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2. CpaliHo-O6WMBHbIE YyCTOH . . . . . . . . 601

3. Kourpdopcurie ycron . . . . 601

21— 5. VerpoiicTBo oTeepeTHit :LepquHdbm naotHE . 602

I. Beikn . . . . . . . 28‘%

2. Konrpdopesr . . . . . . . . . L. 2

3 CTOHIIZI? p . .. . . . . . . . 603

4. TloBopotubie QJeprx B 105

5. 3aTBOpHl M MOABEMHHKH . . . . . . . . 604

6. Moctar . . . .o 605
21— 6. Harpysxy, aencmy}omue Ha wacTH u,epeBﬂH-

HBIX IVIOTHH . . . . . . . . .. . 606

[naBa nBazuats BTOpas

3eMJsIHEIE RJOTHHE

A-p rexn. nayx Huuunoposuu A. A.,
kano. texn. Hayk Hcromuna B. C.

22—1. Knhccudukanus seMIsHbIY ILIOTHH

22—2. I'pyHTHl AJsi SEMJTHBIX I[JIOTHH §

22—3. O0mHe NONOKEHHS, OpPHMEHsTeMble NpH npo-
E€KTUDOBAHHA TPOdHIAA 3eMASHHX IUIOTHH .

22—4. OuibTpalua B SeMASHBIX [JIOTHHAX

22—5. Pacuern ycmﬁqﬂaocm 3eMJIFHEIX TJIOTHH

- Pacuer ycrofiunsoetn orkocos

. Pacuer ycroftunsocts mapyxHBIX HpHSM Ha-
MBIBHBIX H IIONYHAMBIBHBIX HJOTHH . . .
Pacuer ycroiiunBocTH sxpana u sammﬂor‘o
cnos .

.Koa@buuﬁemu sanaca an pacr{eTax yCTOH-

YHBOCTH SEMJISIHBIX ILIOTHH

. Pacuer ycTOMUHBOCTH HH30BOTO OTKOCA Ha Ofl-
JIbIBaHHE B MeCTe BEIXOJA qmnbrpauﬂoxmoro
HOTOKa Ha NOBEPXHOCTH e

22—6. KoHcTpyHupoBanue u HasHaueHHe pasmMepoB
OTIEJIbHBIX 3JEMEHTOB 3eMJSHOH IJIOTHHBEI

. Kpensense rpe6us e

. Kpennenue otkocos . . . . . . . .

. fnpa m mmadpparmsr

. DKpaHH H TNOHYPBI

. JpesaxHuie yerpolicTsa . .

Conpsixenue 3eMIIsHON MIOTHHBI ¢ OCHOBAHH-

eM Hu Oeperamu

. Conpsxenue 3eMASHON IVOTHHH B IIake ¢
COODYXEHHSIMH H3 ADYIHX Marepuaon

22—7. BrGOp NJOTHOCTH M BJIAXKHOCTH TJMHHCTOrO
TPYHTA JJIsl Teaa HACHIIHBIX 3eMJIAHBIX [JIOTHH .

22—8. Packianka ¢pakuuii rpyHTa B OTHEJBHBIX ua-
CTSIX HAMBIBHOH IJIOTHHBl C SIAPOM

22—9. BuiGop THHA M crnoco6a BO3BEIEHAS seMaAHOM
OAOTHAB 'k @ iy sn s o Be we me 4 0 L w3 a1 3
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OrJIABJIEHHE

Jlureparypa

‘TnaBa mBamnars TpEThA

MaoTHHK M3 KameHHOM HaOGpPOCKH

Crp.
640

Kandudaret texn. nayx Mueun C. H. (nn. 1, 2, 6,7, 8, 9),

Xpycrases H. A. (nn. 3, 4, 5)
23—1. TuOH NJIOTHH M3 KaMHS H YCJOBHS HX BO3Be-
NeHHUs ..
1. Knaccnq;mauuﬂ
2. Ycnosus HpHMeHEHHH H Buéop ‘tna Ha6poc-
HBIX ILTOTHH
23-—2. TpefoBaHIis K KaMHIO, KaMeRHoii HaGpOCKe u
KJafke Coe
1. Tpedoaamm K KamHio
2. Tpe6oBaHH K KaMeHHOH Ha6pocxe H manxe
3. Bricota c6pachBaHHs KaMHsi IpH HaGpocke
4. Buan Ha6pockd KaMHA IO cnoco6y yn.no-r-
HeHHs .

23—3. Ycrofiu#HBOCTb Ha6pocublx HJIOTHH WX OTKOCOB
H OCHOBAaHHA .
1. Pacuern }CTOH‘IHBOCTH ToTHHB Ha C‘TBHI‘

2. TloBepka yCTOMYMBOCTH OCHOBaHHSI [LJIOTHHEI
Ha BHIIHpaHHe 3
. 3anoxeHHe OTKOCOB H umpmla no rpeémo
23—4 l'IpOTHBOQJHnbrpauHOHbee yCTpOHCTBa IJIOTHH
H3 KaMeHHOH HabpockH e e
1. Okpaun .
2. Inadparmer
23—5. ConpsxeHne Tena HaﬁpOCHbIX TIOTHE ¢ oC-
HOBaHHMEM H IDEHaXXHble YCTPOHCTBA
1. KorcrpyKuus conmeeHHﬁ
2. Ipenax
23—6. ITnOTHHH H3 cyxon KaMeHHOH ma:um u
nojxyrabpocusle
1. TlnoTHHH u3 cyxon KaMeHHoﬁ KJlallKH
2. TTonyna6pocHble MJIOTHHBI
23—7. IINOTHHE CMeInaHHbE
23—8. Ilponyck BOAgn uYepes Haépocme ILIOTHHB
1. Tlepenns Bomel uepe3 HaGPOCKY
2. Habpocka KaMHSI B TEKYLLYI0 BOZLY
23—9. HpeHM}meCTBa H HENOCTAaTKH IJIOTHH H3 Ka-
MeHHOH HaOpOCKH . ..
Jlureparypa .

I'naBa pBaguath uerBepras

Moanopuwe creHkKH
Kand. rexn. nayx Metcrep B. A.

24—1. Kaaccuodukanus .

24—2. KOHCTpYKIHS MOANOPHEIX CTeHOK

. KOHCTDYKTHBHEIE XapaKTEPHCTHKH

. KOHCTpYKTHBHEIE 3JIEMEHTHI

. Conpsi>kenue NCANOPHHX CTEHOK C OCHOBaHHeM
. JlpeHaxHEe MepoOmpHATHS .

. OcHOBHHE YyKa3aHHS N0 BHIGODY Marepuana
H KOHCTPYKIMH NOANOPHBEIX CTEHOK .
BriGop Martepuana 3acHIIOK

. Pacuer NOANOpHBIX CTEHOK

OGuHe noa0xeHHs

. Cunu, peficTBylonmue Ha nozmopuyto creﬂxy

. Pacuer mecTKHX TIOATMOPHKIX CTEHOK
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Pacuer HHIyHTOBbIX CTeHOK

Pacuer aHKeprIX HOANIOPHBIX CTeHOK
Jlureparypa e e

4. Onpeaenenne pacnopa (axTHBHOrO nasnenus)
rpyHTa

5. Onpegenenne omopa (naccuauoro uamemm)
rpyHTa .

6.

7.

I'nasa apamuare nsras

BonocOpocul M BOmOCHyCKM THAPOY3JNOB
H-p rexn. nayx Huuunoposuw A. A.

25 — A. BOIOCBPOCH

. Tuner BomocGpoCOB

1. Knaccuguxamus ;
2. Bonoc6pocu 6eper03me OTKpb!TbIe
3. Bomoc6pocs Geperoeble 3aKphIThiE
. Pacuern Bomoc6pocos S
1. TuppaBanyeckHe pacyeTst

2. PuneTpantoOHHbIE DPACYETHl

3. CraTHuecKue pacuers
Konerpykuun Bonoc6pocos
.Bmsop THHa BOJOCOPOCOB

25—b. BONOCIIYCK#

. Tunel BOAOCHYCKOB
1. Knaccuduxaius
2. TpyGuaTble BOLOCHIYCKH
3. TyHHe/JbHEIE BOJOCHYCKH
4. OTKpHITHE BOJOCIYCKH .
. Pacuersl Bomocmyckos
1. TunpaBadueckre pacuers
2. OuapTpauUOHHBIE pAaCYETH
3. CTaTHYecKHe pacyeThl
25—7. KOHCTPYKUHH BOZOCHYCKOB
25—8. Brifop THOA BOZOCHYCKOB
Jluteparypa .

I'naBa nmpaguath mecras

3aTBoph
H-p rexn. nayx Bepesunckuil A. P.

26— 1. O6mue cBeleHHS
1. TTonaTue o 3aTBOpe
2. Knaccudukanus 3aTBOpOB
3. YKasaHHs N[O TpPOEKTHPOBAHHIO

26—A. TIOBEPXHOCTHHE 3ATBOPLI

26— 2. Ilnockue 3aTtBopel . . . . . .

. O6Gnactb mpHMeHeHHs

. Tunsl 3aTBOPOB

. KoHcTpykuus 3aTBOPOB

. Ompenenenne coGCTBEHHOTO Beca H uoiveM-
HOTO YCHJIHS . .
IMoxbeMHBIH MEXaHHU3M

26— 3. CermenTHHe 3aTBOPHI

. O6nacTb npHMeHEHHS

. Tunel 3aTBOPOB

. KoHcTpyxkuuss 3arBopoB

. Onpenenenve cOGCTBEHHOI'O BeCa W
HOTO YCHJIHS .o

. [TonveMmumt MexanuaM . .
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Or'JIABJIEHHE

Xiv

26— 4. BanbuoBne 3aTBOpHI
1. O6nacrp npuMeHeHHs
2. Tunsl 3aTBOpOB
3. KOHCTpYyKIHsI 3aTBOPOB .
4. OnpeneneHne co6CTBEHHOrO Beca H HOlI'bGM-
HOTO YCHJIHsI ..
5. IloxbeMHBIH MEXaHH3M .
26— 5. KpbllleBHAHEIE 3aTBOPHI
1. O6nacts npumeHeHus
2. Tunel 3aTBOpOB
3. YcnoBus moabeMa H onycxaﬂnﬂ 3aTBopOB
4. KOHCTPYKUMSI 3aTBOPOB .o
5. ¥YnpaBieHne ABHKEHHEM
26— 6. CeKkTOpHEIE 3aTBOpH
1. O6nacts npuMeHeHHsS
2. Tune 3atBOopoB . . . . .
3. YenoBust nogmemMa u onycxamm saTBopOB
4. KoHCTPYKIHSI 3aTBOPOB .. .
5. YnupaBieHHe IBUKEHHEM
26— 7. KnanaHHele 3aTBOPH
1. O6nacts npumeHeHus
2. KnanaHHHE 3aTBODH C MexaHpmeCKHM l'IpHBO-
IOM .
3. KnanauHse aBTOMAaTHIECKHe ypaBHoaemeHHme
3aTBOPH . el S
26— 8. CTOeqHO-IIOCKHeE 3aTBopu .
26— 9. TToBopoTHEIE depMBI CO INUTKAMH H crmuawm
26—10. ABapuiinse, peMOHTHbIe H CTpOHTeJbHHIE 3a-
TBOPH

e

26—5. TVTYBUHHBIE 3ATBOPLI

26—11. Ycnosuss paGoTH 3aTBOPOB TIYOGHHHEIX OT-
BepcTHH . . L " . . R

26—12. ITnockue rerGHHbee sarsopm .

26—13. CerMeHTHBIE 3a8TBOPH g

26—14. BeprukanbHbe LLHJ]HH,ILpH‘IeCKHe 38TBOpr -

26—15. JIHCKOBEIE 3aTBODH M

26—16. HMroabuathle 3aTBOpPH "

26—17. BeiGop THma TAYGHHHOTO 3aTBopa

Jlurepatypa i BB b ke oa

T'nasa nBanumate ceapMas

Kanaam
Kand. rexn. nayx Xpycrases H. f.

27—1. HasnayeHne ¥ yc/noBHsi paGOTHl KaHAJOB
27—2. ®opMa u pasmepm nonepewmoro CeUeHHsI Ka-
HaJNoB
1. ®opma nonepequoro CeueHMs KaHaos
2. BrIGOp 3aJI0XKeHHS] OTKOCOB
27—3. Bri6op pacueTHbIX CKOpOCTeH
. O6uve ykasaHus
. Hesaunsmomue ckopoctu .
OrpanuueHHe CKOPOCTH TeYEHHS o yCJIOBPIHM
SHMHEro pexuMa . .
BriGop ckopocreil B aﬁepremqecxnx KaHanax
. CKOpOCTH B OPOCHTENBHBIX KaHajax
. CKOpPOCTH B CYHOXOOHBIX KaHAJax .
Pacuer KaHa/l0B Ha (PUIBTPANHIO
Onexknsl H OGJHIOBKM KaHAJIOB
. OcHOBHHE THIBL OJ€XI H OGJHLOBOK
. KamenHass Ha6pocKa ¥ KaMeHHbie MOCTOBHIE
. Beronnble n kene306eTOHHKE OXEXKALI
. Topxperuposanue
. O6AHIOBKH H3
MaTepHaJoB

DULA N ¢

974,
27—5.
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6. I'auHsiHOe yn/OTHeHHe

7. Konbmarax .

8. Hedrsanse oneX AL

9. Cnoco6 HCKYCCTBEHHOTO co.vaueBa}mn rpyH'rOB

10. Buonornyeckne CrnocoGH yMeHbIIEHHS BOXO-

TIPOHHIIAEMOCTH TPYHTOB

11. MexaHnuecKoe yIJIOTHeHHe

12. IpeHax OGJHLOBKH .
27—6. YcnoBusi TpHMeHeHHS oé.nmloaox pasﬂoro Tnna
27—T7. OcHOBHHE TPeGOBaHHS K Tpacce KaHAJOB
Jluteparypa S

InaBa pBaguaTh BochbMas

CoopyKeHHa Ha KaHaaax
Kand. rexn. nayx Poszanos H. II.

28—1. Knaccudukanus coopyxeHHfi Ha KaHaniax
28—2. MOCTH-BOJIOBOZLHl H CEJIEIPOBOAH

1. Tunsl MOCTOB-BOZOBOJOB (aKBEIVKOB) 0 ceJIe-

© TIPOBOAOB

2. KoHCTpYKTHBHEIE

BOJIOB .

3. Konchmengle ocoBerHOCTH ce.nenposonoa

4. C6opHbe KeMe306ETOHHBIE KOHCTPYKIMH

5. YKa3aHHs 1O CTATHYECKOMY pacuery .

6. Ykasauusa mno anpaBnnqecxomy pacqery .
28—3. Jl10Kephl . .
1. Tunel mioKepos .

2. IlpumeHenne CGOPHBIX KOHCprKIIKPI

3. DJIeMeHTHl KOHCTPYKUHH AI0KepOB

4. YKasaHHSl O CTATHYECKOMY pacuery
5. YxasaHdsl IO IHAPABIHYECKOMY pacyeTy
4. TpyGBl IOX HaCHIISIMH I

ocoﬁeﬂﬂocra MOCTO-BOI.IO-

28—

1. Tuner TpY6 .

2. HpHMeHEHHe c6opxmx Kee30GeTORHBIX  KOH-

CTPYKIH#A .

3. DJeMeHTH KOHCprKuHH pr

4. YKa3aHusi 10 CTAaTHYECKOMY pacuery .

5. YKa3aHHA NO THIPABIHYECKOMY DPACUETy
28—5. BriGop THma Bononpoaozmmnx coopy;xemm
Jlureparypa .o

I'naBa nBajgumaTth neBsTas

Hanopusie tpyGonposonm
Kand. rexn. nayx Kupaxocos B. II.

29—1. THOB B KOHCTPYKUHH TPYGOIPOBOIOB .
I. Tuner TpyGOnMpoBOLOB ¥ mpelein HX INpH-
MeHeHUs
2. Hausb{ronneumun ,zmamerp prﬁonpOBona
3. ¥YcrpoiicTBa Ha TPYGONpOBOAAx
4. KoHCTPYKUHH TPYGONPOBOMOB H HX onop
I'iapaBnanyeckre pacyerst préonposo:los
e ITorepn Hamopa Ha TpeHue
2. MecTHBle OTEpH Hamopa
3. T'mnpaBnuueckuit ymap
9293, CraTHyeckHe pacyerH MeTaJIHTIeCKOro pr6o-
IpoBoAa H €ro ouop
1. Cunml, nelicTByIOIIKE Ha prﬁonposo,rl u ero
OIIOPEI . . .o
2. Pacuer prﬁonposona
3. Pacuer omop .o
29—4. Craruyeckye pacyeThl I(apeBilHHOI‘O pr6onpo-
BOIa H ero omop . . . . .. .

Crp.

718
718
718
718

718
718
719
719
720
720

721
721

721

722
724
725
725
725
726
726
727
728
729
729
730
730

731
732
734
735
736
736




OIJIABJIEHHE

Crp.

1. Cunel, nedicTsyromue Ha Tpy6oOnpoBoad H €ro
OMOpLI & A E A AR tier i wen 1D
2. Pacuer tpy6onposoaa . . . . . . . o . 792
3. Pacuer omop T R - Y 1%

29—5. CrarHueckie pacueThl JKee30GeTOHHOro TpY-
CORPOBOMA! » .« & = 5 & = & 5 % a o o 4.2 753
l. Cunel, peficyiomue ma TpyGomposog . . . 753
2. Pacuer tpyGomposona . . . . . . . . . 753

29—6. Pacuer TemmeparypHOro pexHMa Tpy6omnpo-
BOXOB . . . . . . . . . . . . . . . 75

1. Tenuonepeaaua uyepes cTeHkH TpyGompoBoaa,
TEIVIOH30JISAUMIO H TPYHT . . . . . . . . 756

2. Tennootnaua OT HapyXHOA NOBEPXHOCTH Haj-

3€MHOT0  TpPyGONpOBOAAa MJIH  TeIJIOH30JS-
UHM—BO3AYXY . . . . . . . . . . . ., 756

3. Pacuer Temmepatypnl BOIH, TeKymeil B Tpy6oO-
mpoBoxe . . . . . . . . . . . . . . 75

4. 3aMmepsanue BOZH B TpyGONpOBOAEe HpPH OT-
CYTCTBMH TE€Ye€HHS . . . . . . . . . . 756

5. TepMHueCcKHe KOHCTAHTH TeIIOH30JALHORHEIX
MarepHajioB W TPyHTOB . . . . . . . . 756
Jluteparypa . . . . . . . . . . . . . . . 757

T'naBa tpupuaras

BoponpueMHHKH
Huse. Casepun H. A.
30—A. BONOTIPUEMHHMKM C OTKPHITHIM BOJO3ABOPOM
30—1. O6uue TpeGoBaHHS K BOMONPHEMHHKY C OT-
KPBITHIM  BOZ03360pOM 758

1. Knaccudukanus OTKPHTHIX BOJONPHEMHHKOB 758
2. TpeGoBaHus K BONONPHEMHHKY . . . . . . 758

3. BuGop Ttwma soazompuemEwka . . . . . . 759
4. KoMnoHOBKa BOMONPHEMHHKA B COCTABE TOJIOB-
HOro ysma . . . . . . . . . . . . . 759
30—2. MeponpusiTas mo 6opb6e ¢ HaHOCAMH, IYrof
H IUIaBalOIMMH TeJaMH . . . . . . . . . . 761
1. O6mue ykasawass . . . . . . . . . . 76l
2. BecnnoTHHHBIE BOZOUDHEMHMKH . . . . . 761
3. TInoTHHHBE BONONDHEMHHKH . . . . . . . 762
4. Meponpusitis no 6ops6e ¢ myroi . . . . 763
5. Meponpusitas no 60pb6e C COPOM H IJIABAIO-
WHUMH TejgamMd . . . . . . . . . . . . 763
30—3. KOHCTPYKIHH OTKDHITHIX BOJIONDHEMHHKOB . . 764
1. BiusHue ycnosuil paGOTH  BOZONPHEMHHKOB
Ha HX KOHCTPYKHHMIO . . . . . . . . . 764
2. Marepuas KOHCTPYKUHH OTKDHITHIX BOIONpH-
€MHHKOB . . . . . . . . . . . . . . 764
3. OntuMalbHElE KOHCTDYKLUMH OTKPHITHIX BOJO-
NPHEMHHKOB C TOYKM 3DEHHs CTaTHYECKOil
paoTer MX B pasiHUHEIX yCAOBHAX . . . . 764
4. OneMeHTH OTKDHTHIX BOJONPUEMHHKOB . . . 764
30—4. OcoGuie KOHCTDYKUMH BONONPHEMHHKOB . . 767
2 1. l'opumiit Bogosadop . . . . . . . . . . 767
2. BogonpueMHHKH B OnIKAX H YCTOSX IIOTHHE 769
30—5. PacueTsl OTKpEITHIX BOAONPHEMHHKOB . . . 770
1. O6mue cooGpamenus . . . . . . . . . 770
2. Pacuer orBepeTHH OTKPHITHIX BOJAOTIPHEMHHKOB 770
3. Pacuer ramenns sHeprEM B HibKHeM Obede
BOIONpHEMHHKA . . . . . . . . . . . 772
4. Pacuer npoMuiBHBIX ramepefi . . . . . . . 772
5. Pacuer roporo Bogmosabopa . . . . . . 774

30—B. BOLONIPUEMHUKU C INIYEUHHHIM BOLO3ABOPOM

30—6. O6mue TpeGoBaHHS K IVIyGHHHLIM BOZOIPHEM-
HHKaM M ycjoBus MX pabotel . . . . . . . . 774
30—7. KOHCTPYKUHH TIy6HHHHX BOJONPHEMHHKOB . 775

1. [laxTHeiil Geperosoil BOAOINPHEMHHK
2. BamenHni BOJONDHEMHMK . . .
30—8. Pacuern riyGHHHBIX BOJONIPHEMHHKOB .
1. Cocrar pacyeros ruyGHHHBIX BOJONIPHEMHHKOB
2. Pacyer Geperoshix BOJONPHEMHHKOB
3. Pacuer GalleHHWX BOJONPHEMHHKOB
Jlutepatypa L .

. .

Inapa Tpuauate nmeppas

OTcrofinuKH
Huoe. Casepun H. A.

31—1. O6umue TpeGoBaHHS K OTCTORHHKAM o

1. Hasnauenne OTCTOMHMKOB H yCnoBHS MX npu-
MeHeHus . . . . . . . .

2. DJIeMeHTbl OTCTOBHHKOB .
3. Knaccudukauns oTcToHHHKOB | e

31—2. BH6Op THIA M MECTONOJIOKEHHS OTCTOAHHKA
1. Yenosust sdpdextBHOCTH PaGoTH OTCTORHHKOB
2. BeiGop THDma oTcTOHHHKA S N
3. BuiGop MecTONONOXKeHHs OTCTOHHHKA

31—3. KoHCTpYKIHH OTCTOAHHKOB . . ..

1. MHorokamepHule OTCTOHHHKH S
2. KOHCTPYKIMH 5JIeMEHTOB MHOFOKaMepHHIX OT-

CTOHHHUKOB e e
3. OnHOKaMepHEle OTCTOHHHKH C HeTPEPEIBHLIM

OPOMBIBOM . . . . . . . . . . . . . .
4. OTCTOMHHKH C MexaHHUeCKOi OWHCTKOH Ha-

HOCOB e e e
5. MeponpHaTHa o cO3aHHIO PaBHOMEDHBIX CKO-
6 pocTell B KaMepax OTCTOAHHMKOB . .

. 'unpomexannueckoe ofopynoBaEHe  OTCTOl-

HHKOB T T A T
31—4. Pacuer oTcTOHRHKOB B 5w . 9 s
L. gnpe.HEJ]EHHE OCHOBHBIX Pa3MepoB OTCTOHHHKOB
4CHET BPEMCHH 3aHJICHHS AKKyMYJHDYIOLLEro
ofbeéMa OTCTONHHKOR 2! e Ry TS,
31—5. IlpoMbiB HAHOCOB M MPONYCK IIYTH B OTCTOM-
HHKax e O
1. TIpoMbIB HaHOCOB B OTCTORHHKAX MeEpHOJHUE-
CKOro [JeHCTBHS S
2. TIpoMbiB HAaHOCOB B OTCTOAHHKAX HeNpephIB-
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FTABA WECTHANLATAA
BOOJOXPAHUWIHUILA

16—1. THUNIBI BOJAOXPAHUJIHL]
U HX OCHOBHBIE XAPAKTEPHCTHKH

1. Tunbt BOFOXpPaHUJIHUIIL

OCHOBHEIM THIIOM BOJOXPaHMJHIL SIBASIIOTCS HCKYCCTBEH-
HEle BOJOEMEI, O0pasyemble TyTeM INperpa)KJIeHHs DeuHbIX
JOJIMH IJIOTHHaMK. [IpMMEpOM MOTYT CJAYXHTb BOLOXDaHH-
gama Ha Bosre, Hony, [uenpe u apyrux pekax. Muorna
eCTeCTBEHHEIE 03epa MNpPeBPalllaloTCss B BOAOXPAHWJIHMING,
Korja OJM3 MCTOKA pPEeK, BLITEKAIOHMIMX H3 03ep, COOpyXa-
I0TCA TUAPOYSJE, pPEry/upylollve MOCTyIJIeHHe PacXOioB
BOJABl B DEKY.

OTHOCHTEIbHO HeGoJbline BOAOXPAHMNMILA MOTYT OHITH
CO30aHE B MCKYCCTBEHHBIX BEIEMKAX H/JIH B €CTECTBEHHBIX
MOHMXKEHHSX pejbeda CYLIH, a Takxke NnyTeM 00BajOBaHHS
ompefesennoli Teppuropuu [12, 26].

2. HasnauyeHne BOJAOXPaHMJIHIL

Ilesp ycppoficTBa BONOXDAHHJHL] COCTOMT B Tepepac-
mpeneseHMH BO BpeMeHH IIpHTeKalolled K BONOXDPaHUIH-
Iy BOAbI B COOTBETCTBUHM € TPeOOBAHMAMY BORONONb30BA-
TeJel.

dTa nHeib AOCTHTaercsl IyTeM pPeryJaupOBaHUS CTOKa,
KOTOpOe OOBIYHO 3aK/I0YaeTCs B 3alepkaHud B BOLOXpa-
HUJHMINAX 49acTH UM BCel IPUTEKAIOILEH BONLI B {IePHOIEI
[aBOJKOB M DPACXONOBAHMH HAKOMJIEHHOH BOJIB BO BpeMs

MEXKEeHH. &

VnpaBiesne BOIHBIMM pecypcaMH BOJOXPaHM/HINA HPO-
H3BOAHTCA nIyTeM ILJIQAHOMEDHOTO U3MEeHeHHUs OTKPBbITHA
BONOTIPONYCKHLIX OTBEPCTHH H COOTBETCTBEHHO BEJIHYHHBI
[IPONyCKaeMOro yepe3 HHX Pacxoja, yeM JOCTHTraercst Tpe-
GyeMOe 3amo/IHEHHe HJIM ONOPOXKHEHHEe eMKOCTH BOAOXpa-
HHJIFINA. BOXOXpaHM/IMINA MOTYT CIYXKUTb AJIst CHaOXKeHHsI
gonoﬁ norpeGuTeNiefl KaKk W3 BEPXHEro, TaK W M3 HHUXKHEro

beda.

Bomoxpauuivina co3paloTcs B HHTEpecax PasBUTHA Clle-
INYIOIIHX OTpacjeli HAapoOLHOTO XO3sHCTBA: THIAPOIHEPreTH-
KH, Cy[IOXOACTBA, JIeCOCIIABA, OpOIIEHHs, BOAOCHaOXKe-
Hus, OGBOJHEHHs, PpPLIOHOTO XO3ffcTBa, a Takke AId
GopbObi ¢ HABOJAHEHUSIMH.

B Coserckom Coio3e B YCIOBHAX ILIAHOBOTO couua-
JIMCTHYECKOro XO3sificTBa GoJibliMe BOJOXPAHHJHING, KaK
[PaBHUJIO, ABIAIOTCH KOMIVIEKCHBIMH, T. €. CIyXaT OIHO-
BPEMEHHO HHTePeCaM HEeCKOJbKHX DPasJHUHBIX OTpacied
napomHoro xoasicrea [2, 8, 12].

3. Kpusbie mioumianeit v 0o0bEMOB
BOJOXPaHHJIHLI

OCHOBHOB XapakTEePHCTHKOH Jaui¥ BONOXPAHHIHINA SIB-
JfileTCs 3aBHCHMOCTh Iutomazell 3epran F u o6peMoB V or
ypoBHell BoAw B Bojoxpamumuine H (¢ur. 16—1).

[Tnomanu sepkaja YCTaHABAMBAIOTCA IYTeM NJaHHMET-
pHpOBaHHSl TOPH3OHTalell Ha TonorpatHyeckHx KapTax.
Macwmta6 Xapr H ceuesue penbeda JNOJXKHBL OBITH BhHI-
6panbl C YIeTOM HeOGXOEWMOCTH Hajjexallero orobpa-
JKeHHs H3MeHeHHH nuomanefi B npelesax 30HB 3aTOIJIE-
muit. [Tpu Boicote mopnopa 10—20 x xaprel MacmTaba
1:10000, 1:25000 c ceuenmnmem pesnveba uepes 1—5 x
OOLIYHO [alOT NOCTATOUHYIO TOYHOCTD.

Ipu Goiee BpicoxoM mnoanope -— 30—50 # u Bbllie —
MOKHO  HCIIONBb30BAaTh  KapTel ~ Macmraba 1 :25000,
1:50 000 ¢ ceuennem pembeda uepes 2,5; 5; 10 . [as
npenbapuTeIbHEIX NPOEKTHBIX NPOPabOTOK  (TEXHHKO-3KO-
HOMHUYeCKMA MmOKJan) MJONycKaeTcs HCIOJb30BaHHE KapT
6onee MeJIKHX MacmiTa0oB, YeM YKa3aHHBIE BHIIIE.

O6beM BOJOXpaHWJHINA NOACUMTEIBAETCS NyTEM I0C/Ie-
JIOBATEJBHOTO CYMMHpOBaHusi OOBEMOB OTHE/bHBEIX CJI0EB,
3aK/JIOUEHHBIX MEXAYy ABYMS CMEXHLIMH FOPH30HTaJIAMH
(dur. 16—2). Obvem cios BOAE  (HampuMmep, AV o)

onpenensiercs no Gopmyae:

AVy_y = (ﬂ+¥%ﬂ3+ny%4ra&4)

1
3

e

Kpubar oFuemalf

Koubas nnowaled 3gpwan

v snnm3
F oxm?e

Que. 16—1. Kpussie sasucumocmu naoujadei
sepran u 066eM08 6000XPARLAUWA OM YPOB-
Hel 8006t

H—ypoBru BOIN; V — oObeMbl BOAM; F — miowanns
3epkan
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Ta6auya 16—1
OTMETK: - -
ypoBHe aowank —_— Fit V?‘—f—* + F, Buicora caona
BOLb B 3epkana FE, F, i il i+1 Ah=H.,,6 ,—H. 06 xpa-
e | o | VS : s | sy oonav | WL
B M B KM®
20 | 0 A 0
0,07 5 0,35
9% | 0,2 s : 0,35
s 1,96 8 9.80
0 | 47 = . 10,15
, 1 5 1,
35 | 92,1 - : A 71,80
1 33,63 5 168,15
0 | 46,7 : ’ 939,95
56.3 56 .97 5 284 85
| 5 | &9 524,80
1 83,2 84,33 5 421,65
J 50 ‘ 101,9 946,45

i

WO

12
W

duz. 16—2. Cxema nodcuema 065emM08
sodoxparuruua

ITpuMensieTcs TaKKe MeHee TOUHAasA opmyna:

1
AV =5 (Fy +Fy) bhg_g),  (16—1)

rae Fy u Fo— nnomajfn 3epKad BOXB Ha JIBYX CMEXK-
HBIX ypoBHsAx mnomnopa Hi u Hy;
Ah(;_o)—BHicOTa CJIOS  BOAHL  MEXKIY YDPOBHAMH

H1 H HQ.
O6muii o6beM BogoXpaHuIMma V paBeH:

n
V= XAV,
1

(16—2)

Tie 1 — 4HCJO CJIOCB.

[Ipumep BHUHCIEHHUS KOODIHHAT KpHBO#l 3aBHCHMOCTH
leténo;l(pannnnma_or ypOBHeﬁ BOALI IIPHBOLUTCS B TalI.

C moBHILIEHHEM YPOBHS BOIBI B BOJOXPaHHUJIHLIC 3aTon-
JigeMas IJolajb BO3pACTaEeT, npH 3TOM KpuBas Jioma-
neft 3epkaj B 3aBHCHMOCTH OT KOHOUIYPaUMH JOJHHLL MO-
JKET UMeTh HenpaBHJbHBIE OUePTaHHs (C nepernbami); sa-
BHCHMOCTb OGBbEMOB BOZOXPAHHJIMINA OT YPOBHEH 0GEIYHO
XapakTepuayercs TUIaBHOH KpHUBO#.

[Ipn wu3J0KeHHOM crocofe IOCTPOEHHA KpuBo# 00%-
€MOB BOJOXPaHWIALIA ITIpelnofaraercs, 4To ypOBeHb BOJIEL
B BOJOXpaHW/MIlE TOPH3OHTaleH. EMKOCTH, COOTBET-
CTBYIOUIHE TOPH3OHTAJLHOMY MOJIOXKEHHIO YPOBHS BOIML,
HOCAT HasBaHMe cTaTuueckuX. CraTadeckne eMKOCTH
MOXKHO paccMaTpuBaTh Kak JOCTATOYHO TOUHBIE XapaKTte-
PHCTHKH OGBEMOB BOAB B BOJOXDAHHJIMILE B TeX CIyUadXx,
KOrHa BLICOTA TOANOPA 3HAUWTENbHO IpeBHILIAeT aMILIH-
TyLy ecTeCTBEHHBIX KOJeOaHui YPOBHA BOABI B peKe, Ha
KOTOpPO# co3faercsi BOROXpaHHIKUIE.

Ecau 3Xe  BBHICOTAa IIOATIOpPa He HAMHOTO NPEBOCXOMHMT
aMIVIATYAY €CTeCTBEHHBIX KoJeGaHui ypoBHeli BOIBI B
peKe, TO J/si YTOUHEHHs OOBEMOB BOJOXPAHWIHINA 6onee
IpaBUABHO COCTABJATH XapaKTePHACTUKN of6beMa C VUeTOM
ouepTaHusi CBOOOIHOH IOBEPXHOCTH (xpuBOW NoImOpa) B
BepXHeM Obede ruapoysna (cM. dur. 16—38).

Takasi XapaKTePHCTHKA HOCHT HA3BaHHe KPHBOH LW Ha-
MHYeCKHX 00beMOB BOJXOXpaHHIHILA.

st TOCTpOeHHs ~ KDHBOH JHHaMMUYECKHX 06beMoB
(dur. 16—3) HeoGXOAMMO NpH PASHEIX YPOBHIX BOLH ¥
miotaasl H TOCTPOMTH KpHBHE MNORNOpPA ISl PABIMIHBIX
pacxonoB mputoka Q (cM. T 2).

Hu

@ue. 16—3. Kpussie dunamuseckiux 00%em0s
8000 xpanusu4Q




I'JIABA HECTHAILATAS. BOJOXPAHHJIHILA

Doed BomOXpaHmMINA MEXAY CTBOPOM INIOTHHHl H CTBO-
pPOM B KOHIE BOAOXPAHHJ/IHING, PacHOJOXKEHHHM BHe IOJ-
flopa, pasjensierci Ha psAJ y4YacTKOB.

JIns KaXKAOro yuyacTKa CTPOHTCS KpHBas CTaTM4eCcKHX
emkocreli. ITo kKpuBOH noxnopa, oTBedalollefl pacxony
npuroka Q M oTMeTKe noAnopa y IIOTHHBL H, ycTaHaB/IH-
BalOTCA YPOBHHM BOABI B cepejMHe OTIENbHEIX Y4YacTKOB H
COOTBETCTBYIOUIHE 3THM YPOBHSIM CTaTHYECKHE OOGBEMBI TO
yyactkaM. CyMMa 3Tux 0GBEMOB NpUHHMAaeTCs paBHOH
€MKOCTM  BOZOXpaHuauiia V  OpH JaHHOM OUepTaHHH
CBOGOJXHON TOBEPXHOCTH BOABI, T. €. NpH AaHHEX Q u H
y nnotursl. OO0beMbl BOJAOXPaHW/IMINA NPU OLHOM 3Haue-
#uu Q, HO mpu pasubix / y IVIOTHHBI AQIOT BO3MOXHOCTb
{IOCTPOHTL KPHBYI0O OGHLEMOB BOJOXPAaHWIHIIA NpPU pacxoje
npuroka Q.

CeMe#CTBO TakMX KPHUBLIX OOBEMOB, MOCTPOEHHBIX TpPH
Pa3HBIX 3HayeHHsX Q, sBISETCS XAaPaKTEPHCTHKOHM
JHHAMHYEeCKHUX 00BHeMOB BOAOXDAaHHUJHIA.

KpuBas npu Q =0 siBasiercss KPHBOH CTAaTHYeCKHX O6GB-
€MOB BOJOXpaHUJIHNILA.

Tlpu cospaHmu  BOZOXpaHW/IHINA BOKPYr HEro TOBHI-
maercss ypoBeHb TPYHTOBBIX BOA M oOpasyercss AONOJNHH-
TEJIbHO MPYHTOBOE BOXOXPAHHJIHINE. B OGBIYHHX YCHOBHSX,
KakK IpPaBHJO, OHO B pacueTax NOJe3HOH eMKOCTH He Y4H-
TeiBaercst [12].

4, XapakrepHbie YPOBHH U €MKOCTH
BOJAOXPaHHIHILA

(¢ur. 16—4)

a) Hopmanrenwvii noonopreri eopusowr (HIII) — nam-
BHICHIHH YpOBEeHb BOAH B BONOXPAHWIHILE, IPUMEHH-
TeNbHO K KOTOPOMY DACCUHTAaHB COOPYKEHHS THIpOy3ia
C YUeTOM HOpPMAaNbHEIX 3altacoB HaleXHOCTH. IIpefycMar-
DUBAEeMBIX TeXHuyecKuMH ycaosdsaMu. HIII'  spasercs
BaXHEHIIHM INapaMeTpoM, ONpelefOMHUM Kak I0Kasa-
TeJH DPaGOTHI BOJOXPAHWJHINA, TAK H PasMeph COOpyHKe-
HHH, 3aTOMJEHUH M KalMTa/NbHBIX BJOXKEHUH B CTPOHUTEIb-
CTBO THIPOY3Ta # BOLOXPAaHMIHILA.

6) Dopcuposanneui eopusonr (PI') — ypoBeHp BhHILIE
HIII, no Koroporo BpeMeHHO JOMycKaeTcsl 3alOJHeHHe
BOJOXPAHUMHILA B TEPHOL TPONycKa HCKIIOUHTEJbHO
MHOTOBOJHBIX ITaBOZKOB (Upes3Bhiuafiible YCIOBHSL 3KC-
fIyaranuy).

7, Vo
g/

Duz. 16—4. Xapaxmeproie yposHu U 00BeMbl
8000XPAHULUUA

&I — dopcuposannbiit ropusont; HIIT — HOpMmanbHLI NOANOP-
Hbli TOpu3oHT; MO ~— ropusont MeprBoro obwema; y — mo-

Jsesnblit 00beM BOAOXpaHMANA; V) — MepTBLIA 06beM BOLOXpa-
HUJMILE; Vq)—oébem hopcupoBKH
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8) I'opusonr mepreozo o6vema
YPOBEHb BOAH,
BOJOXPaHH/HKILA.

2) Iloanouii ob6sem eodoxpanuruuia V — o6beM, 3aKIO-
YEHHBI MeXAy JHOM BOJOXPAaHH/HLIA H 3ePKaJoM BOMIH
Ha ormerxke HIIT.

0) Hoaesnwtid (pabouuil) o6vem eodoxpanusuwa Vi—
00beM, 3aKNIOUYeHHBI MEXLY 3epKalaMH BOH HAa OTMeT-
kax HIIT u T'MO.

Honesyunii o6beM wucnoabayercss Aas Lejell pPeryJupo-
BaHHsl CTOKA IlyTeM IEPHOLUYECKOTO ONOPOXKHEHHS U MO-
CAENYIOLLETO 3anoJIHeHUsT BOJOXPAaHMJIUILA.

e) Meprsoii ob6vem sodoxpanusuwya V y— o6beM, 3a-
KJIIOYEeHHBIH MeXAy [IHOM M 3epKajoM BOALl Ha OTMeTKe
I'MO. 2roT 06BeM NpenHasHaueH s NOMLAEPKAHHUS He-
00XOJHMbIX MHHHMAJbHBLIX YDOBHEH BOIBI H OTJIOXKEHUS
H4HOCOB B BOJOXDPaHMJIHLIE.

o) Obovem popcuposku (peseperas emxocrs) Vo —
o6beM BOJOXPAHMJHINA MeXIYy 3epKadaMHM BOJIL Ha OT-
metkax HIIT u O®I, ucnonb3yeMblt 1nJIsl CHHXKEHHS (Cpe3-
kKH) OOJbIIMX HOJNOBOXHBIX MJH NaBOJKOBBIX PAaCXOIOB.

(TMO) — nannuswui
IO KOTOPOIO JIONYCKaeTcs ONOPOXKHEHHe

3) OrHocurenvnan emxocte eodoxpanuauwa [12, 26]
XapakTepHayerc KO3(QQUUHEHTOM eMKOCTH BOZOXDPAaHH-
JIMIA:

Va
W, '

rie V,— nonesnasi eMKOCTb;
Wo — cpenuu#i MHOTOJMETHUR CTOK.

16—2. THOPOJIOTHYECKHHN PE)XXHM
BOJOXPAHHJIUILA

Cospanue mopnopa W 0oOpasOBaHHe BOLOXPAHHIHING
BLI3LIBAIOT 110 CPAaBHEHHIO C OLITOBHIMH YCJIOBHAMH Clie-
Iylolllue OCHOBHBIE H3MEHEHHS B peXHMe BOLOTOKA:

a) mepepacinpefieieHHe CTOKa BO BpeMeHH, B CBfI3H C
yeM YMEHBIIAIOTCSA IIOJOBOAHBIE HJAH IABOJKOBLIE H YBe-
JIMYMBAKTCH  MEXEHHWE  DacxXoZbl pexu  (CM. HHXKeE,
n. 16—4);

6) yBenuueHHe BOLHOT'O 3epKaja, B CBA3H C 4YeM CTOK
peKy YMEHBbIIAeTCs 33 CYeT NOBHUNEHHOTo MCHAPEHHs C JI0-
MOJIHHTEJBHON IWIOLIAIH 3epKaJa;

B) TOBHIIIIEHHE YPOBHefi BOJH ¥ H3MeHeHHe INIyOHH B
npefenax BOAOXPAHWIHINA;

I) YMeHbIIeHHE CKOpOCTeli TeueHWsi B BepXHeM Obede
THAPOY3Jda, YTO NPHUBOIWT K BEIMAJEHHIO HEKOTOPOH 4YacTH
HaHOCOB, 3aNOJHEHHI0O MMM YacTH eMKOCTH BOXOXPaHH/IHINA
H PasMBIBY pyciia B HHXHeM Obede runpoysia;

) B HEKOTOPHIX CJIyyasx Ooslee paHHee 3aMep3aHue
# GoJee TO3XHee BCKPLITHE DEKH B IpefesiaX BOJOXPaHH-
JIUINA;

e) MOBLILEHHE B OTIe/IbHHE NEePHOTIH BPEMEHH KOHIEH-
Tpauuy cosiefl B BOLE BOJICXpaHH/IHINA.

1. MMotepu BOAH M3 BOAOXPAHMJHWIIA

Ilotepn BOAB K3 BOJAOXPAHHJHIIA CKJIAfLIBAIOTCS H3
NOTeph Ha HOTOJHHUTEJbHOE HCHapeHue, HUIBTPALMI0 H
oépasoBaHHe JeIsTHOroO IOKpOBa.

a) Ilorepu 800b. He OONOAHUTEAbHOE UCNAPEHIE HMEIOT
MecTO B cJydae CO3JaHHS BOZOXPAHHIMINA B pafioHe, nie
HCTapeHye C BOXHOA TMOBEPXHOCTH MpeBHIAeT HCHapeHHe
¢ CymH (BKJIIOYAs TPAHCIHPAIKIO).

O6bvem moTepb B TeueHiHe Trofa Ha JONOJHHTENbHOE
HCIapeHHe MoxeT ObIThb MOACUMTAH HO (opMmyde:

Wien = (hB . hc) (Fcp.B - f)p
rie Wycn —O06BEM CTOKa, TepsieMbli B TeuyeHue
Ha JONOJHHTE/bHOE HCIapeHHe;
hp— rooBOR cJO# HcnapeHHs ¢ BOXHOH mOBepX-
HOCTH;

(16—3)
roaa
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h.—romoBofi cjaofi HCnapeHHs € CYIIH;
Fep.p — cpennss Iiomazb 3epkaga BOLOXPaHWIHIIA
3a .Nepuoj| HcrapeHus,
f— nnomanb 3epkana NOTOKAa B OHTOBEIX Y-
JIOBUSIX.

Monyuennuit no dopmyne (16—3) ob6bem moTepp Bbl-
guraercs u3 oGbeMa CTOKa, NMOACYHTAHHOrO IJs CTBOpPA
THAPOY3Jia, CO3RAIOEro BOMOXDaHHIHIILE.

MeToas onpeneneHdst BeduyuH fg v Ac DPUBOAATCH B
ra. 13.

B ceBepHHX H UEHTPAIbHBIX 00JaCTSIX EBponefickoit
gactu Cowsa CCP, rie 3naueHus OOOHX BHMIOB HCmMape-
HHS GAu3KH HNpYr K JAPYry, NOTepH, BEI3BaHHLIE JOMOJ-
HHTeJbHBIM HCMapeHHeM HEeBeTHKH, Ha lore H Oro-BOCTOKE
PasHOCTb MEXJly WCIapeHHeM ¢ BOJHOH TOBEDXHOCTH H
Cymp JOCTHIAaeT 3HAUHTENBHLIX BelIHYHH (600 mm B TOR
mns HE30BbeB Boarn # as Ypana, 1000 mm B rox and
AsepGafimxana u ewme OGosble —Aas  psna abaacrei
Cpenseit Asuu u Kasaxcrama) W MOXKET AMETb CYIIECT-
BeHHOEe 3HAueHHe TIpH ONpeleneHud pasMepoB BOAOXpPa-
Huaul # 3ddekra ux paboTH.

Ipu pacuerax BONOXPaHMNHMINL TFOMOBEIE CJOH HCHape-
HuA hg ¥ h. oOBYHO TIPUHMMAIOT PaBHBEIMH HX CpelHe-
MHOTOJIETHEMY 3HAUEHHIO.

Ilns pafioHOB HeyCTOHUHBOrO YBJIAXKHEHHs TIpH HAIHUHH
OTHOCHTEJ/ILHO GoablIol MAOIIAaXH 3epKana Bonoxpanunnma
IeJlecoo6pasHo NMPUHHMATL B pacueTax 3HaueHHs hg ¥ hc
nudbepeHLAPOBAHHEIMA B COOTBETCTBHH C METeopOJorAie-
CKHMH JaHHBIMU: JJIS 3aCYULIABRIX JIeT — TMOBBIICHHBIMA,
IS BAAXKHBIX JI€T — TOHWXKEHHBIMM {IDOTHB HX CpenHe-
MHOTOJIETHEIO 3HaYCHHA. .

HanpuMep, pacueTHHe MOTEpH HA HCTIApEHHE Ha OLHOM
BojOXpanuaduie B Gaccefine JloHa cOCTaB/IAIOT B 3aCYILIH-
peit rox 1000 mmfeod, Bo Baaxmeni rog— 100 mmfeod,
NpH CpefHEMHOTOMeTHeM MX 3HAUCHHH, DaBHOM 650 mmfe00.

CpeneMecsiytbie CEKYEIERE PACXOEl NOTEPh HA HCHA-

perne QSP: ompenensior mo dopmyne:
h.M FM
Cp.M_ uen .
Q}{cn = tM 7 (16 4)
rie A, =My —hy —BbCOTa CNOS TOTEPh BCME/CTBHE
JIOMOMHATEILHOrO MCIapeHHs 3a JAHHBIE Me-
CAIL

FM — opemusis muomanb 3epKana BOJOXPaHUIRIIA
33 JaHHbIl MeCsn 32 BHUETOM IJOIanH 3ep-
Kajia MOTOKa B OBITOBBIX YCJOBHSX;
M __ KOJIAYECTBO CEKYHI B JaHHOM Mecsile.
PeaysibTaTaMH pacueToB N0 ¢opmyse (16—4) yno6uo
DONb30BaTbCl B BuAe TIpadHKoB 3aBHCHMOCTH BEJUYHH
Cpe/lHEMECSTUHEIX PAacXOJIOB IOTepb QSR or yposHeit BOAH

B BojoxXpammmuime H wid OT 0GbeMa 3aMOJHEHHs 74
(¢ur. 16—5) [12, 25].

Hu

Quentleen

Due. 16—5. Kpusste 3asucumocmi

nomeps Ha ucnaperue om ypoGHel
800bL 8 8000XPAHUALYE

Que. 16—6. Ocedantie av0a Ha bepezax
8000XpaHUAUULQ
1 — NeisHOM TMOKPOB; 2 — HEUCNOAb3yeMblit 00beM JAba

6) ITorepu 6006L U3 B00OXPAHUAUWLA HA HUALTPAUUIO
CJ1araloTcs:

1) u3 ¢uapTpanuu dYepes Jjoxe M Oepera BOJOXPaHH-
auula B 06X04 COOPYXKEHMH TrHIAPOY3Ja;

2) us GuJbTpPall¥H Yepes HEeMIOTHOCTH B COODYXKEHHSIX
THIPOY3Ja.

Ilotepu Bompl depe3 Jioxe K Oepera BOXOXPAaHHJHIL
clefyeT YYMTHIBATD MO NAHHHIM CHENHaNbHLIX THAPOTEO-
JIOTHUeCKMX HccaeqoBaHMH (cM. 1. 18).

Tlpy OTCYTCTBHH YKa3aHHBIX JAaHHHIX TOTEPH Ha
(GUIbTpaLHI0 MOryT OBITh NPHHATH M0 AHAJIOTHH € NOTe-
pAMH B CYLIECTBYIOLIMX HJH IIPOEKTHPYEMBIX COOpyXe-
HHAX, HAXOJSIHUXCA B CXOJAHBIX THAPOre0/iOoTHYECKHX YC-
JIOBHSAX.

B npakThke BONOXO3AHCTBEHHOTO WPOEKTHDOBAHHUS IIO-
Tepd Ha GWIbTPAlHIO B TpPeABapUTENbHEIX pacdeTax oOme-
HHUBAIOTCS CKOPOCTbIO TIOHWMXKEHHUS! YPOBHA BOLBl B BOXLO-
XpaHWIHLle, BHB3EBaeMofi ¢uipTpanueli. ITa CKOPOCTH
IJA CpelHMX TeOJIOTHYECKHX YCIOBHE MOXKeT OHTb IpH-
HATa paBHOH 1—2 mm/cyrku.

ITotepn Boosl Ha GHUIBPTPANHMIO HCUHCISIOT B 3TOM
clydae [pH CPeJHEM IOJOXEHHH YPOBHS BOAB B BOJO-
XpaHHMUIIE W NPHHAMAKOT OJHHAKOBBEIMH J75 BCeX JeT H
PaBHOMEPHO DPAClIpPEelieJEHHEIME B Ted4eHHe rofa.

Pacxonbt (UIbTPALHH, KaK NPaBHJIO, NONAIAIOT B HHXK-
HE# 6bed THAPOY3Aa H NMOSTOMY JIJS BOJOINOJb3OBaTENel,
PACIONIOKEHHBIX HHXKE THADOY3Ja, pacxod (UIBTPAUHM He
SIBJISIETCSL NOTEpeH H IOJIXKEeH npubaBaATbCS K 3aperyJHpo-
BAHHOMY IIONYCKY ©3 BOJOXpaHHJMINA (OPH OTCYTCTBHH
GuIbTpaLHEE BOJB B cOCeJHHEe 6accefHbI).

Hacuimenyre Boqo# TPYHTOB, CJaramomux JoOXe BOLOXDa-
WHJHIIA B IepHOI ero HadajbHOrO HANOJHeHHs (cosmanne
TPYHTOBOTO BONOXPAHMJIHKINA), BHISHIBAET EIHHOBpeMeHHbIE
[OTepH Ha (HUABTDALMIO, He MOMajalole B HHXHAK Gbed.

8) Horepu s800br Ha Ab0OO6GpA&308aHUe CBA3AHB- C HE-
BO3MOXKHOCTLIO HCIIONb30BaHMS JbLa, OceBuIeTO Ha Gepe-
rax mnpuH cpaGoTKe BONOXPaHWJHINA B 3MMHee BpeMs
(¢ur. 16—6).

O6uit 06beM INOTEPb BOAH
BaHHS 33 BeChb 3WMHHH IEPHOLN
MyJie:

BCJGACTBHE JbL000DPAa30-
W, onpenensiercsa mo ¢$op-

Wa= kg ha(F1— Fy), (16—3)

rae F;— maomanp 3epkana BONOXPAHH/IMIIA B Hadale
JefocTaBa B JNAaHHOM TOAY;
Fy— 10 Xe, mepel BeCeHHHM IIOJIOBOALEM B JHaH-
HOM TOLY;
Yi— 0,9 (o6beMHumlll Bec Jbaa);
h,— 3HaueHWe TOJIIMHBI JbAa K KOHIY JIEAOCTaBa;
k — Ko3(pPUIHEHT, YUUTHIBAIOMKA MNOCTENeHHCE Ha-
pacTanue TOJIIMHBL JEISHOTO MOKpOBa; B CIY-
yae DPABHOMEDHOTO ONOPOXKHEHUsA BOJOXpaHH-
JUIa B TeueHHe 3UMHEro IepHoAa KoshdHu-
IUeHT K MOXHO IPHHATH PABHBIM 0,65; 3Ha-
genne xosdHIMenTa k yBenMuuBAeTCsH, €CIH
HauGoviee HHTeHCHMBHAs cpaGoTKa HMeer MECTo




FJTABA IIECTHAAUATAA. BOAOXPAHHJIHILA

B KOHIe 3WMbI, ¥ YMeHBUIAeTCs, ecii cpPaboTKa
BOJIOXDAHUJIMIILA TPOH3BOUMTCA B Hauaje 3HUMbl
Gosree HHTEHCHBHO, YeM B KOHUE.
IToTepu BeaeAcTBHE JIbA00OPA30BAHHS B BHIE CPEIHErO
pacxona Q 3a HaHHBIH Mecsll ONpeReJsIOTCS ‘o dop-
MyJie:

Q= Ynh;{(FT_Fg:) ,

tM

(16—6)

rae F}' n F} —nnowaxu sepxana BOJAs B Hauale H
KOHIle PAaccMaTpHBaeMOTo Mecsla;
h) — cpeiusis TOMUMHA JIbAA B TedeHHe NaH-
HOTO Mecsla;
M — yycno cexkveEA B Mecsie.

I'pagumueckn (dur. 16—7) pac-
X0 Ha JibnooOGpas3oBaHHe B JAHHOM
Mecsilie ONpefieisieTcsl KaK PasHOCTb
Mexay pacxogaMu Q, AJs HauaJb-
HOr0 W KOHEUHOro TrOpusoHTOB H
cpaboOTKH BONOXPAHHJHMINE 33 pac-
cMaTpuUBaeMblii  Mecsil.

3tMoit B CBAI3H € OCeRaHAEM
apja Ha GeperaXx IpH cpaboTKe
BOJIOXPAHUJIMIA IPOHCXOAUT HEKOo-
TOpO® CHH)KEHHE YPOBHEH BOMBI;
BecHOH ocTapwiica Ha feperax
Jen TaeT M COOTBETCTBEHHO 32
3TOT CUeT VyBeJHuHBaeTcs O0O6DLEM
BeceHHero croka, Korga o0Gbem BoO-
NOXPAHHIUINA AOCTATOUEH IId 3a-
XBaTa 3HAUMTENBHOH YacTH MOJOBOA-
HOr0 CTOKa M XOJIOCThle COpOCH!
Hm BOZBl OTCYTCTBYIOT, TIOTEDH BCJIeld-

CTBHC JIbAOOOPA30BaHMA SIBAAIOTCH
Duz. 16—7. Kpuseie  gpemennmmu. B cayuasx, Koraa Hs-
3aBUCLMOCMI  NO-  GLTKdA TONOBOJRHOrO CTOoKa c6pack-

Qom SJoex

mepb Ha A60000-  gajorcs GecHOJNesHO UYepe3  BOIO-
pasosarue om 2a4y-  cGpocHele YCTPORCTBA, NOTEPH BO-
Ounbt cpabomKku  py  BCJAEACTBHE  Jb00GpasOBaHHS
8000XParLIUILE SBJAIOTCS GE3BO3BPATHBIMH.

B oOTHOLIEHHWH yueTa IOTepb cJje-
HyeT IMOAYEpKHYTh, YTO NpH CO3Ad-
HHH BOJOXPAHHJML( B 3aCyIIABBIX
pafionax (sHanmpumep, B Kazaxcra-
He) HA OTHOCHTEJIbHO MaJOBOJHBIX
peKax BONpPOC O BeJHYHHE IOTePb BOJBI M3 BOLOXpAHUJIM-
ma mproGpeTaeT NepBOCTeNEHKOe 3HAUCHWe, W HCC/IEA0Ba-
HHf C LIeJbi0 BBHISBJCHUS BOSMOXHBIX Pa3MEpOB IOTepb
NOJDKHEL GBITb NpPOBEAEHBl 0CO0O0 TIIATENbHO [12, 22].

H — ropusodTh cpabort-
KM, Qp — moTepn Ha

AbR00OPa30BaHNe

2. YpoBHHM BOJIb B BepxHeM Obede BOAOXPAHUIHIL

Vposun Boabl B BepxHem Obede BOJOXpaHAIHINA yCTa-
HABNHBAIOTCS B 3aBHCHMOCTH OT OTMETKH IIOIIOPHOTO ro-
PH30HTA BOJHl, NOMIEPKHUBAEMOTO Y MIOTHHB, # DACXOIL0B
B0Jibl, NPHTEKAOIMHX K BOAOXPAHHJIMLLY.

[Monowenre ypoBHeH y IUIOTHHBL M IIDHTEKAROMIHE pac
XOAb BOAR MEHSIOTCS BO BDEMEHH: B MEPHOA NOJIOBOLAH
(naBOLKOB), KOTAA PAcXoibl HPHTOKA OOJblUNE, NPOHCNO-
AHT HATOJHeRHe BOIOXpAHHJIMIIA H YPOBedh BOIBl Y ILIO-
THHB MOMET JOCTUIHYTh HJH JlaKe NpPeBBICHTH HIIT; B
3T0T mepHOX YPOBHM BOAB B Tpelenax BOLOXpaHH/NILA
34HAMAIT HaKboiee BhiCOKOe ToJoxeHHe ((Hr. 16—38).

[lo Mepe OMOPOXKHEHHs BOAOXPAHMIMILA B MEXEHb, KOT-
Ja pacxoabl NPATOKA HeGOMblIHe, YPOBHH BOIBL B Ipede-
fax BONOXDaHWJHINA [OHHKAWTCA.

29 3ax. 125
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Duz. 16— 8. Kpuswe nodnopa 8 no.a08o0ve
U MexHceHb

H — ypoBHU BOABI; L — PacCTOSAHMS OT CT30pA NUIOTHHbBL
10 MeCTa BLIKJIMHHUBAHUA IIOANODA

[TofoxeHHe BOIHOH INOBEPXHOCTH B BepXHeM Obede B
MAHHBIH MOMEHT TDH 3alaHHBIX OTMeTKe YPOBHS BOJBL ¥
ILIOTHHBl M pacx01ax MUTOKA ONpeeNseTcs OuepTaHHAMM
noamopHo#i kpusoil (¢ur. 16—8), pacuer kOTOpOH MONKET
MPOM3BONUTBCS PABNHYHEIME crnocoGamu (oM. I 2).

3aBUCHMOCTb YPOBHEHl BOJbI B OTACNBHBIX CTBOPAxX BepX-
Hero Obeda OT PacXOoMoB IPHTOKA M MOIIOPHBIX ypoBHeH
y IJIOTHHLI MOKET XapaKTepHaoBaThCs CeMEACTBOM KpH-
BBIX pacxomoB (¢ur. 16—9), M1 NOCTPOEHHS  KOTOPBHIX
HCIOMbL3YIOTCS YPOBHH BOIbI B JAHHOM CTBOPE, B3fThle #3
KPHBBIX MOANOPA.

Uz ¢ur. 16—9 caenyer, yro, 4eM Bbillle OTMeTKA IIOA-
NOGPHOTO YPOBHS Yy IUIOTHHB H UeM MeHbIle pacxon
[PHTOKA, TeM OGoJiblie IIPeBLIIIEHMe IONIfOPHOrO YpOBHA
B JAHHOM CTBOpe HajJ OBITOBEIM YDOBHEM BOAEI B Ppeke
IpH TOM K€ Pacxole MPHTOKA; [0 Mepe YBeJHYeHHs pac-
XOLOB TIPHTOKA TPEBbULIEHHE NOMIOPHHX ypoBHeH Hax Obl-
TOBHIMH B LAHHOM CTBODE YMeHblIaeTcsd IpH ORHOBDEMEH-
HOM BO3PaCTAHHH aGCOMIOTHOTO 3HAYEHHs OTMETKH KOf-
MOPHOTO YPOBHS BOJLL B PacCMaTpHBAaEMOM CTBOpe.

[IpeBnilleHre [ONIOPHBLIX YPOBHeH Hax  GbITOBHIMH
yMeHBIIAETCs TakXKe N0 Mepe YAaJeHHs pacCMaTpHBAEMOro
€TBOpa OT NJAOTHHBI H B PaHOHE BLIKIWHHBAHHSA noJgopa
CTAHOBHTCSI OJU3KHM K HYJIO.

YeM BbIIE OTMETKA TODH3OHTA Y IUVIOTHHBl U UeM MeHb-
ule YKJIOHBI TOBEPXHOCTH BOJBI M NPHTOUHbIE — PaCXOJIRL,
TeM Jajiblle OT IJIOTMHBI MECTO BHIKJAMHHUBAHHA NOIHOPA
(¢pur. 16—8).

CrenoBaTelbHo, HauGoJ/bliee PpacnpocTpaHeHHe MOANOpa,
T. e. HauOGoJblIee yHaJieHHe MeCTa ero BBHIKJIMHUBAHHA OT
IWIOTHHBI, HAGMI0I4aeTCsl B HHU3KYIH) MexeHb (B I€pHOI OT-
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Duz. 16—9. Kpusste sagucumocmu pacxo-
008 0in LOPUBOHINOE 6 CTLEOPE BbLULE TLAOTMUHDL

KpuITOro pycna) npu 3anonsensoM po HII Bozoxpamuiu-
uie.

B 3uMEMX YCJHOBHAX HEKOTOPOe KONONHHTENbHOE NOAHA-
THe ypOBHEH BOJHBI B pakoHe BHIKIHHHBAHUS IOANOpa MO-
XKeT OBITh BBI3BAHO 3a}KOPHO-3aTQprIMPl sIBJIEHUSAMH
[10, 12].

3. 3aunjeHune BOAOXPaHMJIIHMIL

3auneHue BOJOXPAHUJHIL BHI3bIBAeTCS BEIMAJEeHHEM Ha-
HOCOB B INpeleNaX 30HB MOANOpPa H MNOCTENEHHBIM 3amoj-
HeHHEeM TBEDALIMHM YaCTHIAMH eMKOCTH BOJIOXPaHHJHMIILA.

3auseHue BepxHero Obeda NPOUCXOLUT HE TOJIBKO 34
CUET HAHOCOB, NPHHOCHMBIX pPeKoil, HO ¥ 3a CyeT oOcefia-
HUs B BOJLOXDAHHJIHIIE NPOAYKTOB paspylieHuss Geperos,
npexje Bcero B paHoHax ¢ GOJpIIMM BOJHEHHEM.

Bopoxpanuaunmia Ha PaBHMHHBEIX PeKax, XapaKTepH3yio-
IKXCS HeGOJBIIMM COAEepKAHHEM HAHOCOB, OOBIUHO OT/IH-
yalorcst GoapmuM cpokoMm 3amnenus (50—100 u Gosee
JeT).

B BOJOXpaHW/HIAX HA TOPHBIX PeKax, HeCYyLIHX 3HauM-
TelbHBIE KOJIHUECTBA HAHOCOB, Oojbliasg 4YacTb €MKOCTH
3ausisgercd JHOCTATOYHO OBICTPO — B TEUEHHE HECKOIbKHX
JIeT,

Ha ckopocTh 3auieHuss CYLIeCTBEHHHM  00pasoM
BJHSET pPeXHM NpPONycKa INaBOLKOB Yepes BOZOXPaHHJIH-
me. Eciy DaBoAKM IIPOXOAAT uYepe3 BONOXPAHMIMILE NPH
yPOBHSX, HEMHOr0 MpPeBHINAIOMHUX OLITOBbE, TO EMKOCTb
BecbMa MeJJleHHO -3auisiercsl. IIpH IJIOTHHAX, CO3JAIOMIMX
3HAUNTEJNBHBIH NOANOP H B IIEPHOA [pPOMyCKa MaBOAKO-
BLix BOA, 3awleHHe BOJZOXPaHW/IHIIA NPOMCXOAUT Oonee
OBICTpO. '

[Tocrenessoe VMeHbUICHKE MPCIOALHEIX YKIOHOB 3epKana
BOALl B BepXHeM Obede Bojoxpasummnma (gur. 16—8)
MPHBOJAKHT K COOTBETCTBYHOUEMY CHHMKEHHIO TPaHCIOPTH-
pyiomeff crnocofHOCTH BOJOTOKA. ITO BJeueT 3a coboit
onpefiesieHHOe  pacrpefienenne OTJOKeHHl B BOJZOXpahH-
JAHLIIE; B obmacTu BHIKIHHUBAHHUA TNOANOpA 3ajepKu-
BAIOTCH HauGosee KpylHbe Gpaxiupyd; GaHxe K INIOTHHE —
oTsiaralotTesl Menkxe yactHibl, KpynHble ¢pakiHi HAHOCOB,
omIarasich B BepXHell yacTH BOJOXPAHHIHLLA, uacto obpa-
3VIOT TPsily, TpeGeHb KOTOPOH MOCTENleHHO TepeMelaeTes
BHH3 IO TEUEHHIO.

Co3nagne BONOXpaliIMlIA HAa peKax ¢ JedOpMHpYIO-
INMMCS PYCJIOM TNPHBOAUT TaKXe K HapaciaHHIO Tepeka-
TOB, PACMOJONKEHHBIX B pafioHe BLIKNIMHMBAHHS TMONIOPA,
yTO NpHOGpeTaer BaXKHOE 3HAUYEHMe ISl CYI0XOACTBA. B
MepHOJL TOMOBOAbS B 30HE BBLIKMTHHHBAHMS MOANOPA rpedenn
nepekaToB INpH TNPOXOXKAEHHH BLICOKHX BOJ IOBHIIAETCH
TaK e, KaK I B €CTeCTECHHLIX YCIOBHAX, Ha crafe xe
NOJIOBOALS TOANOP NPHOCTAHABAMBACT Pa3MblB ICPEKATOB
NpY TNOBbIEHHOA MpPOTHB. OBITOBHIX YCJIOBHA OTMETKe
rpedus.

4. MeprBolii 00BEM BOZOXPaHAIMILA

YcraHosienue HeoO0XomuMoro Meptoro obwvema Vi, a
TaKe pa3MepoB  BO3MOXKHOIO  yMelblIeHIsl  IOJEe3HOH
emxoctii Vg (B cBA3H C OTJOXKeHHeM OoJiee KPYMHBIX Ha-
HOCOB B BepXHeH uyacTd BOJOXPaHH/IHILA BbIIle OTMETKH
I'MO) npoM3BOAHTCS METOLAMM TEOPHH pYCJIOBHIX TNpO-
meccos [29].

Jlasi mpenBapuTesbHOrO  Ompeiedenuss  HeOOXONITMOro
MepTBOro ofbeMa MOXKHO NpPEANoJd0XIHTh, YTO BeCh TBEpP-
Jbll CTOK PEKH OCTaHeTcsl B TpelenaXx BOJOXPaHHJIHILA.
B sToM ciyuze MepTBbii 06beM Vi ModKeH ObiTb GOMb-
WHM MWJIH PaBHLIM 0oGbeMy HAHOCOB, OTJOKHBIIMXCA B
BOJOXpAHM/IMIIE B TEUeHHE 3aJaBaeMOTO CPOKa CIYXGH
Bojoxpauwauma I Jer, T. €.

w. !
vM=[U-\1+ b
Te

1 ) -+ Wéap-om] T, (16—-7)
1

rie p — CpeLHEerofioBasg MYTHOCTh DEKH;
Y1— OGbeMHEIl Bec B3BEUIEHHBIX HAHOCOB;
Yo— OODBEMHHIA BeC JKOHHBIX HAHOCOB;
B— ormomenue oObemMa B3BEMIHHBIX K o6GbeMy
IOHHBIX HAHOCOB;
W, — cpelHerojoBoil CTrOK Deky; )
Wﬁep,oﬂr— 06beM OTJIONEeHHH, KOTOpbie NPOH3OMAYT OT
pasMuiBa Oeperos.

Tlpn HasHAUEHMH BEJWUYHHbI MEPTBOro odbeMa BOJO-
xpdnnanma Vy WIH OTMETKH MO, kpome yuera mpouec-
COB 3amiieHus, HeOOXONAMO TIPHHMMAaTh BO BHHMAaHHE
CJAeLYIOHE TIONOKEHHUs!

a) ormerka I'MO jomxHa 6bITh BLiLIE TIpefeJbHO HH3-
KO OTMETKH, NONYCTHMOH IO YCJIOBHSIM ofecrneyerust pa-
60TLI BONONDHEMHEIX COODYXKeHuH, 3a6HpalONX BOLY H3
pepxuero Gbheda BOZOXpaHUIAIA (manpuMep, obecnedyenue
fofauy BONE B KaHAJH ¥ T. IL);

6) MepTBhIE 00BeM IOJKEH OniTh  HasHAUeH TaKUM
o6pa3oM, uTOOLI IIpH nosHOM cpaGoTKe IOAE3HOH EMKOCTH
He T[POHCXOAWIO JIETOM TPOTpeBaHnus M TOPHUH BOJH, 3a-
pacTaHusi BOXOXPAHWJHINA M DA3BHTHA Ma/sipHH,

B) MepTBHii OfBeM NOMKeH Ha3HadaTecd C YUETOM -
CleNHaTbHEX TpeGoBaHHH, NPeabsABJIAEMbIX pLIGHBIM XO-
39HCTBOM,

r) ecnu BepxXHui Obed BOJOXpAHHIHILA HCIOJIb3YeTCs
B KauecTBe BOXHOTO mytH, oTMerTka MO pomxHa GHITE
BHIOpana TakuM 00pasoM, qroGpi TpH HAaBHTalHOHHOH
cpaGoTKe BOJLOXPAHM/ININA 6uii ofecreueHsl B BePXHEM
Gbede TpebyeMmue CYLOXOMHEIE TTyOHHBI;

o) B cjydae COOpyXeHus MHpu BOAOXpAaHUINILE THAPO-
SICKTPOCTAHIHHA TJIyOHHA cpabotxy, ompejeasioomas o
merky I'MO, fomxHa ObITE YCTAaHOBJEHA H3 ycJIoBHS TO-
AyueHus HanGospuiedl MOIHOCTH — H BHIpa6OTKH 3HEPIHH
THIPO3JIEKTPOCTAHUNH [10, 25, 291

5. Pasmbig pyciia B HHXKHEM obede
BOJOXpaHUJIHLIA
B mmxueM Obede rIpoyssia HMeWT MECTO nedopMan#y

pycna: 1) MecTHble, BhI3blBaeMbIe yBeJNIUesueM H nepe-
pacnpefeneHHeM cKOpocTell  TedeHHs HernocpeACTBEHHO
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HHXCe COPOCHBIX YCTpoiicTB (o6pa3oBanue sm), u 2) 06-
HIHC, BhLI3LIBAEMble NOCTYIJEHHEM H3  BOLOXPaHHJIHUIA
OCBETNIEHHOM BOAB (pa3MBIB pycia B HHUXKHeM Obede Ha
HEKOTOPOM ydacTke). s

PasBurue obmeit nedopManuu B HIKHEM Ohede ruapoO-
y3Jja HOpOTeKdeT MeAJICHHO, MNOCTCIEHHO paCHpOCTpaHHﬂCb
BHH3 NO TeYeHHIO. _

Haunbonpiias ckopocts o6uiero pasMeiBa pycna HaGmio-
faeTcst B NMepBOE BPeMsl MOC/AEe BO3BEIEeHHs THAPOy3Ja Ha
OTHOCHTEILHO HeGOJAbLILIOM Y4acTKe peKH HHXKe IIJIOTHHDLI.

Ha sTtoM yuactke HaceilieHHe NOTOKa HAHOCAMH JOCTH-
raer MYTHOCTH PEKH B eCTeCTBEHHLIX YCJOBHSX.

C TeueHHeM BpeMEeHH YYAcCTOK, Ha TPOTAXKECHHUH KOTOPO-
TO BOIdAa HachllaeTcsd HaHOCaMH, VYAJHHSETCA U TOHIXKe-
HHE JIHAa, PAaCTATHBAACh B JJIMHY, 3aMeJIsSeTCH.

OO6wuii pasMeiB  pycjla HHKE THAPOY3Ja IOCTENECHHO
BBI3BIBAET HEKOTOPOE TNOHHIKEHHE YDPOBHEH BOALI B HHIKHEM
obede NO cpaBHEHMIO ¢ GHITOBHIMH ycioBHsMH. HampuMep,
ST KPYNHBIX BOJIKCKUX BOMOXPAHWJIMIN 3TO TOHHIKEHHE
ypoBHeli B Tedyenue 20 jer MoxeT HOCTHTHYTh 20—30 cm.

ITonmxeHNe W pasMBIB OHA B HHUXHEM Obede MOTYT
GHITH OMpegeseHsl METOJaMH TeOPHH (OpMHPOBAHHST ped-
HEIX pycen [27]).

IloBrimieHHEe pacXoI0B BOAM HHXKE BOIOXPAaHHIMIA B
TIepHOJ, MEXKEHH BbLI3BIBAET NOMHSITHE YPOBHEH BON: H
TIOBBIIIEHHe TpefHell NepexaToB, CAOXKEHHBIX NOABHMKHBIMYU
rpyaramMu. OO6GwiyHO mOBHIIEHHE TpeGHeH NepekaToB Co-
CTaBJsieT B CpelHeM NpuMepHo !/3—!/; oT ofuero moaHs-
THS VYDOBHS BOMLI, BHI3BABIIEr0 3TO ToOBnimenue. Cre-
JOBaTeNbHO, MpupalleHne TIYOHHBI Ha  peke PaBHO B
cpefHeM TipuMepHO 2/3—3%/, OT TpupamleHuss VpPOBHs
BoArl. OT YKAa3aHHLIX COOTHOWIEHMH BO3MOXHEI GoJiee
HJIM MEHee CYIIESCTBeHHbIE OTKJIOHEHHS.

Caenyer OTMETHTb, 4YTO HEYCTAHOBHBIIEECS IBHKEHHE
B HHXHEM Obede BeCJIelCTBHE CYTOYHOTO PETYIHPOBAHHS
PACXOI0B BOMAB, HOCTYMAIOMHMX W3 BOXOXPAHW/IWINA, IOYTH
He BBI3LIBAET JONOJHHUTENbHOH HedopMmanuu rpebHell me-
PEKATOB, TAaK KaKk pycjlo He VCIeBaeT pearupoBaTh Ha
yacTeie KoseOaHMsi pacxoioB H  H3MEHEHHs YpOBHeH
BOZIEL,

B sToM cayuae rpefenb nepekata YCTaHABAMBAeTCH CO-
OTBETCTBEHHO CpEeIReMy T0 BpeMeHH YPOBHIO  BOJKI
10, 25, 271

6. Tepmuueckuil U JeHOBbIH peKUM
BOAOXPaHUJHLL

TepMuyeckufi W JIEIOBHIA PEXHM BOZOXpaHUAMUI ¢op-
MupyeTcss oA BoaneHcrBHeM TemrooGMeHa, KOTOPHIR Hpo-
HMCXOQHT MEXLy BOHOH, aTtMoctepoli H JoxeM BoIoeMa.

Becwoii ¥ JieTOM IPUTOK Telsla K  BOJOXPAHHJIHIILY
Gonbole ero OTHAYM, W BOJAA NOCTENEeHHO HarpeBaeTcd. K
CepelMHe JieTa TeMIepatypa BOABI CTAHOBHTCA OJH3KOH K
TeMnepaTtype Bo3nyxa. Harpesasch, BOla  CTaHOBUTCS
Telljiee, 4YeM JIOXKe BOJOEMa, H IepefaeT emy YacThb
NoNyyaeMoro OT aTMocdepn Temna. OceHbI B pe3y/bTaTe
noxosonanus Bojda (a uepe3 Hee M JOXe BOJONDAHMJIH-
la) pauumhaeT oTAasath Temyno atmocdepe. llocae ycera-
HOBJIEHHSI MOPO30B MOBEpPXHOCTHBIE CJIOM BOIBI TepeoXxJiax-
IaI0TC HEMHOTO HU¥Ke HYJsd, U HaudHaercs o0pasoBaHue
Janna.

B cnokofinpix Bomoemax GwicTpo oGpasyioumiics Jems-
HOH MOKPOB M BHIAAIOWHI Ha HEro CHer 3alHIIAT RO-
Ay Oor nasbuefinero OCTHIBAHHMS; HMPH S5TOM B MOMEHT JIHO-
CTaBa TeMIiepaTypa IJIyOOKHX (JIOEB BOJAH COXpaHser IIo-

JIOXKHMTEJNBHbIE 3HAUEHHS,

B Tekymux Bomax BCjencTBHE TYPOYJIEHTHODO IBHIKEHHS
NOTOKa M B GOJBUIMX BOJOEMAX IO HEHCTBUEM BOJIHEHHA

29%
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nepeoxyaxaeHHe BOIBl pacnpocTpausierca Briy6b. B pe-
3yJbTaTe NepeoxJaxKICHHsl TMyOHHHBIX cl0eB BOAL 06pa-
3yercst TyOHHNHBIA (BHYTDHBOMHBINR) Jiey (myra, AOHHBIH
jgen). OTOT MpoLUecc IPeKPALIAeTCH HeMeIIeHHO MOcTIe
YCTQHOBJEHUST JIE[SHOTO TOKpoBa. B wmoment, mnpenue-
CTBYWOIWMMA JiellocTaBy, TeMmnepaTypa MNepeox/arKIeHHOH
TOMUHK BOIB, NOABEPXKEHHOH TYypOy.1€HTHOMY BOZOOOMEHY
UNH OefiCTBHIO BOJHEHHs, npubiuKaerca obpmuo K 0°
[Tocsie ycTaHOBJEHHS JeLOCTaBa OCHOBHBLIMH (AKTODAMH,
BJIHAIONIMMHY Ha TEeMIEparypy HOKPHITOTO JbIOM BOI0SMA,
SIBJISIOTCS  NPOTOYHOCTb BOJOXPAHHJIHINA M TepMHYECKHH
PEXHM JIHA, TEIJI0O OT KOTODOro 4epe3 BOAHYIO ToJy Ie-
penaeTcss K HHXHeH OOBepXHOCTH Jibaa. Temmeparypa
BEPXHEro CJIOfl BOXBI, CONPHKACAIOIIEroCst CO JIbIAOM, BCe
BpeMs yHaepxupaercs papHo#l 0% remmepaTypa mnpHIOH-
HbIX CJIOEB OKasblBacTCsl HauboJiee BhICOKOIL.

Yem Oonble NPOTOUHOCTh BOJOEMa, TeM (IPH MPOUMX
PaBHEIX YCJOBHAX) HHTEHCHBHee TelJOOOMEeH M TeMm
XOJIOlHee ero BOAA.

B BogoxpaHmnuumiax cpejiHss MO CEYeHHIO TeMmeparypa
BOILI B palioHe BHIKJAMHUBaHHA ToAnopa Oauzka x (°.
C npubny:KeHHeM K IUIOTHHE CPEIHSIA 10 CEYeHHI) TeM-
neparypa nosbimaercs. Haubosabliee ee 3HaueHue oOT-
BeyaeT paubosee TIiyGOKOHl ¥ IDHPOKOH TO CPABHEHHIO
C ECTECTBEHHBIMH YCJOBHMAMH O0O0JaCTH ROICXDAKHINLIA.

Ha Henporounbix wim ¢1a60 NpOTOYHBLIX BOJXOXPAHH-
J4ax, Be NO0IBepKEHHBIX BOJHEHHIO, JIeT0CTaB HacTymaer
Ha 2—10 nHeii paHplle, weM HA pexax B ObITOBHIX YCIO-
BHSIX, XOTfl CPOKH Hauyaja JpA000pa30BaHHS Ha HHX COB-
namnamT.

B BomoxpaHumiumiax ¢ OBICTDHIM TeUYEHHEM, OCOOEHHO B
JOXHEIX pafioHaX, B 0GJAaCTH BHIKJAHHHBaHHS TNOIATOpa
B TIePHOJ JIeJOCTaBa CO3XAIOTCH YCJAOBHSA, GJIaTONPHSTCTBY-
jollide O0PA30BAHUIO IIYTH U DPasBUTIIO 3aKOPOR.

Tommuuua Jnbda TocHe CO2EEYMA TOANOpPA OOLUHO MO-
seimaercss Ha 10—20% no cpaBHEHHIO € €CTeCTBEHHBIMU
YCIOBUAMM pekH. TonmuHa Jbfa Moxer OBITh NOACUMTA-
Ha mp pasHeM dopyyram [10, 25].

OéimHo BOJOXPAHMJHKING, PacloJIOXKeHHke Ha pexax,
0CcBOOOKIAIOIMXCS  OT JbXa WOL BO3KEHCTBHEM IOMBIX
BOL (pekW, TeKyllue C I0ra Ha CeBep, WiH DPeKd HedOlb-
wofl AJUHBI), OYMIAlOTCs OT JbAa mnosgHee (ra 5—10 #u
6osiee nHe#), ueM HeTOANeEpPTHIE YUaCTKH peKH.

Ha Bojmoxpanusnuiax, pacrnoNoXeHHHIX HA pekax, Te-
KYILIMX C ceBepa Ha 10T M OCBOOOXKIAIOUIUXCS OT JbAa CHH-
3y BBEpX, OTCTaBaHHe BCKPLITHSI MOMKET HE HMeTb MecTa.

Jlenoxon B BOLOXPaHM/IHMIAX BO3HHKAeT, KOrAa Mpo-
nyck GOnbIIMX — TONOBOAMH  HAUMHAETCSI TIPH  JEsHOM
TOKPOBE; B 3TOM CJyyae B BCHOXPAaHHIWINAX CO3[al0TCSA
IOBLIIEHHBIE cKOpocTH Teuenusi (V >> 0,5 afcex), TpHBO-
AsLIHE B [BHXKEHHE Jeasigble noas. Ha oYyeHb KpYNHBIX
BOZOXPAHIJIUINAX SBJEHHS JIefOX0ola MOTVT IIPOMCXOIUTD
Tak¥Ke Moj BJAMSHHEM BeTpa. g

3aMenIeHHOE BCKPBLITHE BOZOXPaHILIMIL MOMKET CJAYXKHTb
NPHIMHOA (POPMHPOBAHHS B 30HE BHIKIMHMBAHHMS IMOANOPA
JeNAHBIX 3aTOPOB, BHISHIBAIOIUX 3HAYUTEIbHHIH MONABEM
yposHel BoIsl (3—> a u Goaee).

3arop OGBIYHO NPOABHraeTcs [0 BOIOXPAHHJIHILY CBEpXY
BHH3, ¥ BHCOTa €ro IpW 3TOM TIOCTeNeHHO CHHxkaercd, Ec-
JH MeCTO BHIKIHHHBAHHS II01TI0pa B HAYaJbHBIA 11epHol
JIef0oX04a Ha pexe, rie OGBYHO (GOPMHPYIOTCS 3aTOpbl, Ha-
XONHUTCST Ha HEJNOCTATOYHOM pAacCTOSHMM OT IUIOTHHBL, TO
NOsIBJIgeTCs ONACHOCTL INPUONHMKEHHs 3aTopa K COOpyKe-
HUSM THAPOY3Ja.

B HmxkHUX 6bedax BONOXDAHWIHIN, Ha GmKaimeM
DACCTOSIHHM OT THIPOY3/0B, IO BIHAHAEM TOCTYNAMOLICH
U3 BONOXDAHHJHINA OTHOCHTEJbHO Teryod BOBI HaBo-
NAI0TCH B 3HMHee BpeMs He3aMep3alllMe YUacTKH pPexH
(IIOJIBIHBH) .
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[To Mepe npoABHKEHHS BHH3 NO TCYEHHIO BOAA MOCTe-
fIeHHO OCThIBA€T, W Ha HEKOTOPDOM DacCTOAHHHM OT THIPO-
yana o6pasyercs JelsiHasi KPOMKa. P

H3-32 HenpepriBHOIO M3MEHEHHS MeTeOpPOJIOTHYeCKHX H
THAPABIMUYECKHX YCJIOBHH JellsiHas KDOMKAa HaxOAHTCA
TMOCTOSIHHO B JBHXKEHHM, NpHOJHKAACL K THAPOY3ay NpH
NOHMXKEHUH TeMNepaTyp BOAHL W BO3[yXa M YHaJsAACh NPH
HMX [OBHINEGHHH, B CBA3H € UeM [JIHHA YYAacTKa OTKPBITONO
pycna (nosbiibH) MeHsieTcs. YPOBHM BOJbl B HHXKHEM
6bede THAPOy3na B Tpelenax TOMBIHBU ONpelensiioTcs
MyTeM IOCTPOEHHS] KPHBBLIX INOANOPA OT OTMETKH YPOBHA
BOABl Y KPOMKH Jbla. [IpHGaHiKeHHe NOCJIeAHed K THAPO-
y3Jy BHI3LIBAET NOBLIIIEHHE YDOBHEH BOABI Ha ydYactke
peKM, 3aHATOM MNOJBIHbeH.

IlepeMeluenne JeAsHO# KPOMKH MoxeT OblThb yCTa-
HOBJIEHO  PACUETHBIMH  crnoco0aMy,  pa3paboTaHHBIMH
C. H. Kpunkum, M. ®. Meukenem u K. U. Poccunckum
[10, 11, 13].

7. ConeBoii pexxum BOALI B BOJOXPaHHAHLIE

Co3laHye BOMOXPAHUJIML] B ONPe/eJeHHBIX YCJIOBHAX
OKasniBaeT CYIIeCTBeHHOe BJHSHHWE Ha KayecTBO BO/IB B
BOJOX paHUJIHIIAX.

B BoIOXpaHUJIHIAX, H3 KOTOPLIX HONADEHHE COCTaBJAeT
OTHOCHTEJIbHO HE3HAUHTEJbHYIO BeIHUMHY, KOHUEHTpalHs
coJiefl B BOJe ¢ TeyeHHeM BpeMeHd MaJjio BO3DACTaeT M COB-
HajaeT C ecTecTBeHHOH MuHepaiu3anmedl npuroka. B Bo-
IOXpaHWIMIIAX, M3 KOTOPHIX 3HAUMTeJbHAasl YacCTb BOMH
YXONUT NyTeM HCIapeHHus, KOHIEHTpaWusi coneit B Onpe-
JleJleHHbIe NEePHOALI BpPEMEHH MOXeT 3HAUMTeJbHO Ipe-
BEICHTb KOHIEHTPAIHIO coJdell B BOJE IPHUTOKA.

CouteBofi 6anaHC BOMOXPAHMWIHIL KouneOJaeTcs BCo Bpe-
MeHH M 34BMCUT OT KOHIEHTpauHM coJedl B TPHTOKe,
BeJIHUMHLL IIPUTOKA BOABI B BOJAOXPaHWIALLE, HCIApEHHH,
OTBEMA BOJABL M3 BOAOXPAHUJHILA H €ro 3amoJHEeHHd.

Ecau KoJsieGaHUS BceX VKa3aHHHBIX (PAaKTOpOB BO BpeMe-
HH H3BeCTHL, TO TIIOCJHeIOBATeJdbHOCTh M3MEHEeHUSI KOH-
HeHTpaluy coJell B BOZOXpPAHHIXIE MOXKeT OBIThb YCTa-
HOBJEHA PacueroM, KOTOPH CBOAMTCS K COCTABJIEHHIO
IS KaAOro OTpe3Ka BpeMeHu (Mecsiia, ce3oma) 6a-
JIAaHCOB BOJMI M coOJel.

3anosHeHre BOLOXPAHWIHMINA IPOM3BOAUTCS IperMyIIle-
CTBEHHO TOJOBONHBLIMH (IIABOLKOBBIMM) BOJaMH, KOTOpPHIE
NPHTEKAIOT B OCHOBHOM IIOBEPXHOCTHBHIM IIyTeM M KOH-
HeHTpalusi cojell B KOTOPHX OTHOCHTENbHO claba. ITo-
3TOMY K KOHLY [€pHOLA 3aMOJHEHWs BOJOXPaHHJIMINA €ro
MHUHepanu3anusi TpHOJAMKaeIcsi K KOHIEHTPAlHH coJefi
B TOJIOBOZHOM CTOKe, TaKoe IOJOMXeHHe HabmoRaercs
npemie BCero B BOLOXpaHWIHIIAX ¢ He3HAYHTeIbHOH
e€MKOCTBIO, I'/ie JIOBOJLHO 4YacTO MPOM3BOLATCA XONOCTHE
c6GpoCHL.

B MexeHb KOHIEHTDAUHs colell B BONOXPaHHJIMILE BO3-
pacTaeT B CBA3H C NOBHIIEHHEM B MPHTOKE K BOTOXpaHM-
JHNY YIEJbHOTO Beca ©ouee MHHEDAJH3CBAHHOTO T pyH-
TOBOTO CTOKa, YBEJHUEHHeM HCIIaPeHHs ¢ [JIollalHd 3eprana
¥ yMeHbIICHHEM eMKOCTH B CBA3H CO cPafOTKOH BOLOXpa-
HUJIHIIA.

UeMm 6osblle OTHOCHTENbHAS €MKOCTh BOLOXPaHMIHILA
(8 ) u uem Gonpe mIOWanb 3epKaja BOMbI, TeM CTElEHb
KOHUEHTPaUUH coJefl B BOXOXPAHUJHILE BO3PACTaeT, HTO
0COGEHHO CKAa3hBaeTcsl Ha BOMLOXPAHUIMINAX MHOTOJIETHETO
PEryJiMpoOBaHHs B 3aCyLLJIIBLIX PaiOHAX.

Heo6xomuMo H06GaBUTH, UTO HApsAy € KOHIEHTpalueH
coslefl B BOZAaX BOAOXPAaHHAMILA TPOHCXOLAT XUMHYECKHE
H GMOJIOTHUECKHe MPOLECCH, BAHMAMIIME HAa KayecTBO BOAKL.

Ilpu wWCHOJB30BAHMH BON BOLOXPaHWIMIIA JJIs BOMO-
cHaGXeHMs M OpOmeHHsd NPOTHO3 3THX I[IPOUECccoB JOJ-
JeH OHITb COCTABJEH H4 OCHOBE CIIeUHAJbHLIX HCCIeN0-
panui [4, 12, 24).

16—3. OPFAHU3ALIUS BOJOXPAHHUJIULL

1. 3aronjeHus ¥ HMX NOCJAEACTBHUS

Co3zlande BOMOXDPAHHAHLL, ODOMHUMO IOJOXHTEILHOTO Ha-
pOINHOX03sIHCTBEHHOTO 3(deKTa, BLI3HBaET:

a) 3aronyieHHe TEPPHTODHH B INpejeiax 4Halld BOAOXpa-
HHJIHILG;

6) moATONVIeHHe NPWIEralomiuX K BOAOXPAHMJIHINY 3e-
Meb;

B) mepepaloTKy Oeperos BOXOXPaHWIHIA.

K nMocTOSHHBM 3aTONJEHHAM MNPUUH