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. OBILUE NOJIOKEHHA

OcoGeHHOCTH PACCEHBAOMIKX BLINYCKOB KaK BHAA THAPOTEXHHKUECKHX
COOPYXEHUH

1.1. Hacrosiutve PexoMeHAauud ROJXKHH c0OJI0AaThCs [PH MpO-
EKTHPOBAHHU BHOBb CTPOSILLHXCSI H PEKOHCTPYHpPYeMBIX pacCEHBAIOLIHX
BLINYCKOB CTOYHLIX BOJ HAa peKax H BHYTPEHHHX BojoeMax AJS Hace-
JIEHHLIX TYHKTOB, TNPOMBIUJEHHLX H CeNbCKOXO03SHCTBEHHLIX MNpen-
NMPpHATHH.

1.2. Pacceupalomuil BHINYCK npencraBaseT cob0N MAarucTPadbHYIO
TpyOy ¢ pacroJIOXKeHHHMH HAa HeH BbIXOAHLIMH naTpybxkaMH, YKJaajgbl-
BaeMylo HOpMaJlbLHO K Oepery BOJOTOKA HJAH BOROEMA, H NpeAHa3HayeH
oGecneyuTs Tpelbyemoe pasbaBielde cOpachiBaeMHIX CTOYHBIX BOJ.

1.3. Ilo xapaxTepy B3aHMOJEGHCTBHS C PEKOH HJH BOJAOEMOM pac-
ceMBalollHe BBHINYCKH CJeNyeT OTHOCHTb K MACCHBHBLIM THIPOTEXHHUe-
CKHM COOPYXEHHAM, KOTOphble He BJAHAIOT HAa THAPOJOrHYECKHH DEeXHM
BOJAHEIX O0LEKTOB, HO JIerKO AOCTYNHL! BO3AeHCTBHUIO €0 COCTABVISIOULHX
(KoneGaHHIO YPOBHEeH, PaCXOROB, CKOPOCTEH, OTMETOK AHA, BOJHEHHS
H Ap.) H TpeOyloT HHXXEHepPHOH 3alHTH.

1.4. Ilo pacnosoXeHHI0 OTHOCHTEABLHO NOBEPXHOCTH BOJABI H JHA
PeKH HJAH BOJOEMa pacceHBalolllHe BLINYCKH CTOUYHBIX BOJ NOApa3sje-
AAIOTCH HA HAJBOAHLIE, BHYTPHBOAHLIE H JOHHLIE.

B HajgBoAHHX BHIIYCKAaX MarucrpafbhHas Tpy6a pacnojiaraercs
laj, ypoBHeM BOJH, & naTpyOGKH obpaileHpl CBepXy BHH3 K BOAHOI
ITOBEP XHOCTH.

Bo BHYTpHBOJAHBIX BHINNYCKAaX MarucrpanbHass Tpyba H natpyOkH
pa3MmelaloTCA HHXKE YPOBHSA BOJIbl, HO BhIlUE NOBEPXHOCTH AHA; narpyo-
KH MOryT OmTb OOpalleHbl BBePX M BHH3 OT MAarHCTpasibHOH TpybOul, mo
Te4eHHI0 H NPOTHB TEYEeHHS.

B nonHoM BapHaHTe pacceHBaloLlero BLINYCKAa MarucTpalibHasg Tpy-
Oa 3arayOb/asieTcsl HHXKe MOBePXHOCTH JHA BOJOTOKA WJW BOAOEMA, a BHI-
XoAHLbe NAaTpyOKH HANpaBAAIOTCS K TNOBEPXHOCTH BOJH.

OcHoBHbie Tpe6OBAHHA, mnpeabABAAEMble K pacCeHBaOIWHM BbLINYCKaM
CTOYHBLIX BOA Ha peKax M BoOAoemMax

1.5. Ilpy npoeKTHUPOBAHHH BHINYCKA AOMKHBI cobaojaTthbesd obuiHe
TpeSoBaHHS, NpedbABASEeMBle K BBIMYCKY KaK K THAPOTEXHHUYECKOMY
COOpYy¥KeHHI0 B coorBeTcTBHH ¢ rTapoit CHHII no ocHOBHEIM NMOJIOXKEHH-
AM TNPOEKTHPOBAHHA pE4YHBIX THAPOTEXHHYECKHX COOPYXKEHHH H B
cooTBeTcTBHU ¢ raasoid CHHII 1o npoekTHposaHHIO cHCTeM HapyXXHOH
KaHaaH3alHH MNOCTOAHHOTO Ha3HauyeHHS.

1.6. IlpoexTHpoBanKe paccedsaoUHX BBINYCKOB CTOYHBEIX BOA
JAOJIXKHO BBINOJHATLCA ¢ YUYETOM TpeGOBAaHHH KOMIIJIEKCHOTO HCIOJb30-
BAHHA U OXpaHhl BOJAHBIX pPEeCypPCOB H C y4Y€TOM KOMIJIEKCHOIO HCIOJIb-
30BaHHUS BOAOHNOTpeOHTENRRMH YyuacTKa peKH HJIH BOJOeMa.
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1.7. PasmemenHte paccenBapoumero BuINYycKa Ha peke HWJIH BojoeMe
AROJIXKHO YJAOBJETBOPATE TpeboBanuam «[ITpapun oxpaHbl NOBEPXHOCTHBIX
BOJ OT 3arpA3HellHH CTOUYHLIMH BOJaMI».

1.8. KOHCTpYKuHSL pacCeHBAIOULCIO BLIMYCKA U THPOJACrHuecKle
YC/AOBHSI Ha YYaCTKe €ro pasMelleHHusi B peKke WJIH BOAOEeMEe NOJIKHL
ofecreyHBaTh HOPMaTHBHOe paslaBJdeHHE CTOUHBIX BOJ Ha BO3MOXHO
MeHbLIEM PACCTOSIHHH OT CTBOpA BLIMYCKA BO BCE NepHOABLl €ro 3Kciaya-
TAIHH.

IIpu onpepesleHHH KOHCTPYKILHH OTOJIOBKOB H comneJ B 3aBUCHMOCTH!
OT CTeneHH HavyaJdbHOTO pasdasiicHUs cJaeayeT PVKOBOJACTBOBATLCHA
«PekoMesaalusiMH MO pacueTy pacCeHBAlOWHX BLINMYCKOB CTOYHBIX
BOA B pPeKH H BojaoeMb», M., Boareo, 1977.

1.9. Buibop KOHCTPYKLUHH H MeCTa pa3MellleHHs pacceHBaloulero
BhINYCKa AOJXKEH [POH3BOAHTLCS HAa OCHOBAHHW aHAJMH3a COBOKYIIHO-
CTH ONpeAeNAUIHX XapaKTEPHCTHK THAPOJOTHUECKOTO peXHUMa BOJO-
TOKa HJH BOJOEMA.

1.10. Ilpu BuiGope MecTa paszMellleHHA BBLITTYCKa Ha peKe HWJH BOAO-
eMe, BLIOOpe THNA KOHCTPYKIHH H 3aWHTHLIX MEPONPHUATHH NOJAMHBI
OblTh MaKCHMaJbHO COXpaHeHbl MOPQOJOTHUYEeCKHe YepThl yyacTKa H
YCJOBHA TMNPOTEKaHHA €CTECTBEHHDLIX THIPOJOrHUECKHX nNpOoLecCoB.

1.11. [lpoekTHpoBaHHe pacceHBalOWEro BLINYCKA JAOJXKHO TpO-
H3BOAKMTBLCSI HZ OCHOBE MATEPHAJOB ChNeuMasdbHBIX THIPOJOrHYeCKHX
H3bICKAHHH.

1.12. IlpoekTHpoBaHHe BBRINYCKA HA Yy4acTKe peKH HeOOGXOJAHMO
MPOH3BOAHTE C YUYETOM CJEAYIOILHX XapPAKTePHCTHK THAPOJOTHUECKOTO
H PYCJOBOT0O peXHma:

MJaHOBBIX H IAYOHHHBIX Ae(OpPMALKHK pycJa Ha pacueTHhI NepHOA
SKCIVIyaTalHH BhITYCKaA;

BeJIHYUH W HaNpasJjeHHS CKOPOCTH TeYeHHsI, B TOM YHcJe MHHHU-
MaJlbHOH, B pa3Hble (pa3ul BOAHOTO peXHMa H NPH H3MEHEHHH IIPOTHO-
3HpYyeMO MOpP(QOJOrHYecKOH CHTyaUHH B pycJe;

XapaKTepHCTHK JIeJOBbIX SIBJEHHH — BpPeMelH 3aMep3aHis H BCKPHI-
THSl peKH, TOJUHHBLI JbJla, BO3MOXHOCTH M MOULHOCTH 3aTOpO- H 3aXO-
pooOpa30BAHHUA H HX BJHAHHA HA DEXHM TIOTOKZ H PYCJa, BO3IMOXK-
HOCTH TNIipOMep3aHHsl TNOTOKA € YYETOM TNPOTrHO3a MOpP(ONOTHUECKOR
CUTYal HH.

1.13. [Ipn pacnonsoxeHHH Ha nNoHMe BOJAOBOJA-KOJJEKTOpa H
nepeKayrdBaloOIUX HACOCHbLIX CTAHUHH JOJXKHBLI OBITh YUTEHLI MPOAB-
JJeHHS! TOHMenHOro npoiecca:

BeJHUYKHHA W NPOJOJANKHTEJbHOCTL 3aTOMJEHHA TIOIIMBI;

CKOPDOCTH TOTOKA HAa noiiMe, B TOM YHCJE B MeCTaX COCPeJOoTOUYEeH-
HLIX TEYeHUH NPH 3aTONVIEHHH H ONIOPOXKHEHHH NOHMbI,

AehopManHH NOHMEHHOro peabseda, B TOM YHCAE BO3ZMOXKHOCTL Npe-
BpalleHUs1 BTOPOCTENEeHHBIX PYKaBOB B TIJiaBHble,

BO3MOXHOCTL M CPOKH nepepaGOTKH INOHMEHHOrO MacCcHBa pYy-
CJIOBLIM TIOTOKOM,

BO3MOXHOCTh BO3JeficTBHA JeAsiHLIX TOJeH H BeTPOBbIX BOJIH,
PAa3BHBAIOILMXCA B IIOMMe, HAa COOPYKEHMHSI.

[Ipu nposeaetul Ha NMoiiMe CTPOHTEJIbHEIX pPaboT HeOOXOAHMO YUH-
THIBATh BO3MOX2KHble H3MEHEHHSI CKOPOCTHOTO peXHMa NOHMeHHOro rmno-
TOKa M noiiMeHHOro pedbeda H WX BJAHSIHHE HA YCJOBHS 3KCIJYyaTdllHH
COODYHeHHi.

1.14. TlpH DpoeKTHpOBAHHH pacCeuBaloLlero BbINYCKA H COOpY-
JKeHHI 1o ero saunte 8 6eperopoit aoHe BoAoeMa HeOOXOAHMO YUHTHIBATE
OCHOBLIE 3J€MEHTbl I'HPOMeTeOPOJOrHUECKOTO peXXHMa H JHHAMHYECKHE
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npouecchl B GeperoBON 30HE: BeTep, YPOBEHL BOJALI, BOJMHEHHE, TeueHud,
BaoabOeperopuie nepeMeulcHHst Hanocos; nepedopMupoBatns Oepera,
OTMEJAH H IVIsAXa, TepMHYecKHe YCNOBHS, THAPOXUMHYECKHH H TFHApPO-
GHOJIOFHUECKHe Ipouecchl, JeJOBble YCJAOBHA.

[.15. PacuetrHas ofeclie4eHHOCTh MaKCHMaJibHbIX H MHHHUMAJbHBIX
yposHeHl H pacxoJos BOJAbl B €CTECTBEHHOH peKe ANA PaCCeHBAIOIIHMX
BEINYCKOB JOJIXKHA NpHHUMATbCR B coorseTctBHu ¢ Cll no onpenenentio
PACUeTHHIX THIAPOJOrHYeCKHX XapaKTepHCTHK.

1.16. Pacuetnass obecrneuyeHHOCTL YpOBHEH H pPacxoA0s BOAbLl B
HHXKHeM Obede W pacueTHass ol0eCneyeHHOCTb XapaKTepHbiX YpoBHEIl
B BOAOXPAHHJAHLLE JOJKHBI NPHHHUMaThCA B cooTBeTCTBHH ¢ «OcHOB-
HBIMH TIOJIOXKeHHSIMM TIpaBUJA HCHOJb30BAHKSA BOJAHBIX DECypCOB BO-
AOXPAHHJIHI» NPHMEHHTEJbHO K KOHKPETHHIM BOAOEMaM.

1.17. Ilpn HaNNYHH CHAOKHOH MOPQPOJNOrHYeCKOH CHTYauLHH W
CJOXXKHON CHCTeMbl 3aLIHTHLIX COOPYKeHHMH AN OOOCHOBAHHA MPOEKTOB
DACCEHBAIOUWIMX BLINYCKOB HEOOXQQHMO NpefycMOTpeTh TipoBejeHHe
NabopaTOpHbIX HCCJeJOBAHHH HA MOjeJigiX yuyacTKd pekKH HWJIH BOAoeMa.

1.18. B npoexkTax pacceHBAIOWHX BLINYCKOB He0oOXOAHMO npeny-
CMaTpHBaTh IlpOBeJeHHe HATYpPHHX HabJwjaeHHH H o0c/ef0BaHHKH
nocJie MOCTPOHKH BHINYCKA JJS1 OUEHKH THJIPOXHMMHYECKOTO pexuma,
rUApaBJHKH T1I0TOKA, TlepePopMHPOBaHHs JHA H Oeperos BOAONPHEM-
HHKOB, NPOBEPKH HAJEKHOCTH pabOThl COOPYXKEHHA H BHECEHHS Nnpej-
JOXXE€HHH Mo yJyulleHHI0 YCJOBHH 3KCMJyaTal iU BHINYCKA H 3alHTHBIX
COOPYXKeHHH.

1.19. B cocrape npoeKTa BhINyckKa A0JXKeH pa3pabaThiBaThCcst npo-
€KT opralHHsauuu padoT MO 3KCIVIyaTAUHH paccedBalollero BLINYCKa,
obecneyHBalOUIUH ero HaAEXKHYIO paboTy NpH H3MeHellHH MoOpdoJo-
rHYecKoil M THApPOJIOrHYECKOH CHTYauHH B CTBOPEe 3TOTO COOPYXKEeHWd.



PACCEUBAIWUIUE BblIITYCKH CTOUYHbBIX BOJ1
HA PEKAX

2. OUEHKA JAE®OPMALIUA PYCJA M TMOAMBlI U PACYETHI
HEKOTOPbIX 3JIEMEHTOB BOJAHOI0 PE)XHMA

O6mHe noJoxeHHS

2.1. Ouenxka nepedbopMHpPOBAHHI DPEYHOro pycjga H NofiMel Npo-
H3BOJHTCS C MOMOLLBIO METONOB pacyeTa U NpPOTHO3a pycaoewx pedop-
Mau K, OCHOBAHHHIX HA CTPYKTYDPHEIX NpeAcTaBJeHHsIX 00 HaMeHeHHM
NJAaHOBLIX H BLICOTHBIX (rJyOHHHLIX) oOvYepTaHHil pycJaa, T.e. NPo-
HCXOAAILHX 33 CUET NepeMellieHHST PyCcJOBRIX 06pa30BaHUH TpeX THIOB:
MHKpOpoOpM, MezoPopM M MakpoopM (cM. mpuJa. 1).

Ha npepsapuTesibHON cTAaJHH NPOEKTHPOBAHHA OUEHKA PYCJOBBIX
AeopMalMA OJI)KHA TNpPOH3BOAMTBCA HA OCHOBAHHH THJIPOJOrO-MOp-
(pOTIOrH4YeCcKOro aHanH3a (CM. NpPUJ. 2) H pacueToOB NapaMeTpoB pyc-
JOBLIX (OopM NO popMyaam.

Ha cragHu TexHHYeCKOro npoekra HeoOXOAHMO BBLINOJHATH H3hI-
CKaHHf H Ha OCHOBE HX MaTepHaN OB YTOUHSTL NOJyuYeHHble NpelBa-
pHTENbLHO 3HadeHlls NapamMeTpoB pycJoBbiXx ¢opM H aedopManni.

HauboJsiee HajexxHOe onpejlesieHHe 3HAYeHHH NapaMeTPOB PYCJIOBDIX
¢popM H cocTaBJeHUe NPOrHo3a pycaoBbIX AedopManHil AJa ydyacTKa
pacnoJoxeHHs pacceHBalouero BBLINYCKa MOXET ObiThb OCYLIECTBJE HO
B pe3ynbraTe BLINOJHEHHS KOMIJIEKCA H3BICKATEJAbLCKHX paboT BO BCe
(ha3ul BOJHOTO peXuMa (cM. nNpHa. 2).

IIpy cocTaBJIecHHH npOrHo3a pa3BHTHA MHOTOPYKABHBIX DPYCeJ
H HX NOHM, a TaK)e TIPH OLEHKE CTeleHH pa3BaBjeHHS CTOUMHBLIX BOJA
HA TaKHX Yyuacikax cJeayeT YYHTLIBATbH pacnpejesieHHe pacXo/OR
BOJLI IO pykaBaM H ray0OuHy 3aronyieHHa noiM. BopgrocTts pykapon
cjaeayer onpeaesTb, NOAL3YACh CYUIECTBYIOUIMMH  PYKOBOACTBaMH:
«PYKOBOACTBOM MO NPOEKTHPOBAHHIO KOPEHHOrQ YyJYyUHIUeHHH CYyAOXOA-
HbIX YCJO3HH Ha 3aTPYAHHTEJbHBLIX YYAaCTKax CBOOOAHBIX peK», «TpaH-
cnopt», 1974; «PykoBOACTBOM MO pacyeTy 3JeMEHTOB I'HAPONOTrHUECKOTO
pDeKHMa B NPUOPeHON 30He MOpeH ¥ B YCTbAX pPeK NMPH HHXKeHePHLIX
H3bICKaHHsX», ['Hapomereouspar, 1973, a8 npH onpeaeseHHH Tay-
GMHB 3aTONJEeHHA MNOKM HeoO0XOAWMO HCXOAWTL H3 peKoMeHAAUHH,
H3JIOXKeHHbLIX B npHa. 1, n. 11l

Ouenka pedopmanuit noJ2KHa NPHUBOJAHTL K OMNpeAeJeHHIO 3KCTpe-
MaJbHLIX OTMETOK AHa M noJoXeHus OpOBKH Oepera KAK B TeUeHHe
PACUETHOrOo BPEMeHM S3KChJyaTankWd BBINYCKa, TaK H XapakKTepHOro
BpeMeHH pYCJIOBOro npouecca — MNepHoda CII0JN3aHHs PYCJa0BBIX (OPM,
NUKJAA Pa3sBUTHS H3INYYHHBI HJIH TNPOTOKaA.

[Ipu onexke raybHuHbx AedopManuil HeoOXOAHMO MCXOAMTDL H3
pa3MepoB Tex pycJaoBbiX ¢OpM, KOTopblie AaIOT HaHOOJbILIYIO cyMMap-
HYIO BEJHYHHY JedopMauHyu pycJa.

[TpusoAMMbBle HHIKE MeTOAbl OLEeHKH PYyCJoBbX AedhopMauui AHD-
depeHuupoBanbl No Tenam pycena {(cM. npua. [, n. [). HckaoueHue
COCTABJSIOT MHUHKPO(OPMLI, KOTOpble NPHCYLIH BCEM THMaM pycJoBOro
npotecca.
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Ha pekax, riae pycJoBbiii npolecc pa3supaercst B CIEHHPHUECKHX
YCAOBHAX (BeyHasi Mep3JoTa H HagnejH; GecCTpYKTYPHBIH TpPaHCNoOpT
HaHOCOB, HANpHMCP, B BEPXOBbAX TOPHLIX pek; ypOaHH3HpoBaHHBIE
YHYacTKH pex), DNpOBeJeHHe H3bICKATeNbCKHX pabot obasaTtenbHo.

[Ipu pacnosloXXeHHH BBITYCKOB B YCTBAX peK THAPOJNOrHYeCKHH
PEXHM TAKHX YUaCTKOB CJEAYET YYHUTHIBATb B COOTBETCTBHH C PEKoO-
MeHJauHAMH «PYKOBOACTBA MO pacueTy 3JIEMEHTOB IRAPOJOTHUYECKOI'O
pexHMa B NPpHOPEKHOH 30He MOpPell M B YCTbAX peK MPH HHXKEHCPUBIX
H3LICKaHHaXx», [ Hapomereousaar, 1973.

OuexHka napamMeTpos pycaoBBX MHKpodopMm

2.2. HanGonee HaNeXHO BCe mnapameTpnl recuyaHuX TIpap (CM.
npua. 1, n. 9) moryt ObiTh NONYyUYeHE! NPH NPOBEAEHHU H3LICKAHHH B
pa3rbie $asnl BOAHOIO pexuMa.

Cyiectsyiomie pacuyeTHble ¢(OpMYyJabl He YUYHTLIBAIOT NPOCTPaH-
CTBEHHOTO pacnpefesieHHs TPAJ MO NJOMAaAH peuHoro pycaa. OHH
AAI0T HAUJYYWIHH De3y/bTaT B NpeaejlaXx OCHOBHOH NOJOCH ABHAKEHHS
HOHHBIX HAaHOCOB.

IIpy NMeHTOYHOrpAAOBOM THIE Npolecca pacueT MOXKHO BECTH s
BCeH IUHDPHHB PYyCJaa, HCKIAOUAR] TNOABaJbil.

[Ipn nmoGouHeBOM THIe Mpouecca noJoca JABHXKEHHS HAHOCOB NpO-
XOJAHT B HanpasJeHHH nofoyeHb — rpelelib NepekaTa — nNOGOYEHbD.
Has yuacTkop noasanvit no6OUHeH pacyeT TaKXe NPHMEHATHL He CJe-
ayer.

IIp mMeanapHpOBaHHH OCHOBHOE JBH)KEeHHE HAHOCOB MNPOHCXOAHT
B HanpasJeHHH NIAX — rpebeHb nepekaTta — NAAXK.

2.3. MameHeHHe pa3MepoB TIPS B pYCJJaX pasHbiX THIOB npotlecca
[IPOMCXOAHUT CJHEAYIOLIHM 00pa3oM:

BAOJADL JIEeHTOUYHOH TpAAL H INOOOYHS NO Mepe CJAeAOBAHHSA H3 BepX-
Hell NMJIECOBOMH JIOLIHHBLl K IpeOHIO BLICOTA H AJHHA TPAL YMeHbLIUAIOTCH.
Ha ToinoBOM ckaTe Me3odhopM H B HX NOABAJBAX rpsajbl, KaK NpaBHJO,
BbIpaXKeHbl HeoTYeT/NHBO. Hauboabluuve pasMepnl rpsj NPHYpPOYEHD
K MeCTy CONpRMEHHS KPOMKH NOBOYHA C NJEeCOM,

Ha MeaHJPHPYIOLHX Yy4yaCcTKax pyceJl HaHMeHBbUIHe pa3Mmepnl TPHA
NPHYPOYEeHL! K HNepeXKaTHBIM YHacTKaM, a HaHbGOJbIIHE — K NJgXKaM.

Pasmepnl rpsjg nonepek nasxka HKapacralOT OT €ro NpHKOpHeBoOi
yacTH (y bepera) K nJjecy H J0CTHTalOT MaKCHMYyMa B MeCTe CONpRXKeHUus
CKJIOHA nasixa ¢ naecoMm. Ilpu stom HaubosbluHe H3 MAKCHMAJbHBIX
IpAN pacrnonaraloTcs B HHxHeH TpeTd mJisika. Ha HauGosee BHICOKOM
YaCcTH NAAXKa — ero pepuiHHe, Irpgan HMEIOT MHHHMAaJbHbIE pPa3MepHl.
Ha yuyacTkax npHMBIKaHHA J1J1eCOB K BOTHYTHIM Geperam H3JYyYHH MH-
KpoOpMbl BHIpaXeHu CcJa60 HJAH OTCYTCTBYIOT COBCEM.

2.4. Bricota rpsi ycraHOBHMBLUEIocsa nNpoduas, M, MOXer onpe-
aeasthesa no dopmyne B. C. KHoposa

( Vup) 2/3

hp=3,5H _HK
lg-—-d—- -6

, (1)

rne H — ray6una notoka, M,
V — cpeansis cXopocTes LOTOKa, M/c;
d — cpeAHUH JAHaMmeTrDP AOHHBIX OTJOMXKEHHH, M;



Vup — Hepa3MmblBaollas cKopocTh, M/c, ompejeiseMas no ¢op-
MY S1e

14 7H
Vip = 1 Sng Ig dO T8 9 (2)

rje g — VcKOpeHHe CHJbI TAXecTH, M/c?;
uan npy H>1 M no dopmyse b. ®. CuHuienko H 3. . Konaadauu

d [V—Vup \14
hr=2’lFr4'l( Vip ) ’ ©)

rxe Fr = V_. — uucso Ppyna;
VgH

Viup — HepasmmiBalomas ckopocte no B. H. T'oxuaposy, M/c,
d
dgg9,

[lpy oTCYTCTBHH HeOOXOAUMHX JJS pacueTa HAHHLIX BbLICOTA IPAA
hAp, M, MOXeT OblTb oOnpeaedeHa 00 MNPUOAHMEHHLIM 3ABHCHUMOCTHAM
B. ®. Cuuuenko

npH H<<l M he. = 0,25H, (D)
npd H>1 ™ hy =0,24+0,1H (6)

[Ipy npoxoxaeHHH NOJOBOAbSA BbicOTa IpAA h. B HOJOCE AKTHBHOrO
ABHXKEHHA HAHOCOB YyBeJHYHUBAETCH.

OpHeHTHPOBOUHO MaKCHMaNbHYIO BLICOTY Tpsaj A., M, B NOJOBOAbE
MOXKHO onpeaensaTe No qopMyJe

h.=2,5h (7)

rge hp — BBICOTA I'PAJ, M, B MeXe€Hb, H3MepPeHHasl Nepel NOJOBOIbEM
WAM CNYCTH Mecsil| nocje Hero.

2.5. daunHa rpag [p, M, ycranoansmerocsx NpohHAST MOXKET OI-
pepeasitoca no ¢opmydaam b. @, CHuuienko

I,.__H]/Cﬁ (8)

rre C — xoapduunent Illean, m%5/c;
HAH anist NpHOJIHKeHHBIX pACYETOB

lr = 4,2H. (9)

B ycaosBusax nonosoaba MaKCcHMadbHas AJHHA TPl l., M, MOXerT
OniTb paccuuraita no NpHGAHMKeHHON 3aBHCHMOCTH

—_— 2,5lrt (lo)

rge /p — AJIMHA TpAR, M, B MeXeHb, H3MepeHHasd B MOJOBOALE HIH
CNyCTsl Mecsili MocJe Hero.

2.6. CKOpOCTE CMelleHH] MHKpmbopM Cr, M/c, cnepyer omnpene-
AT M0 opmysie b. @, Cuumenko v 3. 1. Konaanauu

C. = 0,019VFr, (11)

0,2
Viep == 3,0( H ) @ +0,0014)°3 (4)



rae V — cpeanssi ckopocTh noroka, m/c; Fr= _\}/ﬁ — yucsio . Ppya.

2.7. Tlepuon npBUMKeHHA rpsAj Tp, C, HEOOXOAMMO olnpejesisTh IO
popmyae

Tr='é"', (12)

raie /[p — paccuutuieaerca no gopmyaam (8), (9), a Cp — no gopmy-
Jge (11).

2.8. /Ina onpejefeHHs pacxoja JOHHBIX HAaHocOB B O0BEMHOM
BLIPaXeHHH rgg, M/ (c: M) caeayer nenoab3osath Gpopmyay B. ®. CHu-
meHko H 3. . KonaauauH

V4
ran = 0,011A; (/) (13)

o603HaueHnss cM. 1. 2.4).

Ouenka pedopmanui HPR JEHTOUHOTPAJAOBOM H nNoHOUYHEBOM THRNAX
PYCJOBOI0 npouecca

2.9. Tlpyu orcyrcTBHH noApOOHBIX H Pa3HOBPEMEHHBLIX Tonorpadus-
YeCKHX CBEMOK pycJa H3MepHTeJNH JEHTOUHbLIX rpajx (cM. npHa. I,
M. 2) MOXHO onpeAe/siTe MO NPHOJHKEHHBIM COOTHOLIEHHAM (BHICOTA
H JAJHHA TPAJ, M):

BbICOTA h;[p=0,2Hnn, (14)

rne Hop — ray6uHa B miaece (MeXay rpsijamu) TPH ropH3oHTe BOJbI
Ha YpOBHe MOHMeHHBbIX OpPOBOK,

aanua (war) Agp = (4 — 8) Bgp (15)

Ha yYacTKe €JHHOr0O JEHTOYHOIPAJOBOrO; THNA PYCAa C WIHPHIION MeX-
Ay MOMMeHHBLIMH GPOBKAMH;
Ha yuyacTKe HHOTO THIA PYCJAOBOro npouecca

Aar = (2 — 4) Beps (16)

CKOPOCTh JABHXKEHHA JeHTOUHOH TpAlbl NPH pacxoje BOALI, COOT-
BETCTBYIOUEM YPOBHIO MNOHMEHHBLIX OpPOBOK, cJegyeT H3 (GopMyJnl

Al e
Cor = " Foap (17)
rpe Agp — AJMIHHA (WW&T) TPSJBL,
Fgp — nioniaab NpoACAbLHOTO CeUEHHUA T'pAJh
F ip = @arht pedar (18)

rae dar =0,6 — KoappuuHent GopMB  TPAABI; Fnp — YAEAbHHIN pac-
X0J AOHHBIX HaHOCOB, M%/(c-M), omnpefensemulit mo dopmyae (13);
nNpH HEU3BECTHOM 3HAUYeHHH Ap YIeJbHBIH pacXoJ JOHHLIX HAHOCORB,
M3/(c- M), onpeacasierca no ¢opmyae H. . Jlesn

V H)o,sa
|

rmw = 0,00453 ("'_') d (V — Vup)(""d—

Vap (19)

rae Vup onpegesasierca no dopmyae (4).



[Tpu onpefettenu#t yaetbHOro pacxofa HOHHLIX HAHOCOB MO chop-
MyJae (13), Korpa H3secTHa BbicOTa MHKpohOpM Ap, CKOPOCTb ABHKS-
HHSA JIEHTOYHOH TFpPHAILH cJejyeT olpeedsiTh IO 34aBHCHMOCTIH
hr V4 )
har (Y gh)® (20)

nepHon CMeUleHHA JIEHTOYHOH TpAAbl Thp OTNpelessgeTcss HW3 Bbi-
paXKeHHs

C.‘ﬂ[" — 0,018

A
‘tﬂf' =_gi:l (21)

2.10. B cnyuae oTcyTCTBHUSt NOAPOGHELIX U PAa3HOBpPEMEHHBLIX TOINO-
rpapHuecKHX CBHEeMOK pycsla nobGouHeBOro THNA napaMmeTpn NoGOYHS
(cM. npua. 1, n. 3) onpenenasiiorca no NpHOJHIKEHHbLIM 3aBHCHMOCTAM:

BoicoTa nobouHs hApg, M, — no dopmyne M. &. Kapacena

hl’lﬁ = 0 13HHJI ’ (22)

rae Hpg — ray6uHa B njece, M, MeXX1y TOGOYH SIMH, COOTBETCTBYIOLLAS
YPOBHIO NOYIMEeHHBIX OpPOBOK;

NMPH HaJHYHH CBeJleHHH O pacxogax BoAH — no ¢opmyJae B. B. Po-
MallHHA

0,37
hpe= 0,24 (Q50%)Maxc' (23)

r%? (Q50%)Maxe — MaKcuMadbubiii pacxof 50% ob6ecnedeHHOCTH,
m%/c;

AJHHa (war) nobounsa Apg, M, — no ¢opmynae H. &. Kapacepa
0,02
Ang = I Hpa, (24)

rae [/ — cpegHHHA YKJIOH MNMOTOKA HA ydyacTKe OOJBLIOTO TNPOTAXKEHHSA
(8—10 Me3ogopwm);
no ¢dopmyne B. B. PomauirHa

A= 10 (Qso%)géﬁz; (25)

CKOPOCTb W MepHOA cMeleHHA NOOOYHA MOLYT ONpeeJAThCS MO
dopmyanam (17), (20) u (21).

2.11. Tlpu HanMWuHMH pA3HOBPEMEHHBIX CHEMOK 32 NepHOJL He Me-
Hee 10 JleT KOMHUeCTBEHHLIE H3MEPHTENH OMpefeSsioTcd [0 yKasaH-
HbIM CbeMKaM B COOTBeTCTBHH ¢ peKOMeHIauWfAMH npHa. 2, n. 2.

2.12. Tny6uHubie nAedpopMallHH B TONEPEYHOM CEUEHHH PpYyCaa
IpH JEHTOYHOTPAAOBOM H nNoOGOUHEBOM THIIAX npoiecca onpelessloTcs
B bICOTOH CHNOJ3AI0IIHX PYCAOBHX (QOpM.

a) Tlpu OTCYTCTBHH pa3HOBpPeMeHHBIX CLEMOK BEJHUHHY TIJaYyOHH-
HBIX Aedopmaunuit A Zpp, M, cJaelyeT pacCHHTLIBATL MO NPHOIHIKEHHOH
3aBHCHMOCTH

ﬁz}lll = hnﬁ T hr' (26)

rae hpg BeicoTa Me3dodopM, M, onpefeaseMmas no Qopmyaam (14),
(22), (23);

h. — MaKCHMaJbHas BHICOTA Mmukpodopm, M, B NMOJOBOALE, DPAC-

r
cuuThiBaeMas 1no dopmyne (7);
6) [lpH HaAHYHWH DPa3HOBPEMEHHHLIX CHEMOK BHIOHpaeTcsi CheMKa,
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Puc. 1. Jledbopmaunyn pycaa npu nobouHeBoM pexume

1, 3,5,7, 9 — copmenieHHBle MOonepeyHble npodrau. JAUHHA aecd — upeAeSbH bl
3afaCc K paCYeTHOMY KOHTYDPY pa3aMuiBa

COOTBETCTBYIOLIAAA MAaKCHMaAbHOH BOJHOCTH, Ha KOTOPOH IO JAJHHE
y4YacTKa pekr L paszbusaercsa pal nonepeyHuIX CTBOPOB:

L= Cty, (2 )

rie £ — CKOpPOCTb cMeueHHs TNOGOYHA MAK JIEHTOUHOH TpAAb,

fn — NPOAONKHTENBHOCTL TPOrHO3HPYEMOro Ilepuoia.

[Ipoduan no kKaxpaoMmMy nonepeyHoMy CTBOPY COBMellalOTcd H2
ofiHoM rpadHke (pHc. 1). OrHbawuwass npodHJIell orpaHHywsaer O0-
JacThb BEPOATHHIX TJYOHHHBIX AedopManuii.

Beanuynna ray6uunbix Aedopmauuft Ha JwoboM paccTosiHHi  OT
Gepera onpepnessieTca no ¢GopMyJe

AZ,H.H — é'zmt £+hr' (28)
rae AZpgi — BenuuMHa KoJaeGaHHH OTMeTOK AHa (pHC. 1) Ha AHGOM
paccrogHHn OT Oepera; A, — MakKcHManbHasd BHCOTA MHKEOPOPM,

onpenensaemMast no gopmyJae (7).

[Ipy o0co60 oOTBeTCTBEH HHIX COOPYXKEHHAX pacceHBaloOUErce Bbl-
nNycka H IIpH Da3HOp OJHOM COCTaBe JOHHLIX OTJOXeHHH B OpPMyJy
(28) caenyer BBOoAMTL 3anac AZg, paBHhIH PasHOCTH OTMETOK HHXHeil
orubawuled COBMEIleHHHX nNpodHJeit M BepxHeHd rpaHhus ©Oarajb-
HOro cJ01.

2.13. IlnaHoBble pedopmapuu pycsa NpH JEeHTOYHOTPSAOBOM THIE
PYCJa0BOI'C npouecca B CHAY HX C¢1aB0H BbIDAa’XEHHOCTH PaCCUYMTHIBATD
e CcleAyer.

[Ipy noGouseBoMm THMe pyCJaOBOro npouecca WHPHHA Oeperonofl
nosocel ABg, nepHoHUecKH paspylaeMoil ¥ BOCCTaHas/AHBaeMoil NnpH
ABHIKeHHH nobGoYHeii, onpepensieTcss o NPHOAHMKEHHOH 3aBHCHMOCTH

ABg =0,18p, (29)
1]



raie Bgp — WHpHHA MeX1y MOHMeHHLIMH GpOBKaMH Geperos pycda, M.

[Ipy Hanuyuu pa3HOBPEMEHHHIX CHLEMOK 3a BeqHUHHY ABg cJhe-
ayeT NpHHHMaTh €€ MaKCHMaJbHO€ 3HaueHue, olpejesgeMoe MO COB-
MeLleHHbIM NJaHaM pycaa.

OueHka pycrnosbiX fedopMauuil npy MeaHIPHPOBAHHH

2.14. [ns BceX pa3HOBMAHOCTEH MeaHAPHPOBAHHMA cJejyeT oille-
HUBaTb rAayOHHHble AeQopMalHU DPYCJaa, nepeMelleHUst pycaa B NnJaHe,
neopMallMi NOBEPXHOCTH MOHMeHHoro Maccupa. IIpH 3TOM Heo6xo-
JHMO YUYHThHIBaThb OOLLHE 3aKOHOMEPHOCTH aeOopMAUHH pycesn H MOUM
H cnocobbl MX oueHKH (npua. 1, 2).

2.15. Ilpyn orpanHHYeHHOM MeaHApHPOBAHHH TJyOHHHBIEe xedop-
MallHH B 3aBHCHMOCTH OT HCXOJHOTO MaTepHaJa MOLYT onpeiesATbCH
CJAeAYIOULHMH ¢cnocobaMHu:

d) NpH NOJHOM OTCYTCTBHH MaTepuaJJioB CJeAyeT HCNOJMb30BATh
peKH-aHaJoru. AHaJjgor joJxkeH Obith nogoGeH H3yuyaeMOMY Y4acTKYy
peKd No CJAeAVIOUIMM NMPH3HaKaM: THIY pycJoBOro mnpoiecca, cTeneHu
Pa3BHTOCTH H3JYYHHbI, YKJOHY [AHA JQOJMHHLI, LUHUPpHHE MeXeHHOro py-
cJla H mnosica pycnobopMHpOBaHHA (MeaHApHPOBAHHA), PACXOAYy BONbI
H TNPOAOEXHTEJLHOCTH CpeJHeMHOroJIeTHero HoJOBOAbA, KPYMHOCTH
HOHHbLIX OTJOXeHHH. Ha yuacTKe anasora JO0JXHbI OTCYTCTBOBAThL HC-
KYCCTBEHHbIE YCJOBHH, OrpaHHYHBaoUIHe ¢BOGOJHOEe pPA3BUTHE [JlaH-
HOI'O THMNa pycJaa;

6) npH HaJAHYUH MaTepHaAJOB pa3HOBPeMEHHbIX CHEeMOK 3ajaala
onpejesieHH BeJHUYHHBI BBICOTHHIX AedopMALHH pellaeTcd aHaJOTCHYHO
TOMY, KaK 3TO H3JO0XeHO B NpHJI. 2 u n. 2.12. I[Ipy 3TOM noirepedHblie
NpOMHIAH JOJXKHH TNPOXOAHTHL KakK Yepe3 pycso, TaXK H uepe3 IOnMeH-
Hbli MAaCCHB H HAHOCHTbLCA HOPMAaJLHO JIHHHMH, NPOXOAAlLeHd MO cepe-
JHHe Tosica MeaHjapupoBaHUs. COBMewaThCsl Ha OAHOM rpaduke npo-
(PHJAH JOJXKHBl 10 BePTHKANLHOH OCH, COOTBETCTBYIOUIEH cepeaHHe
nosica MeaHJApHPOBaHHSA.

JKenarteabHo, 4TOObI mnoNepeuHbie NpodHIH, TNPOXOAALLHE uepe3
[JecoBble YYAaCTKH, COOQTBETCTBOBAJH MeXEeHHOMY COCTOSHHIO pycaa,
a OTHOocsulHecsT K MNepeKaTraM — MepHOAY TIOJOBOAbA.

Beauunna rayOHHHBIX AedopMamHit pycsa AOJMKHA ONpeAeJaThbCH
no dopmyne (28).

2.16. Pacuer nJsaHoBblX AedopManHH pycaa npH orpaHHYeHHOM
MEaHAPHPOBAaHHH CBOAHTCA K OlpedeqeHUID CKOPOCTH CNOJ3aHHA
uanyuud Cy ¥ BpeMeHH rnepepalbOTKH NoOHMeHHOro MaccHBa Tpm B
npejesax nofca MeaHAPHPOBAHHA.

Beanunna Cy onpeaensiercss B COOTBETCTBHH ¢ peKOMeHJAaLHSAMH
npua. 1, n. 4 4 npua. 2, n. 2.

Bpems tgm onpeneasieTcsi no ¢opmyJae

A
ToMm = CI:[ ’ (30)

rge Ay — WAar H3AyuHHe (cMm. npua. 1, 1. 4).

2.17. [lpu cBoGoOjHOM MeaHIpHpoBaHWH raAyOHHHBIE aedopMaLHu
JAOJXKHB ONMpeleNAThCH CJAeAYIOUIHM O0pa3oM:

MPH OTCYTCTBHH HeOOXOAHMbLIX AAHHBIX CJelyeT BOCIMOJNb30BAThCH
MaTepHaJaMH Nno peke-ananaory (cm. n. 2.(5a);

NporHo3 OTMETOK AHa B JI0OOM nonepeyHOM CTBOpEe MO Mepe pas-
BUTHS H3JYUYHHBI MOXKHO  COCT3BWTh, HCHOJb3ysd [JYOHHLIB  aHa-
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JIOTHYHBIX CTBOPAX Ha JAPYTHX H3JNYUHHAX pacCMaTpHBAEMOrO yYacTka
PeKH, HAXOAAULUXCH B pasHbIX CTaAHAX pPa3BHTHUA,

ce3oHHble AedopMalHH AHA pYC/a JNOMXKHBL ONpelesNaTbCs HA OC-
HOBE COBMELIEHHS KaK MPOoAOJAbHbIX, TaK H NONepeyHnXx HNpodHJeH,
H3MEPEeHHbLIX B MOJIOBOJALE H MeXKeHb,

NPpH HaJHYHH B nJjecax M Ha NePEKATHBIX YYacTKax H3JYUYHHBI
JEHTOUHLIX TIpaj ray6uHHbIe fAe@opMallui AOJXKHLI ONpPEeNeNsiTbCA C HX
yuyeToM (B COOTBeTCTBHH ¢ 1. 2.1206);

Ha ydacTKax NepekaToB H NAfAXKA H3JAYYHHH B nojac4eT oOlei
BEJTHUHHLL I'IYOUBHLIX AedopMalH¥ AOJ/KHA BKAKOYATHCA BLICOTA TPAN
B NOJOBOJbLE, ofnpelenseMas no popmyae (7);

pasMepbl JIEHTOUHLIX Tpsjg M MHKpodopM MOTYT NPHHHMAThCH
MOCTOAHHBIMI Ha BCeX CTaAHIX Pa3BHTHA M3JYYHHbB [10CNe JAOCTHXKe-
HHSl COOTHOWEHHA Upagp=>90" (cm. npua. I, n. ).

2.18. Tlporuo3 nJaHOBLIX Je(opManuil cBoOOJHO MeaHJPHPYIO-
Hiero pycsa MoXeT NPOH3BOAHTLCA B 3ABHCUMOCTH OT HAMIMUHA MCXOA-
HblX MaTePHAJOR:

NPH OTCYTCTBHH DPA3HOBPEMEHHLIX CEEMOK cJeAyeT NpHOMHXKEHHO
MPpUHHUMATb, YTO CpejlHee MJAaHOBOE CMelileHHe OpOBKH BOrHyTOoro Oe-
pera HaJdy4YHH B roj cocTasiser 5% WHPHHLI pycaa MexAy MHoiMeH-
HLIMH OpOBKaMH,;

NPOrHo3 cMelennii 6pOBOK BOTHYTHIX GeperoB ¢BoGoAHO MeaHAPH-
PYIOUIHX H3NAYYHH NPH HAJHUHH Pa3HOBPEMEHHBIX CheMOK (CM. MpHJI. 2,
n. 2) HeoOxoaumo npoussojilte no ¢opmysae H. E. Kouipateesa

H — H
ABg=kuTCy. make "Tm:aw, (31)

rie ABg— cMeutenue GpPOBKM MOAMLIBAEMITO BOTHYTroro Gepera W3-
JYUYHHBI, M, 33 pACUETHbIH NepHOT BpeMeHH T, jeT; Ry — Ko3bpHIHeHT,
VUUTBIBAIOIIHA H3MeHEeHHE CKOPOCTH MAaHOBLIX AedOopMaUHH HIJYUYHIH
B 3aBHCHMOCTH OT CTaAMH ee Da3BUTH U onpepenseMilil B yHKIHH
OT YyrJa pasBopoTa Opags NO Taba. 1;

Ciu.maxe — HauboablIad B Inpejgenax JAaHHON H3JYUYHHBI CKOPOCTL
cMeuleHHst GpoBKH BorHyTtoro Gepera, M/rox; Hyage — HaHOOJb WA
rnyOHHa pycdi2 B pacueTHOM CTBOpe, M; Hgy — cpefnsas ray6HHa Ha
rpeOHAX JBYX CMEXHBLIX IepPeKaTOB, OrpaHWUHBAIOUIMX H3JYUHHY H
PACNOJOMEHHBIX B MecTax neperHfa cpeguedl JHHHH H3JAVUUHBL, M,
Hpay — Hanbosabuwas rayGHHA pycaa B NnJjaece H3JYUYHHBI, M.

[Ipn nonssoBavuu ¢gopmynolt (31) pexomenayercs YuHTHIBATH
clepyoliee:

pacyeTHbie WHTepBAaJLl BPeMeHH He cJ/jeiyer TnNpUHHHMaTh 00Jb-
e 5 Jet, a obuiee spems nporHosza — 20 aer;
pacueT Mno3BOJsleT HaMeTHTb MOJAOKEeHHe OPOBKH TNOIMLIBAEMOTO

BOTHyTOoro epera Ha BCeM ee NPOTAKCHHHM MeXxay ToukKaMd neperuba
cpeaHed JHHHH pycaa (pHc. 2).

Ta6auuywa |

| .
tpass | 50 100 | 120 140—160' 180 | 200 |250

Wl il L .
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Puc. 2. MNaaHoBnie aedopMauuu H3gydeHol NPH CBOOOAHOM MeanapH-
POBaHUMN

I — cymectayioutas Geperosas JNUHHA, [[] — oceBas JUHHA, [JI — AHHUA HaH-
Goabuiux rayOuH; /V — pacuetHoe nonoxesue noimbiBaeMoro Gepera; ¥V — muso-
farnl; [/—8& — pacueTHble nonepedHsle npoduJu

2.19. IIpn He3aBeplIeHHOM MeaHAPHPOBAHUH pycJaosbie gedpopma-
IIMH ROJI)KHLI PAacCYHTHLIBATHCA JAJIA COPAMJAAIOUEro INPOTOKa H AJ

OCHOBHOrO pycJa:
Ha paHHeH cTraju”l ¢(OPMHPOBAHUA CHNPAMAAIOUIMUA TPOTOK HMeeT

cJ1a00KpHBOJNHHEeAHoe pycio noboYyHeBOro THNA M ero Jjedopmauuy
BOMKHB YUYHTHIBATBCH B COOTBETCTBHH C yKasaHHaMH nn. 2.9—2.13;

NpyH rnepexojge B COPpAMAAIOUIHA NpoOTOK O0JblIeH 4acTH pacxojia
BOJbl OCHOBHOIC pycJa MJaHOBOe cMelleHHe 6eperoBoil JHHHH NMPOTOKA

3a T ner onpeneasierca no ¢popmyne
ABg = 0,2TCg¢p, (32)

rae Cop — CKOPOCTL CMELEHHss GPOBKHM BOTHYTOro 6epera HaNyuHHH

OCHOBHOTO pycaa;
pacyeT WHPHHL CHNPAMJAIOWErO NMPOTOKA H BPeMeHH, HeobOXO1H-

MOLO ANA Nepexofa OT HAaYaJbHOrO COCTOSHHSI K COCTOSHUIO OCHOBHOTO
pycaa, npusefien B nput. VIII Kk «Pekomengauusam no yyety pycao-
BOTO MNpolecca MNMPH [MPOeKTHPOBAHUU JHHHIK 3JekTponepenau», ['up-

poMeTeousnar, 1973;
pacueT MJA3HOBOro cMeleHUst GposKH BOTHyToro O6epera OCHOB-

HOro pycJia A0 MOMEHTAa Nnepexoja B CNpAMAAOUWHA NpoTOK 60abLIEH
YaCTH pacxoia BOAbI JOJIXKEeH NpoH3sojauTbea Mo dopmyae (31);
NpH nepexojle B CHNPAMJASIIOUIHE npoToK OoJblueff YacTH pacxoja
BOAbl H 3aMeAJ€HHU MJIAHOBBIX AeopMaL Uil B OCHOBHOM pycJie pacuer
N1aHOBOTO CMeIllleHHMs NpPOTOKa npoH3soauTca no dopmyae (31).

Pacyer B nporHos pedopmaillud Ha y4yacTKax MHOTOPYKaBHBIX pyCen

2.20. K MHOTOpyKaBHHEIM pYyCJaM OTHOCATCH YYaCTKH peK, pas-
BHUBAIOLHecss IO THMaM TNOAMEHHOH H pPYCJOBOH MHOrOPYKaBHOCTH.
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2.21. IloiMeHHYI0 MHOFOPYKaBHOCTb CJIeAyeT paccMaTpHBaATh Kak
obuiHit mopdosoruteckuil ¢oH, HA KOTOPOM HPOUCXOAUT pa3BHTHe
NpoToKos MO 3akouam Ja00ro THna pycaosoro npouecca. [lnanoswe
H ray0HHHble AedopMalHH B NPOTOKAX CJIEAYET OlLeHHBATb MeToRaMH,
NpHUMeHsseMbIMH K THN&AM PYCJAOBOIO npouecca, pas3ssuBauUiiMCcs Ha
3THX YUd4CTKaX MHOTOpYyKaBHOro pycaa. Ilporuos paspHTlisi KOHKpeT-
HOI'O 1pOTOKA JOJIKEH COCTABJAATBCH € YHETOM PAClUpPefeseHiy Pacxo
Ka BOALI 1o npotokamM (cM. n. 2.1). [lpu pacyere pacnpegneteHuss pac-
X0Jia BOJibl MO MPOTOKAM H COCTaBJEHHH NNPOrHO3a Pa3BUTUS KOHKDPETHOTO
Pykasa cJsejyer Y4YUTHLIBATH ITePHOAHYECKHH XapakTep HANOJ3AHHUSA
Ha HCTOK MJIH ycThe nporoxka Mesogopm. [Ipn ouexke aedopmanuit yua-
CTKa NMOHMEHHON MHOTOPYKABHOCTH cJeflyeT YUHThIBATh BO3MOXHOCTH
BO3HHKHOBEHHS NOJ ACHCTBHEM €CTeCTBelillbiIX H HCKYCCTBEHHBIX (ak-
TOPOB HOBBLIX NPOTOKOB, B TOM YHCJE KAaK CJHeACTBHE NPOBEJeHUS CTPOH-
TeJLHLIX padoT Ha no#HMe.

2.22. OcepeKoOBbIffi THI PyCJaoOBOro npouecca (pyc/aoBYiO MHOTO-
DPYK3BHOCTL) cJeAyeT paccMaTpHearb Kak oOwHUi MopdosorHuYecKHI]
GoH, Ha KOTOPOM MPOHCXOAHT ABHKeHHe JICHTOYHLIX IpsaA, nobouHel,
OCepeaKoB H MeaHApHpoOBaHHe pykason (cMm. npuJs. 1, n. 8). [lpu ouen-
Ke aedopmaniil B KOHKPeTHOM pyKape HeoOXOAMMO YUHTLIBATE Pa3sH-
BAIOUIHHCA B HEM THI PYCJOBOro Inpouecca W BeCTH pacuer IO pexo-
MEHAAUMAM, OTHOCALLHMCH K KOHKPETHOMY THNY PVCJIOBLIX (opM.

B ocepeakosoM pyche ¢ pasHOPOAHON KPYNHOCTHIO JOHHLIX OT-
JOXMEHHH npenes BO3MOXKHOI'O €CTCCTBEHHOro pa3MbiBa JAHA pPeKH Or-
PaAHHUYHBAETCS INOBEPXHOCTLI® 0$a3asibHOTO TOPH30HTA TpyHTA. 3A
npepeaniyrw ray6Huy paambiBa CJelyeT NPHHHMATbL PAacCTOgHHE OT
NoBepXHOCTH 0a3aJbHOr0 rOpH30HTaZ A0 MaKCHMaJbHOH OTMETKH noj-
BHXHhIX Me3ogopM. OTMeTKY noBepXHOCTH 0a3albHOTO TOPH3OHTA
CAeAyeT OnNpenesiTh HJAH 1O JAHHBIM NONEPeyHOro TreoJOrHYeCcKoro
paspe3a pycJia, HJIH 110 OTMETKE AHA Ha Y4acTKe OOHaXEHHOH TOBEpPX-
HOCTH 0a3aJbHOro ropHsoHta. OOHa)KeHHAsA NOBEPXHOCTh 06a3aJbHOIO
ropH30oHTa MNpPHYpOUEeHA HJAKW K TNPpHUrayOHHHBIM Y4YacTKaM pycha y
NPHBEPXOB OCTPOROB, WJH K HHXKHEH TpeTH NJeCOBLIX JOWHH Yy BO-
FHYTBIX OeperoB H3AYUYHHH.

OueHka pycaoBuix aedopMauHid B 30HE BLIKJIUHHBARHHA NOANOpa BOAO-
XPaHUJAH L

2.23. K 30He BHIKJIHHHBAHWHSA NOANOPa HJAH K 30He NepPEeMEeHHOro
MOANOpPAa OTHOCHTCH BepXHAA UaCTh BOJOXPAHWNHILAE, TIE B OonpejeseH-
Hble TIepHOALI Iojla Ha ObITOBLIE YCJAOBHSA PeKH HAKJAAaAbIBACTCH NOANOP.

[TosnoXKeune cTBOpa BLIKJIHHWBaHHA NOANOpA 3aBHCHT OT YPOBHA
BOAOXPAaHHJAHUIA H PACXOAa BOAL B PeKe H HENpepbiBHO MeHseTCs BAOAb
PeKH.

Hau6Goanlllee pacnpocTpaHeHiie NMOANOPa BBepX NO peKe (BepXHAS
rpaHHIa 30HKI) HAO6J101aeTCH B KOHLUE cMaja NoJOBOAbSl — Hauaje
Me)KeHH, KOrja BOZOXpaHHJAHULE HaANOJHEHO A0 HOPMAJdbHOrO nmoamnop-
HOro ypoBHs. ['paHMUZ 30HBI 3aHHMaeT HHXKHEe MNOJOXCHHe NPH 10.1-
HOIf cpaboTKe MNoJe3Horo o6beMa BOJNOXPaHHUJIHILZ H MPOXOXJAEHHH NO
peke noJoBojibA. [JHana3zon nepemeuleHHs BAOAL PEKH 30HL! NepemeH-
HOrO TJIOANOpPAa K COCTaBAdeT AJHHY 30HbL BHKJIWHHUBAHHA MONANGpa.

Ha XpynHeIX H cpeJHHX pPaBHHHHBIX DPeKaX JJHHA 30HLI NepeMeH-
Horo noanopa cocrapaser 100—200 xm.

2.24. Baosb 30HH BHIKJIHUHUBAHHUA NMOANOPA IO TeYeHHIO NPOHCXO-
IHT cJenylouiee H3MeHeHHe OLITOBBIX XapaKTEPHCTHK pycaodopMu-
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pyloulhx ¢gakTopon: YBeAHUYHBAOTCH T'MYOHHL, YMeHBLIIAIOTCH YKJOHLI
BRONHOH NOBEPXHOCTH, NARAIOT CKOPOCTH TeueHHAA. CHHMXKAIOTCH pacxoibl
B3BeUleHHLIX H JIONHBIX NAHOCOB, YMCIBLILIACTCS KPYNHOCTL AOHHDLIX
OTJMOXEHHH, pACTYT TPOAOJKHTENLHCCTL H  IMyOHHA 3aTondeHHs
NOHMBI.

2.25. B sone nepeMeHHOro noanopa nabJlogaercss npeoGJanaHue
npouecca aKKyMyJsllMH HaHOCOB Haj NpouecCOM HX pa3MmbiBa. B stoM
YacTH KPYNHBIX DpPAaBHHHHBIX BOJIOXpAaHUAMIL aKKyMmyanpyercas 30—
80% TtBeproro croka pexu. CloH OTJOXKHBIIHXCS HAaHOCOB paciipejie-
JSAeTCsl BAOJIbL 30HLI HEepAaBHOMEPHO: B cpeAHeHd YACTH 30HBI OH JOCTH-
raeT MakCHMyMa, OTKYJa YMEHBIAETCA B HANPaBJEHHH BEDXHEro H
HHXXHEro TPAHHYHDIX CTBOPOB.

Ha KpynHbx pasHHHHBIX BOXOXPaHWJIHILAX CpelHerojoBasg HH-
TCHCHBHOCTE YyMelblUleHHd HAYaJ dbHOM eMKOCTH pycaa cocTasJjsier
| —2% B BepxHell H HHXHeH YacTax 30HW H 2—3% B cpeaneit yacTH
301ibl BLIKJHHHBAIIHA [IOAMNCODA.

2.26. AKKyMyJsallHs HAHOCOB B 30lie IlepeMeHHOro nojanopa npu-
BOAUT K H3IMEHEeHHI0O TeOMeTPHUYEeCKHMX W JAMHAMHYECKHUX NapaMmeTpoR
BCeX pycaoebix ¢opM, onpeneasomix jgedopMalHu pycaa.

MakpopopMbl INpeTepneBamwT cJjeayloliHe H3MeHeHUS:

Ha YY4aCcTKaxX MEaHAPHPVYIOWIHX pycea INPOHCXOAHT YMeHbllUeHHe
CKOPOCTH NMJAHOBLIX JAedopMaiimi;

B MHOTOPYKABHBIX pycJax HaOg10jaeTcst OTMHpAHHE BTOpoOCTenell-
HbIX PYKaBOB M YKpynieHHe OCTPOBOB H OCepPe/lKOB;

NpyW BCeX THNAX PYCJAOBOro npolecca OTMeYaeTcs OJHOHaNpae-
JJeHHOe B MHOroJIeTHEM CMbICJe H3IMeHeHHe BHYTPHPYCJAOBLIX MOpPQO-

JOrHYECKHX 3JeMeHTOB — 3aHJieHHe INIGCOBLIX JIOWLHH H YBeJHUeHHe
a0CoJIIOTHRIX pa3MepoB MoOOUYHeH, OCepeAKOB, JEeHTOYHBIX IpAx, MII-
KpogopM.

H3meHenHe B AHHAMHKE H napamerpax Me30(QopM MO CpaBHEHHIO
C OBLITOBHIM COCTOSIHHEM pVCJda CBOJHTCH K CJEAYIOLEMY:

B BepXHell 4acTH 30HLI NepeMeHHOro noanopa mesogpopmam CBOH-
CTBeHHbl Ce30HHbLIe AedopMallHi, He3HAYHTeJbHO OTJIHvYaloliHecs OT
ObITOBLIX TEM, YTO €XeTrOAHbIH HAMLIB IpelGHed 3THX oOpasoBaHHi He-
CKOJBKO NPEeBOCXOMHT HX pasMblB 3a CHeT NOABJAICLLETOCA B KOHILE
chiajla NOJIOBOAbLS TNOAINOpaA; MNONepeUHbe H INPOAOJALHEBIE pPa3iMephl Me-
30(b0pM HECKOJNbLKO YBeJHUHBAIOTCSA, CKOPOCTb MX CMEUIeHHS yMeHbLIa-

eTCH,
B CpeAHeli yacTH 30HLI BHIKJIHHHBANHA IOANOpa YyKa3aHHble AJA

BepXxHelfl 30HB H3MEHeHHS XapaKTepHCTHK Me30()0pM NpOABJAAIOTCH B

Goabluell CTeneHH,
B HHXHeH YacTH 30HB NepeMeHHOro mnojanopa NOABHXKHOCTL H

Ce30HHBIe KoJeBaHHA pazMepon Me30QOpM CTAHOBATCH CYILECTBEHHO
MEHBIIHMH, uYeM B Be€pPXHell H cpeaHel uaCTAX 30HH.
2.27. Ouenka pycaosbiX jJedopManHi B 30He BLIKJIHHHBauHUsa MOJA-

nopa MOXeT NPOU3BOJHTBLCSH HECKOJbLKHMH criocobamu:

a) Np¥ OTCYTCTBHH HaHHHIX HAOMIOACHHU H Ha paHHHX CTajgUAX
MPOEKTHPOBAHKA KAYeCTBeilllast KAPTHHA M3MEHEHHSA THAPOJOIrHUEeCKOro
H PYCJOBOTO pPeXXHMa Ha yvacTKe IepeMeHHOro nojanopa A0JXKHA YUH-
THIRAThCS B COOTRETCTBHH ¢ nn. 2.24—2.26. B sTtoM cayuae npejpenpHas
OTMeTKa AHa pycaa Zpp ONPeaeaseTcsi no MpHOMHIKEHHOMY COOTHO-

HIGEHHIO
Zyp = Ze - AZy, (33)

rac Ze — ObiTOBas OTMETKA Jlla pYCJaa,
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A Zy — npHupaieHde YpPpOBHA BOJABI B 30He nepeMeHHOro noanopa;

6) npH PacnoONOXKEeHHH BHINYCKA Ha yyacTKe CYLIECTBYIOULeli 30HH
BLIKJHHHUBAUHA MOANOPa KOJHYECTBEHIble 3HAUEHHH XapaKTepHCTHK
NAaHOBBIX H I'VMYOHHHBIX AedoOpMALHH TPHMEHHTEeNAbHO K OTUeJNbHbIM
pycaosniM  (opMaM MOryT ObLITH NMOJAYyUeHH! n[pHeMaMH TI'HADPOJIOTO-
MOpGOJOrHYecKoro aHanausa (cM. npua. 2). AHaJdH3 MNPOH3BOJHTCH
A1 OLITOBOI'O H 3aperyJupoBaHHOIO COCTOSIHMU yvyacTKa pekH. [lo-
JyueHHble XapaKTePHCTHKH CPaBHHBAIOTCH MeXJy CO60H, H MO pe3y/ib-
TATaM CPABHEHHA VCTAHABJHBAETCA KOJHYECTBEHHAS! TeHJAEHUHS K
HX H3MEHEHHIO;

B) pacdeT XPOHOJOTHYECKOro XOAa 3aWJIeHHS OTJeJbHLIX YYaCTKOB
30HbI MepeMEHHOro MnoAnopa ¢ noJyyeHnveM cpeiHed TOJNUMHBLL CJI0OR
OTJOXKHBIUHXCA HA YyyacTKe HAHOCOB 3a pacyeTHOe BpeMms CJeayer
NPOH3BOAUTL 6GaNAHCOBBIM METOACM B COOTBETCTBHH € «YKasaHHAMH
10 pacyeTy 3dHJeHHR BOJAOXPAHHAHIL NPH CTPOHTENBHOM TNPOEKTHPO-
BaHHH», I'Hapomereousnar, 1973.

Ouenka pedopmauud pycaa B HHUXHHMX OGbhedax TUapoys3aos

2.28. K HuXHUM ObepaM OTHOCHTCS 4YacTb pPeKH HHXKe CTBOpaA
HApPOY3Ja, Ha KOTOpOH MnojJ AeHCTBHEM pery/JHpoOBaHHA CTOKA Hapy-
lUeHBl ecTeCcTBeHHbIe YCJOBHSA THAPOJOrHueckKoro pexuma. HHXKHug
rpaHHIla ydacTKa COOTBETCTBRYEeT CTBOPY Ha peKe, I'lé BOCCTAHABJHBA-
I0TCA BCe XaPaKTepPHCTHKH ONpeaesiioilHX PYCJAOBHLIH Nnpouecc (pakto-
pos. Ha XKpynHuX pekax AZAnHHA yyactka nuxiiero O6veda cocrannasier
COTHU KHJOMETpPOB.

2.29. Ilo creneHH OTKJOHEHHSI TNPOEKTHbIX XapPaKTEePHCTHK TIHJ-
POJIOTHYECKOrO peXXHMa OT eCTeCTBEHHLIX (OBITOBBIX) YYaCTOK HHXKHEro
Obeda nojxpasfieasiercss Ha 30HB CYTOUYHOrO, HeAeJbHOIO H MHOrOJIeT-
Hero peryJIHpoBaHHs CTOKA.

30HAa CYTOYHOTrO peryJIHpoBaHHsl 3aXBaTHIBAeT BEPXHIOI YacTh
HHXKHero Obeda, U ee IJHHA COCTABJAET AeCATKH KHJIOMETPOB HAa Kpyn-
HblX peKax. 30Ha HejeJbHOro peryJuposaHus B 1,0—2 pasa AaHH-
Hee 30HBLI CYTOYUHOrO peryJuposaHHsi. 3oHa MHOTrOJIETHEro0 perynan-
DOBAHHS COCTaBJAsEeT BeCh YUYACTOK HHWXXHero Obeda.

Haubonee cyumecTBeHHble H3MEHEHHS €CTECTBEHHBIX XapaKTePpHCTHK
FHApPOJIOrHY@CKOro pexXHMa TMNPpHXONATCA H3 BePXHIOK YacTb 30HH
CYTOYHOrO peryJHpoBaHHss -— MNPHNJOTHHHBIH YydYacToK. Ero anaumua
cocraasier 15—25% Jpnuubl 30HBI CYTOUHOTO pPeryJHpOBaHHA.

2.30. HameHeHHs1 TrHAPONOrHYECKOro pexHMa B HHXHeM Obede
CBOLATCSH K CJeAYIolleMY:

YyMeHbIIATCA 00beM H BBHICOTA NMOJOBOAbA H YBEJHUHBAIOTCH pac-
XOAbl W YPOBHM BOJbI B JIETHIOI H 3HMHION MeXeHb MO0 CPaBHEHHIO C
OLITOBBLIM COCTOSIHHEM pYycJa;

HaOJIoOdaeTcsl 3HauHTeJbHAsI CYTOYHAS H HeJeJbHAs aMIJIHTYJA
KoJlebaHHA BOAHOCTH H HECTAUHOHAPHOCTb BCeX XapaKTEepPHCTHK NOTOKA
B MeXeHb B 30HAaX CYTOYHOIO H HeAeJLHOro PperyJHpOBaHHA;

TBEPABIH pacxod B CTBOpe THAPOY3Ja CYLECTBEHHO YMeHblUaeTcs,
HHOrJa A0 HYJAeBbIX 3HAUEeHHH;

H3MEHAETCA TeMIepATYPHBIH pPeXHM [0TOKa — 3HMOH TeMmre-
patypa BOALI TMOBBLIWIAETCS, JETOM — NMOHHUXKAETCH,

HapyulaeTcsl BO BCeX 30HAX pPeXHWM pYCJ0BLIX AedopMalMii.

2.31. Cnegyer yuMTBLIBATh, 4TO HaHOOJee 3aMeTHble H3IMeHEHH o
XapPAKTEpHCTHK BOAHOTO peXuma, BJAUMIOUMIYe HA BbIOOD ITPOEKTHH X
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napaMeTpoB paccensaroulero Bbinycka, NpouHcXoAsT B 30He ¢yTOUHOIO
peryauposanust Harpysku I'9C:

HA NPHNJIOTHHHOM YHYacTKe NPOHCXOAHT HocajKd YPOBHS BOAHOH
NOBEePXHOCTH. Ha KpyNHbLIX H cpeAHHX peKax ofiiee CHHXKeHHe YpPOH-
Ha cocraeaser 1,5—2,5 M. HMuTeHcHBHOCTL NOcCafKH YPOBHHA B Troj
KoJsiebJieTcH OT HEeCKOJIBKHX CAHTHMeTpPOB [0 JeCHTKOB CaHTHMETPOB.
CTaOuiansaumnsi YPOBHA CBHILIBAETCA C NpeKpalicHHeM Pa3MLIBOB AHA
HHXe THApOy3Ja;

MPH CYTOYHOM H HeJeJbLHOM peryJHpPOBAHHH CTOKa pacxoj BO/b
MOXKET MeHATHCH B pabouyHe AHH HeJeJH B HeckKosabKo (10 10—15) pas.
MakcHManbHOR BeJTHUYHHBI PACXOAL AOCTHraloT B HAyaJje — cepefinHe
HejeJd, Mocje Yero cJejyer Claji CYTOUYHHX KoJeOaHUH A0 MHHHMAJb-
HOro 3HaueHUss B cy000TY H BOCKpeceHbe,

BHYTPHCYTOUHOEe KoJe0aHHe YpPOBHA B MeXeHb COCTaBJsAeT Ha
CPelHHX H KpYMHHIX peKax 1—3 M JetoM H 2—4 M 3HMOH, BHYTpHHe-
neaphbie Ha 20—30 Y TripeBOCXOAAT CYTOuYHLIE KovebalH#;

CKOPOCTh JBHXXEHHA NOTOKA B TeueHHe CYTOK KoJgebJeTcst 3Ha-
YHTeJAbHO. B MeXXeHb B NepHOJ NMHKOB CYTOYHOTO pPeryJHpoBaHHsA CKO-
pPOCThL npeBhlaeT 6mTOBYI0O B |,0—2 pasa, a B nepHoa Jaegocrapa —
B 1,6—2,5 pa3sa.

B TeueHHe CYTOK CKOPOCTb MEHSIeTCA CJeAYIOHM o06pa3oM: B
HOYHbLIE Yachl CKOPOCTb MOTOKA JAOCTHraeT MHHHMAJAbLHBIX 3HAUeHHH
(ro 0,01—0,1 M/c), B yTpeHHHH nepHojy B TeueHHe |—2 4 CKOpPOCTH
AOCTHraloT HaHOOJBLWIHX 3HAYeHHH, KoJebJowuxcss B npefenax 20—
40 % OKOJO cpesHero H3 MaKCHMaJdbHBIX 3HAYeHHH.

XapakTepHbIM CBOWCTBOM CKOPOCTHOFO NOJS TMNPH CYTOUHOM KO-
JeOaHHH CTOKaA fABJAAETCs HEOAHO3HAYHOCTbL CBA3H MeXKJAY MaKCHMadb-
HOH, CpeAHel H JOHHOH CKODOCTSIMH NOTOKA B pasHble a3kl CYTOUHOTO
KoneGaHUs YPOBHA H HA pasHhHX MOP(OJOrHYeCKHX Y4acTKaX pEKH.

Huxe 30HB HeJeJLHOTO peryJHpPOBaHUS cpelHHE CKOPOCTH no-
TOKa OTJHYZIOTCH OT OLITOBBLIX HE3HAYHTEJbLHO.

2.32. O6uiye 3aKOHOMEPHOCTH mnepeddOPMHPOBAHHA pycla HHXK-
Hero Obegra COCTOAT B CJACAYIOULEM.

Ha BceMm yuacTke HHXHero Obeda MNpouUecChl pa3sMbiBa pycaa B
cpeaneM npeobGaajaloT HajA NpoLeccaMH aKKYMyJsuHH HAaHOCOB, OJ-
HAaKO 3HAK H BeJHUYHHA AedOpMaLlHH PYCJa ONpenesqioTcs:

NMPHHAAJNEKHOCTRIO KOHKPETHOIO pacyeTHOro yuacTKa pycaa K
ONHOH H3 TpeX 30H;

pasMelleHHeM Ha pacueTHOM YUYacTKe PYCJAOBLIX (opM;

NPONOJKHTEJNLHOCTLIO BpeMeHH 3KCNJAyaTallHH TrHiapoyasJaa.

2.33. Ha npUNJOTHHHOM Y4YaCTKe 30Hbl CYTOYHOIO PeryJupoBaHUs
npouecc RegopMauHH jgHa RoApasgeadaerca Ha jBe CTalaHH.

[leppas craaus XapaxkTepH3yeTcss MNOBLILIEHHEM OTMETOK jHA TO
BCeH HIMpHHe pycJa Haj HX OLITOBhIMH 3HaueHHAMH B pe3yJibTaTe akK-
KYMYJSILHH Ha 3TOM YuacTKe MNPOAYKTOB pasMbiBa NPHNJIOTHHHOU

AMBDI.
BTOPHH CTaanua COCTOHT B nOCJHAJAOBATCJALHOM pa3MbiBe OTJ/IOXKHB-

ITHXCA HaHOCOB, a4 3aTeM H eCcTeCTBeHHOro jAHa ¢ ¢opMHpPOBaHHEM Ta-
KHX rnonepeyHbiX M NPOXOJBHBIX NMpogHJAeH pycja, OTMETKH KOTOPBIX
HaXOAATCA 3HAUHTENBHO HHXKe OTMeTOK ObiTOBOrQ JIOXa pekKH.
[lepemelieHWe HaHOCOR Ha pacCMATpHBaeMOM YYaCTKE peKH Ocy-
LLeCTBJASETCA B CTPYKTYpHOH Popme — B BHIe MHKpOOPM H MesobdopM.
OrJjoxKBIIHECS NMepPBOHAYalbHO B BHjJe Gapa NPOAYKTbHl pa3MbiBa

NPUNJOTHHHOH SIMBI QOPMHPYIOTCH B AaJbHEHIUIEM B PYCJIOBYID ME30-
¢opMy H CMellalTCsl BHH3 B BHAE CAMOCTOATEJNbHBIX MOPQONOrHYeCKHUX
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o6pasoBaHHit — MNo6OYHeH, ocepeAkOB, JeHTOMHBIX rpaA. [lo nosepx-
HOCTH Me30()OpM TMepeMellaloTCA MeJIKHe [ecuaHble Trpsjbl.

2.34. Bce pycJaoBble ¢$opMbl Ha TPHNJOTHHHOM YYacTKe HCHBITHI-
BAIOT XoJeOaHWS CBOMX pa3MepOB B MHOroJIeTHeM paspe3e NpPH rOAHY-
HOM, HeJlleJJbHOM H CYTOYHOM KoJebGaHHH pacxoAa BOJHI.

B TeueHHe MHOTOJIETHEro NepHoja Mo Mepe CMeuleHHS BHH3 CTPYK-
TYpHbIX Me3Cc(OPM HaHOCH, cJaarawouiHe 3TH 00pa3oBaHHUs, noCJelNo-
BaTeNbHO NCKPLIBAIOT HHMKEPAacrioJoXKeHHbIe YYaCTKH JHa CJOEM, paB-
HbBIM BBICOTe Me30(dopM.

O6bem Me3opopM H HX pa3Mepbl 0 Mepe CMEIleHUS IO yYacCTKy
YMEHBIIAIOTCA NPH NpakKTHYeCKH HeH3MEeHHOH cpefHeH OTMeTKe rpeo-
HeH.

CKOpocTh JABHXKeHHS Me30(opM TaKXKe YyMeHblIaeTcs Mo Mepe
yBeJIHYeHUs NepHoaa skcenayartauuu ['DC M o Mepe ynaneHHUs HX OT
CTBOpa THApOYa3Ja.

BepxHasa ¥ HHXHAA OKOHEYHOCTH Me30(OpM ABHXKYTCA C pasHOMH
CKopocTbio. B mnepsble roabl 3KcnJyaTallHd THAPOY3Ja YXBOCTbe Ha-
MBIBaeTcs ObicTpee, 4eM IpHBepXx, H Mezodopma yanauHsercsa. B no-
cjaeayiolieM KapTHHa MeHseTcss Ha obpaTHyio — H Me3oopMa YKoO-
pauynBaeTcs.

Ilocne nmpoxoxpeHuss Me3zopopM HAUHHAETCA pa3MbLIB JHA pycaa
HHXKe OBITOBBIX OTMETOK JHa.

Y npoTHBONOJOXKHBIX OTHOCHTEJbHO Me3odopM OGeperos pacmno-
JJaraloTcd MnJieCoBble JOHIHHEI. B HayaJbHbIH NMEepHOJ B HHX OTKJaJbl-
BAlOTCA TNPOAYKTH pa3MblBa TNPHNJNOTHHHOR AMbl CJOEM MPHUMEpPHO
OAMHAKOBOH TOJIIHHLL. B janpHeHIueM 3TH HAHOCHl pAa3MBIBAIOTCHA H
NPOHCXOAUT YyrJaybsieHHe HHA JIOUHHHBL HHXe OBITOBHIX OTMETOK.

CesoHHbie JepopMalnHH pycJaa, BbLI3biBaeMble TOJHYHLIM pery-
JHPDOBAHHEM CTOKAa, COCTOSAT B INePHOAUYECKON CMeHe 30H pa3MbiBa H
AKKYMYJSAIHK HAHOCOB, NOCTYNAIOLIHX H3 SIMbl Pa3MLiBa Ha NpPHINJIO-
THHHBIH y4acToOK.

B nepuoj JseTHe-ocenHeH M 3MMHEH MeKeHH HQHO Ha yvyacTKe pas-
M51BAeTCS, BRIMBITHBIH MaTepHas OTKJAaAbiBaeTCd Ha Mpueepxax OJH3-
Jexaux Me3ohopM H B HavYaJbHHWX YacTAX MJeCOBbIX JOLWHH, HOpMHU-
PYSi y4acTOK MeXXeHHOH aKKyMyJAsiiHH HaHocoB. HHiXKe yKa3aHHBLIX
30H OTJOXeHHA HaHOcoB JHO Obeda pa3Muipaercsi. B MexeHb o0neM
BbIHECEHHBIX C YYaCTKa HAaHOCOB B HECKOJbLKO pa3 NPeBoCXOAHT 00beM
OTJIOXKEHHH .

B nonxoBoare 30HAa pa3MbiBA 3aXBATHIBAeT 30HY MeXEHHOH aKKy-
MYJSILHH HaHocoB. [IpOAYKTHI pasMhbiBa MNepeMelaloTCA HAa BepLUUHE
H B NojiBaidbs Me30(opM, a TaKKe B HHXKHIOIO HacThb MJecoB, GOpMHPY S
30HY BeceHHell aKKyMyJauHH HaHvocoB. OOwHH Gananc aedopmManHii
OTpHUATENbHLIH.

CKOpOCTH cMeleHHss Me30OpM HA IPHIJIOTHHHOM YYacTKe npe-
BOCXOAST OLITOBbLIE 3HAUYEHHUH.

2.35. Ilo nosepxHOCTH Me30OpPM H NO AHY MNJECOBbIX JOUIHH
Ha NPUNJOTHHHOM Yy4YacTKe MepeMelialoTcsl IBe CHCTeMBbl Ipsj — JeH-
TOYHLIE Ipsijbl ¥ MHKpodopMmbi. BHICOTa JIEHTOUHBIX CpAJ COCTaBJASIeT
HeCKOJILKO MEeTPOB, AJHHA —— HECKOJbLXO COT METPOB; BbICOTA MHKPO-
bopmM cocTaBasieT AECHTKH CAaHTHMETPOB, a AJHHAa — JAECATKH MeTpOB.
MukpodopMul ABHXYTCA MO Teady JIEHTOUHRX IpPSAd, H CKOPOCTb HX
CMEIIEeHHsl 3HAYHTEJbLHO TIPEBLIIACT CKOPOCTH JABHXKEHHS JIEHTOYHBIX
r'PAA.

Cpenune pasMepnl JEeHTOUYHHIX TP YBeJHYHBAIOTCS JHLIb B MNO-
JJopogbe — Bbicota Ha 20—30 %, anauua Ha 10—20 %. Cpeagnue pas-
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Mephl MHKpodopM YyBeJHYHBAIOTCA NPH BCeX BHIAAX PpEryJHpOBAHHR
CTOKA: NPH CYTOYHOM PeryaHpoBaHHH BbICOTA Bo3pacTaeT Ha 15—25 %,
aauHa — Ha 10—15 % mno cpaBHeHHIO ¢ MNepHOJOM MHUHHMAJbHbIX
CYTOUHbLIX YPOBHe{l BOJAbLI; B TEUEeHHE HeJeJIbHOIO CPOKa BBICOTA TpaAn
yBesunynsaetrcs Ha 30—40 %, a anumua — uva 15—20 %; npu npo-
XOAKJEHHH INOJOBO/bS BbLICOTA IpAj ypesnuHBaerca B 1,5—2 pasa, a
AJHHa — B 3—3,0 paa3a.

2.36. Ha npunnoTHHHOM YyuacTKe nJjaHosbie aedopMmaunHu pycha
COCTOSIT B €ro YIUHPEHHH MO Mepe TMNOHHKeHHS OTMeTOK JHa.

2.37. Huxe 30HB CYTOYHOrO peryJHpoBaHHs aedopMaunvu pycJa
HA YydacTKe HHXKHero Obeda cocTosT B CcJaelyiOlleM:

Ha6Jl0aaeTca TeHIAFHIHA K H3MeHeHHIO THOA PYCJAOBOro npolecca
HJIH 3aMejteHHe TeMIIOB NJIAHOBHIX JedopMailHid, CBOHCTBEHHBLIX TOMY
HJIH HHOMY THNY MNpOLECCa;

B MHOIOPYKaBHLIX PYyCJax NpHOCTaHaBJHBaeTCA pa3BHTHe BTOPO-
CTeNeHHLIX PpYyKapoB, 3aMelndercss pa3zpaboTka CHPAMASIOIHX Mpo-
TOKOB B MEaHAPHDPYIOWHX pYyCaax, NOTOK COCPeROTOYHBAETCHA B OCHOB-
HOM pYyciie;

B IJJaBHOM pycJae Hab/ioaaeTcsa TeBAeHLII K BhIDABHHWBAHHWIO OT-
MeTOK rpebHell nepeKaToB H AHA TJIECOBHIX JIOULHH BCAEACTBHE OAHOHA-
npaBJeHHOro pasMbiBa rpebHeld W 3ambiBa NiecoB. Ce30HHBIe KoJeHa-
HHS1 OTMETOK YKa3aHHBIX 3JEMEHTOB pyCaa CTAaHOBATCA MeHbIUHMH,
YEM B eCTeCTBEHHOM COCTOAHHH,

CKOPOCTh cMeuleHHss Me3zogopM (nobouyHefi, JeHTOUHLIX TpAl,
OCE€PEeNKOB) CTAHOBHTCS 06oJbllUe, YeM B €CTECTBEHHOM COCTOAHHH pycaa;

CKOPOCTb MJIAHOBLIX CMELeHHH H3JY4YHH yMeHbliaercsa. B iueJjom
pycsao npHoOperaer O60JbUIYIO CTAaOHJABLHOCTHL, YeM B eCTECTBEHHOH
pexe.

2.38. Ilporno3a pycsoBbix pedopMauHidl B KaXJ0H 30He HHIKHEro
Obeda noJikeH BHINMOJHATHCH C YYETOM KaueCTBeHHbIX CXeM IepecTpoil-
KH pycJaa, H3JM0XKeHHbBIX B nn. 2.31—2.38.

2.39. B ocHOBY KOJIHY4eCTBEHHBIX pacueToB JAedopMauvii AHA W
OGeperos pycJja Jo/KHb ObITb NMOJOXKeHbl MaTepHaJbl HaTypPHBIX Ha-
OniofieHHH 32 nedopMaUMHAMH, NOJIYYeHHblE JJAA €CTECTBEHHOrO0 H 3a-
pPery/JHpOBaAHHOTO COCTOAHHS KOHKPETHOTO YYaCTKa H TNpeJcTaB/ICH-
Hble B €OOTBETCTBHH C TpeboBaHHEM THAPOJ Oro-MOpGOIOTrHYEeCKOro
aHaJau3a (cM. npua. 2, m. 2).

2.40. Ha npenaoTHHHOM Yy4acTKe mnpelesbHbiil mMonepeuHbli Npo-
buAb pycsaa caefgyeT onpenedsATh CJAeAVIOIHM 06pa3oM:

Ha YyuyacTKe HAMeyaloTca TonepeuyHbie W TNPOAOJbHBIE CTBOPHI;

A KaXA0TO CTBOPA CTPOATCS COBMEUIEHHbIE NPOMHAH 32 HMEIo-
LLHHCA pAA HaGJA0JeHHi;

Ha OCHOBaHHII COBMELIEHHBLIX TNpodHaeH yCTaHaBIYBaeTCs CKO-
pocTs C, MOHHXKEHHH OTMETOK JHA B KaXJAOM NOMNepeyYHOM CTBOpEe B
XapakTepHbIX MecTax H3JioMa NpOoPHIIA,

Onpepenserca npefeinHas raybuna Hnp, npu kotopo# npexpa-
AeTCA JaJbHEHIUHH Pa3MBIB JHa, ABYMA NYTSAMH: HAH OO BepXHEMY

MOMepeyHoMy mnpoduJao, rie OTMeTKH JHa CcTabHJAH3HPOBaJHUCL, HJH
Mo NpUONAHKEeHHOHK ¢opMy.JIe

NP, |
an — bEV}[pi ’ (34)

rfie ¢; — PacxoA BOJbl B CTpye WIHMPHHO# b;, COOTBETCTBYIOLWLHH cpej-
HeroJOBOMY pacxoly BOJbI;
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Vupi — HepasMbiBalomas CKOpOCTb MOTOK&, onpejensemas o

dopmyae (4);
BRIUHCANETCHA TOJIUHHA pa3MblBaeMOro cJiod TpPYHTa Acp

hen= Hyp— Hep, (35)

rze Hep — CpelHsis rayOHHa B YacTH CeYeHHsl Ha IUHpHHe hy;
onpejensercs BpeMsa Ipp BOCTHXEHHUS NpejenabHOd IayOHHBL
pasmuBa lipp

hGJI

fnp = C, * (36)

npH GJAH3KOM K TNOBEPXHOCTH JAHa 3aJieraHHH KOPEHHBIX Hepa3Mbl-
BaeMbIX MOpPOA TOJWHHA CJOA hen JOMXKHA ONpPeleasiTbes [0 reoJo
rHUeCKHM NPOPHISAM.

3. PACYET BbICOTbl 3AJIO)KEHMUA
KOHCTPYKTHBHbIX IJEMEHTOB
PACCEMBAIILIUX BbINYCKOB PA3HbLIX TUNOB

O0miMe noJoXeHUA

3.1. Ilpy pa3mellleHHH BbINYCKAa Ha yuacTKe DpeKH cJejyeT Ha3-
Ha¥aTh OTMETKH 3aJI0XKEHHS MarHCTpaJbHOH TPYyOHl, YCThEB NaTpy6KOB
H PylJaMEeHTOB PYCJ/OBLIX ONOP C YUETOM 3KCTPeMaJIbHbIX OTMETOK Yy OB-
Hell BOJAbl, IOJBHXXHOIO JHa H JieAsiHOrO MOKPOBA.

PacuyeT BBHICOTHBI 3al0XE€HHA MAruCTpadbHOH TPYyOHL! M pacceUBAOIWHX
naTpy6bkoe npH pacnoJoxeHWH JOHHOro, BHYTPHBOAHOIO W HAABOAHOTO
BHINYCKOB HA y4acTKaxX peK ¢ Pa3HbIM THNOM PYCJOBOro mnpouecca

3.2. Ilpu JeHTOYHOTPAIOBOM H 1oGOYHEBOM THIIAX PYCJAOBOIO NpO-
necca HeoOXOARMO coOJI01aTL ChefyloluiHe peKoMeHIaluHH.

a) OTMeTKa BepXxa MArMCTpaJdbHOH TPyOL JOHHOIO BBHINMYCKA N0/ -
Ha HaXOZHTbCA HHXKe 30HbLI BBLICOTHBIX jJedopMauHil, onpejeasieMOll B
COOTBETCTBHH C peKOMeHAauMaMH M. 2.12. Ormerka ycTbs natpy6kos
JOHHOro BBINYCKa J0JXKHa pacnoJiaraThCd HA TaKOM pPacCTOAHHH OT
Bepxa MarucrpaJbHod TpyOnl, uTOOL gaHMHA natpy6ka [g npeBbitlana
BEeJIHUHHY KoJlebaHHH OTMeTOK AHA A Zpy, T. e.

In > AZpy, (37)

rae Azpy onpeaeasiercs no Gopmysae (28) npu OZHOHHTOYHOM Ba-
DHAHTE BbLINYCKa
AZ nn

NpH ABYXHHTOUHOM H IBYXCEKLHOHHOM BapHaHTax (cM. nn. 4.2 u 4.3).

6) Ilpy BHYTPHUBOAHOM BapHaHTe BbiNycKa BHIOOP OTMETOK X4
YCTAHOBKH Marucrpanabnion TpyObl H paccedsawluux narpybkos B NO-
TOKe JHOJI2KeH BLIMOJHATLCA ¢ COBJIogeHHeM CIAeAVIOIMHX TpebDOBAHM:

MarucTpajnHast Tpy0a Ha YyvacTke CeKUHH natpvoOKoOB JOJdXKHA
YCTaHaBJHUBATLCA BRILIE OTMETOK JHa NpPH BCeX MOJOKEHHSAX Me3odopm
B CTBOpE BBLIMYCKAa KB BO BCe (pa3Ll BOAHOTO PeXHMA,

B TO XK€ BpeMsl MarvcrpanabHas tpyba AONMKHA HAXOAUTHCHA HHIKe
OTMETOK MHHHMAJLHOTO YPOBHSI BOALI H HHXKHel [OBEepPXHOCTH Jejs-
HOTro NOKPOBA,;
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AJHHA, OTMETKa YCThs H PACMONOKEHHE OTHOCHTEJNbHO MAarHCTpaJb-
HON TpyOhl pacceHBalOUlHX NATPYOKOBR NOJAKHLI Ha3zHadaTbhcsl C YyHeTOM
TpeGOBaHHH, H3JOMKEHHbIX BbILlE.

B) [Ipn pacyeTe OTMETKH YCTAHOBKH MarHctpajbHOM TPyObl Hai-
BOAHOr0 BBINyCcKa He0OXOJHMO pacCMaTpHBATL JABa CJayuas:

B MEPROM H3 HHX He RONyCcKaeTcs 3aronJjcHie TpyObl BbITyCKaA
NpH ypoBNAX BOJALI peiKoil obecneydcHOCTH,

BO BTOpPOM JIONYCKAaeTcsd KpaTKOBPeMeHHoe 3aTonjelHe TPyoOLl.

B mnepsoMm caydae HHU3 MArucTpajbHOH TpyOnl JOJKEH pacnoJa-
ratbcq Ha 0,5 M Bbille YpOBHSA BOJAbI, a BO BTopoM — Ha 0,9 M Bhilue
MAaKCHMAJbLHOr0 ypOBHSA JeA0X0/a.

3.3. BhicoTa 3aJioXKeHHs MarucTpaJbHOH TpyOnl H ycThbeB nartpyo-
KOB NpPH OrpaHHYeHHOM MeaHApPHPOBAHHH JOJXKHA HA3HAYaATHLCH CJe-
NYIOUIHM 006pa3somMm.

a) MarucTpasbHag Tpyba AOHHOTO BbINMYCKA JIOMKHA YKJAALIBATHCS
HHXe OTMeTKH MaKCHMa/JlbHO BO3MOXKHOr0O pa3MblBa pycJa, olipegens-
eMOH B COOTBETCTBHH ¢ n. 2.15.

OTMeTKH Bepxa naTpy6KOB JOMXHbl YCTaHABJWBATBCH € YUETOM:

H3MeHeHMs] OTMETOK fAHa 34 cuYeT CMEUeHHS JIEHTOUHBLIX Tpal,

H3MEHEHHs1 OTMEeTOK JAHa 32 cueT JBHXeHHA MHKpodopM;

Ce30HHBIX KoJAe0aHHH BBICOT JIEHTOYHHX [rpaAA ¥ MHKpodopM,;

H3MEeHeHHS OTMEeTOK JHa 3a CuHeT CIOJ3aHHA H3JYyUHH.

Yerba NaTtpyGKoOB AOJIXKHBL HAXOAMTBCH B TeueHHe BCEro nepHoaa
paboThl BbINyCKa Bbillle TOBEPXHOCTH AHA, BLICOTHOE INOJOXKEHHe KO-
TOpOro onpejeqsercd rnepeMellalOUIHMUCA DPYCJAOBLIMH  GHOpMaMH.

BoicoTa JIeHTOUYHBIX TPAA H MHKPOGODPM YycTaHABJHBAeTCs B pe-
3yJAbTaTe NPOJOJABHBIX NMPOMEPOB pycaa (cM. npua. 1, 2). MakcHMagb-
Hasi OTMETKA JHAa NPH JABHXEHHM 3THX QOPM ROANKHA ONpeAeNsiThbCs B
COOTBETCTBHH ¢ (hopMyJaoi (26).

OTMeTKa JHa B cTBOpe BHINYCKAa OyAeT NMOBBHIIATBHCA 3a CYET HanoJ-
3aHHA Ha CTBOP sBbllUeJeXauero NOKMEHHOrO MaccHBa H ero nJasixka.
Bpemsi HacTtynsenus Ji060H OXHRaeMol OTMETKH NOHMEHHOTO MaccHBA
HJIAH ero NJasixka B CTBOpe BHINyCKa onpepessercsa no ¢Gopmy.de

LCB
e = (39)
rae Lep — paccTosiHHe OT CTBOpa BRINYCKAa A0 BLileJexallero mno-

llepevyHoro cTreopa, INMpPOXOoAAWEro yepe3 MNMJASAXK H MACCHB H3JYYHHLI K
HMEIOUero OXKHjiaeMylo OTMETKY;

Cp — CKOPOCTH CMOA3aHWs U3AYYMHLI, ONpPeAeAsieTCs B COOTBET-
CTBHH C pexKoMedaauusmu npua. 1, n. 4 W npuxa. 2, n. 2.

6) Ilpu ycrpoiicTBe BHYTPHBOAHOrO BHINYCKa cJheayer cobaionath
YKa3aHHst MO BbLIGOPY OTMETOK €ro 3JIeMeHTOB, H3/IOXKeHHble B M. 3.20.

B) OTMeTKH MarucrpanabHOfi Tpy6Gbl HaJBOAHOTO BHLINYCKA Heo6-
XOAUMO YCTaHaBJAWBATL B COOTBETCTBUH ¢ TpebGosaHuamu 1. 3.2s.

3.4. Ilpn cro60IHOM W He3aBeplUIeHHOM MeaHJIPHPOBAHHUH BLICOTHOE
[OJIOXKeHHe MarHcTpaJbHOH TPyGbl ¥ naTpyOGKOB BCEX THIMOB BHITYCKOR
AOJNKHO YIOBJETBOPAThL TPeOOBAHKHAM, H3J0XKeHHHIM B nn. 3.2 u 3.3.
Bri6op BHICOTHOro NoOJOXeHHS YKa3aHHLIX 3JEeMEHTOB BRIMYCKA TaKXKe
AOAXKeH YUHTLIBAaTh O6miHe OCOOEHHOCTH DAa3BHTHS H3JYUWH, YKasau-
Hpole B nn. 2.14—2.19, ¥ yacTHole pedhopManHH B CTBOPaxX, PEKOMEH-
ROBAaHHBIX AJIsT pa3MelleHHsA BhIMycKa NpH cBoboanoMm (cM. m. 4.5)
H He3apeplueHHOM MeaHapHpoBaHWH (cM. n. 4.6). Ilaanosoe H BrICOT-
HOe fl0JI0XKeHHe MAarucTpaabHOH TpyORl, NMPOKAaAbLIBaeMOii MO MOHMe
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(noAROAMIIIETO KOJAJAEKTOpa), MOJMXKHO HAa3HAYATHCS C YUYETOM BO3MOXK -
HOW pa3pabOTKH CHPAMAAOMEr0 H3JAYYHHY TNPOTOKAa, nNepepaboTKH
nofiMpl CMEXKHOH H3JAYUYHHOH, cMewialouleiica K CTBOPY KOJJeKTOpa,
H rayOHubl 3aTOMJieHHA noHMB  (cm. npua. 1, n. LI).

3.5. Ha yuyzcrKkax MHOropykapHBIX pyces BLIOOp BBICOTHOro Ino-
JJOXEeHHSI MarucrpajibHOH TpyObl H paccedBaioulHx NaTtpyob6KoB cJaepny-
€T NPOH3BOJAHTL B 3aBHCHMOCTH OT cXxeMul AedopManHil npoOTOKa, NOJb-
3ysiCb YKaszaHuamu nn. 3.2 ¥ 3.3, a TakkKe pPeKOMeHJalHAMH TIO OlEeH-
Ke oOWHX AedopmauHil pyces ¢ NOMMEeHHON H PYCJOBOH MHOTOpyKaB-
nocreio (na. 2.20—2.22).

I‘lnaHOBEJe H BbLICOTHOE nNOJIOXKeHHe MarucrpanbHod TpyOnl, npo-
KJaJblBAEMOH NO MNOHME, JOJXHO HaszHayaTbCH C Y4Y€TOM pas3BHTHSA
MOMMeHHBLIX TIPOTOKOB H pedeK, MNepeceKaeMblX KOMJIEKTOPOM.

BoicorHoe noJsioxeHue MarucrpadabHOfl TpyOnl, YKJaajgbisaeMmMoit B
pycae ¢ ccepeAKOBLIM THIIOM mpolecca, NPpoTeKall M B YCJIOBHSX pas-
HO3E€PHHUCTBIX TPYHTOB, JOJIKHO ONpPeLeSATHCS OTMETKOH NOBEPXHOCTH
0a3a/1bHOTO TOPH30HTA: TpyDa JAOJNXKHA 3arpybaaThcs B 0a3anbHbIH
CJIOH Ha TrJAYyOGHHY CBOEro JjavameTpa.

3.6. B 30He BLIKAHHHWBAHHA Nnojnopa npH BuOOPE OTMETOK yCTa-
HOBKH MarucTpajbHOH TpPpyObl H pacceuBalollHx narpybkos Heobxo-
AHMO cobJaaTh NpaBuJa, H3JOoXKeHHble B nn. 3.2—3.5, a TakXe y4H-
ThIBATb CXEeMBl JedopMalMH PYyCla HAa Ka>XXJAOM ydacTKe 30HBI, YKa3aH-
uple B nn. 2.23—2.27. Kpome Toro, Heo6xoauMo cob6awaaTe paj AO-
[IONHUTENBbHHX TpeGOBAHHH, BBITEKAIOWHX H3 0COOEHHOCTEH THAPOJIO-
IHUECKOTO PeXHMa 3OHH:

NpH YCTPOHCTBE NIHOOOr0 M3 Tpex .HIOB BHINNYCKOB YUHTHIBAThL Be-
JHUHHY KOJIeOaHHH YDPOBHeH BOJbl, CBA3aHHLIX C HANOJIHEHHEM H Cpa-
OOTKOH BOJOXPAHHJIMLIA;

[IPpH PacrHoJOXeHUH JNOHHOTO H NOBEePXHOCTIIOTO THIOB BLIMYCKOB B
CpeAHEeH H HHXKHEH YacTAX 30HBl BLICOTY 34J107KEHHSt MAaruCTpaJibHOH TPy-
Obl H pacceHBaOLIUX NaTpyOKOB CAGAYCT Ha3ilauaTb ¢ YYETOM OTMETKH
3aHJIEHHA JHa, paccunTbhisaeMoi 1o dopmyse (33) HAH B COOTBCTCTBHH C
pekoMeHauHsaMu 1. 2.27, NpH 3TOM NOPOAOJNKHTENBHOCT BpPEMEHH A0-
CTHXKEHHA pacyeTHOM OTMETKH AHA JO0JKHa NpeBLIHAaTh pacYeTHbBIH CPOK
IKCMJIyaTaUHH COOPYIKEHHS,

3.7. B HuXKHeMm Onede rHAPOY3NOB Ha3HayeHHe OTMETOK YCTAHOBKH
MargcrpanbHoOl TPpyOn M paccenBaloiiHX TnaTpybKkos  J0JXKHO TNpPOH3-
BOAUTBLCA C cobaiogeHreM oO6LIMX TpeGoBaliMit, BBITEKAOUIMX K3 nit. 3.2—
3.5, a Takxe cJaejAYIOILHX H3 pacCMOTpeHHs cxeMm AedopMallHH pycna
Ha pa3HbIX y4acTtkax 3oHb (nn. 2.28—2.40). Kpome Toro. B BepxHeH
YaCcTH 30HH CJeAyeT YUMThBATL KoJseOaHHe YPOBHHA BOJAbLI, CBS3aHHOE
C CYTOYHRIM H HejeJdbHbIM peryJHpOBaHHEM CTOKA.

[IpH pacnosoeHHH AOHHHOTIO BhINYCKa HAa NPHIJIOTHHHOM yuacTKe
30HbI CYTOYHOrO peryJHPOBaHHSL MarHctpajbHYyio TpyOy HeoOXOAHMO
YKNajblBaTb HHXKe npeaebHOR TJIYOHHL pa3MbiBa Ha BeJHYHHY JHAa-
MeTpa TpyOnl; npejenbHyl0 IMyOHHY pa3MmbiBa cJelyeT onpelendaTbh B
COOTBETCTBHH ¢ peKoMeHjanusMmH n. 2.40.

B cayuae, ecam Ttpy6Ga JOHHOrO BhlIIyCKa YKJaJblBA€TCH Ha He-
pasMbIBaeMOM (CKaJbHOM) JiHe pycJa, HeoOXORHMO oOOecrne4HTs ee
KOHTAKT CO CKAJIbHBIM JHOM Ha BCeM MNPOTSXKEHHH NOoNepeuHoro mnpo-
buas, T. e. pacnosarars TpyOy HHXe BO3MOXHBLIX YTJayOAeHHH, 3a-
MOJIHEHHBIX aJJNIOBUEM.

3.8. MakchumasbHan ray0HHA pa3MelBa y ONOPp pPAaCCEHBAKOULIHX
BLINYCKOB PAacCUMTHIBACTCH B COOTBETCTBHH C peKoMeHAauuaMH «Tex-
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HHYECKHX YKalaHHil MO pacyeTy MeCTHOIro pasMbiea Y ONOP MOCTOB,
cTpyenanpasJasiionfix 1amM6 u tpasepcos», BCH 62-69, IIHHMHC,
1969.

4. PABMEWEHHE PACCEUBAIOLIUX BbINYCKOB
B PYCJE PEKU W BblbOP ONNTUMAJIbHBIX BAPUAHTOB
UX KOHCTPYKUHHA

O6uwue nonoxeHunn

4.1. Ilpn BuLiGope ONTHMANBHLIX BAPHAHTOB KOHCTPYKUHHA H MecCT
pasMelleHHsT BbBIMTYCKOB CJEAVET YUHTbIBAThL paj obuiHx TpeboBaHHi:

Ha y4YacTKe pekKH ¢ JeQopMUpPYeMBbIM PYCJAOM HEeBO3MOXHO BbIOpaThb
CTBOP BbINYCKa, rje NOJHOCTbIO OTCYTCTBYIOT pycJoBhie AedopMalHH.
CBecTH X MHHUMYMY HX BJHSHHEe HA BbINYCK BO3MOXHO C INOMOULLIO
BbifOpa ONTHMAJbHOTO KOHCTPYKTHBHOTO THINA COOPYIXKEHHSI H MecTa
€ro pasMmelleHHs B pycde pekH. [IpuBoavmMble HUXKe CXeMbl pasMellleHHU
BbINYCKOB MOTYT ObiTb JOMNOJHEHB APYTrUMH DpH coBJIOJEeHHH YKa-
3aHHbIX B N. 4.1 TpebGoBaHUN;

npu BHIOOPE KOHCTPYKTHBHOTO THMNA BHIIYCKAa H MecTa ero pas-
MelleHHs1 HeOOXOAHMO PYKOBOJCTBOBATbCS He TOJALKO BeJHYHMHOH Je-
¢opmMalnHy, HO H BpEMEHEeM ee HacTYyMJeHUs; CJAeAVeT BLINOJHATL Tpe-
6oBaHHe

To < iny

rae T — pacueTHbIH CPOK 3KCMJyaTallHH COOPYXEHHS,;

{q — BpeMfa HacTymJeHHss JedopMmauud, HeOJaronpHATHOH ANS
YCJOBHH 3KCIJAYATALHH COODYIKEHHUST;

BLIOOp MecTa pa3sMeuiCHHUs BBINYCKA H €ro KOHCTPYKTHBHBIH THI
RO/KHBl o0ecnedyuTh pacyeTHoe pa3baBJjelHe CTOUHLBIX BOX B TeUYeHHe
Bcero cpoka Ta;

KOHCTPYKIIHSI OrOJIOBKOB H THApAaBJHUECKHE YCJHOBHA CONpAXe-
HHAA CTPYH H NOTOKa JOJXHbl ofecneuwsaTh MaKcHMaJdbHOe pa3sdasJc-
HHE CTOYHLIX BOJ HAa MHHHMAJbHOM DPACCTOSAHHH OT CTBOpA BLINYCKA,

NpH BLIOOpe KOJHYECTBA HHTOK BHINYCKAZ HEOOXOAHMO YUHTLIBATH
He TOJIbKO XapaKTep PYCJOBOTO npolecca, HO H TeXHOJOTHI0O paboThl
OYHCTHLIX COOPYXXeHHH H npeAnpHATHH, cOpacLIBAIOUIHX CTOYHbIE
BOJbL.

BuiGop Mect pasMemeHHs M BAPHAHTOB KOHCTPYKUHHM BbINYCKOB NPH
pa3HbiX THNax PYCJAOBOro npoiecca

4.2. Ilpn JeHTOUHOrPSAOBOM THNE PYCJAOBOr0 npouecca BO3-
MOXXHO pa3MelileHHe Ha peKe BceX TpeX THNOB BLINYCKOB — AOHHOTO,
BHYTPHBOAHOIO H HajaBOAHOro — B J060M BLI6paHioM cTeope. Ogf-
HaKO NpPH PpaBHLIX TEXHHUKO-IKOHOMHUYECKHX IMOKasaTeJssiX MNpoeKra
HauboJiee INPeANOUYTHTEJNbHBIM THINOM HABJAETCS HAaABOAHBLIH BBLINYCK,
HauMeHee TMpeJNOUTHTEJNbLHLIM — BHYTPHBOAHLLH.

a) JdoHubli BLINYCK pEeKOMeHAYeTCHd YCTpaHBaTh B JBYX BapHaH-
TaX — OAHOHHTOYHBLIM H JIBYXHHTOUHLIM (pHc. 3). Ilocaepnuit Gosee
npeanoytutened. IlpH OAHOHHTOUHOM AJHHA MaTpyOKOB AOJXKHA ycTa-
HaBJIMBATBCA C Y4YeTOM cooTHouwenns (37).

[Ipy ABYXHHTOUHOM BLINYCKE DACCTOsHHE MEXKAY HHTKAMH BAOJL
PeKH JAOJXHO COCTABJATH
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Puc. 3. Oanountounuiéi (A) U aByxHutouHuili (D) BLINYCKH NpH JeH-
TOYHOIPAJOBOM THME PYCAOBOT0 NpoLECCa

A
lpp=n 32111 , (40)

rpe n — Jpboe HedeTHOe UYHCJO0;
Anr — JaAUHA Me30(hopMbi.
JANuHY natpy6kKoB yCTaHaBJHBAIOT MO COOTHOWeHHI0 (38).
[IlpH ABYXHHTOYHOM BapHaHTE pPacCeHBAIOUIETO BBLIMTYCKA HUTKMH
AOJKHbl BKJAKOUYATLCA [ONEPEMEHHO C HHTEPBAJIOM BpeMeHH [j:

T
by =—5- (41)

’

rae Tpr onpeaeasiercss no dopmyae (21).

IHas npepoTBpailileHHs TNONajaHWsi HAHOCOB BHYTPb MNarpyoOxos
HepaboTalouweid HHTKH BHIMTYCKAa, KOrja HX ycTbst OyAYT HaXOAHTBHCH
HHXKe JHa pPeKH (B nepHojp fn), HeoOXOAHMO TIpeIyCMOTpPeTh ClelHab-
Hble KOHCTPYKTHBHbIE pPelIeHHM H MEPONPHATHSA.

6) BHyTpuBOAHLIH BLINYCK MOXeT pa3MeniaTbCs B OJHOHHTOUHOM
H OLHOCEKLLHOHHOM BapHaHTe B JI000M MNONEpeuHoM CTBOpe pycda ¢
cobnionesem TpeboBaHUi n. 3.26.

B 3aBHCHMOCTH OT COOTHOLU€HHSI BEJHUYHH 3a30pa MeXAYy Maru-
CTpaJbHON TPYOOH M MHHHUMAJAbHBIM YPOBHEM BOJbI, HHXXHeH NOBepX-
HOCTBIO JAbja M JHa natpyOKH MOTIyT pacroJsaratbeCs OTHOCHTEJILHO
TpyObl B TpeX BapHaHTax: BBEPX OT MarHcTpaJbHOH TPpyObi; BHH3 OT
MarHcTpanbHOil TpyObl; B TOPH3OHTAJNLHOH MJOCKOCTH, NPOXOoAsiulel
yepes ocbh TpyO6n (pHc. 4).

B8) HanaBoAHbIi pacceHBAOUIMA BLIMYCK MOXET pacroJiaratbCs B
J1I060M nonenepeyHoM CTBOpe pycaa MnpH cobaioiaeHUH TpeboBaHUM
n. 3.28 M CACAYIOIIUX YCJOBUK:

KOHCTPYKIHA, NoajepxKupawias Tpyoby B cJayudae ee 3aTONJIEeHHS,
JOJXKHA ObLITL pAaCCHYHTAaHA C YueTOM TFHAPOAHHAMHUYECKOrO BO3JIEHCTBHA
NOTOKA;

ofpatieHHble BHH3 NaTpyOKH JOJXKHLI ObITh THOKHMMH, a HX JAJH-
Ha — peryaupycMon.

4.3. Ilpn no6GouHeBoM THNE pyYCJAOBOro npouecca BO3MOXKHO pas-
MeLlleHHe BCeX Tpex THIHOB BbINIYCKOB — JOHHOT0, BHYTPHBOJHOIO M
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Puc. 4. Pazme-
iWeHne BHYTPH-
BOAHOFO BLINYC-

; Hauru3wee nonoienue noeda

_ w Munumanereid ypobers Godbi Ka [PH JEHTOu-

_ 2 — __ HOrpsiiOBOM TH-

— —_— —_— ne PYCAOBOIO
npoilecca

a, 6, 8, ¢ — BapH-
aHThl P4A3MCUICHEKEHA
pacCeliBAOINIHX
narpyfxon:A —ma-
I‘HCTpﬂﬂbﬁliﬂﬂ TPY-
d

MaxcocumaneHag om-

MEMKA OHG 7.

Puc. 5. JIsyxcek-
UHOHHBLIH  JOH-
Hbi¥ BRIy CK NPH
noGOYHEBOM TH-
ne PYyCJOBOTO
npouecca

A — npasolepex-
nHayy ceKuus; b —
Jgepobepexnan cek-
uHusi. [nonepevHoe
nojoxenue nodoy-
Hs1 B CTBOPE BBHITYC-
Ka: [—Yy npasoro
Gepera; 2 — Yy Jne-
Boro Oepera;, 38 —
PaBIiOBLICOTHOE NO-
JA0XKEeHHe JUHHUH
ana y Jaeporo H

npasoro Geperon

HaaBoAHOTo. KaXanii H3 THNOB BHINYCKa MOXeT pafoTaTb HAIEXHO
JUIIL TNPH BLINOJHEHHH paja YCJAOBHH.

OMHOHHTOYHBI/I AOHHBLIH BBLITYCK CJERYET YCTpaHBaThb B JBYXCEK-
ILHOHHOM BapHaHTe (PHC. J), NPH KOTOPOM KaKAas M3 ceKuHit paGoraeT
nonepeMeHHO C HHTEPBAJOM BpeMeHH [n., onpejenseMbiM No GopMyae
(41). Pasmenienie cexuuil B CTROPE AOMIKHO NPOHU3BOAHTLCA HA OCHORBE
pacyYeTHOr0 coBMeu{eHHOro npoguaa (cm. puc. 1). [as BKJIIOUEHHA
H BBIKJIOYEHHA KaXXA0H CEeKIHH B NpOeKTe OPraHH3auuu paboT AOJKHEL
ObiTh MNpeANOXKeHDL! CchnenHaJdbHhie KOHCTPYKTHBHLIE pellleHHd.

ABYXHHTOUYHLIA JOHHLIA BHINYCK CJeAyeT yCTpaWBaTh Yy OAHOro Ge-
pera ORAHOCEKUHOHHLIM. PaccTofaHue MEXK 1Y HHTKaMH BAOJb PEKH JOJAXKHO
COCTaBMATh

|
i'pn = "o MG (42)

rae Agg -— mar noBounq.

OTMeTKH yeThbeB NaTpyOKOB  YCTaHaBJAHBAWOTCA N0 COOTHO-
wenuio (38).

BryTpUBOAHLIH BBINYCK MOMeET ObITh pa3MeILeH B cpejiHeil yacTH
noGoyHeBoOro pycja npH OAHOHHTOYHOM H OAHOCEKUHMOHHOM BapHaHTE
ero KOHCcTpYKILHH (pHc. 6). Maructpaasnas Tpyb6a W paccenBaiouiue ia-
TpYOKH HOJIKHL pa3Meliathes no rayoOiiie B 30HC, OrpaHHYeHHO Ha-
HBLICIINM BO3MOXKHBIM TNOJIOXEHHEM JH2Z H HAHHH3WKM BO3MOXKHBIM NO-
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Puc. 6. PasmeuienHe BHYTDHBOAHOrO BbiNycKa NpH nodouHeBOM THNE
pycaosoro npounecca

A — MarHcTpanbhas Tpyba: a, 6, 8 — BapHauThl pa3MeUeHHA PacCeHBAOUIHX
naTpy6koB. OcrtasbHue o0603Hayenus cM. pHc. §
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Puc. 7. Cxembt pasmeluileHHss HAJBOJHOro BbiMycKa npH NoGouHeBOM
Tune pycJoBorg npoiecca
1, 11, 11] — BapHaHTH pPa3MelieHHa BuNycKa

JOXXeHHeM YPOBHS BOJAbLI H JIeAAHOTO NMOKpoBa. B 3aBUCHMOCTH OT paa-
MEPOB 9TOH 30HBLl MOTOKA NpHHKHMaeTCsds OAWH KW3 TpeX BapHAHTOB pas-
MellleHUa natpy6kos (1. 4.26).

[Ipy npoeKTHpoOBAHHH HAABORLHOrO BhINYCKa cJjaefyeT paccMaTpH-
BATh TPH BapHaHTa ero pasmeuienus (puc. 7).

Bapuaurt nepsblii — OAHOHHTOUHbIH, OAHOCEKIIMOHHHII BBLIMYCK C
pacriojioxeHHeM natpyObKoB HAJ cpeJlHEH YacThliO PeKH, B 30H€ OTHOCH-
TeJNbHO CTaOHABHBLIX IAYOHH (CcM. pHc. |, 6).

BapuauT BTopofi — OAHOHWTOUHBLIH ABYXCEKLHOHHBIR BEINYCK, NPH
KOTOPOM KaxJlast 3 ceKUUH naTpyObKOB pa3MellaeTcs y NPOTHBONOMOXK-
Horo Gepera Ha obmell MarucTpanbHOM TpyGe H pabGoraeT nonepeMeHHO
C HHTepBaJIOM BPEeMEHH [n, onpelesseMbM no popmydae (41).

BapuaHT TpeTHH — JIBYXHHTOYHBbIH ONHOCEKIHOHHBIH BLINYCK,
pasMeliaeMblii CO CTOPOHBI OJHOro Gepera nNpH pPacCTOSHHH MeXJy HHT-
KaMH, onpesensieMoM 1o ¢popmydae (42).

ITpy ycrpoHCTBE KaXKAOrO H3 Tpex BAPHAHTOB cJAeAyeT YUMTLIBATH
PeKOMeHallud N0 YCTAHOBJIEHWIO YpOBHeH BOAB H jejoxoaa (m. 3.28),
a Taxkme No KOHCTPYKUHH naTpy6bKoB, H3J0XE€HHLe B 1. 4.2B.

4.4. Ha yuacTke P€KH, pa3sHpBaloLleMCA NO THNY OrpaHHYeHHOTO
MEAHAPHPOBAHUA, BO3MOXHO DasMelleHHe ZOHHOI'O, BHYTPHBOJAHOIO H
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Puc. 8. PacnonoXenune ¢cTBOpa JOHHOiv, HYTPHBOJHOIrO H HAABOAHOFO
PAaCCEUBAIO UL HX BhillYCKOB NpPH OrpaHH4YeHHOM MECAaHIAPHPOBAHHH

I — waganuRBIl CTBOP BEINYCKA; /] — peseprHabtil CTBOP BHNyCKa;, / — Hauaabnoe

A

NONOKEHHe pycna;, 2 — MONOXKEHHE pycaa uvepes f ..C_"_i
"

=L
2

I

HaJBOAHOTO  BHINYCKOB,
CTBOp BBINYCKOB PEKOMEH-
AYeTCH  pa3MellaTh Ha
paccTosHHU 3/4 Ay  OT
BePXHEH TOUKH meperunba
OCH H3JYYHHLI.

Brinyck caeayert pas-
MellaTh CO CTOPOHLI BOr-
HyToro Gepera (puc. 8).
HauGonee Hane)XHO Bhl-
nyck 6yuner paboraTbh B
TeueHue BpeMeHH, 33 KO-
TOpOe M3JIyuMHHA TepeMe-
cTHTCH Ha Yy Ay, T. €. B

TeHeHHe
g [ Ay
tﬂ':‘—— 2_"_(:-. (43)
Puc. 9. Pacnoaoxenue CTBOpPOB BbLiNyCKoB 1t
Ha CcBOOOJHO MeaHAPHPYOLIEH H3JNyuYHHE Tpu najtbHejiLeM

A — BepXHHIil nepekaT;, b — HHMHHE nepeKaT;
] — cTeop na nepexate, /1 ~ cTBop B Koneudom  CMCAMCHHH H3JYHHHL 1A

YuacThe naeca; [fI — ¢TBOP B HAYANADHOM y4uacT- 1/4 }‘n CACAVET YUNTHIBATH
Ke nJjeca, [ — HavanbHO€ noao)XeHHue Oepera; BO3MOXKHOCTL nomnajaHus

2 — KoHeyHoe noJokeHHe bepera BLIMYCKA B 33TOHCKYIO

4YacThb, KHHEMaTHKa Teue-
HHH B KOTOpOH HebaaronpuaTHa AN pa3baBlleHHs1 CTOYHHIX BOJ.

BrIyCcKH BCceX TpeX THNOB KOHCTPYKIUHMH peKOMeHAYEeTCSA NPOEeKTH-
poBaTh ONHOHHTOUYHLIMH H OAHOCEKUHOHHBIMH,

[Tpu ¢4, <T,, tae Ty ~—— pacueTHoe BpeMs 9KCHayaTalHH, a t; on-
penpessieTcss no gopmynae (43), cheayer npeaycMoTpeTb B NIPOCKTe CO3-
AaHHe B OyayuleM pe3epBHOi HHUTKH BHnycka (HuTKa [l Ha pHc. 8).

4.56. [lpu cBoGOAHOM MeaHAPHPOBAHHWH BO3MOXIIO pPa3MelieHHe
TpeX BADHAHTOB KOHCTPYKUHH BHINYCKZ B 33BHCHMOCTH OT CTaAMH
Pa3BHTHA H3JYUHHBI, CKOPOCTH €e naaHosblX jaedopManué ¥ riyOHHG
Ha BEPXHEM H HHXHeM nepekartax (puc. 9).

a) Ha pauneii cTtajaHH, Korza H3ayuHHa cnojsaer, HeoOXoAHMO
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Puc. 10. Cxema 7 7

ABYXCeKLLHOHHO- — _.
ro HaABOAHOrNO EMF
BLINYCKA Ha e ) ceaerasrer .*_.‘;
yyacTke cBofojp- e K -
HOTQO MeEaHJpPH- § h :
DPOBAHHA pycaa § -_:,_
[ — cheMHaH CeK- 12
LLH 1 naTpyokos; g 655
/1 — pe3epBHas b b
CeKUHsI naTpyO6KoB:; C ‘ e
| —HayaabHOe 110 h b B N
JoxeHHe  pycaa; 4 . "
2 — KoHeuHoe no m R] e

JIOKeHHe pycaa )
Puc. 11. Cxema 48,
ABYXCEKIHOHHO- | 1” T
ro BHyTPHBOAHO- DERARERL) Cou
ro BLIMYCKA Ha T "
yuacTke csBobop- ‘ ¥
HO MeaHApHPYIO- \ b

niero pycad ‘e (.] e —— E SRS
[ — cbeMHan CceK- \ *:*;, ——p = !
U natpybkon, % —7 S
1 — pE3EPBH36H I / .{‘:_
ceXxuus  natpyé6- . S
KoB; J/ — Havalb- \ I NI /2 [f3~1
HOE  TOJOXKEHHe \ "\ 7/
pycnha; 2—KOHeu- NSO /o
Hoe MOJIOKEHHE N DU

pycaa R

PYKOBOJACTBOBATHCS NpaBMJIaMH, PEKOMEHJAOBAHHLIMH AJIst OTPAHHYEHHO
MEaHJAPHPYIOUIHX Y4YacTKOB pycaa (cM. m. 4.4).

6) Ha crazuu pasmopoTra H3JNYUHHBLI BOKPYT HEMOJABHXKHLIX B TJiaHe
NepeKaTHLIX YYAaCTKOB CTBOPH BHINMYCKOB cJeiYeT pacnoJsiarath BOJH3H
nepexaToB, TAe NJaHOBble AedopMallUH OeperoB HaHMeHbllKe,

B) Ha yuacTke rpe6iHfi nepekaTa MOMHO pacnoJiaraTh AOHHBIH H
HaJABOAHBIH BLITYCKH MPH AOCTATOUYHHIX TJMyOHHAX B NepHOA Hacty.Jje-
HHA MHHHMaJBHBIX YPOBHe# NO YCJAOBHSM pa30aBJleHHA CTOYHbLIX BOJ.

Ilpy ponHOM BhINyCKe MarucTpanibHas TpyOa AosKHa ObiTb 3aray6-
JeHa Ha 1 M HHXKe HaWHH3LIero nojqioXXeHus rpeOHs nepekara, a ycTbe
natpy6kKoB cJseayer pacnoJgarate Ha 0,5 M Bbllle HanboJiee BbICOKHX
rpebHeHd pycaoBulX ¢opM H HA 0,5 M HHXXe MHHHMAJbLHOIO YPOBHSA BOJLI
M HHXHeH NMOBePXHOCTH JEeAAHOrO NOKPOBa.

HaasoAHbIH BRINYCK caeilyeT pa3MeliaTh B COOTBETCTBHH C peKOMEH-
nauHaMd n. 4.2s.

r) B ToM cityuae, ec/H NO YC/JAOBHAM pa30aBJeHHSI CTOUHLIX BOJ
HJIH BCJaeICTBHE IMYOHHHDBIX JepopMallui HeBO3MOXKHO PAaCMONOMHTDb Bhl-
NMYCK HA yyacTke rpeGHA nepexkara, ero CTBOp CMeUlaeTcs B HayaJo HHXK-
HeH NJecOoBOH JIOUMHHbL HJH B KOHIEBYIO YaCTh BEpPXHEro IJjeca.

Ha BepxHeM nepexare (CM. puc. 9) npH NoAXoJe MAarucTpanbHOH
TPyOLl cO CTOpPOHHI JeBoro 6epera C¢TBOD BLINYCKA CJjejyeT pa3MellaThb
B BepXHEH YacTH HHXKHero nJjeca, a nNpd MNPOKJA3JKe MarucTpaJbHOM
TPpyOb!l CO CTOPOHK NPAaBOro 6epera — B HHIKHEH YaCTH BePXHero rnJjeca.

Ha nuxHeM nepexkare (cMm. puc. 9) caeayer cobaoaath ob6paTHbIN
NOpANOK pasMellleHHst CTBOPOB BhIIIYCKA.
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1) B ykasaHHEIX B . 4.5r cCTBOPaxX BO3MOMHO PacioJOXKEHHE KaXKe
AOI'0 H3 TPeX THNOB BLINYCKA, HO HanboJee NPeANOUTHTCALILMH SIBJfA-
I0TCA BapHaHThl 1IAABOAHOIO H BHYTPHBOAHOIO.

BuinycKkH pekoMeHAyeTcs YCTpaHBaTh OAHOHHTOYHBIMH, HO JBYX-
cekuHonubiMit (puc. 10, 11). Cbemnasn cexuua [ goaxua yGHpaTbea no
Mepe pasMblBa BOruyroro Oepera.

Ilnuna pesepsHOH ceKuu# [l HazHavaeTcsd pPaBHOH BeJHYHHE OT-

AB
crynaenus Gepera ABg 32 BpeMa i =_E£" rae Cg — CKOPOCTbH CMe-

leHHsT BOTHYTOro 6epera. BpeMma {5 HasHauaeTcs H3 ycJoBHA COOJI01€-
HHSL HepaBeHCTBA x> Ts, TAe Tp — pacueTHeIH CPOK SKCMAYATAIHH
BLINTYCKA.

[Ipy HasHaueHHH TIJAYOHHBl 3aJ0MKEHHSI MarucTpanabHOil TPyOnl H

ycThbeB NaTPyOKOB BHYTPHBOJAHOIO BBHIIYCKA He0oOXOAHMO COOJIOAATH
TpeboBaHusa m. 3.26.

BHyTpUBOAHLIH BRINYCK B CBOOOAHO MEaHAHPYIOILEM pPycJde MOMKeT
NoAdepXKHBATLCSA HAa MOHTOHAX (CM. pHc, 11);

e) Ha 3akaiouHTeNbLHOR CTajJHH Pa3BHTHSA H3JYUHHBH, Nepen Npo-
PLIBOM Nepellieiika, KOrja NnjiaHoBHE JeQOPMALHH 3aTYyXalOT, BO3ZMOXKHO
pacnoJioKeHHe BHNYCKOB BAOJb BCEr0 KOHTYPa H3AYYHHBI NPH cobaio-
JIeHHH NMpHBEAeHHLIX BhILIe peKOMeHJalHil no yuery aedopMauuii pycaa,
XapaKTepHCTHK YPOBHEBOI'O H JIeKOBOTO PeXHUMOB M KHHEMATHKHU IoO-
TOKa.

4,6. IlpH HezapeplI€eHHOM MeaHJPHPOBAHHH CTBOpP PACCEHBAIOLIETO
BHITTYCK& MOXKeT pacnojlaraTbCsa KaK B OCHOBHOM pycJe, TAK H B CNIPAM-
AsioueM nporoke. I'lpu BpiGope MecTa ¢TBOPA COOPYXKEHHSA Heo6XOAHMO
YYHTLIBATh, YTO OCHOBHOE PYCJ0 H CNPAMIAIOLNIHH NIPOTOK NMPOXOAAT B
CBOEM DA3BHTHH pa3Hbie CT2JHH, CBOHCTBEHHEIE PAa3HbLIM THNAM PYCAO-
BOrO npouecca: JIEHTOYHOTPAAOBOMY, NOOQYHEBOMY, OrpPaHHYEHHOMY
MeaHApUPOBAHHIO, cBOOOAHOMY MeaHApHpoBaHHIO (n, 2.19).

[TosTOMY NpH NPOEKTUPOBAHHH BREINYCKA CJejYyeT YyYHThLIBaThb pe-
KOMeHJlall#H [0 ero pasMelleHHIO B BLIOOPY KOHCTPYKTHBHOIO BApHAaHTA
B 3aBHCHMOCTH OT BO3MOXHOCTH IIOSIBJICHHA B npejesiaX PacCUHTAHHOTO
CPOKa 9SKCNJAyaTalMH YKazaHHLIX THINOB pYCJoBOro rnponecca (cwm.
nn. 4.2—4.5). Kpome TOr0, He PEKOMEHJYETCH:

pa3MelllaTh CTBOP BbINYCKa HHXe pa3spalaTnBaiollerocs NnpoToxa,

YCTPaHBATh B HEM B MOMEHT AKTHBHOHK pa3pabOTKH B LUHPHHY CIIPAM-
JIAIOULErocs TNPOTOKa pacCeHBAIOULHH BBINYCK;

pacnoJjaraTh BLINNYCK B YXBOCTb€ OCTpPOBA.

4.7. IlpH pasMeleHHH BLINYCKA HAa YYacTKe MHOrOPYyKaBHOTroO pycJa
cleAyeT PYKOBOACTBOBATHLCHA CJAENYIOIMHMH YKa3aHUSMH!:

Np4 NOHMMEHHOH MHOrOPYKaBHOCTH MOTYT NPHMEHSATHCH BCE THUIDBI
BEINYCKa. Bui6op KOHKPETHOTrO THNA U MeCcTa pasMelleHHA AOJIXKEH Oll-
pellesiiTbCA THIIOM PYCJOBOIO npoiiecca B MPOTOKe H CTajlHeH ero pas-
EHTHH H NPOH3BOJAHTBLCH B COOTBETCTBHH C pPeKOMeHJauMsMH N, 4,2—

0;

NIpU OCEPEKOBOM THIIE PYCAOBOTO TNpouecca BHYTPHUBOAHBIH Bhl-
IIYCK NMPHMEHATbL Hellesecoo6pa3Ho, Hauboabluee NpeAroyTeHHe Clefyer
OTAaBaTh HAIBOAHOMY BLINYCKY.

JIOHHBIH BEHINYCK MOKET YCTPaHBaTbCsl B JABYX BapuaHTtax:

OAZHOHUTOYHBIH — C AJMHHOH HHTKH, PaBHOH LIHPHHE PeKH B MECTe
ee HauOOJLIUErO CYXKE€HHS, NPH 9TOM NATPpYOKH YycTaHaBJAHBAIOTCA NO
BCeH JAJIHHE MarvcTpaabHOH TPYOhI;
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JBYXHHTOUHKIN — Y OAHOTO G6epera npH ABHXKEHHH BJOJbL HEro oce-
DEKOB B COOTBeTCTBHH C PeKOMeHJauusaMu . 4.3.

4.8. IlpH coopysKeHHH BBHINYCKa B 30HE BBLIKIHHHBAHHA INOAMNOpa
AONXKHL cobaionathes ofiine TpeGoBanusa n. 4.1 ¥ pekoMenjgauuu, co-

OTBETCTBYIOLIHE TOMY HJH HHOMY THNy pYyCJOBOro nponecca (n. 2.32—
2.36 u 4.2—4.7), na6nofamomeMycs B KOHKPETHOM MeCTe pa3sMelleHHs

CTBOPA COOPYIKEHHS.
Kpome Toro, nenecoo6pa3Ho NpUMEHATb HAJABOAHLIH H BHYTPHBOA-

Hblil THNIB BRINYCKOB, HAaJBOJAHBH THN YCTPAHBATb B BepXHEN U CpefHel
YaCTH 30HL! BLIKJAHMHHBaHHSA NMOANOpa, BHYTPHBOIAHLIH — HA CPefHEM H
HH>XHEeM yYacTKax SOHbLl BBHIKJIHHWBAHHsA NOANOPA.

He pexkoMenayercs pasamellaThb BhITYCKH HA ydacTkax rpebHell mne-
peKaToB, BO BTOPOCTeNMEeHHBIX NPOTOKaX, Ha NpPHBEpPXaX H YXBOCTbAX
OCTPOBOB ¥ OCEPERKOB.

4.9. B nuxHHX 6pedax rHApPOYy3JOB pa3sMelLleHHe pacCeHBaIOULHX
BLINYCKOB JIOJXXHO NPOH3BOAHUTLCA C yyeTOoM OOLIHUX TpeboBaHHH M. 4.1
H peKOMeHJallHH, COOTBETCTBYIOUIHX KOHKPETHOMY THNY PYCJIOBOrO
npouecca, B MecTe pacnoJOXeHHs cTtBopa Bbinycka (nm., 2.37—2.49 ¢
4.2—4.7). Cnepyer TakXKe BLHINOJAHATL cJelylOLUlHe TpeGOBaHHSA:

B 30HAaX CYTOYHOTO U HeJeJbHOIO peryJIHpOBaHHA clielyeT pa3Me-
I1aTb HaABOAHBIA M BHYTDHBOAHKIH BLINYCKH,

Ha NPHOJOTHHHOM YYaCcTKe 30Hb CYTOYHOTO PeryJiupoBaHHA BHYTPU-
BOAHBIH BLINYCK cJefyeT pacnosarath Buiie 6apa, o6pa3oBaHHOrO npo-
JYKTaMH pa3MpiBa NPHNJOTHHHOH SIMBI;

HaABOAHbIH H BHYTPHBOAHBLIH BREINYCKH HAa y4acTKe 30Hbl CYTOUHOIO
H HeJeJILHOrO peryJHpoBaHHSA CJAeRYeT pachosarath co CTOPOHHEL O0Jee
ycToHuusoro 6epera;

He peKOMeHJYyeTCsa pacnojaraTh CTBOPHI PacCeHBAIOUIHX BHINYCKOB
BO BTOPOCTENEHHBLIX NPOTOKAX Ha YYacTKe BCero HHxKHero Obeda.

Bubop ycioBHH, obecneunBaouwux sdpdekTHBHOE HaYaJbBHOE
pa30aBieHHe CTOYHBLIX BOJ

4.10. K uucay ocHOBHBIX (akTopo, onpefenaswomux 3PpdexTHB-
HOCTb pa30aBJieHHS CTOUHKX BOJA HAa MaJqhblX PAacCCTOAHHSAX OT CTBOPA Bhl-

nyckKa, OTHOCHATCH:

KOHCTPYKIIHS OroJioBKa;
Cnocob COonpsKeHUs CTPYH PEYHOro NOTOKAa CO CTPYSAMH BHINYCKA;

COOTHOLIEHHE CKOpPOCTH PEYHOro noToKa BONH3H yCTbS OTOJIOBKA
H CKOPOCTH HCTEYEHHN CTPYH BHINyCKa,

Yuer 3THX (paKTOpOB NPH NPOEKTHPOBAHHH PACCEHBAIONIHX BHINYC-
KOB MO3BOJNSET B HECSITKH Pa3 MOBLICHThL KPATHOCTb HayaJbHOTo pas-
baBJleHuA.

4.11. B xayectse HaHnboJee pallHOHaMbHLIX KOHCTPYKILHH OTOJIOB-
KOB pPYCJAOBBIX BHINYCKOB pPeKOMeHAYyloTca pa3paboTanHbnle JIeHBOAO-
KaHaJqNpoeKTOM TPH BapHaHTa TPpyO4aTOro OroJIOBKa:

CO BCTPEYHBIM KOHYCOM;

C KOHHYECKHM pacTeKaTeJeMm;

C KOHHYECKHM pacTeKarteleM H KOJAbUEeBHIMH AHadparMaMH.

B kauecTBe onTHMannLiOTO pa3Mepa OroJIOBKOB BCeX TPeX KOHCTPYK-
ILHH pexkoMelayeTcs THMOBOH pa3Mep C HapyKHBIM AHAMETPOM MOJIBOASA-
mweit TpyGul 274 MM (cM. THNOBOI NpoeKT «/leTaJid N y3anl pacceBaIOIIHX
BLINYCKOB cTounnix sox», ['T1H JlenBopokanannpoekr).

4.12. Ctpyo BHNycKa peKOMeHAYyeTcs HANpPaBJATbh B PeYHOH MNO-

TOK OAHHM H3 CJAEAYIOUHX CNoco60oB:



BePTUKAALHO OT JHA K MOBEPXHOCTH MOTOKA,

BEePTHKAJABLHO 4Yepe3 CBOOOAHYIO NMOBEPXHOCTb NOTOKA KO AHY,

noa yraom 30° or AHa K NOBEPXHOCTH, NO TEYEHHIO.

4.13. B 3aBHCHMOCTH OT TEXHHYECKHX H MOLLHOCTHHIX XapaKTepuc-
THK COOPYXXEHHH pAaCCeHBAIOLIero BLINYCKa PeKOMEHAYeTCA NPHMEHATH
COOTHOWEeHHWEe CKOPOCTH RHIMYCKA W CKOPOCTH notoka oT 1 jgo 10,

CKOpOCTh HCTEUEHHST CTPYH BBINYCKA MOXKET OCYUIeCTBJIASATHCH B IBYX
BAPHAHTAaX: C NPONOPILHOHANBbHLIM YBEJHUYGHHIO CKODOCTH yBeJIHUYEHHEM
pacxoja cTpyH (BapHaHT C MOCTOSSHHBEIM QHAMETPOM OTOJIOBKA); C NpO-
MOPLUHOKANbLELIM YBeJHUEHHIO CKOPOCTH YMeHbUIeHHeM MJIolagH norne-
PEeYHOro ceyeHHs YCThd OroJIOBKa (BapHAHT C NMOCTOSHHBIM PacxoioMm
CTPYH BHINYCKA).

4.14. Tor UM HHON BAPDHAHT COYETAHHA onpeAeaAoULHX sPPeKTUB-
HOCTb pa3baBJeHHA (PAKTOPOB CJaeayeT NPHHHMATH C YYETOM KOMIJIEKCa
[ HAPOJOTHYECKHX YCJOBHH H XO3THCTBEHHOH OCBOEHHOCTH peKH.

4.15. B cayuyasx, KOorga no ruipoJIOrHYeCcKUM YCJAO0BUAM 1eJieco-
006pa3HO yCTPONHCTBO AOHHOIO HJH BHYTPHBOAHOIO BhLINYCKa, PeKOMEH-
AYIOTCA caeayiollHe BapHAaHTH cOpoca CToYHHIX BOA (CM. NpHJI. 3,
tabn. 18):

NMPH 3HaYMTENbHOH CKOPOCTH MOTOKa -— BapHaHThl [la u llla;

NMpH MaJoii CKOPOCTH NOTOKA — BapHaHT la.

Haubonee mpeanouTHTeAbHBIMK ABadAlOTcH BapHaHTet | u 11l KoH-
CTPYKUHH OroJOBKa.

CooTHOlIeHHe CKOPOCTH BBIMYCKA H CKOPOCTH NOTOKA CJelyeT MOJ-
O6HPaTh ¢ yueTOM MOMOXKEHHH 1. 4.13 H B 3aBHCHMOCTH OT BO3MOMKHOH
NPOTAXKEHHOCTH (PPOHTA PACCPEAOTOYECHHUSA CTOUHHIX BOJ.

4.16. B cayuyasx, Korjga no THIAPOJOTHYECKHM YCJIOBHAM LeNeco-
00pasHO ycTPOACTBO HAJBOAHOrO BHINYCKAa, PEKOMEHAYIOTCA BAapPHAHTLL
16, 116, 1116. IlpeamoyTHTeAbHHIMH KOHCTPYKUHAMH OrOJNIOBKOB B YC-
JIOBHAIX MaJbiX H CpeAHHX IFAyOHH (A0 4 M) caenyeT CYHTATb BAPHAHTHI
1 u III.

Bapuaur Il XOHCTPYKUMH OrojioBKka npeAnoOuTHTENEeH TOJbKO B
c/yuyae Gosbluoli rAyOHHR B cTBOpe BHNYycKa (6osiee 4 M), TaK Kak IpH
5TOM CTPYyS BHINYCKa, COXpAaHAOULAs LEeJOCTHOCTh Ha OOMablleM paccTos-
HHH OT yCThsi OrOJIOBKa, rAy0XKe NMPOHHKAaeT B PeYHOH MOTOK UEpPE3 €T0
MOBEPXHOCTL H O0Jlee 3(PPeKTHBHO HACHIAeT BOAHYIO Cpelly KHCJOPO-
AOM.
4.17. BapuaHTul HampapJdeHUs] CTPYH BLINYCKa MNPOTHB TEUEHHHA
NOTOKa He PEeKOMEHAVIOTCS, TaK KAK B 3TOM cJyuae H3-3a BCTPEUYHOTO
ABHIKE€HHA CTPYH BLINYCKA HA HAYaJibHOM yyacTKe KOHIEHTpalHs CTOY-
HbIX BOX HeNnoCpPeACTBEHHO BHIlle CTBOP2 BHNYCKa YABAHBAETCA, a HHXKeE
HErO pacnpejenaercs KpadHe HepaBHOMEPHO No ceYeHHIO cTPYH. Kpome
TOTO, NPH BCTPEYHOM BapPHAHTE CONPHXKEHHA CTPYH BLITYCKA U NOTOKA
CHJIa peaklUUH CTPYH BHITYCKA CKJAAJLIBAETCH C CHJAOH BO3JEHCTBHA MO-
TOKa HA COOpYyKEHHe, YTO MOMKET NPHBECTH K yTpaTe €ro ycTOHN4HBOCTH.

4.18. Tlpu npouHx paBHBIX YCJOBHAX chaelyeT OTAaBaTh NpeAnouTe-
HHE HaJBONHOMY BHINIYCKY CTOYHBIX BOJ, TaK KaK B 3TOM CJyyae NOMHMO
3¢pdekTHBHOro HavaabHOro pasbabBJeHHs o6ecneyHUBAETCH TOCTOSIHHAA
a3pauMs peuyHsiX H CTOUHLIX BOJ. KpoMe TOro, camo COOpYyXKelHne Jerko
AOCTYNMHO ANt OOCNYXKHBAHHA, KOHTPOJASA H ynpasJeHHA (HanpHMep,
JErKo OCyllecTBJASIETCA nepepacnpeaeseie yacTHbIX PACXOA0OB CTOUIIBIX

BOJX B CBAA3H C CE30HHLIMH H3MEHEHHSIMH CTPYKTYpH BTOPDHYHBIX TEUEHHH
HJAH MOJST OCpeAHEHHBIX CKOopocTefi).

32



5. PEKOMEHAAUUH NO CTABHUJIU3ALHHU PYCIIA
HA YYACTKE PASMEIIEHUSA BbINNYCKOB CTOYHBIX BOJ

OO0 e NOoNOKeHUA

5.1. Crabuausanus pycnia Ha Y9aCTKe pasMemieHUs BbIYCKa NOJ K-
Ha OBITb HANpaBJeHa:

Ha NpeAOoTBpallleHHe HeSJaronpHaTHOR s YCAOBHH SKCNAyaTalHH
BHITYCKA HANpaBdeHHOCTH aedpopMauHil pycsaa H NOHMEI;

Ha ofecrneyeHHe HeoOXOAHWMOHA NO YCAOBHAM pa30aBJICHHS CTOYHBIX
BOX BOAHOCTH MOTOKa B CTBOpEe BHINYCKAa Ha pacyeTHHIH NEPHOJ ero
IKCNAYaATANHH;

Ha nosulllieHHe 3(PpheKTHBHOCTH paGoTHl H YANNTHHEHHE CPOKA SKCNNY-
ATAlHH BHINYCKOB, pa3MellleHHBIX B COOTBETCTBHH ¢ PEKOMEHJalUSAMH
nm. 4.1—4.18.

5.2. Ilpu paspaborke npoeKTa CTaGHJAH3ALHH CJAelYyeT NPOH3BOAHTD
CPaBHEHHE CTOHMOCTH MEPONPHATHHA N0 cTaGHJIH3ALHH CO CTOMMOCTBHIO
COOPYXEHHH BHINYCKa. MeponpHsTHA no cTaGHJIHSaUHH cJefyeT Npo-
BOAHTHL B TOM CJyuae, €CJH A0Ka3aHa BO3MOXKHOCTb BHIXO0Jla BHINYCKAa H3
CTPOS IO YCAOBHAM PYCJOBOTO Npoliecca B TeYeHHe PacyeTHOro cpoka Ty
3KCNAYaTAaUHH STOro coopyxelufa. B cayyae ABYKpaTHOTrO IIpeBhIIIeHH S
CTOHMMOCTH MepONpPHATHH no crabuaunsanuu, obeclneudBalOUHX €ro Ha-
NeXHYIo paboTy B TeU€BHE PAaCUYeTHOrO c¢poka Ty, HaA CTOMMOCTBLIO Bhi-
nycKa cJeAyeT pacCMOTpeTh LeJaeco00pa3HOCTL BO3BEIEHUS BTOPOTO Bhi-
NycKa.

5.3. Ilpy npoeKTHPOBAHHH CHCTEMH HHJXEHEPHBIX MEPONPHATHH
clieiyeT YUYHTHIBATh BO3MOXHOCTb aKTHBH3aIlMH 3TOH CHCTEMOH eCTecCT-
BEHHOrO PYCJAOBOr0 Ipoiecca B CTBOPe BHINYCKa B HeOJaronpHsATHOM
AJ1s ero paboTeH HanpaBJEeHHH.

5.4. B HacrosmHx PexoMeHIauHsiX He perJaMeHTHDPYIOTCHA Ipa-
BH/JIZ NPOEKTHPOBAHHS HHXEHEPHHIX MEpPONpHATHH MO CTAaOHIAH3AUHH
pycsa ¥ NOHME!, a JHIUb YKA3bIBAETCH HA NPHHIHIKAJbLHYIO BO3MOXKHOCTD
H HeOOXOJAHMOCTh HX ocylnecTBleHHS, IIpH npoeKTHpOBaHHH HHXKe-

HEPHBIX MEDONPHATHI CcJeAyeT MNMOJAb30BaTbhCs CleElLHAJbHLIMH BeEIOM-
CTBeHHbLIMH DYKOBOJCTBAaMH.

CoctaB MepONpHATHH NMo cTabHAU3AUNMU pPEeKH HA ydHacTKe pa3MellleHHA
BHINYCKA

5.5. B xagecTBe MepOnpHATHH NoO cTaOHAH3alLUH pycaa cCAeAyeT
paccMaTpHBaTh ciaeAyiouiHe paboTHi:

NMpH JEHTOYHOTrPAAOBOM, NOOOYHEBOM H OCEpeJKOBOM THMax Npo-
necca, pasBHBAKWINHXCS KaK B OCHOBHOM pycJe, TaK K B INPOTOKAX:

KpenJieHHe Oepera pycJsa, K KOTOPOMY NPHMHKAET BHNYCK;

OAHOCTOPOHHEee HJH JABYCTOPOHHee CTeCHEHHe pycJsa noJgaysanpy-
NaM H;

OTTOpXeHHe Me30(hopM AHOYIVIYOUTENbHLIMH NPOPE3AMH;

NpH MEaHAPHPYIOUIHX pychaax:

KpenneHue 6epera Ha cTafMH{ pa3BopoTa cBOOOAHO MeaHJpHpYyHOuleH
H3JIYYHHH B paloHe yuyacTkoB nepernba pycaa;

KpenjeHue H3JYYHHB HE3aBEPIIEHHOIro MeaHAPHPYIOUEro pycna
Ha 3apepllawmmed CTalHd UX pa3BUTHA;

e PEKOMCHIYCTCA KperuicHHe Oepera ClOM3aOWHX H3JAYUYRH;

He PEKOMeHJyeTCH KpemjeHHe Gepera cnpaMadlOmero nNnpoTokKa npH
He3aBepIUEeHHOM MeaHAPHPOBAHHH, €CJIH NPOTOK HAXOAHTCS B aKTHBHOMN
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CTafiHH PaSBHTHA, 4 TaKXKe NMepeKPhHIBAHHE €ro Ha paHHell cTajHH pas-
BMTHS;

NPH MHOTOPYKABHHX pycJiax:

NepeKpEITHE PYKABOB SanpyAaMH;

YCTPOHCTBO AHOYINYOHTEJNbHBX Mpopeseil B pyKapax;

YCTPOHCTBO NOJNY3anpyj Ha BXOAAX B pPYyKasa.

5.6. K uncay MmepOnpHATHH NO CTaOHAM3aLKH NONMB CJeAyeT OT-
HOCHThB:

NepeKphiTHEe NMOHMEHHHX NPOTOK;

COXpaHeHHE €CTECTBEHHOH INOBEPXHOCTH NMOHMBI NPH NPOM3BOACTBE
HAa Hell CTPOHTeJbHBHX palor;

BOCCTAHOBJEHHE IOBPEXJIEHHH INPH CTPOHTEJNbHHIX paboTax MNO-
BEPXHOCTH MNOHMH.

5.7. B xavectse MeponpHATHA N0 OOBOJAHEHHIO YYAaCTKa PEKH B
CTBOpPE CEKIUHH pacCeHBaIOIHX NaTpPpyOKOB clAefyeT npeAycMaTpPHBATh:

OTTOpPXXEeHHe Me30(opM;

BRITTOJIHEHHE CNIPAMIAIOMIUX H OOBOAHHTENBLHEIX NpOpe3ed Ha yuyacT-
KaxX 3aTOHCKHX YacTed H Ha BXOJAX B pPyKasa, I'lie PacnoJioxeH BbINyCK;

BLINOJHEHHE CONPAMIAIOUIHX HJAH OOBOAHHMTEJBHHIX KaHaJoB Ha
yuacTKax NOHMEHHBbIX MacCHBOB;

NepeKphITHE NPOTOKOB, OTBJEKAIOMHX PAacXOld BOAbI;

CTeCHEeHHe pycJa Nnojy3anpynaMH,

PACCEUBAKUWHE BbINYCKH CTOYHbLIX BOA
HA BOOJOEMAX

6. PACHET CKOPOCTU BETPOBOIO TEYHEHHUA
HA OTKPbBITOH AKBATOPHH BOAOEMA H 3AJIMBA

[IpuGauxeHHasT OUEHKA M YTOYHEHHKH pacyeT CKOPOCTH

6.1. O6GuiHe YepTH LHPKYJASIHH BOJ B BOJIOEME B CJyUYae OTCYTCTBHS
NaHHLIX HATYPHHIX CHEMOK TeYeHHH NPH THNOBLIX BETPOBHLIX CHTYaIlHAX
yCTaHaBJAHKBAIOTCS HNYyTeM pacCMOTPEHHS cCXxeM, IpefCTABJEHHBLIX B
npuJ. 4. AHa/JIOrH4YHKIE CBEICHHSA VISl OTKPBITHX WIHDOKHX 3aJHBOB YCTa-
HaBJHBAIOTCA MO CXeMaM NpHJ. 4.

6.2. YcraHoBaeHue npeobaajaloiHiX H MAJOBEPOATHLIX CXeM ILHp-
KYJSALLHH BOA B BOAOeMe H 3aJiuBe OCYLIECTBJSIETCHA Ha OCHOBAHHH CBe-
JeHHH O MOBTOPAEMOCTH THIOBHIX BETPOBHIX CHTYAIH# WJIH NO JAaHHEIM
O TOBTOPSIEMOCTH BETPOB Pa3JHYHOK CKOPOCTH 10 HanpaBJeHHAM B
penpe3eHTATHBHHX AJAS BOAHOrO 00BeKTa NMYHKTAX METEOPOJIOTHUYECKHX
HabMofieHHH. Ha oOcHOBaHHM 3THX CBeJieHHH YCTaHaBAMBAIOTCH Mpe-
obJajaloulHii BHA BETPOBOTO TeyeHHs (ApeHdoBOE, KOMNEHCAIHOHHOE
HJIH ApeH(doBOe ¢ KOMINEHCAUMOHHLIM) H HalpaBJJieHHe npeobiafganomero
MepeHoca BOJ Ha YYacTKe pa3MelleHHs pacCceHBalIIero BhiNNyCKa CTOY-
HBIX BOJ.

6.3. na npubauxeHHOR OLIEHKH CKOPOCTH BETPOBOFO TEUEHHS B
noBepxHOCTHOM c¢Joe (B npegenax 0—20 c¢cM) pekoMeHAyeTcs MOAbL30-
BATHCA BETPOBHIM KO3 (PHIHEHTOM, NpeAcTaBASIOUIHM COO0OA OTHOlIEHHE
ckopocTu TeueHust (V) K ckopoctu Berpa (W) H B cllyuae BLIpaXKeHH
V, eM/c, a Wy4, M/c, TOKa3HBaOMKEM, KaKyIo A0JI0 B TPOLUEHTAX CKOPOCTh
TeYeHHSA COCTaBJaseT OT cKopocTh BeTpa (K=V/Wy,).

6.4. Ona ycranopupmerocs JpeAdoBoro TeueHus, He HCKaXeHHOIo
BJAHSHHEM CTOKOBHIX U KOMITEHCAllHOHHBEIX BETPOBBIX TeYeHHH, NPH riy-
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Tabanuna 2

R— —— R — — T T e e e e ieerealil

OTHocHTEeNbHAEyY

— | . ] » l4
ray6uua H/A 3 2 b5 : 0.8 0.6 0

BeTpoBoit Koad-
¢uguent K=V/W,, | 1,056 | 1,04 | 098 | 0,86 | 0,77 | 0,64 | 0,48

6uHax 2—15 M ocpeaHeHHas BeJHYHHA BETPOBOro KO3hPHIHEHTA NpPH-
HHMaeTcs paBHOH 1,7.

6.5. B cayyae oqHoBpeMeHHOro AeAcTBHA Ape#oBOro U KOMIeHca-
LLHOHHOTO TeYEeHHH BCTPEYHOTO HalNpapJ/ieHHA BeTpoBLle KO3hDHIUHKEeHTH
HeoOXOHMO onpeensiTh Mo Tabd. 2 B 3aBHCHMOCTH OT OTHOCHTEJbHOI
rNAYyOHHA.

[Ipu arom npeamosnaraercs, 4YTO JApeH(oBOe TEYEeHHE OXBaTLIBAET
BEPXHIOIO YacTb BepTHkadn (1/3—1/5), a KoMneHcauHOHHOe TedeHHe —
HUXKHI0I0 (2/3—4/5) ¥ no YCJIOBHAM BO3HHKHOBEHHUS ABJSETCA BETPOBHIM
TeYeHHEM.

6.6. B BopoemMax ¢ ray6HHaMH OGoJee 15 M B yCHOBHsX, Korjaa
ApeiipoBoe TeueHHe oxpaThiBaeT He MeHee [/3 H, a 3HaveHus Geapas-

H .
MEPHOT0 OTHOUIEHU A -f)>3’ BETPOBHIEe KO3I(PPHILUHEHTH YRBEJHUYHBAIOTCA

H npuOJHKAIOTCA K 3HaveHHio 1,7.
6.7. YTOYHeHHLIe 3HAYEHHS CKOPOCTH B NOBEPXHOCTHOM CJioe Apei-
¢doBoro reuenusa Vggp, M/C, OXBATLIBAIOUIEM BCIO TOJULY BOALI, PEKOMEH-

Ayercs quucnﬁ?b no popmyJte
H
_Xnon=2'7' [0—3 [0, 111g "x_ -- (0,008C - 0,35)3] Wio, (44)

rae f1 — rayOGHHa BepTHKAJH, M;

» — CpelHsAs JJHHA BOJH B CUCTeMe NPH 3aJaHHON CKOPOCTH M Ha-
NpasjieHHH BeTpa, M;
W,0 — cKopocTbh Berpa Ha BhicoTe 10 M Haji MOBEPXHOCTBIO BOAM, M/c;

|
C=Hs - (€ — kospduunenr Illesn).

3HayeHHe % NPH pacYeTHHIX CKODOCTH X BETpa CJelyeT OlpelesdaTh
B cooTBeTcTBHH ¢ raapoit CHull no Harpyskam U Bo3geiCTBHAM Ha THAPO-
TeXHHYECKHE COOpYKEeHHS.

6.8. B cayvae cosMecTHOro JAeHCTBHA ApedoBOro H KOMNEHCA-
UWHOHHOIO TeYeHHMH NPOTHBONOJONKHHLIX HaNpasJeHHH CKOPOCTh B IO-
BepXHOCTHOM cioe Vygos, M/c, paBHa

—
e

H
_J_/HOB = 1,4. 10"2[0,33 Ig T -+ (0,008C -} 0,35)3] Wio- (45)

-

6.9. Cpeansna Ha BepTHKAJNH CKOpOCTh ApeidoBOro TeyeHHd, Npo-
HHKAIEero 1o JAHa, BhIpax»aercs (pOpMyJIoH

H
_‘;{:p = 0,35_1;_1103 ( 2— g —x—) , (46)

a B CJyuae COBMECTHOIO JAEHCTBHA JpeH(]OBOIO H KOMIEHCAIHOHHOTO
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TeUeHHHA NPOTHBONONOMKHLIX HaNPaBJeHHH — NPHOANKEIHO MO COOTHO-
IIEHHIO

cp = 0,31 Vuon. (47)
=

6.10. Popmyant (44)—(47) npuMeHHMbl K OTKPLITOMY BOJOCMY H

LIHPDOKHM BaJIHBAM B CJyyae, €CJH rAyOHHa yKJaJbiBaeTcA B YKa3aH-

Hbi€ BHILIE NpeRean 2—I15 M H NpeBRIIAET KPHTHUECKYIO IMYOUHY fkp:

(Hyp = l,28h1%, rae hlg,-— BpICOT2 BOJIHK | % -HOH o6ecneueH-

/0
HOCTH).

6.11. KpoMme ykasaHHHX GOopMyJa Jasi onpejeeHHsl CPeJiHeil CKO-
POCTH JApeH(pOBOro TeUYeHHs B OTKPHTOM BOJOeMe PEeKOMEHAYETCSH TaKiKe
¢opmyaa (117) A. B. Kapayuwesa. 3ta popMyJa npuBOAHT K HECKOJbKO
3aBLILIEHHBIM 3HAYEeHHAM CKODOCTH TedeHHd, yeM popMmyJnl (44) u (40).

6.12. [IpH pacuyerax cpejgHell CKOPOCTH BETPOBHIX TEUCHHH I
KPYIHHX BOJOEMOB MJH HX YYACTKOB, HMEWOWHX IMYOUHB HECKOJbLKO
AECATKOB HJIH COTeH METpPOB, B YCJAOBHAX OJUHAKOBOH MJOTHOCTH BOJA
o BEPTHKAJAH HeOOXOAMMO YUHTHIBATH CTENEHb pPa3BHTHA TeuyeHHd, NO-
CKOJIbKY €ro YCTaHOBHBLIEeCH COCTOAHHE JHOCTHraeTcs HHOrAa TOJBKO
yepe3 HECKOJbKO AECATKOB YaCOB HENMPEPHIBHOIO AeidcTBUS LITOPMOBOIO
BETpa.

6.13. O6maa npoJoOMKHTeNBHOCTh IEPHOAA pPA3BHTHA BEeTPOBOIC
TeyeHus Ty, 4, onpegpenasiercsa no ¢opmyJie

(VydepHep
L
Wio
rae (Vy)ep — CpeAHAA Ha BEPTHKAJH CKOPOCTb yCTaHOBUBLIErocs BeT-
POBOIrO TeYeHHd, onpejenasieMas no gopmyaam (46) u (47), M/c;
W10 — CKOpPOCTh BeTpa, NpHBejeHHas K BhicoTe 10 M Haj ypOBHEM
BOAL!, M/C;
Hep — cpeansaa rayO6uHa BojoeMa HJH 4acTHYHO 00OCOG/AEHHOrO
pPanoHa, M;
ko — KO3hOPHUHEHT, paBHBIH 277.
6.14. OTHOCHTENBHYIO BEJHUYHHY CpefHeH Ha BePTHKaJ/JH CKOPOCTH
HJIH OTHOCHTEJIbHYIO BEJHYHHY S/JEMEHTAPHOrO pacxoja BOJAbLI Ads 3a-

RaHHOIrO HHTepBaJla BPEMEHH Pa3BHTHA TEUEHHA PEKOMEHAyeTcHA onpe-
ZeJaTh 1o gopmyae

(Videp 91 Ti \2.5
(Vvdep gy 1_(1— Tv) ’ (49)

rie (Vi)ep H gi — cpeanue Ha BEPTHKaJH CKOPOCTb M 3JE€MEHTAPHLIN
pacxoX BETPOBOTO TeUYEHHS B KOHIE 3aaHHOro HHTepBana BpeMend T;

(Vy)ep, gy 1 Ty — 3HaueHHs yKa3aHHLIX 3JIEMEHTOB yCTaHOBHBIIE-
roCA BETPOBOrO TeYeHHUA.

s onpepeseHHss HenpephIBHOH NPOAOJXKHTEAbHOCTH JAEHCTBHA
IITOPMOBBIX BETPOB PAa3/IHUHON CKOPOCTH HCMOJBL3YIOTCA JaHHLIE OJH-
XKanlled K HHTEpecymolleMy YYacTKy BOJOe€Ma penpeseHTaTHBHOH Me-
TEOPONOTrHUYeCcKOH CTAaHUHH HJAH JaHHble CnpaBoYyHHKa MO KAMMATY
(u. 111, Berep).

6.15. XapaxTepHCTHKH BEeTPOBLHIX TeUeHHH onpejeaslorcs AN pac-
YeTHHIX CKOPOCTell BeTpa, Ha3HauaeMblX B COOTBETCTBHH ¢ TpeOOBaHUIMH
ranasn CHHIT no HarpyskaM H BO3J4eACTBHAM Ha THAPOTeXHHYECKHE CO-
OPYXEeHHA H KJIACCOM KaNHTAaJbHOCTH COOpYXeHHH. B OTBETCTBEHHBIX
C/IyuyasX H NpH HaJU4YHH HeOOXOAHUMBIX CBeJeHHH HIJNA YYaCTKOB pa3-

B

T'y —_ ko (48)
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Puc. 13. OcofbiienHas bHe3-

Puc. 12, Q6o6weHubie Oe3pasmepHbie pasmepHas KpuBasi pac-
KpHBblEe pachpeineeHna Ha BePTHKAAH npeaedeHNs 10 BepTHKAAH
CKOPOCTH OAHOHANPABACHHOTO BETPOBO- CKOPOCTH  Pa3HOHANpPaB-
ro Te4YeHHS MNPH Pa3saHYHLIX 3HAYEHHAX M€HHOTO 10 TAYOHHe BeT-

" H
OTHOCHTENbHOH TAYOHHB 5 POBOro TeYeHHA

MellleHHsl COODYXKeHHH B NpejeslaX OTKPHLITHIX aKBAaTOPHH BOJAOEMOB M
3aJlHBOB KeJaTEJbHO ONPEJe/ATh DeXHUMHO-KIHUMATHYECKHE XapakTe-
PHCTHKH BeTPOBBLIX H CYMMapHBIX TeyeHHH. g 3TOr0 MoXXKHO BOCMOJIb-
30BaThCs peKOMeHAauusamu nn. 9.1—9.8.

6.16. PacnpeleneHnHe cKopocTH ycTaHOBHBLIerocs Apefihosoro
Te4eRH s, OXBATLIBAIOUIErO BCIO TOJMILY BOJB, MOXKHO OJYYHTb 10 pHC. 12,

Z
Ha KOTODOM NpHBeNeHH OGe3pa3MepHBIe KpPHBLIE VKi == f(Tf) L& T
Cp
H

HECKOJIBKHX 3HAUYEHHHU OTHOCHTENLHON IAyOHHW -

6.17. Pacnpefteniene CKOpPOCTH YCTAHOBHBIUEIOCS BETPOBOrO Te-
YeHHs1 B YCJOBHAX ONHOBPEMEHHOTO AeHCTBHA JNpeHOBOro U KOMIEH-
CAallHOHHOTO TeUeHHH NPOTHBOMOJOXKHOIO HAINpaBJIeHHS MOXHO HOJY-
YHTh N0 00001eHHOK Ge3pa3aMepHoit KpuBoH (puc. 13), koropas ofecrne-

HHBACT NOJYUYCHHE nNpHeMJIEMbIX Pe3YJbTATOB B JHKalna3oHe OTHOCHTEND-

HbIX TJAYOHUH %;0,5—5.

TypOysenTHAas BSI3KOCTb B BETPOBBLIX TEYEHHHAX

6.18. Beanunna xHHeMaTHyeckoro Kozdduuuerta TypOyJeHTHOH
BA3KOCTH JApeHPOBOro U KOMMEHCALlHOHHOIO TeuYeHHH, OXBaThIBAIOIIHUX
BCIO TOJIINY BOAbl, MOXeT ObITh BhIpaXKeHa 3aBHCHMOCTbIO

D=f(V,H,M, (50)

rae V — cpeaisist 112 BCPTHKAAH CKOPOCTL TEUHEHH N,
H — rayGuna;
A — JJIHHA BOJIIDI,
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Beauuiina A yyuTLIBaeT BAHSAIIHE BOMHOBLIX ABHKEHH T YaCTHIL KU -
KOCTH HAa TypOyJaH3auHIio NOTOKa.

6.19. Cpepnsa Ha BePTHKAJHM BeJHYHHA KHIIEMATHYECKOIO KO3(-
duuuenTa TypOYJeHTHOH BA3KOCTH, MZ/c, ApeHdOBOro TeueHHA, OXBa-
ThIBAIOIIETO BCIO TOAILY BOALI, Onpeaeasercs no ¢GopmyJe

Dep =0,50-107¢ [ Yop + (0v)cp| A (°1)
HAH Dep =0,60. 10—5_@1. (52)

6.20. B cayuyae coBMecTHOro JeficTBHst ApeH(OBOro H KOMIIeHCa-
[HOHHOIO TEeYEHHH CPeJIHHH Ha BEPTHKAJH KHHEMATHYeCKHH K03hdH-
iiHeHT TypOynentHoli Bs3KocTH, M%/c, onpeneaserca no dopmyJe

11.5
Dep = ]‘10_3[ V]c:p‘l‘(cf )cp] (93)
== 2 U Y
HITH xl.ﬁ
_ 10—~6
%Pp—- 2.2-10 L:]{ ep HO_.s_! (54)

rae (0. )cp — CPeliHeée Ha BepTHKaJH H3 CPelHHX KBaJApPaTHYECKHX OT-

KJIOHEHHH NPOROJABHLIX NYJAbCAILHOHHBIX COCTABJAIOMIHX CKOPOCTH BeT-
DOBOTO TE€YeHHS HA BCEX T'OPU3OHTAX H3MEpPEHHA,

H — rayOuua;

» — CpelHsAd AJAHHA BEeTPOBLIX BOJH;

Vep — abcosoTHOE SHayeHHe cpefHeH Ha BePTHKAJH CKOPOCTH

-5
—

ApeH(}poBOro U KOMIEHCAaLlHOHHOI'O TEUYEHHH;
_Llf[cp — CpeAHSA Ha BEePTHKAaJH CKOpOCTb ApeHdoBOro TeYeHHA,

OXBaTBHIBAIOHIET0 BCIO TOJILY BOALL.
6.21. 3nauenue (0 )cp B dopmyae (51) Ans ApeiihoBOro TeueHHS
paBilo

H \0.25
(‘UV)(‘.]J = 0,2 (T) _ch, (55)
a B hopmyae (53)
H\—0.5
(Ov)ep = 1,12\_}: Gp("i’_) : (56)

6.22. Pacnosarasi cgejeHMaMH O CPeAHHX Ha BePTHKAJNH 3Haye-
HUAX KHHeMmMaTHueckoro KosbpduuueHta TypOyJSeHTHOH BASKOCTH H

NoJb3ysfach 6e3pasMepHEMH KPHBBLIMH g.‘_ (puc. 14, 15), MOoXHO mnoOAYy-

cp
YUTL pacnpenejenne KosppuuHenTos DD no BePTHKAAH AJA Pa3JHYHLIX
H
OTHOCHTeJBbHLIX TrJiyOHH 3

6.23. KpusniMu puc. 14 u 15 caeayer noab3oBaThcsg NPH BHIOOpE
MECTa pa3MelleHHs] Ha BEPTHKAaJH OrOJOBKOB pPAacCeHBAIOLIHX BHINYC-
KOB CTOYHBEIX BOA. KpHBBIe pHC. 14 XapaKTepH3YIOT pacnpejesieHHe OT-
HOCHTENbHOH MHTEHCHBHOCTH TYPOYJEeHTHOH BS3KOCTH B JpeH(OBOM
TeYeHHHU, OXBATHIBAIONIEM BCIO TOJILY BOJH, a KDHBHE pHC. 1D XxapakrTe-
PH3YIOT TO XK€ siBJIeHHe B YCJIOBHAX COBMECTHOIO ieH CTBHSA APeHPOBOro
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Puc. 14. Pacnpene-
aAeHue  6e3paamep-
HbHIX BeJUYHH KH-
HeMAaTHYECKOro Ko-
appuumuenTa Typoy-
JeHTHOA BA3KOCTH
OJHOHANPaBACHHOTO
no rayOuHe BeTpo-
BOro Te4YeHHA TpH
pasJHYHMX 3Have-
HUAX H?\.

/A
Puc. 15. Pacnpejse- G

Jenue  OHeszpasmep-
HiX BeJHYHH KH- 0y
HEMaTHUYECKOIO KO-
abpruuenra Typoy-
JNEHTHOH BA3KOCTH 86
PA3HOHANPABACHHO-
ro no raybnue Ber- 08
POBOTO TEYEHHA MPY ‘
DA3JHYHbLIX 3Haye-

Huax H, Z/H

KOMINEHCAllHOHHOro TeYeHusa. M3 puc. 14 4 15 BUHAHO, YTO HHTEHCHBHOCTD

Typ6yJeHTHOH BA3KOCTH B MOBEPXHOCTHOM cilioe OoJiblle, YeM B NPHAOH-
H
Hom caoe: B 15—20 pa3 npH OTHOCHTEAbHHIX Iy0HHaX i.-;ti—ﬁ H B

fA
2—3 pa3a — npH OTHOCHTEJbHBIX TVIYOHHAX N =(0,3—0,6.

7. YCTAHOBJEHUHE XAPAKTEPUCTUK
CTOKOBBIX TEYEHHH

7.1. CBefleHHsT O CTOKOBERIX TeYEHHUSIX PEKOMEHAyeTCs NoJayuaTh
nyteM o6paboTKH H aHajJM3a MaTepHaJNOB O3epHBEIX THAPOMETEOPOJIOTH-
YecKHX CTaHIHHA, 06CcepBAaTOPHH H CNeIHAJNBHBIX 3KCNEeJHIHOHHBIX HC-
caenoBaHuit. IlosyuyeHHBle JaHHBIE NPeACTaBASIOTCS B BHAE CXEM pac-
npejieJeHHs TeYeHHH MO aKBATOPHH, MO rAyOHHE Ha H3MEPHTEIbHBIX
BEPTHKaNsiXx H B BHIe OOCOOLIEHHBLIX PEXHMHHX X3pPAKTEPHCTHK —
NMOBTOPSAEMOCTH H O6eCneyeHHOCTH CKOPOCTH TeYeHHs pPa3JHYHHX Ha-
npapaennit. [ns OLeHKH CTOKOBBIX TeUeHHH HCIIOJb3YIOTCSA MaTepHashl
TeX H3MepeHHN, KOTOpbLIe BHINOJHEHbI NPH WTHAE H clafoM BETPE.
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CoctaBlieHHe CXeM TeYeHM

7.2. Ons cocTaBJeHHs CXeM TeUYeHHH MaTepHaJn H3MEpPeHHii cJje-
AyeT npeaBapHTe/IbHO CIPYNNHPOBATh NO NPH3HAKY HAEHTHUYHOCTH THJA-
POJIOTHYECKHX YCJIOBHH IDH NpPOBeleHHH uU3MepeHHH: OeanelHblil ne-
PHOJ, nel0CTaB, NMOCTOSIHHBIE BO BpeMEeHH H NJIaBHO H3MeHSIOLHECR pac-
X0Jhl MPHTOKA-CTOKA, OJHHaKOBHe Nonycku yepes I'IC, a Takke 6JAH3-
KHE BEJHYHHBl HallOJMHEeHHs BOJOeMa (OTMETKAa YPOBHA BOJBLI), €CJAH KO-
JJeOaHUST YPOBHA 3HAUYHTEAbHHL.

7.3. CxeMbpl TeUeHHH COCTABJISIOTCS Pa3AeNbHO AJas KaxJaol xa-
PAKTEpPHOH CHTYALHH HJAH Ka)XXJOro XapakTepHOro MNepHojia ¢ HCNOoAb-
30BaHHEM COOTBETCTBYIOIHX JNaHHHX H3MePEHHH, B PA3JHUYHLIX TYHK-
TaX aKBAaTOPHH M Ha pa3JJHYHBIX FOPH30HTAX, 4 TaKXe C YYETOM BHYT-
PEHHEro pexxHMa ABHXKECHHA H HaNpapJ/IeHHs NePeHOCa BOJ, €CJH TaKHue
H3MeHEHHUS CYUIECTBEHHbI.

7.4. CxeMbl TeUeHHH AJA KAXAOro U3 BRIENEHHL X TOPU3OHTOB UK
cjioen (MOBEePXHOCTHLIX, TJAYOHMHHBIX, NPHAOHHBIX) IMPeACTABAAITCH
B BEXTOpHOH dopMe. B Tex cayuasix, KOrja pacxoxAeHHs HaNpapieHUH
TEYeHHs Ha BepTHKaasfXx He npesniaer 20—30° BHIYKCAAIOTCH ocpef-
HeHHble NapaMeTpnl TeyeHHS NO rAyOHHe H IO HHM COCTaBAsieTCH e]H-
Has CyMMapHas cxeMa TeueHHH, CxeMa JONOJIHAETCH XaPaKTePHBLIMH
3MIOPaMH CKOPOCTH TeUEHHS HA pernpe3eHTaTHBHbIX BEPTHKAMNAX H KpaT-
KO HOSICHHUTEeNBLHOH 3aMHCKOWH.

Onpepenerre 00001EHHBIX PEeXHUMHDBIX XAPAKTEPUCTHK TeEUEHHS

7.5. O6oCi1enHble peXXHMHble XapaKTEePHCTHKH CTOKOBOTO TeYE€HMUs
PEKOMEHAYETCH ONpeeNdATh M0 JAaHHKM JJHTEJbHEIX DPEeryJsipHBIX HJH
3MU30JUUECKHUX HIMEPeHHH TEeYEHHS B OJHUX H TeX Xe NYHKTaX, HanpHu-
MED Ha peHJOBOH BEpPTHKAJH.

HM3MmepetiHsiMH JOJKHBI ObITh OCBellleHbl BCE CE30HH I'OJa H BCe Xa-
pakTepHbule cuTyauud., O0masa NPoROMKHTENRHOCTh NepHoja HabJioje-
HHH AJSA NOJYYEHHSA HaJeXXHBLIX XapaKTePHCTHK TEUEHHS MO KaKOMY-JIH-
60 NYHKTY HJH I'OPU3OHTY AOJIXKHA COCTaBJAATh OKoso 10 Mec, npH HH-
TepBaJie MeXAYy ouepeiHbIMH H3MEePEeHHAMH, PaBHOM 6 4, HJAH OKOJO
3 MeC NPH HHTEPBaJe MexXJy ouYepe/HbIMH M3MEepEHHSMH, PaBHOM 2 4.

7.6. lona xaxaoi peilA080H BepTHKANH ONpEeesIOT NOBTOPAEMOCTD
TEUCHHH Pas3JHYHOU CKOPOCTH H pa3HbIX HanpasjeHH#. [loBTopseMocTh
O3HayaeT YHCAO cJy4aeB HalMI0JleHHA TeYeHHR] 3aJaHHOH CKOPOCTH H
33JIJaHHOrO HalpaBJeHUs, BblPaXKeHHOEe B NPOUEHTHOM OTHOIUEHHH K 006-
HIEMY YHCAY W3MeDeHHH TedeHHd,

7.7. CBeJeHuss O TEUEHHAX CBOAATCH B TaOJHIY MOBTOPSAEMOCTH
Pa3MHYHBIX rpafjalHi CKOPOCTH IO CEKTOPAM HAMpPABJEHHH TeYEeHHS, a
TaKXXe NpeACTaBJsIOTCH B BHAE THCTOrpaMMBl — CTyTieHuaToro rpaduka
NOBTOPSIEMOCTH PAa3JIMYHLIX TpajalnHid CKOPOCTH Te4YeHHA N0 BCEM Ha-
NparJIeHUSIM H JHarpamMMbl — KpYroBoro rpajpuka noBTOpseMOCTH Te-
YEeHHs MO ceKTOpaM HanpasJeHHH (puc. 16).

7.8. IlyteM nocnefoBaTeJIbHOrO CYMMHPOBAHHA I[OBTOPAEMOCTH
MO rpajanusiM CKOPOCTH TeUYeHHA B nopajke yObIBAHHA 3HaUYeHHH CKO-
POCTH BBIYHCASeTCS OOeclleYeHHOCTh H 3aTeM CTPOATCA YacTHHe (Ans
CEeKTOPOB HamnpasJeHHH) U o6o0leHHana (Anf BCeX HanpasJIEHHH) KpH-
Bble 00eCrieYeHHOCTH CKOPOCTH TedeHHA.

7.9. Ilpu pesko HeycTaHOBHBLIEMCSH peKHMe TeUeHHH B PEYHOM BO-
AOXPaHHUJNILE B YCJAOBHAX €XeCYTOYHBLIX nonyckos ['DC caepyer BbI-
ACJIHTb UHKAL KOJeGaHHH CKOPOCTH TEYeHHHA MO JAHHBLIM PEerucTpauHH-
CaMOnNHUcleM H JId KaxXJOro HHKJAE OnNpeaeaHTb ero npoaoXxXHTesb-
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Puc. 17. Cesi3b CpelHNX CKOPOCTEM

Puc. 16. I'mcrorpaMma (a) ¥  TeueHus B TyHKTe HaOMOAeHHH C

aHarpaMma () TedyeHHMH B TOuKe  pacxojaMyu BOJAbl B 3aMblKAIUIMUX
U3IMEPCHUH cTBOpax

HOCTb, CPEAHIOI H MAKCHMaJbHVIO CKOPOCTH. B ciyuae dYepeloBaHHS
MpAMOr0 TeYEHHA ¢ OOpAaTHBIM YKa3aHHbLe XapaKTEDHCTHKH LIHKJa Ofl-
pPeAeNATCA pasaesibHO AJst 0060HX nepeHocos. [10 AaHHBIM AJIHTEJNbHOMH
HenpepblBHOH perucTpaunHy TeueHHH, OXBaThBaUlell OCHOBHLIE BO3-
MOXKHBHE (a3bl pexHMa NONYCKOB, OLEHHBaeTcs pacnpejelieHHe NMOBTO-
pPAEMOCTH TNEepHOJOB HENPEPLIBHOTIO JAEHCTBHA TEUYEHHH I10 rpajauuam
CpPeiHeH ¥ MAaKCHMaJbHOH CKOPOCTH H TMO TPajallHsAM NPOJACINKHTENb-
HOCTH, @ TaKXe CTpPOATCH KpHBLIe 00ecrneYeHHOCTH CKOPOCTeH H Npo-
AOJIKHTEJNBbHOCTH HENPEepLIBHOIO AeHCTBHSA TeUueHH KaXKJAOro U3 OCHOB-
HHIX HAaNpasJeHHi nepeHoca.

7.10. Hcnonp3ya sHayeHuss cpefHelt CKOPOCTH H NPOJOJKHUTEND-
HOCTH OOpaTHLIX NMEpPeHOCOB BOJ, CJAeAyeT COCTABHTh CTATHCTHYECKHIL
PAA BEJHUYHH NyTH OOPaTHHIX NepeMelleHHA BOJAHLIX Macc Ha Hccaeaye-
MOM Yy4YaCTKe BOJAOEMa H PaCcCUMUTATh NOBTOPAEMOCTH H O0eCNeUeHHOCTh
pacnpOCTPaHEeHHA CTOUHBLIX BOJ HA PAa3/IMUHbIE PACCTOAHHS OT MECTA Bbl-
Nycka H TeM CaMhIM OLIEHHTh BO3MOMHOCTh HeXeNATeJbHOTO NonajaHus
CTOYHBIX BOJ B OXpaHfieMble PaHOHHL.

7.11. Ilpy nanv4YHH JaHHBLIX H3MepeHHH KBaSHYCTAHOBHUBIIETOCH
TEUEHHSA, OXBATLIBAIOIHX 3HAYHTEJbHLIH AHaAna30H pacxoj0oB MPpHTOKA-
CTOKa, YCTaHaBJHBaeTcs rpaguieckas csi3b cpefiHel CKOPOCTH TeUYeHHH
Ha penpe3eHTaTHBHOH BepPTHKaJH HJK Ipynne BepTHKaJeH ¢ pacXxoaoM
BOJAbl B 3aMbIKaloUleM CTROpe BOJOXpaHHauma (puc. 17).

NpubanKeHHAd OUEHKA CKOPOCTH TEYEHHR NpPU OTCYTCTBHH AAHHBIX
HabNIeH N H

7.12. B xauecTBe OpDHEHTHPOBOUHONH BeJHYHHH CKOPOCTH YCTaHO-
BHBILUErocs HJH KBa3HYCTAHOBHBUIEIrOoCss CTOKOBOTO TEYEeHHS Ha HCCJe-
AYEMOM YYacCTKe BHITAHYTOTO B NJaHe BoJjoeMa NMPUHHMAETCS cpelHAsN
CKOPOCTbh B MONEepedYHUM CTBOpE, KOTOpas onpefeliseTcs AeJEeHHEM pac-
X0lla MPHTOKA-CTOKA Ha IVIOAAb KHBOTO cededHs cTBopa. [loayueHHyio
BEJIJHYHHY cJleJlyeT CHHTATh BEPXHHM NpeaesoM CKOPOCTH CTOKOBOTO Te-
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YeHUA AN YUACTKOB, PAcCHONOXEHHLIX BHE 30HL TPaH3HTHOTO NOTOKAE,
rie B pacnpocTpaHeHHH H pa30aBJeHHH CTOYHBLIX BOJA OCHOBHBIMH AB-
JIAIOTCH BETPOBBLIE, CeHIlUeBhie HWJH IJOTHOCTHHIE TEYEeHUH.

7.13. CpelHIOI0O CKOPOCTb BeYCTAHOBHBILErOCs CTOKOBOIO TeUeHUS
B NONEpeYHOM CeYeHHH BOJOXPAHMJHINA PYCJAOBOrO THNA MPH NONYCKe
'9C MOXHO ONeHUTH NPHOIHXKEHHO no popMmyne

1

2
vep =(7£5) * 1621, &)

rae g — yCKOpeHHe CHJK THXECTH;

H¢ep — cpelHss ray6HHA BoJOEMa HAa YYacTKe PacnojIOXKeHHs pac-
YeTHOIrO CTBOpA;

|AZ]| — a6conioTHas BeNHYHHA OTKJAOHEHHs YPOBHA BOAbLl HA pac-
CMaTpHBaeMOM YHYacTKe OT HAYaJbHOI'O MHOJOXEHHSA HXH NpOXOXKACHHH
DJHHHOH BOJIHBI, BHLI3BAHHOH NOnycKoM. Beauunny |AZ| cJaepyer On-
pelleJIaTh MO 3aNHCAM KoJeDaHHH YDOBHA.

7.14. Ecan nepenoc BOJA BHI3BaH OJHOBPEMEHHHM JeHCTBHEM
ABYX JJAMHHBLIX BOJH, PacnpoCTPaHAIOIGUXCA NO BOAOXPAHUJAMILY OT
BEDXHEro H HHXHEro ruApoysyioB B NPOTHBOMOJOXHHX HanpaBJeHHAX,
pacyer no dopmyae (57) seserca pasfeabHO AAA NpsAMOH U o6paTHOW
BOJIHBI, a pe3y/bTaTH pacyera CYMMHpyloTcsi. Benunuunsn |AZ| B 3TOM
ClIy4ae oOnpeluefNAIOTCA OTAENBHO /A KaXAOH BOJIHH, B MNepHOA pas-
AeJBHOIO NPOXOXKAEHHS BOJNH Uepe3 paccMarTpuBaemuit creop. Ecay Ta-
KOR NepHOJ BHAEJHTb HE yJAaeTcd H, cJaej0oBaTeJbHO, He yjAaeTcs OIn-
PeleIUTb pasfieNbHO IS KaXJOH BOJHH BeJHYHHY [AZ| , HCKOMYIO
CKOPOCTh MOXKHO ONpeeNHTh NPHOMHIKEHHO IyTeM CYMMHPOBaHHA ABYX
3HAYEHHH CpPeiHHX CKOpOCTeH, BBIYHCJAEHHBIX JeJieHHeM pacxojoB NO-
NMYCKOB BEPXHEro H HHXHEFO THAPOY3JIOB HA IJIOCHAJb MNONEPEUHOro
CeUYeHHsl BOJOXPAHHJAHILA B 3aJaHHOM CTBODE.

8. PACUET CEHILUEBbIX TEYEHHURA

BoloeMu npoctoii GopMul

8.1. CefilieBnie TeueHHA HeOOXOAHMO YYHTHBAThL NPH pPelIeHHH 3a-
Aa4 pacnpocTpaHeHHs H pa3baBleHIA CTOYHLHIX BOA HapsAy C BeTpO-
BHIMH H CTOKOBBIMH TE€UYEHHSIMH.

8.2. last nosy4YeHHS HaJeXHBIX CBEJ€HHH O NPOAONKHTENbHOCTH
AEeACTBHA CeHINEBHX TeUYeHHH pasIHYHOH CKOPOCTH CJAeAYeT NOJb30BaTh-
CA JAaHHLIMH HeENpepbLIBHOH PErHcTpauMy TeYeHHH HJAH JAHHHIMH pery-
JAPHBIX BJAHUTENbHEIX HabuiofeHHB. HeobxoniMbBle XapaKTEePHCTHKH Te-
YeHHH B STOM cJyyae OnpefessIOTCH NYTeM CTATHCTHYECKOH 06paloTKH
HMEIOIHXCH MaTepHasoB.

8.3. IIpubauxenHoe 3HaueHHe cpefHelt CKOPOCTH cefinleBOTO Te-
YeHHR M1 NpAMOyrojbHoro GaccefiHa ¢ NOCTOSHHOR rAy6HHOH H A4
BOAOEMOB C ITPOCTHIMH NJIaHOBHIMH OUYEPTAHHUSIMH H NJIABHEIM H3MEHEHHEM
rIYOHH peKoMeHAYeTCS BHIUHCAATH [0 dopMyie

2hL
Ve = "TCH , (58)
KOTOpasi C yYeTOM BhipaxKeHHa AJf nepuopa ceimu T, ¢,
- (59)
" VeH
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MPHBOAUTCA K 60J1€e NMPOCTOMY BHAY

Ve = he V%- (60)

rpe hc — BeJHUHHA CeHIIEeBHX KOJMeGaHH YPOBHA B NMYyYHOCTH:

L — pnuna GaccelfiHa (O NpONOJLHON OCH);

H — raybuna BojoeMa;

g=9,81 ™m/c2,

8.4. Ilnsa BopoemoB, OTVIHYAIOMIHXCA HE3HAYHTEJbLHO no ¢opme H
XapakTepy MNOJABOAHOro penbeda OT NPpAMOYrosibHuX 6GacceliHOB ¢ no-

CTOSSHHOH TrAyOHHOH, BEJHYHMHA NEepHOAa OJAHOY3NOBLIX CEHIIEeBHX KO-
NebGaHul YPpOBHS onpenesasercs no dopmyJae

{ =1
2 BcAX

rpe Be — WIHPHHA BOAOEMA B CTBOPe C MJOLLA/IbIO BOAHOI'O cedeHus FC;

AX — paccTOIHHE MeXJY COCEeJHHMH CTBOPAMH BAOJb OCEBOM JH-
HHH.
8.5. Ilepuoan! ABYXY3/JOBHX H TPEXY3JOBHX CeiilleBbIX KOJeGaHUM

YPOBHSA NPUHHMAIOTCS PaBHBIMH cooTBeTcTBeHHO 1/2 u 1/3 nepuopa oxn-
HOY3JIOBLIX CeHLUEBBIX KOJeOaHHH.

BonoeMm ciioxHo# dopmbi

8.6. Insa 80a0eMOB CO CAOKHOA GOPMOR KOTAOBHHEI NEepHON celILH
T HeoOXOAHMO oOnpefeNsiTb MO JaHHBIM HATYPHHX HaOJWOAeHHH, TO
MOJEJbHBLIM HCCJAEA0OBAHHAM HJAH BLIYHCAATH NO 60Jiee CHOXHBIM METO-
JaM, peKOMeHAYyeMbIM B CllellHaNbHOH JHTepartype.

8.7. BeauyrHy cedIleBHX KojJeGaHHli ypPOBHA Ac Takxe Heo6xo0-
AUMO ONpEeReNsiTh N0 AaHHBIM HATYPHBIX HaGJMIOAEeHHH HIH NPHOAHIKEHHO
NPUHHMATL MO aHAJOIHH C H3YYEHHHIMH BOJOEMaMH-aHAJOTAMH.

8.8. Pacnpepenenne BeJHYHHH ceimeBbBX KoJeGaHH#A YpOBHA
BAONbL NPONOJBHOH OCH BOJlO€Ma IJs NPHOJHKEHHBRIX pPacueTOB HpH-
HHUMaeTCs MEHAIIIHMCS O 3aKOHY CHHYCa HJH JIUHEHHO OT HYJA B Y3-
JIOBOM CTBOD€ 0 MAKCHMYMa B IIYYHOCTH, a 6cJiee TOUHO OoNpefensietcd,
OCOBEHHO NpH CAOKHOH GopMe BOJoeMa, MO JaHHLIM HATYPHHX HabJaio-
AeHHH (MpH HAJHYHU JAOCTATOUHOTO YHUCJA NYHKTOB PerucTpauHH ypoB-
HfI) HJIH 110 MOJAEJbHBIM HCCAEAOBAHHAM.

8.9. CKkopocTb CefIEeBOro Te4eHHH NPHHHMAETCHA YMeHblUaoueHcs
BJOJb TNPOJOJBHOR OCH BOJOEMa NO 3aKOHY CHHYCa OT MAaKCHMyMma B
Y3JIOBOM CTBOpPe RO HYJA B NYYHOCTAX, KAK YKa3aHO B NnpHa. 4.

8.10. [Iasa BOJOEMOB CJOXHO# (opMBl pacrnpejefieHHe CKOPOCTH
cefilleBbiX TeueHHH BAOJIb NPOAOJbLHOK OCH INPH HAaJHYUH CBeJEHHH O

paciipeieJIeHHH BEJAHUYHH CeHIUEeBHIX KOJeOAHHN YPOBHS BBIYHCJISAETCH
no gopmyae

4F (hc)cp 4 (BC)cpfc
VC -—_ FCTG — FGTC y (62)

rape Fq — naomafb CeYeHUA BOJAOEMA B pacUETHOM CTBOpE;
(hc)ep — CpeldHee BO3BHILUEHHe celillleBOr0 YpPOBHSA Haj CTaTH-
YECKUM MEXJY PACYETHHM CTBOPOM H KOHLEBLIM CTBOPOM;

F — njaoutaab noBepXHOCTH BOROCMA;
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(Bc)cp ~— cpeaHas WIHPHHA BOAOEMA MEXAY PacyeTHLIM H KOHUEBHIM
CTBOPAMMU;

[c — naowmaab BepTHKANABLHON 0CeBOU MJIOCKOCTH, 3aKAIOUeHHAS MEX-
Ay CeHmeBbIM H CTATHYECKHM YDOBHSIMH, B npejenax OT pacyeTHOTo
10 KOHILeBOTO CTBOPOB.

8.11. Heob6xopumM0 YYHTHIBATH, YTO Aa6COJIOTHAA BEJUYIMUHA CKO-
POCTH CeHIUEeBOTr0 TeYECHHH H3MeHAeTCcA BO BPEMEHH N0 34KOHY CHHYCA,
%Hanpamenne MEHAET 3HAK Yepe3d KaxKAYIoO NOJOBHHY llepuoja ceHlIH

o
MakcnmanbHas CKOPOCTh celilleBOTrO TeUeHHS MPHHHMAETCS PaBHOM

Ve make = 1,57 (VC)cp- (63)

B cBA3H ¢ H3MEHEeWAMH CKOPOCTH H HallpaBJeHHS BO BpeMeHH ceiilieBble
TEUEHHSI NEPHOJHUYECKH 3aMeJISTIOT WIH YBEeJHUYHBAKT CKOPOCTh BETPO-
BbIX, CTOKOBBIX HJIH MJOTHOCTHHX TeYeHHH.

8.12. Bce pacuerst (nepHOZOB, BeJdHUYHH KoJjebaHuH, ckopocTei)
eJ1ecO06pa3HO BHOMHATL A8 OAHO- H JIBYXY3JIOBBIX Ceiilll, NOCKOALKY
HX CKOPOCTH JOCTHIalOT HaunboOAbUIMX BeJHUYHH, 4 B BOJOEMAX OHH
BOSHHKAIOT SHAYHTEJBHO Yalle U OKa3npaioT 60Jabllee BJAHAHHE HA Te-
peHOC BOX, HeM ceHIuH ¢ OOABUIHM YHCJAOM Y3JI0B,

8.13. B Bozoemax cnoxHOA ¢OpMBI BO3BPATHO-TIOCTyNaTesbHble
nepeMemieHdst BOJ NpPH cedlwax HHOrAa NPHBOASAT K BO3HHKHOBEHHIO
NUPKYJA A yHOHHbLIX TedenuH. LlupkynfainuonHble TeueHHa uYauie BCETO
BOSHHKAIO T ¥ MBICOB, B MeCTaxX, IIPHMBIKAIOIGUX K CYXEHHAM H K PE3KHM
n3rubam auHuH Gepera, TakHe yyacTKH HeOOXOAHMO BHISIBAATH NYTEM
HATYPHLIX H3MepeHHH HJHU MOIeJbHBIX HCCJIEeNOBAaHHH, NOCKONBKY B
UHPKYJAAUKOHHEX 30HAX MOIyT NPOUCXOAHTEL YBeJHUeHHE KOHIUEHTpa-
HHH 3arpasHAOMIHX BOAY BelleCTB A0 ONAaCHHIX 3HaYeHHH M NepeHoC
3arpA3HEHHBIX BOA K BOJA03a0OPHLIM COOPYKEHHAM, MeCcTaM OTAbIXa TPY-
NALIHXCA HJAH PHIOHBIM HEpecTHJHINAaM.

9. PACYUET BETPOBbLIX TEYEHHH
B 30HE NPHUBPEXHOI0 MEJKOBOAbLA

9.1. BerpoBble TeueHHsi B 30He npubpexKHOTo MeJKOBOJbS, Orpa-
HHYEHHOH CO CTODOHH Oepera JuHHeH pa3bHBAHHA LITOPMOBALIX BOJH, &
CO CTOPOHBI OTKPLITOH 2KBATODHH BojoeMa — JIHHHeH C TIJyOHHaMH,
NPHMEPHO PAaBHEIMH TNOJOBHHE MJIMHB WITOPMOBHX BOJMH (H==0,5A),
HCITBITHIBAIOT BJAHAHHEe Oepera W JHa, B3aUMOJLEHCTBYIOT ¢ BAoJibDOepero-
BHIMH BOJIHOBLIMH Te4YE€HHAMH M C TeueHHnaMH, POPMUDPYIOLINMHCS Ha OT-
KPBITOH aksaTopuu sojoema. Biusanue mepeduc/aeHHBIX PAKTOPOB NpO-
ABJIsieTcA B npeobialaHud BAOALOEperoporo nepeHoca BOJA MO CpaBHe-
HHIO C TEPEHOCOM BOJl IO HOPMAJIH K JIHHUH Gepera (B CTOPOHY OTKPbITOH
aKBaTOpPUHU BOAOEMA UNU K Oepery).

9.2. Oas npuGAMKEHHOR OUEHKH IMTOBTOPAEMOCTH BO3IMOXKHBIX CXEM
nepeHoca BOX B 30HE MPHOPERKHOro MeNKoBoJbs CJAelyerT NOJb30BATHCH
CX€MaMH TeYeHHH, NMPHBEAEHHBLIMH B NIpHJa. 4, NM. 7, U JaHHBLIMH O NOBTO-
PAEMOCTH BeTPOB pa3JHYHBIX HanpaBJeHHR CKOpocTbio Gosdee 3 M/c.
Ha npsiMONTHHe#HbIX yyacTKax Gepera popMuposaHHe nmepeHoca BoJ MO
cXeMaM npuJ 4, 1. 7 OCyLIeCTBAAETCH NPH CAEAVIOILHX YIJIaX MexXAy Ha-
npasJeHHeM BeTpa W HOPMaJbl0 K HanpamJaeHHIO JHHHH Gepera, rpap.:

cxema I — 5— 95 (em. puc. 68a);
cxema Il — 95—~140 (cMm. puc. 686);
cxema IIl — 0— & (cm. puc. 68s).
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Ha ocHoBanHH yKasaHHbIX JaHHLIX OnpeleNsercss HaupasJjeHHe mnpe-
06Jiafalomero nNeperHoca BOJ.

IToBrOopseMOCTs KaXA0# KOHKDETHOH CXEMBbl NMepeHoca BOA MPHHH-
MaeTcss papHOHM NOBTOPAEMOCTH BETPOB Te€X PYMOOB, KOTOpLIE YKJanhI-
BAIOTCS B AHAMA30HB yKa3zaHHuX yraoB. [Jo pesyabTaraM Takux BbLI-
YHCJIEHWH YCTAHAaBJMHBAETCHA TaKiKe HarnpaslJeHHe npeobiaanaloumero ne-
peHoca BoJ.

9.3. IlpubiuxeHHBIt pacyeT NOBEPXHOCTHOM M cpefHelt HA BEpPTH-
KaJH CKOPOCTH BeTpOBOrO TeUeHHS B 30HAX NPHOPEKHOTO MEJKOBOIAbSH
HeGosnbmo#A WHPHHE (0,1 —0,3 kM) NTPOUSBOOHTCS C YYeTOM pealibHOM
NTOBTOPAEMOCTH BETPOB PAa3JHYHON CKOPOCTH IO BeTPOBLIM KO3I(pPHIIHEH-
TaM WJIH (OpMyJNaMm, npusegenHuim B nn, 6.1—6.25,

[Ipu nanuuuu csefeHuit 06 sjMeMEHTAaX BETPOBHIX BOJIH CPEAHICIO
Ha BeDPTHKAMNH CKODOCTh BETPOBOLO TEYEHHS MOXKHO BHUYHCIATL TaKXe

no popmyJie
Vep = 0,025 ‘/ “f’}}{ﬂ’:_ sin a, " (64)

rae Wig — cKopocTb Berpa, M/c;

A — cpenHsd JJHHA BETPOBHIX BOJH, M;
H — rny6uHa HA BepTHKaNH, M;

@ — YIoJl MeXJy HanpapJeHHeM BeTpa (OTKyA3) ¥ HOPMAJBLIO
K JIUHHH Oepera.

9.4. Ins pacuera cpenHedi Ha BepTHKAJAH CKOPOCTH OLHOHAaNpaBJIEH:
HOT'0O BETPOBOI'O TeyeHHS B 30HAX NpHOpeKHOro MeNKOBOAbA IWKPHHOH
0,56—1 kM #u Oosiee peKoMeHJYeTCA TNOJab30BaThecs (opmynaoi (64) Ges
yueTa CHHYCA YyrJa HalpaBJIeHHst BeTpa, T. e,

ch = 0,025 "/._W;{O"' _ (65)

9.5. CKOPOCTH BETPOBOIrO TEYEHUS BHIYHUCASIOTCHS AAA BCeX rpaja-
uHit ckopocTH Berpa (Iepes 2—4 M/c) o KaxAOMY U3 pyMGOB, pacnosa-
ralomHuxcs B JHanasoHe yraos o ot 5° 1o 140° Bripaso ¥ BJeBO OT HOpMaAI:
K JHHHH Oepera. IloBTOpsieMOCTh CKOPOCTH TeyeHHd B Npejenax rpa-
Janui Berpa Kaxaoro pym6a npuHHMaeTcsa PABHON NOBTOPSAEMOCTH BeT-
pa paccmaTtpuBaemol rpagauuu. Ha ocnopanuym BLIUHCJAEHHA CTPOATCH
HHTerpajibHble KpHBHE OGecrneYeHHOCTH CKOpocTefi TeueHUs, AEHCTBYIO-
HX BNpPAaBO H BJIEBO OT HOPMAJH K JHUHEUR Oepera, KOTOpHE H HCNOJNb-
3YIOTCS AN ofipefleTeHHA BEJHUYHH H NMOBTOPsieMOCTeH pacueTHhIX CKO-
POCTEH TeueHMUs.

B kavecTBe cBefeHHHl O BeTpax HCMOJBb3YIOTCH AAHHbBIE MHOroOJeT-
HHX HaGNIOJeHHH 3a GesseqocTaBHBIE NMepHOALI, nojydaemble H3 Cnpa-
pouHukKop no kauMaty CCCP l'ockomruapomera (u. 111, Berep) uiau ny-
TeM COOTBeTCcTByel 06paboTkH TaHHHX HabgioAeHH#t OJHKaHIIEro
K YYacTKY BOJOeMa MeTeopoJOorHYecKoro NyHKTA.

9.6. Hanexuple ofobimenHnie XapakTePHCTHKH BETPOBHX TedeHHH
AJS OTHAeNbHBLIX BepTHKaMell 30HK MPHOPEXHOro MeAKOBOXBH MOXIIO
NMONYUHTL NYTEM CTATHCTHYECKON 06paGoOTKH AAHHHX DEryJAspHHX Ha-
6nogennit, ITo TakHM JaHHHM ONpeedsioTCA CpejlHHe H MAaKCHMaJbHbIE
SHAYCHHA cKopoctell TCUCHHA, a TaKXe 3IHATEHHST CKOPOCTeH TeUeHUHSA
pa3nuUHOR obecneveHHOCTH IS KaXXporo u3 pymO6oB aeACTBYIOULEro
peTpa, 0O6GOOLIEHHBIE XapaKTEPHUCTHKH MMA TeueHHRA, HANpPaBJIeHHLIX
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Ta6auua 3
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POCTH K CKO- |
POCTH 3a8aHHOMH

oBecrieyeHHOCTH |3,77 I2.,91 2,23 (1,91 11,54 (0,95 | 0.6 | 0,45 0,26

il

BMNPAaBO H BJIEBO OT HOpMaJiH K JHHHHU Oepera, a TaKKe NOBTOPSAEMOCTH
TeYeHHH BO3MOXHBIX HanpasJEeHHH MO rpagauusM ckopocrell.

Papul HaGllopeHu#t no obwed npofOMKHTENBHOCTH MepHOoga H HH-
TepBaJiaM MEXJY ouYepefHHIMH H3MepeHHAMH XAPAKTEPHCTHK AOCJIKHBI
YAOBJETBOPSATh TpebGoBaHHaM M. 7.5.

9.7. IpubinikeHnbie peXHMHuIe XAPAKTEPHCTHKH BEeTPOBOro Te-
YeHHUH B CJAYUYa€ OTCYTCTBHS HNAHHRIX JeTaNbHbIX HabJawojneHuil 3a Teue-
HHAMHM H JIaHHHIX O NOBTOPSIEMOCTH BEeTPOB PAa3JHUYHOH CKOPOCTH MO
HanpaBJEHHUAM MOXKHO NONYYHTh N0 PYHKUHH pacnpelesneHHss CKOpOCTeH
TEUEeHHA R 1O cpejHell CKOPOCTH BeTpa 3a OeasieJHH#H nepuoa. Cpelnss
(B pexHMme) CKODPOCTb BETPOBOrO TeyeHHSI, COOTBETCTBYIOUIAs CpelHei
CKOPOCTH BeTpa BHIUHCAReTCH NPH sTOM no dopMmytaam (64), (65) nawu
(44), a CKOPOCTb TedeHHUA 3aJaHHOro npoueHrra obGecrneueHHOCTH OIlpe-
LeJisseTcs NyTeM YMHOXEHUSA CPeiHeH CKOPOCTH TEYeHHsA HAa KO3(pPHUIH-
eHT, B3ATHH o Taba. 3.

9.8. Ins npuOGAuxKeHHON OEHKH NOBTOPSEMOCTH BETPOBHIX Teye-
HHH MO HanpaBJeHHSM PEeKOMeHAyeTcsl crnocob, OCHOBaHHbLIH HAa npej-
NOJOXKEHHSAX. Ha BHelIHed rpaHMue 30HH NPHOPEKHOTO MeJKOBOJbLA
pacnpefeseHHe BeTpOBLIX TeYeHHH 11O HANPABJEHHAM COOTBETCTBYET Pac-
npefesieHHO N0 HANPAaBJAEHHAM BETPOB CKOPOCThIO Gojee 3 M/c Haj OT-
KPBITOH akBaTOpHell BOROeMa; NMOBTOPAEMOCTh Te€UEHHH BAOJLGEperoBo-
I'o HanpaBJeHHs yBeJHUHBAETCH, a TIOBTOPSAEMOCTh TeyeHH# BCex ApYy-
F'HX HanpasJIEHHH YMeHbWAaeTCs MNPONOPUHOHAJNBHO pACCTOAHHIO OT
€IHHHIbl HA BHeWHeH TIpaHHIe 30HH A0 HYJAST Ha Oeperosol rpaHuue
30HB. [logpoOHOoe onucaxHe 3TOrc cnocoba H NpHMep pacueTa MpPHBE-
AeHBl B NpHJa. 4, n. 7.

10. PACHET CKOPOCTHU BJIOJNDLBEPEIroBOr0 TEYEHHA
HA BEPEIOBOH OTMEI/IH

Pacuer cpegHed CXopOCTH B1oNbOBP2rOoBOr0 Te4YEHHUA

10.1. BraoasGeperosuie TeueHHs s, BO3HHKAwUHE HA Geperosnix OT-
MeJsX NojA NeHCTBHeM 3HepTrUH TPaHCHOPMHPYIOWHXCSH W pa3pyLIAIOUIHX-
CA BETPOBLIX BOJH H YaCTHYHO NOJ ASHCTBHEM KacaTeJbHbIX HANIPSAKEHHH
BETPa Ha BOAHYIO NMOBEPXHOCTb, MOTYT OCYILECTBJAATL nepeHoc pa36as-
JIEHHBIX CTOYHBIX BOJ, OCYLIECTBJAAATL PA3MbiB 1HA H BLISLIBATb 3aHOCH-
MOCTb TPaHIIEH B JIepHON CTPOHTEJLCTBA M IKCMAYaTalHWH pacceyBaia-
IMHX BLINYCKOB.
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10.2. Hasa pacyera cpefHed
CKOpocTH BAOALOEPErOBOro Te-
yeHust Vgy, M/c, Ha Geperosmix
OTMeJsaX IWHPHHOK A0 100 M pe-
KoMeHayeTca ¢opmyJa

VB)J, = kahl%f (O:) X

cp), (66)

rue hl o — BHICOTa BOJH

1 %-noit ofecneuedHocTH Ha
NOAXO0Je K OTMEJH, M;

B, — mtapuHa BCeH

rOBOH OTMEJIH, M
Hep — cpenuaa raybuxa, M;
ff:x) — napameTp, SaBHCA-
NIHH OT yIJla o MEXAY JAy4YoM
BOJHW ¥ HOPMAaJIblO K JHHHH Oe-
pera, onpejejfeMb#t no Taba. 4;
Rp— OespasmepHHl k03¢ dHu-
NHEHT, NPHHHMaeMuA YUCAEHHO

PaBHEM |;

= 2,71 — ocHOBaHHe Ha-

TYDPAJBHLIX JOrapH(pMOB.

10.3. ns oTmeseft LIKDH-
HOA OoJgee 100 M (Bo> 100 M) B
pacyeTax npeanaraeTcss Y4YHTHI-
BaTb JONOJHHTEJNLHO K popMyne
(66) yBesnuyeHHe CKOpPOCTH Teye-
HUA 33 cYeT KacaTeJbHOro Han-
PAXEHHR BETpa HAa BOAHYIO HO-
BEPXHOCTD

}(E_-(O'01430_0'SHCP)+

+(0,7040,331g H,,) X
X Wis® sina, (67)

rae Wi, — cKopocTh BeTpa Ha
BoicoTe 10 M Haa BoxsOR no-
BEpXHOCTbIO, M/c;

O. — YFOJl MeXAy HanpagsJie-
HHeM BeTpa H HOPMAaJabi0 K JiH-
HUH Oepera.

10.4. Hapsay ¢ dopmysamu
(66) u (67) ans pacueros cpenuei
CKOPDOCTH BAOALOEPETrOBOrO Te-
YCHHA  MOXHO HCHNOJB30OBATh
Gopmyay HucrHTyTa ruzpowme-
xanugkd AH YCCP (MI'M) u ¢op-
MyJay (118) A. §1. IllsapumaH.

Gepe-

Taoauma 4

Yron &. rpaif.

130

50 60 70 80 30 100 110 120

410

30

20

o

[InagoBne ogepTaHHA
Y4acTKa

0,35

092 0,8 | 0,76 | 0,65 | 0,5

0,98 | 0,97

[

0,94 0,98

0,8

0,6

0,55 | 0,35 0,15 |

0,82 { 0,7

0,98 | 0,95 | 0,9

!

0,94 0,98

0,8

0 0,6

HHBIR

IlpaMonike

0

0,98 0,94\ 087 { 0,78 ) 0,64 | 0,44 | 0,]

]

0,94 | 0,98

0,8

0,6
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10.5. dbopmyna MI'M umeer BHA

gh | o
Ver = 1,23 _‘g__t::’.‘_._l__!_ |/ sin 20'.'.’ (68)

m

rae hpn — BECOTA BOMHB! | % -Ho#t oGecniedeHHocTH Ha rayboKok Boje,
M,

m —— KO3((MHIUHEHT OTKOCa,

g=9,81 M/c? — ycKOpeHHEe CHJAW THIKECTH;

o — YrOJ& MEXAY JYy4YoM BOAHH H HOPMa/bld K JMHHH Oepera Ha
riaybokoi Bojae, rpai.

10.6. Popmyaun (68) u (118) NPHBOAAT K HECKONBLKO OOJbLIHM (B
1,6—2 pasa) suHayeHHaM pacyeTHHIX cKopocreil BAOJLOEpPeroBOro Te-
yeHHst, YeM Qopmyani (66) u (67), 0coGeHHO CYILIECTBEHHKM B JiHaNa3CHe

MazblX yraos (o 1o 20°), ¥ K MeHbIIHM 3HaYeHHAM (Vpg)cp NPH GOABIIHX
yraax (o==75—90°).

| Pacnpepenenune ckopoctu BAOALOEpPeroBuiX TEHEHUN NO WHPHHE
geperosod oTMenu

10.7. as npubnuxeHHOH OUEGHKH pacnpefeneHds cCcKopocTel
BAOJbOEPEroBOro TeYeHHST HAa OTMEJH DPeKOMeHJIYeTCcsa NoJb30BaThes TH-
MOBRIMH KDHBBHIMH pHC. 18, Ka)Jas H3 KOTODBIX CBOHCTBEHHA oOnpeiue-
JEHHHM YCJAOBHAM TpaHchopMauu¥ M pa3OHBAHHA BOJH.

10.8. Tun I. OaHa 30Ha noBbIUEHHBIX cKOpocTeil [Vggn. makc =S
=(2—3) Ven Ppacliosaraercs B IpHYpe30BOH 30He; HabJaaaeTca yarie
BCEro B CJAYyYasaX, Korja cpeAHsifg BHICOTA rAyOOKOBOJHLIX BOJH MeHbIle
cpelAHed rayOuHu Ha orMenH (Apg<Hgp).

10.9. Tun 1I. 3ona nosnieHHbIX ckopocTed {Van mawe =(1,5—
2,9) Vgnpl pacnonaraerca B Inpejenax MexAY HEHTPAJAbLHOH YacTbIO H
OpOBKOH OTMeJIH; HaOJI0MaeTCs B CJy4aaXx, KOrjia cpefindad BbICOTa TAY-
GOKOBOAHLIX BOJH GOJibllle HJIH NPHMEPHO DaBHA CpeAHel IIyGHue Ha
orMedH (hpa>Hep).

10.10. Tun I11. Mmeercs Age 30HL! MOBLIUEHHBIX CKOpocTe#d, OANA
H3 HUX [Vgp mane=(1,2—2)Vgy] pacnonaraetcs 8 npuypesoBoil 3one,
a Bropasi [Veag.maxc=(1,2—1,4) Vgl — B ueHTpanbHOK wacTH HAH Y
OpoBKu OTMENH; HaGJIO4aeTcs yaule BCEro B CAydafgx, KOrjaa cpefHss
BHCOTa rJayOOKOBOAHBIX BOJIH MPHMEPHO DaBHa cpefHel IayOHHe Ha
OTMEJH (Apg=H¢p), a B cayyasax, Korja fipx> Hep, — NPH HaJHYHH
HEeCKONbKHX (1—-5) NMOABOJHbLIX BaJIOB Ha OTMEJIH.

10.11. Tun 1V. CxopocTh TeueHHA NPAKTHUECKH He MEHSeTCcs B
npegenax oTMeau; HabJawjgaercsa Ha NTOJOrHX mnaockux (Hakaon 0,6—
1,5°) H ocnoxHeHHNX 60AbILHM YHCIOM (4—8) NOABOIHLIX BAaJIOB Ha
OTMEJISIX B YCAOBUAX NOCTENeHHOH TpaHCPOpPMALHH BOJH WJIHW NPH Ha-
JUYHH CYUleCTBEHHOTO BJAHAHHS BeTpa Ha QoPMHPOBaHHE TeHEHHH.

10.12. aa nepexoXa OT MNOBEPXHOCTeH CKOPOCTH BAOAbLOEepero-

BOI'O Te4E€HHUS K CpefiHeH Ha BepPTHKAJH MPeAJaraercd Nnojab3oBaTbhCa CO-
OTHOLIEHHEM

Ven=0,83Vsn. nos- (69)

10.13. Pacnpegenene CKOPOCTH BIOALOEpPeroporo TeueHHs Ha
BepTHKaJAAX GeperoBoif OTMEJTH MOXKHO NMOJNYYHUTh NpUbGAHKeHHO MO 6e3-

pa3MepHOH sniope puc. 12 npH 3HaYeHHM OTHOCHTEABLHON TAYOHNH!
o

=~.0,4.
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Puc. 18. Tunwsl pacnpegeseHna CKOPOCTH BAOAbOeperoBoro TeyeHusN
no WHPHHe OeperoBOH OTMENH

11. PACYUET B3BEWMBAHUA
W BJAOJILBEPEFOBOr0 MNEPEMELIEHHS HAHOCOB

CpeaHsia MYTHOCTBH BOAM

{1.1. [asa pacueToB cpefieRl MYTHOCTH BOAM Pg cp, KF/MS, B 30me
Geperopoit OTMeAH BOJOEMAa MpeNNaraeTcs NoJb30BaThCH GopMyJoin

— \1,
— 3 | _9r_
Po cp 750]/_}11%1 (Hcho) . (70)

A€ 1o, — BHICOTA BETPOBBIX BOAH 1 % -HOf ofecrneyeHHOCTH, M;

By — wmnpHHa 6eperorofl oTMeny (MexJy ypesoMm H 30HOH pa3bu-
BaHHA BOJH, rfe H=13 hiy), M;

@y — CpefIHCB3BEIIEHHKH IOKasaTesNb MNPOJONKHTEALHOCTH Ipe-

OLIBAHHSI TBEPABIX YAaCTHIL C NMpPefeJbHEIMH pasMepamMH zo 0,2 MM BO
B3BEIEHHOM COCTOSIHHH

WOr= Py + uyPye - upn Py, (71)
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rhe u,, Ug, ...
Tabn. 5:
Py, Py, ..., Pp—copepxanue (B KOAAX €AHHHUIK) KaxIA0H PpaKIHK Ha-
HOCOB B NOPOJaxX IHA OTMEJIH;

Hep — cpeanss rny6uHa B 30He OeperoBofl OTMeNIH (Mexpy ype-
SOM M rpaHHue#l pa3GUBaHHSA BOJIH).

11.2, ®pakunu paamepamu Gosee 0,2 MM B pacueTe cpeHeR MyT-
HOCTH Ha GeperoBOfl OTMeJH He YUYHTHIBAIOTCH.

, Unp — THApABJAHYECKAs KPYNMHOCTb, ONpefensieMasa Mo

Pacnpenenes He MYTHOCTH BOAW no cTBopy 6eperoBoft oTmenu

11.3. Pacnpenenenue OTHOCHTENbHHX OCPeAHEHHBIX 3HaYeHHUH

MYTHOCTH ( f2: ) 1o WHpHHEe noJoroft 6eperopofl OTMeNIH B YCJOBHSAX

Pocp
CPAaBHHTEJILHO IVIABHOrO H3MEHEeHHUNA CKOPOCTH TeUYeHHUS MEXKAY YpesoM

H OPOBKOH OTMea# CleAyeT onpeiedasiTh no tabx. 6 B 3aBHCHMOCTH OT

b
OTHOCHTEJNBHOTIO PAacCTOAHHS BepTHKaJel oT ypesa (_BL
O ]

11.4. B Tex cayyaax, KOrja MecTO COCPEXOTOYeHHOro pa3GHBaHHS
BOJIH NNPHYPOUYEHO K OPOBKE OTMeJIH HJAH K ee LEeHTPaJdbHOH YaCcTH U COB-
MeINaeTcsl C 30HOH MOBHIUEHHKX CKOPOCTedl, MYTHOCTb Y Yp€3a ciaefyer
NPUHHHMATh NPUOAHKEHHO PaBHOM

Pg = (3—6) Po cp (72)
a Ha BEePTHKaNAX B 30He pasOHBAHMA BOJIH PABHOMN
Ps = (1,5—2) pg ep. (73)

TaGauua 5

e i — ——

'mApaBAHdecKas KpynHOCTb 4, CM/C, QaCcTHL NPH pa3JHu-

AunamerTp HOA TeMnoepaType CycneHayy, rpana.
9aCTHI, MM
5 | w0 | s | 20
I i

0,01 0,0043 0,0049 0,0056 | 0,0064
0,015 0,0099 0,0115 0,0132 | 0,0149
0,02 0,017 | 0,0198 0,0226 0,0256
0,04 0,0705 0,082 0,093 0,106
0,06 0,159 0,184 0,212 0,239
0,08 0,282 0,324 0,377 0,424
0,1 0,441 0,012 0,588 0,663
0,12 0,635 0,737 0,847 0,956
0,15 0,99 1,13 1,325 1,49
0,2 1,645 1,711 1,876 2,042
0,4 3,785 3,95 4,116 4 292
0,6 6,025 6,191 6,356 | 6,522
0,8 8,265 8,431 8,596 8,762
] 10,505 10,671 10,836 11,002
1,2 12,745 12,911 13,076 13,242
1,5 16,105 16,221 16,436 16,602
2 19 19 19 19




Ta6bnuna 6

HOe pACCTOR-
HHEe OT ype3a

b, ' |
—— 0 0.05 O,l | 0,2 0.4 Olﬁ
By

OTHOCHTEeNh- | |

0,8 I

OTtHocuTENL-
Hafd MYT-
pH

1,2 | 0,85 0,68 0,55 | 0,44

HOCTDb
Pacp

8—I14] 2,5 I 1,8

TR —— e oy

PacnpenesieHne MyTHOCTH BOALI NO BePTHKAJH

11.5. [TpubnuxkeHHoe pacnpejejeHHe MYTHOCTH Ha BepTHKaaax
B 30He OGeperoBoli OTMEJIH, CJ0XEHHOH NPEHMYULeCTBEHHO NECKaMu C
He3HAYHTENbHBIM COJZepIKaHHeM MeJKO3epHHCTHX (paKUHH, PEeKOMEeH-
aAyeTcs onpenenaath no taba. 7.

11.6. Jasa onpeaesieHns npHOAHKEHHOH OTHOCHTEJNBHOH BENHYHHDI
npuaoHHo# MyTHOCTH (Ha 10 ¢M OT MOBEepXHOCTH AHA) MO CpefiHEed MyT-
HOCTH Ha BepTHKAJH peKOMeHayeTca ¢OpMyaia

p b L 4 'l-llll—-
)13 l

]
T

Pacuyer pacxoaa HaHOCOB 4Yepe3 CTBOP

11.7. Ilpy ounenkax BJAoJAbOeperoBbX nepeMelleHHH HAaHOCOB Ha
GeperoBuiX OTMeJIIX NpeAjaraercs Y4YHTHIBAaTh B3BElLUEHHbIE H JOHHHE
HaHOCH, T. e, 0OUIHIl PACXOA HAHOCOB NMPEACTABJAATE B BHJIe CYMMBI ABYX

PacXxoJ0B
R = Rga+ Rn. (75)

11.8. Pacxoa B3pelieHHLIX HAHOCOB B 00LIeM BHAE NpeACTaB/JACTCA
KaK NMpoH3BejeHHe CAAYIOMHX 3JeMEeHTOB

Res = Vsapo cpfe. (76)

Ta6anuuwa 7

OTHoCcHTENL- :
H4f raySuua <8
Z gs 0'2 0'4 016 l 017 018 U;g 0195
—_— o
H - g | | !
OTtHOCHTEN b- I |
Hasi MYT- |
HOCTb BOIbI
P |
. , 0,54 | 0,56 l 068 | 09 | 1,18] 1,43 ] 197 252
B | ﬁ |
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rie Vgy — cpelHAst CKOPOCTL BIROJNbOEDPEroBOro TeueHHs;
Po cp — CPEAHAS MyTHOCTH B 30He Geperopoyt oTmenu;

Fo — naomais BOAHOrO CeYeHHs, PaBHasl NPOU3IBEAEHHIO INHPHHE
6eperosoil OT™MeJH By UMM ee YaCTH, OXBAYeHHOH TeYeHHEeM, Ha CPEHION0
rAy6uHy Hey.

11.9. HdetaapHHK pacyeT pacxoja B3BeLIeHHBIX HAaHOCOB NpPH BeT-
pe 3aJlaHHOTO HaNpaBJAEHHs ¥ 32f4aHHOTO AUANa30HA CKOPOCTU BHINON-
HsieTcsd NyTeM pasjleJIbHOTO ONpejesIieHHA 3JeMeHTOB, BXOAAUIHX B Tipa-
By10 yactb GopMynn (76): ckOpocTH BRAOJALGeperoBoro TeyeHuss Vgp mno
popmyse (66) u (67), cpeaHeli MYTHOCTH Pgep — No dopmyae (70),
a nJjounraiu BOAHOro ceueHHs F, — 1o NMpodHMO CTBOPA.

11.10. B cayuyae pas6buBaHusi BOJMH ¥ BHelIHeR rpanuinn 6eperosoH
OTMeJIH CPAaBHHTENbHO HeGoabloft MUPHHB (Bo<<100 M) pacxoxa B3ae-
WeHHBIX HaHocOB Rpa, Kr/c, pexoMeHAyeTcs BRUHCAATHL no popmyde

_ . —(0,014B,—0,5H ,)
Ry, = 620625 [ (@) (@) (HopBo)/re C 0 o e gy

11.11. Tlpu pacuere pacXoAoB HAaHOCOB Ha OeperoBbBIX OTMeAAX CO
3HaueHHAMH B> 100 M cpeaHiolo ckopocTh BAOALOEPEroBOro TeueHus
HeOOXOAHUMO BHYHCAATE Mo (dopmyne (67), cpelHI0K® MYTHOCTB — IO
dopmyae (70), a Fe, Kak H B NpeanaylleM caydae, NPpHHUMATL PaBHOM
FG=BUHGD'

11.12. Pacxon AOHHRIX HAHOCOB JAAs OTMeJIeH, CJOXKEHHHIX Tipe-
HMYIDECTBEHHO MECKaMH, onpenensierca Mo Tabn. 8 Kak OTHOCHTENbHASR
BeJIJHYHHA pacxola R3BelleHHRWIX HAHOCOB B SaBHCHMOCTH OT BHICOTH
BETPOBLIX BOJIH, OOYCJOBJIHBAWOMWIUX BAOJLOEperoBOe TeYeHHe.

11.13. Has onpeneseHHd pacxojla HAHOCOB BIOJLOeperosoro no-
Toka R, Kr/c, pekomenaywoTtcs ¢opmyan HMHCTHTYTa THApPOMeXaHHKH
AH YCCP (MI'M) u A. B. Kapaywesa — A. §. lllsapuman.

11.14. ®opmyna HUI'M umeer Bun

_l_,l2-104 g

0,5 , -
R=—t57 (d) h? o Asin 2a , (78)

rie hyg, W A — BBICOTA BOMHH | % -Hoit ofecnedeHHOCTH H CpPEJIHAA

OIJHHA BETPOBbLIX BOJH, M;
d — CpefHsIA KPYNHOCTb HOHHBIX YaCTHL, M;

m — KOTE/HI‘EHC yrJia HaKJIOHa NPOOHIS AHA OTMeJNH K TOPH3O0HTY,
—_ 2
g=9,81 m/c*

Tatoauuwa 8

S cepeenl—

scora servoms | oo Lo ool os [ons | 1 |1 | 1
Q

] i, — i T

OTHOCUTENLH asl Be- |
JHYHHA pacxoja ‘

HOHHLIX HAHOCOB
Rn
R pa

100 % 0 115 | 42 l 17 7 3 2
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11.15. ®opmyna A, B. Kapaywesa — A. §I. llsa puman umeer BHJ

h h 2
R =0, 15Van(1 —0 7Hcp)(1 3 -l/-—-—-‘l‘ RoVsn ) NT';Bo, (79)

Vgn — Cpepnas CKM}JOCTB BAONLOEPErOBOr0 TeUeHURA, onpefefeMas
no ¢dopmyae (118),

h — soicora Boax 10 % -HoMt ofecneYeHHOCTH, M;

Hep — cpepHsas rayOnHa, M,

Bo — IUHpHHA BCell OTMeNH HJAH ee YacTH, OXBayeHHOH BRAOJLOepe-
roBbIM TeUeHHEeM, M;

3C —-M
ko= —77 ", (80)
MC
N =—— |
g J (8 )
M= 0,7C -}- 6, (82)

rae C — xo3dppuuuent lllesn;
[; — ruapoMexaHH4YecKHH napamMeTrp, onpelessieMbld 1o puc. 19,
rae
Hep
Vex - VEO.HI[ ?

Gi = (83)

he

AT Hl\ll
3J1eCb ¢ — CKOPOCTh BOJIHHI, 009
Uep — CPEAHAA THJApaBJHyecKas Il‘
KPYNHOCTh B3BEIIEHHBIX HAHOCOB. 008
[1.16. Pacxoabl B3penieHHBIX Ha-
HOCOB, BLHIYUCJEHHHIE o dopmyae (79), |‘-
npeBHLIAlOT HM3MepenHne  pacxoast 407

npenMmyuectseHdo B 1,5—3 pasa, a I‘
BelYHCAeHHble no dopmyne (78) — B Qgg

3—6 pa3. [lepBbie M3 yKa3aHHBIX Ipe-
BHIILEHHH MOXHO CYHTATbh JOIYCTHMEI- 00’5
MH JJIsl pacyeToB, TMNOCKOJbKY OIIHOKH
H3MepPeHHS PACXOAOB B3BEILUEHHBLIX Ha-
HOCOB HepejKO MOTYT ZOCTHraTh 50— QW
70 %, a owHOKH B onpejie/IeHHH HeKO-
TOPBIX pacyeTHLIX NapamerpoB GopMmy- o3
au (79) — 20—30 % . PacueTHule 3Ha-
YeHHA PacxoROB HAHOCOB no (GopmMmyac 0.02
(78) MOXHO paccMaTpHBaTh KaK BO3-
MOXHbi€ NpelelbHble.

m‘%
m“{“‘

Qot N
Pacuer BAOALOGEPErOBLIX nepeMeineHni -a s
HAHOCOB M HMX H3IMEeHYH BOCTH 3a JJH- 1,
TeJdbHBIE MePHOABI 0,2 g% g6 08/’
11.17. ©opmyawm (76)—(79) uc- ¢
NONBL3YIOTCS HE TOJbBKO AJIA PACYETOB Puc, 19. TI'padpuk dyukunu
PacxXoAoB HAHOCOB 3a | ¢, HO W AJaH I';=f(a, C)

od
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Puc. 20. UismeHeHue TBepaoro pacxola (B3BelIeHHLIX H NOHHBLIX HAHO-
COB) B 3aBHCHMOCTH OT cKopocTH BeTpa ( W) n ero nanpasaenus

NOACUETOB MAacChl HAaHOCOB, NepeMeuraeMbiX Yepe3 cTBOp OeperoBoH OT-
MeJIH 33 OTpe3KH BpeMeHH MI000H MPOROJKHTENbHOCTH: OTAeJLHbBIN
HITOPDM, Me€cCsl, Ce30H HJH 0e3jelOCTABHHH NMepHOA roja.

11.18. Ananoruuynas 3a1aua MOKeT ObiTh pPelIeHa C HCIOJb30BAHHEM
HOMOrpaMMEI, MOCTPOEHHOH HAa OCHOBaHHU OOOOIIEHHSA H3MEDEHHLIX Ha
HHTEepeCyIOuleM YYacTKe PAacXOJOB HAHOCOB NMPH BeTPaxX PasJHUHOU CKO-
POCTH H pa3HnX HanpasJeHHH. IlpumMep TakoH HOMOrpaMMhpl MOKa3aH
Ha pHc. 20.

11.19. [Jaa onpeaesieHHs nepeMeieHHi HAaHOCOB C HCNIONb30BAHHEM
pacueTHHX GopMysn HeoOXOJAHUMO HMeThb CJejyloliHe AaHHHIe: pacripe-
AeJieHHE TOBTOPAEMOCTEH BETPOB PA3JIMYHHIX Tpajaldid CKOpOCTH (ue-
pe3 2—3 M/c) no BceM HanpasJeHHAM (N0 16 WJIH B KpaiiHeM cayuae 0o
8 pyM6aM); 3HaUe€HH S BHICOT BOJIH hl o, Ha MOAXOZE K GeperoBoil OTMeJNH,

COOTBETCTBYIOIULKHE KaxXJOf rpajjallid CKOPOCTH BeTpa N0 KaxKIAOMY H3
VYHTHIBAEMBIX pyMO0B; PpPaKLHOHHLIA COCTaB MOPOA OTMEJNH, HA OCHO-
BAHHH KOTOpPOro BHIYHCJAAIOTCSH FHIApaBJHUYecKass KpyNnHOCTh, 3pPeKTHB-
HbIH AHaMeTp HAHOCOB, MOppOMETpHUeCKHe XapPaKTepPHCTHKU OTMEJNH
(BOI HCD! FC)'

11.20. Ha ocHOBaHHH MNMepeyHCHAeHHBIX CBEAECHHH AJd KamxipoH rpa-
AalHH CKOpOCTH BeTpa MO KaXXJoMy pyMOy H H3BEeCTHOH NMOBTOPAEMOCTH
BLICOT BOJIH hl% Ha NOAXoxe K 6eperoBod OTMEJIH, YCTAHOBJIEHHHIX B

cooTBeTCTBHH ¢ Tpeboanuamu raasnt CHull no narpyskaM H Bo3geHcT-
BHSIM Ha THAPOTEXHHYECKHE COOPYIKeHHs, BHIYHCAAIOTCSA: CPeJHANA CKO-
pOCTb BAOJLOeperosoro TteueHus Vgp — no dopmynam (66) n (67);
CPEeNHSIA MYTHOCTb B 30He 6eperosofi OTMeNH Po ¢p — MO GopmyJae (70);
pacxoj B3pelwleHHLIX HanoconB Ry, — 1o dopmynae (76) uwaw (77); xo-
AHYEeCTBO B3BELIEHHBIX HaHOCOB, MepeHOCHMOe uepe3 cTBOp OGeperosoH
OTMeJIH MPH KaxAoH KOHKPETHO#l rpajauHH CKOPOCTH BeTpa 3a BpeMs
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Taébaunuwa 9

|
| Cpensnit I Pacxo
- ITpogon- Cpe loKaaa- CpehHns A
CKOpocTb BeTpa OGecrre KhTenn. | LHcora PEAtA s TeJb ROHHEIX Eﬂcmﬂ Ob6mee
e | gt | | D | SRRl | sihon G | ftheies | PR | Rty | S0,
\ Ven M/c HOCOB Pocp* 8 H2HOCOB Kr/c HaHOCOB,
B C kr/c | Ry, Kr/c Rpg» Kr/C T
255 3,36 292 0,22 0,08 |
5-75 1,91 126 0,45 0,17 351 | ooe | o283 | 067 ogs | 3856
71,(5):{ g - 8,84 29 0,65 0,25 36.2 | 0,245 0,312 ?’23,7 ?’?32 ?3?3
, ‘ 9 6 ’ 3 3 ) 3
121,5_15 0,06 4 8'3% 8*2% ig :11 8’%27 8’73’,38 3'884 i”gig gg,z
5—17,5 0 ’ ’ ’ ‘ ’ ' 0
- b=l 00 07| LI 0,44 | 458 | 0357 | 0272 | 6911 | 7,187 18
Becero: o
712.8

I‘I =
puMeuaHHue: Ilpu pacyerax f ()=0,99; mupuHa GeperorohfoTmenn (30—74 M) ¥ cpeanan raybuna (0,28—0,67 M) yseanan

B
alTCA C YBEJHYEHHEM BHICOTH BOJIHE, O0ECIIeYeHHOCTL PasNHQHKX Irpajlallufl CKOPOCTH,

0e3ne)lOCTABHOrO nMepHoAa (9 mec).

) '
%o» YKasaHa oT oGmel DPOAOAKHTEAbBOCTY
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Puc. 21. H3smeHeHHe no roaamM BAOAbLOeperoBbX nepeMenieHHH HAHOCOR
! — cymMapHoe; 2 — BNpaBo; 3 -— BJEBO OT CTBODA

t, 4 (Ry=Rat3,6: 103, Kr); pacxol AOHHHX HAHOCOB NPH KaXKA0HK KOH-
KPEeTHOH BHICOTE BOJIHH —— MO JlaHHLIM Taba. 8.

11.21, IIpumep pacuera KoJHHYecTBA INePEHOCHMBEIX dYepe3 CTBOP
HAHOCOB NPH AeHCTBUH BETPOB OXHOroO HamNpaBJeHHA 3a NepHOJ, paB-
HRH 9 Mec, npeicrasyeH B Taba. 9.

AHanoruyHoleé BLIYHCJIEHHS BLINOJNHAIOTCA JJsi TeX HanpasJIeHHH
BETpa, NPH AeHCTBHYU KOTOPHX Ha OeperoBoil OTMeJH paccMaTpHBAEMOTO
Y4acTKa BO3HHKAIOT BJoAbOeperossle TeUyeHHUsI U OCYLUeCTBJASAETCS Tepe-
HOC HAHOCOB BNPAaBC H BJIEBO OT CTBOpaA.

11.22. [Ipn HanvuuH HOMOTpaMMbl, NOAOOGHOH HOMOrpaMme Ha
puc. 20, 3HaYyeHHs PACXOJ0B HAHOCOB (32 CeKYHAY, Yac HJH CYTKH) AJISHA
BETPOB Pa3JHUHOH CKOPOCTH NO KaxkJOMYy HANpPaBJAeHHIO onpeleaaioTcs
MO COOTBETCTBYIOWHM KPHBBIM HJIH NyTeM HHTePNOJALHH MeXAY KPH-
BLIMH, 4 BEJHYHHH IepeMellleHHH HaHOCOB 32 3aJJaHHbIE NepHOAbl — 1Y -
TEM YMHOME€HHS CHATHIX C KPHBHX pacxofoB Ha NPOIAOMKHTEJNbHOCTh
AeHCTBHA BeTpa KaXJOH paccMaTpHBaeMOH rpajaillHH ckopoctu. B pe-
3y/aAbTaTe 3TOro OTHajeT HeOOXOAHMOCTh BHIMHC/ICHHS NapaMeTpOB BOJIH,
XapaKTepHCTHK HAaHOCOB, CKOPOCTeH TeyeHUss, MOpPOSOruvMecKxux xa-
PaKTepHUCTHK OeperosoH OTMeJH H T. K.

11.23. IlpoponxurtenbHocTs TpebyemMoro pacyeTHoro  nepHoja
(wTopM, Mecsil, ce3oH, 0e€3JeJOCTAaBHHI MNEepPHOA roja) onpenessieTcs
HCXOAs M3 OCHOBHHIX 3aJa4 pacdeTta. [aa OUMeHKH 3aHOCHMOCTH NpPOpesH
HeOOMbIUHX pa3MepoB, HallpHMep NMPH NpPOKJIajKe Ioasoasuero Tpyoo-
NpoOBOJAA paccedBalomWEero BRHINYCKA, KOJAHYECTBO MNepeMelraeMbX HaHO-
COB onpejensieTc AJs NEPHOAA CTPOHTENAbCTBA, KOTOPBIA MOMKeT ObITh
paBibiM 1—2 mec. JIns OLEHKH 3aHOCHMOCTH OOJBLUIHX Tpope3eit UIH
OLleHKH HaKONJEeHHs HAHOCOB Y COOPYXEHHH, NpephBaollHX BAOALOE-
PErOBOH MOTOK HAHOCOB, PacYe€TH BHIIOJAHSAIOTCH AJA OTAEJbHLIX C€30-
HOB HJH JJIs Bcero GesnefiocTaBHOro nepvoaa. Ilpu stom pgas pacdeTos
MOTYT HCNOJIb30BaThCs CPEeJHHE MHOTOJeTHHE JaHHbIe O NOBTOPSAEMOCTH
BETPOB Pa3/MHUHEIX TPajdalH# CKOpOcTeH HJAH JaHHble 32 KOHKPETHHIE
NepuoAbl KaXKA0ro roaa.

11.24. B cayuasix BBIYHCIEHHH nepeMelieHHH HAHOCOB C HCNOJb-
30BaHHEM NAHHBIX O MNOBTOPSAEMOCTH BETPOB PAa3JIMYHHIX TrpajallHH CKO-
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pPOCTH 1O HANpaBNAeHHAM 32 KOHKPETHLIe€ CEe30HLI KaXXJoro rojaa HJH
pAJ NOCJeJ0BaTEeNbHLIX JIET, a He OCPeAHEHHBEIX MHOTOJIETHHX 3HAUEHHI
NO FAHHLIM pPAacCUYeTOB YCTaHABJAHBAKWTCH BEeJHYHHB C€30HHON HJAH MeX-
rojoBOH H3MEHUHBOCTH NepemeunieHHit HaHocoB. Ha OCHOBAHMH TakKHuX
CBEJeHUH onpeaensercs BO3MOXKHasfi HAUOOAbLIIAST H HAaHMEHbLIAH 3a-
HOCHMOCTb COOPYXXEHHH, a8 TaKxke BO3MOXKHHIE BENHYHHLI MNepemele-
HUSI HaHOCOB BNPaBO M BJAeBO OT cTBOopa (pHc. 21).

PacnpepesiieHMe HHTEHCHBHOCTH TNeEpeMeIlEHHS HAHOCOB 10 iMHPHHE
OGeperoBoit oTmeJn

11.25. Ins nosayueHHs npejacTaBNieHHHA O pacnpelleiIeHHH pacxo/ios
B3BeIIEHHbBIX HAHOCOB MO WIKHpHHe OeperoBoil OTMEJH NPH 3aJaHHBIX
VCJIOBHAX PEKOMEHAYEeTCH HCNOJMb30BATh THNOBHE KPHBLHIE OTHOCHTENL-

HEIX SJIEMEHTAPHBIX pPacxon0B i =f (ﬁ.
Tep B
OHYM 1o BHAY NOAOOHLI THNOBBLIM 3M0pPaM pacnpefesieHHss CKOPOCTH
BAONbOEPEroBoro TedYeHHs, HO XapPaKTepPH3YIOTCH OTJHUHTEAbLHBIMH
MpH3HAKaMH.
11.26. Tun I. MakcuMyM r npuypoueH K NpHYpe30BOH 30He H O0bIYHO
B 2—4 pa3sa npeBbllIaeT OCpeJHEHHbIE 3HAYEHHA 3JIEMEHTAPHbLIX pPacxo-
AoB. OT 30HBl MAaKCHMyMa r pe3ko yOGbiBaeT J0 HYJeBhIX 3HAYEeHHH Ha
rpaHHlle HaKaTa BOJH Ha NJsAxX U OoJiee TJIABHO — N0 HANPABJEHHIO
K 6posKe oTMeaH (cM. puc. 22, kKpusaa /). Ha Geperosnix or™Menax He-
3HAYHTeNbHOH WIKPHHB ¢ OONBIIMMH YKJIOHAMH AHA TaKoe pacnpepaese-
HHe pacxonoB Ha0JdwlaeTcss KakKk NpH cJaabhX, Tak H TNPH CHIABHHIX
IUTOPMax, a Ha NOJOTHX UIHPOKHX OTMEJAX — TOJNBKO NpH ¢Jabbix
HITOpMax, KOorza 30Ha pa3GHBaHHA BOAH H 30HA HAHOOJABILHX CKOpO-
creit BROJbOeperoBoro TEUCHHSA pacnonaralpTcss B NPHYpPe3oBOH 30He,

), NpeACTaBJACHHbIE HA PHC. 22.
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Puc. 22. Tuam pacnpegefsieHHs OTHOCHTEAbHBIX 3IJEMEHTAPHBLIX PacXo-
AOB B3BCWEHHBIX HAHOCOB NO IWHPpUHe OeperoBod oTrmean (/—1V)
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11.27. Tun I1. MaxcuMyM r pacnosiaraercs B UEHTpPAJbHOH 4acTH
Geperosod OTMeJH HJAH y ee GDOBKH U NO BeJJHUHHE IpeBBILLIAET OCpea-
HenHble 3HaYeHHuqa r B 1,5—3 pa3a (cMm. puc. 22, xpusasn //}. Takoe pac-
npejaesienHe r HabawlgaeTcs Ha OeperoBhix OTMeNsSX CpefHedl H 00Jb-
IIOH MIHPHHBE B YCJOBHAX 3HAYHTEJbHHX IITOPMOB, KOrjla 30Ha pas-
OHBAHHS BOJIH K 30HA NOBHIIEHHLIX CKOPOCTEH PacfNoNaraioTcs B LEHT-
paJAbHOHX 4Y4acCTH HJIH Yy OpOBKH OeperoBol OTMeJIH.

11.28. Tun I1l. llge oTueT/NHBO BHIpaXKeHHbLIEe 30HH NMOBHIIIEHHOH
HHTEHCHBHOCTH BJ0JIbOEperosoro nepeMelieHHs HaHoOCOB cO 3HAUeHHAMHY
ri~(1,3—1,7) r¢p, OAHA H3 KOTOPHIX pacrnojaraerci B NPHYPe30BOH
30HEe, a BTOpas — B LIEHTPAJBLHOH 4YacTH oTMeaH (cM. pHc. 22, KpHBaAHA
[II). Takoe pacnpefieieHne Habaw0aaeTcs Ha OeperoBHX OTMeJadX C OT-
YeTJIHBO BHPAKEHHLIM TOABOAHHIM BaJOM, a4 Ha MNJOCKHX OeperoBblX
OTMEJISIX — NPH HAJHYHH JBYX 30H NOBHIUIEHHBIX CKOpPOCTEH BROJbLOE-
peroBoro Te4eHHs, COBMEMEHHbIX C 30HaMH pa30HBaHHA BOJH.

11.29. Tun IV. [IpuMepHO OAHHAKOBHIE 3HAYEHHS 3JIEMEHTAPHBIX
pacxojoB Ha Ooabiiefl YacTH WUPUHL Geperopofl OTMeNH K niaasHoe
yMeHbIIEHHE HX B NPHYPe30BOA 30He H y BHellIHeH rpaHHULl Gepero-
Boft oTmeJH (cM. pHc. 22, kpuBasi V). Takoe pacnpepedieHHe yaie
Bcero HabJiofaeTcss HAa OUYEeHb IOJOTHX LIHPOKHX OeperoBplX OTMeJafX,
0CO0EHHO B YCJAOBHAX MOCTEeNeHHOH TpaHcdopMauHH BOJH B lpejaesax
OT BHeEIUHeA rpaHHUB OTMEJH A0 ypesa.

11.30. Pacnpenenenne ocpexHeHHEX OTHOCHTENbHBIX BEJNHYHH 3Je-
MEHTAaDHBIX PACXOA0B HAa NOJOrux Geperopunix oTMeJdsXx 3a JAJHTEJNBHDBIH
MepHoj, HanpHMep KaKoH-AHO0 Ce30H roja WA Bechb Oe3seOCTABHDLIMH
MepHOJ, peKOMeHAYeTCA onpejeasitb no ta6a. 10.

OneHKka aKKyMyJSUHH HAHOCOB B NPOPE3H

11.31. Ta6auueit 10 peKoMeHAYeTCS MOJMHL30BATHCH TAKXKe AAS Of-
pefie/IeHUs] OTHOCHTEJBHOIO pacnpefesenls 00beMOB aKKYMYJAALUH Ha-
HOCOB B MpOpe3H, Mepecekamoliell BCIO OTMeNb H 3aKAHUWBAIOIMEHCH Y
ype3sa.

11.32. Idas npopesels ¢ nonepeuHLIMH pa3MepaMH B HeCKOJbKO
NeCATKOB MeTpOB, KOTOpHe MepeceKaloT Geperosnleé OTMeaH IIHPHHOK
100—150 M 1 mpocTHpPAIOTCA B Npeleskl CyLIR, OTHOCHTeNbHOE pacnpe-
feneine 00beMOB AKKYMYJSIUHH HAHOCOB PCKOMCHAYCTCH ONpejcsaaTh
no taba. 11,
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11.33. B npopessax, nepecekawmnux 6eperopbie OTMeJNH, OTKJaAbl-
BAeTCA YacTbh HAHOCOB, NePEHOCHMHX BJAOJAbLOEPErOBLHIMH TeUeHHSIMH,

npuyeM TeM OoJabiias 4acTb, 4YeM OoJblle OTHOCHTeJbHAs TIJYyOHHa

npopesu .g_“ (Hg— cpenHsis riay0OuHa, H3MepeHHAass OT NOBEPXHOCTH

cp .
BOALI A0 AHA npopesH; Hgop— cpefusas ray6HHa BoJAnl Haj Oeperosou

OTMeJIbIO, NPHMBLIKAIOWEd K MpOpe3H).

11.34. KoshpruHEeHT aKKYMYJASLUHH HAHOCOB dy, NpPEACTABJIAANO-
INHH CcOOOH OTHOLIEHHE BEeJHYHHE OTJIOKHUBIUKWXCH B NPOPE3H HAHOCOB
R, K o0umeMy KOJHYeCTBY HAHOCOB R, Nepemeuialouiuxcss BAOJL Oe-
pera uepes cTBOp OeperoBOH OTMeJH, pPeKOMeHAYyeTcs ompenensiTh IO
TabJs. 12. OHa cocraBjieHa HAa OCHOBaHHM AAHHBIX MHCTHTYyTa ruapome-
xasHKH AH YCCP no 3aHOCHMOCTH KaHaJioB Ha 0GeperoBnix OTMeNAX
BOJAOXPaHHUAHILA NMPEHUMYUIECTBEHHO NeCYaHWMH NOPOAaMH H JaHHBIX
[I. b. lllanoranosa no 3aHOCHMOCTH MOPCKHX KAaHaJMOB NeCYaHO-HJIH-
CTHBIMH U HJIMCTHIMH MOpOAaMH. B CBA3H ¢ 3THM NO HEH MOXKHO NMOJYYHTh
NpHOJMHNKEHHEIE BEJHUHHBI aKKYMYJISILHH HaHOCOB B Npope3dx, fione-
peuHblie pas3Mepbl KOTOPHIX IPHMEPHO Ha JBa MNOPAAKA INPEBHILAIOT
cpefHion rJayOuHY Ha O6eperosoift oTMe H.
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12. OUEHKA OBPATHUMbBIX BbICOTHbBIX AEPOPMALUH JHA
HA BEPETOBbBIX OTMEJAX

MecTtonosoxenre 30H BBLICOTHBIX gedopMalHH

12.1. O6paTtHMbie BLICOTHBIE JedOopMAallHK AHA NPOUCXOAAT KaK Ha
GeperopblX OTMeJIAX, HAaXOASIMIKXCHA B cTajMh dopMHpoBaHHA (Ha BO-
JOXPaHHUAKIIaX), TAK H Ha OeperoBnix OTMe/NAX, AOCTHTILHX B CBOEM
PAa3BHUTHH CTAAHH OTHOCHTENBHOrO AUHAMHYECKOro paBHOBECHA (HA
o3epax).

12.2. BroicoTHbie pfedopManuHd AHa OOGYCJOBJHBAIOTCS pPa3MbLIBalO-
ILHM JAeHCTBHEM BETPOBLIX BOJIH, MOTOKAMH Hakara H CKaTa, a TakKixe
BAONLOEpEerOBLIMU H KOMNEHCAUHOHHbIMH TeueHHsiMH. Ilox nefictBHeM
9THX (akTOpoB (POPMHPYIOTCH M NepeMellaloTes pPas3jIHuUHbiE aKKYMY-
JSATHBHbLIe 00pa30BaHKA, OCYLIECTBAAKTCA BHIHOCHI MaTtepHasa pa3Mbl-
BA M3 NMPHYPE30BOI 30HLI K BHEIUHEMY CKJOHY HJIH lepeHOoCH B o0par-
HOM HallpPaBJIeHHH.

12.3. Beanunna pruicoTHbiX JedopMalHH AHA 3aBHCHT OT MHTEHCHB-
HOCTH BOJIHOBHIX KoJjiefaTeJbHBLIX JBHXXEHUH H MEPEeHOCHBIX TEUYEeHHH,

Ta6avima 13

| BuicoTHBIE Ae(hOPMUILHH, M, NPH
VKJIOH RHA Ce’OHHbIX BeJIHUHIlaX KoneGanwuil
Geperopoit IMoboAz Atia yponus, M o
OTMeNH —_—T
<o0,25] 0.5 | 1 |1.5] 2
— | )
0,1—0,2 [Teckn pasHo3ep- },2 1,5 1,7 2 2.5
HHCTHIC |
JleccoBHIHbIE CY- 0,4 0.5 0,7 1 1,4
I'JIHHKH
] |
|
0,01—0,05 Ilecku pa3Hosep- 0,8 ] 1,31 1,6 1,8
HHUCTLIE I
| R . _—
0,02—0,08 Jleccosnaume cy- | 0,3 | 0,5 | 0,6 | 0,8 | 1
IFI'MTIHHKH

0,003—0,006 [leckn pa3nosep- 0,2 0,3 l 0,5: 0,6 | 0,8
HHCTBIE

i JleccoBuAHLIE CY- 02 |1 02 | 03] 0,4] 0,5
TAHHKH

60



OT BEJHUHIILI KoJiebaHHIl ypOoBHS, CTEeNEHH CBASHOCTH MOPOA H YKJIOHA
AHa OeperoBoH OTMEJIH.

Haunbonbiline oO6paTHMbie BBLICOTHHIE AeOPMAaUHH B YCJOBHAX He-
3HAUHTEJbHLIX KOJeOaHHH YDPOBHSI HaOMIOAAIOTCH B NPHYPE30BOH 30HE
Geperopo# oTMesJH H nagaxa. JepopMaluH yMEHbIIAIOTCH OT MaKCHMY -
Ma B MNpPHYpe30BOH 30He JAO0 HYJeBbIX 3HAYEHHH HA TrpaHULe Ha-
KaTa BOJIH Ha MJAAX H Ha BeplUHHe BHeIUHEro ckKJAoHa Oeperosoit oOT-
MEJIH.

OneHka BbLICOTHHMX Redopmaur# RpHYype3oBOH 30HBI

12.4. Jlnss opUEeHTHPOBOUYHOH# OLEHKH CE30HHBIX BLICOTHBIX jAedop-
MallUH TIpHYPE30BOH 30HLI OeperoBbIX OTMeJeH pPa3JHUYHOH KDYTH3HBI
NPH BLICOTE WITOPMOBHIX BOJIH (f;9), AOCTHraloOlHX Ha rAy0OKOH BOJe
1,5—2,5 M, W pa3JHYHbBIX BEeAHYHHaXx KoJMeGaHHH YPOBHH PeKOMEHAY-
eTCA HCNoJab30BaTh Tadka. 13.

12.5. B cayuyae CJO0XHOIO reoJOrHYecKOro crpoekuss 6eperoBom
OTMENH U NPH HAJHYHH CEe30HHLIX H3MEHEHHH YpPOBHS A0 HECKOJbKHX
METPOB BLICOTHHIe JeopManHH JHa HeoOXOAHMO onpeneaath OoJiee
AeTalbHO, C HCNOJb30BAHHEM HAaHHBIX HAOJIOJeHHH HJAH MeTOAa Npo-
riosa mo nmn, 13.1—13.11.

OueHka BbICOTHBIX jedopMaLinid HeHTPAALHOH 4acTH 6GeperoBoi oTmenw

12.6. BeicoTHEe AedopMallHH Ha WHPOKHX (B~150—500 ™M) H
nojorux (ykaos 0,01—0,005) GeperoBnix OTMeJIIX B yCAOBHAX He3Ha-
YHTENbHBEIX CE30HHBIX H3MeHeHHH ypoBHA (10 | M) pekOMeHAYyeTCs OI-
pPeleJIATh MO BLICOTe GOPMHPYIOUIMXCSH Ha JHe NOJBOAHHEIX BaJiOB B 3a-
BHCHMOCTH OT YKJOHA JHAa M BRICOTH BETPOBHIX BOJIH.

12.7. U3MeHeHHe BHICOTH NOABOAHBLIX BAJIOB, ONpEeNeasiOIMHX BLICOT-
Hble AedopManii Ha GeperoBeIX OTMeNAX C YKJoHaMK AHa okojo 0,01

J . T
t,=0,02 P .
>-17 =001

- )

-

Gl

Beicoma Bana M
™~

[nybuna wad epebnem Bana, M

Puc. 23. 3aRMcCHMOCTDb BBICOTHI MOABOAHOrO Bajga oT ray0HHbL HAA ero
rpeOHeM nNpuM Pa3JaHUHBLIX BHICOTAX BOJH M YKJOHaX JHA
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Puc. 24. KOHTYpb MPH3Mbl BHCOTHLIX fgedopMauuit, oOycCaoOBJeHHBbIX
nepemMeuicHHEeM MNOABOAHLIX BaJOB

I — npoduab pHA, 2 — cpeAHns JHHHUA fHA, § — rpaHHua Aebopmaunit sa cuer
nepepopMHPOBAHHA BaJios; 4 — rpa’HHun AebopMauufi nNPpHYype3oBOoR 30HM;
5§ — pe3yabTHpPYOUIMA KOHTYD npuisMn gedopMansuf

NPpH pPassHYHOH BLICOTE IWITOPMOBHX BOJH, NpefCTaBJeHO Ha pHC. 23
CIVIOIUHbIMM KpHBLIMH. BepxHHe NYHKTHPHhIe KPHBLIE COOTBETCTBYVIOT
ykJonam gHa 0,02, a uuxxaue — ykjaonam 0,005. CHaTHeEe N0 KpHBHM
PHC. 23 BeJIHYHHH BHICOTHHIX JAehopMauHil AJdA pPa3JHUHBIX TIAyOHH
Haj rpeGHsiIMH BaJIOB HeOOXOAHMO OTK/JAAaAbiBATL BHH3 H BBEPX OT OCpe-
HeHHOH NHHHH KHA CTBOpAa, OPHEHTHPOBAaHHOrO NO HOpMaJau K Oepery,
KaK MOKAa3aHO Ha pHc. 24.

Onpesenenne o6mero KOHTypa BbICOTHHX aAedopmauui 6eperoBoi oTMeaH

12.8. Ha npoduge pacueTHOro ¢Teopa ¢ HaHeCeHHHIMH KOHTYPaMH
BHICOTHRIX JedopMallud AHA 3a cYeT lepeMemleHHsi MOABOAHBIX BaJOB
(cM. 1. 12.7) oTkNajbIBaeTC] TaKXKe BeJHUHHA JepopMalHil npuypeso-
BOH 30HHI, NMpHHHMaemas no TabJa. 13.

12.9. BeawnuyuHa jaepopMauHH NPpHYpe30BOA 30HL OTKJIAALIBAETCH
B TOYKe ype3a BHH3 OT cpejHero yposHs BoAH (Cp¥YB) H BBepX OT HH3-
Koro yposHs soaul (HYB), Kak NokKa3aHo cTpeslKaMy Ha puc. 24. 3aTtem
OKOHTYpHBaeTcsi BCSl NpuU3Ma JAepopMauHit oT rpaHHlsal HakKaTa BOJIH
Ha NJAAXK, IJe BHCOTHRIEe AepOPMAIlHH PaBHK HYJIO, N0 TOYKH ¢ MAaKCH-
MaJIbHOH BeJHYHHOR JAedOpMaLHH B UEHTPaNbHOK yacTH OeperosoH
OTMeNH H Jajee 0 HyJeBuX Hedopmanuit Ha BHelllHeld rpaHuue Oepe-
ropoi ormeJH (CM. pHc. 24).

12.10. B cayuae AJauTeNbHOTO CTOAHHA YPOBHSA HAa BHICOKHX OTMET-
Kax MoJyuYeHHble KOHTYPLl NPH3MH JedopMailHH HeOOXOAKUMO CMeCTHTDb
BJEBO BAOAL NPODHJAA AHA H BBEPX A0 HOBOH OTMETKH YPOBHSI H OKOH-
TYPHBAaTh NPH3MY JONOJHHTEABHBIX JAe(hOPMAIHH H Pe3yAbTHPYIOUYIO
npusmy nedopMauHi, KaK noKa3aHo Ha pHc. 25. Huxuaa orubarwowas
pe3yqabTHpYIOMeH NpH3Mbl AeQopManHil HCNOAB3YeTCA IJIs pelleHHHd
BONpocos 3arayG/jeHdss Ha Oeperopoil OTMenH MnojBoAdAmneil TpyoOl
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Puc. 25. KoHTypnl BbICOTHBIX Aedopmauuid jHa Oeperosoil orTmeny
NpH AJHTEAbHOM CTOSSHHH YDPOBHSI HA BBLICOKUX OTMeTKax

! — ocpeAHenuuift npodHab; 2 — KOHTYpH npH3MW AedopMaunii; 3 — KOHTYpPH
NMPH3Mbl AONONHHTENBHBX gedopMmanufl;, 4 — pe3yAbTHPYIOWHA KOHTYD BBICOTHHIX
nedbopMauuft

27.22m 13.V. TH4e.
A

24

100 200 SO0 M

Punc. 26. I'paHHUBl KOHTYypa BbLICOTHBIX jaedopmMaunnid aHa OeperoBoOH
OTMeAH (CTpeJKH), TNpOBeAcHHLIE N0 npeledbHbBIM OTMETKAM COBMe-
WEHHBIX npodnaeH

pacceHBalOUIEro BBHINYCKAa, MNOCKOJbKY OHa NOKa3nBaeT TMpejelibHule
BeJIHYHHbBI Pa3MBIBOB 10 CTBOPY OGeperoBoH OTMEJH.

12.11. KOHTYpP NpH3MHBI BHICOTHHX fleopmMalKnit fHA HA CTBOpe MOXK-
HO NMONYYHTb TaKXe NyTeM COBMeElleHHS NPOoHUACH NOoc/eloBaTeJbHEX
NMpoMepoB H HHBEJHPOBOK, €CJH HMH OXBauyeHbl BCe OCHOBHBie (a3b
FHIAPOMETEOPONIOTHYECKOr0 PeXXKHMa BOJOEMAa H MPAKTHYECKH Bech JHa-
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Ma3oH H3MeHeHHH ypoBHs B GesseflocTaBHbLii nepHoa. [Ipumep onpepe-
JEHHS BBICOTHHIX AeQOPMallHil AHA TAKHM CNIOCOOOM NoKa3aH Ha pHc. 26.

13. NPOFHO3 BEPErOBbIX JAE®OPMALIMUA
HA BOJAOXPAHMJIULIAX

O0mHe noJoXeHUS

13.1. Ilpu o6pa3osBaHHy BOAOXPAaHHJHINA NMYTEM CO3JAHHA B peKe
NOANOPAa B NOJOXEHHUH OeperoB OKa3bIBAIOTCH CKJAOHH HAaANOHMEHHBIX
Teppac HAH HHBLIX FeOMOP(OJIOrHYECKHX SJEMEHTOB peyHOH HJOJHHHIL.
B HOBBIX YCNOBHSX CYLECTBOBAHHA, NMOJA AEHCTBHEM HOBBLIX AKTHBHBIX
NPHPOAHBIX (PAKTOPOB 3TH CKJOHHI TEPSAIOT paHee NPHCYMYIO UM YCTOK-
YHBOCTh H pas3pyuwaTca. I'JapHLIM aKTHBHEIM (akTopoM OGeperoBnix
nepeOpMUpPOBAHHH SBJAseTCS BeTpOBOe BOJHeHHe. [lox ero Bosfeiicr-
BHeM BbipabaThiBaeTcd noJjoras Oeperopas OTMeJdb, YaCTHYHO Bpe3aH-
Haf B pa3spyluiaeMhlil CKJIOH, YaCTHYHO aKKYMYJHpPOBaHHAsa H3 MaTepHa-
JoB paspyuweHHs (puHc. 27). B npenenax co speMeHeM YyBeJHUHBAIO-
uieficsi 6eperoBoit OTMENH NPOHUCXOAAT MepPpecTPOHKa BOJH H YaCTHUHOE
ralieHue ux sgepruu. Korpa ormens JOCTHraer pasMepoB, NPH KOTOPHIX
pacceHBaeTcs BCA BOJIHOBAf 3HEPrus, cnocobHast paspyluaTth 6eperoBoil
CKJOH, niepedopmupoBanue Gepera s3agepisaercs. Copepxalnvecs 8 pas-
DYUWEHHOM CKJIOHe TJHHHCTHE, INHJeBaTHe YaCTHIW H OpPraHHyecKHe
NPHMECH TMEpPeHOCATCS TEeYeHHAMH 3a TrpaHHIB OeperoBofi OTMeJIH.
AKKyMyJAsTHBHAA 4acTh OTMeJH GOpMuUpyeTcs W3 QTCOPTHPOBAHHOTIO
nmecka H raJibKM B MO pa3MepaM yCTyhHaer pa3MepaM pa3pyUIeHHOH No-
POJHL.
13.2. [lpu npoeKTHPOBAHHH PACCEUBAIOUIHX BHINYCKOB HA BORCXPae
HUJIHIAX ¢ He3aBeplIEHHBIM IHKJOM (opMHpOBAHNA Oeperos HeoOXxo-
AHMO HMEThb TPOTHO3 ITOrO Mpoilecca Ha CPOK CYUIeCTBOBAHUA COOPY-

Puc. 27. Cxema OeperoBoH oTMmeawu
abca (Qp) — obbveM paspywenusa; bdeb (Qa) — ob6beM AKKYMYAauUHRl, 4 — BHell-

HUA Kpait Geperorofi orMeau; H, — rayOHHa pasmuisamoulero ReflCTBHS BOJIHH.
AZ, — cpaGoTka BofloXxpaRuAnla; B, — mupuxa 6Geperopoii ormenn; Ly —~ cMme-

medue OGeperosoit JHHHH, ¢—f — KpHBOAHIelHbIf yuacTok npodunst, J — d —
NPMMOJAHHCIHHBIN YUACTOK npodpuas
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xKeHHda, CocrapjaeHHe TAKOro NPOrHO3a CBOAHTCA K MOCJAEAOBATENbHOMY
PElIeHHIO CcJeAYIOWHX 3ajad:
pacuer BOJHOBOIO peKHMa BOJLOXpaHHMJAHILA NPHMEHHTENLHO K pac-

cMaTrpuBaemMoMy yuacrky Oepera;

pacuer npoguHaa npegenbHoH (ycTroinuHBOH) OeperoBoH oTMeaH M
PaclnoJiOXKeH#s €¢ OTHOCHTEeJbHO CYLeCTaylOWero paspyliaemoro 6epe-
rOBOro CKJOHA;

NporHo3 6eperosoil OTMEJIH U ee paclnoJoXeHHs Ha 3aJaHHKHA CPOK.

Pacuer BOJIHOBOTO peXXHMa BOROXPAHUJIHINA NPUMEHHTENbHO K 3aJaHHOMY
y4yacTky Oepera

13.3. Pacuyer BONIHOBOI'O pexHMa 3alaHHOro ydactka Gepera Bojo-
XPaHUAHINE BKJIOYAET jABe MOCJeJOoBaTeJbHO pellaeMble 3aJlauu: ofnpe-
AeJIeHHEe BeTPOBOI'O peXXHMa pPaHOHa BOJOXPAHHJHINLA H HAa OCHOBAHUU
9TOro — OnpejesjieHHe BOJHOBOrO pexXHMa YyuacTka Oepera.

Hcxonnnii MmaTepyas A4asa onpejesieHHs BECTPOBOro pexHMa BOLOXpaA-
HUJAHILA MOXHO noayuurh B CnpapouHHke no kaumaty CCCP(u.lll,
Berep) @'ockomrugpomera. A HCnoJb30BaHHA STOrO0 MaTepHaJsa B
BOJIHOBBIX pacueTax TpebOyiOTCA €ro COOTBETCTBYIOUIHH 0TOOp M nepe-
paboTKa.

ITlomecsiuHBle cBeJleHHA O NOBTOPAEMOCTH pw BeTpa olpelelIeHHOMH
rpajgaliid cxopocTH W M onpepeseHHLIX HaNnpaBJIeHHH ¢ MO BOCHMH
pymbaM, nojyyeHHHE HAa OCHOBE YeTHIpexXpa3oBhiX HaAOGJIOAEHHA U NpH-
BOAUMEIE HeNnoCpeACTBeHHO B Tabja, 7 cNpaBOYHHKA, BLIPAXAIOTCA B
NMPOUEHTAX OT YHCJA 3aMepEHHBIX cKopocTeH B RaHHOM Mecsle. Ilo-
BTOPAEMOCTE LITHAEH pp, NPHBOAUTCH NONMOJAHHUTEJNBHO TaKXe NMoMecsy-
HO B OTHAeJNbHOU TabJiHle B NPOLUEHTaX
OT TMOJHOIo ydcjaa HabJioaeHHH B JaH-

HHIH Mecsl. §

IAs BONHOBEIX pacueToB HeoOXogu-

Mbl CBEeJEeHUS O BeTPax TONbBKO YeTH- ¢,
pex HaBeTpeHHbLIX pymboB (pHc. 28), u

NMOBTODAEMOCTh BETpPa JaHHOH rpaja-

LHHY CKOPOCTH H AaHHOro pymba HeoO-

XOAKUMO HMeTb B NPOUEHTHOM BLIpaiKe-

HHH OT TNOJHOH NPOAOTIKHTEAbHOCTH ¢3
6e3sieflOCTAaBHOTO MNEpHOJA, COAEpPXKa-
[er0 HECKOJAbKO NMOJHEIX M ABa HeloJ-
HelX (nepBhIi M MNOCJeAHHH) Mecsanua,
HJIH OT MNOJHOro 4HUcaa Habawjaenuit
3a STOT HNEPHOJ, BKJAOYAsg H IUTHJIH,
Ias storo paHHele TabJ. 7 No BCeM G
MecsillaM TNepecuHTHIBAOTCA N0 ¢op- 3
MyJie

|
I
|
|
|
I
|
|
|

nen (100 — po)  pw
p - 100 2 nﬁﬂ. ’ (85)

|
|
|
l

rie ngg— NOJHOE YHCAO HAOMIOAEeHU N
3a AAHHBLIH MecaAln, WJAR 32 Oesneno- Puc, 28. Pacnoaoxenue pym-

CTAaBHYIO €r0o YacTh; 00B H YyrJoB MoAXoaa oy OT-
2ngp— MOJMHOE YHCAO HabaAwae- HocHTeabHO OeperoBoi NHHHUH
HHIA 3a Bech GesJiefOocTaBHHIH NEpHOJ. (npumep)
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[loxydyeHHble 3HAYEHHA P o, BBIPAXAKWOULHE NOBTOPAEMOCTh B JAadH-
Hblii Mecsill BeTpa AaHHOH CKOPOCTH H HanpapJeHHs H OTHeCeHHbIe KO

BceMy 6e3J1e/lI0OCTaBHOMY NEPHOAY, 3aTeM CYMMHDYVIOTCS 110 BCeM MecH-
waM. [lpumep noapobHoro nepecyeta gaHHuX CrpaBoYHHKA N0 KJAHMATYy
CCCP npusoauTcs B npua. 6, n. 1.

13.4. IlokazaHKsa NOBTOPAEMOCTH BeTpa, NPHUBOJAHMBIE B TabGauuBax
CripaBOYHHKA, OTOOpPAaXKaiT CTeneHb 3allHUINEHHOCTH MAaHHOU MeTeo-
CTaHIlHH, KOTOpPas OLEHHRAETCA YCJAOBHEIM WHPpoM. as nepexoxa ot
NOKa3aHUH STHX CTAHUHH K YCJOBHAM OTKPHITOro BOAOEMa HeOGXOAM-
MO BBeJieHHe MOoNnpasoyHOro Ko3g@PuiuHeHTa, 3HaUueHHE KOTOPOro xoused-
JeTcs npakThueckHd or 1,3 no 3. IIpH HeoCcyllecTBHMOCTH CIIelHAJbHOTO
aHaJlu3a BCeX MMEWUIHXCHA MATEPHANOB N0 BeTPY DEKOMEHAYETCH OpHeH-
THPOBATbCSl B BOJHOBBLIX pacueTax Ha OAHY H3 CTaHILHH paftoHa, MMelo-
IIYIO HAWMEHDbLIYIO 3allHILEHHOCTh, BBOAS K NOKa3aHUSM Nonpasky 1,5.

13.5. BosiHOBOX peXXHM pasJHUHbLIX y4yacTKoB Oepera BOJAOXpPaHH-
JIHI2 He OJAHHAKOB, NMOCKONbKY OH MOMHMO peXHMa BeTpa, NpakTHye-
CKH OJHHAaKOBOTO JJISi BCEro BOAOXPaHH/JHUIA, B OOAbLIOK CTelNeHH
3aBHCHT OT OpHeHTauHH CEeperonoH JHHHH NO CTOPOHAM TOPH3OHTA H

OT BEJHUYHHB pPa3roHoB W npodpuas naHa (rayOHH) HAa pasroHax no oc-
HOBHBIM HaBeTpeHHBIM pymbaM.

MecTHble 0COGeHHOCTH BOJIHOBOTO peXHMa yyacTKa Oepera Belpaxa-
IOTCS1 BOJTHOBBIMH XapaKTePHCTHKAMH, KOTOpbieé M0 YeThipeM HaBeTPEH-
HhiM pymOaM BeIPa)awT B rpapHuyecKoH (popme CBA3b MeXKAY BLICOTOH
BOJIHLI H CKOPOCThIO BeTpa. PacueT BhICOTH BOJHHI A JJs1 33aJaHHOH
CKOPOCTH BETPa BHINMOJHSAETCH HA OCHOBE CVYIIECTBYIOULHX pacUYETHHIX
METOAOB, H3 KOTODHX MOXKHO DPEKOMEHAOBAaTh MeToJ bpacnasckoro
KaK HauboJiee NpUcnocobJeHHBH K YCAOBHAM BoAoXpauHauu;. Ob6pasen
BOJIHOBBIX XapaKTEeDHCTHK NMpHBeJeH B NpuJ. 6, n. 2 Ha puc. 82.

13.6. HMcnoan3ys BOJHOBbLIE XapaKTeDUCTHKH YyyacTtka Oepera,
CBeleHHS O MOBTOPAEMOCTH BeTpa pPas3JIMYHLIX HanpaBJeHHH H pa3-
JUYHLIX Tpajalliii CKOPOCTH, OTHeCEHHBIE KO BceMy O6e3JeJloCTaBHOMY
NepHOAY, NepecYHTHIBAIOT HA COOTBETCTBYIOMHE NMOBTOPSAEMOCTH H obec-
NeYeHHOCTH BHICOT BOJH. lIpHMep Takoro mnepecuyeTa NpHMeHHTENbLHO
K ycaosuaM npumepa 1 npua. 6, n. 1 npuseden B taba. 23. [Ipn ucnoab-
30BaHHH MaTepHasJoB Npua. 6 rpajanH¥ cCKOPOCTH BeTpa NPHBOASATCH
C NnonpasKoM Ha 3alUIIEHHOCTb CTAHUHH B COOTBETCTBMH ¢ m. 13.4
HacToAWUX PexoMeHAAalHH.

CBA3b BLICOTHI BOJIHBI /i ¢ ee 00ecneYeHHOCThIO MOJIYYaeT UeTKOe
rpaguueckoe BhIpa’KeHHe, €CJH Ha rpadHke BMeCTO HENOCPeACTBEHHO
obecneueHHoctH P orkaazwiBaTh lg P (puc. 29). Kpusasa, nuposefeH-
Hasi 110 YeThIPEM HAaTYPHBIM TOYKAaM, XOPpOLIO aNIPOKCHMHUPYETCH CHEAYIO-
LIHM aHaJHTHYECKHM BbIpaXKeHHEM:

lg P=ah®+xht-1gP,. (86)

3nech 1g P; cootsetctByeT ;=0 M onpefiensieTcs No rpaduky; x,=

=ctg y, rie y — yroa HakKJOHa KacaTeJbHOH K 3MNHDHYECKOH KPHBOH
B TOYKe hy; lg P; TakxKe onpenessiercss no rpaduky; NMokKasaTeab napa-
MeTpa mnapaboganl a BBIYHCAAETCA NO (QopMmyJe

6, — x;ﬁy
5

B xoropo#t 6,=lg P,—Ilg Py; O,=hy—h,; 1g P, oTHOCATCSH K obecne-
YEHHOCTH BOJIHHE HanOoJblueil BHICOTH, NOJYYEHHOH IO HATYPHBLIM Hab-
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Puc. 29. 3mpupu- B
yecKas CBfR3b MeX- S . - 3
AY BbICOTOH ROJIHDBI !
h u norapugmom Cebepo—Janad
ee o0ecneyeHHOCTH ' I "
Ig P no uerwipem _ 4
TOYKAM HATYpHBIX
HaOJropeHud. 3ua-
yeuna h, n lg P,
OTHOCATCH K BepX-
Hel npegeabHol Ha- — 1 ~1
TYPHOH TouYKe. 3Ha- g, \ |
yekua Ig P,, oT- ! 1T f “
HOCSA M Hec K h= 1o p
=0, cHumawTCca C J
rpatnka -3 UgB -2 -1 g 1 lgP 2

~

sofenuam. [Ipumepn nocrpoeHus 3aBHcHMocTH 1g P=f (h) ans pas-
HBIX PyMOOB npHBeieHH B nNpHI. 6. )

Ob6ecneyeHHOCTh P, HanboJbluel BOJHLI, HaOJMIOJaeMOH OAHH pa3s
3a T aer, onpefensercs no ¢opmyJe

100
Py= TZngn ° (88)

Boicora 3T0fi posiHbl MOxeT OBITH NOJAyueHa IJA Ka)KAOro u3 pymOoB
HAH HenocpejacTBeHHO W3 rpadukoes lg P=f (h) HJIH BbluHCIEHA IO
ypaBHeHu10 (86), pelnleHnoMy OTHOCHTesabHO h. IIpHMep Takoro pacuye-
T4 C BhIJeJleHHeM 3HayeHus h Hauboapwero H3 BceX pyMOOB npHBejeH
B Taba. 24 npua. 6.

13.7. DnemeHTapHOe KOJHYECTBO 3HeprHH d3, NEPeHOCHMOEe B Te-
HeHHE roZa BOJAHAMH BCeX
HalNpaBJEHUH, JeXXAUlHX B h
HHTepBaJe BhicOT dh, BKJIO- 7
dalomeMm BHCOTY h;, PaBHO

— 2.5 D

dI = 7,95T6‘,1h3 Z (P;;
f

cos @j) dh, (89)
rae  Tgy — noaHast npoxoJ-
KHUTEJBHOCTL Ge3/en0CTABHO-
ro nepuojga, u:

¢j— yroJl nojaxojia BOJH
f-ro pywmba:

P;j— nJOoTHOCTHL BEPOSAT-

HOCTH NOABJEHHA BOJHL h;

HalIpaBRJeHHA @;. JTa Bepo-
SITHOCTh  BLIYHCASETCA IO

£ ]
)3 €059, F3 0, Py cos,

popmyae g 4 g8 12 45 2 24 28
P;j=2,3026P (2ah;+x,), v 68wz A

i : (90) Puc. 30. Pacnpeaeaenne BOJHOBOI
B KOTOpOoH a M x; Te xe, 3HEPrHH MO BLICOTAM BOJH
YTO0 H B (b()phly.ﬂe (86). Ha I — pudpdepenunanbuoe; 2 — cymmapuoe
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puc., 30 mpuBeaeH NpHMEepPHHH rpadHK 3aBHCHMOCTH hf-52 P;; Cos @;, 2
j

TakXe cyMmMmupylomas Xpusas ZZh%°P;; Cos @; ans Bcero nuana-
{
30Ha 3HauyeHHH h, B3ATHIX 4Yepe3 paBHbLle HHTepBaauw Ah. IIns nepexo-

la K NOJIHON 3HepTHH J, NPHHOCHMOH B Te4YeHHe roja BOJHAMH BCeXx
pa3MepoB M BCeX HanpasJleHHH H OTHECEHHOH K €JIHHHIE NPOTSKEH-
HOCTH Oeperosoit JHHHH, NPHBEAEHHYIO Bhile Z 2 cJAeAyeT YMHOXHTh
Ha Kosddunuent 7,95 TgaAh L]

3= 7,957‘6‘12; (hf*%P;jcos@ ;) Ah. (91)
4

[lpuMep nocTpoenuss rpaprka SHEpPrHH H onpejeseHHf NOJHONR 3Hep-
ruy O npuBejeH B npumepe 2 npuJa. 6, n, 3.

[Iporno3 GeperophXx aedopMallHH HA 3aJaHHBIH CPOK

13.8. Ilporuo3 Geperosuix fedopMalHii Ha 3aXaHHBIH cCpoK Tpeby-
eT NpeABapHTENBHOIO ONpeAeJeHHS pasMepoB M NMOJOMeHHa GeperoBOo
OTMEeJIH, Haxoasdluelicsds B npejesibHOH CTajJlHH Pa3BHTHA.

[Mpoduaw ycroliunsoit Geperosoii oTMean (CM. puc. 27) cxemarnue-
CKM pa3buBaeTcs Ha jaBa y4acTKa. BepxHHl — KPHBOJAUHEHHHIH, pac-
NPOCTPAaHAIOUUACA B I'MYOHHY OT HOPMaJbHOTO MOANOPHOIO YpOBHS
10 rnyOHHBE H,, pasHOH pa3MHBAKUIEMY JAeHCTBHIO pPacueTHOH BOJIHH
H NMpAMOJHHEHHOro NMPOAOJAKEHHS, NPOCTHPAIOLIETOCA Janee B TayOH-
HY Ha BeJUYHHY AZg, DPABHYIO BeJIHUHHe cpalbOTKH YPOBHA BOAOXPa-
HHJHIIA B TeueHue GesneaoctasHoro nepuona. Ilpu copMmemenun ropu-
30HTAJLHOH OCH KOOpPAHHAT X ¢ JHHHEH HOPMAJBHOrO INOAMOPHOIO
YPOBHSI H BePTHKaJAbHOH OCH Yy, HanpaBJeHHOH BHH3, KPHBOJHHEHRHAA
YacTh NPpOPHJS ONHUCHIBAETCA YpaBHeHHeM

= QoY - BoY- (92)

[IpaMonHHefiEbIT yuacTOK NpoduaA HMeeT YKJAOH, KOTOPHIH XapaxTe-

PH3YEeTCa OTHOIUEHHEM

dx
dy = 20,04 - Po- (93)

Orciofla noayyaioTcsi c/JeAYyIoliHe BhIpa*KeHKHd AJS1 LUHPHHBI KPHBOJH-
HEHH OTO Bgy H NpsaMOJHHEHHOIO Bgg yyacTKoB Oeperosod OTMeJH:

Box = @ H2 + BoHoi Bon = AZ, (2a,H, -+ B, ). (94)

Bxopsmue B S5TH ypaBHEHHS Ko3(ppHOHeHTH &, U P, onpegeasiorcs
yepes 3MNHUpHUYECKH YCTAHOBJIEHHbLIE XAapPaKTEPHLIE YKJOHH OTMeJH —
YKJIOH Ha ypese BOJAH iyp H YCJHOBHBIH YKJIOH OTMEJH {3— Y BHIPaXKaloT-
Cs 3aBHCHMOCTAMH
iyp"'_' io . 1
Qo = 0iypio ° Bo =

ivp " (95)
BenuunHa 3THX YKJIOHOB B24BHCHT OT KDPYNHOCTH OTCOPTHPOBAaHHOTO
MaTepHana, H3 KOTOpOro (OPMUPYIOTCH COOTBETCTBYIOILHE YYAaCTKH
OTMENH. ITH KPYMHOCTU ONPefeARIOTCA HWCXOAR W3 PPaKNOHHOTO co-
CTaBa, CyMMapHO XapaKTepH3YyIOulero nopojn!, cjararwuiHe paspyiuae-
MbIH OTKOC. M3 nosiHoit KpHBO# (DPAKIHOHHOrNO COCTABA HCKJIOUAIOTCH
¢pakuuyu auamerpom MeHbwe 0,05 MM, MOCKONBKY 3TH (pakKmHUH YHO-
CATCA TEYEHHAMH B BUJAE MYTH H He yvyacTBYHOT B (ODPMHDOBaHHH OT-
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mesn, Ocraswiyecs QpaKUHH B NPOUEHTHOM BBIPAXEHHH OnpenessioT
KO3(POHIHEHT AKKYMYJASIUHH, T. €. OTHOWEeHHEe 06beMa AKKYMYJISITHB-
HOH YaCTH OTMEJH K NOJHOMY o0beMy paspywenua. Cpeauue u3s 10 %
HanOosiee KPYMHBIX OCTaBIUHXCS (QPAaKUHH ONpPeAeNdAIOT YKJAOH {yp,
cpeatde u3 30 % HauMeHee KpYNHLIX ocraBUIMXcst PpakKuMit onpefe-
JSIIOT YKJAOH ig. IMIHPHUYECKH NPHHATHE 3HAYEHHS 3THX YKJOHOB, CO-
OTBETCTBYIOUIHE KPYNHOCTAM (pakuMi, npuBeseHbl B npHa. 6, n. 4.

Y KNOH BHEUIHero nNOABOAHOrO Kpas ormend tgygo (y4actok d—e
Ha puc. 27) peKomenayetcs fIpHHUmMate paBubiM 0,5, Haasoauuiii ckJaor:
(yyacTok a—c¢ Ha pHc, 27) He JONXKEeH NpPHHHMaThes 6oJiee NOJOTHM,
HeM paHee ecTeCcTBeHHO cgopMHpoBaBwHicAa. B npeapapHTeNbHBIX
pacyeTax peKOMeHAyeTcd NMJA NEeCKOB M HeCBA3HBIX NOPOA NPHUHHMATDL
tg Viue=0,5, 47151 cBA3HBIX TPYHTOB tg VYyc=1. B CAOXKHLIX cayyagx —
NPH OYeHb BBLICOKHX CKJOHAX, NMPH BO3MOXHOCTH 0Opa3oBaHHA OMOJ3-
Hel — K pelUeHHI0 BONPOCAa O HAABOAHOM CKJOHE JOJMKHBI NPHBJIEKATb-
CA CHelHuaJUCTbl MO ME€XaHHKE I'PYHTOB.

[TonoxeHHe MOJNIYYEHHOrO pacyeToM nNpodUas OTMENH OTHOCHTEMNb-
HO NepBOHAYAJBLHOrO €CTeCTBEHHOro npoguiaa 6eperoBoro oTKoca onpe-
JenseTca NyTeM TakKoro rpagHyeckoro cosMmelleHus npoduget, Koto-
pblif COOTBETCTBYET paHee OlpefeJeHHOMY KO3(POOHUHEHTY aKKyMyJif-
nuu. I[lpuMep pacuera KOHEUHOH cTagHH Oeperosoro nepedopmupoBa-
HUS NpHBeAeH B mpua. 6, n, 5.

13.9. [Tpu smbope BHICOTH pacueTHOH BOJHLI A, MO XKOTOPOH onpe-
Jensiercss ray6HHa pa3sMbiBawouero gedctsusa H,, B NnpakTHuecKHX pac-
yeTax He cJaejayeT YUYUTbiBaTb JeHCTBHE HaHOOJee BLICOKHX BOJIH, CYM-
MapHasa 3Heprufg KOTOPLIX B pe3y/JbTaTe PeAKOH UX MOBTOPSAEMOCTH CO-
CTaBJIf€T HeCYUeCTBEHHYIO 4acTb o0Llero BOJHOBOIO 3HEPIreTHUYECKOro
OaJsiaHca. B KauecTBe pacyeTHOH peKOMeHAYeTCsi NPHHATbL BHICOTY BOJI-
Hbl A, OrpaHHYHBAIOULYVIO HA BOJIHOBOM 3HepreTruveckom rpadHke (cMm.
puc. 30) o6aacTh BHICOKHX BOJIH, cyMMapHasi pa6oTa KOTOPbLIX COCTaB-
asier 5 % ob6weit paGoTH BOJH.

nyGuHa pasMmbiBamoIlero JeictBust H, BOJHH BbicCOTOH A MOXeT
ONpeleJATLECA MO NPHOJHXKEHHOH (popMyJe

H, = 0,64h arsh 8, 14, (96)

JJas ynpomeHHs pacyeTOB NpuBoAuTca Taba. 14:
Ta6auwna l4

( h, M 0,5 ] 1,5 2 2,5 3 3,5 4

-1 1 |

I

HO,MI 068 | 1,72| 3 | 43| 58 | 7.3 | 8,85 10,4
|

Heckoabko 60AbLIYI0 TOYHOCTb JaeT rpaHK 3aBHCHMOCTH BeJHUH-
Hbl H 5 OT BRICOTH BOJIHE A, B KOTOPOM YYHTBLIBAETCA CTE€NeHb YCTOHYH-

. . "
BOCTH YacCTHI, GOPMHUPYIOUHX BHEWIHHA KPaH OTMeNH —1 (puc. 31). 3Ha-

yeHHs NOKasaTeNs YCTOHYHBOCTH AJiA pPasJHUHOH KPYNHOCTH OTJIOXKe-
HHI{ MNPHBOAATCS B OpHA. 6, n. 4. )
13.10. TlpornosupoBaHue OeperoBux aAedopMauuit Ha 3aAaHHBIH
CPOK OCHOBKLIBAETCH HA CJEAVIOUIHX TOJIOXKEeHHAX:
4) CoCTOsiMHe Mpollecca onpejessieTcs Moxkasartejaem n< |, Koro-
PbIH BbipaXaeT OTHOLIeHHe MIHOBEHHOH LIHPHHH OTMeJAH b, K npejensb-
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Puc. 32. Crapuun pasBurust GeperoBoH OTMeJaH

HOH WIHpHHe Bg,. [IpH Bcex 3HayeHHsiX mokasaTesiss n TAYOHHBI B KOHILE
KPHBOJHHEHHOI0 yyacTKa npoduas M Ha BHelIHeM Kpae OTMeJiH ocCTa-
IOTCS HEeH3MeHHLIMH H PaBHBLIMH COOTBETCTBeHHO H,H Ho1+AZg, winpu-
HBl K@ 3THX YYacTKOB B COCTOSHHH 1 NPHHHMAIOTCA PaBHBLIMH

bﬂH — nBOK; bon —_— nBﬂ]]- (97)

[lonoxennss orMeaHu B COCTOSHHH 1 OTHOCHTEJNbHO HAYaJNbLHOTO Gepero-
BOro npoduas nonyuaioTcss rpadHuecKHM cOBMelleHHeM mpodunaeit ¢
COOJMI0JeHHEM YCJOBHS aKKYMyasauuu (puc. 32). ITuM crniocoboM ycra-
HaBJHBaeTCA CBA3L MeXAY 00beMOM pa3pyuleHHS ®Op H CTagueH pas-
BHTHST OTMEJH, KOTOpass MOXeT OLITb Bbipa)XeHa COOTBETCTBYIOLIHM
rpadbuxkom (puc. 33);

0) B mpepesax paspuBalomedcs OeperoBOd OTMeNH TPOHCXOAMT
YAaCTHYHAas NOTeps BOJHOBOH 2Hepruu 3, NOCTyNAIOUIEH B TeUeHHe TOAA
K ee BHEIIHEMY Kpaw. JTH NOTEePH NPUHHMAKTCA NPONOPUHOHANbLHLIMH
OTHOCHTENILHOU IIHDHHE OTMeaH n. Torjxa KOJAHYECTBO I'OJOBOH 3HEPTHH
3, pacxojyeMoH Ha paspylleHHe Oeperoporo oTKoca, PaBHO

5= 3 (1 —n); (98)
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B) Ha nepepaboOTKy
| M® nopoasl, cJaaralouei
OGeperosoit otkoc, Tpelby-
eTcss 3aTpaTuTh Ep T/M
BosqiHoBoi#t 3Hepruu. Con-
POTHBJIAEMOCTh BOJIHOBO-
MY BO3JAEHCTBHIO DPa3JIHY-
HbIX NOpOJ BeCbM4 pas-
JIHYHA H 3aBHCHT He TOJb-
KO OT CBOHCTB NOPOJKI, HO
H OT TOrO, HAaXOIMTCH JH
MOPOAA B HEHApPYUIEHHOM
COCTOSIHHH WJH¥ BOJAHA ne-
pepabaTLiBaeT  BepXHHe
cJIOH OTKoca, Oo0pyuuB-
HHecsl B pe3yJabTatTe NOK-
MLIBA HX OCHOBAHHHA. 3Ha-
yeHHA KO3hPULLHEHTa Coll-

3=3(1-n)10%

DOTHBJSIEMOCTH NOpPOx €, 0 0
B HX HeHapYWeEHHOM H 6,2 64 g6 0.8 1
HapyUIeHHOM COCTOSIHUH, b/Bl,:”

YCTAHOBJEHHLIE Ha OCHO-
Be CYIECTBYIOLIEro ONpi-
Ta, TNPHBEAEHHl B IIPHJI.
6, n. 6. B pacuer caejyer @ p b

BBOAHTE CpeAHeB3BelleH- Q. —m or B,= n

HOe 3HaYeHHEe Ep, pPaCCUH- P

TaHHOEe I10 BceMy Oepero-

BOMY CKJOHY, C OTHeceHHeM K HeHapYLIEHHBIM nopojiaM nHxuHue |,5—
2 M CKJOHA.

13.11. M3 yxasanHoro BhlIe CJAEAYET, YTO YBEJIHYEHHIO IIHPHHH
oTMeNIH OT by RO by, T. €. nepexojy OTMENH M3 COCTOSHHSA 7y B COCTOS-
HHE Ny, COOTBETCTBYeT 00beM paspylU€HHA B OTHOCHTEJbHOM BHIpaXKe-
HHH mga— my (cM. pHc. 33). KosauyecTBo 3HepTHH, noTpedHOE AJA 3TO-
ro paspyileHus, paBHO &p{2,(my—m,), T. CpeaHsas rogosas pabora

91185

(T/roj) BOJMH MPH 3TOM COCTOSIHHHM OTMEJH 3cp= "5, HJH

Puc. 33. [padhux 3aBUCHMOCTH

&Ranki ) . (99)

Hns MoNyyeHHS HYXKHOro KoJiHuecTBA SHepPruH NpH NPHBEAECHHOH TOJ0-
Bofl noxaye norpebyercs Af jger. Orcioga caeayeT

ny -+ n
HJTH AL3 (1 __I_Q_L) = ep8p (Mg — my) (100)
N Epllp (Mg — my)
At = Myt iy | * (101)
3("‘ 2 )

CyMMapHYI0 NPORONXKHTENRHOCTE OT HAYaJBHOTO COCTORAHHS OTMe-
nu n=0 a0 a1060ro APyroro sHaueHus A MOXKHO TOJYUHTb NMYyTeM JeJe-
HHUSA BCEro npomexkyTka oT 0 f0 n Ha 3JeMeHTAPHLIE HHTEPBAJAHW H MNO-
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CJAEAYIONMM CYMMHPOBaHHEM COOTBETCTBYIOWHUX 3Hauenuit Af. [Mpumep
TaKOro pacuera npuseaen B npuia. O.

{)
B cdydae, KOorjd 34BHCHMOCTD ‘Q‘E OT n MOXeT ObITh npeiaActasJacHa
P

ANMNPOKCHMHPYIOUIHM AHAJHTHYECKHM BbIPaXXeHHEM, CYMMHpOBaHHe
3HaueHH# Al MoxeT ObiTh 3aMeHelo HWHTerpuposaHueMm. Ecsauv, B Yact-

Wp

HOCTH, NMPHHATL 3TY 3ABHCHMOCTb JIMHEHHOH, T. €. M0JaraTth o_=n,
T0 ypasHenne (101) mpumer BHA y
Al = — n, Ty (102)
51—
AW, nepexoass K OeCKOHeUHO MaJIkiM HHTEDPBAJaw,
enldpdn
t'_B(l—-n)' (103)
[Tocne HHTerpHpOBaHHMA moJyvaeM
g 82
t = ~"521In (1 —n). (104)
PemaeM 3T0 ypaBHeHHe OTHOCHTeJAbHO n
ot
Wp
3aMeHHM n=g- H H3 TNOCJEJHEr0 YpaBHeHHs MNOJYYHM
p
O It |

14. PASMEILEHHUHE PACCEHBAKOUIHX BbINMNYCKOB
B BOMLOEME U BblbOP ONTUMA/JIbHbLIX BAPHAHTOB
HX KOHCTPYKLHUH

BuiGop MecT pasmeiieHusl pPacCeHBAIHUX BbBINYCKOB

14.1. BuiGop MecT pa3MelieliUsl pacceUBalOUIHX BLIITYCKOB OCYLIECT-
BJAAETCH B COOTBETCTBHH C OCHOBHBLIMH TpeOOBAHHIMH, NpelbABJAAEMEIMH
K BBINYCKaMm CTOYHHIX BoX (cMm. nn, 1.1—1.19), ¢ yueroM BCcex 3JeMeH-
TOB THAPOMETEOPOJNOrHYeCKOro pexHma BojoemMa H AHHAMHKH Oepero-
BOH 30HBI YUaCTKa H C YUeTOM OXHAaeMoro pa3baBJeHHs CTOUHLIX BOJ.

14.2. Ilpu cobJlofieHHB OCHOBHLIX TpeboBaHHH, NpeALABJSIEMbIX K
BLIMYCKAM CTOUYHBLIX BOJA, NPEANOUYTEHHe OTHA€TCHA ydacTKaM, Ha KOTO-
PBIX OCHOBHBLIE 3J1€MEHTh T'HAPOMETEOpPOJIOTHYECKOIO0 pexkKuma, Mmopdo-
JIOTHA H YCJOBHSA NPOH3BOJACTBA CTPOHTENbHBLIX PaboT XapaKTEepH3YIOTCH
CACAVIOIHMH (aKTOpaMH:

KoJqebaHHUsl YPOBHS He3HAUYHTEJNbHL! MO BEJHYHHE H He NMPHBOJAAT K
CYLleCTBE HHBIM H3MEHECHHAM BETPOBOrO BOJHEHHHA, TEYeHHH, NHHaMHYe-
CKHX npoueccos Ha 6eperoBod OTMeJIH, He CO3Aal0T 3aTPYAHEHHH CTPOH-
TeJbCTBY H 3KCHNJAYATAllHH COOPYXEHHH;

BETPOBOH H BOJMHOBOH peXXHMbl, 4 TAKXKE PEXHM TCUEHHH MEHSIOTCH
M0 CE€30HaM roja HEe3HAYUTEJBHO H OHJAaronpHATCTBYIOT YAOBJETBOPH-
TeJbHOMY pa36aB/eHHIO CTOYHBLIX BOJ U NepeHOCY 3arpPA3HSIOIIHX BOAY
BELUIECTB HAa TAKHe YHAaCTKH BOJoOeMa, rle OHH He TPHBOAAT K BPEAHBIM

72



NIOCJIeACTBHAM H He BbI3LIBAIOT 3aTPYAHEHHN B XO3AHCTBEHHOM HCIOJb-
30BAHHH BOJOEMA;

TePpMHYECKHH H JMelOBHIH pPeXXHMbl Heé CO3JaKT 3HAaUHTEJbHEIX 3a-
TPYAHEHHH 3KCIJAyaTaluH COOPYXeHHH H pas30aBJ/IeHHIO CTOYHKIX BOJ
B NepHoAn CTpaTHOHKALUHH, WYyroobpa3oBaHUA H JeZ0OCTaBa,

reosiornyeckoe crpoelHe Gepera He Cnoco6CTBYET BO3HHKHOBEHHIO
OnoJa3HeHd, NPOCajfOK, BHIBETPHBAHHA, Kapcta, cyPPo3uH H APYrHX
reoOAMHaMH4YCCKHX TMpOLIECCOB;

naanosble€ nepebopmMHpoBaHHa Oepera H BLICOTHble JedopMallMH
AHa He cOo3Jai0T 3aTPYAHCHHH CTPOHTENbLCTBY K SKCNAyaTauHH cOOpY-
XXEeHHH H He MoTpebyloT AONOJHUTENbHBIX CpPelACTB HA GeperoykpernH-
TellbHbBle DafoTwl,

BAONbOEpEroBpbie NepeMelleHHss HAHOCOB HE BBI3LIBAIOT 3HAYHTEJb-
HOH 3aHOCHMOCTH NpopesH AJA YKJIAIAKH nNojpoasuied TpyObl BhINyCKa
H 3aHOCHMOCTH OFOJIOBKOB BHINYCKaA;

CTPOHTEJIbHbIe MepOINpPHATHH M YCTAHOBJAEHHBIE KOHCTPYKLHH Bbl-
Mycka He BBLI3OBYT OUYTHMBIX H3MEHEHWH JAHHAMHYECKHX INpOLeccos
Ha OeperoBod OTMeJH, nJifgXe U OeperopoM ycTyne;

rayOHHBI, VKJ/AOHLI A1HA H NOPOALI, KOTOPHIMH CJIOXEHO AHO B 30HE
GeperoBofl OTMeJH H B 30HEe NPUOPEXXHOro MeJKOBOAbs, He CO3AAlOT
3aTPpYAHEHUH CTPOUTENLCTBY H 3KCNJAyaTallUH COOPYXKEHHH;

YUaCcTOK pa3MellleHHs BHINYCKA yJlaJeH Ha 6e3onacHoe paccTosHHe
OT MeCT PeakpealdH, DPbIOHBIX HEPEeCTUJHI, OLITOBLIX H TNPOMbIUIJIEH-
HbHIX BOJA03300POB, CYAOXOAHLIX TPACC H He OKa3biBaeT OTPHUATEJLHOIO
BAHAHHA Ha HX COXPaHHOCTbL H paboty;

NPOTAMKEHHOCTb MOAXOAHOIO HAABOAHOIO U MNOABOAHOIO YYACTKOB
TpybonpoBOJa He CJAHLIKOM BeJHKA;

HalHuKue YAOOHBIX H JOCTAaTOYHbLIX NO pasMepaM NJAOUIAAOK AASA
MPOU3BOACTBA MOHTAXXHBIX pabGoT Ha Oepery BojloeMa H AJifl YKJAAKH
IMOABOAHOH YacTH BLIMYCKA B NPHOPEKHOH 30HEe.

14.3. Ha BostoemMax ¢ H3BHJHMCTHIMH HJM pacujJeHeHHbBIMH OeperaMu
H ¢ MeHauWHMUcs Baoab 6epera rayOWHaAMH NpPeANOYTEHHE 110 YCJIO-
BUSAM pa30aBJeHHA CTOYHHIX BOJ CNeAlyeT OTAABAaTh COOTBETCTBEHHO Mbl-
COBLIM YYaCcTKaM M ydacTKaM MnpHrayboro OGepera, KOTOpble He 3alllu-
LleHBl CO CTOPOHHI BOJAOEMA OCTPOBAMH, MEJKOBOAbBAMH H ApPYTHMH
NPpensTCTBHAMHY.

14.4. Ha BojoxpaHHJIHLIAX PEYHOro THMNA CTBOP BLINYCKA pacno-
J1araloT Ha YCTOHUHBHIX HJAH c¢aabo pedhopMHPYeMbIX ydacTKax, Trle
3aTONJEHHOE PYCJIO peKU He MOoJBepraeTcs 3aHeCeHH!0 HaHOCAaMH H pas-
MbIBAM, HO MOAXOAHT BO3SMOXHO OJHXe K Oepery, a Ha 3aTOINJEHHOH
NoHMe HeT CTapHIU, PYKABOB, BBICOKHX MNPHPYCAOBRIX BaJioB, TopgAa-
HBIX MACCHBOB M 3acTONHLIX 30H. [NyOHHB HaJ 3aTONJIEHHOH NOHMOH
BMOJHE JOCTYNHH JAJAA JTPOH3BOACTBA CTPOHTEAbHEIX palboT.

Buifop mect pa3mellleHMs pacCCeHMBAKOUIEH YACTH BHINMYCKA

14.5. MecTO pasMeleHHS pacceHBaloUledl YacTH BRINYCKA CTOMHBIX
BOJ BbLIOHMDAaeTcsi ¢ YYeTOM OCHOBHBIX TpPeGOBaHHH, NPeABABAAEMBIX K
BHINTYCKaM, U TpeboBaHuil nn. 14.2—14.4 kK Bei6Opy MecT pa3melleHHH
BHINTYCKa Ha OeperoBoM y4acTKe BOJOEMa.

14.6. PacceHBamwllyld 4acTb BBINYCKA CJAeAYeT OPHEHTHPOBaThb IO
HOpPMaJaH K H300aTaM B MeCTax, rjie 30Ha OOJbIIUX IAYOHH pacnoJiara-
€TCsI BO3MOXKHO O6JHXKe K Oepery.

14.7. Ha ormenom Oepery ¢ OT4eTAMBO BHIpa)enHoH Oeperopof
OTMEJMbIO PACCEHBAIOLLYIO YACTh BLIIIYCKa cJeAyeT pacnhogaararthk 3a Inpe-
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Puc. 34. Cxembl pasmMelileHHsl PACCCUBAIOUIHX BbiflYyCKOB CTOYHBIX BOJ
Pa3NAHYHbIX THNOB (d—¢)
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feslaMH NMpOrHO3HPYEMOH Ha 3ajaHHBI NMEPHOX SKCHAyaTalHH COOpY-
KEHHU IpaHHUbl JepeMellleHHA BHeIUHero CKAoHa Oeperosoil orMenu
(pHc. 34a).

14.8. Ha ormenomMm Oepery, rje OeperoBas OTMe/b INIABHO CONPS-
raerTcsi ¢ NpHOpeXHbLIM MEJKOBOALEM, PACCEHBAIOMIYIO YacTh BHINYCKA
cJeRyeT pacnogarath Ha riyOune, 6odapwed 1,6 Hyp (Hyp— KpHTH-
yeckKasi rJiyOMHa nepporo oOpylueHUs BOJH, onpejensieMasl IJIAaBOH
CHuII nmo Harpy3kam W BO3AEHCTBUSAM Ha THAPOTEXHHYECKHUE COOpYKe-

HHsA)., KPHTHYECKYIO TAYOHHY CJAeAYeT ONpelesdfATh OTHOCHTENbLHO HHA-
KOTO YPDOBHSI BOAbI B Bojoeme (pHc. 340).

14.9. Ha BojpoxpaHuaMliaX pPEUHOro THMNA ¢ 3aTONJMeHHOH NOUMOH
paccerBalOUlYIO Y4ACTh BBIIYCKA CJAEAYET pAclOjaraTh B HenocpejcTBeH-
HOW OJIM3OCTH K 3aTONJEHHOMY pPYCAy (pHc. 348), HO B YAaJNEHHK OT
OCTPOBOB H NMOABOJHEIX MeJieH, 3aMelJISIOMHX NepeHOoC BOR H YXYAIAl0-
LIHX TepeMelliuBaHHe CTOUHBLIX BOA. HexenaTeanHO pasMelnlats BHINYCK
B 30HE BHIKJIHHWBAHUSA nNOANOpAa, rje BO3MOXHBI AedopMauuu pyciaa
K 3aHOCHMOCTB €70 HAHOCAMH.

14.10. Ha wMbicoBoM y4acTke npuriyboro (H> Hyp) Gepera co
CKaJbHBIM YCTYIIOM HJM YCTYNOM, CJHOXKEHHHIM TPYAHODa3MbiBaeMhIMHU
nopoaaMH, JONYCKaercs pasMelleHHe pacCeHpaollel YacTH BRINYCKA
B HENOCPEeACTBEHHOH OJH30CTH K ype3y H TOABONHOH YaCTH ycTyna
6epera, Kak Nnoka3aHo Ha pHc. 34r — e. Tpyby ¢ BLIIYCKHRIMH Oro-
JIOBKaMH NIPH 3TOM HeOOXOJAHMO OpHEHTHPOBATL, KAK H Ha OTMeNBX Ge-
perax, NPpHMEpPHO N0 HODMaJH K H3obaTaM,

Bui6op THna paccewBalomero BLINYyCKa

14.11. Ha Bojoemax, KaKk M Ha peKax, PEeKOMeHAYeTcHd HCHoJAb30-
BATh CJAEAYIOLLHEe THNL pacCeHBAKOUIHX BHIIIYCKOB CTOUHLIX BOJA: JOH-
HbIH, HaJBOAHLIH H BHYTPMBOJHBLIH,.

14.12. JIoHHREIH BHINYCK PEKOMEHAYETCS COOPYXaThb Ha OTMEJbiX
yyacTkKax Oepera, rJe pacCeMBaloUlyl YacTb BEINYCKA HeOOXOAHMO
pasMeiaTk 32 OpOBKOH OeperoBOH OTMeJIH: B 30HE NPUOPEKHOro MeJ-
KOBOJAbSl, HAa NOABOAHOM CKJIOHE MJHM HA 3aTOMJIEHHOH pedYHOH noiMe,
Bepx noasopsauied TpyOnl BHIIyCKa B lnpefeax MJsxXa, NPHYPE30BOH
30HL 4 OeperoBOr OTMeNH NMPH 3TOM HEOOXOAHMO 3araybnsaTbk J0 OTMe-
TOK Ha 0,5 M MeHBIIHX, YeM OTMETKH MNpefedbHolX BeAHUYUH IMyOUHHBIX
JedbopMau il 1HA.

14.13. PaccedBalouias 4acTb JAOHHOI'O BHUIYCKa 3araybJsercs NOJ
yposenh aHa Ha 0,0 M HMXKE €ro NMOBEPXHOCTH, YKIaAbIBaeTCs HA €CTe-
CTBEHHBIH FPYHT, H2 NOArOTOBKY H3 KaMeHHOW HaOpPOCKH HJIH ycTaHaB-
Jusaercsd Ha OETOHHLIX ONOPAX — B S3aBHCHMOCTH OT IMIYOHHBI, OPOA
IHa, HHTEHCHBHOCTH BOJIHOBBIX H JeJOBHX BO3JCHCTBHH, BOSMOXHOCTH
MeXaHHYECKHUX NMOBPEXJEHHHN, KOACTPYKIHH PaccerBaOIBX OroJ0OBKOR,
WHTEHCHBHOCTH 34HECEHHs HAHOCAMH H JPYTHX SABJACHHI,

14.14. ¥kaajaxKa paccevBaomel YaCcTH BRIITYCKa Ha TPYHT PEKOMEH-
LVeTCs B cAyyasX ee pasMelleHWA Ha rayOuHax, NpPEeBhIIAIOHINX TMO-
JIOBHHY JJUIHHBI IITOPMOBLIX BOJAH (H>0,5 A), B yCJOBHAX XOCTATOUHO
OPOYHBIX HJH CKAaJbHBLIX MOPOJ JHA, 38 TAKXKE B CJAYYafxX OXHJAaeMOro
HEe3HAYUTEAbHOro 3aHeceHHUs TPYObl HAHOCAMH H NIPH OTCYTCTBHH JI€KO-
BhIX M JAPYIHX BHJAOB MEXaHHYECKHX BO3AEHCTBHH HAa KOHCTPYKUHH
COOPYKEeHHs.

14.15. Ykaajaka pacceHpaiow e yacTi BLITYCKa 1a NOArOTOBKY H3
KaMeHHOH HaOpOCKHM, HAa OETOHHLIe IJINTH HJH HA ONOPHl pPEeKOMeHAY-
eTCsI B TeX Xe ¢Jay4dasax, YyTO H B I1. 14.14, HO 1IpH YCJAOBHH OTHOCHTE/A-
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HO c/la0BiX TIOPOJ, NOABEPIKEHHBIX NPOCAAKaM NMPH HaJHYHU HArPY3OK.
Ecas B cTBOpe BHINYCKA BO3MOXHbI CNON3aHHEe, TIPOCALKH HJAHU CINJLIBA-
HHe MOopOA AHA, TO TPyOa C PACCEHBAOUWMHMH OroJOBKAMH YKJAa1biB4€T-
Cf Ha CBaH, KOTODBHIE 3arayGaAloTCA Ha TpeOyemMylo BeJHYHHY B IpPOU-
Hble W HEeNnoABHXKHbIe IMOPOAbI MOACTUJAAIOULHX TOPH3OHTOB.

14.16. HansoaHLiH THIl pacceHBAIOLIETO BBIIYCKA PEeKOMEHAVeTCH
COOpPYXKaTh Ha NPHrayboM MbLICOBOM Y4YacTKe Oepera cO CKaJbHBIM
OTBECHHLIM HAABOJAHLIM ycTymnoMm (cM. puc. 34r), rie CTPOHTENbCTBO Bbl-
MYCKOB APYTHX THNOB HEBO3MOXXHO HJH HeleJecoobpasHo no YCJAOBH-
AM TJAyOHH, TPYHTOB JHa, 1o pa30aBjeHHIO H BLIHOCY CTOUYHHIX BOJ
3a npepennt 6eperopod 30HLI HJAH NO APYrHM IOKa3aTedsM.

14.17. PacceuBaioliye Oro/IOBKH HaABOAHOFO BbINYCKA YCTaHAaBJH-
BAIOTCA Ha OTMeTKax, NpesbllIaloUiuX He MeHee yem Ha 0,5—0,7 M
OTMETKH BepIIHH WTOPMOBLIX BOJAH MPH pacueTHOM HaroHHOM ypoBHE
BOAbl Ha AAaHHOM yyacTkKe BojoeMa (cM. puc. 34r).

14.18. BoyTpHBOAHBIH pacceHBalOIHH BLINYCK (CM. pHC. 344, e€)
DEKOMeHAYETCHd COOpPYXKATb Ha MbICOBBIX NPUIAYObLIX WJAH OueHb
rny60oKkuX yuacrtkax Gepera, rjie no ycJiosHsiM H GOJLLUIKMHCTBY NPH3HA-
KOB Heleaeco00pasHo MW HEBO3MOXHO COODYIXEHHe BbLIycKa ApYyroro
THIA.

14.19. Pacceupawouias 4acTh BHYTPHBOJAHOI'O BbINYCKa YKJaaibl-
BaeTcs HA NMOJABOJAHEIE onopbt (CM. pHc. 344) WAH MNoABeliHBaeTcsd K 3a-
AKOpPEeHHLIM NMOATOMVIEHHBIM NMOHTOHAM (CM. pHC. 34e) — B 3aBHMCHMOCTH
OT o6lei rAyOHHB NPHOPEXKHOH 30HBI Y4acTKa, NOpoA AHA, TrAyOHHDI
PACNOJOXEeHUS CKauka TeMlepaTypbl B TeNnJblH NEepHOa roja, yCJAOBHH
BOJHOBLIX H JeJlOBBIX BO3AEHCTBHMH H JAPYIrHX XapakKTepHUCTHK.

14.20. YKJaaaka pacCeMBaIOWCH YaCTH BHYTPHBOAHOIO BbINYCKA
Ha Onopax peKoMeHAYeTcss Ha y4acrkax Oepera c raybuHamu 10—
25 M Kak NpH HaJHYHUH NMPOYHBIX, TaK H NMPH HaJHUHHU caabblx, NOABED-
JXeHHBIX MpocajKaM H CNoJ3aHHIO NMOPOA AHA (CM. pHc. 341).

14.21. IloaBecky pacceusamoiied yacTH BHYTPHUBOJRHOIO BbLIMMYCKA
K 3asKOPEHHBIM MNOATONJIEHHLIM OysM peKoMmeHAyercst NPHMEHATL B
npHOpeXHLIX 30HAX YYacTKOB ¢ riyOnHaMu Gojee 20 M, rje 3aTpyAHEHO
HIH Henesaecoob6pa3Ho CTPOHTEJALCTBO ONOP.

BbiOOpP KOHCTPYKUHH PACCEMBAIOUIUX OTOJOBKOB H MECTAa WX pa3MelneHus
no ray6uue

14.22. B kauecTBe paccenBaIOUIHX SJIEMEHTOB BLINYCKOB CTOYHbLIX
BOJ, HAa BOJOeMax DPEKOMeHAYIOTCA NMPEeHMYUIECTBEHHO HacajlKH NPOCTOH
KOHCTPYKUHH — UMJIHHAPHYECKHE H KOHHYECKHE, a TaK¥Ke OTBEpPCTHS
M LieJH B pacceuBalolied 4acTH TpyOLI.

14.23. KOHCTPYKUHSA pacceuBaOlHX OTOJOBKOB BLINYCKOB BhIOH-
paeTcsl C YYeTOM THMA BbINYCKA, MECTa H IJIYOHHLI pa3MmelleHHs pacceH-
Baloueil YacTH, a B HEKOTOPLIX CAYy4YaAX — TaKXKe C yYeTOM NoJauH CToY-
HbIX BOJ C FOPH30HTOB €O cJa0bIM MepeMellHBAHHEM HA TOPH3OHTHI C
HHTEHCHBHLIM NepeMeUIHBAHHEM BOJ|, KOTOpPbIE YCTaHABJHBAIOTCHA Ha
OCHOBAHHHU CBeJeHUH O pacnpeleleHHH KHHEeMaTHUeCKHX KO3¢pPHLHEH-
TOB TypOYJAeHTHOH BA3KOCTH Ha BepPTHKaJH corjacHo puc. 14 u 15.

14.24. YcTpo#icTBO OTBEPCTHH HJHM UleJieH B Tpybe pekoMeHAYeTCH
B cJyuae, KOrja paccedBalolias 4acTb BbilyckKa (AOHHOrO HJIH BHYTpPH-
BOJAHOI0) pa3MeunlaeTc B CJ0€, OXBa4YeHHOM BOJTHOBBIMH KoJebaTelb-
HBIMH JBHXEHHSIMH M BeTPOBLIM TE€UYeHHEM C NPHCYUIHMH eMy nyJbca-
ILHAMH CKOPOCTH.

76



14.25. KOHCTpYKUKRSA OrOJMIOBKOB, ofecneYHBalolHX BHIOGPOCH CTOU-
HbIX BOJ Ha BO3MOXKHO QOJIbLI€E paccTOsiHHe OT TPYOR! BRINYCKa, HCNOJb-
3yeTca B CAy4YasX, KOrja TrOPH30HT YCTAHOBKH pacceuBalouieid 4acTH
BbiNYCKa He COBMAJAaeT CO CJHOAMH Hauayyllero eCcTeCTBEHHOro nepeme-
IUHCaHKHsA BOA B BOJIOEME H CTDYH CTOYHHIX BOJX NIPDUXOAUTCH HAaNpaBpasTth
B 9TH CJIOM TNOA JAEHCTBHEM IUJAPOAHHAMHYECKOrO Hanopa B CHCTEME
BHIMYCKA.

14.26. B cayvyae pa3MmellleHHst BHIIYCKOB B 30He TNPHOPERKHOrO
MENKOBOAbA Ha rayOHHax, He3HauuresbHo (B 1,5—2,5 pasa) npeshl-
IWAalUWHX KPHTHUYECKYIO IIYOHHY NepBoro o6pylleHWs BOJH, NJA JOH-
HBIX BBHIIYCKOB, 3arJyO6JIeHHBIX NOJA ypoBeHb AH3, PEKOMEHAYIOTCH I[H-
JUHAPHUYECKHE HJAH KOHHYECKHEe Hacajku npocreduwieil KOHCTPYKIHH,
OCHOBHbLIM Ha3HayeHHEM KOTODLIX HBJsieTcd NpeJoTBpauleHHe 3aHOCH-
MOCTH M 3aUJieHHsl BBINYCKOB HaHOcaMH, a He ofeclieyeHHe Jyullero
HauaJbHOTO pa36aBjeHHA CTOYHHEIX BOA. s AOHHHIX BHIIIYCKOB € pac-
ceuBalonieil 4acThlo, YJOXMEHHOH Ha AHO, Ha IOATOTOBKY H3 KaMeHHOH
HabpocKH HJH 13 OETOHHbLIE INJIHTLI, PEKOMEHAYIOTCA OTBEDCTHA HJH
mesH B Tpybax, MOCKOJbKY HacaAkH Jo00H KOHCTPYKUMKH He yayylia-
0T pa3baBjJeHHs CTOYHBIX BOJA, HaKanJAuBalOUIHXCsi B 30HEe BBLIIIYCKA
B NepHOJL OTCYTCTBHHA NEPEHOCHLIX TeYeHHH.

14.27. B KauecTBe PAaCCE€HBAIOUIKX OrOJIOBKOB B BHINYCKE HAaJABOJ-
HOro THma (CM. pUC. 34r) peKOMeHAYyeTCst MCIOJb30BaTh L HJAHHApHUE-
CKHe HacajJKH ¢ KOHHYECKHM pacTekarejeM H KOJbLUEeBBIMU jAHadpar-
MaMH. OroJoBKH 3TOH KOHCTPYKUHH 06ecneyHBaIOT XOPOLIYIO a’paiHio
c6pPOCOB M BBLICOKYIO cTeneHb pasbapjeHHsl CTOYHBIX BOJ B NOBEPXHOCT-
HOM cJoe BojoeMa IpH HAJAHYHH INepeHOCHBIX TedyeHHH (BETPOBRLIX,
ceflilieBbiX, CTOKOBBIX).

14.28. OrosoBkH BHYTPHBOJHLIX BBINYCKOB (CM. pHC. 341, €) cae-
AyeT pasMellatb BOJAH3H CJAOEB C HHTEHCUBHLIM BETPOBOJIHOBLIM Tepe-
MelIMBaHHeM BOJ HJAH Ha ropusonrax (npumepHo 10—I15 M ot nosepx-
HOCTH BOJAb B KPYMHBIX BOJAOEMax), ¢ KOTOPHIX BO3MOXHaA Mojaya cTpyH
CTOYHBIX BOJA B XOPOUIO NMEpPEMElINBaeMui€ CJIOM KAaK B MEePHOJbLl pasHO-
MEpHOH NJIOTHOCTH BOJX BOJOEMAa, TaK H B NepHOJAL BO3HHKHOBEHMHS
cTpaTHHKAUHHK NJOTHOCTH Mo raybuHe., PekoMenaylorcs UHAHHApHYE-
CKHe H KOHHYeCKHe OroJOBKH. KOHCTPYKIHA OroJIOBKOS BblIOHpaercs
C YYETOM PAacCTOsIHHsI 1O BEPTHKAJAM MEXJY TODPH3OHTOM YCTAHOBKH
OrOJIOBKOB H XOpPOLIO NepeMell¥BaeMbIMH CJIOSIMH.

METObl PACYETA PA3BABJIEHUSI CTOYHbIX BOJ
B PEKAX U BOJLOEMAX

15. OBIUUE NOJOXEHHUA

15.1. Onpeaesienve yCHOBHH OTBEJEHHsI CTOUYHBLIX BOJ B BOJOTOKH
H BOJOEMhl OCHOBBIBAeTCs Ha pacuerax pasbasieHus, NO3BOJSAIOULHX
OUeHMBATb COOTBETCTBHE NMOKa3aTelJiell cocTaBa H CBOHCTB BOALI BOAHOTO
00bEKTA HA 3a/laHHOM PAcCTOAHHHM OT BbINYCKAa CTOYHLIX BOJA IOpMATH-
BaM, NpPeAyCMOTPEHHLIM [IPaBHJAaMH NO caliMTapHOH OXpaHe.

15.2. OcHoBHbBIMH (AaKTOpaMH, BEAYUIHMH K HHTEHCHPHKaUHK
npoiecca pa3basieHHd CTOYHBIX BOJ, cOpachiBaeMblX Yepe3 paccenBalo-
He BLITIYCKH, ABJSIOTCS YBEeJIHUEHHe LWHUPHHLI (PPOHTaE pacCeHBaHHA
H ysBeJMHUYeHHEe CKOPOCTH HX HCTEUEeHHA.
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15.3. Haubosee o6muM nokasareaeM HHTeHCHBHOCTH pas6Gaslentist
CTOYHBEIX BOX B IIOTOKEe ABJSAETCHA KPaTHOCThL pasbaBJjeHHS My, KOTOpAas
CBsfi3aHa C KOHLEHTPaHHeHd 3arpsa3HAIOUIHX BEULECTB CJAEAYIOUEH 3aBH-
CHMOCTbIO:

=Tl (107)

Cmane — Ce

rie Zcr, Cmakrc, Ce— COOTBETCTBEHHO KOHUEHTPALLHH JHMHTUDYVIOLIETO
BElleCTBA B CTOYHLIX BOAAX, B MaKCHMaNbHO 3arpsi3HEHHOMH CTpye B
paccMaTpHBaeMOM CTBOPE H B BOAEe BOJAHOro oOBeKTa.

15.4. Popmupyonascss B paltoHe BLINYCKa 006J1aCTh 3arpsA3HeHHs
no OCOOEHHOCTSAM THAPOJHHAMHUYECKOro npouecca pa3bapjieHHs paa-
AeJiieTCsl Ha JiB€ 30HK — HaYaNdbHOTO (C KPaTHOCTbIO pa3bapJieHUsA Ncy)
H OCHOBHOro pa3faBJeHHsI (KPaTHOCTb Nggo). OO6uiHK a3ddekT pasbasJe-
HUSt B NpejAenax IBYX 30H COCTaBJsieT

nc —_ ﬂcnncﬂ. (108)

15.5. 3anaueit pacuera pasfaBJieHHS SIBASIETCH ONpejeseHHe 3Ha-
YeHHH MaKCHMalbHbIX KOHUEHTPANHH 3arps3HSIONUX BeULeCTB Cmake
Ha pa3fIH4YHbIX DACCTOSHHUAX OT BhINycKa. ConocraBieHHe Cyane C Npe-
AeNbHO AONYCTHMON KoHueHTpauuei (/1K) HOpMHPYeMOTO HHTPeAHEH-
Ta MO3BOJISIET CJAENAThb BhIBOL O BO3MOMHOCTH HJH HEBO3MOXXHOCTH cb6po-
Ca CTOYHBLIX BOA B paccmaTpHBaeMblH BOAHBIH OOBEKT, AaTh PEKOMeHJa-
IIHK O HeOOXOAHMOCTH H3MeHeHUS o6beMa M cocTaBa CTOYHHIX BOX. 1lpu
HAaJHUYWH B BOJE BOJHOTO OOBEKTA HECKOJbKHX BeUIeCTB C OJHHAKOBLIM
JHMHTHPYIOWLHM noKasaTejeM BpeaHocTH (J[1B) BeJHYHHA Cmage CO-
[IOCTABJACTCA C HOpPMAaTHBAMH KayecTBa BOJABL IO COOTHOLUEHHIO

Cy _ Cg ) Cﬂ_ l
TAK, "OaK, T +Tmak, <!

15.6. MaxcnmanbHas KOHUEHTpaUWsl KOHCEPBATHBHOIO JIMMHTH-
DYIOIIEro BEULECTBA B NOTOKE HHXKE BLINYCKA CTOYHBIX BOJ H3MEHAETCH
B NpeAeNax Cer== Cmane>Cn, THE Cp— CpPEeHSAS KOHLEHTPAaNHA TOTO Xe
BELLECTBA B NOTOKEe HA JIOO0M paccToOssHHH OT Bbinycka. IIpu sToM AAs
CTBOpa IOJHOIO nepeMeliMBAHUA KW BCeX PacnoJOXKeHHbIX HHXKE Hero
CTBOPOB Cp BHIPaKaeT MCTHHHOE 3HaueHHe KOHUEHTpaluHWH 3arpasHslo-
utero seutectBa. [las cTBOPOB, HAXOJAUIMXCS MeXAY CTBOPOM BHINYCKA
H CTBOPOM IOJHOTrO NnepeMelIWBaHHsA, BeJHYHHA Cp SABJAAETCHA YCIOBHOH,
XapaxTepusylleid cpeaHee 3HaueHHe KOHLEHTPAaUHH BellecTBa B pac-
CMaTpHBaeMOM CTBOpe.

BeauunHa c, onpejensieTrcsls U3 ypasHeHHs OaJ/JiaHca BellecTBa

_Qce + Qerler
no Q-+Qcr

raie Q ¥ Q¢r— COOTBETCTBEHHO PAacXoj BOJBLI MOTOKA H pacxo], CTOYHHIX
BOA,

Cer H Ce— KOHUEHTPAUHS 3arpA3HAIOUIUX BelleCTB B CTOUHBIX BO-
Jax W B BOAHOM O6BExKTe A0 BHIYCKA CTOYHBIX BOA.

15.7. Ilpn BLINOJHEHUH pacyeTOB HCIOJBL3YIOTCH INPHBEACHHHE
3HAYEHHA KOHLEHTpPALMH, Bhipa)aeMbie B NpeBbIlIeHUAX HAA (QOHOM Ce.
s nosydyeHHs JeHCTBHTEJbHOR KOHIEHTpalMKH pacuyeTHast BeJHYHHA
¢ CYMMHpYeTCcA C (QOHOBOIA.
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15.8. [IpennaraemMue pacuerHnie 3aBUCHMOCTH 3aNHCaHH B (QOpMe,
MO3BONAIOUIEH PACCUYHMTHIBATL KOHIEHTPAUHH KOHCEpPBATHBHBIX 3arpsas-
HAKOIHX BEINECTB.

IIpn c6bpoce B BOJAHBIH OOBLEKT HEKOHCEPBATHBHLIX 3aTrpS3HSIOULUX

BELUIeCTB YUeT npouecca HX TpaHcpOpMalHH OCYUWECTBJASIETCH IO 3a-
BHCHMOCTH

Crom = Crgue H (110)

TAE Cromr U Cyay— KOHUEHTpPAUUSA 3arPASHAULErO BElleCTBAa B paccMar-
pUBaeMOH TOYKe COOTBETCTBEHHO ¢ yueTOM M Oe3 yuera TpaHchopManHvH
BelleCcTBa;

Ry— KO3(DPHIIHEHT HEKOHCEepPBATUBHOCTH, KOTOPHIH HaXOAsT no co-
OTBETCTBYIOUIHM TaOJHIIaM, COCTABJEHHULIM JAJAH OIrpaHUUYEHHOro UHCJIA
petiects (pa6otet B. T. Kanaunua);

Al — pacuyeTHHI HHTEpBAJ BpPEMeEHH.

15.9. PaccMaTtpuBaemple pacyeTHhIe METOAbLI NPeAnoNaraioT paBeH-
CTBO PaCXOMOB CTOUHBLIX BOJ, NOCTYNAIOWHX B BOAHBLIE OOBEKTH U3 KaX-
JOT0 OrOJIOBKA pPacceHBAIOIEro BHINYCKA.

16. HCXOJAHBIE AAHHBIE

HUcxoaHble paHHbie A0S pacuera pasbGasieHdst B pekax

16.1. Pacxoa Boju B peke Q H OTBeYaoUIHe STOMY pacxojly xapak-
TEPUCTHKH NOTOKA — TJIOUWAAb XHBOTO cedyeHHs [, CKOPOCTb TeueHHH
V, mupHHa B n raybuua f noroka, YKJOH BOJAHOH TIOBePXHOCTH [ —
cpeAHHe JJist paccMaTpHUBaeMoOro ydacTtka. B kavecTBe pacyeTHOro
NpHHHUMAETCSE pacXold BOAB 95 %-uolt obecrneyeHHOCTH.

16.2. Kospunuent lesn C. [IpH HaAHuuu H3MEPEHHEIX YKJIOHOR
€ro BE€JHYHHA BHIUYHCAAETCH N0 QopmyJae

V
(0 = —F——— 11
V HI (1
H NpH OTCYTCTBHHM JaHHBIX 00 yKJOHAX — 110 dopMmyJe
H \'/s

rae ds— 30PeKTHBHBIA AMAMETP YacTHIL AOHHBIX OTJOXKEHHH, MM, COOT-
BeTCTBYIOIHA 50 % -HOMY 3HaYeHHI0 KPYNHOCTH YaCTHIL NO rpaHyJIOMeT-
pHuYecKOHn KpuBoH. dopmyaa (l12) npeacraBseHa B BHAE HOMOrpaMMH
(puc. 35).

Ecau pacuer BLINOJHAETCA AJS YCJOBHIl JepocTaBa, TO B POpMY-
aax (111) »u (112) cpennsasa ray6uua H 3ameHsercss THApAaBJIHYECKHM
pajuycoM Rp, KOTOPbIA BHUHCIAETCH 110 3aBHCHMOCTH

F
=T
rae F — niaomanb »KHBOTO CeYeHHA [OTOKA, M2;
X  CMOUEHIBII NEeplMerp, M,
16.3. Kunemaruyecksil kosappHuHeHT TypOyJeHTHOR BS3KOCTH
(Kos(ppuLHeHT TYpOYNTeHTHOH AnDIY3MH), ABAAIOUIHHCA OCHOBHEI M Ia-

(113)
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qo0{f Mf a1

J 20 40 50 a0 100 C

H
Puc. 35. Homorpamma c=f (H;)

paMeTpoM NpH pacyeTe nepeMeIlHBaHHA B MOTOKAX, BLIYHCIAAETCA MO
dopMyJe

HV
L o

rie g — yckopeHHe CHABl TAXKECTH, paBHoe 9,81 M/c?; mapamerpm M
H N HaxoasT no taba. 15 B 3aBHcHMocTH oT (.

16.4. TlonmepeuHas COCTABJAAIONLAA CKOPOCTH TeueHHR V, BRIUHCAR-
eTcss no gopmyJe

Tadbaunald

C 10 15 20 29 30 35 40 45 50 55 60 65 70
)

|
M 13 (16,5] 20 |23,5] 27 |30,5| 34 |37,5| 41 |44,5] 48 | 48 | 48
] _ | |
N 13,3'25,2|40,8(59,9|82,6] 109| 139! 172] 209] 250 294| 318|343
|
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TaGgaumna 16

' |
C ‘ 10 l 20 | 30 | 40 l 50 l 60 70 80 90 l 100
£i02 | 0,1 10,18]0,2710,34 0,42[ 0,5‘ 0,55I 0,6 0,64| 0,68
H
V. =0,13NT’ V, (115)

rae R — pajlHyc KpHBH3HH pycJaa, B3ATHIH KaK CpelHAa BeJHUYHHA ANH
y4acTKa peKH, PacnoJIOXKEeHHOro HENOCpeACTBEHHO HHXKe MeCTa BhiycC-
K4 CTOYHBIX BOA H BKJKO4awuero 1—2 H3AYYHHLI,

N — Ge3pasMepHOe XapaKTepHCTHYECKOE YHCAO, BbIYHCAEMOe

no dopmyne

MC HV
N='—g'—=—D-‘_ (116}

[Tapamerp N saBaserca dyHkuHeid kospduumenra Illeay H MoxeT
ObiTh omnpefaeseH no Taba. 15.

UcxopHbie RaHHBE JaaA pacyera pa3GaBiieHHss B BojoeMax

16.5. dPpPexKTUBHHA AHaMeTp HOHHHX OTJOXKeHHH (dg) onpenenasd-
eTCS JJiS BOJOEMOB KaK AHaMmeTp, OrPAHHUYMBAIOWIHA Ha rpagHke rpa-
HyJoMeTpuuecKoro coctasa rpynta 10 % naubonee XpynumiX YacTHi.

16.6. Ilaan yyacTtka Bomoema B H306aTax.

16.7. CpenHsasa no BepTHKaJH H AJA YUacTKa CKOPOCTh BE€TPOBOTO
(apefioBoro) TeueHHss V 3a mpefesaMH 30HH BOJHONDPHGOS BHIYHMCJISA-

eTca no ¢opmyae
V = kW, |/3 4 10k, (117)

rae k=f (C) naxomsaT no Ttaba. 16;

W,— cKkopoCTb BeTpa, M/c, Ha BbicOTe 2 M HaZ BOAHOH NOBEPXHO-
CThIO;

h — Bricota BOAHE, M, | %-HOMl oGecneyeHHOCTH, cpelHSR IS
paccMaTpusaeMoro yuactka (puc. 36).

[Ipu BLINOJIHEHHH pacyeTOB AJAf 30HK BOJHONPUOOA CKOPOCTbL Te-
YeHUs!, cpelHfs1 B 3TOH 30He, MoXeT OHTb BHIYHC/AeHA no ¢opMyJe

¢/ _
Vep. sn = /_______gHP' hsin 2a (118)
AW
0, _I— 00 ng ds Bcp

(puc. 37). Ias noab30BaHHA HOMOIPaMMOH AOCTATOYHO 3HATb OTHO-
meHne rayOGHHEl Ha JHHHH pa3pyIIeHHA BOAH Hy K WHpPHHE 30HB BOJ-
HonpuGosi Bep, 3Hauenue Koapduuuentra [llesu, BhicOTy BOANHLI nepen
pa3pymeHdeM A H yroj noxxoaa BOJH K 6epery o, (ocTpblit Yroj Mex-
Ay AYy4oM BOJHH H HOPMaJblO K JHHHH ype3a). Buicora soaHu 6epetcHd
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Puc. 36. Homorpamma ana onpejpeseHHA cPejHEeH CKOPOCTH BeTPOBOTO
TeYeHHS

F(WIB)C 01 62 03 0% G5 85 Q7 0809 1 41 32 43 t¥Vhsin2,

20 -
. -0 4]
!
ﬂ f
d
-— 1 ! r —1
—— 0 i
mere e e 0 N A I I I I B .
gt aqos oo Qou  ao2 J a5 f 15 2 2,9 J 35
H/B Vep 83

Puc. 37. Homorpamma nan onpepeneHusl CpegHEeH CKOPOCTH BOJHOBOro
B10AbOEPeroBoro Te4YeHHs

10 %-Hoit oGecneuennocTH. [Ny6HHa Ha NMHHM pa3pyweHHs BOJH
onpefeasercs MO COOTHOWIEHHI fy=1,3 h.

16.8. Kostpduument TypOyiaeHTHOR AHOPY3HH D NnpH caaboMm BeT-
POBOM BOJNHEHHMH BLIYHCJAETCA MO TOH K€ 3aBHCHMOCTH, YTO M AJIA DEK,

no ¢opmyae (114).

Haist pacueTHbIX CJay4aeB, OTBEYAIOUIHX HAJHYMIO Ha MOBEPXHOCTH
BOAOEMa BETPOBOI'O BOJIHEHHS, KHHEMATHYECKHH Ko3dhbdHLHeHT TYpOY-
JEHTHOH BSI3KOCTH BHIUHC/AETCH no GopmyJe

(coh + nVe, H) dYs
ol

rae cp— (pa3oBas CKOpPOCTb BOJH, M/c;
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V — cpennee no pepTHKaJAH 3HaYeHHe aGCONIOTHON BeJIHUHHH Tepe-
HOCHOR CKOPOCTH T€UeHHHA, KOTOPOe HAXOAUTCA NO AaHHBLIM H3IMEpPEHHH
Hau BoluucasieTrca no Qopmyae (117), m/c; )

fo— 3MONHUpHYECKHH KOS((PHUHEHT, OPHEHTHPOBOUHO NpHHHMAaeMbIH
paBHbIM 700;

n=3,14;

ds— 3(pPeKTHBHBIH JHaMeTp LJOHHBIX OTJOXEHHH, MM.

dazoBasgs CKOPOCTb BOJIH HAaXOAHTCH No (opMmyJe

gh

2

npUMeHAeMOH ANA Tay6oxko# BOAM, T.e. npu H>=0,5 A, rae A —
JJIHHA BOJHBI, M; HJAH no ¢QopMyJe

co="T1 g(Hep+ 1) — (121)

Ans Meako# BoAb. B nocaeaneir sapHcuMmocTH Hep— cpeiHAs Iay-
OHHa B paccMaTpyMBaeMOi 30He, M;

h — BblcoTa BOJIHB | %-Holt o6ecrieyeHHOCTH, M.

BricOTHl ¥ AJHHLI BOJH HaxXOASITCSt MO AAHHBIM H3MEpeHHH HJAH pac-
cYuThIBalOTCHA B cooTBeTcTBHH ¢ raaBod CHulIl no onpepenennio Ha-
rPY30K H BO3JeHCTBHH Ha THAPOTEXHHUYECKHE COOPYIKEHHT,

Cp = (120)

17. PACYET HAYAJIBHOIO PA3BABJIEHHHA

17.1. Ilpn c6poce cTOYHBLIX BOX B PeKH H B 30HH YCTOHYHBHIX Of-
HOHallpaBJE€HHBIX TEYEHHH BOJOEMOB pacyeT HaudaJbHOro pasbaBaeHMSH
poinosiHgercs no ¢opmyanam H. H. Jlanmesa. Hckaouenne cocrapisa-
10T cJydyau cb6poca yepe3d TpyOuaThie OrOJOBKH CO BCTPEUHBLIM KOHYCOM,
KOHMYECKHM pacTekaTejieM, a TaKXe ¢ KOHHYECKHM pacTeKaTeseM H
KOAbUEeBLIMH AHadpparmamMu (cMm. mn. 17.8).

17.2. KpaTHOCTh Ha4aJabHOro pasfaBJieHHS B HECTeCHEHHOH cTpye
BHIYUCASIETCST IO (OopMy.Je:

0,248 - l—m
L 2T 52 2 -
rie d,— AMaMerp 3arpsisHeHHOH CTPYH B 3aMHKaOlleM CTBOpEe 30HbI
Ha4yaJbHOro pa3baBJieHHs, KOTODHH HAaXOBHUTCA H3 COOTHOWECHHS dg=
=Alpp (Alpg— paccTosiHHE MEXKAY COCeJHHMH OTOJIOBKAaMH BHINYCKA);

d — OTHOCHTeJIbHAsI BeJHYHHA JHAMeTpa 3arpA3HEHHOH CTPYH,
BHIYMCAsIeMass 110 PaBeHCTBY

. 23_ (dop— AMaMeTp OroOJIOBKOB);
OB

V .
m =7 (Vps— CKOpPOCTbL HCTEYeHHSI CTOYHOH XHJAKOCTH H3 OrO-
PpB

JIOBKOB).

d
3aBucuMocTb (122) npeacrasiesa B BUjie HOMOTPaMMHBl oy (rn, d:n)

(puc. 38).
17.3. KpaTHOCTb HayaJbHOrO paszbaBjeHHUs B CTeCHEHHOH cTpye
(dg> H) naxoauTcsi 10 3aBUCHMOCTH

H
Newe = Neuf (E;) y (123)

83



:El.
T
1

O

7

7 | |
|
|
] ]
i_=
|
|
[

1 1 -
LT
I |
uaBIRERIInal
mERINARRERIRRNAVINY,
HENIEENIIIERRINEENIAS |
s T T v 17
NIRERMINRRITEI A 4P
" I‘lllllllll."' A
; INTRIN VA Av/Vian
g Illl'.l.l.,l.l""‘
JER e i 2 SR na e
7 4 ! .11
il
5 | IM'AI///%
1T 1214 {82 250 & 4 § & 7 8 10 12 14 18
1eu
f(H/ds) Puc. 38. Homorpamma ans onpe-
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1T B MOTOKE
08 ‘* 1
=.-"n. 1 Puc. 39. padnuk 11.111; pacyeTa
..,"-.= byHKUHHN f(a-)
 EwaAmE
0.2 .. | rae f=( f ) ofnpeneasieTcsi Mo
AL LT °

rpabuky (puc. 39).
VT ™75 e s sawaasuoro

g2 g¢ 06 08 { pas6asJieHHUsA BHIUHCAAETCA N0 3a-
Hid, BUCHMOCTH

L - _C.i_g______.
1P ™ 0,48 (1 +3,12m)

(124)

17.5. Pacxol cMeCH CTOYHHIX H YHCTHIX BOJA B 3aMHBIKalolUleM CTBCpE
30HE HAYaJbHOro pa36GapJieHns (pacyeTHbl CTBOP) AJNA OJHOTO OroJoB-

84



ka HaxoauTcs no dopmyle

dem = feywdcre (125)

17.6. Cpennsist KOHUEHTpAUHs JHUMHTHDYIOUEro BewecTBa B 3a -
PpA3HEHHOH CTpye HA pacCTOAHHH Lyp OT BLIMYCKA BHYHCAAETCA MO
DaBEHCTBY

Cep == e -} Ce. (126}

17.7. MaxcumanbHaa KOHUeHTpauHd JHMHTHPYIOUETrO BeliEeCTBa
114 OCH 3arps3HEHHOH CTPYH B 32MbLIKAIOUIEM CTBOpPE 30HbI HaUaJdbHOTO
pa3baBfMeHHss HaXOAHTCS MO COOTHOWEHHIO

——y. .COD—
Caane = 01428 y

rie Cep, XKaK 4 B popMmyde (126),— cpeHAs KOHLEHTPALHS BelleCTBA
B 3arpsd sHeHHOH cTpye.

17.8. B cayvasax, eclH KOHCTPYKUHH BBLINYCKOB COOTBETCTBYIOT
NpHBEJAEHHBIM B NMPHJA. 3, pacyeT cJjelyeT BLINOAHATL NO Taba. 18.

(127)

18. NETAJIbHbBIA METOA PACYHETA PA3BABJIEHHU S

18.1, [erannubliit MeTOX pacuera pasbasiedus pa3paboraH
A. B. KapayumessM ¥ npuMelisieTcss B CJdydae, KOrja HeoOXOAHMO NO-
JYUHTb pacnpenesieHHe KOHIEHTpA-
LM 3arps3HsSIIOUIHX BelIECTB BO
Bceill  obJsacte  pacnpoOCTpaHEeHHs
CTOYHLIX BOA B BOJAHOM OOBEKTE,
MeTtoa Hcnoabsyercd AJIS pacueTa
pa3faBJieHHs B peKax H BOJOEMax
npy¥ cbpoce CTOUYHLIX BOJ B 30HLI
YCTOHYHBLIX OJHOHANpPAaBJECHHBIX
TEUEHHH B JaeT CTalHOHapHOE INoJe
KOHUEeHTpanHHd. TeopeTHYecKHe OcC-
HOBbhl METOJa H3JOXKeHbl B NPHJI.
7, n. 1.

[Ilpy BbLIBOAE pacUeTHbIX 3aBH-
CHMOCTEH TNPHHATO, UYTO MJAOTHOCTDL
CTOUHOH XHJAKOCTH MaJoO OTJHYaer-
CA OT IJOTHOCTH BOAbl, 4 pPacxoj
CTOYHLIX BOJ MW KOHUEHTpPAaLHA JH-
MHTHDPYIOLLETO BeliecTBa B HHX T1O-
CTOSIHHEI BO BpEeMEHH.

18.2. Ilpu pacuete aeTaJbHbIM
METOAOM BCSl H3ydaemaa o00JacTb
MOTOKA HHUXKE CTBOPA BHINYCKA CTOY-
HbIX BOJl pasjiesIsfieTca Ha paBHble
NPAMOYTroJibHEIE TapadJesenHnennl
obbemoM AxAyAz kaxani (OCb x
HanpasJaeHa IO TeYeHHIo, OCb Y —
OT BOAHOH NMOBEPXHOCTH K AHY, OCb
Z — anmnJaKkKara, HanpasJ/aeHHasa [10-
nepek TeweHHA;, UeHTp KoopauuHat Puc. 40. Cerka X pacuety Typ-
pacnoJsiaraeTcs B MecTe HaxoXIeHHst OyaeHTHoH aAucgdy3nn. llpocr-
HEHTPAJbHOIO BBINYCKa CTOYHLIX paHCTBeHHas 3aaava
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Boj). CxeMa flefieHHs1 B NMJOCKOCTH y02 NMoOKasaHa Ha puc. 40, rpae BoI-
yepueHbl JBe NJOCKOCTH, HaXxoAsliHecg Ha paccTogsHHUH Ax oaHa OT
Apyrof. OYeBHAHO, YTO PACCTOAHHA MEXAY UEeHTPAMH TAMECTH COCe[-
HHX napaJJelienunej OB B HallpaBJeHHH OcCeH x, y, 2 OYAYT COOTBET-
cTBeHHO Ax, Ay, Az. Pacuer BhinoJHsieTcHd NO KOHUEHTPAUMUSAM B 1[E€HT-
Pax TAXECTH BbIACJEHHbIX napajdeenunenos.

18.3. PacueTHas 3aBHCHMOCTb AJS NOJYYEHUS NPOCTPAHCTBEHHOTO
CTALLMOHAPHOIO NOJI KOHUEeHTpauHH HMeeT BUJ

|

CH'I'].: Toe T 4 (CH: n+11 mn —I_ CH: ?1."-"1!- I + CH! 711 m+1 —I_ cl{‘r Ty Tn""'l) »

(128)

rie ¢ — KOHUEHTPAUHA 3arpsAsSHAOUIKX Beulects, Mr/Ja uan r/md;
R, n, m — NOJOXEHKe pacYeTHOro napaJdienenuvnena COOTBETCT-
BEHHO Ha OCHX X, Yy H 2.
Paccrosanue MeXAYy pacHeTHBIMH CedeHHWAMH HaXOJMTCS H3 COOT-
HOLIEHHU S
VAz2

Ax =— 75—, (129)

rre Az — nonepeuHLIH pasMep pacyeTHoro lapanejenunena,

a—4;

D — xHHeMaTHUeCKHK KO3(pPHUHeHT TYpOYJeHTHOH BSA3KOCTH,
M3/¢c, KOTODHI BERIYHCHAARTCA /8 peK no saBucuMocTu (114), ans sojoe-
MoB — no 3asucuMocTH (119). Ilpu pacyere npuuumaerca Ay=Az.

[Lromwaar pacdeTHOro napaJJenaenHnena pyd pewieHUWH OPOCTpPaH-
CTBEHHOH 3aAayH Ha IIePBOHAYAJBHOM 3Talle pacueTa BRIUYMCAHETCH H3
pPaBeHCTBA

der
NONIYyYEHHOTO NPH YCJOBHH, YTO CKODOCTH CTOUHHX BOA Vpg, cbpachl-
BaeMblX B BOAHBIH O6BEKT, HA OYE€Hb KOPOTKOM YUACTKE MYTH CTAHOBHUT-
CA paBHOH CKODPOCTH Teuenus V B peke MU BOjRoeme B palioHe c6poca.
B dopmyane (130) i — uHeno pacyeTHhnX napadsesenudnefoB B Hauadb-
HOM CEeUeHHH 3arpsa3HeHHOH CTPYH, Jep— PACXOX CTOMHBLIX BOJ, cbpa-

QGT

ChIBAE€MbIX H3 OJHOTO OrOMIOBKA, forp = ; (j — YHCJIO OrOJIOBKOR), i

LOJMKHO OHTh He MeHee veTnlpex. Hauaiabuble yclIOBHSA, B TOM UHCJIE
H KOJHYECTBO HAYaJNbHBIX KJAETOK i, AN BCeX OTOJOBKOB OepyTcs OAH-
HakoBhIMH. [IpH J1000M H3MeHEHHH UHCIa NapadJelenuneioB B Haualb-
HOM CeYeHHH He AOJKHO HapyllaThes YCJAOBHE HEPa3PLIBHOCTH B OTHO-
NIeHHH Macchl cOpackiBAeMOro H TMEPEeHOCHMOI'O IOTOKOM BeLleCTBA.
Ha nocnepymwumux sTanax pacueta nonepevyssle pasMepbl KJAETOK MOTYT
YKPYIHATHCH, YBEJIHUYHBAIOTCS COOTBETCTBEHHO H HX NPOAOJAbHEIE Pa3-
MEepHI.

18.4. PacueTHasg 3aBHCHMOCTb, MO3BOJNIONLAA BLIYHCIAHTHL pacnpe-
JeJieHHe KOHUEeHTPAUHH 3arpasHsOLIHX BellecTB 1O AJMHEe H IUHPHHE
MoToXa (MnaHoBasi, HJH, HHAYe, IIJIOCKA#, 3aJla4a), 3allHCLIBAETCSA B BHJIE

Crtls m = o (CH; m+1 - Cx, m—l)- (13])

IIpn pacuere no ypaBHeHHio (131) Beca uayvyaemas o6J1acTb NOTOKA
HJIH BOJAOEMa JeJHUTCH HA NPAMOYTOJbHble Napajjenenunejbl, oO0beMbl
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Puc. 41. Cetrka x pacuetry TypOyaentHod aMddysun. [Inockan sapaua

KOTOPLIX paBHu Ax Az H¢yp, rae Hep— cpeansis ray6HHa B paccMaTpH-
BaeMoH obJiacTH. Ilpu nosib3oBaHMy ¢opmysaonr (131) npegnonaraercs,
4TO yxke BOJNH3M OT BhINYCKa CTOYHEe BOAL paBHOMEPHO pacnpocrpa-
HAIOTCH IO BceH raybuue Hgyp.

PaccTosinust MeXJy pacueTHHIMH CeYeHHSIMH OIpeleafloTCs IO
popmysie (129) npu a=2. CxeMa pacnoJoxeHHsI DACYETHHIX KJETOK
AJs 9TOro Ciaydast npHBegeHa Ha pHc, 41. [lnomanas pacyeTHOH KJETKH
B NONCPCUHOM CEYEHHH TNOTOKA oOnpeneJsiercss M3 pPaBEHCTBA

AzH oy — "f,: , (132)

B nochenHesn opMmyJde { A0JKHO OLIThL ile MeHee 2.
18.5. I'pannynble yCJOBHS NDH pelleHHH NPOCTPAHCTBEHHOM 3aja-
uy (n. 18.3) sanuceiBaloTcs B BHZE

(ﬂ) — (._'.Ai 0 133)
AY Jep. non  \ Az )rp. nos (

[Ipu BpImosiHEHHH pacyeTa NO cXeMe MJAOCKON 3afiaul (cM, n. 18.4)
HCIIONBL3YETCH TPaHUUHOE YCJIOBHE

(—&C—) 0 134)
Az rp.nm;_ ' (

YueT TPAHHYHBIX YCAOBHH OCYyIlecTBJAsIeTCS NYTeM BBEJAEHHs B pac-
YeThl SKCTPANOJANHOHHLEIX 3HAYEHHH KOHNEHTpalHMH. PacyeTHas ceTka
H IoJie KOHIEHTPAallH¥ YCJOBHO DPACHPOCTPAHAIOTCH 3a OrPAHHYHBAIO-
IHe NOTOK mnoeepXHOCTH. IIpH 3TOM 3kceTpanosanMoHHLIE 3HaveUUS
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KOHUEHTPAUHH B KJ€TKe, MPHMbIKaoWen K BHeLHEH MOBEPXHOCTH CTCH-
KH Cagcrp (CM. pHc. 41), U 3HaueHHe KOHUEHTPAUHH ¢ B KJETKe, NPH-
MBIKAlomeH K BHYTPEHHEH NMOBEPXHOCTH CTEHKH HAa TOM XK€ nonepeyHH-
K€, AOMXHH YJAOBJETBOPNATL YcaoBHio (133) npu pelleHHH npocrpaH-
CTBEHHOH M ycsoBHi0 (134) npH penmieHHH NAOCKOH 33a4H, YTO BO3ZMOX-
HO TOJNBKO B cJyuae, ecJaH

Cancrp = C1, (135)

rle¢ ¢;— KOHUEHTpPALHA 3arpA3HAIOLIEr0 BelleCTBA B NOTOKe B KJETKe,
NPpHUMbIKamell K TPAHHYHOH MOBEPXHOCTH. IKCTPANONSIUHOHHBIE 3HA-
YeHHN! KOHUeHTPAallMH HCNOML3YIOTCS B pacuere no dopmysiam (128) 1
(131) Tak xe, Kak ¥ peanbHble 3HaueHus (cM. puc. 41).

18.6. HauanbHble YCAOBHA YUYHUTHIBAKOTCS NPH 3aJaHHHIX MecCTe
BHITYCKa CTOYHHX BOJi, PaCXOJ€ CTOYHLIX BOJA H KOHIIEHTPAallHH 3arpsa-
HAlomux semecTB B HHX. Havanbpuwmiit nonepeunuxk (x=0) nposoantcH
uepes cTBOp MOCTYIJIEHHSI CTOYHBIX BOA. lIpeanonaraeTcs, YTO KOH-
HEHTpallWs BEUleCTBa, MOCTYMAIOWEro H3 KaXXJAOro OroJqioBKa, papHO-
MEDHO pacnpejesieHa 10 CEYEHUI0 3arps3HEHHOH CTPYH B Ha4YaJbHOM
cTBope. KoHuenTpaluHs JHMHTHDPYIOWIErO BellleCTBA B PAaCUETHHIX KJET-
Kax HayaJibHOro CTBOpA, 3aHATLIX 3aTPA3HEHKLIMH BOJAAMH, NMTPHHHMAET-
Cfl paBHO# KOHIIEHTPAILlHH TOrO e BellecTBa B CTOYHRIX Bojax. Haunbo-
Jee yaoO6HO BHINMOJHATL pacyeT B NpeBHIUEHUAX Haj (POHOM Ce, T. €.
B NpHBEeleHHBIX KOHUEHTPAUHAX Cnp=C—Cp. KOHUEHTPANHS CTOYHHIX
BOJ TaKye INPHBOAUTCA Cer.ap=~Ccr—Ce. JJNA YyAO6CTBa pacueTa KOH-
IIEHTPAIHIO BelecTsa B CTOUYHbIX BOJaX (UCTHHHYIO HWJH MPHBEJEHHYIO)
o6niyno npunumaT 3a 100 % . Tlonayuaemme no pacuety 3nauenns
KOHLEHTPAalIHH OKa3bBAlOTCS NPH 3TOM BLIPAXKEHHBLIMH B NPOLEHTaX
OT ccr (MM Cer mpus). OKOHYATENbHbIE PE3YJbTAaTH HaXOAAT NyTeM
epexona OT NPOLEHTOB K HCTHHHBLIM 3HAYEHHAM C.

18.7. Ecan pa3Mmepbl KJAeTOK MOJAYYAIOTCA OYeHb MAJbLIMH, TO pac-
YeT C NEepPpBOHAYAJAbHEIM JieJIeHWeM MOTOKa Ha 3JIeMEeHThl BEJeTCHA N0 Of-
peliesleHHOTO CTBOpPAa, B KOTOPOM 3arpfA3HAOUlEe BelleCTBO OKaXeTcCd
pacnpeneseRHbiM B 20—50 knetkax. Ilocsie 3TOro KJIETKH B ceYeHHAX
o6bennHsAlOT No 2—4 (nJaockas sajpava) WiIH no 4—9 (npocTpaHCTBEH-
Hag 3apaua). [loJiyyaloT HOBHIE cpeJlHHe KOHLEHTpalHH# B YKpPYIHeH-
HEIX KJeTKax M HOBHE HX JIHHeHHHle pasMepbl. HoBble 3HaYeHHA KOH-
HEHTPAUHH HAXOMATCHA KaxK CpefiHee apudMeTHyecKOe H3 CYMMBI KOH-
IeHTpauud B OOBEAHHEHHBIX KJETKaX, pasMepnl KOTOPHX yBeJHUHBA-
IOTCH COOTBeTCTBEHHO B 2—3 pa3a (NpOCTPaHCTBEHHAST 3ajaua) HJIH B
2—4 pasza (naockasg 3ajauda). Beanuuna Ax nocae yKpYNHeHUs pac-
CYUTBLIBAETCH MO QOPMYJeE

AxYHDYHH — A'xllﬂ mtﬁ:i1»"12111‘3""'Jz ’ (] 36)

rie ¢ — uyucyo, NMOKA3LIBAlONLEEe, BO CKOJALKO PA3 yBEJHYEHO 3HAUEHHE
Az nocye o6befHHEHHA KJETOK,

18.8. [Ipy paBeHcTBE pPacXoJ0B CTOYHLIX BOZA, cOpachiBaeMbIX Yepes
KaM»Abl{ W3 OrOJIOBKOB pacCeHBalollero BHNycKa, H paBeHCTBE paccTod-
HHA MeXNy HUMH pacyer pa3basJjieHHs A0 CTBOPA CAHAHHI CTPYH Bbl-
noJqiHseTcs AJs ofAHOH cTpyu. HauuHasg oT cTBOPA CAHSHHA CTPYH BbI-
YHUCJICHHA TMPOU3IBOAATCA VI 30HBI, PACMONOXEHHOH MEXAY IABYMS CO-
CeIHHMU BBLINYCKAMH H OTPaHHYEHHOH OCSMH JABYX COCEHUX CTpYIil.

18.9. PacyeT no H3JOXKEHHOMY BbIlIe MeTOAY 1EJ€CO06pa3HO BbI-
NOJIHATL B CAEAYIOUIEM NOPAAKe: AJst YUACTKY OT CTBOPA BBINYCKa JO
CTBOpA CJAHAHHA CTPY#H, BHIXOAAWHX H3 COCEJHHX OrOJOBKOB, pacuer
paszfaBJieHHs BLINOJHAETCA AAA OAHOH CTPYH MO cXeMe NPOCTPaHCTBEH-
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HOH 3ajayu p COOTBETCTBHU ¢ n. 18.3; nHHxe cTBOpa CAMAHHA CTPYA
(nocse TOoro, KaKk 3arpsi3HEHHbIE BOJbl PACNPOCTPAHSIOTCA MO BCEH ray-
OuHe noToka) pacueT pasbasieHHs BeAeTcss B COOTBETCTBHM ¢ n. 18.4
(10 cxeme nJocCKOH 3aAauH).

[lepexoy oT NPOCTPAHCTBEHHOIl 3ajauld K NJAOCKOH OCyUiecTBJs-
eTcst caeayiouldM 06pa3oM: KOHEUYHbIH CTBOP pacueTa B YCJIOBHRX NpoO-
CTPAHCTBEHIIOH 3alla4yH ABJsieTCd Ha4YaJbHBIM A NOCAEYIOHIero pac-
yeTa B YCJOBHSIX NJOCKOH 3ajauli; KJeTKH YKDYNHSIOTCH TakK, 4TOOLl
HX pasmepnl Aypp=AZpnpy OKa3aldWChb PaBHbLIMH TAYOHHe moTOKa f1;
KOHUEHTpaUuHa 3arpas3HsAaiomiero BewecTsa B KAaXAOH pacyeTHOH KJeT-
Ke AJisl YCJAOBHH MJOCKONW 3aja4M BLIYHCAAETCH KaK cpejHee apHPMeTH-
YecKOe H3 KOHUEeHTPAaUHH B COOTBETCTBYIOUIHX pacHETHBIX KJeTKax, 3a-
HMMAaBIIXWX BClo TMYOHHY NOTOKa B pacueTHOM ceyeHHH. llosyyeHHble
KOHLUEHTPAUHH CAYXKAT HAUYAALHLIMH IJ5 pacueTa B YCJAOBHAX NJMOCKOH
sajaus. [Ipumep pacuyetra npusejeH B nNpua. 7, m. 2,

18.10. Ecay pasHuiia MexXy CKOPOCTBIO HCTEYEHHS CTOUHOH KHJ-
KOCTH M3 OroJIOBKA H CKOPOCTbBK TeYeHHA B BOLOTOKE HJH BOJOEME B
paitione cO6poca oka3sbiBaeTca 3HaydHTeJbHOH (VppZ= 4 V), neobxoanmo
yuecTb BJHAHHE HavaJbHoro pasbasaenus (cMm. nn. 17.1—17.8).

[locnegHee focTHraercss nyteM BKJAWOUYEHHS Nex B QOpMYyJaH AJAst pac-
YyeTa HAYaJbHEIX YCJAOBHH, KOTOpble B AaHHOM cJyuyae€ 3anHCLIBAIOT:

JerticH

AyAz = Vi ¢ (137)

AzH = _fi_g'{/ficn : (138)
C

Cup = nz; ’ (139)

rje Cpp— KOHUEHTpauWsn JHMHTHDYIOLIErO BEIlecTBA B 3aMbIKalouieM
CTBOPE€ 30HbLI HA4YaJdbHOTO pa3baBJieHHd.

B 3TOoM cAayuae 3aMplKaloulHi CTBOpP 30HLI HauyaabHOro pasbasJe-
HHA SIBJASIETCHS HavdaJbHbLIM CTBODOM A4 JaJbHelllero pacuera JAeTahb-
HoiM MeToAOM. [Ipu onpeaeseHHH pacCTOAHHA A0 JIO6G0F0 PacuYe€THOro
CTBOpPA HEOOXOJHMO YUHTHLIBATb NPOTAKEHHOCTb 30HBI Ha4YanabhHOro pas-
Oapaeuusi. Tak, NpH onpejesieHHHU PacCTOAHHA A0 CTBOPA € 3a/laHHOM
KOHUEHTPAlHeH JHMHTHPYIOLWLETO BeLleCTBA MMOJIY4EHHAs 10 pacuery
JAeTaJbHbIM METOAOM NPOTIXKEHHOCTh 30HBLI A0 3TOFO CTBOPAa CYMMHDY-
eTcs ¢ AJHHOH 3OHLI HauaJAbHOro pasbasJjeHHsa. EciaH BoinodHAeTCH
PacyeT KOHUEHTPALHH B CTBOPE, pPacloJOXEeHHOM Ha 3aJaHHOM paccrosf-
HHH OT BHINIYCKa, NPOTAXKEHHOCTb 30HLI, AJSI KOTOPOH HOJMKHLI NPOH3-
BOJHTbCH BBLIYHCJACHHA JAETAaJbHLIM METOJOM, OfnpejessieTcsli KakK pas-
HOCTb 3aJlaHHOTO PacCTOAHHA H PACCTOAHHSA JAO 3aMblKalollero crsopa
30HbI HayaNbHOro pasfap/ieHHs.

18.11. B pesyabraTe pacyeTa MOXHO MOJYYHUTh pacnpepelieHue
KOHUEHTPAUHH JHUMHTHPYIOUIETO BelleCTBA B KaXXKAOM NOCAEYIOLIEM Ce-
YeHHUH O 3aJaHHOMY ee pacnpejeseHHIo B NpeibaylleM CeYeHHH H Bbl-
ReJIHTb 30HY C KOHUEHTpAalUHMAMH, IMpeBbIIaOUIEMH Jio60e 3afaHHOe
3HaYCHHe ¢, HANpHMEP Cppi.

18.12. [Ins pacueroB pa3zbaBaeHHA 3arpsA3HsAIOUIero BellecTBa NO
metoay A. B. Kapayuiepa ¢ nomowbio 3BM npeapsaraercs nporpamma,
TeKCT KOTOpOH jfaeTcs B npuJa. 7, n. 3. [Iporpamma paspaborana pad
pacyeta pa3faBJieHHs N0 cxeMe NJAOCKOH 3azau. Pacxojn cTOYHHX
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BOJA, cOpachiBaeMBblX yepe3 KaXXAMH M3 OrONOBKOB pacCeHBalOMIero Bhl-
ITyCKa, NpeRnoJararrTcs OAHHAKOBLIMH, paccTOsHHA MEXAYy OroJoB-
KaMH — paBHbBIMH MexXxJay coboi. PacueT BhINOJHsieTcA B NPHBEACHHBIX

KOHLLEHTPALLUAX, KOHUEHTPAalLHsl 3arpA3HAIOUIHX BellecTB B CTOUHHIX
BOJax npuHHMaercs pasHoft 100 %.

19. YNPOWEHHDBIE METOAbI PACUETA PA3BABJIEHHW A
B PEKAX

Pacyer MakcHMaNbHBIX KOHIUEHTPALUH HA THMHTUPYIOLUX PACCTOAHHAX
OT BBLINYCKA

19.1 TIlpeanaraemMas HHXe pacyeTHasn B3aBHCHUMOCTBL TNOJAyUeHA
M. A. DbecueHHOl H npHMeHsieTCH AJH pacueTa MaKCHMaJbHOR KOH-

LeHTpAaLHH 3arpAa3HsIOLIHX BelUeCTB B CTPYye, BLHIXOAALLEH H3 LEHTPaNb-
HOTO OrOJOBKA DAacceHBamoIero BHIYCKA (Cmake. me)-

19.2. PacyeTHass 3aBHCHMOCThL HMMeeT BHJL
N
0, 14]/? Alppcerqer
CMare. e = Cne —+- —Wz_'l‘ '-?c';j(_P_—’

~ 174 Q
rje H= Alys Qe =Alpg AV, ger = ?T :

(140)

31echb x — JHMHTHpPYIOUlee paccTOsSIHHE, NpPUHHMaeMOe pPAaBHLIM
100 u 500 M, oT cTBOpa BHINIYCKA;

Alps — PacCTOAHHE MEXJY OTONOBKAMH PAaCCeMBAIOIIEr0 BHIMYCKa;
Coc — CPEAHAR KOHHEHTDAUHA B CTPYE, BRIAHCAAEMASA O QOpMyJre

Me
50‘ T L T T ]

/)

40 (},('3

-
2%
‘ot

-

30

20 .

10 0

g 10 a/q., NH 10

A\

Puc. 42. Homorpamma Q r~ _I:_tb
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o QcCe + GerCor
™ Qer+ger

19.3. ®opmyaa (140) npuMeHHMa Ha yyacTKeé OT CTBOPA BLINYCKA
A0 CcTBOpa, rje BOJHbie Macchl H3 obJiacTH, Jexalleid 3a npejpesamu
(ppoHTa paccenBaHHsi, JOCTHIAIOT LlEHTPA 3arpsA3KeHHON CTPYH. Paccrod-
HHe 0 aToro ¢Teopa (x') onpejesisiercd H3 yCAOBHSA

, _ Lo
X =?§h-l/qCTV’ (142)

rape Ly — ANMHA pacceHBalOmeH YacTH BLINYCKaA.
Ecau nUMHTHpYIOIWEe PAacCTOSHHE IpeBhIlIaeT x', BEChb pacyeT Bbi-
NOJHAETCHA JAeTaJbHbIM MeTogoM (cMm. no. 18.1—18.12).
Boifop AnuHL pacceHBaoler 4actTH BblOYCKa
19.4. Jaa snibopa AjduHB paccensaloieil vacTH Bonycka, obecne-
YUBAIOLLEH 3aJaHHYIO KPATHOCTh pasbaBJgeHHst ne Ha paccTtosHuu 100 M
OT BHIIYCKa, NPHMeHJETCS HOMOrpaMma 3aBHCHMOCTH Hg OT ABYX nepe-

Q .+ Lo
MeHHbIX QCTNH H & (pHc. 42).

(141)

19.5. Ecau TtpeGyemas kKpaTRocTe pas3fGaBaeHHsT AOJXKHaA OhITh
obecnieueHa Ha pacctoaHHH 000 M OT BeinycKa, TO YKa3aHHad HOMOTpaM-
Lo
M2 NpHMeHsieTess TOAbKO Npu 5 ==20,2.

20. YUET H3BUJUCTOCTH PEK
NNPH PACYHETAX PA3BABJIEHUA

20.1. Yuer H3BUJAHCTOCTH NOTOKOB INpH pacueTax pa30aBJieHHA
OCYLLIECTBJAAETCS TNyTeM BBeJEHHSA K KUHeMaTHYeCKOMY KOSQODHIHEHTY
TYpOyYJIEHTHOH BSI3KOCTH [) NONPaBOYHOrO MHOXKHTeNsl Kogr, [03BO-
JAIOMEro YUHTHIBATh BJAHAHHE TaKNX dakTopoB, KAK IOnepeuyHas UHp-
KYJsiuusg MW KHHeMaTHyeckKas HEOJAHOPOAHOCTb, [OTOKA, BLEI3BAHHAA
HepaBHOMEPHOCTbLIO pacnpefeynenus rayoun. [Ipu stom dwpmyna (114)
BJisl BHIYKMCJEHHS KHHEMaTHYeCKoro kosdduunmedta TypOYJNeHTHOH BsA3-
KOCTH mnNpHoOperaeT BHUJI

HV
DHGHD= gMC Kﬂﬁm- (143)

BenuunHa Kogyy 3aBHCHT OT NonepeyHoOil UMPKYJAAUMH H NYyJbca-
ILHOHHOH CKOPOCTH, a4 TaKXe OT HEDAaBHOMEDPHOCTH pacnpejieieHHs Iay-
OWH HA y4acTKe. YYeT BJAHSHHS MONepeyHOH CKOPOCTH OCYULECTBAAETCH

V.tw
yepe3 0e3pasMEPHYIO BEJHUHHY w - BeqHuHHa V., BBLIUKCJASETCA NO

dopmMmydae (115); w — cpenHee sHaueHHe a6CONIOTHON BeJHUYUHB NTONEpey-
HOH cocTapJgslolley HYJII:CBU.HOHHO}"{[ CKOPOCTH — HaXOJHUTCH 110 343aBH-
CHMOCTH

V
%
HepasHoMepHOCTh pacnpefe/NeHUS ray6uH YUHTHIBAETCH [10CPEACTBOM
nmapamerpa 9, Boiuucasemoro no gopmydae
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Kﬂﬁc.r..; 0 — Hma_uc — Hcp
20 . — H(:p '

(145)

SONS rae fHmake.cp — MakcHMAlb-
| Q N, NV S A Hasl H3 CPeAHHX MO CTBOpam
Q rnyouH Ha paccMaTpHBaEMOM
L m yuacTKe NOTOKa,

L] Hep — cpeanss rayGH-
/e Ha H3a STOM yuacTKe;

| Kogsm onpenensercs HO
HOMOrpamme (puc. 43).

T T 1 20.2, Ilpn onpepenenun
KPaTHOCTH pas3baBjJeHHs Io
rpapuky puc. 42 H3BUJH-
I 5 CTOCTL YYHTHLIBAETCSI BReje-
f 1.9 Z 2,5 HHeM BeaHuuHbl Dyenp =
Y, +w =DKo6smy B Popmyay (116)
-%,— Oe3paaMepiioro  XapaKTepH-

i CTUMECKOTO UMca1a TvypoOvJeHsT-
Puc. 43, Homorpamma Kopm = HOTO HOTOKA yPoy

Vitw
= , 0
f( w ) N—Ig . (146)

20.3. Ilpu pacueTe MakCHMaJbHLX KOHUEHTPALKHA ila JHMHTHPYIO-
HIMX PACCTOSAHHAX OT BLInycka (cM. nn. 19.1—19.5) no dopmyne (140)
H3BHJHCTOCTh YYHTBIBAETCSI NMOCPEACTOM KO3(QPHuHenTa M3BHJIUCTOCTH
PEKM , KOTOPHIH BBHIYHCAsETCH No ¢gopmyae

i
= (147)

rae lpqps — AJHHA PaccMaTpPUBaeMOro yuacTka pekH no tapsatepy;
[np — PAcCTOsIHUE MO MPAMOH MEXAY HayaJbHLIM H KOHEUHBLIM CTBOpaMH
TOTO K€ Yy4acTKa.

KoadbPHILHEHT H3BHUJAKCTOCTH @ BHIUHCASETCSH JIs1 yUacTKa PEKH,
PacnoJIOKEHHOTO HEeNOCPeACTBEHHO HHXe BhINYCKAa Y BKJKYAIOUETO
| —2 uanyuunsl. [Ipu pacuere konuenrpanuu s 100 1 500 M ot BHIMyCKa
Ha GOJILIINX pexax BblUHCJeHHe Ko3pdHUHeHTa H3BHAHCTOCTH He NpOo-
H3BOAMTCH, U OH NPHHHMaeTcss PAaBHBLIM eNUHHLE.

21. PACYHET PA3BABIJIEHUS
HA PA3BETBJIEHHbBIX YYACTKAX PEK

21.1. Tlpu pa3sBerBieHHH pycJsia Ha pykaBa (MpOTOKM) pacyer pas-
O6aBJICHHSA BLIMOJHACTCA ACTAJNbLHLIM METOJOM, H3JOXEeHHLIM B pasfa. 18
(no cxeMe NMJOCKON 3anauH). Buiunchenus Beayrea AJIs1 KaXJA0OT0o pyka-
Ba PEKH OTAENbHO, MNMOJIydaeMHEe INOJs KOHUEHTPAILHH COCAMHSIOTCH B
MeCTaxX CJAHAAHHS DYKaBOB, H JaJiee BeJeTCs pacueT BCEro mnoJas KOH-
LeHTpAalLHH.

21.2. BbiuncaeHHss npoBOASITCA NO ydyacTKaM, I'PaHHUbLI KOTOPHIX
NPHYPOUHBAIOTCH K MECTaM CORMHCHHS HWJAH pasLeAHHeNnUd TNOTOKOB,

21.3. Ina BHINTOJHEHHA pacyeToB HEOGXOAHMO 3HaTh pacnpeje/e-
HUC PAacxojiop pOAbLI MO MPOTOKAaM.

21.4. OnpejesieHHe YHCAA pacueTHbIX KJACTOK B CEUEHHH NOTOKA
IpH nepexofie OT YYacTKa K YYACTKy (B AaHHOM cJayuae MNpH CAHAHHH
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PYKaBOB uJau pasjeNeHHH 1A PYKapa) NPOH3BOAHTCH B COOTBETCTBHU C
pacnpefiesieHHeM pacxola solll NO pykasam no ¢opmyae

. Qi .

{1 = '—Q'}_ i, (148)

rae Qj, i{j — COOTBETCTBEHHO PacXxOf BOAbL H UHCJIO PAaCHEeTHHIX KJe-
TOK B NPOTOKE,

Q 1 i— cyMMapHbIH pAacXOJl BOALI BCEH PeKH B eJIOM H YHCJAO pac-
YeTHBhIX KJeTOK B JIOOM €e CeueHHH,

22, METOALI PACHETA PA3BABJIEHH A B BOAOEMAX

Pacyer yctaHoBuBillerocs pasbaBaenus (YCTAHOBHBUIErocs pacnpe-
ACJEHHS KOHUEHTpaUWH)

22.1. Oaa pacuetra pasGaBJeHHsI CTOUHbIX BOJl, cOpachiBaeMhIX B
BOAOEMBl Yepe3 pPACCeHBAIOIIHE BHIMYCKH B 30HAaX ORHOHANpaBJEHHHX
TeUeHHH, MPHMEHsAETCs METOA pacuera, H3/NoXeHHbH B i, 18.1—18.12.
B cayyae 3SHAYUTEJNIBHOTO PAa3JHUYHA MeXAY CKOPOCTHIO TeUEeHHS B BOAOe-
M€ H CKOPOCTBIO CTPYH, BhIXOAflleH K3 OroJOBKa, PAC4YeT BHINOJHAETCA
YKa3aHHLIM MeTOJOM C Y4YeTOM HayalbHOro pas6apjeHHd (cMm. 1rl.
17.1—17.8).

HcxonHele faHubie AJS pacyeTa NpH OTCYTCTBHH H3MepPeHHH noJy-
qalo'rclsé ;0 3aBHCHMOCTAM, NMPHHATHLIM JANA BOJOEMOB H NPHBEAECHHHIM
B ., 16.2.

PacyeT HeyCcTaHOBHBUIErocs pas6GaBieHUR

22.2. TlpuBefieHHBIR HHXKe MeTox paspabBoradn H. H. JlaniweBnMm
H NPHMEHAETCH NMPH 3MHIOAHYECKHX cOpocax JAd NONYYEHUSA BEJHYHH
HauboJblel KOHUEHTPAlUHH B 30He HadaJAbHOro pa3basfeHus B cJyuyae
OTCYTCTBHS HJH TOYTH NOJHOTO OTCYTCTBHS TeYeHHU s B pailoHe cbpoca.
Heo6xonHMule YCJIOBHA NPHMEHEHHA: CKOPOCTh HCTEYEHHSA CTOUHHIX BOJ
Vpe==2 M/c, pacnosoxenne BEINYCKa B HEKOTOPOM yAaJdenHH oT Gepera

H OTHOCHTeNbHAas TJYyOHHA B MeCTe YCTPOHCTBA BLINYCKA ] > 30,
0B

rie dop — AHaMeTp BHINMYCKHOTO OTBEPCTHA.
22.3. Pacuetnas ¢opmyJia RJd onpejeneHus pasbasneHnsa 8 Haubo-
Jlee 3arpsA3HeHHON CTPYye Ha PaCCTOAHHM x OT BBHINYCKA HMEET BH],

0,2x \0p®
ﬂc=qu(-——i) BB,

don
rie Aps — napaMerTp, onpefeslOlHA H3MEHeHHe pa30aBJieHHA MPH

NpUMeHEeHHH pacceHBaKIero BbINYCKA;
Op — napamerp, 3aBHCAIHH OT cTeneéHH NPOTOYHOCTH BOZOEMA
H HarpyskH CTOUHBIX BOJ Ha Hero;
ap — NapameTp, 3aBHCAIIHH OT IAYOHHBI BOAOEMA B MECTE€ Bbl-
nycka. BeanunHa Agpp Boiuucasercs no dopmyJae

X —0,4
APB=0,74( AT +2,1) , (150)

rae Alps — paccTofsHHe MeXAY OroJOBKaMH BHINYCKA.

(149)
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3HadeHHe Oy BRIUHCAAETCA TO COOTHOLIEHHIO

V

95 = ~0,000015V pp - V (151)
rae V — ckopocTb TeueHHs B Bojoeme, M/c.
3HaueHHe MapaMerpa @y HaAXOAHTCHA NO popMyJae
0,325

360 -- (V‘;B) 105

[TlapameTp ay Bcerja MeHblie 1 WJAH paped |; B cjayyae, ecJH IO
pacyeTy mnoayuaercs as> 1, NPHHHMAKT ag=1.

Pacuer "eycTtaHoBHBiueroca pasbapiieHHfl B YAAJeHHH OT BBHINYCKA

22.4. IlpeanaraemMuii HHXKE pacueTHHIH MeToA pa3paboran A. B. Ka-
paylleBHIM H NMPHMEHAETCA B YCJOBHAX OTCYTCTBHS HJH NOYTH MOJHOTO
OTCYTCTBHA NPaKTHYECKH 3aMETHHIX TE€UEHHH B BOJAOECME JJifl BLINTYCKOB,
HMEIOLHX CPAaBHUTEAbHO HEOONbILYIO AJHHY PPOHTA PAaCCeHBaHHA, T. €.
B CJIY4asX, KOrja BhHINYCK ¢ HEGOABUIOH MOrPEMIHOCTHIO MOXKHO paccMaT-
PHBATb KaK COCPeJOTOUYEHHHIN.

22.5. PacueTHrie ypaBHeHHs 3aNHCaHbl B ofnieM BHJe AJMS HEKOH-
CEpBATHBHLIX 3aTPASHAKIIMX BemecTB (kg — Ko3DdHIHEeHT HeKOHcep-
saTuBHOCTH). J[lia pacnajaiouiMxcsi BEIIECTB B INPHBOJHMBIX HHXKe
pacyeTHuXx dopMysax xosdpHuHeHT ky caenyer 6paTh OTPHLATENbHLIM
(kp<<0). Ilpu pacueTax pacnpoCTpaHEHHS KOHCEPBATHBHBLIX BeIECTB
(ka=0) ypaBHeHHe 3anucuBaerca 6e3 WIEHOB, cOlepXalUX ky.

22.6. [Ipy BHINOJHEHHHU pacyeTa 30Ha 3arpsAi3HeHHs CXEMaTH3HPYETCH
KaK Kpyr (IpH Beilycke B YAaJieHHH OT Oepera) UM Kak NoJykpyr (NpH
BHINycKe BOJMIH3HW Gepera). PacueTHasi ceTKa B CeKTOpe O 30HH 3arpas-
HEHHs [IpHBEAeHA Ha pHc. 44.

22.7. PacuerHoe ypaBHeHHe 3aNHCHIBAeTCR B BHJIe

CH"'I r T = ‘ncl{r T _]—
+ ‘vncH yn—1 —I_ !'l’ncl'hn +1-
(153)

KoappuunenTtnl 7, v,, K
BLIYHCAAIOTCA N0 GopMysIaM:

At
MN=1—2D Arz_l_ kAL,
(154)
B At
Vn = (D “_2:1—_—1) Ard >
(155)
p Al
Puc. 44. Cxema Kk pacuery npouecca Hn= (D + 2_n—_-1') “Ard o

HaKONJeHUSt H ANPPYy3HH CTOUHBIX BOA
NPpM MaJblX HEYCTOHYHBLIX TeHYEHHHX (156)
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rpe D — guneMaTHUeCKHH K03QpHIHeHT TYPOyNeHTHOR BIIKOCTH (dop-
Myaa [19);

Af{ — pacueTHHH HHTEpPBaJ BPEMEHH;

Ar — ¥pPHHA DAacCYETHOTO OTCEKa MO PajHuycy.

Beauuunbl r U Ar cBA3aHu MeXAy co60H COOTHOLIEHHEM

= (ﬂ.—-— "é_') Af, (157)

rpe n — MOPALKOBHIH HOMEp OTceKa NpH Hayaje OTcuYeTa OT LEeHTpa,
[Tapamerp P BHIpaxkaeTcs paBeHCTBOM

. Qcr
p=D — ¢Hop ° (158)

rze Qecr — PACXOJ CTOYHHX BOZ, MS/c:

Hep — CPeAHsis ray6uHa BOKOEMa Ha yuacTke c6poca M pacnpo-
CTPpaHeHHSI CTOYHEIX BOA, M;

]

¢ — UEHTpaJAbHBIH YroJ DacHpOCTPaHEHUS CTOUHBIX BOJL OT TOYeY-
HOro HCTOYHHKA, pan (npu cb6poce CTOYHHX BOA B YAaJeHHH OT Gepera
@=2n, npH cOpoce y npsiMoJHHeHOro Gepera Q=r).
; 22.8. Jlia pacyera KOHHEHTPAUHH B NMEPBOM OTCEKe HCMOAb3YeTCS
opMyJa

Cxt-1,1 = OCcq - bey, | T dey o, (159)

rae Cg,y, Ck,p — COOTBETCTBEHHO CpeJHHEe 3HAUeHHA KOHLEHTpAIHH

B NIEpBOM H BTOPOM OTCE€Kax B MHTEPBaJ BpeMeHH, NpeAlIecTBYIOUIHH
pacueTHOMY;

KO3pPHUHEHTH a, b, d BHIUHCAAIOTCS NO 8aBHCUMOCTAM:

2Qor Al
a="0H ‘A > (160)
QcrAt At
b=1_—¢[‘}zr3-—20 oz -+ Kudt, (161)
oD At Qor Af
d= "7~ oH A - (162)

22.9. lInga pacuera Ha DBM no paccmoTpeHHol cxeme paspaboTaHa
nporpamMa (npua. 7, n. 4). McXoxHBIMH AaHHBIMH ABJAAIOTCH KHHEMaTH-
yeckHiit KoabbuuHeHT TYpOYyJAeHTHON BsI3KOCTH D, IlagaMET B, xoadpdu-
IIHEHT HEKOHCEPBATHBHOCTH R, a4 TaKxe BeJHYHHM Ar u Al

KuuneMaTudecKHH KO3(pPHLHEeHT TYpOYJEHTHOH BSISKOCTH BHIYHC-
asetcd no ¢popmydae (114) npu 3agaHHLIX 3HAYEHUAX cpejlHeill TIyOHHbI
H CKODPOCTH TEYeHHs.

[Tapamerp P paccunrmBaerca no dopmyne (158). Caenyer y4HTH-
BaTh, UTO NpejiaraeMasli cxemMa NMpPpHMeHHMMAa npH cobJIOJeHHH HepaBeH-

CTBa
Beanuuunl Ar u Af ROJXKHBI YAOBJETBOPATh COOTHOLIEHHIO
At 1
Arz < 3D—-p ¢ (164)

22.10. Ilpu pacyere pacnpocTpaHeHHs KOHCEPBAaTHBHOrO BellECTBA
(R=0) MoXeT OuiTh BLINOMHEHA NPOBEPKA Pe3yJbTaTOB BHIYUCAEHHA IO
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dhopmyne

r

n{:fj_ nt‘.‘fj
3 6Q,
nel

rae 0o — owH6Ka pacuera;
[Ter ; — Macca BeulecTBa, NpomeAwiasi 4Yepes paccMaTpHBAEMbIM

BbINYCK 3a pacyeTHbIH MEepHOA Ij;
IT,, — noayyeHHas no pacyeTty obulas Macca BelleCTB2 BO BCeEX
J

OTCEKaX B KOHNe j-T0 MOMEHTa BPEMEHH;

N
2 0Q, — o6beM BCeX pacUeTHBIX OTCEKOB, AJH KOTOPHIX BbIUK-
n=1

caeHa H;tj.
BeauyuHsbl ey, H;,J_ u 0. BHUMCAAWTCA NO caefyolHM GopMy-
qam.
nr:tj = Qc'rcﬂtj' (166)
’ N
My = 2 €,i6Q,, (167)
J n=l
0Q, =@ r,ArH. (168)

Ecan omn6Ka OKaswBaeTcA 3aMETHOMH, €e MOXHO yYeCTh, HCIIPaBHB
Ha BeJHUHHY O, BBHIYKCAEHHble 3HaueHHs Cj, NOCHAE Yyero pacueT npo-
JogaxKaerca B o6buHOM nopaake. KOHTPOAbL H HCMpaBJAeHUSA MOTYT BHI-
NOJHATHCS HEOAHOKPATHO.

[Ipuban xenHoe onpeneleHHe KOHUEHTPALHH HA JHUMHTHPYIOUHX
PACCTORHHMAX OT BHLINYCKA

22.11. B ychoBHAX OTCYTCTBHSI TeYEHHH HJHW NMPH OYEHb MaJblX NO
CKOPOCTH H HeYCTOHUMBLIX IO HANPAaBJAEHHIO TeYEeHHAX B cayuae chpoca
HEKOHCEPBAaTHBHLIX BeulecTs (npH 00683aTeJbHOM YCJIOBHH, u4TO ki <0)
pasMepbl 30Hbl 3arpA3HEHHA H KOHLEHTpAlUHH 3arpAsSHSAIOUIKX BeElUleCTB
B HeH ¢ TeueHHeM BpeMeHH cTabuausupyiorcsa. Hass npuHOIUIKEeHHOH
OLEeHKHM pacnpeieseHHs KOHUEHTPAauHH B CTaOHJAHIHPOBABIUEHCH 30HE
34arpsI3HEHH MOXKeT HCNOJAb30BaTbhCcH npejiokeHHas A. B. Kapayue-
BbIM AHAJHTHYEeCKAs 3aBHCHMOCTL

Ky r?
¢= Cc¢r€ L (169)

i€ ¢ — KOHLUEeHTpauHs Ha pPAacCTOSHHH r OT BBINYCKA;

Ry — KO3Q(HLHEHT HEKOHCEPBATHBHOCTH;

P — koadpuurenr, onpepenseMuit no ¢opmyae (158).

YcnopHeM NMPHMEHHMOCTH 3TOH 3aBHCHMOCTH KpPOMe YKa3aHHOTO
poitie k<0 saBasercs HepasexcTso P <<0.

22.12. Ilpu c6poce cTouHLIX BOA B 30HY OLHOHANpPAaBJEeHHLIX Teue-
HHH B yJaleHHH OT Oepera AJMdA pacyeTa MAKCHMaJdbHLIX KOHUEHTPALLHit
B 100 u 500 M oT BHINYCKa HA MepBOM STalle NPOEKTHPOBAHHA MOXHO
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MoJib30BaThCsl HOMOTpPamMMOH Cone /€. =1/,
m

I/t r |
CMEII{C_ et (pHc. 45)_ 1 I I Jr l
Cer LfbD s | l
Ha nomorpamme Lg — IJH- J
Ha (POHTA PACCEUBAHHA, M, 1
D — xuHeMaTH4decKHil xosd- 46T I 1
hUILHEHT TYPOYJeHTHOH BA3-

y4eTOM BeTPOBOTO BOJIHEHHA

KOCTH, M%/C, BHIUMCAsieMbli ¢ 071
i J

no dopmyae (119). 05
22.13. 34aBUCHMOCTH |
1), BV
‘wake [ _TeT ) ppepcrasie- & | ;g},
Cer Ld]D B
HA TaK)Xe B aHaJUTHUYECKOH 04 7 v,

popMe, YpaBHeHHs JJs BHI-
YyUCJEeHHS MAKCHMAJLHOH as

KOHIIEHTPAllHH  3arpsa3Hslo-
1ero BewecTBa H KpaTHO-  §7 —
cti pasBasnenus B 100 —t +—t -
OT BLIMYyCKa HUMEIT BHJ arl o 1 ]
Corlor % :[ ﬂ
cmaxe = 0,017 0.8 ~0.8 » J oD 00 50
Ld) D 1/2
Tom /g ¥
(170)
0.8,~0,8 Puc. 45. Homorpamma paas oiipeaene-
58‘8L¢' D HHA MAKCHMAJbHBLIX KOHUCHTPAUMHK B
fle =7 q074 e 100 u 500 M oT BHIllycKa CTOYHbLIX BOJA
CT
(171)

YpasHeHust A BLIMHCJACHHA Cyaxc H KpaTHOCTH pa3bapJjaeHHs n, B
500 M OT BbINYCKAa 3aNHChIBAIOTCH B BUHJIE

0,45,
cT 2T
Cmaxe = 0,007 LO'QD;_—Q-, (172)
B
0,9~0.9
Ly D™ 143
e =—" 0945 - (173)

Der

Uucaennple Ko3DPULUHEHTH B 3THX 3aBHCHMOCTSX HMEIT Pa3MepHOCTD
3 1

—— 0 -

M2 Cz.

HaxoxpeHue paccTOAHHA MeXXAy OroJJOBKaMH pacCenBAIOLLEro Bhifycka
H 3¢peKTHBHOH JJHHLI pPacCeHBAIOUIEH HACTH BLINYCKA

22.14. Ilnuna paccenBamoliell 4acTH BbIMYCKa AT 03€p H BOROXPa-
HUau, no npeanoxeHuo H. H. Jlanwepa ycranassivpaeTcs B 3aBHCH-
MOCTH OT YHCJA OrOJIOBKOB M DaCCTOSTHHH MexAy HHMH. Paccroatuns

4 3axk. 457 7



ME@XAY OroJIOBKaMH Ha3HaYaloTCA HCXOAA M3 MOJYUEeHHH HarGOJbIIEro
HayaJbHOTrO pasbaBieHHs no Qopmyae

A!I}B*:-da"l—‘ lr, (]74)

a NPH PACNONIOXKEHHH OrOJIOBKOB HZ JBYX NnapanfielbHEIX TPy6OonpoBo-
IaX B L1aXMaTHOM nopsjxe —io popMmyJe

Alpg = 2dy + 0,5Alpp 41, (175)

rae dg — pacyeTHbl JHAMeTP CTPYH B Ce€YeHHH HAYabHOTO pasbasJe-
HHUSA, BhIUKMCAsieMblH 1O fopmydae (122); npu 3TOM BEJHMYHHA HAYaJbLHOTO

pa30aBJsieHHs, JHAMETP OTOJIOBKA H CKOPOCTb HCTEUEHHSt U3 Hero 3a-
AaloTcH,

MTF—-paccmﬁHHe MeXAYy OCAMH napaJjeabHblX Tpy6onpo-
BOJOB, [’ — 3anac, nMpHHHMaeMbli# paBHbiM 0,5—1 M.

22.15. UHCca0 OrONOBKOB j ANf paccerBalouiX BLINYCKOB He perJa-
MEHTHUPYETCS, ero onpeJenfior, 3Hasi NOJAHLIH PacXoh CTOYHLIX BOA Qer,

AHaMeTp eAHHHWYHOIO OTOJOBKa doy W CKOPOCTh HCTEYEHHH H3 HEro,
PacyeTHass 3aBHCHMOCTL HMeeT BHJ

: 4Qcr

= . 76

pB

22.16. IInuHa pacceHBalouled YacTH BLIMYCKA BLIYHCAAETCA MO 3a-
BUCHMOCTH



NMPUJJO)XEHMHE 1

ObIlHE CBEAEHHA O PYCJOBOM NPOLECCE,
NOANEXALWUE YHYETY NPH NPOEKTHPOBAHHU BbINNYCKOB
HA PEKAX

O6mue noJoxeHHn

1. BeaejacTeue 3HAYHTENbHBIX pa3MepoOB NAAHOBBIX H BBLICOTHBIX
Ae(pOpMAILHH PEYHOTO pycaa H NOHMbl NPH NPOEKTHPOBallHH PacceuBalo-
HIHX BLINYCKOB CTOYHAEIX BOJ HEOOXOAUMO YUUTHIBATL TONOTpadHUYECcKYIO
CHTYALHI0 KaK Ha MOMEHT CTPOHTeAbCTBA, TAK H TY, KOTOPast BO3SHHKHeT
K KOHLY pacueTHOro IMepHOAa 3KCNJAYaTallHH.

[lepeOpMHPOBAHHSA PEYHOrO PYCaa M MOHMBI OCYLLECTBJIAIOTCHA B
xoje AedopmMan i HeJOCTHEIX MOpgdosoryyeckMx o6pasoBaHHi (cnona3aa-
HHA NOOOYHHA, PAa3BHTHH HIJYUHHLI, CMEUIEHHA OcCepellka MJAH OCTPOBA
M T. n.), IToaToMy npH NpoeKTHpPOBAHUH BBINYCKOB HEOOXOAUMO MOAbL3O-
BATbCA THNHYHBLIMH CX€MAMH Pa3BHUTHSA PEUHOrOo pycja H NOHMbLI, T. e.
npeAcTaBJeHHAMH O THNAX PYCJOBOrO npoiiecca H NOHMBI.

B PexkoMmMeHpanusax NMpUHATA THNH3ALUHS PyCJAOBOro npoiecca, pas-
paboradHasa [ ocyjaapcTBeHHbIM IuAponoruyeckuMm HHctutyToM ([TH).
B cooTBercTBHH ¢ Helt BHIAEIAAIOTCH CJAEAYIOUIHE CeMb THIIOB PYCJOBOro
npouecca (Makpogopm™m): 1 — JEHTOUHOrpsaAOBHIH; 2 — NOOOYHeBLIH;
3 — orpaHvueHHOe MeaHAHpOBaHHe; 4 — CcBOOOJHOE MeaHAPHPOBAaHUE,
O — He3aBepLIEHHOe MeaHJApHpOBAHHE; la — pycJaoBass MHOIOpyKaB-
HOCTh; D& — NOHMEHHAs] MHOI'OPYKaBHOCTb (pHC. 46).

JlanHble O TUNe pyCJOBOro npolecca He HCUepnbIBAIOT BCeX cBeje-
HHH, KOTOpBbIe MOryT NOHajloOOWTbCSA NPH NPOEKTHPOBAHUHM pacceHBalo-
ILHX BbLINYCKOB, OAHAKO OHH SABJSIOTCH HEOOXOAHMbLIM 3BEHOM OUEHKH
PycJaoBOro npoilecca, Tak Kak RalT npeacrarjenuds o6 oOureM xojhe ne-
Gbopmauuit peyHoro pycsa ¥ NOHMBL H [N03BOJAAT pa3paborate npo-
FpaMMy H3BICKAHHH.

BoijeaerHble THOB PYCJOBOrO npouecca MOryT OblThb YCTA4HOBJEHD
Ha GoabuwinHcTBe pek CCCP. Pa3Hoo6pasne MECTHBIX NPHPOJHLIX YCJAO-
BHH He HCKJOYAET BO3MOXHOCTH 0O0HapyXeHHHA Ha OTAENbHBIX peyHbIX
yuyacTkax Jedopmaluii, He nNpelyCMOTPEHHBLIX JaHHOM THIIH3alLlHEH.
HanboJsiee BepOATHLIMH palOHAMH TaKHX OTKJOHEHHH MOTI'YT SIBHUTbCH
ropHbie 06JacTH ¥ paHOHBbl ¢ NMPOsBJeHHEM BeYHOH MepanoTul. Heobxo-
AMMO TakKxe HMeTb B BHJYy, UTO Ha peKax MOTYT HaOawAATbCA YYaCTKH
CO CMeLIAHHBLIM THIOM PYyCJOBOro npouecca: Hanpumep, Ha QoHe orpa-
HHYEHHOTO MEaHAPHPOBAHHST MOXET MNpPOABAATLCA MOOOUYHEBBIH THI
npoiecca, B MNPOTOKAX MHOTOPYKaBHOro pycJa MOryt HabgaioaaThCs
APpyTHe THIbI PYCJOBOro npouecca U T. 1. OQAHAKO BO BCeX cay4asiX MOp -
Goaorvyeckye Npy3HaKH pPyC/aOBOro npouecca pasHoro THNa ONO3HAIT -
cs AOCTaTouHO yBepeHHO. Pacxoxienus ¢ tunusauueir 'I'H kacaworcs
NPEeUMYILeCTBEHHO PpasJnuYUi B A€TaAsiX pPa3BuTHsl MOpP(oJOruuec KHX
0Op430BAHHE M HX CTPYKTYPHI.

IIpu npoekTupoBahun BLINYCKOB HeoOXOAHUMO pacnoJjaraTb cBeje -
HUAMH HE TOJIbKO O THNAX PycJa, HO M BHYTPHPYCJAOBLIX OOPA30BaHH -
X — CpeANuXx pycaosbix (popMax (Me3odpopMmax) H MeEJKHX NecHaHblX
rpagax (MHkpodgopmax).
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Puc. 46. Tunuaauus pycaoBoro npouecca

! — NeHTOHHOUPRAOBLIH THN; 2 — nofouHesnlil THN; 3 — orpaHuuYeHHOe MEaHADH-
PopaHHe, 4 — cBOOOAHOE MeaHAPDHPOBAHHE, 5 — He3apepUIEHHOC MEeaHAPHPOBauHe;
/q — pycJIOBaf MHOrOpyKaBHOCTh, fa — NMOoRAMeHHas MHOTMOPYKAaBHOCTL (CTPesKa
YKa3sbiBaeT HanpapJieHHe HapacTaHHA TPAHCNOpTHPYyoWeH coocoBHOCTH MOTOKA)

JIeHTOUHOTPAIOBBIH THN PYCJOBOTrO npoluecca

2. JlepopManvi pycsia NPpOHCXOIST B pe3yJibTaTe MOCTYNATEIbHOIO
ABHUIKEHUS JEHTOUHBIX TIPSAJ H ce30HHBIX H3MeHeHHMH HX BBICOTHI, KOrjJa
H3MEHSIOTCH OTMETKH JHa pycaa Mo BCel WHpUHe B HPOBKAX MCKEHHDbIX
Geperon. JIBHXXKeHHe JIGHTOUHBIX TPAL OCYLLECTBASETCS KPYIJBLIH ro,
HO B YCJIOBHSIX HH3KOH MeXEHH MOXKeT NnpHocTraHaBauBaTtbesd. Obnaxkup-
mxecss nNpH 3TOM BePLIHHL rpsad O6pasyior orhedbHble, OAUHOMHLIE
ocepeakH. IlnanoBbie AedopmallUud PYyCJa He XapaKTepHHbI.

Ono3sHaBaTesqbHBIMH MpPH3HAKAMH ABJARIOTCA UENH I'pAf, 3aHHMalo-
llilHe BCIO IIHDHHY pycdia H OOHAPYXKUBACMEIC HA 43DOPOTOCHHMKAX UMW
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Puc. 47. JleHTO4UHOrpsAAOBHIH THN PycaoBoro npouecca

NpoAoJbHEX npopuaax pycnaa. I'pebHM rpsap OTCTOAT OQHKH OT APYTHX

Ha pPAaCCTOTHHH NpPHMepHO 4—8 IUHPHH pycaa B GpOBKax MexKeHHBIX
Geperos (pHc.47). Pycso peky B IJiane HMeeT HE3HAYHTEAbHYIO H HEYNO-

PAAOYEHHYIO H3BUJAKCTOCTE. [IOHMa OTCyTCTBYET HAH ABAfAETCA YHacJe-
JOBaHHOH.

JIEHTOUHOTPAAOBLIH THII PYCIOBOro npouecca O6HYHO Hala104aeTCA
B BEPXOBbSAX PEK HJH cONpoBOXAaeT gedpopMallMH, pa3BHBAOLLHECH TO
APYrHM THMaM, HanpuMmep npH chabopas3sBHTRIX H3JAYUYHHaX, CBOHCT-
BEHHbIX OFpaHHYEHHOMY MeaHIAPHPOBAHHIO HJAHM HayaJbHbLIM CTaJUAM
CBOOOJAHOTO MeaHJAPHpPOBaHHUS, HJH HA NMPOTOKaEX, CNPAMJSIOUWIUX H3NY-
YHHBl (He3aBeplleHHOe MeaHApPHpPOBaHHe). JIeHTOUHbLIE TIPsAJbI MOTYT
TaKXe BCTpPeYaThCsl B KaHagax.

B xauecrBe H3MepHTeJeH npouecca NpUHHMAOTCA:
IIHpHHA pycaa Bgyp — paccTosiHHe MexJy OpPOBKaAMH MeEMKEHHBIX

Geperos,
LIHPpKHHa peKH B — paccTosiHHEe MeXKAYy NpaBbiM H JIeBLIM ype3aMH

BOAbl B MEKeHb;
AT FPAA Ayp ~— PACCTOSIHHE MEXAY rpeOHAMH ABYX CMEXKHBIX I'PAX;
BhICOTA IPAA ki — BO3BHIIEHHe rpebHA TpAAL HaJ €€ NOJOIIBOH,

H3MepeHHOe NOo JHHHH, MO KOTOPOH 3TO nMpesbllIeHHe HMeeT HanboablLIee

3HayeHue;

CKOPOCTb nepeMeleHHs (cnodzadus) rpaj Cpr — BEJHUMHA CMe-
leHHst rpebHsa rpsjbl, feJleHHAsT Ha BpeMst MeXJy CheMKAaMH.

[lo6oyneBbIH THN PycaoBOro npouecca

3. HedopMauuy pycaa cBOASITCH K CNOJ3aHHIO B NOJOBOJbE NEpe-
KOIIeHHBIX B TJaHe JICHTOYHB X Irps). I'pe6HU nobouHeH YAacTHYHO pas3-
MbIBAIOTCSL B MeXXeHb H BOCCTAaHaBJHBAIOTCA B NOJoBoJAbe. IlnaHoBbie
Aeopmanny 6eperos HabJMOLAOTCA Ha YYACTKaxX NOABAJbEB IpSId, HO He
noayuaT OOJBHIOrO pAa3BHTHA, TAK KakK pa3MbiBaeMble 30HLI Gepera
NPHKPLIBAIOTCH HANOJ3AIOWHMH CBepXxy noGouHsMH (pHc. 48).
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Puc. 48. NobouxeBbik THA PycaoROro npo-
necca
}‘uﬁ ~— war noboyns, Bﬁp -— IUMpHHA pyCJaa, B —

UIMPHHA MEXEeHHOro pycaa, [1—73 — nonepeunnse
CTROPH

Puc. 49. OrpannyernHoe MeaHApPUpPOBAHHe

hﬂ — WAT H3AYYHHE, @ hggp — YFon pasopara;
BGD—LUH]JHHQ pycaa;, B, — WHpuAA NMOACca MeaH-
APHPOBAHHA, M—mMm — yHacTOK NOAMBMBAaeMOro Ge-

pera; B -— WHPHHA MexXeHHOro pycJha



OnosHaBartesbHble NPH3HAKH NOOGOYHEBOro THNA PYCJOBOro MNPO-
necca caeayiwouuye. B pycile peKkH HMeeTcs uenb rpsijf ¢ warom, npe-
BOCXOASALHM LIUDHHY pycaa, HO OTJAHUAIOUHXCH OT JEHTOYHBIX TeM,
YTO rpebHH nOoGOUHEeH NepeKOLIEHbl B NJaHe, IPHUYEM HalipasjeHHe nepe-
KOCa CMEXKHbIX TpfjJi NPOTHBONOJNOXKHO. B MexkeHb npubeperosnie ya-
CTH 3THX Me3odopMm o6chixaloT, obpa3sya necuaHnle OTMENH, pacnoaaraio-
HiHeCcH NO AMHHE PeKU B WIaxXMaTHOM nopsiake. Ob6coxiasa nOBePpXHOCTD
I'Psifl HMEET MOBLILIEHHYI0 HHU30BYIO YACThb H INOHHXEHHYI0 BEpPXOBVIO.
datonjeHHnlli rpebenb rpsajsl obpasyetr nepexat. CHH3y K rpeGHIO He-
peAKO INpUMLIKaeT Koca, ofpasylouas 3aTod. [loiiMma He xapakrepHa, a
€CJIH OHA €CTh, TO, TAK K€ KaK B CJyudae JJEHTOUHOTIPSAAOBOIO THNA pYycC-
JIOBOrO Mnpolecca, IBJASETCA YHACAEeJOBaHHOH OT NEepUHONOB, KOrja pekxa
coBepllajia nJgaaHosuie JnedopmMauHu (MeaHApHpOBana).

K uaMeputeaaM nobHOUHEBOTO pycja KpOme YKa3aHHbiX B 1. 2
HACTOAILEIO NMPUJIOKEHHST HEeOOXOJHMO OTHECTH CJAeAYIOlLHe:

Iar 1nobouyHsa Apg — PACCTOSIHHE TO NMPAMOA MeXAy ABYMSA CMEX-
HbBIMH TOUKaMH neperuba CpeiiHEH JTHHHH MeXEHHOTO pycJaad;

pblcoTa NOOOUHA hpg — npeBbllieHHe rpebHst nobouHs B Hanbogee
BO3BBILIEHHOH €ro 4acTH HajJd MOJOBOAbEM;

CKOpoCTh nepemMeuieHuss no6ouHs Cpg— CKOPOCThH CMEULeHHUSA TOUeK
neperuba cpefHeil JUHHH pycaa (onpejenseTcsi Mo CbeMKaM Pas3HbiX
J€eT);

IIHpHUHA pycna Bgy, onpefensieT pa3aMep 30Hb, B NpeesaX KOTOPOH
HAeT cnoJsaHue nolouHeH.

Pasnocth Bestnunll Bgy H B N0O3B0Asi€T CYAUTb O WUHPHHE NobouHei
B JaHHYIO ¢a3y BOAHOro pemhmMma.

OrpanuyeHHoe MeaHIpPHPOBAHME

4. Tlnanosuie gepopMaltHK pyc/aa BLIPAXKAWTCH B CNOA3aNIHK BHHS
10 TEYEHHIO HU3JYUHH U orHfaeMblX HMH TNOUMEHHBLIX MAcCUBOB 0e3 Cy-
HECTBEHHOI0 H3MEHEeHWS HX IVIAaHOBLIX OYEPTAHHH M NPOJOJBHOrO
npogHaAa JHA,

CrnoJsidaHHe H3JAYUYHH TIPOHCXOAHT B pe3yJbTaTe pa3MmbLiBa NOKMEH-
HBEIX MacCHBOB C BEPXOBOH HX CTOPOHbI H HaMbiBa HH30BHH 3THX MaccH-
BOB. TakuM 06pa3oM, MOJAMbIBA€MBLIMH OKa3biBAKOTCH HHXXHHE YUACTKH
BOTHYTHIX Oeperos, a HaMblBAeMbIMH — BEpPXHHE YHAaCTKH BOTHYTbIX
OGeperos H3JyuHH.

PacrnonoskeHHble npuMepHO Ha mneperudax pycnaa nepekatol B Me-
JKEeHb CHHXKAalOT CBOH OTMETKH H BOCCTAHABJMUBAIOT UX B NEPBYIO NOJOBH-
HY NOJIOBOAbA (pa3MblB HAauMHaeTcs B HauaJge cnaja). B naece nedop-
MalHH UMeloT oOpaTHLIH XOX (Pa3MbiB B NOJOBOAbE, HAMLIB B MEXEHb).

JledbopMauMd B nofiMe BLIPaXKAIOTCA B NOCTENEHHOM HAPACTAHHMH
MOMMEHHOTO MaCCHBAa B BBLICOTY B Pe3yJbTaTe OTJOMKEHHs] HauJka, 00-
pasyemMoro npeuMyllecTBeHHO B3BeIIeHHLIMH HaHocamu. Haubonee
MOUIHbLIH HAaWIOK o6pa3yeTCss B BePXOBOH UaCTH NOHMEHHOI'O MaccHBa,
B pPe3yJ/bTaTe Yero oHa nosbilieHa. B HH30BOI yacTH mMaccHBa o6pa3yioT-
ca Oeperosnie Baabl. B xolle cnoi3aHvsa POPMHUPYIOTCA pPAAb 3THX Ba-
JOB, TNOBTOPSIOUIHE OUEePTAHHSN HH3O0BOH YacTH NOHMEHHOTO Mmaccusa.
Hapaay ¢ sBaeHussMM HaMbiBa HaOMI04aI0TCS Pa3MbIBbl NOBEPXHOCTH
noimel. B Bepxosoii uacTu MaccHBa ob6pasyloTcs npopsbl. Yepe3 HUX
Ha NOBEPXHOCTb INOHMLI MOTYT BBIHOCHTBCH NECKH — JOHHbI€ HAHOCHI.
[lpopsul Moryr of6pasoBniBaThC H B CHcTeMax OeperoBbix Banop. 3a-
TONJIEHHE MOHMDLI B COOTBETCTBUH C OCOOEHHOCTAMH €€ CTPOeHHS HAa4H-
HaeTCcs ¢ HHU30BOH YacTH MaCCHBA, 3aTeM HAUHHAETCH Nepeivg BOJbI
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Yyepea Bepxosnle NPOpPBbl. TPaH3HTHOE TEYECHHE MOXKET HabJIOAaTLON
TOJILKO B BbICOKHE 110AOBOAbLSE, AOCTHrasi OONbLILMX CKOPOCTEH B npopBax
H B NOHHXEHHOHK NMPHTEPPACHOH YACTH [IOHMBL.

B kxauecTBe M3MepHTEAEH PYCJOBOroO npouecca NPHHATH CJAERYIO-
IHe xapakTepHcTHKH (pHuc, 49):

IIAr H3JAYUHHBI Ay — PACCTOSIHHE NO NPSAMOH MeXAY ABYMSH CMeX-
HbIMH neperubGamu cpefiHeH JHHHW pycJa;

yroaq passopoTa H3AYUYHHB Opagp— YroJ, O6Gpa30BaHHLIi Kaca-
TeNLHBIMH K CpeJiHelt JHHHH pycaa, NpoBelleHHbIMH Yepe3 TOuKH nepe-
rHO0B H OTrPAaHHUMBAICIIKMH JAaHHYIO H3JYYHHY;

IUPHHA pycna Bgp — paccrosnne MexAQy OPOBKAMH MerKeHHBIX
beperos;

IIHPHHA pPeKH B — paccTofiHhe MeXAY Ype3aMH IIPOTHBOMOJOMXHbBIX
Geperos pycha;

IUHPDHHA NOsica MeaHAPHPOBaHHs By — paccTOAHHE MEXAY JHHHS-
MH, OrubaloliMMy BeplIHHL H3JYyuuH, oOpallleHHbIX BEPLIHHAMMK BTpa-
BO H BJEBO;

CKOPOCTL CMOJ3aHUA H3AYUHH (), — BeJHYHHA cMellelHa 6pOBKH
Gepera 3a rojg. BuliuucasieTcs HaubGoabliag U CpelHsAd CKOpocTh. Cpea-
HASl CKOPOCThL OonpenessieTcst AeJIeHHEM TIJIOMalH 30HblI pa3MbiBa Ha AJIH-
HY OPOHTA pa3MbiBa 3a BPEMS MeXJIY ChE€MKaMH, N0 KOTODLIM BEJIETCS
H3MepeHHe CKopocTeH crnod3anus. CpefHIO0 CKOPOCTh CNIOJ3aHHA MOXK-
HO ONpeReNIHTh H KaK CMelleHHe TOYeK nepernbos pycJa 3a rog.

CroboaHOE MeaHApPHPOBAHHE

5. [IpH cro6oagHOM MeaHAPHPOBAHHH H3JYUHHbl NPOXOAAT 3aMKHY-
ThIX ILHKJ Pas3BHTHA. KaXXIAblA LLHKJ HAYHHAETCS ¢ HCKPHBJEHUA pycaad
H dopMUpOBaHHg U3AYUHHBL. [0 nosiBjieHHs YIVIOB pa3Bopora, NpeBbi-
wawmnx 120°, uagyudHb o6ubiuHO cnonsator. [IpH 3TOM B oTJaHuHe OT
OIPaHHAYEHHOTO MEAHADHPOBAHUA YIVIBI Pa3BOpPOTA MOCTENEHHO YBEJH-
yusatorcsi. [lpu panbHelilleM yBeJHYeHMH YrJa passopora ©OoJee
120°) cnon3anve cMeHAETCH Pa3BOPOTOM HM3JNYUHHBI HJIH €€ BLITATI'HBA-
HueM. [lpu yraax passopora Goabwux 140° HaywhaeTcs pa3jBoeHHe
JA€eCOB H H3NYYHHA YBEJHUHBACT ACHMMETPHIO CBOMX NJAHOBLIX Ouep-
TaHWi, npHoOpeTas ojHOBpeMeHHO dopMy neTaH. LUK pa3BuTHS H3aY-
YHHbl 3aBepuliaeTcsl NPOPLIBOM mnepeliefika neTaH pycja B pe3yabTaTte
HEMTOCPCACTBEHHOr0 COJHIKEHHST TNPOTUBONOJONKHKHX Oeperos 3Toro
nepewedka. IloTok nepexosUT B cnpsaMJAEHHOE PYCJO, a cTrapoe, rJas-
HOE, PYCJIO IPEeBP Al aeTCsl B CTAPHILY, OTYJEHAETCH H NOCTENeHHO OTMH DA~
eT. [locse npopwiBa nepemeiixa UMKJ PAa3BHTHSI H3JYUYHHE NOBTOPSETCS.

[Inkn passuTHs H3AYUYHH MoxeT npHolperaTh cnenHdHueckHe yep-
Thl ¥ Ja)Ke€ HapyLaThCs BCACACTBHE B3aUMONCHCTBHA CMEXKHBIX H3AYUHH
pycaa. Tak, nanprmep, HanoJ3aliie crnoJizalomiix H3JAYUYHH Ha OoJee
PA3BHTYIO, H3MEHSAIOULYIO CBOH OYepTaHHd MO CXe€Me pPa3BopoTa, IPHBO-
HHT K OOpAa30BAHHMIO BLITAHYTOH najabueoOpa3HOil H3JNyuUHHLI. ToT XKe
a(phekT MOKeT HabMIOAATHLCSA, €CJIM NPH CNOA3aHHH H3JYUHHA BCTpCuaeT
Ha CBOEM NYTH ocTaHel. 3IJTO NpelsTCTBUE CNOJ3AHHIO H3JYYHHLI Be-
NET K €€ CXKHMaHHIO M BLITATHMBAHHKIO.

Ilpoprls nepeniefika netTiH pycsa BH3BIBaeT YCKOPeHHe JedopMa-
IHA CMEXHbIX H3JYYHH BIMJOTh JI0 Cpe3aHHA HX BHINYKJIoro Gepera.

Ilpn cBo6osHOM MEaHApUPOBAHWKH NOAMEHHHIA MaccHB o6pasyercs
HeCKOJNBKHMH H3JIYUHHAMH,

[TofiMeHnbie gedopMalHH CBOAATCH K BOSHHKHOBEHMIO HOBHIX Gepe-
FOBLIX BaJjoB, OOPa3yWIUHXCA B pe3yJbTaTeé OTCTYMAaHHA BOTHYTHIX
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beperos H3JAYuUMH, H K MeJJIeHIIOMY CHCTEMAaTHYECKOMY HapacTaHHIO
HanaKa. BhicTpo BO3HKHKAIOT H pa3pabaTLIBAOTCs NPOPBLI B Oeperosbix
BaJjax. O0pa3yoTcsi BEPpXOBble NMPOPBLI (IPOPLIB BaJjla B BEpXHeH 4acTH
NMOIMEHHOrO Macclpa), BHYTpeHHHe — B BaJax, OTOWEAIUHX OT pycJa
H pPacnonoXeHubiXx B ryOnHe NPOpPBLI, HU3OBLIE NPOPBH — PA3IMbIBLI
MEXKAY BaJlaMmu, HHOrAa o0pasyrwliie [IOHMCHHBIE PEYKH B HH30BOH ya-
CTU MaccHBaA.

OnosHaBaTeqabHble NMPH3HAKH CBOOOJHOTO MEAHIPHPOBAHKS TaKOBDI.
LIxpokasi nofiMa 0OK4YHO ¢ XOPOLWO BbIPAXKEHHLIM TPUBHCTHIM pedbedoM.
I'pusnt npeactasasnioT co60i oO6pa3oRaHHble B X0/e naanopbix gedopma-
WHH Oeperosuie BaJsbl. OHH pacitoyiaralorcs cepHsiMu, obpasysa Ayroof-
PasHO H30THYTLIC TPHBLI — Beepa NepeMelleHust pycaa. YacTw crapu-
Ll MOAKOBOOOpasHLIX Oo4YepTaHH# B naaHe. Beepa nepemeuieHHda, pac-
MOJOXEHHBIE B H3JYYHHAX DEKH, NMOBTOPHAIOT UX OUepTalMsl, 4 HAXOAH-
uecst B riayOrHe MOHMB OPHEHTHDOBAHLI IO OTHOLUEHHIO K DYCAY pas-
AvyHo. CTapuie Beepa NpH MOAXOJE K HHM pyc/a B XOJe MeaHJpHpPOBa-
HHA MOTyT OblTb oOpauleHbli K HEMY KOHLLAMH rpsaj ¥ JOXOHH Mexay
HHUMH. Pycso pekd ofHOpyKaBHoOe. M3aydHHRE, Ja)ke CMeXHble, MOryT
ObiTh BeCbMa PAs3JHUHHL 10 pa3MepaM H yrjam pa3BopoTa, HHOrAa npe-
Bocxoasimum 250°. Xopolo pasBUTble U3AYUYHHBI (C YIJIOM Pa3BopoTa
Goaec 140°) o6LIMHO MMEIOT aCHMMETPHUHYIO B NaaHe dopmy. Mopdouo-
ruyeckye o6pasoBaHis B pyc/e peKH, KaK H IIDH APYIrHX BHAaX Meanj-
pPUPOBaHMUA, IIPEACTABJEHL! MepeKaTaMH, PACNONOXEeHHBEIMH Ha Meperu-
0ax pycsa H npejcTasiasiioliHMH cOO0H TpAAY, HEPEKOLIEHHYIO B NJaHe,
34TOIJIEHHYIO KPYTJAbLIH ToJ H NEPEXOASULYI0O B MJAX BHNYKJIOro 6epe-
ra HHXXEpPacnoJOXKeHHOH H3JYy4YHHH. Y BOTHYTOro Oepera pacnojoxeHa
njecosas JO0XOHHA, KOTOpas Yy CHJAbLHO PAa3BHThIX H3JAYYHUH (6OJBLIOH
yroJ paspopota) oOblYHO pa3jesifeTcss Ha JBe YacTH, MeXLY KOTOPHMH
HMeeTCs1 rnepesad,

B kayecTBe u3MmepHTeJeH CBOOOJHOrO MeaHAPUDOBAHHSA IpHMe-
HAIOTCSI H3MEpHTeNH OTrpaHHYEHHOTO MEaHJPHPOBAHHHA, a TAK¥Ke P
ponoauureablnix (puc. 50):

AJHHA H3JY4YHHBl Sy — pacCTOsSHHE MeXAY TOYKaMH nepernba Hua-
JIYUHNHBI, H3MEDEHHOEe MO CpeAHeH JHHHU pYyCaa;

YyroJ BXOAa pxy — YFOJ, 00pa3oBaNHEIH JHHHEH L1ara H Kacareab-
HOIl B TOUKE BEPXOBOTO neperuba cpefHeit JHHHU U3JNYUUHLL;

YroJ BhiXOJa Olppx — YroJs, o6pa3oBaHHbIil JHHHUECH 11Aara U Kaca-
TeJbHOH B TOYKe HH3OBOro rnepernba cpeaHei JHHHHU pycaa;

yroJl pa3sopoTa H3JAYYHHB O pgzp — CYMMa YIJa0B BXOJA2a H BbI-
Xona;

YroJl CONPAXEHHUS H3JIYUHHB [ — yroJj, o0pasoBaHHBI® npoaoJ-
KEeHHeM JIMHHH LIATra BhilueJexalleld H3JYYHHE U JIHHHEeHR 1lara paccmar-
pPHUBaeMOH H3JYUYHHBL;

CKOPOCTb P23BUTHS H3JMYUHHD C -~ OTHOLIEHHE NPHPAlleHHS Y3

DA3BOPOTA K COOTBETCTBYIOUIEMY HHTEPBAJNY BPCMEHHU:

Adpaan .
C = —TEE——, (178)

/7

CKOPOCTb nepemeulenus 6eperoso JHHHH Cg (noaMeiBaeMoii OpoB-
KH BOCHYTOro Oepera).

Pasnnyalor cpeAHIOI0 H H3HOOJABLIIYIO CKOPOCTH NepeMeIleHHs,
ONpefensicMble AJIA OTACABHOrIO NOAMLIBACMOTO YUYacTKa (30HbI [MOAMLI-
Ba) U rpynnel H3JAY4YHUH,

TunuuHoe cTpoeHHe NOWMEHHOro MaccHBa NOKa3daHO Ha pHc. Ol.
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Puc. 50. CeoGoaHoe MeanapUpoBaHHE
Ku—mar N3IJYYH HbI S H——,H,J'IHHE H3NY4YHUHbI, (IDB.BB — YTOJI Ppa3BopoTa, anx —_—

yroa BXoAa; Gp — YXOJ BbIXOAA; [} — yroa CONpaKeHHA HINAYHHHb

bIX

X 0 X M
L}

O

Puc. 51. lNoWnmeHHbIH MaccHB npn CcBOOOAHOM MeaHAPHPOBAHUH

A — HusoBas pnpopsa; B, C, D — sepXxosnle nNpopsh; [—4 — yqaCcTKH MaccHBa
C pPa3s/IHYHbLIMH BLICOTHLIMH OTME@TKAaMH B HarnpasJeHWH yObIBaAHHA BbLICOT OT |1 A0 4;
5 — nHHHus rpebHda OGeperosoro BaJa
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He3zaBepiuieHHOE MeaHapHpoOBaHUE

6. Pycao pekM pasBHBaeTCsd MO cxeMmMe CBOOOJAHOrO MEaHIPHPOBA-
HHS, HO UHKJA JedopmauMi NpepbiBaeTcss B pe3yabTare 00pasoBaHus
ciipssmaflonero MporoKka A0 NOCTHXKeHHss H3JAYUHHOK (OpPMBI NeTaH
(puc. 52). Ilopob6Hass cHUTyallHs co3paerTcss NPHU rAYEOKOM 3aTOMNEHHH
NMOHM, pe3KOM HeCOBNafeHHH JHHaAMUYECKHX OCE€H MOTOKA B NOJOBOJbE
H MEXEeHb, a TaKXe B YCJOBHAX OONbINOH PAa3HHUIL B KPYNHOCTH OTJO-
XKEHHH NOHMEHHOH M pyCcJOBOH Qauuil ajJIOBHS.

Cnpsamasiomifi npoTox paspabartbiBdeTcs nocrenedHo. Brauane
OH H3BHJIUCT H pa3BHBaeTcA NO cXeMe ¢cpOOGOANOro MeaHApHpOBAHHSA, 3a-
TeM NPOUCXOAUT CMeHa THINa TIpollecca Ha MOBOUHEeBHIH, JAEHTOYHOIPH-
JOBLIH WJIH OCEPeAKOBLIH, PYCJO CNPAMASETCS, W N0 HeMY HHTEHCHUBHO
IBHXYTCA CKOMMeHHA HaHocos. [locse TOro Kak CrnpsMasiomui npo-
TOK NPUMET OCHOBHYIO YacTh pacXolla BOJAbl PeKH, OH CTAHOBUTCH IJaB-
HHIM pycJOM, a TNpexHee TJaBHOE pycJo OTMHpaeT, NpEeBRpallasich B
crapuny. O6pasoBaHue cnpAMAAIOLIEro NPOTOKA, OCOOEHHO nOcC/]e Mpo-
XOXJIeHHs1 MHOTOBOAHLIX MOJOBOAHI, OOBIYHO CONPOBOMXKAAETCA BLIHO-
COM HAHOCOB B IJIaBHOE DYCJO M NOgBJeHHeM Ha HeM KDOMe MeaHADH-
POBaHHA CHNOJ33WUIHX JEeHTOUYHHIX Ipsaj, NMOOOUHEH H JaXe OCcepejKoB,
T. €. NOsSIRJIeHHEM CMEIIaHHBLIX THIIOR PYCJIOBOTO Mpolecca.

Tun npouecca pacnosHaercss Mo HAJMKHUKIO HA MeaHIAPHUDYIOLLEH
peKe, Ha HeKOTOPhIX €e H3NYUYHHAX, CnpaMJISAIOUIHX MTPOTOKOB.

IONONHUTENbHBIMU U3MEDHTENISMH K pPacCMOTPEHHBIM BEILIE $B-
JAOTCH caAelylouLue:

RJANHA COPSAMISIEMOro YYacTKa peku Sp — paccTOsgHHE NO cpeHeH
JUHHH pycna OT BEPXOBOH A0 HH30BOH TOYKH CNPSMJSAIOUIETO NPOTOKA,
BeJHYHHA Sy MOMeET ObniTh OOJblle ¥ MeHbllle AIMHB CHPAMIASIONIETO
IIPOTOKA;

JAUHE CIPAMAAIOMEro NPOTOKA Sop — PAcCToOsiHHE MEXJY BepXOo-
BOH H HHK30BOH TOYKaMH, H3MeDEHHOe N0 cpellHel JHHHH NPOTOKA;

OTHOCHTECJAbHAS OJKHH3 PYCJAAd Og= S_——’
cn

Puc. 52. He3zaBepuweHyoe MEaHAPHPOBAHHE
A — cnpaMARKMNME HSNYYHHY NPOTOK
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Puc. 53. IloiMeHHass MHOTOPYKABHOCTE

OTHOCHTEJIbHAA TIJYyOHHA 3aTOIVIeHHS TOHMBLlI — OTHOILIIeHHE TJy-

6HHL B PycJe PeKH NPH MaKCHMaJbHOM 3aTOMJIEHUH noliMbl H K ray6u-
He ee 3aronJenus Hy.

[loiMeHHass MHOrOpPyKaBHOCTbL

7. B noimMax, satanJHpaeMuiXx Ha GOJABUHIYVIO IAYO6HHY UJAH CJAOXKEH-
HBEIX DPe3KO Pa3/JUUHBIMH NO KPYNHOCTH NOHAMEHHOH H PYyCJAOBOH QalHs-
MH, CHPAMJIEHHS OXBaTHIBAIOT He TOJbLKO OTAEJbHhLle HM3JAYYHHBI, HO
YacTO U CePHIO K3JNYUHH, 00pa3ys AJMHHHbIE NOHMeHHBe NPOTOKH. TToaTO-
MYy NpPpH NOHMEHHOH MHOTIOPYKABHOCTH peKa TeYeT MHOTHMH PYKaBaAMH
M BLIJENUTh OCHOBHOE PYca0 ObiBaeT 3aTpYAHHTENbHO (pHe. 53). Ilosas-
JAIOTCA KPYNHbie NMORMeHHBIE OCTPOBA, CHOCOOHBIE PACUNEHSIThCHA HO-
BLIMH NPOTOKAMH, B TOM 4HcJe ¥ NOoA O0JAbIIMM YIJOM K HaNpaBleHHIO
OCHOBHOTO Te€4YeHHUN, YTO CB3aHO C MECTHHIMH IIONepeyYHLIMH NepeKo-
caMd CBOOOJHOK BOAHOH TIOBEPXHOCTH B MEPHOJ 3aTONJIEeHHA MNOHMHL.

I[loAMEHHOR MHOrOPDYKABHOCTH INPHUCYUIH CJAeAyIoliHe ONO3HaBa-
TeJibHble npu3Haku. lJupokas molMa ¢ MHOTOYHCJACHHBIMH AJHHHEIMH
IIPOTOKAMH, CHPAMJSIOILHUMH CePHH H3NYYUH. HanHuHe ceTH BTOPHYHLIX
IIPOTOKOB, COAHHSIIOUIMX I'JIaBHBHIe NOHMEHHbIe peuYkH. B nmporokax Mo-
I'YT CYLLECTBOBATh pasJIHdHble THNH pycaoBoro npouecca. [Ipu ananuse
MaTepHaJoOB 110 NMOHMEHHOH MHOrOpYKaBHOCTH TpeOyerca (parMeHTH-
poBaHHe BCeX NPOTOKOB, T. €. BblJEJIEHHE TeX THIIOB lpouecca, KOTophe
B HHX OOHapYXXUBAIOTCH.

HMamepuTtesd THIIOB pYycJAOBOro mnpouecca, BCTPeYaIMMUXCHA B OT-
JEJbHBIX pPYKaBaxXx noOUMbI, HeOOXOAUMO OINpPEALIATh B COOTBETCTHBHH
C YKa3aHUSIMH, OTHOCHIMHUMHUCH K BhIZeNeHHOMY THNy. ns obuted xa-
DPAKTEPHCTHKH YyHYacTKa C NOMMeHHON MHOrOPYKAaBHOCTBHIO MOXKHO MNMOJb-
30BaThCsi TAKWMH H3MEDPHTENSIMH, KaK WHPHHA MOHMBI By, NJOTHOCTD
ocTpoBOB Ko¢ (OTHOLIEHUWE NJAOIIAXH OCTPOBOB foc HA BHIOPAHHOM YHAacCT-
Ke pycda K NOJAHOH NJAOoLIanM 3TOoro yyactxka /), cpeiHee YHCA0 NPOTO-
KOB MPH JAHHOH IHHpHHE NMOHMBI, TYCTOT4d OCTPOBOB (17 — YHCAO OCTPO-
BOB HAa YUacTKe JJHWHO{, paBHOil WIMPHHE MOHMbL), cpeaHas NJOWaAb
Koc B?

n ne

OCTPOBOB fep.o¢c =
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Puc. 54. PycaoBafl MHOToOpykaBHOCTbH

PycnoBas MHOTOpPYKaBHOCTb

8. Pycnosne aedopMaunH BHIPAXAKTCST B CIOA3aHWH H APYIHX
BHAaX Aedopmauuil rpajg U ocepeAkoB B pycJde (puc. 54). Bo3aM0OXHO HX
CMellleHHe BHH3 H BBEPX TO peKe, B MONEPEYHOM HATpaBJeHHH, YTO CBH-
3aHo ¢ o6pa3oBaHHeM HOBBIX NMPOTOKOB, OTMHPAaHHEM CTaphIX, NosBJe-
HHEM B HHX npouecca MmeaHapuposaHus. Halaionaercs nepeMeleHnHe
oOKMX IPAHHL PYCJAA H3-32 MEaHAPHPOBAHUA MPOTOKOB HJIH 3MH3O0IH-
yeckKoro BHesanHoro obpyuwenus 6eperos (siBjaeHue jeiruiuna). B 3asu-
CHMOCTH OT KPYMHOCTH MAOHHBLIX OTJIOXKEHHH, pa3MmMepa CcTOKA HaHOCOB
K BeMHYHHL! NPOAOJLHLIX YKJOHOB PDE€KH IJIAHOBbIE W BHICOTHLIE Aedop-
MallHH TIPOTEKAIOT C Pa3HOA HMHTEHCHBHOCTBIO. [IpH MenKHX HaHOCax
W 60JBIIOM HX eNHHHYHOM pacxoje (OTHOCHTEJNbHO OGOJBULION YKJOH)
npoluecc MOXKeT Pa3BHBATHCHA ¢ OOJBbLIEH CKOPOCTHLIO, NOJHOCTBIO H3Me-
HAA peabed AHA B TeYeHHE HECKOJBbKHX 4acoB. [IpH 3ToM 0cO6eHHO APKO
NpoABJAAETCH AEHIHLI, OXBATHIBAJOIHH YYACTOK IJIHHOW B KHJOMETPHI.
[Ipy KpynHHIX HaHOcax (ransbkKa, GYJBIXKHHK) PYCJO MOMXKET COXPAaHATH
3HAYHUTENbHYI0O YCTOHUYHUBOCTH. [HedhopMauHB B 3THX ¢JyuasgsX NPOHCXO-
AST TOJNBKO NMPH BHICOKHX MaBOAKAX. HO npH 3TOM OHU MOTYT HATH OUYeHb
HHTEHCHBHO — HanpHMep, NOHMEHHBIe YYAaCTKH npeBpaitaloTcs MNpH
TaKUX TOJOBOABAX B JABHXKYyUIHECH TOOOUYHH.

YKa3aHHBIE OOCTOSTENbCTBA MO3BOJSAIOT BLHIICJAHTE HECKOABLKO MOJ-
THNOB PYCJA0BOH MHOTFODPYKaBHOCTH:

6ayXKAaUlee pycso — Bce nepeOpMUPOBAHHA CBOAATCA K CIIOJ-
3aHHIO PAAOB JEHTOYHHBIX TpaAja (PYCAO CHABHO pacIyacTaHo), MOYTH
NONHOCTBIO 3aTOMJEHHbIX;

OCepEeAKOBEIH TNOATHI — JIGHTOYHBIE TPAAbLI, OOChHIXas B MeXeHb,
06pa3yioT IPynnbl OCEPEAKOB, NPH CNON3aHHH OObeHHAIOULHEC BCJE]-
CTBHE HAMBIBA UX NPHUBEPXOB WJAH MEaHAPDHPOBAHHS NPOTOKOB;

OCTPOBHOH TMOJATHN — OCepedKH 3apacraldoT H TNpeBpaLLAIOTCS B
octposa. [locsesnne BCACACTBYE NPHUJICHEHUS K HUM TIPS MOTYT nepe-
MEILaTbCA TaK XKe, Kak ocepeakH. [IpH PyciqOBOA MHOrOpYKaBHOCTH
MOXXHO OOHApY>XHTh H crnoJaalomie noboynd. B otanune oT noboyHeso-
ro THNa PyC/Ja0BOro npouecca oHU He 06pAa3yIOT CTPOHHON CHCTEeMbl TPAA,
PACnoONOKEeHHbLIX B IIAaXMATHOM NOPAAKEe, H UX pa3MeuieHHe HOCHT CAY-
yaiiHeld xapakrtep. HactTo nabniofaerca OTTOpXeRHe NMoGOYHCH M npes-
pauleHHe HX B OCepPeAKH.

IIpH BoifeneHuH THUTIA HEOOXOAHMO YUHTBHIBATL CJAEAYIOLLHE ONO3HA~
BaTeJbHbIe NPH3HAKH. Pyc/siopasgs MHOTOPYKaBHOCThL BO3HHKAET INPH ne-
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perpy3ske noToka AOHHBIMH HAHOCAMH, yaule B npeArOPHLIX H YCTbERbIX
y4yacTKaxX peK, HO MOXET PA3BHBATbCHA W B OCHOBHOH 4acTH PeKu, Ha-
npuMep Kak Ha Amy-Ilapbe. Eff cBOficTBEHHB KOPOTKHE NMPOTOKH, pa3sje-
JAIOIUHe OCTPOBa MNPeHNMYUIeCTBEHHO OKPYrAbIX ouepTav#u. [lo#ima
HOCHT OCTPOBHOH XapaKTep, HO HHOIAA BCTPeYalOTCH 3HAYHTENAbHBIE NO
NJAOWLEAH Maccusbl, cGOPMHPOBaHHbIE B pe3yabTaTe O6bEeAHHEHHSA OCT-
pPOBOB BCJEACTBHE 3aHOca NnpoToKoB. MHoraa ob6pas3yloTcs NOHMEHHbIE
MACCHBBLI, OOLIYHO MPHYPOUYECHHBIE K BOTHYTHIM YYaCTKaM CKJIOHOB JOJIH-
Hbl. Ha noBepXHOCTH NOHM MOXHO NPOCAEAHTh CJaelbl MEAHJPHPOBaHHS
NPOTOKOB — CHCTEMbl OGeperosBbix BaJoB. MeaHapHpoBaHHe KpaHHHUX
NPOTOKOB B PYCJIe HEPEAKO MPHUBOIUT K NPHUUJEHEHHIO OTHOaeMbIX HMH
OCTPOBOB K NOWMEHHOMY MACCHBY. JTO CAyYaeTcs TOrAa, KOrAa npoToKu
JOCTHTHYT OGOJbINOH# KPHUBH3HBI, CKOPOCTh TeYEHHS B HUX 3aMeJIHTCH
H HAauHeTcs 3aHeceHWe rnpOTOKOB,

Ins XapakTepHUCTHKH NPOTOKOB MCHONB3YIOTCH H3MEPHTENH, COOT-
BETCTBYIOLLHE pa3BHBAIOUIEMYCSH B HUX THNY pycnaoBoro npouecca. las
ofilled XapakTepHUCTHKH PYCJAOBOH MHOTOPYKABHOCTH CJeJyeT omnpeje-
JUTb WUKWPHHY MOH#MBI, NIJIOTHOCTb OCePEIKOB, I'YCTOTY OCEDEAKOB, Cpel-
HIOIO MJOWAAb OCepeKOB, CKOPOCTh AeopManuidl ocepeKoB, KOJHUECT-
BeHHbIE TOKAa3aTeNH JAeHruwa (ANTHHY H WHPHHY y4vYacTKa, OXBaTblBae-
MOTO JAeHruuieM, NMpoJOJIKHTENbHOCTb Pa3pYLICHHS).

Meskne necuanbie rpaabl MUKPOGOPMbDI

9. Tlpu ABHXKEHHU NecyaHLIX TP B pycje peKH NPOHCXOAHT ne-
pPHOAHYECKOE M3MEHEeHHEe OTMETOK ero JHa B Ji000M MONEepevyHoOM CTBOpeE.
JIBruKeHue MUKPOOPM OCYLILECTBAATCA BO BCe (a3bl BOAHOTO pPeXXHMa,
a HX napaMmeTrpbl NOABEP>KeHbl Ce30HHBIM Kosebauuam. [lostoMy nedop-
MAllMH JHA, Bbl3blBaeMble JBHXXEHHeM MNeCYaHLIX rpsj, HEOJAWHAKOBDI
B pa3Hple nepuoAbl roaa.

Haub6osee aoctosepHo rpsijoBeIi NMPOPHAL AHA BHIABAAETCHA C NO-
MOLLLBID NpOMepoB pycJa 3XoaoToM. PacnpegeneHue rpaja NO AHY pekH
KpaiHe HepaBHOMepHO. Ha Me3odopmax pasmepsl rpsjl YMEHbILIAIOTCS B
HanpasJeHHHW K UX TpeOHw0, a HAHOOJNBUWIKHX pa3MepOB AOCTHraloT B Me-
CTaxX CONpPAXEeHUA CKJOHOB cpelHux (PopM ¢ NAeCOBLIMH JIOHIHHAMHU.
HckiaoueHne cocrasager nojasasnbe me3odopw, rjae MUKpodopMbl Bohipa-
KeHbl ¢aabo. B naecax, 0oco6EHHO Yy BOTHYTLIX 6eperoB H3JIYUHH, MHK-
podOpMbl HACTO OTCYTCTBYIOT.

OGHapyXHBaIOTC MHK pOOPMbI NPH BCeX THUIAX PYCJHOBOro Mnpo-

1jeccd.
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Puc. 55. Meakue necuaHble rpsbl
I — nofoxenHe rpsibl B MOMEHT BpeMenu £, |1 — nosoxenue rpsiibl B MOMEHT

BpeMcHd [ +Afh, — BeicOTa rpsabl [, — AJMHHA rpsiAbl
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OsivHa MHKpOQOPM COCTABJIAET HECKOMAbLKO IAYOHH MOTOKa, a Bbl-

cota He npesocxoiuT /g3 ero rayGumml.
K uucay Hamepyreaeit MUKpodopmM oTHOcATCA (pHUC. 55):
BLICOTA Hp — pa3dHHLa MeXKAY MAaKCHUMaJbLHO#t OTMeTKOil rpebus H

MHUHMUMaJIbHOH OTMETKOH I10JBaJibs;
IJHHa [p — paccTogHHe MeXJAY rpeOHaAMH MJIH NOABAJNbBAMH CcMe XK-

HblX FpPAA; A
4 _
CKOPOCTb ABUKEHUA C(p = A; , rae At — WHTepBa/a BpE MEHH,

33 KOTOpLIfi rpsajga nepeMecTuTcs Ha Jaauny Alp < 0,50
!
NEePUOM, CMEULeHUSA TPAJ Tp = EP .

OTaMuuTe bHbIE NPHIHAKK M CBOMCTBA NOKM pPa3HbIX THNOB

10. Hdedopmapuy no#iMel OTOOGpa)kalT TPpH OCHOBHBIX Ipolecca.
nJavopbie AeopMalHi pycsia peKH, oca)kJeHHe Ha ee NMOBEPXHOCTH Ha -
HOCOB H 9PO3HOHHYIO ACSITEJIbHOCTb TEeUEHUH HA NOBEPXHOCTH MOHMEI B
nepHop ee 3aTOoNJIeHHs1 BOJAMH NOJOBOAHH H NABOJKOB.

[edopmMaliny peyloro pyc/a B nJaHe HanboJee pacnpocTpaHe Hol H
pPa3BuTbLl NPH Pa3HOBHAHOCTAX MEAHADHPOBAHHA.

B xoje MeaHApHPOBAaHHS HA BbINYKJAbLIX 6eperax H3JAyuyHH G opmu-
DYIOTCSl HOBLIE YUACTKH MOUMbBL, T. €. HAET [pOoLect OTIO0KEHHA HAHOCOB,
4 Ha BOTHYTHIX — HJeT pPa3Mel8 H pa3pyilleHHe paHee chOPMHUHPOBAHHLIX
MNOTOKOM YH4aCTKOB MNMOHMSI.

[Tp¥ HaMbiBe BbITIYKJALIX OEPEroB NPOKRCXOAAT CHauaJda OTJOKEHHA
JOHHLIX HAaHOCOB, KOTOphie 00pa3yloT pyHAaMeHT NOHMbLI. Tak, dopMmH-
pyeTcs pycaosas dauxa ananwosHda. Ha ee nOBepXHOCTH OTJdaranrtci
B3BeleHHBLIC HAHOCH, 00pa3ys nouMeHHyo (aunHio adalosHs — Bepx-
HHe ca0K OTJUXKeHHMR Ha nolMe. OAHAKO MoryT ObITb cJayvaH, KOrja Ha
NOBEPXHOCTh MOHMbl yepe3 NpOpPBLl B OeperoBniX BajaxX BbIHOCATCH
JOHHBIE HAHOCH.

[ToBepXHOCTL NOHMbI MOXKeET PA3IMLIBATLCH TEYEHHSAMH,BO3HHK aloLLH-
MH B nepHoj ee 3atonaedHs. [Ipu 3tom moryr obpa3oBniBaThCs Kak
AJHHHDBIE BLITAHYThHIE NPOMOKHBL, TaK ¥ OTAEJbHBIE AMbl TJAYOUHON, HaMe-
psiemoil meTpaMH, OHU 06pa3yloTCs HA YHACTK3X COCPEeNOTOUEHHBIX NOH-
MEHHBIX TeYeHHU!, HanpHMep Y BHYTPEHHHX NPOpPB B cTapbiX 0€Perosux
BaJax.

KaxIoMy THIY PYCJOBOro npouecca NPHCYULH CBOH OCOOEHHOCTH
MOPGOJNIOrHYECKOro CTPOEHHA MOHM, peXXHMa HX 3aTOINVIEHHS H ONOPOXK-
HEHHS, PA3BUTHA NMOAMEHHLIX TeYeHHH H ocOo6eHHOCTH AedOpMAllHH KOH-
Typa nofiMbl K ee nopepxHocTH. COOTBETCTBHE THNOB MOHM THINAM pycC-
JIOBOTO npoiuecca o0yC/JOBJEHO TeM, YTO NOKHMA sABJAAETCA Pe3YyJabTaTOM
JIAHOBBIX JedopMalnHi pycaa H, CaejOoRaTeNbHO, B ee POPMHPOBAHUH
y4acTBYIOT Te Xe (akTOphl, KOTOpLIe ONpeAe/fioT THII PYC/JAOBOro ppoe
ecca, T. €. BOIHbIH p€XHM, CTOK HAHOCOB ¥ OTPAHHYNB2IOLIHG YCJIOBHSA
(bakTopsl, NPENATCTBYIOULHE PA3BUTHIO VIAHOBLIX Aedbopmau Al pegHOPO
pycaa). OAHAaKO B CBSI3H C TeM, UTO Ha POopMUpOBaHHE NOAM BAHACT PAJ
BTOP HUHBIX dakTOpOB, TAKHX KaK PacTHTEeNbHOCTb, 60/0TO06pasoBa-
TeJIbHLIH NpoIlecc, ACNIOBHAMbHbIE BLIHOCH CO CKJOHOB AOJNHHLI, KapcT,
TEPMOKAPCT, YHCJAO Pa3HOBHIHOCTEH MNOHM OKa3miBaeTcss OONLUIHM, UEeM
qHCAO THNOB PYCJAOBOTO Tipollecca.

EavBuled THHH3AUHUW NOHM ABJAKKTCH TaK Ha3uipaeMbie 110JiMCll-
Hble mMaccHBhl, ITToAMeHHBIH MacCHB — 3TO y4acTOK NHOHMbI, OrPAHHYEH-
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Hbill DPYCJIOM OCIIOBHOH PeX¥ HJAH NOHMCHHOTO NPOTOKA H CKJOHOM JO-
NHHBI. Takne y4acTKH HMeIOT olpejeliennble MOPGONOTHYCCKHE H Teo-
JIOTHYeCKHe 3aKOHOMEDHOCTH CBOErO CTPOEHHSA, H AJS HHX XapakTepHbh
3AMKHYTbHIE CHCTEMBH TeUCHHH, ONpeleJIeHHbIH NMOPAMAOK 3aTONJIEHHS M
OMOPAKHEHUN NOUMBEL.

MatepHnaJjoMm, no3poJisiloniHM HaunboJee HaJeXKHO OTHECTH NOHMY
K TOMY HJAH HHOMY THNY, fABASAKTCA a3pO0POTOCHHMKH.

[IpuMeHHTENBHO K 3ajauaM pa3MeUeHHsi COOPYXKeHHH paccensalo-
L{HX BBINYCKOB PACCMAaTPHBAIOTCA CJAEAYIOLLHE THIHI [TOHM:

Npy OrPAHHYEHHOM MeaHAPHPOBAHHHK pycaa;

CBOOOJAHOMEAHADHDPYIOUIHX PEK;

NpH He3aBeplIeHHOM MeaHAPHPOBAHHH pycaa;

C PYCAOBBLIM IpoLECCOM THMA MNOHMEHNOW MHOTODYKABIOCTH,

napaJjieJbHO-TPUBHCTHIE;

TOPHLIX peK.

[loftMeHHBIe MAcCHBbLl NPH OrpaHHYeHHOM MeaHJPHPOBAaHHUH pycaa
HMEIOT cJepyiolulde OTAHYHTEeNbHbIe NTPH3HaKKH H CBOMNCTBA.

KOHTYp NOHMEHHOro MaccHpBa OTpaHHYeH C OAHOH CTOPOHBI PYCJAOM
peKH, 00pa3ylolluM OAHY H3JYYHHY, a ¢ APYrod — NOACIIBOH CKJAOHA
JOJMIHHEI HJAHW YCTyNoMm Teppachl. IIpH JaHHOM THNe MOHMBI XapaKTepPHBL
yepejoBalHe MO AJHHEe PEKH NMPAaBbIX H JeBLIX H3JAYUHH (OTHOCHTEJbHO
BEepLUKUH, OOPAIleHHLIX K CKJOHY JOJHHLI) H NPHMEpHO OJHHAaKOBas NJO-
Uiaflb NOBEPXHOCTH INOHMEeHHbIX MaCcCHBOB. IIpM cnoOJ3aHUM H3JYUYHH
pycaa KaXJblH TNOHMEHHLI# MacCHB NOJHOCTHIO nepepalbaThiBaeTCs

[NIOTOKOM.

Pa3BUTOCTh BanoB (npesbilleHHe HX rpebOHell Hal AHOM JIOXKOHH)
3aBHCHT OT COOTHOlUEeHHS O00BEMOB, NIEPEHOCHMbIX NTOTOKOM B3BElIeHHbIX
H NOHHBIX HAHOCOB. HeM 6oJblI€ CTOK B3BELUeHHEIX HAHOCOB, TEM MeHee
BhipaXeHbl TPHUBBI. MoOryr 6miTh CJAYyuYaH, Korga ofpa3oBaHue MOLLHOTO
HaHJKa HAa NOBEPXHOCTH MOHMEHHOTO MACCHBA NPHBOJAHT K €€ BLIDaBHH-
BAHHIO W TPUBHCTHIH pesibed oOHAPYXHBAETCS TOJBKO B T€OJOTMYECKHX
pazpe3ax MACCHBOB.

Kak npasuso, nofiMeHHp€ MacCHBHI 3alepHOBaHBbl, Ha (eperoBbiX
BaJlaX M I'PHUBAX YACTH KYCTAapPHHKH.

[Tocne Toro xax BO3HHKHeT oflilee TeueHue MO NOHME OT ee BEpPXO-
BOH K HW30BOH YacTH, OHO HaHOoOJee HWHTEHCHBHO B NPUTEPpacHO, TO-
HHXXEHHONH YacTH NOAMeHHOro maccupa. IlepsBoHauaslbHO TeueHHe Ha-
IpaBJieHO NMOJ HeKOTODLIM YIJOM B CTOPOHY CKJOHA AOJHHBHI, 4YTO CNO-
cobcTBYeET NOAAEPIKAHUIO NOHUKEHUH npuTteppacuol yacrtu. [IpH oyensb
BLICOKHX NMOJOBOJbSIX 3TH TeUeHHS NPHMEPHO napaafelibHbl OCH JOJH-

Hbl (pHc. 56).

[Top BAHAHHEM OBPaXXHO-JEJIOBHAJNBHLIX BHIHOCOB CO CKJIOHOB AOJH-
Hbl, 60J10TOO0pPa30BATEJbBHOTO MpOLECcCa HA NMOBEPXHOCTH INOUMBI H AB-
JeHHH TepMOKapcTa (A1 30H MHOTOJIETHEMEP3JILIX TPYHTOB) H3MEHAETCH
reoMopoJorua NOHMEHHBIX MACCHBOB. IJTO jAdeT OCHOBaHHe BBIAGTHTH
TPH OCHOBHbBIE PA3HOBHAHOCTH TNONHMEHHBIX MACCHBOB OTpaHHUYEHHO
MeaHApHpVIOWIHX peK (pHc. 57): OBpaxKHO-JeJIOBHaJNbHBIE, CKPBITO-
FPHBHCTHLIE OOJIOTHBIE M TaeXXHO-aJdJdacHule,

[Ipy OBpa>kHO-eNIOBHAJNBHOH DAa3HOBUIAHOCTH NMOHMEHHOro MacCH-
BAa MaTepHaJ, BBLIHOCHMBIH €O CKJOHOB JOJHHBI, MOXET 3aBaJIHBaTh
NOHWXXEHHYIO NPHTEPPACHYIO YaCTb H RaXe NpHAATh MOBEPXHOCTH Mac-
cMBa o0 KMl HaKJAOH K pycay pekH. Iloxg cnoem penoBHa yacto o6Ha-
PYKHBaeTCHa HCKOMaeMbiil Topd H JHIIbL B NPUPYCAOBOH YaCTH OTHOCH-
TeJq1IbHO HeTJYOOKO OT NOBEPXHOCTH NOHMB OOHaPYXHBAETCA NOHMEHHA

t12



Puc. 56. Cxema NMOMMEHHOro MAacCHBa NPH OrPaAHHYEHHOM MeaHAPHPO-
BaHWH

a — ¢XeMa penaveda (Baanl), X0} 3aTtonaeHHa (NYHKTHD) B HadaJe M0JOBOAbLA;
6 — npoAonbHBI MpodHaAb N0 AHHAH A—D H YPOBHH BoAM B pa3Hblie ¢a3znl MoOJ0-
BOAbA; & — NJJaH TeYeHHi nNpPpH MAKCHMAJbHOM 3a10MJIeHHHU

H pycjaoBasi aundu ajniopHda. B nososoase H MeXeHb NOJOXKeHUe AUHA-
MHYeCKOit OCH NMOTOKAa Ha TAKHX NOHMax COBHajaer.

CkpuiTorpupHcTasa O0o0JIOTHAss NOHMA XapakTepHa TeMH e ocoGeH-
HOCTSIMH, YTO H OBPAaKHO-JAEJIIOBHAJIbHASN, TOJBKO B 3TOM cayvyae obLHA
HAKJOH TIOBEPXHOCTH NOHMEHHOTO MacCHBa OT CKJIOHA JOJHHBI K pyCay
o6ycaOBJNIeH TOPPSHOH 3aJeXKbIO.

TaexHo-aanacHast NOHMa XxapakTepHa TeM, YTO BhiTAMBAHHE yYacT-
KOB BEYHOH Mep3JioThl CMNOCOOCTBYET NOSBACHHIO OCOOEHHO HM3KOM MNpH-
TeppacHOH uacTH NoiMbl. [lOHHXeHHs]T NOBEPXHOCTH NONMBI BO3MOXXHBI
H HENOCPCACTBEHHO 3a COBpPEMEHHBIM OeperoBLiM BaJOM. 3TO BeJeT K
pa3o0bileHHI0 TPAaH3UTHLIX TEYEeHUH HA MOAMe H MOXKeT BH3BaTh 06pa3o-
BaHHE CHDAMJAAKILHX NPOTOK (OTTOPXEHHE YYacTKOB ROHMEHHOro
MaccHBa).

[TofiMbi cBOOOAHO MEAHAPHPYIOIIHX PEK HMEKIT Te Ke ofliHe OCO-
6eHHOCTH MOP(OSTOrHYeCKOro CTPOEHHS, YTO H B CJiyyae OrpaHHYeHHOro
MeaHAPHpoBaHHsi. OCHOBHBIE PA3JTHUHSA MEXAY HHMH 3aKJKYAIOTCS B
oJlee CJAOMKHOM YCTPOHCTBE NOBEPXHOCTH NMOHMH CBOOOJHO MeaHIADH-
PYIOULEH peKH H, KaK cJae/cTBHEe, B NOABJECHHH 00Jiee CJOXKHBIX CHCTEM
MOHMEHHBIX TeYeHHH, CJOKHOIO NOPSIiKA 3aTONMJMEHHS H ONOpPXKHEHHS
H 60JbIUOTO pasHooOpasusa AepopMallHH NOBEPXHOCTH.

Tax xak nofiMeHHHIK MacCHB B YCJHOBHAX CBOGOAHOFrO MEaHAPHPO-
BAaHUK Orufaercd HECKOJLKUMH H3NYUHHAMH pycha, €ro NoBepxHoCTsh
npeAcTaB/eHa He OJHO#, a HECKOJbKHMH, OObIYHO Pa3HOBBICOTHBIMH
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Puc. 57. TunnyHbulie nonepeurnle pa3pean NOHM OrpaHHUeHHO MeaAHADH-
pyiolled pekd (4epe3 HREHTPAAbHYIO HaCTbh MAacCHBA)

@ — pa3spe3 B YCJAOBHAX BLICOKOI'O CTOKAZ B3RELIEHHLIX HAHOCOB -~ pa3BuTafd TMOH-

MeHHas (pauHds aNOBHUS, CIMVIaXXeHHaA [IOBEePXHOCTh MepBHIHOTO FPHBUCTOrO pPesibLe-

da. 6 — TO e, NPH MaJOM CTOKE B3BELUEHHKX HAHOCOB, & — OBPAXKHO-AENIORII-

anbHast rofima, & — CKpHTOFPHBHCTAn OoJioTHan noiiMa; J — TaexHO-aJNacHafs

noitma; !/ — nofiMesdaa dauud agoBHs (OORIYHO CYTMJIHHKH);, 2 — pycJaosana ¢a-

LUHA anaioBHA (neckH); 3 — KopeHlble nopoAs;, 4 — Topd;, 6§ — AenwsHlU: 6 —
ranbka.



Puc. 58. Cxema peabeda noHMbl CBOGOAHO MEeaHAPHPYIOLIEH pPeKH,
VCTAHOBACHHAA N0 A3PpOQOTOCHHUMKY

cucreMaMu rpHs U J0XOHH (BeepaMH NnepeMellleHHs pycJaa), pa3JHYHO
OPHEHTHPOBAHHLIMH MO OTHOLUEHHUIO K JHHAMHYECKOH ocH noToka. HacTts
OTUJEHHBIWIHXCH H3JNYUHUH cOXpaHseT BOAY H npeicrapisier coboi cra-
puibi. Mx raybuuna HepeaKo pasHa TJyOHHe COBPEMEHHOro pycJa
(pHc. 58).

[lopsaaok 3aTonJeHUss U ONOPOMHEHHS NMOHMBI H Pa3BUTHE NOHMEH-
HblX TeuyeHHH YCJoxHeHbl. B xopme 3aTtonjieHHs NOWMb Ha HeH obpa-
3VIOTCS AKKYMYJHpYIOUIHEe eMKOCTH. Duaarojiapa pasHOBBICOTHOCTH CH-
CTE€M BEePOB €MKOCTH MOI'YT HMeTh Pa3JdHUHble BHICOTHbIE OTMETKH YPOB-
HSt BOABLI. JTO BeleT K NOHABJEHHIO COCPEJOTOUEHHBIX TEUEeHHH NPH uepe-
JJUBax BOJALI H3 OJAHOH €MKOCTH B APYIYIO H pa3paboTKe BHYTPEHHHX
npops. Ha pasHpix dasax noJoBojJbs BepXOBble H HH30BLIE NPOPBLI
paboTaioT B8 pa3KLIX HAaNpaBJieHHAX, HO TIPH 3TOM CYMMAapHBIH 00beM,
npolueaMH Yyepes OJJHY NPOPBY B TOM M JIPYIrOM HanpapJeHHH, He ONH-
HA4KOB.

Bepxosbie npopen nponyckawoT 6onbiie BOAB H3 pycJa B noimy,
yem B oOpaTHOM HanpasJeHHH. Hu3oBbie npopsbl XapaktepHbl obpart-
HbIM COOTHOLIeHHeM o6beMOB BOAbI. TaKHM 00pa3oM, KOHEYHOE ONOPOK-
HeHHE NMOKMbI OCYLIeCTBAAETCSA Yepe3 HH3OBbIE NMPOPBLI M OHH JEeHCTBYIOT
boJsiee NMHTENLHOe BPEMS, B TOM YHCJAE HHOrJAA H B MexeHb. CyMmap-
Hbli 00beM BOJbI, NMpoTeKalouleil yepes BCe HH3O0Bble NPOPBEI B JABYX
HanpasJeHUAX OoOJsblie, yeMm COOTBETCTBYWOUMWH OObeM BOABLI, NpOTe-
KalolKuid yepe3 Bepxopbie nNpopBbl. 1103TOMy HH3OBBIE MPOPBH Jyylle
pa3paboTaHbl H YaCTO NPHHMMAIOT BHJ NOHMEHHBIX NMPOTOKOB.

Oco6eHHOCTH 3aTOMJIEHHS H ONOPOXKHEHUSA NOHMEeHHOro MacCHBa
cBOGOJHOrO MEAHAPUPOBAHHA JYUlle BCEro NPOCAEKHUBAKTCA N0 MaTe-
pHaJlaM MOCJHeJoBAaTe/JbHbLIX a3po)OTOCHEMOK TNOHMB! B NEPHOA NOJO-
BOALA.

Haun6oablike CKOPOCTH TeUYEeHHWA HA NMOHMe He 00d3aTe/bHO COBNA-
Aalot ¢ Hauboaewel rAyObHHOH ee saTongedus. [1py Goabuinx ray6uHax
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3aTONJIEHHA NMOKMBLI OGHIYHO NMPOUCXONSAT BhipaBHUBAHHE CKOpoOcTeit Te-
YeHHA A ocsiabJernve PoNMU OTAEJbHLIX NPOPB (YUACTKOB COCPEAOTOYEH-
HBIX TEYeHHH).

I'Ioi‘mm“pex MPH He3aBeplLIeHHOM MeaHAPHPOBAHUHW XapaKTepHEI
TEM, YTO NOMMEHHBbIH MaccHB O6Pa30BaH OAHOH MU3JAYUYHHOH H OrpaHHuECH
CNpAMAAICIIUM NPpOTOKOM. CTpPOEHHE MaCcCHBA MOXeT OBITh OCJAOXKHEHO
PANOM CHpAMJASIOUNIHX NPOTOKOB, KOTAA HA OTUYJCHEHHBIX HWMHM y4YacT-
KaxX TMOHMBI B X0J€ Pa3BHTHs NPOTOKAa NPOHCXOAHT NOBLIIIEHHE HPH-
PYCAOBBEA CO CTOPOHB! 60Jiee KPYIMHOTO TNPOTOKA,

Bropuunsie dpakTopLl B BHAE KapcTa, TepMokapcTa, 60a0T006paso-
BaTEJILHOTO NpoUecca MOTYT HIpaThb CYILIECTBEHHYIO pojs B (POPMHPO-
BaHHH NMOMMEHHOrO0 MaccHBA W BHOCHTbL B Hero uameHeHus. Hanpumep,
OHH MOTYT YCKODHTL pa3BHTHe CIPAMJSIOUMIYX NMPOTOKOB HWJAH omnpeje-
JHTh HX TOJIOXEeHHe.

[TofiMbl pek ¢ pyc/IOBBIM NPOIECCOM THIA NOHMEHHO# MHOrOPYKas-
HOCTH OTJIHYAITCA (PparMeHTAPHOCTHLIO B CTPOEHHH MaccHBoB. Ha Ta-
KHX YyYacTKaxXx MOXHO BHIJeNHTL MACCHBH, o6pa3yeMble OJHOH HJH He-
CKOJIbKUMH H3JIYUHHAMH, KPYIMHbLIM OCTPOBOM HJH TPYNNOH MeJKHX.
B xaxnaom oTaeabHOM cayuae TpeOyercsl BhIAeJIeHHe THINA MaccCHBA.
Te MaccuBbI, KOTOpHIE cO3/aHBl B XOJ€ MeaHJpHPOBaHHA MPOTOKOB, 6y-
AYT HMeTb CBOHCTBA NONM CBOOOAHO MEAHAPHPYIOUIUX PEK H NOHM NpPH
HezaBepUIEHHOM MeaHApHpoOBaHHH. Ha MaccHBax OCTPOBHOIO THIA
BO3MOXKHO 06pa3oBaHHe NMPOTOKOB MONEPEYHOTQ HaNnpaBJeHHS.

Ha oTHOCHTeNEHO NMPAMBIX YYaCTKax PeKH YacTO BO3HHMKAIOT mna-
pajaensHO-TPHBHCTHIE NORMBI. [pUBLI NOABASIOTCA B pe3dyJibTaTe 00bhe-
AVHEeHHs nobGouyHeldi BAOAL OAHOTO H3 GeperoB. CausiHHe NOGOYHEH Bbl-
3BIBAET CMEIIeHHe pPYCJia napanjeAbHO caMoMy cebe, UTO BejeT K obpa-
SOBaHHI MapanyesbHHX paAjoR BanoB. Ilogo6Hue noiMu mMoryt Habsio-
JaTbCAd Ha Y4YacTKax JJIKHOH B HeCKOJBKO JeCsTKOB KHUJOMETDPOB.
JIOXOGHHN MeXIy BaJlaMH XOpPOUIO NPOMBIBAIOTCH B NMEPHOA NOJOBOAbS,
H HHOrjJa B HHUX O0pasylOTCs 1eNy¥ YIJHHEHHHIX 03ePKOB.

YHac/ne[oBaHHKIe MOAMB TNPHCYILH DEKaM, He HMEIOLIUM TJaHO-
BLIX flepopMalHil, HO TIPOTEKAIOUIHM B LIHPOKOH IOHMe, OcTaBlIeHcs OT
AesiTeNIbHOCTH npapekH. CoBpeMeHHbLIT NMOHMEHHBI Npolecc cocpejo-
TOYHBAETCHd B NPHPYCTOBOK YacTH NMOHMBI. OH BHIPAXKAETCH NPeUMYLILECT-
BEHHO B OTJOXEHHH HaHOCOB BAOJL PYyCJa, MPHBOAALIEM K 0OPAa30BAHHIO
OOLWIHPHOrO NMPHPYCJAOBOIO Bajda, — TAK YHacJeJOBaHHAas NoHMa CTaHO-
BHTCA 006BAJIOBaAHHON.

Ha ropemx pekax MOTYT BCTPeYaTbCd BCE THIMBI MOHM, OMKCaHHBIE
Boille, XapaKTepHOH HX OCOBeHHOCTBIO sABJASETCH 00JblIafs KPYNHOCTH
OTAOXKEHHH, JIeXKaLUHX B OCHOBZHHH NOHMH (rajlbkKa, rpasuit, O6yJblxK-
HHK), ¥ MeJKO3e€pHHCTad IAHHHCTas HJH necuaHas noliMeHHasa dauus,
3aJieraiomas Ha ee MNOBePXHOCTH. XapaKTEpHA OTHOCHTeJbHO cjabas
336 HOBAHHOCTb MOBEPXHOCTH. [lpeBecHas pacTHTENbHOCTL NpPEACTaB-
JIeHA OTAeNLHBLIMH JIEPEeBbSIMH, WHOIrAA 3HAYHTEJLHOIO BO3pacTta. boab-
I1ass pa3sHHLA B KPYIMHOCTH PYCJOBOH MU MNOHMeHHOU dauMH aJdwoBHA
o6ycaoBAYMBAET MOJABEPIKEHHOCTb MOBEPXHOCTH NOKM pa3mbIBY H GOPMH-
POBAHHIO HAa HeHl CeTH HerJyOOKHX NPOTOKOB NPH BCeX PA3ZHOBHAHOCTAX
MOAM.

Crneayer uMeTb B BHAY, YTO Ha FOPHLIX PeKaxX 4acThl ¢JyuaHd, Korjaa
noiiMa o6pasoBaHA KPYNTHLIMH TaJleyHL!MH NoGouHsMH, chopMHpOBAB-
IIHMHCST IDH MOJOBOABAX PeRKoA ofecrnelneHHOCTH H B INPOMEXYTKaX
MEXAY HHMH NOKPLIBIIHMHCH OTJOXEHHAMH B3BCLICHHLIX HAHOCOB.
[Tpu nonosoibe HAHM nasojke peiakoil obecneuenHHocTH (1—5%) takas
MOHMa MOXeT B TeUeHHe OAHOrO NMOJOBOAbS HJH NaBOjka Pa3pyLUHTLCA
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H TIpeBpaTHTbCA B ABHXKYWHHcA nobouenn. IIpH GoJsiee HH3KHX mnoJsO-
BOAbSIX BO3MOXHE NPHUOCTAHOBKA €I'0 JBHXKEHHA H 3aKpenjieHHe no-
BEPXHOCTH OTJOXKEHHSAMH B3BELIEHHHX HAHOCOB H PAaCTHTENBbHOCTLIO,

OnpepenernHe TrayOHHBLI 3aTONJNEHHA TNOAMM

11. Tay6rHa 3atonjeHUss MOAMH MOXeT OHITL OnpepeneHa ¢ pas-
HOH cTerneHblO TOYHOCTH B 3aBHCHMOCTH OT HAaJHYHUS HCXOJHBLIX NaHHHX.

[IpH OTCYTCTBHH AaHHLIX YPOBEHHBIX HAOJIOJEHHH Ha NpefBapH-
TeJbHON CTaAUH NPOEKTHPOBAHHA NPUOJUNKEHHO FAYOHHY 3aTONJEHHUSA
NOAMK JJAS UYEeTHIpeX THIIOB PYCJAOBOro Npoilecca MOXKHO ONpejessiTh
no taba. 17.

B TabGanune nNpHHATH cheAyoliHe 0003HAYEHHSN:

AZ— pasHOCTb MeXJV OTMeTKaMH MaKCHMaJbHOrO ypOBHS onpe-
NeJeHHON 06ecrneyeHHOCTH H MHHUMaabHOro yposus 95% -Ho#t obecne-
YeHHOCTH JIeTHe-OCeHHell MexKeHH;

AZg— BEICOT2 NO#AMH (Pa3HOCTh MeXAY CpelHeH OTMETKOH NORML
U OTMETKON MHHHMMaJibHOro yposHs 95 %-Hoft ofecrneueHHOCTH JeTHe-
OCEHHEH MEeXEeHH);

Hpg — rayb6HHa 3aTONMJEHHA TNOHME (pPas3sHOCTb MeXJAYy OTMETKOH
M3KCHMAJbHOI'O YPOBHSA obecneyeHHocTd 1-, 10- u 50 % -Holt u cpennedt
OTMETKOW TOHMHI).

[py HaNHYUH B pyCJie PEKH HA YYaCTKE HCCNEAYeMOro NoAMeHHOro
MaccHiBa BPEMEHHOro YypPOBEHHOTO MOcTa NPHOMMIKEHHOEe OnpefesieHHe
rAyOHHL 3aTONJIEHHS TNOAMB TPOHU3BOAHTCA CJAEAVIOMUM o00pa3oM.

Ilo janHBIM BPEMEHHOTO H ONOPHOI'0 YPOBEHHBIX MOCTOB CTPOHTCA
rpadHK COOTBETCTBEHHHIX YPOBHeH#, KOTOPHH SKCTpPanoJaupyercsa A0 Ha-
MBBICIIHX YPOBHEH BO/[HI.

YpoBHH HeoOXOAUMOH O0ecHneYeHHOCTH ONpefeSsAoTCa IO JAAHHBIM
OMOPHOTO YPOBEHHOIC IOCTa, H MO rpadHKy CBA3H HaXOAATCA COOTBET-
CTBEHHbIE YDOBHH AJS BPEMEHHOr0 YpPOBEHHOT'O NOCTA.

Tabauna 17

I l O6ecrneyeHHOCTh MaKCHMANABHOTO YPOBHA, %

THNbl PYCACBOTO IP—B_O _ I =i,0_ I_____P;___l_
npolecea
e 82y | Hy | Hy |82y | g | 1y |6zg | 5y | 5,
AZ | AZ |AZ | AZ | AZ |AZ_ | AZ | AZ | AZ;
| | ] 1
Orpanuyen- |
HOEe MeaHJIpHpPO- |
BaHHe 0,9310,0710,1 |0,76] 0,24 | 0,32 0,66 0,34 | 0,52
|  TlofimenHasn I
MHOTOPYKAB- |
| HOCTB 0,79{0,2110,37(0,9{0,41|0,8 {0,5110,49| 1,08
CsobojHoe | | |
MEaAHAPHPOBA- , r |
Hue 0,65)0,35{0,58 | 0,54|0,46 | 0,92 |0,48Q,52{ 1,15
He3aBepieH- | |
HOE MEAHAPHPO- | -
BaHue 0,630,371 0,65| 0,53 0,47 l 0,95 0,47 i 0,53 | 1,27
!




[IpubanxkenHas cpeinsis rAybuHa 3aToNJEeHHs NOAMLI Onpexess-
€TCH KaK Pa3HOCTb MeXJYy OTMeTKOH PacuyeTHOTO YPOBHA H CPeAHeH or-
METKOH ITOHMHI.

CpeaHsa OTMETKA NMOWUMBI ONpejesfgeTcd Ha OCHOBaHHM Tonorpadu-
YeCKOH KapThl NMOHMEHHOro MaCCHBA.

Ilpyu orcyTcTBHH BOJAOMEDPHHIX NOCTOB Ha HCCAeJYeMOM NOHMEHHOM
MacCHBE OPUEHTHPOBOYHO IJYOHHY 3aTOMJeHHS NMOHMBL MOXHO OlNpeje-
JHUTh, NOJb3YACH MEXKEHHBIMH OTMETKaMH ype3a BOAbl, CHATHIMH C TOMO-
rpadprueckux xapt M 1 : 100000 u xpynnee.

[To nannbiM 06 ypOBHAX HA JBYX OMNOPHBIX YPOBEHHHIX NOCTAaX,
MEXKAY KOTODBIMH DPAacnoJioXKeH HCCJieyeMbl YYacTOK, ONpelesisioTcs
YPOBHH He0oOXOAHMOH pacueTHOH 00ecneyeHHOCTH H JIeTHHE MeKeHHKIE
ypoBHHU 95 % -nolt o6ecneyeHHOCTH, NO KOTOPBIM CTPOATCH KPHBbLIE CBO-
60/ HON NMOBEPXHOCTH BOJLI MEXJIY ONOPHBLIMM BOANOCTAMU (NP AMBIE JH-
HHUH).

[lonoxenne KPpUBHIX CBOGOLHON NOBEPXHOCTH BOJAL Ha HCcheaye-
MOM YUYacCTKe YTOUYHSIETCS BBEIEHHEM MONpaBKH, NOJYYEHHOHU B pPe3y/b-
TATE HAJOXEHHA H& KPHBYI0 cBOBOAROH NOBEPXHOCTH BOZM AJIA YpOBHEH
95 % -Holt ofecneueHHOCTH KPHUBOH CBOGOJHOI TNOBEPXHOCTH BOJH,
NOCTPOGHHON MO OTMETKAM BOMAbl, CHATHIM C TONOrpadHUECcKUX KapT H
COOTBETCTBYIOWIMUM, KaK fpaBHJ0, MexeHHHM YpoBHAM. IlepeHecenne
MONPaBKH, NMOJYYEHHOH AN MEXKEHHBIX YPOBHEH, HAa BbICOKHE YPOBHH
BHOCHUT 3JIEMEHT YCJOBHOCTH B npeljiaraeMbid METOX, KaK H OTHECEHHE
ypOBHel, CHATHIX ¢ Tonorpaduyeckux xapr, Kk yposusam 95 % -nofi obec-
IeYe HHOCTH,

[nybuna 3aTONJEHHA IOHMBl OnpejeasieTcsd KaK pa3HOCTb MexAy
OTMETKOH PacueTHOro YPOBHS BOAL ¥ cpeineR OTMETKON NOBEPXHOCTH
[MOHMBDI.

ny6HEa 3aTonAeHUs NMOAMBI HanboJsiee TOYHO MOXeT ObITL Omnpeje-
JIeHa 1O JaHHBLIM CMEeIHAJBHO OPTAHH30OBAHHBIX YPOBEHHLIX HAOMIOAEHUH
Ha noiiMeHHoM MaccHse. HalbumioleHus 3a ypoBHSIMH HeOOXOAHMO BeCTH
MO HECKOJbKHUM YPOBEHHLIM NOCTAM, YCTaHaBJIHBaeMbIM B XapaKTEPHbLIX
MeCTax NMOHMEeHHOr0 MacCHBa H MO Tpacce BojioBoja. HabawaeHusa N0 X-
Hbl OXBATHIBATh BO3MOXKHO OOJBLINH nnana3od N3MeleHHs YPOBHEH BO-
Abl HA noHMe, [lo faHHBEIM HAOMIOAEHHH CTPOATCH KDHBLIE CBS3H INyOH-
Hbl 3aTONJIeHHA NMOHMBI ¢ YPOBHAMH BoJpl. ['paduuecKkHne cBSISH 3KCTpa-
MOJIHPYIOT O PACYETHOTO YPOBHHA B COOTBETCTBHH C NPHHATHIMH METO-
JaMH 3KCTpanoasiuud ypOBHEH BBICOKHX BOJ.

OcoGeHHOCTH KHHEMATHYECKOH CTPYKTYpbi NMOTOKA, CBOHCTBEHHMIE
PA3THYHBIM THOAM DYCJHOBOTO M NOHMEHHOrO HPOUECCOB

12. TlpuBoguMble cBeJeHHSI O KHHEMaTHYECKOH CTPYKType MNOTOKa
NOJKHBl YVUYHTBHIBATHCSH TNPU OLEHKE pa3zlaBieHHUs CTOUYHBIX BOJ HAPAALY
C pPACYeTHLIMH MeTOJaMH, U3JOKEHHLIMH B METOAAX pacyera pasbasJe-
HHA CTOUHKIX BOJ. B uacTHOCTH, OCOOEHHOCTH KHHEMATHYECKOH CTPYK-
TYPbl TIOTOKA AOJHBl YUHTHIBATBCS npu Buibope cTBOpPA pasMellleHHd H
THIIA KOHCTPYKIUHH pAaCCEeHBAIOUIero BHINYCKA.

BrisscHaa oCOGEHHOCTH KUHEMATHYECKOH CTPYKTYDPhl NMOTOKA KOH-
KPeTHOTO yyacTKa pPeKH, clellyeT BuiAesasiTh OCOOEHHOCTH NOJf OCpej-
HEHHBIX CKOpocTel, OCOBEHHBOCTH BTOPHMYHLIX TeYEHHH H OCOGEHHOCTH
noAsi aKTyaJbHLIX CKODOCTEH.

Xaparrepuoit OCOBEORHOCTRIO KHHEMATHYECKOH CTRYKTYPH pYyCAo-
BOTO NMOTOKA ABJSIETCS NyJAbCallHd CKOPOCTeH — H3MEHEHHEe HX BO Bpe-
MEHH 1O BeJHYHHE H HANpaBJ/J€HHIO B onpejelieHHBIX AJdsd JAAHHOro pe-
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XKuMa rpauupax. HaubGoublinil pa3Max xoje6aHHH CKOPOCTH MO BeJu-
YHlie H HanpasJEeHHIO COBeplIaeTcss C OnpejeJIeHHLIM ISt JaHHOro pe-
AKHUMa TedeHHUs MEePHOAOM, KOTOPLIH Ha3biBAETCA NE€PHOAOM KpPYITHO-
MacliTabHbIX KoJebaHHM CKOPOCTH.

[lop ocpegHeHHLIMH CKODOCTHMH TeUeHHS CJEAYeT NOHHMaTbh Te
3HaYeHUs CKopocTell, nepuoji H3mepehHs (OCpPejHEHHA) KOTOPLIX Ha
NopsifioK GoJbllie TepPHOAAa HX KDYNHOMAcIITAOHBIX KoJebaHui (And
HATYypPHLIX NOTOKOB 3TOT MEPHOJ COCTABJASET ACCATKH HJAH COTHH ce-
KYHA).

Ilon axkTyanabHbiMH, T. €. JeHCTBHTE/ibHBIMH, CKOPOCTAAMH CJeAYyeT
NMOHHMATh TE€ 3HAUEHHWs CKOPOCTeH, NepHojJ H3MepeHHa (ocpeAHeHud)
KOTOPbIX Ha OJMH-ABA MOpPsJKa MeHbllUe nepHoAa KPynmHoMacwTaOHLIX
KoJsiebaHHil CKOPOCTH NOTOKa (AN peK 3TOT MepPHOJ COCTaBJAseT CeKyHh
MNd oMK CeKYHIbl). Pa3HOCTh MeXAY aKTYaJbHbIMH H OCpeJiHEeHHbIMH
3HAUYEeHHSAMHK CKOPOCTH JaeT BEJAHUYHHY ee NYJbCalluH.

[Tox BTOpHYHBIMH TEYEHHSAMH clelyeT MOHHUMATh OTHOCHTENbHO YC-
TOHYUBEIE (COXPaHAIOUIHE CBOIO WHAMBHAYAJbHOCTh B TEUYEeHHEe OMpeje-
JeHHOH (a3nl BOJHOIO peXKHMa) NPOCTPAHCTBEHHLIE CTPYKTYpHble o0Opa-
30BaHHR NOJASL OCPeJHEHHhIX CKOPOCTEH MOTOKa, HMelollHe orpaHHueH-
Hy10 06J1acTh PacNpoCTpaHeHHs!, NPOHCXOKAEHHE H OCOGEHHOCTH KOTO-
PRIX CBSi3aHb! ¢ OCOOEHHOCTSIMH THAPOJOrHYECKOro pexXumMa, ruapas/H-
YECKOro pexxuMa ¥ MOpP(QOJIOTHH pycJa.

[TynbcaiHOHHbLIE XapAaKTEPHCTHKH NMOJA aKTYaJbHbIX CKOPOCTEH H,
B YaCTHOCTH, CPeAHHE NO rAyOHHe 3HAUYEHHS OCPEJHEHHBLIX MO BpPEMEeHH
¥ 9KCTPEMaJbHbIX 3HAY€HHH NPOAONbLHOH, BEPTHKAJNBHOH H nonepeyHoH
COCTABJASIONIUX NYJLCALHOHHOH CKOPOCTH AOCTATOYHO HAaAEXXHO OIfpe-
ASJIAIOTCA NO JAHHaMHYECKOH CKOPOCTH NOTOKA.

B cBsi3H ¢ 3THM NPUBOAHUMbIE HHXKe cBelleHUA 00 0coBeHHOCTHX MO-
A5 AKTYalJbHBIX CKOPOCTEH NPH JIEHTOYUHOTDSAAOBOM THIe pPYCJAOBOTO
npouecca MNepeHocATcs NPakKTHYECKH 0e3 H3MEHEeHHH B NOCJeAVIoLLUe
pasjesbl ¢ yKasaHHeM pacCUHTHIBATb TpeOyeMble XapaKTEepHCTHKH C
yueToM MOpPGONOrHYeCKHX 00pa3oBaHHil, CBOACTBEHHBIX JaHHOMY THNY
PYyCJIOBOro mnpolecca.

[lpu aexmournozpadosgom mune pycaosozo npouecca HeobGXOAHUMO
YYHTLIBATh CJAEAYIOILHE OCOOEHHOCTH KHHEMATHYECKOH CTPYKTypbl IO-
TOKA.

CTpyKTypa noJasi ocpeJHeHHbLIX CKODOCTeH NpPH BLICOKOM YpOBHE
BOJAbl XapaKTepH3yeTcsa paBHOMEDHBLIM paclpeneseHHeM CKOpOcTeH Mo
IIHpHHE NOTOKA IPH HOPMAJbHOM K JIHHHU O6POBOK pycJa pacnoNoKeHHH
(bpoHTa JIEHTOUHBLIX TPAL H HEPABHOMEPHLIM pacnpepejeHHeM — MPH
nepekowenHom dpponte rpaa. Cpesnuve no rayOuHe 3HaAUYeHHWH CKOPO-
CTH TeueHHsT BJOAb T[POJAOJAbBHOrO nNpoduaAa rpsijbl BO3pacTatoT OT
HaNMoOPHOro CKJOHA K I'pebHI0 TPAAbl, a 3MI0pLl CKOPOCTeH TpaHchHOPMH-
pyioTrcs oT GopMbl, 6/IH3KOH K TPEYTrOJbLHOH, HA HANOPHOM CKJOHE Tps-
Abl 10 6oJsiee noNHOK Ha rpebHe TPAIbLI.

B ycaoBHAX MeXeHH NpOsABAAETCH 1HepPaBHOMEDHOCTb B pacnpeje-
JEHHHU CKOPOCTeH NO LIHPHHE NOTOKAa, OCOGEHHO OLYTHMas B cJiyuae
NepeKOUIeHHbIX (DPOHTOB Tpsjl, NOSABAAIOTCH NPH3HAKH H3IBHAMCTOCTH
AHHAMHUYECKOH OCH NOTOKA, CTpeMsillierocs npeojotesatb rpebeHp Irps-
ALl IO HOpMaJIn K ee ¢poHTy. PacnpeseneHne ocpelHeHHLIX CKOPOCTEH
TeYeHHs IO IAyOHHe NOTOKa B 3HAUHTENLHOH Mepe HCNLITHIBAET BJHS-

HHe TpsAj CJHELYIOULero nopsiika, BOSHHKAIOUIMX HAa TNOBEPXHOCTH JIeH-
TOYHBIX TPAL.

BTopHyHbIE TEYEHHS B YCAOBHAX JEeHTOUHOTPSALOBOIO THNA PYCJO-
BOI'O Ipolecca NposABAAKTCH B 00pa30BaHHH LHPKYJALMOHHON 30HBI



B NOABANAbE JICHTOYHOH IPSAAL 1 NMPOAOJLHO-BHHTOBOIO TeUEHHKST B MOJ-
BaJibe¢ B HanpapjaenkvHd JHHHH (PPOHTa Irpsiibl HA KOHKPETHOM yyacTKe
pycaa. EciH ¢pour rpsiibl nepekolliey B NJaHe H COXpaHsieT HanpasJe-
HHEe NOYTH B Nnpejejax BCeH LIHPHHBL pycsa, BOAHbI€ MACChl MOTYT fiepe-
HOCUTHLCH BIOJAbL NOABAJAbA TAKOH IPsijibl OT OAHOIO Gepera K APYyromy.
Ha yuacTkax nepesomMa B HallpaBJjieHHH ¢poHTA I'pAlbi HalJdlofaercs
NepHOJAHYECKHH BLIXOA NMPHAOHHKX MAacC BOAEI K OBEPXHOCTH ITOTOKA.

Co cnajoM ypOBHS BOJbi aKTHBHOCTb BTOPHYHLIX TeYeHHH cylecT-
BEHHO CHHKaeTcsd. B nepuoj MexkeHH BUUPKYJASLUHOHHANA 30HA, NPOAO/b-
HO-BHHTOBOE TeuyeitHe W NEepPHOJHYECKHE BRIXOALI TIPHJAOHHBIX BOJIHLIX
M4CC K NOBEPXHOCTH IOJHOCTBIO yTpauWBaloT CBOM 4epThl. B artor 1e-
PHOA BTOpHYHLIE TeueHHA MOryt HabJiopatbCcqd B nojpanbax 6ojiee Me-
KHX TpsAJ, HAaXOAAWIHXCH NIPH JAaHHBWX TI'HAPaBJHYECKHX YCJAOBHUSX b
aKTHBHOH (pase pasBHTHA.

[Ipu obchixanuy HaunOoJiee MOBHILLIEHHOH HACTH JIEHTOYHOH TPSAH
C NepeKOIUeHHBM B IlJ1aHe rpebHeM B NpHOpeXHOH YacTH HHUXKe IO Te-
YyeHH!IO 00COXIUEero yyacTka rpsiibl MOXeT o0pa3oBaTbcsl 00JaCTh NOTO-
Ka cO cJIa60H NPOTOYHOCTHIO THIIA 3aTOHCKOH YacTH MepeKara.

CTPYKTYpAa NOASR aKTYyaJdbHbIX CKOPOCTEH OIleHHBAETCS XapaKTepoMm
pacnpeaesieHus No riayOHHe aKTyaJdbHbiX CKOPOCTEH H NYJbCALlHOHIbIX
OTKJOHEHHUH NPOAOJABLHOHW, BEPTHKAJALHOH H NONEPEYHOH COCTABJAAIOILHX
CKOPOCTH TeveHHA. 1lyabcanHONHBIE XapPaKTEPHCTHKH 110151 aKTYaNlbHbIX
CKOpPOCTEeH BHIpa)kaloTcsg B MacuiTabe AHHAMHYECKOH CKOPOCTH, OMNpe-

neasieMOH Nno QopMyJe
Ve= VgHI, (179)

rge g — YCKOpPeHHe CHJbl TSXKeCTH,

H — ray6uHa noTokKa,
/| — yKJI0H cBOOGOAHOH MNOBEPXHOCTH MOTOKA.
[TyabcalilHOHHBIE XaPAKTEPHCTHKH NOJAS aKTYaJdbHLIX CKOPOCTEH B

COBOKYIMHOCTH CO CKOPOCTBIO INIEPECHOCHOI'O TEYCHHA ONPEACAAIOT XapakK-

Tep Typ6yJeHTHOH AubPy3HU B NpojoJbHOM HanpasJeHHH. CpelHue
o raybuHe H ocpeJlHeHHbIe BO BpeMel 3HaYeHHs BePTHKAJbHOHR H MNO-

MepeuyHoR COCTABJAIOIIHX  CKOPOCTH  ONpelessioTCH dbopMyJTaMHU
A. b. Kinapesa;

Vy= 0,41V,, (180)
Vz= OrSOV*- (181)

C yueToM 9THX COOTHONIeHHH onpejaensioTcst nJowain aubdyHaH-
pYIOlIEH CTPYH B MONEPEYHOM CEeYeHHH PeKH Ha JI000M paccTOfHHH L
OT TOUEHYHOTO HcTOUHHKA. Ha yyacTke OT TOYEYHOro HCTOYHHKa (pasMe-
LEeHHOTO, HanmpuMep, Ha cepe/lHHe TAyOGHHE NMOTOKAa) A0 CTBOPA CTecCHe-

HUSt CTPYH 1o ray6une dopmyaa A8 MJIOWAAH NONEPEYHOro CeYeHHs
CTPYH HMeeT BHJ

T L (VIJ "!‘ Vz) 2
CT =-4—[—m;——] . (182)

Ha yuyacTke HHIKe IO TEUEHHIO CTBOpA CTECHEHUS CTPYH MO TIJay-
Guue notoka GopMyJsa NMONEpeyHoro CeYeHHs CTPYH MMEET BHA

L
Vep *

dopMyaR TIOIAAH MONEPEYHOr0 CEYeHHUS CTPYH NMO3BOJAIOT CPaB-
HUTEJbHO NPOCTO OLEHHUTh 06JIacTh PACnpOCTpaHEHHsS B MOTOKE KaKOH-

FGT“-—-"' VZH (183)
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anbo cy6cTaHuMy, BLiXoAsAweil H3 CTALMOHAPHOTO TOUYCUHOrO UCTOUHH-
Ka, H KPaTHOCTb YMEHBbIUIeHHSs CpPeJHero 3HaYeHHA HayaJbHON KOH-
IHeHTPAllHK 3TOH CyOCTaHNHH KAK OTHOUIeHHEe TNJIOULAAH NONepeyroro
CeYEHHUSA CTPYH K IVIOIAJH CeYeHHs BHEIMYCKHOI'O YCTPONICTBA.

B ycrosusax pycrosou mrozopyxasrocmy HeOOXOAHMO YUHTBHIBATD
caeayioniue 0CO6eHHOCTH KHHEMATHUYECKOH CTPYKTYpHl NOTOKA.

[Tosie ocpegHEeHRBIX CKOpPOCTEH XapaKTepHu3yeTcd KpalHell H3MeH-
YHBOCTHIO KAaK IO LWIUPHHE, TaK M NO aauHe pycaa. Hanuuyne MHOXeCT-
Ba XaOTHYECKH DACIOJOXKEHHLIX H MAJOYCTOHYHBLIX 3JIEMEHTOB PYCAO-
Boro pesneda sBASETCA NPHUYHHOH MaJIOH YCTONYHBOCTH OCPEeAHEHHOrO
noas CKOpocTeil BO BpeMeHH, IlpocTpaHcTBeHHO-BpeMeHHAsT HeyCTOM-
YHBOCTb TMNOJIS OCPEAHEHHBIX CKOPOCTEH, NpOSBAAOIANACA JAaxe [pH
MAKCHMANbHBIX YPOBHSX BOJbBl, CYILECTBEHHO BO3DPacTaeT C NepexoaoM
K MeXXEeHH, KOrjga B pycje y 6eperog o6pas3yioTcis MHOMOUHCJ/AEHHBIE 3a-
CTOlHbIE 30HB WU JaKe TeyeHUss oOpaTHOro HanpapJeHHs Ha y4acTKax
nepexosa HOTOKAa B COCEAUHH DYKas.

B oTaenbHLIX pyKaBax MOTYT pas3sHBATBLCH JIeMEHTH MEaHAPHPO-
BAHUA HJAH MOOOUYHEBOr0 THIIA CO CBOHCTBEHHBIMH 3THM THMAM 0cOOeH-
HOCTAMH TOJMS OCPeiIHEHHLIX CKOPOCTell H BTOPHUHLIX TeyeHHi#l, OAHAKO
MEXaHH3M TeYeHHUSsT B 3THUX PYKaBaX CYHIECTBEHHO YCJOXKHSAETCHs Bnaje-
HHeM B HHMX CpeIHHX H MaJblX NPOTOK, MepeceKalomHx HU3KHe ocepen-
KH M COEJHHAIIHX COCeJHHEe PYKaBa PEKH.

BTopuuHble TeueHHss NPDH MAKCHMAaJbHBIX YPOBHAX BOJAK HHAYLHU-
PYIOTCS1 CPeAHUMH GOPMaMH PYCJIOBOro peabeda H MMEIOT MEHee ynops-
JOUYEHHBLIH XapaxTep B NPOCTPAHCTBE, YeM NPH JEHTOUHOTrpAROBOM TH-
ne (3TO TaK¥Xe NPOJOJbHO-BHHTOBLIE TEYEHHSA B NMOABAJALAX Oecmopsifou-
HO pPacnoJIOXEHHbIX OOJBIUHX TpAN, NMEPHUOIHYECKHE BHIXOAHB MPHAOH-
HblX MaccC BOJAL Ha NOBEPXHOCTb NMOTOKA B MeCTAaX nepesioMa B Hamnpas-
NeHHH (QpOHTaA Tpsap).

B MexeHHBIH NepHOJL BTOPHUYHLIE TeUeHHS NMPOABJAAIOTCA B 06pa3o-
BAHHH BOJAOBOPOTHLIX 30H 3a OOCOXIUMMH y4YacTKaMH TpAA, a TaKxe
B 06pa30BaHHUH BTOPHUHBLIX HOPM, CBOHCTBEHHBIX APYTHM THIaM PYCJIO-
BOr0 npomecca, HanpuMep noOGOYHEBOMY UM MEaHAPHPOBAHHIO. Xapak-
TEePHOH JJIf STOro THna (POPMOH BTOPHUYHLIX TeYeHHH saBasgercda cOO#-
HOCTh TEYeHHH HA YYacTKax CJHAHAHWA pPYKABOB.

[Ipono/XHTeNbHOCTL CYWECTBOBAHHA XapakTepHHIX ¢opM noas
OCpelHEHHBIX CKOPOCTEH H BTOPHUHLIX TeueHUH onpejensieTcss ¢ OAHOI
CTOPOHbLl NPOAOJKHTEJNBHOCTbIO (a3 THAPOJOrHYECKOTO peXuma, a ¢
APYron — CKOpPOCTbIO TNepeMemeHHs pycJaoBblx ¢GOpPM COOTBETCTBYIO-
HIero Macmraba H HHTEHCHBHOCTBIO UX JedOpMaIUH,

CTpYyKTypa nojst akTyaJdbHbIX CKOpOCTeli HMCET TaKOM JKe xapaxTep,
KAK W NpPH JIGHTOYHOTPAJLOBOM THNE Tnpollecca.

ITpu nobounesom mune pycaosozo npoyecca NeoO6X0AHMO YUYHTHIBATD
chaeayiomHe ocofeHHOCTH KHHCMATHUECKOH CTPYKTYPHI NOTOKA.

[Tone ocpeAHEHHLIX CKOPOCTEH (OPMHpPYeETCH 104 BJAHAHHEM Me30-
¢opM pycaosoro peabeta. TlIpH BLICOKHX ypOBHEX BOAB (PacXxofiwbl B
6poBkax pycJla) HEPABHOMEPHOCTL pacnpejlesieHHsT CKOPOCTCH TevuenHs
N0 WIKPHHE pycaa NPOABASIETCA B HECKOAbKO OONBIIKWX 3HAYEHUSAX CKO-
pocTel B NJECOBLIX JIOUMHAX NO CPAaBHEeHMIO ¢ y4yacTKaMHu noboyHeil W
llepexaToB. TpaeKTOPHH NOBEPXHOCTHLIX CTPYH TNOUTH nNapasijelbHbl
OeperaM peKH <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>