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B cnpasounuxe u3A0XEHS 60nRPOCH NPOEKTUPO-
BARUR U pacyera _2uOpPOTeXHUMeCKux coopyxcexud
eudpoasesrpocranyud. Codepxanue cnpasoOYKUKa
OTPANCALT B632AROBL AMEPUXKAHCKUX CREKUAAUCTOs U
npusensemeie 8 CUIA merodu.
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GeTONHbIX, 3eMAANBIX U HABPOCHOIX NAOTUK, BO3BOOU~
MBIX 68 PAIAUNHBIX 200A02UNECKUX YCAOBUSX,

Cneyuaasktild pasdear nOC6AWEH RPOEKTUPOBA-
KUK u pacwery sodonpuemxux u 8000c6pOCHBLY CO-
opyxcenul u pasmewjenuro ux 8 obwed cxeme I'C.

Cnpagosnus pacceuTan Ha uxxexepos, pabo-
Taouux 6 06AACTU NPOCKTUPOBANUR, CTPOUTEALCTEA
u sxcnayarayuu FIC, u moxcer GuiTs UCNOALIOGAH
CTYOERTAMU 2UOPOTEXHURECKUX (PAKYALTETOS BbIC-
wux ywebnoix sasedenud.
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MPEJUCJ/IOBHE

«CnpasoyHHK NO rHAPONIEKTPOCTaH-
uuam» B. Il. Kpurepa u JIx. . Jdxe-
CTHHA XOpOLIO H3BECTEH COBETCKHM Cne-
UHAAHCTAM-THAPOIHEPreTHKAM MO nepe-
BOAY MNEpPBOrO H3AaHHS CNPaBOYHHKA,
seirenmero 8 1937 r. B tor nepuoa ua
pycckom sismKe nouTH He Oniao pabor,
B CHCTEMATHYECKOM BHAE H3Jarasuux
ONBIT THAPOIHEPTETHUECKOro CTPOHTENb-
crea 8 Coeaunennnix Ulrarax Amepukn.

3a nocaeaHHe ABA  JACCHTHJACTHS
8 Coserckom Cowoze onyGJIHKOBAHO
Goablioe Koauuyectso Mmonorpaduit no
FHAPOSNEKTPOCTAHIHAM, YHeOHBX T0CO-
Ouit # crareil, OTpaXawUHX ONBIT OTe-
HECTBEHHOrO I'HAPOSHEProCTPOHTENLCTRA.
locsnepronssar npeAnpHHAA H3AaAHHE
pAAa HHOCTPAHHBIX paboT ANS O3HAKOM-
JIeHHS COBETCKHX uutarteiefi ¢ 3apylex-
HEIM THAPOSHEPrOCTPOHTEALCTBOM,

Oannm  H3 QyHAAMEHTANBHBIX TPY-
0B, NOSBHBIIAXCA 34 MOCJACAHHE roOAb
8 CIIA, sasaserca 8Topoe H3NaHKe
«CnpaBouHHKa MO THAPOSAEKTPOCTAH-
umam»,  soiwegwee 8 Huo-HFopke
8 1950 r. Knira Hanncana KOAJAEKTHBOM
aBTOPOB, CHACIHAAHCTOB-PHAPOTEXHHKOB
H B 3HAYATENLHON MeEpe oTpaxaer co-
BPeMEHHHWN YpOBEHb THAPOIHEPTETHKH
s CHIA. He Bce B 37OM TPyAe ORHHAKO-
o uenno. Ilo muornm sompocam B Ha-
weit gutepatype umelorcs OGonee ray6o-
KHe paspaboTKH, 10 HEKOTOPHM pasne-
nam B Coserckom Colo3e Haxonaexo
Goabuwie onwita. Besiencraue sroro usaa-
TCABLCTBO MPEANPHHANO COKpallleHHbIN
nepesoa KHHr® 8 TOfl wacTH, KoTropas
MOXKET TIPeACTABHTL HHTEpeC M Tpo-
CKTHRIX H CTPOHTCABLHLIX OpraHH3a-
HWHA.

[Tp# nNoOAroTOBKE COKpAUIEHHOTO me-
pesona CnpaBounitKa OCHOBHO@ BHHMA-
HHe OHJI0 ylaeJeHo COXpaHeHHID ueno-
CTHOCTH M3JOXKEeHHS OCHOBHOMO Kpyra

BOMPOCOB, OTHOCAUIHXCA K NPOCKTHPO-
BaHKIO H crpouteascrsy I'SC. 1o Ou-
A0 HeolxoanMo aas Toro, 4rob6m Cmpa-
BOYHHK MOr OHTL HCNOJL30OBAH Kak
B NPOCKTHHIX H CTPOHTEJALHLIX Opranu3a-
UHAX, TaKk # B BHICUIHX y4eOHbIX 3ase-
AGHHAX KAK MONOJHEHHE K y4eGubIM 110-
co%mm N0 KypCy THAPOSJTEKTPOCTaH-
M.
B 10 Xe Bpema fpH MOArOTOBKE me-
pesona He CTOANA 3anaua M3NOKHTH
TOILKO T€ BOMPOCH, KOTOpHE OTCYT-
CTBYIOT B OTCHECTBEHHBIX H3XAHHAX, —
370 00enuin0 OGN NEPesof # HCKIYHAO0
OB BO3MOMNKHOCTL PAa3yMHOr0 HCNOJAb30-
BaHHS ONBITA FHAPOIHEProCTPOHTEALLCTRA
8 CIIA. Tlosromy B pane cayuaes
B TeKCTe Mepesoja COXpaHeHn HeKOTO-
pHE oyeBHAHLIC NOMOXKEHHA M npocreft-
WHe paciersl, HMEIOUIHE MeTOAOJOrHYe-
CKOC 3Hauenue.

Tax, B xavecrse ssoauofi, nepsoft
raasn CnpasouHnKa aama xiaaccHpuxa-
wist FOC no HyHKUHORANLHOMY NpPH3HA-
Ky — no xapaxrepy yuactus I'9C 8 no-
KpuTHa rpaduxka Harpyaxku. Taxoft noa-
xoa - astopos CnpasouHuka, OAHAKO,
NpeacTasiaser onpejeacHANf wHTEpec,
koraa 'SC npoexTupyercs, aaa 3anoa-
HEeHHA ONpeaesIeHHOro y4acrka rpaduxa
narpysxu. [lpwsoaumbie 8 raase HANIO-
CTPauu®  MNOACHAIOT  PEKOMEHAYEMYIo
kaaccnpuxaumio. B sroit ke raase 6ua0
CONTEHO YMCCTHHIM TPHBECTH KpaTxue
CBEICHHSA 110 VACALHBIM KaNuTanoBJoOKe-
muaM Ha TIC u TIC, cebGecrouMocTH
Kuaoparr-yaca # npuusteM 8 CUIA
AMOPTH3AWHOHHKM CPOKaM Mo OTAeHL-
HBIM COOPYKEHHAM.

B raase mropoit nepesoga npHseae-
Hp Janible 10 {IPOEKTHPOBAHHIO M
CTPOMTEALCTBY TPABHTAUHOHHBIX GeTOH-
HeiX naotan. XoT# nepeuens cua, Ach-
CTBYIOUIHX HA MJIOTHHY, H NpPHEME MX



“ NPEAHCIIOBHE

ONpEe/ie/IeHHsl MaJo OT/AUYAIOTCH OT U3+
AOKEHHBIX, HanpuMep B Kypce mipod.
M. M. 'puminna «Craporexnnyeckue co-
OPYKEeHHH», HO 3TH AAHHBIE HYXKHB ANS
060CHOBaHHSA NPHUBOAKMBIX B CllpaBOYHH-
Ke NpaKTHYeCKHX NpaBHJ INPOEKTHpoBa-
Hua naotud. Hekoropuie cooGpaxeHHs
0 y4eTy CHJ NPOTHBOAABJAEHHSA, pacuery
AeflcTBHA CeACMHYECKHX CHJ, BeJIHUHHAM
pacueTHbX KO3PPHUHEHTOB H T. 1. npea.
CTABJASIOT CaAMOCTOATENbHBIl HHTEpEC,

M3 obwuproft raagul OpHruHaJgaa, no-
CBAWIEHHON THAPABJHYECKHM pacueram,
MOMEWEHN B COOTBETCTBYIOHIHE I 1aBbl
nepesofa JMllb OTAEJAbHLIE JaHHble:
rabanub KodppHUHEHTOB IEPOXOBATO-
CTH KaHasnoB, yNpoOUleHHNA pacuer ObiC-
TpoTOKa H Hekotopuie apyrie. ITockoin-
KY B OTEYEeCTBEHHON auTepartype pacue-
Thl THAPABIHYECKOTO yAapa H YypasHH-
TeJABHBIX  pe3epByapoB  paspaboTaubt
oyenb NogpoOHO PSAOM aBTOPOB, B IJia-
BY, NOCBAIICHHYIO TYpOHHHLIM TPyGonpo-
BOJaM, BKJOYeHB! TOJLKO pacuers yjaa-
pa nmo rpajpuxam AanuesH W MPOCTECH-
wHe GopMyan 10 pacuery pesepByapos.
Tounnle Meroaw pacuera (lllnefinepa,
"‘Aunyca # Ap.) B OpHruHaje He DpHBE-
_deHHl,

Caeayer onMeTHTb, YTO AJA H3J0XKeE-
Hus CnpaBouHHKa XapaxTepHa CChlIKa
Ha mpocTefilliie METOAL IHApPaBJAHYECKHX
“H CTATHYECKHX pacyeToB, NpHuYeM asTo-
pbl B psifie cayyaes OTMEHalT, 4To A
6osee OTBETCTBEHHOIO MPOEKTHPOBAHUS
JO/MKHB TNPUMEHSITHCA TOYHLIE pacuer-
upie pHeMb. Psa pacueros, M3BeCTHBHIX
COBETCKHM uKTaTeanaM no KX OoJee no-
APOGHOMY H3JIOXKEHHIO B OTeYEeCTBEHHOMH
WK 3apyOexHoO# JHTeparype, onyuue:
8 mepesoge. B coorBeTcTBYIOUHX raa-
Bax TpPHBEAEHH TPOCTEHIIHEe, NOJYIMIIH-
pHYECKHe TIPHEeMBl, KOTOPHIE, MOryT npei.
CTaBHTh HHTEpEC JJIs NpeasapuTeJbHhiX
craauilt NpOeXTHPOBAHHA.

3uaunreaptoe mMecto 8 Cnpasounuke
yAeJeHO OPraHH3alUMH NPOEKTHPOBAHHSA,
COCTaBJICHHIO CMET, OTHEeTHOCTA H B3an-
_MOOTHOUICHHAM MEXKAYy 3aKasuHKaMu W
dupmama-noapaaupxkamu,  Hanokenue
ITHX pasjaesos wMer cyrybo cueunnds-
yeoxuit xapaxrep aas ycaosuit CIIA,
{I0TOMY STH rJ1aBbl HCKJIOYEHH H3 [epe-
BOAQ, KAaK He Mpe/ICTABAAIOUIHEe HHTepeca
ANA UTHPOKKX KPVroB COBETCKHX I'HAPO-
TeXHIKOB.

B CnpaBounHHKe AOCTATOYHO NOAPOG-
HO paccMaTpHBAIOTCA BOMPOCH SKOHOMH-
KH THAPOSHEPreTHKH, BKJOYash Xapakre-
PHCTHKY YAeJbHBIX KaNHTaJOBJIOKEHHH,
CpaBHEHHEe 3aTpaT Ha pabouyio CHAY M
martepHaiasl H apyrhe Bonpoche. [lo-
CKOJIBKY UeHb Ha MaTepHajbl, YCJOBHS
onaathl pabouHX, @ TaKXe NPHHUHNLI
OLCHKH SKOHOMHYHOCTH KanHTaJoBJOKe-
uuit 8 CIJA Be moryr OuiTh Henocpe:-
CTBEHHO COIIOCTaBJEHbl C aHAJOTHYHBIMH
nokasareaamu 8 CCCP, ony6ankoBauue
3THX ras 0e3 KsBadHQHIHPOBAHHOIO
aHanM3a STHX BONPOCOB CTENHAJHCTAMH
B 00J13CTH SKOHOMHKH He NpeacTrasJsf-
Joch uenecooGpasnniM. Mexons n3 atix
coofpaxeHnil, COOTBETCTBYIOUIHE TrJa-
Bbl OPHTHHAMNA TAaKXKe He BKJIIOYCHBI
B nepeBoa.

Kak B B nepsoM H34aHHH, onylleHa
BCS 9JEKTPOTEXHHYECKas 4acTb, OCHO-
BAHHAS Ha aMEpPHKaHCKHX HOpMax "
(¢pupmennnix TpeGoBanuax. Kpome Toro,
STH BONpPOCH YiKe pasbupajuce B cre-
UHAABHBIX MOHOrpadusXx.

Tagkum oGpa3oMm, OCHOBHOE cojepxa-
HHE COKpPALUIEeHHOro nepesoja COCTaBAfA-
I0T BONPOCH MNPOCKTHPOBAHHA H KOH-
CTPYHPOBAHHA FHAPOTEXHHUYECKHX COOPY-
MEeHHH H SKCMAyaTauHMH Kak rujgpomexa-
HHYeCKoro o06OpyAOBAHHSA, TAK W IHAPO-
SJeKTPOCTAHUHK B 11eJI0M.

[Mepesoa aaerca B CBOGOAHOM H3.0-
HKeHWH, 32 HOKIIOUSHHEeM TeX MecT, B
KOTOPBIX  COAGPKATCA  PEKOMEHAAUHM
HAH YTBEPXKACHHS, HMEIOIIHe MpPHHILH-
nuaJbHBIA  Xapakrep. B stux ciayuasx
(GOpPMYAHPOBKH NPHBEAEHHN B TilATE]b-
HOe CcoOoTBETCTBHE ¢ opuruHasoM. Kpu-
THYCCKHH pa36op pekoMeHaaUHit H CYX-
Aenuii, nasaemblXx asropam# Cnpasou-
HEKA, He BXOANJ B 3aja4y NEpeBoUHKA
H pefaxropa.

[Tockoabky astopamu CnpasouHnka
o6o6ien OGIIHPHBIA ONBIT CTPOHTEb:
crea I'DC B CHIA i Espone, npu nepeso-
ne yaeasioch 0oco60e BHHMAaHHE nNpak-
THYCCKHM PEKOMEHAAUMAM MO MPOeKTH-
POBAHHIO W CTPOMTEALCTBY.

Ias nepesoja orobpann n3 Cnpasoy-
HHKA HAJIOCTPANMH, HeobGXoaHMble Aas
NOHHMaHHs TEeKCTa, 2 TakXe Te, Ha KO-
TOPHIX AaHLl COBPEMEHHLIC KOHCTPYKIHH
H THNH COOPYXEHHH HAH HHTepecHue
KOHCTPYKTHBHBE AeTa/H.

P
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B opuruHaze, yuuTbIBas CNpaBOYHBIH
. XapaxTep KHHTH, NPHHATO MeJkKoe ApoG-
~ JIeHHE TeKCTa 70 OTAeJLHLIM BOMPOCaM.
B nepesosie npHHATO YKPYNHEHHOE aeJie-
HHEe Ha raasel W naparpadsl cO CKBO3-
- HOH HyMmepauHeH pHCYHKOB H ¢opmya.
- Bce d¢opmyan, Ttabanust H rpadHkH
- JlaHbl B MepeBojie B METPHYECKHX Mepax,
334 OTHEJbLHBLIMH HCKJIOYEHHAMH, OroBo-
PEHHBIMH B TEKCTe.

Kaxnan ranasa CnpaBoyHHKa cHaO-
KeHa neGoanwoi 6ubaunorpacdueit, onna-
KO IWHTHPOBAHHAA JIMTEpATypa HJAH yCTa-
pesna, HIH YAaCTHYHO yXKe H3BEeCTHa CO-
BETCKHM T'HAPOTEXHHKAM, MosTOMy OHO-
THorpaHuecKkHe CBEJeHHA 8 TepeBox
BKJIIOYEHB! He TMOJHOCTHIO.

ITepesoduux
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IFJIABA IEPBAS

THIIbI

I'uaposaexktpocranuun 8  Cnpasou-
HHKEe KAaCCHQHUHPOBAHB MO MPHHLANY

Y4acTHa B NOKPHITHH rpadHKa Harpys- -

KH caeayomum ol6pasoM:

1. '9C Ha OGuiToBOM CcTOKEe Ge3 pery-
AHPOBAHHS.

2. Baaucupte I'SC.

3. '9C Ha GHITOBOM CTOKE C CYTOu-
HBIM peryJHpoBaHueM.

4. IMuxosue I'AC.

I'mapoarkymyanpyomue I'3C pac-
CMATPHBAIOTC KaK PasHOBHAHOCTL NH-
kosbix I'SC. o

I'uaposaexrpocTanuun, paboraouue
Ha OHLITOBOM CTOKC, HMCIOT HH3KYIO
0GeCceyeHHOCTh H  HOMOAB3YIOT TOALKO
TO KOJHYECTBO BOAMW B peKe, KOTopoe
NnOCTynaer K BOJAOMNPHEMHLIM COOpYyKe-
HnsiM. Huskue nAOTHHB NOAAEPKHBAIOT
HeoOXOoAHMBIfl YPOBEHb BOAK B BepXHEM
Ovede. Jlepusaunosune, BHCOKOHAMOp-
upte I'DC ¢ naomHHaMu uHeaocraTouHOM
BLICOTHl A5t CO3AAHHSA PeryviHpylolero
GacceilHa Taxxe MOryr OBTbH OTHECeHb!
K stomy tuny. 'SC Ge3 peryauposauus
paboTaloT B pasanyHHLIX 30HAX rpadHxa
HArpy3Kku, B 3aBHCHMOCTH OT pacnoJa-
raemoit mownocts I'SC nmo soae. Cron-
MOCTh BHPabaThHBacMOil SHEPrUl TaKH-
mu 'IC mesenuka # Bo BCAKOM cayuae
HHXKE, HeM Ha JAPYrHX THNAX TIHIpO-
saekTpocranunil. MUX ocHosraa 3anava
KaK TIPOM3BOAHTEJICH 3JCKTPOSHEPriH—
JKOHOMHA yras, KoTopuit Oba O
COXKEeH HA TENJOBHIX 3JIeKTPOCTAHUHAX.

IMon Gasucummu I'OC noHuMawTCA
YCTAHOBKH C BHICOKOR o6ecrneqyeHHOCThIO,
paGorapouue f10cToAHHO0 B8 Oasnce rpa-
¢uxa sarpysox. IToaumit pacxoa I'9C
PEAKO NpeBbiliaeT MUHHMAALHLIA pacxon
pekn. 9ror Tun 'AC He xapakrepen Aas
ycaosuft CCCP. Ipumepamu storo Tena

FUAPO3JIEKTPOCTAHLHA

AC s CHIA sasasiorcs yeranosku: llea-

Kopd (puc. 1), Kseuucron-Uunnesa
puc. 2) Ha £ Huarape, DBorapuya
puc. 3) na p. Cs. Jlaspentua uan '2C

Bonuesuanr na p. Koaym6Guu. Kosddu-
uHeHT Harpysxu GasucHwx I'9C xo.ae6-
nerca or 70 ao 100%.

I'SC tperbero Tuna (ma OnTOBOM
CTOKE C CYTOYHLIM PeryJIHpoOBAHHEM)
OOBIYHO  pacmnosaraer peryaHpyloluHM
GacceitHoM ¢ OOBEMOM, JOCTATOYHBIM
ANA CYTOYHOTO, 2 B HEKOTOPHIX Cayyasx
H AAs HexeabHoOro perymiposauus. Jas
'AC sroro Tena cyuwecrseHHoe 3Haue-
HHE WMeeT pexHM HuxKHero Obeda:
NaBOJAKH He JOJXKHB TOATANAHBATHL
FHAPO3JIEKTPOCTAHUHIO. XapakrepHo
TAKXKE BLICOKOE COOTHOLIEHHE MexXAay
pacueTHnM pacxogaom I'DC n MHHHMAND-
HHIM PacxoaoM pekH, AoXoasilee A0
10—20, Tloannlfi pacxos ycTaHoOBKd CO-
crapaser 0,015—0,03 wx®/cex na xBan-
paTHbIl KHJAoMmeTp BoaocGopHORt nJouia-
au. Tlpn Haanuuu B8 3HeprocucTeMe Tem-
JOBHIX 3JEKTPOCTAHUKA HEPeaKo MOXKHO
BCTPETHTH NOJIHYIO B3aHMO3aMEHACMOCTL
'AC u TAC aas nOKPHITHA OTACAbLHBIX
Yy4YacTKOB rpaduxa Harpysku.

dpit n30uTRe Boant stk I'AC pabo-
TaloT B Gasnce rpapuka. Ilpr cesonHbIX
VMEHBIIEHUSAX Pe4YHOro CTOKa OHH Me-
HAIOT CBOE TMOJOXKeHHe B rpaduke Ha-
IFPY3KH H B MeXeHHHH nepHoa mnepexo-
AAT NOAHOCTHIO B nMK rpaduxa. l'oano-
Boit kKoshduuuent Harpysku aas 'AC
sToro THna xoaebaerca or 40 po 65%.
[TpuMepaMu TaKMX YCTAaHOBOK MOryT
cayxurs TOC Kouosuuro (puc. 4) u ap.

Muorre I'C, umeouue BOROXpaHH-
JHIA CEe30HHOTO M MHOIOJIeTHEro pery-
ARPOBAHHSA, MOMYT OHITH HCITOIL30BaHbBI
Kak nuxossie F'IC, xoms oust H He ABAA-
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I0TCA TAKHMH MO NMPOEKTY. D10 06BACHN-
eTCs TEeM, YTO pexHM norpeGuTesefi Mo-
XeT He COOTBETCTBOBATh BCel pacnoJa-
raeMofi mHKOBOA MoulHOCTH. B psane
C/Iy4aeB YCTAHOBKH 3TOr0 THMA HMelOT
cyrounblii KosbguuueHr Harpysku 30—
100%. XapakTepHbIMH TpHMEpaMH Mo-
YT CAyXHTb YyctaHoBkr [yBep Ha
p. Konopano u ycranoka ['pana-Kyan
Ha p. KoaymGuu. [lpn npoekTHpoBaHum
rakux I'9C yuntniBaercsi BO3MOXHOCTH
pOCTa HArpy3kH, H NOTOMY YCTaHOBJIEH-
HYI0O MOWHOCTb OOBIYHO pPACCYATHIBAIOT
N0 BO3MOXKHOMN MHKOBOH MOLLHOCTH.
[Ipu HH3KOH CTOHMOCTH YCTAHOBJIEHHOIrO
KHJIO0BATTa 1eaecoofpasHo mpeaycMmar-
pUBAaTh BO3MOXKHOCTL TOCAEAYIONLEro
pacwspenns I'SC,

Jlns CHATHS NUKOB rpadHKa Harpys-
KH SHEProcHCTEMbl MPOEKTHPYIOTCH Cne-
unaabible nukossie ['DC, umewouHe
GOMBIIYI0 YCTAHOBJACHHYIO MOLUIHOCTh NO

" e

¥

CPaBHEHHIO C MOIIHOCTLIO BOAOTOKA. Ta-
KHe cTaHuuu oOblyHO 006JajaI0T Ce30H-
HBIM  pPeryJHpOBaHHEM, . CPaBHHTEJbHO
BLICOKHM HanopoM H pacnojaramorcs Ha

MaasXx BoaocGopHuXx Gacceitnax. Pac-
yeTHnit pacxon ['3C cocrasasier npu-
mepro 0,06—0,1 m3/cex na KBanpaTebih
Kuaomerp BoaocOGopHofi naowans. Ha
PHC. 5 noKasaHa cxeMmMa pacnoJioXKeHHs
nukosuix '9C Ha pp. Taaayae u Tyra-
N10. XapakTepHbIM MPHMEPOM IHKOBO#

'IPC sapaserca ycranoska DBarnean
(puc. 6).

[Mukosnie I'AC ocobenno s¢pdexkTus-
HBl /1 CHCTEM C Pe3KHMH H KpaTKospe-
MEHHBIMH MMHKAaMH B CYTOMHOM rpajduke
Harpyskd, cosjasBaeMbIMH  coBnaje-
HHEM OCBETHTEJbHON, NMPOMBIUNEHHON H
TPAHCNOPTHOH HaArpysok (puc. 7). Jtor

5%71 rpaduxk Tpebyer Haauuus Ooamiuofi pe

60,77

47,4

3 — .
/ ae
A e~ e

R Z8  3epBHOil mMomHoeTH. Ouesnano, 4To co-

l&.ﬁ&' XpaHeHHe Tropsyero pesepsa Ha TemJo-

= A BHIX SJEKTPOCTAHUHAX HCKIIOYHTEABLHO
=S 3 n" I rac 6

B — HEBBLII0/HO. HKOBHIE HanGonee

S otk npucnoco6MeHsl  AAA  CHATHS  Taknx

OCTPbIX MHKOB.
JKoHOMHYHOCTE nNuKOBHX 'IC oyeHb

g8 . Bhas BHICOKZ, TAK KaK YBeJHUeHHe MOUIHOCTH
= 11les NpoeKTHpPYeMON CrasHumm Moxker OHTb
Q & 8 ¢-3. = 8 JOCTHTHYTO 34 CHeT JIONOJHHTEAbLHBIX
P25 rgzs ?_i pacxoioB TOJABKO Ha BOAONPHEMHHKH,
K : § 8 u n g "3 Tpy6onpopoan, saaune I'OC u ob6opyno-
i g 3 2838 BaHWe, uTo cocrasaser scero 30—35%
28 ERbE *  CTOMMOCTH ruapoysaa. BmGop MounocTh
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Puc, 2, I'9C Ksuncrow-Hunnesa, Huarapckuit sogonan.
N == 368 Thic. xem; H = 83,5 u.
| — nanopru@t Gacce@in, 2 — noMeCmeNwe AN 3ATHOPON; — MAWMHNOE 3AANNE.
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Puc, 3. I'napoysex Borapuya na p. Cs. Jlaspentus Gasucuas 'SC.
N = 315 Thic. xem; H =253 u.
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[ra. )

Puc 4. '3C Konosuuro, p. Cyckserana; 'SC ¢ CyTousuM peryanposanues.
N = 252 Tic. xam; H=127,13 n.

'C u tunos ee coopyxeuuit onpene-
ASIeTCA  NOAPOGHBIMH  IKOHOMHYECKHMH
pacueTaMu.

YMeCTHO TIPHBECTH HEKOTOphle IKOHO-
MHYECKHe TI0Ka3aTeaH TenJIOBHIX W IH-
AposaekTpuyeckux cranuuft. ITo nannsim
cnpasounuka, B Coeaunennnix Ilrarax
AMepHKH MOIIHOCTL BCEX TeIOBBIX
3JEeKTpPOoCTaHUHil npumepHo 8 25 pa3sa
NpeBbilliaeT MOUHOCTL  DPHAPOSJEKTPO-
cranuui. Pacxoa yras Ha mpoOH3BOJACTBO
3nexrpoaue£m T3C cocraasa aas
1946 r. 061 xe/k8T-%, a HAa HEKOTO-
puix HaubGosee sdhdexthsunx TIC no
0,45 ke/xer-4. YjaeabHule KamuTaJoBa0-
XKECHHSl HA YCTAHOBVICHHBIA KHJIOBATT
ana TIAC cocrasasior 100—200 xoan.

566,65, 4 2

e — — — — — —— — — —
.
.
e — o —— — —

Tak, aaas TIC ¢ Tpéms arperaramu
no 165 ThIC. X8T KaMHTANOBAOKEHHS CO-
crapasiior 150 doaa/ker. KanuranosJo-
MeHus cHuwxkawres aaa xpynuux TIC,
HCIIOABL3YIOUHX BOAY PEK, HTO HCKII0-
yaer HeoOXOAMMOCTL YCTpoilorsa Tpy-
AOB-OXJAAKTENCH.

Yiaeapuble KanuTaJOBNOKEHHA Ha
'AC xonebaorcs B Gojee WIHPOKHX npe-
aenax, B 3aBHCHMOCTH OT MOUIHOCTH M
tina I'SC, n aas yeaosuit CLIIA cocras-
asior 100—400 gona. Ha YCTAHOBJICHHBIN
kuaosarr. Tax, ans 'SC mpunaorauno-
ro THna Mowwmocteio 120 THIC. KT
KanuTaJlOBNOKEHHSA COCTABHJIH OKOJAO
100 doaa [ker, npn MomuocTH 60 THIC.
K8T OonH Bospacrawr Ao 150 noan., a

|
v
&
'l
‘l
et
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S
N

15,08 773

15,08

896 230 28 301 5.01

Pacemornue, KM

Puc. 5. Muxoswe M'IC: wa pp. Tarrysa u Tyraso.
1 = 'SC Bypron; 2 — I'SC Haxooun; & — I'SC Tappopa: 4 — 'SC Taaayas; § — ISC Tyraao; 6 — 'oC Homax.
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Puc. 6. I'SC Darsnean, p. Muccypu; NUKOBas CTanums,
N = 12] Tuic. xem; H =274 u.

npy  MoutdocTs 40 ThiC, K8T — 20
200 noaa.

Jlasg SKOHOMHKH THAPOSJIEKTPOCTaH-
UMl CYIMECTBEHHBI CPOKH CJYyKOB OT-
neabHBIX ee saemenToB. Ilo marepuanam
psaaga TOC cuntaercs, 4YTo TakHe CO-
OpY)KeHHsl, Kax 3eMJsHble ¥ MacOHB-
Hble OGeTOHHbIE MJIOTHHBI, BOJNONPHEMHH-
KH, TYHHEJH, NMOJABOAHLIC YACTH MAaUIMH-
HBIX 371aHHil, HMEIOT NPaKTHYECKH He-
orpaHHueHHbt CpPoK cayxOe. Jlas
cTaNnbHBIX TPYGONPOBOAOB CPOK CJYHKOMI
cocrapjasier 30 aer, AAs GeTOHHLIX —

50 ser; AAs METAJJIOKOHCTPYKUHH: 3a-

TBOPOB, pemweToK, Kjaanauos — 20—
30 ser, ans ruApoMexaHH4YEcKoro o06opy-
JAOBAHHA: TYpOHH, peryasaTopos —
30 aer.

IKCnayaTalHoOHHbBe H3JAePKKH, HC-
yHCJAeHHBIE Ha | K8T YCTAHOBJEHHOMH
momuoct I'DC, koaeGaores or | RnoO

2 noan. B roj.

maie xfm
100, T

70

S 8
o ——

JOIN
20

O =254 6 IRt
Yacss

6 18 0 22 2%

Puc. 7. Tuonuunfi  Aexabpockull  CyToyHud
rpaduK Harpy3KH npoMuliesHoro paflosa.
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[JIABA BTOPAS
MACCHUBHBIE TPABUTALLHUOHHBIE BETOHHBIE MJIOTHHbBI

MaccuBHble rpaBHTAUHOHHBIE GETOH-
Hbl€ NMJAOTHHBI Npeacrasiasior cobofi no-
CTOSIHHBIE COOpYXKeHHs. OneiT Mnokasml-
BAET, YTO eXEeroiHoleé pacxoasl Aaf Ta-
KOro THna NJOTHHE OGoablue, yem AAR
3EMJAHBIX HAH HAOPOCHBIX, HIH MeHblle,
yeM IS HHBHX THNOB naoTHH. Maccus-
Hble TUIOTHHB TIPHMEHHMBI Vst JIOOHIX
YyCAOBHHA, HO MX BBHICOTA OrpaHHYHBaeTCH
NPOYHOCTBIO OCHOBaHuA. s CTBOPOB,
B KOTOpHIX CKaja HAXOAHTCH Ha 3HAYH-
TeAbHOR TAYOGHHE MNOA MOBEPXHOCTHIO,
3eMAsHan MJAOTHHA OOLIMHO SBJAsETCHA
Gosnee neulesoi.

Pasauua B CTOHMOCTH MeX1y mac-
CHBHOH M NYCTOTENOH rpaBHTAUHOHHBIMH
NJAOTHHAMH 32BHCHT OT MECTHHIX YCJO-
Buil. MaccuBHas  naoTHHa Tpebyer
MeHbllle uemeHTa Ha | m® Gerosa H He
HMeer apmuposkH. C apyroft CTOpOHHI,
nycroTesibie NJOTHHBL TPeGyloT 3HauH-
TeNbHO MeHblle O06eTOHa Ha NOroHHbLIA
MeTp AAuHb. Tak, HauGoaee JEerkuit Tun
Tpebyer aunub 35—40% OGerona, sarpa-
YHBAEMOro Ha MaccHsHyl0 naotuny. las
OTAAJNEHHBIX MECTHOCTEH, rae CTpou-
TeJAbHBIE MaTepHaabn AOpPOrH, nycrore-
Jas NJAOTHHA HMeeT OOBLIYHO MEHbLLUYIO
CTPOHTENBHYIO CTOMMOCTb, HeM MAacCHB-
Has.

I. CHJIbl, AEACTBYIOLIHE HA MNIOTHHbI

[Tpn pacyere NAOTHHBI AOJIKHBI Y4M-
THIBATHCH CJACAYIOLHE CHJLIL:

CTaTHYeCKOe AaBjeHHe BOAM;

NpOTHBOAABACHUE,;

nasieHHe aAbaa;

AaBJIEHHE PPYHTA H HAHOCOB;

BeC TIJIOTHHHI;

CeAICMHYGCKHE CHABI;

CaKUHA OCHOBAHHSA.

puposa OOABIIHHCTBA 3THX CHA
TAKOBa, 4YTO OHA He MO3BOJIACT TOYHO
WX onpeneantsh. Beawunsa, nanpasae-
HHE M TOYKA MPHJIOMKEHHA MHOIHX CHJ

' B raapy sxmodenn obmpe csexeius no
MPOEKTHPORAHNIO GETOHHHIX MJOTHH H HEKOTOpMe
peKOMCHAAUHH NOo BHGOPY AefCTBYIOMINX CHA,
nofe3HNe A8 NPEARAPETEJALHONO NPOEKTHPOBa-
HHA,

Boaee

noapolune  naBHue
s [J1. | u 2]

H3J0XKCHN

AONKHB ObTbh BHIGPAHB MPOEKTHPOBIIIH-
KOM OYeHb TINATEeJbHO.

Hasaenne soast. [loanoe pasnenne
BOJILI HA HAMOPHYIO rpaHb MAOTHHH (Ha
| noe. M) onpeaenserca 3aBHCHMOCTLIO
A TPEYroJbHOrO npodHAs MJAOTHHBI
(puc. 8)

1
P= f"hc (1)
H I8 TpaneuenaanbHoro npoduai
(puc. 9)
p— 1 /02 2 9
=zY(hy— k) (2)

N5 BOAOCAHBHBIX MJIOTHH NpH yue-
Teé CKOPOCTH TOAXOAA JAaBieHHe BOAbI
OmpeAeNAThCS

NOVIKHO HanopoMm Az

Puc.. 8. Tpeyroasuas
SMIOPa AABACHHA BOAW
H2 BEPTHKAILHYIO
CTOHKY.

Puc. 9. Tpaneuenaans-

Has 9MIOpa AABACHMS

BOAL HA BEPTHKAALHY IO
CTEHKY.

Puc. 3MI0Pa  AABACHNA

10. Tpanenenaarsnan
BOAN HA BEPTHKRILHYIO rpasb BOAOCIHBHOA
RIOTHE L.

-
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(puc. 10) or AuHEM SHEpPrHW A0 MOJO-
webl MJAOTHHBL. JlJig BOZOGIHBHEIX 1/10-
THH BAKYYMHOro npoduas AOJXKHA YuH-
THIBATHCH BEJHYHHA BAKyyMa Kak CHJa,
yXyAaKas yCToHYHBOCTb MJIOTHHBEL.

Mporusopasaenne. Pasauuunie dop-
Mbl SIMMOp TNPOTHBOJAABJAEHHA JaHW Ha
puc. 1l,a 1 6 aas cayuas NAOTHHL HA
CKAaJbHOM OCHOBaHHH.

B mpeanosoKenHH  OAHOPOAHOCTH
KOHTAKTHOrO 10Ba MEXAY TOAOIUIBOR
NJAOTHHL H JHHHEH OCHOBAHHS BEJHUHHA
nasjedus Oyaer MeHaTbCs oT yhy (au-
uua 2—8) 8 Touyke 2 (pme. lil,a) apoyhy
8 Touke 3 (vmuus 3—35). [lpu moanom
3aKpLITHH WBA SNi0pa AaBJeHHA Aaercs
aunneir 6—5. TIpn YaCTHYHOM 3aKPBITHH
aasaeHue B Touke 2 paercs 7—5:

P =tlhAalt,—h)l,  (3)
a B Touke 3

P; =\he (4)
floaroe mnporTHBOAABJEHHE ONpeAenAercs
Gopmynon

W, =1 [h.+§'-a(h,-h,) ] F., (5)

rae p: — yAeJbHOEe NPOTHBOAABJIEHHE HA
,  BepXoBoi rpadd;
P, — YAelbHOE NPOTHBOJAABJICHKE HA
HH30BOH rpauH,;
a — KosbPHUUEeHT nNpOoTHBOAABIE-
HHS, XapakKTepHsYyOWHH OTHO-
IIeHHE HenoraileHsoro Hamopa
K MOJHOMY;
W, — noaxoe NpoTHBOAAB/ICHHE;
F — naomwaas OCHOBaHHS NMJOTHHGI.

A5 OTBeTCTBEHHBIX BBICOKHX MJ0-
THH, PAacnoJIOXeHHHX Ha CKaje, 4acro
yCTpauBaeTcs UEMeHTAaUHOHHAs 3aBe-
ca y BepxoBoro 3y0a, 1ONOJHEHHAs CKBA-
AKHHAMK, NPoOYpPeHHBIMH 33 3aBecoit M
HIPAIOWHMH POJIb JAPeHaXHOH CHCTEMMI.
SddexkT ApeHaXKHOK CHCTEMBI COCTOMT
B YMEHbLEHHH SMIOPH NPOTHBOAABJCHHS
OT KoHtypa 2—7—5—3 10 KOHTypa
2—7—9—5—3 (puc. 11,6). Ha mpakru-
Ke CKBAaXKMHBl JpeHa)ka pacrnoaaraiorcs
HacTONMLKO OAH3KO K 3apece, YTO smopa
NPOTHBOAABJAEHHS MOXKeT ObTh NPHHATA
KaKk 2—9—5—3. Onuntel Ha Cyulecr-
BYIOLUIHX IJIOTHHAX C UeMEeHTAUHOHHON

© 3aBecOfi M JpeHaxKaMH NOKa3uBaWOT, 4TO

puLHeHT NPOTHBOAAB/ICHHA a He
npessimwaer */3. Bo MHoOrux cayvasx

Puc, 11, luarpaMma npoTHBOAABACHHA,

a="'/2, a NPH TWATEJbLHOM BHIOAHEHAH
paGor OMH30K K HY/IIO.

Buian caenans mpeanoioxeHus, 4ro
A8 MJIOTHH Ha CKaje TOJbKO HeGoab-
Woi MPOUSHT MJAOLIaAH OCHOBAHHA TONL-
BEpXKEH  IPOTUBOAABJEHHIO,  OJHAKO
ONBITHBIX JAaHHBIX 110 TOMY BOMPOCY He-
nocrarouno. [llostomy pexomenayercs
BK1lOuaTh B pacuer sce 100% maomans,
NOJABEPIKEHHOfi JNaBAGHHIO, npH JI0GOH
NbE30OMETPHUCCKON JHHHH 7—3,

B cayuae nJoTHH Ha CKaje, He HMe-
OLHX 3aBechl HAH JipeHaxa, 3Haue-
HUA a TeopeTHYecKH OyAYT paBHBLI eiH-
HUIE, M 3MI0pa NpOTHBOAABJAEHHs Oyaer
COOTBETCTBOBATh  MOJHOMY mnepenany
MEXKAY BepXHHM H HHAKHHM Obedamu.
[IpakTHYeCKH K€ AAS8 HEeBBICCKHX H
cpeaHell BBHICOTH (IJIOTHH HA MJOTHBIX
CKaJIbHBIX OCHOBaHHAX Xo3pdruMeHT «
HE JIOJIJKeH PABHATHCHA eAHHHUE.
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Jas TwareasHO MOCTPOEHHBLIX {110
THH Ha CKaJLHOM OCHOBAHHH Kak B Tene
IJIOTHHBI, TAK H MO KOHTaKTy C OCHOBa-
HHEM MOTYT GbiTh AONYIeHbl He(Go/bilne
pacTAruBalllue HanpsKeHHs, MOpsaKa
6—9 ke/cm?. DrtOro NOCTATOUHO, HTO-
6bl BOCTIDHHATH NPOTHBOAABJEHHE MpH-
mepHo 8 60—90 m g0d. cr. Cuenosa-
TeJbHO, BCE TWIOTHHB Ha CKaJAbHBIX
ocHopaHusX BbicoToit 60—90 mx aoMKHbI
6biTh cHaG)KEHH JPEeHaKaMH Kak B ocC-
HOBAHHH, TAK H B NJOTHHE; B MPOTHB-
HOM cCJayyae a AONAKHO OBTbL {IPHHATO
paBHBIM €AHHHLE,

VNAOTHHBIIHECH HAHOCH nNepea nao-
THHAME C (NIOTHOCTBIO, PAaBHOM HJH
Goabluei NMJIOTHOCTH OCHOBAHHS, YBEJH-
YHBAIOT TIOJHOE AaBJieHxe, AeficTeyiollee
Ha IJIOTHRY.

Jas npeasapHTeAbHBIX {TPOEKTHHIX
npopaboTOK NAOTHH HA CKAJbHBIX OCHO-
BAHMAX, He HMelux paspaboTanHO
CXeMBbl UEMCHTAIlHOHHON 3aBechl ¥ Ape-
HaXa, MOryT ObITh. PEKOMEH/0BaHbI CJe-
aAyollHe 3HAYeHHs @, NpHBeAEHHble B
ra6a. 1.

TaGanuna !
Bucota THO CXBAMROLO 3""::“ .
naoTRnW OCHOBAMNR apenax
Cpeauns Cpeanerpewnnosa- | Her 1
Tas cKkaxa ¢ ro-
pusoutaisHoi
CAOHCTOCTHIO
Bucokan Osqeunn naornas | Ecte
CKa/na C TOPH3OH- ‘
Taasuof Ca0H- 0,75
CTOCTHIO [
Cpeausns To xe Ecrs
Bucoxan Craborpemunosa- | Ecrs
Tas cxaia 0.67
Cpeanss Monoanruan ckana| Her :
Buicoxasn To xe Ecte
B ocrassamx cay- 0,50
qanx (axa cxadb-
HMX ocHOBanMil)

' [laorHu coeaned ancory — 60 — 90 M, nrCOXIe
naoTINN—pue 00 a,

Jlns NAOTHH HA HECKaJbHBIX OCHOBA-
Huax 6es 3y6a MJH JpeHa¥a BeJHYHHA
NPOTHBOJABJACHHS TNPHOIHKEHHO onpe-
neasercs no hpopmyae (5) npH sHAYEHHH
@, PABHOM eJHHHIIE; JEACTBHTEIbHAN BE-
JAHYHHA TPOTHBOAABJACHHA MOXKeT OHTL
nonyuena no puc. 42 ra. 5.

Hasaenne avpa, Moryr Guith  AaHbl
CJAeAyIoUIHe peKOMEeHjalwy 1o onpeje-
AeHHIo nasaenusn gbnaa. Ha pre. 12 nas-
JenHe @aercs B (YHKUHH TIpajaHeHTa
TeM{IepaTyphl BO3AYXa, TOJNIUHHH AbAa
H GOKOBOrO pacuIRpeHHs.

Kpusnie A, B, C Hcnoassyiores npm
H3MEHeHHH TeMmlepaTypn BO3jayxa Ha
2,7; 5,5 n 8,2°C 8 yac. Bce xpuBbie Bhi-
HHCJACHBI B NPEANONOKEHHH, YTO HAYaJb-
Hag TemneparTypa Jbla MEHseTcs JHHeN-
no or 4,5 C ma nosepxnocts o 0°C na
HHXKHEA rpaHM  JeAsHOro MNOKpoBa.
[Ipeanonaraercs, uro Temneparypa Bo3-
ayxa pacrer 10 0°C u ocraercs nocro-
SIHHOM Ha TOM YPOBHE 10 Tex mop, NoKa
B JIQASHOM MOKPOBEe He YCTAHOBHTCH TeM.
neparypa oxkouso 0°C.

MaxkchMaabuufi TpaaHeHT Temnepa-
TYPH YCTAHABJIHBACTCH 110 METEOPOJIOTH-
YeCKHM JanHbiM pafiona, Ilpaktuueckn
BO BCeX pafoHAX MOMXET HMerb MecTo
yCTORUHBHIT ToABEM TeMnepaTypn B Te-
YeHHe HeCKOJbKHX YacoB TIPHMEPHO Ha
3°C 8 gac. INpaanentn, jloXoAsuIHe 10
8,2°C 8 vyac, moryr HaGaIORaTHCA NPH
HHTEHCHBHLIX CeBEpHLIX BeTpax.

MaxonMaabHast TOMIHHA AbAa, OXKK-
naemas B pafione, Moxer ObITh MoAyve-
Ha W3 AauHumX HaGawzenuil. I'lo teppn-
topur Coemmnennnix Ilraros Toamuna
abja panko mpesocxoaut 0,6—0,9 u.

Beawuynna GOKOBOMO CKATHA JeasHO-
ro NOKPOBa 3aBHCHT OT Tonorpaduy Mecr-
HOCTH H THNa coopyxeHnuit. Ecan aens-
HOl NMOKPOB MPHMEP3AaeT K OKAJMHCTHM
GeperaM HJIH K BOPTHKaAbHOH Geperosoi
CTeHKe, TO cxKartne Oyaer noauwM. Ecau
OAHH 3 OeperoB Goaee mnojaoruil, T1o

=
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Puc, 12, [lapacune asaa npa nepemenxoll Toa-
IIHHEe ABAA N TEMPepaType BO3AyXa,

Ges GOROPOre CXATRR; — — — ODH  NOANOM
Soxosow cwmaTHn,
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cKaTHa He Bo3Hukaer. Kpusme na
puc. 12 cocraBiieHbl MU OY€Hb CYPOBLIX
YCAOBHII M NpescTaBasaior coboi npe-
AeJbHOE JlaBjeHHe Jbja.

Kpusue (puc. 12,a) nanwm Ges yuera
BAHSHHA coaHeunofi sueprun. [Tpn npsa-
MOM OOJYHEHHH JeASHOro TOKpoBa COJ-
HOYHLIMH JY4YaMH BO3HHKAeT JAOMNOJIHH-
TeILHBH nNOABEM TeMuepatypsl, KOTO-
puift NIPHBOAHT K YBETHUYEHHIO AaBJCHHA
abaa (puc. 12,6).

Hauxynwne ycaosus A48 BOJAOCHAHB-
HBIX MJOTHH (B OTHOWIEHHWH JlaBJIeHHs
AbjJla BO3SHHKAIOT TOraa, Koraa JeasHof
MOKPOB HAXOAHTCS Ha YPOBHE rpebns
BOJIOCJIHBA.

JlasaeHue rpyHTa M HaHocoB. B Heko-
TOPHIX cJayqasX GeToHHbe TJOTHHH Noi-
BepkKeHbl AaBJEHHIO NPYHTA C BEpXoBoft
WM HH30BOH CTOPOHH. 310 JaBleHHe
0OLIYHO HACTOJbLKO HE3HAYHTEJbHO, HTO
AM MOXHO nperebpeus.

Hanocwl oTKJaanBaloTes f1lepen njo-
THHON Ha GOJIBIIYIO BHICOTY, H HX AasJe-
HHe JOJUKHO OBITh YHTEHO, €CH TOJBKO
He TIPHRAMAIOTCA OnelHanbibie Mepl
a1 ux npoMmwisa. [lpn noaHoM BOJO-
XPAHWTHINE YUHTHIBaETCs OObeMHBI BeC
B3BCUIGHHBIX BOJ0/l HAHOCOB, MPH ONO-
POKHEHHOM — B pacyer BBOAHTCH O6BEM-
HBIHl BeC HaCHIUEHHBIX BOA0/i HAHOCOSB.

O6beMHblii BeC HAHOCOB B BOAE Da-
BEH:

1.=1.—1(l—n)=1.(”;'). (6)

OObeMHBIT BeC HACHIEHHBIX HaHO-
COB paBeu:

L=t tar=1+"% (1'{—') (7)

rae Y, — o6beMunlil BEC B CYXOM COCTOS-
Huy, mfa’;
{ — oObeMHHA BeC BOAM,;
n — NOPHCTOCTb;
Y, — YAeJAbHbIA BEC Mmarepuaja Ha-
HOCOB.

Jnis onpeneneHus BeJHYHHB Aasje-

HHA HAHOCOB Henoassyercs QopMmyaa
Penxuna:
2 y
__Taahsf1—sing
&= 2 (I +sing /' (8)

rae P, — noiHoe ropH3oHTaJbHOE AaB-
. JIeHHE HAHOCOB, m|noz. M,

Yo, — OOBEMHBI BeC HaHOCOB, m/M*
(3HAYEHHAMH Y,, MOryT OMThb

au6o y,, auGo ¥,);
h, — ray6nRa HaHOCOB, M;

@ — yroJji BHYTPEHHEro TpPEHHA Ha-
HOCOB,

Cuna P, nanpasiena ropHsoHTajb-
HO H pacnofoXeHa Ha smcotre  °f, A,
OT OCHOBaHHs nMJaoTHHLL PopMyaa npeny-
cMaTpHBaer OOWYHLIE YCAOBHA AAA
PacnoJOXKeHHsi HAHOCOB ¥ HE YYHTHBaeT
TPEHHSI MEXAY HAHOCAMH # NJOTHHOM.

O6nuHbie 8HAYEHHS KOHCTAHT AR
pacuera MOryr ObITh MPHHATH PABHBIMH:
00beMHLIT BEC HAHOCOB B CYXOM COCTOS-
HiH Y1 =16 1/M% n=04; yaeaovuni
Bec Y, = 2,67.

Buicora soamsl. Bepxuss 30Ha njoTHH
noasepXena jAasjeHHio BoaH. Pasmepu
BOJIH 3aBHCAT OT IVIOLIAZH BOJAOXPAHHJIM-
113, CKOPOCTH BeTpa H ApYrux (axropos.
3HaHHe BHICOTH BOJHBI HEOGXOAHMO A
npeAynpexXaeHns NepesHBa BOALI uepe3
Bepx nJaotunsl. Pacuer seaerca no dop-
myac Crusencona. MOJHTOpP YTOUHHJI
dpopmyay CruBeHCOHA, BKAIONHE B Hee
CKOpPOCTb BeTpa:

h,=0,032 ) VD+-0,76 — 0,26 /' D, (9)

rjae i — BHCOTa BOJAHH, M,

V — CKOpoCTb BeTpa, Kaf4;

D— anusa BOAHOH  MOBEPXHOCTH,
NOABEPKEHHAsA JICHCTBHIO BeT-
pa (RJauHa ,pasroHa® BOJHMK), KM.

Has D>30 ku sra dopmyna ynpo-
utaercs:

h,=0,032)/ VD.

ABTopaM# CHpaBOYHHKA MpeAJOXKeHa
caeayouias GopMyaa, KOTopas Jaer npak-
THYECKH T€ K€ PesyJbTarh:

D'),Tl vo.“

he =575 (10)

[lpeanoaaraercsi, 4TO BOJIHA BCKAThi-
BAGTCH MO BEPTHKAJBHOMY HJIH HAKJOH-
HOMY OTKOCY Ha BBLICOTY OT NMOBEPXHOCTH
cnoxofisoit Boaw, pasuyio 15Ah,. [dasa
OTKOCOB C LIEPOXOBATON MOBEPXHOCTHIO,
HanpHMep H3 KaMeHHOA HaGPOCKH, NOAD:
em Oyner pasen npumepuo 1 4h,.
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Mpuausbl, uarous:, ceiwu. [Tpuaus-
HblEe SIBJICHHS MOYTH He 3aMeTHLl HA*BHYT-
pennux  ®omoeMax.  MaxkcuMmaabHbif
noavem ans Boabwux Osep (Kanana)
He npesbiwaa 2,5 cm. Oanaxo cyuiecr-
BeHHBLIi Haron BOAB Ha oAHH Oeper
o3epa WA BOJOXPaHH/IHILA MOXKET HMeThb
MecTO, B OCOGEHHOCTH NIPH MaJbX rayGH.
pax. Jas OGoapmux rayOHs H Majabix
naowaneit sror sPppexrT He3HaAYUTEJeH.
Jas ANHHHBIX HerayGOKHX BOAOXpaHH-
AR HeoOXOAMMBI CrellHadbHbie HCcae-
aosanna. Jdasa noacuera seaAHYHHBL Ha-
roHa Jyulie Bcero Moy<er OBITb HCNOJb-
soBana popMyaa, BuiBedeHHasn ans 3100-
nepaee {J1. 5]

(1)

rae S — Haros Hag ypoBHeM BOAOXPaHH-
auuia, M,
V —ckopocts Berpa, K4,
D — pauHa ,pasroHa* BOJHBI, KM,
h — cpeausas raybuHa soaw, M,
7= yroa Mexjay serpoM W JuHued
Haroxa.

Harou aomxen Bceraa 106aBJAATLCA
K PACYETHOMY YPOBHIO TIPH NaBOKE.

B HekorophiX cayuasix B BOJAOXPAHH-
Aniax HabaoaalTea NepHoAHYecKHe KO-
aeGanus YPOBHSA, HasHBaeMble ceffmamy.
Ceftiun MOryT BOSHAKHYTbL B pesy/brare
AeficTBHA nepeMexamulerocs serpa, H3-
MeHeHHst atMocepHOro aasjeHHs, 3eM-
JACTPACEHHSA HJIH HENOCTOAHHOrO NMPHUTOKA
# orroka. Cellluy MOABARIOTCA H HCUe3a-
10T PEryJsipHO C TEPHOAOM, MEHAIOULHM-
CSl OT HECKOJBKHX MHHYT O HECKOJbLKHX
gyacos. [locae ycrpaveHHs NPHYHHB KO-
AeGannsi OHH nocTenenso saryxalwor. Ha
MaJBX BOAOXPAHHAKILAX aMIAHTYA KO-
aeGawns  Moxer  jgocrurath 15 em.
[Toavem ypoBHs mpH cefitiax He noa-
aaercs pacuery.

Ceiicmuyeckne cuanl. B paitonax, noa-
BEPKEHHRX 3eMJeTpaceHuaM, npu neil-
CTBHH CeACMa B IWVIOTHHE BO3HHKAIOT
HHepUHOHALE cHiibl. Paspyuwenus naoru-
Hbl HE TIPOHBOILAET, eCJH CMEelleHHsa oc-
HOBAHHA OYIYT CONPOBOMKIATHLCH TAKHM
XKe cMelennem maoraus. das Toro uro-
OBl OCYUIECTBHTDH TaKoe CMElleHHe, cei-
CMAYECKHE CHJAB JOJMXKHH TIPEeB30NTH
HHEPUHIO coopyenus. Beanunna stux
VCHJH Onpeaesasiercs MpeaBapHTeIbHO
10 CHJE 3eMJIeTPACEHHS H CTEeNeHH ero

BO3JICHCTBHA HA Maccy coopyxenus. Pe-
30HaHCHBI 9(PdexT, KOTOPHA A0JKEH
OBITH yYTeH MPH pacyere Ha CefcMHue-
CKHE CHABl TIPaXKAAHCKHX COOPYKEHHH,
ANA MacCHBHBIX GETOHHBIX IIOTHH MoO-
AKeT He NPHHHMATBCH BO BHHAMAaHHE,

[TaoTHHE XOpOWIO COMPOTHBAAIOTCA
BO3JCHCTBHIO 3eMJIETPACEHHA, OAHAKO
HYAKHO OTMETHTb, YTO CeHCMHYCCKHE
CHAB YMeHBbUWAT KOSPPHUHEHT YCTOR-
YHBOCTH, MOYEMYy TAaKOH pacder u j04-
XKeH Ounrth 00A3arTesbHO npojenan AJA
CeHCMHYECKHX pafoHOB.

[lpu pacyere naoOTHH ceflicMHYeCKHe
CHAB KOMOHHHPYIOTCA C APYIMMH  CH-
JaMH, JCHCTBYIOIHMH Ha [VIOTHHY.
Beaescrsue uX MajoH AMHTEALHOCTH M
pPeAKOl NOBTOPAEMOCTH MOKeT OuiTh
AONYUICHO HEKOTOpOe YMeHbUeHHEe KO-
sbduumenTa 3anaca, HCXOAA H3 MAaJOH
BEPOATHOCTH  COBNAJCHHA  JACHCTBHA
3EMJACTPACEHHST H HEBHTOAHOH KOMOH-
HalMKH Apyrux cuia. Tak, Hanpumep, aAns
BOMOCJAHBHEX  IJIOTHH. MAaJIOBEPOATHO
cOBNajeHne MaxkCHMaJbHOTO NABOAKA M
3eMJIeTPSICeHAS.

Beauuna HMHEPUHOHHBIX CHA  3aBH-
CHT OT YCKOpEHHS, T. €, OT CTeleHH H3-
MEHEHHS CKOPOCTH ABHMKeHus. DTO Yyc-
Kopenue oObiyno Gepercs B BhAe wacTH
OT YCKOPEeHHS! CHAB TAMKECTH, a HMEeH-
HO: T=Rg.

Hau6Goabiuee 4HCAO NJOTHH, NOCTPO-
eHHHX B ceificMuueckux pafionax Co-
eannennsx llraros, paccuurano ma ye-
KOpeHHe, paBHOe OJIHON JecATON CHJbI
TsKecTH. CTaHAAPTHBIMH  MOTYT CHH-
TatbCA 3HauweHHsa k=0,1 aas ansmosu-
aAbHBX ocHOoBaHmil n k=005 aas naor-
HOR ckaam. [as mecTHOCTeN, nNo Koto-
PEHIM HMeEIOTCS AaHHble 0 (AKTHYECKHX
paspymieHHsix, MOryr ObiTb NPHHATH M
O6abitne 3Haqenus. [Ipn npoexrupona-
HHH JO/DKHHB OBTH THIATEALHO YYTEHH
MeCTHbIe YCJIOBHS H B OCOOeHHOCTH Celc-
MHYHOCTL paifiona. as orsercrsen-
HBIX COOPYXKEHHA AOMKHH OBITL npose-
JIeHB! CrneiHadbHbe reoJorHvecKHe Hc-
CAeNOBaAKHNS.

Huepunonnas cuaa, Koropas cosaaer
VCKOpeHse 3alaHnofi macce, HampuMmep
TeAy MJAOTHHB, HAXOAUTCH U3 YPABHEHHR

] ROy :
Pc—-Mt-—-—g—-—kG. (12)

rae P_-—ropusosransuan ceficMuye-

CKas cuaa, m;
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M — macca naoTdHnl (M4 ee Cek-
1nHu);
T — yCKOpeHde seMJjerpace-
Hust, M/cex?,
k — Ko3pdHuHEeHT  COOTHOIUCHHA

MEXAY T H &; .
G —BeC IJIOTHHB (HJAH ee CceK-
uiu), m.

lopu3onTanbHas cuaa npeanosara-
eTcA JACHCTBYIOILEH B UEHTpe THAXKECTH
MJOTHHB MJH €e YacTH, HanpapJeHHON
B CTOpPOHY HuxKHero Oneda mas cayyas
HANOJHEHHOr0 BOJAOXpPaHHAXILA H B CTO-
poHy BepxHero Obeda npH nycrom BO-
noxpauuauile. HMuepuusi BoAsl B BOAO-
XPAHHARIIC TaKMXKe COo3jaer CHay, AeH-
CTBYIOULYIO Ha IVIOTHHY, pacyer KoTo-
poit posoawpHo caoxen [JI. 6].

Yeeauyennoe NaBieHHe BOAB HA
BEPTHKAJNbHYIO IpaHb NJAOTHHM, 0O0y-
CJOBJACHHOE CEeACMHKON, Moxer OBITb
MpeACTaBJeHO AuHHed 3I3—4—5—2 wua
puc. 13. JlelicTBHTeNLHOE  BhIpaKeHue
Anst KpHBOH J—4—5 oOueHb CNOXKHO, HO
C AOCTATOMHON AJA MNPAKTHKH TOY-
HOCTBIO MOrYT OHITh NPHHATH  SJUJIHIC
Hax napaboaa.

HuTeHCHBHOCTL CelCMHYECKOH CHJbI
Ha moGol rayb6HHe Yy nNOACHHTHIBAETCH
no dopmyae

p.=C_khyy, (13)

a AJs NoAHOM CHAW, JelcTByloulel Ha
MJIOTHHY CO CTOPOHLI BOAOXPAHHJAHILA,

2
P, == C_kh; Y, (14)

rae p,— AONONHHTEJIBHOE OT  CeHCMHKH
yAeJIbHOE 1aBJeHHe BOAM, m|x’s

P_— nonoauuresbioe MoAHOE ceit
CMHYECKOE AaBJCHHE BOABI, m;

C.— (akrop, 3asucautuit or Quan-

YeCKHX YCJAOBHH, BHICOTH MJIO-
THHBl ¥ MnepHojaa 3eMmJerpsce-
HHA;

h,—ray6una soau
HOM, M.

Cuna P_ pacnojioxesa Ha pacCTOAHHH

nepea MJAOTH-

2
X == i, OT OCHOBaHHA NJOTHHBI, H ee
MOMEHT OTHOCHTEJbHO TOYKH 2 paBeH:
rs p 2
«_1P°x=ﬁ Cclzh, Yo (15)

- A Haxectin.

p-
.

2 6. 1. Kparep u AL

-

Puc. 13, Heficrone ceflcMuuecxknx cua ua
NIOTRAY.

Jas  npeaBapHTeAbHBIX  pacueros
snauente C_ voxeT GHITH MPHHATO Pas-

HBIM 52 a8 nAOTHH BbICOTON a0 60 m #
nopsaka 61 aas maorun Bucotoi 60—
150 m. Her scHOCTH B OnpefeseHny Cu-
Jbl, BBHI3BAHHON 3eMJerpsceHueM, Jei-
CTBYIOULEH HA BOJYy, NepeanBaloLLyIOCA
yepe3 BOAOCJAHB BO BpeMs nasoaxa. Ile-
peaus BOAKW uepe3 rpelGeHb NJIOTHHE He-
CKONbKO YMEHbLIaeT BO3jeHCTBHE ceil-
cMuueckoit cuanl. Iloanas cuaa u Mo-
MEHT JJISi TAaKHX CJayyaeB MOryr ObiTb
NPHHATH MO AHAJOrHH C AAHHBIMH, Bbl-
YHCACHHBIMK VIS TIYXHX TJIOTHH:

% cnau % MoMenTa

0 0
8 29
6 53
4 74
2 98
0 100 |

BELSxo

* h, ut hy Gepercn o puc. 10,

Ypasueunus (14) u (15) npeanona-
raloT, 4TO BepXoBas I'paHb BEPTHKAJbHA
H HOPMAJIbHA K HaNpaBJeHHIO CeHCMH-
yeckoro asuxenus. Hasaenuwe na Ha-
KJOHHYIO TpaHb MOMeT ObiTh [PHHATO
HOPMAJbHBIM K STOH rpaHu, 4TO SABHT-
¢ Haubonee HEeBHIrOAHBIM CJAyuYaeM.
Hdasaenne Moxer OLTb Pa3jOKEHO Ha
FOPH3OHTAJBHYI0 M BEPTHKAJALHYIO CO-
CTaBasioOlHe.

lopu3onTanbHas cocTaBaAsiolLas:

2
P.=% C.kh,, (16)

4
P x =1 C.kh;. (17)
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Beprukasbhas cocrtasasiounas

Pc=—§— Cckhi tg ¢ (18)

Px=2Chhytge,  (19)

rage ¢ — yroJ HaxkJIOHA HanNoOPHOH rpaHu
NAOTHHH K BEepPTHKAJH,

Her HHKaKuX AaHHBIX OTHOCHTEJBLHO
BAHAHHA 3eMJACTPACEHHA Ha JAaBjieHHe
JAeHOr0 NOKpoBa M HaHocos. Caeayer
moJaraTh, YTO BBHLY KPaTKOCTH BO3-
AEHCTBHA  3eMJeTPACeHHs  OTJOMKeHHA
HaHocoB OyayT TIPEnsTCTBOBATHL BHE3aN-
HOMY NDPHJIOXKEHHIO MNOJHOro Hanopa.
Oanako MOXHO npeanosaarats H obpa-
30BaHHE HEKOTOPOro BaKyyMma, KOTOpPbIH
VBEJHYHT YCTOHUHBOCTL NJAOTHHBI.

2. TPEBOBAHHA K YCTOAYHBOCTH
NJAOTHHDI

Paspywenue naotHanl HabJalonaercs
B aAsyx dopmax:

1) nyTeM CKOABKEHHS [0: &) ropH-
30HTAJABHOMY HJM MOYTH TOPH30HTANL-
HOMY LUBY Haja OcHOBaHueM; 6) OCHO-
BAHHIO H B) TOPH3OHTAJALHOH HAH MnONY-
TH TOPH3OHTAJbLHOK TpellnHe OCHOBa-
HHA;

2) nyTeM ONPOKHAWBAHHA MO TOPH-
JOMTAJbLHOMY IWIBY, IPOXOAsiLIEMY: a) B
npeaeaax npodpuas naoTuus; 6) no oc-
HOBAHHIO TIOTHHL H B) MO MJIOCKOCTH,
HaxoAAlelca HHXKe NOJOMIBH MJOTHHMI.

[IpamMoil npUYHHOR CKOJbKEHHH 5B-
JseTcs HaJIHYHe TOPH3OHTAJAbHBIX CHJ,
GOABIIEX, HeM COBMeCTHOe JAeHCTBHE
CONPOTHBJEHHS CKOJLXKEHHIO MO OCHO-
BAHHIO M CTATHYECKOro TpeHus, BBI3BAH-
HOMO BEePTHKAJbHBIMH CHJAaMM.

[MpaAMOil NPHYHHOM YHCTOrO ONPOKH-
auBaHua G6e3  BAHAHHMA  Kakoro-auGo
Apyroro (axktopa ABJAAETCA HaJAHuHe
rOPH3OHTAJABHBIX CHJ, A0CTAaTOYHO GOJbL-
IIEX TNO CPaBHEHHIO C BepPTHKaJbHLIMH
CHJIaMH, SBJASIOUIMMHCA paBHOAEHCTBY-
oMK Beex aedcmsylomux cua. Ecan
paBHOjeiicTBYyIOMas  npHOAHKaeTCs K
rpasy NJAOTHHB, CXKHMaulee ycuaune
pe3ko yseauunsaercs. Ilostomy onpo-
KHABIBAHHIO  NpPEALIeCTBYET  CiKaTue

rpyHTa.

B AelCTBHTENBHOCTH IJIOTHHA, B KO-
TOpPOit  paBHOAENCTBYIOIAS  NPOXOAMT
B npejenax MNoOAOWIBH OCHOBAHHSA, MO-
JKET ONPOKHHYTLCA, €CAH  paspyluuTCs
HH30BafA IpaHb TaK, YTO YMEHLIUIHTCH
JAJIHHA - OCHOBAHHA, @ PaBHOJACHCTBYIO-
was suifizer 3a ero npeneast. [lnoruna
MOXKEeT HayaTh ONPOKHABIBATLCH H B
KOHLIE KOHIOB Pa3pYWIHTCA NPH CABHre.

Ecan pasunoneiicTsyioniass npoxoauT
3a npenenaMH cpeftHeft TpPeTH, TO MoO-
XKeT BO3HHKHYTH I'OPH3OHTajAbHas Tpe-
UIHHA, KOTOpAs YMEHBLIUHT CONpOTHBJE-
HHE CIBHTY.

Ha ocHoBamHH ONLITa CTPOHTEALCT-
Ba NMVIOTHH M AHAAH3Aa HX paspyLieHus
MOryT OBITb CHOPMYJAHPOBAHLI CACAVIO-
IHe NpaBHAa AJs NPOCKTHPOBAHMSA.

1. Onpenenenne nOJOKEHHS paBHO-
aeficreyiomen. Pacrarupapoiuue Hanps-
KeHHsi B TeJe IJIOTHHL BO3HHKAIOT TOr-
Aa, Koraa pasHoOAefCTBYIOIMIAS BBHIXOJANT
3a CPEHIO TPeTb IS TIPAMOYIOALHOIO
OCHOBAHHA HJAH KOrja yjejbHule aashe-

‘
HHR P, OTPHUATENbLHH. YaeabHue Bep-
THKAAbHbIC NaBJACHHA Ha OCHOBaHnue
paBHbl:
4451 ‘BepXHEH rpan#

b >
sy +(W)¢

’
et Al

P, F

Ads HH30BOH rpaHu

¢ F e

riae YW —noanas BeprHKaJbHAs CHJa,
BKJIOYAsE  NPOTHBOjABIEHHE,

HO 0Oe3 peakuud OCHOBaHHA,
F — nomajab OCHOBAHUS MAOTHHBI,

e — SKCUCHTPHUHTET AJs  CH-
au IW; 1

[ — MOMEHT MHEpUHH OCHOBAHHSA
OTHOCHTEABHO MNEHTpa TiKe-
CTH;

m' 4 m''— pacCTOAHHE OT LUEHTPA THAKe-
CTH OCHOBAHHA COOTBETCTBEH-
HO A0 HH30BOrO M BEpPXOBOro
KOHIOB OCHOBaHHS.

Ecau moB HE MOMXer BOCNPHHHMATL
PacCTArHBAIOMIMX  YCHAHA,  yNpyrocrb
KJa1KH Bbi30BeT Heboabluloe OTKphITHE
ero. Takoe OTKpPHTHE HEIONYCTHMO AJA
HanopHofi CTOPOHH MNPH MOJHOM BOJO-

-
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XPaHHAMILEe, TAK KakK NPH 3TOM MOXeT
BO3HHKHYTH NOJHOE JAasJeHHE Nno Bced
NJAOWIAAH, He NOABEPKEHHOA CHKaTHIO,
1. e. ycaosus Oyayr OGoJdee Taxeawle,
yeM pausiue. JlonoaHuTebHOE NPOTHBO-
napjenue OyAeT SABAATLCA Pe3yAbTaToM
nepeMelleHHa pPaBHOACHCTBYIOIEH K HH-
30BOMY KOHIlY 1uBa.

Pacrsaxenne Ha HM30BONA rpand njao-
THHB MOXET BO3SHHKHYTL TOJBKO MpH
yCTOM BOAOXpaHHJAHUIE. IDTHM pacrTd-
KenneMm oOubMHO npeHeGperaoT.

Pacrarupaomue Hanpsaxenus  He
MOryT OHITL JAonyuwieHbl HH B OAHOM M3
UWIBOB NJAOTHHBI NpPH MOOGHLIX Harpyskax.
Jlas NAOTHH ¢ NPSAMOYTOJAbHLIMH B NJa-
He WBaMH 5TO0 TpeboBaHHE BO3IHHKaeT
TOraa, KOrja pasHOACHCTBYIOIAA BCEX
CHJ, BKJOYas NPOTHBOAABIACHHE, aefi-
CTBYIOLAA Ha MNJOTHHY Bble J060ro
rOpH30HTAJBLHOIO 1IBA JAAA NOJAHOro HJAH
MYCTOr0  BOAOXPAHHAMING, MmepeceKaer
WoB B CPeAHen TPeTH. Jl:m 1IBOB Henpa-

BUABHOH GopMB Kax p, IPH  MOJHOM

BOAOXPAHMAHILE, TAK U 2, NDPH NYCTOM

BOAOXpaHHAHILE He JOMKHL AaBaTh pac-
TSIKeHNS.

[lpn ananunse HanpsKeHuit 8 Tene
NJOTHHH 0/UKHO OBITL yuTeHO 3aMmeua-
HHe Ha crp. 14, a Takxe TO oO6CTOATENb-
CT8O, 4TO Yy rpelug BOAOCAKBHON MJIOTH-
Hbl BO3HHKAIOT HEKOTOphle PaCTArHBaIO-
UlHe HanpsKeHHs.

2. Conporusaenne casury. Pasno-
aeficreyiowas P BceX ropH3OHTaAbHBIX
CHJI, ACHCTBYIOUIHX HA MJAOTHHY BHWe
A060ro ropH3OHTaABLHOrO IBa, cCTpe-
MHTCSl CABHHYTH 3TY 4acTh MJIOTHHH NO
wikHelt vactu, ChaGuiMH NMAOCKOCTAMMH
ABAAIOTCA TOPH3OHTAJABHEIE C‘l‘pOllT&llb-
Hbl€ UMBBI, BKJAIOYAA OB MO OCHOBAHHIO.
ComnpoTnBieHHe CABHTY i TPeHHE AOJK-
Hol OLITh AOCTATOYHBIMH AJAR Mpeny-
NPEXACHHS CABHra.

Ecan [ — koshduunent tpenus mare-
pHaia NJAOTHHH BHILUIE M HHXKE IIOCKO-
cri wsa, To [EW npeacrasur coboj co-
nporusaenne casury. Ilpu npeneGpexe-
HHH CPe3BIBAHHeM YCAOBHE PaBHOBEOHS

3amHChHIBAaCTCA B BHAC
\‘P
W—-—tgb<k : (20)

rae G—yroa wmexay BepTHKaAbIO M
‘pasHojeACTBYIOWLCl,
2.

k.- Ko3(puunent
HA CABHT.

[lpasuao dopmyanpyercss caeayio-
UMM o0pa3soM: TaHreHc yraa Hak/JoHa
MeXJYy BCPTHKANbiO H PaBHOACHCTBYIO-
uieit Bcex CuJ, BKAOYas MPOTHBOLABIE-
HHEe, NEACTBVIOIMKX, HA [TOTHHY Bhillle H
HHXKE TOPH3OHTANbHON IJIOCKOCTH, A0J-

YyCTORYHBOCTH

HeH OnTb MeHblile, YeM AONyCTHMbIA
Kosphuunent Tpenus no 9TOR NWAO-
CKOCTH.

B TwaresbHO COOPYXKEHHWIX NJOTH-
HaX Ha CKaJAbHOM OCHOBaHHY mpH obeC-
NeYeHHH WepoXOoBaTOR MNOBEPXHOCTH MO
NOAOLIBE COOPYKEHHA H B CTPOHTE]b-
HBIX wWBax KoshdHuUHEeHT TpeHHs noury-
yaercs Basoe OOJBLIIMM, YeM [pPH 9SKC-
flepuMeHTax Ha xopoiio o6paboTaHHLIX
o6pasuax M3 TOro e Marepuana. 3ua-
yeHua KosdhpHUHeHTA TPeHHS KAAAKH no
KJAaJIKe M KAAAKH MO XOopoue# Crajae
npuanmaiores 0,6—0,75. Tlpr xopouwem
Kayecrse CTPOHTENbHLIX paboT 3HayeHHe
f=0,75 ne sasaserca upeamepunM. He-
00X0AMMO TWATEABHO [POAHANHIHPO-
BaTh 3HaveHHe Koy(pPHUHEHTAa NpH NAO-
xoff cKaje HWAH HaJHYHH TOPH3OHTAJb-
HBIX Tpelud noa oO6paGoTanHoOf nosepx-
HOCTbIO oOcHOBaHMA. Takue TpeutHHb
0COGEeHHO OnacHM, ecaM B HHX coaep-
KATCA INHHB MM ADYTOH  HeyCTOHYH-
suit marepran. B cayyae meoGxoanmo-
CTH TaxoH CJOfi CKanuml JIOMKeH yaa-
AATHCA.

JAs MAcCHBHBIX [JOTHH, pPacnodo-
AKEHHLIX HA I'paBHH, NecKe WAH IJHHe,
OPHEHTHpPOBOYHBIE KO3QDHUKEHTH Tpe-
HHSL  MOryrT ObiTh NPHHATH PaBHBIMH
0,50, 0,40 u 0,30 cooTsercTBEHHO,

[Ipy aukepoBKe NJAOTHHB K OCHOBA-
HHIO KOS(OHUHEHT YCTOHYHBOCTH yBe-
anuuBaercas no 3. Ecam yuntniBate B
pacuere cpesbiBaiollee YCHAHE, TO npe-
AblAyuiee npasMao MOXKHO chopMyJaH-
poBath caeaviOUHM 06pasoM: noaHOe
COMPOTHBJACHHE TPEHHA  CKOALXKEHASR
B J10060M WBE C YYETOM CKajJbLiBaHHR
iIBa NOJXKHO NPEBOCXOAHTL C HEKOTO-
PbLIM 3aMacoM MOJHYIO FOPH30HTANALHYIO
CHJy Haja WBOM A5 BCeX YCJAOBHit Ha-

rpyaxn 31'0 yCJIOB“e 3anHcCuiBaeTcs
B Cﬂenywmeu BHAE:
W A
sp! f" . 21)

FAe S, = YAGAbHOE CONPOTHBJAEHHE Cpe-
3nIBaHHSI MaTepHana;
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k, — kosppuurenr sanaca Ha cpe-
3bIBAHHE C y4eroM CHA Tpe-
aHA (0ObIMHO paBsel 5);

A — naowajnb WBa HIAH OCHOBAHUS,

r — OTHOWIEHHE CpejHel CKaJbl-
BaloleRl CHABI K MaKCHMaAb-
HOM.

3Hauenne r Moxer .GLiThb NPHHATO
pasabiM 0,5 a1 npeasapuTesbHbLIX pac-
veroB. Jlas s, MOryr ObiTb NPHHATH
snavenns 40—100 xz/cu? nas xopotueh
CKaNH,

3. Cxkumawommue ycuaus. Maxkcn-
MajbHBC Hanpsxenws HabmonaioTcs
(10 KOHUAM TFOPH3OHTAJNBHBLIX IUBOB, MO
HAKMOHHLIM TIJIOCKOCTAM, HOPMAJbHLIM K
rpauaM naotTHEbl. Ouy MOryT OWTL NpH-
OAHMKEHHO ONpejleJieHs N0 CACAYIOUIHM
dopmyaam:

Ha HH30BON rpaHu

o =0,+ 8% (P, + 1) (22)
Ha BEPXOBOA rpaHu
s, =q, +1g%"(p,—p,).  (23)

rae ¢ H @' — yraol MeXKAy BepTHKaAbIO
H HH30BOR M Bepxosofl
rPaHAMH TJIOTHHS;

p, W p, —NOAHAT  BEPTHKAAbHAA

peakuHsi Ha HU30BOH H
BEPXOBOA rpausx;

p., W p, — BHENIHEE  HOPMaJbHOE

AAaBJICHHE OT BOALI H Ha-
HOCOB,

Yaeasunie CAUMAIOUIHE HamPAKeHHs
8 (VIOTHHE H NO OCHORAHHIO HE NOAMKHBH
(IPEBOCXOAHTL OfpefeNeHHbIX 3aAaHHBIX
apeaenos.

CnjoliHoe  CKalbHOe  OCHOBaHHE
peaxko ObiBaer coBepiuenno ueaniM. Te
HAH MHBIE TPELIHHB WJN 30HH paspyiue-
HHA MOryT HaGalOAaThCH 1O BCER 1O-
BEPXHOCTH  OCHOBAHMSA, Henuranne
8 IEJOM CKaJbHOIO OCHOBAHHA WeBO3-
MOXHO, 8 H3MEpeHHe Ha MaJuX nJjolua-
AAX He MoKasaTteabHo, nosromy JaaGo-
paTopuble HCNBITAHNA 006pasuos NOPoOALI
A0JZKHBI  CONMPOBOXKAATBCH BHHMAaTE/b-
HBIM aHAAH30M BCEro OCHOBAHHA.

4. Pacrsixkenne Ha BHYTPEHHHX NJA0-
ckocrax. [lrormna paccunToiBaercs #

npoexTHpyercs TakuMm obpasom, 4TOOMH
npeaynpeauts obpasoBaHMe pacTAru-
BAIOUIHX HanNpsxeHH# HA TrOpH3OHTaAb-
HbIX, HAKJOHHBIX H BEPTHKAJALHLIX MJO-
cKkocTax. Jas naoTuH, pacCUMTHIBAEMBIX
no npHOGAMKEHHOMY MeTOoay, Ha npea-
BAPHTEJAbHLIX CTAAHAX NPOCKTHPOBAHHA
MOXKHO npeHeOpeub pacTAXEHHEM Ha
HAKJOHHLIX H BEPTHKAJLHHX MJOCKO-
CTHX.

5. Pacuernnie cuanl. Bee pacuernnie
CHJAB JAO/IKHH OHTh TINaTeaAbHo onpeje-
Jensl, a pacuerusie KoodpduunenTl 060-
CHOBaHbl € MONOJbL3OBAHHEM ONLITA NO-
CTPOEHHBIX COOPYXEeHHA. YaeauHble Ha-
PPY3KH, JCACTBYIOIHE Ha 35JEMEHTH
NAOTHHBI, A0/KHEN O0ecnevssars aocra-
TOuHBI KoadhdrunenT 3anaca.

C o0coloit  OCTOPOXHOCTBIO TNOAGH-
paerca Ko3hPHUHEHT YCTOMHBOCTH Ha
CKOJbXKEeHHe,

[Ipn npoexTHPOBAHHH TIOTHHBL cJe-
AyeT Tilareasio moaGupaTh €e pasme-
pHl ¢ TeM, YyToOH BeC PaKTHYECKOTO ﬂro-
¢uaa oranyaics He Gonaee yem Ha |—
2% or pacuerHoro.

B pacuer aefdcTByIONMX CHA BBOAHT-
Cfl MAkcHMaJabHas rayOHHa soaw nepei
fNIA0THHON C YUETOM BOJH H CeiHu

6. Pacuernt M KOHCTPyKuMu. Konrty-
pHl NJAOTHHN MOAGHPAIOTCA 8 <OOTBET-
CTBHH C H3JOKEHHBIMH Bhllle npaBuaa-
sy, JlomkHO ObTh O6pallleHo cephesnoe
BHHMAHHE Ha AETAaAH NnpoexTa, C TeM
YyTOOH METOAB H KOHCTPYKTHBHbLIE pe-
WeHHs obecneuHBany npH BCex yeao-
BHAX YCTONUHBOCTH KOHCTPYKILHH.

Bce sneMeHTH KOHCTPYKIUHH J0AMKHb
oTseyaTh TPeGOBAHHAM, MPHHATHIM B
[(fpOEKTe; KJAaAKa A0AXKHA OHTH Kauge-
CTBEHHON, BOAOHENpPOHHUAeMOA H 20Ar0-
peynofi. JJomxkusl OuTL NPHHATH MepHl
NPOTHB PAa3PyICHHN KAAAKH Nepea-
palolefics BOJIOH.

3. BETOH JJifl FPABHTAUHOHHBIX
MJOTHH [ 1)

KauectBo GeroHa TecHO CBA32HO
C KauecTBOoM Martepuaaos, ero obpa3syio-
UHX; MOITOMY HEOOGXOAHMO MPOBOAHTH
TUIATEIbHBIE H MOAHBE HCCAEJ0BAHHA
KaKk Mareprajos aas OeroHa, Tak M
npeanoaaraeMux cMeced.

[MockoNbKY UeMEHT siBaseTca Han6o-
Jee HeVCTOHMYHBOM COCTaBHOM  4acTbio
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2)

6eToHa, OH MMeeT BJAHAHHE Ha NPOAOA-
AKHTEJAbHOCTh KM3HH GEeTOHHBIX COOpYy-
KeHHH, B OCOGEHHOCTH THAPOTEXHHYe-
CKHX, B YCJOBHSAX MNMEPEeMEHHOro KAHMa-
Ta. XoTA AN CTPOMTENbCTBA MHOrAA MC-
MOJAb3VIOTCA eCTeCTBEHHBE W nyuuoaa-
HOBble UEeMeHTH, OONLIHHCTBO MJOTHH
NOCTPOCHO HA MOpTaaHA-UeMeHnTe. Ame-
pHKaHCcKoe OOIIECTBO M0  HONMBITAHHIO
MaTepHaVIoB TIpeAycMaTpHBaer NuTh TH-
nos nopraana-uementa: | —obumero Ha-
snavenus; Il — cpeanerepmuunniji; 111—
OuicrpocxsaTmsaomuiica;  IV—uuako-
repmuunbiit; V —cyawvparocroifikuit. Co-
ACPIKAHHE AJIOMHHATA KaJbUHA B ITHX
tunax caeaywouee: [—15%; I[1—8%:
1—15%; IV—-7%, V—5%.

Tun II, o6nuHO H3BECTHHII Kak Mo-
ARGHUHPOBAHHBLIA UEMEeHT, LIHPOKO MC-
MOJAb3yercs AAf THAPOTEXHHUECKHX CO-
OpYAMEHHNA, NOABEPKEHHBIX caaboi Cyab-
(aTHON arpeccHs, WJAH TaM, TaAe BaXKHO
MONYYHTh HEBHICOKYIO TeMmneparypy ra-
aparaunn. Tun IV—HH3KOTepMHUHBLI
UEMEHT — NPHMEHACTCA A MACCHBHBIX
GeTOHHBIX COOPYKEHHA, B KOTOPHX Xe-
JaTeNbHO CBECTH K MHHHMYMY 3K30Tep-
MHIO B noJyuuth GeroH, wanGoaee Tpe-
wHoycroftuuenit. Llement V THna npu-
MEHSIeTCA B CHCUHANLHBIX YCAOBHAX IMPH
HaJHYHH XHMHYECKH arpeccHBHOM BOAM.

panyaomeTpuyeckuii cocras mnecka
OKaaniBaer 60AbllIOe BJAHSHHE Ha Npoy-
HOCTh M ycTONYHBOCTH 6eTOHA M KOaHue-
cTBo uementa B Hem. JonyctHMmbie npe-
neast KPynsHoctH (parumil 3aBHCAT OT
dopmm 1t yacTuu necka. Hanpnwmep, ne-
COK C OKPYIJICHHBIMH FAAJAKHMH NOBepX-
HOCTAMH jacr Goaee YAOBJACTBOPHTEAb-
Hble pe3yabTaThl ¢ KPYMHLBIMH HacTHUA-
MH, YeM HCKYCCTBEHHO ApoGaeHbilt necox
¢ yraopaTeiMu uacTHuamu. Moayan
KPYNHOCTH TMeCKa, KOTopuift npejacras-
aser cofoft CyMMy NpoOUEHTOB YHacTHIL,
3ajepAKannbX Ha CTaHAAPTHHIX CHTaXx
Ne 4, 8, 16, 30, 50 1 100, pasaeaennyio
Ha 100, Aan OOWUHLIX VCAOBHI AOMKEH
HaxoMuThest B npeaenax 2,5—3,0 ¢ or-
kaouennem <0,1.

Ycaosnoit rpanuueit, pasaeasioulen
KPYNHBIfi 32aNO0JAHHTEAL OT MEAKOro, ss-
JASCTCH  MPOXOXKAEHHE €ro 4epes CHTO
Ne 4, umeloulee KBajapaTHoe OTBEpCTHe
paamepom 5 mm (3/16”). Jlas maccus-
HOTO GeroHa NpHHATO, 4TO HAHGOJLIIAsN
KPYNHOCTL KaMmueil, aonyckaembx B Ge-

Puc. 14, TlocaeaoBareasnocts yKAMAKH Ca0em
(nudpu 8 xpymxax) Oerowa s nnsosofl rpaum
NAOTHHL,

I samurnnit caolt nusonofl rpaun; 2 — onaayOxs;
§ — saaeaxa wea; 4 — crapuft Gerom,

TOHOMeWaaKy, cocrapasier 15 cx. Has
NpeaAynpexaAeHHss HexeaaTeabHOro pac-
caoenns GeTOHHOA CMECH KpynHbifi Ma-
TepHaa JoMKeH OHThL pasjened Ha
ABa — vyeThipe pasMepa, 3aBHCAUIHX OT
MAKCHMAJbHOW BeJIHYHHLI KaMHA.
[Tpumenenie BO3XyXOBOBJACKAIOWHX
A00aBOK TOBLIIAET AOATOBONHOCTL Oe-
TOHa U ero yaoGoykJaaamsaemocts. Ko-
AHYECTBO H BHA 9THX A006aBOK NOAGH-
PaloOTCA IKCNEPHMEHTANLHO.
IMpoexrupoBaune GETOHHMX CMeced
AJS MJOTHHBI BKAlOuaer noabop noaxo-
AAWMHX MaTepHaJoB AAA noayuenus Oe-
TOHA HYXHOR AOJATOBEYHOCTH, BOJAOHe-
NPOHHILAEMOCTH H NPOYHOCTH NPH MHHA-
ManbHol  croumoctH. Teopernueckne
MeToan noalopa CMeCH, BCTpeyarouLHe-
CA B JHTEPATYPE, HONOALIYIOTCH AAR
noabopa npoGHBIX cMeceit, KOTopHe NpH.
OAHKEHHO OTBEYAIOT NMPOEKTHHIM Xapak-
repuctikam. Cocras npoGHbX cueced
VTOMHACTCH AJS MECTHHIX 3anoJHHTeNeH.
B MaccuBHBIX G6GeTOHHBIX NJOTHHAX

Hapyxube ciaon (ToammHod 1.5 M)
AOJMKHLI, KaK nNpaBulo, coaepKarh
6oablle 1EeMEHTa, YeM  BHYTpPeHHHE.

Vknanka nopunfi 6eToHa A0AKHA uepe-
AoBathCcs Tak, urobum obecneyuBanoch
TILATEALHOE CONPAKEHHE CA0EB CBEXero
Getona co crapum. [Tpumepnas cxema
VKAaAKH GeToHa nokasana Ha puc. 14

Jas peryAnpoBaHHs MAaKCHMAaJAbHOM
TeMnepatypol B Macce O6eroHa Keaa-
T€JbHO YKJAAKBAaTh €ro CJAOAMH /10
1,5 M Toammuoi. JAAsi MHOroapouHbx M
KOHTPPOPCHHX NAOTHH BHICOTA CJA0CB
MOXeT OnTh yBeaAWueHa a0 3—35 M M
6ojee, NMOCKOJALKY OTBOA Tenaa OT TOH-
KHX saemeHtoB Goaee obGecneuen. llpn
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yKaaaxke OeroHa ciaosMH OGoaee 1.5 M
AN MaCCHBUBLIX COOPYMEHHH IJIPOH3IBOA-
CTBO PAbOT YCJAOKHAETCSs Tfepeasnxe-
HHeM onajayOKH, f105TOMY 3Ta TOJUIHHA
CJ1051 MOXKET CUYHTAThCA ONTHMAaJALHOM.
Onuolt 3 MpHYHH, 110 KOTOPOH YCTPOI-
CNBO CJI0€B JHAMHTVIBHOH TOJIMHL He-
KeJateqabHo, ABJAAETCs HaKanapsanue
LEMEHTHOIO MOJIOKA Ha BepxXy cjos, 4TO
CO3/1aeT TOHKYIO MPOCJOHKY € O0JbiLHM
BOJZIOUEMEHTHLIM OTHOUICHHEM, KOTOpPas
MOXKET HapPYUHTh CBA3b ¢ NOCHeTYIOUH-
MH CJAOAMH.

Ouncrka nosepxuocTi Gerona nepe
VKJaAKOH OYepeaHoro CJos Jyyuie sce-
ro OCYLIeCTBJASIETCH CTPYEH BOAbLI HJAH
BO3JlyXa, €CJH npouecc TBepACHHs He
Kouunaca. Ilpu 3sarsepaeBumiem OGeroue
OUYHCTKA JAy4lle BCEro OCyuecTBAseTcs
CTpyeli MOKPOro necka, KOTOpPBIM O4YeHb
yCnewHo yAansloTcs Bce HEPOBHOCTH.
HesaeucuMmo or xapakrepa o6paloTKu
(IOBEPXHOCTH [0 YKJIAAKH O4epesHoro
¢J10A HeOOXOAHMO HeMeJIeHHO 3a/JMBaTh
NOBEPXHOCTh PacTBOPOM TOJIUHHON |—
1,5 e 10 ykaaaxkd ceexeit nopuuu Ge-
TOHA, ¢ TeM uTOOK ofecneyuTbh Xopouyio
CXBATHBaeMoCTh HOBOro OeroHa ¢ yJao-
KEeHHBIM paHee CJOeM.

Ias npeaynpexaesusi TpPeulHH Mo-
ryT OHTb OCYIICCTBACHH CJAeaAylouLHe
MEPONPHATHS:

|. Yknanka OeroHa Ha CKajabHOe
OCHOBaHHE MAM crapbie OGeToHHLIe Mno-
BEPXHOCTH TMNPOBOAHTCH  ABYMA-TpeMS
CJIOSMHA TONLIMHON nopsiaka 75 ca ¢ ns-
THAHEBHLIM TICPEPLIBOM MEXAYy YyKJIaa-
KaMH CJIOEB.

2. BuicoTa ocCTajJbHBIX CJAOEB orpa-
HAuuBaercs 1,0 M ¢ NATHAHEBHBIM mnepe-
PHIBOM MEHKAY HX YKJIAAKAMH.

3. Kpynesie 3sanojnaresn  yBjaax-
HAIOTCA, H Yepe3 HHX NPOAYBAaeTCA CxKa-
THIH BO3AYX ANA YMEHbLILICHAA TeMmnepa-

Typsl (3Ta onepauus Ha mioruHe Xusa-
CH CHH3HJIAa TeMIepaTypy HHEepTHbIX Ha

3°C).
4. Bopa, nocrynamomas B 3amec,
OXJAXKAAeTCHA, HJAH HCNojb3ayercs Jef,

ec/ii OH MoxeT ObiThb YAOOHO 3arpyxeH
B GeTOHOMEIIAJKY.

5. Hcnoassyiores
LEeMEHTHI.

6. [Mpumensercs Manoe coaepxaHue
IleMEHTa AJA BHYTPEHHHX CJ0eB H 6OMb-
oe — AN HapYKHBIX.

7. OCylecTBaAsieTcs UHPKYJAAUHSA XO-
JOAHON BOAB MO TpyGaM, YJOKEHHBIM
B KaxaoM cJjoe 6GeToHa ¢ MOMEHTa MX
MOKPLITHA OETOHOM 10 Tex Imop, Moka
Temnepatrypa GeToHHOH Maccnl ne Gyaer
CHHXXEHa A0 CpeaHerofloBoil TeMnepary-
PHl TAHHOW MECTHOCTH.

8. Benercss KOHTPOAb 3a CHSTHEM
onaiayOKkpn ¢ TakuM pacueToM, 4rolnl He
BO3HHKaJMO GOJBINOH Pa3sHOCTH TeMmmnepa-
TYP MeXAy nNOBepXHOCTbIO Gerona M
BO3J1YXOM.

Boaonenponnuaemocts 6etoHa H ero
MJAOTHOCTL MOryT ObiTh obecnevyeHs
TIIATENAbHBIM noAGOPOM  3anoJHuTeNeH
H camMuX OeTOHHBIX cMeceil, a Takxke Ka-
YeCTBEHHOH YKAAaAKON GeroHa u YXOAOM
3a HHM.

Oanako  HalHyHe  CTPOHTENbHBIX
IBOB, YCAAOYHLIX TpPEUlHH, HeZOCTaTOu-
HO KaueCcTBEHHAad YKJanAka #H Japyrue
NPHYHHB  NPHBOAAT K HEAOCTATOYHOM
BOAOHENpoHKuaeMoctn Gerona. B Kave-
CTBE MEpPONpHATHH, npeaynpexaaniux
GuapTpanuio uepes G6eToH, Moryr ObiTh
HCNOJb30BAHb  GHTYMHHO3HBIE TNOKpPbHI-
THA, OKpacKa MacJOM HJH CMeChi0 mac-
Ja B KayuyKka, lleMeHTHas ITYKaTypKa
H T. n. B eBponefcKHX YCJAOBHAX 4aule
BCEro MCMoab3yeTcss OGHTYMHHO3HOE no-
KpHITHE.

HH3KOTEPMHY HbIS
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[JIABA TPETbSI
APOYHBIE H KOHTP®OPCHBIE MJIOTHHBI'

4. APOMHBIE MJIOTHHBI

ApouHble IJIOTHHB passeasiorcs Ha
TPH THNA: OAHOAPOUHBLIC, MHOrOapouHbIe
H apovHO-rpaBHTaUHOHHBIC. 31ech pac-
CMATPHBAIOTC ABA THNA; TPETHHA THN
ANA NPeABAPHTEALHBIX PacyeToB MOMKeT
ObiTh NPHHAT rPABHTAUHOHHBIM.

Oaunoapounble MAOTHHBLL NPHMEHAIOT-
CA TaMm, rje WHPHHA yuleJbs HeBeJHKa
N0 OTHOWEHHIO K BHICOTE H CKJAOHHI €ro
CNOMKeHB H3 CKaJbl, XOpPOUIO COMPOTHB-
asnoweiics pacnopy. Ilpu Gaaronpuar-
HBIX YCJAOBHAX 3STOT THn Tpebyer HaH-
MeHbIllero pacxoaa Marepnanau, Gyayus
VCTOAYHBBHIM BO BpPeMEHM, NPHMEHAETCHA
BCIOAY, A€ NO3BOJSIOT YCJAOBHSA; K CO-
AKAACHHIO, OYeHb HEMHOIHE CTBOPH MO-
ryT ObITH HCNOAbL30OBAHBI AAA CTPOHTE]b-
CTBA 3THX MJAOTHH.

OnHoapoyHsie IJIOTHHB  PACCYHTHI-
BAIOTCA HJAH C NOCTOSHHBIM  PajHYCOM,
HAH ¢ nocTosHubM yraoMm. s naorau
C MOCTOSAHHLIM PAJAHYCOM UEHTPaNbHBIN
yron—HanGoAbWHA Vv BepXxa MAOTHHHN H
HauMeHbwni y nogowsu. Jas niornu
C NMOCTOSHHLIM YIJIOM IEHTPAAbLHLIA yroa
HEH3MEHeH, a pajAHyC YMeHbIlaeTcs oT
rpe6us K noaowpe. Ilaothuwm ¢ no-
CTOSIHHBIM YIVIOM sABAIOTCA Haunbogaee
SKOHOMHYHBIMKH H Mno3ToMy Oojee pac-
POCTPaAHCHHEIMH,

Meronn pacyera apoyHBIX NJIOTHH
pasanunbl. Tak HasuBaeMbift <«UHAHBA-
pPHYECKHH MEeTOa» paccMaTpHBaeTr ycJoB-
HBIH WHJIHHAP TOro € paamyca, urto H
nioTHHA. Hanpskenue B apke npH sTom
MeTojie MOXeT OhTh NOAYYEHO MO KO-
TeabHOR dopmyae

0 =21 (24)

rae y— yaeJbHulll Bec Boasl, K2/a’;
h —ray6udaa soast, M;
r — paAHyC oCeBOll JHHHH APKH, M,
[ — TOAULHHA apKH, M.

JTOT MeTOA BBHAY €ro YCJAOBHOCTH
HMeeT orpanuueHHoe npumexenue. Hau-
6oJsee yNnOTPpeOHTEALHBM NBJAETCH «Me-
toa ynpyroft apku». [lasaenne BoaM

| Faasa opuraHasa aaHa 5 CORPAUICHHOM
nepepoae. Pea.

BOCNPHHHMAETCA  ApOYHOH  MJIOTHHOM
JABOAKOrOPH3OHTANILHBIMH apKaMu, nepe-
AAOUMMHE HArPY3KY HA ONOPH, H BEPTH-
KaJAbHBIMH CTEHKaMH, NepenaiouHMa Ha-
IPY3Ky Ha OCHOBaHHE.

Pacnpeaenenne Harpysku  Mexay
apKaMH # CTEHKaM#l onpeaeasercsa noa-
Gopom. [lpu mncnoansoBaunu <Meroja
YOpyroft apku» 8 NPHBEIEHHOM HHKe
npHMepe He yuHThBaercs paGora Bep-
THKaAbHLIX cTeHOK. [Ipn sToM Takxke ne
yuHThBaloTCA (akropm ycaaxku Oeroua,
€ro NJacTHYHOCThb, HaOyxaHue M nojar-
JAHBOCTb OMOP, HO PacCMaTpPHBAIOTCA
YCHJAHS OT HArpy3ku W H3MEHEHHS TeM-
nepaTypi.

Henoyuer paGoThl BepTHKaJbHLIX
CTEHOK CO3/1aeT HEeKOTOPHH 3anac aas
HHXKHEA YacTH NJAOTHHB H YBEJHYHBACT
HAaNpsiXKeHHs AJaa BepxHell. dToT HELO-
CTATOK KOMMNEHCHPYETCH  YTOJMIEeHHeM
pepxHeit wactu apxku. Ouenp ycneurHsiM
0Ka3aJ10Ch HCNOJb30OBAHHE TOPH3OHTAAb-
HBIX WIBOB, PACHOJOXKEHHHX Y TI0J0WBH
NJOTHHB, KOTOpHE CHHMAIOT TOPH30H-
TanbHLe ycuans. B kauectse pacuerHuix
CIHHMAIOWAX HANPAXKEeHHA NPHHHMAOTCA
HanpsiKenus, papusie 25% 28-auesHofl
npoynocT OGeToHa, HO He MNpeBwalo-
ue 60 x2/cwm?; aas npeasapHTENbHBIX
pacueToB MOXHO npuunMmare 22%
28-1HeBHON TPOMHOCTH, HO He CBLIlle
50 K2/cm® ana HECHMMETPHYHBIX apoOK.

B npumepe (n. 5) wucnoabsosaHbl
ypasuenns, aauunie Kaitwom [JI. 7], aan
3alUCMJICHHBIX HA KOHHAX apok. Maxcu-
MaJILHOE CXHMAlONLIee YCHAHEe 8 FOPH3OH-
TAJBHON apke ¢ NOCTOSHHON TOJUIHHONA
AOCTHraeTcs Ha BHYTpDEHHell cropoHe Yy
ONOPHI, MOITOMY LI apKH C fepeMen-
HOll ToJwMROM, MeHbluelf B KJaOue H
Goabieit y onop, pelleHHe noayvaercs
G6osee s3KoHOMHMHLIM. Jas ynpoulexus
pacueToB npu NPeABAPHTEALHOM {1POCK-
THPOBAHHH NPEANOJIAraercs, 4To pacyer
BEJeTCSl 10 TOPH3OHTAJLHBIM CEYEeHHAM,
npeacTasAsiomuM coboft apk# ¢ nocro-
SHHOM TOAUIHHOM, H KPHTEPHeM aJs pac-
HeTa CAVKHT HanpsKeHHe Ha BHYTPEH-
HHEX I'paHsx S y ONOpH.

Ha puc. 15 [J1. 8, 9] noxasaso orso-
weHne R MakoMMaJbHOrO CKHMAILETo
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Puc. 15, Fpapux xospbuurenra R 1% nepe-
cqera Hanpaxedn®t p nsrax (6e3 yuera pacTacru-
BAIOUWIHX HATIPRREHNR).

HANPSIKEHHS B NSATE apKH O, MOJAYYEHHO-

ro No MeTOAY YNpYyroit apku, K YCHJAHIO,
Haiaessomy no dopmyae (24), 1. e. 1o
UHJHHAPHYECKOMY METOoay.

MoOXXHO 3aMeTHTh, YTO AJsl OTHOLIe-
HHsa r/t=10 U npu UEHATPaJLHOM YyrJie
2a=100° nanpsKeHHe, pacCcudTaHHOEe NO
Metony ynpyrow apkun, B 1,85 pasa
Goablne, yeM HaHAeHHOe NO WUHAHHIADH-
YECKOMY METOAY.

MaxkcumansHoe cxKuMalee yCHiaHe
B apKe MOXXHO MOJAYYHTL, YMHOXKAas Ha-
Npsi’KeHHe, BHLIYHCJCHHOE MO YPAaBHEHHIO
(24), na R:

1hrR

0‘=0R=—-,

; (25)

HIH

Lo (26)
i

rae R poax#ao ObiTh B3fTO no puc. 15.

Meron «unmJHHApa®, HECMOTpPs Ha
ero SABHYI0 HeTOYHOCTh H3-3a npexebpe-
XKEHHsT YNPYrHMH CBOHCTBAMH apKH M
TeMnepaTypHbiMH AedOopMAaUHAMH, TPH-
MEHAETCH AASl pacyeTa HEBBICOKHX MJO-
THH. OHAKO AaHHBIE pacyeTa BechbMa
NPHOJHKEHHB, TOSTOMY STHM METOAOM
MOXHO NOJIb30BaTLCA JAHUIL JAJA  NpH-
KHAOYHBIX MOJACYETOB.

JAna oxoHyaTeJabHOTO pacyera OTBeT-
CTBEHHLIX NJOTHH, B OCOGEHHOCTH .pac-
NOJNIOKEHHbIX B HECHMMETPHYHBIX CTBO-
pax, MoeT ObITh HCINOJAL30BAH MeTOold
NPOGHLIX HArpy30K, DTOT METOA YYHTHI-
BaeT ‘BCe YCJAOBHS, BAHAOUIME HA Ha-
npsuKenus B naorHHe. B Jwo6oit Touke
MOBEPXHOCTH NMJIOTHHEl NMepeMeleHne ro-
PH3OHTAJBLHON apKH JOMKHO B TOYHOCTH

L

PaBHATLCS MEPEMELIEHHIO BEPTHKAJLHON
credku. IIpn Hanuumm oaHoro Harpy-
KEHHOTO KOJIblla apKH H OAHOH noJ-
HOCTBIO HArpyKEHHOH CTeHKH MOXKHO
OB10 Obl JIEFKO HalTH HCKOMOE Hanps-
Kenpne, OAHAKO 3TH COOTHOWIEHHS, I0-
JYYEeHHBIE JJIsi OAHOW TOYKH, JAOJAMXKHBHI
OblTh YBSI3aHBI € XapakTepHCTHKaMH
APYrHX TOUYEK, HaXOAAMMUXCA B Heno-
cpeiCTBeHHON OJH30CTH OT pAacCYeTHOH.
BBiay c/A0KHOrO B3aHMOJEHCTBHS BCex
9JIEMEHTOB apPOYHOH MJOTHHB pelleHye
MOKHO NMOJAYYHTH TOJNBLKO nyTeMm npuOiu-
MEeHHS, 3a]aBasiCh Pas3JHYHBIM pacnpe-
ACTIeHHEM Harpy3KH MeXAy apKaMH o
CTeHKaMH. Pacyer CJOXKeH H HCNojab3o-
BAJICS TOCYAapCTBEHHBIMH [1POEKTHBIMH
opraunsamuamy CUHIA Toasko B HCKIO-
YHTENBHBIX Cayuasx.

JI)KopreHcen mnokasana, 9TO NpPH MHC-
NOAb30BAHHH <«UHJIHHAPHYECKOTO METO-
Aa» TeopeTHYecKH HaubGosee SKOHOMHY-
HBIM UEHTPAJBbHBIM YIVIOM apPOvHON MJ0-
THHBL fBasercs yroa 133°34” nna moGuix
KOMOHHAUKIT npoJsieTa, HATPY3KH H AONy-
CTHMBIX HANpsKEHHil; NMPH HCNOABLIOBA-
HHH JK€ MeTola ynpyroil apkm pacuer-
HBIH YroJ noJayuyaercsi HEeCKONbKo O60Jb-
wuM. OnTHMaNbLHLIA UEHTPANbUBI Yroa
3aBHCHT OT TonorpadHu MEeCTHOCTH.
Ovenb MaJo apouyHKIX IVIOTHH TOCTpoe-
HO C TOCTOSIHHBIM yryiom Goabwe 110°%
o6uiyHo yrosn He npesniman 100° Ipu
NPOEKTHPOBAHHH AOJMKeH ObiTh BHOpaH
HaRObOABIINI BO3IMOXKHELT yron no yeao-
BHAM MectHocTH [VI.10].

MunuManbHas  TOMMHA 3 POMHON
MVIOTHHBI, NPH KOTOpofl oGecneynBaioTcs
HaNpAXKeHHs B Mpeaenax AoNnycKaeMblx.
MoXeT OuThb omnpejfedeHa no dopmyae
I'vaaaa [J1. 11]

t=].533rls/[5(l7%0—')]. (27)

rae E — Moayab ynpyrocra 6eToHa, Ko-
TOPBIH MOMXHO NPHHATH PaBHBIM
246 000 w2/ca;
{ — TOJINHHA apKH, M,
r — pajnyc OCeBOfl JHHHHE ADKH, A;
h — BpICOTA NAOTHHL, M,
a — [MOJOBHHA UEHTPAJBHOTO Yraa,
rpaa.
Ara ¢GopMyAa mnpeanosaraer HyJe-

BYIO TONHHY APOYHON NJAOTHHH! Y rpeb-
HA. B COOTBETCTBHH C COBpeMEHHOM
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Puc. 16, 'padux nepecacra remneparypanx Ha-
npaxennt  wa an’yrpeuneﬁ rpand nars  (am
C.E ==13,92)

NPaKTHKOR OTHOWEHHe JUIHHB  apKH
K TOJLMHE Ha ypoBHe rpebHS NJOTHHMH
He N0JKHO npessiwats 60 ¥ Ha ypoBHe
MOJOBHHBI BHICOTH MJAOTHHB — OKOJM0 20.

Jns npeasapuTeAbHBIX pacyeToB A0-
MYCTHMO pAacCMaTpHBaThL TOJAbKO TeMmmne-
paTypHbie HanpsAXKeHHs, BH3BAHHbBIC Ma-
KCHMaJbHO BOIMOXKHBIM MEpenajgoM TeM-
neparyp B Gerone nocle NeMEHTAUHH
BEPTHKAJNbHLIX CTPOHTENbHBIX wWBoB. Ec-
JH BB 32]eALIBAIOTCH, KOraa Ttemne-
paTtypa nJOTHHBI paBHa cpeaxeft roao-
BOft Temneparype, TO MnajeHHe TeMmne-
parypsl MO¥ker OBTh MOAYYEHO no

caenyomeit  SMnUpHuYEcKon  (opmyae
(J1. 12):
190

rae {— pacHueTHas TOJNULHHA APKM.

Ecan naortuna 3aKaHuYHBaercs CTPOH-
TEALCTBOM [0 Hauaja 3HMBI H He BBO-
AMTCH B 3KCNAYATAUHIO B TEYeHHE XoO-
JO/IHOrO Ce30Ha W 331CAKa BEPTHKaNb-
HBHIX IIBOB MPOH3BOAHTCH NEpea Hamoj-
HEeHHEM BOAOXPAHMJIKILA, TeMmeparyp-
HBifl nepenaa Oyaer CBCACH K MHHHMY-
My. B stom caywae mMoxeT OuThH B3ATa
noaoBHHa 3Havenus 7, NOACYHTAHHOrO
no cdopmyae (28). Apounsie MAOTHHBI
FHAYHTENBHON TOJIMHB! J0JKHB HCKYC-
CTBCHHO OXAaXKAAaTHCA.

Hanpsixenne or M3MCHEHHS TeMne-
paTtypbl MeHsercs He TOJALKO € mepena-
JIOM TeMIeparyp, HO Takxe B 3aBHCH-
"MocTH ot KosddHuHenta TenjaoBoro
cummpenns C,. w Moayas ynpyrocti Ge-

AR NpeABAPHTENLHKX PACHETOB

moryr Guite npunare C, =0,000011 =

E=232000 k2/cm?. Ha puc. 16 caeaann
BHIYHCJACHHS BeJHYMHB  HanpsxKenui
npe  STHX 3Havennax C, w E
npn 3uavennn T'=55°C (10°F). 3ua-
yeune TC E B pacuere OblIO NPHHATO
;asnuu 13,92; nas Apyrux 3navenHi
C;E seanunnnl HanpsuKkenuit, noJayyeH-

Hele Ha puc. 16, nomkHn OBITH YMHO-
AKEHbl HA OTHOWEHHE NPHHATOR BeJH-
gt TC.E x 13,92. Jlauusie rpadu-

Ka OblAy MOJAYHEHH B NPEANOAOMKEHHH,
4yTo GeTOH BOCHPHHHMAET pPacCTArHBalo-
ULHe HANpPAKEHHS.

[Mpumeps nocTpoeHns apku ¢ nocro-
AHHBIM YIJIOM AAHH Ha puc. 17—19,

IMNpubansureabuoe pacloNoxKenHe
pasHofieficTBYIOWIEH B NATE APKH MOXKeT
O6uiTh noayueno no rpaduxkam puc. 20,
2k X 22,

Bausune ceficMMYeCKHX CHA  Ha
apounble NJOTHHH HescHo. Hauxymuni
spdexr noayuaercs, Koraa ceficm aei-
CTBYET 1O HaNpaBJAeHHIO XOPAN apKH.

12,16

J

Puc, 17, Konrypu suyrpenncit nosepxsocru
apoanoft nAOTHHN (AN PACHETHOrO NpAMEpa)
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Puc, 18, K pacyeTsoMy mpemepy apki.

4 — npaktaveckufl npoduas: 2 — TEOPETHUCCKOE CeueHne;
J = NO XPATCPRIO YCTOARKBOCTH; 4 — yroaumenne,
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Puc. 20, Ycaopus onupanns apxkH
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Ve K pasnojeiicToylouweit),
. o's .
Puc, 19, Cesenne apou- a/t LECELLEL
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Parc. 21, 'paduk aan onpeaeaexus pacnoioxe-
Puc. 22, Fpadux 243 onpejcsenHds HANDABACHWA HHA FOPHIONTAALHOA pasHOAefAcTRyiolulelt B ono-
peaxuun B onope (no puc. 20). pe (no prc. 20).
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[Mpr 3THX YCJAOBHAX HHEPUHA Macchl
apku aoaxHa ObITHL yuTeHa B pacuere.

ApoyHbie [VIOTHHB JOJKHBI BOCHPH-
HAMAaTh AaBJeHHe JbAa, KoTopoe Jef-
CTBYeT pajgHanbHO H MOXKeT OHThL BOC-
MPHHATO YYACTKOM apKH YCJOBHO pas-
HBIM MO BBICOTe CyMMe Y/ABOCHHOH TOJ-
IIHHB APKH H TOJIMHB JbAa.

5. MPHMEP PACYETA APOYHOHR
MJOTHHBI

Ha puc. 17 u 18 noxasanw naam H
npopuab naoruusl. Tpebyercs 3anpoex-
THPOBATL APOMHYIO I[VIOTHHY NpH CJae-
AYIOUHX NPeANnOJOKEHHAX:

p' — npoyHocTbh OeroHa Ha

aenb, 220 x2fcu?;

P — MakcaMaJbHOe J0NyCTHMOe CXKH-

Maiouee yCHJHe; MNPHHAMAETCs
Adst NpeBapHTeJbHBIX pacyeTos
pasubiM 22°/, ot 220 K2fcu’®;
{ — oObeMHbIA BeC BOABI,
2a — NEHTPaabHbIA yro.1, pasHuit 100°;
E — moayas ynpyrocri 6eroHa, pas-
autft 246 000 x2/ca?;
T — remnepaTypuulifi nepenaj, pas-
uulit 5,52 C;
C; — Ko3pdrauHesT TemaoBoro pac-
mupernust, pauwit 0,000011.

Paauyc BayTpenHefl rpand apkd Ha
A06oit orMeTke onpeaeasercs no ¢op-
MyJie :

by
"= ma’

28-it

(29)

rae b,—mmpHHA HA HCKOMONl OTMeTKe.

. Boyucagiores TpebGyeMbie TOJILH-
Hbi M PAAHYyCHl apKH HA HECKOABKHX OT-

MEeTKax, Kak nokasano B Ta6a. 2. [loa-
6opoM HaXOAMTCs Takoe 3HauyeHue !
(5-s1 cTpoka Ta6a. 2), npH KOTOPOH 3HA-
yene P (12-n crpoka Tab6a. 2) Owbijo
Ont paBHo 30 K2/cm?.

2. Ha puc. 17 suyepunBaerca H3
UeHTpa B Touke 3 apka /—2, npejacras-
asiomas coGoit TEOPETHYECKYI0 HYJAeBYIO
TOJAIMHY MJIOTHHBI [10BEpPXY.

3. Uro6m mn36exartb upe3MepHoro
HABHCAHHA NPOMHJAA NJOTHHHE B CTOPOHY
BepxHero 6beda 6aAu3 onop, NPHHHMAeET-
¢ HaBHcauue naoTHHb 2,3 M (urT0 CO-
crasaser npumepuo 6,3% BwicoTH nA0-
THHbLI) B CTOPOHY HHXKHero 6beda B K10+
qepoM ceveHud. Ecam storo nasucasus
HEeAOCTAaTOYHO, TO BBIYHCJIEHHE TMOBTO-
paloT aas Goapulero HaBHcaHus. B ue-
KOTOPHIX CJYHasiX HABHCaHHE B CTOPOHY
HHKHero Obeda Moxker OHITh JOBEIGHO
n0 16% soicotel naothHun. Hasucanne
g.ijt OTKNAAbIBAETCA KaK paccrosinqe

5. PaccrosinHe MekKAy Toukamu 6 H
J AGNUTCA Ha PaBHBIC HHTEPBAJK!, ompe-
AeqfIoHe UeHTPHl apoK JAf  Kaxio#
pacueTHON oTMeTkH no Taba. 2,

6. BuiuepunBaloTcsi BHYTpPeHHHE [pa-
HH apKH JA8 Kaxa0H OTMEeTKil.

7. Depyrcs ceyeHmsi, Kaxk TOKasaHo
Ha PHC. 17, H BHYEpUHBACTCA OUEpPTaAHHE
HH30BON rpaHy NJOTHHB, KaK NOKa3aHo
Ha puc. 8.

8. Ha ceuwennn /—I puc. 18 swiuep-
yHBaercs Tpebyemas reopernyeckas roa-
HHA apoK, onpejeasemMas aAonyckae-
MBIMH HanpsxeHHaMu no raba. 2.

9. U3 ypasuenua (27) onpeneaser-

TaG6anua 2

I, Ormerkn 30,40 36,48
2. h 36,48 30,40
3. {; 24,32 32,44
4. 1, 15,87 21,19
5. Mpuunroe ¢ 6,44 6,57
6. r==r;4-1t/r 19.09 | 24,47
1. ry=r 4t 22,31 | 27,76
8. r/t 2,96 3,72
9, 0.80 0,79
10, p; 39,79 | 39,44
1. p, 18,79 | 19,14
12, P=p 4 py 58,58 | 58,58

42,56 48,64 54,72 60,08 66,88
24,32 18,24 12,16 6,08 0
40,52 48,64 56,76 64,84 72,96
26,45 31,71 37,03 60,50 47,61
5,84 2,74 1,46 0,61 0
29,37 33,08 37,76 42,56 47,61
32,28 34,4 38,49 42,86 47,61
5,03 12,10 25,80 70,50 -
0,75 0,53 0,42 0,33
39,44 47,22 51,91 56,26 0
11,31 6,09 2,32 2,32
58,58 58,58 58,58 58,58 0
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cs TodluMHa, obecneynBaomas ycTonyH-
BOCTh APOK Ha MPOAOJLHLIA H3rHG:

rls/l-l

74

A

(30)

Boiunciaennsa ceelensl B tabn. 3. tH
TOJNMHL HaHeceHH Ha puc. 18 nyHk-
THPHBIMH JIHHHAMH.

Ta6awua 3

OrMeTKa 30,40 | 36,48 | 42,56 | 48,64
ho 36,48 | 30,40 | 24,32 | 18,24
Vh 3,321 3,12| 2,90 | 2,63
T, 15,87 | 21,19 | 26,45 | 31,71
{ 0,73 0,92| 1,06| 1,16
r 16,23 | 21,65 | 26,96 | 32,29
bonie 073 0,92| 1,06 1,16

10. Heo6xonuMble  TOJIIHHBI apoK,
VAOBACTBOPSIONUIHE YCJAOBHAM JOMYyCTH-
MBIX THOKOCTEH, Onpereisioress B COOT-
BeTCTBHH C PeKOMeHAAuHAMH Ha crp. 25.
[To Bepxy NAOTHHB! AJHHA apKH COCTaB-
aser 83,2 M H JonycTuMas  TOJUHHA
83,2:60=1,39 s, Ha npaxkTuxe WHPHHY
CAYyXMeOHBIX MOCTHKOB OOGLIYHO MPHHH-
maior pashoit 1,8 m. D10 M HaHeceHo
Ha ceueHnn /—I Ha puc. 18. Ananorny-
HO STOMY JJIHHA apKH HA MNOJOBHHE BHI-
COTHl NJIOTHHB HA oTMmeTke 48,64 m pas-
Ha 55,5 M, u Tpefyemas TOAUIHHA Ha
9TOft OTMEeTKe JOMKHAa ObTh pasHa
55,0 :20=2,78 m. [lockoabKy Teoperi-
yeckas TojuuHa pasHa 3,35 M, HHKaKHX
yrouHeHu# ue TpeGvercsa. Cneayer or-
METHTb, YTO TOJLIMHA, obecneynBaouas
NPOAOALHVIO YCTOHYHBOCTH, HE ABJSETCH
ONpeAeAsiONHM YCAOBHEM 15 paccMar-
pHBaeMoro cayuvas.

11. Ha ceuenuu [—/ na puc. 18 BHI-
yepunBaercsi OruGalolMil  «npaxkTHye-
CKHA npodHAb>.

12. ITpakrnueckuit npoduab HCMOMAbL-
3VeTCsl /5 BHIYEPNHBAHHA  OCTANbHLIX
ceyeHuii Ha puc. 17. B nannom cayuvae
BEpPXOBOE HaBHCAHHE B 00JACTH CEyeHH:
IV—VI wupeamepno. CymecTsyior TpH
npueMa st yCTpPaHeHHs 5TOro:

a) YBEJHYEHHE HH30BOI'O YKJIOHA B
ceuenun [—I;

6) yroauleHHe HHXKHEH wacTH ce-
YeHus;

B) YBeJHYEHHE pajanyca apok, uTo
npuBeaeT K  YBEJHYEHHOH TOJAWHHE
apOYHOro KOJbila Ha OTMETKaX, pacno-

JOXKEHHBIX HHXKe BJAHAHHS MPAKTHYECKO:-
ro npopuas.

13. ITo puec. 17 n 18 BuiYepunBaeTcs
OKOHYATEeABHHH NJaH MJIOTHHH, KakK no-
KaszaHo Ha puc. 19.

6. KOHTP®OPCHBIE TWIOTHHDI

KouTphopcHbie NAOTHHL BO3BOAATCS
HA XOPOWMHX CKaJIbHbIX OCHOBAHHAX BbI-
cotoit ceuite 30 ». Kourpdopeuue nio-
THHB HA HCIIOTHBIX OCHOBAHHAX JOJIAK-
Hb! OBITL HH3KHMH; pacuer HX Heonpe-
NeNeHeH,  IJOCKOJMbLKY  HEeOJHOpoAHas
0CajIka OCHOBAHHS MOXKET MPHBECTH K
HanpsiXkeHulo, KOTopoe HeJb3s onpeje-
JHTH pacyeToM.

Bcaeacrsie 3HAYHATENBHOrO HAKJO-
Ha HANOPHON TrpaHH BepPTHKAJAbHAA CO-
CTaBAAIONIAA AABJCHHA BOALI CyulecT-
BEHHO YBEJHYHBAET YCTOWUHBOCTH [MJ0-
THHBI, B CBA3H C YeM AN IVIOTHH 3TOro
THna TpebGyercs Menbie OeroHa, yem
ANS MAcCHBHON NJIOTHHH; Kpome TOro,
B3BEIIHBAIOLIeE AaBJCHHE MO OCHORBA-
HHIO KOHTP(OPCOB CYIIECTBEHHO MEHb-
uie, YyeM AAA MAacCHBHBIX IVIOTHH.

HauGoaee serkuit THnN KoHTpdopc-
HOH NJAOTHHBI O0BIYHO TpeGyer He CBH-
e 30—40% Gerona, HeoGX0AUMOTO 179
mMaccHBHOi naoTHHN. C apyro# cropo-
Hbl, KOHTpdoOpcHas naoTHHa Tpelbyer
Gosblllero pacxona leMeHta Ha KyGo-
merp GetoHa, Goaee aoporofi omajayOku
H GOJBIIHX PAcXoMOB NO yKJAaake Gero-
Ha, He rOBOPA yXe O TOM, YTO MJOTHHA
noaxua Obith apmuposana. das cTpou-
TeJAbCTBA NJIOTHHB Tpebyerca Goaee BH-
cokas KBaaudukauus paGoueilt CHABL
3artpathl Ha pabouyl0 CHJAY HACTOJALKO
peankn B yeaosusax CUIA no cpasnennio
CO CTOMMOCTBLIO MAaTepPHAJAOB, YTO KOHTp-
(opcHBIE IVIOTHHB NEepecTanH B 3Ha4YH-
TeAbHOM Mepe GhTh SKOHOMHYHBIMH, Aa-
XKe B TeX cayuasx, Koria CTOHMOCTH le-
MEHTa BBLICOKA, @ KOJAHYECTBO CTPOHTE/b-
HBIX MAaTEepHANIOB HEBeANKO.

OTMeYeHO HECKOJALKO  HeyaayHhiX
CJyuaeB  BO3BEACHHA  KOHTPHOPCHBIX
MJIOTHH B CYPOBBIX KJAHMATHYECKHX YC-
JAoBHsX. OTHOCHTEALHO TOHKHE MJIKHTHI
HAMoOPHON FPAHHM MAM apKH BMHUTHIBAIOT
BOAY, H B HEKOTOpHX cayuyasx OGeroH
OuicTpo aesunTerpupyercs. Paspabora-
HbI HEKOTOPHE MPHEMB!, HCKJIYalouHe
3TH HeJIOCTATKM, Kak, Hanpumep, ruapo-
H30ASUHA HANOPHON rPaHH HJAH HCNOAb-
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3JOBAHHE 3alUHTHBIX IUHTOB C HH30BOM
CTOPOHN Ans oforpeBa MOBEPXHOCTH
MJOTHHBI, TEM He MeHee, BJIMAHHe Mpo-
MEpP3aHHA HACTOJABKO 3HAYHTENbHO, HYTO
CTPOHTEJABCTBO 3THX IVIOTHH B CypPOBOM
KAHMaTe MAH Ha OGOAbIUMX BHICOTAX B
IOKHBIX WIHpOTAX He MOXeT OnTh pe-
KOMEH/J0BaHO. ITH HEA0CTATKH, OAHAKO,
He HMEIOT Mecra AAf MAacCHBHO-KOHTp-
GOopCHBIX NJIOTHH, NOCKOJBLKY Oro/JIOBKH
KOHTPGOpPCOB HE NMPOMeEp3aloT.

O6Gmas TeopHs packera AAsA IVIOTHH
006JerYeHHoro THNA Takas Xe, Kak ™
AAs  rpasuTaudoHHBX. Oasako npH
NPOSKTHPOBAHHH KOHTPHOPCHOH NJIOTH-
HBl NpoBeAeHHe 3SKOHOMHYECKHX pacue-
TOB 3aTpPYAHEHO, MOCKOALKY ¢opma
KOHTPQOPCOB, TOJIIHHA NEPeKpHTHA H
THI €ro, a TakKiKe HeKoTopble JeTadau
pa3pabaThBalOTCd KOHCTPYKTHBHO.

B xourpdopcunX naoTHHax, pacno-
JOXKeHHBX Ha c¢AaboM OCHOBAHHH, TIPH-
MeHSIOTCH (PyHnaMeHTHBIe OaNKH, YMelth-
Wajonue yAeAbHYI0 HArpy3Ky Ha TpyHT.
OTH NJOTHHL TNOABEPKEHH JAefCTBHIO
MPOTHBOMABACHHA, KaK W MAaCCHBHBHIC
naotHub. Jljas nJaoTHH Ha CcKajxe, He

TpeOyIoINX VCTPORCTBA NOHYypa, NpoTH-
BonasiaeHue Moxer ObiThb npenebpexu-
anst

MO Majo, XoTd TpeunHosaTof

CKaJibl JKeJAaTeJbHO JpPeHHpOBaHHe OcC-
HOBaHHA,

[Tpn npoHHuaeMOM OCHOBAHHH Bbl-
eMKa noa 3y6 ¢ BEpXOBOW CTOPOHM
aonkHa ObITH JOBeNeHa J0 BOJAOHENpo-
HHILAeMOro CJI0s, a eCJIH 3TO HEBO3MOXK-
HO, TO (yHAAMEHTHAf NAUTa 10/IKHA
ObiTh paccuMTaHa Ha NPOTHBOAABJEHHE
M AoJKHA OblTh TAKOH JUIMHB, YTOOH
noayuyuts Tpebyempii nyrs ¢uabTpa-
LHH.

Bepxosas rpaHb Ha MHOrMX Cyuue-
CTBYIOMIHX [WIOTHHAX HMeeT Yroa Ha-
KAOHA mnopsiaka 45°% B HeKOTOpHIX CJy-
yasx 3TOT YroJ yseauuen 10 55°

Ha puc. 23 ¥ 24 nokasanb Xapak-
TepHBle JeTaaH MJOTHHL C MJIOCKHM MNe-
pekppiTHeMm, OKpyrieHHas BHYTPEHHAA
[OBEPXHOCTL MNEpPeKPHTHA B Hacrosllee
BpemMsi noutH ue npumensiercs. Hepaa-
pe3Hoe nepekpuITHE, MNOKasanHoe Ha
puc. 24,6, HENpHMEHHMO INPH HEOAHO-
poano#t ocanke cdyuaamenra. Ha puc.
24,6 mokasaHbnl KOHTP(ROPCH € OKpYr-
JenHuiMu orosopkamn. Oueprauue oro-
J0OBKA NPHHHMAETCA TaxkuMm, uToObl 1aB-
JAeHHe Boabl OLIIO HANPABACHO NO ero
paauycy. B HEKOTOpBIX Cayuasix orojos-
KH He apMHpYIOTCsl, XOTSi BOnpoc pe-
WAeTCs CNeNHANbHbIM PacueToM.

ruma nepenpeimun &
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Puc, 23, lpasep xoutphopeHofl naoTuHs.
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YECKHMH  JpKaMH, MepeKphiBalOLIHMH
npoJer Mexay KouTpdopcamu. 3IT1OT

Ynnommwenur

Puc. 24, Tuaost xOHTPHOPCHNX NIOTHH,

Ha puc. 24,2 nokazan MHOroapovu-
Hulit THn naotHH. Harpyska soaw BocC-
MPHHAMAETCS HECKOJNbKHMH  UHJAHHAPH-

THI NEPEeKPLITHA ROJKEeH GhTh paccyu-
TaH NO TEOPHH YNPYro apKH, YUHTHI-
Bas, 4i0 CEYEHHA IJIOTHHBl JaHH HOp-
MaabHO K o6pasywoutum apok. Harpys-
Ka Oyjaer MeHblIeli B 3aMKaX apok, ueMm
B naTax. 10 OueHb Baxuoe o6CTOA-
TEeALCTBO, B OCOOEHHOCTH Sl BBICOKHX
naoTHH. LleHTpaabHEIl  yroa TakuX
apok meusierca or 100 no 180°

Pacyer KOHTP(QOpPCOB NPOH3BOAHTCA
No npapujaM pacuera MacCHBHLIN [1J10-
THH. B 10nosHeH"e K OCHOBHOMY pacue-
Ty KOHTP(hOpPCH 1. '0BEPAIOTCA pacueTom
KaK Hecywme crenkd. Onpejenenue
[PONETOB, TOJIIHH NEPEeKpHLTHA H ApYy-
rHX 3JIEMEHTOB NJIOTHHH! NPOH3BOAHTCSH
NPpOGHBIM NyTEM C TMOCACAYIOIHM HC-
NbBITAHHEM MOJAeNH NJIOTHHH. B Hekoro-
PBIX CJAyYax MoOMKeT norpe6oBaThCs H3-
MEeHeHHe JJIHHB KoHTpdopca, uTO J10-
CTHTAaeTCs NnyTeM YMEeHBIUEHHS BEpXO0BO-
ro OTKOCa AN YBeJAHYEHHS BEPTHKAAb-
HOM cocrapasiowedt sonn. Ecau norpe-
Oyercst AONOJHHTENbHOEe YBeJAHUECHHE Be-
Ca NJAOTHHH, TO JAy4Ylle BCEro YBeJAHuH-
BaTh HAKJAOH HAnOPHON rpaHH.

IlpH NAOCKHX NEPeKpHTHAX KOHTP-
opcul pacnoaaraloTcs Ha pPacCTONHHH
45—7,5 x. llponerst apouHblX nepe-
KPHTHA BecbMa Ppas3iH4YHB H MEHATCH
ot 10 no 20 x. B GoablmuuCTBE Cayvaes
HanGosee SKOHOMHYHHLA npoaer nepe-

J05.0

Nepenpsimue

HanpRIcenye no ocwola -
wuw 2.7 Ne/em?

Puc. 25. IMaotuna Iloceym Kunurgom.

- [HpeHHEE BN BePYOOR rpapn; 2 — CTPORTEAMHME WM, J — PACINPENNNE WAN NEIONOA rpanm; f — r
Bl oo o Halpocka; § — yrayGaeuns 0,15 ». o
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KPHTHSA BO3pactaer C YBEJAHHYCHHEM BbI-
COTHl MJAOTHHHI.

[Ipr Goanuux npoJerax MHOroapou-
HOH NJOTHHB KOHTpdopeH aeaalrcs
noJbiMH. B Tex cayyasx, Korjla KOHTp-
dopch BHMOAHAAHCL 6e3 apMHPOBKH,
B HHX NOABJAJNHCL HACTOJNBKO Cephes-
HHe TpellHHsl, 4To Tpe6oBanach cye-
CTBEHHAN PEKOHCTPYKILHA.

B kouTpdopcax wacro BO3IHHKAIOT
yCajlounble TpPelIHHbI; OHH OOBIYHO pac-
M0J1araloTCs No HanpasAeHHIO IaBHBIX
HanNps/xKeHHii No AHAroHalH OT OCHOBa-
HHA K nepekputHio. Ha naorune [loc-
cym Kunrzom crpoutenbfibie B ObljaH
BHINOJHEHB, KaK NOKasaHo Ha pHe. 25,
ans Toro, urtoObl OKasaTth BAHAHHE Ha
HANpaBJCHHE TPEUHH.

Kourpdopcw npeacrapasior coboil
Mo CyWEeCTBY CHJALHO  HarpymeHuble

TOHKHe CTeHKH. B Mecrax, rae nanps-
KEHHA 3HAYHTENbLHLI, CBOOOAHAS JJIHHA
He aoaxuHa npesbiwats 10  ToawmH;
TaMm, Dle HanpsXeHHe COCTABJAET NpPH-
MepHo 50% oOT AONYCTHMAEIX, 3TO OTHO-
HieHHe MoxeT ObTh yBeJaHueHo ao 5.
CaoGonHasi ANHHA YMCHBLIMACTCH YCT-
pPORCTBOM pacnopHbix GaJoOK HWAH MHAA-
CTPOB.

Hns npoxona moneft #  NEPeHOCKH
Marepuanos B KoHTpdopcax ycTrpaHsa-
I0TCA OTBEPCTHA; B HEKOTOPBIX cJyyasx

MOXKeT OhiThb TMPOJOXKEHA HHCNEKTOop-
CKas rasaepes.
Ha wmsrkux rpyHrax KouTpdopest

MOryT OHTb PacnoNOXeHH Ha Cnaoul-
HOM GeToHHOM ocHoBanuH. JlaBaenue
BETpa, KOTOPHM npeHe6Gperaior npH pac-
YeTe MACCHBHBIX IJIOTHH, MOJNXKHO Y4H-
THIBATBCS NPH  pacuere KOHTPPOPCHBIX
NAOTHH.

FJIABA YETBEPTAM
3EMJISIHBIE W HABPOCHBIE TIIOTHHDbI'

7. NPOEKTHPOBAHHE H BO3BEAEHHE
SEMJISIHBIX TIIOTHH

1. OGmue ycaosusi. Ycroiumupas sem-
JfiHas TIOTHHA MOXer ObiTh 3aNnpoexkTH-
poBaHa H BO3BeACHA MNPAKTHYECKH AJA
JO0BIX YCJAOBHA MECTHOCTH H NpH  JI0-
60M OCHOBAHHH C HCNOJABL3OBAHHEM pa3-
AHYHBIX TPYHTOBHIX Marepuanos. Ilpu
HAJAHYHH COOTBETCTBVIOUIHX MAaTepHa/oB
3eMJISHBIC TJIOTHHR MOryr OBTh MoO-
CTPOCHbl 3HAYHTEALHO JAelleBJje, 4YeM

' B nepeeoa BKAOMEHI ABe TAaBH OPHrHHA-
13, NOCBRMICHHHE (IPOCKTHPOSANNIO W BO3Beje-
HHIO 3eMAAHBIX NJAOTHE, M raasa 0o OCHLIM
naorunam. Hcxamodena raasa, a Xoro Haaa-
raercs MeToA pacyera YCTOMUHBOCTH SEMAAHMX
nAOTHH. '‘Bonpocu pacyera SCeMARHMX NAOTHH
noapofuo paspaboransl B oTewecTaeHMON ANTe-
patype, M MNOTOMY NpPHBOINMNHC B OPHUrHHAAC
NPHMEPH PaCNeTa HE AAOT Yero-anbGo HOBOIO.
BMmecte ¢ TéM B paasene nNpocKTHPORAHHA M
CTPOHTEALCTBA JAAKTCA MHTEPECHHE TPAKTHYE-
CKHE PCKOMCHIAUHHM, OCHOBaHILE Ha OuMTe
cnponteascrsa auornx morkn o CIIA w Espo-
ne, [lpeacramamor Takxe HHTEPEC HEKOTOpPHE
KOHCTPYKUHA JAerajell NAOTHH, Kak 3IeMARHMX,
Tak 1 HaGpocuumx., HMamocrparssunit Marepuan
. JMb TOT, KOTOPHf cas3aH ¢ npaxTHyc-
. peKOMEHAAUNAMH HAR n300paxaer npu-
BHCTPOCHHBIX coopykemnit. DBoaee no-
) @m sonpocw wiaokens s [ 1, 15}

s ]

GeToHHble rpaBuTanHoHuble. Mcmoabso-
BaHHe 3eMJSHBIX IVIOTHH, OJHAKO, 4a-
CTO OrpaHuHyHBaercs HeoOXOAHMOCTHIO
YCTPOHCTBA BOJAOCJAHBA AJA NPONyCKa
nasoaka. HeGesonacHo nponyckars na-
BOJIOK HEMOCPEACTBEHHO Yepe3 3eMJSHYIO
NJOTHHY Ja)ke NnpH ee TmarteabHoil 06-
JHIOOBKE, 3a HCKAIONEHHEeM CcJayyaes
OYeHb MAaJbIX VAEJBHBIX PacXxojioB BOJM
Ha rpebue. [losToMy B Tex cayuasx,

KOraa JJHHA BOAOCJAHBA MNOJyuaercs
SHAYHTEJLHOH, YCTPONCTBO  3eMJSHOM
NJAOTHHBLI Heueaecoo6paszso. Beanuuna

GHABTPAUHK Yepe3 NMOPHCTHI MaTepHa
TéJa MJOTHHB O0OpaTHO MNPONOPUHO-
HanbHA NYTH (QHABTPALHH, NO3TOMY
JeMJIAHAA MAOTHHA, HMeloulas HanGoab-
HIyI0 JUIHHY OCHOBAHHSA MO OTHOUIEHHIO
K BeicOTe, HanGonee nNpHroaHa Aas BO3-
BeJIeHHS Ha NPOHHUAEMBIX OCHOBAHANX.

[Tpn TmaTeasHOM yXome 3eMmasHas
MJAOTHHA TAaK XXe JNOJroBevyHa, Kak ¢
aio6oe npyroe coopyxenue. O6nem nHe-
OGXOAHMBIX IKCIAYATAUHOHHBIX  Mepo-
NpUATHI pe3KOo COKpaulaercs nocae To-
ro, KaKk 3aKaHyHBaeTcsi OCajika mJoTH-
Hbl H TeJO ee CTAHOBHTCA NJOTHBLIM, yC-
TORUHBLIM M TOKPBITHIM  PACTHTCAb-
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HOCTBIO. 3eMJIAHLIE TMJAOTHHB odganalor
H3BECTHHIM MNPEHMYUECTBOM B OpPraHu-
3auMH Jasjawadra B TexX caywasx, xor-
J1a HeXeJNaTeNbHO H3MEHATH BHA MECT-
HOCTH,

OcHoBanuem MNJOTHHBL MOIYT CJay-
AKHTb pasanynbie rpyHTe. Haumenbiuee
GecnokoficTBO BH3bIBaeT caabas cKaaa,
ANNIOBHANBHBIE OTJIOXKEHHS CO3A3I0T XO-
polllee OCHOBAHHE [0CAE HX YNJAOTHEHHA
secoMm naorHasl. Kpynuuii necox u rpa-
BHH Kax OCHOBAHHe IVIOTHHH COMHEHMA
He BBI3BIBAIOT, TAK KaK WX IMOTHOCTH CO
BpeMeHeM NoBLIaercs.

Oco6oift  ocTopoxHocTH  Tpebyior
MeJKHe oanopoaHste necku. Ecam naor-
HOCTH HX MEHblle KpHTHuecKofi, To, Oy-
AY4YH HACHIEHHBIMH, OHH MNOJ Harpys-
KON TEeKYT, KaK JXHAKOCTb, NPH BO3HHK-
HOBEHHH KAaKOro-aAH6o nepsoHayaJbHOro
BO3MVIIEHHS (3eMJeTpsCeHHsl, B3pHIBA,
npoxosa noessna). B TakoM COCTOAHHH
VCTOHYHBBHIM MOMKHO CUHTATh HECBSA3HBIH
Marepraa, UMelowHt o0bLeMHBIE Bec He
meree | 350 x2/s®. OcHoBaHHe NAOTHHM
AOJIKHO ObITh  VIJAOTHEHO HACTOABLKO,
4TOOB €ro NJAOTHOCTL COOTBETCTBOBAJA
VCA0BHAM Harpysxu.

HaunGoasuwero usyueuus tpebyer oc-
HOBaHHME H3 MJIACTHYHHX raAuH. B He-
KOTOPHIX CAy4YasX NJOTHHE NPHXOAHTCSH
AaBaTh HCKJAIOYHTENALHO [0JIOrHe OTKO-
cul, ¢ TeM 4TOGbLI HaNpsiKeHHe B OCHO-
BAHHH CAEJaThb CYIECTBEHHO MEHbILKHM
Paspyiiaouero HanpaXeHns ans jAa-
Horo Marepsana.

BuGop MecTa nJaoTHHH M Xapakrepa
OCHOBAHUSA ABJACTCH pelalouMM  npH
CTPOMTEALCTBE NJIOTHHM H nMeer GOab-
lee 3HaueHHe, YeM 3IKOHOMHUYECKHE CO-
obpaxenns.

3eMAsHBe NAOTHHB BO3BOAATCH M3
PEIXJBIX HECBA3HHLIX HAM caabocuemes-
THPOBAHHBIX MOPOJ IpaBHs, lecKa pas-
AnuHOM KPYNHOCTH H ranuu. Beaeacrsue
upessuuaino  Goabwux o6LeMoB Ma-
TepHana, 3aTpayHBaeMHX HA CTPOHTE]L-
CTBO 3eMAAHONH NJOTHHB, Kapbepbl STHX
MATEPHANOB JOJIKHB HAXOAWTHCH B He-
nocpeacrsennoft  6AH30CTH  OT  MecTa
cTpouteancTsa. OuyeBMAHO, HTO €CJAH
CTBOP NJAOTHHN BHIOPaH B CKAJAHCTOM
VIIEAbH nNpH  OTCYTCTBHH  NOGAN3O0CTH
FPYHTOB, TO AOJAKHO OHTH OTAAHO npea-
nourenne naGpocuoft uan Geronuo#t nao-
THHE.

JAast yKaTauHblX 3eMAAHLIX [JAOTHH
CaeayeT NPHHATL AJAS HH30BOH 4acTH
NeCYaHO-IrPABEJAHCTHIC TPYHTH #  AJA
BepXoBoft wvactH OGoaee BOJOHENPOHH-
naemple. Jlag HAMBIBHEIX H NOJYHAMBIB-
HHIX MJOTHH XOPOLUHMH MartepHanamu
ABJAAIOTCH NECOK H rpaBHil ¢ rajabKoil #
o6AOMKaMH CKaJbl, a TaKkxe MeJaKosep-
HHCTLIC HaHoCHble TPyHTH. B BmGpan-
HOM MaTepHane A0JKHO HAXOAHTHCH A0-
CTATOYHOE KOMHYECTBO MEJKHX (hpaxuui
A8 KCNOABL3OBAHHS MPH BO3BEACHHH
aapa. JKenateabHo HCNOAL3OBATH TPH
CTPOHTEALCTBE KAK HenpoHHuaemble, TAK
H NPOHHUAEMBIE MaTePHaAbl, OHAKO ne-
Aecoo0pasnuiM  ABAACTCA  YCTPOHCTBO
MAOTHHB UEAHKOM H3 OAHOPOAHOrO Ma-
TepHaaa.

B muTepecax 3KOHOMHH NPOEKTHPO-
BaHHe 3eMASHOM NJIOTHHH JIOIKHO Bec-
THCh U3 MECTHHIX MaTepHAJIOB ¢ MHHMH-
MajabHBIM pacxoaoMm GeToHa, raMHL HAH
MEJKO3E€PHHCTHIX FPYHTOB AN CO3NAHMSN
BOJAOHENpOHHUAeMBuIX saemenTor. Huxe
NPHBOASATCA HEKOTOpHIe npHMepH ye-
TPOACTBA MJIOTHH H3 pPasJHYHBIX Mare-
pHAJOB, OAHAKO NpPHBEACHHLIC JaHHBIC
HE JAOJNAKHB CHHTATBCA PEKOMElH1auHs-
MH, NPHrOAHBIMK Ha BCE CJAYuYaH, H Bbl-
Gop MaTepHaNoB NOJKEeH BCEUeao OCHO-
BLIBATLCH HA NOJEBHIX HCCAEJOBAHHAX
H anaamsax.

2. lNMpumepst npoekruposanus. Ha
puc. 26 nokasaH pauHOHAJLHBIN npo-
(GHaAb NJOTHHH A8 CTBOPA, B KOTOPOM
ANS CTPOHTEABCTBA MOXKHO HCMOJbL30-
BaTh  TOJABLKO NecYaHo-rpaBeuCThN
rpyar. DBawxafwsii  Boaonenponunuae-
MBIt MaTepuan, Kotopuil MOXer ObiTh
nosiyyen Ha paccrosuuu 20 xm, —cy-
rAMHOK. TPYAHOCTH B BBIEMKE ¥ Tpamuc-

Puc. 26. llpoexy msoTumm Ha nectaso-rpase-
ANCTONM OCHOBaHNH,
7~ xamennan nafpocss 09 a2 — nenponnusemoe
HAPO M3 cyramuzs; J— rposnfl 06 x; 4~
DECYINO-FPANCANCTOR OCHOSANNE: 5 - TC30 HIOTHMM M3
NECHAN0- FPARMEANCTOrO rpynTa.
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MOPTHPOBKE TAKOBbI, YTO CTOUMOCTH CY-
rMIHHKA 3HaYuTeJbHA, MNO3TOMY MpHMe-
HEHHE 3TOro MaTepHaia JOAKHO ObITb
OrpaHHueHo.

B COOTBeTCTBHH C 3THM NPOH3BO-
AHTCA OTPHIBKA TPaHWeH ¢ OAHHOYHBI-
MH OTKOCamH, joxoasiueir ao caaboi
CKaJbl, pacnojoKeHHOW Ha raybuue
15 #. Ckana pacuuumiaercss Ha WIHPHHY
4,5 M ¢ GoablIOH TIATENLHOCTBIO, H HA
PacuHIleHHOH MJOLlaAKe YyCTpauBaercs
AP0 H3 BOJOHENPOHHIAEMOro CYIVIHH-
Ka. Ocrasueecs NMpocTPaHCTBO TPaHILEH
3aMOJHACTCA HACYXO H TILATEJAbLHO YIVIOT-
HAETCA  KyJaykKoBbiMH Katrkamu. Ha
IUHPHHY 4,5 # B cepeaWHe TpaHuleH
YKJAAAbIBACTCHA CYIVIHHOK, a OCTaJLHON
o6beM 3anoJHseTCs  NecuaHo-rpaBedit-
CTBIM TPYHTOM, KOTOpHt olGpasyer ec-
TeCTBeHHOe ocHoBanHe. Hapn ocHoBaHH-
€M IJVIOTHHB! BO3BOJHTCA SAPO LIHPHHOM
45 M ¢ YKaTkoH CJHOAMH TOAULHHOM
20 ecm; caMa MJOTHHA YKaThiBaercsa Ta-
KHMH e CJOSIMH.

3aMmena CyrJIMHHCTOTO SIApA XKeJae30-
GetoHHO#t cTeHKoit TosmMHORN 0,3—
1,0 & asasgercs GoJjiee SKOHOMHYHBIM pe-
LIEHHEM, HO HeXeaaTelNbHa, MNOCKOJIBbKY
CYIVIHHHCTOe ajapo Oyaer Jayulle npH-
cnocabaHBaThea K JI06bIM  mepemenie-
HHAM TeJa MJOTHHBI H B oflueM oOKa-
Kercst 6oJee HagexHbIM, 4YeM GeTOH.
Ycaosusi JApeHHPOBAHHS B STOH CXeme
xopowue, TpaHuies B OCHOBAHHH SBJS-
eTCA MOUIHOA JpeHOM, B KOTOpPYIO BXO-
JIAT KpHBas JenpeccHH M3 siapa nJoTH-
HBI.

Ha puc. 27 noxkasad NPOeKT NAOTH-
Hbl, MPHMEHHMBIH A8 CTBOPOB, B KOTO-
pPhLIX HMEIOTCH MeCcOK ¢ CHJIBHOH npH-
MEChIO TVIHHBl H KPYNHBIH NPOHHUAEMBIH
MeCOK B JIOCTATOYHBIX  KOJHHUECTBAX
B Kapbepe HeNocpeICTBEHHO Yy CTBOpA.
Kak u Ha puc. 26, ycaoBusa yeTpoicrsa
ApeHaxa BHoJHe 6;1aronpuATHH H YCTOH-
YHBOCTbL coopyxeHusi obGecneuena, He-
MPOHHILACMBIHl CJOM, PACNOJOKEHHBA HA
15 M HuMKe OCHOBAHHMA TJIOTHHBI, HMeeT
AOCTATOYHYIO VYCTOHYHBOCTL HA CABHI.
BbhieMka B OCHOBaHHH AJs fApa MOXKeT
ObITh HCMOAbL30BaHA AJA JApeHama.

. Cxema nJoTHHH Ha puc. 28 npHMme-
HAMa U191 CTBOPA C TAKHMH JKeé TpyHTa-
‘MM, KaKk H B NpeablAVLIeM cayyae, HO
OJI0XKEHHeM TIOTHHBI Ha HEmpo-
fOM OCHOBAHHH. PHILTPAUHOH-

3 B nf mn Ax. M. Axectun.

Henponuuaemsii esod

Puc, 27, CxeMa NAOTHHN HA CYrAHHMCTOM
K KPYyNHOM necke.

! — nalpocka u3 xamun voawmpofl 0.9 & no cacK rpasas

p 03 M 2—unalpocka B3 xauus voawmuoft 06 x mno

caowo rpasas 0.3 a; 3 — xpynusfl necox; 4 — xpynunf
necoxa; 5 — CyranHoK.

Hasi BOJA, KOTopasi NpoHaeT yepes OTHO-
CHTEALHO  BOJOHEMPOHHLAEMYIO  IleH-
TPAALHYIO YacTb NJOTHHBI, NMOABHUTCH HA
HH30BOM OTKOCE WJH Y NOJOWBH OTKO-
ca. Beaencraue sroro, utoOW H36€xaTh
OTIaCHOCTH OMOJ3aHHS HH30BOrO OTKOCA,
He0OX0HMO  YCTPONCTBO  JIpEHAaXHON
MPH3Mbl, COCTORIER K3 uebHs, rpasus
necka. PuabTpauns, KaKk MOXHO CYAHTb
no cxeme, Oyjaer He3HAUHTENLHOMN.

B HECKONLKO HHOM BHAEe MOXer
OuiTh peureHa 3ajaua Ha puc. 29, xoraa
NPpH NpexHHX YCJAOBHAX MJIOTHHA pac-
NOJOKEHA Ha CHJIBHO NPOHHIAEMOM
OCHOBAHHH, HAYLEM Ha OGoJblIYIO Y-
6uny. B stoM cayvae ueaecooGpasHo
YCTPOHCTBO TJIMHSHOrO NOHYpa, BecbMa
BOJOHENPOHHIUAEMOr0 MO0 CPaBHEHHIO C
MecHaHbiM TEJOM MJIOTHHBI, KOTOpHI#A
OTXOAHT OT HeMpPOHHIIaeMoro sapa M
NPOXOAHT B BepxHui Obed Ha AAHHY,
npaMepHo pasuylo 10 uan OGosee Hano-

BODONEnDINULUCEMINE NAOTNIIE EXING

Puc. 28, Bapuant nJiotTuwe H38 HENPOHHUACMOM
OCHOBaHHH,

/ — HaGpocka u3 kawus Toammnoft 0.9 & no cA0K0 rpanus
0,3 x; 2 — cyramnox: & — duantp; f — Nusonofl Ganxer;
5§ — Xpynaufl necox.

WSl TV

DUcvame LpoLaMKmIId Loymnm

Prc. 29, CxeMa NAOTHHH HA NECYAHO-
FPABENHCTOM OCHOBAHHA,

[ — HOMYD HI CYrMIHKA, 2 — cyramuox; § - rpasuftunf
GUALTD, 4 — DPEHAKHAR KANABA. § — NCCSANOTPARCAN
CTuft rpynr,
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Puc, 30, Bapnanr n1oTHas H3 Cyrannxka Ha
CYrJAHHHCTOM OCHOBAHNM,

! = natpocxa N3 xauun roxwmxor 0.9 M no Ca00 rpanis
03 x; 2 — pecxuno-rpapcancTufl duaALTP; I~ Hud0pO#H
Ganxer; 4 — Cyrannox.

pam. Taxkoil MORYp HJAM 3AUMTHHIA TIO-
$AK NOYTH NOJHOCTLIO MNpexpautaer
OUALTPALMHIO H PE3KO YBEJAHYHBAET ee
nyts. [IpH 3THX YCJAOBHAX OCHOBaHHe
Oyaer HanoJAHeHO (PHALTPAUHOHHOR BO-
08, M ANA  NpeAynpexAeHUs BbIHOCA
FPYHTA B HH30BYIO HacTb B €ro OCHOBa-
HHH HEOGXOAMMO YCTPOWCTBO IpaBHitHO-
ro GUALTPA H APEHAKHON KaHaBHL.

Ha puc. 30 nokasan BapuaHr 3em-
AAHON MJOTHHL, NpPEeLTOKEHHBA  aas
CTBOpa, B KOTOpPOM MOXerT ObTh NOay-
YeH TOJbKO CYIJIHHHCTBHIH FPYHT M B KO-
TOPOM OCHOBAHKE TaK»Ke COCTOMT H3 He-
MAOTHHX cyrauukos. Jaa sroro caywas
3aJ10)KeHHE BEPXOBOr0 OTKOCa CHJABHO
yseanuusaerca, 4roOn #u306exXarth cnoa-
3anus. ITonorocts 06oKX OTKOCOB oOmnpe-
aensercs TakxKe HeoGXOAMMOCTBIO pac-
npenejieHHss Harpyskm Ha OCHOBaHHe
TaK, 4yTo6n He npeB3OATH MNPOYHOCTH
rpyHta ocuopanus. Heo6xonnmo oTme-
THTb, 4TO CcJAof GHALTPA pACNONONKEH
0 OCHOBAHHIO Y MOAOIUBLI BEPXOBOro
OTKOCa NJAOTHHBL. 3I710T HABTPYIOWMRA
cjoft ofecneunBaer ApPeHHPOBAHHE Ma-
JA0ro KOJHYECTBA BOAM # NpenArcrayer
HaCHIUILeHHIO HH30BON rpaHd OTKOCA.

3. Mpaxruyeckne PEKOMEHAALHH,
[MpakTiueckue pexoMeHAaUHH AR Npo-
EKTHPOBAHHA 3eMJIAHLIX NJOTHH MOryT
6uirs BKpatie CchOpMYJAHPOBAHM cCae-
ayroumum obpasoM: '

1. He nonyckaercs nepeass BOAM
yepe3 BepX MJOTHHLIL.

2. Kpupas aenpeccun He JAONKHA
BHIXOAHTL Ha HH30BOH OTKOC.

3. Bepxosoit oTkKOC JA0aXKeH OHTH
YCTORYHB NPM  BHE3ANHBLIX CHHKEHHAX
YPOBHA.

4. BepxoBoit # HH30BO! OTKOCH AOA-
MHB o6s1anath JAOCTATOYHON  [OAOro-
CTbio, 4TOOW ofecneyurs YCTONMYHBOCTH
MJAOTHHEL C BHICOKEM KO3 PHUHEHTOM
3anaca.

5. YKJOHB BEpXOBOro M HH30BOro
OTKOCOB 3eMJASIHON MNJOTHHB  JIOJKHB
ObTh NPHHATH TaxkHMH, 4YTOOH Kaca-
TeJAbHHE HaNpsKeHHSE B OCHOBaHHK
OBLIAH CYMIECTBEHHO MeHbIle Jaonyckae-
MBIX ANS JaHHOrO Martepuaia npu Jo-
crarouHom Kosdpdunuenre sanaca.

6. BosamoxHoers cBoGoaHoro npo-
X0/la BOAL! OT BEPXOBOrO OTKOCZ K HM-
30BOMY JOJKHA ObiTh HCKJIIOMEHA.

7. OuapTpauHoHHas BOaa, MNPOXo-
AALlas Yepes TeJO M OCHOBaHHE ILIOTH-
HBl M NMOA HeH, A0MKHA HMETh NPH BHI-
X0/1C Ha TMOBEPXHOCTb HACTOALKO MaJjble
JaBJEHHE H CKOPOCTb, HTOOB HCKJIO-
YHTh CABHI' YACTHLL I'PYHTa 10 OCHOBA-
HHIO.

8. Bepxopoft oTKoc poaxen GuiTh 3a-
IWHUIEH OT AeACTBHA BOJH, a HH30BOW
OTKOC — OT JAefCTBHA AOoXKaeH.

3emMasHas NJOTHHA JOJMXKHA INPOEK-
THPOBATLCH C BOAOCAHBOM TaKoft mpo-
NMYCKHOH C©NOCOOHOCTH, KOTOPHIl 3aluy-
THA On ee or nepeansa. B 10 Bpems
Kak OeroHnas Ham xKamenHoHaGpocHas
JIOTHHA C HEAOCTATOUHLIM MO pasme-
paM BOAOCAHBOM MOKET NPOTHBOCTOATD
NepeJHBY JAaxe npH 3HAYHTEALHOH
rayOune caosi BOAB, AJAS 3eMJsHON nAao-
THHB NEpPeaHB O3HAuaer paspyluenue.
[Tepeans uepes nJAOTHHY H3-3a HeapocTa-
TOYHOCTH pasmepa BojaocGpoca sBaser-
¢ Hanbojace uwacToit NpUuUKHHON asapum
¢ 3eMaAHbIMH naorunamu. Ha muormx
3eMJISHBIX TJIOTHHAX, HAXOAMIUMXCH B
SKCMAYATANHH H  HMCOWHX BOAOCAHB
HEeJ0CTATOYHOM NPONYCKHOM CNOCOGHOCTH,
BEAYTCH TINaTeaAbHble HaOMOACHHs 32
NnaBoOAKAMH.

ITpepbitienue rpeGHA NAOTHHB Haa
YPOBHEM BOAB JOAKHO NPEACTaBJATH
co6oit CyMMy BHICOT NPHAHBHBIX BOJH,
cefllly, BETPOBOrO HAaroHa M BHICOTH Ha-
Geravps BOAHB HA OTKOC MJIOC HEKOTO-
puift rapanTHfinbil 3anac, ycTanapaHBa-
eMbIif M0 TeXHHYECKHM COO6paXKeHHNAM.

IMpakTuueckn uasTpauus umeer
MECTO Ha BCeX MAOTHHAX, Kak 3eMmas-
HbIX, TaK H GETOHHHX, B TeJe MJOTHHHI
H B OCHOBaHMH. Xapakrep MarTepHaJos,
CJaaraloutux ocHosanus u Gepera, wmeer
pelaouiee 3HAYCHHe ANA ONpeaeneHus
BEJHYHHB QHAbTpauuu. 3anaueft npo-
€KTHPOBIUHKOB M CTPOHTENER ABARIOTCH
YMEHbUICHHE B KOHTpPOAHpoBaHHe (DHAb-
Tpauuy N0 GesonacHLIX npeaesos.
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B 3eMmasnoit nJOTHHE MNOJOKeHHe
KPHBOI AenpeccHH onpeiensieT OKOHYa-
TeJAbHYI0O KOHCTPYKUMIO KpenJeHHst OT-
KocoB. Jlasi NJAOTHHB H3 OAHOPOAHOrO
MarepHasa JanHus QUAbTPAUHH nepece-
KaeT HH30BOA OTKOC HECKOJIbKO Bhllue
noaowss naoTHns. Beaeacreme 3rtoro
HEeKOTOpas 4acThb HH30BOrO OTKOCA CTa-
HOBHTCS HACHILIEHHOM BOAOR M  MOXeT
NOABEPrHYTHCH OMNOJN3AHHIO B 3aBHCHMO-
CTH OT BBHICOTH TAKOro HACHIEHHS M Xa-
pakrepa KpenJeHus. Ycrpoiicrso ape-
HaXa HeCAOXKHO M TrapanTHpyer OTKOCH
NJAOTHH OT ONOJA3AHUA.

JAast 3eMASHBIX NJAOTHH, BBINOJIHEH-
HBIX H3 KPYNHMX MaTepHa’ioB, B KO-
TOPHIX KanuJasipHOCThH HE HMeer B.IHA-
HHS, KpHBas JeNnpeccHH npeacrasaser
co6oft no cyuecTsy KpHBYIO Hachinfe-
HHA, T. €. HaWBLICWIYIO CTPYHAKY Teve-
HHA. B 3TOM B APYrHX cayuasx xpupas
anenpeccHd Moxer OHTh omnpejenexa
KaK JHHHSA, HAA KOTOPOH HET TrHApocTa-
THYECKOro MAaBJACHHS M MOA KOTOPOil
HMEeTCA THAPOCTATHYECKOE  JaB/eHue.
310 onpeaeneHHe N0MKHO OWTL OYEHL
CTPOro pasrpaHHyYeHoO BO BCEX Cayuasx,
KOrjla  paccMaTpHBAIOTCA  3eMJsiHbE
naoTHHB. Ecan naotuHa caoxena H3
MEJKOro rpyHTa ¢ BBICOKHM KanuJaasp-
HbIM NOAHATHEM, TO HacHIUIEHHEe €ro MO-
KET HMeTh MecTO Ge3 rHApOCTaTHYeCKO-
ro J1aBJICHHS.

[Monoxenne AHHHH Aenpeccun AaA
3eMAAHON NJAOTHHH H3 OAHOPOAHBIX Ma-
TePHAJIOB HA HENPOHHIAEMOM OCHOBa-
HHH H TOYKa ee nepeceveHusi ¢ HH30-
BHIM OTKOCOM 3aBHCAT TOJAbLKO OT nomne-
peuHoro ceuenns nAoTHHu. Ee noaoxe-
HHE He 3aBHCHT OT QHABTPAUHOHHKIX
CBOWCTE Marepuasa MJAOTHHB, €CAH OH

OHOPOJEH.
4. NMoaoxenue KPHBOR  ACMPECCHM.
[Mpy  npoekTHpPOBAHHH  IKEJATENBLHO

HMeTh BO3MOKHOCThL MpeACKa3ars nojao-
KeHHe KPHBOIl JenpeccHH B nomnepeyHoM
ceyeHHH naoTHHN. Huxe npHBOANTCH
NprOAMKEHHB cnoco6  onpeaeaeHus
TOf KPHBOM, AOCTaTOUHMLII AAN npak-
THYECKHX ueaei. Pesyastarsl 3Toro
pacuera Xopowo COOTBETCTBYIOT HauGo-
Jee TOYHBIM MeToaaM.

Ha pnrc. 31 naoTeHa COCTOHT H3
[HOPOIHOTO MaTepHana Ha HeNnpoHH-
oM ocHoBauud; A u D —Toukn
' COOTBETCTBEHHO HH30BO-

VAT
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Puc. 31. Onpeaeacnue Kpunoft e peccun,

ro # BepXoBOro OTKOCOB MNAOTHHM
¢ ocHoBanueM; B — Touka mnepeceye-
HHA MAKCHMAJBHOI'O YPOBHS BOAM B BO-
AOXpAHUAHUIE C BEPXOBBIM  OTKOCOM;
B, —Ttouka nepeceyeHus  NPoAOaAKe-
HHS KacateabHOt K KpHBOR aenpec-
CHH C MAKCHMAJbHBIM YPOBHEM BOABI;
C — TouKa mnepecevyeHHs KacaTeJbHOR K
KPHBOR AeNpeccH# ¢ HH30BHIM OTKOCOM;
M —TrOPH3OHTANbLHAA NPOCKUMS  CMO-
YEeHHOr0 BEepXoBOro OoTKoca; /i — BepTH-
KaJabHOE paccrosivge orT ToukH B, no
Touk A, paBHoe Hanopy, BH3bIBalOLle-
My uABTPAUHIO; € — BepTHKaAbHOE
faccrosume or Toukn A 1o Toukn C;
— CPeiAHAA JAJHHA NYTH (HALTPAUHH;
b — nauHa OCHOBAHHA NJOTHHBI HJIH He-
NPOHHILAEMOr0 fApa.

[MocTpoenne Kpupoit aenpeccHH npo-
BOANTCA caeaylomuM o6pasoM:

1. Ecay  nponnuaemMocts  TpyHTa,
YJAOXKEHHOTO B 3eMJAAHYI0  IUIOTHRY,
OAMHAKOBA B BEPTHKAJLHOM M TOPH3OH-
TaJbHOM HanpapJeHHsiX, TO NJOTHHA
BHIYCPUYHBACTCH B HEHCKAXKCHHOM Mac-
wrabGe. Ecay ropu3oHTanbHash MPOHH-
AeMOCTh OTJHYACTCH OT BepTHKAJALHOM,
TO NMONEPEYHOe CeYCHHE MJAOTHHH BHIYEp-
YHBACTCA B HCKAXKEHHOM Macurale.
Jdast uckaxkennst GakTHYECKHE rOpPH30H-

Tajablble PAasMEpPhl  YMHOKAIOTCA HA
k.
ao e ko, — kosppuunent uab-
TPAaUHH MaTtepHasa B BEPTHKAJLHOM

HanpaBleHHH H R, — KO3)PHUKEHT

(pHABTPaUHK 3TOrO XKe Marepuana B
rOPH3OHTANLHOM HanpasjaeHuH. Bepra-
KajJbHbBe pa3Mepn OCTalOTCA HeH3MeH-
HBIMM.

2. Ha Hn30BOM OTKOCE Ha BHICOTE

h b
e= 3 pacnoJiaraerca Touyka C
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3. Touka B; namevaercs Ha OTMeT- k — gospduunent QuabTpan iy,

Keé MaKCHMaJbHOrO YPOBHS BOAM B MfcK;

BepxueMm Obede HA pacCTOSAHHH, PaBHOM h — nanop, su3bBalOWHA PUALTPA-

0,3 m or Toukn B. Ilposomurcst Kaca- UHIO, M;

TeAbHAR K JAHHHH DHABTPAUHH — JHHHSA
B,C.

4. INpuGaAnKeHHO BLINEPYHBACTCH ne-
pexoaHass BOrHyras KpHBag, HauHHalo-
Wascs OT nepeceyeHHss YPOBHS BOAMW C
BEPXOBHIM OTKOCOM (TOuka B), nepnen-
JAHKYJAAPHAA BEPXOBOMY OTKOCY H Kacaio-
wascs auunu ByC. Ilpu ovenn xpyroMm
BEPXOBOM OTKOCE MnepexoaHas Kpusas
MOx<eT ObiTb BLIMYKJIOH.

5. INpuGanxkenno BBIYEpYHBaeTcs
CJAerka BLINYKJAas nNepexoaHas KpHsas,
KacateabHas XKak K Jaudmn BC, T1aKk n
K HH30BOMY OTKOCY.

B CAOXKHBIX nAOTHHAX, COCTOSILIMX
H3 BBLICOKOHENPOHHUAEMOro siapa ¢ npo-
C/AOHKON KPynmHOro Marepuana, peako
NPHXOAHTCA ONpeAeadTb JHHHIO (DHAb-
TpauHn AAs BCEro nonepeyHoro ceye-
HHA NPH YCAOBHH, HTO NOJOMKEHHE STOH
JHHHM A8 HENnpoHuuaemoro sapa Gu0
TILATEABHO  ONpeAeseHO  ONHCAHHLIM
sbilie MetojaoM. Ilpu nposeseHun pac-
Yyeros HeoOXOAMMO MMEThb B BHAY, 4TO
pacxon uasTpaunn B ao6oM nonepey-
HOM CeueHMM OAMH M TOT Xe. Ecan mo-

JIOXKEHHE KPHBOH aenpeccud B npeaeax.

BEPXOBOro KJAHHA HEoGXOAHM, TO OH MO-
KeT OuThb H3006paken B 3aBHCHMOCTH
ot koshdpuumentoB duastpauun. Ecan
BMECTO  HENMPOHHIAEMOro OCHOBAHHA,
MPHUHATOrO B MPEAbIAYUIHX paccyxjae-
HHSX, NOA NJOTHHON HAXOAMTCHA CJOH
(IPOHKIAEMOr0 IPYHTA, TO ANAS 3THX XKe
YCAOBHIl H PasMepoB NOJOKEHHE KpH-
Boit nenpeccun Oyaer B GoasimimHcTBE
CAyYaeB HACHTHUHBIM CJAYHAl0 C HEnpo-
HAUAEMBIM OCHOBAHHEM.

Jdas Bcex npaxkTHYECKHX
KONIHYeCTBO (PHALTPYEMOi BOAN  uepes
nJAOTHHY Moxer Owmth rpy6o noa-
CUHTAHO C TOYHOCTLIO, C KOTOPOW onpe-
Aeaserca kosdhpuuwent GuaAbTpauHH B
AefiCTBYIOMIMX IWIOTHHAX, H3 caeayoule-
ro swpaxenns {JI. 14]:

cayuaes

0,04kh?

. K T (A

(31)

rae ¢ — pacxoa GUALTPAUHH HA eAHHH-
1y AJHHB NJIOTHHB, M°[cex;

| —cpeausss AaMHa nytu Quasrpa-
UMK, onpeaeaseMas H3 Bhipaxe-
HHA
=(1,13h 4-22)ciga - b, (32)
rae a— BHYTpeHuuil yroa, oGpasyembiit
HH30BbLIM OTKOCOM H TOPH30H-
TaJIbHbIM OCHOBAHHEM;
Z — BePTHKAJAbHOE paccTOsHHe OT
MOBEDXHOCTH BOJAW B BEpXHeMm

Obedpe 20 BEpxa NJAOTHHLI;
b — wHpHHA NAOTHAN NOBEPXY, M.

JA8 NAOTHHH, NOKA3aHHOA Ha pHC.
30, OTHOCHTENBLHO HENPOHHUAEMOR H OA-
HOPOMIHOMH, ABJSNETCA ONYEBHAHBIM, YTO
KPHBas JenpeccHH nepeceyer HHIOBOW
OTKOC 3HAYHTENbHO BhIIe MNOAOWBH,
yeMm Ha pHC. 31, ecan He OyaeT HCIOMb-
30BaH Kaxoil-1160 METO APEHHPOBAHUSA.
Ha puc. 32 ocyuiecTsaen aApeHax, u Ju-
HHA QHABTPAUMM MOHHIXKAeTCH, pacno-
Jarasch BHYTPH HH30BOTO KJAHHA B Ape-
HaXHOM <Ja0e.

5. Jlpenax wuu3osoro orkoca. Ha we-
KOTOPHX MJAOTHHAX VCTPOMCTBO JApeHa-
’Ka He mnpeacTasBasier 3aTpPYAHEHH#, no-
CKOJbKY Marepuaa HHu30BOil 4YacTH Ha-
CTOJILKO IPOHHIAeM, 4TO YCJOBHA Jpe-
HHPOBaHHA Beceraa xopowd. Tak, B
cxeMe Ha pHC. 28 npH HaJHYHH TNPOHH-
naemMblx cjaoes obecneyusaercs noaHoe
JPEHHPOBAHHE, HO M 33eCh JIOJKHO
ObiTh OOpallleHO BHHMAaHHE Ha 3aWNTY
noaowBs ¢ nomoubio Ganxkera. B stom
cJyvae BOKDPYr KaMeHHoro 6askera ykaa-
AbBaerca (QHALTP H3 rpaHyIHPOBAH-
HOro Marepuaaa, xotopuit Oyaer ces-
3aH C OCTAJNbHOH WAacThio KpenjeHus or-
KOCa H OCHOBAHHEM. JTa jaeraihb 4acTo
ocraercs 06e3 BHHMAHMA, HO HYXHO
CYHTATh, YTO uNeaecoolGpasHo ycTpau-
BaTh TOPH3OHTAABHNE dHALTPYIOWARA
CJ0H MNOBEPX BOAOHENPONHIAEMOro oc-
HOBaHHA, AJAA TOrO YTOOB HCKJIIOYHTL
BHIXON KPHBOR AenpeccHn na HH30BOM
OTKOC. ‘

Ha puc. 32 noxasana njoruHa, co-
CTOoslas H3 OAHOpPOAHOro MarepHana
Ha HENpOHHIAEMOM OCHOBaHHH, HO B
HH30BOH 4YAaCTH €e YJAOXKeH JApeHa)KHBIH
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c/0of HAH (GHABTP BAOAL OCHOBAHMS,
KOTOPHIfl OTBOAHT BOAY B HHKHHA Obed.

[Tpu 5THX yCA0BUSX JHHHA (uALTPA-
UHH MOXeT ObiTh BuYepYeHa B COOTBET-
CTBHH C ONHCAHHBIMH BhlILIEe NPHHUHNAMH.
Caeayer 3aMeTuTh, YTO HH30Bas 4acThb
MJAOTHHB CBOGOJAHA OT HACHIUEHHA BO-
noit. IMponycknass cnocoGuocTh PHALT-
pa JAOMAKHA CYUIECTBEHHO NpeBHIIATH
MaKCHMAaJbHBIl pacxojl uepe3 IMJIOTHHY.
[Tponycknas cnocoGHOCTL jApeHaxka Mo-
et ObiTh nojcuntana mno Gopmyae
Hapen. Ecau nponyckinasg cnocoGHOCTb
¢puabTpa BABOE MeHbIIE pacxoaa (uHAbL-
TPAUHOHHON BOAB Yepe3 MJOTHHY, A0A-
KHb OBITH NPHHATHL MEpLl N0 yBEJIHUE-
HHIO NPOHHUAEMOCTH GHJALTPA NyTeM
HenoNb3opanus Gonee KpynuelX mare-
puanos, Tpyé u np.

Hpenaxusie TpyGbl HCNOAB3YIOTCH B
3eMJAAHBIX IMJOTHHAX B TexX cayuvasx,
KOorja MarepHaj MJAOTHHB ABASETCH Ha-
CTOJILKO MOPHCTHIM, HYTO MOXKHO  OXH-
Aath OOJABIIKX (HALTPAUHOHHEIX pac-
xonoB. Taxkue TpyOHl YKJAAAWBAIOTCH B
GUALTP M3 NMPOHMIAEMOro MarepHana.
Tpy6u nepdopupyiorcss Takum obpa-
30M, 4YTOOB MaTepHaa (GuUAbTPa He Mor
MPOHHKRYTL B TpyGy. Hexkoropuie nera-
AH VKJAAKH APeHaXHbBIX TPYy6G Ha Ha-
MbiBHOH naorHHe Kuurcaeit mnokasasml
Ha puc. 33.

Jns 3eMAsHBIX IJIOTHH 4acTo npei-
CTaBJAAETCSH HEOOXOAHMBIM  YCTPOHCTBO
¢uabTpoB, AN TOro urobW npeaymnpe-
JHTH BHIMBIBAHHE MEJKOro Marepuana
u3 kpynuoro. OHn A0AXKHB OHTbL yCTpPO-
eHbl B BHAe TNOCJAEA0BATEABHO pacno-
JOXEHHBIX CJ0eB MaTepHaja pasauu-
HOM KPYMHOCTH OT pa3sMepa, cJjerka
Goabuiero, yeM MarepHaa MAOTHHBEI, 10
pasMepa, HemHoro 6oablllero, Y4em oOT-
BEPCTHE APEeH WM 3aUHTHOrO NOKpHI-
THA OTKOCA.

Yucao caoes o¢uantpa OGyaer 3asu-
CeTh OT H3MEHeHHs pasMepa wacTHu
MaTepHasa B NJAOTHHE H BeJHYHHB ny-
CTOT KPYNMHOro MarvepHana B JApeHaxe
AW HaGpocke. Bo MHOrHx caywasx
Tpefyembie peayabraThl MOryr OGHTH no-
JY4EHbI C OJAHHM CJOeM, OJIHaKO QHALTD,
~ BBINOJHEHHBbI B OHH CJON, MOXeT OHITh
 HeAoCTaTOMHO S(PGEKTHBHLIM H HAJeX-

Yacro npuMmeHsieTcst CJ0i  peyHoro
rpasuf ToAmMHON 45 cM, B KOTOpPOM

3 — raaspanianposaunan  rTpyGa;

Puc, 32. Bausiune apeHaxa Ha XPHBYW
AenpecciH,

§— anuun SuasTpanun; 2 — aApenax wan ¢raAnTp;
3« rpanun; 4 — necox.

30% wuactuuy Kpynuee 6 mm c nocrenes-
HeIM yBeauuenHeM 20 50—70 mm. Tlpn
TakoM (HALTPe BHIHOC H3 HEro 4acrHu
Gyaer orpauuued, Ecam TpeGyercs
buabTp Goablue OAHOrO CA0S, TO MHCIAO
HX MOXeT ObiThb YB@JIHYEHO NMPH TOJILH-
He caon 15—30 ca.

Ha puc. 34 noxkasap AOBOJAbLHO TH-
nHuHb GaHKeT M3 KaMeHHON HAOpOCKH,
zautuienusit GuaLTpoM H3 CJI0s necka
H CJ0si rpaBusi. Yray6jaenue B HENPOHH-
faeMbit ¢J0f HMEJ0 B JaHHOM cjaydae
cBoit ocobuit cMmbica. Choil HenpoHnuae:
MOrO MaTepHaaa TOJLMHON OKOJA0 5 M
0o6pa3oBan HenocpeACTBEHHOe OCHOBA-
e naoruubl. Tloa mum pacnosaraics
MOUIHLIA CJOA KPYNHOro necka ¢ rpa-

Puc. 33. Cxema apenaxa na naoruse Kanrcaefl,
1 — BacNUKA Trpaniew; 2 — spcunKa peuaNuM rpannen;

4 — orpoanan  TpyGa;
§ — apenax.
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Puc. 34, Tunuanufl Gauxer u3 xaxensofl
Habpocku,
I~ necqanuh Grantp 15 ca; 2 — rpaonitnuft Guavtp.

BHEM, HAXOAAHACA noA HEGOAbIUHM M-
apocraruyeckum aasaeunneMm. Husoso#
GaHKeT AOXOAHT A0 NpOHHIIaeMOro Mma-
TepHana, BCACACTBHE YEro HMeer MecTo
3HauHTEAbHAs (QuAbTpauus uepe3 OGaH-
KeT, BRIXOASLIAN g CTapoe pycJo.

Pacnoaoxenue apenaxen n  Quan-
TPOB AAA 3eMJASHBIX IVIOTHH MOXeT
ObiTb CaMbIM Pa3HOOOpa3HLIM H HMEThb
CBOH NpPEHMYIIECTBA H  HEAOCTATKH.
JAna OObLIYHBIX YCAOBHIl HaHJAYYUIHM
NpeHaxeM ABJAACTCA MOUIHHBA OGaHker
#3 xamenHoit naGpockn Ha 25—35%
BBICOTH IJIOTHHB ¢ BHIKJAAKOH Xopolue-
ro ¢punsrpa. Ecan 3naunTesbHOe ruapo-
CTaTHYeCKOe aaBhenne neficTByeT Heno-
CPeACTBEHHO Y MOAOWBH [JOTHHH, OHO
MOXeT OhTb YMEHBLUWEHO Ppacnoaoxe-
HHeM JApeHaxa u (uabTpa BhILIE 110
TEeYEHH!O, C TeM 4TOOH NOAYYHTHL HEKO-
TOPYIO NPHrPY3KY HaQ HHM, OAHAKO B
STOM cJayvae (HALTPAUMS VYBEJHYHBaET-
CA BCJEACTBHE  YMeHblLIeHHs nyTei
¢uavTpaunn.

Ecan apenax pacnosioXeH no OcCH
NAOTHHK, TO yBeanuusaercs GuanTpa-
UHS, HO 3aTO NOBHIUAETCH YCTOHYHBOCTS
naoTHHL. Bo MHOrHX cayyasx ueneco-
o6pa3nHo ycTpoHCTBO (pHaAbTpPa, pacno-
JOXCHHOTO B Npejaenax cpeaseft Tperw
pPaccTofHHA OT OCH IJIOTHHH 10 1o-
NOWBL HH30BOI'O OTKOCA.

Has ymenbuwiendst GHALTPAUAH  ye-
pe3 TesI0 NJAOTHHH NpHOEraT K VCTpoii-
cTBy siapa. flapo o6muHO OTCHInaercs
H3  CPaBHHTEJbHO  HENpPOHHIIAEMOro
rpyHTa, 4TO NpeanoyTHreabHee GeTOH-
HbBIX H MeTaaauueckux auadpparm. On-
HAKO BO MHOTHX CJay4asx fApO MOXer
ObiTh BLINOJAHEHO M3 O6eTOHA MM WINYH-
Ta TaMm, rae HeT NOAXOAAUIMX MECTHHIX
MaTepHanos.

IMoanoe HacHUleHHE MEJAKOro  He-
CBSI3HOTO MaTtepHaja IJIOTHHB BOAOH M
€ro BHICOKAf MOABHAKHOCTHL BO3MOXKHBI
NpH YCJIOBHH, YTO AEACTBYIOULHE Ipajiu-
eHTH Oyayr Ooablle <KPHTHHECKOro»
3HAYeHHsn, onpeaeasemoro no dopmyae
lapua {J1. lsrz

{,=7=(1— pX1,— 1)

rae i, — KPHTHYECKHA rpagueHT

LIHBAHAN,
h — pasHOCTb HAMOPOB, M;
L — aauna nyte GuabTpaunu, X;

P — NOPHCTOCTD;
Ts — YACAbHBI BeC rpysra.

Ecau manop HeMHOro yBeaHuHTCS

(33)

B3pe-

CBEPX TOro, KOTOpHIiI COOTBETCTBYET
KPHTHYECKOMY TrpajaHeHTy, MaTepran
noreuer, OyAer HMeTb MECTO MABJEHHE
cypposun.

BO3MOXHOCTL NOABJCHHS CEPLE3HLIX
CYQDO3HOHHBIX ABJCHEA MOXeT ObiTb
npeaynpexiaeHa co3jaHueM AOCTATOYHO

AMHHHBIX nyTefi  QuALTPAUMM  AaA
YMEHbUIeHHS THAPABAHYECKOro TpafH-
enra. Jlas seMasHBIX UIOTHH  MHHH-

MaJbHOE OTHOWEHHE AJAHHBI NyTH QHIAL-
TPauHH K Hanopy AOAXKHO OubiTh He Me-
Hee 5, YTO laer WeCTHKPaTHBil Koapdu-
UHEHT YCTOMYHMBOCTH MNpPH VIEeALHOM Be-
ce rpyura 2,65 u 50% nycror.

JA8 CHABHO NMPOHMHAEMOro OCHOBA-
HHA [PH OTCYTCTBHM ApeHa)xa MHHH-
MaJbHOEe OTHOUIeHHEe nyTH (uUAbLTpauuM
K Hanopy AOMKHO OuTL He MeHbuwe 8
nan 10.

8. SJIEMEHTBI 3EMJISHBIX IVIOTHH

1. CnocoGm Bo3penenns. Bosseacune
3eMJAHLIX MJAOTHH MOXeT OuTH ocylue-
CTBJACHO:

4) METONAOM NOCAOMHOR YKJIANKH —
MarepHaa IJIOTHHW paspabartbiBaercs
OKCKaBaTopaMu, CKpenepamu, aparaan-
HAMH, JOCTABJASETCH HA NJAOTHHY, OTCHI-
naercs, pa3paBHHBAETCH, CMauuBaercs
H YKathiBaercs;

6) meToaOM HambiBa — Marepuan
paspabaThiBaeTCH JOOHIME  METOAAMH,
HO NOCTaBJSETCA M VKAAALIBACTCA C MNo-
MOILLIO BOABI;

B) MOJAYHAMBIBHHIM Cnoco6oM — Ma-
TepHaN YKAAANBAETCA C BEPXOBOH H HH-
30BOf rpaHeif MAOTHHN B Buae aam6,
NPOCTPAHCTBO MEXKAY KOTOPHIMH 3anoJj-
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HAETCH BOAON, a Marepuan, yKJaalbl-
BaeMblit Ha BaJbl, CMBIBAETCH K LEHTPY
NAOTHHBL.

Tlocne pacuHMCTKH MECTHOCTH 1OA
NJOTHHY HanGojee OTBETCTBEHHOH 3a-
AayeR ABAAETCH TIOArOTOBKAa OCHOBA-
Huga. OHO aoMKHO OBITH NOArOTOBJE-
HO TaK, 4TOOH He OLJI0 pa3feJbHOR mno-
BEPXHOCTH MEXAy MaTepHajioM OCHOBa-
HHA H MarepHaiaoM nJjoTuHsl. EcTecrt-
BeHHAas NOBEPXHOCTL BCMAXHBAETCH M
Goponyercst nepea YKIajaKol Ha Hee
MarepnanoB nmjotusbl. Ecam  rpys-
Thl B IVIOTHHY VYKJajbBAIOTCS CYXHM
cnocoGoM, NOoBepXHOCTbL OCHOBAHHS CMa-
uHBaeTCs N0 YKJAAKH NEepBoro cJos, C
TeM uTOOB KaTOK BAAaBJAMBAJA TNepBHI
CJIOH HOBOro MaTepHana B CTaplii.

[Tpn naceinHoM cnocobGe  yKaaaku
WIOTHHBL  MaTepHan  pacnpeaensiercs
TOHKHMHE CJOSIMH H ykarteiBaercs. Or-
MeueHBl CcJayuyau, Korjaa marepuan cGpa-
chiBajscs ¢ 3crakaj. Takofi Mertox He
AOJIXKeH NPHMEHATHCA, TAK KaK OH Ja-
€T NOPHCTOe H HeYCTONYHBOe TeJa0 MJO-
THHBI, CKAOHHOE X onoasanHio. Caou no-
/e YKaTky He J0JXKHM ObiTh TOJLLe
30 cm; OoOLIMHO JKeNaTeéabHO aeaaTth HX
ToHbwe. Ilo-Buaumomy, HauJAYuLIHUM
cnoco0oM YKJAAKH NMPOHHUAEMBIX MaTe-
pHAJIOB ABJSETCA CO3/aHHE CJ0eB TOJ-
wHHOM 20—25 oM, a AAA  CKHMaeMbiX
CBAI3HBIX TPYHTOB TOJUIHHA CJOA He
nonxua npepbiwate 10—15 cu.

TpebGyemasa nJaOTHOCTH Teaa NJAOTH-
Hbl Onpejessercs Ha OCHOBAHHH mnoJe-
BHIX ONMLITOB H jocTHraercs noaGopom
TOJUIHHBI CJ0€B, HHTEHCHBHOCTBIO yKar-
KH, BeCOM KaTkoB. THNHYHAA NJAOTHHA,
BHIMOJHEHHAS TaKHM Cnoco6oM, MoKasa-
Ha Ha puc. 35.

BoaonenponnuaeMble CBA3HbBE Ma-
TepHanbl JONXKHH  of6najnate nepen
YKATKOH  ONTHMAJAbLHON  BJAAKHOCTHIO.
M3annaa 1oaBHKHOCTL MartepHafos
NMOA JAEeHCTBHEM MABHXKYIIHXCH KaTKOB H
MAWHH  yKaspiBaer Ha H3IGHTOYHYIO
BJAAXKHOCTh. EC/H BAaXKHOCTL BeaHKa, TO

Puc. 35. IMaormsa Kousac.

Hewo-Mekcuxo.

v

l"-i-ﬁamxn: 2 — npounnaemuft yxaran-

wul rpynt; 3 — nenpounusemml yxaran-
MR rpynT; 4 — AMMKR CKOAB,

-

MartepHany HeoGXOAHMO AaTh HEKOTOpoe
BpeMs noJexarb, noka H306bITOYHAs BO-
Aa ucnapurcs. Jas yMeHbweHHs Baax-
HOCTH TFpPYHT2 MOXHO pEKOMEeHA0BaThb
YCTPOHCTBO ApeHaxeill HenocpeACTBEHHO
B Kapbepax.

HuKHHEe CcJ0H BBICOKHX  3eMJASHBIX
MJIOTHH JOMXHBE HMEThb BJaKHOCTh, He-
MHOTO MEHbUIYIO ONTHMAaJbHON, YTOGH
HCKJIOYHTb H30LITOYHOE NOpOBOE AasJie-
HHe. BooOuwe rosopsa, B OOJAbIUIHHCTBE
cayuaes 1ueaecoo6pasHo 6paTh BEJHYH-
HY BJAXKHOCTH MaTepHajJoB HECKOJbKO
HHXKe onTHMyMa. Ecan onbiThl noxass-
BAIOT, YTO JKEJaTeJAbHO JONOJHHTEJNbHOE
VBJaxHeHHe, ueaecooGpasHo a06asiasiTh
BOAY pa3GpbarHBaHHEM M0 YKAaTaHHOMY
CJI0I0 mepea YKJAajaKoH HOBOro <Jos, no-
CKOJIbLKY B 3TOM CJyuae JaBJeHHe Kart-
Ka BbizoBer GoJee MM MeHee paBHO-
MepHoe yBaaxkHenne caos. JloGapka
BOJAB! IIPOH3BOAHTCA K HOBOMY CJIOIO He-
MOCPEACTBeHHO nepea ykarxoi. las no-
JAVYEHHSI XOPOWHX Pe3yJbTATOB YKaTKH
HEO6XOANMO NMPAKTHYECKH HACHIATL HH-
KeJeKalni Caoi npaMO nepes KaTrkoM.

Hauayuwum THnoM KaTtka aBjsieTcs
KyJIaYKOBBIH, XOTSi MOryr GbITH C ycne-
XOM NMpHMEHEeHbl ¥ IJIajKHe KaTkH. Toa-
IHHA CJIOEB MOCJe YKATKH VCTaHaBJAH-
paercss oObiuno 10—I15 cx ana  wenpo-
HHuaeMuix Mmartepuanos ¥ 20 cx n Go-
Jee — sl NpoHHuHaeMbX.  YaeabHoe
NaBJieHHe KaTKa Ha TPYHT JOCTHraercs
noaGopom.

OGvemublii Bec MarepHasa NJAOTHHB
B MJIOTHOM TeJe 3apaHee H3BCCTEH, YTO
H onpeaeasier TpeOYeMyI0 TEXHOJOTHIO
VKaTKH: THN KaTKa, BeC €ro, YHCJIO npo-
xonoB. OO6BYHO ¥KeJaaTeabHO, 4TOOH
o0BbEeMHBIT BeC YKAaTaHHOTO Marepuana
HECKOJbKO mnpesbias oOGbeMHbI Bec
IPYHTa B €CTECTBEHHOM 3ajieraHuH.

TpeGoBauus K NJAOTHHAM, BO3BOAH-
MBIM  HaMBIBHBIM W NOJYHAMBLIBHBIM

cnoco6aMu, aHaJOrHYHB MpeablAYyIIHM.
[TonyuamuiBroit cnocol sBjasiercss B He-




40 3EMJISIHBIE U HABPOCHBIE IMJIOTHHBI

[ra. 4

KOTOphIX cJayqasix 6GoJjiee JelieBhM M
yaAoOHBIM. B TO e BpeMs IJIOTHHBI, Bbl-
NOJIHEHHBIE HaMBIBHBIM cnocoboM, o0-
JafaoT AOCTATOYHOH YCTOHYHBOCTbHIO, &
Ha NOJYHaMBIBHBIX HAOMOAANHCH Cay-
yau oOpyueHus.

[Mpn HaMbIBHOM MeTOZE MaTepHal,
NOCTYNAIOWHA H3 JIOTKOB MJAH TpPYO, OT-
KJaJbiBaeTcsl N0 oTKocaM INIOTHHB; 6o-
Jee KpynHble YacTHubl OCTAI0TCA Ha O1-
KoCax, a MeJIKHe YaCTHUbL! MPOABHTaIOT-
Cs K UEHTPY, NMPHYEM MeJbyailliHe ne-
PeXoasiT B UEHTpaJbHbi NPYAOK H OT-
knaaeiBaioress taM. [lpu atom noaowsa
H OTKOCH IVIOTHHB siBAsiOTCS  GoJjee
NPOHHUAEMBIMH, 4TO ofecneyHBaer oOT-
BOJA BOAbI OT WEHTpPaJbHOH YacTy MJo-
THHbl. Jlaxe B ToM cayuae, ecam ape-
HaX siApa OCYUIECTB/ASETCS NO BepPTHKA-
JIH, 3TO SIBJAEHHE HMEEeT MeCTO He TOJb-
KO B fiipe, HO H B 30Hax TeJa NJAOTHHBI,
NMPHMBIKAIOWHKX K SApY.

B naotHHax, BHINOJHAEMBIX MOJYyHA-
MBIBHBIM Crnoco6oM, MaTepHas Ha OTKO-
Chl MJIOTHHB YKJajabiBaeTcs H3 CaMo-
CBAJIOB H 3aTeM CMbIBaeTca CTpye#
BOJALI THAPOMOHHTOpa, OGoJee MeJKHH
MaTepHas MNpPOXOAHT B UEHTpaJbHBIH
NPYAOK M OTKAazabiBaercs, obpasys sn-
po, a 6osnee KpynHble HACTHULI OCTAOT-
ca y mecra cO6poca. B pesyabrare 3T0-
ro 30HBI MJOTHHBI, 1O KOTOPHIM MpPOHC-
XOAHT JBHKEHHE CaMOCBAJIOB, HepejaKo
nony4ajsucr Gosiee NJAOTHBIMH H MeEHee
BONIONPOHHULAEMBIMH, YeM UEHTpaaAbHaR
yactb. B Hekoropeix cayuasix Objo OT-
MEUYEHO, YTO Marepuan, MNOCTYNHBIUHI
H3 CaMOCBaJIOB B BaJbl, Gojiee NJOTEH M
HenpoHHUAaeM, YeM OTJOXKHBIUHACH noc-
Je pasmbiBa. Ocraiomancs B npyjake Bo-
Ja MeIJIEHHO NMPOXOAHUT uepe3 TeJo NJo-
THHBI, B pe3yJbTaTeé HEero cO CTOPOHBI
UeHTPaNbHON YacTH NJOTHHBI BO3HHKAeT
rHApPOCTaTHUECKOe aaBJeHHe Ha 0OOKoO-
Bhle ee rpaHH. BeaenctBue HaaMuus B
TeJe NJOTHHB JHH3 H3 CHJABHO YBJAX-
HEHHOTO MEJKOro MarepHajna yYCTOHYM-
BOCTh TaKHX IJIOTHH 3HAYHTEJbHO HH-
Ke. ITOT MeTOj MaJlo MPHMEHSeTCH.

HauGoasumee pacnpocTpanenne mno-
JAYYHJ METOjl HaMblBa, NPH KOTOPOM BO-
na (s Buae cTpyH) noa 6ONBIUEM AaBJe-
HHEM MNojaercss M3 TrHAPOMOHHTOpAa M
HanpasJseTcsi B BBHIEMKY, NOAIEXKAILYIO
paspaborke. CKOpPOCTL CTPYH, BBIXOAS-
e 13 ruPOMOHHTOpA, AocTHraer 30—

60 m/cex. -Paspyuwiennpie marepuannl
VHOCATCH nO JOTKaM HaM Tpybam, no
KOTOPHIM OHH MOCTYNAIOT B TEJO MJAOTH-
Hbl. MuHHMAABHBIA VKJIOH NOAAIOLIHX
J0TKOB H TpPyO cocrasaser 3—6% s.3a-
BHCHMOCTH OT MaTepnasa. ['pyHT B Kapbe-
pax paspabarbiBaeTcs pasaHYHBIMH CNO-
co0aMH B 3aBHCHMOCTH OT €ro IVIOTHO-
CTH, TPaHYJOMETPHYECKOro CoOcTaBa H
AAALHOCTH MEPEeBO3KH.

2. Marepnan aas HaAMBIBHBIX NJAOTHH.
He Bce marepHanabl rogsatrcs AJd8 ycrT-
poHCTBAa HaMBIBHON nAOTHHB, Tak, Ha-
NpHMEp, HEXEeJaTeNbHO HCNOJAL30BATH
OYCHb MEJKHH OJHOPOAHLII MaTepmasn,
NOCKOJILKY B TeJe NJOTHHB oH Gyjaer
YJIOKCH C MJAOTHOCTHIO, MEHblIe KPHTH-
yeckod. Taxke wneueaecoo6pasHo HC-
NOAL30BaTh TPYHTHl M3 OYEeHb MEJAKHX
YacTHU, TAKHX, KAK TJAHHB M HJAbI, 1O-
CKOJbKY 3TH 4acTHUB! C TPYAOM ocena-
I0T H co3iaiorT GoablUHEe HEeNJOTHOCTH B
ykaaake. [lostomMy xenaTenbHo, 4TOObI
yYKJAaabiBaeMblii Matepuan OblJI HEOHHO-
poaHbIM mo ¢paxkunsm. Hanayumui ma-
TEPHAA AN HaMBIBHBIX IJTOTHH JaioT
JEIHHKOBBIE OTJIOXKEHHA, KOTOPble CO-
AepxKar Bce d¢pakuuH, OT TIAHHH A0
KPYNHOH rajabKH, # OueHb YAOGHW aas
TPAHCNIOPTHPOBKH.

OnTHManbHBIK MaTepuaa aas  mio-
THHB, NOCTaBAsieMbil M3 Kapwepa, 10J-
Ked coaepxare 15—30% wmeaxoro Mma-
TepHana (Cymech H MEAKHA necoxk Kpyn-
Hoctbio or 0,005 a0 0,15 mm), G6éabias
YacTh KOTOPOro NOMXKHA HATH B 54po, a
OCTaJibHas 4YacTh MEJAKOro mnecka (or
0,15 mm no raapkun aumamerpom 15 cm
H Gosbilie) AOMKHA BATH B TeJ0 NMJAOTH-
Hel. Mexay STHMM KpallHHMH npejena-
MH KPVYNHOCTH uMeercs Goasllioe KO-
JHYeCTBO (pakuui, KoTopble MOryT
ObiTh  MCTOABL3OBAHB A4 YCTPOWCTBA
NJOTHH.

Caeayer unaberars KONJIOHAAJNbHbIX
MaTepHaJoB AJAS ycTpo#dcTsa sapa, aa-
e eCJH 3TOT MarepHan npHCYTCTBYyeT
B Kapbepe. I'py6ble ranin H HAL 5BAS-
I0TCSl  HAHOOAee YIAOBJETBOPHTEAbHLIM
MarepHajoM Aas fapa. Aaen Xasen H
ApPYrHe HCCNeA0BATeAH HAlIH, 4YTO 3¢-
(exTHBHBLIA AHaMerp wmaTepnana sapa
ponxern ObiTh we menee 0,01 mm. Ilpn
STOM AHaMmerpe dpakuuit saApo yniaoT-
HACTCH BMOJHE VAOBJACTBOPHUTENLHO, NMpPH
BBICOKOM Ke mpoueHnre 06ojee MenKux
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¢pakuuit ynaorHenue sapa uaer Goaee
MeJIeHHO.

B npowsoMm ObId OTMEHYEHBl HEKO-
TOpHie ABAPHH C 3eMJASHBIMH  JOTHHA-
MH, KoTopbie ObiIM CBf3aHbl C HepocTa-
TOYHON wHpHHOK sapa. JKeaareanHo
HMETh FHAPABJAHYECKH HaMBITOe AApPO C
VKJOHaMu rpaseit 3:1 uam 4:1.

Marepuan HapyXHBIX NMPH3M MJOTH-
Hbl floaxeH obGaanarth Goabuwield npou-
HOCTBIO HA CABHTI, YeM MmarepHasa sjapa.
Kpome TOro, ouerb BaxHo, 4ToObl 3a-
UWHTHBIA caoft sapa Obld 3HAYHTEABLHO
Gosice HenpoHuuaeMmbiM, uem sapo. Tax,
NPH Pa3sHOCTH BOJAOHENPOHHUAEMOCTH B
100 pa3 ofecneyuBaercs YCTOHUMBOCTL
naoTuusl. C 310 TOUKH 3peHus, eciau B pe-
AJbHBIX NJAOTHHAX UeHTpaAbHAs 4acTh
wupunoit 3—5 u Oyaer orseuarh Tpebo-
BAHHAM, KOTOpPHE NPEeAbABASIOTCH K #i-
py, TO STOr0 BNOJMHe JAOCTATOMHO AR
MOJAYYCHHS YCTOHYHBOCTH M BOJOHENpo-
HHLaeMocTH coopyxenus. Haumennbinas
WHPHHA #ApPa A0AKHa OWThL NOpAaKa
6 M, YTOGH HCKJIOYHTH HEOAHOPOAHOCTD
ykaaaks. C stoil ueabio HeoO6XOAHMO,
yTOoON BepXHHE CAOM MJAOTHHM (7—9 M)
HJAM, N0 Kpafineil mMepe, ee fApO BHNOA-
HAJAHCH METOIOM YKAaTKH.

Ocankn 3eMAAHLIX TNJOTHH 33BHCHT
OT MarepHaja nJOTHHLI, OCHOBAHHA H
Merona cTpoureancrsa. Ilpunsto Bosso-
ANTD NJAOTHHY HECKOABKO Goabluell BHi-
COTH M IIHPHHBI, YeM ee MNpPOeKTHHEe
pasMepsl.

Jns Tena nAOTHHBE, BBINOAHSEMOTO
CAOAMH TOMMHOR 15 €M npoHHUaeMO-
ro HJH HENpoOHHILAeMOro MarepHaJa,
HEeT HeoOXOAHMMOCTH MPeAYCMATPHBATH
OCANKY, HO HYXHO HMeTb B BHAY, 4TO
OCaJlKe MOXEeT NOABEPrHyTHCH OCHOBA-
ane naoTHHel. Jas yKaTaHHOR NAOTHHHI
AONYCTHMAsA BEJAHYHHA OCAAKM  COCTaB-
aser 1%. Jlas HaMbiBHOR NAOTHHB
OCA/IKH CBA3aHbl C YNJOTHEHHEM fApa M
3aBUCAT OT TIpPaHYJOMETPHYECKOro co-
crasa HaMuiBaeMoro martepuaaa. ony-
CTHMAS BEJHYHHA OCAJAKH HE NpeBbla-
er 4%. Ocanka ocuopauus Koaebaercs
B Goabwux npeaeaax — or 0 10 8% 8wl
~ COTHl NMAOTHHBI, npuuem HauGoabwasn

DCANAKA HMEET MeCTO B nepHoa CTPOH-
eabcTea. [lpenennnsie 3naueHus ocai-
{ nocje OKOHYAHHH CTPOHTEABLCTBA
PHHB JIOJDKHBL OBiTh He Goaee 6%.

3. Kpenaenne  BEpXoBOro  orkoca.
BepxoBoft Orkoc nAOTHHM yKpenjasercs
KAMCHHBIM MOKPHITHEM MM  IJIMTaMH.
[TokpbiTHe AOAKHO OLITH YAOMKEHO Ha
X0poluo -noao6paHHbil GHALTP B MOKeET
OblTh TpEX THMOB: B BHAE KaMeHHON
HaOpOCKH, CYXOH KaMeHHON Kaaakm M
KJA2JIKH Ha pacTtsope.

Kamennas wuabpocka COCTOMT M3
KaMHell, cOpachiBaeMblX C CaMOCBAJIOB H
BaroHeroK. Ato Haubosee KeaareabHuift
THN 3aUHTH OTKOCZ H3-3a €ero jeiue-
BH3HBI M XOpOLIEro Kayecrsa, OH XOpo-
WO NpHHOpaBAHBaeTcA K JA00BM oOcajn-
KaM naoruusl. Hukakux pacyeros no
STOMY THOY NOKPHTHS OOHL4YHO HE npo-
H3BOAAT, H pasMepsl ero onpeaeasiores
Ha ocHoBauHH onbliTa. OnbIT 3KcnaAyara-
UHH MOKA3BLIBaeT, MTO TOJIHHA NOKPH-
THS He JoaxkHa Oute Menswe 609%
BWCOTH BoaHH. O6byHo HaGpocroe
Kpenaense umeer roammHy 0,5—1,0 .
Kamenn, ynorpeGasemuit aas naGpoc-
HOTO KpenaeHHs, NOJIKEH HMeTb pasMmep
He MeHee MNOJOBHHBI TOJUIHHB CJNOSI M
HauMeHbwni pasmep 8—10 ex. Ha puc.
36 nokasama THOHYHAS KOHCTPYKUHS
sToro nokpuitus. Kamennas maGpocka
JAONKHA YKJAAMBATHCA HA XOPOINO MPH-
roToBAeHHB GHALTP.

Cyxas KaMmMeHHass KJajkKa COCTOMT
H3 KamHef, TuareJhHO BPYYHYIO YKaa-
ABIBAGMbLIX NO NOBEPXHOCTH OTKOCa €
HAHMEHBIUHMHE NMYCTOTAMH MEXAY HHMH.
B MecTHOCTAX, rae KaMmeHn jgopor, a
pabouas cHaa aewesa, TOT THN Kpen-
JIEHHA MOXeT OKa3aThCs Jeluesjie npe-
AbIAYLIETO.

Kamennas kaaaka Ha pacreope
npeacrasaser <co6ofi MoOIUEHHe, B KO-
TOPOM BCEe WIBBI MEXAY KAMHAMH 3a/0H-
Thl UeMeHTHHIM pactsopom. He Bce kam-

N e e o €3
St S g s

apeepwaid 2palud (&= EMae >70 %)

Puc. 36. Tunuunas KOHCTPYKNMS KpenaeHus:
OTKOCa Kamennolt maGpockcil,
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HH noaxoaaTr aas mowenua. Onn poa-
AKHb 00sa1aTh ONpeaeJeHHOH TBep-
AOCTHIO, NPOYHOCTHIO H YCTORYHBOCTHIO.
BOAbUWHHCTBO BYAKAHHYECKHX  MOPOA
AaeT OYeHb XOopollee NOKpPHTHE.

Jdas KpynubiX COOpPYXeHHH npume-
HfeTcs OEeTOHHOE NOKPHLITHE BEpPXOBOIo
orkoca. [lepBuiM THNOM ABASETCH MO-
HOJIHTHOE MNOKPHITHE, COCTOsIee H3 He-
NPepLBHLIX  KeJe300eTOHHHX  IUIHT,
YJAOXKEHHLIX MO BCEHA NOBEPXHOCTH OTKO-
ca C apMHpOBaHHEM B KaXXJOM Hanpas-
nenun no 1,6%. Toamuna MOHOAHTHOTO
GETOHHOrO KpenJenus jaocrarouna 15—
20 cm. HdpyruMm THnoM GeToHHOro nmno-
KPBITHS SBASIOTCA OTAENbHBIC [JIHTH
paamepom 2X2 m. Takume KBaapaTHble
naeau He TpeGylOT APMHPOBKH, TOJ-
IHHA NJIHT — NOpAAKa 15 cm; nNAHTH
YKAQJBIBAIOTCH C pasfeNbHbLIMH LIBAMH,
¢ TeM uToOn HMETb BO3MOXKHOCTL NPpH-
cnocoOHThe K aedopmaunsM  OTKoOca.
Bo Bcex caywasx ycrpofictea GeTOHHBIX
MOKPHITHA B NAHTaX AOMKHH OHTH
‘CAeJAaNbl PA3rpy30MHBIE JIPEeHAXKHBIE OT-
sepcrus. [laomans orsepcrhit pasHa
15% naowaan ocuosanns. JIpenax npe-
NATCTBYET BHIMOPY OGAHIOBKM HpH OnNo-
POXKHEHHH BORXOXPAHHAHILA,

Ha 3eMasHBX naoTHHaX BBHICOTOM
Gonee 10 M HA HH30BOM OTKOCE yCTpau-
salorca Gepmui. [Ipn nponycke wuepes
3eMAAHYI0 MJOTHHY Tpy6 HAH  BOAOBO-
A0B  HX nesecoo6pasHo  yKaAaausaTh
B CneudansHofi Tpanuiee Ha GeTOHHBIX
onopax.

9. HABPOCHBIE WIOTHHBI

Kamennona6pocHele NJAOTHHH 1OAY-
YHJAH PacnpocTpaHeHHe MPH CTPOHTE]b-
CTBE B OTAAJEHHBIX MECTHOCTAX, Kyaa
AocTtasKka ueMmenta Jjias GeTOHHOM nAo-
THHB ofXxoautrcst ouenb Jjoporo. Psaxa
TAKHX TJIOTHH HMECT 3HAVHTEJbHYIO BH-
cory. Tak, nanpumep, naoruna Coarc-
NPHHIC, nNoKasaHuwas Ha puc. 37, HMme-
er Boicory 98 M; npoekTHpyloTcs ewe
Gonee BbicoKHe naoTHHH. KamenHona-
GpocHbIe NJOTHHB JOMKHH  BKJAOYATH
BOJIOHENPOHHILAEMBIfl 9JIeMEHT HJIH B BH-
Ae sapa, Kak Ha puc. 38, nau B BHAE
9KpaHa ¢ HanopHoOft CTOPOHB, Kak no-
Kazano Ha puc. 37. OOBYHO KaMEHHO-
HaOpPOCHHE NJOTHHH MNPOEKTHPYIOTCH NO
IMNHPHYECKHM RaHHBIM, HO HMEIOTCH
HEKOTOpBIE MNPaBHJAAa NPOCKTHPOBAHHSA,

Puc, 37, lonepaguoe cedenue NAOTHHE
Coarcnpuure,
I~ meaca06eTORNNS NaRTM TONwMNOR or 099 2o 03
2~ ACPCBANNOL  KpehaCHNe; J — LUCMENTAUNONNNE CKDA-
Kiun; 4 —coofoanan walpocka: § — NAOTHAN YKABAKS
Xasin,

KOTOpb€ AO/IKHB BCEraa YYHTLIBATLCS.
Meroant pacuera ycTORYHBOCTH KaMeH-
HOHAOPOCHRIX NJIOTHH aHaNOrHYHH
3eMAAHBIM.

[lpn noaroroBke ocHOBaHHS nOA
NAOTHHY HEOOGXOAHMO CaMBIM TILATENbL:
HboIM 00pasoM OYHCTHTL MOBEPXHOCTS,
C TeM yToOn HabpocKa yKJaaabisazach
HEMoOCpPeJACTBEHHO HA OCHOBAHHE, a He
Ha Kakoi-an60 NpoMexyTouHnifi CcJoi.
Baxueilee tpeGosanue X OCHOBAHHIO
HabpocHONl nJAOTHHB 3aKjJlouyaercs B
TOM, 49TOOH ero MarepHan He mnoasep-
rajcfi OCaake MJAH pasMuBy npu Guiab-
TPauKH wepes Hero soaw. Jlasa npeay-
NpeXAeHHs Takoft QHALTPauUMH ycTpan-
BaeTcss 3y06 10 HENpPOHHUAEMOro OCHO-
BaHHA. 3y0 NOAMKEH 3axXBaTHBaTh pyc-
JI0O H CKJIOHH YIeabs, npHuyeM ocobas
TPYAHOCTh 3aKJAOYAETCH 8 VCTpolicTBe

rHOKOTO CONPAMKEHHA MEXAY SKPaHOM
H 3y60M NJIOTHHBL.
Cospemennnie HaGpOCHHE NJIOTHHB

BHINO/IHEHH NPH OTHOWIEHHH BHICOTH K
IIHPHHE OCHOBaHHA, passoM 2,5—30.
Hu3osoft oTkOc aeaaercs ¢ YKJAOHOM,
PaBHbLIM YIJly €CTECTBEHHOro OTKOCAa Ha-
GpachiBaeMoro MarepHaia, T. €. [NpH-
mepHo 1:1.3—1:14. Ecan ortkoc Goaee

Kpyroit, T0 Tpe6 AONOAHHTENbHAR
ero ofpaGoTka. Bepxosofi oTkoCc BHI-
NOJIHAJICH OOHYHO € yKJAOHOM 1: %/,

[To nocneaunm gpammmym cuuraercs Go-
Jiee JKeJaTeqbHBIM NpPHIaBATL BEPXORO-
MY OTKOCY TaKkXe yKaoH nopsaxka 1:1,3,
KaKk Ha puc. 37.

Hanopnas rpass naotuun jnenaerca
OGHIYHO CJIerKa BOTHYIOR OT JIHHHH OT-
Koca, ¢ TeM 4TOOH He npon3oulIo BHIY-
YHBAHHA SKPaHa NpPH OCajlKe MJIOTHHHI.
[MaoTina BucoToRt ceuiue 30 M nomkHa
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Puc, 38, [Tonepesnoe ceqenne naoTuns Crusenc.

1 — xpyonan Habpocka; 7 — xpyannit MaTepnan; J-— meaxufl mavepwan; 4 -~ xavenuan waloocxa cO CuAUNDANMEM
(1,5 & noam na | A KA43KR); § — yRATANNOE HENPOHNUACNOE RAPO ((ECHAHO-IPIBNANAN CMOCK).

HMeTb LWIHpHHY rpeGus He MeHee 4,5 M,
¥ jaaxe Oosee HH3KHE MJAOTHHBI AOJIXK-
Hbl CHalxaTbcsi rpeGHeM UWIHPHHON He
MeHee 3 M.

IlpakTHyeckass yCTOHYHBOCTH  Ha-
GpPOCHBIX IJIOTHH OYeHb BEJIHKA, MpHUEM
K03(PHUHEHT 3anaca JOXOAHT X0 5 HJH
6. Tem He MeHee NpH NPOEKTHPOBAHHH
NJIOTHHB JIOJIKHO ObiTh OGpallleHoO BHH-
MaHHe Ha KauyeCTBO OCHOBAHHS C TOYKH

cOpachiBanusl uJIH moabema KamHa. Ha
nacTHHe COATCHPHHTC NPH YKAAAKe rpa-
HHTA MAakCHMajbHas BuicoTa cOpoca Oui-
aa 50 m. Ilpaxkrtuueckas Bwicota cOpa-
ChIBAHHA YCTAHABAHBACTCH ONLITHHIM Ny-
TéM ‘Ha Mecte pabor.

Pasmepnl kKamuelt uam ramb, cGpa-
ChIBAEMBIX B TEJO IVIOTHHBI, PasJHYHbL.
Ilpu OOBIYHBIX CaMOCBaJgax MaKCHMalb-
HBit BeC rabl6 He AOMMKEH mnpeBbIaTh

Pure. 39, IMaoruna Hawrarana.

CK3 M& ONHUWECHHYID NOBCPXNOCTE; 2= NEPeMOHHMA YXAOH, J — OTXOAW Xaprepa; 4 — meSens or 12 20
~ DECOX; 6 — PRALTP; 7 — HEDPONNRACMMA CAON ¢ yxarxof; & — QUALTPAUNOMNAR 32ACKNKA; 9 — MATEPRAX

! —Ha
75 mu;
M3 L X3pLepa; [0 — weaxan Opaxums; JJ — CPeAHAN;

12 — xpynxan;

13— xpynufl  Xames; /4 — nOArOTOBACHRAR

DOBEPXKOCTS, OUHILEHNAR 20 CXAAM; J5—-PHEMXA 20 NAOTHOM CXAIN; /6 — BHOMKA [OA OCHOBANNE SXPANA,

3peHHsi  ONMAaCHOCTH
NJOTHHBI MO HeMy.
OcHoBHasi 4acTb IVIOTHHBI JAOJKHA
ObITh BBHIMOJHEHA H3 MNPOYHOH CKajaM,
KOTOpas He CMOXeT CKOpPO paspyllHThb-
ca H pacrpeckatbes.  CoBsepileHHO
HeMPHTOAHBl CJAaHUeBble NOpoan, a Tak-
JKe Te CKalbHble TMnopoabl, KOTophie
pacTpeckuBaloTes npH B3puisax. Meron
YKAaaKH HaGpOCKH MeHAeTCHs B 3aBHCH-
MOCTH OT BBICOTHI YINeJbA W pacnojoxe-
#Hs Kapbepa. CnocoOBl 10CTaBKH KaMHs
M3 Kapbepa H BBHIIDY3KH ero Ha mJOTH-
HY BecbMa pasnoolbpasunl. Hmeiorcs
Pa3sAHYHBE TOYKH 3DEHHA Ha BHCOTY

COCKaAb3bIBAHHA

3 1; npu cOlpoce ¢ KeNC3HOAOPOKHOH
naaropMbl K KPYnHBIX CaMoCBaJjoB
BEC OTAEJbHBIX MO MOXKET AOXOAHTHb
B cpeatem no 10 7.

B KawectBe npOTHBOGHALTPAUHOH-
HOTO MEpONpPHATHA YCTpaHBaeTcs BOAO-
HeNnpoHHUAeMBbIH  3KpaH.  3auUTHLINA
SKPaH MOXKeT OBbITh CAeJaH AEPeBAHHBIM,
CTaNbHBIM HJAH GeTOHHBIM. B HekoTophiX
CAy4Yasix ero MOXKHO BHLITIONHHTL H3 ac-
¢haavToGerona. JlepeBsiHHbie  3KpaHHI
MOJKHO BCTPETHTH JHIUL Ha CTAapbIX NJo-
THHAX, H NOTOMY NPaKTHYECKOro 3Haye-
HHA OHH HE HMEIOT.

HauGoaee pacnpocTpaHeHn cTanb-
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Hble 3Kpanbl. OHH BHINOJHEHH Ha NJO-
tHHe [lsnpos, Ckarseit u ap. Temne-
patypHbie WBH OGHLIYHO BHINOJHAIOTCS
Y-00pasHbiMH; COCHHeHHsT MOryT ObITh
3aKJeNnOYHbBIMH HJH CBAapHBIMH; 3auiuTa
9KpaHa OT BO3JEHCTBHA BOALI H BO3J1Y-
Xa OCYUIeCTBJAAETCH CneuHaJbHOR  OK-
packoit. Meraaauyeckuit sKpaH Ha mJjo-
THHe Ckarseff npu TLlaTeJbHOR OKpac-
Ke yepe3d 40 Jser skcnayaralMs Haxo-
AUTCH B XOpOILEM COCTOAHMHM.

Ha HekoTopuX NJOTHHAX NpHMEHEeH
Kesne300eTOHHBIN 3KpaH; MHHHMAaJbHASA
ToatuHa sxpana 30 cx. Beronusie min-
Thl pazmepamu a0 9X 18 # yKiaauBalor-
Csl CO WIBAMH pPacCLIHpeHHus.

JAs BBHICOKHX NJAOTHH B Y3KHX
VieabsiX JAOJMKHO OLITH NPeaycMOTpeHo
YCTPOACTBO  TOPH3OHTANbLHBIX  LUIBOB,
ofecneunpaounx  GecnpenaTCTBeHHYIO
ocaaky miaotuHbl. Tlonnas BepTHKa/b-
Hasg OCajka Ha psajae NJIOTHH NPeBHICH-
Aa 5% BHICOTHI; rOPH3OHTAJBLHOE CMe-
meHne Moxer Ouith Takum xKe. Ecau
YVKJAajKa TeJa IJIOTHHB BbINOJMHAETCH
AOCTATOMHO TIMATEIBHO C HCNOAb30BA-
HHEM THAPOMOHHTOPOB AJ51 3aMNOJHEHHS
MYCTOT MEJKHM MarepHaJjoM, TO Nepeo-
HayaJbHafg ocajaka Moxer ObiThb J0CTa-
TOYHO BEeJHKA, HO B nocJaeayloueM
ocaaka He A0JAXKHA npesbluath 2% BHI-

cothl, Taxk, HanpuMmep, Ha NJOTHHE
Conrcnpuure Bbicotoit oxkoao 100 M
npoekTHpyemas ocagka Ouaa 1.8 m
npu rOPH3OHTAJBLHOM cMmenue-

Hun 1,3 M. DakTH4YECKas BepTHKaJbHAs
ocajaka Ha rpelGHe cOCTaBHJa BCero
anwb 06 x. Ocanka HeoaHOpoaHA W
HesepTukaabna. HaGaionaercs TennaeH-
UHS K CABHIY B HanpaBJeHHH, NepreH-
AHKYJSAPHOM HanopHon rpauu. Boabwoe
BJAHAAHHE Ha oOcaaky umeer d¢opma
yieass. Ha naotune Coarcrnpusrce Mma-
KCHMaJIbHOE CMEelleHHe HMeJOo MecTo
npaMepHo Ha paccrosinny 40% no BH-
COTe€ OT OCHOBAHHS MJOTHHHI.

Meakue o6GJOMKH CKaanl M MBAD,
NPOHHKAA B NPOMEKYTKH MEXAYy KaM-
HAMH NMOA JAEHCTBHEM JOXKIA, MOryT
NPHBECTH K CMELUeHHI0 KaMHEeH Ha-
6pocku. llostomy uenecooGpasno 3a-
6/1aroBpeMeHHO  HCKYCCTBEHHO 3aMbl-
BaTth MOPH B TeJ€ IJIOTHHB MEJKHM
MaTepPHaJOM C NOMOUILIO THAPOMOHHTO-
poB.

O6Gvem BOAW N5 3aMbiBa nop A0J-
KeH COCTaBJaATL npumepno 2—4 »® Ha
I »% xaanku. TlocTosHubIA nNpPOMBIB
B npouecce CTPOHTENLCTBA 06ECneynBaeT
{IPEABAPHTENBHYIO OCAAKY IVIOTHHHB H
TeM CaMbiM NOBBLIIAET ee YCTOHYHBOCTD.
KpoMe TOro, nmocTosiMHbifi NMPHTOK BOAB
BbIMbIBAeT HEGOJAbUIHEe JHH3B MeEJKOro
MaTepHana, HCKJIOYasi MEeCTHbIE OCaAKK
KaMHueil. XapaxkTepHo, NTO Ha NAOTHHE
Can TaGpuaab Ne 2 npombis 6uis1 npo-
BejleH B OYeHb orpaHudeHHoM obneMe,
B pe3yJbTaTe YEro npH NepBOM JXKe CHJb-
HOM J10K/le NMpOH30oUIIa Ocaaka Ha 3,5 M,
KOTOpas BbI3Baja pa3spylleHHe XKeJie3o-
6eToHHOro SKpana.

. Ouenr BakHO C TOYUKH 3peHHS
YMEHBIUEHHS OCAJAKH IJIOTHHLI MOAGH-
pPath OKpyramie xKaMHH 0e3 OCTPuIX H
TOHKHX rpasnefi, KoTophie JOMAIOTCH NpH
NOBHILEHHH Hanopa.

Ha na6Gpocunix naorunax, He aony-
CKAIOUWHUX flepeansa 4epes Hx rpeleHsb,
AO/IKHB OBITH NPEAYCMOTPeHB  ChelH-
ajabHble BOROCOGPOCH.

HutepecHbiM  MeponpuaTHeM  no

- 06ecneueHHio BOJAOHENPOHKIAEMOCTH Te-

Ja NJAOTHHN  ABASETCA YCTPONCTBO
NJOTHOrO AAPAa M3 FAHHH HAM CYIVIHHKA
Mo THNY HAMBIBHBIX MAOTHH; HEKOTOpbLe
CXeMbl 3TOro ycrpoficTsa nokasaHsl Ha
pruc. 38 u 39. Heobxoaumas ToawmHa
fiApa 3aBHCHT OT BOAOHENPOHHUAEMOCTH
mMaTtepHana. Bo BcakoM cayuae MOXHO
OTMEeTHTb, YTO SAPO He A0JKHO OBTh
CAHIIKOM TOHKHM.
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[Ton TepMHHOM <«OCHOBAHHE» IOHH-
Maercsi BCS Ta 4acTb IVIOMAAH TNOA
IJIOTHHOH M B HENOCPeACTBeHHOH OJH-
30CTH OT Hee, KOTopasi B TOW MM HHOH
cTeneHH Oyaer noABepratbCs  BO3AEH-
CTBHIO HArpy3KH, Pa3MbiBY HJIH (HJIb-
Tpauuu. Xopoluee OCHOBaHHE  JOJIKHO
o6Jafath  JOCTATOYHOH  MPOYHOCTHIO,
11 TOro 4YToObl BHIAEPKATh BeCc COopy-
KEHHS H MpeaynpeanTb ero CKoJbiKe-
uie. OHO Takke JA0/KHO OHTHL jocTa-
TOYHO INVIOTHHIM BO H30eKaHHe upes-
MepHBIX yTewek soawl. IlporHBoaasae-
HHE JOJIKHO ObITh CBEACHO K MHHHMY-
My, @ pacxoas! BOAB, cOpaceiBaembie
Yepes BOJOCJHB HJIH BOAOCOPOCH!, He
AOJKHBI HApywartbh ocHopauus. das no-
JIYUEeHHA KaueCTBEHHOrO0 OCHOBAHHA He-
OGXOAHMBI  3HAYHTEJbHbIE MNOArOTOBH-
TeJbHble paboThl. HYXHO NOAYEPKHYTH,
uro Goaee uem B 90% cayuaeB paspy-

UIeHHe TUIOTHH SIBHJIOCH  CJEACTBHEM
HEeKaYeCTBEHHOro OCHOBaHHS.
OG6bIMHO TNPOM3BOAUTCS  pacyKCTKa

HEeIVIOTHOrO TPYHTA [0 CKaJibl, OfHAKO
Koraa ray6uHa 3ajieraHusi KOpPEHHBIX
MOpPoA 3HAUHTEAbHA, NMJAOTHHY NMPHXOAUT-
csl CTpOHTb HaA caabGom ocHoBauuu. Pe-
WAOWHM B 3TOM BOMpoce SABJAAETCH
3KOHOMHUKA.

10. MOATOTOBKA CKAJIBHOTO
OCHOBAHHA

[TosepxHOCTL cKaJbl GbiBaeT OOLIYHO
HeNpoYHON M HenpHroAHON AJs OCHOBa-
HHus. B HEKOTOpBIX cayuasx HeoOXoauma
PACYHCTKA CKaJbl Ha JOBOJBHO 3HaAYH-
TeJdbHYI0 ray6uny. OO6bvem 3TON paspa-
GOTKH onpejeasieTcsi nyreM reoJioraye-
CcKnAX uccaenosauuii. Ilpn noaroroBke
OCHOBaHHA JAOMKHO OHITh obecneyeHo
CONMPOTHBJICHHE COOPYIKEHHS  CABHIY
KaK Mo NMOBEPXHOCTH, TaK H B ToJule
r'pyHTA.

I OcnoBroe BuuManue 8 1. 5 06paw(eHo
13 TIPOMIBOICTHEHHLIC # XOHCTPYKTHBHHE pexo-
MCHAAMMK, OCHOBAHHBIC Ha ONLTE CTPONUTEABCT-
83, Hcexmovenn ofumenssectunie pacverst (uas-
paun no Jleny. COKpauleHHO H3JOKEHH BO-
OCH conpaxenua Obedos, no Koropum Ha
= P HMCETCA JOCTATOUHO JAHTEpary-

Jas KOHTPDOPCHBIX NJOTHH Ha He-
CILEMEHTHPOBAHHBIX CJaHuax co c¢aabo
HAKJOHHBIMH  TJIACTAMH  WJH  APYTHX
c1abbiX OCHOBAHHAX HeoGX0AHMO
YyCTPOHCTBO  MIyGOKOi  BbIeMKH ' NnOA
BepXoBoit 3y0, KoTopasi 3anoJHAercH
XKes1e300eTOHOM,  MPOYHO  CBA3AHHLIM
¢ naotunoi. Jdaa Toro uroGul Tesao I10-
THHBl HMeJO HauboJblUYIO CBA3DL C OCHO-
BaHHEM, HeOGXOAUMO mpoBejeHHe Tia-
TEJbHOH MOATOTOBKH NOBEPXHOCTH OCHO-
BaHus. Tonuaiwuit caoi rpasu ao6oro
BHAa HA NOBEPXHOCTH CKaJbl MOXKET Ha-
PYUIHTH CBA3b MeXAy O6eToHOM H OCHO-
BaHueM M obecueHHTb BCHO pabory no
NOArOTOBKE OCHOBAaHHA.

[Ipn noaroToBkKe CKaJAbHOro OCHOBA-
HHS HE CcJejyeT JAOnycKaTbh HaBHCalo-
WHX NJOCKocTeH M caeayer usberaTh
BEPTHKAJbHBIX IJIOCKOCTEH, 3a HCKJloye-
HHEM TeX cJyyaes, rje OHH COnpArawT-
Csi,C BEPTHKAJbHBIMH  CTPOHTENbHBIMH
IIBAMH.

B Tex cayuasx, xoraa ckajaa, Ha-
NPHMEp CJAaHIbl, HMEeT TEeHACHIHIO
K PaspylieHHIO NpH CONPHKOCHOBEHHH C
BO3/lyXOM, OKOHYaTeJbHas OYHCTKA OC-
HOBAHHSl JOJI’KHA INPOBOAHTBECA HENo-
CPEACTBEHHO nepea YKJAanKoi OeroHa,
B NMPOTHBHOM CJlyuae CKa/Ja MOMEeT Bbi-
COXHYTb H, HanKTaBIUKCh BOJOH OT Ge-
TOHA, 06pasoBaTh CJOH rpaA3H  MeXAy
OCHOBAHHeM M MJIOTHHOW M TeM CaMbIM
HCKJIIOYHTD MEXAY HHMH BCSIKYIO CBfA3b.

B HCKAIOYHTEJALHBIX CJay4asx, Koraa
CKaJjia pacnajaercs oueHb ObICTPO, MO-
AOULIBA KOTJOBaHA JOJIKHA BCKpPHIBATH-
Cfi Cpasy M HeMmeaJNeHHO o6pabaThiBaTh-
cl GHTYMHHO3HBIMH HJH achaiabTOBBIMH
BOJIOHENPOHHILAeMbIMH MaTepHasaMH.

B mo6biX CKaJbHBIX OCHOBAaHHAX
MOXKHO OXHjaaTh HeGOJbIIOH (HALTpa-
IUHH HJH npocayHBaHHA, MOCKOJBKY CKa-
Jaa moOoft NnpoYHOCTH BCeraa MMeer He-
KoTopbie TpeuHbl. OCHOBHBHIM  Heno-
CTAaTKOM GHABTPAIHA ABARIOTCA CO3]a-
HHE €l0 TMpPOTHBOJAABJEHHH, a TaKxKe
BO3MOXKHOCTb BBIMBIBAHHA TOHKHX CJO-
eB IIHHBl HJIH TNecKa H, HaKoHell, HeKo-
ropasi norepsi BOJIBL.

Hnsi Toro uroGbl yMEHBLIIHTH (GHIb-
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TPauHo B caa6LIX OCHOBAHHAX N0 Heol-
XOAHMON BeJAHuNHbl, TpeGyercs yCTpoH-
CTBO BBLICMKH MJH HCKYCCTBEHHON He-
nponnuaemoft 3asecsl noa 3yGom mnao-
b, JIas CKaabHBIX OCHOB2HHH BbIpa-
Gotaum aBa THna 3y6a: TpaWues, 3a-
noaxenHas GeTOHOM, H UEMEHTalUHOH-
nan 3aseca. [lepeuift THn npeanourHre-
JeH BeaeacTsHe ero HeGoaAbWIOH CTOHMO-
ct. Jlo ycrpo#icTBa UEMEHTAUHOHHbLIX
3aBeC B OTACJbHBIX HCKAIOYHTENbHBLIX
cayyasx Geronunie 3yObfl yCTPauBAJHChH
na rayousy ao 15 s n Goaswe. B no-
ceHee BpPEeMA YCTAHOBJEGHO, WHTO le-
MEHTAlHOHHAs 3aBeca BecbMa 3(dek-
THBHA H Hejaopora. BoJbIIHHCTBO BBHICO-
KiX OGeTOHHBIX nJoTHH cHalxeHo ue-
MEHTAUHOHHON 3aBecoft ¢ BEpXOBO# CTO-
POHBl OCHOBAHHMA JUIA MPEAYNpPekKaCHHs
(GHABTPALLHY, YTO BMECTE C APEHAXHLI-
MH OTBEpPCTHAMH B HH30BOM YacTH, 3a
3aBecoi, NPaKTHYECKH CHHMaer ee npo-
tHBoaaBaenne. JIns HEBHICOKHX IVIOTHH
Ha XOPOWMX CKa/JAbHBIX OCHOBAHHAX
yCTPOMCTBO 3aBec # JApeHaxa He sABAA-
eTcsl HeOOXOANMBIM,

[lemMeHTauus CKaJbHBLIX OCHOBaHHA
CAYKHT AAA YIJIOTHeHHS OCHOBaHHSA
C UeAbI0 YMeHbUIeHHS (HALTPAUHH H
NPOTHBOAABJCHHSA, a TaKxe Aaa yKper-
AeHnA caabuix ¥ paspylleHHbX Mopoi.
Beaeacreue 3TOro MNPHHATO  HAYHHATH
UeMEeHTAUHIO caalbiM  pacTBOpoM  le-
menra 1:5 nan 1:6, nocrenenno yse-
JHYHBASA KOHUEHTPAUHIO pacTsBopa no
Mepe ykpenaenust  ocwosauns. Ilpu
TOM METOAe pacTsop He TOJAbLKO J0-
cruraer Haubosee OTAAJICHHBIX TPEULHH,
HO M BLI3bIBACT HaAHMEHbUIHEe Hapyiue-
HHS  ecTecTBeHHBIX oTaoxennil. Jlas
OKOHYATeNLHON UeMeHTaUHH 4acTo MnpH-
MeHsieTcsi pacTBop H3 | uwacTh ueMmenra
M 2 yacrell BOAW; Aas OuYeHb CJaabo#,
paspylieHHofi OXaJnl B OTASNbBHBIX Cay-
yasix npumensaiaca pacrsop: 1 wacrb ue-
menta Ha 0,6 wactu Boaw. B uHexkoro-
pPHIX cayuasiX NPH HAAHYHH  TeKyLle#H
BOAB B TPEIUIHHAX CKAaAbl NPHMEHseTcs
YNJAOTHEHHE OCHOBAHMN TOPAYHM  ac-
dhanbTOM.

B 3aBHCHMOCTH OT THMA OCHOBAHHA
PHMEHAETCH HeCKOJLKO BHIOB UEMEH-
TAIHOHHLIX 3aBeC AJAA NpeaynpexaeHus
duasrpaurn. Kaxasfi BRI COCTOMT H3
OAHON MAH HECKOABKHX JHHHI CKBAXKHH.
OnuHa JHHHS CKBa)XHH HeoOxoauma

NMPH MaAbIX AaBACHHAX; NpH OOJLLIKX
A2BJCHHAX HEOOXOAHMO YCTPOHCTBO He-
CKOJIbKHX MNapaijeibHBX JAHHHA CKBa-
AKHH, 3aKJaanBaeMblX Ha HeGoabluyio
ray6uny, Ho Ha 6GoJabloN nJaowany.
O1n0KeHHs TrAHHB, NMECKa W waa B
TOHKHX TpeWHHAX He HMEeT CYLIeCTBEH-
HOTO 3HAYeHHA AN YCJOBHH (uabTpa-
UHH, HO KPYMHLIE TPEIUHHH H KaBepHHI,
3anoJHCHHBIE T'PA3bIO, MOTYT OKasaThCs
OUeHb OMACHBIME MOCJAE HANoJHEHHs BO-
AOXpaHHAHINE, nO3TOMY ueaecoolbpas-
Hbl OYHCTKA 3THX noJjoctefl H Kapepu M

3anoasenre HX GETOHOM € MNOCJACAYIO-
et uemenrauuen.
Bepxuas wacrb UeMEHTAUHOHHBLIX

CKBAXHH R0MXKHA OMTL odopmaena =
BHAe TpyOu ¢ HapesKoff, Kotopas mnpu-
COCAHHACTCA K pacTBOpoOHacocaM, Tpy-
Obl 10MKHBI  OBITh 33aaHKEPeHH WM
cHa0xKeHbl NpPOTHBOBECAMH AJIs npeay-
NpexAeHHss BHPHBAHHA KX JAaBJACHHCM
B TpybGax.

Beauunna nasaeHMSs NpH UeMeHTa-
HHK BHIGHPACTCA OYeHb TUIATENLHO, MC-
X0Af H3 TOro, NTO Har{HeraeMuit mnoxa
AaBJEHHEM pacTBOP HE JOJMKEH fIpoH3-
BOANTL nepemeulenns nopoaw. B 10 xe
BpeMs JAasaeHHe JA0AKHO ObiThb aoCTa-
TOYHBIM, YyTOOK obecneunTtsh ObLICTpoe Be-
AeHHe paboT u JOCTATOYHYIO TrAYOHHY
NPOHHKHOBEHHA WEMEHTHOr0 pacrBopa.
Ecan ects onacenue, 4TO NpH uUEMeHTa-
IHA MOBEPXHOCTHHIEC CJAOH MOTryT OniTh
paspylieHn, UeMeHTauus Bejgercs 3
NOTEPHHN MAOTHHE MNPH HenoaHOM ee
oxkonuanud. Cpeumaasnme Gyposue
cranky obecneyusalor Oypenue H3 ro-
TEPHHL.

[Mpr o6GpasoBaEuK UEMEHTAUHOHHOM
3asechl HanGoaswias rayGuHA CKBaXKHH
B 3HAYHTEALHON MEpe 3aBHCHT OT Xa-
pPaKTepa CKaABl; HMEeTcs ISMNHpPHUecKoe
npasuao, HE oTamsapmeecs ocobof
CTPOrocTbiO, KOTOPOE COCTOHT B TOM,
yro HaunbGoammias ravOHHa UeMeHTa-
UHH TIOA MNOBEPXHOCTLIO CKaAbl 10JK-
Ha ObiTb paBHA ORHOM HETBEPTH TIH-
APOCTATHYECKOrd Hanmopa Haja nopepx-
HOCTBIO CKadb. EAMHCTBEHHBIM TOUHLIM
npHeMoM onpeaeaenus Tpefyemoit ray-
OMHB UEMEHTAUHHN M NaBJACHHA SABAAECT-
cs onbiTHoe Harmeranue. [locaeanee 3a-
KJI04aeTcs B moxase uyHCTOH BOAM B
CKBaXXHHY C H3MEpeHHeM pacxona Ha
3a/1aHHOM JABJACHHH.
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Kak ykasmiBanoch pasee, Goabluas
HacThb HEpa3pylIeHHBIX WeMEeHTHPOBaH-
HBIX CKaJbHBIX nopoa ofJjajaaer aocra-
TOYHOM NPOYHOCTHIO WISl BO3BEAEHHA HA
HHX NJAOTHH OOBIYHOH BLICOTHI.

OnHako npH  NPOCKTHPOBAHHK M
H3BICKAHHAX A0MKHO ObiTh oOpauieHo
BHHMAHHE HA TPEUIHHH H MYyCTOTH B

CKaJe, Ha BHLIBETPEHHBIC H pa3pyLIeHHbIE
30HbI, KOTOpHIC, pa3aessis OCHOBaHHE Ha
oTaeabHble GJIOKH, MOTYT TNPHBeCTH K
HeoaHOpOAHBM  nedopmaumsam.  Has
TaKOro THMA OCHOBAHH{ Xopouixe pe-
3YALTATH NMOAYHAIOTCA NPH UEMEHTAUMH,
npHYeM npeaBapHTEJbLHON  onepaumne
SIBNASETCA MNPOMLIBKA TpeulHH. Y3Kue
TPeUwHHbl MOryT OBITH JErkKo MnpoMBITH
H 3aueMeHTHposBanbl. Kpynubie KapepHul
3anoaHnoTca GeTOHOM.

Insi HEeBBICOKMX MJIOTHH MOXHO J0-
MyCKaTh COXPaHEHHE PAaCHHIIEHHBIX He-
Gonbwux naolwianek caaboit cxaawm B
NPeAnoJIOKeHHH, YTO IJIOUWaAb OCHOBA-
HHS NJIOTHHW HX nepekpoer. B psaae
cAyyaes BepTHKaAbHble ray6oxue Tpe-
UIHHB H KaBepHb! BBIYHIIAANCH M 3anoJ-
HAJAHCH OETOHOM TOJNBKO Ha raylHRy,
NIOCTATOYHYIO ANA obGpa3zoBanus MpPoGKH
B Tpemune. He npeacraeasercs Bo3-
MOXHBIM YKa3aTh Kakoe-JH060 mnpasHI0
ans onpepeseHuss HeoOGxoaumoro 06b-
eMa HAH BEPOATHOH CTOHMOCTH LEMeH-
Tauun. Jlannpie A0AXKHEB ObiTh noayue-
HBl M3 3KCMEpPHMEHTa B HaAType.

Jlas yMeHbUICHHS THAPOCTATHYECKO-
ro JaBJeHHsl M CHHIKEHHA B3BELIHBAIO-
WHX YCHJAHH MO OCHOBAHHIO INIOTHHBI B
HEKOTOPHIX Cayyasax neaecoobpasno aas
BBICOKHX IJIOTHH  NPOGYPHTH JIHHHIO
CKBAXKHH HHXKE NO TEeHEHMIO AJAs mpeay-
npexaenuss duavrpaunn. JpeHaxHbie
CKBa)KHHBl BBIBOAATCA B APEHAXKHYIO
ranepeld HaH  Kakoe-1uGo  apyroe
VCTPOHCTBO, J0OCTATOYHOE AJAR OTBOiA
GHUALTPAUHOHHON BOAL B HHXKHHA Gbed.
[ penaxkunie CKBa)KHHB HE AOAXKHH Oy-
PHTBCA A0 Tex nop, noka He Gyayr 3a-
KOHYeHBI BCe UEeMeHTAaUHOHHBe pabGoThi.

Jlas onpeneneHus pacrnoNOKeHHs H
rayOHHBl ApeHaKHBIX OTBEpPCTHIl HeT on-
peaeneHnblX npasui. CKBaKHHB AHA-
merpom 5—I16 cm pacnoaaraiorTcs Ha
paccrosuun 1,5—6 M. Tay6una ckea-

JKHH 32BHCHT OT Xapakrepa CKaJbl, HO

o6BLI9HO ee HA3HA4AOT OT OAHON Yersep-
TH 10 NOJOBHHB LWIHPHHB OCHOBAHMS.

11. NOATOTOBKA 3EMJISHBIX
OCHOBAHMUA

[Tpumepnt  coopyxenusa  GeTOHHBIX
IVIOTHH Ha caabbiX OCHOBAHHAX MHOrO-
upcaennnl. Ho B CIUA Bhicota Takux
MAOTHH He npesnimaer 20 x Aas8 Xopo-
KX ocHoBawHit H 10 M naa caaGuix.
IT0 OrpaHHueHHe BHLICOTH CBH3aHO C
TeM, 4To o6paboTKa ¢caaboro OCHOBAHHA
ANSl 3aUIHTBl €ro OT pasMbiBa M QHALT-
PaunH 3HAYHTEABHO JOpPOKe, YeM CKalb-
HBIX ocHoBaHHA. CromMmocTh 06GpaGoTKH
c1aboro OCHOBaHMS MNOANAC SABJASETCH
OCHOBHOH YacTbl0 CTOMMOCTH BCEro co-
opyxenus. TlostoMy ans  BLICOKHX
NAOTHH uenecooOpasHo H3IMEHHTb KOH-
CTPYKUHIO HAH MEPEeMecTHTL CTBOP mJo-
THHB. Tlo KOHCTPYKTHBHEIM coobpaxe-
HHAM HET HHKAKHX OCHOBAHHil orpanu-
YHBaTb MJAOTHHH NO BHICOTE; BONPOC
JONKEH pellaThCsl HCKAOYHTEALHO 3KO-
HOMHYECKHM pacueToM.

[lpn noaroroBke ¢iaGoro OCHOBAHHA
NOA MJAOTHHY AOMKHO OMTh MPHHATO BO
BHHMaHHe caeayoluee:

4) OCHOBaHHe A0JKHO ob6aajzarth A0-
CTATOYHOH Hecyuield cnocoGHOCTLIO;

6) noaxua Ouite obGecneyeHa ycToi-
UHBOCTb NPOTHB CKOJLKCHHA;

B) (uabTpauHs AoakKHA OLITh CBeje-
HA K MHHHMYMY;

r) ACJKHB OBITh HCKJAIOUEHH Ccy-
(PO3HOHALIC ABACHHSHA,

A) noaxna Ouith obecneycHa 3amu-
T4 NPOTHB pasMbiBa HHMKHero Obeda.

HeoGxoauMo npeaynpexaars upes-
MEPHYI, a TaKkike HepaBHOMEpPHYIO
OCajaky coopyxenus. [Aasg noawix nao-
THH OO0GJer4eHHoro THna Ha cJabsix
OCHOBaHHAX BojaoGoit u  pucOepma
JAONKHB ObITh TINATEJBHO YKPenJeHl.
Hoaxno GuiTh obecneyeHo paBHOMEpHOE
pacnpejeseHHe Harpysksu Mo OCHOBa-
HHIO; TaK, HanpuMep, BeC NOJAOH IJIOTH-
el Matne Jafik 6Gbl1 paBHOMEpHO pac-
npejaesed ¢ NOMOIWBIO MNOACHIIKH MO
BCet naomaan ocHopanus. B Hekoro-
PBIX CAy4aaX HCNOABL3YIOTCH CBafHbIe
poctsepku. Jas caabbix OCHOBAHHH Ha-
XOAST WIHPOKOE MPHMEHEHHe pasiHuHble
THNLI CBai — JEpPeBAHHBIC, CTajbHble H
GeronHnle. Marepuan cBait 3aBHCHT OT HX

AJAHHB B XapakTepa ocHosauus. OaHako

HeKOTOpuIM nedeKkToM CBafiHLIX OCHOBA-
HHA ABASETCA BO3IMOKHOCTH BHIMbIBAHHS
FPYHTA HENOCPEACTBEHHO NOJA TI0AOLWBOM
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OCHOBaHHs Yy orojoBka cpafi. [lpu wu-
pOKHX (yHIAMEHTaX YCTpOWCTBO CBai-
HBIX OCHOBAHHit HenenecooGpasHo.

[TaoTuna, pacnosoXeHHas Ha cCJjaa-
6OM OCHOBAHHH, AOMKHA ObITh YCTOHUH-
Ba nporHB ckKoAbxenun. Ilpu maaom
KO3 PHUHEHTE TPEHHS MO TPYHTY MOryT
ObiTh HCNOJb30BanL GeTOHHLIE CBAM AJA
npeaynpexaeHHs cABHra. B HeKOTOpHX
cAy4asX NPHXOMMTCH CTABHTH CBaMHBIE
KycTol. MmeloTess npumepsl, Korjaa co-
NPOTHBJAEHHE CABHTY NJOTHHB obGecne-
YHBAJOCh TUIATENLHLIM 3aaHKEPHBAHHEM
NAOTHHN K rayGokomy 3y6y. 3Tor Xe
METO NpPHMEHSeTCs MPH PacnoNoKeHHH
MVIOTHHBE HA PHHHCTOM OCHOBaHHH,

QuabTpauHOHHBE pacyerHl BeayTCH
rpaduUeCKHMHI METOJaMH LI NPOBEPKH
pasauuHbiX (OpPM NOA3EMHOTr0 KOHTYpA.
[Tpu MOOHX YCAOBHSX BBHIXOAHHE CKO-
poctH (HJILTPAUHOHHOrO MOTOKA HA HM-
30B0M 3y06e JA0JKHB ObiThb MEHblUIe pas-
MuBalomux ckopocred. Haukparuaiuni
nyTs (QuUAbTPAUHH, T. €. HaHMeHbUIaA
JVINHA TOA3EMHOr0 KOHTypa, onpeje-
asercs no Basio nau Jleny. Upeamepnasn
GuABTPAUHS HEAONYCTHMA HE CTOAbLKO
H3-3a NMOTEPH BOJABI, CKOJILKO H3-32 BO3-
MOXHOCTH  CY(DGO3HOHHBIX  SBJACHHA.
Hauayqwnm oGpaszom Gopbba ¢ PuabLT-
pauseit OCyuUlecTBAsIeTCsl  YCTPOHCTBOM
Bepxosoro 3y06a, JIOBEJACHHOro a0 He-
NPOHHILAEMOro OCHOBAHHA.

B HaHOCOHCCYIIHX MOTOKaX OTJOXKe-
HHS NO AHY BOAOXPAHHIHILA MOTYT NpH-
BECTH K PE3KOMY CHHIKCHHIO noTepb Ha
¢uabrpaunio. Tak, wanpumep, nAOTHHA
I'psnur Pud pacnonozxeHa Ha rpasenH-
CTOM OCHOBAHHH; AJHHA NyTH QuALTpaA-
IIHH He TMpeBHIuana Tpex Hanopos
(puc. 40); 3nauuTeabHass QUALTPAURA,
HMEBIIAs MECTO NMpH BBOAE B JAEHCTBHE

IVIOTHHBI, CKOPO mnpexpaTtuiaack Gaaro-
Aapsi OTJIOKEHHAM HaHOCOB.

YerpoiictBo 3y6a noa mJOTHHOM, He
JAOBEICHHOr0O 0 BOJAOHENPOHHILAEMOro
cios, HesdgekTHsHo. I'paduk na puc. 41
MoKasniBaer, 4to aAas 3yba, nepepesaio-
wero 90% ray6uHn  npoHHuUaeMoro
caos, pacxon duasrpaunn Gyaer cocras-
aath 35% oT pacxoaa npH OTCYTCTBHH
3yba.

Ecan u3secTHa npoHHUaeMOCTs OCHO-
BaHnd, T. €. Kosdpduuuent GuaAbLTpauun
R, 70 GHALTPAUHORNBIL pacxoa no Aan-
HE TVIOTHHB JIerKo MOXKeT OuTh onpeje-
JeH no cerke asuxenus. [lo dopmyae
Kasarpauzne (J1. 16] pacxoa ¢uasrpawun
onpenensieTcs Tak:

Q=0,00045LkHs, (33)
rae Q— pacxoa, M*/cex;
L — anuna nAoOTHHBI, M;
kR — kos(pduunent $uabTpatuH,
M mun|m®;

H — Hanop Ha naoTHHe, M;

§ — OTHOIWUGHAE YHCJAA KBajaDATOR
MEXAY COCeAHHMII SKBHIOTEH-
UHAJbHBIME JHHEAMH K YHCAY
KBajDATOB MeX1y COCeAHHMH
JHHHAMH TOKa.

Cybdo3nonnse ABACHHS NpeacTas-
Jg10T CcoO60H BHMHBaHHE MaTepHaJsa
OCHOBaHHA duabTpyOweil Bosofi. B sTux
CAyqasX TrPyHT CTAHOBUTCS NepeHach-
UIEHHBIM, NOABHMKHBIM H HecnocoGHBIM
BOCNPHHUMATH Harpysky. [lostomy nJo-
THHA JOMKHA PaCCYHTHIBATLCH HA ITOT
cayuait. Yem Gamxe aApyr K apyry pac-
NONOXKEHB SKBHNOTEHUHAJAbHBE JHHHH,
TeM Goabwe CKOpocTh (GUALTPAUMM M
TeM Goablue noTeps Hanopa no AJHHE.
Pe3koe cOammxenne AHHHI HMeeT MmecTo
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npy o6TeKaHHH (HALTPAUHOHHHIM MNOTO-
KOM ocTtporo yraa. Ha Bepxosoit rpanu
COOpyeHHs1 H B JIOOOM Jpyrom Mecre
MOA HHM ©TO MNOBLIIEHHE CKOPOCTH
QHUABTPALHY HE HMeeT CYIUCCTBEHHOrO
3HAUCHMs, IOCKOJBLKY MAaTepHaa OCHO-
BAHHS JHWIEH BO3MOMHOCTH nepeme-
warbes. OCo6eHHO CYWECTBEHHO 3TO
yBeJHYEHHe CKopocTell B HH30BOH uHacTH
OCHOBAHHS MJIOTHHB. IJTH YCJIOBHA MO-
FyT OBITH VJAYYLIEHB YCTPOHCTBOM HH30-
BOro 3y6a, ¢ MOMOILBLIO KOTOPOro BHICO-
KHe CKOPOCTH (PHALTPALHH NEpPeBOAATCH
K HM3y 3y6a. OaHako B 3ToM cJayuae 2
yBeJHYCHHE MPOTHBOAABJACHHSA HA HH30- 7 20 40 60 0 100
BOM 3y0e NJOTHHH BJAHAer Ha o0uyio Pummpayur & o om pacxoda

YCTONYHBOCTD COOPYIKEHHSI. (nou omeymemBui 1y6a s

TIpK olueHKe YCTONUMBOCTH COOPYIKe- CEPINBALA)
HHA JIOJUKHO YYHTHIBATHCS NPOTHBOAAB-
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lra. 5

onpeneasiercs no cerxe Asixennsn. Ilpu
HaJHYHH JIOCTATOMHBIX  HCCJAeaoBaHMA
re0JIOrHYecKOro CTPOGHHSI OCHOBAHHA
KOs(pdHuUHeHT 3anaca A IJIOTHHBI MO-
XKeT OBbiTh NPHHAT HECKOJbLKO 3aHHMKEeH-
HeiM. [lpoTHBOomaBieHHe J0AXKHO pac-
CMATPHBATLCA HE TOJBLKO M0 KOHTaKTy
NJAOTHHBI M BopobOs, HO H a8 GoJee
ray6okux touek. Tak, Hanpumep, aas
MJOTHHBI HJAH BOAO0OS BHIE JApeHaxa
He OyJleT MMeTb MEecCTO MNpoTHBOAaBJe-
HHe, HO B HECKOJbKHX MeTpax OT OCHO-
BaHus OyjleT HMeThb MeCTo IHAPOCTaTH-
yeckoe aasaenue. B HEKOTOpHIX cayHasaAx
rHAPOCTATHYECKOe  AaBJCHHE  MOMKeT
NPHNOAHATL HachleHHB# rpynr. Jpy-
FHMH CJIOBAMH, BCe JIPEHAXKH JOJIXKHbI
ObITh OYeHb TLIATEJALHO 3alPOEKTHpOBaA-
HBl. BeJanunHa npoTHBOAABJIEHHSA Ha BO-
no6oe nosxkHa ObiThb ypaBHOBelllcHa Be-
COM caMmoro Bono0osi ¥ CJoeM BOALI Ha
ade. Caenyer uMeTb B BHAY, HTO NpH
paGote BoOAOCAHBa riayORHa BoAbl Ha
B0060€ HECKOJAbKO CcHHiKaercs, Phue-
OepmMa yBeJHYHBAaeT nyTh (QHIBTPAUHH.

[lporHBonasnenHe MOKHO YMEHb-
WHTH YCTPOMCTBOM BEpPXOBOro 3y0a HiM
nonypa. Ha puc. 42 noxasan spdexr
BJAHAHHS OAHHOYHOrO BEpPXOBOro IMMYH-
T4 Ha BCJHYHHY NPOTHBOAABJEHHA MO
NIJOTHHOM, PpacioJOKeHHON Ha MNpOHH-
aeMoM OCHOBAHHH OecKoHeunoit rayou-
HBI.

Ha rpajuxe a npeacrasaser coGoii
OTHOWEHHe INHPHHL NJAOTHHLI 10 OCHO-
BaHNIO K ray6Gune sy6a. JIunsza u3 npo-
HHLLAEMOTr0 MaTepHanta, pacloJOXKeHHas
32 HH30BLIM 3y0OM, yMeHblIaeT MpPOTH-
Bojaasiaenne, Pacno/joxenne e JHH3M
CO CTOPOHBl BepxHero Obeda YBEAHYH-
saer nasjenne. Toamuna BoxoGos o

§ =~ nalGpocka;

pucOepMbl, Ha KOTOpble BO3JCHCTBYeT
NPoTHBOAABJCHHE, MOXer ObiTh YMEHb-
[IeHa NyTeM AHKEPOBKH HX ¢ NOMOUbLIO
CBa# K OCHOBaHHIO.

12. PEKOMEHAYEMBIE KOHCTPYKUHH
NMOA3ZEMHOIO KOHTYPA

Jlo Hacrosiuiero BpemeHu He BhIGpa-
Hbl Kakie-au00 4YeTKHe PpeKOMeHAalnH
Mo NPOCKTHPOBAHHIO NMOASEMHOrO KOHTY-
pa NJOTHH Ha caaGuX ocHoBaHuaAX. Tak,
co6paunsiii Jlewom Mmarepran mno 150
MJIOTHHAM MOKAa3hLIBAeT HCKIIOYHTEAbHO
pasHooGpasHoe pelleHHe 3TOro BONPO-
ca. OueHb MHOroe 3aBHCHT OT MECTHBLIX
YCJAOBHH, MO3ITOMY HHKAaKHe CTaHaapT-
Hble YKasaHHs HenmpuMeHuMbul. OObule-
NPHHATON MOXKHO CHHTATh CXeMy, NpH
KOTOpOWM COOpYyeHHe BKJIoyaer (puc.
43) nounyp, G6aHkeT ¢ (QHALTPOM, BEpXO-
Bofi 3y6, OCHOBHON apeHax H BOAOGOH
Ha ob6paGoTaHHOM (HALTPE H HH30BOH
wnyHToBblit paa. Kpenaenwe BoaoGos
MpeAHa3HAYCHO ANA 3aUUTHI NJAOTHHbI
OT NMOAMBIBA, €C/H prucOepMa, BHINMOJHEH-
Has B BHae walpocku, Oyier pasMbiTa.
B kouite B0oaoGos YCTPOEH IMYHTOBBI
pan.

Ha naorure Mmnepuen Gbljio caeaa-
HO HECKOJbKO WIMYHTOBHIX psaos. Onua-
KO YCTAHOBJIEHO, YTO OAHOro psija WnyH-
Ta, 3a0MTOrO0 B BEPXOBOH HacTi MOHYpa,
sonne pocrarouno. lLlesecooGpasuo
YCTPOHCTBO BCNOMOrareasHoro 3y6a s
BepXHeH  4YacTH MNOAOWIBLI TJIOTHHBL,
¢ TeM 4TOOH YMCHBWHTH  BeJAHUHHY
nporusoaasiaenns. Hamaywnas cxema
MOXeT OBITh NOJAYHEHAa TOABKO nyTeM
aHA/NH3a CeTKH TeuUeHHs HJAH No aHajlo-
rHi C BHICTPOCHHBIMH COOPYKEHHAMH.

Puc. 43, Tunosas cxema.

2 — nprrpysxa; J — QuaARTP; f — APEHAXHNE OTBEDCTHAS
6 — wnynrosufl pra

s 7 =~ OCHODNON ApeRAX;
§ — wnyntosuft pRY nOMypa.
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- Ha naornne Ceupekoit I'9C (CCCP)
N0 CO IINYyHTOBBIM PHAAOM YCTpPOeH
'{pxuek yactd nonypa. Has rauun-
JOr0 OCHOBAHHA  35TO  MEpONpHATHE
JECNEYHJA0 AOCTATOMHYIO JUTHHY MNyTH
BABTPAUMK. YAJAHHEHHe JApeHaxka MoA
P 3HAYHTEJBHO YMEHbUIHJIO NPOTH-
Jasaenue.
_ otuta Kountu (wmrar Hbio-Mexn-
' pacno.noa(eﬂa HA NeCKe, rpaBHH H
Hax; oHa umeer KosddHuMeHT 3a-
) Ha casur, pasunii 5,5. [loa naoru-
: (puc 44) Oblsl YCTPOEH ApeHaX M3
JATeNLHO noA0OpaHHOro rpasHs.
[ HMeHelHe NOHYpa, NMpeaHa3HaueH-
) AAA YAJAHHeHHA NYTH QHALTPaUHM,
HTEALHO Jyulue, YeMm YCHJIeHHe BO-
0%, NMOCKOJbKY B STOM cCjyuae Bec
IWKeHHS, HeoOXOAMMBIK Aaa ypas-
,f-" BaHHA NPOTHBOAABJACHHSA, MOKET
» Menbuwinm. [lonyp moxer ObiTh
MIHeH 3 KeaesoberoHa HaH J06o-
JRoHenpoxrnuaemoro rpynara. Heo6b-
iM0 ofpamars oco60e BHHMaHHe HA
JORHOCTD pPacKpbLITHA IIBAa MeXAV
POM H IJIOTHHOIN BCJAEACTBHE He-
pMepHoit ocanku. Tlpn peskom no-
MH YPOBHS BOJOXPAHHAMILA MO-
noTpefoBaThCA CneiHaabHoe 3akpe-
 OTKOCA OTCLINKH.
npasuao, Bepxosoii 3y6 cae-
DANTL 0 BOJOHENPOHHILAEMOro
. 3y6 Moxer cocTonTh H3 Ge-
mq':parnu. CTaJNbHOTO M JIe-
o waynros. [lpuvenenne Ge-
o 3y6a ueaecooGpasio B TOM
£, KOIla BOJOHENpOHHILaeMble [10-
\5_ OAATCA B npejeaax jaocsrae-
xpynnue BaJIyHb! B pycJae npe-
BY0 aaGHBKe WINYHTOBLIX PAAOB.
MIOABL3IOBAHHM LUNYHTA Aaf OT-
"’.-j;w-~~ nox 3y6 CTeHKH mo-
HAPYWATCA W MOXKeT BO3HHK-
umr 3TO HECKOJABKO CHH-
BHOCTL 3y6a, €CaH OH
,, : B BOJAOHEN POHHILAEMOM
ta GerouHoro 3yba
;- uoamo meusiuefi, Ha-

-

2 J

000”.00".\0.0\\ gl

CAS YT 1

m.snmu M“‘i

b Puc. 44. Monepeunoe cevenne naormus Kowntm,
{ = ApeRAKHNE OTBEPCTHR; 2~ NOPOr-=OTKAONNTCAL; J — Kaveunan ualpocka; 4 — rpanufinuil duanrp.

CKONLKO Mno3poasier BuleMka. 3y6 wue
APMHPYETCH, €CAH TOJbKO K HeMy He
NPHCOCANHACTCA NJAOTHHA AJA NpejorT-
BpPaUIeHHsl CKOJbMKEHHS.

Jas naotun Ha caabbiX OCHOBaHMAX
WHPOKOE NPHMEHEHHE HAWN WNYHTOBKE
paas. [Ipy JerkoM HX norpyxenuu ray-
OHHA WINyHTA Hepeanka. B rex cayuasx,
KOrjla BO3MOXEH BHINOP TPYHTa, ueje-
co00pa3Ho NPHMEHATh INYHTH YCHACH-
Horo npopuas. Ha naoruse Popr Ilek
WNyHTH sToro Tuna secoMm 10 x2/noz. M
ONyCcKaJHch Ha m%ﬁuay 45 » ¢ no-
Molblo noamsiBa. Bojaee Jserkme THNbI
WNYATHH HCNOAbL30BAJHCh B aHANAOIHY-
HHIX YCJAOBHAX H NPH Takoil xe rayOuue
Ha naorude Kuurcaeit. Haauune any-
HOB B IPYHTax OCHOBAHHWS Npensarcrayer
3abuBKe WINYHTA AaXe YCHJAEHHOro no-
NePeuHoOro CeveHwHs.

Jlepessiuublit WnyHT MOXeT GLITL HC-
NONL30BAH ONBITHLIM NEPCOHAJIOM TOJb-
KO ANA MaawulX ray6un npu GraronpHsaT-
HBIX TeO0JOrHYECKHX YCJOBHAX.

VerpoiictBo apenaxeit npeanasnave-
HO Aas oTBOjJA (PHABLTPAUHOHHOR BOAMI
u3-noj naoruusl. Cloucras ckana, ppa-
Hbli KaMeHb 1 OTBepCTHs B BORoGOe He
ABAKIOTCA 3(PDEKTHBHBIMH, €CAH OHH He
sammuens: ¢uasrpom. Ecan ocuosroil
ApeHaxk, nokasanubifi Ha puc. 43, Obla
Obl CABHHYT HHIKE NO TEYEeHHIO, TO MOo-
Hyp Mor Oul OBITL YKOpoueH 6e3 H3ame-
HeHust nyTe (UALTPAUHM, OJHAKO 3STO
MEepONnpHATHEe YBeJAHYHJO OBl MPOTHBO-
AaBJICHHE Ha MOACMIBY IJIOTHHH X MO-
Hyp B norpeGosano 6m Goabuwero o6n-
ema Gerona. Takum o6pa3om, pacnoo-
KEHHe TVIABHOrO JIpeHaxa onpeaeasier-
¢ sKoHomuueckumn akropamu. Ha
naotune Kpoce Kar (puc. 45) Bonona-
CHIUeHHBI caoft necka Obll BCTpeueH
nocje cJA0s rpasHsi HA 3 M HHXKe NJo-
Tubl. YUrto6n yMEHBIIHTL MNPOTHBOAAB-
JAenne, nox BopoGoeMm GuA ycTpoew ape-
Ha), KaK MOKa3aHo Ha yeprexe; Guijio
no6asaeno 12 xkoaonues. Tloa xkoaon-
HaMH  YKJAaALBAaJAHChL (QHABTPH, CO-
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Puc. 45. [Trotana Kpotc Kar,

| — peAHOBAR NPOTHBOGMALTPANMONNAN NPOXAALKS; 2 — XOPOMI ONHUITHHAN NOREPXMOCTL WINA € HACeyxoR; ¥ -
PEMHOBER NPOKASAKS; 4 — rpasufinoe ocwosanne; § — rpasulunft guasrp; 6 — oGparnul  GuanTp,

CTOfIlllHe M3 CJAOEB MaTepHana, MOopH-
CTOCTH* KOTOPOro yMeHnbuiaercsi ¢ rayOu-
Hoit, [lpu nocrarounoit spdekTHsBHOCTH
OCHOBHOrO ApeHaxka (QHJALTPH NOA MNO-
HYPOM He SBJSIOTCA 00s3aTeNbHBIMH,

13. PASMbBIBbI 3A MUIOTHHAMH

PasMbiB 38 BOAOCJIHBHBIMH IIJIOTHHA-
M BO3HHKaer BCJEACTBHE BO3aeHCTBHSA
OOJIBIIKX CKOpOCTEHl Te4YeHHA Ha HeAo-
CTaTO4YHO npouHoe ocHoBanue. CKopocTH
TeYeHHs1 MOryT ObiTb 3HAYHTEJNLHO BhHILE
OBITOBHIX; NPH GOABUINX CKOPOCTSAX BOJAA
MPOHHKAET B TPEIUHHBI OCHOBAHHSA, BbI-
3bIBas JONOJHHTENAbHOE JaBJeHHe H pas-
pylueHue.

OdppeKTHBHBIM  METOAOM  rauleHHs
najawoniefl BoAb ABJASETCH TIHApaBIHYe-
cKuit npbikokK. ONHAKO npH HEROCTATON-
HBIX rayOHHax HHXKHero 6beda NpLIKOK
MOKET OKa3aThCHl CABHHYTHIM 3a IJIOTH-
HY H BBHI3BaTh pPasMblB  OCHOBaHHA
(puc. 46,a—=2). B stux cayuasx neaeco-
0o6pa3Ho ycTpoficTBO BOJOGORHOro Ko-
Joaua aas noaydyeHus Heo6xoauMoft ray-

GuHEBl B HHXHeM Obede. B oTaeabHbIX
CAyYanX racuresqb Moxer ObiTh YCTPOEH
B Bujae HeGoJsblION NJOTHHHI-OpoOra HH-
Ae no Tteuenuwo. Ilpn rayOuxe BOABI
B HHXHem Obede, npesbiuaiouen ray-
GHHY ANsi 3aTONJIEHHSt THAPABJIAHYECKOro
MPLIXKKa, NPBIKOK MPOABHraeTcs BBEpX
0 TEYCHHIO ¥ HA HAKJOHHOM rpauy (puc.
46,0, €) NOAHOCTLIO 3aTaniuBaercs, JT10
VCJOBHE HaCTO JOCTHrAETCs ¢ NnOMOMbIO
HAKAOHHOrO BOAOGOA C VYKJAOHOM, He
npespiwaowny 1:4, xoropulit obecne-
yuBaer Gosee pasHOMepHOe pacnpeaee-
HHe CKopocreil.

Ecar racutenn cHaGxker BoaoGoi-
HBIMH CTeHKaMH H 3yObfIMH, KaK nokKa-
3aHO HA pHC. 47, MOXKET BO3HHKHYTD
BHAOH3MEHCHHBH THApPaBJAHYECKHR npbi-
AMOK, KOTOpHIl Tpe6yer meHnbled JAJMHHbI
KpenJenus Huxuero Obeda.

Pasmepnt BoaoGoftHoro kosojaua co
BCMIOMOraTe/IbHBIMH  YCTPOHCTBAMH  MO-
ryT OuiTh onpenenenn no baadicaeny
(V1. 17): nyctb A, —ray0OnHa HHKHETO

G6beha NPH BBICOKHX ropu3ontax; D'—
Tpebyemas rayOuHa uuxunero Oneda ann

Nupesr

1

] " 2)

KL{&L—K— SRS

Hansmommsrd
bodoboid

Nowyelow rnopoe

a)

Puc, 46, Bopocausu ¢ ycrpoficrsaMn nporus

Harmommssié —\___
Jododod

D

& ) %

pasuuBa.
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3aTOIVICHHOTO OpbUKKa; Mg — rayOuna
MpH HH3KHX TOPH30HTAX; U — CKOPOCTH
MpH HH3KHX ropu3oHtax; L -— QJHHA KO-

JA0AIA; £ — YCKOPEHHE CHJBblI TAXKeCTH;
Fr — uucao ®pyaa. Toraa:
Fr=,{%; (34)
=2 (V8FrF1—1); (35)
am Fr=3—30
o'=(|,10—,%)h,,5; (36)

ans Fr=30—120

D' = 0,85h,,; (37)
ana Fr=120—300
Fr ‘
D'=(1,00—555) gz . (38)
ans Fr=3—300

L= Fl' (39)

ITH 3aBHCHMOCTH OCHOBHIBAIOTCA Ha
274 SKCNepHMEHTaX Ha BOAOCAHBAX
C YKJOHaMH, MeHsoluMuca or | no 2,6
#or | no 1,5 npu ckopocrsx 09—
14 m/cex. IlpuBenennsle Buime dopmy-
JAbl NPHTOAHLI VIS BOAOCJHKBOB BBLICOTOM
a0 25 m. [lpn Goabluelt BHICOTE AOMKHEI
ObITH MPOBEAEHL CnelHaJbHbie ONbLITHI
NO ONpeaeNeHHI0 YCHOBHH KaBHTAIMHN.

Puc, 47. Cxema ycnoxomteassoro Oaccedna.

| —pacHenuTeas nOTOXS; 2 == JOMMKE NRPCN; J — KOM-
nesoft nopor; 4 ~— crenxa,

Kak ykasmBasochb paunee, JAOHHbIH
MPLIKOK He)eJaare/eH BCAeACTBHE BO3-
HHKHOBeHHs OOJBUIHX CKOpOCTEi Ha JHe.
Hns npeaynpex/ieHRHsi 3aTONJCHHS 1ie-
Jecoo6pa3Ho YCTPOHCTBO AJHHHBLIX Ha-
KJOHHBIX BON060eB. OnbITH MOKa3LIBAIOT
Xopoiwyio paboty X npH ykJjaoue | :4.

Ias orGpoca crpyu 3a npeaesn co-
OPYKEHHSI HCNOJIb3YeTCsi HOCOK B KOHLE
BOJAOC/HBA; TaKash KOHCTPYKUHS BBINOA-
HeHa, HanpuMmep, Ha naoruHe [pana-
Kyan.

JAas apovHBIX NMJIOTHH BHINOJHSIOTCS
BOJOCJIHBbB, KOTOPHE HMEIOT B KayecTse
racuTesis cneuuajbHble OGETOHHBE [MO-
AyWKH, a ray6uHa B HHXKHEM Obede,
HeoOXoAHMas NS  YCIOKOCHHA CTPVH,
AOCTHTaeTcss VCTPOHCTBOM He60ALILON
BOJIOC/IHBHON MNJOTHHH HA HEKOTOPOM
pPacCTOAHHH OT OCHOBHON MJOTHHbI.

IJIABA LIECTAS
BOAOINPHEMHBIE U BOJOCBPOCHBIE COOPY)XEHMUS

14. BOAONPHEMHHKH
FHAPOSJEKTPOCTAHUMHA

Bononpuemuste ycrpoiictza FaC cay-
Kar AJs NOAaud BOAB B JAePHBANMOH-
HBIe COOPYKEHHs NPH 3a1aHHOM pEXKHMEe
pati I'SC. BononpueMHHK BKJAIOHaeT

| pelleTKH AAs MpeaoTBpalleHHs

nocMna B BONOBOABI COPA M JBAHH

’nq
h

pasMepaM, JAOCTaTOYHBIMH JAJAS  noO-
BpexaeHHs oOOPYAOBaHHSA, H 3aTBOPHI,
KOTOpbIe PEeryJHpPYIOT NPONnycK BOAbLI ye-
pes pononpuemuuk. Ecau nepupauus
BKJAKOYaCT B cebf JOTOK MJAM Kaunan,
BO3MOXKHO YCTPOWCTBO ABYX HaH Goaee
BOAONPHEMHHKOB: OAHOTO, PACHOJIOKCH-
HOro B TOJIOBHOM Vy3Je, H JApyro-
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{ra. 6

ro— B KOHUE KaWaaa, B HanopuHom OGac-
cefine,

Bononpuemunkun TI'2C moryr GuTh
paspenenn Ha aa  GOALIIKMX KJjacca:
. HH3KOHANOpHBE M  BHICOKOHAMNoOpLe.
BHCOKOHANOpHLIEC BOAONPHEMHHKH NpH-
MEHSIOTCH B TeX CAy4Yasx, Korja mmeer
mecTo rayboxkas cpaborka BOJAOXpPaHH-
anwa. Huskonanopusie BOJONPHEMHHUKH
NPHMEHSIOTCA NpH  MaanXx cpaborTkax
VPOBHSL BOAB, HAnpHuMep Npu CyYTOYHOM
WK HeaesbHom peryauposanuu. Yerxoe
pasnejeHne Mexay OOGOHMH KJaaccamu
nposectd Ttpyano. Ha puc. 48 nokaaa-
Ha KOHCTPYKUMS BOJAONPHEMHHKA YyCTa-
nosku I'paua-Kyau. ITorepn nanopa ua
GTOM BOJAONPHEMHHKE HEe NpPeBoCXOAAT
156% ckopocrHOro Hanopa.

1. OGuune TpeGoBaHua K BOAONPHEM-
wukam. [Ipn npoexTupoBanuy BOAONPH-
eMHHKOB JIOJIZKHBI coBa0aarses cJaeaylo-
uHe ycJaA0BHA:

a) Komcrpyxuus  aomkKHa  OuiTh
VCTORYHBOM B ONOPOKHEHHOM COCTOSHHH.
Husxonanopuuie BoaonpHeMHiKi o6nuHO
YCTPaHUBAIOTCA B NPOAOAKEHHH IVIOTHHB
HJIH COCTABASIIOT YacTh e€e, W MNoTOMYy B
OTHOWIEHHMH HX JAOAKHB ObTbL BHNOAHE-
Hel Bce TpeGoBaHHA, nNpebABAsEMbIe
K naorunam. Bucoxonanopusie soxonpn-
CMHHKH B BHAE OTKpPHTO crosued Gaw-
HH JOAXKHH BHACPAKHBATL AaBJIeHHe
Abla K CefiCMHYCCKHe YCHAnS.

6) CxopocTH mMpOTeKaHHs BOAKW Yepes
peleTKy, 3aTBOPbLl M JAPYTHE 3JEeMEeHThH
' BOJIONIPHEMHHKA JOKHB TOAGHPATLCS
HCXOAA N3 IKOHOMHYECKHX ¥ TeXHHYe-
CKuX TpebosaHuil.

B) Ouepranus ruapaBAHYECKHX KOH-
TYPOB BOJONPHEMHHKA JOKHBI OBITHL Ta-
KHMH, 4TOOB Mepexoa CTaTH4Yeokoro Ha-
10pa B CKOPOCTHOH OB PaBHOMEPHBIM
H COTIPOBOXKAA/CA HAHMEHLIIHMH noTeps-
MH Hamnopa.

r) BoaonpueMmuuk aosxen ObiTh NpH.
cnocobaen anst nocTosHHOA paborsl. gca
annaparypa u BcnoMorarteJbHbie yCTpoii-
CT8a J0JXKHH OBTh B3AHMHO CBA3AHH H
oneparusinl B pabGore. HeoGxoaumocts
B peMmoHTe TpyOGonpopoaos TYpPOHH H
BXOJAHLIX 3aTBOPOB N0JXkHa OblTh CBeje-
HA K MHHHMYMY.

OcoGoe 3naueHHe npu NPOCKTHPOBaA-

HHH BOJAONPHEMHHKA HMeer Xapakrep
TeYCHHS TNOTOKA B HEM; KOHTYPH €ro

R0JKHB! OBITH BHINOJIHEHB NpeaenbHo 06-
TeKaeMbIMH I YCTPAHEHHS HIJIHIIHKX
norepp Hanopa. Hamenenue cevennit 10a-
KHO BHINMOJHATBLCA nAasHo, Ge3 pPesKHX
nepexonoB. 3arpara BpeMeHH Ha Ie-
TaJbHOE TMPOSKTHPOBAHHE BOAONPHEMHH-
ka OyJer NoJHOCTBLIO OnpasjlaHa BHICO-
KM KavectsoMm ero paGorn. HanGonaee
KesareabHoll H SKOHOMHYHON KPHUBH3HOM
A5 H3IMEHEHHS CeyeHmnit ABAAETCA TaKas,
NPH KOTOPOH CKOPOCTb MEHAETCs no nps-
moit. Ha sogonpuemunke Ipsua-Kyan na
p. Koaym6un Goasuwioe suuMmauue O6uiji0
00pameHo Ha NepPexoaHoN VYACTOK MeX-
AY BOAONPHEMHHKOM H TpyGONpoBOAOM
ceifyac e nocse satsopos. B sTom Boj0O-
NpHEMHHKE OT NPAMOYroJbHONO CCHEHHSN
BHICOTOR 9 M npn wupuue 46 & na pac-
cTOsIRHE 9,0 s Ouia OCyllecTBJeH nepe-
X0A K auamerpy tpyGonposoaa 55 M.

KOHCTpYXUHS  BXOAMBIX  yCTpoficTs
BOJAONMPHEMHHKOB 10/KHa obecneynsarth
NPOUHOCTL H YCTOWYHBOCTb COOPYHKEHHI.
B HH3KOHANOPHLIX BOAONPHEMHHKAX NPH
HAJAHYHH BOSMOKHOCTH NOAHOM 3aKyNOPKH
PelIeTOK JbAOM HJIH COPOM BCE 3JeMeH-
Thi COOpPYKEHHS AONKHL ObiThH paccynTa-
HHl HA NMOJHOE IHApOCTaTHYECKOe aasJe-
Hue. BBuAy penkolt nosTopseMOCTH 3TO-
ro ABJACGHHA B pacwerax npouHOCTH MOryT
ObiTh JONymeHb NOBHIUICHHbIE HANPSKE-
HHA, HH3KOHANOPHBIX YCTAHOBKAX,
PacnoOIOKEHHBIX B TENJAOM KJAHMaTe H Ha
pexax, HecyuHx HeboabluOe KOJHYECTBO
COpPa, 32 MAaKCHMAALHBA pacueTHnA ne-
penaa Ha pewerkax nprauMmaior 15—
1.8 4. C yBeanuenuem sarayGienus pe-
WETOK YMEHbIIAeTCR ONacHOCTL [10JHOW
3aKynopKkH pewerok. Buuky n pasnenn-
Nble CTeHKH, Ha KOTOPHE OnHpalrcs pe-
WEeTKH H 3aTBOPH, AOAXKHMW OHTH pac-
CYHTAHBl Ha BCEBO3MOMHBIE CayYaH Ha-
rpy3ku. B vacrmocTh, npn pasjaenbHoM
BXOMAe K arperaraM, Y4YHTHBag BO3MOXK-
HOCTb 3aNOJHEHHS OAHOrO H3 MPOJIETOB
PelleTKH CcOpoM, OBIYKH AOMKHH OBIThL
paccyuTaHbl Ha NOJAHOC ONHOCTOPOHHEE
60KOBOE AaBJCHHE BOII.

KOHCTPYKTHBHBE pelleHHs HHU3KOHA-
NOPHBIX BOAONPHEMHHKOB OUYCHL pa3HO-
06pa3Hbl ¥ 3ABUCAT OT MCCTHHIX YCJAOBUHA,
[To sTomy BOnpocy MoryTt OuITh AaHb pe-
KoMeHaauun obmero xapaxrepa.

MOCTHK VIS OYHCTKH peleTok 10.-
KeH OBiTh pPacnojoXeH KakK MOXKHO
HHXKe Hal MOBEPXHOCTLIO BOAW, JHUIL
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Puc, 48. Bononpresuoe yerpoficteo I'SC I'psua-Kyan.
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cJerKa BblCTYynasi Haa MaKCHMaJIbHbIM
yposreMm. Huskonanopunie BojlonpHeMHH-
KH OYeHb 4acTo BHINOJHAWT (QYHKUHIO
MAOTHHB H MOTOMY JAOJXKHBI PAacCUHTHI-
BaThLCA HA YCTOHYHBOCTL M NPOTHBOAAB-
aerdne. Heo6XxoanMoCTh peMOHTA PelIeTOK
AIBJASICTCS BecbMa peaKoil, H I103TOMY
JAHIIL B OTAEJbHLIX CHEUHAJLHBIX Cay-
yasx nepea pelleTkamMu CJaeayer npea-
yCMaTPHBATL PEMOHTHOE 3arpaxienue,

[lpn ycrpoiictse mopora noa 3arso-
poM HeueaecooOpasHO BHINOJHATH e€ro
B NIPOLECCe CTPOHUTENbCTBA BOJONMpPHEM-
HHKA, TaK KakK 9TO NPHBOAHT K 3aTpyA-
HEHMAM MNPH MOHTa)kKe 3arsopa. Yaau-
HbBIM MPHEMOM HBJSETCSA ONyCKaHue Mo-
pora BMecTe CO HIHTOM B OCTaBJEHHYIO
wrpaby B GETOHHOM MAacCHBe,

Bo Bcex BoaonpueMHHKaX, B ocoleH-
HOCTH TEX, OT KOTOpPHIX OTXOART Tpylo-
NpoBoi, Heo6XOAHMO TPEAyCMaTpPHBATH
a’pauHoHHble YCTPONCTBA HJAH B BHAE
GeToHHOM IIAXTHl 3@ 3aTBOpPaMH, HAH B
Buae TpyOu, cneuHanbHo 3aUMILEHHON
or ob6Mep3anus.,

Heo6xoauMocTs ycTpo#icTBa 3aKphi-
TOr0 MNOMEIUEeHHS Hajx BOAONPHEMHBIMH
ycTpofictBamu  onpejeaserca  oObIYHO
KAHMATHUECKHMH YCJIOBHSAMH.

Jlas manespHpOBaHHSA 3aTBOPAMH H
pelleTKaMu MnpeaycMaTpHBaercs Top-
TaJbHBI HJIH KO3JOBHI KpaH, npoxoas-
KA MO BCEMY BOAONPHEMHOMY ¢6ponry.
Has xpymusix I'DC uenecoobpasuo
npeaycMaTpHusarh HHAHBHAYAJbHBIE
NMOABEMHHKH Ha KamaoM BOAONPHEM-
HHKeE. :

Jas c6poca JBLAHH K COpPa BO MHOTHX
cayvasx 3a peulerkaMud ycrpansaercs
cOGpocHOM NOTOK, KOTOpHIt obecneynsaer
ylaJeHHe NAABAIOUWIAX Ted B HHXHHA
6bed. Pasamepnl cOpoCHOro JIOTKa AOJNXK-
HH ofecneynTs yiaJeHHe JbAHH 3HAYM-
TeJbHLIX Pa3Mepos.

2. 3ammuTa BOJAONPHEMHHKOB OT copa.
Has orsosa nbpa u copa K cOpocHOMY
OTBEPCTHIO BOAOCOpOCA BO MHOTHX CJy-
gyanX HeoGXOAHMMO YCTPaHBaTh OTKJO-
HAIOUHEe YCTPONCTBA B BHJE 3aNaHH HAH
OyHH, PACIONOKEHHHX M0A  YIA0M 30
HAn 45° K HanpapaeHHIO TeyeHHs. B ne-
KOTOPHIX CJAydasX ycrpaHBaioTcsi GeroH-
Hblé CTEHKH, ONHPAIOUIHECH Ha OT/edb-
Hble ONnopbl. IJTOT THN HEIKOHOMHYEH,
MOCKOJBLKY * 3alHTHAN CTEHKa JOJXKHA
BBIICPXKHBATL Jasienne Jabaa. Onua-

Puc, 49. Tunw sanaunef.

KO 3TH ycrpoficrBa Bnojxe cebGs onpas-
AbIBAIOT B CYPOBOM KJaHMaTe npu HeGojb-
wok ray6une BepxHero Opeda M Majsom
TOMPYXKEHHH BOAONPHEMHHKOB, S3HAYA-
TEJIbHO YMeHbLIas JIeI0BbIe 3aTPYAHEeHHS.

BoJbulelt wacTeio 3aWUTHBIE YCTPOfi-
cTBa oOpMAAIOTCH B BHAe NJaBalouied
3anaHu u3 Gpesen Hau Gpycves (puc.49)
C 3ALUHTHBLIM UIHTOM, NPEAOTBPALIAIOUIN M
TOAHBIPHBAHKE COPaA M JbJa TOA 3anaHb.
Hexocrarkom storo tuna sananu sasaser-
ca ee OLICTPAs H3HAWIHBAEMOCTb, KOTO-
pas Moxer ObiTh YMEeHbIlICHA OXpacKoil
HJIH  NPONHTHIBAHHEM  CNEUHAALHBIMH
pacTsopaMu.

Ha nexoropeix '3C sammurnne 3ana-
HH YCTPauBAIOTCH H3 METAMIHYECKHX
TPYO WAH NOHTOHOB, 3aKpenJeHHHIX OT-
ACJbHLIMH CEKUHAMH Ha CTAJBHOM TpoOCe,
33aHKEPEHHOM MO KOHUAM.

Pacrarusaomue ycuaus B Tpoce,
VACPIKHBAOWEM 3anaHb, 3aBHCAT OT Iay-
OGHHB! NOTPYKEHHA, CKOPOCTH TeYeHHS W
KPHBH3HL! 3aNaHH.

HAas sausbiroasefwnx ycaosuii paGo-
Thl, HA KOTOpPHIE AOJMKHO PACCYHTLIBATH-
CSl COOpYXkeHHe, HeOOXOAHUMO YUHTHIBATHL
AaBJjIeHHe BETPa, @ TAKKE HaKaNJHBaHHe
nepea 3anaHpl0 Jabaa m copa. Mauna
CeKUHH He A0JNKHA OuTL cankom 60Jb-
WOM, TAK KaK 3TO NPHBOAKT X YBeJAHYEH-
HbBIM YCHAHAM B Tpoce. I'myGuna norpy-
AKEHHS 3anaHd mnoaA Boay subGrpaercs
0,75—1,0 x. Paamepun BomocGpocHoro
OTBEPCTHA, PACNOAONKEHHOT0O B KOHUe
3anaHd, JAOMKHH ObiTb J0CTATOUHLIMM
AN NPOMYCKa KPYMHBIX JbAHH H copa.
BonocGpocnoe orseperie n0aKHO ObiTh
0060pVI0BAHO WAHAOPHBIMH HAW KAANaH-
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HBIMH 3aTBOPAMH AJs peryJHpOBaHHSA
cObpoca Jabaa.

CopoynepKupatouse pelwenkn, cay-
AKauide A48 3alHTH BOAONPHEMHHKA OT
J1aBaiowWUX Ten, 00KYHO pacnoaaraiorcs
nepea 3arsopamu. B npexuux npoexrax
MOYTH BO BCEX CyWasX peleTKH pacno-
JaraJuch €o caalbbiM HAKJIOHOM, YTO
001er4ano uX OYHCTKY C NMOMOMIbIO MeXa-
HH3MOB HJAH BpyuHyw. C mossjaerueM
yCOBEPUICHCTBOBAHHLIX OYHCTHBIX Mexa-
HH3MOB pelIeTKH MOHTHPYIOTCSH C BEepTH-
KaJbHbIM PACnoJOXKeHHEM CTepIKHef.

PaccTofAHRA MeXAYy CTepXKHSAMH pe-
WeTOK GepyTcs PasAHYHBIMH: ANA MaAbIX
TYPOHH OOBIMHO HA3HAYAIOT NPOCBETH
60—70 wmu, 1a8 KpynHHX YCTaHOBOK
npH GOJBLIAX pacxoaax BOAB TIPOCBET
MEXy CTepPKHAMH He npesniaer 120—
150 mm, Tak xax npeamern GoJapliero
pasmepa, mnpoileilIge uepe3 pelerxy,

MOT'YT NMOBPEAHTb 3aTBOPH HJAH paboune
Koaeca TypOuH. OnopHbie KOHCTPYKUAH
pelleToX MOJIKHB PACCHHTHIBATBLCA Ha
BO3HHKAIOUIHE

IHAYHTEJLHLIE  YCHJIHS,

npu 3abuske pewerox copoM. OGuIYHbBIM
KpHTEpHEM s CpPeAHHX YCJAOBHA #B-
asercss  3abuBKa pewerkH Ha 25%
XKHBOrO CE€YEHHS, HO pellleTKa JOJKHa
OblTh Taxkie YCTOWMYHBOM npu Tipeaesb-
HOM HamnpsiXKeHHH B MErajjie M NoJAHOMN
3abusxe ee,

CopoyaepxuBaioulie pelIeTkH Bbi-
NOJMHAIOTCA H3 PAMOYrOJbHLIX CTAJIbHLIX
CTepXKHeH, pPacmoJOXKCHHBIX Mapanaenb-
HO. Onu OGBIYHO BHIMOJHAIOTCH OTHE]b-
HBIMH NaHensMH WwHpHHOK 1,2—15 M u
AnnRnol, obGecneynsaioweit yro6¢crea mMa-
aespuposBanud. OnNopHbie KOHCTPYKIHH
BHINOJAHSIOTCA H3 ABYTaBpOBLIX OaJoK.
Toamuna crepxueit obbmuno 10—12 ma
npH wHprHe 60—75 um. B npomexyrtke
MEXKAY  OMOPHBIMH  KOHCTPYKUHAMH
(puc. 50) pewerkn coeanHsiorcs GoJ-
TaMH C HaCaXCHHBIMH Ha HHX MeXay
KaXU/ibiM CTepiKHeM OpPpe3kamu T1pyo.
DoatoBble oTBepcTHs  pacnosaaraiorcs
0/MXKe K HH3OBOM YacTH CTePXKHSA C TeM,
yro0bl HE TPensATcrBoBaTh CBOGOAHOMY
NMPOABHKEHHIO 3yObeB OYHCTHTEABHON

2. 10 ——
7,82

P ey

Puc, 50, l'pyGue pemerku na '3C Copr Mena.

G ~— ONOPH W HANPADARNOUINE; 6 —~ ACTAAL COXLLAN.
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MAWMHB. JTa CXeMa HeyaauHa BCJeA-
crBie GOJBINHX nOTephL Hanopa.

Jns ManuLX YCTAHOBOK NPH OTCYT-
CTBHH TIOABEMHOrO0 KpPaHa pasMepnl pe-
WIETOK BBHIMOJHAIOTCS! TaKHMH, 4TOOH
MOXHO OBbJIO NOJAHWMATHL HX BPYWYHYIO.
TlpH Hanuuuu Kpana peuwerkH MoOryr
ObiTb CMOHTHPOBARB H3 OOJABIUHX CeK-
unfi. OcoGoe sHUMAHHE XOAXKHO OHTH
ofpaiieHo Ha NVCTONYMBOCTL pelIeTKH
NPR ABHXKEHHH NO HeH oyucTHTeALHON
MawnHe. Oyenb BaXKHLIM YCAOBHEM #B-
agerca coOaloaeHHe posuoll  nosepx-
HOCTH C HANOPHOMN CTOPOHH, C TeM HTOOM
HHYTO HE MEWaJo NepeMemeHHio OYHCT-
woro mexauusma. Ilpm Bunoanennn pe-
IIETOK CEeKIHAMH JI0/KHO OuTh obecne-
WEHO TUIATEeAbHOe CTHKOBaHHe KaxKaoro
CTePIKHA CMEXHBIX CEeKUMit.

Ounctka pewrerok Ha Maamx [3C
OCYIECTBAACTCA BPYHHWIO € NOMOMILIO
BCTIOMOraTeAbHMX npucnocoGaennit. Ha
rAYOGHHHBIX  BOJONPHEMHHKAX OYHCTKH
pemleToK NpaxTHYeCKH He Tpelbyercs.
3arparsl Tpyaa Ha OYHCTKY PpelIeToK
MOryT ObiTb 3HAYHTEJNBHO YMEHbIUIEHb
VCTPORCTBOM BO3AVIUHOM CHCTEMBI, IO-
Aawomed ny3ppbKH BO3AyXa y HH3a pe-
werkn, das xpynanx [AC nosceMecTHo
NPHMEHSIeTCS  MEeXaHHYecKas OYHCTKa
< NOMOIMBLIO CHEUHANBHBIX OUYHCTHTEb-
HBIX MallHH PasJIHYHBIX KOHCTPYKUHHA
(pre. 51).

Has maapx 'AC ¢ HH3KOHANOPHBIMH

BOAONPHEMHHKAMH NpPH HeSoaAbIIOM pac-
CTOAHHH MEXAY CTePXKHAMH pelerox
CKOPOCTH TEYEHHS B pellerke He AOJXK-
upl npesoiware 0,75 s/cex. das xpyn-
HbiX HH3KOHANOPHLIX BOJAONPHEMHHKOB
NPH MEXaHHYEeCKONl OYHCTKE pellerox
MOXKHO YBEJHYHTL CKOpocTH 10 1,5 m/cex.
Tax, uanpumep, Ha ycranoske Yuaep dan
aonyiena ckopocrb 1,5 m/cex. Tlpn sTux
YCJAOBHAIX H pacxoje yepes peuerxy no-
paaka 266 m’/cex noreps Hanopa B pe-
werke He npeenimana 3 cum. Kax npasu-
710, NOTeps B pelleTKax CocraBasier
3—16 em.

Jlnsi BHICOKOHAMOPHBLIX BOAOCNPHEMHE-
KOB OKOPOCTH BXOAa MOryr ObiTh He-
CKOJIbKO YBEJHYEHB, NMOCKOJIbKY OUHCTKA
pemerok npejacrasaser co6ofi 10BOJABHO
peaxyio onepauunio. Ormeyesa ycneiusas
paGora psaa BOAONPHEMHHKOB NPH Ccpea-
Heil CKOPOCTH TeueHHMS uepe3 pelerky
3—3,5 m/cex.

gy
e

Puc. 51. Copoyaepkusaoimue pemerku
nonku Banadguasa

] —crepxun pemerox; 2—3yGas ogncruTe nnof MawHN,
J - MeXIMHIM NepeMeMENNN OIWCTHTEILNOR MIAWIMKN:
4 — peweTKa; § — pagpasamowne.

yera-

MecTHhe NOTEpPH B BOAONPHEMHHKAX
H3IMEPHIOTCA B AOARX CKOPOCTHOrO Hano-
pa u onpeaeasiorca no GopmyJe

ve
h,=kl;.=k,2}. (40)
rae h, — CKOPOCTHOR Hamnop;
h,— noreps manopa;
v -—CPeAHss CKOpoCTb MNpoTeKa-
HHA BOAM B pelieTKe, M/cex.

[ToTep BO BXOAHLIX peineTKax oObiN-
HO MaJbl BCACACTBHE HE3HAYHTEJbHBIX
CKOpocTeft TeweHHs B HHX, NpHHIMae-
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MBIX A8 06JeryeHus OMHCTKH pellerox.
Jns yHCTHIX pelleTOK AOCTOBEPHBLIM 3Ha-
yenueM aas ¢opumyast (40) moxer cay-
XKHTh BEJHYHHA, onpereaseMmasi ypasHe-
HHeM

k=1,45—045R— R,  (41)

rae R — KoshpdHuHeHT 3an0AHEHUR NJO-
IMAAN pPelleTKH KOHCTPYKTHBHBIMH oJe-
mentamp. OOBLMHOMY 3HaAYeHHw R=
=0,65 coorsercrayer Beanunna k=074,
a ans cxkopocreit 0,75 m/cex norepu Ha-
nopa cocrasagior 0,02 x. Onanaxo pac-
4eT JOJKCH OHTh nNpoBeien ¢ y4yeTom
BO3MOKHOTO 3aMOJHEHHA YacTy peluer-
KH copoM. B npakTuueckux cayuasx
25—50% nJaomanK OYHMAEMHIX Bpyu-
HYIO peuieToxk 3a0HBAIOTCS NJABAIOLIAME
TeJaMH, 4TO 3HAYHTENBHO TNOBLILIAET
norepu Hanopa. Iloreps nanopa B npa-
BHJALHO 3aNPOCKTHPOBAHHBIX BOJAOTIPHEM-
HHKAX OOBLIYHO HHUUTOXKHBL M MOTyT He
VUHTBHIBATLCS B pacuere.

3. 3amura BOAONPHEMHHKOB OT JAbAA.
[lpn TMPOEXTHPOBANHK BOAONPHEMHHKOB,
PACTIONIONKEHHBIX B XOJOAHOM KanMmare,
qacto Onsaer Heo6XOAHMO mnpeaycma-
[PHBATL MEPONPHATHA NO 3alKUTE COOPY-
AKenus or abaa. Ha puc. 52 noxasana
cxema, np# KOTOPOM MOXKHO OXKHAATh Je-
J10BHE 3aTPYAHCHHA, a Ha puc. 53 —
cXeMbl KOMIOHOBKH IHApPOY3/Aa, MO3BO-
JASIOUHE VMEHBLUIHTD STH 3aTpyAHEHHS.
Ha rayOneHbLIX BOAOTMPHEMHHKAX, BepX
KOTOPLX pacnojgoxen Ha rayOuHe CBH-
we 10—12 x noa ypoBHEM BOIALI, Jen0-
BHC 34TPYAHEHHS TNPAKTHYECKH HCKJII0-

\ HeHH,

Jlenosule 3aTpyAHEHHS MODYT HMeTh
3, MECTO OT HEeCKOALKHX BWa0B Abaa. [lo-
: SCPXHOCTHHIT Jaea, obGpasyiowuiics npH
3aMEepP3aHNKH BOJAM, 2 TaKKe meapuajimue
JAbJAHHKH, TIABBYIIHE NO pexe, Haxanau-
BASiCh, MOI'YT CO3/1aTh NPH MAJBX CKOpO-
CTAX TeYeHHs YCTOHuuBHil JeasHOR no-
Kpos. Ilpx 3HAYHTE/ILHBIX XKe CKOPOCTAX
TeUeHHS MOBEPXHOCTHOroO Jbaa He ofpa-
syercsi. IlosepxsocTunii nen B BHAe OT-
AeAbHBIX AbAHH cOpacwBaeTcs uepes BO-
10cOGpocCH.
. Jpyroit BHa JAbla — wyra— obpa-
3yercs B NOTOKe mpH GOALWHX CKOpoO-
THX TEHEHHS W ABHAKETCH 1O pexe 8 BH-
| PHXJALIX CKOMJIeHuil, kotopue obaa-
. enoco0HOCTHIO  NpHMep3ars K
g

-

4

Puc. 52. Pacnoaoxenne coopyxeusll, npx xo-
TOPHX MOTYT MHMETH MeCTO Jejoswe 3aTpya-
HCHMA,

G~ NHIXONANOPHAN CXEMA, OTCYTCTAYET MCAOBIMNTHAN
crenxa; 6 — nprvofl, BOPONXOOOPAINKA NOAXOX K MAUIAN-
HOMY 323MK0 crOcOOCTRYeT OOPAIORAN IO 32XOPA.

OXJA8XKACHHBIM  SJEMEHTAM  KOHCTPYK-
UHH. ITOT BHA JAbja co3gaer Hanb0b-
WHe 3aTPYAHCHMA.

Jonxnit Jen oGpasyercst B Heray6o-
KHX Bojaoemax npu csoGoanoft or abaa
nosepxuoctu soaw. [lo csoemy Bosaeit-
CTBHIO HA COOPYXKEHHE OH AaHaJorHueH
myre.

Kax mpasuio, muyra ¥ AoKHWIE Jea
BO3HHKAIOT MNPH OTCYTCTBHH NOBEPXHO-
ctHoro apaa, [lostomy, ecan 3aaunue 'AC
PacnoaoXeno npu Bogoxpavuanme 60ap-
IIHX pa3sMepoB, 3aTPYAHEHHS OT STHX BH-
108 Jbjla CpPaBHHTEAbLHO peaxku. Takke
He NPHXOAHTCA OXKKHAATH 3aTpyaHEHHf,
eC/IH BOJAONPHEMHIK PAaCNoOJOXKeH B KOH-
ite ray6GoKoro AJMHHHOrO KaHajha npu Ma-
JBIX CKOPOCTAX TEYEHHs, AONYCKAIOULHX
ObicTpoe o6pa3oBaHHe ACASHOrO NOKPO-
Ba. Ilpn Goasmmux CKOpOCTAX noaxona
NOTOKA K BOJAOTIPHEMHHKY MOMXHO OXH-
JlaTh BO3JICHCTBHS HA HEro WIYrH M JAOH-
Horo sbia. IlocKoNbKY OCHOBHBIE Jei0-
BHIC 3aTPYAHEHHs 3aKj0va0TCH B oGMep-
3annn ofTexaeMuXx TOBepXHOCTEll, B8 Ka-

a
6)
Puc. 53, Pacnosoxenue coopyxennfl, npn xo-
TOPHX MOTYT MMETH MECTO MHHMMAIbHLE JC10-
BNE 33TPYAHCHHA,

a — Goaswol Gaccefln nepex I'SC w rayfoxoe npuesnoe

OTREPETHE NPARWOTCH F0CTATONNOR SamuToN; 6 — Gaccefln

CPEANNX PAIMEPOR B HerayGox0e NpHeMHOC OTmepcTHE
TPelGynT YCTANONKN Banamt,
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YeCcTBe OCHOBHBIX Mep 3alll4Thl AOJAXKHbLI
ObTh MPHHATH TakHe, KOTOpHie npeny-
npexaaiorT rakoe obmep3anue. B Kaye-
CTBE OCHOBHBLIX MEpPONPHATHHA mnNpHMe-
aatores: 1) oGorpes pewerok; 2) yaaJne-
HHE JbAAa CXATHIM BO3JAYXOM; 3) yaanae-
HHE PelleTOK Ha NepHoa Uryroxoaa.

Jas oGorpeBa pewieTok H JAPYrHX
CTaAbHBLIX KOHCTPYKUHIl, HA KOTOpLIE MO-
*eT Bo3AefiCTBOBATL Jed, HX PasMellaloT
3a 3a6paabHoit cTeHKol. dTa cTeHka, He-
CKOJIbKO 3arny0bjensasi noa YpOBeHb,
NpensaTCTBYeT AOCTYNY XOJOMHOro BO3-
ayxa K pewerke. Tenantit BO3AyX nocry-
naet M3 MAaulMHHOrO 3ajna u oborpesaer
KOHUB pemeToK. B  3THX yCJIOBHAX
CTEPKHH peleTOK JOMKHH ObTh He-
NpepLBHBIMH CBEPXY AOHH3Y Aas obec-
neyeHus nepesoca tenaa ao Axa, B cy-
POBBLIX KJIHMATHYECKHX YCJIOBHAX 3STOT
meron HesbdexkTuBen. Ha ycranoske
Jla Tiopk na p. Cs. MopHua peleTks
BLICTYNAIOT Bbille BOALL, H MO HX Bepx-
HHM KOHUAM nponyiueHs Tpy6sl, oGorpe-
BaeMble NapoM. DTHM MepOoNnpHATHeM 3a-
aaua O6opu6bl ¢o aAbaoM Oblla YCHewHo
peluexa.

B cypoBbiX 3UMHHX YCJAOBHSX, 0CO-
Genno B llIsenun u Hopserun, uawen
NpUMEHeHHe MeToA oborpesa pellerok
MOYTH HCKJAIOYHTEJLHO 3JEKTPHYECTBOM.

[Tpu npoexTHpoOBaHKH 3JaeKTpoolorpe-
Ba peleTOK CTePHKHH MOHTHPYIOTCA
oObYHBIM  00pasoM € TOAKJIIOUEHHEM
K HHM 3JIEKTPHYECKOro TOKa OT TpaHc-
dopmaropa. AnasoruynbiM o6pasom npo-
H3BoAKTCH obGorpes masoB 3atsopos. [Ips
WIeKTpooGorpeBe KaxKAblii CTepPKeHb HJIH
rpynma cTepiKHeHd COeAHHAIOTCS Tnocae-
JAOBATEJBLHO M 4epe3s HHX NponycKaercs
trok. OnbiToM HalaeHo, 4To AJIS CTEpPK-
Hel, HMEUIHX nomnepeqyHoe CceyeHHe
3—7 cm?, pocratouHwmit oborpes mnoay-
yaercst npH sesnunne toxa 250—300 a va
CTEepPIKEHb.

Ocobento 3¢pdeKTHBHO HCNOJAB30BA-
HHE CHCTeMBbl NOJa¥YH CXKAToro sosayxa
AN 3aWHTH OT Jbla. Cxartoifi BO3AYX
10/l AABJCHHEM, HECKOJAbKO OOJAbIIHM,
yeM rayOuH2 BOIb, BHITIYCKaercs H3
nepdoprpoBantofi TpyOn nepea peluer-
kam. [ly3nippKH BO3ayXa MNOAHHMAIOT
HACTHIBl JbJd H 3aCTaBJAOT MX TIOCTY-
nath B cneudaasHbifi soaocaus. Heo6xo-
AHMOE pacCTOsiHHE OT HH3a pelleTok 10
TPYOb! 3aBHCHT OT CKOPOCTH TeUEHHSH, TaK

Puc, 54, Boaonpuemunk Poxku-Pupep ¢ ycra-
HOBKOR AR CXHRATOrO«BO3AYXA,

] — pecHpep: 2= X xOMIpeccopy:| J - crosxs
4 — CTORKN 32 MM; § — HANPABANOWNS PEWETOK; 6 — APPa-
unounas ypyGa; 7 — manaopufl nay; § — 3aTeop; & — Tpy-
6 WA GCTOMHMX NPOKIARKAX (UndpPM Ma naane BoIO-
NPRHEMHRKAE YKESHDAWT AREMETPN TPy o).+

25 M,

KaKk HeOX0AHMO, 4TOOH NYy3bIPbKH BO3-
JAyXa JOCTHraJIH NOBEPXHOCTH ellle nepen
pelerTkon.

Ha ycranoBke Poxz Pusep B Kon-
HeKTHKYTE CHCTEMa CXaToro Bo3ayxa
BMOJIHE onpasaaJja cebs; cxeMa yCTaHOB-
KH TI0Ka3aHa Ha puc. 54. Cxkarthlit BO3-
AYX NOAABAJCA ABYMsS KoMmpeccopaMmu
MOIIHOCTBIO N0 15 A. ¢. H KOMIIpeccopom
25 A. ¢. B peaepsyap, naBjICHHE B KOTO-
poOM TMNOIePKHBANOCHL 7 ar, OTKyAa OH
NOCTYNajaA B PasBoOMSMIYVIO JHHHIO C AaB-
aennem 0,7 xefem?®. IlopoGras xe ycra-
HoBKa Obla oMouTHpoBaua wa [paui-
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Puc. 55. HonycTuMuie CKOpPOCTH TedenHa 80
BXOMAHHX OTBEpPCTHAX.

6
4
2

200 JOOM

Kyan nepen pemerkaMum H 3aTBOpaMu
soaocGpocos. I'iyOHHA BOAB B MeCTE TO-
1auH Bo3ayxa KoJaebajaach or 3 a0 11 .
Bo3ayx nosaBajsics H3 OTBEpPCTHS AHa-
merpoM 3 mm. Beero 6uli0 TpoCBepeHo
1 480 ormepcTuii mpH nposere BOAOCH-
sos 3,8 # u pemerox 1,5 m. Ilponssoan-
Te/IbHOCTh KaXKA0T0 OTBEPCTHS COCTaBHAA
0,06—0,10 #%/smun npu naBJeHHH y OT-
sepctis 0,15—0,30 xe/cm?. Menxnie BO3-
AywHbie TPYOW B pasBoAsIeH JHHHH
uMeloT auamerp 19 u 25 um. I'aasubre
noasoAsiuiHe JHHHH AAHHONK 1 200 M Bbi-
anosHennl H3 100 M raibBaHH3HPOBAH-
HBIX CTaJbHBIX TPy, 0O6CAYKHBaEMBIX
YeTBIPbMS KOMMPECcCOPaMu NPOH3BOAH-

URUN D)
' J%Mllﬂ”ﬁ’n

TeqbHOCTHIO 10 M3/ Mun xaxawit npu nas-
Jendn 3 ar.

Ha Goabmuscrse cospemennbnix I'9C
BCE pelleTKH BBINOJHATCA CeKUHOHH -
poBaHHBIMH JIsi obecneycHHs yaaJe-
HHA HX NPH ABHXKEHHH Jbja.

Ha puec. 55 nau rpadiuk, no Koropo-
MY, 3Hasg Hanmop Hal UEHTPOM BXOAHOro
OTBEpPCTHA BOJONPHEMHHKA, MOXHO Haii-
TH AONYCTHMYIO CKOPOCTb TEYEHHS BOAMI
BO BXoaHoM omBepcTuH. Ilpu srom aag
nanopos A= 200 M CKOpocTb He PeKo-
MEHAYeTCA HasHawyath CBbillle 7,5 M/cex.

4. BoicokoHanopHbie BOAONPHEMHUKH.
BoicokoHanopHeie BOAOTIPHEMHHKH Bbi-
NONHAIOTCA pasiaHynHbX THnos. Hdas Bo-
AONPHEMHHUKOB B OCTOHHBIX MJIOTHHAX H
AN HH3KOHAMOPHBLIX THMOB AeTalH BO-
AONPHEMHLIX COOPYXK€HHHl MaJo OTJH-
yailorcs Apyr or apyra. [Has sewm-
ASHBIX M HaOpOCHBIX ILIOTHH BOJAONPH-
eMHHXH OOLIYHO BLITMOJHAIOTCH B BHAE
OaluHH, pacnoJOXeHHON V nNoAOWBL Bep-
XoBoro orkoca. Hexkoropeie npaMeps
BOJONPHEMHHKOB MOKa3aHbl HA pHC., S6—
59. K coxanenuio, HMEeTcs OYeHbL MaJo
AaHHBIX 00 ycaosHax paGoThl BOAONPH-
eMHON OaluiHH NpH AaBsJeHHH Jbpaa. Ha
soaonpreMmuuke [esuc Bpuax (puc. 58)

Crema 8

UHAHHAPHIECKHX 3aTBOPOS,
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Puc. 57, Luaunapuueckuit sarsop [Aukc Pusep.

! — HANPAPARMOMMNE; 2 — peweTKn; J ~— OTKAOHATEAL; 4 —
PRLICTKN; § ~— BepxXuufl nopor; 6 = wxual nopor; 7 —
craasMan i 8 — Tyuneas,

HMEIOTCS [Ba MNapanjiedbHO MOCTaBJieH-
HBIX 3aTBOpa, PAaCMOJOMXKEHHBIX B HHK-
Heit wactH OGawsHM; QUHALTPAUHA uepes
3aTBOPHl JIO/IKHA OKTH NMOJAHOCTBIO Tpe-
avnpexaena.

15. BONOCBPOCHBIE COOPY)XXEHHS

[TaoTHHB! BCEX MHAPOSIEKTPOCTAHUHNA
cHabxeHn BojocOpocaMu AAA yAaJdeHHs
H3OLITOYHOTO NMPHTOKA H3 BOJAOXPAHHAM-
li1a, KOTOpHit He MoxKeT OblTh nponyliieH
yepe3 TYpOHHB HJAH AKKYMYJHPOBAH.

BoaocOpochl BHINOJAHAKOTCSH € NMOBEPX-
HOCTHMM COpPOCOM BOAB, CHOOHALIMH
uan noHHbiMH. [Toabem ypoBHSI B BOJAO-
Xpanuauile Moxer ObiTh JonylleH 1o
OrpaHHYeHHBIX TIpEJeJI0B, oOnpejense-
MBIX 3aTOMJIEHHEM; BOAOCAHBHbIE YCTPOM-
CTBA NPEAyNnpexaanT BO3MOXKHOe MO-
BHILIIEHHE YPOBHA CBEpPX JAONYCTHMOrO.
310 BHI3BIBAET HEKOTOPYIO MOTEP0 Ha-
nopa, KOTopulit Mor Obl ObiTh HCNOAB30-
Bai Aas BupaGorku oHepruu. Jas cHu-

JKEHHSI 3ITOH [OTepH YBEJHYHBACTCH
AJHHA BOAOCAHBA MJH e pacnoaa-
ralrcss Ha ero rpeGHe 3aTBopm, pery-
aupyoire yposenb. OueBHaRO, 4TO He-
OOGXOAHMOCTL TIMATEJBHOTO KOHTPOJA
YPOBHA OCOOEHHO BeJNHKa ANl HH3KOHA-
MOPHBIX YCTaHOBOK,

BuiGop tHna soaocOpoca 3aBHCHT OT
Tonorpa@HyecKux, reoJOri4ecKHx u rua-
POJIOTHYECKHX YCJIOBHH B CTBOpE I'djipo-
y3aa. B HekoTopeIX caAydqasxX npexmytle-
CTBO oOnpeaeneHHOro Thmna soaocOpocon
OMeBHAHO, HO OOBIYHO HAa HAYaAbLHOM cTa-
AHH MPOEKTHPOBAHHS HEOGXOAMMO cpas-
HeHHe pas3JHuHBIX THNOB BOA0COPOCOB.
Onpeneenne BepOATHON CTOMMOCTH Mac-
CHBHOH BOIOCJAMBHOH NJOTHHLI HE CTOJIb
CJA0XKHO, HO YYeTr BCeX 3SKOHOMHYEOKHX
XapPaKTePHCTHK OTAEAbLHBIX THNOB BO0O-
c6pocoB ssasercs 3artpyanexunim. [lo-
MHMO ONpeaeNeHHsl KanuTaJdoBAOKeHHH
B TeXHHKO-3KOHOMHYECKOM  pacuere
A0KHB  ObITh YYTEHB H SKCNAyaTau-
oHupie pacxoasl. Huxe paccmarpusalor-
CH YCAOBHA NPHMCHEHHS PasqHYHBIX TH-
nos 80a0CGPOCOB.

1. Beperossie BopocOpocnl. B Bepx-
neM Obede HEKOTOPHIX NJOTHH MOIyYT
ObITb OHA HJH HECKOABKO €CTeCTBEHHbLIX
JOMIHH HJAH CEeANOBHH, NPHMBIKAIOUIHX
K ype3y BOAH B BOAOXpaHHIHUle H yia-
JEHHBIX OT OCHOBHOIO COOPYKEeHHA.
B srtoft moHHKEHHON 30HE MOXker OuiTh
VCTPOEH BOAOCOPOC TPH CPABHHTEALHO
He6OJbIINX 3aTpaTax. THNHYHAA CXeMa
nokasana Ha puc. 60. Kpome rtoro, pac-
noJoxenHe sopocOpoca 3a mnpeaenamu
OCHOBHBIX COOpPYXKeHHl MOXeT pe3Ko
YIIPOCTHTL KOHCTPYKUHIO naoTeHb. Bo
MHOTHX CJy4asX CTOHMOCTH BogocOpoca,.
yCTpauBaeMoro TakumM o6pasom, HHUTONXK-
HO Ma/Za 1Mo CPaBHEHHI0 CO CTOHMOCTBIO
OCHOBHBLIX coopyxenuit. Jlas naoTuH, ua
KOTOPbLIX BOAOCOPOCH MOrYT BKAIOMATLCSH
B paGory anmb | pas 3a mHOro .Jer,
YCTPOIICTBO TAKHX BOAOCOPOCOB HCKJIIO-
ugteapio adpexrusno. [Ipn Goabuow
yIaACHHH OT OCHOBHHIX COOpPYKeHHil
pa3MbiB HHXe BoaocOpoca ABAAETCH CO-
BepIIEHHO Ge30macHbM.

Takoit Bogoc6poc, He CBSA3AHHBIN
¢ NJAOTHHOMN, PacnoAoKeH HOPMAAbHO
K e¢ OCH M HMeer OOLINHO AIHHHBIA
c6pocHOt KaHaA—OBICTPOTOK €O CPaBHH-
TeAbHO GOJLUIMM YKJAOHOM, 10 KOTOPO-
My BOMa OTBOAMTCA B HHKNHIA Obed.
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‘r / — pewmeran; 2 -~ aucKkonue daroopu 2% 245 45 J — podaymman voyGa 1,2 M; f — ryMNOAN: 5 — Gyrynman:

[peGens BomocGpoca Moxer ObTh
NpsMBIM, KaK Ha puc. 61, nan Bunoanen-
M B BHIE apKH, 4TO B HEKOTOPHIX CAY-
%&60.1& Keaareanno. B tex cayuanx,
KOraa rpeGenb Bonoc6poca He SABASETCH
BOAOCAMBOM ¢ IIHPOKHM NOPOroM, €ro

. 3

X8 6 — GaGOrronas onopa,

uesecooO6pasHo BHNOJAHATB ¢ NpaKTHYE-
ckim  npoduaem. Ilorpebnas anuRa
rpe6Hs sBASCTCA OOBEKTOM 3KOHOMHuYE-
CKOro pacuera, NocKoJbKY BLICOTa TJ10-
THHBI pacTer ¢ YMeHbUIEHHEM UIHHBI
soaoc6poca, KOTOpHIl HMeeT HaHGOIb-
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Puc, 59, BuicokoHanopasit BOAONPHEMHHK C UNJAHHAPHYECKHM 3aTBOPOM,

4 — NoAVEMURK Sarvsopa; 2 — sarpop; J.— peerxm; 4 — HDOABEMHMA CTepKens: 5 — pepxiee YOIOTHOHHE:
6 — BOBAYXODOA; 7 ~ MIKNEE YNAOTHCNHE,

NOMmoxa

8epx
I0IMURE

poguns RAOMUHE!
u Bodocrula

Puc. 60. Ilpamep Geperosoro

Wyl WHPHHY no rpebHio H 3arem cCy-
XKaercsi 10 HanGojiee IKOHOMHIHOrO ceve-
uua cOpocHoro kanana. KoHeunnii yua-
crok BogocOGpoca odopmasercs HHoOraa
B BHAe paCIUHpeHHs AJAA YMeHbIUeHHs
VACAbHOW 3Heprud cOpocHBacMoro nmno-
TOKa.

JiBuxenne BOAB B Kananax-OHICTPO-
TOKax mnpejacramasier co6oi oaHy H3 hopm
HePABHOMEPHOrO JABHKEHHA C OOJBIIHMHA
CKOPOCTSIMH H C CHAbHOM aspauuen no-
TOKa, YTO BHI3LIBAET YBEJHYEHHE KHBO-

g

fpodurs
Jodocspeca

soaocGpoca B naorTHofl cxaae,

ro cevenus. Jas npoexruposBanus Obi-
CTPOTOKa MOMXeT OBTH pPEeKOMeHJOBAN
NOCJe0BATEAbHBN pacuer OT CeveHHd
K ceuenno [JI. 18]

[Ana kanana Ge3 ysjeueduss BO3jyxa
AN ABYX CTBOpPoB o6o3HayuMm (puc. 62):

Q — pacxoa, m'/cex;

b—mnpuEa cpoGoaHON MNOBEPXHO-

CTH;
b, —mupuHa KaHaaa 1no AHy;
h—ray6usa BOAN B KaHaje,
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Puc. 61, Boaoc6poc Tuonecra.

I~ pojonpREMUNK; T~ TYRNEAM;

S — goraureHc yraa HakjaoHa GoKo-
BHIX CTCHOK KaHana npu Tpane-
HeHAAALHOM CeHeHHH;

A, A'— naomaas nonepeyHoro ceveHus
KaHaaa;

R, R'—ruapasindeckuil paauyc;
n — Ko3pPuunesT mepoxoBaTocTs;

k — koapdauuedar ysjaeqeHis Bo3-
aAyxa, no taba. 4 (ypeauuedue
Kosphunuenrta wepoxosaroct).

[Tpu ycjosun BoOBJCYEHNSt BO3AYyXa
NPHMEHACTCH HHACKC a.

1. BulGupaercs suevenae n gas o6uiy-
HBIX yCa0BHil 6Ge3 yyera yBJACHEHHS BO3-
AyXa, a Takxe 3Ha4euwe Kk n3 taba. 4.

2. Haxoaurea wmecto mepesoMa mpo-
$uas GHCTPOTOKA, YCTpaHBaemMoro oOmy-
HO B HayaJe KaHala, H onpeaeasiorcs
~ 3uayednna h, A, R, v npu orcyrcream

BOBJEUEHHA BO3ayxa.
L5l NpAMOYTOJIbHBIX CedeHuil
T -;F;.
y (42)

J — pycao;

4 — racitrean; § — nadpocxa; 6 — poxoctpoe,

JAas rpancuengasbHulX ceyeHui

W E-YF-

3. B touke mnepesoma BHIYHCAASTCH
3HavYeHHe p oOTHOweHHA oObema BOAH

(43)

TaGanna 4

PexkoMenayeMnie SHAYCHHA AAA KO
enTa ysaevenus sosayxa [J. 19

Hu M-

Xapaxrep nosepxuocrTt Suavennn &

0,003—0,004
0,003—0,004
0,004—0,006
0,008--0,012

Hdepesaunue J0TKH Ge3 NAaROK
Faaagas ueMenTRAR WTYKATYP-
K& HAK METAAA .+ ¢ « o o« o
LlemMentuuft pacToop wam cpea-
MMl GeTOM. . . ¢ . 4 . s, 8
Fpy6uft Geron wam raaakan
KAMEHIAR KAAAKE . . . . .
pyGas Kamenuan Ka3aKa Hau
raaakan Oyanxuas xaaaka

HO ueMenTHOM pactsope . .| 0,015-0,020
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Puc. 62, Cxema pacwera Gucrporoxa,

K obuieMy o0beMy BOAbLI H BO3AyXa M3
BblpaKeHHA

G RS (44)

4. ToacuurmBaoTesa PpakTHUecKHe 3Ha-
yeHda A, R, u h, C yueroMm BOBJIeYeHHs

BO3/1yXa.
JAna npaMoOyroJbHeIX CeyeHui
A h
Aa=-"‘-; ha=T. (45)
Jg TpanenenaidbubiX ceueruil
— by 4V 67(45Q/pv)
h o= - . (45a)

5. Jlna TOYKH nepenoMa BbIUHCAAET-
csl 3HauyeHue 7, 3pdexTuBHoro Koadpdu-
IIHEHTA IIepPOXOBATOCTH H3 YPABHEHHS

IR\
n=ng,) "

6. BuICTPOTOK MeAfiT Ha HECKOALKO
VYACTKOB IJIHHON [, mpuHHMas Majble
3HaveHud [ mnpu OLICTPOM BO3pacTaHuy
cKopocTelt y 6oapiuie 3HAYEHHS (IPH paB-
HoMepHOM TteuenuH. Jlas Kaxkjaoro yua-
CTKa BBIYKCAAIOTCH 3HaueHus A, R, v,
oy Ny A R, 1AR HAYaABLHOrO M Ko-
HEYHOro CTBOPOB PAacyeTHOro Y4acrka.

7. Jl1a HHXKHEro CTBOpa pacueTHoro
yuacTka npHHHMaercss npolHoe 3Haue-

uie b’ 1 pouncasiores R, o' w n. . Hdas

06/1ervyeHHs BLIYHCACHHA MOryT ObiTh 3a-
paHee NOCTPOEHH KXPHBHIE /I8 pasHbLIX
rayGHH.

(46)

8. BHUHCAAIOTCH CpPeAHHE 3HaAYeHHs
seanun R ® R', v w v/, n, u n, Mexay
CeYEHHAMH PAaCUETHLIX CTBOPOB AAHHOTO
yuacrka.

9. INpu cpeanux 3HaYeHHAX HAXOAATCHA
CPeAHHH YKJOH JHHHH SHEPrHH S u rmno-
TePH SHepruu IS MexAay CeyeHHSAMH.

10. U3 ypasnenns Depuyaam Haxo-
AHTCH rayOMHa B HHXHEM CTBOpe, KOTO-
pasi 10JXKHa COOTBETCTBOBATH NpeaBapi-
TEeJAbHOMY 3HAYEHHIO, HAHAEHHOMY BbilIe
(n. 7). Ilpu HecoorBeTcTBHH rayGuu je-
Jaercsa BTOPOH pacuer ajas KX cOaHxKe-
Hus, Onpenedenne raybuyn Begercs no
Ka)JOMY YYaCTKy A0 KOHUA KaHajaa 10
TeX TOp, TOKA JIHHHSL SHEPruy HE CTaHo-
BHTCA MapaJiieqbHON AHY Kauana.

11. ITocae TOrO Xak npocyuTaHbl Bce

’
YYACTKH, HAXOAATCA BEJAHuMHB A , 4TO

H OTNpefeJTHT NOJOXKEeHHe BOAHON noBepx-
HOCTH C YYETOM YBJEuYeHHs BO3AyXa.

2. llaxTtubie u cHdonubie BopocGpocsl.
laxTuble BoaocOpPOCHl COCTOAT H3 Bep-
THXaJbHOro COPOCHOrO TYHHEAS ¢ Oro-
JOBKOM, OOPMJIEHHBIM B BHIE BOJOCJ]H-
Ba. BepruxajibHas waxra conpsraercs
MOA YIVIOM € OTBOAALIMM TYHHEJEM, 1o
KoTopoMy cOpachiBaeMas BOjla VAaaJjser-
¢ B HIXHHA Oved. B npoexrtHoit npak-
THKE TIPHHATH JABa THNA OrOJIOBKOB
IIAXTHSIX BOAOCOPOCOB: OAWH — C Ouep-
TauueM rpebHA no BOAOCJHBY NpaKTHUE-
cKoro npopuas, ApYroi —B BHAE BOAO-
caHBa C WHpoxuM noporoM. CpasHenue
HX AaHo Ha puc. 63. [lpu orosaoske B BY-
2e BOJOCJIHBA C UWIHPOXHM MOPOroM BO1O-
cOpoC COCTOHT H3 BXOHHOM KOHHHYECKON
YACTH M BEPTHKAaJbHON IIAXTH, KOTopas
JIPH PacyYeTHOM pacxofe NOJAHOCTHIO 3a-
noaxena pojoft. Huxe BeprHKajAbHOI
HIAXTHl PACNOJOXKEHB KOJACHO H M'OPH30H-

‘TaJbHb BoA0BOA. B Bogoc6poce ¢ ouep-

TAHHEM Oro/JIOPKa MO BOAOCAHBY NPAKTH-
yecKoro npogpuasa cxema ocraercs Oes
H3MEHEHHSA, 3a HCKAKUeHHEM BOAOC/HB-
HOM CeKIHH, B KOTOpO#ft Bola HauHHaeT
cB060HOE TajJeHHEe HeMelJaeHHOo nocje
nepexoaa vyepe3 rpebeHn BOAOCIHBA.
Ouepranne BOAOCAMBA NPAKTHYECKOro
NpodHAA HMECT H3BECTHOE NNPEHMYILECTBO
BBHAY MEHbBUIErO AHaMerpa OroJdoBKa K
Gonbluero Koadduuuenra pacxoaa. Aror
THl OroJIOBKA WYaumle NpHMEHsAEeTCH MnpH
GaweHHBIX Boaochpocax. Oauako npu
BOAOCAHBE ¢ MJOCKHM rpebHem BOpPOHKA
HMECT MEHBLIIHA AHAMETP, H MO3TOMY &Ta
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Puc. 63. Cpasnureasnas cxema oOroJosxkos

waxTHoro soaoctpoca.

] ~ BOpOHKA! 2 ~ POROCANE; J -~ BOAOCAHD NPAKTHHECKOrO
npoduan; 4 — BOIOCAND ¢ WHPOKNM NOPOTOM; 5 — BCPTH-
KAALHAN WaxTa.

! cXeMa MNPeAnovTHTE]bHA NPH pasMmellle-
' HuM BojocGpoca B cKajge. Bepruxaan-
: Has WaxrTa NpH BOAOCAHBE NPaKTHYe-
| ckoro npoduiasi oObIMHO HMEeT HeCKO/b-
KO MEHBUWIHH JAHAMETp B CBA3H C NOBLI-
IEHHBM CKOPOCTHHIM HAanopoM B ee Ha-
yane.

B GoabuwiuHcnBe Cayyae pacyer waxr-
doro BoaocGpoca aaer JaHwb npub.au-
KEHHYI0 KapTuHy ero paboThl, H NOTOMY
B OTBETCTBEHHBIX CJAYYasX HeoOXO0AHMO
nposeaenne JabopaTOPHBIX HCMBLITAHKI.

Cudonnblie BoaocOpPOCH HCNOABL3YIOT
HamMop, CO3AaHHbIl NJIOTHHOMN, AaA noay-
vyeHHst 6oJiee BLICOKHX CKOpocTedl rteue-
HHA B CPABHEHHH C OTKPHITHM BOJOCJH-
BOM H MO3BOASIOT YBEJHUHTHL YAEJAbHbINA
pacxoa sozocGpoca. Ha puc. 64 noxa-
3aH CTaHAapTHHI THN CHQOHHONO BOAO-
c6poca. BakyyMm, BO3HHKAIOUIHA B Bepx-
Heilt vyactH coopykenusn, obecneunsaer
nponyck HeoGxoaumbix pacxonos. Cne-
IHaJbHBIE BO3AYUIHBIE TPYOW peryii-
. pyior nojauvy sosayxa s soaoclpoc, H
~ npn GosbwoM ero pacxoge pabora cH-
~ hoHa MOXeT mpexkpatuThen. Buixoauoe

0l

Mer ObiTh 3aTONVIOHHBIM H He3aTOIJeH-
#aM,. Cudonnnit Bogoc6poc BKIOYACTCH
a6oTy NpH NpPeBLIEHHN YPOBHA Bu-

Abl B BepxHeM Obede Hanp ero rpeGHeM
npumepHo Ha 10—I12 cm.

Hmelorcst npuMepsl BLINOJHEHHS CH-
(oHHBIX BOAOCOPOCOB € NPONYCKHOM cno-
coGHocThiO 10 500 M%/cex mpr pasHOCTH
YPOBHE# MeX1y BepXHHM H HHXHEM
Obedamu cawuwie 50 . ITpoextupoBanue
3THX CH(POHOB n0BOABHO caoXKHO. Ilpo-
CKTHPOBILHK NO0JKEH ObTh yBEpeH, uTo
HHCXOAfWAR BeTBb CHOHA caenana no-
CTATOYHO MAaJ0ro AHaMerpa AJas co3na-
HHA HEOOXOAMMBIX CONPOTHBJAEHHA N
npenorsparHrT obpasoBaHue BaKyyMa.
B paGore cudora HMeer MecTo HHTEH-
cHBHas BHOpauusi; BO BCEX OTBETCTBEH-
HBIX Cayyasx uesnecoofpa3Ho NPOBOAHTE
AaboparopHbie HCTBITAHHS.

Pacxoamn cugonnoro ponocbpoca Bbi-
YHCJAAKTCA TO OOLIYHBIM YpPaBHEHHAM
ABHIKEHHS TOTOKA, KaK AAsl TeueHHA
B KopoTkHx TtpybGax. Kosdpdnunenr pac-
xoxa meusiercs or 0,25 no 0,98. las so-
nocbpoca, moxkasaHHoro Ha puc. 64, xo-
sppuuHenT pacxosa paBeH NPHMEPHO
3. Asapuitusie BopocOpocw, [lon asa-
PHHHBIM BOA0OCOPOCOM MOHHMAaETCH Ta-
Koe CcoopyxeHue, xoropoe paboraer Ha-
CTOJILKO PeAKO, UTO HET HEOOXOAHMOCTH
3AIKIATE €ro BOAOCAWBHYIO TpaHb, OC-
HOBAHHE HJIH OTBOASAIIMA KaHaja Or pas-
pPYWEHHA, KOTOPHe BO3IHHKAIOT NIPH BCTV-
naeHdn soaocbpoca 8 pabory.

AsapHitubiit BOAOCOPOC NPEACTABARLCT
co6oil BCTIOMOraTebHoe COOPYXKenne, Ko-
TOpOE BKJIIOHAETCA B AeCTBHE TONBKO
TOr4a, KOrja HacTynaer nasonok ¢ obec-
NeYEeHHOCTbIO, MEHbUIeH, yeM pacuyerHas,
Ha KOTOPVIO OblLIH PACCUHTARB OCHOBHBIE

Pic, 64, Cudpounufi BonocGpoc.

[ = posaymiu? xranas; 2 — pewerky; 3 — nxon; ¥ — nu-
X004,
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sojocOpockl, C 3TOR TOUKH 3peHHs STOT

BOAOCOPOC SBVISETCHA pPE3epPBHLIM COOpY-
KEeHHeM,

B. sToM cjayuae mNOCTOSHHBI BOJO-
¢Opoc Oyaer pacCyuTas Ha TPONYCK
60—80% pacxoaa pacueTHOro naBOAKA,
a asapuitisifi Bo100OpoOC NpuMer Ha cebd
OCTATOK, CO3/1aB TOJHYIO rapanrdio 6es-
ONACHOCTH OCHOBHOI'O COOPYIKEHHS,

Apapwiinsifi  BogocGpoc  nauGojee
yao06so pacnojarars B 3aJHBE WIH py-
Kase, Oo0pa3oBaHHOM BOAOXPAHHAHILEM.
FpeGefib ero pasMelaercss Ha OTMETKe
MaKCHMAaABLHOrO YPOBHSI BOAB B BepXHEM
6vede, cooTpercraylomero GesonacHoH
paGoTe UAOTHHB, ¢ YUYE€TOM BO31CHCTBHSA
BoaH. Ilpn orcyrerann GOKOBOH NOJHHBI,
Mo KOTOpoit Momer ObiTh OCYUIECTBJACH
cGpoC BOJABLI, BO3MOMKHO TIPOpBLITHe Cre-
auanbHoro kamasa. B caalGux rpysrax
NOCTATOMHO NMPOPHTHL NHOHEPHHI Kawuaa,
¢ Tem urto6n BOAA Mnpou3Besa cama
HyxHoe pacumpense. [Ipu sTrom ponxHa
6bITH HPHHATA BO BHHMAaHHE ONAacHoOCTb
paspyuiCHHA CKJAOHOB BOJOOTBOASANIErO
TPaKTa.
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16. 3ATBOPbl CBPOCHBIX
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: Yérpoiictsa, HcnosbayeMble 145 pery-
JHpPOBAHHSA YPOBHS BOJAbLI B BOAOXPAHH-
anuie, Moryt ObiTh pasjiefieHbl Ha cJae-
AViojlue rpynnsi:

1. Verpofictsa, nossodasioutie H3Me-
HATH, OTMeTKy rpeOHs BOAOCAHBA TIPH
H3IMEHEHHH PacXol0B BOJAM B pexe.

12, Yerpofictsa B BHJe 3aTBOPOB Ha
rpebHe, KOTOpbie OTKPLIBAIOTCA M 3aKpPhi-
BAKOTCA B 3aBHCHMOCTH OT pacxoaa BOAMI.

3. Iaockue uan Apyrue 3arsopnl, 110-
MellleHHHC B JIOHHBIX OTBEpPCTHAX NJO-
tunbl. Yepes ot oTBepeTHs cOpachl-
BAeTCs TaKKe CTPOHTEAbHLIA pacXol.

M3 scex stux yerpoiicts nanbGoaee
IIHPOKO HCNOABL3YETCA NIPHEM YCTAHOBKH
3aTBOpOB Ha rpeGue BoaocAHBOB. TepMuH
«3aTBOpH HA rpelHe» cAyXKHT aas o6o-
3HAYCHHSA 1IEJ0ro Kjaacca 3aTrpopos, B KO-
TOPHIX HanoOpHas TOBEPXHOCTb NOAHH-
Maercs a8 Toro, 4ToOb NponycxKaTh pac-
X0 MeXAY HIKHeRA KpOMKONl u rpeGHem
BOAOCJHBA. DTH 3aTBOPH ONHpaAlOTCs Ha
OLIYKH, PacnoNoOXeHHble Ha PaBHBLIX pac-
CTOAHHAX BAOAL IrpeGHSA NAOTHHLL, H yNpa-

BJAAIOTCH HAH  NMOABEMHBIM  KPaHOM,
HAH CO CMEUHAJbHOrO MOCTa. 3arBophl
YCTpanBalorcs TakuM oOpasoM, HTOOM
o6ecnevnTb NOJHOE OTKPHTHE TpoJjera

IVIOTHHBI AJA nponycka Jbja H nJjasalo-
LHHX Tea.

[l10cKHe 3aTBOPH NPHMEHAIOT A3
MaJblx nposeros Ha HeGoabwunx I'IC.
B HeKOTOpbIX CJAyyasix OHH BHNOJAHA-
e H3  aepesa. Cexropunlie 3artso-
PH THNA «TYHHTOP» BLINOJHEHL B BH-
Jle CerMeHTa MJH CeKTOopa, B KOTOPOM
N0 METAJTHYECKON Hecyuleldi KOHCTPyK-
UHH  YKJaamBacres JepessiHas  00-
IIHBKA HANOPHOM rpanu. 3aTBopsl noi-
HHAM2IOTCS OOBLIYHO C NOMOIILIO TPOCOB
HAH uenen, 3aKpensieHHnx no o60uM KOH-
uam sarsopa. [lpu moamweme 3arsopa
NPHXOAHTCA NPEoa0/IeBaThL JHIIL OYeHb
HeboJAblIHe YCHAHA B onopax. YpasHose-
IEHHBe CEeKTOpPHLE 3aTBOPH MOIYT pa-
06otrath ABTOMATHUECKH.

Linannapnyeckne caMoBKaTHBaloLLHe-
CA 3arBopul mpeacrasasnior coboft um-
JARHAPHYECKYI0 OaJIKy, nepexpuBaiomyio
npoJser, K KOTOPOit npHKpenJeHa Hanop-
Hag rpaxb 3arsopa. 3arsop BKATHIBACTCA
110 ClelHaJbHbIM YCTPOCTBaM, pacnovio-
XKenupiM Ha G6aaxax. [Toavemuoe ycuiane
NpHKJIAALBaErca oOLYHO C 0AHOMH CTOpO-
Hp 3arsopa. Hanop, socnpunumaembiil
3aTBOPOM, ONpeACASETCA AHAMETPOM IlH-
JHHADPA H BHICOTOM KO3LIpLKA.

Has c6Gpoca BOAM H3 BOJOXPaHH-
JAHIIA HCTOJAB3YIOTCH ABa KJaacca JOH-
Hbeix 3artsopos, [lepsbifi Kaace cayxur
A0 mepexpuTHA Tex cOpocHux orsep-
cTiifl, xoTopnie paboTaiorT PEeaxo HAM ne-
PHOMNHYCCKH H  HCHNOJAB3YIOTCA  JAHWb
B JABYX MNOJONKEHHAX — NPH NOJAHOM 3a-
KPBLITHH H NMOJHOM OTKPHTHH. BTopo#l Tun
CAYAKAT AN NOAAEPKAHHA Onpenesen-
HOro pacxoja yepes cO6pocHOe orBepcTHe
nepemMeHHoro ceyenus. Jag Maanx Hano-
pPOB HOMOJB3YIOTCS BCE THOB 3ATBOPOB.
Aas GoablinX HANOpPoOB M TOYHOro pe-
ryJHPOBaHHA BEAHYHHH COPOCOB KCIN0b.-
3YIOTCS CnelHajJbibie 3aTBOPHI.

Koncrpykuus sarsopa onpeaensercs
yeaosiaMH ero paGorsl, Pe3koe u3meue-
HHE CKODOCTH HCTEHCHHS H ASHCTHYIO-
ulero Ha 3arBOpP AaBJEHHS NPOHCXOAHT
npu ero oTKpuTHK. [Ipit 5TOM BO3HHKAIOT
KaBHATAUHOHHKE SBJACHHS 3a 3aTBOPOM,
a B OTAGABHBIX TOYKAX — H OTPHUATEADL-
Hoe nasacHue. Henpasuannoe ovepranue
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BXOAHBIX KPOMOK 3aTBOpPa MOXET Bhi-
3Bath ero nospexiaenne. Bxoax B orsep-
CTHe, nepeKpHBaeMoe 3aTBOPOM, AOMKEH
ObiTh OYepHeH MO BO3IMOXKHOCTH MJIa3HO
aasa oGecnevyeHns MHHHMYyMa rHApaBIH-
YeCKHX morepb. 3a 3aTBOPOM HEH3OEKHO
BO3HHKAET HIMENEHHEe CeYeHHA, NMO3TOMY
GeTon HHXKe 3arBopa A0aXKeH Ouith 00-
AHUOBAH METAJJIHYECKHMH HJAH HYTYHHB-
mu nauramu, O6GaHnOBK2 A0AKHA GHITH
TINATEALHO 3aaHKepeHa B GeroH, a GeToH

35,18

—

AMCKOBBIM 3aTBOPOM. 3AaTBOPH  3TOrO
THNA NPHMEHSAIOTCH OOLIYHO B MACCHBHBIX
NJAOTHHAX € JOHHBIMH OTBEPCTHAMH, N0-
NOJHHTENbHO 3aUHIEHHBIMH 3aTBOpa-
MH ¢ BEPXOBON CTOPOHHMI.

Bxoanee orpepcTst 3aTBOPOB 06LIUHO
3alUHILCHB ONOPHBIMK 6aAKaMH PEleTox,
KaK NMoxa3aHo Ha pmc. 48, ¢ paccrosgHuem
MEXAY HHMH, PaBHBIM NpHMepHO '/3Hau-
MeHblllero OTKpuTHA 3arsopa. Oanaxo
HeKOoTOphle OpeBHa W JlepeBbsi, OCTAHOB-
JEHHLIE pelIeTKaMi, MOTYT NpOATH uepes
HAX H TIOMEIIaThb 3aKpPBLITHIO 3aTBOPA,
€CJH pelIeTKH pAacnoJoXeHH CAHIKOM
6auaxo K Hemy. [as ray6oxux sogoxpa-

Puc, 65, Ycranoska ¢ aonduMi  sogocOpocans.
1 — DAdH 3ATBOPON; 2~ APCHAXKHAN Faaepes.

3a oGanuOBKON a0JKeH OHTh YJAOKEH
¢ 0co00ft TIMATEABLHOCTLIO.

Ecan ypoBeHb B HHxHeM Obede Bbi-
COKHil, TO MaxCHMajbHas TIPONYCKHAsA
cnocoGHOCTh oTBEpCTHA OGyaer HaHG0.b-
weil NpH PACNoOJNOKeHHH €ro Nox 3THM
| ypOBHEM, OAHAKO B 3TOM CJAyHae 3arsop
I HexocTynen aas ocmorpa. Ecau ke 3a-
| TBOp pacnosaraercs Bbille  YpOBHA
T B HiKHeM Obede, TO Tepsercs uacrs
Hanopa, OT KOTOPOro 3aBHCHT MPONYCK-
Haa cnocof6HOCTL BogocGpoca, M Nasw
3aTBOPA MOIYT NOABEPrHYTLCA OOMepsa-
Huio B aumuee spems. [Ipn aocrarouso
GonbHX KosMeOGaHuaX YPOBHA HHIXKHero
Obeda 3aTBOP MOXKeT ObiTh PACNOAOKEH
NoA MOBEPXHOCTLIO BOAM, KOTOPas COOT-
peTcTBYeT OGBIMHBIM YCAOBHAM paGorhl
soaoobpoca. Onacuocte oOMep3anns
} STOM CJayqae MoxKer ObiTh NPEAYTpex-
HA BpPEMEHHONl 3amMTOll BHIXOAHOTO
spcrna. Ha puc. 656 usolpamen T-
#efl AOHHBI BOAOCTIYCK, 3@KPHTHI

i,

o,
]

HUJHLL pelleTKH He crapsitces. B sexoro-
PHIX Cayyasx npeaycMarpuBaercs cneus.
aJbHoe YNJAOTHeHHe BepXHell yacTH mHura
aas obaeryenus peMmoura. [lpu Goabmnx
rIyOHHAX BOAB A8 PEMOHTHHX YCJAOBHA
NpeaycMaTrpuBaercs ycraHoBxka JAylJaH-
pylouero sarsopa.

[MTockonbKY B TOTepHAX MJOTHH HMe-
ercqd 3HAYHTeAbHAs  BJAAXKHOCTH, BCe
NOABLEMHbBIE YCTPORCTBA 3aTBOpa HEOOXO-
JHMO TINATEILHO KOHTpoauposars. Hau-
JYHIIHMH ABJAAIOTCS MacAAHbe MOABEM-
Huxn. KosecHele H ryceHHYHBIE 3aTBOPH
OOGBLIMHO TIPHBOAATCA B JSHCTBHEe C nO-
Mousio Kabeas. dro ofaeriaer Manespu-
poBaHHe, KOrja 3arBOp pacnoJokeH Ha
HapyxHuofl rpanu naoruen. Ecan 3arsop
pacnojoxXeH BHYTPH IVIOTHHBEL, TO Aaf
ofecrneyeHHs KayecTBEHHOro YNJAOTHeHHA
MeXK Ty 3aTBOPOM H KaMepoft ynpasieHus
1es1ecoo0pa3Ho yCTPAHBATL XKECTKie T4-
ri. Ecan 3atsop He pacnonaraercs Ha
BOAOCAHBHON CEKUHH TIOTHHB, 2 TaKkke
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Puc. 66. 3arsop Xosea bBanaxep.
[~ NOABIKHAN SACTH; 2~ HCHOIBIDKHAR NACT A,

B TeX CcAydasx, Konla no3BoASIOT KOH-
CTPYKTHBHBIC ¥ IKCIWIYATAUHOHHBIE YCJO-
BHS, HAHJAYHIHAM PACNOAOKEHHEM 3aTBO-
pa sBAsieTcs YCraHoBka ero B KoOHuUe
sorocOpocuoro Tpaxra. [lpn stoM #30Li-
TOUHAA SHEPrHs BOAL FaCHTCA 3a npe-
AesaMH COOPYXKEHHS; 3aT80p NOABEPIKEH
N0/IHOMY AaBJEHHIO BOAM, uTO Tpelyer
KAaYecTBeHHOro ymjaorHenus. Jlas sTuX
yCAOBHI MoXKer OblTh HCNOAL30OBAH 3a-
rsop TtHna Xosea-Banmxep (puc. 66).
3arBop COCTOHT K3 HEMOABHIKHOIO UH-
AHHAPHYECKOrO KOpNyca ¢ KOHHUECKHM
HH30BBIM KOHIOM M ruapasinuyecku cba-
NAHCHPOBAHHOrO WHJIHHIAPHYECKOro 3a-
tBopa. Kouuueckuit Bbhixox obecneu-
B2eT paccesiHpe CTPYH, 4TO Aaer raue-
HHe HEPruH CcTpyH Ha GoabwoOM npors-
JKEHHH M He BJHAeT HA paboTy COOpyKe-
HHA.

Jlas pacueToB Ha NpeABapHTEALHOM
CTAAHH NPOCKTHPOBAHHA BO3HHKAET He-
06X0OAHMOCTb ONnpeaeseHHs Beca 3arso-
pog no uX rabapuram.

Ha puc. 67—72 nanwn Beca 3arsopos
PA3JHYHBIX THNOB NO GaKTHUECKHM AaH-
v [JI. 20]. Ha rpadmuxax npHHATH
caeayowne 0003HAYCHHS:

B — npoaer 3areopa B CBeTy, A,

H — BuiCOTa 3aTBOpPa B CBETY, A,

h — RanoOp B UEHTPE 3aTBOpa, M.
Bce seca fanm B TOHHAX,

Puc. 67. Beca umamuapuaeckux 3#780pos.
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Pnc, 68. Beca cRoapssmux sarsopos ¢ ruapa-
BAHYECKHM NPHBOAOM.
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Pun, 69, Beca cexropuuXx sarsopos,

Jlas NAOCKHX 3arBOpoB AaH BEC Kak
CaMoro 3aTeopa, TaK ¥ ero 3aKJAaAHLIX
yacrefi, BrJIO4as oOGAMUOBKY OTBEPCTHSA
H ruaponogveManka. Jlasa CeKTopHBbIX
aatsopos (runa dpywmreilt) u cermenr-
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7 uolx (tuna Teitutop) B oOwui Bec
1000 TIL - < BKJIOYCHBI Beca 3aKJAaHBIX uacren.
: = I'paduk AJs1 KOACCHBIX 3aTBOPOB MOXKeT
P T OblTh HCNOJNBL30BAH TaKXe JJs 3aTBOPOB
/ Cromesi. :
Yat Fpaduxn 2451 PYCEHHYHBIX H BaJbllO-
/ BHX 34TBOPOB YUHTBIBAIOT TaKikKe M BecC
! 3aknajaHbix vacreit, Beca noasecok,
wranr, Tpy6, peek H NMOABEMHLIX Mexa-
HE3MOB rpadHxaMu He YUHTBIBAIOTCH.
REs Tun 3arsopa Ans BOAONPHEMHHKOB
;L/ 3aBHCHT OT pa3Mepa OTBepCTHs, Jeit-
e CTBYIOULErO Hanopa H YCJAOBHH SKCRAya-
1000 'rau;m,Ba u.\xemio:)K oo Ca Sy
. . 3aTBOp MOMKEH 3aKpHBaTh
ARG e i S9%  orKpbiBaTHCA NPH MOMHOM palboueM Ha-
Pic. 70, Beca KoJecHwX 3aTBOPOB W 3arsopos TIOpe M CBOGOJAHOM  MCTEHEHHH uepes
Crones. BOJAOTIPHEMHHK.
2. 3atBop A0/KeH paboraTh TOJABKO
nocae HanoJHeHus TpybonposBoaa ¢ mo-
MOULLIO BCNOMOrartesbHOH TpyOL 3anoa-
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> HEHHSI, MPUYEM HANop Ha 3aTBOpe COCTAB-
~ Jser JAnlWb HeGoabUIYIO yacTh pabouero
: e Hanopa.
50 - — CKoAB3sIIHE 3aTBOPH AA0T MHHH-
1 P i MaJbHYI0 (PHALTPAUHIO H TIPHMEHAIOTCA
[} B ‘ NPpH pasAH4YHBX Hanopax Ajas TOABEM-
1 / HBIX YCHJAMA cBuie 35 7. DTH 3aTBOpPH
1 | Hau6oJee SKOHOMHYHB 1A MAaablx Ha-
o P : NOpoB H CPEaHHX pa3mepos. Bo MHOrHX
n 83 ue CAyuasX psAOM C OCHOBHBIM 3aTBOPOM
] L ueE: : T pacnosaraiores wanaopbi. Konecnnie 3a-
R
- 1900
o7 05 1 50 120 30
Puc. 71, Beca ryCeHuyHuX 3aTBOPOB.
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Puc, 72, Beca Baasuopux 3aTBOpOB. Puc, 73. Juckosuft 3atsop.
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Puc. 74, Tunnunste GopMu ymI10THEHHA,
I — npamsie pounne; I — rutxne gonnme; 111 — rutune Goxosne; IV — rulxie TOPIROBME YOAOTHCHNA,

TBOPH OYEHb YIAOOHM B SKCTJAYATaNHH,
OJHAKO B HHX Kpafine sarpyasesa 60pb-
6a ¢ duapTpanueil.

HauGonee wacto u ycneuisHo ajns HH3-
KOHANOpPHLIX BOAONPHEMHHKOB, a Tak-
XKe AnA cOpOCHLIX OTBEPCTHA NpHMEHs-
jorest 3arsopsl THna Crones.

Bo muOr#x cayyasx yao6HO HCNOAb-
30BaTh CEKTOpHBle 3aTBOpPH, KOTOpHEe
NPHMEHAIOTCA TOraa, Koriaa KoJjaeGaHus
YpOBHSA BOAL B BepxHem Ovede orpaHu-
yennl. Oanaxko B 9TOM THNE 3aTBOPOB
TpyaHo o6ecneynTh BOAOHENpPOHHUAe-
MOCTH GOKOBOrO VNJAOTHEHHS.

Juckosnie 3aTBOPH MOryr OHTH HC-
NMOAL30BaHbLI HAM B rOJOBHON YacTH Tpy-
6onpoBO10B, HAH HENOCPEACTBEHHO nepe
TypOuHOll (aas Bucoxkonanopauix I'DC).
ST10T THN 3aTBOPOB MOXKET OuThL CcilenaH
BOJAOHENPOHHUAEMBIM NPH OQOpPMACHHH
cnenxanbabniM obpasom KOHTYpa comnps-
Kenus. JInCKoOBBE 3aTBOPH MOryT OBIThH
NPUMEHEHH NPH AMOOGLIX nanopax M pas-
sepax. Ha ycranoske KonosuHro sxoi-
Hble 3aTBOpHl HMelT anaverp 823 x H
pacnoyioKeHn y BXOAa B CIHPAJAbHYIO
Kamepy. 3arsopu Oéabuiero anamerpa
/10 CHX NMOp HE BCTPEHAHCD.
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Puc, 75, ¥YnaoTuenns 3aTsopos Ha yCTaHOBKE

Yuxamayra,
1 — pepx 3aTBOPOD; J— PCANC SATPOPA; J — NM3 32TBODA,

HutepecHnii  nMpoexkr  JAHCKOBOro
3aTBOpa NaH Ha pHC. 73, HA KOTOPOM
NOAbEMHbLI pPHINAr NpHKpPenJed K Hu3y
YeYeBHUL, 4TO obJaeryaer MaHeBpHpoBa-
HHe 3aTBOPOM. 3aTBOPH MOryT ynpas-
JATLCA KaK BPYYHYIO, TAK H aBTOMarhye-
CKH.

[lnannapuuecknit 3aTBOp TMpeACTaB-
aser coboft BepTHKAAbHBA UHAHHAP, pac.
nosoxeu#slit B 6amHe BOAONPHEMHHKA,
KOTOpBIfl, OMYCKAACh H TOAHAMANACH, 00e-
cneyusaer HEOOXOAHMYIO BEJHUHHY OT-
KPBITHA.

OCHOBHBIM BOTIPOCOM KOHCTPYHpOBa-
HHS 3aTBOPOB  SBJAACTCA  YCTPOHCTBO
VILIOTHeHHH, OT KaueCTBa KOTOPbIX 3aBH-
cut paGora Bcero coopyxenus. Tunbt
VIVIOTHCHHA MOTyT GbiTh CaMBIMH pasto-
o6pa3upiMn. Tak, Ha puc. 74 nokasad
XOpouHit cnoco6 OCyUleCTBACHHA MNJOT-
HOTO KOHTAKTa ¢ Ma3aMH ¢ M[NOMOULbIO
nanaasos GaG6nra. /lepessinnbie ynaor-
HCHHA AAI0T XOPOWHH pe3yabTar, ecaH
AepeBo NOCTOSIHHO YBJAKHEHO.

B mocaeanee Bpems CTajdK UIHPOKO
NPHMEHATh PE3HHOBBIE YNJIOTHEHHA pas-
JHYHBIX KOHCTPYKIHIl, NMOKa3aHHbe Ha
puc. 74. HanGosee copepuieHHble THNIbLI
KOHCTPYKUHH YNJAOTHEHHN M3 pe3uHbl
APDMHDPOBAHHON TKAaHBLIO, NOKA3aHH Ha
npumepe 3arsopos I'9C UYukamayra
(puc. 75). :

Jas pacuera TArosbiXx ycuauil, Xoro-
pboie HEOGXOAMMO pPasBHThL NPH NOABEME
H ONYCKAHHH 3aTBOPOB, NpPHMEHAETCH
ynpoiuesHas ¢opmyaa BHAa

F=1000 HAK =W, (47)

rae F—rarosoe ycuane, HeoGXomumoe

AJS MaHEBPHPOBAHHS 3aTBOPAMH,
K2;

A —njaowaas sarsopa, M%;

H —mnanop Hag UGHTPOM TAKECTH
nJAOULaAs, M;

K — ko3(pdHuHeHT TpeHHs MoKos;

W —Bec 3arsopa ¢ nonpaskoii Ha
B3BelllBaHue, K2.

B nawaze typOGmunoro Ttpybonposo-
Ja MOHTHPYIOTCSA BO3AYXONOABOAALULHE
ycrpoficrsa, oGecneunBaioline OuCTpPbii
BnycKk Bosayxa. Ias onpenejexus nao-
UIAZH MNONEpPeYHOro <CevyeHHs BO3JYyXO-
noasoasuwet TpyOst MoKer ObTh HC-
noab3osaxa Popmyna

F=stroc (1)

rae Q— MakcuMajJbHulil pacxoa BO3AyXa
B aspaunoxHoit Tpybe, m’/cex;

C — kospduueRT pacxoaa BXOA-
Horo ceuenuns (0,5—0,7);

F — naowmansb XHBOrO CevUeHus M°;

{ — TOJAIHHA CTEHOK Tpybonposo-
Ad, M

d — pauametp TpyGonpomroaa, »;

S — gos(puuuerT 3anaca, MNPHHH-
maeMbiit paBHeiM 5—10 B 3a-
BHCHMOCTH OT MECTa NPOKJAAKH
Tpy6onposoaa.

(48)

H
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17. KAHAJIbBI

HeoGanuosaunpie Kanann., Tunwn xa-
HAJ0B OueHb pa3Hoobpasuu (puc. 76).
3eMasHbe KaHaan MMeloT OOLIYHO Tpa-
neuenaanbible CeYeHHs; KaHa/W B CKa-
Je BBUIOJIHAIOTCH C MOYTH BEPTHKAJbHHI-
MH OTKOCAMH B 3aBHCHMOCTH OT yrJaa
eCTeCTBEHHOro OTKoca pa3paGoTaHHOb
ckaanl. [loanopunie CTEHKH Ha KaHaJje
no cxeme Ha puc. 76,8 npuMeHAOTCA
TOraa, Korjla Her JOCTATOYHOTO MecTa
ans  naceind. Crenka Ha cxeme #a
puc. 76,2 npeacrasaser coGoi no cyue-
cTBy Heboabumiyio naoruny. Jas sroro
cJyuasi OMeHb OnacHO jasjeHHe Jbaa, M
B MPAKTHKE OKCIJyaTauuH TaKHX Co-
OPYXEHHN OTMEHYeHO HEeCKOAbKO aBapHil.
Ina npeaynpemiaenus paspylueHus co-
OpyXKeHHsl Ha rpebHe NINJIOTHHBI YCTAHOB-
JIeHBl 3aTBOPH, nporuGawouiuecs IpH
pacIIHpeHHH W CKATHH AbAA.

Orkocnt  Heo6ARNOBAHHOrO KaHnaaa
Onpeaensiorcs yrijoM €CTecTBeHHOro or-
Koca CTEeHOK Kanajaa noa soaoi. Tax,
HanpuMep, B Jé€cce Kanalnl Moxer OniTh
OTPHIT C OTKocaMu Kpytusson 1:05
B CYXOM COCTOSIHHH, HO IIDH CONPHKOCHO-
BEHHH C BOJOW CTEHKH OMNJKBAIOT, OTKOC
CTaHoBUTCA O0Jee NOJOrHM.

Kax npasuso, OTXOCH B BbICMKEe MO-
YT BbINOJAHATBLCS Oofiee KPYyThIMH, HeM
B Hacumny. Tax, na puc. 76,a moxasawo,
YTO Mareépuas BhACPKHBAET MOABOAHLIN
orkoc 1:1,5. B 10 ke Bpems aas Hachiny
TOT YKJOH AOJIKeH Onith He meHee |:2.
Jlns BOAONPOHHUAEMBIX MaTepHa OB —
NecYaHo-rpaBeJHCTHIX HJIH CHJILHO necya-
HbIX IPYHTOB — pa3HHIla B OTKOCAaxX ANaf

"B ra. 7 nepesoxa sowaw ra. 29—32 opu-
runana. B oreyecrnenmofi smreparype BOnpocH
TIPOEKTAPOBAINA ACPHRANHOHHLX COOPYXeHH #
HANOPHHIX METAAAKYECKHX TpyOSonposoaos ocse-
WenH R0CTATOYHO NOAPoOHO, NOSTOMY B nepe-
BO1 BOWM AL T pPasiean raas, KOTopue
XapaxkTepu3yIOT  KOHCTPYKTHOMHE,  [POHIBOIL-
CTBEHHMWE M IKCNAYATAUHOHHLE JACMEHTH, ANPO-
Onporannme amepuxkauckoft npaxrtuxoft. Iloa-
HOCTBIO MCKAIONOHA TAaBAa 0  AepPHBAUNOHHBIX
aorkax. aasa «Jlepesanume TpyGonposoan»,
KaK He 1aoulas HHYEro HOBOMO {10 CPABHCHMIO
¢ nepsuv usganuem Cnpasounuka, nepesejena
HACTHYHO, TOMBKO © HACTH NPAKTHYECKHX PEKo-
Meosixanail.

MOKPOro # CYXOro COCTOSHHA Hecyue-
CTBeHHa.

Otxocw nesecoob6pasHo BBLIIONHATD
HauGosce KpyruiMu. Jlasa KaHasoB B CKa-
Jie MPeANnOYTHTEALHLI BEPTHKANbHBLIE HJH
MOYTH BEPTHKAAbHBE OTKOCH; AR TWIOT-
HBIX TAHH YCTOHYUBHI OTKOC COXpaHuser-
ci npu ykaowe l:1; ang caabux, He-
VONJOTHEHHBIX IJIHH CJAELYeT TPHMEHATDH
Haubosee nosorge ortxocw. [lecuannie
OTKOCH OOHYHO He JesaloTcs  Kpyue
1:10 nu 1:2.

Puc, 76, Pasanqune TROM KaHaaos,

Kanann I'DC, xkak npasuno, cxab-
Kaores obanuonkofi. Hekoropuie coo6-
PaXKeHHs no CpaBHEHNIO O6JHUOBAHHBIX
H HeoONHIUOBAHHKIX KaHAJNOB, a Takke
MO KOHCTPYKUHAM OOJHUOBOK npHBeje-
HBl HHXKe.

a) PacyeTHne CKOpPOCTH Te-
ueHH A CKOpPOCTL TeueHus B KaHaxe
AONKHA OBTH MeHblle pasMmbiBaloulei
CKOpOCTH AAf rpynrton kanana. Ecan
9Ta CKOPOCTH HEBEAHKAa H YCTOHNHBOCTL
OTKOCOB obecneucHa, To ycTpoicTBo 06-
JIHUOBKH HAXOAHTCA nNOA COMHEHHeM.
O06aHUOBKA MOXKET 0Ka3aTbCs Heo6Xo-
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JAHMO#, KOrja ypoBeHb IPYHTOBHIX BOA
HAXOAHTCA HHXKe JHA Kanajla H BO3-
MOXKHBl NOTEpPH Ha QHABTPAUHIO.

IAKCnayaTauHoOHHble YCJAOBHA KaHana
ONpPeleNsiOTCs  BeJHYHHOH  He3auaAsio-
WHX cKopocTelt. BeauunHy MHHHMAJIb-
HOW CKOpOCTH Teuenus B Kanajae I'9C
PEKOMEHAYeTCS Ha3HayaTh Bbille He3a-
Hasomed.

Onnako 3TO orpaHHyeHuHe He Bcerja
AO/KHO NPHHUMATLCH BO BHHMaHHE, no-
CKOJABbKY, Kak Npasuio, BOAONPHEMHH-
KH 3IHEPreTHUeCKHX KaHaJoB pacnona-
raloTcsi B HHXHEM KOHUE BOJOXpaHH-
anwa nan Obedha, B KOTOPHX ocenaer
yacTh HAHOCOB, TMOCTYNAOWIAA H3 peKH.
IDTO KOJHYECTBO NEPeHOCHMOro NOTOKOM
TBEPAOro pacxoja BHNAAAeT B Bojoeme
B HenocpeacrseHHofl GAH30CTH OT Mecra
Boao3zabopa. ToAbKO 4HacThb MEAKHX
¢pakunii HAaHOCOB NOCTYNAaer B Xanaja H
B OnpelesjeHHblie nepuoast ero paborh,
npy Maawnx wsarpyskax I'3C, wmoxer
oceflath, OAHAKO nNpH YBCJAHYEHHH Ha-
rpy3kd '3C n pacxoaa p KaHa’ae Oces-
WHEe 4acTHUB HAHOCOB YHOCATCA MOTO-
KOM.

Jlas necka ¥ rpaBHf TPaHOMOPTH-
pyloutHe ¥ pasmbiBaiolliie CKOPOCTH Ma-
A0 OoTaHyaloTes Apyr or apyra. Tak,
eC/IH KpYNHbil Necox WA rpasuit oce-
JaeT B KaHaJe, TO KaK TOJAbKO NPOHCXO-
AMT YBeJHYEeHHe CKOPOCTH BOAbl CBepX
TOl, NpH KOTOPOH MaTepHaa ocejaaa, ne-
COK M NPpasHil BHOBb NOAHHMAIOTCA H Ne-
peHocaTcs notokoM. B TO ke Bpems,
€C/AH OTKJAaAbBaeTcs TIJAHHA HAH M,
HYKHO Pe3KO YBEJAHYHTb CKOPOCTH AN
TOro, 4To6B A06HTLCA pa3MmbiBa. OO6biv-
Ho cxopocts B 0,6—09 m/cex Oupaer
JIOCTATOYHON AJA NpeloXpaHeHHss KaHa-
Jla OT 3aMJeHHs,

B HexoTOpLIX KAWMATHHECKHX YCao-
pusx ocoboe 3Hauenue nprobGperaer
pocr Boanoit pacturespHocTH, Bulio or-
MEYeHo, YTO MNpH TeMmneparype BOIM
ke 18° C pocr pacTHTesbHOCTH He3Ha-
yuresed. PacTHTeNbHOCTL TaKkKe He No-
ABJAAETCA B MYTHOH Bojae npiu GOABUIAX
rayOunax. Cpeasen CKOpocTH nopaiaxa
0,75 m/cex 10CTATOMHO AAst Npeloxpaxe-
HHS KaHajaa OT 3apacraHus.

~ Maxkcumaabioit 10MyCTHMONR CKOpoO-
€Thi0O B KaHaje sBJseTCs Ta, NPH KOTO-
POk He mMCeT MecTa pa3MbiB AHa H OTKO-
¢os Kanana. OObLIMHO 3Ta JHMHTHpPYIO-

D — ————

Micex

~
. 1T
!

™ J LA
U d
df / L o

Puc. 77. Pasmusaouse CKOPOCTH AR Pasaug-
uux ¢ppakunit rpynra.

1, 2 — npepessnne aunnn; J — 30Ha PASMMNIIONLIX
CKopocTef,

IIaf MakCHMaJbHasg CKOpOCTh Onpeje-
JAET nonepevyHoe ceyeHne HeoOGAHUOBaH-
HOoro Kananxa. Ha puc. 77 nokaszana 3ona
PasMBIBAIOWIHX CKOPOCTeH I8 pasiuy-
HBIX KpynHocTed dpakumit or rames a0
Meakoro rpasusi. I'paduk noctpoen no
NPaKTHYeCKHM  pexkomenzaunsm. [lpn
cKopocTax cewie 1,2 m/cex na neoGiau-
HOBAHHBIX KaHalaX YCTPauBaeTCs MO-
uieHne a5 3alHTH OTKOCOB.

Jas xananos, o6AHUOBAHEHX 6eT0-
HOM, MOJXHO JIONYCTHTL 3HAYHTEJbHbIE
CKOpPOCTH, €eCIH TOJbKO BOAa HE Hecer
necka, rpasua M Kamueit. Ha Geronnom
OLICTPOTOKE HMPPHraUHOHHON  CHCTEMM
CrpoGeppu Bsnnu B Yraxe Gulan nony-
wens ckopocty a0 12 m/cex. Jlonyckas
Goablune CKOpocTH Ha OGeToHHON o6JH-
LHOBKe, HeoOXOAHMO YUHTHBATH, 4TO MO-
TOK MOXeT BhHIpHLBATL 6J0KH OGJAHUOBKH
H CABHraTh HX < MecTa, MOCKOJABKY
(GuabTpaunonHoe naBJeHHE BOAM MOA
06J0KaMK 4acTo NpPeBOCXOAHT JAaBjeHHe
ABHAKYIUIEHCS 1O NOBEPXHOCTH  BOAMI.
JAns stoit weam npu 3azanuu Goabummx
cKopocTel Teyenusi GeToHHble 6a0KH 06-
JHUOBKH [eJal0TCA 3HAYHTEALHON TOJ-
ILHHB, B OCOOEHHOCTH B TEX cayyasx,
KOraa OHH YJOXKeHb Ha Trpaseancroe
HJAH necyanoe OCHOBaHMe.

Jna KakanoB, TpoBeeHHHX B 3a-
CYWAHBLIX pafioHax, ocoGoe 3HaueHHE
npHoGperaer yreuka BOAB M3 KaHAJOB,
HO IS 3HEPreTHYeCKHX KaHAJOB STHMH
yreukaMu MoXHO npeHeGpeyn. Kanaa,
HAXOAAWMKACA NOA YpOBHEM TIpPYHTOBOI
BOAb, He Oyler umeTb yreyex. B cyxom
KJHMaTte rpyHTOBasA BOAA ABAACTCH Hacro
A00aBOYHBIM HCTOMHHKOM JAJf HPpHra-
HHOHHOH Boab. C 3TOM TOMKHM 3peHHs
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YTCYKH H3 SHEPreTHYecKoro KaHana, Ko-
TOpPBIE JIONOAHAIOT I'PYHTOBLI NOTOK, 4a-
CTO MOryr ObiTh onpasaaun. [las Kana-
JIOB, NPOXOAAIHX B HACHINAX, BOAOHe-
fIPOHHUAEMOCTL AHA H OTKOCOB obecne-
YHBAETCA MX YILTOTHCHHEM HJM He10po-
roi o6paloTkoil GEHTOHHTOM MJIM ratie-
HOH H3BEeCTbIO.

6) [ToTtepn Ha TpeHue B Ka-
nanax. OnauM M3 KpuTepues cpasiHe-
HUSL MeXAy OOJIHUOBAHHBLIMH H HeoOau-
UOBAaHHBIMH KaHnaNaM{ ABASETCA BeaH-

YHHa mnorepb Hanopa Ha Ttpeune. Iloa-

CHeT 3THX notepb Beaercs no dopmyae

Llesn
0= CROJsO.s’

rae o — cpeaHas
M[cexk;
R — ruapasanueckuit paguyc, M;
S — ykJoH Ana.

Kospduuuenr C onpegeaserca HIH
no noixofi ¢gopmyse Kyrrepa uaum no
¢popmyne Manuuura

C=-R". (50)

Hasi'n 8 npeneaax 0,012—0,020 pe-
3yAbTaThl Mo 06eHM (dopMyaaM NpaxTH-
YecKH OAMHakoBnl. PexoMenjiyembie 3na-
YyeHHs KOS(pHUHEHTA WEPOXOBATOCTH N
npupeaensl B rtaba. 5.

B) 3umMHue 3arpyanenuns. Ha
WHPOKHX M HErJAyGOKHX KaHaaax B 3HM-
HHfi NEPHOA OTMEYAIOTCH 3SKCNAyaTauH-
OHHLIE 3aTPYAHEHHs OT JAbla, 0coGEHHO
npH GOALLUIKX CKOPOCTAX TeyeHus. B oTHX
YCJAOBHAX NPH CKOPOCTH, AOCTATOYHOMH
ANA npeaynpexjaeHus 3amep3anus, o6-
pasyiorcss g 60AbIIHX KOJHYECTBAX JIOH-
Hbifi Jea M wyra. B CcypoBBIX 3HMHHX
VCJAOBHAX 1enecoo6pa3Ho nepexoauTh Ha
3akpuitoe ceyenne. OaHako senosue 3a-
TPYAHEHHS Ha KaHalax MoOryr OlTh
npeaynpexaeHsl HIH BO BCAKOM cayuae
VMeHbIUeHbl A0 MHHHMYyMa npH TiNa-
TeJbHOM NPOEKTHPOBAHHK H 3KCNAayara-
UHH COOpPYKEeHHS.

OOBYHO y3KHe H ray6okue KaHanu
MCHEe TIOABEPIKEHB JIeJIOBHIM 3aTpylne-
HHAM, YeM MeJakHe R wupokue. [Ipu Ha-
3HAYEeHHH NPEeAeJbHBIX CKopocrell Teue-
HHS C YYETOM JIeIOBLIX VCAOBHI A0JKHB
ObiTh YUTeHL JAONOJHHTEAbHBIE (PAKTOPHI.
B Hounoe Bpems, xorla Ha GOABLUIRHCTBE
I9C wnarpyska JA0CTHraer MHHEMYMA,
cKopocti OYAYT MMETh HaHMEHblUee 3Ha.

(49)
CKOPOCTb  TeueHHs,

YeHHC W MOXKer o0pa3oBarbCs JeAsHOM
NOKPOB; BO3HHKHOBEHHE IUYTH K AOHHOrO
JAbfla B ITOT NMEpPHOA, KaK MpaBHJO, HC-
Kaoueno. CKOpocTh BOAM B KaHaje, 10-
nyckawoumas o6pasoBaHHe MOBEPXHOCTHO-
ro Jsja, IXOJXKHA ObiTh MCHLIIE
0,75 m/cex. JAas Tex ycraHoBox (Mesb-
HHUBI, XHMHYECKHEe npeanpusATrHs), Ha
KOTOPHX MaKCHMaJbHas Harpysxa mpu-
XOAHTCS HA HOYb, XKeJaTeabHo nepej
HacTynJeHHeM NOXOJOAAaHMsA  npexpa-
marb pabory YCTAHOBOK HJAH CHHIKATh
Ha HHX HaPpy3Ky, ¢ TeM 4yrtobunl obecne-
YHThH oOpasoBanue JeARHOro NOKpoBa.

Ecian KoHCTpyKuus BOXONPHEMHHKA
NPensATCTBYET MOCTYMJAGHHIO Jbjla B Ka-
Haia, T1O oOpasoBaBuiiica B Kananxe
Jea moxer OHTh H3BJEYEH B npouecce
skcnavarauus. Koraa sBoaonpreMHHK
pacnoJioxkeH Ha pexe, Hecyiueilt Goabluoe
KOJMHUeCTBO 'pasapolbJaesHHoro Jibaa, Kax,
Hanpumep, p. Cs. Jlaspentus, Huarapa
uan Cyckseranua, 1o AJs npeaynpexnae-
HHA TIONAaJaHKA NbJa B KaHaj NpH Hexo-
TOPLIX pexXnMax sojaa 3abupaercs co
JAHA PEKH CO CPABHHTEJABHO MAJIBIMH CKO-
pocramu. Hanpasaenne soaoszaGopa Bul-
MONHEHO MOA NPAMBIM YINVIOM K Hanpas-
JeHuo teveHus noroxka. Ilpu artux ycao-
BHAX Jied NPOHOCHTCH NO NOBEPXHOCTH
MHMO BoxonpeeMmHuxa. Yro6u obecne-
YHTh TaxKue ycaosHa Bono3abopa, BOIAO-
TIpHEMHHK uedecoobpa3Ho yriayOHTs B
AHO peKH, ¢ TeM uToOB obecneynuTsL no-
CTVNJAeHHe rayOGHRimx caoes, [as or-
BOJA JbAMH Nepea sBXoAoM B TpyboOnNpo-
BOA HAM MalIHHHOEe 3AaHHe J10JKeH
ObiTh 3anpoOCKTHPOBaH Hanopubifl Oac-
CEefiH JOCTAaTOYHBIX pa3Mepos.

OGauuoska kanaaos. Kax vkasw-
BaJOCh paHee, KaHAAHW OGARUOBHLBAIOTCH
GeTOHOM MJIH JAPYTHM BOJAOHENpOHHUAC-
MBIM MATEpHAJOM AR fNpeaynpexaeHus
GHALTPANHE H YBEAHYEHHS CKoOpocTeidt
reyerus. Cheayer Hmers B Buly, 4TO
o6beM BbIeMKH a8 o0AHUOBAHHOrO Ka-
Hana Oyjer BCeraa MeHblle, uyeM I
HeoOanuoBaHHOro, OGAnNOBAHNLI KaHan
Jact MNOHUXKEHHOe 3HaveHHe Koapdu-
IHeHTA WEPOXOBATOCTH, H ITO NO3BOJISET
HCNOJb30BATH BEAHHMHHBLI CKOpOCTEH, OT-
BeYalIlHe SKOHOMHYECKOMY 3HaYyeHHIo
f10Tepb HAMoOpa, a He npeleabHBIM 3Ha-
YEHHAM TIO Pa3MLIBY.

Jlast OGAHIOBKH OTKOCOB HCMOABL3YIOT-
ca  OeroHHBe nJAHTH cocrasa 1:2:4.
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XapaxrepucTxa nopepxmocTn

3uaqennn

SN
NAILNOC

cpesnee

Maxcn-
MAAMNOE

Kanaau, punoanennme CYXonyTnuMn CHAPRARMN

3Hadenns 1 B IEMASHNX KAHAAAX YBCIHTHUBAIOTCHA C yBeange-
HIHEM CPOXa MX IKCILIVATAUHM, €CAH HE NDONIBOAHTCA peryaspsas
pacancrka, [lpu caabolt MyTuocTi BOAM TOUKKA caoft mamocos oce-
AACT HA ANC N CTEHKAX, HECKOALKO yMenblan snagenne n, Ocaxacune
HAHOCOB TAKIKE YMEHbILACT 71, HO M CHIKACT (0 A AL KABOrO CETEHMNA,

Hanayquwne ycaosust HMEOT MECTO B NJOTHHX HARCTMX MAH
CAHHHCTWX [PYNTAX CO CKOPOCTAMM TEHCHHS HIKE PAIMHBAOIIRX .
B »THX yCAOosRAX NMPH OTCYTCTBHM HA CTEHKAX KANAAA PACTHTCALHO-
CTH

Hobue Kanade B CyramHucThX WAM FAHNRCTWX TPYHTAX

Cpeanne # 00Iblie KaHAAN B NIOTHHX rPYHIax ¢ saarexa-
WHM IKCOAYATAUNOHHNM YXOAOM

Maane KaHaasl ¢ WepPOXOBATHMH CTEHKAMH M MA0XO0 Kcnaya-
THpyeMue Goavwne Xanaaw

IUCPreTHHECKME KAHAAN B rOPHUX YCJIOBHRX € rpaBeaHCTLIM
AHOM

Kanaay, sMOOAHEHHME JENACHCPOATCALNMNN CHAPRAA MK
1t Kanaau nueT G6oace WEPOXOBATYIO MNOBEPXHOCTH, YeM
BUPETHE pydnuy cnocoGoMm man Gyasaosepamn, Henoassosanue
OAOYEPHAKOBHX JeMICHEPNANOK Ader Goaee rpylyio NOBEPXHOCTD
AHa, weM upk aparaafive. Pazauuue B sHavennsnx 21 BCCUENO 3aBH-
CHT OT yao60o0palarnBaeMOCTH FPYNTOS M HAANTHA HANCTHX Ha-
HOCOB B BOAEC, CrAANKHBAILNX HATAALHYIO WEPOXOBATOCTDL

Jas pacqera npHUNMAETCA NPOCKTHOE cedenne Ges ywera mne-
peGopa. [lpu npoxoje KaHaza B CKaae ¢ ropasoHTaAbLHOR caoMc-
TOCTLIO MOXeT OuTh NOAY4eHO OueHbL raaaxoe aHo. Takue Ka-
Haau 0pu sHaunreasHolt wHpnie Oyayr 06aaaath HU3KHM 3Hale-
HUeM 71, MOCKOALKY WEPOXOBATHE CTEHKH OKaIWBAOT MAAOE BANA-
HUe, NOITOMY HET CMACJId NPUBOANTHE HX B NOPAAOK NyTeM craa-
KHBAHHY BuCTYnos, OTAOKECHHN NECKa M rpasids B KaHajiax o
CKade YMCHbIWART KOMPPUUHEHT WEPOXOBATOCTH 33 CHET 3an0a-
HCHHA HepOBHOCTER AMa

Ecrecraennue pycaa
Jdate TOSHOe oOnHcanMe ycaoBmfi eCTECTBCRHOrO pycaa,
KOTOpue COOTBETCTBOBAAM O HOKOTOPOR 3ajlanHOR Beanuuue n,
He NPeACTABAACTCA BOSMOKHMM, MOXHO pPEXOMECHA0BATL MPHHU-
MATh N PABHNM

Kanaau ¢ GeronnoR ofanuonxoit
3HageHMe N 3ABNUCHT OT XAPAKTEPHCTHK Oerounofl nosepxuo-
CTH i Kadecrsa padorw, Moryr HabAOAATHECH 3IHAYNTEALHHE KO-
AcOauHA B 3ABHCHMOCTH OT KadecTsa pabor u ksaandukauuu pa-
Goqux. Cacayer HMeTo B BHAY, WTO NPH CTPOHTEALCTBE MOryT
Outh AOCTHPHYTH JyduMe yCJIOBHR, YeM Te, Koropue Ouau 3a-
HPOCKTHPOBAH,
Haudyqmue npakTHgecknt ROCTHRHMNE KagecTsa o0AHUOBKH,
! TULATEALHAR 34THPKA, CTPOMTEALHLE N TEMuepaTypiue 1weu abco-
AIOTHO FABAKH
HeoGpaGoTannas noBepxsocTs NPH THIATEALHOM CTHKOBAHMM
onaayOku, rpybas 3arupka, TIMATCALMAR 3aneaKA WBOB
DeTon cO SHAYHTEABHWMH BHCTYNAME OT OnaayOKu WIH npi
OTAOKEHHH FPasHi HA OGAHUOBKAX MPEANAYULHMX THIOB
[lpn Haan{ul PACTHTEALHOCTH HA CTEHKAX 3Hadenus n A0AK-
Hot OulTh yBCARNCHW Ha
3uavenne n, npesocxoasuwee 0,017, xapakrepuayer naoxoit Ge-
H, KOTOPuA MAM HEKAYCCTBCHNO BMNOAHEH, HAH noasepxen achi-
0 MOpO3a MAH arpeccHsHuX BoA. Taxue xe 3naveHua Moryr
W, Ha KOTOPuX GETOHHAN NOBEPXHOCTHL TEpPHET CBOM
CHET OTAOKEMMA MECKA M FPABHA, HANHYHA MXa HAH

-
e

T T

0.016

0,0225

0,023

0,025

0,011
0,013
0,015

0,016
0,020

0,0225
0,025
0,028

0,030

0,033

0,030

0,012
0,014
0,016
0,002

0,0225

0,040

0,040

0,10

0,013
0,015
0,018
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XapaxrepucTuKs NOBEPXHOCTH

&uq;mu

MUHM-
NaJabioe

cpeames

MaxCH
MAA LI

soaopocaeit. Kak MOX, TaK M BOAOPOCAH MOryT HUpacTatsh Ha
credkax npu cxopocrax 10—12 x/cex. Jdan ymeHsbuienus pactu-
TEALHOCTH UEACCOOOPA3IHO NEpPeKpPuBaTL Kawaa, 4Tobul HE gony-
CKaTh COAHEYHOrO CBeTa
Topxperume ofanuonxu

Beronnne 0GAHUOBKE, BHNOAHEHHHE WEMEHT-NYMKOMN, Emcno-
A0XeHHOR B Kanage, ¢ 3aTHPXOR M 3arAaXHBAHHEM WETKO

3araaxusanue NOBCPXHOCTH TOPKPETA YAYNIIAET €e KAYecTBO
C TOUKH 3JPCHHA WEPOXOBATOCTH, HO MOXKET YBCAMYHTHL NOTEPH Ha
OUALTPANMIO 32 CUET HAPYWEHHN NJOTHOCTH cAOM Topkpeta, Pe-
xoMmenayercs o6paGoTarh NOBEPXHOCTH MPOBOJOUHLIMH UlETKAMM,
A0 TOrO Kak OHa jarsepaeer

OCANUOBKN M3 PARIANYNMX THOOD XARAKN

Kaanka n3 060XMKEHHOro KHpnuaa

Kupnuunas Kaaaka Ha ueMeHTHOM pacTpope

Kaaaka n3 recasoro Kamus

Jdas kanasos co cMmemannofl ob6anuopkofi, cocrosueil a3
ecrecTeeniofl ckaaw ¢ HaropHolt cropouw, raaakoll Gerownofl
CTCHKH C HH30BOM CTOPOHW H AHOM, BLAOKEHHNM GETOHOM, TuLd-
TEABHO YAOKEHH NM

To Xe, HO npH Axe, NOKPHTOM NECKOM MAM TrpaBHeM, coxpa-
HHBUIEMCH NOCcAC BHEeMKH 06e3 BuCTYNOB;, HArOPHLA OTKOC BHNOJA-
HEH TIATEABHO

Kamennasn KAAAKA HA UEMCHTHOM pacTBOpe

Cyxasi OGyALXHAR KJdAKa

Jdepenannme A0TKN

Jlanunie OTHOCATCH K TIATEALHO BMUOJAHEHHMM JOTKAM NpH
XOpoweR SKCNAYaTAUMH M OTCYTCTBHH BHCTYIOB; [PH HAAHTHM
CKPCNARIOWHAX PeEK OHH YUHTHBAIOTCH B CMOYEHHOM NepHMETpe

Crporagme AOCKH, YJAOKEHHWE NPOAOABHO MO CTEHKaM #
Axy

Hecrporasue J0CKH C NPOAOALHLIMH CTHKAMH

[IpH NOKPHTHR NOBEPXHOCTH JOTKA KPOBEALHWMM MaTepHa-
JaMu

JOTKH N3 ACPeBt UNMX KALTOK

Kpeosotupobauune
HeoGpaGotannne
Craasnue A0TKNR ¢ raaaxol suyrpennclh nOBepPXNOCTLO

Heokpawentue

Oxpamennnie

YcA0BHA WEPOXOBATOCTH AR STHX THOOB JOTKOB MENRIOTCH
B AOBOJALHO 3HAYMTEJLHLIX MPEACAdX © 3ABHCHMOCTH OT HX pas-
MEpoB, KOHCTPYKuHH, cnocoGa npoussoacTsa palor # ycaosuil
IKCNAyaTALHM

0,014

0,011
0,012
0,013

0,016

0,013
0,015
0,015

0,019

0,015
0,017
0,017

0,018
0,018
0,017

0,014
0,014

HanGonee pacnpocTpaHeHHbIM METOAOM
ABJACTCA YCTPONCTBO Nadenell TOJUIM-
Ho#t 10—I15 em u nannoit 3—6 m, Koto-
pbie YKJaaAbLBRIOTCA NO NOArOTOBJEHHBIM
orkocaM 8 Bulemxe. [lpemmywecrsom
pasaenexHusi OGJHUOBKH HA NAHEJAH SB-
JAeTCH BO3MONKHOCTH CBOGOAHON OCAAKH
OTAeNABbHBX NAHT. Taxkum obpasoMm, nau-
Thl NepeMelanTCca HHIAHBAAYAJALHO H
STHM CaMBIM HCKJIOYAeTCS OmacHOCTH
Tpemnoo6pa3osanus, KOTopas BO3HHK-

Jga Obl npu MOHOAUTHOR o0aHUOBKe, D10
pasjescHHe Ha NaHEAH TakKXKe HMeer
3HAUCHHE A5 BOCNPHATHA TeMmneparyp-
apx aedopmaunit. [Nanean yxaaasisaior-
CA B LIAXMATHOM NOpsAKe, ¢ TeM 4TOOM
H30eXaTp AJHHHBIX NONEPeYHbLIX 1UBOD.
P PeKTHBHBIM NPHEMOM YCTPOHCTBA Bo-
JAOHETIPOHHIAEMBIX WIBOB MCXKIYy TJIHTA-
MH ABJASETCA METOA, TMOKa3aHHbIH Ha
pec. 78. B tHne a aepesstble NPOKAAAKH
o6pa3yior KavecTBeHHbli W Jellesbiil
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wos pacwkperus, OHK KAaayrca Ha Me-
CTO B CYXOM COCTOAHHH NEpex 3aJHBKOMH
GeroHa, 3areMm OHu HAGyxaior, H UIOB CTa-
HOBHTCA O4eHb mnJaoTHbiM. [IpH cxarTuu
NJAHT CTHIK MeXay OeroHoM M JaepesoM
obecneyuBaer BOJOHENPOHHIAEMOCTh.
HenocratkoM jepeBsiHHBIX NPOKJIAAOK
ABASETCA HX THHEHHE TIPH TepeMeHHOM
cMayuBaHud, O1HAKO B SHEPreTHYECKHX
KaHaaax, riae JIepessHHBE NPOKAANAKH,
KaK npasuao, 6yayT OMOYEHb BCEe BpeMA,
OHH MOrYT ObiTb BeCbMa A0JIrOBEYHBIMH.
Tun 6 sunoaven B BHae GeroHHOH no-
AywKH roamunofi 10—15 em, noaroxKex-
Hoft noa cruk. [ToBepxHoCTH CTHKA cMa-
3WBAOTCA OGHUTYMHHO3HBIM MATEPHAJIOM.
[Tpu CXKATHH WJIH PACIIHPEHHH UJIHT OHH
CKOJML3AT MO MNOAYIIKE H COXPAHAIOT
NJAOTHOCTHL WwBa. B sToM THNE OnopHbie
NOAYIIKK 0aJ0YKH MOFYT YKJAAALBATHCS
A0 ycrpoficrsa nmaur, B tune @ mnyuro-
B¢ coeauHenusi o6ecneynBalor mepeme-
ILeHHE TJIHT H B TO XK€ BpeMs COXpaHsAloT
HEH3IMEHHOCTb HX TOJOXKeHHSA. DBurymu-
HO3HAA Npocjofixa, NOKasaHHas Ha 4ep-
TeXe, obecneunBaeT BOJAOHENPOHHIae-
MocTb. Tun 2 (puc. 78) aHasoruuex Tuny
0, 32 HCKJIOMEHHeM TOro, 4To onopa ss-
JISIeTCA AEMEHTOM OJHON H3 TWIHT; 3TOT
THIT HCTIONAB3YeTCH A5 XKeae306eTOHHBIX
nokputui. Coeannenne no tuny d tpe-
Oyer TpPOKJAAKH MeNHOro JHcTra, 3ale-
JAHHOrO B KOHUHI O0eHX IIHT, MYyCTOTa
3anoaHsercs OHTYMHHO3HBIM MaTepHa-
JIOM X TIOKPHIBAETCH UEMEeHTHLIM pacrBo-
pPOM AJA CO3JAaHHS FAAAKOH NOBEPXHO-
CTH. JTa 3anesKa He COBCEM YyaauHa.
B mecrax, rae Geronsas o6aHUOBKa no-
CTOAHHO CMOYMCHA M HAXOAHTCH B TEHH,
peKoMeHayercss YCTpPOHCTBO ynmpyrux pe-
3HHOBHIX MPOKAANOK, KOTOpPHE [0 HEKO-
TOpPHIM  CBEACHHAM  J0BOJLHO  YCTOM-
YHBBI.

ApMupoBakble OOGAHUOBKH BLINOJ-
HAOTCH H3 OGoaee TOHKHX nanT. OHu
VCTPAHBAWOTCA OOLIYMHO  MOHOJAHTHLIMH
6e3 WBOB pacllMpPeHHs, HJH BO BCAKOM
cAy4ae 3TH MIBLI YCTPauBaoTea Ha 6oab-

| woM paccrosuuu. Ecrth MHenue, uto 006-
JHIOBKA TAaKOTO THNa npouxee o6AHUOB-
K M3 orieapdnx nant. [lo-suaumowmy,
apMmarypa BuispiBaer 0oJbluoe YHJIO
,,:gwgahnux TPCIIHH BMECTO HECKOAb-
 KPYNHBIX TPCUlHH, KaK 3TO HMEJI0
MECTO NpH HeapMHPOBAHHON 00JHIUOBKE.
- Toamnna GetoHa mensercsa or 4 108 cu.

Puc. 78, Koucrpykun wsos Getounmx o6au-
LOBOK.

J —~ GuTYMHAR NPOXIARKA; 2 — CyXas cocHOBAR AOCKS:
J = GATYNNHOC DOKPUTHE;  — GUTYUNAR WNOHKa; 5 — Gn-
TYMHAR OOMA3KA: 6 — APMATYDE; 7 — GHTYMHAR NPOKAAA~
Ka; § —pacTeop; 9 — GUTYMHOE NOKPNTHE; 10 — GRYyMHOe
YOAOTHENNHE, /] ~~ PeINHONAR OPOKARAKA.

Apmarypa COCTOHT H3 MPOBOAOYHOM CeT-
KH 11O TIOArOTOBJIEHHLIM OTKOCAM Ha
NnoaAepKuBawlleft noacCTaske H3 He-
GOJBIUHX KYCKOB GeToHa MM Jepesa.
3arem yKaaawBaercs GeroH, mpHuEM
204KHA ObITH CO6JI0AeHA TUIATEAbHOCTH
B PACMNOJOMKEHHH apMaTypul, C TeM yro-
Obl He AONYCTHTH NPHKACAHHS Ce K IPYH-
ry. Jas 310fi uean HeoOXOAHMO npH
yKJaaake OeToHa CJerka NpHNOAHKMATSH.
APMaTYPHYIO CETKY M BCTPSAXHBaThL ee..
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IMpn yxkaone orxoca 1:1 naum noaoxe
GetoHupoBanne ueaecoobpasno pectu Ges
(¢opmM, HCnoab3ya KecTkHit Geron. [Tlo-
BEPXHOCTL GETOHA 3anIaXXuBaercs M
3audinaercs. Takum cnocobom MoOXKer
OHTb NOJYHEHA OYeHb rjajikas ToBepx-
HOCTb, HMEIOILAs MAJYIO BEAHYHHY KO3(-
(puumenra wepoxosaroctu. Jlas orkocos
kpyue 1:1 wucnoasayercs onaaybka H
npuMmensierca Gojsee naacTHuHbiil GETOH.
[pouent apmarypm aiag Taxux obGaunuo-
BOK cocrasaser npumepHo 0,3. Cocras
G6etona obmuuo 1:2:4 aas TonNCTHX OO-
JHIUOBOKX ¢ KPYIHOCTBIO TPaBHA, He mnpe-
puunawouteit 4 cux. Cocrag pacTBopos Me-
usercs or 1:25 no 1:5. Peaapnnim npe-
HMYILECTBOM TOHKHX Kene306eTonHbIX
NOKPHTHI ABASETCA HX MeHbliasg CTOH-
MOCTb B CPaBHEeHHH ¢ GETOHHBIMH TLIH-
TaMH.

CyurecrseHHoe 3HavyeHue A4 VCTPoOil-
crBa OOJAHIOBKH HMEeT TOPKper, KOTo-
puiit ykaaawBaerca roauuHoi 1,5—5 cu.
[Tocae o6paGoTkH OTKOCOB H YGOpPKH
BCEro JMHUIHEro rpyHTa ¢ HHX Ha OTKOCHI
VKJaJAuBaeTcs TOHKas ceTka, moaaep-
KusaeMas HeOGOJABMIHMH TNJAHTKAMH H3
pacTBopa, K KOTOPHIM OHA MPHBA3LIBaET-
cs. 3ateM NPOH3BOAMTCA HaHECEHHE TOp-
Kpera. Koraa topxperHblft cJ0# 10CTH-
raer HeoOXOAMMOH TOJUIHHBLI, BeCh CBO-
Ooaubfi MarepHas yaaasierca  ToBepx-
HOCTH 3aTHpAeTcsa WIeTKaMu. JTOT MEeTOA
JlaeT O4eHb TPOUHYI0 H BOJOHENPOHHIIAe-
MYIO NOBEPXHOCTb,

Ilpu yerpofictse OOAHUOBKH B TOM
cayuae, ecJy rPYHTOBbIE BOAB HaXOAAT-
Cfl HCCKOJBLKO BHlIE aHa KaHana, HeoO-
XOAHMO YCTpauBsarh TUlATENLHBI JApe-
nax, [Ipn orcyTcTBHE ApeHaXa 061H1OB-
Ka MoOXeT ObiThb CABHHYTa JAaBJCHHEM
BOAB ¢ HHKHEHA CTOPOHK OOGJHIOBKH NpH
ONOPOKHEHHH XaHasaa. B xoaoanom KJau-
mate o0KNOBKA MOXKer ObiThb CABHHYTA
NMPH  3aMepP3aHHH NPH ONMOPOKHCHHOM
xanage, DPpdexTHsHblil ApeHaXK MoKer
OblTh NOAY4YeH HAH HAGPOCKOM Kamus,
HAKM YCTPOHCTBOM OTKPBITHIX JApeH, Bhl-
XOAAUIMX K3-MOA KaHaza.

18. BCITIOMOTATEJIBHBIE
COOPY)XEHHSI HA KAHAJIAX

JlepuBauHOHHBIE KaHAAB  JOJXKHbI
CHa0XKarbesl TPYNMON BCNOMOTATEALHBIX
coopyxenut, Jlaga npeaynpexiaeHus
nepeanBa BoABI wepe3 OpoBKY KaHaJja,

KOTOPHII MOXKeT BO3HHKHYTH MpPH A0noJj-
HHTEJBHOM NMHTAHMH KaHaJa HAH JABHIKe-
HHH BOJH, B HEXKOTOPHX MeCTax KaHajaa
yerpansaloress OokoBble BoAOCAHBL. OHK
o6biyHo0  yeTpauBaiorcs  BOANH3W  CTaH-
HHOHHOrO0 y3/a HJH HenocpejaCTBEeHHO
B HamopHoM Oaccefide, a NpH AJMHHHBIX
Kanaitax —H no ux JJHHE.

[Ipr Boxo3aGope H3 HerayGoxux Gbe-
¢oB B AepHUBANHOHHBIE KaHajabl MOCTY-
naer 3HAYHTEAbHOE KOJIHYECTBO HAHOCOB,
Ecin JKe CKOPOCTH B KaHaje 3HaUHTe/b-
HBl M HAHOCH TPAHCNOPTHPYIOTCH BO
B3BCIIEHHOM COCTOAMMH, TO, MOCTYNas Ha
TYpOHHY, OHH BBI3NBAIOT HCTHpAHHE pa-
Gouynx opranos, Ecau nepea nJaorauofl
iMeer Mecro HeravOokuit Obed wmaAM
nepen 3aaunem 'DC naxoaurcs Hanop-
Huli Oaccefid, TO WacTb HAHOCOB OCaX-
Jaetcst B 3TOM O0BEeMe, OTKyla OHa
¢ NIOMOLIBIO CNEUHAJABHBIX MEP NOLICKHT
yaaaenuio. Ha psaxe ycranosok rpeGyer-
CA yCTPOHCTBO OTCTOMHMX GaccefiHos.

IIpn npoexkTHpoBaHHH OTCTOMHHKOB
qHacTuun HaHocoB He Ooabwe 0,05 mm
MOryT ObIThH NMPONYUICHH uepe3 TypOHAM
H He BbI3bIBaloT ncerupanug. dawua or-
CTOMHHKA 3aBHCHT OT CKOPOCTH OCaxne-
HHA vacTHn HaHocos, Ilo psay onuTHbIX
AaHHbIX aaa Bceamepnkanckoro xanana
AAKHA orcroitHoro Gacceit#a MoXer GLTh
npuusara pasxoft 21,5 ray6uum Gacceiina
Hal caoey oceBlEX Hauocos, CxopocThb
B OTcroiHOM OacceiiHe npHHHMAaJaach
pasnoit 0,07 m/cex; ans ee cosnanus Tpe-
Oyercsi YCTPOHCTBO MEJKOro H IHPOKOTro
GaccefiHa HaH y3Koro # rayGokxoro.
Jloaxuo GLTH NpeaycMOTPeHo A0CTaTON-
HOe NpOCTPAHCTBO noa rayOuHON HETTo
OTCTONHHKA AJA NpHeMa oOCeBlnX Ha-
HOCOB. DTO TNpPOCTPAHCTBO 3ABHCHT OT
OXHAAeMOro KoOJIHYecTsa HaHOCOB, Bpe-

MEHH MEXAY NPOMBIBKAMH H MeT01a npo.
MEIBA.

OcoGoe BHHMAaHHE NPH TIPOEKTHPOBA-
HHH Kamep OTCTOAHHKa J0NKHO OHITH
YAEJCHO pacnpefesenHio CKOpocTeH 1o
CceyeHnio Kamepol. CKOpPOCTH AOJIKHMB
OLITh pacnpesefessl paBHOMEPHO NO
Bceil naoulaan xamepo. PasaomepHoe
pacnpeaescHue ckopocreit Moxer OuiTb
OCYUIECTBAEHO ¢ noMoulbio 3abpajasHOi
CTeHKH MHJAH S3aTOMNIEHHOTO BOAOCAHBA,
KaK 3TO 4acTo aenaercs Ha BOAOMPO-
BOAHLIX yeranoBkax. OnHaxko Takas cxe-
Ma BLI3LIBAET MHOrAa J0BOJbHO Cyule-
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5 Puc. 79, Tleckoaoska ¢ BHXPCBNM CTPYCOTKAOHHTCACM,

I — suxpeobpazopareai; 2 — OTKAONUTS AU,

. CTBEHHYIO NOTEpPI0 HAnopa, XOTOPLIM
~ Heab3s npeHeGperarth Npu NPOEKTHPO-
~ pamun. Ha puc. 79 noxasana cxema
- neckonioskd aas [IC Dopr Koaaumus.
. DT0T THN MECKOJOBKH C OTKJONHTEAS MU
M BOJOBOPOTAMH CJAYKHT A8 YAaJeHHA
HAHOCOB PAa3JAYHBLIX KPYMHOCTEH.

} CTpyeoTKJIOHATEIH, MNOKasaHHLIEe Ha
. pHc. 79, OTKJIOHAIOT HAHOCH K NPOMbLIB-
- #av rpy6aM. IlpombiBibe TpyObl yaas-
_AMBAIOT HAHOCKL M COPACHIBAIOT  HX
l CPeaHIon KaMepy, nie OHH YAaJsioTes
uo NpAMOTHHENHHON TpaHinee. dToT THR
OJOBKH IIOKa3aJ Xopouiue NpaxTH-
HECKHe Pe3yabTaThl KaK LIS MaJablX, Tak
"® 245 GOJABUIEX KaHajloB C PACXOIOM 10
'30 M [cex Ang pasHBIX KPYMHOCTEH Ha-
. HOCOB OT MEJKOr0 TieckKa. A0 MeJKoro
- rpasis. DPPEeKTHBHOCTL NPOMBIBA Mec-
mxn cocrasaser 90%. das kanaaos
SHpHHOH OT 2,5 10 5 M OTKAGHHTENH
1HB ObITH PAacIoJOMXKeHB Ha OJHOH
poae NEeCKOJNOBKH, a TpyOnl M BbI-
; CKH — Ha [TPOTHBONOI0KHOM.

: '_- onu 10 yJTaJeHHI0 HAHOCOB W3
BMEDHKAHCKOr0 KaHala JIOCTHTaTH

aoaa. 8 rod Jdas yMeHbllenns
0B Obl1a 3aNpOCKTHPOBAHA H
« , CTeMa OTCTOIHLIX COOpYy-
- » *Jht A Ikectun.

. -
- | -

3w MoCTHX: 4~ Acpepnnune 0GAMUOBOURKE Oa0NM:
J — npoMuunol Kanax; & — ceucnie puxpeoGpasonareas.

KEHHI, COCTOAUIAA H3 HEeCKOJAbKHX Oac-
CeHHOB, CIpPYMIIHPOBAHHBEIX NO aBa Oac-
cefiHa, ¢ CaMOCTOATEJNBHBIM TIHTAHHEM
KazK10# napbl OT TOJ0BHOTO ysaa. Kax-
ALl GacceitH HMeer IAHHY npHMepHo
240 m u wupuny 80 M npu cpeareit ray-
OHHE OKOJ0 4 M H YCTAHOBJICH MO YIAOM
60° x raasnomy Kkasaay. Iloasoasume
KaHajiul 78 Kaxaofi napm OacceilHOB
HMEIOT YMEHbUIAIOWee s nonepeysoe ce-
UCHHE C BOPTHKAJBHBIMH CTEHKaMH, uTO-
Obl CO31aTh PaBHOMEPHOE PacnpeseIeHne
ckopocteil. B kaxawift Gacceitn Boiaa
lepeTHBACTCH Yepe3 BOJOCJHE, rle OHa
COOGHPACTCsl B OTBOMALLYIO Tajepeio, H
oTrTyila nocrynaer 8 KaHaad., OuucTHble
coopyxenus maothusl Mmnupuen Obiin
paccuntann na 340 m®/cex. Makcumadib-
Has CKOPOCTh B OTCTOHHOM Gacceline
0,07 m/cex, a neprox ocaxkaeHus HaHo-
coB 21 mun BNOJSHe TOCTATOYEH AJ4 yAa-
JeHHs BceX HanocoB Kpynuee 0,05 aom.
HoppoBcKue BpalLAIOUIHECsE CKPencphl
anamerpom 37,5 M ¢OpachLIBAIOT OCeBLIHE
HaHocwn uepes cGopuble raaeper. Kax-
Al GacceitH MMeeT COBOIO TIPOMBIBHYIO
raJjepeio W TYHHeb, M0 KOTOPOMY Ha-
HOCHI NMOCTYNAIOT B rIaBHMIl KoJJexTop,
KOTOPbIH ¢OpachiBaeT HAHOCH! B PEKY HM-
e NJIOTHHEL.
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19. JEPEBSAHHBIE H BETOHHBIE
TPYBONPOBO/BI

Hepessinnnie  TpyGonpoBOAb
NPUMEHSAIOTCA 148 Hanopos A0
150 & auamerpom or | 10 6 M.

Hepessatbie TpyGONpoBoan coOGH-
paloTcs Ha onopuux ceaaax. [locae Toro
KaK Npou3Be/eHa VKIA1Ka HHXKHel ua-
CTH TPYOH, BHLIKJAALIBACTCH BEPXHAS
YacTh MO MOPTATHBHBIM ACPEBAHHBIM
dbepMaM, YCTAHABANBACMBIM BHYTPH TPY-
Obl, KOTOPbHIE BMECTE C MOJABHKHBIMH ONO-

aMH MePEeHOCATC BLoAbL TPYGONPOBOIA.
Flpn OOLIMHOM METO1e MOHTAXKA KJelKH
NPAOAH3HUTEIBHO  OAHHAKOBON  JIHHB
VK1aanBaloTes B 00e yacTi Tpy6onposo-
Aa B IIAXMATHOM MNOpALKe Tax, 4Tolnl
Kaxjaas nocjeaylouas KJ1enka spcryna-
71a He MeHblwe ueM Ha 60 cm wan npeaw-
ayuieir. B nexoropuix cayyasx Tpyoboipo-
BOJl COOHPAETCH H3 KANOK PasHbiX JTHH.
[Tpy 3TOM EAHHCTBEHHBLIM YCJOBHEM 5iB-
JAsercs cobIoNenHe ara KJenox.

Tpy6GoupoBoa CTArHBAETCS METa T H-
uyeckuMu Oanaaxamu. Inamerp u mar
OGauaaxen onpeaeasioTCs BeAHYHHON Ha-
nopa. OO6myHO auamerp OGamnaxei Ge-
percst oT 12 10 35 MM DWPH MHHHMAJBHOM
PacCTOSIHUM MEXKAY HHMH, NPHMEPHO pas-
HOM ABVM anaMmerpaMm Oanjsaxa. epe-
BRHHLI TPYGONPOBOA L1I0CTATOMHO YCTOM-
YHB B OMNOPONKHEHHOM  COCTOAHHH.
Beaeacrsue ruOKOCTH KJI€NOK npeacras-
NACTCA BO3MOMKHBLIM H3rpbath JepeBsiH-
HBT TpYGONpoBOL B J0O60OM HANPABIACHHH
NpH OPaBHHTEJNBHO MaJibIX pajauycax 3a-
KPYIJICHHS,

Yunoriense TtpyGonpoBoaa 10CTH-
raercs yCTpoiCTBOM LINYHTOBHIX COELH-
HeHHlt Kaenox. [epessauunie TpyGonpo-
BOJAL JKeAaTeJAbHO MOHTHPOBATH H3 BO3-
ayurio-cyxoit Kaenku. Kaenkn u3 siaax-
HOl APCBECHHB! YCIOKHAIOT MOHTAX, TaK
KaKk TpebyloT NepeMOHHOro HaTsKeHHs
Gaunaxeil npu coopke. [Tocae Toro kax
MOHTAX TPyObl 3aBEPUICH, NPOHIBOAHTCA
NOCTENeHHoe HaNnoJAHeHe e€e, npHYeM
O4EeHb MEIJIEHHOe, TaK Kak, HeCMOTps #Ha
BCE NPEAOCTOPOKHOCTH, OVIYT HMETh Me-
CTO HEILTOTHOCTH B CTHIKAX H HEoOXO0/1H-
MO, 4TOOB yTeYKa H3 STHX CTHIKOB [PO-
HCXOAWJAA MEAJEHHO 1101 MalblM Hamno-
poM. [pyroit npauntoil MeareHHOTO Ha-
NOJHGHHSA SBASETCS CTPEMJCHHEe yMeHb-
HIHTh NOJHOe HanpsikKende 8 Oanaaxax
B TCUCHHE TOrO BpPeMEeHH, Korla K/EnkH

ac
120—

HACHINAIOTCA M NPOHCXOAHT pasbyxaHne
AepeBa C [OCTENEeHHBIM  YMeHblUeHHeM
nanpskennsi, Pasbyxanue K1enox snabl-
BAET AOMOJHHTEbHBIE YCH.JIHA 8 Gania-
AKaxX, IKBHBAJICHTHLIE YBEAHYEHHIO BHYT-
PEHHEero AaBJeHus g0 5—7 ke/cm®. dror
NPonece NPaKTHYECKH Mpexkpaiuaer Bce
VTeYKH B TeyeHHe HeCKOJbKHX Yacos.
HesakpuiBaomuecs, GUALTPYIOUIHE CThi-
KH J0KHL ObITh JONOARKTEILHO obpa-
ooransl. Tam, rae obHapyXKnuBaercs Teb,
B 00pasoBaBiuylOCa eab BOHBaETCH
KJAKWH W3 IJIOTHOTO ylepeBa. TUM Ccnoco-
OOM MOYKHO NPAKTHYEOKH YCTPaluThL Bce
YTCUKH.

PasMmepnl KJI€NOK onpeacasiorcs M-
NMHPHYECKHMH 3aBHCHMOCTAMH. Kaenku
NI0JIKHB BBHIAEPKHBATL J1aBJEHHE BOIbLI
0e3 nporuba m objaajnatb JA0CTATOMHOIN
ITPOUHOCTBIO.

Toamuna Kaenku 204KHa o6eCieyH-
BaTh TOJHYIO NPOITHTKY BO0i apesecn-
Hbl mpu JdeficTsyouem Hanope. M-
MaJibHAsA TOJUIMHA HA3HaYaerca He Me-
Hee 35—40 mum, MAKCHMAILHaA TOJILN-
Ha se mpesocxoaut 100 mm. Ilupuna
KJAENKH He npesbiutaer obuuno 200 am.

[TpogonxkureapnocTh  IKCMIVaTalUMM
AEpPeBSHHBIX TPYO ABASIACH NPEIMETOM
anckycend, B obumnx yeprax ona 3asu-
CHT OT Xapaxtepa YCTAHOBKH, riyOGHiin
34CHITKH H CBOACTB TPYHTA, C KOTOPHIM
conpuxacaercs Tpyba. Boawtnoe 3snave-
HHE HMEIOT TaKKe KayecTBo Haasopa,
FKCIIYaTAIlHOHHBIE YCJA0BHS  (1OCTORI-
HOE HJH NepeMeHHoe HanoAHeHHe Tpyodo-
poBOaa BOAOH) M KavecTso .Jecomare-
pHana.

CpoK AKH3HH JepPeBsHHOro TpyooInpo-
BO1A MpH GJArONPHATHBIX YCJOBHAX NPH
COOTBETCTBYIOUIEM  yXO0le COoCTaBasier
20—30 aer. B oraeabHbx cayuasx 3tor
Cpok Moxer mpesmumars 30 aer; Tpyou,
o6paboTaHubie KPeo3oToM, HMelT 60.1b-
wHit cpok cayxow. [lpn rtmareasnoi
IKCIAYATAUHRK CPOK CAVAKOH Tpydonpo-
BOJa HaxoauTesa 8 upeaenax 30—50 qer.

Ecan 1py6onpoBoa 10/XKeH Honodb-
30BaThCAl KaK BpeMeHHbll, To Xapaxktep
ero cOOpKH ¥ MOHTaxa ne uMmeer ocobo-
ro anaveuus. Hdas nocrosuunx Tpyso-
MPOBOJAOB MOHT@X [10/1KeH TPOBOJAKHTLCH
MO TUIATENBHO BHINOJHCHHBIM ONOpam.
3acunky Tpybonposona neaarbh He pe-
KOMEHAYCTCH H3-3a BO3MOKHOCTH OLICT-
poro rHHeHHs KJAenKH.
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Puc. 80. Conpaxenue

aAepessnnoro  TpyGo-
npoBoAa € MeTa aAM- 2 3
HECK M. o

] — yRA0 TUAMUIce KOALILO;

2 ~ ynaOTHCMMNE: J — orpa-
HHARTEAR; 4 — Jepenannas
TpyGa.
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Puc. 81, Crmr

Aan  KeaezolbeToHHuX TpySonponojaos.

= paCTDOD, 7 - CYAARMOR NANMADP, T — NONEPEIUAR APMATYPA: ¢ — PEIMNOBOC YNIO THENIIE,

Bce tpyGonposoanl 10AXKHE NOABEp-
rateca HapyxHoil oxkpacke. [lpoaoaxu-
TEALHOCTL CAYKOW KJICTIKH Oonpeleaser-
Cfl €¢ CnocoGHOCTBIO CONPOTHBIANATLCA 32a-
rHHBANHIO.

Hdepesgunsie TpyGonpoBoAL NOABEp-
AKeHbL OOMEpP3aHHI0 BCJACIACTBHE YTENEK.
O6mep3anne MoOmer OLITh O4CHb 3HAUK-
TeabHbIM. Brinanawomuit cner Moxer Ha-
I'POMOK1aThes Ha TPyGONpoOBOA # co3aa-
BaTh ONOJHHTEAbHYIO Harpysky. [lo
HMEIOIAMCS JaHnbIM o0Moep3anue aepe-
.~ BAHHBIX TPYOONPOBOIOB BHYTPH OYEHL

HEBCIHKO.
. Komnencatopsl na jaepeBsiHHBIX Tpy-
Gonposozax He ycranasausaiorcs, Jas

CONPSKEHHA AepeBsHHOrO TpyGoNposoaa
C METALIHUECKHM MOXKeT OblTh HCNOJb-
30BaH CTHIK, MOKasauuuil Ha puc. 80,

B kauectse BO10BOAOB ¢ Hanopamy
10 40—50 m DpuMeHAOTCH Takxke Ge-
TOHHBIE H Xene3o6eTonube TPYyOonposo-
an. Tlocaennee spems Henoabsylores
TPyGONpoBOAN H3 NPEABAPHTENBHO HA-
npsuKkennoro Gerona. Croikn # TeMuepa-
TYPHBE WBHl KEJTe306eTONHNX TPy O6o-
POBOACE OYEHb ¢JOKib. BosMmoxiuwifi
THII CTHKA Aaa Tpydonposona jaHaMer-
poM 1,7 M noxasaun ua puc. 81. [Ipn mon-
TaXe ITOr0 CTHKA BCE KaBEpHB, 0CTaN-
IHEC HA BHYTPENHENR 4acTH TpyOui, no-
KPHIBAIOTCS UE@MEHTHLIM PaCcTBOPOM.
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20. THNBI H KOHCTPYKUHH CTAJIbHBIX
TPYBONPOBOAOB

B xavecrse TypOuuHBIX TPYGONpOBO-
0B 8 NOJAABJAAIOEM YHCJE CAy4aeB #He-
NoJAb3YIOTCA CTajJbHbie TPpyOn. Ctaabnbie
TPYy6ONpPOBOAN MPOKNAALIBAIOTCH OT Ha-
nopuoro GaccefiHa HAH YPaBHHTEJIBHOIO
pegepsyapa 10 Mawunyoro saanus I'DC.

PHAPOIHEPreTHYOCKOM CTPOHTEb-
CTBE HCNOJAL3YIOTCA ABa BHIA CTaJbHBIX
TpyGONPOBOAOB, PA3AHYAIOUWMHXCH NO CI10-
co0y H3rOTOBJEHHA: KJenauble # o©Bap-
uue. ITocae 1947 r. moaasasioutee 60.1b-
WHHCTBO TPYOONPOBOAOB BLINOAHAIOTCR
caapubiMi. Csapuuie TpyGonpoBoan Hume-
10T 60JbllHe MOHTAXKHHE [1POHMYLIECTBA
nepea KJeNaHuLIMH H HMEIOT Xopoluee Ka-
YeCTBO BHYTpeHHel NMOBepXHOCTH.

Harpysku na Tpy6bonposoa BK.JIi0O-
4a10T B cels BHYTpeNHee AaBJACHHC BOAM
€ YYeTOM PHAPaBIHYECKOro yaapa, seca
BOJAB B TPYGONPOBOAE H BEca caMoft Tpy-
O6n. MakcuMmajapHoe BHYTpeHHee jpaBje-
Hie, Ha KOTOpOe paccunTniBawTca Tpybo-
MpoBoOAN, npeacrasiaser coboft MaxcH-
Ma/IbHOE CTATHYECKOE AaBJeHHE C YYeTOM
MAKCHMAJbHOrO 1aBjeHHsi OT ruaApasu-
YeCKOro yjapa B HamBLICIIEro ToALEeMa
YPOBHA BOAN B YPABHHTEJILHOM pesep-
syape. ToauMHa TOHKHX NIHJIHHAPHYE-
CKHX 060104€K PACCYHTHIBACTCA HA BHYT-
peHHee MasjexHHe mo KoreabHoilt ¢op-
MyJe.

- O6wuuas npakTHKa BubGopa NOHH-
AOHHBX HanpaXKeHuit 1is oGecneueHus
3anaca Ha HETOYHOCTh onpeaescHus Ha-
TPY30K HE MOKer ObiTh MCNOJAb30BAHA
aas 1mpy6onposoios I'DC, mocKoabKY
NoABLeM YPOBHS B pe3epByape HJAH yse-
JHYCHHE HAUPY3KH HaAJ CTATHYECKON ae-
MOCTOSIHHL! MO AnHHe TpyGonposona. Ha

! B sroft raase oOOGbeAMHENH MATEpHAAW
Capapounska,  oTROCAMESS X pacUeTaM M KOH-
CPPYHPOBAHNIO CTAABHKX TpyOOnpOBOIOB, pac-
HETAM THIPABAMYECKOrO yaspa @ KoacGaunwo

BHR BOAN B YPABHHTCJALHBIX pe3epsyapax.

Cnpasoyiuxe STH MATCPHAIH HINOKEHH Me-
Hee noxpolHo; 4YeM B OTEHCCTBOIHBEY CNPasov-
uux nanpunax, Oanako uexoropme npocrefiune
pacueTH, BXIIONGHNHE B NCPEBOA, MOTYT fpex-
CTaBITL MHTEPEC AJA npeasapureapinx craanh
NPOeKTHPOBAHNA.

puc., 82 aunuss AC npeacrasaser coGoit
pacyerHoe TMOoBbIUEHHe AaBIeHHus OT M-
pasJIHYecKoro yaapa.

OrHotnenne N10AHOro HANOPa K CraTH-

YeCKOMY, KaKk Mokasano wa rpaduxe 6

Ha puc. 82, nocruraer 200% B rouxe D u
150% ® Touke E. Ilpu owndéke 8 onpe-
aenenwun yaapa ao 50% wmarpyska uame-
naercs o 25%' avna Toukn D u TOJIBKO
16,7% aaa Touxn E. '

B pacyetHylo BeAHUHHY 1aBJCHHA B
TpyGonpoBoie cJaeayer BBOAHTH HEKOTO-
peifl 3anac ¢ TeM, 4TOOB HANDAKCHUA B
CTEHKax Tpy6onpoBoia MpH ruapasauye-
CKOM yaape He NpesBocXojAuJaH npeaea
YIIPYTOCTH.

0 BCEH JaHHe Tpybonposoaa gaercs
VBeJAHYEHHE TOJMHHLI CTCHOK Ha 3 MM
A5 yueta KOpposHH. ‘

dAnamerp TpyGONPOBOIOB MOKET Me-
HATHCH B AOBOJBLHO IUHPOXHX Tpeaerax,
HO CYILIECTBYET TOJALKO OIMH anaMmerp
AA5 AaHHLIX YCAOBHI, KOTOpHIl sBaAeTcs
nanGoaee sxoHoMmuunbM. Cxopocrs B
TpyGonposoae MOXKeT MeHsrThes or 2 10
6 M/cex. O6Gpmnas CKOPOCTH JI11 cpeane-
nanopustx I'SC passa ~35 m/cex aan
MAKCHMAJNLHOrO pacxoia. 3HauHTeNLHOE
BJAHAHHC HA BHOOP 9KOHOMHUHOIO JHA-
Merpa uMmeer rpadek cyTounoii Harpys-

\
O myplaw

6)

Puc. 82, Meroa pacqera nIMeHeNHS AaBACHAN
- s TpyGonposone,

] — nodwOXHNA npoxeM Aapacuus: 2 - pacuernmi
HOALEM AABACHMA: J — crarmucckufl ypoorus;  — npo.
$uas no TpyGouposoay.

|
|
|
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ki, Tax, HanpuMmep, ecau NHK HarpysKH
HMEeT Maayi nNpPoAOAKHTEILHOCTb, TO
IKOHOMHYECKH OnpasaaHo aomyckarh Ha
TOT M1EePHOA TOBHLIUCHHYIO CKOPOCTD.
Jdas onpejneaeHns 3KOHOMHYHOrO ceye-
HHA TPYOONPOBOAOB AEJIAIOT HECKOJIBKO
NpoOHLIX TONKITOK, NMPUHAEMAA BO BHAMA-
HHe pasanuHble anaMerpsl TpyGonposo-
1a, pasHbie noTepH SHePruyd H T. 1.

Kosppuusenr wsa aas csapuofi
cTajabHOl TpyOm Koaebaercsi or 0,90 a0
0,95 npu ycaosuu, uro TpyGonposoi cle-
Jdan Ha 3asoje. OGLYHO B TIPAKTHKE NPo-
eKTHPOBANHA TPpYOONpOBOIOB A4 pacue-
Ta npuuaMaercs kosdpdpuunenr 0,8 npu
asofinoit csapke. Kosdpdnuuent B 0,75
pekoMeHayercs sl ABYCTOPOHHE OBa-
PeHHBLIX IIBOB BHAXJIECTKY TIPH TOJLLHHE
crenox we cabnue 10 am.

CreikoBanne 3JeMeHTo8 TpyGOonpoBo-
A4 JO/IKHO HATH C TIOMOUIBIO TasoBOMH
CBAPDKH HJH 3JEKTPHYECKOl AyrH aas
pacnJas;JHBaHHs 3JEKTpoja H MarepHa-
JAa TpybGonposora. Merol oBapka Me-
HACTCA B UMPOKHX Npeneaax; HMelTcs
NPHMEPH aBTOMATHYECKOI CBapKH, 60Jb-

WHHCTBO TPYyO <CBapHBaerca 3JEKTpo-
cBapxoil.

Kax mpasuno, npoioibiinie WBbI XkKe-
JaTteJbHO BHMOJHATL HA 3aBOjAE, HO 9TO
BO3MOYKHO 10 HEKOTOPOro mpejena pas-
MepoB TpyO 0 YCJIOBHAM CBAapKH H
.~ tpancnopruposkn. Orciona, oanaxo, He
caeayer, 4ro Bce TpybGonposoast 60/b-
UIOro ANaMeTpa JM0JXKHB H3roTaBJIHBATH-
csi Ha crpoutesaberse. CBoeoGpasHoe pe-
wienne GbLI0 NPHHATO NPH MOHTaXe Tpy-
Gomposoja puapoctanuud [ysep aua-
merpom 9,15 m. B sroMm cayuae, yuuthi-
Bas OoJablioi oObeM MOHTAXKa, JHCTh!
TOJUHHON 10 7 oM JIOCTABJASJAHCH HA Me-
CTO, rae Obl1 BHICTPOCH CHEUHaNbHbIH
3aBos, OGOpYAOBaHHBIA  AAS THYTbHA,
CBapkH, TepMHuecKoil o6paboOTKH H penT-
FeHOCKONHH. DTO peaxuit caydait coue-
TaHHsl 10/1eBOMt H 3aBOIACKOH pPaGoTh.

ITpn mpoexTwpoBanuy CBAPHHIX TPY-
6OoNpoBOAOB A0AKeH OnThb CaeJaH Bbl-
0Op MeXK1y OBapKOil BNPUTBIK H BHa-

xaectky. Ecan npynrMaercs #axijecrxa,
~ TO MOJHAas CBApKa 104kKHa OunTh cheda-

Ha CHapyXH H BHYTPH TpyGonposoaa.

Teopus pacuera o6oJ04eK, Koropas
B Hacrosllee BpeMs NPeHMyIeCcTBeHHO
nNpUMeHsercs Aas pacuera Tpyodonposo-
JIOB, SABJSIETCS 0 HEKOTOPOi CTeneHy Ho-
M MetoaoM. ITpumenenue 31010 cnoco-
04 j1aeT BO3IMOKHOCTL BHINIOJHHTL COOpY-
AKenHe ¢ MeHpwell TOMNKHON JUCTOB H
GOJLUIHM PACCTOSHHEM MEXK Iy OnopaMu.

Bec csapuuiX TpyO CO CTHIKAMH BIPH-
ThK ¥ 06e3 HaKJa10X Moxker OnTb Nnoay-

yeH Mo caeayrweit sMnupaueckon dop-
MyJe:

W=l.47hd"
&p
rae W —sec TpyOul, mfnoz. m
h — aasaenne B ueurpe TtpyGonpo-
BOAA OT BCEX HArPy30K, M,
d — BHYTpeHHHHA AuameTp TpyOl, M;
¢ — Ko3( duument wsa (0,80 aas
ABOHHOI'O CBApHOro 1Ba BNPH-
Kk # 0,75 aas wsoB BHa-

XJECTKY AAfd  TOJAMHH A0
10 acn); :

p — Aonyckaemoe HanpsuKeHue,
Kefem’.

Craapibnie TpyGonpoBoAbl MOHTHPY-
I0TCst 110 onopaM ceaaooGpasHoOro THna,
KaK moxKasano Ha puc. 83, uan xoasue-
BLIM OTIOpaM, fI01ePKHBAEMbIM HEBLICO-
KHMH xoaoHHamu, Bec tpyGonposoaa B
060HX Cayuanx nepeaaercs Ha GETOHHbLIE
onopul. llocaeanue R0JKHBI PACCHHATHI
BaTbCH C YYETOM KauyecTsa OCHOBaAHHSA,
B Mmecrax nepesoma mpodras Ha BCeX
yrjaax nosopora Tpyloiposoja H MexAay
ABYMS KOMIICHCATOpPAMH NPH AAHHHOM
TpyGONPOBOAE JAOMKHLE  YCTPaHBaThes
anxepHsie onopnl. Jlas sacunanssX 1pyl

KNowsya meecmnorma
Ha cearaxr

Puc, 83, Ceanoobpasnas onopa.
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Puc. 34, deraan Tpy6onpoBoaos.

1 — ypasnureasund pesdepayap: 2 — 8O3AYMAKY Kainan; 3 —3arsop; § — KOMOHCATOD! 5 — roySonposoa; 6 — Ma-
MRANNA 333 7 — 3aTpop; § — BOAOMED Benrypu; § — crpouTeabunit mon; 10 — anKepu,

AHKCPHBIC ONOPh OOBIYHO HE NPHMEHs-
10TCA. AHKepHBE ONophl PacCUnTLIBAIOT-
Cs Ra Bce JeficTsyOnMe Ha HHX CHJIHI
AuxkepHas onopa J0JXKHA CBOHM BECOM
KOMNEHCHPOBATL BO3MOXKHBIA Helxoyuer
HanpasaeHns pasHoaeiicTayomeit, Ha
puc. 84 nana KOHCTPYKUHS anKepHoil
OnopHL.

Ha cxeme puc. 85 noxasamm aeil-
CTBYIOUIHE Ha ONOPY CHIAW. IDTH CHJIBI,
neficTsylomue wa onopy rpyéonposoaa, 8
KOHEUHOM HTOre¢ CBOISITCH K BEPTHKAIDL-
HOIl H TOPH3OHTAALHOM KOMIOHEHTaM,
KOTOPBIE BMECTe ¢ BECoOM OMNOopn AaloT
pPaBHOACNCTBYIONYI0, KOTOpas JA0JXKHA
Jexartb B npejaenax opeqaueill Tpemu 1o-
N0IBBl OCHOBAHHA AHKEPHON ONOPHL.

Has anuuublx TpyGONPOBOROB 0 K-
HE OLITH TIPHHATH Mepwl, obecrneunsaio-
e OecnpenATeTBeHHOoe YAIHHeHHEe H
ykopouenue TpyGonmpoBona mnox BAHSA-
HueM Temneparypu. Ecau tpy6onposon
pacnoJoXeH Ha ropH3oHTa bHOMN MECTHO-
CTH, TO KOMIMEHCATOpHl pacnoaaraiores
MEX1y AHKePHBIMH ONOpaM#, ¢ TeM YTO-
Onl CBECTH K MHHAMYMY nepeMelueHnue
TPyObONpoBo1a NoA BAHSHHEM TeMmnepa-
Type. OaHako npu yerpoiicTBe aHKep HbiX
ONnop Ha KPYTHX CKAOHAX neaecoolbpasHo

pacnosararth TeMmMnepatypHbit uos Vv
BepXHEro aHxepa, mepejasas Bsce aasje-
HHE OT CHJI TPEHHA HA HHKHIOK aHkep-
Hy10 onopy. Takasg cxeMa ynpouiaer Bo3-
serenue Tpybonposoaa, NOCKOJIbKY BeCh-
Ma TPYAHO BECTH €ro MOHTAX MeX1y
KOMMEeHCAaTOPOM W aHKepHOil onopoil Hs3-
3a cnoasanua Tpybonposoaa BHH3 110
npoMexyTouHuM onopam. Ecau paccros-
SIHHE MEXY AaHKCPHBIMH OnopaMu Ha-
CTOJNBKO BEJHKO, YTO NEepeMelleHne Tpy-
Gonposoaa MPH MAKCHMAJLHOH TeMie-
parype 60abile, 4YeM BOCHpPHHHMaeMoe
OAHHM KOMTIEHCATOPOM, TO MOXeET To-
Tpe6oBaThes VCTPOHCTBO ABYX KOMTICHCA-
TOPOB.

Puc, 85, Cxema cua, aeficTayoutux sa ankep-
HYIO Onopy.
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Puc. 86, CaabHHKOBWIl KOMIEHCATOP AAN CBAPHHX TPyOonposoaos,
! — wop; 2 — yRaoTHeune,

Has  TpyGonpopoaos, 3achinaHHbX Gonposoaos. IJKCnepHMEHTaJbHBIE AaH-

PPYHTOM, YCTPONCTBO WBOB PacCIlipeHHs
He gpasercs neobxoaumsim. Oanaxo ec-
An Tpybonposoa 3aaeqad no KOHUAM H
He HMEeeT BO3MOXKHOCTH NepeMelnarses,
TO VCTPOHCTBO TeMIepaTypHoro isa 8-
JAETCA  HEeOOXOIHMBIM A0 CHHKeHUs
TeMNepaTypHLIX HanpsxKenuit 8 Tpyoe.

Cymecrsylor asa THnDa rteMmneparyp-
HBIX KOMIMEHCATOPOB: CaJbHHKOBLE H
auadparmossie. Ha pwe. 86 noxasan
XapakTepHolii THn KoMneucaropa Aas
csapublx TpyGonposoaos. Ha puc. 87 no-
Ka3zaH CaJbLHHKOBBII KoMmpencarop Aas
Kaenagoro TpyGonposoaa. YNAOTHEHHE
CaJbHHKa YA2YHO BHINOAHACTCH XJonva-
TOOYMaKHBIMH [AKEeTaMH, VILIOTHEHHbI-
Mt i cmasaunbiMu rpadurom. Coeaune-
HHA TAKOro THMa OMeHb NPOCTHl M AAIOT
MHHHMAJALHVIO VTeuky. OAHAKO OHM Tpe-
OyIOT peryJispHoro Haasopa ¢ nepuois-
yeckoit emenofl ynaorHenus. das maabix
HanopoB M HeGOJABLMUX NepeMeleHni
VCNewHo MOKeT ObiTh HCNOAb30BAH AHa-
(pparMoBblii — TapeabuaThii — KOMMEH-
¢arop, B KOTOpOM mnepemelenue TpyObl
BBI3bIBAET ylnpyrue aedopMauuyd aua-
dparmei. B X0a01HOM KAHMaTe KOMMNECH-
carophl  A0AKHB  ObiTb  YCTAHOBJIEHB
g Tenasxkax. TemnepartypHble CAKatHa H
pactuupenuss Tpybonposoia ABAAOTCHA
HanGOJBLUIHMK NPH  nycToM Tpy6GOnpo-
BOJe, NPHUEM BEpoATHO, 4TO 3T0 Oyner
HMeTh MecTOo upd O6oabluoym AHanasoHe
TEeMIeparyp B MNEPHOL CTPOHTEALCTBA;
B NPOCKTEe J0MKHB OGHTH npeaycMorpe-
HBl cneuHa’abHble MeponpHATHA, YUHTHI-
 paomue o710 nosoxenwe. Ha axseayxe
Kerckna Gulay caenansl npoOHbe onpe-
Aeaenus pakTHUCCKHX Aedopmauui Tpy-

p

Hbleé XOPOWIO COOTBETCTBYIOT PAaCHeTHBIM.

Oxpacka Tpy6onposo108 A8 npeay-
IPeKAEHHs KOPPO3HH NPON3BOAHTCH pPas-
JHYHBIMH COCTABAMH, HO HH OJWH H3 HHX
He sBasercs yiauynniM. Bpems paGorn
TpyOOnpOBOJAa HA MOBCPXHOCTH 3€MJH
HHYEM He OrpaHHveHo, eciau obecneyexHa
qacTasi OKpacka €ro. JKOHOMHYECKH
ONnpas1aHo BECTH OKpackKy Hauboaee 10-
POrHMH COPTaAMH KPacoxk.

Ha KayecTBo OKpackH M0JKHO ObTh
oGpaueno caMoe cepbesHoe BHHMAaHHE.
[110Xx0 HaHecenHas Ha NOBEPXHOCTH Bhi-
COKOKaueCTBCHHAN Kpacka He Jyvyue,
yeM Kpacka njaoxoro kawecrsa. Kavecrso
OKpaCK# pasianyHo AN BHYTPCHHEH H
HapyxHoil nomsepxxocreft TpyGonposoja.

Adas  saceinanHwx  TpydONnposoaos
AO/UKHO OniTh 0O0pauieHo BHHMAHHE HA
TO, uTOOL! NPH 3achinke Ha Tpybonposoa
HEe nonajanH KMeJAOTH OT FHHIOMIER pac-
THTEJBHOCTH HAM APYrHe HHIPEAHEHTHI,
KOTOpBIE MOryT MNOBJHATH HAa YCTOH4YM-
BOCTb Kpacku. FpyHT aonxeH GbiTh TiLA-
TeJbLHO 006CaeA0BaN CNEUHAaNbHBIM HIXKe-
HEPOM ¢ MNPOH3BOACTBOM XHMHUECKHX
aHAJU30B B NPHCYTCTBHH MNpeacTasure-
JAf NOCTaBIUMKA KPacKu,

INepex nauecennem Ha Tpy6onposoa

NepBoro TOKPOBa CypHKa HJH HHOM OCHO-
BBl [IOBEPXHOCTL TPYOONpoBOAAa AOMKHA

%
Lz
e S

%-;“==E$ﬁ | e

—

Puc. 87, Canbunkosuit KoMOesHcaTop A8 Kae-
naworo TpyGonposoaa (pasMepni— B MeTpax)
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ObITh OuUHIeHa NECKOCTPYMHBIM annapa-
TOM OT PXKaBUHHLI H HAapOCcTOB. DTO OAHA
H3 HauboJjee OTBETCTBEHHBIX {1poueryp,
ofecnevuBalOMHEX KauecTBeHHOCTh OKpac-
k. Honoab3oBanue cypuka 18 nepsoro
CJI05i ‘KPACKH JaeT XOpOolUIHe pPe3yabTarhl,
HO OH MOMLIAeTCs HCTHPAHHIO, {103TOMY
BTOPHIM M TPETBHM CJOAMH JOJKHbI
ObITh KakHe-HHOYAb YCTOHYHBBIE KPACKH.
XopouiHe pe3yabTaThl MOJAYHEHB ¢ aa10-
MHHHEBOH KPACKOIl Kak AJs HapyKHoil,
Tak # A48 BHYTPGHHEH NOKPacKH.

[lInpoko mcnoassyerca GHTYMHas 06-
Ma3Ka, HO MaTepHa’ 3TOT HeCKOJAbKO /10-
por, NMO3TOMY €ro yMecTHo YNorpebasaTb
A HAPYKHON OKpackH. Burymusie 00-
Ma3k# Ha muartax Ilanamckoro Kanaaa
coxpauuanch B Tevenne 30 ger.

B X0J01HBIX MECTHOCTAX HaA BHYTPEH-
Heji nosepxXHOCTH TpyOGonpososa obpasy-
ercsa cjoi Jabaa. ToalwMHa Cn0si MOMXKET
ObiTh HACTOJBLKO 3HAYMTEJbHOMN, ¥TO OHA
6yder BARATHL Ha TIHIpaABAHYECKHE Xa-
paxkTepucTHKH TpyGonposoaa. Ilpx or-
TAUBAHHH JI&L JOMACTCA W NPOXOAUT HA
TYpOHHB, YTO MOXKeT BbI3BATL TIOJOMKY
ee paGouux opranos. B ycaosnsax oG-
Mep3iuero TpyOonpoBoAa BETHYHHA TI'HA-
PaBJHYECKOr0 yilapa MOXeT 0KasaTbes
GoJibllle pacyeTHol.

[losiBAeHHe J€10BLIX 3aTpyaHenHi
OOYCIOBAUBACTCS  CACAVIOWNMHE  (hakTo-
paMi: YMEHbUIeHHO CKOPOCTLIO TEUeHHs
BOAL B NEPHOAB MaJbiX HArpysox, npo-
AOMKHTEJABHOCTBIO 3THX TIePHOAOB, KJH-
MaTOM MECTHOCTH, TIOABEPKOHHOCTH TpPY-
GonpoBoia JAOMHHHPYIOUIHM BeTpaM, 3a-
ray6aenseM Bsxoza B TpybonpoBoa moA
nosepxsocTeio BoAbl. llosTomy Bepoar-
HOCTb BO3HHKHOBEHHS JIeJ0BBIX 3aTpyl-
senuit aAoakHa ObiThb onpejesena M3
onbiTa H NYTEM CpaBHENHsA C CYUIeCTBYIO-
WHMHI coopyxReHHsaMu. Tax, Hanpumep,
OyAVT HMEThb MECTO 3aTpyAHeHHs Ha
TpyGonpoBonax aaunoit cewiwe 30 u Aas
CPEAHHX KJIHMATHYECKHX YCNOBHI 1npH
HeGOMbIIHX CKOPOCTAX TEeYEeHHH H MaJbIX
Harpyskax. 3awmra TpyOOnposojos or
oGMep3anusf MOKeT ObiTh OCYIUeCTBJeHa
3aCHINKON MX TPYHTOM, NMOKPBHITHEM H30-
JAUAOHHBIMH  MaTepHajJaMH HAH foMe-
menuem TpyGonposoaa s Ttenask. Jas
3achinaHuofl TpyOBl NpH TOJMIULHHE CJOS
3achinkd 1 m onacHocTs oOMep3aHus
NPAKTHYECKH HCKJIIOYCHA,

CpaBHeHnHe 3acCHINAHHLIX H He3achl-

MaHusX TPyGONpoOBOAOB MOMKHO HCXO-
AT H3 3KOHOMHYCCKHX cooOpaKeHwil,
YCJIOBHIT SKCNAyaTauns d KOHPHrypauun
MecTHocTH. Ha kpynneix aepusanuonubix
I'SC npu Goabiuom auamerpe TpyGonpo-
BOJa OCYIMECTBJEHHE 3aChiNKH 3aTpyi-
HEHO.

21. HATPY3KA HA TPYBONPOBOA
OT I'HIAPABJIHYMECKOIO YJIAPA

1. ¥Ynpouienusiit MeToj pacuera rua-
paBau4eckoro yaapa. Amepukanckoe o6-
IECTBO HHKCHEPOB-MEXaHHKOB jJaer cJae-
AVIOUYIO KIaccHPHKaUHIO pacueTHLIX
C/lyyaeB Aad THAPABAMUECKOro yaapa B
TYpOHHHBIX Tpy6onposo1ax:

1. TpyGonpoBoabl TOCTOAHHLIX TOJ-
UIHHL M aHameTpa (npocruie).

2. TpyGonposoasl MNepeMeHHbX T0.1-
IHAB # AxaMerpa -(caoxkube).

3. TpyGonposoasl ¢ OTBETBJICHHAMH
(cocraBHbie).

B oroM naparpade paccmarpusalor-
Cfl pacuernl rHApaBAHYSCKOro yaapa aas
npocThiX TpyGonposoaos. CaoxHble TPY-
OONpoOBOAB! NEepPecYHTHIBAIOTCT Ha npo-
cTole NPUOAHKEHHBIMK MetoaaMu. [las
Goaee TouHuix pewenuii B8 CLIA npume-
#naorea rpadpuveckne meroam [lIneiize-
pa, bepxepona u Auryca.

Maxcumaaproe jgasaeHne 0oO6BIVHO
HMEeT MeCTO B KOHUe 3akphiTHA Hanpas-
AF0Uero ammapara TyYpOHHBL 1151 Cpas-
HHTEJBHO MaJoll CKOPOCTH 3aKpPhLITHA.
Ecan 3akpbiTHe A48 CJHOKHBIX TPYyGO-
IIPOBOAOB (IPOHCXOAUT 3a Bpems, 6GoJb-
wee, yeM @aTh $as THAPABIAHYECKOro
ylapa, # ABHIKEHHE 3aTBOpPa NPaKTHHE-
CKH PAaBHOMEPHO, MOXKHO TOJIL30OBATHCA
rpadpuxaMu  AJnHEBH ¢ J0CTATOMHOI
TOYHOCTBIO A NpPEeaBapHTEIbHBIX pac-
yeroB. O1Hako, KaK NpaBHiao, AJdA OKOH-
yaTeJbHbLIX pacyeros JoakKeH OWTbL He-
noiapb3osBaH rpaduueckuit wmeroa. [as
npuMenenus rpapuxka Aaauesn HeobXo-
AUMO CJAOXKHBIA TPYOONPOBOA MPHBECTH
K oasopoanomy. B stom cayuae 3uave-
HHE @ CKOPOCTH pacnpoCTpaHeHHs T'Hi-
paBJHYECKOro yaapa onpejaeisercst a.1s
Ka%10r0 YYacTKa ¢ NOCTOSHHBIMM JHa-
METPOM 'H TOJULHHON CTEHOK, CpeaHee xe
3HAYCHHE a MOAYHaeTCsi U3 CACAYIoulero
ypaBHeHHA:

%=%+%+%+”" (51)
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rae L —noanas gauna tpyGonposoaa,
BKJIOUasi YPaBHHTEAbLHWIA pesepsyap;
L, I3, Is 1 T. 1. — COOTBETCTBYIOIIHE JTH-
Hbl YYacTKOB TpyGOonpoBoaos.

Cpennas HayaabHas CKOPOCTh BOALI

B TpyGonposoae V, Boiuucasercs no
dopmyae

vo=l|0, +IZU3 +.... (52)
B HASKOHANOPHHEIX IHAPO3JNCKTPO-

CTAHUHAX, HAa KOTOPHX IJAHHA OTCACHI-
Baloweit ™pyOn cousMepuMa ¢ A THHOM
TpybGonposoaa, oHa 10KHA OBTH BK.II0-
YyeHa B PacyueT INPHBEACHHON CKOPOCTH.

HAna pacuera MakCHMaJabHOro aasJe-
HHS  OT DPHIPABJAHYECKONO yaapa npH
YMEHbUIEHHH CKOPOCTH 0 HYJIA Aaercs
rpadux Aaanesu (puc. 88); ua puc. 89
Jlana yacth rpadHKka nNpH MaJabX 3Have-
nusx p 1 0.

Fpadbnky AanueBn NOCTPOEHBI HCXO-
AA H3 CAeAYIOUHX ABYX NPeanoioxeHni:

1. Ipeanoaaraercs TOCTOSHCTBO
TOJIUMHE CTEHOK # anamerpa Tpybonpo-
BOAa, YTO YCTpPaHseT BAHAHHE OTpaxke-
HHIL OT MeCT mepeMeHbl CeHeHHil.

2. Ilpeanonaraercs 3alaHHbl 3aKOH
3aKPLITHA (CM. HIKe).

Homorpamma AaaneBH a4 MHHH-
MaJbHOTO 1aB/jCHHS, CBA3AHHOIO C yBe-
JHYEHHEM CKODOCTH TEeYeHHst NnpH oT-
KpHTHH TYpOHH, aana Ha puc. 90. Vka-
3aHHble NPHOAHKEHHA OTHOCATCA H X
ToMy cayvaio. Homorpamma nocrpoena
AJ8 3aKpHTHA TYPOHH OT HAYAJABHOIrO 10
JI060ro 3navenus npH JGoi cKopocTH
ABHKEHHA HANPABJAAIOUWMX JONATOK.

Koopannatst HOMOrpaMMm mpeacTas-
Jaa1071 coboit 6e3pasMepHbie COOTHOUICHHS
# oGosnayalorcs ¢ H h. Ilapamerp p na-
3bIBAETCA XapakTepHCTHKON Tpybonpo-
BONA M BuIpamaerca Gopmyaoit

Qls
=T 53
rae Ho— craTHYecKHii Hanop 8 HHAKHEM
KoHUe Tpy6onposola, OTCHHTHIBAGMBIN
OT BepxHero Gobed)a HIM OT HAMBHICUIECrO
NOABEMa BOAK B YDaBHHTEILHOM pesep-

KPOITHS  (OTKPBITHSI)  HANPaBAAIOLLEro
annapara TypOHHB:
al I
= et (54)

rae T — noaHoe BpeMs OTKPbITHS;
p— ¢asa ynapa.

Beanunna ruapasianueckoro yiapa h
onpejesserca yepes Ge3pasMepHoe OTHO-
IICHHEe MaKCHMaJbHOrO Hamopa K Ha-
YaJbHOMY, T. €.

z=ttt. 4 H(z—1)

. (55)

rae A — BeaHyHHA rHAPABAHYECKOro yad-
pa.

Caeayer oTMeTHTb, YTO JJI51 YACTHOrO
caywas auddepeHunansHoro  ypasHH-
TEJALHOTO pe3epByapa BHMHCJACHHAR Be-
JHYHHA THApABAHMecKOro yaapa &
J0AKHA OHTHL YBEJAHYEHA HA H3IMEHeHHe
yposHsa Boau &, B croake auddepenun-

aJbHOro pesepsyapa, KOTOPOe BO3HUKAET
B JIePHOJ 3aKphiTHA TypOunu. Caenosa-
TeAbHO, TOJHOE YBEJAHYCHHE IaBJACHHS

Oyaer
r=h-h, (56)

Koraa 3akpuitie TypGHib! pasHoMep-
HO M No BpeMeHn Goanuie nard (a3, HO-
MorpaMMy AJJHeBH MOXKHO HCNOAb30-
BaTh A8 MPHOJHKEHHBIX pacyeTos M
A8 CAOKHBIX TPY6ONPOBOI0B, CBOAS HX
K NPOCTOMY 3KBHBaJCHTHOMY Tpybonpo-
Boay no opmyae (51).

Crheayer OTMETHTb, UTO BeJAHYHHA @
BXOJHT B BHIpa)KeHHe 175 BCEX KOOpaH-
HAT HOMOTpaMMul Aaauesy # uro O u p
H3MCHAOTCS B 3aBHcuMocTH or a. [lo-
CKOJIBKY aast Bcex snauenuit 0 Goawiue
5 JMHHH HOMOTPAMMB 48t PaBHHIX 110-
BLIlIeHHN 1asaennit (auaun Z) npuMep-
HO NpAMOJHHEHHBI H NPH NPOAOIKCHHH
NpofiayT yepes HyJb KOOPAWHAT, OYeBil-
HO, MTO IS pacueros, BKJIOYAIOUWHX
Ooasiie natH ¢as, 6yrer noayueHa 3xa-
YyHTeIbHAs OUIHOKa B 3HAYCHHH @, KOTO-
pasi, OAHAKO, HE OTPA3HTCH CYILECTBEHHO
nHa pesyabrarax. Ha puc. 91 nokasana
KPHBas, Aa0las TANHYHYIO CBA3bL MexK-
Ay pacxonoM TYpPOHH # BpeMeHeM 3a-
KPHITHSI JIONATOK HanpasJsioulero anna-
pata npu HyJeBoH aauHe Tpybonposoaa
(6e3 ruapasanveckoro yaapa). Howmo-
rpaMma AJIIHeBH NpPeAnoJaraer, uro sra
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Kpunonuueﬁuan 3aBHCHMOCTh 3aMeHeHa

npaMoi

JHHHeN,

Bausnue

H3MEHeHHA

pacxofa TypOHHB, CBA3AHHOro ¢ ruapa-
BJIHYECKHM YIapOM, YUHTHIBAETCS B HO-
MOrpammax,

Ilpamas CD, xacarteabHas X nanGo-
Jee KpyToit wactu xpusoji AB, onpeze-

pocTom

ACACHEN MAKCHMAJALHOrO: RAWICHAR OT rHAPIBANICCKOro yaspa s n

ONPOBOAC NpPH  PABHOMEPHOM 3AKPNTHH TYPOUHH,

Tpy6

Puc. 88, Mduarpavma aas onpe

JSeT 3KBHBAJACHTHOC BpeMs 3akpLiTHA
HETTO /A HONOJAL30OBAHAS B YPaBHEHHH
(54) upumensTensHo X rpapuky Aa-

J1k

eHTHPOBOYHO BpeMA 3aXpPLTHA

ICBH.

Bpems 3akpuitia Herro Moxer GHThH
noayucHo Or sasona-nocraswuka. Opn-

HETTO
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Puc. 89, JlnarpamMma aas onpeieseHis MAKCHMAALHOrO

A MaauX 3xavcHulfl p u

MOKHO NpHHATH pasHuiM 60% HOMH-
HaJbHOrO BpeMenu peryastopa. Iloay-
HYeHHBIE TakuM 06pa3oM  pPe3yAbTaTthl
NPUOAH3HTCALHB; ecaH HeoBX0ANMO no-
JGYUHTH TOUHOE pelll¢HHe, TO HYKHO BOC-

AABJACHUA OT

ap.
0.

9,00

1,00

7,00

FHAPABAHICCKOrO yaapa

N0Jb30BATLCA YHCJASHHBIM HJAM rpaduye-
CKHM MEeToJIOoM ‘pacuera.

2. I'paduueckuit merox pacuera yaa-
pa. I'paduuecknit mMeroa pacuera ruapa-
BJAHYECKOro yiaapa COCTOHT B H300pare-
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Puc, 9). JlnarpaMma Aaf ONpeACACHHA MAKCHMAILHOIO NAZCHHS AABACHHS
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Puc. 91. Tunosas cefash MeXAy pacxoloMm Typ-
OuHn u BpemedeM ¢¢ sakputus (rypOusa Ges  Puc, 92, Mpadmueckuit meroa pacuera ruapas-
Tpybonposoja). AHYECKOro YAapa npH 3akpuiTuy 71ypOHH.
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Hun cepuit napa6od, Kaxaas U3 KOTOpPHX
npeiacrasaser cobGoff pacxon, npoxoas-
it yepes wHanpasasawwuHil annapar
TYPOHHB 32 BpeMsi H3MCHEHHA peXuMa,
H cepril DpAMBIX, NIPCACTABAAIOINX CO-
Oolt paBaenns, 3aBucsalllie OT NPAMOro
HJAH HeNpsAMOro ruApasianucCKuX yaapos.

C #uaexcoM HyAb B laabieiimem 6y-
JAYT H300paxkarthes HavaAbHble YCA0BHA,
4 HAXKHHE WHICKCH OyIyT COOTBETCTBO-
BATb OTHOCHTEJLHBHIM BCJIHYHHAM Hamno-
pa, CKOPOCTH M T. 1.

3aBHCHMOCTh CKOPOCTH BOAW B TPY-
GonpoBoae OT OTKPHITHA Hanpasasoule-
o annapara TypOHHH W Hanopa 8 Ges-
pasMepHbIX BEAHURHAX JaercA BhIpa-
Kenuem

o' =2 VI, (57)
vae
'._,._"_' . '.__!! —.B .
U= h = M e=pg; (58)
B, B, OTKPHTHS HanpasJAsioulero
annapara.
JJ8 NOCTOAHHEX TOAIMHHBE CTCHOK H
Adamerpa rtypOumHoro TpyGonposoaa

3HAYEHHA THAPABAHYECCKOrO yaapa samnu-
CHIBAIOTCA B CAeAYIOleM BHIC:

B, —h; =229 (0. imrtri:
"f"'. A‘ - oa' .‘o. OA" :

’ ’

h/‘n enls. = 2 (0"!1

’

-0
B‘l':’.)‘

(59)

h — Hanop y 3arsopa B MoOMeHnT
BpemMeny f,;

lx,,’ ~— HANOp B BEPXHEM yuacTke
1y

rie

Tpy6ONpoBOAa B MOMEHT Bp2-
MeHH £, '/, udrepsana);
o', — CKopocTh B KoHUe Tpy6onpo-

An
BOAA B MOMEHT f,;
p — mapamerp, onpeaeasembli
ypasuenHenm (53).

Has pewenus ypasuennit (57) n (59)
rpadHuecKkH  NOCTPOSHH  AHarpaMMbi,
n3oOpaxenusie Ha puc. 92, Cnepsa crpo-
Hrcn cemeficTso napabo., BHXOAAUIHX H3
Havaia xoopaunar. Kaxaaa napaGoaa
CTPOHTCH A8 ONPEaCJACHHOr0 OTKPHITHA
HaupasJasolero ammapara rypounan. Ha
anarpaMme Kpusas a=1 1aer COOTHO-

S U

L2k
1S
102

Puc. 93. I'padugeckni - meroa ywera cma rpe-
it

menne Mexay A’ u v’ aasm HavaabHOro
OTKPHTHS M0 ypasHenuio (57), u Kpusan

— JIAA OTKPLITHA 3aTBOPA B KOHILE Nepsoi
dasnt. M3 touku / npoBOAHTCH JAAHHA
C yKJOHOM — 2p, KOTOpas fepecexkaer na-
pado.ay B Touke A, . Ara AUHAA NPeACTAB-

Jadaer coGoft nepByio npAMyio ypasHeH4s
(59). Manee nposoaurcs JAnuius wepes A,

¢ yKA0HOM -}-2p, mepecekaiontas npaMyio
h'=1 B Touke B, ,uT. A. Koopauuars

Touek A,, A, nNOKa3LBAOT HATODP H

CKOPOCTh B HIKHEH 9acTit TypOHHHOrO
tpybonposoga B Konue d¢az I, 2
H T, A, A& KOOpAHHMaTH Todek B,

'

B, NOKa3uBaOT CKOPOCTH B BepxHei

Hy
wacTy Tpybonposoaa 8 Koxue noaydas
I, 2 u 7. A. Kpasas cBA3n AaBJAeHHA
CO BpEeMEHEM JAJA HHXKHEro y4acTka
Tpy0onposoaa NOoAyHaeTca HaHCCCHHeM
3xadenxil Hanopa Aas Touek A,, 4,, 4, ,
2L AL
cooTseTcTByiomuX Bpemenam 0, ==, —<

" To n.

Ecau morepn Hanopa Ha TpeHue B
Tpybonposojie COCTaBAAIOT 3SHAYHTEIb-
HHIfl TIPONEHT MO OTHOWEHHIO K obuemMy
HANopy, TO OHH J0JXKHE OBThH YHTEHH.
310 MoXeT OhiTh CIAEAAHO rpadUUuEcKH;
fIpeanoaaraercs, 4ro Tpense aeficrayer
KaKk Onl COCPCAOTOYEHHO B OTASJAbHEIX
ToYyKax TpyOul. YUem Goablue 4HCA0 TOUEK
BHIOHpaercs AJas onpeieyeHust TPEHUSA,
TeM 0oJblile TOMHOCTL pacuera. B o6mu-
HBIX CJaywasX BIOJHE A0CTATOYHO mpel-
NOJIOXKHTb, YTO TPeHHE COCPEROTOYeHO ¥
TypOunn. Pue. 93 noxasmsaer Mmeroa
yuera Tpenus. B nepsyio ouepenn Bbi-
yepunsaiorcs mnapaGoas Op, lu, 2y,
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npeacrasasiomue cobGofi c¢Bs3L Hanopa
CO CKOPOCTLIO, A1 Pa3JHYHLIX 3HAYEHHIl
OTKPBHITHSI HANpasJAlOUIEro anmapara
1ypOutin. Jlunua OA, Buiuepunsaemas
HHKe OCH V', XapakTepusyer BeJHUHHY
norepp Hanopa B TpyGonposoze. lanee
auarpaMma HaunHaercs c touku C, pac-
noJioXKeHHol Ha ocH v uHax Toukol B,
KoTopasa npeacrasiaser coboft nepeceue-
HHe MapaGoan A HavaJbHOr0 OTKpHI-
THA ¥ KpuBoii Tpenus. Jlunua DC npo-
nepuusaerca uepes C ¢ ykaoHom — 2p,
H Toraa anuns EB Buivepunsaercs mnoj
aunnedt DC na seuunny noreph Ha Tpe-
nue. Ata JuHus nepecekaer napaboay K
MoMenty nepsofi (passt B Touke F. Bep-
THKaJbHAA JHHHA, NpoBejenHan yepes F,
nepecckaercs B touke Ha DC, xoropax
1aeT  BEJAMYHHBI CKOPOCTH M Hanopa
8 Koune mepsoit ¢as3n. Taxkoe xe no-
CTPOEHHE TIPOAEABIBACTCH AAsl OCTadlb-
HBIX HHTEPBAJIOB.

Xo1s noanoe spems 3aKkpuitusn oObil-
HOIl THAPABAKYMECKOH TYPOHHBI HAMHOIO
Goasule daspl yaapa, MOKET HMETb MeC-
TO TaKOe NOJOKEHHe HanpaBafgoUero
annapara, np# KOTOpOM BpeMs ero 3a-
KPBHITHA A0 HyJa pasHo (ase yaapa.
VBenuuenne 1aBJeHHS TNPH TaKoOM 3a-
KPHITHH COOTBEICTBYET IIPDAMOMY yiaapy
" MoxeT OuiTh Goablle, UeM foBLILCHHE
A4BJCHHS NPA TIOAHOM 3aKPHITHH Ty)-
6uunt o wyas. Ilostomy xeaateanno
TIPOBECTH HCCJIE10BAHHE AR Pa3JHYHBIX
3akpoiTHit. Caeayer OoTMeTHThb, 4TO Bpe-
M5t paboThl peryastopa Heobs3aregbHO
MPONOPUHOHAALHO BPEMEHH 3aKpbiTHS
nanpasasiowmero annapara. Ilpn orcyr-
CTBHH TOYHBIX AAHHBIX BPeMsA YACTHUHO-
ro 3akpLITHA YCIOBHO NPAHAMAETCH N1po-
MOPIUHOHANBHBIM ~ BPeMeHH f(10JHOro 3a-
KPHTHA TYPOHHEL

[TockoabKY Ha THAPOIJICKTPOCTAHIUHH,
KaKk NpaBHJao, BpeMsi 3aKpuiTHs OGoablle
(a3 yrapa, TO MAKCHMAaJbHOE TIOBLI-
WEeHHEe JaBJCHHN HMeeT MecTo y TypoH-
Hbh, H OCJIH AHAMETP H TOJILHBA CTEHOK
TpyGonpoBoaa NOCTOAHHM, TO AaBJIeHHe
PABHOMCPHO VMEHLWACTCA JI0 HyJas [0
Aaune TpyGonposoaa. Ecau mpyGonposoj
HMeeT fepeMeHHbil AnamMerp, BNoJaHe 10-
CTATONHO I pacyera nNpeanoJoXHTh,
YTO BeJHYHHA HaHOGOABIIEro NMOBLILEHHS
HAH TNOHHAKEHHA JAaBJeHHS Yy TYypOHHbLI
VMEHBILAGTCH 10 Ryas y ¢BoGOAHON no-
BEPXHOCTH BOALI B Pe3€pPBYape MM Ha-

nopHom Oacceifine W B Jaw06oit Touke &
HMeer cJaeaylouee sHayenHe:

p Mo by o)
s v ’

(60)

rae h, — aasjeHne OT yaapa B Touke &,
h - raapasjuvyeck4it yaap y Ttyp-
OHHBL;
V —cpeanas CKOpPOCTh AJA BCero
TpyGonposoaa no opmyae (52);
L —noanas anama TtpyGonposoaa,
BKJIIOYasd BLICOTY pesepByapa.

B HexkoTOpmIX cayuasx AJs yMeHslle-
HHA AaBJeHHs B TpyOonposojae ycrpau-
BAETCS XOJA0CTON BLINYCK.

Ccan Bpems paGornm peryasropa
MEHDLILE BEJHYHHDI
Lo

77 (61)

TO XOJOCTON BLINYCK HeoOXOaHM.

Beanunna ruapasiauyeckoro yaapa
Ha yqacTke TpybonpoBoia MEX1y ypas-
HHTCJIbHBIM PE3epByapoM H HaNnopHLM
DAacCeHOM CYIUIECTBEHHO MeHblle, ueM
8 TypOGuunom tpybGonposoae. I'mapasau-
YEeCKHII yaap B OCHOBAHHH CTOfKa pe-
3epsyapa nepemeutaercs 6e3 HaMeHeHHsA
CBOEl BETHYHHBI 110 BOACBOAY K BepX-
Hemy Obedy 10 TOuKH, onpeneaseMoi
CASAYIOULHM YDaBHEHHEM:

[ Ta,_

C o 2

(62)
rae / - paccroswue or Obeda po pac-
CMaTpHBaeMoOil TOYKH,
a_— CKOPOCTb  JIBHIKEHHSI
yJapa B BOAOBOJE;
T -——noanoe RpPeMs 3aKpuiTHS M
OTKPLITHA 3aTBOpA.

BOJIHB

Ot 3710il TOYKH BeaHuYHHA yiapa Ju-
HEHHO YMEHbIIAeTCHs A0 HyAst y Hanop-
Horo Gacceina.

B HexoTrophX cayuasx pacuerHas
aanna no ¢opmyae (62) noaywaerca
GoJblieit, yeM JAJHHA BOA0BOAA; 3TO pe-
HICHHe YCJOBHO, H NOTOMY MOMHO TNpH-
HATH, YTO TIOBLILUEHME AABJICHHA YMeHb-
H1aeTCs OT HEKOTOPOro 3HAUeHHA B CTOSKE
pe3epsyapa A0 HVAS Yy BOJAONPHEMHHKA.
Tounniit pacyer npocKOKa TrHapasinue-
CKOro yaapa B aepusauuio nan Kana-
moMm # Taaenom.
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VAuToiBan npubGAHKEHHOCTh NpHBe-
JE€HHBIX METOA0B pacuera, HeoOGXO0AMMO
BBOAHTH HEKOTOPHiE KOPPEKTHBHI B 10-
JYUCHHbIC 3HAYeHHS THAPABJIAHYCCKOro
yaapa. Tak, aaa rpyGonposoaa ¢ nocro-
SHHBIMH JQHAMeTPOM 1 TOJIHHON CTeHOK
IPH HCNOJL3OBAHHH HOMOrpaMM Ko3(-
(PHUHEHT Ha VBEJIHYEHHE THAPABJIHYECKO-
ro vaiapa pasen 1,05, a npu prpaguue-
ckom merosae — 1,0. Jlasg mpyGonposoaos
C NepeMeHHBIMH AHaMeTPOM H TOJIHHON
B Pe3yJbTaTe PacyeToB, BHNOAHEHHLIX N0
METONY HOMOrpaMM, cJeayer BBOIAHTH
koappuunenr 1,1, a no rpadpuueckomy
meroay — 1,05.

22, HEKOTOPBIE XAPAKTEPHCTHKH
YPABHHUTEJIbBHBIX PE3EPBYAPOB

Ypasuuteanunit pesepsyap, Kak npa-
BHJ0, pacnonaraercss Kak MoOXHo OJu-
Ke K szanuo ['AC ¥ 1o BO3IMOKHOCTH
Ha 6ojee BHICOKOH OTMETKE, C TeM YTOo-
Obl CBECTH K MHHHMYMY JUIHHY TYpOHH-
HOro TPyGoNnpoBoia H YMEHbIUIHTH BLICO-
1y pesepayapa. Ecan pesepsyap pacno-
JA0XKeH 10CTAaTOYHO BHICOKO, TO CTOSIKA,
VKasauHoro na puc. 94,a, He neaaior n
pesepayap pacnosaraior HernocpeiacTBeH.
HO Ha OeroHHOM QyHIaMEHTe, BKJIO-
yawouiem 8 cebs BOI0BOA H OTBEPCTHSA
aas cOpoca soanl W3 pe3epsyapa (cxe-
Ma 6 Ha puc. 94).

Ha cxemax 8 u ¢ Ha puc. 94 nokasaun
pesepsyapni ¢ ONOJHHTEAbHBIM CONpoO-
TusaeHneM. OTAHYHTEILHON YepTOl ITHX
pe3epByapoB HABJASETCA YCTPOHCTBO Cy-
ACHHOIO OTBEPCTHA B MECTE CONPAMKEHHs
pesepsyapa ¢ Ttpy6onposoaoM. Hasna-
YeHHEM CXaTtoro OTBEPCTHS ABASETCHA
VMeHbIICHHE  aMIIHTYAN  KoaeGanus
yPOBHA BOAW B pesepsyape npH c6po-
cax W Habpocax narpysku. Pasmep or-
BEPCTHA MOKET ObITh PACCYHTAH AJA JIO-
6olt BeAHYHHB TPOCKOKA I'HAPaBIAHYECKO-
ro yaapa w3 TypOHHHOro 8010801a B jie-
pHBauKOHHWIl. Ecau oTBepeTHE BEAHKO,
pesepsyap <CTAHOBHTCH  TPOCTHIM M
VMeHblUeHHEeM Hanopa Ha ConpoTHBAeHHe
MOXKHO nperebpeun. Ilpn GeckoneuHo
MaJ0M OTBCPCTHH NPOOKOK yilapa pased
Be.THUHHE THApaBAHYECcKoro yaapa Aas
Bojgosoaa 6e3 pesepsyapa.

PasMepnl OTBePCTHA HA3HAYAIOTCH
N3 VCJAOBHSI PaBeHCTBa JAaBaeHHit B Tpy-
Gonposole y peaepsyapa oT MPOCKOKa
_ yaapa u OT 10AbEMa YpOBiHs BOAB B

Pic. 9. Tunw ypasuareasnux pesepsyapos.

a, 0 — NPOCTNE PCICPBYADE; &, 2 ~— PEICPAYADN € Z0N0OA -
HRTCILHMEN ConpoTHRIenneM: d, ¢ — anddepenunsaninme
peaepnyapn,

pesepsyape noaioM cbpoce Ha-
rPV3KH.

Pesepsyaput ¢ conporusIeHueM 1aor
60JbIUYI0 3KOHOMMIO M0 CPABHEHHIO C©
MPOCTHIMH, HO BL3LBAKT HEKOTOpHIE
nyJAbCalun Hanopa 8 TpyGonposoje, B
OTAEJABHBIX CJIYHasX B/AHAIOWIHE HA pa-
Ooty peryastopa TypOHHBI.

Cxembl d w e Ha puc. 94 npeacras-
aat coboit anddepenunaisisiii ypas-
HHTEAbHBIE pesepsyap. ToT THN ABAAET-
CA MPOMCKYTOUHKWIM pelIeHHEM MEeKAY
NPOCTHIM H PE3ePBYAPOM H pesepByapom
¢ conporusiaenneM. Ox oranvaercs or
MPOCTOro pe3epByapa TOAbKO HAJAHUHEM
BHYTPEHHETO CTOSIKA CPABHHTEIBHOTO Ma-

Joro anamerpa. B ocHoBauun croska

npu
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HMEIOTCS KOJbUEBLie OTBEPCTHS, COelu-
HAOIHECH C BHEWHHM IHJIHHIPOM pe-
3epsyapa; Jaomaib 3THX OTBEPCTHI
J0KHa ObITh CNenHaabHO paccuHUTaHa.

B auddepennuansiom pesepsyape
NpH OTKPHLITHH TYPOGHH BOJIa cnepsa no-
HHKAeTcs BO BHYTPEHHEM CTOsKe, CO-
31aBan GOJbIIHE YCKOpPeHHsI BOAW B je-
pHBauUHOHHOM TpyOonposoae. Yposeub
BOABI B pe3epsyape naiaer MenJaeHHen,
NnpHYeM 4Yepe3 OTBEPCTHA B OCHOBAHHH
CTOsIKa BOJAAa M3 pesepsyapa nocrynaer
3 TpyGoupoBo.

Teopus xoneGanufi BOAW B YPaBHH-
TCJIbHOM pesepByape AOCTATOMHO CJA0K-
Ha, H NOTOMY Ha NpeaBapHTeJbHLIX CTa-
JIHAX NPOEKTHPOBANHHA MOryT ObiThb HC-
NOJb30BAHL YNPOUIEHHBE MeTOALl pac-
qera.

ITockoabKy yMeHbleHHe TPeHHS B BO-
JI0BOJIe YBEJHYHBACT BEAHUYHHY NOABLEMA
YPOBHA BOAB B peaepsyape, sHaueHde
Koa(pdHUHeHTa WepPpOXOBATOCTH A0AKHO
COOTBETCTBEHHO noaGHpaThes A5 yC.10-
BHil cOpoca B BaGpoca Harpysku.

[Tpn onpenesenun MaKCHMaJbLHOIO
pacxoxa soanl uepes TYpOHHH caeayer
HMeTb B BHIY, YTO rapanTHsi 3aBoja-no-
CTaBUIMKA HHOTAa HECKOJbKO 3aBHilleHa.
TlosToMy HeoGXOAMMO YUHTHIBATL He-
Kotopuiit Kosduunent sanaco. Yacro
NPHHATO PACCUHTHIBATL YPABHATEIbHLIA
pesepsyap Ha NOJHBI ¢cOpPOC HaArpys3KkH
C arperaros, BO3SHHKAIOIMHA B pe3y/b-
TaTe KOPOTKOro 3aMBIKAHMA Ha JHHHH
neperaud., BuiGop pacuerHoii BeaHuHHLI
Habpoca HArpysKH A8 NPOCKTHPOBAHHS
pesepayapa 3aBHCHT OT uYHCAa TYpOHH,
yeranosaennnx #a I'AC, xapaxkrepa no-
TpebuaTeaeit # Apyrux ¢axkropos. B Goasb-
IWHX CHCTEMAX BHE3aNnHoe H3MeHeHHe Ha-
I'pY3KH OOBIYHO OTHOCATEIBHO HEBEJHKO,
Ho aas ovaenbuoit 'AC, Hecymeit nuxo-
BVIO HArPY3Ky, NIPOUEHT H3IMCHEHHA MO-
®er Ouith aocratouno Beank. das 'IC,
uMmeomeit 6oJiblle OAHOrO arperara M
paGoraloueit B passersieHHOfi cHCTeMe,
pacyeTHnM cayuaem Oyaer Habpoc Ha-
rPy3K# OT %4 10 NOJHON MOUIHOCTH.

Pasmepnl ypasHute bHOrMO pesepsya-
pa noaGHpaloTCst M3 YCAOBHA TOJIYYEHHA
nnanbo.aee 3KOHOMHYHOTO pelIeHHs npud
BO3MOXHO 060JbllIeM aHaMeTpe pesepsy-
apa, oOGeoneunBalouleM YCTORYHBOCTL KO-
Jefannil ypoBHA H HOpPMaabHylo pabory
PEryJasTopoB TYpOHH.

[lpounecc pacuera pesepsyapa (rpa-
(HYECKHA HAH AHAJHTHUCCKHN) BKJIO-
yaer 8 cebs mpexae BCEro onpeaeneHHe
NpejieabHBIX NOJOXKEHHt YPOBHs BOAL
B pesepsyape NpH pPacueTHHX BeJHUH-
Hax cOpoca u naGpoca nanpysxku. [lao-
1anb cevyeHns pesepsyapa noabupaercs
M3 YCJAOBHH YCTOHYHBOCTH KoaeGaHn
VPOBHS NPH MaablX H3MEHEHHAX HaTpy3-
KH TYpOHH.

Haa onpenenends MHHHMAALHOTO
AnaMerpa pesepsyapa Moxer ObiTb
Henoan3osada gpopmyaa Toma

D, = 1.13-1/_ Pt z‘;‘;‘” . (63)

rae Fo-—naomwaas ceyesus
AupdeperunabHOro
Byapa,
w, — [IJOWAAL CeYeHHA AepHBALH-
OHHOI'O BOJA0OBOAA;
L — nauma Boa0BOAA;
k — xospduunent B gopuyae no-
Tepb HAa TpeHHe
h =R0%

HoTeps

CTOSIKA
pesep-

H — nannuswnit wanop Herro npu
NOJHON Harpyske TypOHH.

[Tonyuennas BeawunmHa aumamerpa
Aas obecneueHds HYXKHOro samnaca Ha
YCTOHUHBOCTD VBeaHuuwBaercs Ha 25%
Aaa anddepeHnnaabHBIX pesepsyapos M
Ha 40% a1 UHAHHAPHYEOKHX.

Ilpn mnoacuere paccrosuma [, npH

NPOCKOKEe I'MAPaBIAHYECKOro yaapa 8 Bo-
aosoa mo ¢opmyae (62) aas peaepsy-
apoB ¢ CONPOTHBJGHHEM BEJHYHHA
MPHHAMACTCA PaBHOM BpeMeHH 3AKPHITHSA
HaMPaBAAIOUIEro annapara.

Ans auddepennuansuoro pezepsya-
pa BpeMs 7 MoOXerT GbiTh NOJYHEHO H3
CJASAYIOINEro YpaBHeH!s:

YF T
T“=-—— '+' ? )

Pw

(64)

rae T —BpeMfl 3aKDHITHA Jonarok Ha-
NPaBJAIONLEro annanara, cex;

F — naowans croaka pesep yapa, u®;

Y — makcuManbusili nogwseMm yposus
BOABI B pe3epsvane, M,

0 — CKONOCTL B BOJAOBOAS 10 H3Me-
HEeHHA pPeXKuMa, M/CeK;

w — MJI0LLAAL Ceyenns BOAOBOAA, M2,
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Caeayer noMHuTh, 4T0 F MOXeT GhThH
8 CleuHasbHbX CJaydasx MeHblle 010-
waan soaosoaa. Jlas npeasapurenbHBIX
pacueros [ Mmoxer OLIThb TIPHHATO pas-
HoiM mpumepro 0,90.

HabuiTounoe nasaesne B8 BOA0BOAE,
BLI3BAHHOE KOJeGAHHAMH YPOBHA BOAbI
3 pesepsyape, MOXKeT BO3HHKATb NepHo-
AHYECKH TIPH YOKOPEHHAX BOIB 8 CTOSIKE,
CBASAHHLIX € TOABJICHHEM rHIpasiinve-
CKOro yaapa.

Haaoxenunfi npueM Moxer ObiTh
HCNOAbL30BAH JJI pacyera MOHHKEeHHs
J1aBJEHHSI B pe3epayape NpH yBEJHYCHHH
narpysku. Ocoboe sHEMaHHE HYXKHO 00-
paTHThL Ha TO, uTOOH aaBjaexue B TpyLo-
NpoBoje HE CTAHOBHJAOCH OTpHUATENb-
HBIM.

Ipu pacnoaoxennu 'DC B xoa01-
HOM KJAWMaTte A0JKeH GbiTh NnpeaycMor-
peH oGorpes YpPaBHHTQILHLIX pe3epaya-
POB, ecAH OHH BHINQAHEHH OTKPHITOrO TH-
na. Temnepatrypa BOAH B peseppyape
npunumaercs pasnofi 0°C. B pacuer
TENJ0N0TePh (101K Bl BBOAHTLCS NOBEPX-
HOCTb BOJAK B peaepsByape H TOBEPXHOCTH
CTEHOK, OXN12X1aeMblX BO3AYXOM.

B xosoanoM KauMaTe OObIYTHO NPHHA-
TO yCTaHasJAWBaTh Ha pesepsyape aepe-
BAHHYI0 oOumBKy. [lisa srtoft mean na
HApYXHON TNOBEPXHOCTH  pesepByapa
yCTPAHBAIOTOS CNEelHadbHble KpoHuTed-
HB, Ha KOTOpHe MNOABEUINBAIOTCH Aepe-
BAHHBC WHTH #Ha paccroaumn 15 cm oT
CTeHKH pesepsyapa. D10 NPOCTPAHCTBO
CAYKHT AJsI UHPKYJSUHE BO3AYXa MEX-
1y OoOwKBKOI H CTEeHKOA pesepsyapa.
O6uwwBKa OOLIMHO COCTOHT M3 IBYX CJI0GB
NPONHTAHHKIX JOCOK <© pyGepoiiiom
MEX 1y HHMH.

IMpu ycrpoiicrse aepessHHOrD yTen-
JeHHS TPHXOAHTCA NPHHAMATD BO BHHMA-
HHe 33UIHTY ero Oor noXxapa, Xors pac-
MOJIOXKEHHE IIHTOB BBHICOKO Hall JeMJeH
# We co3aaer o0coGoll ONACHOCTH AAs
OKPYKAOUWX CTpoennil.

B 3akpuLThIX CBepxy pesepsyapax
145 BXOAa M BHIXOAA BO31yXa H3 pesep-
gyapa npu xoaeGanHAX YPOBHS AOAKHO
ObLiTL NPEIYCMOTPEHO COneilHanabHoe OT-
sepctie. B Maanx pesepsyapax ycrpau-
Baercs y3kas lleJb B KpoBje pesepsya-
pa; Ha GOBLIHX pe3epByapax ycrpausa-
JOTCH cnelndanbHble ABepH, OTKPHIBAK-
[IHOCA M 3aKPHIBAIOUIHECH NPH BXOAE M
suxone sosayxa. Ilpr nopmaasHoR pa-
7 B. I Kpurep n Ax . Jmecrun

Gote pesepsyapa ABEPH 3aKPHBAIOT BX0A
K BEpXHeH KaMmepe 15 Npeaynpex1eHus
notepb tenaa. as oronsenus pesepsy-
apoB B XOJOAHYIO MOroAy HCNOAL3YETCs
UAPKYJAUKS TENJIOT0 BO3AyXa MeXay pe-
3epByapoM M JICPEeBAHHHIMH LILATAMH.
Cnemstanpusie arperats, 1al0uiHe Tenao,
AOMKHB OblTh PACCYHTAHH TakuM o6pa-
30M, 4TOOW y4ecTh NOTEPH Tenjaa ¢ mo-
BEPXHOCTH pesepsyapa.

OO6uuHO HarpesaTeabHass cCcHCTEMa
BBHIMIOVIHAETCH ¢ eCTeCTBeHHON WHpPKy.as-
IHeR, HO B HEKOTOPHIX CAYHasX MOXKer
ObiTh  WCTIONIb30BAHA NPHHYAHTEAbHASN
unpryasnus. Umeorcs cnocobul, oGecne-
YHBalOlKHe T10/1avy TenJaoif BOAW B pe-
aepsyap y camoro 1sa. B Hexoropmix
CAyHaAX BAYBAETCA BO3AYXY AHA pe3ep-
Byapa Aas OGeCneyeHHst UHPKYAALHM
soabl. Bee Meroanl naor npumepHo oau-
HakoBui S¢dexT npu yCJA0BHH, ecad
ycTpoeHo yrenaexwxe. B pacuerax meos-
XOAHMO Yy4eCThb MNOTEepPI0 Telsia yvepes
yTenJeHHe #H PACCYHTHIBATH COOTBET-
CTBEHHO HarpeBareJbHYyl0 YCTAHOBKY.
[Tpn ecrectBeHHON WMEPKYJSAUHA TONJI0ro
BO3AYXa 0co60e BHHMAHNE JONKHO OHTH
oGpaleno Ha pasHoMepHoe pacnpejaeie-
HHE BO3JAyXa 710 [OBEPXHOCTH pesepBy-
apa.

Cucrema o6orpeBa, aHAJOrHYHAs
OIHCAHHBIM paHee, HONOJAb30BaHa yonel-
HOo Ha ycrasoske Porku Pasep, KoGa
Mayuren u ap.

Hns  ypasHHTEABLHOrO pesepsyapa
Bpayn ®oan3 OTKPHTHRA CTOSK JAHaMer-
poM 3,5 mx u BmcoTORl OKOJO 60 M 3a-
KJIOYeH B BOCBMHTPAaHHYIO TOAACPHKH-
BAIOUWIYI0 KOHCTPYKUHIO, 3alUHUIEHHYIO
CHapyXH ABYXCJAORHBIM TOKPHITHEM H3
aocok. Ha sTofl KOHCTPYKUHH YCTPOCHM
JeCTHHIIB IS MOABEMa Ha pesepsyap.
Huxakoro oGorpesa BOSAYWIHOrO po-
crpancTsa He mnpoussoantcs. Ha mnao-
ajxe Haj pesepByapoM 7O BepXy cTos-
Ka YCTaHoBJEHa peuierka, K KoTopo#
noAKJIoYeHn 12 HarpeBaTeabHBIX arpera-
TOB MOILMHOCTBI0 Kaxawifi a0 3,8 xar.
Arperathl pacnoJIOXKEeHH BOKPYr BCero
CTOSKAa B KOJAblLEOOPa3HOM 3aUIHTHOM
npocrpanctse. Hukakux sarpyanennfi,
COBA3AHHLIX ¢ oOMep3auueM, He HabJio-
Aanoch, XOTd TeMmneparypa Bo3lyxa 8
HEKOTOPHIX CcAydasx onyckKaiaach 10 15—
20° C naxke uyas.
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IJIABA JIEBSITASA
TYHHEJIH'

23. OBIUHE COOBPAXEHHSA

[Ipu crponTeabCcTBe THAPOTEXHHUE-
CKHX TYHHeJefi -pewlaioiuee 3HayeHde
umeer reosorud. Kaxk npasujo, ryRHeNb
B MpOYHON M Kpenkoft ckase 0e3 ¢Quib-
rpaunn Oyaer HauGonee SKOHOMHYHBLIM
COOpyXKeHHeM B TOW CTeneHu, B Kaxkoi
3TO J0ONyCKaercsa sonpocaMu GesonacHo-
CTH, yao06CTBa MOHTa)ka M 9KoOnNJAyara-
uun, OAHAKO TIPH NPOBEACHHH TYHHENb-
HBIX pabor BCTPEHAETCSs MHOro cayuai-
HOCTEH, Ha KOTOpble H J0/KHO OblTh 00-
paleHo cepbesHoe pHumanpe. JlioGas
NpouHas CKajaa uMmeer JedexTnl B BHAE
TPEUIHH, KaBepH MW HaNJacToBaHHM.
Tpeumnasl MOryT GbiTh HCTOUYHHKOM (QHAB-
TPAaurH, 3aBHCAUIER OT HX Pa3MepoB, H

Puc, 95, Tyuueas [depnc Dpuax.

npu caaGo HapyweHHOH CKaJjae oHa J0-
B0AbHO Yycrofiuusa, Kapepub aBAslOTCS
OOLIYHO MCTOYHHKOM HeNpHATHOCTEH B
TYHHEJABHBIX paboTax; pasMepnl HX Me-
HAIOTCA OT JAECATKOB CAHTHMETPOB 10
THICAY METpPoB H MOryr ObiTb 3anoJjHe-
Hbl PA3PYUIEHHLIM MaTepHa oM, KOTOPHIH
NpH NPOXOAKE TYHHEAA NOJKeH ObITb
yKperJied. B 3aBrCcHMOCTH OT TreoJOrH-
YEeCKHX YCJOBHI HaXOJAHTCSL H pasmep
TYHHEJLHON BBHIPAGOTKH.

| Fnasa micpepeneHa nOAHOCTHIO, Kak  Co-
ACPKAMAR MHOTHE HHTCPECHME CBEICMHA O CNO-
cobax NpPOH3IBOICTBA PAGOT, CKOPOCTHX NPOXOA-
Kit # XKOHCTPYKURAX OOAMUOBOK TyHHeaed,

Pasmep TyHHeJel npu 3ajanHom pac-
X0/€ BOAbl MOXKET MeHATHLCH B JOBOJBHO
mApoKkHX mpeneaax. Oaxako nmeercs
OAHH pasMep, KOTOpHA Hauboaee 3KOHO-
MHYEH,

Ecau TyHHEJb 10CTAaTOYHO BEJHK, YTO-
Ob pasMeCcTHTb B HeM Bce HeoGXoauMoe
o6opyAOBAHHE, HCNOJAb3yeMce IS ero
NIPOXOJAKH, TO B HEKOTOpPHIX CaAy4asx Ta-
Kot TyHHeab Ha | noe. m aanusl Gyner
Aelwessie TYHHeAsi MaJoro aHamerpa,
8 KOTOpOM pasmeulende o0GopynosaHus
3aTpyAHEHO.

Jas cpeanux ycaosuit CIIA s xopo-
e, Kpenko cxane HaubGoJee 3KOHO-
MHUHBIM sBAseTcs auamerp 4,2—4.5 M.

Puc. 96. Tyuneasuuit sogososr Koaopano.

J — ypyOxw AR MATHCTAMMA  HEMONTHOrO pacTnopa;
2 = HOPMAJLHAR NODEOXHOCTH BOAN, § — TPeunna; 4 — no-
AOCTS, JANOANCHHAN OGIOMKAMI CKAAM NAM JepesoNn,
¢ nocasayouiefl 33AMDKOA  PACTROPOM; J — APCHAK
6 — SANOJAHCHMC XAMREM; 7 — OTBEPCTHM AAK  COycKa
IOYNTOBNX BOX; & — ANO Apensma (cewerne Tuna B)

ITpu 06aHUOBAHHOM TYHHEAE SKOHOMUYE-
CKHE XapaKTePHCTHKH M3MEHAIOTCH, H
HanGosee JeUIeBHIM TYHHEJeM MOXer
0Ka3aThCsl TYHHEJb MEHbilero pasmepa.
HauMmeHbluM CEYCHHEM, J0NYyCKaeMbiM
H3 ycaoBust 3PQPEKTHBHOro HCNoJAL30Ba-
HHA 3KCKaBaTopoB, ABJASETCH CeyeHue
¢ pasmepaMu 2,5X2,5 m.

Tyhnean Moryr ObTh BBMOJHEHbLI Ca-
MBIX pa3’HoOOpa3HBIX pa3MepoB: Tax, ae-
PUBALMOHHBE TyHHean naotuun [ysep
umelor auamerp 15,25 s, cOpocHON TyH-
seab okoao Mapceas (Ppanuus) npu
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AAHHE 7 KM WMeeT WHPHHY 22 M M BBICO-
Ty 15,25 M.

Dopma ceueHusi TYHHEAs NPH NPOXO-
Ke yepes MJAOTHHI FPYHT B 3aBHCHMOCTH
OT SKOHOMHHYECKHX H KOHCTPYKTHBHBIX
cooGpaxennit moxer G6uith Ji06of. Ecau
npoxoauMas nopoaa HEIOCTATOYHO V-
Toituxsa, (QopmMa NONEPEeYHOro CeHYeHHH
AonxKHa ObITh TaxoM, 4To6nl obecneunTn
HauJayymwiee COMPOTHBJAEGHHE BHELIHHM
ycuaunaMm. Hukaxkux cranaapros B sTom
BONpOCe MOKa He MNpHHATO. THOHYHbIE
nonepeyHbie CeYeHHA TYHHe el NoKasann
Ha puc. 95—98.

aK NnpaBH/O, KPOBJAA TYHHeAs NOA-

JACPKHBACTCA MOJYHUHDKVJAbLHOI apKoil.
Jlast npousoit ckaasl 6e3 GOKOBOro Aas-
JEHHA B TyHHeJe MOryT ObiTh TPHHATHI
BEPTHKA/AbHbIE CTEHKH, KAK IMOKa3aHO Ha
puc. 95, npH rOPH3OHTANLHOM JHe.

Tynseau, npoxoauMble B MNJAOTHHIX
FPYHTaxX HJIH MACKON cKaje, npH He6oJb-
wom OOKOBOM HdBJEHHH BBIMOJAHAOTCA
MOAKOBOOOPA3HOr0 CEYEHHH.

Tynuean, npoXOAHMBIC B OUEHbL MSAr-
KHX FPYHTAX, ¥ TYHHEAH, NOABEpKEHHble
3HAYHTEC/bHBIM  BHEWIHAM  J1aBJEHHAM,
JAOJIXKHBLI, Kaxk NpaBHAO, BLINOJHATLCH
KpyroBsoro ceyerus. B pacuerax Ao/KHO
OBITb YYTEHO, YTO TYHHEJIH 4acTo ONOpaX-
HHBAIOTCH, 4 YPOBEHbL 'PYHTOBOM BOJIbI 32
OGJAHIOBKOMN NoBBILIaETCsl 332 cyer Pulib-
TPaUHH HAN YTE4Yex H3 BOAOXPAHHANING,
4TO OOGYCJAOBAHBACT YBEJHYEHHE aasJe-
HHA 3a OOJHILOBKOHN.

B HexoropnX cayyasx B 06AHIOBKe
TYHHEAS YCTPOCHB JAPeHBl a5 CHATHA
BHEUIHEro AaBJCHHA IPH ONOPOXHEHHH.
Oaxako Taxue ApeHa)KHble OTBEPCTHA He.
yao06ub, MOCKOABKY B NMEpPHOA HOpMaJb-
HOM paGoThl TYHHe/ sl 4epe3 HHUX MOXer
NPOHCXOANTL YTeYKa BOABI B MOPOAY.
TyHHeAH, BHINOJHEHHbIE B CKaJe H noj-
BePXKEHHbIE HePaBHOMEPHOMY JAaBJEHHIO
BOJIbI H3BHE, MOryT H He ObiTh Kpyroso-
ro ouepraHus, HO OOJHUOBKA AOJKHA
ObLTh paccYHTaHa Ha BOCIPHATHE MOJ-
Horo jaasaenusa. HauGoaee ynotpebu-
TeJAbHOH (GOpMON NONepeyHoro CeyeHus
AJS CPeAHHX YCJAOBHH BHEUIHEro aasne-
HHSI SIBASETCA CedyeHue MnojaKkoBooGpas-
HOH opMmBbI.

B MArKHX rpyHTax jaHo TYyHHe.s
AONAHO OBITH PacCYHTaHO Ha Bec 00JH-
HOBKH TYHHEAS H NPHILPY3KYy CBEpXY, 1o-
OTOMY AHHILE J0KHO ObITL J0CTATONHO
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Pic. 97. Tyunens Heaasapckoro BsoaoBoAa.

I — anxepiue CTYepXun (ceuenme THna A): 2 — cramnne
pebpa; J —onopk CrTaasuux pedep.

TOJCTBIM HJAH OYepueHHbIM B BHAe 06-
partioro csoaa, aas toro utobnl pacnpe-
aeauts GoXoBOe naBjeHHe no seed nJo-
LA H.

Tyuneay ¢ XKeaesoberonHoit o6aH-
HOBKOfl, cayxawen aas BOCNPHATHA
BHEUIHero JAaBJEHHs, JOJKHH OHThb
KPYroBoro CeYeHHs, 4TO ABJAKCTCH HaH-
Gosee 3KOHOMHUHBIM peluleHHeM.

FayOuna 3an0XeHHsA TYHHENA B 3HA-
YHTEJbHOI CTeneHH onpeaeasiercs reoJo-
ruaueckuMu ycaosusimd. Kak mpasuao,
TYHHEb PAONOJIAraeTcs HHUXKe paspylieH-
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Puc. 98, Pasaeapnuit Konrunenraipnuldl Tyu-
't HEJb.

] —apenax; 2—OTBEPCTRR AMR CNYCKS FPYNTORHX Boy: 3

HPOCMONEHHAR NPOXKASAKS; f — pAGONAR ANUMKR §

HHR SKCKABALMN; 6 — 3AROAMENNe: 7 — YOpKper; §_ "
AR3J0HMNT WOB. pa-
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HBIX, TPEILHHOBATHIX MJH KaBEPHO3HHIX
30H MJAH [NpoexkTHpyercas B 006X0A HX.
B psae cayyaes tyHHeab ueqecoobpasno
NPOBECTH 3HAYMTEJBLHO HHXKe 3THX olbaa-
creil Ans JNOCTHIKEHHSA NJOTHOMN CKaJhl.

Ecan o6anuoBKa TyHHeAs apMHpyer-
C NS BOCNPHATHS BHYTPCHHEro aas-
JICHHS, MHHHMAJbHAA JonycTUMas rayou-
Ha OT NOBEPXHOCTH TPYHTA 10 Bepxa
TYHHEJR J0JKHA ObiThb AOCTAaTO4HOH Aas
T0ro, 4ro0bB YypaBHOBECHTb BHYTpeHHee
FHAPOCTATHYECKOE JaBJIeHHEe B TYHHEe e
HE3aBHCHMO OT JIPOYHOCTH CKavIbl, 3TOT
KpHTEpHH MOXeT ObiTh CHOPMYJIHPOBAH
caeayowuM  o6pasoM: MHHHMaabHOE
JIONYCTHMOe paccTofiHMe B Merpax or
fIOBEPXHOCTH 3€MJIH 0 BepXa TYHHeas
ROAXKHO OLITH paBHO He Menee, uyem 0,7
MAKCHMAJbHONO THAPOCTATHYCCKOro Ha-
nopa B METpax BHYTPH TyHHEeJAs, €CJH
TOJBKO TYHHENb He apMHPOBaH aA
BOCNPHUATHA BHYTPEHHEro AaBJCHHA.

B HeycTOAYHMBBIX IPDYHTAX TIPH d1po-
XO/IKe TYHHEJEl MOHTHPYIOTCS ClelHab.
HBle Kpend Masi YAEpPKAHHA OKPYKaAIW-
med nopoasl A0 YCTPOHCTBA MOCTOAHHOM
o6aHuoBKkH. B TyHHEASX, NPOXOAHMMBIX
B MATKHX fOpojaax, Kpenu ycrpamsalor-
CS BPEMEHHOro THIA, NOCKOAbKY 00/IHIL0-
BOYHBeE paloTH HeNmOCPeACTBEeHHO cJje-
AylwT 3a BboleMxol rpynra. TyHueau
B CKaJze oObYHO MPOXOAAT Ha BCKO LIH-
HY, H TOAbKO MOCJAE 3TOr0 HAYHHAIOTCH
paborhl no OGJHUOBKE; NO3ITOMY KpeilH
JAOJIKHB TIOJ1CPKHBATHL TIOPOAY A0 OKOH-
yaHua oO6JHUOBOYHBIX palGoT, Ha 4TO
TPpeOyloTCs Mecsubl HJAH rOibl.

B xayectBe KpenexHoro marepHana
HCNOJb3YIOTCA Jepeso M craas. Kon-
CTPYKUHS Kpeneill COCTOHT H3 JAepeBsiH-
HhIX paM H CTaJbHBIX MNOJHIMOHAJLHBIX
depM c 3aKJaAKOH NPOMEKYTKOR MEXK-
AY HEMH METaJJIHYeCKHMH MJIH AepeBsiH-
HBIMH GJIeMeHTaMi, B ChIYYHX HJH cJ1a-
OLIX rpYHTAX CTa/bHBIE paMbl MOryT He-
10J1b30BaTLCA ¢ OGLIMBKOH H3 CTAJALHBIX
JucTOB HAHM pudaenoro xesesa. Crajb-
HBe Kpend OoObLMHO 10pOXKe AepPeBsHHBIX,
HO NPH JVIHHHBIX TYHHEASNX 3TH 3aTparhl
BNOJIHE onpasabBalorcs. Pasmep ¥ pac-
CTOsIHHE MEeXAY paMaMH onpeneasiorcs
ONBITHHIM NyTeM AA8 KaXA0ro TyHHe s
no Mepe ero npoxoaxu, Kaxk gepesss-
§ibleé, TaK M CTaJbHbIC Kpenu paspyua-
I0TCSl, €CJH OHM OCTAlOTCH He3allHIleH-
HBIMM B TYHHEJISX C TOBBLIUEHHON BJAaX-

HOCTBIO;, TIOSTOMY HE€ MNPHXOAMTCH pac-
CYMTHIBATh Ha JAJHTE]bHBIH CPOK HX pa-
G6oTbl. BO3MOXHBIM pelieHnem SBJAsSIETCH
BKJIOYEHHE CTaAbHBIX Kapkacos B Oe-
TOHHYIO OGJHIOBKY TYHHEeJS.

[IpocTpancTBo MexAy OOGJHILOBKOH H
BHIpaGOTKON 10/MKHO OHTL 3anoJHEHo
TeM HJIH HHbLIM MaTepHaJjoM, ¢ Tem YToOh!
ofecneunTh paBHOMEPHOE pacmnpejaeienne
Harpysku Ha o6anuosky. HauGoaee
YIOTPEOHTENIbHBIM MaTepPHaJIOM sBAseT-
CSl TOPKper.

Tynnean Moryr ObiTh COOPYMKEHBI
B Pa3HbIX MPYHTAX pasAHYHBIMH METOAA-
Mi npoxoaku. Ilpu mpoxoake B MATKHX
rpyHTax mnpeanoaaraercs oGpa3oBaHue
CBOXa HAJd TOBEPXHOCTLIO TYHHEAA.
J10aXHO OBTh TAK¥Ke YYTEHO NOJOXKEeHHe
yPOBHS FPYHTOBHX BoA. Moryr Ouith KHC-
NONL30BARL CJAEAYIOUIHE MeTOAL Mpo-
XOJKH.

24. CNOCOBBI NMPOXOAKH TYHHEJIER

1. Ulurosoit cnoco6 npoxoaku. Llln-
TOBOH METOA [MPOXOJAKH OCYLIeCTBJISACT-
Cfi € MOMOWILI CTAJBLHOrO IIKTA, Npo-
Ta/JIKHBAEMOro BIepeax rHAPaBJIHYECKH-
MH JOMKpATaMH, ONHPAIOIHMHKCH Ha
YYIYHHLIE HJH CTAJbHBE CerMeHThl (Tio-
GuHIH), KoTopbie oObiyHO oOpasyior 00-
JHUOBKY TYHHeJs. Tun WHTA B 3HAUH-
TeJbHON Mepe 3aBHCHT OT paspabarii-
BAEMOro Marepuana; B CBA3SHHX Mare-
pHajnax, TAKAX, KaK cyxas IMHHA, UEeMeH-
THPOBaHHbLIA rpasuil, HCTIOJb3YyeTCs 00b-
HO OTKpbiThiff TRn wura. ITo mepe npo-
ABHIKEHHS LUHTA €ro OCTphie pexyuline
KPOMKH Bpe3aloTcs B Marepuan u cOpa-
CHIBAIOT €ro B TYHHEAb, OTKyAa OH yja-
JsieTCs TpaHcnoprepamu, nopojaoy6opou-
HBIMH MAUIHHAMH HAH JAPYTHMH Cped-
crBaMu, B TakuX rpyHrax, Kak MArkue
FAWHBL  MJAH MJBBYHBI,  HCHOAB3YETCH
wa03080ft THn wura. I'oaoBHas vacTb
U(HTa BAABJMBAETCA B TFPYHT, M TPYHT
NPOXOJAMT B TYHHEAL Hepe3 OTBEpPCTHA
B ILKTE.

[ToaBoAEbIe TYHHEAH B MATKHX TPyH-
Tax OOBIYHO MPOXOASITCH C HKCNOJb30BA-
HHem cxartoro sosayxa. Uluret oGpasyior
BO31YILHOE TIPOCTPAHCTBO, KOTOPOE CJYy-
KHT NepexoAHoON 30HON MeXAY HANOPHOH
CTOPOHOM, rae NPOHCXOAHT IKCKABAUMS,
u cropoHrofl, oTKpuTOit B aTmMocdepy. Ha-
3HAYeHHe CXaroro BO3aAyXa — nomaep-
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A4Th TPYHT 10 YCTAHOBKH OOJAHUOBKH.
ITpoxoiaka TyHHes el WHTOBKIM cnocobom
KpaiiHe gopora.

2, TwOHHroBbiH cnocod  NPOXOAKH.
TioGHHTOBHIH CNOCO6 NPOXOAKH HCNOJb-
yercsi npH JoOBIX DpPYHTaX, KOTOpHE
MOI'YT COXPaHATbLCS, HE OCHINasch, HA
HeOOJLIOM MPOCTPAHCTBE, PABHOM MJ0-
IanH Kpenei a0 yCTaHOBKH OOJHILOBKH.
B 3stoM MeToae HCNOMAB3YIOTCA CTalb-
Hbie 37eMeHTH (TIOOHHIH), TNOKpHITHE
AHTHKOPPO3HHHBIMH COCTaBaMH, pasme-
pom 50X100 em npun TOoamHHE 4—
10 mm. Bee uernipe Kpast TIOGHHIOB BbHI-
NOJHAIOTCA B BHAEC <aaHlUesr MHPHHOH
5 ea. JAaa Kaxiaoro xojdblla yCTaHOBKA

TIOOHHIOB HauiHaercs ¢ LEeHTPa c¢Boaa~

Bepxuuit onanayGouHbiil 3J€MEHT KperJe-
HHA yOupaercs, H Ha €ro MecTo ycra-
napaupaercst Tio6unr. Ilo mepe yGopku
3/1EMEHTOB OHi 3aMeHsTca TIoOHHra-
mi. Tlpu yGopke 3JeMCHTOB KpenjeHus
no BCeMy nNepHMeTpy BHIPabOTKH TVH-
Heanb MPOABHraercs Bsnepex Ha S50 om.
B TtynHensx nauamerpom Goabme 3 M
00NHIOBKY H3 TIOOGHHIOB HEoOXOAUMO
YCHIINBATh ClelnHaJbHBIMA pebpaMH, Kax
noxasano Ha puc. 99. PeGpa KecTkocTH
uMmeiorT (opMy Taspa HJAM ABYTaBpa H
c6oqgHBaAIOTCH C© (DAaHUAMH KaXKIao0ro
TIOOHHTOBOrO KoOJiblA.

3. NMpoxoaka noausim npoduaem. [Tpu
NPOXCjAKe TYHHEJeH MEeroaoM TIOJHOro
npouas TYHHEAbL NPOXOAHTCH 33 KaX-
AblA B3PHIBHOM WHKA HA NOJHOE CCHEHHE.
Honoav3oBanue B 5Tom Cayuae OypoBoi
paMbl NMO3BOJISET NPUMEHHTH 3TOT METOA
aas moGoro ceuenus. Tax, cOpocHbie
TYHHEeAH mioTHHH [yBep, TYHHeAH BO-
nonposona u3 p. Koaopazo u Heaasap-
CKHH BOJOBOJ. npeacTasasior coboil Xxa-
pakTepHBLIC NpHMepbl TaKOro Merona
NMPOXOIKH.

Lluka onepauuii npy MeTOae MOJHOrO
npoduas, KaxK moxkasaHo ka puc. 100,
npexacrasiaser coboi ciaeayloulee:

a) Bypeuue, Bypenaue sunoanser-
Ci aBTOMATHYECKHMH NHEBMATHUYCCKHMH
OypaMH, CMOHTHPOBAHHBIMH Ha OGYpoBOi
pame-teqexke «J[KymGo». Pacnosoxe-
nHue OYpoBHIX OTBEPCTHH onpeaensier Ko-
JHYECTBO CKanbl, BBIAMBLIBAEMOR TIpH
B3pbiBe, ¥ 3aBHCHT OT pasMepa TyHHe A
H npounocTi ckaawl. Ha puc. 101 noxa-
3aHO XapakTepHOE pPAaCNOJOKEeHHe wImny-
pos aas soaoeoaa (p. Ko.aopano) npu

> Puc, 99, Cxema xpenaeuus.

I — JuMus sxcxapauion; 2 — sapance orantufl  gesenTid

GA0K: 3 — KARN; ¢ — ADyrapposan GAAKD, 5 — SACTH
ABYTABPOROA GAAKN: 6 ~— cTuripaxmus Goar,

axamerpe tyHHeas 4,87 um. Homepa ua

YepTeXe  YKa3mBaloT OYepPEeHOCTD
B3PLIBOB.

Cay6una mnypos xoaebaercst 06BYHO
or 1,5 10 4,5 # u peako Guipaer Goaslue
wypHHnl TyHHeas. lInypw, nokasanume
Ha puc. 101, umean aauny 1,8—3 &. Ha
IlenasapckoM BOMOBOAE TYHHENH JHa-

merpoM 5,25 M mMean wmypsl rayOHHOR
3, 4,25 M.

6) BapuBauue. [Ipr noaroroxe
KO B3puIBY 33601 Tesaexka «[Lxym6o» or1-
KaTthiBaercsi Hasaj npuMepHo Ha 50 M
B Gezonacuyio sony. Koauyectso B3phiB-
YaTOro BemecTsa, HCNOAL3YeMOro TpH
3apsiike WnypoB, MCHAETCA B 3aBHCHMO-
CTH OT ycaoBuit pa6otel, OOGLIYHO OHO
cocrasaser 0,45 ke na 1 u° nas rpasua
H MATKOH cKanst H oKono 3,2 k2 aan
TBepaoit ckaael. HauGoaee uwacrto muc-
MOJB3YETCH KEJATHHOBBEIN AHHAMHT €O
B3pLIBHOM  cnoco6GHocTbio  40—60%.
B3peiBel BeAYTCA B TAKOM NOPAAKE, UTO-
Obl of6ecneyuTh B3pbIBaHHe HauGOJbLLIe-
ro o6bemMa nOpOJkL.

B) Y6opKa nopoaw. Kak Toan-
Ko armocepa B 3aboe ouHULAeTCHA OT
AbiMa § rasos, nopoaoy6opouHas Mauiu-
Ha NPOABHTAETCA K NMopojae, Kak fokasa-
Ho Ha pue. 102, Ha npakrtuke HCnojb-
3YeTesl MHOrO pas3jHUHLIX THNOR Ma-
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Puc. 100, lMpoxoaxka tyuueas noauxm mnpoduien,
! — nenruanuuonnuf rpyGonposoa; 2 — 3abypupacyas Mopoas; § — BOJONPOBOA.

a)
Puc. 101,

Cxema OypoBmX CKBAXHH ISt NPOXOAKH NOAHWM npodunes.

Puc. 102, Y6opka nopoAw npu npoxoake moansiM npoduaes.

IWHH, BbINYCKAeMbIX MPOMBIJIEHHOCTHIO,
Ho wmawuHa KoHseil, noxkasaHHasi Ha
puc. 103, sBasercs nanGoJjee pacnpo-
CTPaHeHHOH NPH NpOXOAKe KaK MajbiX,
TaK H OOJABIIHX TyHHeael. Jra MawmHda
OYyeHb Xopouio npucnocobGaeHa  aas
OUHCTKH B3OPBAHHOH CKaJabl H nNojapas-
HuBanus yraos. ‘CxkopocTs onepauui no

yOopKe nopoabt onpeneasercs speMeHeM
o6mena BaroHerok. Ha [lenaBapckom
BOM0OBONe CMEHa BaroHeTOK OCYIIeCTBIIS-
Jach KOHCOJBLHBIM KPaHOM, YKpenJeH-
HbIM Ha OYPOBOH TelleXKe, Kak NnoKasa-
Ho Ha puc. 104.
r) Kpenneune xposan Ecadm
TYHHeJMb Tpebyer XpemyieHus, Kak 3To
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Puc. 103. MopoaoyGopouran mawnxa Kouseil.

paccMaTpHBaJOCh paHblie, TO Kpenw
VCTAHABAKBAIOTCA C OYpoBOH TEAEKKH
nocse Kaxaoi ee noasiKku (pac. 105).

n) IMMoauuncrka. Kak noxaszano Ha
puc. 106, cneunaapHas Opuraaa noauu-
uaer sBupaGoOTKY 10 TpebyeMmbix pa3me-
pPOB TYHHEJS.

o I ! r.'

e) Ouncrxao6parHoOro c¢so-
aa. Yacrs B30pBaHHOrO Marepuana oc-
TAaeTCA Ha ZHe TYHHeAH, ¢ TeM uToObl
ofecneynTs HEOOXOAMMYIO OTMETKY Aad
onepausy no npoxoaxe, [locae toro xak
IPOXOAKA BHINOJHEHA HA OUEPEAHOM
UHKJe, MarepHan Co aHa TyHHeaAs YOH-

DneSMamuvecnuad nOGELIMUN

/7 N yeman
. Al bJacowemna
=3
.
Pre, 104, Koxcoapuwit
fio I/
: /N

s

nepebdpacusarens

BATOHCTOK,

Puc. 105. Montax xpenefi.

! —crasnnue pelpa; 2 —cv

1ILHEe CTepAin,

J = Aepengunme CTOAON; 4--0yponun TEAEKKY.
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Puc.
I TPyOM 25 M, 2 — yCTAMOBOMHRA BUNT; J — naatdopua 2an pyunoR pasCusxw; 4

paercs mnepea yCcrasHosKoil o0 IHUOBKH.
Meroa, nokasauubii na puc. 107, npu-
MeHsancs Ha JleaasapckoMm BonoBoze.
OH COCTOHT B HCNO/b30BAHM) KOBUIA 10-
poaoyOopoYHOl MAMIHHBI B Kauecrse
AparsaaiHa € NOMOUIbIO JVIHHHOH cTpe-
JAbl, NPHKPENJIEHHOR K Maulnme.

4. Meroa npoxXoaKH ¢ MOMOUIBIO BEPX-
Hero Hanpasasiomero xona. OH COCTOMT
B8 NPOXOAKe BepxHeHd HACTH TYHHeAs
C OnepeKeHHeM Ha OJAHH LHKJ OT OCHOB-
Horo TyHHeas (Ha 1,5—4,5 M) u wacro
NPHMEHAETCA B HCKOTOPHIX KPYNHBIX TYH-
neasx. llinypu B BepxHem xone npoGy-
PHBAIOTCA C BEPTHKAJbHHX CTOEK, ycra-
HQBJAGHHBIX Ha AHEe Xoaa. DTOT MeTond
nos3songer oGJeruynTh KpeljieHns Bepxa
TYHHEAS.

[Ipr ucnoassoBanun Hanbonee SKOHO-
MHYHOrO OO0OpYAOBAHHA MNpPH NPOXOJAKe
TYHHEJMel MOXKHO JA006HTBCA  GOABLLION
CKOPOCTH TPOXOAKH INpPH MaJOR CTOH-
MocTH pabor. Oanaxko CKOpoCTb mpo-
XOAKH B 3HAYHTEJbLHON CTENeHH 3aBHCHT

106, TlMoawscrka TyHHean a0

S
B g !
i1 d A |
059__ e '_'O—O‘

noaworo upodras,
- naardopva nax obypnnanns

OT XapaKTepHCTHK mnopoab. B T1aba. 6
NMPHBEICHHLl CpeaHHe CKOPOCTH NMPOXOAKH
3a 24 4 AN HECKOJbKHX THNHUHBIX TYH-
Heaefi B ckane. MaxcuManbHas CKOpoCTh
IPOXOAKH TYHHeJAeH, NPHBEICHHLIX B
trabauue, Meusiercs or 16 10 20 m/cyrku.

5. MNepebGoput nopoast. Ocoboe 3naue-
HHE NpH oueHke paGor N0 NPOXOAKE TYH-
HeJell uMeer Bonpoc mepeGopos 1OPOIALI.
[Toa mepeGopamu nouumaercs ¢axru-
yeckH BmiOpaHHasd CKana B AONOJHEHHE
K TOH, KOTOpasi OKOHTYPHBACTCH NPOEKT-
Hoft JuHHeR Bmpabotke. Taxk, Ha
prc. 108 naomwanp nonepevHoro ceYeHus
TYHHeJIS B CBETy, T. €. Iollaab ero
AHBOro <Ceuenus, cocrapaser 144 M2
B TO BpeMsi Kak NJaomaznbL INpPOeKTHOMN
HJAH TaKk Ha3bBaeMoil <«YHCTON» JIHHHM
BuipaGoTkn pasha 18,6 M?% a naomans,
OoyepueHHas JIHHHeHR (AKTHUECKON BbI-
paborkHn, cocrasaser 23,2 u? B 3roMm
cayvyae nepeGop cocrasaser 23,2—
—18,6=4,6 s, uan 25%. Onnako uc-
YHCASATL NpoUeHT nepebopa no OTHOLIC-

Puc, 107, Pacancrka obGparnoro csoja,

! — nopoxoyfopouias Mozna;

2 — nopnesnux; 3 — vpyGuarue Gaaxu; 4 — xosi,
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TaGawua b

’ Tonepewioe CxopocTh
‘Tloa- cesenne, M npoxoarn
Mecro . Ran An aens
Tyuneas | pachHoIoXeun Fox anuua, * 2 flopoan 8(.:.5::2‘:4(
l:c‘o- :2" CMeHM),
e+ Vil nos. »
Boaosoa Koaopaao t Kaangopuus | 19391 115,8| 5,3 | 5,2 | [panntu, raeficu, 6.45
(cyxoft) | nccun:::;rxoumo-
‘ paTu
Boaosoa So.mpann ‘ To xe 1939| 32,2 5,3 | 5.2 I‘p(auntu, rne?cu 3.4
MOKpB 2 c yTamu
Ka(pnrrfu Koaopaao 1940 9.6 3,3 | 3,8 ?;mmt 14,4
Henasapcknil potonon | Wrar 1941 | 136,5| Jluawerp Cepnie necuannku 9,65
| Hwo-Hopk 5,2-5,8
Kournuentan i | Koaopaxo 1942 20 élnsa:? [pannr, casnuu 15,8
Anaaatua l Tennecn ‘ 1942| 12,8 él'usamér'g Ksapuntu 8,45
| 2

HHIO K NpoexkTHOR BHpaGOTKe TYyHHENS
HenpasHAbHO.

dakruyeckue nepebopn B 3HAYH-
TeJbLHON CTeNEeHH 3aBHCAT OT Xapaxrepa
CKaJbl H YMCHHA, C KOTOPHIM TIPOH3BOAAT-
ca Oypeune u B3pusul. [as rtyuanesed
B CKage, Tpebyioiuell KpenjeHus, KoTvo-
poe He Moxer Ourb yOGpaHo A0 yCTpoOit-
cr8a OGAHUOBKH, nepebopsl NPOHCXOAAT,
KaK NpPaBiao, 32 CYeT pasMepoB Kpenef.
B pacuenkax xa crponTedbHbie paborsl
HeoOXOAHMO OrpaHHuuBaTh nepeboph,
NOCKOALKY NMPH yBeaHqeHHHX nepebopax
BIOHpPAETCA H3MHILANS CKAla W yKaaas-
saercs Gosee ToacTuiit caoit Gerona. Ilo-
STOMY OOILENPHHATHIM ABASETCA YCTAHOB-
JeHHe PACUCHOK HA HEKOTOPYIO mpeieb-
HYIO JHHHIO BHpaGOTKH, KOTOpan Takxe
HA3LIBACTCH «IHHHEN onJgarsi», 3a npene-

Puc. 108, [luuun nepeGopa u ,onzaru® B TyH-
Hele,

J = CMONCHEAN DOREPXNOCTEH; £ — 4RCTAR UM DR -

- Gorxn; J — anagw ,on3atu®; f — nepebop; §-=cpexnan

- TOJMMED; 6§ — TOAMMNMA NeTTO,

JaMmu Koropoi un BuipaGorka, HH Geron
HE ONJAauYNBAIOTCS.

Ias ryuueaed, npoxoaumeix 6e3 Xxpen-
JCHHI, «IHHHS ONJAATbhl» M JHHHA BHIpa-
6oTkn OOBMHO COBRAafaloT, IJTH JAHHHHA
pacnoaaralorcs Ha 7NOCTOAHHOM Paccrof-
HHH OT NPOEKTHOM JIHHHH BHPAGOTKH KaK
MOXKHO OJHMKe K BepOoATHON CpeaHen aeil.
CTBHTEJbHOA BHpPAGOTKE, KOTOpas ycra-
HapauBaercs ¢ GOJALIIONA TIATEILHOCTHIO
B ta6a. 7 npHBOAATCA AaHHLE O Cpea-
HHX nepebopax IJIA HEKOTOpHIX TyHHe-
Jgefi. MoXHO 3aMeTHThb, 4TO, 32 HCKAIOYE-
HHEM HECKOJbKHX cayuaes, nepebopsl He
npesuiaior 30 ca. Has rynuesedl scka-
Je, B KOTOPOit Kpenu OCTalorTcs Ha Mecre,
BXOAA B KOHTYP OOJAHUOBKH, JHHHS O/18-
THl 115 BEPaOOTKH BHUIBHIAETCS HAPYRKY
HA paccTosiipe, 9KBHBAJCHTHOE MpoO-
CTPAHCTBY, 3aHHMAEMOMY KpenaMu. IJ10
NPOCTPAHCTBO 3HAYHTENLHO HIMEHAETCs
B 34BHCHMOCTH OT pasmepa TyHHEAd M
XapaKrepa MOPOJHL,

[TepeGopul ouedb HENOCTOAHHE H NpH
NPOYHX PABHLIX YCJOBHAX ONpeaeAsiorcs
MpouHOCTLIO cKabl, [Tpounnie H3sepxKen-
HBle MeraMop(HYecKHe nopoast ¢ MaJaon
TPEUIHHOBATOCTLIO MNPAKTHYECKH AaIoT
(aKTHYECKYIO JAHHEIO BupaGoTKH, OJH3-
KY10 K NIPOCKTHOM; TO XKe MOKHO CKa3zarth
# 00 0CajfoyHBIX NOPOAAX NPH BEPTH-
KaabHON crpaTHdHKaNHH; NPH TOPH3OH-
taJapHofl crparuduxauun nepeGopu no-
JAYHAIOTCSt HeCKOABLKO BHILE,

Tepmun «nepeGopbi» He npuMeHsercs
AR TyHHeaedl, nPOXOAHMBIX B MATKHX
FPYHTAX, MNOCKOJBKY B 3TOM CJayuae
MOKHO NPOXOAHTH TYHHENAL C CEHEHHEM,
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-P-“.\(CPH
N Popma Cexenne Tyunean [Moanan supaborks
nmn. Tynueas ceu:-
n

- = Bucora Hinpuna Brcora xpana
1 | Boaosoa Becton . . . . .. QB et 2,82 3,05 3,05 3,05
2 . Baxyses 5 0o S gt s00 S el B 3,30 3,70 3,70 4,10
3 »  Holo'Kporo® . . . o'. o . . -WE D 3,20 3,20 4,10 4,00
B L0 M o Fakiia o use, ek ot & e s AET 0 g bt - 4,10 3,20 4,70 4.75
5 | IOKuuft MeTponoanTten, sepxunit koaraexrop | B 2,80 2,50 3,30 2,90
6 | Yeranoska Hesuc-bpuax . . . . . . . B 3,95 4,26 4,26 4,58
A AT AT RRN T o Lo te e el s ety ket . B 4,26 3,9 4,26 3,9
8 | Naorusa Huaman Pox. . . . . . . . R g 4,58 | * 4,58 5,40 5,49
9 x () b g 1K | R ISP N N A 4,88 4,88 5,49 5,49
10 L Ceppr-MBYRTER. « € /. oho o iviorio:inre B 3,05 3,05 3,65 3,66

UL P ANRRASRE NN o S e o e enatt e et s A 5,49 5,49 6,10 6,10 |
12 | I'aasuuit sososoa Koaopano. . . . . . B 4,88 4,88 5,27 5.19
R Ty b A 15,24 25,14 17,07 17,07
14 | 3anaauas seTBb POHAOYT . . . « . . . A 4,10 4.10 4,10 4.54
15 | 3anaanas sersny Kenmcwko . . . . . . . A 4,58 4,58 4,58 4,88
16 | Kenciko Xua Boto . . oo o ¢ s o o A 5,95 5,95 5,95 6,55

) ‘ |

BecbMa OJIH3KHM K MpPOeXTHOMY. «JIuHH#A
OMJIATHI» AJS TyHHEJ el B MATKOM rpyHTe
pacnosiaraercss OT NPOEKTHON JHUHHH Ha
paccTosiHMH, KOTOpPOe HeoOGX0AMMO AnA
YCTAHOBKH  Kpeneil. 10 paccrosinue
o6biuno Goaswie 10 cx U 3aBHCHT OT pas-
Mepa TYHHeAs W THIIA KpenJeHHH.

6. O6auuoBKu TyHneaen. OGLIYHO NPH-
HATO OOGAHUOBLIBATH TYHHeaH OGETOHOM.
O6au10BKa npeaHasHauesa AI8 noayue-
HHA TJAaAKoit TOBEPXHOCTH, KOTopas
1acT - MHHHMAJbLHYIO  MOTEpPI0  Hamopa,
VBEJIHYEHHE CTPOHTENBHON NPOYHOCTH
TYHHES H YMEHblIeHHe NOTCPH BOALI.

TpeGyemas tonuuHa OOAHLUOBKH 3a-
BHCHT OT NPOYHOCTH TO/iepKHBaeMOH
nopoasl u onocoba mpoxoaxku. ITockKob-
KY HECBO3MOXKHO TNPOBOAHTL BbIPabOTKY
B TOUHOCTH TIO NPOEKTHON JHHHM, JHHHA
«cpeaneit BuIPAOOTKH» *ABAAETCH  TOM
cpeaueit gunueil, 10 XoTopoil PakTHIECKH
pplGHpaercs mopojaa; 3Ta JHHHA 1O
CYLIECTBY M ONpeAeJsieT CpPeiaHIon TOJ-
uHy GeroHHoft o6aunoskH. Tomumuna
HETTO OOAMUOBKH AOAXKHA OLITh MHHH-
mMvM 10—20 cu B 3aBHCHMOCTH OT pas-

Cpeanss seanuuna nepedopa (3a

vmepoB 1yHHeas. [lepebop mnau usauw-
HHH MarepHaJ, BuOpaHHbift 3a npexena-
MH TIPOEKTHOH JIHHHM, COCTaBiAfeTr Aas
TYHHEJEH B YCTOHYHBOH CKaJe TipHMep-
HO 20 cM, HO MOXET AOCTHrATb MNP TA-
KeavlXx Kpennennsx 1 u u Goaee. Cpen-
Hue mepebopbl A TYHHEJNEH B YCTOHYH-
BOI CKaJje cocrasasiior npumepxo 30 cu.
Orciona ToamuHa OGJAHUOBKH C YYETOM
NPaKTHYECKHX coobparKeHui N0aXKHa Co-
cTaBaATh MHHEMYM 30 cm # B cpeaHeM
40—50 cm.

TaxuMm o6pasoM, MOXKHO OTMETHTD,
HTO AJIS TYHHEJel ne caumKoM 60Jblo-
ro CeueHHs M AAS He OYeHb TPOUHOIl
CKaJbl MHHHMaJbHAA TOJUIHHA O0JHLOB-
KH, Ha3HauyaeMas H3 KOHCTPYKTHBHBIX CO-

obpaxeunil, ob6Jaxaer  A0CTATOUHOM
POYHOCTbIO.
TyHHeAR B HECKAJbHLIX TpPYHTaX

MOTYT OHITH JHIllL B PEOIKHX Cayyasx
npoiiaensl Ge3 kxpenaenuir. [lpn 3THx
YCJAOBHAX pa3Mepsl nepeGopoB OueHb He-
BeAHKH. B GoabuIgHCTBe cayuyaes KpenJe-
HHs He yOHpalOTCA, H {I0CKOABKY, KakK
PaBuJIo, OHH BHINMOJHRAIOTCH H3 CTaJb-
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§ A)
TaGanua 7
Maomaan, &*
ll&oolgenr
. | Bie n .
Cenenne | Ilpoexruoe cf;,’";‘:‘:';;. caepx ::o- g;?‘. Fecaoryvecxne ycaonun Tun xpenascuand
TYANean cenenne nne pupa- eXTHOO
sceery | BuUPAGOTRN|  forxy cesenun
7,06 8,06 11,8 44,4 | 0,33 | KpynuosepuucTuft rpa- | YacTuuno aecom
HHT
10,01 12,17 15,98 31,6 | 0,30 | Fauumcrae caamum To xe
8,24 13,75 20,62 50,4 | 0,45 | Hasecrunx > » -
5,48 18,86 25,46 35,0 | 0,38 | 'neftcut AR
5,48 7,34 10,78 47,5 | 0,31 | Konraomeparu S
14,96 17,19 19,70 14,0 | 0,15 | Caoanume caanun . »
15,24 15,24 18,9 24,0 | 0,24 | Temuso-copue Gasaavru .
16,44 23,60 32,24 36,5 | 0,45 | Ksapuurn, Quanru «
18,67 23,6 29,17 23,6 | 0,30 | Kpapunrte, CHOAMCTHE | o+
caanuu
7,71 11,06 17,9 62,0 | 0,21 | Tpemusosatuit rpannr .
23,60 29,17 36,6 25,0 | 0,34 | Knapunrtn Oqens Maxo aepesa n
| CTaau
20,07 23,23 28,24 21,6 | 0,30 | I'pannte, rueitcw Hepeno, crann
182,46 | 228,81 | 242,98 6.1 | 0,27 | Auaeneanronue 6pexann To xe
|, 13,28 17.09 26,10 17,0 ~— | MMecqannxu n ramuncrae | Bes xpeneft 18%, top-
' caanun  64%, rueft- kper 39%, craasune
cul 82/8%. HIBCCTHA- kpean 13%
| K 8%
16,44 20,53 25.89 10,0 — | Pueflew w caanun—96%, | ez xpenet 2%, rop-
HIBECTUAK —3% kper 57%, craabune
kpenu 4194
27,7 34,0 47,56 15,0 —~ | Cueftcsr u caanum 41%, | bes kpenefl 1%, Top-
rpanur 51%, uspecr- Kper 8%, craasune
ik 8% kpenu 9%

nekmouennem Ne 3, 8, 14, 15 u 16) 0,285,

HBIX 3JEMEHTOB, KpelljieHHe BKAoHaercs
B O00JHUOBKY.

Tounoe onpezeaexHe BHEWHHX Ha-
TPY30K, KOTOPBIM MNOABEPKEHA TYHHEb-
#as o0AHIIOBKA, NPAKTHYECKH HEBO3IMOXK-
Ho. [lostomMy B npoexre J0JKeH wHc-
{101L30BATLCA MMEIOWHKACA ONBIT CTPOK-
TEeALCTBA TYHHEAell B AHAJOTHYHBIX
veaosuax. Jas npounoit ckaast oGHYHO
npuMensercs Toauuna obanuosku 15 cu
Aa8 Maaslx cevennit i 30 eu—aasn G6oan-
WwHX; Aaa caaboit ckaasl ToautuHa o6-
JHUOBKH valle Bcero OniBaer pasHa
20—30 cm, a BMmecte ¢ 25—45 cm ne-
peGopa B cpeasem ToaHHA OGAHUOBKN
noayuaercs pasHoit 45—90 ca.

OO6uiuno Geron ans o6JHUOBOK MmoOAa-
oOupaerca ¢ npounoctsio 210 x2fem?. Ilpu
HeoOXOAUMOCTH  ofecneyuTsh  BHICOKYIO
BOAOHENPOHHIAEMOCTL  CaeayeT npuMe-
~uarn, Goaee sbicoxHe Mapku Gerona. [lo-
. CKOJABKY TOoaAumHa 06AKUOBOK OOBIYHO
| HeBeJHKA, 444 TOBBIUEHHA NAACTHUHO-
¢TH GeTOoHa VBEJAMYHBAETCS pacxoa le-
- Menra, ofecneynBaloOUIi  3anoaHeHHe

Bcex neposHocteil BbipaGorku. Tlpu Mu-
HHMaJAbLHOR TOAWHHe OOAHUOBKH 15 cM
MAaKCHMaJAbHBIl pa3mep 3epeH HHEPTHHIX
He jaoiken mpesniwarh 25 mm. Ilpn Mu-
HUMaAbHOA TOAlHHEe OoOGaHuoBKH 30 oM

pasMep  HHEPTHBIX  OrpaHHYHBaercs
40 mm.
[Mpouecc  ycrpoitctBa  0GAHUOBKY

OOLIYHO HAYHHACTCH B NEPBYIO oYepenb ¢
o6paTHOro ¢BOAA ¢ NOCACAYIOUIHM BO3-
BEJCHHEM HAa HEM, KaK Ha NpOYHOH
OCHOBE, CTEHOK H cBoja. Eauncrsen-
Hoft onaay6xoil, TpeGyemoit 1as GeroHu-
poBkH oOpaTHOro CBOAa, ABAAETCH Kpen-
JeHHe MpoaoaAbHBIX 1WBOB. OHM cayxar
TAKXKe B KavyecTBe HanNpasaAsioOWHX Mis
nocaeayiomux onepauxit. bokossie creu-
KH H cBOX 00AHUOBKH GETOHHPYIOTCH 34
OJAHY Ofnepauuio He3aBHCHMO OT TOro,
VCTPAHBACTCA AM HeNpepuBHas HAH Cek-
usonnposannans ob6auunosxka. Dboasmoe
YHCAO AJHHHBIX TyHHeaelt Oeronsposa-
JOCh C HenpepusHOf VYKAAAKOR CTeH M
CBO/OB, HTO INO3BOAAAO NPOH3BOJILHO
YCTPAHBATh CTPOHTEAbHBIE WIBL. DTO OKa-
3aJ0Ch BO3MOXKHBIM Oaaronaps ycosep-
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WEHCTBORBAHHIO TEAECKOMHYECKHX ¢opw,
KoTopbie obecneuwuBaloT Jerkoe pacna-
AyOauBaHHe H TIepeMelleHHe onaayOxu.
Beroruposanue Begercs OOBLIMHO HAH
C NOMOUIBLIO UEMEeHT-MYIUKY, HJAH ¢ 00o-
MOILLIO GETOHOHACOCOB; 3TH METOAL HaH-
Gonee IKOHOMHYHBLI H MOryT OBITH pexo-
MEHIOBaHbl 1A TYHHEAbHHX pabor.

Jlas ynpouHeHHS CKajabl # yMeHblue-
HHS NMPHTOKA BoAn B BLIPAaGOTKY nepexn
yCTpOACTBOM OOGAHIOBKH B HEKOTOPHIX
cayqasx BunoJHsercs uemenranus. Lle-
MEHTAUHA 3a OO0 MUOBKY CAYKHT 1A
3anoJiHenHs mnycror, o00pasoBaBIUIHXCs
Mexay OOJHIOBKON H IOPOAOH, H TeM
caMbiM npeaynpexpaaer
AaBjaeHus Ha oOanuosky. Jas sroft uean
B OO/HIOBKE OCTABJASIIOTCH OTBEPCTHA,
q0CTaToyHBe AAA nponycKa ueMeHra-
u#onHoro u Oyposoro 00OpyAOBaAHHKA.
Bypenne npa 31oM J00XKHO GbiTh NpoBe-
AeHo Ha rayGuHy ne Menee 30 cm. Ha
JenaBapcKom BOAOBOJIE LEMEHTAUHs 3a
06JHUOBKY NIPOBOAHAACH TIPH AaBJACHHH
42 ke/cm? aaa 3anoanenus nycror, obec-
NeYeHHs CBA3H MeXay OOJHUOBKOR H
nopoaol H 3aNOJHEHHS BO3IMOKHBIX
TPEUlHH H KaBepH.

JIAs ANMMHEBIX TYHHEJeH npH 3HAYM-
TEJALHON CTOHMOCTH MEPEBO3KH MNOPOIM
Ha GoJblIKHe PACCTOAHKS nenecocobGpasHo
pa3buBarh, TYHHEJAb HA HECKOJLKO Yyua-
- CTKOB, TIPOXOANMBIX C pasHYHbIX 3a60€B.
Hdas nocryna Xk 3a6010  yCTpanBalorcs
crneunasbibie mWaxrel uan GoXoBbie wWTpe-
k. [Ipn pacnoJiodKeHuH Tpaccs TYHHEAS
A04KHO OuiTh ofpauteHo ocoboe BHEMA-
HHe Ha JIerkocTb 10CTYNa X TYHHeNIO.

[IIaxTel OGHYHO BHIMOJAHAIOTCH Kpyr-
JA0r0 HJAH TPSAMOYroJbHOTO ceueHHs. B
HEKOTOPBHIX CAy4YasixX MpH NPOXOAKE MsAT-
KHX TIOPOA HCNOAB3YIOTCH CTAJAbHbIE HAH
Kejae306eToOHHbIE ONYCKHbIE  KOJOAIbL.
B peakux cayyasx Moryr OHTh HCNOJbL-

KOHUEHTpPAUHIO

3oBaHbl Kecconn. OO6anNOBKA lWaxT je-
Jaercs B BHAE CTAJbHBIX HAH XKeae3ole-
TOHHBIX KOJIEIl NyTeM 3aroToBJCHHSA 3THX
KOJMell Ha NOBEepPXHOCTH # ONYCKAHHA HX
npH NPOXOAKE MOA HOXK Keccoua. Cnoco-
Obl MPOXOAKH WAXT MEHSMIOTCH B 3aBHCH-
MOCTH OT Xapaxrepa npoxXoauMbiX NOPO.
[pr nmpounbix nopoaax obypusBanue u
B3pHBH 320051 BHTMOJHAIOTCH TaK Xe,
KaK H B TyHHEJe.

IIpn npoxoaxe O6OJABUIMHCTBA TYHHe-
Jdeit wabmojaercs 3HaunrTeabHas (Quab-
Tpauus, OGoppba ¢ KoTOpOft Beaercs
asyms meroaamu. Oasum H3 Meronos
SBASCTCA UEeMEHTAlHs MOA AaBJeHHEM,
Koropas orxumaer soay. [Ipu apyrom
MeToje YyCTpaWpaercs cucreMa HeGOMb-
KX ApeHaXKeil HJAH KOJJEKTOPHHIX TPYO,
coGHpAOWKX BOAY H3 CTEHOK TYHHeAs.
Jlpenaxnne CHCTeMB OOMYHO O4eHb 3(-
(exTHBHL H MOryr ofecneyurh TPOXO1-
XY NPAKTHYECKH B CYXOM TpYHTe.

BaxHoe 3HaueHue M5 HOPMAJLHOIN
NPOXOAKH, B OCOGEHHOCTH NPH ANHHHBIX
TYHHEJASIX, HMEeT OpPraHH3allHsi BeHTHJSA-
UHH AAs OoTBOAa rasoB M OypoBOfl nbi-
JAH B NOCTOSAHHOrO CHAGXKEHHS TyHHe-
A5 CBeXKHM Bosayxom. Benruasuion-
Hafd YCTAHOBKA OOGBLIYHO MOJaeT CBeXMM
BO3/IYX H3BHE 1O JIErKHM CTaJabHbI M
TpyGam aunamerpom 30 —90 cx. Han-
6oaee 3POEKTHBHO OCYLIECTBASCTCH BEH-
THAAUHSA, KOra BEHTHAAUHOHHBIA TPYOO-
NPOBOA He J0Beilen npumepHo Ha 30 x
a0 3a6os. Bentuasunonusie TpyOblaipo-
KJAAALIBAIOTCS OOBIMHO MO CTCHKAM HAH
MOTOAKY BHPabOTKH, ¢ Tem urobum He
memarb pabourM OnepaunsM, HO HeMno-
CPEACTBEHHO Tiepe] B3PHBOM He MeHee
yeM 150 M BEHTHJISUHOHHLIX TPYS AOMXK-
HO JeXaTh Ha nojomse TyHHeas. B ne-
KOTOPHX cay4asax ana obaeryenis Gopb-
Ob C NblJabl0 B KOMOHHAUHH C BEHTH-
JsuHell HCnoab3yercs Moxpoe Oypenwe.

FF
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[VIABA JIECSATAS

MALUMHHBIE 3JIAHHSI THAPOS3JIEKTPOCTAHUMN U MX
OBOPYJ1OBAHHUE''

25. OBUWAA KOMIMIOHOBKA

Mawnnnne 3ganus nNpelHasHayeHb
VISl pasMELUeHHs: B HHX I'HApPaBJIHYECKo-
0 H 3JIEKTPHYECKOro oG6GopyaoBaHHs
reposJiekTpocraninii. Mawnnnoe 3aa-
HHe pasjejsieTcsi Ha ABe 4HaCTH:

a) NOABOAHYIO, CJAYKAUYIO IS BOC-
(MPHATHS YCHJAHA oOT o6GopyaoBanus H
nepesayd MX Ha OCHOBAHHe, a Takxke
AN pasMeUleHHSt BOJOBOJIOB;

6) BepxHee cCTpoeHHe HAH COGCTBEH-
HO 3AaHHe, 3allHulanlee pasMenleiHoe
060pyNOBAHHE OT BO3AEHCTBHA OKpY-
AKaWen cpeas.

[TonBoanasi wactb MalWHHHOrO 3/1a-
HHA MOXET SBJATHBCA YacTblO NJOTHHMI
HAH BOAONpPHEMHHKA. B HH3KOHANOPHBIX
'AC ¢ nanopom nopsiaka 15 m u HuKe
MalIMHHOE 3J1aHHE C ero BOAONPHEMHbI-
MH YCTPOHCTBAMH BOCNPHHHMAET Hanop
BOJbI H TEM CaMbly BBINOJHAET GYHKUNH
NTOTHHBI,

B cospemenHON NpakTHKe arperarbl
'9C o6biyHO pacnoaaraioTcss B OJAHH
Psi/l HOPMAJbHO K HanpapJeHHIO Teue-
HHst BoAbl vepes 3ganue I'DC. Takoe
pacnoJoXeHHe #He TOJbLKO ycTpauser
VCJIOKHEHHYIO CXeMYy BOJOBOAOB, HO M
yhnpouiaer o6cayRupanne o60py10Banus
noaveMiublM KpaHoM. Iloasoauast wacrtb
3lauus  pasjeneHa Ha cepuio G6JIOKOB,
no OAHOMY Ha Kax[blf arperar H 6.10KH
MOHTAXXHOR nuowanxy. B 3asucumocty
OT MOWIHOCTH arperatoB oAHH 0JOK MoO-
AKeT BKJIOYATh ABa arperara.

ITpoxoant MeXAy OTAEJbHBIMH 3Je-
MeHTaMiH 000pyaOBaHHS JOMKHB ObiTb
J10CTATOMHO wwHpoxuMH. Jloaxen ObiTh
MPeAyCMOTPeH HHYEM He 3arpoMOXjeH-
HHI NPOXOA IWIHPHHON He MeHee 2,5 u
OT OAHOr0 KOHLA 3/aHHS K JAPYromy.
Bo MHOrHX mnpoektax MHHHMAaJbHOE
paccrosnne Mexay o6opyloBaHHEM BHe
OCHUBHOTO npoxoja npuusro 1,2—1.5 u.
HMckaiouenne faenaercss 118  PeaKko Hc-
10Jb3yeMLIX NPOXOJ0B.

' B ra. 10 nepesoxa BOWAH OCHOBHOE <O-
aepxaune ra, 36 u 37 opurnnana, a TaKkmKe He-
KOTOpHe pasieas M3 ra. 38, ommocsmmecs
X KOHCTPYKUHAM CNHPAABHHX KaMmep # OTCach-
~ paomux Tpyo.

Ha xpynuwmx I'3C, tpeGyomux Kax
ONEPATHBHOI'O, TaK H PEMOHTHOro nep-
COHaJa, NyJbT YNPasBJCHUA MOXKeT OHThb
pacnoaoxen B J060M yao6HOM MecTe.
Ouenb wacTo ero pasMeilaioTr B OTAe]b-
HOM M30JIHPOBAHHOM [MOMEUIEHHH, yaa-
JEHHOM OT OCHOBHOrO OGOPY/IOBaAHHA.
Ha maapix I'9C, Ha koropwx aas o6-
CAYAKHBAHHA H ynpapjieHus Tpelyiorcs
TOAbKO 1 HAH 2 yea., nyAbT ynpasJeHus.
KaK npaBHJO, pacnoaraercsi Kak Mox-
HO OaHJKe K reHepaTtopaM H UEHTPY OKC-
nayaranuonnoit aesreabHocrs I'AC, das

ONEePATHBHOTO YNpPaBJeHHs HMEeTCs He-

COMHEHHOE MPEHMYIIeCTBO TaKoro pac-
NOJOKEHHSA, NMOCKOABbKY KaGeabHBIt TyH-
HeJb pPacnojsaraercsi ‘HenocpeicTBeHHO
MoA KOMHATOH ynpasJCHAA.

Peryastopnl, Hacocel, BO3GYAHTeNH,,
BEHTHJAATOPH M BCe Jpyroe BCNOMOra-
TeabHoe  obopyaoBanue, Tpebyloulee
HajA30pa CO CTOPOHBI IKCMAYATAUHOHHO-
ro nepcoxHana, A0JAKHb ObTbh YCTaHOB-
JeHnl TakuM oOpa3oM, utolbl paccTos-
HHE OT HHX A0 nyJbTa ynpas.aenus OO
BO3MOXKHO 060J€¢ KOPOTKHM.

MonTaxnas naowanka pacnojaraer-
csi OOBIYHO B O/HOM KOHUE 3JaHHS M
104XKHA OBITH TAKHX pasMepos, KOTO-
puie oGecneynan Gul pasrpysky oGopy-
A0BaHHA H ero peMoHr. Pa3mep nJjo-
UIaJIKH 3aBHCHT OT rabGapHros o6opyuo-
BaHHsi M OOLIYHO onpeaensercs pasme-
pamu rexepatopa. MonTaxkuas njaoman-
Ka [0JKHa ofecneuuBaTh BO3MOKHOCTD
3aesjla Ha Hee rpy3OBHKOB, Tpeilaepos
HJH KeJe3HONOPOXKHBIX maaTdopM ¢ a0-
CTATOYHBIM  3a71aCOM IS pasrpysku
o6opynosauus. Ecan npoexkr npeaycma-
TPHBAET BBOJ KeJAE3HOAO0POKHON Koaeu
HA MOHTaXHYI0 NJOIIAAKY, TO Leaeco-
ofpa3Ha YyCTaHOBKa TpPeTbLero peJbca
AAA ABHIKEHHS TpauchopmaropHoi Te-
aexku. lLleaecoo6pasno 8 OTACABHBIX
CJy4asX ycTpadBaTh MOHTAXKHYIO MNA0-
WAAKY C [JI0IMAaAbI0, PaBHOR noJayTop-
HO# naowaau Onoka. Bo speMss MOHTa-
XKa arperatos.3TO nomeulenue oOLIYHO
A0 mpenesa 3anoaHeHo pas’iHyHbIM 06o-
pyaoBaHHeM, HaXOAAIMMCA TaM A0 MO-
MeHTa MouTaxa. B cayuae asapmitoro
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NOBPCKAEHHA arperara Ha MOHTAXKHOH
mIomaaxke moxer ObiTh nposefieHo Obl-
CTPOE €ro BOCCTaNOBAEHHE,

Ecan noamesausie nytd pacnogara-
IOTCA BbILE YDPOBHS M0Ja reHepaTopHo-
ro 3aja, TO NOJ MOHTZXHOW NJOULAAKH
MOXKeT ObiThb COOTBETCTBEHHG NPHNOAHAT
Haja MoJioM MaluMHHOro 3aja, 1 obopy-
AoBaHHe OyJaeT ONnycKaTbes Ha 110/ 3aJa
MOHTaKHBIM KpaHoMm. Bo MHoOrux cay-
yafgx 310 Tpebyer noaneMa peJibCoB
KpaHa, uTO YBeJHYHBAeT BHICOTY 31a-
ues. [losToMmy, rae TOJbKO BO3MOXKHO,
XKeaaresqbHo HMeTb MOHTAXKHYIO NJIO-
3Ky Ha OAHOM YPOBHE C [0JIOM reite-
paTopHoro 3ajaa.

Ilpn NPOEKTHPOBAHHH MOHTAXKHOIN
WIOIAAKHK CJeayeT TUlaTeqbHO Mpoay-
MaTh pasMellenHe KaxKaoro 3JeMeHTa
oGopynoBanua, ¢ TemM 4TO0B  Ja0CTYN
K HHM OOCJAYXHBAWOUIEro nepconana u
Kpada Obl1 yAOOHBIM.

Paubwe raashbie TpaHchoOpMaTOphi
pacnojarajuch B OTAAJEHHH OT MalluiH-
Horo 3aaa. CoBpeMeHHast NPAKTHKA npo-
eKTHPOBAHHA MNpeaycMaTpHBaeT pacno-
JAOXKEHHe MX CHAPYKH HJAM BHYTPH Ma-
IHHHOTO 3AaHHsA, B HENnoCpeACTBEHHOI
O6JH30CTH OT I'eHepaTopoBs, ¢ TeM uTOOH
VMEHLIUATh JUIHHY KaGeas,

Boiemka cepaeunnka tpauncdopmaro-
pa, Kotopasi OblBaeTr MHCcriaa HeoOXO/H-
Ma NpH NPOH3BOACTBE PEMOHTa HJH pe-
BH3HH, TpeOyer 3HAYHTEJbHOH BHICOTH
KpaHa, Kotopas OniBaeT HeHyXHa MJIA
apyroro oGopyaosanns, OGLIYHO TpPaHC-
opMaTOpBl MOHTHPYIOTCH Ha COOCTBEH-
HBIX KatkaXx. BO6au3sH Moxer Haxo-
JAUTBCA CNEHHAJ bHAs TeJeXKKa /s HX
NEePeBO3KH; C MOMOLLLIO KATKOB HJIH
TEJNEKKH OHH MOryr OBbITh [0/BE3CHbI
K OCHOBHOMY HJH BCIIOMOraTejJbHOMY
KPIOKY MauIMHHOroO 3afa, KOTophiii B CO-
CTOSIHHE NOJAHATE HX UEJHKOM H Ony-
CTHTb B NpoeM, HMeowuics Ha MOH-
TAXHONl NJoOUIaAKe, HA KaKyl-IH60
HHU3KYIO OTMETKY, AOCTaTOUHYIO JJIA H3-
pieuennsi cepaeunuxka. Mecto BHeMma
CcepleuHHKa AOMKHO ObiTh MOJHOCTHIO
3AUMIUIEHO OT aTMOO(epHBIX BJIHAHHK;
KpoMe TOro, JO0JKHB ObiTh OGecneveHbl
CTOK Macja u ¢BOoOOAHLIA MOAXOAK Ccep-
JAGYHHKY A8 €ro ocMOTpa H PEeMOHTa.

Ha smuorux xpynueix I'SC ycrauas-
JUBAIOTCA OAHH HJAH HECKOJALKO He6GoJib-
KX arperatoB COOCTBEHHBIX HYX1, CO-

CTOSIMIMX H3 TYpOHH H IeHepaTopos Mno-
CTOAHHOrO TOKA; OHM CAYXAaT s TOro,
y1o0bl OCHOBHBIE ruaporedeparopsl I'DC
Moriax ObITh BKJOYeHol B pabGory Oes
MoABOAA 3Hepruu u3sHe. 10 Tpelbyer
JAOMOJAHHTEJBLHOW CTpOUTENbHON KyOa-
TYPbl B BEPXHEM CTPOCHHM MM NOABOA-
HOH 4acTH MawuHHOro siaauus. B co-
speMennnlx I'DC Bo3GyauTeab MOHTH-
pyercs HenoCpeAcTBeHHO Ha reHeparope
¢ HCIOJAb30BalHem HaXoOAfAWErocsa mno-
6ausocTit  Morop-reHeparopa. [as o6-
CAYKHBAHHA B aBapHiHBIX cay4dasx
BCIIOMOraTe/IbHbIX YCTPOICTB, 3aTBOPOB,
OCBCUICHHSA, HACOCOB M T. Il. HA HEKOTO-
puix 'OC MOHTHPYIOTCS ABHraTe/H BHY-
TPEHHEr0 CropaHis ¢ MauWHHAMK NMOCTO-
SIHHOrO TOKa.

26. KOHCTPYKTHBHBIE SJIEMEHTHI
NOABOAHOR YACTH 3JAHHA

Mamnunpe 37aHHst  BHNOJHSIOTCSE
O6bIYHO W3 O6eToHa MM Keae3obero-
Ha. KOHCTPYKUHA noABOAHOrO CTpoOE-
HHSl 3aBHCHT OT THNAa CNHPaabHON Ka-
Mepbl — GeTOHHON HJAH MEeTaJJHUYeCcKo
Pasueps cnupanabubx Kamep onpene-
JAI0TCA THNOM TYPOHHBI, HO MNPOEKTH-
POBUIHK MOJET BHOCHTL B HHX H3MEHe-
HHSL B COOTBETCIBHH C TpPeGOBAHHAMIL
MpoeKTa.

Beronubie CnHpaabHbIC KaMepul MpH-
MEHHMB! I MOILLHOCTEH arperaros Ao
80 Teic. X8T npu  wHanopax 6—275 m.
Oanaxko HCnoab3gBaHHe 3TOr0 THNA CHH-
pajeil Aaa GOJBIIKX MOILHOCTER H Ha-

[IOPOB CBA3AHO C PAAOM TpyAHOCTEH
B BBIMOJHEHHH 5JEMEHTOB KaMepm H3:
wegesoberona. Hopmaabhas opeaunss

CKOPOCTh TeYeHHs: B GeTOHHON CnHpasb-
HOMf Kamepe He [0/KHa [1PEBOCXOMHTL.
14% MmaxkcHMaJbHO BO3MOXHOA Teope-
THYECKON CKOPOCTH CBOGG/HOro Hereue-

HHSA v=/ 2gH. Ilpu TwaresnpioM odop-
MJEHHH KOHTYpa BOAONPHEMHHKA M CIH-
PajiH CKOPOCTH MOFYT ObiTb HECKOJbKO:
noBbllleHH 0€3 3aMeTHOro YBeJAHYEeHHR:
noreps Hanopa. Ilpesbienne ckopocreit
B CNMpaJbHOW Kamepe na 60% wuan nop-
MaJbHLIMH B OJHOM MpPOEKTe Aano
yMEHbUIeHHe K. m. J. TypOuun Ha 1%.
Taxoe yBeJHYEHHE CKOPOCTH He cjeayer
aonyckarh 6e3 TulareJbHOIC aHajansa.
Co3sanne NMOBOPOTHOJONACTHLIX TYPOHH
60ab1OR OBICTPOXOXHOCTH 3HAYHTENLHO-
VBEJHYHIO0 HHCAO YCTAHOBOK, /IS KOTO-:
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pBIX BTOT THN TYPOHH OKa3ajacs Uesaeco-
06pasHbBIM,

YBeJHYeHHe pacXoj10B BOAB Ha ar-
perar BHI3BaJIO CYUIECTBEHHOE yBeJHYe-
HHE pasMepoB BOAOBOJOB H YCJOMKHHJIO
KOHCTPYKIHIO noasojaHoit uacrdH. Kak
BHAHO M3 NPHBOAMMBEIX puc. 109—112,
noTpe6oBaoch BK/IOYEHHE B KOHCTPYK-
HHIO pAfa JAONOJHHTEJAbHLIX YCTPOHCTH:
NMPOMEXYTOYHBLIX OBIYKOB, HanpaeJsio-
KX 3JEMEeHTOB, BONOMOrarTejbHbIX 3a-
T80poB H T. n. [lpn npoexruposanun
BXOJHBIX ®JIeMEHTOB CHHpPAJbHOW Ka-
Mepbl A0JKHO ObITh oOpaiueno ocoboe
BHUMAHHE Ha OoO6TeKaeMoCTb BCeX 3Je-
MEHTOB.

B ©THX KOHCTPYKUHAX BCEe BepTH-
KaZbHble YCHAHA OT arperarta BOONPHHMH-
MAIOTCA OMNOPHBIM KOJABLUOM TYPOHHBE,
pacnonoxeHHsIM Ha 6eToHe BOKpYr OT-
cacoisaiomeit Tpyonl.

Beronnas cnupajabHas Kamepa npej-
crasiasier co6oit Hanopuulii BOAOBOj, H
NOTOMY J0JKHa ObiTh NpeaycMoTpeHa
3HAYATeJbHAS ApPMHPOBKA BepXHel 4a-
CTH KaMephl /1Sl BOCNIPHSTHA BEPTHKAJb-
Horo nasaenua. Ilpu onpeaenenuun aas-
JIeHHS B CNHPaJbHON Kamepe A0JMXKEH
ObiTh YUTeH ruapapiaundeckuit yaap. Bee
IEMEHTHl CTeHOK CNHPAJbHON KaMephi
NOJKHBL  ObiTb  TILATEJBHO  CBA3aHbI
¢ KOHCTpyKuHeH noasoanon wactu. Jlas

6,80
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Puc. 109. Mamnunoe 32aune I'IC -Keokyk (V== 12 11000 xem).

/ — cuorponoft Tynnean; 2 — paGoNas rasepen; J — reHepartop: ¢ — xaGeasimd xauax 5 — nas S1TRopa;
6 — apKa apanxaseps; 7 — won.,
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Wi

2.

Puc. 111, Mamunuoe saanne 'IC Yuxamayra.

] — xaBeannl Tynnean; 2 — kpan 20 m; 3 cGopuoe nepexpurne; 4 — xpan 80 m; 5 — paGounit sareop; 6 — pemerin;
7~ HENCHTARNONNLE CKBAMIIN DHCOXOrO RABACHRNA; § ~ Apenawnue TpyOu,

[UHPOKHX CAMPAJbHBIX KaMep MOryr
OLITL  HCMOJBL30BAHL  NPOMEKYTOUHLIC
OBYKH A5 YMCHLUICHHS TNPOJAETOR Mne-
pekpuitusi. Ha punc. 109 oGpamaer Ha
ceOsi BHMMAHMC OuepTanHe MNpoMexy-
TOYHBX Oniukon, ofiecneynsawllice Xo-
pouryio ruapasanky xoaa. Ha pme. 110
NPeaACTaBJeH paspe3 1o  YCTAHOBKE
Yunep. Ha puc. 111 nan paspes no3ana-
nuio 'AC Yukamayra, a na puc. 112—
NA3aH BTOr0 XKe 31aHnus.

C TOuKH 3peHust K. n. 1. TYpOGHH no-
CTYI/IEHHE BOAB B TOABOAHYIO HacTh
31aHHA JIOAKHO OCYUICCTBJIATLCH € Ma-
ALIMH CKOPOCTAMH € MOCTCNCHHBIM YBe-
AHYCHHEeM HX K palbouyeMmy Ko.Jecy Typ-
OMHBlL M 3aTeM TNOCAGAYIOUIHM YMEHb-
lenneM K HuxkHemy Guedy. Ha puc. 113
NOKa3ano nonepeynoe ceyenwe arperara

8 B I Kpurep n JAx. A Amecrun.

I'AC Bonunesuan, a na puc. 114 — naan
(PAKTHUCCKH BBINOAHCHHON COHPAALHON
Kamepsl, Mogeabubie HCCACA0RANHSA NOKA-
3aau, uto 6ojee npocThie oyepTaHus cni-
PajALHOR KaMmepbl JAyule npHHATHIX Ha
I'AC Bounesuab. HyxHO OTMETHTDL, 4TO
MHOTOUHCACHHOCTL NPOMEKYTOUHLIX OBIY-
KOB M HANpasasiioutX CTEHOK, UeAblO
KOTOpPHX OBI10 YMEHbIIEHHe BOAOBOPO-
TOB, YBEJHYHJI0 NOTEpIO Hanopa Ha Tpe-
HHe Ha OGOALWYIO BeAHuYHHY, uem Obia
JAOCTHTHYT BBIUTPHIL B Hanope sa cuer
yMeHbIUCHHS  BOAOBOpOTHHIX 3cH. Ha
puc. 115 nawo cpasHeHHE ONLITOB MN&
Mojean paGouero KoJgeca TypOHHLI CNH-
paasHoit Kameput I'9C DBonuesnab auna-
merpom 400 mm. DTH  HCCACAOBAHMS,
npoBejaeHHsie a8 YCJO0BHH, COOTBET-
crayoux nanopam 152—183 u, noka-
3aJH, MTO NPOCTHIE OYEPTAHHA CNHPAJb-
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Puc. 112, MMaan sawmnnoro 3zasmn MAC Yukamayra,
1 — Macannoe XOSRACTDHO; 7 — PECHBEDM AN OTHKATHR BOAM N3 OTCACKBIOMeN TRYOW: J —~ BXOA B CONPAILNYIO XAMEDY;

4= 3x0% 8 oOrcacusamyo THyldy;

HOMt KaMepbl BLITOAHEEe NPHHATHIX HA
'SC Bouuesnan.

Kak npasuao, cCJ0XKHBIE KOHCTPYK-
HH BXCAa BHI3LIBAIOT YAOPOXKaHHE CO-
OpYXKeHHsi, No3ToOMy HauGosee Kexaa-
TeJAbHBIM siBAsieTcs odopmieHHe BXoaa
no cxeme Ha puc. 112,

Meraaanueckne cnupasabubie Kame-
PH NPHMCHHMB XAt J1060ff MOIHOCTH
H JA6uX Hanopos cebiue 12—15 M.
Jlaxke npH HH3KHX Hanopax cnupajib-
Hble KaMepb! H3 MeTajlJa MOryT KOHKY-
pupoBarb ¢ GETOHHBIMH BCJAEACTBHE

S« HACOCH AR BOROOTANES,

CAOKHOCTH XKeJe306eTOHHBIX KOHCTPYK-
uuit ann wuskoHanopuwx I'acC.
Cpeansisi CKOpPOCTbL B METAMAHYECKHX
CIHPAJbLHLX KaMepax He J0.JKHa npe-
sBuath 16% Tteopernueckofi cropocTH

ncrevenns (v=V2gH) u Bo BCcAKOM
caydae He 1oaxHa Obith Goaniue 6 m/cex.
B Merasanyeckux TypOHHHBIX Kamepax
MOKHO JONYCKaTh HECKOALKO MOBBLILICH-
HHe CKopocTH, mnpumepHo ao 20%
TeopeTHyeckoit cxkopoctH csoGoaHoro
HeTeverns. Meraaanyeckas CnupaibHas
KaMepa pacCUHTHIBAGTCA Ha NOJHOE
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Puc. 113, Mamuusoe saaunue -['9C DBonuesuan.

Ocs bsryna

185 21,95
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4.02 t—l - 35,68

Puc. 114, ITaau conpaasuoil kavcpw [IC Donuneniats,
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8" —— Puec. 115, Cpasuenne

z‘ MOACALALIX HCMTWETANKA

&2 CumMparbHOf KaMep

Q10 Q15 Q20 025 Q30 O35 QW0 Q45 Q350 B0 Q8K 470 8%

I'S5C bouneswas (1o

BHYTpeHHee aapaenue 6e3 yuera pasrpy-
Mawouiero aencrsius OeTona; noayyeHHas
B pe3yJabTare pacuera TOJAUWHHA CTeHOK
Kamepn OOBIYHO YBEJAHYHBACTCH HEe Me-
Hee YeMm Ha 3 Ma AJN yyeTra HCTHpaHHUSA
CTEHOK KaMepbl HAHOCAMH.

Ha puc. 116 # 117 noxkazaun xapax-
TCpHLIC CXeMbl MalUHHHBIX 31aHuil ¢ pa-
AHAALHO-OCEBHIMKH TYPOHHAMM.

A e, abcuucce — MOWHOCTD
Ha MOAGAW B 4. C. 1O
- OpARHATE — K. 0. A)
: '=___.=1}
M T ——
2 Bapuanm

[TpocrpancTBo nepea  TypOHHAMHE,
o1 NOAOM TeHepaTopHOro 3a’na, Kak
noxkasano Ha puc. 111 u 113, 3auaro
raaepeefi, naywmeii B1oJab BCero 3gaHus.
B sroft ranepee o6biuHO pacnoaaraiorcs
Bce Tpybonposoab!, MnpeaHasHauyeHHbIC
ANt YNpaBJAGHHS arperaraMu: Macho-
1POBOAN, BO3AYXONpoBoAW H T. n. B pa-
A€ cayyaes 3Ta rajepess UCNoOAb3yercs

Puc, 116 I'IC Ksnuacron-"Yunnesa.
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Puc. 117, Mawnusoe 3aanse 'IC Kownosmuuro.

] — 3azemnenne; 2 - dnaep:

A9 pacnodioenus B Hell Kabeaeil, xorts
OOLIYHO MNpeanovuTaioT KabGeapHylo ra-
JAepelo jenarb CaMOCTOATEAbHOH ¢ npo-
Kaaaxkoit xKabeass B cneusanabHblX KaHa-
Jax noa CbEMHBIM 10JoM, obecneyu-
BAOIKM YAOOGCTBO peMOHTA M Haasopa.

O6aacTH npUMeHeHHss  PasAHYHbIX
THNOB CNHPAJLHLIX KaMep 3aBHCAT Or
MECTHBIX YCAOBHK M (pasMepoB arpera-
toB. Ha puc. 118 naum npuGAMKeHHbIE
npejae/ibl Hanopa ¥ MOWHOCTH AAS KakK-

~_poro tuina. Ha puc. 119 noxasansl aony-

CTHMBIE CKOPOCTH MPH NCUHOH  MOMLHO-
CTH AAs CNHPAJLHBIX KaMep PasiaHYHbIX
runoB. DBojee BbICOKHE CKOPOCTH CO-

3 — xpan; 4 — pagouee Xoaeco: §— aApenamuan

6 — ancxopuft

rpyba;
SATBOP; 7 = peuieTRN; & — NOABEMHUK AR PLICTKH; 9 - XPAR AAN NOABCME 3aTB0pOB; /O — rpoMOOTROA.

3faloT Heycroiiuusyio paborty arperara.

[IpuGankennoe onpeae/ienne pasme-
POB ClIHPAJbHON KaMepsl B 3aBHCHMOCTH
OT pacyeTtHoro Hamopa Auamerpa pabo-
yero Koseca u Kosdduuuenra OuCTPO-
XO/IHOCTH NOKa3aHo Ha puc. 120 u 121
AJIS paHaJbHO-0CeBOil M TponeaepHo
TypOun. BoJsee TOYHBIE pacyerbl BHINOJ-
HAKOTCA 3aBOJAMH-TIOCTABIIHKAMH,

B pasmepax cnHpaabHOft Kamepnl
AJ19 MOBOPOTHOJONACTHOR H nponesaep-
HOH TypOuH npu OAHHAKOBOM HX AMa-
Merpe Hmeercs Heboabluas pasHHIA.
JTa pasuuiia o6yca0BJACHA TEM, YTO No-
BopoTHGUIONACTHAA TYPOGHHA NPH NOJIHON
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Puc, 118, [Anarpamma wsowmuocrefi # Hanopos TR [ o
ATA PA3HEX THHOD TYyPOHMAWX KaMep. 5
] = GeToNMIe; 2 — CTaALMNE Xacuanme; J— Craasune " e —
chapibie; 4~ CTPYANO-XOBIIOBIIC, _ =~
o

Harpyske nponyckaer pacxoid BOABI, . —J

npubaunsuteabno Ha 129% Goabwinit, yem A

nponeJsiepHas. l’Ionepetmoe CEYEHHE ME€- Puc, 120. [TlpnGamsureapnnie yCTaNOBORHHE

TANJIHYECKON CnHpaabHONl Kamepw Oni-
BaeT OOLIYHO KpyramM, a OeronHofi—
yaule BCEro TpaneueHaaJbHulM C OKpyr-
JCHHBIMH  YIVIAMH,

OrcacuiBaiole Tpy6sl Kak 3JEMEHT,
B 3HAYHTEJBHON Mepe onpeaejasiomu
K. M. A. arperarop, NPOCKTHPYIOTCS H
PaCCUHTHIBAIOTCA 3aBOJAOM, NpeACTaBJaAs
coboit oaHy u3 uacreit TypOuHuoro o6o-
pPyLOBaHHA.

B coBpeMeHHBIX MalIHHHBIX 3aHHAX
oTcachiBalHe TPyOH  NPHMEHSIOTCS
pasJHYHLIX THNOB, HaHGojee Xxapakrep-
Hble M3 KOTOpPhHIX NpHBeaeHH Ha puc. 122,

» — " -

3
e

(#4 | N
~

Puc. 119, KpuBue aonycTHMmX cxopocreft s
PAaSAMYHLX THIAX CHOHPAILHLX Kamep,

| —ayrynnue; 2 —crpyfino-xosmonne: I3 — OTKpPHTIE;
4 — crapnme; § — Gerounue;

pasyepu paaHanbHo-ocesuwx TypOHM,

Kak npaen’o, BHIXOA M3 oTcacwhiBalouleit
TpyOBl HAXOAMTCH HHXKE pycJa pexH,
IOSTOMY CONpsiKeHHe HaMHH3LWIEeH TOUKH
C OTMETKOH pycsa BHIMOJAHSETCA B BHIAE

:

- ——————— -

150 —

et [ )~

1,552,

|

Puc. 121, TlpuGansureasnne ycranopounne pas-
MEpH 1S TIOBOPOTHOAONACTHHX TYpPOuH.
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Puc. 122, Tuanginie XKOHCTPYKUMI OTCacusaoulnx rpyos.
4 — APAMOOCHAR; 6 — XOACHMATAR; # ~ FIAPOXIN; & ~= WIIKIL  KONOUIAIWNAN; 0 —~ AMCOKAN  KONOMAAILNAR,

1noJI0roro pacr‘;;yda C Pas’sNHYHBLIMH Ha-
kaonamu ana. Hakaon ana xosuia o6biy-
HO PEKOMEHAYeTCs NpPHHHMAaTh B npene-
aax 1:6—1:4, no ne xpyue; npu 6oab-
UHIX VKAOHAX OTMEYEHO CHHIKEeHHe K. 1. 1.
Typ6unnl. HanGosaee ynorpeGHTEAbHBIMH
THNaM® Tpyl6 ABASIOTCA MpPAMOOCHAN
M KOJeHyartas OTCachBaouHe Tpyowl.
Vron pactpyOHOCTH HE mnpessinaer 7°

Konenyaras tpyGa Aaer SKOHOMHOE
pelleHse, NOCKOJLKY OHa Mo3Boasier
YMeHbIHTL TAyOHHY BeieMKH. Ee aanna
cocragaser 2,5—3,7 auamerpa paoGoye-
ro KoJaeca TypOHHH,

Cnupadblble KaMepsn pacnoaoxeHb
o0LYMHO Haa ypoBHeM HHXKHero Obeda
H MOTryT ONOPOXKHATHLCH CHEMHAALHBIMH
orpoasuwM TpyGami. Ha maamx I'2C
HHKAKHX YCTPOHCTB AJsi MPHHYAHTEAb-
HOro omopoxHeHus He tpebyercs. das
Goavuinx I'AC noaxuw OwTL npeay-
cMOTpeHbl npucnocobacHus AAs  NOA-
HOTO  ONOPOXKHEHHs  OTCACHIBAKOLINX
Tpy6. Cyuiectsyer psii npHeMos oOno-
poxnenusi, B oanom cayuae or obuiero
Tpy6onpososa, NPHCOCAHHEHHOIO K Ha-

cocy, 1eJa10TCsl OTBOAB K Kaxaoil orca-
coiBaoweit TpyGe. B aApyrax caywasx
CTABHTCA  MHINBHAYAJbHBI HacoC Ha
Kaxauit arperar. Jlis orXXHMa BoaAn K3
orcaceiBalouwel TpyOm u nepesoaa re-
HEPATOpPa B PEKHM CHHXPOHHOrO KOM-
NEeHCATOPa CAVKHT KOMIpeccop.

IMoaBoanas wacts MauwlHHHOrG 3ja-
HHA JIOJIKHA BKJAO4aTh B cels KOJJaex-
TOPHLIC Tajeped K ApeHaxHbie TPyOH.
Ha xoaaekropusix raaepeit Boga cneus-
AJLHLIMI HACOCAMH OTBOAHTCH B HHXK-
Hult 6bed. Jlas srofl nean uesaecooGpas-
HO VCTpauBath AYGJHPYIOUHE HACOCH.
Kak nokasaina npakTHKa, HeKoTopHe
asapu Morau 6ut ObTh H36ernyTel npu
STOM npocrefileM MeponpHATHH.

Jlas oGecneveHust ONOpOXKHEHHsT OT-
CacuiBalOWKUX TPy6 Ha BHIXOAE HX J0JK-
Hbl ObITL PacnojicyKenbl 3arBOpPH HJN
peMouTHnie 3arpaxaenus. Jlas sroi
eJH YCTpauBaloTcs nasm B OmuKax H
MOHTHPYIOTCA NOABEMHLIE YycrpoficTa
TaKHe Ke, Kak B Bepxuem Gbede. Che-
Ayer yuHThiBarh, uTro palboune 3a-
TBOPH B BepxHem Obede BKIOMAIOTCSH
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B paGoTy NOCTATOYHO 4AacTo, B TO Bpe-
M5l Kak B HHXKHeM Obede oHH HCNOAL-
3yloTcs or cayvas K cayuaw. IMostomy
34TBOPH W 3arpaxiaenus B HHAHEM Obe-
de A0/MKHB  NPOEKTHPOBATLCH  MHHH-
MaJIbHOM CTOHMOCTH 3a cyer GoJee Mea-
J€HHON YCTAHOBKH uX ua wmecro. dan
60JblHX OTCACHBAIOUHX TPYO nesaerca
HECKOJIbKO MpOJIeTOB, MNEPEKPHIBACMBIX
SarpaxACHHAMH, KOTOPHIC BHIOJAHAIOT-
CSl HJIH JIePEeBAHHBIMH—Isl MAJBIX NpO-
JETOB, HJAH  MEeTANJIHYCCKHMH — U
GoAbuInY,

Jlas npeasaputesbHOro NpPOCKTHPO-
BaHHS NpejACTaBjser HHTepec onpejene-
HHE pa3MepoB H 00LEMOB NOABOJHOI
qacti 3nanus ['AC B PyHKUMH OCHOBHBIX
napamerpos arperaros. Jlas srofi wean
onpeneasiercs o0beMm NOABOAHON HacTH
31aHHA H MOHTAKHOH NJOLLAAKH N0 Ha-
PYKHBIM pa3sMepaM H YMHOKaercs Ha
0,6, yro aaer npumepunit o6vem Geroua,
NnoTpeGHLIA A5 MOABOAHON HacTH.

Jas 0oJiee TOYHBIX PacueToB MOXKHO
HCnoAb30BaTh rpadux ua puc. 123, xo-
TOPLIfl NOCTPOEH MO AAHHBIM MIIOrOMHC-
Jdennpix npoexros. Ha rpajpuke o6nem
GetoHa naercsi B (PYHKUMH  BeJHYHHBI
Hanopa.

IM'mapasanka nuxkHero Obepa IC
ABAACTCA OAHHM M3 Haumenee paspalo-
TaHHLX BonpocoB. B ro Bpems Kak 3a-
Tpaunsaiorcs GoabtiMe YCHANS Ha Q10aY-
YeHHe LenecooGpas’nbiX Pa3sMepoB BOJAO-
NIPHEMHHKOB, CNHPAJLHHMX KaMep W OT-
cachBaouux Tpy6, ruapasanka HHKHE-
ro Obeda pelaeTca oueHb NPHMHTHBHO,
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Puc. 123, O0uesmu Gerona AR MamnuAux 318+
wuit I'3C.

| — BEAONER modonpuesuue yerpoficrea; 2 — Ged poao-
apHeMUMX yeTpoRcTa,

NPpH PaccMOTPeHnH
CTHKH ypoBHefl,

Mexay tem aas yenewsoit pabotil
'AC tpebyercs Tware bHblii  aHaaus
YCJIOBHH OTBOAA BOALL OT IHAPO3IJIEK-
Tpoctanunil. HeoGxoaumo noapoGuoe
H3YYEHHE PEeXHMa YPOBHEH B HHKHEM
Obede, pexkuma mnepexkatoB MW ApPYyrux
SJEMEHTOB pycJa, BAHAKONIHX Ha YPOB-
. B otaeasnbix cayuasx ueaecoobpas-
HC NPOBOAHTL MOACJABHBIC  HCCJAe10BaA-
nus. OcoGeHHo OTBETCTBEHHHIM ABJAET-
Csl YMACTOK, HA KOTOPOM OCYULECTBJsACT-
C ConpsKenue Nnoroka, BHXOASAUWEro M3
OTCacHIBAIKUX TpyO6, ¢ NOTGKOM, npo-
XOAAUIHM 4epe3 BOAOCAMBHBIA () poHT.
JI0KHB GHITL HCCACAOBANN PASJHUYHBIC
pPeXRHMB  ypOBHeRt HuKHero Obeda,
C 1eM uTOOn NOAYYHTL MpeacTaBaAeHHe
0 BO3MOXKHOM BHIMPpPHILC B Hanope 3a
CHOT JAyHluel SKCnayaTauny OTBOASLLKX
yCcTpoiceTs.

Jas pasanunuix peKk ¢ pasaHuHbBIMH
YKJOHAMH I HACHIUEHHOCTHIO HAHOCAMH
MOTYT HAGJI01aThCHl PasMbIBB HHKHEIO
Ovedha, Kotopnie AAOT NOHHAKEHHE YPOB-
HA, B HEKOTOPHX CJAYUasfX HiKe npejie-
Ad, J0NYCTHMOro 110 yCJAoBHSAM 3aronse-
HHS OTCacKLIBAIOWHUX TpyO. B oTaeabHbiX
cayuasx HuxHHil Obed MOXKeT AKKyMYy-
JUpoBaTh HAHOCH, cOpachBaeMble uepes
NJOTHHY, BCACACTBHE Hero OGYAYT YMEHb-
WATHCA YKJOHB W NOBHILATLCA YPOBHI
nuKHero Gbeda, 4TO AaCT yMEHblUIEHHE
nanopa I'SC. Tak Kak no stoMmy Bonpo-
cy He Moryr OuiThb npeanoxens obuine
peUIeHHs,, NPOCKTHPOBATL CONpPSIKCHIE
anannsn ['IC ¢ mukunm Obedom NpHUXO-
ANTCA B KaXJA0M UACTHOM cJyyae che-
UHAABHO € YHMETOM MECTHBIX VCAOBHIL

TOALKO XapaKTepH-

27. BEPXHEE CTPOEHHE MAWMHHHOIO
3AAHHSA

Hasunauenne Bepxnero crpoeHHs Ma-
UIMHHGTO 31aHHS COCTOHT B 3alluTe MC-
Xanu3MoB H o6opylosanus OT Bo3aeil-
CTBHS HA HHX aTMOCPCpPHLIX OCAAKOB M
CO31aHHH HEOOXOAMMBIX  YCJAOBHI A3
ux skcnayaraunn, Iaanosue pasmepu
BEPXHEro CTPOCHHS ONPeaAeasiorTcs Ko-
andectsoM # raGapuramu o6Gopynosa-
WS, BHICOTA € YCTaHasAHBaercs B 3a-
BHCHMOCTH OT pasMmepa HanOOALIIMX
Aerajei, NPOHOCHMBIX KpaHoMm. B Bepx-
HEM CTPOEHHH A0AKHB OnThb obecneve-
HL CBGOOAHBIE MPOCTpPAHCTBA AJA8 NpO-
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xoja nepconana, nepesoca o6Gopyaosa-
HHA H MOHTaXa M JeMOHTa)a arpera-
ToB. B page cayvaes MNPHXOAHTCA
yCTpauBath AONOAHHTEAbHbIe MPHCTPOM-
KH X OCHOBHOMY KOpnycy 3aaHHa AJA
pacnoJoXeHusi B HHX NyJbTa ynpasJe-
HHA W APYTHX NOMEleH#Hi.
DKOHOMHYHBIMH SBJAAIOTCA YNPOLUEH-
HBle THNBI BEPXHHX CTrpoeHHil, B KOTO-
PHIX KDOBASL pAacnojaraerca Henocpei-
CTBEHHO Haa BO3OYAHTEAAMH HAH XKe
HaJ KaXKAblM arperaToM yCraHaBJHBaeT-
CA METaJJHYEeCKHH KOXKYX ¢ pasMepaMu,
JIOCTATOMHBIMHE /5T NPOXoaa OOGCAYHKH-
paloulero nepcosana. B nepsom cayuae
KPOBJIfi JIeJIaeTcsi OTKaThiBalowencs Haa
KaX/IbiM arperatoM Aias BO3SMOXHOCTH
ero MOHTaxa;, BO BTOPOM cJjyuae Kpa-
HOM NOAHHMAaeTcsi Bechb KoxXyx. Bce one-
palliy BBHINOJHAIOTCS KO3/10BBIM KPAHOM,
nepeABHraloIMMCs no BCeH JJIHHe 31a-
uusa. [1pu 3rcit cXxeMe nyJabT ynpabJjeHHs

H BCNOMOraTeJbHBIC TIOMEIUEeHHs pacno-
Jaraitcss Ha Oepery B KOHUE 31aHHA.
TunuuHble NPUMEPH TAKUX KOHCTPYKUHHA
H3o6paxennl Ha pHc. 124 u 125.

Ha ycranoske Kentykkn (p. Tenne-
cu, puc. 124) noeryn K arperaraMm ocy-
LIECTB/ASETCSH Yepe3 MpoeM, YCTPOeHHbIA
B NEPEKPHITHH 31aHHA H 3aKpbiBaeMbif
Kpuikoit. Bce ManunyasuHmd ocyuiecr-
BJAsIOTCS  250-TOHHBIM  KO3JIOBHIM  Kpa-
HOM.
Ha ycranoske Barneaa (puc. 125)
MOAXOA K arperaraMm OCyUIeCTBJISACTCH
TaKxKe 4Yepes3 KpoBJalo, KpaH HMeEer TOJb-
KO OJHY HOry, a APYrow €ro KoHell ABH-
xercs no crenke. Ha BHHOCHOH KOHCO-
JH Pacno/oXKeH NOJAbEMHHK /s 3aTBO-
pos HHXKHero Gbeda.

Ha ycranoske Hopsya (puc. 126)
KAJKABI arperar WMeer CBOM JIerko CHu-
MaeMblit KOXYX, a KaXAuL# reseparop
060pyA0BaH HHAHBHAYAJILHOH UHPKYJIA-
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Puc. 124, Mamnnso ¢

N = 134 Tiec. xom.;

spaune M'IC Kenrykxa.
H o= 14,6 x.

] — xaGe AMNAR Talepen; 2 — 3aT0p OTCACKBAOWER TPYOW; J — ApeHAXNAR raacpen; 4 — 3aTHOD

BOAOHPHEMNEKA; § — PDEWETAN; 6

~ BXOA B OTCacHMOWMY© TPy Oy,
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Pue. 125. Mawnusoe saaumne 'SC Darreax.

N = |50 vance, xem,

! = duaep 132 xe; 2 —poR0OTOOINOR TYRNEAL, J = RDONM; ¢ — NOMONTAUNONNNIC CXBANCINL,
§ — aspanuonnan Tpyon; 6 — pewerxa; 7 — xpan 70 m,

IHOHHOA CHCTEMCH BO3JAYUIHOIO OXJax-
aAennn. Kpan uMmeer oaxy AAHHRYIO HOTy
CO CTOPOHN HHKHEro Obeda.
[Momewensss  MaWHHHBIX  312HKA
OTKPBITOrO THNA JAOCTATOMHBI TOJBKO
ans ocmortpa arperara. Jlemonrax oc-
HOBHOrO 0GOPYAOBAHHA OCYUIECTBASErcs
yepes Kposaw. Mmeerca oaud cyuecr-
BeHHLIl HEN0CTATOK OTKPHLITHIX THIOB
3/1aHKil: nocae TOro Xak 3allHTHOe ne-
PEKPHITHE HJIH KOXKYX CHSTHI, BCE OCTalb-
Hble OJCMEHTH arperatop MNOABEPKEHb
at™MochepHOMY BAHAHHIO #H  TIOTOMY
AOJMKHB NEpexpuBaThea GPe3eHTaMu MK

Heo2A n

BpeMennbMu yexaamu. [Tosromy ycrpoit-
CTBO OTKPHTHX THnos 3naunii [IC
B CCBCPHBIX YCJAOBHAX HaXOAUTCHA NOA
coMHerneM. HanGoasiuan sKoHOMHUsS NPH
NPHMEHEHHH OTKPHITOro THNa AOCTHraer-
CA  AA8 MAMHHHBIX 313HHA  KPYynHBIX
I'2C. Kpome Toro, npn Goabuiom uucae
arperatos npH BHBOZe OAHOrO H3 HHX
B PeMOHT HeT o0colboit HeoOX0AHMOCTH
OLICTPO BO3BpaMlaTh K HEMY Kpau:
arperar Moxer Oe3aeficTBOBATH HEKOTO-
poe spems. [Has maaux I'9C wneob-
XOAHMOCTH YCTPOfiCTBA psaa BCIOMOra-
TeAbHBIX NMOMELEHHA MOXeT BLI3BaTh
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Puc. 126, Orkputwit Tun 3zamun IC Hopsya.
Tpu arperata no 228 Tuc. xom.

saTpaTtel, GOJAbluHE, YeM SKOHOMHS, NoO-
JAYYeHHAs OT OTKPHITOro THNA.

3aKpuiTeit THI MaWHHHCTO 3AaHHA
npeaycMarpHBaer nepekpniTHe  BCero
o6GOpYAOBAHHA C PACnoOAOKEHHEM BHY-
TPH 31aHHA MOCTOBOrO KpaHa. Bmicoko-
BOAbTHHE TpauchopMaTopul, Kaxk npasu-
N0, pacnoaaratorcs BHe 3aanus. Cpasue-
HHE OTKPHITOrO H 3aKpHiTOr0O THMNOB
AONKHO ObiTh CAENaHO HA OCHOBAHHH
TULATEAbLHBIX NOACUETOB, OAHAKO B 60.b-
WIHHCTBE CAYMACB  IKCNAYATAUHOHHDLIA
NepcoHas NPeANOYHTAeT 3aKPLITLIL THN
37aHds, B KOTOPOM AEMOHTAX H PEMOHT
arperatos MoOryT .NPOBOAHTLCA He3aBH-
CHMO OT YCJOBHIl MOroasl.

[Mpu nNpoexTHpOBaAHHH MAIIHHHBLIX
3NaHHA Heo6GXOAMMO YHYHTHIBATHL AapXH-
TEKTYPHYIO CTOpPOHY Bomnpoca. Xors Ma-
WHHHOE 3aanue npeacrasaser coGof
YHCTO NPOH3BOACTBEHHYIO KOHCTPYKIHIO,
OHAKO MNPH PAacNoOJOXKEHHH 3SAaHHA
BOJH3H JIOPOKHBLIX  Marucrpajef HJau
KYJAbTYPHBIX UeHTpoB HeoO6Xoaumo 00-
pauarb BHHMaHHe Ha BHLICOKOE KauecTso
aPXHTEKTYPHOro O(opMICHHS.

Her nukakoil HeoGX0AMMOCTH NPOEK-
THPOBATH  JIOPOroCTOAlIHE  SJAEMEHTH
ANs  apXuTeKrypHore  odopMJeHns.
Hmeercas MHoXecTBO mpuMepos sddex-
THBHO BHIMAAAAUMX KOHCTPYKUHA H3
meae3o6eToHa, KApNAYa H APYraxX Helo-
wmx Marepuanos. Owuenp TnpHBJICKa-

BEPXHHE CTPOCHHS 3NAHHA, Bhl-
me H3 OOBIKHOBEHHOrO KHp-
ﬁ;-‘ € OpPHAMEHTHPOBKOW H3 SJAEeMeH-

TOB HanpsKeHHO-apMHpoBaHHoro O6ero-
Ha (puc. 127).

Buyrpn saauns nomxuo 6uite o6pa-
ICHO BHHMAHHE Ha UIMPOKOE MNpHMeHe-
HHE OKPACKH, TaK Kak 3TC pesKo yayu-
WIAeT BHJI, NOYTH He H3IMEHAS CTOHMO-
cti. Bech HHTCpbEp MAWHHHOrO 32aHHA
N0/KeH MPOEKTHPOBATHCA ¢ HCNOAL3OBA-
HHEM NPOCTHIX M JelueBblX MaTepHaaos
CO CTPOrHMH JHHAAMM M pacUBeTKoil.
ﬂpu MPOCKTHPOBAHHN MAWUHHHLIX 32a-
HHHE HeoOXxoauMo ofpalars BHHMaHHe
Ha TO, YTO OHM JOJIKHBI CO3JaBaTh Be-
HATAEHHE nNPOYHOCTH M MACCHBHOCTH.
Jlerkne, Bosaywhnie ¥ (Qanracruyeckmue
dacaas  HeyMeCcTHH S MAlUHHHBIX
3aauni.

B kauecTBe HeCyWHX 3JAeMEHTOR
3aainil A0MKHB OuTh, Kak npaBHAo,
HCIIOAL3CBaAHBl  XKeJMe300eTOHHBE paM-
Hble KOHCTPYKUHH. B HEeKoTOpHX cayya-
AX A5 NOANEPKANHSA MOCTOBHIX KPaHOB
BO3MOXHO YCTPOHCTBO MaCCHBHBIX CTEH.
[lupoko Mcnoabayercs aas  BepxHero
CTPOCHHA 3aaHMIT XKeae306eToH, KOTo-
PHifl Ja€T NpeKpacHoe apXHTEKTYpHOe
peumennte. Hexeaareanno ycrpoficTso
Goabwux naouajneft GETOHHHIX CTeH,
KOTOpHE MNJ0X0 BOCNPHHAMAIOTCA raa-
30M M Ha KOTOPHX O4YeHbL 3aMeTHu
TPEIHHB U HEePOBHOCTH.

Hna yerpoiicrsa GeTOHHMX CTEH HaH-
Goiaee ueaecoobpasHo  HCNOJAL3OBaHHe
aGcopOupyoweil  onaayGkH, KoTopas
A2eT MJOTHYIO, XOpOoIIO CONPOTHBAAI-
myiocss Bpemesst  GETOHHYIO JNOBepX-
HOCTb.
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Puc. 127, Mawnunoe saaume T3C Ceildp XapGop.
N =7 X 31,4 Tuc. xem.
OcoGoe BHHMaHHe ACAKHO GbiTh 06- BHE, TaK M BHYTPH SHAAHHS JOJIKHH

PalleHO0 Ha OCBELIeHHE M BEHTHJALHIO
MamwHHHeX spannit. HeoGxoaumo oGec-
NMeYHBaTh TIOCTOAHHBIA M AOCTATOMHBII
NMPHTOK CBEXKEro BO3NyXa B TENaylo no-
rojy H OTBOJ ropsvyero Bosayxa OT re-
HepatopoB. OcaelleHHe A0JKHO OHITDL
JOCTATOYHLIM, OJAHAKO YpesMepHoe Ko-
JIHYECTBO OKOH NPHAAeT M3AHIUHIOW Jer-
KOCTh 3/1aHHIO,

[lon MalWHHHOrO 31aHHA JOJKeH
HMETh HEOOXOAHMYIO INPOUHOCTH, MTOGHI
obecneynBasoch BOCNPHATHE Harpyskn
oT MexauuamMos u Maumd. Kauvecrso
NoJIOB HOJKIO ObITL BLICOKHM, 4TOOH
ofecrneyuTbh MJHTEILHOCTL HX 3IKCnava-
Taund. B Mecrax, rae MOXKHO OXHAaTh
fIONAaJaHuA Macja Ha M0J, XKeJAaTeJabHO
YCTPONCTBO MNOJOB H3 KepaMHUYECKHX
TIHTOK.

HaunGosbinee pacnpocrpanenne s
MALIHHHOTO 31aHHS TOJYYHJAH [MJOCKHE
KPOBJIH B BHAe esae300eToHHOro nepe-
KPBITHA C NOKPLITHEM H3 BOJAOHCIPOHH-
naeMux acaabToBHIX MartepHaJos. Lle-
Jieccobpa3Has KOHCTPYKIHS CONpAKeHHs
KPOBJH C napaneromM naHa Ha puc. 128.
KpoBasi  BuINOJHSIETCS  JIErKOro THna.

eJIaTeJIbHO HCNOJL30BAHHE TIHICOJN-
TOBLIX MJIH JAPYFHX MSACKHX MJHT No »xe-
JIe306eTOHHEIM fankaM.

Bece JecTHHUN JOMKHB BHINOJHATH-
CA H3 CTaJaH HIH GeroHa H obf3arelbHO
cHaGxatbea nepunamu. IlpH KpyTH3me
JeCTHHNM CBHILE 45° Heo6GXOAMMLI ABY-
cTropounue nepuaa. Bce orsepcrHs
B JIECTHHYHOM KJ/IeTKe H IVIOUIaAKH Kak

CHAOXKaThCsl OrpaKACHHAMH,

BonocnaGxenne aas  OXJAaKAeHHA
NOJAMWMNNHHUKOB H TpaHChHOPMATOPOB H A
obulero noJb30BaHHN OOLIYHO OCYLLECT-
BASETCSH M3 OJHXKallero BOAHOro HCTOu-
HHKa. J{19 BHICOKOHANOPHLIX YCTAHOBOK
Bofa 3abupaercs u3 Tpy6GoOnpoBOAOB,
a ANA HH3KOHAMOPHBIX——HENOCPEACTBEH-
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Purc. 123, [letaan Mamaudoro -3Aanus,

G~ OQOPMACHNE KapuHsa: 6 — KX HCTPYKUNA napanera.

] —=meAubR JHCT; 2 ~— AcpeBRHKUR GpyC: 3 — rHAPONIOAN-

wna; € — COTOHHAR PAITA; 5§ — CTeHKAE; 6 — cO pHEe SXxC-
MeNTHN; 7 — Cacanux.
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HO u3 Boaonpuemuuxos., las asapuitno-
ro pesepsa B TEXHHYECKOM BojaOCHabxce-
HHH ueaecoobpasno noakaioyars [3C
K TOPOACKOH BOAONPOBOAHON CETH BOXO-
cHaOxenns. as kaxaoi TypOuHsl noit-
BOJ BOAB BHINOJAHAETCH WHAHBHIYAJALHO.
Bozonposoaubie JHHHH He HOJXKHBI Npo-
XOAKTL BOJAM3H SJEKTPHUYeCKoro obopy-
noBaHuA. ¥ BCeX KpPAaHOB, OTBOAOB #
BeHTH/IeH HEOOXOAHMO NMpeAVCMAaTPHBATL
CTOKH BOJIBI.

Kpbiiua ® Bce noasi JOMKHE CHAO-
KaThC  JApCHAXKHLIMH  TpyGaMmu, yaa-

JEHHBINK OT 3JeKTpHUecKoro coGopyno-
BaHHsl, ¢ BWBOJOM <CTOKOB B BepXHHMA
H HHXHHIA Obedwl.

HauGonee taxeaniM 06opyroBaHHEM
CTaHIHH ABJSIETCA KPaH—MOCTOBOA HJAM
KO3JIOBhifi—B 3aBHCHMOCTH OT THna 3aa-
nua. Onna H3 XapakTepHBIX cXeM pacno-
A0KeHHa OGOPYAOBAHHA H TOABEMHLIX
icrpoﬁcm KpaHa nokasaua Ha puc. 126.
(0NIHYECTBO KpaHOB (OAMH MJH ABA) M
KOJHYECTBO TeJeXKEK Ha KpaHe onpeje-
JSIOTCA BECOM M cccraBsoM oGopyjoBa-
HHSA.

IVIABA OJIMHHAIILIATAS
IKCIJIYATALLMSI THAPOSJEKTPOCTAHLHUHA'

28, OGLUHE BONPOCHI OPTAHH3AUHH
KCIVIVATAUHH

Yonemwras skcnayatauus raaposnex-
TPOCTAHUKA BO MHOrOM 3aBHCHT OT npo-
AYMAHHOCTH NJaHa 3SKCIIYaTallHH, chne-
IHAJBHO st Hee BuIGpanHOro. 3Iror
nJaH A0JXKeH BKIoYaTh B ceGsi He TOJb-
KO OpPraHH3anMio SKCIJayaTtalluH, HO M
OCHOBHBIE CpeACTBa, KOTOPHIMH Oyier
IPOH3BOAKTLCA paboTa, a MMCHHO: HHCT-
PYMEHTH!, JIHHHH CBA3H, HCNBITanHe o060-
PYAOBaHMA, H3IMEpPEHHA AJs8 cocTasJe-
HHS NPOrHo30B M OTYETCB.

ITepBriM 11aroM OpraHH3amME 3Kc-
nayatauss asasiores nonbop w noaro-
TOBKa MeépcoHasa, Kotopuii Oyner ¢ak-
THYeCKH palborarb Ha CTaHUHH, noajaep-
AKHuBath OGecnepeGofiHOCTL ee IKCnaya-
raunn. [Ipu paspaGorke naama opra-
HH3AIHKW CcJeayeT HMerb B BHAY, 4TO
JHCNeTYepPCKas MJH OnepaTHBHAas rpyil-
na fABJAAETCA UEHTPOM 3SHEpreTHyeckoil
CHCTEMB M ¥TO Jl00as Apyras uacTh
OPraHM3auHl JoJKHa ObiTh NOAYHHEHA
efl. Coctas nepcoHasia 3aBHCHT OT MOUL-
HOCTH YCTAHOBKH, 4YHCJA arperarvos,
CJHOXMHOCTH KOMNOHOBKH, a TakKke oT
toro, Gvaer an '3C asroMaTH3IHpOBaHA
uap Ges asromatnzaunu., Cocrae nep-
COHana TaKkKe 3aBHCHT OT TOro, Ha-
CKOJABKO ycraHoBka Oyjer VAOBAETBO-

' I Faasa nana B COKPRLICHHOM  mepesoje.
KOMEHAAUNK, NPHBELEHHbNE B r1ase, Xapakrep-

w4 2as ycaomnl CLIA.

-
N

PATH CBOH HYXIL B 4YacTRH 3Kcnaya-
TalUHH, pacueTos cHaGKeHHs H T. n.

Ha T'9C cpeancit MmomuoeTH o6bIMHO
HOSMHB  OBITh  HCTHIpEe ONepaTHBHLIE
rpvans: 1) nepconan, cBA3aHHHIA ¢ 3KC-
nJayarauxeit reseparopHoro oGopynosa-
HHA, KOHTpPOJIeM BLpaGOTKH H HCNOAb-
30BaHHEM BOJHOIO CTOKA; STOT nepco-
Han paboTaer NOCMEHHO H NOTOMY Ha-
XoaHTCA Ha paborte B Ja06oe BpeMs;
2) nepcoHas eJekrpouexa; 3) nepconasn
MEXaHHYeCKOro uexa; 4) HHKeHnep, se-
AYWHA MPOTHO3L, @ TaKXKe Bejalomui
yHeTOM H IJIaHaMH BuIPaGOTKH SJCKTPO-
SHEpriy.

Ha puc. 129 nokasana cxema opra-
HH3AUHH COBpeMeHHONi HH3KOHANOPHOR
I'9C momocTsio 160 ThIC, K67 ¢ BOCEMBIO
OJHHAKOBBIMH THApOarperaTaMu.

[TOCKOABKY KOJHUECTBO ONEPATHBHO-
ro nepcona’na onpeaeasercs norpeGHO-
CTbIO NpPH aBapHiHEX cay4asx paGoTh,
o6opyaoBanne I'OC noaxuo OGuTh pac-
CUHTAHO Ha AOCTATOUHMLII CPOK CAYKOW
Ge3 sMmeumaresscrsa nepconana. Cosep-
WEeHHO HEOOXOAHMBIMH SABJAAKTCA MNpo-
CTOTa H HAAEKHOCTL BCEX SJEeMEHTOB
no ynpagaenuto I'OC, sraovas AeTans,;
npH 3THX YCJAOBHAX aBapHHHOCTL MO-
XKeT ObiTh cseaeHa X MuunMymy. [lpo-
eKTOM 10/ 12KHa ObITh NPeAYCMOTpeHa Hau-
G6oablias BO3MOKHAA UEHTDPAAH3AUHS
ynpasaeunss 'IC u obecnevenst yao6-
cTBa Ansi OLICTPONl NMPOBEPKH W PEMOHTA
coopyxennit # obGopynosanus. Pacno-



NYHKTOB OOCJAYKHBAHHSA HA PA3HBIX OT-
METKax, ycrpofictso COpPOYAepKHBAIO-
KX Pemerok M OYHCTHHIX MallHH, 3a-
WAHTA OT Jbla—BCe€ ITO OKasnBaer
BJAHSAHHE Ha KOJHYECTBO nepconana, He-
o6xoaumore aia obGeayxusauus. Jlaa
NOJMYYEHHS MHHHMAJAbHOM  CTOHMOCTH
IKCNAyaTaunn A0JAXHa OmTth obecneve-
H@ TeCHasn CBA3b [POCKTHPOBIUHKOB
C SKCNJAYATAIMOHHLIM YNpaBJeHHEM elle
B npouecce npoextuposanua I'IC.
OBpeMeHHast TeHACHUHst COCTOMT
B OPraHf3allHy OKCOAyaTalHH MajabiX
FA3C ¢ noMowbIO NOAYABTOMATHYECKOTO
060pYOBAHHA ¢ NEPHOAHYECKHM HAA30-
poMm. Takue I'DC Ttpebyior nepuoanye-
CKOTO IIOCCLIEHHA eKYPHOro, KOTOpHM
MOXeT OO6CAYXKHBATH ABE HAW TPH TH-

126 SKCIVIVATALIMA THAPOIJNEKTPOCTAHLIMA Lra. 1
Aupenmop ¢
[ 1 3 6 1
5 Havarsmwun ma- Hnxcemep /3C .
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Gy onsir Koawolwun |1
Jenacwoxd
I Rexgpnars ! Eaxmepss 2
Aescyomsse ro |, Dot B
DELYSRMOPIM Danmbt
Cwasvuny. |4 Yipobodwun |1
Puc, 129, lllrarn ofScayxusaio-
mero nepcosaaa zgas '3C wom- Peseconmmare | o
HOCTBIO 160 Tre, xam (6C3 asTo- pabovue
MATH3AUKNK),
JOXeHHe OGOPYAOBaHMsi, KOJAHueCTBO Aposaexrpocranuun., Huoraa n Gonee

kpynuoe '9C (10 20 THic. K87) ynpas-
AfOTCA Ha paccroanuu, Jlas neasroma-
muyecknx I'DC mommocthio a0 20 ThC.
K6T Tpebyercs OAHH ACKYPHHIH B CMEHY
(nan 4,5 nexypuoro mna I'DC) ans
OOBIYHBIX YCJAOBHI SKCNAYATAUHH, €CaH
He Tpebyercs [MPOBOANTL KPYNHBIX pe-
MOHTHBIX paGor. [IpH HaaRuHu HECKOJb-
kux I'9C muorue smeprocucrems ofec-
NeYHBAIOT ACLIeBYI0 IKCIIYaTaUHIO C no-
MOIIBIO TpPYNNH Mnepconana, Kxoropas
nepemeltaerca or oaxoit I'DC x apy-
rom.

Ha xopoumo asToMaTH3IMPOBAHHBIX
AC wmowxoersio ao 100 rteic. k6T
TPeGYIOTCA uHeThipe — IIecTh JACKYPHBIX
B cmeny, aas [2C wsouHocThIO 10
200 THIC. K6T — WeCTh — AEBATH JACKYP-
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HBIX B cMeHy. OO0uiee 4HCA0 AeKYPHBIX
A YCTAHOBOK OTOH MOMIHOCTH MEHHeT-
ca or 18 no 36.

Ha rtakux I'2C o006bi4HO HMeOTCH
TPH — NATb 3JEKTPHKOB H  MHeThipe —
wecTh MexaHukos. ITonnoe konanyecTso
neKypHOro # 00GCAYKHBAIOUEro nepco-
Haja, BKJAO4Yas pykoBoactso ans [3C
9TOH MOUIHOCTH, He JOJ/KHO NpeBblIATH
30—50 wen. Jdexypubie nogbHpaioTCcs no
HX YMEHHIO H onbity paborhl ¢ 0o60py-
NOBaHHEM 3JeXTpocTaHUui, HX omnepa-
THBHOCTH H CNOCOGHOCTH OBICTPO pearu-
POBaTh B aBapHHHBIX cayuasx.

Hast nosoit TAC nexypHbie HA wmHUTE
YPaBJAeHHST NOJKHBI ObiTh OYeHb TIa-
TENLHO TNOATOTOBJEHB; uenecoobpa3Ho
NPHUBJEKATL ONLITHBIX JIOAEH C JAPYrHX
'AC. HUXx noMoumHHKaMH Moryr ObITh
HCKOTOpHIE M3 TeX, Kotopbie paboTanu
Ha SJEeKTPOMOHTaXHBIX paborax B mpo-
uecce cTpouTeascrTsa. Heboabluoe 4$HCIO
nepcoHasa MOXKHO HabHpaTe H3 MOJO-
ALIX JIoAel, npoxHBalOUKX B Oau3ne-
AKAUMX HACeNCHHBIX NYHKTax, KOTophie¢
B Aaasneiwem OyAYT nocroauno pabo-
Tath Ha sroit ['DC.

Kaxnawit aexypunii jpo/ukKes caarth
5K3aMCH Ha 3HaHue paboTel ¢ o6opyno-
paHHeM. OcoGeHHO THIATEJLHO I[10ArOo-
TaBJHBAIOTCA JEXKYPHBle 9JEKTPHKH H
AeKypHBIe Ha OOGOPYIOBAHHH THAPOCO-
opyxennii. Ouens TOAC3HO, €CTH ACKYP-
Hbiit nepconan I'DC npuHumaer yua-
CTHE B NPHEMHBIX HCNHITAHHAX 06OPYyHO-
BAHHS N COOPYXeHH#; 0cOBGeHHO LUEHIO,
€CJH IKCIVIyaTallHOHHBIl nepcoHan pa-
6oTajs Ha CTPOHTELCTBE,

Jlns yenewrHon sKCNJAyaTaukd J0JxK-
Hbl OblTh OGecnevyeHbl HaACKHbIe JHHHH
CBASH MIs1 BO3MOXKHOCTH CBOEBPEMEHHO-
ro npeaynpexjaeHdsi o6 aBapuiiHLIX CO-
CTOSIHHAX W MOAAEPIKaHHS CBH3IH MEXKAy
ruaposaekTpdcTanunaMu. Cpeacrsa cBs-
34 MOryT BKJouaTh B ce0si BHYTpEHHHE
resedonunl Ha I'DC, cneunanbHble Tese-
doHHBIE JHHHH MEK1Y THAPO3JAEKTPO-
CTAHUHAMH, BBICOKOHACTOTHBIE KaHaJbl
CBSI3H M B HEKOTOpHIX cJaydasaX pa-
ano. Ecan BO3MOXKHOCTH CBSA3H OrpaHH-
yeub!, To 'DC moxKer paGoraTth yaoBJje-
TBOPHTEAbHO, HO yMmpasnaenue e Oyaer
~ ODpaHHYEHO.

Henocratouwass CBA3bL  NPHBOAHT

K TOMy, urto BhipaGorannas Hna I'9C
3JCKTPO3HEPTHsI He BNOJHE NPABHJbHO

pacnpeneasercs B ofuweM rpadHke Ha-
rpy3KH ©HeprocucreMel. Xopolo opra-
HH30BaHHas# CBf3b MO3BOJACT CHAEAATHb
'AC ueorneMaeMOil HACTHIO 3HEProcH-
CTeMBl.

Becbma KesateabHo, 4to6n B npo-
necce sxcniyarauud I'9C umea Mmecro
HHZKEHEepHBI KOHTPCJAb  OpPraHH3aumu
SKCIJIyaTallki BO BCeX 3BeHbsIX ee palo-
Tol. Ha Maanx 'SC 370T KOHTPOJAbL MO-
HKET OCYUIECTBJISATLCH OJHHM HeJOBEKOM,
Ha KPYNHHIX OOBEKTaX M0JKHA OBbTb
npeAycMOTpEHa = crneuuainbhas <cayxoa.

Jlis ycraHoBoK MoumHocTsio 100 ThIC.
KO8T JOJIZKHA 3aTPAyMBaThCsd SHAYHTENb-
Hasl CYMMa Ha THAPOJOTH4YECKHEe MPOrHo-
3bl; He MeHee JABYX HWH)KEHepPOB JOJKHbI
3aHHMAaTLC OTHM BonpocoM. Muxerep-
nas cayxba I'9C nomkua pacnonararb
BCeMH HEOOXOJHMbIMH npHOOpaMH Aas
TMPOH3BOACTBA H3MepeHHI: ocHHIJIOrpa-
(pamy, cyeTuHKaMu BbhIpaOOTKH, 4YacTo-
TOMEpPaMH H T. I

[Tpu naanupoBaHuH pexuma paGoThl
'2C nepconan no/KeH pacnoJjararth
BCEMH HEOOXOMHMBIMH TapHpPOBOYHBIMII
AaHHLIMH 1O TypOGHHAM M reHepaTopaM.
Mcenbitanuss TypOMHBL J0JKHEI OXBaTH-
BaThb BCE OTKPHITHS HanpasJsiowero an-.
napata ¥ JOJMKHB MPOBOAHTHLCS TNPH
BCEX CKOPOCTHHIX (pexHMax, KOTOphie
MOTYT BCTPETHTHBCA B SKCHJAyaTauHH.
B nporuBHOM cJyiyuae, ecaH AeHCTBYIO-
IKit Hanop OGyAeT CTIHYaATbCA OT Hano-
pa B nepHoa HcnblTaHui, Oyaer TPYAHO
HCNCVIL30BATL TYPOHHB KaK H3MEpHTeJb
pacxoaa. Jlyywe Bcero npox3BecTH Ta-
PHPOBKY TYpPOHHEI B npouecce NpHEMHLIX
dHenbiTauuit,  Hcenptanus  reseparopa
nposoaArcsi Ha Bce Harpysku. [locae
NPOBeJAEHHS NOJHBIX HCNBITAHHA THAPO-
arperata Moryr OBITb MOCTPOEHH 3KC-
IVIyaTALLKOHHBIE XapPaKTePHCTHKH, NOKa-
3aHHbie Ha puc, 130. Oun o6GuiuHO CTpO-
sitcs Ha nepuoa 1—2 aer. OanoBpemen-
HO C HCNBITAHHAMH TYpOHH NPOBOASTCA
HCMBITAHHA PEryJaaTopa Ha BPeMEHHYIO
H CCTATOYHYI0 HEpaBHOMEpPHOCTb H YyB-
CTBHTEABHOCTD.

BaxubiM (akropom B OpPraHusauHH
skenayatauuy IF'9C  gsasercs noayue-
HHE NPOrHO30B CTOKAa M BHIPAaGOTKH 9J1eK-
TpoaHepruu. [aa stoit ueaum rtpedyercs
HaJHYHEe JOKAEMEepHLIX CTaHUHH B Oac-
ceilHe peKH Bbllle TNJAOTHHBI H pAjla TH-
apomerpuueckux nocros. Ilpu nponeje-
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Puc. 130, xcnayataunonusie xpupsie xas 1'C souwnocrsio 160 tme, xem
(pacxoan — B Pym’/cex, yposuu — B PyTax)
HAH oOTHX HaOawonennft AoaxkHa OHITH AJAs 3aNHCH HanpapJIeHHs H CHJILL BeTpa.
nposeaeHa TWiateapHas  koonepaumsa s cuens KPYNHBIX  BOAOXPaHHJAHLL

PC ¢ COoOTBEeTCTBYIOUIHMH Opranuia-
uuamu. Heob6xoauma ycranoska aonod-
HHTEJBHBIX NOCTOB AMS PETrHCTpauHH
NOANOPHLIX YPOBHeH, B OCOGEHHOCTH
B 30HaX, rie BO3MOXHO NOATOIJIEHHE.
ATH NOCTH MOME3HO YCTAHOBHTbL 3a 1—
2 rosa 10 HanNoOJHEHHs BOAOXPAHHAMILA,
¢ TeM uTOOB MOKHO OBLJIO MOAYYHTH
OUEHKY BAHAHHA noanopa.
Ilestecoo6pasio o6GecneyuTh CBHEMKY
nonepeyHuX CeueHHi BCAOXpaHHAHULA,
NPHYPOYHB OCHOBHBLIE CTBOPH K MOCTO-
BHIM MepexosaM HJAH KakuM-1#6o no-
CTOAHHBIM  npeameram Ha  Oeperax,
¢ TeM uToOBn MOXHO OLIJIO BeCTH pery-
JapHble HAGMIOACHHS 3a 3aHJEHHEM BO-
noxpanuanma. Jlosmkua G6uith obecneye-
Ha CHCTeMa H3MepHTeJled  ypoBHeH
B BepxHeM H HHXHeM Obedax ¢ asTo-
MmarHyeckofi nepeaaueft 3anucefi Ha
I'3C. Ipu samepax yposHe#t Ha GOaAb-
WHX BOAHLIX NMPOCTPAHCTBAX XKeJarTelb-
HO HMeTb B 30He HalmoaeHuin ¢morep

npa GoasloM ob6beme HenapeHHs A0NK-

Hbol OBITH NPEAYCMOTPEHBI HCNAPHTEJb-
Hble CTaHIUH.

Ouenb BaxHO o6eCNEeUHTL peryasp-
HYIO €KEHaCHYIO 3alHCh BCEX NOKa3aHuk
H3MEPHTEJbHBIX NPHOOPOB B TeYeHHe Cy-
TOK B ocolyio BeaoMocTh, B aTuX Beno-
MOCTAX JOMXKHBI (PHKCHPOBATHLCH BCe Ha-
pyluennsi Hopmaabion paGorn I'IC aas
NPHHATHA cBOeBpeMeHHuBIX Mep. Iloaes-
HO COCTaBJsATL HTOrOBYI0 CBGAKY 3a
HEeJMI0, B KOTOPOH MOryr ObiTh HeTKO
npociexeHsl Bce ocobenHocTH paboTu
I'SC sa stor nepuoa. Hexoropnie nan-
Hbl€, HMEIOUHe 3HAYEeHHe 151 YCTAHOB-
Jenus pexuma pabGorm [DC, nepena-
IOTCA B UEHTPaabHOe AHCneTHYepcKoe
ynpasJaeHHe.

B aonoaHeHHe K CYTOYHBIM BEIOMO-
CTAM JAEKYPHBIE nepcoHas MOJIKeH ne-
De1aBaTh pPeryisipHbie OTYEeTH O NEPHC-
JHYECKHX OCMOTpax oO6uiero cocToOAHHS
FHAPOIJIEKTPOCTAHIHA, ID1H  OCMOTPM
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0COGEHHO BaMKHBI B TeX CJAyuasix, Kor-
na HabaOAAIOTCA OCANAKH COOPYKCHHIl,
dbuabTpauns, onoasauue OGeperos, npo-
MOHHBI H T. n. Peryasipubie oryeTnl sB-
JATCA OCHOBAHHEM /IS CBOEBpPEMEH-
HbIX PEMOHTHBIX MEpONpPHATHH.

29. SKCINVIYATAUHA OBOPYJLOBAHMHA

Tloa sxcnayarauueir oGopyaoBanus
MOHMUMAIOTCH HAA30p H yXO[A 3a Maum-
HaMH H MEXaHH3MAMH M NOMIEpHKaHHE
HX B HOPMaJbHOM 3KCIJIYyaTalHOHHOM
cocroanuu. Hcnoab3oBauue ruapoarpe-
raToB KaK OHEePronpoHsBOAAIMEX €au-
HHIL paccMaTpHBaeTcs B pasjene JHC-
NEeTYEPCKOro PperyJHpoBaHHs ¥ NJaaHu-
poBaHHs BuipaGoTku crauuuu, Ilepconan
TYPOHHHOrO uexa ¥ SJexrpouexa CACIHT
3a cMaskoft o0opylaoBaHusi, Temnepa-
TYPOll B ONOPHBIX HAacCTAX, TeMmnepary-
pamH  reHeparopa, TpaHchopmaropa
H oXxaaxnpaolen Boianl ¥ Habmopaer
3a TeM, 4roOW Bce o6opyaoBanne pa-
6oraao B OGesonacHnx ycaosusx. [le-
KypHHE coobumawT aucneryepy Heol-
XO/IHMblE JaHHBIE O COCTOAHMH obopy-
NOBaHHs, NOAHHMAIOT H OMYCKAlOT 3a-
TBOPB  THAPOCOOPYXKEHHH M BeayT
Habai0/leHHsi 3a YypOBHEM BOALI TNOA
061HM PYKOBOACTBOM HHXXEHepoB
[AC. Jlexypuuit mnepcoHan AOMKEH
ObiThb CHaGXKeH NOAPCOHLIMH aBapuiinbi-
MH HHCTPYKUHSAMH Ha cayvait Kopot-
KHX 3aMBIKAHHH, NOKapos, BHE3aNHbIX
MaBoOAKOB, TPaBM NepcoHana. Ty HH-
CTPYKUHH JO/KHB Pa3bicHATL 3ajaui,
CTOSIIHE nepel NepCOHANIOM M0 JIHKBH-
J2UHH aBapHu B CAMOM Hayajne ee BO3-
HHKHOBCHHSA HE3ABHCHMO OT TOro, Mo-
ryT JAH ObiTh 06 3TOM NOCTaBJeHbl B H3-
BECTHOCTH  BHIIECTOSUIHE HHCTAHUHH
HJIH HeT.

JIexypHBIi HauyalbHHK CMEHB 10J1-
KeH pacnoaarath He TOJABKO COJHAHOMN
NOATOTOBKOH H  SKCMJAYATAUHOHHBIM
ONnbITOM, NOAPOGHBIM 3HAHHEM THApaB-
JHYECKOro W 3JeKTpHuyeckoro o6opyao-
BAHHA, HO TaKXKe 3HaTh 3SKCMJayarauu-
OHHbIE YCJIOBHSI CHCTEMB!, YacThi0 KOTO-
poit sBasercs okcnayarupyemas [9C.

JIeKYpHBIR nepcoHas AOAKEH npo-
XOAMTL  PEryJsipHyl0O TPeHHPOBKY no
JUKBHAAUHKH  aBapuiHbIX  COCTOSIHMH,

- € TeM 4TOOBl He Jonyckath OTKJlOuYe-
 Hua obopyaosauns. Kaxiaomy aexyp-

HOMY JO/KHB ObITH BpyueHsnl noapoG-
Hoe onucanue sweeit I'DC, ueobxonu-

9 B IL K’_unp w Ax. J1. JIxectnn

Mble YepTeXH, a TaKKe HHCTPYKUHH
Mo SKCNJAyaTauHH CHeuHalbHbBIX BHAOB
060pylOBaHHA HE3aBHCHMO OT TOro, Ka-
KOBbl HenocpeacTseHHbie 00A3aHHOCTH
S5TOr0 AEXYpHOro, ¢ TeM 4To6n OH MOr
B HANPSAXEHHBLIH MOMEHT BLINOJHATL JIIO-
6uie 3agayn. Ouenb NONE3HH AAA NPO-
BePKH H MOArOTOBJACHHOCTH MepcoHaxaa
BHE3aNHble  HHCMEKTOPCKHE  Haesahl.
Jdns nosbiieHHs  KsaauuKauuu ne-
KYPHOrO nmnepcoHana HeoOXOAHMO WH-
POKO NPAaKTHKOBATbL BHIE3JAbLI Ha ApyrHe
I'2C oHeprocHeTeMB S 3HAKOMCTBA
¢ 060pYyAOBAHKEM H JIIOABMH Ha APYrHX
oO6bekrax. Caeayer obecneyuts mnepco-
Ha/l HEOOXOAHMBIMH TEXHHYECKHMH XKYp-
HAJaMH H MO BO3MOMHOCTH OPraHH3o-
BbIBATH ClEUHAAbHBIE KypChl MO MNOBHI-
IEeHHIO KBaaHDHKAUHH.

Bce pacnopsxenns no pacnpenene-
HHIO HArpy3oKk MeXay arperatamMu M
JHHHSMH nepeaay npoH3BOAATCA M3
UeHTPaALHOR  JAHCreTYepCKol, oOTTyaAa
Ke NnoJy4aercsi paspellleHHe Ha MycK M
OCTAHOBKY arperatos, BBIBOJ HX B pe-
MOHT W T. n. Jlucneruep n0JXeH Haxo-
AMTLCS HA AMCNETYEPCKOM MYHKTE exe-
MHHYTHO, pa6Gortas no 8 «. Jlucneruep
noJlyuaer yacosble HJH [10JYy4acoBblie
CBEJeHHA OT BCEX JEKYPHBIX CHCTEMBI,
¢ TeM yTOOBl HMETb MOJAHYI0 KapTHHY
pa6otet Bcex I'DC u auuuit nepenas.

Jlasg 3auluThl CHCTéMbl B IpPO30BBIE
NepHoOAL NpHMEHAJacCh NMPAKTHKAa pas-
JAeJATh CHCTEMY Ha HECKOJbKO Camo-
CTOSITeJIbHO paloTalounx CexilHil, C Tem
yTOOB YMEHBUIHTL BAHSHHE NOpaxe-
HHUA AHHWA nepeaay Moauuefi. B no-
caenyioleM, < BBEJeHHCM COOTBET-
CTBYIOWIEH 3alWMTHl # OBICTPOALACTBYIO-
UIHX PeryJasTopoB HaaoO0HOCTH B 3TOM
oTnajna, XOTA MHOrHE CHCTeMbl [0 CHX
nop uMeworT Ooabwofi BpaulaouIHAcs
peseps, ¢ TeM uTOoOB Ha cay4aih jeae-
HHSi CHCTeMbl KaXjaas ee 4acTth Mordaa
HECTH CBOIO HarpysKky.

B nonosHeHHe K HHCTPYKUHAM no
BoccTaHosgaenuio paborst F'IC nexyp-
HBIH HHXKeHep J0JKeH pacnoaarartb pe-
KOMEHAAUHAMH N0  NPEeAYNPeKIACHHIO
0GeCTOUHBAHKA COCEAHHUX JUHHA H Obl-
CTPOH MOCTAHOBKE HX MOA HanpaKeHHe
focAe aBapu#, He AOKHAaACh pacnopsa-
KEHHS LeHTPaJbLHOrO AHCHNeTHepa.

BecbMa KenateasHo, 4HTOOW JIHC-
neryep mnoarorasAHsaa rpadgHkH  Ha-
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rpysok 3aGaarospemento. Ilpu stom
NOMAKHB OBITH YYTeHW mnorTpebHas Ha-
rpy3ka B TeueHHe AHA, OXKHAaeMble
YCJAOBHS NnOroanl M mpeanoaaraeMmblit pe-
KHM OCHOBHBIX norpebGureneit. Ilpexne
BCEro IMpH cocTasBJeHHH rpaduka Ha-
rPY3KH Ha CJACAYIOWMA ACHL AOJKHBI
ObiTh YYTeHB PEXHM pPEeKH H ee Boa-
HOCTb, TaK uTOOBM BCA BO3MOMKHAasn
9Heprus  Onaia HCnoJAb30BaHa, a
ocTasbHas YacTbh HAarpyskH nepejana
TENJOBHIM CTaHuuaM, KesateabHo 5TH
narans uMerh K 15 ¢ npemwecrtsyioute-
ro ang., PakrHyecKas Harpyska Ha saex-
TPOCTAHUHAX MOXKET H3IMEHHTLCH; MpH
9TOM H30BITOYHAs Harpyska pacnpeje-
JACTCA MEXAY 3SJAEKTPOCTAHUHAMH CH-
crembl. Cyuecrsyer oObiyHasi NPakTHKA
ofecnevenns Bpallalolerocs pesepsa,
PaBHOrO MOIUHOCTH HanbGoaee KpynHoro
arperara, KOTOpHfi MOXKeT BHIATH N3
cTposi. JKeaareabHo STOT BpallAOIHi-
CSl pe3epB pasieJqHTh MeXAYy SJeMeH-
TAMH CHCTEMHL.

Oanoft M3 OCHOBHBIX 3aj1ay 3SHEpro-
CHCTEMBl ABJAfeTCA BHpaboTKa 9Aek-
TPHUYECKOro TOKa ¢ MNOCTOAHHOH uacro-
Toil B Teuenne cyrok. Jlogyckaworcs
BecbMa HeGoablune KoaeGaHus B TY
HAH Apyrylo cropony. B Teuenue aus
AKCNETUED onpeaeaser, B Kakoil mnepu-
O Kakasi SJEeKTPOCTAHUHA HeceT OoT-
BETCTBEHHOCTL 3a MNOAICPKAHHE YACTO-
tol. TIpH CNOKHBIX CHCTEMaxX C passer-
BACHHBIMH JIHHHAMHA CBS3H J0MKEH ObiTh
cjleaan noApoOHBl aHaAn3 ycaoBuil no-
CTOAHCTBA HacToThl B cucreme. B xaye-
CTBe MEPONpPHATHH MOryT CAYXKHTh CTa-
OHMM3AUHA  PErYAATOPOM HOPMAJbHOA
CKOPOCTH Bpaulelus arperaros, GuicTpoe
BBeleHne B ACHCTBHe Bpaulaplerocs
pesepsa M pacnpeaeseHHe Harpysxu
MEKJly arperarami Takusm o6pasoMm, WTO-
Obl BO3HHKAIOIEe NMOBLIEHHE HAH TIOHH-
HKEHHe Harpysku pacnpeaessaocs 1no-
pPOBHY MeXAY BCEeMH arperarami.

TTpofOKHTENALHOCTL JKH3HH M Ka-
yecTso pabothl OGOpYAOBAHHS 3aBHCAT
OT Kayecrsa CMasKH BCeX H3HAWIHBAIK-
mHXCcs nosepxHocredi . Bonpoc cmasku
OYeHb CJIOKEeH H JIoJKeH ObiTh Chneuu-
aNLHO PacCMOTpPEH B NPOEKTe H nJjaHe
aRCnAyatauus, < TeM u4ToOh COOTBeT-
CTBYIONMA CMa304NBI# MaTepHaAa noCTy-
naj HYXHOro Kawecrsa H B HeoOXoau-
MoM  Koamuuectse. [Ilpn TmareanHoit

CMa3Ke TYPOHHBI MOTYT JJIHTEALHO pa-
GoraTth Oe3 nabmoaenui. B npoexre ryp-
OMHBl  JOJKHB  OBITb NPEAYCMOTPEeHH!
yerpoiicta, o6ecneuHBaiollde MNOABOA
CMA304YHBIX MaTepHAJOB H3 KakOro-Hu-
O6yab  uentpajapbHoro  nyukra. [lpn
AJHHHBIX JHHHAX CMa3KH HeoOXO0AHMO
npeaycMaTpHBaTth CaMOCTOSITe/bHBIC
cMasounsie orsepetHs.. Ouens  yaoOuHb
CMasoyHble YCT2HOBKH BBICOKOro Jas-
JeHus.

Mz paGouux saemeHToB TypGHHB
AOAKHB OBTh OCOOCHHO NOABEPKEHH
HAA30py  HanpasJfioUlHe  JIONATKH,
¢ TeM uTOOW npeaynpeauTh HCTHpa-
HHe HX ocefl m H3Hoc HaHocamu. Ilexe-
coo6pa3sHo BEeCTH CHeuHaAbHBIA  yuer
npouecca CMasKH C  perucrpauuen
B JKypHaJe Kayecrsa CMa3ouHOro Ma-
Tepuajsa u ero xoauyecrsa. JlosmxKuw
BeCTHCh HalJIOfeHHS 3a TeMnepaTypon
onopunlx wacrefl. Ecau npnmensercs
BOASAHOE OXJaXKACHHE aJas Macha, He-
006X0AMMO KOHTPOJAMPOBATH Pacxon BO-
Apl. CMeHy Macaa KeaaTtesabHO IpPoH3-
BOANTL OAMH pa3 p roia. Ecau p ycaosn-
AX CYPOBOro KAMMATa NPHMEHSETCA TO/b-
KO OJHO MAacJlo AJMS 3HMB M JeTa, TO
KesatesabHo BRIOpaTh Takoe, KOTopoe
HMeeT MUHAMaJAbHOE KoJeGaHue BHIKO-
CTH € H3MeneHnuem Temneparypu. llepu-
OAMYECKH  OCMATPHBAETCA MacaAsHbINA
pesepsyap. OGBYHO AAs BCeX 3JeMeH-
TOB TYPOHHBI NPHMEHSAETCH OAHO MHHe-
pPaabHOE  BBICOKOKAYECTBEHHOE  Macao
OpeHero yAeJbLHOrO Beca <o craHaapr-
Hot BsakocThio npu 20°C. Xopouwum
NPHEMOM NOJIEPKAHUS AOJKHOrO Kaye-
CTBa Macha sBasercs cucrema oO6GBoa-
HHX TpyO, paGoraolias Ha UEHTPO-
GexxunoMm annapare. ze Takas cucrema
HEBO3MOXKHA, HeOoOXOAHMO nNpoBepPATHL
KayecTBo Macda exeroano. ' [Tepen
(GUALTPOBAHHEM MACJ0 N0JKHO OTCTaH-
Barbct B TeyeHuwe 10 amed ana ocax-
NeHHs MeXaHHYyecKuX npumeceii. He cae-
AVeT A0OnycKaTth B crapoe macyo aoba-
rOK HoBoro Goawwme 109% Bo m3Gexanue
BCNEHHBAHHUA,

lenepatops  AOMKHB  NPOTHPATHLCH
peryisipHo. 3TO OTHOCHTCH OCOGeHHO
K reHeparopas, paGoraomum He Ha
3aMKHyTOi cHeTeme BentHasaund. Jlas
OYHCTKH MNPHUMEHRIOTCH pasiHuYHBE Me-
TOAL, OOLINHO YAOOGHO HCMOABL30BATHL
CTPYIO BO3JAyXa HJH MOUIHOE OTCACHl-
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sanne. Boaaywnaa crpys 20/kKHa ObTh
CyXoft M BHIXOAHTH HE Mo oueHb 60Jb-
wuM  nasaedueM. JloctynHele yactH
obrupaloress  Tpsankamu. Oco6oe BHH-
MaHHe A0MKHO ObTb OGpaleHo Ha To,
yToObl Maca0 He nonaao Ha OOGMOTKY
reieparopa. Macao He TOJALKO NOBpExK-
AaeT H30J5RUHIO, HO ¥ crnocolCTBYeT Ha-
KOIJIEHHIO NbIJH, KOTOpas 3arsepjesaer
H MOXKeT BbI3BaTb He3aMerHoe pa3spy-
wenne n3oasuuy. OOGMOTKa reHeparopa
PeryasipHO TNpOBEPAETCS MEeroMMeTpoM.

Peryastop COCTOMT H3 OYeHb TOH-
KHX paerajeil, TpyGOK H KPaHOB; BBIXOX
H3 CTPOA OAHOrO H3 3JEMEHTOB MPHBO-
AUT K HenpasuabHOfl paGore peryasto-
pa. Hu oaunt u3 saementos obopyno-
sauus 'DC we noasepiKen TakK BJAHSA-
HHIO NBIIH B TPA3H M HEAOCTATOYHOM
cMa3ki, Kak peryastop. [lonanaunne
NBIJIHHKH HA MaATHHK peryJasropa yike
NPHBOAKT K €ro HenpasuAbHOH paGoTe.
[MosToMy BCE yacTH peryjasTopa AOJNMKHBI
eXeAHEBHO  NPOTHPATLCH  TPANKAMH.
Hdas peryaatopa XeaarenbHo Oparth
MacJ0 ¢ HECKONbKO MOHHXKEHHOR B#3-

KOCTHIO. YCTAaHABJAHBAETCH  TilaTeab-
HBIE HAA30pP 3a CMA304HBIM HacOCOM H
cansoM Mmacaga. Heo6xoanmMo uMmeTh

B BHAY, YTO TIMATeJbHO CMOHTHPOBAH-
HElIfl W NPasHALHO CMa3aHHBLI peryas-
Top MOXer paGorarh oueHb jpoaro Ges
pemonra. [lns Haaszopa 3a peryJasTtopoM
HEOOXOAMMO HCNOAL30BaTh TNOAIOTOB-
JEHHOrO - COTPYAHHKA, 3HAKOMOro ¢O
CN0KHOI CcXeMOil peryasTopa.

30. COLEPXAHHE 3JIAHHA
H OBOPYJLOBAHHSA

Conepxaune 3nauuii u obopynosa-
HHA JAOAKHO ObiThb OpPraHH3oBaHo 10
spona I'IC B 3kcnayatauuio M A0MK-
HO NMPOBOAHTBECA HA BBHICOKOM YpOBHE.
[lnoxoe coaepxanue Bcero XossficTaa
DC o3nayaer mJaoOXyio SKCHAYaTaILHIo,
MoXKHO cuHTaTL, YTO THAPOSIEKTPO-
CTaHUMA, cojaepKamascs B HHCTOTE H
nopsiike, ABAAETCH HajaexKHOW W B pa-
Gore.

Hauayumee obGecneuenye XOpowero
cogepxauns [DC nocruraerca pery-
JAspuoit nposepkoii. B  nonoasenne
'K Nnposepke, MPOBOAHMON  JICKYPHBIM
NepcoNanoM, AOMKHB ObTH OpPraHHso-
90 .

B

BaHBl HHCMEKTOpPCKHEe OOXOAW ¢ COOT-
BETCTBYIOIEH perucrpauneit scex same-
yennnx mnenojanox. Ilo xpaiiweit mepe
ONHH pa3 B roA JA0JaXKeH ObTh MPOBEACH
NOJAHLIA HHCNEKTOPCKHI OCMOTP BCeW
'9C, npeumyllecTseHHO B NEpPHOA AeT-
Hell MeXXeHH, KOrja MOMKHO OCTaHaB/H-
Barb TypGuun. Tlpn 3sTHX oOCMOTpax
ocofoe BHHMaHHe A0AXKHO OuiTe o6pa-
weno Ha ¢uabTpauHio B o6xoa coopy-
KeHu#l, paspywiesue MaTepHanos co-
OPYEHHH H JOJUKeH ObiTh nposepeH
yposenb ob6cayxusauus [IC.

Oco6oe BHUMaAHHE JOJKHO yje-
AATLCA TINATENLHOMY HAA30pY 3a Typ-
OGutiamy. Cheaver peryaspio no BHO-
pomerpy npopepsTh BuGpaunio TypOH-
Hbl. DTH H3MEpeHHs Ral0T BO3MOKHOCTH
CBOEBPEMEHHO NOAMETHTL BO3HHKaloue
napywenuss B paGore TypOuun. Ha
KakAvio TYpOHHY 3anoJHSercsa cneuu-
anbHas yvernas Kaprouxka. Ilpu paGo-
Te B TYpOHHHOR Wwaxre A0AKHO OHTH
ofpaileHo BHHMaHHe HA CO3/1aHHE YyC-
JoBHA ans paGornl B Helt nepcoHasa.
B renayo noroay HyxHO o06ecneudTh
noaavy cCBeXero BO3jAyXa, a B X0J04-
HYIO CJaejyeT OCYIIeCTBJAATh NoAorpes
sozayxa. Jlpu npoussoacTse CBaApPKH
B Wwaxre HeoOXxoauMo obecneunsarh TiLa-
TEALHYIO BCHTHAAUHIO. Bech MHCTPYMEHT

AOMKeH palborath Ha HanpsXKeHHH
32 6.

[Mepuoauueckuit ocMoTp TYpPOHHE H
ee paGouux uacreii moxer ObiTh Npo-
BeJeH 10 cjaeayiouel cxeme:

a) IlpousBoaurcs OuHCTKA BOAHOTO
Tpakra OT Jeca, KaMmMHel H copa; BHY-
TPEHHAS NMOBEPXHOCTL CNHPAJH H ApPYyrHe
9JCMEHTHl NMPOTOYHON HACTH OYHINATCH
OT OTJAOKeHHH xexezobaxkrepnit. Ha
oauoit 'IC mownocTsio 40 THC. K8T NO-
TEPH MOILHOCTH CHUXKaAuChL Ha 700 k6T
TOABLKO OT OMHCTKH MOBEpPXHOCTEH Me-
TaNJAHYECKHMH CKpeOKaMmi,

6) TwareasHo oCMaTpHBAOTCHA JO-
natkn pabouero KoJeca H Hanpasasio-
Iero annapara M npoBepaercs HaJu-
YHE H3HOCA OT KaBHTAUHH M HaHOCOB.
Oco60  TWaTeABHO  OCMATPHBAOTCA
ONOPHHIEC KOJbUA, KPOMKH JAONATOK M -
ONOpHLIE YHacTH JONAaToOK MHanpasasfio-
wero annapara. Ilponssoaarcs cMmaska
uand H BTYJIOK HanpasaAsiolKX Jona-
TOK H Habal0neHHe 3a BHIXOJAOM Macaa
H3 BEPXHEro M HHIKHEro YIJIOTHeHMH.
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8) IlpoBepsiercs npounocTs  BeCex
NOABHKHBIX 3JE€MEHTOB TYpPOHHBI, KOH-
TPOMHPYIOTCA 3230DHI B HANPABAAIOMHX
NOAMWHIHKKAX pOTOpA.

r) Tlpou3BoauTCA KOHTPOJIL YTCUKH
BOAL NPH 3aKPHTOM HaNpasJAsioWeM
anmapare; ecaH Kakue-aHG0 JonaTKu He
B NOpAAKe, HEOOGXOAMMO MX 3aMEHHTb.
Ilposepsiiorcs 3a30p  NpH  3aKPHITHIX
JA0Narkax H OTKpPHTHE HanpasJsiouiero
annapara. .

a) Konrtpoampyerca  apeHaxubil
KJanan.

e) Ilocne oxkonwanust ocMoTpa BCe
AIOKH JVIOTHO 3aKPHIBAIOTCS.

B nocaeaune roam Ha muorux [AC
HAOMONAIOTCA  3HAYHTENbHBIE KaBHTA-
usonnple ssiaenus. Ilostomy ¢ nepso-
ro ke BpeMeHH 3Kcnayarauud HeolXo-
AHMO HAJNAAUThL peryasipusifi KOHTpPOAL
32 COCTOSIHHEM TMNOBEepXHOCTH pabounx
opraios TvpOuusl. OO6biyHO Hanboabllee
pa3BHTHE KaBHTAUHOHHBLIX ABAEGHHI Ha-
611012€TCA B NEPHOA MEKEHH, 2 TaKxke
npn Goabluux narpyaxax typOun. HeoG-
XOAHM peryiaspHbiii Haasop 3a mnpouec-
COM KaBHTaUHW H OCYUIECTBJEHHE pe-
MOHTHBIX MEpPONPHATHA, He aonyckas
PAa3BHUTHA ONACHBIX paspyweHHA.

B GoabwHHCTBE CAyyaeB HaHAyH-
WHM Cnoco60M  BOCCTAHOBJCHHS  MO-
BPEXKACHHLIX JAeTalell ABJAAETCHA 3JeK-
TpocBapka. Jlas HeOoabluMX pasbena-
HHit rayOunoit 6—12 mm Hauayywnm
MPHEMOM  ABJAACTCA  HCMOJAL30BAHHE
5JEKTPOAOB H3 HepXKapewlleft craau
(18% xpoma u 8% mnukeasn). [lpn
cBapke Heo6XOAHMO CJOeAHTb 3a TeM,
yTo6 He OBJI0 MECTHOro neperpesa.
3aBapeHHbic NOBEPXHOCTH  3ayMIialoT
H 3arJaxXKuBaior Tak, 4ro6m He aony-
CTHTb 00pa3oBaHHs  BLICTYNOB, KOTO-
phle CaMH MOryT ABHTBHCS HCTOYHHKOM
Kasurauuu. Hepxasewoutasg craab 101K-
Ha coacpxarb ne Goaee 007% yr-
gepoaa. Ilpn rayGokux noBpexaeHHAX
3apapky ueaecoo0pasHo NPOH3BOAKTH
ABYMA 3JEKTPOAAMH H3 MaJoyraepoju-
CTOfl CTajAH, 3aTeM XPOMHCTOM CTanablo
(18% xpoma) u 3aBsepwarth BCC 3J€K-
" TPOAAMH M3 HepiKapelolwed craam yka-
3aHHOrO BHIE cocTasa. Taxoit npuem
CHHXXAer CTOMMOCTH CBapxH u obecne-
YHBAeT Xopollee CUeNJIeHHe cO CBapH-
BaeMOH MNOBEPXHOCTBLIO.

Hekortopsie paGoune KoJjeca ¢ ycne-

XOM BOCCTAHaBJ/IHBAAHCL nyreM Hakjaa-

AOK M3 HepKaselolled <cTaaw Ha no-
Bpexacnubie Mecta. Jlpyrue npHemb
3aUMTH, KakK, HanpuMep, HakJraaka

OpPOH30BLIX M MEAHBLIX MJACTHH, MeTaj-
AH3AUHA NOBEPXHOCTEN, NOKPHITHE pe-
3HHOA M T. N., HCNOABL3YIOTCA C mepe-
MeHHbIM yenexom. OO6uHe MeToabt 3alH-
Thl § BOCCTAHOBJACHHS He paspaborTaHbt
M AAs Kaxjaoro cayyas cneusdHuHb.

Yxoa 3a reHepatopoM  BKJO4aer
B ce6 NpPOBEpPKY Kayecrsa MH30AAUHH,
peryasipHyl0 OKpPackKy H OYHCTKY no-
pepxuocrer. [lposepsiorcs NJOTHOCTH
6ONTOBLIX COCIAHHENHH M  Kpenaenue
noawocos K oGoay poropa. Peryaspuo
KOHTPOJAHPYIOTCA SACKTPHUECKHe COeAH-
nenun, Ilposepsiorcsi 3asopsl  MexAy
pPOTOPOM ¥ CTATOPOM B HeThpex noJjao-
KEHHAX.

Kourpoan peryastopa 3akamovaer-
CA B TUIATEJLHON NpPOBEpPKEe BCeX ero
ABHKYIUIHXCS JaeTanei.

Oanoft u3 BaXKHeHWMX 32184 3IKC-
NAyaTauHH  fABAAETCA  NojiepKanne
B HHCTOM COCTOSIHHH COpPOYACPKHBAIO-
wux pewerok. Hapywenne Hopmann-
Hofi paGoTHl BOAONPHEMHBLIX OTBEpPCTHH
HMEJIO MECTO BCACACTBHe 3a0HBKH pelle-
TOK JHCTBAMH, COPOM, JALJAOM # UIYFOH.

Jas  npeaynpexiueHus nepconana
0 MOABJEHHH JOHHOrO Jbla MJAH WyrH
nepea peleTkaMu JOJIKHB OblTh ony-
UeHB TEepMOMETPH H HHAHKATOPH 0O6-
pasosauuss wyrn. OGorpes pelerok
JIO/KEH HaXOAHTLCA B MNOJAHON TOTOB-
HOCTH B TeueHHe Bceilt 3umnl. Ha muo-
rex I'2C CMOHTHPOBAHLI  pelleTKH
C MexaHuyeckoit ouHcTKoil. OOnunne
THNB COPOOYHCTHBIX MAUIHH MPHIOAHB
JUIsE MeJIKOro copa, Ha TIHAPOCTaHUHAX
e, Ha KOTOpHLIX HabJI0AATCH KapuH,
OpesHa H APYroft KPynHufi cOp, A0AKHb
ObiTh CMOHTHPOBAHM rpefideprue Kpa-
HHl. 3acopeHHe pellleTox Bu3nBaer 60.1b-
WIyI0 noTeplo Hamopa, W NOToMy opra-
HH3auuA HaOMOACHHA 32  UHCTOTOR
peuleroKk sechbMa orsercrsenna. [lag sa-
IHTH OT cCOpa M Abla B npouecce 9xc-
NAyaTauHd MOHTHPYIOTCS NJaByuue 3a-
NaHW Pa3NHYHBIX KOHCTPYKUHH.

Ocob6uift yxon nonxen Guth 3a Ge-
TOHHHIMH COOPYXEHHAMH B MECTHOCTHAX,
rae Ha6a0aal0TCA YacThie CMeHb! 3aMep-
3aHHa W orrausanns. Paspyuwenue no-
BEepPXHOCTEl HMeeTr MecTo NpH nopu-
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ctoM GeroHe Hau OGoabUIOM
HHH BOJAB B HeM,

coaepxa-
Kaxaass naockocrb
GeTONHOrO  MAaccHBa,  NOABEpXKeHHas
AEHCTBHI0O  aTMOC(EpHHIX  Npoueccos,
noaKHa ObTh BBHINOAHCHA ¢ YKJAOHOM He
mence 1:60 u oTBOZOM BOAL B ApeHH.
Hu B Koem cayuae Heab3s AONyCKaTh
3aCTaHBaHHA BOJAL HA TrOPH3OHTANb-
HBIX NOBEPXHOCTAX GETOHA H CTeKaHus
CTPYeK BOAB MO BEPTHKAALHBIM  MO-
BepxHoctaMm. He caeayer nonyckarts
HaXOXJaeHHst Ha OGeTOHHBIX NOBEPXHO-
CTAX  BJA2ronorJomalouux npeaMeros.
Bce TpemHHB A0MKHB CBOEBpPEMEHHO
TOPKPETHPOBATHCH M MOKPHLIBATLCS Ka-
KHM-JH00 rHGxHM nokpuitueMm. Tuiarenn-
HO 06caeayeTca COCTOAHHE IIBOB pacili-
peaus. Ilpn pemoute mnosepxHocTeH
HeoGxoaumMo  ofecnevyuTs  XOpouwyio
CBA3b HOBOro OeroHa CO CTapuM.
[Tp KPynHBLIX NOBPEAKACHHAX YKJIaAb-
BAIOTCH TOJCThie OETOHHBIe CJ0H, HHOTAA
ApMHPOBAHHBIC.

Jlasn OKpackH MeTaJJHYeCKHX KOH-
CTPYKUH Jydqwe BCEro HCMNoaAbL30BATh
KpacKy C aJiOMHHHEeBO-OPOH3OBBLIM MO-
powkoMm. JIas OKpackH BHYTPEHHHX
nosepxHocreit TpyGONpoBOAOB  leALCO-
O6pa3Ho HCNOAL30BATL KPACHY0 OaH-
¢y ¢ aobGasxoit 6% cBHHUOBOrO raera
no Becy AJAs NEpBOro CJAOA OKPAacKH M
10% — ans  BTOPOrO H  CJAEAVIOUHX.
Jlas craabHbIX noBepxHocTeli B CTOA-
qeit soae no6aBKy CBHHUOBOro IJera
B KoauyectBe 67, caeayer npou3Bo-
JINTh TOABKO AAs Tperbero ciaosn. Hc-
MOJNL30BAHHE TopAYHX OHTYMHBIX oOMa-
30K AJA  NOABOAHBIX  MOBEpXHOCTEH
NPHMEHANOCH ¢ NepeMeHHbIM YCIexoM,
Ouenb HEMHOTHE KPACKH H aHTHKOpPpO-
3UAHBIE MATepHaabl MOryT JAepXKarTbca
Goabuwe 3—4 Jner, nostomy HeoO6XOAH-
MO NPOH3BOAHTH PEryJAapHYIO OKPacky.

31. OPFTAHH3AUHA BOAHOIO PEXHMA

Kaxnas rHAPO3JEKTPOCTAHIHSA
AONKHA NPOM3BOAHTL  ONpeAeNeHNyIo
paGoTy MO PperyJAHpoBaHHIO PeqHOro
croka. KoHTposaupyioTcs MuHHMAaJAbHbIE
M NaBOAKOBbIE pacxoas! pexH. PHKcH-
PYIOTCA HaMBHICUWIHE YPOBHH B BEpXHEM
Obede. [Ipu HaNMUHH  peryaHpylOUIHX
‘&r,amopoa Ha rpeGHe TJOTHHB noauep-

yposHefi s BepxHem Obede Mo-
Omb OCYIIECTBJACHO ABTOMATHYECKH.
o cospemerunx I'9C nmeer

3a BOAOCAHBOM BOAOBOMAHYIO 4acTh, CBO-
AAWYI0O K MHHHMYMY pasMuB 32 [J10-
THHON. Xapakrep Kpenaenufi noaGu-
paerca Ha Moaeay. Oanaxko npeasuaers
TOUHBIE Npeieanl pa3MbiBa HEBO3IMOKHO,
nosroMy Heo0XOAHMO  OpPraHH30BaTh
onpefieeHHN  pexuM paboTel  BOJO-
cOpocHbIX OTBEpCTH Mo 3apanee 3a-
JaHHOW nporpamme, Koropas obecne-
YHT HaWJAYYIUHE YCJAOBHA AJA YCTOAMH-
BOCTH HHXKHero Obeda. B HEKOTOPHIX
cayvaax  uenecooGpasHo  CoCpenoro-
YHTH COpOC BOABL 4Yepes BOAOCOPOCHLIE
OTBEPCTHA Ha OnpeileseHHBIX HacTaX
Boj0cOpocHOrO (ppoHTa, HA KOTOpHIX Oy-
JeT HaHMeNbLIHA pPa3MbiB.

Han6onee cnoxHoit 3azaveit -
ASeTCA  ONpejeieHHe  MaKCHMaJbHBIX
nasoakoB. B npouecce skcnayataurs
HA OCHOBAHHH MNOJYYEHHHIX JAaHHBIX
HaG/0/leHHit Nno JoxieMepHofl H BOJO-
MEpHOIt CeTAM COCTaBJAIOTCA MNPOrHO-
3bl NMAaBOAKOB H MPOrHO3 YPOBHS B BO-
AOXpaHHJInLLE.

Mexay nNpoeKTHHIMH MpeaAnonoKe:-
HHAMH M (DaKTHYECKHMH  YCAOBHAMH -
paGotel 0GOpPYAOBaHHA H COOpPYKEHHH
HMeercsi Hekotopoe pacxoxaenue, Ilas
JHKBHAAUMH €ro M H3bICKaHua Haubo-
Jee uenecocOpasHux H SOPeKTHBHLIX
Mep ucnoawndosanna 'IC sxcnayaraus-
OHHBI/l nMepcoHan a0JKeH BeCTH Hempe-
puiBuyto paGoty. Ha xaxaoit F9C nmeer-
CA OYeHb MHOrO BO3MOMKHOCTEH MO H3bi-
CKanuilo HanboJee 3KOHOMHYHLIX PeXu-
MOB paGoThi arperatos M COOpymeumi.
Takue BONpoCH, KaK UYYBCTBHTEABHOCTD
peryasTtopa, BpeMs 3anyCcKa MallfHs M
TIPHHATHS arperaToM Harpyski, A0AXHbHI
HAXOAHTHLCA MOA MPHCTaAbHBIM Ha6MO-
AenweM nepcoxana. HaGmoaaerca Tes-
AeHUKS, TOoCae TOro Kak MallHHa no-
CTasjeHa MNOA Harpysky, Aepxarth ee
HEKOTOpOEe BpeMsi Ha  YMEHbIIeHHOH
Harpyske, ¢ Tem uto0m OHTH YyBepeH-
HBIM B OTCYTCTBHH NoOCJAeaylollero Ha-
G6poca. JlexypHblii nepcoHan A0AKeH
CAeAHTh 3a exeyacHot BuipaGoTKoOf
I'SC, ¢ Tem 4ToOH HENpepHBHO KOHTPO-
AHPOBATH NOJAHOTY HCNOAB3OBaHHA 000-
pPyAOBaHHA,

Haussiroauefimuufi pexny BO3HAKaET
npy pabore ruapoarperaTop ¢ MaxcCu-
Manpibim K. n. A. Kosdpduuuenr noaes-
HOro jseficTBHA arperara oOOHLYNHO #B-
JASeTCA HaAWBHICWIHM NpPH  AOCTHKEHHH
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npuGansureavio 80% mnoawnoit MoumHO-
cTH. MHorue arperarel HMeEIOT TIOJIOrYIO
KPHBYIO K. M. ., IPHYEM NPH H3MEHEHHH
orkpuitia or 06 a0 0,9 namenenue
K. n. A. He npesbuuaer 2%. Heso3mox-
Ho obecneunTh NOCTOAHHYIO paboTy Beex
arperaros 8 30HE  MaKCHMaJbHOro
K. n. 4. '9C aoaxua pacnoaarartb cne-
WHAABHBIMH rpadukaMu nu TabAHUAMH,
KOTOpPbi€  MOMOraloT  YCTaHaBJIHBATh
HAHBBIrOJHEHIUHE OTHOWICHHA AJNA pa-
Gotaomux arperatoB. OOGLIYHO AexKyp-
HBl aucneryep Tpebyer HaAHYHA HA
'2C nexoroporo Bpamampuerocs pe-
sepsa. Kakasn-ro 4acTh ero Moxer
OuTh foJayueHa npH pabGoTe arperaros
¢ Hekortopo# neperpyskoit. bBaaauc pe-
3epsa ofecnevyuBaeTcs BBOJOM 10MOAHH-
TeALNLIX arperaros. Bmecrto TOro wuro-
O6bl ponycKaTh AJHTENbHYIO paboty arpe-
rara Ha XOJOCTOM Xoay, lledecoobpas-
Hee MepeBOAHThL OTH arperarbl B pexHM
CHHXPOHHOrO KOMMEeHcaTopa.

[Ipn ncnoav3oBanuH TYPOHH B pe-
KHME CHHXPOHHBIX KOMIIEHCATOPOB CHH-
Kalores norepn soaw. Hanpumep, na
oanoit 'AC ¢ anamerpom paboyero Ko-
aeca 4,5 m arperar 9 THC. k8T, pabo-
Talouwwit B MOTOpHOM pexume, Tpebyer
500 xer or cucreMmn. B 10 XKe Bpems,
ecan arperar paGoTaer Ha XO0JOCTOM
XOAY, HENMpOU3BOAHTEAbHBI PACXOA BOAM
paer norepsHHyio mouwHocth 1500 xer.
Tor ke arperar, paGotaomuii 8 MOTOp-
HOM peKHMEe NpPH 3aKphiTHIX 3aTBOpaXx,
HO O0e3 OTKAOUeHHOH  BcacwiBalouled
TPYOH, Tpe6yeT 2 THIC. K8T OT CHCTeMbl
BCJIEJICTBHE OTCAchiBAIOLIEro JICHCTBHA
paGouero xoaeca. Tam, rae arperarthl
HCMOMNB3YIOTCS TOJBKO Kak CHHXPOHHbLIE
KOMIICHCATOPH, a He KaK Bpalaoulif-
Cs peseps, MOXHO MpPEAynpeaHTh yrTeu-
Ky uepe3 TypOMHY nyTeM 3aKkpbiTHS
BEPXOBHIX 3aTBOPOB, OAHAKO B 3TOM
cayyae HeoOXoanMo ofecineynTh TeXHH-
yecxoe soaocHalbiKenHe arperara.

[Torepn Ha yreuky BOABI BHI3HIBAIOT
norepio sHepruu. Hanboaee ys3aBuMOM
qacThio ABAAIOTCA 3aTBOPH Ha TYpOHH-
HoM TpyGonposose. B mepenift nepuoa
pa6orat 'DC yreyka uepes 3amsopnl
o6biyno nHuuToxHa, OAHAKO ¢ TeHeHHEM
BPeMEHH OHa MOXKeT YBEJHYHTHCA J0
omwytaMofi BeanunHs. B Teuenwe Malo-
BOAHOrO MnepHojaa, Korpa ¥acrth arpera-
TOB CTOHT, YTeUKH Ha arperarax Moryr

NPHBECTH K CYUIECTBEHHOMY YMeHblle-
HHIO BHIpaGOTKH. B oTAeAbHBIX Cayyasx
yTeyka uepe3 3amBopml jaoctHraer 4%
or obuero pacxoaa I'3C.

HanGoapuwnit 3asop B ynjaoTHeHHH
3aTBOPA MOMKET HMETh MEeCTO Ha BHICO-
KOHAMOPHBIX TYPOHHAX, NOCKOJALKY yTeH-
Ka MYTHOH BOAB MOMKeT BbI3BAaThL HC-
THpPaHHe ero KPoMOK. YTeuka wepe3 3a-
TBOPH mnepex TYpOHHAMH OTJAHYAETCH
OT VTeuKH 4epe3 3aszopnl paGovero Ko-
Jeca TeM, HTO OHA OTpa)Kaercsi Ha
MouHocTH TYpOHHHW. Ha Buicokonanop-
HBIX TYPOHHAX C HHM3KHM KO3(dHUHEH-
TOM OBICTPOXOAHOCTH NOAAEpIKAHHE He-
OGXOAHMBIX 3a30pOB y Jonatok paGo-
Yero KoJjeca BecbMa Ba)KHO, TaK Kak
Jlake Ha HOBOH MallHHE yTeyka vyepes
3TH 3a30pnl  MOXeT Jaoxoauts or |
1o 3%. Tlpu myTHoO# Boge pa3mep 3a-
30POB OY€Hb OLICTPO YBEJAHYHTCA B 3—
4 pa3a u K. N. A. arperara MOer CHH-
autbes Ha 3—10%. Kasurainounoe
pasnesanne pabowero KoJjeca peako
BJIHSIET Ha K. . A. arperara, ecau Tojb-
KO paspylieHHss He JIOCTHIVIH ONYeHb
OOJIbIINX pa3MepoB, BJIHAIOWKX Ha M-
HaMuky obrexkauns. Ho o6uiuHo ewe a0
TOro, KaxK 5TO NPOH30MAET, MPOYHOCTL
KoJjleca HacTONbKO Hapyumaercs, NTO
HeOOXO/IHMO MPOBOAHTL PEMOHT.

3a npomyckoM pacxoioB 4epes Typ-
OHHBE © 10JIKeH OLTb OpPraHu30BaH Ie-
puoauyeckuit maasop. Ha tpyGonposo-
nax YCTAHABAHBAIOTCH BOAOMEPH
Beutypn, na wmaawmx ['9C— poaocau-
BHl B HHXHeM Obepe. Ha nusxkona-
MOPHLIX YCTAHOBKAX, HA KOTOPLIX TaKue
3aMepbl HEBO3MOXHBL!, PacXoAbl BOAB
KOHTPOJHPYIOTCA no Bbipaborke 3Jex-
TPOSHEPrHH H NPOH3BOAHTCH peryasp-
Hasa TapupoBka TypOmun. Tam, rae ue
[IPOH3BOAHTCA 1OJAHOE H3MEPCHHe pac-
X008, OTHOCHTEJbHOe norpebaeHuHe BO-
Jbl MOXKeT ObiTh NOJAVYEHO 10 BeJHYHHE
nepenajaos AasJieHHit B OTACABHBIX TOU-
Kax BOJAHOro TPakra. DTH nepenaas Mo-
ryr ObiTh noay4eHs B TpyGonposoae npu
H3MEHEHHH CEYeHHs H HanpasJeHHs Te-
venus. [Ipn coorercTByloweit Tapupos-
K€ 3TH nepenajbl MOTyT CJAYKHTH pacxo-
AOMEpaMH.

ABTOpPH OTMENAIOT, YTO B YCJAOBHAX
CILA ue segercs TulareabHBll yueT npo-
aykunu I'OC, 1o oGbACHAETCA TEM, YTO
Boga Ha 'SC He uMmeer onaaunsaemoi
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Puc. 131. XapaxTepsoe pacnpefcaenne HAarpy3oK B TCUCHHE Heeam,
a —patora npi waxom Hanope: 6 — paGoTa npy GOaMmOM Manope: J — nuxosne raapocTanunn; 2 — I'SC na Guronon

CYOKE; J = Tenaoame Cranuum;

TENI0NAR YCTAHOBXA;

crouMocTi. CooTBETCTBYIOUIHE OTHETH 110
TeNJOBLIM CTAHUHAM AAI0T HEOOXOAHMbBIE
CBeJCHHS O pacxoaax Ha MPOAYKUHIO C
TOYHOCTLIO 1o | meHra; B 10 XKe BpeMs
KOJHYECTBO YIas, 09KOHOM/ECHHOE OT pa-
6ot '3C, HHKeM He NOACHHTHBAETCA.
Hnmeloresi pasanysbie MeTOAB ONEHKH
SOPEKTHBHOCTH THAPOSINCKTPOCTAHIMY:

4 — OCHOPRAR TeNAORAR YCTANORKA;
7 = ruaposaekTpocTangune Ged peryanponannn: 8§ — Gasucune I'sc,

§ = YDORNN  DOJOXDANMANMA: & — OCLOMMAN
M3/K8T - 4, MONHBE NOTEPH BOAW H T. M.
Onauoit #3 BaxueAWwAX 3apay, c Ko-
TOPOH# NPHXOAMTCA BCTPEHATHCH IKCMAY-
aTauHoOHHOMY NepcoHaay, fABASETcs Ka-
YeCTBEHHOE MCMNOAL30OBAHHE CYTOYHOro M
HeaenbHOro peryauposauus. B kpynuoit
sHeprocucreme Moryr Omte I'2C Ges
peryanposanus, paGoraooumne va ObiTo-
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BOM CTOKE npu KospdHUHEHTE HArpy3KH
100%. Moryr Guith Takke ['IC ¢ obec-
MeYeHHLIM PEeryJiHpoBaHHeM, KoTopbie
moryt patGorarth ¢ HeGoabwuMm Kosddu-
unentTom Harpyskus. Ha puc. 131 nokasa-
HO pacnpeneaenne BupaboTKH 3a Heje-
mo mexay asymsi [9C: oasoit — nuko-
BOfl, a  apyroi — paGotaoumeit Ha
OnTOBOM cTOKe. Becbhma pacnpocrTpaHes-
Has ownbKa AHCNETHYEPCKOro peryanpo-
BAHHA 3aKJI04aeTcs B HCNOJAL30BAHHH
€MKOCTH  CYTOYHOrO  peryJiHpoBaHMs
8 MNEpPHON MNHKOBHLIX Harpy3ok Ge3 no-
BTOPHOTrO HanNOAHEHHS BOAOXPAHHAMIIA.
10 npusoanr Kk pabore I'DC Ha nouu-
AKenunix Hanopax. Twareabusit axanus
noKasmiBaer, uro ueaecoobpasno pabo-
TaTh Ha HaWBHICWIMX YpoBHAX Oaccefina
CYTOYHOTO PEry/HpOBaHHA ¢ MHHHMAaNb-
HBIM CJHBOM BOJBL.

Ilpn pasBHTHIX MEXKCHCTEMHBIX CBA-
39X  3QPEKTHBHOCTL paboTel KaxaoM

I'DC noaxua paccMaTpHBaThCS C TOUKH
3PeHHS BHIrOAHOCTH cHcteMbl, 'DC nan-
Gosnee TrHGKO BnHchBaercs B rpadux
Harpysku sHeprocucreMmsl. [locKoAbKY
ce6ecToONMOCTb THAPOSHEPTHH  BechbMa
HeBEJHKAa B8 TIEPBYIO O4epelb NOJMKHA
HCNOABL30BATKCA Besi  BuipaGorka ['AC.
C sroit Touku 3penus I'DC 10 Hexoro-
poii crenenu KoHTpoaupyer paGory Ten-
aosuix cranuuit. [lpu pacnpeneaenuu
Harpysok smexay TOC u I'SC aucner-
Yep MOJIKEH TIMATeNbHO YUYHTLIBATh Kax
IKOHOMHKY  KaXJIOH  9JEKTPOCTAHILHH,
Tak K cneundpHyeckHe yCaAOBHA ee pa-
Goru. Kax npasuso, I'3C ucnoansyercs
B nuKosoft wacru rpaduxa. Oauaxo
fIPH HaaHuRH HeckoabKux I'AC B cucre-
Me 4acTh MX MOXKeT HecTH Ga3uCHYIO Ha-
rpy3ky. Takxe caeayer uMern B BHAY,
NTO ¢ TevueHHeMm BpPEMeHH pOJb GJEKTPO-
CTAHUMH B CHCTEME MEHSETCA ¢ POCTOM
HAarpy3ox ¥ H3MeHeHuem COCTasa norpe-
Gurenei.
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