.r r .r  r .  l . ) ;
H fl)- cyMMapnbre TennoBble noTepn qepe3 TenJrou3o-

JltqHorrH]'ro creaxy Hj H BepxHroro qacrb llflo-

. rusw, BA (rDnr. 20-94\ H;.

Xo.q pacqera rlpn sroM Mox(er 6urr [pr{HffT c.rre1yro-
urr.rfi.

I ) VcranasJrr{BaroT pacrrerubre napaMerpu - rerrrnepa-
Typy BoAbr H Bo3.ryxa (n rou qucJre a e n,onocru), ToJr-
IUHH[ir xoncrpyrunfi (rpoue saqnruofi creuxu), nx n.rro-
uaj lH H np.

2) floAc.rurHBaror BeJrxqr{Hbr Co, So, SN u Qn (uaue

Qn:0) n n: $opMyJrbl (20-48) oflpeAeJrflror Aony,crHMbre
TenJroBbre norepn f/s.

3) f loAcqnrusipr Bennqr{Hy H'-.

1) flo eeruquHe H; -- H - - H; H npnHflroMy Mare-

pHaJry renJ-roH3onnqnouHoft creHKI{ ycraHaBnt{Balor roJr-
IITHHy noc.nerHefi  bn3.

6) Tenroorda,aa orrcponort coduort nosep)cHocru onpe-
.[enrercfl no Qopuy.ne:

C o :  I r * C a * C "  , (20-4e)

rAe I )- TenJIOBOe E3flyqeHHe;
c6-TenJroorJlaqa npH HcnapeHEH (xouleucauuu);

C. - xogserffusHufi ren.noo6ues BoAu c Bo3AyxoM.

.[nn noacqera BenHqfiH 1", Ca 9r C. Mo)KHo Boc-

rroJrb3oBrrbcfl cJreAypr[r{xE eaBHcExocrflMn.

(20-15)

H apMa-
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OpuenrupoBoqHo

Iu=4,68 i4'B ffi)^J.*",aac, 
(20-50\

rAe lcB rrJlrouaAb floBepxHocril BoAbI B 'noJlocrll B ,Pl

TB- a6co.nrcruas reMneparypa BoAbI B noJlocru,paB-

Ean 273 -Ft", npuqeM rB -TeMneparypa-BoA'

uofi noBepxHocrn (wnu soabl) B rpaAycax; npu

opl{eHTH,poBotIHbIx rloAcqeTax M'O)KHO npMHHMarb

;  -  rs  :0 ,5- :0 ,7o* ;

i e n

E Fa.n r T6., i
i - l

r  o'n- 
i : , .  

t

E Fo .n ,
i : t

' B t  -

(20 -51)

npHqeM Te .n i- a6conrcTHble reMlleparypbt [oBepxHocreHr- 'f,T:,it#ii:t"J#"rokTi,T*"#,?ol
' 

Hoctefi s rpaAycax; HHAeKc i o6osHaqaer

HoMePa yqacrKoB 6etossux. IloBepxnocrefi

c pa-Hnr',ru reMneparyP-auu) ;
Fa.n i- nnorqaAn uonepxuocrefi gTHx yrlacrKoB

s tr12.

Terraueparypa 6erosnux nonepxuocreft npHHLIMaeTCs:

l) Arrr xonrpQopcoB - pannoft reMreparype Bo3AyIa B

nbro.t" (xorbiofi, rax yxasaHo BbIIIIe, 3aAalorcs); 2).ann

Hreosofi nonepxnocru HanopHoro nepeKpblTlIfl - no Qop--
;Ft (20-57i; 3) R.trq euyipeHuefi nonepxnocru Husosofi
gauturnoft cTeHKr.r vnu BOAOCJTHBHOTo [epeKpblTHs - IIO

Qopr'ryre (20-64) (cril. uuxe).
Beruqusa rerlJloorAaqu npn HcnapeHnll

C d : 1,0,40d F u rcrca-aluac,

(xouAencaulrN)

rAe d - neSuqLIT BJIaxHocrI'I B *lttl pt- cr. i

(20-52)

(20-53)

Bo3AyxeE - naaxcuMaJlbHafl ynpyrocrb napoB BoAbI B

B tLrt pr. cr. (crta. ra6n. 20-4|;

r - oTHocLITeJIbHas BJIa}(HOCTb, KOTOpyrc AJIfl IOJIO-

cru opueHTllpoBoqHo Moxffio IIpI'IHI'IMaTs pannofi
.  g7olo.

Benuquua renfloorAaqu roHsex[uefi

C ,  : 5 ,16 .F8  (  
" "  

-  r ) r c r ca t l uac ,  ( 20 -54 )

r.lie rs - TeMneparypa BoAbI B noJlocru B rpaA.;

t - TeMIIepaTypa Bo3AyXa B noJIocTI',I B rpaA.:

FB - n.nouriAl noBepxHocru BoAbI B noJlocrl'I B 742'

e) Bettuuuug nocrAnlteHufl renna co cropoHbl Bepxuero

6reQa qepee ianopuoe nepeKpblrne onpeAerlslor no Qop-
MyJre:

* B Cayqae HCKyCCTBeHHOTO BnyCKa_BO.l l ,bI l l3 BOnOXpaHUJIHyIa B rIO-

no.ro-.-u6nr,ro o6oipeea nocle.uu-eti  (npe.l .aoxceHue E. B. Mnxait,rona)

n-nepnOft nOJIOCTH, 6 XOrOpyrO OcytUecTBnfleTcfl  BnycK BO.IIblr TeMnepa'

Typy te cneJlyeT npHHHMaTb pannoft reMnepaType Bo,l lbl  B BOJlOxp-aH-H-

ai l i r ie r ia ypoBne pacnonoxeHgs BnycKHoro orBepcrr4s, a B f locneaylo-

ulHx nonocTgx:

r,u,e te t- TeMleparypa BoJLbI B paccMarpl{naen'roft i-fi nolocrn;

tB i- l  -  TeMneparypa Bonbl B lpenblnyuefr no.noctn;

Coi- l  -  ren.noor.u.aqa Bo.ttbl B npeaunyuefi  no.nocrn;

Q-pacxoa Bo.[bt B ./ ,  lLQc, enycxaerrlofr B noJlocrH. (paKTHqecKHH
' 

pacxo,a, Q pexolrenayercf npnnnMarb c ,u.eofiHltNt SarlacoM

npoTHB pacqeTHoro 3HaseHr,rs.

/  r \
d.:  E | , t -mJ ;

Ta6nu4a 20-4

3naqenus E

(!

o

F
(t

a .
d r q
E 6

= P
6 J -

,[,ecsrbre .u.onu rpaJryca

0
+ 1
J - ,

4 ,68
5,03
5 , 4 1

4 , 8 2
5 ,  l 8
5 ,56

S-v :  kF,.n( 
" ;  

-  r  
)  rcrcaalaac, (20-55)

r.'" - TeMneparypa BoAbI B BoAoxpaHIrJIHIqe B rpaA';
r- TeMnepaTypa Bo3Ayxa B noJIOCTIT B rp-aA';

F".r,- nlourino- tranopnoro nepel(pblTns B 'tzi
"i'-xoaQQuuuenr 

ienaonepeAauu, onpeAe'nreunil

ro QoPrrlY.ne:

(20-56)

(20-57)

4 , 7 8
5 ,  l 4
5 , 5 2

4 ,
4 ,
5 ,

rAe

l b n l
|  - I  -

c B - i . n ' o n

B Qopuy.ne (20-56):

Teuneparypy BoAbI B BoAoxpaHI'IJIIIule tu npHHHMalor

B COOTBeTCTBHH C HMeIOUIHMHCq aHaJIOTaMH C yqeToM cTe-

neHLI nporoqHocrn, r;ry6uun BoAoxpaHu.nnulo H BpeMeHH

SIIMbI.

Beuay fieperteHHocrl{ TeMneparyp no uy6uue.BoAoxpa-

HuJrr{ula qe.necoo6paauo noAcquTblears S N, ipa3OI'IBaq Ha-

n o p H y l o I I J I H T y H a H e c K o J I b K o y q a c T K o B I I o B b I c o T e ' A J I f l

Kax(Aoro LI3 Koropblx reMneparypa BoAbI Mo)Ker 6urr

S ^ ,
,  l r

; : - + a n a
,  H , n

T e . H  :  '
aII

rAe Bce o6oeHaqegfifr - npex<Hlle.^e) 
Tennoordaug ocHosuHttr onpeAenslor tlo Qopt'ty'ne:

So :  0 ,8  Ar  k ,  ks( l  -  
" )  

Forrcrcat faac,  (20-58)
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h,2 - KosQQHuHeHr, yqHrbrBaroruuri nepnoA suMbr,
npuuuuaeurrf i  paBHbrM 2,0 A.nn nepBoro Mecr-
qa BHMbr H 1,0-Anq IrocneAHero Mecflua BH-
M bI (A.nn npor',relr(yToqH btx Mecfl ueB o,trpeAeJrrreT_
cfl no nnnefinofi HHTepnoJrauuu);

f t3-xoa$Qnquexr, yvurunarculuf i  KJrr.rMaruqecKue

Qn : 864 N KKanlqac, (20-59)
rae N-MoutHocrb oJreKTponpn6opa B KBr.

e) ,Tenttolbre norepu ttepes Husos7rc ser4urH7rc creHKy
B o6uteu cryqae 6yayr:

H * : H ' r + H r ,  ( 2 0 - 0 0 )

nycKaHHq.

Tax xar o6nquo rrorepu Hi nenenr{Ku, To Mo)Kr{o npn-
,tII,IMATb:

ctc) Tennoaore norepu H * qepffi EepxHnn q(rcrb nllo-
runot ̂ FA (_Qn..__.20-34) onpeAenrrror no Soprr,ry.rrav(20-60)- (20-G3) c aarvrenon'F"-.. ; 

-O"irrlynu-'1201_62;

Ha .FH'.s- nnoulaAb noBepxHocrn aepxoaofi uacrU nJTOTH-
Hbr BA-u dn.s B eop,vy.ne (20-63) Ha bi., _cpeAuroro
TonuHHy yKasaHrofi nepxueft goun nnorr{Hbr; }.H B AaH_Holvr cJyr{ae Mox(Ho npHHHMart I,2 rcrcattfu aac ipad.

Terraneparypa anyrpenneri nonepxHocru nepxneli qacrH
nrrorr.rHbr BA Moxer 6nrn onpeAeneHa no eoprrly.ne
(20-64) c 3aMeHoi, H; na Hi= H_ H F,,." nu F"'r. '

2O_4. BbIEOP THNA H KOHCTPYKUHH
K.OHTPOOPCHOn nJIOTI, tHbt H OBITIHE

YKA3AHHfl  I IO IPOEKTHPOBAHI, I ru

1. CcHoeuHe npeAnocbrJrKn

Tnn n KoHcrpyrilItfl flJroruubr HaHJr]nrrtrHM o6paeou
AOJTX(HbI OTBETIATb KOHKPCTHbIM MCCTHbIM YCJIOBHSM: rEO-
JIorHqecKlIM. ronorpaeH-qecKHM, KJrHr\{arnqecKr.rM, ycJro_
BI,IqM NPOI{SBOACTBA PA6OT IIO BOSBE,IEHHIO NJIOTI{HbI H
coBpeMeHHbrM MeTOAaM nJroTHrrocTpoeHHfl, gKC[JryaTarIHOH_
HbrM ycJroBr.rrM Ir r- A. IIpn erou rrJroTr.rHa AonxHa 6urb
HAACXTTOfi S SKCNJIYATAIIHI.I, AOJITONCqHOft H 9KOHOMHCHOfi.'  

B  comBerc rB r . r r r  c  ycJ roBnsMr {  HsAexuoc r i  n  no r_
roB e rr H ocTr{ nJroTHHbI CneAyeT:

. a) or4a,eaT r .ilpq4noqrerrue paspeautrM. ,KoTrarp,yKrlusu
(c unocraun pagp*HbrM' rrJrHTaMLr, c MaccLIBHbrMH KoH-
coJIbHbrMH oro"rronxa*rul) npfi He cJrHrrrKoM xoporxHx
cKaJrbHbrx v npu HecKaJrbHbrx ocHoBaHr{rx (npucnoco6ne-
HHe KOHCTpyKTIHIT K HepaBHoruepHbrM oca[xarrr), npll 3Ha_
tILITgrrbHoM ceficnae;

6) no46aparb Maprg 6erona B orAeJrbnbrx qacrrx nJro_
Tr'rHbr, HcxoAs rr3 rpe60nanufi Mqpo3ocrofixocrH, BoAoHe-

Il9l"$u.Mocru, 
HeBbrurenaqHBaeMocrr{ (nnq HarropHbrx

uepexpurnu) H flporrnocru;
B) npHMeHErb cucreMy Meponpasrufi no o6ecneqeuurc

rae I/i - rerrroBbre rorepu
CTCHKH;

, ,  
f

f ls-TenJIOBbIe nOTepH

f ipHqeM

fAe

H . = H ,

H; : kFr." (t - 
"") 

rcrcntluac,

k -

_ t
t -

I  Dr."  I_ - i - . _ i - - -
aII ).H a H

3a cqeT TenflonpoBoAHocTr{

3a cr{eT fiyrlHcToro nyqeuc-

(20-61)

(20-62)

(20-63)

fAe F"..- nJrorqa,4b lprsoBoli saulgruior? ,cTexrKH B 142;
rg-PsCQeTHaff cpe.qHeMecsqHar TeMneparypa Ha-

. pyrKHoro Bo3Ayxa B rpaA.;
ft - xoeQQnuueur 

-reu.rronepeAaqfi, 
bupeAe.nreuufi

no Qoprrly"rre:

c r r {  o r  M a r e p v a J r a  c r e H K a  ( a n a _
qeHl{ff  } .H -cM., HarpgMep, s t tO]i ;  

\----

an- Koo$Qwrfuenr TerrJrooTAa.illl'e ' 
rstcniin, qac

epad, npuulruaeuufi B 3aBHcHMocTH or
cKopocru Berpa ar Tro ra6n. 20_5.

B C q A J I O  C O B P C M E H H b I M  H H A Y C T P H A J I b H b I M
M e r o A a M  n p o H B B o A c r B a  p a 6 o r .  O r o  , B J r s e r c f l
BecbMa BaxrrbrM, TaK KaK nO3BOJrurr r{s6exatr psAa npo-
H3B'OA,CTB'CHI{bIX OCJTO)KHCHUfi UNW ,CBCCTI,I HX K MHHil.I.MYMY,
yMeHbrrrr.rTb cpoKH H CTOr{MOCTb cTpor.rTeJrbcTBa.

B groM HanpaBJreHHH Moryr 6urr yr(asaHbr cJreAyroqne
MeponpHsTHq.

I ) flpuuexeuue np'' crpo'TenbcrBe xe'eso6eroH'brx
nr[r-o6orocex B KasecrBe ona.ny6xn (qnrsrouluxcq A9r_

I K taxuu rrJtorugaM no cBor,IM Kar{ecrBaM npn6auxarcTcf, r,r HeraEHo
npe.(noxteHrrbre tt apycHo-rourpSopc uu e nJroru H br.

Tafnuqa 20---5
3Ha,reHHs xoe$SnqnenTa an

i-

ttPS npeABapr.rreJrbHbrx noAcqerax MoxHo npr.rHr.rMarb
dn:20 Ktcaafuz uac epad. T_euneparypa BHyrpeHHefi no_
BepxHocrr.r Hneosori saufirHofi creHKn 

-6yaerj

H:
* I I  , _ ^

t B . H :  
{ H ' s

q n

r{e sce o6ognaqeHHff npex(HHe.

l-

4
tr

F
t "

&, B .nlceK

(20-64)
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@uz. 20-35. Cxeua nJloct{ux paapesvbtx H&-
nopHwx nrtum c nJlurnarr[u-o6ottoltttg..tdu y HuSo- 

I

gOU ??AHU

.l - HanopHarl [Jrr,rra; 2-ralE.xag nnnra-o6o;to\xa; 3 - xe-

.nego6eronnas nnrrra; 4 - urrpaOu r,ny6nuoft 5-lO c,tt1'
.i - nasH rnq KarKoB craHI,IHbI ou6ponaxera

roBeqHofi o6ruqosrofi B rrepHoA aKcnJryarauHr,r). B oco-

6enuocu.t AJrfr HanopHbrx rrepeKpbrrufi, a raloKe H AJIff
KoHTpoopcoB. HesHaqHreJIbHoe yBeruqeHHe croHMocrH
1 ar3 xe.ne3o6eroHa (crr,r. u. 20-2,7<a>) rpu II:pI{MeHeHHH
n.rrut-o6o.noqex He sBJrseTcg SAecb cyulecTBerrHblM, ecJIH
yqecTb H3BecTHbre npeHMyIIIecrBa (nonurureHlae AoflfoBeq-
HOCTH COOpy}I(eHHfl, ynpOUIeHHe TIpOH3BOACTBa pa6Or) HX
rltpHM0H€HHfl.

2\ Bu6op paccroqHun MexAy KoHrpQopcaMI{ .tl Ha3Ha-
rIeHtI{e 'Hx paSMepotB, He ToJIbKo I{cxoAfl H3 MTHIILIMaJIbH'bIX

o6reMoe 6erouuofi KrraAKr{ r.r ycJIoBLIfi MexaHlr.IecKofi npotl-

nocru 6etoua, Ho Lr c yqeroM ]Ao6crea ilpollsBoAcrBa
pa6or u ux MeroAa. B qacrHocrr.r, HanpuMep, npu BHyr-
peHHeM BH6pHpoBaHHyr 6erosa MHHI{Ma.tIbHyIo roJIulLIHy
g.IIeMeHToB rrJIoTLrHbr, 6eronr,IpyeMbrx Ha Mecre, Ee cxeAyer
npHHHMarb MeHbrrre 0r8-l al c qeM cBs3aHo H coorBer-
CTBYIOIIICC YBCJIHI{CHIHC NPOJIETOB MC)KAY XOHqPQOPCAMIi ilPII
nJIorHHax cpeAHHx u ue6onsuux Bblcor (crtr. ta6.n. 20-1,
rpaQbr 3 u 5).

3) IIINpoxoe npHMeHeHHe apNrarypbr B Br.rAe aprrao$epu
H apMoKapKacoB KaK AJrff HanopHbrx nepexpurnfi, TaK fi

Anfl KoHrpQopcon u 6a.uor >KecrKocru (npu HaJruqr.rfi tro-

cJIeAHr{x). flpu eroM, r{poMe ynpoiqeHuq apMarypHblxpa-
6or Ha Mecre, ynpouraercfl u KpenJreHue onary6xtr vJrn
n.nur-o6o.noqex. B KoHTpQopcax, KaK npaBuJro, apMarypy
pel(oMeHAyeTcrI ycTaHaBJrHBaTb B r(oJrI{qecTBe, He npeBbI-
mapuleM uorpe6nocrfi /.Jrfl yr(pe[JreHr.rff nnur-o6o.noqex
rrilLr onany6xu.

4) flpuueuenue no Bo3MolKHocrr.r xoscrpyruufi, rro3Bo-
JIffIolqux orKa3arbcq or rpoMo3Axlrx flo.!,r\{ocreri AJrfl Bo3-
BeAeHLIg Hra,IUtOHrHbIX fie,pet{pbtTHrr (noAeeuHB?,tut,e Hecy-
ulefi ona,,'4y6xa K ap,vo6eplaam nqp,eKpbrrr.rfl, n'pllveu,eHue
B BHAe Hecyuefi onany6xu nnnr-o6o.noqeK, Qur.
20-€5)

5) Paepa6orxa H BceMepHoe npnMeHenlre, rAe 3ro Bo3-
Mox<Hc, c6opHrrx H qacruqHo c6oputrx xoucrpyxullfi
(nepexpnrruft,  paMHbrx xonrpQopcoa, 6a;rox xecrxocria)

\r Boo6u{e cTpeMneHHe saMeHHTb r{3roToBJreHHe pflAa 3ne-

MeHToB nJroruHbr Ha Mecre r{x MoHTa)I(eM (Hanpuuep,

Mor{rax Hanopnbrx neperpurufi npn napycHo-Kourp$opc-
Hbrx nlorunax)

6) Ilpuueneuue npeABaprTenbuo Hanpffx(eHHbrx sJIeMeH-
ron, oco6eHHo B c6opnux KoHcrpyKunqx, Arq yMeHbIxeHHff
Beca sJIeMeEToB H oAHoBpeMeHHo n.rrn sQQexrusHoft 6opr-
6n c rperqnHoo6pasonaHueM.

7\ Bcerrrepuoe ynpoureur.re KorrcrpyKuuH: orKas CIr
cJrox{Hbrx Qopru Hanopubrx nepercpurufi (.u,noaxofi KpE-

uuaun ) .
flpu [poeKTr{poBarrvlt, KaK npaBuJro, AoJrxeH 6utr ebl-

6paH uan6o.nee 3KoH'oMrH9Hufi napnaHT IIJIoTHHtI uB Bapfi-

aHTOB, nOJTHOCTbIO yAOBJTeTBOPflTOUIUX yCTaHOBneHHhrM B

AaHHhrx yc.rroBurx rpe6oBaHuffM AonroBer{Hocr[ Lr HaAex-
HOCTH 3KCnnyaTaUHIr KOHCTpyI(UIU.

Tpe6onanan gKoHoMHqHocrH KoHcrpyralnrr Aonx{Ho co-
rlyrcrBoBarb rpe6oeaHze coorBercrBr{fl KoHcrpyKuHH co-
BpeMeHrrbrM HHAycrpHa.rrbHbrM MeToAaM npoH3BoAcrBa pa-

6or, r. e. o6a erHx rpe6oBauufi Aonx(Hbr paccMarpuBarbcff
coBMecTHo H npHMeHuTeJrbHo K coBoKynHocrH Bcex KoE-
Kperubrx ycronuft crpor.rreJrbcrBa AaHHoro KoMwreKca co-
opyxennfi, B cocraB Koropbrx BxoAHT nJroTHHa, yqHTbrBaE

npH sTOM H BOnpOC O CpOKaX CTpOHTeJTbCTBa H HX BJIHfl-

HHe Ha SKOHOMHqeCKyTO e$QermAHOCTb AJrs HapOAHOTO
xoasficrsa rex o6rerron, Arq QynxuronupoBaHufl Koro-
pbrx crpouTcfl paccMarDnnaeuufi rr.rApoy3qrr.

B o[peAeJreuubrx ycnoBaffx tpe6onauue uau6o.nnrueft
gKoHoMHrrHocrLI [,lloruHbl Moxer 6rrrs u He yAoB.rlerBo-
peHo.

OcHoeuble Mepb{ K noBbImeHI{Io 9 K o H o M u rr H o c r n
NJIOTHHbI:

a) no Bo3MoxHocrr.t uau6o.nee noJrHoe HcIIoJIbgoBaHHe

npor{Hocru MarepaaJra Bcex aneMeHToB rrJrorunbr (c y.re-

TOM KOppeKTHBOB, BHOCT.IMbIX [pOH3BOACTBeHHbTMH yCJrOBr{fl-

MH - ynpoqenue Qoprvru 
gJreMeHToB, yAo6naq AJrs Bbr-

noJllleHqfi ToJrllrluHa gJreM,eHTroE ',H r. A.) 
'H OTKaS OT H3-

auru.irert <<KorHclpi"KraeHofi> apMarvpbr, H€ o,npae.4aHuoit
ycJroBr-rflMn rrpoquocru v npou3BoAcrna pa6or;

6) BceMepHoe yMeubrreHr.re nporr.rBoAaBreHHq B ocHo-

BaHHr{ nJrornnbr (1'crpoircrBo saBec rr ApeHa)I(efi npu n.ro-

THHax c SyHAaMeHTHbTMH n;rurauu);

n) npocrora Qopt't aJreMeHroB KoucrpyKqnrr;
r) ucnonb3oBauue nepruxamHofi cocraBJrsroqeft AaBJIe-

HHs BoAbr Ha n.rloruHy B KaqecrBe rrpnrpy3Kr{ (nnr o6ec-

rreqeHus ycrofiur.ruocrn uroTr,rnbl Ha cABHr), t. e. ycrpofi-
crBo nanophofi ripaHl{ nnorl4Hbl 'HaK.nouHofi, wfir
rrpHMeHerrlre peBepcr.rBHoro rr{[a (HecxaftuEile ocHoBa]g'vrflt
clr. Qur. 20-8), a B orAeJIbHbIx cJyrlaflx npl,r HecKa.IIb-
Hb{x n nonycKaJrbHbrx ocHoBarxHrflx - ycrpoftcrno BHyIpeH-
ueft Barpysrffi rroJrocrr.r nnorzubr (npurpysra SynAauenr-
sofi  nnrru, cM. Qur. 20-10 u ap.);

A) [pr{ y3K}rx yurenbffx co cKaJrbHbrMH 6eperar"ru - ne-
peAarra AaBJreHHfl BoAbr Ha 6epera, T. e. npHMeHeHHe
KOHCrpyKrtHH C rrruuoo6pa3HbrMH ronripQopcaMH (crrr. $ur.
20-7).

flpu nu6ope rurra v. r(oHcrpyrquu KoHTpQopcgofi nrro-
TLIHbI OTAaIOT [peAnOqTeHHe TaKHM, KOTOpbre B ,UaHHbrX
ycnoBl{sx HaHIyTImHM o6paaolt yAoBJIeTBopflIoT TeM rpe-
6osaHusr\,r, Korophre 6yayr . npnsHaHbI ocHoBHbIMH.

flpu arov oKasbrBaercq Heo6xoAr{MbrM npopa6orarb prrA
BapHaHTOB BO3IVIOXHbTX B AaHHbrX yCJTOBHSX XOUCrpyXqUfi
E COnOCTaBHTb r.rx Apyr C ApyroM.

Huxe IIpHBoAffTcq o6IqHe KparKr{e yxaaauunl, xapaK-
TepH3yIoIqHe pag.IIHcHbre rHflbr xoHrpQopcHbrx n.rrorlrH,
rrpuMepHhre o6.nacin Hx npHMeHeHHrr H o6nerqarcque B
rrepBoM npur6.nr.rxenun rtt6op Han6onee par.lnoHa,'rbHbrx etg
HHx, noAxo.u,fulHx K 3aAaHHbIM yCJrOBIlgM.

I  f lo,u.po6Hee cryt.  [8].
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2. lltorunu c nJrocKHMH HanopnbrMn
nepeKpbrTHcMH

3ru nnoruHhr o6uqso HecKoJrbKo MeHee ,*o"o{*"u"",
r{HoroapoqHhrx (npu cxa.nbHbrx ocHoBaHuqx), no aar\o npu
paspe3Hbrx nepeKpbrrr.rflx He rpe6yror 6eeyxopusHeHHoro
cKanbHoro ocHoBaHH.fl, orrl{ ilpeAnoqrnTefibnee B ceficupr-
qecKHX ycnoBuqx H rrp,u rqx(eroM 3HMHeM pe)r(HMe. Ta-
rurra o6pa3oM, HaMerraercs 6o.nsruas o6.nacru Hx npHMeHe-
HUfl npH CKaJrbHbrX OCHOBaHUqX.

flpu HecKaJrbHbrx tr rroJrycKanbubrx ocnoBannqx, a raK-
xe B cnyqafix npHMeHeHHfl, no ycJroBlrrM nponycKa rraBoA-
Kd, MeroAa rpe6euxu (npu pa3JrnqHbrx ocuonanurx)
crpouTerbcrBo roHrpQopcHbrx rrJroruH c nJrocKHMH nepe-
KphrrugMlr B [oAaBnqloueM 6olrurngcrBe cryqaeB oKa3br-
Baercs qe"necoo6pa3Hee, HelKeJrH crpoHTeJrbcrBo KoHTp-
SopcHux rrJrorr.rH Apyrux runoe l. ,.

flpuuenenue MeroAa rpe6eHru np,Lt sroM HecKoJrbKo
o6.[erqaercs B cJryqae neprurantuoft uauopuofi rpaHH
IJIOTHHbT, HO 3aTO TOfAa OTCyTCTByeT BepTHKaJrbHaff CO-
CTAB/If l IOIIAfl  AABTEHHq BOAbI HA HANOPHYIO rPAHb, HAJIH-

une roropofi o6fier,raer o6ecneqeune HaAnexauefi ycrofi-
rIHBocrH rrJroTr.IHbr 6es AorronHuTeJrbHoro yronrrlegur ee
gJIeMeHToB rrlrr ycrpoficrna sHa'rurenruofi gacbrnKu Lr3
rpyHra ua $yu4auenruofi rrJrr.rre.

O6.rracrr npHMeHeHHfl Hepagpeanbrx nJrr.rr - nJroTHHbr c
Qyuaavrenruofi n.nnrofi (p_AsaeneHHbre rrrBaMv Ha cex[ui.r),
esIIH TeMneparypHbre ycJroBuff He cJrHrxKoM Tqxerhr. Oa-
HAKO B KA)KAOM KOHKPCTHOM CJIJ^IAE sAECb HAAO IIPOAHA-
JrIrgr.rpoBaTb Bonpoc o roM, KaKHe nJrr{Tbr ue.necoo6pa3Hee-
paSpe3Hbre uJrrr Hepa3pe3Hbre, TaK KaK B npaKTr{Ke npH-
M e H q r o T c q u T e H A p y r H e .

Anq rIdToTHrr c orHocHTenbuo JrerKr{MH pa3pesHrbrN,rri
n.tIHTaM,H (oco6eniuo Hanpfl)KernHo apMr4ponaunuun) pau,a-
oHaJrbHo r{cnoJrbsoBarb BecbMa eQ$exrnnnufi ilpnHuun
c6opHocru xoncrpyr<qrfi. flpu cpaBHureJrbuo HeBbrcoKux
tlJrorurrax, BHAI{Mo, Mofyr gafirrn rrpHMeHeHI4e M KoHTp-
Qopcnt, qacrtirlHo HJII{ rroJrHocrblo cKBo3HrbIe.

IIpu BbrcoKnx nJroTHHax Haps.{y c o6rrqnuux cnJroru-
H.br'MIt t<oHrp$o,p,cdMu, cHa6xeHgbrMLI gJr,eM,eHTa,MH x<,ecrr{o-
crr{ (6anrarrlu r4nr4 pe6paruu), 3acryxr.rBaror BHHMaHHfl Lr
cnapeHHbre (,unofinne)- xonrp$opcnr, o6ecnecHsarorque
I(oHcrpyKqI{E 6onrmyro x(ecrKocrb. IIpn 6otrmux Bbrco-
TaX Mo)KeT AaTb HOKOTO:pIIO AKOHOMHTO npHMeHeHHe yBe-
Jruqerrnbrx BbrcrynoB y uanopHofi rpaur{ ronrpQopcon,
yMeHbnaIOIIlHX nponeT II.,'IHTbI.

OcHoauas o6.racrt rrpHMeHeHHfl 6anox x(ecrKocru-rrpu
IIAJII{qEU CCfiCUA. C YBCJII,IqCHHEM luHPI{HbI AOJIHHbI YCJIO-
BI{s Hx pa6oru na 6oxosofi ceficu Lr Ha yBeJrr{qeHr.re co-
rrpoTHBJrreMocrr.r rourpQopcon [poAoJrbHoMy uern6y
yxyAruarorcs. B npo'r{gBoAcrBeHHoM orHoureuur{ oH}I Me-

NOJI HI.,ITCJI b HbI E 9.II CM CHTbI X{ CCTKO CTI,I.

B ycJroBasx CCCP y nJrorHH c [JrocKriMr.r nJrr.rraMu
(orurrouan H rp€B.€pcHBrlbre ntouruu), KaK B,qA,ocJrHiBrHbrx,

I f ipnlreuen'e Mero.aa rpe6eHrn npu crpouTenbcrBe rourpfopcHr,rx
nJIOTIIH C nJIOCKHMU nJIHTaMH He IOJr)KHO Bbl3Barb cepbe3Hbrx npoh3Bo.u.-
crB_e_H_Hbrx H_ KOHCTpyKTHBHbTX yc,roxueHufi no cpauneunrc c f lptrMeHeHHeN{
Mero.[,a fpeoeHKH,[nrr crpoHTeJrbcrBa rpaBHTaq]roHHbrx n.roiun, o.u,HaKo
B OTreJIbHbrx cnyqaqx 3.[,ecb Moryr HMerb Mecro HeKOTOpHe ycnox(HeHHfi
HanpnMep, npn xourpQopcHbrx nnornHax c rpyuronofr 'sacurnrofi) .

TaK H rJryxr{x, i.ruercrcl, roxaJryft, uan6o.nruHe neFtIeK-
THBbr AOCTaTOqHO ruHpoKoro pacnpocrpaHeHHs no cpaB-
HeHHtcl c xoHrpQopcubrMH nJroruHaMr{ ApyrHX runoB.

3. MHoroapoqHbre rrJroruHbr

MnoroapoqHbre nJroTHHbr o6uqno uau6o.nee 3KoHo,MHrrHbr
H  u e n e c o o 6 p a g H b r  n p u  x o p o l u H x  c K a J r b H b r x  o c H o -
B a"H Lr fl X U He CJHITTKOM CypOBOM KJrHMaTe, XOTS rlptt
ycrpolicrne renJroH3o.[qqnoHHofi creHKH co cropoHbr HHx{-
ueno 6ue$a reMreparypHbre HarrpslKeHts, B HHx Ir B gTEx
ycJr'oBl,Iflx MoryT 6urn 3HaqHTeJIbHo yM€I{bIIreHibI H oHru Mo-
ryT or(aSaTbcs rrpHeMJreMbrMH.

Cefioranquocrr pafioua He npeflsrcrByer npr{Merre,HHrc
Muoroapoqsofi nloruHbr, Ho Bce )Ke pa3p$Hyro KoHcrpyK-
IIHIO B 3THX YCNOB}IflX CJICAYET NPITSHATb HECKOJIbKO NPEA-

noqrure.ntuofi.
lleunoe KaqecrBo MnoroapoqHbrx nJroruH-Bo3Moxuocrb

npHMeHsrr 6o.nsune paccrorHHq Me)r(Ay xonrpeopcaMll
("*. ra6n. 20-l),  qro Aaer yMeubrueHue cKaJrbHbrx pa-
6or n Moxer B orAeJlbHbrx cflyr{asx no3BonnTb pagMe-
crHTb Mex<,4y xourpQopcaMa arperarbr rHApocraHqHH t.

BoAocJllsnbre MHoroapoqHhre nJroruubr He HMeror 3uaqn-
TeJrbHbrx nepcneKrnB npHMeHeHr{s. BosseAeHHe MHoro-
apoqnbrx [JrorHH MeroAoM rpe6enxr.r Boo6qe Bo3Mo]KHo"
HO COsAaeT HeKOTOpbre 3aTpyAHeHHff.

4. MaccusHo-KoHTp$opcHbre rrJrornHhr
(c MaccHBHbrMH KoHcoJrbHbrMH oroJroBKaMH

KoHrp{opcoB)

Il.norr.rurr 3Toro rr.rtra Moryr gKoHoMHqecKr{ oKagarbcfi
qenecoo6pa3HbrMr.r o6uqso npr.r Harropax He MeHee 20--30 n.

, ?rw rrJroruHbr, HMefl pa3pesuyro KoucrpyKrluro, no rpe-
6osaxr.rsM K ocrroBaHurc, reuneparypnonay pe)KHMy n pa-
6ore B ycJroBuflx ceficua npu6nuxaroTcff K [ror]tHaM c
nJrocKLrMH pa3p$rrbrMH nJrHTarvrH.

Ocsodnoe flper{}tyuecrBo trJtoTHH gTofo rr{[a - ne6onl-
urofi pacxo.( apMarypbr. Maccueuocrb r(oHcrpyKunu cno-
co6crnyer HeKoropoMy ynpoueHHro npousBoAcrBa pa6or.

Vs He.rlocrarKoB n.rroTr.rH AaHHoro THna cJreqyer orMe-

lHTb 3arpyAHHTe.rrbHocTb Hx Bo3BeAeHHfl MeTOAOM rpe_
6euxn.

Ha HecKaJrbHbrx ocHoBaHfi.fix paccMarpuBaeMbre nJroTH-
Hbr He I'rMelor cxo.rruxo-ur.r6yAt 3Haqr{TeJrbHbrx rrepc[eKTr.rB
npr{MeHennfl., TaK xar o6uquo 6ynyr r{Merb xyArrrlre oKo-
HoMuqecKHe IIoKa3aTeJII'I, qeM IJIOTHHbI c nJIocKI{MH IJILITa-
ux (cpannuTeJrbno se6o.urm,ne nncoru).

fl.norugu sroro rr{rra Mo}Krro crpolrrb KaK ruryxue, TaK
H BOAOCJIHBIIbIE.

5. fl.noruHsr npoqux runoB

f I n o r H H b r  c  K . r r I H o o 6 p  a B H b r M r {  K o H T p Q o p -
c a M r{ (rnyxHe) aacnyxHnarci 6oruuoro Bnr.rManr.tfl rrpH
AoBoJrbHo y3KHx yuelbflx c AocraroqHo npoqHbrMu 6epe-
raMI{, oAHaKO MeHee [pOr{HbrMH, [ocKoJIbKy KoHCTpyKrlHg
pa3pe3,Harr, rreM sro rpe6yercr npH apoqxbrx rrJroTr.rxax.
flo AaunuM npoeKrHbrx npopa6orox B 3rux ycJroBnffx oHH
Moryr oKa3arbcs npr.rMepHo B 1,5-2 pa3a aKoHoMr.rrrHee
o6HqHHx xonrpQopcHbrx nJroTHH c nJrocKHMH nnuraMn rrJrn
Maccr4 BHbruH KoHcoJrbHhrMlr oroJroBKaMH xoHrpSopcon.
3T KoHcrpyrfiinrr npr.rMeHHMa H B ceficvrficecrr.rx pafionax.

_  P e B e p c H B H b r , e  n J r o l t r H b r  3 a c J r y x f f i B a r o r
'6'O.nsUI'er,O BH:HMaH,rig rlpU HeCKaIbHbrx fpryHTax. llpu-
MeHeHHe Hx ,(oJIxHo 6uts 9I(orHoMHr{€cKI4 lr,eJ,eooo6-
pa3Hbr;M.

I  3ro sosvoxHo 6usaer ocyuecrBHrb H npu xonrp$opcnbrr unoru-
Hax .u,pyrHx THnoB, no Bo MHOTHX cnyqafix oKasbrBaercs aeq,eaecooopae-
HbIM.

^*.
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20v5.  t IJ IOTHHbt  CHCTEMbI  A.  M.  GEHKOBA r

O6.nerqesnue [JroTr{Hbr aroro BHAa xapaKrtpu3yrorcrr
crpeMneHHeM K 3r(OHOMrrn 6eroua u 66nsurerr,ry' Hcno.ulgo-
BaHrrro MecTHbrx rpyHToB.
. [aunuft Trr i l  nJroTlH peKoMeHAoBaH K npuMeHeHuro

npaBnrenbcrBoM B 1934 r. npu Haropax no L0 u. f lo_
$poeHrr rJroTuHbr sroro rHra Ha peKax I(a.nnunyc,
Ey_s_yayx, Bonqsq u Ap.

KoHcrp'yrqun rrr.rrorfiHbI JrpetrcratsJrfler c-o6crc cr{creMy
EeprruKaJrbHbrx r(onoArleB 6eg Aua, npsMoyro.nsHofi eolprrau
B UraHe, o6pasyeunx 6erouHbrM'n ranll xe.[esor6erwrsunaa
IIpO[OJrbIIbtM,H H,fioflepeqHbrMH creHK aMr4 p,asJr,t{,r,Hofi Bbrco-
Tbr B coorBercrBI3 c oqepraHueM BoAocJrr.rguofi noBepxHo_
crr{ (Snr. 20-36)

BHyrpennocrb Ko,JronueB 3a,noJrHfiercfl rpyHTorM Lr3 KorJro-
8arla, Bepx noKpbrBaeTcfi cnnourHofi Ser,onuor? r.tJrl,r x{eJre3o-
6etoH'ofi n.nurofi, ofuoneq'earoulefi ceo6oAHHfi nepq[HB
BoAbr rlepe-3 rp'e6eus nJIorH,HbI. OcHo,sHtt[4 npet{MylrlecrBo,M
nnoTHHbI A. M. CeHxoea qBrfle.rcq Bo3MoxHocrb MaKcH-
M zulbHoro tIc[IoJIb3'CIBa:HJ,tff M ecrHbtx crp oI,treJIbHbIx M arepH -

1 n. 20-5 
"ln*"n 

nnx. B. kI. psr.reestru.

aJIoB' KoropblMl'l 
.3arloJlHflIoTcfl KoJIgAubt nJIoTrIHbr, H coKpa-

uIeHHe o6reua 6eroHa. l l.noruua ceHxoBa au"" 3KOHOMHTo
B CTOH,M,0,CTH AO 30-400/0,rro cpaB.HeHHro,c rMaccHrsuol i
n"uornnofi B gaBHcHMocrH or uecrntrx ycnouuft.

_B tlnortrge AocrarorrHg rpE3BHT noAs-ela,Hbrfi xooryp, qro
o6eonequsaeT co3naltue 6egonacHHx cxopocrefi floroKa iB
ooHoBaHI{U nJrortcHbl E cHHx(aer $uarrpaqproHH0e firporl4rBo_
'['fl'BJI€HH€, coaAaer XopoIIIee conpfl)KeHHe TeJIa ,TIJIOTHHbI c
rpyHToM ocHoBaHHfi H o6ecne,rnBaeT paBHoMepHoe pacfipe_
AeJreH,tie AaBJreHHrr Ha FpyHT OCHOBa,HHfl.

Pacqeru IlurrornHb_r_ npnBorflTcr: $lr.nsrpaquotrHbre _ B
pa6ore aKareMrrKa H. H. flan.noncro'ro .,rvnpomexar{Hqe-
gIIg pacqer nJrorr.rH cu'creMbr UeH.rosa>, M3n. OHTH,
l!37 1. n n 'pa6'ote A. M. cenxo,ea H rI. (D. orE.nrsaKo,Ba
<flpu6.ill'rx<eHHbre Merqr,br'pacqeqa craq,HoiHapHoifo r,E]rx(e-
HI{s rpyHToBbrx BoA noA rul-pordxnu{€cKtr,Mu coopyxegnfi_
r\tr{>>, H3A. AxaAeuran, HayK. Vxpar.rHcxofi CCp, KHeel l9S2 r.,
crarHqecKHe - B pa60re A. M. ceHroea <<pacqer vcrofi-
qr{Eocrr{ rlJr,orHHbr ,cHcreMbr ceHxoea Ha [po,HHqae,uoilt oc-

IgBlHHlr>,_ ̂  l{y.pual ..fuApolexHuqecKoe crpoHrerrbcrBo)
N 8-9, 1937 r.,  r  pa6ore II .  O. I lanxonnqa uCra' l ,re-
cxufi pacrrer 6erosuoro KapKaca rrJrornn cr.rcreMbr cen-
KoBa>, foccrpoftusAar, 1939-r.

lTpodontaoui paJpel

'odzomoira 
w 46aa muz4 _48 Ufdna usSecmroSnri

hatmelt cuctnewu Cenno1a matu<.0r9i

r Peeguwmop panno69

8,0 240

flrcvamtfi ulngHm

u..a

/7ecor Oecar ITecox

1'0 1,0

/7ecofi-
B

Epgcyama;d unytm /8 cn

/7nau (Paq"s no A-i-E-f)

360

@ue. 20-36. [I.,tomuua cucmeilw

J l 1 4 T E P A T Y P A

Ceuxoea

9. P o s a C. A., Conporuelenue cKaJrbHbrx nopojl  ocHoBaHHs rr. f ,-
porexHHr{ecKoro coopy)KeHHfi cr,BHra}orueMy ycn.nn'rc, locyaapcraeuuoe
n"lET.jl:tlo nnreparypbr no crponrearcrny H- apxnreKrypel tglsz.

IU. a p a H q y x A. V., Ta6nnqu renJrorexHuqecKxx norasarctefr
crpoHTenbHbrx Marepuanon, foccrpofinsaar, 1949.
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2\-1.  THnbr AEPEBf lHHbTX I IJ IOTHH

l. Ocnonnue qacrn AepeBrHHbrx rrJtornFr

.[,epenrHuurran Ha3brBarorcff TaKHe nJrorHHbI, B Koropbrx
ocHoBHbrM CTpOHTeJrbHbrM MaTepr{aJror{ fiBflfleTcq AepeBo.

flepenxuuble ruToTHHbr HMeIor cJleAvlorrrue ocHoBHbre r{a-

@uz. 2I-1. Cxeua arte-ltreHmoa depeanuuort nnomuHbt
. I-  nouypnaff qacrh_$lrcr6era;,2-eonoflof i ;  S - cJrHBHarr vacrs Sarcr-
oera; 4 - yc'tou; 5 - 6ux; 6 - xo,nrp$opc; 7 _ c"rofi.xu H 3arBopbr;
d - Mocr; 9 - rrnnsHafl noAyruKa; l0 - noHyp; 11 _ ctrns; 12 _ puc_

6eprrla; . i3 - conparamulafl  seMr-rffHafl  nJrorHHa

crH (Sgr. 2l-l): a) $,rror6er, cocroflulnfi us noHypHofi,
eoAo6oiiHoii  H c.nuaHofi uacreft;  6) ycrou; n) 

-6urxu;

r) r<onr,pQopcu (unw rroAropubre eepi,lu) u 
'croltxui

A) 3arBopbr Lr noAbeMHr.rxn; 
-e) 

Mocrbr.
Heroroprre H3 .racrefi. HarrprMep, 6brKH, xourpSopcnr,

CIOTIKI{, 3ATBOPbI Y OTACJIbHbIX NJIOTIIH MOIYT OTCYTCTBO-
BATb.

2. K.naccr,r$HKarlr{fl AepeBrHHbrx rrJrorHH

.{epenaHulre nJroruHbr HH3Koro Hanopa (ao 5-6 n)
tto KoHcrpyr{r{Hn Slror6eroB noApa3AeJrflrorcfl Ha:
a) nJroTHHbr co csaftHsn,r S,rrcr-6erolr pyccKoro

38 3ar. tzs

Tr{[4, npHMeHqeMbte Ha fpyHra\, AonvcKa]oulHX sa6uexy
cnaii ;  6) cear?uo-prxeBbre rJroTuHbr co cMerraHHbrM csafi l
Ho-psx(eBbrM s.rrcr6erou; n) pfl)KeBbre nJrorHHbr c s.nror-
oeroM t{3 BeprHriaJrbHbrx p.R>xer?, rrpHMeHfleMbre Ha rpyH_
T,ax,. ue AonycKaroqHx ga6ueKlr ceafi; r) xonrpQopcHbre
(peopucrrre) nrror 'rbr c xoHrpQopcHbrM''enror6bian, 'u Ha
CKAJIbHbIX OCHOBAHHf lX .

. -.(epen,nuuue nJrornHbr cpe.nHero H BbrcoKofo Harropa
(6o.nee 6. n) rro Ko,HcrpyKrtuu Qnror6eroB rroApa3Ae.rfiroT-

-cff Haj a) nJroruHbr c roHrp$opcHbr\{H (pe6pHcrunnu)
s.nror6erauu; 6) nJror'Hbr c BepruKaJrbHo-prlKeBbrMu
Q.nrcr6eranan; n) urorlrHbr c HaKJroHHo-ps>KeBbrMI,r Qnror-
oeTaMH. e

llo l(oHcrpyKuHr.r ycroeB AepeBfiHHbre rrJrorr.rHbr rroApa3-
AeJrflrorcf Ha: a) ;pfl)KeBbre; 6) co csarlHo-o6urHeHirMN
ycrofiMu; e) c xonrpQopcHbir\{H VcroflMr.i; r) 6es ycroeB.

Orueceuue AepensHHbrx rrJroruH K ToMy HnH kHoMv
Klraccy coopyxeurzr? B gaBHcHr,rocrr{ oT cpoxa cnyx<6rr ,^
crerleHH orBercrBeHHocrt'I IIJ'iorHHbI npor.r3BoAllTcg cof,.racHo
focT 3315-46.

2r-2.  OJrroTEETbt  AEpEBf lHHbtx nJIoTHH
HH3KOTO HATIOPA

1. CnafiHrre Slror6ern

Csar?HHe S;rror6eru pyccr(oro THna rrpHMeHfirorcfl Ha

BOI{, pacnoJro)KeHHbrx neprreHAr,rrry.:rflpHo TerreHHro H
n_peflfiTcrByFoutlrx Qnnrrpaqrin BoAbr noA Q"rrror6erou.
Lllnyuroesre psAbr o6uqno aa6Hearor us 6pycvarux ceafi
ro"nquuorl 15- lB c.,u; nou1,'pHnrf i  pxg, a raxlKe H Kopo-
.[eerifi pflA npu Hariope Ao 2 ,r, Ae.:raror Hz Aoutarbrx
IrrilyHToBaHHbrx cnair ronu{nsoft 7-10 crt. fny6uny
sa6usxu urryHToB i lpuHr.rMarcT or 2 Ao 6,b j t  or .{r{a
riorJloBaHa, MeHbilre 2 .+L ga6prsata unyHToBble , ' IHHiII . I  He
c,{eAyeT.

flparriauecxn Aorrlarbre cBaH o6uquo He ga6uearor
rny6>xe 4 n, a 6pycuarue-6. u. f lpu ga6ueKe AocoK H
6pycsee ua 6onluyro r"rry6uHy HaAo cneAHTb 3a reM, qr,o.

6n u[yHToBbte JrHHI.rr{ 6urnu cnJ'roruHbrMn n BoAoHenpo.
T I I I q A E M b I M H .
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<Dw. 2I-3. Cxeua caafinozo hnnmdema c noyblweH'
Hu.M nopoz6n

a- noHypuac qacrb; 6 - eoao6oftHac qacrb; I - cJIuBHas qacrb;
. l -ursHsuas noJryurKa;2-  nonyp;  J-  aoao6of t ;  4-c t rus;  5-puc-
6epva; 6 - noau; 7 - sareop; 8 - uocr; 9 -nouypnufi mnyut; 10- r<o-
poacruft runyur; 1.1 - noao6oiruufi urnynt; /2 - o6parHuE Qu.nlrp;

,13 - crtleHofi urnvnt N,'l:r csaftHas creHKa

Ha 3a6Hrbrx unyHrax Ha,py6ator rpe6Hu (Qur. 2l-4,a

H 6) H KnaAyr [ranorrHbre 6pycra: KoponeBbilfi ecerAa LIe

!,Byx 6peBeH, a noHypHbrfi H3 o.u,Horo 6peaHa npu Aoularoil
lr Hs AByx 6penen nipH 6pycvarofi EnyHroBofi ,nuunu. B
noHype, BoAo6oe v cnHBe sa6HBaror nonepeqHbre pqAbl
oAlrHoqHbrx cBaft (cosnaAarouHe c nonepeqHbrMr.r creHKa-
MR pfxeBbrx ycToeB HJrH onopaMr-r ycroeB ApyrHx runon)
Ha paccrolHuu or 1,5 Ao 2,5 *t. Paccrosulre Me>KAy cBa-
tMH B psny npHHHMaercfl paBHbIIu paccrosHHlo Mex(Ay
croftKaMu 3arBopoB l{ Kone6Jrercfl or I lo 2 u. Ha cBalx
ocHoBaHr.rfi yKnaAbIBaroTcq HacaAKLr c nponycKoM rIIilnoB
cBafi B orBepcrxq HacaAoK (Qur. 2l-4,e1.

Ha Qur. 2l-5 nso6paxeH n.rraH cBafiHoro ocHoBaHHs.

(7t
r.H.5.

l- eoo

?00*1--200 4
I

600------4

@uz. 21-2. IlttomuHa c HusKu.tL Stnm6emou

a-Rpor.onbHuft paspes ro HH3KoMy ropnaoHranbHouy cnaftHouy Q.nrm6e'ry; 6 - npollonbHurir paspee no cBfl3]rloqeuy 6pycy

flouypnuft rroJl Aon)I(eH 6utr noAoHe[poHHIlaeMbIM, ero

cJreAyer BbrnoJrHfrb r.r3 AByx psAoB nonycyxux AocoK HnH
tr.rracruq ro.nurusofi 5-10 cil, coeAHHeHHblx <<Br{erBeprb>.

c rrpoKJraAxofi TonR, noftroxa, HHorAa c KoHonarKofi uJBoB,
ycrpar{BaeMbrx Bpas6exKy; rxBbr 3aJrHBaIor neKoM (SNr.

2l-6,a).
Bo,qo6ofinufi noJl ycrpar,rBalor HHorAa, KaK uonypHuft

(Qur. 2l-6,6), Ho qaue Aenarcr ero rpoHHIIaeMbIM Arlr
BOAbr; B nOCJTeAHeM Cryqae ero BbrnoJIHffIoT H3 AByX pfi-

AoB AocoK HJIrr nnacrlrH co TIIBaMLI npaa6exry, a ugorAa

us 6pereu 6ea npor.rraAoK. flouepx nona ilpor,HB utuToBux

cToeK yK.rraAblBaroT o6blqHo y[opHble 6pyoa, coeAHHseMLIe
c npoJlonbrrbrMu HacaAKaMH KocbIM HJII{ rIpffMbIM sy6ottt

u 6o.nrauu \r cnyx(aurue Anf IIepeAaqH ropHgoHTaJIbHbIx
ycu;rr.rfi or Er{3a lrlrrroBbrx croeK Ha npoAoJlbubre 6pycrn
I{  CBAH.

C.rrpreHofi noa o6rrqHo AeJraror 6penenuarblM lr BoAo[po-
HHrIaeMbrM (Qnr. 2l-6,e).

llon nonypHbrM noJroM B qenflI BoAoHenpoHnuaeMocrn
Ha6ueator nnacrHrlgylo rnngy Hnr{ cyrnuHoK, TpaM6yeuue

ToHKHMH aroflMr{. Ans npe4mnpaulennff $unrrpauun
no Jtulnr4r4 conpsx(eHuff rroJra c sarpyaxofi noA no-
JroM, rro npeAno)KeHr.no r.rH)K. Jla,npnuonuqa J[. n. :5], K

cBaffM rroJresHo npu6unam uonepeqHbre BeprHKaJIbHHe

AOCKH.

lloA so.u,o6cfinur'r IroJIoM, ecJIH pacqeruufi nyrn $n.nrr-
paqnu 3aKaHquBaercq B KoHue soAo6os, garpysKy AeJIa-
Ior BoAoHenposnuaeuofi; ecnn xe pacuetnuft flyrb

Qu;rutpauuu KoHqaercn Ha KopoJreBoM IIInyHTe, garpyslry

AeJrarcr BoAorpoHHqaeuofi. BononenpoHHuaeMyro 3arPy3-
KY soAo6og s.o Hs6exaHHe nyqeHHfi AeJIaI,or Hg TJIHHbI c

necKoM H rpaBr.reM (qypa) . n..ns npetrorBparqerrHfl Bbrcacbt-
BaHHff 3anpy3r(H qepe3 uleJrH noJra no Bepxy 3arpy3r{H notr

noJIoM Aerralor o6patnufi  Suntrp (our. 2l-7'1- Boaone-

d '24  cn
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t,? g

h =lB -20

@uz. 2I-4. lemanu jsltol coartnoeo etrcmfuema
(pas.ttepot e cu)

@uz. 2I-5. [Iaan, caartuozo ocuonaHun
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0)6)

4>uz. 2I-6. IlonepevHble paspesbt
c - nouypHu.ir not; 6 _ eoao6ofiur,rf t  noa;

laarsu f t  6pyc ;  2  _  ynopt r ;n  opyc ;

no tr.oltatt Qttnm1em a

cr - causHoti no.l :  1 - r(o\ i_
3 - s a c a a r a ; 4 -  c s a s

rlpouuqaer\{yrc sarpySKy soAo6og H Cnr4Ba AeJrarc? r{3 Ka_
veHuofi Ha6pocxl.r Ha cnoe o6paruoro $ra.rrtrpa.

DoJlbtuoe 3Har{eHne A,rIq o6ecneqeuprq }KecrKocrg B pa_
6ore ceafiHoro onrcr6era Hrparor npoAonb'bre cBflsH cnaE,
yBenHqr{Baroque ax conpoTHBJreHrie cABHry H O6ecneqnBa-

f_Tl: 
oAHoBpeMeHHyr,o pa6ory Ha cABHr ecero prAa cBafi.

l aKHe cBfl3r4 no,lyr{HflH tXHpOKOe pacnpocrpaHeHue B
Hoser?u''Hx KoHcrpyKrr'qx n,roiuu .o 

^c"afiH"rnin', 
6nrcr6e-

TAMH.

@y2.21 - 7. Ilpodonpruofi paspes ceartruo.o ttosblweHHozo
q|Lnmoema c npodortbHuil,u csnslroulnuu 6pycbflltu

a - o6rquil P'H.4;,6 
:.Jr,erarrb 

opy6xu n-pon.oJrbaoro 6pyca B Kopone_
sbrr? ur-anoqnuft 6pyc; s - aeririu epytiru npor:roJrbnofo 6pvca s no_
rrypubrr{ unyHT; e_ reraJrb n-py6xu n no:rypnuft utnynr cb-cngruruu

Tu 
n?Tl.y:u., 

f 
pycu_n u u ; 1 - odparHuft _S n.'r iip ; Z- nriuypr.u fi--- nyn, ;r - rnuHa;  4-  KopoJrenuf r  runyar ;  S_ rauua c . rypof t ;6_ruancq-

uurfr 6pyc; 7 - npuxwuuofr 6fyc; g _ npo,no"rir"iit-Opyc

Hf Our: 2l-7 noKa3aHa KoHcrp,yKrlr.rr noBbrrrreHHoro
cBafiHoro Qnror6era c [poAorbHhrMu cBs3flMH Ha iloHype
Il soAo6oe, c nonepeqHbrM AorrlaThrM HaCTHJTOM Ha [oHype
I_ upo,uo.nbHbrM HacrHJroM ua uogo6oe, rpeAJro)r(engafl Aou.
H. A. ceuanoBbrr\{ [10]. or.,rraquie.nrnofi 

'oco6eHno.ro* 
ee

gBJIgETCg HAJII{qIIC NPOAOJIbHbIX CSqSEft NPI{ HAK.IIOHHOM
noHyipe, neper{pbrToN{ nonepeqHbrrvr Asoft}rHM HacTr..rJroM.

2. CeafiHo-pixeBbre {.nrcr6eru

flprn Bo3Bbr[reHtrri $,rrror6era HaA AHoM KorJroBaHa 6o-
Jree rreM Ha Lu, nparueHsnr s.rrror6er cnafiuo-prxeBoro
r]rna ($ur. 21-8). B ceaftuo-psxeBoM q.rrror6ere Ha sa_
6urnx B rpyuT cBaqx H mnyuToBhrx rrunztflx AeJraror p-s_
xeByro uapy6ry, sanoJrHffFoulyrc Bce npocrpaucrBo or AHa
KornoBaHa Ao Bepxa enrcr6era. Ilpolonslroe KpetrJreune
s.nrcr6era o6ecne'{Hsaercfi cKBoBHbTMH npoAonbHbIMH BeH-
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*J--no*yp'uft 
noa;

@uz. 21-8.

2 - sonoSoftuufi  no.,r;  3.- noHypnuft

Ceaduo-pflilceBblu

unyHr; 4 - xoPo,teeuft

$nrcm6ern
r r rnyHr ;  5 -  runyHroBaf i  c reHxa;  6 ' -c run : .  7 -pnc6epua

@uz. 2l-9. nromuHa co coatno-pwrceaut't $nom6emo'u
4 - npolorrbHlal pa3pes no ocH Orror6eTa; 6 - paspes +nroTSeTa y ycTos {3arp;vsxa He noxasalta); r_-xocrosar H!.cnoe rpaBfiq I| recl(a;2-no-

ivpsii'*iii-vi;ii':-ii";;7-i;;;-re;i;of,i'i.ryli,"""r"ti"f;_r;.?:1"i"iil}"#[]TjJ6-o6parHbrid{,brp; 8-cnrB'onrtrnv'r;
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ilrylo npoqHocTb coeAHHeHr.rfi BOAO6Oq c [oHypoM.

3. Psx<esrle e;lror6erur

B BHAe s r /6a
cIIeIIH a,rlbHbI e

3 aIIo"[Hf ex{bIc.
c aHKepat\ {H

ENnox

d,=28

cmeHKa
[/ioflonwafr

l lnaa

cDuz. 21-10. ITepeceuenue nonepequtx
wnyHmosaHHbtx u npodottouwx cmeHoK

pnilcego?O cmofl
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@uz. 2I-l l. ConpnilceHue anJ)HmolaHHbtx cmeHoK
pzrcert co cKanbHbt-ilt ocHolaHuetyt

2I-3. OJI IOTEETbI IJIOTH H
NOBbI IUEFIHOIO HAIOPA

flpa Hanopax -6o.nee 4_S n $nror6eru AepeBfiHrrbrxnJroTHH Aenaror HJrLr HB xourpeopcoB HJrH us prixeft (eep_
THI{aJ'IbHbIX HilH uaic' ior iHrtx).

1. KourpQopcxbre S.nm6ersr

Tarue Q_.nror6eru o6'uqiro coopyxarcT Ha cKaJrbHoM oc_
lgBaHuir.. 

I(crirpQ-o^pcu 6nearur' r4rrvr cxBo3Hbre c noAKo_
caMH (Qur. 2l-12) HrrH crrJrorrrHbre r.r3 HarcrroHHbrx 6pe_
BeH, o6pasyrculHX BeprrrKaJrbHbre peOpa_xonrpdop.rI Hapaccroqnnu or 1,5 4o 4 tti. ApW o, apy., tb,i..'Zlf3jt8l

KoHlpQopcbr saKpenJrflror B cKarre npfi iloMoulr4 6eros_
Hbrx noAyrrreK rr aHKepoB. -fIO XOHrpsopar* puanon"auo,
nporo'br' Ha Koropbrx ryKrraAbrBa* ioi{arrrr? 

"nu 
tipy.-qarrrfi HacrHJr.

llpn He6onsruorl BbrcoTe nJroTHHbr AonycKaercq cso6oA_
Hoe riaAeH'e BoAnr c BoAocJrHBa, ''pH 6ororofi Bbrcore
HHsOByro cTopoHy nnoTr.rHbr AeJraror no oqepTaHnro BOAO_
cJrHBa 

_ 
npaKTHrtecKoro npo$r.rrn.

r PEOCHb I{ BOAOCJIHB UIOTHHbI sAIqUUAIOT OT IIOBPEX(-
AEHHfi TbAON! Yr;rA.U.XOft CTAJIbH'IX NOJIOC I,IJIH PCJIbCON. BCC

@uz. 2l-12. cbuomflem c ynopHbt.wu nodKocHbt.u,u
Fepnanu
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flpn yae.rrHqeuuH Bbrcorhr nJroruHbr yAflHHcror [onyp E Bo-
,u,o6ofi co c.nrlsHofi qacrblo. C.nnnuryto qacrb BunorHqroT
HnH B BHAe neperlaAoB (0ur. 2I-14,6) HJIH B BH.4e rro-
nororo cKara c soAo6ofinuu KofioArleu Anq raureHufl
sHeprHH BoAbr (Qur. 21,-14,e w e). tlpn HeBo3MoxHocrH
ga6uexH B ocrroBaHne ceafi pa3BuBaror nonypHyro qacrb
(QHr. 2l-14,e)

B cryqae cKaJrbr{brx ocHosaHnfi Heo6xo.(nMocrb Mepo-
npunrui i  nporuB Qu.nsrpauuN H Anq raureuuff sHeprHH B
HHxHeM 6ueQe HHofAa ornaAaer H Qopua Qaror6era
ynpouraercrr (QHr. 2l-14,0, e u ne).

Tlrn Q.nror6era Ha $ur. 2l-14,e eKoHoMHqHee rnna, no-
Ka3arrHoro Ha QHr. 2l-I4,ctc, TaK KAK oH 6o.nee ycrofiunn,

HO Ha peKax c cH,/'rbHbrM neAoxoAoM npu He6onnurofi to"n-
[lr.rHe I]epeJrHBarouerocfl c.rrofl BoAbI oH MoxeT noABep-
rHyTbcfi qacTbrM pa3pyueHHflM BcJreAcTBr{e -HarpoMoJKAe-
HHs JTbAHH ua rpe6ue, f loBbrueHns Hanopa H f locJreAyro-
ulero f ipopbrBa dleAflHoro 3aTopa. B nJroTHHax THrra, I Io-
Ka3aHHoro ua Qur. 2l-14,cft, nbalaHbr JroMaroTcn npn yAape
o n,'roTHHy LI onacHocTb 3aTopoB JIbAa yMeHblrlaeTcfl.

3. Harronno-pfl)KeBbre $rro16ern'r

@uz. 21-13. Cnnowuort rconmp$opc

. l -roar B .u,Ba cnoq; 2 - cxsarxx; 3-6erou, MlrHHMaJrbHbrft caofr 20 c.ui
4 - auxep ug runusor? cranu; 5 - ronqnr 6peneH, saJrnrble 6erouolr;

6 - 6oar 2O tt .u; 7 - penrcu; d - saeprueHHufr 6onr; 9 -no;r

KOHCTpyKIIHH n.rroTr.rHhr, BepTHKanbHoe AaBneHHe BoAbr Ha
HanopHyro fparrb H HaJrHqHe aHKepoB B OCHOBaHHH O6eC-
neqrrBalor ycroftulrnocrn xonrpQopcHoro S.rlrcr6era Ha
cABHr. Ha nloruHa,x c rolrrpQop-cHnrta S.rrroi6eroru Hanop
.4ocrHraer 5-G u.

2. BeprnxaJrbHo-pfl)KeBbre Qnm6ernr

Q) ' Hecrgnanore ocne9gnsfr q L-KanbHue oesoSGHuB

3aper(oMeHAoBaJr ce6s
H3 pRxefi ,  cpy6neu'

2l-14,e n 21-15).

AABNCHEfi BOAbI

H O p M a J I b H O  K

rpaHH pacnoJlo-

@uz. 2I-14'. Tunw BepmuKalbuo- u HavtoHvo-pfl:Hcesux Sarcm6emoe



B .[Ba pa3a MeHbrue, qeM B IIepBOM, HO MeraJIJIa rpe-

6yerca 3HatIHTenbHo 6olorue; pyccKue pffx(H orJrllsalor-

cfi TaKxe 6o.nnurefi )KecrKocrblo H BOAOHenpOHHIIaeMO-

cTbFo.

Ha noJIoBLIHe Bblcorbl HaKJIoHIIo-plxeBbIx IIJIoTI{H ycr-

par.rBalor ropn3oHTa.nnsufi BoAonenponuqaeuufi c.nofi (au_-

lsparr'ry), CosAaloqnfi no.nuoe BaronJIeHHe BoAofi nepxnefi
qACTH TCJIA IIJIOTI{HbI AJIfl NPEAOXPAIIEHLIfl ETO OT 3ATHH-

BaHHf U AJIfl yBeJIHqeHHfl BeCa nJloTHHbI ur conpoTHBae-

uHff ee cABI{ry. 3ta IIoJIocrb nocrottl lHo o6eoAHgetcq
qepee cnerruaJlbHble orBepcrl,tf l n uanopuofi rpaHH [JIo-

THHhI.

2r-4. vcToH trEPEBflHHbTX nJTOTHH

l. PqxeBbre ycroH

OHH ssrqlorcr nau6o.nee pacrpocrpaHeHnbrM THnoM yc-

ToeB AepeBflHHhrx nJroTHH. Pqxenble KnerKH ycroeB flpn

cKaJrbHoM rpyHTe cTaBflTcq HenocpeAcTBeHHo Ha ocHoBa-
H,He, npH MRrKux rpynfax - Ha cBa]t,  ea6lt,saelulrte noA
nepeceqeHHrrMr{ creHoK ycroeB. f lonepevuue mnyHToBbIe
psAu HIIH rxnyHToBaHHbre creHKH $.rrrot6era npoAoJtx(a-
torcfl noA ycrorMn, npHqeM Bbnrle noJla BoAo6oq oHu ne-
pexoAflT B nonepeqHbre rn[yHToBble creHKH B KrerKax
pxxef i  (uu.  Snr .  2 l -10) .

Conpnx<eurue npoAoJrbHblx creH pqxeBbrx ycroeB c tro-
nePeqHbtMH rxnyHToBbrMH cTeHKzM,H npoH3BOAHTcq 6es IIe-
pepy6annn nonepeqHbrx cren (ctu. {rnr. 21-10).
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c-nonepeqnurfr paspes Bo.[,ocJIHBa Mexny Beprl4l(pnbHbllvlH creHKauu; 6- nonepevuutf i  paspe3 pqroM

c eepruia.nunofi  creHroi i ;  , i  -  cxana; 2 - oetolt ;  3 - npox,lai lKa H3 eoi lnora c oclroaxoft noBepx-

nocrefr;  4- anxepur d:20 tuJtt,  l --2 u no 4 urp. ua 2,1 noe. -tr  Bo.loc-i tuBa; 5 - seNrrsHoft nouyp;

6 - uenpounuaeMa{ o6urn_exa u3 rtsyx pf i .u.oB 6pyctea c npoKra!.Kofi  rrexay HHMH aB_yx cnoeB cuo-
.{eHoro 'ronn; 7 - rpe6enr nJroruHbr; 8 - eotra rulateauuoft npHroHKH BeHqoB; 9 - Snarrp

{l

cDuz. 21-15. Harcttorlyo-puJ{esafr nlomuHa
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2. CsafiHo-o6uusHue ycron

OnN o6pasJrorcfl Hz cyafi, sa,6urux ,no Koryrypy yo.noeB,
u BHyrlpeHHefi ropu3oHra.nonofi o6runsr0H Hs abiox Bqer-
Bcprb uJrH Hs rr.[acrrH c 3acbrrrKofi sa Her?. Ans ilpeAo_

@uz. 21.- lB. I f  aan caaiuo-o1utuBHo?o vcmorr

xpaHeHnr csafi o,T yAapa JTbAHH H,H,orAa Aertraror eure
BHeUTHIOIO O6UrUexy cleu no ,cBaflr{. llpn Bbrcore ,cre,Ir
6o'.nee 2 il csau yKpenirqroT BBepxy ,narpHbrMlr anr{ep*rbrrMu
cxBarKaMra r4s 6pycuen (Qur. 21-18), 

- 
npuxp€rrJreHHbrx K

aHKep'HbrM cBagM.

lTpodoneuarc
dpycon

@uz. 21 - I g. Caartno-o1wuauoti v cnto d
t -

c nooKoco_Lt

Eoaee pauuonaatuo,fi noucrpyruuer? ceafiHo-o,6rl{:BHbrx
ycroeB flBJIflstcff Iro[IcrpyKrlHs, noKa3aHHaq ua $nr. 21-lg.

flpu nuaore creH 6o.rirrue 4 ru xouctpyKru.rs aHr{epHbrx
cr'eH cH'JIbHo yq[o)KHgercfl fi gror THn lvcroee o6HqH,o H,e
npHMeHsIoT.

3. Konrp$opcHbre ycror{

3rz ycroH cocrorT H3 HecrrcJrbKlrx npo.4oJrbHbrx Beprra-
KarrbHbrx 

Q"pr r.le cnafi c nojtKocavn 
' 

(Sur. 2l_iO u
2l-21), 'o6urnrux c ,uanopuoli croDoHbr HaA Kopo/r,9BbrM,

I

t
I

t .

I

I
I
I
I
I

|  \ d 8 \
H _  J E

' 
ltQ_r_q? _ A*_ _ _Kamno0aHo.

@ttz. 2l-20. IItau rcoumpSopcuort ntomuHbt
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@uz. 21-21. Paspn no eodocnycrcy rcoump$opcnofi. nnomuHu

{rr.tryHToM BoAoHenp,oRaqa.euofi o6utleKofi Lr'B nJracrr4H HJIH
.ILByx prtroB ao'coK. Taroro x(e rr{na 6oxoean o6ruu,erca
Ilep'Bofo co cropoHbr orBepcrHs nJroruHbr rcourpQopca o6-
palyET np,q.u,0JrbHyro creHKy ycrofl.

MexAy nouypHbrrvr H KopoJreBbrM rrrrryHToM Ha cBarrx ri
rlaca,AKax pacnoJrararor B.oAonenpo,Hr{uaeuufi noroso,fi Ha-
crHJI Hs AByx pfl.q'oB AoooK, 3axoAruiuft n 6epera Ha BcK)
IuHpIrHy ycroeB. Ha gronlt rroJry Hacbtnaror 6epero,eue xo-
Hycbr conpflraCIu{Hx aau6.

^ Konrp6opcHbre ycrou upuMeHqnr flp,n Hanopax Ao
3 z. Tpe6ya ouenr MaJroro b6reva seMJrflHbrx pa6or, onn
AaIOT SHaqHTeJrbHyro gKoHoMnro B ApeBecHHe no cpaBHe_
ftr4p c pR)KeBbrMH ycroffMH, ofHaKo o6naAarcr ,ueuuruefi
xecT,KosTbro u rrJroxo nepeHocfT y,u,a,pbr nJraBarou$rx TeJl
T,I JIb.II,A.

2I-5. YCTPOACTBO OTBEPCTHR
AEPEBflHHbIX NJIOTHH

TBOpOB r{ MocTa.

l .  Euru

Surn cneAyer sarpyxarb rrecqarrbrM rpvnroM r{JrH cMe-
cbK) trecKa ,R rnHHbr (lo 300[1. Hug,osbre 

"ur"* 
6rr,rcos

Bblru€ ,oAH,oro Merpa uaa Q"uror6elou 3arpyx{arcT KaMH,eM,
TaK KaK gro noBbrrrla,er conporHBJlfl,eM,ocrb .6HKoe c,r.Brl_
TArcUII,IM CI,IJIAM.

llp,n Harnrrnr.r ttoA 6uxo .t ceafi ilpoHsBoArrr Hx pacqer
HA B,CPTHKAJIbHbIC 14 TOP'H3O.HTAJIbHbIC CI4JIbI. EC.NU 6UIrH
crorrr ,Ha pqx(eBoM Q.nor6ete, ax n,p,oBepflroT Ha cKoJrb_
x(eHr're rro fpyHTy ocHoBaHHf BMeCTe c qacrbro QaroT6era
c yq,eroM Bcex AeficlByroql4,x cHJr.

CeafiHo-o6runsHue 6uxu HMercT,KoHcrpyKrlsro, aHa,ro-
rr{quylo 

.ceafi 
uo-o6rurneHbu},I ycroff M.

2. KonrpQopcn

Konrp$opcu, KpoMe flpHMeHeHHfi ax B ycroflx, qacro
yCTpaIBaIOT B OTBepCTLIflX 'IIJTOTHH B K?,H€,CTB€ np,OMeXy_

Quz. 2I-22. Ceailnurt. rconmpfiopc
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@uz. 21--23. Cmoeuuotrt rcorumpfiopc
a -nnaH; 6 - 6oroeoit,  r lar; s- paspe3 no I-I

ToqHbIx oll,op, pa34eJlruqux 6,o.nrruue orB'e'pcrHfl H'd Ma-
.rrbre. flpuueHeHue KoHTpSopcoB Aaer Bo3Mo)KHocrb yBe-
JIHqHTb orBepcrne nJroruH 6es nphMeHeHHs 6srKoe. Pa,c-
cTORHr,r'e M,exly KoHrpQopcaMH rrpHHHMaercrr B npe.4€Jrax
or 2 4o 6 ,u, ruupuua I{x - 'or 0,3 .q,,o 0,8 u. KoHrpQop-
cbr 6nearor csafiHofi [r croeqHofi xoucrpyrunfi. CsafiHue
ronrpQopcur cocroqr r4s pflna BbrcoKux u HH3KHx ctsafi,
ga6urulx B rpyHT H rro;I.rep)r(HBaeMbrx noAK,oca[,rn (Ssr.
2l-22\. Pqa BbrcoKr.rx ceaft r<oHrp$.opca 'o6x<nuaelcs c
Soxos AByMrr np.oro.rrbuhrMH 6pycravru, apy6.neHHblMI{ B
HacaAr(n.

BHcorue csaR no.ux,epx(HBanrcfi Ira,pHbLMH n;o.[,KocaMu
ua 6p,eeen d:20--24 ctr, oxBarbrBaroulr.rMlr cBaH c o6enx
cropoH. Bepxnue KoHrlbr noAKocoB npv'6arclcr E ctsarc
fipocrbrM ey6ola Ha rury6nuy oKo.fio 7 cu ,H oAHoBp,eM,oH-
H0 oxBarbrBapr ee c 6oxoe.

BepxHne KorHrrbt n'o4rocoB Kpe[grcfl 6onrauu, a HI,Ix(-
HI{e cxo6aivm. flpouexyrorrHbre xonrp$opclr o6urHsaror-

Cg C O6CNX CTOP.OH AOCKAMH HJIH IJIACTI'HAMH.

ITpn ne6onburHx Hanopax (ao 2 n\ x,oHrpSop,cbr .4,eJra-
{or croeqnoft KoHcrpyKuHH (Snr. 2l-23); Ba rax<toft
ctofinofi rourp$opca Ha nponoJrbHyro HacaAKy Hapy6aor
sy6ou KoporKyro ynopnyro KonoaKy cJryxaqyrc &rrfl re-
pe"4aqH H pacflp,e.[eJreHr.rfl naBJreHHfl oT no.q,KocoB.

flpu 6o.nrurou Hanope ycrpa,HBaror ,u,e,ofiHue crofiKll u
.u,nofi,Hue rl'oAKocbr.

3. Crofirn

Crcfirn n'peAHasnaqeubl Afifl pa3r,qr,ennfl 6,oaturoro or-
Bepcrnrr BoAocnycKu 

"x 
rpflA M€JrKHx oraepcrlrri pa3M,epoM

l-1,5 f ir ,  nepeKpbrBaeMbrx rrJlocKHMH 3arBopaMH; cmfixn
6ntsarot npoMex(yroqHEile v KopeHHbre. flporr,rexyrorrHhre
croriru ycrpalrBaroT lzu.rl creMHbre HilH llocroflHHbre; Ko-
peHHbre crofixn npoqno npnKperrJrrrror K creHaM ycroeB,
6Hxoe HJrH KoHTpQopcon.

Crofirra BBepxy onHparorcrr na ynop,sue 6aars c-nyxe6-
Horor Mocra 'nJr,oruHbr, BHt{3y - Ha nonepeuuuft 6pyc naa
riopoJreM, nepeaarcuquli Harpy3Ky o{ cro€,K Ha npqAoJrb-
Hbre yno,pHbre 6pycsn.

CreuHore clofixn o6Hc,Ho BbrntrJr?rBaroT ,Es oiluoro 6pe-
BHa c BbreMKofi AByx npqMoyroJrbHbrx na3oB p.Jrfl 3aTBo-
poB.

flpn '6wrlurux Harropax [puxoAuTcrr .zteJrarb crofiru v's
6peeen 6oaee KpynHoro ruaMerpa uJrH cocraBHoro oeqe-
HHfl Ha 6o.nrax rrrru runonKax (Qsr. 2l-24\.

Hecreuuue clofircn ,(€Jlaror HHorAa c noAKocarvru, npy6-
.IIeHHbtMH Ha Bblcore 0,4-:- 0,5H or HHga croftrua, B ocHoB-
Hyro HnH noAMox(Hyto crofixy (aJrq o6ecneqeHnfl rrpuMep-
Ho paBnoro u3rH6arouero uoueHta):

floaxocu Hec'beMgbrx crceK o6u,ruo o6rur,eaIor c 6oKoB
,[ocKaMr{.

\
\
I
I

6)

I

I

t
\

I
I
t

cDuz. 21-21. Tunot onopHux cmoec dnn sameopoe
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. IlonoporHue Seprrlur

B pa,s6op,uarbrx nroTHHax c np,olycKoM Jtbr',v HJrr{ Jreca
B KaqecTBe,n,poMexyfiorr,Hhrx'o[op flpll,]l.eHrIIoT Aep€BHI{Hble
noBoporHbre Qepr*lnr: TpeyronbHbre HilH noAKocHbre.

cDuz. 2I-25. IloeopomHafl. $ep.ua
a - Bvn c6ory; 6 - wrn cnepeJ,H

xurri Mocru,K. Bepxur,or,o qacrb 
Qepuu l.nfr. nponueoAeil-

cr 'BrrfI  BcnJrbrBaHrrc Qep:rrbr B pa306panHou rBHAe o6ruusa-
Ior cIIJIoIUHoft o6nllrsror? ,rr saipyxaloT KaMHeM.

6) florlxocuu,e Qepnasr coc'cqi He ura,pHuip,Hofi n,arnou_

19fi ^(1or ^yrnoM 60") crofiKH, rroAl{oca H MocrHKa (Snr.
2l-26). Clorixa cocror.rr H3 AByx 6pycree. noano. noa_
Aeplr(r.IBa€r cmfiry Ha Bbrcore 0,4-+0,5H, ,oH Ira,[pa:BJIeH
noL1, yrJrov 80o K clofi,Ke u 40o K ropn3onry. llro,uroc [rrap-
HHpHo coeAr{'HeH co croftxort u ,ynupaercfi B nonep,euulifi
6pyc u_a nlgrry Q"rur6era. llo e,epxy Sepu ycrp,antsae.rcr
c"rry>Kg6tttft rMocr.

. Ha nepnoA npoilycKa Jrb-la H.-IH .,.IgoocILTI,8,Bd ,Mo,crHK Ha
Qepuax_ cHtrr{aror, I{ eepusr yKraArrsaror Ha rroJr $"rrror_
6era. Ha fl,€'p,14.o-, gr{cnJryararr,HH r.rroraHbr Qe,p.vul xl,ocre-
.AOBATCJIbHO II.OtrHI{'MArcT rIPII TITOMOIIIH NE6CAXU, YCTAHAB-
.r'iHB?Ior B BeprI4KaJIbHoe ro"rl,o)KeHi{e H pacKpenr'InIoT Mo-
CTI{I{ONf .

5. 3areopu H rroAbeMHHKH

B 4epen-aHr{blx IrJI,orHHSX B Karl'ecrBe 3artsopoB [IpI{Me-
Hffrorcfl: a) nJrocKH,e 3artsopbr; 6) 6aroqHrr,e SarBorpbr;
n) cflLtubr; r) AepeBqHHbre cer.MeHTHbr,e sarBoD,br.

a) Han6oaee u'por{o pacflp,ocrpaHeHHbrM ruro,ro gaTBo-
poB fiBJIflIorcs nJ'ooKHe 3arBo,pbr H3 AoooK lo,ruluuoti or
5 ,u,o l0 cttL, nJroTHo coeAHHeHHbrx BqerBeprb vJrn
BrxrryHo. Bucora nJroc_Kr{x 3arBopoB xone6.rerc" br 0,6 A;
| .m; nupuqa - or 0,0 Ao l,S .it; ,Hr,rx{H,H,e 3arBopbr AeJra_
Ior MeHblueii eucoru nilfr o6aer.reuz fr. Hx ,rro4beMa. Aoc-
KH llJl'ocKor'o 3arBopa coe-rHHffIoT Tp3:rIe'rloHraJrbHbr,]1H
uI[o.HKa,Mu, npy6aeubrMr.i B ;IocKH c uano:puofi ,crrcporubr Ha
rry6uuy 2 ,cu (onr. 2l-27). ll;t_n ,rroA6eM,d rrrocKHx 3a_
TBOP.OB K HI{M C HANO,P,HO|T CTOPOHbI TIPHKPENJIf i IOT HA 6,ON-

BaHHbrx c AByx cropoH 6peeeri.  B 6anoqnux aarBopax

@ue. 21 -26. Ilo)KocHafl fiepua
1 -  pacnopxa; 2_- 6o.nru d -16 ' t t -u;  J -  . locxn (3s-n,u\ . [nr . r rpoxo,r ,a;  4 -  uaHxn;i - uo,roxeune eepusr BHe 3KcnJryaruyLff#l: ua qnoiGie)i--ol-inl*.0""r'iio.r;
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4)uz. 21-27. ITnocrcuil Bamgop

. i lJlf LIX nOAbeMa yCTpaL.IBarOT,LBa,IXapHlrpHbIX I(pIOKa,,LIJII4

ABe rreTJr&4 noMeulaeMbre B cfleuuaJlbHble IIa3bI Ha Bepxy

6a*ox (Smr. 2l-28).
s) flpa nosvtoxH'o,srl4 .qonycrnTb yreqlry Bo[bI ueprs3

3aTBOpbI M,H'OI.iIa rID|H'M€HffIoT CJIIIIIbI'I{3 II'pfiMOyrOJIbHbIX

llrrr |o,KZHTOBS.HHbrX 'C AByX CxlOpOH 6pyCXOn, y,CTalIaBJIlI-

tsaeMblx floA yrJl,oM 10"-l5o K eepttEKaJIH H ,oln'epTblx EHLI-

By [Ia on,opnlrfi 6,pyc, a B,Bepxy Ha 6a.nry c.nyxe6Hono

MO,CT2.

r) Aep,enqHHbre cerMeHT'HE{e BarBop,bl'npl{Me,Hqlor np}I
npoJr,erax Ao 8-10 it tr upr ,Hallopax ao 3-4 Jw Ha r'o-

AOCJTT{BaX :pflX(eBbrx IIJrOTHH.
B KaqecTtse r[qA'IreMHbrx ,MeXa[ITH3MOB ilJrfl 3?TB'Oprgg

c'6arqlt'o in,FlnMieHrrroT trocrosHHbl,e (Qur. 2l-29, a), nepe-
-r{ocHbre (Qur. 2l-29,6) urrr nepeABniKHbre Boporbr (Qur.

@uz. 2l-28. Eattouuttil samoop

a - Qacal,; 6 - n.tta}li 6 - .r,eranb

60s

@uz. 21 -29. Tnnat BoporoB

a - nocronnHufr; f - nepeuocuurft; e - nepeannxuoft

2l-29, e) ,H3 AepeBaHHoFo '6apa6aua d:28:25 clt c

Aepenrunofi vrtru4 MeraJlJlnrlecxoijt ocblo u pyqKaMH. llepe-

AsuxHori Bopor Ha reJIe>KKe H paMe flo3Borqer IIoAHsrb

nJrocKl4e garBopbl n,o s,ceft rIIHpt{He orlepcrnfl [IJI'orHHbI.

flpu ueo6xorl{,M,ocru roqsofi peryJlupo,Bllpl rprs:cxo4a (np'n

no[ycKax, B .IIorKax H T. n.) npuueuslor IIJIocKI'Ie 3arBo-
pbl .C BII'H'I]O,BbIM [Of'D-eMHHI(G]1.

6. Mocrnr

Oteepcrnn nJr,orHH ncpraKpslsapr noBepxy,cnyx<e6nulr,
a npfi seo6xoenrMocrn H npoe3)KHr{ MocroM. Clyxe,6ulte

MocTbI n,ptqAfia3Harlalorcfi I:rfl BbITII'O,'IfIreHH,fl rBCeX He,O'6X,O'-

Ar{Mbrx onepaqufi fio orKpbIBaHI-Io H 3aKpblBalrl,tn 'orrBep-

crUfi 11JrorFE,Hbr H AeJ-raroTcfl ,o6uqH,o HB AByX w:JrLr Tpex

6a.nox: oluofi nep'e4uefi, o,Attofi T.IJIH AByx 3aAHLIX 'cnap,eH-
'HbIX 6a.nox, BocrlpHHHltarcu{}Ix nopru3otttuJlb}I,oe AatsJIeHHe
OTT BEPXA II{HTOBbIX CTOCK.

Illxpuna npoesxeft qacrx H Tprotryap,o'B rIpoe3)I{HX Mo-

crorB ttp]I,HnMaeTcf ts coorBercrBuu c 4efiurnyroull{Mu Tex-

HH'qOCKH;MH yCnOBHflMH. flp,OeeXUe MOCTbT fia AepeBfHHbIX
.nJr,orHHax AeJrator o6uqHo 6a.noqnoir I{oncxpyKull,u (0ur'.

2 l - 3 0 ) .
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Quz. 21-30. Cttytrce6ruotrt u npoffiucufr uocmot

2r-6. HArPy3Klr, AEHCTByTOqI4E HA qACTI,I

AEPEBflHHbIX IIJIOTHH

flpu pacu'erre ,Aepre,BflIr,Hblx flJlqrutr Bce AeficrBylotque Ha,-
npysKu oorJracHo |OCT 3154-46 rroApasAerrflror Ha rpn
K3IerOpr111'1: A- OQHOBHHe, E -.qOnOJIHHTeJIbHbIe, B-

oco6n'e (oru. r.n. 7).
flpu pa,curer?X oJr,eMeHToB ,4epeBflHHbrx rrJroruH Ha npoq-

[Iocrb LI ycr,ofivLrBocrt rrpH,HI{,MaIoT cJreAyrotque r(o,M6,ltH8-
uuH Harpy,3,oK:

B irrrroruuax II rnacca - fpynra A n npynnnr A*E*B
u.nm AfB;

B nJroflll,Hax III rsraoca - rpyn[a A ,r.r u npyrnnbr A*B;
ts ,trJrorH,Hax IV n V r.la,ccon - npynna A.
B qa,crflx nJlorlr,Hbr,,uolFepxieHHbrx le,ficreHro in,oBTop-

gtdx yAap,Hbrx rHar,pysoK (y,napon JrbAa,, Ar4HaMuqe,cK}rx
ros,leficrn.ufi), :pSrcrr,errHble [rarpygKlr yBgfiErruBarorcrr Ha
25010 (ocra"rruru-e ranrrbre ,o Harpy3r(ax - cM. r.rr. 7).

2t-7. OI,IJIbTPAIIHOHHbIH pACqET OJIIOTEETA

AEPEBTHHbIX nJTOTHH

Ans aepenslllrbrx rrJrorun rloBbuugtrnofi orsercrBeHHocr[,r
(II zura,cca) [por{3BoAnr lo,ru,srfi $u.rrrrpaqn,ossufi rpacqer

4aBneHufl Ha $.nnr6er MeroAoM, r.rsJrotxeHHbrM B r.lr. 18.
A.ns aepeBsn{Hbrx uJrorr{ru III n IV x.na,omn Su.rrulpa,qn-

ouunfi pacqeT S.nnl6eta lonycKaercfl Ae.rraTb rro c.p€{Hn,rrl
rpaAHeHTaM i$I.l.nttpaqlru B'rrpeAIIoJrox(eHH,H Jr[.IH,efiHoro
na,lI:eIIIIff Ha,[O'pa tsAO,nb {IOA3eMHor0 KOHltypa,IIJIOTI{HbI.

l{;tutty CITAenbHbrx sJreMeHT\oB Q.nron6era,qepeBffrrnbrx
EJIOTTEH B EaBHC,I{MOCTH OT Ha;n'Opa ,H poAa fpyHTa ,flp'HHI.IL
MaroT rrpHMepHo B CJreAyrorrlHx rpeAeJrax:

AnHHa rnr,rHflHofi nolyrxKr.r ttepe.u,
noHypoM . .

AnHHa noHypa.  .
, no4o6ot .
! cJrr{Ba (puc6epuu)

(H - rcficrByrourift Harop B M,erpax).

(0,5+- I ) H
(1,0--2,5)  H
( 2 - : 3 ) H
(3  - :10  )  H

flpa npoer(THpoBaHH,H non3eMHoro rrcHrypa Qaror6era
,qepeBrrl{Hbrx rrJroTIrH cJreAyeT pyKots,o.rlcTB'oBaTbcfl cneAyn-
UIHMH flOrOr(eH'HqMH.

l. @axruqecKarr AJTHHa tsepruKaJrbTtblx yqacrKoB noA-
ser{Troro KoHrypa (runyuron v ey6rea) AoJrx(Ha oocraB-
JI'ITb .HE MEHEE I/2 BCCI"I AJI'HHbI IIOA3EMHO|O IrcHTYPA NYTH

$uanrpaquu.
2- Koporresrrfi runyHronufi pfiJ, B necrraHo-rpaBelrrHcrbrx

rpyuTax sneAy€T aa6Hears Ha r.ny6uny, He 'MeHbrrryrc pac-
qerH,or'o Hanopa.

3. flou'ypnufi urnyuroeurfi pflA cJreAyer AeJrarb r.ny6i.i-
u,ofi, paeuofi unw HecKoJrbKo r'leHuul,efi, qeM Kop'o,,ileerlfi.

4. Pac,closttue Mex(J.y [InyHTaMH rre AoJrxHo 6stru
MeHbrrre Hx cj,MMarpHofi r.ny6uuu sa6ueru.

5. B cBfl3Hbrx rpyHTax unyHTbr nprilreHrrorcfl:
a) ,q.nn cHHx('eHI{fl QulutpaquoHuoro ,qaBneHnr 'Ha Bo-

ao6oit;
6) a.nn yMeHbueHnfl Sla.uurpaurau B cJyqae ,Halrr4.r^r4n

fl ecqaHblx,n'p,ocJl,oeK.
6. Bo,lo6ofiHnrfi urnyHT )rBeJliqu'BaeT nporl{BoAaBJrenne

Ha Qrror6er ,E 'Mox(,eT Bbr3Barb yBerur{eHHe ToJrrIIHHbr:

S.rircr6era; BMecro [Iero qa[le ,[eJraroT xr€Jrr{cryro sa6,oprcy
H ycrpauBsror rrepe[ Hefi u aa Hefi o6parHufi Sunrrp.

Ha ocHoeaHHH AaHHbrx npaKTHKH Anff ,oilpeA€JreHHfl n'p,e-

Ae.nruofi r.ny6nHn sa6Hsrn unyHToBbrx creHoK x,op'odrrero
KaqecTBa MOX(Ho [IOrIIb3OBaTbcfl AaHHu,U'U ta6.n. 2'l-I.

Poa rp5.s12 flpr.ruevaul.re

f lecor, cy -
I ICCb

Cyrrunox,
Mflf KA'I

I

fJI[IHA

5 , 5
ArnHa 3a-

6neaelroro
lxnyHTa

fl'p,uueueuu,eu cnocoda za6usKu urflyHloBhrx crlel{oK r{g
uy6cxux rpauuefi o6uaq uy6raua creH'oK MoxeT 6utn
yBeJrr{qena ,Ha l-1,5 nt.

2I_8. PACTIET 9JIEMEHTOB

AEPEBflHHbtX nJIOTHH

1. Pacqer nJrocKlrx garBopoB, noJroB H cToeK

Sror pa'crleT rrp'ou3B,o'Ar{Tcs seAyroEII,MH crliooo6a,Mu.
a) Toauluua AocoK rrJr,o'cKux sarBopoB ll 6aloqubrx 3a-

TBopots, paccqllTalrl{blx, Ka,K 6aua Ha IF}x rorr,opdx, Ha-
rpyxeHillafl pa,BH,oMepHo pacnpe4eJrenn,oft uarpysroft oT

AatsJr,en'Hfl B'oAbI, onpeAeJrsercfl [4] no $oprrryaa,u:
IIJIfl 'IIJIOCKHX 3&TBOp,OIB,,CKpenneHHbIX IIIIIOHKa,MH,

D : . A b V - ' H * t c u ; ( 2 1 -  l  )

AJrff IIJTocKHX 3arBopo,B, cKpenJleHHbrx fir,oJroc,oBoft cT a-
Jlbro, H l.Jrfl. 6aaqqnux 3arBopoB

D:  BD {E  to , (21,-2)

- nponeT [JrocKofo 3aTB'opa B CBefy E Ja;
-pa,cqernmfi Hano,p (Ao uusa 3aTBopa,) B ,t;
- ray6nua npy6xu ilflorrKn tB crt;
- Koo$$HuHeHrbI, iipraeAeuuue B ra6r. 2l-2-

rAe b
H

J
L

A n B

Ta6ttw4a 2I-I
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I

'  
c q5 /.0 /.5 ?.0 z5 3,0 a,f I 0 m

!uz, 
2l-31. I-pagpurc dttn onpedettenun

Bepxrueu onopHou peaKr.luu sameopnou
cmortrcu

Ta1auua 21-2
3HaveHHe roeQsnqneHrou A, B u C

,6) fl.ono,aofi HacrHJr $.nor6era nJrs, n,pocrorbt paccqu_
TbrBaror, xan 6a.ryry Ha .Asyx oflopax, HarpyxeuHyrc paB_
Iro'Mep'Ho pacnpeneJresHofi Harpysnofi o-r aaefleuHq Bo.q.br
upn pacqernoM Hanope //. llpu 4ryofinoM rrrore _ ra4lsrfi

uqfl paccqLITbIBaeTCff Ha Ha,nop 
+

Tolulll.Ha .uocoK b u.nu o""*a""p n.uacllrH d oflp,eAe-
JTflIOT UO QOp,rrlylau:

D : ,B/ vE ,r,

d :  C t  {E  , r ,

peAeJrrer€n uo SopMyne:

M^u*-  b- t  {  (  
" *  1 ,  I  Y: \ - , , .v t  

i l  \ * -  B  V  A ) * r n .  
( 2 1 - 5 i

Bepxnnn olopHyro peaKrluro cror?r<n 3arBo,p,oB o,npeAe-
JrrroT'no $o,p,rrlyle:

B_4  #* , ,
D - paccrnflHue MelKAy .ocflMra

// - pacueruuft Hanop B Jtt;
I - pacuernaq ,qrrzHa crofixu
a - pa,ccToflHlle oT fopLI3oHTa

rAe

Fo yrropHono 6pyca;

T - Bec Lar3 noAu, pannufi I 000 rca.

,|ng ceveHUn Nz

( 2 1  - 3 }

(21-4)

(21-6) '

,COCeAHI{X CTOTOK 
'B 

.rI;

B ' ' ;

EOAbi AO OCPi BepxHe-

6re

?,0, Z{t b p:

d=40
.Qnn cevexus Nt

d=36 dr32 d=29 d
Hu
,0Tun ceqeHug

d.=40 d=38

cmoer I(l

d=32

@uL 2I-32' I-paQurc dtn pacaema cbe+irHbtx'cmoeK u^onpedeneuun ux 6eca I sanucuJrlocmu om uanopa H
npu [orn"l:8Q rzlcuz

runH ce'{eu'rs: N 'Jj'"Tti};{";i-,!,ifl--$;.a;#xr;:;"fi1i#J1"";ry"'", 
f;t:;,x;31#;rffil,"T};,r=0,n6 -rr; G:225 rczi

url,
n

K.nacc [JroruHbr

3saqeune roeQsuqlrexron
r r I u r

Tun ceqenun
cmoex tl?
d=28 d=24
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d  = 4 0
Tun ceqegun

d=36

cmoer nll

d=3?

Tun ceqeauF
cmoefi N2

d =28 d'24
l0 -r, ,r,, I

@uz. 2I-33. I-paQurc dtn
-Tnnu 

cer{eHurr N! 1 u 2. Cn.irourslre
.I I .aHo: rnn N 1; H:3 ,t t ;  d:32 cu;

flpn onpeAeJrennr{ .B vrox-
Ho rroJrb3oBarbcfl rpa0HKoM
Ha Sar. 2l-31.

lloa6op ceqer{H.fl 3arBop-
Hbrx cToeK Tpex ,rHrIoB Mox-
HO NPOI,I3BOAHTb IIO ryAOH-
KaM, cocTaBJreHHbIM AJtfl AO-
nycKaeMo,ro Haflpflx(eHHgAe-
peBa npu r4srr.r6e I o*"1 :
:80 rcelcn2 AJrff nJroTHH III
Krracca ($ur. 2l-32),
Io"s ]:100 rcefcnz Arrfl nrro_

Bepxnroro ofi,opHyro peaKut{to HaKJroHHolictelrHoft ,clorl-
KH onpeAeJrfiroT no Sopuy.ne:

@uz. 2I_54. Cxeua na_ rHH IV K",'r?ccd (Svr. 2l _

KJtoHHort cm.ortKu 33) r I o.r ]:120 rcef cn2 Ann
l :peMeHHbrx nJroTHH V KJrac-

r*p).*F ra6n. 2r-,la np",u,.ffi' 
($ffi;"r3,t;3h"#,J,f5-

rII{fi ilZ ce.r,eHlafi ,6pre,neu, 
"rre,x<uert H rIJracltrrH.

Hannounyrc cleMHyro c'orixy,paccq'Tb.Baror a.Haflofr4rr-
Ho ,Beprzxantuorl ctemuoi.i crofire (Sar. Zl_34). Ma-
rcnua"ntusrfi rEerr6arour,Hfi MoMeHr orrpeAeJ-rflroT nb Qop-'M].T,01

H f s i n "  (  2
M * ^ * : 6 i -  

O l ,  \ o t *  ,

pacqema cmoeK Sam\opo| u onpedetteHun ux 6eca B Salucu.tutocmu om uanopa H

rIvIHuv upu. [6_r.rs-] :tq rc9p.nz. flyuxrNpnue. rrvtHuvt npr.r [cs3] =t20 xelcn2. Knrcq: H-d-b; H-d-G,
HaxorI'IM: b:1,ti nt; G-tnu 

?"9; 
eecrctofixu B Kz; b - pai:cronnr.{e Mex.4y croftrarrru e n;d -.[,HaMerp

lna ceteHu? Nl
fl=

H n !,na ce+eHffi Nz

rAe s- yfoJl HaIirIoHa cmftrpr K noplr3o,HTy;
H

Ht:  -  - l ' I ;
s ln  a

a
a1 :  -  

- f u t ;
S ln  a

l t : H t t a t i l .

2. Pacqer pfl)Kefi

a) B,epru'xaubHyto cfirly P7., rrepQ4,arouyrocfl Ha cTeH-
KH Kap,Kaca rpfixeBori xlerrn ,oT TpeHI4rr O ,CT,eHKH FpyHTa
3arpy'3Klr, o{rpeAeJ'rffroT no,@,op,uy"n'e:

P t : m 1 " F H 7 , (2r-e)
u,e 13_- o6teuiuufi Bec xpylrra 3arpy3Kn pfix(a v rf uB;

.F - n.lto,ura.qt IIoIIep€{Horro ceqeH,Hq KJrerKH pflra
M'E)KAY CTEH.KA,}IH (N CIBCT}), PABHAf A2 T,jilfl.
KBaAparHbrx wJrH ab AJrfi npfiMolnor;rbribrX rcrre-
TOK;

ltl-eHoora pfr>Ka B .tt;
m - yoo$;Quqz,eHr uepeAaqn, ,o,rrp,eAe,rfi,e,Mufi no rpa-

Szxy (0u,r. 21-35) ,B 3aBH,c,HM,o,crrr ,oT ,orH,o-

H
ttr,eHnfl -(sucoru pnxa .I/ K rrrupHHe KJrer-

Kr4 a) H xosseuqnenra k, saywcmqero or po-
._ 4a 3?rpy3r(Lr xd -HM,erorlerro cJl,eAyrou{pre 3HaqeHHf
( la l  u [6]) :  Arrn xauesuof i  sarpysxu -k-  0, lO+-
:0B0; ^r.rrq necx a - k:0,20-+0,26; Airrff cynecs-

ft-0,25 . 0,30; ilrIfl rJrHHbr - k:A,29-:-0,35.

$

(  H ? s i n o "  \
B : b t [ - "  

) , ; 2 ,
( 2 1 - 8 )
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0!t0 q50 0,60 O,M

9":.^?!;-!5. loaflurc dtn onpedeteaun rcoeSfiut4ueuma
m nepeoaqu 0a61eLufl Hazpysgu s pnctcax Ha 

'*n"11

dtzn a,fwx pa,Jaepo, Knemorc npu paanuaHbtx sHaqeHutrJc-

Pt  G.-  p"F

Ca Gg

Onper'e.neuue rog00uuueHra rep€i4aqn m B npfl,Mo_
yr''o.nnuor? rd.rr.erKe ,pqx{a c ,pa3Mep auu-a u b laqaj'npo_

HsBoAurcfl no sroMy xe rpa$uxy ($nr. 2l-35) no 
' ,

":H,o .4rq Qu'xtlt,aHoro 3HaqeHr{E xosQ$Hillaenra k':kffF,

r4e u -BHyrpeuuuri nepr{Merp rsrerKu prxa, a F_n.no_
IlaAs ceqenltfl pxxenofi KrerKH.

6) O,rpeAener{He 
.. 

'nepruxa.nnnofi cuJrbr p", HerroqpeA-
crBeHHo uepeAarculefics oT sarpy3rfl{ rps}Ka npyHry ocuo_
Baul,lfr, npoM3BoAHTcs no Qopvy.ne:

P, - (l - m) -{, FH*;

e4Hflr.rq,Harf cuna AaBJreH[r, sanpy3KH H? AUO

(21-10)

Ps :  + :  Q-m) t .  H^ lu r .  (21 - l l )
f

a) Bec aepesfiHrrroro xap*aca pffxa 3aBHcE:r on ,Qarru-
qecK'r{x';pasMep'B B'eHr{o'B flep'Msrpo'B ceKq'u, o6rrouuoro
Eeca AepeBa r'r or Bbrcorbr pffx(a. B ra,6.rr. 2l'-14 r,pr{Be-
AeHbI o6teuu I noe. u 6,pe,een, .nexner? r, ,unuc"nH pa3-
uux ceqesu'fi.

B.ec .uonoBnHbr neprzra.ntuofi creuKz .ps)Ka, npnxoAfl_

11e1ca 
Ha olHY lcrlerKy (nropaa noJro,BEHa Beca xax4oft

cTeHKH prrxa qrHocuTcq npH p.acqere Ha coceAHroro KJr,eT_
ry), onpeAeJrffercs ,a I noe. r, cre"*, no eop*,ry.ne:

I
( lx: 

T 
tq H^to,

DAt Ccp CP,e,4,Hqq ToJrUlHHa cTelIKr{; AJrff pfi)Ka Ir3 Kpyr-
;rstx 6,peneu

2 d + c
ccp

d - W,aw,elp ,6,penua

39 3ar. tz5

(2t--r2) '

(21 -  l3)
3 '

a i l ;

609

IF
llnocKocmo
omceqesuF

<Due. 2I-36. Omcerc
cxeuoil nazpysorc dan

2 i P
-max _' m i n  -  

A

pflflca co

pac'{ema
ycmon

pfix(ax,
paBHa

Cr : 2g* (ao * bo - c.p) ,

(21-14)

,rra oA-

(2r -  15)

( 2 1 - 1 6  )

rAe ao I{ b o- pa3Mepbr KJrerKI,r .M,ex<4y ,o,c.a,Ml4 creH.
r) Cyurvra Bcex Bep{rnr{aJrbHbrx cHJr, nepre4stoulrurcr Ha

rpyuT rlJru cBi-r4 ocltonaHufl rr€,p€.3 KapKac paxefi, onpele-
rsercq KaK XP, r-ne .4firr Kn)KAofi nn,erm.t

P :  G**  P , . (2t-t7)

A) Paccer pflxeBbrx ycroeB npoHBBoAHTcff Ha orceK
pfixa 

_A.l[tRofi, 
'pa.auo,fi IIrHp]rHe _KJrefi\KH ,ps)Ka, Iuu.punoft.

pa,suofi Eruprlue ycroff, ,u succffofi o/r Be,pxa p,Jrxa Ao pac-
qeruoFo ceqenrn (Qur. 2l-36).

Hanpnxenns B BeHqax pnxefi u ts rpyHTe nqA rr:rlMn
o[rpeAeJrsroT tlo,$oplfyl'e:

(21- r8)

n

.o.  Ip
1

- CyMMa CHJI AaBJIeHI{'fl tsCeX KJI€TOIK pacqeTHonf,
npoQunx ycroq, nepeAa'BaeMarr HenoqpeA-

crBeHHo qepes creHKH paxefi (n ruretox):

P :  G , < *  P t -  G K  *  m G s i (21 -1e)

GK- Bec KapKaca B o.u,noft KJrerKe;
G s- nec Barpysr<l,t B oAnoft KJrerKe pflx(a c BecoM

rpyHTa uaA xnerroft;
A --'IIJI,OIIISAb nOgIeJIH BeHIIOB :paCrIeTHOr0 CeqeHI'Is;

Bec aepeBflHHoro KapKaca G*,
I{.rIeTKy KBa.4paTH'OnO Ceq,e,Hufi, paBexr:

c.p\ m,



pASlEn TpETHn. THIPoTEXHA|TECKHE COO?WXEHHfl
6 r 0

E M*- X M*(P) + E u*1r1; (21-20)

) Moo (P) - a.n,re6pauuecKafl cyMMa ,MoMeHToB tseftu-

Ka.rrbTIbIX cfin ortlocuTenbHo acu 0-0;
X Moo (E)- arre6paHuecKal clMrMl MoMeHToB rgpu-

3OHTaJIbHblX cHn tpa0nopa rpyHTa;

- MOMeHT COIIpOTI{BJIeIIUS;

J o- MOM'OHT lIHepIIIlfi BCerO pdCHeTHotFo Ceqe-

HItfl uocrsrifi orIIocI{reJIbHo ocu 0-0;

/ - pacmoflI{ue ot ocu 0-0 Ao nau6olee

yAa'Jl.eHll,of'o BoJroKHa oeqeHHfl.

flponepry pnx<efi ycroff fiJIH $,rrct6era ua c{B'Ilr cJIe-

ryer npoLI3BoAI4rb no florouBe orceKa ycroa; xoraQ'QHqu-

eHT 3anaca Ha CKotIIbx(eHU'e ft"I( OnpqAeJqIOT nO $Op"

MyJre:

(2t-2r),  - G t' ! c K - z E '

rne G - cyM,Ma Boex tsepruKanbHblx clIJI, g,eficrnyrcuux

H,d pacueruufi oryceK Q.nror6e'ra LrJru ycloq;

G:Gx fGr (crt l .  BbIIIre n. <n>);

f -roe$$ulraellr rpeHun psx<a ro rpyHry;
X E - cyM'Ma Bcex FopH3'oHTaJIbHbIx cudr ,P'?'clroPa rpyu-

Ta 'r AaBreHHq Qrullt'pauuosruofi BoAbI'

,ueficrnYrcurux Ha orceK.

flponepxa plx(eBoro ycrol Ha onpoKI'IAbIBasHe npoll3-

BqAHTcg no ttororrrse yCton JIHlub Nrfl, pnxefi c upq4Jlo-

x(eHn bI M H II,OBepXy f CIp H 3oHTaJIbH bI M I',I CI',IJI a',Ml',I.

Koo$'Srnuu'e'Hi ga'naca Ha orIpoKI'IAbIBaHHe A6np onpeAe-

JrfleTrcs no Qop,Mya,e;

, Myo
r?onp : 

M"* 
,

r.ue Myl - clrMrM? M,O,M,eHTOB BCeX CI{JI P org,ocllTeJlbHo

oc'fl onp'oK[t,(bIBaHI'Ln A-A;

Monp-oupo*tiaotBarolr1ufi MoMeHr, panuwfi >M oo @);

Mee@)_ cyMMa MoMeHTOB BCeX ropH3oHTaJrbHbrx CI{JI

AaBJIeH'J{n fla orceK rp'flx<'eBofi'o ycrofl (cu'

.Onr. 21-36).

Itrpn yAoB,.treTB,qpeH{xr{ yc.uonuft ycrofiulreocru o6rtqsoro

p f i ) K a H a c A B H , f x l o B ' e p K y e l o u a n e p e K a [ I I [ B a H I , l e . M o x c H i o

HE IIP,OHSB'qAI.ITb.

e) flpu uaurvw{ Ha pflxeBoM ysnoe HaAcrpouKu c IIpH-

.lro>x,enn^ofi K H,efi rop[(9oHTa.nrnoft cu,.nofi Eo ,cJIeAJeT npo-

BoAHTb IIpOBerpKy ,P'flxa Ha UepeKaIIIEBaHI{'e IIO S'Op'trlyae

Fep.c'enauosa:

(21-22)

frp 
'

+

(2t-23)

r.qe B -rrrn'pn,I{a ymol;

Tp - cpeAHu{ 
"o6t.t"o,fi 

eec pfl)I(eB'o'no ycroq s rf u3;

lrp 
- qpe.qnrr'rft o6leusufi Bec lpyIITa sacblnKu 3a

ycrioeM Y rfus;

9- ynoJl BHyTpeIIHef,o TpeHufi rpy'HTa 3acbI'IIKH;

Po-AOnOJIHHTsIIbHafl Harpy3Ka Ha noBepxHocrb 3a'

cblrllfl{, coBnaAaloulyrc c BepxoM ycrofl' B rln2;

H - Bulcora yclofl B Jvti

B " # H +
T,p H tsz (+s" - 

+)
Sfrp

+)potsz (nt" 
-

+

^f 
- xoeQ,$Hrxnerrr rpeHxfl rpyrrra sanpysKn ts pffx(ax;

Eo - panuO4efic,reyrcqas Bcex ropu3oHTaJrrJrrbrx cHJr,
npnJr,o)r(eHlrhrx K narerpofi,xe, a up€Ae.nax pac_
cqHTbrBaeMoro oTceKa pflxeBofo yaTorr.

3. PacqeT BopoTa

Pacqer Bopora npor{3BoAqr U0] no sau6onbrrreMy noAr-
eM,H,OrMy yCH.'IU!O, Korro,poe ,6y.q,er np,u noA'beM,e HH,xHgf,o
ruIocKono sarB,opa. VqurHsaq Bo3uo)KHocrb BcsKoro p,oAa
gae[annfi, ,IrqA'beMuoe ycHJrHe B 3anac ,n:pouH,ocrx onpe-
.4eJrrrroT npH rrop'MaJrbl{o,M nqAnop[IoM ropH3,oHTe EoAbr 'B
BepxHeM 6setpe H orcyrc BHH BroAbr B rr,Hx(HeM '6te$e.

flo4relrsoe ycuirue nJr,ocKoro 3arBopa i" ,u,ox.er 6urr
orrp'eAerreno uo Sop,uyae:

T : G + f P , (2r-24)

r.q,e G - Bec nJrocKono garBopa c noKoBKaMH B T;
P-AasreHue BoAbI Ha sarBop B T, paBHoe:

(2t-25)

^F - nnoutaAb sarBopa n .n2; I
H - uanop HaA Hraxuefi rpouxofi 3arBopa (nprE nolr-

eue) B rt;
a - BH,cora sarBo'pa (cn. $xr. 2l-37, a) B nL:

1 - o6reuntrft Bec tsoAbr, panutrft | r/nz;

f - xoas$'nqne'ut rpeHfiff 3arB,opa B rrrz,3&x, ,up,r4lru-
uaeuufi ,paBHbr,M: AJrrr Aep,eBa no nepeBy (n no-

ae) -0,7; Lrrr AepeBa no crarrn (n noae) -0,65;

Mfr craJil4 no craJIH (e n,oae) c yrreroM 32rrpfl3-
Hegr{s - 0.50.

Bec 3arBopa onpeAeJrfiror n,o o6teuy AepeBa, [pr.rH]r-
Mas 'cr6reunufi Bec cbrporo AepeBa Ta :0,8 rlnz r,r Bec
II,oKoBOK B CP€rltrel'it 5-6 rce Ha 3aTBop. BaJI ,Bo,p,oTa pac-
cqllTbrtsaerct, xax 6a.nxa Ha AByx ,oll.opax, HanpylKeH,Har
noAteMlrbr,M ycu.lrfieM T or xanarh, rcornrpnrfi HsiM?Tbr-
Baercfl Ha tsaJr ($ur. 2l-37).

Ec.lrtt'noAbeM 3aTBc,pa 6yaer,trpo,EjgBoAuTb,cff !rp?Ir{eHH'0M
Bopora 3a pyqKu c ARyx cropou, To ycuJrr{,€ rr8 pyure N
[Iax,qAflT H3 paBeHCTBa ts'pauarculHx M,oMeHiToB Ha BopoTe
no Qopuyne:

o[Ky,4a

(21-26),

(2t-27)

rAe 1- K. ,U. I. tsopora (np,uuepu,o 0,8);

f -'pa&ly'c BaJIa BOP'oTa;
c - nJrura py'qKr.r (ao o:u)

flpn no4reue 3arBopa c npl{Jroxerr{HeM ycuJrr{fi Ha Bo-
por ro,rrbKo c o.LHofi cro'p'orr,br (xorl,a .11 ssrpor! HeJIb3s
noAofiru c apynoft mopoHu) norp'e6yetcfi ts.uBoe 6otuuree
ycLIJIr.I,e ly', vena flpfiBe.qeHHoe tsbrrue; KpoM,e r'ono, tsaJI B

nepmtxalruoft nJloc:t(ocrr{ 6y4et usrrH6arncrr,olt cyMMbI
cu.n IfN.

B c,nyuae norteMa oAHHM KaHaTo,M (no cepe4n'ne 3a'

r,nopa) c yclrflHeM Ha ipfyqKax c AByx cropon iau6o.nnu,u'fi
Hsrn6arcuufi uoueur

e -  r n ( a

^ n  - T lj ' rmax _  

4  
,

pr-28)
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F TJTABA nBAnUArb nEpBAfl , EEpEBflHHbTE nJroTHHbt

*-?6 --l

T
2

@uz. 2I -37. Cxeuw dttn pacqema. sopoma
a - cxeMbr Anfl onpe.(e.,renr.r{ TflroBbrx ycuaufr; 6 - cxeua Harpysor

Ha BaJr BOpOra

6IpI{ [O,46eMe ]I(e AByMfi KaTIaTaMI'I, rIIplI;Kpe[JIeHHblMrl'I Ha

fllac,croflHHrl tn:

T
Mmax: , (I - m\. (21-29)

+
fl,p'u npaqeuux BaJIa 3a' py.lKy c o.tl.Hofi crorpro{Hbl

M^^* /  (npu o,qHoM Kauare), (21-80)
+

Mmax: 
ry U-d(np" ary* KaHarax). (21-gl)

2I-9. PACTIET CBAN U I|IIIYHTOBI

l. .Pacqer oArnorrHbrx cBafi
Ha BepTr{KaJrbHbre Hafpy3KH

a) O6que UKaBaHur. flo xapaKrepy pa6oru B rpyHre'fl,qA Beprura.ntuoE uarpys_xofi cBa,H nol,p,as4e.rflrorcfl Ha
-qaa rNna: l )  cBar.r-crof iK,u,  nepeAaroqne Ha,npygrryHa
'rpyHT troJlbKo H:H)KHII,MH KoHuaMH (oclpun,u,u), ,. 

'.. 
f,pyHT

a Me)r(AycBarluou ['pocrpaxrcrBe n'eprirxaaorioft HairpysKr{

T__iT:rp'r.rHnuaer B cr{dry .uanofi Ae$ep,}r,rrpyeMocr,H rI
oqrrbruofi [porrHocrH ollo.pHoro nnacra rpy.ina;^ 2; ,B u c q-
':i-: 

iBaH, 
'repenalolqHe HaxpysKy Ea rpylrr, TJI.aBHbIM.oopa3oM ceJes cBoro 6orcoayrc rotsepru{ocrb.

UBaH-CI\)IZKLI Bcer4a pa6orarot KaK o,AItHo,rIHbIe, T. e.
4orlp,orllBJr'eHue aeprnranrnofi Ha,rpy3Ke ceafiHono ocHoBa_
fitts llg ceafi-ctoer onpe4eJrffeTcff KaK cyM,Ma coflprc6ss.l.g-
n'xfi o.rAgnrHbrx cBa:fi.

IIHH oAHoro Hg cJreAyprqux yctoaufi:
I ) paccroffHue MexAy ocsMr{ osafi

crafi;

_2) uac.no cBafi MeHee 5;
3) qrncJro npoAolnubrx tpffAoB ceafi He

IUeHHe rpa3MepoB csaftHoro ocHOBaHHff
-{coJIee b.

Bacsque cnau pa6oraror KaK oAr{HorrHbrenpu co6nroAe-

6o,nnrue rh AITHEH

6onee 3, a coorHo-
B lrnaHe rrpH STOM

oupe4evl'sH's necyqefi cn'oco6uocrn ceaft-croex frpoH:3-'BoAI{Tcfl [yTeM pacqera cnaft xar orAeJrbrrbrx ofiorp uo
:{IpoqHocru_MaTepuaJra cBaH 6es yqeTa ssa.eH,ptfi nDoAoJrb-
Horo usrnSa ts npeAsrrax rny6uulr ea6u,srcH.

Onpe,*_srrenne nec"yurefi cniooo6socrr.r o^HHoqHbrx BHcq_qHx csafi, Kpo{Me o6searelrHoro ,pacgera 4onycxa,eraofi

t  f l yn r ru  l , 2  ,6 .  n .
uTpOraHoBbrM.

Jg*

2l-9-cocraBreHu KaHr. texn. nayr A. C.

6 1 1

Quz. 2I-38. Cxeua pac-
\ema cgau Ha SepmuKalb-

Hjn Ha?py3Ky

Harpy3KH 'Ha CBaro H,3 yCJrOBHfr lrporrHrOCrr'lt pa6ortt MaTe-
puaJra cBaH IIpH cMffTr{r.l ee ronoBbr, MoxeT npoLr3BoAHTb-
cr c.rreAyrorrlrllM,tr cnoco6 an'r z : I ) reoperHqecKH-cTaTr.r qeoKH M
MeroACIM; 2\ AXHaMHrrecKr{M MeTo.rtoM; 3) ,MeroAoM rrcnu-
TaHEfi npo6nofi crarr{qecKofi narpysxofi.

6) Teoperurtec,eu-craruqecKurt nero} 6aaupyercfl Ha Ao-
nyIIIeHI{H, IITO IIOJI,HOQ COIIpiO/rHrBJIeIIH,e R CgaH rtp[4 KpI4TI{-
qecxofi flarpysr{e patsHo:

R :  R ,  *  R f ,

r4€ Rs - co[porHBJIeHHe npyuTa IroA ,HI{'x(HI{'M xo,HrlloM
(ompuerrl) cBaH;

R7 - conporl{'Bneul{e TpeHrHq no 6oxosofi rfioaepxnocrn

cBau.
B gaB[Icr{Mocru or rrp}r[rflTbrx Aonyulesuft npr onpeAe-

resud Be!'rxqr{Hbr Rs H R1 uonyva,eMbr'e Qqpuy;rnr I{MeIor
pa3n,Llqil{brfi nua,. Hau6o.ni:e pacnpocrpanessofi B CCCP
ffBJrsercrr $opuyra flpoQ. B. K. .{,uoxoecxo'no, o,c,H,oiBa,H-
Eas Ha floxoxeHaffx r.naccrqecrofi Teo,prur abnfiyqrx reJI
E UMeroqaff cJrql,yprrlHfi BHA:

R :  I  T , t s 4 ( + u ' +  + ) .

+ ir t2tgz (+s" + *) 
,**,

rrre F - trnolqallb ,Ilott,epeqHono cerrefi,Ilg csau s u2;
4 - [epHMeTp floflep.eqHoro ceq€Huff sBaH B ,ti
/ - pacuenran nilEfra cBz'II or floBepxHocru geMJIH

,qo ocrpllrr B '';
ct- noJrIo{B'IrHa yruIa SaocrpeHl{ff;
'[ - cpeAH€B3BeuI,BIrxIo€ 3HarIeELIe o6teMg,ono Beca

r,p}rHTa, orpqAe.rrrleMoe uo Qopuywe (our.

21-38) :

(21-33 )

9-CpeArreB3BerueHHoe 3rraqeEr{e yrna BHyrpeHHero

Tperrr.rfl rpyHra, onpe:IeJlneMoe,no,S,qpuyle:

9 r  / r  *  yz l z *  *  gn ln
9 :  t t + t r + . ' .  + h  

'

KogQOHrIHeHrbI aallaca m rLpH ilIoJlbsoBauu'u $op,uy.noft
npoo. B. K. ,{,ruoxoncroro Ha3rlaqalorcfl E saBHcIlMO€iItH

(2r -32)

(21-34)



t9

PASTEN TPETUN. r H4PoTEXH Hq ECKHE COOPVXEH nfl
6

or ,BeJIEq'I{nbI yruIa BHyrpeHrlero ?peHug I B cooTBeT-

crBHH c 'Ta6JI .  2 l -3.

Ta1nuqa 2l-3
Beanqnnu xoa$$nqneuTa 3aflaca m
B SaBHCTTMOCTE OT yrna BHyrPeHHero

rpeHnf, I

Aag npoMe)Kyno'lrrrbrx suaqeHlaft g Be[flqlrll]l /n 6e'

pyrcn no IIHrepilorInItHH. IIpn I > 3S ipoprvry.rroft (21-32)

noJrb3oBaTbcf He peKoMeHAyeTcfl.

O6ucuo tpopr'ry.tra npoQ. B. K. ,[trloxoscxoro [pI'IMe-

HffeTCs He Ang OnpeAeneH'1af Hegyultefi cnoco6gocTl{ CBaH' a

AJIfi OnpeAeIIerIHq 
-nieo6xo,un*tofi 

A.11H1'61 CgaH l, I@rrAa I't3-

Becrna AonycKaeMaq Harpysxa [P] Ha cBalo' onpeAeJleHuas

no ycnoBHffM npoqHocrl,I MaTepHana cBaH IIa CMflTne.

B- stolr c.nyuie '$opuy.na 
-upoQ. 

B. K. Auo:r'o'gcnoro
ITMECT EA4:

rAe

, 4 1 2 +  B l - m t P l : 0 ,

u
A -  

V ' t t E z

F
B :  - - .  -  ' [

sln a

/  o \

t g n  { + s o  + ; 1 .
\  z l

[P]:10[p olF*utt,

(*"*f) (21-35)

(21-35')

tg E;

On'peaB.rr,enne n,eo,6xotrlttrt'ofi AJIHHH cBaLI lTpol{3'BoAltrcfl
peIIIeHI{eM KBa{paTIIOfO ypaBHeHLIg rIyTeM IIOCJleLOiBareJIb-
Hux npu6;ru>xeHufi, TaK KaK B yKa3auuoM yp'aBHesI{H B'e-

Jrllqr4ilrbr I rr ? sBrrflIorcff SyHrqHsMn I [crr,r. Sopruyaw
(21-33) v (21-34)1.

Ans npu6.nuxeHHoro onpeAenel{Hff 4onycraeuofi Ha-

rpysKlr Ha cBaro tP] B T pel(oMeHAyercs floJlbsoBarbct

cneAyloutefi Qoprrly.rrofi :

rAe lpil-,qoflycxaeMoe AaBneHI'Ie Ea rpyllr n rcelcuz na

ypoBne ocrpHfi cBaH, ollpeAenseMoe coruIacHo

Aeficrnyrculurnt HopMaM;

f-cpeaneB3BeIIIeHHoe yAeJIbHoe conporlIBJIeHrHe

rpyHTa Ha 6oxo,sofi nonepxHocrl{ cBaH B rlnz,

ollpeAeJseMoe no ta6.n. 2l-5.

Octamsue o6oeHaceHul [p]IBeAeHbI BLIue.
a) !,unaautaecrcurt nerod cocronT B ToM, qro npeAeJlb-

Hoe conporHBJIeHHe cBatl Harpy3Ke onpeAeJlffIor, xar Syux-
qurc BeJrHr{HHbr florpyx(euufl (otrasa) cBaLI B rpyHT or

nocJIeAH,eFo yAapa '6a6tt Hru rMo\flora v pnna xJlaBHefiilux

9JIeMeHTOB,'Onpe,leJrfiroillfiX CI{Jry y.4,a'pa: gHepfH,H yAa'p'a

6a6n nilil Mo.IIora 3, Beca G ua[aloulux qactefi 6a6s,

BeCa q CBar{ C HraroroBH,HKoM, BbICOTbI H IIaAeHHg 6a6at

nplr y4ape.

A.rrg onp,g,4grreHltn ,npeAemu,oft rI,arpy3K'I'I :Ha cBalo Arl-
HaMHrrecKHM MeroAoM cJryxHT o6qgareJrgaq \Jrfl np,HMe-

HeHufl n CCCP Sopvry.na rtpo$. H. M. lop'cesu"'ouu, Ko-

Top,afi LrMeer aJr'eAyrounrt nna,:

E L, N F
e
e

MaeMac: .qng MGrIgrCIB tlo4Beclrbrx, ALI3eJrbHbrx H
oAnuoqHoro Aeficrsus. 3: GH (H - Bbrcora na-
,qeHrs MoJrofrroB B il, G - sec ya,apuofi qacrn

Monora ts r), AJrs MonoroB ,4n'ofino,rrr ggficrnua n
anQ$epeuunaJrbnbrx MoJrqT'oB - fro saBo4cKoMy
'uacuoply uonoTa;

q - Bec cBan c HaronoB,HHKoM B r;
e - orKas oBaH or noc;reAsero yAapa npu ea6uaxe

-uJrH orr nepBor\) yAa,pa npu 4o6r.rBKe B ,ll.

Oopuy.rr'ofi H. M. fepcenau,oBa,Mo)KHo B'ocrroJrb3oBarbcs
TonbKo nocJre npobnofi sa6tlsxN cnafi, ts ,pffyJrbrare r{oro-
pofi 6yaer noryqeHa BeJruqr.rHa orKa3a e, npu Bcex [po-
qHx HsBecrnbrx Be.[uqr,ruax. BeruquHa xoeQQn[HeHT& ga-

naea m ttpu rroJrb3oBaHr.ru Qoprr,ry;r,o'fi H. M. fepcenau'oaa
IpLIHAMagrcq:

.AJrfl trocroffHHbrx coopyxe.unfi m:2,0

nns onpeAeJlerrrnt BeJruqr{Hbr xourpo.nbuoro orKaga €6
flo saAaHnofi rnpoenrn'ofi uanpy.sxe [P] Ha cBap ,no.rrb-

3yror'rcr Qopuy;rofi:

nFO
€ s :

mlPl(nF{mlPl)
(2r-37>

B K,sropofi ace o6osHaceHHq yKaBaflH sHure. 3na Qoprtry-
ila .tro3B,qrrreT KoHTpoJr,HpoBaTb rHecyillyn cu,oc,o6nocru
Bcex ga6usaerubrx csafi ts fipou'eoce rt;pou3BoAcTseHuofi
6ofiru.

e) Merod ucnblraHun npo6un{t crarwtecrcofi naepgsrcoft
nG3BOJfleT yCTaHOBHTb gKC[epHMeHTaJIbHbr,M nyTeM 3aBU-
cflMocTb BepTHKanbrroro nepeMerrleHlrrr @ ctsar4 o/I tsepTH-
ra.Dsaofi HaFpy3KI{ F, Ha ocHoBaHH,H rro.nop,ofi Mox<Ho
oopereJraTb Kparlrq€cKyro HarpysKy Px. 3a KpfiTuqecrKyrc
H a rpy3Ky npuHIIMaercs HarpysKa, npu rrpeBtilrxeHr{r{ roto pofi,
noBe4eHHe cBaI[ B ItpyHTe xapaKTepHSyeTcff AJrr,rT€.rrbHblMtrr,
pe3Ko yBeJrrrrruBarorrlnMu'cff nepeMerrleur{fi,M,H (oca4xa rra,n ) .

.[,OUyCXaeMafl Hafp,y3Ka 'Ha cBaIO O[pe,UgJlfleTcq IIO rpa-

Qnry @:f (P). flp'n orcyrcrBur.r ga,u,as:rofi ,4ony,craeruoft
BeJrllqfirrbr [epeMeqeHr{E cBau AortrycKaeM'af rrarpySKa Ha
qBalo [P] onpeqeJrsercs KaK qa,crb Kp,rrr'r{e,BCKofi narpysxn
P*, .a I{MeHHo:

a) ana [oslofl,Hnbrx coopyxenufi

m lPl - PK uru [P] : lP-1. (21-3e)

6) ws,,Bpe'Me'H,brx coo,pyx{e'ru'o' 

..' 
}'

rpl _. #.
npq saAanuofi Ber,uqrure Ao[ycKaeMoro,fiepeMerueHr.rfl

czau lal AofiryoKaeMafl r{anpyswa P ar npHHhMaercfl B pa3-
Mepe zls HarpysKH Pr, c'oore'etcrnynulefi AonycKaeMoM-v'
nep€MeuleHnro, Ho He 6o.nee [P], onpeae.nesno,fi r(aK q,acrb
rpuruvecxoft Harpy3KH B coorBercrBnH c BbrrrrensJroxeH-
HbrMH rpe6onanurM,I{.. Koulpo.nnnufi ryrra3,[,Jrfi rrpol{3Bo,q-
crseuHofi 6ofiru cnafi 'lto AraHrrbr,M :r{crrhrraHr,rn ttp,o6no,rh
crarHcecxofi Harpysxofi oflpeAerrerrcq IIo Qoprrry.rre
H. M. fepcenanoBa, rAe npr{HuMaeTcs:

(2r -36)
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Metor &tcnbrraHj,'g np,o,6uofi crar.aqecxofi nar-pysrofi sn-
Jltercfl KoI{Tpo\tIbHhIM, TaK KaK ero Mo)KHo tIDHM,eHqrb
ToJrbKo 'IIocIIe oKoHtraHr{s npoeKTHpOBaHHfl, Wdrna ycra-
HOBJTeHH pacnqlo)r(eHue cnafi, ux pa3Mepb[ rr rury6aHi sa-
6usxu.

.{onyciaeruan Beprr{KaJrb'aff Earpy3Ka Ha ctsa'-crofixs
Mff npqABapHTeJrbHbrx coodpaxenufi IIpil cocraBJreH.urr
rI'po€KTa nplrnuMaer€ff B ,pas,Mepe 8070 aoriycxaerr,ro,n) AaB-
.tIeHHt Ha cBalo, 

_HCXOAff ]4g nporrHocTfi Topqa cBaH Ha
cMflrrre (crvr. ra6n. 2L-4\

,[,onycxaeuhre [aBJrenf, s
Ta6ttuqa 2I-4

Ha AepeBflHHbre cBaH

llonycraeuule jlaoneHnfl B t npu KJrrcce nJtoruHbt

t 2
t4
l 7
20
23
27
30
35

20
22
21
26
28
30
32
34

l 3
l5
l 8
22
25
30
33
38

T7
20
24
28
32
38
42
49

0) flonUcKae-r{an curta conporusneflun clau Ha aoLdep-
euaa+ue [P"o,a] B rpyHrax onpe4enaercfl rro Soprrly.ne:

P"oro : ulf ,
rAe f -ro x(e, qro H B Soprrry.rre (21-3y).

Ta6ttuqa 2l-5
V4elnnoe conp.or[Bnenne rpynTa
Ha 6oxonoil norepxHocrf, cBatr

HaxMeHosaHHe rpyHTa f s rl.v2

(2r-40)

6
3
I

l -2
4
2

0,75
0 , 1 - 0 , 5

2. Pacqer cBafi H rrrnynToB
Ha ropH3oHTaJrbHbile .Hanpy3KH

mdhs
rmax: 

lIG + Ba Y"'
{Ie d -{,(I{a,MeTp CBaH B ,tl;

4 - IIICq.O .IIPHJIOX(,CH,Hfl C}IJIbT B J'';
ft - ray'6,llna ,ga6HBKfi oBaH ts .r,t;

(2t-41)

6 1 3

10

@uz. 2I-39. lpafiurc dttn pacuema ceart ua
?opusoHmatbvyto cuJty no fiopuyte:

mdhg
P^o: 

B(4a +W(npn 
n-5 000 rc2.1.*F; a:0)

f|l : 450 + (2r-12)

1 - o6reunrrfi Bec FpyHTa, comBercrByloqufi €ro
BJIA)KHOCTI,I.

Ha $ur. 2l-39 -21-49 trpr4Bq4errbr lpaQnxu saBnor{-
Mocrn cIlJIbI P w h, g tr d, rBblrrucfigHHhre fi.pg 1r.:
:5 000 Kelry: H npn a:0-4,b-1,0-1,5-2,0 trt.

flpn n+!i000 rce/u3 nonyreurrbre rro npaQury r,ernq,H-

nu Pror* g,reryet ttoMHo,)KuTb ;Ha 
m

orilrorllerrH. 
5 000 

.

Orpamuvursrrbnbre nyHrfirlrpnue KpHBbre ;Ha rpaerrax
IIaHeCeHbr, ucxqAfl J{3 yCnoBHff AOBqAeHT{ff sanpffx(eEHff
ttp,tl ugru6e g cBaffx (n,pu rpacveTe ilra ocHoBrrbre Hat:py3-
x,n) lo:

KJracca ao 80 rcelcuz

"  "  
100  ,

,  , 1 2 0  D

Pmat 6 xz

.2+
2?00
?000
1 800
1600
t400

t  
[ t t ' ( +)-ts'(+s'- +)]'

B NNOTI{HAX

t n

S D

I I I
IV
V

I
1?

I
600
4 0
200

o t o

cDuz. 2l - 40. I-pa$urc
sOHmAtbHyn

dnn pacqema ceail Ha ?opu-.
cuJry npL a:0,5 ,+t

6.43?

1600
1400

d.=428

4:gz+
=0,20



6 1 4 PASIEil TpETnn. rnEpoTExHntIEcKHE COOpy)r(EHHfl

Pmax E xe
2?00
?000
t800
1600
t4
I

=Ql6

@ue. 2I-41. lpaSurc dttn pacaema ceart Ha ?opu-
BoHmar.bHJn cuJt! npu a-I u

40

t800
t600
1400
t?00
1000
800
600
400

4,0

@uz. 2I-42. lpafiurc
S0HmanbHvto

d.nn pacaema caafr. Ha 
"opu-cUrly tlpu a:1,5 u

Pmar 6 Kz

2000
t800
t600
,400
t200
1000
800
600
400

@uz. 21-43. lpaSurc dtn pacuema ceafr na
sOHm&IbH),to curty npu a:2 .u

-0,3?
= 0128
=0,?4

10,20
=qt6

3,0 4,0

?opu-

flpouuocrr neprnra.nrnofi rcpyr.nofi oBar{ co cso6,o4Hbrr,r
Bepxn,rrM Ko{HrIoM EpoBeprreTcs tro Sopuy.rre:

M^^*
:  loros], (2r-43)

{2r-44)M^^*:e(,+ +{5)*,,

w

V -MoMeHT conpryTr{BJrerlus ceseHufl cBaH.

rDuz. 2I-44_. I-paSurc dnn pacqema I noz. .tt anyHmo-
aozo pnda Hrr ?opuooHmartbHyn curty no Sopuytte:

D 
mhg

.  Pmax:  
6$a+W 

(npu m:5000 xz lus) .

Ao"VanaeMafl Fopin3onT&JrbHafl ,cLtJra, 4eftcrnyroqan Ha
I noe. t.tseprlu5?Jrb'|il,o:no tuflyrira oo oBo6oArrbrM BepxHr{M
KoTIuoM (Sur. 2l-44), onpereJrfiercfl ,r43 ycaonufi fl.poq-
[IocrLI rpynra uo Sopryyflg;

P*r*: affin".
H,a Qrar. 2\-44 rpr{Be-qeHbr rpa$nra 3aBucr{M,ocru cH-

.lIbI J'max w h, ToJtrr{HHbr_ r.rTflyHTa D u n.req a a flpH f/t:
5000 rcelns. flpu_ m * 5000 nzlus ilonyqenHbre no rpa-
Qzxy B€Jr,HElrHbr P naA.texnr noMuoxr{Tb Ha o'rHolrre,Hue

_!_
5 000

flpoornocrb ys,a,crKa [ri[yHToBono prrr4a ,urnpxuofi b:l u
rpoBeprercrr no $oprrly"u,e (21-43\ u no @opnryle:

I  e  f z P \M*^*:p l  o+ * l t'  
\  3  y  m  / '

rAe P ;L4oIIycKaeMas ouna;
4 - 'IIJIeqO I.pLIJIOTX(eHUfi ctrnu P.

.(euycraeuan fopl{3oHTaJIbHrafl cHJIa, [rp,tiJlo,x€H.H8fr v.
cBae, a tarxe r I noe. ar tunynTa (no ,ruN,puue) fl,p,tr sa.-

(2r-45)
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615

( n
- ^ t ( M n - M )  t s 0  

{ b -  2  @ - h J t s } - / r c f t g ( 0 - s ) -

(2r-4s)

rAe Qpila- pa3pyuarcIqafi Hafpy3Ka Ha cBalo Ir3 ycJIoBHtl

npoqHocrH MaTepHaJra CIBar.r B T;
M R 

- pa3pyrlaousfi MiilteHT cBaH 'B rrt;

b - rur,rpnna t)nn Jr.I,IaMerp cr,ar ts .tuti
S -.nuueftHas xapaKTepH,crHKa cBar4 KaK 6anrH

HA ynpyfcM OCH'OB3.'HHrI4, Onp€-lLeJlfleMafl II'O

Qopvtyr,e:

- tg vt 
) 

O*, :1+ (Mn-M), ts,o,

AeJraHrroM BepxHeM KoHue onpeAeJlflercs H3 yc.nonufi npoq-

Hocru npyuTa no $optrlynan,t:
'I[JIfl CBAH

mdhz
Dr m a x _  

B  
,

,IJIfl ltrIIyIITa

mhz
Dr m a x -  

6

(2r -50)

r.ue .E - MonyJrb yrlpyrocru MarepaaJra caan B rlnz;
.I - uouesr l{Hepur.ru cerrgHuff cBaH E u4i
k - roeQQuquenr rorarJlnBocrlt npyHTa, oqpeAeJlre-

rr,tulfi uo pe3]JIbraTS,M I'IcrIIbITaHLIff tpyHTa ,n'p.o6-

uofi narpyaxofi rr'o Qopuy.ue:
B

k , : C z ,  ( 2 1 - 5 1 )

C - xoaQQuuuenr nocrerrll rpy'Hra a rlu3;
B - ueHuuan cropona ttlpnMo]ruJlbnoto UJTaMtra B ,ra;
a - paccTofl,Illle ToqKH npl{JloxeH,l{f 'ropl{3oHTaluuofi

cl{Jrbr 0T lloBeprutocTH rpyHTa ts JvIi

I - yroil BHyTpeHueIp Tpts117s rpyHTa B np'aA.;
0- yroa BbrnupaHufl, oIIpeAeJlffeIraatfi noA6opoM no

Qopuy.ne:
I

U :  
T 

arctg

cos 2 g-
2 [l-ctg (0-r) te vl

Ta1nuqa 214
nunupaHun 0

Quz. 2l-45. Cxeua dttn pacaema csdu H& ?opusoHmatb-
Hyn Ha?pysryt no uemody A. C. Cmpozauoaa

(2r 47)

(21-48)

s l n z 9

I
^ ^ ^  o , ^

2l n

6) Merod A. C. Crpoeauooa. Kana. rexg. HayK A. C.

Crporauonuu [l l] npea,.uoxen Mero4 pacqera oAltnoqHblx

ceaii Ha nopusoHTaJlbuble cHJIbI, ocuoeauublfi Ha npr'r6.nu-

xeHHoM pettreHItI{ yllpyro-IIJIacruq,ecrofi sal..a.+il pa6omt

ru,6roft cean B rpyHle.

Caan, rpa6oranulyto Ha ,r'opI{s'oHTaJIbHyIo Harpy3Ky'

MolI(Ho cll,ararb o.Anuoqgoft ToJIbKo B ToM c-{yqae, ecJIH

oKpyx(arculHe cB alo KorHcTpyKIlHI'I H axOAsTCfi 3 a rIIp e,IteJI 2M [I

TeJra Bbr,rIHpaHHs. flpartuuecKa cBalo MolI(Ho cl{hraTb oAu-

Ho-uHoft, ecJrLI .pocrBepK He JI'ex(fiT Ha rl'oB'epxHocrl'I npyHTa

(nnrcoxufi ceafiHutft poctnepx) u pacclosul{e Mex.4y cBas-

vrn 6ouree 3 d.

Ceaa, HarpyxeHnas rop[3oHTaJIHIIoft cua'ofi Q n coepe-

Jlorprreilrrrbr,M M,oMeHToM M (Q,ur. .21-45), ,pa6oTaet B

npeAeJrax raK Ha3blBaeMoft yupyrofi soHbl h-2, xar 6an-

Ka Ha yrlpyloM ocHoBa,HHH, KoII,conbIIbIft roneq xorppofi

zfa ,nanpy>Kerl otrtropoM c,u,BnH}lT'oro rpyHTa 'I'I yKa3aHHbI-

MH CAJIAMI,I.

KosQsuunenr ft noAarJIIrB,ocr[I'Dpyura (uome.nu) B rrpe-

,ugnax yirpyroft 3oHbI'Inpantl'Maercfl n'ocroffHHblM. Ornopotvt
c.4ts:r.IrlyTo,r0 fpyHra Mox'Ho u'peue6peun o cuJly ero H'e-

Paspyruarculan roplI3oHTaJIbIIafl ,HarpySKa rla cBalo''otr-

p,eAeJlsercs peueHI'IeM rcy6UU'eoxoro ypatsHeHl{fi:

1 - O6teuuufi ,Bec fpyHTa rB, rlus;
ho-BbIcoTa (JIOfl rpyHTa' sKBHBaIeHTHaq cqe[JIeHIIIo

c rpyHra, onpeAeJlfleMafl no Qopuy.ne:

ho: -= B i l .  (21-521
" t t g 9

flpean'ounafaeMoe Mecro u'3r,oMa cBorll ofipeleJlfiercff II'O

$o,p,trlyre:

M R -  M -  Q n u o
' R -  

1 1  '
\(RM

rle Qp71a HaxqAffT n3 Y,P'8BH'eII,Hs (21-49).

vrpanuenue AJIfl OnlpeAeJIeHrHs paspyruarcuteil Hafpy3Kru

IIpHMeHI'IMO npU ]C.II'OBH'H

,  
h - z R

\n_": -T- >-2,5, (21-54)

r.ille \u-"-orHocLITeJIbHag .uiHefisan xapaKTepl{crHKa

cBan.

vrlrpr ilo ra6n. 2l-6;

BeruquHa yrJroB

(21-53)

{ r,u (0 - r) - tg ?1 Qii{ - 
{+ 

M^ [ts(0-q)-tgp]*

+ lb [(a - ho) tsu * 
# 

ph -a) tgz 0 a

* + e - a tgo\(tg (o - e) -,s e)t) a'**-
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B rou .cJlyqae, ecJIH rpyuT Heo"mqponolt, N BeJI'l'IqI'IHb{

3aeucfiMocrr nporn6a cBaI{ 'Ha Bblcore m 'or rIoBoPX-

Hocru 3eMnH oflpe.tt'Jltterctl B QyHxuuH O 'lr z no Qop-
Myne:

2 ( l  2 \ ^ r - 2 . 1
lm: ,, *t" (.t * i 

^)* s + -+Lz+ s @*m) Jza
2  )  2  |  2  . l  -

+ * r ' l Q - L
\ )  )  

' s 2 D f t L ' '  s  J

B KOTQpyK) IOACTaBJISIOTCff 3HaqeHu4s

trpeAEaplrreJlblt,o no Q'oPvY.ne:

2
P t b -  -  M- J 4

f-r
Q :

Q, nonyqenHble

(21-56)

sa rpyHr,

$to+,+sl

z-gat4asrc.s B trpeAeJlax or 0 ao zR ;

P z - n pe{eJlbH'oe rcp I'IsoIITa JIbIIOO AaBJI eH}Ie
o$pq.(eJlneMoe no QoPtuYae:

a 9

(zffu)tg s+ 
iPzf2ltaz) 

tgz 0

(21-i,7)

Pndlt"
I 'max: 

T{24l11 
, (21-58)

tae P 7- KpItTHElecKoe FopHsoIITaJIbIIOe -q,aBJIeIIHe B rpyH-

Te ;Ha ,KoHLle cBaI{:

pn:^[ ( ^, oo -1- i6 tfr) ; (21-5e)

ho : h- a (crra. Qur. 21-46,a\;
lr - noanan uy6nna ga6fiexlt cBa'H;

4 - TOJIIqEHa CJIOfl rpyHTa, $e yqacrByroulen) B

pa,6ote, oflpenenq,eMafl no ra6l. 2l-7;

Ta6auqa 2l-7

( 0 , 1 6 - + 0 , 1 8 ) h

(0,18-:-0,20)lr

coss g

P - 

cos b [r--, /ttr" 
'e + ol 'it 'e 

I 
t '

L  V  ' * b  J

I - yr0n BHyTpeHrrerc lpeHrrfi;
D- yrwr rperlnn rpyHra o cBaro (Qnr. 2l-46,61:

. ,  ( t g g

"o- Go

/sin (<p+b)
( t g q ( s i n e a c o s v t S t + l /

y s in g cos b .^.+ ; ( 2 1 _ 6 0 )
d ( c o s 9 - s i n p t g b )

U - yno.n Melr(Ay IIJIocKocrbIo Bb[II,HpaHI{s [pu3Mbl
rpyHTa I{ rop}f3orHToM;

d - guauerp cBa,r{;

H"
no:  1L  i  Ho:  H *  a ;

no

t - Ko,sSSHqHeHT 6oroeoro ,[aBr'euul FpyETa, 3Ea-
qeHHfl KorroporCI trpaBqAefrbl s ta6r. 21--{.

@uz. 2I-46. Cxettw dan pacaema coau HCr ?opa

sounalbvyrc Ha?pw/,! no iemoiy B. r- 6epesan4eao

0



TJIABA I,BATItrATb NEPBAfl .q IEPEBflHH6IE NJIOT?IHilI

Ta1tuqa 2I-B

I-pyur 7(cp

flaorHufi flecoK
flecox cpe4uefi
Cvr.nuHor -.1 o,solo,6s

NJIOTHOCTH :l 3:i8 ) o,40

0 ,70
Cyr.nuHor . ..1 U,5U-U,tib )
f.nr.rua . 

10,70-0,65 J

Ars Hecsnsllbrx rpyHrtoB npu pacqetax o6rtqn,o rtip'nHl,I-

MaroT 3HaqeHHfl yfnoB ecTecTBeHHofo oTKoca paBfIIbIME yr-

naM BHyrp,eHlr,ero rpeuurr. Oupeae.nellue yrna BrIyrpeHHeI'o

ltpeHHfi l+|rfl. cBff:3HbIX npyHTOB IIpOHSBOAI'TCfi B Aa6Op,a-
To.pftrbtx ycJIoBHffx 6,onruerl qa,cTbto c ucI<.lInqoH,H€M no-
BepxHocr,Iloro Harx)Keuuq xanu.nlapuofi BoAbI, qrlo ge

tscerAa coortsercrnyer 4eficrBHT€JIbHoMy cocrotrHulo €,cre-

CTBCHHOTFO r'pyHTa.
floelouy B. l. Eepeaau[en [pe,qJIo)KI{n ilrpu pacrlerax

Ha ft)pn3onTanbnytcl Elarpy3Ky cnafi, [orpyxenHbtrx B cBfl3-

Hbte npyHTbr, yqHTblBarb He ynon BnyrpeHflero rpeElrff 9,
a HeKorropufi 1rc.lt'osnufi sKBuBaJIeHTHtilft yrca 9c , II'HTnI-
sanrllHfi TaKxe fl cttetrnenHe qacruq rp]FHTa (yro* cA'Bu-
ra): a) nJIff rpltuToB B TBeprp'M H rI,oJI)rmepAo,M cocrofl-

ilIRH fc:1,8 9; 6) a.ns rpyHTots B [JIacrI4tIHoM eocr\orrl'I{H

?c :1,3g; n) A.l I f f  rpyrrroB B TeKfteM cocroflHun 9c:
:<l ' ;  {nff  neCqa,Hblx rpyHToB TaKx(e'UpI{H['LMaeTcff 9c:
- g. flpoae4enuue B. f. EepesauqeBbilM HcsIIeAoBaHEs

rloKagblBalor, qro AepeBsHHhIe cBaH, ga'6ntue IIGnHocrbIo

B TPYHT, ,HM€rcT MeHbIUee OOnpOTI'IBnejlIHe IIo MaTepJ{any

cBaH, rreM IIo 60rooouy coflporI,IBJIeHEIo lrpyara.

flpu rpyHrax c yrnoM ?c )20" -+ 260 cBau cneAyer
paccquTblBaTb ToJIbIno IIo collpoflH'BJleHulo M&T€prI'I3n4

ctsau.
Hau6onrm,Hfi ,usru6anrqnfi 'MoMef,T .4,.rts csafi or ropn-

soHTaJrbHbIx cnn B. f. Eepesasqes fipenJlarasr oIIpeAe-
nsrb uo $opMyn,e:

(21.-61)

(2r-62)

flpene6pexexne B Mero.ue Eepesau[ena conporl{BJIe-
HHeM ornopa rpyHTa n nepxnefi qacru cBaH Aaer cHJIbHo
np'eyMelbIIIeH'IIbIe SHaqeH'Hff AOIIICKS€M,Ofi 'Harpy3Kl{ Ha

cBarc.
B uparcrr,rKe npoeKTEpoBaHEq Aepe,BlHHbIx nJlorrtu o'6Hq-

H'o yrorpe6nqercq nepnufi Merol - A. M. JlaturureuKoBa,

KaK .u,ocrarorln,o ua.u,ex<uuli u noBqAefl,gufi Ao 6ou,ee yao6-

H'Or'C,H npOCTOrc I{HXeHepHOnO UCn,Onb3O,BaHI{ fl .
e) Merod C. B. Jlgsana. C. B. Jlyaauou 6ul npe.u;ro-

xen [91 MeTcA pacr{eTa orIe.IIbHbIX cnafi, KycroB ll csafi-

Hbrx norefi, ocuoeaHHblfi Ea HAee flpo$. KafiHuosuqa
E. [O., cornacHo rorcpoft cBal paccMarp,I{Baerrcq xax 5aJ-

Ka Ha ynpyroM ocHoBaHHI{, HaFpy}KeHHafl B nepxuefi tla-

crn pearqnerl ilaccnBHoro c.otIporHBneH'HE rrpyHTa; B oTy

n'eroAHKy C. B. Jlysauo,trl 6u.nu BHeceHbI yroqHeHHl, BH-

TeKaroulHe H3 paocMorpeHHq Hanpflx(eHllofo co,croqHI',Ifl

FpyHTa B 'Mexnyc,Bafiuotrt npocrp'ancrB€ A^ltff c'naftHux ry-

croB LI uoreft.

Ans orAenbuo croflultrx csafi co cs'oSoAnbll,t .Ko'HIIoM

pa3pyluapqafi ropHso[ITa.tlbHas cnna Pp orpeAqllseTcfi

no $opu'yae:

M^^* : (0,273h+ 0, 91 I/o)P

upu cpern'eu sHaqeHHV a-Q,l7h 6yrcu il{Merb:

M^^r: (0,9lFr + 0,38h) P.

6t7

4

Pp :0,95 l/TI" (q I R# drl/7

,rAe I - o,6reusotri ,eec rpyuTa E r/n3;

-d 
- AnaMerp cr,ail B .frt;

t" - xoa$Sn4uenr, npr.rn,nuaeunfi B
BeJIHrrHIrbr yrna c{Br{Ia rpylrTa

AyIOI4I{M .4,aHIIbIrM :
yrcn c,q,BHra g. l5o 20o 25o 30o

) . 3  1 , 4  2 , 3  4 , 4  9 , 7
R" - IIPeAel upotlHocli{

npu ,usru6e.

,{.lrn 4epeBfiHHbrx csafi ,rp,H Ru:5 000 rlaz v T :-l rlns Qopuy.na (21-63) rpHHHMaer tsr.rr4:

Pp: loo Bo e {7 Qr-64)

(enaveuna Bo up[se,u,eHH qr{x<e, s ra6.n. 2t-10).

,{ouycraewas crrJra tto ycJroBHsM npoqnocr]r Marepl{ana
Aep,eBtrHnoft ceau onpeAeJrflef,cs rro So,prvry.ne:

I
D  _ _  Dr L - K O . P t

rAe K0-fioe$tprHIIHeHT 3anaca, 111pl{Hg'yaenaufi u saBHoH-
MOCTfi OT AOnyCKaeMOrO B lepeBffHHbrx cBaflX
,Hanpff}I(eHHfl tr.p,H uarn,6e, KoTl)poe C. B. Jlysau
cqnTasr BosMoxnbrM rrpuHrrMarb He 100-
120 rcelcu2, KaK o6uvuo, a 140-200 t<elcxz (cu.
ra6a.  2 l -9) .

Tadauqa 2I-9

SHaqeHRc rios{Srqnenra Ko

3navpunn roegSaqnenroa

Y,

(21-63)

3aBUCI{MOCTH m

9c CO|JIaCH,O CJI€-

350

1 8 , 0
MaTepHana cBaH

(21-65)

Koa$QnuueHr 3anaca

, R H
n  - -
r \  -  .  a

ozg

KosSQuuueHr 3araca
Ko

3 r 5

2,55 2r3

2 r5

2 , 0

D

KogQQnunenr 3allaca (.- 
'*t 

" 
BaBII{cI{MocrI{ or qgc-

ottg

Jra coBMecrEo pa,6orarcqux cnafi (o6rcaHseHrrbrx B oAHy
onmeuy) peKoMellAyercfl npun'rrMarb:

npu qucne ceaf i  Ao 10.
,  !  ,  D  1 0 0 .

,  r  ,  6 o l e e  1 0 0 .  .  .

AonycxaeMas Ha cBarl ropltgo'HTaJrbuas cvila P'r r4s
ycJr,oBHfl rrpelerrbll,ofo [epeMeIIIeHI.Ifl B€pxa cBaH uo (aq

nycrr.rMoro no yc;rodunu pa6oru ooopyx(eF,Ltr) orpeAe-
Jrfiercfl no Sopuyae:

K-3,5
/(-  B,o
K-2 ,5

P'o: (, ,ffi')" ,

rrAe EJ - xrccrKocrb cBalr;

(21 - 66)

/o -,(ouYcKaeMoe IIepeMelI{€lHHe Bepxa CBaE B ,$J;
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A1 :

Ao - roes$uunenr, [P,HHHMa'oMbIfi

/

no ra6.n. 21-10.

Ta6nuqa 2I-10

3Ha.IeHHc roaQ{nqneHToB Ao u Bo

VroJr c.u.sura rPYHra g B rpa.(.

Meururas us cu.n Po lr Pt no Qopvry.narvr (21-65) vr

(21-66) rpuu,HMaercq 3a pacqeraylo Aorycrl4Mylo crIJIy'

A.[q xecrKHx cBaft n lII,rIyHT'08, onoB'apl{Bar ycJloBHocrb

npeAnocbIJI,KH o coxpaHeIIrI'IH Ln'pyrofo cocToflIt'Ilf rpyHTa

flb acefi .[JrHHe cBar{, C. B. Jlysan peKoMe'Ayer IIpHMt.-

HflTb MeroA A. M. JlatuuresKoBa.

2l-10. oEJIACTb nPHMEHEHI{f l  OTAEJIbHbIX

TIIIOB AEPEB'IHHbIX RJIOTHH

1. OSque coodpaxenufl

BogvtoxR'ocm [pHMeHeIILrff AepeBffi[Ibrx IIJI,OTIHH Ll fiX

mAeJIbItbIx THIIoB oTlpe,AeJlfieTcff CJIeAyIoIII,HMH TexHH.I(o-

oKoHOMHTTOCI(H,M,II QamOparvrU: a) flpeAeJIbHbIM fiaflopoM

IIPOIIE,O.CT.H oJNEM,EHTOB AgPCEq'HIToft TIJIOTIIITnI NPq EPENq'

t-i* (no pOCT) ,nar.6oaiur'x pa3Mepax ceqelr'fi '6peneH

(d,:31 cn).

2. Cnafinue nJIorrIHbI

3tu tt.Jrorufrbr npliMellflIor Ha rp,yllTax, flosBorgloulnx

ruO""*y inaft; np,n e"rroM .4onycraroi ('uo y,c.noenru ycrtoft-

qgBocTr.r u craTgqecKofi n'p,OuttocTl'I) cJIeAyK,uIue OpHeHTH-

poBotrHble 3HaqeHHfl MaKCIIM'aJIbHbIX HanOpoB:

nJrorltHbl, y Koropblx AaBJIeHHe oT Hil3a

uIHTOBbtX CTOeK rlepeAaercfi TonbKo

Ha Koponeeufi IIrrYHroBbII P",q
cBafiHo-66uuBHble nJIorHHbl (co cno6oa-

HbrMH KoHqaMI'l csafi I'ulu croeK)

nnorl{Hbl c ronrpQopcHblMI'I ycronMlt -

ceafiHo-o6ullBHble rIJIorl'lHbI c 3agxo-

peHHbrMH KOHqaMI,I Cnafi E.nu croeK

3. Cnafino-Pflx(eBble rIJIorI{HbI

I o 2 u

, 2 , 5  ,
' 3  n

, 4  D

Tarcu,e TIJIoTIHHbI

3a6HBKY cBafi ITPI{

ycT,pafnBalor Ha^ rp'yllTax, AOnycKaIOUllIx

Harropax .4o b,D ,'.

+. Pgxenue [JrornHbr

Psxesbre flJrorr.rHbr c o6brr{HbrM BoAocJrHBHbrM Qaror-
6elou ,Hs BeprHKaJIbHbtx paxeft ycrpaI,IBaIoT [Ia fp:yHTax,

He IIO3tsOJT'TOUIHX ga6H'SXH Cnafi, H AOnyCKaIOT CnqAyIOIIIHe

opHeHTHpoBoqHbIe 3HarIeHLIs MaKCI{MaJIbHEIX HanoPOB:

npr{ Hanur{r.ru aHKepHbrx ceqeeft psxeBo-

ro Q.rrror6era c ocHoBaHI{eM (nporun

rcnrunaunr) .uo 6 ,n
ilpn orcyTcrBHr,t aHKepHbIx cssgefi . , 5 o

Pqxesue IIJIoTLIHbI rlotBbltrl,enH,olp Ha[Iopa ycrpauBaloT c

tsepTI,IKaJIbH,O-ipqX(eBbIM rl{thr C IIaKnOHHo-.pffxeBbIM $.rrror-
6enorrt. Bucora BepruKaJII/Holp'qx{,eBblx Qaro16eroe JIHMH-

THpyercq Ha'rI{pgX('eH'I{'eM flpr]tr cMflTHI{ B IIorcreJIrX tseHuoB

pax<efi [8].
B ruryxax Beprfi,KaJrbno-pfix(eBblx nJrornuax c KaMegu.o,fi

sarpysr<ofi npqAeJlbHaf Bbl'cora 'pnxbfi n 3aBI{'cI{,M,ocrI4 or

InaMerpa tec,a d E rpas,Mepa KJIsFoK a cocraBJlter or l0

no 24 u (cu. ra6.n. 21-l  I  ) .

Ta6nu4a 2l-II

Tadunqa npeAeJlbnbtx Bbtcor BeprfiKaflbno-pflxeBblx
rJlyxtlx nJIorI{H III KJIacca npn [o." ]:12 rczlcuz

1 , 5
2 , 0
2 , 5
3 , 0

1 6 , 6
13,2
l l  , 2
1 0 , 2

20,2
1 5 , 6
1 3 , 0
1 1  , 8

23,7
l g , 0
1 5 , 0
1 3 , 4

y"a.*t""H€,prz3Mepa 6p'eBeH'u lMeHbIII 'eHrHe'pa3MeporB
KJTeTOK or 3 .u,o 1,5 u yEeJr,HqHBaroT .(o[y'cKaeMylo BbIcoTy

nJrorHH Ag 24 u. [l'pn n.ailHq.rr4 EoAbI Hanpflx<eg'Hff 'B HaH-

6o.nee'HarpylKegHblx BeHIlax y,MeHblualorcq'

B Boooc,,'B'btx Be'M*anbn,o-pqxeBblx tIJIoTHHax (Qtlr.

(ra6.rr. 2l-12\.

Ta6nuu,a 21-12

Ta6.ruua npe,u,elrnofi Bblcorbt',qonycxaeuofi

B HaKJIoHHo-psxeBHx BoAocJII{BHbtx rIJIor[Hax

Pasrtlep
KNETOK
pcxa
a B r t

1 , 5
1 , 8
2 r o
2 , 5
3 , 0

t 7 , 7
14,5
1 3 , 0
10,2
8 , 9

2 1  , 8
17  ,8
15,7
12 ,0 '
l017

B n.rorunax
lll xlacca nPu

Io.*]: 12 rce lcuz

B nlornnax
IV xlacca nPu

[o." ] : ts  rcelcn2



T
TJIABA EBAEIIATb NEPBAfl . EEEEBflHH6IE NJIOTHHN

6 1 9

2I_II. PACTIETHbIE

l. MoueHrbl conporuBfleHlr s: V/ ceqeHnfi

TA6JIHUbI

6peneH, .nexnefi H nJracTI{H B ctti

Ta1nuqa 2l-13

s

o.
F(u

I

l 3

t 4

l 5

l6

t7

18

t9

20

2 L

22

23

24

25

26

27

28

29

30

3 l

32

33

34

35

36

37

38

39

40

42

44

2 1 6

269

331

402

482

573

673

785

909

I 045

I 194

| 357

l 534

| 726

1 932

2 155

2394

2 651

2925

3217

3 528

3 859

4209

4 580

4973

5 387

5824

6 283

7 274

8 363

199

249

306

372

M6

530

623

726

84l

967

I 105

I 255

I  419

1 595

| 787

l 993

2214

2 45r

2704

2974

3 262

3 568

3 892

4235

4 598

4 981

5 384

5 809

6725

7 732

2ll

263

324

393

471

559

658

767

888

I 021

l 167

I 326

I 499

l 686

l 888

2 106

2340

2 590

2 858

3 143

3 447

3771

4  r 1 3

4 476

4 859

5264

5 691

6 140

7 107

8 172

200

250

308

374

448

532

626

730

845

97r

I  1 1 0

l 261

| 425

1 603

L 795

2 002

2 224

2 462

2 7 1 7

2 988

3278,

3 585

3  9 1 0

4 255

4620

5 004

5  4 1 0

5 837

6757

7 769

2r5

268

330

401

481

570

67r

783

906

L 042

I 190

r 352

I 528

| 7t9

I 925

2 147

2 386

264r

29t4

3 295

3  515

3 844

4 r94

4 563

4954

5 367

5 802

6 260

7 247

8 332

108

135

166

201

241

286

337

393

455

523

597

679

767

863

966

I 078

I t97

l 326

l 463

l 619

| 764

I 930

2 105

2 290

2 487

2694

2gl2

3142

3 637

4 182

52

ol)

8 l

98

tt7

139

164

l9 t

221

254

290

330

373

419

469

523

581

644

7 1 0

781

857

931

| 022

I  1 1 2

r 208

l 308

| 414

l 526

I 766

2031

17
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2. O6teunr I noe, n 6peneH, nJracrnH r{ nex<Hefi (6es yqera KoHyc.Hocrn) s u3

Ta6nuqa 2l-14

Tflnt, t  cc.{cnrf i

t

F

=
R'
:E

l 5
t 6
t7
l 8
l9
2a
2 l
22
23
24
25
26
27
28
29
30
3 1
32
33
34
35
36
37
38
39
40
42
44

0,0177
0,0201
0,0227
0,0254
0,0294
c ,0314
0.0346
0,03t0
0 ,0415
0 0452
0,0491
0,0531
0,0573
0,0626
0,0660
0 0707
0.0755
0.0804
0,0955
0 0908
0,0963
0 , l 0 l g
0 ,1075
0 ,  I 1 3 4
0,  I  lg5
0. t257
0. 1385
0,1522

0,0099
0 . 0 l O t
0 ,011 .+
0 0127
0 ,0 t42
0 ,0157
0 ,0173
0 ,0190
0,0208
0,0226
0 0246
0.0266
o,0297
0 ,0313
o. osgo
0.0354
0,0378
0 0402
0,0429
0.0454
0.0482
0,0509
0,0598
0.0567
o:05e8
0.0629
0,0693
0 .0761

0 ,  0129
0 .0172
0,0220
0,0246
0.0274
0,0306
0,0337
0,0370
0,0404
0,0439
0,0477
0,0516
0,0555
0.0597
0,0640
0,0696
0,0733
0.0781
0,0930
0,0990
0,0933
0,09[i7
0,1043
0 , 1 1 0 2
0 . 1 t 6 0
0,1,220
0 ,1349
0 ,1475

0 ,0132
0 , 0 1 7 5
0,0225
0,0252
0. 0282
0 0312
0,0344
o,0377
0 , 0 4 1 2
0,0449
0,0497
0.0526
0 0567
0 .0660
0,0654
0.0701
0 0748
o,0797
0 0847
0,0900
0,0955
0 , 1 0 1 0
.0,1067.0 .1  

123
0 . 1 l 8 3
0,1247
0 ,1376
0 .  l 5 l 0

0 ,  0125
0 ,0167
0 ,0213
0.0240
0.0267
0,0296
0,0326
0,0359
0.0J92
0,0426
0.0462
0,0500
0 0540
0,0590
0.0622
0,0666
0 , 0 7 1 0
0,0757
0.0905
0,0955
0,0906
0,0960
0 , 1 0 1 2
0 ,1069
0 , 1 1 2 3
0 .  1 1 8 3
0 ,1309
0 , 1 4 3 1

o , 0 1 3 1
0 0173
0,0223
0,0251
0,0279
0.0309
0,0340
0,0373
0;0408
0,0445
0 0483
0,0523
0,0563
0,0605
0,0648
0,0694
o.o74l
0.0790
0'0840
0,0894
0 0946
o:rooo
0, l05g
0 . l r 1 6
0 , 1 1 7 4
0.  1234
0, 1362
0 ,1496
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22_1. KJIACCHOHKAUHfl 3EMJIfl IIT,i lX NJIOTHH

3eluagnble nrorlilIbr no .pory MarepnaJroB, r{3 K'ororpblx
oHH BoaBqAqrcq, u rro Ko,rrcrpVrqun ndflepequono n,poQ.u.na
flofipasAeJrqlorcfi Ha cJreryrcurue rr{nbr (Sur. 22-t):

I - n.no,ruHbr ,I{3 o.[Horro rpyura (onnopoauue);
II-ruotHHbr H3 'pznxbrx rpyrrroB (nrurrorvan M Ka'MeH-

ttyro na6pooxy);
III-,nJr'orl{Hbr c figp'oy tls rpyrlTa;
IV - rrJrorn,Hbr c xecrxofi 4ua$paruofi (na r6elona, xr'e-

.neso.6eroua, MeraJrJla n Ap.);
V - nrornsn c ,rrJracruqHblM gKpaHoM (eca,r,r '6oaruuas

qacrb npo$run nJIo/rLtH'bI BblrloflrleHa Lrg raue'H,tto,ft H'a-

6pocru, To nJroruHa LrHorAa HagblBaercfl cMetlannofi);
VI - rrJlorlt:Hbr 'c xecrKI4M gKpaHoM (,us 6enoua, )KeJIe-

,so6eroua, MeraJrJra u np.).
ll.noruun, BoBBoAnMbre Ha cHJIbHo [poIIHIlaeMbIx rpyH-

Tax, Motyr r{Merb pa3rurluoro poAa npotteoQl{Jlbrpa[fiou-
HhIe ycrpoficrna, npop$arcIrrHe IIoJIHocrbIo LIJIH qacruqHo,

3TH rpyHTbr (urnyHr, By6, flApo, ,u,uaQpan'ra), a raKxe

He npope3arouHe HX, B BHAe floHypa no AHy BepxHero
6re$a H cKJroHarvr 6eperon.

flo cnoco6y trpolr3BoncrBa pa6ot 3eMJIflHbIe [JIo{'rI,IIIbI

.[,eJlflTcg Ha:

l) uacunnbre yrrJrorHseMbre HJIH orcblflaeMble 6ea ynnot-

HCHI,IA;

2) Haurtreuste;

3) tt,o.ltyHaMbIBHbIe;
HanrrlsHtte 3eMnff'rlbl,e rIJI,orHHbI B cBolo oqepeAb ts 3a-

BucnMocrn m rpyHTa u cnoco6a npol{3BoAcrna pa6or Moryr

6urn c sApoM fi 6es sApa; xan6olee qacro no KoHcrp_y-K-

uHH rronepeqHoro npo$r-r.rin oHH 6uealor rl{noB I, III, IV n

orreHb peAKo - runa V.

22-2. TPYHTbI ,IIJIf, 3EMJISHbIX NJIOTHH

Marepr.la.noM AJIff TeJIa ,E OTAeJIbHbIX gJIeMeHToiB nJI'otpHIr

,ulyx<aT KaK cBfi3Hbl,e, T?K H HeCBff3HbIe fpyHTbI.

OcuoeguN,Iu rKdH€crB3MI4 FpyHToE, fip'l,tMeHfeMblx AJItr

BO3BeIeH,H f II.IOTHfII, fl Bfi ff IOTCq : AOCTaTOqH a s ts0,49H erl poHrlr -

rlaeMocrb, nporlHocrb (conpornerqeMocrb crBury) E Eo-

Aoycrofiqn'Bocrb.
flp'u orcyrcrBuu Bo,[oH'eflpoultqaeMblx rpyHroB rtrprlMe-

Hrrrorcfl H B'oLO[pOHI{[aeMbIe fpyHTbI - IiecqaHble I{ rpaBe-

lugfrte. ,[,ln ]fMerlbilreHl'Ifl yreql{H 'BoAI-I rlEpe3 Tero IIJIo-

THHbI 1H3 np,oHHqaeMblx fpyHToB Ii B OCHO'B3II!1,H nprHMgHq-

roT cr,eq4aJrbgble ycrpofiCr,na n BI{Ae sKpaHoB, AuaQpainM

u np.
filynru, npuMeHffeMble B nJlorlrHax c npoQulnuu TII-

nos- 
- 

I, II, III, V, B coorBercrBltl{ c cyulecrByloul{Ml!

Tun U Tun V Tun tI

Tun II

Sxpaa us epuHmr.
AuaQpazna

<Duz. 22-1. Tunw ge.il.nnHw)c nromutt



PASnEn TpETHn. THI?OTEXHHTTECKHE COOpy)KEHHfl622

TVgH He AoJIXHbT coAepx(arb opraHnqecKux upxuecefi H
Bo.(opacrBopnMbrx co.rrefi 6o.nee 5%*.

Ens HaMbr,BHbrx I{ n'oJryHaMHBIIbrx tlJrorrlHH, flp,HMefiqrcT
o6rrquo npynrbr c AeftcrayrorrtH,M .qr{auerp,oM (nec<rnuu)
6olnnre 0,01 .rlrt (d1e)(),01 tar.) Bo as6ex(auue rtroryrle-
fluq ,6ofltlrloro Aa'B.lteHHq Ha 6oxo,sHe np:H3MbI o,r sApa a
{IepHoA uoclpo'fixtt H B nepBbre roAbr gKonxyaTauHH.

f a u s u B qncroM sHAe o6bilqHo npuMeuslorcff A^nfl Bep-
xosofi LrJtH qeHrpantHo'fi qacrefi Hacbrnubrx ,n.rr,orurr rtr-
na II, .arq sil.pa [rJr.orur{ Trina II[, a.rrq gKpa'Ha ,uJrorHrr
Tfina V, ,uJq ga'n,o"rlu,eH'Hfl qaclefi TeJIa IIepeA xecrxofi
4uaSpanrraofi rJrorHH THrra IV, g.na rfioHypa, sy6uee, LJrfr
3aIIOrrIHeHHn tpaHruetl npH coIIpqx(eHHl,I T,eJra nJlortHnbt c
ocHoBaHneu u Sepefa'M,H, AJIn qacrltqnoro sa,rr'oJI.HeHHfl na-
3yx [rp'H oompq,xen'Hn [JroT]rH,bI C noloc6p'ocaM,I{, B.oAocny-
cKaMI{ eI Apyru'vt,n coopyx(eH,Hfi,Mru (uex4y TeJr'oM nJIorr{HbI,
nApoM unK 9I(paHoM LI coopyx(eHueM, c l(,oTopblM collpfi-
raerc,s n.notnna).

C y r Jr r.r H K H rrpuMeHrrror AJrsr reJra HacbrrrHbrx rJroTurr
Bcex runoB, a raroKe Ans paarfirrHoro poAa npornBoQunb-
TpaqHoHHbrx ycrpoftcrB (srpanon, [oHypoB, rrA€p, 3aMKoB,
sy6ren H Ap.)

B orAenrnhrx cnyqaflx cyruruHncrbre rpyHTbr [puMeHsror
n AJtfr. BogBeAeHHs EaMbIBHHx nJrornn ue6onnurofi aucortr,
orp_axiuaroutux AaM6 u Ilp.

Cynecu f i  t recK] I  r rpnMel r f f Ior ,qJr f l  TeJIa Hacbrr rub lx ,
HaMbrBHbrx I{ noJryHaMbrBHbilx n.rroTt{H .ruo6rtx rr.rrroB.

\-l n.ng cJlyqaeB, I(orra Mo)KHo ,4ofllycrllTb g,Haq,I{TeJrbnbre
rlor'epfi Ha Su.rrrrpauHlo, TeJro TrJrgnRH Tlrna I ,u,ox,et 6urrr
BbItrollHoHO ,H ,H3 [IeCqaHblX rpyHToB.

'rB nacrogulee BpeMfl
opranHqecKnx npuueceft
{repecMaTpHBaeTCq.

Bonpoc o npHMeHeHHH rpyHroB c colepxaHHeM
H BollopacrBopr{Mbtx coleir 6oaee yxa3aHHoro

/00

n - l"qM q^n qo05 q0/ qoz

flecrcn npnMerrflrorlcq raKx(e Ntn o6paruux Qn.nurpoe
,[peHaxiHbtx ycrpoftcrr 3eMnflHbrx [JrorHH, \Jrfl noAroroB-
xn noxprrrafi orKocoB Il npe6rra, AJrr 3alqurnbrx cJroeB
I{ np.

flec.rauHe,H necqano-rpaBeflLrcrbre fpyuTbr, ynorpe'6.nre-
MbIe AJrff o6parunrx Su.nnrpon Apenaxefi, HO peKoMeH-
IyeTCff npHMeH,qTb 

'C 
CO.ltep)KaHLIeM ff l I{HHCTbIX 14 IIbIJIeBa-

rbrx qacrurr 6oaee 3-5o/o (no necy).

f p a n n f i ,  u l e 6 e n r  H  K a M e H b  p a 3 r r n q H o f i  K p y n -
Hocru npnMenflerct AJrs,rlpena)Kubrx ycrpoficrn,. noxpurufi,
3arquTubrx cJroeB u AJrf TeJra nJrorr{Hbr, 6oxoeHx npH3M
HJrH Hr.raoBofi qacru npoSnnefi runa II-VI.

[.rrr norpurufi oTKocoB H ,4peuaxHbrx npr{3M per{oMeH-

Ayercfl npnMeuqrb KaMeHb, xopotuo'conpotua.nsnuufics
arrrrocQepnuu soeAeficTBHsu.

T o p S npn creIIeHI{ pa3nox{eHHfl He lrenee 500/o npH-
MeHsercrr Anfl ar(paHoB HacbrnHbrx nJrorLIH runa V H AJrff
noHypoB.

I-lp,u arr6ope rpyHToB AJrrr 
"era 

flJroril{,H H Hx orAeJrbubrx
SJICIMCHTOB XCJIATCJIbHO OOTIOCTAiBJIffTb TP'A,HYJIOMETPI,IqE-

cxrfi cocraB srnx Fpy.Hiron c rpyHTaMH Bbrcrp,o,errHbrx nJro-
THH. Kpreue rpaHyJroMerp,[qecKoro cocraBa (uecoooro)
,HeKOTOpbIX HaCbrrI,HbrX A HaMbIBtbIX nJTOTHH [pLIBeAeHbr Ha

$ur. 22-2 u ?2-3.

22-3. OEIIIHE nOJIOXEHHfl, nPHHI,IMAEMbIE
nP u 

""?'^il1;"f'ffrffr 
nPooHJIn

flprH npoeKTHpoBaHrHH 3eMnflHofi rlJro'nHHbr pasMepbl ee

noneperrHoro npoQuJrfl. n pacnoJroxen[re nptyHToB B HeM

q 0 5  - q  4 2  q 5 /,0 -

90

70

60

5A

00

2,0 d0 lq0
,0,ao.ttemp" a,y

2q0

@uz. 22-2. Kpuawe ?paHy lto.ilrempu\ecKo?o cocmctsa HacbmHu.x nrtomuH
f - rntr I, astcola oKono t7 tt, ytcatawwat:' 2 - run-I, nucora

JrJIOTI4Hbl yKaraHar rlacrb BoSBe.lLeHa 'MoKpSttt,r" cnoco60u; 4 - t

cora oxoab 16 z,-yrarannas; 6- rt l r l  I ,  autcora oKono 20 u, yx

BHcora oKono 10 z, yxarasuag: 9 - run V (cueuraunan), r^ltcori

cora oKono 14 .n, yr l taHnan; 1I - rnn I,  sblcora oroaof ,u;

ruannaR), Bbrcora oKoJto 20 ar' expau yKaraH; ,o 

";11no;;r,to"a
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50

N.

$
R

R
N
s=

qm5 qw/ q02

o,6brqHo ,Ha3Haqalorct c yqeroM He roJIbKo cBoficrB rpyu-

ToB TeJIa nJIorHHbI, Ho raK)I(e u c yrlerol4 ceoftlcr:B IrpyH-

TOB OCHOB.AHI,Ifi.

VClOfiqHeOCrr IIJI'OTHHbI O'6eCileqgrBaeqgq C,OOTB'gTCTBYIO-

rrIHM Bbr6OpoM npyHTa TeJra [JIoTH'Hbr H Ha3HarIeHI,IeM 3a-

JloxeH.I{fi OTKOCOB B 3aBI{CLIMOCTLI oT BblrcorTbl 'tIJIrOTlIrHbI'

,nJTOTHOCTI,I irp].HT? H elrg gIiOS06HOCTI{ co'npoT[itsJlffTbcfl

c-[Br{ry.

flp.u err6ope flpoQr.rJrrr rrJr,oTr{Hbr rreo$xofl,HMo }nII{TbItsaTb
He TOJIbKO 0/CTOfiqHrBO.eTb, Ho H CTOH'MOCTb 366rpyr)K9lll4fl 'H

€ro OTAeJrbHbIx gJIeMeIIToB (xOrOpan AonXHa 6utl IIaE-

MeHblueft AJtfl 'Bbl6paH,Hono lBap[IaHTa), a tarx<e 'u 'npolc3-

BOACTBeHHbIe ycJIOBHfi .

I l I u p L I H a  n J I o r H H b I  r I o  r p e 6 H I o  H a s H a r l a e r c f l

B 3aBHcHMOSTH OT ycnoB[{ft npq$Aa B CO6TtseTCTBHH c IdIIac-

coM npoJIolI(eHII6ft no rpe6HIO AqpOrH H ycraHaBJIHBaeTcfl

[ropMaMLI lI TeXHHqeCKHMI,I yCJOBHqMH Anfl npoeKTH'pOBaEl4fl

.U,OpOr rH MOCTOE.

flpn otcyrcrBnlr aBTorylxeBoro ABt4xeHHr luHpI{Hy rpe6-

Hg nJIOTHHbI HaSHaqaIoT, I'ICXOAq I{3 yqIIOBI',I[ nponsnoAcT-

Ba pa6ory ,Ir KocrcrpyKTHBrr-blx ao$pax(eHHfi; ee TMHTIH-

MaJrbHaff tseJnq,HHa 3 nl2).

f I  p  e t s b I  t u e H  I ' I e  r ' p e 6 H  f l  r I J I o r I ' I I I b I  H  a " 4  H o p -

M a JI b H bI M [OpH3CIIITOiVI BOnbI B B'OAOXPaHHJI'HII{e Ha3Ha-

qatoT, ,UCx,otArI .H3 BO3M,o114HOft BbICOTbI BOJIHbI B BOAOXpa-

HHNHUIC V. BbICOTbI BCKATbIBAHI4'I BOJIHbI HA OTII{OC C

geKor'opblM 3arlaiooM 'B '3aBI{CU'MOCTII OT ruIaCrca CO'Opy}I(e-

Hr4fl, (crrr. r.n. L7).

3  a . r r  o lKeH I {e  o rKoco  B  3e r {J l f lHb lx  nJ Io rHH onpeAe-

IqeTcfl pacrleToM.

n t  l'400t qnn 2,0 t0 t0,0

"[,aotemp,utt

2q0
\

@uz. 22-3. Kpuawe ?paty.Eotrempuuec6o?o cocmaaa' HardbtgHwx nnomu{

^l - rnn IV (cpe.nuna vacrt), Bbrcora orcolo 27 .*t; 2 - ,!! I (c.peaurs uacrl), Bblcora oxo,no 33 x: 3 - run III' sdcora oKono

T6 u (3 - Jt - oru6arouue KpuBble oo*o.-ui't*-ni"r*, sn_= i" - oru6arouriie KPTBHe s.upa); 4 - run I, sblcota oxoao 31 'r;

5 -- run IV, sHcota oxotro 24 tt

A.ns
t

Mo,x(Ho

npeAB a pHTeJIbrIofo Ha3H aq'eHMfl 3aJI'O)I(sH,It fl OTKOCOB

norb3oBarbcx ra6JI. 22-l 12i.,

Ta6nuqa 22-I

Orrocu IIJI9TI{H (R.ns [pe4Bapgregbgoro ux Ha3HaqeHIIs)

f l  p n'M e q a u u e. Ta6l. 22-l  cocraBneHa ' l 'nf l  cnyqas npHMeHe-

Hne cyiannHcrbrx rpyHTOB B TeJre [rorHHbl H HanltqHg [JrorHbrx FpyHTOB

B OCHOB ITHH.

. Orrocut (oruourenue Bblcorbl x eaaorxenurc)

l : I , 5 0 - l : 1 , 7 5
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22-4. OHJIbTPAIIHfl B SEMJrflHbtX ,TTJTOTHHAX

Pacqerbr seMJrflHbrx uJrmHH Ha Qunrrpaquro cocroflT ts
onpqAeneHl{H:

l) noroxeHufl Jtottpeccuonnofi rpttoofi B TeJre nJrornnHbr;
2') Qurlrpaqlr,oiiHLrx pacxoAoB B TeJre r,I ocHoBafirl,Iu rrJro-

THHbI;

3) axoannx o<opoorefi (nnu rpa4uenr,on) n Epefrax< rr
Bbrxo,uHblx cxopocreft (na,u npapteurco) no AHy trrltxHero
6re0a;

4) nar,uofi csrrot rBuxeu'Hq $ulrrDaunosroro rroroKa
HJIH orAeJrbHblx @ uacreft, fJra,BHbr'M o6pasou Ha Bbrxoil,-
Hbrx yqacTKax.

Oupeae.nenue noJrolKeHl{ff rrr4nulr Aerrpeccail ts TeJre 3eM-
.nssofi nJrornrrbr seo6xoruno: l) a.ns cyx(reHuq o roM, Ha-
cKoJIbKo reJlo nJIorHHbI r{axo4.HTcg B degona,cHbrx -,vc.ll.o-
BHffx B ryrHoruesuu uyq,enurr or npcMepsaHnq v 2) Arfl
loAcqera roeQQuquenra 3anaca Ha ycrrofiuuaocru HLr3o-
BOr0 oTI(oCa.

O np eae;renne Q r.nrrp a'ql{ou H brx p acx oAoB rrporn sBoAlITc n :
I ) c lleJrbro BbrtcHeHHfl Bo3Mox(Hbrx yreqeK rBoAbra3 tso-

.4oxpaHHJrHrrta a 2) Lrfl pacqera B ryrpeHrr.ux .4peHaxefi.
Cropocr,z (u.ru rpa4ueuru) Qr,urrrp'aquonfitoro firoroKa or-
p€AeJrflrcT o6HrrRo rl'ptl upoeKTHpoBaHH,LI tlnoTI{H I ,r.r II

I(JIaoco,B .I{ ,IIpJr pacqerax ruro(t?al, cf,pofllrlExcq 'B cfio)ItHblx
reororil{qecKl{x ycJroBH.fix.

Paccer Qrlartpaqun rlepe3 TeJIo 'H ts ocHoBaHHIi 3eMJIff-
uofi nnornHbr Be[ercff B ycnoBr,rffx n.nocrofi saLaqfi BAonb
nulr.uir roKoB [8] c pas6nerofi nJIorI{Hbr no ,EnHIIe Ha psA

fracrr(oB (a 3aBucr,rMocrr.r or orlepraHufl coopyxeul,Ifl B

[poAoJrbHoM Ha[paBJreHr.rH rr oT reoJloraqecKl{x yc.nonuit

ocuoaanun) u au6oporrr cpeArrero ceqenr{fl Ans KaxAoro
H3 yqacrr{os. Pacqer Ailfl, nnocxofi 3aAaqt{ BeAercf coulac-

Ho yr(a3aHurrM rJr. 18.

22-5. PACqETbI yCTOI'IqHBOCTH

3EMJIf lHbIX NJIOTHH

PacseTtt ycTofiqll,Borcru sel,urqHofi nJIorI{Hbr cocrogT B
orrpeAqrreHnu BeJrHq4Hbr nostp$llqueura 3anaca aa ycroft-
rrlIB'OCTb cJIeIyFOUI'UX gJIel\{eIIToB :

l) repxoeoro u HHg'oBor€ orKoca (a.trs ilIJIoTHIIbI Ha

MflTKHX rpyHTaX OTKOCOB BMeCTe C OCIIOBaHIeU);
2) ua,pyxHbrx rIpI{3M HaMbItBHbIX ,H rIoJIyHaMhIBrIbIX TIJI,O-

THH;

3) srr<pana ,4Jrff ,trJrorHH ltHua v H salqurHoro crofl Bep-

xoB(}ro otKoca;
4) ourureauufi orKoca npfl BbIxoAe Q,u.uurpauHounoro

rl€rrcKa Ha ero noBepxHorcTb.
Pac.IeTbI yclofiu,unocrrl BbIII'oJLHfiIorcff ts y'cJlo'Br{flx IIno-

crofi 3araqu - rJIfl gJreMeHTa coopy)I(eg'I{s, I{Meloulefo

rlp,oTflrKeHHocrb ,B I noe. *t.

1. Pacqet ycrofirluBocrl{ orK(rcoBl

a) KooSSI{IIHeHT Banaca Ha ycrofiuunocrl orKoooB ug

cbrflyqHx rpyHToB, IIeHarpyx(eIIHbIx BHeIIHLIMH CI{JIaMH,

ttpn orcyrcrBun ts TeJre rrJlornHu Qu;lntpauuoHHoro troloKa
H OAHOpOAH'OCTI,I rpyHTa ts nOII,Bp€UHO'M CetIeHI{'H nJI'OTHHbtr,
6ea yuera TBJI,HflHHff crrenJleHl{ff rpyHTa [61', onpeaeJlflIoT tr'o

Soptrry.ne:

/ ( - (22-r)

r.4e I - yncJr BHyTpeHHeno rpeHHfl rpyHra;
c - yrofl HaKJIoHa orKoca K FoplI3o,HTy AJIfl OTI(O'Ca,

il.tMeloltlero oAHHaKoBbIfi yxn,on tlo Bcefi Bbl'cor€l

npH yKJIOHaX OTKOCa, IrSMeHflnulHxcfl IIo BbI'cOTe,
. A trPI{HI{MAIST AJIS CPC4.NCTI JIHHI{H.

l3.lecr npuBo.lcrcfl JrHIub HeKoropHe Hs uMercIrtnxcr Mero]toB pac-
qera SeMrgHhIx oTKocoB.

t g s

t g o '

KooQQHuH€rIT 3arlaca Ha ycrofiunnocrb orKocorB rH3 cbr-
,nyqux rpyHroB,IIpH ftranHq.Hr.r,BbrxoAa Su.nnrpaqHor{Hor0
florr.oKa Ha orKoc nplrMepno s 2 pasa MeHbrue, qeM BeJIH-
qHHa, qrpe.uerrseMafl Qopuyn,ofi (22-ll :

K x
t g v

(22-2|
2 t g a

,6) Koe0Quqzegr sanaca Ha 1rcr,ofivnnocrb orKocoB xr3
cBff3Hbrx rpyHToB or crloJr3aHufl noA Aeficre.Hervr co6creeH-
Hono 'Beca rlp'H orcyrcrBuu QunlrpaquoHH,oFo lroroKa B
laH[IoM nouepeqnoM ceqeHMH rrJroruHbr olpeAeJrrrror,Sop-

4y.noft:

(22-3',

r,qe X Nu X7^ - noprrl&JrbHbr,o H TanreHrrnaJrbHbre cocraB-
nfiIoulue co6crgeguoro Beca orAeJrbHblx

' ytIacTKoB Cn0Jr3aolqero ofceKa;

? - yrnbr BH]mperrHero TpeHHs rpyHToB, Ha-
xoAsulfixcfl B pacqeTHoM nonepeqHoM
cerIeHHIt B rrpeAenax rpnnoir cnoJraaHufl;

c - cqerrJreHHe 'trp,H q,4Bnre, npuHuMaeMoe
paBHbIM IrOJrOBnrre onbrTHoro ,rlJrfi AaH-
Hbrx Tt{, u @ oT\eilbHbrx rpyHToB;

I - qa.crb &rIHHbI ,4yr,n cnofr3arouleno orceKa,
Ha rrcToporl 4eficruy,et cqe,lrJre:c.pre c.

flpa p'acuere flpeAn'oJraraercfl, qro qacrb orKo,ca Moxer
o6.pyruurrcx ro Heroro,pofi ir(pyrnorlfi.nun.upuuecxofi KpH-
s'afi AC (Qsr. 22-4), npuqeM n nepnrefi qacrr{ cyrnI4HH-
cro,r\) orKo,ca H3-3a HaJftrqtrfl pacrffrrlBaroulux ycnnuit

npeArroJraraercr HHorAa BogMo)r(HocTb rpeqr{Hoo6paeoaa-
Hr4fl., rrro BreqeT za co6ofi I4cKJIFoqeHr{e H3 pacqera ct{Jr
TpeH,Hq .LI cqe,nJleHurr Ha y'qacrKe Ayrr,r CD. AnnHy gToro

yqacrKa'Mo)KH'o npIIH,HMaTb orplleHTHp,oBorlrHo rB,npe,4IIoJIO-
)r(eHHH,r qrolrpeurHHoo'6pasoeaHfie rrp'orcirupaeTcfi Ha rJIy-
6uny, 'paBHyro a-lfsH, r.ae H-,Bbrcora orKoca. Be.nla.{H-
ubr X N n X ?onrperAeJrgroT uro Qopuy;larrr:

) ]  l r :  I  g cos o:  \ ,bI  t t  cos a)

I  r  :  I  e s in a :  11bI tasina),

rAe "J1- o6reusurfi tsec coo{,EercrByroulero rpyuTa;

<Due. 22-4. Cxeua dan pacqema ycmortqusocmu
OmKOCA Se.UrtflHOU &JIOmUHW
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Quz. 22-5. Cxeua dttn pacqema ycmoilaueocmu
omKoca seunnruort nnomutbt s crtJqde pagnuqHbtx
o6rcuuotx Becor zpyHmos B cnotsant4eJn omceve

b - wupnaa BbrAeJreJ{Hbrx ooceKots, Ea rloropbre ,pa3-

. 6rrBaercfl cu,o.[sarcqufi orKoc (o6rruno .4Jrfl
]Ao6crna pacrreTa rrpfir,IrrMRror &-Q,l( npu pa-
Alryce xpunofi cnonsa'Huq R v, pactroJrox(enun
ocu orcera c HoMepom 0 na oArmfi Beprr{KaJrb-

so,ri JTHHT.IH c qeHTpoM rcp,unofi crroJrgaHuff - oM.

Qnr. 22-5);
rr- lroJl Mex(ry HanpaBJIefII{eM coScrtse,Hu,oro Beca

orceKa H fiopMaJrtsofi cll"ltofi u"nu yro.n HaKJr,oHa
K ropr.r3oHTy KacareJrbrrofi, npoBeAenHoft I( xpunoft

cnoJrSaHHff B cepeAr.rEe KaxAoro orceKa;
ft - cpe,4,naa Bblc,ora orAeJIbHbIx orceKoB.

Vqer xapaKTepucruK pasrurrubrx npy,HToB, Haxofiflrrlnxcff
B CnOJrSarOUIeM OTceKe, BblnoJlHgercg IIo oTHoueHHIo K
tg E; c u Jr cJre[yrcqNu o6'paaou:

I ) npu pa3nbrx tg g - Ha orAeJrbrrbrx yqacr,Kax xpnno,fi
cilorr3arrur B Qopuyre (22-3) currbr rpeHr.r.n

2) .npn pSi3HbrX Berfiqnuax gIerIJreHI,rs c Ha orAeJrbubrx
yqacrKax rpunofi cnofiBaHr.rq u $oplryne (22-3) B BuAe

!
z r c L  -  c t L L *  c z L z * . . . ;

3) npu pa3l{brx o6reunux Becax Tr-np'eo6pas'o,nauu-
eM crlorlsaloulero orceKa ABCMK (Qur. 22'5\ B npr{Be-

@uz. 22-6. Cxeua naxotrcderuun

odttacmu pacnortoltcevufr qeHmpo6

nau1olee onacubtx Kpulbtx onort-

BaHufl omvoca (no B. B. @arudeeey)

f-t

A Ntg g : Nt tg cpr * l/z tg gz * ... ;

{Q 3ar. 125

625

AeHuufi upoQn.rrn ABCDEFqK rryreM yMeHbureHnq ura

yBeJHqeHHs BbrcoT orA€Jrbubrx yqacrKoB B 
Trr 

pa3 (na
Trz

$nr. 22-5 nyreu yBeruqeHurr opAr{Hat s 2 pa3a B rpeA-
IIOJIOXeHHH, 9TO J11:21., ).

Hau.venrtuufi xoeQ$uqr.renr 3arraca Ha yclofiuueo,crr
noryqaeTcq Afir uaadanee onacsoft rpnaofi cno.rr3aHus,
Koropafl HaxoAnTcrr nyreM uo.u,6opa. O6;racm pacflonolr(e-
HHq ueHTpon uau6oJree onacnbrx KpHBhrx cfloJrgaHHfr onpe-
Aerqercs pa3nuqHblMu cnoco6auu, B . qacrHocrH, no AaH-
HbrM B. B. (DaH.qeesa, flo cxeMe, npHseAenHoft Ha

Qur. 22-6, r4e AC:CB; paAuycbr t1 u rz, Bbrpa>r(eH-
HbIe B Aorqx H, B 3aBHcHMocr'rH or BelHqHHbr cpeAuero
3anoxeHr.rs orKoca 6epyrcn no ta6a. 22-2 l5].

Ta1auqa 22-2

Pa.quycrr Arfl oqepq[BaHnq o6lacru pacfloJrox(enus
qeHTpoB Hau6o.nee onacHbrx Kpr{Bbrx ctroJr3anrrg

(no B. B. QaHg,eeny)

Koop.u,unarbr qenTpos Hal{6oJree onacnblx r{pHBbIx'ctIoJI-

sa:avfl, (no .uannuu BHHH BoAreo [6]) or Aeficreus cLUI

co6creeHnoro Beca nJIfi orKocoB c o,q,uHaKoBbIM yI{JIo'HoM

rlo BbrcoTe II upH o4Hop,o;A,H,oM rpyIIT€ TeJIa IIJIO/|HHbI H OC-

HoBaiIHfl r.IMercT npu6.nux<eHllble BeJI,IrItrHbI, AaHrHbIe E

ra6n. 22-3 (Qur. 22-7 u Snr. 22-8; o6oaHaqenr4fl Arrn
'ra6n. 22-3 AaHbI na Sur. 22-8, 6\.

n) 3aeucllMocrb Mexny yuloM 'HaKJIoHa ool{oca K ropn-
soHry ao , yrJr'oM Buyrpeu,ileno rpeRna go Fpylira, 'I{3 Ko"
T,OpOfO CJIOXeIIbI ,OTKOC H ero OCHOBaHI'I€, U OTHOCHTeJIb'

uoft BerHrIEHoft cqeuJleul{fl * npI'IBeAeHa IIa Qu'r.
ATt  n

@uz. 22-7. Pacnotto?ffeHue 4eHmpos uau6o-

JLee ona.cHbtx KpuBbLx cnols&Hufl Om-

KOCA nnomuHbt nod dertcmaueu Ha om$oc

cun co1cmneHHo?o seca ?pvHma (no dannotn

BHHPI Bodzeol

Palr.ryc rr
Paauyc r2

V=f"\
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h

H4 r , n
h

H

Ta6nuqa 22-a
KoopAuna'ru rrenTpoB nan6olee onacHbrx nonepxnocrefi cnoJr3anufl

l : l  (a :45o) 1 :3 ,0  (a :18026 ' )

5
l 0
1 5
20

5
1 0
l 5

0
0
0
0

5
l 0

,45
.60',70

, 8 0

0 , 1 5 0
0 ,  1 1 5
0 , 0 8 7
0,059

0 ,  1 2 8
0 , 0 9 9
0.065
0 ' ,042

0 , 1 1 4
0 .072
0',044

0 , 0 1 9

0 ,2 - r
0 i l

0 ,5- l
0 0 0

1 , 3 0
1 , 0 0
0 ,  E 0

I  , 50
r , 2 5

2 , 0 6
r 5 8

0  ,25
1 , E g

1 , 8 4
2 , 2 5
2 , 7 0

2 , 0 2
2 , 6 0

, '^9

4 , 8 4

2 , 6 5
5  , 4 0

0 , 0 9 2
0,046
0 , 0 1 3

0 ,092
0,032

0 . 0 7 2
0',022

0,064
0 , 0 1 2

0 , 0 6 1
0 ,002

0 ,33
0 ,23
0 , 1 5

0 ,06

0 , 3 5
0 , 2 5
a , l 2
0 0 0

1 , 4 0
1 , 4 4
1 , 4 6
1 , 4 8

(a-33o41 ' )

1 , 5 0
1 , 6 6
I  ,82
2 , 0 2

0 , 4 0
0 , 2 0
0 ,05

0 ,45
0 , 2 1

l : 1 , 5

0,60
0 ,40
0 ,24
0 ,09

1 : 3 , 5  ( a : 1 5 0 5 5 ' )

5
1 0
l 5
20

0
0
0
0

l :2,0 (a:26o34') 1 : 4 , 0  ( a : 1 4 c 0 3 ' )

l  . 8 5  |  2 . t 5
I  ; 4 0  |  S , z O

l :4 ,5  (e :12032 ' )

5
l 0
l 5

20

5
1 0
1 5
20

0 ,96
0 ,69
0 ,48

0,34

5
t 0

5
t 0

5
t o

l ;2 ,5  (a :21o45 ' ) ( z : 1 i o  l 9 ' )

1 , 7 0
2 ,00
2 , 3 0
2 , 6 8

0 ,  1 0 4
0,056
0 , 0 2 3
0 , 0 0 2

0 , 6 0
0 0 0

22-8,a. 3:ecs c - cqerrd'reHue rp)/HTa fipr{ c,rBlrre, Tr
o6reuuutt Bec rpyHTa orKoca 14 ocHoBaHHfl fnpn orcyr-
crBIzH BoArr nepeA orKocoM \r : ^tra 

0. - o6reMHrrfi eec

npyHTa c BJlax(Hocrrrc ar); npu HaJrHr{HLr BoArr nepeA or-

orz4

4w
qn

4/e
q0E

UIl

400k

<Duz. 22-8. I'pa@urc Barucu.iltocmu rilewdy -yz-
rto.L[ sartocrceHufl otnKoco., e?o Bbtcomott u xapaK-
mepucmuKa.trtu ?py+me lVztto'v mpeuufl, c4ente-
Hufl , odneunoeo_eeca) dnn pacaema y_cmoti,tuoo-
cmu omKoca nod dertcmyuern cutt cofcmgeHHo?o

seca ?pyHma BHkIkI Bodzeo

KocoM rro ECerl sur'core ff Tr : Te.ee (Tu.ru- o'6teraHufi
Bec rpyHTa Bo B3BeueHHoM cocrorur ' tu)].

c
fpaQux BHI4L4 BoAreo ,,, , ,: f(o, g) nocrpoeu B rrpeAno-

r\Tru
JIox<eHHH, qro Ha orxoc Aeftcreyer Jrr.rrub co6crseuHlrft eec
rpyHTa; cH.IIbr crlenJreHur r.{Meror Mecro rro eceft AJrrrHe
AY|H.

r) IIp" ucrroirb3oB aHHn rpaQr.rxa
AoJIX{eH o,npqAeJflTbcfl r{3 Sopliyau:

.  t 9 ? n p '
I 3  ? :  

- -  
, , -  ,
A

Serr. 22-8,a yron 9

(22-5)

f,[e 9np 
-yFo"{ TpeHHfl, o,npeAe-IleHHtrfi sa npa,6ope;

K - roaQQnqIreHr 3anaca Ha ycrofiunnocrn.

I(oeSQuulreur ycto,fiuuaoc, u rtpoBepfleiTcfi AJrfl pa3JIlIq-

Hbrx Bo3MoxHbrx nonoxenufi ypoBHff BoAbr BepxHero
6neQa.

r) KoeQSuqlteur yctotluunocru orKoca, B KoropoM
Hvl,e'ercfl $r,urlrpaqI4o,HHbrfi rl,oroK, MolKeT,6url npu6ttu-
)K'eH,H'o orpeAe,reH no Sopuy.ne BHVII4 Bo4reo:

P 2 -  6 )

r,u,e N B - BeJIHqliHa SuarrpaqrloHHoro AarB[,eHuq noToKa.
Oira npr.r6Jru>rieHH,o 'l,to>xer 6snr onpeAeJreHa rIIo Qop-

MVJIE:

N u :  Q 1 , Q2-7)
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Quz. 22-9. Cxeua dttn yaema fiutnmpautuoHuo?o
daa-aenun ?pyHmosozo nomooa npu pacteme !cmou-
ltu60cmu omgoca seunnnort n/LomuHbt (no daunuu

BHHH Bodzeo)

rre 9- n"rouraAt, 3aHHTaq QualrpaquouHblM noroKoM

B ,C:rr,oJr3?IoueM o/rceKe (srar. 22-9);

1- o6teuuuft Bec B'oAbI, ,npnu'uvraeuufi paiBHr'IrM

I r/n|.

Be.nu,IHItH N 'n T

to'tu o6oeMH'oro rB,ec?

Tr: Te{ -2 r l tws).

otnpeAeJlfloTcfi ts 3TOM C.[yqae C yrre-

rpy.Hra (n.narwuorrc) e u'os,luyxe (r- e.

o,Tl(oca ,Moll(er 6bITl, no

onpeAerreu no Qopuy"ne:
I(oeQQuq,HeHr yctofi ul'In'oc, u

npe,4Jrox(egl,Ito I4. 44. I(apuona,

(22-8)

r.u,e R - paAuyc xpranofi crotn3aHrrfi (Qur. 22-t0);

h i - snrco.fa qacrn orcel(o'n, 3aHfrblx $tE'nlrpaqu'onr-
HbIM IIOTOKOM, BbIUIe ypoBHfl BoAbI B HH>KHeM

,6ue$e;

i - ruorraep orceKa;

R p , .  R
-  /  , r t i i : -  [ h r - 7 * h s ' 6  + .  - - *  h ' l ] ;

m -  t l l

(b - urupzua orcexa) o'6ltqu'o 6epyr m:10'R
* :  

b

Quz. 22-10. Cxenta dnn Yuema
teHufl ?pyHmoso?o notnoKa npu

omKoca se.iltrtflHofr nttomuntt (no

40r

Quntmpau,uouuczo dae-

DACqeme ycmouquqocmu' 
daruuouu 14.M. RaPnoaa)

2. Pacqer ycrofiqnBocru Hapy)KHbrx npH3M
HaMbrBHbrx H noJryHaMbrBHbrx nJroTr{H

KooQQ'HqueHr
npHsM Hal{sreHO'fi

3atra,ca Ha yclofiun,e,ocru Hapy)KHbIx
lInoT,l.I,HbI ompe,AeJqeTcfi. vt3 SorpMyIbI:

(22-t0)

K : !g_1. .
t g t

r,ll'e ? 
- yFon B'HyTpeHHeno lp,g1114q rpyHTa IIIp'I'I3MbIi

+ 
- yrorll ,Me')I(Ay peaiKu,Hefi R (Srar. 22-ll) H Hop-

MaJIbIo K nJIocKocrLI cKoflbx(eHHq DE.

B n,purnotliMoM pacqere (M. M. fpuruuua .ra E. H. Oe-

AopoBa I3i) np'qAnoJlafa,ercs, tITc B FpyHTe Hapy)KH'bIx

[Ip'H3M Orr,CyTCnByeT cqeflJleHLI'e {l.I rnoBepxHocTb CKOJIbX(e-

HLtfr, flBJlf,ercfl firocKo'crtIo. Kpoirae Toto,, :rIpeAIIoJrara,ercfl,
qro reiicreue t[x"uunpyrcqefi'cn B,oAbI ts HapyxHblx trp'l'I3-

Max Ha ycrofiuu,nocTb He BJI;HfleT lI fp,yIIT OCHoBaHHfl He

Mox(er ae$oputlp,oBarbcfi .

Bec nptlsltu o,6'pyureuun,on'peAeJlseTcq J43'$Optrlynlt:

[ctg (a-P)*ctg E] s in2 a

.[,aa;reHne sApa oflpe[,eJlrercx. I43 $o'plryalt:
'[t 2'

V : :-:-.
z s r n d

3lecn Tr 
- o6lelvlrsltfi Bec sAPa;

{z -o6leuultfi Bec Hapy}KHbIX npH3M'. firpo'qne

I o,6oEuaqeul{f f  tsIzrHbI ua Sur'  22-l l '

PasuoAeficrBylouyrc R srlix AByx cl'lrl (G Lr A) Haxo-

AfT H3 MHOfOyfoJIbHHKa CI4JI.-' 
Aannufi paluer ycrofiuunOcru M,oxeT '6ut* BbI'O'JIHeH

nDLI roMoulu .pi6it*o". 3uas yrJIbI d 14 I - Hax'no'sa

ni"r*--iq".. zi_it), a raKxe coofir'orueuu'e o6levsux

"[z z

BecoB rpH3MbI 14 aApa 
; 

t orH'orIeHI'Ie 
T 

Bblcorbl

IIJIoTI{HrI ot r,pe'6ua Ao paccMarpnBaeMorc ceqeHus' DC t<

@uz. 22-11. CxeNa dttn pacttem{L ycmoilauEocntu Ha-

pyJtcublx npuTJl| HA-lWbtBHbtx u nonyHaitbLBHbIX nnomuH

""-"'"""-(;5 M. Ivt. iputuuH! u E' ft' cDedopoas')

h2o :  I r , {
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E'
/30

t20

il0

tg0

t2,

t40

/20

/t0

nqd-0,5.v

E' " ?-tzs e"
fr?ao^^T!\' tt/01a

y2

1i
'lr4o

t00

//0

f30

tz0

//0

E"1-ry,
t00

t40

tg0

t20

fi0

<Duz. 22-12. Bcnouo?amerbHue zpafiurcu npu pactte-
me ycmortuulocmu npwJl[ (no M. M. I-puwuny u
E. H. @edopoay) d.on onpedetteuun y?JLa HaKnoHa

nnocKocmu cKonbilceHufl

BbIco,Te rpeynoJlbHlrKa ODC, MoxH,o onpeAeJIHTb no npa-

6n,ry (Qur. 22-12) lroJl 'HdIUIroHz IIJI'o,oKocrH cKoJlbx(e-

H'Hfi, T. C. IIAftTN NOJIO,XSHUB IIJIOCKO'CT.I4 CKOJIbXEHAfr', 3A-

"(z
TeM ,H3 rpaS,nr,oe (Qrr. 22-13\, sua-a Te N{e rBe,'I['IuHbI -,

I 1
z

a, F u , e MoxHo uaftru yroJr MexAy peaxquefi R u
n

HopMaJrbro K nJrocKocrtl cKorbxeHlll q unpoBepuTb
xosQQiluleHT saxraca Ha yclofiuneo'cts:

t g P
A _

t s V

Pacser ycrofiuuoocrn 6oxosnx [pI{3M
I noe. ,t .uJItIHbI rIJIorrrIHbI.

(22-rr'.,

,BqAeTCfl Ha

€"
40ri:t'//0

yz

/,?"

al

a5

g "

60

Q2-12' l

cToipoHbl sKpa'Ha (HnI{

30

25

Y : ! z  -' E a

3aecr Ea- aKTHBHOe AaBJIeH'IIe CO

) 7

vN B 8 q \
qf s'

R E  €
rS\F \. Sfqs-'s.

@uz. 22-13. BcnouozameJlbHwe zpa$urcu npu pac-
qeme ycmod'tuaocmu npusJtr (no M. M. I puwuryl

u 8."H. @edopoey) dnit onpedetteHur yzrla .uemdy
pearctqued u HopJwa'rlbto K nrtocKocmu cKortbJtcetufl'

3. Pacqer ycrofiquBocrn eKPaHa
I{ 3aIqHTHOFO CJIOfl

KogQQHqHeHT 3anaca Ha yclofiv'neocrb rotllKoro 9I{paHa
geM.fiqHofi H cMelllaHirofi n.norHH I'I 3auluTHo'ro cllofl orlpe-

AeJrfi ercfl @op trly.nofi :

\ \ s
\ ' \*ql
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Quz. 22-14. Cxeaa dnn pacaema ycmortquaocmu acpaHa
u sautumHo?o ctton (no K. n. Toycmoweto)

3au&rrHoro c.non) cn'paBa olr BepTHKaJII{ AB

($nr. 22-14), onpe.a,€JlfleMoe,BbIpa)IneH:IeM:

E a :  G,  cos  0 ,  s in  01 , (22-13)

rAe Ct: F T. : IIJI. ABDE '[r -Bec eKp'a[ta (utn

3aIrIHrIIOrO C.n,On);
'[r - o6teusufi Bec BJIaxHoro rpyura (n rosnyxe);
0, - yro.rr HaKJIoHa 3l(paHa (n"rrr.r saul{THoro c.non) K

ropHsoHTy.

3gaqeg,ue nacc'H'BH,orro AaBreHHq En, aeircTnyroqeDo Ha

ceqeg'I{e A^B cJ'esa, no ,u,aHHbIM K. lI. T'oyclo'ues, Bblpa-

x<aercfl Qopnay.nofi:

En : G, cosz 0r tg g 1- Gztg (V * 0t) +

I c (Ltcos 0, * Lzcos 0r), (22-14)

rAe Gz - Bec qacru eKpaHa (r'uru aarUHrlloro cnor) ABC,

.uarcqufi MHTHEMaJIbHoe 3HarI€HHe rilIeHa

Gztg(g*02)  e  $opuy. r re  (22-14 . ) ;
02- yror HaKJIoHa gtofi 'Iactl{ 3l{paHa K rOpH3O'tIITy;

g - yr,oJl BHyrpeHrlero rP'eHIls (nauureun'runfi AJtfl

AByX OMeiKHbIX rpryHToB' 'flfl[t:pH'M€p, ilp'fi paC-

IICTE 3KPAHA NPHHHMAETCq YTOJI EIIYTPE'HHETO

TpeH,I{ff npyHTa sKpaHa, TaK 'KaK oH ,[I'MOeT

MeHbIUee 3HaqeH'H'e, np'I,I pacqeTe )I{'e SaIqHTIIOTO

cJIOs - COOTBeTCTBeHHO yron BIIyTpeHHero rpeHHfl

'fpyHTa TeJIa nJIO/r'UHbI I{JIII- -SKpaHa' €CJII{ Be'lLeT-

cr pacqeT [JIorI'IHbI tuna V, TaK KaK yroJl Tpe-

HI,Ifl rp$ITa IInorHHbI .HJIH gIQaHa HMeeT MeIIb-

'IIIee 3Haq'gHile, qeM yFoJI Tpe'HIts npyHTa 3a-

IrruTnorro c.non).

flp,u pacueTe sKpaHa cuelJreurie rpyHTa sKpaHa IIpfilI'H-

Maercfi TaKHM X€, KaK npH pacqere orKoooB, T' e' paB-

HbIM II,OJIOB.UHe 3HarIe.HLIg, oflp'eLeJIeHHOfO OIIbITHbIM'rlyTeM;

n'pH 'pacqeTe 3au{I,ITTIIOFO CJIOfi -'cue[JIeHH€ C:0'

[iula Lr paBHa AJIHHe eKp-aHa: -L::-BD; . t'tmua L2

paBHa cr,opo,He rpeyroJlbHnxa ABC=Lr:QC. (iupn unuu-

MaJrbrroM gHuqerir.ru tIJIeHa Gztg( v * 0z ) 'paeeucloa

Ec.nrn oKaxercf l ,  EITo Cz tg(v* 0'  ' r) :  ABCrTT je(v*l0o)

f lMCET MHHI{MAJIbHOC I,3 TIOACIIHTAHHbIX 3HAqCHHII, 1'O 3TO

3uaqeHue C.ztg( I * 0z ) 
'u EcraBJIflIor B Qopmy'tly

(22-14). A.nn yqera cr{enJreHr{r coonBeflcrBeHHo rlp,HHH-
Maercn Lz:BCz.

Pacqer yclofiuueocru gKpaHa *t 3auluTHorc cJrofl Be-
Aercfl Ha I noe. Jrr n^Jrunbr IIJI,orHHbI.

Pacqer yclofiuuno,cru aKpaHa 6olturofi Morr{ruro€Tn (ao-
craroquofi ,u,Jrff Tofo, qro6tt B l{ero Mo)I(Ho 6u.no Bnncarb
npelnonaraeMble Kp{HBbIe cnor3aHfi.rq) nslnonuqror raK >Ke,
KaK It '[p.]I parceeTe oTI{ocoB (u. l).

4. KoeQQuIIHeHrbr Banaca npn pacqerax
ycTofiqHBocTH 3eMJrsHbrX nJrorHH

Koa$Qr,ueIITbI 3&rrdcd npfi 'pacqerax Ha ycrrofiunaocrn
ttpuHuMaroTcs B 3aBuol{Mocrr{ or ,K"TIacca ooopyxeul{fi:

.4nq [noTHH I KJracca

n l

n t

K : | , 3 0 - 1 , 4 0
(_ -  1 ,25-1 ,30
K-l,20

I
I I

5. Pacqer ycrofiquBocrn Hr{soBoro orKoca
Ha orrJrbrBaHHe B MecTe BbrxoAa sunrrpaqHoHHoro

noToKa Ha [oBepxHocrb
(Qur. 22-15)

Sror pacqer Bblno.flHfiercfl rro. Qo,puyne:

T/ + 1, sin 0 .-( Tr cos 0 tg g, (22-rs)

r,u,e 1- o6reuHttfi Bec BqAbI, s1'puHuMa,eubrfi paBHbIM
L efcus unu rlns;

"[r-o6reuruufi Bec tsJlaxHoro rp,yura (e eoslyxe),

^ upu6.ru{}KeHno rrpl4HuMaeMufi '[r x2 rlns;
u - yroJl IIaKr'I'oHa orrlKoca K fopu3oHTy;

? - yron BHyTpeHHe'Fo TpeHHfl rpfyHTa, v3 KoTopofo

tsbMOJIHEH OTKOC;

"I 
- rpa.a,uerut Qu.rrrrpautlon,Holo IIoroKa 'Ha EbIxqAe,

r IIp,HHUUaeUntfi Jrrp"l :Sin 0.

flpn perueHr.In paBeHCrtsd (22-15) noryqaeTcn npw6nu-

XEHHO A,'Iq OTCYTCTBHfl OIIJIbIBAHHfl:

I
t g O  = T t g v .

3 -{,

@uz. 22-15. Cxeua dttn Pac-
4ema v cmortquaocmu omKoca' 

,o onrotBalue

22_6. KOHCTPYI, IPOBAHIIE H HA3HATIEHHE

PA3MEPOB OTAEJIbHbIX SJIEMEHTOB

3EMJIqHOH TIJTOTHHbI

1. Kpen.neuue rpe6Hq

Kpen;renr.le rpe'6ua seluns,Hofi nJIorHHbI'oEex<.u,ofi BbI[oJI-

HflIOT B COOTBeTCTBHH C KJIaCCOM AOp'OrH, ycTpauBa'euoft

tto rpe6urc.

(22-16)
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2. Kpennenne orKocoB

Kpen.neuue orKocoB ser\aflqHofi nJrornHbr nu6uparcp B Ba-
BHCHMOCTLI O'T KJIa,CCa COOpyX(eHLIq, tsbtC,OTbl BOJI,IIbI 'B EO-

.u,oxpaHl,rJr,Hrrle, f,py,HTa, H3 ;KoTop'ofo EbInoJIHeH OTI{toC IIJro-

THHbI, 3OHbI tpaCnOJI,OrlI{eH.l.{q'UOKp'bITI,I f i , 'Hafi 'HrlHff MaTep[a-

JTOB'I,I .KJTH'MATHqCCKI'X VCJT'OSUfi.

a) Ilorcpotrue Bepxoloeo (uanopuo,-o) orKoca Br,rItGn-
H'I}OT B BHAC:

@uz. 22-16. ,Iportnoe .Ltou+eHue omKoca

s\
s'

R
s-

Cnui na*nn 0.J0 - 0, 50-+t
uecqoHo - epaaqdqaui

<Duz. 22-17. IlorcPuLmue omKoce
K&rlHe.M I KnemKuc u3

croer, 0,l0,ll

Konbn d= 6-g cil' gtuaa l,5n

a eude na6pocrcu
xSop)cma

\

m

(/-\

l.r$t"q
r.,;$

<Duz. 22-18. ITorcpumue omKoca e eude Ha-

fpocrcu KatwHeltr a fiemoHttbtx KllemKax

@uz. 22-19. )Kettesodemounan nrtuma
dttn nOxPb\mufl OmKOca

& -  tnar;6 -  PasPes no 1- l

1) oluu.oq'troro MoIqerIHfl Ha c,roe 'noAForoBIGI rI{3

rpaBufl nnu ule6ns;

2) 4n,ofiuo,ro MoIqeH.Hfi Ha cJlio'e ttqAnororBKl4

necKa"

(Qsr-

22-16l;
3) na6p,orcxll KaMHs Ha 'qnoE rIo.4r,oroBKII;

4) na6pocKu I KrlerKax I'I3 xBopocra (Qur. -??-I7) . anw

B KJrerKqx ,I{3 '6etossltx tIoJIo'c to'nultlttoft 0,2 td (SUr-

22-r8l:'
5) 6erounrtx u >KeJ'e3o'6eroHHblx nJI'HT pa3MepaM'H no-

ipfl,nKa 1,5X2,5; 2X2 rt, T'ourtrrtaH'otl or 0,15 Ao 0,60 lYt,

(Srr. 22-l9l Ha crloe noAroroBKu, a raKxe xeneso6e-

r'ouHrtx IJIET pa3MepaMI'I no 20X20 *t, 6elonupye'ublx Ha

Mecre (Qnr. 22-20,a, 6, e) ;H II'pI{,MoHfieMbIX ts rIJIo'TI{Hox

KpynHbrx B0[,oxp aHI4JII{lq.-flp" 
ycrpoftcrne ,flol(pblrr4fr tt3 nJI,Hir 6oauuux pdeuepon

no ,HX [ep,I{Merpy o6ltvuo AeJIaIor o'6rpatHlte Sumrp'u run

flperonBpaIrIeHI{s BbI,MbIBa np}i HTa B IIIBax (Qur' 22-

20,6, a).
flp,u ycrpofi,crBe llo,r{tpbrTgfl 6TKO,COTB 11J1OTHH H,3 CBflr3HbIX

rpy'nrcn HepeAKo noAnoToBKy .4eJlaloff H'e TodIbKO u3 recKa

Lr ule6nq, Ho raK)I(e r43 Mxa.

florpurue BepXoBO,no oTl@ca lIHOrrAa BbInoJI'IIflIOT He 'Ha

BCIO BbrCOTy, a JIHIIb B np,eAeJIaX ,BO3MO)KHbIX xo.n'e6aHUfi

NOPH3OHTA B'OAbI B BCPXHEM 6IE$C C 3aTIaICOM S 'TY LI

Ipyryrc .crorp'oHy B 3aBHCI4MOCTI'I OT Bbloo|rbl 'BOJIHbI, HO

He ttewee 2 n.

6) llorcpatrue HtBoEoeo oTKoca fIJr,oT[rH ,r{3 ,rI,OCezHbIX rI

1JIr{HHCT6IX rpy,HToB BbIIIIe rgpa3oHTa BoAbI ,Hl1x(Her6 '6be-

Qa BbrtroJrHfiror o6uqHo B tsHAe p,aCTLITeJIbHOITO CI'Oq TOJI-

ir""* o, 0,1 -{o 0,3 .tt c noceBoM TpaB LrJrtur yr.iraaxofi

Aep,Ha.
Ha Hnsonblx 'ortiocax nJIo'THH, BblnoJIHeHHbIX I43 l{pyflHo-

3ep,Hucrblx rpyrlToB (rpaear, u1e6uR, ra.nlru) u iKaM'eHrHolr

ua6pocxl l , ' I IoKpbITHr o6lt ' {uo He ycrtpa}IBalor '

no*pot""a tlnsoeoro orKoca s 'npeAerax rone6a'sufi ro-

TPII3OHTS BOAIT B HHX{H'CM '6UCSC BbINOfIHflIOT TAK )K'E' KAK

n noKpblTlae Bepxo'Bofo orKoica' rHo c coo'nBercrnylorl[HM

vr{eroM eosMox(Hofi Eblcorbl BoJIHbI' ee BcKarbIBaHfilfi w

irpoutlx ycltoBnfi 3l{cllnyaraulln.
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Puc. 22-20. noKpumue onKoca JteJ,esodenloHt wttu nJtutnaru pas epa.t4a 20X20 ta

9- Our6rpH: 3 - rpesax$r€ orBepcrns; 4-Oir6rp:5- npo.eorhHuft
aspes xpeoneHr,ri HanopEoro orxoca: , - xeneso6elonaas nrr4ra ronr[r,r-
uMbrBEofi rpyHT; 4- Ounhrp; 5- xpyflHosepElcrHl-necox; a - trera.rrb
ruft croev 0,15 .|li J - NenKrfr rpaBxft croeM 0,15 tr; 4 Kpynno3epn{-
nrrbre nJrnrhr ronuuaol 0,4 tti 2 - apvatypa d-32 .v i 3 - tpellay{'ioe
nrqnHoft 0,36.rr; 6- 6pycbq; 7-rpaBlrq cnoeM 0,2 '; 8 - I{pyflnosepHK-
roev 0,1 ;;' ,l, - KpliHblfi .pasrfi c,roeM 0,15 ,.

Bpesry sApa B MaJroBoAonpour,rqaeMoe ocHoBaHHe rrpons-
BoAfiT Ha r.iry,6uriy u,e M,eII'ee 0,5 tt, rrpn gToM ToJI{IrHHa
flApa IrpH Bpe3re 6epercfl He ueu'ee .l frr.

Conprxeu'ue g.{pa co cKaJrbHbrM ocHrcBaHHeM BbrnoJlHfl-

rur o6uquo B B[{'re rJri.IHflHbrx LrJrrr,r 6eroHuux BaMKoB HJrvr
6erousnx fl,olyrueK ($ur. 22-22).

6) flua$pazJtrbl B geMJrrHbrx rrJrrorrzusX BbrtrorHqloT H3
6er'o,Ha, xeaesoderoHa ($ur. 22-23), ,M,eraJIJII4 qecKo'ro

[InyHTa, xou6uuupoBaHrHble H3 IrIrryHTa H ]Ke[eso6eroHuHx
rrrrur (Qur. 22-%\.

d)

l l
t l

)m UHU c S0l4umHblttt CJLOe.ilt

)ce no KaJrr+to ruafpocrcu

;  3-  KaMeHHas na6Pocxa; 4-$umrP;
nr.rHa; 6- noPoau saBaJIa

Ha,6p,ocKLI KaMHfl I{3 HeIIPoqHoro

rocfl nol arMo'cQePultu Bo'3AeH-

3aLqiITHbtM cJIoeM npyHra (Q'tlr '

H AHaQparMbI

cyr.nI'IHKa B 3eMJIttHbIX I',I

AeJIalor pas.nuuuoft ToJIulI{HbI'

TOnuHHy f lApa BBepxy Ha3Ha-

a BHH3y - He MeHee r/ro HBnoPa'

108,6 -
I

@uz. 22-21. ITPu'ueP nJxom uH
H& HUS)BOfu{ OmKOCe no

/ - expau; 2 -saunrnuft c.noft; 3 - t
5 - JIeHro'{Har rnI'IHa; {

flpu 'npuvreHeHI'IH 4.nn ua'6P'or

MarepI,IaJIa, tpa3pylllarculerocfl r

CTB'I,IeM, efo IIpI'IKpbIBaIOT 3alIllr

22-2r ) .

3. fAPa H AH

a) fldpa I'I3 rJIflHbI' cyr'n

CMCUAHHbIX NJIOTI' IHAX ACJIAK

o6nquo peKoMeHAyercfl ToJIull
qarb He MeHee 0,8 iu, a BHH

{ l l
\un"r*uoo))u/o,

@uz. 22-22. ConpnJtceuue ndpa nrtomuHblco c$aJtbHbttw ggrrilaHue.rt
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Toaulusa {Ha{irparM Hg 6erosa 'u xeneso6eroH'a flo,Bepxy
He MeHee 0,3 n Anfl x(eJrego6etosa H He MeHee 0,5 it EJrs.
6erona.

Totrul1r1_a 4ua$panu BHHsy onpeAeJrrercfl o6trquo pac-
qsroM :101.

Bepxoayro cropouy 6elounux H x<,eue3o6ero,H,Hbrx Ar4a-
$paru uoKpbr,Baror ngotsuuefi ng 6'nryrrla r4ntrr ropKpeTa,
nIBbI B HHx ycrpauBarcT ,no[o6no rrrBZ,M B 6eroHuux H
iKeJre3o6erou,Hbrx rrJrorHHax. Hepelxo c BepxoBort croponu
6erotntux H )Kefle3o6erossux nuaSparrur y,KJranbrBaroT
f,-I l.trlly.@uz. 22-23. rlpuuep 

:/::;t:r:;rc 
duaSpazuoil us uce-

Quz. 22-24.
/- arrrcsna;rruufr cnoft;
lra cJroe rpaBr.rrr 0,15 n;

;"sF*

ITpuaep nrtomuHbl c tdortduHuposaHHort dua$pazuod uB wnyvma u ucertesodemonHux nrum

? - p r a o n o f t r p a n u f t S - 2 0 ' + t . v ;  J - 6 a n r e r ; 4 - m n y n r ;  5 - x e n e s o 6 e r o n n u e n n u r b r ;  6 - x p e n l e n u e K a M H e M  0 , 3 5 x
7 - xpen.rteHue KaMHeM 0,45 n Ha cJroe rpaBuq 0,3 -tt; _8 

- rpen.neHue KavHeM O,35 ,+t Ha cnoe rpaer.ra O,ZSiu; 9 - oaep-
HoBKa B KnerKy c noceBoM 'rpan; 10 - HacJroHHbrft $r.rnlrp

T a  6rLu I la  22-4

I lpenurueHue nporHBoQHrbrpaqHoHHbrx KoHcrpyKqHft  HaI,  craruqecKHM
ypoBHeM BoAbr B HopMaJrbHbrx ycnoBHsx gKcnJryaTaqHH

f l  p enHueHne nporun o$HrbrparIHoHHbrx
noucrpyr(r lnir s n

HanMenosaErre [porHBoQnanrp aquonnbrx
roncrpyrqnfi Kaacc co opyxeHnrr

3xpaH
fapo u ruaQparMa

ConpxxeH,H€ c,o cKaJIbHbIM ocHoBaHHer\t o6ltquo Bblno,'t-

HflIor B BHAe rrrapHupa Hil 'r l cKoJrb3sureFo ruBa (Stlr.

22-25).

4. SrpaHnr H rroHypbr

a) ?rcpan B HetcblnHbu seJr4JtfrHux nJroruHuc ,reraror H3

0 , 9
0 , 6

0 , 7
0 , 5

0 , 6
0 . 4

0 , 5
0 , 3

f l p u u e q a H r . r e .  f l p e a u u r e n u e r r ; r e p , . u . u a $ p a r r , , r  H  g K p a H o B n . , ; I o r H H R a . i l c r a r u q e c x n M y p o B H e M B o . [ , b I

B HOpManbHbIX yCJtOBltgX gr(C[nyaTaIII4LI COOpyXeHHg CneIyqT Ha3HaqaTb He ueHee Be-[HqHH' npHBe.U.eHHL{x B

136d. 22-4, c reM qro6u Bepx grHX r(oucrpyKquft 6ua He Hu)Ke crarl{qecxofo ypoBnfi BoJtbI B vpesnuvafi-

HbIX ycJroBr4Sx sKcnnyaTauuH.

cBflsHbrx rpyHToB I4aH HHorAa ropSa (paa.noxnBlxerocq Ha

500/0, Sur.22-26, 22-27 u 22 28), s HaMbIBIIIbrx il.rorl{-

Eax - HHorAa H3 MeJIKo3epHHcrbIx necKoB. Xecrxue sKpa-

Hhr H3 Xereso6eroHa H MeraJIJIa npHMeHqIoT pe.(Ko.

Srpanu,o6nt,IHo Bbr,ttoJfi{firor yroJIIIIarcrlI{rM,HCfl cBepxy

BHH3.
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Quz. 22- 25. ConpnuceHue ucerteso6emouuoil duaf-

pazttw se-wttw+oti nJlomuHbl co cKaLbHbuut ocHoga'-
HUCJ'T

a. - cxeMa conpsxeHuff; 6 -.[eranb ropl{3oHJanblllo, -::;

i - iy'n""ox; i -.cyxas, Knarrai 3 * l9P^lltPr :qyi::4 
- ro-

!ueonra.nruurir ruon; 5- ue.ultstft nficr; o-ol' lryM

Tonutusa elcpana n3 cBff3ublx rpyHToB P'BSpxy 
B 3eMrff-

HbrX I4 CMeTIIaHHbIX nJIOTtIHrax- He MeHee 0;8 tt, a rBHH3y-

He MeHee l/1s HanoPa. 
i 6o.neeSrpanrr I.r3 Top$a [enalor AJIfl rInolHII Bbl'oorol

l0 ; -BBepxy tre' ,r,nenee 0,5 n, BHI'I3y rle 'M'eHee 1,5 n',

\Jtfl, n.rrorl{H BbIaOTOfi MeHee l0 n - TofIIqHHOfi n'e MeHee

0,5 n no ecefi Bblrcore nJIorlIHbI.

llpn orcyrcrBlrn rloHypa nepe-u, rIJIorH'Hofi 'BpesKy slrpa-

HA B MflfKHE BOAOHENPOHI4IACMbI.C |PYHTbI YCTPAI,IBAIOT B

'BI,I[e ay6a, a B cKaJrbHoe ocH,oBaHr{,e oSHnrHo s eNae 6e-

Torrubrx 3a,nKoB. Paauepu sy6a npu BpmKe aKpaHa reJra-
roT TaKlre )Ke, KaK H Irpn EpeSKe slpa B ocHoBaHlre.

Co cropoHbr BepxoBoro orKoca gKpaH ug cBqeHoro rpyH-
Ta v rcp$a noKpbrBaror 3arrlr{THbrM cJroeM Ha HecBq3Hbrx
rpyHToB, ronunuofi H,e MeHee 1,5 tt, a Burue FopH3o,HTa
BoAbil ro.nutnHori He Me,Hee My6ughr npoMepsau,Hs.

6) Ilongpbl tE ctnsflblx epgflros .u,eJlaror ro.nunuofi ue

M,0H,0e 0,5 .n. O6rrqn'o ,(Jrf nJrmr.r'H ,Bbr,oorofi e nperafiax
10-25 il-ile M,eHee 0,75 u,.rtJrr nJrorHH tsbrc,orofi 6ole,e
25  n -He ,MeH,ee  I  n .

Ha yqacrKax, fAe Bo,3M'oxHbr rlpo,Mep3aHue IIoHypa li
pa3MbrB BcJre.r,crBHe 3HaqHTeJrbHblx cKop,9g1sl,BoAbI fi'p,H

noAxoAe K ,4oIlH,oMy ,cily,cKy, n,oHyp n,oKp'61s2loT 3aIIII4THbIM
CJI'OCM: B II€pBOM CIyrIa'e TaK X(e, KaK .I+IIfl 3Kp3,H2, a B'O

BTopoM - r{lpenJreHueM B 3aBLIcLIMocrtl or cropocteft Terl,e-

HLIfi (onl. r.n. 7).

B M,ecre conpsx{eHl,Ir gKpaHa c flouypoM noc.n'eAsufr

yrofirqaercq nporHB yKa3aH,Hblx BbIIIIe pa3MepOB 143-34

tsO3MOX(HOCTJ,I HEOAHHAK'OBbIX OCAIOK TEJIA IIJIOTH;HbI H ,TIO.

Hypa.

5. LpeHa)KHbIe ycrpoficrBa

Tunn rpel{a)KHblx y,crpoficrB B 3eMJIlHbIx [JIor,I'I,nax [8i:
I - napyxllue ApeHaxI{ (Qur. 22-29, run I);

II - euyrp,euHu,e ArpeHalI(H (r.nauuefiurn,e ?I3 'HHx TIoKa-

saubr ua Qr.rr. 22-29, tun II, a, 6, e);

I I I  -  xona6uuup,oBsHHbl€ ApeHalKH -rrs runoB I u I I

I
I
Ir
r
I
{

(Qgr. 22-29, rlrn III).

llpn Ko,Hcrpy,HpoBaHHH ApeHax{Hblx ycJpoucrB

yqnrbrBarb crleAylouee. THr ll,a (Qur. 22-29)

uofi npusnaofi qsrqercfl paIIfioHa.IIuHbIM, TaK KaK

er p,cnb ApeHax{a H ynopa [JIfl '|Hl{3oeofi qactn

.cJrqAy,er

C KAMEH-

BbIn'cflHq-

.NJIOTI,IIIbI,

t
I

t
1

I
t
I
t .

I
I
I

t

@u?. 22-26. [Ipuuep nrlomuHw c moHttu.ilt c/toucmwil acpaHo.ilt' us mopfia

,l-cyraunucruft noHyp; 2 -cpeaueaepuucruft necoK; J -- cloncrurl rop$nnofi arpan; 4 - necqaHurfi rpynt; 5 - o.u'nnoqnoe

rourbiile ra1inev O,i u ua cnoe rpaBl,rs 0,15 n; 6 -o.u.epuonKa B KnerKy c noceBoM TpaB

r. h|.0.

H.n.I

0

19A,50

15,50-|---735,50

@uz. 22-27' npuxep nJlomuflbl c Svpaflott u3 cyz'lu Ka 6o'ttwot' *ot4ttocmu

, - rpeur'Hosarue anb6'roonpH; '- **"lJlTg-"gir,#;i,-, T1{r_!i;"xTHoKl,; ,u_-3i:i*ll 
r,roclosac; 6 - rBor'as uocmBa'; 7- vxa-



PA3,\EJI T?ETHH. TH,A,qOTEXHHttECKHE COO?y)KEHHfl

,.. 'o'" -J,o

Li;E
ryfr'f7777#7/:L

l,r/,'/h,/'i,W;,i,i
,T;r-r;-t

t//f,s
r-i

,+t7

g

a.

7
7-ro-

T?7

<Duz. 22- . n purrep naomuraw c mo+rcu ?tuuucmutr aKpaqoJtt
a- cxeMa nr-orI'IIIH:, - cyrntHok;2- uflyHToBoe orpe:t(resue npa vcrpoftcrse 3y6a; .t- necok; 4-rnrHlcrtre necKn; 5 - cyrntHrcrbre rpynrbl;
o-rrtt{ncrhrt gxpaH; 7 -nec,{aHo-rptBe,rxcrbrfi lpyHri g_ 6eroniue-xaerxu r: nb,:oi rolurusoii 0.2 ,|;9_orepBosxa 0,1S, no pacrtrerb8o$y

rpyHry cnoeM 0,25 r,; 1r- roHqrpBHe rpy6u xon,reKropa d=o.2 tti 6 _ pa3pe3H rpeDarca nJrornHhr

Tun.[ funna)

6)

0dpanaaru Wunong!

Tun lIJ

pa/lbmp]l

Tunu dpeuacrcublx lcmpoilcma I ae,4trlfl.txbuc nnomuHa-xQuz. 22-29.
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tnou odpamnrzo

0dpamtuu Qrnbmp a)

d> Z0ua

6)

@uz. 22-30. KoucmpyKquu

a)

d >2oe*t

0'ac"ra

Cnou Moamtpzo
Qatbmpo,

t,r20ul
-3ett

2)

sHympeHHux dpenaweil.

'/,//,/ /- ///7t,/ z
'l/,/,71,1/, '//,/,////.

3auHulaeT T,eJro nJroTHHbI .KaK OT .pa3MbIBa BOAOft HHX:
Hero 6r"eSa, TaK H or rr'p.oMep3aHurr, no3BoJrfleT B prrAe
cJfyrraeB BecrH nocrpofiKy [Jrorr4Hbr 6es nepeMbrrreK (oc--
ctrnxo,fi ts Bofly). Ho, KaK ,rrpaBr.rJr,o, 

Aax(e npu Hailvqfi,v
KaMHfl Ha 'Mecre nocrpofixlr gTor rHIr Ap'eHa)Ka flBrfleTcq
tsecbMa AoporfocTo,frrlHM, 2 II,ogToMY erO gSr6Op E pa3Mepbl
rnpH3MbI cJIeAyeT g,KO,HOM I4rreCXll O6,OCH.0BbTB aTb.

C ueJlbro yM'eHbueHnrr flpn3Mbr H yAerxeBJreHHr Apeua-
x(a HH'or.Ia 3ToT THn KoM6HHHpyroT c THnoM I.

Otrco,cu flp,H3MbI, a raKlKe or,Kocbl JI,eHT, ,ApeHalKHbIx

KaHaB ,H np. (Sur. 22-30) flpr.rHuMarorcff o6brr{Ho He Kpy-
qe I : 1. lIIup.HHa orAeJrbHbrx JreHT (uuuuvra.rrbHbre p,a3Me-
pbl) ;6epercq He MeHe'e 0,4 tvt. !,zaverp .4pe,HalKHblx tpy6
6epercn rHe MeH,ee 0,2 tt. Tonuluna o6cunrrcn rpy6 nptsss-
MaeTcff He ueHee 0,1 n.

T'o.ltuluuy,cJlo,ets o6rp,arH,oro Suatrpa Ha3HaqarcT, I{cxoAf
kr3 ycJIoBHfi lrpor.r3Bo,AcrBa pa6o,r, H,e MeH,ee 0,15-0,2 il.

Bsr,oory o6paruoro Qu;rrrpa r.rrq ApeHa)Ka r'una I (Qtlr.

22-29) npr{H'HMaFoT Ha 2 Jw Bbr[re o]r(HAaeMoro BbIXoAa

Aenpeocuo.nsofi noB'epxH'o'cru Ha ,orKoc (h >- 2 nt).
fl,or46'o,p o,6parurtx tpnrr,rpon Jpeuaxeft IIpo,tI38oiAlITCr

B COOTB'CTCTB'I,IL1 C iII'PIH.EMAMH, ,H3JI'OX{EHHbIMH B ruI. 18.

Brrcora ApeHalK,Hofi np,ustvru ts Tr{['e II, a ro.nxsa ,6rttr

BbIUIe MaKCI{MaJIbHO B'O3M,O>I{HOIO TBbIXOAa rlefipeCCI{OHH'OII
[oBepxHocrl{ Ha I u.

lPasrvrep JreHrbr (urupraua b - cu. Qur. 22-2gl B rtlne

II,6 ,4o.nxeu ,6urr '6,o,'lb[Ie reop,eTl,lqercKor,o H3. 1,5-2 u.

flpauep,n nJI'orHH c BH'yTpeHH,HrM .(peHax{eM npuBeAeHbl

Ha SHr. 22-31, 22-32.

,z/,///1,72
z///z///1,4 v

Ttuz. 22-'31. Irpuaep nrtomrrHbl c BHympeHHu.tt
dpeuarceu muna II, B

4 - Cxe\ra nJIOTHHT,T: 1 - CyrAr Hrr{ HnoBarbre; 2 -pacrurealnrtf t

rpyHr ;3  -  cy r ruHox;  4  -  necoK c{oeNr  0 ,4  n ;5 -ure6es t  cnoeM

0,2 .u; 6 - necor cJIoeM 1,6 .w; 7 -ruouteHue rauneu 0,4 . lr  Ha

ue6He cJloeivr 0,2 lr ;8-rrrourenue KaMHer\,r 0,2 ar na ue6ne cnoeM
O,I5 'vi 9 - rpyur H3 orBaJIa; 6 -.r.etalt,u il.peHalra nJ'IorHHbl:

z4 - xo.ruexrop ,[penax(a; E - crorr rpy6 apeHaxa

drropro, n4Yiti d'415t --

f f i . . : . . . . ' . ' . . ' . . ^ . ; ' . . j . ' . . . . . . : . : . . ' . . : ' 1 : : . .
1 ^  t t

lel 
-

<Dnz' 22-32 Il puuep rutomunu c stq)mpeuflu'tt dpetatrcex muna II '6

' - os3ltos€DgxcTHfi necox; 2 _ ynoplrHft 6eToI rhlft 6pyc; 3 -!8, c,oc o6pArHoro 6lanhTp. 0'4 ,t; 4_.pxflposa8uHe 6eToHsue nJInTH 2X2x0'3 ,.;

5 _ ipaBnfiHoe noxpdrne rr,oT .,. r. .;;;1i;';'"' 6,is f i" necq-arion noaiomaie o,i ."; o - jror<ix l,s c6opHoro apMxpoBtuaoro 6eroxa;

7 - orepxoBxa 
" 

-""*y 
"'iii"u"di-ipi";-'b-- "pio"it"l 

'lpeHax d:0'5 ,,' c lsycnotauM ol.nf,rpox; 9 - nrcBer

6)
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6. ConpnxeHne 3eMrcHofi nlorunur
c ocHoBaHHeM u 6eperannn

3ro conpsxeH'e Bbrn,oJrHsror np' MrrrKoM .pf"o oc,Ho-'BaH,Hs rryTeM ycrpoficrBa rpauuerl r.r sy6ues, rt.oao6Ho ro_
My KaK grto 5Hr,o )'Ka3aHO drrr c.ofipsx(eHuq gr(paHa v fr^-
pa c ooIroBaH,HeM. Tpauruen ts 'ocHoBaHHH pacrfouararur

")

@uz. 22-SS. Conpnuceuue se-Mrtfr_
ttort nnomuHbt c ocHolaHueu u 6e_

pe?ailu

fiIAPAJIJIEJIbHO OCU TIJIOTHHbI B NJIAH'C I4 3ATIOJIH'TOT MAJIO-
tsoro[poHnrlaeMhru rpynroM. flplr ora.nbgoM rpyHTe ocHo_
BaHEq ConprrxeHiHe ,c ocHoBaHHeM u deperauu 

-sbrnoJHspr

ts BHAe 6elouirux saMKoB, earay6aneudx rar B TeJro [Jro--THHbI, 
TAK I{ B O,CH.O.BAHHE.

Ko-lrHrlecrso pfl,{oB rpanueri v sy.6nen n,o ruupnH.e oc-
.flOBAHHff 

O6H'IHO A,qITAIOT HE 6OT.CC IBYX, MI{HHMAJIbHbIC
pasMepbr 6epyrca raKHMr{ x€, KaK 14 rtpfi corrprxeHurl
sKpaHa v ffApa.

llpu nocrpofixe nJroTr4rn Ha HecKaJrbHrbrx oc'oBa'r.{flx
aepxHIOIO qacTb rpy'HTa - pacTHTeursufi ,c.nofi, KaK nDa_'BHJIO, 

YIANflIOiI TIO BCCMY NOIICPCIIH,OT'AY UPO$I{JIIO IIJIOTI{HbI
uJtrl, Ha qacTu npoSunr c n,epxoeofi crcponn.

Conpaxenxe TeJra nJr,orrrHbr c 6ep,ep2r'; 
"ayu1,uar"Jrffer-cfl TpaHueffMn, sy6tauu u saMKaMrr, ,I{AyrrIHMH napan_

JIerrb'IIo JtuHfifi '6ep,er0eo,no orK,oca. flparrarrKaHHe reJra
IIJI'SII{HbI x ,6eperau n,poH3BoAI{TCff IIO ,HaKIIOHHbIM nJroc-
KocrflM c KoporKHMH ycryraM,H (Q"r. 22_33,a'1. Bqpru_
KarbHble ycryflbl' paHee qacTo tIpuMeHg€MbIe, BbIgbIBaIor
o6paeonanue rperqr{H (Qur. 22-89,6)

7. ConpnxeHne seMilqHofi nlornHu B rrJraHe
c coopyx(eHHflM[ U3 ApyrHX MarepHaJroB

(6eroHa, x(eJreso6eroHa, AepeBa)

3ro conpfl)Keur{e BbrrroJrHffercff o6uquo rryreM ycrpofi-
€TBa [oAnopHbrx creuoK-ycroeB, nofieperrHblx .qruaQparrr,r H
{uilop.

coe,unuenur ana$p,a,ru a utrop c Macc[BHbrMtr coopy-
JrceHHflMH, coflp,ffralolrtrHMl{cfl c geu.nsnofi uaorngofi, BH-

@uz. 22-34. Cxe*tot, conptrJffeHufl eennnnort n.oomuHbL
c JilaccuSHb|JtLu coopyucevufl.Jttu I nJlaHe

0

a)d)

ieinnudn

PA3,qEJI TPETHH. TH.\POTEXHHITECKHE COOPY}KEHHfl

flo.rrHffroTcq rryreM ycrpoficrea tuna c yrrJrorHeHr{eM, upe_
,rtoxpaHsrorrlHM Or QH.nnrparu{H qepe3 nlro u o6€c[eq,usa-
pulr,rM He3aBHCl{Myp oca.4rg coe,(HHreMbrx qacrefi.

Cxeuu coeAuHenus noxaeiH,u ua QHr. iZ_Ai.

22_7. BbIEOP NJIOTHOCTII H BJIAXHOCTH
ruIHH HCTOTO rpyHTA LJrfl TEJrA HACbrnHbrx

SEMJIflHbIX IIJIOTHH

fl.ncrruocrb rpyHTa ts TeJle uacunnoft selurqxofi rrJrornirbr
cJrqAyer HasHaqarb B 3aBr{CH,MOCTH OT XapaKTepa rpyHTa,
ro6usascb noryr{eg,Hr lrJr,orHocru, cogrBercteyroqeri pac-
qCTHbIM XAPAKTEPHCTHKAM TPYHTA NPII PACIIETE OTKOCOB
Ha ycrofiuuuocrn. B.naxnocil rpyxra npn ynnorHeHHr{
o6uqgo Ha3Haqaercfl <<orrrr,rMaJlr'n6ir", T. e. raxofi .[fifl

TLIHbI yBJIax{HflIor, n'ocJleAHee'rlpeAno,qlHTgrrbHee BbI,rIo.II-

22_8. PACKJIAAKA OPAKIII{H TPYHTA
B OTAEJIbHbtx. rtAcTtIX HAMhtBHOn nJIOTI,rHbl

c tAPoM

Bonpoc npo,eKTrpoBaur{r pac,IclraAKu qacrfirl
,IIaMbrBe B TeJr.e coopry)KeHufi oqeHr crlox<eH
Irlee ,BpeMrr ,pelueH upr,r6;ruxeHrn,o JrI{IrIb Anff
cTO,poHHerO HaMbIBa C IIpyAKOM.

l. Cnoco6 f. H. Poepa [g]. B ocHoBy

npyHra np?
H B HACTOS-

cuoco6a 4ny-

9TO'[O CUOCO6a
NOJIO)KCHbI CJICAYIOIIIHE AOIIYuICIIHff:

a) o6rclr qu4pa B 6o.nsuu.ucrne slrvqaets cocranJrs,er
,o,I(oil'o 

^25-30010 or Bcero o6te,ua re.na n.no,rnrrEr, peAKo.-
no 20ols;

6) Hs npyAa orclofiu.ara o,rrMbrBarorcs Bce qacTuubr c
Ar{aMerpou d(0,005 il.tt, qacrr.rrrH,o orMbrBarorcff H q,acrr4-
IIbr ro d:0,01--O,05 uu (n sanucraMocrr{ olr r(oJrr{qecrBa
MeJr.KHx Sparuufi B cocraBe raprep,on);

l)^-" rnpe orrcrra,ir,brBarorcff $pa,rqzu H,e Kp,ynHe,e d-
:0,25 u (o 

_r4pax nmcrpoennrii lJrorr.ru 6o.ni:e Kpyunbre
$parquu ua6.nn.narcrcx B paaMepe rrr{rrrb 3-5yo).

flpe,4.n,oxeHHas f. H. Poepor,l ,MeroAHKa ,rroAcqera co-
cTaBa rpyHToB B sApe I{ B npHsMaX IIp]r HaMHBe cocroHT
B C,rle-(ylotueu.

1) Hcxols r,rs nporleHTrroro pacnpeAeJr,€Hnfl o6reua rpyu-
Ta Mexly flApoM u [pH3MaMLr UO II. <<a> H 3flAsBafrCb
lp,oqeHroM orMbrrofo rp,yuTa (o6urvno ao lbo/o), rroAcqu-
TbIBaIOT npOTIeHTHO€ pacnpe4eJr,gH.i{€ KapbepHono, rM?T€-
puana Me)rcly 3THMH sJreMeHTaMH (n np,nuepo, rrpHrBeAeH-
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Tadtuua 22-5

flpf,t{ep pacflpeAeJrennn Qpaxuufi rpyf,Ta E ortrelrbf,ux qacrax rlJrorxrrlr, Bbr'|rc.|rcHEoro 1ro c[oco6y f. H. Poepa

flpoqerfrHoe corep)KaHne (aeconoe) qacruu trHawerpow B ttlt

HauN{eHosaHHe
0,01-0,05 o,o5-0,25 0,25-l,oo 1,00-5,00 5,oo-lo,oo >10,00 cyMMa

Kapnep (ocpe4nenHufi
cocraB)

f.upo . .

Bseuruue npu3Mbr . .

B ot tuute.  .  .  .

9 , 2

9 , 2
T4p-

14,7

7 , 3
27 ,0
7 , 4

lL,7

4 2 , 2

4 2 , 2-trT

9 , 5

9 , 5_]Er-

l r g

2 , 1
3 , 3

100

2 7 , 0-T00-

63 ,0
r00

10 ,0
100

30,0

70,0

l o ,5
':o

- 1 , 8
2 , 9

1 0 , 0

100

100

HoM s ra6r .22-5,o tMbl ts [ IpnHtr100/0,  a  o6teu nrpa-

B0o/o ).

2) flpunratuan Bo BHHMaune Aonyuleultq ntr. <<6)), _<<B)>
il{3 cocraBa KapbepHo,ro rpysra n,o rpyrnaM $paxavfi B

npoq€HTax Bbrrl'I4calor npoqeHT oTMbIBa u Haxo.4qT upo-

ueHTH,Oe ;pac[pe.IIeJI.eHI,Ie IIO sparcuunru MaTep,uaJIa IJrfl
ff.(pa (n upurraepe, [IpHBeAeHHoli B ra6n. 22-5, rpllnffro'
qro H3 orMbIBaeMbIx qacruuno Qpaxquft n ,IiApe ocraercfl

20,5-10,0:10,570 c d<0,01 ,tirr).
3) flepecvatblBalor [oJIyqeHHbIe cocraBbl rpynTa B n-po-

rrenrax (npurtaep flepecrlera H pacnp'eAerletvrfl' Q.qu*g."fi B

orAeJrbHbrx cacrffx rIJI,orHHbI ,npl'rneaen s ra6fi. 224) -

2. Cnoco6 B. H. Mac.rona (fnnpouPoert). B ocHoBy
sTgro CnoCo6a [oJIoxeHbI AaHHhIe ua6.ntOAeHuft, gaCOcTaBoM

l,zlep u 6orosstx upH3M TIaMbIBIIbIX nJIorI'IH - nnr. noryqe-

HHfl rrs xpnnoft ocpeAHeHHoro Kapbepuoro Marepuara

npu6.nuxeHHbtrx rpaHynoMerpl'IqecKl'Ix cocraBoB orAeJIbHbIx

sneMeHToB nocrynapr cJIeAyrourI{M o6pasou.

l) Ha rpaQux Fp,aHyJloMerpuqecKoro cocraBa (eec'ono'

ro) B llroJlYJlorsPuQuuuecrcofi uKaJIe IIaH?crr'ocp'eAHeII.-

Hyro KprIByIo Kapb,ep,Hono u'p'yHTa dm in-A (sur. 22-35\,

KO,TOpyrO nepeHocflr Ha KaJIbKy.

,2) 3a,uasasct Han6o.nbIIIHM A'HsM€Tpo-v orMbIBa€MbIx
'- 

qacrurl d oru:B, KpHByIo KapbepHono rpyHTa' HaHooeH-

fiylo Ha KaJIbI(y, Bpaualor oKoJIo r'oql(H A lo nepeceqe-

H'llq KrpM,BOfi C rOpnsOHTaJIbIo B TOqKe B; TOrAa BepXHsq
qacrb xpNnofi rapi'uepuono rpyHTa safiuer noJloxeuJ{'e BA

H IIpg'6JrH)I{eHHO 6y4et XapaKT'lepIr3OBaTb rpyliT IIocJI'e m-

MbIBa; rn'Off,yqeH'Hylo I{pHBylo fiepeKJIaAbIBaIor c xaJIbKIi Ha

octtosHofi rpaQux rpaHyJloMerpuqecKoro cocraBa.

3) flponornr B,c,rroMofaTeJrbH ro fo'p,r{3oHrsJrbHylo JrI4-

HHIO, sl'Beqarculyrc 3570, Eo [epeceqeH'Hfl c rpueofi rpa-

HyJIoMerpHqecKoFo cocraBa npyuTa rtoql9 o'rMbIBa (rtouxa

C), ^ uepes Hee npoBoAfir Beprxxanr Ob.

4) Bpaurarot KpI'IByIo, *re'o'6pax<anuYrc. rpanynoMerpu-
,IecKtrrl cocTaB rpyHTa nocJle OTMbIBa (HauecenUylo:Ha

*rn"*u1, oKoJIo rbqrn B ao repeceqenuff ee s toqxe O c

nopll3onTa.ursoft Jruuuefi, nponeaenuofi uepes 100%' flepe-

,KJra,[HBarOT rracTb ,xp,nnofi (AO nepegeqeggg c roplr3o'H-

TaJrbro 1000/o) ,na ,ocnoiB,Hofi ,rpa$ur_il.r nonyqant upn6lu-

xeHHbIft cocraB sAPa - KPHBYIo BO.

cDuz. 22- 35. Cxeua onpedeneHufr, pacKJtadrcu 6parc-
u,uu 

.e 
ndpe 

" "r"E:ff. xflt,xt{;i' 
nrtomuHw (no

5) Bpaularor KpIIByIo cocraBa nocJre orMbIBa' (uaueceu-

HyIo Ha ra;rnxe) or(oJlo rorIKH A ,q'o nepeceqeHl4fl ee c

ropH3oHTaJIbIo B Totllrc b 'u no.nyqalor npu6.nnx<ensrtft co-

craB 6oroeblx ilpl{3M - KpHByIo bA. Bsuly Toro l{ro IIo

na6.nrcAeH,Rnu ga cocraBoM FpyHTa reJla 'HaMbI,BTIbIx nno-

THH OKa3aiIOCb,.qTO Aflff HeITTOpbIX [43 HHX^r,yqUUe pe-

3yJrbrarbr uo.nyiatoT'cff npH nopl{3oHTaJIH e 30Yo HIt'Lr np'u

<Duz. 22-36. Ozu6ant4ue Kpusble ?patirtortempu'
lecgo?o cocma.s& ndpa u npusJw npu Ha.I{'w\e nno-

muru (no B. H. Macttooyl

$
!

f

s

v

n,
:ff
g"

i.1* .
L
t!

*
&*.
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crbrx rplHTo,B (cyrnunxon) rloKa He AaIOT OCH'O'B&HUq lIlH-

3aI{tIH,ofo.

flpu orcyrcTBHr4 B HaMbrBaeMbrx rpyHTax MeJIKLIX qacTl'tq,

ueo6xolraprfux ,4JIs o,6pa3'oBaHlrfl flApa B T'eJIe IIJIoTTHHbI'

BCI3M'olKHo ,IlprHlvl'g11s1l iro6o'fi I{3 Ha3BaHHbIX c[ooor6oe Ha-

MbrBa. flpu 
-arilx 

]cJrroBlrfx HaIIbIBa rrJl,vr noul'yqaloT npo-

$u.rru ,nnotnuu tuna I- (crvr. Sar. 22-l) QrJrrl, npu '6o'rr-

rirux xooSQ,nqueHrax Sn.nurpaUllll rpy'ra reJIa IIrI'orI{HbI

14'H,eAOIIyCTLIMblx BCJIeAcTBI',I'e sroro'Qlt'nlrpauHo',HHbIX -p3C-

xoAax q,epe3 rlJlor.llHy, rlepexoArT x 
-npoQll;rlo 

rl4rla IV c

xectroii aua$paruofi. floc.neg'uRR, KaK yKasblBaJlocb B n'

22-3, MolKerBbIn'oJIIIflTbcfl Merarrnr{ecxofi no eceft BbI-

core rB BHIe 1IIIIyHTa ,LlJrH nOrt6uHt'tpoeaHHofi (CVt' sUr'

22-24\ rr3 MeraJIJIa v xe.neao6eroHa'

llpeurvryurecrBaMu HaMbIBa 5es npyAKa - oAHocropoH-

Hero, TopuoBoro 14 MO3aHqHoro - flBJlflorcfl BO3-

MolKHocrb HaMbIBa nJIorI4HbI na,A Bo'ny 6eg uepeMbII{eK

c rIpeABapLITeJIbHbIM B'o'3BeAeHlIeM xaueuHofi IIpI43MbI Ha-

6poinon 
" ".*ytttylo 

BoAy (cna. r;r. 23) u 6o'uee Bblcol{He

TCMIIbI HAMbIBA.

flp,u gTHx olloco6ax

HaMblBe noA BoAy I

l : 1 2 - 1  : 1 8 .

flnycropoHsuft HaMbIB npfiNIeHqercl npu

IIaMbtBaeMbIX f,pyHTax (xar olHop'oAHblx' TaK

,H8Mtil 'B2 no'ryr{a}orcq'orK'OCbI: nph

|  4,  npu HaABo.{HoM HaMbIBe -  Ao

@uz. 22-37. Cxeua daycmopo+He?o Ha'v'l i lBa nnomu-

Hbt c npyoKoJw

poA,HbIX) MeJIKHX qa'CTUII, CIIC

TeJIbHO HerIp'o'HHUa'eM',oe fiApo

qaercr n'po$tl"nn IlJIor,lIHbl rur

!,nyctopottttuft HaMbIB Ao I

npoH3BOAHJICfl H3 IIy,'IbnoBO

ecraxaaax. 3a nocJIeAHHe ro

6esecraxaAuufi, HMelouuft B

npeHMyulecTBa IIo cpaBHeHI'Irc C gCTaKaAHbIM'
-' 

Ani rrJro{J{,H Tracbrrr'brx MoryT 6otrs [pLIM'eHeHot_ 
lP:f-

THqecKI{ Boe Bh.lbl xpyHToB, KaK uIHHHcTbIX (onnsulrx2 '

TzIK ,I4 cblltytlnx (ne,censnurxi fl'ocKll, rpaeufi, neclraH'o-np'f-

BeJIItCTbre rpyHtnr), ilpt{ }IIJT,OTHeHHLI 
'HX pa3JI,}IqHbI'MlI tsr-

Aarull KarKoB HaH TpaM6osoqHHx nJII{T'^-np" 
H€IJIHu:I4H Ao'craroqHo'r'o KoJI'HqecrBa rpyH-T1^3f:

Bo3rBeAeHI'Ifi IIJIorI{'HbI TI'Ina I en'6op o6ntqno 'ocraHaBJII'1-

Baror Ha H,eM, riar uau6oJlee fip'ocroM 
'I{ y'no6uolt .s nPP

H3BOACTBeHHOM OTH'oUI'€HHH.

flpn ofPzlH,I{geTIHoM KoiIHrl

Hbrx rpyHTOB flepex'oAfT !K I l

BI4CI{MO.CTH 'O,T .HA.TIIIqHfl TCX

noctDofirn v reo,lornqecKllx

Hu>xe) .
flpn HaJ'II{q}In J,rIf Bo.loryIIOpHbIX qacrefjl npo011"^n{:-

TI,IHbI JIHIIIb Tnx(eJIbIX |JII{H II'OC^IIeAHple IIpH:Me'HflIOT 
-: il"-

6aefleHllel*,l rpaBeJIHcrblx finu ule6esucrrtx Marepl{aJrl1^'

flpulr,rep nJIorHHbI c raKHM sKpaHoM npHBeAeH Ha

Qut' 22-21 ' 
r,o^Lrr.ulTv rrTr,oI'[IH

/-  
--a.

HAJIHIIHI,I  B

H B pa3Ho-

Eur. Z2-2t.
Ilecqasue lI 'cyfiecqaHbl'e rpyHTbI Arq HacblrlHblx n{'onll

ruua I npHMeHnlorcfi 'ts Tex cryrraflx, Iiof'4a 3HaqHTeJIbIibIe
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p3e

4tuz. 22-SB. Cxeua odruocmopoHHe?o Ha.l4wna nrtomuHbr nod aody

Pexa

@uz. 22-39. Cxeua HaJwuBa
nnQmuHb| npu .t4o3auuHo.,t4

cnoco6e

SH.nrT paun'oHrrbre pacxoAbr qepe3 TeJro rlJroruHbr .qorrycrn-
I\IbI rIo noAoxo:gficrBeHHbIM p,a,cr{eraM.

B n'o,clt'qAH'e,e Bp,eMfl 'cno,co,6 rpo,IIBBoACTBS rpa6,ot tr/o
BO3BeAeH,HIO HSCbrrr,HbrX ,nJTOTHH C yXarXO,fi rpyHTa [rpHMe-
IIEeTCff 14 npl4 cTpo'HTeJIbcTBe B 3,LIMHI{X yCJTOBHflX, H,O C

cor6.irtoAguneu cJrequaJrbHbrx tpe6,oaanur? tto ynJrorrreH14ro
rpyura [7].

Cnoco6 Bo3BeAeHIafl irJrorl4u orrcbrnrofi rpyHTa ,B no4y
6ee cneul4a.r'rbHoro yrrJrorHeur{rr'npHMeHfiroT rlp,Il yclpofi-
crBe flJr.oruuu 6eg trepeMbr'rreK; cHaqara orcufianr KaMeH-
HyIO npu3My B TeKyulyrc BOAy, KaK H IIpU BO3BeAeHr{r4
HaMbIBHbIX IIJIOTHH, a SaTeM BeAyT IIaCbInb TeJIa nJIO-
TI,IHbI.

Slor ,onoco6 pa6o,r 'HMeer npenMyrrlecrBa nepe"il ,nJrorr4-
HaMH, Bo,3BoAHrubr,Mr{ Ha,cyxo, Ta,K KaK He T pe6yer Bo.ito.
OTJIHBa, HO OrH OfpaHEqHBaeTCq Xapalmepo,M I4'CIIoJIb3y,e,MbIX
fpyHT,oB - o6urqso reJr,o rrJr'muHbr BosBoIHTcfl B groM cJry-
qa'e I43 necKoB r{ cyrneceft.

Moxpnrft cnoco6 ycrportcTna [Jrorr{H - cuoco6 orcbrnKr{
rpyHTa B Bo,Ay - 6ul [pHMeHeH Ha pflIe rrJr,orr.rH n Cpea-
Hefi ASHH npu Bo3BeAeHr{r4 r.rx H3 ,rdccosnAHbrx rpyHTos 111].

flp,u erou cfloco6e B nepByro oqepeAb no,cJre rroAforoB-
Kr4 O,CHOBaHHq nOuT, [rJroTr{}iy Ha OTAeJrbHbrX efo yqaCT-
Kax - AeflqHKax - B,o,3BOAffT HaCyXO OIpaX.4arOU{r4e tsaJrl4-
KH rI{3 TOrO >Ke rpyHTa, qTo H 6y.uyuee TeJlo rrJr'orHHbr.
3areu orpaxAeHHbre yqacrKu (.u,e;rnn.ru) 3aJrHB?ror eo-{ofi
H 3anol,HrrroT fpy,HToM B pa3pblxJlelruor\{ cocToflHnu. Ha
oTcbrlaHHOM cJroe IpyHTa onflTb Bo3BoAffT olpa)KAarouue
BaJII,tKi{, AeJrgrrI{H gaJIHBaIor eoAofi I{ T. A.

S,QQerrunHocrb [rpuMeHerruff sroro cnoco6a,trpol{38o.[.-
crBa rloKa eu.!e MaJro BbrfiBJr'eHa. Xots flp,H aroM B'o3M,o)K-

Hbr rarroB II u V c rroHypoM.
Ha nrr6op r,H,rI2 ilipoQr4Jrff gelrnqHofi nJroraHbr raK)I(e

B,T14flIOT:

npuMeHeHue Ailfr. BosBeAeHI,Irr'coopyx(enufi) :
6) HaJrfiqfie Tex HJrr.r HHbrx cp€.qcrB MexaHusa.trHli;
e) neo6xoAH,Mbl'e cp'ot<H BogB'eAeHHfl rIJI'o,THHbI ,

r) ycJ.oBl{fi o9epc!5ocru B coorBercrBllu c o6'u1tttr.t n,ra-
HOM CTpOI4TeJIb,CTBa,H [pO[yCKOIvI IIaBOIKa;

A) KJlH'Marur{ecKlte VcJo,BHg (our.r ryroryr BJIHflTb Ha gpo-
KH BO3Be,leH14 fl ;IIJI'OTHHbIT HaIIp;I{Mep, npTI A'I,HTeJID-UOM

tro;r(niluBoM IIepHo:Ae H Harfir{HH nepeyBJIa}I(HeHHbIx 
TnIu-

HI4CTbIX fpyHTOB B Kapbepe [pI.I Ha'cbIrIHoM Tl{ile fi,'I'orflHbl

npHXoAI{Tcrr yMeHbilrarb,cpo'K}I noon'egeuux) ;

e) yc.nonrar rpdHrcrl'opr2, ,HaJl,t4'rrue Ha M'ecre Heo6xQan-

IIOrO r{OJr:H9eCT'Ba gJIeKTpOgHep[HI,I, O6Opyl'O,naHVfl, 'V t. I.i

$s

lTomxu

JreHHfi paSrurrHblx BapHaHToB.
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NJIOTHHbI 143 KAMEHHOIZ HA6POCKI4

23_1.  TH NbI  IJ IOTH H H3 KAMHq

H ycJ roBHf  HX  BO3BEAEHHf l

1. I(naccnQHKaIIHs

fl.no.ruuauu H3 xauenno,fi HaSpocru (na6pouru,uu)
Ha3HBalorcr nJr,oruHbr, 6oaruraq qacrb upoQttnn Ko:ropblx
Bbrfi,o.lHflercfl MB raueunofi ua6pocru, a nporu,eoQn.nurpa-

uHoHHbrrvrH ycTpoficraauu ffBJrroTcq SKpaHbr nnfl AHa-

Sparuu lr fl\pa.
B rrpaxTl{rrc ruAporexH'urrecKoro crpol{TeJrbcrBa Hav-

Sonruree'pacnpo,crpaHeHHe no";ryquJrir cJre,4yrourne rI{IIbI

uadpocnux inJroruH:

a) c x<ecrKl{r{ gKpaHoM, Bbrilo/'IHfleMblr{ I{3 AepeBa, ,Me-

Tarra,6elosa HJIII  xeaego6ero:ia (6ur. 23-1, a);

6) c n;racrI,IIIHbtM 9KpaHo,M, BbItIor'IHfleMbIM vL3 Maii,oBo-

IOflp,OrrHUaeMOFO fp,VIrTz, yIcIIa-lbIBaeMofo no BepxoBoMy

orKocy nJrorllHbr IIoA 3aulHTHbI\I cJIoeNI OT pa3MblBaHilfl H

npoMep3aHun (Sur. 23-1,6).
Pe,xe, rp'Iz,c,oorBercrByloqe\t'o6ocHotsaHltIE, Be{o,HeItp'o-

r{Huaer{bre KoHcrpyI{uI.tH e Habpocitttx n.[oruHax pacIToJIa-

larorf,s B cepelzne npoQn.ns rrJrorr,rnbr. I( eroir,ty runy or-
HOCflTCfl IIJI'OTI{HbIl

a) c xecrxol.i lua$parvofi, strno.lTFrneMor? H3 rweraJrJra,
AepeBa, 6erona r{JrH )KeJreso6eloHa (Snr. 23-1, a);

6) c n.na,cTI4qHL,IM fiIpoM, BbrIIoJrHfleMbilr u3 MaJroBor,o-
rrpouHr{aeMoro rpyHTa (Sar. 23-1, e).

Kpoue rlJrcrrHrH t4g xauennofi ua6pocx,rr J-crpalrBalorcfl
rr.noruHbr It3 xalteggot? K.rrarKH Hacyxo. 6ea fiDr{M€rHeHHf
Bffx(yurero pacrBopa. fl'pu erou pa3raqaror ABs ri.rfla n.tr,o-
TI{H:

a) n: cyxofi raueusorl rL{a.a.Krr, Koropafl c.cyilIecrBJrfler-
cfl IIo BceMy )ionepeqHoMy npocpn",rrc fii-r,oruHbr (Qur.

23-2,a):
6) no"'ryua6pocHble, B Ko'To'pbix nepxonoii K/'rHH Bbino"[-

Hflercf l  raa xaMeuuofi  KJTaAKH (Hacyxo), a H,H3o'Bofi  -  r i3
xanaeaHofi na6pocrcv ($ur. 23-2, 6).

KalaeuHaq naSp,o,cra tsxo'{t4T TaK}ile cocransofi qa,crbro B
nonepeuusrfi npo$u.nr ri.]TorlrH crvleutaHubrx (crui. r.rl 22).
I( uucny nocJreAHnx oTHocffTcs nJlornHbr, cocroflirrue:

a) uz rairaesi iof i  ua6pocxu n ; ' rnopuori f lpr{3i l ,re H MontHo'
ro 3eM.r-rfHoro 3r{paHa c eeproaoir croporrbr (Qnr

23 -3 .  a \ ;

d - c  x e c T K H M  3 K p A H O M ;
q.(porr; -/ - oxpau; 2 - cyxa*

rDuz. 23-1. Tunw na6pocuatx nrtontut

6-c  f l r ' I3CrH{Hbr r r {  SKpaHOM; 6-  C XeCrrOf t  . r .UaQpar l rOf t i  e -C [ r ' raCTHqHbrM
Ka\teHHar KnaJ.Ka; ,  

*0ff i")1"ro*n"O.xolsuit  

c 'rroir;  5 - 3aurarl tblf t  c.rof i ;  6 - t tra'

41  3ax .  i 25



PA7,TI,EJI TPETHN. THilPOTEXHHqECKHE COOPY)KEHHf
642

@ue. 23-2. Ifaomuuot

a -  H3 KJIa. lLKH Hacyxo;

6) H3 KaMeHuofi na6p'ocKH B ynop'troft rIprHBMe II KaMeH-

noft x.naAKH Ha pacrBope unu 6ercHgo,li KfiaAKI'I c Bepxo-

sofi  cropousl (6ur. 23-3,6).

Hs,KlMeHuofi Ha6pocxu 6ee nporus,o$HJrbTpaqHoHII ' lx

1.'crpoficrn coopylKalorcfl TaK Ha3bIBa'eMbIe $ullrpyrcuue

aa,il6nr, a taxxe or,6ofinue I'I EarlpaBJlflIouli'Io Aau6u no-

[vuHxeHepHbtx Bo.4o3a6opublx coopyxeuufi rHa peKax'

2. Vc.rrosHfl npHMeHeHI{fl H BbI6oP

TI4IIa Ha6pocIiblx H"qorHH

Oc1,'u1ecrn.r'IeHl{e,nJI'orI'ITI }I3 Kal"leHnofi ua6podxlt t't cyxofi

KJraAKr{ BO3MO)KHO flpfl HaJrHqHr{ B pafione cTpoHTeJIbcTBa

nJt,OTIiHbI ,KaM'Hg tpe6yeUOrO KaqeCTBa il B A'oCTaToqlI'OIu

KOJII{qCCTB,E.

Tpe6oeatur, i lpeA6qBrseMble K ocHoBaHHIo [IJIori{H 143

KaMHfl' H'eCKOJIbI(O BbIIlI'e, rIeM K o'CHorB?HHIo 3'eMJIflHbiX

n"oirti. HenpurolHbr Bce BHAbr ocHoeaHi{fi, Aaioilr 'e 6o;rl-

I I I y rcocaAKy , I {o ropa fMo} I {eTpacc rpoHTbBO.4 ,O 'He I IpOHl i [a -

eMbte KOH,CTpyKIII{H 1.[,OT,HHbI: c.na6ue TJII4HbI I'I'C]TJIIIIIIKH'

rpyHTbI HJILIcTbIe H ropQaulre. flo elofi x<e TuLITIHH'e,

ts,cJre,[,crBHe,rerxo,fi pa3'MbIBaeMocrI'1,'MaJlonpuf'oqHbI ts oc-

HO,BOHHH TaK)K,e IUeJtKHe necKl4. oCO6esuo Bax(H'o o6ecne-

rrHTb Hanex,Hoe ocHoBaHHe Arq nporueoSHJlbrp'ZIIrl4'o'HHblx

yCTpOfiCTB, r{To qaCTO BbI3bIBaeT seo6XoAtltttocTb 3aKJIaAKI'I

non eripaH ay6a. 3ar.[y6JleHHofo ro Ha]ex(Horo B 'orH'o-

ueH,Hfi ocaAoK ocHoBaHl4fl.

Bn6op Tr.rna Ha6p,o,cHbrx nJr,oTr{H onpeAeJlqeTcg I{aJI:I{qH-

e M C T p o , H T € J I b H b I X M a T e p H a J I O B H I I X K a q e C T B ' O M , l B o ' I I O f I { -
TIEOKI,IMI{ YCJIOBIdflMH OCHOBAHHfl NJIOTI{HbI I4 NP'OI{3BOACT-

BeHHbIMH BO3M,O)I(H,OCTflMH .CTpOr4TeJrbcTBa. flpu H?JI'HqHH

xop,ouero KaMHfi H cpeAcTB MeXaHH3arIHtr qe.rrecco6p,23H'O

cr!ouu', qgcro ,Ha6pocHble rlJIoT.Hbl, a Epl' Ha'IIHr{Hu no-

us KaJtteHnoil rcttadrcu

f  -  nolyua6pocHan

cr'e.1,I{cToto KaMHff, KBaJIIIoHUHpO:B?HHbIX Ka,MeHTIIHKOB w

earpyAueuuft c MexaHHsaqEeii pa6ot - noJriyHa6pocHste

il.n,otunLt H, B L{cKrroqHTer'IbHbIX cJlygaflx, nJI,orHHbI 'H3'

KJrarKH Hacy,\o (cr*'r. Snr. 23-2, a ,n 6).
Xapaxrep ocrloBa,Hus onpe,{eJlffer KpyrH3Hy oriKocoB u

Tti[ gr(p,aHa rIJIo{HHbI. fIpZ CXltMaeMbIX OCH'OBaHHflX 'np'H-

MeHqroT ,6oaee rI{6KHe gKpat{bl, a Hl{soB,ol\{y orKocy nJIo-

T,I{Tr IIpLIAanr '6,oree ,n,ororoe gaJIoxeHH,e. ll;roluust c fl,u.-

poM a3 TJIHHbI (crrl. Qur. 23-I, e) I\{oryr ,I{Merb npel{'My-

ulecrBa [IpH HaJI,HqHH [pI]roAHbIX A,'Ir IIX ycrpoficrea

rp]tiHTOB. B CD lgg CKaJIbHbIX E .[pyfI,IX HeC)KHMaeML'Ix O,C-

u'osauufi oruoirr ,ua'6p'ocuntx IIJIoTT{II u nJIorr{H }I3 cyxofi

KaMeHHOfi KnaAKlI BbInOJIHsIOt 6Onee KpyrbIMH, a 3I{paHbI-

5o.nee xecrlrcfi ;K.oHcTpyKII.HH.

flpu HaauqHI{ Ha Mecre crp'ol{TeJlbcrBa npuro.u,Hblx nnfl

croop])KgHzx xaunefi u MaJIO,B'OAOII'pOH|HI{a'eMOFO fpy-HTa

ycrpaxBaror nJrorHHbl c nracrLIqHbIM sKpaHO{ (CU. Qur'

23-I,6\ Il cM,erlaHHoro rIlIIa (u"r. Su:t. 23-3, a).

Bnr6op rHIIa rilJI'orHHbI peruaercn 'ilp'o'eKToll 
-rlyre\{ 

aKo-

H'oMuqecKoro coqlocTaBreHHfl Bap'HaHTo'g, Ha'14'6ofiee o(Be-

qarcull4x,MeCTHbII!I yCJIOBI{flM.

23-2. TPE6OBATII4fl K KAMHru,

KAMETI HOH HAEPOCKE VI KJIA,II.KE

l.  TpedoBaHnq K KaMHK)

a) Cor.nacuo Ty 24-32-43 [8], npeAeJIbI 'rpoqHocru I(aM-

Hfl npu cxarurl{ ilogrte 25-xparnoro 3aMopa>Kularlls AoJIx-

IIbr 6uts He MeHee BeJII{qI'IH, npuneAeHHurx 'B ta6n'

23-1 .

a)

@uz. 23-3. CnewaHHue nJLomuHbL

4 - rls xalureunoft na6pocxn lr 3er{nu; 6 - ye rluesnoir Ha6pocrn u 6yro6eronsoit nln 6erossoii t<aa.lrn
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Ta1nuqa 23-l

[Ipe4e;rn npoqHocrn KaMHf Ha c)r(arne
IrocJre 3aMopax(uBaHHs

Tun n,norr.rH

f lpele;l npoqHocru KaM-
Hs Ha cxarue s ,celcn)
[pt{ BblcoTe nnoTHHbI B ,t

ro 15 | Ooaee tS

Ha6pocrure
CueruaHurre

600
500

800
700

Connacuo CHtf I  ( r .n.  I I I -B.  l ,  S 3)  rpoBepKa KarrecrBa
KaMHff OCyUIeCTEJTfleTCfl TaKlKe B frpoqecce cTpoHTeJrbcTBa:

AJrfl CyXOfi X^UaAKIA 'Ha KaX(Able 30 rnrc. ilS, 3 4,Jrfl KaMei{-
Hofi Ha6pocKH Ha Kax(Abre 50 r'uc.. .ru3 xauus.

flponepxa KaMHff ,npol{3BoAfiTcff TaiKxe B clyr{ae H3Me-
HeHHfl KaqecrBa KaMHff E 3a6oe Kapbepa.

6) Moposoclofiruurll crrflTaroTcs MarepuaJrbr, y r{o4nopbrx
o6reun'oe BoAonotrJlolrleHne cocraBJrs,er ue 6olele 800/o-uo-
pHcrocrr{.

B) KooQQHrILreHr pasMsrqeHuff, rpaBHbrfi orHo[reHnro
IIpOTIHOCTH np;II HacbIIqeHH,oM reaa1rofi CocTosHHI{ o6pasqa x
rtporlnocrfi ts cyxoM ,cocrorHr{I{, AoJrx€H 6urrr H,e Me-
see 0,85-0,9.

r) Teepaocrb tro rirKaJre M'ooca AoJrx,Ha 6urr .H,e M,e-
Hee 3.

A) Kaue,ur AoJr{x(eH o6uaAaru Aocraroqg,ofi corrpor}rB-
afl sM,ocrbro BmAeficrBHro ArrH a Msqecxofi u a npy3 r{H-yAa py.

Coupoturfl,qeMocTb KaMHfl yrapy ,Mox(er 6rttr ycra,HoB-
JIeHa KaK a .na,6OrpaTopHblx yCJrOBLIflx, TaK ,LI flryTeM o,IIbIT-
ttono 'c6poca KaMHg H8 M,€cr€ crponTeJrbcrBa.

e) KaueHr Aonx<eu o6.uaAam AocraroqHoft crofixocrbro
[,O Oit'HOUrefiLIrc K XHM]I9,RCKOMy EbIBeTpHBaHI4IO n,OA BJIIilfl-

H,IIeM BoAbI u aru.oc@epnbrx afeHToB.
x) XenaTerlbuo, .rTo6lt o6rrenasufi ,Bec KaMHs '6lt.rt s.og-

Mo>KHo 6o,rrnurnu; sro o6ecneqHr coopyx(eHuro 6S.rrnuryro
yclor?uueocrr.

3) flpe.4enunan Krpyn,Hocrb KaMEfl trI co,craB pasrur{Htilx
tto Kpy,nHocru I(aMHeft 's Ha6pocKe Ea3naqarcTcq c ]rrero'M
BbICOTbI nJIOTI{HbI, KaqeCTBa'UC'nOJrb3yeMOfO,KzMHff, MeTO-

Aa rIpcR3BO,{CTBa paSOT H npi,rMeHffeMofo O6OpyAOn a'Hl4fr,.
B il.rroruHax nucorofi MeHee 15-20 n c e,KpaHaIvIIi,

AuaoparMaMr{ .H s,!ipaMi:1l, M B Ka,MeHHbrx rrpH3Max cM,e-
ua,HHbrx [IJroTHIr M'o)r(Ho np'rlMeHfTb KaMeHb, MeH'ee Kpyu-
Hufi, qeM B Ha6pocHbrx nJroruHax 6oJrbrrreft nucornr.

E) flo TV 24-32-43 npnMeurreuufi .u.irs xaueuuofi Ha-
6pocxn H KiraAKpI Ka,MeHb AoJr)r(eH y4oBJrerBopflTb 'cJI€AyIo-

ulurrl rpe6oBaHnffM:
1) ,ucnoJrbsyeMnft sHa6pocKy KaMeHb Aon>xeu 6nrt 6es

pe3iI(HX BbICT,IIOB H OCTpbrX yTJIOB C OTHOIIIeHHeM Han6oflb-
IIIero pa3Mepa K Har,rMeHbrrreMy, He ,IlpeBbrrrrarcql,IM Tpex;

2) IB NTOTHHAX H3 KAMEHHOI1 HA6POCKH COACPX(AHHE IVIC-
noqu rre AoJr)KHo rrpeBbr,ruarr 570;

r) n'nn n,o,4srpaHo,n,o,fi KJTaAKH 'Ka,MHH AoJrxHbr 6uIrr
nocreJlHcrbrMli Lr HMerb roJrrrr,Irlly He MeHee 0,2 JvI,

.[JIr.IHy n,e 6o.nee 3--4-r<parHoli lrx roJrIIIlIHbl I{ rxup,LlHy -

He MeHee 2-xparuoft.

. .tr) Couacuo CHUII KpyrrHocrb KaMHr LI efo Sopua npur
orcyrcrBrlrl cuequaJlbHbrx yxasauuft B Ilpo€,KTe AoJI>KHII
yAoBJIexBopsrb cJreryrcrrluM rpe6onanuRu:

l) AJIn KaMeHHbIx Ha6pocHbIX nJI'olH,lI coAepxaHlre MeJI-

KHx KaMHeii necopr Ao 10 Ka AoJrxIIo cocraBJrffrb 'He 6o.nee

5010, a Beco,M 10-30 Ke-se 6o.nee 25010;
2) llrrr K,oHcrpy,xqnft us cyxofi KJIaAKH pa3Mepbl tlocre-

JIHCTbIX xauuefi AoJIx(Hbr 6url He MeHee 5 ctt TI,o ,Bblc,cre

B He MeHee 30 cJvL no IITHpI{He H AJII,IHe.

4 1 *  
/

T.
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2. Tpe6onanun K KaMeHHoft Ha6pocKe H KJraAKe

,{onycrnuue,u.eQo,pMarlnrr ts KaMeHHoft ua,6pocre, 3?B:H-
CffIIIUe OT KaqeCTBa OCHOBa,HHff, ,ECnOJIbBy,gMOrO KaMHf LI

rulgTg'ocrn Ha6pocxlr, c,BfiBaHbr c KoH,crpyxune,ri gKpaua:
npu 6,o;ree xtecrKofi- xoncrpyKqnu lpflycr,u,Mrre le$oprua-
qH.I{ M'erIbIIIe, a tpe6,onauufi, np,e4bflBJlf,eMble K,rlr'rorHocrlr
rauegsoft na6pocr<l,r, ,qoJrxffibr 6urn strrue.

flo TV 24-32-43 KaMeHHaff na6pocxa r.r KrraAKa B Ha-
6pocnux rrJrorHrHsX AoJrx(Hbr yAoBJrerBopflTb cJreAyrorrluM
rpe6oeauunu:

a) nau6oree rcpynnufi KaMeHb ,B Ha6pocre (n npea,e-
Jrax npou3BoAcrBeHHbrx Eosuc>xnocrerl) c.neryer paarroJra-
rarb 'K 'orKocaM uJr'orIIHbI, a uau6olee ,N{eJI,KI{rl - e IIeHT-
palruofi 'ee qacrfi;

6) uyclorHocrb ,xa,MesH,ofi na6pocxn He AoJr)r(,Ha rrpeBbr-
IIIaTb 40010 ts nJroTuHax tsbr'corofi ,M,cHe€ 1,5 n u 35% - e
nJr,oruHax slrcorori 6otee 15 u;

,s) B ,rlJr,orrnHax c nur6KHM 3eMJrflHbrM sKpaIIoM Ao,nycrr.r-
rvrnrfi npoqeHT Merorru n rauenuofi ua6pocxe u ilycror-
HCCTb He HopMr{pyorcs.

C'or"nacno CHuII rtpn orcyrcrBur,r cflerruaJrbnbrx yKa3a-
.Huft e npoeKTe o6uufi o6teu ,nycror B ,r{JraAKe iHe Aofl-
xeH rpeBbrruarb 25-'304/0.

3. Bucora c6pacunaHuq KaMrrfl npu Ha6pocKe

Ha6p,ocra KaMHrr B 'nJrorlrny o6Hrru,o ocyuecrBJrrrercff c
scraKanbr. AJrq ttplt.{a,HHfi ua6p,ocre 6o.rrrurefi rrJrorHocrr.r
qe.neooo6pa3Ho ycrpa.t'IBaTb EbrcoKl{e gcraKaAbl. OLsaxo
Bbrcora c6pa,cunaHurr KaMHff JrHMr{TI4pyeTcfl .4orIycrHMbIM
KOfi,HrrecTBOM MeJrOqE, KOTS'pOfi O6paeyerCr TeM 6OAlUte,
rIeM BbI,uI,e Bbl,cora c6pacunanur.

Bucora ,o6pacunan,r.rff KaMHs xote6aerarr B [peAeJrax or
6-8 ^o 25-45 rt a B KalKAoM ,KoHKp'erHoM c.lyrr3e ycra-
H a'BJI'II,Ba,eT,Cfi OIIbITOM.

I

4. Bu4ur HaOpocKH KaMHfl no cnoco6y
ynfloTHeHHq

flo cnoco6y ynJror'Heuns pasfifiqaror cJreAyloutue BHAbI
xauenuofi f ia6pocKu:

a) 6es Ao[oJruHTeJrbrroro yrrJrorHeHufl, KpoMe caMoynJlor-

TieH[{ff upu c6pa,cbrBaul4u c gcraKa'Abr;

6) .c paspaBH,HBaHI{eM u ynJrorIIeHLIeM KaMHfl iBpytl,Hylo

I{JrLI npH rIOrMOr.(Ir XaXUX-.nU6O O,py,Ulil.i \Vt MeXaHHqeCKHX

npucneco6neHufi;
,e) c sanolH€titleM nycroT Mex(Ay KaMHfiMH 6oaee MeJI-

Kr{M KaMH,eM ,H 3&CbrrrrKofi M,eJ.OrrbIO (n rpailHqax Aony-

crHMoro), r{To cyule'crBeHHo cHHxaer nycTCITiHocrb HaSpoc-

Kr{; IIpI{ STOrU He ,{Ony,CKarOT CKO'I]reHHq ,MeJIOr{H, TaK KaK

oHo BeAer K cHH>xeHHio Karleclna na6pocxl.t Ha AaHHbIx
yqaaTKax;

r) c o6pa6orxofi crpyefi Borbl; TaKafl, na6p'ocra rlo3Bo-

ilqeT xcpolllo paccp,eAoToqlzTb M,eJI,otIb H 3arHa{b ee B ny-

crorbr M,extA,-v KalrHfiMH. flpu ,o6pa6orxe ,Ha6p,ocxa ctpyeft

BOAbt IIOA AaBJIeHI{eM, KOTOpOe Ha npal(Tl{I{e AOCTHfaeT

5---7 ar, 6o.nee ):[J'IorHeHi{o pa3Meualorcff 14 orAeJIbHbI'e

Kpy[IHbIe KaMH'H ria'6p,99611.

23-3. YCTOIAq14BOCTb HAEPOCHbIX TIJIOTHH,

HX OTKOCOB H OCHOBAHI{f l

flpoexrrrp,oeanne reJla Ha6po'cHblx TIJIoTHII M Korlcrpyr-

uHfi, o6ggngq,l,tBaloulnx H.x BoAoHen'poHHlra,eM'ocrb, BBITAy
OTCyT'CTBHfl TOTIHbI-X MeTOAOB,p,acrleTa O€HOBbIlBaeTCfi r"TIaR'
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HbrM o6pa3oM Ha orlblre Bbl'crpoeHnblx coopy)Kel{Hfi. !p"

OfiuqnO npH,HHMaeMbIx oTKgcaX IIJI6THH ngBepKy y'croftuH-

rBOCrlI Ra CIBTIF npo'Bo/:I,flT Anfl n.loTtttl c Al{a'Qparuaun no

BCeX Cryqaffx, a ,ltnfl nJI',orHH c SKpaHaMH - JIHIIJb P CJIy-

qae TJTHHCTbIX ocHosaHllft. I[pn HecKaIbHoM 'o€HoB?HrH[I

nJIorHHb[ ueo6xorn'Mo flpoBepnrb oc'Ho'BaHplff Ha fl'potlHocrb

ii l ycTofiqHBocrb [porHB,Bbrn,llpaHHfl.

l. Pacqerbl ycrofiqueocru nJIorHHbI Ha cAB[r

Ang cnyqafi paBHo6e,u,peHsono npo$n.nfl flJl'orlaHbl 'c 3K-

rpsnoM (yponelrl B'epxHero 6reSa upl{Hsr 'Ha orMerKe

ipe6xx nJIorHHbI, Snr. 23-4,a) pacqer npon3BoAqr no

Qopruyre:

r , ' ( H '  - f  t H 2  I

K"3- : t , l t ' ,1/ 'ctgaibH) +; ctral (23-l)

r.rJIH n,oc;Ie [I eKoropono npeo6 p'as oBzH,Hr I

ctg a (23-2)

b

H1{.

r(zf  +r)  ( ' . i l )
.II,.nr c"rryuafi IIJI,orltIHbI c araa$parlr'ofi (Srar. 23-4, 6),

€€JIII rrlrp€He6peur co,6cTBeHHbIM BeCOM 1Ua$p.aruu N pac-

nopoM 'Ha Hee ,oT ,B€PXOBOIO KJII{Ha, ycloftuunocrl Ha

c.4Bfir npoBepffIor rl,c SoPuYne:

1H2  lH ' ,  -  - l
K" 3-: f T, (t "* " 1uH 

) 
(23-3)

HJIH

, K c r 2 b
C t $  a :o " T r H

t -
T

(23-4)

B nplaeeAeHHblx Soplr,rynax flpHHfiTbI cleryrcufie o6o-

3HAIICHI,Ig:
H - ettcora IIJIoTHHuT B j[;

b -utupuHa IIo rpe6uro a ,ru;

Kc -  xoeQ$nuraeur ycrcf tut teocru Ha cABHr;

i -o6t'errrur,rfi eeC ria6pocKl4. (rc'raaxu) 'B tltts:-i-o6tenauufi 
B'ec Bc.[,bI s rlius;

l- xosSSHIIIreHr rpellrs ua6pocxll (xna4ru) no oc-

HOBAHHIO;
@- yr,oJl 3ailo,x(eHHfi oTKoca B rpa,4ycax.

flpa pa,cnoJIo>KeH'H,I{ ,llraQparlrbl He y Kpafi rpe6Hn B

Qoprvrytu (23-3) lr (23-4\ BBo'.d,flr H€ norl'Hyio IITHpHHy

no rpe6un b, a tonaKo qacrb, pscrrIoJIo)KeIIHyIo c HI'I36B9I'I

cTop,o{rbr aua$parutt.

@ua. 23-4. Cxenw
I

2. [Ioeepxa ycrofiquBocrn ocHoBaHHfl nJrorHnbr
Ha BblrrnparlHe

B c.ilyuae H'ecKaJrbHoro ocHoBanHrr [oBep,Ka npon3BoAHT-

cq aHaJof,HrrHo IIoBepKe AJrg 3eMJIflTIbrx IIJI,oTI{H (crr't.
r e .  T2 ) .

nns o6ecneqen,Hs patsHoM'epnoro ,[,dBJIeH,Hfl Ha oclroBa-
HHe (C Ueltn ycrpaHeHEfi Hepa:BHoMep,HocrH ocaLKH nJro-
THHbI, qTo oco6eHHo Balr{Ho AJIfi nJI,orHH Ha HecKaJIbHbIx
rpy,utax)'u'eo6x'o,r,lEttto,'rlo6bl pa'eHo,[eftctByloillaq Bcex

cHJr npoxoAnJla Bo3MolKHo 6.nux,e K cepeAnHe ocHoBaHHr.
B reoperuqecKoM TpeyroJIbHoM npo$tt"ne 4nq c.lIyqaq Ha-

noJrHeHHOro fi nycrofo BoAoxpaHHJIHula ycJloBuro npo-
xolKAeH.Hfi 'panno.a,eftctnynqeft qepe3 cepeAuHy ooHo,BaH'Hr

y.q,oBJlerBopger paBH'o6ea,peuuuli rp,eyrrolrsntfi upoQ,u.ll c

l fJroM a :${o$Q'. B nrpanrnu'ecKoM Tpa[eqoHAaJILIIoM'IIpo-

szre .n.na yAoBJierBop'eHHff vKa3aHHoro rBbIIue vLIIoBHt

ueo6xoauMo yno",IaxnBarb nepxoeoit orKoc.

3. 3a.lrolxeHlle orKocoB H urHpHHa rro rpeoHlo

B na6po,oHblx niIo,THHax 3aJIOXeHlIe OTIiOCOTB :3aBIICHT OT

KOHCTpyKIII4fi Teila IIJI,orlIItbI, ee Bbrc',oTbl l',I KarI'eCTBa Mare-

prrara, ot cefictutnqHocrl'I paftoua u n'p.

B Ha6po.cHblx nJIorHHax yroil 33JI'o')K'eH:HE or'KocoB' He

norcpurux cyxoft x.nalxofi TIJII'I l{Melouux it'e6ollruofi cnofi

norgKpaHoeoli KrrarKI'I, noJlx(eg 6ltts He Kpyqe yruIa ecre-

crBeHH,oro orloca MarepHaJIa ua6pocxt't.

Betytquua yfJra ecTecTBelrHofo oTr@ca ,MaTepHaJra B KaX{-

l : I , 2 a q 1 : 1 , 4 .- 

8""-eblcoxnx IIJIorrdIl H nJI'orHII' crpoflul'Hxcfi B,cefi 'cliu-

*.lir* pafionax, npn'HMa'or 6oaee rloJlonoe (ua 15-

20olo\ 3aJI,oN(eHHe orKocoB-

Ilftapu.uy rrJroTtrHbr no rrpe6Hro rra3Haqarcr c yqeToM e'e

tsbrcorbl, ycnonufi 3I{crIJIyaraqI'I'H (np'oee,ua) fi ll'pou3Bo'rcr-

ea pa6or. Illup'uily- ua6pocnux ttJI'orlIH ro rpe6urc np'fiil 'u'

*aIi" oxo"rro 0,1 H, uo He Mene'e 3-3,5 n'

23-4.  nPOTI{BOOHJIbTPAI{ I4OHHblE 
ycTPOf l  CTBA

NJIOTHH H3 KAMEHHOH HAEPOCKTT

I(oucrpyruuu, o6ecneqr,tearculue BonoHettpoHHIraeMocrb

ua6pocuirx nJroTrrH (axpann Ha BepxoBoM oTKoce, AI{aS-

parMbl Iz flApa B uenrpa.rrruoft qactn nnotunu), AoJIxHbl

-vroBilerBopnTb c-leAyloulllM rpe6ooauuattt: BoAoHenpoHH-

qaeM,ocrb IIpH BCeX y'c.ll'onunx pa6otu IlJIori'IHbI lI BO3MO>K-

K pacqemy Ycmortvuaocmu nPu cdauee
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Hbrx ee AeoopMauHqx, npor{HocTb .u*,rf EocnpHflTnfl Ha[pfl_
r(eu,Nfi 'or AaBJrerruff BoAbr vt ilb!.a, AocraToqHag m6xotrn
xoHcrpynlufi B OTHOTueHHT{ OcaAorrHbrx H reMleparyp+rbrx
eeQopuaquft.

l .  SxpaHu

Bconper,reuuori rrpaKTHKe crp,onTeJrbcrBa Ha6pocuux

Co cr,opoHbr aKpaua noBepxHocrb ,cyXofi ,rna,fxra rrHorra
NPOJIHBAIOT IICIUCHTHbIM PSCTBOPTSI{ HJIT{ BbIPABHHBAlOT

cJIoeM ,6,eroHa.

T,o.nuluHa no4arpanonofi Ki-raAKH sa,BHcHT .o,r yc.noelrfi
pa6o,ru gKpa,Ha H ero KoHcrpyKrrH,H; MHHHManbHyro roJr-
tquHy .cyxofi KJTaAKH BBepxy npJ{HHMaroT He MeHe,e 1,5-
2 *t.

Alx ycrpaHeHnfl cABr{xoB no KoHTaKTy MeXAy Ha6poc-
Kofi E uoAoi(paHoB.ofi xla.u,rofi npeAy,cMarprr{BaroT oo,oTBer-
cTBJIOUIee c,onpfl)r(eHHe KJIaAKH C Har6pOCXOr?.

OcuonHurtvu't fipe,H,Myrqe,crBa]iri na'6pooHux rrJr,orl{H c gK-
paHaMr{ no cpaBH,eur{ro c Ha6p,ocHbr,Mr{ nJr,orHHaM,H c
IIeHTpaJIbHo pac['oJr,oxeHHbrMH 4uaSparruarau flBJrffrorcf:
1) 6d.nruras ycroriuueocrb nJrorr;rsu 6aaroAapfl yrracrrlro B
paSore Ha .cABHr e,ceft Ma,ccu ua,6pocxu; 2) 6oaee paBr{,o-
Mep,H'oe pacllpe.qeJleHlH'e Harpy3KH Ha o,cHo,eauae; 3) Ao-
€TynHocrb ocM,orpa ,tr peM,orrra KoHcrpyrquu; 4) rrleururnfi
o6teu 6etoga ua ycrpoficrBo sKpaHa, rre,M Ha rlraccHB,Hbre
H EoJIbIe aua$parlrsr.

B Hacroquree BpeMq sKpaHbr BbrrroJrurrroT HJrH H3 x€cr-
KHx Marep,HaJr'oB (Aepennuutre, 6erosuue, x,eJre3,o6grou-
Hrire H MeraJrJruqecxu,e) uJrH H3 rlJracrr{qHbrx (rauuRuue,

IgpQqHHe, acdtantroBble, H3 6ury.uHux cMecefi a np.).
fu6xocrs gr(paHoB rH3 x{ecrKux MarepuanoB ,B coorBer-
crBr,r'H c geo 6x oAr{M ocrblo o6ecneque a ertfl Ko H crpyt{T,HB HbIM !r
MeponpHflTns.MK, gKpaHbr Ir3 nJracTx{qHbrx MaTep[aJroB Bce-
rna o6na,4aloT seO,6xOrlurtofi ra6xoc*rc.

a) .[epeeqHHbre eKpaHbr (Sur. 23-5,a 6 u e'1 rrpuMeHs-
IOTCg mp'H HaJIUq;HZ [I3 MeCTe HJIH npl{ BOts,MOX(HOTCTH IIO:[y-
q,eHJ{ff c,o,oTBeTcrByroqero KarrecTBa JlecoMaTep,waila:' tIpH
6n aron pn arHbrx rsrlrM aru rrecKux ycJroB Hfl x, cnoco 6crnyloulltx
cox.paHuocrT{ Aepetsa; npH HarHrrHH y.c.nonttfi AJrfl ,BbriroJr-

HeH'r,Iq peMoHTa. K,o,ncrpyruHE AepeBsrrHbrx 3Kpa[roB o6uq-

Ho cocrour ws 2-.3 (n aaeucrzMocrfl or Bbrcomr n.nonuuu)
roprI3oHTaJIbHbIX psAoe AocoK totrullluofi 5-7,5 cilt, yJto-
)KeHH'brx c paa6'exnofi [rBoB Ha ycTauoBJreHHrne B.4oJrb
orKoca 6pycrr. I-lasrr ruex{ry AocKaMH TrrlareJrbHo npoKo-
HonarruBalor ,cMoJrsHofi nax";refi, a Me)K.4y c.rt'oqMfi "4ocoK H
6pycren rrfl npeAorBpau{eill{ff xop,o6n,euux 14 pacrpecrll-

Ba'HI{fl rIpU BbrcbrxaHHH yxJaIbIBaroT rH.zIpoH3oJIflIIHIO E3
6nr,y'uulrx MaroB. Epycrn o6uqso yKJrarblBaror 3an'oAn;H-
l{o c fio.r3xpauoeofi KrrarKofi Ha paocroflHnu 1,2-1,8 m u
cKp,gln"rr c ,nefi anrepan,u. B Heroropbrx cryrlaflx npH-

Meusror 6pycnn crJrou,Hofo pflra (crvr. Sxr. 23-5,6).

To.nuHHy ,Eoco,K AepeBflHHono gKpaHa yBerHtIHBaIor rlo

Mepe 3afJry6.n'euun or rpe6na (no mepe flo,BblllleH.l{ff Harlo-
pa eo4u). I4sorAa npuxo.ltircfl yBeJIlIq,HBlTb ,H KoJI,HrIecr-
tso pf.qoB AocoK B sKpaHe.

Co,r.nacso Ty 24-32-43 .81, AJrfl AepeBfiHHbrx oKpaHoB
np,r.rMeHflroT nHJr,eHblft .nec ]IapoK 0 {.I I rE3 COCHbMJtVt Jtl4'

crBennuubr, npocyuenurttl .to BJIaxIIScrI'I Ho 6ounee l8%

u np,cunraunufi aHTHce[T]iKaMH, He pacrBopflIourrx'lHcfl B

Bo-4e.

@ue. 2,1-5. ,il,epeenuruorc lrcp(tvbt

s - KoHcrpyr(r l5s 3ripata; 6 - eapuanr sr(paHa ̂ no cnrouHor{y ps:ly 5pycuee; e - 
1'crpoircrBo.. crblKoB;

l - 6 p V c u i ; - 2 - 4 n x i l n e  n p o j l o J r b l r b r e . u , o c k u ; 3 - e e p x H r . r e  n p o A o r l b H b l e ; { - o c K t ' I ;  i - n e H l x o e H f i , x a H a r .

/  5 -  n p o c u o , r e H H L t : i  r o f i . l o r ;  6 - n e s l x a ;  / - 6 c r o u H u t l i  s y O
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t,[)

@u.e. 23-6. IlnOmuua c ilcecmKuil Jrcertesodemonuw-ilt sKpaHOil

4 - n J r o r H H a i 6 - . u , e r a J r b r e M n e p a r y p n o r o  t u s a ; . 1  - - r p 1 g 1 1 ^ 2 - c ; t o f r  t n J r l o B n f f ; 3 - a n o p e x u ; 4 - K a M e H H a f , u a 6 p o c r a : 5 - n o l g r -

pa"oi'ii'*ni.,ixa;6-'ft'!""";ffi;ff;'d;t"#:lmf=.rf,;y!";"*ltt".t'"t-tl.ta-fonrpQopc; e-xcenego6eroHHas 6aaxa:

t)
/I.ledttaiu

olbtr,

V)
o ,,.-"4\

Acgutn

t)6)

@uz. 2S-7. Ilnomurua c nortyxtcecmvutt uceJlesodemuHHbt'Lt gKpaHo'il|

d- [no r 'Ha i6 - reMt reparypHqf iu rou ;6 - rop*3or rT r l l n -n f toca loqnu f i r r roB ;e -co l rp f f )KeHuec ,sy6ou ; r - rpaHnr ;9 -u ' ro r -
Ho cJre)KaBrxuecr nriocu; s _ ra*"oHa;;[[il;;;-l 

- noaJ*p_"nosaq Krz_.q*a; s - rxeaeac6ero*rrbre rrrr'rrbr eKpa'a;

6 j  6eronsuf t  sY6; 7-  sacunra

THHaX,CKpyTb IMtsepxoBb lMorKocoM 'Bb InoJ IHeHHb I ' l { ? I3Cy -
xofi ruraAxlt IIJII{ ,}I3 Kna,llKH Ha pacrBope'

3r,n expanbl cocroflT ns cn'nouruofi 6elouttofi nIrlr xe-

n.tooi"o"hofi u;ll'Itu, yJIoxeHHoI{ Ha noAsKpaHotsylo KJIaA-

lcy I{,p,a3,[eJleHilIofi neptraxa.IlbHblMu TeMneparyp'HbIMH IIIBa-

M[{ .Ha or.tI,eJIbIIbIu ."or""' . flpoFenr ap*rupoBaHHg' nJIHTbl

xone6.nelcs B [IpeAeaax 0,5-l o/o '

A.ns crpenJleHnfl gKpaHa c TeJI'o'M lJIorHH!il erc apMa-

(.

0noWn

gfiEHHAF

1r22
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6)

@uz. 23-8. Ilpuuep

0aara

KOHCmpyrcryuU WBOB nOJtyACecmKOzO

a - ocaaoquuii  tnoa; f  -  reuneparypHuft

flpoctrtotreu. Souaox

0nopran 1epmurannon 1attnd

fic ertuo6emo HHo?o etpaHa

TITOB

0noPaan
?0put?HmLnbilu

.)

6e'pwsn ilturila

A$ecno-

acpanunaSarc

uBtt

ABU c *tedtuuu

nnocmuHKCIJ4u

fiepe*teuuan

t7rollt4UHA,

Hutttnea

ntuma

!peudtr.atrc

omS|pcmun

flffieptaocm s noxPo8aeEca

6umy*to*t

6uz. 23-9- I-ufrcurt crcenesodemonnotrt ercpaH

c - rlnnrbr srpaua; 6 - Sparueur pa3pe3a

Typy cBsSErBaIoT aHKepaMIr, 3a,4eJIaHHbIMIl E I(.IIaAKy rle-

pes 1,2-1,5 u, a upul uo4erpa'uoe,ofi KJIaAKe, BbInoJIHeH-

nofi Ha pacrBope, cotrpfl)K'eulre ocyulecrBnfiercfl rI'pE. _no-
Moulfi ctreql{aJlbHblx 6alor, 3aAeJIaHrIbIx B KnaAKy (Qar.

23-6)
floryxrecmue x<e.[.eso6€ToHHble SKpaHbI cocroaT Hs or-

,4eJIbHbIX xeJres,o6er''o,HllbIX npl'MoyroJlbltblx TIJIII KBaApar-

HbIx IIJIHT, cBfl3a,Hnblx Mex(Ay co6ofi rn6rutvtu tsoAo,Hefipo-

I{ HUa eMbIMH COeAH,HeH'I{q'MI{.
fl;tsln lto KoHTy'py orlnpalorcl 'Ha xeJleso6elouuue

6al,ru, 3a,{e.rragHble B nqAgKpaHo'Bylo Kna4Ky nu6o 3a'noA-

JIHIIO C H'efi, JI,i.t6O' C BbICry[ONt, paBrIbIM '1g;lglgrH€ nJIIlrbI

(Snr. 23-7 u 23-8). Tomrt'utta IIJIIIT sKpaHa Aocr'nraer

B ocuoBallun npuMepuo 0,010-0,005 Bblcorbl nJIorHHbI.

fu.6x,Ne xeJeso6erouHble sKpaHbI tl'puMeuqlorcfl B IIa-

6pocuotx nJI'orH,Hax 6o.lrorIuofi Bblcorbr IIJIH Bo3BoJ,HMbIx B

cefictrtuqecxux pafto'uax, a raKx{e upu ueo6xoAnMocrll

o6ecnec,tlTb,MaKcN,Ma.nbHyIo ru6roctr n BoAoHenpoHinqae-

MOCTb KOHATpyI{qI.IH B Cn.yqae Bo3M,oxGbIx 3HaIIHTeJIbHbIX
qeQopua,qufi^ r'e;ra TIJIoTHHbI (Qg't. 23-g 'u 23-10).- r

Tarofi gKpaH cocrollT H3 H'ecI{oJIbKHx cJIoeB xereso6e'

ToHHbrx IIJrI{T c npoctorixau,u 6uryua Mex{Ay H'HMH, o6ec-

Ileqlrgalounus 6o.trsruyro B'oAonenpoul{uaeMocrb H Bo3Mo>K-
IIOCTb HEKOTCIP,bIX NOABH}KEK OT.HOIO CJIOfl TIJIHT OTHOCH-

r'\eJIbH,o npy,roro. Kaxilufi c.;toft, Kp'olrl,e BepxHefo, .co,cro'llT

I,I3 OTAEJIbHbIX HE C'Bfi3AHHbTX ME}I{IY CO6Ofi KBA.4PATHbIX

nJrHr c pa3MepaMH cropoH 3-9 ,n H rorllqHHofi 8-18 c,tz.

il.narrr coceAHHx cJIoeB yKJIaAbIBaIor c nepeerexofi

I I IBOB.

fl;ruru Bepxnero cJIofl coeATIHrForcfl Me)KAy co6oft ru6-

KHMJ{ BOIOHenpOHHIIae['IbIi\'IH IITBaMI'i. Ceq3n MeX(IV OT'

,qeJIbHbIMIl CJIOgMH H BCeIP SKpaHa C TeJI 'OM fi"TIOTI4HL'I OC}-

i lIecrBfiqercr aHKepaMH, npeA,craBJrflIou-luMn co6ort npyrbf

o,lorHyrorl apMarypbl, 3aJ.eJIaHHbl'e Iuex.(y or.r'eJlbHbllI'H

CJI,Ofl'MI{ UIHT, a TaKXte Cne{'ltaJIbHblMH 3aKp'enHT€JIbHbIMH

6a.nxaun HH)K,HHX nJIHT, sauy'6.nneMbIM.H B noAsKpaHoB)'lc

KJrarKy. Aprtratypa nJIHT - or,HHor{Hafl, pacno.IIaraeluan B

IIeHTpe IIJIIIT, It CHMM€TpHqHag S O6OHX,^HaII'paFJIeHllfx.

flpoieur . apMHpoBaHHfl Aocruraer 0,590. Cor-nacua

Ty'24-32-43,AJIn xeJleso6eroll l lbrx sKpaHoB rpuMeHflerct

?2,
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i \ , reHb; 7- crrof i  acdanbra

6eron._ Mapxra He ,Hralr'e 170, ,no,,toHenpoHxrlaetrufi H Mopo-
3OCTOIIKHfi.

e) .&leraa.n,nqecKue sKpaHbr (Sur. 23-11) o6;la.qaror
boarnofi ru6rcocrsrc. 3xpan rcocrorlT H3 cBapeHubrx Mex(-
ay co6or? crad'IbHblx JIH,croB .roluguofi e HecxonnK,o ,MHJ-r-

JrHMeTpoB, yd'r,ox{eHHblx Ha I{eMeHTHoft nolroryoBKe n,o n,o.{,-
sKpaHOBOr{y cJroro.

T,eltneparypHbr,e ureu o6urr,Ho ycrpaHBarorcfl ToJrbr(o B
EeprHKaJIbHoft nr,o,cKocrH tlo orKocy u Bbrrror,Hqlorcq no
THny, npHBeAeHHoMv ua $Hr. 23-11; .rlurut B r{eKo,Topbrx-
cJlyrraqx npe,{ycMaTpH,BaFoTCH rrrtsbr TaKx{,e H B fopH3oH-
rra"lbHofi uJTocKocrt{.

foplrroHraJrbHbre urBbr Me.)KAy orAeJrbHbrM,H JI,IIcraMlI ne_
JIanTcfl B .HaKratrKy, cBapHbrMH. Con.pnxenue sKpa,Ha c
TeJtoM nJIOTI{Hbr OCyU{eCTBJrfleTCfl aHKepa,MH, I(OHCTpy,Krr.Hfl
Koropbrx AoJrxHa npeAycMaTpnaarb Bo,3Mo)Kuocrb Ae$op_
M a L I H H  3 K p a H a .

tlo TV 24-32-43 Ar,q M,erarnurr@Kux sr(paHoB peKoMeH_
AyeTcq MeAHcTaff H XpOMOMeAeMapfaHrIoBafl rHcTOBaq
cTaJIb, o6ecneqHealoulas. XoprsuryTo cBapKy (6ea Hapyme-
HHfl MexaHHqe,cKHx ,ceor?crs ,ueta.rraa) u ycrofiu,HBocrb ,oT
Kopposr.rn. B pafiouax, rAe ua6"qpAaercs 6uoxopposHn (m
xeJre3o6axleparl), H'eo,6xo4uturo o6ecuesHTb HaAelKir,ocrb Ii
J,O,1,r\CBeqHOCTb gKpaHa OT 9Ttrdx ar,eHTOB, TaK iKaK ,B 'pflne

c"TyqaeB onopox(HeHl{e BoAoxpaHr{Jrr.rua nrrfl peMoHTa 6u_
Baer 3arpy4HeHo uJrH Aax{e rreBo3Mox(,Ho. flo Mexanuqe_
cKHM cBoficrnaM cranb .urq gKpaHa AoJrxHa o6.naAarr
BbrcoKIIM npeAeJroM TeKyqecr,r.I n 6ons,urofi soHofi nJ-ra,crHrr-
HOCTH.

r) Srpaurt H3 tura,crnqHbrx Marep:HaJIoB BbtnoJrHglor H3
IJHH'HCTbIX f|PYHTOB, M'HIIO6,CTCHA I] IH3 C[CqNAJIbHbIX H3.O.

JIf iTIH,OHHbTX MaTepHaJI

Eonrruoe p acnpocrpaHeHl{e fioryruur,H gKpaHbr, Bbr,noJIHs -
eMb{e ilc3 rJr'ri,Hn,crono rpyHTa. Pasveptr Tai(o'ro gKpaHa Ba-
BUcflT OT BbICOTbI IIJIO,THHbI LI Kaq,e,CTBa llpfiMeHfleMor,o
rpyHTa. Tpe6oaauur, npe.r,'bfl,BJrqeMbre K Bo38eAeHHn ra-
KLIX gKpaHOB, aHafiO{n[rIHbI Tpe6'OB aiH.t4flM, Ilpe,Il.',rqSrg,eMbrrlt
K 3eMflqubrM rrJrorl{HaM (cu. rrr. 22).

Vg yc.rronufi ycrofiulreocrn sKpaHa v rJrfr 3arrlnTbl
ero oT npoMepsaHHs noBepx sKpaHa yKnaAbrBaroT
uoqsufi gaulursrrfi crofi Lrs necqaHo-rpaBeJrucrbrx Ma-
Tepr.raJroB.

Iion,crpllx4ltx a cQamro6eroun oro oKp aH a, BbrrroJr,HerrHo-
ro Ha olsoft H3 Bbr.crpoeHHbrx rrJr,orr.rH, noKa3aHa ua. $ur.
23-12. Srpan cocrorlT r.re l2-cu c-rrofl ac0a.nrro'6elo'Ha'-
6nryivr-6eroHa (.una ca,on n'o 6 cul, yJrox(eu,Hofo na 9-cu

cJl'ofi ,nopHcr'oro 6erona, Doxp,Hlgpg IIoA traBJIeHHeM ToII-
KHM Crr,OeM CM,eCU 6Urynra H 6eH3fiHa. Cnepxy ac$alslo-
6eT osHufi gl{paH 3arrlt4rrl,eH,rrJrr'rrai"{H r{3 rropucror,o 6eloua,
HMerorqI{MH pa3,Mepbl B rrJra,He 3X2 ,eu ;H ToJIITiH,H} 10 cu;

rrJrr{rbr cHa6xeHbr ap'Maryp,ofi e nHAe ru,6xoii HepxaBelo-
urer'I cerKi{, noAseueuHoft x rpe6nrc IIJIor.HHbI. 3aqurunrr?

c.noft cno6orlro cKod'Ib3HT no 6uryr.tHofi npoKratAKe, cocro-

sqefi Es 7 cnoee xJlollqaro6yuaxn'oro noJlorHa, TIponH-

TaHHoro cneuuartHofi 6rryrtruofi euy.lttcsefi.

4)uz. 23-10. IIpu-uep conpflltceHufl zu1rcozo Jtennode-
moH4o?o sKpaHa c sy6o.nt

J- c;toucrui i  axpan; 2 - rpw xeneso6eroHgbre nJtHTbr roautusoir no
lO c-u; 3 - ac$a,r lro6erou;-4 - rpH c. lol acealtra c npoKna.lKoft 6pe-
3eHTa; 5 -onopHar xereso6eronsag n,rr. tra; 6 - r,re.nxui i 'oxarasnnfi  i<a-

1tuz. 23-I 1. MemartrtiruecKu.tl sicpan

-  coqpr r r ieHt . rc  axpaHa c  s1 '6o : . r ;  6  -  c r i , r i :u  H aHi iepH , {HcroB gKpaH3;  , l  -  c rux  6e :  pacru l rpeu i l s ;

( rcur repar l 'pnr r f t  u rou) ;  J  -  a l i f iepb l

/

2 - c r l , r r  c  K o . { t t a K o ; l t
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,Qpenaucaae

@uz. 23-12. Eumyuuttil ercpau
.l - apvnpoBalrubre nnr,trbr Hg noDr,rcror-o
6etona ro;rutunofi 10 ctt;2 - 6urvr.,rriae nDo-
xnaAKa; 3 - nepnuft caoft 6uryu-6erora rba-
urr.rHofr 6 cu;4 - nropofi c.nofi 6uryu-6eroua
ro.rurunoft 6 c,tt; 5 - Jrpennpyroutr.ti cloft no-
pucroro 6erona roaurunoft 8 ctn; 6 - no.uro-

roBKa H3 pacrBopa

2. \uaflparMhr
Onur crposreJrbcrBa Ha6pooubrx uroruH c x<,ecrKofi

XHAQPATMOfi B ITCHTPC I]OrK83aJI HCYAOBJIETBOPHTEJIbHbIC
pByJrbTaTbr E Rr,rffBHJr pflA cyrqecTBeHHbrx HeAocTaTKoB HX
pa6oru fl,o cpaBHeH,Hro c [rJrorr{,HaMH c sKpaHaMH: Hcrilrrc-
q'EH'HE H3 .PA6OTbI HA CIBIIr BCPXOBO|O KJIITHA TIJI,OTH.HbI H,
cJIe,ApBaTeJIbHO, y,MeHbrueHI4e .ee ycTo,firlHB,OCTI.I, He6Jrar,o_
rrpHffTHbre ycJroBHfl pa6oTbr caMofi Ar,raopaFMbr - HaJrr{trHe
rlporH6oB, Bbr3brBaroq;EX c,M€rr{eHHe ee e- guxnrEii 6reQ ,a
cpe3aHHe, o6paaonaHHe Tp,eullrH H HapyueHr{e BoAoHerrpo-
HHrIaeMOcrr{. floerouy g,aa cTpoHTeJrbcrBa TaK,Hx rrJrorHH
Heo6xoAHMo coorB,ercrByloqee o.6ocHoBaHr4e.

Eo.n'ee ooBeprxeHHofi sergercq rrJrora,Ira c nJracraqHblM
qr,poM Lr3 rul,HHHcror,o fpyHra (Qun. 23-13). TpeSoeauua,
[penbflBJrffeMbre K KoHcTpyKT,HBH,bIM paSMepaM IIJra,cTHqH,o-
fo ffApa, T,e x<e, g"o H B 3eMJlflHbrx flJrorurrax (cm. ra.22\ .
flo AaHHbrM BHVIH Bo4reo, r.pnHflrbre pa3Mephr nnia
MorJIr.r 6u 6ruru 3HaqrrreJrbHo yMeHbrrreEbr (npnvepno B
2 paza).

f,IaoTvna c rrpol,r tio cpa,BH,eHr.rrc c rrJr,orng,ofi c ruu,s:u-
crhrM gKpaHoM MoxeT oxa3arbcfi ,6o.nee oK,ouoruuqHofi tto
o6oeuy rJrHHbI ,Lr 6ucrpee errno.nHarrao,ft, olHar(o ycJroBufl
[pOH3BOACTBa pa60T H3-3a Tpy,{HOCTI4,pa3,HOBpeMeH,IrOfi
yKJIaAKI{ TeJra nJIoTHHbr & qIDa IyCIOX<HqrOTCg.

t5,2+

@uz. 23-13. IIttomuna c nltacmuqHbl,tt ndpou
. l  -  ua6pocxa; 2 - nepexo,4Hr, l f t  caoir;  3 - rrJracrr{rrHoe ir,npo

23-5 .  COi lPqXEH14E TEJIA HAEPOCHbIX I IJ IOTT4H
C OCHOBAHHEM H , I I .PEHAXHbIE YCTPOflCTBA

1. KoHcrpyKrlHfl conpflx(eHufi

I loucrpyxuur cotips)KeHr4fr 3aBHcHT,or re,oJl,orurr,e'cKplx
ycaoalrfi ocHoBaHuq. or KoHcrpyKilurr rr Bblcorbr flJrorHIIbI.
flp'lt cxa.rrbubrx [.opoAax, 3axgtarouHx Ha [,oBepx'Hocrl{ oc-
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I{OBAHHg I,TJIH IIPI4KPbITbIX HE3HAII,HTEJIbHbIM CJIO,EM HAHOC.
IIbIX oTJIo)KeHnfi, colrpfl)r{egrde Bo4oHerlpoHurlaenaofi Kogcr_
p,yrqHH - gr{paHa - c ocHoBaHHeM ocyulecTBJrfl,grcfl .npH
noMourH 6ero,HH'o'r'o BeprHKaJrbiroro syda, onyllreHHoro Ao
s4opoeofi cKarrbr r(cu. Sur. 2J-6 ,u iZ_ly. B crryu"e 3a_
rpylHeur.rfi c npoxo4rofi qepffi a.nrloefift'eyO 

-o,iyurecrB_

rqercfl IIpH rloMolr{l{ onycKHbIX KoJIonII€B, KeccofloB LrJrH
3a6HBKLI MeT?JrJrfieecKofo IrI[y,HTa, a ra,K)Ke fipfi noMourH
npoxoAKr'r CrrJr'Olxr.Io'fo pq4a 6yponHx cKBaxuHr 3a[oJl,Hfle-
MbIX 6CTOHOM.

B p"aa cryr{aeB ,6lrsaer qe.nocoo6pa3Ho co3Aarb nporu-
noQnaulp,BrlHoHHyro 3aBecy npn noNrorrlu uer\{eHraqan, 6u-
TyMfi3a,rlH,n l.i r. n. B n,ocJrelHee BpeMfl c 6o,ruruuM yc[e_
xoM llpl{Me'HfeTcfi 3aMopa}KrI.IBaHLte fpyHToB, rl(OtrOpoe il,o3_
BOJrfler co3laBaTb M,ellsJro,THbr,e 3aBecbr no.4 5K,paHoM.

Ec.rt,r.l cKaJIbHbIe ,n,oporbl ocHoBaHHr 3aJreraroT na ,6onu-
urofi r.ny6uue no4 6o,rr,uaM ciroeM Ha,H,ocHbIx or.no>xeuuli
H conpsx(eHr{e oAHHr{ H3 yKagauHbrx Bburre cuoco6oB 3a_
TPYAHHTEIIbHO LITIH SKOHOMHqCCKH HC qC.irCCOO6PA3HO, TO
IpI{XOAHTCq CH;HX(ZTb ,BbrOOTy rrJrorrHHbr AO lrpeAerrOB, E,o3-
MO)KHbrx ilo )c"r'roBHflM $U;rlrpauvil !,Jr'- AaHHofo fp,yHTa
ocHoBaHHrr, JrH6o nir6upart Apynofi THrr rJrorfinlr. I4^cio,fq
H3 ycJloBuq co3AaHHfl B OCHOBaHLTH ,4O[yCTr{MbrX }repa3_
MbrBaloIIlEx crcopocrefi (pznlrparlHH,,corrpfrx(eHr{e rerra
'IIJIOTH'HbI CpeIHeI{ Bblgorrbr C OCHOBaHHeM M,Ox(eT 6uru
,ocyil{ecTBJlel{o flpfi 'r]o,Mo,Irlu Bt4cffrrefo I[rryHTa vJrH noHypa.

B nJrornHe ua'6poclro.ru Tatra c,onpfl)r(eHr{e oKpaHa c ay-
6,oM o6nqHo ocyqecrBJrrercfl B BHje ru6xono ioe.uHesns
vrJrv paspe3Hoft K,oHcrpyKqnr.,r nyr,eM y,crpoftcrna BAoJrb 3y-
6a so,loH'enpoHnqaeMor\o urea, iu6xofi .c.ironcrofi roHcrpyx-

\LrH 3aAeJr,r(H gxpaua r{, 'ru uapHx{pHoro coeAuHei{}rfi (clr.

Serr. 23-7,e, 23-9, 23-10).

2. ,II,peHax

flpu HecKaJTbHbrx rpyHTax .r.p,eHaxi ooHoBaHr4fl ycr,p,ar.r-
BaIoT .4,Jrfl 3auIHTbr ,or pg3146rs2 Sa;rntpaqxoHHbr,ivr noro-
KoM, a TaK)he AJIfl -IpeH,HpoBz,H;Hfi 3KpaHa I{ ,o'praH[t3,OBa]I-
Horo orBo,la npoQN"nlrpoeaeueficn qepe3 Hero Bo4br B
nr.rxuriii ,6te0.

Ans .qperupoB aHHfr ocHoBaHHs ycrpauBaroT rroA Ha-
6pocxofi o6paruufi $rznsrp (He rraeuee l/g urupnHbr iloAorrr-
BhI, crruTafl or ey6a), [orpurufi cBepxy c.floeM r\,leJrr{oro
KaiM'Hfl, a r{irorAa ryxofi xla"4xoft uiru 6erosnofi rrJrl4Toft,
AJrq sarqfiTbr or pa3py[ieunq rtpx ua6pocxe KaMHq.

B HeKoropbrx ,cryqafix inp,E ,oc,H'oB2H;H,t{ r4g fJrltHl{crbrx
fpyHToB IrJri4 M'opeHbr rroKp6la,gg o,cHoBaH,uq curo,rrrHofi .6,e-

roHHofi n,'lurofi ilp.HlvleHfl'ercfl AJrs npeAorBparrleHrff cMa-
qLIBaHAfl OCHOBai{r{fi H yMeHrrrrreHr4s r<ooQQNuueu, a Tpe-
Hklfl,_

,[,peuax 3r(paHa ocyuecrBJrfler,cq nyreM ycrpoficrBa B
HeM Crr'eurraJrbHbrx -4peH i{ yKnalxrr ApeHripytouerc cJrot
rroA gKpaHotrr, HarrpHM€p. B Br{Ae s:roq nopr{crono 6erosa,
a raKxe l{cn,oJrbeoBaFirieM .[Jrr orofi ueJru cr{orpoBblx ra-
Jreperl B noAoKpaHoeofi KJraAKe H 6erorlsol.r 3y6e.

23-6. nJrOTprHbr 143 CyXOH KAI{EHHOH KJTAAK14
VI NOJIYHAEPOCHbIE

1. f lnornsu Ha cyxofi  xaraeHHofi KJTaAKH

Taxue IIJToTHHnI ltr,!eIoT 6o,'re,e o'Sxaruil npo0n.lr,' qeM

ua6pocnue. 3aaoxeuue orKocoB rl .-rorrdHbr: rBepxoB,oro-

oKoJ ro  I  : 0 ,5  -  l : 0 ,7 ,  HE3oB ,o f ' o -  o r  I : 0 ,7  xo  I  :  1 .
BosseAeHHe rr;'rorIIH tis rcalteHHofi Kr-raAKIi Haayxo rpe-

6yer np,HMeHeHHfl 6,o.uluroro KoJIarlecrBa KBaJIH0HITI4p'o-

BaHHofi p,a6ovefi CIIJIbI, TaK KaK pa6orbt no yKJIaAKe I(aM-
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Hrr He MoryT 6urs Mexa,HH3LtpoBaHbI s rarotl cTeneHH, KaK
,pa6o/rbr n'o KaMeHHofi ua6PocKe.

OcHoeHH,e rpe(;oeaHLtfl ,K KaqecrBy vt Qoptrle, KaMHq,

H.cno{bgyeMoro LJrfr xauengoft cyxoft KJIaAKI{, a raK}Ke

n:pHHr-(t{,II pacnpeAeJleHfifl KaMHfl nO KpynHoCTI{ (no no-

nepeqnoMy ceqeHrulo n;rornHu) I{ AonycruMafl nycroTHocrb
yKa3aHbr s n. 23-2-

I4Hor.u,a no"ItgKpaHoBaff Kra.[,Ka, a [IHorAa v HH]I(HI{e

cn'oill (y ouronauHn) nJIo.THH H3 xaueuuofi I{JIa.u,I(H BbI-

II'OJI,HfIIOTCfl Ha BflX(yilIeM paCTBOp'e.

2. l lo;ryuadpocHble,rIJIorHnbI

Bnnougseuue qacruqHo Hg rauenHofi KJIaAKH Hacyxo
'u qacrllqt{o He raNIeHHofi Ha6pocxu (ct*r. Qur. 23-2,6)

trJlorlrHbr Ha3bI,Balorcfl floJtyszfipocHblM'I{ vJr'Lr na6'pocuu-

MH co creHxolt Hs cvx,ofi KJIaAKr.
B srnx nJr,oru'Hax Ha[opHyio tIoJIoBHHy np'o$nnn BbI,['oJI-

:[ItroT no rexHHqocKHM ycJIo'BHrIu AJlff cyxofi lrcilal.xil, a

Hr{3oByto - rJlfr, xanensofi na6p.ocxn.

Orrocrt ororo THna nJIorI'tH o6uqs'o HMeIoT cJleAylouee

saJrox(eHue: n,epxonofi - I : 0,5- I :0,75, Httsos'ofi -

l : l , l - 1  : 1 , 2 .
flpu ua.naqxr'H Molrlgo'ro cfi,oq uo,l9l(pag6sori xra46ll *rJrru'

nolnopuofi cr"esxn ,Hacyxo JloIlycKaIoT Lr 6'olee - KpyJoe
garox(e'Hl,I,e BepxoB,o'fo orKoca (npururepH'o Ao I : 0,3) - nnn

o6e,cneqegHq s,eo6xo.t l lnt1oft ycTofiuurocrl t ' i l . [ 'orHHbl rIpLI

cnBune B 3THx c.nyqaflx Hueoeofi orl(oc AeJlalor 6olee no-

Jrorr,rM - Ao I : 1,5-l : 2.

23_7. NJIOTHHbI CMEIIIATIHbIE

OcHosHrtNI u salt6oaee pacnpocrpaHeHHblM BI'IAoM cMe-

UIAHHbIX nJI.OTHH ffBJ'Ifl[OTCf NJI'OTHHbI II3 3CMJIII V KAM'Hfl

(crvr. $ur. 23-3,a'1. Tarcn'e nJI'ori'IHb'I rlpxlleHflIoT npu Ha-

JIHIILIH- n paftoHe coopyx(eHutI KaM,LIf r:pe6yeuoro Kztl'ocrB2

er rpyHTa, o'6aaaarcuero Aocrar'cqH'ofi eoAoHenpoHl'IqaeMo-

€TbIO u Ooflp'oTl.tB"lqeM'o'crblo cLBHry-

") g,u?J'cex noe.*t

a H*r

KoHcrpy.upoBaH,t{e H pacqer sJIeMeHToB selurqHoft qacr.H

nIOTHHbI CMeIrIaHHOf0 TH[a: SKpaHa nJIOT:I{HbI, SaUIHT,HOI{)

noKpbrrnrr BepxoB'oro orKoca, n'epexoAHblx cJIoeB o6par-

uoro $n"rrbrpa, a raK)Ke coeAHH,eHHft erpaua c ocHoBaHH-

e,M H 6epera'u,ll - BbI.IIoJIHlIor raK xte, KaK I'I l(oHcTpyupo-

BaHHe r{ pacqeT coorBeTcrByloulux SJIeMeHToB 3eMJIgHhIx

rr.rIorHII (cu. r.rr. 22).
Paauepu qacrefi npo$u.nn nJIorI{,H cMeluaHHofo T?Ina,

,BbInoJIHfleMbIX LI3 3eMJIH U KaMHff, Ha3HaqaIoTCfi npoeK-

TOM, fiCXOAfl Vg SafiacoB llpurolHblx rpyHTa I',I KaMHs, xa-

paKTepa oc,HoB&Hltq H 3KoHoMHq'ecKI'Ix coo6paxteuufi. Bep-

xoBoMy oTl(ocy KaMeHHbIX IIpII;3M Ha3BaHHO'fO T,EIIa [JIO-

Tr4H o-6uqno npl{Aaercr saroxenn6 1,0 : 1,0-1,0 : 1,25,

Hi r3oBoMy -  1 ,0  :  I ,25-  1 ,0  :  1 ,75-

Tpe6oiannfi, IlpeA,rqBrffeMble K KaMHIo H Ka'MeHHoft na-

6pocxe "qng cMeIIra,H'HbIX 'nJIorHII, HecKoJIbKo ;H'H)KS' qeM,4fiq

nJr,mHH ,Hs ,Ka,M,eHuofi ua6pocxtl (cu. n- 23-2) '

fl.noruurr H3 6erona u KaMeHEofi na6pocxu (crra' Qar' 23-

3, 6) sBJIflIorcfl pa3BHTHeM nJIorlIH ue na6pocKlr E cyxofi

KJIaAKH }I npIIMe'HflIoTc'I B clyqae HenpHIoAHocTH ,KaM'Hf

4.rrn cyxofi KJIaI\Kvr, Koropag 3&M'gllrerca 6ym6eroHoM HnH

6'elosonn.

23-8. nPonvcK BOAbI qEPE3 HAEPOCHbIE
TIJIOTHHbI

1. IIepe.nHB BoAbI rlepes Ha6pocKy

Cor.nacso laSoparoP'HHM oIIbITaM' IIpoBeAeHHEIM n' V'

fopareuxo, tt'epeJlllB Borbl qepe3 KaMeHHyIo nabpocry xa-

DaKTepH3Y.ercr ABYMn $asaun.
"-B rieprion $ase Bo.rra, noAH'BIIIa'cR Bblme rpe6un Ha-

6pocxn,^ qnl{saelcq o Ha6pocxy Ha AJIr{H'e / (nnnsa IIo-

r.i"ur"ti""), meuufiefi urnpltuu- rpe'6nn b' llepelne 'BoAbl

u.p* na6pocrcy * np"o"nset efi BpeAa' [oKa y'ne:rlHnfi

pacx,o4 He flpeBbluaei ueroropofi rputuvecxoft BgrIHq'I'IHbI

,i* n" ,u.ociu*envw q xp 'B 'Mecte BbIx'oAa '$a'nl,pa[uotl-

rodni eoau Haql4gaercn o6pynreune raunefi EI4'soBCfo or-

Koca rioA sogAeficreuerl cnuBatotrlerocfl noroKa'

om ydetouo?o nepe-nuaanule?ocfl p&cxode

6 - nanopa nal rpe6Heu Ha6pocttoft nlornnu

l a

Quz. 23-14. KPuaue-

o - t'Asu. YqacrKa

3A8UCU.t40cmeu

nocnoi l IeHHg BO,[b l ;
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hrrlt

$

.il0

e,4

Bo nropoii Sase rep,eJri{B B,o-tbr no Bce}ty HH3oBoMy or-
f(ocy il'poH,cxo,4HT B ToM Crryqae, ,e,cJrl{ .{,JiHHa n,orJlorrleHHfl
/  paaua IUHpI.IHe rpe6Hn b.

flpn eT ou pacxo.q, BoAbr rrp,eBbr,ura,er KpLITHrrecKI4fi - g*p,
,IloeroMy g,eo6xorltttvt,o Kp€rIJr,eHI{e HHgoB,ofo orK'oca.

3aenclituocm yAeJrbnoro pacxoAa q 14 AJrHHbr rro,rJlo-
r.rIeHHr / o'r sanopa H ua rp€6He ia6pocrn rroKa3a,Ha
rpa$r.ruecKH Ha Sur. 23-11, a BeJIHqH'Hbr 7xp B 3aBI{cI4-
Mocru ot r;ryr'6tItthl BoAb[ B III,Ii'riHe\,I 6re$e, 3aJI'ox(eHKf HH-
.3oBoro orfioca m Id cpenHero xt{arlerpa KaMHff (np'une-

.neHHoro K rrrapy D"p) - Ha $rrr.  23-15.
Bqnltqrna AonycruMoro pacxona q,epea Ha6p,ogity MoxeT

'6ttrr npHHflTa pa:BH,ofi 4 aon:0,84 rp ,2 ;l,Jlff cJytlafl npo-
IIycKa BoAbI e'€p,93 cTpoffIIlyroCfl nJI'oTJ{'Hy .{,ax(e 4 ton:Qwp.

A6cd.nrcrHue gHaqeHufl AonycruMbrx pacxoAoB npaKTI{-
.qecKH HeBeJr?rKH; cofJracHo rpasl{Ky sHr. 23-15 'OHII He

npeBbrlrrarct 2-2,5 iasf cerc aa I noz. -fit r,Irr4rbr rL'I'orLIHbI.
Pesy.nnrarbr na6oparopttblx oIItIToB IIot(a3aJI'H, qro Kple-

nJIeHIIe Hl'r3oBoro orKo'ca ruarcrsuol't y'nnaarofi KaMHs
n,oBbrrua,eT KplrrarrecKafi pacxo.l npnMep'Ho e 2 paaa. Kpe-
II.ileHLI,e HH3OBO,T'O OTKOCa pff]KaMLI I{nl{ CKBO,3HbIMI'I qllTa-

Mr4 fioBbrruaer Aonyctunrrrrl y,ne.rruufi pacxoA 'qepe3 Ha-

6pocnyro rrJioruHy a,o 15 -u3fcerc. n 6o,ree.
flepealrn Bo,l.bi qepe3 Ha6pocHbl,e nJI'orHHbI noKa He Ha-

rrleJr ur,IpoKoro r,TpLIMeHeHnfl Ha npaKTI,IKe, TaK KaK TeopIIf

ero paspa6oraHa HeAaBHo I{ ne anpo6npoBaHa cn'cr€Ma-

THqecKr{M onbIToM. oAsaxo orAeJIbHbIe cJlyqafl 6.narono-

JlyqHoro nepeJrl{Ba B'c}Abr q,epe3 rpe6eus HMeJII'I Mecro.

Hanpu,rvrep, Mo>KHo yKa3arb Ha II,epeMbItIKy tsbl'corofi 5 u,

BbIIIOIHeHHyIO n0 THny CMe'[IaF,'tbIX IIJI'OTHH (lt3 Seu.nm u

cDue. 23-15. I-1:a$)urc dttn onpe)e.4eHun Kput?tuqecqux pacxodoa qepes

Bodocllur+bLe flJlontuHbt us KaJLeHHort rua1pocrcu (npuunmo, qnlo nnomuva

rwttollHeHa odnod nafpocrcort @e yrcttadrcortl xa'wnn, ruusoaofr ee omgoc
cnequaJtbHo?o KpenJteHufl ne uneent)

t E 2,0 12 2,4 16 2,9

4,p'/r* o*o

xauun) c HII3oBbIM o,rKCCoI\t 1 : 3, ilcKp,brrblM AByxpflfHbrr.t
ra6xosslnr rKpenJIeHHeM. fleperauuxa pa6otaer 12 Jrer,
flponycJ{afl naBonKH c y.teJTbHbrM pacxoAoM Ao 4,5 nt3fcerc
rrp*I Bbrcore rrepe,r,zBanu{e'focfl cJro.fi 2,8 a.

2. Ha6pocxa KaMHfl B reKyulyro BoAy

flpa orcunxe Ka,MHq E Ter{yuyro soAy ,Bo BpeMl lro-
crpoilrKH ua6poclrnx 14 3eMJ'rr{Hbrx fiJr,orrrH 6es fiepel,IblqeK

o6pasyrcuancn B BoAe KaMeHHafi [pH3Ma IIpHEHMaeT no-
cJle,qoBareJrbHo rierbrpe xoutfnrypaqrl,H, cxeMarllqHo noKa-
3aHHbr,e Ha $nr. 23-16.

f,napae.nnqecxvtfi pacrleT ua6pocxtt 'KaMHfi B TeKyii{yn

BoAY, no C. B. Vs6auy i4], ruueer Ha3HaqeHHe 'onpe-Lle-

Jrqrb pex(I.IM BoAoroKa H xolrSurypauulo Ha6pocKu Ha

pa3JrH-.r'Hbrx crarr{fix rrpoH3.BOAcrBa par6on.

Pa'cqet n,p,HBor,LITcf AiTfi yc.noeuft n"nocx,oft 3aAar{,H J..,-Ifl
pacxoAa q u3f cerc wa I noe. J,t wupr4'Hbr py,clla npll 6lr-

losofi rny6une, cooTu,ercreyroqefi sroMy pacxoly h 6.
a) Vclofiqneocrb KaMHR e Ha,6pocKe IIoA ru.1p,onu"'{a}III-

'lecKHM eosAeftcreueM n'oroKa ollpeAeflqercfl crtoco6Hocrblo
KaMlrfl, r'Ie)K&rr{€ro Ha orcblnKe, coIIpoTIIBJIqTbcfi caBIIfy
IIo KaMHIo H cnoco6nocrblo KaMHfl, Jle)Kauer,o Ha orKoce,

cofipo'nHBJlfiTb'cq BbIKarbIBaI-i'HIO lI3 3aHHMaeMOI\C HM fHe3-
i l 2

XlHH,H,MarlHas cxopocrb, npn xolopoft M'olI(eT 6urr

cnBHHyT KarueHb, lexauluft Ha orcbIIIK,e, oapelgJlqerc'I

{ropnay.nofi:

4r4

4r0

42

2,8

2,0

lr2

q8

1,6

q4

tfl14lr2lr0q 8q6q4q2

u m i n :  k r n l  n . (23-5)
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i n A
. / 1  V

r . 8 6 .

t=  tga

m, ! a -n*- It

@ue. 23-16. PacaemHble cxeil.bt KailetHbtx npul.tu[ paaJlutt.Hofr. rcoru@u4tpa.quu

1- nepeal xoH{urypaqut; IIau 116 - Bropaq r<on{nrypaqut; IIIa w 1116 - rperbrr xon{r,rrypaqwa; lV - qerBepraa ronsurypaqaa

N

Maxcr.ilraJrbHafi cr{op,ogrb, npu KoTopofi KaMeHb He Bbr-
KaTr.rTcfi r-r3 efo fHe,3Aa, olpe-fenfi,ercfl sopMyJrofi

' m a x :  k " n l f E {  * t "

B Qopvryaax rpnHfirbr o6osHaqeHus:
a-yrOJI HaI(JI,OHa OTI{OCa, Ha I(OTOpOI{ JIeX(I{T

KaMeHb, K fopr43oHTy;

6 W

;  
-  AHaDlerp KaN{Hq, rrprrBeleHHofo K urapy;

V - o6reu Ka&IHfl:

Pacqerrr npoBoAffTcfl 4.na yc.nonufi nJrocKoft saAaqr{,

AJripacxoAa q u3fcer ua | noe. -f iu,pr4rlbr ,pya.rra npH
6Hroeofi rly6uHe, coorBercrnyroulefi oroMy pacxoly h6.

6) PaccetHar cx,oMa ua'6pocrx ilepBofi KoH$Hrypaq,Hll
cooTBeTcrByeT M'oM,eHTy, npu KoropoM Bo3pacTanqafi ilo

Mepe yBeJIHqeHIifl Bbrcorbr oT,cbrnKH cK,op,ocTb IIoTOKa AO
3H8ueH.Hfl 06in HarIHHaeT CABHIaTb KaMHI4 Ha BepUI{He
or,cbrrrr(H (Sur. 23-16, I). Pacqer Be,1er'cs B yKa3aHHol'l

E:I{Xe nOCJre.4,OtsaTeJIbHOCTH :

(23-6)

f  , - . "
u n r i n : 0 , 8 0  l /  2 9 u

| / 1
{ D ; ps-7)

- r<oarf S uurieH r, xa p a KTep r.r3 yFoqzfi ceol:l -

CTBA >KUf,I(OCT,H H KAMHfl;

1 
- Bec erll i{Hrlbi o6reua BoAbI;

l1-  Bec ql I {HHIIbI  O6lel ra KaMHq;

A. -  r , "oe$cpl lqneHr \ .c lo l iqr teocr i . t  KaMHfl  Ha

CABI,If ;
k B- rtoa$cpuqteur ycrot'tutlnoctlz KaMHff Ha

BbIKATbIBAHIIE.

Ilo tasnlnr onbrrHbrx Ha6.'iioAeHHil ftc:0,86, kz:'l,2-

f lovunro npHBe,qeIIHbrx, o6oaHaqeHHt{ B u3JIafaeMbIX HHx('e

rHApaBJrHqec.Krrx pacr{erax u Qopuy.nax yKa3aHbI Ha coor-

BercrByrcun-\ p acrierirtx c*e/^ ai.

f l
v m l n

u3f cerc - pacxo.4 so.4sr tI B 3 14 -rtstt'

Qo (23--E)

( rae  so :  $ ,  c
pnHa roToKa) ;

hr :  h 6 -  a i

a2*in eZ

2 s  2 9 '

(23-e)

(23- l o)
1
I

.)
I
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L r :  l n  a  Q n r *  r r : )  h ,  :  l n  f  2 , l t  1 4 ,  ( 2 3 - l l )

rAe noaQ$uqnenr cKopocrr{ g :0,92: tttr:t11z:1,25.

n) PaceerHas cxeMa ua6pocrcr nropoft rousyrypa,[E,r.r

,3-,u"
4 'P  :  Umax  hxP:  -  '

g

Oueen4no, ttp,H Q)Q np BoAocJrHB 3arorrJreH,
BOAOCJIT.IB He 3aTO,nJreH"

Pacqet BTopoft KoH0uryp awr n\ilfr cJlyqafi 3arorJreHHo-
{'o BoAocnHBa q}q"p (no cxerue 11a) BeAercq B yKa3aH-
gofi guxe nocJleAoiBareJlbHocrl{:

/
urnax -- t ,2o l /  2IIJ-J v n ;

a/
f l

Qo
,

umax

he - hoi
,

" m a x

(23-12)

nPu 4{4np

(23- 13)

(23- r 4)

(23- I  5)

(23-  16)

(23-  18 )

(23- 1e)

(23-20)

(23-2r)

h -
' e \ )  

-

h _, L l  -

I
I

t ^

I
, ^ a

Y

o

u 6

, n '

qq2

g
/u : 3ft*r:J , (23-17)

?re a-xoaS0,Er{HreHT I(op,H,otruca, panHrri? 1,0-1,1.

Pacqer elopori Kou$Lrnypaq,Irit rJrfi cryqaq He3ar,orrJreH-
fl.oro BonocJruea Q{7np (no cxerrre 116) BeAercfi B yKa-
.: a ggoft HHx(e il'oc,r-r€roB&TeJlbHocrn:

f _
? m a x  -  1 , 2  1 /  z s  - V  n

Y 1

, _  4 o
t 'o - 

umar 
'

h t :  h a  -  L o ;

3 r  
"

l u = 3 h * r : 3 l /  Y ,
Y g

H o : (23-22],

r , l e  M : m V Z g
(,r.ns B,o4ocr:rcBa c rxHpoKH,M noporoM H BaKpyfJIeHHbIM
BxoAoM m:0,35);

- _  L ]  L
L  -  t t Q  -  t L j  - (23-23)

r) PacqerHas cxeMa Ha6pocKH rpernefi rouSnry.paufiv
coorBercrByer craAuH o6pasonaxur 6uctporoxa, HeIIo-
cpeAcrBeuuo crreAyloqefi sa nropofi xon$urypaqneft rocJle

AOCTI{}KeHHH Ha BOAOCT'I.I1Be Cr(OpOCTpI Ornax. PaCCer tse.4eT-

o!

2g

/
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cfl MerofoM noa6opa .c yr{eroM
,pacxoAa {6 uepes Ha6po,cKy.

.l-IoclreaoiareJr bHocrb p'acqera
ro BoAo'crrHBa 4)4 np (cu. Qur.
rllaq.

flo rpr.reorl ceqsH
HaBJIHBaTOT YpOBe,Hb,
HHIo {s:

h -

r.4e

$ilnsrpauprossofi qacrr{

J.Jrfr cJyqaff 3aTon"rreHHo-

23-16, IIIa\ cneAyro-

4o c ypoeuena HHx{Hefo 6neQa ycra-
.cooTBercreyroqufi .u.aHHoMy 3Haqe-

v l - B E - v f H E - 2 , (23-2+)

U g :
v  fBE  -  V4ua

Be"uuqusa umax rrpqAnoJraraercfi uafiAesu,ofi rpH pac-
uere nropofi Koir0Hryp'arftrr4 Ha6p'ocKfl.

3a4aeancb Berur {HHo6 O A, ,HaxoArrM:

I  u2*n* , f ;

? 2  2 9  2 9 '

Qo

omax

q  ,  r 0 t -

, ' q ' '  n "u^u*  ' t

: - : : -
.  t r o t ^  , t t  '

h n , 3  0  
, ,

L"

r. te xoar!SHqr.reHr trrepoxoi]arocrrr n:0,05;

' t  ,  , t
h  -  n 2  -  1 1  '
, "2  -  , , | )  , "0 '

1 ,

1 1  
' - n \  

,  l L ,

t u

h ' -' "0  -

Q '  : 4 o -  4 q ;

q '

. r f *t; : l/ n'j+( {,+ t" + m, H')z E

=  (  { ,  *  l u o  m ,  H ' \ ;

i t
I ; (23-33)

L^,
9r

a -

o '  :  c o P  l t  n t '

11

L

(23-25)

(23-26\

(23-2 i )

1 9 3 - t \ t

1 t  3 - r c )

(23  -30 )

(23 -31)

{23-32)

(23 -  3+)

tre u'- cKopocrn ryp6y.neHTHofi Su.nsrpaqrEra a cmf cerc'.
c6 - rio3Q$uUueur [IesH.

Irq olHopolirofi orcbrrlr,I H3 riorpyeH,ofo Karr{Hq 14 pa3-
MepoB B CaHTlilvreTpax IIpHrFI,lrMaroT Co:20, p:,0,37;

q 6 :  u ' H ' (23-35)

r f  
. f

EcJra Qt =4a,  pSCtreT oKoHI{eH; B ITpOTHBHOM cJly 'qae

SaIaIOTCfi HOBbII,I 3Har{eHI-IeM 4 6 
I't pacqeT IIOBTOpflroT:

Lo :  mtH  {  m2h2  t  I u  * l  t ;  p3 -36 )

H2
f  : t f l r -  * t t t ,' 2

ue F - [noua.rb

h7 !'
^  + \  I r  - , -  t , \h,
2 \

npoQnar na6pccxn.

(23-3iI
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Tadnu4a 2J-z
Beruqnnbl l lJ lr  pacqera ua6pocxu KaMHs B TeKyII lyIo Bo.u,y

f l  e,ruqurrr,r

o , r 5  [ o , z o  l o , z s l o , *

tDopuyla, no Koropoft Bb{qltcnena

z ) m a x : k " i l f  ;

f lpuunroe snaqeRHe xoaer!n-
rIHeHroB, Bxo.[strrnx a eopuyay

umax B -rdlceK 2 , 6 2

n uf cerc I  , 8 8 aff1in:kgll{ D
f t .  :  0,86
^ { r : 2 , 6  m l u s

T :  1  , 0  m l n |

gnp n uzf cerc ( lan u-ax) I  , 8 4

g  :9  ,81  u lcercz

l)zmin
- B t t

2g

t l2*r*
- B . T {

2g

, a 2
v  m a x

B JTI
2g

I 
o,n,

0 , 6 9

1
I

q

Y

I
o

Y

o : 0 r 9 2

0 , 4 1 0.,55
o 1 2
v  f l a x

2g

o,85 
lo,nu

0 , 5 8
I Uzmax

vz 29
g  :  1 , 0 0

144

Etts cryrraff He3aron.lleHuoro BolI,ocJInBa 4{ 4 np .(Srit'
23-16, tItA,1 pacrrer ocyutecrBJrsercrr B r{sJroxelrHofi Hu-

x(,e nocJIeAOBareJIbHocf,lI.
Oupele.nnelca pasllocrb,YPosuefi v fB5- v fHE.

3a,u,aeascb tseJll{q'unofr g*,'Haxolsr:

paEHH (Qur. 23-16, IV) yI(a3aIIa HHxe'

Ang 3aAauHoro yponrin BepxHero 6ue$a onpeAerlflercn

BeJEquHa 4o 'rr coorBercrBylouufi oMy ypoBe'Hb 'HlI}KHero

6reSa. ,
3a4arclcs Qr'r.nmpauuoHnblM pacxoAoM 96 ' TorAs:

4 ' : Q o - Q q ;
;  \  { ) l

|  .  \ - t o

, , ,  l q ' \ ' '
f - l n :  I  

- - - 1 ,  
,

"  \ l f i l

n l

- t  q

h n  : -  i
"  9max

"12
.  . t l  ,  |  " 0

? ' - H e - h o - "  i
z g

0,062 
lo,*n lo

0 , 1 $  
[

72 :  0,05

npn g :0,92

Q'  :  0o-q i ;

h ' -  
q '

t L O  -  t-  umax

/ .  \oi ,
r r ,  I  q  

I  .n o :  
\ r u /  

'

l ' n ' \ ' i '

H ; :  ( = l  ,-  
1 r , c " /  

'

z o :  H ' o - h o i

2 t  :  r ; -  
* ,

l L ' :  Y  f B E -  v  I H B - z '

(23-38)

(23-3e)

(23-40)

(23-41)

(23-42)

(23-43)

r le  M: \ ,72 i

(23--44\,

(23-45)

Q3-46)

Q3-47)
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, a"o
I- t '  :  V I 'BE -  Va,,"  -  Ho- ; -  ;- z g

h ' : v f B E - V f H E - z ' : .

h '
J t : - ; - ,

ro

rAe /6 B nepBoM npH6JI.H)I{eHH}I paBHo rofi }I{e

npu rp,erbefi r(oH'oHrypa\HLr;

u ' : c o p V  D I ' ;

q q : v ' H ' '

Ecru q'6 = q'+, pacqer oKoHIIeH; rt,pu

(23-4,.S)

., (23-49)

(23-5r0)

BCJI.HIIUHC

(23-51)

(23-52)

3HAqHTCJIbHOM

(23-54)

NJI OT I,T H

cJre,4yIoIIIH,e

a) n.p'H B03B€AeH,HH [f lOTHHbr,trC[,OJrb3yrOTCfl M,eCTHHe,

CTpOTHT€JIbHbI9 MaTepHaJIbl;

6) crpoureJrbcrBo rrJro,runbr Mox{er ocyilIecrBafiTbcfl H B.
3HMHee BpeMfl;

n) crpoHTeJrbtrbre pa6oTbr ,M,o'ryT 6srrn urH;poKo MexaHr.r-
SHpOtsaHbr;

r) naoruurr ,Mo)KHo Bo3BoAr{Tb HHorAa 6eg .nepeMbrqeK

nyreM ua6pocru.r KaMHff B TeKyutyro BoAy;
n) EpJ{ HailH.cv,H ,H3BecrHbrx yc.no,nufi AoflycKaror upo-

nycK Bo.lbl KaK B n€pl4o4 CTpOHTelbCTBa, Ta,K H B iI,epHOn_
ee SKcIIJIyaTaU\LlH.

HaH6oree cyqecreeuHsrfi HeAocraroK srax rrJrorr{H -

3Haqi{TeJrbHbre,ocaAKH H ropueoHTaJrbHbre AeQopMaufi}r,
qro Moxrer notsrerrb ga co6ofi paccrpoficrBo BoAoHenpoHii-
qaeMbrx Ko,Hcrpy.Kqnr? (srpaua).

Ocaaxa ["rorr.IH npoxcxoAgT oT cofuTBeHgono Beca Ka-
uesuofi Ha'6pocru E or AaBJreHHff ts,oAbr Ha 3KpaH H Bep-
xogo,f orKo,c nJrorlrHbl Ber,Il,IH,Ha oca.IIKI,I 3aBH,cHT f,'rzBlrbrlr{

o6pas,ou oT TilIareJrbH,ocrH yr{Jralxu ,Ha6,p'ocKH tr ee yn-
Jl,o/IHeHHg, KaqecTrBa H npoqHocTl{ KaMHfi, Hcno.Ilb3yeMoro-
B Ha6pocKy, KoHQarypaunu yrqefibq B crBope IrJrortlnbr u
or I{,HTeHcHBHocrH ee Bo3BeAeHI{fi. B gaBucl4Mocru or rre-
pevucJren.Hux Qaxr.op'oB ocaAKa ua6pocHbrx nJrotlurr,Mox<er'
ro.ne6arrcs or 0,5 ao 3 u laxe ao 50/0.

fopuaonraJrbHbre 4eQoprrrauur.r KaMeHu,ofi ua6pocKr{ npo-
fB;rflroTcfl B cMegleHran np,e6us EJr,oTHHbr B cTopr6r6y HHx-

neno 6re$a. Beru,u.rHa erHX 4e$oprvrawfi Aocruraer 50--
70010 BepinHKaJIbHbIx geQ,o.puaqufi .

Onur ao3BeAennrr Lr gKcnJryararrfir{'Ha,6'po,cHblx lrnorrnu
noKa3blBaeT, qro 65nwag qacrb ocaAKIl npolrcxoArT B:
nepuo.{ Bo3BereHr4rr coopyx{eH}rff. HHleucueHa oca4Ka H B
neperrfi roA sKcnJryararlr.ru coopyxeHr{rr, a gareM oHZ:r
Iip'OT'eKaeT'Me.,1JIeHH0e.

fopusouraJrbnbre Ae$opMauI4H TaKxe uHTeHcIaBHbr B Te-
qeHue n,epBoto roAa 3l{cnnyaTall,r4r{ coopyxeH,}Is II'OI Ha-

nopoM, a 3areM oHH HMeroT saryxarcqr.u? xapaKnep. Op"-
eHTHpOBOTIHO MOX{HO CqHTarb, qro B TeqeHHe [epBOfO roAa
sKctrJlyaraur{a upofiBJlsercq 500/o o6rqefi ,4,e$opuaquu co-

opyx.dtrua, H,e crrHTas AeSopMar{Hfi B rrpoqecce crpori-
TCJIbCTBA.

flovul,ro !Kd:34HTIbrX aeSopmaqnfi, M,o,ryr 6url raK)I(e'

cMeuleH,Hfl t(auHfl BiAo.lIb ocH IIJI,OTHHbI K ee Cpe.4Heii, uau-

6o.rree BbrcoKofi qacrn, rAe BeTHtILIHa ocaAKI{ LIMeer HaH*
6ornuree anaqen'Re.

I( ueaocrarKaM [JI,orHH II3 KaMe'Hn'ofi Ha6po'cKH cJleryer

OTIIBCTI,I TaK]Ke HaIHqHe E HeKOTO'prbIX CIYrI?flX SHarIHTeIb-

HbIx orxoAcB KaMHfl B Kapbep,e, lITo y4opox{aeT 'crouMocrb

coopylKeH'Hfl.

pacxoXAeHI'IH SaAanTcq HOBbIM 3HaqeEI'IeM 4 $ 
lI pacqeT

rroBTopqroT.
Vx.n'oH xPYt'ofi qacrH orKoca

(23 -53)

A.nr,rna B,qAocJr;HBHoro yqa,crKa

t"=atg

B MoMeHT Bblx'ora Ha6p'9qlfl{ ttg tso,(bl IIpH orcyltcrBun
ro,u,oc6poca Hen3BecrHbre / n V fBE onpeAeJrflrorcr r.r3
ypanueuxfi :

A q - a ' H : c o P (v f  BE -  Va"r) ;  (23-55)

V  T B E -  V  f H 6
J : (23-55)

Vlo6uo D,oJrb3,oB&Tbcr BcnoMorare,nrnofi 'ra,6n. 23-2
p acqeTHbrMH BeJIHqli,HaMI{.

VDI

23-9. nPEHMyUIECTBA H HEAOCTATKH

H3 KAMEHHOH HAEPOCKH

fla'mngu J.I3 xa,laeugofi ua'6po,orur IIM'eIor
nper.rMyulecTBa:

.  n ' q '
1 -  -

t l o i ^

o

lo

J I I A T E P A T Y P A

1 .  E r H s n c x  E .  B . ,  I - p n u u n  M .  M .  k . 4 p . ,  i u a p o r e x n u -
r{ecxHe coopyx(eHurr, r .  I I ,  loccrpoir iasaar, 1939.

2. )Kyprian 
"I-u. lporexnaqecKoe 

crpol4renbcrBo" Nb 9, 1934; Nl 4,

1938;  lS  3 ,  1944;  N-4 ,  5 ,  6 ,  1945;  N 1 ,  1948;  N 2 ,  i949 ;  N 5  n  7 ,  i950  r -

3. I  p n ru u n M. M., fn.uporexHuqecrue coopy)xeHltf l ,  t .  I ,  Crpofi-

nz ta r .7947.
4) 

'14 
s 6 a ur C. 8.,  fu.u.paeal{Ka B npoH3BoilcrBe pa6or, foccrpoft-

Hs.u.ar, 1949.
5. 14uctpyxunfl  no npoeKrHpoBaHHIo, BosBe.[eHHIo l ' l  sKcnnyarauu]' I

HacbrnHr,rx 3eMnsHbrx nro'ruu, crpoftns.u.at Hapxovctpon, 7944.

6. ]\1 o u c e e e C. H., fl.nornnlt Ha6pocnute t,t u3 K.'Ia.u,KH Hacyxo

OHTI4, i935.
7 .  C a  S poHoB k l .  1 . ,  Ha6pocnr ' re f lnorunb l .  fu .u ,poaneprorpoeKr '

1 936.
8. TexsuqecKl ' Ie ycnoBnq Ha npol ' I3Bo.l l ,crBo r l ' r .u.porexHnqecKux- pa6or

\Ty 24-32-43). l ;raniz.u,posneprocrpofi ,  nsln. I  X, Bosaeaetue na6pocxt ' tx

rrJ'roTuH n na6pocriof i  qacru [r ' IorHH CMeIUaHI{OIO rnna' locaneproH3lar.

1943.
9. Crpoure;rbHbre Hopribt I , t  npaBHila, r l .  I I I-8. 1, locy.u.apcrBeHHoe-

ns.u.reJrbcrBo nlrreparypbl no crponrenbcrBy H apxHTeKType, 1955.

/



24_ r .  KJTACCHOHKAUHT

f l o n n o p u o r ?  c r e u r c o f i  ( Q u r .  2 4 - l )  u a s n r a a e r c n
coopy)KeHHe' noLII.ep>KI'IBaIouee orKoc rpyHToBoro Macct{Ba
{{.rrH Sacblni(H.

@ uz. 24-1. II odnopuafl. cmeH-
Ka; AO-cao1odruan nosepx-
HOCmb ?pyHmoso?o t4accuBe
(s a c ury6,u) ; O.4,- rco HmaKmHafl
tto B€p x H{,t cmo ; D C-nod ouen

1Sy ndaaerum) cnteurcu OBC D

B ru.r.porexHrrqecKrrx yBJrax lroAnopHbrMH creHKa,rvl,n flB-
ilffIorcfi creHbr conp,firaloullrx vcroeB MelKAy geu"nsgcfi u;iu
Ha6pocuofi n,rorn,uort H B,orrocJrnBoru, cTeHbr 6eperonux
ycro,eB, 'creHbr rIIJtIo3oB, 6rtcrporoxoB H T. rI.

[I,o MaTepua"rry, Lrs roroporo coopyxeHbr rroA,rrop'Hbre
creHKv, I'I ycfloBuqM pa6orbr ,oHH fiorpa3AeJrffrorcfi Ha:

1)  )K ecr ,K l t  e  c  Te H r< u  -  a)  MaccuBrrbre -  KaMeHHbre
(6yroene, x,upnHuuue) n 6er'onurre; 6) noJryrraccraBrlbre -

r4s apMnpoBaHHono 6eroua; s) xerego6eroHHbr,e; r) .pff-

x(eBbl,e;
2 )  r u 6 r u e  i t o " q r r o p H b r e  c r e H K H - a )  u t t y H T o -

BbIe - AepeBfiHHbIe, craJrbHHe 14 xeJeso6eroHubre, 6esau-
KepHbr'e I{ aHKepHu'e; 6) eaSopuarore -,lepeBqHr-rbre r.i x{e-
J'eso6eroHHHe.

Flanprxeiluoe c'ocrorrHHe Te.Tra [,raccHe,Hoft no4nopuofi
cTe'HKH XapaKTepH3y,eTcf oTcyTcTBI{e}r pacTfifr.rBarorurrx Ha-
lpnxeuuft B KnaAKe; B nonyMacclrBHbrx cTeHKax pacrsfH-

(tuz. 21-2

I

T I E T B E P T A f l

C T E H K 1 4

@uz. 24-3

Bamir{He Harlpff;KelrHff ,ri,MeroT MecTO pt BO,CnD,HHHMaForc,
cra.ntHollr aplrarypofi, a cx(r{Malou[e - 6er,on,ora; B :KeJe-
so6erousux creHr(ax KaK pacrflfr{BarorrlHe Han;pq)KeHHfl,
Ta.K n 3Haq,HTeJbiIaq qacrb c)KHMaIoulEX HailpqxeHHri eoc_
npHHr{Marorcr apv arypofi  .

Vcror?qlieocrl [raccr.rBnbrx Ho4rropubrx cTeHoi{ oi6,ecreqn-
BaercJl B ocHoBHOr,r co6creeHgst[4 BecoM TeJra creHrut;
ycrofiulraocrs ;xecrKHx xq[eso6ero,HHbrx ,creHoK Beco\{
urprpyi{Ta, pacno!'roxieHn,o'ro HaA QyuaaueurHoil firHroii,
i {  orqacru co6crseHubri l{  BecoM (Sur. 24-2); ycroi luuBocrb
rroJlyMacci{BHbrr noAnopHlrx crenoK - KaK co6crseuuul\4
BecOM cTeHKH G q1,  rax  H BeCOM rpyHTa G.p ,  HaxoAf lu le -

rocr Ha,l QysLavexrnofi n.nurofi (Qnr. 24-3).
Vcrorl .r i leocrn rpr6xux urryHToBbrx ,6 es a l i  Kep H brx

noArlopHrJx cTerroK (cu. $rr. 24-9\ o6ecnequnaercfi roJ-rb-
xo pa6oroii ocHoeaHufl creHKr{ 3a crrer norpyx(eHlrn rutryi{-
r a  H a  H a A J r e ) K a i l I y r c  r n y 6 u u y ;  B  r u n y H r o B b r x  a H K e p -
H bI x creHKax qacrb ropnsouraJrbnblx ycu.unf,l BocflptrHr.r-
Maercf i  aHKepHbrM ycrpoficrnou (cu. Sur. 24-16).

llo sucore nornopHbre creHKH noApa3AeJrqoTcq Ha Hrr3-
KHe Bbrcotoir .uo l0 ,1(,, cpeAHHe ebr,oorofi 10-20 tt, Bbrco-
KHe Bbrcororl 6onee 20 n.

l lo npo$unrc (Qopnre rorcpeqHono ceueHun) pa3rzqar.or
floArropHbre creHKH (Qar. 24-4): npflMoyfo.,-rbHbre - A;
c iHaKJ'IoHHofi nepeArrefi rpanlrc - 6,' c Ha,Krr,oHHofi ga:Heii

rpaHbro -,I,; c HaKJroHHbrMr.t nepelnefi u saAHefi rpaHa-
N{r.r _- E; uar"noi{eHHbre B cropouy gacbrnKu-B; c nucrJ-na-
totrlllM nepe,[Hii\I HrrxHr{M pe6potr,r - X; c Har(JroHHbIx{tl

f , / ' I A B A  I B A I U A f b

N O N N O P H b I E

B04

,l3)l(64

%l MMffi
@ue. 24-4



TJTABA,4,BATUATb ITETBEPTAfl NOTNOPHbIE CTEHKH

UBaMH KnaAKH - 7, K; JroMaHoro npoSnnr - H, s qacr-

HOCTH CTyneHqaTbre; c pa3rpy3oqHbrMH nJrouaAr{aMH; co-
craBHoro npoQu.nn; xonrpQopcHbre.

24_2. KOHCTPYKUIIH IIOINOPHbIX CTEHOK

l. KoncrpyKTrrBubre xapaKrepncrnKr{

M a ccr l  B H bIe noA,n o p H br e cr  er I  Krt {  Bbl loJr ,Hf l ror-
cq ,H3 6etoua nilfi H3 Kd,MoHHofi, rupur.runoft rsraAr(H Ha
IIeMeHTHoM pacrBope. Ouepranua npoSr.r.na no4nopuofi

@uz. 24-5

cTeHKH Ha3rraqarcTcs, flcxoAf I43 yc]IoEHfl orc]n'cTBHrr pac-
TrraBaroulux uanprxeu,uft '3 .np6ofi ToqKe rsraAKH. 3ro
ycnoBl{e co6.nto,4aetcq, ecJrn A.ns .nrc 6ono l.opu3,oHTaJrbHo,ro
ce.reHr.rq /-1 (Oar. 24-5\

(24-r)

TIE Er -panno,le'ficTByroqas rop&soHTaJrbHhrx cHJr,
4efi'creynrqux Ha qa.crb creHKu, paolloJr'o-
xeHHyro Bhr,I[e AaHHofO cerreH,Hrr;

Gl - paeuo4gficTByroqas BepTr{KaJrbHbrx cHJr AJrs
TOH X{E qACTI] CTEHKH;

b1 - IUHpI{Ha I,OpIc3OHTaJIbHOno CeqeHEq CTe'IIKH;
dr lr cr - cooifBeTcTBeHHo .rrrequ pannoAeficTByrorrlHx

cHJr Gt ,v E1 oTHocHTeJrbHo rorrKl{ AaHHoro
oeqeHr.Iff, nex(aqefi ,Ha fl,uuesofi rpaHLI

CTCIIKH.

Sxono.unqecrx uurec'oo6pa3,HbrM rlp'o$ureM naaccnagoft
nolttopHoft crresxn qBrsslcs up,oQ.nnr c .[Eqeeofi u KoH-
raxrsofi (gaalrefi) rpaurMra, Har{JroHeHHbrMn B onHy cro-
pofly (Qnr. 24-5), Ho HepeIKo B cuJry sr(cnJryaraquou'Hbrx
LIJIH IIpo[I3B,oAcrBeHHbrx tpe6oeanufi Jrr4rl,eByro rpaub Ae-
JIarcT BeprllKanbuofi, a 3aAnrorc HaKJroHHoft a clopoHy or
3acbl'nKI{.

f l o n y , M  a c c l r B H b r e  r r o A t t o p ' H b r  e  c r e H  K u  ( Q u r .
24-6\ [peAcraBJrflIor co'6ofi JlBe MoH'onI4TH,o cBq3aHHbIe
n.rlurbr Hs apMupo'Baunoro 6eroua - [oAnopuyro H Synaa-
IIeHTHyIo; pacrffHyrbre BoHbr reJra raKr{x creuoK csa6xe-
Hlr cra.nnuofi apuaryp'ofi, cxr{Maroul,ue sattpffxennfl [oJr-
Ho€Tbro B'ocnpuHr{,Maror1cff 6et'ogorrt.

Etct- (  G1 (r ,  -+) ,

<Duz. 24-6

"/42 la:r. t2s

@uz. 24-B

657

@ uz. 24-7. )K etteeo6emo nruan nodnop-
HAfl CmeHKA

/ - xourp@opc; 2 - 6aarca xecrxocrr{; 3 - no,u,-
nopnas nnnTa; 4 - Qyn,taueHrHas nJrura

To.nqnny nJrr.rr Hasgaqapr, pyKoBoAcrByscb B ocHoBHoM
KoHcrpyKTnBHbrMH .mo6paxenr{fiMlr c uoc.neayrouefi npo-
BepKofi rlporlnocru pacrrel\oM.

X e n e e o 6 e r o H H h r e  n o A t r o p H L r e  c r e H K r t
upeAcraBJrsror co6oft uoso.nurgo cBfi3aHHhre xe.[eso6eroH-
HbIe nJrr{Tu - QyuaaMeuTuyro H troAnopuyro; AJrfi rroBbrrue-
Hvrfr xecrKocrn gTnx nJrHT-. v Anfi o6ecneqegng 6onee
xrecrxofi cBs3H Mexqy HHMI rrpuMeHsrorcff xeJrego6erou-
HbIe KoHrpQopcu; Ans gTr{x xe qe-nefr MolKHo ycrpalrBarb
6anxu xecrKocrr{ Ha rpe6ne rroAnopHofi creHxn (Qur. 24-7\.

Toarqusa u apMupo,Barr[e gJreMeHToB xefieso6eronrrbrx
fl'qAflopHbrx cTeH,oK HaS,HaqaIoT€B Uo pacqeTy, npr4rrsM pac-
qergbrM,H HarpygKa'Mr{ .fiBJrffroTcfl.: !"lrfr. rtoAnop'Hofi unuru u
xotttpQopcoB - aKTr{BHoe AaBJreHne rpyuTa no r(oHTaxluofi
noBepxHocrr4; AJrff QyHAaueHruofi rrJrHTbr-AaBJreHHe rpyH-
Ta 3acblrrKu, HaxoAflrrlerocff HaA IUIHTofi, pearquq ocHoBa-
uun \t MoMeHT B Mecre gaAeJrKH; Eng. 6anxv x(ecrKocrn -

peaKrlr.rq u MoMeHT B Mecre gaAerKH no4nopuofi nJrr{Tbr"
Paccr,o,snr.rs Mex<Ay xourp$opcaMr{ I sagsaqanrcff paB-

HbrM,rr (Qur. 24-T):

l : ( 1  - + 1 , 5 \ h K ,

IIO He ,4OJr)IffibI UpeBbrIIraTb BeJrr{qLIHbr

(24-2)

(24-3)7:2bx .

P gx eB bI e n o A II ,o p H bI e creH KLI BbrIIoJI,Hfl Iorcf
Lrg repeBffrrubrx pnxefi, nodlocru 'I(oropblx ,3arpyxeHbl

rpyEToM trJrr4 KaMHeM. Jluuenas rpaHb pnxenotl creHKH
[IpeAcraBnrrer co6ofi cn.noruHofi 6pycvatnfi uIlH 6peneH-
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<Duz. 24-9

qarufi c,py6, B{ryrpeHuue nep,e,6opKl{ prrxeBblx KJr'sroK BbI-

nolrl,HqloTcg .ull6o TaKx(e B BHAe cflJlotrrrH,oFo cpy,6a, lpt6o

cKBo3HbrMH (S,nr. 24-8\. Paauepnt KJIeroK Ha3Haqalor n,o
pacrrery, i.rcxoAfi ug ilpoquocrxr '6pen'eu MJrr4 6pycnen Ha

Hsrs6 u np,oqHocru apy6ox.
III n y H T o B hI e tro A n o p'II bI e cT e H K,LI Bblnor,Hq-

Klrcq ug ea6arux BnJroruyro npyf K Apyry tunyHrl{H - Ae-

<Due.24-10. 3a-
6opaaman nod-
nopHafl cmeH$a

HA CgAflX

f  -csa t , t ;  2 -cxnv-
Hbre 6pycrn; J-.uo-
CKH VIJIH NTACTI,THbI

@ue. 24-11. 3a6opaaman

nodnopruafl cmeHKa' HA 6t t'

Itax

.l -uanru creHKH; 2 - 6ttun

peBflHHbrx (Qur. 24-9), MeraflrrlcqecKl,Ix unrrr xeneeo6e-

iottttrtx. Illuyur'oeue aHKepHbIe IIoAnopHbIe creHKI{ cna6-

xeHbl aHKepHbIM yctpofi,crnoM, cocrosxruM I'I3 AByx o'ou'oB-

trrbrx qacrleft - aur<epuo'fi ,tuIuTbI u aut<epuofi Tflr,l4 (ovt.

SrEr. 24-_16).
3 a ' 6 o p q a r b l e  r l o A n o p ' H b I e  c r e H K ' H  B b I l o J I -

HffIoTcq Ic3 xeueso6eroullblx IJIHT,,{epeBflH{tblx 6p'ycres,

AOCOK HJil,I TTJIaCTLIH, OIII,IpaIo[IlHxcfl Ha cBaH (sUr. 24-10)

HJrH Ha 6nxn (Srar. 24-ll).
Paameptt 6uroe, rury6uua sa6usrlat ceafi, ToJIIIII{FIa

orpaxaa-roulefi,xouctpyKllllH (n.nzru u r. u.), a raK)I{e Be-

JI,flqI.{Ha ee sarny6JleHHfl ft3 oflpe.ned'Iflorcq pacrleraMH.

2. KoHctPYKTI{BHbIe eJIeMeHTbI

lllnpuHa no4nopuoft creHKH floBepxy 'rtp']l orcyrcrBlall

cIIeqHaJIbHux tpe6oeaHnfi AonlKHa 6utn ne ueuee [6]:
f

Anc xenego6erounurx creHoK . 0,3-0,4 -tt
,  6erouubrx creHon 0,5 ,
, 6yro6eroHHr,rx creHoK (c nx.nro-
qeHI4flMt{ H3 OT,[eJIbHbrX rcauuefi
.quaMerpoM He 6o.nee 0,5 -,n) O,7 ,

,unfl  creHor ns 6yronofi  raalru .  .  0,7 ,
,  KHpnHqHbIx creHoK . .  0,64 ,

" 
pflxeBblx cTeHoK . B 3aBr4cHMO-

CTH OT KOH-

crpyxqr,rfi pn-
xefi

Hauos nepeluefi rpaulr ,no4n,opn,o,r? creH,KH peKoMeH-
Aysrcfi AeJrarb or 3: I Ao eepfl.rKaJrbgoro.

Paapesra norilopnofi cregrcu rrrBaMH coorBercrBeHuo Ma-
Te,pnary, Lt3 Koroporo 'oHa Bo3B,oAHT,Cfl, BbrnoJrllfiercff IIo
yxa3aHr't rM |OCT 4286-48 <<KoucrpyKqHH 6eroHunre u
xe.neso6eronHbre ruAporexHl{irlecKnx coopyxe,Hr.rfi>>;
Ty 24-07-41 <Kaueunue ruAporexHurrecrr4e coopy)KeHus>)
,u, TV 24-106-46 <<l(upnrnuubre rHAporexH,I{rIecI{He coopy}Ke-
HI,Iff>.

OcaA,otrHrte IIIBbI Hai.4nex{HT ycrpa,HBaTb B cev€HHeX,
pag.{eJrflrorrlHx WacrKr.r no4nopuofi creIrKH, AJIfl K(rropHx
tl,peAnGrraralorcq Heo.ql{Har(oBbre,qe$ op nn aquu BcJreAcrBr4,e
uepanuofi Bbrcolrbr creHKH, pa3rliqHoro MarepuaJra sacbrrlKr{
HILr ueo4nuaxog.ofi cxuMaeMocrr.t oclro,Banvrfr.

B cpe4nux z Ebr,coKnx rroAnop,Hbrx creHKax npu HafiHq.tra
rpyrtronorl BoAbr B 3acbrrrKe I-rJrLI BoAoeMa co cropoHbr 'ne-
peauefi rpaHLI TeM[eparypHbre r o'c?AorrHbre ruBbr AoJrxubr
I,IMeTb ynJIOTHeHLIrr.

nns .tlpeAoxpaHeHufi 'cpe.AHl{x 14 Bbr,coKHX [oArroprrbrx
crenoK ,oT ycnJreHuoft $nnrrpa[Hlr qepes Tero creHKH pe-
K0MenAyercs rrpHMeH'eHLre rLrApofiSoJrflilt4l4 co cTopoHbr,Ha-
n'opa BoAbr: rreMe'Hr'n,ofi garnpKl{, x(eJr,e3,HeHr.rfi; Top'KpeT Hofi
(no uerannnqecrorl cerxe) uJrH 6erouHofi o6"nu{onxu I43
,cri,equaJrbHbrx BoAoHenpoHHIraeMbIX 6elouoe; ac0a.ntrronofi
fHApoI{3OJrfliu4'14.

f Ip uv e q a H n e. f lpoexrupoBaHne ac{raamonoir nsorqqun cJlel lyer

npolr3eo,rr,Hrb B coorBercrBur,r c Ty 7-l14-50 
"Ac$aJlbroBbte 

t l , t .u.pou3onq-
qHn rE.i lporexHuqecKHx coopyx<ewrft ".

3. Conpn)KeHus rloAnopnblx creHoK rc ocHoBaHHeM

Conpxxeuue noAfiopHblx crenoK c ocHoBa]I,HeM B saBI,I-

CHMOCTIr OT KOHCIpyKUH,LI OCyUeCTB.TIfleTCfl lrJnr UpU ill|o-

Morrlu Qyn4arrte,HTa IIJII,I EetrocpeAcrBeu,H,o (prxu, urnyut).
Qyn4au,enr, 3alLlta.{Hsael4uft Hrlxre r.ny6anu ilpoMep3a-

H[.rI, MOX{eT COCTaBJIflTb HeI}a3AglIbHOe qeJIOe ,C IIO.(IIOpH'O'u

cleuxoft IIJI,II BbI[oJIHsrbcg B BI{.4e caM,ocrofltelbH'ofi Ko'H-

crpyKIlI{u.
B noc;re.aneM cnyqae Syn4aueHT .[oJI;{!eH Bbl'cryllarb 3a

rpanu creHKH, ,o6phsyx 66pesu ,ruupnuofi H-e MeHee 0,15-

0,2 u H He 6olee Bblcorrbl Qyuaa'uenta. fl'pr 3'HaqureJb-

Hofi BeJIHqI,IHe o6pesa Bblcrryrbl Syx4auenta AeJIaIor cry'

n'enqarblMt r4Jru apMupylor. Vcrpoficrso o6pe33 cro cropo-

rrbr uepe.4Hefi rpaHu peKoMeHAyercl raKxe Afifl Qynaa--
M,€HTOB, CO,CTaBJTfiIOUIHX rHepa3AeJIbH@ UeJI,Oe c [o'AnopHOI{

crenxofi.
Qyu.u,ameuT Kllpnltqublx cT€HoK

6yra vnu 6eroua.
NOJIXEH BbIII'OJI'HflTbCfl T43

B 6erouurtx 14 xeJeso6'eroHgblx

AOJI>I(eH, KaK IIpaBI{JI'O, COCTaBrqrb

creHKax 0Ys.lauesr
oAiH'o Hepa3IeJIhHOe

qer,oe c noAnopHoH creHK,oI{.

IIpn rlpoeKTHpoBaHHLI troAnopHblx creH'oK u'eo6xoAlt'M'o

np€AycMaTpHBaTb [oAforo'BKy ocIIoBaHl4fi, a HMeHHO: 
__^.,.

yjr,aJleHne noBepxHocrHo'Fo c-/Iofl 'rpyuTa (pac:ute;lluou

3eMJIlI, pbrxJIbIX Il'pocroeK rpyHTa, BblBerpHBurefics cKaJIbI

u r .  n . ) ;
ycrpofi,crno npll rnI'IHI4CTbIX tpyHTaX HacbIIIHOTO rl/J'a

erpau6o,aaHnoro rpanniruoro cJlofl;
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ycrp'oficrBo npH cra6ux npyHTax l{cKyccrBeH'Horo ocHo-
Bax,rrff (uanpu,uep, cnafiuoro).

I-l p x u e tr a H n e. Peronrea,i,yercr noJrb3oBarbcr TV 2411&40 
"flol-roroBKa ocHoBaHHfl no.u, 6eronnure rnaporexHHqecKHe coopfxenur. Ter-

HHqecKHe ycnoBlrs Ha npoH3BoAcrBo rnrporexHnqecrux pa6or."

IIpn Bo3BeAeHHE rroAnopHofi creuKr{ Ha Kocorope, cJIo-
xeHHoM H3 CKaJIbHbIX X{Jr[{ CBfl3IrbIX rpynTroB, peKdMeHAyer-
cff npHLaBaTb noBepxHocTH ocHoBaTrHs cTyueHqaryro oop-
My.

flpu noaneAeHl{I{ BbrcoKnx H cpeArrr.Ix [o4fl,op'rrbrx creHoK
Ha cKaJIITHoM OCHOBaHI{'H peKoMoHAy€x'cff [pH,lIaBaTb'IIO-
BepxHocTI4 ocHoBztHHrr 3y6rraTyro S'o,ptrry.

IIp.u u,poeKTLI'poBarIuE troAnoplrbrx cTerroK, paccq,HTauublx
Ha AaBJTeHI{e BOAbr OO CTOpOHbT SaCbIIIKI{ LrJwl .nl.IqeSoft
rpaHH, Bon,poc o Mepo,rtp,r-rffTrlfix trrp,ocltB $urrtpauuu B
ocH'oBa,IIH'H rloArlopgbrx crerr'oK I,r B o6x,qA I{x AoixceH pa3-
p'errrarbcr IIpoeKToM npoTHBoQ,HJrbTpa,uuoHnroro KoHTypa

co'opylK,eH,I,Ift, qacTblo .KoT,opblx gBJlrreTcfi Ilo,An,opHas
CTCTTKA.

flo4nop,urr,e creHKH, [oABeprapulnecfi BosAeficrBulo no-

TO,I{OB BOAbI, TeKyIII[X ,BAofib CTeHOK, Hff4 BqIrHbI, AOJIXHbI
6urr Balqnuleubr oT rro4MbrrBa Syngauenra.

4.,ll,penall(Hble Meponpn flTr4rl

Bonpoc o,6 yctpoficree ApeHalKa 3a lloAnopuofi clenxofi
(co .croporrbr sacu,nxH) ,ugJrxeH paspellrarbcff B o6uteri
yBs3Ke c ApeHax(HbrMH Meponpllsrr4fl,Mu no I'HApoysJIy B

IICJIOIM.

EepenoyNpenuTeJrbubre fi .npyffie rloAtrop,Hbl'e crerIKI4,
pacrroJrol)I(eHHble B llpe.u.eJlax BepxHero 6leSa .fHApoy3noB,

He cneAyer, KaK rrpaBr{Jlo, o6opyaonaTb ApeHax{eM.
flo,lnopurte creHKI{, pacnoJloxeHHble B rrpeAeJlax HHx(-

HeFo,6reQa runpoy3JloB,'p,eKoMellAyercs cua6x<arl Ape-
IIax(eM B BHAe otnepctuft B TeJIe cTeHKI.I, pacilpeneJleHnblx

paBHoM'epH,o no .prHHB rI{ npnKpblrblx ApeHofi I'I3 KpJIIHO-

3epHllcroro MarepuaJIa c o6parnnrrta Sll"rrnrpou. Apeily
ycrpauBalor n,o eceft .ttJIHHe creHKI'I Ha ypoBue o6pesa

Syugaveura r4Jrr4 ,H,€,cKoJIbKo BbIxIre y lISJIoMa ee BHyrpeH-

uefi rpauu. !,pena He AoJIxHa saxoAuTb B npeAenbt

BOAOHenp.OHI{qaeMOrO noAseMHOrO KOHrypa coopy)Ke-

*Ir4fl,.

Apenax< 6ot<,osux no.Enopublx creHoK KaHaJIoB, orcr'o'H-
,HHKOiB, CyAOXOLIIbIX,IIIJIIO3OB BbIIIOJI,Hfi,eTCS IIpU UOMOIIIH

ApeHax(Hblx tpy6 AHaMerpoM fle 'MeHee 0,2 u, yJIo)KeHTIbIx

B sacrilf lKe'H cHa6x<eunui o6parHblM Suampou- Apeuax<-

Hofi JIIIHI{I{ upuAaercfl ,Aoctato'IIlltft yKJIoH, 'Iro6H o6'e-

creql,ITb cKo,pocru TeqeTl'l'Iff BoJlbI B Tpy6ax He M'eHee

O,2 nlcerc.

[plr flpoeKTI{poBaHLIH o6parultx Quallrp'oe Apeuax{en
MolKHo pyKoBoAcrBoBarbcfi I'JI. 18 cn'panoqnfiKa H.ru yKa-

sa,Hr.Isrtan 
-n,r. 

1, 3 vr 4 S 172 Ty 24-104-40 f-naarugpo-
3H,epfocrproff <<Ha'cstnuue 3eMJIflHble IIJIoTIaHbI)>'

5. OcHoeHbIe yKa3aHHs no Bbl6opy MarepnaJla

H KOHCTpyKIIHI{ notrropHblx creHoK

. flpn eu6op,e Msropr[1244 Yr KoHcrpylflll{fi no4nopuofi

creHKH creAyer yql{TblBarb cJl'eAylouue ocHoBHbIe Qaxlo-
pbr I4 rpe6onaHna:

Krlaoc coopyx{eHun (cor.uacuo |OCT 3315-46) H B qacr-

Ho,crll rpe6'onau,na K,4oJtfoBgtl'H'ocrl4;
nH)KeH,epHo-reoJlofHqecKHe ycJIoBI{fi: Kaqe'cTBo ocH'oBa-

vt:lrfr., xapaKTepHcTlIKH rpyuTa, no.qLeplKnBaeMofo cteHxoft,
.I,I T. rI.;

rp,e6ooan,un K BoAoH€[poIIUUaeMOrCTI4 CT€HKHi

g,rtrleHb a,rpeccHB,Ho'cT,]'I BOAbIT 'oMLilBaloueft cTeHKy U

42e - tl

QyH4arrrenr (no H 114-54 <flpusuaru u HopMbI arpeccnB-
Hocrn BoAbr - cpe4u>);

cBfl3b cTeHKI{ c ApyrI,IMH rI{ApoTexHrHqecKHMH coo;p})Ke-
RHflMII;

ao3MoxHocTb r{cflo,Jrb3oBaulrfi MecTHbrx MarepuaJroB (6y-
Td, 6yruxuoro KaMHfl, ruApoTexHllqecKorro Kupn?rqa, Ba-
rIoJrIIHTenefi .q.ns 6eloua, neca ,rIJIs prxeft u T. n.);

yclroBr.rfl npoH3Bo.(crtsa pa6or c ]^reroM M'exaHI{saII,I{H
pa6or no BosBe,u,eHHIo oclroBHblx coopyx<enufi;

ceftcn,tu.rectole yc.xoBl,Is .MecrH'ocTH;

eu'6op KoHcrpyKrlHH BbrcoKux noArropnblx creHoK n

cpeAHI{x creuoK gna,rllrgrsnoft rlporrr)KeHHocru cJleAyer
npo'H3Bo.4,I{Tb nyTeM TexHI,IKO-sKOHOMHqeCK0f,O CpaBHeHI'Ig
Ba.p*IaHT0B.

.U,fiq cteH'o'K, cocra,BJrslo[g,Ix l{epag"u,eJlbHylo qacrb .flrApo-

TexTr,rrqecKux coopyxeuufi, nlt6op KoHcrpyKrun o[peAe-
IqeTCfi IIpOeKTOM'O'CHOBH,OTO COOpyx{eHHfi.

flpu nsr6ope Marepl{aJra Anff no.r,nopH,ofi creHK}I peKo-

MeHAyeTAfl pyKOBOL{CTB'OB aTbCfl CJTeAyIOUITM H y Ka3 AHHfrMtr.

flpuvrenenue 6yrononc KaMHrr I{ Kl{pililqa np*I HaJIHqH,I{
ux Ha MecTe 4eJl€coo,6pa3H,o nJIs [II{3KHX ,creHol(; AJIff BbI-

coKHX ,H cpeA,HHX creH,oK [perlorITI{TeJIbHbI ,Setouunte u

xeueso6erouubl'e KoHcrpyKIruI{.

f l  pnveq aHHe.  Knpnuv i lonxeH yroBnerBopf l rb  rpe6onanHeu

Ty 24-10646 
"KupnuqHble 

r?uporexl luqecrne coopyxeHuf,.  TexHuqecxue
ycnoBlrf, Ha Ktrpnllq rannsuufi rH.itporexlru.tecK]rft".

B cJryqa,e ueo6xoAltMocrn npeioxpaH,euuff troBepxuocrfi

creHoK oT fioBpex(AeHHfl BoIofi, rexyuefi c 6orbull,I'M'tl

cKopocTffMH, HJTU,OT BbIBerpI{BaIIrIff peKOM'eHAyeTCfl tlpfi-

MeHeHHo KaMgff TBep/rbrx flopor, 6er,ona coorBETcrByIouIHx
MapoK uru fipoqnntx o6.nuIIoBoK r{3 KaMHff, TopKpera no

M€TsJIJr'[IEecxoft cerKe, Seroua co cra.nruofi clpyxxofi u

T. II.

Aag .nocrnx<eHuff BoAoHerlpolinua'eM,ocrl{ cr'eHoK cJIeAyeT

npuMeHflrb rrrAporexHu,{ecxufi 6eron (|OCT 4795-53), a

TaKX(e KJraAKy ,Ha qeMerITHoM pacrBope HJII'I 3aUII{Ty flIA-

poH3oJrflqHeH.
llpra HaJIHqI{H tpe6onauuR apxHreKTypnofi o6pa6orc

nepe4nefi rpaul{ cTeHoK luox<uo npHMeHflTb KJIaAKH

uiu olnulroBKl{ uB KaMHq, a raloKe ropKperHylo o6.rru'
qoBlry.

tlp" orcyr'crtsLlu ,Ha Mecre 6yra, nu4porexutJqecKoro

Knpnuqa,. KaMHfi vt sanofiHurefieft AJII 6'eto'ua peKoMeH-

Ayercfi paccMoTpmb BapHaHTbI npI{MeHeHHfl .4JIs HH3KHX

crenoK AepeBflHrlbrx r<oncrpyrurafi.

Ctenru, flpe.4cra,BJlflrourHe co6oft qacrb'rllAporexu'Hrle-

cKoro coopy)KeHHfl, HaAo, KaK rIpaBI{UIO, BbInOJIInffTb 'H3 Ma-

TeplIaJIa, npI,IMeHfieMOfo IJIfi OCHOBHOFO COOpyX(eHEq; npH

oroM .{,JIfl HIIsKHX H cpe.IIHI'Ix creHoK Mox{eT 6lrrr Aony-

r[eu .MarepHaJI 6oaee HH3Koro KaqecrBa.

B ceficMl,IqecKfix pafioiiax BbIcoKHe I'I cpeAHHe noArl'op-

HbIe gTeHKI,I peKOMeH.[yeTCg BbItICJIHflTb LI3 XeJIeSo$eTOHa.

6. Bu6oP MarePHaJIa sacblrloK

naq o6parHblx 3acbIIIo'K 3a tro.{,nopllbl'e creHKH c-IleAyer

HCnOJrb3OBaTb IIO Bo3M'OT{HOCT]I [qApytIHhle fpyHTbI ll3

KOTJTOtsaHOB IIJIH H3 KapbepoB, oTpbITbIX B H'eII'ocpe,4c'I1BeH-

Hofi 6r,fisocrm or Mecra Pa6or.
fl'pn orcyrcrBun il'oApyr{HbIX rpy'HToB c }AoBiIerB'opH-

TCJIbHbT.MH 3HAII'CHHflMI'I Y|JIA TPCHI{fi N APYTUX XAPAKTE

pHCTLIK p'eKOMeHAyeTCff 'paccMoTpeTb IBapEaHTbil cTeHOK C

sacblnKofi HB CIIeqHaJIbHo nocTaBJlfleMblx IpyIITOB, rpaBe-

JIHCTbIX, taIerIHbIX, II,eCrIaHbIx - oIHopoAHbIx IIJIH CMeuaH-

HbrX. CyrAuHtUt MOII{HO UIp}I,M,eHflTn AJIfl SaCbIIIKH JIHrtub B

r{cKJrroqHTeJIbHbIX cJlyqasx, tIpH ycnoBll,n cfleqHaJIbHOIO

o6ocuosaHus.
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I#--3. PACT|ET IIoAnoPHbtx aruno^

l. O6urue noJlox(eHnr /

Eca,s Bbrcora rro4rropuofi clenrn, xaparTepfi,cruKrr rpyn-' 
T0'B r{ rrarpy3Ka Ha rpyHT coxpaHslor,cg uoctoqnHbiFr.H 

-Ha

3,HaqHTeJbHOM IIpOTffX(eHr.r,H CT€HKI,I, paCqeT ee [por{3Bo_

"u,trlcfl B npernoJroxeHul{ nnocxofi gaAaqu, T. e. pacqery
rI'oAJr€)r(HT I noe. J+t clellKr,r. E,c.nu oAIIo IIg yKa3aHHbrx_
E_rirue yc.noeuri He co6lroAaercs, To cTeHKy cJre{Ay€T pa3-
6'urn [Ia yqacrK', B rrpeAeJrax looTopbrx Bce yKa3aHrrbre
BbI'ilI€ yCJI,OBITfl COXpaHSIOTCfl [p.IIM€pIIrO OAHHaKOBbTMH, *l
'pacqeT [poJaSBo4trTb .4Jrff Kax(IOfO TaKOTO yqa,cTKa B oT_
AeJIbIrocrH (no ope4nana sHaqeur4sM BxoAffrrlfix B pasrrer
aeluuuu).

Arq uoruopHbrx crelr,or peruarculu,Mr.r ,rrpu Aeficrsuu ,6o-
KOB,O|O AaBJreHHfl rpyrira ffBrsroTcq greAyroulEe ycJroBl{fl.

l. B c"rryvae HecKaJrbuor\) ocHoBaHI{s:
a) ycnonue y,ctofiuuB,ocTg Ha qABr.I,r BMecre c qacTbro

ocHoBaHuff u tto,rl]AepxfiBaeMor,o cTeHKofi , rpyur''oBoro Ma,c-
CHBA;

6) ycJroBue ycrofiu,ue'ocrr.r Ha cABtr,r uoBepxuocrg ocno-
BATTAfl;

n) yc.noan,e, u:''o6n p,anuo4eficrByroulaff B,oex cHJr, nepe-
,4aloulHxcg. Ha ocHoBaHI4e no,{Jl,optt,ofi crregru, .H€ rBbIXoAIt-
Jra LI3 npeAeJroB cp€Inefi rpern ulrp,r{ubr rr,org{rrBbr tDytr-
,(8'M€HT8.

2. B c^nyvae cKaJrbHoro ocH,oBaHnfl:
,l) yc.noe,He yc"rrofturEBocTll Ha cnBur firo ,rIoB,epxH,ocTH oc-

H,OBOHIIf i
2) npouHocrb ocHoBaHufl.
B o6oux cJyrraflx AoJrlKHo 6lrm co6rro,qeHo ycJroBr{e

npoqHocrr.r Marqpr{ana ttoAnopuoft creuru.

2. Cu.nrr, AeficrByrorr1ne rra noArropHyrc creHKy

IIpu pacq,ere no,l,n,opuofi crerrKr{ (rxnrouan ee Qynaa-
ueut) ,(oJrlr(Hbr yqurbrBarbcrr ts coorBercrBulr c |OCT
3164-46,cr'eAyroul,He cr{Jrbr:

,a) ocuoeune ,cnJrbr rr Harpy3KH -cn6crreeHHsrfi Bec
cTerrKr{; ilafpysKa ,Ha cTeHKy oT rraxoAflrrluxcfl rra nefi
IIOCTOflHHbIX rpiy3,OB, CTaTIUOHapHbIX yCrpOfiCrn I{ T. II.;
A€lBJr€HrHe rpyHTa ,Ha cTeEKy r,I eo Qyu4aueHr; AaBr,eHEe
'BoAbI 'Ha creHKy u ee Sysa,a.uesr; Aa&,reur.re nbAa Ha
creHKy (npn pacqere creuKr{ Ha cMerqeHne B cropoHy
eacunxn); cuJrbr rpegr{r H "cqe[Jregr{ff B ocgoBaHrrr.r
CTCHKII:

6) aonorrrureJrbgbre cuJrbr rr HarpysKrr, Aefi,crnynune
c.nyuafiHo u KparKoBpeMeHHo,- [aBJreur4e Bo[br 'npu no-
BbIIII9H:HH,IIOpMaJlbH,oro y'poBllfi BOJLbI; noABI,IxHat Ha-

r,py3Ka; cuJrbr, neficrsypqlre B ,ttpoqeoce nocrrpofirn H pe-
MOHTa Co,opyxeHilfl,i AaBJreHr{e rpyHTOBbrX B'OJI,, B'O3IIHKaIO-

tr1ee B p$ynbrare -HapyueHurr EopMa.nruofi ,pa6orrbl Ap'e-
llax(Hbrx y,crpoficra;

r) oco6sre owJrbr H HaxpysKu, Aeficleytoque B HcI{JIIoqu-
T.eJIbHbIx cryrrafix,- ceftc'trtl,Igecxfie cHJIbr; Ia,BJI€HHe BoAbI
npfi raramp,oQ,uq'ecKoM noA6e,Me ee ypoBHr; A?BJIeHrI,e
JIbAa rrp}{ HcKJrroqHTeJrbHo rflx'eJrbrx SI,IMHrIX y,cJI'oBHfiX
(nanpuruep, EpH crdJrbHbrx eaxopax).

3. Pac.rer )KecrKHx noArropHblx creHoK

flpn pacuerax ycrofiqueocru ['qAnop'Hbrx gDe'H'oK Mo]t{Ho
H,cxoAr{rb Ha ocHoBaHrurr{ npopa6orox BHHH BoAreo
Hs Be[fiqnn roe$Qnrr,]reHToB gaflaca, up[,BoAHMbIx B ta'6n.
24-1. 

f

Ta1ruqa 24-l

KoeQQnqr{enrbt 3anaca ycrofivunocru noAnopnbtx creHoK

I-pynnu cHJr il Harpy-
soK no |OCT 3154-46

-Kraccur noilnopHbtx creHoK

OcHosHHe
(rpynna A) .

OcnosHue u .u,o-
NOJIHHTCJIbHbIC CO-

BMecrHo (rpynnu
A+E)

OcnosHrte, ,u,o-
I IONHHTEJIbHbIC VI

oco6ue coBMecrHo
(rpynnu A+E+B)

1 , 5

1 , 4

1 , 2

1 , 4

1 , 3

1 , 1

1 , 4

1 , 2

1 , 1

l r 3

1 , 2

l , l

1 , 2

1 , 1

[ Iponepra
ycrofir{uBo-

u He Ae-
aercfl

A.rrs xeclt<ux creIIoK (n '6nro'n aa6'op'uarstx noAnoplrblx
creror) Ha cKaJIbHoM ocHoBaHHH rIp'oHgBo.4HTcr pacqer

ycrofiunsocrl{ Ha c,uFLIr tro noBepxu.o'crl.t ocnoBaunfl. I4 [po-

Bepffercq BbrnGlHeHHe yc.n'onufi (2a-1) e nJlocKocrlt
'nqAo[IBbr creHKlI (crtr. n. 24-2,l\. E,c.nu ,crenKa MoHo-

JI,HTHO CBfi3aHa CO cKaJIbHbIM ocH'OBaHu'eM, AonycKaloTcfi'
He6orlurue pacrqruBarorr1ne H?Tlpr}l{'e11rfr ts noAo[xBe.

flpn uecxaJrbn'oM ocHoBaHH,I'I npo'HgBoAllTcff, KpoMe roro,

rpsCrlgT IIa CKOJIb)I(€HHe IIO {I{JIHIIApI{{eOKHM noBepXHOcTs'M'

Il,p'oxo.[rlulfiltt B MaccHBe rpyHTa, npllJletarc_uleM_ K [oA-

nopuofi creHKe, I{ B Tonlqe ocHoBaHLIs (cr'l. [ ], [5]).
Vcrofiqns,ocru nornopuofi creHKH Ha ceafiH'ol{ ocHoBa-

trHH MolK'er cquTarbcfl o6ecneuenuofi, ecJIH H'ecyqafl cIIo-

co6nocru ceafiHono ocHoBaHHff cooTBeiDcrByer 4eficreyro-

rrlrrM Ha ,Hero cEJIaM, a couptx<eH.llfi MexAy cBaqMH w

Qyu4aueHmiw 
'creHKH, KaK v, caMH c,BaH, .4o'craroitlHo

fipoqHbr. B orts,ercrBeHHblx cJlyqasx cJle{y'er npoBepflTb

ycroftrruB,ocrb 1a,11IIX crenoK IIa cI(oJIb)K'erIHe rlo IIHJIHH-

ApuqecKHrfi [oBepxHocTqM, npl4 9TIOM pacqerHble noBepx-

Hocrll He AoJIxHbI n€p€ge^ttb ctsafl, :BxoAgIqHe B c'ocraB

OCHOBAHH'I CTCHI(I,I.

4. Onpegp;reHlle pacnopa (axrunnoFo AaBreHHq)
rpyHra

Pacnopotvt npyHTa nagniaercg AaBJIeHfi'e' o:rBeqarculee

cocToflHllrc [peAe.IIbHOfO paBHOBeC[s rpy'Hra B Tor{ cJIy-

qae, ecJrI,I EO3MOXHbIM llep,eMelqeHHeM cTeHKH ffBJIfleTCfl

ee cMenleHl{e B cTopoHy o/r 3acbInKI{.

flpu ou,peAeaeHI,I'H BSJII'IqHIIbI pacflopa fipgnl{Maercr' rlro

6n: (6v * Tp h) Mn;

a n : 6 n t g  * ,

(24-4)

(24-5\

rAe ozr- HarpysKa Ha cgo6oaHofi tloBepxHocru rpyHTal
'tp - Bacrr€trHblfi O6leMHltfi sec rpyllra;
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h - ury6,uua TorrKH KoHTaKTHofi uonepxnocru oT rro-

, 
'BepxHocTr{ 3acbI[KH; +

v - yncn TpeHHff no KorrTaKTy Me,x(Ay rpyHroM r{
noBepxHocTblo cTeHKr.r.

Koetp$nuHeHr pacropa no q{. n. flpoxogreey [l]:

Mn: 
sin2 (0 - 9) cos .l,

- ' -P 
r '  (24-6)

|  /  s in  (s* { )  s in  (9- . - )  |  _
It+l/ ^- i/ | sin2 o sin (01{)
L y sin (0-e) sin (0++)J 

-- -  -^-- \-  '

r"qe I - yron BHyqperrHero TpeH.nr rpyHra 3acbrnKH;
u - yroJr -HaKJroHa xonrarrsofi noBepxHocrlr ($ur.

24-r2l;
e- yroJr HaKrr,oua cso6o4Hofi noBepxuocrn 3BCbr,IrKH.

floareyacr Soprrry.rrofi (24-6), crrelyer r.rMerb B Br.rAy,
rrro oHa noryqeua, Hcxo.4q 'rd3 AouyqeHl{rr Ky;roHa o
uJrocKr.rx floBepxHocTfix cKoJrbx(eHtrfi BIIyTpH 3aCbInKH, H
4aeT,_-KaK IIp,aBlrJro, npeyMeHbrx,eH,HyFo BeIfirIHHy IaBJre-
sns. VloqHeHr.re MoxeT 6lrm ,Aocrr{rHyro rryr€M BBeAeHHfi
nonpaBoqn.ono xoaS$rqnenra tr, ne.n,unruHa Korop,oro np,ti-
HI,{'MACTCff B 3A.BHCI{MOCTA OT YrlIA HAKJIOHA TOUIAXTHOfi

rroBepxHo'cru 0 u yrura Tp,eHus no KoHTaKTy + uo ra,6.n.
24-2. H,opua.nruafl cocraBJrrrrculas AaBJrenufl np,H gToM
oflpeAeJrseT,cfl rro Sopvyne:

co: (o,  + "b h)\  Mr. (24-4',)

JIHtut .urq r.rra4xofi no14nopH^ofi clenxu ( *:0) c Eep-
iuxa.nouofi gaAsefi rpagbro ( 0 :90") n ropugoqranruofi
roBepxHocrbro sacbrnKr.r ( . :0) Sopuyla (24-6) Aaer
roqsufi pffiynbrar; B gToM cn]ryae cflpatsqlirr{tsa r{3Becr-
uax Qoprvry;ra l(y.rona:

Mp:Hffi:,*'(+
tI n'oeToMy fiolpaBocuufi ros$QuIlxeur I rB sroM
6yaer paBeH eAHHLT[e (cu. ra6n. 24-2).

Ta6auqa 24-2

llpu6lnxeHHbre 3HaqeHHr nonpaBoqHoro xoes{nqnenra tr

q., rpan.

(24-6',)

cryqae

0
5

l 0
t 5
20
25
30
35

I  ,00
I  ,00
I  , 0 1
1 , 0 1
1 , 0 2
1 , 0 4
1 , 0 6
1 , 0 9

1 , 0 2
I  ,03
I  ,05
1 , 0 8
1 ,  l 0
l , l 2
l ,  1 5
l , l 8

1 , 0 5
l , l 0
1 , 1 5
1 , 2 0
1 , 2 5
1 , 3 0
1 , 3 5
l r43
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Ars noAfiopgbrx crenoK c Folp,r{3oHTalnnofi rroBepx-
Hocrblo 3acbInKH, T. e. B cnfrae € :e, IocraroqHo roq.
HbIe .p*ynbTarbr 

Aaer $opttly.rra, BbrBeAenHaff c yrrerorM
KpHBOnHHeftsO-cru noBepxHocrefi cxonuKeHr{fl no B. 

-B. 
co-

Ko.n,os,cKoMy L2l:

l -s in  9  cos r r
Mn - ----- 

, 
_:- expt l(20 - n * l) tg gJ, e4_T)'  

l fs in  g  
- - - r  r \ -

rAe r - o - arc sinl+
sin g

3q3Y"ry.t x,osoonq,uenra Mp, Bbrrrr{cJreHHbr,O no $opuy-
Jre (24-7), npr{Bo4srcr B ra6n. 24-9.

L

9-

Ta1tuqa 24-B

rluc;resnue BHarreHHn xoessnrdr{enra pacuopa Mp

0:66o

0;42310,403
-

0 ,209
0 , 1 5 1
0 , 1 0 9

0 , 1 5 0
0 ,  1070,  105

0-700

u

:.F

15
20
25
30
35

Vro;l rpeHus rro' KoHraKry Q e rpa.u,.

0,443
0,344
0,266
0,205
0 , 1 5 2

0,433
0,334
0,255
0,197
0 , 1 4 9

0,329
0,250
0 , 1 9 1
0 , 1 4 3

-
0,246
0 , 1 8 5
0 , 1 3 9

0 , 1 9 2
0,  136 oJss

0:B0o

u

9-

l 5
20
25
30
35

Vroa rpennfl no KoHrarry q, B rpan.

0,533
0,430
0,344
0 ,272
0,212

0,505
0 , 4 1 0
0,329
0,260
0 ,205

0,497
0 , 3 9 1
0 , 3 1
0 , 2 4

0 ,475
0,379
0,304
0,241
0 , 1 9 0

0 , 3 7 1
0 ,296
0,232
0 ,  193

0,299
0 ,227
0 ,  179

0,223
0 ,  1 7 30, 1700 , 1

$ Cul"tsoaou
HHH e = 2,7182.
TeJlb creneHH.

exp o6osuavaercq noxagarenbHas
Bupaxenne, cne/lyrcuee 3a srr,rM

Synxuns npn ocnoBa -
CHMBOJ|OM. -  t rOKaSa-

Vro.n rpeuus no KoHraxry g B rpal.

0,31710,302
0,23510,225
I , 1 7 4 1 0 , 1 6 6
0 ,  l24 l0 , l  l g
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. I Vroa rpeuuq no KonraKry t{'' n rpa,u.

E Ii l ; l ; t ' ' t " , t  " : k l *
0:90o

l 5
20
2l)
30
35

,556
,465
,384
,312
,259

0,532
0 ,442
0 ,368
0 ,305
0,249

0 ,521
0,427
0,355
0,295
0,241 o  r l R

B cJlyqafix, Kor,[a 3acblilKa cocrol4T 113 ,4Byx unu He-

cKoJIbKIAX CJIOeB IpyIITa C pa3nuqHbl,M,n cTpouTeJIbHbIMIl

cnoftctnaur, pagtleT IIo o,[pe,4eJIeHHIO 'AaBne'Hlrfl Ha IIO.q,-

B KoHue caos i
' i

o": (o, + X P'n) m';
I

B Hdrldr,e c.lror ifl

i

-i+' 
/ .- 

^\ ^,to ; ' ' : l o " *  L t L O )  ̂ t * t .

I

I,Igu,eHeuue BenHqHHbr AaBJreHI.Ifl B npeAeJIax Kax<Aofo

cJroff npuHl{Maercx rro npRuofi, E Snlopa AaBneHHf Ha

CTeHKy flOdyqa'eTcfi CTyUeHTIaTO'I{.

Ka,iare.ntia r CocTaB.rrs'o'ua fl orlpeA'erlfielcs a:H aJl,oruq'o

np'eAbl,u,yqeMy:
B I{OHIe cJIOfl t

, tn -  o | tg  * i ;

,B 'Haqale c.iroa ifl

,L* t :o tn* '  tg  . { , i * r .

Kor,,qa 3aLr,Hqfi r'paHb creHKI'I HMeer H3JIoMbI, 'u'aBJIeHHe

Bblqfic.rtfieTcfl AJrf xlaqaJra E r(oHua .rax<.4oro upauo.nllneil-

nepeJroMa rpaHu 6Ya,en. PaBHa:
B KoHI-[,e npnrtlo.trr'ru'efittoro yqa'crKa k

h.

ok - ( o-.+ I r A I sin o\ ruu;- n _ \ - a  I  L )  l _ _ - _ _ _  
)' l

B HaqaJIe yuacrxa ftfl

onu* t : (oo  + i  r l  /  s in  o  
) *u* r .

I

@uz. 24-13

Hauesesae BeJIHq'HHbI .[.aBJIeHHff E [p,eAerax Ka]I(AGr'o

nprr,M,oJrlluefinonc yqacrKa np'H'HI{Maercs tro np'ffM'o:l, rr

enropa IaBJIeHI{fi Ha creHKy HM'e€T BH,II,, yxaeauxufi Ha

Snr. 24-13.
Ka'catemgag cocraBJlgloillafi AaBJIeHHfl Ha creuKy oII-

peA€Jrfl€Tcff, KaK Ir B ,qpyfl{x cnyqagx, 3 H',MeHH'O',!

B KoHqe ]nlagrKa k

.X:  o l tggn;

B narraJre yvacrra ffl

"f;*t 
- onlt rg gr+r.

HOpru alrUaff H KaCaTer'IbHas COCTaBJIff IOlqHe H a1lp_ff 111eHHtI

pacnopa '  cBs3Horo  xpyHTa Nrs ,  s ryqaq  e :0  o f i pe -

.4erslorcq no $oPuYlau:

6n : 60 * 
^{p hMr;

an:  on  tg  9 .

Befifiq'uua nopuallnofi cocraBrqlou{efi AaereHufi -y 
'ulg-

BepxHocrn 3acbrrrKH o0, BXoAfiIqafi B Qopuyly (24-8),

orlpeAeJlflercff 'u3 coornouetulft :

qo  :  s0F  f  s i n  9  s i n  (2ao  -  29 * ' r ) l  -  k c tgg ;  ( 24 -10 )

a 9 : 0 -

(24 -8)

(24-s),

a 0' J -

2 ' 2

o ,  
f s i n g \  s o  l J

npI{qeM so BbIqHcJIgeTcfi uo..u.6opo'l',t rl',I3 ypaBHeHHfl:

ctse ' "Y*H _ 20**-**

* arcsin t-1+ (Ek ts r) I : o Q4-12\
l s i n g \  s o  l )
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5. Onpe4e.neHxe ornopa (naccunHoro g,anaeHnn)
rpyHra

ornopolvr rpyrrra ,Ha3brBaercfl peaKTr.rB"* or#euHe, or-
Beqarculee cocToflHHlo npeAenbHofo paBHoBecHs rpyHTa
B Cflyqae, ec/IH BO3MO)KHbIM IrepeMeIqeHHeM CTeHKH sB_
Jrqercfl ee nepeMerrleHHe B CTopOHy TpyHTOBOTO MaCCHBa
(sacnnxu) .

IIpn orlpre4s.,t"","" BeJrHqr{Hbr orflopa trpyHTa npr{Hn-
IUa,eTcs, rtTO HaprylrreHl{,e paBHoBecHf fpyHTa _ BbInHpa-
HHe ero -.rTp'oH'cxoAHT ,Ir,O I,OBepXH,OCTH .BbIIIOp,a, npoxo_
lqrqefi qepes Hr{}KHee 3aAHee pedpo no.rtrrropHofi cleHxz.

Hopua.nuuaa H Ka,caTelrrH,aq cocraBJrffIoulue Ha[pflx{e-
HHq o r rr o_,p a (naccunuoro Aasreufiq) rr,ecBe3Hor\l rpy.H-
Ta Moryr 6urru ortpe4e.tteHbr n,o Sopuy;raru:

6n :  ( 6a  +  h  h )  Ms ;

ro :  on tg ,p .

KoeQQHqHeHr oTrropa B npeAnoJroxeHr.rn nJrocKHX no-
BepxHocrefi cxoalxegun onpenejrflercq tro Soprrly;re

Mo:
sinz (0 * 9) cos tl,'

(24-13)

(24-t4)

(24-1s',)

f ,_, /t'(r+{,)'i(r+')l 1,-,
L V sin 1o-.1.inffiJ 

sin'zo sin(o-'f)

@opr',ry.na (24*15) Aaer o6trqso ounbno npeyBerur{eH-
Hoe 3Har{eHHe orllopa, flpurreM HeroqHocrt Sop,vy.nbr Bos-
pacTaeT C yBeJHrieHr4eM yrJra BHyTp,eHHefo rpeHHs fpyHTa
g I yr.na Tp'eHHff no KoHTaKry + .

JIEum A.itq rl,a.4xofi creHKH ( +:0) ,c neprurannuofi
ga,4s,efi rpaHblo (0 :90") H r.opl{3ogra.nruoft noeepxriocrbro
rpy'Hra ( .:0) $oprvry.rra (24--- $) flBrnerc.q roqsoft u
rpr{HHMaer Br{A Qopnny.rru Ky.noua:

flocrarouHo roqubre pe3yJrbrarbr AJrff cryqafl garuronsoli
uepoxoiBalofi cleuxu rtp,H E:0 fioryqarorcff no npu6ntt-
xeuuofi Soplryae, n xolopofi yqreHa, no B. B. Coxoroe-
cKoMy [2], . xpn,nolrr.ruefisocrn noeepxuocleft cKoJrbx(,eH]rfl:

l  *s in  g  cos  C . .
Mo: -t 

:;n e- 
exp [(n-20f () tg r] , (24 - 16)

TIE

sin O
(: t | ,r  * arcsin

Sln 9

rlncreunue sHarreHua roesQrnr{HeHTa

e -ooo

- ts,(+-l- +) e4-rs,)

Ta6tuqa 24-4

ornopa M6

Vroa rpeHurr no KoHraKry t. f  n rpan.

l 5
20
25
30
35
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.(,.rrn nepruraluuofi creHKH Qoprvry.rra (24_16) npuHr{-
MaeT BH.[:

, ,  l * s i n g c o s C  C t g . . | l
IYIO: 

---;--:- 
e

r - s l n ( ,

3HaqeHuq xosQ$u4neHTa oTflopa Mo, BbrrrHcJreHHbre IIo
Sopmyae (,24-lYi, npuBoAsrcs ,i ra,O.,ll. ZqJ.

6. Pacqer unyHroBbrx creHor{ [ l]

Pacqer tunyHToBbrx rroArropubrx creHoK (u cnafinux
orr'op sa6opvarux fl,oAnopHbrx creHoK) np,u,6.nux,eHHo M.o-
T.er rtpousBotrHTbcfi rro cxeMe, ilpercran.n,exsoft ,Ha Snr.
24-t4.

f,ry6una sa6fisxu unyrrrr{H orrpeAelflelcq nog6o,poM r{B
cne[yrcr](ero ypaBHeH[fl :

(mhz-2812
- 2mh-n:0,  (24- lT)

- 3E2h

rAe

(24-16')

mhs-6E,(*" . r )

l z
M : E r \ c 1  + ;

.  t g p
m : 4^[ ---e--r- 

;
cos g

-  - l n  o \
n : I H t g '  l ; + - ' I

\ + ' 2 J '

E t : Y r r ' E - a ) ,
z  1 4  2 l '

l n  c l \
E t : I H y o t g t l - -  

' I

r 4  2 J '
E  -  E r *  E z i

jo x 0,8 f t .

(24- rB)

(24-19',)

(24-20)

(24-2r)

(24-22)

(24-23)

fl,onepra rpovHorcra rxrryHTa npon3Bo4r4Tcrr n,o,MarrcIl-
MaJrb'HoMy usru6arcqeuy M,oMeHT1l, olpeAeJrseMoMy rto

Qoptvty;re (ua I u wup,unu creuxr):

(24-24\

,Pacqer ceafiHnx ofiop sa'6,opuarux cle,Hox npo,HsBoAnr-
crl TaKxe npr.rMenr,rreJrbuo K cxeMe, [pHBeAeHHoft ua $nn
24-14, Ho 6es yrleTa seJruquHut Ez.

f.ny6nria za6fisxu csaft on'peAefiqercff no46oponn I{3
ypaBHeHHfl:

E , h z  F ' n  P 2

h4 - B+ - n h:L+ -4 |;: o, (24-2s)
md md mzdz

rae  d -AHaMerp  cBav .

@uz. 24-14
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Maxcuua.nt'Hrtft Herudarcuflfi MoMeHT Anfl npoBepxlr
npoqHocrlr ctsau onp€Ae.rrfiercff no $optrry.ne

(  z - / F - \  /
M:Er{,', * ;V #). e4-26)

B Qopuy.rrax (24-17)-(24-26)
TOHHaX H M.eTpaX.

,[,onycxaeuue Harrpsx<'eH'rrfr IrJrfr MarepxaJra ur.nyHTa H
caaft npn pacqere no Qopl,ryaau (24-24\ u (24-26)
Mo)KIto noBblularb npottEB .o'6srqgux: .qJrr flqAnopHblx. cre-
HoK [, II, III KrraccoB - Ha 20-25olo, IV-V KrraocoB -

sa 509b.

7. Pacqer aHr(epHbrx noAnopHbrx creHoK

Paccerrr uo onp'eAeJrennro r.ny6uuu ga6usxn rrrrry,HTa,
ugru6arculux MoMeHToB ts rrr[yHTax Ir ycaJrHrr, fleperaBae-
M,oto aHKepHoMy ycrporicray, BbrnoJrnflrorcfl rpa$uuooxn
rIyTeM ilIOCTpO€Hr.Ifl CJTJIOBO|O H BepeBOqHOr0 MIrOfOyrOJrb-
H.HKoB ,H yupyrofi JrHHr.rH ocn creHKH.

flpu BbrrroJrueulru pacqera'HyxHo c'o6ln.uart cJreAyro-
lqufi uopsAor (Q'ur. 24-15\.

a) Bnrueprurl B orrpe4e"reHuoM uacrura6e cxeMy nolA-
nopuofi sreHKH H nocrporlTb c)''MMapHyro eflropy AaBJreHr.rfl
fpyIITa Ha CTeHr(y, IloJrarafl, qTO CO CTOpOHbI 3a,CbIIIKU neft-
cTByeT pacfiop (axrueuoe ,4zBJr€HHrO), a co cTop,oHbr ocHo-
BaHlrfl - ornop rpynTa (na'ccnnHoe gaaneure).

6) Paa6urr gnropy .[aereHr.rfi 
'H.a 

noJr,ocKl{ .u, saMe,Hr.rts
pacrl,peAeJIeHHbre .4aBJIeHr{s cocp.qAoTorreHHbrME ouJraMH,
3KBHBaJIe'HTIIbIMI.I CO,OTBeTCTByIOUIHM nOJIOCKaM SIIIOpbI, IIO-

crpoaTb nepenouurrfi Mr{onoyroJrbHl,rK STHX cHJr.
n) flponecru qepes roqKy nepececeHus Jryqa c, Bepe-

BOq,H,O|O MHO|OyTOJTbHI{|Ka C HarrparBJreHH'eM aUXepnoft Tfl-
fn 3aMblKalou1nti ayu tar, uro6u MaKcl{,MaJrnurrfi MoM'eHT
B rrpoJleTe cr.eHKI{ M ^a* npeBbrrrraJr Ha 10-150/0 Maxcu-
uallusui MoMeHT B ga.[eJrKe M.

r) flo.nyv,euuyro guropy MoMeHroB raKxe rpa36r4Tb Ha tto-
JIOCKI{ r, 3aM,eHI4B KaXAyIO IIOJTOCKy 9KB[BaJIeHTHbrM BeK-

Quz. 24-15. Cxeua,zpa$u,yecKo?o pacuema arurcepnort
noonopHou cmeHtu

I - no,u,nopHaq creuKa; ? - anrepua! rcra; J - cyrar.aapHas anropa
4aBreHHc rpynra; ./ - enrcpa _nsruOarourlrx r*louenioa; 

' 
d_ ynpyrar

JIHHHff creHKH; 6 u 7 _ cHJtoBbre MHorovroJrbHHKH

BCC BCJIHqHHbI - B

151
,

- -Y,,?,

(A
Y)

62

@uz. 24-16. Anrcepnan nodnopuafl cmeHKa
,l - crenra; 2 - auxepnac rsra; J - anxepnas fiilnra

TopoM, rrocrpor.rrb rpaSuuecrKr,r ynpyryro JrrrHEro ocr{ cren-
KII.

A) klsyeuss yroJr rraKrroHa 3aMbrKaroulero ryqa, ,rIoBTo-
prrrb ofiepat1urc Ao Tex nop, [,oKa ynpyrafi Jrr.rHuff 6yaer
flonxo,tnTb K [epBouaqa.ntn,ofi ocn creHKH KaK K Kaca-
re.nrsofi npuMepHo Ha ,ypoBrre TorrKr.r nepecerreHfis saMbr-
KaIOIIIeTO ny,qa c JryqoM ,,r o6nrqH0 noBTopHbIX [,ocTpo,e-
uufi ynpyrofi nunn'u u,e tpe6yercr, raff KaK Aocraror{Hafl
Toc,Hocrb locruraercfl c nepBoro pa3a, ecJru gaMbrrarcqufi
nJ r [poBqAerr raK, qro Mmax:(1,10.- I,ll)M.

Pacqeiutrfi aera6arcrqtfi moueHT B trrtryHTe uoryqaercrr
nyreM flepeMlroxelrxrr iuaxcunna"trnofi opAuHarbr M *^*
?IIIopbI _ MoMeHToB Ha noflrocHoe . pa,ccTosHpr,e pb T. e.
Mpact:llfmax Pr.

f"rry6una 3a6nBKX rrrrryHra ft oupea,,e,nfiercrr no Sop-
MyJr,e

EpHrreM ne"ruvuntr &6 ,u 6s noJIJ raIOTCff B pe3yJrbTare
rpaQnuecKo{r,o pacqera (,$ur. 24--I5l

BeJlHsuHa ycwrrfl R4 , ,na roropoe AoJrxGo 6utl pac-

cqHTaHo aHKepHoe ycrpoftcrno, nonyqaercs raK>Ke He[o-
cpeAcrBeHHo B pe3yJr_braTe rpa$nuecKoro pacqera.

V4a;reuue anxepuor? [JrHTbr or noanopnofi creHKr{ (a;r,n-
ua auxepuofi raru I o, $w. 24-16) 

- 
onpeAerrrercfl rro

$opuyle'

(24,-27)

l A :

* (h"" + t)

Hanpaxeuzx y o,6pesoe
,MyJraM:

(24-28)

rrJrrrTbr BbrrrucJfiForcs tro Qop-

s r : . [ t ( M o - M o ) ;

o z :  T  ( t  *  h " n ) ( M o -  M p l .

.I[,,onycxaeMoe ycuJrr.re Ha aHKepHyro trnuly

n  o r * o z
l toon : 

T 
hnnb,

UIe b - runpu,Ha, aHKepnofi [n,r.rrril;

@+n),*(+
/ n  o \,*(,? +;)

I en-'nt

(24-30l.
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n:- KogS$uq,lIeFT 3alraea, rrprflrrl{MaeMufi B Ban[cr{-
Mosrr{ o|I r(Jiacca cleR.xa, rro Ta6Jr. 24-1.

flonycraeuue flanprrxegns n.sril6a !,JrH Marep{sana
urrryHTa a.HKepHof, uo4tropHofi merlru upu ucnorr6oea.HHH

H3rrox(eH'HoFo Msrq4a pacqeTq MoxHo lloBtrlruarb rlporr{B
o6uqnHx, KaK rl a cnyuae__6eaa,n,rep"ri- noatropnnx cre- 

-

It_o_K, Ans coopyxe:Hfifi I, II, III rcnaccoB-na-20*25V0,
IV a V uaccoB-Hd 50Y0.

i ^ r E P A r v P A

l .  I lporoSles. .  I4.  f I . , . I las{enue cHnyqero reJra H pacqer ror-
rfop_Hbrx crenoKr Crpofinaaar, 1947.

2. C o K oJr o sir H ft B: 8., Crarnrq cuny'reftcpe.u,brr focy.u,apmnen-
noe Rar,are.rrbcrBo xexuuro-Teopetnrecroft nnreparypbr, 1984.

8. Vraaannq-no pacqery rrornopHtlx crenor r,aeid,uoil n. g.
cKoro, Hsa. BHHH Boareo, 1950.

w

t



T J I A B A  N , B A N A A T b  N f l T A f l

BO.IOCEPOCbI 14 BOlIOCtlycKLl rl4APoy3JIOB

MaJIbHbI'M IIOAII'OpHbIM TOpIT3OHTOM' BO.I,bI.

B,ononbonycKHble coopy)K'eHun rpu.. H{Apoy3JIax npeAy-

(ec.n,u gro Heo6xo4utuo), a raKxe nJIaBaIoulHX TeJI-Tor-

,da srn coorpyirenllff Hasbl,Balorcn,no4oc6pocauu;

2) rJrs, IIoJIHoFo ltJrrt qacruqHoro o,nopox(HeHun Boilc-

xpaHHJII{uIa B saAauublft cporK AJLq ocMorpa v peMoHTa

coopyxenufi, Haxogffurl{xcfi B BepxHeM 6teSe; qacruqHoro

npoMbrBa HaHOCOB U3 BOAOXpaHI'IJiHIrIa; IIOJIe3HbIX nOUyC-

KOB ns BoAoxpaHHJIHIIIa - TO'fAa 3TH OOOpyX(eHHfi Ha3bI-

tsanrcff BoAoorIycKaMH.

Botonp'onycKuble coo'pyxeHllfi orAeJIbHbIx rHrI'oB qacro

RbIno,Jr'HffIoT HecKoJlbro $yurr1ufi ; uanpuMep' Bo.4gc6pocu c

r.ny.6OxU,ltu OTEepCTllflMLr MOryT tBJIfiTbCg'OAlIg'BpeMeHHo 14

BOAOCnyCKaMH \Jlfl OnOpo)KH'eHHfi tsOtrOX'paHHJIHIqa' a BO-

AOCnycKlI E pflAe cJyrlaeB Hc[oJIb3yIOTCt B- Kaq'ecrB'e I]o"

Jre3HbIX BoAoBblnycr(oB (no4'onpueuut'tron). BoaocnycKH He-

peAl(o BbInoJIHflIor I,I QyuxqHH r.uy6uHuux'no'.4oc6pocor'

25-A. BOAOCEPOCbI

25-r. TI4nbl BOAOCEPOCOB

1. K;IaccnSHKaIIrs

Tnust lI KoHcrpyKqHH ;EoAoc6'pocoB onpeAeJlffIorcff 'Mecr-

HbIMu TonOrpa $J.IqeCKLIMH, r€OJI.OfHqeCKI{ M,I{, rIi.ApO.l|IOIHqe-

cr<Ltwr4, gKCnJIyaTaqHOHHbIMI,I Ll fl pOH3'BOACTBeHHbIMI',I yUrO-

BH'IMH.
a) IIo pacnortoilcevup B gs.4e coopgttcercuil' eoqoo6pocrt

B OCHOBH,OM IIOApa3.EeJIfiIOTCff Ha ABe rpynrlbl:

cJIeAHI{x JIHtub He3HaquTe.[rHot't A.rrusofi ux BoAocnHBHoro

$poura H HeI@Top,bIMH KoHcrpyKTI{BHbIMI{,(eraJIsM.H. 3tu

oco'6e'uuoctlt o6yc.noe.nuBaloT HeK'oropoe orrilrlue H B r4e-

ToAuKe nx pacrleron. Tar, HaflpuMep, KoHcrpyKrlllfl Q"nm.;
6,era ue6oJIbIIIofo 6eloHsono sonoo6poca B Te.[e eerunguofi

IIJrorI,IHbI Mo)r(er 6ltrn .uepasp,esu'ot1; n'pn poce€T€ Ha

yclofiu'nnocrn B gToM cJlyqae yquTblBaqtcn 6oxoe'oe AaB-

JreHHe rpyHTa Ha creHKr{ nonoc6poca; npu pacqere raue'

H,Hrr aHepxHLI B HHx<HeM 6leQe d{r,^DaeT cylqecrBellHylo

pOJIb pacTsKaHH'e noToKa H nP.- 
B nacmsuefi rJIaB'e eo4oc6pocu B TeJIe 3'eMJIflHbIx 14

ua6pocuux rr.r-r,oTr.rH paccMaTpr{BaIoTCfl Jrgrrrb B qaSTLI HX

cnertusuqecxgx oco6euso,clefi uo cpaBHeH,I{rc c Bo.[ocJIHB-

HbIMI,I NJIOT}IHAMH.

Boaoc6pocbl BHe TeJIa nflorrlHbl' .I'IJII{' uuarre, 6eperoeue

ao4oc6pocu, pacrloJlaralorcq lu6'o Heu'ocpeAcrBeHuo y

IIJr,mH,Hbr r.u.Apoy3Jla (our. 2,5-1, e) co c6p'ec'eM Bo.llbl B

To/T 111e BOA9T,9K, .nrn6o B cTopoH,e o{r t}IIpoy3JIa (Sur.

25-l,e) co c6pocou BoAbI B coce,4Hl'Ifi e'oAor'ox IIJII'I B IIo'

-- - rilfr
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@uz. 25-1. Tunu aodoc1pOcOa npv errytxux nrlomuHax

a-pvcnoBof i  s  reae nJrorHHbr;  d-uof tuennHft  s reJre nnornHbr;6-6eperonoft  y  [norHHbt;  a-6eperonofr  a cropone or fH' ,upo-

ys .na ; / - rno r r ' a ;2 -Bo .u ,ocopo i ; .3 -noABorsu ( " " - i l . i o ;4 -c6pocHasqacrb ;5 -so .aocnyc r ;6 -ao roaa6op
5 ,

@ue. 25-3. Cupor+uotd aodocfPoc

/ -uos,n yxono.u,Bo.u,cutaq tPY6a

@ue. 25-2. Bodoc6Poc 6ePeeoaort'

.l - ser{rsuas nrorHna; 2 - eoAocruBHas qacrb; 3 - noAsor'cutl'tit xasar;

omKpumwu
4 - c6pouraf, qacrb; 5 - 6aurHq Bo'u,ocflycra



J

PAsEEJI TPETHN, THTPOTEXHHTTECKHE 
.COOPVNEIIHfl

668

257,49

s 7 5

P
g

s.6 -40?6 ft,

@ue. 25-4. TPauwefruwrt eodoc6Poc

a-nnal no.u,oc6poca; 6-npolo.rrltrufi paspes c6pocnoft qacrn; s-nonepeunYft .paspes so.u,oc6poca; /-ocr nJIorHIlbI;' 
2 -'c6pocnas qicri; 3 -'octtosHofi 3arBoD; 1- auapnirHuft sarnop

6)
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@ue. 25-5. Ilpodoautotrt pasprc no ocu 6wcmpomorca

cDuz. 25-6. Mnozocmyneruuamufr

a - p a s p e s ; 6 - n t a u

BAHHb{MI{ HA NOAHflTIAC rOPI{3OHTOB B.OAbI (XOSUPIXOBbIMII,

nonJraBKoBbrMH n Ip.).
d) IIo KoHcTpgKruauouy oQopt*tteuun no4oc6p,sgb,r Mo-

ryT t{MeTb B,BCbMs MH,Olo p1a3HoBI4{AHOCT''efi. B ra.I,eCtBe oC-
Ho,BHbrx lvt'olKHo BbIAeJIT{Tb BO!OCr6p,9g61 O{rKpbrTbre I{ BoAo-
c6poctt 3aKpbrrbre.

2. Bo4oc6pocbr 6eperoBbre orKpbrrbre

(<Dur. 25-2)

Targe BoAoc6pocbr, KaK npaBr{Jro, cocrosr:
I ) ua noABoArrrrero KaHaJra; KpuBoJruHefinoro HJtvr npr-

uonusei?Horo oqepraHnfr, B n.rraHe c ropr.r3ouTa.rrbltblM AHoM
HJIH,[HOM, ;HrMeIOrr{HM He3ll,aqnte.nsuufi yI{JIoH;

2\ uz Bo,4ocJrr{BHofi .racru B BuAe B,oAocJrHBd c rrru,po-
KHM rroporoM uJu4 upaKTnriecKoro npo$a.na (un,or4a cH-

4

i  r ir i
I

@ue. 25-7. Bodo6ofrnbtfr Kotodeq

o-paspes i  6 -n .nan

nepenad

I

4 i l
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@uz. 25-8. Koncottanwfi nepenad

$ona, cu. $ur. 25-3\*, c pa3nodroxeHfie^4 s'g,porz Boro-

cJrHBa HopManbHa vilE [apaJrJreJrbuo ocu o6pocttoft qacrtr.

B IIocJIeAiIeM cflyrlae ,soAoc6po,c HagblBaercs o6uqtt'o
rpauruefiuuna ($ur. %--+);

3) ns c6pocuofi qacti.t rB BIL.{€ 6uctpolora (Qnr. %-5)-
r4rrr4 Muorocryn,eHqaToFo r,eperaAa (Qut. 25-6\, KOTo-
pble HMeIor B KoHue YCrp'sl"tua Anfi npeAoxpaHe'Illifl co-

opy)I(eHHff o|r tloAlubrBa: pac[r.Hpsloqllecs ]nIacTKLI, facu-

TeJrE aHeprr{J{, n'oAo6ofitrue KcrroA,Ithl (Qnr. %-7), pac-

rqennTeJrg, TpaM[Jrr.rnbr, KoHcoJIr{ (Sur. 25-8) LI T. A.

3. Bo4oc6pocu 6eperonble saKpblrble

Boxoc'6pocbl TaKof o i^nu o6rt.rno cocroflT:
a) ng noAxoAttoli qacru B BHAe KaHaJIa;
6) ue B,oAocJIlIBuoft qacrn B BI{Ae IIIaxirbI c B,qAoc.ltPrBoM

npaxTuqecKofo np'o(pn.nn u.nn 6arug'u;

n) Ir3 oreoAHofi qacTr{ B BI{Ae eepturaalnoft Lr[tr4 Ha-

x.nouuofi uraxrbr r{ ToHHeJIs.
Moryt 6utr TaKx{e soloc6pocrt rotr,t6nuupoBaHnble, Ko-

rAa no AJII{H€ IIaCTb erQ fiBr'IffeTcff aaXpbtrOfi, qacTb oT-

npritofi, a taKll{e coBMeIqeHHHe B roro,sH,ofi qacrt{ c Bo-

.qorpHeMHr{KaMH (Sur. 25-9).

25-2. PACqETbI BOAOCEPOCOB

1. fu4paurnqecKne pacrlerbl

O,uperle.neulre MaK,cHMaJrbHoFo pacqernoro pacxoAa Anff
aoaoc6poca'upotI3Bo.IIHTcfi B coorB'ercrBllrt c yKa3awvs.Mu
rrr.  13 u 17.

Oupe:lereHue rurHHbI Boqoc.THB'HoFo $'po,uta, q.Hcra npo-
JIeTOB H Hanopa A,'rfi BOAOCJIIIB,OB pa3IUtIHbIX TIAIIO'B nP-O-
r{3BOAHTCfi nyTeM ,C'OnOCTaBJre:{HH p'frna BapI4aHTo,B II BbI-
6o,pa o,nrnua.uLs,oro H3 rr,Ltx.

flpaxtura [poeKTHpoBaHHfi IIoKa3bIBae,T, tITo rlprn or-

cyTcTBHr{ SaTBOpOB Ha BOAOC.TTHBe BbrCOTy nepeJll{Baloue-
focff c.[oq o6uiqno ,Hagua\rarcT H,e ,6o.neg 2-2,5 tvt. lI'pN

x Taxoir noaoc6poc npaBxnbrree HasbrBarb cuQonnur*1.

"-ta#

HAJIHTII{H 3ATBOPOB BbICOTY NCPCJII.IBAIOUETOC'
3Haqalor s 6oaruHHcrBe qfiyqaeB no 4-4,5 n
Tax or 8 no X) .*t.

cJoq Ha-
npH npone-

Elr'n cu$ona - 6.naroAapfl ToMy, qro pacqerHbrM Hano-
poM ffBJrflercff pa3Hocrb MexAy oruerroft Bolbr Bepxnero
SseSa H orM€TKofi nrxnero 6reSa (u.nu orruerxofr ueur-
pa Tqx<€cl*l BbrxoAHoro orE,ep'crl{ff on$oHa - rrpa rre3a-
To[JreHHoM BbrxoAHo,M o4rBepcrnu), - yaursstft pacxoA
M.O>I(CT .4.OCTHTIb SHAqHTCJIbHbIX PAsMCPOB I1 HA NPAKTHK€

Ha3Haqaercff rropflAKa 20--25 u?fcerc.
fl'q.qxofitlue KaHaJrbI K so,qpc6p,ocaM o6uquo nposKTH-

pyloT raK, ulo6br Ha HX [por]rx(eHl{H norepll Hanopa 6nr-
JrI4 HaHMeHb,ruHM,tI. C sloft Ileirbro rroAxo.[HblM KaHaJraM
rlpr{A,aroT rIJraBHo€, cyx{aouleecs IIo TeqeHHro oqepTaHr.Ie B
nJrane, o6parnrrfi yKJroH AHa r{ np.

|,U4PAC;TU'IECI(Ufi PACqCT IIOAXqAHbIX KAHAJIOB BEAYT AJIfi
orlpeAeneHuq noAxorHbrx cxopocrefi H Hanopa Ha BoAo-

CJILIBe. flp'n nocroflHHoM ceqeHHLI u 6omurofi AJIHIie Ka-
HaJIOB LlCrIOJrb3yrOT ypaBHeHHfl HepaBHCMepHOrO ABIrX(eII'4ff
(crur. rJr. 2). Aan o6fierqeuus KperrJreHl{ff AIIa H 'orKocoB

NOAXOIHbIX KAIIAJI,Ots CKOP'OCTI,I B HHX IIPI,IHHMAIOT HC 6O-

.rree l-2 ufcex.

faapasrfi,r,ecKlafi .pacqer BoAocJrI{BoB .Bcex BI,IAoB: c ron-

xofi creuxofi, rpaKTl-IqecKoro np,o$u"rra (6esnaryylvtublx u
Ba,KyyMIibIx), c ur.I{rpr9111110 iloporoM, c 6oxoettM cx{arueM H

6es 6oKoBo'ro cx(arufl, rIe3ar,o,iIJIeHHbIX tt 3aro[renublx,
tpa'uurefiHux, ttraxrHblx, cu$,ouuntx-'npo:ItBBoAsT Mero-

AaMr,r, yKa3a.HHbrMrLB rn. 2. Hau6oree pac[pocrpaHeHHblM

Tr,rrt,oM B ao4oc6pocax flBJrfitorcff Bor.ocJIHBbI c txupoxltM

noporoM H npaKlll'qecKoro np'oQulr.
Vqurueaq npw6tux<eHHocrb Merroq'oB pacqera Bo4o-

c6pocon rpauruetiuux, uaxrHhlx l.t c'uQouiIblx AJIfl coopy-

xeunfi I n II llrlacc,oB, ux pa6ory ilIpoB€pfllor n na6opa-

TOpHH Ha MOAeJIfiX AOCTaTOqEO KpyIIHbIX MaCrUra6Oe.

flpu ua,ru.ulru sa B'oAo,cJIHBoM KaHaJIa r4Jtt4 6st,crporora

Bonpoc o6 ycrpoftcreax Arq raueHlls aHeprlln pe[Iaercfi

B 3aBficuMocrl{ 'or runa BqAocJIHBa, yc.nonnfi coll'pflI(e'Hzs

6se@bn l4 rpyHToB ocHoBaHIIfl. IIpu oilpe;teJleHllu rny6u'

HbI BO:IbI 3a B'O,.{,OCJII4BOM HCXOAqT !13 yCTaH'OBHBUrefics

. r.ny,6trttsr B orBoAfiII{eM KaIIaJre.

fiaapannu',IecKlft pacqer c6pocuux yqacTlrcB B BIzIe Ka-

IIaJIoB, nep,eflaroB H 6u,crpolotco'n [p]I .HX nocloqHnofi 14

rIeprev,gt"oO rxI{pHH,e IIpolrsBor,rr M€T,OAaM}I, H3JIo')KeHHbI-

Mrl B r,r'. 2.

fn.4pauu.recrzft pacrleT urlxHero 6reSa no,Loc'6pocog

rrpol43BoAflT B 3aBACHMOCTH O/r ilpIIHffTOIO TI{[a Coflpsrarc-

rrlHx c HJI)KHHM 6neoO'trl -VCrpOfiCm UO MeroAaM, yKa3al{-

Hbr.M B rur. 2, AJIfl Bo3M'ox(HbDI clryqaets pa6mnr coopyxe-

,IIHr, yCTaEaBJIHBafi CanlUft HesilnoAHntfi, xo'rtopufi u ttpu-

,Hr,IMaercq 3a pacuetrufi.

,I[pu HaJTHqHH no4oc6poca c H,esKor-Kt4MI,I BoAocJII{BHbI-

MH orBepcrr.IgMl,I cn,oco'6 fanrleHl{fl 3Heprft'tl4 H Kperlreguq

py,ulta HHx(Hefo 6ueSa est'6nparcr c ytI€ToM npocrpancr-

Begsorl 3anarlu Lt Hanne.IeuHoft cxeMbl MaHeBpHpoBaur4fl

3arBopaMH.

I.'nr_ aoopyx{eHllfi I xlacca no4o'c6pocu B I{eJIoM

AO,JIX(HbI IIOABep,farbCfl fl4Ap,aBnl'lq'9cKl1,M MCCJIeAOBaHI',ISM B

.na6oparopiau Hs,Iipo'crpaHcrBe'rlHofi ,uo4e.nv.

2. Qwttsrpal{HonHble pacrlerbl

(Dn.nrrpaqu,oH'Hble pacrlerbl noqoo6,pocoB r{Menr qeJIbIo

o6ocHogarb rJIHrIy [.oA3eMHoro I{oHTypa, pa3Mepbl oTiI,eJIb-

Hbrx gJreMeHToB oOOrpy)KeHI{fi I4 npOrunoQHJIbTp',auHoTIIIblx
y.mpoficm (,urnyuT on, [oHypoB, aanec), ]craHo'BHTb BeJII'I-

rIHHy $u.nrtpa4l{'oHHoro A?BJIeHrII'I Ha orIeJIbHbIe'3JIeM'eH-
T lt soAoc6poca E orlp'eAqllllrb B,eJlllq.uny $N"rrlrpa[EonHoro
pacxo;1a B ocHoBaHi4il 11 B o6xo4 coopyxeulIfi.
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flpu Ha3HaqeH'[u AJruHbI II,qAseMHoro KoHTypa soAo-

c6,pocoe 3a ocHosuofi Kp,HTepHfi, 'KaK npaBHJIo, [p'I{HIrMa-
ror rpaAuenTbr $H.nrrpaunoHuoro rloroKa rIpH BbIxoAe B

nnxui.rfi ,6re$ (r ,ryenax); to x<e oirnocnTcr r r 5onbeofi

@u.nrrpaq[H e o'6xoA ycroeB I{ oxKpbIJIKoB.
BuxoAttuto rpaAueHTbI Qulrrpaul{onuoro n'o{'oKa He

Aon)Iffbr npeBbluarb .qorlycrnMble (/oon). Benu*ruuu Ao-
nycTHMbrx fpaAHeHToB lLlls pa3rulrHblx rpryHToB Ha3Har{a-

rcrcfi corJlacHo yKa3aHltflM ruI. l8 Hacloqulero c['paBolr-

HI,IKa. Be.nuquurr BbIXoAHbIx rpaALIeHToB onpq.{eJlflIorcff

r4JrH Teoperzqecrur (crrr. fJI. l8) l4ltr4 3Kc[epHMeHTaJIbHo

MeroAoM 3tAR.
HasHarreH'r.I,e pacl{ETHbrx cxeM LI up'oBeAerlue pacqeroB

uo Qu.nsrparlHa 
,B ocHoBaurrr vr g 'o6xoA .6eperoertx BoAo-

o6p'oco,e nproH3,Bor,urcff c yqeroM laalrn.uvfl. H cTosHHff rpyH-

ToBbIx BoA B 6ep,eronux ctgt'oHax, a3MeHe'HI{fi }IX fotprl{3og-

TOB IOCJIe COqAaHHfl IIOAIIOpa, pa,CnOrO')I{e',HUq .llpeHaJl(elI'
HaJrHqHfi BOAOyIIOpa, KO'HCTpy,KII'l{H OTIeJIbHbIX SJIeMeHTtOB

I,I T. A.
flpu uanopuoft Su.nnrpaqu'z SultrpaquoHHble pacrrerbl

IIOA COOpr])K€HHfiM.l{ ilpo43BoAflTcff B COO{BeTQTBIII4 c yKa-

saHHrMI{ rJI. 18. Pacqgrtt QtE.lltlpaqfin Ha 6u'crpoloKax H

n,epe[anax M,ox(Ho IIpoH3B'oAI,ITb MeroAaMu, I{3JIOX{eHHbIM]'I

,B TeX,H'HqeCIiHX y,CJTOBEflX H HOpMaX 'npOeKTHpOBaHI',Ifi fHA-

porexuuqecKnx coopyxeur.rfi (<<Pacuetu .su.nlrpaultlt>>,

B HHHI ,  1941 )  .
flpu no*yuan'opHoft Qu"ilr,rpaqw ts ocHoBaHHI'I coop'yx(e-

uHfi Qu.nmpaquoHHble pacqerbl npoll3BoAflTcs B coorBer-

crBHH c rJr. 18.

.[,nn coopyxeuuft I u II KJIaccoB npn clloxnblx rnApo-

reoJroruqecKl4x ycJtoBl,lnx Bce rlapaMerpbl QnnlrpaquoHHo-
ro rroroKa B ocHoBantr4 t4 s o6xoq coopyxeuns o6uqgo

rlo..rlyqalor SlicleprHMeHTaJIbHbIM IiyTeM.

3. CrarnqecKl{e pacrlerbl

cratHq,ecKla,e pacq,erbl orAeJIbHbIX 3fieM'eHTOB BOAO-

c6pocHux coopyxeuuft upo,raBoAfiTcfi o6uquunu MeroAa-

MH, I{3JIaraeMbIMH B pa3IUtIHbIX IJIaBaX H?'ClOifUIefO Cnpa-

BorrH'HKa: ycr,ofiu,u'eocru Ha c.4BHr - no ilI. 19, nolutoP-

Hbre creHKH - no rn. 24, ocaAKI4 - tlQ r.n. 5 H T. A.
B no'.4oc.ltllBax c ruIrpoKHM rlop'oFo'M 'Ha cla6ulx ocHoBa-

HHsx H Hepa3pe3HoM Qmor6ete Q.nrcr'6eruyrc trJII{ry pac-

crrHTbIBaIor, KaK 6a.lrry Ha yrlpyroM ocH'oBSrIlIH (cM.

r.n. 4).

flpn pacrrere Ha ycrofiquB,ocrb nJrofMTIHoIr) BoAoc'6poca

Hepa3p$Hoft KoHcrpyI(uI.{H, pac[oJlo]KeHHoro B Tefle 3eM-
.ngnofi [JrorHHbI, o6srquo ytrHTbIBaIor AaBneHHe 3eMJIH Ha
6oroeHe rpaHu ycroeB.

25-3. KOHCTPyKIII{H BOAOCEPOCOB

Ano n cvrKocbr rIoAxqAHbIx KarIaJI'o'B K a'oqoc6pocau B

HecKaJrbHbrx rpyHTax o6uquo Kpe[fiTcff JILIlub Ha rex yqa-

crKax, fle cKop'ocru IIpH pacqerHoM pacxoAe MoryT [Ipe-
,Bbrlrrarb Apnycrl4Mble (cu. r.n. 7).

Kpenneur,e orKoooB ,ocyuecrBJlflIor LrJrH xauegsoft Mo-

crosofi u ua6pocxofi, Hnu yke npu noAxoAe K BoAocJIHBy,

s Han6ofl,ee cyxceuuofi qacru, 6gr,oHHbII\4'I'I ltJImraMH.
I(oncrpyrruBHoe oS'opt'ueuue s,olocrJas'Hoft qacrl'I or-

r(pblrbrx 
-eo.uoc6pocoB 

,rloKa3auo Ha Qran. 25-----10.-Tpy,6u 
cuQona c,oeAl{Hslor B rpynrlbl ( ,6aTapeu), rpe6uu

KOTOrphrX pacfloJlafaloT Ha ,p'a3Hblx oTMeTKaX BO I4S6e)I(a-

HLIg cgJlbuttx nz6pauufi coopyxeHl'Ifl 11pE B,KIIISTI€HI'I,I{' Bcex

6arapefi cpa3y I{ yrfix(e/IeHzfl pa6oru sux(Hero '6leSa co-

opy)K'eHHfi.
tlrc6u n,epxuufi ,6se0 He cpa6atuna-nca qpe3MeprHo,

Ha ypoBHe Hnf _B Tpye cu,Sou_a ycrpallBalorcfl orBep-

crufi B BepxHHfi 6ueQ. llpu cpa6'orre ro'pu3oHra Bepxue-

ro 6re$a nuxe ertlx otaepcr,ufi q'epes HlIx B cHQoH no-

crynaer Bo3nyx u cr$ou BbIKJIIoqaETcfl.

Bce Aetaau ycrp'oficrn $arorr6era soAocJI'I'IBoB' rlpornBo-

Qu"rrrrpaqHoHHbrx I{ r.iHbrx ycrpoiicm H.t{q,eM H,e oTruqaloT-

Cfi OT O6ttqUO 11plI,M,eHfeMbIX LJIq B,OApCJIIIBIIbIX '5JIOTHII.

f lpu ua.nuuun B ocHoBaHuH HecKaJIbHbIx rpyHToB c lte-

irbrg yMeHbilIegufl Qr.urrpaqgogqoro [poTIIBolAaBJIeHHfl nol

eoroiJqeHoll 14 soAo6oftHoft qacrs'M,l'I'$"nrot6era ycopau-

B a I O T , 4 p e H a x H c o r B o A o M B O , I I , b I H I I ' I q e p e 3 o r B ' e p c T l l f i B

rl.i-il{T€ gOAO6Os HJ|I4 sa ycTOI{.

fipeuaxz pa3JrHqHbrx cH,cTeM fipraMerrsloTcfi trrupol(o AJIfl

cHflTr.Ifl npo,T,t4BolaBJreHrrfl TaKN(e u uol o6.[uqosKoir c6poc-

cTpofoKoB H [epeftaAoB.

Orn.oAune KaHaJIbI 'I{ 6ltcrpomxu qaille AeJIaIor rpallg-

rroLIAaJIbHClo ceqeHHs c 3aJIoxeHH'eM orKoccB I : 1-1 : 1'5,

cDue. 25-9. Kou1unuposaHHurt' aodocfpoc
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6)

@uz- 25-1 0. KoncmPY Kt4uu

a- soaoc6poc Ha necqaHblx rpyHrax; 6 - noaoc6poc

c 6etounuM r{Jrr{ xere3o6eTollHblM noKpblTfleM AiIa H OT-

**" *"qusofi or 10 ao 30-40 cn ($nr' 25-ll u

25-12\. Tonuuua u KoncrpYxqus o6auqosxn B 3HarIH-

tentn'ofi Mepe 3aBI{,cflT or rpyHToB B ocHoBaHnH H ol(opo-

aodo cttuaruod'tacmu aodo c6po coa

Ha rJrlrHucrblx rpyHTax; e - eonoc6poc Ha cKanbHblx rpyHTax

crefi TeqeH'Hfl.- 
To;ruruny KpeIIneHHn AHa I'I 'orKocoB 6rtclpoaoroe o6u'r-

Ho AeJIaIot '6o.nuur'eft, qeM to.nlt1uHY 'KpeIIJIeHHfi yqacrl(oB

;6dffii- (orilAtil) raHa.rroe c-i(i*p (Ssr' 
-25-121"
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Quz. 25-II. '  [Ionepe'tnwrt paspes 6wcmpomorca
6 HeCsflsHUX ?pJHmA.X

Quz- 25-12. ,Upmanu KoHcmpyKttuu 6emoaruoh odettdot

6orcmpomorca s HecrflsHbtx ?PYHmax

a, - nonepeqHoe ceqeHue ouctporoKa; 6 - crblK nnHr rlra; I - crblK

nJIlrT orKoca' e - noneDeqHoe cerlenue B6;tnsu eo.u,o6oftHoro Ko-

Jor,qa; d - ctur naui ,u,Ha s6rl,tsn noao6oftnoro Kono.u.qa; .l - 6eron-

Hbre"'nrrrbr ; 2 - ^ryTp;fiH#"#?f,'u"t, 
;:1t"8tr 

npoKna.u,Ka uBa;

Quz.

43 3ax. 125

25-13. i lonepearuwfr paspes eodofofrnozo

Kortodtta 8 Hec\flSHbtx ?pyHmax

d- 20,,v,r,r

frnhpu

@uz. 25-14. EorcmpomoK B cKatbHux nopodax

a-nonepeuuur f t  pa3peg;  6 - .uera ; r l  aHKepoBKr4 ;  s  _  pac-
noJroxeHHe aHKepoB Ha OTKOCe

nepary,pHuMr{ rrrBaMr4. Bo rze6ex(aune BbrMbrBa rpynTa B
IIIBbT l{x qacro .[,eJraror cryneHqarbrMu (cu. $ur. 25-12).

tr4uorAa (o'co6euuo npu ,6o.nr,rruoft urpN,ue) 
^xaua.nnr, 

6br-
crporoKl4 H oco6,eHuo IrepenaAbr AeJraroT fiIpsMoyr\c[buoro
ceqeHrrfi c EeprHKaJrbHbIMH 6oxo,ebl,Mli noArIoplIbIMI{,creH-
'{AMII,, 3a KOTOpbIMH TaKx(e ycTpaHBaroT ,qpeHax{I4.

B cayuae ,cKaJrbHbrx fiopoA, rre r,oAB-epraroutrxcfl BbrBer-
p,IlBaHHro, o6ru'tl,oeira ue o6ggareJrbHa, npu C.na;6ux cKaJrb-
Hbrx nopo,rax orKocbr 6rrcrpoooroB ,I4JII{ orBorHbrx KaHa-
JIoB .rlelaror ,c BaJr,o)KeHileM or I : 0,,5 ao I : 0,2. Ano 14
creHxr.r .noKpbrBaroT 6elouu,ofi o6.nzqonxofi lc.nuluuoi?
0,2-0,3 .*t, [prrKpenJreHsofi K cKaJr,e aHrlepaMu (Qar.
25-14); uoA o6"rruqosrofi B cfiyqae Bo3Mox{Horo BbrcoKo-
ro crosur.rs Qu.nnrpaquoHubrx Bo.[ o6rrquo ycrpar.rBaror
ApeHax{-

mrrw

@uz. 25-15. Tunu uctyccm*eunoti wepoxosanoctntt

- 'urarurn; 6 - rorr6unHpoBaHnas uepoxoBarocrb; 6 - HopMaJIb-

ut, le 6pycxr-r;  ? -cryneHlt r lo reqeHHlo

ft
")

4
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flpeartuenue o6.nuqoBKu IraA pacr{erHbrM ropH3oHToM c
yqeroM alpaulrn noroKa rrpuHrlManr or 0,3 ,.a,o I u B

- flpu 3HaqtrreJlb'brx c,6pocusrx pacxoAax v Bo3M,o)nHbrx
6onuun'rx BbreMKax rpyHTa [r'p,oKo npr{MeHrror 6ucrporo-
KH nepeMe.Huor? rrrup't{Hbr; KpoM.e rroro, 3a flocJreAHee Bpe-
Mff frax'oAflT rrr'p,HM,eHeHHe H 6trctpororu c Kp,HBOJflEuefi_
HbrM orrepraHr.r,eM B nJraHe H HaKJrouHbrM AHo,M (nnpaxu).

25-4.  BbtEOP THIA BOAOCBPOCOB

Bu6op Tono r{JrH HHoro rurra BoAoc6pocHoro coopyx(,e-
HHfl IIpOHgB,OrAI4TrCfl ,C y'IIeTOM qe-fiorp pfl.Aa OdCroale.nnctn,
a. H,MeH'Ho: a) rrua ocHosHori [Jrorr{Hbr H irranopa .Ha uer?;
5) BeJHrrj{Ii nats.oAKoBbrx H crpouTeJrbubrx pacxoAoB;

s) ,o6urefi cxeMbr opraHu3aufiu 
_p&,fur r{ [p,o[ycKa, crpon-

TeJrbHbrx .pacxoaon; r) rono.rpa$HqecKr.rx ycaonurl B srBo-
pei. 4) reoJroruqecKr{x H rrl4poneo,aorHqecKr.ix yC.n,o,nnfi B
pari,oue ygna; e) sKcrrJryaTarru,onHbrx oco6,euuocr,eft;
x) TexHH,KO-SKOHOMIaq,eCKHX CoflOCran.negufi.

flpn npo_tu4x paBHbrx ygJroBr.rflx, npH HaJTHqHH B y3ne
coo_pyxeuufi eeMasHofi unfi Ha6pocnofi rrJroruHbr, 6epero-
soli 'BoAoc6poc ilpeAnoqrHTeJrbHe€ ,pycJlo,b,oro, ec.nu oro H,e
cBffsauo c ilponycKoM crpol{TeJrbHbrx pa.cxoAoB. Eeperoeor?
BoAoc6poc o,6nrqno Bbrror'eH upr uaxCr.rMaJrbHbrx c6p,gcHrtx
pa.cxoAax, H'e nperBbr'uarciltr4x 2 040-2 500 uslcerc.

, Eill 6ep,e'Fgrrrx'roAoc6pocoB rraq,e npnMguretcr,6erou,
6yro6erou H pexe AepeBo l43-ga eFo He.u,odrroBerruo,crlr.

Tpauurefruue u uraxrHbre e,o4oc6p.ocur qe.nec,oo6pasuo
npnMeHrrTb^,npl,t cKaJrbHbrx npyrHTax r{ Kp,yTbrx 6,eperonux
oKJrouax. CuSoHnue noAo.c6pocrr Mo)KH,o perou,ei4oaarl
JIHIIIb IIPH ;6UCTpO HaCTy[arcUIHX [aBOAKaX H Cp,2gg14TeJrb-
n'o ue6o.nnu,ofi aKKyMyJrapyroulefi cnoco6nocru BoAoxpa-
HIIJII,IIIIA.

3HaquTeabHbrM /{orcrourrr,crBoM c.u$oHHux noloc6pocon
qBIffeTcf Ux aBToMaTHqeCKoe BKJrlorreHlre B pa6ory 11pH

o)

@az. 25-16. I-uOpoysert c waxmHu.tut aodoc1pocon

a - reHnJrar{ rn,irpoy3na; 6 - nonepeqsuft npoSr.rrr yuenbc; 6 - npo.u,onrnufi paspe3 no ocll uaxrHoro
noaoc6poca ; .1  -n . l ro rusa ;2 - rpebeHrnnornHbr ;3 -nepeuu \xa ;4 -uax ra ;5 -aopo t t xa ;6 - ronne l l ]

E

@uz. 25-17. Illaxmuofi eodoc1poc c samsopaJvu Ha zpedrue

.. --f
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cpaBHHTeJIbHO He6'OJIbIUOM n'OBbIUIeHITH y'pOrBHfl BepxHeno

6re$a nporuB Hnf.
H-eloctarKaM,H cn$ouHux oo4oc6pogoB flBflqlorcfl :

I ) n,o,srrroxHocrb ea6uaxu ux nbAoM (ua peraji c cyp'g-
BbIM 3nMHHM peXUrt{Or"r) LIJIH KapqaMu, nJIaBHHKaMH' TOp-

Srrnuun MaoolIBaMH rI mp.;- 
2) noepe)I{Aellus BHyrpeHHI'Ix 6eruxttux nonepxuocrefi

upu HaJTHqI,ILI 3HarIHTeJIbItbIX BaKyyMoB; 
'

3) seo6xoAunrocrr ycI4JIeIIHono apMHp'oBaHllfi 'creH'oK

Tpyd cu$ona. 
'

O6srtIHo Ha:pfAy c cu,$ou,o'tvt s,eo6xoAuMo I'IMerb elqe B'o-

AOCJIHBIIbIe OTBepCTHfi, rlepeKpblBaeMbl'e 3aTBopaMIr, TfltK

rar cusouu lorltcKslor ue6olruyrc cpa6otxy BoAoxpa-
'H,HJIIIQ, a KpOMe 

'I\OrO, OHH He In03BOJIfiIOT flp'OH3BO,U.HTb

cdp'oc rIJIa'BaIoqHx re{:

Boaoc6pocbr rrraxruble, rpanruefixue u cHSoH,HbIe co

cdpocuor? qacrbro B BI{Ae r,osit,steri ,tl rllaxr lleJlecoo6pa3-

Ho npHMeHsrb rrpH He or{eHb 6onsruux c6pocuux pacxo-

Aax.
3arpurue ao.uoc6p'ocbr roH:HeiIbHhIe npllMeHnlorcs B Tex

c.[yrraflx, 'KofAa ToHHerrb HcnoJrb3yeTcfl TaKxe 14 AJIfl np'o-

nycKa cTpoHTenbHblx pacxoAoB c nocJIeAyIoulHM oTKJIIOqe-

HHeM .BxorHofi qa,crtrI 6erousoft upo6xofi JSur. 25. 16).
Ha Qur. 25-16 lroKa3arl rI{Apoy3eJI c uIaxrHbIM BoAo-

o6poco,rvr, u cxeMa l{clro'Jlb3'o'BaHHfl ToHHeJIfl noloc6poca

AJrfl npOnyCKa CTp'orI{T€JItrHblx pacxoAoB npH Bo3B'eAeHHH

rrdApoy3Jla.
Ha Sur. 25-17 Aarr paapee IIo BxoAEofi BopoEKe

rrraxrHoro no.uoc6poca, c cefMeHTIrbIMLI ,aaTE-oJlt1IH 
Ha

rpe6ne.

25-F. BOAOCilyCKH

Bo4ocnycxu, cJIy)KaqHe Arq onopox<Hell't,ts BoAoxpaHH-

JIHUla, UCTIOJIb3yI,OTCS TIaCTO AJIfl TIOJIe3HbIX UOIIyCKOB BOAbI

ng BoAoxpaHHJII{uIa AJIS II,eJIefi eqAocHa'6x<'eHnff I{ opo'rue-

flHfl, a TaKXe .AJIS np0ny,cKa BoAbI B IIepEqA crpoHTeJlbcr-

Ba IIOAIIOpHITX Coopyxennfi, B Kaq'gCTBe AOII'OJIH,IaTeJIbHOIo
(a n orae.nbHhlx cryrlaqx noJIHor\] EaperyJlupoBaHl4s BoAo-

ToKa - H ocuoBlloro) eoaoc6pocuoro coopyx<eHl{r B lt€-

pfiotr 9nonJryara'Il]I'H I{ rlp.- 
Xapaxr.epnofi ooo,6eusocrHo eo4ocnycxoa ffBrqeTcrr I{x

pa6ma B HanopnoM pexuMe BcJIeAcrBHe ear.ny6.ueuua

BoAoc[ycr{Hbrx ornepcrufi Ailfr cpa6otxll BoAoxpaHI{JII{ula

Ha sHar{HrerbHylo r.uy6uHy. B Pf.u,e xoucrpyruufi BOAO-

cEycr(oB no AnI{He orBoAqulero rpaKTa ltMeer Mecro

r,rHorAa nepexoA or HanopHoro pexnMa K 6eenanopuottly.

25-5. THnbI BOAOCIIyCKOB

1. K.naccuQnraqun

Tn,nu n KoHcrpyllllllfi BoAocII)rcKoB orlpeAenflIorcs KaK

MecrHbrMit (mnorp,a,$'Hqecl(HMl{, reoJio'fHqecKH'MH +r Ap.)'

t
T
t
T
+

I

I

t
I
a

t
t
t

@u?. 25-IB' Bodocnycrc c mpy6attu 6 ?arepee

a - rpoAonunnft paspes;-[6 -[nonepeuuulft pa3p93 tanepel4; s - pa3pe3 no ocr tpy6ouponoaa

d)

pe6opddr

12,0

43*
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TaK .[I CTp,OHTeJIbHbIMH yC.IOBHfi.MH, a TaK]Ke MeToAaMH
np0ny,CKa CTpOHTBIIbHbIX pacxoAoB.

a) IIo pactwJtoJtcevurc s gsne coopgcneuuti Eo,AocrrycKu,
KaK u BqAoc6p,ocbl, uoApa3Aenflprcfl E ocHoBHoIr{/ Ha ABe
rpynnbr: l) nonocnycKu B TeJre 3eMJrRrnofi, ua6pocnoft, 6e-
ms'Hoft .H xeJ,e3,o6sroHuofi naorns ,tlnttr g\atfifr r.H4po-
sJI,eKTpOcTaHrUI{H, 2) BoAocIIycKH BHe TeJra nJr,o{unu_ (a ,6e-
perax).

Bogocnycru o6uqs,o crporrr us 6eroHa, xeneso6eroHa H
cTaJrH, PeAxo H.3 "{epega.

6) IIo KoHcrpgnrusHnilA o$opnneuurc BoAocny,cKn ,6sr-

BaIoT caMbrx pasuoo6pasHbrx r,J.rnoB. llo.qo6no s,o.uoc6po-
CaM, BOAOCIny,CKn B OCHOB'HO'M M'O)KHIO [IO1{pa'3.(eJIHTb Ha

,u,ea runa: l) BoAocrrycKu 3aKpbrrbre ,u 2) nolocnycKn or-
KpblTbre-

3axpurne BoAocnycKu rro rr{ny np.HMeHrreMbrx AJrq HHx
B o A o B o A o B  n o A p a g A e a s r o r  H a  r p y 6 q a r b r e  H  T o H -
H C J I b H b I C .

Orxprtrue BoAocnycKH cxo4ubr c oTKpbrrbrMl{,tr..tlorr.Iu-
IIbIMH no.roc6po'ca,Mu 14 orrnqarorcfl Jrulrrrb r.ry6,ornv sa-
Jrox{eHrl'eM nctA ypoBHeM Eepxtrero 6ueQa BoAocnycKHoro
orBepcrlrn (npaueunrorcff Jrarrrb rtpn ure6onturHx Harro-
pax ) .

2. Tpy6uarure BoAocnycKn

Tarne B,oAo,cnycKl4 Bbrn.oJ'rrrflrorcfi B rBr.rAe rpy6, gaKta-

JLbIBaeMbIX B OCIIO,BaHV'II LIJII4. B TeJIe IIJIOTHHbI.

Tpy6uatnfi B.o4ocnycK cocrour 'H,3 rpy6u (,orrnori HtH

HecKoirrbrKHx), cHa6>KeHHofi BaTBopaMH, r,r ycrpoficrea ArH
yrrpaBJleHufl garBopaMr{ B Br,r.qe 6aueu, KdrMep H T. n.
Fauuu Tpy6carbrx BoAocny,uloB Moryr 6nrm saxprirue
(6es .qpuy'cKa Buyrpb Hx eoau) H orKpblrbre (cxaosnnre)
B EIIAe ,paM,HbrX xOuCrpyxqufi.

r{acto ,craJlbHbl,e rpy6rr .urfi Jryquefi ux oKcnJryaraul{H
u 6o.nnurefi HaAe)KHocrI4 npozuraAbrBaror B orreuuaJrbHblx
x.ereso6eroHHbrx raJrep,efix (Sur. 25----.18); e srnx c"'ryqa-

@uz. 25-19. Tpy6uamoLrt aodocnycrc 6es 6a.utruu
(y np a a tte nue s am B o p a tt u np o uc x o d um us za tt ep e u)

6,00

@ue. 25-20
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@uz. 25-21

ax ycrtp,oficrso 6aurHu :He o6seatemso. Huenrcq npuMepbl
TaKoro rtlrra rpy,6rlaroro B,oAocuycxa 6ea 6amtln, rAe ytt-
pa'BneHne sartsopaMu [por{3BqAl{Tcff It3 ca'u'ofi raJlepetr
(Qur. 25-19 rl 25-20).

B uano orBelcrB,eHHblx geMJrflEblx,trllorflTlax MeTaJIJII'Iqe-

cKHe rpy6rr rflpoKJrarblBalor B npyare ,ocuoBanlrfl I{JIu B

reJre nJrotllubl (Qur. 25-21\.- Hsor,q,a AJII ne6oulurnx'

pacxoAoB (ao 10 uslcerc\ rpy6uatrfi Bq.4ocry,cK AeJIaIor
,B BrIA0 cnQoua (Qnr. 25-22). Pex,e BMecro MeraJIJIHqe-

cKHX rpy,6 npu,ueuslor x{erresodemuHnte (Qnr. %-23).
B iKouqe rpy,6valoro BoAoctrycra lrperycMarprBarcT

ycrpoficraa AJrs raueHr.rff gueprr.Iu, paccquTauuble Ha BbI-
,uonueuue cBoero saBHaqeH.LIfi trpn pa,6ooe Bo,4osrlycKa H B

rrepHqA crpol{TeJrbcrBa 14 B nepHoA gIncIIJIyarauI,lE.

fltIr

46 --

tT'l']HI
l t  l I l

G

* ' v

f.

t
it
&

1

@uz. 25-22. Cu$ouuttfi eodacnYcrc

a.) - npoaoaruufr Pa3Pe3; 6) - uaan
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@ue. 25-23. )Ketteeo6emouuwfr eodocnycrc

a - paspe3 no ocu Bo,(octlycKa; 6 - n'las

I
- J

@u2.25-21.Eawrunynpa'sJteHuf l \&msopal ' lusodocnyc6a

a - pa3pe3 no I-It u -"#;"%?11ffirt"(T"Tlrttff"'),.n; e!-!cxer'ra peMoHr'

I
|  1E n

q8

Qoryea no A-l
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3. TonneJrbnbre BoAocnycKu

Bo'AocnycKn Tar(oto rurla ,6nrsanr. 6eperoBbr,Mu ln o6n,r-
Ho coBM€xraror oyHxquH crpor.rrenbHHx s,q,q,dc6p,oaon. Ouu
cocToflT Lr3 TOHHelIfi, cJryx(auero BolAoBqApM, H 6aurun
HJIH KaMepbr ynpaBJregHs 3arBopoM, nq,a,o6rrbrx o[HcaHHbr,M
Bbrrrre. I lpH sa6ope BoAbr Anfl qe.nefi so.u,ocna6)KeHHrr
ycTpaHBaeTcfl BOAOCIIyCK C HeCKOJrbKHMr.r BXOAHbTMH OT_
BepcrurMH, rrepeKpbrBaeMbrMr{ 3arBopaMH (0ur. 25_24).

4. Orxpurue Bo.rycflycKn

Taxue Bot4ocuycKn o6H.rH,o o6rqAusstolcfi c no4oc6po_
ca,MH I{ trpe/lcraBJrrroT co6ofi r.ny6oryro rpaHrueo rrnrt Ka_'HaJr' B ronosuofi qacrH rrc{Topofo paciloraraeTcrr 6anus
c AoHItbIMH oTBepcTI{ffMLI, Bblfl,OJrHsroqaff rpoJrb BcAOtroA_
rop,1161g coopyx{eHuff ($ur. 25_25)

flp,u Hatlo,pHoM ABHx(€HH,H BoAbr pacqer AoHHbrx Bo]o_
c[y'cKoB rr'p'oH38Ol,IHTCfi 

_ lr,0 Qopr'ry.nana pacqera HarropHbrx
tpy9 c y-q,eToM rax o,6qrx 

-'nol6po 
ua rpeHue no ,ArrHHe

Tpy.6, TaK H MecrHbrx rroTepb (nu BXoA, sar(pyureHge H
Ap . ) .

flpu pacrrere BoAocrrycKoB clreAyeT HMerb ,B B.wAy, qro
npu rrenJraBno ovepveHnoft exoAi{or? nepxHefi KpoMKe Bo_
.u,oc[ycKa *r r'OpH3o{rre B }iH)KHer\r ,6ne'$e Hu)Ke aepxueli

25-6. PACrtETbt BOAOCrrycKoB

1. fra4pannurrecKue pacqerbr

MaxcnuamHtrr? pacqerHbrft pacxo4 BoAocnycKoe o6H.ruo
orrpeAe.rrfleTcfi AJrfl AByX CflyqaeB: cTpoHTeJrbHoro H 3KC_
nayaTarIuoHHoro.

,[.nq Bo.q,ocnycKon rpy6varurx npory.K crpo,tireJrbHoro
pacxoAa npeAycltarpHBaercq q'epe3 raJr,eperc 6e,s Mera!,r-
JIHqecKHx Tpy6, K,oTopbre IIpoKJraAbrBarorcr y)Ke rr,oc,{e
oKoHqaHHrr [poilycKa cTpoHTeJrbHbrx pacxoAoB qep,e3 Bo,[o_
cnycK.

3'xcu;ryaraI1uouuuft pacxol onpeAers,eTcrr,B 3aBr.rcrr,M,o-
CTI{:

a) oT rp,e6yenasrx flonycr(oB BqAbr B {rHxHHft 6re6 B
rIsp,H0A SncrrlJryaTatIHH ;

@ue. 25-25. Omrcpotmwfr aodocnycrc

a - npoJtoJrr,nufi paspie3 ro ocn Bo.q,ocnycKa; 6 - nnan

KpoMKr.r rpy6u (na 0,45-0,8 n) Hsn,oprgog ,ABrrlxerr[e B
rpy6e Mox(er He ycraHoBr{Tbcff.

Bperua ofiopox{HeH'fl Bo;roxpaHriJr'rrla,qepeg Bor[orc,,,]cri
orpeAeJrfiror ($nr. 

,25-26) no MeroAy cyM,MHpoB altfr, c

{}e"?[,.xpunofi o6r,enoe (unu s,eprxa"u) nq4,oipannJrHrqa
W:tUi), n'ponycruofi cnoco6socrn eoAoc,nycxa npfi ne_
p,elreHHoM Tranope, a TaKxe npLrTOKa BoAbr eno R Bofo_
xpaHHJrHUIe no QopMyne

? : F N ' : T. A _ " L
L lvB

(25-  1)
G,{wp- eno)86 +oo'

I - nolgoe BpeMs oil,opox<neuufi Bor4oxpanuJrHura
B CyTKax;

fAe
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f(H)

-)At -- tcgm

@uz. 25-26. K PacwmY sodocnYcKos

a - tr'ptr,as. o6relra Bo.u.oxpaHunnlrra V-71 (/I); $ - xpwsat

npuroxa Boll,bt B soa.oxpaHuauure Qno:/ (/); a - cxeMa ono-

po)|(HeHug Bq.u,oxpaHlrnHl[a npH orcyrcrBHH BO.U,bI B HI{XHeM

6reSe; z - cxeMa 
""gBf;cX"11L#"J%llHJ"HIua 

rplr HarHqI'IH

' A WB-o6beM orAeJIbTI'ofi up'I'I3MbI Bblcoroft L H 'no

I(pHBofi V:t@) B ill;
L' t - BpeMfl onopox{HeHlis o66eMa tlpH:3MbI B cyr-

2. Qu;r^srPaIlHoHHbIe Pacqerbl

Cneqvatusstx $nltrpaul{oHHblx pacqeroB BoAoanyaKoB

o6riquo He IIpoH3BqAfi,T, a HC[OJrb3yroT pe3yJrbTaTbr ,sn.not-

paquoHHblx pacqeroB coopyx(eHHfi (Unu $lr-rrrrpaqllfi B

o,6xol Hx) B 3aBIlcHMocrI{ or roro, r,&e Bo.4ocnycKu 3a-

KJIaAbIBaIOTCg.

Peayartaru Sn.rrrrpauHoltHbrx pacqeTo'B I{cnOJIb3yIOTCS

TJIaBHbIM O,6p,agOu AJIg BbIflBJFeHHfi B'H'eItrH'eIO AaBJIeHI'Ig

Bo.{bI na tpy6tr, raJl'epeH u o6.ltHt{oBKy ronHsll'efi, a raKx(e

3. CrarnqecKue'Pacrlerbl

.[;rs olpeAe,teHl{fl TeM'neparypIIbIX HopMaJlbHblx'Hanpfl-

i l(eHHfi B MeTaJIJII{qeCKnX Tpy6ax, np'oKJIaAblBaeMbIx B ra-

al,fo;

Que. 25--27. Ilonepeaubrc ceqeHun zanepeii
sodocnvcKos

Jrepeflx, npu,o.TCyrcrBI{I,I KoMneHcaropoB noJlb3yrorcx Sop-

tvty.IrOfi
o  :  G  ( t r -  t r )  E ,  ( 25 -2 )

rAe 12 - T€Mlleparypa crerlloK B MoMeHT 3lrcIlryaratll{H;
lr - leMnepaTypa CT€,IiOK B MOMeHT MO'HTa)I(a;
a - xoreQQ"["e"t reMrleparypHoro yAJI'nHe]IHfl (cv.

ra .  6) ;
E - uo,u,y.nr ynpyrocrH 'MarepuaJla.

Teuneparyprllble Harlpnx{eHi.Ir AoJIIKIIbI npn6aelmlcn K

flafi,pflx(€Hl'IflM OT ApyfHX BIIAOB Harpy3O'K c C'ooTBeTcTBy-

IOIIIH.M 3HAKOM.

flpr.r npucoeAl'IneHl,Iu lpy6 K Mdccn,Bultu '6elo'Hllbl,M qa-

crflM KoMIIeHcarop'bI cJle.4yer [peaycMarpuBarb o6searefl s-

H O .

Hanopunt,e MerdJIJILIqecKlIe, 6erougue H )KeJle3o'6eroR'gue

Tpy6bl, a raKx<e 6eeHano'puue raJiepeu p2'cctII{'ThIBanrcr

n'a- c.1yuafi cauoro u'e6;raronpuqrHo,ro coqeraHl'Is 4'eficrny-

roruHx ua HHX CI{JI rIyTeM CyMMHp'OBalI'Eg M0'MeHTOB B O.(-

HOM I{ f,OM )I(e CeqeHHI'I OT pa3ruqHblx oAHOEpeMeHHO ,[€fi-

crByroulux Harpy3o,K
Fiahpysxu, aeficrsyrcIlrue Ha 6e*Iranopnue raJlepeI{,

cJreAyer onpeAeJlfiTb IIo ra6il. 29-17 rn. n.

np" ceq,e-Hl4qx ra.nepefi cofJlacHo cxeM'e.Sut' 25-27 14

sga.rureJUuofi rotuluie nrxsefi nJlrlrbl h Mox<Ho npe-
.He6pesb yfipyrl{M uarn6o,lvl I]JII{,rbI. Pacq'er repxu'eft qacrH

FaJrepeg s erbp1 cJlyqae BeAeTcfl KaK A.11q cBoAa c X(ecTKLIM

3aKp€nJIeHHeM B IIfiTaX, OAHHM H3 ,ESB.eCTrIbrx cno,co6oel.

Ec.nu roJIulHHa nJIarbI trpulluMaercff o.4Horo 'ttoprAKa c

Tonlu'lrHoft cBoAa B flflTe, TO raJlepefl paocMarpHBaercq

KaK saurnyruft xcitttyp, xolopnfi Aan yl[o6crBa pacqne-

Hfiercfl Ha rBe qacrll: rloA'b€Mucrufi csoA I'I IIJIHTa' IIpu

9TOM CBO.4 C,tIUTaeTCfi yflpyrfo 3aAeJIaH{ffbI.M, a nJII{Ta- pac-

cMarpl{Baercfl KaK 6aixi ua ynpyrou ocH'oBaHI'IIl [6]'

Toinuuuy crenoK [Ianop'HbIX tt{eraanfi'IecKfix rpy'6 {Je-

Ayer ,qeJlarb c 3anacoM nporll'B 'pacueluofi na l-2 tr4t"'

IIPEAYCMATPHBA'I B ttPIOItOCC€ 3,KCIIJIYATAIIHH HX BO3MOX.

" 
tF, 

;l?o"o T#io"oou *, roHH erlbH blx BoAocrIy.K.B II P'''I'I 3Bo-

AHTcfi TaK )Ke, Ka'K H pactler o6ril[os'or o6rrqgltx Haflop-

tir* r4rru 6esnanopublx ToHHeJIefi [1I
,flpn ua.nNqgri c)KgMa,eMbrx rpyHTroB ,B ocgoBaHvlyI tlpo143'

Bo.4.fiT pactler Ha ocaAKy ocgoBagl{ff ra;repefi ra 6awru u

R SaBI'I'CIIMOCTH OT [Ou-IyqeH'ItbIX pegyJIbTaTOB HaMeqaPT

pa3pe3Ky raJlepeH ocatroqHbl,Ml'I IIIEaMI{ rr KoHcrpyKIII'Ip

nocJleAHEX.
Ceqenue 3aKpbITbIx ,6auen paccquTblBalor Ha paBuoMep-

Hoe l{apy)KHoe AaBJIeHITe BoAl,t. 3axputlte 6awsu npo-

Bepglor Ha scurHgaHt'Ie H onpoKItAbIBaHHe or Bo3l'lox-

' f l p o $ .  V .  f l . f l p o r o S r e s ,  T e o p u s  c o o p y x e u u f i ' q ' 1 1 '  1 9 4 0 '

npofo-.'bl-n.-x e 
" 

o'u * n 
"-" 

a.'n. n h ur e" a^c-111"111-^ Pt crPoH-

ref lbHoft I \rexaHHKH, q. l i . ,  CrattoKa coopyxenuft,  Ctpofiuslai '  1950'
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Horo AeficrBHfl Jlb.qa (npu HanoJlHeHHoM .BoAoxpauuanule)
H B,erpa (npn oltopoxHeHHoM BoAoxpann.nurue).

EaUrgU CKBOSHbIS SJI,H o,TKpbITbIe paCCqI{TbIBatOT, KaK

o6uquue paMHbIe HJIU paspe3Hble l(olrcrpyKrlnwv a pacqer

Hx rla yctofivunocrb u ocaAKY npon3BoArr TaK xe' KaK

pacqer saKpblTblx 6aluen.

I

t '
I
I

25-7. KOHCTPyKIIHH BOAOCnvcKoB

BoAocnycxu nrc6oro rt{na csa6xaprcs o6rtqHo AByMfl

3arBopaMH, tr3 HHx OAHIr - aSapuituo-peuournnfi, a Apy-

roft - ocHoeHofi. Pacuoaararcr llx flo BoSMolKIrocrH B

HaqaJre BoAocnycKa.
B c.nyrae no"4oc'nycxoe c,o craJlbHsr,uu tpy'6aMI'I SarBopbl

Aerralor JIHITIb Ira tpy6ax (cra. Qur. 25-19).

Baunu ,H KaM,epbI y[paBJleuuff 3arBopaMfi pacnoJl3rarcT

TJIaBHnIM o6pasou B HaqaJre BoAocrlycKa (cu. Sur- 25-18

ri 25-21\, Ho I,IHorJIa fi Ha HeKoropoM paccrot'Hun or

Hero. B blortr clyqae '6aurnn Aeflalor yx<e B te;r6 nJIo-

rrtHu, a n 6eperax ycrpat{Batclr IIIaxrbI; yqacroK Ao'6aru-

HH HJrH KaM€pbr B 9TOM Cryqae HaxoAHTCq BAerAa noA Ha-

nopoM, garo crouMocrb 6aurnu HecKoJIbKo yMeubluaercs.

3arnopn AoIIHbrx BoAocnycKoB ̂ y-crpauBarcT IIo caMbIM

paanoo6ia3ublM cxeMaM (cu. r.rr. 26).- 
Il,pony'ex srpouTeJlbrlblx pacxqAoB o6rtqn'o ocyulecrB-

.irfleTcfl qepeS .IIo.IIHoe ceIIeHue I&JI,ePeE I{JIII TOTHHeJIq C

BpeMeHHbIMI{ BarBOpaMI{ B ro.nosHofi rracrfi B'oAoc[ycKa'

B,.4a.nls'efiureu noJIoBIIaE qa'crb BoAocrryaKa 3aAeJIbI-

Baercfi 6,elonsofi npo6xofi c MeraJlJIHqecKHM'I'I tpy6aua,
qepe3 Koropble H ocyqecrBflq'ercfl npofiycK eKcrlJlyarauH-

flq.qxoAttue yqacrKu ,K roHHbIM BqroclycKaM B BI4ne

KaHaJIOB paCCq,LITbI'.BaIOT ,4rs cJyqafl [',po[y'cKa qepe3 HI{I

crpoHTeJIbHono pacxoAa. Kpenae'uue ['peAycMarpI'IBalor

coorBercrBeuH'o o'6pasyrcu1l4Mcq IIpI4 SToM cKopocrflM - B

BI4Ae KaMeguofi t"rocron'ofi nalr '6elofilublx rIJII{T.

3axpurme 6aurHr.r rBonccuycK,oB ,AeJraroT qalUe BCeI'O

KpyrJlo,ro ceqellHfl, I{X BHyrpeHHHfi A,IIaMerp Ha3Haqalor B

3aBHCLIMOCTI'I OT AHaMerpa rpy6orlpoBoAoB, rlpoKnaAblBae-

Mbrx B 
'HHx, H or BHyrpeHHHx y'ctpoficre, tto He Meuee

npHMeHrr1OT CTaJrbHbre rpy6u H JrH[IIb IJIg MaJIO O',IIB',eTCT-

BEHHbTX coopyx€HEft tIpH 'HaIIOpaX He 6olee 5-6 74 14

HbrMH nOKpbITLISMH.

lL,pu np.ix;ra4xe rpy6 B raJrepee B 3aBH,clIMocTLI oT.BoB-

uo>ruo,c'rn Hs['IeHeHI'Ifi TeMfl'eparypbl Ll Bo3HI'IKHoBerIHff B

cBfisLI c oTHM TeMneparyp,Hblx Hanpqx{euuft no Hx AJIIIHe'

a raKlKe B Mecre coeAuHeHIIfl Tpy6 c 6erounttul't Mac-

Q uz. 25- 28. II p o mue o $ unu mp at4uo HHbre y cmp o u c mB a

6 Cmblrcax 38eHbe8 ?A-Aepeu

a- nooronbuurfi paspea; 6 - nonepeqsutfr pa3pe3; ' l - ocrroeHoe ceqe-

HHe ia.nepeu; 2 - ceqenue s crblKax; 3^- ry:'ponnue tunoHKll;

I,IJIII railepefi aenarcT BepTHKaJIbHbIMI{ u 'HaKJIoHHbIMI{' n'o-

cJlerrlee 6o"nee [paBr{JIbHo, TaK KaK npu 3To'M .locrl{raer-

Cfl IytIIXee 'OOIIpfl)KeiIHe fpyHTa c lHaCbI'iIbIO'

flp, 6esHauopnltx f ?JI'e P'eflX BHyrpeH'HHe I'Ix pasMepbl

Ha3HaqarcTcg, Bro-II€D,BbIX,IIO yCJIOBI{flr( npolly'oKa'crpol{-

TeJIbIIo,ro pacxoAa, Bo-BTopbIx, H3- ycJloBl'Ifi p'aeueuerlltn B

nHx Han'op,HbIX rpy6onpoBoAoB (Q'ur. 25-:27) c ocraBJle-

HHeM- AOCTaTOTIHbix Epor{ex(yTKoB Me)KAy HIIM}I Lt creH-

KaMH H AHOM raJl€peu A.rlfl 'B03,M'OXHOCTI{ OCMOTpa H

uanluitx oxn,[ae'Mblx ocaAoK orAeJIbHbIx 3BeEbeB'

Benuqunnt e, c 14 ft onpeaeaflIor tto pacqery' B pearux

cflyrrafix ceqeul{e x,enes'o6eroHgblx raaepeft AeJIaIoT ['pq-

MOyFOiIbHbIM.

B,neuru rcro .rroB epxH,o,cTb x(eJI,eso6€T,oH.HbIX ra"nepefi o'6rtq-

HO 3 aUIUtUaroT f H.r(poltgolsllil'olrHbl,M lI IIOKpbITI{gMH'}I AJIOeM

gau6.0'nee BonoHeIIp'oHlilraeMoFo rpyHTa'

flpu Ha,rnriHI'I B ooHoBaHHI{ cx(HMaeMblx rpyHToB rare-

- peu no .r,,rIHHe pa3pe3aror Ha orAeIIbHbIe aBeHbfl rie 6o;ree

tO-tS u rtt*rnofi.
B IIrBax M'ex(,x.y orAeJIbHbIMH 3BeHbflMI'I npeAyoMarpu-

Baror oca,roqHble''n upornnoQIIJIbrpaquoHHbIq- ycrpoficrea

B BHAe KoMneHcarop'oB II Inrt'HoK ib;; 25_28'u 25-29) '

I(orvrn,eucarop IIpqAcTaBJrrreT co6ofi M,eTaJIJIHqecxuft JIHCT,

.i-*u1"" aeru ufi 
' 

il 
-yray6,rrel{H 

fi cTbIKyeM blx nl'oc,t<ocTefi ,

r(orophl,e =rn'orr""oi 6Htyraou nnr4 ryApouoM' [ln'ouxa

cJrylKuT ro'fl'oJIHHTeJIbHbIM yctpoftcrnotu LJrfr' SaulHTbI or

Qn.nlrpaqllu 
qepe3 [I'oB.^ 

An" pacno.n'oxeHun B r{ecre crblKa IxfloII'oK H KoMneH-

caropoB 3Benbfi npuxoAuTcfi yloJluarn Ao 0,8-l 'tj't"

flun Dac[oJIox(eHI{n no .4JIHH'e raJlepeu npo, ne'o'$HJlbr-

p"rl;;tiri*- fe6ep ux o6uquo .nerlalor JIIIIIIb no ,6'oxau.

np".o.L"Heulre pe6ep ocyuecrBJlflercr B Mecre crblKa

ycmpoficmaa
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@uz. 25-29. ,U,emanu ycmportcmaa cmwrcooj
al- rou nencarop ; 6 - ropnsou rarb*arr ttrnoHra ; d - BepruKanbgas
IIInoHKa;,1-our{HrosaHHas crarn rolutunoft J iu; 2_ npocr,ro.rreH-
nttfi sofirox; 3- npor;r"o*&"f;"i"yx cnoeB rom; 4'- ry.u.poH

A veeq A

cDuz. 25-30. IlpomuaofiutompaquoHHwe pe6pa
a-Qparueur ranepeH B nJraHe c rtoKasaHHeu pe6pa;6-,[ .eranb rtpu-
MbIKaHHS pe6pa; /-pe5po; 2-creura raaepel.r;  j -rouneHcarop ns
our{HrosaHHofi cra.{H .roaurpruoft J :un;4- runonxu; , f  -  npo-
KJIa,LKH H3 rlpocrvtoJreHHoro softroxa; 6 - sanonHeHr,re rv. l ,DofloM

(6nryuou)

4 . 3 a M a p H _ H  E .  A . ,  1 1  - o n o n  K .  8 . ,  J l a a u r u u  H .  A , ,  O a e -
ru K e B H r{ JI. B. u a,p., Kypc ru.lporexnHrrecKux coopyxenxii, T. II,
Cerrxosrus. 1946.

-- *tdfl

AByX 3BeHbeB np' noMorqfi o,ca^oq'.orp fi npof'Boo'Jlbr-
pa'u'oHHoro uBg (Onr- 25--s0). pe6pa ool.{Fro pacro-
JIataIoT e flep'ofi, HarraJlbHoft, rpetu .q.rrHrru raJlepe', cq'_Tafl or Bepx,Hero 6ne$a-

ECJIII B ocH'orBdHHH raJreper.I saJlaranT MaJIo ,or(HMSeMbre

:11111"" 
rpyHrbr, ro ra.rrepero Ha orAenbHbre 3BeHbff Hepa3pesaroJ' 

- -orpaHull'Baflcb JIHrub pac[ono)KeHHbIMH
qepe3 10-15 .il ycaAoqHlrMu ruBaMH, Koropbre 3aAe-
JrbrBaror no.ne upeKparueH'ff ycaAorr'brx snnb.sufi a;;He o'rHocHTcfl K CflyqaffM pa3Hop,oA[Ibrx rp,yHTOB ocHoBa_
Hur); npu orcyrcrBnu ocaAo,rHnx 

.u npor",id4"rirparluos_
HbIX II IBOB TAJIEPCrc B'I ' IOJIH'IOT 6CS Y'O.IUICHHft B UIBAX.

IIpn npoK[a4Ke tpy6onpoB,oAoB B raJrepeflx, pa3Aeneu_
HbIX HA 3BCHbg, I{X YK.IIAAbIBAIOT HA OIIOPbI, BbICOTY KOTO.
pbrx Mo)I(Ho HSMeHsTb rIpH rrpocaAr(ax oTAe.rrbHbrx 3Berlb_en. o6'qHo rpy6br Ha oropax 

"e 
?i"pd;?6;,'^5u*punnu_

HI{e HHOTAa IIpeAycuarpHBaercf B MeCTaX O)Kr,rAaeMbrx
HaHMeHbUrr,rx ocaAoK SBeHbeB.

Buxo4uyro qacrb Ao[rHbrx BoAocfiycKoB Ha rrecKaJrbrrbrx
fpyHrax o6rrquo ycrpanBaror B BltAe soAo6ofiHoro KoJroAqa
Lr nepexoAHo,ro yqacTKa oT raJrepeH K TpaneqoHAaJrbHoMy
Kararry. Ec.nr MeTaJrJrHrrecKHe rpy6onpoaoAu' nf,oaon*u_
roTcff Ha SHaqHTe.rIbrIoe_ paccTogHHe 3a npe.4errbl nJroTHHbr,
ro go.4060ftHbre ycrpoficina nocrosHHofo rH[a He o6ssa-
TEJIbHbI.

25_8. BbtEOP THIIA BOAOCIyCKOB

TO JIHIIIb AJIff MAJIO OT,BCTCTB'EH.HbIX COOPY)KEHIIfi I(III A IV
x.nac,coa).

I-Ipu rsr6ope rr{[a BoAocnycKHono coopy]KeH,prrr, ooo6en-
H.O NP'}I CXil,IMACMbIX OCHO,BAHI{flX II OTB€TCTBCHHbIX ,COODV.
x(eHuffx (I u II rcraccon), ycrpoft,crno rpy6uuruo 

"oair-CIIYCKOB C M'€TaJIJIHIIECKI,IMH IPY6ANTA .6'ES TATCP.CIT HC PE.
KoMeHrry,ercq. 3ro He .ornocl,rTcr K clyqarc yx.nalxr.r rpy6
B BH.qe crr$ouoB.

flpu cua6brx II cnJrbrro cxffiMaeMbrx rpyHTax ocHoBaHlrs
AocrarorrHo HaAe>KHbrM cJreAyer cqaTart rpy6uarufi soAo-
clrycK c rpy6arr,rn, rrpoKJraAbrBaeMbrM4. a ranepee. Tar xax
gror rurr .no cpaBHeHr{ro c ,u,pyruuu flBJrflercq 6onee
AOpOII{M, raJreperc cJ-reAyer ficrroJrb3oBaTb Arq npoflycKa
crpoHTenbHbrx pacxoAoB Ha nepr{oA cTpoHTeJrbcTBa.

BoAocnycxu roHueJrbubre o6uquo npHMeHffrorcfi rrpu
cKarbHbrx 6eperax. OrxpHrne BoAOCnyCKr.r O6nqno
npuMeurrlorcfl rrpr Hanopax ue 6onee lS_20 il. npv, BoB-
Mox(Hocrlr H r{0a.r'ocoo6pasu,ocrv yctpofic,rnaorBoAHorc,Ka-
I IAJIA f lA IOHH)I{EHHbIX OTMETKAX.

P A T Y P A

5. 3 a r.{ a p H H E. A., (D a H.4 e e e B. B., I-n.rporexur.rqecxHe co-
opy;+(eHHrr, Cerrxosrns, 1954.

6. 3 y p a 6 o eI. 1..  u E y r_q e-a a O. E., EeeHanopHbre ru/rporexHu-
qecKue ryHHe.,rH, Crpofirrelar, 1940.

7. T y M a H.q l^ B. H., fr t .u,paraura cneonuux ooa.oc6pocon, loc-
aHepFolrs.rtar, 1949.

8. TexnuqecKne y_c.rroBufl r{ Hopr{br rrpoeKTnpoBauxfl ru,u,porexHHqe-
cKr.rx coopyxennfi. - I.u.u,porexnnqecKHe ryHHenn rHJIpoaneKr-pocrasqun,
focsueprons.nar, 1952.
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26-r. O6U{HE CBEAEHHfl

t. [IoHqrHe o sarBope

3arnop cJrylr(HT rJtfl orKpbrBaHr'rr ^ gaKpbrBa'Hs rro-
pepxHocrHbrx v rayouHaux ornepcrufi ru4po,lexuHqecKux
coopyxeuufi. On cocronT r.ra: f) no4e.HxHofi qa,crz, B
cocraB ror,opofi BX,el{ffT o6unB,Ka, rBcll,o,M,orareJlbllafl 6a-

BaeMbI'e B,KJraAKy coopyx(eHlis. Mau,eepupoBaHr4e saTBO-
poM Ilpor.r3B.oA'aTcff npH IIO,MOtrII4 lr,qA,beMHoro MexaHH3I,ra,
a ,B cfiyqae 3aTBopa rr{rpaBJrr.rqecK,oro Aeficrsuq _ rrpri no_
MOITIZ aIInapaTa ]rfipaBJreH,Hfl.

2. K;raccn$r4namfl 3arBopoB

TBOpaMH .IJrfi 3a,\teHbr B cJyqae n,eo,6xqAnMrOCTLI OCHOBH,OFO
3flTB'orpa. flpr.r momercteynqefi KoHcrpyKrIr4H )i:HH H Tor
x(e 3arBop Mox(er ,Bbr,nodrHflTr 

Syu,quu anap,lrftnoro, pe-
MOHTHO|0 II 3anacHofo.

3. VxasaHr{fl no [poeKTr{poBaHr{ro

llpn npoeKTupoBar{Hr{ sarBopon ueo,6xoAl.rtvro:
A) YIOBJICTBOPIiTb B COOTECTCTBHH C. HAsHAqCHHEM 11

KJI a,CCOM COOpy)KeHLrff sKCrrJryaTa,Irl{oHHbre, K,oHcTpyKT[BHO_
crpouTg'rbHbre H TexHI{KO-3KOEOMHqecrue tpe6onanf,a r;

_^6).jp:{IlM.qrb ^pasMepbr 3arB,opoB B coorrBercrBuu c
|OCT 4688-49 <CoopyxeHr{ff N{Aporex,Hr{qecKrr,e. pa:sueprr
ornepcrufi ,  nepeKpbrBaeMbrx sarnopauntr (cru. ranxe r"rr. '17
clipaBorrHuxa);

e) npouaaoAr{Tb pacqeT 3arBopoB Ha npoqHocrb .H 
},c-

lorlquB'ocrb Ha cyrvlMy olHoepelreuuo 4efictnyrorttux oc-
HOBHbTX 'CI'lJr n Harpy30K C nponeprcoft (n oruoru,eHrLr4 Ha-
npxx<euarl) na aerlcrBne ,lono.nsuie.nnutix u ,oco6ux nos-
aeficreufi H HanBbrfo4uefiurefi H3 Bo3M,o)KHbrx xo*rt6usanufi
IIX c ocHoBHbIMH cunarqn2..

r) p.irr [perBapr*e.nrslix pacrreroB Bbr,cory ceqerx'ff He-
cyqefi qacrH 3arBopa Ha3HarraTb Lr3 ycJroBHq .40ny0Tl4lv10f,o
nporu6a f, elrurrc.lrseMoro no ftoprrly.rre:

f  : * . # r r , (26-  1 )

a _ (0 ,75 :  0,65) f t " r ;

h 
"r- 

Bbrcora creHKI{ pHFeJIfl;

J - nponi6 purqrrff B cepeA.r..rHe rrpor-rera B c
-tr - MoIyJ-rb yfipyfocTr], Anfl cTailr4i

E :  2100 000 K?,!6, t02'

[o] .(on.vcKaeMoe Hanpfli(eHue B rcefcat2 f"{fi
P,Vala saTBOpa;

4;

M A T C -

I Hau6o,rree Ba)hHbrM14 rrBJ'I f l r '0TcrI 3KclrJryaTarrr{oHgbre rpedoaar,rur: o6e-
cneqeHHe nponycKa naBcnKoBbrx  pacxo- IcB,  [p0 lycKa cy .4oB,  Jb la  H Jp ]_
rHx l lnaBatourr4x re.1, Bo3MoXHOCTb rraHeBpHpoBaHflrr SarBopoN{ sr.{rrbf i .
rorrHocrb peryJrHpoBaHHfi nortnopHofo fopH3oHra H ,1,p. K OCsOeHUv XOH-
crpyKTltBHO-CTpOr.rre. 'rr-Hur;vr rpe6oeannatr orHocqrcf i :  coorBercrBr,re Koi{_



684 PAs,tlEJI roirr r. rl',qporExH iltt E,KH E

{
.'|

'-

l
-  - &COOPY)T<EHHfl

AorrycKaeraufi uaxcuruaargufi ,nporu6 ocHOBHbrX sJreMeH-
TOB 3aTBOpa He AOJr)KeH npeBocxqAHTb:

,[,Jrc nocrogHHo ,[Jrs speltgurro
aeircrnyrcurux .ueficrsyr6urHx

3arBOpOB 3aTBOpOB

g.nn 6a.nox co cnnou_
Hofi creHxofi

.qnq 6arox co cKBo3-
uofi  creuxofi  (Qepu)

I 
lzsol

' l t r ,ool

tlr,.l

, l rool

u) npH Heo6xoAr{Mocrr{ nponycK a nb^a no Bepxy sartso-pa o6ecneu Hrb H ar\rr€xaure,s a"ao.oiiffiL" "irdffJ*,", 
o, uTaKxe flpr{Hsrb Mephr tro-tt,peAoxpzrxeul{ro sira^opa a eronlTu_ or rr,oBpexAerrr{ff c6pacuna,eMbrM nbAoM;

rry B cJr)ryae MaHeBpHpoBaHHfi 3arBopoM sEMofi npefiy_
cM orrperb coorBercrByrouil{e K.oHcrpyKTr{bnue Mepo11pgrr1 r(uarcuuanbrryro eo4oue,upoHarlaeMocrb yn.noruen,nfi ; cBe_
AeHne K MHHHMyMy q,HcJa 3JI€MeHTO'B, 

- 
M,OryqIIK cMep-3aTbcff HJrn ilpnw,ep3aTb K TreIIoABHX(Hbr.M qacrsu coopy_

xeHHff; ,IIpELaHAe na3a.M 3aTBOpa pa3Mepo.B, U,Oa"orr"Io_
IIIHx nerKo oqurqaTb 

Ix oT .rruaa; o6orper na;j6s r.rJrn rror_
nnxnoft xoncrpyrunn).

rJ oTHOIIIeHHE Sb!60pa,ueJrecoo6paeuono Tr.rfia rroBepxHo-
crHoro 3arBopa rLo)KH!)^ upunecru [3] creAyroque o6rqr*
coo6paxewur.- (ra6n. ZO-fl .  

-  --

Pacqersufi nporu,6 
.BTopocreneHHbrx aJr,eMeHToB lHe .4,ofl_

xeH npeBbrurarb r/zsol;

A) B cnyqae HepaBHosarpyxeHubrx purelefi npn
c

;- >5 ,qJrfl 3arBop,oB co cnJro,rrr'brMfi cB.fl3flM' (aua$par_ftcr 
c

uaun) Ir h", )2 AJrff saTBOp,oB c peueTqaTbrMr{ ,cBfl3fl;MH
(c - paccronH,H,e Melrqy rpanuuJru'p".*f,1a;) 

"prrri"":Ar.rTb pacq,eT 3aTB,OpOB Ha Kpy,qeHHe;
e) anyx-prire.nl^nre saruopli npoJreroM 6on,ee 20 u ltJr.

n'co{,ofi 6oaee 6 ,ru, ,nepexpunarou'e Boqoc,,t{B,Hbre ,orBep-
cruff, p'aocqnTbrBarb ua roco.fi wsrn6

x) pyKo,Bo,qcrBoBaTbcr reM, rrro garBopbr, KaK ,npaBtlJro,
loJrxHhr lrsrol,gB.rjffTbcr cBapHbrMH; e*exipocnapKa Aony_cKaeTcr pyrrHarr (s;rexlpoaaMr.r c BbrcoKoKa.recTBeHH,Or?,06-

.-----l Ma,3xofi) HJrE aBTo,MaruqecKaq (no.q, c.noe* O"i".u); rnrn"_
TOBTEHEE KIICIIAHbIX 3ATBOPOB AOIIYCKAETCfi i CJITIAC CiIC-
IrHaJIbHOro o60,cuonanun; JrHTbre 3aTBOpbr rlpnMe'rlorcfl

"p: 
ylj-T11pa3Mepax HX - n.ns rry6uuHurx,oruepcrNfi;

3) pyKoBoAcTBOBaTbcff TeM, qTO_ IioHcrpyKrlr{fi 3aTtsOpa
Apnx{,Ha 6uru AocrynHofi H y4o6uot fii 

"ln*o"rr,eHun,M.O'IITA>I{A, OCM'OTpr8, peMoHTa .I,I .cMeHbI oTAqIIbHbIX SJIOM,OH-
tog, uax6,oJlee no4Bep)KgHHbrx r4gHocy H u,oBpex(AeHr4ro;

w) npfi KoHcrpyr4poBaHuu aareopo-s np,Hrvregqrs ces,errnfl
C BO3MOXilIO MCH'IUHM KOTHIIECTBOM ,COCTABHbIX 'JIEMCH-
TOB; MAKCHMAJIbHO AOJI)I(H'I  6rTrI HCNOJIb3OBAHbI NPOKAT-
Hbre nposu.nrr; ceq*H's Tr,e AoJrx{Hbr riMeTb y,3Kr4X rqgn,efi
I{ IIyCTOT, He IIOAAaIOIIIHXCfl oCM.OTpy, OqUCrx-e Hr OrKpaCKe:
BCe OCHOBHbT,e Hecyurl{e gJr,eMeHTbr, 

- 
pa60rarcur,?r,e Ha 

- 
zstu6

I,IJIH O'CEBOC C)KATIIC, AOJIXHbI ,6HIA AOCTATOII.HO J(ECTKHMLI;
r) nuxueMy Kparc sarBopotr, .11ponycKaroxl11x BoIy r4€-

II0A Hlrca, u,pHAa,BaTb 6laronp,yffTHoe B ruIApaBrg,rrecrnoM
oT,HoureHliH,oqepraHHei Ao.nxua 6ntro ucxlrcqeHa B,oB,M,o)K_
rlocrb KaK qlp'r*TraH'vfr crpyl'I K HHx{HeMy p'reJrro, TaK 'H
3HaqaTeJrbuofi ny.uucaqr.rn ,qanneuns BoAbr y HraxHefi *po*
Kr,r SaTBOpa;

"rr) rpuAaBarb i6essaxyy,MHoe orreprarrr4e 3arBopy npn
IIpOnyOKe BO.IU nOtsepxy, A ilAn ITJTOiCKI{X, Cer,MeHTIIbrX,
BaJlbuoBbrx sarBopoB, K,p,oMe rorro, ueo6xqAnuo o6eone_
raBaTb orrou uepeuuourericn crpyu oT KoH,crpyKrlr4u c- IIoABOAOM tso3Ayxa fion cTpyro;

Ta6nu4a 26_I

.(auHue x rnr6opy rurra 3arBopa

Vcaouus rrpHueHeHHfl

l. Bo.u,ocru.rB BbrcoKoro
npo$ula
P b

| > ' 3 '  H  
t l

(P-rrrcora Bo.a,o-
cJInBa, ff - nanop
Ha4 rpe6ueu, b-url,r-

. pHHa rpe6na BoAo-
c.rruna)

I{e;recoo6pa3Hbte runbr sareopoe (no_
.cJre.(oBarenbHocrb flepequcaenng cbor_
BeTCTByeT npe.u,noqTHTeJIbHOCTH Tlrna

no rexrrHKo-3KoHoMHrlecxuu coo6paxe_
HHsM)

^,1) CerueHrHbre; 2) u.nocxr.re;
,J,l KJrana HHbte ypa BHoBeilreHHbIe
H C r\reXaHuqeCKI,rM Irpr4BO.lIOM:
4) BanbuoBbre;  S) cerropnrre
IIOIIJIABKOBbIE

2.

P

H

Bolog.trnn noBbrtueH-
Horo rpoQu.na

o-  -  l : = 2
n

^. 1) CerrrreHrHbre; 2) rnocKr.re;
3) xnauanHbre ypaBHoBerueHHbre
lt c MexaHlrqecKr{ru npHBoAoM;
4) B&.r'rbr.IoBbr€i 5) cenropnnre
fionrraBKoBbre; G) cerropHue
MexaHo-ruApaBnHqecKofo aefi_
crBurr; 7) cexropHbre roHyrrlne;
o/ KpbrrrreBr,rAHbre

3. Bo,4oc.irun Hr{3Koro
upoSrE.nr

P D

? < t ' v > 2

26_^4. TIOBEPXHOCTHbIE 3ATBOPbI

l) C^eruenrHbre u KpbrueBHA-
Hbre; .2) nnocrffe; 3) r.nanan-
Htre; 4) BanbqoBbre

26_2. NJIOCKHE SATBOPbI

t. O6.nacrn npHMeHeHHff

Ifnil, nocKoJrbKy oHrr yAoBJreTBopflroT 6o.nlruuucrBy ocHoB-
UUX IPE6OEAHHfi, [PC.1'bgBJIfiEMbIX K BOAOCJIIIBHIIM TIJI,O'III-
HaM, Moryr 6url rrprMeHeubi ,Ha ,Bor,ocJrzBe lrc6oro np,o_
6unr' 6ee yurupeHus efo rpe6un, r{Meror rrpocryro fi xopo-
u'o Ec[brTaHHyro KoHCTpyKr{Hio, a I]o cT,or{r"{o,cTld qB.[fror_
cq o.qlilzM,n'wg Har6o.ree gKoH,oMHrrHbIX.

OcHoeHHra HerpcrarxoM, np.enflTcrBylorrlxM IIpHMeHeIIuro
IIJIOCKHX SaTBOpOB p cypoBbrx,KJrHMaTHr{ecKHx ycroBHqx,
sBJrffeT,cg HesaAexdocrb rrx pa6ornr B rl,epfioI szMbr H
fipoflycKa'Jre.{oxoAa (rrpu qacTHtrHo orKpbrrbrx orBepcrH_
flx); rrp'ilr'eHeH'e eaexipo,o6orpena cMqrqaeT, Ho troJrHo-
cTblo .He ycTpaHseT STOT H€.4,OCTaroK.



@uz.

//.

Ipo,;,?7t/.u

I- pafiurc ne peKpblBarct4eil cno co6 uo unu
gamEopos

yxprrrerrbHbrc; 2 _nJrocKue crBoeH_
c KnanaHor\,t: 4 _ cerMeHTHbte o.[.H_

aTBopbr c KnanaHoM: 6_ BaJrbrloBbre
- BaJlbqoBbte SaTBOpbI c nepe.[,HlrM
o,pbr; I _ ceKropHbre 3arBopbr rn/[_'0 _ cexropnble 3arBopbt rr,r,rlpaBJru_
_ f loBoporHbre eepuur_co cnraqauu;
pepuur co rurzrrailn

TJIABA ,\BANwAT, AECTAfl. LATBOPbI
.--___ 685

NPCAbgSNflCMbIX K TIJIOTHHC B
poBaHHfi rroAnopHoro mpH-
nb4a u Apyrux uJraBarorrtux

H BoAbr, BbrsBaJro fieo6xq4lr_. sarnopa. B cuny ororo no_
r e g H b l e  H J r L t  c  x . i a n a -
)Ka3aH_Ha Srrr. 26_8, a sa_
6-4. Brrcoia nepxnefi qacrr{
ser o6brsHo 0,25_0,40 rtoJr-
IAHY NPHAAETCfi BbICOTA HC

3arBopa. 
Hocrll c6poca 'rlbAa no Bepxy'

..^H_aaOo.rrburee 
pacripio,glpaH€HHe B coBpeM,eusofi rpaKTH-Ke n'II or'Hocrp oe'll fl ilonys'Jl' oA'H,or*Hbre AByxp,[reJrb'br eI{'oJIeCIrbIe gaTB'pbr, Upl{,MeHffe}rbre np,n BbrcOTe LRO l0 n,-icAB@lIiIbIe gaTBopbr, npEMeHfieMbre ilplr BhrcoTe 6o.uee5 nt. B uenuueri Mepe ,naru;ru ,npHMeHeHHe 3aTBopbr cKJIarraHoM, rlfl KoTopbrx xaparffepna Bbroora or 5 ao8-9 ,rr. 3areoprr cABoeH,Hbre H c rqarraHoM ,6aanoAaps

c.B'oniu q,eHHbrM cgoricrsaM rrpuMeueHbr Ha psAe H,Oeeftruax
9gi:g-"" 

nrrorzH, HecMorps Ha nx 6d.nluryro crroxHocrb Hctotntocrt. B nocJI,qAH,e€'"pa*"--norBl{Jr.I,{cb 
TaKxe c e K-II,I.1 o H H br e llro,cKue sarnoprr, flo.t(pa3A,gleHHble IIo Bbrco-Te Ha 2-3 cacrs oAlrgaKoBofi arrcorEr.

3.tJ

-t
I

I
\
b

\

I

I
r +
I

@uz. 26-3. IIttocrcai c\eoennnrrt samaon
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PA7,A,EJI TPETHI4. THTPOTEXHHqECKHE COOPYX.EHNfl

S-s

| 1nyqe*rui

a - Ailr4l'J^a r{oporKofi cropoHbr 6anoqnofi

_ K'oropyn onfipasrcq o6nrHBKa;
KJIeTKTI, Ha

b - muia g.nunuofi 
"*p"nii 

l"o,i KrrerKH;
p - y.u,eatHoe AaBJrenr.re B ueHTpe ,6a.noqsoft KJr€TKr{

n rcefc.*t2;

cDuz. 26-4. Ilttocrcurt Banxsop
c KnanaHo.tut

Onopuo-xoAoBbre rr?,crx rrJrocKono 3arBopa Moryr 6urt
cKoIIb3gIrlHMH, KaTKoBbIMH' ryceHH.IHbIMu H KoJIecHbI,MI{;
sau6o.nee pacupocrpaHeuu rrocJrerHue.

3. KoHcrpyKrlnfl 3arBopoB

(Qur. 26-5)

O6ruusxa 3arBopa AoJrx(Ha 6uro BoAoHenposuqaeuoft ir
H3r'groBJlfier'cs o6uqH,o lI:3 un,ocK,ofi rficr\rsoh craJIH. pac-
IIerHafl ToJrulHHa o6uruexu oupe4eJrs€Tcfl no ,$opuy.ne:

n.4e D-ro.nquua o6ruun:x,n n crr..

["J -AorrycKaeMoe Hafipffx(,eHi{,e Ha HsrH6 AJra JrHcr\}-
goft craJrlr z rcelcnz;

g - xoo$Qnqu'eHr, xapaKrepr{syroqrEfi 3a.[,eJrKy o6-
trrHBKH nO KoHrrylpy; AJrff cso6oAno .nexauleft n.nH-
Tbr ? :1,13, .aJq nJrHTbr, 3aKperrJreH,soft no AB).M
cropoHaM, ? =1,00, A.[q nJrHTbr, 3aKpeur,eHuofi no
rl,eTbrpeM cTOpOHaM, g:4,75.

Hau6'o.nee qe.n'ec'oo6^pa3H6r cooTH,oueHr{fi crop,oH 6aaoq-
nofi  ruerxu I :  l - l  :2; eum ero ,c,oorHouesue'6oa.ee I :  3,
to o6uru,eKy cJIeAyeT paccquT_brBarb, KaK rrJr.HTy, 3aKpe[_
JI,eIIHyTO flo_ ABytvt cTo,poHa,M. K pacuer,g,ofi rro.uulrEu,e 

- 
o6_

ITIH,BKLI AO'6aBJrseTcff | *t*t B 3a,nac Ha ,p>KaBJreHI4e, ,H n,o_
JllnreHtafi ToJrrrrHHa,oKpyfJrfleTcfl ,AO 6.nUXafilIl,erl To.rrullrntr
no-focT' KoTopafi, oAHaKo, He rodrx,Ha 6rrm MeHee 6u,tt.

Bec o6ruuexa ,cocrdBJrfi€T o6uquo 3Haql4TerbHyro qacrb
TI,OJIHOTO BeCa 3?TB,Op?, no3ToMy IIpH [Ip,OeKTI{p,OBaHHH
C-TPEMfiTCfl Y'M.CHbruHTb EC TOJIIIIHHY; OAHAKO AJIg sTOifO TPC-
6yelca ,6oJree rycTas 6a.[,o,{Has cerr. iHan,6o.n.ee paUHo-
I IAJIbHOE PENI€H,IIE NOJIY'qACTC'I 'NPU .MI{HHMAJIbH,OM CYM,MAP-
HoM B,ece o6uHsxr.r .H 6a.[o.rHofi- ceru.

BcnouorarerbHbre 6arrn cJryx{ar onopaMv 4rr o6ruun-
KE 'u neperAaloT Bo'cII'pHHIrMaeMo'e or Hee AaBJTeHI{e BoAbr
Ha ruraBHbr,e pHreJrH (uuor4a Ha ruraBHbre crrrfira). 3ru
6anxu KoHcrpy'pyrot o6uuuo ri' [poKar'brx nphQu.rret
(rrrrBeJrJrepoB HJrr.r yronxon) H paccqHTbrBaror, xax cso-6onHo

"rre)KarrlHe Ha AByX Onopax 6anxn, Hsrr.r6aeil{ne paBHo-
Mepuo pscnpe{greuuofi narpysxofi

frasHHe pureJrn cJryx{ar- AJrs fiepeAarr' AaBJIeHHT Bo-
AbI Ha onopHhre KoHcrpyKrrHH 3arBopa. O6srqHo B nJroc_
KIlx SaTBOpax ilpoeKTnpyroT ABa HlatsHbrx rp,Hr€Jrfr c qe-
TbIpbMff o,rIopHbIMH ToHK&MH B 'BI{Ae orAeJIbHhIX ,Korrroc prJril
KOJreC,HbrX Tqrr,exeK.- 

. Mndr.'npnreJibHble 3arBo,pbI [IpHM,eHff-
Iorcfl B ocHoBHoM: 1) up,u i6o.nmuofi eu,core u ua.,roM npo_
Jlere' ecJII'I pHFOIIH MoxGo ocYul€ctsHTb J{g rlp,ol(arHblx
'np'o@a;1efi, Lr 2) B cKoJrb3fiulux shrnopax Arrq o6ecneqeHlrr

RlToMepHoorH 
repeAarra Harpy3Kr.r ,Ha orropHbre 6pycrn.

PHTEIIH EbITIOJIHflIOT,C'I qAUIC OO CIIJIOIIIHbIMH CTEHKAMI4,

**



IAECTATI, 3ATBOP,I
TJIABA .48A44476

HOCHT'Cfl K 3arB,opaM llponeroM 
^60.nee l0 ,fl, n,epxuHri _ xtruroly.-l1t11pu* rporeroM ao a ,,ri. 

'v J'o' u-v'

rJBc3H cJryxar Ans o6ec[er{eH's vanoii aeQopruupye-
. C,Bq3fi 6Hsator aeyx BHAoB:

". 
q 9 

q rr br e (u tsHAe $epvrarorrlHe Harpy3Ky oT B,cnoMo_
IOTIIHe ee IJraBHbr.M pfireJrflM,
, :pSCIIOJTOI(eHHbIe C nepXOn,ofi
BoarrpHHnMarcu1ue,co6cte,eH_
BeprfiKaJrbHo 4eficrnyrcque

ra oflop,Ho_KoHqetsbr,e clofixa.
i o6uus,xofi 

SyHxqrara 

-;;;_

:TopoHbr BbrnorrHff er o,6ruusKa.
)ac f ioJ la fa loTcg no  Kpaf fM 3a_
3Ky oT rJIa,BHbrx pta re.neri H
HHx on.opHo_xoAoBbrx qacrefi
B .

[pr.IHHMarOT Hafpy3Ky OT He_
IoT ee 6HKaM HJLT ycr,ofl,M, ar to r , rL  

J  
v  Lv  } lN I ,  a

1;"j.'r:yT:ilr;"t+H&.,tr"ffi ffi "iff ?o,f ;"#g#*ffi ff;1Sa'a4usrnu) olopHO-XOAOBbTM{r sacrflM' BO,3HHKaroT cra-Jrbr rpeunff cKonb)r(eHr.r, (a crourreffrrlux eareopax) J.rJrH3I{JIbI Tp€HJ{fl c,KonbxeHLIfi lI KaqeHuff ilJtH TO,JIbIno cu.,Iblrp,eHnq KaqeHHfl (n xo.ne,cnrrx iu"uopu*j.

""X;#"" 

AJIff npe'oAoJleH Hn curr rpeHr{n B cKorrb3nrrl'x

.oe Pn-,Harpysr(_u_ 
"u 

ouopbr (nanuoe ro,p*3o'TaJrbHoe
AaBJr,eHHe BoAnr ua sarnop); 

r ---.

I .= roeq6ErIHeHT .p"""o Lnorru*"rra, panurrfi: A€_peBo [o_IepeBy fl,ollepeK BOJTOKOF ,Hacyx.o _0,60; AgpeBo nb ,aepeai, n,onepeK BorroKoH ts Bo_.ue - 0,70; aepeo rio irunn^ru,cyx.o _ 0,5b; le_peBo no crarru B Bore _ o,6E; d;;;u ,i" ."urr"6ee cN{agKH, B BoAe 
- 
c yq,eroM sarpfl3geH Hr. _0,50; craJrb no 

-Op-ons. 
qq.y*o_0,30; crarrbnc6pouee co cMasxoft _0:%:';;oo"6"#o"no 

Me_TaJrny _ 0,1.

-^Y.yIl ,rns rp€oloreuilfl ctt rpeHr4r B Ko,rrecnbrx orc_pax c roAru[[Hr.rKaMH cKoJrbgflrr{ero rpeur{a (Qur. 26_6,a1.

T i :  Pn f ,

r f + k

(26-3)

(26-4)

(26-5)

R
Pn

r,qe 
I 

- paAHyc ocr{ KoJreca;
T 

- paauy,c KoJreca;
e - roeQ@r53-.-yl (uneuo) rpeHuq KaqeH,Hrr .npu Me_TaTIICqeCKHX [,OBepXHO,CTflX 

. B CIL, paB, tijr? ;.e;pa6orne noA BoAofi'0,1 cn) 66s"rdd'0,d b ctut.

^^YtInII Arrs npeqAoJreHrrff crrr rpeH'fi B r(orre,cHbrx ono-pax c porr'rrcBbrMr.r nq,qiu'nH'*u*iu i-$"." i"oi;;,

B,e.naqgua 
_Ti, ,"op€THqecKH 

.,n S_7 pas, a BerTHr{HHaTt',' B 20--s0 pa; ffi;;; Tr,,"uJ o.#??"u eQ@exrrae_
:.; 

HOCT. KOJICCHbIX O''OP, OCO6CU'O C POJIHKOBbTMI4 IIOIAIIIII-' HHKaMr.r. OArraro B nocJreAHue roAu y Hac ycnerxHo'ii . BHeApqrorcfl 3aTBOphr co a*ororout'M' O,,,OpaMH A3 JrHrHo-
i .  SONg, OTJIHqAIOIIIHMI{Cff MAJIhIM CO,,POTHBJICHHEM TPCHHIO,

i 

nPocrorofi H AeueBgsgoft.

_ 687

@ uz. 26-6. Cxettot Kone cHbtx
onop n"/tocKux sAm\opos

Ans orpaHzqeHufi 6oroesrx nepeueqer.afi w llepeK,ocoB3aTBopa aJIyx(aT B c  r ro ,M o I  a  reJr  b .H br  e  o ' ,o  p  H br  eycrpof i  c rB a 
_B 

au4e .o6pu"""*  
H,6oroaux KoJrec.llporueoeuJrbrpaqfio*rnrre' ynnorn.*rrff ciry)Kar rns o6e_

cTtr B .KOHiTaKTax 3aTBOp,a c
)OnClI ndTOTHHbI, ,B 

COOTBeTCT_

rAe
Tz: Pa D, (26-6)

PF-{1B{e.HIre BoAu Ha o6a 6oxonure yrrrorHeHufl;
/ - roeQStt,r{HeHT Tpeurrfl cKojrbxeHr{fi.

0l 
o-)

26-7. Borcoeorc yn./tomHeHut
..

nnocKux sAmsopos

a .

@uz.

.I - sarnop;r2 - ynlorHeuue: J _ 3AK,'IAXHAfl OTJII,IBKA
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PA3,qEJT rpEr4ry. rHnpoTExHHttECKH E COOPY)KEHNfl

? i o

6)a)
I

@uz. 26-8. ,[[ouuote ynrtomHeHufl nnocaux Bamsopor

.4,ougoe ynJr,orHeHHe BbI,n'JIHflror qaure ,tscefo B Br.rAe
Aep€BqHHoro jpy,lu o6:nexaeuofi (Sar. 26_g, a\ HrlH
6.n,Hsrori r ,Heft (Qta.f. 26-8,6) Qop,mu, aHorAa ; BHAe
cralnuofi oTJTHBKH- ($nr. 26-8, e) 

'unn 

"rrncra, ytru,pan_
IrrHxcfl B noJr'ocy 6a6'6tt'ra B orJrHBKe, saae.[aHuor?- B rr,o-
pof.

4. Onpe4e.neHue co6crneHHoro Beca
H noAbeMHoro ycHJrr{fl

C o 6 c r B e n s t r r i  B e c  r r o f l , e , H x u , o f i  q a c r v  o , A L t _
HoqHoFo 3arBopa (n rouuax) .u,"ns n.peABapr.rreJrbubrx rr.oA_
csero,B onpeneJrffercr rlo Sopuyne A. p. EepeanucKoro:

C : 0 , 0 5 5  F { F ,
unu f l .  A. ESavoBfiqa 

4

O : 0 , 1 5 7  F { 7 ,

(26-7)

(26-8)

r.r.nu A. n. I{nerxona - n. n. Jlaynuaua
'  G -  0 ,064 l (H, lzYte-  11o ,

(no ne NreHee 0,24 u se 6o.nee 0,80 m,tuz),
rae F-nJrotrIaAb sarBopa B cBery B a2;

H,, -Hafiop HaA IIeirTpoM orBepcTHfl B .frt;

n 
, - npoJler mBepcrr{fl. B hL-

LyqecrByror raKlr(e eoprrry.rrsr B. B. fll,rurpuena tl3JIr Ap.
fl.o 4aHHbrM np,aKTlix.u [poeKTgrproBaH1fi, Ailfl nJrocKoro

3aTBOpa C K.IIanaHOIr{ G*,-,:1,25.G, Ann CABOe;HHOIO gaTBO-

Pa Gc,us :1,3G.
B ec  H  e ,n  oABHxu  o f i  q  a  c rH ,n . r rocKo fo  KoJ r ,ecHo fo

3arBopa nou6.nNxeuHo MoxeT ,6orrn npt{HflT paBHbrM
0,2G.

P  a  c r { e T H  o  e  I t o A - b  e , r 4 , H  o  e  y  c H  ] I H e  n d , r g  n J r o , c K o r o
3arBopa onpe4eJrseTcrr no eopuyae:

T : K ( A + T r * T z *  p l  -  p r _ p " ) ,  ( 2 6 _ 9 )
r.l.e I( - xo,eQ$uqneHT 3ana,ca Ha rierorAarouru,ecfl yqerv

conpornBJr,eH,Hfl, nprHHHMa,eNrHfi e BaBHcHMociu oa

A 
yc.n,oeur? gK,crrJrya{arlnl{ :pa,Bntru,l,2b_1,50;

g - Boc no.{B'tlxttoft gacTu gaTBopa; c-vr^*,=

Ir - ycl{Jltre ,IJrfi npeoAoJreHHs.^cHJr_TpeHHfl B onopax
[cra. goprrayrrbr,(26-g) -(26-5) ]:

.b2- ycl{xEe 4rrff npeqAoJreHHff-Cr{n TpeHIrfi ts y[n,OT_' HeHHsx [crur. Sopvry.rry (26_6)];'

Pr- BepTHKaJIbHoe AaBneHHe CJrofl BOAbI HaA gaTBO_
poM;

. P2- B€prr4KanbHo€ AaBneHHe BoAbr (cnusy enepx) Ha
RH3 saTBOpa;

Ps - Bec [.poTH'B,oBeca (ec.rrn oH urvreercn).

A'r npenBap'reJrbrrbrx rroAcqeroB'noAbeM,Hoe y,cHJrHe
Mox(er 6urr orperqreHo no eoprr,ry.narrr A. p. E6peenn-
cKoro:

l.rrfl cKonbsflutux BarBopoB (6ea .nunnoSoneBbrx onop)

T : K ( G + o , 6 P , r ) ;

AJrfl KonecHbrx 3aTBopOB

T = K ( A + 0 , 0 8 P n ) ,

r,4e Pn - noJrHoe xopr{3oH,TaJrbHoe AaBJreHHe BOLbr
T,BOp.

(26-  l0)

(26- n )
H a  3 a -

V c , u J r H e  r , J r f l , , o r t y c K a H u  r r  B s T B o p d  S  o n p € A e -
tqercq no Qopury.n,e:

5 :  ( r  (T t  *  Tz *  Pz*  Ps-  G -  Pt ) ,  (26 _12)

rAe I(r--x,oofi$zrfHeHT 3anaca Ha HaAex(Hocrb rro,ca-4KH,
Kt )-1,25.

IiocaAKa 3arBopa, o'cylllectBJrse,Mafl )KecrKHMH TfiraMr4.

5. floAreuHbrfi MexaHrrBM

Mexaunsltbr .[nrl no.{.beMa nJrocKux sarbopon Moryr
6urr craufiouapHbre r{ nepeAtsHxnbre (xp,annj. Craqub_
Hapnbre MexaHfi3Mbr, o6c.iryxreanulue xaxnrrfi 3arB.op B
orAeJIbHocrH, rrpuM,eriqroTCfi trp;Ia oruocr{TeJrbuo lre6orbuJo,M
r{EcJr'e u pa3M,epax 3ar,Bop,oB LI orcyTartsHu geo6xoAl4MocrH
E IIepeLBH)KHOM, KpaHe nJrs [poHEBo{cTBa CTpo,HTeJrbHo-
MoHTa)KHbrx .pa6or, Arfl y,oTaH,oBKLr r.r pa:a6opxu aeapnfi_
Ho-'peMoHTHbrx sarpax4exufi, o6,c.lryxu.naLvfl, rrIHToBofo
OTiI,EJIEHHg IIPII,IMbIKAIOUICfi K,IJIOTHHC'f3C. B IPOTI{BHOM
cJlyqae, ,oco,6eguo up,z ,6o.nuuoM qr.rcJre 3&TBropGB Ha n;r,o-

' T u'u : 
^**' 

'

ur,e f -- npuuatoe ,IroAbeMn.oe ycr,rJr,I,re ,B Ke;
rr-citop.ocTb ilo,AbeMa B u/tuun;

(26-- l3)

I - cyMMapuslli K. rr. A. MexaHnsrvra, Aril np,eABap,u-
Te,[bHbD( [o4cqeToB upllu,uuaeuuft paBHbrM 0,6.

Bec (e rounax) crauuoirapHoro roAbeM'oro Mexa*rr3Ma
OAI,IHOqHOTO 3ATBOPA, BKJIIOqAS BEC IC6C4XU, CTAIIHHbI, I IE-

PeAaq, Trt H T. ff., AJrrr [peABapHTerrbHErx pacqeToB MoxeT
6lrrr onpeAe/ren no eopruy.ne .ti. p- Eepesr.tncxoro:

C r , r :  0 , 1  ?  ( 3 , 5  +  u )  -  0 , 0 0 0 5 T 2 ,  ( 2 6 _ 1 4 )

rle I - npl4Hrrroe ,tronc/enrri,oe ycunne rB T;
0 - cKopocrb noAbeMa B ulttlutt.

.4lg nomeMrofo M,exaHH3Ma garBopoB c KJIa[aHoM H
ciBoenHbrx ilonfraeuuft tt.o ercfi Qoprvryae Bec .4oJrx(eH
6uru yB€rrnqeu Ha 15-20%
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26_3. CETMEHTHbIE SATBOPbI

t. O6.nacru npuMeneHnfl

9".:*::A:.^-::TI_ 
trpaMeanrcrcn orreub rrrnpoKo HnepeKpbrBarcr orBeqcrafl (cu. Qur. ?O_ri- np*ui"" Ao35--40 .n a ebrcol';fi ,qo b_-l0'r. B Ha,crnqrrre,b Dna*d

ud---tL, r'r fl BbrcoTOE AO 9_lA u. B ga,ClOgiqe6 BHMeK)Tcfl npoeKTbl cerMeBTHblx 3aTBOD,o,R Rr.T,n,n'r^

Bo.nocJrHBe ap6oro yglnaa 6:, yuEpeHH, erc rpe6ua,o6.nalaror npoclofi a ua4elrnofi xoucrpyxqneE, tsflo.rrHeyAoBnerB'op'HTeJrblro pa.6crraror ts ycJr,oBr{sx 3HMbr u o6ntr-Hbrx HaHocoB, tBJrflIorcfl or,HHM us Hau,6oaaa ,rio"onoJ.rqHbrx
THnOB 3aTBOpOB.

D Ha,cToflrrlee BpgMfi

TBop,o,B sH,corofi Ao'""'di,l"'"? e"?1;HlT f;

<D uz. 26-9. C x e -u w d a y x rco tt c o rt b H br x c e ? t4 e H m _
HUX sLmsopos

f - eoaoylepxuBarcuaq creHKa; 2 _ wora

@uz. 26-10. Cezuenmuotrt
.samsop c KrlanaHl.tt

2. Tnnu sarBopoB

CeruesrnHfi sarsop,Bueer Bo.rtoyAep)KaBaroqyrc creur{yB BnAe qacr? KpynoBoro &r.rr.an4pa 
' 

inHorau-, 

-nroarooro

11uta), 
orltpaKlulyncfl E? xse KoHr{,eBbr,e crofircu (uora),KOTOpbre Bpaqanrcs ,Bor{pyr Fopn3'HTa.nlgofi ocu. o6nrq-Ho qerrrp Bparqeua, eardopa cosnaaa,eT c rIeHTpoM KpI{_

:lTtt 
Bo'{oyAepx'saroqefi creHKH, nooroMy pasHoAeficr-

ByIOqas .4aBJIeHHfl BOIH npoxo4r{T q,ep€3 ocr^ ,npaqeHnfi
Il flp't1 nqAbeMe cerMeHTBoro sarnopa llplrxoAltrcrr flpeqAo_JIeBaTb r'rrb*o qacrb codcrgegnono Beca 3aTBOpa r{ HeSHa-quTeJrbEbre cflnhr TpeHEfi B rroA[ru[,Hr{Kax. arfu o."r."r_nufi 3aTBop BHroAHo mJluqaercg oT IIJI,ocKoro, oAHHM I{gcYlllecreeH'Hhrx Ee[ocTaTKOB,l(oroporo fiBJrsercfl 3HaqH_

IpeBbrrxaulee B,ec 3aTBOp,a B

eHsroTcff np,enMyrqecTBeHHo B
ofi rouclpyKrtrHr4, ,lzMercuer? s
rrsJrbHbrft 

ryt r). flpa He6oan_
3aTBop,oB (upz fipoJrerax Ao

MO)I(HO npr.IMeHtrTb Tator(e
HaKJroHeHHbrMr,r K 6lrxau so-
: 6.naronpl{srHyro cxeMy cra_
rcrpyKrruu (Srar. 26_9).

rlorrtropHoro rcp'soHra u 
"oplJ.tt,;TTtr#9ffi;i'H;

t

S : -

1.

f )
i
if

44 3arc. tzi

. i
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Quz. 26-I I. Cezueumaord
cdsoeuuufr samoop

NO BCPXY 3ATBOPA 
-NPHBCJIO K NOf fBJ ICHI { IO 3ATBOPOB C KJIA-rranoM (0ur. z6-tO) 

" 
.aulo."""r*; Hosefiuax n nau6o-JIee coBeprueHHar KOHCTpvKuHff (Ka s a H a i a Our.'- ze|I- ii:' BT; Jlffi:""i:^l'i:H;, #;KoHcTpyrqr,rfl c.elMeHTlr,oro 3aTBOpa, KOTOpaff, noMHMO Bpa_rrlareJrbHoro, r{MeeT H nocrynar,e.nruoe ABLIXeH[e BeprE-KaJIbHO BBepx Ann. no4tevra 3aTBO,pa Ha 3HarraTeJbHyro

9Pl'cory HaA HopMaJrbHbrM noAropHbrM ropH3onroM i3].naKoHeII cJre,Iyer oTMeTHTb nofiBJreHHe B nocJleAHee Aecr-TTIJIeTHe pa3nHrqHbIX_-_KoHcTpyKuHr.r aBTOMaTr.rqecKHx Cer-'M€JITHbrx saTBop.oB [g], asrtrMarraqgocrb Aeficreuq Kolo-pbrx .4,ocTr4faercfi rIp,HMeHeHHeM npoTI{BO,BeCOB, ypaBHOtseIIII{BaFourHx sarBop, . H cxcreMbr nolJraB,KoB di opyrr*nqAo6n ux npu,cnoco6"rr,eiruri, lp.iy""pyrcrrr'x 
rBr.rx(e'He sa -TBOpa.

B. KoucrpyKrlnfl BarBopoB

Pacqer u KoncrpyupoBanrze o6unnxlr, BcrroMorarenruofi6anorr'ofi cerlr r{ ylJrorHeHHft ceruesrsoro 3aTBopa a'a-Jrorr4qHbr raKoBbrM ,qJrfl nJrocKofo BaTBopa. r"ar"ire p,fire-JIA B [opTaJrbHoM_ TI{n,e 3aTBOpa cocra,BrsroT B]\{ecTe COIIOPHbIMH HO|AMI{-.NOPTAJIbTIHC 
PAMbI, KOTOPbIE BbIUOJIHfl-IoT cnJrou.HbrMr{ a.rrr fipr4 npo.rrerax ,6,o.rree 10- 12 u _

cKBo3ltbrMr. Bcaq4crBlae sarpeu.rreu", *o"qou 
"oo 

,B ollop-{rbrx uapH'lrpax np' H3fr,6e raasHHX pUne.rrefi aervr6arclcsrI H.fr'r ' ts pe3yJrbrare qefo n urapHuilax noflBJIsrOTCff rO-pI{SoHTaJIbHbre cr{Jrbr pacnopa. l lp,u 3HaqaTeJrbnux roae6a-Hr4flx Te.Mn,eparypbr n.osayx,a c,day"r y_q,ecrb TaK)r(e pac-.fiop B nopraJrbHbrx paMax, ens'e-aeMoia r""u-fru'*opo".IIpn ,nur6ope c-e,reHnri ;";;;; Hor sarBopa srrely,ef,yq[TbIBaTb, rrTo )K-ecTxne uora paMH pa3rpyx(aroT pHreJrba yBerr.rrr'Baror pacnop, 14 uaobopor. 
-np,f ,;;;il^ 

neo6xo-
,4IIMo crpeMl,ITbcr K roMy, qro6u paclop ocraBa,,rcfi Brlpe.qe.rax, upaKTHrrecKH ,He Br,nfirorErx 

"u 

^ 
pur*uli, 6uranJIOTHHbI.

Koncrpyxqrrfi cerrueHTH'ofo sarBopa flo^B,eprae'crr cKpy-I'HBAH}IN tsCJIETCTBH.C HCCOBNAAEHI{ff IIEHTPOB T,X{.CTH BCE-r0 .sarBopa u oAHofi BoAoyAe
To'pHX cJryqasx ts rleJrnx o(
oc? BPaUeHaq pac[oJrafaror
4elrcTByroil{afl AaBJreHJ,rfi BOI
I{eHHfi,  r{T,o, o.IHaKO, BbI,SbIB,i
Barou{lre ycrzrTr.iq. Oco6o 3Har
BaIoII{He yCH.rrUfl ;TocTil,trarOT
BOAe.

B qe.nqx co3raHl{ff KoHcrpyKuarr, xoporruo coupornBJrffro-trIelicq y.qapaM, HaBaJry .nnid Ir cKpyqu,BaH,r.rro, ,H yrpoq,e_,HI{fi rroA%eMHoro 
_ 
MexaHr{3Ma (no,qteu gaTBopa Ba orulgt<oHerl) B [,ocJr,eAHee Bp,eMff no"r",

!F " 
BojoyA€pil,rg'*.n .i.o^o#"f :;#"il#;#'H"1;oeamriofi rpy6nr [2].
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flo.n'oxesue ocn tspaulenHq cerMeHTHoro garBopa Bbr-
6upanr, EcxoArr r.r3 cJr,e{yrcu1r.rx tpe6oeaHnfi: I ) He3aro[-
.,rfl'eMocrn onopHhrx qacrefi npH noAHq,ToM 3arBopp; 2) no
BO3MOX{,HOCTH y,MeHbrUeHHfl IIO{'beMHofo ycI.IJIHrr B HaqaJre
no4reMa, Anfi q,enc panuolefi.cTByroillafl AaBJreHHrr BoAbt
AOJTX(Ha npOXOAI.ITb HecKonbKo Bbrrrre ocLI BpaqeHHfi, oAIIa-
t(o npn ycnoBHH o6ecneqeHus ycrofiuueocru saraopa Ha
nop'ore H HtAre)r(Hocrn ero ttocaAKu ua nopor; 3) o6.ecne-
qeHufl ,H,e cJrnrrrK'oM ocrporo yrJla, o6paayeuo,no HH)K.HHM
KpaeM 3aTBOpa c nop,ofoM, rrTo x(eJrareJrbHo rlo rI4ApaB-
JILI'qecKHM H KoncrpyKTr.r,BHbrM coo6paxeHrr.M.

BeruquHa paAuyca, KoropbrM onncbrBaercr Kpr.rBafl Bo-
AoyA,epx{Hearou1efi ,creHKH, orpa}(aercq Ha Bece,r1gH4rpyr(-
r\LrLt, B'eJnIqHHe rtoAbeMHoro ycnJrrfl, pa3Mepax 6Hroe.
Munlruaabuaq EeruqHHa paAnyca )r{eJrar,eJrbHa ns coo6pa-
xeunfi yMeHbrrreHHg ,UruHbr 6uxa, o6.nerqegna p,a6otu uor
3arBopa H yMeHbrxeHr.rff ero Beca. MaxcuuaJrbHafl ero Be-
rrlqaHa x,eJrareJrbHa H3 coo6p,axenuri yMeHbueHnff tl,oA'b-
eMHoro t 'cu"unn. O6uqHo ,:(1,2-:-1,5) h; npn u,oeuuenHofi
ocu BparreHnq ;: ( 1,5-:-11,5) h, rne h - Bbrcora 3arBopa.

4. Onpe4e.neHue codcrBenHoro Beca
H noAbeMHofo ycrlJrHn

C o 6 c r B e u u u f i  B e c  n o A s y x r r i o f i  q a c r f i  o I L r -
rIorrH'or,o cerM,enTHoro 3arBopa (e r.ounax) nnq [peABapr{-
TeJIbHbrx iloAcqeroa MoxHo onpeAeJrflTb rro $opnny"ue
A. P. EepesnucKo,rt: 

- 4

c  :  0 , 1 5 . F  { . ,  F  , (26-15)

rae F - rIJIoIr{aAb orBep'crus, [epeKpbrBaeMono 3arBopoM
B OBeTy, ts ryt2;

*rlrlt n. A. E@u,rrronuva:

pots paBHurr,r 0,09, 4.us 6o.nsurux 0,052.
Cyulecrnyror raKx(e (lopuy"rru B. B. frr,rurpraena [13]

E AP.
A"ns cerm€,HTHofo BarBGpa c KJrarIaHoM Gxr: l ,2SG.
, B e c  H e n o A s u x H o r ?  q a c r r {  n p u 6 . r r z x e n n o  M o -

xet 6url ,  [prrHfiT paBHbrM 0,15G.
P  a  c q  e r H o e  r r o A b e  N r  H o e  y c f , ' r  H  e  o r r p e A e J r f l e r -

cn rro ,gopruy.ne (Qzr. 26-12):

. T - K (Tt -r Tz * Ts - Tn). Q6-17)

3AeCu Tr- ycuJ^ue Anq npeoAoneHHfl co6crsesH,oro B.eca

3 a r B o - -  , - 9 g  -
P A ,  t t : - t  i

G - eec uoAer.rxuofi qa,crn 3arBopa;
g' - n"neqo cuJrbr co6crseHHoro neca G;
/ - naeqo noAbeMHoro ycunufl oru,ocuTenbno u,eHT_

pa tspa[IeHHf saTBOpa.

BCJII{III{HA TT B HAIIAT,C IOTA/e|ME
eT, 3aTeM HarIH,HaeT yMeHbIUaTbCfl,

n'ocTeneHHo BoSpacTa-
IIpHgre,M BoeIAa Tr{G,

raK KaK g<t.
T 2 - ycfinl{e AJIfi np@AoJreHHrr

'HbIx rxapHfipoB:
,CEI TpeHHff B OCffx oIIOp-

(26-18)

(26- 1e)

(P - pe3yJrbrnpyrouee AaBneHr{e B ruaprrupax or e,o,1u R
H rracTfi co6cteeHHoro Beca SaTBopa G1, [,epeAanureftca
Ha giapHxpbr (OtEr. 26-12,6)i ro- palgyc ocn rua,pHrrpa;
I -_ riosQQHrIHeHr TpeHHq cxolrxeuux).

vcu.nue Tz H.eB€JrLfi(O B Uaqa.nrstlfi vouenr troAbeMa H
[aAaeT Lo HyJrff B MOM,eHT BbrxoAa saTBOpa US nOAbr. nO
CPABHEHXIO C APY|I{MI,I AONP.OTHBJIEHHflMH ABHXEHEIO BC.
IHr{r,lHa Tz HacToJIbK,O MaJIa, qTo en ,Mo)KHo npeue6p,eun.

T3 _ 
YCI,IJII{E AJI'I NP,CqAONCHHfl CHJI TP€HIUfl ,E ,6OrbEbIX

ynIoTHeH14qX:

(P a - AaB;reHHe BoAu Ha o6a 6oronrrx yrurorgeHus;
r - panldy.c {uJrgulpauecrcofi ooBepxHocrtr o6ruu,exu; b _
rxHpHHa yrrJrorHflroqero ycrpoftclea).

Hau6o.nluag ee,'ruqHHa T, HMeeT MeCTO B HasaJle
nojrbeMa I ualaeT A,o, Hynfi upu BHxOAe SaTBOpa w3
BoAot'

T4- pa3rpy)K.alo[ee Aefictsqe aoAbr B cJr)ruae npoxo)i{-
AeHr4fl panuoaeficreylolllefi noJrHoro AaBJreHlrfl BOAU Ha
sateop i( Bbrrrre ocH BpauleHr{ff:

F R e
l 4 :  - 7

(e - er<cqeHT,p,cr{Ter CIH.rrbl p oT'ocr{TeJrbHo rIeHTpa Bpa-
uenan).
'- 

Har.r6o.nbruat BeJrHqHHa Tt RMeeT MecTO B Haqane
noA'beMa, 6aarolapn 

Iervry B gror MoMeHT HMeercff ,pesepb
rroA'beMHoro yclrnHfl (Qur. 26-12,e\. Irpu orcyrcrBHn xe

llgmo
n0llbefia

o) ,, 
,r,

4 {

s*
$ s
Rs lTonaan 1ucoma

@uz. 26-12. K pacqemy nooueilHozo ycurtufl ce?.uerrmHo?o samsopa
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@uz. 26-13. K pacvemy
y c mo rtLtu*ocmu ce?JlteHmHo?o
3A.m6OpA HA nopo?e nJtomuHbt

YKASAHH.Of'O gKCUEHTPI,I,CHTETA 
MAKCI{LIAJIbHO€ UOAbEMHOC

.  
t : r s i n ( o * 9 - T ) , (26-20)

' fAe r.-paccTofiHlle ToqKI{ npr4KpellJr,eHufl Tffr.r oT ueHT_
pa BparqeHnff .

BerruuuHa g H3MeHsercff no 3anoHv:

g : s s i n ( p * p ) .

A.rrx IIpeABapHTleJrblrbrx Io.4cqeToB
M,ox(er 6rrrs o[p,eAeJreHo no QopM)rl,e

(26_21)

IIo,A6'eMHOe v,cHJrHe
A. P. EepesaucKoro:

T : K ( 0 , 7 G + 0 , 0 4 & ) , (26-22)

r!.e Pr - 
i-"^lirplrrarrbnoe .qaBrreuue BeAu na BarBop;

rr - rnooeeurlr{eHr 3alaca, paBHhrii 1,25_1,b0.^

Vcrofi.rueocrb 3arBopa q.a flopore fiJrorxrrbr o,npeAeJrff.er_
cfl roeSQuqi.leHToM ycrofiurnno'cru, p,atsHbrM ,o[H,orueHgro
MoMeHToB cHJr (oruocure.nbHo orclr npa''1eHua;, mpenrrulrx_
cs- np.HxaTb 3aTBOp K [Opory H IIoAHsTb efo.

_ 
Mouenr', crpeuxiqufics,' npirrn r"o ^B-arBop K rropory, o[_peAe.rsercfi H3 ,Bbrpax{eHHfi (,our. 26_13):

Mr :c ,  . o ,  ( r '

' rAe G-sec gaTBopa;

s - paccTorrHHe ueHTpa TflxecrH oT ocr.I BparqeHHq
SarBopa, KoTOpOe AJrff npeABapETenbHhrx noA-
cr{eroB MoxeT 6sltl npHHfiTo s:0,gr;

P r - fOpLI3OHTaJIbHaf CoCTaBJrfllorrlafl noJrH,ofo AaBJre_
HHf f  BOAL{  HA 3ATBOP;

h - oplruuru cr{Jrbr p"''oruocureJrbHo 
noAnopH,oro

ro,pH3oIITa;
4 - Bo3Bbrrue.Hr{e ocH EparII'eHHff HaA rroAnoprrbrM

ropPI3oHToM.

.  +) * P, (h*a), (26-'28)

44*

A
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Mouenr, crpeMflulnftcq nonHqm 3arBop, paBeu:

Mz: P'rtt! P1n, (26-24)

r\E P' _ BEPTHKAJIbHAfl COCTABJIffIOUIAg IIOJIHOrc AABJICHHg
BOIbr Ha 3aTBOp;

rn - [reqo cHJlbI p, orltoct{TeJrbH,o ,ocu BpaueHHff ga_
TBO'pa;

saTBOpa.

Vcroliqaaocrs cerlreHTHoro sarBopa Ha rrcpcre orpe-
AeJIseTcfl H3 VcJrOBr.{s:

Ha4ex<uocrr
JI 'OBH':

M,
;)  ' '1r '25 '
Ivl2

AOHHO|O ynJroTHeHHfl

0
;  >  1 , 2 5 ,
f1

(26_25)

o,np,e,{,eJrfleT'cff r43 yc-

(26-26)

1vt- p'm* en - Cs cos (*, * 
i)- 

r,rof a)-0, (26-27)

c, .o.(v'  .  +)*p,(h+a)-p,m

ree Q -,cwJra, c xoropofi Aouuur? 6pryc AoJrMeH AaBHrb
Ha nopof.

Benuiru'a Q onpeaeJrflercfl r.r3 paBe'crBa HyJrro MoMeHTa
Bcex cH.n, neftcrByroqrEx Ha 3arBop, orH,oci,rreJrbrlo ocll O
(cu.  Qar .  26- lB) :

rAE Q _ 
PEAKiIHfl  I IOPOIA, PABHAE 14 NPOT}IBOIIO.;IO>KHAff
no gHaKy CHj-ie f laBreHlrf i  Ha IIOpOf:

Q : >-1,251 Hbl. (26-28)

flpu HeBbrrroJrHeHr{H gr'x ycronall ,,pExor][Tcq npu6e-
fATb K CMEUIEHXIO .O.CH BPAIIICHHfl BBEPX .O,THOCHTEIIbHO
IIeHTpa oKpyxHocrn rlrrJrriH,Api,rqecxofi o6ruuBxrz, x,orq ero
BbI3btBaeT yB,eflHrIeHEe noA.beMHoro vcHJIIifl.

5. IloAreuHbrfi MexaHr.rBM

trfo-rcenague MexaHH3Mbr cerMeHTHbrx sarBopoB np'Me-
Irflror npenMyrilecrBeHH,o cTar{HoHapHoro THrra. I(oncrpyx_
uLlfl u ocHoBHbI,e pacq,eTHhr,e AaHHbre [,oAbeMHI{KoB c,ef_
MeHTHbIx 3aTBopoB B o6rqetr 3H?;-rof[rrHbl TaKotsbrM A.,Ifl
rIJrocKHX Sareopoe. Bec (n rouuax) no,4reu'oro Mex a'r4g-
MA O,{HIITOIIHO|O SATtsOPA AJIf l  NPCIBAPHTCJIbHbIX DACIIETOIBMox(er 6ttrr onp€Ae.nes no Soprray.rre A. p. 5epeailucKoro:

Cru : 0,1 T (2,b + a) _ 0,0005 ?s, (26_29)

r.q,e 7 - np,ItHrro,e noAteMHoe y,cuJrrie B r;
u - oKopocrb noA.be,Ma BaTBopa a uf uuu.

llpu6.naxeuuo Mox(Ho [pHHHMaTb Gu :0,8f.
rtrs rroAbeM'Horo MexaHH3Ma 3arBop,o,B c r{JranaHoM Lr

cABOeHHbrx HoJrvqaenanft uo er,ofi Qopnry.ne Bec Ao"rrx{eH
6urr yne.nuueu-ua f S-ZO%. 

- '""
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26-4. BAJTbItrOBbIE 3ATBOPbI

l. O6;racru nprMeHeHnc

Bamqosbre BaTBopbr nonyquru pactrpocrpaHeHae rna,B_
NU.U O6PA3OM HA NNOTHHAX C TffXE.IIbIMII YCJIOBI,IflMI{ sH.M.
uefi c.nyx6u u TrpH o6uauu rra'ocoB H nJra,Baro[tHx reJr.

@uz. 26-14. Banuqoeurt
8am8op

Qaaarco Bbl,coKas croplMocrb a rpyaHo,crr r{3r\orrtoBr,eH's u,

2. Tunu BaTBopoB

Quz. 26-15. Bam4oeurt samsop c HuJtcHu.tt
ulumKo.,+t

@uz. 26-IG. Banoqoeord, sctmsop c nepednuu
KOSbtpbKoJr{.

3. KoHcrpyKrlnfl sarBopoB

Hs ycJI'oBHfi )I(ecrr{,ocrll 3arBopa orHolrreH'e A'aMerpa
ullJrHHrXpHqecxofi 6aaxu K npodrery AoJr)r(Ho 6Hri e rpe-

d
llena x- :0,14 -- 0,08. B rIeJrHx yMeHbrrreHufi pacxoAa

MeraJrJra (sa I u2 orsepcrun) xeJraTeJrbHo rrpu{srb rIH_
nHlrpy Bo3Mox(Ho 6olrunrl AHaMerp.

B npa,KTar(e npoeKTapoBan,ra npuHflTbr cJre,4yrorrlue or-
d  d '

HorrIeHHff 
;: npH HaJrHrIIrr{ HH)r(Hero ITIHTKa ;:0,2_:_0,9n  - - - - -  

h
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npn r{aJrH'{HH nepelHero KosbrpbKa 
* 

:o,r-:- 0,6 (h -

u.na fI. A.

3.ne,ct F -

I _

4. Oupe4eneHlre codcreenHoro Beca
H IIOAbeMHoro ycnJrHs

C o 6 c r r B e u u s r f i  B e c  t t o A e u x u o f i  q a c r  1 4  o \ n -
HoqHoro Ba"TbrroBoro sarBopa (o rcHuax) Anfi npeABapr{_
reJrbHbrx pacqeroB Mox(er 6urt onpeAeneH no qopruyae
B. B. fiuurpuena:

G:o,o+t{nr t tF 
{W (26-30)

E$rauoexua

/  q 4 \
G : F { 0 , 8 0 - - ) .

\  t l
nd'IOUIaAb .OTBepCTH,fi, 

nepeKpbIB&€M,OfO 3aTBO_
p o l l ,  B  c B e r y  s t t z :
npoJreT B CBeTy B t ;

T :  K  ( ? t  *  T z *  T a  *  I * ) . (26-31)

3Aecr Tr - ycHnHe rJrfl npeoAoneirHfl CO6CrSeHsoro Be-
ca G u Aasaelius B,oAsr pnl

693

@u.2. 20-17. R pacttemy noda_
eiwHo?o y cuxutL sa/tbrloso?o

SAntSopa

(Pa- A8B.,-rpHI{€ Bcnbr Ha o6a 6orosHx l ,n.tdrueunn; t_^"ttQ"y::: Tp:""E cKo.rrr>KeHHn: r - pa,1atrc rru.rrau.lpa.)
t s - yCLIJIIIe nilfl, npeo{OJrejli{t CHJr TpeHrifl Kar{eHr4fi

uHn;{HApa:

Re
? r : (26-32)

rt*rz
(R - panuorefi,crByrourafi cH.n co6crB.HHoro tseca H rron-
Horo .uaBJreHHs Bo.{br; e _ oKcueHTpr{cuTer cnJrbr R orHo-
cl{TelbHo TO,q,KIi KaCaHr{fi 3aT,BopoM OnopHorO perrlcal;
rr - paccrofiH'e Tor{Ka lrp,r(pe''Jr,eH'fi tsroeorr tiuo" or
IleHrpa 

_-11l""opr; 
rz - PanfiYc noBepx,HocrH xaveuun.)

/ 2 - ];cHr'Iit€ A.iIg ilpeoAoneElrg cr.IJI TpeHHrI B 5Or<O-
Bbrx yrrJroTHeHI4fiX:

T z : (26-33)

(Q - cocraBrqroilIafi AaB.ireHHfi
K EaEpaB,rreHr.Irc JIAHUH Kar{eHEfl;
nac. Kaqennn.)

1 + - ycHJtHe AJrff npeoAoJreHHF
peeK:

T s :
Qk

rr*rz

sfz

ft|_fz

(26-34)

IIH.IInIUpa, HopMa"rlbHaF
ft-ros0$Huieur rpe-

cHJr rpenufl e sy,6tax

T
t 4 - (26-35)

(S - cocraBrlfiIoulafi AaBneHHrr rrgngH4pa n,o JrlrHHH Kaqe.
HHfi; I - xoeQQuur{eHr rpenurr sy6nej; , _ nri.n" .cn,,rbr
1'peHHfl otHocr4T\eJrbHo JTLTHHH KarreHl,rs qllnHHApa, cm. [2].)

1i :  I  ,25 - -  i  ,50.

Cocraersrorrlue noaber{noro ycnJrrrff T onpeAensiorca
EJrs. pnAl x^a_par<repHb{x nonoxenufi aarnopa2, a n Sop_Myny (26-31) norcraeriqrorcs r ix BerHqHHbr, cocrBercr-
ByIoIIIHe noJrorxeHHro 3aTBopa, rtpx K,oropoM I jjccrnraet
MaKcriMyMa. f iplr6;r 'xer{Ho Mo}KHo [pr4' lrMara i :0,TG.

I l lpu otpuqareltnof.r BeJu.rr{trHe e, T. e. ecJin paBHoteficrnyrculan .(
l^e!!!e*a€r onopnr'rfr peJbc Bbrue roqKrl Kacarr'rr, 3arBop craHoBHrCffcalroBbrKaTbtDaroulHMcs, r{To H ocyulecrBJieHo Ha HeKOTOpbtx nJIoTHHeX.

_^j gl 3arnop qyrb npHno.u,Hrrr Ha.( noporo,\r; 6) sareop no.(Errr Ha.4noroKoM, naBneHHe 
T! ]p1:co croponbr_'eepxiero 6se$aj  

" j1o 
*e,  *oAaBfleHHe Berpa-co cropo'br snxnbro 6ueeh;.j io xe,-rrb-,0e. ,naBne-Hr{fi BeTpa.
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Ao.nxna 6urr ,upoBepeHa pscrrgrorM yclofiuunocrr sa-
TBOpa B Hrr)KHeM H BepxHeM fioJIOiK€HI{flX, a raK}Ke HaAex(-
HOCTb AOHHOnO ynJlottHeHnfi. /

5. lloAreuHbrfi MexaHr.r3M

M a . s e B p t { p o B a H H e  B a J r b q o , B b r M  3 a r B o p o M
ocyqe,cTBnfleTCrr Iipn IIOMouIH oAHocTOpoHHer,o npr.rBoAa;
cTaqHoHapHbr,e noA'beMHrr.e MexaHH3Mbr pacnoJrararoTcfl Ha
pa6oueu 6lrxe u MoryT o6c.uyx<unaTb 3arBopu o6or.rx co-
ceAHHx npoJr'er,oB. Cxopocrt n,o4beMa BaJrblroBoro 3a.nB,opa
v:0,2-:0,4 tt f  uuu. Bec noAteMHono MexaHH3Ma o.[.r{Hoq-
flOIO BAJIbUOBOTO 3AT'BOPA TJTfl IPEABAPIZTEJIbHbIX TIOACTIC-

ToB Mo)Ker 6urr o[peAeJreH uo Soprray.n,e A. P. 6epeaun-
cKoro:

Con :  0,  I  Z (4,b + p) -  0,00e5 Tz. (26_36)

flpn6.nzxeHHo M,o)KHo npr4uuMarb Gru :0,47, r.q,e I-
B TOHHAX.

26-5. KPbtruEBI,[AHbIE 3ATBOPbI

l.  O6.nacrn f lpi lMeHeHnq

KpuruennAHbr'e sarboptr noryrruJra 3a ,[ocJr,eAsue 25 .rrer
IIpHMeHeHrre rJraBHbr,l,r o6paaona Ha [JroTr.rHax ne6oaruroro
Hanopa, o6c.nyxunaloulux HyxAbr rr{ApogHep,reTl{Kn r{ Jreco-
cn.rraBa. flpuueueurre r(pbrureBI,rnHbrx sarBopoB r{e.neooo6-
paslro Ha nJroTHHax c ytuHpeuHbrM rpe6uerrl BoAocJrLrBa,
npli 6slcrpo lracrynarcunx naBoAKax, npo[ycKe JtbAa 11
rIJIaBarofilux reJr 6es sHaqriredTbHbrx [orepb B,oAbr, ueo6xo-
.(LIMocrr{ nnrcoxoii ToqHocrn peryJr}rpoBalrfr. tto.IflopHoro
fopH3oHTa, ueo6x,o4r{Mo,crH 6rtcrportt Lr aBTotrIarr,rrrH,ocrl,r
Aeficrsxs 3arBopa. 3arsop ycnerrno pa6oraer npr{ Ha.rrn-
qnz o6orpeBa B 3Hr\{HHX ycJroBllflx H rp,11 HaJi,uqilu B Bor-re
:HaHocoB, ecJiH o6ecneqesa npoMbIBKa KaMepbr naBreHLrq
oT HaHocor. KpnrureBr4rubl,e 3arBopbl gKouoMl4rruu, o,co,6,eu-
Ho npfl ne6o.rurux Bbrcorax, He Hy)K4aroTcr n clyxe6uou
Mocle Ji MoryT neper(pbrBarb ornep,crr4rr upoJrercu .qo 40_
+b il, H Bbrcoroft ao 6-7 u (cru. Snr" 2O-l).

2. Tnnu garBopoB

Kpululeen.unrtft sarB,op (02r. 26-18) oocr,orrr r{B AByx
tIJrocKHx noJrorrrr.rq _(zurananon), Bparqarcrrruxcfi tsoKpyr
ropH3oHTaJrb-Hbrx ogefi, yKpenJreHHbrx Ha S.nor6ere vJrr4
rp,e6He trJrornHbr. B troAHrrroM (nanopuorr,t) no.ncxeruiil

@uz. 26-IB. Kpouueeuduotrt samsop

'.ic

/,///

@uz. 26-19. Kpwweaudruwfi samlop c noulaoKoJjt

sarBop o6pasyer KaK 6ru ABycKarHyro r(pburry, npuqeM
IIIISOBOe'[OJrOTH,rrrq'e nOAAepxuBaeT BepxoB,oe, a upoicTpaH_
crBo ttoA HHMJ{ ffBJlfiercs rauepofi AaBneHHrr.

Kpnueeu4uufi 3arBop - raApasr,Hqeclrc.no 4eficrenr,
AJIfi ero IIOIreMa KaMep,y AaBreHEff me.(I{HfIOT IIpU noMo-
ulu noABoArrrqero KaHaJra c BepxHHM 6neSou, Hu3otsoe no-
norHr{rqe no.r BJTHffHHeM Harropa Bep,xneno 6neQa noAHI,r_
Ma'er BepxoBoe rloJr,ornnrrle Ao rpafiuero n,oJlolKeHl,rfl.

Ann otrycKarrz.s 3arBopa KaMepy .qaBJreHrrfl H3onupyror
oT Bepxuero 6neSa a coe-qr4HfiloT npl{ il,oMorrln orBoAflrqefo
KaHaJra ,c EI{)KHLIM 6neQ,Otra; IIo Mepe o[opo)IGeHl{fl KaM,e-
pbr BepxoBoe [oJroTHHrrIe noA .[aBJreHr.re]\{ BoAhr BepxHefo
6reQa onycKaercfl H 3acraBJrffer onycKarbcr HH3oBoe rio-
n.orHurqe; TaKHM o6pasou, ,garBop cKJraAbrBaercfi Ha
@.nrcr6er.

Ha $ur. 26-19 n,oKa3aua 6otee o6leraeuarr KoncrpyK-
rIHfi KpbrrrreBr4A,Horo saTBo,pa, cua6xesuas no"nofi tpy6ofi
B B,epxHeM K,Orrr[e Hr]3,OBOrO nOJrOTEHrUa. 3ra r,py6a cJry-
xlrr rronJraBnoM, ypaBHoBerrrr,rBalouu{M 6d;rrruyn qacrb
co6'cT aeHuoro Beca saTBopa, fi yBeltusnBaer ,ttpo.lHocrb
IOCJIETHCTO. BAATO4APA YPABHOBCIIIIIBAH.I4IO TJIfl TIPHBCAC-
xtl{fl 3aTBopa B rIBH)KeHr4e AocraTorreH rua;ltrft n,eperlaA
Mex<.4y 6seQaun. Auuapar ylpa,BJreHnrr ooBpeMeHHbrM Kpbr-
IIICBHAHbIM SATBOPOM N'O8BOJIfl'CT NOJIHO.CTbIO ABTOMATPISH-
poBaTb pa6ory BarBopa rryreM cBE3r saABH)KeK B no4Bo-
AffilieM II OTBOAfIqeM KaHaJrax c [oIIJraBr{oM, cJreAyIo[II4M
sa ypoBHeM tsepxHeno 6teQa. Annapar y[paBJreur4fr. ,pas-
Merrraercg ts 6uxe nJrorJ.rHbr. floAteu HJrH otly,cKaHre Bd-
TBOpa npo-IoJrx(aeTcfi HecKoJIbKO ItlHHVT.

3. Vc.noeuq noAbeMa H onycK anafl sarBopoB

Vcxoens rroA:ber{a u o''ycKaHuq 3arBopa onpeAerrrrorcrr
r43 paccMorpenus reficrByrorrlnx Ea 3aTBop cHJr. Oru cIt-
Jrbr Hax,oAflT Hs yc.noaufi paBnoBecnfi garBopa ts ,pa3Hbrx
efo troJroxeHuffx, Koropble B o6utervr tsu.4e lnoryr 6lrrt
tsbrpax{errbr paBeHcTB,oM:

M n :  M u : 0 ,

tIe Mstn MB -MoMeHTbr Bcex ,cHJr, AeficrByroqllx ,c,oor-
BeT'CTB,eHH,O Ha HH3OBOe il Ha Be:pXOBOe
rlonorHr4rqa orHocllTeJrbHo ,r4x ,ocefi Bpa-
IUEHHfi.

OcHoeHHIuH cHJraMH gBJrgrorcfi Aa,BJreHHe eHeilrH,eft fl
nnyrpeHlr'erl (He KaMepbr AaBJTeHHH) ,eo.q,lr ua BepxclBoe



F
TJIABA,qBA,AUATb II]ECTAfl. SATBOP6I

! " .?

rB6

@uz. 26-20. Cxeubl cuJtoybtx eosdertuneurt
Ha, Kpbrweaudruotrt samsop

(P" tr Wil E.HH3oBoe (P" n Vr) noJrorHuula r,r co,6cr-
seHHHft Bec nocle.u,Hux (G 

" 
u G" ).

Cnnaun TpeHHrr B ofloprrbrx ruapHr4pax, poJr[rKax H yrt-
JrorneHnflx 3a H'egHaqi{Te.rrbHocrbto Mo)KHo npeue6peul.

H

695

Anx nouox.eunfi 3arBopa, yKa3aHrrbrx Ha Qnr. 26_20,
ypaBHeHarr paBHoBecr{r leficrayrculux cHJr np,HBo.lrrrcs K
cJle,[ynul'eMy Br.r4y.

a) flo,rox<euue I ($ur. 26-20,a):

Cn gn + N,  f l11:  Wr@n;  (2G-BT\

Pnl rs  *  Cu 9"  :  W"@" *  N,  na.  (26-38)

D,ns flpenBapure/rbnoro pqcqera 6es 6onsmofi norpeu-
Hocru M,o>KHo onpe,-rerflTb V" v @n , HcxoAfi r{3 Aorlylqe_
H'Ufl o rrp,fiMoJrHHefinr:lt oqepraHHa HI.I3oBOnO noJrorHHrrla-
Toraa

W^:1++
srn  p

Us 1 :
2

" ( l (H " *  t  -  m )3

6 sin2 a

(26-3e)

(26-40)

(26-4r )

H* noly.-

126-42)

*  Nenu,  (25-43)

H.R
7n l  -

3  s in  B '

rAe T - Bec eAHHHIlbr o,6telra Bo4br;

_ l -np,oJreT 3aTBopa;
HK- Harrop B,or!,br B KaMepe AaBJreHHs.

Orcrc,qa

Gngr+ i/" ,11- YIY-
6  s i nz  I '

u norpe6utrft uart,op' BoAbr B KaMepe AaBneHHrr
I IA,ET,Cfl 

PABHbIM:

3Haqeulte peaKrIHr{ B KosraKT,e noJro,THHu{ ffn, pannoft
no BeJrr4rII{He, Ho o6parHofi r,o BHaKy Ns, no"rryqaeTcfl H3
y cJIoBI{fl p,a BHO,B'eCHfi BepxoBofo i],0.IIoTHI,IilIa, K,OTOpOe IjOC,Ie
[oAcraHorBKH 3HaireHufi Ps, pu, Wut u)B nprlo6peraer eu,t:

orry-qa, grrafi 3naq_eHne G, ff ge , Mox(Ho oflpeAenl4t N"
6) flono>renn,e II ({lnr. 26-20,6):

P^ ps * Pn pr* Cn gu + l/" /r11: W^@r; i26-aa)

Pu P" * C" ge : Wu@" + W:@; i Ne nu. (26-45)

flp" nepeni{Be Born qepes rpe6enr sarBopa tJis roq-
HO|,O O[peAeJreHi4fi Be./'rHq!rH AaBJreHHfi SUeIIIHefi CpeAbI Ha
noJlorHurqd ll,oJrb3-vrorcrr pesyJrbraraMH na6oparop,Hr,rx
onbITOB.

Airarornqno flperr.brAyilIeMy cJryrrarc, perxafl ypaBH,eHHfl
(26-44) ,H (26-45), ,uaxornr rieo,6xo4iluyro A;; paBHo-
Becl{s Berrr{qaHy HR.

e) fl,o.ruoxresxe III (Srur. 26-20,e):

, 
P" pn i C" g" + l/" t't11 : Wn @r; (26-aO)

Pu pe + P; p'u i-G"gr:Ws@s*w'"t '"-F AI" uu. es-4?)

f locle [o.]craHoBi(H 3HageHvit P11, pn, V", wn ypaBHe-
Hr{e (26-46) npno6peraer BEA:

- . , , 2  |  ^ , ; , 2  I
t+ H, * GnE^* N,, , ' , : '  

;  
(Hu1 rn-t), (26-48)
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oTKy.(a

t  f  t l ' ? t
N - -  

'  
I  

t "  t tr v H :  

d  L  2  
( H " * m - t ) -  

. , .

CoorsercrBeHuo yp aBHeHr{e (26-47) rrpuurrMaer B,HA:

(26- 50)

(26-4e)

T t l t ( _  ^ H \  |  ^
,  \  

HB-  
;  )  

+  (0 ,  5 t '?  Hn-  o , lo / ' : )  i t  *  o"es :

-ry Hu*(o,st ,Z Hu+0,16/,:)  i t  I  Nuno.

Bcraerqs 3Ha'{,eHHs ffn : f fH 1as ypaBHeH'.rr (26_49),
MolKHo orpeAeJurb MHHHMa.nru*f i  nedenaa AH,. seo6xo_e,guutfi ,{fig Har{a.,ra flo.x,beMa garBoDa.

-. 
" ̂p..0;:., - .r1*,I JJi::: ": 

" 
:" ::;:.",y n or yr.rroM 40"-45o, er,o .{iruHa__paBHa tt;+ il,Ali, rAe h_II.JIHat Bbl,cora 3arBopa. Halcraexa B,epxoBoro noJrorHH_tqa ,uJrHHoft ,oxoao 0,4h npnvtuKaer K jeMy nol yr.nou 90o'H l{Meer ' 'pffM'_drHrrel iHoe oqepTaHHe. ocl ' ,upuria"n" HI.r30_soro [o.[orHHU{a pacno"TraraeTcfl TaKHr,r o,Ofaso,v, r{To rrpu*I,')K€IIHOI{ 3aTBOpe noJr,oTH'rqe np'HHMaer ropnsosTa,,rb_Ho€ [,oJrox(eHH,e; BeprnriaJrbH,o,e paccTofirrue nre>i<4y ocfi]ir'lOrlopHblx i l raDHHpoB o6oux noJrorHrrur paBgo [pr{MepHo0,4h. f  opusoura.,rbrroe paccroffHHe Me)KAy ocflr{u o,noD-Hbrx ruapHlrpoB paBFro r ip;r lrepHo e,4h. f ivai* i"nr,r i ' i ""

Qarcr6ere na11a (0,7 -:- 0,Bi i.- np.orrilili.ro,,o ro4o_
!-g3nHaa 

r<oisrrryp arlnn 3arBopa no-rBepraercn rrpoBepKe Bf&,{paBruqecnori na60oaropuu, rIo*'re qefo cocraBdTflercf l
oKoHr{aTeJrrgtrft npoer{T.

Ocroe o6oax ltor,roTiilltri cocronT Ii3 [p_orroJrbnbrx ropl{_sou?arrbnbrx danox (nepxneri 14 
""n ".ii;l-'p"au 

croeKMelKAy HHMH, npo,r.oirbHbIX pe6ep xecrKocr', AHatoHad,rb_tbrx ceasefi. Crofiru cessa;Lr c _ oropHsrMH rrrapnrr praMnH pacroJrararorcg Ha paccrorlr4rr l,g_i .la op,"u" or apyra.O-6,ruaeKa rpuur:sulH-brx 
_saTBopoB sunorHsert s. H3 Aepe-Ba HJIII nnclosofi crailH, sax{aueHHort aepeennHtr,M Ha,cra_

TOM. YNTOTHCHA'E IIO JII,THHH OIOPHnIX IuAPHHPOB TIOJIOTHI{Iq,c raKx'e tro 60xoshrtr rpaHffM SaTBOpa Aocrura.rcfl npr{
'-,i9Yottltn ro'KHx JrHcroB raJrbBa'r{3nponaHuoft cTaJr}r HrrHM€Ill r.r KOIKH prJrH pe3r4Hbr.

E. VnpaBJreHr{e ABHx(eHHeM

.-^A:n3pur 
ynpaB.rreHan sarBopoM rorueqaercf l  eHyrpu 6u_Ka !I ilO3BOJTEeT anrOnaarH.recxfl rperyJrr4poBaTb ypoBeH,bBoAu B KaMeDe {aBneH,ri f l  3arBopa ,u BepxHeM 6neee.f loAreu,rr"rr*, 'o_nycKaHlre 

xprirueB,,,AHoro sarBopa rtpo_AO.tI)KaeTCfi HecKO.rrbKO MHHyT.

^-*1l 
npeABapHTeJrbHr,rx pacuerou MO}KHO i lpr{Hi.{MaTbcteAyrcqrrr i  pacxo4 vrarepira,rro" 

- 
nn f ' ; ; ;  n.[ .npu,uu.-MOTO KPbIII IEBHAHbIM,3ATBbPOU 

OTBEPCTH' :  . 'CPEBA HA O6-
3^"_1*y 

3arBopa - 0,5 t4t, 
^Meralura 

,B uoAelriKuofi u Hr€-IIOABHX{HOIi qacrrrx 3arBopa: np' Bhrcore oTBepcrns 3 *t-0,4 r,  nrpu Bbrcore 
-oraepcrrrr s 

-;  
_d,i ' ; ,  

t ; ;"  
BbrcoreoTBepcTrH,fl 7 nt - 1,0 r.

26_6 CEKTOPHbIE 3ATBOPbI

l. O6.nacrr npHMeHeHHfl

Cemopnue sa"Bopbr noltyqnnn pacflpocrpaHeHfi,e HanloltlHax, o6c.nyxHBarorrlnx iryxgu rr.rApoggeprerHKr{, Jre_COCTIJIABA, OPOIUEHHfl.  OCHOSHUME 
YCJIOBH',MH IIX , 'PHMEHE-HHfl ffBnflrorcfl ToqHoe H aBToMaTHqecKoe puayn"lpo"rr".

EOIIIOp'Hor,o IOpH3OHTa n pacxoAoB, npouycK rb.[,a, Jrecan ,*pyr,x [JraBaIOU{HX T\eJI, 3.HilgET€JIbHb[,. trpoJIeTbI, OT_cyrcrBr.re ueo6xo4aMocra B Mocre Ha nJIorr.IHe.
Cerroptrue 

.3arBopbl ,HMeror o*nupuu""e ceq,e,Hne ,B BHr,eceKropa c o6ruzsxofi--l: uanop"& o- ,".p*"A rpaunM

I::t-rf:_s.a_1n9nu) 
HrrLr ro tsqeM rpeM rpaHnM sarBopa(norJraBKoBbr,e salnoppr) ; Bparrlaffcu n,orpyi ropu3ouranb_

tuori oc'' yKp€nJreHn'oa'nu 
$nriOere, sartsop Mo)r(eT rra-crsrrH' HJrH noJrHocTbro o,[ycr{aTbcs B Ka,Mepy so Q.nrorr6e_Te, npur{eM MaHeBpHpoBaH[e sarBopoM up,ou-snoauicq rtp,H

IIOMOI,{H qACTHIIHOIO UJIU IIOJIIIOT,O ECIIOJIb3OB AH',fr, AABNE.HUfl BO,{br.

-^9I:::,:"IT 
eKrop{bre sareopu: l) r,HApaBnnqecKoro

AeHcrBHff roHvurrre: a). 6es uon.rrurxaj 6) T nonru,"*o*;2\ rlrApaBJr4'retKoro rertcre's-nonnar*oura, a) c Bepxo-eorl ocbro spaqeHHs; 6) c nusonofi o.io 
-,"p"urr1.""";

3) ̂ vexaHo-ru[,paBJrHqecKoro AeficruHq.
Cexr,opuue iarnopsr MexaHo-rn,rlpaBrfitrecroro .4efrclsusfipuueHflrorcq B ]c.,-roBHffX cyponofi .n"r. 

-rion.,tu*orr.

3arBophi ,c BepxoBofi octro epiqe,nna MoryT 6urs uprdMe_H,eHbr H Ha Boro,c'rLrBax c ua;roft mrapaHofi"+_6";; ocTaJrb_Hbre pa3HOBI4-(HOCTA ceKTOpHHX saTBOpOB _ upeEMyule.cT_

""Fi:^::.,:_o^ro.l"u3X c y,1s11peHnrilM rf,e6,uena. 
- ----'

| -^9r.gpHbre 3arBopbr .iuapirn"nl;;ilfficrB'n Moryr
j ::,9.*i:r":ro,orBepcran rrponeroM ao 60_65 n s tsbroo_
i  : : i_^i:  -v_ru.^Ja, _^*lexaHo_rnApaB.EHqecKoro 4eficmua _npo,/reroM ao 40-50 ,w u sucorofi ao 

-g_g 
;"i;". enr.26-1 ) .

, .T o HJITIa e 3 a TBo pbr r l trApa,Bngir€cKoro .qeftcrngs
_({_ar. 

26-21) uv,eror o6ruuexy'-uo AByM rpdrrffM n o6bBparr{eHun co cropoHbr uaxuer-o 6ae0ai .rf ;;;Karorcs

2. Tunu 3arBopoB

cDue. 26-21. Cercntopnotd monyt4urt samaop

l;"i1-1,9p11t31:.:Y";^?:.Ir_ngn e 6nre nnorHHbr; J-ruaxra e 6urre
XJ:J#;';"1 ,.,".ff _^*;"::,_"j::p_^l.l___g,"t"#iiin""a""ff ;i;:"i::
*::5,","1""."J,?Jttu"""1T?_1111""i:r^1_^i";'(ffi#;";'i:H-i,;;;;:
;Y|'"f -;:igf ,f "":?::::y"""-h:":j...;-";'"ffi;;;;-;1il;#;;""j;3;:'1if #""#""#i"::,"Tx:*l::*;:"iilg:'i"j""=ill'ri'"#:flT?ff ill:srs e rr n fr n oc p e.qcr'o.rl ^.1 g.n ga ux; ; 

- 
o r; ilil;i. J;i:"' ;H ;"ffi X;,{Xl#

,_t 6tt | 
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@ryr. 25-22. Cercmopruotrt nonnaanu_
aotrt samaop c sepxoa6il ocbto upo,4nnu,

Quz. 26-23. Cercmopruurt nonnaercoootd crenesofte-
moluoui, sarnsop c Huaolort ocoto spar4eHufr

B KaMepy nor eosneficrsaeM co6,creeHHor.o Bsca (npnpaso6uleHaa KaMepbr naBJreHHfl ,c BepxHHM 6rcSou), anoAHLIMaIoTcff r to.q eoeAelicreueM AaBneHHq,Bo-{br BepxHe_ro 6rcQa (npa coodueHair *u"Lp, AaBjieHr{s c BepxHHM
9::-09")' Aiq yBerr,qerufl. nn',Byqe,cr' sarBopa rocrreA-EHe r(oHcrpyKuura eno cua6xeHbr n,orrJraBKoM (no nuyrpeu-HeM BepxHeM yrdTry saTsopa).

r l onJ r  a  B  r (oB  b r  e  3  a rBo  p  b r  r a rpaBra r recKo ro  Ae f i -crBaq HMeloT o6ruuany rro BceM TpeM rpaHflM u ocb Bpa_u{.e'Hn co crorc-Hbr BepxHeru (0".. 26:ii) 
"u;n 

HHX_Hero (@ur. 2G-2J) OoJO"r. Ajrr."re BoAEr r4s r(aMepbil.u,aBJreHaR npuJro)fieHo r uapyxHofi nou.-p*0"r"' nnxgefipa4laa.nlriofi o6uHerin... I-Ip,ilu""" nepxneft f aauaarnofto6ruHsxe KpnBoJ,ruHefinor,o' iiapru"n" c suctynanqefiKoHco.rrbro (Onr. 20-22) ynyururrr,o rHApaBrurre,cKfie cBofi.cTBa CeKTOpHoro ear.nopa, yM.eHblu[no er,o BeC .A pa3Me.pbr KaMepbr.
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?6utuAxa
{ , l?nx

@uz. 26-24. Cercmopnotit
CKO?O

.3 
y0ua raa
peira

f,epe0auuori
Hdc r ut7

:aalnBop .MexaHo_?udpaa,tuae_
oeucmBUn

t{ uoropy

0oxo6oe vnnor
HeHUe lpesiua)4

llo0ae.uxotr)
MezaHUStn

C e x r o p H t r e  3 a r B o , p b r  M  e x  a  H o : I i d , t p  a  B J I  u  H , e  c  K  o _ro  Aef ic rBaq (g1 l  26_24)  HMeror  bo*"u iy  no  qn-
.nHirfpuqecxoft a .c"rHeFIor? fpanslvr, f iprrqeM rrocJrenHxr _
,4epeBflHHafl, co qeJrqMi{, uepes KoTopbre npH ,{,BHX(eHHH3aTBOpa B'O4a lroilaAaeT B r{aMepy AaBJr,eHHfi H ceouu Ha_rropoNr Ha 'BHyTpeH,Hrorc 

noeepxnocrr srofi o6ullexu qac_
TEqHo pa_3rpyxaer 3arBop oT Beca uep€JruBarour""oa; clro-"B,oAbr, o6nerqas reM caMbrM paooili ;;;;;;; r\rexa_
SI ISMA.

3. Vc.EosLrn ,rro1beMa rI o[ycKaHus sarBopoB

_^{lnupur 
yrlpaBrreHuq u aBroMarus itrtws. pa6orlr cerirop_EO.O 3aTBOpa r',{p'aB-rr'secKoro *efi,ctnun npHHrrr{rr'aJbHo

:-.^^:tn"uarorcr 
oT TaKO,Bbrx Arrfr Kpbr[reBHIHOf o 3a_

r  I ) l Jpa .

IIlef'o

HMECM:

T o s y r r 1 r f i  3 a T B o p . Hs yc.n'oenfl paBHoBecHfi ToHy-3arBopa rB BepxHeM ro"roxenna' tOiir.- ia_zi,'il

Gg :  Wnan . (26 -51)

Cnelyer orMeTHTb, vTo [dBJreHke Borbr Ha rrHJrHH,rpHce_
!*ya 

c6-rraery 3arBopa He BxonHT B ypaBHeHr.re paBHoBe_c'q' TaK'KaK panno4efiCTByroqas sTOfO lasJre'r.r f l  rrpoxo-AHr qepp3 ueHTp BparrleH'fl, H3 *o"opoii--"nn"inu yKa-3aHHaq I{HrHH''pHtIocKaq noBepxHocTb' u rrogToMy H,e oKa-SbI'BACT HCNOCPCACTBCHHOI,O tsJIHflHHfl HA ^BH".EHilC 3ATBO-

:,:**dli*u -- .,ueglEil
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@uz. 26-25. Cxe'vbt curtorbLx eosdeficmeufi Ha ceKmop-
ut'fi. mouyuturt samlop

pa. 3a HeiHarruT,eJrbHo,crbro MoMeHTa cr{Jrbr rpeHr.rfi B onop-
Hbrx tuapHr.rpax eror? s€rr.rqnHofi Mox(Ho npeue6pevl.

Crtt txeuue ypoBHr BoAur B KaMepe AaBJeHHfl yMeHbua-
er I7", paaeHcrBo (26-51) napyrua'ercsr r.r  3arBop Ha-
rlllHaeT'onycKarbcn. fl'epe.nrlBaroqaqcrr qepe3 3arBop BoAa
oKa3uBaer AaBrreHHe ps ( iQnr. 26-25, 6), rpur{eM AaB-
JIe'HIi f l  P" lr  W_B (Ha Sni. 26-25,6 

'He 'n,oxasantr)

yMeub[ramcn. !,"ua gToro noJro)r{euurr ypaBHeHlde paBHo,Be-
CITq IIMCCT BIItr:

Gg  +  P t t  pn :  Wnar .

Ol*you r.u,Jlfl orllcKaHr{fi T\luyuleno garBopa
qro'6u:

G S + P s P s )  W n @ ^ ,

a .f,,r'rq noA'bel{a geo6xoAuvo, qro6tr:

GS + P,  ps I  Wn@".

(26-s2)

seo6xor.[,Rtuo,

(26-53)

(26-54)

no:r9M 3arBopa H3 HrzxH,efo noJr'oxeuua rpe6yer HaJrH-
qHq He6oJrbirrofo nep€[ara Ha BOAocJTHBe; ttpu ero HeAo-
cTaToqHocTH IIpt{MeHrIIoT Bny.cK B KaMep}' d?B",10HHfi c)Ka-
TO|O BO3AyXa.

t r4 :  yc r roe i { f l  paBHoBe ,c l r f l  r r onJ raBKoB,o ro  3aTBoDa  t s
Bep\HeN{ noiro}KeH,Htr (Sur. 26-26, a) 14 Meerr:

r
o g : w ' "  

t .  ( 2 6 - 5 5 )

3To paBeHcrBo BcerAa .oo,r*1l"rcs - 3arBop nJraBa,er,
tpe6vercn Aax(e ynepx(aHue erp E Bepxr{eM rro,!'rox,eHriu
rlyreM co3AaHrrfi peaxguu A.

B rrpoMelr{yl\lrrHoM rroJroxeHuu (Qur. 26-26,6) yc.rr,o-
BHfl onycKaHr4fl lt rroA'beMa 3arBopa ottpeAeJlflrorcfl Qop-
MynaMH (26-52), (26-53), (26-54).

@uz. 26-26. Cxenw cu./rosbrx aosdeficmeufi
Ha ceKmopuotd. nonttaarcoootrt satnsop c Huso-

eort ocoto spauleHufr

61E)

f1
")

cDuz.26-27- Cxeuu cultolbtx eosdertcmeuil Ha. ceKmop-
iofi, nonttasKosurt sam,op c oepxoaort o.tn Bpat4eHu,r

B saraopax_c Bepxoeor? ocnrc BpauIeHHs AaBJreHHe Bepx-
Hero 6re0a P B_ cosAaer ruoMeHT, crpeMrrrluficR saxpurn
3arBop (Sur. 26-27, a). O4uaKo AaBJreHr4e Ha Hnx<Hrolo
fpaHb 3aTBOpfl HaCTOJTbKO BqrrvKo, qTo Ailn flpeloxpaHe_
HHfi sarBopa oT BbrnupaHnfi (pearcqna .4) npuuennerca
cneuuaarnufi ynop. !.ns yr*aeuurueHr.rn peaKrlrr.r,H A B rro-

9{eAHee- Bpqlvlq npHMeHsIor KoHcTpyrfiIHro c Ko3brpbKoM
(Qtar. 26-27,a), yneluquBarciltuM 

'rur,or,,teur 
cuJrbr ps.^ Cxe-

Ma CEJI B-_npqyexyrorrHoM rroJrolr(eHl{r{ 3arBopa rIoKa3aHa
na $r.rr. 26-27,6.

M e x a H o - r u A p a B J r r { c e c r u f i  B a r B o p  r r o A n l E -
Maercfl MexaHur{ecKr.rM n_yreM. .{annenrae BoAu npr nepe_
nHBe ee qepeg 3arBop 4e_ftcrnyer cHtray Ha o6urusxlr, xoropan
Ha_yqacrKe _co uusoeofi_ rpaHu 3aTBOpa rBJirercrr ,crrJrorr-
nofi ($ur. 26-28,a). 3ro AaefleHue, paBHoe DasHocrrl
onrop VH v I,  n (aarurpzxonauo), 

.yulnuuaer 
TqfoBoe

ycr{nHe rro4'beMHofo MexaHH3Ma 14 flptr rroAbeMe SaTBopa
Bce_ BpeMr yBerrr4quBaercfi (Srar. 26-28,6).

VxagauHoe AaBJreHHe Bo.[br Mo]r(er npenfTcrBoBarb ony-
cKaHItCI 3arBopa, Bcrq4,crBl{e qefo flpHMeHflrorcfl floA'rreM-
Hr{KH c flpuHy,Aure"rtsofi nocaAxofi sarBopa Ha A]lo Ka_
Mepbr.

4. KoHcrpyKrIHn sargopoB

P  a A . n y c  q u d r  u T r A p l r q e c x o f i  o 6 u r  r 4 1 n . K n  r o H l r -
rrlHx garBop^oB npHHHMaeTcfl B npeAeJrax ,: (l,e-:_ I,6) h,
pe)Ke -,4o 2h. Ocr 

-Bpa.ueHuq_pacrroJraraercs Hr4>K,e rropo-
ra [JIorHHEil Ha (0,1-:- 0,2)h. !,nn norr,TaBKoBbrx 3arBoDoB
c BepxoBoft octro Bpaqer{Hfi  r :(0,g-:1,3) h, cnopi,t  pacno_
Jrararorcfl Bbrfire nopofa y HH3oBOTO KOHTIa SarBopa Ha
(0,25 +- 0,30)ft.

f l o a B H > x H a f l  q a c T b  3 a r B o p a  c o c r o u T  r r 3  o 6 u n s -
KH, NOICPEqHbIX BCPTITKAJIbHbIX QCPrUr, flBJIgIOUI4XCfi UIAB-

CDuz. 26-28. Cxe,vot cuttolbt)c oosdert.cmattrt
ua cercntopruud sarnsop .ttexaHo-?udpaottuve-

cKozo dertcnzaun

' 6
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HHMn 6a.rxauu H pacrroJraraeMbrx Ha paccrorr lrHH 1,3-
3 r apyr or aiyra, cBfi3brBarouax Hx npon,orrbHHx 6arox,

JrHqoBKe 6elosu,ofi KnaAKr,r.

$nn 
npe4BapnTeJrbHhrx pacrreToB Mox{Ho flpr4Hrrr{arb

cJlfayrcqufi pacxo,4 MeraJrJra (n roHnax) Ha no4nra)KHyro H
HenoABlr>Kuyro qacru 3arBopa Ha I nz nelpeKpbrBaeMoro
orBepcrHn (ra6.n. 26-2).

rerrecK,orilrqecxofi rpy6u 5, n naodopor. TelocronnqecKa,^rpy6a 5, n,ounuo cBfl3r4 c MoropoM T, curruri--ar^*" a
rpe6Heu 3arBopa npu noMorIH .qeofiHoro noJruanri"u. E,c_
Jru onycKaHHe SarBOpa nol Aeftc"BHeM CHCreMbr nonJra-

TorAa 
_Morop 7 cnoea Haqr.rHaer ouycKarb rpy6y 5, 14,

raKHM O6paaolr, 3arBop n rpy6a coBepruaror xo.ne6ate.nr-
HbIe ABH)KeHHfl oKoJIo HeKoropofo cP€Auero noJlox(eHHg,
IIoKa He ,locrr.rraeTcs eaAaHHhrri uoAnopnufi ropnsoHT.

3gaqure.nbHbr,e nep'eMerrIeHHff 3arBopa o,cyurecrBJrflrorcfl
p'yqHbrM MaHe,BprrpoBaHr{,eM 3aABHX(KH B nOAEOAffrqeM H
copocHoM KaHaJrax.

Ta6.nuqa 26-2

Tun saraopa
Bl rcora  oroepcrws s  - r t

B noc;reAHefi KoHcrpyKqurz cJieAyer rar{x(e yqecrb Bec
.IIepeBqHH,ofi ,o6ruHeriH sd ne,pxuer? paAtraJrbHofi- nosepxuo-
cru 3arBopa, 'cocrae;rrruu1uft npu yxaeaurioii Bbrcore ,or-
Bepcrur coorBercrBeuHo f lpa]tepHo C,09, 0,16 u 0,2i r  na
| -nP nepeKpbtBaeMoro orBepcrur. Bec rroA.beMHoro Mexa-
HHr3X{a STOno 3arBopa oilpeleJlfieTcfl TaK }I(e, ,KaK U BeC
cerMeHrH.oro saTBopa (cv. n. 2G-3).

5. VnpaBJreHHe ABr{)KeHHeM

IIpfi onpeAeJIeHHoM iIoJ'ro]KeHHi,I saTBOpa;
n) ailf lapaTbr, pefyJrHpyroulre o6teu Bolbi rs KaMepe

AaBJIeHHfl .

B xaqecrBe npux,repa ttpuBo4ur,t cxeMv pa6ortr annapa-
Ta ynpaBJreHr{fl nepBofo Tfirra, Hr{eloilIefo TeJrecKonr{qe_
cxyro Tpy6y, .cJryxiauyrc peryrqropoM IaBJeHafl B Ka\r,e-
pe 3arBopa. Annap_al ynpatsJenufl ,  cxeMarrrqe,cKrz ueo6pa-
xeuiruft ua $ar. 26-21, o6ecneqlleaer aBToMat'Hq,ecKoe
n,oAAep]KaHHe 3a4aHH,oro flo:,tt,opH,oro foptr3oHTa. Bola r43
BepxHero 6seQa. nona'naeT B Kariepy AaB.rrei ir{ f l  1 uepe:
[poxoAqilIltil e 6trxe KaHaJr 2, ,coo6ularoulaficx c tt.iroulaA-
rofi 6rrxa rtpz ttor\{ou{H ura.\rH J, rtoc^leAHflq cBff3aHa c
HHII(HHM 6re$,onr KaHa.rroM 4. B ura.xre J uor,reluaercfi Te-
recKo[r4rrecxar rpy6a 5, ypaeH,oB,OueHHafl npordBoBecolvl II
noIBeIIIeHHafi Ha KaHare, r{.IVqeN{ K 6,rox1' f. floueAulii't
fioryqaer spauqaroulr.rri Morrei.iT ,c .tByx cropoH: or Moro-
pa 7, ylpaBrqeMono [oopeAcrBoM ronJraBKa, pacno,tox{es-
I{oro Bo nxoruofi^ rracrn Kanrepbl ynpaBJreHufl, rr Moropa
o6paruofi  cessn B.

l lpu nolreMe fopu3,oHTa BepxHero 6le$a Bbrrre 3araH-
Hofo rI,orJIaBoK 3aMbrKaeT KoHTar(T, npuBo4flulnir e leficr-
Bue MoTop 7, raxun ,o6paaoM, rrro nponcxo.rnT orlycKaHlre

26_7. KJTATIAHHbIE 3ATBOPbI

KranauHutun 3arBopaMr'r Ha3blBaror BarBopbl c or.Hr{M
ro"''IorHHII{9M' BpaIqarcurHecfl BoKpyf ropI.r3oHTa.nruofi
ocu, ynpen.ueuuofi Ha S.rrrcr6ere. K.rranaHHbre sarBopbr
IvIoryT 6trrr c MexaHuqe,ckuu ttpHBoJoM .I,rJl{ aBTouar.Hr{e-
cKr4e, ypaBHoBerIIeHHbre.

1. O6;racrr npHMeHeHHr

K",lztlsHHbl,e 3aTBopbl c MexaHHrreCKHr.r rIpHBoAoM H ypaB-
HoBeueHHbre rorr,Ho peryJrr.rpyrcr fiorEopuufi ropra3,oHT, no_
3BOJIflIOT C6pacrrnaTb fleA H nJraBalorqlre rc.na 

^6eg 
gHaqra-

TeJIbHbrx norepb Bo.n,bi, H,e rpe6yror ycrpoficrea c.nyxe6_
HO|O X{OCTa r{ 3Haqure.nruofi rxHpHHbr rpe6Hr BoAocJiHBa,
SKOHOMUqUII. vpaeHoBe[re'HHbre SaTBOpn 4erlcrnyloT Strcr-
po u aBTO[,IaTAq,ec,KH, [o3BOIqFOT nepeKpblBaTb OTBepCTHn
rlporercM .ao 25 .u H ssrcolofi Ao 6-7 Jd. Kaanasn c
MexaHIIqecKlrM [puBonoM ro,3BoJIfltoT lrepeKpbrBarb Becb],Ia
sHaqr{reJrbHbre flpoJrerbr (ao 80 ,lz), xopo,mo pa6oraror B
3UMHLIX ycJroBHflx.

2, KnanaHnue BarBopbr c MexaHHrrecKHM
IIpHBOA0M

ITepeouavaJrbHafi KoHcrpyKr.IHfl grcto gaTBopa Hx,reJra
AByCTOpOHHLT? tuexasuqecxnfi [pr4Bo4 H npnMeHflracb fr'raB-

@uz. 26-29. K.,tananuotrt s(mBop c JwexaHuttecvu.tt
npuBo0oJvt

0 ,90

I  ,00

0 , 3 0

1 , 0 5

| ,41:

0 ,  5 0

1 , 2 5

1 , t 0

0 , 9 0

=>J
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3. K.nanaHHbre aBToMaTnqecKr{e ypaBHoBerrreHHbre
sarBophr

cDuz. 26-30. Knananaotfr samaop, ypalHoBeurcnntti
csepxJ

COOPYNEHI.Tfl

cDue- 26-sI. Ktzananutii s&rn*op, ypa,Hoseweuuuri cHusv

rIporHBoBecOB, Bo3HHKalcxiefo rrpH 3alorH€HHa uaxT Bo_
Aoft nepxser,o 6leea.

B xrranaunnrx sareopsx, VpseHoBeruenubrx cHH3y (Qur.26-31), cesss c flporr{Boeec]oM ocyurecTBJrffer,cfl He TCJrb_KO rro KoHiIaM SaTBOpa, Ho a B pfiAe npoMex(yTor{Hbrx To-
"reK rtpu noMor]rri uapr{HpHoro ioeAugeultn BepxHHX KOH-IIOB CTCeK 3arBopa c pbrqaraMri rrpoTHBOBecOB. holaerrrenae
AJrfr flporuBoBeca, pa3AeJieFlHoro Ha HecKoJrbxo ceKquft,
uzoJrr4poBaHo or Hnlr(Hefo 6ae$a. perynupoBaHlre rolnop_
HO|O ropaSoHTa npoHcxoAHT nyTeM H3MeHeHHfl r.r",feqa pbrr{afa
nporHBoBeca. f inn npHHyAHTeJrbHoro onycKarius 3arBopa BKaMepy npoTuBoBeca BrlycKaercf i  BoIa, Bbr3btBarouafl  pa3_
fpysKy [poft4,BoBeca.

26-8. CTOEqHO-NJIOCKI, IE 3ATBOPbI

croeqso-nJrocK'e BarBophr npar\{eHsroTcq Arfi nepei(pbrr'ff
otnep'ctllri ebrcorofi ao 6-7 Jvt H g'aq'TeJrbHbrx trporer'B
(lo 75-80 tr), Koropbre 3arpy4HurerrbHo n,epeKpbrrb uerrb_
HbrM sarBo,poM, a TaKx(e cy.{oxo.(Hbrx o.reepcrrifi rrpn or_
Ho'cHTeJrbHo ge6o.nuruux HaABoAHbrx cyroxoAHbrx ri6upu-
Tax; oHH nplrMeHfroTcff Tar()Ke Ha p-er<ax c o6a.nrHuvrn
r'oHHbIMIl HaH'ocaMI4, rr. 3arpy-rHe',o HcnoJrbs,oBaHpre 6o.lee
9r(orr,oMHr{Hbrx garrBopoB, yKrraAbrBaeMbrx Ha d.nrcr6er.
croeqno-nJrocK'e 3arBopbr 

-ororyi 
6-"to'np"J.nJro, rrp'

orcyrcrBriH seo,6xoAlruocrpr B qacroM I\{aHeBpprpotsaHHH
HJrUi 6rr'crpona orKphrrira Bcero orBepcTrlfi, OHH Hefipr{foA-
Hbr .urfl sHI\,rHei.i gKCrIal!8TOr{HH.

ccspeuennue croeqHo-nJrocKHe 3arBophr, Ha3bIBae\{bre
TaK)Ke MocTtrBhIMH, 'cocrofrT !i3.IIJrccKHx urHToB H nol]ep-
)J{I4BaIOIIIHX HX CTO,BK, BHH3y Onhpan[rrxcf l  Ha nOpon i l-{O_
THHbt ,  a  HaBepxy uapHHpHO 3aKpenJreHHbrx Ha Hl rx{Hev
nosce QgRrtrtr Mocra, neperpslnarcrqero orBepcrlre nr,,lorr{_
HbI H o6uqHo HciloJlb3yeMor,o x,Jrn rpaHcnoprHbrx 11grreri.
E6ruuraq qacrb 

AaBJreHrzfl Bor]br Ha rr{HThr llepeAaercfl
clolixaun na nopof IIJrorH,Hhr, Meubuafi _ Ha M,ocr, a cr
Hero Ha 6uru HJIH ycror{. pery.rrupoBaHze tro4nopHofo
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<Duz. 26-32. Cxeua. cmoeqHo_nnocKo?o samsopa

ropl{soHTa fipo]r3Borr.rTcfl flyreM rro4beMa uIr{ToB no croft_
KaM' a I'OIIIHOe O-TKpr[tft{g ,OTBepCTHq .qJrrr [ponycKa naB'-q-
K3, JreAoxoAa, cyAcB-rryreM IIqAreMa scex-uIrToB Ha_

?:.p-I-_1 _noBopoTa_-.8 cropoHy HHx(Hero 6reQa ,croeK
(BMeCTe co rqHraMH) BOKpyf Hx urapuupHbrx onop lB fc_pI'ISOHTaJrbHoe noJroxeHHe c [ocneAyrolqHM IIO.[,BerrrHBaHI{-
eM r{x K Mocry (Q".. 26_92). B co_ep,eMeuHbrx KoHcrpy:{-
IlHflx croeqHo-nJrocKrrx sartsopoB clortxr ou"ru"r-ilo .aBe,o6pasyr paMbr; rrJrocKne r[r.rrbr BbrnoJrgsroTcfl AByxrnoH_coJIbHbrME, rr{H,oropnreJlbHbrMl{ n cna6xrarorcs *6o.au*rn.flpo-nern MexAy 

^clofiranrn 
*"*o"ror;;;^ ft ;; 8,6 ,,a MexAy ocrrMr.r crCIesHbrx paM _ q. 4 ao T ;: X,i"iicroeK B cyAoxoAHbrx [JrorHuax Aocrura,et l2-lg ,lr.

'fl'qrren'rurufi MexaHH3M croeq'o-nJrocKr.rx 3arBopoB rpac-
troJraraercs Ha Mocre n csa6xaercs AByMfl cucreuaua
napHsIX Tqr -AJrE troAbeMa IquTOB H A.nr BparqeHlrff €f0-eK BMecT€ co IIIHTaMH.

Mo'cr gBJrfleT'cfl uau,60r-,'ee aoporofi sacTbro 3arBo,pa,
rp,e6y: MeraJrJra s B-4 puru d.rro*e, qeM rrlrrrbr .l.t clofi_:r.H. ,floerouy cToeqno-nlocrufi 3arBop te.necoo6pas,eH,ecru A.[s Hero r4crio,rb3yeTcs Mocr, neo6ioaunrnfi a.nq apy_rlax, B ocHoBHoM TpaHcrropTHbrx, qe"ueft.

26-e. noBopoTHbIE OEpMbI co tqI,tTKAMI{
v CIIn|IAMI,I
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norrara,erct xpafwlrx Sepua. 3axpsrrue orBepcraq nporl3_Bo4plrcff ,n o6parHou nopfiAKe. Ans perynr.rplos€Hgq no.a_n'oplr,oro .opH3.HTa yAaJrfiroT geoSxoAtriloa'-o"*" 
cn'u

toM ,Be,ce KOTOpbrx [pHxoAI{TCf
.paHy, IlepeMeqalorqeMYcfl rro
to3Ka ,cnuq HnH trlHTnOS nOO_
tII1IaJrbHbIx TeJre]I(eK.
pH Bbrcone ornepcr.ufr Ao 4_
6,oit HecKo.nbKo HarLToHeHHbre

K BepraKarrr{ (4 :_l_g : I ) AepeBqHnbre_ Op,yci" 
- 

rpnMo_yroJrbgoro cerreHns (npu gHaqurernHoft 
;;;;;_ n,od,rbrectaltuu,e), fiocraBJIeHHbre no Bo3Mo)r(HocTH B[noTgyro

Ipyr K Apyry. Tar xax AocTgrtb x<qnaeu.o.fi nr*"o""" ,"_KHM [yTeM DCe X(e He tscerAa yAaeTcg, TO B HeKor\opbrx
c'yrraflx cruIIIbI [o*pbrB-aloT npocuoae'HblM,6peseHnor,r.
flp,u nrpr.rne crau, z-tO ii i''r^*re .Eo B_g,b # erqeBoBM,o)KHo pyrruoe MaHeBpr4poBaHHe, npr' dd.rrrr-"* pu."u_'pax nqAbeM cnl{q np,oueno4rEr,ca trp,r n,oMorllu pbrqaroB
unz. [,epe4BH)KHbrx KpaHoB.

ul H T K H [o3BoJrflroT 6olee TorrHo peryJr,HpoBarb nor_nopirurl ropH3oHT, qeM crtuq,br. OH.u cocroffT ,H3 3_b ao-coK' cnJIaqHBaeMbIx BlonAepeBa rr,tLr Ha ilrno'Kax. cnepxonofi 
_ cropoH br '4ocKH coeAlrHrrorcfi noJroco,nofi crantrc,or,oruyr'ofi oBepxy Arfi o6pasoaanza trp,oyurr4gbr, cJry)Ka-

t)

@uz. 26-33. IloaopomHue fiepuot
c - co cnfiq,auu; 6 _ co urHrKaMH
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@uz. 26-34. IloeopomHafl $epua

ueft .[,rfl 3axBara Ir{tITKa. VnaorHeuue ITTHTKoB B na3ax
ooaAaeTcq nprlx(arueM ux K oflopHbrrr nor'rKaM nepeanefi
Hrofu Seplrrr. Vn.,torH'euue Me)KAy uluin(aMl4,o6ecflequsaer-
cf IienocpetrcTBeHHbrM yrrop.oM. Buc,ora ulr,rrKa npHHr{-
Maer'cff o6u.ruo panuofi 0,7-l .n4, rrJvrptla coo/rBercrByer
rpoJlery Mex<4y Qepuanau.

Iloaoporulre Q e p rr,t nr r{MeroT BHA Tpaneqr{r4 14 c,ocro-
sr H3 nepe.rHefi u ea4uefi Hor,u, nopus,onTaJrbnbrx pacno-
p,oK, pacKocoB, a TaKiI{,e ocefi BpaqeHI{ff H noAIrrHIIHHrioB
(Qur. 26-34). Oeprranr pa,cno.nararor Ha oAr{Ha,r{oBbrx pac-
crorrHuflx Apyr or lpyra (1,25-l,S .Lt Trpv HailvquLr urHT-
Ko,B Lr ropa3Ao 6oarue - Ao 6 tt - npu Hafiuqr.rn cunq),
Bbrcora Oepu .4ocrr.rraer 8-9 n. lUupuua Seprvru nogep-
xy [pr{HHMaeTcff B COOTBeTCT,BT.TU C rUUpUHOii C.nyXe6UOrO
M,OCTHKa, KOTOpaff ycTaHaBJrHBaeTCff ts SaBI'TCHMOCTH OT
yul,onufi MaHeBpupoBaulrfl cnurlaMlr r4Jtur nglrKa,Ma: rrpn
pyqHoM MaHeBpHpoBaHHr{ AocraroqHa mHpHHa Ao | , t ,
npu HaJrr{qHH KpaHa - or 1,5 n Ao 2,5 n. lllupnua Seprran
nornH3y rrp,HHrHrMEeTCr B 3aBr.tCr4MOCTr.r gT BbrcoThr QepuH h,
o6nr,{Ho B npeAenax (0,6 . 0,7)h. flo ebraor,e $epua
pas4eJrfiercs, ga 2-4 raHeJrH, o6uqu,o 3. flepeaunn Hofa

Qepnau npu npHMeHeHI{H cnuq r.rMeer ltoJro)KeHue, 6.uug-
rlge K BeprrrKaJrr4, np,n ultdrxax efi npu4aroT yKJr,oH 7 : l-
l 0 :  l .

_ Pacxocau npnAaior Kar( Bocxollflillee HalpaBJreHtre
(rorga oHH paSoraIor Ha pacrflx{eHrae), rar H trr.lcxo.q,q-
fiIee (r'oraa oHH cxaru). flpuueneuue pa.crflHyrbrx pac-
KocoB o6.nerqaer KoHcrpyrqnro H Aaer 6o.nee parruoHanb-
HOe HCII'OJIb3o'BaHHe M,eTaJrJra, cxaTEIe pacKocbl IIpHAaIoT
Qep,ue 66.ntruyro x('ecrKocrb, rr,ogToMy oHH npuMeHrrroTcff
B BhIcoKHx Qepvrax H ,B cJyqae Bo3Moxnocru o6u.nusono
orJIolKeHHfi HaHocoB rla yJrox(eHHhre Qepurur, a raKx{e ,B

cnyqae ,B'o3Mox(Hono yAapa nn4HH uprn sr.rMuefi c.nyx<6e
3aTB'Opa.

IloaoporHue. Qepuu . n pa6ouerrl rroJrox(eHuru rpaccqiuTbl-
Barorcq Hra Aelzcrsue: a) AaB.,reHHfl 'eo4ur; 6) co6creeHHoro
Beca; n) Harpy3KH or c.,nyxe6uoro Mo,crr.rKa c H,axoArr-
urHMHcfl Ha HeM KpaHoM, TeJI,e)KKaMH, nronbMlr; r) Trrr,o_
tsoro yctrJrufl rlpu no.[beMe rqr,rrKa. 'flp,u noAtenae Qeprrau
flor,Beprarorcq Aeficreulo co6c.rseHH.oro Be,ca, Beca orJto-
xHBIuHxcq HaHo,coB B HaqaJlbttufi tnotrleHT no,{,.I}eMa H Tfl,_
roBofo ycunurr or .ne6e4xu.

B e c  r r o B o p o r H b r x  S e p r u r  ( n p u  p a c c r o f i H n u  l u e x -
Ay HHMH 1,5 ,al) co uIHrKaMH, BKJrroqafl  BecruocrgKa, noA.b-
eMHOTO KpaHa H TeJre)KeK AJrrI nepeBo3Krr UIHTKOB, MOiKHO
IIpHHHMaTb n,'Ifl IIpeIBapuTer'rbHbrx paCrreTOB p,aBHbr]{ (ttu
I  noe.  ,u  n lorNuu) :

npu Bbrcore orBepcruq h:3 ia
BCC I\{CTAJIJIA o .

AepeBa
npr4 Bbrcore orBepcrus h:5 a

BEC MCTAJIJ IA

D AepeBa
npr.r BbrcoTe orBepctus h:7 .nt

BCC MCTAJIJIA

" ,qepeBa

0 ,55  m
0 , 1 5  ,

0 , 9  m
0 , 3  n

T , 4  D
0,45 ,

26_IO.  ABAPHHHbIE,  PEMOHTHbIE
H CTPOHTEJIbHbIE 3ATBOPbI

Heo6xoarMocrb Bo ,BpeMeHHbrx 3arBopax Mo,x{eT Bo3-
HHKHyTb B rrepHol sKcnJryaTarlfir{ ,coopyxel{He - Ha ,Bpe[,1fl

aBapvu, peMoHTa, ocMoTpa HJ'IH CMeHbt OCHOBHOTO 3aTBOpa,
ocr{orpa [r peMoHTa nopora irJroruHbr, KaM,epbr s Snior6erc
H T. fI., ec./TH rlopof tIJI'ortIHbI BcefAa unu 6onaurell .Iacrlrc
Haxo.{HTcq nor eoAori, a raKx,e B nepuq4 nocrp,ofira co-
OpyXieHIAg - €C"TrrH nJ'IOTI,IHa BO3BOIHTCfl M,eTOAOM <<rpe6en-
KH>> UJLH ,OCHOBHbr,e 3aTBOpbr MOHTHp,yIoT yx(e npH noAHfi-
ToM fop'l43,sHt. BepxHero 6teQa. Bpem,euusre 3arBopbr
ycrauaBJrr{Baiorcq o6tr,rHo co cTopoHbt BepxHero 6neQaf a
co cropoHbl HHx{Hero 6se$a T,oJrbr(o B ToM cJlyqae, e,cJrri
ropH3oHT Hlrx<H'ero 6teQa Aepx(HTcff Bbrrrrq nopora [Jr,o-
THHhI .

_ Bn6op runa ,BpeMeHHoro sarBopa ,o6yc.n,on.neu pflAou

$ar:'opoe: cnoco6.orvr ycrauorKH aareopd (n crroKAfiHyro
wtu TeKyuIyFo BoAy), ,6ucrp,olofi ycTaHoBKH, pa3MepaMlr
nepeKpblBaeMorp 'oTBepcTafl v I{X qHCJTOM, THITOM OCHOB-
Horo 3arBopa, oqepraul{eM rpe6un IIJIoTHHbI, TI,IrIoM I{ fl,o-
JIoxeHHeM c"ryxe6Hofo MocTa, HaJr,HqHeM KpaH,oBofo o6o-
py.[oBaH]Ir, cnoco6,oM Bo3B,eAeHLrff [,'ror!Inbr, BoAoHe[poH:H-
ua'eMocrbro u upo'crolofi openreHuoro 3afpax(AeuHfl, MrlHLr-
uannsofi cror.Mocrbro KoMnJreKca xonctp'yrutur? BepxHero
crpoeHufl flJr,oraubr (ocnoeuofi r{ BpeMeHnolfi eareopu, 6u-
KH, cJryxe6uufi Mocr,'oroJr,o'BoK uo4oc.nnea).

B KariecrBe a B a p u ft s u x 3arBopoB, ycranaBJrr{Bae-
MbIX B TeKyUIyrc ts,o.Iy, fiP,HlOtvt nO EO3MOII(HOCTH 6ltCtpO,
CJIE]OBAT€JIbHO, TIOABCPTAIoIIIHXCfl AHHAMHqECKOMY BO3AEft.
crBHIo trolr,oKa (e orBeTcrBeHHbrx cJr}^raflx on,peAeJ'rfieMo-
My Ha oeHoBe Jra6oparopHbrx ricureloBaHr.rrl), Mcryr 6mrn
IIplirreH0HbI IrJr,ocKHe 3aTBo.pbI 14 6afio.rHoe 3af pa)K.IeHI4e,
MaHeBpHpoBaHI{e KoropbrMrd rpe6yer HaJrrirrruf i  rpaHa. 3ua-
quTeJrbH,oe pacnpoaTpafieul{e il'ofiyq,Hru .6aro.rHhre 3at.pa>x-
A'eHEg, oocroflrrlue Hg nop,tlgoHTaJrbHbtx 6anor, garilratrbI-
BaeMbIX oAHa H'a Ap)'ryrc A o6pasyrcu1r.rx BeprHKaJbHyIo
nnocKyro creHKy (uan4opu).

B xaqecree p e I't o H T H br x 3arBop,oB, ycraHaBJTI{Bae-
Iltbrx B cnoxofiuyro BoAy, MofyT 6url rrpHMerreHbr KaK
y,Ka3aHHbre Bb{ule. 3aTBopbr, TaK H CITHIIeBbTe safpa}r(AeHl{fl
c oepxHeft ouopofi Ha ocuonHofi garBop HIIH Mocr, LrIIrL
noBopoTHbre Qepuu, a raroKe noArrcclnble Ir rlJroByque Ba-

TBOpbr.
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B KaqecrBe c r p o ;E T e Jr b H br x 3arBop,oB, ycrauaBnu-

BaeMbrx B. TeK-yu{yro ,Bony, npHMeHrrorcff o6mqdo IIn,ocKHe
3arBopbr (o,co6eHHo ,ecJru oHH IrpHHsTbr H B ,KaqecrBe oc-
Ho,BHbrx eataopoo), a TaKx(e 6aro,rHHe earpix4en.nn,
HHOTAA CTOCqHO-NJIOCKHC 3ATBOPbI I,INH KAPKACHBIE NJIO-
cKHe 3a-rBophr. I loc.ne4une HMeroT cKoJrb3flulae onoprr H
Moryr 5um oflyqenbr KpaHoM B TeKyrrlyn BqAy, rrocJreqefo c uanopHofi €TOpOHbr Kap,Kaca ycTaHaBnHBaroTCS trr'-
Thrr_ 3aKpblBarorl{He oTB,epcTHfl B KapKace.

Ha norocJr,r{Be c naaaofi urupunoft rpe6na, yq'TbrBarr He-
x{eJIareJrL'HOCTb erc y'uupeHr'fl, ue.necbo6pasno npHMeHflTb
B KarrecrBe peMoHTHo_-anapufiuux sarBopoB culiqbebre sa_
rpa)KAeHHfi c nepxueri onopofi Ha ocuosHofi garBop HnH
M'ocr, 6ano'{Hure 3a'-pax(Aerr'e, nJro,cK,e Bartsopbr. riu 

"o-AocJrHBe c yuupeHnbrM rpe6uelr, KpoMe gTr.rx garBopoB,

MO)r(Ho npHMeHflTb .cnHueBbre 3afpaxAeHHff C rroB,opoTHbrMH
Septrarr,ria. Ha BoAocJrrzBe ,c rxHpoKHM floporoM Mo]Ker
6u-rs nparvreneH .irro6ofi THrr garB.opa.

Haa6oarurue, npaKTuqecKE HeorpaHr.rqe'Hbre, npoJrerbl
MOtyT nepeKpbrBaTbca uo.4K,ocHbrr,rH 3aTBOp aMH H cnarleBbr_
MH Barpa)KreHnflMn, ottuparcrrluMrrcs Ha noBopornue $ep_MbI' SaTeM 6a.noquutrrH 3afpall(AeHHtMI,r, [JIOCKi{r\.Iu 3arBo-
paMrr (ro 25-s0 tt). Ha.r6o.nsruer? i'oorii---r"u"p.r"o
Moryr neper{pbrBarbcfl  6ano.rnuuu Sarpa}KAeHHflMH H nJrO-

;*"y"..?ur3op1y1 
(ao l5-i8 ,r, t) ,  sareu noAKocHhrMH (ao

t-o 14). t5 oTHOU.IeHur,I npocToTbl u AeueBH3Hbr cpelH
BPCMCHHbIX 3ATBOPOB NCPBOC MECTO 3AHHMAIOT CI IHI {CBbIE
3arpa)KAeHus H noAKocHbre gaTBopbr, Aa,ree HAyT 6arrog_
Hbre 3afpa)KAeHHs tr nJrocKr.re SaTBOpbr.

26-8. IJIYEHHHbIE SATBOPbI

26_II .  YCJIOBH' PAEOTbI 3ATBOPOB
I-JIYEHH HbIX OTBEPCTHA

f;ry6wu'rre orBepcrr{fl, HM,erour'ecq B B,oAoctrycKax fl
BO.(O[pfieMHi{Kax, xapaKTeplr3yroTcfl B O,CHO,BHOM TeM, qI'O

::.:.p11j 
Kp,oMKa Haxo4Hrcr HHxre noAnopHono ropH_

30HTa. ueJHqfiHa TaKOTO [OfpyxeHnrr tr{ox,eT xqre6aricg
or l-2 Jtl Ao MHorLrx aecsCxoe n Aax(e c,or€H ,MgrpoB.
XapaxteprrbrMr,r oc,o6euuoc""*" 3arBopoB BoAocnycKoB flB_
JIfitOTCfi:

l) 3Haru.ireJbHoe ruApocrargqecxoe ;fzBJr€HrHe, Boctrpn-
HUlIa,eMoe 3arBopaME, BCJre.(cTBEe qero I4M cTpeMfiTcg
np:r3arb cpaBHHrerrsuo He6oJrbrune pd3Mephr;

z) 3HarrHTeIbHbIe cKopocTH rrcTeqeHHfl BO,{U qepe,s rny_
6nsgoe oTBepcr'e H Bo3Mo)KH'ocrb o6pasoaanxx ,B srrx
yqrroBuqx saeuxpenuft H BaKyyMa rtpn BcqKoM pe3KoM
H3MeHeHuIr Qop,runr orBepcrr.tfi 

-H 
eoAo,eoAa, a raKt*(e ,ttpn

^"r::11i:M _orKpbrrr{r.r 
orBepcrHn; upH npopbrBe Bo3Ayxa

B ooJracrb Bar{yyMa aruroc$epHoe laereHr.re fiepaoAarrecKfi
Bo.ccrauaBJruBaeTcr, rrro Bhr3brsaer eu6paqgro ir qpesMep_
Hbre Hanpfix(eH,Hq B KOHCTpyKTIHH, B p*yJrbTaTe qero M,o_
x(eT npo,lrsofirn pa3pyrueHr{e saraopa (inc.ne4crn,ne y,cra-
JIOCTII lrreran,ra) ; 3irasHTeJrrguri BaKyyM MOXeT rrpHBecTH
K KaBr.rraur{u, nusunanqefi pa3pyrrruTeJrbubl,e uocJreAcr-
ena l ;

3) saTpyAHuTgrrbnocrb ocMorpa H_ peMoHTa sarBopoB,
HaxoArulfixcfr Ha sHaqr.rreJrHofi r.rry6alre s9,4 tso,4,ofi, 

'n,oj

oroMy Bo us6exanr.re auapnfi Kon,crpyKrlrrff saruopoB
AoJDI(Ha o6aaAaru nosbrrrueHHofi upoqgocrblo;

4) neo6xoauMocrb A,ocrugeguff Bo4oHe11po',ErlaeM,osrn
.H NJIOTHOCTi{ 3?KD.bITH9I SATBOPOM OTBCPCTHfi C MIT,EEMAJIb-
HbIMI Sa3OpaMI.I MeX(Ay noABI,r]KHhIMH A H,e[roABEx,Hb{MrrqacrfiM,z 3arBopa Bo Hs6exaHne norepb BoAhr, nu6paqnllgarts,opa, o6pasoaau Hfl nbna;

b) Heo6x,o,(ul,rocrr npnAaHafl rrnaBHoro oqepragufl H
ycrpofi crea coorBercrsybqefi garqauofi *a*"o' yrur*o"
BoAocrry'cKa, flpuMbrKarorrlux K gaTBopy c nepxoedfi R s,n-
soeofi crcp,oH;

6) p,eAKoe o6rrruo ManeBpnp,oBaHHe saTB,opoM, Bo3Mox<-
HOCTb ero pa6'orbr npH ,raciHsH,oM orKpbrlrH[ oTtsepcrr{ff cqenbro peryrrHpoB aHHfr pacxola BOAbr.

s sa 3arBopolr a rpy6e HnH raJlepee,
toHy Henocpe.(crBerrHo nHxe sarBoDa
oecne'{enuff n sroft gone 6oarmoio
o ceqeuus no,uocnycra) u .up. flpn
).[,ocnycKa H cso6o.(uou Ecreqenull
arrHfl BaKyyMa oqeHb Mara HJrH COB-

3ateopnr Bono[pueMHbrx ornepcrufi, ,o6truuo M,eHee 3a.
ray6.neHHux, c MeHbIuHMH cKopocTrMLI, pa6oraror B ro_
Paeao 60r'ee 6.naronpmsrHbrx ycnoeurx, 3aTBOp O6rrqso
nolnocrbro o.rKpbrr, onacHocrb o6paaoeaui{fl BaKyyMa
SIeCb orlgHb MaJra I{JILI coBceM oTCyTCTByeT.

Bo4ocnycKu u Bor.npaelrHr{K' fftsJrffroTcfl BecbMa,o,TBer-
crB.HHHrrH coopy_x(eHHfl,M,r4, HaIex(Ho,crb pa6oru i{oropbrx
,[oJr)KHa 6url o6ecneqega B.3MOXHOCTbT. r{x .ocMorp,a 14
p€M'o:Hr, e flro60'e BpeMrr. floerovry ux csa6xarcr o6uqxo
aaapiuf iuo-peMoHrHbrMH sar' 'noparrru. perynrpo"in". pac-
xoAa MolKer 6'rr o6"nerqeuo npu MaHeepupoeanHH AByil{ ,BaTBopaMH - ocHoBH,brM rr anapnfiuo_pe\{oHTHbir\{. B eiov
cflyqae Hnsoeoft 3arBop genseicg ocHoeHlri\,r, perynupylo_
ulng eepxonofi - aea,puftHo-peMoHTgbrru; HHorAa 6usaer a
Hao6opor - H'soaoit qe,Tgercs BcrroMof areJrbHbrM AJrno6.ne*reHr'rr pa!9r' BepxoBoro; puooru- ;;t;il;;" 3&rBopd
Mo>Ker 6nrrl o6,rerqena nyreM ycrpoficrua'o6noluofi rpy6u

1,":?r:1nT.j::.l."tto 
c Hasosoft crorpoHbr 3aKpbrrj{eM

)q qeMy ABr,r>KeHrie BepxoBoro
rnopHbrx ycJroBr.rffx.
THofo garBopoB elr6uparcrca
IONO HCIIOJIb3,OB?HI{f l  HX HAH-
ruee peryJrHpoBaHHe pacxola,

cror{Mocrr4 xar o6oie* .u"uonXffHJ #%)urffit;f,J,ti#;in
upHMeHeHrreM cKaJrbHbrx, 6eronuux H ApyrHX pa60r. I,Isor-
Aa npr{MeHflroT oAHHaKoByro KoHcrpyKrlr{rc o6oux BarBo_poB, Hanpalrep, o6a nJrocKlrx unu o6a,q"a*orori ,urropr.

26-12. IJIOCKI4E FJIYEHHHbIE 3ATBOPbI

Ilaocrue BarBopbr ray6auHux oraep,crafi r{Meror,cKo,,Tb-
3tlrlue 'HJIH KorecHbl. ou'opbl' I{x KoHcrpyKrr'q Mr{oropii-
FeJrbHafl (c ueJrbro yMeHbrrreHrafi ToJrrquHbr saruopa.) 

". 
,

o6qeu a'aronfiq'a oIIHcaHHbrM Bbrrrre n,rocKHM earnoparr
BO{OCJil{IBHbrx ornepcrafi; cpaBHHTe.rrbHo peAr{oe npHMeHe_
Hr{e Haxo'4fiT nJr'ocKlre 3arBopbl c rarx,osoft re.nexr<orl n c
ryceHurlnofi ,6ecxoueqHofi .rlenrorl. B a"VO""n"*' *r.p_
cTHqx TaruKe upnr{eHrrcTcfl SaABHXKH, ffBrrrolllHecq pa3-
THoBHTHOCTbFO IIJTOCKI-IX 3aTBOpoB. fl"rocxue 3aTBOpbr Bbr_
TIOJIHffIOTCfl CBAPIHbIMH HJIII KJIEIAHbIMI,I, A NPJ{ HE6O.NTUUX
pa3Mepax -  JrHTbrMH.

Perylnp,oBaHHe pa,cxoAa ttJrocKuMH 3arBopaMr{ flyrerjqaclrlgH'or'o Hx no-r,beMa Bbr'brBaeT o6pasonariHe EarKyyMa
c uns'osofi cropoHhr a nu6paqun, ocooennJ 

"- 
**"o"r*

SarBopax, nogToMy or{o ocyrqecrBJrffercfl o6uquo npu oT-
HOCHTeJT'Ho ue60nrurux Haropax (xo 20 u) . o6"rrr*u-
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@uz. 26-35. tItocrcurt crcotosnqud. samlop
o - 

Sacaa c nepxonori cropoHbr; 6 _ eepruxa;rrnuft
pa3pe3

HbIM IIOABOAOM BOsAYXA B 3OHY HCIIOCPCACTBCHHO IIH)KC
3arBopa. Bo Bcex ocraJlbHbrx c,rryuaax nJrocK'e 3arBopbr
pa6oram ToJrbKo B ABI/x xpaliHux noJro>Kerru.rlx _ no.rr_
Hog:b_ro saKpbrToM HJ1H nOJTHOCTbTO OTKpbrToM.

f . r J r o c K r { e  c K o J r b 3 q u l u e  s a r B o p b r  ( Q a r .  2 6 _
35) AaroT lp,ocrce r.r sKoHoMHrrHoe peueul{e trpu cpaBHn_
lenbHo ue6oasnrux pasuepax orBepcrr{fl (lo 2_B n) E
ue6o.nuuux nanopax. C yne.nuueu,r.reM tranopa [oraeMHoe
yc,HJrr{e H cr,oHMocTb MexaHH3MOB HaCr,onrxb Bo3pacraror,tITo rtpHMeHeHHe cKoJrbgfirrlax 3aTB,opoB ue.recdo6paeno
19""p 

npu o6ecnetreHr{H deeuanopuofo A,Bux<eurafi sarBo-
pa. crro AocTHraeTCf p&crroa'r.o)r(eHHeM C HH3o,BOfi cropount
Apyfofo saTBOpa, cJry)Karqero Ans pefyJrr{poBaHr..rfl pacxo_
Aa E JIeFKO 3aKpbl,BaeMoro I]oA HafropoM, npHqeM 3ar],oJr-
HeHHe npo,crpaHcrBa Mexlily o6au*r.w 3arnopaMH nDot{3B,o_
rHTcfl npt,t noMouru Re6o.nnrunx TTIHTKoB B a*onog",qeM
saTBope Hru o6eonutrx rpy6 c 3aABr4x{KaMH.

'onopHrre qacrr.r cKoJrb3rrrr'x 3arBopoB BbrrroJrHrrorc, BBHAe TUraTeJrbH,o ormnn{roeaHHbrx r{ rrpr4fHsHr{brx 6poneo-
BbIx H cTaJIbHbIx lt'oJloc, I(oTopbr,e o6ecneqgeaIoT xopo,uyn
BO.4OHeIIpoHiHr{&€MocTb 3aKphrTr,rrr. B c.ne4cruue 3H arrHTeJb_
H'IX CI{JI TPEHI{fl NO OTOPHbIM NOBCPXHOCT'M ,CKOJIb3flUIEC
3arBopb[ cHa'6x(aroreq }I(ecrKHtntN rgrauu, o6ecfie*rururr-
M1,1p:{r]ynurerrbHyro uocaAKy r.rx Ha rop.or.

^oJrecr lbre  saTBOpbi l  ycrynarc , r  c r {oJrb3f lu lHM B OT_
HOIIIEHI,IH B.OIOHENPOHHIIACMOCiTI, 

- 
U.O UOA'bCMHOC YCHJII{E Y

@uz. 26-36. Kpyz,,zas. aadeuilcKa

26-13. CEFMEHTHbIE 3ATBOPbI

Koumpy<nnr r.ny6aHuux cerMeHTHbrx saTB,oD,o,B MaJro

:9y 
orrn,qaeTcfi^or KoHarpyKuH,H [oBepxuocruui oerMeHr_

HbD( garBopoB. Cerueutubr,e sarBophr rrp,rrMeHffror ,A.{s Ee_
perQErrzff otnepcru{^npeuMyrr(ecrBeHHo BoAonpHeMHp{KqE
nnouJaAbK] no 25-30 il2, pa6oraoqnx EoA HanopoM He
6oaee 30-40 ,ru, IIpHqeM SaTBODEil DAcnoJTararor R ro.nnTi.

peI(pEITEff Otnepcrufi 
^ 

npeHMyrr-IecTBeHHO BOAOnpHeMHr.{KOB

6oaee 30-40 ,ru, rrpHqeM garBoDEil DacnoJTarao, o'i.,r,.r].
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@uz.

/  -  peurerxa: 2 - TeneziKa fnq

Cezueamuotrt samaop 6odonpue.4tHuKa

6a.rro,JHoe 3arpax{-(eHHe (ruau.uopur);
6aro,{Horo 3arpax(J,eHt.rs; S -

4 - nortel,rnuir rrexannarr

26- t4 .  BEPTHKAJTbHbtE r IHJrHHApHrrEcKnE

3ATBOPbI

BepruxanbHble rIHJrHHrp14q,e,cKpe 3arBopbr 11epeKpbrBaror
KpyfJrbre oltBepcTHfl B_epTl,rKaJrbHbrx yqacTKOB SOAO,CIy,CKOB
T4 BOAONPHEM.HT4KOB. B SANUCHMOCTI,I OT KOHCTPIY,KI{HH BCP-
fl4'KaJIbHbIe IIHJII4HApbI MolKHo [oAp,a3"{eJrHTb Ha BbrcoKrre
H H,H3KI4C

B rr c o K H e B,epraKaJrbHhre u{Jrurrrpbr orJrnqarorcfl ,or
HH3KIiX TEM, IIT.O }IX B'ICOTA .O6SIqUO 3HAqI{TE'IbH,O ,,PEB'I.
rua,eT,AuaMeTp; KpoMe Tor0, npH 3aKpbrToM nofrox{eHH,yI 3a_
TBOpal ero 'BepxHffff KpoMKa necxo.nnro Bo3BbrrrraeTcfl ,HaA
ropH3oHToM BepxHe[x] 6rreSa, B To Bp€Mff ,KaK BepxHflfl
KP'OM'KA HH3I{HX qITJII,IHAPOB B 9TOM IIOJIO)I(CHI,IA SATIIY6AC-
na. Buco:KH,e qHJrHHIpur [peAcra,BJrffrsr co6ort [,oJrbIIt Bep_
ruxa"nlusrfi uHnHHAp,_ orxpnrrufi cBepxy H cH,u3y, npHqeMB,oAa roABoAr.rrcfl rr^6,0 c B'errrHefi (orir. 26_+g, a), nn6,o
;""-"J:f:T:_ 

(Qnr. 26-JB, 6l roBepxHocrr{ rtrr,rrr}rHApa.
AaBJIeHI{e BoAbr Ha SaTBOp Ha[paBJreHO paA,I,IaJrbHo, T. e.
ypaBHoBeIIreH,o orHocaTe.nbno ocH UHJTHHApa, 6.narCI4a,prr{eMy tIpH noAbeMe 3?TBOpa IrpHxoAHTCrr 

- 
upeoAoJreBaTb

ts ocHoBHOM ToJrbr{o B'e'c ca,Moro 3arBopa. B c.nyqae ,BHerx-
Heno rrq4B'oAa Borbr (Sur. 26-8g, a) 

-ona 
nociynu"r npn

IIoI'beMe 3aTBOpa qepe3 BXoiAHoe ropr.r3o,HTa.ntuOe oree -
crlre H Hafl,pa,Bfiqercfi BHH3 B raJrepeo. tlpu BHyrpeHHeM'roABoAe B,oIu ($ur. 26-88,6) oHa npr.r aaxpurrc,u n,orr,o_
)KeHHH 3aTB,Op{a Aa[OJrHfleT BHyTpe]rH,ee npOCCp,aHCrnO IIH_
JrI{Hrpa, a trpu ,ero no,.rl.beMe 3anoJrxfleT ravepy I u uan_
paBJrrercrr no orBoAfluefi ranepee 2. Bucoxue- rIHJrHHAphrqer'ec'oo6pasu,o rpr.rMe'rrrb rcrrbKo np' seoorriruli Haro-
PaX, T. e. B BOAOTTpHeMHbIX OTBepcTHsX, TaK KaK B CJry_qae 6onrurNx uanopoe norpe6osarra,cb 6sr uf"r*up"o
6ornuraq Bblcora BarBopoB, n,o3ToMy oHH He floryrrruru
lrr,r4 poKom pac[pocTpaHeH Hfl .

Eoa.e pacnpocrp,aHeHbr Hr'3KHe rIr4Jrr{HApHqecK,e garBo-
pbl c BHeIIIHHM nOABOAOM BOAH (SeIr. 26-3g,e ). B saeH_
CLI.M.OCTII OT 'I{OHCTPYI{IIHH HH3KI,IE UHJIHH{PbI MOX(HO TIOf,.pa3AeJrnTb Ha orKpbrrbr,e r.i gaKpbrrbre. KoHcrpvxuuq Hr{3_
r(oro orKpbrrofo 

..{a{mupa (Sur. 26_39) 
'cbcroprr 

H3:
I ) MeraJ'rJr.I{q,ecKoft o6uruaxu; )i p,flAa :Bepr,LrKaJrbHbrx cro-
eK, Ha Koropbro orrnpaercfl o6urnnxa; 3) nonepeuumx Kpy-

;?":::..tltPp:1tY, 
o6ecnequearournx xecrK,ocrb 3arBopa;

+) HH)I(HCTO I4 BCPXHCTO YNJ-IOTTI.CH.Ufi; 5) HAIIPABJIflIOUI{HX
ponHKOB HJLH rroJloc, npltKperrJrqeMbrx r qu.rruu.qpy B He_
cKOJIbKEx BepTHKanbHbrX nfiOCKOCTqX U neperr{eutaruIllHxCfl
'BMecre c 3arBopoM ''o 3aKJraAHbru pe.nncalo. rlof'eu ,.u-

45  sa r< .  t ! ;
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@uz. 26-39. Bepmurcantnotti. nuarcufr omKpumblrt tqunun-
dpuuecrcurt samsop

/ - ueraaluqecKac o6ruusxa; 2 - nepruraJrbHbre croftxn:.,J- rnae-pafnbl xecrKocrH; 4 - yn.lo-rueHne: 5 - uanpasJlflrouHe ,pa:\rKH vrJru
nonocb{; 6_ nortelrHbte IrJTaHrLr

JLHIIApa npoH3BoAHTCff n,pi{ rrgMoxlH Tpex xecTKJrx Tflf,
ETYU{EX I( TPEM CHHXPOHHO PA6OTAIOilII4M TIOI'bEIIIHHKAM
HaBepxy .

l*$$
slgs,

%

i-^N
rDuz. 26-40. Repmurca"oououi. uuarcuti

sarcp umbtfi. t4uttuudpuqecg,uil sa,mlo p

. 1^__ylnors-uxrrbrft rIHrrHH.lp; 2 _ aayrpeunuft noauii. noIBUXHbtti rIHJrHH,U,p: J _ ynloruflrotuee KOnbrIo:
4 - sarratnag paua;5 _ aepinaa fO6n-"ira"l ;il;;;:
6 - nu:+igcq 

_(r6usqenar) ralvepi; 7f;ei;i; i l ;;:
.'rHpyrouras Ka,\{epa; ,g _ HIlXHqq per.y"rnpyrourir

KaMepa

JIHTIeCKO|O 4efictnuR, B OTAeJIbHbrx c.[yqaflx - c MexaHi{qe-
CKHM nprrBoAoM.

Jrr{HAp pa3A€.nser euyrpeuuufi o6reu Herr.oABr{x{Horo rIH-

. "dt
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26_15. AHCKOBb|E 3ATBOPbI

.[,Hcronufi- (gpocc,errunnfi) 3arBop (Qur. 26, 4l) npe,q_
craBJrfeT co60fi naocxafi..noBoporHbrfi' rucx,o'6"u"o Kpyr-
lofi QopMy, ,Bparqarcqufics u-a B,epTr{KaJrbuofr utu ropu-
soHTaJrbuofi ocu, Harnyxo coe4uneHuofi c a""*"r, (np"_
y:9"9^_t _"epernue enc). floeopomM sroft ocH, llpsylyqeu-
HoH q4pq3 Koxyx sarBopa H coeAuuegs,ofi c np,uno4uuu
MQXaHII3MOM, AHCK, HnI{ IpocceJlb, MOX(HO uocra,BllTb B
aro6oe u,o.[ox(eHl{e, y,BeflH'rgBa fl, HJ1H yMeHbrrrarr npH oroM
c€rIeHHe tpy6sr. 09^ 

"puuteHuff 
A,HcKa pacrrorraraercfl Ta-

xnnr o6pasou, qrro,6u Aaerenue Ha o6e^ ,racrlt ar.rcxa 6rr-
no trpnMepgo paBuo, .6lanq.qaps qeA{y Aflfi tloBoprel4 3a_
TBOpa AOCTaroqHo oTHocHTqrrbHo ue60.niluoro yc\rJrr4fl.
,{ucr Hgro.'oBJrg,ercfl }€ avtofi 

"'raJIvI, 
ocb roxe craJrb-

Hafl' c uanQau,r'r u 6pouaoBbrMH BTynKaMr{ ua o60nx xoH-
Irax, Kolr{yx - uyryuuufi, ytrnorrreHue ocyu{ecrBJrfleTcfl nprr
noMouIH pesuuotsblx KoJreI{, npuxl{MaeMbrx K o.rru.nusoean_
uofi uonepxHocrr{ Kox(yxa.

flpu uacruqHo,M orKp,brTHH orBepcru, rro3a,4u l.ucxa o6-
pa3yeTCg SoHa noHHx(,eHHOfo,(aBJI,eHHr, 3a[oJIHeHHafl cpbr-
Baloull{Macfl BI{xpgMIt, rITo Bbr,gbtBaeT an6paquro 3arBopa.
BoguoxHo TaKxe troff,BJreHr{e KaBHTar{Hu.'Bo nu6e*arrue
IIoqBreHEs BaKyyMa nqABoAfT BO3AyX HeIIOCpqACTBeHHO
HHx{e 3orBo,pa, rloBbrrxarcT AaBneHue s6J,nsu airn,opa rty_
TeM CyX(eHHfl Bbrxo/lHoro ceqeHlts BoloclycKa HJrlr cHfix(a_
Ior cKopocru o6renanfir Ar4cKa, yryquar ero Sopuy npn
nonfloM orKpbrruz 

-orBepcrr{fi (uyreu ycrpoftcrna BttepeJ,H
H trO3aAH LHCKa O,6reraeuux Haupa,Brqroulfix creuox).'

,I[pyrnna HeAocraTKoM AHcKoBoFo saTBopa qBrqercfl He-
AOCTaTOTIH afl fl.rroTH,ocrb ( go,touenp,oHfi r1a'eMocrr ) ea,xpurn a
orBepcrlrfl, rroeToMy- 9TOT SaTBOp npHMeHfiror npH Aorry_
crr{Mocra ge6o.nturofi yrevru Boau HJrr.r KorAa rroJruafl Bo_
.tto,Henponurlae Mocrb o6ecnequs aercs ApyrHM 3arBo,p oM.

.(ucronnte 3,ij rBopbr ruupoKo upuMeuffroTc, B BoAoc[y-
cKax B Karre'crBe ocHoBHbIX 3arBOpoB Upu .rrro6ux Hallop,ax,

i{-1_1: _rpe6yercn 
perynnpoBarn pacioa Borbr. lIpN^ne-

ooxoIHMOCTH pefynl{poBaHHff pacxoAa AHCKOBbTe 3&rBo,pbr
rlpuMeHflror Als HanopoB ao 2b-30 il, pacrrorarafl r{x E
KoHIIe BoAocnycKa, rAe uMeercfl cso6o.qgbrfi Aocryn
Bo3Ayxa. Ma.noe noBoporuoe ycunfie H 6uctpora rcfi_
crBHff o6ecnequsarcr rlrupcKog rrpr{MeHeHrre rprcKoBoro
3arB'opa B KaqecrBe sa[acHoro (,nroporo] 3arBopa; ecJrH

I:gqryr"Mbr_ p,erynupoBaHne pu.*,oru (np" 
- 
Oo.ou'*r* Ha-

nopax) u ,o,6ecneqeuae ttnorHoro saxplirun ,or'nepcrlrx,
ocHoBHhr,M ff'BJrflercr sarBop .4pyroro rHrla. .flncroeue sa_

<Duz. 26-41 .,Quc xosurF3Am6Op

rBopbr npHMeHnroTcrr Anfl HarropoB Ao
MeTpe 0,7 u) n 6,o,nee; Halr6o.nnrurlrt
AHaMerp 3arBopa - 8,2 u (upn uanope

800 ,u (npu aua-
ocyuecrB"teHuuli
25 .t t l .

- . )

26_16. HI 'OJIbIIATbIE 3ATBOPbI

Hro.nu.ratbre 3aTBopbr cocroqr Hz HenoABr.r)r{Hofo oBoH-
AaJIbHono Koxyxa H cepAeqHnxa o6rexaeuorl $opvrsl, Bbr_
xoAHoe oTBepcTHe Me)KAy KOTOpbTMH 3aKpbrBaeTcfl xocpeA-
crBoM fiepeMeueHHfl HroJlbqaroro no'pluHtl, pac[,oJIo]KeHHo-
ro BHyrpH cepAeqHuKa. Cyuecreyrcurue pa3HoBr.rnHocra
I{roJrbqaroro sattropa orJrr.rqarorcrr Apyr or Apyra cfloco_
6orvr ynpaBreHnq urrn KoHcrpyxqneft 

^nopruHfl. 
lio cnoco6y

yIIpaBneHHfl HroJIbqaTbI0 3?TB,oFbr MoxHo no;!pa3AeJrHTb
Ha ABe rpynrbr: I) c rHApaBJrHqecKHM npr.r.Bo,AoM, HrrM
ypaBHoBelrr,eiinbr,e (n oruoueHHH AaBJIeHr.tfl Bq[br Ha uH-
.ttutt4p), u 2)_c MexaH,HqeoKHM npHBoAoru, vi lH H,eypaBHo-
B'errreHHbre. Hau6o.nbrrre,e pacnpocrpaHeHHe noJ'ryrrHrH
ypa'BHoBeu,eHHbr,e 3aTBopbr.

Ha QrHr. 26-42 norasaH ycoBepueHcrnoeaFrurrfi THir
HroJrbqaronc _ ypaBH€BerueHuoro 3arBopa. 3aruop co,croHr
H3 

_r{ox(yxa -1, upnrpe[n,eHHoro K Ko]r(yxy Ha pa1naJrbnbrx
pe6pax cgpAer{HHK a 2 c xounqecKuM x6nqo}r J, m nopu nn, 4
c ur.noo6pa3HbrM rraKoHequr{KoM S. flopureur iraa6xen
HroJrbqarbrM KJra[aHovr 6, perynupyrcrquM BbrnycK BoAbr H3
KaMepbr T u uuercIrIHM Ha cBoeM Jr,eBotrr r(oHrr,e ay6uaryro
pefixy 8, Koropafl coenxnflercfl c ruecrepneli 9; 

tuocleA-

HffI flpfi noMorrlru Beprr.r[aJrbHoro BaJra l0 ttpHBoAHTcs B
Aeficrnu'e_ [pHBoAoM I I. Bo,qa rroA HarroproM no,crynaeT B
KaM,epy 7 'reoes Tpy6y 12 u (npu peryJrr{poBaur.rr{ orr(pbr-
TItg sarsopa) Bbrr,eKa,eT r.rs KaM,epbI qepe3.orBepcrne- 14,
rlepeKphrBaeMoe HroJrbqarbrM KJrarralroNr 6. floruoe oflopo-
xu€Hr{e_KaMepbr 7 rrrox,gr 6urs ocyqecTBJreHo qepe3 Tpy-
6y 13. B KaMepy 15 zota rocryrraer rrepe3 oreepcrun'16,
a BbrreKa'er r{3 KaMepbr 15 uepes rpy'6y /2. onopo)KHenne
K0.rrbrleBofo npocrpaHcrBa Mex(Ay Kox{yxoM 1 tt cepAeq-
iruKolr 2 w nopusnev 4 ocyutecrernercs rpylofi 20.

cDuz. 26-42. trlzo,ooq.anroti samlop

xoxyxoM t {  cep ter tHHKov H H3 nopr r rHr f
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A.ns 3aripbrrnf i  3arBo,pa ocso6ox-tarur KaMepy 15 or
BorlbI, a 'B Kaluepy 7 nOlarcr IlOn HSIIOpro,I,t goAy, KrOT,o-
pan 'cBOr,rM Aa,BJr€HueM Ha BHyTperrH_rorc [oBepxtr,ocTb nop-
trrHfl Bbt3bIBaeT nepeMeuleHHe IIocJIeAHeIO BIIpaBO, BnIOTb
AO yflOpa B yilJr,OTHfirorqee KoJrbr1o 18. An^ oTxp,611sq 3a-
TBOpa Oflo,paxHr{aaroT xarraelpy 7, a B KaMepy 15 BnycKa-
IOT IIOA 'IIanOpOM BO.{y, KOTOpafl OKa3bI'BaeT l:I,a,BJIeflVe HA

Bbrcrynbl /9 ,xonqa nopmrrn H BbrH,yxAaer no,c"ii'e,luuit ['e-
peMeUIaTbCfi 'BJI€BO ilo IIOJIHOTO OT'KpbITHq KOJIbUeBOI'O OT-
Bepcrus Me)KAy K,ox(yxo,M I u n'op,ttrHeM 4. Pery"rrllpoua-
HHe CITKpbrTHfl HJr,r4 3aK'pbrTHq 3aTBOpa flpoHcxoAHT npr4
noMorrla rurorbrraroro x.nanaua 6, y Koroporo nroqaqb

orBepcrt{fi 14 6o,nnure nJro,uIaAH orBepcrnfl ,BeHTHJrfl Ha

BnycKHofi rpy,6e 12.

O6rexaeuunr noBepxHocTflM 3arBo,pa npnAaroT rrJraBHbr,e
'oq,epfaHHtr, I{cKJrroqarculHe Bo3Mox{HocTb BaKyyMa v Ka-
BHTaTIHH; nOTepH Han,opa Ha 3aTBope MaJrbr.

Hroluqa,rue ypaB'HoBeu'eHHbre garBopbr o,6ecneqagator
Bo,3M,OX(HOCTb peryJILtpOBaHHfl pa,cxo.{,a, II. i-IOTHOCTb 3aKpbI-

T.Llfl, OTCyTCTBr,re BH6paUrnH Vr HaAeX(HOCTb B pa'6OTe. OnU

HarrrJr,H [pHMeHeHHe npH AHaMerp,ax Tpy6onpo,BoAoB Ao
6,5 u H Hanopax Ao 800 z, nprdqeM ycraHaBJruBaroT lrx
6o.nrurefi sacrbro c HH3oBoft cropoHbr BoAocnycKa c Bbr-
6pocorrr crlryu B Bo3Ayx H cHa6>Karor cneuHaJrbHbrMu pac-
'rIbrJIHTeJrflMH rfflq raIIIeHHfl 3HepnI{Lr crp]"H. He.{,ocrarKaMlr
.rIf,oJrbqaTbIX 3anBop,oB flBrqeTcfl Hx BbtcoKaq cTo,H\locTb,
cJroxH,ocTb Ko.HcTpyKr{tr[ r.r H3roT,oBJreHr.rff; nptr HaJTHqHH B
BqAe o6u.nsHrrx HaHocoB pa6ora Hro,r'rbqarbrx BarBopoB
yx1aAura,ercrr. llpu B,ceM oroM riroJrbqarbre 3arBopbr flB-
fiqlorcq ualr6o.n,ee coB,eprrleHHbrMu r{o,HcrpyKrlrttfl,Mtr .qJlff ne-
p,el(pblrflx Io]IHbrx BbtccK'oHarropHbrx oreepcrufi Ia Aflfl 

"orq-HOrc pery",'rHp'oB2HHfi pacxoAa.

26_17. BbIEOP THNA IJIYE[IHHOTO 3ATBOPA

Bu6op Trrna 3arBopa r"ny6nuHoro orBepcrnfl  onpeAe-
Jlflercfl cJreAyrouruMlr ocHoBHbrMu Saxroparran: 1) neo6xolu-
Mocrblo peryJrupoBaHhr pacxo-ra Bo.tbr; 2) esnrzqusorl Ha-
nopa; 3) ,paBMepaMH o,rBepcrur; 4) rpe6ye'vr,ofi crerreHbro
ttlIorHocnu 3aKpbrrHfl oreepcrnq; 5) Heo6xolNuocrbro aB-

roMaruriecKofo lefrcrrnur; 6) HaJrHqHerl HaHocoB; 7l croH-
MOCTbto.

Pery.nupoeaH,e pacxo4a EoAbr uau.ryvurzr'r or6pasovr rr
npa ,rrc6rrx Haflopax ocyqecrBnir,eTCrl EroJrbqaTbrMH 3a-
TB,OPAMH; O,CTAJIb.HbIE THNbI 3ATB.OPOB MO.I'YT .6UrN HCIIOJIb-
3oBaHbr 4.na aroft q,eJrH r0.rrbKo trprH ue60nnuux HaII0pax
(ao 20-25 n) c [p,HHflrHeM npu sroM Ha,qJrexaurax Mep
no 6opu,6e c BpeAHbrMH frdApo.[HHaMHqe,oKflM.H,noeAeficrl_
B H q M H .

Anq 1oJrsrntx u apeAHHx Harr,opoB (6o;ree 25 u) npx
6o.ttsunx ortsepcruqx (d)3 n) uau6oaee pauuoHa"rrbubrMt{
flBJIffIOTCfl BEPTHKAJTb.HbIE IIHJIHHAPIIq,ECKIiC 14 HIOJIbqATbIC
3arBopbl; npn cpqAHHx H MaJrbrx ,orBepcruflx (d<S n) _

JHCKO'Bbre 3aTBOpbI H 3aA'BH)I('KH. nnn ge6,o,nrurprx Hano-
porB (lo 25 n) H np,rz 6o,lrurx orBepcruflx r{eJrecoo6paa_
HbI nJIOCKI4e, CerMeHTHbte, AHCKO,BbIe, a TaKxe BqpTHKaJIb_
Hbr,e UHJrI{HApHqe,cKI,re 3aTBOpbr; npI,I ,cpenFl,rx .I{ MaJrbrx or_
Bep,cTr.Iflx - rIJrocKH,e H AHC,I{,OBbrc 3aTBOpbI, 3aABI4>KKU.

B OTH.O,UI.EHHI{ B'O.(O-HETIPT(IHHTIIAEMOCTH 3AKPbITI,Iff ,OTBEP-
crltf i HaufiyquruMr.r (np,u "irro6ux Hano.pai) ,rBrqrorcfl
Hroflbr{arble 3arBopbl' qecKoJlbKo ycrynalor HM BeprHKaJIb-
Hbr'e UHJIJ{H,rpu'qecKI4e. llao,cKH'e cK'oJlb3qllru,e SaTBOpbI I{ 3a-
ABHX(KH O6eCneqHaaroT xopouyro BoAoHenpoHr.ruaeMocrb npi{
MaJrbrx Han,o,pax, flptd 6o.nsuux )Ke Halro,p ToJrbKO B
cryqa,e 6eananopuoro ux repeABH)r(e]H]Hfr, rrcrAa noBepxHo_
crlr cKoJrbxer{Hfl He nqABepfarcTcq 6rrctpouy ,H3H,0CV.
cernaeurubre Ir nJIo,cKHe -KoJrecHble 3arBopbl IIpH MaJrbrx Ha-
ropax xapa'KTepH3yroTcrr yAorirerBopuTe.noHofi B,oAoHenpo-
HI4IIaeMocrbIo, rH'cKoBbIe )Ke 3arBopbr npfi Bcq,KHX Halr,o-
PAX XV)KC APYTHX 3ATBOPOB YAOBJIETBOPqIOT . [AHHOMY TPC.
60,8AHHIO.

A,eloI,Iafl.IrIHocrb .4eficrena Lt,o)Ker 6tttl o6ecneqesa
llfoJIbqarbIMI4' .4HcKoBbIMH'v BeprH'K2;-IbHbrMH ITHJIHH:].pH
rrecKHMU 3aTBOpaMI{.

rlpu HaJLr4rtr4u lraH,ocoB fiyq'ue ocTar'rbHbrx rHrroB pa6o-
TaIoT [JIocKI{e H cerM'eHTHbIre 3&TBopbI i,t 3aABHX'KI{, xy)Ke
BCCX _ HTOJIbI{ATbIC 3ATBOPbr. B OTHOIUEHHH CTOI,I.MOCTH
(na I ,rrz uepeKpbrBaeMoro orB€pcr!-iq) Hauru.eHee gKoHo-
MHqHbI Hrorbr{arble 3aTBopbI' AaJIee 3aABHX(KH; oTHoct{-
TeJIbHo AeIxeB"IIe nJIocKI4e' cefMeHTHbIe H AHcKoBbIe 3a-
TB,Opbr.
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27_1.  HA3HAqEHHE H YCJIOBLI f l  PAEOTbI

KAHAJIOB

ll,o Hasnaqeulrro KarraJrbr noApasAeJrsrorcff Ha: a) euep-
reraqecKl{e; 6) cyAoxoAHbre r{ JrecocnnaBHbre; e) opocuretr-
Hbre .H ocyrunTeJrbtrbre; r) sqAocHa6xenir,ecxue; A) KoM-
6uuuponaHHbre, HarrpHMep, opocHTeJrbHo-9Hqp,rernqe,cKr4e,
cyloxoAllo-9HepreTr{qecKH'e, H T. rr.

B sagncflM.ocrl{ or Ha3uarrerlufl T{aHaJroB 'K HI{,M rrpg4'brB-
JI fl Iorcfi p a grHrIH bl,e tpe6,ona.Hiuff ts orrroueHulr l{oncrpryKrlun
H pex(r4,Ma pa6oru.

SuepnerxuecKlIM KaHaJraM c rreJrbro yMeHbrxeHl4s norepb
SHEPIrI4IH IIPH,U.AIOT MHHI.IMAJIbHbIE }:KJIOUH. OCHO'BHbIM TPC.
6oea,Huelv1 K 3H'eprernq'ecKl{M, a TaKx{e nqrocua'6xeHrr€-

cKIIM KaHaJraM rrBflqercff KpyrJroroloBas o6ecneqeirHocrb
Hx pa6ornr.

[.irx cyaoxqAubrx KaHaJroB HMeIor 6o.nturoe 3HaqeHHe

{iopua u pa3Mepbl Ilotl€pgqgglg qerreHuq, olpeAe,'rfleMbre
flo rzi6arpllTaM [ponycKaeMbrx ,cyAoB r{ cKopocrE TerreHl,rfl
BoAbI (roroprre He 4oJrxcbr 3arpy4rrrrrb .qBr{xeHnr cy-
aon). OpocururbHbre Ka,HaJrbr AoJrx(Hbr KoMa,HAoBarb HaA
Bo3Mox<tt,o 6'onrurefi firJroula4bro H flponycKars seo6xoAz-
Mbr,e,I lalc)co4bl 'BqAbr.

OcyurutenbHbre KaHaJIbr -npo,Bo,qfiTcfl c yrreroM HaLUry,r{-
IJJero ,4,pellHpoBa]f.nfr TeppHTOp,zU U O6ecneqeH:Hf ,cToKa ,Bo-

abl ts ocnoBlr,ofi BoAo,npaeMHIrK. Hau6onee K,pytrHue ocy-
IIrHTeJrblIbre KaH aJrbl qacTo gq[oIb3yloTcff e&ilff Jr€cocIIJraBa,
a pa3Mepb{ ,r{x rt,ottepeturoro cerreHufl rr npoxoJrtHurfi npo-

$u.no ycraHa,BJruBarorcfi E coorBsrigrtsI,ru c rp'e6onaHuflMtr
JIE,COCTIJIABA.

27_2. OOPMA H PA3MEPbI

NONEPEI IHO| .O CEqEHHq KAHAJIOB

1. Qopua noflepeqHoro ceqeHnq KaHaJroB

Hau6o.rree pacflpocrp&H€HHofi Soprr,rofi ilonepeqHofo c,e-
qeHIIfl KaHaJIOB rrBJrfleTCfi Tpa[eqofiAaJlbfi afl , rnp[MeHqeMafi

KaK AJIfi 3HeprfQ1fiqeCKI-IX, eOAOCHa6)I(eHqeCKHx,,O,pO.CLITeJIb-
Hbrx, TaK H 4ilfl ApyrHx KaHaJroB cpeAuux paSMepoB B cJry-
qae n,ecqaHbrx fJIHHHcTbrx,,cyfJrHHJ{cTbrx n tpaBeJrr.IcTbrx
rpylHToB.

ll,pu 6omurux pa3Mepax fi'on'ep'errHoro ceqe,HI.rfl K?HzJr,oB
v r.ny6oxax Bbr'eM,Kax fl,pr{MeHffercfi r]'odr,I{noHaJrbHafi (;rox-
6,nuoo6pasHan) $oprrla'c rnocreneHHo yrr,Grraxr{Barourr{Ml{-
crr orKocaMn - oT nepxuefi 6ponrra K Arry KaHana. llpu
IIpoBeAeHH'H,K?HSJI0B ;B CKaJIbHbIx I'pyHTax noilep€qHoMy
cer{ eHHIo llp{.rAa,ercfl tlp gM oJrFoJrbHa rr,oopM a.

fuapaenNqecKH HaLIBbr,ronnefiruuu rronep,erlHbr,M ceqeHH-
eM KaHaJIa 6ynet rzKoo, rg r(oiro,poM AJrrr saAagHort rJry-

b M A f l

@uz. 27-I- [IonepettHoe ceqeHue KaHarta

6zHu Harro!'rueHfifi cMoqes,Hufi nepr4MeTp HMeer MHHH-
MaJrbHyro Bs'rurruHy; p.Jrfl gr,oro HeodxqArMo B cflyqae
Tpafleqofi,4a,rsn'ofi $opun nonepeqHofo oeq'eH14f (0"..
27-I) co6"rrrorelru,e ycJlo,Br,rq:

- f f i ,  
) ,  

p , - r )

,R CJyqae np,ru,oyro.nnuofi sopvrH nonep,eqHofo cerreHHrr
(npu m:0;

b y : 2 h 7 a .

fu,lpaeau.recrur? paArry,c npr.r eron{ BcerAa pa.BeH:

3HaqeHuq orirorueuafi + AJrfr rzr,paBraqecKH HaH.
nR

sHroAHeftnux noneper{Hbrx ceqeuufi Ka*afia B gaBHcr.rMo-
,crH or BeJEqHHbI 3arox{'euuq o,Tr(ocoB (m:ctg a) rtpn-
Be,[eubr s ra6n. 27-1.

flpu r"rtv6nue HanorHeunq Karafia, npnMepuo panuoft
r.ny6ltHe BbIeMKH noA Ka,HaJr, nn[p,aBrHrreoKH HaHBbIrorA-
sefiruee [,o[eperrHo€ oerrenue KarraJra 6yau" .tl gKoHoMurre-

cKH Hall'Blrro4uefi'uruna. B cryqae rpaneqouAaalsort So,p-
MbI nonepeqHom C,eqeHHff Ka,HaJI,OB, II'prOJIO)KeHHbIX ts 6O-
JIee r;ry6orofi Bbt,eMlrc, SKoHoMHrIecKH uau6on'ere BbInoA-
HbrM florlepeqHbrM .ceqeHl,reM rBJIfieTcfl c'eqeHHe c MHHH-
nta.nsuolt trrpu AaH.Ho,M rpacx'o4e urupunoft no AHy. llp'ax-
THq,ecKr{ MlrHr.rMaJrbHafl rrrllpHHa IIo AHy Ir33H?rr2,9TC:fi B
3aBHcnMocrr{ or cnoco6a rpou3BoAcrBa pa6or: npu pyq-
uoft nueuKe ee ilpr.rHuMaroT He MeHee 0,5 1r, rrpw MexaHH-
sa,poeauuofi pa3pa6orKe - ts 3aBHcHMosrH or rrpuMeHfle-
Mbrx Mexauir3M'oB, Ho rl'e MeHee 1,5-3 n. KanattaM, rrpo-
xoAqrruM B ,Ha'cbrnflx, Hao6o,por, BbrroAHee npu4aBarb
65nuruyn uIrpHHy 3a crr,eT yMeHbueuun rny6uHbr 'Bortrbr -B
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3ABIICHMOCTI{  OT BCJIHqHHbIrHApaBJrHqecKH HaEBbr roAHei i l l IHX nO[epeqHHX CeqeHr i i  KaHaIa  B

3aJIOX(eHHg OTKOCOB

0 , l J ( i . ' 1 0 0,25r 0 ,  t0 0 ,7 i t 1 , 0 |  , l t | ,71't 2 , 0 2,21t 2 i )

84o2u'l rr"oo'l to" 63030'l rr ' 'o' 4i:c 33040', 2so4o'l ,u"ro'l ,* lsoso' l  to"

bR

t1, . K

l , E l -64 r , ' . 6  l , , r o I  , 0 0 0 , 9 3 o,6l  
I  
o,  sa 0 , 4 7 0 , 4 2 0 , 3 9 o , 3 2 0 , 2 4

_)_

KaHaJIe,  q 'eM AOCTHfaeTCf l  yMeHbIXeHt le Br ' 'aoi 'b i  : l  tv6 H

ynyqu'eHl le ux pa6orur,  Ho lx lAUIaK:;  r  R : r :MHH€ ) . ' . ; IoBaf l
SKCnJryATa,UHli KaHaJra.

[LlupHtty no .(Hy cy.rloxoulHofo- KaHaJIa npuHl{Maror, Hc-

xoArl 'H3 ra6apuroa upolly,cKaet\{blx 'cy.IloB, H oilpe,leJlnlor

Hg ycJIoEHg, qro rxupuHa KaHaJIa B Ha ypoBlle, coorB'er-

crByioueM no"nsoli ocaAKe rpyxeHoro cyAlla. qonxHa

6urt He MeHee 2,6 b, rre b - wupuna sat:6-'lbuero
cv, [Ha.

2. Brr6op 3afio>xeHnq orKoco'B

Bor'6op 3aJlox(eHuff orKocoB [pon3Bor,HTcfl H3 ycnoBufl

r.tx ycrofiuHBocrr.I.

Ans np'eABapHTeJIbHbIX pacqeroB rIpH su6ope 3aJlox(e-
HHs orKoooB (npn etrc,ore orl{oca He 6o"tiee 5 n) B pa3-

i l l l l {HbIX rpyHTax MoxHo rHcnorb3oBaTb [14] ta6t. 27-2-

Tafttuqa 27-2

l lpr.rrtrepHoe 3aJIolKeHne no4Bo4Hbtx orKocoB KaHaJIoB

27-3 .  BbIBOP PACq ETHbIX CKOPOCTEA

1. O6urrae yKa3aHHc

tlpn 3anaHHoM pacxoAe 'BoAbI Heor6xoAHxaq [nouraAb

)I{HBOTO CeqeH:tfl ,KaHaJIa Onpe{erqeTcq B 3aBI{,cHMocrH or

pacuetu,ofi cKop,ocrn TerIeHI,Iff ,BoAbI.

Kar npaenao, ueo6xolnMo nu6'uparr cKopocrb E KaHa-

.ne nan6c.r'Iblll]o I{3 Bo3MoxHbIx trpu AaHHbIx ycJIoBHnx c

ytreroM orpaHHqeHHfi, eHgbl'BaeMblx oco6eusocrtrc pa,6ott

,{aHHoro coopyx(eHHff rr o6,ecileil,eHHs,HepasMbIBaeMocrI'I
pycJa KaHaJIa. Mutu.lua.nbnble cKopocrlr TeqeHHn tsoAbI B

xaHaJre o[peAenfiIorcff ycJIoBLIfiMI{ }Ie3apacrarlufl efo'ao-

Aorro6neofi pacruTerbuocrblo, He3,aLIJIfleMocrH pygra fi 'pa-

6ornr e eHMHafi nepao,u.
Cpenur.re cKqpocrH TeqeHHt BoAbI 'B KaHaJIe AoJlxffibt

6urs coorBercrBeHHo ne r6olrure u He MeHbIUe [peEeJIbHo

.qonycrl{Mblx MaKcHMaJIbHbIX u M}IHHMaJIbHnIX cropocoefi.

B raga.nax, rpoxoAflIrlux B HecKa.IIbHbIX npyHTax, trpe-

AenbHbre cKcpocrH no pa3MbIBy He AoJI)KHbI npeBOCXOAHrb

Aonycrl{MbIX; B cJlyqae ueo6xoAutrloctn Hx iIoBbIureuI'Ifl

npr{MeHrrroT 3aulI-ITHbIe orex(Abr n o6anqoBKl{ pyo'Ia.

fiair,uute tto JaonycrHMbIM HepasMblBaior{HM c'KopocrflM -

c r ra .  r " n .7 .

2. Hesanflcloune cKopocru

l{nnsrua.nbHarr cpenHfirr .[onycrl{Mafl cKopocrb HB yc.llo-

Br.Ifl o/rtyrcrBnfl 3aLIJIeIIHfl n 3apacraHllfl KaHanoB o6Hqtlo

npnHzMaerca He HHxe 0,5 nlcerc.

flqAcqer Hesaurqloutlx cKopocr'efi B,H'acaoqtrlee'BpeMfl,

corJracuo |OCT 3908-47, p'el{oMeuAyercfi ilIpousBoAl{rb no

Sopruy.narrr, ocH,oBaHHbIM IIa fl p'HI{,uHne rp aHcnoprupytouefi

cnoco6uocru noroKa (,cu. r.t. 7).
B rrocJrenuee BpeMg E. A. 3auapuxnu AJrfl. oupenene-

,HHfi TpaHcnoptupyroqeft cnoco6ttoctu Sunn npenllo'x(eHbl

[5] c;relyrcuiue QopMynbl:

T.JIfl

2 < w - - < 8 . u x l c e r c ,

o

2 . -

V r u ;

fpyurr,r

flecxu rrbrJreBarbre .

f lecxu MeJrKHe, cpenHHe H KpynHble:

a) pux.rrue u cpeaHefi nrlor-
HOCTII

6) n;rorHue

Cynecl.r . -

Cyr. i rnHrH, Jreccbr H rJrHHbt .  .

f  pannf iuue r . r  fa, reqHHKoBbIe

rpyHrbr .  .

fl o.nycxa.n bHbre eoAocrofi rHe rpynrbl

Bunerpunurarrcq cKaJra .

HenrrnerpuBtrrarrcq cKana

3a,roxesue noi lBo[HbIx
orKocoB m:CtEq-"

3 , 0 - 3 , 5

2,0-2,5

1 , 5 - 2 , 0

|  ,5 -2 ,O

1 ,25-1 ,5

7  , 2 5 - 1 , 5

0 .5 - l  ,0

0,25-0,5

0 ,1 -0  ,25 ?:700 f  a )
\ , w  /

Q7 -2l-

3anac Ha.[ ropH3oHT,oM
cfi B npeAeJrax or 0,2 Ao
poB nonepeqH,olo ceqeHHg,

ApyrEx gKcnJryaTalEoEHbrx

Bq,IlEil B XaHaJIe ycfaEaBnlrBaer-

2 n s gaBHcHMocrH or Pague-
xore6ax,Hq ypoanefi Bonu t{

vcJoexft.

,uls 6oaee Me.rrKnx HaHocoB np,n 0,4 < n, < 2 nulcerc

r-
t Ris

p : f f i o o l /
v w
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@uz. 27-2. I-pafiurc dnn onpedetenun Berruq.uHbl

Eg= I aaoucur{vocmu om 
.d",

{ 6 q
3aecn p - TpaHcnoprupyrouar cnoco6socrn .B rczlnT:

R.-nxlpaern,recKr.rfi parvyc B 14;
, _ 

YiKIIOH NOBC.PXHOCTfl IBOAbI;

al - cpeAHeB3BerrrenHaq (cpe4nermuerpuvecxaa)
ruApaBJrHqecKarr KpynHocrb B uulcerc, orrpe-
.(errreMaq no Qopuyae:

\ a a p
f o t -  +

100

p - np,oqeHTHoe ooAepx{aHHe no Becy oTleJrbHbrx
Q.paxqnfi;

u'4r _-c_pe4Hffq KpynHocrt rcaxqofi $paxII,Ha HaHo'coB
(u'r. r.n. 7);

u-cpeAusfi cKopo,crb TeqeHrrfl Borbr B nfcerc.

TVuH Ha .[,epuBaqrnoHrrbre KarraJrbr ru4pocranulrfi
(Ty 24-108-48) t12l per(oMeHAyror nonb3onarucs Qopruy.rroft
KpnruqeoKofi ' uesauaqtouefi cKopocru (uo flpe.rlJro)K'eHnro
Vf,. H. Jlenn):

3qecs R-ruapanau'lecxuri paAnyc B n;
a cp I'HApaBJrI-rqeoKaf KpynHocTb qacTHu cpeArrer0

.qrraMeTpa d cp B .ttuf cere;
dcD- cpe4u'ufi AHaMerp npeo6aaaaroqer? Maccbr qa-

CTHII B3BeIUeHHbIX HaHOCOB ,B 'rt{i
n - roe$Saqueur uepoxoBarocrrr.

B clyqae, ecJILr HacbIIqeHHe n.oroKa qacrurraMu [{aHo-
coB KpynHee 0,25 uu flpeBbrrnaer 0,01% rro Becy, To B
BbIPAX(.EHHE E B'BOtrI,ITCE AOIIIOJIHIITC.NTUUTfi .MH,OXTHT€J{b

4  F - -' f

, : l /  P

v  0 , 0 1

rre p - ilpoqeHT (no necy) ,BsBeueHHbrx HaHoooB reyE-
H,ocrbro 6olee 0,25 nn.

@"p
Beluunuy _: no H3B,ecrHor,ry d.o MoxHo ollpe,(e-

V drp
JrLIrb ro rpaSrry $nr. 27-2.

Kpoue yKagaHuhrx $oprvryl, a.rrn onpeAeJrenufl KpHrEqe-
cxoft uesauaxrcqefi oKopocra npr{MeHfiercfi Taxx(e Sopr*y-
na B. H. fon.rapoBa.

IIo B. H. folrqapoBy, BeJrHsnHa xpuruuecrofi (nesan-

"ttsrouefi) cKopocrn u 6 o,rrpre[eJrffercq uo ra6a. 27-4, a-
craBr'eHHofi ua o,cHoBaHr{H c.nenyroueft Q,opuyriu:

0,0535 I  , *  \ r i .  ,n f to '2 \
P :  _ . _  l _ _ _ j - l l l _ - t  1 2 7 _ 7 \h  \ r o a o ' z 7 t -  u K  l '

rne p - BecoBoe co,qepxanue .$paKuufi firaHocots Kpynnee
0,005 uu B npoMunnffx (rnrcnuuux goani);

oo -cKopocrb E nf cerc, npH xoropoft npoHcxoAHT
ocaxlenrie HaHocoB gauuofi KpyflHocrr.r ttpu rJry.
6nue noroxa I u; orpeAeJrrrercff onbrrou;

uK-He3arrJrsrouafl cKopocrb (rpnrnuecxan) v nfcerc;
h-rny,6nna noroKa B JH.

" 3. OrpaHHrreHHe cr(opocrn Teqenr{fl
rro ycJroBHqM 3HMHeFO peXHMa

O 6urue yKas a HH f i .  A. rs  npe,qoTBpanleHua o6paao-
BaHHt Ha .KaHaJI,e AOHHOI.O JIbIa U IIIyrfi B,CJIeACTBIIe ile-
peoxJlaxAeHl{rr Bqlbr cJryxaT ureAyroqHe Me,ponpl.IsTErr:

l) c'ogAaHue Ha ,KaHaJre ecrecrB,eHHor,o JreAsHor\o rroKpoBa;
2\ yBennqeHHe pacrreTubrx cropocrefi; 3) or€rrJreH,He Ka-
HAJIA.

V c a o B H f i  o 6 p a 3 ' o B a H I { s  J r e A f i H o r , o  n o , K p o -
,n a. OprEeuTfipoBorrgo Mox<Ho yKa3arb, rrro Arrr o6pasona-
HHff reAqgoro rroKpoea ro.nquHofi 10-15 cn ueo6xonuMo
o6ecnequrn cKopocru TeqeHHs BoAbr B KaHaJre He 6o.nee
0,5 ttfcerc. flocne o6paaoeaunr cJroq JrbAa ro.nulus,ofi
10-15 c*t cKopocrrl IIoAo Jrb[oM ruoryT '6nrs yB,e.l]rqeHbr
no 1,2-1,5 .nt lcerc, Ho He Bbr,rue, eo He6exaHae pa3MbrBa
Jrbtra.

Tar KaK HaJII{que Jre4ffHoFo noKpoBa cHHX{aer npo-
nycr(H'yro cnoco6nocrn KaHaJra, To Ans [oBbrrrreHHr no-
creAneft npuMeuflror HHorAa cnoco6 BpeMeHHofi $opcupoa-
KH pacxo,qa BoAbI c reM, qro6u o6pasonanue Jrbr,a npo-
tr3oruJro npH [oBbrureHHbrx ropHSoHTaX BO.{br.

O6pasonaHue nhAa 3aBHcHT oT cpe.{Hefi cKopocrn Te.
qeHHfl ,H CTenenH ryp6yleurHocTlr noroxa.

//0

/00

,rto

(27-4)

u x :  e { T  , (27 -5\
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3Haqesne u K y tof  cerc no Qopuy;re B.  H.  Fonvapoaa

' /  f lpra aecouorr

Ta6ttuqa 27 3

Cpeanr r
r ly6nua u ,u

0 , 3 0
0 , 6 0
1 , 0 0
l , l t 0
2 , 0 0
2 , i : 0
3 , 0 0

dpaxquf t  HaHocoB xpynnee 0 ,
(P  " lo r lCocraa Ir3Betl teHHbrx

n a5,02,51 .00.1

0. 2ir-0,05 .u.n -2itoio

0,0Ir-0, 005 uu-7Soto

0 , 2 2
0 , 2 8
0 , 3 4
0 ,  39
0 , 4 4
0 , 4 9
o ,5 l  I

0 , ,28
0 , 3 7
0 , 4 : t
0 , i . 4
0 , 6 0
0 , 6 6
0  , 7 1

0 , 3 2
0 , 4 3
0 ,  5 2
0 , 6 2
o , 7 0
0 , 7 7
0 , 8 3

0 , 3 9
0 , 5 2
0 , 6 4
0 ; 7 6
0 , 9 6
0 , 9 4
1 , 0 2

0 , 4 9
0 , 6 6
0 R 2-  

t  v -

0 , 9 7
1 , 1 0
1 , 2 2
1 , 3 2

0, i :2
0 , 7 0
0 , 8 7
I  ,04
1 , 1 8
I  , 3 0
l , 4 l

0 , 4 5
0 , 6 0
0,7 i t
0 , 8 9
1 , 0 1
I , l l
1 , 2 0

0,25-0 ,0 i> uu-Tisoin
0,05-0,00i t  n.u-2\on

I ,0-0,25 xu-25olo
0 ,25-0 ,05  uu-759U

0 , 3 0
0 , 6 0
I  ,00
I  , 5 0
2 , 0 0
2 , a 0
3,  00

0 ,30
0 , 6 0
I  ,00
1 , 5 0
2 ,00
2 , 5 0
3 ,00

0 , 2 8
0 , 3 6
0 , 4 3
0 , 5 1
0 , 5 7
0 , 6 1
0 , 6 6

0 , 3 7
0 , 4 8
0, i r9
0 , 6 9
0 , 7 8
0 , 9 6
0 , 9 2

0 , 5 1
0 , 6 7
0 , 8 2
0 , 9 6
1  , 0 8
1 , 1 9
I  , 2 8

0 , 4 2
0,5i l
0 , 6 9
0 , 9 0
0 , g l
0,  gg

1 , 0 7

0 , 5 9
0 , 7 6
0 , 9 4
l , l l
1 , 2 6
1 , 3 3
I  , 4 9

0 , 5 0
0 , 6 7
0 , 9 3
0 ,  g g

l , l l
1 , 2 2
1 , 3 2

0  ,70
0 ,93
1 , 1 5
,36
,54
,69
,83

0, lt8
0 , 7 8
0 , 9 7
l ,  l . ' r
1 , 3 1
1 , 4 4
I  , 5 5

0 ,04
0,8 ' .1

I  , 0 6
1 , 2 6
1 , 4 3
r , 5 7
|  , 7 0

0 , 3 9
0 , 5 0
0 , 6 0
0 , 7 0
0 , 7 8
0,81r
0 , 9 2

, 8 1
, 0 8
,34
, 'tr'g

, 80
,99
, 1 5

0 , 9 8
, 1 8
,47
,75

I , g B
2 , 1 8
2 ,36

0 , 6 9
0 , 9 1
l ,  1 3
I ,3lr
I  , 5 3
I  , 6 9
1 , 8 2

0 , 9 4
1 ' ,26
1 , 5 7
1 , 8 7
2 , 1 2
2,  33
2 , 5 3

1,0-0 ,25  -w.u-7 i t%
0,25-0 ,05  na-250/o

0,30
0 ,60
1 , 0 0
1 , 5 0
2 ,00
2 , 5 0
3,00

0 ,57
0 , 7 2
0 , 8 7

, 0 1
, 1 3
,23
, 3 2

0,7 :J
0 , 9 6

0 , 8 4
I  , 1 0
I  ,36
l , 6 l
I  , 8 1
1 , 9 9
2 , | i t

oo
,34
,66
,96

2 , 2 2
2 , 4 4
2 , 6 4

1 , . 1 6
I  , 5 6
I  , 9 3
2 , 3 0
2 , 6 0
2 , 8 7
3 , 1 0

I , 2 7
1 , 7 0
2 , 1 2
c) 4,

2 , 8 6
3 ,  i 5
3 , 4 1

, 1 8
, 3 9
,56
, 7 r
,8'- l

I  , 3 5
1  ,82
2 , 2 7
2 , 7 0
3 ,06
3 ,37
3 , 6 5

'fl,o np,u6JIH'x'e'HHbtM .taHHbIM, npu cp,eAHHX K,ltHMaraqe-

cKHx ycJlo,BHflx B KaHaJIe, H€'ltM€IoqeM coop'y)KeHfifi, c'os-

.uarculr4x SaMerHble rIHpKyJIfluI{H 'B IIoroKe, JI'eA o6paeyer-

cfl rlpu o --{0,5-:0,6 mlcerc, a npu HaJrlrqfifi B KaHaJIe co-

opyxeunfi I{JIH rrpn I,I3M,eH,eHHH ero nonepeqHoro ceqe-

Hr4s. - rtpn u --( 0,4 -+ 0,5 ul;cerc.
f l p u H q u f i  y B e J I l l r r e H u f i  p a c q e r H ' b I x  c K o p o -

c r e fi o{cH'oBaH .Ha oosAaHHH B KaHaJI,e ,CXOpOCleIl (n

npeAeJlax AOnycrIrMbIx), npu Koropblx BoAa, flocrynarc-

rlafi B KaHaJr c HsKoropofi no.nox<latelssofi reMlleparyp'ofi,

3a tsp,eMg npoxox{AeHHfl ee rlo KaHaIy H'e yo['.eBaer 'oxJla-

.4ETbCq.
llo HccrIeAoBaHHrM C. H. Kpuqroro, M. O. Meuxe.ns

tr K. H. Poccuucxoro [8], ycJIoBHIo HeBo3Mox(HocrI'I o6pa-

3OBaHAff E KaHa.il,e -{e]flHof o MarepHa.{a coorBeTcTBVer

cJledynu-lee Hep a,BeHcrBo

C I  T
.  v l l  u  v ( l

Ly.gq -:) - f-  
,' [ r  q aK

tr^r-TeMnepaTypa Bo.{bl, uocrylarcqefi ts KaHaiI,

e  oC ;

Co - OTAaqa TenJIa, OTH'eCeHHat K eAHHI'l'qe n;grn{d..{H

BoAHoro gepKaJla, a nercanln2 cgrrcu;
L-nonHafr ,.ilHlc'a KaHaJIa B ,tt:

4 - yle.nruufi pacxo,4 Bo,{,bI, ornecesuufi K eAHHI{IIe

rur.rpuHbr BoAHoro SepI(aJIa KaIraJIa, s tPlcgtrcu;
a*- roe$$uuueHr r€rIJIoE€pr€ Lac.v, orBeqarcqufi ne-

pexoAHbrM ycJIoBI{ffM, B nercattlnz GyrKH, "C;

1- o6reunuft Bec BoAbr B rlns;
6- xoaQQHqHeHT TenJIoeMKocrH BoAbI B ileKartf r, oC.

Ot  e  u  J I  e  H I {  e  K ar I  a  J I  a ,BBHAy sHa. In lenrHof i  e fo

crol.IMocrr{ rlpl,IMellfiercfl JTHIIIb Ha KaHaJIaX c MaJIbIMH
pacxo,,4aMH.

4. Bnr6op cKopocrefi B oHepneruqecKHx KaHaJIax

B 3Heprerl-Iq,eoKl.Ix KaHaJrax 3a I4,cKrtoqeHH,eM cnyqaeB

Heo6n,uqosaHHblx KaHaJIoB pacqeTHble cKopo'eTI'I Teq'eHI'Is

o6rrqg'o ollpe[eJlfiIor,,I'I'cxo;],q &I3 sKoH,oMfitI@KI'Ix pacrreroB.

B ueor6.nnqoBaHHblx KaHaJIax'MaKcI'lMaJIbHbIe c,Kopocrl4 Ha-

xoll,f lT H3 yc.noeuft fiepa3MbI,BaeMoc'I'ru pygla, noeroMry

(27-8)

rAe
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oHH 6Healor 3lIaqIlTeJIbHo HH}Ke 9K,oH,oMHq,e,cKux. fI,oMttMo

3aAasaqcr seJ'.r'Horl MarrcHMaJrbHo,ro pacqerHoro p,ac-
xoAa Q-"* H HecK,oJIbKHMH 3H.aq,eHrrflMfi ,pacrreTHorl ,cropo-
crK a, HaxqAflT yrur,oH IHa H pa3Mepbl fioflepeqHo,no ceq€-
HHfr KaHaJra I"llfl ,Kart<Aoro cryqafl. A"[s sbl6pagHbrx Ba_

S , :  
* r t ,

(27-e)

r,Le K - crpor{TeJrbHaff crouMocrb :xanaJrai
a- TIIpOUeHT eX(,eIOAHbIx OrqHC.nefrnfi .

' 
Oupe4eaeur{e crouMocrr{ norrepflHHofi eueprur upou3,Bo-

Asr no cpeAHeKy6uqecKoMy pacxoAy Q"p*, HaxoAq Mfl
KaxAoFo BapuaHra KaHaJra Korurrecrtso ll,ooepfiHHofi eHep-
rHH rro Qoptnly.n,e:

3 :  T lQrp  Ip , (27-10)

ree _3 
-Tep,fieMas B ro4 gHeprus ,B KBT-tt;

.lp- norepfl Hanopa Ha I noe. .il{ Ka]Hafia (6epercx e
npoMurrqx (0/oo), T. e. B rbrcsqHbrx ,u,o.nax).

Cr,ouuocrb e)KeroAHo repnevofi gHeprnu flaxoq,sr no
$opuy.ne:

5 2 :  p 3 ,

r.q,e p-cTorrMocrb | rcer-rt aneprnul

(27-rr)

fl'ofinas Be,rHrIHHa ex(erorlt,blx 3arpaT AJrfl Kaxrltofo Ba-
pl{aHra xaua.na S Ha I noe. n 6y.qer:

s - s r * s z . (27-r2)

fl,o uunu'MyMy 4p,raeofi S, n,ocrpoes,noli no .qaHHbrM pa3-
JIHTIHbIX BapHaHiIoB, HaxoAflT SKoHoMLIqecKLI HaI{BUnOAg'efi-
uee 3Haqggg6,pflceeruoft cKopocrl{.

5. Cxopocrx B opocHTeJrbHbrx KaHaJrax 
-

B opocnreJrbHbrx KaHaJrax pacrlernbre cKo,pocrlr He AoJIx-
HbI npeBocxoAHTb AOnyCTHMbIX IIo lpa3MhI,By cxOpocrefi
.IJIfi rpyHTa HJrrr{, oAex(Abr Karaila (cu. rn. 7) r.r He AoJrx-
Hbr 6url HH>xe npe.4eJrbHo Ao,fiycruMbrx no 3auJreH[ro M
3apacraH,Hro KaHaJroB. O6urquo AJrr opoor,rreJrbHbrx KaHa-
nqB pac'r{erHbre cKopocru .rrex(aT r! npei4eJrax 0,6-
1,0 uf ce.rc. nnr-,6elonupoBau,Hblx KaHaJroB ,o,Hr.r Aocru.raror
2-3 ntlcerc u 6olee.

* Cpe.u,uexy6nqecxufi  pacxo.l ,  noryqaeTcc
cpe.u.uefi  oprHHarbr nnoua,[H nocrpoeunoro
non (nosneaennbrx a xy6) n0 BpeNreHH.

KaK Kopenb xy6uuecxnfi  ue
rpaQaxa H3MeHeHHfl pacxo-

7 1 3

6. Cxopocrn B cyAoxoAHbrx KaHaJrax

B cy,aoxolHsrx rKaHaJrax no ycJroBHfl,M gKctrJryaratrr{H
CKOPOCTI,I TEqEHHff :BOAbI .IIOJIXHbI 6UrN 

"O''O*".i 
MEHL,-

UIHMH H H,e 
llrp_e_nrrruarn I nf cerc. Ho oAHOBpeMeHHo

AoJrxHo 6urr o6ecneqero BbrnoJrHeuue rpe6onaguri ,B or_
HOlIreHHH Hepa3MbtBaeMocTll H He3aHrqeMocTI{ pycJla.

27-4. pACqET KAHAJTOB HA oHJrbTpAuHro

Be.nuqasa nor€pb Ha ,Qalrrparluro ,3aBr.rcHT of xap,261s_
pa rpyHToB rl,o Tpa,cce KaHaJra, reofiof'qecK.ro cTpoeHr.rfl,
TIoJIO)r(eHI{fi fo,p,}t3o,HTa fpy,HToBbrx,BqA H,BOloHerlpbnuuae_
MOrO cJIOt, Be/IUr{HHbI cMoqeHHoro nepHMeTpa, pacxo.4a B

)pO,B.
HH6rx florepb H3 KaHa"[os 6es
MyJraMrr aKaA. H. H. l las_
r, A. H. KoctqroBa H Ap.
BcKoro, rlpJr 6ecKoH,eqHo rJrv_
BOA ,B OAHOp,OAHbTX fpyHTax

8 :  0 ,0116f t0  (B*  *  2h* ) , (27-13)

t [e-  q - f iorepu Ha |  rcu InuHbr KaHana:s r rs lc€rc:

kb 
- xoeQ$Hqraeur. Qa.rrrrpaqu,H s ufcgrrci;

Dt< - rxHp,LI,Ha KaHaJra IIo yp$y BOAbI B ,';
n rr- IJIy,O,LIHa BOAbI B ,KaHaJI,e B ,4.

flo @oprr,ry.ne B. B. Be,rr,epHrrK,oBa, .qJrff Tpan,euouAaJrbHo-
rO CeqeHlrn u cJtyqafr 6ecxoHerrHo rny6OXo,ro 3aJr,efaHHs
Bo[OHenpoHtrrlaeMofc cJr,ofl fpyHTa

|  f t \
Q : 0 t 0 1 1 6 f t 6  t B * +  2 h " ,  1 ,  Q 7 _ 1 4 )

\  R r l '

.- -.OTTIO{IICHI{C NOJIHbIX SJI,JII{TITI{'qECKHX HHT€IrP?"IOP...
kr

l -no poaa.

k
3saqenus 2;  a Qyuxquu

R1

BR

h" 
.qJlff TPillol{o[.(2.r-rb-

HOro ceqeHl,rq npu pa3IHrrHbrx 3aJIO)K,eH{4flX OTKO,Ca m
(cy-. Qur. 27-l) 4aunr Ha rpaQla<e (Sur. 27--3).

[pta _. xoueqnofi r"ry6uue T BaJreraHxfl r,pynTa 3HaqH-
rc.nrgofi BoloinpoHHuagMocrt{ M,ox{Ho noJlb3oBaTrcq lofi xe

k B K
Qoptuyaofi (27-14), 6epr 3Har{eHHr 2 , e SyHKrruu ;

Rt hK

T
AJIff pa,3nHTrHEilx OTHOlxeHHfit; npv Sano>KeHull oTKocoB

' L K

m:1,5 no rpa$uxy Qur. 27-4.
Alq He6o.nnuux KaHaJr,oB BJrr,tflHl{e oruocr{Te.nu,ofi r,'ry-

T
6nsrr sareraHH,rr 

J* 
nRVnrg,B 3Halru?eJrtHofi ,eolonpoHu-

uaeMocrn Ha Be.irHrrHHy Su.nnrpauHoHHbIx norepb HeBe-
JIHKO.

Kp,oue Bbrrxe[pHBeAeHHbrx $olprrly.ll,,rr,oJryg,BHHhrx Ha oc-
H'oBanr{r.r reoperuqecKux perueHufi, A. H. KocrsxoBuM, no
AaHHbrM o6pa6orxu pegyJ.rbraroB HenocpeAcrBeHHbrx Ha-
6nrcAeHr,rfi norepb BoAbr B KaHaJrax, nocrpoeu rpa+rrx
(Sur. 274) E np'eAJr,oxegbr eM,rrrrpwqeoKue Q,o,prvry.rrbr AJrn
or{pe4eJren,Hfi nqrepb BoAbr Ha I noe. rrrt4 Karaila c B
npolleHTax or rlpoTeKauqero B HeM pacxola BoAu Q u3lcerc:
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Que. 27-3. I-pa$urc dtn onpedeaeuus
k - B . ^

aHaueuurt 2 . s fiyugtuu ; scrtyqae
ftr tL11.

1ectcouertuo ?/ty6oKo?o saJte?aHufl Bodo-
HenpoHutltaet{o?o cJlotr ?pyHma

35,0

3qc

25,0

@uz.

, leHufl

CJIO'I

27-4. fpafiurc |tn onpedeneuun sHa-

h
2 -- s crtyq.ae KoHeq.Hoft enyduuot T

kl

"py 
Hma sHaqumer.ot+ofr aodonpouulttae-

.MOCtnU

frr?)*
\kq

a) Anfl  KaHaJroB B nerKonpcHurlaeMbrx npyHrax

3 . 4
s : - ^ ; 9 t ;  ( 2 7 - 1 5 )

Q0'5

6) g"nq KaHanoB B cpeaHenpoHnuaeMHx rpyl{Tax

l 9
t :  - :  

.  
o / n ;  ( 2 7 - 1 6 )

Q0'n

n) aan KaI{anoB B THxeJIbIX MaJIonpoHrutldeMbIX rp'J"H-

Tax

o :  
o ' 7  

% .

Qo't

(27 - t7  )

Hgxe (a.nq opneHTHpoBIff B orHo[reHI{H B'e.rlHIIHHbI

Sn"nrrpaqfioHHbIX norept) npHBonfircff HeK,oropble AaHHbre
HenocpercrBeHHblx ga6"nrolesIEfi no $nnmpaqllH B KaHa-

flax.
Tar, s ra6r. 27-4 npI{BeAeHbI AaHHrile ofiblTitblx Ha-

6.nrcAenufi eerHqLIH Su.rrsrpaquoHHblx norepb le^at rcu Env'
HbI ,KaHaJIa B IIptoIleIITax oT pacxola 'BoAbI npH cpe.llHe-

np,oHlIuaeMblx rpyHTax.

Ta1nuqa 27-4

llorepn Ha Qnrrrpaqun B rpoqenTax or pacxola BoArt

na I tcn AJTHHsI KaHaJIa

Pacxo.n, KaHaJIa
a .ullcerc

floreplr n %
or pacxola

na | rc,rit

I o".*oo *r"rnr'l

|  .e*rr fcerc |

Ilorepn e 9,6

or pacxola
ga I xttt

0 ,03
0 , 0 3 - 0 , 1
0 , 1 - 0 , 2
0 ,2 -0 ,5
0 , 5 -  I  , 0
1 , 0 - l  , 5
1 , 5 - 3 , 0

l6
r6-12
t2-g
9-6
6-4
4-3
3 - 1 , 9

3 , 0 - 5 , 0
5 ,0 . -10 ,0

10 ,0 -20 ,0
20 ,0 -100 ,0

100,0-300,0

B ra6.rr. 27-5 npI{BeAeIrbI AaHHbIe o tso3M'o)KHbIX 'Ilore-

pflx Ha Qra.rrmpaqnlo B pa3fiHrrHbrx FpyHTax I43 HeO6JIHllo-

Ba ,HHb IXKa f l a roB ,T IaXO4g I I l nXCf fBgKCnJ IyaTau l IH r l eMe-
see 5 .uet.

Ta6ttuqa 27-5

llorepn ua Snnrrpaqnn B rrFfcgntu Ha I u2 cturoqeHHofi

noBepxHocrH KaHaJIa

HauueHonaHHe rPyHToB

f lorepu
.nslcymrca
,te ctr,to.le

noBepxllo-
CTH

HenpoHutlae:\tafl rJII{Ha . .

I-.uuna cpeAHefi npoHl{IraeMocrn c BoAo-

Hen po H lluae M bI [{ H I'I )I(e JIe}KaUlI'I M C noe M

He iuxe 0,6-l  u or ocHoBaHI'Is

O6HxHoeenHag rJI l tHa, urucraq f loqBa

r{nl,r BynKaHI,IqecKIIfi nene.rl

fpane.nucraq I'uIH necqaHafl IJII'IHa, cqe-

l{eHTupoBausurf i  rPanufi ,  f iecoK -

I-lecor
flecqantte rPYHrbI .

flecqauue rpyHrn (c npnrrtecrro rpanr'tn) .

flopucrue FPaBenHcrble rPYHrbI

Becuua rPaBenucrbre rPYHrbI .

0 , 0 9 - 0 ,  1 1

0 ,  I  1 - 0 ,  l 5

0 ,  1 5 - 0 , 2 3

0 ,23-0 ,30
0 ,30-0 ,46
0.46-0,53
o :61-0 ,76
o :76-0 ,91
0 , g l - 1 , 8 3
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@uz. 27-5. I-pa$uK K.ueeurlueHmos noftiepb c Bodw I KaHanax Ha no?. ttrt e 9,o om pacxoda KaHaia

27_5, O.IE)KAbI H OEJIHI{OBKH KAHAJIOB

t. OcHoeHHe rr{nbr oAex(A H o6JrHrIoBoK

llpuuen'eulre Ha .KauaJrax 'pasrntruoro poAa noxpnrnfi n
OAC)I(I I,IMCET CB.OHM HASHAqEHHCM: sAIIII{TY AHA R ,OI'ICO.

coB otr pagMbr'Ba v MexaHlrqecKnx sogAeficrBufit, yMenb_
HeHHe n0Tepb ua Qurrrpa[prK], yMeHbrueHHe ruepoxorBaro-
crr{ ,uns noBbrrtreHuff npony,cKnoft cnoco6g,ocru p}nc.lta.

OcnosHhllttlt TItnaMLI nptlMenr€Mbrx B Hacrofiulee,B,peMfi
oAexJL flBJrqrorcrr: l) ua6pocxa H,3 KaMHr pag.nn.ruofi
xpynuocm; 2) KaMeHHaff MocroBaff; B) rauesube Moure-
HHe Ha pacrBope; 4l ,6ero,snue E xeaeso6erorrnbre o6nu-
qo{BKI.I; 5)'r,op'rperupo{BaHr{e; 6) ac$aarro6grousue o6tu-
trOBKE.

O.qexan rr{rroB no rltr. 3, 4, 5 H G sersrorcfl naH6olee
COBCPIUEHHhIMI{, YAOBJICTBOPflff OAHOBPCMCHHO BCEM OCHOB.

HbIM tpe6onauunu: BoAoneflpogullaeMocrtr, 3arrlr{Tbl or
paSMbrBa H yMerrbrueHHro uepoxoBaTocrr.r.

nts yMeHbrueunrr SnntrphuHH Boru H3 KaHaJroB rtpn-
MenfiroTcs ynJrorneuue oTKocoB 14. AHa raunofi, KoJrbMa-
rax, ueQrflHbre oA€x{AbI, }roKyccrneHHoe con,onrleBaH[e
FpyHTa, 6no.nonaqecr<ue cuoco6u yMeHbrrren[fi Boronporru-
qaeMocTH rpyHTa, MexaHl{qecKoe y[noTEeHI{e.

2. KaueHsan na6pocKa H KaMbHHbre MocroBbre

Kau'essar ua6pocxa cJryxr{T Anff [pe,(oxpaneHr{fl AHa
lr oTKoc,o,B KaHaJIa oT paSMbIBaIOUI'en) IefiCreHg rBo.&,br.
I(alrennyro na6p,ocry ycrpanBaror rra l5-20-caHrn,Merpo-
BOM CJrO'e rpaBr{fl Lrnr.r KpynHo3epHHcrorCI fleoKa IIpH oTHo-
cETeJIbHo ue6o.unruux cKopocrflx reqenne. H Ha c"noe ule6-
Hs_npn 6onee sHaqureJrbHbrx cKopocrrx (Qur. 27-6\.

To.ntqusa na6pocra xowe6.n'ercq sr 30 ao 60 clrt, Eoxo-
.f,g B orAeJIbHEilx cJllnlafix Ao | .tt. K ueaocraTKd,M gror-o

Tgna KpeIIneHHfi OTIIOCI{TCfi nOBbIIueHHafl IIIBpOXO:B8TOCTb,
BbISbIEaIOUlafl 3TraqHTenbHhre noTepH Hanopa Ha TpeHHe.

Kauenswe MocroBbre y,crpauBaroT rra l5-20-caHTH,Mer-
poBoM cJloe no4roroBKr{ ug qe6Hq v rpaBurr H ,Ha Mxy
(Qnr. 27-T)i 4rq yMeHbrrr,eHnfi ,BoAon,poHnrlaeMocrr{ npH-
MeHfisrcfl MocroBoe noKpbrrne Ha pacrtsope (Qm. 27-8\.
To.nquxa Mocr,o,Boro [roKpbrrt{fi (oaun'ovHoro aJrH .u.sofiHo-
rc) B BaBI{cHMocrH m Kpy[Hocru Ka'MHff ,roro6re'rcq or
15 no 40 cn.

_ i Q>uz. 27-6. Tun rcpen.4eHufl us rca.u.euuori
ua6pocxu

I  -  t 'nwaa;2 - zalu\wraurft .caofr;  J _ xauennaq Ha6oocra

_ _llpn fJIr{H.HicroM rpyHTe MorqeHne npor{3BoAnTcff no
15-30-caHTHMerpoBoMy cJroro Kpytrnoro necKa HJrH MeJr-
,(ofo rpa,BHff.

llperrvryulecruou M,ocroBbrx Ha MXy sts.rrfitorcfl: gracrnrr-
Hocrb, [pocrora yctpoftcrna n BogMox<Hocrb HcrloJrb,3oBa-
HUfr MOCTHbIX MaTepHanO'B; IIeAOCTaTKOM r{X q'Brrr,eTcs
6oaru as,BoAorrponuua eMocrb.

Kauennue floKpbrr,rrfl - Ha,6p,6s112, MorrIeHHe -,npHMeHff-

IOTCfi npeHMyIqecTBeHH,O,Ha KaHaJrax 3Har{HTqrrbHbrx,ceqe-
nuft tt cyAoxo4Hbrx, rAe .ponb ,ruepoxoBaTocru orHocuTqfib-
HO HEBEJII{KA.

B cJryqae BoAorrpoH[ruaeMbrx ,rpyHToB BBr.rAy 6onnurrx
Sn.nrrpaqnoHubrx rroTepb MocroBoe EoKpbrrue 6ee cneun-
aJIbHbIX_ upotuooSHJlbrp autloHrrbrx raeponp urrufi He,tt pH,Me-
HHMo. B stolr cJyqae cJr€Ayer Ll,cnoJrb3oBarb r(oJrbMarax(,
TOpKpeTlIpOBaHIIe I.1.JIH nepexolt ,K ,rOIa[Ke rvroCroeofi Ha
paoTBope.

3. EeronHbre H x{eJrego6eroHHbre oAe)KAbr

3ru oAexlu flBJrffror1cfi sau6o.nee HaAelr(HrrM .H coBep-
ITIeHHbIM Tr.lflO,M IrOKpbrrHf .

!,.nn ycrpoftcrsa 6erosnux o6luqo,noK npuMensnlcq 6e-
Tonbr .[Byx BHAoB: xil.rpHbre - BoroHenpoHnrlaeMbr,e (co-
craBa I :  6- l  :9) e o6n[[oBKax, ocuoBnbrM Ha3HaqeHHeM
KoropHx sBrflereq 6opr6a c norepflMll na $ra.nbrpaqnp, H
roIIlHe (coc, a'ua I : 12 Ao I : 16) s o,6rffuoarcax, cJlyx(a-'  B cyroxol,Hbrx KanaJrlx-3auxra or loslekcrBnff cyloBb{x Bo{tr,
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zAIIIEJT rperin: rtnporExt Hq'EzKHE cpopyNeniln
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@uz. 27-7. Tun rcpenneHufl u3 Ka.ilteHuou uocmoaod Ha .ilxy

a - 6eg noAroroB1g; 6 - na noir,roroBKe; ./ - .nerxue rJIHHHcrbte rpynTbl; 2 - ynopnuh (l.trt orxoca) 6.ror
rxryqHoro KauHfl 0,35-0,45 ,t Ha Mxy; 3 - no.u,roronra

I
b.T
\ \ l

sl

@uz. 27-8. Mou,eruue Ha'Pocmsoqe

.l - Sa.nelXa Tpel]II,IH H gIBoB I(eMeHTHblM_ pacTBOpoM; 2 - t*lOuteuue

KaMHeM Ha qeyeHTHoM pacTBope; 3 - ule6eHqaraq nolroToBKa c.JIOeM

0.16 ,tt

IqHx AiIfl 3aIII't4TbI npyHTOB oq pa3MblrBa I'I AJIfl 3a'KpenIe-
HEq OTXOCOB.

B xeJreso6eroHrubrx o6nuqoBxax ficrroJrbsylorcfl x{ItpHble
'6eeossr. AprrraTypa I{.3 npy.Tbets ,4l{aMerpoM 8----12 Jttrt

ycralraBnHBaercg B rIpqAoJrbHo,M 14,Ilonep,e'qH,oM HalrpaB-

JreHr{rx fla ,paccTos:fl'r4rr 2['-30 c,, 4pyr oT Apyra; [po-
qelrT apMr{poBaH.fifl o6HsHo H'e InpeBbruraer 0,2olo.

B o6uqgrtx reoJlofxqecKl{x ycJIoBI{sx ilpll 'Ha.II'H'tII4l{ xo-

polirefi noAloroBxrr vrJrr4 Apeuaxa rorrtnHa '6ertonnutx o6-

JrHrIo,BoK r{one6Jlercff or l0 Ao 20 cu,,pexe Ao 30 cn, a

x(eJr,e3oderoHHblx or 7,5 .4o 15 cJet.

,[,na'upeaorBpallreHl{fl rI'oflBJIgH,Hfl TeMrlepaTyp,Hblx Lr

yca4oqublx rpelqt{H s'5etoHHofi .oi6.[uuoere ycrpauBalor

TeMn,epaTypHble IrI'BbI, sa,floflllffeMble nJIaCTHTLHHM MaTepH-

aJroM - ac6a"rrnroM, .4epeBoM, npoKJIaAKofi il'pOcMoJIeH[IbIX

inlcroB roJIfi Pt 'rp. (Sur. 27-g)

t) PacmSop

Cmanutan Mdcmuua
- /50 x 6rtrl

ae)

@u2.27_g.Tunt tusoEE1emoHHuJco6JLu4oSKucomKoC0SKdHa/108
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@uz. 27-10. Bemouuute o6rtut4olKu omKocor KaHaJtlB

Paoolosn.ne MexAy TeM[eparypHbrMH rrrBa,MH O6HqHo
upHHr{M,aeTcfl 2-.5 n B 3a,BIIC}TMOCTII OT TOnrrIHHbr O6nfi-
IIOBKH, a .ryHpHHa rrr'BoB Iro KOHCTpyKTHBHbT,M COO6paX{eHH-
ffM-or l0 Lo 50 tt tr .

PYXTTTITI H TOJIUII{HbI OACXAbI 3A.IIOXEHHC OTKOCOB B 6CrO-
Hfi,PO,BAIT'HHX KAfi'AJIAX H3MEHffCTCfl OT BEPTI,IKAJIbHOTO AO
I  :  1 ,5 .

4. TopxperupoBaHue

Topxperu.poBaHne r4ox(H,o [p,HMeHfiTb HJIH :KaK caMo-
croqteItHHfi THn o6.nnuonxH, HaHocI{MbIfi ,Ha MeTaJIIHqe-
cKylo c,eT,Ky, LIJftr B COI{eTaGIHU ,c O6fiHUOBKaMH I{g TOI[efO
6eroua, uocroeofi H n'p. Arq ",npHIaHI,rs n,ocJrqAHefi rBoAo-
HeIIpO,HH,IIa'eMOCT,I{ n C [eJ'rbIO yMeHbIUeHr{fl IUepiOXOBaTOCTH.

rfloxpurue ropKperoM no 6erouy ,[pou3tsoAHTcq B l-2
cJrorr npu roJrxrru{e Kax{,{oro caos 5-15 ,wu. flpu uane-
ceHLIH TopKpera s 2-3 cJroff rro MeTaJrJrnqecxofi cerKe
HopMairbuofi Tortrlu,Hofi c.irelyer cqnTarb B-4 c*t,.a MaK-
cHMaJIbHofi - 5 ctvti pn6g cJreAyer Hauoclrrb c npoM,exyr-
KaMr{ a 2-3 iltr..

5. O6.rrurIoBKH HB acQaJrbroBbrx n 6nryrvrHbrx
MarepHaJroB

flpnueuarcr,o6"nuqonnu acSa,rtr,o6erouHue, ua ac$a,rr-
TOTBOFO paCTBOpa n ycTpaHBae.vrbre nyTeM llpoilrllTbl'BaHHfi
,or{Tv"MoM.

Ac S a Jr  bro 6 ,e  r ,o  H H br .e  ,o ,6Jr  r r  u  o  B,KH [percraB-
.rlqror co6ofi cMecb acQallroeoro 6nly.M,a .c 3arroJrHr{TeJreM
(necxov-n rrle6neM rr{uru rpanr.rervr), Hanperyrc Ao reMnepa-
Typbr 160-l8OP H yr(rraAbrBaeMyro B .4efio c reMnepra.rypofi
He n,nxe 140o.

llo ,rpyuuocrx 3epeH MHHepanbHbrx oocraBJrrrrorrlnx 14
cqAepxauuro ac$aabroBoro 6uryua, corJraoHo TV ly,rnoc-
,4epa, pasruqatoT yKa3aHHu,e s ra6.n. 27-4 Tn,nbr acSa.nn-
ro6eroHoe

AcQa.rrrr'oBeronHbre,o6.nuqosxu ycrparrBaror npu HaJrH-
q,nll rpyHToBblx ,BoA ,H cKJIoHHocTI{ rp,ylIIToB ocHoBaHHfl K
IIyqeHHIO Hra l0.CeHrHMeTpOBOM cJr,Oe [OCVaUO-npa,eeIUCrOfi
rlntri rpaee.nucrofi noAroroBKu, a npu orcyrcrBur.r 3THx

Ta6nuqa 27-6

Cocrae pa3flHqHbrx rurroB acQarrro6erona

Tun acdaarro6eroHa

Co.u,epxanne
acdarlroeono

6nryva B 96 or
aeca gcefr MI.r

pair lnofr qacrlr

Ao

d)

s)

U

$
€
(l

s

Kpynuosepnucrufi

Cpe4neaepHucrrtf t

Merxosepsncrttfi

35

25

15

5 - 7 , 5

6 - 8 , 5

7 ,5-9 ,5

ITodzomoflxa atoef,i lSA

)/(ar6em ofitu4o6ru 0,12
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ycnoBl{[-HerrocpeAcTBeHHo Ha npeABapHTeJrbHo ynnorHeH-

HoM rpyHre ocHoBaHHrr. TonuHlra o6n,HuoBoK Hasrraqa'ercff
B trpeAeJrax 5-8 cn. D,trs, 6enrurefi tsoA'ouerr,poyuqaeM,ocrs
noBepxnocrb raKux o6ruqosor peKoM€HAyerdn oKpauIE-
Barb Fopr,rr.ru 6nryMoM c 4o6asrofi Koporr{oBoJroKlrrlrcroto
ac6ecta B Koruqecree l0-15?o no Becy.

O 6 r u q o B K H  H 3  a c Q a J r b T o B o r o  p a c r B o p a
(u e c q a s u rt a c Q a a r r) upeAcrae.urtor co6ofi oMecu
ac$aarrronoro 6uryMa, ganoJrHr.rreJlff r{ rlecra, yK.rraAblBae-
MbIe npn Tex xe ycJroBlrffx, qro fi ac$arrro6enonuue cue-
clt. flo KoHcrr'creHrlur.I ux noApa3AeJlflroT Ha ynnorftIfleMbte
H JIUTbIC.

Cq4epxauue '6nrryua o6tilrluo Aocrlraer 9-l40lo no Be-
cy, cocraB pacrBopoB IlpoelffHpyercs aa6oparqp'uefi. Toa-
IIIH.Ha o6ruqosor KoJr'e6Jrercfl or 3 .qo 5 cu. Kottctp,yr-
qng .Hx raKafl x(e, KaK a acSaarlo6erounux.

O 6r H II oB K H, ycrpauBaeMbile nyreM flponuTbll]atwfl,
np€AcraBngIor c.noft rqe6un, yJIox(eIIHor,o Ita eclecrseH'Hblft
rpyIIT, yIIIJIOTHOHHOIO KaTKOM n flpOIII{TaHHOTO'pa3JII'ITBOM
Nlpsqero 6utyua c paclslHHqosKofi IIoBBpXHogrli ule6eHoq-
Hofi .Me.[o.Irp.

3rm rl{fl o6nHqoBKH IIpoHHIla,eM Anfl BoAbI H no3ToMy
npuMeHHM rurasnbrM o6pasou AJIx saIrIHTsI rpyHToB or
pa3MbIBa H TGIIbKO q,aCTHIIH0 AJIfl yMeHbUeHHf noTepb OT

Qrmtpaquu. To.nutusa arl{x o6fiuuosoK - npnl\[epHo

I cn.
OcHoaHErM HeAocrarKoM acQa.ntronnx oSnuqosox flB-

rflercg npo6unauHe Hx pacrlrreJlbnocrblo.

6. fnuHqHoe ynJtorHeHue

3ro'r rHrI ylJIorHeHLts npuMeuflercn B cl'yqae flecqanHx

n rpaBenncrhlx rpyHToB H npeAcraBJlser co6oft cnofi

yrpartr6oeaHsofi HfiH yxarauuoft rJIHHbr ronulunoft m

20 Ao 100 c.tlL - B saBI{cI'IMocrH or r.lty6uttut Ka-

HAJIA.

.[,nr upeaoxpaHeHnfl rJIHHflHoro ynJIorHeHHs o' rn'poMep-

ganHq noBepx Hero yK.[aAbIBaIor aaqntgufi c.ltofi ug ne-

cxa, MeJIKoro KaMHs H rpaBnr ronqunofi 40-100 cN'

B trpereJlax rcole6arguff ropusoHToB Bor,bl ycrpallBalor no-

nGrrHHTeJIbHoe yKpenJeH[e I{3 KaMeuuofi ua6pocKu H;IH Mc-

cronofi (cr'r. Snr. 27-G).
flpu rJIllHfiHoM ynJIorHeHHu nau6o.nee tlacro Bcrpeqaer-

cs 3aJrolKeIIHe otdocos m:2,5-:- 4. IIpoBqpI(a yctofiuuno-

cTI{ rnHHffgOft OAeX4U U 3autHTHorO CJIofi gDOH31BOLI,]ITCfl

no cuom6y, upIrMeIIseMoMy lrpu pacqere gKpaHorB H 3a-

IU}ITHOTO CJIOfl B 3EMJIflHbIX TIJIOTHHAX.

7. Ko.nruarax

Ko.lr,uarax KaK Mepa 6opu6st c SuanrpaIIHoHHb.IM" n9-

TepflMr{ ocHoBailr Ha co3Aa,HHI,I BOLOIteTIpOHI{qa'eMoR nJI'eH-

KIr nyTe,M BMbIBaHLIff QI.usrp,aUHOHHbI,M tIoToKOM OCax(AeH-

rlbtrx Me.IIKHX qaCTLtU TJIHHbI, HCITCCTBeHHO nSOAUI\',IOfi B

KaHa.[ B B,]IAe FJIHHHcroro pacrBopa, [yTeM aa6pocxlt ee

B ,B,oAy HnH orcbIIIKH ToIIKoro lo-canrnuerpoBono cJIrorI

rnullbr IIlo nepHMerpy KaHaJIa.

Befiay r,py,u,HocrI'I .[ocrHJI(eHHn paBrIoMepHou ocar'Kn

qacrgu no AJIIiH,e 'KaHaJIa H B031{'qX1HOCT,H pa3MnBOS O6-

paaOeasUreftCR gJIeHKH KOJIbMaTa111 HellgCTaTClqiHO IIa.U.e-

X . e H , e r o n p H M e H e H I { e p a u H o H a J I b H o T o J I b K o B c o ' { e T a H l 4 f i

c APyrnnru TLInaMI'I yKpenJle,HI{H.

Alq o6effie.IeHfli ro.nruataxa Hy)KH'o' qlo6u cKopocrn

B Ka'HaJIe 6uuu HeBeJIHI(u, a rpyuT Jloxa KaHaJIa 6na

pasHo'pqAHbtM no 'rpallynoMerpuqecKoMy cocraBy c orcyr-

c T B I { e M K p y n H b l x n o p ' H e 3 a J I o J I H e H H h I x M e J I K H M M a T e p H a -

no'M.

P ASIIEJI T P ET'4 E : f A T POT E XH H qE Efi ''E COO PYXEH'' fl

8. He$rnnure oAex,qbr

Olex,qu aroro TIr[a, KpoMe yMenbrueHnn Qu.nsrpa[HoH-
HhIx noTepb, noBbuualoT csggnocrt n.ycrofiuuBocrb orKo-
@B, JIo BcJIeAcrBHe BogMo)r<,gocru BuIMI{Ba ue$rnurrx
ocrarKoB Herprtrog€rrgbr (l-Z roqa)

I:tg He$rnuux oAex(A npr{Megflercff nerKaff [{ Tfl}r(eJrae
ueQtr c 6o.rlruruM coAepxauueM rcMo.rr,HcTbtrx Berqecrts; TF-

_xeJras ueQtn rpelBapr.rreJbHo noAorp,EBaercff (lo 100").
Ha ycrpoficrno I uz ne$rnuoro norpurux (nyrerr,r Heno-
cpeAcrBennoro nonrBa H npo[r{TbrBaHut ecrecrnennofi no-
Be,pxuocru .nr.r6o troJrHBa c rrpeilIBapHTeJrbHHM ,pbrxrreHueM u
uoc.ne_Ayrcuteft yrpau6osr<0fi) o66rrHo pacxo.ilyercs m l0
.uo 19 a ue$TffHbrx ocrarKoB.

9. Cnoco6 HcxyccrBeHHoro coJroHrIeBaHHc

rpyHroB

Sror cloco6, flperJrox(€nHufi A. H. Coxorr.oscxlrM KaK
cpelcrBo 6oprr6nr c rior€psMu Ha Qu.nrrpaqnrc, o,oHroBil,ts
Ea BHecen,rrrr .s floqey rrarp,lreBbrx co.nefi (NaCl). B ,pe-

synbraTe xflMfl.Iecrofi peaKr{I{H crp}riKrypa rrorrBrr npuo6-
peTaeT KaqecTBa Cc[oHIIa v craHoBr{ocff MaJroBoAoIIpoHI-
qaenrofi. flo onntruulr AaH,ItbrM, xlBeAorxge 2-5 rce NaCl
Ha I uz rroBepxuocrr{ (n san'ncnMocrrr or xaparrrepa
rpyura) Aa€T xopoune p$ynbrarbr. Ha,npnrvrep, lro AaH-
,HbrM Kauescxofi-.[,ueupogcrofi onuruofi cra,Htlltx, o6pa-
Soma oArloro fiB KaHanoB (rpyur -.uerrufi nnrresarbrfi
cyunuor) uo raKoMy cnooo6y trpE rropMe NaCl c
2,5 rcz/uz no3BoJrrJra yMeubrrrnrb rro/repJr Ha $utlrpaqurc
r  9 -10  pas .

10. Eno.norurqecKue cnocodbr yMenbrrrennfl
BOAOnpOHT{TIaeMOCTH rpyHrOB

K 6uo.noruaqeoKl{M cuoco6au yMeHhirreunrr BoAoIIpoHH-
qaeMocTH rp5/HToB oTHccr{Tcfl HcKyccTBe'HHo,e orneeHfie
rpyHra (u,pe4noxeuuoe a lg47 r.t). B rpyHr .BBoAHTc-n

opraur.rqecKoe BgulecrBo (conoua, pacrurenbfue srxorbr u
T. tr.), [ocJle 3arroJrftIelll{fl KaHa.[a Borofi opxaultrreoKoe
BeIIIecrBo pasJraraercff anaspo6uurrvru,6ar<repnnlrr H np'rd
gTOM IIpOHCXqAHT IIOBbITUeHIIe ALICIIepCEOCTI{, trJraCTUrr,HOCTH
u BoAoHerrpoHHqaeMocTu rpfyHTa.

I1'parruuecru sror cuoco6 ocyulecrBJrfler,cff tryreM .cMe-

urenr{t rpyHTa pycna KaHaJra e peeauofi co.nouoft rr r. n. B
BHAe cnoq 5-7 ctt, noKpbrBaeMoro cBepxy 3aur{TnbrM cJroeilt
cJrerKa ynnorHenHoro rpyura B 10-15 crt.

1 l. MexannqecKoe ynnorHen[e

Mexagr,recKoe y[JrorgeHne c npeABapurenbHbr'r\I puxJle-
HHeM Mo)r(er CyqecnBerrHo cgH3HTb 'BoAorrpoH'rl,rlaeMocrb

cyrnl,IHHcThrx rpyHToB, LIMeIorrIHx MaJrylo rIJIorHOCTb,

crpyr(fypHbrx rpyHroB c'cocpeAoroqeHHHMH xoAaMu Qtt.nl-
Tpar.tHH.

Vn.noruen'ue npor.r3BoAurcfl npu coorB,ercrnyroutefi o,nrll-

uaattr,oft BJraN(HocrLI, r.ny6una yfirJrornenllfl AoJIx<Ha 6uro

He MeHee 25 crt c yBeJuqeHHeM o6seusoro Beca rpyHra
B yrIJrorHeHHoM cnoe Ha n-25o/0.

t f . M . J I o u n b e ,  A .  C . B o 3 H e c e H c K n f i u  C .  f . X a e 5 -

HrrXoa, O nporNnorSnaurpauuouHux neponpusrufx I  tsauir lax H Bo'

roeuax, xypgal 
"fn.uporexsuxa 

H MeJIHopaqHfl' }t 9, 1951.
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l2., l l ,penax o6rnqoBKrl

[peHax noA o6.[uqosxaMr.r eo. us6exaHu€ lx noBpe)K_
Aerrurr or rranopa rpyuroBbrx H Q,u.nmpa4uosfiux BoA flB-aneTcs Heo6xq4r.r\,rhrM Meporpuflrreu. hp;";;,'o6ecneqH_salouaft orBo.q 

lgynrop3rl r' Qu.nmpr,qubn,unx' BoA,rrapy-)Ky, ocyulecrnnxerca:- I ) rryreM y,crpoficlna ,nrof oO""rl^;i-
xofi coornercTByrouefi ,noarrrrosKu Hs cJroff KpyrrHoro ne_cKa, rpaBr.rs H raJrbKH; 2l nyreM ycrpolicr# cucreMbr
,[peH, oTBOAflIqil.Ix EoIy nenocpelcTBeHHo B KaHaJr HilU sA
ero flpe4eJrhr.

llpu orcyrcrBuu rpyHreBrdx Bor, Irlrfl, cyrJruHncrbrx H
cyuecqa,Hbrx rpyHToB, -ueprenefi t4 xogr.nou-epaToB noAro_
r'BKa to.nuruu'ofi 10-20 cil a3 npaB,r{ff, qe6nx r.rJr' r(py[-
Horo flec,Ka flBJr,fl,eTtfl AocTaToqHsiu apeuaxuhrM Meporpu_
rrueM. B ,c.nyvae npgpKq^rpyHroBbrx BoA TonrrluHy rroA_r\cToBrdx noB,oAqr qo 20_BO cJtr, a B cJryqae gHaqHTeJbHo_
ro Hx KoJrulrecrBa - trepexq.(sT fia ycrp,oficrao cnrerluaJrb_
Hofi cucreMbr Ap.eH.

B cyaoxoi,ntri xaHa.rr ax AJtfl 3arrl,r{Tbr uoxpurari or pa3-
pyuJaloqero noaAeficlsxs BoJrH flo-r o6.nlulonroii yorpu"-
?lrc" 

rorroroBKy uo trpurrr{zuy o6parroro 6u.nsrpa [np"orcyrcrtsHu rpyirrroBbrx eoa).

27-6. ycJroBHt npI lMEHEHHfl  OEJTHUOBOK
PASHOTO TI,INA

!9" nu6ope rana o6n[rIoBKH yrlnTbrBaror cJreAyroqee.
O6.nuqo'BKi r{s KaMHff B B.nAe 

";6p,;.* 

- 
nrr"" *'i"eusofi

tuocronorl rrpHM€HHMbr f,JraBlrbru o6paio,* 
"u,-l6onir"* 

n r-

::ti:91-lg{".P, 
'c}AoxoAsux) Ar.n sautrrbr or pa'Mbr-

Ba (tsonHeHHg), uexauaqeoKEx IIOBpeX(AeH,Hfi, a TaKX(e AJrfl3ATqI,ITbI OT SAPACTAHII' 14 NPC4UOft AEffT€JIbHOCTH 3.EMJIE-
poHfirbrx x(,HBmHbix.

Ec.nu saAanlefi o6ru[6,s5u gBJrfiercfi ToJrbKo 3arrrHTa or_
KOCOB KarrraJra otr MexaHHqecKHX nospexcleuarl B firpeAe-
Jrax Bo3Mox{Horo Aeficrsus BerpoBblx Ia cyAoxoAuhrx BoJrrr,
Moxcro orpagasuBarb,cs ycrpoficreou o6JiuuosK; nc Bbr_
core orr(ocoB Jrrrub B soue rericleus yKa3aHHbrx Saxlo_pOB.

3Haq 'noJruyro Bbrcory BoJrHhr h, no
aBropa MoxHo oIIpeI,eJrHTb BhrcoTy
BoJrHbr y 6epera:

(27-r8l

@opuy.ne T0ro x(e
uur'epQepnponauuofi

#(r ,6b+B;2

h a :  h

4

{ o , s B " r r g . - - t (27-t9)

7 1 9

3qecr l-wuaa cy.u/Ha B il;
a - yFoJr HaKJTOHa oTKOCa K ropr.r3oHTy ts rpaA.

3uaa h 6 no D_eKoMeHAyeMofi |OCT 3255-46 sMnHpHqe_
crcofi $opuy.ne H.. H. Ai<vn^o"*.o, Mo,x(Ho orpqAe",rJrrb.Bb{cory B'CKarbrtsaH'f BonHbr Ha orr*c (clr cu6rofiHoroypoaur) :

ha :3  ,2kh6 tg  a  ,  (ZT _201

rre fr -xos0Ququ,eur, 
saBucflurr.rft ot cleueHn ruepoxoBa_

Tocru orKoca (crrl. rn. 7).

Hues fre, Mo)KHo.,j^o* 
t9p"y.ire 6ox<uqa fI. K., noAcq1_ThrBarb abrcory aepxueli ip'arul{br KpenneHr{fl HaA enoKofr_ftrbrM ypoBHeM:

O6u.ruo Ha HaIuHx__KaHaJIax BeJru,rruHa ft, nory,Iaercs Btrp,e4e.nax l_l,S .*t. Huxunfl rpagr.rua K_penJrelrHfl oupeAe-
ta ero Ha l,S u Errx<e MnHH-

KAIIAJI.E.

B npeAe.nax Aeficrsas BoJrFr
nrxnoft Mocrosofi H KaMeF_
ILIM LI3 Haa6oree qenecoo6-
:IeB03MO}{(HOCTb MeXaHH3aUHr{
cTeneHb.

ror(pbrrr.n HeKoropbrM' 
""r"i1#;u ";:ifr#Ir",.Tffifi:qecKHe 

Sopvrv;rnr.
IIo n. K. Eo>rr.rvy ToJru{HH1 rroKpbrrnr. HaxoAurcr rro

Qoprrly.ne:

, ' - h e + o , 5 f t s i n a .
(27 -21,1

b  _  0 .36  h6

(t"  -  1)  cosa 
'

3Aecr ix - ofierrruuri Bec KaMHs y rf us.
Hux<enepou M. H- .Ilynuucxurrl2 Ha ocHoBarrHr.I oKcne_

pI{MeHTanbHbrx l.rcc.fieAosaHr.rfi, [poBeAeHrrhrx n BHHI/I
IIOATCO ANfl ONPCACJICHHfl TONXII{H'I KAMEHHOTO NOI(P'I-
TUfr, np,A":IOX(eHbr cJreAyroulHe 3aBHCHMOCTH:

ro soprrry"re

Q : I lfrg (27-231

\27-221

HaxoAflT cp.c4uuti Bec prBaHoro KaMHfl, ynox(eHHoro B
noKphrrue (Q rcz), fiocrre sero TonuIHH,y nor(p6rlu, onpe_
AeJrflror no Qoprr,ry.ne:

(27-241

rAe D -ro.nquHa noKpbrr,Hfl, B .ttL;

Tx_ 
- o6teuHufi Bec KaMHff n rcef us;

h - nwcora BoJIHbr B trt.

o6.nNqosxlr [ 'r3 nJracrurrHbrx rpyHToB npuMeHqrorcfl
rnaBHbrr{ o6pasou A.rrq yMegbrxeHufl norepb Ha $u.unr_
Pauuro npu ilpoxox(AeHHH KaHaJTOB B OHJTbHO BOAOIIpO-
H}IIIAEMbIX TPYHTAX U NPIH OTCYTCTBMH BbIKJIHH|I,IBAHIIfl HA
OTKOCaX rpyHToBhlx 'BoA.

O6nuqosxn no Turry r.ny6oxoft npon{rrKu 6rlryuorvr
npHMeHHMhI rnaBHbIM o6pasol.t npH orcyTcrBHr.r Bbrr{JrH-
HHBaHMff rpyHToBbrx BOA M \Jrfl 3aurl.rTbr oT pa3MbIBa,
MexaHHqecKHx soeAeficrsuit u qacrl{qr{o AJrfi yMeHbmeirnfl

noTepb Ha Su.ntrpauHro H yMeHbnenuq rxepoxoBaTocrH.

t .[,-p rexu. nayr fl. K. E o i,r( H q, O sbrcore BHKara BonHH Ha orKoc
coopy)t{enHs, x(ypHan ,Mopcroir Saor" Js 2, 1949.

2 M. Vl. JI y IH H c K H fr, Kauennue KpernenHr orKocoB se]rJrsHbtx
nrorHH, xypHan 

"lu.lporexHHqecKoe crponr-e;rtcrno. le 5, 1gSZ.
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O6ruqosKH H3 6etoHa, xe.neeo6eroHa, ac$a.nnro6ero-

na H acQanntonoro pacrBopa fiBJlfllorcfi nau6o.nee yH'H-

BepcaJIbIIbIMM, o6naAarct x,ocraro'{Hofi BoAoHenponrutl?€-

Mocrblo, sutcoxoil cotrpornBJIffeMocrblo pa3MbIBy, Mexa-

HllqECKEM TIOBPC)KAEHII'TflM, ACfiCTSHIO 3CMJIEPOfiHSTX

)KHBorHbIx, sapacranurc :xaHaila il uaaofi uepoxoBaro-

cTblo.
Xe.rreso6erogHble v 6eronnue o6aruqosxu ilpI'tMeHI{-

MbI npH Bcex rycIOBHqx 3a ficKJIIoqeHI'IeM cnyqafl BO3-

Mo>KHbrx 3HaqHTeJtbH,bIx AeQ0prraalfuft 
'pyua tH npl{ co'

.IICP)KAH}TI{ B TPYHTAX OPTAHHqCCKOfi KI'ICJIOTbI.- 
Onur npHMeHeHHff ac$anuro6erousux o6rMIIoBoK H

o6.nuqonor {H3 acQaJlbroBoro pacrBopa eue HeAocraro-

rreH, noaToMy [{x He cJIeAyeT npHMeHsrb IIpH npepbl'BHofi

pa6ore KaHa.[a B TeqeHHe reluloro BpeMeHrH roAa ]I npil

H e B o 3 M o ) K H o c T H y c T p a H H T b p a 3 B H T H e : p f l C T t H T € J I b H o c T I , I .

27_7. OCHOBHbIE TPEEOBAHUfl  K TPACCE

KAHAJIOB

llpn nut6ope rpaccbl KaHaJIa, ucxoAfl I'I3 ero Ha3Haqe-

HI'Ifi, SaAaHHOrO rpdCXO.lI,8, npl{HfiTblx H AOnycTI{MbIX

yrd.[ouroB, a*opoatafi TeqeHI'Iq H 
-IIP.,- 

@HoBHbrMI{ Tpe6oBa-

HtHsMH flBJIflIOTCt tvtttsnUa.nnHuft o6leu pa6or Y MIHHI{-

MaJIbHag CTOI{MOCTb KaHaJIa, qTO O651qUO COOTBeTCTByeT

VrnnuUansnOft AJIHIIe KaHaJIa. Kanan cJIeAyeT TpacOHpO-

Barb IIpeHMyuIecrBeHHO B rBbIeMKe urtll rIoJIyBbIeMKe -

nonyHacbIIII.I.

n"p" T,pacqrpoBKe x(enareJlbuo I'I36erarb Tpaccbl no

KpyrbIM CI(JIOHaM, CKJIOHaM C pa3BI',ITbIMH oIIOJI3I{eBbIMH

trBJreHr,rsMH, no CHJIbHO BOAO[pOHHI{aeMbIM nOpOAaM, ga6o'

.rroqeuublM pafiouart; B goHax niTblBylroB; npocaAoqHbtx

rpryHTOB M T, n.

flepeceueuHocrb MecrHocru, xapaKTep rpyHToB rr np.

suguBalor, s PqAe C.nyva€e HeO6XOAHMOCTr OTIqIOHeHMII

Tpaccbl oT KpaTqafi[Iefo paccTottfl{ff-rB O6XOA llrpenflT-

creuft - uJIH . 3aMeHbI KaHa.IIa Ha oT,llenbHbrx yqacrKax

JrorKoM, ToHHeneM, AIOKepOM HJIH MOCTOM-BoAOBOAOM.

llpn Heo6xoArlrMocrn TpacoupoBIil'I KaHaJIa Ha Kocoro-

BbI3bIBaIOUIHX AOnOJIIII{TeJIbHyIO noTeplo Hanopa' pa3MbIB

oTKOCOB, OTJIO)KeH}Ie HaHocoB M ApyrHe HelKeaareJlbHbIe

qBJieHI{9.

uar l  Af lLIHa cyana).

J T I 4 T E P A T Y P A

1 .  E  o x u q  f I .  K . ,  A x y H K o e c x H i r  H '  H " . . M o p c r o e  B o n H e H u e

u ero .u,eftcrBl'Ie Ha 
"oobfri"n'"o 

t 6"p"tu' Marrrcrpoftusnar' 1949'
" *-z-. 

rocr 3g0g-47, Tp"ancnoprnpyro-uas cnoco6nocru n He3aurclouue

CKOPOCTH TCT{CHH'I BOAbI B KAIIANAX'
" " "'3-. 

ib Cr g2ss-+ol Harpysrrol"a rHjlporexHHt{ecKHe coopyxeHl'Is' Bo3-

usaar, 1947.
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C O O P Y } K E H W f l  H A  K A H A J I A X

,  28_I. KJIACCHOI4KAI{Hfl  COOPYXEHHI'I
HA KAHAJIAX

C o n p f f r a r o u l u e  c o o p y ) K e  n H r ,  B o 3 B o A r . r M b r e  B
Mecrax cyuIecrBeHHOrO IrSMeHeHI{ff npoAonbHofo Lrrn4 rro-
nepeqHoro npo$n.rla KaHaJra:

a) nepexoAubre yqacrKu rrnrrr BcraBKr{ (nepexoAn),
rlpHMeHreMbre npfi He60fturnx H3MeHeHr.rsx ilpoAoJrbHoro
wJrr4 tronepeqEoro nposr.r.neft coceAHr.rx yvacrro'n KaHaJra
YCTPAHBAIOTCfl 9TfI,I YqACTKH II.IIABHbIMH BO MS6E>XAUTNC
qTJroxeHr{r HaHOCOB,. qpe3MepHbrx noTepb Hanopa u r. A.i

6) nepeuaAbr u 6uCrporoxu, ycrpar.rBaeMbre rrpr pe3-
KOM HsMCHCHHII OTMCTOK AHA COCCATilUX YqACTKOB KAHAJIA
(cru. rrr. 25);

a)-^cy.uoxoAnbre rrrJrro3br Ha cyAoxoAgbrx KaHaJrax (c*.
rn. 32);

r) .necocnJlaBHble JIoTI{r.r Ha cnJlaBHhrx KaHaJrax
(c'r. rur. 33).

C o o p y ) K e H H f r  n p H  n e p e c e q e H H H  T p a c c b r
K a H a r r a  c  B o A O T O K a M r , r  v r  c y x o A o J i a M H  ( n
roM qucJre w c pycJraM{{ c6reeux noioxoe): a) Mocrbr-
BoAoBoAbr (axae.4yra_u) u cerrerpoBoAbr (ce.rreAyxu);
o)^AroKepbr ; 'n )  rpy6u.

L o o p y ) K e H a s  n p H  n e p e c E s e H w L r  K a H a i l a
c  r t y r f f .M r . r  coo6qeHHf l :  a )  [ apoMbr  (n . r r onyuue  ne -
,penpaen); 6) Aopoxgbre Mocrbr qepes KaHaJrbr; s) ra-
Jleper{ AJrs npoesAa rpancnopra rroA KaHaJroM, npoxoAfl-
IIIr{M B Hacbrnu; r) Mocrbr-BoroBoAbr (axnegyrr.r) npu
NPOXOX(AEIIHH AOPONH NOA MOCTOM-BOAOBOAOM.

JI o r K I{ -- rr{cKyccrBerrirbre pyura, ycrpamBaeMbre BMe-
cTo KaHaJIOB Ha ]nracTKax Tpaccbr co cJroxHbrM nepece-
qeuHbrM pe.nre$ou, ilpH ne6.raronpHfiTHbrx Arq ycrporl-
crBa KaHaJra reororurrecKnx ycJrogr.Ifix, B cJryqae 6o.nr-
IUHX 3eMJrflIrbJX pa6or npH crpo'r.rreJlbcrBe nocJreAHefo H
soo6ue Bo Bcex cJrlnraflx, KorAa KaHaJr o6xoAarcq Aopo-
-xe .ryorxal.

T o n H e.rr H, coopyx(aeuue/ npn nepeceqeHun rpaccofi
KaHaJroB cHJrbHo BO3BbrrrreHrlblx (ropucrrrx, xo.[mucrux)
yrracrKoB Mecruocrr.I, o6oftrn KoTopbre oKa3brBaercff He-
ue.recoo6pa3HbrM.

C o o p y ) K e H u f f  t r o  p e r y n H p o B a H r . r r c  f i  H 3 -
M e p e H H r o  p a c x o A o B  B O A r t  B  r \ { e c T a x  o T B e T B J r e -
uuft ranana: a) BoAoAeJrHTenu, 6) BoAoMepbr.

P e u o H T H b r e  H  n p e A o x t p a H r r . r r e J r b H b t e  c o -
o p y x e H r r . r r  H a  K a H a J r a x :  a )  r B o A o c 6 p o c b r  ( a o a o -
cauuu), c6pactrBarowre Es6urocHue pacxoAbr so 

' 
us6e-

r Jlotru 6unarcr Ha cnJrorrrHbrx ocHoBaHnqx H Ha acraKa.(ax. flo xon-
crpyKrlt{H norKH Ha gcraKa,(ax cxo.u,Hbt c HeKoropbtMl{ KOHCTpyKUHSMI{
paccMarpHBaeMHx HH)Ke MocroB-Bo,[oBo.rtoB. floapodnee o acrrii cu. [31.

46 3ar.  r2S

x{aHHe nepenoJlHeHHs KaHaJIa' HanpflrMep, trPH BHeganHoM
c6p-oce Harpy3Kx ryp6unauu rr.r4liocra'nqu,t;

6) no4ocnycxl,l (eo4oesrnyefl.r) H HaHocoBtilnycr{M -
AJrfl. o[opo]KHeHHrr KaHaJra il flpoMbrBa HaHocoB;

e) nepex.nnqareJrfl.r - Aaff BbrKJrroqeg]tff or,rleJrbHbrx
]*qacrKoB KaHaJra (rpu Harudrrur.r AByx ero .rrunnr?) Ha
rrep.HoA peMoHTa vn[f' ocMorpa;

_r) anapufiuue BarpilKa,en'r.rs (eopora), ycrpauBaeMbre
o6nqso Ha cyAoxoAHbrx KaHaJrax.-

B Hacrosuler? rJraBe paccMarpfirBarorcff Jrlrtub Mocrbl-
BoAoBoAbr (n roM qucJre H cenenponoAu), Aror(epbr u
rpy6ur.

28-2. MOCTbT-BOAOBOAbT t4 cEJIEnpoBoAbl

1. Tunu MocroB-BoAoBoAoB (axne4yKoB)

I{ CeJIenpoBoAoB ,,,

O6qrae 3aMerraHurr. Mocrrt-eoAoBoAhl 14. ceJlerrpoBoArl
ycTpaMBaroTcq npH nepeceqeHHflx KaHaJra c BoAoToKaMt4,
cyxoAoJraMr.r 14 AoporaMr.r Ha pasHLIx ypoBHrx, o6uqso
npu AocTaToqHo 3HaqHTeJrbHbrx pa3HocTflx B sTHx ypoB-
Htx. flpu eroM Mo>Ker 6urs ABa cryqas: 1) KaHarr
npoBoAr.lTcff Mocroru-BoAoBoAoM H a n, BoAoroKoM (pexofi,
pyureu), cyxoAoJroM r.rrrr{ 4oporoft (@ur. 28-1,a,'b-r);
2) KaHan . npoxoAr.rr rt o A MocroM-BoAoBoAoM (unw cene-
npoeo4otrt), xoropsrft rpeAHa3garraercq Anff nponycKa
pycbr urrr4 cerreBoro noroKa (Snr. 28-1,6\*.

Bepxuee crpoeHl{e MocroB-BoAorBoAoB t4 cerenpoBoAo,B
npeAcraBJrser co6ofi .,'roroK Afifl nponycxa BoAbr vrntl
ceJreBoro rroroKa. CyAoxoAnrre Mocrbr-BoAoBoAbI, lro
.rIoTKaM KOTOpbTX npo[ycKaroTcs cyAa, [.rHofAa Ha3hr-
BAIOTCff MOCTAMI4-KAHAJIAMH.

Marepnalu. Moctn-roAoBoAbr rr ceJrerrpoBoAbr crpoflT:
rr3 xenego6eroua (6eronapyeMbre Ha Mecre fiilv, fig
c6oprnx a.neueuron), M3 MeraJrJra (craanuue), ug Aepe-
Ba v rou6untrpoBaHHbre* H3 HecKoJrbKHx Marepfi.ianoB
(uaupruep, oflopbr - 6eroHHrre r4rrr4 KaMeHHbre, rpo.rrer-
Hoe crpoeHue - xenego6erounoe; npu MaJrLIx Mocrax-
BOAOBOAAX _IYCTOH H3 KI,IPNHqA VTu'1I 6YrONOfi KJIAAI{IH

Ha qeMeHTrIoM pacTBope, npoJreTHoe cTpoeHr{e - Aepe-
BflHHoe, noToK - AepeBffuHufi HJrrl- B BHAe MeraflJtnr{e-
crofi rpy6nr il r. A.).

Hau6oree qacro BbrnoJrrrsrcT Mocrbl-BoAoBoAbl-xeJrese-
6erouguuu v. AepeBsHHbIMI{, a ceJlenpoBo.[bl - )KeJr€3o:
6erosnuuor

* Moryr 6urs c.nyuan ycrpoficraa MocroB-Bo.u,oBo.q,oB rr cerenpoBo.u,oB
H npH oTlCyrcTBHrr KaHaJra - Lns nponycKa pyqbs nJrH ceJreBoro noToKa
naa aoporofi.
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6)

tuoano Sumgno

71 72 //o/-l

//o t-t

/70 t- t

Quz. 2B-1. Tunw .ilJocmol-sodoaodoa

OcnonHue KoHcrpyKrEBHbIe cxeMbr. flo xapaxtepy pa'

6otn JIorKa Mocra-BoAoBoAa (cenenposoaa) cJleAyer

pa3nr{qarb ABa rHEa 3Tux coopyxeunft.' 
Tnn i-rorox pacnonox(en Ira uecyu,efi Mocrosofi

I(oHcrpyKllfi{I{ tr flBJlffercs BMecre c BecoM BoAbI (u;tu

ceneBoro noroxa)  B EeM Earpyaxof t  Ha [poJ leruoe

crpoerrue srofi t'roctoeofi Kogcrpyrq,El{ (Snr. 28-1,a,

6, ?rc, a).
T u u II - crenrul u ,4HI{qe JIorKa flBJIffIorcfl oA}Io-

BpeMeHHO HeCyIIlflMH IlponerHblMlr KOHCTpyKq}IflMrr

(Qrr. 28-1, s-e\.'-Coopyxenur 
rl{na II qacro oKa3blBalorcfl 6olee eKo-

rroMI{qHbIMI'I' qeM Tvfia I, oAHaKo B Pflle cJlyqaeB' oco-

6euuo npn 6onruIEx [poJlerax MexAy otto_paMu, a raK-

rxe npn apoqHblx l(ollcrpyKlll{ffx (Qnr. 28-1, a, 6\ u

,qepeBqHHblx coop1DKennffx, 4enecoo6paano rlrpuMeHeHHe

coopyxenr.rfi Tllrra I.

K6HcrpyxruBHbIe cxeMbl MocroB-BoAoBoAoB 6rtsam

pa3JrnqrrbrMn, HeKoroplle rrg HHx np[BeAeHbI Ha Qnr.
28-1*. Bu6op tofi rrJttt ruofi cxeMbl sarutl'IouT or Mecr-

HbIx yc.nosuft H npougBoAl{Tcfl Bo MHoroM aHa'lofl{qHo

TOMy, r(aK npH rrpoeKT[poBaHHH MOcroB.

Hanputrrep, npu ycrpoficree Mocra-BoAoBoAa qepe3

AoBonbno ysKoe vr ray6oxoe ytrIenbe c [potIHbIMH 6epe-
raMrr{ yAasuofi Mo}Ker 6utr apoqnas KoncrpyKllnfl
(Qur. 28-l,a'1 unu paMrras Koucrpyratus (Qsr. 28-l,e);.
rtpr 6onrurux [ponerax m neo6xoAttMocrtr [s6exarr
ycrpoficrna B 'peKe [poMexyrotlublx orop, a raloKe B
clyqae BO3BeAeHI{g BeCbMa MaCqI{BHbIx yCTOeB IIa He-

cKaJrbnbrx rpyuTax ue.necoo6pasuo [p[{MeuffTb KoucrpyK-

uHIo, noKa3aunylo Ha Sur. 28-l,a; rrpl ItrI{poKHx rI

neray6oxux '4,onHHax npnMeuslorcq ,paM.BbIe vsgl5trno-

.[oBo451 (Our. 28-1,4, e), cocroslqre I{3 KoEcoJIbHbIx

PAM; AEPCBgHHbIC MOCTbI-BOAOBOAbI BbIIIOJIH'IIOTC'I B BH-

Ae JIorKa, pacrloJlox(eunord. ua Mocre tofi llJtltt unoit
Korrcrpyrorrfl.r, HarrpxMep, 6anoquofi I{Jlu{ [oAKocHo-pH-
re.rrrnofi (Sur. 28-I,s) rr r. A.

B Mocre-BoAoBoAe noAsecHofi Ko'HcrpyKul{[
(ftir. 28-l,m'1 Marepuan norxa pa6otaet Ha pacrtlxe-

HHe (ec.nu JIoroK co6uparcr I{s AepeBsHIIbIX t<JIenoK, To
Ha pacrsxeHr{e pa6orarot 6auaaxu).

2. KoncrpyKTI{BHHe oco6enHocru

MOCTOB-BOAOBOAOB

C o n p f l ) K e H I { e  M o c r a - B o A o s o A a  c  K a H a J I o M
xenareJlbl.Io ycrpaHBarb IUIaBHHM, rlyreM yctpofictna
fiepexoAHoro yqacrKa Aocraroqno xopouo o6rexaeuoff

,tt)

t B trocneAnee BpeMs B ropnbrx ycnoB?rqx Lnc CpaBHHTeJIbHO ne6Oar-

runx pacxoron (ao 7 ilslceK\ HaIrlnH npHMeHeHHe Mocrbt-BoJLoBo,[.H tton-

secHofi KoHcrpyrqua - cu. [91.
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Qopun, HanprMep pacrpy6noft (Qsr. 28-21, zo rs6e-
)I(artue ua.rllltunlrx norepb ageprlru (urr. TaKN(e rgnbr
conpxxerulfi na Qnr. 19-49 ra. l9), xorff HepeAKo rrpu
ne6onsumx Mocrax.BoAoBoAax u AorrycruMocrlr yBe.rr[-
qeHEbrx rrrAPaannqecKrx noTepb 9To conpffxeune BhI-
noJrure?cs tt flposro B BI{Ae o6paruxx crerroK 6es
ycrpoficrna ruraBHoro nepexoAa (Qnr. 28-3).

Eoxosbre o6paruue creuxrr{ s (O.tlr. 28 2, flB.rrrorcq
oAHoBpeMeHHo H npornno$unbrparl[oHubrMr{; KpoMe ro-
ro, rtptr HecKaJrbHbrx rpyHTax o6ucuo ycrpauBaror H
nporuaoQunbrparlnosuufi 3y6 6 (n,'lu runynr).

Ha c.nyuafi peMoHTa H ocMorpa JrorKa Mocra-BoAoBo-

Aa ycTpaI{'BaIoT ilpfi ero BxoAe m BbrxoAe [a3.6r AJrfl pe-
MoHrrrbrx aarpaxrAeunfi (Sur. 28-3).

BoAonenpouurlaeMocrb JrorKoB xereso6erouHbrx Mo-
croB-BoAoBoAoB odecnequeaercs npuMeuerrr{eM IUrorHoro
BoAoueflpoHr{rlaeMoro 6eroua, a uriorAa M noKpbrrx{eM
BHyrpeHHHX nonepxHocrefi JrorKa Bo4oHefipoHHuaeMbrMtI
Gntynu,nosrrbrMr{ Marept{aJraMfi (Qnr. 28-4,e\.

/4,t0

1= 49902-4ooog

4 - pa3pe3 no
I - Bblxol APeII

46*

\s-\

//o I-l
\-./.
$r

(no nt)

@uz. 28-3. Tunoeou uocm-aodoeod Cpedasaodnpousa dtn pacxoda 4,75 u3lcerc
ocu;6-pa3pe3 no  I - I i  a - .q ,e rann ynnornHreJrbHbrx  uaoB;  A-naau;  5 - 'paspes  no  ocH norKa;  B-paspes no  I I - I I ;

ua omoc; 2 - rpar'r6osaHHbrii rpaauft; 3 - uouenue 6yauxttnM KaMHeM: 4 - naebl .4ns peMoHrHHx sarpaxlenuft; 5- sa6usra
clro.nsrofr narrefi; 6 - rtretal.rtnqecKafi nracrnHra 0t3{12 c,tl

gt-#qu

6l t"
400

t--
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3 -

<Duz. 2B-4. Tunut ynttomHeHufr. waoe Jtroctnor-Bodoaoi)oa

MeraJrJrHr{ecruft ancr (oann xoneq BoKpbtr MacJtoM, MbtJroM r4au napa$unou)i 2 - iuera.t.nnqecxuft, JII{cr c sbu'H6oM IJII KoMneHcaq,Ku;

6r l ry rv r ;4 -uera lagqecgge11JracrHHKt{coB€r . r rbHbrMgorBepcru f lM} r ,u ,nq  6oatoa ;5-npopee, I {HeuHoe nonor l ro ;6 -npopesHHeHl {as '

rpy6ra*d:5*7 cN c orBepcrr.rsMn .r1Jrff 3ano.rrHeHuq ao.4ofr Hs Mocra-Bo,q,oBo.u,a; 7 - 6urry.uuttogttutfi, MarepuaJr

L[l s bI Me)KAy orAeJIbHbIMH ceKIIHtMH MocroB-BoAorBo-

AoB (annnroulueen reMfleparypHo-ycaAoqHbIMI'I, a ilpfl

HecKaJrbHbrx lt noJlycKaJlbgblx ocHoBaHl{flx' I{ ocaAorl-

uuun) BbrIIoJrHsldTcff c BoAoHenpoHI,IqaeMblMI{ 'ylJIorHe-

Hr4flwr. Tunu raKHx yTIJIorHeInHft 6uearcr paSnrI{rIHbIMu

(cr'r. Qnr. 28-4 n 28-3).
n.ln orBoAa rlpo+LlJlbrpoBaBllreficfl It3 KaHaJIa BoAbI

c o6oMX KoHIIoB MocroB-'BoAoBoAoB Ha HecKa.IIbHbIx

ocHolBaHr{rx ycrpaHBaror ApeIIax (onr. 28-1,6 14

Qur. 2B-3).
HuorAa JIoTKH MocroB-BoAoBoAoB rlepeKpblBaIor cBep-

xy ruILIrofi (Qtur. 28-l,e), Hanpx'IMep, Anff ocyulecrBJle-

HLII IIPOC3AA IiO BCPXY .IIOTKA Vil'IL AJIff NPCAOXPAHCHtrE

BOAbI OT 3afpq3HeHl{s; Atrf^ yBeJIHqeHI'Ifl xecTKoclll4 CTe-

HOK JIOTKa IIHOTAa yCTpaHBaIOT CTfl)KKIr, A IJi^g-' He6onb-

IIIHx MocroB-BoAoBoAoB Ha opocurenruoft cerl{ I{HorAa

BMeCTO JIOTKOB rIp[.rMeHsIOT MeTafiJr.UqecKI'Ie Tpy6bil,

o6ucHo c d=(300 nn (crr l .  [16]) .

f) fro C-C

3. KoHctpyKrIrBHbIe oco6erHocrl{ ceJlenpoBoAoB

B orrllque or MocroB-BoAoBoAoB ceaenpoBoAbl rpe6y-

tor o6sgareJlbuoro yctPoficrna:

a) aopouroo6pasrioft yKperneHHofi (nanpuvr-ep, 6eros-

HbIMr.r n.truraruni noAxoAnoft qactu ($nr. 28-5), o6ecne-
qfisalouefi nrasHblfi IIoABoA ceJleBofo rloroKa K coopyx(e-

oTBpaqeHHq .flpopbrBa cenfl B KaHaJI noA ceJlenpo-

BOAOM;
r) o6ruIlosxn JIorKa coopy)KeHug, xopouo corpoltnB-

.ltsrcqefics &rcrfirpa,Hr{Io (xerreso6eroHHoe vrv. 6eronnoe

noKpbITHe Ha 6utytrtttofi nposroftKe, I{HorAa qyryHHble

nauru) H JIerKo cueHseMoft tttrI IIoBpexAeHlIH 6es Ha-

-:=i -T---'

@uz. 28-5. )Kenesodemoruruurt ceaenpoaod
(Cpednnn Asun)

a - nna*;6 - npo.u.o.rlruufr paspe3 no ocn C-C; .l - no.u,xo,u'Hafi qacrb'

vrDen.neuias 6eiottsur',tu nli.rrauu; 2-.u,au6st, orpaxrarcuue c6poc-
irVio qacTb; J - c6pocnaa qacrb, yKpenneggaq 6erouubrr,tH nJIHraMI,t ;
4-- urnopa N 1; 5 - uropa N 2; 6 - ra6uonst; 7- o.uun-o-'{Hoe Ir{oule-
nue raufieu; 8 - sacbtnxa; 9 - ypoBeHb rpynroBtilx Bo.u,; -10 - gaculnxa

pycJra

pyrueHHff rlenocTHocr[r ocHoBHofi Hecyueft KoHcrpyKuHls

coopylr{eHr{f ;

A) yKnoHoB ceJlenporBop.a fi noABoAruero v orBoAsue-

ro ero yqacrKoB, He MeHbuHx (xelatenuuo 6d.rrlurux)'

qeM yr{.rroH pryclla IIoToKa, qTo6bI u36e)KaTb oTJION(eHHF

rraHocoB [epeA coopyxeHHeM.

Ilepexpunarr JIoroK ceJle[po'BoAa n.rurofi cBepxy He

peKoMeHAyercff Bo [36e]KaHue o6paaoBaHMff ceJIeBbIx 3a-

TBopoB. Ocl coopfxeHHfl c.[eAyer rpHHuMarb npflMqrl!-

nefiuofi.
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TJTABA ABA,\4ATb BOCbMAfl. COOpyXEHHf HA KA-HAEAX

J - raeponac 6arra

@uz. 28-6. Cxeua c6opHo?o
- 6.nor l& la; 2 - xoncoarHas 6aaxa - 6aor N
5 - nacaara 35\30 cu - 6tror< N 4; 6 - nrrurbr

ucetsoo emoLHo?o cenenpo aoda

16 ; -3 -pJo -yxa  25X25cn-6 to r<  N  Z ;  E -SyHa,aveHr -6 ; ro r  N  3 ;- 6lor }t s; z- 6opronule HaKna.rr,KH _ 6aox ]6"6--

5. VrasaHnc no craTr{qecKoMy pacrreTy

C r a r t l q e c K r . r f i  p a c q e r  M o c r o B - B o A o B o -
A O B  I t  C e J r e n p o B o A o B  n p o H S B O A r { T C f f ,  K a K  M O C T O B
cooTBeTcrByloqero THIIa. llpu erou pacr{er y[poqaercfl
BBr{Ay Eailncr4r, rlocroffHHofi paBHoMepHo pacnpeAeJreHHofi
HarpygKr{ (nec noArr MJr[.r ceJreBo[o noToKa rB JrorKe I{ co6-
crBeHHbrfi Bec JroTKa). B c.iryqae nepeKpbrrr.rff JrorKa Mo-
cra-BoAoBoAa cBepxy nnuroft Arq ilpoe3Aa B pacqere yqri-
TbIBaeTcq H rroABr,rxHaff Harpy3Ka.

flpn paMHbrx KoHcoJrbHbrx r(oucrpyKrlurx (urr. Snr.
28-ld,e) pa3Mepbr xonco",refi [pr.rHHMaror o6rrcso ra-
KI,rMH, sro6br 6n.no co6nroAeuo paBeHcrBo rr{srH6arouux
MoMeHToB Ha onope (r uecre BaAe.ltKH ronconu) rH B ce-
peAHHe rrpoJreTa paMbr.

llpra [poeKTHpoBaHr{I{ BbrcoKr.rx MocroB-BoAoBoAoB 14
ceJlenpoBoAoB ueo6xoAlluo fipoBepflTb ux ycrofiwrBocrb c
yrleroM 6oroeoro Berpa B crryqae oilopox(HeHHoro JrorKa.

6. VrasaHnq rto rrrApaBJrnqecKoMy pacqery

f u a p a B J r u q e c x u f i  p a c r r e r  M o c r o B - B o A o -
B o.tL o B nporasBoAuTcrr no Qoprrlyne paBHoMepHoro ABH-
)KeHr.rt ,BoAbr (cru. rn. 2). Bo ug6exaHr{e ocax(AeHr,rfl Ha-
HOCOB CKOPOCTIII TCIICIII,IS BOATT B JIOTKC H YI(JIOH JIOTKA

HasHaqarcT c yqeroM TpaHcnoprr.rpyrcqefi cnoco6Hocru no-
ToKa (cru. n.n. 7); o6uuno cKopocni{ TerreHns BoAbr B .rror-
Ke npnHuMaror HecKoJrbKo 66nruruuu, qeM cKopocrl{ B
BOAOTOKe nepeA COOpyX(eHrneM.

flpn fHApaBflrdrrecKoM paccere onpereJrffercrr nepenaA
?1 (crra. Qur. 28-2\ rpu Bxone B iro,roK lr nepeual Boc-
craHoBJreHrfl ?2 npH Bbrxo,a.e r{3 JroTKa (crvr. rJI. 2).

Ars rHApaBJrrr{qecKoro pacqera MaJrbrx MocroB-BoAoBo-
AoB Ha opocr{renbsofi ceru (c pacxoa.arr,rn a Ao I00 nlcerc)
cocra,BJreHbr ta6.rtiuur1, no3Borqloruue 6ucrpo otrpe.[,eJlr{Tb
nonepeqHoe ceqeHue JroTKa urr 'rpy6br B 3aBrrcur,rocru or
pacxo.[a Bo.u,br r{ yKrrona {cu. l16j).

IIpu rHAp?,BJrrHqecKoM pacqere ceJenpoBoAoB roeS$rz-

uHeHT C n Qoprr,ryre paBHoMepHoro LBHxeHr4s np,y6.nn-
x(eHHo ruo)KHo onpeAeJrsrb no $oprrry.ne npo$. M. O.
Cpu6noro (cr rn .  [12] ) :

C -
6,5  R ' /u

(28 - l )
J'' '  (g^rn* l1' l '

R - rNapaBJruqecKufi paauyc n
.I - yxnon;

6
,1.

,t'
8 '

7

@uz.2B-7.'Vsett coeduueHufr 6torcoa cetzenpoaoda

1 - ranposac 6airxa-6rox N 1; 2 - crofixa-6nor N 2: J - rHesao
B. To^pqe cro,ftra; 4 - nacaqlra-6.nox }'lb +; 5 - Mera.,rJrur{ecxnft rnrbrpb
d:30 nu; I-40 cn; 6 - npononbuaff apMarypa Haca.[KH; Z - aono.nnu-
re JI bH bI e crepx HH' 

" ?1:;0"'^[^?Y i #ii_[; *"1[" 3*u 
qe M eHrH bIM pac-

4. C6opHbre x{eJr€o6eroHnbre KoHcrpyKru{H

l ipu MaccoBorvr crpor,rreJrbcrBe MocroB-BoAoBo.u,oB H ce-
JIenpoBoAoB, a raKx(e rrprr{ coopyx(eHnn vx B rrla.noo6xn-
tHx 6essoAHbrx Mecrax I{ npu orcyrcrBr{H IIa Mecre crpoir-
TeJIbcrBa [oAxoAsrrlHx .,r.rHepTHbrx MaTepHanorB Oco6eHHo
paIIHoHaJrbHbrMM I{ 3KoHoMHqHbrMH sBJrsrorcff c6opuue xe-
.nego6eroussre Koncrpyr{qufi .

flocrouucrBaMI{ c6opusrx xoncrpyxqrafi sBJrrForcs:
1) Bo3Mo)KHocrb Bo3BeAeHHfl r.rx cKopocrHbrMm Mero4aMr.r;
2\ Bo3Mox(Hocrb crpor{TeJrbcrBa &.rx B BHMHee BpeMfl 6es
cyu{ecrBeHHbrx npor.r3BoAcrBeHHbrx oc,noxueuufi; 3) Bc3-
Mo)KHocrb JrerKo o6ecnequru BbrcoKoe KarlecrBo c6opHux
aJIeMeHToB ilpu r{BroroBJreHHH Hx Ha saso,qe; 4) gKoHoMHrr-

HOCTb 14 yMeHbrrreHr{e TpyAoBbrx 3aTpaT.
Ha Eo,nrruorvr (Depraucxou KaHaJre (FOI()

.U. B. Cra"nuna 6ulu rtpHMeHeHbr c6opurre
6eroHune cerrenpoBoAbr (Mocrn-no4oeo4n) (Qur.
yserr coeAr.rHeH,Hq 6.noxos - Qur. 28-7)#. Beca
rrbrx aJreMeHroB (6noron) cenerpoBoAoB EOK
Jrr.rcb or 0,05 Ao 3,25 r.

HMCHH

xeJIe30-

28-6 a
oTAeJrb-

I,ISMEHq-

rAe
x Cu. [19] .



PA3,N,EN TPETI'TN. TNEPOTEXHNqECKI'IE COOPV}KEHHfl
726

In 
- ryAeJlblrblfi Bec HaIIocoB (o6utlno B cpeAHeM

Tn:2,4 r lns);
' l c - l

g: - 
-xoa$QnqneHT cqlleuocHocrrl,/ npuqeM

Jn-Ic: ' 
Tc - o6teuuufi Bec ce.rtesofi Maccbl, u3ueHflIo-

ullnficq o6bI,IHo B [peAeJlax oT l,l Ao
1,8 rlttl.

. z8-3. AIoKEPbI

1. Tunu AIoKepoB

O6qne saMeqaHnfl. ,Il,rorepu upeAcraBnslor co6ofi Ha-
rropHbre rpy6oupoBoAbI, ycrpal{BaeMble Ha KaHaJIax ultll

BOAOBOAaX npM IIepeCeqeHlIU I{x c peKaMH, Ka_HaJIaMI{'

cyxoAoJIaMH, ceJIeBbIMI{ pycnaMl{ M AopofaMu. HaeHaqe-

HUe ArcKepa ro x<e, rITo III MocraiBoAoBoAa, Ho ero Mo)K-

rlo ycTpal{Barb, HaIIpLIMep, B c.IIJFIae fiepeceqeHHfl KaHaJIa

c 4oporofi il,nn AByx KaHaJIOB, rlpoxoAsulHx Ha oAiIoM

yponie (puc. 28-8, a, 6, e), ecnpl ycrpofictso Mocra-Bo-
qoBoAa HeBo3Mo)KHO, HaIIpEMep, npH trepecetleHl{H BoAOTO-

Ka c cyAoxoAltofi pexofi, 
-KorAa 

Hy)KHo EblAepx{am ueo6-

xoAuMbre cyAoxoAuble ra6apurn. Vctpoficrso AIoKep.a qe-

.necoo6pagnb ar B clyqae repeceqenns BoAoBoAoM (*^u"1-

aor'a) f.ny$orux n IuHpoKHx peK LInr AonI{H (@1r.28-8,

e u d ) .
flepeceuenue AIoKepa c BoAoroKoM (oyxoAo.notvt, Aopo-

rofi) AeJlaercfl o6uquo rIoA rpflMbIM yrnoM.

Matepllalu. ,ll,rorepm BbInQIIHtror H3 6etona, xeJle3o-

6eroua, AepeBa, cra.lu N xorr,I6unmpoBaHHblMrl{ x{3 HecKonb-

KHx MarepHaJIoB (uanpuuep, r nepxueft qacrl'I I{3 xeJle-

3o6eroua, a B HH>KEefi -  ue,u,epeea).
5 eto H H bI e ArcKepbI npllMenflIorcfl fipftI ue6o.nlurux

B-Harrenusx H (Qnr. 2L8,a),n'prmMepno npr H<3 + 5x;
oHr{ r{MercT o6urrno r(pyrnoe [o[epeqnoe ceqesuel.

Xer e s o 6ero H H br e AloKepbr runpol(o IIpHMeHsIor-
cq o6u,rHo r,pu H ao 30 Ju,, Ho B orAeJrbHbrx cJyqaflx ra
upu 6d.nrur{x Hanopax (npnlaepno Ao 50-60 ,u).

A e p e B r  H H b I e  A I o K e p b r  ( u e e a x o n a n u u e )  r { M e I o T
,qoBonbuo 6onrmoe pac[pocrpaHeru{e. Our Moryr npuMe'.
Hflrbcfl npu 6onrulux Hanopax (nprruepno Ao 90-100 ,v),
KaK H AepeBffHHbIe Hanopubre rpy6onpono4u H€np€pblBr
Horo runa (cttt. rrl. 29). B oroM cnyqae B BepxHHx qa-

crfix AIoKep llenecoo6paeuo ycrpallBarb H3 xeneao6etoua;
qro6H ,qepeBflHHaff qacrb AIoKepa pa6ora.na rIoA HanopoM
Ee Menee 5-6 u c IIeJIblo nporIHrKI{ IsIenoK soAofi Bo

fis6ex€Hre 6ucrporo rHr{eH[fl AepeBa.
C t a.tI b H bI e A Io K e p bI nprl{Meuslorcfl AoBonbHo peA-

Ko, HanpuMep, rpu 6omururx Hanopax (H)50 tt) LIJIH Ha

ra3onpoBoAax, ueSrenpoBoAax; Hx BbInoJIHfltoT H3 Kpyr-

rnx rpy6.
He6o.nnrune AIoI(epbI npz MaJIbIx Hanopax (nopra,xa

l-3 n) Ha opocfirenrnofi cerrl,I ycrpauBalor B psAe cJIy-
qaeB u3 pagJluqHbrx MarepHaJIoB: rpt3eBHKH-IIIaxrbI (ro-

.rro,qqn) Arol(epa - Hs KupilHqa LrJrLr 6yronoft KJIaAKH Ha

ueMeHTHoM pacrBope, tpy6u - LrB xeJle3o6eroHa, cratl ?

u r. n. [16].
OcHosHue KoHcrpyKTnBnbre cxeMn. flroxepu pasAeJIF-

loTcfi Ha ABa ocHoBHbIx THna.
T u u I - sacunaHHble, no,E llepeceKaeMbrM Bo,qoroKoM,

qyxoAoJroM, 4oporofi (srllr. 28-8,a-z).- 
T s n II - npo.rroxeHHble no cKJIoHaM I'I .uuy r.rry6oroft

n unpoxofi AoJII{HbI, o6ntcHo Ha BceM IIpoTs}KeHtrH o r-

t flpu npqruoytorbHbtx ceqeHHcx
Ilpo,['onbHblX rpeuLtH.

ua6rrc.u,a.nncb cnyqaa o6pasonanun

//o f*/

@uz. 2B-8. Tunw darcePoa

. l - xauaa ;2 -pemer ra i J=Kpbr r r rKa ;4 - rpnsean* ;5 -na_* r ] ,uaspeMonr 'b rxsa rpax r teH ' f r r ;6 - tou lu f i 6e rou ;7 - t1 ty6a  
(xene3o-

6erounaa, Aepeoairuan Hnu cra.rrbHa"ll a : craJlbHafl rpyba; 9 - gaullrrsufi cloft
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K p br T b.r el, H npoBeAeHHHe qepeS pycJro BoAoroKa no
Mocry (ecraxa4e), Hasbr,BaeMne bc.neAcrBl{e sroro ugorAa
AIOKepaMH MOCTOBOTo r r { I Ia .  . {nxepu gToro  r l r r rs ,

Kp u o o n H H e fi H u e Aror(e,pbr (Qur. 28-9,6) uaz6o-
JIee luapoKo pacnpocrpaHeHlitr, oHH BbrilOrHqIOTCfl O6rr,rHO
Ir3 Xe.reso6eroHHbrx Tpy6 Kpyrnbrx vilv rrpeMoyroJrbHbrx.

PasHoBr'rAHocrbro xpano.rruuefiHnrx flBrflroTcq Aror(epbr H3
orAeJrbHbrx npflMoJrnuefiutrx c60puux sBeHbeB, HMerOUrHe
B MeCTaX rIOBOpOTOB OsH 6erOuuue il{JIH >r(eJrego6erouHue
MaccHBbr ($nr. 2B-8,e).

B 3aBxcr.rMocrr.r or Mecrrrbrx yc.noaufi (uanpuuep, flpo-
nycKaeMoro pacxoaa) Aror{epbr BbrnoJrHffroT B BHAe o.qnofi
MIIU HCCKOJIbTMX HII,ITOK (IPY6). VCTPOfiCTAO HCCKOJIbKHX
{vartte ABryx-Tpex) napa.rr.neisnrrx rpy6 ,BMecro o,urofi
rpy6u 6o.nuuero pa3Mepa 6usaer o6uqHo 6olee qqreco-
o6pasuuu, TaK KaK .[aer BoaMo]Ki{ocrb ocMoTpa u peMoH-
ra o,u,nofi ug cerqnfi npn pa6ore ,[pyrux u o6ecnecnBaer
nonyqeHr.re MeHbuefo Beca orAeJrbnbrx 3BeHbeB rpy6 npr.r
c6opnr,rx KoHcrpyKuusx AroKepoB.

2. llpnrrneHenue c6opnrx KoHcrpyKrlr{fi

C6opurre v qacruqHo c6opurre r(oncrpyrflIur.r Aror(epoB
rilHpoKo npuMeuflror rr3-3a nx rleHHbrx KaqecTB (n.28-2,a\.
K no.nnocrnrc c6opunrna cJreAyer orHecrra Aror(epbr Ha Bo-

3

@uz. 28-9. Cxeua drcrcep.t ns cdcpnwx uceneaofle-
movHbt.t ntp;v6

.l - 6ror N t; Z - 6lor * rl"rr;"rrofi rpaeuni 4 - cloir roulero

AoBoAax, othI,{Ho BbtnoJrHteMbIe
( Q t a r . 2 8 - 8 , e 1 .

Its craJlbHbrx rpy6

llpu vacruuno c6opubrx AroKepax, o6uuuo x(eJreso6erou-
Hbrx, c6opnuuu qBrsrorcfl rpy6lr, axo4nofi xre u Bbrxolt-
noft oroJroBKH 6erouupyror Ha Mecre.

Ha Ssr. 28-9 npraeaeua cxeua A,ByxoqKoBoro AroKe-
pa Ms c6orpuux rrpflMoyro.rrbubrx xrefieso6erouHbrx rpy6,
paccqr.rrauuo'ro Ea rrporrycx pacxoAa 18 nsfcerc. Asa ra-
Kr.rx ,qror(epa flocrpoenbr ua E{DK iloA ceJreBbrMu pycJra-
tvtn. Kar Br.rAHo na $ur. 28-9, rpy6u co6upanucb r.r3 He-
6onlurux cragAaprubrx droxoa AByx rrrnos: Nb l-rpy6a
npffMafl c o6teuoM xeJreao6eroua 1,29 u3, BecoM 3,1 r;
Ne 2 - tpy6a cKoruenHaff c o6teuou xe.leso6eroua
0,81 il3, BecoM 1,94 r. flonpo6nocrr.r crpor.rreJrbcrBa srr.rx
AroKepoB yKaaarrbr B tlgl.

C6opuue rpy6n tra 3BeHbeB BbrrroJrusrorefl TaroKe r, fio
cxeMe $ur. 2&-8,a.

flp's npoKrraAr(e rpy6 Aror(epoB rroA pexofi MrrH KaHa-
JroM [puMeHqercff cnoco6' yrgraAr{I{ cpaay ncefi KpH,BoJrrH-
nefiirofi rpy6n Aror(epa (noc"rre4onareJrbuo xaxAofi HLrr-
Kr.r) B npeABapuTeJrbHo iDaspa6oranuyro 3eMJrecocHbrM
cHapfiAoM TpaHuelo.

r)Kereso6eroHnbre H cranbHbre rpy6u na
c brtr aHHbr M H,[,nrr yMeHbur eH r{f, Te M rreparypH brx

cxJronax Moryr 6trrs rl sa-
Hanpfl)I(eHui-r.

.*
I
s
t

fi.
qi

t+

1 -

I{.
a.

t.

4>uz. 28-10. )Ketteaofiemonaotil dnrcep us cnrtouHort Kpusortuuertaort mpy6w, docmaatteuuofr K Jltecmy
yKnaoKu Hanrzagy

a - n r a H ; 6 - n p o a o a r n u f t p a s p e s i s - p a s p e 3 n a l - I i . l - . q , H o K a H a n a ; 2 - t o u r n f i 6 e t o x ;  3 - ; ' c c q a . n a . c n o , u c b l n K a

T.__ 
-
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pNIEn TpETHn. THI?oTEXHHqECKHE COOpylKEHtin,

Kpuno.rruHefiuas rpy6a npn aroM c ropuoB BpeMeHHo
sar(pbrBaercs KpburrKaMr{ (replreruvecxu) H TpaHcnopru-
pyeTcff HanJIaBry K MecTy yKna,[KH, rAe norpyxaeTcff ny-
reM rraxaqKn B rree BoAbr (cu. [l]).

Hu S,rllr. 28-10 rpr{BeAen oarln Ms raKtx/Aror(epoB.
.{roxepu u{s cra.rrbHbrx rpy6 raxrke ycrpanuaroicr Hs

ycrauaBnr{BaeMbrx Ha Mecro KpynHbrx gBeHbeB. flpn erou
B ga&HclrMocrl{ or MecrHbilx yc.nonufi. npr.rMensrcT paarurr-
Hbre MeroAbr pagpa6orru noABoAHofi rpauueu.r no,u, Ar,oKep
(Ha Manbrx peKax - KaHaTHo-CKpenepHbrMH ycTaHoBKaMlr,
BSpbIBHbrM MeTOAOM, Ha CyAOXOAHbTX peKax - 3eMJrecoc-
Hbuvrtpr cHapsAaMru m r. 4.) v. pa3rr.rrrHbre cnoco6n rpauc_
rloprupoBantfr H ycraHoBKv Ha uecro rpy6 (npo4epruaa-
HIre rpy6nr BAonb rpaurueu; rrpfi Heurupor,Hx, Ho Aocra-
Toquo rny6oxux peKax - yK,raAKa rpy6 c easoArofi r4x
rlo BoAe H r. A.)

C6opnne xereso6eroHHbre vilH craJrbHbre rpry6r,l rleJre-
coo6paano B 6o.[uuu{Hclee cfiyqaeB npr,rMeHrrrb M npr{ or-
Kpblrbrx Aror{epax MocroBoro rurra (Qnr. 2g-8,4). IIpu
AocraroqHo 6o.trurmx Hanopax MolKHo ycflerrrHo npnMe-
gsr!_ Halrpsx{eHHo apMrHpoBaHHbre xereso6eror{Hbre rpy_
6u [ l3 ] .

_(Darropauu, He 6.naronpusrcrByrourMr{ [pl,rMe'e'r.rrc
c6opnux H rracrnquo c6opurix Aror(epoB, Moryr 6nrn, ua-
npnMep, 6onruuae paaMepbr nonepeuHnx ceqenalft . rpy6,
crpotHTqrlbcrBo JrHrrrb oAHoro Alor(epa Ha AaHrroM TpaKTe
(orcyrcnnne seo6xoAr{Mocrr.r B MaccoBoM [r3roToBJrerr[rH
c6opnnrx eleueuror).

3. Sneuenru KoHcTpyKr1r{fi AroKepoB

C o n p r ) K e H H f i  . 4 r o K e p a  c  K a H a J r o M  r l e . { e c o -
,rMLr (cu., Hanpr.{Mep, Qur.
t{ff norepb rranopa.
r MocToB-rBoAoBoAoB (clrr. BbI-
aoSru.trrpaqI..roHHbre 6oxosue
rnyHT, ApeHa)Kfi.
aAaHI4fl, B Aror{ep rrJraBaroul[x

TeJI Heo6xoAunao nepeA BXoAoM B Hero ycraHaBJurBarb
pemeTKlir,  a AJrn o6ecne.reHHs Bo3Mo>KHOCTH OCMOTpa U
p e M o H T a  r p y 6 - p e M o H T H b r e  3 a r p a ) r ( A e H { r { r  y
o6oux oroJroBKoB (Sur. 2}-8,a,6,o\.

B PsAe cJryqaeB 
- 

(rnaeunu o6paeorrl nplr ue6oarmux
,4nKepax IuaxrHoro runa) ycrpafl.I'Baror n e c K o Jr o B K]r
g a I I , H  r p s 3 e B b r e  K o n o A t t b r  ( r p s a e e n x u )  E J t f l .  s a -
Aepx(aHr{r HaHocoB u 6onee yno6nofi ornucrKu rpy6u npu
o u o p o ) K H e H H o M  A r o K e p e  ( Q u r .  2 8 - B , a )  ( e c n , a
era ormcrKa norpe6yerca). Bo ue6exauue HecqacrHbrx
cnyqaeB BxoA r{ B-brx.oA Aror(epa 3ar(pbrBaror cBepxy'Kpbrru-

IlMq 10".. 28-8,a) rrrrt oipax<4aror rrepuraMr{ i0"..
28-8,6). flpu Aror{epax MocroBoro rr.rra (6ur.i 28-8,d)
B nouuxesnoft qacrr.r cJreAyer B xarxAofi rpy6e
ycTpaHBaTb JrIOK EJrfr npoMbrBa oTJro)KHBtirfixcg HaHo-
cos [6].

P a c c r o r H H f l ,  M e x < A y  u B a M r r . r  B  A r o r { e p a x  r r 4 -
na I (sacunaHunx) nasuaqarcTcfi  rJraBHuu o6pasoM B Ba-
BIHcHMocTH or KoHcrpyKqnu Aroxepa, cnoco6oe m yc"nonufi
ero, BosBeAeHMfl, xaparffepa rpyHToB ocHoBaHHr. flpor
c6oprmrx rpy6ax Ms KoporKux 3BeHbeB (Qur. 2B_.8,e,
28-9) rrrBbr pacnoJrararorcrr qacro - B cooTBercrBl.ru c
Alnuofi 3BeHa, ycraHaBJrrlreaeruofi B 3aBLIc,HMocltrr or rpy-
3OnO,{beMHoCTH npAMeHflerlrbrx cpe,4cTB AJrfl TpaHcrropTI{_
poBKH M ycrauoBr{H sBeHbeB rra Mecro. flpu rpy6ax Aro-
{epa, IreJrr,IKoM AocraBnfleilrblx Ha Mecro HanJraBy (cr"r.
$ur. 28-10 v Bbrrrre, n. 2), [r,Bbr o6uqHo AeJraror Jrfirrrb
B Mecre conpsx(eHlrff rpy6u c oroJroBKaM[.r. Cra.utnrre
BacbrnauHbre Aror(epbr BoAoBoAoB (raeonponoAoB, neSre_

@uz. 28-11. CoeduHeHue sleHbelbtx
mpy6 a'ceaeso1emoHHo?o drcrcepa

rrpoBoAoB; Qur. 28-8,2) o6usuc ycrpauBaror 6ee ro_
crosHHbrx rrrBoB (urnu MonTilr(Hbre - caapHure).

B orAeJrbHbrx cJyqasx, HanplrMep npu pe3KoM H3MeHe-
HHH xapaKTepa ocHoBaHufi. no AJTHHe Aror(epa (nosuox_
Hocrb HepaBHoMepubrx ocaAor), Moxer oKasarbcff geo6_
XOAHMbIM YCTPOfiCTNO AOIIO.IIINHTCJIbHbIX IIOCTOflHHbIX IUBOB,
oco6euuo B )r(eJre3o6eronnux rpy6ax, AJrs Koropbrx AJrLrHa
Mo>xer 6urt orpaHfiqeH a H Hg ycJoBHq Hanpffx(egufi, aoe-
HIIfi(AIOUIHX NPil,I TPAHCTIOPTHPOBAHUII{ II YKJIAAI(E.

B 6erouslrx H xenesb6eronubrx 4rcxepax, 6eronnpye-
MbIx Ha Mecre' nocroffHHble H BpeMeHHLIe ItrBbI cneAyer
pacloJlararb B coorBercrBrlrh c yKa3aHHflr*r,u |OCT 4286-48
(ctu. r"rr. 10), npurreM Anfl sacbrraHnbrx AroKepoe ycrpofi-
clrBo nocroflHHbrx ITIBOB O6rtquo geo6xoAfitvro Jrlrlrrb B
Mecrax np{r.rMbrr(aHHfl rpy6 x oroJroBKaM, ecJlH no reoJro_
rfiqecrcHM ycrroBHsM He rpe6yercx ycrpoficrna AonoJrHH-
TeJrbHbrx ocaAoqHbrx mBoB. n.;t's AroKepoB ,nr4fia II _ c
orKpbrrbrMr rpy6auu (Our. 28-B,A):-rrrBbr c KoMnerrcaro-
paMH I'I npoMe)KyrorlHbre onopbl pacnoJlafaror aHaronuqHo
ToMy, KaK B oTKpbrrbrx Harro,pHbrx rpy6onponoAax (cr"r.
r.n. 29. H [4]), yqrarbrBafl ycJroBufl Ter\{neparypHoro, exuMa,
pe.uueQa u reoJroruu MecrHocrr{, MarepHaJr rpy6onpo-
BOAa.

Koucrpyxqr.rn rrrBoB AroxepoB 6rtsaror paBflfirrHbrM[,r. B
xeneso6eroHHbrx (r.r.nn 6erouunx) AroKepax rfiira I c rpy-
6auu uB oTAeJrbHbIx 3BerlbeB crbrriu Mex(Ay 3THMrIl 3BeHbq-
Mrr aaJrmBaror rIeMeHTHbrM pacrnoporvr [19] t4Jrtr ycrpanBa-
Ior AonoJrHr{TeJrbHoe xrereso6eroHHoe KoJrbrto ($,ur. 28._
ll)., TaKxe c ga.[Hexofi rIeMeHTHbrM pacrBopoM.

BpeuenHue rrrBhr AroKepo,B, 6eronupyeunx Ha Mecre,
cJleAyer Aenarb c ynJroruerrlrsMfi npocrefiuero rurra rofi
HtrM l,urofi KorrcrpyKr{Hlr, xeJrareJrbHo c rrpIrMeHeHrHeM Me-
TaJrJrr{qecKoro Jrr.rcra. O,qga ug BosMo}KHbrx xoncrpyrqzfi
IIOCTOflHHOTO IXBa X(eJreeo6erouuoro Aror{epa noKa3aHa Ha
$ur. 28-12; Mo)KHo npnMeHrrb H KoHcrpyKrINu ruBoB c
TaKLIMTH x(e ynJroTHeHr.rfMrH, r{aK y rpy6 no4oc[ycKoB IIoI
3eMJrsHbrMH nJrorr{rraMm (cu. r.n. 25).

Cnapuue rrrBbr rueraflrurrecKr.rx rby6 Aror(epoB c-ireAyer
ilpoBepqrb rHAparBJrH,iecxori onpecconxofi noA AaBJreHrHeM
(r.rHor4a Ao 70 ar) u Arq rpr.rAaHr.rff crbrKaM 6olruuefi
UOUTAXHOfi IIPOqHOCTH IIPIHBAPI{BATb K HI,IIU JIEIICCTKOBbIC
rr,ryQru.

BI,IHbI.

Ec.ull LrMeroTcq arpeccuBHble AJIff 6eroua BoAbr, To rHA-
p-orlsoJrrur{rc ycrpaHBaror rr npn xe.nego6eroHHbrx (unu
6erouusrx) rpy6ax Aror(epa.
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@uz. 28-12. yrlJro Hefluc noctnofrH$ozo wsa ce.nelodemoqfl,ozo dfiKeDe

d-Brt,Icropqai 6...- pa3pe3 no /-I; /-yrroBas cranb 100X100X10 .ta/t; 2-ca H\oBaA ronoca; J - npocMoreatui r<unr d=5 cai
I - rt aponna-r ru noxxa;_ 5 - sa urrarxufi c.rofi;'6 - l(o8on a rKa co t yo,:oft; 7 - sanorlt€Hlre 6rryMoM; 8-auxepi d:16 *x. l=30 6r. qepes

xr'(atle 20 c,i't; 9 - rpr cnos rona

4. VrasaHr,rq no crarurlecKoMy pacqery

Craruqecxnfi pacuer BacbrnanHbrx rpy6 AIoKepoB ltpqus-
BOAffT HA BHYTPEHHEE A BJICHHC BOAbI f I , I  BHEIIIHCE ,4ABJIE.

Hr{e 3acbrnKH rpyHra fi npyHroBbrx BoA (cu. rn. 29).

B coorBercrByloulnx cryqasx c[eAyet yquTbrBarb eefic-
Mr.rqecKHe [.r ApynEe Hafpy3rfl.r.

,^4,roxepnr rrpflMoyroJrbribrx nonepeqHbrx ce'reHHfi paccqa-
TbIBaIOT KaK 3aMKHyTbIe npfiMOyfOJIbHbIe paMbl, a Kp,yr-
Jrbrx - KaK Tpy6br.

[na rpy6 AIoKepoB, yKJIaAbrrBaeMbIx Ha Mecro IIeJIil{KoM

ailv BecbMa KpynHhrMI..I 3BeHbflMH, cJreAyeT yqr.rTblBaTb

TAK)KE BOSH|I,IKHOIBCHHC B III{X UANPNXCUUfi NPH YKJIAAI(C
(Hanpurraep, B AocraBJrfleMbrx HanJraBy rpy6ax BoBHMKaIoT
HaIlpflK€HrI]g OT KpyrIeHLIf E ngtn6a, KOrAa HaKJIOHI{bIe
KoHubr rpy6ur HaquHaror rrpruoArnuMarbcfl rrg no4u), a
TanKe Hanpflx(euufi npul H3rH6e rpy6n, xax 6arnu, pa6o-
Taloqefi Ha HeoAHopoAHoM ocHoBaHHH, M uanpgxeuirft,
Bo3HHKaIouIHX Bo BpeMfl sacbrrrKn rpy6rr rpyHroM. lloero-
My B X{eJr$O6eroHHbrx Tpy6ax rpe6yercx He roJrbKo rro-
flepeqHas, Ho lr AocraToqHo oHJrbHas rrpoAoJrbHafl apMa-
rypa (cru., HarpuMep, Sur. 28-10). C"rre4yer orMerHrb,
qro roqHoe oflpeAeJre]rl{e yKa3ar{Hbrx HaIIpff)KeHMfi earpyl-
HHTeJTbHO, rBC.rIeACTBLre qero np{ O[peAeJreHvV MX O6nqUO
np'HxoAuTcfl orpaHr.rq,trBarbcfl npu6nlrxeHHbrMl{ pacqerarln.

flpu pacqere orKpbrrbrx rpy6 craJrbubrx ri x(eJre3o6e-
ToHHbrx AroKepoB, r(poMe AaBJreHHff BoAbr, neca rpy6 c Bo-

Aofi Lr npoqfix crrJr, cJreAyer )rqHTblBarb reMneparypHble
ycMJrHff.

Pacqer AroKepoB runa II r.r HX onop npor.raBoAuTcq aHa-
Jroruquo pacrrery Hanopubrx rpy6onpoBoAoB rr.rApoaaerffpo-
crauql4ft (cr'r. nr. 29 u t4l).

5. VragaHHq no rn,u,paBJrnqecKoMy pacqery

I ' u a p a B J r u q e c x u r f i  p a c q e r  A I o I ( e p a  i l p o r H 3 B o -

AHTcfl no gaAanuofi cKopocru rerlenlrs BoAbr B tpy6e o,
t(oropyrc nu6lrparcr Ha ocHoBe rexHHKo-aKoHoMHr{ecKHx
IIOACqeTOTB H ilCXOAq [.r3 yCrrOBHfl He3aMngeMOCTrI{ AIOK€PB..
O6n,rgo cKopocrb a nplrnuMar,or rropfiAKa 1,5-4 t+tlcerc.
' Be.nuquua rrorepb Hanopa z:hw B AroKepe (Snr. 28-
8,a, 6) onpeAeJrffercfl, KaK AJrs HanopHbrx rpy6onpoBoAoB.
flrpu etou ytMTbIBaIoTcfl Bce MecTHbIe noTepH - Ha BxoA,

w0a

@uz. 28-13

B lpeueTKax, Ha roBoporbl,  Ha BbIxoA (crra. r.n.29 u 30)-

H noTepu Ha rpeHme rlo AJIMne rpy6, onpeAeJlfleMble, KaK

yKa3aHo B rJr. 29.
Ecnu npo[ycxaeMble no ,IlioKepy pacxoAbl He sBJlslorcfl

nplrMepHo [ocrorHHbIMr,I, a xo.ne6rlorcg B AoBoJIbHo 3Ha-
qr{TeJrbnbrx npeAeJlax, To npu AJIrr,rHHbIx AloKepax (o6rruno

troprAKa HecKoJIbKHx coreH rrrerpoo), KpoMe ocHoBHoro
'tpacqeTa Ha nponycK MaKcLIMaJIbIIoro paCrleTHoro pacxc'-

Aa Q *r*, UQAY€T npoH3BecTM noBepl{y rr Ha llpollycK

IvIfiHHMaJIbHOTO paCxOAa Qmin, oIIpeAeJIHB npu 3TOM HC-

tsOe, MeHb[Iee, 3HaqeHil.Ie floTepb Hanops 21 (Qur. 28-13),

r{ BbrffcHHTb oTHM no.noxeuue A oKoHqaHHs rpr,rnot? ctra-

Aa nplr BxoAe, T. e. Mecrot npbl)Kl(oBoro conps)KeHl{fi.

C.rre.u,yer fis6erarb. IIpbI)KKa B rpy6e, TaK KaK nepeMe-

uaIolrlufics no AnrLIHe rpy6ur npbl>KoK c [yJIbcHpyIourtl'INIH

AaBJTeHHIMH Moxer ne6laronpuflTuo orpa3llTbcq Ha pa-

6ore Arcxepa (ru.u,pan.nuqecKl{e yAapbl, paccrpofrcrBo lxBo'B

rr r .  A. t7l).
Ars yHrr.IqroxeHnfl npbllKl(a B cauoft tpy6e HMelorcr

pa3IHqHbIe KoHcTpyKqHlI, Halp['IMep' npilBeAeHHble Ha Q;Hf.
28-14 16l.

Tax, ycrpoftcrnou cilllu I unu ulnTa B BbIXoAHoM oro-

JroBKe AIoKepa (Sur. 28-14,a) Mo)KHo co3Aarl, Ao6aecq-
Iible COnpOTABJIeHTI{fi I{ 9THM JIHK,BI'IALqpOBaTb npblx(OK B

rpy6€. Taxas KoHCTrplKIrlHfi npocra, no rpe6yer ryflpaBJle-
Hlrfi rr.r coorBeTcTByrouero HaA3opa 3a coopyx(eHHeM (ec-

nH IIrHT He aBToMamlsuponau).
flp'lr ue cJrHIuKoM 6o.ntruofi pa3Hocrll z-zr (Qrur. 28-

l3) Mox(er oKa3arbcfl uenecoo6pa3nblM ycrpoficrno BoAo-

6ofinoro KoJroArra Bo BXotI,HoM oroJIoBKe (Snr. 28-t4,6).
l lpn yporse A n tpy6ax (Q,ur. 28-13), 6.nrsxou K or-

MerKe AHa IIOABOASUIeTO KaHaJIa, n'p[{eMJIeMOft OXagrtBaer-
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28-4. TPvEbl noA HAChInflM[l

1. Tnnu rPY6

T'py6u ycrpan'IBalor AIrr nponycKa- se6orrmux BoAo-

roxoa, npoTeKaroutr.rx o6mqHo B Uer.ny6oxttx I{ HeIXMpoKI'IX

.EOJII{HaX rIOA flpoxoAflull',IMl{ B HaChIIIffX KaHa'rIaMM', T'e'

B TeX CJIyrIaflX, KOrAa AHO KaHana pacnoJlox(eHo Bbllue

@ue. 28-15. Cxexw mPY6

- 6esnanopuas; 6 - floJlylranopHac; 8- Hanopuas

6)e)

@uz. 28-14. Cxeuw o?oJtosKoa dtuuuotx dnrcepoo,

pa1omatouluJc npu nepeileHuou pacxodax

/ - cnn:qu; 2 - nas JLns peMoHTnoro sarpaxreHns; J - peuretra

f,. nau6o.nee npocTas KoHcTpyKrIns c He6o.lruulvl IIoEH-
--xenllem 

Aua oro.rroBKa 11pH BxoAe n rpy6y, Koropoe soo6-

ue rlacro AeJIaIor (Qulr. 28-8, 6, a) nilr' o6ecneqenus

IUIatsHocrIt BxoAa BoAbI s ryY6Y.

Anq opuellTupoBoquoro rHApaBJIMrIecKoro- pacqera He-

6o.nuurux 4rorepbr Ha opocute.nsHoft cetn (d* 
^\o 

400 un,

Q-,u,o 310 nl)erc) HMelorcq ta6mrqn (uu. 116l)'

6)

l /

<Duz. 28-16. Ceuetdun ntPY6

a - Kpyrnoe (nonepevnuft paspea I{ Hapy)r(Ht'lit u1l 
-c Qlarrteurorc

ir"p";i i:lli r _'oeio" ,i"afxu t70; 
'i 

- SaurHrHb*i crofi 2 c'n'.

3 -'uepxn"c cnupanbHan apr'larypai 4 - ItHlKHcl crraPaJIbHas apMa-

ivpa; i- pacnpeae.lrltrealnas apMarypa; 6-- xorrtytu; 6--osou'['anl-

Hoe (nonepeqnbu{ pa3pea r'r pasfes no 1-l): 1-^ l-"1}l1l ,pa6ovar
apMarypa creHoK; 2 -l Hr'rxncc pa6ovan apuarypa ctglo1-i^J - pac-

npe.u,enl{renbHal apMarypa; 4 - apMar}rpa lltnua

JrHa nepeceKaeMoro BoJloroKa (cyxoao'rra) u KorAa

ycrpoficr'no aKBeAyKa na KaHaJIe oKashlBaercff MeHee gKo-

UOrUnqnrrrtr peUIeHHeM' qeM npoBe.qeHl{e KaHaiIa B HacbInI{ '}i

ycrpoficrno- e noc.ne.u,Heft ryY6u.
" 

IJ.n^ npo[ycKa ceJIeBbIx rloroKoB- tpy6u, KaK npaBHJIo' He

upr{MeHr}or Bo 1'I36e}KaHHe Mx 3a6HBKI'I; IIpH qurbHo no-

nr.rxenHofi ceneHocHocTH noroKa rpy6u I,IIIO|Aa np'I'IMeI{fl-

Ior. Kportle roro, tpy6ur unl,IpoKo ucnoJlbgylor B Aopo)KHoM

cTpofiTeJrbcTBe nnr 
- 
nponycxa .ue6oJIbItrHX 

BOAOTOKOB no.ll

HacbrnsMH xeJIe3HbIX H EOCCeUHbIX AOpOr'

Marepnaau. Tpy6u uo.u, HacbrrrsME BbmOJIHflIOT )KeJIe-

306erouttbtMll, 6etouttlttr'tu, KaMeHHbIMII'I, KHpInHqHbIMH vl

MeTaJIJITuqeCKHMIt (uyryirUurr*tu vr:tr4 us, ro$puponaunoft

;u;; ;";"HHofi cta.ntr i  -  (cr 'r .  [8],  [11] '  U5l) '  B samonuree

.rpa*" HaH6oJlee ruHpoKo trpHMeHflroTcg N( e JI e 3 O'6 e t o g-

" 
u e rpy6u KaK no,I ]Iopox(HbIMEI HaCbInffMH, TaK fi{ noA

xaua.narrill, 6eroRRue x(e rpy6u npI{MeIIflK}TCfi pe.[,KO' A

qyrynHbIe rlpaKTnqecKIi He npHMeHnrorcff- l{epennunne

"py"fi" 

- 
gsrqlotcs BpeMeHIIbrMrI{ coopyxeul'IflMn (cporc
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cJyx6br - B cpeArr€M 5-8 .net) u
noA KaHaJIaMH o6r,IqHo He n'pl{Me-
Hqrorcs!.

f I o  x a p a K r e p y  p a 6 0 r b l
flpfl npoflycKe qepe3 Hrfx BoAbl

tpy6u,: 'pasAe.rsrctcq'Ha 6 e s H a-
n o p H b r e  ( $ u r .  2 8 - 1 5 , a \ ,  r o -
n y H a n o p H b r e  ( Q r l r r .  2 8 - 1 5 , 6 \
e r  H a n o p , H b I e  ( Q u r .  2 8 - 1 5 , o ) .

l l o n e p e q H b r e c e q e H I { f l

Tpy6 6usarcr: Kp'yrJIbIe, npfiMo-

[rroJrb'Hbre, oBo[.rAaflbHbre 14 pa3-

JIMgH'bIe cBoAqarble (a roM tI,rIcJIe

xopo6orue).
I(pyuue (Qnr. 28--16,4) x{erle-

go6erossue rpy6u r.rs c6opHnx
gBeHbeB (Anrnna 3Berra o6Hquo /:

- I n) npnMeHffrorcff B 6onrmuucrBe cryqaeB craHAapr-
Hbrx ue6onnurnx AHaMerpoB d:0,5; 0,75; 1,0; 1,25; 1,5;

Quz. 23-lB. Ilonepeuuoe ceqeHue dayxourco-
aort mpyfot

,l - no.u,roroBKa Ha nJlorHoro 6eroua; 2 - ueoaqunq

6uryuuttrrl Maro\l

2 ,t. loQprupoaaHnble craJlbHble tpy6u o6uqRo I'IMeIor

AHaMerpbI d:0,75i 1; 1,5; 2 w 2,5 .nt.

r beronsste, qyIyHHbIe H .U,epeBsHurte _tpy6tt JlaJIee He paccMarpn-

Balorcl.  O unx - cM., HanpllMep [8] '  [1U' [ f51.

@uz. 2B-I9. If pa.uoyzottbHoe nonepeq-
Hoe ceqeHue c6opnod mpy6w KoH-

cmpyrcquu arad. f. n. llepedepun

/ - neperputne; 2 - nonypaMa creIrKLI; 3 -cru-
ru (aanna eneaa-1,2 ,ru; oinoeaaue no.u. tpy6ofr-

rpanuftno-uecqaHafl noayuxa)

IlpnuoyroJrbubte ((Dnr. 28:17 14 28-2n rpy6nr trpu*
MeHt.[I{cb AoBoJIbHo peAKo, Ho B Aamseftuelvl AonxIIbI
rorryqzrb 6o.nruee pacnpocrpanenug' (crrl. t10]) rpn BbI-
[oJIseHI{LI mx c6opurtux xereso6erollublMtr - ilpu MaJIbIx
orBepcruflx (npvrrr,repno Ac 1,5-2 n), a raKx(e B nnAe
6eronuux trnloz. KaMeHHbIx creIIoK c nJIMTaMI{-rP8c[oPI(?M[l
(Sur. 28-22) - rp{H pasfilltlHblx orBepcrl'Isx (uaure Ao

3 al, pexe 6o.nrrue).
OsoirAaarnrile (QrEr. 28-16,6) xetego6erouuble rPy6F

npnMeHslor c oteepcrxeM b:l; 1,p5; 1,5; 2; 2,5i 3; 4'^

5; 6 u, npuIIeM c6opHue 3Beubfl o6bIrIBo IIpI{MeIIflIor npltu

b lo 1,5 
-u. 

Kaueusrre oAHooqKoBbIe r'py6u B THnoBbIx

npoeKrax CotostpaucilpoeKTa ,I'IMeIor orBepcrl{ff b:li

t,Z\; 1,75; 2; 2,5; 3; 3,5; 4; 4,5; 5 u 6 n-
Tpy6u B nof lepeqHoM ceqeHI{M 6Healor  oAuooqKo'

" " t ' " '  
( 6 rn r .  28 - i 6 ,  28 -17  u  28 -19 )  H  MHorooqKo-

B bI e, qaule A,Bryx- (S,sr. 28-18) IIJII{ rpexoqKoBble'

2. IlpunneneHl{e c6opnux x(eJt$o6eroHHblx
KoIrcrpyKIIHfi

Tpy6u E3 c6opnux sBeHbeB IIIfipoKo IIpHMeHf,Iorcf,r

vx ycTpar.rBaroT o6mqiro npu ue6oatuulx OTBepCT[.IflX

(npurtrepno Ao 2 u\, KofAq 3BeHbfi 'Mox(Ho ocyulecrBHTh

He gJIHIIIK9M Tflx(eJIbIMI{ (o6rruuo Ao 3 r) u ne cJI[{lIIKoM

Suso&rai ozotrofuok
Qacal
ry00

m B-fu
n-E

@uz. 28-17.
IIpn.uoyzo/tbHoe
nonepettHoe 

' ce-
qeHue mpyfot

flzvfuoi ozolofok
Qasa0

4

z,f

tTpodonnuori FosFfi no ora nlltfnl

\

s

q20

<Duz. 28-20. C6opnan
trpy?tan mpy6a
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rKoporKur{I{ (qaute Anuuoft | n\ [8], [15]. Ilonepe_unoe ce-
.qefir.re raKlrx rpy6, KaK npaBllno, Kpyuoe (Sr.r. 28-16,9),

Ho MolKer 6nrr rH rpflMoyroJlbublM (Qur. 28-17). 3a-
.cJry)I(HBaer BHHMaH,T-rn c6opuax KoHcrpyKtll{ff n:pflMo}r0Jlb-

nofi rpy6n H3 rrepeKpbrrus rr AByx norlypaM (Qnr. 28-

19), npe-ArroxeHHas aKar.. f. n. llepeaepuena Il5l.
Ilrpu coBrpeMerrHblx cpe,[crBax MexaIrHsaIIHH ,[,oJIxHbI

'6url tpaIIHoHaJIbHbrMH c6opu,ue rpy6rr H 6onrurux ilo-

neperlHbrx ceqeurnft.

Kpyr.nas xe.neeo6eroHuaq r'piy6a Hs cdoputtx eJIeMeH-
roB noKasaua Ha S,nr. 28-20.

3. 9uennenrn KoHcrpyKIIHfi rpy6
lIFl sxo,(e n rpy6y I{ BbIxoAe I{3 Hee ycrpaaBapr oro-

.JIoBoK, xoropuft Mo)Ker 6urt: a) B ,EHA€ rpy6ir, Bbrrly-
;uteHuofi Ms Hacbrn,H (Our. 28-21,a); 6) BoporHHKoBbrM-

@uz. 28-21. Tunot axoduotx
o?ortosrcoa mpy6

c - BbrrrycK rpy6u r,rs Hacbrnr{; 6 - Bo-
pornuxonurir; s - lopralrusui; e - pac-
rpy6ttu-fr c rtpcMbrMn HbrpsrculuMr,r creH-
rauu; d -pacrpy6uuil c xpnnolnHefi-
HbIMH HbIPSIoUIHMH CTEHKAMI,I; C _ 

PAC-
rpy6nuft c HesbrpflrcrrtlrMr.r creHKaMH;
Jtc - Kopv\opuuft; s - c noBbrrrenHbrM
3BeHOM Ha BXO,[e; U - ,CaMosapgj|(alo-
urltit cs" KoHcrpyr(quu Hucrnryra Boruofo
xossftcrBa; K - ,caMosapqrxarouluftcs"

KoHcrpyKqr4w nopHWl

co creHKaMR, cpesanHbrMa no orKocy Eacbrtta (Sur. 28_
21,61; y) nopranbHbrM ($.ur 28-21,a); r) pacify6Hur,r-
c Hbrpsrcur.rMr.{ crcHKaMH nprMbrMu ({nr. 2B-21,,,e) HJIH
Kp,rBonrr.rueftsuuu (Qnr. 28-2Id); A) KopHAopHbrM
(Qur. 28-2Lprc). Moryr 6urro u oforroBKH pacrpy6Hsre c
HegbrpsrculuMn creHKaMH (Sur. 28-2L,e).

Oronoexn, npprBe]IeHHbre' Ha $ur. 28-21,0, 6, npocrbr,
Ho nHApaBJrHqecKH HecoBepileHubr, xoptr4opusrfi oroJloBoK
($nr. 28-21,crc) rpe6yer 6onnuero o6terr.la KrraAKH, qeM
ororroBrqr qopranrHufi (Our. 28-21,e) H pacrpy6uuft
(Qur. 28-21,e) ; xopr.r.uopHufi ororroBoK ycrpar.rBaercr npu
Bxore lJrfl yBenaqeHufl nponycKHofi cnoco6Hocrr.r rpy6n u
B KaqecrBe BbrxollHoro oroJroBKa He npuMeHsercq. Hatl6o-
nee pacflpocTpaHeHbr B HacToflrrlee BpeMrr oronoBKl,r (,BxoA-
Hbre rt BbrxoAHbre) pacrpg6Hbre M nopranbHue (Qur. 28-
2l,e e,\. Ans yBeJrHqeHHfl npouycxuofi cnoco6nocrlr
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@uz. 2B-22. Ilpnuoy?ortb*an mpyda
q - nnald;6 - npoa,oltnurft  paspe3; s - sxoauoft oronoBoK; e - nonepevHufr paspea

Tpy6br flpu coxpaueur{H ee 6eauanopnori pa6oru Aerranr
- B  p f A e  c f l y q a e B  r r p u  B x o A e  r r o B b I r r l e H H o e  3 B e H o . [ n I { -

Hoir ls:l,ll{ (Qur, 28-2I,s), B npeAeJrax Koroporo pa3-
MeIIIaeTCf KpLI'Baff C[aAa II,plI BxoAe.

B cJlyqae, ecJru rrpt,t 3aronJreHHoM co cropoHbr BepxHe-
ro 6beQa BxoAe HaAo o6ecnequrb Harrop.Hyro pa6ory rpy-
6bI, a He noJryHafiopHyro, Mox<gr oKa3arbcs rleJrecoo6pa3-
HbIM ycrpaLrBarb AocraroqHo u.nasHofi Soprrarr <caMosa-
psxarcruufics> nxoAuoft oronoBoK Toro r.rJrr{ HHoro rr.rfla
[nanpr.ruep, r{oHcrpyKrlur{ HHcraryra BoAHoro xossficrsa
LIMerrE B[mqr\,rca (Qnr. 28-21,u\+ HilH (npx Kpyrnbrx
rpy6ax) r(oHcrpyKrrun [opHLIH (Qur. 28-21,rc)**].

, <D y tt A a M e H T br MacclrBHbrx oroJloBKoB rrpn HecKanb-
HbIX OCHOBaHMffX SaKJraAbrBarOT HHx(e r.ny6UnU nrpOM€p-
3aHHr r.pyHTa, Kpen.nenr.re-JroroK o (Onr. 2&-2l,uc, Sut.
28-22) Me)KAy, creHKaMrr.r oroJroBKa, ecJru 9To K,perrJreHue
He cBs3aHo x(ecrKo co creHKaMq{ oroJroBKa, Her geo6xo-

AMMocrH 3HaqHTeJrbHo ear.ny6.nars.
Huxuuo qacrb Syn,u,aueuta noA BBer{brMr.r rpy6 H.e-

peAKo gaMeHflror ure6xeu, nrpau6onaHHbrM B rpyHT, *urtr
necqanofi noAymr<ofi.

FI'pn cKaJrbHbrx ocHoBaHr.rsx QryHAarr,renrrr o6.nerqarcrcs.
Bo u{s6exaHr.re noAMbrBa rpy6u npr.r BxoAe x oco6e}rHo

flplr BbIxoAe r{3 Hee ycTpaHBaroT r{penJreHMfl B cooTBeT-
crBHrIi c ,[,oflycr'ruMbrMr.r cKopocTsMl{ TeqeHr.rg Bogbr. 9acro
rlpr.r eroM ne.naror ey6 (runx ruuyur) 6 (QHr. 28-21, 'trc,

28-23). B uyqae Heo6xoAuMocrrr sa ryy6ofi Anfl npe-

.q,orBpaueHHfl pasMbrBoB ycrpar{Banrcs soAo6ofinufi KoJro-

* flpeaaoxeH KaH.[. rexn. navr fI.
** Ilb6aaoxen r-poM rexn. uayr E.

Koqevaosblr,t.
DoanaroeHl'{.

AeII, racHTeJII4 gHeptr4l{, paCTeKaTeJIr.I TIOTOKa, a 3aTeM yx(e

puc6eprr,ra.

llpa.r npoilycKe rrepes rpy6y noroKoB, coAepx(arrrux
KpyrlHbre AoHHbre Hauocbr, no4o6ofinufi xo.noAeu M raonre-
Jil4 Srleprl4rr{ ycTpal{,BaTb He crre.tljyeT, a ueo6xoAuuo Bbr-
noJIHflTb KperrJreHr,{e, HanpuMep, B BHAe Qapryxa vg xe-
aego6erounrrx lr.rruT c ycrpoficrBoM Aocraroquo sar.ny6-
nenHofo sy6a.

Ans flpeAorBparqegufl noBpe>KAeHHs rpy6 ilpH . HepaB-
HoMepHbIX ocaAKax (ua HecKaJrbHbrx ocuo,nanuxx), cBfl-
BaHHbrx c HepaBHoMepHocrbro HarpysKr.r Ha rpy6y tro ee'
AJrlHHe, IrrBbI Melrqy 3BeHbffMrr{ ycrpauBaror o6ttqno Ha
paccrosHr.ru 2-5 ,t Apyr or Apyra, pex(e-Ao l0 ,r.
flpuHnro csllTarb, tITo ,paccroflHl{e Me)I(Ay IuBaMH Ee

AoJr)KHo npeBocxoAtrrb 2-3 Bbrcor rpry6u. I(oucrpyru,nu,
3BE,HbCB U IIIIBOB ME)KAY IIII{MI,I AOJIXHbI AOIIYCKATb CMCIUC-

HHt orAenbubrx gBeHbeB 6es napyruerruff BoAogenpoHuqae-
MOCTIH rrrBa. ll,,prn MaJrocx{r{rMaeMblx rpyHTax ocHoBaHHff,
Hanpr.IMep, fpaBe.[ucro-faJreqHhrx, paccrosltHs MexAyoca-
AoqubrMrr rrrBaMm yBeJruquBaror (crrr. ranpnMep, Qnr. 28-
23), ilprt{ cKa.rrbubrx ocHoBanuqx oHr.r Moryr 6um BecbMa
sHatlurerbHbrMr{ (crrr. |OCT 4286-48 u 28-3, n. 3).

B xereso6eroHnbrx rpy6ax qacro npHIvI€HqIor ItrBbI c'
yrurorHeH[reM rlpoBapeHHofi s 6uryr',re nax.nefi H rIpoKJIaA-
xoft Torc uilfi py6epor.raa Ha 6uryue c xapyxnofi no-
Bepxuocrn (Sur. 28-24)r. Ec.nu ruoB Me>KAy sBeHbflMll:
He sBrqercff ocaAoqubrM (nanpnrrrep, nFff c6opnux Kopor-

KHx sBeubflx u npu ueo6xoAnlrocm ycrpoficrna ocaAoq-'
Hbrx IrrBoB qepe3 HecKoJrbKo srenren), To. noBepx npoBa-

I flo.upo6uo o uredx cm. [8], tll] u [5].
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ft paapes; $ - nonePeqHoe cet{enue
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pennofi B 6r.rryrrle rraxJtlr uroB MOx<xO 3aJII{BaTb }KI{pHrIM

rqeMeHTHbIM pacrBopoM. A.e.naror ulBbr H auaJloruqnble

rrnBaM AIoKePoB (cu. 'nurue).

OcO6esno- 6o.nruroe BHEMaHIIe o6paulaetca Ha BoAoIIe-

npoHr.IqaeMocrb IITBOB rIpH HalopHblx tpy6ax; B eroM cJIy-

,qae IuBLI IIo KolicrpyKql{g aIraJIOrI{qEbI IUBaM BOAOCIIy-

.cKoB (cu. r.n. 25).- - - f  
*np oI {aoJI  sqHIo napyxnof i  noBepxnocr t r  JPy6r1

ycrpar.rBaror B srrA€- paanonuili 6alryrunux 
-uorputufi 

(na-

lirpurrrep, npocMonegllaf MeItrKorBI{Ha Ha clloe 6ntyua u'nu

.t6"o 

"i 
Anwu. n t. A.) u.lnr cJlos Mflrofi rnnuu o6uqHo

'roJlull4Hoft uopsAxa 15-20 cn-

fo$puponu""il"-tpy6u- uls oql{EKoBaunoft crarln [8]' [15]'
'r{'BJIffqCb AOCTaTOqHO--run6xgri'rur' up[ctroco6ngotcq K He-

paBHoMepHbIM ocaAKaM 6es ycrpoftcrea 
lcaAg:IlFtx 

IIrBo'B
',ir 

ne rp66yror MaocI{BHbIx fiynaaueHToB (Aocrarocna no'u.-
.roroBKa us cJroff rpau6onairirofi pIr{HH co me6servr - Qur.

28-25). 3BeHrs rarqx rpy6 BBr{RrIHBaIor $PYr B Apyra

l"ott""i-to6pu urcnoJlb3ylorcff KaK uapeerrl) m coeAHHs-

Ior gal<rtenKaMl{ I{JIII cfleqfianbnblMl{ cxo6aun' Taxue

crbIKI{ AorlycKalor pa6ory rpy6n KaK -Harlopnofi'
KonctpyirnBuble- oco6euuoctll rpy6 Ha Kocoropax-

c u . e [ 1 5 ] n [ 8 ] .

r.recrurfi pacrler 6eenanopuux E [onygallopnbrx

leAyer rIpoI{3BoArI{Tb Ha Aeftcrslle-'suelureft Harpy3-

sacbrrlKll rpyHra (cu. rn. D ur [8]' U5l) c yqem-M

Quz. 28-25. I-oSPuPoaaHH&fl mPY6a

. Vra3anns no crarnqecKoMy pacrlery

Huoro Beca gneMa""ou tpy6u u.trn orp.rlonxon' ,[,la

eHHbIx rpy6 co6$seHHuft Bec alx Mox(Ho B pac-

He yqnTblBarb. Kpoue yKa3aIIHbIx cI{Jr' cJIeA{eJ

arb iarpysry or BoAbI n tpy6e, a raloKe B coor-

ir.Ix cnyqaflx ceficvxtlecKlde cI{JIbl, noArBtH)KIIyrc

Ha HacbInI{ HaA tpy6oft, Aa'BJIeIil{e rpynronofiHarp
BOAbI H T . A .

@uz. 28-24. IIIoa rtcenesode-
mouHofi mPY6w

.l - toar nrr PY6ePou.u, Ha ropsqeM
6ntvve; 2 - garnsxa ropflttnM oHTyMoM
uari cruolo*; 3 - naKrq' lpoBapenHas

a 6utYlte

rpy6
IlH

TOH

qeTe
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'ceqenan s _oneprofi oepxuuM KoHIloM 
'Ha Iu.I{Ty' a [JIfiTy-

pacnopKy - paccqurbrBalor KaK 6alry n r- 4-1. Tpy6u

oBoHAanbHbIe lI pa3flHtlHble cBoA'qarble cJleAyer paccql{Tbl-

aarb B BaBI{cu{MocrH or xoncrpyxqmn ttu6o ;pactueHtg tto-

nepeqxoe ceqeEne Ha cBoA u 6orosue MaccHBHbIe creuKfl
q trxxuufi .tIoToK, lru6o paccMarpfi'sas rpy6ly KaK noAb-

eltucrufi cBoA, ynpyno 3aAeJIaHHbIfi s HuxHnft .lorox, tro-

*qo6uo pacqery b6a-enox 6eauanopuux rosuelefi (o'r. [3]'

I l s t ) .

5. VrasaHuq rro rnApaBnuqecKoMy pacrlery

fuLpasrnqecrnfi pacqer rpy6 uon KaHaJIaMLT H Hacblnfl-

MrH,peKoMeHAyertfl IIporH3BoAHTb no MeroAaM, oilLIcaHHbIM

E r.ll. 2 H 'paapa6oraHHblM IIa oQHoBe MHorotI,NqneHHbIx
{onbrroB Hucnaryra BoAreo c yqeroM AaHHbrx PqAa Apy-
rux l{ccJle4onauHfi, rI'poBeAeHHEilx 3a nocJleAnee apeun2.

B o6qeu cnyqae rrpn nuApaBn[qeoKoM pacqere BoAo-
npoflycKnbrx rpy6 Ee c.rreAyer HcxoA'HTb Hs ycronuofi
<pacvetuofi> 4onycxaeuofi cKopocru B KoHue rpy6n no-
pffAKa 5-6 ttlcec, :r.aK ero o6u.rHo Aenaercr a 4opoxuofi

rrp{lKTsK€, d HaAJrexI{T npH pacqerer KpoMe onpeAerreHHg
nponycxnoft cnoco6uocrur rpy6u (npu BaAaHHbIx pacxo-

Aax Q tr AonycruMblx my6unax nepeA rpy6oft H), npone-
pr{Tb, KaKoBbr ycJroBur corrpffxteHufl surexarcul€fi us lpy-
6u crpyn c Er{)KHfiM 6reQou, paccquTarb [r sanpoeKruI-
poBarb B cooTBercrBr.rrr{ c MecrHbrM[r yc.[oBHnrraar (xapaKTe-
poM rpyura, r.ly6unofi Inuxruero 6re{a, ryAeJIbHbIMH pac-
xoAaMrr I{ T. A.) yCrpoficrrsa iB Hr{xHeM 6leSe IIo npe-
AoTBparqegr{ro onacHoro. pa3MbrBa 3a rpy6ofi (raourerur u
pacreKareJru rroroKa, soAo6ofisufi roroAeq, rny6orufi sy6
c AonyqeEueM pa3MblBoB 3a HruM, ycrpoficrno cooTBer-
cruyrorueft pr.rc6epuu, I{HorAa c <KoBIuoM> B ee Konqe -

Ang Jnvleffbltrenmfl onacuocTl{ IroAMbrBoB, II T. A.).
Ec.[q{ npo[ycKaeMbre qepee rpy6y MaKcIrMa.[bHbIe pac-

xo4br HerrpoAonlKr{TeJrbnbr n nptr uaBoAKe nepeA 4y6oft
co3Aaercq HeKoropoe, AocraroqHoe rro o6rerray V <eolo-

xpaHHJlHrrIe>, To pa3Mepbr [o[epequoro ceqeHfi{fi rpy6u
CJICAYCT HA3HAqATb C JAICTOM YMEHbIIICHI{fl IIABOAKOBOTO

pacxoAa 3a cqer pery.n'r.rpyrornefi cnoco6uoclu <rBoAoxpa-
nu.nulqa>. B sroM cryrlae pacqer HocHT nonepouusrfi xa-
paKrep (ceueuueu n firrrou 4y6u saAo sa4anatrca).
A.ns pacrrera reo6xoAuMo uMerb (Our. 28-26): 1) rul-
,ponpaQ npl{roKa Borlbr r rpy6e no 

-aperraeru 
Qn:l(l) npa

na,BoAKei 2) KpI{Byro o6re}ros <Bo1oxpanl{nuura> repeA
rpy6ofi V:fr(Hl; 3) KpHByIo nponycxnoft cnoco6soctll
rpy6u Qr:lz(H), rotopar crporrrcs tro AaEEuIM rn. 2, u
B PsAe CJIyqaeB, ec.nn tpy6a rIoATanJILIBaercfl c HMxHero
6reQa u'sro EJII{sef, Ha ee uponycKxylo c[oco'6uocrr, -

K,p'r.Iayro Q:ft(h) (saCImcuuocrr rpacxoAa or rny6uuu
Hulrffiero 6reSa) t. flaBorocurtfi

rCu. npn6aHxennufi pacrrer rrpsMoyronbnofr rpy6u s [10].lCae,nyer HMerb B BH.rty, qro err{Horo HoBofo o6urenpneuannoro
rulpaBnl{\ecKoro Merora pacqera rpy6 B Hacrosrqee BpeMs er[e He cy-
ruecrByer (cu., nanpnr'rep, [5], [10], [14), H B ps,u'e cnyqaeB B nr.rreparype
HapsAy c HoBblMH .4aHHbtMH rrpHBO,U,gTCg ycTapeBrrlne H c[opHHe nono-
)t(eHr,rc.

Ar=f (t) H 6 )

ru4porpaS pa's,6maetcfl Ha ue6ors-
III.He BETepBaJrbr tspeMeHM Al, o6uv-
Ho .paBnbre. flo pacxo4ry nepe! tra-
soaxou Qr, ro KpIIBofi Qr:fz(H\
HaxoAflT r.ny6uuy repeA rpy6ofi
Hu a no xpunofi V:f r(H) - co-

srBerslrByroqufi H1 Haeallbultfi o6l-

eM V1. 3areM A.[q cepeALIHbMII-

Tep,BulJIa llepBofo yqacrKa BpeMeHH
Lh ilo ru4po.rpaQy orpeAerlslor

rrptrrsKaloulufi x rpy'fr cpe.4llufi 3a

B p e u q  A l 1  p a c x O 4  Q z H n  n e p -

B o M  t r . p ' u S t n x < e H  H L I  u o A c q u -
TbrBaET o6teu Bo4br A V; saAep-

rKutsatoElrrftcs ,uepsa tpy6ofr u BbI-

eElsalolqHft rIoBbIIueH[.Ie ropH3OH-

ra H:

a'wl: (Q, - Qr) A/r.

3sag o6leu Vz:Wr* A V(r rII'o

rpunoft V:h(H) HaxoAxr rurY'6u-
rly Borll nepea, tPY6ofi ^H., Nfl
KOHqa OTpe3Ka tspeM'9'HrH 11 ft. Ja'

TeM paccer troBTopfiIoT . c yrleroM

TOrq qTo 3a BpeMfi 6 /r cpe[HIII'I
pacxoA nponycraeuufi lPY6ofi, ,B

lefiffsuTe[brlocrl{ 6yaer 6oanue

- - '  H r *H  z
npunaroro Q1. fl'ps H"p: 

2

rro KpHBofi Qr:fr(H) orpeAerlslor
pacxoA Qtr H coorBercTB}Io[ee

iHaseHI'Ie 
- 

Lr/":1q'-Qtr) Ar"

f iocJle qero, 3Hafl W2'-Vt*AVr',

no xpnnoft V-fr(H) orblcKu'Banr

r.ny6nny nepeA rpy6ofi Hz' so ero'

I 3ra rpuuag HyxHa raxxte .Ens pacqera
conpsxteHns B HHxHeM 6ueQe.

% %

,)

Qtn. 28-26. lpafiurcu rc zudpaatuqecKoJtty pacqemy aodonponycKHbtx mpy6

o - rx.u,porpaQ nporora Bo.u,br x rpy6e Bo BpeMeHr{; $ - t<ptlr,as o6teuon 
"Bo.u,oxpanurHula" 

nepeA

cpy6ofr; I - KpHBac nponycrnoft cnoco6nocrn rpy6ur,' e - KpHBafi saBHcIlMocrH pacxo,q,a or
- 

ray6xttut HHxHero 6ne$a; d - pacuernas cxeMa
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poM npu6.nr'r>keRnd, .Koropyro o6srcHo H Mo)KHo cqfiraTb
oKoHqareJrrnofi.

floc.ne sroro ananor[qHbre noAcrrerbr npon3aoAflT Arq
c.neAyloulnx !{HTepBanoB BpeMeril{: Ltz,L ls 0r r. A.

B p$ynbrare onpeAenflrcT MaKcHMaJrbHyro uy6uuy
BoAu nepeA rpy6ofi H ^u*. Ec.nu ona Megbure .qonycrn-
uofi (us ycJroguff HeAonyuleHurr rrepeJrr.xBa BoAu qepe3

Bepx Hacbrnr{ *r r. A.), To nonepeuuoe ceqeH,He rpy6ur
MOX{HO yMeHbrIILrTb, B npoTHBHOM Xe CJyr{ae - yBe.rrH-
lnuTb, nporugBeAs B oSoux gry-qafix cHoBa nonepouuufi
pac,qeT.

28-5. BbIBOp THnA BOAOnPOBOA'TqHX
COOPYXE}IHA

flpu nu6ope rHra BoAonpoBoAfirrrr.rx coopyxeuufi cJre-

AyeT yrlHTbrrBarb Becb KoMUreKc MecrHblx .ycnonnfi 
- To-

nonpas'nvecr(Hx, reoJror14qecKLIx, rHApoJIorH.iecrcltx, nporH3-
BOACTBeHHbTX, a TanKe TeXiI|HKO-SKOHOMHT{eCKHe 14 SKCnJry-
aTaIIHOHHbre noKa3aTeJrr{ pa3rHr{Hbrx TI,rnoB u BapI{aHToB

. coopyxenufi. IIpn sroM HsAo 
''r{Merb 

B BvAy o6utne 3a-
MeqaHHr, np.HBeAeHHbre Bbrrrre, a raKx(e cJreAyrorrlne o6-
*:itfft;"J;rer'qecKr.rx 

xaHanaxr s 6onruruncrBe crryqa-
eB trpuxoAuTcrr llg6erarr ycrpoficrna Aror(eposl no aKcnJry-
aralllroHHbrM coo6paxeHHrM (onacnocrb saKynopKr-r uty-
roft  u r.  a.);

6) Ha opocuTeJrbHbrx KauaJrax o6uqso sKoHoMHqecKH
ue.necoo6pagHblMu oKagbrBarorcfi Arorepurl Lr Hacnrnul c
tpy6artr,u noA HHMM, oAHaKo B psAe cryriaeB qenecoo6paa-
HO II:p['IMeHflTb ll MOCTbI-'BOAOEOAbI npeHMyuIeCTBeHIlO IIO
np O I{3BOACTBe HHo -SKCIUIyaTaIIM O HHbIM LTIII4 a pXLITeKTy:p iIbIM
coo6paxeHHfiM.

Ans norrryr{eHnfl npeABapuTeJrbHoro npeAcraBreurr4q o6
opI{eHTHpoBoqHbrx cpaBHMTeJrbHbrx 3KoHoMr.rqecK,r{x xapaK-
Tepucrr{Kax xereso6er,oHHbrx AroKepoB M MocroB-BoAoBo-
AoB, a raKlr{e uactrneft (c rpy6avru) na Qur. 28-27 npu-
BoAMTcfi rpa$Nx, cocraeneuuHfi Aou. KaHA. TexH. HayK
A. 14. Ocrpoacxuu [14] AJrff HecKarrbubrx ocHoeaunfi {"rrec-
coBHAHbre cyuuexu) 14 D\rrs, AJrr.rHbr coopyxeHus. L:100 n.

r .[.ra nponycKa Bo,rr,br KaHana.

- -,[rukep
.-.,//ocm-flofufol
-flacnrru c npgfori,

-M
Wfi

%
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O6oegarrenfifi. Ha rpa$nre:
V - o6rer'r np[.rBeAeHHoro 6erona B v3 lia

I noe. r, IJrHHbr BoAorpoBoAfluero coopyxe-
Hr4fl (tuocra-noAoBona, rroKepa, KaHaJIa

MOCTa-BO, [ ,OBOAa,

rle Q - pac-

xo,n B uzfcerc; z-rroreps Hanopa B i l .
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1 .  E a c e B l r q  A . 3 .  n  K e . n b M e r  O .  O . , A u a c x e ; r e g o 6 e r o R s o t x
KoHcrpyKq,Hft ru,u,porexHuqecKnx coopyxeunfi n noflcHlrrerutnft rexcr
K HeMy (.{. 3. E a c e n n u, Xeleso6eroHHble KoHcrpyKrll.lr{ rn.u.porex-
HHqecKHx coopyxeuraft), Crpofinsaar, 1940.

2. lr.r.u,porexHr{qecKr{e coopyx(eHus, nor pea. npo$. E. B. Blnengxa
n npo$. M. M. I'purunna, r. Il, Crpoftus,uar, 1939.

3.  f  pHIITHH IvI .  M.,  fnaporexnnqecrue
tr. 1949.

coopyxeHr.rf,, v. II, Crpoft-

rpy6u rro.rl Hacbrrrq\{x. HayuHue 3anucKH Mocroscxoro rrr.(,poMenxopa-
THBHoro EHcrHTyra HMeHr.r B. P. Bu;rrqMca, T. XV, 1948.

11.  K po r  or  o e VI .  H. ,  HcryccrBeuHbre coopyxeHHs., [ ,opus.u,at ,
1949.

12 .He t topoxuu f i  n .  C . ,  3aunra  rH , i r ,poaneKrpoc ranqn f t  o r
ceJreBbrx rroroKoB, f oceneprousy,ar, 7947.

13. O e c c H K n u B. 14., Xereso6eroHHbre nanopnue rpy6u, foc-
crpoftns.u,ar, 1951.

14. O c r p o B c r u fr A. Vl., Texnnxo-aroHol{HrlecKHe noraaareJrlr
BoronpoBoltautr,rx coopy>renuft, Tpy.uu HHcrr4Tyra gHepnernKn Araa,euull
uayr Va6excroft CCP, nuu. 2, |nlporexuu.{ecxHfr c6opnnr, us.u,. Axa-
reMHH Hayr YoCCP, Taurrenr, 1948.

15. fI e p e .u, e pr.r ir f. fl., Kypc uocron, r. II, Tpy6u. ,Il,epeennnule
Mocrbr, Tpancxen.uopusaar, I945.

16. fl o n o B a B. fl., Coopyxeuza na opocr,ITenbHblx cucreMaxt
Ce;rrxogrng, 1948.

17. CnpaaonHuK .[opo)KHnxa, loctexrasAar Vrpannu, Kneu' 1949.
18. TexuaqecKHe-ycnoBHfl H HopMbt npoeKTHpoBaHHr ruitporexHHqecKHx

coopyxennfr. fuafbrexHuqecKne ryHHenr{ iu.lpoererrpbcranquft (TV
11-51), 1952.

1 9 .  @ e n u n  H .  K . ,  K o u l y p H H r o s  6 .  8 . ,  O n u t  n p I ' I M e H e H H F
KpynHhrx 6noxos e c6opuux xeJreso6eroHHblx HppHraqHoHHbIX -coopyxe-
nunx, xypnal 

"fruporexnnqecxoe 
crpor{Tenbcrso' Jt 5-6' 1946.

I-u,u,poa;rerrpl,rqecKue craHqr,u{! locenepror.re.uat,4 .  f  y 6 u n  < D .  O . ,
1949.

5..II, ar,e H K o n IO. H. r.r 3 y 6 p H ft fI. E., fua.porexnnqecxHe pac-
qersr, locrexuaAaT Vrparauu, 1950.

6. 3 a M a pr,rn E. A., f lpoexruponaune rn.u.porexHurtecKnx coopy-
xeHuft, Cemxosrus, 1952.

1 0 .  K o q e y n o s  n .  O .  H  K y s n e q , o B  H .  A . ,  B o . u , o n p o n y c x n u e
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5,2 Ql,u*

29-t.  TI{I Ibt H KOHCTPyKIHH

I. Thnu rpydonpoBoAoB tr
npHMeHeHHq

I cTaTlIqecKoro Hanopa B Kax_
oBoAa.
iorn lpy6onpoBoAbr paBA€.ns_
(br (lepnnaquoHHbre __ unepre-
roAocna6x<euvecxue), 

Anrepr,l
llepnue _ BoAoBoa, _ or.rrz-

:TO sHaqnrTeJrbrrrylo \ilHHry (AO
OKJIAAbI,BAIOTC, TO BO3MO)KHO
) cparBHI.rTe.[bHo ge6o,rturuuu
ABepxeHbr nos4eficrnurc rH.rI_
Je _ Aror(ephr _ opaBHHTeJrbHo,

Aocru{raurlue 6ontruux 3Ha_
IbI IIHAPABJII,IqCCI(HM 

YAAPAU,,ru ryp6uu.

2. HaueuroAnefirrrnfi 4narvrerp rpy6onpoBo4a

3CKOro cTpoLrTeJrbcTBa npHMe_

mSroTOBJIf leMbIe,H3 nUcrogof i
'IX AmaMeTpaX IIeJrbHOTsHyTbr_
ctrerluaJrbHoM o6ocuo,nanuz.
lB AO HeAaBHero npolllroto
Hbre rpy6on,pono4rr;

:I-1 tu""'pu* ; _ L-"*pff#5ff "#n ;Til'?#T il3-TaJI.rIHqecxtaMIH 6au.uaxal*,tu;
a) )I{ eJI e so 6 e ro,"," 

", ", 
I{3roToBJrqeMbre rroJrHocrbForr{nH qacTHqEO Ha MecTe YrsraAru.

r rpeAen rtpuMeHeHHfl o6ucriH-x Mera.[JraqecKr.{x rpy6o_apoBo,(oB c ronrrtT.rHofi_ creuor Ao ?? 

-;;' 'i"no.o.n".r."

npo'3BeAe'r.reM rlD< 540 il2, rne i_"i"u"oi'ri" ^, D_Ar.raMeTlp B 'r.
llpe,ue.nrr rrDHMeHeu&fl AepeBfllrrlbix HetrpepbrBHbrx Tpry-6onpono4oa opueuraposoqno onpeAeJrflror-crrarxe npo_r{sBeAeuueu HD H rprrBeAeHbr B ia6n. Zg_t. 

--^"1

llpe.q,e.nnr rrpuMeHentrs AepeBsnnbrx

Ta1ttuqa 2g-l

rpy6onpoBoAoB

Hausbrro.aueiruira_fi_ Anauerp Do rpy6onpono4a onpeAe_Jrffercfi Ha ocHoBaHI{I{ texnHXO-sKOHOMHqecI{HX pacceroBc ryrreToM jpeaJrbHbrx yc"nonuft ero pa6oru. nns rpy6orpeABap[TeJrbHbrx coo6paxreuu.rfi no iBceM THtiaM rpy6o-rIpoBoAoB nonbayrorc.ff Sopuynofi:

(2e-  1)
H

Xereeo6eroguhre rpy6onpono4rr
p " a o 2E-i0" ;:'p Jiio"i5 " T{\n,T' H;; "?;, #ff, * 1;vv &, pcAnu A(, OV JW, H IIpI{ AHaMgTpaX OTorregb MaJlbrx_,BnJrorb ao S _T .u-

llf :m:.: g* 
" *:r:'II"_ I" ". 

n p. p 
",, 

u rr e r.p y 6 o n p o _
::*"*T*: rr.l13-'13g o"*f;,;;#';;";ilp;i,' ;';X:_a es o6e rurly 

? 
- s a cbr r a,H Hbr M r.r, 

" 
u 
"'oin 

o rri" o',i 
" 
il lti.i 

" 
];j;;"#";;vffillfi;""

I I 'HITM ' '7\T

X# ff : yf i j. i::.:,1 Li :i:, o", . u, o 6"-- ;".;6,_;;fi*ffi ; ;
ITXI:"* i.1lT*__vgoBorsr p;d; ;;;#;#;T:nepeceKana urenbrrTy rpy6ur on ,*ena 

-;";'rt;;Z;rfi;#;

rA9 H-craulqecrufi Hanop B rl;
Q.u"- pacxoA Boqbr u oitliri.

3. Vcrpoficrna Ha rpydonpoBoAax

Tpy6on:po"oabl,,"Y:'ol sreAyrourl'e ycrporicrna: a) BoB-Ayrunbre KJranaHbr (n noslrueHHhrx rovrax) EJrfl BnycKa
uarpy6xr.r c BarBopaMr.r (n nouz-

Ka BoArt 14 oceBru[x HaHO-
lJreHuoro HanoJrneHus rpy6o_
bre aasn;_ A) nperoxpaHn_
ryrc Tpy6y vJrH rsranaH B.
)MIIeUCaTOpbl Ha MOTE,rI"rIrHtI€_

r Hanopnue Bo,(onp_oB_o.urue rpy6u B Hacrorrureft:r{aee He paccMar_puBarcrcr. Koncrovr.rpoBa'H_e_ x'iacverux C"]"n"u;;;;;" KypcbrH crpaBoqHsru (nlnoir-"p, H. H. F"",iii,,_l-i. ii.'eBpiffi;::'H. H. rrae-.rr oe, -, B oAoc s a6rie n i e., t.ocii p,i n 
"io 

i, i 
j"gru 

r.
47 t25
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I(pone roro, orr(pbrrbre rpy6onpoBoAbr (yxna4uoaeMbre
Ha aHKepHbrx I{ npoMe}Kyrorrntilx onopax) B aarBHqH,MocrH
or xapaKTepa MecrHocrx, no xoropofi npoJreraer rpacca
Tpy6orpoBoAa, ffi peaabnbrx yc.tonuft pa6orn HMeror Ha
csoefi Tpacce Hepa3MbrrB4_gMhre JlorKH, npoAonrruue/u{ no-
nepeqgble ApeHbr, 6oroaue BoAooTBoAbr ll ot6ofisbre cren-
KH Ha c.nyuafi paspbr,Ba rpy6oupoBo1a.

4. KoHcrpyKrIHH rpy6onpoBoAoB H Hx orop

M e r  a J r l H e e , c K H €  T p y 6 o n p o t s o A b r .  B  c B a p -
nux rpy6onpoBoAax npoAonbubre rrrBbr ocyulecrBJrflrorcs
ToJrbKo KaK crbrKoBbre, 6eg uapranox (Sur. 29-l,a). flo-
nepeqHbre mBH BbrrroJrHffroTcfi .rrper4MyrrlecTBelrHo BcTbrK
(Qxr. 29-1,6, e). CoeAuueune orAeJrbHbrx 3BeHbeB Me)K-
ly co6ofi Mo)r(er 6um cBapHbrM, KrrerrauuM LIJrz- HaQnan-
uax.

B KrrettaHbrx rpy6onpoBoAax np{HMeHsrorcs: npoAoJrb-
HEIe luBbr - BcrbrK c AByMq HaKJTaAKaMH (n,pu .nro6ofi

Tonulnne creuox) r{ BqaxJrecrKy (npn D -< .12 iltw) (Qq{r.
29-1, e, 0); nonepeqHbre rrrBbr - tsHaxJrecrKy fiJrLr BcrbrK
c oAHo!, I D .-<12 ,+l,u) v c AByMs ( i )12 nn) Harirran-
KaMI,I. HesaB,LIc[Mo or rr.rrta rrrBa qucfio pqAoB gaKJrenoK

a)

@uz. 29-2. @a,anqeawe coedaaeruun

AoJrx(Ho 6um He Merree AByx. I(neuauue MoHTa)KHbre no-
neperrHbre ruBbr npHMerrrroTcff B I{cKJrroqHTeJrbHEIx cn}nlasx
Irp,H ycJroBl{u{ cfleqHaJrbHono o6ocHonaua{q. (D.nauqu npH-
Menqrorcs .4Byx rurroB: )Kecrr{He (Our. 29-2, a, 6) H cBo-
6oAuue (puc. 29-2,e\.

Ans,Bo3Mox(Hocru cso6oAHoro EpoAonblroro pscrtrrupe-
rut4fr MJrn coKpaureHfl,rr rpry6oupouoAoB ycrpalrBarorcff TeM-
neparypubre KoMrreHcaropbr (uy$ru) AByx ocuoBnbrx rru-
noB: cKoJrb3sulue ca.rrbHaKoBbre (Sur. 29-3, a, 6, el 11
eJracruqHbre rapeJrbqarbre (Qur. n-{). Vnnorneuue KoM-@uz. 29-1. ,I,emanu wBoB

f .tfitut

@uz. 29-3. Cattonwtogwe Kortneucamopw

1 .o:"o*'c 
pesHHoBH" 

"TTh"'n;g:lT''fT"":.1ff#x'"."H;gxi*'; 
3- Koxa; 4-6ponsa;

tr6z,u 
I

t000



rnABAt EBAlqArb,\EBflrAfr. HAnO P H bt E TPy EO n P O Bo,qbr

@uz. 29-4. Tapettrtamotrt KoJtneHcamop

@uz. 29-5. Baadacrcu-
poaauuotfi npydonpoaod

neHcaTopoB BbInoJIHteTcfi H3 peSr{HbI, npoctrlo.neuuofi
fleHbKH, neHbKoBoro 

FHypa c pesuuonofi cep.qqeefiH oft u
ac6ecr'a c nponrarxort Bo Bcex cJryqafix ynJloTHflrorqero
Marep'aJra x(rH,BoTHbrM caJroM C rpa6u*rrr# noporrrKoM.

Bo Hs6exaHi.re cMflr",s. o6onou*it ipyoonpo"oiu'1" .ny-qae orxa3a padornr ,Bo3Ayxoilpono4unx ycrpoficia), 
' 
u

TaKX(e AJrfl rle'efi rpaucnopra H MOHTaX{a 
-rpy60npoBoAbr

CUA6XAIoTCS CNCII(,IAJIbHbIMI{ KO.I'IIAMH }I{CCTKOCTII H3 IIO-
.nocoeofi, yuonoft lur T-o6pasuoro ceqeuufl cTaJtrir, nprt_
BaprrrBae;:rbrMra x o6oro.ixe rpy6onpoBoAa c sueumefi iro_
BepxHocru. EanAa>rcnpoeaunne 

'rpy6onpo"oai, 
(Srr.

29-S) cocroflr us c"apuo Fr nn-i qe.rrbnorfirrlyroft rpy6u, naKoropyrc Ha/(eBaror craJrbnbre Ko,Jrbqa 6es ftna_ dunt *u.
Jraarr, pacnoJraraeMbre Ha paccroflHlrr{ He 6onee 200 nt,

H3NOTOBJIffIOTCff KPY.JIIIM}I (450 UU) MJIH NP"'OWOJI'H'I-rv&r $00\500 ni). [.'ra rpy6 0i'go0" r; *^'''riii"rrsrorc,
cnelluaJrbnbre gBeubff Ha $.rranqax.
- 

AHxepuibre o''ophl fip'MeHflrorcfl Ir3 6eroua tJrr' >KeJre3o-
6eroua: saxplrroro 

^ Trixna - c gaAe.nxofi rpy6rr no BceMtyIlepaMerpy (SHr. 29-26,a) fi orrlpbrroro rnrra -c aHKe-

4 o )

Quz. 2g-0. AnrcepHue onopbr .u,ema.rlrtuqecKux
mpy6onpoeodoe

/  -  yroaxu; 2 - aHxepu; J _ xoMvrbr47*

739

/70I-f
,)

- ) T
o / t' l

@u"' 2g-7- IrpoaeilcymoqHbre onopbt nemaJlJtuqecKux
mpy6onpoaodoa

1 - ruapnnpgar onopa; 2-- onopuoe KoJrbuo_)i(ecr-Kocru; J _ onop_Hafi nn,ra; 4 _ xe.neso6ero'uaq onopa; 
- 

, l_ 
"d-pr-r". i"  

""uao,nnr;

6 - eaurlrrrroe troxpbrrue

rpo'nxofi tPY6nr npu noMoulrr KoJreU, Qeprrr nnh rsr (41ur.29-6,6).-  
-

llpouexyroqHbre onophr rrpHMeHflrorcs KarKoBbre (puc.29-7,a) vrrrr Kaqarcrrruecn^ (Sur. 2g_i:6f:---" rarrlr(ecKorrbsrrrrne - Ans rgyq a<z otio 
"i 

f qii.,'2g-.1,u) vrceA.nonrie-Ann rpy6 D<t000 *u tqii-.^'ig_i,q. ons-palnHe rpy6onpono4a Ha npoMex(yrorrHrre onopbr ocyqe-c'IlBJIteTcfl np0i noI\{oxliH xecrro,ro KoJrbIIa, flpI{BapeHIIOrO

5-?69,"onre rpy6-u, rplrqeM *niqo orrgpaercfl Ha 6eron-

Ti.i.#"1fi.,?1"fr9',51"" svu4aueuru rorlbKo B ABvx
\oHcrpyKrr'fl npoMex{yToqHbrx o''op AoJrx(Ha o6ecnequ-BaTb Bo3MOX{HOCTb oceBoro IepeMerr{eHl4fl, BbrcoTHyro pe_

I Ha oTAeJrbHbIx yqacrKax _
[epeMerqe.HHs IIo o,IIopaM.

rr p o B o A u.,{"rruna KnerIoK
vr ilns rpy6 D <2 000 r,til u,2000 uu.
5r npoKrraAbrBaroTcs OTrr(pbr-
re f i ) .

,/70I-I

t
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tToI-l

CDuz. 29-8. U nnomneuue mopr4lolbtx
cmwtcoB

1 - roPeu -'lrt#?"u?;I 
:rT""a 

us crann

Topqoune crbrK' cMex(Hbrx r"'renoK pacnoJrararorcs
BnepeBrrsKy He MeHee qeM qepe3 60 cn H ocyqecrBrqrorcs
lprn noMouIH nJracrlrHoK M3 craJru r*Jut 4y6a ro.nurmnoft
2-3 *tu,^ ruruplluofi na 2-S nn 6onee *"p""o, 

-an.o* 
M

A.nanofi 38-40 l4tt4 (Sur. 2g-8).
EauAaxv Ailfl. rpy66upoBoAoB 

'D 
.-< I 200 rjiJyr. BbrnoflHr-

Klrcfl qeJrbHbrMr.r, Aan rpy6onpoBoAoB D:l300 _:_ 3 000 ilttvr_

4:ue. 2g-9. flpoueucymoqHbte onopbt depeannuorx
mpy6onpoaodos

a - KonbueBaq lrerarr{Hr{ecxaff onopa; 6 _ cearonac onopa; .l _ onop-Hoe Konbuo; 2 - Harlaaxu; 3-snf["ia"no"t"xa; 4 _saxnenxra; . '_nob_rna.qKa; 6 - cruxn KnenKH; z _ ri, i i i" j i.n 6an.u,axeft; g _ 6auaaxn;9 - aprraarypa onopbr

4

/34

NJIAH

0

@uz. 29-10.,n,emanu depeonnnozo mpy6onposoda
a - 6awuar 6anaaxa; 6 _ coe.uunerrue .u.epeBrrrroft rov6u cMerarnuqecrcolU I - 6anaax d-19 nn; 2 ! wail6i g{56-in;

3 - snHroeafl HapesKa I-!Tg uu

coeA'uHes'e AepeBrnnofi r-py6n c MeranJr'qecxolz 14 A?-
ra{y 6auruara AaHbr Ha Snr. 2g-10,a, 6: 

-- -

X e . n e s . o 6 e r o H H b r e  r p y 6 o ' n ' p o B o A u .  3 r r u ,
rpiy6onpoBoAbr Bbrno.rrHfiroTcfl r.r3 orAeJrbnbrx sBeHbeB (npre
MaJrbrx AH,aMeTpax), coe4nHseMbrx vryQrar,au, ruo" 

-oaronr_

PYIOTCff HA MCCTE OTACJI'H'IMH 
YqACTI(AMI{ ANUHOfi OT15,! 

! 
6oaee (Qur. Zg-ti i- ;orrracuo pacqera.

LOeAr.rHeHMo oTAe.ntHb^rx yqacrKoB npoHssoA[{rcq IIp,H

i:.y3.ri^yJq (Our. 2s-\2) He paHee qeM u.pe, ?-0
AHeH nocJre oKoHqaHrus 6eronuponauax rpy60npoBoAa.

Paccroxnue Mex{Ay crepx<HrM,tE' ipa6oqe,? *g;"u"norZ ap_Marypbl Aonycr(aercfl ue_6o.nee 1,5 D (rae b ]rorur""u,
creuru), Ho He 6o.uee lT cn ($,ir. zg_l?j

PacnpeAe.nLITeJrbHafl ttpoAonbHas apMar]4pa pacrroJra_
raercff BHyrpH xortqesofi c paccrorHl{eM Me)KAy crep)K_HqMu rpfl.rMepHo lE cu, a ,4riuerp _ee npuHuMaercfl pa,B-
HhrM oKorro 0,6 AuaMerpa KonbrleBofi ;p"dtp;:"^
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@uz. 29_II. )Keaesoflemonuoui mpyfuonpoaod
/  -  uy ( r ra ;  2 -6e roH^n_as_-noc re rb ;  J_zpesax i  4_ord - caofi aceannroao.o *it'ron'u; D _ urryKarvp*r; ip1[ioBryrpoHoM;

, : o  
" :

o : Lc 
Dti 

' Q9-2)

rAe 
,,i 

- ruApaBnaqecrHfi yr{noH;
rJs - BHyrpeHHHfi Alrauerp B Jn;

",_!,_:cP€AHss.cKopocrb 
so4n n' alcerc.

JHaIIeHHT xoe$Qraqselra a AaHbr g ra6n. 2g_2.

3uaqeHnq xoe{fraqr.r elra a K

' Ta6.auqa 29_2

{opruy.ne (29-2)

i'*
{ i
s.

@uz. 2g_12. CoeduHumenbHan uyfima
/ - vyQra; Z - nsa cloR acfalbroBoro KaproHa; J _ npocuoJreH'afl Be-pe B I(a ; 4 - nenrxon-a1 

. _nepee x a;.. s - i rin"c"rr11 
_lcsa.rr irosoro KaproHa ;- 6 --naeaunft nucr-roiulnsoli-l ttli;"'r _ ropKper; g _ csnHeu

@uz. 2g_IS. )Keneso6emonnord. mpyftonpo_
aod na cntowHort 1emonuou nocmenu

.l - 6erouuas nocreJrb; g _ Konbr,ieae pa6ovaa apMary_pa; J _ npononbHafl pacnpiaur"reJrbnafi apMarypa

2g-2. fHApABfl  HTtECKHE pAcrtETbI

TPyEonPoBOAOB

I. llorepu Harropa Ha rpenr{e

_3-nr noTepu no AnnHe rpy6ouporooAa onpeAensloTcscJreAyrour&rM Sopruy.rra u
a) [.rra rrreian.rruqecKoro rpy6onpono4a

Xapaxrepucruxa rpy6onpoBora

C r.nenaubrr{r4 rrpoAo.;ibHbrrru ?r none_
p€tlHblr\[i{ IIJBaI{H: .

a) ro.nutraga Jrr,rcroB or 6 ro ll .ua
npr4 coe.4r.rHeHHtr BHaxJrecTKy .

6) ro )Ke, ilprl coe.4r{HeHr{r.r BcrbrK
c HaKJraIKa[1U

n) ro"rrulraHa d,rurcroB 6oree 12 nu
npu coeAr.IHeHHr{ BCTbIK c Ha_
KJIAAKAM[I

C r.naAruuu npoAonbHbrMu ruBaMr.r rr
c BbrcTynanulfMll 3aKJre[oqHbrMr.r ro_
JIOBKaMH B IronepeqHbrx rrrBax . .

C,rualxofi  oHyrpeHnefi nosepxHocrbro
(cBapHbre, ueJrbuoraHyrub) .

KogQSuqueHr
a

0 , 0 0 1 l 4

0 ,00124

0,00134

0,00099

0,00083

fI p n v e q a H n 
". 

nijr crapbrx rpy6 uorepu Hanopa
Ha roa$$ur lueHr B-e.Kr,  r .nee_ 2,Zl ; , .T _ uorpu. ,E : 0,010 -.[Jrn qircroli 

"b:" 
,-t--jO.Oi" _ Arrf, BoAbr,e,Ilarcu1efi creHKg rp]'6u. 

-- - e'v'

6) i lns AepeBflHHoro rpy6onpoBoAa

1 R
f  t ' r "

I  :  0,000995 -=.
5 l  r l 7
"0

yBenuqr.rBaroTcq

rpy6u B ro,{,ax;
ctrJtbHo pa3b_

(2e-3)

IIo
,^'rloo*l * ; 

"u 
iI" L:; *ti. 

r:: 
:::l __.:_ Bo4e HasocoB I, ynea u vueaercR

ti.#n,i.9",:o1i":::.gT jlI._T,1I*o;;;6y;dfi";;;:,T.;?
ffXSTffilX l! "2, ec m Bo3M o,*' ocro o".l,.jiil !Xi""";u,i#B;T fifuilfifi B:

n

\\\$

80.4e OqeBH.[,Ha.
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B) nns xerego6eroHHoro rpy6onpono4a

- p 2
l :  d ,

Df,,ZS

3uaqenng rorQQnuuenra a, Aanl',r

Qs-4)

s ra6.n. 29-3.

Ta1nuqa ig-s

0,00153.

0 ,001135

0,000917

0,000797

3Haqeunc roeQr[nquenra a x Qoprvry;re (29-4)

Xaparrepncrnra rpy6onpoBo.u.a

tlpn KoporKux sBeHbqx H ManoyAoBJre-
TBoprlTenbHoM npon3Bo4crBe pa6or,
oco6eHHo B crbrKax.  .

IIpu yaourerBopr.rreJrbHoM npor,r3BoAcrBe
pa6or, orrrryKarypennufi .

IIpn xoporueM npor.r3BoAcrBe pa6or vl
rutareJrbHofi ruryxarypKe . .

IIpu BbrcoKoM KaqecrBe npor.r3Bo,qcrBa
p a 6 o r  c x e J r e 3 H e H u e M . .

2. Mecruue [orepn Hanopa

3ru norepn (n ruerpax) onpeAerrffroriq no cJIeAyIouI{M

Sopruynau.
a) BxoA B rpy6on:pono4

02
Lh t_  E ,  

zg ,
(2e-5)

rAe u - cpeAHflff cKopocrb rerreHuq BoArr B rpy60npo-
BoAe s ulcerc;

Er - xoaS$uIIHeHT coflporlmnegfis, yxaeauurtfi B
ta6n. 29-4.

Ta6ttuqa 29-4

3Raqenus rossQnqraeHra conporuB.xeHufl Er

Ouepraune sxo.uHofr KpoMKH rpy6onposola
KoaQ$uquent

€,

Ees orpyrJreHnrr . .

C.nerxa oKpyrJreHHoe .

Becrua nJraBHoe .

0 , 5 0

0,20-0,25

0 , 0 5 - 0 , 1 0

6) BnxoA us rpy6orpoBoAa B 6accefis rrrlr KaHaII

^ t  ,  9 2
L h z - E r ; ,  ( 2 9 - 6 )

Lb

rAe Ez - roeQ$uque,ET conporruBJreunq, paeruft 1,0.
.a) flepexoAnufi KoHyc (pacxoAquufica)

^ 1  ,  ( P t - a z \ ,
Afig: t" 

W

rA€ U1 Ir oz-cpeAl{He CKopogru BoAbi [epeA
XOAHUU KOHYCOM ts flICEK;

_0 
- tleHrpa.nrnrrfi y,ron KouycHocrb

Es- roeQQHqr.reHT co[por,rrBJreunr,
uufi no ra6fi. 29-5.

(2e-7)

u 3a llepe-

B r,paA.;
npr{HHMae-

o,zolo,+r

Tffinuqa !975

3naqenfie xoe${uqlrenTa conporrnaenur t3

o n rpaa. 
I 60

l , l 2

I - I pnueqaEHe.  Ha  yuac r rax  rpy6onpoBo.u ,a  c  nJ raBHbrM yMeHb-
lueHr{eM.€ro .[HaMeTpa MecTnbre noTepH Hanopa He yvr.rrurearcrcR.

r) flnaeHoe aaKpyrJrenil.re

Lhn :  En (2e-8)

r.4e _0 
- uesrpanruufi ryroJr saKpyMeHJ.rq B rpaA.;

Ea - rosQQuUr.reHT conporr{BJreHHfl, nprr.rHlrMaeuufi no
'ra6n. 29-6.

Ta6ttu4a 29-6

3Ha.reHRe roe$rpnqneHTa conpornsaeungEa

_ fI p H M e q a H H e. D6 - nnyrpenuufi ,uairverp rpy6onpono.l,a B il;
R - pa.uuyc saKpyrneHHa ocu rpy6orpoBo,u,a B Jr.

3. fir4paunqecKnfi Vnap,

Ec.nu R BaAa,HHofi ro.rrle ABr{xyqerocs noroKa (nanop-
Horo MJIH 6eeuanopnoro) cKopocrb M AaBJTeHI{e BaBLrcflT

He TOnbKt) OT KOO,pAMHAT X, A il Z TO[II(M, HO .I{ OT BpeMe-

Hr {  t ,  t o  raKoe  ABH} I (eHr {e  HagbrBaerc t  Eeyc raHoBHB-

III.H IlI C g.

flptnuepou HeycraHoBl{Bmerocfl Harro,pHoro AEuxeHHff
Mo)Ker cJry)rerrb ABr.rlr(euue yRapnofi Bonubr B rpy6onpo;
tsoAe rr.rApocraHrrJHr{ uJfiL .uacocsofi sraErlil.r[ rIpE rrycKe,
ocranoBKe n perynupoBauHr.r pa6oru ryp6nu H HacocoB'
npu 6ucrpoM sarelrrrr.ru BaABLTxKLT ts BoAo[rpoBoAe Iil T. lr.

V,u,apnar BoJrHa B HanopuoM rpy6oupoeoAe pacnpocr-
paHqeTcs norrTH MrEotseHHo n colpotsoxAaeTcff pe3icHM
I,ISMCHCH'I.ICM AABJICHHfl B }I{I{AKOCTH.

Cxopocrr pacnpocrpauerrxr y4apnofi BoJrHbr rr r.rBMeHe-
HHC BCJIHITIHHbI CAMOTO AABJIEIIHS SAM,ICST .OT YNPrynHX
csoficrs )ruAKocrftr H Mareprr{ana crerroK rpy6u.

Teopran rxApaBJrr{qecKoro yAapa paapa6orana s 1898 r.
H. E. XyxoecruM [7], AaBrrnrM Sopr,ryny BeJr{r{q,r{Hbr to6a-
Boqnoro Aa,BJreHI{fl B EanopnoM Tpy6onpoBoAe npu nHA-
paBJrr{qecKoM yAape:

Ap - pcos, (29-9)

rAe Lp-Ao6asoqnoe AaBJrerrue B HalopuoM rpy6onpo-
'BoAe 's rceluz;

P - ruroTrrocTb Bo[br;

(xo.ueno)

0 a z

90.29 
'

I f lynxr 3 xanncau KaHI. TexH. nayr A. M. JIarHueHKoBbrM.
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Kz c€rczlue;

c - cKopocrb pacnpocrpaxeuas ynapnofr BoJrHbr B
ulcerc;

ao- oPeAUgs CKopOCTb ABHXeIil{s )I{I.IAKoCTIH BTpy-
6onpoaoge Ao saKpbrrfiq sarBopa B jilfceK.

Cxopoct pacrpocrpa.Heunfl y4apnoft BoJrHbr, no Xy-
KoBcKoMy, onpeAensercs rro Sopruyne:

I
n -  -
r -

e

ulcerc, (29-10)

t!.e Et:2,07 . 108 rceluz - MoAynb yrpyrocrrl BoAbr;
Ez-MoAynb yflpyrocrrH MarepHaJIa

creHoK rpy6u (ra6n. 29-7);
Do- 'BHyrpeHHMfi Auauerp r,py6u n.ll;

D- ro.'tullrrra cre-rrox lpy6u B t4.

Ta1ttuqa 29-7

Mo,qyun yrpyrocrrr Marepl{aJra rpy6

Marepua;r E, Y rczf uuz

D o \

b /

LIyryH

Eeros

!,epeno

Cnuneq .

2 , 1  .  1 0 1 0

I  , 0 . 1 0 1 0

2 . 1 0 e

l . l O e

5 . 1 0 8  .  2 . 1 0 7

0 , 0 1

0 ,02

0 , 1

0 , 2

0,4+-  l0

A.tts rpy6 I{3 ipasnurrHbrx MarepnaJioB Soprrlyna AJrfl
cKopocTrH pacnpocTtpaHeHlrr y,u,apuofi BoJrrrbr 6yaer fr.rMeTb
tsI,IA:

dna crattottotx, age[uubLx tt pesunoeow rpg6

| 425

t p r

t /  l + a  . 2 e -
V E z D

6tta scetteeo6eronHuw rpg6

| 425

.u,lcerc; (2e- l  l )

c:6.MtceK, (29-12)

l /  r + o . r  
u o

y  '  
b ( l f 9 , 5 a )

tAe a - xoeQQurIHeHr apMfipoBaHr.rfl xonrqenofi apMary-

pofi, panHnrfi orHomeruro + ; o6uuuo cL-_
0

:0,0I5 -- 0,05;
f - ntroutaAo B cilz ceqerrnr xomuenoft apMarypbr B

nnouaAlx rlpoAonbuoro cerreuufl Ha I noe. .tI
AJrr{Hbr rpy6n;

_ D^- ToJrrrIHEa ireuor lpy6u B cn;
dna depeanunow rpg6 (no- 4auubilM rexHr{qecKr{x yclonufi
H HopM f.naarn4poeneprocf,poff 1942 r.)

743

" :  
2 L ,  . r r r } - V f t b

| '
: (r,llT ) { D,,+ 4 600 16

hae X Li- cyMMaprras AnMHa J^racrr(a AepeBflHHoro rpy-

, 6onpoBoAa AHaMeTpon Ds o cn;
l; - paccrosHze Me)rgl,y ocffMrr{ 6anAaxefi (nar)

'B Cltl;

f6- n.rrou{aAb ceqeml{fl oAHoro 6aulaxa s cuz.

flepuo4 noBbrrTreHurr AaBneHHs B rpy6onpoBoAe or Hop-
MaJrbHoro Eo p * Ap, a 3areM rroHr.rxeuufl ero Ao Hop-
MaJrbHoro, Ha3brBaeTcq Qasofi rn4paBilHqecKoro yAapa

2L
1 6 -  

c  
'

rAe I - fioJrHafl !.nvla rpy6onpono4a-

floc.ne nepxoAa rtroBbrureHnr AaBJIernHg 14 noHuxeH,H.fl
ero Ao HopMaJrbHoro cJreAyeT IiepHoA noHrH>KeHHfl AaBJre-
wlt ,HLIX(e HOpMaJIbHOIO, a 3aTeM lloBbrlxeHMff Ao Hop-
MaJrbuofo, Taxxe .panuutl

2L
- o : 7 '

Taruu o6pasou, noturrfi nepuoA ruApa,BJrruqecKofo yAa-
pa n rpy6onpoBoAe, ox,BarbrBaroqufi ABe Qasrr, paBerr:

4L
9 n ^ - -' " u -  

c

Ecnu saKpbrrr{e sarBopa (ea.u,sH)KKH) B rpy6onpoeone
npo{ucxoAr{T He MfHoBeHHo, a B TeqeHLIe MaJroro Kolleq-

2L
Horo npoMoK1rrr(a BpeMeHH Tg, To frrlraT"a 

; 
s nn6ofi

npoMex{yroK BpeMeHI.r t1T" noBbrmenue AaBJreHHfl B Tpy-
6onpo'eo4e

Lp :  ?c (ao- at \ ,  p9-14)

rAe 97 - cKopocTb r rpy6onpoBoAe B MoMeHT npeueuu/-

flpn no.u'nou 3aKpbITHH BarBopa, KorAa t:Ts, ot:} '.

Lp :  pcao. (2e- r5)

Hu.rxre paccMorpeHbr qacrubre cJryqau saKpbITHr 3arBo-
pa .

a) MrHoeeHHoe BaKpbrrne BarBopa.
B srolvr cJry-qae 4o6anounoe AaBneHI{e

Lp:  Lp^u* :  pcgo.  (29-16)

Hoqt/hHoe
fla2terue4

{ - -

,ll,uazpattua u3JtteHeHufl daeaeuun y
3Am6Op4
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L-8
1 4 ,

7/

0
l/crtaum
gok/bmaE

@uz. 29-15. fiuaepau.illa u3.neHeHufl daetteaus.
ceqetuu Ha paccmoflHuu s om Sarnsopa

,[uarparurtra HBMeHeHI{fl AaBneHMrr y 3arBopa MMeer BLIA,
nao6paxessufi Ha @lr. 29_14, H npeAcraBnser co6oii

cryneHqaryro nr.rHun c AnHHofi cryneneft

2L

" o :  ;

Flpru pa,cnonolKeHHn ceqeH,r4fi rra paccTosHlrrH s er ga-

-.-aopa AHarpaMMa AaBneHHs 6ya,er HMeTb Br,rA, uso6pa-
xenHufi Ha Sur. 29-15, - ero cryreHqaraq KWBas. c
,uepHoAoM noBbrrrreHHn 

" 
TllTy 

AaBreHHq

r s _  _  

c

6) MruoneHsufi nepexoA cKopocru B HaqaJrbHoM ceqe-
flaa ot 3HageHHs u6 K 3HarreHHm ur)0- noA BJIr{sHHeM
MrHoBeHHoro qacrnqHoro BaKpbrrac. 3arBopa. B aroM
cnyqae _AHarpaMMa AaBJreHur 6yner lrMerb BlrA, r,lso6pa-
xesuufi Ha $ur. 29-14, Ho ielnqusa A p yrrlenoilrurcq
[o BeJlHqI{HbI

pc  (go  -o ) ,  r .  € . i

Lp  :  pc  (ao -  a l . (2s-t7)

e) [IocreneHHoe yMeHbrrreHf,e cKopocrrn B HaqaJrbHoM
CeqeHH]I OT os ,4O HyJIs B TeqeHHe npOMex(yTKa BpeMeHu

2L
Te I :-. (Bpeun saKpbrruq sarBopa MeHbrrre nepuoAac

Sasu-cna._ Qur. 29-16). .  B eroM cnflae Ao6aeoqHoe
r,aBJreHr.re 6y.qer auuefino usMenflrbcr or O ro uau6o.un-
mero lB KoHrIe ne,pHo[a T3 , pSrBiIoIo Ap*"* : pc uO, KaK

NPH MTHOBCHHOM 3AKPbITI,IU. 3rO NOBbIII ICHHOE AAB./IEHHC

2L
6yaer y 3arBopa coxpaHqrbcff B rerrernue BpeM"rr=-7",

@uz. 29-16:,4,uazpauua
us.ueqeHufl daeJleHun drtn
cltyuafl, rcozda spe.Ltn Ba-
Kpwmufl Samgopa iletbwe

nepuoda $asw

6L-tr4L
TEC @uz. 29-17. ,euazpailf,ta ulileHeuufl. daa.ne-

Hnfl dtts cJtyqafl,- rcozda 6pe.un Barcpwnufl.
Bamlopa 6onoute nepiloda fi*n

a Ha paCCTOSHTHH s oT gaTBOpa _ B TerreHfl.re nepEOAa2(r-s)-  - ,
c  " '

r) llocreneuHoe yMeHbrue'f,e cf,opocrrr B HarraJrb'oM ce-
2LqeHHH Ao Hyflq B TeqeHue npoMexgrrKa BpeMenu Ts>_::

("BTl 3aKpbrrr.rq 3arBopa 6otrue nqpno4a Saeu).IJosbMeM nuneriHnfi saKou y6uaauuu cKopocra

Ha Orar. 29-lT npHBeAeEa AHarpaMMa HsMeHeEHs no-

BbIIIIeHHoro 4anaeu'ua Ap rtpg Ts=2r6- :1 
, B eToM

c
cJryqae rro,BbrrtrBHr4e AaBJreHrr{fl e rpy6onpoBo,qe ELITAe ae
AOCTHTHeT sHaqerrHs ? C Uo, a 6ynei- nus-efiuo H3MeHsTbcfl
or HyJrs Ao BerurrlxHbr B KoHrIe nepnofi $aear:

Lp^u* :  ?c  (vo- -  g) , (2e-18)

u t - o o ( t - # )

1 2L I t  \  /KOrAa t :ao- -  r , I  cKopocrb Qt :oo 
{1-  ,  l :oo i  

t_

-  
2 L  

\  

\  1 s l  \

c T " l '

oJfoAcranzr 
B Qoprr,ry.rry (29-18) sgarregme ot , nony_

A - 2PLas
APmax - 

T

uJlll, paSAenHB Ha 'r , noJryrlHM:

a ,  2Las
Af lmax:  

; ; .
t r s

B ceqeHuu{ rpy6onpoBoAa, oTcroffqeM Ea paccrosur.rn s
or garBopa, nau6oasuree noBblrrrenue Aasneftq 6yaer:

Ap*r, (l, - s) Zp (L - s) po

(2e-le)

(2e-20)

(n-2\

A p " :

Ans npeAorBipauleHr.rr pa3pyuaroqero Aeficrsus rr{A_
paBfiHrrecKoro yAapa ua rpy6onpotsoA H BsTBo;pbr ycrpan_
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l. Cn.trr, 4eficrnyrcqne Ha rpy6onpoBoA
H ero onopbr

Curauu, Aeficla^yrollluMfl.r na lpy6onpoBoA H ero onopbr($ur. 29-18 u Zg-tg) npu 
"ii*o."*"* 

pacverax, rrpu-
HMMAIOTCff:

@ue. 29-Ig. pacnemHafl cxeJr,ta Hepanp%Ha"o
mpy6onpoooda

f I  p u u er{a H H e. m --paccrogHne 
.4o 6anxaftueft aurepnoftrf l ru npn aHKepoBKe rpy6onpoeo.u,a 6es 3a.qeJrKr,r,  *_o,i iDo_

npu nolnoft sa.qeJrKe rpy6oupoaoaa

1
17

ei,
1
?7

Tadauqa 29-B
I

Cursr, .{eficrBytoIqt,le Ha rpy6orpoBo,{ H ero o[opbr

- o

F , X

# x
C ' F
l { F

X q )

C J O

t 4
( l ) r i
q 9
c 0 F
d t

3 t . o
s F 6
* r O c )

HaurrleHonann e aeficroyrounx cHn
(cu.  Qur.  29-18 x ZS-1S1

Bnyrpennee raBneHue Bo.u,br Ha
rpurufi sarBop unu BarnyrrrKy

H a " - i

3naxn caa

* l +

VqnrHsaercs npH pac-
vere rpy6onpoBo,ua

pa3pesHOro Eepaspe3-
EOTO

Pacqernue Qopuyau (,)

0.)

F

q,

OJ

:s

oq)

o

F

!(

OJ

z
Cocraerqloulas Beca MeraaaH.Iecxofi

KoHcrpyr(unn rpy6onponoaa Nt:grp Il sin g (29-22) ; 2 ;
8

o)

o

"D3Nz: 
T 

Hpt' (29-23) ++

Bnyrpennee .u,aBJr eHHe Bo;tbr
Bopore rpy6u lI8 - fi

4
Hp't (29-24) + +

BnyrpeHnee .u,aBreuue Bo]lbr nDr{
MeHeHH'{ rHaMerpa rpy6onponoaa

I

. l
- - ^ l a V G*- 

l 
r. : 

? [o|r-n!r]H, 1 ee_zb)

,
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Pac,{ernbre Qoprrryau

COOPY)KEHHfl

3xaru cua
a

V.rfirbrgaercc npn pac-
vere rpy6onpoBo,[,a

o
T E Q

t< \O
!t >,

t = ^

U u

o =

3 t
( j o

o r i
E c.)

cd :s
o . 9  _

; : F A
a o ! o

Hepaspes-
HOfO

Hauu.enogan ue,ueft cr:ayroulnx cH Jt
(crrr.  Qur. 29-18 ir  ZS-1S1 c,

o)

F

4)

a)

0')

o)

F

+

+

q',

G)

2Teuneparypur

BHyrpemree jr,aBJreHHe Bo.u,br
caJTbHHKOBOTO KOMn eHcaropa

TpeHue Bo.u,b{ o creHXH
BO.A,a "D3

a 
h.t (29-27) l ; 7 ; 8

Tpeuue rpy6u ro rpoNre)Kyrovnuru I
onopaM npu H3MeHeHuH reMreparypbr 

I

Nz:nDtI* f*Hp1 (29-28)

l/r:(grp* g")Lrf cos I Q9-29)

l 0 ;
L 2

()

c)
(J

l^l

i /e:+? (2e-Bo)+
Cocraeasrcuar ueurpo6exsoft cnnbr

BO.rLbr, BbrsBaHHag noBoporoM ocH Tpy_
6onpoooaa

ITpodoauceHue madrl. 2g-8

Paspesnoro

Cula, BbtgBalr-
Haa nonepeunoft
aeQopMaqHefi

rtpH fiocrorrHnoft ro.lr-
uruge o6oro.{Klr

npu repeuenuoft
ToJt IUHHe o6oaoqxu

Nio : Po2 Ks1 Fo6 (29-31)

1 ;  1 2

Cuna,  Bbt3BaH-

HAf i  H3MEHCHH-

e M  T e M n e p a r y -

pbr

npn noc,orHnoft
Tonrrruue o6oao.Irfl Ni,  :  a EFo6 Lt  (29-33) l .

I

l "
I

t r ; 9 ; 2
1 2

l ; 9 ;
12

+++
I

> X

''1-

Cocrasrqrouafr Beca Merarruqecxofi
KoHcrpyKrrnu rpy6oupoaoaa Qrp : Erp Lrcos ? (29-35) +

Cocraeagrcuaq Beca Bo.u,br Qe : g" Lz cos ? (29-36) * l * l * l *
I

+

+

c)

E;

F

()

Bnyrpeuuee ouur"nra uoo" P :  H p ' t (2e-37)

Bec MeraarH.recxoft KoHcrpyKuur.r
rpy6onpoaotr,a Ha yrracrKax Luutru|n

Grp:  grpL (2e-38) I-I-

flo pa.uuycy
or ueHrpa

oKpylKHocrH
s o6oao,Ixe

I--i-+

Bepruxalruaff cocraBJrsrc[tas or Hop-
ua.nusofi cocraBnsro[left eeca sonbl Ha
yqacrKe L"u:r,n 7^

Bec nponexyrovnoft onopbr

Gs: gul cosz g (29-39)

Gnp :Unp lon (2e-40) + +

Bec aurepnoft onopu Casr : Uasx.^bn (2e-41)
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[7 podonucettue. ma6t. 2g-B

o
ro

tE

F(,
4E
c)

O q )

q ) a E
: c E ^
t r ' 4 X
s E i
F ! H
X c r o

= E > l
J F q
A ( > F .

3naxg cun Vqurnsaercf, nDr{
pac,rere rpy6onprinoaa

HanMenosaHue reftcrnyrourltx cHJI
(cu .  Sr . r r .  29-18  n ig - rg t  

- - - -

Pac.rerHHe $opruylu

f lo  nopuau

Teu

(u

2
lopusouraltHar cocraBnqroilraq or

Hopuaaruofr cocraBnqrcueft seca Bo.ubr
Ha yqacrKax L" uan 7n

Ts:grL sin tp cos g pg-42)

_ AxtueHoe AaBJIeHIIe rpyrrra Ha onopy
(npu pacnoao)r(enr,ru Ha 

-MqrKHx 
rpyd-

rax)
++

{,
if,

f
*r
u

?,,
!

r-,'
I

O 6 o3 H a q e Hr.r rI B e n rr q r,r H,
gTp . Bec.l no?. tt MeraiuuqecKofi KoHcrpyKur{?r- 

rpydonpoBola;

_ _ €s - Bgc BoAbr B I no?. .il{ rpy6br;
V^r*- o6teru aHKepHofi onopbr;

T- Be_C eAHHr4r{br o6teua Bo,a,u B mf r4s;
. Jon 

- o6temnufi sec Marepuana onopbr;
V::o - o6rerrr fip.oMe]KyroqHor.r oropbr;' Hp - pacqernbrfi Hauop B rleHrpe paccMarpgBaeMo-

ro ceqeHr,rff rpy6orpoBoAa;
62t<or _ KOTeJTbFOe HailprrxeHr,re, olpe.(enqeMoe rro Ko_

renbHoft Qopnnyire (29_a$;
Lt - pa3Hocrb reMneparyp;
h@- noreprr Hauopa ua hpenue;

pa .uo pacqerHoro ceqeHHrr B lpeAerrax Lo;

B X o A r r r q u x  B  0 o p M y n b r

' 
LxriLxi-t

u2: ----t- '
(2e-43)

L - l.nnna pacqerHoro yq.acrKa rpy6olpoBoAa nrrr
r . ea-:le-3Hofo 

rpy6orpoBoAa, paBHas 
- 
L, unu Ln;

LI _ .[nr.rHa pacqerHoro yqacrKa rpy6onpoBo,4a c
rrocrosH'Ofi ro.nquHofi creurr,r'ri noctorrHHbrM
AHaMeTpOM;

^lK- rlrkrla 
-Ha6uBKE 

B KoMrreHcarope;
joO - nJrorrlaAb flOneperrHoro CeqeHnn O6Olouxr.r;
Fo6i -To x€,  Hd yqacrKe c  f locrof fHHbrMr{ .AHaMeT-

paMr,r r,r ronilIlrHofi creHru;

fg 
-l:^"{rraKJroHa 

ocr.r rpy6br K fopr.r3oHry B fpa,4.
I* - Kos.eeuqueur rpeHr,rq B KoMrreHcarope, paB_

uufi 0,3;
f - xoeQQuqueur rpeH.r,rrr rpu ABra)r(eHriu rpy6rr

no flpotrexyrouuofi onope: ,4nff KaTKOBbTX' onop_U,l; .4.lts cxonrsnqllx ofiop _ 0,3 _ 0,5;
p. - Kos0Ququetr" flyaccona;
a - Koo+fiuqueur lr.rnefinono pacrrrnpeHr{r;
6 - rrtoryrrb ynpyrorrt i- or-lcini:*"""""
g : 9,81 uf cercr -ycxopeHr.re crrJrbr rffxecrr.r.

I. If_tlgbrx cKopocrrx-yqer cursr Nu He o6sgare.neR.
o. racrperen"rn:..-".1ly_ 

_{_, y" nepasp6snpro rpy6oupoBo.qa Mex.q,yaepxneft u Huxneft 
1119qnuuir onopafN- saBHcHr or pacnonolKeHr.rrr Ba-MbIKaIOUrero IrIBa orHo_cHTeJrbHo aur'epnux onop no.[nHHe rpyoonpoeolaP a c u pe.u,e.ne'He c_H.rr {_.- 1 tru Ad;tf;;il"ro i6' +yil;il;;i'oor,"*r,crrerr'aJrbHolrv o60cHonaHHro- B sanHir.rMbcr* or pdc'vernbn cieuu.

. 9. BepxHift suar *.r.ru rvr, ;;;;;;; x -o6o;roqxe rpy6oupoao,u,a ncoorBercrneuHo o6osHalleT: (:) orarue,-(*y pacirxeune.'o-donou*r, anuxnufi sHaK - K aHKepHbrM 
'OnopaM 

C ObOsHaqeHr{eM HanpaBne'r.rs cn-JIbI cornacHo npnrveuaHnro l.
10. IIpu ua.rrux Haropax npou3Be-rreHue (*l*Hp.[ Aon>xHo npHHH-

Marb He- MeHee 0,75 mlu.

-..^1L--B_-I:pa_3pe3Hbrx rpy6onponorax cr,rJra A/s yvr,rrbraaercfi ro.{bKo ,urfl
IIIOKHX VI{ACTKOB.

-^ 12- B- paspesnux rpy60npoBo,4ax cr.urbr ry'ro n ry'rr He yq*rbrBarorcs,
TaK KaK r'rx cyMMa He JrpeBbrruaer-cyMMbr cH.rr rpeui.i ir Ha 

-upovexyrov-

Hbrx^ono_pax -H B KoMrrencaropax (N, u Nr).
13. Ho-Holtp,

rre F/o 1- uarolvalrnnrft crarnqecrnft Hanop;
Ap - uar'r6onbruee noBbr[reHHe naBne'Hq npH r,.rlpaBn'qecKoM

. yrape: 4nE ryp6nunux rpy6onpooonoB Ap loaxno 6uru ne
MeHee O,lE H".

Jlaa rpy6onpoao.u,on, ire noasepxenHbtx r[.[paBJrHqecKHM yraparvr, 11^
onpe.q,engeTcg no nbesoMerpH.IeCrOft nuHlrH npr{ MaKCHManbHbrx r"nopr{Bo,[_q Hjl o6oux r(oHrrax rpy6onpouo.u,a.

14. PasueoHocrr ser',rHn, dxo4a'1ux n eopr*ay.,rbr: Bec B ToHHax, JrH-

"u,fiJ""'9T*u-qT^l_T3n9py 
B Merpax, o6ievu - o ry6uvecKux Merpax.ro. rpyoo[poBo.a.br Hepa3pes'oro rHna npuueuarcrcfi JrHrrrb np'ycnoBHH cneuuanbrioro o6ocHoeauus.

t o

L__ _
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2. Pasqer ryydonpoBoAa

Pacqer rpy6onpo,oo4a Ha npoquocrb npousBoAsr Ha
cyMMy aeficreyrolrlHx oAHoBpeMeEEo caJr H npondnror u
oTHOIUeruln Hzn'pff)K€Hl{fi Ha AefiCrBHe AOnOnHr{TeJrbrrbrx
cHJI B Har{HeBblroAuefimefi noguoxsofi Hx xoudnuaqxn.

Ocnonnuun ipacqerHb[Mn cerreHfiqMfi o6onoqex sB.rrsroT-
cfl ceqeHfi.rfl B cepeAfl.rHax npoJreroB Me]r{Ay npoMexyToq-
HbIMH OIIOpaMrr{, OnopHble ceqeHuq B MecTax 3aAenKI4
o6oroqxs B onopHbre Konbqa npoMelKyroqubrx orop fi ce-
qeHlrfi o6oroqKn B Mecrax pacrroJrox(euus Ha ueft KoJreq
N(CCTKOCTH.

.(eficrronreJrbrrbre Hafiprxerruff s o6oroqKe rpy6onpono-
4a (O'sn. 29-20) oilpeAerrsrorcff rlo $oprr,ry.narvr:

t f ,
or :  V (  o ,  - "n) '  t r  4r2y"  . -<  [o ] ;

o r : f ( o, -"r) '  * 4"2*, .-< [o];
(2s-44)

l[ ( % _' 
r)\4"?.r-( [o] ,

o,3- rrpHrBeAeHHbIe Hanprrx(eHHfl;
6z - pa,BHoAeftcrEyIoIIIHe HopManbHblx Ha-

upnxerurft AJrs rpex B3arLIMHo rleprleH-
Alil{yJlffpHbIX nJIOIIIaAOK, OrIpeAeJIfieMbIe

no gopruynar'r TV 9-51;
axy, ayz, -'xz - paBHoAefictayrcuUle KacareJlbHblx Ha-

npxxermfi AIrfr Tex x(e [JroIrIaAoK, otr-
peAerrffeMbre no Soprvry.nau TV 9-51;

[oJ - AonycKaeMoe Haflpqx(eHr.re, onpeAeJrfle-
Moe no ra6.n. 29-10.

B npeABaprnreJrbHbrx craAusx fipoeK'nupoBa*vfl. pacqer

trpoHSBOAfiT TOJTbKO Ha BrryTpeHHee AaBJreHHe; IIpI{ STOM

Io[ycKaeMbre Hanpflx<eHufl cuux{alorcfl ua 25010, t. 
'e.:

6s: a#" .-< 0,75 [o] .

@uz. 29-20. Hanpnaceruun e o6onoqrce
.u, e martrtuue cuo?o mpy 6o np o a o d a

Ans K.IIenaHbrx rpy6onpoBo,[oB yrrnrbrBaercs ocla6.ne-

HHe rtrBa tsBeAe-HMeM roes6r.rqr'eura tr: 
T , r6e a -

uar 3aliIIeIIoK B HanparBJreHLIU [rBa, d - 4Lralr,rerp oTBepi
CTI,Ig 3AK'ICIIIfiI,I.

flo.rryteuuar pacqeroM ToJrulHHa o6ofio,rrcfi b 4onxua
6utr yBeru,qena: Ha I uu -s rpy6onpoBoAax, He
noABepx{enHbrx HcrruparoiqeMy geficrnuro HaHocoB u Bo3_
Aeficrsuto xereso6airepufi, ia 2 .turttt - n tpy6onpoBoAax,
noABepx(eHHhrx yKa3aHHbrM sosAeficrenstu t4 6otee 2 niy
rtp,Ia [po[ycKe arpeccuBubrx BoA (npn c,uequaJrbHo,M o6o-
cuonanHn) .

flponepxa na ycrofiquBocrb rpy6onpono4a nporr{B cMfl-
T1fl rtpu o6paso,nanuu.r B HeM BaKyyMa rrpol{BBoAnTcfl rro
Qopnnytarvr:

t
(

I
I
l

fAe ol ,  cz,

6 x ,  o v ,

(2e-45)

AJIfl rnaArux rpy6

( .  D o
o  ) '  

l n ' n ;

a.nn rpy6 c KoJrbuaM'H xecrr(ocrH

hpo Df; t
EJ >- 

- 
rczf cuz,

rAe XC n Xf - Beprr.rKarbHaq
CTABJIffIOIUHC

BepTMKaJrbHbrx
qeficrnyroulnx

99-8;
fs - xoe$$mquenr

OCHOBAII[,Ifi;

(26-46)

w ropfl{SoHTaJrbHafl co-
pasuoAeficrnyrcrqefi Bcex
n ropl,rSoHTaJrbHbrx oriJr,
Ha onopy, corJraeno ra6n-

rpeHHfl KraArffi no fpyHry

(2e-47)

B "ta6n. 29-g AaHbr Mar(cr.rMaJrbHo AonycrirrMbre pac--
cTosHHff MelI{Ay KOJTbIIaMII }r(ecTKocTH B caIITHMeTpaX,
paccqr.rTannbre Ha HapJDr(Hoe arvocQepuoe AaBJreHHe npu
,BaKyy.Me BHyrpH rpy6m pzt: L rcef cuz u xoeQQuqlregrre 3a-
naca k:2.

fionycraeMbre rranpnxerux [o] AJrs o6o,rocxn r.r Aera-
.nefi rpy6onpoBoAo{B II r(Jracca npurillMaror\cs corJracHo
ra6n. 29-10.

3. Pacqer onop

Paccrosnrue Me)KAy onopaMr{ rpy6onponola HaaHaqaroT
no pacqery B 3aB[rcr{Moctrr or rorrorpa$uuecxrx H reoJro-
ruqecl{Mx yc.nonnfi Tpaccbr r,py6o'npoBoAa, a rar{x(e or
Ar{aMerpa rpry6onpoao4a v or xo.ne6anufi reMrepaTypbr
'Bo3Ayxa.

Paccrosnlle Mex(Ay aHKepHhrM[.r oitopaMrr.r npHHI,IMaroT
He 6olee 150-180 tr, a Me)KAy rrpoMex{yrorrHbrMr.r - B
rrpeAeJrax or 6 Ao 20 u.

Paccer oilop npor.r3BoAflr. rra cyMMy 4eficrnyroulux oA-
HoBpeMeHHo ocHoBHbrx (c noc.neAylourefi nponeprofi Ha .
Aeficrsue AononrrnTeJrbHbrx r.r oco6ux) cu.u s Har.rueg.brro,{-
ueftmefi Arq pa6oru oflopbr xorr,r6unaqur.r ux AJrfl cJryqa-
ets: HarroJrHeunoro rpy6orripoBoAa, fipH orr(pbrrbrx rr.rJln Ba-
Kpbrrbrx Ha HeM sarBopax u ofrqpoxmerruoro lpy6onpo-
BoAa.

Pacqer onop cocromT trB [poBepx[.r ycrofiunnocua orop
IIa cABHr fi.r Lr3 orrpeAeJreril.rfl Harrpflx(eHuft s rrrBax r{JraArlt4
H 'B rpyure (Sur. 29-21, 29-22).

_ (oeS$nqueuT ycrofiurnocrn Ha cAHHr fr"a" onpeAeJrffror

Qoprvry.nofi:

,  >Gfo
R c A e :  

X ?  
, (2e-48)

kcts- IpHHHMaTOT UpU AeftCrnfin: OCTTOBHbTX
cun )- 1,5; ocHoBHbrx r{ AonoJrHr{TeJrbHbrx
>,? 1,2, ocuonRHx, Ao[oJIHHTeJIbHbIx Ir
oco6urx.> 1,1.
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,Zl,onycrnnbre paccronnus I M€:X(Ay KOJTbUaMH r(ecTKocTll

I)o s u.tt 
I

550

600

650

750

950
I 000
1 r00
l 200
l 300
I 400
I 500
I 600
I 700
l 800
1 900
2 000
2 100
2200
2 300
2 400
2 500
2 600
2700
2 800
2 900

3 200

3 600

3 800
4 000
4200
4 400

4 600

4 800
5 000
5 200
5 400
5 600
5 800
6 000
6 200
6 4

6 600
6 800
7 000

300
850 200
900

3HaqeHHq I  s  cn

3:*;i",Llffilf#f *[1T:;SJol?;l""" 
tLa B il"; 6 - pacver'aq rorru{HHa o6onoqx' B t'J't; / - paccro*rne

f l p u u e q a H H g  l . M r n r . r u a . n b H b t e 3 H a q e u a a l o n p e a e J r f , r o T r p a H u r l y  
n p H M e H e H H f f  T o n u u f H  o 6 o . n o q r unpn aauHoru Dn.

| 2'  Maxculralb'ble 3HaqeHnR / onpe,uengoT npaHHqy ronuHH o6oaovxu, cBbrue Koropbrx Konbqa ,f iecTKocrH n,Jtg
i-hlaHuoro Dn ne tPe6vnrca.

I  u O u l- 
s00-
600
600

540

400
360 720

300

Tb',gd-l
100]

600
r 080
1 0 8 0 1 1

900 | 1 400

r 500
800 T160-tTmd
720 Tt00-lz0oo

2 000

I 2oo lTmo-
r 200 lTmo

540 r-7rc

450
150-

450
450
400

400

3601-e60-
-m0-

200
200

600 lT00-lTa00-
soo lT40-o-
800 I 200

I 200600 800

540 800 1 080
540 800

720
l 000-900-

-6q 
f soo- I rngo- | lTro-E oo, 

-
-*f 

r -aro t mso- llrdo- lToo-o I
600 l-759-lr-nno-lfmo-l-i """ r_j5l_750 | 108o11200 ltl0o-1ffi0--0-qol I _@ | 

--s00- 
| rr00-hzo6 1 ro-

1 4 0 0  1 1 8 0 0-#l-#l*lwlTsls
_jg l_z?L | 

-@l rroil lE60- | izoo_ | rardl
_=41 [ird- l--mo- lrnoo- | l2Bd I rod- htro-T moo,-y"y | _tzu | 800 | r oun 1 r zeo llZ66'--ltdd,trln:u. l_ 600 l- 750-l-e-0d-llT80-lrz661 ___ 

lraoo_l
t_* | _gg | 

-f 
50- | r00- | ir8o- | T40o-l imo- | lT-od-l

200

200 t66',d-
2 000

E [@ l--ro- | 
-rod- 

li{-oo- | iroo- lffi | r-eso-
rbu | 540 | tsl | 900 IToRR- I r rri6-h-nrl1 s5n_::y_l_p4u I T5o I euu I 1000 | I 200 llT0O-lf 0SOlTTo0-
3ri 0 | _ +so | 

--6m- 
| 
_-E00- 

| 
--900- 

| TTg0-- | i-z o o- h-eso- h-soo

Ta6nu4a 2g-g

ffil

I

_o B ,t-trt I

I--6- 
t-E- 32
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Ta1ruqa 29-10

,U,onycraemue Hanpflx(ennfl AJIn o6oaoqrn n 4eraaefi rpy6onpoBoAoB II KJracca

O6urne HanpsxceHnr [o] n rilcu, npn noeaefi-

Houep craH;lapra

rocT 380-50

To xe
focT 971-41

rocT 26tr-44

To xe

Marepuaa H MapKa
MaTep}Iana

Cr. 2

Cr. 3
Orluexu Hs cTaJrr{

15-4028
TJrr{BKr,r r43 Ceporo qy-

ryna MCLI 32-52
To xe, ug MCH 38-60

.t$

ocnongnxr
ocHoBHbtX r{

.U.OrIOJIHI,ITEJIb-

Hbtx l

ocnoBHbtx, .u,o-
NOJIHHTCJIbHbIX

n oco6utxg

HauuenoaaRHe gJIeMeHToB

rpy6onpoooaa

O6o.rroqxa u nporrne
OTBCTCTBCHITbIC SJICMCH.

TbI

To xe
flarpy6rn, Qtanqn,

,4eTann na3oB H np.
flarpy6rr.r Ha AaBneHr,re

HH}Ke 3 am-nt, onopHbre
nJrr{Tbr H .4pyfr.re .4eTaJrH
IIpE cneqr4anbHoM o6oc-
HOBAHI{H

r 550

l 650
I 400

I 200

I 400

r 950

2 150
I 900

I 600

I 800

- f l p H M e q a H H c -  I l p e n u u r e n n e  p a c q e r H b r x  H a u p a x c e n u f i  H a , r L r o n y c K a e M H M E B p B c e x c n y q a s x H e . [ o J r x g o 6 u r r 6 o . n e e 5 % .
flpn a'etallHblx pacrterax yuHturaarcr uectnue uanprxeinff, gHaqeHHfl Koropbrx ,u,aHbr B rrpnnoxeHr.ru TV 9-S1.

"'l:l:l:: 
:99P_y.T.l_ty I raacca yMnoxarorcr ua 0,9, a .u,nr coopyxenufr III n IV r.rraccos - na l,l.3 16l nns. coopyxeHHft I Knacca yMuoxalorcfl ua 0,9, a a.na coopyxennft III u IV KJraccoB - ua 1,b.

:)/
) z \

u\

6

s:t Zilu F,

@uz. 29-21. Cxeuw K pacqemy onop mpyfionpoaoda
n p n u_e-ll_n,u:il N" n X N, - cyMMapHbre arcHaJrbnbre cn.,rbr, .u,eficrnyrcune co-
otsercrueiio]c nelixnero'H HHxHero yqacrroB; E G" n 

'E 
G* - cyur*rapuue Beprn-

KaJrbubre cnnbr; Tu u T^ - cyMMapnbte ropHgoHTaJIbHbIe cHJIbt



TJTABA EBANqATb EEBflTAfl. NENOPNNIE TPYEONPOBO,A\I

Quz. 29-22. Cxe*t& cttrt, dertcmayw4ux Ha onopy
mpy6onpoooda

f l p n u e q a H  
\ ; * n ^ _ - r p e H H f l  r p y 6 u  n o  o n o p e ,

paBHafl Iq; el _ peaKUHs onopbr

HanpaxeHmff B KnaAKe onopbr [.r B npyHTe tro noAo,ruBe
olopbr. olpeAeJrsror ro sopuy.narrr:

l , G ,  |  6 e \
o  : r t l + - l _ <  [ o r ]  ;  ( 2 9 _ 4 9 )

b t  \ - -  t  t

2 T r

": o, r ' 
--< ["t] , (29-50)

ra,e [or]u ["r] -AonycKaeMhre Hanpflx(eunff npfi. c]r(arilv M
CKaJIbIBaHII,TTH;

ICt U XTr - BepTHKanbEaq 14 ropH3O,ETanbHaff cocTaB-
Jr4rouue cun, AeficrByrorunx B paccMaTplr_
tsaeMoM ceqeHl{rri;

b u I - tunpuua r{ AJrr.rHa ceqeHuff r.rnu onopbr;
b' w I'- IuHpLrHa 14 AnInHa cxanunaeuofi finoulaA_

8IH.

Benuquuu AoflycKaeMtilx Hanpnxreuuafi MarepranoB orrop
.4JIfl craJrr4, Enrfr. 6etoHa II xeJreso6etoua, a rarxe BeJrH_qIIIIbI AO,IIYCKAEMbIX 4AUTCUNfi HA TPYHTbI NPEHI,IMAIOTCfl
corJracno CH H [,  { .  I I ,  uanu II_8. B, + r 6.

2s-4. CTATHTTECKHE pACqETbr AEpEBf,HHOTb
TPyEOnPOBOAA H EfO OIIOPI

1. Cnlnr, AeficrByrcrr{He Ha rpy6onpoBo,q,
H efo orropbr

l lpn pacqerax AepeBsuHbrx rpy6onpo,BoAoBi - .1 , , . ,yqLauraz ' \  AEpet l r t lHbl r  
. l 'py lJOI lpOrBOAOB 

}TMTbIBaIOT
aelgn;re sreAyroutHi snr (crrr. rl6.n 

-ig-j8i

a) Ocuoauot| cuno,L. Ha ,pyOonfo"oa 4eficrnyror: Aas.
f;y. _ro,1r f^: f. 

f/p (aHaueniue ,{p _ .*. ,- n1i"".o aHHVsvAq tt- _4. 
rrp trf iaytrrrt 'de np - CM. B [pHMeqaHHVl

13 x ra6.n. 29-8), hasreH'e 3acbrrKr{ u ycr'nfi'. BoBHr{-
KaIOrrIHe BCJTeACTBHe paa6yxanun IsrenoK r{ nepBoHaqaxb-

ttofi 3arffx(KH 6auAaxefi, yqreHubie B eoprr,rynax 29_52
tr 29-53.

S - Dfr 1 /, (29-51)

rie Do-nuyrpeHnufi AHaMerp rpy6onpono4a B ,t;
, - paccroffHr{e Mexqy cepeAr,rHaMH AByX cMexHbrx

npoJreToB B rr;
T-Bec eAr{HHrIbr o6teua BoAbr a rf ne (qur. Qur.2e_1e).

--- 
I 'fl'eraarHbre pacqerbr npoBo..srcs corJlacHo 

"Hoplralr 
Lr rexHHqecKHMy*cJl-o_BnflM npoexfuponaHus'Hanop!{brx,(epeBsHHbrx rpy6onponoaon AnsrfirpoeneKrpu,recrur cranqufr. t i i l i t_seitrj i '- 'q^'rJvv"vvr
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PASEEJI TPETHN IHTPOTEXHHqECKHE COOPY}KEHHfl

2. Pacqer rpy6onpoBoAa
To.nulnua r<.lrenKr I npnuHuaercg cor.rracno ra6.t. 2g-l l.

To;ruuHa ruenrn D

Buyrpeuunft ara-
uerp rpy6orpoBora

Do e ,vn

Bnyrpennrft ana-
r'lerp rpy6oupono.ua

r 500-1 800
I 900-2 400
2 500-2 900

Bn5rrpennufi nua-

""* Slt"uorlloBor'a

Ta6tu4a 29-11

6 s u n

r05

6 s r t n 6 s n u 6 e i{.n

500- 800
900- I  100

I 200-l 400

62
7 T
75

40
42
50

5 000

Ta6nuqa 29-12

.ll,uannerpu 6aH4axefi d

fl.noua.u,t

d e u u

l 0
t 2
t 4
t 0
t 2
t 4
l6
l 8
20

!.uauetp
yTonueH-

HOrO KOHq,a

B Jl4Jll

pacr{eTHo

ceqeHHr l
6anaaxa

u c.rnZ

d s urrt

n
24
27
30
33

!uauerp
yronrqeH-
HOnO KoHqa

B JUJIT

flnouta.u,l
pacr{eTHofo

ceqeHAq
6anaaxa

B cttt2

n
l 6
I B
20
22
24

0 ,53
0 , 7 4
1 , 0 2
0 , 7 9
l ,  1 3
1 , 5 4
2 , 0 1
2 , 5 4
3 , 1 4

3 , 8 0
4 , 5 2
5 , 7 2
7 , 0 7
8 , 5 5

27
30
33
36
39

.(nauerp 6anAaxefi u.r paccroflHlre MexAy Hrr.rMrr{ onpe-
AentroT no Soprray;rau:

rrpH pacqerHoM BHyT,peHHeM AaBJreHr.rrE BOAH AO 53,3 n

, _  f o lop l  .
p & + 8 0

npH pacqeTHoM BHyTpeHHeM AaBJreHr.rH

rAe .4 - paccrosgue MelKAy ocffMr{ 6anAaxefi B cn;
ndz

fa: ^ 
- [JIoIIIaAb :p4cI{€TIIoro ceqeH'fl 6anr,axa

+

z cntzi
d -.qurauerp pacqerHoro ceqeHuq 6anAaxa B

cht (ra6.rr. 29-12\;
Iop] - AornycKaeMoe uanprxeuue np'H pacrflx(eH,HH

Arrn crailv (ra6.n. 29_lB);
b- roruruua KJrenKH B crt;

Ro - BHyrpeHHr4ft ,paAuyc rpy6onpono4a B c.f,q;

(2e-52)

BoAbr 6o.rree 53,3 'u

(2e-53)

npu llr{aMerpe 6as(a>Na d>1,6 c.rt no Qopuy.rre

rda

npu d-( r,6 ,,";;,;$',:t 

( ro"*lso'

nds 
-'cM: 

B (Ro-fD) 
. - (  [c"* ]so,

norHoM

(29-54)

(2e-55)

eto ceqe-lAe o - Hanpfl)KeH[.re 6anAaxa .B

rrorlr E rcefcu2;

[o""]ro - Aorlrycl(aeMoe HanpsxeHl-re
BeCHHbI rIIOIIOpeK BOJIOKOH

- JrfleMoe no ta6.u. 29-13.

Tafnuqa 29-13

,{,onycraeMbre HarrprxreHnq Arq ,qpeBecunbl I{ 6anAaxrefi

Cusrne rpeBecuHbr nonepeK
*oo 

[o"r ]  ,ov rcelcn2

npH cMqTHIx Ape-
s rcefcu2, o[peAe-

K;racc ranu-
TarbHocTrl
rpy6onpo-

BO.U,a

. [onycraeMbre Hanpflx(eHr.rfl Anff craJrbHbrx fi qyryHHbrx
6amlraxos AaHbr B ra6n. 29-14 u 2g-l5.

Tn6ttuqa 29-14

'['onvcr' ae" 
?t",frft :o^ X{":"X, ffii 

cra JI bH btx

Mapra craJrr.r

Cr. 3 |OCT 5681-51

Po.u ycuanft K.nacc Kanr{raJrbr{ocru rpy6o-
rrpoBo.[,oB:

I V

l . PactcxeHI,Ie, c)IiarHe, H3 -
rn6
Cpes
Cusrne MecrHoe npu

INOTHOM KACAHHH

I 450
900

I  150

I 600
I 000

'-------

I 300
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Ta1nuqa 29-15

.ll,onycxaeMbre Hanpg:r(enr{s AJrr qyrynHbrx

6aurnnaros B Kefc*tz /

OrrHexH r.rs ceporo qyryHa

MapoK

Cq 12-28 u Ct{ I Ct{
15-32 |

18-36 u Ct{

Po,t ycuarfr

Kaacc rannraJrbr{ocrr,r rpy6onponoaon

Pacqer ycrofirr'Bocr' aHKepHbrx M npoMe)r(yroqHbrx
onop npou3BoArl.lo^_T.* *u eoprvry.naru, qro H onopMeTar.[ruqecKr4x Tpy6onpoBoAoB, n,p,.l aeacflivouln* cHJrax,yr(asaHHbrx B rr. 29_3.

flporvrexyrorrHbre onopbr npoBep.ffroT Ha pacnop S, Aafi-cruyrculrufi B n.nocrocru no,&aonrarrbHoro'auarurbrpu rpy_
6onpono4a [crrr. Qoprrry.rry (2g_5lif. 

A'qrrrurl'

Be'nuquuu AonycKaeMbrx'Hanpflryenufi MarepruaJroB otropnplngnMaroT coruracHo Aaur{brru n. Zg_B- 
r ----

Patuycu R earpyrnenufi AepeBflHHoro rpy6onpoao.ua
np{r{Hr.rMalorcff He MeHee BeJrHqId,H, yKa3aHHbrx e ra6jr.
29-16.

Ta6ttu4a 29-16

Pa4uycur sarpyn.nenufi AepeBsnHbrx rpy6onpoBo1oB

29-5. CTATHTIECKHE PACIIETbI
XEJIESOEETOHHOT0 TPyEonPOBOAA

1. Cnnrr, 4eficrnyrcrrlue Ha Tpy6orpoBoA

2. Pac.rer rpy6orpoBoAa

b : 3 , 5  +  0 , 0 6  ( D o  -  1 5 ) , (2e-56)

i l [

500

I 100

300
200

550

I 200

350
250

e00

I 400

400
300

709

I 500

I ' u l "
Cxarne tteHrpa.nrHoe

l{ ilpu Hsrr.r6e
Pacrqxenr,re npu ?r3-

ru6e .
Cpea
CMqrr.re MecrHoe npn

nnoTHoM KaCaHHp l .

I 300

$33 450
350

650 750i

l "

l rileffi-B- | ilX?'"' l-:i"l"effi:", I iQ'/i I 
r p' M e q a H I'I e I

1""*j11LR 
e ,v 

[noaa 
ooa nl* 

" 
* 

| |

(.

a

f-'

't1.

s
E
& :
s
v

{
€
il
l{
7 ' ,

.4,o I ,0

1 , 0 - 2 , 0

2 , 1 - 3 , 0

50 Do

60 Do

80 Do

3 ,2 -4 ,0

4 ,2 -5 ,0

g0 Do B oco6o rpyAHbrx ro-
uorpa$uuecKux ycJro-
BI,IfiX AOTIYCKACTC'I
yI!{eHbIIIeHr,re R
na 15 Vo \nfl Do<S u;

sa 10 o/o rln Ds>3 .r't

100 Do

3. Pacqer onop

Anxepuue o[opbr ycraHaBJrrr.rBaror Ha 3aKpyraeHlrsx c
paArrycaMn Menee yKasauHbrx B ra6a. 2g_16 n Ha
npffMoJr-r.rHeftuux yqacrKax c yrffroHoM rpy6onpono;,a 6o_
JIee 15" - npu cnequanunou b6ocno,nauu.n J{x ueo6xoau-
MOCTH.

T'py6onpoeo4 B Me,crax y€TaHoBKIr aHxepubrx otr,op Lr
lpHMbrKaHHrr K ApyfHM coopyxeHHsM Bbr,rr,oJrHfleTcfl Me_
Tafl.IIHqecItHM.

48 3ar. tzs

Tont4uua cTeHorc- flp,u pacuere creHoK xeJreso6erouuo-
ro rpy6oupono4a vs rBcex Bo3Mox(Hbrx ;peiulbHbrx rou6tr_
::Iil--:T!ry,r(eHr{n au6r.rpary1 taKue, r(oropbre rarcrHarooJrbrure gnaqelfl.rx M w N.

Pac,rsT ceseHrafi **""oOuro""o"o rpy6onpoBoAa npo_I{sBoAsr no craAur{ pa3pyrrreHr.rfi c ooqsaierr"rioa oio-nepxofi- ua HeAonycruMocrb- nosBJreuufl TpeuHH no o6_
T** Qoprr,ry"rrarr,r pacqera xeneso6e*"""i-16nmpyralilli
(cru. r.n. l0).

To.nurnny creuoK rpy6onpono4a B caHTrr.rMerpax MotKHonpu6nuxeuuo orpeAeJruTb rro 6opnryne:

rAe Ds - BHyTpeuuruft Ar{aMeTp rpy6onpo.noAa ,B cJtr.

, ̂ lnyarUn2.^ OcHoeuaq pq6ovaa apMarypa _ KorrbueBan(cru. gzr. 29-tl u 29_fg).
Mmuuua.nuufi npoqeut apMaryprr npr.rHLrMaror: Ko.,rb_

Ueeofi - He MeHee 0,40h or ..*rili," 6eiona, npo,qono"ori
- Jre MeHee 0,20/s oT cerreHtHg 6erosa.
er? . r'rap^ox _Cr. 3 ,u Cr. 0 CH ; n:
$ l-10. Be.n4uuny sarrlurHoro crrofl

e 3 ctyt.

r x(eJreso6erounux creuoK
)e4enbr flporrHocrlt 6Erona n

CUJLhT _ NOBbIIIICHI,IC

uoprua,rtHofi pa6orrr
clIJIbI, BO3HI{KaroIuHe

AABJICHI.Ig BO.

peryJlHrp]'IOIIIHX

rIpH HCnErTalrH-

- ceficuuqecKne sogAeficreuff rro ncn
no crpoaTe,rbcrBy B cefictruqecrux
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p$,qEn rpETHn. raiporexnnqncKnE coa'FvNenng

'  
Tadauu,a,2g-17

Cxeuu Sarpyll(ennfl ocHoBHbrMH cnraMn n QopMynbr orpe4enennr pacqeTnbrx BeJrnqHH
Anr lrerHpex ceqenuft rpy6onpoBo,[,a

(*M-pacrs)KeHue BnyrpeHHufi. BonoKon;-M pacrrxenne HapyxHbrx BonoKoH;
a tr/-cxatue ;-NJpacrsxeHfi e ).,

]S ceqen[s
Cxeva sarpyxeHuf;

Co6crneunurfi Bec

Eoxonoe AaBneHHe rpynra

H nrelcxanocrb Harpyjtr${
q (p) B ,celnoe. il

I  z1"n""u""npaaayl

__O,39270 qrrz

Pacqetnue
BEJII{qHHbI

B Ke.V Kzrt

cDuz. 29-24

4z:^tz2r tg(nu" _ 
+)

Eoxonoe AaBneHr{e

g

rpyHra -0,25000 qsrz a0,25000 gsrz -0,25000 gsr2

Quz. 29-25 h - nwcora 3acbrrrKu HaA rpy6ofi n ,u

{0,44063 qlrz 1-O,34476 qgz

Tr - o6renaHufi s6c xereeo6eronnofi

f I ,57080 grr -0,16667 qg

creHxr.r s ml.us;
.44D - rolulnHa creHKr{ B

* q"'Q{

{0,12500 q2r2 -0,10417 qrrz

$0,68750 qrr

' {z- o6teunufi  sec rpyHra B
Hero TpeHr.rfl

+0,31250 q2r

ml*f; g-ynon BHyrpeH-
npyHra B rpaA.

Beprr.rranbHaff HarpysKa

<Duz. 29-26

l i

M -10,04440 qorz =-0,042M qnrz {0,02670 qnrz

4 + :  
^ ( : f

N f 0,02083 gnr 10,21460 qrr -0,02083 q*r



-  
\  

_ !

EBAEIIATb,4,E-BfITAfl . HANOPHbIETJIABA TPYBONPOBOETI

N ceqennc
Cxeua 3arpyxeHHq

Pannonaepuoe,{aBneHr.re

cDue. 29-27

HHrencHsuocrb Harpy3KH
q (p) n rceltrbe.' u

4 s : ' h h

Pacqenrue
BEJIT,IqHHbI

B Ke U t@.tt
l l
|  2  (caena N cnpana) 

|

f 0,25000 grrz -0,25000 qrrz !0,25000 qrrz

0 .
t J

* grr

If
Y -

r - oceBofi pa.qHyc rpy6br B I

ITpodoacreHue ma6/t. 29-17

BepruxalbHas cocraBnqloillas
Beca Bo,[br

@uz. 29-28

fopusourairbHas cocraBnfl rl-
rqaff Beca BoAbr

^. {z

29-29

-0,05390 4ur2 90,02316 qur2 -0,01850 q6r2

;1

9a : 
'ter

l l t  : ' [ s2 r

-0,04167 
96r

is - o66euuufi Bec Bo.u,br I mlug

a0,14583 qirz -0, 12500 qTrz

|-0,01167 qur

+0,  10417 grr ,

-0,68750 grr -0,31250 q1r

M

PanHouepHoe,[aBneHHe BoAbr
(Ho-pac,rerHurf i  uanop n a)

p  :  Hprs

/V -pr -pr -pr
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orHouleHHe MoAyJreft ynp_yrocrr apMarypbr vr 6eroHa AaHbl
n r.n. 10, cM. raKxe rOcT 4296_49 ,.4TgE-88,. ,

,{onycraeuue Hanpfl)Kexnrr oflpeAenqroT nyreM Aerre_
HHfl nPeAeros [porrHocrH 6eroHa a upe.qe.nos r,cryuecru
apMarypbr Ha yKasaHnbre r<os$OfiqueuTbr sanaca.

Alrfl Hanopulrx xe.[eso6eTonnbrx rpy6onpoBoAoB, r{Me-
rou$lx SHaqHTeJIbIIyrc BblcoTry gacblflKr.I, n,pPrMeHrlor
oBaJrbroe oqepTaHue rpy6u, B KoTopoM o6rrqHoe r(pJrrJroe
ceqeHHe uMeeT KopoTKHe FOpr.rSoHTaJrbHbre BCTaBKA EBepXy
H BHm3y (n rcnroue); npt'r iarorr,r oqepranrnr rpy6u .1nr_
xalorcff ;pacqerHble ycHJrrHg, qro no3BoJlger vMeHbrurHTb
ToJruI,HHy creHoK rpy6onpono4a.

29_6.  PACI IET TEMNEPATYPHOTO PEXHMA

TPy6OnPOBOAOBt

l. Ten.nonepeAarra qepe3 creHKH TpydorpoBoAa,
TenJroH3oJrsr{Hrc r{ rpyHT

Tepvuuecxoe coflporu,BJreHr{e S B n qac epadfrcrcan
orrpeAenfleTcfl:

qepea creuru rpty6

sr.:

qep€ TenJror.rSoJrffrll{rc

s 2 :

qepes rpyHr

S , :

)1,0 cqr.rrarcr

S , :

D - D o

n)., (D * Dol'

h

" w D

2n)..

npn6luxenuo

2,731,.r ' ,

no Qoprrayae:

D
t* 

,,

4h
, e O

2,73) ,M 
' (2e-57)

(2e-58)

(2e-60)

rAe Do n D - nuytpenru.rri M sHeruHr.rfi AHaMerpEr rpy6o_
NPOBOAA I{JIN CrO TCINOI{3OJI fl\I.fIiT B fl;

).* n )'. - rtosQ$rq"a"" 
-"unronpoBoAHocrr{ 

Marepr.ra-
Ea H rpyHTa B rcrcattln qac epad:

h-rny6uii oCIH rpy6* non 
-noiepxgocrsro

SCMJILI B '[.

I I p n u e q a H  u s . \ . . [ , a s  v e r a l r x q e c K H x  t p y 6 o n p o n o . l o e  S ,  B  p a c _t{eT He IIpHHUMaeTCC.
2. I lanuvr.re cHera B pacqerax HrHoprpyercr.
3. I Ipu BHerxHeM oqepraHuu ren.ron,soncrlnu no KBaJIpary, a BnyrpeH_

IIY^: no oKpy)r{Hocr', B .pacqer npra""aer-; b;;;';,,'io" 
" 

_ cro_poHa I(Fa_.Epara; d. - xoaS0nqHeHr, npuHnMaeMbrfi paenurn'i,6s _ t,t.

t4o^ 6onee ,rlerarrbHbrx pacr{eroB rpy6onponolon fgc MoxHono''rb30Ba-rbcq veroraxoft, npelnoxeHuoft 
^ 

h. ,{. iiiiocao"="*rnr u 
"ro[ i l lgl : I_"-{onurft  

pexn"'rpy'oixpouJroJrH.rpo3neKrpr.rqecKnx 
cranrrufr",r oceHeproHBrar, 1950.

2, Tentoor4aua or HapFr(Hofi noBepxHocru
HaA3eMHoro Tpydonpono4a

HlrH T€IIJIOHBOJIflIIHH 1 BO3,tI,]x!

Tepuuvecxoe coflporrBnenr.re rtpll sroM 6yaer

& : l- 
knD

(2e-61)

B KOHIIE

__ Ans tpy6onpoB_oAa,. saulfiuteHHoro or Berpa, k:g; np*t
cl(opocru Berpa 5 *lg3! k:22, 

^a rpu cKopocnu Berpa
15 ulcerc k:-45 rcrcai1kz qac e:p'ao.

3. Pacqer reMnepaTypbr BoAbr, TeKyrrleft
B rpydonpoBoAe

Ipt ,pacnoJrox(enxu rpy6onpono4a B cpeAe c nocroffH-
uori no ero AnrlHe rer,,rn-eparjrpoit t r, 

"lnruru* 

-no.ro""_

HbIx ycnosmfi renrousonsrlun S: XS,r:ggns1 E fiocroffH-
HoM pacxoAe {s reMil€parypnSrfi nepenaA a / s rpaAycax
onpe,qenrroT no Qoprr,ry.ne:

Lt - tr - tz: (fr - tr) \: (tz:- t") ar; (2g_62i

dr:1- n-B; -cr.z- eB - l ;  B--.0,27g 3 , (29-68)
J9o

rAe /r H tz-TeMrrepaTypa BoAu ,B Harrare M
- rpy6orpoBoAa;
L - !.nusa rpy6onpono4a B Ktt4.

flpl6.nnxenuo Mox{Ho rrpuu}rMaTb

a z -  B  
( , *

O.t :B
B \

T)

fIpN ^B(0,1 npr.rHuMaror ar - as:B.
rrpfi sar.nyOtenuu ocu _ tpy6onpoeo4a h-0,7 =- 1,0 D

3uaqeulre l" upuuznaarcr 6.nueK,[rvr K TeMneparype Bo3Ayxa.

4. 3annep3anne BoAbr B rpy6onpoBoAe
npH OTeyTcTRHH TeqeHlrfl

- -Cpox saMep3arnut
p€Aorsercs (r uacax) uo Qopuyne:

r :62S00 -l (Do - dr),

r,qe S: XSrr;
t.-a6co./rroT'aff BeJr*rrHHa oTp'uareJrsnofi TeMne-

r !1ryprn 
cpeAu rpy6onpoBoAa;

d - rBHyrpesnuaft AHaMer,p neAsuofi KopKtr; npnl noJr_
HoM 3arMep3aHHH d:0.

5. TepunvecKue KoHcraHTbr
TENJIOHSOflqqHOHIIbIX MATEPHAJIOB T,T, TPYIITOB

(2e-64)

(2e-65)

3rn KoncraHTbr AaHbI
ra6l. 29-18,

Ha $ur. 29-3(, H B



TJIABA TBAI4ATb IEBflTAf,.

Ta6nuua 29-18

3Haqetug T u tr

Xapax'repncrura
H HaHMeHOBaHHe MerepnaroB

I. Hadeaun us ac6ecma
u acfia.noma

A c6ecroqeM eHTHbre rrJrHT-
KH VI JIHCTbI . .

Ac6ecroqeMeHTHbre
MOLI3OnquHoHHbIe

AcSa.ntro6erou

I I. Bemouw

Eerog c KaMeHHbrM
HeM IIJrH fpaBHeM

XeJreso6eroH

Tep'
TIJIATbI

I 900

300-500
2 100

2200
2 400

000--1 500
300-1000

0 ,30

0 ,08  -0 ,  1  1
0 ,90

1 , 1 0
1 , 3 3

0 ,35  -0 ,60
0 ,  1 1 - 0 , 3 4

0,48

0,20

0,50

0 ,45
0 ,15-0 ,20

1 , 0 0

0,60

0,45

0,30

0 ,25

0 , 1 5
0,30
0,20

9,15
0 , 1 0
0 ,08

0 , i 0 - 0 , 2 0

ure6-

LLI.naro6eron
faso6erou u neHo6eroH.
I I I. funco*ue undertufr.

fr,rnco6erou Ha KoreJrb-
HOM IIIJIAKC . O

funcouue fJrr,rrbr c opra-
HI,Iq CCKI,IMI{ HAIOJIHI,ITE-

JIffM[I

I V. I-pynmoabre sacbLnKu
u c.MaSKU

3acurnxa H3 cyxoro flecKa
3aclrnxa us cyxofi pacrr{-

re.ntsofi 3eMJrr{ . .
3acunxa u3 nervr3br n ryQa
Pacrnrelturrfi rpynr rroA

'- coopyxeHr.reM
IJTHHo-necqaHaff cMa3Ka

B CyXOM COCTOSHITT{ .
" To xe, rJrl{Ho-rrrJraKoBaff

cMa3Ka
To xe, fJIr,rHo-coJIoMeH-

Haff cMa3Ka .
To xe, rJILrHo-o[]rJIoqHaff

cMa3Ka . .
V. nepeao u uldenun

u3 He?o

I 600

1 ,100
400-600

1 800

1 800

1 300

1 000

800

Cocua u eJrb noneper
BOJIOKOH

To xe, B,qonb BonoKoH .
,il,y6 nonepeK BoJroKoH .
I O )I{e, B.qoJIb BoJIOKOH .
Crpyxra B nJrorHofi Ha-

6nnxe
Onulwr ,qpeBecHbre .
Qu6polnr Ha [oprJraHA-

rleMeHTe

550
550
800
800

300
250

250-600

J l 1 4 T E P A T Y P A
i' A g r, p H rr ur e-n M. M., Texulrxa pacr{era Bo,rIoBo.rIoB n Bono{Ipo-Bo'r.Hbrx cerefi, rr3.r.. MrHucrepcrna ronrvyHaar'oro xogqricr"; p'C6id,

I 949.
2. !OCT 4795-53, ,Eerou rrrJtporexHuqecrufi. O6urue rpe6osaHr.rs".
3. E o r o c rr o B c K rE fi -ft,'A., t";;;;;fi" p-";;; ;"prh;;;;;";"rn.a,poaneKrpgqecKH{crauqnr?, foceuepror.rsrar, 1bb0. 

FJ-

+.  DyuKoB B. 4. ,  j f ie{eso6erouHbte KoHcrpyKrIHH, Crpof i l . rsAar,1941.

- . ^ _ _ 5 : B H H o r p a r o B  A .  n K o x e B H l , r K o B  M . ,  @ o p u y n b r  H H o -MofqaMMbr .[.rrs craT'qec*oro pacqera rpy6, xypua.r 
"tfio.nuu"on.o-crpofr" JS 2, 1936.

6 .  EveJ rb f lHoaJ I .  I [ . ,  O  pacqere  roHroc reHHurx  tpy6 ,  sa ; ro -xeHHbrx__B seMJrK), x{yp-Ha* 
"l'napore.xHnKa 

H MeJruopaquq" tU iO, f-gBi.
- 7.4 v q-o s c x u'ft_H. E.,b ruapio,,rrqecKoM yAape B Bo,u,orpoBo.q,-artx rpy6ax, foc. usrareJrbcrBo rexsnro'-reoperr.recrd*""'u.epiiypu, 1g4g.

!!!2I! N "1 -!ry"o E-P QF o il,b I
757

If podon"uceuue

Xapaxrepncrnra
H HaHMeHOBaHHe MaTepHa.r roB

<Dauepa KJreeHas . .
VI- Mema.nttot

Crar r  c rpoHTenbHaq.

V I I.Kauruu ecmecmneHuue

Mparr,rop, fpaHHT, 6agaltr
r lecrIaHuKr,I ?I r(BapuHTbr .
l{seecrns Kr,r rfl )r{eJr bre
I4snecrHsK paKyrrreqHsrf i
Aprurcxuf i '  rVS .
V I I I. ftupnuuuan wtadrca

Kra,qra H3 o6nrxHoseFr-

_ 
HOrO KHpnnqa

r o x€, u3 nopucTofo
KHprlHrIa

I X. Ilpodrcosue
flruru [po6KoBbre .
flrnrlr rEsbrxoAou npo6xu

X. Pacmaopot

I-leueHruo-ilecrraHbre pa-
cTBOpbr

14 s n e cr ro Bo- rrecrta Hbr e
pacrBopbr

XI. PyttoHHbre t4ame-
puartbL

Kapron 6yuaxunfi  Bo-
.noxuncrufi .

Kaprou o6urHonesHufi
Kaprou nnorsuf i .  .
Py6epou,q, ToJrb, nepra-

MI,IH

X I I. Hsdelufl, us coJtotib[
u Kali4btwuma

Kauuunr
Corour.rr .
Co_.noueuuas pe3ra ("a-

6unra)

XI I I. Pasaw{namepuanbt
Bara creKJrsHuart .
Bara Mr{HepanbHas .
Bofinox crpourerbutrfi.
T op $ or.rsoJr s rrno HH br e

TIJII,ITbI

[i.rrar AoMeHHbrfi rpaHy-
rupooaHuufi

LLI.iran ronrusHlrfi .
LUraroeHr? KHpnHrr .  .
- l

JIHHOJTeyM

KoaSSnur-renr

-rennonpoBo.u,HocTH
A B Ktcurzl.t+t qac epad

400
300

120

200
240
150

250

500-900
700-1 000

1 400
I  100

8. focr 4286-48, 
"Koucrpyxun* 6eronurre u xereso6ero*Hbre

ruAporexa[qecKnx coopyxenufr. Hoprrltr 14 TexHr,rqecKne ycnoBus npo-
eKTr,IpoBaHHq'.

9. fOCT g06l-46, 
"Koncrpyrqxn trepeBcHHbre ru.[porexHr{qecKux co_

opy_xeuufi . Hoprrur npoexrupobhnusJ.
IU. .lvl 9^p o s o n A. A., HcnonrsoBanue no.4uoft sHeprHH, focaHepro-

usaar, 1948.

_--]J:_I^opyrl_ 
tr_ 

- 
rexHr.rqecKHe ycnoBHq npoeKrHpoBaHr.rs jr,epeBsHHbrx'r'pyoonpoBo.4oB 

.4rq rH.[po3r'r€KrpHqecKr.rx cranqnfi (Httt-sg). crfroftusaar,
1954.

12- Tpy6onpoBolr.br HanopHbre craJrbHbre lrnfl, F'.u,posneKrp'rrecKHx
crasqufr- Tex'n.{ecxue yc.nodua H HopMbr rrpoeKr'poBaHr'r MeclTy O-slj;
focsueprolrsaar, 1952.

13. crponrealnbre HopMbr r,r , 'paBHna, q. II, I-ocyaapcrneHHoe Hs-
AarenbcrBo nnreparypbr rro crpourenbcrBy u apxr.rreniype, tSb+.

uadertun

O6reMHurii sec
1 v rcei.ur

600

7 850

2 800
2 450

1 7C0-2 000
1 400
I 200

I 700-1 800

1 350

250
150

1 800

1 6C0

150
700

1 000

600

0 , 1 5

50 ,0

3 , 0
7 , 7 5

0,  B0-  I  ,00
0 ,55
0,40

0 ,65-0 ,70

0 ,50

0,06
0 ,05

0 ,90

0 ,70

0 , 5 5
0 , 1 5
0,20

0 , 1 5

0 , 7 2
0 ,09

0,04

0 . 0 5
0,06
0 ,05

0,065

0 ,14-0,22
0 , 1 9 - 0 , 2 5

0 ,50
0 , 1 6
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B O , [ O i l P l 4 E M H V l K V l

B n:paKTMKe ruApoTexul4qecKoro crpoHTenbcrBa HamJrH
npI{MerIeHHe ABa ocHoBHbrx rHrra BoAorrpHeMHLIKoB: BoAo-
lpHeMHr{Kr{ c orKpbrrbrM nogosa6oporu u BoAonpHeMHHKu
c r.ny6unHbrM BoAoaa6oporrl.

3rg BoAorrp[eMHI{u{[ [p[.rMeHsroTcfl B pasnuqubrx KoIr-
cTpyKllr{BHbrx ipellleHl{sx KaK B HH3KOHa[OpHbrX, TaK H B
abrcoKoHarnopHbrx roJroBHbrx rI{Apoy3Jrax pa3iu.rrrHoro Ha-
gHaqeurr.rq: m.IApogue,preTnr{H, opoureHufl, pu6oeoAcrsa

H T. A. Oco6urrt rr{rroM flBJrslorcfl BoAonpueMHHKr{ AJIff
6uroeoro H TexHHqecKoro soAocga6xeu,nx, a raKx{e AJrff
BoAltoro T,paucnopTa (uuraHue rrrJrro3oBbrx xarr,rep) co
cBoficTBeHHbIMrr{ [.rM cneUnsduecruMl{ oco6euuocrrMrr.t,
BCJTeACTtslHe qeIO 9TI4 THTIbI BOAOIIp{HeMHHKOB, KaK paC-
cMaTpHBaeMbre B cneq&IaJrbHbrx cnpaBoqHHKax, B HaCTOf-

urfi cnpa,BoqnuK He Br(JrroqeHbr.

30-A. BOAOnPkIEMH VtKt4 C oTKPbrTbrM BOAOSAEOPOM

3O_I. OEIqHE TPEEOBAHI,If l  K BOAOTIPHEMHIIKY
c oTKPbrTbrM BOAoSAEOPOM

Bo4onpu.reMrrur{rn c orr{pbrrbrM eo4oea6opou (orxpnrr,re
BoAonpneuunru) .Iaqe Bcero rBxoAfr B cocraB HLTBKoHa-
nopHbrx ruApoysJroB paanfiqHoro HasuaqeH]rfl (rononuub

coopiyxeHHfl Aepr.rBarIEoHHbrx nHApogJrer(rpocranuufi, opo-
cuTe/IbHbrx KaHaJroB, pu6ono4uecr{Mx KaHaJroB u Ap.), B
ToM qr{cJre Ha peKax, Hecyulux 6onturoe KoruqecrBo Ha-
rloco'B.

1. K.naccHSHKarIHq orKpbrrbrx BoAonpHeMHHKoB

Orxpurue Bo,(oupr{eMHrrKr{ [oApagAeJrrrorcfl rra ABa oc-
HoBHbrx rnna: 6ecu.notusune fi rInoTI{HEbre.

Eecn.noruHHbre BoAon:p[.reMHHKlr (noaosa6opu) Moryr

-. 6uru .uru6o nocrosuunull (,u,orro,eperrreHuunau)-, nu6o [e-
pHoAErIecKH BoccrauaBirnBaeMbrMr{ (nocne KpyrrHbrx rra-
no4xoa) B saBuqttMocru or xapaKrepa nepeQopuupoBa-
Hrhrfr. pycJra y oo4oea6opa u rr{ApoJrorErrecKoro pe)Kr.rMa
BOAOTOKA.

flnomrusrre BoAo[pHeMHHrKr.r B cBoro oqe,peAb rloApas-

AeIISIOTCS Ha BOAOrrp{r{eMrrHKH npM TUTOTI{Ee Lr BOAOIpI{eM-

HMKI,I B IIJIOTHHC.

B o a o r t p  H e M H r . r  K [ , r  n p f i  r I J r o r I - r H e  c  r o r r K h  s p e -

urHs Mep rro 6opt6e c HaHocaMrH noApasAe.fisrorcs Ha:

1) tsoAonpHeMHHKH 6eg npoMbrBubrx ycrpoftcrn; 2) BoAC-
nprrleMHr{Kr.r c flpoMbrBHbrM xaprrranorra; 3) BoAonpfieMHHKr{
c IIpoMbrBHbr.MH rarepeqMu; 4) AByxbspycnbre BoAo-
npHeMHHKH; 5) BoAonpHeMHHKr{ c KpuBonuHefinruu
IIoABoATITIHM KaHaJIoM; 6) BoAoEpueMHHKu c rpaBLIe.IIoB-
KAMI.I.

B o a o n p u e M H m K L r  B  r r J r o . T l n H e  q B r f l r o r c f l  H o -
BbI,M, 6o.nee coBeprrreHHbrM, pemeH0{eM, ocJ[qecrBJrrroulrrM

. coBMelqerure HecKoJrbxrHx 3aAaq B. oAHoM Kpy[rroM coopy-
xeHr{H. Sror rln rro40aa60pa B Hacrosqee 'BpeMff rF{-

HflT Ha ps,qe coopylr(eHuir w noABepraercfl 4anruefiureuy
TeopeTHrlecKoMy V sKCrrepHMeHTanbHOMy Lr3yqeHHrro.

I( eronry rnny oruocrrcs eoAoga6oprr: 1) ropnoro {xan-
Kascxoro rnna); 2) B ycrosx naorunn; 3) B 6uxax n"no-
THHbI.

2. TpedoBaHufl K BoAonpr{eMHHKy

Bo4on'pu.reMlrHKr.r c oTKpbrrbrM no,qoaa6opotvr AoJrlr(Hbr
yAoBJrerBopflTb cJreAyrouluM ccHoBHbrM rpe6onannru.

a) IlponycrHaff croco6uocrr BoAorrpueMur.rKa Aonx(Ha
o6ecnequsars aa6op BoAu 

'n 
cooTBercrBrryr c rpaSrxou

pa6orrr cplcreMbr.
6) Bo4onpneMHHK AoJrxeH 6urr o6opy4onarr Barpa)r(Ae-

HHflMrrr AJIfl rlpeKparqeHrur B 
'cflyqae 

uaAo6Hocrul Aocryna
BOAbr rB BOAOBOA (SarnO'pairlll MrrM 6a.nOqUrrUUl 3arpaxAe-
nurnrn)

n) Pacno.noxenue BoAorrpueMHr.rKa H ron$uryp auan
ero noAxoAnofi qacrr{ B rrJraHe .EoJrxHbr o6ecnequsatr
nrasHrrfi BxoA BoAbI B BoAonprHeMrnHK.

r) Bo4onpueMHHK AoJrlI(eH 6nm cua6xeu ycrpoftclna-
Mfi Anfl 6opr6u c AoHHbIMT{ HaHocaMM, c nJIaBHHKoM E

B3BerrreHHbrM copoM n o6ecnequsarr onrr.Iuanrnrrft
srMHuft pexsM pa6orn cprcreMbr (6opo6a c uryrofi il
np.qoNr).

Buno.nnemse yKa3aHHbrx Bbrrrre rpe6oeanufi Aonx{Ho
6urr o6ecneqeso KaK rtprn HopMaJrbHbIX, gau6o.nee sacro
noBTopflIouIMxcs ycJIoBHuIx, TaK v tlprH [{cKrrloqr.ITeJrbHbIx
fiepl,IoAax BoAHoro pexHMa BoAoToKa.

flouurr,ro 3THx cneuuQuuecKnx rpe6oeauufi, BoAonrp'LIeM-
rrrr.rK Aon)KeH yAoBJrerBopffTb rpe6oeaurfiu, o6uulrl Anr
Bcex nnApoTexHusecxux coopyxeuufi, T. e. rpedonanuut't
npoqnocfi'r, ycrofiqrBocrn, Koucrpyrfirr.r,snofi [pocroTbl,
yAo6craa eKcrrnyaraquu n oKoHoMHqHocrLr.

B coorsercrBl{ru c grlrM Bo.rottpmeMllr{il( o6uqno cocronT

rr3 eJreAyrorqr{x sJreMeuroB (Qffir. 3G-l):
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@ue. 30-1. Cxe.ua aodonpuerrHurca
.l - npolrurenoft KapMaH; 2-paeLetrcuuft 6ur; J_ n.lorusa;
4 - noaxoauan vacrl; d - nepxo'noe Kpbrno; 6 _ 6iperoaofi yc_'
toh;7  -HHsoBoe Kpb{no;  8-conpt r i rcuaf l  qacrb; '9_ xauaa;

10 - nnorusnuft uan pevnofr j'crofr; // - npol.runnrax

a) noAxoArrofi cacr[.r BoAorrpneMHr.rKa,,BKJrroqarouefi rto-
Hyp, BepxoBoe Kpbrjrlo 6eperoaoro ycrofl, BepxoBofi y.ra_
croK pa3AeirbHoro 6nrra [.r Becb ]rqacroK BepxHero 6r6qa,
OIIIPEAEJISIOIqHft YCJIOBHff IOAXOAA NOTOKA K BOAONPHEM-
HHrry;

6) co6crBe'Ho BoAoEpr,reM'r,rKa - flpr{eM'oro oTBepcrrHr,
COCTOgIqETO H3 OAHO|O MJIH HECKONbIiUX NPOJICTOB M BKJIIO-
qarcUero nopor, 6eperoeofi, nnoTl,Iunuft firrT peqHoft
ycTo{r.r;

n) conpsrarcE1efi qacrn - ]^racrr(a nepeMeHgoro ceqe-
HyIs., co[pffarcqefo oTBepcTr.re rBoAorIpHeMHHKa C HOD_
MaJrbHbrM ceqeHlreM BOAOnpOBOAflrqero KaHaJra.

3. Bnr6op Tr{na BoAonpHeMHHKa

Bu6op rir.rfla BoAonp[eMHI{Ka [popr3BoAr.rrcfl B coorBer-
CTBI,IH C TIPMH'ITOft CXCMOI:I NEAPOY3JIA B sABMCHMOCTH OT
BgilHqHHbr oTHooI{Te.rIbHOro rpacxoAa BoAo3a60pa, aMnJrH-
TyAbr roae6aRr'rfi yponna BepxEero 6reoa, rurna BoAonpo-
aoAslqero KaHaJIa' xapalffepa B3BeIueHHbIx \t BJIeKoMbIX
HaHocoB BoAoroKa [r oT guMnux ycrroaxfi.

@ue. 30-2. Cxeua 6ecna.omunHo?e
aodoaadopa

75l9^

cDuz. 30-J. EecnaomuuHufr eodosa1op
(6ep ezo ao rt wtn a- p e?y rtnmop)

rlpu 6ecnnorHuuorvr no4osa6ope npuMe'sror 6eperorue
BoAorrpfieMHrr{Kr 6ea c[eqxaJrbgb,rx ycrpoficrn uilti4 c iroA-
BOAflIIII,IMH KAHAJIAMIII.

o6rrqsofi cxeuofi 6ecn.uorxusoro BoAonplreMa nBJrflercr
BoAo3a6op- npu{ rroMoull,t rtrJrro3a-perynsropa, pacnoJrarae_
Moro Ha 6eperlr ;peKr{ (S,ur. 30-2 u.r gO_gi.'

AJrfl Bo3MoxHocrl{ npuMeHerrrr{s groft cxeMbr ueo6xoAlr_
Mbr cneAyroulre ycJroBtrq:

a) HaAe>ruaff' o6ecneqenHocrb yponnefi v pacxo,q,oB
BOArr B peKe, B MeCTe pacfloJrox(eHr{fl BoAOnpr{eM_
HIiKA;

6) nerxo AoctynHbre, rpoqubre u ycrofiunBbre 6epera;
n) ycrofiur{Boe pyqro pexrr;
r) ropomar xonocras qacrb :ralara, [poxoAflurafl B

uer.ny6orcrx BbreMKax & HerroArorurreurrfi ctipo"?, n.. 
"pegy (cauoreunurfi).

flpu ueo6ecneqerruocru ropusouToB B peKe, Ho nprr
I0crarouuofi o6ecneqesHocTrr pacxoAoB,- sa ropEbrx
peKax c 6o.nruurr,r yKJroHoM aa6op 

"oarI "o*"o 
BbrrroJr_

HHTb nO cxeMe TaK Ha3brBaeMolo uuopHofo BoAoSa_
6opa,

flpu n.rroranHoM soAosa6ope npr.rMeHrrorcs 6epero_
BbIe, AoHHbIe x,r coBMeuleHgble c n.not1nofi BoAorrpHeMH,H_
KH, r.rMeHHo Te ,H3 Hr.rX, KO-TqpbIe npu ,qaHHbrx KoHKpeTHbix
ycrroBrr'Iffx qrBJrsloTcff naz60"ree essemueHbrMl.r c rogKr4

:p^"IIt 
6opr6n c rpour.ru(HoBerrneM rrauocoB B AepuBaq{.rrc-

ucHoBHbre Jrr(a3aHr{s 4.nx arr60pa rr{[a flJrorfirrrroro BoAo-
[pr.reMHMKa rpfi.rBeAenbr B ta6n. B0_1.

4. KorunonoBKa BoAonpHeMHr{Ka
B COCTaBe roJroBHoro y3Jra

PaguonoxeHne BoAonpn'eMHHKa B cocraBe roJroBHoro
ysna nplrluMaercs B 3aB{r.rCI{Mocru or o6tqefi KoM,roHoBKH,
noc.rreAHero' a raroKe or arr6panuux Iraeponpuarrufi no
6opr6e c HaHocaMr{ rr myroft.' Vroa orironi-- o- iyr;;MC)I(AY OCbIO BOAOIPMEMIII{KA H HAIIPABJIEHI{CM AtsM)KCHHg
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Ta1nuqa 30-l

XaparrepncTr{Kn Tr{[oB BoAonplreMHHKoB

Tnn aoaonp[eMHuKa

Boaonpr,renaHur 6ee
rrpoMbrBHbrx coopy-
xeuufi

3a6upaeruuft
pacxolt n n3fcerc

I lpaxruuecrn
rpe6yer,rufi

VcaoeHn n o6lacrt
npl, IMeHeHHrr

Ha osepax !r KpynHbrx
BOAOXpaHr,rJrr,ruax

floroxnre.nbHbre KaqecrBa He.nocrarrn

BosMoxeH HaroH JrbAa,
i lonefi  TopQa, [naBaro-
uIHX 6peBeH r,r r. rI.

llpocrora
IIl4l4

KOHCrpyr(-

BolonpueMHr.rK c
npoMbIBHbrM KapMa-

HOM

To xe O6ecneqeHHocrb no-
cTaToqHbIMI4  npOMbtBHbI -

Mr{ pacxoAaura. nonycrn-
MOCTb OTKnrOqeHUq BO-

AOnplreMHr4Ka Ha npoMbrB
no ycnoBr,rsM sKcnJryara-
uuu

flpocrora
urrH

KOHCTpyK- He.qocraroqHarr eS-

QexrneuocTb cMbrBa Ha-

HOCOB

BolonpueMHHK c
irpoMbrBHbrMH faJre-

'pesMn 
B nopore

AnyxrrpycHufi eo-
AOrrpueMHr.rK

Bo4onpueMHuK c
Kpl{Bonr,rHefi Hrru no,(-
BOAflIIII,IM KAHAJIOM

(cucreunr BH14l,lf)

I-lpuueueercfl npr4 Jrro-
6nx vc.uoBuflx

Haau.rne 6o.rrnruux npo-

MbIBHbTX pacxoAoB rrprl
MaJroM Hafiope Ha rrJro-
TI4HC

Ilopuge Bo.UoToKH c

6orruruu yKJroHoIvI AHa
( > 0,01)

Tpe6yer MHHr{MaJrbHbrx
pacxo.qoB ,[rrn rQQer-
TI,IBHO|O CMbIBA OCCBIII{X

nepeA floporoM KpynHbrx
HAHOCOB

flpu neperpy3Ke rane-
pefi pa6orofi no c6pocy
naBo.qKa npoucxoAHT
83MYtIHBaHHe. KPYnHbIx

Sparuufi HaHocoB lr npo-
HHKHOBEHI,IC PIX 3A NO-

pof Bo,4orrpueMHr{Ka

3arpy.unena 6opt6a c
KpynHbrMr,r rrJraBa rour,rMr{
TCJIAMN V TONJI f fKAMH.

Ipy.4nocrs co3AaHlrs
y.4oB neTBopuTeJr bHbrx yc-
.ttosuft rroAxoAoB K Bo-
Aorrpr{eMHr{Ky. Clox-
Hocrb xoncrpyrqrafi

OrpaHHueHHurfi pac-
xoA, HeAocraroqHas r{3y-
I ICHHOCTb

n o 5 Muuuua.noHnrfi rpo-
MHsHofi pacxo4 (1007e or
sa6npae,voro B BoAonpn-
eunr,rx)

lopHnrfi BoAo3a6op .lLo 5-10 fopnue BoAoroKH c
6orruruu yKnoHoM ,qHa
( > 0,02), oco6eHuo cerle-
Hocnbre. Orcyrcrnne
6oruuroft ttrvroHocgocrl4

MuHnualbHoe nperrffT-
cTBr.re cToKy BoAbr r{ IIpo-
xoAy HaHocoB, 3KOHO-
I I I{ t IHOCTtl

3 rcn.nyaraqlroHHbre 3a-
Tpy,u,HeHr,rfi c sa6Hnxofi
peueTKu KpynHbrMrr

Qparqr.rqNlla u o6r'repsa-
HHe peueroK. Manufi
pacxoA

PaslernHlrfi BoAo-
sa6op qepe3 6uxu r,r
ycroH

no 30-40 Orcyrcrwle uyrl{ tlill{

CJIA6Ag !IHTCHCHBHOCTb
ruyfoxoAoB; npoilerbl Bo-

4oc6poca B npeAeJlax

10-12 14. Orcyrcrelte
TrrxeJrofo KopqexoAa

Hauryuruue ycroBnq
nocTy[neHHrr BoAbr B Bo-
.U,OnpHel\.{HbIe OTBepCTIIS

I I  MeHblxaq 3aBUCI4MOCTb

or ycJroBufi noAxoAa no
cpaBHeHr,rIo c APyrnulr
Tr4naMr{ BoAorrpueMHtr-
KoB. .I lerxocrt v npo-
cTora rl-rApaBJrr{,recxori
oqr.rcTKH peueToK

Croxuocrb KoHcrpyK-
uHH. OrpauuueHHocrb
yc.nonr,rfi npHMeHeHr.rrr.
3uaqHre.nssufi Harop Ha
NJIOTI{HE
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@uz. 30-4. Cxeua rc onpederteHun J?rta omeoda

perlHoro rroroKa, Qur. 30-4) onpeAeJlflercfl IIo Qoptuyne:

D : a r C C O ,  
' o

9t
(30- l )

tA€ ()6 - cKopocTb perlHoro norOKa npH-.IIoAxoAe K coopy-
xeHHIo upu naBoAKe 75-,85010 o6ecneqenHocrl{;

Ur - CKOpOCTb B BOAOilpHOIVIHI'IKe' BbIqI{CJIfleMafl tIO

Qopruy.ne:

Q" (30-2)r/l -

B ( H - z t )  
'

B - urnp,ran'a orBepcrll{iff BoAonpueMHI.{Ka;

I/-Hauop Ha [opore;

Q* - MaKqr{Manruufi pacuetuufi pacxoA BOAOnp}IeM-

HHKA;
z1- rleperlaA Mexuy 'BepxHlI{M 6reoou M ypoBlieM

BOAbI Ha IIOpOIe BOAOTIpUeMHHKa.

Cxopocm o1 npuHnManr IIo rexHI{tKo-gKoHoMI'IqecK.oMy
pacrlery, a B [pe4naptfiTeJlbublx pacrlerax-L,5-2,5 nlc9y'- 

Vro.lr orno4a 
-b 

rtabxno npmiumatt tlo AaHHnIM ta6n.

30-2.

Ta6tut4a 30-2

3Ha.reduc yrna oTBoAa b n rpa4.

IIpn ur, 6rptgxoN{ K u0, yron oTBoAa npHIIII'IMaercfl B

npe4enax 15"-30".
llpu orcyrcrBrllll HaHocoB r,I npu MaJIbIx cKopocrflx re-

qeHLIfl BoAbr B BepxHeM 6ueQe cfleq[aabntrx r'pe6oBaHnfi

K pacnoJroxeHnro BoAonp[eMrrr{Ka, KpoMe o6ecneqenus
]TNABHOTO NOAXOAA BOAU K HEMY, HE [PCA6qBTflIOT.
I(orvrnouonrcy orBercr,BeHHbrx BoAonpHeMHrHKoB trpoBepsrcT
Ha MoAenH B ruApo.na6oparopr{H. flp's HeBo3,Mo)KHocr.rH
IlocraHoBKr.r .na6oparopHbrx mccreAosaHr.rfi KoMnoHoBKy
BOAOnpEeMHHKa UreAyeT npr.rHHMaTb IIo aHaJrofHH. c xopo-
IIlo pa6orarcur{,Ml4 B auaronuqHbrx ygloBnsx coopy}KeHu-
f fMH.

30-2. MEPOnPVflTHfl nO EOPbEE
c HAHOCAMI{, UIyFOA n nJIABAIOIIIHMH

TEJIAMH

1. O6ulne yr(aaaHns

Eopr,6e c AoHHbTMH
HI{C 

-TAM, 
TAC AOHHbIE

.e3Hbre saTpyAHeHHs.

HarrocaMn yAenflercfl oco6oe BrrHMa-

HaHoctil BbrabrBaroT uaru6o"tee cepb-

AorO CTOKa BOAO'II,pH9MHHK ipaCEOnaraloT Ha BoIHyToM

6epery. llpu ob 6.nHeroft K uo, qe.necoo6paaHo pacnoJra-
rarb ocb BoAorrpueMHr.rKa lro KacaTeatsoft K ocn noroKa.
Hapa4y c gTrIM JII{HLIrc Qponra nopora BoAonpHeMHHKa
ue.necoo6pasno HarpaBJrflrb noA yrnoM a -llff-:- 120" K
OCH TIJIOTI{HbI.

6) flpu 6o.nuIMX gnaqeuusx oruocl{TellbHoro soAosa6o-
0 *  I  1

P3, T. e. IIpH ,i >
V P + ' r

flpueMrir-rKa Ha Boruyrona 6epery He o6ecneq[eaer Hyxuo-

ro e$Sexra B 6opt6e c npoEI{IaroBeELIeM HaHocoB rlepe3

Ilopor BoAonpr4eMHr{Ka.
Pacuoaoxeuue BoAonpMeMHI{Ka Ha BorHyroM 6epery

TaIOKe TepqeT cMbr'cJr npE SHaqfr{TenbHOM IIOArIo,pe fi Ma-

Jrbrx cKopocrsx reqeHHff B BepxHeM 6reQe.

2, Eecn.umunnble BoAonpHeMHI{KH

flpu 6ecn.noruuson noAoaa6ope [pHMeHeHI{e [poMbIB-

Hhrx ycrpoficrs n 6eperonbrx BoAonprHeMHI{Kax LIcKflIOqaer-
cq fi r"[aeHofi rraepofi rto 6ops6e c AoHHIIMU HaHocaMI4l
ffBJrffeTCg IIparBI{JIbHOe paCnOnOX(eHr{e tsoAonprHeMHHKa IIo

oTHOUeHHTO K peqHOMy IIOTOKy.

@uz. 30-5. Cxeua sodonpueJwHuKa c nodaodnt4urt
KAHA.hOil.

. l - no.u,soagutnft ranani2- Bo.[,onpueMHr,rri 3- npoMbIBHHK;
4 - xanat;5 - c6Pocuoft xana.l
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@uz. 30-6. Cxeua npo.rrbtsHorx ea.nepert

a - p a 3 p e 3 ; 6 - n . l . a n

rlpr 6o.n'uou yJirroHe BoAoroKa npeAnoq'Taror np[.rMe-
HEHIIIC BOAOIPHEMH}IKA C IIOABOAffUIII{M KAHAJIOM H NPO-
MbrBrrrr.rKoM B KoHqe Kanarra (Qurr. 30_S).

3. ll.norusHbre BoAonpr{eMHI{KJ{

^ llpra MaJroM 3HaqeHHr orHoquTerbHoro ao4osa6opa
Qr. 1
^ { , Bonpoc o 6opn6e c AoHHITMI{ HaHocaMI{ Mo_
Q p 4
x(eT ;pa3pettrHTbCs npaBI.IJIbHbIM pacnOaOX(eHHeM BOAo-
npu_e-MHr.rKa no orHorrreHuro K perrnoMy noroKy (urr.
n. 30-l). B ,qaHHoM cflyqae rtroxno o6ofirucr 6es npuue-
HeIIHfl CrIeqHaJrbHbrx rlpoMbrrBHbrX ycrpoficre.

Ilpon orHoqHrerbuoM ao4osa6op. 9 t * or," 6opr6nr
V o 4

c AoHHbTMH HaHOCaMH rpe6yerca n,pilzueneuHe cfieqHanb-
HbIx ueponpuamnfi, B ToM qr{cJre o6searefirHoe ycrpoficr_

@ue. 30-2. 
"Qaymnpycuwrt oodosaflop

g-y-ryi-6-paspesi I  -  pas,renbHue creHKH; 2-ntoruua;
{, - BoaonpHeMHHK; 4 _ ,uosgure [poMhrBHbre ranepen; d _ranaa;

6 - npotrsrenoft rapnaan

")

@ uz. 30 - B. B od o np ue.il, Hurc c ?p a B uertos rco d
a - nnar; 6 - paepesi I  -  ropor Bo.u,orpHeMHHKa;
2 -ntoru'8'a; J _ pera; 4 _ npovunur.rr; j'_ .pae;u-
noBKa; 6 _ nporuueHoft noporl Z _ si inbpr,;  a. -* i_

HAJI

Cxopocm B. npoMbrBHbrx raJrepesx npuHl{Maror B rrpe_
AeJIax 4-S nlce\ qro o6ecnecusaercfl coorBercrByrouln,u
HanopoM Ha [Jrorr{He (npurrrepno 4_S tn). OnuuM H3 ryc_
lowttit, o6ecnerluearoultrx TpancnoprtrpoBaHue HaHocoB, ffB_

@uz. 30-9. Cxeua sodonpueilHuKa
C npOJl[WBHbt-M K.apthL$O.tut

1 - rapuau; 2 - noaonpneMHuK; J - naorn-
aa; 4 - KaHaJr
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Jrfiercfi nocrotncrrBo cxopoctefi BAoJIb Bcero npoMblBHoro
rpaKra (0r4. 30-6)

6) flnyxrapycnuft nb4oea6op (@rr, 30-7) - Aocra-
roqHo eQQerrulaHoe, Ho Aoporoe yctpofictno, TepaKrepu-
3yercr cJlolKHocrblo xorictpy'xunu v sarpyAHHTeJIbHocTbIo
6opu6u c IUIaBaIoIqI{MLI Te.IIaMH. Onruuanrsme ycJIoBI{fl
nF{MeHeHr,[ff AByrbnpycHoro BoAotrpueuuura - rraa;rnft ne-
peraA yponuefi Ha' roJIorBHoM y3JIe n o6ecueu-exubgu Ao-
Itarc.IHo 6onruurvt,n [poMbI,BHbIMH pacxoAaMI'I. Aouulre
orBepcr[q stoft cucreMbl HMeIor 6oaruyto ruIoqaAb IIo-
i leper{Hofo ceqeHHfl, TaK KaK oHM BxoAflT B COCTaB BOAO-

c6:PocHoro SpoHra coopyx{eHlrff.
a) Ha peKax, xapaKTepusylouluxcs MaJIrIMH _pacxo-

,I,aMI{ AoHHbrx HaHocoB, orpaHI{qfiBarorcs ycrpoftctson't

rpaBHeJroBKH rrepeA SarBopoM - BOAO[pHeMHI{Ka
(Sur. 30-8).-r) 

BoAoupneMHHKH c npoMbIBHbIM KapMaHoM (Q'ur.

30-9) rrpHMeHHMbr Jrfi.rltrb B Tex cJlyqatx, KorAa npoMbIB

KapMaHa o6ecneqeu AocraroqHbIMrtl c6poctlt'ttrttl pacxoAa-

MI{ W KOIAa OTKJIIOqeH['Ie TBOAOBOAS Ha II:pOMbIB MO)KOT

6urs Ao{Iyqeno no yctoButM gKcIIJIyaraqM'H.

A) flpm eaOope MaJrbrx pacxoAoe (no 5-10 t*3lcerc) B

ycnoBuffx ropllbrx, B oco6esHocti.t ce.neubcHux, [oroKoB
yAoBJIerBOpHTenbHbIe pe3yJIbTaTbI Aaer npItMeHeHHe raK

Ea3blBaeMoxo ropHoro-no4oea6opa (u'r. Smr. 30-16 n

30-17).
.ftra peryn?IpoBanl{t IIoroKa AoHHbIx EaHocoB B 6naro-

rIpI,IsrHoM AJrfl BOAOflpUeM|HIITKOB HanpaBJIeHIil{ IlpelMeHfl-

IOTCfl CTpyeHa[paBJrsroutile Aanr6u n ttrltopbl. oco6esuo

eQQerru'nHbIMH u'peHTa6a[bHbIME qBJlrlorcfl HanpaBJlfl-

totulle KoHcrpyKIIHI{ c}IcreMbl npoQ. M. B. florano-

ea [ l ] .

4. MeponpnrTtrfl, no 6opu6e c uyrofi

3tu MepofipufiTufl ofipeAq[qlorcq 6lttosltl\'1 3I'IIMIr'I'IM pe-

x(fiMoM BoAoroKa 14 [poeKTnpyeuoft cxeuofi gKclulyara-

qEI{ ToJIOBHOTO y3JIa, nprHrleM MOIJTT MMeTb MeCTO CneAy-

rcufie Bo3Moll{Hbre cxeMbl.
a) Cxeua sHMHero pe)KIIMa co c[JIoIuHbrM JIeAocrarBoM.

Ha peKax c MaJIbIMI{ cKopocrrMll ocHoBIIbIM' Meporrpufl-

T[{eM, npeAOxpaHsIOuIInM BOAoIIpueMrHfiIfi{ oT npoHI'IKHoBe-

rfl{fl lrlyru [,I JrbAa, gBJlflercs co3AaHue yc"noanfi, o6ecnequ-

Barou$rx ycraHoBJIeHr.re JIeAflHoro [oKpoBa B [peAeJIaX

Bcero noAneproro' 6seoa. B ueJlffx ycKopeHl'Ifl o6paaona-

HI4fl IeAqHorO [OKpOBa rB BOAOXp.aHHJII{{e U nOBbI'IueH'}Ifl

ero myroeMKoclll4 rIoBbIIIrarcT Ha sulvrHnfi flepil'IoA noAuop-

Hyro orMerKy BepxHero 6reQa.

OAnaxo Anfl sroro Heo6xoAllua AocraroqHafl uyroeM-

Kocrb BoAoxpaHI{JIrHIqa. iToeroruy qacro aKlqyMyamrpoBslltl{e

ruynH npoH3BoAfr He to.nlro B rlaIIIe BoAoxpaH[{JII'IUlz'

ecJIrI ero uyroeMKoeTb AocraTosHa, Ho I'I o noaAyuruofi

eMKocrH, B 3oHe BLIKJILIHHBaHT.II xpnnofi rloAtropa . (ea

cqer co3AaHHg tl{cKyccrBenHoro Saxopa' qacrb o6lelra

KOTOpOTO pacnoJlaraercs 'BbIIrIe IIOAIIOpHOrO ropH3OHTa

soAbl); n ua'u6oJlee rsx(eJlble rlo ruyre roAbr rrpfi'I Hanuqllll

[.nnasuoft AepI{rBaq,H'H AonycKaercfl [pouycK ur]rru qepe3

BoAonp[eMHI{K ,r aKKyMyJILIpoBaHHe ee B Ha'IarlHofi sa-

CT[,I KAIIATA.
6) C6poc tuym ,B uuxuufi 6te$. C6poc ulyrx B ro-

JToBHOM ry3Jle npO{43BOAgT rlepeg cfiequ'IaJIbHbIe c6pocurre

orBepcrufl (uryroc6pocrr) H.IIH npn noMoulu BHxPeBoI'l

noponxn Ooxeeea,- orcrofiHHKa, xoJlocroro ao4oc6poca

U T . A .
Pexnil c6poca urynu Ha ToJIoBIIoM y3ne o6uquo pac-

cMarpHBalor KaK BbIHyXAeIIHOe CpeACTBO, yrIHTbIBafl Ae-

Qn$rrnocm il{ qpe$Bblqafiuyto qeuuocrb 
'BoAbI 

B [epl{oA
gnrrruefi Mex(eIrH 

- 
(tls f3C). IIpu sroM Aonxua 6utl

flpeAycMorpeua BogMoxuocrb saropa c6pomeuuux Macc

uryru B Iu{x(HeM 6ret[e. 
r 6srrr

-Pexuu 
c6poca ruyru B sllxttufi 6neQ - Moll(et

ocHoBHbIM B Tex cJlyqaffxr KorAa B BoAoToKe mMeeTcs HE!-

6utor ipacxoAa BoAbI rIo:cp&BIIeITHIo c pacxoAoM BoAoBo_-

Aa HJL]f, KOrAa no ycJIoBufM BOAHOTO XO3SRCTBa paHoHa

rpe6yercn ilporHsBOAETb rapaHTHpoBaHHbre flocroflHHbls

norrycKu s HuxHufi 6teQ.

IIpu ucIIOJIbBOBatwrrr OtcrOftugxa A,tg 9[I{3OAI{FIeCKoro

c6poca unyni noc.neAnuft llpficnoca6rtlsarcr K saAep]Ka-

H H I o u l y f H B e r o l ( a M e p a x c [ o c n e A y I o I I I F I , M I I p o M b I B o M
fix, A.IIS qelo cl.lpyepac[peAeJll.TeJlbHble peuIeTI{I{ I,I aHaflo.

rlxqHble IIM KOHCTpyKIII{E AOI)KHbI BbInOJIEtTbCS c6eMHbI-

MrE r.r c o6orpeaoM nasos (crvr. rn. 31).
,r1 tpunstni roy"" E KaHaJI u'r c6poc ee qepe3 4rp6ruu'

B erou cnyqae cKopocrb B 'BoAonpo_BoAflIIImx coopy-xe-

ris.Isx He Ab.rIxua 6urs MeHbItre 0,7-0,8 nlcerc, a o6pa-

3oBaHr,re BoAoBoporIIbIx 14 eactofiHux 3oH A9JI)I(HO 6utl

EcrfiIorleHo.,[,.rrn o6ecneqenus uyrorpaH3uTa qepeg BoAo-

lp[.IeMIII{K IIpLIMeHflIOT peIUeTKH C npooBeToM -He MeIIee'

2b cit, a A;fl rpeAorBpaulenuf, anapufiuofi sa6ueKn Iuy-

rofi oHE Aonxffibl [poeKTl'IpoBarbcs gbeMHbIMI{ rrltr4 3a--

MerrsTbcff oqeHb rpy6urun HSMSTaJIJIHqegKI'IMI'I. VpOneun,'

BOAbr B BepxrreM 6reQe ycTarraBJrHBaeTcs B COOTBeT-

cTBr{r{ c rny6unoft Ha[oJrHerrr,Ifl KarraJla npfi AaHHOM

pacxoAe.
IllyrorpaHsr,rT rrepe3 rMApoeJreKrpocraHqr{u{ Bo3MOx<eH,

ecJrrr{ ogil,I o6opyAonanu paAr{aJrbgo-oceBbrM:u LlJrIl [OBO-

porHorlolla.t"toiN typ6nnartau. C6poc uryru qepe3- ctpyfi-

Ho-KoBtrroBbre ryp6uiir He 
- AorrycKaer,cfl Bo ug6exasme'

3aKyIIopKI{ colJla cuepsueficf IIIyrOfi, KyCKaMr'I JIbAa }IUII{'

erraepauefi B uryry raasxoft, [paKTl]IqecKI{ BcerAa HMeIo-

urtr.rMHcrl B BOAe IlpI{ luy'roxoAe.

Ilpr.r rpaEsl{re *yrn qepe3 BoAo[pHeMHHK: l) pacnoJlo-

xeHMe BoAonpueMH,r{Ka AOJrX(HO CUOCO6CTsoBaTb 6eesa-

TOpHOMy IIOCTyIIJIeHMIO B Hero myrrlil, AJIS qelo yroJr'

oTrBoAa IpI.IHHMaIOT IIO BO3MOX{HOCTH MaJIEilM, a IIOAXOA-

Hyro cdcrr BOAOrrpHeMHil.rKa - c AOcTaTOqHO IIJIaBH6IMII'I'

otIepTaHHflMI{, B cooTBeTcTBHH C HSIIpATBJI€HHeM ABHX(eI{HS

noroKa B sllluil1aft nepu'roA; 2) rptf 100{0-nou no6pbl1gg

AOfltycKaeTct.

5. Meponpuflrnq no 6opb6e c copom

. u nJIaBaIOU[nMI{ TeJIaMII

Ocnoeubu'l ycrpoficrBoM, 3aAep)I(IBaIoulI'IM cop' s'B-

JrfrgTcff rpy6nre 'peUIeTI{H, yCTaHaBJIrHBaeMHe B rO.IIoBe'

BoAonpHeMHuKa. Pacctosnue Me)KAY crepxHsM'Ir peilreroK

fl.pr{HnMalor B rpeAeJlax 250-300 nn.

3a6panrnbre cTeHKH - Meuee e$$exrr.rBHoe Meponpplffrue"

no 3aAep)KaHHIO IBHyTpI'IBOAHOTO a nnarBaloUlerO copa' a

TaK)Ke npoqHx nJIaBaloulfix reJI (uryru, nbAa), Koropble-

JrerKo no,[,HblpfiBaloT noA creHl{lu.

Osflcrra pelueroK or npucraeluero K HEM copa sBJlfler-

cfl cepbesgblM . eKcrlnyaraql'IoHgblM Meponpl'IflTrgeM. Ocgos-

HbrMrH cnocO6aUN OqHSTKH pelueToK AJIfl oTKpbITbIx BoAo-

np[.IeMIrr{KoB sBJlflIorcfl: a) pyqgag oqgcrKa rpa6lnu'u';

6) MexaIIHqeCKaf OTIUCTKa TIpH 11oMOuIH CopOOtIHcrHbIx:

rvraurun; n) oq,I{cTKa o6parnnu roKoM BOAbI.
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B [qpBoM _ _,ll BTopoM cJyqae peurerKn ycraHaBJruBarcT
flOA YrNOM 2OO X BEPTHKAJIH, A CJIYX{C6HU6 MOCTHI{I,I AJIfl

KoMy [oHH]r(eHHro r-opu3oHTa BoAbr B BepxHeM 6leee, uro
Aocrtrxaercff noAHsrrleM 6onrurefi qacrlr sarBopoB BoAo-
c6poca. IIp.l eroM cosAaercr o6parnufi roK aoAbr lrg
KaHaJIa B BOAOXpaHrr,IJrruuIe, xoropufi cMbrBaeT npu.nunruufi
K peruerKaM cop M yHoclrr ero B rr:poJr€ru EoAoc6poca.
Aer{crrBl're ooparHo_ro roxa flposBJrffercff yx(e IIpffi nepena-
.4e Ha peurerKax 10-15 cit.

I*HXe BOAO[pHeMHIHKa: ,B KaHaJre, 6accefise cyToqHoro
peryJlHpoBaHr.rs r.rJrlr ApyfoM r{pynHoM pe3epByape.

30-3. KOHCTPyKTIHH OTKPbTTbTX
BOAOnPHEMHHKOB

l. BflHqHHe ycJroBufi pa6mnr BoAonpHeMHHKoB
Ha r{x KoHcTpyKrIHro

Koricrpyr<qr.Iur oTKpbrrbrx,BoAonplleMHr{KoB onpeAeJrrror-
cq: aMlurraryAoft role6asufi 5lpoanx Bo.4br B 

'BepxHeM

6reSe, TI,rrroM KaHaJra, xapaKTepoM TBepAoro croKa [,I
3r,rMHero pexr,rMa BoAoTOKa U Hafl.lIrIUeM CTpOI,ITeJIbHbTX
MaTepl{aJroB.

Ha ropHbrx peKax repxHrfi 6teS Arrfl peryJrupoB a:aufl
pacxoloB o6rr.rHo He HcnoJrbayercff BcrreAcrBue ero 6Hcr-
poro 3aMJreHHs. Koae6auuEs ropr.r3oHroB (r"rryftinn Ha-
noJiHeHHs) xaua.na cooTBercrByroT rore6auiprsu ypoBHt
Bepxuero 6se$a, T. e. EaxoAflTcfl ts npeA€rax Bblcorbr
3aTBOpa.

Ha. pa,nnr{HHbrx peKax, a LrHorAa (npu oTcyrcrar{t4 fia,
nocon) H Ea ropubrx, nepxuufi 6ue$- rrroxuo ncfloJrbgo-

Tb Anff perynHpoBaH,Hs pacxoAa; B 3THX CJryqarrx
':nlIInMTJAa rOpm3oEToB MOX(eT AOCTEfaTb BeJrHqHHbr, flp.lr

xoropofi rroAH'r{Marb BepxHroro KpoMKy garBopa Ha Bbrco-
Ty IlpI,rSMbr peryJrrnpoBaHl.rff HqpaqnoHaJrbHo Lr BMecTo no-
BbrureHnfi 3arBopoB ycrpauBaror sa6pa.nrnylo creHKy.
Auanolflr,rHrre ycr,poficr-na Moryr norpe!6oeamia raKx(e v
AJrfr 6ecn.nor,nnHux BoAonpHeMH[,rKoB, pa6orarouulx B yc-
JIoBHffx gHaquTe.nbubrx xo.ue6aurnfi ypoBurr BepxHero
6oeQa.

Tun KaHaJra o6yc.nornr{Baer r(oHcrpyKrlnro
HHKa B OTHOEeIIHLI CKOpOC'nI{ TeqeHfifi B HeM,
c STHM OnpeAereHnirr pacqeTHoro rroAnopHoro

BOAOnpHeM-

CBflSAHHOTO

lop[43oHTa
B BepxHeM 6leQe M np.

B sroft oBff3r.r MofyT
Ha [epexoAHoM yqacTKe
BbrcoKaff MaHeB:peHHOCTb
TI,Ifi SaTlBOpOB.

Brnsuue Ha roHcrpyr{rgro xapaKTepa rBepAoro croKa
H sHMHero pe)KHMa BoAoToKa 6uno paccMoTpeHo
BET[UE.

uorpe6onarbcff raoHTeJrH gnepnnlc

or BoAo[p[eMHHKa K r(aHaJry n
H TOTTHOCTb perynHpoBr{r.r oTrQbr-

2. MarepnaJr KoHcrpyKrIHH
orr(pblTb,tx BoAonpHeMHHKOB

Orrcpurue BoAoTIpHeMHHKH ycrpau.rnam H3 6erona,
apuo6eroHal u xeJego6eroHa. Maprn 6eroua Ha3Haqaror-
cq corJracHo AaHHbrM ra6.n. 30-3.

Ta1nuqa 30-3

. PeroneHAyeMbre MapKn 6eroHa

flpulrenenue 6eroua, MaJroa:pMrr.rpoBauHoro 6eroua M
xe.nego6eroHa AorlycKaercff B Tex cryqaffx, KorAa KoHcr-

PY^rqnn B_oAo[p[eMHr{Ka B coorBercrBfn{H c AeficrByrouryrMn
|OCT, TVrrH ro ycJroBT{sM r{x pa6orr,r He rrnoryr 6nm
BbrnoJrHeHbr H3 MeHee Ae0nuuurbrx [.rnu HB MecrHbrx Ma-
TepMaJroB

B KacecrBe satvlenl,Iteneft B Meuee orBercrBeHHbrx cJry-
qasx per(oMenAJrroTcs: rr.rAporexrruqecrsfi Kr{pnr{q, apMo-
KHrpnHrIHbre KoHcTpyKrILIil, KaMeHHafl KJraAKa Ha pacTBupax
tug fllApaBnrllqecxofi [.IgBecr[.I, a . TaIoKe JrecoMarepHaJlbl.

3. Onrnuaubnbre KoncTpyr(qnrr orKpbrrbrx
BOAOTTpHeMHHKOB C TOTTKU 3peHHq CTaTHrreCKOfi

pa6orn Hx B pa3r[rrnbrx ycJroBuqx

B 3aBHoHMocrI{ or Marepualra,l,t uH)KeHepHo-reononuEre-
cKHx ycJroeuft B ocHoBaHHr{ coopyx(enarr rr,pl{M€Hffrorcfl
ABe qr.IcTeMhr Bo.4oIIpfieMlrrHKoB:

a) Hepaspe3uas (xopo6uaraa), KorAa ycror{, 6unn M

S.rrror6er xecrKo cBsabrBaroTcfl n.nulrofi nopora MexAy
co6oir p o,4xy Hepaspe3Hyro KoHcrpiyKrturo, Koropafl npu
6o"rrluofi Anr.rHe coopyxerruff ,4enurcq 4eeopuaquoHHbrMn
IIIBaMI Ha oTAeJIbHbIe ceICIEtr;

6) paspeenaa, rpr.r Koropofi n.mra Snnr6era orAeJrena
neQopuauruoHHbrMr{ rrrBaMH or 6l,rxoe pr ycroeB.

flepoaa cl{creMa npe6yer rrpmMeneHur xefleso6eroHa
IrJrMpMHpoBaHHoro 6erona, Ho nogBoJrfler snacurennHd'
o6"fierrrrurt Bce gJreMeHTbil BoAonpHeMHHKa il oco6eHuo
np.HroAua ua cra6rrx rpynTax. PaspesKy Ha ceKrril{u rnBa-
MrH Bblfio.rlHffror tro oqn 6ntxo,n. Paccrosrule Mex(Ay rlrBa-
Mru He Aon)rffio lpeBbruarb B 6eroHHnx r(oHcTpyr(unflx
15 .rr, B xeneeo6erorrHbrx _ 40 a. Bn6op roft u.nu unofi
cI{creMbI uponanoA,furcn Ha 6ase rexHrl{Ko-aKoHoMIrrlecK,H.x
noAcqeroB [.r yrrera cnerluaJrbHbrx coo6paxenufi.

4. 9ueueHTbr orr(pbrTbrx BoAonpHeMHHKoB

S,ueueurarrlar ornepclufi oTKpbrrblx BoAon,plIeMHrHKoB ff,g-
Jrslorcff: 6uxn, garBopbl n ipemerr{m, KoTopbre HecKoJrbKo
oTJrHqaroTcfl oT TaKOBbTX Xe s Apyrfix HanopHbrx coopy-
)KeHrrffx Fr{Apoy3na.

3onu pacnoJroxenr{fi

6eroua

floAsoAHas

HaAao,u,Has

floAsoAnas H HaLBoA-
Hafl

Tnn roncrpyxrlr.lu

X(e.rreso6eroHHas

Eerosuas

Mapru 6erosa
Ant coopyxe-
glrfr xnacca

I  u  r r  l l r r  u rV

r50
150

100

100

r50

100
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@uz. 30-10. Cxeuamuuecrcurt nrat aodonpueilHuKa

/ - sarnopu Bo.ronpHeMHHKa; 2 - copoyaepx(llBarculne pemerKll;
' 

3 - u.notnna

a) Eoucu. B BoAonpHeMHrI'IKax c ill,t;poKrlM rloporoM

BXOAHOe OTBepCT[{e rpaa6Unaerca npu noMolllu 6Hros Ha

psA npoJleroB mmpu.tuofi B cBer'ly *8 n. flpinveueuue B

BOAoIIpHeMH,HKax [pOneTO,B 6onrmero pasMepa HeqeJleco-

o6paeno, nocKoJlbKy He tpe6yercr ilponycKa I{pyrIHbIx

nJlaBaroulHx TeJI LI .IIbAa, a TaIoKe rIoToMy, qTo npI{MeHe-

IIrHe He6ofibluux npoJleroB cHII'I)Kaer o6lquft Bec raApoMe-

xaHrrqecKoro o6opyAoBaHfr.rt.

Toaquna 6Hxos saBHcHT oT MarepuaJla cooplDKeHrnfl M

rJIy6?IHbr naSoB AJIfl 3aTBOpOB, a TaK)I(e OT Harlorpa Ha

3arBop. Opr.renrr.rpoBotlHo roJIIrlI{Hy 6uxos I'I3 pasnfirlHblx

MarepHaJroB npHHHMaroT:

r{3 6yTa u 6eroHa . .

H3 apMUpOBaHFrOro 6eto-

H a .

r,r3 xereso6eroHa .

t - 2

0 , 7  - l  , 2

0 , 5 -  I

6) Saroopat. Hatr6o.nee rIoAxoAnu1HM ruroM sarBopoB

AJIff ttJIoTlI{HHbIX nO,U,OSa6O'pOts flBJIffIOTcfi nJIOcKHe 3aTBOpbI'

AonycKaloulue npHMeHeHHe IIepeABHx(HbIx noAaeMHbIx

MexaHH3MoB 14 tpe6yroune Anfl cBoero pa3Meqenl'Ifi

MHHI{MyMa nrloueAH (Sur. 30-10), a raKxe I'IHorAa

cerMeHTHbIe 3aTBOpbI C HHAI.IBHAyaJIbHbIMH noA'beMi:ll4-

K A M H .

Tax KaK noAAe,pxaHlre BepxHero 6re$a Ha 'HyrKHofi

oTMeTKe B rHApoy3Jlax' He EMeIoIIIHx cytotlHoro MJI,LI

H H o r o p e r y n H i p o B a H l { f l c T o K a ' o c y u e c T B J l f l e T c - f l M a H e B p H -

poBarrgeM 3aTBopaMH nOAoc6pocgblx OuepctNfi, To 3aTBO-

pbr BoAonpfi.{eMHHKa c.ltyrxar T.IIaBHbIM o6paeou Aflq

OTrgrrroqeHgff BOASBOAa B peMoHTHbIx qensx il,I pa6orarot

enr.rsolnlqecgg. flottoony cn-equa.rrnHgro peMoHT,HorO 6a.noq-

/€b-

-l

I' l

R
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I
J

I
I
I

\
\i

rDuz. 30-11. [Itocrcue samsopbt sodo-
npue-MHutta (c nopmarlbHbt-tt KpaHo-ilt)

.I - nopraltuttft KpaH rpysono.l,beMHocrblo
2X5 m;2 - nnocrtle KonecHHe 3arBopbl

HOrO 3arpaxAeHHff B COCTaBe BOAOTIpIIeMHI'IKa O6UqUO He

IIpeAycMaTpI{BaIOT 3a }ICKJITOqeHLIeM OTEeTCTBeHHbIX CJIy-

qaeB' a TaKXe nrpH COBMeUI0HI{II{ rBOAO[iplI'IeMHI{Ka C OT-

CTOfiHMKOM.

Ans yMenbtueHufl noAbeMHoro y'ourun vr ra6apnnon'

IIoA'beMHoro MexaHLI3IUa npI'IMeHflIor AByXtflpyCHbIe IIJIO-

cKr{e 3arBopbl (0m. 30-11).
B xa,Iecrse [oAbeMHbIx MexaHHSMoB npuMeHglor rt6a

UuAruBMAyzUIbHbIe [9A6eMHLIK'LI (npm MaJIOM qI{€JIe llpone-

ron), nu6o nopralrHufi Mlrtlr Mocrosofi KpaII (npu 6onn-

rlroM qLIcJIe npo.neroe). B 6ecuot1tsuntx BoAonpEeMHI{-

Kax, rAe rlpH IIOMOIqH 3aTBOpa pefyJlllpyeTcfl nocTynJle-

HHe pacxoAa B AepMBauI'Irc, Tpe6yercq ycralloBKa 3arBC-

poB c HHAI{BHAyaJIbHbIMH CTaIII{OHapHbIMH noAteMHbIMU'

MeXaHM3MaMH. B AaHHOM Cflyqae nag6o.nee OSTI'IMaJIbH6IM

peueHHeM 6yaer o6nerqesuurfi cerueurunft 3aTBOp CHCre-

;itr flen.rrosa c nOAbeMHbIM MexaIIH3l{oM - cTagAapTHofii

.ue6eAxofi rpy3onoAbeMHocrblo 10 T, c SJIeKTpHIIecKMM

npr4rBoAoM (0I,Ir. 30-12)- 
3arnopu AoHHbIx raJlepeft flpoeKr[pylorcf, B BuAe

ABYX OAI{H KOBbIX IIJIOCKMX KOJIECHbIX 3ATBOPOB' PA3MC-

uraeMblx B luaxrax; oArl'tII I{3 9144 3arBopoB frBJrserefl

pa6oqrM, a Apyrofi peMoHrHbrM. IIIaxru pacfloJlaralorctr
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@uz. 30-12. Cezuenmnotfr sameop aodonpue.uHuKa
(c nodre.unurcou)

.l - uexannsu no.t'beMHuKa fpy3onorbeMHocrbro 2:X5 m; 2 - rourra
rpysono.[.beMHocrbro 2,5 m; J - peuonruoe safpax{.[,eHne; 4- cerueur-
uuf i  sarnop;5-  npoesxuf t  uocr l  6-c.nyxe6utr f t  r* locr ;  7-unmreuty-

anbnbre rsrn .u,rs 6aaor peMonTrroro safpa)K.&eHaq

?g Bitopoti noJroBr.rue AoHHofi uporrluauofi raneper.r (Sur.
30-13).

IIpu Ha3HaqeHur.r pasMepcB BoAo[ponrycKrrbrx olaepculfi
BOAO[pHeMH[.rKa, uepeKpbrBaeMbrx saTBopaMlr! c.rreAyeT py-
"oBoAcrBoBarbcfl yKa3aurflMr{ IOCT_4688-49 (c*1. raKx{e

. I .  17 cnpanorrHr.rKa).
ts )  P eu eTKI{ .  VcraHasruBaeMbre Ha nopore .  BoAo-

iNPHCMHII,IKA PCItrETKH NOAPA3ACNSIOT UA TPY6UE H MEJIIfl,IC.
,O6uqso Ha BoAornpueMrrl{Kax craBflT rpyOrre peurerr(Lr;
npHMeHeHHe MgltKurx peureror( Heo6xoAMMo Jrurrrb rtpu oT-

.cyrcrBru[{ TaKoBhrx Ha Aa.nruefirunx yqacrxax BoAoiroAso-
AffIIIeTO TpaKTa, a Tan(e n'pI,I HaJrI{qH,H louue"ueri Ha
BOAHOM TpaKre. flpocner MexAy crepx(HsMr{ rpy6ux pe-
'rreroK 

[pnHaMaercq rroprrAKa 250-800 un. peruerxH co-
€ToflT H3 nane.neft, ycraHaBnuBaeMhrx rB oAHH (e,ur. 30-
.'I4) HurH ABa (Sur. 30-15) r;plca no Bbrcore. O6c.nyxra-
DaHrr.re perueToK npoM3BoALrTCs rIpH noMouIH KOrueK 14
MOHOpeJrbca u.rJrM c[erlHaJrbHoro BblHocHoro KpIoKa nop-'TanbHoro 

KpaHa.
Peurerxu [.IHorAa AeJraIoT HenoABH)r(HbIM{H }r Bbrno.rlHflIor

,Hg peJrbcoB, JiroJrKoB, Tpy6 r4JrH no.[ocosofi craJrr.r. B
KaqecrBe nepxHefi onopnofi KoHcrpyrcrlufi cJryxar ycra-
:HSBJIITBS€MbI€ ANff gTOrO XCTCEO6CTqIIHbIE :'/^ilV T{CTAJI-
-JIHqecKHe 6arxu HJrH lrcrroJrmyercfl Hr{B sa6pa.rrnnoft
CTCHKH.

I
I

370

@u.2.

I - paua H3 yronKa
J - oroepcrnff AJrg

30-14. OduonpycH.aE puaemKa

90X60X10 nx; 2 - noJrocoBar cranb 100X10 rrr;
boJrros d=20.ttu, cKpennqnq6x ABe ceKuHH perrrerl(H
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@u2. .30-15.,[,eymnpy cHafl pewemrc&

/ - roura rpy3orroJlaeMuocrbrc 3 m;2 - copoy4epxrBarorlue peluerKn 6,7 X4 ul J- npouuBHafl ranepes;4- clyxce6natfi uoct

. 30-4. OCOEbIE KOHCTPyKqI{I
BOAOnPHEMHHKOB

l. Fopnufi BoAosa6op

Bo4oupueMHHKI ropHoro ,THra, nos,BoJrsroulue sa6op
,BoAu Ao l0 usfcerc, npuueuarcrcn Ha ropHbrx BoAoroKax
c 6o.urruuntu yKnoHaMH a npeAcraBnsror co6oft csoeo6-
pasHyro nnoru.ruy (tDnr. 30-16 u 30-17) B BHAe AoHHoro
lopora, He co3Aaroulero [penrrTcTBr{q cToKy BoAbr Lt npo-
xoAy HaHocoB. Oruerxa rpe6nn ilopora npeBbrmaET or-
MerKy AHa peru Jrurrrb HacroJrbKo, 9To6u npu lro6ux
pacxoAax peKr{ nepeJrr.rB qe,pe3 lpe6eur nponcxoAzJr no
npHHIIrHny He3arorrJreHHoro BoAocJrHBa. llpe4e.nbHo .MLrH,r.r-
MaJIbHafl BbICOTa nopora, cqHTaff oT AHa per{H, B CaMCM
rIoHHx{eHHoM Mecre He AoJDr(Ha 6urt Meuee I n.

B nopore, uMetoureM yKnoH [opflAr{a 0,2 B cropouy
rluxHero 6reSa, ycrpar.rBaroT npo4o;rtuufi ornpurufi- xa-
rIaJI, neperpurrrfi oBepxy peuerxofi, o6ecnecunarcqefi
paBHoMepHoe rBTeKarrme (nposanHnauue) BgAn B KalraJr
tto sceft ero .[,JrEHe. llpu [oporax sHaqr.rrerr,Hofi AJrfi.rHbr
KaHaJr ycTpaHBaIoT Jr.HrXb B rracTtr{ nopora, co cTopoHbI
orBoga ea6paurofi goAH.

Peruexu [{3roToBJrffIor 'I{g noaocosofi craJru, rrpraqeM
npocBeTbr Mexqy cTqp)KHsMtrr, .[pLrHI{MaeMbre B rlpeAeJrax
4-10 ilil, KEr{3y pacuupsrorcq. Peurerxu Mox<Ho co6u-
parb raroKe Hs Ay6onux [ocraBneuHhrx Ha pe6po AocoK
HnIx BbrrroJrHsrb ug nucro,soft craJrl{ c KpyrnbrMfl orBep-
crHarMH Air{aMerpoM 12 Jitt4. Illupnna KaHana H perrrerxrr.r
npl.tHuMaercs pannofi oKono I-1,25 ilt; ecJru rro pacrlery
norpe6uaa u[pr{Ha KaHaJra fi.peBbrmaer yKasarrHbre pa3-
Mepbl, peKoMeHAyeTcr npHHHMaTb AByx- Hnn TpexceKqr{oH-
ftue xananrr.

B KoHIIe .qoHHoxo KaHaJra, pacrroJro)KeuHoro rB nopofe,
ycTaHaBnr.rBaroT 3aTBop Anff peryJrupoBaHr{fl pacxoAa Bo-

Abr, a TaKxe Arff cMbrBa copa c peurerrfl{. Aocraro.rHo
3aKpbrrb Ha xoporxlui cpoK 3arBop, qro6u Becb cop,
nprplcTaB[rEfi K,peluerKe, BcrlJrbrJr.

B xounaexc ycrlportcrB Bo.{orrpHeMHMKa BxoAMT npo-
Mrrsuoft KaHan r4JrH npoMbrBnaff ryy6a Anfl cMbrBa r(pyn-
Hbrx rraHocoB. !..nn c6poca H3JrlnilrHe ea6rupaeuux pacxo-

AOB rBO BpeMfl [aBOAKa CJryX(HT 6OXOnOfi XO.nOCrOfi BOAO-

c6poc.
IIpn no4BoAe BoAbI x orcrofiulrKy rrpu rroMoulrr orKpbl-

roro KaHarIa ($nr. 30-16) oror BoAocrrHB pacnonaralor
B HenocpeAcrsenuofi 6nrsocm K BoAonS.reMHMIry. flpn
3aKpbIToM BoAoBoAe xonocrofi soAoc6poc rycrpantsalor
nepeA orcrofiuraxou (Our. 30-17). fIpH, 'pacnorlo)KeuHx

Paopea noI-I



768 PA3,&t:JI TPET14I'1. THilPOTEXH HIIECKHE COOPY)I<EIT HN

tlo I-I

lVo II-.A llo D-III
S:.

4,80

@uz. 30-16. Bapuanm eodosa1opa ?opHo?o
mun&

a -  rJIaH; 6 -  paspes no I - I ;  s  -  pa3pes no I I - I I i
e -,pa3p$ no III-III i d - paspee no IV-IV;.1 - c.rrv-
xe6nufr Mocrr{K; 2 - 6oxoeori eoaocane; J - nporrlunnde
orBep-crr.re; 4- orcrofiHnx; 5 - ycnoKor,rrenbHas pe[rer-
{a; 6 - xalg.at; 7 - naew.urq 6aroqHoro sarpax,[eHuq;
8 - snrvrHnfi Bo.[onpr4eMHHK; 9 - so,rocrtrBuafl nJIorHHa;

/0 - noaosa6op

lr2,t

'---ltv

R
F-'

10,00

4



TJIABA rcununiet. Boro nPnEMHr4Kn

orcrofiumxa HenocpeAcTBeuuo y BoAo3a6,olpa BOAOcJIHB Ae;-

JraroT Ha oAHofi ni 6oxosblx creH orcroftiruxa.

HsorAa .[,as o6eoneqeHl{fl Bo3Mox(Ho 6o.nlurero 3axBara

BOAbr B MeX(eHb Ha Xonocrofi qacTH nopora Bo3BOAflT

6uxu Mwr gbeMuble crofirul Nrfr' ycraHoBI(I'I upocrefiurnx

SaTBOpOB.
B orAeJIbHbIx cJlJrqasx, rtpu HeAocraroqHocr]I floBepx-

HOCTHOTO CTOKa, AJrfl flqpex'Bara AoHHOTO rpyHToBoro no-

ToKa c repxoaofi croponbl flo,pora ycrparllBalor Arpeuy I{3

KaMHt m orBePcTHtI B rlolpore c oTTBOAHbIMIH rpy6xauN B

,soAosa6opuufi KaHaJr.

Orcmfinmx rnpn ropHoM BoAosa6ope pacnonaralor Hlrrr

HeIIOCpeACTBeIIHO y BOAO[pHeMHHKa, fiIrn pa3AenbHo oT

Hefo Ha pacctonuuR, o6ecuec'HsalolqeM Aoctaroqunft Ha-

nop ,4"ltq rHAFaBrnFIecKo[o npoMr[sa orctofitiura-

B sulrHee BpeMff, KorAa reepAufi croK rlaAaer Ao MH-

HHMyMa, ceKqI{H penerKll Ha rlopore cH}IMaIoT Bo urs6e-

xaurr{e rx o6r'aepgaHus.

2. Bo4onpneMHl{Krt B 6urax n ycrosx rIJlmHHbl

(SHr. 30-18)

3rn BoAonp'HeMHMKIx orJlnqalorcq reM, qro sa6op BoAbI

npoucxo.{HT qepe3 pflA ornepclufi, pacIIoJIox{eHHbIx He-

noopeAcrBeHHo ,B Jrcroflx x 6nrxax nJIortI'IIIbI.
BoAu or BoAonplreMllblx orrepcrufi orBo,4,I'ITcff 'rane-

peflMH BHyrpH 6uxa r{nu ycrof, K noflepeqHoMy c6opttott'ty

JIOTKy, ,p?,CIOJIO)KeIIHOMy Ha [OcJIeAIIIfix cO CTOpOI{bI HH}I(-

Hero 6seQa. C6opnnft JIoroK rlepexoAl{T B coeAI{HHreJIh-

uufi no4g-gog, no KoropoMy BoAa rtoABoAHTcfl K orcrofi-

Hr{r(y.

49 gar. r25

@uz. 30-17. Bapuarum aodosa1opa
zOpHO?O munA

/ - npouunuoft mnros; 2 - cnr\,runfi Bo.[o-
npHeMHHK; J-  sorosa6op: 4-  narroouuft  rov_
6onpono.,r; 5 - orctoftn^x; O - nagbr nis. 6aioir-
Hbrx sarBopos1' 7 - 6oxoeori BoAocnr{B; g - cay-

xe6uuft MocrHK

BucorrHoe rroJro.x(eHue c6olpuoro JrorKa onpeAenffercs
ra6apurauru, ueo6xo4r.lMbrMl{ AJrfl 6ecupenarcrBenHoro
npouycKa noA _JrorKoM rlpynnbrx nJraBarorrr{.tx reJr (ae_
peBbeB, xapvefi, 6peneH w r. u.) npu c6poce rraBoAKoB
qepes nJroTlKJry.

Bucorgoe floJro)r(euxe JroTKa onpeAenser oTMerKy BXoA-
HOrO IlO;porzl 'soAoaa6opHbrx orneijlcttrfi y!, KaK cJreAcTBHe,
Harrop Ha rutolngy. Hanop Ha nJroTrlrue BoAorrpneMHHKa

perrrerKax rprHr.rMeror panuofi 1,5-2 nfcerc. Ens oqu-
crKr{ gacopeHubrx peueroK BoBMox(Eo npnMeneuue o6par-
HOIO TOKa rfiJrfr. OnycKarrEre rurocKoro SaTBopa BoAoIrpEeM-
HbIx ra.nepefi. B nocneAHeM grrytrae Hcr{Jrroqaercfl Epuca-
cbrBa*rMe copa K perueTKe.

OnycrauneM ,Bepxueft cexrluu 3arBopa nJroruHbr (e cry-
uae o6opyAoBaH[.rff ee cABoeEHbrMH rrJrocKHMH aarnopauu)
Milfi 3a CqeT BHxpeBbIx ltrHy;poB IIpfLI noAbeMe Bcelo 3aTBo-
pa (npn cerMeIITHbrx sarnopax) orcraBruuft or perrrerKilr
coip cMbrBaercq B Hxxsufi 6re$.

flponrun HaHocorB, orfiolK[,Brtrnxcq nepe4 naornnofi,
MOX(HO npOtrSBOAHTb nyTeM {rOJrHOrO OTKpErrrrfi SaTBOpOB
,eoAoc6,poca, frHTbIBaq, qro nau6o.nee uHTeHgr.rBiIIo oH
nrpol{cxoA[.rT KaK tpas nepe4 6uxauu.

B orrJry oco6eunocreft cBoero ycrpoficrBa, garpyAHnrc-

u${x 6opr'5y c ruyrofi, BoAoEpueMHMK AaHHoro rl{na He

Moll(er 6urr per(oMen,u,oBall Ha peKax c IIHTeEcHBHrIM
myroxojl.oM.
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@uz. 30-18. Bodosafop a fwrcax u ycmoflx

- a - p a s p e 3  n o  n n o r n n e i 6 - n t a r l  f l J r o r r , r H h t ;  a - n r a r .  6 u r a ;  , l - n o a o n p H e M H b r e  o r B e p c r u q ;  2 - e e p x n e e  n p o n e r H o e  c r p o e H H e ;
3 - ralepen Bo.u,onp[eMHr{Ka; 4- nonepeqxuft ;roror; 5 - o6.intuosxa MeranaoM; 6 - cayxe6nrrir  lnocrnx

Ilpnr,renenne BoAorIpr4reM,Hu,IKa B 6urax u ycroflx brpa-
Hr,rqHBaer,cff 3a6fipaeMbrM[{ pacxoAaMH He 6o.nee 30-
35 n3lcerc.

3O-5. PACTIETbI OTKPbITbIX BOAOIIPIIEMHHKOB

1. O6qre coo6palKenl{s

fl,pur npoeKTH'poBaIIr.rH EoAonpHeMHI{KoB n,poM3BoAsrcn

Fr{ApaBJIlIqecKHe, sn.nrrpaurqoHHble u crarl{qecl(He pac-
TICTbI.

B AaHHoft HIaBe npLIBe,(eHbI Soptrty.tu ru{ApaBJnI'IqecKMx
pacqeroB BoAorIpIaeMHI{KoB. Qu.nrrpaul{oHuble v crarllqe-

CKHE PACqETbI [IX, NPil,IHUI,IIIHAJIbHO HI,ITIEM ,HE OTJII+IAO-

rqfl.rect{ or pacqeroB [poqMx llanopHblx n{AporexHI'IqecKHX

coopy)Kenrr{fi, npouenoAsrcs no o6uMu Qopuylarra I{ Mero-

AI{Ke, npaBeAeHHbrM B rJI. 18 r l9 Hacroslqero crpaBoq-
'EHKA.

Ens rHApa'BJItI{qecKoro paccera neo6xoAuluo llMerb cJIe-

Aylotrl.ue HcxoAHbre AaHHbIe: a) ceqeur{e HaqaJlbHoro yqa-

,crKE BoAoBoAa; 6) KpMByIo nponycNuoft cnoco6Hocrm
'(aanuouuocru yponneft or rpacxoAoB) xaua;ra y BoAo-
rflpI{eMHI{Ka; a) yroJl orBoAa (b -cr,r. uux<e) B BoAo-
rilpr{eMHHK; r) ruaporpaQ rpacxoAoB pel{u; A) rpasuEx ao-

aoaa6oipa; 4) 6uronyrc KpHBylo cBfl3u yponuefi c pacxo-

raMrr B peKe; e) npoeKTHble ropusollrbl BepxHero 6oeSa;

x) KoHcrpyKIIrHto BoAonprHeMHHKa [.I xottQury'paIIHrIo iloA-

xoAnoft v conpsrarouleft cacrefi BoAonpueMH{I{Ka, noJly-
qeHHbIe B pffiynbTaTe npeABapLITeJIbHbIx npopa6oTol(.

IIpn pacqerax [1] peruaetcn prA sa.q,aq [8], H3rIo)KeH-
HbIX HHXC.

2. Pacqer orBepcrnfi ompblTbrx BoAonpueMHHKoB

(Q"r. 30-19)
Sror pacqer npoHr3BoAuTcff, 

'KaK 
pacr{er garonJlerlHoro

BoAocJIrr{Ba c uHpor{HM rropcroM; rrQ crreAyroultnM Qoptuty-
J I A M :

*,0# 6

0  :  e  B h {  z e @ " -  h )  ;

Q 2  l r  1 \-  116 -  
;  ) :  

. ,z !z  -  ar l r '
g

r,u,e A -pacxoA BoAonrprHeMHMKa;

fo I-I

@uz. 30- I 9. Cxeua, .rc zudpaarutlecKorvt! pacwmy
aodonpuert4Hurco

a - flnar;6 - paspes no I-I

(30-3)

(30-4)
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I

B

-=KO3ooHIlr.reHr CKOpocrI{,
ruracuo ra6n. 30 4;

- IIIHpHHa OTTBepCTHfl BOAOnp}IeMHrHKa, - IpaBIIafl

cyl,rr*re ulIpI{H upoueron (B : n b, the b - mu'

,pHHa ,IlponeTa B cBeTy; /r 1 {HCJIOznponerOe);

h -rny6uua Ha nopore;
Ho-Hanop, HcnpaBJIeHHbIfi Ha CKOpOCTb UOAXOAa rIO

Soprvry.rre A. fl. Coxo.rosai -

H o : r + * c o s b ;

onpeAeJIneuufr co-

fioroKa, oIIpejle-

H craruqecKufi uauqp;
b - yro.rr orBoAa;
as - cKopocTb IIoAxoAa K BoAonpHeMH*IKy;
Q z- )KHBOe CeqeHI'Ie KaHaJIa npH HaIIOJIHeIIHA Ha

rny6uny hz, cooT\BercrByloulyrc npHHflTOMy B

pacqere pelKI{My KaHanai

Uz-r.ny6una uor:pyxeHHs qeIIT,pa rr)Kecrv ceqe-

Hu,If roz I
01- x(HBoe ceqeHfi{e KaHaJIa rIpI{ ray6urue ftr' T. e.

npH coBnaAeHHII ypoBHs BOAbI ts KaHaJIe c

]npoBHeM BoAbI Ha nopore;

Ur - rnydHHa nonpyll{eHHs ueHrpa rfixecrfi'I ceqe-

HrHfl (,)1 .

TaSnuqa 30-4

3naqenlrn roeQ$uqueHra 9

i l  p  u  r " r  e  q  aBH f , .  o -o rHocuTerbHoe c recHeHue
'nqeMoe no $oPr ty le :

BHpo
A E  -

o
Y

- rpntepnft nJIaBHocrHt onpe,[,erqeMHfr s sasn-

ct{MocrH oT nnaBHocrH Bxola B BepTHKaJIb-

Hoft nlocrocrn H or nJIaBIIocrH Bxo,4,a B nnaHe

corJlacno ,q,aHHbtM ta6a. 30-5.

49*

9co

rAe 9 6epetcn Hs ra6r. 30-4, -a (p - Hs ra6n. 30-6.

3naqeHuq Kpllrepnfl

Tadnuqa 30-5

nJIaBHOCTII 9@

I--pa.u,auuq nnaBuocra B nJraHe, . onpe-
AenfleMas O.repTaHHeM ycroeB v
npoMexyroqnHx 6Hxos Bo,u,onpHeM-

HHKAlpa.u,aqnr nJraBHocru

I=pa.qaur'Iq IIJIaBHocTI{
B npoQr4re, olpe,4erqe-
Marr HaKJroHoM Hanopuofi
fpaHn nopor.a u Qoplrof i
ero pe6pa:

I I I  p
I V p

Y C -

I I sI s

0 ,84
0,88

0 , 9 2
0 , 9 2

l I I e

0 ,84
0 , 8 8

0 , 9 2
0 ,96

I p
I I p

0,84
0 ,94

0 ,84
0 ,84

O6osHa4enun a madnale

f p a . l a q H . s  n J r a B H o c r H  B  r l p o O l r r e :

Ip - aepruKaJrbHas Hanopnaff fpaHb nopora c ocrpblM pe6pou (ups-

uoyro.nrauft nxo.u,);
IIp - sepruKa.ltbHaq HanopHas rpaHb c npnrynneHHuru pe6pov vIJrH c' 

pe6por*r, oKpyrneHHsru ayroR Kpyra pa.uuycor'a oxolb 0;05H;

II Ip - HarropHas rpaHb BeprHKaJrbHa, a pe6po oKpyrneHo pq4lyc^oY

orolo 0,1if ; HaflopHatr rpanb IraKJroHeHa noJL ytnoM 40" -60"

K BeprlrKann, a pe6po ocrpoe;
IVp - BeprHKanbHas lraropHac rpanb c pe6pou, o-KpyrneHHblM P|.u,tly-'  

coi, , t  >- 0,2H; HanopHaq rpaHb c nak.losona 40"-60o l t  c pe6poru,

oKpyrneHHbrM parHycoM )- 0rlH, r{ T. rt;

f  p a . u a q H s  n J I a B H o c r H  B  n J I a H e :

Ie - npoue)KlroqHble 6uru npruoyfonbnofo oqepraHnfl '  pe6pa ycroeB

ocrpble;
IIs - pe6pa ycroeB xopouo npllTynnelrbl I,rnH cKpyrneHbt' npoMe)Ky-

ToqHbIe 6uxn-nolyIIHpKyJIbHoro I'IJIH aHanorut{flolo B orHolrle-

H TH NJIABHOCTI,I OqCPTAHUq;
IIIs - ycroll oqepqenbl nrhsHrttu[ KpHBbIMI'I' npoMgt(yroqnnte 6otxu-no

J I s .

B e.nulwn aMLI, o'rrp eAea fl IoulIrM II II p orycKnylo cnoco 6uocrb

orBepclr{ff, Re.rarcrcn y xp -orMerKa fiopora r4 B-wu-

pma orBepcTl{s.- 
flpn onpene.ne*Hr4 B rlo saAaHHoMy xp (naru6oJlee qa-

crbrfi c.ryuafi) B ypaBHeHLInx (30-3) n (30-4) uel{3Be-

crHbl B n h.

flpra onpeneJlelrftrl{ .lcp no 3aAaHHoMy B B erllrx ypaB-

HerIHffX HeH3BeCTHbI ,c; M n, TaK KaKi

..2

H o : ( r o - t e )  +  p c o s o ,
2g

rAe Xo-oTMeTKa DopI'I3oHTa BoAu 'BepxHero 6reQa.

B o6oux cryqaqx ipeltreHue HaxoAJIT rpa$oaHaJIHTHqe-

cKr{M MeroAoM nyreM I,IcKJIIoqeHus. h t8].
TIPU HAJIHTIil,III{ BO BXOAHOH qACTH IBOAOII'PHEMHMKA COPO'

yAep)KHBaIOIIIUX peIIIeroK, BbI3bIBaIOIIIHX C]I{arI'Ie IIoToKa'

BMecro I B pacqer BBoALIrcs 9c no sopvy.ne:

, (30-5)
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Tadnuqa 30-6

3HaqeHHq q

< l i t 0

3Aecr D - TonuIHHa crepxruefi peurer*rr{,
br- npocBeT Me)KAy cTepx(HflMr{.

fl,pn Harnrlfi.rru sa6panrHofi 6at:rer-. B noAKopexnoe Bbr-
pax(enr{e B 3rraMenareJre Soprayln (30-E) Ao6aBnflercr
cJraraeMoe - xoe$QHuHeHT (3 , 3H89AHH' KOTOpOTO Aanr-
cs s ra6Jr. 30-7.

Ta6nuqa 30-7

3Ha.reHus e"

3Aecn E - oruourerrne r.rry6unn rorpylxeHnrr sa6parb-
Hoft 6a.nKH r( Hanopy Ha nopore ,BoAorrpmeM-
H H K A .

3. PacqeT rarrrenns gHeprnn B H[x(Hervr 6se$e
BOAOnpHeMHT{Ka

FIpn 6orsmnx nepenaAax B orBepcrnr,r ,no4onpueMHr.rKa

uMeercs ueo6xoAruMocrb aHaJrI{3a coilipflxeHHrr 6seoon.
Pacqer corrpgrKeHufl 6reQon rrrpor.rsBoAflT B npeArroJrox{e-
HIIH paBHOMepHO,rO paclpeAeJreHHff pacxoAa Me)KAy Bce-
Mm [poneraMu rro 3aBr{cnMocrsu Ans flnocKoft 3aAaqx.

flrpH eroM yAe.nuunfi pacxoA 4 onpeAerrsercs ($xr. 30-
-19) uo $oprrary.ne:

0
Q : -' 

B6p'

rAe B6p: nb+(n .l') ba-orBeDcrne
6pymo;

(30-6)

BOAOrrpI{eMHHKa

n - qI,IcIIo npoJreToB;
b - [poner ,B cBery;
b6 - roJruluua 6uxa.

Ana.rrus cofl,psx(eHux 6ne$oB Bbr[oJrHs]or rro M€ToAd;M t{
3aBIHcrHMocrgM, [p]xBeAeHHbrM B rn. 2. llpn erorrl gHaqeilue
roeQ$u.rqraeura g peKoMeHAyercq rpr.rHHMaru pannuu 0,95.

4. Pac.rer npoMbrBnbrx raJrepefi

O 6 u r u e  3 a M e q a H H r r  v .  H c x o A H b r e  A a H H b r e .
Hacrosutuft ipacr{er IIpHMernHM AJrr npoMbrBHbrx ra.nepefi,
ycrpanBaeMbrx B ropore - BoAorrpHeMHHKa (ocyrrlecraare-

B COCTABC BOAONPHEMINHKA II.POMbIBHOTO KAEA.IA B PACIICT
BKtIOqaeTcs o[peAeJreHHe tpaSMepoB [onepeqHoro cerreHlilfl
H yruroHa [ocJreAHero.

Ilounuo ,[auubrx, _rrpEBeAeEHbIx Bbrme, Anfl pacrrera
nponrbrB-Hbrx ranepefi_ rpe6yrcrcn cJreAyroulue AaHHbre:
a) Qrns/cerc- 'noinnfi .picx6n s pexe; 6i eutlcerc-ipac-
xo,q BoAorpMeMHI{Ka; n) rpauynoMerpnqecKnfi cocras AoE_

[paBJreHHeM ranepeH.

f l p r . r r r a e q a H u e .  T a r c K a K  B e r n q r r r  Q p ,  Q ,  Q p . 1  f n n  H  f H B
sBtgrorcg nepeMeHHbrMr{, B Kaqecrse pacverhux nu'6nparcr sHaqeRnff,
orBeqarculrlre nau6o;ree HeBbrro.r[HbrM yblonuera pacvera. Kar npanuao,
HaHXyJLrrrHe ycnoBr.rs HMeror Mecro npn uan6o.nrunx pacxo.4ax B peKe.

C n y c a! l. Fa.nepen c nocrosunbrM pacxoAoM no
AJrrr{Ee, ,pa6oTarollHe rIoA HarropoM, npl{ oTcyTcTBnfi npo-
MbIBHOTO KAHAJIA.

flyrerra rrApaB-rrnqecKoro pacqera MolKrro onpe,EeJrnrn h
ro - saAaHHoMy B wnn B ro 3aAaEHoMy h. Be.nuqilun B
H ft yrovHxrorcfl Ba crrer .pflAa 

AononHuTeJrbubrx yc.nonufi
I{OHCTpyKTT{BHOTO n TeXH[.rKO-sKOHOMfr{geCKorO nopffAKa.

Pac.rer ra.nepefi npcrr{3BoAfir no cJreAy}our.rM eopr,ry-
J IAM:

Qr = Egri

e r :  r " B h {  W h l

Q.
U : -  -

Bh

Qr- necosofi pacxo4 EaHocoB B
Q-r- necosofi pacxoA HaHocoB Ha

(30 -10)

( 3 0 - 1 1 )

raJrepeffx n rcelcerc;
I m uu-upurrbl ra-

(30- 7)

(30 8)
r I u 

) '-r +1 ua,e':'l\va t rsd l
Q+Q.

Qr:  Qp. . ; (30-9)
Qp

3,qecr

b
h
d

.rrepefi s rcefcerc;
B:nb; n - qncJro ranepefi;

- rrlupr{Ha oAuofi rarepe[:
- BbICOTa CeqeHr.Ifl raJrepeH B ltri
- cpe.nnnfi pacueruufi AHaMerp HaHocoB B tt

(paensrfi ArraMerpy qacrr{qbr, MeJrbqe roropofi

^ coAepx(r{rcn 60-700/o);
Qt - pacxoA Bofirr B ranepetx Y nTlcerc;
u - cpeAHfls cr(opocrb reqeHr.rfl B ranepeeB filceci
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zo : fBE-fHD+ -*

3AeCb

trR: 0,003+

3Hacenus

R

("* npuulr,Marorcfl tlo

- HsIIo;p raflepefi, Hc-
npaBneHubrfi Ha cKo-
pocTb noAxoAa;

p. - xooQouuureur pacxoAa
raJreper4 onpeAeJqe-
vufi ro Qopruy.ne:

; (30-12)

(u*- rossQuquenr co-
rrpor[ilBneHHs rIpH

BXOAe;

- xosQSnrlfi{euT co-
rlpoTtl BJreHlrff IIO

,ue'l[{He, orgeceguatfi
K rrlApaBntrqecKoMy
paAl{ycy;

- rI{ApaBJIHcecKHfi pa-

Aeryc.
ra6t. 30-8.

I  * ( s x * ^ * *

ro (zrs \*1,74) '

Ta1nuqa 30-8

Snaueuun (u1

Haqa.nrslrfi yuacror raJrepen rrpffMoJruHeeH
Oueprauue BXoAa [JraBHoe
Haqarruuft yvacrox faJrepeu npqMonnHeeH
OvepraHue BXoAa He3HaqHTenbHo oxpyfJreHo
flpu noeopore, HenocpeAcrBeHHo 3a Bxo,4oM,

B 3ABI{CUI\{OCTI,I OT IIJIABHOCTI,I .

0 , 1

0 , 3

0 ,3 -0 ,6

cpeAnrx cKopocTb rB ranepee u nlcerc, onpeAe.Ilfieluat
pe3yrlbrararuu pacrrera no Qopuynaru (30-7)-(30-1I),
AOJI)I(Ha yAOBJreTBO,pflTb yCJIOBMIO:

u >- 3lt gd^^ , (30- l3)

rAe d^u*- sa,u6onruruft AHaMerp QpaxUufi AoHHbIx Ha-
' HOCOB B tt.

f I  p r l  r ,r  e q a H H q. 1. f lpu uaarlvuu FipynHblx raJIeqHHX HaHocoB

{IpoMuBHafl cKopocrb He aonxHa 6urt nresuue 4-6 .rt lceK.

2. Pasrueput b o, h /r.oJrlr(rrbr 6urr se MeHbue 0,5-0,7 a.

C.nyuaf i  I I .  lanepeu c  nocrosHHblM pacxoAoM I Io

,[,JIHHe, rpa6orarcuue noA Hanopotu, rtpu HaJIHqTHiI npo'

Mbr,BHoro KaHaJra (0nr. 30-20).
Il-Iurpuny 'npoMbrBHoro KaHaJIa b R HasHaqarcr 6nllexcfi

K BerHrrHHe B. B cnyqae rpafleqouAaJlbgoro ceqeutts b x
onpeAe.Irqrcr no Snr. 30-20. Ill,r.rpruny b * n'puuuMalor 3a-

Aanuofi. Cpe,qHron cKolpocrb B npoMbIBHoM KaHane tt s
II;pHHMMSIOT pannOfi CKOpOCTII{ B laJlepee, T. e. ttK:u, a

rKHBoe ceqeHr.re - .uK :Bh. flo TVuH [8], Qopuy.na

773

q
2B

r05

cDuz. 30-20. Cxeua rc pacuemy npoJnu,sHbrx eaaeped
c npo.tutbLgHbttt KaHanorL l

, l  -  pacveruoe.nuo npn naBo.a,Ke; 2 - nno rrpoMbrBHoro Kanana

(30-10) coxpaHserctr A.rrfi p?;ca€rs Bcero ilporMbrBHoro
T,par{Ta 6ea H3MeHeHIrfi.

I(oa60uuueur pacxoAa p A.ns AaHHoro cnyrrafi orr,pe-

AenflIoT no Soptrty.ne:

ilakc.ftl6

(30-14)

(30-  15)

rAe (nep- xoa$Qrr.rquenr conporuBneHi'tg npm nepexoAe or

raJlepeu K npoMbIBHoMy KaHaJIy, paanltft

0,2-05; 66.rrlruue 3HaqeHLIfi (nep IIP,HHHMflIoT

rtpH 65"tuurux npeBbllueuHflx orMerKH orJloxe-

uHfi uanocoB B KaHaJIe Ha.IL AIIoM ra.nepeu [8];

trR,* - xoaQSHqMeHT con'poruBneHus IIo AJII{He Ka-

Hanra, srr.nucnqe[,rbrfi rlo Qoprrayne (30-15);

R *- nHApaBJIHqeCrulfi paArHyc )KI{,BO[O CerIeHHrq KA-

HAJIA;

) _
"RrK-

+(zw'ff*t '74)
f l p n r r , r e q a H n e .  f l o a r u n p u u o f t  K a H a J I a  n o . i l , H y  6 s  B  p a c e e r e  n o '

HHMaTOT rrrHpHHy nO ypoBHIO Ot.rloxeuuir npfi p:lCqeTHOM pe]KnNIe, cO-

orBeTcrBylouleM MaKcI4ManbHoMy naBoAKy'

[.rrn OnpeAeJteHlrfl npOexrHoir UTI.IpHHbI .nua KaI{aJIa Bbi-

noJlHflerct pacqeT rlpli{ MHHnMaJIbHOT{ naBoAKoBoM pacxo-

Ae, cooTBercTByloqeM HaqaJIy .[BHx(eHHs AoHHbIx HaHocoB

B ,peKe.

C .rr y q a fi III. fa.,repeu c nepel{eHHblM pacxoAoM no

a.rr'rEne, pa6oraroutue rIoA HanopoM (ct'r. Qrar. 30-6).

Moryr 6urt 3anpoeKTHpoBaHa oAHa rrJrr{ i{ecKOJIbIiO

ranepefi c fiepeMeHHbIM pacxoAo\'{ ilo A,'iH}Ie, coo6ularc-

tr16xcs c BepXHHM 6neQou oTAeJIbHbIMI4 oTBepcTi{sI{r-11.

MerOAilXa pagrleTa AaeTCfl IIprl.IMeHrl.ITeJIbHO X O4ilcfi Izr'I€-

pee, Ho oua npHMeHHMa KaK AJII oAHoft, TaK H l..Jrrt He-

cKoJrbKHX ra.rrepefi. Vqacror raJlepeu, Ha KoropoM pacno-

.IIO>KeHbI BXO.qHbIe oTBepcTrHfi, pacc'qHTblrBaIoT lH3 VCiioBilfl

nocToffrrcTBa cKopocTli  r io AiIrHHe LI paBIIOMepHOfo i locTyi l-

,riennrff BoAnr BAoJIb @poura nopofa.

Pacqer nplr3Ma'uul lecKoro yqacrKa npoiH3BoArHTctl  co-

rJracHo yKa3aHrr4flM, OTHOCRIIIHMCfl K Crtyrlarc I. 
'flpu 

STCll

xoaQ$uuuer{r pacxoAa p Bblqucrflercfi no Sopt'l-v".ae:

r * ( " * * *  (2 t r+ t z )

(30-16)
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lAe /1 -.(JIHHa yqacTKa c [epeMeHHbIM pacxoAoM;

Iz- Anuua npH3MaTHqeCKOro yqaCTKa C IiOCTOflH-

HbIM pacxoAoM; ''

i\ 
R 

- KogS$I,IuHeHT conporllBJleHllfl Ha np'I'l3Marl{qe-

cKoM yqacTKe.

f I  p  t t  t l  e  q  a  H f l  e . , [ . I f i  . l l .aHHoro  c ryqaq Esx  np ] tHHManr  B  npe. [e -

rax 0,5 - 0,7, nprtqeM nepxuttfr  npe.u.en orHocHTcc K , l l .JlHHHblM ranepeqM

c 6o.irrunru KoJrrlr{ecroou otsepcruti .

flpueunue oTBepcrHff paccqnTblBalorcfl B npeAnonoxe-

HHil{ pa3MeU{eHHs HX Ha paBHbIx paccTosHl'lflx Jl.pyr oT

Apyra.
f[;pu erou

Q'
Q n : 7  ,

rAe Q"-pacxoA oAHoro orBepcrl ' I f l ;

Qr - o6uruft pacxoA I'aneper;

n _ q&IcJIo oTrBepcTrLIH.

fItOUaAt CeqeHnq B1OAHOIO OTBepCTHS <oir BbItTICJIfIoT

flo Qopruyre:

IIpu nocrofiH,HoM gHaI{eHHH

oflpeAe"'rqlor IIO QOpUy.ne:

Bbrcorbr ceqeHldrfi h lIIUpHHy

b . r : b r * ( B  - i l * ,
0 l

rAe bt - IulIpHHa [epBoro OTBepcTMt.

3a ilcKIIIoHeHrueM onpeAeJleHuff pasMepoB BxoAHbIx or-

repcrufi [,I [epeMeHuoro ceqeHrufl BepxHero yqacrKa rare-

peu pacqeT ocTaJrbHbrx gJreMerrToB ra.nepefi c 
,nepeMeHHbIM

pacxoAoM BbInoJIHflIOT TaK Xe, KaK ['I raJlepen c nocrofl]I-

HbrM pacxo,noM, co,fJlacHo I{3JION(eHHbIM BbI,lIIe yKa3aHI{qM-

5. Pacqet ropHoro BoAo3a6opa

PacxoA qepe3 AoHIlyP rpemerKy orpeAeJlflIor tlo Qop-

Myne:

Q :  F o V  Z g n  , (30-21)

rAe p. - xoesQuUreut pacxoAa, pasHsrfi 0,5;
co- IlJroulaAb npocBeTorB perueTKI'I;

h -.u.eficrsyrculnft Ha 'pelnerKy. HaIIop, panunft no-

nycyMMe KpxI{TI'IqecKHx ruIy6I'IH Ha BepxoBoM 14

HU3OBOM KOIIIaX pemerl(I{:

hr**h*
t - -

2

Kpr.rrnqecKafl rfly6una, coorBercrBylouafl tIoJI-

HOMy pacxOAy [rpOJIeTa B HaqaJIe peiIIeTI{'u;

KpurnqecKaq rJIy6I{Ha, coorBercrBylouafl no'n-

HOMy pacxoAy [poJIeTa 3a 'BblqeroM pacxo',il 'a

sog,osa6opa.

(30-20 )

(30-r7)

(30* 18)
h*,

h*,
t - paccroflHHe or Haqa.IIa ranepeH 4o ocn oTtBep-

crun (crrl. Qrar. 30-O).

Ceqeuge taJlepeg IIa yqaCTKe h o6rtqno yBeJI[{qHBaIoT

nponopl{HoHaJlbHo paccTofiIdtl{Io t, qTo BblpalKaeTcfl tlllIcJIO-

soft gaBI,IoI{Mocrblo:

t , l r : 0 r  *  ( B h -  a )
x

lr
(30-1e)

Ocrantnlte ruApaBfl[4rlecKne pacqerbl rBeAyrcff no o6uq-

HbrM sOpnaynau, npHBeAeHHbrM B rJI. 2. Ortueriavt JIMIIIb'

I I T O c K o p o c T b B I o H H o M J I o T K e M c o e A H H H T e J I b H o M B o . i l . o .

"oa" 
,o,on*'"u 6strt B npeAeJlax t,5-2,0 nlcerc'

3o-8. BOAOnPHEMHI4KH C

30-6. OEilII4E TPEEOBAHI{t K TJIyEI',IHHbIM

BOAOnPHEMHHKAM U yCJIOBHfl I ' IX PAEOTbI

Bo,uonpneMHI'IKH c r.ny6unulttrl no4osa6opona Bxox,flT B

cocTaB BbIcoKoHanopHbIx ySJIOB pa3JiMqHOro Ha3HaqeHl i f  '

rJraBHbrM o6pasom npg BOAoXpaHLIJlHIqax co gHat lgreI lHof i

flpH3]vtofi peryJlHpoBaHrl{fl u c HaIIOpHbl\{H BOAOBO,I,aM|H'

Pexe f.l ly6uHHbre BoAorrpneMH[.rKr{ ocyuIecTBJIflIOTCfl B

roJroBe 6esuanoputtx BoAoBoAoB. B sToM cJyqae I IoTepH

HaIIOpa B HIHX 3HaqHTeJIbHO BbIIIIe, qeM B BOAOnp{I{eMHrI{i{ax

c HanopHbiM BoAo,BoAOM, r{TO HMeeT CJruIecTBeHI{Oe SHaqe-

HHe npH MCnoJIb3oBaHHM rEO,[HOft  3HepnHH.

Vcroeus pa6otr t  BoAor lpueMHHKoB i lpH HaIIopHbIx v '

6eenanopuui BOAoBoAaX cry[{ecTBeiJHo oTJIHq.HbI. l lepnr,te

BceFAa pa5orarcr  KaK HanopHble BoAoBoAbI,  c He3Haq'H-

TeJIbHbIMH nOTepsMH Hanopa, AJIq BTOpbIx norepl{  Hano-

,pa Becbtvla 3HarIlITeJIbHbI H pa6OTaIOT OIflI IIOA nepeN{eH-

HbrM HarropoM.

BOAonpmeMHHr{H c rJry6HHHbIM 86A03a6opOM AOJIX(HbI

yAoBJIeTBOpflTb CJIeAyIOqIIIvI OCHO'BHbIM rpe6onaHHru:

a)  nponycKHaf l  cnoco6Hocrb ,BoAoIIpKeMHrHKa AoJIx l la

o6ecne.rHsars ea6op BoAbI B coorBercrBHI'I c rpaQuxot't

pa6orn oucreMbr;

rJIyE[I H H blM BOAO3AEOPOM

6) pacrorlox(eHHe BoAonpHeMHrI{Ka v QopYa ero roA-

xoAsofi qacrr.r Ao.t>KHbI o6eineqlrearb IIJIaBnrtfi sxoA Bo.Lbi

B OTBepCTTI{e BoAonpHeMHMKa;

n) nbu MaJIor,{ cpoKe 3a'neH*fl BoAoxpaH}rtll[4ua AoJIx-

slr 6nio npeAycMoTpeHbr AoHHbre IIpoMbI,BHbIe oTBetpCTlif,

r) eoAonpHervrulrx lo"'ixeu 6rttl cua6xen yctpoftclnartn't

AJrfr 6opu6lr c nJ'IaBHI'II(oM, BgBeueIlHbIM copoNI, JIbAoM'

ruvrofi H T. n.;'A) 
BononpMeMHIiK Ao",'I)KeI{ 6uttl o6opyAoBaH 3aTBopa}{}z

v p e M o H T H b I M l p I 3 a r p a x A e H H g M M ; B . B o A o n p H e M H I . I i K e c
6eananopHul,r BoI,oBoAord 3aTBOpbr AOJI)KHbI o6ecne'{}i-

Barb pefyJiHpoBaHlle BOAOsa6Opa npu nepeMeHHOM ypoB-

He BOAbI e BOAOXPaHMJII{XIe.

BoAonptrevlsl lrni c r.ny6unurtvt eo4osa6opol ' I  upfi  Bo'1o-

xpaHillilH'iuax MoN(Ho noApa3Ae'rlinTb Ila ABa oclloBH;Ix

n"nar 6eperonue TorrHeJrbHbre (uraxrurre) u 6aureuHuel.

rBo.u.onprterlHHKI' l ,  KoHcrpyKTl' lBHo rlpe.[craBrt lrclrue -c-o6ofi  
o]Ho

rI€roe c Lp]-r l lMrI coopyxeHr'rdr 'r tr  nurcoxouinopHoro-rI4IpgI: ' ]3 (no'a'onpu-

errHlrKu py'c, 'roBbtx yciduosOx, KoTopble npe.[,CTaBIqH]T 
,c9o^Ol' t  

BXO,IIH!-IO

;;a;;  ryff i^""utx xirrep, uJrl t  Boronpueuslrxl.r  B rele 6eroHuoft"n.nortt-

Hbr. qBrglourl{ecf l  npaKTHqecKlI orBepcrulMH nloruntt),  s Hacroslueia

rJraBe He paccr{arpHBaK}rcf i .
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OcHosHbrru ycJroB{HeM AJrr npnMeHeHufl 6eperonrtx BoAo-
npHeMHHKoB fiBflqercff HaJrHqHe B 6oprax BoAoxpaurHatlura

cnJrorrrHbrx cKaJrbHbrx nopoA., rIpH gToM:

a) nprH perynHpyroulHx osepHblx BOAOXpaHrIff,IlirUIax qa-

ure np{I{MeHrlor ruaxtuufi THn BoAonpMeMH,HI{a;

6) npu perrHblx BoAoxpaHMJII{ulax, FAe ycJIoBHt crpol'I-

TCJIbCT\BA BOAONPHCMHI{KA MAJIO 3ABHCST OT CfO TNNA

(no4onpHeMHHK Moxer 6urr ocyuecrBJleH nacyxo), npll-

MeHrrror xar 6eperonoi.r BoAo[pHeMHLIK, TaK u BoAonpHeM-
HHK B Brr.IAe 6aruult, coe4uuessoli c HanopHbIM BoAoBo-

AOM;
n) IuecronoJloll(eHue 6eperoeono Bo,[o[p{neMHLIKa nttSu-

palor n6"nnan oT nJIorHHbI ,B TaKoM Mecre, rAe o6ecneqn-

Baercs neo6xoAuuas rny6nrua 6ne0a iH IIe tpe6yercn

6oasurofi BpeBK'H exoAHoft qacra coopy>KeHl'Iq 'B 6eper;

r) 6aureuurtfi Tu.Ir BoAoIIp[eMHhKa npl4MeHflIor B Tex

cJlyqarx, KorAa yctpoficrno BxoAHoro orBepc'rnr B 6epere

oKa3bIBaeTcq 3aTpyAHHTeJIbHbIM IIO CTpOU.ITeJIbHbIM I4JII4

teoJrotHqecKHM ycJloBr{flM;

A) B nuApoy3Jlax c 3eMJIflHbIMrI, nJIor[{HaMI-I qaue np'n-

MeHflror 6aruenuufi BoAo[pHeMHHK.

30-7. KOHCTPYKIIHH TJIYEHHHITIX

BOAOnPHEMHHKOB

1. lllaxtnnrfi Seperonofi BoAonpHeMHHK

3ror run BoAoIIpHeMHI{Ka cocrort{T Hg r'pex qacreft:

a) BXoAHoro yqacrKa c copoyAepx{ri{BalotrlaMu tp€IIr€TKaMH;

6) uaxrbl c sarBopaMn r'I [oMeureHueM AJIfl rynpaBJIeHI'Ir;

e) coeAI,IHMTeJIssofr (nononptrerrlnofi) raJIepeH (urrollttt't)

MelKAy Hr{Mr{.
BxoAuoft qacru npHAaIor BoBMox(Ho 6onee nJIaBHylo

$oprrly, upnqeM coorHoltreHlue Me>KAy cfiop.ocrqMfl'I rIoAXo-

Aa 14 BXoAa rpHHHIuaIor B npeAe-fiax rle-rlo, a cKopocru

B KOHeqr.roM yqacTKe BXoAIIO,|O OTBepCT,Hfl IIpPIHPIManT

paBHbrMH cKOpOCTflM B HanOpHOM BOAOBOAe.^ 
Bxo4riyro qacrs M coeAHHIHTeJIbHyIo IIrroJIbHIo o6auuo-

BbrBaroT 6eroHol,r.  BxoAnoe orBepcrt le o6opyayrct copo-

yAepxLIBalou$.{MlH BeprHKaJIbHbIMlI I4JrEt HaKJIOHHbIM14 pe-

IuerKaMH. B IIocJIeAHeM c.[yqae A,'Ig nepeMelqeHng Mexa-

Hil{r{ecKr.rx rpa6ent v noA:beMa pelxerKl4 ycrpauBalor

@uz. 30-21. Bxoduan ryacmb ztt\t 6urLnozo eodonpu.e.+dHu$a

p e M O H T H b l x  3 a T B o p o u t

pe[Icrol ( ;  J  -  noa' t -
7 - 'rttttttelu

/ - copoouucrttrenbuat{ MaIrInHa; 2 - ne6e:ra .u.nn

J - pekourHble 3arBopst; 4 - rpa6ln Arti ot{HcrK}i
e l \ . rHuK cet 'MeHrHoro 3arBopa;-6 -  penerxi t ;

L
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uar.nouHsrfi pe.uucoanfi nyrb (Qur. 30-21 ) . B peAKrHx
cIyrlaflx no HaKJroHHbrM nyTsM npoti3BoAsT o[ycKaHHe u
NOA'bCM NJIOCKHX 3ATBOPOB BXOAHOIO O|OJIOBKA H B 3THX

orl)'qaqx oT uIaxTbI oTKa3brBarOTCs.

LLIaxrlr ynpaBreHruq 6u'sau 3aroriJreHHbre w He3arcn-

.IIeHHbre. B neprBoM cJryqae 3arBopbl rpicrroJrzrdlor Ha

6o.nuuroli rny6uHe, a noA'beuHbre MexaHl,r3Mbr BbrHocflT Ha

He3aroIIJIaeMbre n"rroulaAr{H. Bo BTopoN{ cfivqae rxroJrbH}o

AeJIaIOT B B|HAe OTpe3Ka HanOpHOtO MeTaJr,rrHqeCKOrO Tpy-
6onporo4a, o6opyaonaHHofo AHcKoBbTMH 3arBopaMrH.

B Bo,[onpueMHuKax, BxoAflulux B cocraB coopyxenil ' i i

n iApotJIe l { rpocrar iunf i ,  aaapnl iusrx (perrroHrHnrx)  3arBopoB

o6uqHo He ycraHaBJrr.IBalor, TaK KaK B .u,aHHoM cJyqae
pefyJrrr.Ipo,BaHrHe !pacxoAa, sa6upaeuoro B Aepr.rBallMro,
OCyilIeCTBJIgeTcfl npH nOMOIIIi{ HaIIpaBJIsIOIUerO SIIII?rpZT2

rulporyp6uH.

Ens 6eperonux BoAolpueMHIdKoB npiuMeHsror 3arBopbt:
flJIOCKT.Ie V CefMeHTHbre [p]I 3aTOrrJrerrHbIX UaXTaX il AH-
cKoBbre npu He3aTonJreHHbrx uraxrax. llpu MaJrbrx pacxo-

Aax ilpnMeHffroT 3aABHlKKltr.

2. Eaurennbrfi BoAorpr{eMHHK

(Srz.. 30-22\

3ror rrr,rrr BoAonpuieMHHKa, ycrpaueaeuuft o6rtqso ws

xeaeso6er'oHa, HMeer B cBoeM cocraBe cJIeAyIoIIIHe SJIe-

MeHTbr: a) t lpueMHbte orrBepcmfi,  cua6xeliHble peuerKaMn
pr sarBopaMr.r; 6) orBoAHoe orBepcrl{e, cllyx{aulee AJIff co-

eAHHerdMr c HanopHbIM no4onolou; n) co6crseuuo 6aruurc.

B orAeJrbnbrx c,Tyqaflx, Koua nanopurtft BoAoBoA (ua-

npr.rMep, rpy6a no1 seNlnqHofi n.uorusofi Hlrlr o5no,qnot'l
ToHHeJIb B 6epere) ficnoJlb3vlor AJIfl nponycKa crpoureJlb-
Hbrx pacxoAoB, HiHx(HIoro qacrb 6auril'a KoHcrpylipylor c

yqeroM gToro o6crosrenbcrBa.
Eaurue Bo4onpHeMHMKa B n,qaHe npuAalor  noJ* i roHaJ' Ib-

HOe npqrlo),foJrbHoe HIrr4 KpyrJloe ceqeHu{e; B IlOo'IeAHer'i

Cfiyrlae Aflq yBeJI'HqeHHfl yCTOHIIHBOCTH IiHOfAa VcT;p?HB3-

Ior xourp@opclr (pe6pa), ciiylKaulne oAHoBpeMeHHo 6sr-
KaMH, IvIeX(Ay KOTOpbIMi'i paCno/.'iaf aIOT 3aTBOpbI 'I{ pe-

IIICTI{H.
Bo4onpmeMHble oTBepcrllfi Mox<Ho pacnoJlararb twSo B

I{ecKoJrbl{o tpycoB Ha pasuoft Bblcore, npHqe}'I nepxn,uia
rpflA ne errllle 3 ,4a noA HfIf, nu6o B oAHH flpyc c 3a-

ray6aeuuelvt nepxnefi  KpoMKH ornepcrufi  He MeHee qeM He

I n HH)Ke MMIr'HIvtaJIbHoro ropurlouTa Bo,[bI B BoAoxpaH,ii-

nfirqe.
B rex cJlygaflx, KorAa 6aurun ,HcnoJlb3ylorcfi TaKxe A.IIn

ycrpoftcrna BoAo,BbIIIycKa, orBepcrun AJIff sToro ycrpair-

Baiorcfi M v AHa \Jrg. O6ecneqeHrlaq Hall6oaee roJlHofo

onopoxHeHHfl rBoAoxpaHHJII{ua.

llpeuuyutecrBaMH MHorofipycHoro pacnoJIolKeHHt or-

nepcrnfi  rnnrrcrca: a) Bo3Mo)KHocrb aa6opa BoAbI M3

BCPXHMX OCBCTJICHHbIX TOPH3OHTOB BOAQXPAHHJIIII1UA;

6) Bo3l{ox{Hocrb 6o"uee no;{Horo HcIIoJIb3oB aHnfl o6letrta
qailIl{ BOAOXpaHHJiII{uIa B nepBble IOAbI €rO 3KCIIuTyaTaII'I4I't'

ecfipr ox{I.IAaercl ero 3aMJIeHHe; ,e) yMeHbIIreHI{e notpe6-

nofi  rpy3onoA'beMHocllu noAbeMHbIX MexaHHr3MoB, TaK KaK

orBepcrlrs HHIKHHX spycoB ,Bcrynalor e pa6ory nprfi cHH-

x(eHr{blx ropH3oHTax BoAbI B BoAoxpaHHfirHule.
I- lpru oAHospycHoM pacnoiox(eHHH ornepcri.r i l  yMeHb-

IIIaeTCf KOJII'IqeCTBO 3aTBOpOB tll n03TOI\'ly Mo)KHo I-IlpH\1e-

HflTb BarBopbl 6o.rree paunoHannHofi n coneprueuuoli  oi"I-

CTCMbI .

Aaq 6aureHuslx a,{HoroqpvcHbIX BoAonpHeM'H,HKoB rIpH"

rueHflroT KJrartaHHbre 3arBopbI, rpe6yrcuue BbIHoca peuer-

Kr4 Ha H3BecrHoe. paccrofiHrle oT (vt\nvt, t4nu BHyrpeHI{ile

B rEHAe 3aABHXeK tH neHtU;eft,  .q.OnyCKaloU,HX -\ 'craIIoBii j"
peueTori HenocpeAcltseHHo Ha BxoAHblx oTBepcTI{f lx-
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Quz. 30-22. Eawenruwrt acdonpueu-
Harc c qutturudpu4ecKutt sdmsopo.il{

Ilpu oAiroqpycHoM BoAorrpH€MHrr{Ke uau6o.nee y4o6HnuH
il BbIfOAHbIMII,I B SKCNJIYATAIIHI,I flBJIflFOTCfi III4JIMHAPIHqCCKHE

(xonlqesue) 3arBopbr.

30-8. PACrtETbt FJIyEItHHbtX BOAOIIPHEMHHKOB

l. Cocran pacrreroB rury6nHrrbrx BoAonpHeMHHKoB

l lpu npoeKTHpoBaHHH npGlr3BoAffTcff nHApaBJ'lriqecKlre 14
crari,rqecFrrie pacr{erbr. fa.uporexuHqecr{He pacqerbr HMetor
noAqHHeHHCe gHarteHr.le [.I c,BoAffTcq 

'K 
onpeAeneHHr.o o6srq-

HbIMH cnoco6alvtill B3BeulrllBaioruef o AZB.lte]trirfi npH gaI(pbt-

Tbrx SaTBopax.
B uacrosuefi r.rlaBe npHBeAeIIbI AaHHbIe no nHApaBJIH-

rIecKI4M pacqeraM BoAorrprueMHLIKoB. CrarNqecnne pacrierbr
II:PoH3BoAffTCf no o6rrqHuu $opvy.[arra crpourerrHofi \{e-
XaHU'IKIX H r! OTHOIII€HIIrH Ttx MOX(HO OfpaHmqHTbcfl  H3JIO-

x(enHhIMrLr rrnx{e o6uru.run saMeqaHHsMrH.
IIn.nunapHliecKafi KoHcrpyKrIHrr 6aurensux BoAonplreM-

IIll{KoB o6ecneqrasaer Har.uryquyrc pa60ry coopryx(eHHfl B

6) To xe, rt:pn HanonHreHHoM BoAoxpa,Hr{nru,ure H oAHo-
cropoHHeM soeAeficrsHl{ neArrHoro IIoKporB?, cBq3aHHoM c
pACIIIH:p€HlIeM JIbAa npH [oBbrureHfr.rH TeMnepaTypbr Bos-
Ayxa;

n) pacqer nporrr'ocr' 6aurnn Ha BHeurHee rHApocrari{-
qecKoe AaBJIeHlre BoAbr;

r) pacqer npoqHocru ocHorBaHMfl no.4 .EeficrsneM Ha-
rpy3oK.

rrHKoB onpeAenqror tlx npoflycKHyro cnoco6nocrb [r coor-
B_eTCTByIOUIfr.re noTepH Hanopa, KoTopbre ,BKnIoqaIoT B ce-
6a noreptr: Ha BxoA, B penerKe, B BarBope, Ha cyx(euue
r pacufipeHHe raJrepefi u r. A. I(oucrpyxqHfl BoAonpHeM_
HHKa BHocLrr B pacqer cBo[.I oco6euuocrl.t, Koropbre HBno-
x(eHhl HtH)I(e.

2. Pacqer 6epenonux BoAo[pueMHr{KoB

Pacqer nporr,rsBoAflT rro AByM ocHoBHbrM cxeMaM: a) Bo-
AOnp,HeMHHK, pacnoJrox(engrrfi B roJrolBe HallopHoro noAo-
BoAa (Srar, 30-23); 6) BoAonpHeMHHK, pacnorrox(euusrft
B rorroBe 6eauanopnoro BoAoBoAa (0sr. 80-24\.

a) BodonpuetwHttt I eortole nanopuoeo aodoeoda. IIpN
rI{rAp&rB,'rEqecKr.IX ,pacqeTax no fiepBofi cxeMe H o6H,IHo Lrs-
Becrlibrx BeJTfirrHHax: ypoBHsx BepxHero w Hrr.rx{Hero 6re-

son, pacxoAe ,BoAorrpHeMHrr.IKa H nonepeqHoM cerreHHH Ha-
nopHoro BoAoBoAa - onpeAeJrsroT noTepH Harropa Ha
yqacTl(e oT BxoAHorO cerleHllfi Ao HarropHoro tpy6onpo-
BoAa, I{OTOpble CKIIaAhIBaIOTCff L[3 CJIeAyIOUIIHX BeJIHTII{ H.

1. llotepru ua BXoA, onpeAeJr.rreMbre uo $oprtlryne:

0 2 '
h  _ r  _, ,Ex -  ="*  

29 
, (30-ZZ)

fAe ._ u - cKQpocTb Ha BXoAHoM yrracTKe BoAorrpHeMHLrKa;
Lu* - xoeQQruqueut conporr.rBne-nmx (Qur. 30-25).

@uz. 30-23. Cxeua rc pactteny aLidonpuelt*u.Ka, pacno-
JtouceH$o?o 6 ?orto6e HanopHo?o aodoaoda

,l - nepexoAHr,rfr. yvacror,t, 
;f.1lopptTli*To"""r 

3 - coposa.4epxcHBa-
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Quz.30-24. Cxeua rc pacuemy oodonpuertHu.Ke,
pactnrtoJtcetHo?o I ?al.o\e fiesnanop\o?o eodoaoda

E=4,50

E=4 2s

<= q,0

@uz. 30-25. Tunw axodnorx
omaepcmurt. u rcoe$fiuquen-
mu conpomusrteHufl npu exode

IIf

@

@
N
@

. 2. iiorepu B perrrerre, onpeAeirreNlne no Soprvryne
(ctu. [9]) :

( b \'/' ,? u?
ftpu*: P 

\a/ 
sina -- :(p.. ; f  ,  (30-23)

Couz. 30-26

u1 - cKopocTb t lepeA peuierxofi ;

sina -xosOQHqrr.reHr conporuBneHlrr

UETKH;

- b- ronusna crepxueri peruerKli;
' 

b1- rrpoc'BeT Me>KAy CTep)KHrrMrH
IIIETI{H;

rAe

r-  o/  
b 

\ ' / '=o"__r\  
6,  /

pe-

pe-

81
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a - 
lfoJl HaKJTOHa ,perueTr{r{ K ropa3oH-
TY, KOTOIPbIfi AJI' HaKJIoHHbIX peue-
ToK ofuquo i lpHHHMaroT paBHbrM
70";

fl - xoa6*ruqueur, ganucsu{rufi or eop-
r\jbI noneperlHoro cerleHaq crep>xueft
(Onr. 30-26 rn ra6t. 30-9i.

Tafttuua 30-9
3uaqeHuq ross$uqnenra g

Ec.nn cTep)KHrr{ peueTrr,r cAeJraHbr HB AByTa,BpoB, peJrb-
coB Miln rna4parnofi craJrn, xoa$Qnuueur conpoTmBne-
Htr4fl. perrerKu oflpe.{,eJqror no $opruy.ne:

.  l b , - l - b  \ 2
( p e r u : { - .  - l l ,  ( 3 0 - 2 4 )

\  e o r  l

rAe e - xoaQQHq[ieHT c)Karuq, onpeAenrreuufi r{3 ta6n.

30-10,  npn t :# .

Ta6ttu4a 30-10
3naqenus roessuqnenra e

3Ha.{eHraq

Koe@$u-
qHeHT ClKa-

THq E

1 , 00 , 90 , 60 , 50 , 30 , 1

3. florepn Ha rpenl{e no AJrrr{He BoAonpueuuofi ra/repeu
Ha fiepexoAHbrx yqacTKax pr noBo.poTax, o[peAeJrreMbre no
o6uqauu Qoprray.rrarrl rHApaBnnxu- (rn. 2).'

4. florepx Hanopa Ha yqacrKe pacnoJrox{enHq sarBopoB
npu [Ix noJliroM orKpbrrqu, KoTopbre Moryr 6uru onpeAe-
JreHbr rro Qoprray.te:

,,*,1,,*_l

I xoacpqHureHr ILncrelra 3arBopa 
| 

."r0"T.".-reHurr 
i

o,u,,lo,u,

(30-25)

rAe (8 - xoessuqileur conporr.rBneuirq BarBopa (c y,re-
ToM conporrnBJreHmfl BaKJraAHbrx uacrefi) rtpEl
ero rroa'rHoM oTI{pbrTI{M, n,pLIHrIIMaeUHft nO ra6n.
30- l  l ;

ul  -  cKopocTb Ha iyr lacTKe paCnOJrO)KeHHfl  3aTBopoB.

Ta6nuqa 30-l l

KoeQSuqrreur coflporr{BJreHuff oarnopa (.

\ ig

f l rocxl.rr?
Cer,rreurHsift '  :  :
AHcxostrf i

(uonoporuufi)

0 ,20 -  0 ,40
0 , 2 0
" 0 , 1 6

Oopua ceqeHnq
(no Sur .  30-26)

KoeQSuuHeHr
uur p
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6) BodonpueilHuK B eonole 1esuanopuoeo aodoso)a.

ocHo'eHLuuILI 3aAaqaMI.I,  peUaeMbIMrH npu pacqere no BTo-

pofi cxeMe, Molyr 6uro cJreAylourne. .1
3aAaqa 1.  I lpu I , IgBecrHbIx  BeJI f iqHHax:  MHI I I {MaJIb-

HoM ypoBl{e Bepxuero 6ne$a, ypoBHe BoAbI B 6eauanop-

HOM BOAOBOAE II{ NJIOUIAAH CTO )KIHBOTO CCqCHIIfl ( ')B' AJIHHC

BoAonpHeMHHI(a I  u pacxoAe Q-onpe!.erqlor  
-ceqeHue

BoAonpHeuuoft  raJlepeu o)r .

tr4cxoAHaq 3aBuoHr{o,crb AJIfi sror? 3aAaqt{ i l{Meer cJIe-

AYtoutufi nuA:

( ,  *  ( "o , * ) :

(30-26)

(t)f onpeAenslor noA-

AAfl OnpeAereHH.fl [II{C-

corIporlxBJIeH,Hfi AaHbI

U r - cKopocTb B HopMaJIbHoM ceqeHllH BoAoIIpPIeM-

nofi ra.neperu;
Uo - cKopOcTb nOAxOAa K BOAoIIpMeMHI'IKy;

(peo, - xoa$srr'rUuent ConpOTHBJIeHI'Ifi peIueTKI'I;
(r* - xoa$$rnqueut coflporiu,Bflenfi'Iq rtpl,r BxoAe;
(rp- xoeQQnqu.reHt corlrporl'IBJIeHI'Iq no AJIHHe;

Is- xos$S,tEItuesr cottpoT['IBJIeHHfi 3arBopa;
("o,* - xoaS$iluueHT conporHBJIeHrI'Iff npH BbIXoAe;

( g - cylvl lr,l a p ultfi xoa cp QrlEr-lueur conp oTIIIBJIeH'Hfl .-ilp H

noJIHoM orKpblr l{ I l  3arBopa (paeuufi  X( ),
orueceHlrblft r cropoctn B HopMaJIbHoM ceqe-

HI{LI raJlepeH.
' - -  

I l p H M e q a H H e .  B  S o p r ' E y , ' l e  ( 3 0 - 2 6 )  a c e  x o a 0 Q u q u e H r b l  c o n p o -

TnBJIeHHg .t lO./IxHbI 6utr l  OrHeceHbI K CKOpOcTH B HOpMaJIbHO\{ ceqeHlln

ranepeH (cu [6 ] ) .

Hcxouoe nofiepeqrroe ceqeHl{e

6opor',r r{B $oprrrynu (30-26).

Pacqetnrte $orprrtyntt a ta6nrsrtrt
JreHHbrx eHaqeur4fi xoeSSuq,ueHToB
BbIItrE.

3aAaqa 2. l lpru LI3BecrHbIX BeJII4rrr i4Hax: MMHLMaJIb-

HoM ypoBHe nepxueio 6re$a, roplt3oHrax BoAbI B 6esxa-

IIOPIIOM BOAOBOAC H IINOqAAH ETO }KI,IBOTO CCqCHHfl d)

AJisrHe BoAonpuenarrofi raJlepen I lr nnoulaA'Ia noneperrHoro

ceqeHufl BoAorlpuevnoft raJlepeH to. -_orlpeAeJlflIor rlpc-

nycKHylo cnoco-6ttocrb BoAonpMel{HHKa a no Sopr*lyle:
a -

Q :  F c  , r V  2 g ' o  , (30-27)

-xoa$QHqHeHr pacxoAa BoAonpfieMHI'IKa

IIpH IIOJIHOCTbIO OTK'pbITOM 3arBope;

- MHHMM alrb:r.atr pa3Hocrb yponuefi Bepx-

Hero 6teSa I{ BoAoBoAa c yqerox'I cKo-

pocrl{ IIoAXo'Aa.

3aAaqa 3.  l lp ra  i r {3BecrHbrx BeJILrqMHax:  ypoBHf lx

BepxHero 6se$a H BoAoBoAa, rutouaAn nonepeqHoro ceqe-

HLIq <'rr BoAorrpMeuuofi raJrepeH, AJIITHe i no4onpireuuoft

raJlepeu H pacqerHoM pacxoAe Q - onpeAeJlfltor BeJILILIfi-

Hy oTKpbrrHff 3arBopa AJII o6ecne,reHus nponycKa rpe6y-
eMoro pacxoAa. Pacqet BeAercq no Qopuyne:

r -

Q :  p . .n  . rV  2g  to ,  (30-28)
,

oo
rAe z0 : z * - - pasHocrb yponnefi BepxHero 6reoa M-  

29
BoAOBOAa (nrZxe aarnopa) c yqeroM
cKopocTH noAXoAa;

or - nJroulaAb- nofiepeqHolo ceqeHil{fl BoAo-
[pr.xeMHQH raJrepeH;

pc.n - cyvrvrapuufi xoaSSzuraeur pacxoAa
BoAorrpHeunofi raJrepeH ilpH qacruq-

HOM OTKpbITTHH 3aTBO,pa n, paeUstil

1

C..n
3.u,ecs er.n - cytr,IuapHrrfi xoaSQnuraeHr cottport{BJIe-

HHfl, BOAonp,LIeMHMKa npH r{acTrHqHoM OTKpblTil}n 3aTBopa.

orueceuurrfi K cl{opoclru B HopMaJIbHor\'t ceqeHH}I raJlepeltt,
paaunf i :

Cc .n :  ( pe r  *  ( u *  *  ( t p  +  C r .n *  ( "o , * ,  ( 30 -29 i

rAe e".r- xoeOS,HIIueHT coIIporI4BJIeHILIs sarBopa npv or-

KpbITr.Iu eto n, orHeceHHblft x cropocrl{ B Hop-
MaJIbHoM ceqeHLI,LI raJlepefi  (cruI. ta6n.30-12).

Ocransurre roeScprraqueHTbr, BxoAsulue B oTy Qoptvty;ly,
[.r3BecTHbr H3 rrpeAbrAYrrlero.

Ta6auqa 30-12

3HaqeHuq xoe{SrqueHra conpornBreurq 3arBopa (3 n.
npH qacTI.IrrHoM oTKpbrTI{H r?

OrHocHrer rHoe orxpbr rue  sarnopar

Cucielra 3arBopa
o , r  l o , ,  I o , t o,+l o,sl

fl.nocxufi .

Cerueurnrtit

Ba.rluonttfi .

186

126

500

t  3a OrnOcprTeJIbHOe OTKpbITHe 3aTBOpa npHHI{MaeTcr [6] ornOtrieHI' Ie

XOX,A O. nO.U,'be\{HOtO t\'reXaHH3Ma' cOOTBeTCTByIOUIeTO .ll,aHHOMy qaCTI'iq-

Ho\ry OrKpbrrI. t IO, K nOflHOMy pa6oueny xoly. h f lOIbeMHOto MeXaHIlSNla,

coorBercrByroueMy ronHoMy ou<pururo 3arBopa 
":+ 

($ur. 30-24)'

3saqeuug roa$SInuueHToB coilporrl'IBJIeHHS AHcKoBblx

sarBopoB IIpMBeAeHbI n ta6n. 30-13.

Ta1ttuqa 30-13

3HaqeHuq xoaS$uqueltTa cotIporI4BJIeHI4s ArlcxoBoro 3arBopa

.s l  o ,oo,z l  o

Orxpurne
3aTBOpa a

B rpa.u,.
20" 450400350

20

63' 650

B6 4 , 8 t . t 0 , 2 6 0 ,  1 61 2 , 6 7 , 9 9 Q 0 , 7 0 , 4
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3Aecs o- - yroJl,  cocrrruJlf l€tr{stf i  3arBopoM

Ksrrbro (ctu. 16l).
./

3. Pacqer 6arueHnux BoAonpHeMHHKoB

Sror pacqer Aaercq rrpuMeHHTeJIbHo K ualt6olee

xapaKTepHoMy r,Hny 6auesuoro BoAonpMeMHHI{a c rJIy-

6u.IRHrttvt no4osa6opotvt (Snr. 30-27).

f I ;pH o6ntquo u3BecrHblx BefiHrluHax: orMerKe ypoBuff

BoAbr B BepxHeM 6neQe, pacxoAe BoAonpHeMI{r l ' IKa Q, ro-

[eperlHoM ceqeHHrH 6arniIi.r v nonepeqHoM cer{eHHrH Haflop-

HO|O BOAOBOAa - O[peAe,IIsIOT pa3MepbI 14 qHC.IO BOAO-

npHeMHbIx ornepcrrnfi. Pacqer B ycJloBl'lsx HanopHoro A'B'I{-
xeHr{s BeAercfl [6] no Sopuy"ne:

2 9 , '
((p"- i-  ("* - j-  (otu * (.oyo), (30'-30)

rAe o- cyMMapHaf nJroIIIaAb nol iepeqHoto ceqeHHfl

no4osa6opuux ornePcrrafi;
(or" - rooQQHuMeHT conporuBJleH,Hfl B orrBepcrl'In

(anq Ma,{blx ornepcruft B toHxofi creHKe
(orn: 0,06) ;

(.oya - xosSQltqureuT, yuurltnarcrrlufi norepu Hano-

pa rpu coyAapeHHu ctpyfi ;  B nepBoM npu-

6nuxenun npuHl tMaercs PaBHbiM l .

@uz. 30-27. Bawenuotrt ao-
donpueuruux c oduuivt nPYco.tut
omaepcmud' u c ttuttuudPuwe-

ctcuiL Samgopo.tur

1 -  Peuerra;  2 -  3arBop s Pa6overt
noJIo)KeHHH; 3 - SarBop B noIHsIrOM

NONO)KCHHH

B Sopruyrre (30-30) Bce xoe$SuurueHrbl -orHeceHbl

cKopocrr.r Bo BXoAHoM ceqeHHIH, panuofi  o:9.
G)

Q'

BepTi{t-

" \ , T 4 T E P A T Y P A

1 .  A l r y u a x  C . T . ,  P e r y . n r . r p o n a H u e  p y c e J l  p e K  n p n  a o : o s a 6 o p e ,

Censxoerss, 1950.
2 . B u 6 u r o e , [ [ . H .  r a  [ I e r p y H P I r { e B  H . H ' ,  . r - l e : c e l t e  3 a -

Tpy,[.HeHr.rs Ha fu] lpocraHlrusx, foceueprons,r,ai ' ,  1950.

3 .  B a p r a B a p o B  C .  f . ,  3 r c n . l y a r a u u o H u b l e  p e x c z M b - I  r l 4 n p o r e x -

HlrqecKHx coopyxeuuft AepnBaIIpIoHHbIx rH.[pogJ-IeKTpocraHlrul l ,  focenep-

rong.u,ar, 1950.
+. f  p H tu n H M. M., fnaporexul 'rqecKlle coopy)KeHntl,  t ' .  I I ,  Crpotl-

r ' rslar, 1949.
5. 3 a M a p H H E. A. u Q a H.u, e e n B- B, iu,u,porexunqecKl' te

coopyl ieHna, Ceasxosrne, 1954.

6. "r l  e e u L4. 14., Bo.u,onpueuHHKI'I  rHtpo3reKrPt{qecKHX ycragotsoK'

locaueoroxs la r .  1950.

7. C o x o . l  o n , [ . .  f l . ,  Boaosa6opnlte ycrpoficrea i lnf i  r l l , lpocrai l-

uuft n l .rppr4farrut l ,  Cel lxosrug' 1937.

8. Ty 24-l0g-49, Texg6'{ecxue vcroBgrr H Hopr, lr ,r  npoeKTrapoBagvfr rvt1-

porexHHqecKux ccopy)f ieuri l .  BoairnpHeMHHKt{ c oJKpglJb-l l t  ;o:o:a6opo-rl

.u.epuearlr,rolrHurx fHrpoeneKrpocratlqul i ,  BHhLIf i \ l3C, locaneprons-

rar, 1949.
9. Ty 15-51, Texuflr{ecK}re ycroBl ' Iq I ' I  Hop\Ibl npoeKTI{poBaH}' l f l  l t {rpo-

rexHt{qecKux coopyt*(eHuir,  Bri .nonptleuuurlr '  c rny6r.trHuiv nolOea6opov

rnrpo3neKrpur{ecKrx crari i l t ' t f t  ,  BHI4 I4 |  }1 3C' focaHeprone.aar, 1952'



3l-1. OEil IAE TPEFOBAHUL lK OTCTOHFTHKAM

l. HasHaqenue oTcTofiHHKoB
r{ ycJroBrrfl nx npHMeHeHI{q

T J I A B A  T P H , 4  I I A T b  N E P B A f l

O T C T O I i H V I K H

llpe4e.trHas KpynHocrb

Tadauqa BI_I

HaHocoB, AotrycraeMux B ryp6nnn

rctofiHaxoe rlp:H Hctronb3orBa_
cr np,eAoxpaHeHr.re rHAporyp_
rreKTpocrauquft oT ficrr4panus,
rrocaMr.r Kpy,nHbrx Qpaxuwfi.
)It noM,ou,I,I,orcr,oftnrrrKoB n,p.e_

TeJrbHbrx KalraJroB. 
:acTpaJrblrbrx r4 paeupe4e.rr,u-

Orcrofiullx B ycJroBrrflx uopraa.nrHofi pa6ortr AoJrxeHBbrnorH.ETb cJre4yrouuae SyuKu.Hr4:
a) .ocax4arn 

nocrynarorqn,e qepg3 Bo.{,orp,HeMErHK HaHo_cbr' BpeAH're -^irfi nuoporyp6',n 
"i"-"nuiir. 

. Toqrn' 3pe-Hrlfl sarrJreuufi opocure.nlnbr_x cacreM $paxuuanrri, [peBbr_nu a rcuI'HMrH e aAaHHHfi rvf aKcHM aJrbHo ro'riyc,rn uorri' p a's ;ep ;6) perynapHo yAaJrffTb ooeBrrr'e e orcrbrirn,Hxe HaHocbr cMI{HIaMaJIrHoli sarp'srrofi A.us elofi Uao"-r]o*esnor? Bo,Ihr;n) o6..1::gTb rrocryrrreuue BoAsl B KaHarr c AonycKae-MbIMH cKopocrtM s u 'p KoJII{rrecrB'e' orBeqapqeM gaAaHHo-
uy^ rpaQuxy pa6,orhr KaHaJra.

uoopyx{eHue olcl-.oriHllKoB 1He ,o6gsar.erbHo ts Tex ,c,,I,,v_qa,flx, *o.11_ o6rqan MyTHocTb rroToKa He ,rip,eBbruae'
4,5 efa, np' y'cJronu,z, vio Koil'rrecrBo B3ts,euI,eHHbIx ,HaHo-' coB KpynHby SparqHft, K,orropbre ,H,e AoJrx{Hor.nooyo*ur*"u g3p,g]yp6uuu, MeHbrrre 0,2 e/n.

n eo o x o-{,H M0 crb coo p y)r{eu n s orclori HHKa,p eKo M,eH.(yerlcrrNPOBEpflTb TEXHHKO-9I(O.IIOTMHTI,CCKHIIH,PACqCTAMH 
IIyIEM CrO-\r' ,IIocTaBJIeHE.fl 

c Bap]IaHTOM, npeAycltaTpHEaIOuII.IM OTKaSot or',croftH,HKa.
llpeAean'br'e Mari.o'MaJrbHbr,e KpynHoc'rr.r eparqnfi uauo-coB, Koro,pbr,e He Mofyr 6tnt ao,uiueirnr B fu4poryp,6znlru'Ha'KOTOphre paccqHTbliBarorrcff oicr,ofiniarcn, HaSHaqarorcfltB 3aBH,CHMlgcTH OT Ha,II,opa, KOHCTpyT{qun qrp6r", 

-"o,o"oa_

crBa v MHH'epaJlotaqecKono co.raea uauocon,.orJlac',o
ra ,6n.  3 l -1 .

Kp'yn'uocrr @parqufi HaHocoB, AonycrLtMbrx ,B opocn_lenruofi cLrcreMe, y,craHaBJlntsaercq npoeKT,oM.
B rex c,'vgaflx' Ko'Aa gHep.errqecK'e 

KaHa.rrbr l.Icrrorb-sylorcr oAtroBpel,regHo Arn [s,1sli _opor.u*" 14 TpaccHpy_roT,cfl c MaJrbrMH yKJroHaM;r{, orCTo,in;* ;;;xeu o6oclleqH-Barb ocax{AeH'e Toro l(o.[HsecrBa HaHocoB, Koropoe npe-BbiruaeT Tp,au,cfl,opTupyrcx{yro cnoco6,uo,crb rroroKa B,Ka_HAJI.E.

Olcr,ofipaK AoJIx(eH o6ecneq,asarb ocax{AeHue,HaIIocoB )B-r(orrHq'e'crBe' onpeAerrrreMoM IpoueHroM r-oiar.tafrri",ocax(AeHHff rHsHocoB B orrctofinlrxd. V*ur*"orri ;il,l;;;o'6e'gggq'gg'Ho'cTl{ onocrnnct Ko BceMy cyMMapHoMy,Ko"rz-

,nft pa3MepaMu 6o.nlure npr_
rruofi Kpynuocru (cu. nuuie).
Br{6,H,pa,eTcfl B npeAelax g0.-
/I. S,HaqeHiHfl [r,po&euta o6ecne_
AJIOM KOJI,HqECTBE HO,H.O,COB, A
IUOM fiX KOTUIIECTBC.

orcroliulrxa, KpoMe o6uqsux
HcxoAHbrx rvrareptaJIoB, ueo6xoAlltno I.rMerb:

a) nHAponorHcecroHe AaH.HbIe, [onyqeHHbre B,peSyJrbTaTe
cneu'a.rlbrro fiocraBneHHbrx ugucxanrgi?, a 

"*ari"o, 
Kone-6asns' pacxoAoB r'r ropr{3oHToB B [ep'oA ABHx(eHHfl HaHo-coB; KOJrHrrecTBo tE lvrexaurHsecxaft cocraB AoHHbrx I4 B3Be_rrreHHbrx ,HaHOCOB B 3aB[.rcHMocllH Or EpeMeHH roAa [.r pac_

xoAa Bo.qoToKa; fu,4ponorr{qecr(He xapar{TepHcrl.ixrH BoAoro_
KA, UCO6XOAATI'IC AJI '  YCTAHOBJIEHI,I '  BgTIHqXHhI TiPOMEilBHOTOpacxoAa;

6) rpa(rux norpe6eennra BoAu HB orcrof inuxa.

2. S.nerrleHru orcrofiHnKoB

OrcrofinnKr.r rr.I ) 
-; 
; ;;;ffi T,;T: % ."1,.#f ffi" ; i i:' 

.uTl?. ( pJ,: r:l,' i I :'oriHax; 
2) Kaivrepa' (oaua vJrH He-

lxoAHT OCaXAeHlne HaHocoB;
qacTb H nepexoAHbre yqacr_
c BXOAHbTM r{ BbrxonHbrM.
arolllue orcrofiuux c 6epera-

'{eJlnlr1ns Orcrotlnnx Ha OT-
TKH pacnpeAenr.rreJrbHbre Ailfl
)ro pacnpeAeJreHnfl cxopocrefi
KaMepbr orcrofiuuxa; 6) Bbr_

Ha,rnvue xnap-
qeBbtx qacTHrI

HNH AHA.TIOTHT{-

HbIX I,IM NO

TBep.a,ocTH

Haat,t . tue cne-

Hanop I I lHarbHblx ycr-

s il- | porlcTB .rlJrfl 3a_
IIIHTbI OT HCTH.

paHr.rs

flpe.u,eaunaa
MAKCHMAJIb-

Harr KpynHocTb

epaKrlarl  HaHo-
COB B JE.frT
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@uz. SI_1. Cxeua omcmofiHuKa
' l  - sxoaHofi 

1op9r; 2 - xanat; J - nol.soanuruft (pacnpun.n"-'rerrsuft) raHar; 4 _ yqoh;5 _ repxon"fr ;6;;;*l l i, y*u.ron;6 - pas'ieaoy.:t^" 
-^t]ul""; 

' 

.7- pa6ouae .{airs; 8 - xanepu;9 - nporrrHsHbre ranepeuli lo _ buxo,uuofr aopor; .11 _ Hrlsonorinepexo,u,Hufi yvacror; 12 _ co6upare.nr,sr,rfr _;;;;; i,i _ nporo,"-Hoft xoalerrop; I4 _ nporrnulnnon raria"n

xoAnoft uopor (Hnxnaa ronoBa), qepe3 xoropufi ocBer_neHHafl BoAa nocryrraer B co6upareninnfi xuHltr; 7) i;i-soAgulufi, HJrtLr pacnpeAe.rrxre.nrsufi (, 
"*.oKaMepnhrx--:l:lggllg*) , Kalar, cnyxaurnfi anri- non"oau BoAbr Korcro[HMKv H tpacnpeAeJreHr{s ee MexAy xauepaM,N;

8) co6r.rpaie.rr"urfi *"irn, 
- 
.-*auHffrorqafi sbr"xoaHol nopor
lrlltfl, Manacr,paJlsgufi KaHaJI H
eH (a KaMepax ilepuoAurrecKo_
3aAepx(aHHbre B KaMepax Ha_

{e ranepeu (n xarraepax Eenpe_
rotrIHe Hanocbr no gcefi AnHHeI(aMepbI r{ yAansrcque Hx H3 orcrofiHHKa; ll) npoMbrBHofi

Igil:ITf, npuslruarcurufi HaHocbr H3 npoMbrB'brx wn
coopHo--npoMblBHbrx raJrepefi H OTBOAfiI.unfi ux Ng orcrofi-
Hr.rKa; 12) trpoMBrBno,fr xauan, rBnrrorqrlfica npoaoJrxeufleM
rrpoMbrpuoro KonJreKropa H cnyxarqnfi A.rrq orso.qa yAa.[q_
eMEilx Rg orcroEnr{Ka HarrocoB s fiExnr.rft 6seS HJr}r ApyroeROHH".eHEOe Mefro; 13) o6xoAsofi KarraJr, pacnonox(ennrrfi
pf,AoM C OTCTOfiHHKOM H crry)Kaufifi l.ns no,qru" BoAn B
o6xoA orcrofinnxa.

f l  p n rr, l  e rr a H n e. O6xoaHofi xauaa ycrpautsarcr roJrbxo rplrKaMepHbrx orcrol iHuxax.
c,[,Ho-

3. Knaccn0HKarlnq oTcTofiHHKoB

B rocneA'ee Bperv,y 6unu npefi.noxeusr orcrofiH'Klr Bycrogx I{ B 6Urax 6erouuux n.nornH, Ho noKa STOT THneule He ocYrqecrnnen.

OTCTONHHKH
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3I_2. BbIEOP THNA
H MECTONOJIOXEHHq OTCTOHHHKA

l. Vslosns eSSermHBHocrH pa6oTbr oTcrofiHHKoB

SQ0errnaHocrb pa6oru orcrofiHura saBrr.ro'r or paB'o-MepHocTH pacnpeAeneHHrr pacxoAa nocrynarclIIefi ,BoAbrMe}K.IJy KaMepar{H H pannorrre,pHocTH no,in cxopocrer? BKaMepe' totn:$:-I-e 6npeaeo"',o.." ycrroBHrMH noAxoAaloToKa x orcrofiHruKaM.
Ans paB'OMep'ocr,r'r cxopocrefi 

JBo Bcex KaMe,pax neo6-xoAr{Mbr: o6ecne'reHre npanro.nuHerisocrn youar*L rpaccbrKaEeila flepeA BxoAoM B orcror.rHrEx; IIOABOA rIOToKa na_paJrJreJbHo oou orcrofiHuxa; npIdMeHeHHe paclrpeAe"rtuTeltb_
HbIX KaHaJIoB c o6parHuu yr{JroHoM AHd, c HanpaB,rlrrc_ut{yH creHKaMH pr pacqenaie.nnrrru [oToKa.

I-lepea orcrofiHu.rx;"",-6;;;Lut."nr*" 
c BoAorpneMHH_KaMtil, nJrfl o6ecneqeH,Hq HopMaJrbHoro rroAxoAa BoArt KBoAonp[eMHbrM orBepcr'ffM B BepxHeM 6;aoe ycrpar.ilBa_IOT pycnoBb[[paBfiTeJrbHbre 

w cTpyeHalpasrqrollHe coopy-N(eHI,Is, BE{nOJrHffeMHe corJracHo cneqHaJrbHbrM 
"aoopra6i,_HbIM Hcc'rleAoBaTry MoAenr y3na. B 

-;"";p;; 

orcrort-HI4Ka o6ecneqfis_anr paBHoMepio*- pacnpeAeJreurae cKopo-crg! xax B nJraHe, TaK {E no rnyouHe.

lgr 
nu6ope nhH,Oorr.e 

-- 
r*o"o"rquhrx B saAauHbrxycnoBHqx pa3MepoB orcrofiuara n:porr.rgBoAffT TexHHKS_SK.H'r\ffiqecKoe cpaBHeHHe,BapI{aHTOB C yqeroM HH)KeC,,e-

AyIOU1g19'

$tnvtxa HaBHaqarcT BogMolKHo
o6H.IHo BHarIHTenbHo cHrll_
<ai B cPeAuzx yc.rroBaffx
r 4_E 14, TaK xax ru6op

orHome'Hr{ rir Moxer nr*u.f"uo;t."tr,iJ#tl#T:trJ
6) ,B oTHomeHrr,E cpeAner? cKopocrrH AB[.r)KeHrH, BoAtr BorcrofiRUre us Bap[aETOB c 6nugxlru' TexrrHKo-sKOHOMH-qecInHMH rroKa3areJrsMH n*6npa* BappraHT C 66.rliru.rna3HaseHHeU cpeAnefi_cKopocr'r ,  TaK KaK B 'TOM CJryqae Bbr-naAex*ie rB orcrofiRnxe MeJrr&rx epar<qHfi ni"oaou yMenb-

maercr, uepraufi o6reu HcnoJrb'yercfl ruraBHbrM odpaaonn
EJrn ocaxAeHr4r r{pynHhrx BpeA'brx opuxuuon--"u"oao" Ho6lervarcrcR ycJroBnfl npounria orcroftuura.

LJTCTOHEHKI{ C MCXAHHqCCTOfi OqNCrrOfi S TOM6I,IHAqHH CTHAPAB''IUqCCKHM IIPOM'IBOM NP.'TMEH'IOT 3HAIIHTCTbHO PC-x€, a orcrofiu'xu'r c MexaHr{qecxofi o*at*ori - prcKJrro-qHTe.ilbt{o Ha opocprrenbHbrx cf.rcTeMax.

Z. Bu6op Tr{na orcrofiHnKa
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,!i,r,ro7ttou lrytu?.

Bcoflaoil nopoa Swgoflttori ,rry11///'/

- 4,r,//a

Quz. 31-2. Mnozoraxepnwd omcmofrxurc c nepuodutecat.tt nloJruso'tt

,r- nrafi orcrotxrxa: 6 - noono,rl$Drfi Da3Der no ocn orcrofBlrxa; I - D""np".n"n"."r""" f katani 2 - t'on1y.t'H''I1.,,,t'11?11'.t' lit;il'l,lffr9lil1T
5 -' ',-6fi11#il:#xi;"0,:51-fi;",1";Jlx*xl.{.r:""i"ir:"xTp"""Jd-';"}i31:lT;ilXX,""#v.Hfi'}[-:ffil.::d"l,iiiiiit"ii"' -nq'ua

s,'.)
\*

@uz. 3I-3. I lpodotonbtrt paspfi omcmortuurca Henpepb[6H0?() )eilcmautt

- vcno*o'rerrbH'|'te nouraro+Heer{-HT:f":3=fftrd 
.?; ?Yt"H'l'ilJt/$xf,;t$ ::;^l;o'!, ip:{3;1?i,iiJ;i"il'l;Jl'1'l."ni' ,l'i,|""

, l r n i  4 - o r B o r  o c B e r -
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Hapa4y c 3THM TaKoro rurra orcrofiuuxll rpe6yror no-
'BbIIUeHHO|O npOMbrBHOfO pacxoAa.

n) OrcrofiHHKrr.r c MexaHrrqecr{HMH ycrpoficraaun \nfl
OTIIHCTKH OT HAHOCOB, ACftCtNYrcUIHMH g XON,I6.I, IHAIIAH C

nHApaBnHqecr(HM npoMbrBoM, rrpnMeHflrorcq B cfyuanx He-
AOCTaTKa rBOAbr AJrfl trpflMoro npoMbrBa npl,r Becbrua 6o.no-
uoii KoHrIeHTpaWV H?H,o'coB B BoAe t4Jrr4 rrpt,t ueo6x,oAn,-
Mocr,H ocao6ox4eHllg BoAbt oT HaHocoB MeJrKI,rx Spaxunfi-

flp'u rexHuKo-gKoHoMurrecr(oM corrocrdrBJreHnu BapHaHToB
ytiHTLIBaIOT nOTeprH BOAUI Ha npOMbIB, eCJIH OHrH CHruKa-
ror noJre3Hyro floAaqy BoAbr.

B KarlecrBe ocn,oBHbrx rrr{noB orc'i-ofiHnxon npeAnoqHTa-
IoT orcroitnuxu HenpepbrBuoro AeficrBnq. Hau6o.nee pauH-
oHaJrbHbrMlr Lr3 H.Hx flBflqlorcq orcrofiuu'nrn c rllApaBJlMqe-
CKHM npoMbrBoM, a r{MeHHo: MHofoKaMepHbre ,c nepl4oAM-
FiecKHM rrpox{brBoM ({ur. 3l-2) r4nrl. oAHoKaMepHbre c
HenpepbrBHbrM npoMbrBoM (Qzr .  3 l -3) .

3. Brr6op MecTorrorox{eHnq orcrofiHnKa

Bu6op Mecra r.Jrfl orcrofinuxa B cncreMe, noMHMo o6-
rllecrpol,rre.rrbHbrx ycr,orBufi, gaBHcHT or yc.nosufi BXoAa
BoAbI B orcrofiHux, Koropbre AoJrx(HbI o6ecneq,Hsarn Hop-
uarrHtrf i  npoqecc oca>xAegll f l  HatiocoB B KaMepax; or
ycnoeutl, onpeAeJrsrouux'Bo3MojKuocrb ryAo6Horo yAaJre-
I I I , I f l  OTJIO)KHBIUIHXCfl B KaMepaX HaHOCOB, B TIaCTHOCT,H OT

Be.rrlnqHHbr nepeilaAa Mex(Ay y,poBHeM BepxHero 6leQa
oTcToriHHKa H ypOBHeM BOAbr B KOHUe rrpoMbrrBHbrx yCT-
poftcrn.

I'Ip,u nu6ope MecronoJroxerrus oTcrortHuKa lr{HTbrBsror-
Cfl CJICAYIOIqHE IIOJIO}KCHH'.

1. CoerueueHr.re orcrofiuuxa c BoAonprHeMHMKoM (Qur.
31-4) Aaer ,B oTAeJrbHbrx c.[yqasx npeuMyr[ecrBa gKoHo-
MrrHqecKono nopsAr(a (no cpanHerrFro c rpscrroJrox(eHHeM Ha
aauare), Ho o6na.[aer psAorvr 3KcnnyararII{oHribrx HeAo-

crarKoB. Vc.[oB,r,rs gKcrrJryarauHH ycflox(Hqrorcfl QyHxqun-
Mr{ np[eMa BoAbr HerrocpeAcrBeHHo H3 pel(u; MHoroKaMep-
Hbre BoAorrpueMHuKll-orcrofiur{Kr.r I{MeIor qpegMepuo luptpo-
I{He BXOAIIbTe nOpOnU, 'BbrxoAfirrlHe 3a npeAe.rrbr eQQexTua-
Horo npoMbrBlroro AeficraHq3arBopoBnJrortrHbr: xoae6aHac
iy,poBHrr BepxHero 6teQa nepeAaroTcfl B AaHrroM cryr{ae
HenoopeAcTBeHHo rB orcror?sttx, BcJreAcTEHe qelo B naBoA-
KL B ero KaMepbr rrpoHHKaeT H3JrHtUHee KOTTEqeCTBO BOAbr.
flocroqHHoe pefyJrupoBflHrHe pacxoAa orcrofiunra BarBo-
p2MrH Ha BXOAI-IOM nopore npaKrHqecKr4 rreocyqecTBHMo;
HepaBlloMepHoe pacilpeAeaeHrlre pacxoAa Me)KAy r(aruepaM[.r
orcrofiguxa BcJreAcrBrlre Kocoro vr tlioryqero H3MeHflTbcfi
co BpeMeHeM noAxoAa rroToKa K Bo.(onlpH€MHoMy $rpoHrj
(xococrpyftHoe reveuue) co3Aaer B KaMepax 3oHbr noHH-
xeHHbrx cxopocreri  i r{  MepTBbre npo.cTpaHcTBa.

f lpu sa6ope Bonbr r{3 BepxHero 6teQa He[ocpeAcrBeHHo
B saKpblTuti eoEosoA (rouxenu, rpy6onp6rs64) orcrofiHr.rx
o6uqHo coBMeutaorcq c soAoga6opoM, a [,rHorAa rH c trJrc-
Tr.ruofi, ec,'rH Ha T,pacce BoAoBoAa HeT yqacTKoB c orr(pbr-
TbIM KaHaJrOM. B rpeAr{r{X cJryqaflx, npH MaJrbrx rpacxoAax
BOAOBOAa, OTCTOfiHHK .paCilOJ'raraIOT IIOA Setvrrefi Ha TpaC-
CC TOHHEJIS.

2. PasAe{rHroe pacnoJro}KeHHe orcrofisuxa c ilepeHocoM
orcrofiuuxa Ha xaHaJr rleJrecoo6pa3Ho B cJryqasx, KofAa
no ronorpaQHr{ecK'HM ycJroBHflM paBMeuleHrr{e orcrofigura
Ha nJIOUIaAKe IO.i-IOBHOIO y3JIa npaKTMqeCKILI He,BO3MO>KHO
HJIr{ KofAa Hanop Ha roJIorBHoM yaJre, npiluRrnrfi tro ycJro-
Brr{rlf o6ecflerrenr4s ueo6xoAHnrofi oTMerKLr Arq eoAosa6o-
p?, HeAocraroqeu A[rr o6ecne,ieHr]rfl H])KHbrX cKopocreft B
npoMbrBHbrx raJrepesx.

Orcrofiuurcu, pacrroJro>KeHubre Ha rpacce KaHaJra, pa6o-
Talor no cpaBHeHHIo c orcrofiHiuKaMu, coBMeu{eHHbrMrI{ c
BO.(OnrpileMHLIKOM, B 60.nee JrefKHX yCJTOBHflX 14 B 3Haqlil-
Te,rnriofi Mepe JII,t[reHbI HeAocTaTKoB, npMcyul,Hx ilocJIeA-
rrrHrrr. o.qgaxo npfi pacnoJro)KeH[.rH orcrofiunxa paSAed'rbHo
or BoAo[pfieMHHKa ro,'rosuofi ycacroK KaHaJra AoJrx(eH

n 6

@uz. 3I-4. I Inaru omcmodHuKq, col. tr teI4eHHo?o c Bodonpue-nHttKo.tr

. l -Hanpaearrrcqac crenKa BepxHero 6se$a; 2- nportuBHble orBepcrus nopora Boronpuet\{Huxa; 3 - eo;roc6po:.

4 -  ia lepen rps3ecnycxa;5-  o r rpuru f r  aororc ;6 -  rousea l ;  7 -  rpexxa l tepHuf i  o rc to f tuux ;  I  -  aopora

L
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6urr paccqnTaH Ha cKopocrn, Aocrarorrnhre AJrfl TpaHc-
noprHpoBaHKfl' Bo B3BeIueHHoM cocrofiHHlt Bcex HaHocoB,
nocTy[arculfix Ha BepxHero 6reoa.

Bu6op roro $'.'rrr MHoro peueHlrrr o MecronoJroxeH'?rl
orcrofiHruxa e cncreMe IIrpoH3BoAt{TCtr Ha ocHoae rexHrHKo_
3KOHOMHqeCKOTO cpaBHeHHfl HeCKOnbKHX BapHarrToB.

.  3 I_3.  KOHCTPYKUHH OTCTOAHHKOB

1. MnoroxaMepHbre oTcrofiHlrKH

3rrr.r orcr,ofiuq.rKr.r HMeror cneAyrou{ue KoHcrpyKTr.rBnbre
oco6eunocml.

a) Ko.[Hrrecreo KaMep onpeAeJrffercrr B ocHoBHoM ycno-
BHqMH npoMbIrBa orctotittrHxa, T. e. coorHolxeHrI{e\,r BeJrlI-
qHH :pSCHeTHO|O [poMbrrBHoro pacxoAa, orcrofiHrura u Bo3_

_.Kayepm 
orcroi?nuxa npuMbrKaror K BxoAHoMy nopory

rlpH noMoulH IIe1pexo.(Horo yqacrKa, o5ecneqHsalorllero
[JIaBHoe pacrrrxpeHrue noToKa. Conpaxeurae Aua orcrofi-
HHKA C BbICOKHM BXOAHbIM NOPOTOM OCYTICCTBJISCTCS OT-
KocoM, roropufi pa3Merrlaercfl ts npeAeJrax nepexoAHoro
yqacTr{a.

AHy jpac''peAeJrHTeJrbHoro KaHaJra nprprAaror o6parnnfi
YKJIO}I ENg. KOMNEHCAUHH YMCHbNEHI,IIff CKOPOCTI{ 3A CqET
pacrrrnpeHnx pacrlpy6a.

n) flpounraut{e ycrporicrea ,Eeraror c pacqerorvr Heno[_
ToruIeHHs ux co cropofibr Hr{)KHero 6teSa npn .nrc6ux
ropn3oHTax B HeM B nepnoA uaeoAxa. B- urnpoxnx
KaMepax ycTparHBaIOT CTeHKI{ CeKTIITOH[.rpoBaHI{fl Ha BhrCO_
Ty, HecKoJrbKo npeBb{rtrapqyro oTMerKy MepTBoro o6teua.

A.ns ycnemgoro flpor{brBa HaHocoB co6nrc[aercs orno_
meHl{e b : fr-( 15, rAA b - urp,una 

"r*ar,^-il 
uo.oru

c.,Iofl BoAbr ltfl{- npoMune. ,[ny r(aMep npt{Aaror yKrroH no_
rPfiAI(s 0,02-0,005.

2. KoucrpyKrIHH gJreMeHToB
MHOnOKaMepHbrx oTcTofiHHKOB

3ru KoucrpyrilturH o6uquo il.rMeror cneAyrorrlue oco6en-
HOCTH.

.a) PacnpeAe.n,urerruufi KaHaJr c 6oros orpaHnrruBaerce
o6aerqennnuu 6erousunrr.r creHKaMH. Anuug pacnpeAenu-
TeJIbHOtO KaHana BblnorHffeTcq B BHAe r(oHcTpyKT,HBHO
apMlrpoBaHHofi nJrr.lrbr, paspesaunofi uBaMm Ha prA eJre-
MCHTOB.

9 - Bepxunn rorroBa (axoanofi nopor) ilpeAcraBnfler
cooorr no cyulecrBy [oAnopHoe 6eronsoe coopy]KeHHe c
3arBopaMH Ha rpe6ue (enr.  3 l -b) .

Vcto&r, o6pasyeuue creHKaMM rpauHTallnorrHoro rrHrra,
OTAgIIflIOTCfl IIIBAMR OT NPONCTHOft '{ACTH, KOTOPAfl IB CBOIO

@u2.31-5. Bepxunn ?orto*a (axoduort nopoz)
omcmouHuKa

, l  -  ycnoronreJrbnbre penrerru,. 2 - noprantnufi  xpaH rpysono.u,r-
eMHocrbr.o 76 m; J - nas- rnrr 3arBopoB

oqepeAb pagAe.ltrercq rrrBaMH Ha gJreMeHTbr. Ka>x,quli e.ne-
MeHT cocToil{T Hrg nnHTbI flopora Lt 6uxbs, xecrKo 3aAe-
JIaHHETx B rtnrTy. .(.nuuy aepxuefi roJroBbr lpHHHMaroT B
npeAenax 10-15 ,,t+.

n) I{enrpanr_Han qacrb (raraepn) BbrnoJrHflercfl [.rB ap-
Mr.rpoBanHoro 6eroua (eur. 31-6). EoxosHe rroAnopHbre
creHbr npfiHHMarorcs yr.uoo6pasnofi eopun. paaAe.nnuue

creHbr, KoTopLdMr.I mcrofigux pagAenqercfl Ha Kalrepbr
npHHHMarorcff ranpoo6pasHoft $oprr,rn. Creuxn ceKur.roHH-
po_B_aHHr r(aMep npuHnMarorcr Bbrcotoir 2-2,5 u.

I{eurpantuaa qacrb, ecJrn oHa BogBoAnrcq r.rg 6erona,
AeJIHTCff nO IJIHHe BOAOqe[pOHnrIaeMbrMH mBaMH Ha yrracT-
Kr{ AnHHori npnuepHo l5 .*t, ecJrr{ HB xeneso6etosa -.40 n.
rlpu npoeKTripoBanr4u Ueurpa.nruofi qacrn Bo3MolKHo raK_
x(e npnyeHeHr{e Aorosofi r{oHcrpyKquu. B AByxiraMepHbrx
orcrofisnrax 6oxoene creuKr{ rrpu 6.naronpusinnx feoJro-
rr{qecKux .ycJoBHqx Moryr 6urt ocyulecrBJreHbl B BrrAe or-
KocoB, noKpblTbrx 6eronguull nJrHTaMH.

f) . 
Bepxnas 

_rracrb umxuefi FoJroBbr (sbrxoAHoro ilopo-
ra) (Q'nr. 31-7) npeAcraBJrffer co6ofi 

"o.uo**" 
rroaKrilr-

rlecKoro npoQnura, qepeg roropufi ocBerJreHHafl ,eo,4a no-
cry[aer B coeAurrmre.nssufi Kana.rr. B nrnxnefi qacrn
roJroBhr pa3Meulaercr npouunuoft KofineKTop AJrfl OTBOAa
'B HHX(rIHri 6re$ HacbruleHHofi sasocaMl.r nynbnbr.

floaepxnocrnufi BoAocJrr.rB pasAeflqercff 6nxauR Ha
croJrbKo oleepcrEfi, cKoJrbKo cerqufi q.rMeercq B cocraBe
qentpa.rr-uofi qaerH. HHxHqq roJroBa, o6Hquo HMeroulafi
AJITHITy 8-10 ,lz, coopyxaercq rfiB 6eroua, a B oTAe,,rbHbrx
Mecrax KoHcrpyKrIHq ycuJlr.rBaercfi apruarypofi. Eurun
x(ecrKo 3aAenbrBarorcfl B MaecHrB IIopofa. I-Ipounrnuofr

@uz. 3I-6. ITonepeuuotrt

.I - creRxa cexqnoHup0Barrug;

pasp% no Ka-ilrepa_u

2 - paeae;rbHaff creHKa

'l 8,50 '',450
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@uz. 3I-7. Humusn ?ortosa {ocrxoDruoil. nopoz)
omcmou,HuKc

1 - npOvunHarr iarepe s; 2 - nopra,r i .uui l  Kpan rpv3ono.u..bet\rHo-
cTbto lD // ,

I{OJIJTeKTOp coopy)Kaercff B BHAe rad'reper4 i{3 6eroila q4Jril
x<e"rego6eroHa Bbrcorofi  se MeHee l.S ., t t .

Codrrapare,ruHrrrfi KaHeJr coopyiraercq c 6ercsutruia, a
rIpH 3Iiaqrute"ntuor? Bbrcore c )r(efle3o6eroirHsrurH creHKaMH,
AH;HUIe - B rB,HAe KoHCTpyKT'tHBHo tp\{rrrpoB2Httofi rrJrnTbr,
paapesaHuoil  rrrBaMn Ha pqA 3.ireI{eHToB.

3. C4HoxaMepHbre orcrofiHHKra
c HerrpepbrBHbrM fipoMbrBoM

f lpoAonruul i  pa3pe3 orcioi lnruxa HerpepbrBHoro Aelicr-
eus.. Heo6pax{eH Ha Srar. 3l-3. Ms oAHoxaMep}ibix or-
croiluuxos B oreqecr,eeHHori crpo,rrre,rtucfi npar{TLrKe ITo-
Jlyrirr.{Jrr{ pacflpocTpaHeHHe orcroirttrlrr,ra c[{cTeMbr flpo-
ueHq.

OAuoxauepnrrf i  orcrof iH+rx crrcreMbr
craB.[rrer co6ofi 6accelig c geM".'rflribiM].rr
r4Jrw | : 1,25), sarrIHuIeHHbir{H lvrocronort,
IieMeHTHoM pacrBope vnv 6erossurvu.r
3 1 - 8 ) .

Fpourenn npe. f  -

or r {ocaMr{  (1  :  1
NrouleHI{eM Ha

n.rr{i,rraMru (Qur.

Bepxurfitl H HM)KHfifi roJIoBbI lip,r411;141421grcfl B E,lrAe Bert-
JrfiHbrx noporoB c 3arrlr{THbrM noKpbrrr.reM. Ha sepxonofi
roJroBe ycraHaB/rI{Baercf l  ctrcreN{a,p0IIIeroK, ceroK Lt 6a-

@uz. 3I-8. llonepeuuufr paspes oduorcarwepHo?o
omcmortnuxa

/ - nolso.tqururi rorox; 2 - rpy6u (c6opHo-npo\rbrBubre ranepeu)

50 3ar. tzS

$r{
\$-

f r2u
/,94

785

@uz. 31-9. Ifpodottuuofi paspu no_sxodHott)- nopo?y
omcnzoilnuKa cucme.ttat f poweHfr

i  ; lPy.6qs perrerKa npoJrerot!{ 3,7 tu; 2 - veranmlqecxuft rroroK
,:uruuz;  J -  rerbQep rpy3or ioAbeMHOCrblO 0t5 m:;  4 _ copoyaep_
,X'u"1:]l1T_--qlurerKa npo,{eroM 2,4 .tt; .. S _ 6pyc 1B)(1g- cir;
o - crpyenanpaBJTfiFouraq creHKa; 7 _ croftt<a paCnpeaer-raienlnofi

Jror{Hbrx- aarpax.4eu,Hfi  Ma.J'rofo .Hariopa (ezr.
lni:osori roJ-roBe ycrauaBJlHBaercs 6b;roqnoe

p e u e T K H  
!

ua;roft rBbrcorbl.

3 1 - 9 ) .  H a
3afpa)KAeHHe

Ilo Any 6acceliua npor(JraAbrBaercq cracreMa rr,DZJr,,-r€Jrb-
Hbi-\ c6opno-npoMbrBrr,brx ranepeft. Oru ra,rrepeE 

^uur"olo,

?_ npountenofi KoJrJrer{Top, ral{etoullafi r{erbrpe ceKrlrii.{.
Ka;xAaq ceKrdufl -co6nipaer npor\,{brBHyio nynnny c l/a rr.rro-
Irra.rn AHa 6accefisa.

Ilpovtreuoft Ko"ruleKTop 3aKaHr{IiBaercff 6,uoxol,r 3artBo-
poB, npH oTKpbrToM rioJro)rieHlrH KOTOpbTX nyJrbna [.r3 npo_
rubrB-Horo KoJrJreKTopa flocrynaer s HaxH]rfr 6re+ qepe3
rpn:enofi  KaHa.rr.

Fn" 
nponycKa 3HMHHx pacxoAoB ycrpaHBaror o6go.q-

uofi  KaHa.rr,  orpalKAaeu'r? 
-c 

nepxonofi  bro;ponnr 6anoq-
HbI \ fM 3aTBOpaMiH.

IlpeanayuecrBoru orcrofiH[.rKa oucreMbr flpomeus flB-
JIfiCTCfl ETO SKOHOT,IH|TIHOCTb; HCAOCTATKONI - qYBCTBHTCJIb-
HOCTb K 3acOpeHHro ornepcrnf i  c60pHo-npoMbrBHbrx raJre-
peH rBHyTp[-rBOAHbrM copoM, B Cr{Jry qero o6saaTeJrbHo Tpe-
oyeTcfi npHr,reHerrHe copo3aAep>Krr.rBarouIHX ycrpor?crn.

4. Orcrofinnrn c MexaHnrrecKofi oqncrKofi
HAHOCOB

OrcroiinurK npe.dcraBJrrrer co6ofi rpecurHp€Hunft u ryr,'ry6-
neuuur? yqacroK Kar{aJra, pacno;raiaenauft HenocpeAcrBe}r-
Ho 3a roJroBubrM p€ryrqtttar lrtt6o HeAaJreKo or ype3a
BoAu B cnyqae npoqlnbrx HepagMbrBaeMbrx 6epero,n, luSo
Ha AocTaroqHoM yAaJreHnrl oT 6epera, ecJrl{ noc.neAHNfi
pa3r{brBaeM.

Oqtacrxa orcroriuulr<a or HaHocHbrx ornoxenulft npoH3-
BOAHTCS MCXAHi l . I3 I {AMH:  SEMJIECOCAMH -  NPU NCCqAHbIX W
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3€MJIeqepIIdJIK?MrH - i lp,r.l neCqaHOlUJrHcTbrX OTJIoxeH[rrx.

r.rrn sroro npoJrerbr orBerpcrr.rft BoAorrpHeMHHrKa (roron-
Horo pervrqtona) Ha3HraqaroTcr H3 ycJroBrnr ueo6xoaqvo_
cr{r o6ecneqa rr 6eorrpennrc.rseH,HHft npoxoA s orsroiinzx
3eMJrecocHbrx'AJ[H 3eM{eqepnargrrbHbrx cuapa.(oa. orcroft-
Hir{KH 9TOrO TVfiA npHMeHffIOTCfl B OpOIxeHrHrH.

5. Meponpuqrufl no co3AaHnrc paBHoMepHbrx
cKopocrefi B KaMepax orcrofiHuKoB

B ue/rflx paBHoMeprnofo pacflrpeAereHuff cxopocrefi a
[oToKe no ecefi rny6raHe orcrofisnx a Ha nepexoAHoM yr{a_
crl{e ycraHaBJrHB^aroT nonepeK noToKa peurerr(r.r rH3 ipy6
AltlaMerpou 55-83 nn (eir. 3l-10). paccrosumn MelKAy
cfepxHqMrr{ npHH}IMaIoT c raKHM pacrreToM, ,rro6ul B HarH_
OOJIbluCH CTENCHH CTECHHIb CCIICHI,IE IIOTOKA B 3OHC MAK-
cI'{MaJrbHbIx cropocrefi. .[ericrnne TaKHx peueror( BecbMa
a$Sexrraeno.

I(ax npanrzJro, peflrerx,H craBflTcff_ _s 2-J prAa Hra pac_
cToflHurr{ 1,5-2 u Apyr or Apyra. Vxnou a"^u 

'n.p.xoAHo_

ro_yqacrKa o6ntqxo nplrHr{MaroT paBHbr,M | :2,5 .- t : g.
Paccrosnae Mexqy crepxHrMia [pHHHMaror Ha ocHo_

'BaHI'IrE SKcrIep'IIMeHTaJIbHbIx wr],/- HaryrpHrbrx acc.neAosaHTrzfi,
'B cpeAHeu 

_or 0,1 Ao 0,8 tt. Maxc,r'r-antnsrfi yroJr pacu,x_
pe1Hr crpyff npiuHuMaror paBHbrM 22_26".

Ang nHKBH,u,arruE BpeAHoro BJTHflHHfi ua pa6ory orcro,ft-
IIr{Ka 3ar(pyrJreHrfr, Ha noABoAflu{eM BoAoBoae ycipar4Baror
ycrroKol{rreJrbHyro perueTKy M3 AepeBflHH(brx creuox, pac_
CTABJICHHbIX C 3A3OPAMIH Or 8 AO 75 CN NPH TOJIII IHHC HX
5-9 cr4. vcrpoficr-no creHrir' arat BosMo)r(Hocrb B npo-

a l
st

A //o //-/1

cfruz. 3I-10. CmpyepacnpedenumetbHue (ycnorcoumetb-
note) peurcnryu

1 : ?99"fi oHl .(lenar cropoHa-c Hrrxrero 6reSa, npaBa,r cropoHa_
c_leq'lHero SreQa); 6 - pagpel .no I-t;. a - padpes io II-i l; 1'- ' l 'a-
upaBnflruulue Hs uBe.rnepl Jt 24; 2 - o6nqsxa- peuerrn ns rrrBennepa
.\i 20;. J - rpy6ur a-SS -ror- 

-_vepee 
0,4 n: a-- 

";opnu" 
yrorrKu

100\100\10 xz

o /70 I!-I

@ue. 3I-11. PacnonocrceHue- cmpyeHanpasxnnt4ux
cftrcHorc a nodeodnu4eil KaHane''omcmbrtruurca

1 - uo-lecrauqnft xaHa;r otcrorlnnKa; 2 ' pacfipejlennrealnuft KaHaJr
orcroftnrrra; J - BanoJrH-eHHe aepenanuurrlr ,r  ofyCrarr in;-- i  _ *er^n_

nHqeciifie croftxu: 5 - cterrlsure /IOCKH ril.rrrUnHorl S C.az

qecce 3KcnJTyaTarIrHH. OTKOppeKTHpoBaTb AaHHhre nHApaB_
"{HqecKtrx ucntrtauuri B qacrl,r 3a3opoB Mex(Ay creHKaMH
( Q i r r . 3 1 - 1 1 ) .

6. I'u4ponnexaHnrrecKoe odopy4oBaHne
OTCTOftHI{KOB

y MHofoxarlepHbrx orcrofiunxos c netpiHoAtrr{,ecKnM
flpoMbrBoM r{arrep EJrfl oTrirrloqernuff KaMqp kr pery/[r-
poBaHr,rfl npoMbrBHofo pacxoAa BepxHroro foJrorBy o6o-
pyAyIOT 38TBOp?MrH, H nOAbeMHbrMH MeXaHH3MaMH ̂ Jrfl,
HHx. I(olu.ruecrno 3arBopoB pErBHo KorHr{ecrBy ceKuuft,
H,a KoTopble KaiKAafl r{aMepa rpa3Ae,rifl€TCfl npo4oalHofi
creuxofi.

Ha,u6onee pa&lloHa.nbHbrM l.rurroM 3arBopa B AaHHbrx
yc-rroBlIfix flBrffeTcs n.nocxl.tfi xo"necuttfi sarBop IIpoJreroM
B y_peae.nax 2,5-6 u (u'r. Qr.lr. Bl-5, 14 gl-7).

HcxoAq ir.rg ;pe)KHMa rH ce3oHHoc.nu pa6orrr orcrofinnxa,
B KaqecTBe n0A6eMHbIX MeXaHHSMOs rrpr{HHMaTOT rrepe-
trBI{x(HhIe [opTanbHbre uilv MocroBbre KpaHbr. Ha rpe6ye-



TJIABA TPHEUAT6 NEPBAfl. OTCTONHHKH

787

MOfi BbrcoTe rrJrocr{He 3arBopbr 3ar(pennffrorcf rrpil{ noMour,H
I IOIXTBSTOB H IIOABeCOB.

l lpl coBMeureHHH BoAonpHeMuir.rKa c BepxHefi ronoBofi
orcTofiHrr.rKa HHorAa npiHMeHrroTcfl cerMeHTHbre 3aTBopbr
C HHAHB}IAYANb}NbIMH IIOA'bCMHbIMII MCXAHI,I3MAMU (EACXT-
po.ne6e4raMu c pe3epBnbrM pyqHbrM npHBoAoM).

Cneqnrsuqecxue ygrroBrr{ff 
-rpa6otu 

orcrofiH,r.rxos ficKr,rlo-
I{AIOT HCO6XOiIHMOCTb 'B YCTAHOBKC PCMOHTHbIX 3ATBOPOB tI'
ycTpoficTBe na3oB 3a il{CKrrIOqeHrieM cJryqaeB, KOrAa OT_
crorlHl{K coBMerrleH c rBoAorrpHeMHHKoM

Ha BbrxoAHoM flopore ycraHaBJrHBaror 3arBopbr, n:)
I(OHCTPYKIIIWILI *I NPOJI CT AM A H AJIOruI qHbIC 

YCT A HA BJT HB A EMbII\4
Ha nep-xueft ronoBe. B KarrecrBe 3aTBopoB npoMbrBHbrx
ra"nepefi nplrMeHqror nJrocr{He r(oJrecHbre 3ar,Bopbr c HaAe)K-
noti xoscrpyxurneil ynnorueunfi.

Ans suxrHeft foJroBbr rHcnorb3yroT nepeABHx(Hbre noA.b-
CMHbIC MEXAHII,I3MbI - NOPTAJIbHbIC Nil I4 MOCTOBbIE KPAI{bI.
Taxoli  KpaH Moxer o6cnyxu,narb KaK noBepxHocrHbre 3a-
TBOpbr, TaK H 3aTBOphr AoHHbrx npoMbrBHbrx ra"rrepefi
(cr"r. $urr. 3l_7). Paarrrepnr oreepcrrHfi, nepeKpbrBaeMbrx
sarBopaMr-r, rrp{.{}rrHMar,orcff no focr 46g8-49 (urr. TaKKe
ur. l7).

B o4uoxaMepHbrx orcrofi:uuxax c HenpepbrBubrM rpoMbr-
Boru (uanpurrlep, oucreMbr fpoureni) sarnopu, KoHrpoJrH-
pyrcurre pa6ory rpoMbrBrnbrx raneper?, rtloHrupyrorcq _B
oAHoM 6.nore.

o6urqno y_craHaBJrHBaroTcg clerbrpe garBopa - ro KoJIHqe-
crBy cerqafi  npoMbrBHoro ron.nexiopa, KpoMe rofo, ,B
napaJIJIeJIbHbIX na3ax - eule rleTblpe OAHOTHTIHbTX rpe3epB-
Hbrx 3arBopa. Kax npaBHJro, 3AeCb nprHMeHslor MexaHr.r3-
MbI C AOXIT.TMOM SaTBopa, TaK KaK MaJrbre pa3Mepbr _3_aTBC_
pa He o6ecneq,Hearor AocraroqHoro co6cieeHHoro Beca
A/rfl npeoAoneHHfl TpeHnff rlpfi orrycKaB[r4. Hapr60ree noA-
xoAflru,HM garBopoM rBJrflercr nuiHnoeofi MexaHH3M c
9/IeKTpOMOTOpOM, HaCaXeHHbrM Ha oAHOM C HHM Banry, H
pyriHblM nprHBoAoM (Oer. 3i-12), KaK rpe6yrourgfi  o,regl
MaJIO MeCTa .4"rrq ycTaHoBKlH.

. 3areopu, npeKpaqarcque Aocryn BoAu B
(ai.lvnnir) KaHaJr, ycrpauBaror B BHAe rrJrocKoro

Quz. -?1-12.  lonuui  samsop c BuH-
mo 8 b[.,v e tte rcmp ufi uqu po 6aHHbt.L{ ile x a-

HUs.iltO.tut

{ 
- pyunu" raJrb rpy3orrorbeMHocrbrc S n;

2 - BHHToBoft no,nter,,rttuft uexaHH3M c MoroDoM
aa BeprKKaJrbHoM ealy; 3 - pe3epBHbrfi pyuno ft

npHBon,; 4 - ntocxne JIoHHbre 3arBopbr

o6eoAHofi
safpa)K-

5

@uz. 3l-13. Ha6opruoe sazpaucdeHue mpanetloudaaoruozo ceLteuufl. Ha
-  3 c r a K a . { a  c  r r o H o p e n b c o r r l ;  2 - 3 a r B o p  J . l b  3 ;  J - s a r B o p  N  2 ;  4 - 3 a r B o p  N  f  ; ; - - o r o p H a f i

3arp4x,u,enus1' 7 - pyqHbre KoruKH rpysonoAbensocrro 2 rz

ACHHf l .

HarE6oaee ps{nouanbHbrM perueHr.reM flBJrffercff creHKa
rpaner{o,HAa.nsuofi $oprrlu (onr. 31-13), Koro,p3fi npr4
pae6opxe 3ar,pa)KAeHr{ff co3Aaer uaru6o"rree. 6;raroupuqrHbre
ycIoB{Hq npofliycl{a pacxoAoB IIO KaHaJry.

SU,MHqJW KAHAIq

croftxa; 6 - rrlra rnq xpaHeHufl
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-^3 g1:::ly:!""* orcroftnurax c.HenpepbrBrrbrM rrpoMbr-
auM (Hanpr{Mep, orrcTeMbr flporueHi) garBopH, KoHTpoJrH_
Pftourrlrg pa6ory upouunnui ra.,repefi, *oiir"py.r"" B
oAHoM 6.nore. 

---" '^ 'r-r

o6rrcHo y_cra'aBnr{BaloTcfl ilerhrpe aarBopa.- tro KoJrI{qe-
crBy cexqufi ttpoMbrB,Horo ,KoJIJreKTopa, KpoMe 

" Toro, ,B
napatJleJlbHblx nasax - eule qeTbrpe oAHOTHnHbrx tpesepB_HbIx garBopa. Kax rrrpaBlrJro, 3Aecr np.rMeHsror MexaHH3-
Mbr c Aox(rHMoM SaTBOpa, TaK KaK MaJrHe paSMepbr _3_aTBC-pa He o6ecne,rusaior AocraToqHoro co6crneuHoro Beca
Anfl rpeoAo.rreHr{ff TpeHr.rf npll o[ycKaHrrH. Hauoonee noi
xoAfuu'IM 3arBopoM rBJrflercr elilHnosofi MexaHHSM C
SnerflpoMOTOpOM, Hacax(eHHbrM Ha oAHOM C HHM BaJry, HpyqlrblM nprr.rBoAoM (Our. 31-12), rax rpe6yrourufi oqeHb
MIJrO MecTa AJrs ycTaHoBr{rH.

,_3araopu, 
ilpeKparqsrorqus Aocryn BoArr B o6eoAnofi

(sauHvfi) KaHaJr, ycrpafl.rBaroT B BHAe rrJrocKoro 3anpax-
AEHI{f .

Hau6onee parIHoHanbHErM. perxenr{eM qBrsercff creHKarpanerloiuAantu,oli Soprvtr (Qur. gl_lB),
pas6opre Barpalr(AeHlrr co3Aaer uam6oou6'
ycJIoBHff Upoltycr(a pacxoAoB rIO KaHaJrv.

Koro,paff npH
6.naronprnsrl.rbre

5 7

'  
@ue' 3I-13. Ha6opHoe sa?paucdeuue' mpaner4ou,uonunoro'ceve*ufl Ha ,).rrnn K&Hare

/ - s c t a x a . [ a c  u o H o p e n b c o M ;  2 - s a r a o p * a ;  
f  

- s a r B o p N 2 ; a _ 3 a r B o p N t ; S _ o n o p g a f f c r o f t r a ; 6 _ n u a , u . n c x p a ' e H H s
3arpax.u,eHns; 7 - pyr{HHe KourKr.r rpysonirareMHocrbrc 2;n- 

- ---
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3arpa>xAenue Ha6apaercn u3 sJTeMeHTOB HecKoJIbKHX

rHnos. o6c.nyxuBaHr.rie arofi cTeHKH npoH3BOAI{Tctl AByMfl

2.ToHHbIMlr iorurau,u npH noMoIIril 'I uoHopenncd, yKpen-

.rreuHoro ua f-o6pa3Hbrx crof ixax. ! ,an xpaueHug 3alpa)K-

ACHH'I YCTPAHBACTCq CfiEIIIHAJIbHAfl f lMA.

3I-4.  PACqETbI  OTCTOHHHKOB

l. Onpeg.enenue oclroBHblx pa3MepoB

OTCTOfiHHKOB

PeureHqle Aaggofi 3a\aqr BblnorHtercq IIyreM TexHHrKo-

SK,OHOMHqeCKOTO Cpa'BHeHUfl  lpt IAa'BapHaHTOB' paccqMTai l -

H b I X A J I f l H e c K o J I b l n H x r l p e A B a p H T e J I b H o S a A a i I H b I X 3 H a q e -

uufi: no.nsofi rny6,uurt orcroirirnx a - H H cpeAHefi cKo-

DOCTI,{  TCqCHHfl  B HEM _ U.' 
3naqes[.IrMl,Il H npe4raipl{TeJlbHo 3aAalorcfl HE ocHoBe

coo6paxeuufi, ras.nolxegHblx Bblure, H AaHHbIX o6 ocyulecr-

BJTeHHIIX, xopouo pa6oraioulux coopyll(eHusx- [o 
yc'nonu-

flM o6ecneqeuuq npoMblBa 3aAaHHag r.ny6uua fl A9JI)KHa

yAoBrerBopqrb ycJIoBHIo :

H  <  z +  g r P ,
anp

rA€ z - repenaA Me)KAy rypoBHflMlr BepxHefo 6leQa

orctotlltilxa lt HHrlKHero 6neQa rpsBecnycKa;

Qnp - yAe"'lsutifi npoltntnuofi pacxoA (sa eAlI{HrI4Ily

IurHplHHF,I oicroft Hulxa) ;
a np IIpoMbIBI{aq cKopocrb.

/J..ns cJlyqaa, KorAa AHo KaMepbI l{Meer yrutou fs, Sop-

Myrla (31-1) nPuuutvtaer BI{A:

(31 - r )

rArxyl,rYllrPYmuruir o6leu -

HCCI\ , {Of t  OCAXAAEMbIMH HAHOCAMI ' I

(31-2)

0 (31-4)
Hp a'P

o6reu uN>ruefr qacru KaMepbI'  3aloJl-

Ha pact{erHyl0 BblcoTy.

It + iosp --. ,+? ,
Onp

r,qe S p-.l i,JII, lH& pa6ouefi qacrH orcrofiuuxa;

is - upHIiI{MaeTCfi npeABapHTeJIbHo Ha OCHOBaHIIII

opHeHTHpoBo'qHbIX coo6paxceHuft.

@oprrlynn (31-1) u (31-2) cnyxar ArIn npoBepKu

seflHqplHbl lt l,- npuUnrOft Ha OCHOBaHIIH III4XeIIpI'IBeAeHHIIX

pacrreToB.' 
PaccerHas rJIy6HHa BblqucJlfferctl ro Qoptrtyile:

Hp:  l l  -  hax , (31-3)

t l ie haK-Bblcora aKKyMyJlllpyrcuero o6lelrral, 3afloJIHfle-

IUOTO HAHOCAMI'I B IICPHOA MC>KAY IPOMbIBAMH'

opHeHTHpoBotlHo npI'IHIrMaeMafi panuofi 25-

3 0 %  H -
f I  p l t  r , , t  e q a H l I  e. Oronqare't l luoe 3HaqeHHe 2u* nu6nParot Ha

ocrroBaIII4H pacl{eToB' H3'roxeEHbIX HH}Ke'

Pa6oqas rrrHpr.rHa OTCrOfirrHr{a onpeAeJlfiercfl no oopMyJle:

rAe Q - pa6ouufi PacxoA orcrofiHrlKa;

o cD-cpeAHfifi cKOpO^CTb B -OTCTOfIHHKe' 
npHHHMaeMaq

no tuon. ili-2, a 6o'nee rotlgo no S 50-52

ry t l l .
flonuas AJtHrIa orcrofiHl{Ka S craraercq I{3 AJII{IIbI

nepexo,qHr* yuuatxon Snr.r AJrHHbr pa6oueil  qacTl{-Sp.

PexomeHAyeMble cxopocrl{

Ta6nuqa 3l-2

TeqeHUfl BOAI,I

f lpoexrupyeMHe ycno-
BHf l  OTCTOS

Auauerp ocax(-
rae.\rbrx Qpaxurafi
B ilpeAeJrax 0,25-
0,40 'ua

ArEarrrerp Qpax-
t\Art, noAJle)Ka[l?tx

ocax.xeHHIo,  yBe-

TI , IqUBACTCS AO

0.70 ttu

f lpuveuaHne

0,25-0,50

0,70-0,80

flpu6nuxeuuo A"rrrHHy Katvlepbr onpeAeJislOT Ha ocHoBe

BbrqgcJleHi.lfi AJIH1IbI OTJIeTa L qaCTIl:qbI ipacqeTHgro ^Va'

Merpa flo QoPtrlY,re:

(31-5 i

rne L - AJII{Ha sgs7z 'n nli

H -pacuerllafi r"uy6inua '39[bI B *t'i

.u - cKopocrb reqeHufi B KaMepe (pa6ouan) s t t f  cerc' ;

7.A) - ru{ApaBJI,I'IqecKafl I(pynHOCTb HaHOcoB, onpeAe'IIfle-

Mafl no ra6n. 31-3, v ct i t f  cerc'

Pa6ouyio AJITI'IHy Xarnepn sp roryrlanr rlyreM nepeMHc-

}KCHIHq .II,JIHHbI OTJICTA qACT'I1UbI HA I{O3SSI4UI'IEHT 3AIIACA

k, :1 ,2  :  1 ,5 ,  B cpe. {Het \ {  k :1 ,4 ;

Sp :  f tL. (31 -6 )

3HaqeHuq rHApaBnI{qecKofi

Ta6ttu4a 3I-3

KpyrlHocrH

(!)

u ctwlcex

a
L - -  H - ,

(!)

0 , 0 5
0 ,  l 0
0 , 1 5
0 , 2 0
0 , 2 5
0 , 3 0
0 , 3 5
0 , 4 0
0 , 4 5

0 , 1 7 3
0 ,692
1 , 5 6 0
2 ,  1 6 0
2 , 7 0 0
3,240
3 ,780
4,320
4,  E60

0 ,  50
0 , 5 5
0  , 6 0
0 ,65
0 , 7 0
0 , 7 5
0 ,  s 0
0 , 9 5
0 , 9 0

5 , 4 0
5 , 9 4
6 , 4 8
7 , 0 2
7 2 9
-z  cA
I  t l v

8 , 0 7
8 , 4 0
8 , 7 5

0 . 9 5
1  , 0 0
1 , 2 5
1 , 5 0
| ,7 i t
2 , 0 0
2 , 2 5
2 , 5 0
2 , 7 5

9,06
9 ,44

1 1  , 5 0
12,56
1 3 , 9 2
15 ,29
1 6 , 6 2
1 7 , 6 5
1 9 , 5 0

3 , 0 0
3 , 2 5
3 , 5 0
3 , 7 5
4 , 0 0
4 , 2 5
4. ,50
4 , 7 5
5 ,00

19,25
2 0 , 1 0
20, Eir
21,55
2 2 , 2 5
22 ,95
23,65
24,30
24,90



FJIABA TPHIIIIA|, NEPBAfl. OTCTONHHKII
789

4 %

@uz. 31-14. lpafiurc d-,tn onpedetteuun

JTSHHM rqApaBJlgqecxofi KpynHOcTH W IIpII{HHMSI6T AJIfl

Kax{Aofi r'I3 Spaxqmfi MrHHI'IMaJIbHoe 3HaqeHI{e KpynHocru'

r) Cornacno ra6n. 3l-2 Ha3Ha.qanr BeflrHrIHHy cpeA-

ueir cxopocnu noroKa t4 AJIfl liaxAofi u3 $paxqnfi IIOA-

w
CqMTbIBATOT OTHOIIICHI4C 

;

A) Ans 'psAa 3HarIeH{.Ifi orHoueHwq (?) u Errn
1 o p / k

r{ax{Aofi noAneXaqefi ocilKAeHfLI}o Qpaxqqt{ otripeAeIflloT

/ H \
no rpaQury p:f l -  I  (Qpr. 31-14) o6ecneqeuHocrb

\  o /

oca)KAeHHr p IIyreM HHTepnoJIflIIHH IIo KpI'IBblM Ans 6nu-

)Kafturux 3HarreHufr
a

e) A.rrq raxAoft LI3 Qparqufi roAcqI{TbIBaIor Koruqecr-

BO HaHOCOTB, oceAalou${x npI'I KaXAOM H3 SaAaHHbIx OTHo-

*."*n 
ft, 

ro Qopr,ryae:

(p i ) r :# [p i ]o '

HD
x) Ang KaxAoro saAaHHoro orHo[IeHuff 

" 

noAcqu-

"p
TbrBaror cyMMapHoe KoJIHtIecrBo oceAaloululx HaHocoB x(pr)e

vr oilpeAeJlflror o6utyro o6ecneqeHHocrb no Sopuy.ue:

(31 -7 )

(31-8)

s) flo pesyrlbraraM noAcqeroB no Sopuy"ue (31-8)

crpoflT rpa$ur saBncuMoctn o6qeft o6ecneceuHocrtr p or
sD

orrrorueHr{^ i-i
a r p

, (Sp)
p :  I  e 1  

-  
t

, r p

xoroputi cnyx(rr{T
o6ecneqcHHocrHl.

3aAaroTcfl

KOTOpbTM

pacuerHofi

AntI nu6opa up,r{eMneuoro npouellra

Ans nu6pauuoro p H

pqAoM si la.{eHHIl Hp, orB€qaroulHM xaxAutl ue-

3aAaHHbrM gHar{eHHqM cpe,u.riefi cKopocrl{ o $

cBfl3arrrrofo cH[rM 
sP

OTHCIICHI,I" 
N;

r.rrydunu ffp , AeJI&IOT [O.r,Cqer pa6O,left .lLJIrHHbi

s  _ ( s ; )  HJp : 
f i ' ru 

ero Pa6ouefr uHPuHot B roOTCTOHHIHKA

Qopuyne (31-4)  (nonpoSnee cu.  [ ] ) .

2. Pacqet BPeMeHH .3anfleHHq

aKKyMynHpyloqero o6leua orcrofiHHKa

Pacqer 3aH.IIeHHq orcrofiuruxa BbInoJIHffior nocreAoBa-

TenbHo Anfl pqAa pacqerHblx yqacrKoB, Ha KoTopble Ae.[HT-

cff A,'rzrm pa6ouefi qacru KaMepbI. H,uc.lto yqacrKoB 6e-

pyr B nrpeAeJIZX 6-10 'B 3a,B,HcHMocrlH or AdTILIHbI KaMepbI.

fl.nnay 62114[010 yqacrKa s7 orcqHTbIBaIOT OT Ha',4aila

KaMepbI H 3aAanT C IIOCJIeAOBaTeJIbIIbIM rBO3pacTaHIHeM

BIUrorb Ao IIocJIeAHero iyqacrKa, paBuoro AJIHHe pa6oueli
qacTM KaMepbI.

IloAcqet BeAyr B c.neAyrcutefi noc"'IeAoBareJIbHCcrI'I.

a) llo Sopt'tyne
6___ r ioSl

I J . - I +  r  
' ' s n - l - - .

r t | -  t t p  ,  
2

(31 -  e)

noActu.rTblBaeTcfl cpeAHss 3a Bpelifl sau;te:fir;./^n rrry6-u1ggL

t -Hl
B KOHqe AaHHOTO yqacrKa H BbltlrHs'Iqercff orllouelxH.LsJ;

6) flo $opt"ty.ne:
2Q

a j :
(H i  *  Hn\ B

(31 -10)

rAe .F/r - cpeAHgg 3a BpeMfl 3aI'{,'IeHHq r.rry6una B Ha-
qaJIbHoM crBoPe Ha : H p * 0,5h ax,

onpeAenfiror cpeAHIOIO CKOpOCTb lt, COr.nacHo ta6,l' 31-3,

rMApaBJIr.IqecKyIO KpynHocrb oceAaloullnx HaHocoB.

3areu Anfi KalKAoft Qpaxutlltl onpeAenffIor orliolueHue

l-s I
I  o  h '

n) llo Sopt-tyne:

( 3 1 - l  l ), . \  ( i o ) ' * j o
(ro)cp - -z

[r4e (io), - yKaoII AHa npg 3anoJIHeHHH HaHocaMrH rBcero

aKKyMyJIHpyIoqero o6teua, o6ucuo (lo), :0] BE{qHcrIsIor

cpe.unnfi yKroH tr AIrfl xaxAofi r'rs.$paxu4fi. no coorBercr-

nyrourerlly rpa$ury (Qrar. 31-15-31-24) orpeAerlnlor

ilpoqeHr ocalKAeuul IIaHocoB (pili .

r) lloAcquruBaeTcq KoJrHqecTBo HaHo,coB, oceAaloul[Ix B

eAHHiHUy BpeMeHI{ B llpeAenax rpaccMaTpiuBaeMoro yqacTKa

no Qopuy.ne:

(or ) , :  
(P') ' '  

10,1^ rczlcerc, (31- 12)
\ Y t r 1 -  

1 0 0  
\ r I l u

r.qe (pi).  -  KoJII{qecrBo InauocoB Aausofi  Qpaxuuu, rpo-

xoAflulHx B eAHHMqy BpeMeHIi qepe3 Haqanb-

uuft crnoP.

rop.u.xnary p, cooTBercrByrcuyn.npHeM.rIeMo_My 3HaqeHHIO npoqeHra

O6ecn'e,leHHOtrir, Onperrerqroi rO,ixOft ira xpnnOft rpaSura' HaqHHag or

xoropoft KpHBal cralloBurc* 6o.ree no.noroft.
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tl
9,0 I

@ue. 31-21

1,0

@uz.3I -23

ll
T

4'/o

@u2.31-22

40

791

pd,
1  / -

r00s

75

50

0,,f 1,0

@uz. 3I-24

a) Onpe.ue.nnrcr o6reu or.rro>r(ennft s e'A,prnfi,rqy ,EpeMenrt
npeAeJrax paccMarpuBaeMoro yqacrKa uo @opruy.ne:

t  / ^ . \  .

w;-  
' \Y t t t  

t l ce rc ,
t a

H
T1,5

(31-  13 )

ue I(p;);  -  cyMMapHoe Kor:r{qecrBo HaHocoE ncex Qpar-
[ufi, BbrlaAaroulfix B [peAeJrax AaHHoro
yqacTKa B eArlHHrIy BpeMeHr{;

i - o6reusufi Bec orflo*(esufi HafiocoB, xoropufi
Moxer 6urr npuHsr paBHblM 1,3-1,6 teln.

e) llo Qoprray"rre

v j : (31 -  14 )

noActMTbI,BaIoT aKl{yM'yJr,Hpyroutnfi o6teu AaHHoro pacqeT-
HOIO yqaCTKa U OnpeAeJIffIOT Brp€Mfl eIO 3ajLIJIeIIrHg IrO

Soptr,ty.ne

T . -t  J -
(31-  15)

Taxuu nyreM noryrlalor pflA suarleuufi, xapaKTepl{3yro-
UIIUX BPCMfl 3AHfiEHUq OT,IICJIbHbIX YqACTKOB AKKYMYNMPY-

rculero o6relra orcrofixuxa.
Bpenx 3aH.rreHHff orcroftsmra T, paenoe Ti, no,qcqr.rraH-

HoMy Ails, nocJleAHero pacilerHoro ytlacrKa uJIr4 (c 3aua-
corra) AJrfi yqacrKa, oxBarbrBaloulero 50-75010 ipa6oqefi
AJrir4Hbr orcrofinlrxa, npoBepfiIor no yciloBHqM aKcfinryara-

rILrH (uacrora rkr cporirtl ilpo]iblBa, HaJII{que [poMbrBHofo
pacxoAa n r. n,). B rqM alyqae, ocJIrH apoKPI, oKa)Kyrctl

cJIHIIIKoM KoporKHMfi, BerruqHHy aKKyMyJII{pyrcqero o6'a-
eMa yBeJrnrrrnBaior, a npn rlpesMepHofi mx npoAoJrxrnTeJlb-
Hocru - yMeHbrrlalor no 3KoHoMLIqecKInM coo6paxeHillflM.
flpu oroM npou3BoAfir AonoJrHuTeJrbrryrc ilpoBepKy nper
HOBbTX rpS3rr{€pflX. onUrUafibHaq qacToTa rrpoMbrBa B

o6uquux ycJroBuffx HaxoAlrrcfl B rrpoAeJrax or I pasa B

cyrxu Ao i pasa B HeAeJrro.

I i^ s;\
u (r"" + =;)tt

Yi
W1

Kq*
g=ot$

.0,0>

\F+-

F
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3I_5.  NPOMbIB HAHOCOB H TIPONYCK I I IYI -H

B OTCTOAHHKAX

l. [Ipor:i,ts HaHocoB n orcrofiHnKax

nepH oA[rqecKoro 4efi crnurr

( Q " . . 3 1 - 2 5 )

f lpounn MHoroKaMepHbrx orcroi iHHKoe o6utqsoro rvf la

ocyuecTBrtercf nycKoM Bo.[br H3-noA saTBopa BXoAHoTO
no-p_ofa B rIpeABapLrTenbHo orlopo;.r(ireHHylo I{aMepy.

Hcxourre BeJrf l{qHHbr npu pacqere npoMbrBa orcrof iHiuxa:
gnr- npoMblBHafi cKopocTb; 4 np - yAe.ulult f i  npouunHofi
pacxo.x. (na I n pa6ouefi urnpnrrbl orc'rofiHnr<a) i tnp-B;''e-

Mg npoMbrBa.
3aAanirue Be./ 'rr4rj i rgbr npu pacqere: Sp - pa6ouan ni l t-

Ha orcrorilruxa; B -pa6ouar. IrIHpr,rHa; H -tonnas,

r.uy6nna; V - axryMyaapyrcuufi o6reu orcroliHr.rxai or -

Bbrcora ornoxexnr? HaHoccB B HaqaJre orcroir l trKa, paB-

fiafl. BbrcoTe (:ro aKKyxyJrnpyroqero o6reua; 1-o6ter,r-
unfi  rBec otnoxeuu,f i  l raHocoB, panumlt 1,3-1,6 rfns;
(Qtrp)r - 3Kcn;'rj.rara[nousuft npoMbrrBHofi 1pacxo,u, a T;iKx{e

. -  ̂ aHIIbIe, XapaKTepir3ylouae cocTaB oTJIo)KHBluIIxct( Hl{Ho-

coB no KpynHocrH.
vxnon AHa KaMep otcrof iunxa onp'-r ie;I t l lo I  l io Qopvy-

JIC:

,  
'  (  3 l -16 )

rAe c - xoo$Seruireut lUeeu vr R - ruApas.'iuqecxi{,fi pa'

Afl{yc, Koropbre orHocqrcs K cpe4ueft rny6une npu npo-
liuee /znp, I(oaQQuquenr EepoxoBarocru n B $optr,ty"te
(31-16) ^rrr, c (cn. rn. 2) npurrr{N,Iarcr paBHbIM 0,4275, a

R Mo)Ker 6urr npnnsr paBHbrM cpeAnefi r,ry6uue rtpu
UpOt'iUee /z sp.

flpotvluauyro cKopocrb oilpeAeJrflror lto Sopuyne:

9nP )- { v , ( 3 1 - 1 7 )

tI;e d - AldaMerp qacrrr{u noAflex(aulux npoMblBy HaHocoB,
MeJIbqe KoTopblx 's AaHHoft cMecI,I coAep)KHTCfl
75olo;

@uz. 31-25. Cxeua K pacttemy npo.Ltblsa. HaHocoB

I - sarnop Bxo.u,Horo nopora; 2 - saroop npoMblBHbtx ra.nepeft;
J-sarnop BbrxoAuoro nopora

,
. oip
t ^  -  -

" czR

orsoureHue !!2 i lp,rrn*aior B npe4enax
q

U) -Mx r:tIApailJl,r{qecKa'I KptynHocTb, OrrpeAejl?^evrafl
no  Aa r i ; r b rM  ra6n .  3 l - 3 :

hnp cpe.u,rrrrr r .rry6nHa BoAr,r npu lpoMbrBe, npuiru-
Maei\{ar panHoft 10-30% or pacrreruofi  r .rry6nru
orcroi lu,uxa;

p - coiep)Karrr{e B npouesrax no Becy ,B npoMbrB_
HOM nOTOKe HaHOCOB, npHHHMaCMOe B npeAgrlax
or  2  Ao 8%, qro npHMepHo coornercrByer  3a-
rpare or 75 .qo 20 ,u3 BoAsr ua yA.?JreHr{e I tF
o L'IO)KI.IBillrliXCrr I{'a r rOcoB.

VAensuufi  nponr;rnuori pacxoA Ha3Haqaror H3 ycJroBuji :

Q nP )?  4  :  urP hn, '  (31-  16)

l , l -1,25,

npHrIeM 6o"nruree 3rieqcHue oTnocuTcl K cnyqarc HaJrlqrrtr
cr"{bHo nupa>renuofi xprueoft criaAa, a r{er{brrree - K pe-
>KIIMy nporvrbrBr{ 'oro rroroKa, 6i; i ,rr ;oiury K paBHoMepHovy.

Bpervra nporubrBa orcroi i trruia otrpeAenfleTcq rro Qop-
MyJle:

Pacqerm no onpe;leJrenlrio enp, Qnp, tn9 npom3BoAfiTcfl
s cJ:e.[yrcueri [ocJreAoBaTeJrbHocrH.

a) Otrpe4e-nxrcr cKopocrb rpoMbrBa unp rro Qopuyne
(31-17) ,  npHIreM BeJrHqHHy ee HasHaqaror  He MeHee
2--2,5 nlcerc.

6) f lo nplrHnrol"rry 3Haqer{Hrc hnpM Bbrquc.neHriol(y sHa-
rIeHilIO t'np OIIpeAe-{gIOT }Ae,TbHbrft npoMbrBHofi pacxo.q no

Qopnryne (31-18) .
n) Bnquc.rrqror Bperurr npolvrbrBa no $opr,ryae (31-19).

Ec't'll Bbrqricjrer{Hoe BpeMfi flpoMbrE u t npoKax{ercs 6o.uture
0,5 qaca, c,re.u.yer noBTopfi.rrb pacqer, 3aAaBrrrHcb HoBbrM,
66;-IbIxriM, 3HaqeHr{eM p ,B Sopr,ry"rre (31-17). HcrEuHoe
BpeMn i lpoMbrBa IIo npnrri .rHe HeparBHoMepfiocrm,npoMbrBa
v f lorepb BpeMeHH Ha MaHeBpdapoBaH[.re 3arBopauu o6u,{-
Ho Ha 50-1009'0 6o,rrrue BbrqxcJreHHoro.

r) Onpele.nam pacveruuft npornrunuofi pacxoA orcrori-
HHKa Q"p tto $oprr,t-vne:

(31-  1e)

(31-20)

oupeAenflror no

(3r-22)

Qnp : qrrpB.

flpouunuoft pacxoA oAnofi KaMepLr
Soptrly.rle:

tn r - Q"P
\ Y n p ' K  -  

N  
' ( 3 1 - 2 1 )

r.u,e A/ - rrxcflo Karuep.

Ko.nruqecrBo KaMep N nponeprror rro Ha.rrnrrHlo npoMbIB-
Horo ipacxoAa (Qr,p)u ' HMelcrlerocfl B pacnopsx(en*I,T{

ar(cnJryararruoHHoro urrara, tto Sopuyne:

rle ff - 6nu>xafiuee K Bbrqr.rcJreHHoMy. qenoe qHcJIo.

Pacqer npoMrrBirbrx ra,nepeft a KoJineKTopa. flpouu,n-
Hyro cKopocTb B HanopHbrx raJrepeflx onpeAeJrflIor no

Qopuyne
6  4 r

(ono).oi' - 'f o 
l/ *)r_, 

(Br-23)



TJIATIA TPHNUAT6 NEPBAfl. OTCTONHHKH

Qopny.ne:

Orrraerxy
onpeAenqroT

rAe (Qnp). - nport l tnuofi  I)acxoA ra.rcpcl l ,  paurtr,r f i  npo-

MbTBHOMy pacxoAy o.[Hofr Hal\lepbr Ro oop-
MryJIe  (31-21) ;  ocra, : l l , i iL Ie  o6o: t la ' tent ln

AaHbI BHUe. ,/

Cxo.pocrs n 6esuauopuhtx ra.rtepe(t\ :  onpe.;--Jf l toT l lo

Sopuy"r re  (31-17) .
l l"nouaAr ceqenufl  .- ,-r3ecuycfia ycraHaBJII iBaICT IIo

( Q n r ) .
o . _ _ '  .

(u. ,p ) .

ypoBHff  BoAr,r  B HaqaJle npoMbIBHblx

n,o QopMyrre:

(o*)?
_ r  I  r  -

Vr  
-  v fh iE  r  . ?  

29  
,

rAe vl-H6 - oTMeTKa ropaaoHTa Bo.[br B HrH)Ktieil l 6seae;

( - xoa$SHIItHeHT nHApaBnilrqecKoro coil loi l lB'rle-

HtLrg, npoMblBHibIx ycrpoficrn, coo IUe ii lrBylo-

uuft n- 0.0275.

fI p n rra e r{ a H u e. vpceerlb B{).[,bI B HarraJle npoMblBHblx ra.nepefi,

onperteJrf leNrtrf t  no SOpr"ry.ne (31 -: .5), He ,U,OnxieH npsBbluaTb ypoBHg Bo-

nu, xoropuit ycTagoBp'rcg s ot 'croftHltre [epe.u. BxoIoM B npoMblBHble

ranepeH 
-S 

XOUUe npo4eCCa f lDOiriblBa. B npOtlt t lHOl\t  CJyqae CneIyeT H3-

uesl irr BbtCOTHyIO kOunOxc*xy OrctOirHuXa lr. l1t I t3MeHHTb TpaCCy npg-

MbrBHbrx ycrpoficrn.

2. llpouurn lraHocoB B orcrofiIruKax

HenpepblB[Ioro 4eficrnun

I-lp*r pacqeTe c6opno-npoMbrBHofi raflepeH oTcrofiIii.IKoB

c HenpepblBHbIM ripoMbIBoM cKOpOCTb rlpeilrlor'IaraeTcfl IlO-

crofiH;ofr, a pacxoA TeNr caMbIM IIep_eMeHI{bIM. Be.rruullHy

cKopocTrr onpeAerf l Ior no r.poplrayne (31-23).

I4gueHenire Be;rlrr{r}{IibI iIairopa IIO AJI;I{He raJ]epOU Onpe-

AeJrflror no qropMyae: 
r

(r'o)i .., ( at
Ht:  H -  ( t  + : ()  #- 

(p"p)? \  , ,n,  
(31-26)

6
rAe H - paariocrn orMerox Bepxuero 6leSa 14 AHa

raJIepeH;
x( - oilpeAeJIrercfl ycJIoBI'IfiMH BxoAa, HaJiHqHeM

rloBopoToB I{ Aplyr,ux MecrHblx conporHB"rIe-

nnft;
c - r<oeQ$uuuenr IIIesu, co'orBercrByloullill

n:0,0275.

Pacqet c6opuo-npoltblBHofi raaepeu npolmBoAfir B cre-

AyIOUIeM nOpqAKe.
"a) 

VcraHin.nuBaior BeJITHTIHHy cKopocrl ' I  B rad' ' Iepee(unp)r,

Bbrr{HcrrreMylo ilo Qopr,ry.rle (31-23) flp'tl

Q * (Q"p).

Y - f V  l   1  !

(Vnpi r
( 3 t - 2 7 )

r.{e Po - npoqeHT no Becy oceAaIoIUHX B OTCTOfiHHKe Ha-

HocoB, xoropntir onpeAeJlsercff B coorBercrll'l{lI c

su6oanuofi  ro ra6rl .  3l-_1 upeAe.rrruofi  Kpynuo-

CTbIO HAHOCOB, NOAJIC>KAUIHX OCA)KACHHIO.

6) llo Qoprray.ne (31-24) onpeAeJlffIor ceqeHHre ra,'Ie-

peu no ee AJILIHe I u upea,[oJIo>KeHH[{ lllnefluoro fi3MeHe-

Hr,rfl pacxoAa:

(31 -24)

ra.nepefi

( ,31-25)

Q r Q o * & F , ,
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rAe Qo - pacxoA HaqaJlbHoro yqacrKa, npauUmaeuufi
paBHHM 20010 or rroJrrloro pacxoAa ranepeH.
(Qnp) .  .

n) I lo rlopuy.rre (31-26)
f lo AJri lrHe ranepeH.

r) Oi, peAe.nsror ceqeHr{e
no $opr.ry"rre:

BbrqI{cJIff IOT IIaAeHrHe

npHeMHLrx ornepcrafi

(Qnp).

Hanopa

raJrepelr

(31-2e)( r ) :

n f s i n " V 2 e @ - H t )

rJe n- crf lcro ornepcrufi ;
d - yroJr HarcrroHa ornepcrnft K ropu3oHTy.

Ocranruue o6o3HaqeHnfl .[aHbr Bbrrrre.
flolpo6rio o pacqere npoMEil,BHbrx raaepeft HerrpepbrB-

riofo lef icrnus cM. U, S Bl M B2].

:
3. [Iponycx tlrynn B orcrofiHnKax

I-lpu npoeKrlapoBa:eriilr4 orcrofiu,lrxoB lrrx crpeMflTcfi npiuc-
noco6urr AJrfl rrryrorpaHsnTa, ecfiv nponycK IrIyrH B
KaHaII npeAycMoTpeH B npoeKTe BoAonpHeMHrHKs.

f lpueuu 6opr6u c uyrofi  B BoAonpHeMHHKe u Ha ttoA-

xoAHbrx yqacrr(ax K BoAonpHeMHrrKy r{3JroxeHbr B n. 30-2

rJr. 30 u coxpaHfinr oHJIy raKx(e Anfi orcrofiHuKoB.
llpet oAHoKaMepHbrx orcrofiHr-rKax ruyfoBble pacxoAbl

nponycKaloT qepe3 cneqpraJlbHble o6eoAnue KaHaJIbI co
cKopocrfiMH, rapaHT|HpYlou{alt'il rpaHclroprHpoBaH[4e lxyrx
(a),-A,7 ulcerc). f lpu MHoroKaMepHbIX orctof iH,uxax npo-

nycK rrryrr4 npoI.I3BoAflT cepea oAHy .I{3 KaMep (rax Ha-

3brBaeMyrc 3MMHIOIO,l.
Ilpucnoco6nss orcrofinunu EIrfr liryrorpaH3uTa, pacnpe-

.[e"tIrHTe,'IbHbIe peIneTKH tH aHaJIOIHTIHbIe iI{M KOHCTpTyKUHfi

BbInoJrHflIOT C6eMHbIMI,r, nOAHHMaeMbIMH H3 BO,IbI Ha

nepProA rljyfoxoAol, a ^ilfl. yBerHrIeHLIfl cKopocrefi B (<3HM-

Hlrx> KaMepax BepxHIoIo qacrb npoftu"nx HX BblxoAHoro

nopora BbrilorHqlor cleMuofi, paa6,upaer'roft Ha 3i'I14y

( q'fti;^?i 
;r?9lorp aH'r.rr a n peAycM arpr.rB aercq Ka K noAco6-

unrft npHeM TaKlKe Bo3Mo>KHocrb c6poca uyiru tH ,'IbAa

\laJrbrMlt nopllHsl\Irfi qepe3 npoMbIBIrbIe ycrpoficrna orcrofi-

HHKA.

@uz. 31-26. PasfoPnuu

/ - sarnop nonepxnocrnuft; 2- pas6opnuft
3arBop

nopo?

nopor;(3I-28) 3 - .u.osHutft
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II.p*r fcnoJrb3onan[{r{ orcrofirrl{Ka gxs ocBo6oxAeHfifl
BoAu or rIIyIu{ ucnonmyror enoco6soctr EyrR BcrrJrbrBarb
BEepx rxp{ MaJrb[x cKopocrffx rerreHu.rq. (o.-<0,5 uleetc) B
KaMepax orcrofinnxa.. floc.ue-,BcnJrhrBaril{s Etyru gafipbrBa-
IOT 3a$Opbl: aXOAII'CIr'O H Bbi.XOAHOIO' AOpOTOE'E npoMbrBa-

lt

J I I A T E P A T Y P A

1; BHHHf; TV 24-110-48 ,OrcroftHlrKt{ rn.upoanerrpnqeckux crauqnfi,
Texxuqecrne ycnoB_Hfl H _HOpMbI flpoeKrupoBaung " foceHeproHs.q,ar, 1949.
_ 2,JpHil-I-{ M. M., lr.r.uporenrnqecxue coopyxenna, vacrr II,
Crooftnsaar, 1949.

3. Iy6 un Q. 0., fnapoeaerrpnqecKr{e crarrqnu, foceneprous4ar,
1949"

4 . 3 a M a p H n  E .  A .  n  Q a r r r e e s  B .  B . ,  f u a p o r e x n u q e c K r { e  c o _
opyxerrns, Ce.ntxogrne, 1954.

5.  CoKoJros, [ .  t . , ._Orcrof inue 6accef inu,nns Hppurat l r lu H r l r rpo-
cranqufr , CeJrrxosrr{g, 1945.
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CY.U.OXOAHbIE ruJlru3bl KAK SJIEMEHT |H.IIPOY3JIOB'

32-r .  onpEAEJIEHI{E OCHOBHbIX 9JIEMEHTOB

cya,oxoAsnre ruJrrosbr rBJrsroTcs nau6o.nee pacnpocrpa-
HeHHbrM Tr,rnoM coopyxeuufi, fl.rMeroulux qe.nr-ro rponycK
cyAoB HJru rJroToB Hs oAHoro 6re$a n Apyroft. 3naqfl_
TeJrbHo pexe ilplrMeHrroTcfl cyAonoAbeMHl{Klr.r.

l. S.neueHTbI IIrJIIoga

Cy.qoxoannfi runrcs cocrolrr rlrg oAnofi u.n*r HecKoJrbKr{x
KaMep, KaxAafl flr3 KoTopbrx .onpaHuceHa cBepxy H crxl.r3y
ronosar'rn. B roJroBax urnrosoB,pa3Me[IaIOTCfl rrrJnoSoBbre

-BopoTa' 
noAAep)KHBaloI{IIe B gaKpbIToM cocrosrrrHld pa3-

HOCTb rop'3orrroB Mex[qy BepxHHM r{nr{ EH}'(HU'U 6Se$arrru
u KaMepoft nn6o Mex<Ay cuexruuux KaMepaMr.r i{ y6f,pae_
Mhre rrpu abrpaBHeHHbrx 6re$ax Ailr nponycxa qyAoB B
KaMepy ,nn*' r'r3 KaMepbr- B ronosax ur.nrosbn pacfioJrara-

P_lc" 
TaKx(e ycTrpoficrs a Ens. sano.rrHerffir rarraep ,soAor? u

Frx onopox(HeHHff. I( nepxnefi n sn:*<Hefi ro.rroniM rrlrrrosa
IIpHMbrr€toT rroAxoAlnble KaHaJrbl c HarrpaBJrflroufi{Mli na_
JIaMH. C olnofi cropoubr floAxoAnbrx KaHaJroB pa3Meula_
Iorcfl rpl4rrarbHbre ycrpoficrn a 1u.s. - IrrBaproBriu cyAoB,
oxlrAaroqqrx ruJrrogoBatufl (O,ur. 32_l).

Kax KaMepbr' TaK [4 ro.rroBbr rrrJrrogoB cocroffT o6rr,IFro
Hg 6oxoeux creH LI AHHrr{a, KoHcrpyKrII{I{ KoTopblx BecbMapasuoo6pa3Hbr (crr'r. n. 32-2). B cresax roJroB, a i'r'orAa'B CTeHaX fiJrIr B AIIUUIe KaMep ycTpa,r.IBaloTcff TaK Ha3br_BaeMbre BoAOnpoBoAHbre ra"[epeu.-

@uz. 32-1. Cxeua ranrcJa c nodxodubtrttu rcaH&Jta.uu

{ _ ::l.lllft-__no.u,xo,tHr,rft KaHan; 2 _ nuxsnii no.uxo.u,sufr KaHarr.r - K€Irepa urlo3a; 4 _ np_wtatbHbre creHKH; j :"unfru]fir"ua". naJrblo - BepxHflc ronoBa; Z _ cresur xauepil; a _ sdxHg"'-i lr,ou,

forosu trIJIrc3oB Ae1ETcr Ha s'reAyloru'rre q:crir-Bxo1*
HyIo, uxa$Hyro H yiropubre creHbr: orMer\- noporai
nepxuefi roJroBrl qacro noAHr-rrlanr Bbrme orMt;iar nopora.
gux<uefi roJroBbr nyreM ,rrrpoficrna raK HasbrBaevori creu-
KH naAeHlr,g, nogs_oIsroqefi yueirbltrJ{Tb Bblco:v Bepr5t{x
Bopor (cr,r. ftr. 32-6)

B orreJrbubrr cJryqa,qr, Kor.la 1rfl 6ecneredorisocrn
cyAoxoAcrBa ,{Gr)KeH 6url o6ecneqeu uponl.ri c}-.roB B,
[ep]IoA CTpOLrTe.tbcrBa npH Heiro.lHoM pacqer:Jv rrailope
Ha rH,qp0ygJle fi Ha III.'Ilo3e, nOpor lrrJrro3e nep:.r.{aqaJ'rbHo
ycTpaM,BaroT Ha nonnxeruoft oT\reTKe, a 3are-v Hapauli_ .
BaIoT Ao npoexruofi orveTKH. B sror\r srr\'qae cregxoir:
naAeHHfl flBJIflercff Hr{3oBafl rpa}Ib HapauleHric:Ll nopora.

2. Ilpoqecc rnJrro3oBaHnr

flepexo4 cyAoB ruJru ii.'ioroB qi3 o4Horo 6re0: s rpyrori,
rlep$ cyAoxo.luuIft [r.'Iro3, Ll.rfi, HHaqe, n,rnsoBautre
cyAoB, rrpoucxo-tHT B Hr{x(eontrcaunofi noc":e-loBaTe,rb-
HOCTH.

_npt lrrJrlogoBaHI{,}r c;ri3y B,Bep-\ npelBapl{TerbHo np,}r
o6oux aaKpbrrhl-\ BopoTa-\ ilpor{cxoAl,rr BbrpaB.rj:aEaHJie ro-
pI{3oHTa BoAbr B KaMepe c roprr3oHTor{ H,r{xinero 6leQa,
AJrfl, qero oTKpbrBaroTcs BoAonpoBoAHbre raJrepeH, npu
IIoMoIqu KoTopbrx KaMepa coo6qaercfi c HHxigiiu 6teSole
(BOAOrIpOBOAHbre raJreper! flpu noMouw Koropu-\ KaNrepa
coo6qaercs c BepxrruN 6leSou, npu 3Toru :axpurri).
flocne BbrpaBrnuBaHHs ropr.r30HToB orKpr[,Barorc-q ]u{xHHe
Bopora 0{ Kd:poB&lr cy.roB saBo.rHTcff B r(aMep!'. nosne.
9Toro HH)KHHe BopOTa H 3arBophl {BoAo[poBorEiJx raJre-
pefi, coeA.rrrreroqrre Kauepy c HrrJr{Hunr 6r^e6ou. 3axpbrBa-
Iorct. Orxprraaiorcx BeprHHe BoAorrpoBoAHbre ra.repeij,
locpeAcTBoM KOTOpbTX npoHcxo,li{T HanoJrHeHHe Kar{epbi
BoAoft. Buecre c ypoBuerr BoAbr B KaMepe riofrriMaroTcfi
I{ cyAa, HaxoAslrlueca s uefi; nocJle BhiparBHnBa*rif ropn-
3oHTa B KaMepe c ropH3oHToM B BepxHeM 6le$e Bepxxlr€
BopoTa orKpbrrBalorcfl u KapaBaH BbrBo.rrrrcfl s aepxHNir
6neQ, gareM Bopora H Bor,onpoBotrHbre ranepeji 3aKpbrBa-
rclq!, [.r Becb u,irK.rr Moxer 6urr noBTopeH.

LUnrcsoeaH{He c BepxHero 6le$a e Hr.rxH,[fi nporrcxoA,llr
aaaJrorl{qHo. Es'iil rrrJrlo3oBaH/t{e cyAoB c Beplineic. 6teSa
ts utzxnrafi u o6paruo cepeAyercfl, uurro3oBaH;:e Ha3br-
BaeTCs BcTperrHbrlr,  B npoTIIBHO[{ clyqae _ oAHocTopoHHH\r"

I  rpH KaX(AOM IIIJTiO3OBaHHTH nDOliCXO,{,,TiT C.rII iB BOIbr l t3
KaMepbr s Hfixulr.fi 6oe$. O6terr BoAbr, rpe6yrorrtuicq A.xs
SanoJIHeHHff Kaniepbl oT oTMerKJi HtHX(HerO ,4O OTI{erKIt,
BepxHero 6le$a r{ cJrruBae}rufi s HHxn,Hri 6re$ npu xax-
Aoy ottopo)KHeuilrH KaMepbr, Ha3brBaercs crulsHoli npH3_
lrofi rl paBeu:
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32-2. KJTACCHOHKAUHT
14 THnbr cyAoxoAHbrx IIIJrro3oB

I, rlncto H pacnoJrolr(enne KaMep

a) Vucno Ka.luep. Ill"nrceu Moryr cocrosrb Hs oAsoli
i(aMepbr c nepxneft u HaxHeli ror'roBaMt{ (rai<ae [rJrro3br
rra3brBarorcs oAHoKaMepnbrMr.r, $ur. g2-2,, lriln H3 rre-
cKoJIbKI{rX nOCJreAOBareJrbHC pacnofio)KeHHbrx Ka}iep, pa3-
.u,e-Ilenrribrx trpoMe)r(yroqHbrMI{ ronoBaMH (rarc.ne urJrroBE{ tr
Ha3bIBaIOTCff MHOTOKaMepHbIMI{ tUIrfl }r{HOrOCTynenuaruruU).
Bn6op qucJra KaMep 3arB,,HcHT or npeoAoneBaeMoro Hano-
p4, penreQa Mecruocrlr, feoJro,ruqecKr{x ycnosHil 14 aKc-
nJlyaraqLIo.HHbrx coo6paxeuufi, a rar{)Ke ,or xapaKTepa
rpysoB I{ EanpaB.rreHHff r.py3orroTor(oB.

B MHoroKaMepHbrx itrJrrosax o6urufi pecuernnft Harop

@uz. 32-2. Cxeua cydoxoduo?o wnnaa
,1 - xarrepa; 2 - Bspxgsfl  for iroBt,,  J
5-  sxo . lHu ie  c renur ;  6 -  o6Daruue
creHbr ;  8 -  no : ,onpoBo. lHbre  ia ; reper r ;
nepeH;  ,10  -  y lopuue c reHbr ;  I i  _ '

^13 - xopo,rt

- HI{}rHqq ronoBa; 4 _ uopo.ra;
c reHbr  (xpsr , r re ) ;  Z - l rxa$Hure
v - 3arBop ao:lonpoao,unofr fa-

Ka.\repuarr creHa; /2 - e. lrcr6er;
(nopor)

H€AOCTaTOTTHO, r\{oryT_ pacnonaraTbcff napaJIJreJrbHo ABe
HHTKI4 III.TIIO3OB HJI}I 6OilCC. TArurE IIIJIIO3bil HOCST HA3BAHHC
napa,TnenbHblx.

lU"nroau B ABe HqrrKH LrJrH 6o.nee Moryr cocrosrb Ka)r(-
TAN Hg OANOfi }INH HCCKOJIbKI,IX NOCJIEAOBATEJIbHO PACflOJIO-
x(efrHbtx r{aMep.

Pasuepu KaMep B AByx'i.rroqHbrx rtrJrro3ax Morvr 6urr
orrnHaKoBbrr,r,u (sur. 32-4)-8 sTOM cJycae o6u.rHo Ka)r(-
Aafi HHTKa rrcnoJrb3yeTcq Arq rrponycKa cyAoB B onpeAe-

"'IEHHOM HANPABJICHHIH IBBCPX LIJIIH BHI,I3 _ ILJIH PA3flUI{HbI-
Mn- B sroM cnyqae no o4noft HHTKe EponycKaloTcfi Ka_
paBaHbI cyAos HJrH orAer'rbuble uau6olee KpynHble cyAa, a
no apyrofi n'poucxoAgT ABHxeHHe orAeJrrnoix, 6o.nee uen-
r(Hx cyAoe (0{lII. 32-5).

@uz. 32-3. Tpexxa-uepuotrt wtne
c - trpolr.or 'rnnuft paspes; 6 --pasp_es rro nepBofi sarvrepe; 6 _ pa3pe3 no ntopori KaMepe;
-I -  nepxnns ronoBa rlnrc3a; I I  u-II I  -  npouer*(yror{Hbte ror:os'buLtnroaa; fV - trnxno"

FOJ'IOB2 IUJII,O3a

* B nacrosuree Bper' t f l  ua MoaoroscKor{ rf i rpoy3xe Ha p. Kaue BBe.r.eH B 3Kcnnyarauuro f lapHbrf i  ruecruxaxepuuft [u.rros.
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a)

flanepn fauepa I!5

ffouePa /i?5

Kaaeru ils?

ffiweVn //t'/

hn"*t

lYs6

o) Qopna Kailep. I(arraepur o6uquo' HMeIor B nJIaHe

Sopt"ty npfiMoy,roJrbHuKa 14 IxrHpuHty, paBHyIo iurHpt{He or-

Bepcr,I{fl Bopor, oAHaKo B orAeJIbHbIX (Aononuo peax,ux)

CJIyqasX KaMepe AaeTcfi yABOeHHafi mllpthHa, a OCrl4 lOr'IOB
cMeularorcq (Qnr. 32-6).

Cyaa rB KaMepy raKoro [rrlosa BBoAflTct no oqepeAln,
qTO yrBeJIfiqHBaeT BpeMfl BBoAa oyAOB, a Cne.lOBaTeJIbHO,
H BeCb nepHoA IXJTIO3OBaHHS; CTOHMoCTb ralioro ITIJIIO3a

BB[4Ay yMeHbrxeHrlt .IJIir.rHbI creH \IeHbuIe crollMocru o6uq-

Horo [rJrro3a, Ho npo[ycKHaq cnoco6Hocrb HH)Ke I{ ycJlo-

BHfl sKCnJryaTaqHH Xy)Ke.

2. Tnnu KaMep

a) Kanepu c sepruKanbHbLtvLu creHKahLu u Ka.Lt'epbL or-'

Kocrtceo runa. flo ri lr jr KaMep c-\'roxo.u{ble u,'I}o3bl flo.l-.

pa3AeflqhaTcfl Ha KaMepbI c BeprHI{a,' 'IbHbIMH CTeHKaM}r

tl Karrlepbr orxocFloro r]HIIa. l lpeurayutecrBolvl i lepBoro rl ' l-

na flBflf ieTcq MLIHIII\, iaJIbHo B03rio)KHbILi pa3Mep cJIrHrBHO14

IIpH3\{br, oAHaxo oHH rpe6yror , ' i icrpoiicrna KaMepHrbl}i

creH, cnoco6srrx BbrAepll(arb KaK pacnop rpyHTa c Ha-

pyxnofi croponbl KaMepbI, TaK H 6oxoeoe AaBJIeHI'Iie BoAbi

H3 Karuepbl. Orxocsue KaMepbI I 'IMeIor 6onlurufi o6leu

c"u,unnoft nptI3MbI, Ho Aonycl(arcT npt'IMeHeHrI{e B KarlecrBe

cTeH KaMepbl npocTbix yKpenJleHHbIx 3eMfiqHbIX OTKOCOB-

Bo us6exan[e nocaAKH cyAoB fipu IIrJIIo3oBaHIrI] Ha

orKocbl  o6uquo HaA orKocaMu ycrpauBalor-cKBo3HbIe3cra-

KaAbr. forosrt B ruJllo3ax orKocHoro rnna ycrpauBalorcfi

c BepTLIKaJIbHbIMH creHKaMH. Cxeua ul.{Io3a orKocHoro rH-

na noKa3aHa Ha Qur.  32-7.

Orxocltrtft tun IIrJIIoga np[.tMeHsercg B Hacrosulee Bpe-

Mff CpaBH:l4TeJIbIlO :peAKO 'I{ JILIIIIb .{JIfl IXJIIOSOB HeoOnbIrIHX

HanopoB ( l -3 t t ) .

6) I(aruepat utaxrHoeo runa. K quc.ny raK Ha3bIBaeMbIx

OCO6ttX TI{nOB IIIJIIO3OB O6Uqso OTHOCSTCS UaXTHbIe UIJITO-

32-7. Ilonepeuuurt pasprc omKocHort rcauepot
wnlo3a

pexa; 2 - .uav6a; 3 - 6dper; 4- rlnsssoe Jl.u,po aau6nt

@uz. 32-5. Veerr coopvtxeruurt
napannenbHblJdu

@uz. 32-4. iVI Ho?oKaJ,tepnoti deyxruumoqHotrt unns

a - nnaH; 6 - nPo.uo.rllHstft Paspeg

c 6otttwuJl,t u JwaJlbi.f,t

wnnSa-Mu

@uz. 32-6. Cxe'va urlfisa

cQ c.tweweHHbt-tru zonoga.1wu
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@ue. 32-8.cpue. J2-8. Cxeua utaxmHo?o
IAtnSd

./-ornepcrae rns-npoxora cynoB; 2 _ sa-opanbHas creHKa; d - nJrocKHfr 3arnon.
4 -- c-rettxa na.IeHHr .-

@uz. 32-9. Ifapaotfi (e dee ruumrcu) ra.4rcs
s - norepevHuft pasprs:_o^ 

T_aygpa"i 6 _ nonepeqnsrft paspe3 no Hr4)i-He[ ronoBe (nna-co cropoHbl xirrepu; 
. . -

rHIPOTEXH HtrECKHE cooPL)KEH ilfl

6r,e$a (creuxofi [aAeHHfl), Ho M co cropor{br rnHDKHero
,9::0::^:le 

ycrparrBaercn''sa6paianan creHKa 2. B HHiK-HeH qacrrr 
"r."*I___l-yeercs 

oieepcrr.re /, ;;p.*phrBaeMoeSaTBopoM 3, noAHHMarorrIHMcfl BBepx.'np"'rr,"irqecrBoM
ruaxTHoro TIIJIIO3a qBIqeTCg yMeHbrueH[.Ie pa3Mepa u BecaHr.I)I(Hr.rx BopoT, a HeAocTaTKOM _ Malra,., BbrcoTa Hr.rxHe_
fO BbIXO,4HOTO OTBEPCTI,Iff I,rB KAMCPbI.

_^Ion.pguur1^pa^3pes uraxrHoro napHoro rrrrrro3a rp,HBe_AeH Ha gur. B2-9.

":) 
{:!!lu, 

w/uosol co c6epeearenbHbt.tlu fuacceilnaau.
AlJIfl. yMeHbIXeHHfi pacxoAa BoAbI Ha ITTJIFO3OBaHAe, qro
oco6euno Ba)KHo Anr BoAopagAeJrbnhrx yqacrKoB u/rrogo_
BAHI{bIX KAHAJIOB, HE HMCrcIIIHX CCTCCTBCHHOTO ilNTAHT4fl,,'p{'rMeHflrorcq uJrrosbr co c6eperare.nbHbrMlr 6accefisau,r.r.Cxeua TaKoro urJrFo3a noKa3aaa ua $ur. 82_ 10.

PsAoru co ru"rrgeHori *ur.poa ycrpa'Baercfl HecKoJrbKo6accefiHo,s, HMerou{}{x.. AHo na pas.rrr.rqHbrx orMer*ax H .lo_
erugegHbrx c KaMeoofi aoAonpoBolunrua raJrepeffMu, nepe_KpbrBaeMbrMr'r 3arBopaMH. rlpa onopoxcueuHu r(aMepbr
lIIJIIo3a BoAy cnu,Bsrer He B Hr.r>Kna.fi 6ref, ;-; c6epe-ii
TeJrbHbre 6accer?uu B onpeAeaeunofi no.niaouuranooo.r",
naq&Ha-fl c BepxHero 6acceftua. Tonrxo ilfi;; qacrb
c'n+rsuofi npusMbr or oTMerKI4 

-Bepxa noc.neAuefi r(aMepbr AooTMeTr{fi rop'3.Hra Hr{}KHero 6reSa cOpucoiraei."'u 
""*-l'fi 

6re0' 
- 

flpu HanoJrHeHrH KaMephr B Hee nocreneHHo
cJrHBaroT soAry ug c6eperare.nbHblr 6accefiHon, 

- 

"uurrnu"c HI'Ix(Hero, I'I JI'HlIrb BepxHffff r{acrb KaMepbI oT oTMerKL' 
'

AHa aepxuefi KaMepbr Ao orMerKr.r roprr{soHTa Bepxgero
6re$a sarroJrusercr M_3 BepxHero 6se6af-'--'-'..

_ O6rerrr c6epexeu'ofi uoiui 
"o*., 

burro np,n 3roM orr_.peAe.nes no Sopuyne:

r l  
k  

Iv ' :  
T * t  

HQ ,  G2-2

rAe k-cnci lo 6accefiuon;
Q - n.noulaAn 6acceftna, Koropaff o6nqnro rrpHHH-

Maercfi p2rBHOfi nJroilIaAI..r r(aMepbr.
Lll.nrcshr co c6eperareJrbHbrMn 6accefisaMu BecbMa sr{Jrb_

HO yA'p.x{aror coopy>KeH'e, rpe6yror 60nlruoro qr{cJra
AonoJIHI'If,eJIbHbIx 3aTBopoB a ryAJrHHfiIor [poqecc IxJIIogo-
1aunfl 

. 
_l(oncrpyxnr.rsHbri;r- ueplq*,r]rrrcea .b .O.p".arerrb_

rrbrr{H 6accefiuauu cM. $ur.^ 32- t t .

e) Kauepot co cpeduert eonoeort. B rurrro3ax AaHHoro
TurIa, [oI\{LIMo nepxHeft 14 Huxuet? ro.rloB, I{Meercr elqecp€AHss roJroBa, KoTopas AeJrar KaMepy Ha ABe, o6uquo
HepaB'bre, gacTH. flpu ru-rrro3'BaHHH r(apaBaHoB CyAOB BO-pora cpe4uefi roa.rroBbr orKpbrl'br H r.rcflo./'rb3yercff noJIHafl
AJTHHa KaMepbr. flpu ru"rrro3oBaHr{r.r qrAe/rbHbrx cyAog ruJrro3

@uz: 32-10. Cxe.tta ulnsa
co c6epezamenbHbluu 1acceilna.*tu
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Pospes no ao,rme !rupea no nepengckaa

@uz. 32-11. IAarcs co cdepe?arttertbHbL.ttu faccertuauu

pa6oraer JrHrrrb nepxuefi HIIH nlrxnefi rracrblo c HcrroJrb-
BoBaHEeM Bopor cpeAnefi roJroBbi. 3ro nossonser cru.rstrrb
pa3Mep c.uunsofi npr43Mbr rr ycKopr{Tb rrpoqecc [rJrro3oBa-
Hnfl. Ha.riaqze cpe,unefi roJroBbr c BbrcoKur\ru BopoTaMH

yBeJIHr{HBaeT CTOHMOCTb II IJIIO3a.

3. Cnoco6u nnraHuq BoAofi r{ Tunbr
BOAonpoBoAHbrx ycrpofi crB

BoAonposoAHbre ycrpoficrea, cJrtylKarqrie Anfi HarroJrHe-
TIWfl M OiIOPO)KHCHH'I IIIJIIO3HbIX KAMCP, flTBJIflFOTCfl OAHT{M
H:j ocHoBiilblx SJTeMeHTOB IrrJrIO3a, OnpeAerqFOulHX efo KoH-
grpyxrrsHrre oco6euHocru H sKcnJryararluoHHbre ycroBuq.
Bo4onpono.4Hbre ycrpoficrna, c oAsoft cropoHbr, AoJrxHbl

'o6rerqarb HarroJrHeHHe H onopo>KHeHue KaMep B fipeAenb-
HO ClKaTbIe cpoKH, c 4pryrOft, - o6ecnertr.rTb cnoxofinupi
'nuApaBJIIHqecxHrft 

pelK,HM B KaMepe, uro6H rrlJrro3yeMbre
.cyAa rne [oABepraJlncb npr.r HanoJrHeHHM KaMep eo4ofi pes-
KI{M TOJTqKaM 14 nOABI{XKaM, OnaCHbrI{ Kar( Ans CyAOB,

TaK H AJIfl Bopor ulrcgal.

I BeanunHy .[onycraeMbrx HarsxeHuft xa uraaproBble rrpH HarrorHe-
ryyll^H onopox-HeHr.rH x_a-Mepbr B .u,onsx or .Bo.rloH3Meulenr.rrr cynna (or
I/400 ao l/1500) crrr. CH rl fI, .r. II. ra. II-A. 2, S 14.

BoAonposoAHbre ycrpoflcrna e ruJrro3ax rro xapaKrepy
IIOCTYIIJICHVS BOAbI 'B KaMepy noApa3AeJIgIoTcfl Ha IoJIoB-
i';bre, npH Koropbrx sTli ycrporlcraa ilo.rrHocrbro rps3Meuld-
roTcs B foJroBax, a nocTryrrJreHrj.te BoAbr B r{aMepy n c6poc
tll3 I(a_MepbI fipOHTCXOAIT JIrHtUb B rr.peAeJlax fOJIOBbr, U
ycrpor?crna npoAoJrbHhre, B Koropbrx BoAa nocryrraeT B
I{aMepy no 'ecefi il{ru tto BHarrnTentuofi qaclu .u,nuurr Ka-
Mepbr. f lpx arolr saSop BoAbr H3 BepxHero 6se$a r c6poc
ero B silxuuft 6reQ Moryr coBeprxarrcs .nn6o HenocpeA-
CTBeHHO 173 nOAXOAinbtx KZHaJIO,B K IXr'rIO3ty, nU6O BHe Cy-
AOBOTO XOEa.

a) [Ipu eonolHotvL nuraHuu Bo3Mo]KHbr cJreAyrou{He ero
TIZNbI.

l. llrsraupre qepe3 ue6o.nrurne oTBepcrufl B Boporax, TaK
Ha3bIBaeMbre KJrHHKerbl Taxoe nLrraHl{e ocvllecrBJrflercfl
o6rt.rHo npH ue6o.urui.rx f lanopax Ha nopoia, i lopflAKa
3-4 tt. llpu 3ToM KrTHHKerbr pacfloJrararorcfl s HHxHer'r
qacrfi BopoT c raKHM pacqeror{, qro6lr crpyr ,BoAbr BbI-
xoAllra noA ypoBeHb Hrr)KHero 6be0a. floarouy KJrHHKerbr
npHMeHfllorcs o6srqso r-rplu orcyrcrBHrH creHXIH rra!.et;.fl-

2. llnrauue qepe3 rrte-rrb, o6paeyrcqyrocq MexAy rropo-
IOM H HLI3oM BopoT B Cnyqae npr.IMerreHHfl rBOpoT B Bir{,(e
cerMeHTa wr,H nJrocKofo 3aTBopa, cKoJrb3flulero B BepTH-
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@uz. 32-12. Bepxrunfl, ?orlosa wrtnaa
c HanorrHeHue-M us-nod sopom

xarruot? nJrocKocru np[r noAbervre BopoT BBepx. I( arovy
Tuny orHocflTcff yctpoilcr'ra, npHMeHeuHbie Ha BepxHrrx
noJroBax runro3oB KaHaJra r.rMenr.r Mocx,sbr (Our. 32-12\.

3. llnraune nyreM rrepeJrfiBa qepes olycKaroutuecfl Bo-
pora (uocxne, cexropHue) npr{MeHsercs TaK)r(e Anq
BepxH[rx roJroB rrrJrlo3oB.

4. llmrau,ue qepe3 KopoTKrre ,Bo.[oilpoBoAHbre raJrepeH B
o6xoA Bopor npr.rMeHrercq xapr6oree qacro, oco6euso Ars
HI{x{HMx roJIoB mJrrosoB. Bunycr BoAbr B r(aMepy nporr.rs-
BoAHTct "tl'u6o qepe3 oTBepcrHs B ABryx 6oxoerrx crelrKax
roJroBbr (Qur. 32-13,a), a HHofAa H KaMepbr (Sur. 32-
13,6), .rru6o B BepxHHx H cpe.[,Hrrx roJroBax Sponraarno
qepe3 cTeHKy naAeHr.rr.

B nocJIeAHeM cJyqae ycrpaiuBarorcs cneu,i.raJrbubre ra-
oHTeJrM SHepr,HI,r noToKa.

6) IIpu npodonoruon nuraHuu Bo.{,oilpoBolHbre raJrepeu
ycrpauBalor no ncefi [Jr,r.rHe Karuepbr I{nH no ee qacri:r,

oHLI MMeIor pg1 BbInvcKoB, pacfloJrox{eHHblx o6ugtrro lia
paBHbrx Me)K,(y co6ofi paccrosH,r.rffx rro AJr[rHe KaMepbr.
I lpn erou raJrepen MoxHo pacnoJiararr .nrrr6o s 6cxoenrr
creHax luJrro3Hbrx KaMep (peaxo e oAHofi crene) (cu. Sur.
32-13), ,'ru6o ,B AHr.ri{e Karuepbr (Sur. 32-14 u S;ur.
32-3) .

B o6oxx cJryqaffx npoAoJrbHbre raJrepeu o6srqno coo6-

Pet/san uumka
Samfopw rano.orcttu il!4

")

@uz. 32- 13. Cxe.rrta eodanpoooduoLx zane-
peu ulnn3oq

ulalorcs KaK c BepxiltlM, TaK [,I c HI{}KI{iLIM 6ne$ou, or-

KrIIOqatcb 3aTBopar. lH B roJIoBax KaMepbI.

Bn6op cl{creMbr nr4TaHVr, uIJIIo3oB c HarlopoM 6o,ree

8,0 .tt4 LL c orHclxeHzeM Harlopa K r"ny6u'ue Ha Kopone

6o.nee 3 u up,rr AJILIHe I(aMepbI 6onee 150 u 4on>xem 6strl

npoH3Be,I,e H Ha ocHo B aHVH TeXHTI'IKO-SKOHOMI4qeCKI'IX Cp aB He-

uraft rorrosHblx II npo.uoJlbHblx cucreM nvraHvfr. .II,nn rulrc-

3OB C IUeHbm,flMlI nOKa3aTeJIflMI{ peKoI',IeHAyeTCtl roJIoBHoe

I I I{TAHMC.

a) IIpu sa1ope eodot uenocpedcrBeHHo us cg)oaoeo

xoda M c6poce Bo,tlst ,r.I3 KaMepbI e liuxHruft noAxoAnuli

KaHaJr ox(r4.(arcul1e uJ!o3oBaHLIs KapaBaHbI ITpl{xoAHTcf

paCIIOJIaraTb Ha HL' : iOTOpOM OTAaJIeHI{H OT tsOpOT I IL ' I IO3a'

r{TO y:iIrHHteT BpeMfl BBOIa U BbIBOAa Kapa'BaHa [43 IIIJ-IIO-

3 0 8 .

f lpu,  , . , ,crpof icree nolosa6opa u ro loc6poca BHo c) ' Io-

Boro xoAa npli);or.rl lTcs ycrparHBarb A.rlf l sToro oco6ste cco-

@uz. 32-11. Cxen.a u,4psa c doruruot.+tu
?aJlepefl.tt4u

6)

E

\

s$
Septuui npgc zanepett,

\

$ 5t
@uz. 32-15. Cxe.ua

c Sa6opott u
aodonpoeodulm ycmportcms napHo?o wrtnsa
c6pocoa aodut aue cydoaozo xoda
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pylxeHnq, KoTopbre coo6qaorcs c rauepofi uJrro3a np;rl
NOMOUI IH CNCI IHA 'bHbIX 'BOAOBOAOB,  HHOTAA IOBOJI ' ITO 3HA-qnre.nsHrori nporqx<eHlrocrH.

__ lolosa6op y c6poc ,BoAur BHe cyAoBoro x4a o6ecne-qllBaIoT cnoxoiiHne rycJroBr.rff orcroq cy.IoB, o]K,HAarorurX
IUJrro3oBaHrHrI HenocpeAcTBeHHO y roJroB rxJrro3a. Taxori
cnoco6 nHTaHI{rfl rrrnrogoB oco6er
Illnrcgax 3HaqHTeJrbHoro Hanopa. 

r'r{o peKo'veHAyercr np'H

Ha Q'nr. 32-15 Lana .**l-"oAonpoBoAHbrx ycrpoficre
napuoro rrrJrro3a, y KoToporo nolosa6opubre H 

"oao.Opoc_HbIe coopyxeHHff, pacnonoxeHHbre BHe CyAOBOTO XOAa H BIIPeAe.lax nJroTHHbr.

4. Knaccu$HKar{Hq no ocHoBHoMy MarepuaJry

KAK SJIEMEHT TH.TPOYSNOB
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I(oircrpyxqts H pa3Mepbr rolroB rrrJrrosoB 3aBucsr
npex(Ae BceFo oT THnoB mJrro3oBbrx BoDor. Ha
Qar. 32-lO npuBeAeHbr o."o"""lb-- 

"*."", 

-iirloro"gr*

BOpOr.

Ha+t6o.rree qacrc, oco6euuo Aag rnulr(Hax roJrc,B, trprniue_
Hslorcfi roJloBbr c .[BycTBoprraTbrMl4 BOpOTaMH (Qllr.^ 32_
17). flnx 'nepxnux roJroB rracro npuMeHsrcTcff Taxx(e Bo-
poTa B BrAe cerMeHTHOrO SaTBOpa, cnycKarouefocfi  B
Hu_rxy (Sur. 32-18).

Eoxoeue cTeHbr H AIrHrue 6erougux ro,rroB, KaK
npaBrrdTo, npe4craBJrrror co6ofi oAHo ueJroe B BHAe
xecrxoft fioJrypaMbr. 3ro ycrpar{Baror Bo ue6exanue
nepexoca BopoT npu nepauirorr,repnofi ocaAKe .6oxonrrx
CTCH.

Ilaueprr tuJrro3a pa3Ae,'rsloTcrr
r,rbrt{ Q,tt,'lr,rpyroqnll AHHIrreu n
lllerl.

Ha KaMepbr c npoHrHl lae-

c HenpoHr{rIaeMbrM AHE-

5. K;raccnSHKaqLHs no ocHoBHbrM

r(oHCTpyKTHBHbTM npH3HaKaM

KoncrpyrrrrsAHe $opuir urJrro3oB BecbMa
HbI; orra 3aBHcrT oT ra6apurHrrx pa3MepoB H
UIJIIoB, rpyHToBbrx ycnoeNii, cnoco'6a *"ru"""
THna rBOpOT, oT OclioBllorc MaTeplie"Ea u".IIO3a.

paauoo6pas-
Hanopa Ha
II]JI IO3 A 14

t r - - '

llponu0o0ee

cDuz. J2- 16. Cxt,-ubt ruJxiosHbrx sopom

. [ . n y x n o . ' t o r u b l e : a - c r B o p q a r b r e ;  6 - t e e p H t r e ;  s - c - r B o e H H b r e  n o n r , e ] \ : H j e :  e - c - f B o e H H b r e
oflvct(Hue; o. lHonoJlorr{hre: d - n. locxr.ter c Beprr.rKa.nrnofr ocblo BpaureHvfl ; . ,  -  nrocxrte no.r l .be\{-
Hl, le; Jta'- nJlOCKIle OnycKHble; 3 - n" ' IOCKHe OTKaTHble: t l  -  Knanal*tue: r -  Cerl\{eHTHbte t loj t . t ,-

e r rHb le ;  I  -  ce fMeHrHble  o f l yc r (Hbte ;  . t /  _  c0(TopHbte ; ' r ,  _  Ba j ' Ib r loBbte

,)

51 gar .  t2 ;
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Te)K noflepeqHoro ceqeH]Ifl KaMepbI

3aH Ha QHr. 32-20. l loxasaHHHe
TpaHIrIeII ,  MJIH <<3eMJIqHbIe BaHIIbI>,

pacnop rpyHTa Ha cTeHr,r r{aMepbl

.u.oKoBoro TrHna noKa-

no 6oxau KaMepbl
[ , IMEIOT UCJIbIO CHHBHTb

ITIJIIO3 a. ./

tu I-r

@uz. 32-17. Hurcruflfi ?ottosa wrnsa

//0.[--[

//o n-/1

<Duz. 32-18. Cez.tteHmHbLe onyctftble sopoma aepxuefi

"o/ro|bl 
wJuoSa

r,  -  pa3pe3ul no Qacaay c BepxoBoft cropoHut-(o6urHgxa He noxaeaHa);

6 - iron'epe.ruurft paape-s; / - aepx )'cros; 2.: \\na 
' ArIs 

<p--eMoHr-
i,oro sa.paNaeuuri; g':t.t1"Tin$,f* (R-10 Jtt ro o6urunxn);

I

01

@uz. 32-19. Tunu KaJttepHblx cmeH LuJttosol

@uz. 32-20. IIonepearuutfi paspel Ka-^depu Lurtosa dorco'
BO?O mUnA

.I - nonepxnocrb se\Lln; 2 - eoroctox; 3 - ac$a,rlr; 4- rotrosag
. Ka\repbt IuJlrc3a

32_3. ONPEAEJIEHHE OCHOBHbIX FAEAPHTOB

IUJITO3OB

IIIansu AoJIxHbI HMerb pa3Mepbl, coorBercrBylouue pa3'

MepaM cyAoB u{JI}I nJIOTOB, IpOXOAflIIIUX qepe3 unx' tlepee

IIIJIIO3 MOfyT IIpOXOAHTb KaK OTAeJIbHbIe cyAq' TaK fI',I Ka-

paBaHbr, cocroflull le us HecKoJIbKHX cyAoB. Cocrae Kapa-

BaHa Arfl KaxAoro BOAHO|O nyrln [ 'LlpI orAeJlbHoro ero

yr{acTKa onpeAeJlfleTcfl Ha ocHoBaHHH CneuHaJIbHbIX Tex-

HIIIrc-3r1gHOMraqe,cKgx pa,cqeT,o,B. )(e,nareltuo, 
qto6lt BbI'

6panumft  KapaBaH cyAoB Mof npoxoAHTb H r{epe3 IUJI IO3bI,

pacnono)KeHHbre Ha AaIIHoM yqacTKe BoAHoro nyTH. Onna-

Ko B orAerbgblx cJyl{asx AonycKaercfi II3MeHeHHe (yuenu-
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TJIABA TPH,\qAT' BTOPAfl. CV,4OXO,4,H,IE NJIIOS\I KAK SJIEMEHT TH.4,POY3JIOB

1. l loneauaq AflHHa KaMepbr

flonegHaq .urMHa KaMepbr Mcr{Hc.[qercq oT nepxonori
Kpor{Kri urxaQnori qacru nuxueft roJroBbr r,o nllsoeoft
KpoMKH ruxaQuor? qacru nepxueft rorroBbr (crn. Sur. B2_2),
HJIH Ao creHKH [aAeHiHq, &rJrrr Ao Husoeofi fpaHrn fagnTe_
'nefi sHepr'rir' ecJrH_oHrH p?crroJro)Ke'bl Hrr{iKe nepxneft ro-
.rloBbr B Ka[repe. B HeKoTopbrx cJyqaqx lru>re ,sepxneft
roJloBhr OcraB"rr-firoT erue H TaK Ha3nisaevr,rfi ycnoxoHTglb-
uuti yriacrox, B npeAenax Koroporo cyAa B MoMeHT Ha_
rIoJIHeHr.rfl i(aMepbr He Aonx(Hbr pa3MerrlaTbcfi so Hg6exa_
HMg onacHoro eos4eficrsufl [oroKa.

floreeHaq AJTHHa KaMepbr orrp€Ao",Trr€Tcfl no eoprvryle:
lx: L6yx, *,nL6^p* l-  AL (a * I  ) ,  (82_B)

FAe 
. /K- no,rre3uafi An[rHa KaMepbl;
L6y*, - AJr,riHa 6yxcupa (ecra oH nponycKaercff qe_

pe3 lUJrlO3 ,BMeCTe c KapaBanOrrl);
n -,.rr4cilo 6apxefi B r{apaBaHe, ycraHaBJrruBae-

Mbrx B rrpoAoJrbHoM HanpaBJieHrr.rri;
ZUIOT - Pacr{erHafl Arli}.{Ha 6apxu,;

a r- - paccrofiHr.re rue>K4y cyAaMti, Koropoe (o 3a-
BHcrr{Nrocrr.r or paBM_epa rrrnrosa) uu6upaer-
cfl B npeAenax or 2 to E n.

.{nl.rna [rJrrogHbrx r(aMep ycraHaBnuBaercfl Ans orA€.nu-
Hbrx yqacrKoB mJrrosryeMoro BoAHOfo nyTu{ no us6exiutre
nepeQoptr,trHpo,BaHMfi KaparBaHOB,[r.Jra nd,roToB .B npeAeJlax
AaHIIOTO ryr{acTKa.

2. Illupnna r{aMepbr
(u urupuHa orBepcTu; Bopor)

L[up.rua KaMepbr orpeAerqercfl no eoprulue:
b x :  ( 1 , 1 0 + -  l , 1 5 ) I B ,  $ Z _ 4 )

rAe x.B - cyrraruapHafi rrrupr{Ha cyAoB KapaBaHa
HX ycTaHaBnHBaeTCs HecKoJrbKo no
runrcsa ).

Flpar4qqryr.r rexnuriecxoft 3KcnJryararlur{ peqHofo TpaHc_
llnra 

CCCP ycraHoBJrexhr cJre.qyiotrt,n. ]ruH,r{MaJrbgbre sa_
nacbl no urrrjpHHe rrrJrro3oB (c xaxloir cropoun) Ab.

(ec.n,u
rrrMpI{He

Ta6.nuup, 32-l

i

d

t

i
I

T
-
-.

1 - 5
5-10

10-20
20-30

o 9
n L
0 , 6
1 , 0

b * s a  I  l r

5 l *
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3. lloilegHaq rurydnHa Ha Kopo ile hx

h* onpeAc,'rneTcfl or Ha[IH]r3rrrero cyAoxoAHoro ropu3oH-
TA B UIJIIO3C:

<  1 , 0
>  1 , 0

< 2 , 5
> 2 , 5

0 , 1
0 , 1 5

0 , 3
0 , 5

Ta1ttuqa 32-2

,[,ns repeBsHHbrx
I I IJIIO3OB

nnq rarreHHbrx r.r 6e-
TOHHbIX iU.;I IO3OB

4. Pasnrepbr Bepxnefi HJrH HH)r(Hefi FoJroB

3ur pa3'repbr nlr6uaparcr B 3aB?rc'Mocrh oT ocrroB*brx
raoapuTgbrx pasMepoB trrJrlo3a (ruupriluu, r.rry6uust Ha
KO:pOJr€, uanopa) tu np,r.rHflToft cucreubr mJrrosHbtx BopoT r.I
BoAorrpoBoAHhrx ycrpofi crn.

a) !,na eonaa c )egcreopqaruilu pacnopHblil"u eopo-
TAilU U O1XO)UOU\|U )AJrepen.Mu AJrs npe.[BapHTeJrbHbrx
coo6paxeuiufi r\{o}I(Ho npil{HHMarb cJreAy}oulue pasMepbl
(no ̂ yxasaHr{sM rpoe. B. rc. Ka.nrEnoiuqa, t3l) (S"r.
32-2t).

f,.rrzna sxoAHor? qacrr.r Io: ( r/z: r/i H, rAe H_uauop
HA UIJIIO3. TO'IHCC-OHH YCTAHABJIITBAIOTCfl B SABHCHMOCTI,I
oT THna ipeMoHTHo-anapufiunx sarpaxAeunri roJroBbr H
Apyrux cue[HanbHbrx rpe6onauuft.

[.n,riua ruraQnoft qacra lt:(L,l -:- t2l4ji-
z c o s U  ,  r A e

b:r:.r+HpHHa r(aMephr; d - rtyluna ,lxr6noa qacrx,
d-AJ.bx, u -- yron Bopor- c
HOpMaJIbIO K O,CH IIIJIFO3a, 0 -

:20" :22".
!,nuna ynop:rofi qacra lz:Hu

I ,4e f i i  -  'BbICOTa 'CTeHbr ,KaMeDbr

Ao ,{Ha. I'o.r'ruluua ruxaQuor? ua-
cTH xx3c,  rAe c-111HpHHa Bo-
Ao,nporo4uor? raJr,eper4.

A.rrana KpbrJra it>- mH t|l u,
rad m:\,5 -= 3,0.

T'onulaua KpbrJra B eno KoHrIe
zr:1,5+-2 i l ,  a t tpu cofipffxieHnH
co creuofi zz:0,5H.

6) la1apurvbre pasrLepu eo-
rtoB c ceeileHTHbL-ilt ongcKarc-

uluilcn B HUWA ss.TBOpO.\t, 3a_
nOJIHeHHe,KoTOprorrO npOH3BOIHT-
cf r{ep,e3 rrleirb l{extry 3aTBOpOM
H nOpOrOM, CnpeAeJ'IgIOTCf, B€nE.

qnHoti Hatt,opa Ha IqHT, rrr_[.1p1[.t-

@uz. 32-21.
?onoBu wJtrosa
cmqopqamu.ttu

mA)VII

Cxeaa
c dey-

BOpO-

l l p u v e u a H u e
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Hofi IuJIIo3a n cucreMofi peMoHTHo-aBaDxrinbrx 3arBopoB.
Paag{yc cerMeHrHoro sarBopa (cv. Sqn. 32-18) npu-

,HHMaercfi R:1,5 I12, rAe I/z- Ha.nop Ha 3aTBop; l,Jul1a
sxoAHoft qacil.r c_ocraBJrff_er __(1.,2_-= 1,5)Hz, ylppHofi r{a-

cru-rroprrAr(a (1,1 -:- .1,2\H2 TaK, Ha ur.rrcshx KaHaJra
tIMeHH . Mocxsu AnI{Ha nxoAsofi rracrn cocraBJrfler or 8,3
Ao 10,8 u, AnH,Ha HHmH - or 9 ao 12 u, I,ilHHa ynopHofi
qacrr.r - or 8,35 ,qo 10, 12 n npu Hanope H2 {a sarBo-
tpbr or 5,8 4o 8,1 J,r.

B nonepeqHoM HanpaBJreHr.rfi rnyluua r$Hmu ,[,rfl cer-
MeHTHbIx Bopor cocraBJrser orolo 0,03 [rupr.rHbr KaMepbr,
Ho He MeHee 0,5-0,7 n.

5. Bneunne na6apnTHbre pa3Mepbr IIIJrIo3a

Stur pa3Mepbr npl{HuMaror, fl.rcxoAq Mg mupr.rHbr rrrJrros-
HbIx creH H 6oxo'eHx crgH roJroB, onpeAeJrfleMbrx craru-
qecKLrM pacqeroM, ucxo1fl as KoHcrpyKTprsqofi cxeMbr
TUJIIOSA.

32 -4. n P OAOJI XI,|TEJI b H O CTb IlI Jr IO3O BA H I,l fl
H NPONYCKHAfl CNOCOEHOCTb IIIJIIO3OB

flponycr cyAoB rrepes rtrJrros Bo3MoxeH oAHocropoltHrtfi,
KorAa qepe3 Aanuufi rtrJrrog npol{3BoAillTct nocJIeAoBa-
te.nrgrtfi ilponycK HecKoJrbr(Mx KapaBaHoB B o,II,HroM Ha'
npaBJleur,rr{, H BcrpegHbrft, KorAa qepe3 rrrJrro3 nonepeMeHuo
uponycKaloTcrl KaparBaHbr To BBepx, To ,BHI,r3.

1. llpo4o.nxureJrbHocrb IuJIro3oBaHHq

a) tlpu oduocropoHveil wJuololaHuu Bper{fl ero, T. e.

IlpoAoJrxureJrbHocrb oAHoro utlKIIa pa6o,ru oAHocryneH-
qaroro ruJIIo3a, oflpeAeJlfiercn Soptuyttcfi:

Tr: 4t,  * t2 + zts * t  +, (32-5)

rAe Ir - npoAoJrx(HTeJrbHo'crb rIMKJra (ru.rrroaoeanua) rlp,r{

oAHOCTOpOHHeM ABMX(eHHU;
/1-npO[oJI]I(HTeJIbHocTb OTKpbITHff r4Jtvr SaKpbITns

Bopor;
12 - UpO4OJIx(KIeJIbHOcTb BBoAa KapaBaHa B

l3 - npOIOJIXMTeJIbHoCTb HaflOJIHeHHff uJIn

Her{.I,Iff KaMepbr;

/a - I[po,{o.[Xgrrefirln0CTb BbIBOAa KapaBaHa

Mepbr.

r{aMepY;
onopox(-

I{3 Ka-

6) IIpu scTpeqfloJtt turtnso]a\uu .a,JrHTeJrbHocTb qr{Kna

Tz: 4h * 2t; + 2h+2t;, (32-6)

f1e t'r- npoAoJIx${TeJIbIrocTb BBoAa:

t'a- flpOAOJIX(HTeJIbIIOCTb 'BbIBOAa KaparBaHa n'pH

BCTpeqHOM rufiIOSOBaHq{Ur.

' fl;pu aroM ga oArtr IIHISI rpa6orrt mJIIoga npoucxoAqr

ABa IrInrc3OBaH'Hfl, TaK KaK OAHH KapaBaH npOXOAI'IT BH|I'I3,

a apyrofi BBepx.
e) IIpodoncrcurerbHocrb wntoso*afiufl (odnocropoH+eeo)

AJII MnorocryneHr{aroro (uuororauepnoro) IIIJIIoBa ollpe-

AeJlil{rct no Qopruyne:

Tn:2 (n+l) t t+tz * (a-l)  ts*tE*.2ts-t(n-2) t6, (32-7)

rlle n - rlauro KaMep (crynenefi) mlroaa;
15 - npo[oJlxil{TeJlbHocrb nepeBoAa KapaBaHa H3 oA-

nofi xauepbr B coceAHroro;

/o - nPoAotxHTenbHocTb HanOJrHeHHrr LrVtU onop0xHe-
HrtIfl npoMexyTor{Hbrx KaMep.

Ucta.nsuue o6osHaqenurr npex(Hue, T. e.:
12 - npo.uoJr)KHTeJTbHOCTb BBOAa B Xpafiurcio Kar{epy;
t.q - npohoJrxHTeJrbHocTb BbrBoAa us xpariuefi xarrrepu;
13 - npO[Ofl)I(rHTe,rIbrnOCTb HanOJrHeHl,rfl IHJITA OnOpO]KHe-

H,nx xpaf iHHx KaMep.

c;Ie,u,yer oTMeTrr.rTb, qTo np14 oAHOCTOpOHTHeM rrl.nn3O,Ba-
HHH B IUJIIO3E MOTYT O-qHOBPEMCHHO II]JIIO3OBATbCS B OAHOM
HantpaBJreHHH secxo"nlxo KapaBaHon (uepes xauepry) ,  no_
sTOMY NEPIITOA MCXAY BBOAOM B II]JITO3 NCPBO|O H CJICAYIO-
uero 3a rIHM r(apaB€Ha 6y4er raxofi )Ke, KaK kr npr4 oAHo-
KaMepHoM trrJrro3e Tr (u'r. nume). Coecer\a Apyroe noJro-
)I(eHfie 6yner np\r.r BcrpeqHoM rxJrro3oBaH[.rM, Kor.[,a nepHo.u
noJruoro uur(Jra (aea ru"nroaonaH,ur) 6yaer 2To.

e) Onpedetteuue ordettouorx srtelnetroa npodonilcurenb^
HOCTtt ranrcsoaaHufl. I ) llpo40"rxHTeJrbHocrb oTKpbrrfi.rfl I4
saKpbrTl{fl BopoT tr 3a,BHC}rT OT pa3MepoB fi xoncrpyxu,ufi
Bopor, MouIHocrH MexaH:HgMoB ux u xo.ne6"neTcq B npeAe_
Jrax 

"or 
I Io 2 :u,nn.

2) flpo4o.rrxnreJrbHocrb BBoAa B r{aMepy h: 
L, rAe
9t

/r - cPeAuee paccTorrHHe, KoTopoe AoJrXeH npofirH r{apa-
BaH rIpH BBoAe B IIIJiro3, paBHoe e [x, rAe lK - AJr,HHa
KaMepbI, Ur - CKoPoCTb BBoAa np4 6yxcnpri,ori Tqre.

3) Ilpo4o;rxr.{reJrbHocrb BbrBoAa Ms KaMepbr to: J-
O2

tl\e oz - cKopocTb Bbr,BoAa; 3HaqeHr.rfl d. H o MoryT 6mrn
orrpeAeJreHrr npa6.nulKeHHo no cJreAyrcruJ.rM Aaunuu !9].

Ta1ttuua 32-3'

3HaqeHHq xoe{sriqueHra a

flo .a.nuue flo l.nirHe

Xapaxrep .[B]rlreHufi cvr,oB H nn-
TAHUS IX.;IIO30B

fieycropoHHee ABI,IxeHr,re
qepe3 uJrro3

O.uuocropoHHee ABH)I'ieHHe
qepe3 [rJlro3 c trl,rraHueM
H3 nOnXOAHbTX KaHa.{OB

To xe, c nrlTaHi4eM r,r3 6be-

Q a .

3 , 0

l r 5

1 , 3

3 , 0

1 , 1

1 , 1

9 (

1 , 5

1 , 3

2 , 5

1 , 1

1 , 1

Ta1nuqa 324

Cxopocrr a n ufcerc (npn 6yxcnpuofi rnre)

Cpe.u,uue cKopocrr,r

Xapaxrep n,Br.rxeHuc
I

npu BBo.4e vr 
I 

rpu BbrBo.u.e ?2

.II,nycropouHee
OaHocropoHHee

0 ,  4 -0 ,6
0 , 4 - 0 , 6

0 , 5 - 0 , 8
0 , 6 -  I  , 0

IIpr e.nerrlponosHofi Tsre . cyAoB era cKopocrb Moxet
6urr yBenfirreHa Ha 30-50%.
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4) flpo4o.rrxc.lTqrrbHocrb HanorHeHrHq v onopox(HeHar
IIIJIIO3a 13 OnpeflenfiIoT ItrApaBJIMqecI(HM pacqeToM, HcxoAfl
I,I3 HaIIOpa, paSMepa cJrrl.rBHofi npHSMbr, cerreHufl raJrepeiH
H pell(HMa OTKpbrTHs saTBopoB. flpu6nnxeHHoe /s:fl.a:qle:c'':cle
ts (rIpH [peArronox(errMM BHe3anHoro oTKpbrrHfl 3arBopoB
M npeHe6pexeHHl{ oHJraMtr HHepUfifi) 6y4er: Anq oAHoKa-
Meplndro unroga vrnv KpafiHux KaMep MHoroKa.MepHoro
IIInIOga ntpH BepTUKaJIbHbIX CTeHKaX KaMepbI

AJIff HaIIOJlHeHHq U onOpOX(HeHrHs npOMe)KyToqHbIX I(a-
Mep MHOroKaMepHoro lrrJrro3a

a { E
ts : ------- 

-T Cel{. ;

p a v  2 9

rle Q -nJrorrlaAb KaMepbr;
(t) - ceqeHue raJrepeH;
f/ - uanop Ha KaMepy;
P - Kos06uqueur pacxoAa cucreMbr:

I
I t :  

-= -  =  0 ,6  - ' -  0 ,7

V z e
(32-10)

(32-8)

(32-e)

(32-12)

(32- I 3)

(32- t4)

(32-  15)

B SaBrrlCHMOCTlt OT AJr'HHbr BOAOTTpOBOAHbTX raJre-
pe fi u'BeJr H q'HHbI nHAp a,BJIH qecxiux con p ort{ BJt eHr-i{ r?.

llpn yuere BpeMeHu orKpbrrnq 3arBopoB, noJraraff, qro

yBenl{qeHl.re oTBepcTfirr raJreper.r ilpoucxoAl{T c nocTosHgcfi
cKopocTblo, A"rrff oArloKaMepHoro IxJrIoSa MoxHo c fr.r3BecT-

HbIM npr.r6Jrr.rx(eHfieM npHHuMarb

t s : (32-11)
p, {2s

rAe r - BpeMr noJrHofo oTrqpbrrHr 3aTBopa:

t -  / -  -  r - _ \

4 a \ v  H  - v  H " )
t : - i

a /  o
v @ y z g

I

I -' 2

H3-llranOp B MOMeHT noJlHoro oTKpbITHs 3aTBopa.

A.ns Mno'roKaMepHoro uJrloga coorBercrBeHHo

2 s  ( { E  - {  H , )
a -  

'

v , v  2g

He-MO)I(H0 o'[peAeJlsTb, HcxoAff ng AoIIyCTrHMoil
MaKCI4MaJIbHOfi CKOpOCTH BbIXOAa CTpyH B Ka'

MeP] u6:

MlM, 6onee npaBclflbHo, I{cxoAs rI'I3 yc.nournfi or-

crof cyAoB ,B KaMepe [8].

Do.rree toqHufi rpilctl€r (u'1. 16] H I8]) Moxer AaBarb

AOBOJIbHO CI{.IIbHOe OTI{.IIOHeHHe OT yKa3aHiIbIx gsaqesuit

52 3ax. r25

2. llponycrHafl cnocodHocrb IItJIrc3a

3ra gel,nqugra o6uquo onpeAeJrrercff B ToHIlax ga ne-
puOA HaBHfaUHI{; oHa AOJIx(Ha coOTBeTcTBOBaTb ntpoeKT-

HOMy rpysoo6opory ruJrrosyeMoro,yqacTKa pelff .

llponycxnar cnoco6socrr uIJrIo3a 3aBI{c[.IT or qrxcJra

mJlrcgotsannft u cyrrcH [.r KoJr,Hr{ecrBa rpy3oB, nepeBo3uMblx
H a  o A H O M  K a p a B a H e .

a) Teoperuaecrcan npongcvHan cnocofHocrb. Teoperr-
qecKoe r{Mcno ru.nrcgo,nauufi B cvrxM

| 440
, r : = = ,

r,qe I-flpoAo"n)KuTeJrbHrocrb urflrosoBaHrurr B MHHyrax.

Teo,peruuecxan nponycKrrafi cnoco6iocrr unlo3a B Ha-

BATAIIMIO

P."op - nNrnG, (32-16)

rAe N-rJrurreJrbHocrb HaBlrraquin B cyrl(ax;
m - qtlffcJro oAHoBpeMeHHo rrrJrro3yeMbrx rpy3oBblx oy-

AOB;
G - cpeaurs rpy3onoAteMnocrb cyAHa.

6) IlparcruqecKan nponAcKHan cnoco6t{ocrb uJrtnsa 3Ha'
riI{TeJbHo MeHblue. Ilpex,a,e Bcero seo6xoAlttr,to ryrJI'ITbIBarb,
qro qacrb. rrrJIIo3oBauufi ucnoJlb3yercfi AJIs nponycKa nac-

caxtupcKlHX r{ c.nyxe6urtx cyAoB, tITo rpy3onoA'beMHocrb
rpysoBbrx cyAorB He il{clloJlb3yeTcff [oJIHoCTbIo M tITo He-

KOTOpOe KO,/'rHqeCTBO qaCOB ,B OyTI{H rpe6yercn Ant ocMor-
pa u peMoHTa MexaHLrSMoB lxJIIo3a.

Haxoneu, npy3oo6o;por B TerIeHHre HaBfifaqHiI'I He qBrfler-

cfl paBHoluepHblM KaK rlo orAeJIbHbIM MeC.flUaM, TAK H no

oTAeJIbHbIn CyTKaM.
BseAq yKagaHHbie nonpaBKl{, flonyqaeM npaKTuqecKylo

fiponycKHyrc cnoco6uocrb rIIJIIoga, paBHyIo:

,  \  N m g a
Pnp : \n-nd;;-

P 1  P 2

- i (32-17)
2 4 '

rA€ /?o - rrHcflo ur,rrcsosaHfHfi B oyTrcH HenpysoBblx cryAOB;
a - cpeAu,ufi Ko9SSUIIHeHT Hc[orb3oBaHr'Iq lpy3o-

IIoA'beMHocrH cyAoB ( o(l) ,  o6nqHoe sHaqeHl' Ie

r{oroporo 0,7-0,8;
'. - tlq4cro qacoB pa6oru mJIIo3a B cyrxiu, paBHoe
' 

20-21 qac;

a -
l't -

a _
Y 2 -

MAKCHMAJIbHbII4 rpysoeqeper_ r_ rectMecru \

cpeAHeMecnqsufi rpyeoo6opot

MaKcr{MaJlnsuft rpysoo6opor B cyrKu

cpeAHecyroqnntfi rpyaoo6opor

3naqesue roeSQuq,eHroB Fr u Fz ycTaHaBJIHBaIorcfl IIo

rraaHoBoMy rpaQuxy ipysoo6opota.

flpn HctIHcJIeHH,H nponycxuofi cnoco6uocnu IUJIIoBa {'I

s,ucJra urJllo3oBaHttft s 
- 
cyircu npxHHMaercfl BpeMs T uex-

Ay BBOAOM B lrl"{Io3 AByX nOCJIeAOBaTe.IIbHbIX KapaBaHoB'

Ann oAHocryneHqarblx lu,"IIo3oB 3To BpeMff- coBllaAaer c

BpeMeHeM T-t H 12, rHCr{rI{C'IeHrHbl\{ Bblue [cv. QOptrlyni'I
(32-5) H (32-6)], rn 3aB;I{ctl'lr or roro, coBepuaercfi JI'I{

ruJlro3oBaHr.Ie oAHOCTOpOHHee HJIII BCTper{Hoe.

Ans MnorocryneHqarblx ITIJIIo3oB 3To BpeMfl npu oAIIo-

CTOTpOHII€N{ luJIIo3OBaHI'IH OCTaeTCff ;paBHbIM BpeMeHI{ Th
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TaK I(aK B MHOtOCTy[eHqaTOM UnIOSe MOXeT OAHOBpeMeH-
HO rUJrrO3OBaTbcrr B oAHoM HanpaBJreHrHH HecKonbKo oyAo,B.

flpll Bcrper{HoM rtrJrrogoBarilHrrl B MHorocryneHqaroM
rrrJrrose BpeMr T, BBoAr.rMoe B Qoprrly.ny nponycynofi cno-
co6uoctll, AoJrlr(Ho np,r{Hrr{Marbcs paBHbrM In lcrrr. Sopr'ry-
ay (32-T ) ], uro pesxo cH,H)Kaer npouycKHyro cnoco6uocrb
MlrotocryneHqaToro [rJrroga. floarorury MHorocryneHrrarr,Ie
IrIJIIo3br go Hs6exanHe crrlxx<eHur Hx nponycrffiofi'cnoco6-
rrlocrr.r, ecJrn oro onpaBAbrBaercr rpysoo6oporoM, cJleAyer
BbInoJIHflTb B ABe HHTKU, rITo o6ecnetrmeaer nprn cneIIJHa-
JIiI'I3aIIHU HII'ITOK nO HanpaBJreHlIIO BO3MO)I(HOCTb OAIIOCTO-
rpOHH€fO lU.rIIO3OrBaHrUt.

B urryuae oAnofi HHTKH MHorocryneHqaroto rnJrro3a A"rrs
yBeJII+reHr.rff nponycruofi cnoco6Hocru npuu'eu,nercn ce-
pufinoe urJrIoBoBaH[.Ie, BalG[Ioqarcureecfl B ToM, qro cHaqa-
Jra qepe3 unro3 nponycKaeTcfl B oAHoM HanpaBneHqfl{ prA
KapaBaHoB, a noAxoA.fl l l lEe C npoTrrBonoJroxHoro HanpaB-
JIeHHfl KarpaBaHbl HaKaIIJI,LIBaFOTCq B COOTBeTCTByIOUeM
6reSe fiepeA urJrrosoru, a 3areM npomcxoAr.rr nepeMeua
Ha[paBJreHUS E rrrJrro3yroTcq KapaBaHbr BcrpeqHoro HarrpaB-

"[CHHfi.
B eror\,r cayqae qncJro mJrrogoBaHufi n cyrKu

I 440
,, - -

T t
r c

6yaer

(32-r8)

rae ?n.:(ft- l)f1+fn- AJr,HreJrblriocrb oAnoft cepnu npH
qHcr're KapaBaHoB B oAHofi ceprtul ft.

Cepufinoe mJrro3oBar{il.re oy4oB, yBeJI4rrHBaH rrponycKHy}o
cuoco6nocm rrrJrrosa, cBqgauo c saAepxrorl cyAoB rrepeA
IIIJIIO3OM B O)Kr.{AaI{.T.Ifr{ IIIJITO3OBaHHfl, a CJIeAOBaTeJIbHO,

yBefiuqnBaer BpeMff o6opora cryAoB Lr norpe6uocro Bo

$nore, a TaKx{e tpe6yet Hailr4qvrfl, AocraroqHibrx aKBaTo-
pnfi A,'Ifl crofiHI{II o}rffiAalourfix mJrIo3o,BaHMff I(apaBaIIoB.

32-5. PA3METTIEHH E CyAOXOAHbTX IITJTTOSOB
B THAPOy3JIE

PasMe[reH]ae qyAoxoAqoro mJrro3a B y3Jre rurApoTexn,r{-
qecKMx coopryxenulfi cyqecTBeHHo BJtrufieT Ha KoMnoHoBi(y
Bcero rlrApoy3Jra.

l. Tpe6oBaHHq no pacnofloxeHurc ruJrro3oB

B NJIAHE

Tpe6onanun, r(oTopbrM AoJr)KHo yAoBnerBopflTb pacno-
no)KeHHe III.TIIO3OB, B IIJIarle, CJreAyrOUIHe.

a) Pacno.roxeuHe mJrrogoB H noAxoAoB K HLIM B [JraHe

AoJIx{Hro o6ecne.r'Hsart ycrroBufl 6esonacHoro Ix yAo6uoro:
'BXOAa CyAOB, BO3OB M nJIOTOB ,B IXJIrOS; BbIXOAa [.IX LI3
IIIJIIOSa H :p?3MMHOBzHMfI nepeA mnIO3OM cO BcTperIHbIM,l.I
cyAaMH Lr BO3aMH; BBOAa CyAOB n3 peKH, nOAnepTOrO
6re$a HJril.I BoAoxpaHnJrmrrla B noAxoAHbre K mJrro3aM Ka.

Inanbl; ABHX(eH[rf no riMM trl BbrxoAa fi3 ]riltx cooTBeTcT-
qeHHO B pel{y, noAilepTbrfi 6te$ WilH ,BoAoxpaHHurlrue.

Tpe6oeauun arn Aonxnu co6.nrcAarscs npu nro6nx pac-
seTHbIX rpacxoAax B peKe, np'H r{oTopbrx npoHcxoAHT cyAo-
xoAcrBo.

Illrrcsu H cBff3anHbre c HIIMH noAxoAHbre coopyx(eHufl
[O.r-IX(HbI paCI]OJIat'aTbCfl B IIJIaHe C yrleTOM B03MO](qbIX

nepe<poprrrupoBanufi pycJra peKH B srorrl pafioue.
6) B HenocpeAcrseunofi 6rueocru.r or rrrJrrosa ,B o6oux

6re$ax AoJrx(ubr 6nrrs npeAycMorpeHbr aKBaroprrxu \Jrtr
yAo6uoro paaMerrlelrus coorBercrByrouero qucJra o>KHAa-
rculnx uJrro3oBaHHfi rH nepe$opumpryeMbrx KapaBaHots cy-
AoB Ir nJroroB. Axaaropu,g AoJrxHbr o6ecnequsarr 6eso-
nacHocTb OTCTOTT rH BosMoxlnocrb yqaJrK[r cyAolB rr.r nJroToB.

2. Vcrpofrcrso no[xoAoB K rrrJrxlsaM

III.nrcs H npuMbrKaroutne r( HeMy yqacrKr{ rroAxoAHbrx

rrrHpHHa Ha ypoBHe ocaAKH CyAOB nOAXOAHbTX KaHaJroB
AoJrxr{a 6nrs psBHa:

(32- re)

rAe b\-Iuruprr{Ha noAxoAHoro KaHaJra;

! 
- pacueruan AJrHrra MaKor.rMaJrbHoro oyAHa;

R - pua"yc Kpr.rBbrx, no KoropbrM ABH)Kyrcrr cyAa
npru pa3MHHoBaHHui R>-gL.

Heo6xoArr.rMo orpa)KAeHne noAxoAubrx K rnnro3aM KaHa-
JIOB OT ,BOJIHbI LI TeqeH,Lrfi B BOAOXpaHL,IJIT{Ue UJrH B peKe;
opr.reHTHpoBoqHo AnMHa orpax(Aanu${x Aar*16 Aon}KHa
6urs He Meuee 1,3 /K.

,.{nuna npnrua.nruofi JIHHTHIH Ha IIoAxoAax, c.nyxauleft
AJIfr OTCTOg O)KEAAIOUIIHX IUJII.OSOBAHI,Iff CYAOB, AONXHA
6uru ipaBHa:

lnpnt :  2Lxap. (32-20)

Oueprau,ue HanpaBrqrour,Hx coopyxerirufi u nepexoAHbrx
yqacTKoB IOAXOAHbTX KaHaJIOB OT rro.rrHOrO HX Cer{eHLIfl
K cyx1g1111oMy ceqernHro y ruJrro3a AoJrx(Ho 6urt uraBrrrblM,
I{CK,'IPqarclIIlHM BO3MOX(HOCTb OnaCHbIX AJIfi COXpaHHOCTTH
cyAots nprrMbrx yAapoB Hx o KoHcrpyKrllrrd tuJrrosa H o6ec-
Ileqr.rBaroulfi.rM ayAHo oT nocaAKH ero Ha oTKoc rrpH pa3-
M'I,IHOBAHIHM.

Conpnxenr.ie ocn noAxoAHbrx KaHaJrcB c cyAoBbrM xo-
AoM B :peKe Aon)KHo npcu3BoAir.rrbcfl rp,r'oofi paAliycoM rr€
MeHee 51, .rro6br yron Me)KAry ocbro cyAoBoro xoAa I{ Ha-
npaBJreHneM Teqenlrs B per(e 6u.n se 6o.tuue 15" u noA-
xoAHbIe KaHaJrbr no .Bo3Mox(HocTrr.r [pLIMbIKaJr[r K peKe y
BorHyroro (npra>ruunroro) 6epera.

flpu BbrxoAe KaHaJra B 6te$e guaquTeJrbHofi ruupunbr
(ao 3 rcu) paccroffHr.re Mex(Ay oroJroBKaMm Aalr6 AoJr)KHo
npulrfuMarbcfl  bu:(2-.3)Dn, fAe b6-mrpgHa nogxoAHo-
ro KaHaJra Ha ypoBHe ocaAKLr cyAoB.

flpu pacrroJloxeHr.ru rrnro3a B pycJre per(H B cocraBe
nHApoygJra, B qHcno coopyxeunfi Koroporo BxoAMT ,BoAo-
cJIHBHafl TIJIOT,HHa '/.JIL| rIrApOgJreKTpOcTaIIrqI{ff, nOAXOAHbIe
KaHaJIbI K ruJrro3y cJreAyer rpdcrroJrdr&Tb raK, .rro6u c6rpo-
cbl BoAbr qepes nnorngy u.r.nu f3C He co3AaBaJrr.r 3arpyA-
neH,uft 4.nn nxoAa cyAoB 'B KaHaJr H Ailn ,BbrxoAa rr{B Hero.

f.try6nura Ha HMsoBoIu rroAxoAe (a npn rrrJrm3ax co creH-
KaMLr naAeHHs Lr Ha BepxoBoM noAxole) AoJr)r{Ha 6uru ne

MeHbuo r"uy6nunr Ha Kopone rtrJrlo3a.

3. llepeceueHne IIrJIrc3a AoporaMn

. Mocroeoft nepexoA qepes rrJIIog cneAyer ycrpauBarb c

co6rrc,qenueu ycraHoBJIeHHbrx noAMocroBbIX ra6apiltoe
(onr .  HCn 103-52") .

C erofi ToqKH speHHfl npeAnoqrfiTeJrbHo nepeceqeHne
MocroB no HHx(Hefi ro{ose [rJrroaa MJrIr tto Hr{3oBoMy ttoA-
xoAy x rrlJrlogy, TaK KaK orcqer norpe6xoro BogBbrIIreHHfl

*Hoprurr, l  npoeKTlrpoBaHurr nol lr{ocrorJbtx
cnJraBnbrx peKax r,r ocnoBrlr,re rpe6onaHua x

103-52), 1952. '

ra6aprEroa Ha cyloxonHr1l#

Pacnono)r(eHHrc rtocroB (r1ur I

b* :2 ,6  B* rp  +  ( r+  + )  #  ,
\  R ! 4 R '
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HR3a nponernoro crpoeHuq B gToM cnyqae 6yaer npor{g_
BOArrTbcf oT typoBrrs grfi)KHero 6seoa.

tI p u r.r e q a H H e. BoggblIIIeHHe HHsa MocroBoro
,reTHbrM roplt3oHToM npuHr{MaeTcS .U,nf peK:

")
crpoef Hq Han pac-

2 u 73,5 st
2-7,5 .  12,5 

"1 , 5 - l  
"  1 0 , 0 "

HsorAa Aopore Mo)r{er 6uru nporyureua roHHeJreM noA
I I IJIIO3OM, NO NOBOPOTHOMY MOCTY I{JII |  NO MOCTY C NOAXOA-
Hiofi gcraKa,[ofi.

4. Cxemu pacnofloxreHufl rrrJrro3a no ornoueHurc
K BOAOCJTHBHOfi nJrOTr{He n I-3C

a) LUnns HaxoAHTcff t pexe [.r Bhrnecen B cropoHy
BepxHero 6re$a (Sur. B2-22,a);

ol rrrJlro3 HaxoAwrcr B-]pg5e H BbrHeceH B CTOpOHy H{,Ix_

l - 0 ,7  ,
0,7 '

10,0 
"7,0 
"

KABIAJIE

: r -

Hero 6re$a (Sur. g2-22,6\;

_ B) IUJIIO3 II,axOAr{TCff BHe pyqa .E O6XO4HOrr,r
(Qur. 32-23).

KaxAoe [.rg yKasanubrx rpacnoJrox(eHmfi HMeer
HMylrrecrBa H rreAocrarr{rn u ru6op BaBfiour or
yc.aonrrfi.

4tuz. 32-22. Cxeuu pacnolontceHufl. utruosa

HeAocrarxou nepoofi cxeMbr rBJrflercfi neo6xoAruuocrn
A"ril.lnsofi paaAeluofi AaM6hr B HroKHelvr 6tese .u,ax rpe_
AoxpaHeuun HH3oBoro noAxoAa K rlnro3y or cKopocreft
noroKa, c[n^agma3eMoro qepea BoAocnH,B rHJrM npoxoAsu{e-
ro qepe3 foc. Aartr6a rpe6ryer 3HaqrureJrbuoro kpenJreHus
co cTopoHrbr peKr{.

6) np_u BbrHoce ruJrrcBa e HHxHufi 6reQ yc.lroBur MeHrr-
Iorcfl. VAnansercs M yAopox(aercr BepxHrrs noAxoAnafi
Aav6a u yKopar{d.rBaerc.fl HriBoBa-8. oc.zbxHgercfl repece-
qeEr.re ruJrrosa ruocroM. I-lpu ycrpoficree nepeceqer{Hff IIo
nepxueft foJroBe MOCT npnxo,quarir 3HarrHTerbHo rro[]1,s-
MaTb' qTo 3acTaBJIfleT noAHrltMarb MocT H lra nJIoTIiHe 14

KpbIToM KoTJroBaHe, qacro 6es ycrpoficrra ilepeMbrrreK.
C' excn.nyaraufioHHofi roqxu 3peHnr pacrroJroxeHue rrrJrio-

ea s o6xoAHoM KaHaJre raKlr(e y4o6no, TaK KaK BxoAbr B
KaHaJr o6uquo yAaJrenibr or uroTfrHbr. Oco6enso ry4o6Hopac[oJroxeHMe IxnIO3a E KaHaJre, KorAa KaHa,rr xax 6sr
cpe3aer- nerJrr,o F€xr.r Ii npr-IMhlKaer K BorHyTbrr\{ 6eperalrr
perlu ($ur. 32-2A)

. t /

cBoH IIpe-
MCCTHbIX

:

4>uz. 32-23. Cxe,tta wltosa e o6-rodno./u KaHa.tt
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@ue. 32-24. Cxeua wrttostr c nodxodauu

I  -  ocb noaxoAHoro KaHana; 2 - ocr uIJI lo3a; J - ulnvl3

2 0 a B

u pasJwepot nodxodHo?o KaHaLa npu deycmopoHHetw deutcenuu

ocb tutlosa; 2 - ocr norxo,u,Eoro KaEana; 3 - ur'lros
Quz. 32-25- AaePmaH&e

T _

R - paaBryc cyAoBoro BxoAa, panunfi 3L:

A B - yliiupel{fie KaHaJIa, 'ParBHoe:

AB-( ' .?) *  

'1rr-rr1

.[,"rruna
t -
"rop 

-

rAe

L cos a *  2R sin a:  {  L '+ C$R-\ : ' l *p '

llpr conpflrxeHliH noAxoAnblx KaHaJloB co ITIJIFo30M

jCTpZTHB&IoTCfl Bxod,Hble IIaJIbI. 
ycTpau_- 

[I:PH HeoHMMeTpHqHoM conpflx(eHHil'I oAHs naJia

,BaeTCfl npsMoli, a npOTUnOIIOJIO>KHaff (B cTopoHy rll l lrnpe-

.rruneftsofi -- Ao 60".
PalHryc 3aKPYr.1eHHfl

()
D
" P -  l - c o s p '

r,u,e 4 - cMelueHl'le rpaHI'IubI cyAoBoro xoAa or CT€HICI '

Iilrlrcloa ($ur. 32-26); - - ,

R" -,parffi;aKplrJleHrils I(oHIIeBoft qacru; Rc:5 -:- 30 'rt' i
7

t

.

rau,ara z16O rIplLI sTOM 6yaer paBHa:

L*t*-f  I  cos a * 2R sin a f 20 LB, (32 -23\

r{acto noAo6soe pac[oJl

Ko, 6ofibulux o6r'euoB 3eM

r) flPua PacnoJIoxeInHH I

qHH B COCTaBe y3JIa' Kpo

BoSMOXHO pacnoJlox(eHl{e

cropoHe PeKI{' nu6o Pa3MeI
f,loc.neAnee rP eAnoqrl{TeJlbl

no. fIPu PacrIorIolKeHHH. Y
ycrPaI'IBaIor 6utnxe r 6eP'

K cepeAl{He pyqa. MexIY

JIOX(EHA IIJIOIIIAAKA NOBbICI

...1 Ocn mJIIo3a Moxer cot

HeMy KaHaJIOB, T. e. ylrlfip

Moxer 6rttg cHMMerP'iHtIHI

6utr cABl'Ilnvra B croPoHY

Ho -,B oAHi croPoHY (00

cJIeIHero rl'Ina HMeeT rlp€

cyAHo, BXOA'UIee B IUJIIO3'

HO, rl611g4flulee I'I3 IIIJIIOSZ

BXOAfiIIIHI\T CYAHOM UATII{

qyAHa npifi pa3MHH-O-BaHH

noKa3aHbl na Sur. 32-25
qeHq.It. Vro"tr d onPeAeJIt

A B
C : b c * a c *  

V - '

rAe C-paccrof lHxe Me

coB cyAoB;
L-Annua cYAHa;

' 
Qs - 3a3olp MeXAY (
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@uz. 32-26. Cxeua Hanpastnot4ux
nart HecuJt4rtemputtHo?o nod-roduozo

KAHAnA

32_6. BO3MOXHOCTb HCNOJIb3OBAHHfl IIIJIIO3A

AJIfl nPOnvCKA nABOAKOB

B orAenbHblx cryqaqx qyAoxoAliblfi IIIJIIo3 Mo)KHo trc-

nOJIb3OBaTb B KaqeCT,Be COOpyXeHq4t, qepeS KOTOpOe MO-

)KeT npo[ycr{aTbcrr qacTb pacxola peKI{.

1. llponycr pacxoAoB BoAbI qepe3 UIJIrcB

B nepHoA crpoHTeilbcTBa

B sror rrep,HoA qacrb peKH B cBff3u c noclpofixofi n.no-

rr.rHbr H fgc nepeKpblTa nepeMbIqKaMH. IJ..ns Bo3Mox(Ho-

cTlr LrrcnoJrb3oBaHMq mrloSa B qeJlffx rlpoilycKa cTpoHTeJIb-

HbIx pacxoAos Heo6xoAil{Mo, qro6lt 'BepxHgt roJIoBa IUJIIo-

3a He uMeJra creHir{n naaeHlrs tH oTMerKa AHa noABoAff-

qefo KaIIlaJIa AonycKaJla nponycK pacxoAa qepe3 nJIIO3

6ee Heo6xoAMMoclH co3AaHul cKo,'IbKo-Hu6yar gHaqllTerb-

HOrO iIO,(rOp?.

B orAennHblx c,'ryqaqx Ha nepxHefi foJIoBe cHarla,ta rycr-

pa'r.IBaFor rIoHH)r{eHHufi nopor, xoropufi gareM, Ao noAHn-

THfl nOA[OPa AO HOpMaJIbHiOrO, HaACTpaH,BaeTCfl B HeHaBH-

raqr{oHHbrfi nepnog. flpn McIIoJIb3oBaHrHLI uIJIIosa AJIS npo-

nycKa crpoHTeJrbHbrx pacxoAoB ABycrBopqarble I{JII{ I{HOIO

Tr.rna Bopora He cJreAyer HaBe[IHBarb, a orBepcrlle nept-

seft roJIoBbI Mo>KHo rrepeKpblBarb JIHUIb BpeMeIrHbIMH 3a-

TBopaM{.I,. AonycKaIouIHMH ontycKaHHe B TeKyulyrc soAY.

Bo.qonponycKnarr cnoco6uocrr ruJrlosa Mo)I(er 6rtrr on-

peAeJleHra TeM x(e MeToAoM, qTo AJrfl MaJIbIX MOCTOB llll[l

6esuanopuux rpy6, T. e. no Soprrayne 3aronJleHHofo Bo-
.[ocJIHBa C IufipOKHM rrOpOrOM:

a -

Q : g h " b V  2 g r ,

r.(e b - wvrpuua rxJrrosa;
hr- r.ny6uua or nopora Ao ypo,BHl HdixHero
z - t1epellaA;

1- xoaQSrHIIrHeHT cKopocllH, ttoropufi E AaHHblx 'yc-

JIoBHgx Mo)Ker 6urr npplHqr B npeAeJlax Ao 0,9.

BsLIAy sHaqHTeJIbltblx cxopocrefi noroKa npoflycK IIa-

BoAKa qepe3 ruJIIo3 rpe6yer IIiaA,'Ie)KaII{ero Kpen.{eHl'Ifl Kali

AH:HUIa rUJrIO3a, TAK 14 AHIIUa ln oTKOCOB BepxoBofo u HrH-

3OBOTO nOAXOAHbIX KaHaJIOB.

O6rev v crouMocrb s'tlHx pa6or Bo MHorl{x cryrlaflx

3acraBJrfroT oTKaSarbctl or nponycKa pacxoAoB qepe3

maro3.
Ilponycx JreAoxoAa qepes rItJIto3 He Moxer 6urs Aony-

ueH.

(32-241

6re6a;
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2. llponycr pacxo,qoB BoAbr qepm uIJIIog
B rrepHoA 9KcnJryaTarl[u

flponyex BoAbI tlepe3 IIIJIIoa B nepir.roA 3I(cnJIyaraIrHH

MOXer AOnyCKaTbCfl JILIIXb B LtCKIIIOqMTeJIbHbIX CJyqagx.

B qacrgocrr.r B cyAoxoAubrx y3Jrax, KorAa neperlaA B na-
BOAOK HeBBJTHTK 14 CyAa rr{AyT qepe3 flJIOT,HHy. I-lpN 3TOM

npo[ycK sTor BoSMo]KeH JIHIIIb trpU OIIpe.[eneHHOM Tlrne

Bopor (s suAe IIJIocKoro noAnuMalou1etocff HJILI onycKalo-
[Ierocfl garBopa LIJIH cerMenrrHoro 3arBopa nepxueft ro-
.uoenr) MrrM x<e npu ycr,pofictne BpeMeHHbIx olpaxAenufi,
o6ecuesunatoulux 3aIqlITy ABycrnoptlarblx Bop'or.

llponycxuax cnoco6noctr ItrJIIo3a B aroM cryqae 3a'
BII,ICHT OT TI,IINA H I{OHCTPYIfiIIIM ,NCPXUEft TOJIOBbI IIIJIIOSA.

flpnr Hcnonb3oB arwrr ruJrro3a AJrfl nponycKa xaracrpo$u-
qecK'Hx pacxo.(oB B HeKoTopblx cnyrlaflx yAaeTcf col(pa-

T}ITb IIMCJIO BOAOCJiT,IBHbIX IIPOJIETOB NJIOT'HHbI.

flpu nporycKe pacxoAotB qqpe3 rJIIo3 tpe6yercr oco6o

HaAe)KHoe KperlneHue'Bepxnero n oco6eHno IIHxHero rIoA-

xoAHbrx KaHaJroB IuJIroSa.
B ur.urcgax c [r{TaHr{eM rIpoAonbHbIME raJlepelMl{ qacrr{q-

sufi nponycK pacxoAoB Bo3MoxeH rrep$ arn ranepeu
fiprrr oAHoBpeMeHHoM oTKipbITrHH 3aTBqpOn Uepxnefi u Hffix-
srefi ronon.

B oAHoM fi.r3 HoBbIx coBercKr.rx mJrroson, y Koroporo
noroga6opEbro coo,pylKeHul IuJIIosa pa3MelrrleHbl BHe cYAo-
sono xoAa (n xpafiueu flpoJlere nlomtun), c6poc -oAbI .
M3 ruJrro3a Irpor{3BoAI{Tcs qepe3 6amnp nepeKnloqeH{tlfl Ha

pnc6epuy nroraHbl. llpn coorrBercrByloqeM _ort(pbIrrHH
3aTBopoB B qenrtpaarnoft 6amne nepelfipqelilHl BoAa qe-

pea BoAonpoBoAHbIe raJlepeu, MI.rHyn BbllcltloqaeMttfi e aro

BpeMs rrrJIIo3, Mox(er c6,pacblrBilrrcfl B uiuxuufi 6ne$, qro

yBeJrHq[4Baer nponycKnylo cnoco6Hrocru IIJIorlrHbI.
HcnolrgoBaHrHe ilrJllo3a AJIff npofiycl(a pacxoAoB .B HrHII(-

Hufi 6reQ Bo Bcex cnyqaflx Ha sro ,BpeMfl BbIBoAHT mJIIoB

Br3 uopuanruorlr 3KcrrJryararluu.
flpuueueune wnrcsa-Bodoc1poca (npeAloxenne HH)I(

A. A. Pyaenro) 3aKr:rloqaeTcs B ToM, qro IIIJIIo3 I{cIIoJIb-

3yercq AJrs rlponycKa naBoAKoIo pacxoAa JIUIIIb nprl{ pac-

xo.[ax Becbilla peAKofi noBropfleMocrrl (pae n 100-10 000

.ner), KorAa cyAoxoAcrrBo o6n.IHo npaKTuqecxin rpeqpa-

Iqaercfl. IIpu atorr,r uIJIIoB McnoJlbSyercfi B KarlecrBe BoAo-

c6pocnoro coopyxeHir{tr JILIuIb ,B MoMeHrT, Kof,4a ropLISoHT

BOAbr B Hr{XrreM 6beoe CToi{T Oqerrb BbIcOKo u o6uqHo
'uvleercfl Halil,reHburuit nepenal. E.nn y'BeruqeHuf pacxoAa,

fiporrycKaeMoro qepeS lu,'Ilo3, cTeHKa IIaAeHrHg ua 'nepxueft

roJroBe Ae/raercfl paa6opuoft (n BHAe pnAa IoAIeMJILIX

ul[.rroB rlrJu4 ruaH,Aopoe) u HpH HcnoJIbBoBaHnH rrlarc3a-

uo4oc6poca floAblMaercfi HaBepx. Taxofi )Ke cbeMHrtfi no-

rpor M0)KHO AeJIarb M Ha Htexuefi roJIo,Be, np[4 SToM oT-

MerKa AHa KaMepbI II snxueft roJIoBbI onycKaercr HH>I{e,
qeM aro' rpe6yercfl cy4oxoAcrBoM, pr onpeA€Jlflercfl Tpe-

6oeauusMl.r nporycKa pacxoAoB BoAbI.

B KaqecrBe Bopor Ha nepxuefi u-t tluxsefi roJIoBe nipu

rrlJrlo3e-Bo4oc6poce IIpHMeHflIoT nJIocKI'Ie oAHHoqHbIe HilH

cABOeHHbIe 3aTBOpbI, OnyCKaeMbIe H'I4)Ke nopofa IlIrfl ilpo-

nycKa CyAOB trIIltH, eCJII4 9TO AonycKaeTcq HaABOAHbIMH

ra6apltrauu cyAoB, [oAHI4MaeMbIe BBepx. IIns rpoilycKa

pacxoAoB 3aTBo,pbI 3T.l{ Bo Bcex c.[yqatx noAHrH\laIOTC'I

Bblme fopH3oHira BoAbI.
lloAxoA K uI,rIIo3y c rBepxHero 6sefra, a ral(xe HI'I3oBor{

noAxoAHoit KaHa.r, ecJirLI B 3Totu ecrb lteo6xoAultutocrb, Kpe-

nflTcfi Ha Heo6xoAu4l'tol,t nporfl)KeHlIiH Bo ne6exau,ue pa3-

MbrBa npu nponJ/cl{e pacxoAa. PexollenAyercs npu ollpe-

AeJreHMpr n"rlaHoBbIx ra6aputoe IIJI]o3a npu4atsar6 eMV

nan6onnuyto tuuplrHy npH sanuesrurefi AJInHe (sa- cuet

cooTBeTcrBylouefo pa3Meulell4ff npH mJIIo3oBaHmI'I CyAoB

KapaBaHa), a raxxe pacflorararb ItrJIIo3 aycue HenocpeA-
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CTBeHEO y BOAOCJIHBHOft rurOTHHbI, r{Cnonb3yfl ero OAHO-

BpeMeHHO B KarrecTBe ycTofl, conp_flralou,ero uJrro3 c 6e-
peroM rrJrn 3eMnsnofi Aana6ofi.

I,IcnorrsoBaHue uJrlo3a-Bo4oc6poca (npennoxe-H ne HHlr(.
Pyaeuxo) nosBoJrser coorBercrBeuHo coxparrnr( ua l-2
npOJIeTa BOAOCJIHBHyIIO ilJIOTHH,y U, nO nO.[CqeTaM aBTOpa,
B pfl,qe cnyqaeB sHaqHTeJrbHo cHu3r.rrb o6reu pa6or H
cTouMocTb rHApqy3ra.

Hecrrrolpa Ha To, qro onbrra pa6ortr ruJrro3oB-Bo4oc6po-
coB noxa eue Her (onru ro.usKo 3anpoeKTHpoBaHbr), aanHoe

npeAJIoXeHHe B oTAe.rlbHbIX cIyqaflX, npl{ CKaJIbHbIx nopo_
AAX OCHOBaHMIfl H HC6ONbUIOM IIHCJIC NPOJICTOB BO,4OCJIITIB-
HOfi ,IIJIOTIIHbI, MOXET OKA3ATbCfl PAU}IOHAJIbHbIM, XOTfl 11,
ycJroxHeer ycrpor'rcrno Bopor Ha nnxuefi u oco6euHo Ha
eepxuefi r'oJroBe.

Peuense Bonpoca o npnMeIIeHnH rrrnrosa AaH_
Horo THna Mo)Ker 6urt npr{Hfiro B Ka)KAoM r(oHKpeT_
HOM CJyrrae nyTeM cocTaBJreHafl cpaBrrHTenbHblx Ba-
pHaHTOB.
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33- I .  THTIbI  J IECOIIPOI IYCKHbIX COOPYXEHHH

Ets -nponycKa Jreca M3 BepxHero 6leQa ru,tApoysJra B
tt-ltxH'ltti 6le@ HJrfi Apyrofi cnnasHou TpaKr ycrparpr,Baror B
c_ocraBe rHApOy3Jra cfieqfianbrrhre neconponycrxne coopy-
)KeHIlff.

2. Vcrpoficrno roJroBHofi qacrn 6pennocnycKoB

peBHocltycKoB o6ecneqMsaicr
]ecHHbr np;H nepeMeHHOM ypoB_

\Jrfl qero npo4onrHnfi npo_
cnycKa ocyulecrBnfiroT rro oI_

lun rpy6oro npficnoco6neriun

MHM pacxoAa BoAbr Hs 
"oooiolil],ililr,uTna.?"ff;r:ft;:_reJrbHblx JIOTKOB npflMoryroJ'Ib-

brx pacnoJrararor Ha paaHofi
ar. 33-l ) l9l.
Jree roqHoro rrpxorroco6.rleu;ri,q
|  ,BepxHeM 6reQe B npeAera\

c HaKJrouubrru paa6opHtru
)); ni,rerra nocreneHHofi esrerr-

l .  Tnnrr
DpeBHocnycrcu o6uvHo

KM npsMoyroJrbHoro uil,H
Qxr. 33-l - B3-4) c

33-2.  BPEBHOCnyCKH

6pennocnycKoB

npeAcraBnqror co6ofi ysxxe .nor-
Tpaneuor{AarbHoro ceqeIlHff (c:"r.
CAMOCTO'ITeJIbHbIMH Bxo[aMIH II

@uz. 33-1. Bpearuocnycrc
u3 napa/ttertbHbtx /tont_
Kao c nop}?a,rwu Ha W3-

uort aucome
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rlttu. 3,'J-!. Epeano( nyaK^ c He.KJq,oH.HhtJ.t.

OHOJIt

p!t3'opHbt ft

:rit4 6pygree .{ol'oK 6perHocni'cxa npucnoco6Jrflercfl K ne-
peMeHHoMy ypoBHiro BepxHero 6tesa f i4 no3BoJrf ler Aep-
xarb Ha no,pore nocroqHHbri'r Hanop ,{, seo6xoAuMbrfi Anl
I lpoxoAa 6peeen 3aAaHHoro Auarvrerpa t3].

e) llpu Heo6xoAuMocrrn nponycr(a 6o.nuuioro KoJruqecr-
Ba Jreca la npHcnoco6JreHuff x role6aHnqM lop,r.r3oHToB B
rlPeAenax Ao 2,5 ,t ycrpal.rBaror JrecoilpoflycKHoe orBep-
crze B BMAe rriapHuprnoro rroArBH)KHoro 3arBopa, noAae-
IIIiHBaeMoro .re6eAxau,l.r Ha nyxuofi BbrcoTe ($nr. 33-3)
Iel.

r) llpl.r Heo6xoAl{Mocrtlr. TotlHoro npucnoco6JIeHMt K Ko-
ne6au,xgl,r ypoBHfi BoAbr BepxHero 6le$a B n,p€Ae.nax tro
4 J,4 npulreHrrcr noAnecuofi gax.nogulrri noror r;peMo-
yronbHoro ceqelnHff Ha AepeBrrHHLrx r.IJr[,r craJrbHblx eep-
Max; Bepx JroTKa rlOABemeH TpOcaM{.r K ae6eAxau, cna5-
xeH nporuaoQfi.rJrbTpaquoHHbrrvrlr ynJroTHeHrHffMH m npiHMbr-
Kaer K BeprHKaJrbHoMy 6a"rlounouy sarBopy Ha orMerKe,

cbue. 33-4. EpeanocnycK c nodeecnbt-u
H AK JLO HHhT.II4 JLO II1, KO.L{.

cDue. 33-3. Epee_nocnycK s aude utapHtLJ)Ho?o
noogecHo?o SamBopa

coorBercreyrcqefi ypo,BHro BepxHero 6reQa (Qm. BB_4)
iel.

fiaHua 6peenocnrycxon onpe4eflqeTcff eHcorofi naAeHHn
v nPeAe.nruo Aonycrr.rMbrM yKJroHoM. [nn .norxon 6peruc-
cnycxoB 6ea y,onneuxofi uepoxoBarocru yKJroH rrpHH,HMe-
IoT Ao 1 : 10, a c npq.rMeHeHMeM you.neuuofi uepoxoBaro-
cTlH (cr"r.  uuxe) Ao I :  5- l  :  4.

3. Tnnn ycnJreHHofi ruepoxoBarocru
Ha openHocnycKax

I lpu ueo5xoAumocril aKoHo,MrHH BoAbr rals soAoxpaHHnH-
rlla HJrrr{ AJrfl yMelxbltreHrHfl cKopoclir ABrH)KeHHfl 6peeen npin
6onrurux yKJroHax ua 6penuocnycKax Ao cKo,pocrru o--(5:
-. 6 n,f cerc npuMeHflroT pa3rurrHbre rurrbr ryou.neHuofi ue-
poxoBaTocTLr.

Ha 6pe,nuocnycxax rrpflMoyroJrbHoro ceqeHr.rfi ycuneH-
HyIo mepoxoBarocrt, o6H,rHo ycrpalilBaror npu noMourJn
ronepeqHbrx 6pycxoe Ha AHe norKa srrcorofi h-
: (0,25 -:- Q30)H, upu6nuaeuux Ha paccrosnuH I -
: (1,5 --2) H (Qur. 33-5,a).

Bo rug6exanrze noBpex(AeHmfl flonepeqHbrx 6pycxoa
rlpoxoAqulHrvru 6pennamm no HHM Ha6,r.18aloT 2-3 npo-
AoJIbHbrx 6pycxa, BpesarrHbrx B nonepeqnbre ($ur. 33-5,6);
tto Hr-rM 6peaua cKo.[b3ffT BAoJrb 6penHocuycxa, He saAe-
Bafi nonepeqHbrx 6pycxon uepoxoBaroclr{.

Vcrpoficrno raKux 6pycxon yrBerHrrHBaer xoaSsr.ruueut
uepoxoBarocrtl 6penuocnycra Ao 3HaqeHnfl n:0,022 .-
0.027.

B 6peeHocnycKax rpaneuouAaJrbHoro ceqeHrr.rfi nprr,rn'HMa-
IOT'yCHJI€HHyIO mepOXOBaTOcTb B BfiAe TpaIIeIIOHAaJIbHbIX
rolllarblx neperopoAoK (Qrur. 33-6) nucorofi 0,25 rLd,
ycraHaBJrriBaeMbrx no AHy Ha paccrosHuu 1,25 n l4l.

flo nepxy orux neperopogoK Aas rrpeAoxpaHeHrxrff rHX or
noBpex(AeHufl 6peeuauu yrffraAbrBaroT 2-3 flpoAonbHbrx
6pycxa, epy6aeuux B rronepesHbre rreperopoAril.r (Sun.
33-6), rro Hr{M rrpoxoAffulne 6penua_cKo4bsnT, He 3aAeBaq

I

cL)

o)

rDuz. 33-5. Tulttt \'(uJteHHort ueltoxoydtnocmu. Hs 6pea'
H.OCtt! CrcA-t

a- a Bu.[e nonepeqHbrx 6pycxon Ha rne .rrorKa; 6 - n nu.u,e f lpoJlonb-
Hbrx H nonepeqHblx 6pycron Ha ,u,He Jrorra; /  -  eepx norKa; 2 - rrro

NOTKA

u

h,( 0,?0 :'0,3) H

t=( 1,5:2,0)lt t = (1,5 +2,0)lt
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@uz. 33-6. Vcuteunan wepoxosa_
mocmb o tomKe mpaneqoadattottozo
ceqevufr. a aude nonejteuuotx nepezopo_

dorc t npodoaouirr" opyi";;;;"
1 - neperopo(r<ni 2 - 6pvcxN; J - pacnoprr.r

I:*.:""p-T]i*5:? g qu,H:l3 rrrep ox o B a r oc r r{ r a r(rx .rr o r KcB

ill "" 
H anon HeHr'IeI u'x' h-0,8 i 

- 
[.i 

", 
uBrr ner n :0,020 ::6,6i;2

lal u 16l.
fuApaerd.rqecxzfi pacqer

KaK pacr{er 6srcTporoxoe

Cn.naeoupolycKHarr
xer 6urn ofipeAenena

, 
6penuocnycKoB rrponaBoAHTcfi

(cM- r.rr. z, n. 2_ST).

4. CnflaeonponycKnaq cnoco6Hocrb
6pennocnycKoB

cnoco6uocrt 6penuocnycxon
ro QopMyne:

l/: 3 6009o un,wsf uac,

M -

(33- l )

rAe o - rt.rronlaAr [ofiepeqnoro ceseunq 6peaeu cpeA_Hero AI{aMeTpa:

-s2

, - "u-r. 
nr.

4

rt - nprr{rrrroe no rpe6ytoqefics cnJraBoflponycxuoft
cnoco6tocru 6p-ean-ocnycxa sucJro psAoB 6pe_

d cp -ffi^'l"i1 tt!ffi u 
(:h'""#,.'#lx" 

ui# ""' ),o - cKopocrb resenrr{ff B Mecre BBoAa 6pd;; B Jro_TOK r{3 BOAOXparrfiffE[Ia ililry cKopocTb uoAaq,Hrpr HrcKyccrBeHHoM BBoAe 6peeen 
-i'hlcerc;

g-xoe$QllqllreHT rpoAorrbuoro 3a[orrrxenr{fl 6pea_HaMH BloAuoro oTBepcrr.rff, np_r.rHuMaena"rn:tlrucrrrra,Be 
91."9$^" I pia I :0,t;--il;'.niuru 

". 2 :pnl.a ? :0,6; npu crnaBe j,3 p;;r-g :0,5;upH crr:118e B 4^ prnu_ p:0,4; ,ipil-Oi'u,lul,nrlllcJre pqAoB g:0,8 ;= 0,2'. 
--r..

, ̂ -I_u_96"oAfi Myro Inr{p r{rHy
ceqeHI.rq oIIpe.qeJIsloT rro , 

6peauocnycra ltpsMoyl,oJrbHoro
QopMyJre:

53 3ar. rzs
@uz. 33-7. cxeua nnontoxoda c wapHup^bt,r[u ttJto^yau.44u paJrraJ4u
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b - nd", * 2c, (83_2)rAe c - 6orosoii Banac, npuHinMaeurrr? paaurru 0, l_0,I5 u.
rI p N u e q a H 

"j;..g.:.*Iurrra /z orpe,r,e_rccrcs us rfopuyar,r (BB_l) a0Kpyrnqercs ,[o 6 raxafturero ,r"r;i,;" u,,.ru, r,ocr.r"l,; i;. rpor43tso_fi il j,"" J,l'l;i ox',, t; J#i.'J"% ;* t#; ti 
;ft ; ;;; " : n o'Ji 3" o., n n p H

33-3. TIJIOTOXOAbI

{Hbr tr.r-IOTOBOfO CII,JIaBa qaCTO
rI,o3br. 

. oAuaxo [IJrIiO3OBaH,]re
recoo6paaul tu,  TaK KaK oHo
roco6lrocrb urJrroacrB w TDe_
,I rH3 BOAOXpaHTHJILtfi\a Ha
IIporilyctia n,loToB yAO6Hee

KaM[, Ha3brBaeMble nJIoTOXOAa

}t_OTO,\OnOB Iiporl.{f,sO&}rTcs, .
TrJIOTOXOAbI i]OAPA3AC,T,IOT HA
IraKJroHHbrMr{ IIIfipoKHMH JIOT
cxoe, 2) c HaK,ToHHbiMtr JroTK,

I. llloroxo4u c HaKJroHHbrMH JIoTKaMT{

(eH c 6peeuocnycr(oM M orJrn_
toft u,t (iopvrofi JroTKa, a raK_
l6neu,usltu ro Anr*e JrorKa
BH>KeH,Hfl IIJIOToB IIo JIOTKV i}I
fl cMffrr{euHrr MexaHfiqecr<bro
, JrorKa s Hii.rxuiufi 6ree. Hn*
,rX r,HrroB TaKHX npuciroco6-

wu nnolgttut4u paiuatu.u. fl.rro_
(0"". BB-_T) iuupoxur? Ha_
ft c yiurouona n crbpo"y 

""*_
oAa ycTaHaB.rraBaror 6lrcrpc-
) cerlreHTHofo THna, npeKpa_
xHero 6te$a nocJre npoxoAa
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.A

He npu cKopocru reqeHut{ 2,I ilfceK. flocrostrcreo rJIy-

6nnrt !n cKopocrn H,a nroroxofle Aocruraercs HaJII{qIIe}'l

.foHHbIx BblcrynoB, ilOBbIIIIarcuIHx IUepoxoBarocrb AHa
nnoroxoAa (t2l u t3l).

a) Ilnoroxod c ycuneuuoft wepoxolarocrbto e aude
xsopocrnubLx 6apoepoa. klnefi npHIvIeHeHHff noflepel{Hblx
ynpyruIx garpax(Aeuufi ua nJloroxoAax 6ttna rpa3pa6ora:Ia
r.rHN(. Kpefic"rrepora e 1911 r. 3anpoexlupoaauurtfi 14 ocy-
III€CTBI'IEHHrbIfi fiM N"IIOTOXO,4 HA CNJIABHOIVI KAH JIC MCX(AV

p. Jlayuoft u !,a'yrasofi Ans npor]'cKa y3lc.{x AByxpttrHbIX
nJoToBbrx roHoK pa3MepoM 2,lXI20 ,tr TLIMeJI IIII{pi,tiHy

2,6 14, yKJIoH i:0,030. fl.'toroxoA ].Il\{e"T npqMoyroJlbHoe ce-

@ue. 33-8. Ilttomoxod c )tcurteHHoil wepoxoqamocmbp e aude rto.uaHblx

B nrlaHe 3yobeg

o - npo.dorrturrf t  npoQunb norKa; 6 - nnal,: ,  sy0rea; e - npoou.nu sy6res (pasrtepu a c,+r)

qCH:i{C C BEPTI,IKAJIbHbIM'H CTCHKAMH M3 IUIIYHTA .I{JI}t  KAMitf l

[.r c , saMoureHHbIM KaMIIeM AHoM. Ans yMeHbureu'I{s cKo-

pocreft T€rieH,ufi Ha AHe 6bLT,H IIocraBJIeHbI qepe3 412,5 at

nonepeqHhre xBopocrquble 6apnepor eHcotol:t 0,55 -tt

(Sur. 33-9).
Cxopocrr ABHx(eHI{s IIJIoToB cocraBuJla 1,7 afcerc, qro

AalKe HecKoJIbKo MeHbug rIeM B n.rloToxo.{,e c aNrgaroo6-

pa3HbrMr.r  6apreparui  (cv.  anure) 13] .

2. llnoroxoAbl co IIIJIIosoBoft ranaepoft

Op,unnHa"nblxyru KoHcrpliKIIHIo fiMeer nJIoroxoA, trF'nne_-

aeHnurf i  na Qir. 33-10; nocrpoeHHnfi s CCCP Ha oAnoil

I

I
:

Quz. 33-9. ITnontoxod c 7'cuteuruoi
clnbto e eude xsopocmfrHblx 5aptepoa

cocmoflHuu)

NJIOIHHC.

3ror nJloToxor LIMeer, KpoMe roJloBuolo, €ur€ eropofi

3a'f tsop, o6paayroqlui B HaqaJle nJloroxoAa ue6oanruyrc

urrro3oBylo KaMepy, a xoropoft ,pa3Melqaercs nilor- flocne

3aKpblTr.Ifl ToJIOBHOTO SaTBOpa V OTI{pbITHfi BTOpO|O IIJIOT

Bplecre c soAofi B KaMepe cnycKaercg no nJloroxoA'y B

nnxunfi 6re$, flpeoAoJleBafl Bblcory 10,4 -tt.

Ha.ry,nque raxofi Ka\{epbl co B'ropbIM 3arBopoM .f,aer c"v-

rqecTBeHH)'Io 3KOIIO\[iiIO B paCXO.le BO.IbI !13 BO.T.OXpa]i;1-

Jrirula Ha nponycK n.rloToB.

3. Paennepn nonepeqHoro cerlennfl nJloroxoAoB

3rrn paeuepnt onpeAeJlffIorcfi B 3aEIlcHMocTlH oT pasl',le-

poB cnycKaeMhlx rrJIoro.B. /l..nx HeyflpaBJIfleMbIx nJloroB'

noBoparIHBalouluxct npH cnycKe, ueo6xoAuuas tlrupI4Ha

I Ia' IOTOXOAB

B n :  t o  *  2  ( 0 , 3  + -  0 , 5 )  ' n ,  ( 3 3 - 3 )

rle /a- AJII.THS .f,.HafoHa"rT,I{ g,a*r6olrurero n,'IoTa B '14-

!,ns ylpaB/Ifiellblx nJIoroB

Bn :  bn L 2 (0,5 - : -  1,0) , ,u , (33-4)

r . Ie br ,  -  H?,u6oi lbIr Iag IUi{pHHa n"I Iora B . t l -

PacnonoxeHue IIr'Ioro:io.loB Ao.[i*<Ho o6ecne'i ' l trr y'rr'o6-

uut i  noAro,r  K Hi t r l  nJIoroB M3 BepxHero 6leQa r i l  Bo3Mox-

Hocrb Hx ocraHoBKH c npl{ r laf loM 1nn nepeQopMllpoBaHnf l '

B Huxneu 6reSe BbIroA nJloroxoAa AoJI i (eH o6ecneq'H-

Barb nptlx{oJIHgeitHtti ' t H Yro6nsrfi cn,'IaB n''IoroB BHrl'13 oT

n.rloToxo,aa.

uepo.voBamo-
(a ocjweHHo^t
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t lo l - I

6)

a) u,75

t .
c\

s

is
C\t

12,50 !4 ,

27,80

t 
[- zc,oo

a - nporo.{rHufi paspes; 6 - paepez no I-I

33_4.  EPEBHOTACKH

MexamqecKyr,o nepeBaJlKy Jleca ttrs BepxHero 6ueQa B

Huxtrrufi npou3BoAgr rlepeg npe6enn IIIoTIIHrI npu rIoMoulLI
npoAoJrbHbrx MexaHurrecKI{x 6penuoracox (npo,qo.ntuux

TpaHc[opTepoB HJrI l  nofleperrHblx TpaHcnopTepoB-3JIeBa-
ropon ) .

l. Ilpo4ounnne 6pennoracKll

flpo[onruas 6penuoracxa cocrofirr vrs cJIeAg/IouHx oc-
HoBHbrx cacrefi (Qur. 33-11) : ecraKaAbr, npueoAHofi
craHu[ru c ,Be.qyull{M TyepoM, xo.Ilocroro ryepa, }rart}KHo-
ro up*rcuoco6JreHlrfl rrr qelru c rpaBepcaMl{. ScraxaAa
o6ursHo pacnoJro)KeHa nepneuAlrKynffpuo K ypesy BoAbI t4
B coorBercrBxlr c npoQu.neM IIJrorrrHbI r.rMeer ABe HaKnoH-
H6Ie H oAHy ropnBoHTanbuylo qacru. Maxcu.ttrtannnufi yro.u

noAteMa uaxnounotl  qacri ,r  ScraKaAbr He AoJr>KeH npeBbr-
Ixarb 2T (yxrroH I : 2), rax KaK npu 6orsurena yrJ'Ie

HaK"rroHa 6penna corcKzJrb3blBaIoT c uenefi. Brtcora
3CTaKaAbI Ha OTKOCaX ndTOTI{HbI MOlKer He npeBbIIIIarb
0,5- l  u .

|Ip'u H2,,'Irr{HI{rH Ha rpe6ue n.rrorrrHbr npceaxer:r .[opon{
6penuoracKa Moxer rrepeceKarb Aopory HJrr.r rroA cneuu-
AJIbHIbIM HACTHJION{ B BbICMKC I{JIH H:A 3CTAKA.NE CO CNCIIZ-

aJrbHbrMH orpaxAeHHflMrr c Soxoe r,nn [peAorBparleHlis
naAeHHs 6peneu.

Ilpuer'rnan qacrb 6peuuoracrn upeAcraBJlfler co6oft
IIoAbeMHbrft xo6or, mapHupHo coeAuueugnfi c uat<.rtosiroli
scraxaAoft. llp'u noMorqu pyuuoft le6e.qxur,, VcraHoB"'ieH-
gofi Ha Ae.peBrruHbrx KosJrax, xo6or MoxeT 6srrr fiorHsr
H3 BOAbr AJIf, OCMOTpa fi. OqUCTIfir.r OT MyCOpa, a TaKlKe Ha
nepHoA neAoxoAa.

B ro.[osHofi qacrrn noA'beMlloro xo6ora noMeqaercfl
xonocrofi Tyep c Harsx{HbrM npncuoco6JlelrmeM, qro no3-

@uz. 33-10. Cxe.tta nttomoxoda

Q u z . 3 3 - l I . Cxeua npodoatuoit 6Pe;nonmcKu

53x



PASNEN TPETHH. TNEPOTEXHHqECKHE COOPWKEHH'I
816

Bonffer nepeABrurarb ryep Ha 300-400 nn n raKHM o6-
pa3oM HarqllrBarb rIeIIb 6penuoracxu.

Ha ApyroM KoHue 6penuoracxn ycrpauBaercfl npI{Bo,E-
Hafl craHqr{fl, Koropas npeAcraBJrser co6ofi ne6e4xy n
cocrouT r.rs AByx qnnr.rHApnqecKux ay6uamlx uepeA/u, cMoH-
THpoBaHHbrx Ha Merannur{ecxofi vnt, Aepeaauuofi paMe.
Ha rIpHBoAIroM 'BaJry ne6eArur Hacall(en peueHuufi ruKHB
Ang npr.rBoAa or sneKTpoMoropa. tlepea nenyunfi &r- BeAo-
uufi Tlyepbr HaTrIHyra 6ecxoHeqHaq rle[b c rpaBepcaMu.

Tpanepcu 6nsarcr ABryx runoB: cKoJrb3sulue v Ha po-
.nruxax-6eryHxax. Cxontgqul,ne rpaBepcbr rrpeAcraBJrsror
co6ofi cranbHbre [oJrocbr - noJrgyHKH, Ha noBepxuocr,rl Ko-
Topbrx uMerorcfl ruJl[br Afifi yAep]KaHrr.rfl 6peena. Cpeanue
uunbl lfl.rx(e xpafiuux u.r o6pasyror xax 6u BrraAlrrgy.

Tpa,nepcu ua 6erynxax raK)Ke I{MeIor IrrHnbI, oHLr oKa-
3bIBAIOT MCHbIXCC CONPOTIHBJIEH'HE ABI,I)KCHMIO, qEM CKOJIb-

3eutrlre- rpaBepcbr, H AonycKaror ycraHoBKy 6penuoracxu
Ha 6onsruyro urr{prnH}.

flpo4olrune 6pennoracxu AeJraror AauHofi xo 750 n n
6onee. flpu A.n,nne 6o.nee 250 tt 6penuoracKu AeJraror HB
HecKoJrbKHx cexqufi. .[nx nepe6pocror Jreca qepe3 nJroruuy
np,ll AnfiHe rpaccbr Ao 250 tt Mo)r(Ho, TaKHM o6paeou,
o6ofir.ncr oArxofi cerugeft.

Cropocrr Anu)Kep.r-rq qdnn 6penuoracxu xone6nercs or
0 , 5  A o  1 , 0  u l c e r c .  l l p o r . r 3 B o A n r e r r b H o c r b  6 p e n -
H o r a c K rr.r Mox{er 6nrn onpeAeJrena no Soprrtryre:

Irqac: 
60'69ocrp 

6peneu s I qac, (BB-b)
I

rre C - xoe6$ullfieHr mcronbaoBaHl,Ifl pa6ouero BpeMeHLI;
g - xoaQsuq'nenr 3a[oJlHeH'ufl IIeEI{; g:0,7 .'0,9;

o - cKopocrb ABrr.r)KeHua 6peBrroracKln B iltlceK;
i - 4.nuua 6penna E tt.

flpu a:0,5 nlcerc, C:0,9, g:0,9, npfi Tpex 6pen-
Hax B Ltnt Ape"ecuHbr 6pennoracxa Mox(er aa 8-uaconqlrc
cMeHy noAarb 550 ,ue ApeBecnHbr.

Hux<'e np;HBoAHTcfi TexH,HqecKaff xapaKTepiacrnKa 6pen-
soracxu E-22 (cu. [1],  t7l  u [8]).

2. llonepeunue rpaHcnoprepbr (enenaropbr)

B KaqecrBe npurMepa roneperinoro rpaucnoprepa (a.rre-
naropa) rnff nepe6pocxlr ;p?ceen€Hnbrx u3 [yqKoB 6penen
M3 irepxHero 6oeQa nJrorMHbr B nuxuuft 6reQ Ha our.
33-12 noKa3aH npo4o.nruufi npoQu.nr raKoro rpaHcrop-
Tepa, COCTOflUIeTO LIS Tpex JIeHT cO cneIIrHaJIbHbIM'H KpIOqb-

flMil{ Arq yAepxanr.{n 6penen or cKonbx(eHfifl rIpM BracKH-
tsaHHlH H CnyCKe il,rx.

Tpancnoprep npoxoAl{r _rroA MocroM n;poeaxefi Aoporn
H 3aKaHrrrHBaercfl c6pocnofi qacrbro B HU.r)KrxeM 6reSej no-
Aaroufefi 6penua Ha nepefpyxarsrrb, xoropnrft rroAaer
6pe.nxa K cn.noroquofi Marilr{He .Ha noHToHe, Qoprrlupyro-
utefi noAeo,q[rMbre 6penua B nyrrrcH.

n,nnr^a rpaHcrroprepa-l l0 Jt4, npor{sBoAuTejrrbrnocrb -
oKoJro 140 000 ,rs sa cnrasuoft ce3oH AJrff cpeAnefi tro-
.rrocbl.

TexHfi.recxac xapaKrepucrr{Ka 6pennoracru B-22

Hau6o.rruruf i  Auauerp 6peena B clt
Cxopocrl ABH)r(eHHff rleufl s ufcerc . .
Hau6o.nruras AnrlHa 6penHorac KH B .ilti

a) ropuaoura.nrsofi npn cKonb3rrurux
rpaBepcax . .

6) ro )r(e, npn rpaBepcax ua 6eryuxax
n) uax.rroHuofi npr,r cKoJrb3rruIHX Tpa-

Bepcax
r) ro r<e, npu rpaBepcax Ha 6eryH=

50
0 , 6 5

140
240

.120

Kax 200
f l o r p e 6 n a s M o r q H o c r b B n . c . .  . .  1 9 - 3 5
f,r,ralrerp qeuu B 14.ilr 22
lllar qenu B ,crc 116
Paccrosune Melx.4y rpaBepcaMv B tdrt . . 1624

- 33-5. OCOEbIE THnbI

JIECOTIPONYCKHbIX COOPYXEHI{ H

Kportre nJloroxoAoB, npoAoJrbHbrx I{ .noneperrHblx 6pee-
HoracoK AJrff nepe6pocxu .rreca qepeg rrJrorl4Hbr nprnMeHff-
IOT CTIEq'I{AJIbHbIE MJIIO3bI: IIJIOTOXOAbI, IJIOTOIIIJTIO3bI, MC-

xaHlrqecKlre nnororacKl{ u 6penuoneperpyx(areJru.
Ftruxe AaIIbr cxeMbr M r(parKue onucaHus gTlax rrHIroB

coopyxeu,uft.

1. lllnros-nJroroxo,q,

B KaqecrBe npLrMepa cneq{{aJibrroro rxJrro3a-rIJroroxoAa
n,pHBeAeHa cxeMa ooyurecrBJreHHoro npi,t oAHorZ Hs n,'ror[,rHf
rlJloroxoAa B BruAe urnrcsoeofi Jrecrlil.rrlbr tr3 gerbrrpeX Ka-
Mep pa3MepoM 30X10 r n 'Hanoporvr 5 Jr4 Ha raxAofi xa-
Mepe (Sur. 33-13).

I(auepu pagAerreHbr Me)r(Ay co6ofi rrJrocKHM[.r 3arBopaMu,
onycKaroulHMHcfi B AoHHbre HHIIIH.

Han scell H.[togosoft recrH,fiI1eft noABerrreH 6ecxoueq-
uufi rsronnfi rpoc co cileqfiaJrbHbrMr.I KprorrbgMu Anfl sa-
rra.fiKlr rIJroToB, roroprrfi nep[roAl{qecrnu rrepeMeulaercf Anf,
nepeBoAa nJroroB rls oAnofi KaMepbr B Apyryn. llpouecc
IrrnrogoBaHr.rff nJIoroB nponcxoAuT KoHnefiepotr,r HyreM tre-
,peJrir{Ba BoAhr t4s npeAbrAyqefi KaMepbr B rrocJreAyroqyp

'  cDue. 33-12.

I - nonepe'rHufr rpaHcnoprep; 2 - asofiHas

llonepeanofi paspw no ocu noncpeqHoeo

MocroBafl; 3 - uanpaergrcunii 6otti 4 - o.u,HHoqHarl
rpyxarenb; 7 - cnroro,{Has-MatuHHa

mpaHcnopmepa

MocroBas; 5-o6paruuft Sn.urrp; 6- repe-
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a - npo.lonbHbrft pa3pes^; 6 - nnau; I  - tcrosbtft  rpoc; 2 - ntor;
J - a a r n o p ; 4 - t t u u u , u

Ioc-rrg 
orrycKaHus Hu3oBoro 3arBopa npeAbr,uyrrlefi xauepu.

b ruJrro3oBaHHH O,IHOIO UrOTa OAHOBpeMeHHO yqacTBy-
IOT ABe COCeAHHe KaMepbr. flocne cpaBHHBaHr{fl rOpH3OH-
TOB B COCeAH,UX _KaMepaX nnor npd.r noMorrlu npHBeJleHrHO_
ro B AericrBae 6yxoupHoro Tpoca ne.peTsrr.r,BaeTcrr B cJre-
.4yloufyto l(aMepy. O,qmn 14 Tor tr(e o6teu BoAu c.rrryxl{T
.u,JIg nooqepeAHoro HarroJrHeHI{fl BCeX r(aMep ru.IIrtsosofi
Jlecrrlurlr'r.. flptil npoxoAe oAuoro fi.rroTa I{s Bepxnero 6reea
s HlgxHilrfi.

Vnpaaneuae BceMr{ sarBopaMH rIeHTpaJrr{3oBaHo, aBTo-
Marr'rSlrpoBaHo Lr cocpeAoToqeHo B Cnequa.nnsofi daurne
JrnpaBJreHr.rs.

2. Il.rrorouJrrug

OprruHa.rrtuofi roucroryrquefi Alrfl npo[ycKa rrJroroB

Ttp.3 
rtrrorHHy rBJrsercr nJrororrrJrro3, [peAJroxenuuii arux.

m. Jl- Xaruruuul- ll.norour"rrrcg npercra.BJrser co6ofi (sur.

1 Peure'raeu Texuuqecxono coBera fnapoeuepronpoeKTa nnororunro'
peI(OMeH.(OBaH K IIIapoKoMy BHe,rIpeHHo.

33-14) xereso6eroHHyro Karuepy rpa3MepoM g X l0 t t .
Paauepu KaMepbr npxHHMarorcff cooTBercrBeHHo paBHbrMH
w{u KparHbrMlr pasMepaM orAeJrbHbrx cexq,ufi n.rrora. Ha-
I IOJIHeFIHe KaMepbl I1pOrH3,BO,{,I{TCfl r IaCTUqHbrIu IIOAHflTMeM
BepxHero 3arBopa (unn qepe3 cnerruaJrbH:bre ranepeu).
llocJre Hano.rrHeHrr{fl KaMepbI nepxHuft 3arBop orKpbrBaercf
no.rlHocrbro H B KaMepy 3aBoArHrcfl ceKrl,Hff rrJroTa. fIOCle
gTOrO nepxnlrfi SarBop 3aKpbrBaercfl H HaqtHHaercfl ono-
POXqCHI,IE KAMCPbI NYTEM qACTHqHOTO OTI{PbITI{g HI,IXHCTO
3aTBOpa.

BoAu H3 KaMepbI cJrir{Baercfl rro 6eroHuorrry JroTKy, yJro-
)KerxHoMy no HH3OBOMy Orr{ocy nJroil4Hbr. fipu onopox(]{e-
Hlr,lr ruJIIo3a flnor oflycKaercs. vr ca4|/Jtcq Ha TeJIex(Ky pa3_
MepoM 9 X O,S il, _ycrdHoBJreHlrfyro Ha peJrbcoBoM nyrur c
tttrllpuxofi KoJreH 2,5 u, y.rroxeulrou no AHy rnJrro3a.

floc.ne onopox<HeHuff xaMepbr rrusoaofi BarBqp rroJrHo-
crblo orKpbr,BaeTcs Lr HarpyxeHHaq ilroroM TeJre)Kr(a cny-
cKaeTcs Ha peJlbcax no AHy 6eroH,gono JroTKa K crreur.r_

cnoco6nocrr 
-nJrororrrJrrosa onucaHHbrx pa3MepoB npHLrruLvrrt lrrslb ruru'r 'uluJrruSa onHcaHHbIx pa3MepoB ftpH

16-18-cacoeofi pa69T9 3a repuoA *a"uruuulu 
'(tgO-ZbO

cyrox) cocraBJrser 350-400 rnc. ,a23. pacxoA roo", Ha
IIIIIO3oBaHLIe He3HaqurelleH. Cronuocrb raKofo ,nJrorro-
IuJIIosa cocra,Brrrer 2-2,5 MJrH. py6. (n rleuax lgb0 r.)

3. MexaHuqecKrre nJrororacKu

Ha Srar. 33-15
neperrHbre pa3pe3br
srqeMort Ha o,uuofi
nyqKax (o6serraorra
TIHHbT B HHx<lnr.rfi, c
Mepuo 35 u.

[pI{BeAeH npoAo/rbHuft npo$r.rJrb r{ rto-
MexaHir,IqecKofi rrJIoToTacIq{, ocyulecT-

irc3 rrJrorurx A,'rs nepe6pocxur 6pene;r, n
12-15 tw3) HB nepxHero 6reSa n.rro-
npeOAoaeHHeM pa3HOcTrH oTMeTOr( npH-

a)

il tto t-L

k*-t#
ItctttF c7!?4>f

),1-4 llfLJ,Ll

0.'D "'"" 0:a

@uz. 33- 14. ffttomowttns

. u - n n a n ; 6 - n p o . u o l r n u f t p a s p e 3 n o o c x ;  s - p a 3 p e s n o l - I ; 1 - n a s 6 a a o q s o r o s a r p a x . q e n H f l ; 2 - B o 3 M o x H a f i H a B H r a A H o H -
Hae cpa6orxa;3-  geMnf lHaq nnoruna;4- unynr;  5-pef t rasarBopa;6-s.r rerrpono.a.reunur i r  Mexanusr\{ ;  7- .e lexrpoae6eaxa
rJIl no.[ber(a sarBopa (rpysonoarer*aHoc'irrc 7,5 m);8 -'naot Ha niraBy; 9 - naor Ha reJrer(Kei I0 ' reJrexxa B BepxHeM floJto-

xeHHH; I.l - re.lerrxa B HHxHeM nonor{eHun; .12 - nyrrr ynpaBneHuq saTBopaMH u .ne6e.4,rauu; 13 - penbcbr; 14 -'rpoc

Quz. 33-13. Cxena utrltosa-ntomoxoda
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@uz. 33-15. Mexanu'recKan ntomnmacfia

d - npo,ronDnufi paSpea no ocr -neconepeBaroqao,ro [yrx: 6 - paspB no npr|eMgofi roMepe; n- pespes Do xene3BolopoxEofi EacHnrr;
,- nprrpysxa qrkoca xaMaeM: 2 - MxFsMaJbltufi roprsoHT B neplor necocnraBa; 3 - ,[Ba renboept ppysonorteuaocrrro no N m; 4 - x.e-
reso6eToHsaf, gcTala,la; 5 - nnoBy.ras gatIaHD; 6 - roMesHas Ha6gocr€:^7 - *en$o6eroE8ac ecraxaaa rio-.q aga xeaegHo,nopoxHHx nyTn EoF

lrafi,Hofi xonen (ycnorno Bs paspe3ana): d- noAroroBr€ xa IIle68{ 0,2 r.i 9 - reconr,roBoqsn* B nyqkax o6'5eMox 12-f5 lc;/O - 
-;xeresriF

.4OpO)xBHe tryflr AOpMarbEOff r{Oren

flaororacKa npeAcraB.rr.rrer co6ofi 6perrlc6epr c yHroHoM
j: 0,089, Anuuofi oKoJro 600 Jtc, c AByMfl peJrbcoBbrMu
nyrflM,tl HopMaJrbHofi xonen.

llyuxH 6peneH iH3 cneU,r{anruofi npreunofi xeaeso6erox-
Hofi xarvrepu pasMepoM 20X8 ra Trpv rroMorru AByx renb-
Qepon rpysorroAbeMnocrbro 20 r, pacnonox(enrbrx Ha xe-
.[eso6eroHnofi scraKaAe, rrorpy]Karorcs Ha u;rarso,pun H
cllycKaloTcff s HHxHrufi 6leo.

B HrixHeM 6seQe nyqKr{ caMH BcrrJrbrBaror c n"narQo;p-
Mbt [.r orBoAgrcfl K MecraM cfitorKl{ B 6olnmue nJrorbl.
Cnycx t,t rIoAreM n.nardiopru no 6peuc6epny npor.r3BoAurncs
npru noMorru{ TpocorB t4 sJreKTpoJre6eaox.

4. EpenHoreperpyx(areJrn

K uncny Mexanr.rqecrfix npucnoco6ten'uia Ens, nepeBaJrr{H
ApeBecHHbI H3 oAHoro 6teQa e Apyrofi, KpoMe 6penuora-
coK, c.rreAyer erqe orrrecrr{ cneqtra.rrbHue 6penuoneperpy-
)KareJrI+, npeAcraBJrffrouliue co6oft noABecHyro KaHarHyro
Aopory co cneq[aJrbubrMlr noABecKaMV, AJtr. [yqKoB 6peneu.
Tarure floABecuhre__ KaHarHbre Aoponu ycrpar.rBaror AJrfl ne-
.pe6pocru ny-qKoB 6peeen rxa BHarrHTeJrbHoe paccroqHue.

Co cxeuauu H AeraJrsM[{ TaKI{x ycrporicra Mo}r(Ho rro-
SHaKOM[ITbCt B CIIe[]IaJIbHbrX CIIpa'BOTIH{.rKaX Id pyKOBOA-

cTBax IIo rroABecHbrM AoporaM.
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tItlEI4CTblE KOHCTPyKUHI4 II4IPOTEXHI4T|ECKHX COOP y]rGHr4H
C TIPHMEHEHHEM META IIIWIqECKOI- O IIITIYHTA

34- I .  THNbI  f , t IEHCTbIX KOHCTPYKI IHN

ft{encrarr Koi{crpyKqHrr rrp€ACTaBJrrr€r co6ofi gaMr{HyTyro
CII{CTEMY NJIOCKI{X METAJI.IIfI,IqCCKHX IIIIIYHTOB C KAMCHHbIM
[tJlfi TpyHTOBbIM 3aIIOJIHeII,HeM.

Xecrxocrb flqeeK 3aEr{cHT or pacnopa, co3.(aBaeMoro
SANOJIIIHTEJICM BCJICACTBI{C HATSXEHI,I' UINYHTOB I,I BOSHI{K-
HOBEHH.'I CIIJI TPEHHfi B SAMKOBbIX COCAI.IHEHUqX IITIVHTA
H n4e)I(Ay urryHToM W FpyHTOM.

ucHoBr{bre rulbr sqeeK cJreAyrouFe ($nr. 34_1): rIH-
JII'IHApEqecKIte c I{o3bIrpbKaMr'I, cefMeHrrHbre M c nepeceKaro-
Irlr{Mr{cg .4na$p aru aurur.

a) Itunuudpuaecrcue a,aefircu c rccsotpitdalwu r{oryr 6nrr
npaMeHegbr rrpu Haropar- Ao lb_lg tr; paspbrBarouue
yclrrrHff B 3aMKax npx 6dnrrurux Earropax 6yni, hperu_
iuarb AonycKaeMbre. I(oHcrpyr<r1nu vg qseeK eror.o rr.rna
NPM 3ANOJIHCHHH TPYHTOM NPCJICTABJISIOT BO3MOX(HOCTb
Becrrn pa6oru rro BceMy t$ponry. Bo lrs6exanlne nepeKo-
coB M Ae$oprvrau;ra,r.r cresod upu sarroJrHeHJir.{ npyHooM
HeJrb3s AonycKarb oArroBp_e-MeHEyro 3arpy3Ky TIHJTHHApa [.r
Ko3brpbKa co sHasHTeJrbHoft paeuocrbro 

-yponuer? 
B 3acbrn-

Ke. Pasprrnrr B 3atvrKoBbrx coeAr{HeHlrsx He Bbr3brBarcT
pa3pyueHHs Bcer,o coopyxeHr_rfi ts qe.[oM, TaK KaK ilO_
Bpex<,ueunq Moryr 6urs JrHKBH.iIH,poBaHbr B KaxAoM or_
AEJIbHOM MECTC.

6) ceeneurrutirc n'reilrca Moryr 6uru Hcnor'b3oBa'br rrp'
Hailopax 6onee 15-18 u.

Enn coopyxeH,ufi c 66ntuuu HarropoM paccrosH,r4s
Iue)r(Ay nonepeqHbrMH creHKaMH IIoA6nparor rdr, qro6;,r
Pa3rPYIIIaIouIHe ycuJlfifr B 3aMKax He npeBocxoAHnH Ao-
nycKaeMbrx.

B npo[r3BoAcrne 
^pa6or eroT THn sqeeK Menee yAo6eu,

ceM 
-llpeArrAyura,ft. 3anonueufiIe ffgeeK Mo)KHo BecrH ABos-

Ko: 1) He ilo BceMry Sponry, npr.r 3ToM ueo6xo4ulr,ro cJre-
.4'UTb 3a reu, qro6br pa3Hocrb ypoBHefi aacunrcz B coceA-
nrrx gqefiKax He npeBbrrxaJra 2-i, n 2) oAHoBpeMeHHo rro
BceMy Qpoury Ha rroJrHryro BbrcoTy c co6.nrcAenxerrl oAHHO.
KoBoro ypoBHs ,B qqefirax.

flpu paenocrr..r ypoBu,efi 6onee 2 u nonepeqHbre cier*xru
noA Aefictsuervr ropusonTaJrbHoro pacflopa rpyuTa rpor]r-
6a'cs M 3aMKoBbre coeA*rHe'*iff paccrpalnBarorcff. pdg,prr-
BbI 3aMKOBbIX. COeA'uUeH,ufi s s,rerlXax aTOIO Trgna MoryT
npollcxoAlrrb 6oaee qacro, r{eM B uHJrHHApHqecKHx sqefi-
Kax.

e) flqefircu c nepeceKant4utuucfl, duaspaeaauu 6olee
cJloxHbt, r{eM yKasaHHbre Bbrrxe. flpurueuxrorcr rlp,J.r Bo3_
BeAer{,HrH coopyxeuafi gnaqurentHofi Bblcorbl, o-co6eg,uo
KorAa Iro yqrloBrHqM sKcnrlyaralg.Hv H npoH3Bo.rl,crBa pa6or
KaxAaq sqefixa B orAeJtbHocrr.r AoJrxfira odnaAarr 

'6o"un-

uroft ycrofiq,rnocrrro.
. Ans fir{eucrbrx xoircrp,yrrt1lrfi cJreAyer ttpHMersrb roJrb-
KO n.nocxufi MeraJrJrMrrecrcufi runyHT, OCHOBH_bre XapaKTepIr-
crr{rnH rrcToporo npfiBeAeHbr e ra6r. g4_l

?
J

/

3!:2. Ceapnue ysltw coeduuenurt
dnfl nqeucmbuc rconcmpyrcqurt
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* flpo$nat Lxn-l-o npeAHasHaceH .,.ns onblrHofi npoxar*H, rrro or*eqeno 6yrcaofi o a xoHqe ycJroBHoro o6os'aqeHHs npoo'rs,

34_2. OEJTACTb ITPHMEH EHUfl
U AOJITOBETIHOCTb flIIEHCTbIX KOHCTPYKIIHH

I. O6.nacrn trpHMeHeHHfl

* PasuePu ru .qrorcc nA..qFT^M ^
obrrb He MeHee ,"i, 

t"ii.p-" orpeileJlslorcs pacqeroM, orHaKo ,u,oJrxHbr

3ru xotrcrpyKtts4u Moryr 6rrrr Hc[oJrb3oBaHH rg rrpu sa_
ylbJ1aHr.ry pycrra peKH (nrrlecro ycrpoficrBa KaMeHHoro
oaHKeTa) B TOM CJryqae, KofAa I{Meercq B,o3MO)r{HOCTb lre_
peKrrorrr4Tb BOAOTOK Ua_ yx{e ocyxlecTBJrerrHbre BoAonpo_
nycKHbre coopyxeHr{ff Ha nofiMe (rax rrasbrBaeMbre Il-ofi-
MeHHbre Bapr.raHTbr), H TaM, rAe B. ocHoBHoM pycne peKH
ycrpalzBalorcs BoAolponycKHbre coopyxeHHs B Br{Ae Hr.r3_
Koro fiopora r,rJir{ AoHHbrx oTBepcrr4fi.

Ans ''ocror]nHbrx ru.rApoTexHl*rrecK'x coopyx(e]il{fi sqsq-

:lY:. 
x_oHcrpyhrirHH Mcryr 6lrrt ncnoJrb3oBaHbr B Monax,

BOJIHOJIOMAX, CYAOXOAHbIX IIIJIIOSAX, CTCII X AOKOB, EOA-
nopHbrx cTeHax, paSAeJrbHbrx 6uxax nJrol.rlrH, Ailfl. ycTpoft_

::"-:- lpoll"_oo"rrbrparrHoHHbrx 3aBec, conps>r(eHHs pHc_
oepM c pycJror{ ,per(H, cofip.flrarou{ux 6epeiostrx sJreMe}r_
Tax rrd'roTl{H I{ rulApocTaHrlHfi Lr Ap.

2.,ll,onnoneqHocrb sqencTbrx KoHc-TpyKrIHfi

[o.uroaeu]rrocrb MeraJrnl4r{ecKHx coopyx{eHr{fi B peq'ofi
I{JII,I I\{OPCKOfi CPCAC flBJIflETCfl OAHI{M H3 OCEOBIIbIi QAr-
TOpO'B rrpH rrpoeKTupoBaHr{er rocToffHHbrx COOpyx(eH,Hri r.rs
flqeucrbrx KoHcrpyxrlr{fi.

Mopcxaa cpeia - BoAa, arrrroc$epa E rpyuT - Ans Me-
TaIrJra ffBrsercq Har.r6o"{ee arpeccrHBHofi, 

-peunaa 
cpeAa

MeHee anpecoHBHa.
MHororrucJreHHbre nccneAoBarrl{ff, npoBeAeHEbIe pa'nHq-

HbIMH OPTAHH3AUHSMH AJI'.' OIIPEAEJICHHfl KOPPO3I,ICYCTOfi-
rILIBocrH paBfiHrulblx craJreri, norasafiil{:

l) Kopposlrr MeraJr.rrmrrecKoro tunywra v .uro6ux Apy-
nnx MeraJrJrHrrecKux RoHcrpyKrllt.fi B ycnoBHsx rraopcriofi
cpeAbr xone6nercff B npeAenax 0,l-l,i uuleod; cKopocrb
pa3pyueHr{r MeraJrna c reqeHHeM BpeMeHr{ yMeHbruaercfl;
noA eo4ofi, KaK M B cbuyqrnx rpygTax, HHTeHouBHocrb
KOpposHH HaHMeHburaq;

-2) Aofiro,BeqHocrb MeraJrJruqecKr.rx coopyxeHrLrfi Mox(er
6urn yBeJrurre'a rryreM' rrpr{rMeHeH'q pa.JrHq'brx 3arrrr{T-
nbrx noKptrrnfi.

Ha.u6o.nee pacn.pocrpaHennbrM cpeAcrBoM garrlil.rrbr Me_. .
TAJITTA OT KOPPOsI,IU ffBJIflCTCff NOKPbITI{E NOBCPXHOCTH
naKol(pacflu&rMH BeulecrBaMu, ooHoBy KoTopbrx cocraBJlf_
IOT NPOAYKTbI -NCPEIOHKII{ HEOTH [,I 

- 
I€MCH.}NOrO IYFJIS. K 

'

xoporuHM 3aUIHTHbTM noKphrTtxsM Mo)KHO Ornecrlr nep.-
xJropBr.rurr.rJr m rys6acc.nax.



ruABA TPHIIIIAT| T.ETBEPTAfl. flrtEHCTbrE xoirroyxlJnH rnIporExHrrtEIKHx coopytKEHHH
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@uz. 34-3. ,n,ematu flueucmort nepeubtqKtr, eosaederdnort rua Botze
y e. foptKo?o

L-*913Pu."-*-n{11_lo 
cerMeHrHbrM aveftrau; 6 - sparrraeHr nrraEa c qHnHHnpEqecKHMr,r

'IqeHKar{II; 6-- '4eranb 
"fifi,",iffilH:Kti#$*::il H:;x,[i?TeurHbIM; 

a - nposr'r.nu

1,00

fB I  1353 e

20 .00  - -  ,  . . '

:l_
11,75
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@uz. 34-4. ilonepeuruofi'paapes npldortbHoil nveucmoft nepe.+{btttKu Ha ,A,nenpe y Kaxoarcu
. l  -  c.{encrac nepeML{rrKai_2 - Snarrp H3 -KpynHgro sepnlrcroro necKa; J - apeyaxgbre orBepctue; 4 - Bbrpe3 .[nq
cnycxa orcrofinoft sonbl; 5 - KaMeHHafl ua6pocra; 6 - uo,u,cuuxa ,[,ns rpanoa, pa6o_rarculux npl.r florpyxeHr.ru runynra;' 

7 - HaMbIBHan llnoulaAKa no,4 xene3HoAopoxuutft uyrl; B - .Uali6o.{ra O6aaaOsautri
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@ue. 34-b. IIIa|ton dnn cfiopttu cez.Merumruort. nuefircu (I-oporcoecrcan l?C)

a - rrnag repxuefi [.{outa.u.Kr.r; 6 -naan nraxrrefi nnolqa.[Ku; 6 - paspes no /-1; e - .neraJlb-npH-

BaDKu HarpaBJcrorq"x nraHoxi .l - yrorrn KapKaca nepxueir r'r nrixn-eft rnoulall.oK 50X50X5 uu;

Z-: *uJn,iu[ to S; J - ancrosac ciars n;rn .i.ouaruft-nacru.n; ,4 
- croftt<u {apKaca ura6aonoe

"r 
rpVO 

"ipl*"o"i 
auar'nerpor,,,l !27 ttu,l- 5500 nni 5 -fpJq4^I.nc ocenoft cnau, uapyxnuft

a"a"i.itp I4b' utn, /-5 900 .tiu; 6 - HanpaBnsrorlue rIJtaHKI,r 200X130X5 -ttrtr) r.rs ycraHoBKH rrnyH-

Tr.IH, npnBapeHHble r nepxueft o6e'rafrxe rua6nouoB

34-3.  OCHOBHbIE TPEEOBAHH'I
K OPTAHh3AIII{H nPOI,ISBOACTBA PAEOT

AJIfi 'yMeHbIXeH[.rfl r&y6HHbI 3a6HBI0{ UnyHTa IIpoBoAfT

AHoyrJly6HTeJrbrrbre pa6orbl. 3areu ocyu,ecrBJIrIor ocHoB-

HbIe pa6orbr n,o Bo3BeAeHHIo ffqeHcrblx coopyx(eHuit u Ax

sarpy3Ke rpyrHToM.
a) C6opxa v ycranoBKa MexaHn3MoB AJIff noAbeMa v

TpaHcnopnuponxu urnyHTa, ula6noHorB AJIS c6opxu flqeeK,

cHapffAoB Arrff 3a6r.rBr${ EnyHTa H Ap. Hau6olee YAo6nut
6aueHutte Kpanbr rnna yEK-5-50 c BbIJIeroM crpe.rlbl

50 lr4, nepeABrr,rrarcurruecf, no pearcoBbrM nyrflM. HaxoAqr

TaKXe npil.IMeHernHe gKcKaBaropbr Ha TyceHHIIHOM XOAy

Boponexcxoro 3arBoll,a. fpryaono[leMHocrb KpaHoB w

nOAbeMH'bIx MexaHH3MoB 
- 

AOJII{Ha paBHfiTbCfi ABryXKpaT-

lroMy Becy nnyHTLIIIbI H MOJIOTa.

6) Vcrauosxa rua6roHoB (Sur. 34-5) npoH3BoAHrcn

TOqHO B CTBOpe, IIo HHBeJIHpy, Ha noAKJIa[KH (Xeneeo6e-

ToHHbIe, 6erogurte fi Ap.), no BbIpoBHoHHofi rloBepxHocrl'I

c 3aKpenJIeHHeM nplr fioMour'|H oceBofi cEaH. B pycJle pe-

KI{ rua6.rrOn'tr yKpenJIff[OT HeCKoJIbInHMIx CBaflluH. He.nnag

AOIIyCKaTb nepeKOCoB 'B ycTaHoBKe IITa6JIOITOB, TaK I{aK

npH c6opKe flqefiKH He npoflsofiAer 3aI'IbIKaIII{fl'

Ans I{HJIu{HApHqecI{Irx sqeeK npqMeHqior ABa ma6,'Iofia

(Our. 34-6). O.quu ma6rloH npeAHa3Haqaercq .u,;rr c6op-

KM rIr-rJrHHApoB, a Apyrofi - r'.fifl c6opru Ko3bIpbKoB. IJ..an
qqeeK c BBaHMEO nepeceKalolql{Mucff AHaSparMaMI'I nplrMe-

Hrrlor oAHH uta6rou, cocraBJleHHrblfi fi3 qerblpex ceKTopoB.

e) C6opxa sqeeK. I{erecoo6paSno rpoeKrHble paaMepbl

rua6fiouoB npoBeprrb orIbIrHQfi c6opxofi sqeeK. B Ery-
qae, eCJItI{ He nOnyqaeTCg npaBI{JIbHOfO 3aMblraruUg'figeeK'

Heo6xoAI{Mo KoppeKTHpoBarb pa3Mepbl uIa6noHoB-
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Quz. 34-6. IlJa6.noru dan c6oprcu qutundpu-
vecrcofr sqedrcu ([Iaattoeircan fOC)'

a - cxeMa vcraHoBKH ma6loRai 6 - ntan neDxnefi n;ro-
rua.q,Kr.r: / J yroaor o6sssxn 75X75XO r+trt; i - yronKu
KapKaca 75X50X6 ,urti J - paluaarnue cnapennrre
yronKH 75\50\6 u.tt; 4 - nepruxaJrbnbre crofixll xap-
Kaca vB rpy6 ruaruerpoM 702190 .u.m, l-,4255 ,tJtt;
5 - rpy6a. lar ocesoft cBar,r nua\rerpoM 102190 n-tr,

I-3 525 tt+x

r) 3adunra mrlyHra. !.as sa&rBKrr ruryHra peI{oMeH-

.4ylorcfl nueBMoMoJrorbr. Han6onruas. eQQexrusnocrb no-
IryrlaeTcs IIpE trrcrroJrb3o,BariaH MoJrmoB ABofiHoro Aeficr-
Brrfr.. I.ns 3a6r.rBrs runyHTa B rrecqarrbre rpyHrbr npE-
MelrffIor nu6paroprr, Koropbre AaroT BbrcoKyro npoH3,BoAM-
TCJIbHOCTb.

A) 3arpysxa sqeeK tpyHroM. B Hacrosruee BpeMq Ba-
rpysKa rqeeK ocyuecTBfireTcq crreAyroulr.rMH crroco6aMH:
rr{ApaBJr'Hqecr{HM (r,r.r4pouexaHM3aqHff), noAaqefi rpyirra
HenocpeAcTBeHHo fi3 KOTJTOBaHa npH IIOMOTTIH TlpaHCnOpTe-

PoB, rpefiAeplnblx I(paHoB rr.r Apyrnx rlpil.rcfloco6JreHr{fi, no-
Aaqefi rpyHTa g s,refixH els KapbepoB npH noMorrlH aBro-
TpaHcnopTa HJrH ApynHx rpaHcropTHbrx cpe.[cTB.

Ham6onruree,pacnpocrparreHue noJryquJr FEAparBJrlrqe-
cxufi cnoco6, KaK uau6onee 6rrcrprrfi M gKouoMil.rqecKn

suroAnrrfi.
Ee.nn sarpygKa ocyulecrBrrreTcq cBrr3nbrMH rpyHTaMI{,

ueo6xoAnaMo ycrpaH:BaTb ApeHa>K,r{ H orBepcrHff B urnyHTe

AItr. BbrnycKa orcrortHofi BoAbr, a raKlKe \ilfr cnlrxeHlrrr
Aapnenun BoAbr -{a H,?rsoaofi uIIyHT.

34-4.  KOHCTPyHPOBAHHE U PACqET f l r tEHCTbIX
KOHCTPYKUH H

l. Odrque coo6piuKennq

Ans npoeKTl{poBaHrr{s H pacqera sqeeK Heo6ioAHMo
fiMeTb HHII(eHep,Ho-reoJrorMqecKHe AaHHbre o cTpoeHH{.r 'fi

Queuxo-tvtexaHHrlecKux cBoficrBax rpyHTaB, a raKx(e rHA-
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poTexHllqecK,ue H npoHSBoACTBeH'HbIe .[aHH'bIe: o MaKcrH-
ua.nruoft I{ MrrHr.rMa.ulnofi noAnopHblx orMerKax, AaBJIeHI'IE
JIbAa (craruuecxona H AHHaN{i.rqecKoM). cKopocrH TeqerlHt
tsoAbr B peKe, xapaKTepMcrr{Ke pa3MbrBaeMocTlr pyclla pe-
K{{ B paftoue nepeMbrqeK, Heo6xoAuMocr,H ycrpoficrna ny-
tefi no Bepxy flr{eex ^ ycraHo;BKt4 xax,ux-.nu6o rs}Ke.IIbIx
fpy3oB Ha [oBepxHocTH 3acbrnr&r [4 Ap.

IIpn npoeKTLIpoBaHHtr.r flqeeK Hia3HaqaroT ocHoBH'bre pa3-
Mepbl H Tiln, HCXOAff M3 yCTaHOBiLiBIUI{XCfl B npaKT,HKe CO-
oruouresnfi MelKAy nucorofi H w \naMerpoM (urarprrnofi):
d:0,9-: I,4H, 3areM srlr pa3Mepbr npoBepflror pacqe-
TOM.

Ans on,peAerelxuq npoqHocru 14 ycrofivueocrz sqeeK
np,u craTlrqecKoM pacqere peKoMeHAyercs npofi.r3Bo.qurb
npoBeplff: Ha rycroftuunocrt npoTlrrB cABfr.rra B BepTIx-
xa"nrxofi nJrocKocr,r{ flqe'Hcrbrx xoucrpyxq'uft; Ha ycroftuul-
Bocrb nporrnB cABHra rro ropu3oHTanruofi nJrocKocrr{ (no
Jmlrwrtt Hvga mnyura); ycrofiu,raBocrb ocHoBaHaff ttporruB
BbrnHpaHlrff rpyHTa H3-noA urryHTa, Bbr3brBaeMor'o 3arpy3-
Kofi sqefi'Ku; npoqnocrb 3aMKoB rpu paatpbrBaroufi.rx you-

urytflx, BognuKaloulllx or pac[opa rpyufoBofi gacbrnKH H
flpn Apyu{x ycnJril,rffx; Qul;rrrparluro qepe3 ocHoBaHI{e H
TeJro nepeMblqeK.

2. OcHoeHHe pacqerHbre cxeMbr

,(eficr''nyrour.re Ha flr{eucroe coop,y>KeHue,pacqerubre }m-
rpy3liu Monyr 6nrr cBeAeHbr K AByM ocHoBHErM cxeMaM:
AJrt 6eauanopucro sqeucrpro coopy>Ken[.rfl ($rnr. 34-7,a)
u L.Jrfl HanopH:oro qqeHcToro coopyx<eHrr.rfl (SUr. 34-7,6).

3. Pacqer ycrofiIrnBocTn Ha cABHr

1 B BepTHKaJrbHOfi nJTOCKOCTH

a) Pacqer ycrofiu'unocrn Ha cAB,?rr B eepr,uralluofi
rirlocKocrr{ AaH BnepBbre (,n 1935 r.) n,po$. E. H. Xe-
MOTIKI{HIbIM CHAIIAJIA AJTfr ffIICCK CCIMCHTHOTO, A 3ATCM IH

U'I,IJIII{IIAPI{tICCKOTO T[4NOB.

Cxeua cr.rJr, Aeficrsyrctrlux B cerMenTHofi Ruefixe, .[aHa
Ha Sur. 34-8. I(ax ,nuAno ias cxeMbr, B cpelneft BeprH-
xarsnofi [JrocKocru rpyuronofi 3acbrn'Kr.r B MoMeHT flpe-

AeJIbHoro cocToflHMr AeficrnyrcT cl{rrrbr TpeH,Hfl ?r, fro KoH-
TaKTy rrrnyHTa c rpyHToM clrJrbr TpeHfl{fl Tz, a B ocHoBa-
Hfrlr fipr.rHIlMaercq peaKTr.rBnoe AaBJreHue S, uaMenqroulee-
cq npffMotruuefiHo, no 3aKoHry rpaneulrn.

n n n  H e c K a J r b r n b r x  o c H o s a H H f i  B e J r f i q H H a  M o -
MeHTa OT peaKTH'BHibIX C'LIJI B nipeAeJIbIIOM COCTOflHIfl.I OII-
pe.u,eJlfleTcff cJreAyloutr,IM Bbrpax(enHeM B cJryqae, ecJrH
HeBO3MOIKHO HrLI ilOrpry)KeHue, H[.I BbIAepnHBaHIde m[yHTa
r-r3 lpyHra:

E b
Mk - 

T 
(2 tg s + ts so + 3f)+M; (34-l )

T4JIT4

h:ffiQw v+ tseo * Bf) + + , (34- I i)

rAe M - cyuuapnufi MoMeHT BHeilrHr{x cHJt, Aeficr-
Byloulnx c Hanopuofi cropoHbl oTHocureJlbHo
cepeAHHbr ocHoBaHHfi Ha eAHrrHrIy A.4HIrbI;

,  k- xcrSQuqiEenr 3ana,ca, npuuumaeuufi  or I ,3

,qo 1,6;

b - uuplrnra sqefi,xu;
tg q - xoa$$tuquent BrryrperrHoro rpeHruff rpyuro-

soft sacbr[Klr;
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@uz- 34-7- Pocqerntbte cxe u
a---.!nf, 6eBHanopBoro tqexcroro coopyxeHrJr; 6 - Inc HanopHoro r{er,rcroro coopyxesxt;_G - Bec aacHnxi q'reftxn c yqeroM reficrBn{ BsBeun-
BAloqero laBrenrs: pB - ,IaBreBre Bbllbl sa sqefixy; p.,I _ iaraerre ,Ua ta rqeftI(y B mlnoz. t; E, _ axrr,rsHoe larrei;i
rpysta d). clopoHhl peKt, ,4€ficrByrouee no rny6utre lr aa6r,rrxu lrnyma; Eo - naicuBlroe Aaan€H e rpyHTa rla sqeixy 6 cropoEH xornoBasa;
E - pacndp rpynTa sacHnKI{ Ea crenxu gqeftxlI; pr' - peaxurs ocHoBarrur; gm - Bpet{esrlre Earpyskr Ha nolep4rocrr,{ 3acLrn1r; Re - Eon'o-

sat Earpy3l(a, onpi-aenseuar no |OCT 32596; tI- noJrHaq BHcma repeMbr'rKx

t8 fo - I{osQQMrIrr{eHT TpeHr.rq rpyHTa o urnyHroBbre
crelrxu (ra6.rr. 34-2\;

_ - t- Ko3S$I{rrrlreHT TpeH,r.rff B saMKax mrryrrrra;
MH- MOMeHT C,r{Jr, AeficreyrcuHrx c Hu3o;ofi cro-

lpOHbI OTII iOOHTeJIbHO CepeAI{H,hI OCHCBaHHg.

f l p u  H . a J r H q H H  c r r a 6 b r x  o c H o t s a H H f i  ( u a n p u u e p ,
HJroBarbrx) rooQ@HqHeHr 3atraca peKoMeHAyercf o,flpele-
r'rsTb Iio cJreAyroqefi $oprrly.ne:

o:f f i ( tgs+ n+ #.  (84_-2)
A n s  c K a J r b l x b r x  o c , H o B  a H M f i  K o 3 S O i H u L r e H T

3anaca paccrruTbrBaror no cJreAyroqerl $opuy.rre:

r  2 E b  , ,  1 c ) <  r \  |  M Hu: 
Br(te v + 0,25 tg 9o * I ,25 I)+ i , (34 -3)

A n s  s q e e K  r { , H J l { n A p H q e c x o f i  Q o p r "
Ququeur 3anaca oflpeAeJrsercr Ha ocuoBaHHr.r
urux Bbrpaxreu'nfi [l]:

A J r r  H r e c K a J r b H o r o  I p y H T a

D2E
f t  :  0,59 = (tg I  + 0,04 ntg Vo * f) ,, M

fAe D-A{{aMerp auef ixu;

nr roeQ-
cJreAyIo-

(34-1)

(34*5)

A J r r r  c n  a 6 o r o  r p y H T a

k_  o ,bs  
D#  

( t gv * f ) ;

A n t I  c K a J I b H O T O  r l p y H T a
@uz. 34-8. Cxeua dertcmayrot4ux' cun npu
Jqeme mpaneqoudantruort onnpu peaqmus-

HOZO OA,BneHUfl B OCHOBAHUU

n2tr
f r :  0,59 " i  

t f  ? + 0,02 r , tg ?o *, f )  .  (34-6)

(34-2)

I \

I

\ IT,

A
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Ans HanopHbrx coopyxeuufi c BbrconrnM rp?crroJrox€HH-

:y 
K,p,r.rBofi Aenpeconru B reJre coopyx(eH,Hf crr_gAyeT A0:

OaeilRrr x npaaofi qacrll nupaxeHuri
1) (34-l') , (34-2), (34-3) coorBercrBeHrHo BerruqnHbr

ct :#r ,  cz:* f , ,  c t :
2l (34-4), (34-5), (34 6)

O,SI,Off  f  ;
rAe E" - AaBneur{e BoAbr BHyrpr{ gqefirn Ha I noe. ,r

Hmsosofi creHKH.
Ta6ttuqa 34-2

Koe${uqueHr rpeHnn rpyHra o urnyHroBue creHKH

Hal.lueHosaHr{e rpyrrra

slv| t t

l(34'7)

Koa@$rqueHr
T p e H H q

I t s r ,

flecor cyxofi
flecor nlaxHnrft . .
flecor, Hacbrrr{eHnnfi soAofi
fuuna rBepAarr c He6olnurofi BJra)K-

_ Hocrbro (10-150701
IJIHHa BJra)KHafl TBepAOrrnacr?r.rHofi

KOHCI,ICTCHIIHH

I-.nnga Mgfxo-nJlacru'rHofi Kogcr,r-
cTeHqI{U

l 9 '
220
14"

lg"

140

40

0 .35
0 ,40
0 , 2 5

0 ,35

0 , 2 5

0 , 1 2
0 , 0 7VIn

6) P_acqer sqer{crbrx xoucrpyxqufi Ha cAurlr B Beprn-
xarlgofi nJrocKocrrH .Mox(er 6nTb Tan(e npor{3BeAeH \ns,
cJlyqas, KofAa B ocHoBaH,Uffi peaKTHBHOe AaB.rIeHHe H3Me-
Hffercq .He no rpaneuriu, a tro npsMoyronrumrqy [3].

Taroe AonyueHue Bo3Mox<nof u6o oHo, Bo-nepBbrx,
yBeJIHru.rBaer xoaQQnuulenr 3anaca ycrofi,ueocln ilpoTaB
cABrIra B BepTHKaJrrnofi rlJrocKocril.I, a Bo-BTopbrx, B cLrily
HegCHrOCTrlI :pOJIIl CHJI TpeHHq O CTeHKLI UIIyHTa rH BHyTpH

3ACbINKI,I  PCAKTHBHOE AABJICHI{E B OCHOBAHHI,I qEJICCOO6PAS-

Ho npHHHMarb paBrxoMepHo pac[peAeJreHH,brM. pacqeruas

cxeMa rpHBeAeHa Ha Srur. 34-9.
llpu cAeJraHHbrx Bbrue AonyuleHmflx pacqerHbre Bbrpa-

x{eHl{fl AJrff CerI\{eHTHbIX flqeeK Ha HeCKaJIbHOM OCHOBaHI4I{
v BbrcoKr.rM pacnoroxeHueM rpraeofi Aenpeccur.r B TeJre
coopyl{eHw, 6ylyr r{Merb c;re,u,yrculr.rfi sur (,u,.nr cunyqux
rpynron). "

9lh -L hz
Mk:[Er tgv*(Er-Ei)f ' l  # +' r  

2 ( l + b \  
'

+ E -  f  
2 l b + b z

2 (t + b) 
(34-8)

u.IJI[.I rogSO,HULreHr Banaca

k -

rAe

, (34-8',)

Et - AaBJIeHHe rpyHTa, onpeAeJlgeMoe, KaK Ha
npflMoJrrr{Hefinue BHyrpeurltae creHrnn qqeft-

Kh, B rlnoe. ftt (Snr. 34-9);

r' _ 
Eu*En '

L c _ 2 . ,
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a)

@uz. 34-9. Cxeua dcrtcmeynt4ux curt npa yqeme pa6Ho_
uepnort annpbt pearcntuaHozo. daeterifi 

-u- 
oiiouonuu

4 - npuBerensuft * no""?{;:{3;$TIr,."f#I nnau sqeeK; 6 _ cxeua

Ea pr En- AaBJreHHe rpyHra rro rnyftune za6unxw
. urryHTa c uapryx<Hofi cTopoHbr H co cTo_

rpoHbI KoTJIoBaHa, onpeAeJrsloTcff uo o6rt,I_
HbrM eoprr,ty"rravr Aa,BJrernus npylrra;

I -gnuma cerMenTnor? g. Ie f iKu.  
- " - "

(osQQuuneHr sanaca AJrfl rqeeK rIHJrHHApHqecrofi Qop_Mbr onpeAeJrsercf ureAyiox{}4M Bbrpa>KeHI.reM:

4lEjge+(8,-Ec \i lry +4EBf 3f
/ -

,  (34-9)

rAe R-pa.qayc qqefiru B nt.

Enn cxaJrbHbrx _ocuo,naurufi, npr{Kpbrrbrx
aJrJIloBMfr' Kof4a E a u E' uesuarlpTe.rlt HbI
fipeue6peul, Bbrpaxeuufl 

--coorBeTcrBeHHo

[ , IMCHHO:

AJrs cerMeH[Hbrx rqeeK

TOHKHM CJIOCM

vl uMEl MOX(HO'

yrrpocTsTcs, a

l E r ( t g r p + l ) + E " f l
h - ; (34- I0),

M

AJrX 11,14n"HApLIqecKHX

4[Er(tg ?+f)+E" f]
2R2

G

M
(34- l r )

)
B rex cJryqaqx, KorAa KplilBas Aerrpecci{H B Tere qqeH-

croro coopvx(euHff pacnoJrolKeHa 
!rH3Ko, B $opuy.nax(84-s), (5_+-8,), ts+_-ei,'^^isa_riji'-*' (sa"_ril AaBne_t!H9_ B9AF E B Aorrxuo rp,HHuMarbc.fi paBHbrM Hynro.

Koss0'qr{e'T sarraca ni cAe'r B Beprr.rKansuoft rJro-
CKOCTH CII.AYCT NPHHI{MATb OT I,3 AO I,^6 B 3ABH,CIIMOCT}I^
or oTBercrseiHocrH ioop,yxeuu,x.



PA|ilEN TPETHN, THilPOTEXHHqECKHE COOPWKEHHfl

826

4. Pacqer saMKoBbIx coeAnnennfi Ha pa3pblB

l lpur onpeAeJteHH,lI paBpbIBalouux ryor'urufi B 3aMKoBbIx

coeA,HHeHq{fx ilrnyuTa flqeeK IIpHHHMaercs' qro padpuraa-

rouue, ycgJrr{fl oTHOCflTCf X oAUOft norounofi eAHHI4qe no

Bbrcore runyHTa.

MaxcultaJlbHble pa3pblBaloqfie yottauq B 3aMKax onpe-

,ltentrcr flocrpoeaHeM 3.nlop 'pa3pblBaloulux yo4aufi no

ablcoTe [InyHToB AJIt pa3flMIIHbIX ropH3oHTaJIbHrbIX Ceqe-

u*rfi.

Paapunarculue yoI,IJII4s ,B sqefixax 3aBI'Icrr: or pacjlo-

pa rpyHTa, co3AaBaeMoro 3anoJI,HHTeJIeM; Aeficrnus co-

cpeAororreHHblx Harpy3oK, rlepeAaBaeMbIX Ha aUefiry; ..ue-
ypaBHorBelueHHoro r,IIApocrarI{qecKoro AaBreI1I'Ifi, Aeficr-

nyrOuferO B gqefixe n [epeAaBaeMOrO Ha uusOsOfi 1111iy]IrT

(AasHrre VcHJI,Hfl MMeIoT MecTo AJIfl HalopH'bIX cooplyx(e-

nrufi THtra nepeltuluex); cocpeAoroqeHlrblx Har'py3oK, ne-

peAaBaeMblx qepe3 y3JIOByIO IIInyHTMHy Ha ocHoBHyIo'

ruefiry (Ang nqeeK qI.'lJIHHApnqecKoro ril'Ina M flrleeK c

ilepeceKalolqHMHcq AHaoparMar,an) .

a) Paspunarcq[e ycunu{__or pacnopa rpyHra Pp ' cog-

AaBaeMoro 3anoJIHrHTeJeM [3], o[peAeJlflIoTcs rio cJIeAylo-
'qM 

soprrly.uau:

-, ,I,JIff CeTMeHTHbIX flqeeK

fipl{ I }- R - e nonepeqn'ofi creuKe-Aua$parMe

Pp :  o l ; (34- l2)

Jaen n

Quz.' 34-10. Pacqemnwe c.xe.nbt wnyHmolo?o
rconmypa

a - nJtf l ,  cerMeHTHbrx qqeeK; 6 - lsts [nnnH.u.pxqecKux sqeeK

I
x

np,u /-<R ($alr.

CTCHKC

rAe

34-10,a) -e ceruenruofi Hapyxrlofi

PP:  oR '  (34-13)

/ - paccroqHne Mexqy nonepeqHbrMg
AHaQparMaMH;

r  p \
o:Trp ytg'( 45-; 

J 
- op.uuuara snropbr .rI,aBneHIrs sa-

\ z / cbrnxru, onpeAerff€Maq no l(yaor*y
KaK AJrs npsMofi cTeHKI{;

y - paccroflIriHe or noBepxHocrH 3a-
cbrrIKH Ao paccMaTp,HBaeMoro ceqe-
HMfl;

"[rp - o6teugtti i Bec 3acbInK,H;

Ans IIHJTHHApHTIecKHX flqeeK (Snr. 34-10,6)

Pp :  oR, (34-13')

T. e. noJroBHrre AaBJIeHLIfi, npuxoAfilllerocf Ha AHaMerpaJIb-

Hyro nJIocKocTb B KaII(AOM paCCMarpil{BaeMoM CeqeH['IH;

\Jrn flqeeK c nepeceKalouluMucs 4ua$parutalru

P p :  a L  ,

r,u,e I - pacrlernafl AJIHITa creHKI{, noKa3auHofi Ha $ur.
34-1.

6) Pasprtnarcurne ycLIJItI{ff or AeficrB'fifl cocpeAoroqeH-

H'bIx Harpy3oK, HanpI{Mep, JIbAa

Pcocp :  aPsH A,

rAe a-xoaS$llurHelrr, xapaKTepI{syrour'rfi pacnoJlox(eHHe

Harpy3lnH opMeHTrl'lpoBoqHo np'HHuMaeMbIfi paB-

HbIM r,te:7lni

ps1- BHeIIIHflfi Harpy3Ka Ha I noe- il l,Jrunrl coopy-

>KCHPIff;

A - xoaQ(rnuuenr, xapaKrepu3Yroutufi F"q*y 
flqe-

eK; AJIS sqeeK CeTMeHTHO|O TI{na A-l' '  UHJLI'IH-

n L c
Apl{qecKoro ^:  

r ,  "  
f lepeceKalol l tuMl{cs

AHaSPaTM atwr A:L-

r) Paaprtnarcul'ue ycruJlu{s or HeypaBHoBelrelrHoro ril{'u'-

pocTsTrHrrI€CKOfO AaBJIeHI'Ifl, nepeAaBaeMOrO Ha BHyrpenrurufi

Husoeofi rurlyHr Ars flqeeK cerMeHTHoro rl{na

(34-16)
nPr'r / >R'  

r  1 *

PrvtnD 
- 

\ l lg lg.

npri I RR pr",up - ^&oR

r.qe /" - I - paccrofiHl{e Mex{Ay ceKIrHflMI{;

.  Hr*ht
ho :lti-' (Sur. 34-11), npn eroM Ht - opAH-

HATA AABNCTIHfi BOAbI HA BCPXOBOfi IUIIYHT

Bnyrplrr eeefinn, otrpeAeJlffercfi no Qopvyne

(34-26) , a ht - opAulnara AaBreHr'Iq Bo'['bI Ha

Hnaonoir urnyHr 'nnyrpul sqefirul - no Qopuyne
(3a-25):

1- o6leuuuft Bec BoAbI.

llp,u HaJI'I{qI4H" co cropoHbl KoTJIoBaHa

Mbr, Hacbluleuu:oft BoAofi, ho MOXer 6ltft

vetrnuuny h2 (Qur. 34-11):

Lllf. fltleeK II'Ii"'IlnIrApHrIecKOro T|Mfia

(34-14)

(34-15)

geunsnofi npHs-
yMeHbueHo Ha

; (34-17)
hoIR

Prn,np : -t

.u"irs flI{eeK c nepeceKalouli'IMficlt p,uaQparltauua

h o R
PrnaP: 

-T- ' (34-18)

r ) P a a p t t , e a r c u r , I l e y c H J I H f l o r c o c p e A o r o q e H r H b I X H a r p y -

3OK, IIepeAaBaeMHX KO3bIpbKOM qepe3 y3JIOByIo unyHTI4Hy

Ha ocl.IoBuYrc auertxY (P* );
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4tuz. 34-11. Cxeua
tnoKa wpes

ANff gqECK qHJIHHAPITqCCKOTO THTIA

p x :  o f C O S  p ,

(Sur. 34-10,6)

rAE O - I{HTETICHBHOCTb AAB.ICHI,Iff 3ACbINKH

r - pa.&uyc oqepTalelfl l(o3blpbKa; .
p- yro.ir (Qur. 3a-10);

nilfr tqeeK c nepeceKalolrlll{Ml{cs Auasparuauu

or cos p
P x x

(34-1e)

H EOAbr;

(34 -20 )
1 , 5

Cyuuapuoe MaKoI4Mailbuoe paspblBaloqee ycllJlrie, or-

*r€ceHrHo€ K xaxouy-.nu60,paccMarpI'IBaeMoMy rop'H30II-
TaJrbHoMy cerrenxlo n noroggoft eAEIilHIIe Bblcorbl IUIIyHTa

P: Pp * P.o.p * prruap * p*: klpl ' (34-21)

I(oeQ$nuu.renr 3allaca urynroBoft o6onouwr Ha pa3pblB

cneAyer [pr{HuMarb He lrux<e 1,5.

5. llonepra ycroftquBocrn

floeepxa ycroftuueocttl sqel{crblx roncrpyxurlft rpo-

TtrB cAB[ra no ropusggTa.utgofi IIJIocKocTI{ (no JII4HUII

Irgsa urnyura), a TaIoKe yctofi,r'unocru ocHorBaHHsnpor1lB

Bblru{'paH'I{s npyHTa'I'I3-[OA Itr'[yHTa, BbI3bIBaeMOfO 3arpy3-

xofi iueftnu, H€ sBnffercr cneqn$'HtlHoft AJIfl flrieeK rr

ilpor{gBoAflTc,fl o6rrquuuu MeroAaMs, KaK H trpl{ pacrlere

nJrorr.rH H,a ycrofiuunocm I3].

34-5. OCHOBHbIE AAHHbIE IIO OHJIbTPAUHH

B 'TIEHCTbTX KOHCTPyKUHflX

PaCqerH Ua $uUttpaq,urc, a TaIOI(e I{ I4CCJIeAOTBaHJ{g IIO

MeroAy 3f[At B qqsi{crblx KoHcrpyKul'Isx Mo)KHo Becril'

KaK AJIS nnocxoft 3aAaqu, T. e. AJIfl AByx [apaJIJIeJIbHbIx

unyilToBblx creHoK.

llpn npoeKTHpo'BaHI{I'I i locrofiHH'bIx'H"{iH B,peMeHH'bIX noA-

iropHbrx COOpyXeu'Ufi Ha HeIIpOHHIlaeMo'M ocHoBaHH'II

$untrpaqur, Ha6nrcAarculaflCg,B ocyUecTBJIeH,HbIx sqas-

crblx [epeMblqKax, B 3aEHCI{MOCTI{ OT npOnycxH'ofi cflo'

I  3.nexrporu,rtporuHaMuqecKHe aHarori lH.

np'oHuqaeltocTH cTanbHblx IUIVHTOB noKa oqeHb ol 'paHH-

6ur r  npnuRTbr  J rHuIb  KaK opt leuTrpoBl t lHb le .

co6uocru ute.nefi uInyHTa H 3auon-
HHTerc cqeeK MolKer 6urs cBe.u.eHa
K TpeM OCHOBHbIM CxeMaM:

cxeMa I (Qrar. 31-12,a)-tpr.rns-

Tpa[HoHHaq trpoilYcKHafi cnoco6-

Hocrb qenefi [a3oB uIrIyHTa MaJIa

uo cpaBneHHro c Qu.ulrpaunonsofi
flponycKHofi cuocooHocrblo KpynHo-

ro 3anoJrHHTeJIfl o nuefirax;

cxeMa II (Qur. 34-12,6) - npo-

flycKnaff cnoco6uocro 3anoJrHHTeJrs
gHarrHTeJrbHo MeI{bure npouycxxoft
cnoco6uocru qe.nefi urnyHTa;

cxeMa III (Qur. 34-12,e\-yc.lro-
Br.rfl Qr.r.nnrpauuu cpeAur.re Mex(Ay
nepnofi u nropofi cxeMaMH.

flpunaennreJrbno K grur\r rpeM
cxeMaM crreAyer BecrH rax Sunlr-
paqHoHHble pacqeTbl, TaK H pacqe-

TbI tro ycroftrluBocrr{ r.r npoqHGcru
fiqer,rcrrrx xoucrpyxurafi.

flponuuaeMocrb IIInyHToBoro Sp ar-

MeHTa urupr.rHofi | tit, HMerorqero B

cepeAr{He IIrrryHT, cJIeAyeT Bblpax(aTb

B AoJrflx or roe$Quqr.renra $anmpa-
qHH rpyHTa SaIIOJIIIfiTeJIfi.

Anq Ha[opnbrx flqeucrbrx coopy-

xenuft (no .uannnru BHHH Boareo)
IIpoHr{uaeMocrb oAHocTopoHHero
rxnyHroBoro Spamer{ra cJretryer n pH -

HuMarb nopnAKa (0,02-:-0,04) ho",

rne ft6- xos$Quuuenr Su"rrsrpaurau
3anoJrHHTeJrfl (sarpyarn) nuefim.r.

Pacqer $u.rrorpauuz qepes sqeu-
cTbre KoHcTpyKrllrn Be,4eTcH B cJre-
AyIoqeM nops.qKe.

VcraH aerr.rBaerc.fi [po[vcKH afl ctro-
co6socrn 3anoJrHHTeJrff 6es yqera
rrrrryHroBbrx orpaxleur-rfi rro
ypaBrreHHro:

Q : f t s  I  
o "

21
VIJIH

@uz. 34-12. @utto-

mDauuoHHbIe cxe-
t

.ilLb| B flqeUKA-X npw

aodouenpoHuu,ae-
-lvo.tt ocHoqaHuu

a - c x e r l a  I - s a n o r H l a '

TeJIb I43 KpynHbIx cocraB

J r f f r o r u u x ;  6 - c x e v a I I -

3ATIONIII{TCJIb H3 i NJIOTHbIX

I{IOBATO.TJIHHHCTbIX IIE'

cKoB;  6  -  cxeMa I I I  - :a -

nonHI,ITeJIb t.rs o 6ltqHltx
necKoB

(34-22)

-r H"
n -1 -  

2 , ,  
'

b
rAe 1: ; 

- ornocfiTeJrbHafl tuHpHHa nepeMbIrIKH (Sur.
" B 34-12\;

HB-nonnuft Hano:p;
b - cpeAu,ar tutlprllHa nepelublqrff{ B Jvt;

I - rnuna ilepeN{brqKv ts .tvt;

q - npir{BeAenunri pacxor, panuufi 
*r(Q

Ia"nee cneAyer onpeAed'IqTb Qunurpau'r'rosH,ltft pacxoA,

nponycKaerrauft uilyrrTaM14 B TeJIo 3a[o.,'IH[.ITerq.
(Dn.nrrpauruonsuft pacxoA, B coorBercrBllH c onbITaMM

BHVII4 BoAreo, Iutfl tlrucrblx saMKoBbIx coe.[uHenuft Ha

eIiIIHI'IIy AJIIIHbI AOJI)KeH ,yMeHbIIIaTbcq JIO 25010 nOlUOfi

nponycrnoft cnoco6uocru 3ano,THIITe.IIfl:

9g,{:0 ,25 q (34-24)

I  [aHHbte o
qeHbr H luoryT

(34-23



PASEEJI TPETHH. I'H,LPOTEXHH1IECKAE COOIL)KEHHfl828

1 4 : 1 , 3 5 g " u ,

rAe 4nq - npt{BeAeH,Hbrf i  pacxoA
OnpeAe.neHue Haflopa BHyrpH

ttpor.r3BoAr.rrb rro $opuy.te:

{%
H1: V zoi r ,  +qi ,

{Ky.
eKO

euqepe3 qq

qqefixH

(34-25)

veuAyercf

(34_26)

crpol{rb KpHByro3areu no AarrHbrM H1 H fu Mox{Ho
Aenpeccur.r BHyrpr{ s.{efiru.

@uz. 34-13. @utumpaquoHHue cxeilbr nomoKa
a nledrcax Ha npoHuqae.Moltt ocHolaHuu

Op.u,unary BbrxoAa SunnrpaunoH,Hofo noroKa y Hlrr:lo-
gofo nrnyHTa per(oMeHAyeTcs oIIpeAeJrsTb rro AaHHbrM
n. f. Ilo"rry6apuHo'eofi-KocuHofi:

Cxeurr Sunrrpau'uu B ffqeacrbrx KoHcr.pyKrrhrx Ea
np_onuqaeMoM ocHoBaHHH npd{BeAeubr Ha eur. 34_13.

Ha'lr6oree c.na6rru MecToM HanopHoft x.reucrofi *i"ar_
tp,lKr-lHrl{ Ha npOHIflIaeMOM OCHOBaHH,T{ flBJrfieTCfl UtrXngfi
6neQ, rAe qsure Bcero Ha6.[rcAaercq B3BerrrHBaH,r.re rDvH_
ra $u.rrnrpaq'oHHbrM rroroKoM. I-Ipu pacqere ycronu'l''ao-
crn ocHoBdH,Hfl ueo6xoAliuo yrJr,ITbrBarb nl,tApoAHHaMuqe-
cKoe AarB"rleHrHe.

Ans 6ops6n c B3BerxHrBaH[{eM rpyHTa np'Me',qroTcff
np,ufpySr(u rr{3 nop&rcToro MaTepHaJra Hilu IlpHcbrnKll c
Hfieoeofi cropoHbr c ycrpoficrBoM ApeHaxa (Sxr. g4-13).

B rex cryqasx, KorAa rroJrox(eH[re rpHedfi Aerrpeccnn
nonyqaercq 'Bbrilre, qeM 3To geo6xoAu.tMo Arq o6ecueceHUn
ee 3aAaHHOfO (paCuernoro) iloJroxeHrr.rfl B 3acbrrrKax
ffqeeK, ueo6xoAr.rrrro ilpeAycrrrorperb nep0opauurc urryg_
ronorl creHKH, yCrpoficreo ApeHax(a BrnyrpH 3acbrrrKr.r fi
ApyrHe 3autHTHbre MeponpHsTMq.

flepSopaurax, nb pexor*leHA a\r4r4 BHVII4 Bo4reo, Aonxc-
Ha ycr;paaBarbcg B lrnornefi qacrM Hraeoeoft mnrynrbnofi
creHr{r{. .[uarr,rerp ornepculfi AoJrxeH 6urs Ee 6o.iree
3 cil, paccroffrrr.re Mex{Ay Hi{MH - nprr{Mepno 0,8 i ;;
BbICOTe n rrepeS | trt., np'li6"rltaureJrblro - no ropr{SolrraJrH

J I 1 4 T E P A T Y P A

)K e u o q K H n F. H., O pacvere cqeHcrbrx nepeMbrqeK, c6opunx
"HcrenoaaHus no reopltu coopyxenrafi", Bbrn. V,^ no.u. pe.u. nbo$.
feos.a.eea A. A., Pa6aHosHqa h-. M., Qn.noueuro-Bopoanua lvt. lvt., ' fb-
cyIapcTBeHHOe HS.U,aTenbcrBo JrHTepaTypbI rro cTpor,rreJrbcrBy H apxHreK-
rype,  M. 1951.

2. Jl a y n M a u fl. f l., f lpeanoxenan no 3KoHoMuqHbrM peueHusM
HeKOTOpbrx ocHoBHbrx BonpocoB KpynHoro fH.rlporexHr.rqecKoro crpor4-

4. Vxasarufl no rpoeKTupoBaHnro ffr{eHcrbrx roscrpvxunft
rHrrecroro rlrfiyHra, H3.raHHe BHVIId Boareo. lg55.

H3 METAI.

pEAAKTOpbI OTAE/rbHbtX f/rAB cnpABorrHr4KA
Kapa. rexH. HayK Aoq. /. M. Jlarotwearcoe (rtanu l, 7 u 9), xau4. rexH. HayK. AorI. B. C.

nux. M. B. Bapcoe (r.nanlr 3, 4, 16, 24, 25 u 34), KaHA. rexu. HayK B. A. Meilcrep (r.nanu

rexH. HayK B. M. Jlunrcuud (r.naeu 6, B H 10)., KaHA. rexn. HayK n. A. Jls.nwtea (r"uaast

Mgpouoe (rnala 2),
5,  14 rH 15),  KaHA

11-13),  KarrrA.TEXE.

HayI{ Aou. n. M. Kapnoa (raasnr 17, 18, 22, 26-28), r,rH}I(. B. n. Penrcuru (r.nann 19-21, 23 u 29-33).

BHI,IH BO,I}EO

CNPABOT{HI, IK NO |H,4POTEX HI4KE

I t F { <

focydapcmse4Hoe usdametncmso :/ruffiepaffiypu no cmp_oufiLelbcmsy u apxuffieKmype
Mocrcea, Tpemunrcoacrcufi npoesd, d. I

{ 1 * t <

P e a . a x t o p  H s l a r e J r b c r B a  M .  B .  E a p c o r Texnuqecxnft peaarrop JI. f l. M e .u. B e .[ e B

fipenaxrxcr+ npugMa
w ?pa]ue

TeJrbcrBa, xypHan 
"f 

u.u,porexHlrr{ecKoe crpoHrenbcrao" .JS 
1, 1g5l.

3 .  Q e n o p o s  1 4 .  B .  r . r  T u r o s a  8 . V . ,  f l v e n c r n e  K o H c r p y K q n u
r.I3 MeranJlHqecKofo tlrrryHTa, locyaapcrneHrroe H3.rl,areirbcrBo nnrepaTypH
no crponrenbcrBy H apxr.rreKType, 1952.

t

C.nauo e Ha6oo
86,51 ycaoau.

ZXII-1953 r. f lornucaHo r
neq. n. (96,4 yu.-usr. n.).

neqarn i7ll l l-1955 r. T-01695. Eyuara
Tupax 25 000 axs. 3aras N 125.

Uesa 48 py6. 20 Kor. Ilepenaer 2 py6.

8 4 x 1 08 I / I 6- -' uaT^, 
f J#'lff Hid Tit?;

TnnorpaQnc N 1 focyaapcrnenuoro H3rarenhlrBa nnreparypH rto crpoHrenbcrBy-I{ apxurerrype,
r. Baaa.nunp
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VI I

80

81

139

747

164

172

t72

250

278

278

5B

61

69

7B

1 ;

120

140

140

140

141

157

.

":

172

172

177

246

247

2-3 cHH3y

19 crepxy

. 7 ceepxy

15 cnepxy

25 cnusy .

19 cHraey

16 crnsy

20 cnepxy

12 ceepxy

1 l  cBepx\ r

Qopuyaa (3-5)

Ta6l .  3-1

Ta6"ir. 3-1

Qopuy.rra (3-9)

14 ceepxy

2 cnusy

Ta6.rr. 3-6,

Qur. 3-86

2 cHusy

9 cnepxv

11 cBepxy

Qoplayna (3--71)

Qoprro'ra (3-72)

8 cnepxy

17 cnepxy

3 cror6er{ cJreBa,
9 crpoxa cHH3y
Qopruvna (4-52)

10-11 cuugv

4 cHnsy

Crpaunqa

- IeBaff

KO.ftoHKa
npaBac

KOJIOHKA

Crpoxa Haneqatano Caeayer

3 A M E  L I  E  H H  b I E  O N E q A T K  1 4

1. Pacqerttbte rp)inp61 .uer?crsyrcu'x
Ha rr.rAporexHHqecKr.re coopylKeHHq
cHJr r{ Harpy3oK . 824

P,,

2

I ru H^^*
()

= 8,5 -  0 ;1 (Ho *  h"^*)  ,

W
t : Q '

AJq pa3Hrrx  E .  tnw n

rrpa pa3Hbrx n, tn v p,

[s in2 0 1

m 2 - 1

,  , Q "
Qri*m-

ra. 28

. L b
e  - +  

b  
_ t i r s ,

23. Ciex"'ro 7 000 000

28. /lel (upeurononnurfi)
. 40 000 - 45 000

I ? - u i l

an:: sin 2aft xy cos 2a;
2

rrpH HopMaJrbHbrx

OcranrHne rpu ypaBHeHHfl ocrarorcq
6es nsN.{eHeunfi.

,  i z  :  0 , 1 9 5

Mx: i /Yo,

HOpMaJrbHoe o l r  KacaTeJrbHoe Hanpq-
xeHHe 11

T 2 .

l M '  \ '
\ ' ,  u*1
1 Mz Yl _ r
\ a b z h l

" ; ; " , ; ;o .
; t r ^

2 h  l /  
L '

j ,  6 0 E  
'

- 0 , 0 1 5 5

k i :  F n i 1 ' o a h r ,

MapreHoBcKHe, 6ecceuepoBcKHe H
T O M A C O B C K H C

H3 MapTeHOBCKOf i  CTarH.

1. Harpy3xr.r, Bo3Aeficrsuq rE ux co-
qeraHus B2S

P,U

2-^- m DH^"*
3

Po

I

0)

r - R

AJrf f  pa3Hr,rX E,  f f i  H !

i l pH  pa3Hbrx  y ,  m  H  p ,

[sin 0 a
r t -  7

, ,  , , Q ' ,
ga;xnT-

r'"rr. 3{)

Lb
a /  _  _

; :  

-  
i a e ,

23. Crer.no 700 000

28. "rle4 npecHono4Hniir
.  . 4 0 0 0 - 4 5 0 0

rn- T sin 2a-r xy cos2a;
2

. B [Of lepeqHblx

Kporrre roro, B rrepBoM ypaBr{eHnr{
Ao6asflsercfl qJreH Mo.S.

i z :  0  ' 7 9 5 h

M-v: -NYo,

HOpMaJrbHOe HanpslKeHfie 6

q

l M ,  \ '
\ " b ' h )

l M r  \ '
l - l

\ a 1 b 2  h l

Bbt3braaeMoe

3 f F ,

2 h 1 /
Y  6 E o '

-0,0145

b& i :  Fn i *ax ! ) k i ,

MapTeHoBcKHe

LI3 MapreHOBCKOfi yCrrOKOeHHOfi '  CTarH.



Crpora
Haneqarano

Caelyer qurarb

'1

325

328

349

36/

3d4-

373

440

502

502

502

5?^

52Y

552

558

D t t

3;

3 1 2

346

316

350

363

4;

450

450

470

501

553

553

cHH3y

cHH3y

cHu3y

cHH3y

17 cHnsy

4 cnepxy

6 cnepxy

<Doprrayra (8-7)

12 cuusy

Qopuy.ua (10-14)

<Doprrry.na (10-20)

l l  cHH3y

l-  2 cHH3y

4 cHuay

22 cnnsy

Qopruyla (16-7)

29-30 cBepxy

19 ceepxy

Qoprrry.rra (81-46')'

5 ceepxy

8 cnepxy

12 cnepxy

17 cnepxy

l0 cnepxy

Qoprrayna (lg-M)

8 cHusy

Qoprr,ry.rra (19-49)

cHH3y

cHH3y

cHHsy

I

l 0

8

33

t 0

8

26586
+ 1 )

/_ r{oHoB HCO,

(uo OCT 9000-Bg)

no ra6.n. 6-T5;

a) reo;rorarrecxHe vr rnlporeono_
TUIICCKHE

7U _7ril _7tv _7v

3 copra.

HHXe 3 copra.

t -  
) . ,

ta6n. 7-,5).

- 
F'^ oa

6p
errr _ 

F. 
,

I T p u n p *  < 0 , 5 7 5

B CCqEHHH.

l tsl
rle h-Bhrcora c ecrecrBenuoft
BJIA)I(HOCTbIO

t /  - l P w o  ( . , ,  g  \  l -vu: 
L; (,+;/ * vaup.o,nJr,

p - orHoureHr{e o6reua B3BerrreHHbrx
x o6teuy ,qoHHbrx HaHocoB;

(cnr crp. 4,Sg).

K,

Qop:gr,oz l\H2,

: 0, 321 uglcymKu .
'  

:0,49 uslcymrctl

: 0,218 nslc.ymKu.

hru h,

(r8-150):

o XP cos 9*loX(2 sin F*b"c
X Q c o s p - : D P s i n p  '

F : ' f  (  EP _ XP')

x Q' :. I Q-F : I Q--f (LP-ZP')

8

b  -  - d ; - : 0 , 1 ;

1
+ 7 P $ ( $

HoHoB HCO' ,  1 " : ' i - -

(t'ocr 6901_54)

no ra6.n. 6-74;

a) reo.noruqecKue H u{Aponorurr€cKpg

7il _7il1 u 7tY _7Y

2 copra.

3 copra 14 rruxe.

. ^ _  
3 1 0 0

' 
).2

ra6n. T-4).

* Fo a

o"n < -]P,- 
ktt  

t

[7pu n, + F < 0,575

B CTBOpe.

l l e l
r6a h -Bbrcorao6pasqa c ecrecrBeu_
uofi BJrax{HocTbro

K.

I  t l  B \ tvu : l pv r r [  
,  +  - ) l +  w6"p .o ,n ,

L  \ ' t r  i z  J  l '
p * oruo[reHr,re Beca AoHHbrx K Becv
B3BCIUCHHbIX HAHOCOB;

(cna crp. 469).

Qe:kgr,o, LHr,

:  0 ,321 .

: 0 , 4 9 .

: 0 , 2 1 8 -

4 u h t

(18-152) :

lo I P cos F*lo XQ sin g*b'c

X Q c o s p - X P s i n p

f
F - J- (x P+xP,)

A c

I Q ' : X Q - F - X Q -

f

-  (x  P  -zP, )
A 6

1 8

. d tu :  
,  

_  0 , 1 ;

' l

f  ^  p b ( $ + t )
z



f l p o i L o . n r ( e H H e

Crpanr.rqa

609

TEBAC

KOJIOTIKA

609

612

613

u1

npaBafl

KOJIOHKA

6;

621

622

695

695

746

746

774

Crpora

8 cnepxy

tDopuy.na (21-10)

13 cnepxy

20 cnusy

25 cnepxy

25-26 cBepxy

2 cuusy

C.u. puc.22-20,

4 cnusy

18 cHnsy

2 cHusy

I cnnsy

19 cnepxy

Haneqarauo

Ps : Q-rt) k FH m

Cr :  2q* (2ao-  c "p)  m

AOrrycKaeMoe

Psua

THrroB I , , l l ,  I I I ,  V,  B coorBercrBnlr

4 - lwt Y,

2,00 x  2 ,00

PHPs

u?
Unp

Ua^*

o- 
fl '<tft*

' c -  
2

, A U
f r . ' -  k -

H . F '

Caelver ql{Tarb

k '  +  h & u
4 F '

P s :  Q - * ) k F H  r

Gx - 2q"(2as - ccp) r

pacqerHoe

IP"".n]
THnoB I,  n no4oynopHbtx qacrf lx I IJIo-

THH THIIon II ,  I [ [ ,  V s coorBercrBnll

1 4 ' -  t n n  V ,

20,0 x  20,0

P^ P,
r3
t B

Vnp

V ̂ ^*

, h*, I h^,

g '

3ax.  125


