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1. OBIUME NOJIOXEHHSA

OcoGeHHOCTH pPACCEHBAWOIINX BLINYCKOB KaX BHAA THAPOTEXHHYECKHX
COOpyXeHuit

1.1. HacrosimHe PeKoMmeHAaUHH ROJMKHH COOGJMIOAAaTHCA NPH mpo-
€KTHPOBAHHH BHOBb CTPOSILUMXCSI H PEKOHCTPYHPYEMbIX PacCEHBAIOUHX
BLIMYCKOB CTOYHBLIX BOJ HAa PeKax H BHYTPEHHHX BOjoeMax AJS Hace-
JIEHHHX TYHKTOB, NPOMBIUJEHHWX H CeJbCKOXO3SHCTBEHHHX Npen-
NMpHATHHA.

1.2, Paccexpaiomuii BHNYCK npejcTasaseT coGoil MarucTpaibHyIo
Tpy6y € pacnoJoXXeHHHMH Ha Heill BLIXOAHMMHK NaTpyGKaMmH, YKIambl-
BaeMylo HOpMaJIbHO K Gepery BOJOTOKAa WJ/IM BOAOEeMa, H NMpejHasHaueH
oGecneyUTe TpebyeMoe pasbaBieHHe cOpacLIBAEMHIX CTOYHBIX BOA.

1.3. Tlo xapakrepy B3aHMOJeHCTBHS C DEKOH HJIH BOJOEMOM pac-
CeHBalOlllHe BBINMYCKH cJelyeT OTHOCHTb K NacCHBHBIM THAPOTEXHHUe-
CKHM COOPYXEHHAM, KOTOphle He BJHAIOT Ha FHADONOTHYeCKHHA pexuM
BOJHbLIX OGBEKTOB, HO JIerKO JOCTYIIHL! BO3JEHCTBHIO €I COCTABJAAIOMWHX
(koneGaHHIO YDOBHeH, pacXolOB, CKOPOCTeil, OTMETOK JHAa, BOJHEHHS
H Ap.) H TpebyIOT MHXEeHeDHOH B3alIMTH.

1.4. Tlo pacno/noXeHHIO OTHOCHTEJAbHO NMOBEPXHOCTH BOALI H IHA
PeKH MJH BOJAOEMAa pacCEHBaiOlllHe BHIMYCKH CTOUHHIX BOJA NOXpa3fe-
JAIOTCS HAa HaJBOAHLIE, BHYTPHBOAHHBE H JOHHLIE.

B nagpoxHEIX BHDYyCKax MarucTpajabHas Tpy6a pacnoJaraercs
Hal ypoBHeM BOAb, a NaTpyGKH o6pallens CBEepPXY BHH3 K BOAHON
1OBEP XHOCTH.

Bo BEYTpHBOAHBIX BHIMYCKAX MarucrpajbHass Tpy6a H naTpyGkH
pa3MelaioTcsl HHXKe YPOBHA BOJBI, HO BhIlE NMOBEPXHOCTH AHA; NaTpy6-
KH MOTyT 6mTh OGpallleHb! BEepX H BHH3 OT MarHCTpafibHoOil TpyOu, mo
TeUeHHI0O H NPOTHB TEYEeHHS.

B monHoM BapHaHTe pacceHBAIOLIEro BLINYCKAa MarucTpaJibHasg Tpy-
6a 3arny6aseTcs HH2Ke NOBEPXHOCTH AHA BOXOTOKA WJIH BOJXOEMA, a BhHI-
XoAHbe NaTpyOKH HAanpasAsIOTCH K NOBEPXHOCTH BOJAM.

OcnoBHubIE Tpeﬁonanua. npeaAbABAAEMbIE K pacceHBalOmHM BbINYCKaM
CTOYHLIX BOA Ha peKax H BoOjoeMax

1.5. TIpu npoeKTHPOBaHHH BHNYCKa ROMKHB cobaiofaThcs OOLLHE
TpeSOBaHHSA, NpeibABASEMEHE K BHMYCKY KaK K THAPOTEXHHUECKOMY
COOpYKeHHI0 B coOTBeTCTBHH ¢ rnasoft CHuIT nmo ocHOBHEIM NoJosxKeHH-
AM NPOEKTHPOBAHHA peUHBIX CHAPOTEXHHYECKHX COOPYMXEeHHR H B
cooTBeTcTBHH ¢ raasoit CHHIT no npoekTHPOBaHHIO CHCTEM HapYXKHON
KaHaJH3alHH MNOCTOAHHOTO Ha3HAuYeHHUs.

1.6. lIpoexTHpoBaHHe pacceHBalOWHX BbIMYCKOB CTOUYHBIX BOX
JIO/IXKHO BBINOJHATHCA € yueToM Tpe6oBaHHi KOMIVIEKCHOTO HCIOJb30-
BaHHA M OXPaHH BOAHHX PeCyPCOB H C YHeTOM KOMIMJEKCHOTO KCMOJb-
30BaHHST BOJAOMOTPeGHTENIMM YuacTKa DeKH HJIM BojoeMa.
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1.7. Paamemenne paccenBaouiero BoiNycka Ha peKe HJIH BojoeMe
ROJIXKHO YAOBJETROPATE Tpe6oBanusM «[TpaBHa OXpaHul NMOBEPXHOCTHHIX
BOJX OT 3arpsasHendii CTOUHLIMH BOJAMNN».

1.8. KOHCTPYKNHSI PAcCCHBAIOWCIO BLIMYCKd W THAPOJOCHYecKle
YCNIOBHSI Ha yHYaCTKe €ro pasmMelleHHsi B peKe WJH BOJOEME JOJKHLI
ofeclieyuBaTh HOpMaTHBHOe pa3GaBlieHHC CTOUHBIX BOA Ha BO3MOXHO
MeHbLIEM PaCCTOAHHHU OT CTBOPA BLINYCKA BO BCe MePHO/bI €ro 3KCmjaya-
TalLHH.

[Tpu onpeaenteHHH KOKCTPYKLHI OFONOBKOB H CONEJ B 3aBHCHMOCTH
OT CTeneHH HayaJpHOTO pa3baBiicHMSI CJAedyeT pPYKOBOACTBOBATHLCSH
«PexoMenpaiHsaiMH NO pacueTy pacceHBalOWHX BLINYCKOB CTOYHBLIX
BOJ, B peKH H BojoeMn», M., Bozreo, 1977.

1.9. Bui6op KOHCTPYKLUHH H MeCTa pa3MelleHHsi PACCeHBalOULEro
BBIMYCKa AOJXKEH IPOH3BOAHTLCS Ha OCHOBAHHW aHAJH3a COBOKYTHO-
CTH OTpeAeNsAIOUIHX XapaKTEPHCTHK THAPONOTHUECKOrO pexuMa BOJO-
TOKa HJH BOJOeMa.

1.10. Tlpu BriGope MecTa pa3MellleHHs BBIITYCKa HA PeKe MU BOAO-
eMe, BLHI6ODe THNA KOHCTPYKIHHM H 3allHTHEIX MePOMPHUATHH AOJMKHBI
ObTh MaKCHMaJbHO coxpaHeHBl MOP(OJOTHYeCKHe YepThHl yuacTka H
YCAOBHA NPOTEKAHHs €CTeCTBEHHBIX THIPOJOrHYECKHX IPOLECCOB.

1.11. TlpoekTHpOBaHHE DacCeHBAIOULEr0 BHIMYCKAa HOJMKHO TpoO-
H3BOAMTHCH HA OCHOBE MATEPHAJOB ChNEUHaNbHBIX THIPOJOTHYeCKHX
H3bICKaHHIl.

1.12. ITpoexTrpoBaHHe BHIMYyCKa HAa YYacTKe peKH HeoGXOAHMO
TIPOH3BOANHTE € YHYETOM CJA€AYIOUIHX XaPaKTePUCTHK THAPOJOTHYECKOTO
H PYCJOBOIO pexHma:

NIaHOBLIX H rayO6HHHLX JedopMallit pyeaa Ha pacyeTHkIl mepHOJ
SKCIMIYaTallHH BLINYCKaA;

BeJIHYHH W HanpapjeHHS CKOPOCTH TEYEHHS, B TOM YHcJe MHHH-
MalbHOH, B pasHble (asnl BOJHOTO pexlMa H NPH H3IMEHEHHH IPOTHO-
3HpyeMOH MOPQOJOrHYeCKOH CHTyauHH B pycde;

XapaKTepHCTHK JeJOBHIX SIBJICHHII — BPeMeHH 3aMep3aHHsA H BCKpHI-
THS peKH, TOJILHHBI JibjJa, BOIMOXKHOCTH H MOULHOCTH 3aTOPO- H 3aXO0-
poo6pa3oBaHHA H HX BJHAHHA Ha DPeXXHM TOTOKaZ H DPyc/a, BO3MOXK-
HOCTH TIPOMep3aHHsI MNMOTOKAa € YYeTOM INporsHosa mophoaoruieckoh
CHTYaL HH.

1.13. Tlpn pacnojoxeHHH Ha TnNOHMe BOJOBOJA-KOJJEKTOpPa W
NnepeKayuBaIOUIHX HACOCHLIX CTAHUHA JOJKHbL OBITH YYTE€HLl NpPOAB-
JleHHsT MOHMeNHOro npouecca:

BeJHYHHA H NPOJOMKHTENLHOCT 3aTOMJEHHS TIOfMBI;

CKOPOCTH MOTOKA HA noiiMe, B TOM YHCJe B MeCTax COCPelOTOYeH-
HLIX TEHYeHHH NpPH 3aTONJIEHHH ¥ OTMOPOXKHEHHH NOofiMbl;

AedopMauHH noliMenHoro pedaseda, B TOM YHCJIe BO3MOXKHOCThL Npe-
BpallleHHSI BTOPOCTENEHHHX PYKaBOB B TIJaBHble;

BO3MOMHOCTb H CpPOKH nepepaGOTKH NONMEHHOro MaccHBa py-
CTIOBLIM TOTOKOM;

BO3MOXHOCTb BO3JEHCTBHA JeJsiHbIX TOJeil M BeTPOBLIX BOJH,
pa3BHBAIOLHXCA B TNOHMe, Ha COOPYKeHHUS.

ITpu nposegelyH Ha NoiiMe CTPOUTENbLHEIX PaGoT HeOOXOAUMO YUH-
THIBATh BO3MOXKHble H3MEHEHHMS CKOPDOCTHOTO peXHMa NOHMeHHOro no-
TOKAa H NofiMEHHOro peJbeda H UX BJAMAHHE HA YCJOBHS 3KCIJyaTaluHH
COOP Y IKeHH .

1.14. Tlpy nDpOeKTHPOBAHHH pacceHBaloUlero BbLINYCKA H COODY-
XKeHHit no ero 3auute 8 6eperonoii 3one BogoeMa HeOOXOAHMO YUHTHIBATE
OCHOBLIE 3JeMeHThl I'HAPOMETeOPOJOrHUECKOTO PeXXHMa H AHHaMHYeCKHe
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npoueccsl B Geperosoii 3oHe! BeTep, YPOBEHL BOAL, BOJNHeHHe, TeueHHs,
BAoALGeperopbie NepeMewlcHHs HaHocon; nepedopmupopatna Gepera,
OTMEJH H IJIsXKa, TePMHUECKHe YCJOBHS, THADOXHMHYECKHIt H THAPO-
GHoJlOFHYeCKHe Mpolecch, JeJoBble YCJAOBHA.

1.15. PacueTHas oGecnevyeHHOCTb MAaKCHMa/ibHHIX H MHHHMAaJbHBIX
ypoBHefl H pacXofoB BOAL B €CTECTBEHHOH peKke ANA pacceHBalOWHX
BHINYCKOB Jl0JI)KHa NphHUMaTbes B coorsetcreuu ¢ CIT no onpegeaenmo
pPAaCUeTHHIX T'HAPOJOrHYeCKHX XapaKTepHCTHK.

1.16. PacueTHas oGecneueHHOCTb YPOBHefi H pPacXof0B BOJbI B
HHXHeM Obede M pacyeTHas o6eCnevHeHHOCTb XapaKTepHbhiX YPOBHeH
B BOJOXPaHHJHIE AOMKHB TpHHHMaTbca B coorBetcTBHH ¢ «OcHos-
HEIMH TIOJIOMEHHSIMH NPaBHJI HCHOJbL30BaHHs BOAHBIX DeCypcoB BO-
JAOXPaHHAHIL® NPHMEHHTENbHO K KOHKPETHLIM BOJOEMaM.

1.17. TIpy HaNH4YHH CJOKHOH MOPGOTOrHYecKOH CHTyalHH H
CJIOXKHOMH CHCTEMBl 3aLLHTHLIX COOPYKeHWHA AN 0GOCHOBAHHA NMpPOEKTOB
pacceHBalOUIMX BHIMYCKOB HEO6XOAMMO NPefycMOTpeTb TpoBejeHHe
NabopaTOPHHX HCCJAeJOBAHHA Ha MOJe/IstX ydacTKd peKH HWJIHM BOjoeMa.

1.18. B npoekTax pacceHBAIOIHX BHINYCKOB Heo6XOAHMMO npeny-
CMaTpPHBaTh TNpOBeJeHHe HaTYpPHHX HaGJloAeRHit H 0o06cJefoBaHK
nocse MOCTPOAKH BHINYCKAa A/ OUEHKH THAPOXMMHYECKOrO pexHuMa,
TUIpaBJINKH TOTOKA, NepeQopMHPOBaHHS AHA H Geperos BOAONPHEM-
HHKOB, NMPOBEPKH HaJeXKHOCTH paloThl COOPYXEHHS H BHECEHHS npej-
JIOXKEHHH NO YJYUYLIeHUIO YCJIOBHE 3KCMJyaTallHH BBINYCKA H 3alHTHBIX
COOpYXeHHH.

1.19. B cocrase npoexra BHNYcKa AOJXeH pa3pabaThiBaThcsi APO-
€KT OprasHsallMK paGoT MO 3KCIAyaTauWH pacceHBaloUlero BpiNyCKa,
ofecrneynBaiOUIHil ero HajeXHYI0 paboTy NpH H3MeHelHH MopdoJo-
rHyecKoi M THApPOJIOrHYecKo#l CHTYalUHH B CTBOPe 3TOro COODYXKEHHUS.



PACCEUBAIOULHE BbINTYCKH CTOYHBLIX BO
HA PEKAX

2. OUEHKA JE®OPMALIUA PYCNA U NOAMBI U PACYETHI
HEKOTOPBIX 3JJIEMEHTOB BOAHOIO PE)XHMA

O6uHe nonoxeHus

2.1. Ouenka nepedopMHpoBaHHii peyHoro pycsaa M RNofiMel npo-
H3BOJMTCSI C MOMOLBIO MeTOJOB pacyeTa M NPOTHO3a pycaoenix jedop-
MalHi, OCHOBAHHBIX HAa CTPYKTYDHBIX NpeACTaBNeHUAX 06 H3MeHeHHH
NJAHOBHX W BLICOTHBIX (IJyOHHHLIX) ovyepTaHWHi pycJaa, T.e. Npo-
HCXOASLIHX 33 CUECT NlepeMelleHHsT PYCJIOBbIX OOpa30BaHKH Tpex THNOB:
MHKpodopM, MeaopopMm H makpodopm (cM. mpra. 1).

Ha npepsapHTesbHON CTajHH NPOEKTHPOBAaHHA OLEHKa PYCJOBHIX
ILedopmauHit JoMKHA NPOH3BOAHTbCS HA OCHOBAHHWH THAPOJOTrO-MOp-
(OJIOrHYECKOrO aHaJH3a (CM. MpPHJA. 2) H pacyeTOB NapamMeTpoB pyc-
g08LiX dopM no dopMyaam.

Ha cragnu TexHHYecKOro npoekra HeO6XOIHMMO BLITIOJNHATH H3bi-
CKaHMf M Ha OCHOBE WX MaTepHaJIOB YTOYHSITHL NOJyYeHHble npeiBa-
pHTebHO 3HauyeHlls TNapaMeTpoB pYycJoBhiX GopM H aebopmaunmii.

HauG6oJsee HagexHOe onpejlesieHHe 3HaueHHH NapaMeTPOB PYCAOBBIX
topM H cocTaBJeHWe NpOrHosa pycaoBhix Aedopmaunuii Ans yyacTka
PACTMIONOMEHHST PAcCEeUBAIOLIEr0 BBLINYCKa MOMKeT ObiThb OCYLIeCTBJEHO
B pe3yJbTaTe BLINOJHEHHS KOMILIEKCa H3LICKaTeJbCKHX paGoT BO Bce
(a3l BOAHOTO peXuMa (CM. NpHa. 2),

Ilpy cocTaBJieHHH npOrHO3a pa3BHTHA MHOTOPYKaBHBIX pycea
H HMX NoiM, a TaKXe NpPH OLUEHKE CTeNeHH pa3baB/ieHHUs CTOUHBIX BOA
Ha TaKUX yvacikKax cJeayeT YUYHTHBaTh pacnpejeseHHe pPacXoloR
BOALI MO pyKaBaM M TAyGHHY 3aTomJeHHs noiim. Boanocts pyxanos
clieAyeT ofnpeledsTh, NOAL3YSCh CYLECTBYIOUIHMH pYKOBOACTBAMM:
«PyKOBOACTBOM MO NPOEKTHPOBAHHIO KOPEHHOrO YJYHILEHHA CYLOXOX-
HbIX YCJNO3HMH Ha 3aTPYAHHTENbHBLIX Y4acTKaX CBOGOAHBIX pek», «Tpah-
cnopt», 1974; «Pyk oBOACTBOM MO pacyeTy 3JeMeHTOB 'HAPOJOTHYECKOTO
pexHMa B NpHGpexkHo# 30He MOped H B YCTLAX PeK MPH HHXKeHepPHLIX
H3bicKaHHax», I'napomereonspar, 1973, a npH  onpejeseHHH Tay-
GHHb! 3aTONJeHHsi NOMM HeOOXOAHMO HCXOAHTh M3 peKoMeHZalMH,
H3MOXeHHLIX B ApHa. 1, n. 11

Ouenka nedopmaunkii RoJXKHA NPUBOAHTE K ONpeAeJeHHIO 3KCTpe-
MaJLHLIX OTMETOK LHa M noJioXeHus GpoBkH Oepera Kak B TeueHHe
PacueTHOro BpeMeHHM SKcllJlyaTanmuu BBINYCKAa, TaK H XapaKTepHoro
BpeMeHH pYCJIOBOro NMPOUECCca — TNepHOAA CNOJN3aHUS PYCJOBHIX HOPM,
NHKJIA Pa3BHTHS H3JAYUHHB HJIH NpPOTOKa.

[Ipu ouenke raybuuubix aepopmannii HeoOGXOAHMO HCXOAMTL U3
pa3sMepoB TexX pYycJoBHX (OPM, KOTopbie AAIOT HaHGOJABWY CyMMap-
HYIO BeJIHYHMHY JedopMauuu pycJaa.

IpHBOoAMMBIE HHXKe MeTOAB OUEHKH pycJoBbiXx AepopMmauuii AHd-
depennupopansl no THoaMm pycea (cMm. npua. [, n. I). Hexkaouenue
COCTABJASAIOT MHUKPOGOPMLI, KOTOpLIe MPHCYILH BceM THNAM pycJioBOro
npouecca.
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Ha pekax, rae pycJosnii npouecc pa3sHBaeTcst B ClEUHPHYECKHUX
yenoBHaX (BeyHash Mep3joTa M Hajeas; GecCTpPYKTYPHBIE TpaHcmopr
HAHOCOB, HANpHMED, B BePXOBbLAX TOPHBIX DeK; ypOGaHH3HpOBaHHLIe
YYacTKH pex), NpOBeJeHHe H3BICKaTeNLCKHX pabOT o6a3aTennHo.

IMpn pacnosoXkeHUH BHINYCKOB B YCTBAX PeK THAPOJOrHUecKHii
pPeXHM TaKHX YYaCTKOB CJellyeT YYHTHIBATb B COOTBETCTBHH C peKo-
MeHAauUMAMH «PYKOBOACTBA MO pacueTy 3JEMEHTOB [HAPOJOTHYECKOro
pexx#uMa B NPHGPEKHON 30He MOPeH M B YCTbAX PeK APH HHIKEHCPHDBIX
H3bICKaHHAX», [ Hapomereousnar, 1973.

Ouenka napameTpos pycaoBbX MHKpodiopm

2.2. Haubonee HajZeXHO BCe MNapaMeTPh! mecdaHLIX TIpaAx (cM.
npua. 1, n. 9) moryt 6biTb NONYueHEI NPH NpPOBEAEHHH H3LICKaHHIl B
pasnble $assl BOAHOIO pemuma.

Cywectsylomue pacueTHbie GOPMYJBl He YYHTHIBAIOT NPOCTPaH-
CTBEHHOrO pacnpefiejieHHst TPSL MO TNJOWAAH peuHoro pycaa. Onu
JAI0T HauJyuYIIHH pe3yJbTaT B Npejesax OCHOBHOM NOJOCH JBHIKEHHSN
JIOHHBIX HaHOCOB.

Ilpn JeHTOYHOrpALOBOM THIE Npouecca pacyer MOMHO BECTH AJs
Bcefi IIHPHHAW pycaa, HCKAKYa®R TONBaRbS.

Ilpn noGouHesoM THNe npouecca NoJjoca ABHXeHHS HAHOCOB Npo-
XOJAHT B HanpapJeHHH noGoyeHb — rpefelib nepekaTa — NOGOYEHb,
Hns ydacTkoB noxsanuit nobouneft pacuer TaKkxke NPHMeHAThL He Cle-
aAyert.

Ilpn MeaHAPHDOBAHHH OCHOBHOE JBMIKEHHE HAHOCOB MNPOHCXOZHT
B HanpasJeHHH NaAXK — rpebeHb NepekaTa — IIAXK.

2.3. Hamenenue pasamepoB Ipsjl B pycaaX PasHbiX THIOB npotecca
NPOHCXOAHT CJAeAYIOUIHM 006pa3oM:

BAOJL JIeHTOYHOH TPAAH W NOGOYHA NO Mepe c/eAOBaHHA H3 BepX-
Hell NJecoBOl JIOLMHBL K IpeGHIO BHICOTa H JAJMHHA TPAA YMEHBILAIOTCSL.
Ha toitoroM ckaTe Me3odopMm M B HX NOABAJALAX rpajbl, KaK MpasHuJo,
BHIpaXeHH HeOoTueTAHBO. Hawnbosbluue pasmepe rpsj NPHYpPOUEHLS
K MeCTY CONpAMeHHs KPOMKH NOGOYHS C NJECOM;

Ha MeaHJPHDPYIOUIHX Y4yacTKax pyce/l HaHMeHbLIHE pasMepnl TPsj
npuypodYeHb K HepeKaTHbHM Y4acTKaM. a HahGoJbllHEe — K IJIgXKaM.

Pa3sMepnl rpaa nonepex NAsixka HapacTaloT OT €ro NPHKOp HeBOi
uacrh (y Gepera) K nJjecy W AOCTHT2I0T MaKCHMyMa B MeCTe CONpfIKeHUA
CKJIOHAa NMAsixka ¢ niaecoM. [Ipu 3ToM HaHOGOAbIHe H3 MAKCHMAJbHBIX
rpajl pacnoJaraloTcsa B HHXHell TpeTH nuska. Ha nauGosee BHICOKOW
YACTH NJAXKa — €ro BepilHHe, FPAZH HMEIOT MHHHMaJbHble Pa3MepH.
Ha yvacTkax npHMhLIKaHHS MJIECOB K BOTHYTHIM GeperaM M3JyYHH MH-
KpodopMBl BbIpaXXeHH cJa60 HJAH OTCYTCTBYIOT COBCEM.

2.4. BeicoTa rpsx ycTraHOBHBIIETocs INpogHAR, M, MOXMer onpe-
nenstoess no ¢opmyse B. C. Knoposa

Vup) 2/3

A

he =38 ——p@F—» ()
Ig v + 6

rae H — ray6ura noTtoka, M;

V — cpeanas cxopocTh TLoToka, M/c;
d — cpepnuit pUamMeTp AOHHBIX OTJOXEHHH, M;



Vap — HepasMblBaiomas ckopocts, m/c, onpeneiseMas no dop-
MyJe

— 14,7H
Vup=1.3Ved g g75, @)

rle g — YCKODEeHHE CHAbl TAXKECTH, m/c?;
uan npy H>1 M no dopmyre B. ®. Cunwwenko # 3. . Konannauu

d [V—Vup \1 4
hr-2’lFr4'l( Vup ) ’ @)

|4
rxe Fr =—>—= — uncno Ppyna;
X VgH Py

Vip — HepaamuiBalomas ckopocte no B. H. F'osuaposy, mle,

d
Vup = 3,0( H d

90%
ITpu oTCYTCTBHH HeOGXONMMBIX Afsi pacuyeTa AAHHLIX BRICOTA Ipajg

hp, M, MOXET GbiThb QmnpefelieHa N0 MNPUGAMMKEHHLIM 3ABHCHMOCTAM
B. ®. Cunenko

npu H<1l M hy = 0,25H, (5
npw H>1 hy =0,240,1H (6)
ITpu NpoxoXAeHHH TONOBOALA BLICOTA TPAXL h; B HoJoceé aKTHBHOro
JBHIKEHHSA HAHOCOB YBeJHUHBAETCH.

Op#eHTHPOBOYHO MaKCHMaJbHYIO BLICOTY IPsA k., M, B NOJOBOAbE
MOJKHO onpenensTb Ho dopMyJe

h.=2,5h, Q)

rge hp — BHICOTZ I'PHAJ, M, B MeXeHb, H3MEPEHHAf Nepej NMOJOBOLbEM
WM COYCTS Mecsil, nocje Hero.

2.5. Janna rpaf Ip, M, ycTasosusmerocss npodHas Moxer ofn-
pegeasTtses no gopmyaam B. @. Cuuwenko

3/Ct
lp=H ‘/ -, 8
g
rge C — koapduunent Illesn, mO5%/c;
HAH A48 NPHOGJAMNKEeHHBIX pacyeToB
B ycaoBHsaX nosoBoibs MaKCHMaldbhasd AJAHHA Ipsij l;, M, MOXeT
ObiTb paccuurana no NpHGAHIKeHHOH 3aBHCHMOCTH
l. =25l (10)

rae /p — pAMHA TPAR, M, B MeXeHb, H3MepeHHaf B TMOJOBOAbE HJIH
cnycTs MecCsi MNocJe Hero.

2.6. Ckopoctb cMemenua Mukpotdopm Cp, Mlc, cregyer onpene-
AsTh Mo gopmyse B. @. Cuninenxo v 3. 1. Konaanauu

C, = 0,019vF~, (in

)“(d +0,0014)°-3 , (4)



rie V — cpeanss cKopocTh NOTOKA, M/c; Fr=%~i — yucao  Ppyjpa.

2.7. TlepHon aBuXKeHHH TIpAA Tp, €, HEOOXOAMMO oNpeiensTh No
(popmyJe

Trzzv;', (12)

rae Ip — paccuutuiBaetcs no gopmynam (8), (9), a Cp — no ¢dopmy-
ae (11).

2.8. i onpejefieHus pacxoja JAOHHEIX HaxocoB B OGBEMHOM
BLIPAXKEHHH rgn, M%/(c: M) caepyeT nenois3osate dopmyay B. &. Cuu-
neHko H 3. ﬁ Konaaunauu

V4
ran=0,011Ap /e (13)

o6o3Hauenns cM. n. 2.4).

Ouenka pedopmanuii npH NEHTOYHOTPAAOBOM H NOGOYHEBOM THRNaX
pycaoBoro mpouecca

2.9. Tlpy OTCYTCTBHH NOAPOOHBIX H pasHOBpPeMeHHBIX Tonorpagu-
YeCKHX CBEMOK pycJa H3MepHTe/IH JIGHTOYHBIX rpsax (cM. npHa. I,
n. 2) MOXHO OTMpefle/IfATh NO NPHOGIHKEHHBIM COOTHOLUEHHAM (BbICOTA
H JJHHA TPAj, M):

BeIcOTa Agp = 0,2H 11, {14)

rae Hgn — ray6uHa B Miece (MeXay rpajamH) NMpH ropH3oHTe BOJbLI
Ha YpOBHe TMOHMeHHbX OpPOBOK,

aauHa (war) Ayp = (4 — 8) Bgp (15)

Ha YYacTKe AHHOTO JEHTOYHOrPSAOBOTO} THNA PYCAA C LIHPHIION MeX-
Ay NOMMeHHBIMH OGPOBKAaMH;
Ha yuacTKe HHOTO THMA PYCJOBOrO npouecca

Aar = (2 — 4) Bops (16)

CKOPOCTb JBHXKeHMS JIeHTOYHON rpsiibl MPH pacxoie BOAL, COOT-
BETCTBYIOUIEM YPOBHIO MNOHMEHHHIX GPOBOK, caeiyeT H3 (GOPMy.Jnl

Ager e
Car=""F_ (17)
rae Agp — AJMHA (WAar) rpsjsl,
Fapr — njomans NPOAOALHOTO CEUEHHSE Tpajbl
Far = carhprhar, (18)

rie agp =0,6 — KospduuuenT QopME  IPAAB; 7y — YASAbHHIt pac-
X0/ AOHHBIX HaHOCOB, M%/(c-M), ompelledsembli mo dopmyne (13);
NPH HEH3BECTHOM 3JHAUEHMH Ap YAeNBHBIH DPacXOX JOHHLIX HAHOCOB,
m3/(c- M), onpepcaserca no copmyae H. H. Jlesn

1% H \0,33
rox = 0,00453 (m) d(v — Vllp)(T) y (19)

rne Vyp onpexensiercs no gopmyrne (4).



ITpu onpeflesenddt yiaedsHOro pacxofa AOHHHEX HaHOCoB 10 dop-
myae (13), korna H3BecTHA BbicoTa MHKpodopMm Ap, CKOpPOCTb JBHXKE-
HHS JIEHTOYHOH FPpPAAH CcJhAeAyeT onpeletdTh MO 3aBHCHMOCTH

hr V;
C r = 0,018 ——77—3; 20
& ’ h‘"‘ (-VgH)B) ( )
nepHON CMeUEHHs JIEHTOYHOH TIpAZBl Typ OTNpEfeNIgeTCst H3 BbI-
paxkenus
Aar
Tar =" . 21
ar =" @n

2.10. B cayuae OTCYTCTBHS MOAPOOGHLIX M PAa3HOBPEMEHHLHIX TOMNO-
rpagHueckHx CcbEMOK pycna no6ouHeBOro THNA NapaMeTphl MOGOUHS
(cM. npua. 1, n. 3) onpepeasioTcs No NPUOIHKEHHBIM 3aBHCHMOCTSAM:!

BhlcOTa nobouus hgg, M, — no dopmysae M. ¢. Kapacesa

hl’lﬁ = O,SHHJI! (22)

rae Hyy — ray6uHa B njece, M, Mex1y MOGOYH SIMH, COOTBETCTBYIOILAN
ypOBHIO NOfIMEHHBIX GPOBOK;

NpH Ha/HYMH CBEJIEHHH O pacxogax BoAM — no ¢opmyde B. B. Po-
MallHHA

hog = 0,24 (Q509 ) sanas 23)

rne/a (Q50%)Maxe — MakcuManbhuit pacxofk 50% oGecneveHHOCTH,
m3/e;
AauEa (war) noGoumsi Apg, M, — no dopmyre H. ®. Kapacesa

0,02
Mo =~ Hna, (24)

rie / — cpefHHHl YKJIOH NOTOKA Ha y4acTke GOJIbIUOTO TPOTAKEHHA
(8—10 me3odopm);
no ¢opmyne B. B. Pomawuna

Mg = 10 (@505 ) mane’ (25)

CKOPOCTb M MepHOA cMellleHHs NMOGOYHA MOIYT ONPEeReNAThCS 0
dopmyaam (17), (20) u (21).

2.11. [lpu HaANu¥H PA3HOBPEMEHHBIX CBEMOK 32 nepHoj He Me-
tee 10 JeT KOJHYeCTBEHHEIE H3MEPHTEeJH OMpeJeNsioTcs MO YKasaH-
HbBIM CBEMKaM B COOTBETCTBHH ¢ peKOMEHRAUMAMH npHa. 2, n. 2.

2.12. 'ny6uunbie AedopManMH B TONEPEYHOM CEYEHHH pycaa
npH JeHTOUYHOTrPSAOBOM H NOGOYHEBOM THNAX npouecca OnNpeAessloTCs
B BICOTOH CIION3AIOIIHX PYCJOBHX (HOPM.

a) Ilpu OTCYTCTBHM pa3HOBPeMEHHBIX CheMOK BEeNHUHHY TJIyGHH-
HBIX fedopmauuit A Zyp, M, cleAyeT PACCHHTLIBATHL MO NPHUOTHIKEHHOMH
33aBHCHMOCTH

AZ,, =h,s+h. (26)

rze hug BeicoTa MesodopM, M, onpededseMas no dopmynram (14),
(22), (23);

h, — MakcuManbHas BHcoTa MHKPopopM, M, B TOJOBOAbE, pac:

cuuThiBaeMan no dopmyie (7);
6) IpH HaJHMYMH Pa3HOBPEMEHHBIX CHeMOK BHOHpaercs CBbEMKa,

10
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Puc. 1. Jlepopmannu pycaa npu noGounesom pexnme

1,8, 5,7, 9 — coBmellleHHMe TonepeyHbe NpodHAH: AUHHA aecd — upeAeabubifl
3aflac K paCYeTHOMY KOHTYDY pa3MuiBa

COOTBETCTBYIOUIAA MaKCHMAaJbHOH BOAHOCTH, HA KOTOPOA MmO JAJHHE
yuacTka pekd L pasGupaercs psi nonepeyHsIX CTBOPOB:

L= Ct,, @

rie C — CKODOCTb CMeWeHHA NOGOYHA MK JICHTOUHON TpSAAb;

fy — NMPOAOMKHMTENEHOCTE TNPOTHO3HPYEMOro TMepHoja.

Tlpopuar no KaxnoMy nNoNepeyHOMY CTBOPY cCOBMellaioTca H2
oaHoM rpacduke (pHc. 1). OruGarowas npodunaeli orpanuyvsaer 0-
NaCTh BEPOATHHX TAYGHHHEIX Aedopmainil.

Bennunya ray6uunnix Jedopmauuft Ha JwobGom paccTosiHui  OT
Gepera onpefeaseTca no (opmyJe

AZ.'&H = AZAu i+hr‘ {28)
rae AZpuyi — BenuunHa KoneGaHHA OTMeTOK jHa (pHc. 1) Ha n1GoM
paccrosnur or Oepera; h. — MaKCHManbHasd BHICOTA MHKEODOpM,

onpenensieMass no gopmyae (7).

IMpu ocob0 OTBeTCTBEH HHIX COOPYXKEHHAX pacceHBaloulerc Bu-
nycka M NpH p3a3HOp OJHOM COCTaBe NOHHLIX OTJOXeHMH B GOpMyJay
(28) cnenyet BBOAMTL 3anac A Zg, paBHbIH Pa3sHOCTH OTMETOK HUXHeh
oru6awoutelt COBMEUIEHHHMX Npoguedl H BepxHefl TIpaHHub Oazanb-
HOro cJos.

2.13. [liraHoBble aedOpMauHK pycja NPH JNEeHTOYHOTPSAJOBOM THIE
pycaosoro npouecca B CHIY Hx €JJaboH BLIDaXKeHHOCTH PAaCCUHTHIBATD
ne caeayer.

IMpy noGouHeBOM THMe pYCJOBOro npouecca WHpHHA BGeperonofl
nosocsl ABg, NePHONMYECKH paspyluaeMoif ¥ BOCCTaHaB/iHBaeMOR npw
ABHXKeHHHK noGouHefl, onpejpessieTCst NO NPHOAKHKEHHON 3aBHCHMOCTH

ABg =0,1Bgp, (29)
1



rie Bgp — mHpHUHA MeX1y NMofiMeHHLIMH 6poBKamu GeperoB pycia, M.

[lp¥ Hanuuuu pa3HOBpPeMEHHHIX CBheMOK 3a BeauunHy ABg cie-
AyeT TPHHHMATL ee MaKCHMaJbHOE 3HaueHHe, ofNpejeaseMoe MO COB-
MeLleHHBIM NJaHaM pycJaa.

Ouenka pyciaosbix gedopManUil NpH MeaHAPHPOBAHUH

2.14. las BceX pa3HOBMAHOCTEH MeaHADHPOBAHHSA cCJeayeT olle-
HHBaTb rayGHHHblEe AedopMauHK pycsa, nepeMelieHHs pycia B NJaaHe,
nedopMaUHH TIOBEPXHOCTH mofiMeHHoro MaccHpBa. IIpH 3TOM Heo6xo-
JUMO YUYWUTHIBATBL OOLLHe 3aKOHOMePHOCTH aedpopMauHit pyces H MOHM
M crnocobbl MX OueHkKH (npua. 1, 2).

2.15. Ilpn orpaHHYeHHOM MeEaHAPUDOBAHHH TJYGHHHHE JAedop-
MalUHd B 3aBUCHMOCTH OT HCXOJHOTO MaTepHaJla MOTYT onpejpelaThCs
cleyouWHMH cnocobaMu:

a) NpH NOJHOM OTCYTCTBHH MaTepHaJiOB CJAedYyeT HCIO0Jb30BaTh
peKH-aHanoru. AHajgor jomieH Ouith 1MOAOGEH H3yuaeMOMY YHacTKy
pPeKy Mo CAeAVIOUIHM NMPH3HAKaM: THIY PYCAOBOro mpoiecca, CTeneHu
Pa3BHTOCTH M3JYYHHBI, YKJOHY JHA JOJHMHBE, LUHPHHE MeXKeHHOro py-
cJa H nosca pycaobOpMHPOBAHHA (MeahApHPOBAHHS), PACXORY BOMN
H TNPOJIOAXKHTEJLHOCTH CPEJHEeMHOTOJIETHEro MNOJOBOAbA, KPYMHOCTH
AOHHLEIX OTJIOXKeHH#. Ha yyacTKe anaJjora JOJXKHBI OTCYTCTBOBAaTb He-
KYCCTBEHHBIE YCJOBHS, OTpaHHYHBajoUlhe CBOGOAHOe pa3BMTHe JaH-
HOro THNa pycda;

6) NpH HAJHYHH MaTepHA/TOB pa3HOBPEMEHHBIX CBEMOK 3ajaua
onpefeieHHs BeJHUHHb BHICOTHHIX JedopMallHii pellaeTcs aHAJOTHYHO
TOMY, KaK 3TO H3JoxeHO B npHJ. 2 ¥ n. 2.12. IIpyu stom nonepeunsie
npohHIH ZOMXKHH NMPOXOAHTHL KaK Yepe3 pycso, Tak H uepe3 MofiMeH-
HHIH M3CCHB M HAHOCHTBCA HOPMAJLHO JIHHHH, NpPOXoAsAlleit Mo cepe-
IuHe mosica MeaHjapupoBanHsa. CoBMemlaTbCsi Ha OAHOM rpacdHKe npo-
OHNH  JOJIKHBI 1O BEPTHKANBLHOH OCH, COOTBETCTBYIOLICH cepexuHe
nosica MeaHAPHPOBaHHS.

YKesareabHo, uTOGbl mnomepeuHbie NpodHAH, NpoOXoAsAlIHe Hepe3
nJecoBble YYacTKH, COOTBETCTBOBAJH MeXEHHOMY COCTOSHHIO pycJaa,
a oTHocAulHeCcs K TNepeKaTaM — NepHO4Y TOJOBOJbS.

Bennunna rayOGHHBEBIX AedopManHil pycsa HoJKHA ONpPEReTATHLCH
no gopmynae (28).

2.16. Pacuer nuanoBbix jedopMauuil pyciia npH OrpaHHuYeHHOM
MeaHIpPHPOBAHHH CBOAHTCA K ONpejesqeHHI0 CKOPOCTH CNOJN3aHHsA
uanyuud Cy W BpeMeHH nepepaGOTKH NOHMEHHOro MaccHBa Tnm B
npefesax MOACa MeaHAPHPOBAHHSA.

Beanunna Cy onpejensiercsi B COOTBETCTBHH C PEeKOMEHAILUAMH
npua. 1, n. 4 u npua. 2, n. 2

Bpemsa tugm onpeneasercs no gopmyJae

A
=, (30)

rige Ay — war HaayuuHsl (cMm. npua. 1, m. 4).

2.17. Tpu ceBobojnHOM MeaHApHpOBaHWH TaYyOMHHLIe AedopMamHu
ZOMKHBL ONMpefeaaTbcs CJHAeAYIOUHM O6pa3oM:

NpH OTCYTCTBHH HeOOGXOAMMbIX RAaHMBIX CJeAyeT BOCTNOJB30BAThCH
MaTepHastaMH No peke-anajory (cm. n. 2.(5a);

NPOrko3 OTMETOK JHa B JI060M fonepevHoM CTBOPE N0 Mepe pas-
BHTHS M3JlyUHHbl MOXKHO COCTaBHTB, HCNOJb3Yys [JYGHHbIB  aHa-
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JIOTHYHBIX CTBOPAX Ha JAPYFHX H3JYyYHHAX pacCMaTPHBAEMOIO yvacTKa
PeKH, HaxXOAAULUXCH B pasHbIX CTafHAX pa3BHTHH;

ce3oHHbple AeopMauHH ANA pycda KOJKHBL ONPEAENSTLCH Ha OC-
HOBE COBMELICHHS KaK MpPOROJBHBIX, TaK H Nnonepeusbix npoduiei,
H3MEepPeHHBIX B IOJOBOJALE H MeXKeHb;

NpH HAJMHYHH B TJeCax M HA NEPeKaTHBIX Y4YacTKax H3JYYHHbI
JIEHTOYHLIX TpAA rAyGHHHBEe AeOPMALNH JOJKHBI ONpPENeNsATbCH C HX
yueTom (B COOTBETCTBHMH ¢ m. 2.120);

Ha yu4acTKax nepexkatos H NAfAXKa HIJIYYMHH B nojcyeT obuleit
BEJIHUHHBL TYGHHHBIX Ae(opMankil AOJIXHA BKJIOYaTbCA BHICOTA I'PAN
B NOJOBOAbE, ofipeaeasemas no ¢opmyae (7);

pasMepsl JIEHTOUHLIX TpsJ, H MHKPOQOPM MOTYT INPHHHMAThCH
NOCTOSIHHBIME HA BCeX CTaAHAX Pa3BHTHA H3JYYHHB 1OCTE AOCTHIKe-
HHS COOTHOIWICHHA Opage=>90° (cM. mnpua. 1, n. 5).

2.18. TIporHo3 nJaHoBbiXx AepopManHil CBOGOAHO MeEAHJPHPYIO-
HIErO pPycJ/a MOXeT NPOH3BOAHTLCH B 3aBHCHMMOCTH OT HaJIMUHA HCXOA-
HBIX MaTepHAJIOB:

NpH OTCYTCTBHH Pa3HOBPEMEHHBX CEEMOK CJeAyeT NpHOIHKEHHO
(PHHKMATb, 4YTO CpejHee NAAHOBOE cMelleHHe GPOBKH BOrdHyroro Oe-
pera HalyuHH B TOJ cocTasaser 5% wWHpHHB pycaa MeXAy MOiMeH-
HLIMH OpOBKaMH;

NpOrHO3 cMellennii 6POBOK BOTHYTHIX GeperoB cBOGOAHO MeaHApH-
PYIOLWHX H3NYYHH NPH HAJTHYHH Pa3HOBPEMEHHBIX ChEMOK (CM. TPHJ. 2,
n. 2) neoGxogumo npoussoguts no ¢opmyae H. E. Kongpateesa

HMﬂKc — Hcp
Hua—Hop * @

rie ABg— cmeniende GpPOBKM TOAMLIBAEMITo BOTHYTOro Gepera uH3-
JyuHHbl, M, 32 pacyeTHbiH nepHof speMenn T, aet; ky — KoappuiHeHT,
YUYHTBIBAIOLIHIl H3MeHEHHE CKOPOCTH MAaHOBLIX AedOPMAUHA H3TYUHHH
B 3aBHCHMOCTH OT CTai¥¥ ee DA3BUTHs H onpeiedseMbii B QyHKu#H
OT yrJia passopoTd Gpags No Taba. 1;
Cy.maxe — HaHGoJiblIAA B INpejesax JaaHHON H3NYYHHB CKOPOCTh
cMeuleHns GpoBKH Boruytoro Gepera, m/rog; Hyaxe — HaHGOJbWAsA
rayGHHA pycas B pacueTHOM cTBOpe, M; Hop — cpenusig ray6uHa Ha
rpe6HAX JBYX CMEXHLIX NepeKaToB, OrpPaHHYHBAIOUIMX H3JAYYHHY H
pPacroJIOMEeHHBX 8 MecTaXx TNeperufa cpegueill JHHUH M3AVUHHBL, M;
Hpp — vanbosbwias riayGHHa pycaa B IJiece  H3JTY4HHBI, M.

[Ipu nonssoBawul ¢opmynoit (31) pexomeHayercs YUHTHIBATH
chepyioliee:

pacyeTuni¢ WHTEPBa/JLl BPeMeHH He c/ielyeT TMpPHHHMAaTb GoJb-
we 5 JeT, a oGilee BpeMs nporHosa — 20 set;

pacueT MO3BOJET HaMeTHTb MNoJOKeHHe OGPOBKH MNOAMLBAEMOro
BOTHYTOro fepera Ha BceM ee NpPOTHMKCHHU MeXJy TOHKaMH NMepern6a
cpeaHell JUHHK pycsa (pHc. 2).

ABg=kuTCy. make

Ta6nuuya l

Gpass 50 ’ 100 120 | 140—160| 180 '200 250

ky 0,1 0,5 0,8\ 1 0,81 05 | 0,1
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Puc. 2. NaanoBsie nedropMauuM H3gy4HeHu! NPH CcBOGOAHOM MeaHApH-
pOBaHUH

I — cymectsyioumass 6eperoBas nAuusa; I/ — oceBass aunus; /Il — NAHHUA Hau-
Gonbutux rayGuH; /¥ — pacdyeTHoe nosoXeHre noAMbiBaeMoro Gepera; V — muso-
Garul; /—8 — pacueTHble nonepedHble NpodHaH

2.19. Ilpu He3aBeplLIeHHOM MeaHAPHUPOBaHWH pycJaosbie Zedopma-
UMM JOJKHBI PacCUHTHLIBATBECA MAAA CAPAMASIONIEro NPOTOKAa H Aas
OCHOBHOTrO pycJa:

Ha paHHeill cTagun GOPMHPOBAHHUR CNPAMASIONIHA NPOTOK HMeeT
c1a6OKpHBOJNKHeHOe pycJo NOOOYHeBOTO THNa H ero jedopmauuy
NOJIKHLH YUYHTHBAThCS B COOTBETCTBHH C YKasaHWUaMH nn. 2.9-—2.13;

Npu nepexole B COPSAMAAIOUHA npoTOK 6oablled YacTH pacxoza
BOJbl OCHOBHOrO pyc/a IJ1aHOBOe cMelleHHe 6eperosoil JIMHHH NMPOTOKA
3a T Jner onpeneaserca no ¢opmyie

ABg = 0,2TCsp, (32)

rae Cp — CKOPOCTb CMEIEHHA GPOBKH BOrHYTOro Gepera ManyuHHH
OCHOBHOTO pycJaa;

pacyeT WHPHHLI CNPAMJISIONEr0 NMPOTOKA M BPeMeHH, Heo6xonH-
MOTO ANd Nepexofa OT HauyaJbHOFO COCTOSIHHSL K COCTOSIHMIO OCHOBHOTO
pycaa, npueefen B nput. VIII Kk «Pekomengauusim no yvery pycao-
BOrO Mpollecca NpPH MPoeKTHPOBAHWYM JHHHE 3JeKTponepefau», [ua-
pomerteonsnat, 1973;

pacueT MJIaHOBOTro cMelleHHss GpOBKH BOrHyTOro Oepera OCHOB-
HOTO pycJa AO MOMEHTa MNepexoja B COPAMIAIIKA NPOTOK GOsbluei
YacTH pacxOAa BOAbBI NOJKEH NpPOH3BOAMTBCA No dopmyae (31);

NpH Mepexcjle B CNPAMJSAIONIME NpoTOk GoJbllefi yacTH pacxoaa
BOJAB M 3aMelJieHHM MJAHOBHX AedopMauHili B OCHOBHOM pycie pacuer
NNaHOBOTO CMellleHHs1 NPOTOKAa NPOHM3BOAMTCA TNo ¢opmyae (31).

Pacyer u nporno3 pedopmauuit Ha y4yacTKax MHOTOPYKAaBHHX pycen

2.20. K MHOropykaBHHIM pyCJaM OTHOCATCH YYacTKH peK, pas-
BHBAIOUHeCs] N0 THMAM TNOAMEHHOH H pYCAOBOH MHOTOPYKaBHOCTH.
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2.21. [TofiMeHHYI0O MHOTOPYKAaBHOCTb C/efyeT paccMaTpHBaTh Kak
ofuiuii mopdonoruveckuil o, Ha KOTOPOM HPOHCXOAMT Pa3BHUTHE
NpoTOKOB MO 3aKouaM Mioboro THna pycaosoro npouecca. I[lranopwe
H ray6unible aehopMaluH B NPOTOKAX CJIEAyeT OLEHHBATb MeTOAaMH,
npuMeHsieMbIMH K THNAM pYCJAOBOrO [polecca, pasBHBAIOULUMCH Ha
STHX y44CTKax MHOTOpyKaBHOro pycaa. Ilporaos pa3BHTHS KOHKpeT-
HOTO HPOTOKA AOJIKEH COCTABJAHTLCH C YHETOM PACUPEAEJEHHHE PACXO-
fa BOAH mo npotokam (cM. n. 2.1). Ilpu pacuere pacnpenenenust pac-
X042 BOJAbI MO MPOTOKAM K COCTABNEHHH [IPOrHO3a PA3BHTHA KOHKPETHOTO
pyKasa cJeAyeT YYMTLIBATb MNePHOAHYECKHH XapaKTep HamnoJ3aHHs
Ha MCTOK HJIH ycThe nporoka Mesodopm. [Ipn ouenxe aepopmannit yua-
CTKa MOMeHHOl MHOIODYKABHOCTH CJeRyeT YUHTHIBATh BO3MOMXHOCTb
BO3HHMKHOBEHHs] NOZA AeHCTBHEM €CTECTBElNHBIX H HCKYCCTBEHHHX dak-
TOPOB HOBbIX MPOTOKOB, B TOM UHC/e KaK C/IE/CTBHE NPOBEJeHHS CTPOH-
TeAbHLIX padoT Ha noiime.

2.22. OcepegxoBbifi THI pyciaosoro npouecca (pyc/loBYIO MHOTO-
PYKaBHOCTL) cJefyeT paccMaTpHBaThb Kak oOuHil Mopdosornyeckuit
¢OH, HAa KOTOPOM NPOHCXOAHT ABHKEHHe JICHTOYHLIX Fpsaj, noGounei,
ocepelKOB H MeaHApHpoBaHHe pyKapon (cm. npua. 1, n. 8). Ilpu ouen-
Ke JedopmalHil B KOHKPETHOM pyKase HeoOXOXMMO YUHTHIBATH Pa3BH-
BalOWIHiiCE B HeM THN pPYC/JIOBOTO Ipolecca ¥ BecTH pacHeT MO peKo-
MeHAAUHAM, OTHOCHLHMCH K KOHKPETHOMY THMY PVCJAOBHX GopM.

B ocepeakoBoM pycse ¢ Pa3HOPOAHOA KPYNHOCTHIO JOHHBIX OT-
JIOXKEeHHH Mpexnesl BO3MOXHOTO €CTCCTBEHHOrO pa3MbiBa JHA PeKH oOr-
DaHHUHBAETCs NOBEPXHOCTbIO Ga3a/ibHOrO TOPH3OHTa TpyHTa. 3a
npeaenbHy ray6Hly pasMbiBa caelyeT NPHHHMATb pPacCTOSHHE OT
nosepXxHocTH Ga3aJbHOrO FOPHM30HTZ A0 MaKCHMAJbHOH OTMETKH noj-
BHaHHX Me3opopm. OTMeTKY NOBepXHOCTH G(a3aJbLHOTO TOPH3OHTA
CAeAyeT ONpelesasThb HJIH IO JAHHBIM TNONEPeYyHOro TeoJOrHYecKoro
paspesa pycia, HJIH IO OTMETKe AHA Ha y4acTke o6GHaXKeHHOH NMoBepX-
HocTH Gasa/bHOro ropHaoHtra., O6HaxeHHAd NOBEPXHOCTh 0a3ajbHOrO
rOPH30HTAa NPHYpOUEHA HJH K NPHIAYOHHHLIM YyHacTKam pycaa y
NPHBEPXOB OCTPOBOB, MJW K HHKHefl TpPeTH NJECOBLIX JIOWHH Yy BO-
THYTHIX 0eperos H3AYUHHH.

OueHka pycaoBbiXx AedopMauuii B 30He BHIKIHHHBAHWSA TMOANOpPA BOAO-
XpaHuauy

2.23. K 30He BBLIKIHHHBAHHA IOANOPa MJH K 30He NEepeMeHHOro
NOANCpa OTHOCHTCH BEPXHRA UacTb BOLOXPaHWAHMLLA, TAE B OonpejefeH-
Hble NMepHOAL rojia Ha OLITOBblE YCJAOBHA PeKH HaK/aAblBaeTCsl MOANOP.

[MonoxkeHHe cTBOpa BLIKJMHUBaHHS MNOANOpPA 3aBHCHT OT YPOBHA
BOXOXPAHHUJHIUIA H PACXOAA BOAB B PeKe H HENpepLIBHO MEHAETCS BAOMb
peKH.

Haun6oabluee pacnpocTpaHeHHe MOAMOPA BBEPX NO peKe (BepXHssA
rpaHHIa 30HL) Ha6JI01aeTC B KOHLUe CNaja NOoJ0BOAbS — Hayaje
MeXeHH, KOrja BOJAOXpaHHAHUlE HAMOJHEHO A0 HOPMadbHOro noanop-
Horo ypoBHs. ['DaHMUZ 30HDI 3allHMaeT HHXKHeEe MOJOXKCHHE NMPH Mo.a-
Ho# cpaBGoTKe NOJe3HOro o0beMa BOJOXPalMJIHILA H MNPOXOXKAEHHH IO
peke noaosojbia. Ivanason nepemeureHHs BAOAL PEKH 30HbLI nepemex-
HOrO TOANOpPAa H COCTaBJAseT JJIHHY BCHbl BHKJIHHHBAUHWS mnojnopa.

Ha KpynHeIX H cpeflHHX PaBHHHHBIX PeKax JJHHA 30HbLI NepeMeH-
Horo mnogznopa cocrapaser [100—200 kM.

2.24. Bpoab 30HB! BHIKJIHHHBAHHS NOAINOPA O TEYEHHIO NPOKCXO-
IHT chaexywlouiee H3MeHeHHe OLITOBBIX XapakTepPHCTHK pycaodopmu-
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pyouHx GakTopos: YBeAHYHBAIOTCA IMYGHHB, YMeHBIIAOTCH YKJIOHHI
BO,ZlHOl.:i TNOBEDXHOCTH, NajaloT CKOPOCTH TeueHHsI. CHHXKAKOTCH pacxoan
B3BeUieHHLIX W JJONHBIX 1IaHOCOB, YMCIIBLIARTCH KPYNHOCTL JOHHBLIX
OTAOXKeHHH, pACTYT INPOJOJAMHTENLHCCTL M TayGHHA  3aToI/eHHs
TIOHAMEI.

2.25. B soue nepemeHHOro moanopa nabilopaercsi npeofaanaHue
npouecca aKKyMyJsillHH HaHOCOB HaJ NpoLeECCOM MNX pasMmeiBa. B 3toir
YacTH KpPYNHLIX pPABHHHHHIX BOJOXPAHWJHIL aKRyMmyJaupyerca 30—
809% Teephoro croxa pexH. Cioft OTJOXUBIIHXCS HAHOCOB paclipefie-
JAseTcA BAOJbL 30HLI HEPABHOMEpPHO: B cpejHeil YacTH 30ubl OH JOCTH-
TaeT MaKcHMyma, OTKYJa YMEHBLINAEeTCst B HanpaBlJeHHH BepXHero M
HHXXHero TpaHRYHLIX CTBOPOB.

Ha KpyIHBIX paBMHHHBIX BOXOXPAHHIHILAX CPeNHEerojoBas HH-
TEHCHBHOCTE YyMelblUieHHA HAYAIbHOIl eMKOCTH pycjaa cocTasiser
1--29% B BepxHelt W HHxHell YacTsnx 30Hm # 2—3% B cpeAHeil uacTH
3011bl BHIKJHHHBANHSL MOANCOA.

2.26. AKKyMyJialHsi HAHOCOB B 30le NlepeMeHHOro mojnopa npH-
BOAHT K H3MEHEHHIO TeOMeTPHYECKMX H JHHAMHUYECKHX TNapaMeTpos
BCeX PpYCA0BbIX (OpPM, onpeneasiomHX jgedopMauHH pycaa.

Maxpogopmbl npeTepnepawT caeiyloliue H3MeHeHMUs:

Ha YyYacTKax MeaHJPHpPYIOLIHX pycesJ NPOHCXOXMT YMeHblleHHe
CKOpPOCTH NJIaHOBMX ZAedopMaliuii;

B MHOTODYKABHbIX pycJjax Ha0ai0jJaeTrcss OTMHpaHHe BTOpocTeneli-
HBIX PYKaBOB M YKpynieHHe CCTPOBOE M OCEPEJKOB;

NpH BCeX THNAX PYCAOBOro NpOUECCA OTMEYaeTcst OJAHOHANpaB-
JleHHOe B MROrOJIeTHEM CMbICJe H3MeHeHHe BHYTDHPYCJOBHIX Mopdo-

JIOTHYECKHX 3JIeMEHTOB — 3aHJeHHe TNICCOBLIX JIOUIHH H YBeJHUEeHHe
alcoJIOTHBIX Pa3MepoB noGouHeH, OCEPeAKOB, JEHTOUHBIX rpsj, Mil-
KpodopM.

H3meHenHe B AHHAMHKE H mapameTpax Me30(popM NO CpaBHEHHIO
¢ OGBITOBBIM COCTOSIHHEM pycJia CBOAHTCS K CJAeAYIOLIEeMY:

B BepXHeli yacTH 30HH MNepeMennoro noanopa meszodopmam cBofi-
CTBEHHBl Ce30HHble JAedopMauri, He3HAYHTeJbLHO OT/NHYAIOLIHeCA OT
GBITOBLIX TEM, UYTO €XeTOAHbIA HAMBIB rpeGHeil 3THX o6pasoBaHHil He-
CKOJIbKO TNPEBOCXOAHT HX Pa3MbIB 3a CYeT NOSBJARIOUIETOCH B KOHIE
cajla NOJOBROAbS MNMOAMNOpPA; NONEPEUHBIE H NPOAOALHBIE pPa3Mepbl Me-
30(bopM HECKONBLKO YBEJHUHBAMWOTCHA, CKOPOCTb UX CMeUleHHS yMeHblIa-
eTcs;

B cpejHeil uacTH 30HLI BHIKJAHHHBalMsl TOANOpA YyKa3aWHble A
BepxHell 30HBLI H3MEHEHHS XAPAKTEDHCTHK Me300pM NpPOABJASIOTCE B
GoJsbuteil cTeneHH;

B RHXHeH vaCTH 30HBH NEpPeMEeHHOro MOANOpa MOABHXKHOCTL H
ce30HHBIe KoJeGaHHSt pa3MepoB Me300PM CTAHOBATCH CYleCTBEHHO
MEHBLIIMMH, YeM B BepXHell H cpefaHell 4acTAX 30HH.

2.27. Ounenka pycaopbix jJedpopmauniii B 30He BLIKJIHHHUBAHHSA NOL-
nopa MOXET NPOH3BOJHTLCSH HECKOJBKMMH crnocobamu:

a) NpY OTCYTCTBHH JaHHBIX HAGNIOACHHH H Ha paHHHX CTafHUAX
NPOCKTHPOBAKKSA KAaueCcTBellNasg KapTHHA HU3MeHeHHst IHAPONOIrUYecKoro
H PYCJOBOrO peXXHMa Ha yuacTKe NMepeMeHHOro Mojnopa AOJMKHA YHUH-
THIRATLCH B COOTRETCTBHH C nm. 2.24—2.26. B srom cayuae npejenabHas
OTMeTKA AHa pycia Zgp ONpeRensieTCst Mo NPHOIHKEHHOMY COOTHO-
WIeHHIO

Zyp=1Z¢ - AZy, (33)
rac Zg — OuiToRas oTMeTKa AHA pycaa;
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A Zy — mipHpallenue ypoeHS BOALI B 30He MepeMEHHOro NOANopa;

6) npH pPacmoNIOKEHHH BHINYCKA Ha yuacTKe CymleCTBYoUleii 30HH
BLIKJIMHUBAHHA TOANOPa KOJHYECTBeHlblE 3HAYEHHS XapaKTepHCTHK
NJaHOBLIX M TAYOHHHBIX AePopPMaUHE TNPpHMEHHTeNbHO K OTULeJNbHbLIM
pycaosniM (GopmaM MOTYyT ObiTh NOJyueHnl NPHEMAMH I'HAPOJIOTO-
Mop¢oJIOrH4ecKoro aHanusa (CM. NpWia. 2). AHanH3 NPOH3BOAMTCS
IJist GLITOBOTO H 3aperyJiMpOBAHHOrO COCTOSIHHMit yyacTKa pexH. [lo-
JyueHHble XapaKTePHCTHKH CPaBHHBAITCH MeXJy co6Oi, W MO pe3ynb-
TaTaM CpaBHeHHs VCTaHABJHBAETCA KOJHYECTBEHHAA TEHREHUHS K
HX H3MEHEHHIO;

B) pacHeT XPOHOJOTHYECKOTO XOJa 3aHJEeHHS OTJEeNMbHbIX YYAaCTKOB
30HH MepeMeHHOro MNOANOpa € MNoJyYeHHeM CpeXHell TOJIUHHBI CJOS
OTJIOXKHBIIHXCA HAa YyyacTKe HAHOCOB 3a pacyeTHOe BpeMmsi cJjejyet
Npou3BoAuTh GaNaHCOBHIM METOXOM B COOTBETCTBHH C «YKa3aHHWAMH
Mo pacueTy 3aWJeHHA BOJOXPAHHJIHWIL NPH CTPOHTENLHOM NPOEKTHPO-
Banuu», I'napometeousnar, 1973.

Ouenka aedopmauni pycaa B HHKHHUX Gbedax rmapoysnos

2.28. K HnxuHuM ObedpaM OTHOCHTCS YacThb DeKH HHXKe cCTBOpA
rHApOY3Ja, Ha KOTOpoil noj aeficTBHeM PeryJHpOBaHHS CTOKa Hapy-
WeHH ecTeCTBEHHLIE YCJOBHS THIDOJOrHueckoro pexuma. HuXHAz
TpPaHHIla Y4acTKa COOTBETCTBYEeT CTBOPY Ha peKe, I'’lé BOCCTAHABJAHBA-
10TCH BCE XaPaKTePHCTHKH ONpeae]siOWHX PYCJOBHH Npouecc (akro-
poB. Ha KpymHHX pexkax AJuHA yuyacTKa HHXKuero Oveda cocTamisier
COTHH KHJOMETPOB.

2.29. [lo creneHH OTKJOHEHHs NPOEKTHbIX XapaKTEePHCTHK TrHj-
POJIOTHYECKOrO peXHMa OT eCTeCTBEHHHIX (OLITOBBIX) YYAaCTOK HHIKHEro
Obeda NOApPA3AEAsneTCSs HA 30HB CYTOYHOrO, HeJEJbHOTO H MHOroJer-
Hero pery/JMpoBaHHsI CTOKa.

30Ea CYTOYHOTrO PperyJHpOBaHHA 3aXBaThiBaeT BEPXHIOI0 YacTe
HHKHero Gbeda, U ee JJHHA COCTABAAET AECSATKH KHJIOMETPOB HAa Kpyn-
HBIX peKax. 30Ha HeAeJbHOro peryaupoBaHHs B 1,6—2 pasa aiun-
Hee 30Hbl CYTOYHOTO pPeryJHpOBaHHMs. 30HA MHOTOJETHEro peryJh-
pOBaHHA COCTaBAseT Bechb Y4acTOK HHWXXHero Opeda.

Hau6osee cyumecTeenHble H3MEHEHHSl €CTECTBEHHHIX XapaKTepHCTHK
THAPOJIOrHYeCKOro pexHMa NPHXOAATCA Ha BEPXHIOI 4acTb 30HB
CYTOYHOTO peryJHpoBaHHs — TNPHNJOTHHHHEI YyuyacTok. Ero anuna
cocrasaser 15—25% paauybl 30HB CYTOUHOTO peryJHpOBaHMH.

2.30. H3MeHelHMst THIDONOrHYECKOro pexHMa B HHXKHeM OGbede
CBOIATCA K cJaeayoliemy:

yMeHbIaloTCst 06beM H BHICOTA NOJOBOAbS H YBEJHUYHBAIOTCH pac-
XObl H YDOBHHM BOAbl B JIETHIO M 3HMHIOIO MeXeHb M0 CpaBHEHHIO C
GLITOBLIM COCTORIHMEM pycJaa,

HabJIofaeTcsl 3HAauYHTeJbHAs CYTOYHAsT H HeJelbHash AMIIHTYJA
KoJsle6aHHs BOJAHOCTH H HeCTAlHOHAPHOCTb BCEX XapaKTepHCTHK MNOTOKA
B MeXeHb B 30HAX CYTOYHOTO H HeleJbHOrO pery/aHpoBaHHA;

TBepJABI# pacXOA B CTBOPE THAPOY3Ja CYLieCTBEHHO yMeHblUaeTCs,
HHOTJa A0 HYJeBbiX 3HAYEHHH;

H3MeHsIeTCH TeMMepaTypHLEIA peXXHM NOoTOKa — 3UMOR  TeMrie-
parypa BOJAb TMOBHIUAETCS, JETOM — MOHHXKaeTcCH,

Hapylulaercsi BO BCEX 30HAX DeXHM DpYCJoBHX aedopMaiiHii.

2.31. Cneayer yuMTHIBaTh, YTO HaHOoJNee 3aMeTHhe H3IMEHEHH S
XaPAKTEPHCTHK BOAHOIO peXHMA, BJAHAIOUIME HA BHIGOP NPOEKTHH X
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napaMeTpos paccenBaloulero Bhinycka, NpoHcXoAdAT B 30He ¢yTOMHOrO
peryanposanus narpysku I'3C: i

HA NPHIJIOTHHHOM YYAaCTKe NPOHCXOAHT HOCAfiKa YPOBHSI BOAHOM
nosepxHocTH. Ha KpynHeix H cpeanux pekax obliee cHHXKeHHe YPOH-
Ha cocrasasger 1,5—2,5 M. MHTeHCHBHOCTH NocafjKH YPOBHSI B TIoj
KosieGJIeTCH OT HECKOJbKHX CaHTHMETPOB A0 JeCHTKOB CaHTHMETPOB.
CraGuan3anmsi YpOBHS CBH3IbIBAEeTCS C NPeKpaniCHHEM Pa3MLIBOB AHa
HHXe THApOYy3Ja;

NIPH CYTOYHOM H HeJeJIbHOM DEeryJHpPOBaHHH CTOKa pacXoj BOMh
MOXET MeHSThCH B pabouHe AHH HefeJH B HecKoabKo (no 10—I15) pas.
MaKkcuManbROR BeIHUMHEI PACXOAH JOCTHTalOT B Haualle — cepefiinie
Hejle/TH, M0CJe Yero cJeiyeT Cnaj CyTOYHHX KoJeGaHUH A0 MUHHMaJb-
HOro 3HaueHUss B CYO660TY M BOCKpeceHbe;

BHYTPHCYTOUHOe KoJe0allHe YPOBHS B MeX€Hb COCTaBJAAET HA
CPEAHHX H KPYMHBIX peKax 1—3 M neToM n 2—4 M 3HMOM, BHYTpHHe-
Jdeabhsie Ha 20—30 9% mnpeBOCXOAAT CyTOuYHLiE KoJe6alins;

CKOPOCTb JBHXKEHHS TMNOTOKA B TeueHHE CYTOK KoJebJsercs 3Ha-
YHTeAbHO. B MeXeHb B NepHOJ NMHKOB CYTOYHOTO PeryJHPOBaHHS CKO-
pocTh npeBwinaer 6mtoByio B 1,5—2 pasa, a B mepuop negoctasa —
B 1,5—2,5 paza.

B TeueHHe CYTOK CKOPOCTb MeHSIeTCH CJEAYIOHM O6pasoM: B
HOYHBIE Yackl CKOPOCTb MOTOKA JOCTHraeT MMHHMaJbHBIX 3HaueHHH
(a0 0,01—0,1 m/c), B yTpeHHHR nepHOX B TeueHHe |—2 u ckoOpoCTH
JOCTMIAIOT HaHGOJbUIMX 3HAYeHHH, KoJaebaiouuxcs B npefenax 20—
40 % o0KOJO cpeAHero H3 MakKCHMaJbHHX 3HaYeHHH.

XapakTepHbLIM CBOHCTBOM CKOPOCTHOFO MNOJs TNpPH CYTOUHOM KO-
Ne6aHHN CTOKA ABJASETCS HEOJHO3HAUHOCTb CBA3H MeX1y MaKCHMalb-
HOH, cpeAHel N AOHHOH CKOPOCTAMH NOTOKA B pa3Hble $a3hl CYTOUHOro
KoJie6aHUsi YDPOBHA H Ha pasHHX MOP(OJOrHUeCKHX yqacTKax peKH.

Huxe 30HBI HeleIbHOTO PeryJIHPOBAHHA CPeRHHE CKOPOCTH NO-
TOKa OTJIHYAIOTCS OT GLITOBLIX HE3HAYHTENBHO.

2.32. O6wne 3aKOHOMEPHOCTH nepeOPMHPOBaHHA Dpycia HUX-
Hero Gbedpa COCTOSIT B CJAEAYIOLLEM.

Ha BceM yuacTke HHXKHero Gheda npouecchl pa3muiBa pycnaa B
cpenneM npeobGJajaloT Haj NpPoLeccaMH AKKYMYJASUHH HAHOCOB, OX-
HAKO 3HaK H Be/JiHYHHa jAedopMmaimud pycja OfNpeleasiorTcs:

NPHHAANEKHOCTEIO KOHKPETHOIO pacyeTHOro YyyacTKa pycia K
OZHOH H3 TpeX 30H;

pasMelleHHeM HA pacyeTHOM YuacTKe pPYcJa0BLX ¢opwm;

NPOAOXHTENLHOCTLIO BpPeMEHH 3KCMAyaTalMH THAPOy3aa.

2.33. Ha npHNJOTHHHOM YYacCTKe 30Hb CYTOYHOrO PeryJupoBaHHs
npouecc nedopmMauHu RHa NOAPa3AeafAeTca Ha jBe CTaAHH.

IlepBas cTagua XxapakTepHayeTcs NOBBIIIeHHeM OTMETOK fHa MO
BCelt MIHpHHe pycJa Haj HX OLITOBHIMH 3HaYeHHSIMH B pe3yabTaTe ak-
KyMyJSUHH Ha 3TOM YyuYacTKe NPOAYKTOB pa3MHBa NPHNIOTHHHON
SIMBI.

Bropas cTapus COCTOHT B MOCAEAOBATEAbHOM Pa3MbiBE OTJOXKHB-
LWHXCA HAaHOCOB, a 3aTeM H eCTeCTBEHHOro AHa ¢ (opMHpOBaHHeM Ta-
KHX MONepeyHHX H NPOAOJBHBIX NpogHJIedl pycaa, OTMETKH KOTODBIX
HaXO[ATCS 3HAYHTENbBHO HHMXKE OTMeTOK ObiTOBOro JOXa peKH.

[NepemelleHHe HAHOCOB Ha PacCMATpPHBAeMOM YYaCTKe peKH ocCy-
HIECTBASETCS B CTPYKTypHOlt popme — B BHAEe MHKpodopM H mMe3zodopM.

OrsloxkHBlUHeCS] MePBOHAYAAbHO B BHAe 6apa NPOAYKTH pasMuiBa
NPHIVIOTHHHOA sIMBI GOPMHPYIOTCSE B Aa/bHEHLIEM B PYCJOBYIO Me30-
($opMy M CMEIaIOTCH BHH3 B BUJE CAMOCTOATENbLHBIX MOP(OJIOrHYecKnX
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o6pasosaHHit — noGouHefl, ocepefKoB, JeHTOMHHX rpai. [To nosepx-
HOCTH Me30()opM TepeMellaloTCs MeJKHe MNecuawnle TIpajH.

2.34. Bce pycaoBhle $OpMBI Ha TMPHMJOTHHHOM YYacTKe HCHABITHI-
BAJOT KoJeBaHHWsl CBOHX Da3MepoOB B MHOroOJIETHEM pa3pese NPH [OAHY-
HOM, HeleJbHOM H CYTOYHOM KoJeGaHMHM Pacxoia BOJAHI.

B TeueHHe MHOroJeTHero nepHoia No Mepe CMeUIeHHS BHH3 CTPYK-
TypHbIX Me3cODM HaHOCHI, cJaraiouiHe 3TH ob6pa3oBaHus, noc/el0-
BaTeNbHO NOKPHIBAIOT HHIKEPAacMoJOXKeHHbIe YYacTKH JHA CJOEM, pap-
HbBIM BBICOTE Me30(dopM.

O6veM Me3zodopM H HX pasMepbl MO Mepe CMeUleHMS TO y4YacTKy
YMEHBIIAIOTCA NpH NpaKTHYeCKH HeH3MeHHOH cpelHeil OTMeTKe rpeb-
Heft.

CkopocTs JABHKEHHS Me30(popM TaKKe YMeHblUaeTcsi MO Mepe
yBeJIHUeHHs nepHoaa skcnayatauHu I'SC W no Mepe ypajeHHST HX OT
CTBOpa THAPOY3Na.

BepxHAst ¥ HHXKHASA OKOHEYHOCTH Me30dOpM ABHXYTCH C pa3Hoil
CKOpoCTbIO. B mnepsbie roipl SKCnJayaTalHH FHApPOY3sJa YXBOCTbe Ha-
MHIBaeTcsi ObicTpee, ueM NpHBepX, H Me3odopma yaauuserca. B no-
clejyiomieM KapTHHa MeHsieTca Ha ofpaTHylo — M Me3odopMma YKo-
payuBaercs.

ITocne npoxoxjeHusi me30QOpM HaYHHAeTCA pPasMbIB JHA pycJa
HHXKe ORITOBBIX OTMeTOK JHa.

Y TNpOTHBOMOJOMXKHBIX OTHOCHTENbHO Me3odopM Geperos pacro-
JaraloTcqa MJecoBble JOHIHHE. B HayaJabHHI NepHOA B HUX OTKJaJbi-
BalOTCH NPOAYKTH Ppa3MblBa NPHIVIOTHHHOR SAMBl CJIOEM TNPHMEPHO
OAMHAKOBOH TOJILHHH. B pajgpHelilleM 3TH HaHOCH Pa3sMBIBAIOTCA H
NPOHCXOAHT YraybheHHe RHA JOMHHE HHXe OLITOBHIX OTMETOK.

Cesounsie JedbopManHH pycha, Bb3bIBaeMbie TOJAHYHLIM pery-
JHpOBAHHEM CTOK4, COCTOAT B NePHOAMHYECKOH CMeHe 30H pa3MuiBa H
AKKYMYJSIUHH HAHOCOB, NMOCTYNAWIHX H3 SMbl Pa3MLIBA Ha NpPHIJIO-
THHHBIA Y4acTOKX.

B mepHoa seTHe-oceHHel W 3UMHER MeXXeHH JHO Ha y4acTKe pas-
M5IBAeTCA, BHIMBITHI MaTepHaJ OTKJajbiBaeTcid Ha npHeBepxax O6Jaus-
JIeXKalWHUX Me3000pM H B HauaJbHBIX YacCTAX NJAECOBHIX JOLIHH, GOpMH-
pPys YYacCTOK MeXeHHOH aKKyMyJsliHH HaHocoB. Huixke ykasanumbix
30H OTJNIOXEHHS HaHOCOB JHO Gbeda pasMuiBaeTca. B Mexenb oGmeM
BbHIHECEHHEIX C yYaCTKa HaHOCOB B HECKOJBKO pa3 NMpeBOCXOAHT 06beM
OTJIOXKEeHHH.

B nonopojbe 30Ha pa3MbiBa 3aXBATbIBAeT 30HY MEXEHHOH aKKy-
MYyJSUHHA HaHocoB. IIpOAYKTH pa3MbiBa NepemMellaloTCs Ha BepLIMHBI
H B nojiBajbsi Me3oopM, d TaKKe B HHXKHIOIO HacTb NJecos, GopMHpYs
30HY BeceHHell aKKyMyJauHH Hauocos. OGwmit Ganauc aedopmanuit
OTpHUATENbHbIH-

CxopocTH cMeueHns Me30(opM Ha HPHIIOTHHHOM YyuacTke mnpe-
BOCXOAAT OBLITOBblE 3HaYeHHS.

2.35. Ilo nosepxHocTH Me3opopM H MO AHY NJECOBBIX JOLLHH
Ha TPHUIJIOTHHHOM YYacTKe NepeMellaioTcst IBe CHCTeMbl Ipsij — JeH-
TOYHEe TPl H MHKpodopmsi. BHCOTa JeHTOMHBLIX FPSZ cocTasiasieT
HECKOJILKO MeTpPOB, AJHHA — HECKOJBLKO COT METPOB; BLICOTA MHKpO-
$opM cocTaB/seT AeCSTKH CaHTHMETPOB, a AJHHA — JEeCATKH MeTpOB.
MukpodopMhl IBHXYTCA NO TeJy JIEHTOYHHIX IpPsill, H CKOPOCTb HX
CMelleHHA 3HAYHTEJNbHO TIPEBLIIACT CKOPOCTh JABHIKEHHS JEHTOUHBIX
IpAA.

Cpeaune pazMmepnl JeHTOUHHIX IPSjA YBeJNHYHBAKWOTCA JHIIL B MNO-
JoBoAbe — Buicota Ha 20—30 %, anuna Ha 10—20 %. Cpeanue pas-
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mMeph MHKpoGOpM YBeJHYHBAIOTCA TNPH BCeX BHUAAX PeryaHpoBaHHf
CTOKA: NPH CYTOYHOM PeryJaHpoRaHKH BHICOTa BO3pacTaeT Ha 15—25 %,
anuia — Ha 10—15 % no cpaBHeHHIO C NEPHOAOM MHHHMAJbHBIX
CYTOMHbIX YPOBHell BOIbI; B TeueHHe HeleNbHOTO CPOKa BbICOTA TPl
yseanynBaercs Ha 30—40 %, a anausa — wa 15—20 %; npu npo-
XOXKJEeHHH TIONOBOALS BLICOTAa rpsj ypenwuupaercs B 1,5—2 pasa, a
AinHa — B 3—3,b pa3sa.

2.36. Ha npunioTHHHOM yuacTKe nJaHoBbie fedopManuH pycla
COCTOST B €ro YIHPEHHH NO Mepe NOHWXKEHHSA OTMETOK JAHa.

2.37. Huxe 30HBI CYTOYHOrO peryJHpoBaHHs nedopMauuu pychia
Ha YydacTKe HHXKHero Gbeda coCTOAT B CJAefYIOMEM:

Ha6/ioaaeTCs TEHACHIHR X H3MEHeHHWIO THOAa PYCJOBOro npoiecca
HJIH 3aMejileHHe TEMMOB NMaHOBLIX AedopMailHil, CBORCTBEHHbIX TOMY
HJIH HHOMY THNy npouecca;

B MHOTOPYKaBHEIX PYCJaX NPHOCTAaHABJIHBAeTCA Pa3sBHTHe BTOPO-
CTeNMeHHLIX PYKaBOB, 3aMellfeTcH pa3pa6oTKa CHPAMAAIOMHX Npo-
TOKOB B MeaHADHPYIOWHX pycaax, NOTOK COCPeROTOYHBAETCH B OCHOB-
HOM pycite;

B IJaBHOM pychae Ha6loAaeTcs TeHAEHLIS K BhPaBHHBAHHIO OT-
MeTOK rpe6Hefl MepeKaTOB H ZHA TIJIECOBHIX JOILHH BCJAEACTBHE ONHOHA-
NpaBNeHHOro pa3MbiBa rpebHell H 3ambiBa NJtecoB. CesoHHble KoJeba-
HHS OTMeTOK YKa3aHHBIX 3JE€MEHTOB pYCAa CTAHOBATCA MeHBILHWMH,
YyeM B €CTeCTBEHHOM COCTOAHHH;

CKOpocTh cMeuleHHs Me3zodopM (noGouHel, JeHTOUHLIX TpAN,
oCepellKoB) CTAHOBHTCS GOJblUE, YeM B €CTECTBEHHOM COCTOSIHHH pycJa;

CKODOCTb TMJIAHOBLIX CMELleHHH H3JyYHH yMeHbliaeTcs. B iesiom
pycao npHoGperaeT O6oabilyl0 CTaGUABLHOCTb, YeM B eCTECTBEHHOM
pexe.

2.38. Ilporho3 pycaoBnix nedopMauHil B KaMJ0i#t 30He HHIKHero
6beda noJKeH BLIMOMHATHCA C YYETOM KauyeCTBEHHBIX cXeM NepecTpoil-
KH pycaa, H3JI0MeHHBX B nm. 2.31-—-2.38.

2.39. B ocHOBy KOJIH4eCTBEHHEIX pacueToB JAedopmauHii gHa W
Oeperos pycJa IOJKHB ObiTh MOJOXKEHH MaTepHaJel HaTypPHBLIX Ha-
61i0eHHHE 32 fePopMaUHAMH, NOJYyUeHHbIE I/ €CTeCTBEHHOTO H 3a-
peryJHpOBaHHOTO COCTOAHHS KOHKPETHOrO yyacTKa H TpejcTaBJeH-
Hhle B COOTBETCTBHH C TpeGoBaHHEM THAPOJ Ooro-MopdoaorHYeCcKoro
aHaaH3a (cM. mpua. 2, m. 2).

2.40. Ha npunnoTHHHOM Yy4aCTKe NpejeNbHbiii nonepeuHslil npo-
$HIb pycaa ciefyeT ONpejesaTh caAelYIOIHM 06pa3om:

Ha Yy4dacTKe HaMedaloTcda TionepeyHbie H NnpoaoJbHBIE CTBOPH,

AN KaXAOTO CTBOPA CTPOSITCA COBMelleHHble NpodHaH 3a HMelo-
WHiAcA psax HaGMOJEeHHH;

Ha OCHOBaHHNI COBMEUIEHHBLIX npocpu.neﬁ yCTaHaeI4BaeTCa CKO-
poctb C, NOHHXeHHS OTMETOK JAHA R KaMAOM MOMepeyHOM CTEOPe B
XapaKTepHbIX MecTax M3JoMa npoduias;

onpepenserTcs npefeinHas raybuna Hpp, npu kKotopoit npekpa-
LlaeTcq JAajdbHeHIDHA Pa3Mbis JHA, ABYMSA NYTSMH: HJAH N0 BepXHeMmy
nomnepeyHoMy npodHaio, Tle OTMETKH AHA CTAGHAH3HPOBAJHCh, WJH
no npuéaHxKeHHoR PopmyJe

. [ S
Hup = biVupt * (34)

rie ¢; — Pacxof BOAH B CTpye WIMPHHO# b;, COOTBETCTBYIOWHUR cpe-
HEeroj0BOMY pacXoly BOJABL;
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Vipi — HepasMBIBAIOILAs CKOPOCTb MOTOKA, ONpefessieMas Mo
dopmyae (4);
BbIYHCAAETCH TOJIIHHA pPa3MEIBAEMOIO CJOA TPYHTa Acy
hen= Hyp— Hep, (35)

rae Hep — cpenHsist Tay6HHa B YacTH CeveHHs Ha WHpHHe by,
onpejensieTcs BPEMA Ipp ACCTHXKEHMS [peieabHON rayGHHb
pasmuBa Hup

h
tho= "¢ (36)

npH 6aKU3KOM K NMOBEPXHOCTH 1HA 3aJleraHHH KODEHHBIX Hepa3Mbl-
BaeMblX TOPOA TOMILHHA CJI0A Acpy JOM2KHA OnpeletsiThcd MO IeoJo
FHYECKHM NPOGHANM.

3. PACYET BbICOTbI 3AJIO)KEHHA
KOHCTPYKTHBHbLIX 3JIEMEHTOB
PACCEMBAIOLIUX BbINYCKOB PA3HbIX Tunos

O6uiHe noJoxenus

3.1. Ilpu paamellleHHH BhINYCKa Ha yuyacTKe DeKH cJefyeT Ha3-
HayaTb OTMETKH 3aJI0XKeHHs MAarHCTPaJbHOH TpyOhnl, YCTbeB naTpy6KoB
H QyHAaMEHTOB PYCJAGBLIX OTIOP C YY€TOM 3KCTPeMaJIbHBIX OTMETOK YPOB-
Hell BOAMW, NOJABHXHOTO JHa H JIeAsHOTO MNOKpPOBa.

PacyeT BBICOTH 3al0XeHHS MarMCTPadbHOM TPyGbH M PACCEMBANOMHX
naTpy6Kos npH pacnoJoXeHUH JOHHOIO, BHYTPHBOAHOTO M HaXBORHOTO
BBINYCKOB HA Y4aCTKaX Pek C Pa3HBLIM THNOM PYCJOBOro npouecca

3.2. Tlpu NeHTOYHOTPSILOBOM H NMOGOYHEBOM THNAX PYCJOBOro Npo-
uecca HeoOXOAMMO CcOGJI0OAATL CJENYIOIHE peKOMEHRAUHH.

a) OrmeTKa Bepxa MarucTpajbHoil TpyGhl JOHHOTO BBIMYCKAa HOMXK-
Ha HaXOZHTbCA HHMXKe 30HbLI BLICOTHBIX AedopMalHil, ompejeisieModl B
COOTBETCTBHH C peKoMeHJAauuamu n. 2.12. OrMeTka ycThs natpyGkos
JAOHHOrO BBLINMYCKa MOJKHA PacnoNaraThCsi Ha TaKoM pDacCTOSHHH OT
BepXa MarHucTpaJbHOR TpyGbi, uToOhl A1HHA naTpy6ka [m npeBbilana
BeJHYHHY KoJieGaHHil OTMETOK AHA A Zpy, T. e.

In> AZpy, (37)

rie Azpg onpeaeasercs no ¢opmysae (28) npu ofHOHMTOYHOM Ba-
pHaHTe BBIYCKa
AZng

9 (38)

NpH ABYXHHTOYHOM M IBYXCEKUHOHHOM BapHaHTax (cM. nm. 4.2 u 4.3).

6) Tlpy BHYTPHBOZHOM BapHaHTe BbIMYCKa BHIGOP OTMETOK AJd
YCTaHOBKH MarucTpaiblofi Tpy6sl H pacceHBaloliMx narpy6kos B no-
TOKe AOJIKeH BLIMOJHATbCA € COG/MIONeHHeM CJeAYIOUHX Tpe6oBaHHK:

MarucrpairHas TpyGa Ha yyacTKe CeKIHH NaTpyOGKOB JOMXKHA
yCTaHaB/JIMBATbCA BhHILIE OTMETOK AHa NPH BCeX MOJOXKEHHAX Me30hopm
B CTBOPE BhINMyCKa H BO Bce (hba3bl BOAHOIO PeXHMA;

B TO XK€ BpeMsi MAarucTpaibHas Tpy0a ROJKHA HAXOAUTLCA HHXKe
OTMETOK MHHUMAaJbHOTO YPOBHSI BOZb W HHXHell MOBEPXHOCTH Jejs-
HOro nNoKposa;

H ly>
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AJHHA, OTMEeTKa YCThSl H PacnoJioJKeHHe OTHOCHTEHHO MarHcTpaib-
HOW TpyOH paccedBalOINX NATPYOGKOR AO/NAHBI HA3Ra4aTbhesl ¢ YYETOM
TpeGoBaHHi, H3JIOXKEHHLIX Bhllle.

B) Ilpu pacyeTe OTMETKH YCTAaHOBKH MarHctpalinHoll TPy6Ll Haj-
BOJHOrO BBINYyCKa HeOGXOAHMO pacCMaTpHBaTh JBa cJaydas:

B NEPROM M3 HHX He JRONYCKAeTCA 3aTonJjcHie TPyObl BHINYCKA
npH ypoBHAX Boibl peixoil oGecheycHIiOCTH,

BO BTOPOM JIONYCKAaeTCH KpaTKOBPeMeHHoe 3aTomJjeHHe TpyGbl.

B nepsoM caydae HU3 MarucTpasbHON TpyGh JOJIXKeH pacmnoJia-
ratecs Ha 0,5 M BhlLIe ypoBHS BOALI, a BO BTopoM — Ha 0,5 M smiwe
MaKCHMaNbHOrO YPOBHS JeJOXOAa.

3.3. BricoTa 3aJioXeHHSt MarucTpalbHOH TpyOnl H ycTheB natpy6-
KOB NpH OrpaHHYeHHOM MeaHADHDOBAHHH JLOJXKHA HA3HA4YaThCes CJje-
JYIOLIHM 06pa3om.

a) MarucrpanbHas Tpy6a JOHHOTO BBINYCKA AOJKHA YKJIAALIBATHCS
HHXe OTMETKH MaKCHMa/JibHO BO3MOXKHOrO pa3MulBa pycha, onpejeas-
eMOil B COOTBeTCTBHH ¢ nm. 2.15.

OrmeTKH Bepxa NaTPYGKOB JOMKHBI YCTaHABJHBATBCH € Y4eTOM!

H3MEHEeHHs] OTMETOX JHA 3a CHeT CMEUleHHS JEeHTOYHBIX TpaL;

H3MEHEHHS OTMETOK JAHA 3a cUeT JABHXKEHHA MHKpodopm;

CE30HHBIX KoAebaHHH BBLICOT JIEHTOYHLIX IDAA H MHKpodopM;

H3MEHEHHS OTMETOK JHa 3a CHeT CMOJA3aHHT H3JAYHHH.

YeTe NaTpyGKOB AOJIKHBL HAXOAMTECH B TeUE€HHWe BCEro NepHoAa
paGoThl BHINMYCKa Bbillle TMOBEPXHOCTH JHA, BLICOTHOE MOJOMXeHHE KO-
TOPOro onpefeasercs MNepeMellalOHMUCA PYCJOBBIMH  (GOpMaMH.

BhlcoTa JIeHTOYHHIX TP#A H MHKPOQODM YCTaHABJIHBAETCS B pe-
3y/NbT4Te€ NPOAOJABHLIX MPOMepOB pycJa (cM. npua. 1, 2). Makcumaas-
Hasl OTMETKa JHa NPH ABHXEHHH 3THX (GOPM AOJAXKHA ONPeAeasiTbCH B
COOTBETCTBHH ¢ (opmyJoi (26).

OrmeTKa JHa B cTBOpe BHINYCKa GyfleT NOBbIWIATLCA 3a CHET HanoJ-
3aHHA Ha CTBOP BblleNeXKalEro NOKMEHHOrO MacCHBAa M ero miska.
Bpems nHacrynienus Jgio60fi 0XKugaemoli OTMETKH NMOHMEHHOTO MaccHsa
HIH ero IUIsiXKa B CTBOpe BHIycKa onpeaeisercsa no dopmyde

L
the = (o (39)

rage Lep — paccTosHHe OT CTBOpA BHINYCKAa [0 BLIIEJeXallero Mo-
nepevyHoro CTBOpa, NPOXoAAMlero yepe3 TJSXK H MAacCHB HM3JYUHHbHl H
HMeIoUIer0 QXKHAAeMYyIo OTMETKY;

Cpn — CKOpPOCTH CMOA3aRHs U3AYUHHH, ONpejensieTcst B COOTBeT-
CTBHH € peKOMeHpauusmu npua. 1, n. 4 ¥ npua. 2, n. 2

6) Ilpu ycTpoficTBe BHYTPHBOAHOTO BHINYCKa cJlepyeT co6JI0NaTh
yKa3aHHsi N0 BLIGOPY OTMETOK €ro SJeMeHTOB, H3JoXeHuHnle B n. 3.26.

B) OTMeTKH MarucrpanbpHoii Tpy6hl HaJBOJHOrO BHITYCKAa Heo6-
XOJMMO YCTaHABAUBATL B COOTBETCTBHM ¢ TpeGomanuamy 1. 3.28.

3.4. Ilpn cro6onroM H He3aBepUIeHHOM MeaHJPHPOBAHKHH BHICOTHOE
NoJIOXKeHHe MAaruCcTpasbHO TPY6bl H naTpyObKOB BCEX THNOB BHIIYCKOR
ROJXKHO YAOBJIETBOPATL TPpeGOBaHMSAM, H3JOMeHHHM B nn. 3.2 u 3.3.
Bui6op BHICOTHOrO NOJIOXKEHHs] YKa3aHHLIX 3JeMeHTOB BHINYCKA TaKXe
AOJXEeH YUHTHBATH OOHIHe OCOGEHHOCTH DPAa3BHTHA M3ANYUWH, YKasan-
Hple B nn. 2.14—2.19, u yacTHHe mehopMamHH B CTBOpPaX, PEKOMeH-
JOBaHHHIX AJIsi pasMelleHHa Bhiycka npH crofomnom (cM. 1. 4.5)
H He3aBCPUIEHHOM MeaHApDHpoBaHWH (cM. m. 4.6). [laanopoe M BHICOT-
HOe TOJOXeHHe MarucTpajbHoll TpyO6wl, NMpOKJAagbiBaeMofi N0 moiiMe
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(nopBoASiUIer0 KOAMEKTOpa), AOMMHO HA3HAYATHCS C YYETOM BO3MOXK-
HOi pa3pabOTKH CHPAMJISIONEro H3JNYYHHY TNPOTOKA, MepepaboOTKH
nofimpl CMEXHOI H3aNyuHHOlt, cMeuaiowedica K CTBOPY KOJJIeKTOpa,
M rayGuubpl 3aTonseHMs noimsl  (cm. npua. 1, n. 11).

3.5. Ha yuzcrkax MHOropyKapHBIX pycesJ BLOOP BLICOTHOrO no-
JIOXEHHS MarucTpadbHOH TpyOGH H pacceMBalOLIHX NaTpyb6Kos craeny-
eT NPOH3BOJAHTHL B 33aBHCHMOCTH OT cXeMhl AepopManHii npoToKa, nojb-
3ysich ykasauusamu nn. 3.2 u 3.3, a Takxke peKOMeHJAUHAMH TO OlieH-
Ke o0WKX JedopManuil pyces ¢ noiiMeHHoll H pycioBO# MHOropykaB-
noctbio (nmm. 2.20—2.22).

[lnakoBOe M BLICOTHOE NOJOXeHHe MarucrpaibHolt TpyGul, nmpo-
KaajniBaeMol TO noliMe, AOMKHO Ha3HAYaThCA C YYeTOM pPasBHTHSA
nofiMeHHLIX TPOTOKOB H peueK, MNepeceKaeMulX KOJLIEKTOPOM.

Buicotrsoe rnosoxeHne MarucTpadbHofi TpYOH, YKJIajgbiBaeMoil B
pycae c ocepeiKOBLIM THIIOM fpoliecca, NPOTeKaloWHM B YCIOBHSX pas-
HO3EPHHUCTBIX T'PYHTOB, AOJIKHO ONpPEeNeSATLCH OTMETKOH MOBEPXHOCTH
Ga3albHOTO TOpPHM30HTa: Tpyba JHOJKHA 3arpybaATbess B 6a3adbHbli
CJO Ha TAYOHHY CBOEro JHaMeTpa.

3.6. B 30He BHIKIHHHMBAaHHS NoOAMOpa NPH BhHIOOpPE OTMETOK yCTa-
HOBKH MarMcTpaJsibHO#i TPpyGnl M pacceHBaloUHX naTtpyb6KoB Heobxo-
AMMO co6a10aaTh NpaBuaa, H3JAOXKeHHHe B nn. 3.2—3.5, a TakXe yuu-
THIBaTh CXeMbl KeOpMaLMil pycsla Ha KaXJAOM YYacTKe 30HH, YKa3aH-
Hple B nn. 2.23—2.27. Kpome Toro, Heo6XOAHMO coGJIofaTe paj Ao-
NOMHHUTENBHEIX TpeGOBAHHR, BHITEKaIOIHX H3 ocobGeHHOCTeH THAPOJO-
THYECKOTO PEXHMa 3O0HBI:

npH ycTpoicTBe A1060r0 U3 Tpex .HIMOB BHIYCKOB YUHTHIBATL BeE-
JHYHHY KoJieGaHH#i ypOBHefi BOABI, CBSA3aHHLIX C HanNoOJIHEHHEM H cpa-
60TKOH BOJZOXPaHHJIHLLA;

NpH pacnoJioXKeHHH JOHHOTO H MOBEPXHOCTIOr0 THNOB BLITYCKOB B
cpenHeil H HHXHeEH YacTAX 30HB BLICOTY 3aJI0JKEHHsSi MarucTpaJsbHOl Tpy-
Obl H pacCeHBaloOLlMx NMaTpybKOB CJAeLYyCT Ha3ilauaTh ¢ YYeTOM OTMETKH
3anJieHHs Ana, paccuHTbiaeMoit no ¢opmyJae (33) Hax B COOTBETCTBHH C
pekoMeHRauusaMu 0, 2.27, NpH 3TOM NPOAOJIKHTEALHOCTb BPEMEHH AO-
CTHIXKeHHS PacyeTHOM OTMETKH AHAa [JOJIAHA NpeBLIIaTh PacyeTHHM CPOK
KCMJIYaTalUHH COOPYKEHHS,

3.7. B nnikHeM Obede rHAPOY3NOB Ha3HAYeHHE OTMETOK YCTAaHOBKH
MaricrpajbHofi TpyO6w H paccenBalOmWHX NAaTpyOKOB  JOJMHO TNpPOH3-
BOAMTBCH € coBM0geHHeM 00LHX TpeGoBaliHil, BHTeKAOUIMX U3 nn. 3.2—
3.5, a Takxe caepyOIHX H3 paccMOTpeHHs cxeM AedopMallHit pycna
Ha pa3nbX ydacTKax 3oHM (nm. 2.28—2.40). Kpome Toro. B BepxHeii
YacTH 30HH CJeyeT YUHTLIBATL KoJsieGaHHe YPOBHA BOALl, CBSi3aHHOE
C CYTOYHLIM M HeNeJbHBIM peryJlHpPOBAHHEM CTOKa.

ITpu pacnosox)eHHH AOHHHOTO BHNYCKa HAa NPHMJOTHHHOM YuacTkKe
30HB! CYTOYHOIO peryJHpPOBAHHSL MarucTpajbHyio TpyGy HeoO6XxoaHMO
YKJAajblBaTh iHXKe NpejfesbHOR TAYGHHLI pa3MbiBa Ha BeJIHUHHY AHa-
MeTpa TPYOH; npefleJibHYI0 TMYOHHY pa3MuiBa CJaexyeT Onpelensithb B
COOTBETCTBHH ¢ peKoMeHaauusMu n. 2.40.

B cayuae, ecau TpyGa HOHHOTO BbiyCKa YK/aAbiBaeTCs Ha He-
pasmbiBaeMOM (CKaJbHOM) JHe pycja, HeoGXOAHMO O6ecleuHTn ee
KOHTAKT cO CKaJIbHBIM [JHOM Ha BCeM MPOTSXKEHHH MNONepedHoro npo-
tuas, T. e. pacnosarate TpyOy HHXKe BO3MOXHBIX Yraybaenuli, 3a-
NOJIHEHHBIX AJITIOBHEM.

3.8. MakcuManbHas TrayGHHA pasMelBa Y OMNOP PacCeHBAIOULHX
BLITYCKOB PAaCCUHTHIBAETCH B COOTBETCTBHH C peKomMeHjauuaMu «Tex-
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HHAYECKHX YKa3aHWii No pacyeTy MeCTHOrO pa3Mbisa Yy ONOp MOCTOB,
CTpyCHANpABJASIIOIKHX faM6 u Tpasepcos», BCH 62-69, LIHHUHC,
1969.

4. PASMEIIEHHUE PACCEMBAKOILUX BbINYCKOB
B PYCJIE PEKH H BblbOP ONTUMAJIbHbIX BAPUAHTOB
HX KOHCTPYKUHA

O6wmue noONOXEHHA

4.1. Tlpx BbiGOpe ONTHMAJNbHLIX BAPHAHTOB KOHCTPYKUHA H MeCT
pa3MeleHHs] BBIMNYCKOB CJEAVET YUHTBIBaTbL psijf OOWIMX TpeGoBaHHIi:

Ha yuYacTKe pekH ¢ JeQopMHpYeMhIM PYCJOM HEBO3MOXKHO BbiGpaTb
CTBOpP BBHIMYCKA, T'A¢ NOJHOCTBIO OTCYTCTBYIOT pycJioBble AehoOpMallHH.
CBecTH K MHHMMYMY HX BJIHSHHEe Ha BbIIYCK BO3MOXKHO C NOMOLLLIO
BHIGOpa ONTHMAaNbHOTO KOHCTPYKTHBHOTO THIA COOPYMKEHHS M MecTa
ero pasMellleHHs B pycle pekH. [IpuBoaymMbie HUXKe CXeMBl pa3MeLleHH S
BHITYCKOB MOTYT OLITh JAOMOJHEHH APYTHMH NpH co6JIOJeHHMH YKa-
3aHHbiX B N. 4.1 TpeGoBaHHil;

Nnpu BbiGOpe KOHCTPYKTHBHOIO THNMA BHIMYCKAa H MecTa €ro pas-
MelleHHsT HeOoOXOAHMO DYKOBOJACTBOBATHCS He TOJILKO BeJTHYMHON Ae-
cdopMankH, HO H BpEMeHeM ee HACTYMJIeHUS; CJelyeT BLINOJAHATL Tpe-
6oBaHHe

Ty <im

rae T — pacueTublii CpPoOK 3KeM/yaTaHH COOPYXKEHHS;

{y — BpeMsa HacTyMJeHHs JedopmauuH, HebJaronpHATHoll ANs
YCAOBHR 3KCIIyaTalHH COODYIKEHUS;

BbI6Op MecTa pa3MEHICHWS BLIMYCKA H €ro KOHCTPYKTHBHBIR THI
JAOJIXKHBI ofecnedHTh pacyeTHoe pa3baBjeHHe CTOYHBIX BOJX B TeueHHe
Bcero cpoka T,

KOHCTPYKI\HSI OroJIOBKOB M THApAaBJAHUYECKHe YCJAOBHS CONpXKe-
HHS CTPYH M TNOTOKA ROJXKHbI ofecneyHBaTh MaKcHMajlbHOe pa3basJie-
HHE CTOYHLIX BOL Ha MHHHMAaJIbHOM DAcCTOSIHHH OT CTBOPA BLINYCKA;

NpH BLIGOpE KOJNHYECTBA HHTOK BHINYCKAa HEOOXOAHMO YUYHTLIBATh
He TOJNLKO XapaxkTep PYyCJ/JOBOrO npoluecca, HO H TEXHOJOTHIO paboThl
OYHCTHLIX COOpYXeHHH M nNpeAnpHsSTHH, cO6pacLIBAaOUIHX CTOYHbLIE
BOJBL.

BuiGop MecT pasMemeHHss M BAPHAHTOB KOHCTPYKUMH BLINYCKOB NpPH
pasHbIX THNAX PYCJIOBOTO npouecca

4.2. Tlpyn  JIeHTOYHOIPAAOBOM THNME PYCJOBOr0 Mpolecca BO3-
MOXHO pa3MelieHHe Ha peKe Bcex TpeX THNOB BbINYCKOB — JAOHHQrO,
BHYTPHBOAHOIO H HajBOJHOro — B JIIO6OM BHIGpaHiiom crBope. Og-
HaKO 0NpH paBHbLIX TEeXHHUKO-IJKOHOMHYECKHX NOKa3aTesJfX NpoeKra
HauboJiee NpeANOYTHTENIbHBIM THMOM SBJSETCS HaABOAHBIH BHINYCK,
HavMeHee MpPeANOYTHTEIbHLIM — BHYTDHBOAHBLI.

a) Jlonnelit BHNYCK peKOMeHJAYyeTCs YCTpaHBaTb B IBYX BapHaH-
Tax — OAHOHHTOYHLIM H JABYXHHTOUHBIM (pHc. 3). Ilocaeanuit Goaee
npexnoutaTesed. IIpH OZHOHHTOYHOM AJHHA MaTpyOGKOB KOJKHA ycTa-
HaBJIHBATbCA C YyueTOM cooTHoweuus (37).

[IpH ABYXHHTOUHOM BBLIMYCKe PACCTOSIHHE MEXKJAY HHTKAMM BJIOJb
PeKH JAO/KHO COCTaBJIATHL
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Puc. 3. Oanountounwsii (A) u aByXHurounwii (B) BHNYCKH npu gex-
TOYHOIPAJOBOM THAE PYCAOBOTO Npolecca

A
Ipu=1n—5-, (40)

rae n — nio6oe HeyeTHOe YHCJO;

Apgr — aauHa Me30(opMbl.

Janry naTpy6KoB ycTauaBJHBaloT Mo cooTHoweHHio (38).

TIpH ABYXHHTOYHOM BapHaHTE PACCEHBAIOULETO BLINYCKA HUTKH
HAOJKHE BKJOYaTbCA MOMNEPEMEHHO C HHTEPBAJIOM BpeMeHH [y:

Tar
tII:T’ (41)
rae Thor ofnpeaeasierca no dopmyae (21).

Oas npenoTBpailleHHs NonajaHH# HaHOCOB BHYTPb TNaTpy6Kos
HepaGoTalouleii HHTKH BBIMYCKa, KOTAA HMX YCTbst OYAYT HaXOAMTLCH
HHXe JHa PeKH (B nepHOX f;), He06XOAMMO NMpEeLyCMOTPeThb ClelHatb-
Hble KOHCTPYKTHBHbIE DEIUEHH H MEPONPHSITHSA.

6) BHyTpuBOoAHBI/ BHINYCK MOXKeT pa3MemaTbCst B OQHOHHTOYHOM
H OLHOCEKL(HOHHOM BapHaHTe B JI060M MNONEPEYHOM CTBOPe pycJa C
coGnloaennemM TpeGoBanuit n. 3.26.

B 3aBHCHMOCTH OT COOTHOIUEHHSI BEJHUHMH 3a30pa MeXJAy MarH-
cTpajdbHOW TpYGOH H MHHHMAaJbHbLIM YPOBHeM BOJAH, HHXHeil noBepx-
HOCTBIO Abja M AHa naTpyGKH MOTYT pacflojaraThCf OTHOCHTENbHO
Tpy6bl B Tpex BapHaHTax: BBEPX OT MarHCTpa.bHON TpyGbi; BHH3 OT
MarHcTpanbHoit TpyObl; B TFOPH30HTA/NbLHON MJOCKOCTH, NpOXoasiuiei
yepes ock TpyOm (pHc. 4).

8) HanBoxneifi pacceBalouiMii BHIIYCK MOXeT pacnoJaraThecs B
N1060M TnonernepeyHoM CTBOpe pycda NpH cobaloaeHudl TpeGoBaHui
n. 3.28 KM cAeRYIOUHX YCJIOBHI:

KOHCTPYKLHA, NoAjepKHBalomas TpyOGy B cjayHdae ee 3aTOIJIEHHS,
JOJKHA GbITh paccYHTaHa C yueToM THAPOAYHAMHUYECKOTO BO3JEeHCTBHSA
NOTOKa;

oGpaieHHple BHU3 MAaTPyGKY ROMKHLI ObITh FMGKUMH, a MX AJH-
na — peryaupycmoi.

4.3. Ilpn no6ouyHeBOM THMNE PYycJOBOTO Npouecca BO3MOMHO pas-
MelleHHe BCeX Tpex THMOB BbINYCKOB — JOHHOTO, BHYTPHBOAHOIO M
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Puc. 4. Pasme-
uleHHe BHYTPH-
BOJKOFO BLINYC-
Ka MTpPpH JACHTOH-
HOTPSAAOBOM TH-
ne pycaosoro
npoilecca

a, 6, 8, 2 — Bapu-
aHThl Ppa3MelleHns

paccenBalonHXx
nartpy6xon;A —ma-

rucTpanbuas Tpy-
6a

L2222l 0Ll 22l bl dsd & L L Ll d L
& Haunuswee nonoxcenue neda
v Munumanshvid ypobers Bodvr

Puc. 5. [IByxcex-
ULHOHHLIA  AOH-
Hbi# BBIRYCK NIPH
NoGOYHEBOM TU-
ne pycaoBoro
npouecca
A — npasobepex-
nas cekuus; b —
Aenobepexnas cex-
uHsi;  nornepeunoe
ronioXKenHe no6oy-
HR B CTBOPE BHINIYC-
Ka: [—y npasoro
Gepera; 2 — y Je-
Boro Gepera; 3§ —
paBlioBLICOTHOE NO-
N0XeHue NYUHHH
Ana Yy JeBoro H
A b npasoro Gepero®

HagsoaHoro. Kaximit M3 THNOB BBIMYCKa MOXKeT paGoTaThb HAHEKHO
JIMIWb NPH BLIMONIHEHUH pAja YCAOBHIi.

OnHOHHTOYHMLIl AOHHLIA BHITYCK clelyeT YCTpaHBaTb B JABYXCekK-
IHOHHOM BapHanTe (pHc. 5), NPH KOTOPOM KaxKAas W3 CeKUuHii paGoraer
nonepeMeHHO ¢ WHTEPBaJOM BPeMEeHH [y, ompejeasieMbiM no GopMyJe
(41). PaameuteHne CexXuUil B CTROPE JONIKHO NPOH3BOAUTLCH HA OCHORE
pacueTHoro cosMmelleHHoro npogHas (cM. puc. 1). Ias BKJIOueHHs
# BHIKNIOYEHHS KaXA0#H CeKIHH B NpoeKTe OpPraHH3auuu paGoT AOJIKHH
OLiTh TpeANioXeHH CMelHaabHhle KOHCTPYKTHBHbIE pPelleHHd.

JBYXHHTOUHELIA JOHHBIH BHNYCK CJ€AyeT yCTPaHBaTh Yy OAHOro Ge-
pera oxHocekUHOHHLIM. PaccTos Hue MeX 1y HHTKaMH BAOJb PEKH JONIKHO
COCTaBMAATh

1
lpn = ? MG, (42)

rae Apg ~— war noGouHs.

OTMeTkH yCTheB NaTPYOGKOB  YCTAHABJAMBAIOTCA MO COOTHO-
wenuwo (38).

Bryrpusoauntit BHNYCK MoXeT GLITh pa3Melled B cpeiHeil yacTw
noGoyuleBoOro pycia NpH OAHOHHTOYHOM M OZHOCEKLHOHHOM BAapHAaHTE
ero KOHCTpYKuHH (puc. 6). Maructpaabsnas TpyGa w paccenBaiouiue fa-
TPYOKH AOJKHBEI pa3MelllaThes MO rayOiilne B 30HC, OrpaHHYeHHON Ha-
HBLICLIMM BO3MOXKHHM TIOJIOXKEHHEM AHA H HaMHH3WHKM BO3MOMXKHLIM NO-
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Puc. 6. Pasmetenne BHYTPUBOAHOrO BbiNycKa Npu nobGouHeBOM THNE
pycaoBoro npouecca

A — marncTpaawnas Tpy6a; a, 6, 6 — BapHauTBl PAa3MEWECHHSA paccenpalownx
natpy6xoB. OcCTasibHue 0603HaYeHHd CM. pHC. §

ST ST

Puc. 7. Cxembt pasmewmeHusi HAJBOJHOro BbINMYCKa Npu NoGouHesoMm
TUNe pycaoBoro npoiecca
1, 11, 111 — BapHanTbhl pa3sMelieHHa BhNycKa

Jo)XKeHHeM YPOBHSL BOAH H JIeARHOTO NMOKpPoBa. B 3aucumocTi oT pas-
MepOB 5TOH 30HbI MOTOKA NMPUHHMaeTCs OAWH M3 TpeX BapHAHTOB pas-
MellleHuA natpy6kos (m. 4.26).

Ipr npoekTHpoBaHHH HAXBORHOIO BBHINYCKa CjAelyeT PaccMaTpH-
BaTh TPH BapHaHTa ero pasmeweHus (puc. 7).

BapuaHT nepBuii — OJHOHHTOYHLIH, OAHOCEKNHOHHHIl BHIMYCK €
pacrno/sioxkeHHeM naTpyGKoB Haj cpejiHell YacThblO PeKH, B 30HE OTHOCH-
TeJNbHO CTaOHABHLIX TAYGHH (cM. pHc. 1, 6).

BapuaHT BTOPOHi — OZHOHUTOYHLIA ABYXCeKINHOHHEIR BHITYCK, NPH
KOTOPOM Kax<llast W3 CeKUHi naTpyGKOB pasMellaeTcs y NPOTHBOMOMOXK-
Horo Gepera Ha obuieil MaructpanbHolt TpyGe M paboTaeT nonepemMeHHO
C HHTepBAJIOM BpeMeHH [y, onpeleaseMbiM no popmyJae (41).

BapnaHT TpeTHH — ABYXHHTOYHbIH ONHOCEKLHOHHBIH BLINYCK,
pasMeliaeMbld CO CTOPOHbI OXHOTO Gepera NpH PACCTOSSHHH MeXJYy HHT-
KaMH, onpefiesisieMOM 110 opmyae (42).

Tipu ycrpoficTBe KaXKAOro U3 Tpex BapHAHTOB cAeAyeT YYHTHIBATb
peKOMeHRaUuH NO YCTAHOBJIGHKIO ypOBHell BOAH M jgefoxoaa (m. 3.28),
a Takxe N0 KOHCTPYKIUHH NaTPyGKOB, H3JNOXeHHhe B n. 4.2B.

4.4. Ha yuacTKe PeKH, passHBaloliieMCA NO THNY OrpaHHYeHHOro
MeaHApHPOBAHHA, BO3MOXHO pasmelleHHe JOHHOTO, BHYTPHBOJAHOIO H
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Puc. 8. Pacnonoxenne crsopa ponno: v, HYTPHRBOAHOrO W HAABOANHOTO

PacCenBaOW HX BBINYCKOB NPH OrpaHHYEHHOM MEaHIPHUPOBAHHH
1 — nasanvRuit CTBOP BHNYyCKa; I/ — pesepaubill CTBOP BEITYCKa; T Hauaabnoe

noNlaxenke pyens; 2 — nonokeHHe pycna uepes tn=—[-—n
2 Cu
HaJBOAHOTO  BHIMYCKOB,
CTBOp BEINYCKOB PEKOMEH-
AyeTcs  pa3Memtats Ha
paccroaHur 3/4 Ay oOT
sepxHefl ToYKH neperuda
OCH H3JYYHHH,

Brinyck careAyer pas-
MemaTh €O CTOPOHH BOT-
HyToro Gepera (puc. 8).
HauGonee HageXHo BhI-
nyck 6yaer paboraTh B
TeyeHue BPEMEHH, 33 KO-
TOpOe M3JIy4MHa NepeMe-
cTHTCst Ha Yg Ay, T.€. B

TeYE€HHe
g [ A
131

Puc. 9.6Pacno.nomenue CTBOPOB BHINYCKOB

a P
e rem o YR avune | Tpn | mamnchuon
/ — crBop na nepekare, /1 ~ ctBop B KoHeuHOM fMemeH"H M3AY4MHL Ha
yuacTRe naeca; [/I — cTBOP B HAYARBLHOM Y9aCT- /4 hy cheplyeT yunTHBATEH
Ke nJeca;, [ — yauanbHoe noa0KeHHe OGepera; BO3MOXKHOCTL noONajaHus

2 — KoHEYHOe noNoKeHHe Oepera BHNYCKA B 3aTOHCKYIO
4acTh, KHHEMaTHKa Teue-
HHH# B KOTODO#i HeGaaronpHaTHA AN pa3baejleHHsT CTOYHLIX BOJ.

Bunycku Bcex Tpex THNOB KOHCTPYKIHH PeKOMEHAYeTCsl MPOEKTH-
poBaTh OJHOHHTOYHBLIMH M OJAHOCEKLHOHHBIMH.

Ipu t3<T,, rae T, — pacueTHoe BpeMs SKCHAYaTaUHH, a fy on-
penensiercs no gopmyne (43), creayer NpeAycMOTpeTb B NPOEKTe CO3-
NaHHe B GyaylleM pe3epmioil HUTKH BHNycka (uutka Il Ha puc. 8).

4.5. Ilpu cBoGogHOM MeaHAPMPOBAHWH BOIMOXKIO pasMeleHHe
TpeX BADHAHTOB KOHCTPYKUHH BHITYCKZ B 33BHCHMOCTH OT CTaAMH
PasBHTHA M3JYUHHBbI, CKOPOCTH €€ NJaHoBbIX aehopMauHit ¥ rAyOHHH
Ha BepxHeM H HHXHeM neperarax (puc. 9).

a) Ha panHell cTapMu, xorpa uanyunHa cnojsaet, HeoGXoAHMO
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Puc. 10. Cxema 7
NBYXCeKUWHOHHO- T
ro HaaBOAHONO TTTTTTT
BbINYCKA Ha -
yyacTke CBOGOJ-
HOTO MeEaHJpH-
poBaHud pycaa
!l — cpeMHad ceK-
UM natpy6xos;
/1 — pe3epsnas
CeKILHA NaTpy6GKoB:
! —HagaJjabHoe [1o-
JoxeHHe  pycaa;
2 — KoHeunoe no m
JoXKeHHe pycaa

Puc. 11. Cxema
ABYXCEKUHOHHO-
ro BHYTpHBOAKHO-
ro BbIYCKa Ha
yuacTKe csoboa-
HO MeaHApHpYIO-
uero pycaa
I — cbeMHaa cek.
uus naTpy6KoB;
1l — pe3epBHasn
cexuus narpy6-
Kos; [/ — HavanNb-
Hoe NON0KEHHE
pycna; 2—KoReu-
Hoe MOJOKeHHE
pycaa

PYKOBOACTBOBATLCH NMpaBMJIaMH, DEKOMEHJOBAHHLIMH AJs OrpaHHYEHHO
MeaHAPHPYIOIHX YHacTKOB pycaa (cMm. n. 4.4).

6) Ha cTazuu passopora H3MyUHHBI BOKPYT HEMOABHKHEIX B TJaHe
nepekaTHLIX YYaCTKOB CTBOPHl BHIMYCKOB CJeJyeT pacnosiarath BOJH3H
nepekaToB, rjie NJaHOBhe AedopMallnH GeperoB HaWMeHblLHe,

B) Ha ydyacrke rpeGis nepekata MOMXHO pacnoJaraTh HOHHbIK H
HaJBOAHBIl BLIMYCKH NPH JOCTaTOYHBIX TAYGHHAX B NEepHOX HACTYNJe-
HHSl MHHHMa/bHBIX YDOBHeH 1O ycJOBHAM pa36aBJieHHS CTOYHLIX BOZ,

[Ipx nounom BHINycKe MarucTpanbHas Tpy6a AojaKua GbiTh 3aray6-
JleHa HAa | M HHXKe HAWHH3ILEro NOJOXeHHs IpebHs nepexaTta, a YCThe
naTpy6kop cJjexyeT pacnojaraTe Ha 0,5 M Bhullle HaHGoJee BBICOKHX
rpeGHe#t pycaosuiX ¢popM H Ha 0,5 M HHXKe MHHHMAaJbHOTO YPOBHSA BOALI
M HHXHeHl NMOBEPXHOCTH JIEAAHOro NMOKpOBa.

Hapsoaubiii Buinyck cieflyeT pa3MeliaTh B COOTBETCTBHH C PEKOMEH-
nauHamu n. 4.2s.

r) B ToM cayuae, ecaH NO ycJOBHSIM pa3baBJaeHHst CTOYHBIX BOJ
HJIH BCAEACTBHE FTYOHHHBIX Aedopmauifi HEBO3MOKHO PACNONOMHTD Bhl-
NYCK HAa yuacTKe rpe6HA nepexara, ero CTBOP CMellaeTcs B HayaJo HHXK-
Hell nJecOBOH JIOIHHEI HIH B KOHUEBYIO YacTh BepXHero mnJeca,

Ha Bepxuem neperare (cM. pHc. 9) mpH NOAXOXe MarHCTpaJbHON
TPyGn CO CTOPOHE JieBOrO Oepera CTBOP BLINYCKa cllefyeT pa3mellaThb
B BepXHeH YacTH HHXKHero fnJjeca, a NPH NPOKJAJKe MarHCTpaJ/bHON
TPYOBI CO CTODOHK NpaBoro 6epera — B HHIKHEH 4acTH BepXHero nJjeca.

Ha nuxHeM nepekare (cM. puc. 9) caeayer cobaiofaTh 06paTHIM
NOPAACK pasMellleHHst CTBOPOB BHINYCKa.
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1) B ykasanunix B m. 4.5r cTBOpax BO3MOXKHO pPaclioJOKEHHE KaXe
JOI'0 M3 TPeX THNOB BLINYCKA, HO HanGojiee NPCANOUTHTCALHLIMH SIBJIfA-
10TCSl BapHaHThl UAABOAHOIO H BHYTPHBOAHOrO.

Buinyck# peKOMeHAYeTcsl YCTpaHBaTh OAHOHHTOYHBIMH, HO ABYX-
cekuuonHuiMu (puc. 10, 11). CremHan cekuus I poaxuna yGHparbes no
mepe pasmbiBa Boruyroro Gepera.

JlnuHa pesepsHoit cexuuu Il HasHauaeTcs paBHOIl BeJHYHHe OT-
ABg
crynaenns Gepera ABg 32 BpeMs tg =T * rae Cg — CKOpOCTb CMe-

1eHHs BOrHyTOro Gepera. Bpems f; HazHauaeTcs H3 ycaoBHA cobaiofe-
HHs HepaBeHcTBa In>Ts, rAe Tp — pacueTHHt CPOK SKCIJIYaTalHH
BHITYCKA.

Ipu nasHaueHuH TIAYyOHHBI 3a/0KEHHS MarHCTPaJbHONl TPYGH H
ycTbeB NaTPyOKOB BHYTPHBOJHOTO BhiNYCKa HeO6XOAHMO COOJIOAATH
TpeGoBaHus 1. 3.26.

BHYTpPHBOJHbLIH BRINYCK B CBOGOJHO MeaHAHPYIOLEM DYCJe MOXKeET
nojlepXMHBaTLCA Ha MOHTOHaX (cM. puc. 11);

e) Ha sakiaounTenbHON cTajkH Pa3BHTHS H3JYYHHH, Nepex Opo-
PLIBOM Depellieiika, KOTAa NJaHOBHE NeOPMAIlHH 3aTYXalOT, BO3MOXHO
PAacnoIOXKeHHe BHINYCKOB BAOJbL BCErO KOHTYPa H3NYHUHMHBl NPH COGJIO-
JleHHH NPHBEJeHHLIX BHILIE PeKOMeHJalKil no yyery Aedopmauuii pycaa,
XapaKTePHCTHK YPOBHEBOIO H JIEJOBOTO PEXHMOB H KHHEMATHKH MO-
TOKa.

4,6, Ilpn HesameplIEHHOM MeaHAPHPOBAHHH CTBOP PaCCEMBAIOMIETO
BHITYCKa MOXeT pacrnojaraThCcd Kak B OCHOBHOM pyche, TaK H B CIPAM-
asioieM nporoke. Ilpu Bri6ope mecTa cTBOpa COOPYIKEeHHA HeOGXOAHMO
YUHTLIBaTh, YTO OCHOBHOE PYCJO H CIPAMIAIOUIHA NPOTOK MPOXOAAT B
CBOEM DasBHTHH Da3Hble CTajHH, CBOHCTBEHHEIE PasHLIM THNAaM pycao-
BOTO npolecca: JEeHTOYHOTPAJOBOMY, NOGOUHEBOMY, OrpaHHYeHHOMY
MeaHJpHpPOBaHHIO, cBOGOAHOMY MeaHApHpOBaHHIO (n. 2.19).

IosToMy NpH NpOEKTHPOBAHWH BEINYCKA CJAeAyeT YUHTHIBATHL pe-
KOMeHJal#H 110 ero pasMelle HI0 H BLIGOpY KOHCTPYKTHBHOTO BapHaHTa
B 32BHCHMOCTH OT BO3MOXXHOCTH MOSABJIEHHS B NpefesiaXx PacCUHTaHHOTO
CpOKa SKCIJyaTallid YKasaHHLIX THIOB PYCJOBOro mponecca (cM.
nn., 4.2—4.5). KpoMe TOro, He peKOMeHAYeTCA:

pasMemath CTBOD BHINYCKa HHXKe pa3pabaThiBaiolllerocst npoToxa;

yCcTpaHBaTL B HeM B MOMEHT aKTHBHOM pa3paboTKH B LIHPHHY CHPAM-
JAIOLerocss NPOTOKAa pacCceHBalOUlHil BHNYCK;

pacnoJsiaraTh BLINYCK B YXBOCTbE OCTPOBA.

4.7. Ilpu pasMelleHHH BLINYCKa Ha yYacTKe MHOTOPYyKaBHOro pycaa
cllelyeT PYKOBOACTBOBATHCHA CJAEAYIOIHMH YKasaHHAMH:

npHu nofiMeHHOH MHOTOPYKaBHOCTH MOTYT NPHMEHSTBCH BCE THIBI
BEINYCKa. BuiGop KOHKPETHOTO THNAa W MecTa pasMelleHHS AOJXeH Om-
penenaTbCA TUIIOM PYCJOBOrO npoiiecca B NMPpOTOKE H CTaAHeﬁ €ro pas-
212‘":1 H NPOH3BOAHTbCS B COOTBETCTBHH C PEKOMeHAaUHAMH N, 4,2—

<y

NpH OCEPEAKOBOM THIE DYCAOBOTO NPOLECCa BHYTPHUBOAHHEI BHI-
NyCK NPHMEHATb Hellejecoobpa3Ho, Hau6ogblUlee NPeANOYTeHHE CHEAYeT
OTZAaBaTh HAJBOAHOMY BBLINYCKY.

JlonHblft BHINYCK MOMKET YCTPAHBAThCA B ABYX BapHaHTax:

OJHOHHTOUHHIA — ¢ AJMHHOH HHTKH, PaBHON LIMPHHEe PEKH B MecTe
ee HauHGOJBLLIETO CYXEHHS, NPH STOM NaTPYOGKH YCTaHaBJHBAaIOTCA 1O
BCEH JJHHE MarucTpaabHOH TPYObi;

30



JBYXHUTOUHBIH — y OJHOTO Gepera NpH ABHIKEHHH BJOAb HEro oce-
pPelKOB B COOTBETCTBHM C PeKOMeHJauHsMH n. 4.3.

4.8. [Ipn coopyXeHHH BLINYCKa B 30HE BBLIKJHHHBAHHA TNojNoOpa
AONXKHB coGJloAaThes ofiiKe TpeGoBamus n. 4.1 ¥ pekoMmenjauuu, co-
OTBETCTBYIOLIHE TOMY HWJH WHOMY THNY pycJoBOro npouecca (n. 2.32—
2.36 u 4.2—4.7), HaGalofaomemMycd B KOHKPETHOM MeCTe pa3MelleHHs
CTBOPA COOPYIKEHHS.

Kpowme toro, nenecooc6pa3sHo NpHUMeHATb HaABOAHLIH H BHYTDHBOA-
HbIil THOIB BHIMYCKOB, HaJBOAHMKI THN yCTPaHBaTh B BepXHell H cpenHel
YacTH 30Hbl BHIKJAHHHBaHHA NOANOPa, BHYTPHBOAHLIA — Ha cPefHEM H
HHXKHEM YYacTKaX SOHH BHIKJHHWBaHHs NoAmopa.

He pexoMenayeTcsi pasmewmlaTh BMIYCKH Ha yuacTkax rpeGxeft ne-
péxaTtoB, BO BTODOCTeNEHHBIX NPOTOKaXx, Ha NpHBEPXaX H YXBOCTbAX
OCTPOBOB ¥ OCEpPEAKOB,

4.9. B HuxHuX 6beax rHAPOY3JNOB pa3MellleHHe pacCeHBaIoUIHX
BBHINYCKOB JIOJIXKXHO NPOH3BOAHTLCA C yyeTOM oOWHX TpeGoBaHmit m. 4.1
H PpeKOMeHJAalHH, COOTBETCTBYIOUHX KOHKPETHOMY THNY pYCJOBOTO
npouecca, B MecTe PacnoJOXeHHs CTBOpa Bhnycka (nm. 2.37—2.49 u
4.2—4.7). Cnepyer TakXe BHINOJHATH CAelylouiHe TpeGOBaHHI:

B 30HaX CYTOYHOTO M HeJeJbHOrO PeryJHpoBaHRs cCJeAyeT pa3Me-
1aTh HalBOAHBIA M BHYTPHBOAHBIR BRINYCKH;

Ha NPHILIOTHHHOM y4acTKe 30Hb CYyTOYHOTO PEry/IHPOBaHHA BHYTPH-
BOAHBIH BHINYCK cJAefyeT pacnosaraTh Bhiule 6apa, 06pa3oBaHHOro npo-
AYKTaMH pa3mbiBa NPHIJIOTHHHON SIMBI;

HaJBOJHbIH ¥ BHYTPHBOAHBIN BRINYCKH HAa y4acTKe 30HB CYTOYHOrO
H HeJleJIbHOrO PeryJHpoBaHKA CJAeRYyeT pachoJiaraTh CO CTOPOHHI 6ojee
yctoiiuuoro 6epera;

He PeKOMEeHJAYeTcs pacnojaraTh CTBOPH PAcCeHBAIONIHX BHNYCKOB
BO BTODOCTENEHHHX NPOTOKaX Ha yYacTKe Bcero HHxHero Obeda.

Buibop ycnosuit, obecneunsalomnx sddekTHBHOE HauvaJbHOE
paz6aBsaenne CTOUYHBIX BOJ

4.10. K uncny ocHOBHEIX (aKTopos, onpefensiominx 3¢dexTHB-
HOCTb pa36aB/ieHHs CTOMHHIX BOJ Ha MajJbX PAacCTOAHHAX OT CTBOPA Bhl-
nycKa, OTHOCATCH:

KOHCTDYKHHSI OroJIOBKa;

cnocob conpaXKeHUs CTPY# PevyHOro NOTOKAa CO CTPYSAMH BHINYCKa;

COOTHOLLIEHHE CKODOCTH PEUHOro NMoToKa BOAM3H YCTbA OTOJIOBKA
H CKOPOCTH MCTEMEHHS CTPYH BHINYCKa.

Yyer sTHX (paKTOpPOB NPH NPOEKTHPOBaHHH PacCeHBAIOULHX BHINYC-
KOB [03BOJISIeT B HECSITKH Pa3 MOBLICHTh KPaTHOCTh HayajJbHOTO pas-
GaBJleHHS.

4.11. B xauectBe HauGoJee pallHOHaJAbHHX KOHCTPYKIHi OTOJOB-
KOB pYCJAOBEIX BHINYCKOB PeKOMeHAyloTcsi paspaboTaunnle JleHBojo-
KaHaJINpoeKTOM TPH BapHaHTa TPy6dYaTOro OroJoBKa:

CO BCTPEYHBIM KOHYCOM;

€ KOHHYEeCKHM pacTreKareseM;

C KOHHYECKHM DacTeKatesieM M KOJMbIeBBIMH AHadbparMaMH.

B KkauecTse ONTHMaABLIIOrO pasMepa OroJOBKOB BCEX TPex KOHCTPYK-
LHt peKoMeliaiyeTest THIOBOM paaMep ¢ Hapy>KIILIM JHAMETPOM MOJIBOAS-
meft TpyGn 274 MM (CM. THNOROH NPOeKT «JleTallk U y3abl pacceHBaIOMHX
BLINYCKOB cTOYHBIX BOA», I'TIH JlenBojgokaHaNnmpoeKT).

4.12, CTpylo BHINYCKAa PeKOMEHJyeTcsl HaNMpaBJAATbL B PEUHOH Mo-
TOK OJHHM H3 CJelYUHX cnoco6oB:



BEPTHKaJILHO OT JHA K NOBEPXHOCTH NMOTOKA;

BEPTHKaJbHO Yepe3 CBOGOAHYIO NMOBEPXHOCTh NMOTOKA KO ARY;

nox yraom 30° or AHa K NOBEPXHOCTH, NO TEUEHHIO,

4.13. B 3aBHCHMOCTH OT TEXHHYECKHX H MOLLHOCTHHIX XapaKTepHuc-
THK COOpYyxXeHHH pacceHBaloOLlero BLINYCKa PEKOMEHAYETCH NPHMEHSTh
COOTHOWEHHe CKOPOCTH BHIMYCKA W CKOPOCTH NMoToKa oT 1 go 10,

CKopocTh HMCTEUEHHs CTPYH BHINYCKA MOMKET OCYUIECTBAATHCH B ABYX
BapPHAHTaX: C NPONOPILHOHANBHEIM YBEJIHUGHHIO CKOPOCTH YBeJHYEHHEM
pacxoja CTpyH (BapHAHT C MOCTOSHHBIM JHaMeTPOM OrOJIOBKa); C Npo-
NOPILHOHA/bLELIM YBEJHYEHHIO CKODOCTH YMeHbIIEHHeM NJoWajid nore-
PEYHOrO CeYeHHS YCThS OroJosKa (BapHAHT ¢ MOCTOAHHLIM PacxojoM
CTPYH BHINYCKa).

4.14. Tor UK HHOM BapHAHT COYETaHHA onpeneasiounx sdppexTus-
HOCTb pasbaBieHHS (PakTOPOB CleAyeT NPHHHMATh C YHeTOM KOMIJIeKca
F HAPOJIOTHUYECKHX YCJNOBHH H XO03fACTBEHHON OCBOGHHOCTH pEeKH,

4.15. B cayuasix, Korza no ruAPOJOrHYECKHM YC/JIOBHHAM 1eJdeco-
06pa3Ho yCTpPOHCTBO JOHHOTO HJIH BHYTPHBOLHOrO BhHIYCKa, PeKOMEH-
AYIOTCS cJelyiolllHe BapHaHTHl c6poca CTOYHBIX BOA (CM. NpHJA. 3,
taba. 18):

NPH 3HAaYMTEJbHOM CKOPOCTH noroxa -— BapuaHTel Ila u I[lla;

TIPH MaJoii CKOPOCTH NMOTOKa — BapHaHT la.

Hau6onee mpepnoututensHuiMy apasforca BapHalth I u 111 kou-
CTPYKUHH OroOJOBKa.

CooTHolIeHHe CKOPOCTH BHITYCKAa H CKOPOCTH MOTOKa cJeiyeT MOJ-
6upaTb ¢ y4eTOM HOMOKEHHHA 1. 4.13 H B 3aBHCHMOCTH OT BO3MOMKHOI
NPOTAXKEHHOCTH (PPOHT2 PaccPejOTOYeHHS CTOYHHX BOX.

4.16. B cayuyasx, Xorxa No rHAPOJOTHYECKHM YCJOBHSAM Illes1eco-
06pasHO YCTPOHCTBO HAaJBOAHOIrO BHITYCKa, PEKOMEHAYIOTCS BapHaHTH
16, 116, I116. TlpeanmoyTHTeNbHEMHE KOHCTDYKIHAMH OT'OJIOBKOB B YC-
inosmllx MaJIbiX H CDeAHHX TYGHH (10 4 M) cJefyeT CYATATb BADHAHTHI

u 111,

Bapuant 1l XOHCTPYKUHH OTOJNIOBKA NpeANOYTHTENEH TOJBKO B
ciyuae 60bLON FAYGHHE B CTBOPE BHINYCKa (6ojee 4 M), TaK Kak nmpH
5TOM CTPYS BHNYCKa, COXPAHAIONLAA LEeJOCTHOCTh Ha GoJbliieM paccTos-
HHH OT YCThfl OTOJIOBKA, ray6ike NDPOHHKAET B PeYHON MOTOK 4epes ero
MOBEePXHOCTh M 6ojee 3(DeKTHBHO HACHILLACT BOAHYIO CPeAy KHCJIOPO-
oM.
4.17. BapyauTol HaNpaBJeHUS CTPYH BHINYCKA NPOTHB TEUEHHS
NOTOKa He PEKOMEHAYIOTCHA, TAK KaK B 3TOM Cjyuae HM3-3a BCTPEIHOTO
ABHXKEHHsI CTPYH BLINYCKAa HA HAaUaJbHOM yyacTKe KOHIEHTPaUHs CTOY-
HEIX BOJ HeNOCPeACTBEHHO BHIlle CTBOP2 BHNYCKa YABaWBAETCS, a HHXKe
HEro pacnpefeJsercs Kpafiie HepasHOMepPHO MO ceueHHIo cTpyH. Kpome
TOTO, MM BCTPEUHOM BAPHAHTE CONPSIKEHHA CTPYit BBUIYCKA U NOTOKaA
CHJIa PEaKIHH CTPYH BHIIYCKA CKJAAHBAETCA C CHAOH BO3REACTBHA MO-
TOKa Ha COOpPYyXKeHHe, YTO MOXKET MPHBECTH K yTpaTe €ro YCTOHUHBOCTH.

4.18. Tlpu npouHx paBHHIX YCJAOBHAX CAERYET OTAABATb NMpeanoure-
HHe HAaJABOXHOMY BBINYCKY CTOYHHIX BOJA, TaK KaK B 3TOM CJyuae NOMHMO
s¢dekTHBHOrO HavaAbHOTO pPa3GaBieHHs O6eCNeYHBAETCS NOCTOSAHHAA
aspauMs pednsXx H CTOUHLIX BOA. KpoMe Toro, camo coopysernne Jerko
ACCTYNMHO AAst OOCJHYXHBAHHSI, KOHTPOAS W ynpasJeHus (HanpHMep,
JerKo OCyllecTBASIETCA MepepacnpefesyeHne YacTHHX PACXOA0B CTOUNEIX
BOJ B CBA3H C CE30HHLMH H3MEHEHHSIMH CTPYKTYpH BTOPHUHBIX TeUeHHH
HJIN MOJSA OCPEeAHEHHBIX CKopocTeii).
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5. PEKOMEHJAAUHH N0 CTABUJIU3ALHHU PYCIIA
HA YYACTKE PASMEUEHHSA BbINMYCKOB CTOYHBIX BOJ

O6uine nonoxenus

5.1. Crabuausanus pycna Ha y9acTKe pasMemeHHsI BHIIYCKa KO-
Ha OpThH HATpaBJIeHa:

Ha npelOTBpallleHHe HeGIaronpuaTHON AN yCaOBHA SKCNAYaTalLlHA
BHINYCKA Hanpas/jeHHocTH AedopMaluit pycsa H NnofiMel;

Ha ofecrneuyenHe HeoO6XOAHMOMN MO YCJAOBHAM Da36GaBJEHHS CTOYHBIX
BOJ BOJAHOCTH MOTOKa B CTBOpE BRINYCKa Ha pacyeTHHIH IepHOJ] ero
9KCINIyaTanHH;

Ha nosueHte 3¢GpeKTHBHOCTH paboThl H YA HHEHHE CPOKA HKCIAY-
aTallHH BHINYCKOB, Pa3MeIIeHHHX B COOTBETCTBHH C PEKOMEHAaUSMH
nm. 4.1—4.18.

5.2. Ilpu paspa6orke npoeKTa CTaGHIH3ALHH CJAelyeT NPOH3IBOAHTD
CpaBHeHHEe CTOMMOCTH MEpPONPHATHR NO cTaGHJIH3aUHH CO CTOMMOCTHIO
coopyrkeHH#t BHNycka. MeponpuaTHA no cTaGHJIH3aUHH clAefyeT NMpo-
BOAHTH B TOM CJydae, ecaH AOKa3aHa BO3MOXHOCTh BLIXOJla BHIyCKa H3
CTPOs MO YCAOBHSAM PYCJA0BOTO npollecca B TeYeHHe pacyeTHOro cpoka Ty
SKCNJyaTallHH STOTO COOpYxKenuusa. B cnyyae ABYKPATHOTO IpeBhIIEHHS
CTOHMOCTH MepONPHATHH Mo cTabuausannu, obeclneuyHBaIOIHX €ro Ha-
JexHylo paboTy B TeueHHE PacueTHOro cpoka T's, HAA CTOKMOCTBIO Bbi-
nycKa cjaelyeT pacCMOTPETh lies1ecoo6pasHOCTb BO3BEIEHHS BTOPOTO Bhi-
nycka.

5.3. Ilpy npoeKTHPOBAHHH CHCTEMH HHMKEHEPHBIX MePONpUATHHA
clefyerT YYHTHBATh BO3MOXHOCTh AKTHBH3aLlHH 3TOH CHCTeMOil ecrecT-
BEHHOr0 pPYCJOBOrO NpOLEcca B CTBOPE BHINYCKAa B HeGAaronpHsITHOM
AJisi ero paGoTe HanpaBJEHMH.

5.4. B HacTosmkx PexoMeHIAauMsX He perjJaMeHTHDYIOTCS Npa-
BHJI2 NPOEKTHPOBAHMS HHXKEHEDHHX MEpPONpPHITHH MO cTabuausannu
pycia ¥ NOAMH, a JHIIb YKAa3BBAETCH HA NPHHIMIHAAbLHYIO BO3MOXKHOCTD
H HeoGXOAHMOCTb HX ocymecTsielus. IIpu mpoeKTHpOBaHMHM HHIXKe-
HEPHLIX MEpONPHATHII CJeAyeT NONb3OBaTbCH CMELHAJbHLIMH BeHOM-
CTBEHHBIMH DYKOBOJACTBAaMH.

CocTas MepPONPHATHI MO CTAGKIM3AUNN PEKU HA YHACTKE pasMeleHHs
BHIyCKA

5.5. B xauecTRe MeponpuaTHH no cTaGHIHM3aUHH pycJaa cJAeAyeT
paccMaTpHBaTh CleRyiouHe paGoThi:

TpH JIEHTOTHOTPANOBOM, NMOGOYHEBOM M OCEPEJKOBOM THMaxX Npo-
necca, pa3’BHBAKIIHXCA XaK B OCHOBHOM pyche, TaKk M B NPOTOKAX:

KpenJaeHnune Gepera pycia, K KOTOPOMY NPHMHKaeT BHIYCK;

OJHOCTOPOHHEe HJH ABYCTOPOHHee CTeCHEHME pycsa noJaysanpy-
RaMH;

OTTOpPXeHUue Me30(hopM AHOYIITYGHTENbHLIMH NPOPE3AMH;

NMpH MEaHAPDHPYIOLHX pychaax:

Kpenaenue Gepera Ha cTafiHH Pa3BoOpoTa cBOGORHO MeaHApHpYlouLeii
H3NyunHH B paiioHe ydacTKos neperufa pycaa;

KpenJieHHe H3JYYHHb He3aBEPIIEHHOrO MeaHAPHPYIOUIEro pycnaa
Ha 3aBeplualomei CTafHd HX pasBHTHA;

He PEeKOMCHAYCTCA KpemyicHHe Gepera cilof3aloliHX H3JAYYHH;

He pexoMeHZyeTcs KpemjeHne Gepera cnpsaM/IAIOMEro NpoToKa nNpu
He3aBepLUEHHOM MeaHAPHPOBAHHH, €CJIH NPOTOK HAXOJAHTCS B aKTHBHOIN
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CTajiHH PasSBHTHSA, a TaKxXe NepeKPHBAHHE ero Ha paHHel CTajHH pas-
BHTHS,;

NpH MHOTOPYKABHHX pycJax:

NepeKpHTHEe PYKABOB SaNpyAaMH;

yCTPOACTBO XHOYIMyOHTEeNbHHX Npopeseil B PyKaBaXx;

yCTpOHCTBO MOAYSanNpyA Ha BXOAAX B PYKapa.

5.6. K uncay meponpusaTHii 00 cTabHAH3aUKH NOMMH CJeAyeT OT-
HOCHTB:

NepeKpHTHe MOAMEHHHX IPOTOK;

coXpaHeHHE €CTeCTBEHHOH IOBEDXHOCTH MOMMBI IIPH NPOHM3BOACTBE
Ha Hell CTPOHTEJbHBIX paboT;

BOCCTaHOBJIEHHE IOBPeXJEHRH INpPH CTPOHTENbHHIX pa6oTax mMoO-
BEPXHOCTH NOH#MEL.

5.7. B kavectse MeponpHuATHAi no OGBOAHEHHIO YYacTKa PeKH B
CTBOpE CEKIHMH pacceHBaOIHX NaTpYOKOB clefyeT npeAycMaTPHUBATL:

OTTOpXKeHHe Me3odopM;

BHITIOJIHEHHE CIPAMAAIONIHX H OGBOLHHTENILHBIX NIpOpe3ell HA yuacT-
Kax 3aTOHCKHX YacTeli H Ha BXOJaX B PyKaBa, Tie PacnoJOXeH BhNYCK;

BBINIOJIHEHHE CHPAMJIAIOUMHX HWJIH OOBOAHHTEJNBHHIX KaHaJOB Ha
yuacTKax NOHMEeHHBIX MaCCHBOB,

nepeKpLITHE NPOTOKOB, OTBJEKAIOUIMX PacXoj BOARI;

CTECHEHHe PYyc/a Nony3anpyaaMmu.

PACCEHWBAIKOWHE BbINYCKH CTOYHbLIX BOJ,
HA BOANOEMAX

6. PACYET CKOPOCTH BETPOBOIO TEYEHUA
HA OTKPbITOA AKBATOPUH BOJAOEMA M 3AJINBA

MpubaveHHas OLEHKA M YTOMHEHHHH pacuer CKOPOCTH

6.1. OGurHe YepTh IHPKYJASIHH BOJ B BOJJOEME B c/yuae OTCYTCTBHS
JLaHHEIX HAaTYPHBIX CHEMOK TeUeHHA NPH THNOBLIX BETPOBHIX CHTYaLUAX
YCTAHABJAHBAIOTCA NYTeM DacCMOTPEHHS CXeM, NPEeACTABACHHHX B
npuJ. 4. AHaJOTHUHKE CBEJICHHA IS OTKPHITHX ITHPOKHUX 32aJIHBOB yCTa-
HaBJHBAIOTCA MO CXeMaM NpHJ. 4.

6.2. YcraHoBJeHHe NPeoOJARAOUIHX H MAJOBEPOATHHIX CXEM LLHp-
KyJsILHH BOJX B BOJioeMe M 3aJiHBE OCYIIECTBJSETCA HAa OCHOBAaHHH CBe-
JeHHil 0 MOBTOPAEMOCTH THNOBHX BETPOBHX CHTYaHH MWJIH MO JaHHBEIM
O NOBTOPSIEMOCTH BETPOB Pa3aHYHON CKOPOCTH 1O HanpasJeHHSM B
penpe3eHTaTHBHHX VI BOAHOro 06beKTa MyHKTaX METEOpPOJOTHUECKHX
Habnonennii. Ha ocHOBaHHH 3THX CBeAEGHHN YCTaHaBJAHMBAlOTCH Ipe-
obaajalomuii BHA BETPOBOTO TedeHHH (ApeildoBOe, KOMNEHCAHOHHOE
uan xpeiipopoe ¢ KOMNEHCalHOHHLIM) H HanpaBJeHHe npeobaajaiomero
nepeHoca BOJX Ha ydYacTKe Pa3MelleHHS PacCeHBAIOIIero BHINMYCKa CTOY-
HBIX BOJA.

6.3. Ina npuGankeHHOR OLEHKH CKOPOCTH BETPOBOFO TEYEHHN B
noBepXHOCTHOM c¢Joe (B npenesnax 0—20 cM) peKoMeHAyeTCs NOJb30-
BaTbCA BETPOBHIM KO3(ODHIHEHTOM, NPEACTABJAAIOUIHM cO60# OTHOLUIEHHE
ckopoctu Tevenus (V) x ckopocth BeTpa (Wyo) H B clyuae BLIpaXKeHHH
V, eM/c, a Wyp, M/c, TOKA3HBAIOMUM, KAKYIO A0JI0 B NPONEHTAX CKOPOCTh
TeYeHHS COCTaBJAAET OT cKopocTh Betpa (K=V/W,).

6.4. Ons ycranosupmerocs ApeiidoBOro TeUeHHs, He HCKAXKEHHOIo
BJAHSAHHEM CTOKOBHIX H KOMIEHCALHOHHHX BETPOBHIX TEUECHHIl, NPH Tay-
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Ta6bnuna 2

OTHOCHTENbHAY
/i 0 0,4
ray6una HM 3 2 1.5 1 0,8 ,6

Berposoi koad-
¢unuent K=V/W,, | 1,06 | 1,04 | 0,98 | 0,86 | 0,77 | 0,64 | 0,48

O6uHax 2—15 M ocpeaneHHas BeJHYHHA BeTPOBOro KoahdpuuHEeHTa npu-
HHMaeTcsa paBHO# 1,7,

6.5. B cayuae onHoppemeHHOro AeficTBHA ApefipoBoro U KoMneHca-
IIHOHHOTO TeYEHHH BCTPEYHOro Halpap/eHHs BeTPoBhie KO3DhHUHEHTH

HEOGXOJHMO ONpefieNsiTh NO TabM. 2 B 3aBHCHMMOCTH OT OTHOCHTEJbHON
rAYOHHEL.

Ilpu stom npepanosaraercsi, YTo ApeiioBOe TeYeHHE OXBATLIBAET
BEPXHIOI0 4YacThb BepTHKaln (1/3—1/5), a koMneHcauHOHHOE TeMeHHe —
HUXHIOW (2/3—4/5) ¥ N0 YCJ0BHAM BO3KHKHOBEHUSA ABJASETCH BETPOBHIM
TeYeHUeM.

6.6. B Bonoemax c ray6uHamd GoJee 15 M B yCJHOBUSX, Koraa

ApeiidoBoe TeueHHe OXBaThiBaeT He MeHee 1/3 H, a 3HaueHus Geapas-
H

MEpHOTro OTHOILEeHU S T>>3’ BeTpoBHE KO3 hHIHEHTH YBEJHYHBAIOTCS

H npubaHKalOTCa K 3HaveHulo 1,7.
6.7. YTouHeHHble 3HAYEHHS CKOPOCTH B NOBEPXHOCTIOM cJoe Apeii-
¢oBoro reueHHa Vygg, M/C, OXBATLIBAIOUIEM BCIO TOMULY BOLH, PEKOMEH-

Ayercst BHUHCAATE 1o dopmye

H
_¥,103=2 ,7.10—3 [0, l11g > -+ (0,008C - 0,35)3] Wio., (44)

rae H — ray6HBa BepTHKaJH, M;

% — CpelHss JJUHAa BOXH B CHCTeMe NpH 3a4aHHON CKOPOCTH M Ha-
npasJjieHHH BeTpa, M;

W10 — cKkopocTb Berpa Ha nricoTe 10 M HaJ MOBEPXHOCThIO BOABI, M/c;
1
C=H. T (€ — koadpounnenr Illean).

3HaueHHe % DPH PacUETHHIX CKOPOCTHX BeTpa CJeLyeT ONpefe]dTh
B cootBeTcTBUH c ri1apoit CHull no Harpyskam H Bo3geficTBHAM Ha THAPO-
TeXHHYECKHE COOpYIKeHHH.

6.8. B cryuae cosMecTHoro peiictBHa apefipoBoro ¥ Kommenca-
LHOHHOI'O TeYeHHH HPOTHBOMOJOXHWX HaNpasJdeHHAi CKOPOCTh B 1O-
BEepXHOCTHOM caoe Vpos, M/c, paBHa

-—

-

H
_;(non = 1,4. 10""‘[0,33 Ig x -+ (0,008C - 0,35)3] Wie. (45)
<

6.9. Cpesilnsis Ha BePpTHKaJiH CKODOCTh ApefihoBoro teyeHHd, npo-
HHKamoulero Ao A#Ha, Bhipaxaercs ¢opmynod

f
_|_/>cp = 0y35_1£non ( 2—Ig T) ’ (46)

a B cJaydYae COBMECTHOro JeicTBHS JpeH(}OBOrO H KOMIEHCALHOHHOTO
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TeueHH i MPOTHBONONOKHBIX nanpasnenuﬁ - TIDHGJIHH(GHHO no cooTio-
UICHHIO

| Vlcp =0,31Vuos. 47
- >
< <~
6.10. Popmyant (44)—(47) NPHMEHHMH K OTKPHTOMY BOROEMY H
DIHPOKHM 3aJIHBaM B cJy4ae, e€cJdd FJIYGHHA YKJIaALIBaeTCA B yKa3aH-
Hbl€ BHIUE NMPeAesn 2—15 M H NPEeBHIUAET KPHTHIECKYIO TIyCUHY Hyp:
(Hyp = 1’28hl%' rae hl%_ sbicoTa BOJIHE 1 % -Holl o6ecrneueH-

HOCTH).

6.11. KpoMe ykasaHHHX (GOpMyJa AAs OnpejeseHHsl CPefiHeil CKO-
POCTH APeH(OBOro TeueHHst B OTKPHTOM BOJOeMe PEKOMEHAYETCS TaKiKe
¢dopmyaa (117) A. B. Kapaywesa. 3ta ¢opmyJa NpUBOAHT K HECKOALKO
3aBHIICHHBIM 3HaYeHUAM CKODOCTH TeYeHHs, ueM ¢popmy.anl (44) u (46).

6.12. Ilpu pacueTax cpeaHeil CKOPOCTH BETPOBLIX TEHCHMI JJIsS
KPYNHHX BONOEMOB HJIH MX YYacTKOB, HMEIOMHX TYGHHbH HECKOJBLKO
JeCATKOB HJIH COTEH METPOB, B YCJOBHSX OAHHAKOBOH NJOTHOCTH BOJ
N0 BEPTHKANH HeOOXOAMMO YUHTHIBATb CTEeNEHb Pa3sBHTHA TeyeHHs, IO-
CKOJIbKY €r0 yCTAaHOBHBIIEeCs COCTOSHHE NOCTHraeTcs HHOrJa TOJLKO
4Yepe3 HeCKOJBKO AECATKOB YacOB HENPEPHIBHOrO AEACTBUSA LITOPMOBOIO
BeTpa.

p6.13. O6mas HpOoJOJIKHTENLHOCTE NEPHOZA PA3BHTHR BeTPOBOrC
Teyenusa Ty, u, onpepenasiercs no dopmyne
(Vy)epHcep
’

Wio
rae (Vy)op — CPeAHsfl Ha BEPTHKAJU CKOPOCTb YCTAHOBUBLIETOCS BeT-
POBOTO TeueHHs, olpeAeaseMas no ¢opmyaam (46) u (47), m/c;

Wi — cKOpocTh BeTpa, NpHBeAeHHas K BhicoTe 10 M Haj ypoBHeM
BOJARI, M/C;
Hep — cpepusaa rayOGuHa BOJOeMa HJIH HacTHYHO 000CO6/AEHHOTO
paiiora, M;
kg — koadpduULHEHT, paBHH 277.

6.14. OTHOCHTENBHYIO BETHYHHY CPefHell Ha BEPTHKAJH CKOPOCTH
HJH OTHOCHTeJbHYIO BeJHYHHY SJEeMeHTapHOTO pacxoja BOAb AR 3a-
AaHHOTO HHTepBaJ/jla BpeMeHH Da3BHTHA TEUeHHs DEKOMEHJyeTcs onpe-
Zeanth no Qopmyae

(Vi)ep o 1—(1— Ti \2.5
(Vydep 9y Ty ’

thae (Vi)ep H gi — cpelnHne Ha BePTHKaJH CKOPOCTh M 3JAEMEHTAPHHI
Pacxoj BETPOBOTO TeYeHHS B KOHIE 3ajaHHOro HHTepBaJta BpeMend T,

(Vy)ep: 9v 1 Ty — 3HauEHHS YKa3aHHBIX 3JIEMEHTOB YCTAHOBHBIle-
rocs BeTPOBOro TE€YEHHA.

Jas onpeneseHHs] HeNnpepLBHOM NPOAOJMHTENLHOCTH AelcTBHA
LITOPMOBBIX BETPOB Pa3jIHUHON CKOPOCTH HCMOJNBL3YIOTCA AaHHble GaH-
Kafilled K RHTepecyiolleMy YYacTKy BOAOEMa penpeseHTaTHBHOA Me-
TEOPOJMOrHYECKOH CTAaHNMH HAH JahHple CnpaBouHHKa NO KJAKMaTy
(u. 111, Berep).

6.15. XapakTepHCTHKH BeTPOBHIX TeYeHHii onpejeasioTcs AJNs pac-
YeTHHIX CKOPOCTeH BeTpa, Ha3HauaeMblX B COOTBETCTBHH C TPeGOBaHUSIMH
raasn CHHIT no HarpyskaM H B0o3AefiCTBHAM Ha THAPOTEXHHYECKHE CO-
OpYXeHHS H KJacCOM KaNHTaJbHOCTH COOpyXeHWH. B oTBeTcTBEHHBIX
Clyu4asX M NpPH HaJNHYHM HeOOXOAHMBIX CBeleHHI HJA Y4acTKOB pas-

Ty == ko (48)

(49)
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5 1 15 uly
0 [ o g v, /ucp
1212 -25 0 25 5
HlA~0% ] " 0 [~
06— /
025
0,25 /(
a5 a5
75 a7s
Hla~ 4 1.2
24 - 0,8
By is: , -
1 z/w
P
Puc. 13. O6o6uenHas Ge3s-
Puc. 12. O6o6umenunie OGe3paamepHbie pasmephas KpuBas pac-
KpHBbie paclpeaeJeHUsi Ha BePTHKANM npeaeneHHs N0 BepTHKAAH
CKOPOCTH OAHOHANPaBJCHHOTO BETPOBO- CKOPOCTH  pasHoHanpas-
T0 TeYeHHS NPYU PA3AMYHLIX 3HAYEHHAX neHnoro no raybune mert-

“ H
OTHOCHTEJNLHOH rayGuHb x poBoro TEHEHHS

MeleHHsl COODYXKEeHH#t B npejesax OTKPHITHIX aKBaTOpHH BOROEMOB H
3a/lHBOB iKeJaTeJMbHO ONpefleIfTh PeXHMHO-KIHMATHYECKHe XapakTe-
PHCTHKH BEeTPOBHIX H CYMMapHBIX TeyeHHH. Jl1g 3TOr0 MOXHO BOCHOJb-
30BaThCst pexoMeHAauuamy nn. 9.1—9.8.

6.16. PacnpeneseHHe CKOpPOCTH YycTaHOBMBLIerocs jApefiosoro
TE€YeHHUsT, OXBATHBAIOUIETO BCIO TOJILY BOABI, MOXKHO MOJYYHTL 110 PHC. 12,

A
Ha KOTOPOM mnpHBeleHH Ge3pa3MepHbie KPHBLIE VLcip= f(?) Adst

. . H
HECKONBKHX 3HAUYCHHH OTHOCHTEJALHOU r.uyﬁnuu —'X‘

6.17. Pacnpenenenne CKOpOCTH YCTAHOBHBILErOCS BETPOBOTO Te-
YeHHst B YCJOBHSX ONHOBpeMeHHOro AeficTBHA ApeiidoBOro W Kommnex-
CallHOHHOTO TeYeHHH NPOTHBONOJOXKHOTO HANpaBJeHHS MOXKHO NOAY-
YATH No 0606meHHOi Ge3pa3mepHoit Kpuso#l (puc. 13), koropas obecrne-
YHBaeT NOJYYCHHE MpPHeMJIEMbLIX Pe3yJbTaTOB B AKaNa3oHe OTHOCHTeNb-

HbIX TAYOHH %-1:0,5—5.

Typ6ynenTH2s BA3KOCTb B BETPOBBIX TeYEHHAX

6.18. BeanunHa xHHeMaTH4YeCKOTO Ko3thdHuHeHTa TypOyJaeHTHOI
BASKOCTH Apel(oBOro MU KOMNEHCAIlHOHHOIO TedYeHHH, OXBaTHIBAIOUIHUX
BCIO TOJIILY BOJbI, MOXeT OLITh BhIpaXKeHa 3aBHCHMOCTHIO

D=f(,Hd,M, (50)
rae V — cpeausia la BEPTHKAAN CKOPOCTL TEHEHHH;

H — ray6una;
A — AJRHA BOJIGI.
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Besnuina A yuuTLiBaeT BAHSAHHE BONHOBLIX ABHXKeHHIT YacTHIL KHA-
KOCTH Ha TypOyJamH3auuio noToka.

6.19. Cpennsn na BEePTHKAJM BeJHYHHA KHIEMATHYECKOIO KO3(-
duuvenTta TypOyJentHoll Ba3kocTH, m%/c, ApelidoBOro Teuewusa, oxma-
THIBAWILETO BCIO TOMILY BOALI, ONpeAensercs no Gopmyne

_D>Cp =0,50-10—¢ [_&;p - (Uv)cp] A (61
Hau Dep =0,60-107ygpk. (52)

6.20. B cayuae cosMecTHOro jeficTBHst ApefipoBOro M XoMhewca-
[HOHHOrO TeueHHH# CpefHHH Ha BEPTHKAJIH KHHEMATHHecKHH Ko3ddH-
uHeHt TYpOyneHnTHOH Bs3KocTH, M3/c, onpepenseTcs mo ¢gopmyJe

R1.5
Dep=1-10—6 ” Viept(o )cp] (53)
=S Z [T Over| s
HAH 1.5
— .10~6
%cp_ 2,2-10 :.|_/|cp s (54)

rae (0, )cp — CPelHee Ha BepPTHKaJH W3 CPEAHHX KBaAPaTRUECKHX OT-

KJIOHEHMIl IPOROJBHBIX NYJAbCALHOHHKX COCTaBJAIOMHX CKOPOCTH BeT-
pOBOro Te€YEHHS HAa BCEX TOPUIOHTAX H3MEDEHHA;
H — ray6uua;
) — CpefHsaA JJAHHA BETPOBHX BOJH;
Vep — abconoTHoe sHaueHHe cpefHed Ha BePTHKAJH CKOPOCTH
-

—>
ApeR(OBOro W KOMNEHCALHOHHOI'O TEUYeHHI;
_]_l)/]cp — CpeAHAs HAa BepPTHKAJH CKOPOCTb Ape#doBoro TeyeHus,

OXBAaTHIBAIOWIEr0 BCIO TOJIILY BOAHL.
6.21. 3Hauenue (0,)cp B dopmyae (51) ans npeiidosoro Teuenus
pasito

H \0,25
(ov)ep=10,2 (T) Vep, (55)
a B ¢opmyae (53)
H\—0.5
(Ov)ep= 1.l2|~|{ Cp(“—x_) . (56)

6.22. Pacnonaras ceeleHHAMH O CPEAHHX Ha BEDTHKAJNM 3Haue-
HHAX KHHEMaTHYecKoro Koshbuuuenta TypOyseHTHOH BA3KOCTH H

noab3ysch 6espasMepHHIMH KPHBBIMH g'_ (puc. 14, 15), MoxHO noay-

cp
4uTh pacnpefiesienne Ko3¢phuuHenTos D no BEPTHKaAH AJS Pa3IHYHBIX
H
OTHOCHTEJNbHBIX TIAYOHH e

6.23, KpusuMu pHc. 14 ¥ 15 caeryeT noab30BaThCs NpH BmGOpe
MECTa Da3MellleHHs Ha BEPTHKAaJH OrOJOBKOB DPACCEHBAIOLHX BHINYyC-
KOB cTOYHHX BOA. KpuBbie pHc. 14 xapakTepH3YIOT pacnpeaesenne OT-
HOCHTEJbHOH HHTEHCHBHOCTH TYpOyJieHTHOHl BA3KocTH B ApefidopoMm
TeYeHHH, OXBATHIBAIONEM BCIO TOAWY BOAH, 2 KPHBHE pHC. 15 xapakTe-
PH3YIOT TO Xe fIBJIeHHE B YCJOBHAX COBMECTHOro Ael ctBus apehdosoro
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Puc. 14. Pacnpene-
AeHve  Gespaamep- 0 (ﬂd_@cp)
HBIX BEJHYRH KH- 0 2] 1 15 2 25 3

HEMAaTHYECKOTO KO-
apduunenta Typoy-
JEHTHOH BH3KOCTH 02 = ]
O HOHANPAaBJIECHHOTO s e
no raybume Berpo- HIA=15-25
BOrO TeueHUN NpH 4 /<
Pa3aHYHKX 3Hage- .

uusx H HlZ=05-08

A a6 y

/ —~HA=6-7
08
2/n \

(2,/2.,)

g5 1 45 2 25 3

/

z
Puc. 15. Pacnpene- o HI7 =4-6 =
JeHne  Gespaszmep- = )‘ T H/A =03-0,6
HBIX BEJIHYHH KH- oy 7 {
\J

1
HEMATHUYECKOro Ko-

o

apdunmenta Typey- / ~ HjA=1-15
JEHTHOH EBA3KOCTH g6 /
PA3HOMANPABACHHO- 7 /
ro no raybuHe Bert- 08 /
POBOTO TEYEHHS NPH d
pasauyHbIX 3Have- / /
nuax H, Z/H

KOMMNEHCAIlHOHHOTrO TeyeHHA. U3 puc. 14 u 15 BHAHO, YTO HHTEHCHBHOCTb
TypOyJNesTHOH BA3KOCTH B IOBEDXHOCTHOM ciioe O0Jbilie, YeM B PHAOH-

H
Hom caoe: B 15—20 pa3 npH OTHOCHTENIBHHIX IJ1yGHHax T —6 us

H
2—3 pa3a — npH OTHOCHTEJAbHEIX TVIyGHHAX T =0,3—0,6.

7. YCTAHOBNEHUME XAPAKTEPUCTUK
CTOKOBBIX TEYEHHHA

7.1. CBefileHHst O CTOKOBBIX TeYEHHSIX DPEKOMeHAyeTCs MHOAYYATH
nyTeM 0OpaGOTKH H aHAaJH3a MaTepHaJOB O3ePHLIX THAPOMETEOPOJIOrH-
YecKHX CTaHIHH, o6cepBaTOpHN M CMEMHANBHHIX SKCNeIMIHOHHBIX HC-
cnepopannit. ITosyyenHple JaHHbe NMPEACTaBAAIOTCS B BHJAE CXeM pac-
npefleTeHHs] TedeHHH IO aKBATOPHH, MO IMyGHHE HA H3MEPHTEIbHBLIX
BEPTHKANAX H B BHAe OOOOIICHHBIX PEXHMHHX XapaKTEPHCTHK —
NOBTOPAEMOCTH M 00ECNEeYeHHOCTH CKOPOCTH TEYEHHS DPAa3JMYHHIX Ha-
npapnenuil. JIas oLEHKH CTOKOBHX TeueHHE HCIIOJBIYIOTCA MaTepHasdul
TeXx HaMepeHHH, KOTOpbLIe BHINONHEHLl NPH WITHAE H cnaboM BeTpe.
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Cocrasnenne cxeM TeyeHuil

7.2. las cocTaBJieHHsi CXeM TeYeHHR MaTepHatn H3MepeHuii cie-
AyeT npejBapHTEe/bLHO CIPYNIHPOBATL N0 NPH3HAKY MACHTHYHOCTH THJ-
POJIOTHYECKHX YCJOBHHA NpH NpoBejeHHH H3MepeHHi: Ge3JelHblil ne-
pHOA, Jie/locTaB, NMOCTOSTHHRIE BO BpEMEHH H IIJIaBHO H3MEeHSIOUlHeCR pac-
XOJlll NPHTOKAa-CTOKA, OAMHAKOBHIE MOonyckH vepe3 ['IC, a Takxke 6au3-
KHE BeJIMYMHBl HaNoJHeHHS BOJOeMa (OTMETKa YPOBHSA BOJIH), €CJaH KO-
Ne6GaHHA YPOBHA 3HAYHTEABHH.

7.3. Cxemnl TeuyeHH# COCTAaBJAAIOTCA PasfeNbHO AJAS KaXKIAOH Xxa-
PaKTepHOH CHTyallHH WM KaMJIOro XapakTEepHOro NepHoAa C HCNOoAb-
30BaHKEM COOTBETCTBYIOIIMX JNAHHHIX H3MepeHHil, B Pa3NHYHLIX NYHK-
TaX aKBaTOPHH M HA Da3NHYHLIX FOPH3OHTAX, 2 TaKXKe C YYeTOM BHYT-
PEHHEro peXXHMa ABHXKEHHA H HanpasJieHHs NepeHoca BOA, €CJH TaKHe
H3MEHEHHUs CYUECTBEHHD.

7.4. CxeMbl TeueHHH IS Ka)XXA0r0 H3 BHEJEHHBX TOPH30HTOB HAH
caoen (MOBEPXHOCTHLIX, TIAYOMHHBIX, NPHAOHHBIX) NpeACTaBASAIOTCH
B BEKTODHOM opMe. B Tex ciayuasx, KOrja pacXoXACHHs HaNpaslieHHi
TeUeHHd Ha BepTHKaAax He npeswiwaer 20—30°, BHIYHCAAIOTCS Ocpel-
HeHHble NapaMeTpul TeYeHHsS 1O INyOHHE H MO HHAM COCTaBJAfeTCH eAHM-
Has cyMmMapHad cxema TeueHHH, CxeMa NONOJHSAETCS XapaKTepHbIMH
3MIOpaMH CKOPOCTH TeUeHHST Ha PENpe3eHTATHEHHIX BEPTHKAJNAX H KpaT-
KOH MOSICHHTEJILHOM 3afMHCKOM.

Onpepenerrie 0606WEHHBIX PEKHUMHBIX XAPAKTEPHUCTHK TEHEHHS

7.5. OGofllenHble PeXXHMHblE XapaKTEPHCTHKH CTOKOBOIO TeueHHs
PeKOMeHAYeTCs ONpefleNifiTh M0 JAHHHM JUVIKTeNBHHIX DeryJspHRIX HJH
3NH30AUUECKUX H3MepeHH] TeueHHS B OJHHX H TeX K€ MYHKTax, HalpH-
Mep Ha peillloBOf BepTHKAaJH.

HamepenHsiMH JOJAHB GBITh OCBelleHbl BCE CE30HH TOJa H BCe Xa-
paKTepHble curyaunn, O6umas npojoJKHTENLHOCTh NMepHOAa HabJaiofe-
HHH JJI NOAYYeHHS] HafeX HBLIX XapaKTEPHCTHK TeYeHHS NO KaKOMY-JH-
60 NYHKTY HJH FOPH3OHTY AOJXKHA COCTaBAAThH OKoJso 10 Mec, npH HH-
TepBaJie MeXAy OuepeXHbLIMH H3MEepPEeHHSMH, PaBHOM 6 4, HJAH OKOJO
3 Mec IpH HHTepBalie MeXAy OuYepe/lHHIMH H3MepPEHHAMH, paBROM 2 4.

7.6. Jlus xaxjoi peit1080fl BePTHKAJIH OTIPeLeasIOT NOBTOPAEMOCTh
TeYeHHN Pa3JHUYHOH CKOPOCTH H pa3HbiXx HanpasieHuit. [ToTopsemocTs
O3HayaeT YHCJAO cJAyuaeB HaGJNIOJeHHS TeHeHHs 3aJlaHHON CKOPOCTH H
33JIaHHOTO HalpaBlNeHHS, BHPaXKeHHOe B NPOUEHTHOM OTHOILEHHH K 06-
mWeMy YHCJAY H3MeDeHHH TedeHH.

7.7, CBefieHH O TeHeHHAX CBORATCS B TAGIHIY MNOBTOPSIEMOCTH
pasaHuYHbLIX rpajaiHii CKOPOCTH 110 CEKTOPaM HaNnpaBJNeHHH TeueHHs, a
TaKXe MPeACTaBASIOTCH B BHJE 'MCTOTPAMMBEI — CTYNeH4aToro rpapuka
NOBTOPAEMOCTH pPAa3JHUHLIX TPafaliHil CKOPOCTH TeYeHHs IO BCEM Ha-
NpaeJleHHSIM H JIMarPaMMbl — KPYFoBOTO rpajuka MOBTOPSEMOCTH Te-
YeHHUS MO ceKTopaM HanpasjaeHui (puc. 16).

7.8. IlyteM nocneloBaTeIbHOrO CYMMHPOBAHHA IIOBTOPSEMOCTH
IO TPajallHsiM CKODOCTH TeYeHHA B NOPAAKe YOHIBAHHA 3HaUeHH# CKo-
POCTH BbIuHC/seTCS OGecreyeHHOCTh H 3aTeM CTPOATCA 4YacTHHE (A4
CEeKTOpPOB HampaBJeHHH) H o6o6meHHas (ANA BCceX HanpaBJeHHA) KPH-
Bble 06EClnevYeHHOCTH CKOPOCTH TeueHHS.

7.9. Ilpu pe3ko HeyCTaHOBHBILEMCH pPeXKHMe TeUeHHH B PeYHOM BO-
AOXpaHHJNINE B YCJAOBHSAX €XeCcyTouHbX monyckos I'SC caepyer BH-
JAeJNHTh UHKJIL KONe6aHHA CKOPOCTH TEYEHHS NO AAHHBIM PerHcTpauKH-
camMonKcueM M JAAA KaXAOFO HHKJIA ONpeleJHTh ero npojOJIKHTENb-
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Puc. 17. Cessb cpeanux ckopocteir

Puc. 16. T'mctorpamma (a) ¥  TeyeHus B NyHKTe HaGMOAEHMH ¢

auarpamma (6) TeueHHWH B TouKe pacxoiamMu BOJAB B 3aMblKAWWIMX
H3IMepeHUN cTBOpax

4oo

HOCTb, CPEAHIOI0 M MaKCHMaJNbHYIO CKOPOCTH. B cayuae uepepoBanus
NpAMOTro TEUEHHA ¢ O6PATHHIM YKa3aHHLIE XapPAKTEPHCTHKH LHKJAA ON-
PefeNsAIOTCA Pa3feibHO A 060oUX MepeHocos. [10 AaHHHIM AJHUTENBHOM
HeNnpepbIBHOH perucTpallHd TeYeHHWH, OXBATHIBAWIIEH OCHOBHLIE BO3-
MOXHBE ¢$a3nl DeXKHMa NONYCKOB, OLlEHHBAeTCA pacnpejejeHye NOBTO-
pAeMOCTH TEPHOXOB HENDEPLIBHOTO JAEHCTBHA TeYEHHH MO rpajanusM
cpeliHedl ¥ MaKCHMaJbHOH CKOPOCTH H MO TPajlaliisiM NPOAOJKHTENb-
HOCTH, @ TaKKe CTPOSATCH KPHBHe OGECNeYeHHOCTH CKOpOCTEH H Npo-
AONKHTENBLHOCTH HENpepeBHOTO AEACTBHS TeUeHHIl KaXAOro H3 OCHOB-
HLIX HanpasJeHHI nepeHoca.

7.10. Henoan3ya sHayeHus cpefiHell CKOPOCTH ¥ MPOJONKHTENb-
HOCTH OOpaTHHIX NEepPeHOCOB BOA, CJAEAYeT COCTABHTh CTATHCTHUYECKHIi
pAl BEJHYHH NYTH oOPAaTHHIX NepeMeIleHHA BOAHEIX MacC Ha HCCJAeAye-
MOM y4acCTKe BOAOEMa ¥ PacCUMTAaTh NOBTOPAEMOCTH U ofecneueHHOCTH
pacnpocTpaHeHHs CTOYHLIX BOJ Ha PAa3JIHUHBIE PACCTOAHHS OT MECTa BhI-
NycKa ¥ TEM CaMhiM OLEHHTh BOSMOXHOCTb HEXeJATeJbHOTO NOonafaHus
CTOYHBIX BOJl B OXpaHsfeMble PalOHH.

7.11. Ilpy HanuyHH AAHHHX KH3MepeHHii KBaSHYCTAHOBHBIUErocs
TEUEHHS, OXBaTLIBAIOIHX 3HAYHMTEJIbHBIA AHaNa30H PacxofoB NMPHTOKa-
CTOKa, YCTaHaBJHBaeTCsa rpajHueckas cBA3b CpefHedl CKOPOCTH TEYEHHS
Ha penpeseHTaTHBHOA BePTHKaJH HIH TPYNNe BepPTHXaJelt ¢ pacXxopom
BOJB B 3aMbIKalUleM CTBOpe BOZOXPaHHAuma (puc. 17).

NMpubauxkeHnas OUEHKA CKOPOCTH TEYEHHS MPH OTCYTCTBHH NAHHBIX
HabawaeHn i

7.12. B xayecTBe ODHeHTHPOBOYHON BEJHYHHB CKOPOCTH YCTaHO-
BHBIIETOCH HJHM KBa3HYCTAHOBHBLUErOCS CTOKOBOTO TEUEHHS Ha HCCJe-
LYeMOM YYacCTKe BHITAHYTOro B IJTaHe BOAOEMAa NPHHUMAaeTcSl cPefHAS
CKOPOCTb B MOMNEPeYHUM CTBOPE, KOTOpast OnpelesisieTcst AEJEHHEM pac-
X0fla MPHUTOKA-CTOKA Ha IJIOUAaAb KHBOrO CeueHHs cTBOpa. [loayuernyio
BeJHYHHY C/IeflyeT CUHTATh BEDXHHM NpeAesOM CKOPOCTH CTOKOBOTO Te-
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YeHMA AN YYACTKOB, PACHONOXKEHHHX BHE 30HH TPAH3HTHOrO MOTOKA,
TZe B pacnpocTpaneHHH M Pa36aBJeHHH CTOYHBIX BOJA OCHOBHBIMH fB-
JIAIOTCA BETDOBBIE, cefillleBbie HMJIH INJOTHOCTHHIE TEYeHUs.
7.13. Cpensiolo CKOPOCTb HeyCTaHOBHBILErocsi CTOKOBOFO TEYeHHst
B NONEPeYHOM CeYeHHH BONOXPAHMJHINA PYCHOBOTO THNA NMPH MONYyCKe
I'SC mOXHO OneHHThL MpHOIHMKEHHO NO popmyne
1

2
ver =(a55) 1821 &7

rae g — YCKOPeHHe CHIKN THXKECTH;

Hep — cpeanss ray6una BojioeMa Ha y4acTKe PacrnosiOXKeHus pac-
YeTHOro CTBOPa;

AZ| — a6coaloTHas BeNHYHHA OTKJOHEHHst YPOBHA BOJAB Ha pac-
CMaTPHBAaEMOM YHUacTKe OT HaYaJbHOTO MOJOMEHHA NPH NPOXOKACHHH
AanHHOR BOJIMEI, BH3BaHHOH nonyckoM. Beamunny |AZ| caeryer on-
peleasTb MO 3anHcAM KoJeOaHHH YPOBHSA.

7.14. Ecin nepeHoc BOJ BHI3BaH OJHOBPeMEHHHM JeficTBHEM
IBYX JAJHHHBIX BOJH, PacClpOCTPaHAIOMUXCA NO BOJOXPAHHIUILY OT
BeDPXHEro H HHXKHero rHApPOY3JIOB B NPOTHBOMOJOXKHLIX HANpAaBJEHHAX,
pacuer no ¢opmyse (57) BeaeTca pasfebHO AIA NpAMOH M ob6paTHOR
BOJIHb, @ Pe3yAbTaTH pacuera CyMMHpyloTcia. Bennunuum |AZ| B aTOM
cayvyae ONpeAeNAIOTCH OTAEGNBHO I KaXAOH BOJHH, B NMEPHOA pas-
JieIbHOT'O NPOXOXKJCHHST BOXH Yepe3 paccMaTpHBaemuit cTeop. EcaH Ta-
KOl NMepHOX BHAENHTb He yAaeTcH H, CAeAOBATEJhHO, He YAaeTcs on-
PEReNUTb pasfeNbHO RIS KaXJOM BOJNHH BeJIHYHHY [AZ| , HCKOMYWIO
CKOPOCTbh MOXKHO ONpeAeNHTh NPHGAHMEHHO TyTeM CyMMHPOBaHHSA ABYX
3HayeHM# CpejHHX cKOpocTeldl, BHIYHCAEHHBIX XeJIeHHeM PacxojoB No-
NYCKOB BEPXHEr0 M HHXXKHEIO THAPOY3JOB HAa IJIOWAjAb TNONEpPEeuYHOro
ceueHHs1 BOLOXPaAHHJHLIA B 3aJlaHHOM CTBOPe.

8. PACYET CEALUEBbIX TEYEHUHR
BomoeMs mpoctofi GopMul

8.1, Cefimennie TeueHHA HeOGXOAHMO YYMTHBATh NPH PELICHHH 3a-
Jiau pacnpocTpaHeHHs M pa30aBJieHHS CTOYHHIX BOK Hapaly ¢ BeTpo-
BHIMH H CTOKOBLIMH TEYEHHSMH.

8.2. laa nosydeHHS HaReXHHIX CBeieHHHi O MPOAOJIKHUTEIBHOCTH
JiefcTBHA cellileBRIX TeUeHHH pasIHYHONR CKOPOCTH CJleAyeT NOJb30BaTh-
CA JaHHHMH HENpEpPLIBHOH DErHCTPAaUHMH TedeHHH HJAH HKAaHHEIMH pery-
JAPHHIX BJAKTENbHEIX HaGusiofeHufi. Heo6xonuMble XapaKTepUCTHKH Te-
YeHHA B STOM cJiyyae ONpeAensioTCA NYTeM CTaTHCTHYecKoll o6paGoTym
HMEIOUIHXCH MaTepHaloB.

8.3. IIpubaukeHHOoe 3HaueHHe cCpPefieli CKOPOCTH celImIeBOro Te-
UeHHMS] 1A NPAMOYroJibHOro 6accefia ¢ NMOCTOAHHON rAyOHHOH H AAS
BOAOEMOB C IIPOCTHIMH NJIAHOBEIMH OYe€pPTAHHMSIMH H NJIaBHEIM H3MEHEHHEM
rIYGHH peKOMeHAYeTCsl BHUHMCAATh MO dopMmyie

2hL
Ve=T.H » (58)
KOTOpasi C yueTOM BHIpaMEHHA Aas Nepuoja ceiimu Tg, c,
o=t (59)
T VeH
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npuBofuTcs K GoJsee npocTOMYy BHAY

Ve= hc ]/Z- , (60)

rie hc — BeJHYHMHA cedweBnX KoJe6aHHA YDOBHSI B NYYHOCTH;

L — pauna 6Gaccefina (N0 NpoROJLHOR OCH);

H — ray6una sopoeMa;

£2=9,81 m/c2,

8.4. Ins Bopoemon, OTJAHYAIOMKHXCH He3HAUHTeNbHO 1o dopMme H
XapakTepy NOABOXHOrO pesibeda OT NPAMOYroJibHEX GaccefiHOB ¢ mo-
CTOSTHHONW TJIyGUHOMN, BeJMHYHHa NEepHOAAa OAHOYSJNOBLIX cefilleBHIX KO-
ne6aHuM YPOBHA onpenesasercs no popmyJae

{=n
2 BcAX
Te = —= 2 —_— 61
" Ve VBFc ' (61

rae B¢ — WIMpHHA BOjoeMa B CTBOPe ¢ MJIOWa/ALI0 BOAHOIO ceuenns Fc;

X — paccTosiHHe MeXJy COCeJHHMH CTBOPaMH BJOJb OCeBOM JH-
R
8.5. TlepHoap ABYXY3JOBHX H TPEXy3JIOBHX cefilleBblX KoJe6aHHi
YPOBHS NMPUHHMAIOTCS PaBHHIMH cooTaercTsenHo 1/2 u 1/3 nepuona ox-
HOY3JIOBHIX cefilleBbIX KOJeGaHHi.

Bonoemm cioxHuol cGopmbi

8.6. Jlns BosoeMoB co ca0XKHOf GopMOft KOTAOBHHEI MepHOA cefiIun
T, HeoGXOAHMO OmpefiesiAThb NO AaHHLIM HATYPHHX HaOJMIOReHHH, nOo
MOJEJIbHBIM HCCHEOBAHHAM HJAHM BLIYHCASTL NO 6ojee CAOMHHM METO-
IaM, PEKOMeHJIyeMHM B cllellHabHOl JHTepaType.

8.7. Bennunuy celieBnx KoJeGaHHl YpOBHA hc Takxke Heo6xo-
JHMO ONPENeNsTh M0 AAHHLIM HATYPHBIX HabMloReHHA HAK NPHOMHKEHHO
NPHHUMATbL MO aHAJIOTHH C H3YYEeHHBIMH BOJOEMaMH-aHAaJOTaMH,

8.8. Pacnpesienenne BeJHYHHH celleBHX KoJe6aHMA yposHS
BAOJb NPOAONLHOH OCH BOJAOeMa IJA NPHOJHKEHHHX pPacyeTOB NpH-
HUMaeTCs MEeHAIOUIMMCS 110 3aKOHY CHHYCa HJIH JIHHEHHO OT HYJA B y3-
JIOBOM CTBODE JI0 MAKCHMYMa B NMYYHOCTH, a 60Jee TOUHO ONpejensiercs,
0coGeHHO NPH CAOKHOI dopme Bojoema, MO ZaHHLIM HATYPHHX HabJaio-
JeHHH (NPH HaJHYHM AOCTATOYHOTO YHCJA MYyHKTOB PErHCTpauHH yDOB-
HfI) WIH IO MOJEJNbHLIM HCCAEROBAHHAM.

8.9. CKOpOCTb CeilLIeBOro TeYeHHs NPHHHMAETCH YMeHbllaomteHcsa
BAOAL NPOJOJBHON OCH BOZOEMa NO 34KOHY CHHYcCa OT MaKCHMyMa B
y3JI0BOM CTBOPE A0 HYJA B NYYHOCTAX, KAK YKa3aHO B npHa. 4.

8.10. Jlnsa sonoeMoB cJIOXHOH (GopMB pacnpefefienHe CKOPOCTH
cefilleBnXx TeueHHH BJOJb NPOAOJILHOR OCH NMPH HaMUYMH cBeleHHH ©
pacnpeaejieHHH BEJNHYHH ceiflleBHIX Ko/MeGaHHil YPOBHS BHIYHCJSETCH
no ¢gopmyae

__4F (hddep 4 (B)eple
¢ = FcTc = FcTc ’ (62)

rae Fo — naomafb cedeHHH BOJOEMAa B PACUETHOM CTBODE;

(hc)ep — cpeaHee BO3BHIUEHHe celilleBOr0 YPOBHS 1ajg CTaTH-
YeCKHM MEXAY PAaCYeTHHM CTBOPOM H KOHIEBLIM CTBOPOM;

F — npomans nosepXxHOCTH BoAOCMa;
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(BC)cp — cpenHas WHPHHA BOAOEMA MEXAY PACUETHLIM H KOHUEBHIM
CTBOPaMH;

fc — naomanAb BePTHKANTLHO 0CeBOH MJIOCKOCTH, 3aK/II0UeHHAS MEX-
AY CeflueBhIM H CTATHUECKHM YDOBHSIMH, B Npefesax OT pacyeTHOro
JIO KOHILEBOTO CTBOPOB.

8.11. Heo6xopumMo YYHThIBATB, YTO a6COJIOTHAA BEJUYMHA CKO-
POCTH CefIIeBOro TeYeHHs H3MeHseTCs BO BDPEMEHH N0 3aKOHY CHHYCA,
a HanpamJeHHe MeHseT 3HAK uepe3 KaXKJyio MOJOBHHY nepuoja ceHIUH
Te.

MaxkcuManbHas CKOPOCTh CelilleBOr0 TeMeHHs NPHHHMAeTCA PaBHON

Ve make = 1,57 (VC)cp. {63)

B cBA3u ¢ HaMeHelMAMH CKOPOCTH H HallpaBJIeHHs BO BPeMellH ceiilueskle
TeYeHHN NePHOJAHYECKH 3aMeAJSIOT WIM YBEJHYHBAIOT CKOPOCTh BETpO-
BBIX, CTOKOBEIX MJIH TNJIOTHOCTHBIX TeYeHHH.

8.12. Bce pacuern (mepHOXOB, BeJHYHH KoJebGauuit, cxopocreft)
11es1ecO06Pa3HO BHNOAHATh A8 ORHO- H ABYXY3JIOBHIX celilll, NTOCKONbKY
HX CKOPOCTH JIOCTHTalOT HaHGOJBIIHX BeJWUYHWH, a B BONOEMAax OHH
BOSHHKAIOT SHAYHTEJNBHO Yalle H OKa3kIBaiOT 6oJbllee BJIHAHWE HA Te-
peHoC BOX, YeM cefimry ¢ GONbUIMM UHCIOM Y3JI0B.

8.13. B Bogoemax c/a0xXHOH ¢OPMB BO3BPATHO-NOCTYyNaTe/bHBlE
fnepeMelleHHsT BOA NpPH ceifllax HHOrAa NPHBOAAT K BO3HHKHOBEHHIO
NHPKYJA A qHORHEIX TedeHnit. LiupkynduHOHHbIe TeueHHa Yaule BCeTo
BO3HHKAIO T ¥ MBICOB, B MeCcTax, NPHMHLKAIOIMUX K CYXEHHIM H K PE3KHM
HSrH6aM auEHH Gepera. Takue yuacTKH HeOGXONHMO BLISIBJSTH NYyTeM
HATYPHLIX HM3MepeHHH HJAH MOAEJbHLIX HCCAENOBaHHH, NMOCKOALKY B
UHPKYJASHUOHHEIX SOHAX MOTYT NPOHCXORHTHL yBeJHYEeHHWE KOHUEHTpa-
I HA 3arpASHAOIIKX BOLY BeHleCTB A0 ONMACHHIX 3HAYeHHH H INepeHoc
3arps3HeHHBIX BOA K BOJ03a6OPHLEIM COOPYXKEHHAM, MecTaM OTALIXa TPY-
AAIMHXCH MK PHIOHBIM HEPECTHAHINAM.

9. PACYET BETPOBbIX TEYEHHH
B 30HE MNPHEBPE)XHOI0 MEJKOBOALA

9.1. BetpoBhie TeueHHs] B 30He NpPuGPEXHOrO MeJKOBOAbSH, OTpa-
HHYEHHOH cO cTOponb Oepera JHuHelh pas3GHBaHHS WITOPMOBHIX BOJH, a
CO CTOPOHB! OTKDHITOR BKBaTOPHH BojoeMa — JIHHHeHl ¢ rayGHHaMH,
NPHMEPHO PAaBHBIMH NOJOBKHE IMHHB IUTOPMOBHX BOJH (H==0,5A),
HCTBITHIBAIOT BAHsHHE Gepera W jHa, B3aHMOZEHCTBYIOT ¢ BlosbGepero-
BLIMH BOJIHOBHIMH TEYEHHMAMH W C TeYeHHsiMHU, DOPMHPYIOWIMMHACH HA OT-
KpoITOlt akBaTopHyu BojoeMma. Bauanue mepeuHc/ieHHBIX (aKTOPOB Npo-
ABJASAETCA B npeobiaaxanuy BAoabGEperoBoro nepeHoca BOA MO CpaBHe-
HHIO C NepeHOCOM BOJ 10 HOPMAJH K NHHWH Gepera (B CTOPOHY OTKPLITO#M
aKBaTOPUH BOAOeMa uau Kk Gepery).

9.2. A npuGaHIKCHHON OLEHKH NOBTOPAEMOCTH BO3MOKHBIX CXEM
nepexHoca BOX B 30He NPHOPEKHOrO MeNKOBOALS CAelyeT NOJb30BATHCA
cXeMaMH TedeHHil, TPHBEJEHHEIMH B NpHi. 4, . 7, ¥ JaHHLIMH O TOBTO-
PSAEMOCTH BETPOB pAasJMYHHIX HanpaBfeHHdl ckopocthio Gomee 3 M/c.
Ha npsiMoiHHefinbix yyacTKax 6epera opMupoBaHHe nepeHoca BojJ NO
cxeMaM npua 4, 1. 7 ocyIllecTRAAETCH NPH CAeAYIOIKX YIaaXx MeXAy Ha-
npasJIeHHeM BeTPa W HOPMaJplo K HanpaBJEeHHIO JHHHH Gepera, rpap.:

cxema I — 5— 95 (cm. pHe. 68a);
cxema Il — 95140 (cM. puc. 686);
cxema Il — 0— 5 (cM. puc. 68s).
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Ha ocHopanuM yxasaHHBLIX JlaHHBIX ONpejeNsercs HanpasieHHe npe-
ofiajaomero nepesoca Box.

TToBTOPAEMOCTE KaXKAOH KOHKPETHOH CXeMbl nepeHoca BOA MPHHH-
MaeTcs paBHOl NOBTOPAEMOCTH BeTPOB TeX PYyMGOB, KOTOpHIE YKJajibi-
RAIOTCS B AMANa30HH YKa3aHHHX yraos. [To peayiabrataM TakHX BhI-
YHCJeHHA YCTaHaBJIHBAETCA TaKxe HanpasleHHe nmpeoliafaloulero ne-
peHoca BOJ.

9.3. IMpHGJAMKeHHBI pacyeT MOBEPXHOCTHOA H cpeAHelt Ha BEPTH-
KaJ¥ CKOPOCTH BETPOBOTO TeUEHHS B SOHaX NPHOGPEKHOTO MEJKOBOAbS
He6onbmoft WHPpHHE (0,1 —0,3 kM) NPOH3BOAHTCA C YYeTOM peaslbHOM
HOBTOPAEMOCTH BEeTPOB Pa3JqHYHON CKOPOCTH MO BETPOBHIM KO3 HIHEH-
TaM WK bopMynaM, npuseieHEnM B nn, 6.1—6.25,

Ilpu HaNKuHu cBefeHuit 06 9NMeMEHTaX BETPOBHIX BOJIH CPEAHIO
Ha BePTHKaJH CKODOCTh BETPOBOLO TEUEHUS MOMHO BHIYHCIATH TaKIKe

no gopmyae
Vep = 0,025 ‘/-lj[li_ﬂl“_ sina, r(64)

rae Wip — ckopocTs Berpa, M/c;

A — cpepHsis AJHHA BETPOBHIX BOJH, M;

H — ray6HHa Ha BepTHKAMH, M;

¢ — yrosl MeXAy HanpasieHHeM BeTpa (OTKyAa) M HODMaJblo
K JIHHHH Gepera.

9.4, lns pacyera cpegHesi Ha BEPTHKAIH CKOPOCTH OQHOHATIPABJIEH-
HOI'O BETPOBOTO TeYeHHS B 30HAX TNPHOPEKHOro MeJKOBOAbA IIHPHHOH
0,5—1 kM u Gojee peKOMEHJYeTCs NOJb30BaThe topmynoft (64) Ges
yueTa CHHYCa yrja HalpaBJIeHHs BETpa, T. e,

Vep= 0,025 ‘/' LAy (65)

9.5. CKOPOCTH BETPOBOro TeYeHUS BHYHCASIOTCS AAA Beex rpafa-
nuit ckopocTH Betpa (depes 2—4 M/c) no KaxAOMy U3 pyM6oB, pacnona-
ralomAxcs B AHanasoHe yrios a or 5° 1o 140° BnpaBo H BJIeRO OT HOpMANY
K aunuH Gepera. IloBTOpsieMOCTh CKOPOCTH TeueHHMA B NpejieiaXx Tpa-
JAanui BeTpa Kaxjoro pym6a NpuHHMaeTcs PABHON NOBTOPSEMOCTH BET-
pa paccmaTpuBaemoit rpapauu#. Ha ocHOBanuu BHUHCHeHHA CTPOATCH
HHTErpajbHLle KPHBHE ofecneyeHHOCTH CKOpocTefi TeYeHHs, AeHACTBYIO-
KX BIPaBO H BJEBO OT HODMAJH K JHHHA 6epera, KOTOphle H HCMOJNb-
3YIOTCs AJIA OffpefeIeHHA BeJHUHH H NOBTOpsSeMocTelt pacyeTHHX CKO-
poctefl TeueHHs.

B xayecTse cBefleHHiHl O BeTpPax HCNOJB3YIOTCS AaHHEE MHOTOJET-
HHX HaGMIOAeHHA 32 GessefocTaBHHIE NEepHONH, nodyuaeMule uz Cnpa-
BouHHKoB no kauMaty CCCP I'ockomruapomera (u. I1I, Berep) uanu ny-
TeM COOTBETCTBYIOWeH 06paGoTKM XaHHMX HabJiofeHH OaHxa#iero
K YYacCTKYy BOZOEMa MeTeopoJJOrHYecKOro NMYHKTA.

9.6. Hagnexuble oGobmenHble XapAKTePHCTHKY BETPOBHIX TeueHHf
AJISL OTHAENBHLIX BepTHKajdell 30HH MPHOPEKHOr0 MeAKOBOXBA MOXKIIO
NMOAYUHTH MYTEM CTATHCTHHECKOX 06paGOTKH AaHHHWIX DEeryJAsapHHX Ha-
6miopenu#t. ITo TakuM JaHHEM ONpeAeasIOTCS CpefiHHe H MAKCHMaJbHHe
sHaycHua cKopocrell TCUCHEA, @ TAKXKe IFHATEHUS CKOPOCTe TedeHHS
pasyiMuHON obecnmeveHHOCTH IS KaXJOoro 3 pym6oB AmeflcTBYIOUIETO
BeTpa, OGOOMIEHHBIE XapaKTEPUCTHKH XA TeueHHRA, HANPaBJEHHLIX
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Ta6auuma 3

OGGCHE‘;CHHoc‘tb.

b 0,1 1 5 10 | 20 50 70 80 90

Kostuuuenr
Vi
nepexopa ,——
pexon Vep
OT cpeaneit cko-
POCTH K CKO-

POCTH 3a1aHHOH
oGecneyenHoctu 13,77 (2,91 12,23 1,91 {1,54 (0,95 | 0,6 | 0,45 0,26

BNPaso M BJEBO OT HOPMaJH K JHHHH Oepera, a Takie NOBTOPAEMOCTH
TeyeHHil BOSMOXHBIX HanpasJeHHH MO rpajlallusiM cKopocTel.

Paau nabaiopenuft no obmel NPONOMKHTEIBHOCTH NMEPHONA W MH-
TepBaJaM MeXIy ouepefHHIMH H3MEPEHHAMH XapPaKTEPHCTHK AOJIKHBI
YAOBAETBOPATbL TpeGoBaHHaM m. 7.5.

9.7. IlpubaHxeHHBe DeXHMHLHIE XapPaKTePHCTHKH BETPOBOrO Te-
UeHHs B CJYyYae OTCYTCTBHMA AAaHHEIX JETaJbHBIX HabJiofieHH#t 3a Teye-
HHSMHM H J3HHHIX O MOBTOPSIEMOCTH BETPOB PAa3JIHYHON CKOPOCTH IO
HanpaBJEHHUSM MOXKHO NONYYHTb 110 GYHKIHH pacnpelenedus cKopocTei
TEYeHHsA M 1o cpenHell CKOPOCTH BeTpa 3a GeanelHnlit neproi. CpenHsis
(B pexHMe) CKOPOCTb BETPOBOro TeyeHHS, COOTBETCTBYIOWlAs CpeAHei
CKODOCTH BeTpa BLIYHCASETCA NPH 9TOM no ¢opmyaam (64), (65) nuau
(44), a2 CKOpPOCTh TeUeHMS 3aJdHHOrO NPOLEHTa 0becneueHHOCTH OMpe-
JiesisieTcs NyTeM YMHOMEHUSA cPefiHeil CKOPOCTH TeHeHHss Ha KodhPuuu-
eHT, B3ATHIA no Taba. 3.

9.8. as npubGanXKeHHOM ONEHKH TOBTOPSIEMOCTH BETPOBHIX Teye-
HHA 1O HanpaBJeHHAM PEKOMEHAyeTcsl CIOCOO, OCHOBaHHLIA Ha npea-
NOJOXKEHHSAX: Ha BHelIHe#l rpaHHUHe 30HH NPHOPEHHOrO MeJKOBOJAbLA
pacnpejiesieHHe BeTPOBBIX TeYeHHH 11O HANIPaAB/JIEHHAM COOTBETCTBYeET pac-
npejiesIeHUI0 110 HANPABJAEHHAM BETPOB CKOPOCTLIO Gojtee 3 M/c Hap oT-
KPBITO# aKBaTOPHeli BORoeMa; NMOBTOPAEMOCTh TEUEHHI BROJBLGEPEroBO-
ro HanpaBJEHHS YBEJHYHBAETCH, a NOBTOPSEMOCTb TeueHHH Bcex APy-
FEX HanpaBJIeHHH YMeHblWIaeTCHd NPONOPIHOHAJbHO PACCTOSHHIO OT
eHHHUb HAa BHellHell rpaHune 30HH A0 HyJas Ha Geperosoil rpaHunue
sount. ITogpoGnoe onucanue 3TOro cnocoba M mpumep pacyera npHse-
NeHn B npuJa. 4, n. 7.

10. PACYET CKOPOCTH BJOJbLBEPErOBOr0 TEYEHHSA
HA BEPEIFOBOH OTMEJIH

Pacyer cpeguedt cxopocrk B10NMbGEPEroBOro TeyeHud

10.1. BaoabOeperosunie TeYeHHs, BO3HWKawULHe HA Geperosux OT-
MeJISIX NOJ A€ HICTBHEM IHEPTHH TPAHCHOPMHPYIOIHXCS ¥ Pa3pyLUAIOLIHX -
Cs BETPOBKIX BOJH K YaCTHYHO NMOJ ASHCTBHEM KacaTe/bHbIX HAPSKEHUH
BeTpa Ha BOJAHYIO NMOBEPXHOCTh, MOTYT OCYILECTBJATL nepeHoc pa3bas-
JIEHHH X CTOYHBIX BOJ, OCYLIECTBJIATH PA3MLIB AHA H BHI3LIBATH 3aHOCH-
MOCTb TPAHIEH B NIePHOA CTPOHTENLCTBA MW IKCIJYaTaHH paccedBaia-
WHX BHIMYCKOB. )
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10.2. Has pacdera cpefHeit
CKOpPOCTH BAOJLGEPEroBOro Te-
ueHs Vpg, M/c, Ha Oeperosmx
oTMeasnx wHpHHOR K0 100 M pe-
KOMeHAyeTca GopmyJa

Vor = kyhyogf (@) X
Xe—(0,01430—0.5Hcp)' (66)

rae h — BHICOTA BOJIH
A 1%

1 %-noit ofecneyeHHOCTH Ha
noAxoje K OTMEJH, M;

B, — wHpuHa BeceH Gepe-
roBoil oTMeJNH, M;

Hep — cpennsa rayGuza, M;

f?a) — napaMmeTp, SaBHCH-
mHH OT yrjla ¢ MeXZRY Jy4YoM
BOJHH M HOPMaJblO K JIHHHH Oe-
pera, onpefeasiemulit o Tabi. 4;

kp— GespasmepHult kK09 H-
IHEHT, NPHHHMaeMuA YHMCAEHHO
paBHuiM |;

e= 2,71 — ocHOBaHHE Ha-
TYpaJbHEIX JIOTapH(pMOB.

10.3. JIns ormeseit WIHKDPH-
Hoft Gousee 100 M (Bo>100 M) B
pacyeTax npejjiaraeTcf YUHTH-
BaTh JONOJHHTEJbLHO K QopMYyJie
(66) yBesnyenHe CKOPOCTH Teve-
HHUA 32 CYeT KacaTeJbHOro Har-
PSXKEeHHs BeTpa Ha BOAHYIO HO-
BEPXHOCTh

Vo = kahyof (@)X
Xe~(0,01480-—0.5Hcp)+
+(0,7040,331g H,,.) X
X Wig sine,  (67)

rae Wi, — cKopocTb Berpa Ha
peicote 10 M Hax BojgHO# mo-
BePXHOCTBIO, M/c;

O — Yrojl MexJay HanpaeJe-
HHEM BeTPa H HOPMAJbIO K JIH-
HuH Oepera.

10.4. Hapsany c dopmynamu
(66) u (67) anst pacueTos cpensei
CKOPOCTH BJOALGEPEroBoro Te-
YeHHH  MOXHO  HCNOJb30BaTh
¢opmyany Hucruryra ruppome-
xanuku AH YCCP (MI'M) u ¢op-
myay (118) A. f. llsapumas.
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10.5. ®opmyna UM umeer Bt

hep o
Var = 1,23 ‘/Ef_’;n‘_/o_ Vsin 2o (68)

rae hpy — Bucora soann 1 %-Ho#t oBecnedensocTn Ha rayb6okok soge,
M,

m — xosthpuuHeHT OTKOCA,;

£=9,81 M/c? — ycKOpeHHe CHJIN THIKECTH;

o — YroJi MeXAY JYy4oM BOAHH M HOPMalbl0 K JHHHM Gepera na
ray0Ookoit Boge, rpaj.

10.6. Popmyawt (68) u (118) nmpHBOAAT K HeCKOAbKO GoabluuM (B
1,6—2 pasa) sHaweHHaM pacueTHHIX cKopocreft BjosbGeperosoro Te-
YeHHs, ueM opmyan (66) u (67), 0cOGeHHO CYIEecTBEHHNM B iHanasoHe
MaanX yraos (@ no 20°), H kK MeHbHM 3HauenusM (Vpg)ep MPH GOJbLIHX
yraax (a=s75—90°).

{ Pacnpenenenue ckopoctu sponbfeperoshix TeHeHUN MO WHPHHE
6eperosoll oTMenu

10.7. Oan npubnuxeHHOH OUEHKH pacnpefieieHda CKopocrtedl
BAOJILOEPEroBOro TEUEHHS HAa OTMEJNH peKOMeHAYeTcs NOJAB30BaThCs TH-
MOBHIMM KDHBHIMH PHC. 18, KaXjaas H3 KOTOPHIX CBOHCTBEHHA omnpexe-
JEHHHIM YCJAOCBHAM TpaHchOpMaUHKH M pa3GHBAHHA BOJH.

10.8. Tun I. Opua 30Ha noBHIEHHBIX CKOpocTell [Vpp. mareS
£(2—3) Vex pachiofaraerca B IPHYPe30BOR 30He; HAGMIOJaeTCs yalle
BCEIO B CAyYasiX, Korja CpefHsis BHICOTA TYOOKOBOAHLX BOJH MeHbuIE
cpenHeit ry6unn Ha orMent (hpg<Hep).

10.9. Tun 11. 3oua nosmueHHNX ckopocted {Vpn maxe =(1,5—
2,5) Vgnl pacnosaraerca B npesesax MexAy HEHTPaJNbHOR 4acTbio H
6poBKOK OTMeNIH; HAGMIOAeTCA B CAyUasiX, KOTa CPpeiHAsa BHICOTA TJIY-
60KOBOAHKX BOXH GOJbIle HJIH NPHMEPHO PaBH2 cpeAHell rayGuue Ha
orMenH (hpaSHep).

10.10, Tun Ilfl. Himeerca nge soHB MOBHILIEHHHIX CKOpocTeit, oxua
u3 HEX [Vpp mane=(1,2—2)Vyay] pacnonaraercss 8 npuype3opoii 3one,
a Bropast [Veg maxe=(1,2—1,4) Vgy]l — B neHTpanbHON YacTH HaH Y
OpOBKH OTMeNH; HaGJIoAaeTcs yaule BCErO B CaydasX, KOraa cpegHas
BBHICOTA TJYGOKOBOAHHX BOJNH NPHMEPHO DaBHa cpejHeH IMyOHHe Ha
ot™enn (hpp=Hcp), a B cayyasax, Korfa Apy> Hcp, — NPH HaldHuuH
HECKOJNbKHX (l-—-f) MOJABOAHBIX BAJOB Ha OTMEJIH.

10.11. Tun 1V. CkopocTh TeUeHHS NPaKTHUECKH He MeHSleTcH 8
npejenax oTMeau; HabJglOfaercs Ha NOJOTHX MIOCKHX (HakjaoH 0,5—
1,56°) M ocaoXHeHHMX OGOJBIIHM YHCIOM (4-——8) MOABOAHHIX BAJOB Ha
OTMEAAX B YCJOBHAX NOCTeneHHof TpaHCPOpMAIMK BOJH WIH NPH Ha-
JIHYHH CYUIECTBEHHOrO BJIHAHHA BeTpa Ha (opMHpOBaHHe TeHeHHSH.

10.12, Jlaa nepexoXa OT MOBePXHOCTel CKOPOCTH BJOJABOEpero-
BOTO TeYEHHS K CpefiHell Ha BepTHKAMH MPEIaTaeTcs NOXb30BaThCA CO-
OTHOLIEHHEM

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

10.13. Pacnpegenense CcKOPOCTH BXOALGEpPercsoro TeYeHHS Ha
BePTHKANAX GeperoBoft OTMETH MOXKHO HONYYHTh NPHGAHKeHHO TO Ges-
pa3MepHOl smiope puc. 12 npH 3HaYEHHH OTHOCHTEABHON FAYOHNH

=04
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Puc. 18. Tunw pacnpegejeHHss CKOPOCTH BAOJbGeperoBoTO TeyeHUus
no WnpHHe OeperoBoii O0TMeaH

11. PACYET B3BEUWIUBAHUSA
U BAOJILBEPErOBOro nNEPEMEWMEHHA HAHOCOB
CpenHsas MYTHOCTbL BOAB

11.1, ng pacueros cpefuel MYTHOCTH BOJH Pg cp, KF/M3, B some
Geperopoil oTMeaH BOZOEMa NpeANaraercs NoAbL30BaThCH GopMYJIOR

- lI‘
— [ ®©
=750 3 e M 70
Po cp=75 v-hl%l FopBo) * 70
rae hl% — BbICOTA BETPOBHIX BOJAH | %-HORM obecnedenHOCTH, M;
By — wHpuHa Geperosoll oTMeaH (MeXAy ype3oM H 30HOW% pa3bu-
BaHHs BOAH, rae H=1,3 h1y), M;
@y — cpefHeB3BElleHHA ITOKa3aTesb NPOJOJIKHTENLHOCTH Npe-
GBIBaHHS TBEpPABIX YACTHIL C NpeAeNbHbIMK pasmepamu go 0,2 MM BO

)
19

B3BEHIEHHOM COCTOSIHUH
(’;:—' Py -+ usPye - ‘UpPy,



rje u15. Uy, ..., Un — THAPABJHUECKA XPYMHOCTb, ONpefensieMas Mo
Taba. 5,
Py, Py, ..., Pp—copepikarne (B JOAAX CAMHHIE) Kaxpao#i Ppaxuun Ha-
HOCOB B OPOJAAX JHa OTMEJIH;
cp — CPeaHAs rny6Guna B 30He OeperoBofi ormenH (MexAay ype-

8OM M rpaHHuell pa36HBaHHA BOJH).

11.2. ®paknnu pasmepaMn Goaee 0,2 MM B pacuere cpepHelft MyT-
HOCTH Ha GeperoBofi OTMeJIH He YYHTHBAIOTCA.

Pacnpenenen He MyTHOCTH BOAM Mo cTBOPY GeperoBoft oTmedn

11.3. PacnpepenierHe OTHOCHTENbHEX OCPENHEHHHIX SHaYeHHi

MYTHOCTH (.ﬂ.) no WHpHHe noJyorofi 6eperosofl oTMeNIH B YCAOBHAX
Pocp

CPaBHHTENLHO MJIABHOrO H3MefleHHS CKODOCTH TeUeHHS MEXAY YpesoM

H GpOBKOf OTMeJ# cJefyeT onpefessitTh no tabx. 6 B 3aBHCHMOCTH OT

OTHOCHTEJILHOTO PacCTOSHHS BepTHKaJell oT ypesa (gﬁi)
R
11.4. B Tex cayyasx, KOrRa MeCTO COCPEROTOYEHHOro pasGHUBaHUsA
BOJIH NPHYPOYCHO K 6POBKE OTMEJH HJIH K ee LeHTPaNbHOM YacTH M COB-

MeIlaeTcsl ¢ 30HOM MOBHIUEHHHX CKOPOCTe#, MYTHOCTb ¥ ypesa CJeAyer
NpHHHMATh NPUGJAHKEHHO PpaBHON

Ps = (3—6) Po cp» (72)
2 Ha BePTHKaJfAX B 30He pa3GHBaHHA BOJH PaBHOMN

ps = (1,5—2)pocp. (73)
Ta6auna s
TuApasAuiecKkas KPYNMHOCTb ¥, CM/C, 9aCTUR NPA PasAHy-
HAnamerp HOA TeMmepaType cycneHsasu, rpanp.
QacTHU, MM

5 10 16 20
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, 1282 0,324 0,377 0, 1424
0,1 0,441 0,512 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 1,545 1,711 1,876 2,042
0,4 3,785 3,95 4,116 4, "992
0,6 6,025 6,191 6,356 6,522
0,8 8,265 8,431 8, 596 8 762
1 10 505 10,671 10,836 11,002
1,2 12, 745 12,911 13,076 13, 1242
1,5 16 105 16,221 16,436 16,602
2 19 19 19 19
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Ta6nuna 6

OTHOCHTENAD -
HOe paccTof-
HHEe OT ype3a
by
B,

OTHOCHTEN -
Hasl MyT-

voers —2- | 8—14] 25 | 1,8 | 1.2 | 0,85 0,68 | 0,55 | 0,44
Pacp

Pacnpeneneﬂue MYTHOCTH BOALI NO BEPTHKANH

11.5. IMpubnuxkenHoe pacnpejeseHHe MYTHOCTH Ha BepTHKaAAX
B 30He GeperoBOfi OTMeNH, CJHOXEHHOHW NPEHMYUIECTBEHHO NECKaMH C
HE3HaUHTEeNbHBHIM COflepKaHHeM MEJKO3epHHCTHX (pakuufi, peKOMeH-
AyeTcsi onpepeaaTh no taba. 7.

11.6. [Jl1a onpegesieHHR npHUBAUKEHHOH OTHOCHTEJABHON BEeTHYUHBI
npujonHo#t MyTHOCTH (Ha 10 ¢M OT mOBepXHOCTH AHA) N0 cpelHel MyT-
HOCTH Ha BePTHKaJH peKOMeHayeTcsa dopMyna

b\
£ (Hcp'l-l,4)(2%)3 . )

Py

PacyeT pacxona HaHOCOB 4epe3 CTBOp

11.7. Tlpy oueHkax BAOALGEpPEeroBHIX mNepeMeleHH HaHOCOB Ha
6eperosbiX OTMeJAX NpeAtaraeTcsi YYHTHBATh B3BELIEHHBE H NOHHHE
HaHOCH, T. e. 06WHIl pacXOA HAHOCOB NPEACTABJAATL B BUAE CYMMB ABYX
pacxojos

R = Rgz+ Rn. (75)

11.8. Pacxop n3peuieHHBIX HAHOCOB B O6leM BHJE NPEeACTaBJAACTCH
KaK NpoH3BefleHHe CaefyIOUHX 3JeMEeHTOB

Roz= Vsnpo cpfec. (76)
Ta6anuua 7

OTtiocuTent- .
R4 TAYSHHA 4
z gf |02 [0.4 yo,6 [0,7 |08 |09 0,95
H 28
OrHocHTelIb-
Hast MyT-
HOCTb BOJbl
Pi
oa 054105 | 068 09 | 1,13} 1,43 1,97 | 2,52
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rae Vag — CpeAHsAs CKOPOCTb BROJNbGEPEroBOro TeueHHus;
Po cp — CPEAHAS MyTHOCTH B 30He GeperoBofl OTMeNH;

F¢ — njomank BOAHOTO CEUEHHsA, PAaBHAs NMPOHM3BENEHHIO HPHHH
Geperosoit 0Tmean Bo MK ee YaCTH, OXBAYeHHOI TeUeHHEM, Ha CPEHION
ray6uny Hep.

11.9. JleraapHul pacyeT pacxoja B3BeLIEHHBIX HAHOCOB NPH BeT-
pe 3a/jaHHOTO HanNpPaBJEHHs ¥ 3aJaHHOrO KWana3OHa CKOPOCTH BHINOJ-
HsieTcd MYTeM PaslesIbHOro ONpelieNIeHHSA 3JeMeHTOB, BXOAAIIHX B Tpa-
Bylo yactb dopmyan (76): ckopoctH BROJNLGeperororo TeyeHus Vpp mno
¢dopmyane (66) u (67), cpeaneli MyTHOCTR Ppep ~— No dopmyae (70),
a mJyomalM BOAHOro cedeHHs Fo — 1o mMpoduao cTBopa.

11.10. B cnyvae pas6uBannst BoAH y BHeninefl rpanunst 6eperosoi
OTMeJH CPaBHHTEAbHO HeGoabwoft wWHpHHHR (Bo<<100 M) pacxox B3me-
WeHHKX HaHocoB Rp,, Kr/c, PEKOMEHAYETCS BHUHCAATH Nno popmyne

—~ 3 ., —(0.014B —0,6H
Ry = 6206345 [ (o) (@5/0)(HopBe) V2¢O 0 o

11.11. Tlpu pacueTe pacxoioB HaHOCOB Ha 0eperoBHX OTMedfX CO
3HaveHHAMH Bo>100 M cpenHiolo cKOpocTh BAONMLGEPErOBOTO TEYEHHS
HeOGXOXUMO BHYHCAATL 1o dopmyse (67), cpellHiol0 MYTHOCTH — NO
dopmyae (70), a Fe, Kak ¥ B NpeAHAYLIEM CayYae, NPHHHMATh PaBHON

c— Lo

11.12. PacxOX JOHHHIX HAaHOCOB [ OTMeJel, CHOXKEHHHIX Tpe-
MMYINecTBEHHO NMECKaMH, onpefiessieTcsl No TabJa. 8 KaK OTHOCHTe/NbHast
BEJNHYHHA PacXxofa B3pelIeHHEIX HAHOCOB B SaBHCHMOCTH OT BBLICOTHI
BETPOBHIX BOJH, OOYCJHOBJIHBAOIWHX BROALGEPEroBoe TeYeHHe.

11.13. Oas onpejeneHuss pacxoja HAHOCOB BAOJLGeperoBoro no-
tToka R, Kr/c, pekomenayrooTcs ¢opmyas HHCTHTYTa THIAPOMEXaHHKH
AH YCCP (UT'M) u A. B. Kapaywesa — A. fI. lllsapuman.

11.14. dopmyna UI'M umeer sun

1,12-10% 0.5 x .
R= _”:T.Tb—(%) hf %RSIII 2 , (78)

rue hl% U % — BbicOTa BOJHL | %-HO@t oGecneyeHHOCTH H CpefHsns
JUIHHA BETPOBHLIX BOJH, M;
d — cpexHsi1 KPYNHOCTb JOHHBIX YaCTHU, M;

M — KOTaHTEHC YIJIa HAKJIOHA NPOdHJS AHA OTMEAH K TOPH3OHTY;
2=9,81 m/c®.

Ta6auwa §

B;‘:,‘;;?,':f:/'{°,‘;"" 0,2 | 0,25 0,5 [0,75| 1 1,25 | 1,5
0

OrTHOCHTENBH asi Be-

JHYHHA pacxoaa

JOHHBIX HAHOCOB
Ry

=T 100 % 0 115 | 42 17 7 3
Rpea

[ 3]
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11.15. ®Popmyaa A. B. Kapaywesa — A. §. lllsa puman nmeer Bux

h h 2
R =0,15Van(l —0,7ﬁc—p)(1 '3 V'I—K-—p-}- koVagn ) NT';B,o, (79)

Vgn — Cpefiifsi CKOPOCTb BAONLOEPEroBOro TeueHUs, onpefenseMas
no ¢opmyae (118), m/c;

h — Buicota BoaH 10 %-Hoit oGecneyeHHOCTH, M;

Hep — cpeanss raybuna, ;

Bo — MWHpHHA BCcell OTMeNH HJIM €e YaCTH, 0XBayeHHOM BAoOJbLGepe-
roBLIM TEUEHHEM, M,

3C—-M
ko= —37—, (80)
mcC
='_g— ’ (81)
M=0,7C + 6, (82)

rae C — kosbpuuuent Illesn;
I'; — rugpoMexannyeckuil napamerp, onpelensieMuiif no puc. 19,

rae

Hep

Gy = Vog -+ Veonu * (83)
G-
he ‘¢
Veoms = 3777 . (C R4 W
3zech ¢ — CKOPOCTh BOJIHHI, 009
Ucp — CPeAHAA THApaBAHUECKAS \/WW
KPYNHOCTb B3BeIIeHHHIX HAHOCOB. 008
11.16. Pacxoaw B3BemieHHBIX Ha- '
HOCOB, BHUHCJeHHHIE No popmyne (79), X K
npesumalor usmepenuwe  pacxoan 407
npeuMyulecTseHso B 1,5—3 pasa, a ,)r?o
BLIUACAeHHbe no dopmyne (78) —s8 (g6
3—6 pas. IlepBoie M3 yKasaHHBIX Ipe- _30 \
BHILUEHH MOXHO CYATATb AONYCTHMKI- 005
MH JJs PAcueToB, NMOCKOJNbKY OmIMOKH 40 \
M3MepeHHS PAaCcXOLOB B3BEIIEHHHIX Ha-
HOCOB HepeAKo MoryT jocturats 50— 004
70 %, a OWIHOKH B onpejesieHHH HEKO- \ \
TOPHWX pacyeTHLIX napaMerpoB dopmy-
Jlblp (79)p— 20—30 % . PacueTHule 3Ha- Gos Y\ 50
YeHHA PACXOROB HAHOCOB NO (opmyJe 0.02 K
(78) MOMHO paccMaTpHBaTh KaK BO3- 7 ‘Q ANEAY \
MOXHble TpefesbHbE. a1 NN N D
NS
Pacuer BpoabGeperosnx nepemeuleHni 55/ bx
HaHOCOB M MX M3MEHYMBOCTH 3a AAH- 0
TeAbHBIE MEPHOAB 62 g% g6 0:8[, 1
11.17. ®opmyan (76)—(79) uc- ¢
NoNL3YIOTCSE He ToNbKO A1s pacyetoB  Puc. 19. Tpaduk ¢yukuns
pacxoRoB HagocoB 3a | ¢, HO W Aaa ri=[ (G, C)
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Puc. 20. HaMeHeHue TBepAOTro PacxoAa (B3BELIEHHLIX H JOHHBLIX HaHO-
COB) B 3aBHCHMOCTH OT cKOpocTH BeTpa ( Wyo) ¥ ero nanpasaeHus

HOACUETOB MAacCH HAHOCOB, MepeMeliaeMBX Yepe3 CTBOP Geperosoii OT-
MeJIH 33 OTPe3KH BPeMeHH /M0G0 NPOAOIKHTENBHOCTH: OTAENbHBIN
HITOPM, MecCsll, Ce30H HJH 0e3lej0CTaBHHA NepHOA roaa.

11.18. Ananornysad 3afava MOxkeT ObITh PellleHa ¢ HCNOJAb30BaHHEM
HOMOTrpaMMbl, NMOCTPOEHHOA Ha OCHOBaHMH OGOOUICHHS H3MEpPEeHHLIX Ha
HHTepecyloLleM Yy4YacTKe PacxXoJAOB HaHOCOB ITPH BeTPax pasfHUYHON CKO-
POCTH H pa3HbX HanpaeJenud. ITpumep Tako#i HOMOrpaMMu NOKa3aH
Ha puc. 20.

11.19. s onpeneneHus nepememeHuii HAHOCOB C HCNONb30BAHHEM
pacueTHHX ¢opMyJ HeoOXOAHMO HMeThb CJeXylolHe AaHHLIe: pacrpe-
JeseHHe NOBTOPAEMOCTEH BETPOB Pa3/IMYHHIX rpajanuii CKOPOCTH (ue-
pe3 2—3 M/c) no BceM HanmpasJaenusM (no 16 WiH B Kpalinem cayuae no
8 pym6aM); 3HaueHHs BBICOT BOJIH hl o, Ha MOAXOzE K OGeperoBoit oT™MenH,

COOTBETCTBYIOILHEe KaxJOft rpajalli¥ CKOPOCTH BETPa N0 KAKAOMY M3
YYHTHBaeMHX PyMO0B; QPPaKUHOHHEI COCTAaB MOPOA OTMEJH, Ha OCHO-
BaHHH KOTOPOT'O BHIYHCJASIOTCS THApaBJIHYecKass KpynHOCTh, 3QdeKTHs-
HBIft RHAMeTp HaHOCOB, MOpdoMeTpHuUeCKHe XapaKTEePHCTHKH OTMeJH
(Bo, Hep, Fe).

ll.2p0. Ha ocHoBanHH NMepeyuCHeHHBIX CBEJeHHHA NI Kampo# rpa-
Hall{H CKOPOCTH BeTpa MO KaXXI0MY pyMOY H H3BECTHOH NMOBTOPSIEMOCTH
BLICOT BOJIH hl% Ha NOAXOJe K 6eperoBOil OTMEJH, YCTaHOBJEHHHIX B

cooTBeTCTBHH ¢ TpebGopannamu raaspt CHull mo narpyskaMm H Bo3feicT-
BHAIM Ha FHAPOTEeXHHYECKHE COOPYXKEHHS, BHIYHCJISIOTCA: CPEAHAN CKO-
pocts BRoanGeperoBoro TeuyeHHs Vpg — no dopmynam (66) u (67);
CPEHAA MyTHOCTh B 30He Geperoroit oTMedH Po gp — MO dopMmy.ie (70);
pacXoX BSBelleHHLIX 1nanocos Ry, — no dopmyne (76) uaw (77); wo-
JHYECTBO B3BELIEHHHIX HAHOCOB, NepeHOCHMOe uepe3 cTBOp Geperosofi
OTMeJIH MpPH KaxAOH KOHKPEeTHOH rpajalMH CKOPOCTH BeTPa 3a BpeMs
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Ta6nuna 9

Cpenuni Pacxo
n . c noKasa- | Cpenunas a Pacxop Ofmee
CxopocTh BeTpa ,féf,'if;‘;',, mggen;g- 2’;‘;3:,8 cxpoeﬁnclx{c?ri B;;,ee";?eﬂ_ MYTHOCTb ;:":::::; p3vellen- (o | Ry KOJH «
W 1o, M/C P o HOCT Ry w | Teverua | FChCt HZ OTMENH | 1o Tay. HBIX ar/c 9eCTHO
’ L o Vo M/c HOCOB Pocp’ $ HAHOCOB HAaHOCOB,
o ~ Kr/c R, kr/fc | Rpg Kr/C T
Wy © b4
2,6—5 3,36 222 0,22 0,08 22,5 0,09 — 0,054 0,054 43,2
5—7.5 1,91 126 0,45 0,17 32,1 0,192 0,283 0,567 0,85 385,6
7,6—10 0,34 22 0,65 0,25 36,2 0,245 0,312 1,42 1,732 137,2
10—12,5 0,09 6 0,82 0,32 40,1 0,28 0,399 2,66 3,059 66,2
12,5—15 0,06 4 0,98 0,38 43,4 0,287 0,329 4,024 4,346 32,6
15—17,5 0,01 0,7 1,14 0,44 45,8 0,357 0,272 6,911 7,187 18
Bcero: 712,8

NMpumeuanue: lNpu pacyerax f (®)=0,99; mepuna GeperorohfoTmenn (30 —74 M) u cpeanasn ray6una (0,28—0,57 M) ysenanqn-

BAIOTCA ¢ YBeJHUEHHEM BHCOTH BOJIHH, O0€CTIeNeHHOCTh pasiiuuuuX rpajanufl ckopoctd, %, ¥YKasaka oT ofmel NPOAOAKRTENABHOCTH
Ge3nepoCTABHOrO NMepHOAA (9 Mec).
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Puc. 21. UsmeHeHHe Nno rogam BaoabGeperoBbiX nepemenieHuii HaHocos
! — cymMapnoe; 2 — BIpPAaBO; $ — BJICBO OT CTBOPaA

1964 1966

¢, 4 (Ry=Ry3t3,6- 10%, Kr); pacxof AOHHHX HAHOCOB NMpPH KaXAOHk KOH-
KPeTHOH BHICOTE BOJIHH — MO AaHHHLIM Taba. 8.

11.21, Ilpumep pacuera KoJHYeCTBa NEPEHOCHMBIX Yepes CTBOP
HaHOCOB NPH JeHCTBHK BETPOB OXHOrO HaNpaBJEHHs 3a NepHOA, paB-
HRlt 9 Mec, npejcTasieH B Taba. 9

AnajiornuHble BLIYHCJEHHS BHINOJHAIOTCH AJsl TeX HANpaBJeHHR
BeTpa, NpH AeHCTBHU KOTOPHX HAa 6eperosoit oTMeJiH paccMaTpHBaEMOTO
y4acTKa BOSHHKAIOT BROJbOEpEroBhe TeYeHHS W OCYLIECTBJASETCA nepe-
HOC HAaHOCOB BIPaBO H BJIEBO OT CTBOpA.

11.22. TIpn HanHYHH HOMOTPaMMBl, NORXOGHOH HOMOrpaMMe Ha
pHc. 20, sHayeHHs pacxoA0B HAHOCOB (32 CEKYHAY, Yac HJH CYTKH) AJs
BETPOB PA3JIKUHOH CKOPOCTH 1O KaXJOMY HaNpaBJeHHIO ONpelenaioTcs
N0 COOTBETCTBYIOIMM KDHBLIM HJH NyTeM HHTEPNOJAUMH MEKAY KpPH-
BHIMH, 3 BEJHUYHHH NlepeMeIleHH HaHOCOB 3a 3aJJaHHBIe NEpHOAL — NY -
TEM YMHOXEHHS CHATHIX C KPHBHX pacXofOB Ha MPOLOJIKHTESIbHOCTh
AelficTBHA BeTpa KaXAOH paccMaTpHBaeMoi rpajailHH ckopoctu. B pe-
3yJAbTATE ITOrO OTNAJET HEOOXOAHMOCTL BHIYHCJIEHHS NapaMeTpoB BOJH,
XapaKTepHCTHK HaHOCOB, CKOpOCTeH TeueHHs, MOpP(HOJOrHYecKHX Xa-
paxkTepHCTHK Geperosoli oTMeJIH H T. A.

11.23. TlpoaonxuTtenbHocTh TpeGyeMOro pacyeTHOro nepuosa
(mTopM, Mecsill, ce30H, Ge3/ieLOCTaBHLIX NEPHOA roja) onpejeisieTcs
HCXOAA M3 OCHOBHHIX 3aja4 pacueTa. [lna OuUeHKH 3aHOCKMOCTH NPOpe3n
HeGOMBbIINX pa3MepoB, HalPHMEp NPH NPOKJAaAKe NOABOAAIEro TPyOO-
NpoBojla paccexBalOWeEro BHNYCKA, KOJHYECTBO MEpeMellaeMblX HaHO-
COB OnpefeasieTcs LJisf NMEPHOAA CTPOMTENBCTBA, KOTOPHIi MOXeT ObITh
paBunM 1—2 Mec. JIA8 OmeHKH 3aHOCHMOCTH GOJBIIHX Tpopeseil HJM
OlEHKH HAKOMJEHHS HAHOCOB Y COOPY)KEHHil, MPepPHIBAIOUIHX BROAbGE-
PEroBOA MOTOK HAHOCOB, PacyeTH BHIMONHAIOTCH A OTAEJNbHHIX CesSO-
HOB WJH JJIs Bcero GeanefocraBHoOro nepkoaa, IIpH 9TOM It pacyeTos
MOTYT HCNOJIb3OBAThCA CPEAHHE MHOTOJEeTHHE JaHHbIE O NOBTOPAEMOCTH
BETPOB Pa3/HUYHHIX TPajauHit ckopocTefl MAH JaHHbIE 32 KOHKDETHbIE
nepuoAbl KaXKAOro rojaa.

11.24. B cayuasx BelYHC/IEHHIl NepeMelleHH# HAHOCOB C HCIOJb-
30BaHHeM HaHHBEIX O NMOBTOPSEMOCTH BETPOB Pa3jIMYHMX rpajauufi cxo-
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pOCTH NO HanpaBJeHHSIM 32 KOHKPeTHHE CEe30HLI KaXKAoro roja HJIH
pSA NOCJAeA0BaTeNbHEIX JieT, a He OCPeAHECHHEIX MHOTOJETHHX 3HaUeHHH
Nno FaHHBLIM pacueToB YCTaHaBAHBAaKTCs BeJIHYHHbI CE30HHOK HJH Mex-
roloBO#l M3MEHUHBOCTH NepeMelleHHit HaHocoB. Ha ocHoBaHMM Takux
CBEIIGHHﬁ onpeaeasaeTcs BO3MOXHas HauGoAbWIASL H HaHMeHblUIaA 3a-
HOCHMOCTb COOPYXE€HHil, a TaKKe BO3MOXHBE BEJIHYHHH NepeMelne-
HHSL HEHOCOB BNPaBO M BJEBO OT cTBOpa (puc. 21).

PacnpepeseHne HHTEHCHBROCTH NepeMeileHHs HAHOCOB MO HPHHE
Geperosoit oTmeJn

11.25. JIns noAyueHHst NPeACTABNIEHHA O pacHpeXeJeHHH PacXOA0B
B3BeLIEHHBIX HAHOCOB NO IUHpHHe GeperoBoii OTMEJH NPH 3ajaHHBIX
YCJIOBHSIX PEKOMEHJyeTcs HCHOJb30BaTh THNOBHE KPHBHIE OTHOCHTENb-

HBIX 9JEMEHTapPHWX pacxomoB i =f (.;_), npejcTaBAEHHKE Ha PHC. 22,
re 0

Ouy no BHAY NOAOGHBI -nmom?m snpaM pacnpefiejieHuss CKOPOCTH
BAONHGEPEroBOro TeYeHHsl, HO XapaKTePH3YIOTCS OTJHUHTEJbHLIMH
MpH3HAKaMH,

11.26. Tun I. MakcuMyM r npHypOYeH K NpHYPe30BOi 30He H 0GbIYHO
B 2—4 pa3sa npesblliaeT OCpeAHEHHHIE 3HAUEHHS SJEMEHTAPHBIX pacxo-
aoB. OT 30HB MaKCHMyMa 7 pe3Ko yObBaeT Jl0 HYJeBbIX 3HaYeHHH Ha
rpaHHle HAaKaTa BOJH Ha MIsxXK W 6Gojlee MJIaBHO — O HanpasJeHHIO
K GpoBKe oTMesu (cM. puc. 22, kpuBas I). Ha Geperosnix oTMeNfX He-
3HAYMTENbHO! WIMPHHK ¢ GONBLUIAME YKJIOHAMH AHA TaxKoe pacnpejese-
HHe pacxoftoB HalJonaercss Kak NPH caabeX, TaK H NPH CHJABHEX
IITOPMAaX, a Ha MOJOTHX UIHPOKHX OTMEJISiX — TOJILKO NMpH cJaaGhIX
WITOpMax, KOria 30Ha pa3GuBaHHA BONH H 30HA HaHGOJNBIIHX CKOPO-
cTeil BAONLGEpPEroBoro TeUeHHs pPacnoaaralTcs B NPHYype3oBoi 30He,
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Puc. 22. Tunw pacnpesesieHnss OTHOCHTEAbHBIX 3JEMEHTAPHLIX Pacxo-
10B B3BEWEHHLIX HAHOCOB No IWHPKHe OGeperoBol oTmean (/—1/V)
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Ta6bauuma 10

OTHOCHTENIb~
HOE paceTos-
HHe OT ype3a

b

By

OTHOCHTENB-
Hasl BeJHYH-
H3 9JeMeH-

TapHoro pac-

xoza Tr;T 0.2 |1,181,57|1,62|1,55(1,27 0,9 | 0,7 [0,55/0,36/ 0,1

11.27. Tun II. MaxcumyM r pacnojaraercs B UeHTpaJbHOH 4acCTH
Geperosofi OTMesH WIH Y ee GPOBKH W N0 BeJHUHHE NpeBHIIaeT OCpPea-
HenHble 3HaYeHua r 8 1,5—3 pasa (cm. puc. 22, kpusaa //). Takoe pac-
npefiefleHHe r HaGawoAaeTcss Ha GeperoBhIX OTMeAsIX CPefHeit H GOJb-
WO WHPHHB B YCJHOBHAX 3HAYHTEJABHBIX LITOPMOB, KOrZa 30Ha pas-
GHBaHKS BOVIH M 30HA NOBHLIUMICHHLIX CKOPOCTCH PAacfofiaraloTes B UEHT-
paabHO#t 4acTH HJIH Y 6poBKH Geperosofi OTMeJH.

11.28. Tun IIl. IlBe oT4eTINBO BHpaXKeHHHe 30HB MOBHILIEHHOHR
MHTEHCHBHOCTH BJ101bGepErogoro nepeMemeHnsi HaHOCOB CO 3HAYEHHSIMH
ry~(1,3—1,7) r¢p, OAHA H3 KOTOPHX pacnonaraercsi B NpHypesoBoh
30He, a BTOpas — B LEHTPaJbHOl YacTH oTMenH (cM. pHC. 22, KpHBasn
IIT). Takoe pacnpejiesene Ha6miogaeTcss Ha OeperoBHX OTMEJAX C OT-
YeTJIHBO BHLIDAJKEHHEIM MOJBOAHLIM BaJIOM, a4 Ha MJOCKHX OeperoBHIX
OTMENIIX — NPH HAJHYHH JBYX 30H NOBHIIEHHHIX CKOpocTed BRosbbe-
perosoro Te4eHHs, COBMEIMEHHKX C 30HAMH pa3GuUBaHHSA BOJH.

11.29. Tun IV, TIpuMepHO OfMHAKOBHIE SHaYeHHH SJTEMEHTAPHBIX
pacxofos Ha Goabitefl uacTH MUPHHE GePeroBoif OTMENH M MiagHoOe
YMeHbIlIeHHe HX B NPHYPe30BOM 30He W y BHeluHel IpaHHLL Gepero-
Boft oTMesaH (cM. pHc. 22, kpuBas V). Takoe pacnpenelleHue uaile
Bcero HabaloAaeTCst Ha OYeHb NOJIOTHX LIMPOKHX GeperopuX OTMeasx,
0co0EHHO B YCJOBHAX NOCTeNeHHOR TpaHchOpMauHM BOJH B mpepesax
OT BHelllHell TPaHHIB OTMEJH 1O Ypesa,

11.30. Pacnpegenenue ocpeiHeHHHX OTHOCHTELHBIX BEJHYHH 3JIe-
MEHTapHBIX PAacXOJ0B Ha HOJOrHX GEPerophbix OTMEJAX 3a AJHTENbHBIR
NepHoOA, HampHMep KaKo#i-an6o ce30H roja kiau pecb GesnenocTaBHLI
nepHoa, peKOMeHAyeTcsa onpepeasTh Mo taba. 10.

OneHKa aKKyMyJIiHH HAHOCOB B NpPOPe3H

11.31, Ta6auneir 10 pekoMeHAYeTCH MOMB30OBATHCH TaKXKe AJAA Of-
pefie/leHHs] OTHOCHTENLHOTO pacnpefieieHHs 06BeMOB aKKYMYJIALHK Ha-
HOCOB B NPOpE3H, NMepecekaloliell BCIO OTMeJNb M 3aKaHYMBAIOMEHCH Y
ypesa.

11.32. Oas npopeseit ¢ MNomepeyHLMH pa3MEPAMH B HECKOJIbKO
JIeCATKOB METPOB, KOTODHIE NepeceKaloT Geperosnie OTMeNH LIMPHHONR
100—150 M u npocTHPAOTCA B NPEAETH CYLIH, OTHOCHTeIbHOE pacnpe-
Henenue OﬁibeMon AKKYMYJISIUHH HAHOCOB PCKOMCHAYCTCH ONpefesaaTh
no taba. 11,

58



TaGauna Il
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TaG6nwna 12

OTHOCHTENbHAS
ray6uua npopesu

Hy

Hep

Kosdpduuuenr
aKKyMYJAALHH
HaHOCOB

Ra 0 [025|04 |05 |06 |0,67]0,73]0,87|0,98
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11.33. B npopesax, nepecexawmux Geperophle OTMENH, OTKAaAH-
BaeTC 4YacTh HAHOCOB, NEPEHOCHMHX BJOJAbGEPErOBHIMH TeUEeHHSIMH,
npuyeM TeM OoNmias 4acTh, 4eM GoJbllle OTHOCHTeNbHas IJAyGHHa

npopesu _Zi (Hy— cpeanss ray6nHa, H3MepeHHA# OT NOBEPXHOCTH
[

BOAH KO Auap npopesu; Heop— cpeausis ray6uHa BOAB Haj Oeperosoi

OTMeJIBIO, NpPHMBIKAWeEd K npopesH).

11.34. KoshpHUHEHT aKKYMYJASILLHH HAHOCOB @y, NPEACTaBJASAIO-
uiHil co60H OTHOIIEHHE BeJHYHHL! OTJIOXKHBIIHXCA B NMPOPE3H HaHOCOB
Ra K ofmeMy KONMHYeCTBY HAHOCOB R;, NepemeuialoWlHXCd BAOJAL Ge-
pera uepes cTBOp OeperoBofi OoTMe/JH, pPeKOMEHAYETCH ONpejeasiTb IO
Taba. 12. Osa cocraslleHa Ha OCHOBaHHH AaHHWX HMHcTHTYTa ruapome-
xanHk# AH YCCP no 3aHOCHMOCTH KaHa/loB Ha GeperoBbiX OTMeNAX
BOJOXpPaHHJIHILA MPEHMYLIECTBEHHO NeCYaHRMH NOPOJaMH M JaHHHIX
I1. B. lllanosasioBa MO 3aHOCHMOCTH MOPCKHX KaHaJOB NecYaHO-HJH-
CTBIMH U HJIHCTHIMH NOpoxamMH. B CBA3H ¢ 3THM MO Hell MOXKHO NMOJYYHTH
npu6IHXEHHHE BeJHYHHBI aKKYMYJSIIIHH HaHOCOB B NpOpe3fix, fione-
peuHble pasMepbl KOTOPHIX NPHMEPHO Ha JABa TNOPAAKa I1PEeBRIIAIOT
CpelHIo TAyOUHY Ha O6eperosoffl OTMeNH.
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12. OUEHKA OBPATHMbIX BbICOTHbLIX AE®OPMALUH NAHA
HA BEPETOBbIX OTMEJAX

MecTononoxenne 30H BLICOTHHLIX aedopmauni

12.1. O6paTHMble BLICOTHbe flepopMallii AHA NPOHCXORAAT KaK Ha
6eperoBbiXx OTMeJsIX, HaXOAAILKXCA B crajih GopMHpOBaHHA (Ha BoO-
AOXPaRWJHIAX), TaK H Ha GeperopnlXx OTMeJaAX, AOCTHTIIHX B CBOEM
Pa3BHTHH CTAAHH OTHOCHTENBHOIO AHHAMHUYECKOIO paBHOBeCHA (HA
o3epax).

12.2. BuicoTHbie pedopMaunuH AHa oGYCJOBJHBAIOTCS Pa3MLIBAIO-
UM JelicTBHEM BETPOBHLIX BOJH, MOTOKAMH HakKaTa H CKaTa, a TaKxe
BIONL6eperoBLIMM H KOMNEHCALHOHHLIMH TeueHussMH. ITox pefictBHem
9THX (paKkTOpOoB (POPMHDPYIOTCS H NepeMellaloTess Pas3iHYHBE aKKYMYy-
AATHBHBIE 00pa30BaHHA, OCYIIECTBJAAIOTCS BBIHOCH MaTepHana pasMbl-
BA M3 NPHYPe30BOH 30HLI K BHEIIHEMY CKJOHY HJIH NepeHOocH B o6pat-
HOM HanpaBJeHHH.

12.3. Beanuuna pucOTHHX AedopMaUHil 1HA 3aBHCHT OT HHTEHCHB-
HOCTH BOJIHOBLIX KOJIeGaTeNbHLIX JBHXXEHHN H IEePEeHOCHHX TevyeHHUi,

Ta6auna 13

BuicoTHHEe feOPMUILHH, M, MPH

YRaon fHa Ce’OHHLIX BeJHYHIIAX KoneGanuit
Geperosoit TMopoaa Atia YPOBHR, M
oTMenu
0,25 0.5 1 1,5 2
0,1—-0,2 Tleckn pasHo3ep- 1,2 1,56 1,71 2 2,5
HHCTBLIE

JleccoBuntble cy- 0,4 0,5 | 0,7 1 1,4

INTHHKH

0,01—0,05 Tecku pasnozep- | 0,8 1 1,31 1,6) 1,8
HMCTBIE

0,02—0,08 JleccoBuaHme Cy- 0,3 0,5 06| 0,8 1
IVIHHKH

0,003—0,006 IMecku pasnosep- 02 | 0,3 0,5l 06| 0,8
HHCTHIE

JleccoBrpuLie cy- 0,2 02 1 03]04] 0,5
TAHHKH
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OT BeJaHYHIIL KoJeGauuil yposus, creneHu cBSASHOCTH NMOPOJA H YKJOHA
IHa Oeperosoi OTMEJIH.

Haun6onbuwive o6paTHMuie BHICOTHHIE jAepOpMalluM B YCNOBHSX He-
3HAUHTeAbHBIX KOJeOaHHII ypoBHS HabJMIOAAIOTCH B NPHYPE30BOil 30HE
Geperosoit oT™MesH H nagxa. JebopMallHH YMEHbIIAIOTCH OT MAKCHMY -
Ma B TNpPHYPe30BOH 30He [0 HYJeBhIX 3HAaYeHHd Ha TrpaHHLe Ha-
KaTa BOJIH Ha MJIAX H HAa BepLUHHe BHeILHEro CKJoHa Geperosoft OT-
MeJIH.

OuneHka BHLICOTHRX pRedopmanuii mpHype3oBodl 30HM

12.4. lasi OpHEHTHPOBOYHOH OLEHKH CE30HHHIX BLICOTHBIX Aedop-
MallHi TIpHYpe30BOH 30HLI GeperoBbiX OTMeJeH pa3JHYHOA KPYTH3HbI
NpH BLICOTE WITOPMOBBIX BOJH (A9}, AOCTHFralOWLHX Ha TAYGOKOH BOjE
1,5—2,5 M, H pasAHYHBIX BeJHYHHaX KoNeGaHHi#l YPOBHsS peKOMeHHY-
eTcs HcnoJab3oBaTh Taba. 13.

12.5. B cayuyae CJOXHOIO reoJOrH4ecKOro cTpoenus GeperoBom
OTMeJIH H NPH HAJAHYHH Ce30HHBIX H3MEHEHHH YPOBHS J0 HECKOJbKHX
MeTPOB BEHICOTHHIe jJe(opManHH jHa HeoO6XoAuMo onpexeaaTh Oonee
AeTajJbHO, C HCNOJAb30BaHHeM RAHHBIX HaOGJIOAeHHA HJIH MeTOAa npo-
riosa no nn. 13.1—13.11.

OueHka BbICOTHBIX nedopMauuil HeHTPadbHOH vacTH GeperoBoit oTmenn

12.6. BricoTHnie nedopMauHH Ha WHPOKHX (B~150—500 M) mu
nojorux (yknon 0,01—0,005) Geperosrx OTMeJNsIX B YCJHOBHAX He3Ha-
YHTeNbHBIX CE30HHLIX H3MeHeHHH ypoBHs (B0 | M) pekoMeHayercs on-
pelessTh N0 BHICOTE GOPMHPYIOIMXCH Ha AHe NOJABOAHHIX BaJiOB B 3a-
BHCHMOCTH OT YKJIOHA JHa W BBICOTH BETPOBLIX BOJIH.

12.7. Vi3MeHeHHe BLICOTH NOABOAHBIX BAJIOB, ONpEeReAIOMHX BhICOT-
Hble aedopmannu Ha GeperoBblX OTMeJASX ¢ YKJOHaMH AHa okojo 0,01
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Puc. 23. 3aBUCHMOCTb BBICOTBHI MOABOAHOrO Bajaa OT rayGHHm Haj ero
rpe6HeM npH Pa3zAMYHLIX BLICOTAX BOJAH H YKJAOHaX 1Ha
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Puc. 24, KoHTYpm npH3MBbl BHICOTHBIX Aedopmanuit, 06YCAOBJCHHBIX
nepeMeeHHEeM NOABOAHLIX BajaO0B
! — npobunw AHa; 2 — cpepHss JAHUHHA fAHa; $§ — rpauuna AedopMauuit sa cuer
nepeOPMHPOBAHHA BAaJios; 4 — rPaHUUN AepopManufi NpHypPe3oBOft 3OHM;
§ — peaynbTHpylomui KoHTyp npa3sMm AedopManufl

NpH PasAHYHOR BLICOTE INITOPMOBHX BOJH, TIPEACTABJEHO Ha puc. 23
CIVIOWIHWIMH KDPHBHIMH. BepXHHe NMYHKTHPHHE KPHBELIE COOTBETCTBYIOT
ykaonam aua 0,02, a nuxuune — yksaonam 0,005. CusiTHe NO KPHBHM
pHc. 23 BEAHUMHH BHCOTHHX JAehopMamui ANA DPa3NHYHBIX TAYOHH
HaX TpeGHSIMH BaJIOB HEOGXOZMMO OTKJafMBAThL BHH3 W BBEPX OT OCpex-
HEeHHOl JIHHHH JHa cTBOpa, OPHEHTHPOBAHHOTO MO HOPMaJju K Gepery,
KaK NOKa3aHO Ha puc. 24.

Onpejenenne o611ero KOHTYpa BHICOTHMX Aedopmanuil Geperoroi oT™eaH

12.8. Ha npoduae pacueTHOro ¢TBOpa ¢ HaHeCEHHHMH KOHTYpaMH
BHICOTHRIX JedopMalHil AHA 3a cYeT NepeMellleHHsi MOABOLHBIX BaJOB
(cM. m. 12.7) oTkAanbiBaeTCs TaKXKe BeJHUHHA Jedpopmauuii npuypeso-
BOM 30HH, NMpHHHMaemaa no Tabk. 13.

12.9. Beanynna aepopMallHH NPHYpPe30BOH 30HH OTKAAALIBAETCHA
B TOYKe ypesa BHU3 OT cpeiHero yposHa BoAu (Cp¥YB) u BBepx oT HHU3-
Koro yposHs soiul (HYB), Kax nokasano cTpeakaMmu Ha puc. 24, 3atem
OKOHTYpHBaeTcs BCA NpH3Ma JAepopmauuii oT rpaHHNEl HaKaTa BOJIH
Ha MJIAXK, TJe BHCOTHHE ReoPMalHH paBHH HYJI0, A0 TOYKH C MAKCH-
ManbHO# BeJHYHHOR pedopmauuit B ueHTpaabHOR yacTH Geperosoit
OTMeJIH H jlalee 0 HyJeBhIX AedopMauuit Ha BHellHeR rpaHuue Gepe-
ropoit OTMeJH (CM. pHc. 24).

12.10. B cayvae RinTeNbHOTO CTOAHNHA YPOBHS HAa BHICOKHX OTMET-
Kax MOoJyyYeHHBe KOHTYPLl NPH3MH AedopMauHil HEOOXOAKMO CMECTHUTH
BJIEBO BAOJMb NPOMHASA AHA H BBEPX A0 HOBOHl OTMETKH YPOBHA H OKOH-
TYPHBaTh NMPH3MY JOMONHHTENBHEIX JedopMaliHii ¥ Pe3yJbTHPYIOULYIO
npusMy zedopMauuil, Kak moxKasano Ha pHc. 25. Huxuaa orubaromas
pe3yabTupyoweil npusmbl AedopmauHil HCNoOAb3yeTcs AJIA peLIeHHUSA
BONpoCcOoB 3arayGJeHHs Ha OeperoBoil OTMeNH MNOABOAAWLEH TPyOH
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Pnc. 25. Koutypnl BblcOTHbIX JedopMauuit aua 6GeperoBofi oTmenu
NnpH AJHTENAbBHOM CTOSSHHH YPOBHS HA BbLICOKHX OTMETKax

{ — ocpeAnennnft npodPHAb;, 2 — KOHTYPH NpH3MW AedopMauufl; 3 — KOHTYDH
NPH3Mbl AONONAHHUTENLHBX AedopMannfl; 4 — peayAbTHPYIOUWHA KOHTYD BBICOTHHIX
Aedopmaunft
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Puc. 26. I'paHHub KOHTYPa BbICOTHHIX aediopMauuit aHa GeperoBoii
oTmean (CTPeAKH), NpOBelleHHble MO MPefebHHM OTMETKaM COBMe-
WEHHBIX npothuaei

pacceHBaloLlero BHITYCKAa, NOCKOJbKY OHAa MNOKAa3nBaeT mpejeibHhle
BEJIHYKHB PAasMBIBOB 1O CTBOPY GeperoBod OTMeJH.

12.11. KoHTYyp npu3aMbl BHICOTHHX fedopMaumii AHA Ha CTBOpEe MOXK-
HO NOJNYYHTb TaKXe NyTeM COBMelileHHs npoduiell nocnenoBaTelbHHX
NpoOMEpPOB H HHBEJIHPOBOK, €CJIH HMH OXBaueHH BCE OCHOBHHE (a3bl
FAZPOMETEOPONIOTHYIECKOTO PeXKHMa BOJOEMa H NMPAKTHYECKH Bech JHa-
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Na3oH ¥3MeHeHHH ypoBus B GesldefocTaBHbil nepuog. [lpumep onpene-
JIEHHSA BBICOTHBIX AedopManHil JHa TaKHM CNoco6OM NOKa3aH Ha pHuc, 26.

13. NPOTHO3  BEPEIOBbIX  AE®OPMALIHA
HA BOJAOXPAHMUJIULIAX

06w He noJNOXKeHUA

13.1. Tlpu o6pa3osanuy BOZKOXPAHHJIHIIA NYTEM CO3JAHHS B peKe
NOANOpa B NOJOXeHHH Geperos OKa3biBAIOTCS CKJAOHH HafnofiMeHHbIX
Teppac HJH HHBIX reoMOpQOJOFrHUECKHX S/IEMEHTOB peuyHOH MOMHHEL.
B HOBBEIX YC/IOBHAX CYUIECTBOBAHHSA, NOJA AefiCTBHEM HOBBIX AKTHBHLIX
NPHPOAHBIX (GPAKTOPOB 3TH CKJOHH TEPAIOT paHee NPUCYWYI0 UM YCTOH-
YHBOCTh M paspyuwialotcs. I'JaBHHIM aKTHBHHM (daxkTopoM GeperoBmIX
nepebopMupoBaKuii fBNAseTcs BeTpoBoe BoJHeHHe. Ilox ero Bosfefict-
BHEeM BbipabGaThiBaeTcs noJjoras Geperobas OTMeJb, YacTHYHO Bpe3aH-
Has B paspyllaeMulfi CKJIOH, YACTHYHO aKKYMYJHDOBaHHAsl H3 MaTepHa-
Joe paspyuenus (puc. 27). B npeaenax co speMeHeM YBeJHYHBAIO-
uieficss GeperoBoii OTMeNH NPOHCXOAAT MepecTPOiKa BOJH M YaCTHUHOE
raumenue ux snepruy. Korja oTmens JOCTHraeT pa3sMepoB, NPH KOTOPHIX
paccenBaeTcss BCS BOJHOBAR SHEPTHd, cnocobHas paspymarts Geperosoit
CKJIOH, TiepedopmMupoBanve Gepera 3apepiraetca. Copepiainunecst 8 pas-
PYLIEHHOM CKJIOHEe IVIMHMCTHE, NHJeBaThHié YacTHUMW H OpragHuecKHe
TPHMECH MNEPeHOCATCS TEUYEeHHAMM 3a TPaHHIB Geperosofi OTMeJH.
AXKYMyJATHBHAs 4acTh OTMeJH (OpPMHpYyeTcs W3 QTCOPTHPOBAHHOIO
necka M raJbKM H NO PasMepaM yCTynaer pasMepaM pa3pyuleHHOH 1o-

OfiHI.

P 13.2. [1pH npoeXTHPOBAHHH DPACCEHBAIOUIHX BHINYCKOB HAa BOACXpae
HUJIHIAX C He3aBepLIEHHBIM UHKJIOM (opMHPOBaHHA Geperos Heo6xo-
JAMMO HMeTb TIPOTHO3 3TOrO Mpolecca Ha CPOK CYIIeCTBOBAHHA COOPY-

Puc. 27. Cxema GeperoBoi oTMeaw
abca (Q_) — obpem paapyuenua; bdeb (Qa) — 06beM AKKYMYAaUHN, d — BHelI-
Huf Kpail GeperoBoft orMmenu; He — TAyOGHHa pasMuiBaloulero AefCTBHS BOJHH:
AZ, — cpaGoTka mofoxpaiuanula; B, — untpuxa Geperopoii ormenn; Lo —~ cme-
wedne Geperosoit AMNUH; ¢—f — KpHBOAMNeliHLit yuyacTok npoduast; [ — d —
npsiMosHHei MMl yuacTok npoduan
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kenusa. Cocrapliende TaKOro NPOTrHO3a CBOAUTCA K MOCJAEAOBATENbHOMY
pelleHHIO CaefyIOWHUX 3ajay:
pacuer BOJMIHOBOTO peXXHMa BOJOXpaHM/AHMILAZ NPHMEHHTCJLHO K pac-

cMaTpHBaeMOMY YyuacTKy Oepera;

pacuer npoduas npefenbHolt (ycroiluusoil) GeperoBOH OTMeAH H
PacnosioXKeHus ee OTHOCHTeJbHO CYLeCTaYIOUIEro paspyluaemoro Gepe-
IOBOr0 CKJOHA;

Nnpor#os 6eperopofl OTMeNH ¥ €@ PacNoNOXKeHHs Ha 3aJaHEKH CPOK,

Pacuer BONHOBOTO pexnMa BOAOXPAHUARILA NPUMEHATENLHO K 3a]aHHOMY
y4acTKy Gepera

13.3. Pacuer BONHOBOIO pexXHMa 3aAaHHOrO yyacTka Gepera BOAO-
XpaHUJAHILA BKJIOYAeT ABE MOCJENOBaTeNIbHO pelllaeMble 3aflauyu: Onpe-
JleJleHHe BETPOBOrO peXHMa pafiOHA BOJOXDAHHJHILA H HAa OCHOBAHHHM
9TOro — Onpeje/icHHEe BOJHOBOrO peXHMa yuacTka Oepera.

Hcexonnnii marepyan A4s onpeneldeHusi BETPOBOro pexXHMa BOAOXDA-
HUJAKIA MOXKHO nNoJyuYHTh B CnpaBounnke no xaumaty CCCP(u.III,
Berep) Fockomrugpomera. s MCnos»3oBaHHS STOFO MaTepHaja B
BOJHOBHIX pacueTax TpeGyiOTCA €ro COOTBETCTBYIOUIHA 0T60p H mepe-
paGoTka.

IToMecsiuHHEe CBeAEHHA O NOBTOPSEMOCTH pw BeTpa onpefie/leHHOR
rpajjaliid cKOpPoCTH W M ONpeAe/eHHLIX HanpaBJleHHH ¢ MO BOCHMH
pyM6aM, nOJyuYeHHHIE HA OCHOBE YeTHPeXPa3oBHX HaGNIOfeHWHA U NpH-
BOAHMEE HeNOCPeACTBEHHO B TaGa. 7 cnpaBOYHHKA, BHIpaXKalOTCA B
NnpoleHTax OT 4YHCJIa 3aMepeHHBIX cKopocTeli B xanHom Mecsue. [lo-
BTOPfAeMOCTb IUITHJEH py, NPHBOAMTCH NONOJNHHTE/NbHO TaKXe MoMecsu-
HO B OTHeAbHOI TabGJHie B npoleHTax
OT MOJMHOIO uHc/Ma HabaoAeHHA B AaH-

HB  Mecsl. §

Jins BOJHOBHIX pacueToB Heo6GXoxu-

Mbl CBEJEHHs O BeTPaxX TOJbKO YeTH- E
pex HaBeTpeHHbX pymGoB (pHc. 28), n

NOBTOPAEMOCTb BeTpa JaHHOH rpaja-

IKH CKOPOCTH H AaHHOTO pymba Heol-

XOJMMO HMeTb B NDOLEHTHOM BHID@XKe- N
HHH OT NOJAHONl NPOAOTKHTENbHOCTH

GeasieflOCTaBHOTO NepHOJa, COAEPKa-

1Eero HeCKOJAbKO MOJMHEIX H Asa HeNoJ-

HHIX (nepBHt M NOCJAeAHHHA) MecAua,

WIH OT INOJIHOTO YHWcna Habaojerui

3a STOT MepHOJ, BKJAIOYas H IWITHJIH,

Hnasa storo panuunie Tabia. 7 no BceM

MecsnaM TNepecyHThBaloTcs no ¢op-

MyJe

rae nga— NOJHOe YHCAO HaGMIOACHUR

3a jaHHHI Mecan uan 3a Oesqaeno-  Pac, 28. PacnoaomxeHnue pym-

__N6a(100—pog) pPw
P=""100Zngs @ &

CTaBHYIO €ro 4acTh; 60B ¥ yraos noaxoaa Cij OT-
Jngn— IMOJMHOE YHCAO HaGAI0fe- HOCUTEALHO GeperoBoit AHHHH
HHI 3a Bech GeajeAOCTaBHHIH MEPHOJ,. (npumep)
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INonyyeHHne 3HAYeHHS Py @, BHIPAXAIOUIKE NOBTOPAEMOCTh B AdH-
Hbli Mecsill BeTPpa RAHHOR CKOPOCTH M HanpaejleHHS W OTHeCeHHhle KO
BceMy 6e3jleloCTaBHOMY NEPHOAY, 3aTeM CYMMHPYIOTCS MO BCEM MeCsH-
nam. Ilpumep noppoGuoro nepecyera AanHux CnpaBoYHHKA NO KAHUMATY
CCCP npupoautcs B npua. 6, n. 1.

13.4. Tloxa3anks NOBTOPAEMOCTH BeTpPa, NPUBOJAHMHE B TaGauuax
CnpaBoyHnKa, OTOGpa)aloT CTeneHb 3AlMILEHHOCTH MAaHHON MeTeo-
CTaHILHH, KOTODas OLEHHBAETCH YCJAOBHEIM WHOpoM. Jas nepexopa ot
NOKa3aHHil STHX CTaHUMH K YCJHOBHSM OTKDHITOIO BOJAOEMAa HEOGXOAM-
MO BBeJeHHKe MONnpaBoyHOro Kosdgpuilnenta, sHaueHHe KOTOPOro KoJses-
Jercs npakThieckHn ot 1,3 no 3. Tlpu HeocyiecTBHMOCTH CllelHaJbHOTO
2HaJu3a BCeX MMEIOUIHXCA MaTePHANO0B NO BETPY PEKOMEHIYETCH OpHeH-
THPOBATbCSI B BOJHOBBIX pacyeTax Ha OAHY H3 CTAaHILWA paiioHa, WMelo-
Y0 HaHMEHbLIYIO 3allHIREHHOCTb, BBOAS K NOKa3aHHAM ronpasKy 1,5.

13.5. BOANHOBOK pexHM pasfHYHBIX y4YacTKos Gepera BOACXpaHH-
JIKIA He OMHAKOB, NOCKONbKY OH MOMHMO DeXHMa BeTpa, NpaKTHYe-
CKH OJHHAKOBOTO JJIS BCEro BOAOXPaHHJAHWA, B OOJABHION CTeNeHH
3aBHCHT OT OPHEHTauuM GeperoBofl JIUHHH NO CTOPOHAM TOPH30HTa H
OT BEJHYHHBI PasroHoB W Npopuas jHa (rayGuH) Ha pasroHax no oc-
HOBHHIM HaBeTPeHHHIM pyMOGaM.

MecTHble 0COGEHHOCTH BOJIHOBOTO PeXXHMa ydacTKa Gepera Bepaxa-
I0TCS1 BOJIHOBLIMH XapaKTEeDHCTHKAMH, KOTOPbhie [0 YeThipeM HaBeTpeH-
HHIM pyM6aM BHIDAXalT B rpaduyeckoit (opme cBA3b MeXAy BBICOTOM
BOJHH M CKOPOCTBHIO BeTpa. Pacuer BhICOTH BOJHH A JJs 3ajXaHHO{
CKOPOCTH BeTpa BHINMOJHAETCH Ha OCHOBE CYIIECTBYIOIMIHX pacHeTHHIX
METOJIOB, H3 KOTOPHIX MOMHO pPEKOMeHJOBaTh MeTof Bpacnasckoro
Kak HauboJiee npHcnoco6JeHHH K yCHOBHAM Bofoxpanuaui. O6pasern
BOJIHOBBIX XapaKTePUCTHK NpHBeJieH B npua. 6, n. 2 na puc. 82.

13.6. Hcrnonb3ya BOJHOBBlE XapaKTeDHCTHKH YyuacTKa Gepera,
CBeJleHHA O INOBTOPAEMOCTH BeTpa DAasJHYHBIX HanpaBJeHHH H pas-
JUYHBIX Tpajalufi CKOPOCTH, OTHeCEHHHE KO BCeMy 6e3ieflocTaBHOMY
nepHoAy, NePeCUYHTHIBAIOT HA COOTBETCTBYIOMIHE MOBTOPSEMOCTH M ofec-
IIEYEHHOCTH BHICOT BOJH. [IpHMep TaKOro mnepecyeTa NpHMEHHTEJLHO
K ycanosusiM npumepa 1 npua. 6, n. 1 npusesen B Taba. 23. Ilpu ucnons-
30BaHHMH MaTepHaJoB NpuJ. 6 rpajalHy CKOPOCTH BeTpa MPHBOASTCHA
C NONpPaBKOH Ha 3aNIMIMEHHOCTb CTAHUHH B COOTBETCTBHH ¢ m. 13.4
HacTossmux PexoMenpauuil.

CBA3b BBICOTHI BOJIHEL i c ee 06eCleUeHHOCThIO MOJYYaeT UYeTKOe
rpaguYecKoe BHIpa)KeHHe, €C/AH Ha rpaHKe BMeCTO HENOCPEACTBEHHO
obGecnieyeHHocTH P otkaageisate lg P (puc. 29). Kpueas, nposejeH-
Has 110 YeThIPEM HATYDHBIM TOYKaM, XOPOIIO aNIIPOKCHMHDPYETCS CeRYIo-
LIAM @HAJHTHYECKHM BbipaXKeHHeM:

lg P=ah®+xh-t1gP|. (86)

3aece 1g Py coorBetcTByeT A;=0 WM omnpenensiercss Mo rpaduKy; x;=

=ctg v, rle Y — yroa HakJoHa KacaTeNbHOH K 3MNHPHYECKOA KPUBOH
B Touke hy; Ig P; Takke onpefensieTcss N0 rpaduKy; NoKa3aTeab napa-
MeTpa NapaGoJBl 4 BHIYHCASETCA NO (opmyse
’
6, — %6,
2 ’
8,

B koropo#t 8,=lg P,—Ig Py; 6,~hy—h,; 1g P, otHOcATCE Kk obecre-
YeHHOCTH BOJTHH HanGoJbllell BRICOTH, NOJYYeHHON O HAaTYPHHIM Hab-
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Puc. 29. mnupu- b
yecKaf CBA3b MexX- J
LY BHICOTOH ROJHBI [
A u Jorapugpmom CeBepo-Ganad
ee ofecneyeHHOCTH
Ig P no uerwipem RITY T~ ——J b,
1
|

TOMKAM HaTypHHX
Ha6mioaenuit., 3Ha-
yewun hy n lg P, o \
OTHOCATCH K BepX- \
Heil npeseabHoit Ha- P IN DN
TypHO# Touke. 3Ha- |
yegnsa Ig P;, or- 2
HocAwnecd X h;= &
=0, cHumaoTCca ¢
rpadunka 3 b -2 -1 0 14F 2

s
7

L

monenusaM. [Ipumepw mocrpoenus sasucHMoctu lg P=f (h) mas pas-
HHX PyMOOB NpHBEACHH B MPHJ.

Ob6ecneyeHHOCTb Pp HaHOOABUICH BOJHBI, Ha6JIOfaeMOH OfHH pas3
sa T Jaer, onpefeaserca no dopmyJae

100
Pr=—FSnen (88)

BricoTa sToit BoJiHE MOMeT OHITb NOJy4YeHa AJA KaXKAOro u3 pymbos
HIH HenocpejcTBEHHO M3 rpadukos lg P=f (h) HAH BBIUHC]IEHA IO
ypaBHeHHIo (86), peweHHoMy OTHOCHTeabHO h. [IpuMep Takoro pacue-
Ta ¢ BHJeJeHHeM 3HadeHus A HauGoawuwero W3 Bcex pymMOGOB npusejeH
B8 taba. 24 npua. 6.

13.7. BnemenTapHoe KOJHYECTBO 3HeprMH d3J, NepPeHOCHMoOe B Te-
YEeHHE roAa BOJAHAMH BCex

- 2‘5._]
HampaBleHHH, JeXauMx B p2ip cosy, Hipy, cosg,

HHTepBasie BhcOT dh, BKIIO-
qaloueM BHCOTY Ri, paBHO r/’

— 2.5 5, 6 1
d3=7,95Tg.h;*° 3 (Pij / \(/

fi

cos @j) dh, (89) ¢ 7 20
rie Top— TOJNHas NPoOAOJI- /
KUTEJBHOCTb GesnenocTasHo- ¥ 7
ro nepHoAa, Y; } / \

@j— yrol noAxoaa BOAH  J £
j-ro pymba; / / \ {1

Pjj— nNOTHOCTb BEPOAT- 2 / —
HOCTH MOfABJEHHS BOJHH h; / / \ - p
HanpaBJeHHs @;. 3Ta Bepo-  g—f
STHOCTb  BBIYUHCAAETCS TO /
dopmyne 18/

’ Gy G6 12 46 2 24 28
P;j=2,3026P (2ah;+t-x,). »
N . (90) Puc. 30. Pacnpeapcaennc BOJHOBOI

B KOTOpOH a4 H X, T€ Xe, SHEPrHU MO BLICOTAM BOJH

uto ¥ B Qopmy.Je (86). Ha I — auddepenunancuoe; 2 — cymmapuoe
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prc. 30 npuBeseH npuMepHHi rpaduK 8aBHCHMOCTH h?-52 P;; Cos @y, a
i

TaKXe CyMMHpyiouas KpHBas ‘?Eh%'sP” Cos @j ans Bcero AHana-
f

30Ha 3HaveHHH h, B3ATHX uYepe3 paBHble HHTepBaau Ah. Ilisi nepexo-
Ja K NOJHOM 3HepTrHH 3, NPHHOCHMOM B TeYeHHe roOJa BOJNIHAMH BCex
pa3MepoB H BCeX HanMpasJeHHK H OTHeCeHHOHl K eJMHHLE HPOTSKEeH-
HOCTH Oeperosoit JHHHH, NMPHBEJEHHYIO Bhile X CcJAeAYET YMHOXHTL
Ha Kospduunent 7,95 T 1Ak ij

= 7,95Tg, X X (h7'5P;jcos g ;) Ah. E1))
i

TlpuMep nocTpoenks rpaduka SHepTHH W ONpefeJeHHs NOJHOM sHep-
rin 3 npuBejeH B npumepe 2 npua. 6, n. 3.

lMporno3 Geperosmx pedopManuii Ha 3agaHHbifi Cpok

13.8. Tlporno3 Geperosnix AedopMmauufi Ha 3afaHHBA CpoK Tpely-
€T NMpeliBaPHTENBHOrO Oonpefe/ieHHs Pa3MepoB M NMOJOXeHHA OeperoBoil
OTMeJIH, Haxojsuwlelics B npelesibHOM CTafHH PasBHTHA.

Tpoduae ycrofiuusoh Geperosoii oTMean (cM. puc. 27) cxemarhue-
CKH pa30HBaeTCA Ha JBa yuacTKa. BepxHHuii — xpHBOAHHeHHHH, pac-
NPOCTPaHAIOMHUACA B IAIYOHHY OT HOPMaJibHOTO MOANOPHOrO YpPOBHS
o ray6uHn H,, pasHoil pasMbiBaiomeMy JeH#CTBHIO pacueTHON BOJHBI
H NPAMOJHHEHHOro NpojOJIKeHHsI, NPOCTHPAIONLerocs Aajee B TAYOH-
HY Ha BeaM4HHY AZg, paBHy0 BeJHYHHe cPaGOTKH YPOBHfl BOROXpa-
HHJIHWA B TedeHue GesnegocTaBHoro mepuopa. Ilpu copMemenun ropu-
B0HTaJbHOH OCH KOOPAMHAT X C JHHHell HOPMaJbHOrO NOANOPHOro
YPOBHS H BepPTHKaJbHOH OCH y, HanpasJeHHOHl BHH3, KPHBOJHHefiHas
YacTb NPOQHJIS ONHCHBAETCA YPaBHEHHEM

x = ooy +- Boy. 62
[MpsamMonuHeRHBIA y4acTOK NPO(HUAS MMeeT YKJAOH, KOTODHIl XapakTe-
PH3YeTCa OTHOLUEHUEM

- = 200y 4 o (93)

Otciofla nonyyaloTcs cAelylOliHe BLIPAXKEHHA ANSt IIHPHHBI KPHBOJH-
HellHoro Boy H NpsAMOJNHHEHOTO Bon yuacTKOB Geperosoil OTMeNH:

Box=ang + BOHO; Bon =AZB(2a0H°+ﬁ°)' (94)

Bxonsmue B stH ypaBHeHHs Ko3ppHnHeHnTH 0o H P, onpepensiorcs

Yyepes SMIHUPHYECKH YCTAHOBJIEHHbIE XaDaKTePHHEe YKJAOHHW OTMeNH —

YKJOH Ha ypese BOAH iyp H YCIOBHbLIA YKJIOH OTMEJH ig— M BHpPaXKaloT-
CSl 3aBHCHMOCTHMH

iyp— o 1

Opg =T, =, 95

0 201vplo ’ 50 lyp ( )

BenuuMHa 3THX YKJIOHOB 2aBHCHT OT KPYNHOCTH OTCOPTHPOBAHHOTO
MaTepHana, H3 KOTOpPOro (OPMHPYIOTCH COOTBETCTBYIOLLHE YYaCTKH
OTMeNIH. ITH KPYMHOCTH ONpPeleNsIOTCS WCXOAR ¥3 (PAKIUOHHOTO cOo-
CTaBa, CYMMapHO XapaKTepH3YIOUEero MOpojiH, CJaraiwllHe paspyiuae-
Mulli oTkoc. M3 noaHo#t XpHBO#il (HPaKUMOHHOTO COCTAaBA WCKJAIOUAIOTCSH
¢dpakuuy auamerpoM MeHble 0,05 MM, MOCKOJAbKY 3TH (bpakmui YHO-
CATCA TEUCHHAMH B BHJAE MYTH H He y4qacTBYIOT B GOPMHPOBaHHH OT-
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mead. Ocrasmnecs PpakUHH B NPOUEHTHOM BbIPaXKEHHH ONpelesiloT
Ko3(pPHIHEeHT AKKYMYJASUHH, T. €. OTHOIWeHHe o6beMa aKKYMYJSATHB-
HOMt YacTH OTMeJH K NMOJHOMY o6beMy pa3pywenus. Cpexuue u3 10 %
HanGosee KPYMHBIX OCTaBIIMXCH (pakUHH ONpeAeNSIOT YKJAOH iyp,
cpepnue 13 30 % HauMmeHee KPYNHLIX OCTaBUIHXCSt PpaKuUMil onpefe-
JSIIOT YKJAOH ig. IMNHPHYECKH NPHHATHE 3HAUEHHST 3THX YKJOHOB, CO-
OTBETCTBYIOIME KpynHocTAM ¢dpakiuuf, npHBegeHnl B npHJa. 6, m. 4.

YKJOH BHEIHero NOJABOXHOrO Kpas oTrmead igyno (yuactok d—e
Ha puc. 27) pekomenayetcs npHHuMats pasibiM 0,5. HaaBoanufi ckaon
(yuactok a—c Ha pHc. 27) He NOMKeH NPHHHMAThCA GoJiee NMOJOTHM,
HeM paHee ecTecTBeHHO cdopmHupoBaBiiniica. B npeasapuTeNbHBIX
pacueTax pPeKOMeHAyeTCH IS NeCKOB W HECBA3HHX NOPOA NPHUHHMATb
tg Yne=0,5, a5 cBA3HBIX TPYHTOB g Yyec=1. B cAOXKHHX ctyyasax —
NpH OYeHb BHICOKHX CKJOHAaX, NMPH BO3MOXKHOCTH OGPAa30BaHHS OMNOJ3-
Hell — K pelleHHIo BONPOCA O HAABOJHOM CKJIOHE AOJKHH NpHBJIEKaTh-
Cfl CHeIHaJHCThl N0 MeéXaHHKe TPYHTOB.

ITonoxkeHHe MOJYuYeHHOro pacieToM NPOGHUIT OTMENH OTHOCHUTENb-
HO NepBOHAYAJNbHOIO ecTeCTBEHHOro npoduias 6eperoBoro oTkoca onpe-
IeNseTCs NyTeM Takoro rpaduyeckoro cosMellleHHs npoduaeil, Koto-
PHl COOTBETCTBYET paHee ONpefeNeHHOMY KOY(DODHIHEHTY aKKyMyJisi-
nuu. [pumep pacuera KonedHO# cTaanM Geperosoro nepedopmuposa-
HHA TpHBeleH B npuia. 6, n. 5.

13.9. Ilpn suiGope BHICOTH pacueTHOH BOJAHH A, MO KOTOpOi omnpe-
JeasieTcsa ray6GuHa pa3MbiBaiowiero gefcteusa H,, B NpakTHYeCKHX pac-
yeTax He cJejyeT YYWUThIBAThb AelicTBHe HaHboJee BHICOKHX BOJH, CYyM-
MapHas 3HepTHA KOTODHIX B pe3y/bTaTe PeJKOH HX MOBTOPSAEMOCTH CO-
CTaBJIfleT HeCYIUleCTBEHHYIO YacTh OGIIEro BOJHOBOTO 3HEPreTHYECKOTO
Gananca. B KauecTse pacueTHoOii peKOMeHAYeTCSi NPHHATb BHICOTY BOJ-
Hbl i, OTPAaHHYHBAIOLULYIO HA BOJHOBOM YHepPreTHUECKOM rpaduke (cM.
puc. 30) obsmacTb BLICOKHX BOJH, cyMMapHasi pa6oTa KOTOPHIX COCTaB-
aAser 5% o6bweil pa6oThl BOJH.

Fay6una pasmbisaromiero jaeiictBua f, BOJTHE BhHCOTOl A MoXer
onpejesAThCA MO NpHGAHKeHHOH (opmyae

Hy = 0,64h arsh 8,1k, (96)

Ilns ynpomeHuss pacueToB NMPHBOAMTCH Tabx. 14:
Ta6auna 14

h, M 0,5 1 1,6 2 2,5 3 3,5 4

Ho,m | 0,68 1,72 3 43| 58 | 7.3 8,85 10,4
1

Heckoabko 60abuylo TOUHOCTh AaeT TPadHK 3aBHCHMOCTH BeJHUH-
Hbl H OT BBICOTHE BOJIHE B, B KOTOPOM YYHTHBAETCs CTeNeHb YCTOHUH-

BOCTH YacTHL, GOPMHUPYIOUHX BHELIHUA KPail OTME/H %(puc. 31). 3na-

yeHHS TNOKasaTesNst YCTOHYHBOCTH JJIl Pa3IHYHOA KPYNHOCTH OTJ/IOXKe-
HHi MOpHBOAATCS B mnpHa. 6, n. 4. .
13.10. TIporHosuposanue Geperoseix jedopmauuit na 3ajaHHBIA
CPOK OCHOBHIBAETCS HA CJEAYIOUIHX TONOXKEHHAX:
a) cocTosiHHe Mpoliecca OnpejesisfieTcsl NoKasateaeM n<< I, Koro-
pHIH BHIPaXaeT OTHOWeHHe MITHOBEHHON WIMPpHHB OTMeJH b, K mpejens-
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Puc. 32. Crapuu pasBurus GeperoBol oTMeaH

Hoi#t wnpuHe By. [lpH Bcex 3HaueHusiX MoKasaTess n TAYOHHBI B KOHIe
KPHBOJHHENHOr0 yuyacTka npodHis ¥ Ha BHEIUHEM Kpae OTMeJH ocTa-
I0TCS HeH3MEHHBIMH H PaBHBLIMH cooTeeTcTBeHHO Hyu Ho+AZyg, mupu-
HBl XK€ 3THX YYacTKOB B COCTOSIHMH 7 NPHHHUMAIOTCA DaBHBIMH

box = nBoy; bon = nBon. (97)

[Tonoxxennss orMeau B COCTOSHHHM n OTHOCHTENbHO HaualbHOTO Gepero-
BOro npoduas noayvawrcsd rpaduyeckHM coBMelleHueM npodumaeir ¢
cobaioJeHHeM YCJOBHS aKKyMyJasnHu (puc. 32). 3tuM crnocoboM ycra-
HaBJIHBAeTCS CBA3b MeXAY 00BEeMOM pa3pyleHH Op H CTajuel pas-
BHTHA OTMeJIH, KOTOpasi MOXeT ObiTb BHIpaXe€Ha COOTBETCTBYIOILIHM
rpadukom (puc. 33);

6) B npefesiax paspuBawueiics 6eperosoifl OTMeNH NPOHCXOAMT
YacTHYHAA NOTePs BOJHOBOH 3Heprum 3, NOCTynaoulell B TeYeHHe TOja
K €e BHeIHeMY Kpalwo. 3TH NoTepH NPHHMMAIOTCA NPONOPUHOHATLHLIMH
OTHOCHTEJNbHO! IIHDHHE OTMeNH f. TOrAa KOJHUECTBO rOXOBO 3HEPTHH
3, pacxopyeMolt Ha paspylueHHe GeperoBOro OTKOCa, paBHO

3=3(l —n); (98)
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8) Ha nepepaGoTky nte. 1w -
I M8 n)opo;m, caaraomen 0 n)10% b/ 7
Geperosoit oTkoc, Tpeby- ]
€TCA 3aTpaTuTh & T/M? —Te? A
BoaHOBO# snepruu. Con- 1 /
DOTHBJIAEMOCTh BOMHOBO- 0[N
My BO3JAEHCTBHIO pa3iny-

HBIX TOPOA BecbMa pa3s-
JIHYHA M 3aBHCUT He TOJb- 12
KO OT CBO#CTB NOPOXALI, HO

M OT TOTO, HaXOAMTCH JH ) /
Mopojla B HEHAPYUIEHHOM 8- _..7/___
COCTOSIHHH WJ# BOJHa me- I
pepabaThBaeT  BepXxHHe —3=T=
clon oTkoca, o6pymuB- /

HmIHecss B pe3yabTaTe NOA-
MBIBA HX OCHOBaHHA. 3Ha- \
yeHUHA KO3bduUILHEHTa cOl-

POTHUBASEMOCTH NOPOA € o

B HX HeHapYUWEHHOM i 6z o4 08 !
HapyWeHHOM COCTOSTHUH, b/Bf”
YCTaHOBJEHHHE HAa OCHO-
Be CYIECTBYIOUEro ONH-
Ta, TNpPHBEAEHH B NDHI.
6, n. 6. B pacuer caepyer [0 b
BBOJAHTh CpeJHeB3BelleH- Q, =™ or gi=n
HOe 3HAUeHME £, PACCUH- P
TaKHOe IO BceMy Gepero-

BOMY CKJOHY, ¢ OTHeCeHMEM K HeHapYLIeHHHLIM NOpoAaM nuxuue 1,5—
2 M cKJOHA.

13.11. M3 yxasanHoro BHIIEe cJefyeT, YTO YBEIHYEHHIO ILIHDHHH
OTMeJIH OT by 110 by, T. e. MePeXOAy OTMENH M3 COCTORHHA Ny B COCTOf-
HHe Ny, COOTBETCTBYeT 00heM pa3pylUeHHs B OTHOCHTEJbHOM Bhlpae-
HUH mg— my (cM. pHc. 33). KoauvecTBo sHepruM, norpeGHoe AIst 5TO-
ro paspyilleHdst, paBHO &,Qp(my—my), T. Cpeanss rogosas pabora
)
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Puc. 33. [padux 3aBucumocTu

s
(1/ron) BOJH MPH 3TOM COCTOSHHH OTMENH 3¢p= s

ny -+ n, ) (99)

acp=5(l"‘ 2

Jasi moNydyeHrHst HYXKHOro KOJIHYECTBA SHEPTHH NPH NPHBEACHHOH roxo-
BOH noxaue nortpebyercs Af aer. Orcioga ciepyer

n -|-n
- 819 (1 =4 ) = 02 (m—my (100)
£pQp (Mg — my)
At = o (101)
9 (l_ 2 )

CYMMapH)’IO NPOAONKHTEJIRHOCTh OT HAYaJABHOTO COCTOSHHSA OTME-.
au n=0 po mo6oro APYroro SsHauieHHs n MOXKHO NOJYUHTb NyTeM jaese-
HHSA BCEro NpoMexyTKa OT 0 10 n Ha 3JIeMeHTApHbIe HHTEePBAaJAHW H MNO-
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ChefyOl{UM CYMMHPOBAHHEM COOTBETCTBYIOMMX 3Hawetinit Al [pumep
TAKOro pacueTra npuBenen B NpHJ.

©
B ¢Jayyae, Xorjaa 3aBHCHMOCTb *p OT n MOKET ObiTh 1 eAcTanJ/seHa
y Q
P

annpoKCHMHPYIOUWHM AHAJNHTHUECKHM BbIPAXKEHHEM, CYMMHpOBaHUe
3HaueHui Af MoxeT ObiTh 3aMeHeNno WHTerpupoBaHHeM. Ecau, B uacrt-
. ®
HOCTH, NPHHATb 3TY 3aBHCHMOCThL JNHHEHHOH, T. €. M0JaraTthe §£=n,
p
To ypaBuenne (101) mpumer BuA

2pQp (1 —m)

At = ﬂ2+ﬂ1 (102)
===
HAYW, NepeXoAs K GeCKOHeYHO MaJHM HHTepBaJawm,
_ EhQan
t= 30— (103)
[Moce HHTerpHpoOBaHHs foOaydaeM
enQ
t= 52 1n(1—n). (104)
PemiaeM 3T0 ypaBHehue OTHOCHTENILHO 1
K4
n=l—exst2p. (105)

®
3amenum ﬂ=§£ H M3 NOCJEeJHEro ypaBHeHHd MNMOJYUYHM

ot
mp—_—_Qp( l——exp—sh—s_!?). (106)

14. PASMELILEHHE PACCEHWBAKOLIHX BbIMYCKOB
B BOJOEME H BblBOP ONTHMAJIbHbIX BAPUAHTOB
HX KOHCTPYKLHUHA

BuiGop MecT pasmelieHHs pacCeHBAWIUIHX BbiNYCKOB

14.1. BeiGop MecT pa3Melnielius pacceuBaloUHX BHITYCKOB OCYlleCT-
BJISETCH B COOTBETCTBHH € OCHOBHBIMK TPeOOBAHHSMH, NpPeAbABAAEMbIMH
K BBIYCKaM CTOYHBIX BOX (cM. nm. |.1—1.19), ¢ yueroM BCcex 3jeMeH-
TOB THAPOMETEOPO/IOTHYECKOTO peXXHMa BOAOEMa H JHHaMHKH Oepero-
BOfi 30HBl YYaCTKA H € YYeTOM OXKHAaeMOro pa3GaBJeHHs CTOYHLIX BOJ.

14.2. [1pu coGJIOACHHY OCHOBHBIX TpeGOBaHHil, NpeAbABASEMbIX K
BHIYCKAaM CTOYHBIX BOA, NMPeANoOYTeHHe OTRAETCS YuyaCTKaM, Ha KOTO-
pPBIX OCHOBHBIE 3JIEMEHTH THAPOMETEOPOJIOTHYECKOro pexuma, Mopdo-
JIOTHSL H YCJOBHS NPOH3BOACTBA CTPOHTEJbHLIX PaboT XapaKTepH3yIoTCa
caesyomHMH QaKTopaMHu:

Kose6aHHsT YPOBHA He3HaUHTE/bHLl MO BeJHYHHE H He NPHBOAST K
CYUKECTBEHHBIM H3MEHEHHAM BETPOBOrO BOJHEHHSA, TEYEHHH, AHHaMHUe-
CKHX npoleccos Ha Geperosoil OTMeNH, He CO3Aal0T 3aTPYAHEHU{T CTPOU-
TeJbCTBY H 3KCIJIYAaTallHH COOpPYIKeHHi;

BETPOBOH M BOJIHOBOR PEXHMbI, a TaKKe PEXKHM TeUeHHH MeHSAIOTCH
MO Ce30HaM roja He3HaYHTeJAbHO M 6JarcnpHATCTBYIOT YAOBJETBOPH-
TeJbHOMY pa36aB/eHHIO CTOYHBLIX BOJA U NEepeHOCY 3arpA3HSIOLHX BOAY
BeUIECTB Ha TaKHe Y4YacCTKH BOJOEMa, Il OHH He NPHBOAAT K BPeLHBIM
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TIOCYISACTBHAM H He BLI3LIBAIOT 3aTPYAHEHHN B X03AACTBEHHOM HCNOJb-
30BaHUM BOJOEMA;

TePMHYECKHHA M JIENOBHIA PeXKHMLI He CO3AAIOT SHAUHTEJNBLHHX 3a-
TPYAHeHHH 3IKCNAyaTalMH coopyxXeHHil H pasGaBleHHIO CTOYHHIX BOJA
B NePHOAB CTpaTHOHUKAUMH, Wyroo6pa3oBaHHs M JEAOCTaBa;

reoJIoTHYeCKOe cTpoelie Gepera He cnocoG6CTBYeT BO3HHKHOBEHHIO
onoasHeit, NpPOCajOK, BHIBETPHBAHHA, KapcTa, cydPPo3uHn H APYrHX
reofHHaMHYeCKHX NPOUECCOB;

nnanoseie nepedopmMupoBaHus Gepera M BHICOTHHE AedopManuu
JHna He CO34aiOT 3aTPYAHCHHHA CTPOHTEILCTBY M SKCIJyaTalHK cOOpY-
JKeHH#t U He MoTpeGyloT AOMOJHHTENbHLHIX CPeICTB Ha Geperoyxpenu-
TenbRule padoTel;

BAOJNL6EPEroBLe NepeMelleHHsi HAHOCOB He BLI3LIBAIOT 3HAUMTEJb-
HOH 32HOCHMOCTH NPOPe3H AJA YKJIaAKH NoABoAAulel TpyObl BhInycka
H 33aHOCHMOCTH OTOJIOBKOB BHINYCKa;

CTPOHTeNIbHLIE MEePOTIPHATHSA M YCTaHOBJCHHbBIE KOHCTPYKUMH BBHI-
NyCKa He BBI30BYT OLLYTHMBIX H3MEHEHHH AHHAMH4YeCKHX NpOIEeccos
Ha GeperoBofl OTMesH, nJfxe H GeperoBoM YycCTyne;

rAyOGHHBl, YKJIOHL AHA H NOPOAH, KOTOPHIMH CJOMXEHO AHO B 30HE
GeperoBOfl OTMENH W B 30HE NPHOPEXKHOTO MeJKOBOAbA, HE CO3AAIOT
3aTPYAHEHHH CTPOMTENLCTBY H IKCMAYAaTallHH COOPYXKeHHil;

YUacTOK Pa3MellleHHs BHITYCKa yJaJjeH Ha Ge3onacHoe paccrosiHue
OT MecT DeaKpealHH, PLIGHBIX HepPecTHJAHI, GHITOBHIX H NPOMLIUNIEH-
HBIX BOJ03260POB, CYAOXOLHBIX TPACC M He OKa3blBaeT OTPHLATEJbHOIO
BAHAHHA Ha HX COXPAaHHOCTb H paboTy;

NPOTAKEHHOCTb NOAXOAHOTO HAJBOAHOIO H MOABOAHOTO YYacTKOB
Tpy6onposojia He CJHHIUKOM BeJHKa;

HaJlHYHe YAOOHBIX M JIOCTAaTOYHLIX NO pa3MepaM NJIOMAAOK ANS
NPOH3BOACTBA MOHTaXHEIX paGoT Ha Gepery BOAOEMa H JJifl YKJIaJAKH
NMOABORHON 4YacTH BeIMycka B NpHOpeKHOH 30He.

14.3. Ha BojoeMax ¢ M3BHJIHCTHIMH HJIM pacujieHeHHHMH Geperamu
H ¢ MeHAIOULHMHCA BROAP Gepera ray6GHHaMM NIpeANOYTEHHE 1O YCHO-
BHAM pa3faBJeHHR CTOYHBIX BOJ CJeJYyeT OTARBATb COOTBETCTBEHHO Mbl-
COBEIM YYaCTKaM M yuacTKaM mnpurjy6oro Gepera, KOTOphle He 3allu-
meHbl €O CTOPOHBI BOAOEMa OCTPOBaMH, MEJKOBOABAMH H JAPYTHMH
NpensiTCTBHAMH.

14.4. Ha BogoxpaHWAHIIaX peyHOro THNa CTBOP BHIMYCKa pacmno-
J1araloT Ha YCTOHYHBHX HJIH caabo jedopMHpyeMBIX yuacTKax, Tie
3aTONJEHHOE PYCJIO PEKH He NoJABepraeTcs 3aHeCeHHIO HaHOCaMH H pas-
MbIBaM, HO MOAXOAWT BOSMOXKHO OsuKe K Gepery, a Ha 3aTonJeHHOM
no#ime HeT CTapHU, PYKABOB, BHICOKHX HNPHPYCJAOBHIX BaJjoB, Topda-
HbHIX MACCHBOB H 3acTOfHbIX 30H. Iny6HHE Hajx 3aTonseHHO noHMO#H
BMOJIHEe JOCTYNHB AAf JIPOH3BOACTBA CTPOHTEJbHHIX paboT.

Buifop Mect pa3meuwleHMs pacceuBaouieii 4acTu BbINycka

14.5. MecTo pasMelneHHs pacceHBaiowledl YacTH BLINYCKa CTOUHBIX
BOJA BbIGHPaercss ¢ yueTOM OCHOBHBIX TpPeGOBaHHHN, NpPeABABIASAEMHIX K
BHITYCKaM, U TpeboBaHuil nn. 14.2—14.4 Kk BEIGOPY MeCT pasmelleHHs
BHIYCKAa Ha 6eperoBoM yuYacTKe BOJOeMa.

14.6. PaccenBamomyio 9acTh BRIIYCKa cJefyeT OPHeHTHPOBaTh MO
HOpMaJNH K H306aTaM B MecTax, rae 30Ha GoMbLIMX IJIYGHH pacnojara-
eTcslt BO3MOXKHO O6JaHiKe K Oepery.

14.7. Ha ormenoM Gepery ¢ OTYeTHBO BhipakeHHoii Geperopoii
OTMeJIbIO PacceyBaIOlLYI0 YacTb BHIIYCKa cJefyeT pacnojarath 3a npe-
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Puc. 34. CxemMbl pasmelleHus PACCCHBAIOUWNX BbIAYCKOB CTOYHBIX BOA
Pa3aMYHBIX TUROB (a—¢)
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JlelaMH NPOTHO3SHPYEMOft Ha SajaHHLIl NEPHOX 9KCNAyaTaUHH COOpY-
XeHHfi rpanunbl NepeMelleHHs BHEIIHEero CKJoHa OeperoBoit orMenn
(puc. 34a).

14.8. Ha ormenom Gepery, rjpe GeperoBas OTMeJb INIaBHO CONpA-
raercss ¢ NpHOPEXHLIM MEJKOBOAbEM, DacCEHBAIOMIYIO YacTh BHITYCKa
cJaexyer pacnonararth Ha TiayGune, Goawpweit 1,6 Hyp (Hyp— KpHTH-
yeckas rayGuMHa nepBoro o6pyuweHuss BOJH, onpeienasieMass IJIaBoOi
CHuIl no HarpyskaMm ¥ pO3fieiicTBMAM Ha THAPOTEXHHYECKHE COOPYHKe-
#HA). KpHTHYECKYIO TyGHHY CJEAYeT ONPellesIfiTh OTHOCHTEJNbHO HH3-
KOr0 YDOBHS BOAbB B BoAoceme (pHc. 340).

14.9. Ha pojgoXpaHuAHIaX DEUHOrO THNA C 3aTOIVIEHHON NOUMOR
pacceMBalollYio 4aCTh BHIIYCKA CJEAYET pacrnojaraTh B HenocpeacTBeH-
HOU GJIM3OCTH K 3aTONNEHHOMY Dycay (puc. 34s), HO B YHANEHHH OT
OCTPOBOB M MOJABOAHEIX MeJeil, 3aMeJJIAIOMHUX NepeHoc BOR H YXYALIAIO0-
IHX TepeMellHBaHHEe CTOYHHX BOJ. HexenaTinbHO pasmeulath BHIYCK
B 30HE BHKJIHHHUBAHUS TOANOPA, Ile BO3MOXMHH JehOpMamHH pycaa
¥ 3aHOCMMOCTb €r0C HaHOCaMH.

14.10. Ha meicopom yuacTke npurayboro (H> Hyp) Gepera co
CKaJbHBIM YCTYNOM HJH YCTYNOM, CJIOXEeHHHM TPYAHOPASMBiBaeMbLIMH
NopoaaMH, AONYCKaeTcs pasMelleHHe pacCeHpawomleil YacTH BHINYCKa
B HENOCPEACTBEHHOW GAM3OCTH K ype3y H NOABOAHOM 4acTu ycTyna
6epera, Kak NoKasaHo Ha pHuc. 34r — e. Tpy6y ¢ BHNYCKHEMH Oro-
JIOBKAMH TIPH 9TOM HEO6GXOAHMO OpPHEHTHPOBATb, KAK M Ha OTMeJnX Ge-
perax, NnpUMepHO NO HOPMaJH K H300aTaM,

Buiop THNa paccenBaloWero BhNYCKa

14.11. Ha BojoeMax, KaK M Ha peKaX, PEKOMEHAYeTcs HCIoab30-
BaTh CJEAYIOI[He THIHK pAacCeHBAIOUIMX BHIIYCKOB CTOYHLIX BOA: JOH-
HEH, HaZBOAHLIK H BHYTPHBOAHBIL.

14.12. Jlonnbli BHIYCK DPEKOMEHAYETCS COOPYMXAaTh Ha OTMENHIX
yuacTkax Gepera, TIAe pacceHBAIOMIYIO YaCThb BEINYCKA HEOGXOAHMO
pasmeiath 8a 6poBKofi 6eperoBof OTMeJIH: B 30HE NPHOPEKHOrO MeJl-
KOBOAbSl, Ha NOABOAHOM CK/JOHE HJH Ha 3aTONJNEHHOH peuHONl noiime,
Bepx noaeojsmeit Tpy6n BHIycKa B NpefeJax NJAskKa, NPHYDPE30BOi
30HH U Geperosoit OTMeNH TPH STOM HEOGXOAUMO 3aray6asiTe O OTMe-
TOK Ha 0,5 M MeHbIIHX, YeM OTMeTKH NpelcbHolX BEAHYHH TJyGHHHBIX
JedopMaumit pHA.

14.13. PaccenBaiomas 4acTe AOHHOIO BHINYCKa 3araybasieTcs nojp
yposennh Ana Ha 0,5 M HUXE €ro NOBEPXHOCTH, YKAaALIBACTCA HA eCTe-
CTBEHHRI{ TPYHT, Ha NOATOTOBKY H3 KaMeHHO}l HaOPOCKH HAK yCTaHaB-
JiiBaeTcs Ha GETOHHEIX ONOpax — B SaBHCHMOCTH OT IMyGHHBI, NOPOJ
AHa, MHTEHCHBHOCTH BOJIHOBLIX M JIEJJOBLIX BO3JeliCTBHI, BO3MOXHOCTH
MeXaHHYeCKHX NMOBPEXJCHHH, KORCTPYKIHH DaccedBalOIHX OTOJOBKOR,
HHTEHCHBHOCTH 3aHECEHHs HAHOCAMH H APYFHX siBleHuil,

14.14. Ykaanxa pacceuBalomeft YacTH BHNOYCKa Ha PPYHT PEKOMeH-
AyeTca B cAydYasX ee pasMelleHHs Ha rayOHHax, NpeBHINAOUHX MO-
JOBHHY JMJIHHBI IWITOPMOBLIX BOAH (H>0,5 A), B yCJqOBHAX AOCTATOUHO
OPOYHBIX HJIH CKaJbHEIX MOPOX [iHA, a8 TaKXKe B cjyvdasix O0XHJaeMOro
HE3HAUYUTENbHOTO 3aHeceHHs TPYOh HaHOCAMH H NPH OTCYTCTBHUH JERO-
BRIX M JAPYTHX BHAOB MEXaHHYECKMX BO3JEHCTBHH HaZ KOHCTPYKLHH
COOpYXKeHH.

14.15. Yrnaaka pacceHpaomieil 4acTH BLINycKa N NOATOTOBKY H3
KaMeHHBOH Ha6pockKM, Ha GeTOHHHe ILIHTH HJH Ha ONOPL PEKOMEHJY-
€TCsl B TE€X 2Ke cay4yasx, YTo ¥ B 1. 14.14, HO IpH YCAOBHH OTHOCHTEJb-
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HO cnalbix MOPOJA, MOABEpPIKEHHBLIX NPOCAZKAM NPH HAMHYHU HArpy30K.
Ecau B cTBOpe BbINYCKA BO3MOXKHbI CNOJ3aHKe, NPOCAAKH HJAH CIJIBIBA-
HUe nopoj AH4, TO Tpyba C pACCeHBAIOUWMMH OTOJIOBKaMH YKJaAbiBaeT-
€l Ha CBaH, KOTOpbie 3aray6JsloTc Ha TpeGyeMmMylo BEJHYHHY B Npod-
Hhle M HeNoJBH)KHble NMOPOAbI NOACTHJAAIOUWHX TOPH3OHTOB.

14.16. HapBopHbifi THN paccenBalolIero BbIYCKa PeKOMeHJYeTcst
COoOpYyXaTh Ha NPHUray0GOM MLICOBOM YyuacTKe Oepera cO CKaJbHLIM
OTBECHHIM HaJBOAHHIM ycTymom (cM. pHc. 34r), rie CTPOMTeNbCTBO Bhi-
NYCKOB APYTHX THNOB HEBO3MOXXHO HJH Heueaecoo6pasHo No YCJAOBH-
fiM TJayOHH, TPYHTOB JHa, 10 pa30aBJeHHIO H BLIHOCY CTOUHHIX BOX
3a npepenst 6eperoBofi 30HHI KM NO ADYTHM [OKa3aTeNdaM.

14.17. Paccevpaioniye OroJIOBKH HaABOJHOTO BLINYCKA YCTaHaBJH-
BAIOTCA HAa OTMETKAaX, NMpeBbILIAIOUIHX He MeHee yeM Ha 0,5—0,7 M
OTMETKH BEPIIHH IUTOPMOBLIX BOJIH MPH pacueTHOM HarOHHOM YDOBHe
BOJbl Ha JaHHOM yyacTke BoRoeMa (cM. puc. 34r).

14.18. BuyTtpupoaubiit pacceusalowuil Buinyck (cM. pHc. 341, €)
PEKOMEHAYyeTCcsl COOpPY»aTb Ha MLICOBBIX TNPHIAYOHX HJAH OYeHb
rny60KHX yuacTKax Oepera, rje No YcaAOBHSM H GOJbLIMHCTBY NMpH3HA-
KOB Heuesecoo6pa3Ho WJIH HEBO3MOXHO COOpYXeHHe BHINyCKa Apyroro
THNA.

14.19. PacceuBawuwias 4acTb BHYTPHBOAHOrO BHINYCKA YKJaAhl-
BaeTCcsi Ha NOABOJAHBIE OMNOpHl (CM. pHC. 344) WAH NojBellHBaeTcs K 3a-
SIKOPeHHbLIM TOATOMJIEHHHM NOHTOHAM (cM. pHc. 34e) — B 3aBUCHMOCTH
ot ofieit ray6uHbl NpuOpexHOH 30HBI yyacTka, NOPOA AHA, TJAYOGHHbI
pacnosioXeHHs CKauka TeMNepaTypul B Tenabll nepHoj roja, ycaoBHil
BOJIHOBLIX H JIelOBEIX BO3AEHCTBHH H ADYIHX XapaKTepHUCTHK.

14.20. Yknaaka paccenBawouleit 4acTH BHYTDHBOAHOrO BHEINYCKA
Ha onopax pexOMeHAyeTcss Ha ydacTkax GOepera c raybuhamu 10—
25 M Kax NpH HAJHYHH NMPOYHBIX, TaK ¥ NMPH HaJAHYuH caabuiXx, NOxBep-
JKeHHHIX NPOCajKaM W CNOJ3aHHIO MOPOA XHa (cM. pHc. 34a).

14.21. Tloapecky paccenBaroiieii 4acTH BHYTPHBORZHOTO BBIMYCKa
K 3asKODEHHBIM NOJATONJIEHHHM O6YysfiM pexoMeHAyeTcsi NpPHMEHATb B
npHOpeXHbIX SOHAaX Y4aCTKOB C IMyOuHaMu Gosee 20 M, I'fie 3aTpyAHEHO
HJIH Heleaecoo6pasHO CTPOHTEJNbCTBO OMNOP.

BuiGop KOHCTPYKLHH pacceMBAIOMUX OTOJOBKOB M MECTA WX Pa3MeleHUs
no ray6une

14.22. B xauecTBe pacceHBalOL{HX 5JEMEHTOB BLINYCKOB CTOYHLIX
BOJ Ha BOJOEMax DEKOMeHAYIOTCH NPEeHMYLIECTBEHHO HacaAKH NpOocToii
KOHCTPYKIMH — UMJIHHIAPDUYECKHE H KOHHYECKHE, 3 TaKXKe OTBEPCTHS
M lieJH B pacceuBaloumiedf 4acTu TPyOwl.

14.23. KoOHCTpYKIUSI paccenBaloliX OroJIOBKOB BHINYCKOB BhIOH-
paeTcs € YYeTOM THNA BHINYCKA, MECTa H TMIYGHHLI pa3MellleHHS pacceu-
BawLleil YACTH, a B HEKOTOPbIX CAYyHaAX — TaKXKe C YYETOM 024U CTOY-
HHIX BOJ C FOPH3OHTOB €O CJalbLIM NMepeMellHBAHHEM Ha TOPH3OHTLL C
HHTEHCHBHLIM [NepeMelIHBaHHeM BOJ, KOTOPbIE YCTaHABJHBAIOTCS Ha
OCHOBaHHM CBeJleHH{ O pacnpefiesleHHH KMHEMaTHYeCKHX KO3dHuneH-
TOB TypOYyJeHTHOH BAI3KOCTH Ha BEepPTHKaJH coraacHo puc. 14 u 15.

14.24. YcrpoiicTBo OTBePCTHIl WAM ULienelt B TpyGe pekoMeHAyeTCH
B cAydae, KOTAa pacceMBaloliast 4acTh BbINYcKa (AOHHOTO HJAH BHYTpPH-
BOJHOr0) pa3MeulaeTcs B CJ1O€, OXBaY€HHOM BOJIHOBLHIMH KoJe6aTesb-
HHIMH JABHXKE€HHSIMH H BeTPOBLIM TeYeHHEM C MPHCYWHMH eMY nyJhca-
IHAMH CKOPOCTH.
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14.25. KOHCTPYKUHSA OroJIOBKOB, ofecneynBalouinx BbHIGPOCH CTOY-
HBIX BOX HAa BO3MOXKHO GOJIbIIEE paccTOAHHE OT TPYOLl BHNYCKa, HCHOJb-
syeTca B cAy4YasX, KOrja FOPU3OHT YCTAHOBKH pacceuBalomieii 4acTH
BbINYCKa He COBNANaeT CO CJAOSIMH HAUJYULIero ecTeCTBEHHOrO nepeme-
WHDAKHKA BOJ B BOJOEME H CTPYH CTOYHBIX BOJ NPHXOAHTCH HanpamJATb
B 3TH CJHOHM TNOA jeiicTBHEM IHAPOAMEAMHYECKOrO Hamopa B CHCTEMe
BHIMyCKa.

14.26. B cayuvae pa3smelleHHs BHOYCKOB B 30He NPHGPERHOTo
MENKOBOAb Ha rAyOMHaX, He3HauuTesqwHo (B 1,5—2,5 pasa) npepu-
LAIOUHX KPHTHYECKYIO FIyOHHY TNepBoro o6pyuleHHs BOJIH, AJfA JOH-
HBIX BHINYCKOB, 3arJyG6JeHHHX MOJ YpOBeHb AHAa, PeKOMEHAYIOTCH IH-
JUHADHYECKHE H/IH KOHHYECKHE Hacafkd npoctefimieli KOHCTPYKIMH,
OCHOBHBLIM Ha3HayYeHHEM KOTOPHIX ABJSAETCA NpeAoTBpallleHHe 3aHOCH-
MOCTH M 3aMJIeHHS BHIIYCKOB HAHOCaMH, a He obecliedeHHe Jyyluero
HayaJAsHOrO pas6aBJeHHs cTOYHEIX BOA. s NOHHHX BHITYCKOB € pac-
ceMBaoUieil 4acThio, YAOXEeHHON H3 JHO, Ha NOJATOTOBKY H3 KaMeHHOI
HabPOCKH HMJIH Ha OETOHHbIE NJHTLl, PEKOMEHAYIOTCA OTBEPCTHA HJH
weax B Tpybax, NOCKOJAbKY HacaAKH 060l KOHCTPYKIHMH He yJayyilia-
IoT pa36aBieHHs CTOYHBIX BOJA, HAaKalIMBalOUIHXCA B 30HE BLINYCKA
B NEpPHOAbL OTCYTCTBHS MEPEHOCHHX TeYeHHH.

14.27. B xauecTse pacceHBaIOLHX OrOJOBKOB B BLINYCKE HaABOJ-
HOoro THma (cM. puc. 34r) peKOMeHAYeTcst HCIIO/Nb30BaTh LHJIHHADHYE-
CKHMe HacaJKH C KOHHMYECKHM pacTekaTelleM M KOJbLUeBHIMH AHadpar-
MaMH. OrosoBKH 3TOH KOHCTPYKUHMH OGecneyHBAalOT XOPOLUYIO a’panHio
c6pocos M BHICOKYIO cTeneHb pa3bapjeHHs CTOYHBIX BOA B NOBEPXHOCT-
HOM cJI0e BOAOEMa IMPH HaJMYHH NEPeHOCHHIX TedeHHH (BeTPOBBIX,
ceilllesslX, CTOKOBBIX).

14.28. OrooBKH BHYTPHBOJAHKIX BBINYCKOB (CM. pHc. 341, e) cae-
AyeT pasmeuiaib BOJIH3H cjOeB ¢ MHTEHCHBHbLIM BETDPOBOJIHOBLIM mepe-
MeLIMBaHHeM BOJ MJH Ha ropusourax (nprMepuo 10—I15 M oT noeepx-
HOCTH BOJABI B KPYNHBIX BOAOEMaX), C KOTODHX BO3MOXHA Mofjaua cTpyit
CTOYHHIX BOJA B XOPOIUO NMEpeMelINBaeMble CJIOH KaK B MEPHOAL! PaBHO-
MEpHOH NJIOTHOCTH BOJ BOAOEGMAa, TaK H B NepPUONN BO3HHKHOBEHHSA
cTpaTH)HKAIKWK NJIOTHOCTH NO FAyGHHe., PekoMenayloTcs LHJIHHApPHYE-
CKHe M KOHHYECKHME OroJoBXH. KOHCTPYKUHA OroJIOBKOB BbIGHpaeTCs
C YYEeTOM pAacCTOSHMSi 110 BEPTHKAJAH MeXAY TODPH30HTOM YCTAHOBKH
OroJIOBKOB H XOPOLIO NepeMeIldBaeMbIMH CJOSIMH.

METOAbl PACHETA PA3SBABJIEHHS CTOYHbBIX BOJ
B PEKAX U BOJOEMAX

15. OBLUME NMOJOXEHUS

15.1. Onpepesiensie ycJoBHil OTBeJeHHs CTOUHLIX BOJ B BOJOTOKH
H BOJOEMHl OCHOBBIBAeTCH Ha pacuerax pasGaBJeHHss, NO3BOJSICULHX
OUeHUBATb COOTBETCTBHE NOKa3aTedell coctaBa H CBOHCTB BOAB BOAHOTO
00beKTa HA 3a/laHHOM PAcCTOSHHH OT BHINYCKA CTOYHLIX BOJA IIOpMATH-
BaM, NPeAyCMOTpeHHLIM [PaBHJaMH [O caliMTapHOH oxpaue,
OcHoBHbBIMH (aKTOpaMH, BeAYLWIHMH K HWHTEHCH(pHKAUHH
nponecca pa36aBfeHHd CTOYHBIX BOA, cOpachiBaeMuliX yepe3 paccensalo-
iHe BLINYCKH, SBJAAIOTCA YyBe/JHYeHHe WHPHHLI (POHTa pacceMBaHHA
H yBelHYeHHE CKODOCTH HX HCTEYeHHH,
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15.3. HanGosee o6um nokasareseM HHTEHCUBHOCTH pa3Gasientst
CTOYHHEIX BOX B IIOTOKE ABJSIETCH KPAaTHOCTh Pa3GasieHMs ng, KOTOpas
CBfi3aHa C KOHIEHTPaIHell 3arpsA3HSIONHX BEUIECTB CJAEAylolleil 3apH-
CHMOCTBIO:

Cer —Ce

"= Cmare —Co ? (107

rie fcr, Cmawges Ce— COOTBETCTBEHHO KOHLEHTPALHM JHMHTHPYIOLIErO
BellecTBA B CTOUHHIX BOAAX, B MaKCHMalbHO 3arpsi3HeHHON cTpye B
paccMaTpHBaeMOM CTBOpPe H B BOAe BOJHOro oGbLeKTa.

15.4. dopmupyoulasics B paitoHe BHIYCKa 06/1aCTh 3arpA3HeHHs
no 0c0GeHHOCTSIM THAPOAHHAMHYECKOTOo mNpouecca pa3bGaBjeHHs pas-
nenseTcs Ha ABe 30HH — HAYaJbHOrO {C KPaTHOCTHIO Pa36aBJeHHs Nch)
H OCHOBHOrO pa3GaBaeHHs (KPaTHOCTb Ngg). OOWHi 3ddekT pasbasie-
HHUst B Apejenax ABYX 30H COCTaBJseT

Re = Nenlleos (108)

15.5. 3anaueit pacuera pas6apjeHHs sBJASETCS ONpejesieHHe 3Ha-
YyeHHH MaKCHMANbHBLIX KOHLEHTDAHH{l 3arps3HAIONIHX BEIECTB Cmaxe
Ha pa3/H4HBIX PACCTOSHHUAX OT BHNycka. ConocraBieHHe Cyayne C NpE-
AeJbHO RonycTHMoil Konuentpanueit (/7 K) nopMupyeMoro HeErpeiHex-
Ta NO3BOJISIET C/eNATh BLIBOJ O BO3MOKHOCTH HJIH HEBO3MOXHOCTH c6po-
Ca CTOUHBIX BOJA B paccMaTpHBaeMbiil BOAHBIT OOBEKT, AaTh PEKOMeHJa-
IIHH O HeOGXOMHMOCTH M3MeHeHHsl o6beMa M cOCTaBa CTOYHHX BOA. 1lpu
HaJH4YHH B BOJE BOAHOTO OGBEKTa HECKOJbKHX BElIECTB C OJHBaKOBLIM
JIHMHTHDYIOIHM rOKasaTeJaeM BpepHocTH (JII1B) BelHYHHA Cpage CO-
nocTaB/AseTcd C HODMaTHBAMH KayecTBa BOAH NO COOTHOHIEHHIO

o & _n_
ALK, T Ak, + " Tk, <

15.6. MaxcuMajabHas KOHIEHTpallHsi KOHCEPBATHBHOIO JHMHTH-
PYIOLIEro BEUIECTBA B NOTOKE HHXKe BHIIYCKA CTOUHBIX BOJ H3MEHSETCH
B NpeAeNax Cerz= Cmane>> Cp, [H€ Cp— CPe/lHSS KOHIEHTPAIHS TOro e
BEIECTBA B NOTOKE Ha JI060M PaccTOAHHHK OT Bhinycka. [Ipu sToMm ans
CTBOPa MOJHOTO MepeMEHIHBAHMA H BCeX PacMOJOXEHHBX HHIKe Hero
CTBOPOB Cp BHIP@yKaeT MCTHHHOE 3HaueHHe KOHUEHTPalHM 3arpsasHAIO-
uero BemtecTBa. Jlas cTBOPOB, HAXOJAIKWXCS MeXAY CTBOPOM BHIMYCKa
H CTBOPOM IOJTHOTO NepeMellHBAaHHs, BeJIHUMHA Cy SIBJASAETCA YCJIOBHOH,
XxapakTepHsylomeil cpefHee 3HayeHHe KOHIeHTpaUHM BelecTBa B pac-
CMaTpHBAaEMOM CTBOpE.

Benuunna ¢, onpefensercs U3 ypaBHeHHA Ga/jlaHca BelecTBa

_ Qce + Qerter
n Q+ Qer '

rae Q ¥ Q¢r— COOTBETCTBEHHO PACXOJ BOJH NMOTOKA W PACXOJ CTOUHHIX
BOX;

c (109)

Cer H Ce— KOHIUEHTpPAUHS 3arps3HSIOUNIMX BelleCTB B CTOUHLIX BO-
JAax ¥ B BOLHOM OOBEKTe A0 BEINYCKA CTOUHLIX BOJ.

15.7. Tlp# BLINOJHEHHH pacUeTOB HCNOJbL3YIOTCS INPHBEIEHHHE
3Ha4YeHHS KOHLEHTPALMH, BHpaXaeMEe B NPEBLILEHUAX Hal HOHOM Ce.
Jns noayyesus neilcTBHTeNbHOH KOHUEHTpPAalWW pacueTHasi BEJHYHHA
¢ cymmHpyerc ¢ (QOHOBOH.
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15.8. IlpensnaraeMue pacueTHne 3aBHCHMOCTH 3anucaub B (opMe,
NO3BONAIONEH PACCUHTBLIBATL KOHUEHTPAILHH KOHCeDBATHBHHIX 3arpsia-
HSAKWILUX BEIECTB.

Ilpu c6poce B BOAHLIA OGBEKT HEKOHCEPBATHBHBLIX 3aTPS3HSAIOULHX

BeUIeCTB YUe€T npouecca HX TpaHC(I)OPMaU.HH OCYUISCTB/IAETCA N0 3a-
BUCHMOCTH

CxoR = CnaqekHM . (110)

TAE Crom U Crray— KOHIEGHTPAUUSA 3arPASHSIOUWEro BelllecTsa 8 paccMmat-
pHBaeMOif TOYKe COOTBETCTBEHHO ¢ y4eTOM H 6e3 yuera TpaHchopManuu
BelleCTBa;
ku— Ko3(HIHEHT HEXOHCEpPBaTHBHOCTH, KOTOPHIl HaXOAAT MO CO-

OTBETCTBYIOMUM TaGAHLIAM, COCTABJACHHLIM JJs OIPaHHYEHHOrO YUCIA
peuects (pa6ornt  B. T. Kanaunua);

At — pacueTHHIi HHTEPBAJ BpPEeMEHH.

15.9. PaccmatpuBaemMpie pacueTHele METOAH NPEANONaraiT pPaBeH-
CTBO PAacXO/l0B CTOYHBLIX BOJ|, NOCTYNAIOWHX B BOAHBIE OOBEKTH M3 KaX-
JOro OroJIOBKAa pPacceHBaIOUIEro BHINYCKa.

16. HCXOAHLIE AAHHDBIE

Hcxonuble paHHble ANA pacuera pasfasiesHsi B pekax

16.1. Pacxon BO/k B peke Q ¥ OTBeyaloLHe STOMY PAcXOLy Xapak-
TEPHCTHKH NOTOKAa — TJIOLLa[Ab KHBOTO ceyeHHs F, CKOPOCTb TeueHHA
V, wupuna B u ray6una ff notoka, YKJIOH BOXHOH MOBepXHOCTH [ —
cpelHHe JJis paccMaTpHBaeMoro yuacrka. B kadecTee pacyeTHOro
NpHHUMAaeTcst pacxoX BOAH 95 %-HOK obecnevenHOCTH.

16.2. Kos(pbpunuent Ilesn C. IIpr Hanvuny H3MepeHHHX YKJIOHOB
€ro BeJIHYHHA BHIYHCAAETCH MO dopmyJe

v
VHI (1
M MpH OTCYTCTBHH JaHHBIX 00 yKJOHax — no dopmyae
H\Ys
C =33 ('d_a') , (112)

rae dp— 5GdeKTHBHBIA AHAaMETD 4acTHI[ KOHHBIX OTJOMXKEHHH, MM, COOT-
BeTcTBYIOULHi 50 % -HOMY 3HAUEHHIO KPYMHOCTH YaCTHIL MO rPpaHyJOMeT-
pHyeckoit kpusoit. ®opMyaa (112) npeacrasieHa B BHJIE HOMOTDaMMBb
(puc. 35).

Ecau pacuer BpimoJHsieTCcS s YCJAOBHi JepocTaBa, TO B HopMmy-
aax (111) u (112) cpeauss raybuua H 3aMmeHsercs CHADaBJIHYECKHM
pPafHycoM Rp, KOTODHH BHMMCISETCH [0 3aBHCHMOCTH

F
RP:T' (113)
rae F — nuomaab HBOTO cedeHHA [OTOKA, M2
% cMOYeHNH{l NepuMEeTp, M.
16.3. Kunematuueckuil kosppuuHenT TYpOy/JeHTHOR BA3KOCTH
(xosdduunent TypGyeHTHONH ANDPYIHH), ABAAIOMMIACH OCHOBHBIM Na-
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H
Puc. 35. Homorpamma c=f (E;)

paMeTpoM npy pacyeTe nepeMelIHBAHHA B MOTOKAaX, BLHIYUCAAETCA [0
dopmyae

H
p=£L, (114)

rle g — ycKOpPeHHe CHJb TAXecTH, pasHoe 9,81 wm/c?; mapamerpm M
u N Haxogast no taba. 15 B 3agucuMocTH oT C.

16.4. Tlonepeunast cocTapasoUlas CKOPOCTH TedeHMs V, BhyHCaAS-
eTcs no gopmyne

Ta6aupals

c 10 | 15 | 20 | 25 | 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 13,3125,2(40,8(59,9|82,6] 109] 139| 172| 209] 250| 294] 318|343
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Ta6aunna 16

c 10| 20| 30 | 40| 50 | 60 | 70 80 90 | 100

k10?2 ( 0,1 0,18(0,27/034|042| 05| 0,55| 0,6 | 0,64 | 0,68

H
Ve =0,13N 5 V, (115)

rae R — paguyc KpHBH3HH pycJsa, B3ATHI KaK CPellHAisl BeJHYHHA A
y4yacTKa peKH, PacrnoJOXKeHHOro HenocpeAcTBEHHO HHXe MeCTa BHIIyC-
Ka CTOYHBIX BOA M BKJKUaoUWEro 1—2 H3ny4uHH,

N — GespaaMepHOoe XapaKTepPHCTHYECKOE WYHCJAO, BBIYHCAREMOE

no dopmyne

MC HV
N=—g—=T, (116)

IMapamerp N spaserca ¢yHkuueit Kospduunenrta Illesy u Moxer
OuiTh ompefeseH no Taba. 15.

HcxonHble RaHHBe aas pacuyeTa pasfaBieHuss B BojoeMax

16.5. dbdexTHBHHA AuaMeTp KOHHHIX OTJAOXKeHHE (dp) onpefens-
eTc JANs BOJOEMOB KaK JWaMeTp, OrPaHHYHBAOIWHA Ha rpapHKe rpa-
HYJOMETPUULCKOTO cocTasa rpynTa 10 % Hanbojee KPynHHIX YacTHL.

16.6. Ilnan yuacTka BopjoeMa B H3o6aTax.

16.7. Cpeanas no BepTHKaJH H AJIA Y4acTKa CKOPOCTL BETPOBOTO
(npeitoBoro) teuennsa V 3a npeieaMH 30HH BOJHONPHOOA BHIYHC/A-

eTca no dopmyae
V = tw, V34 10k, (117)

rie k=f (C) naxomat no Tabn. 16;

W,— ckopocTb BeTpa, M/c, Ha BbicoTe 2 M Haj BOAHOA MOBEpXHO-
CThIO;

h — BricoTa BoAHH, M, 1 %-HOll o6ecneueHHOCTH, CpeRHAR AAA
paccmatpusaemoro yuactka (puc. 36).

Ipu BBIMONHEHHH pacyeToB A1 30HH BOJHONPHOOA CKOPOCTL Te-
YeHHs, cpefHAs B ITOH 30He, MOMeT OHTb BHIYHC/AEHA N0 (opMyJae

y .
Vep. sn= / gHy' s': 2 (118)

HP 1/
0,1+ 800 —— | 4B,
BCD

(puc. 37). Iasn nonbL3oBaHHA HOMOrpaMMOH ROCTAaTOYHO 3HATh OTHO-
weHHe rAyGHHL HA JUHKH paspylleHua poaH Hyp K WHPHHE 30HB BOJ-
Honpu6oss Bcp, 3Havenue koapduumenia Illesu, BLICOTY BOAHLI nepen
pa3pylueHueM A H yroa nogXoaa BOJH K Gepery op (OCTphIft YIoJa Mex-
Ay Jy4OM BOJHH H HOPMaJbIO K JIHHHH ype3a). BucoTa BoaHH Gepetcs
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Puc. 36. Homorpamma ana onpejeneHus cpeaHeil CKOPOCTH BeTPOBOTo
TeYEeHHSA

FIB)C 81 82 g3 oy 05 45 47 0889 1 41 42 13 14 VhsinZd,

/,/\ZEL/// //f/// /;//
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Puc. 37. Homorpamma ans onpepedeHHs CpeiHeH CKOPOCTH BOJHOBOIO
BRO/b0EPeroBoro TeYeHus

10 %-roit oGecmeuenHocTH. ay6uHa Ha AMHHM Pa3pyweHHs BOJH
onpefeNseTcs NO cooTHomeHHi Hyp=1,3 h.

16.8. Koagduurenr typGynentHoit auddpyann D npu cnabom eer-
pPOBOM BOJTHEHHMH BBLIYHCJSETCH NO TOH K€ 3aBHCHMOCTH, YTO M JAJA PEK,
no ¢opmyJae (114).

Hna pacueTHHIX ciyyaes, OTBEHAIOUIHX HAJNHYHIO Ha NOBEPXHOCTH
BOAOEMa BETPOBOI'O BOJHEHHS, KHHEMAaTHYecKHH xospduuuent Typoy-
JIeHTHO! BSI3KOCTH BHIUHCJSETCA No (opMmyJe

(cyh +- AV H) dy?
D— s , (119)
[}

rae cp— (pasosas CKopocTs BoaH, M/c;
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¥/ — cpeanee no BepTHKaaH 3HaYEHHE aGCOMIOTHOMR BeJHUHHLL Nepe-
HOCHOR CKOPOCTHM T€UEHHS, KOTOPOe HAXORUTCA MO AaHHBIM U3MEpeHHit
Wiy BHuMcasercs no dopmyae (117), mfc;

fo— sMnupuuecKHii K03(bHUHEHT, OPHEHTHPOBOYHO NpHHHMAaeMBIR
paeubiM 700;

n=3,14; )

d>— 3pQeKTUBHbIA AHaMeTp LOHHLHIX OTJOXEHHH, MM.

daszoBas CKOPOCTh BOJH HaXOAWTCH no dopmyte
gk
2n
npuMeHaeMoii ans rayboxoit Boaw, T.e. npu A= 0,5 A, rae A —
IJIHHA BOJHH, M; HAH no dopMmyne

co="1eHep+H — (121)
LA meaxolt soanl. B nocnepmeit saBucumoctd Hep— cpennss ray-
6HHa B pacCMaTpHBaeMOjl 30He, M;
h — BricoTa BoiHu | %-Holt obecneuyeHHOCTH, M.
BpICOTE ¥ JJIHHBLI BOJNH HaxOAATCS MO JAHHBIM H3MEPEeHHH HJH pac-
CUMTHIBAIOTCA B cooTBeTcrsdH ¢ raasoii CHwulIl mo onpepenennio na-
rpy30x M BO3JeHCTBHIl Ha THAPOTEXHHYECKHE COOPYIKEHHS.

cp = (120)

17. PACYET HAYAJIbHOTO PA3BABJIEHHA

17.1. Tlpu c6poce cTOYHBIX BOX B PEKH H B 30HH YCTOHYHBHIX OX-
HOHANpaBJeHHEIX TEYeHHH BOJOEMOB DacueT HauaJbHOTO pasbasieHUs
Bumosusercs no dopmyaam H. H. Jlamuesa. Mckawouenune cocrapaa-
I0T cayyaHn c6poca uepe3 TpyGUaThHe OFOJNIOBKH CO BCTPEUHHLIM KOHYCOM,
KOHMYECKHM pacTeKaresieM, a TaKxkKe ¢ KOHHYECKHM pacTeKaTejeM H
KOJbIeBHIMH AHadparmMamu (cM. n. 17.8).

17.2. KpaTHOCTb HAuaJbHOTO pa3bapjieHHS B HECTECHEHHOI cTpye
BHUHCAsieTcs 1o dopmyJie:

0,248 - 1—m
"cﬂ=1___md2 ‘/m’-l-&l—az——-m , (122)

rie d;— AKMaMeTp 3arpA3HeHHOH CTPYH B 3aMHKAIOLIEM CTBOpPE 30HHI
HayaJbHOro pasbaB/ieHHH, KOTOPHIA HaXOLHTCA H3 COOTHOWIEHHs dg==
=Alpp (Alpg— paccTosiHHe MeXAY COCEJHHMH OTOJIOBKAMH BHIYCKa);

'd — OTHOCHTe/IbHAsi BENHYMHA JHaMeTpa 3arpsASHEHHON CTPYH,
BHIUHC/sIEMass MO PaBeHCTBY

a=- (dop— AMaMeTpP OrOJIOBKOB);

dOB
|4 .
m= Voo (V ps— CKOPOCTb HCTEYEHUsT CTOYHON KHAKOCTH H3 Oro-
JIOBKOB).
dg
3asuckmocts (122) npeacrasiena B BHAe HOMOTPaMMH nex | m, dom
OB
(puc. 38).

17.3. KpaTHOCTb Ha4aJbHOrO pa36asjeHdst B CTeCHeHHOH cTpye
(dg> H) naxoZuTCH NO 3aBUCHMOCTH

H
Newe = Neufl (_ds-) , (123)
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g2 Q04 Q08 08 1 pasGasJjeHusa BHUHCAsETCS 0O 3a-
’f/da BHCHMOCTH
ds
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Lop =g 2305 3,12m) - (124)

17.5. Pacxox cMecH CTOYHBIX H YHCTHIX BOJA B 3aMblKailleM CTBCpe
30HKEl HAYaJBLHOTO pa36ap/eHHs (pacyeTHbIH CTBOpP) AA OAHOIO OroJOB-



Ka naxoputcs no Qopmyde

Gem = Neufer. (125)

17.6. Cpeausnsi KOHUEHTPALHA JHMHTHPYIOWEro BeulecTBa B 3a-
FpsA3HEeHHOM cTPye HA PACCTOSMMH Lyp OT Bhinycka BuYMCAsAETCS MO
paBeHcTBY

\
Tt ce. (126}

17.7. MaxcumMaibHas KOHUENTpPAUMS JIHMHTHDPYIOUErO BeLECTBa
Ha OCH 8arpsA3HeNHOH CTPYH B 3aMbIKaiOllEM CTBOPE 30Hbl HAYaJbLHOTO
pa3banJeHHsT HaXOAHTCS MO COOTHOLIEHHIO

c
Caxe = G 458 » (127)

rae Cep, Xak u B Gopmyae (126),— cpeiHas KOHLEHTPaUHS BEULECTBA
B 3arps 3HeHHONl cTpye.

17.8. B cayuasix, ec/iH KOHCTPYKIHH BBHINYCKOB COOTBETCTBYIOT
npHBefieHHHM B NpHJA. 3, pacuer cJelyeT BLINOAHATL no Taba. 18.

18. JETAJIbHBIA METOA PACUETA PA3BABJIEHHSA

18.1., [lerannnruifi MeTop pacueta pasbasnenus paspadorau
A. B. KapayuwesunM H npHMeHsieTCsl B C/lYyYae, KOTAA HeoGXOAHMO NO-
JYYHTb pacnpeneeHHe KOHLEHTpa-

LMH 3arpssHSIOULHX BeILeCTB BO 0 —
Bceil  obsacTH pacmpoCTpaHeHHs b4
CTOUHBIX BOA B BOJAHOM OGBEKTe.

MeTton ucnoambayercs Ajs pacueTa > % 4z
pasbaBJjieHdss B DeKax H BojoeMax < [n,n-l,g

npy c6poce CTOYHHIX BOJ B 30Hb Z
YCTOHYHBBIX OJHOHATIPABJIEHHBIX c,,,,‘,,,_,‘q,,n'm L;',WA

TeUEHHR W JlaeT CTallMOHapHOE HoJe
KOHUeHTpanHuH. TeopeTHueckne oOC- /
HOBLl METOAA H3JO0XeHh B NpHJ. st
7, n. 1.

[pu BBIBOAe pacyeTHLIX 3aBH- ¥
CHMOCTell TPHHATO, YTO NMJACTHOCTb
CTOYHOH XKHAKOCTH MaJO OTJHYaeT- g
cf OT IJIOTHOCTH BOABI, a Pacxof 4
CTOYHHIX BOA H KOHLEHTPALHA JH-
MHTHDYIOUIErO BelleCTBAa B HHUX MNO-
CTOSIHHBI BO BpeMeHH.

18.2. [Ipu pacueTte gera/ibHBIM
METOAOM BCsl H3yyaeMas o6JacTb
NOTOKA HH¥e CTBOPA BBINYCKA CTOYU-
HbIX BOJ Pa3fle1feTc Ha paBHble
NpsAMOYroJbHbie TNapagenenHnerbl
obremom AxAyAz xaxamii (ocb x
HanpasJeHa MO TeYeHHIO, OCb Y —
OT BOAHOH NOBEPXHOCTH K AHY, OCb L]
Z — annuauKara, Hanpas/AeHHast Mo-
nepek TeYeHHR; UeHTp Koopaunat Puc. 40, Cerka Kk pacuery Typ-
pacnoJiaraeTcsi B MecTe HaxoxJAeHHst  6yaentHoit auddy3nn. [pocr-
UEHTPaJBLHOrO BHINYCKa CTOYHBIX paHcTBenHas 3ajpava

PO
=\,

4

X=Xl(#’ =XK+AX
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Bon). Cxema feneHHsi B NMJOCKOCTH yo2 MOKasaHa Ha puc. 40, rie Bh-
yepueHbl JBe MJOCKOCTH, HaXojsiuHeca Ha PacCTOsHHM Ax ogHa oOT
apyrofi. OYeBHJIHO, YTO PACCTOAHHA MeXAYy HEeHTPaMH TAXKECTH cocel-
HHX napaJiieNenunefos B HalpasJaeHHH ocelr x, y, 2 6YAYT COOTBeT-
cteeHHO Ax, Ay, Az, Pacuer BHNOJHAETCH NO KOHUEHTPAUHSIM B IEHT-
pax TaXKECTH BbJeJEHHBIX Napaiiejennneios.

18.3. PacueTHasi 3aBHCHMOCTb AJI NOJNYYeHUN IPOCTPaHCTBEHHOTO
CTAallHOBAPHOrO NOJA KOHUEHTPauHMH HMeeT BHJ

1
Citl,nem = 4 ek, n+1, m + %, n—1, m + Cx, n» m+1 1+ Cx, n, m—l) s

(128)

rie ¢ — KOHUGHTPALlif 3arPASHAIUIMX Bemlects, mr/ia uan r/m3;
k, n, m — NOJONEHHE paCcyYeTHOro napaliiefenunela COOTBETCT-
BEHHO Ha ocfiX X, ¥ H 2.
PaccrosiHue MeXJAY pacueTHLIMM CEYEHMAMH HaXOAHTCH H3 COOT-
HOWIEHH
VAz2

aD (129)

rje Az — nonepeuHuelt pasmMep pacueTHOTO NapaJjJejenunena,

a=4,

D — xHHemaTHUecKHE KospbuuueHT TYypOYJeHTHOH BABKOCTH,
M2/¢, KOTOPBIH BRIUHCASETCS A PeK no saBHcHMocTH (114), nas sopoe-
MoB — no sasucumocTd (119). Tlpw pacuere npHHuMaerca Ay=Az.

ITnomaar pacueTHOro napadjJjenenunesa NpW pelleHMH OPOCTpaH-
CTBEHHOH 3ajayy Ha NepBOHAYAJbHOM 3Talle pacuyeTa BHYHC/SETCH U3
paBeHCTBA

Ax

Qer

Ay A2=W, (130)

NOMyYEHHOTO MPH YCJIOBHH, UTO CKOPOCTH CTOMHHIX BOA Vps, c6pachl-
BaeMblX B BOAHBIH OOLEKT, Ha OY€Hb KOPOTKOM YUACTKE NYTH CTAHOBHT-
ca pasHO# ckopocTH Teuenus V B peke mau Bojoeme B paiione c6poca.
B ¢opmyane (130) i — uncno pacyeTHHX NapaJielenHneloB B HaYadb-
HOM CCYEHHH 3aTPSA3HEHHON CTPYH, §op— PACXOJ CTOMHBIX BOA, c6pa-
xeT
1

IoMKHO GHTE He MeHee yeThlpex. HauanbHue YyCJIOBHSI, B TOM 4HCJIE
M KOJHYeCTBO HAYaJbHEIX KJETOK [, IJIf BCeX OTOJOBKOB GepyTcs ofu-
HakoBuIMH. [IpH A1060M H3MEHEHHH UUCA TapaJjilesieNHNe]oB B Haualb-
HOM CeYeHHH He JOJIKHO HapyLaThCA YCJOBHE HEPa3pHIBHOCTH B OTHO-
HIeHHH Macchl cOpacniBAEMOro H TEPEHOCHMOrO IIOTOKOM BeLIECTBA.
Ha nocnepymomux stanax pacuera nonepedssle pasMepnl KJIETOK MOTYT
VKPYNHATHLCH, YBEIHUHBAIOTCS COOTBETCTBEHHO H HX NPOAOAbHEIE pas-
MepHI.

18.4. PacueTHad 3aBHCMMOCTh, MO3BOJSIOMIAS BHIYHCJAHTBL pacnpe-
JAeNeHHe KOHIEHTPaLMM 3arpsAsHAIOLIHX BewecTB NO IJKHHe M INHPpHHE
noToka (MIAHOBasl, WAH, HHade, VIOCKasA, 3aJaya), 3aNIHCLIBAETCA B BHE

ChHIBaEMLIX H3 OJHOTO OrONOBKA, {eor = (j — uuca0 OroJIoBKOB), i

1
Cx+le m =" (x, m+1 -+ Cx, m—1). (131)

ITpu pacyere no ypapHenuio (131) Bes Wayuaemas 0o6/1aCTb IOTOKA
WJIM BOJOEMa JeJIMTCS HA NPAMOYTOJbHEIE Napajijefenunenb, 06beMbl
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Puc. 41. Cetka x pacuety typGyaentnodl auddysun. INnockan zapava

KOTODLIX paBuul Ax Az Hep, rae Hep— cpeansisi riyGrHa B paccMaTpu-
BaeMoi oOinactu. ITpu nosbsopanuu Qopmyaoit (131) npepmonaraercs,
4TO yxe BOJAM3M OT BHINYCKA CTOUHEE BOAL PAaBHOMEDHO PacmpocTpa-
HAKTCA No Beell rayOuHe Hep.

PaccTosnns MexAy pacueTHHMH CEYEHHSAMHM ONpeessioTes IO
dopmyse (129) npun a=2. CxeMa pacrnOJOXEHHS PAacUeTHHIX KJETOK
AJs STOTO C/y4yas npupBefeHa Ha puc, 41. ITnomans pacyeTHof KJAETKH
B MONEPCYHOM CEYEHHH NOTOKa ONpefedsieTcss W3 DaBEeHCTBA

9er
AzHep = —~— 2
cp Vi® (13 )
B nochxenueit gopmyiie { gonxHO GuiTh ie MeHee 2.
18.5. I'pannyHLie yCOBHSA NPH pelleHHH NPOCTPAaHCTBEHHOM 3a]a-
yu (n. 18.3) 3anucuiBaorcs B BHAE

(—Ac ) = (—-—Ac ) 0 133
Ay rp. non  \ A2 ep. non (133)

ITpu Buimosnenny pacueTa no cxeme NJIOCKOf 3agaus (cMm. m. 18.4)
HCIIOJNbL3yeTCH TPAHHYHOE YCJoBHE

(—Ac—) =0 134)
Az rp. nos v (

Vder rpaHHYHHX YCAOBHH OCYIlecTBJsI€TCS NYTeM BBEJEHHs B pac-
YeThl SKCTPaNOJAALUOHHHX 3HaYeHMil KoHueHTpauuu. Pacyetnas cerka
H TOJIe KOHUEHTPAllWH YCJOBHO PACHPOCTPAHAIOTCA 3a OrPaHHYHBAIO-
e NOTOK nosepxHOCTH. IIpH 3TOM 3KCTpamnONALHOHHLIE 3HAYEHHS
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KOHUEHTPAUHH B KJTeTKe, MPHMbIKaLeH K BHelIHe/t MOBEPXHOCTH CTCH-
KM Caxcrp {cM. pHc. 41), u 3HaveHHe KOHIUEHTPAUHH ¢y B KJETKe, MPH-
MblKalomesl K BHYTPeHHel MOBEPXHOCTH CTEHKH Ha TOM Xe MonepeyHH-
Ke, AOMXKHB YI0BJETBOPATH ycaoBuw (133) nmpu pemleHHH npocrpau-
cTBeHHO# M ycaosHIO (134) npH pelweHHH MIOCKOMN 3a134H, UTO BO3MOX-
HO TOJNILKO B cJyuae, ecaH

Cagcrp = C1. (135)

I ¢;— KOHUEHTPALUA 3arPA3HAIOIIETO BElUECTBA B NMOTOKE B KJETKe,
NpUMbIKalomefi K TPaHHYHOH MOBEPXHOCTH. JKCTPanossiLHOHHbIE 3Ha-
YeHHs1 KOHIeHTPAlHH HCNOJAB3YIOTCS B pacueTe no gopmynam (128) u
(131) Tak xe, KaK ¥ peanbHbHle 3HaueHHs (cM. puc. 41)

18.6. HauanbHble YCAOBHA YYHWTHIBAWOTCH NPH 33aJaHHBIX MecTe
BHIMYCKa CTOYHHIX BOJ, PACXONe CTOUHLIX BOX H KOHLUEHTPAllWH 3arpsa-
HSAOMHX seuecTs B HUX. HaganbHwiit nonepeunuk (x=0) nposoauTcs
yepes CTBOP NOCTYIJIEHHS CTOYHBIX BoA. [lpepnonaraeTcsi, YTO KOH-
LHEeHTPALHs BELIECTBA, NOCTYMNAIOLEr0 H3 KaXKAOro OroJOBKa, pPaBHO-
MepHO pacnpefesieHa MO CEYEHMIO 3arPA3HEHHOH CTPYH B HauaJdbHOM
ctBope. KoHueHnTpanKs JHMHTHDPYIOUIErO BellleCTBA B PacUETHHIX KJeT-
Kax HayaJbHOTO CTBOPA, 3aHSTHIX 3arpA3HEHHLIMH BOJAMMH, NPHHHMAET-
Cf paBHON KOHUEHTPAIMH TOrO e BellecTBa B CTOUHHIX Bojax. HauGo-
Jee yao0HO BHIMOJHATL PAcCYeT B TpeBHIUEHUSX HaJ GOHOM cg, T. €.
B NPHBEJEHHHIX KOHUEHTPAUMAX Cpp=c—Ce. KOHUEHTPANUs CTOYHHIX
BOX TaKye TPHBOAUTCA Cer.ap=~Ccr—Ce. A yHOGCTBa pacueTa KOH-
LIEHTPANMHIO BeLeCTBA B CTOYHLIX BOAAX (HCTHHHYIO W/H NPHBELEHHYIO)
o6myHo npunumaioT 3a 100 %. Tloayuaemme no pacueTy 3nauenus
KOHLUEHTPAalLNil OKa3bBalOTCS NPH 3TOM BLIPAXKEHHLIMH B NPOLEHTax
OT ccr (WIH Cermpys). OKOHUATeNIbHBIE DPE3YABLTATH HAXOAAT NyTeM
mepexona OT NPOLEHTOB K HCTHHHBIM 3HAYEHHAM C.

18.7. Ecan paaMmephl KJAETOK NMOJYYAIOTCH OYEHb MaJbIMH, TO pac-
YeT ¢ NepBOHAaYaJbHEIM JleJIeHHeM TOTOKa Ha 3JIeMeHTH BeJeTcs RO of-
pesesIeHHOTO CTBOPAa, B KOTOPOM 3arps3HfONlee BElIECTBO OKaXXeTcsd
pacnpesenenHsiM B 20—50 kaerkax. [Tocse 3TOro KieTku B ceveHHAX
obbvenuusior no 2—4 (naockas sagava) uau no 4—9 (nMpocTpaHCTBEH-
Hag 3agava). IlosyyaloT HOBHle cpeflHHe KOHIEHTPALHH B YKpPYNHeH-
HBIX KJIETKaX M HOBHE HX JHHefiHHe paaMepnl. HoBhe 3HaueHHA KOH-
IEeHTPAUUH HAaXOAATCH KaK cpelHee apudMeTHUECKOE M3 CYMMB! KOH-
nenTpauui B O6beAHHEHHHX KJETKAaX, pa3Mepb! KOTOPHX YBe/HYHBA-
IOTCSi COOTBETCTBEHHO B 2—3 pasa (MpocTPaHCTBeHHAsl 3ajaua) HJIH B
2—4 pasa (naockas 3afaya). Beawuwmna Ax nocse yKDYNHeHHs pac-
CYHTHIBaeTCH N0 QopMyJe

Axyypyne = Axno yrpymu®?, (136)

rie @ — yHca0, MOKasHIBaloONiee, BO CKOALKO Pa3 yBeJIHYEHO 3HaueHHe
Az nocne o6befHHEHHS KJAETOK,

18.8. [1pu paBeHCTBE PAacXOJ0B CTOYHLIX BOA, cO6pachiBaeMblx uepes
Ka) B H3 OTOJIOBKOB PaCCeHBAIOLIeTO BHNYCKA, ¥ PABEHCTBE pPacCTof-
HHIl MeX1y HHMH pacyer pa3baBjieHHs 10 CTBOPa CAHAHHI CTPYH Bul-
noansierca AJds oRHORA crpyu. HauuHas oT cTBOpA CAHAHHA CTPYil BbI-
YUCJIEHHS! MPOU3BOAATCA NI 30HBI, PACNOJOXKEHHOH MEXAYy ABYMS CO-
CeNIHHMH BLINYCKAMH H OTPaHHYeHHOH OCHEMH JBYX COCeRHHX CTPYil.

18.9. PacueT no HAJNOXEHHOMY BHIIIE METOAY I11€/1e€CO06pa3HO BI-
NOJIHATL B c.nenylomem ﬂOpﬂAKE: AJIt yHacTKa OT CTBOpa Bblﬂ)’CKa pile]
CTBOpA CAHSIHHA CTPYH, BLHIXOAAUIUX M3 COCEAHHX OrOJOBKOB, pacuer
pa3basJjieHHsl BHINOJHAETCA A OAHOM CTPYH MO cxeMe NPOCTPAHCTBEH-
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HOW 3ajayu B cOOTBeTCTBHM ¢ n. 18.3; nuxe cTBopa causuug crpyi
(nocae Toro, Kak 3arpsi3HeHHble BOJbl PacnpoCTPaHAIOTCA MO Beed ray-
OuHe noToka) pacueT pasbaBlieHHsA BeJeTca B COOTBETCTBHH ¢ m. 18.4
(10 cxeme nJaockoil 3aaaun).

[lepexoj OT NPOCTPaHCTBEHHON 3ajau¥ K NJOCKOH ocymecTpJsi-
eTcsl CAeAYIoUHM 06pa3’oM: KOHeuHblli CTBOpP pacyeTa B YCJAOBHAX Npo-
CTPaHCTBEHNOH 3aAayH sBJAsETCH Ha4aJbRBIM JAJIA NOCAELYIOHIEro pac-
YeTa B YCJAOBHSAX NJOCKOH 3ajaul; KJAETKH YKPYNHSIOTCH Tak, 4TOOM
HX pasmephl Aypa=Azp; OKasalauchb paBHbIMH TJAYyOHHe notoka
KOHLEHTPauHs 3arpA3HAIOMEro BellecTBa B KaXKJAOH pacyeTHOH KJeT-
Ke AJisl YyCJOBHU NAOCKOHA 3ajauM BBIYHCASETCA KakK cpejHee apudMeTH-
YeCcKoe H3 KOHIEHTPALHH B COOTBETCTBYIOLIKX PacYeTHHIX KJAeTKax, 3a-
HMMaBIIHX BCIO FMY6HHY NOTOKAa B pacueTHoM cedeHHH. IlonyueHHbe
KOHUEHTPAUHH CAYKAT HavaNbHLIMH AJISl pacyeTa B YCJIOBHAX NJIOCKOH
3ajjaut. [Ipumep pacuera npusejes 8 npua. 7, m. 2.

18.10. Ecau pa3nnua MexAy CKOPOCTBIO HCTEUEHHs CTOUHON XKHA-
KOCTH M3 OroJoBKa H CKOPOCTHIO TEYeHHS B BOJOTOKE HJIH BOJOeMe B
paiione c6poca oka3uBaercss 3HauMTenbHOH (Vpaz= 4 V), neobxoaumo
ydecTb BJAHAHME HavaibHoro pasGasjenus (cm. mn. 17.1—17.8).

IMocaeaHee pocruraercs nyTem BKJAIOYEHHS ney B GopMyan aas pac-
YeTa HaYaJbHHX YCJOBH{l, KOTOphbie B AaHHOM cJjlyyae 3alHCLIBAIOT;

AyAz = -Tetzon (137)

AzH = ﬂ’%’;"i, (138)
[

cup = 70— (139)

rAe Cpp— KOHUEHTPALMA JHMHTHPYIOUErO BeliecTBa B 3aMBKaloileM
CTBOPE B30HL HAauanbHOro pa36aBJjeHHS.

B 3Tom cayuae 3aMpIKaooulHii CTBOP 30HM HayaJbHOro pasbasJe-
HUf SABJAETCS Ha4YaJdbHbIM CTBODPOM AJA AaJbHeiillero pacyera AeTalib-
HbiM MeToAoM. [Ipu onpejesieHHH paccTOSHHA RO JIOGOr0 PacueTHOro
CTBOPa HEOGXOJHMO YUHTHIBATh NMPOTAKEHHOCTh 30HH HAYalbhHOTO pas-
Oapneuusi. Tak, NpH onpejelieHHH PacCTOAHHUSL RO CTBOPA C 3aAaHMOl
KOHLUEHTpaluHel JHMHTHPYIOWIETO BELleCTBAa MOJYyYeHHasi IO pacuery
JeTallbHLIM METOLOM NPOTAMEHHOCThL 30HB A0 STOr0 CTBOPAa CYMMHpY-
eTcsl ¢ ANHHOH 30HLI HadaabHOro pasbasgaenHs. Ecan BoinodHsercs
pacyeT KOHUEHTPAlUHH B CTBOpE, PAcNOJOXKEHHOM Ha 3aJJaHHOM PaccTos-
HUH OT BBITYCKAE, NMPOTAXKEHHOCTb 30HHI, AJIS KOTOPOH HOJMHBI IPOH3-
BOAHTbCA BLIYHCIEHHA JETAJbHLIM METOLOM, ONpefeJsieTci KakK pas-
HOCTb 3alaHHOTO PacCTOSTHHA H PAacCTOSHHS 0 3aMbIKaWOIero cTBopa
30HBI Ha4YaNbHOTrO pa3GaBieHHs.

18.11, B pe3ysnbTate pacyeTa MOXHO MOJYYHTh pacnpejeseHue
KOHUEHTPALUHY JHMHTHPYIOUErO BElleCTBa B KaXAOM NOCAENYIOLIEM ce-
YeHUH 110 3aflaHHOMY €€ pacnpejeJeHHIo B NPeAbAYIeM CeYeHHH H Bbi-
ZeNIUTb 30HY C KOHUEHTPalUWAMH, NpeBHUIAIOUIHMH JI060e 3ajaHHOe
3HaUeHHe ¢, HaNpHMep Crjk.

18.12. Inst pacuetoB pa3bassaeHHA 3arpsi3HSAIOUIErO BellecTBa MO
meTony A. B. KapayueBa ¢ nomowmbio 3BM npeanaraercs nporpamma,
TeKCT KOTOpoH jaerca B npua. 7, n. 3. [Iporpamma paspaborana pas
pacyera pa3faB/ieHHs MO cxeMmMe MJOcKoH 3apauu. Pacxoan cTOUHBIX
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BOA, cGpachiBaeMblXx Hepe3 KaXKAM{ H3 OFONOBKOB pacceHBaloNiero Bhi-
NnycKa, NPeRnoJaraioTcss ORHHAKOBEIMH, PAacCTOAHUA MEXJYy OFOJOB-
KaMH — DaBHAIMH MeXJy co6o#fi. Pacuer BHIOJHSETCA B NPHUBEACHHBIX
KOHLLeHTpalLUAX, KOHLUEHTPAUHsl 3arpsA3HSIOUIHX BeLIECTB B CTOUHEIX
BOJAX NpHHHMaeTcs pasnHof 100 %.

19. YNPOWEHHBIE METOAbI PACUETA PA3SBABJIEHH A
B PEKAX

Pacuer MakcHMaNbHBIX KOHUEHTPALKA HA AMMATUPYIOIIUX PACCTOSAHHAX
OT BBIMYCKA

19.1 TlpepnaraemMas 1HXKe pacdeTHasa 38BHCHMOCTB TNoJyueHa
M. A. Becuennoit M npuMensieTcs AJs pacieTa MaKCHMaJlbHOM KOH-
LEHTPALLHY 3aIrPA3HAIOLLHX BEUIECTB B CTPye, BHIXOAsAUleH# H3 HEHTpaNb-
HOTO OrOJOBKa pacceHBalomlero BHINYCKa {Cmawe. mo)

19.2. PacyeTHas 3aBHCHMOCTbh HMeeT BUJ

0:14V£' Alpacerqger
H

Cmaxe. ne = Cme - x Qe+ Ger)P ’

- H Q
rie H= Alps Qo = Alpg HV, ger = ?T .

(140)

3necy x — JHMHTHPYIOUlee pacCTOsiHHWE, NPUHUMAaeMOe paBHLIM
100 u 500 M, or cTBOpa BHINYCKa;

Alpp — paccTofHHE MeX]Y OroNOBKAMH PacCeHBAIONIEro BHINYCKa;

Coe — CPeAHSAs KOHUEHTPAalHdA B CTPYe, BHIHcAgeMan no dopMmyae

e
60
S0
/ /
4 ® /
Q4
\,}/ %:bl/
30 J/ v
/ // . A
20 // /0,4/
'/
04 b ==
-
pyz=
§ 0 o/q,, v A w0
Puc. 42, Homorpamma Q I;tb\
"C( c-rN H’ B )
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Qcce + gercer
Coe = Qer+ ger (141)

19.3. ®opmyaa (140) npHMeHHMa Ha yyacTKe OT CTBOPA BHINYCKA
o CTBOPa, rje BOAHBIE Macchl K3 06aacTH, Jexauleit 3a npejenamu
(poHTa paccenBaHHs, AOCTHIAIOT LEHTpa 3arpsA3HeHHON cTpYH. Paccros-
HHe 10 3Toro cTBOpa (x') onpejenserca U3 yC/HOBBS

Lo
® =3p VeV, (142)

rre Ly — AanuHa paccemBalomieil 4acTH BHINYCKaA.
Ecnn nuMHTHpYyOIiee paccTOSHME NpesnlliiaeT x', BeCh pacyeT Bbi-
NoJIHAeTCs JReTaJdbHbIM MeTogoM (cM. nn. 18.1—18.12).
BriGop annubl paccenBaomeil 4acTH BLIOYCKa
19.4. Jlaa suiGopa AuHH paccemsaiomieil YacTH BhINycka, obecne-
YWBapllel 3aaHHYI0 KPAaTHOCTh pa3baBjeHHs ng Ha paccTossHHM 100 M
OT BHIYCKAa, NPpHMEHJeTCHd BOMOrpaMMa 3aBHCHMOCTH N OT ABYX nepe-

~ L
MEHHBIX ENH H T? (puc. 42).

19.5. Ecan Tpe6yemass KpaTHocTb pa3GaBjeHHsT HOJKHA OhiTb
obecnevena Ha paccrosHHu 500 M OT BrnycKa, TO yKa3aHHAas HOMOTPAM-

Ma NpHMeHAEeTCs TOJBKO NDH F“’;O,Z

20. YYET H3BHUJIUCTOCTH PEK
NPH PACYETAX PA3BABJIEHUA

20.1. Yuer H3BHJAHCTOCTH MNOTOKOB NpH pacyeTax pa36aBlieHHA
OCYILECTBJAETCS NyTeM BBEJEHHS K KMHeMaTHYeCKOMY K03hdHUHeHTY
TYypOy/ieHTHO#! BA3KOCTH [ nonpasoyHoro MuHoxMTens Kgogm, M03BO-
JSAIOIEro YYUTHBATh BAWSIHHE TAKHX (akTOpOB, KAK TONEPEYHAs UHP-
KyJAsilMsi M KHHeMaTHYecKas HEOXHOPOAHOCTb [OTOKA, BLI3BAHHAHA
HEePaBHOMEPHOCTbIO pacnpefesieHUst ray6uH. [Ipu stom dwopmyna (114)
AJIs BBIUHCJIEHHS KHHeMaTHYeCKoro kospdunuenta TypOy/NeHTHON BA3-
KOCTH INpHoOpeTaeT BHA

HV
Ducap =3 Koou (143)

Benuunna Koppy 3aBHCHT OT NonepeuHoll UUPKYJASLHHE H NyJbca-
IHOHHON CKOPOCTH, a4 TaKXKe OT HEDaBHOMEDHOCTH pacnpeAefieHus IJay-
OMH Ha yuacTKe. YUYEeT BAHSHHS MONEPEYHOH! CKOPOCTH OCYILECTBIALTCS
Votw

w
dopmyate (115); w — cpepiHee sHauenue aGCONIOTHON BEJIMYHHLI onepeu-
HOM COCTAaBJIAOUIER NYJLCAUHOHHON CKOPOCTH — HAXOAUTCH 110 3aBH-
CHMOCTH

yepe3 Ge3pa3MepPHYIO BEAHUHHY . Benyuuna V. BHuHCAAETCA NO

|4
w=ﬁ, (144)
HepaBHoMepHOCTL pacnpefefeHust IAyOHH YUHTHIBAETCH IOCPEACTBOM
napamerpa 0, BuuMcasiemMoro no gopmyae
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Kaﬁu; HMch—Hcp
20 I 17 0=—"F -, (145)
/m/ A/

4 rae Amaxe.cp — MakCHMalb-

\ Hasg W3 CPeIHHMX MO CTBOpaM

// Q ray6uH Ha paccMaTpHBaEMOM
yuacTKe NoToKa;

Hgp — cpennsas rayGu-

/] V| Ha HAa STOM YyuacTKe;

. Kosm onpenensercs no

HoMorpamme (pHc. 43).

- 20.2. Ilpn onpegenennu

KpaTHOCTH pasfaBJeHHs TNo

- rpapuky pHc. 42 HU3BHAH-

CTOCTb YUWTBLIBAETCH BBejge-

15 2 25 HHeM BeMHHYMHB Dyenp =
V,+w =DKo6my B Popmyay (116)
"Lw Ge3paamMeplioro  XapaKTepH-

. CTHYECKOTO uncaa Typ6yaent-
Puc. 43, Homorpamma  Kogm = HOrO IMOTOKA ypoy

=f(V—zwﬂ, 0) nv
=D
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-

(146)

20.3. Ilpu pacueTe MaKCHMaJbRLIX KOMUEHTDALUHHA ila TUMUTHPYIO-
IWMX PACCTOAHHUAX OT Bunycka (cM. nn. 19.1—19.5) no dopmyae (140)
HSBHUJIMCTOCTL YUYMTBHIBaeTCSt nocpeactoM koaddHuUHeNTa H3BHJIHCTOCTH
pexy¥ @, KOTOpHIl BHYHCJAAETC NO (opmyne

=lﬂ’l“i‘_’ (147)
np

rae lpaps — DJIMHA PacCMaTPHBA@MOro ywacTka pekH no ¢apsatepy;
Iyp — paccTosiHue NO NPAMOA MEXKAY HaYaJlbHLIM U KOHEUHBIM CTBOPAMH
TOrO K€ YuacTka.

KoadpHilHeHT H3BHAKWCTOCTH @ BHUHCASETCH s YUacTKa DeKH,
PacnosioXeHHOr0 HeMOCPeACTBEHHO HHXKe BHINYCKa ¥ BKJIOYAIOILEro
1—2 uanyununl. [Ipu pacuere konuenrpanuu 8 100 ¥ 500 M oT BHINyCKa
Ha GONbIIKX pexax BbliuHcJeHHe K03hGdHIUMeHTa H3BHJIHCTOCTH He Npo-
H3BOANTCA, W OH NMPHHHMAaeTCsl PAaBHLIM eHHHUE.

21. PACHET PA3BABJIEHHH
HA PA3BETBJIEHHBIX YYACTKAX PEK

21.1, Tlpu pasBeTBNeHHM pycJga Ha pykasa (MpOTOKH) pacyer pas-
6GaB/eHNUA BLINOJHACTCA JETaJbHBLIM METOAOM, H3JIOXEeHHLIM B pasa. 18
(no cxeme naockolt 3apauu). BuuucaeHust BefyTcs /sl KaXJOro pyka-
Ba pPeKH OTAeAbHO, NOJydaeMmble NOJST KOHUEHTPAUHH COCAMHSIOTCH B
MecTax CJAUSHHA PYKaBOB, H JlaJiee BelleTCHd pacyer BCero nods KOH-
LeHTPALUH.

21.2. BuiuucjaeHHsT NPOBOASITCH NMO YHAacTKaM, TPaHHUbLl KOTOPHIX
NPHYPOUHBAIOTCA K MECTAM COERHHEHHA KJAHM Da3LeAHHEHHS NOTOKOSB,

21.3. Ina BHINONHEHHA pacyeToR HEOOXOAHMO 3naTh pacnpejesne-
HHC PAacXOAOB BOAH MO MPOTOKaM.

21.4. OnpejxeneHHe uHcaa pacyeTibiX KJIETOK B CEUCHHH TNOTOKA
NIpH nepexofe OT Y4acTKa K Y4acTKy (B AaHHOM cJyuae NP CAHAHHH
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PYKaBOB uaH pa3feNiEHHH 1ia PYKaBa) NPOH3BOAHTCH B COOTBETCTBHH C
pacnpesaenenreM pacxojia soAll NO pykaBaMm no cdopmyJae

i,:—.-gii, (148)

rae Qj, ij — COOTBETCTBE€HHO PacXOj, BOAB H YHCJIO PacHETHHX KJe-
TOK B IPOTOKE;

Q ¥ i — cyMMapHHIii pacXO/ BOAs! BCEf PEKH B 1eJIOM W YHCJO pac-
YeTHhIX KJeTOK B JIIOGOM ee CeueHHH.

22. METOAbl PACYETA PA3BABJIEHH S B BOQOEMAX

Pacuer ycTaHoBuBiIerocna pasbaBinenns (ycTaHOBUBUIErocsl pacnpe-
AENEHHS KOHUeHTpauuh)

22.1. Ins pacyera pa3CGaBJeHHS! CTOYHHX BOJA, cOpacHBaeMHX B
BOJOEMBl YePe3 pacCeHBaIOIHe BHINYCKH B 30HaX OXHOHANpPaBJEHHHX
TeueHHHl, NPHMeHseTC METOJA pacyera, H3JNoXKeHHu# B nn, 18.1—18.12.
B cayyae 3HaYHTENBLHOTO Pa3sNHYHA MeXKAY CKOPOCTbIO TeUeHHs B BOAOE-
M€ H CKOPOCTbIO CTPYH, BHIXOASILEH U3 OroJOBKA, PAacueT BbINONHACTCA
YKa3aHHLIM METOAOM C YYeTOM HaualbHOro pas6aBieHHs (cM. nm.
17.1—17.8).

Hcxoansle nannbie AJIsi pacyeTa NPH OTCYTCTBHH H3MepeHHit moJy-
qmo*rclstr3 510 3aBMCHMOCTSM, NPHHATBIM A8 BOJOEMOB H NPHBEAEHHHIM
B m 16.2.

Pacuer HeycranoBuBerocs pasGasienus

22.2, TipusesenHnlt HHxe MeTox paspaboran H. H. Jlanwesmm
H NpHMeHseTCs NpPH 3MH30JAHYECKHX cOpOcax AAA NMONYYEHHS BEJAHYHH
Hanbonbwiefi KOBLEHTPAlIHH B 30He HaYaJbHOro pa3GaBneHus B cayuae
OTCYTCTBHS HJIH NOYTH NMOJHOrO OTCYTCTBHSA Te4eHHs B pafioHe cb6poca.
Heo6xoanmuie yCaIOBUSI NPHMEHEHHA: CKOPOCTH HCTEYEHHH CTOYHHEIX BOJ
Vpez22 M/c, pacnonoxeHHe BEITYCKa B HEKOTOPOM yAafieHWK OT Gepera

H OTHOCHTeNbHas TJay6nHAa B MeCTe YyCTpoHcTRa BHINYyCKA —7— > 30,
0B

rie dop — AMAMETP BHIMYCKHOTO OTBEPCTHA.
22.3. Pacuernas ¢popMysa LJas onpefefleHua pasGaieHHA B Hau6o-
Jlee 3arpsAsHeHHON cTpye Ha PACCTOAHHH X OT BHINYCKAa HMeeT BHJ

0,2x \0pa
ne =Ap'l(—m) B,

rie Aps — napaMerp, onpeflensioulHii H3MeHeHHe pas6aBJeHHs NpH
NpHMEHEHHH pacCeHBAIOWEro BLINYCKa;

Op — napamerp, 3saBHCANmHK OT cTeneHH NPOTOYHOCTH BOZOEMA
H HarpyskH CTOYHHIX BOJ Ha Hero;

ap — nNapameTp, 3aBHCAIIMHA OT TrAYOMHBI BOROEMAa B MECTE BHI-
nycka. Bemnunua App sbuucasercs no gopmydae

x —0,4
Apn=0,74(Tm+2,l) ’ (|50)

rae Alpp — paccTodHHe MeXAy OrOJOBKaMH BHINYCKa.

(149)
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3HaueHHe Op BHUMCAAETCA TO COOTHOLUEHHIO

V

8, = 0,000015V ps - V » (151)
rae V — cxopocTe TeueHHs B BojoeMme, M/c.
3HaueHHe napamerpa ap HaXOAHTCS MO popMyae
0,325H
a5=0,875+——(—-‘T. (152)
_— 5
360 4 Voo 10

[Napamerp agy Bcerxa Mesblie | WAH pased 1; B caydae, ecaH NO
pacueTy mosyuaeTcs as> 1, NPHHUMEOT ap=].

Pacuer seycraHopuswerocs pasGapJeHMs B YAANeHHH OT BHNYCKa

22.4. TpeanaraeMui HHXKE pacyeTHH A MeToA paspaborad A. B. Ka-
paylleBuM M NMPHMEHsETCA B YCAOBHAX OTCYTCTBHSI HJIH NOYTH NOJHOTO
OTCYTCTBHS NMPAaKTHYECKH 3aMETHHIX TE€UEHHI B BOJOEME LJisi BHIYCKOB,
HMEIOIHX CPABHUTEALHO HeOONbIIYIO IJKHY QpOHTA pacceHBaHHs, T. €.
B CJyyYasx, KOrja BHIMYCK C HEGOABUIOH MOrpelIHOCTRIO MOXKHO paccMaT-
PHMBATL KaK COCPeOTOYEHHBIH.

22.5. PacueTHre ypaBHeHHs 3anKcaHbl B ofuieM BHAe AJAi HEKOH-
CEPBAaTHBHHIX 3aTPASHAIOMKUX BellecTB (kg — Ko3hdHIMEHT HeKoHcep-
BatusHocTH). Jlas pacnajaiouiMxcs BeIIECTB B MPHBOAHMBIX HHXKe
pacyeTHHX bopMysaax xosdbpruueHT ky caefyer 6paTh OTPHLATENbHRIM
(ky<C0). Tlpu pacuerax pacHPOCTPaHEHHS KOHCEPBATHBHHIX BemeCTB
(kn=0)"ypaBHeH}e sanuceBaeTcsi 6e3 WIEHOB, COACPXKAWMUX ky.

22.6. [Tpu BHINO/JHEHHH pacieTa 30Ha 3arpA3HEHHs CXeMaTH3HpYyeTCs
Kak Kpyr (IpH BhIYCKe B YAaJeHHH OoT Gepera) HIH KaK NOJYKPYT (npH
BRINyCcKe BOJMU3H Gepera). PacueTHas ceTKa B ceKTOpe o 30HH 3arpas-
HEHHA [IpHBEAeHa Ha pHUC. 44.

22.7. Pacuernoe ypaBHeHHe 3aNMChIBaeTCH B BHJe

Cx+1l,np =NCx, n +
+ Vnlr.p—1 -+ WnCron +1.
(153)

Kosdpuunentat 7, v,, B,
BHYHCARIOTCA N0 GopMynam;

At
N=1—2D—+ kAt,

(154)
B At
vn=(D-—— 2n—1) Arg
(155)
B At
Puc. 44. Cxema k pacuery npomecca Mn={D'-+ on—1) A2 »

HakonaeHus H Anddy3nn cTouHBX BOA
NPH  MaJablX HEYCTOHYHBHIX TEYEHHHX (156)
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rae D — xunemaTHyeckuit KospduuneHT TypOyeHTHOR BazkocTH (dop-
myaa 119);

Af — pacyeTHHHK HHTEpPBall BPEMEHH;

Ar — mupUHA PacYETHOTO OTCEKa IO Paguycy.

Beanuuunbl r ¥ Ar cBA3aHE MeXAY co60H COOTHOLIEHHEM

r= (n-—- -;—) Ar, (157)

rje n — NOPSAAKOBLIA HOMEP OTCEKAa NpH Hayaje OTCUETA OT LEHTPa,
TMapameTp P BEIpaXKaeTcss PaBeHCTBOM

QGT
p=D $Hop * (158)

rare Qer — pacxoj cTouHmX Bog, M%/c;

Hep — cpepnsis ray6uHa BofoeMa Ha yuacTke c6poca ¥ pacmpo-
CTPaHeHHA CTOYHHIX BOJA, M;

¢ — UeHTpaJbHEH YroJ pacrnpocTpaHeHHS CTOYHBIX BOA OT TOYEY-
HOr'0 HCTOYHHKa, paj (npu cOpoce CTOYHHX BOA B yjaJleHHH OT Gepera
¢=2x, npH cOpoce y npsMOJHHEIHOrO Gepera Q=1).

22.8. llag pacueta KOHUEHTPAUHH B NEPBOM OTCEKe MCHOABIYETCS
dopmyna

Ckt1,1= GCen + ch' 1 + dcx. 23 (159)

rhAe Cg,, Cg,s — COOTBETCTBEHHO CPelHHe 3HaYeHHs KOHLEHTPalHH
B TIEPBOM H BTOPOM OTCEKaX B MHTepBaJ BPeMeHH, NpejLIecTBYIOMIH#H
pacueTHoMy;

Kosbduurenta a, b, d BHIUHCIAIOTCA MO 3aBHCHMOCTAM:

2Qcr At
a=—@—. Are (160)
QorAt At
b=1— (pg,fw—zD Az -+ Kubt, (161)
9D At Qop Af
d="Fz= " oH Br - (162)

22.9. [na pacuera Ha DBM no paccmorpennolt cxeme paspaborana
nporpamma (npua. 7, n. 4). McXOgHBIMH AaHHBIMH ABJAIOTCH KHHEMaTH-
uecKHii KoapduuyeHT TypGyJaeHTHOR BsisKoeTH D, naxamer B, xoadpdn-
IHEHT HEKOHCEPBATHBHOCTH R, a TaKXe BeJHYMHH Ar H Kt.

KunematuueckHli KosppHUHeHT TypOyJeHTHOH BA3KOCTH BLHIUHC-
aserct no Gopmyae (114) npH 3ajaHHBIX 3HAYEHHAX cPefiHedl TAIyOHHLI
H CKOPOCTH TeueHHs.

INapamerp B paccunrtuiBaeTca no dopmyae (158). CaepyeT y4HTH-
BaTh, YTO NpejjiaraeMasi cXxeMa NpHMMeHHMa NpH cOGMIOAEHHH HepaBeH-

cTBa
— B <D, (163)
Bennuunnl Ar u Af JOJKHL! YAOBJETBOPATh COOTHOLIEHHIO
At 1
Arz < 3D__B . (164)

22.10. TIpu pacueTre pacnpocTpaHeHHs KOHCepBAaTHBHOIO BEL(ECTBa
(k=0) MoXeT GuiTh BHNONHEHA NPOBEPKa Pe3yJIbTaTOB BHUYUCAEHHA NO
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topmyne

nclj_ nctj
d¢ =y (165)
N e,
ne=l

rae 8¢ — ownbka pacuera;
Met; — macca BeujecTsa, npomeAuwas Yepe3 paccMaTpHBAeMbii

BHIMYCK 3a pacueTHbH nepHox {j;
Hctj — nmoJiyyeHHas Mo pacyeTy o6ulad Macca BellecTBa BO BceX

OTCeKaX B KOHUE j-T'0 MOMEHTa BPEMEHH;
N

2 6Qp — ob6BeM BCceX pacuyeTHBHIX OTCEKOB, AAS KOTOPHIX BHIMH-

n=| ,

cleHa Hc,j.
Beanuunnt ey, H;,J_ u 6Q,, BHYHCARIOTCS NO CAefYOWHM GOPMY-
Aam:
”ctj = chcc:'rtj’ (166)
) N
Iy, = n‘§1 €,i8Q,, (167)
8Q, =@ r,ArH. (168)

Ecau omnbka OxaswBaercs 3aMeTHO, ee MOXKHO y4ecTh, HCNPaBHB
Ha BeJdMYHHY O BHIYMCAEHHKle 3HaueHHs Cpj, MOCJE Yero pacyer npo-
IO/IKaeTc B OOLIYHOM Nopsaxke., KOHTpONb M HCNpas/eHUs MOTYT BHI-
NOJHATBCS HEOZHOKPATHO,

TMpn6anxentoe onpeneleHde KOHUEHTPAUHA HA JUMHTHPYIOUWHX
PACCTORHHAX OT BHINYCKA

22.11. B ycnoBHAX OTCYTCTBHSA TEYEHHH HJIH NMPH 0YeHb MaJblX NO
CKOPOCTH H HeYCTOHUYMBBIX IO HaNpaBJeHHIO TeyeHHAX B cayuae cGpoca
HEKOHCEPBATUBHBIX BELIECTB (NpH 06A3aTEJbHOM YCJIOBHH, uTo ky<0)
pasMepbl 30HBl 3arpsi3HeHUA M KOHINEHTPAUHH 3arpAsHAIOUIHX BeELECTB
B Hell ¢ TeuenHeM BpeMeHH crabuausnpyworcs. Jast npuGauKeHHOH
OLEHKH pacmpejesieHHsi KOHIEHTPAaUHH B cTaGW/IMsupoBaBllefics 30He
3arpA3HEHNA MOXET HCNOJAb30BaThes NpepoxenHas A. B. Kapayuwe-
BbIM dHaJHUTHYECKAA 3aBHCHMOCTh

Kyr®

€= ccTe— B (169)

rae ¢ — KOHUEHTpauHsl Ha PAacCCTOAHHH r OT BBHINYCKA,

ky — K03G(HUHEHT HEKOHCEDBAaTHBHOCTH;

P — kosdduusent, onpepensemuit no dopmyae (158).

YcnosHeM NpHMEHHMOCTH 9TOH 3aBHCHMOCTH KpoMe YKa3aHHOro
Bbiile k<0 saBasercs HepaseucTso PB<0.

22.12. Ilpu c6poce cPOUHBIX BOA B 30HY OLHOHANPABJEHHLIX Teue-
HHH B yJaleHuu oT 6epera A pacueTa MAKCHMAMbHLIX KOHUEHTpPaLHi
8 100 u 500 M oT Bhinycka Ha NMepBOM 9Talle NIPOEKTHPOBAHHA MOXKHO
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noJb30BaThCH HOMOl‘paMMOl‘:l

Cuane | 92 [
S A (puc. 45). -
Ceor L(bD
Ha nomorpamme Lg — Aau- 09— 7
Ha (GpOHTA pacceusanus, M; . 7
D — xuHemaTudeckuit xosp- 48— Ny
¢unnentT TypOyJenTHoll BA3- T /
KocTH, M%/C, BhlUMCasieMblt ¢ 07— 4
YYeTOM BeTPOBOTO BOJHEHMA i .
no topmyne (119). 26 )4
22.13. 3aBUCHMOCTh L 4 ]
Cuaxe q::I;’ 451 N ax o
_MEEE | €% | npeacrasJie- 3
e 1o ) e n 3
Ha Takxe B aHajHTHYeckoli Y[ 7 7
dopme. YpasHeHHs] LIS Bbl- N 7 P
UHCTAEHHS MakcHMaasyoi 49
KOHIEHTpauKd  3arpAsHslo- '—~—-~f-
Iero peulecTBa H KPaTHO- 42— —/~—r-
CTH pasGasaenuss B 100 ——J 7
OT BLITIYCKA HMEIT BHJ ar -
6. g0t /.
= 0,017 —pa—s 0
Cmaxe = U, Lg,'BDO'S, 50 100 2 150
Tem /by J
(170)
58.8.0:8p0-8 Puc. 45. Homorpamma aas onpepene-
Mo = Mt HHA MaKCHMANbHBIX KOHUEHTPAUUA B
¢ = qo.,‘.4 . 100 1 500 M oT BLINlyCKa CTOYHBIX BOA
[

(171D

Ypasuenns ans suuuciaeHUst Cyayge B KPATHOCTH pa3bapiaeHus n, B
500 M or BbINYCKa 33NKCHIBAIOTCA B BUIE

q0,45c
cT cT
Cmane = 0,007 W' (172)
Ly°D"%143
Be=—""%5715 - (173)

der

Uncnennste Ko3bOHIUHEHTH B ITHX 3aBHCHMOCTRX MMEIOT PasMepHOCTb
31

m? ¢2.

Haxoxpenne paccrosuuit Mexay oroJoBKamMu pacceMBaoUiero Bhnycka
H 3ddekTHBHON AJHMHBI pacceHBaolieH 4ACTH BLINYCKa

22.14. InuHa pacceuBaiouteil 4acTH BEINYCKa AJST 03eP H BOXOXpa-
HUAHW no npeanoxenuio H. H. Jlamwesa ycranaBJHBaeTcsi B 3aBHCH-
MOCTH OT YHCJA OTOJMOBKOB M paccTOfiHU@ Mexay HuMH. Paccroauus
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MeXAY OroJIOBKaMH Ha3Ha4alOTCA HCXOAS M3 NONYHEeHHS HanGO/bILEro
HavyaJbHOTO pas6aBjeHHs no dopmyJae

AlpB=da‘|' I, (174)

a NPH PACNOIOKEHHH OrOJIOBKOB HA ABYX MapaJsJesbHbX TPy6onposo-
Iax B WIaXMaTHOM MoOpsAjike —ino dopmyae

Alps =2dy + 0,58l + I, (175)

rae d; — pacueTHHIt AHAMeTP CTPYH B CceYeHHH Ha4aabHOro pasGasae-
HHUs, BeIUHCAseMblt no dopmydae (122); np4 3TOM BeJIMUHHA HAauaJbHOrO
pa3GaBJeHHsi, AHAMeTp OTOJOBKAa M CKOPOCTb KCTEUYEHHS H3 Hero 3a-
JapTcs;

Alpp — paccTosiHe MeXAY OCSMH napalfeibHuX Tpy6onpo-
BOJAOB; ?’-—— 3anac, NpHHHMaeMblii paBHbIM 0,5—1 M.

22.15. Uucs0 OroJIOBKOB | AJIS1 paccenBaloUIHX BLINYCKOB He peraa-
MEHTHPYETCS, €T0 ONPEeAeNRIOT, 3HASl MOAHKIA PAacXOA CTOYHBIX BoA Qer,
JHaMeTpP eAHHHYHOrO OTOJNIOBKA doy H CKOPOCTb HCTEYEHHS H3 HEro.
PacyeTHas 3aBUCHMOCTb HMEET BHJ

4QCT
migvpb

j= . (176)

22.16. Jnuna paccerBalolie 4acTH BLIMYCKA BLIMHCAHETCH MO 3a-
BHCHMOCTH

Loy =Alpy (j—1). (177)



NPUAOXEHHE 1

OBILHE CBEAEHHSA O PYCJIOBOM NPOLECCE,
NOANEXAIIUE YYETY NPH NPOEKTHPOBAHHHU BbIMYCKOB
HA PEKAX

061 e noJoxeHus

1. BeaeacTeHe 3HaUMTENbHBIX Pa3MepoB MJAAHOBBIX H BLICOTHBIX
nedopMALHH PEeYHOro pycna H NoiMbI IPH NPOEKTHPOBAHHH pacceuBan-
ULMX BBINYCKOB CTOYHAIX BOX HeOOXOAHMMO YUHTHIBATH TONOTrpadHyecKylo
CHTYyallHl0 KaK Ha MOMEHT CTPOHTeJbCTBA, TaAK U Ty, KOTOPash BO3HHKHET
K KOHLY pacyeTHOro IiepHOJAa 3KCMJyaTaluH.

ITepepopMHpOBaHHs PEUYHOrO pPycaa M MOHMBI OCYLIECTBJASIOTCHA B
Xxojae AeopMauHil nesoctHuX MopdosoruyeckHx obpasosannii (cnonsa-
HHA NOGOYHSA, Pa3BHUTHs H3JYUYHHDLI, CMEILEHHs oOcepejlka MJAH OCTpoBa
1 T. n.), IToaToMy NpH NPOEKTHPOBAHHH BHINYCKOB HEOGXOAMMO MOAbL3O-
BAaThCH THNHYHBIMH CX€MaMH Da3BHUTHS PEUHOTO Pycsaa H NOHMBl, T. €.
npejcTaB/JeHHAMH O THNAX PYCJOBOroO Npouecca ¥ NOAMBHI.

B PexoMmeHRauusix nNpMHATA THNH3AUHA PYCA0BOro npouecca, pas-
paboraHHas [ocylapcTBeHHBIM TUApPOJOTHYecKHM HHcTHTyTOM ([T'H).
B cooTBercTBHH C Heli BHIACIAIOTCS cJAeAYIOIHE CeMb THIIOB PYCJOBOro
npouecca (Makpojopm): 1 — JeHTOUHOrpsjaOBHIH; 2 — NMOGOYHEBHIN;
3 — orpanvyeHHOe MeaHAHpOBaHHe; 4 — cBOGOAHOE MeaHAPHPOBaHHE;
5 — HesapeplleHHOEe MeaHADHPOBaHHe; la — pycJaOBas MHOrOpYKaB-
HOCTb; Sa — MOMMenHass MHOIODPYKaBHOCTb (pHc. 46).

Jlannble 0 THIE PYCJOBOrO NMpoLecca He HCYEPNLIBAIOT BCEX CBefe-
HHii, KOTOpblE MOryT NMOHAaJOOMTbCA NMPH NPOEKTHPOBAHHHM pacceHBalo-
W HX BbLINYCKOB, OJHAKO OHH SABJMAIOTCSH HeOOXOAHMbLIM 3BEHOM OLEHKH
PYCJOBOro npouecca, Tak kak AalT npeicrasjenus o6 obileM Xoxe fe-
¢opmaunit peyHoro pycia ¥ NOHMBl H No3BOJASAIOT pa3paboTath npo-
FpaMMy HM3bICKAHHH.

BoigenelHbie THOL PYCJHOBOIO NMpOLEcca MOTYT ObITh YCTAHOBJAEHH
na Goasuinncerse pek CCCP. PasHoo6pa3iie MeCTHLIX NPHPOAHBIX YCJ0-
BHH He HCKJ/IOYaeT BO3MOXHOCTH OGHapPYXKEHHS Ha OTAEJbHBIX PEYHbIX
yuacTkax jedopmauuii, He npelyCMOTPeHHBIX AaHHOH THIH3allHeH.
HanGosiee BepoAaTHLIMM pafiOHaMH TaKHX OTKJOHEHHH MOIYT SBUTbCHA
ropHuie 0GJacTH M pafiOHbl C NPOsiBJeHHEM BeYHOH Mep3soTh. Heob6xo-
JAMMO TaKxKe HMeTb B BHAY, YTO Ha PeKaxX MOTYT HaGnl0JAaTbCA Y4acCTKH
CO CcMeLIaHHbLIM THIIOM PYCJOBOrO Npouecca: Hanpumep, Ha ¢oHe orpa-
HHYEHHOTO MeaHAPHPOBAHHS MOXET NpPOABAATHCA NOGOUHEBLIH THN
npouecca, B NPOTOKAaX MHOTOPYKaBHOTO pyc/sa MOTyT HaGJlIOAAThCA
APYTHE THIBI PYCJAOBOro npouecca H T. . OfRAKO BO BCeX Cay4asX Mop -
¢donoruyeckne NpH3HaKH PYCAOBOro npolecca pagHoro THNA ONO3HAIOT -
cs1 AocraTouHo ysBepeHHo. Pacxoxpenuna ¢ tunusanueit I'TH xacaworcs
NPEeHMYLILECTBEHHO Pa3aNHYHil B JeTaNsiX pasBHTHA MOpP(OJOrHYeC KHX
06p430BaHHl M HX CTPYKTYDHL

Ilpu npoekTHpoBaHUN BHINYCKOB HeOGXOAMMO pacfojaratb cBeje -
HUAMH He TOJbKO O THNAX pycJa, HO H BHYTPHPYCJOBLIX OOpPa3OBaHH -
fIX — CpellHuX pycJaoBbx (opMmax (Me30hopMax) H MeJKHX MNecHanbix
rpsaax (Muxpodopmax).
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Puc. 46. Tunuzauus pycaoBoro npouecca

! — neutoyHOrpRAOBLIA THI; 2 — nobouHesHilt THU, 3 — OorpaHH4erHOe MeanaApH-
popanue; 4 — cBoGoAHoe MeaHipHPOBAHHE, 5 — He3aBeplIeHH O MeaHAPHDOBaHHE,;
/g — pycnosasn mHoropyxaBHOCTb;, Sa — noRMeHHaa MHOropyKasHOCTb (CTpPesKa
YKasbiBaeT HanpapJieHHe HapacTaHHd TPaHCnopTHpywouedl crnocobHOCTH OTOKA)

JlentounorpanoBuiii THN pycJaoBoroe npouecca

2. NedpopManni pycia NPOHCXOMST B pe3yJbTare MOCTYNATRIbLHOrO
ABHIKEHHS JIEHTOUHLIX TPAJ M CE€30HHBIX M3MeHEeHHH WX BLICOTHI, KOTAa
M3MEHSAIOTCS OTMETKH JIH2 pycaa no Bcell WWHpHHE B GPOBKAX MCXKEHHBIX
Geperon. JIBHiKeHHe JIEHTOUHHRIX TIPS OCYULeCTBJANETCH KPYIJLIH roi,
HO B YCJAOBHSIX HH3KOH MeXEHH MOXeT npHocTaHaBauBaThes. Ob6Haxkun-
uIMecss NMPH 3TOM BepWHHL rpsaj 06pasyior oriedabHble, OAUHOUALIE
ocepeakH. IlnaHoBbie AedopMallHU PYyCJIa Ne XapaKTEPHHI.

OnosHaBaTeJEHBIMH anSHaKaMH ABJAKIOTCA LENH Ipaj, 3aHHMAO-
IjHe BCIO HIHPMHY pycila H OGHaPYXHUBACMLIC HA 43p0POTOCHHMKAX UK
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Puc. 47. JlenTouHorpsiioBsliit THN pycjoBoro npouecca

npojoabHuX npodpuasx pycna. I'peGHH rpsx OTCTOAT OfHH OT APYrHX
Ha pacCTOSTHHH NpPHMepHO 4—8 WHpHH pycna B OpOBKaX MeXeHHLIX
Geperos (pHc.47). Pycsio pek¥ B 1ane HMeeT HE3HAYHTENBbHYIO H HeyMo-
panodeHHYIO H3BUAHCTOCTh, [ToliMa oTcyTcTBYeT HAIH ABAAETCA YHacse-
JOBaHHOH.

JIeHTORHOTPANOBLIA THI PYCIOBOro Npouecca oGHYHO HabalofaeTcs
B BEDXOBBAX PeK HJIH cOMpOBOXAaeT AedopMauuH, pa3BHBalOUWHecH MO
ApDYFHM THNaM, HanpHMep INPH cNabopa3BHTHIX H3MAYYHHAX, CBOMCT-
BEHHbIX OrpaHHYEHHOMY MeaHADHDPOBAHHMIO HJHM HavYaldbHBIM CTaAHAM
¢BOGOAHOrO MeaHIDHPOBAHHUS, HJH HAa NPOTOKaX, CNPAMISIOUIUX H3NY-
YHHB (He3aBeplleHHOE MeaHAPHPOBaHHe). JIeHTOUHHE TIPAABI MOIYT
TaKKe BCTPeHaTbCH B KaHalax.

B kauecTBe naMepuTesell npoiuecca NpUHHMAIOTCAH:

mupHHa pycia Bgp — paccTosnue Mexay OGPOBKaMH MeXKEHHBIX
Geperos;

IIHpKHA peKH B — paccTosiHHe MeXAY NpaBHIM H JIEBbHIM ype3aMH
BOAbL B MeXeHb,

AT FPAL Ayr — PACCTOsIHHE MEXAY rpeGHAMH ABYX CMEXKHBIX IPAL;

BhICOTA IPRA hypr — BO3BHILEHHe rpebHst TPAAL HAJ ee NOAOWBOH,
M3MepeHHOe NO JHHHH, N0 KOTOPOil 3TO NpesbilleHHe HMeeT Hanboabliee
3Hayenue;

CKOpOCTh nepeMmeleHus (cnonaadus) rpai Cpr — BeJHUHHA CcMme-
meHus rpeGHs rPsAL, AeJeHHAs HAa BPeMS MeXAY CBEMKaMH.

MoGounesnii THN pycrosBoro mpouecca

3. ledpopmanuy pycia cBOAATCH K CNOJN3aHHIO B MNOJIOBOjJbE Nepe-
KOWIEHHBIX B NJIaHe JEeHTOYHHX rpaf. [pe6un nobouneil 4acTHYHO pas-
MbIBAIOTCSl B MexKeHb H BOCCTAHABJWBAIOTCA B MNoJoBojbe. IliaHOBLIE
Jegopmaluy 6eperos Ha6IION3I0TCS HA YYaCcTKax NOABAJbEB IPAJ, HO He
104yuaioT OOJBLIOrO DA3BHTHHA, TAK KaK pa3MbiBaeMble 30HH Gepera
NPHKPHIBAIOTCS HAMOJ33IOMHMH cBEpXYy noGouusiMmu (pHc. 48).
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B g,—wupnHa pycaa; By — wHpnAa nofca MeaH-

ADHPOBAHHSA, M—m — y4acTOK MNOAMBBAIEMOTO §e-
pera; B - WiMpHHAa MeXEHHOro pycJa




OnosnaBatesbHble NPH3HAaKH NOGOYHEBOro THNA PYCJAOBOro Npo-
uecca caeaywouise. B pycie pexH Hmeercs uenw rpsj C Warom, npe-
BOCXOAAIGHM LIHPHHY pycJa, HO OTJHUAICIIMXCH OT JEHTOUHBIX TeM,
4TO rpe6GHR noGouHel NepexolleHbl B NJaHe, IpHYEM HallpasjeHne nepe-
KOCa CMEXHbIX TPAA NpoTHBONONOXKHO. B mexenn npubeperosbie ya-
cTH 3THX Me3odopM obceixaloT, 06pa3ys NecyaHble OTMeNH, Pacloaaraio-
uiHecs Mo AJHHE PeKH B waxMaTHOM nopsjke. O6coxwaa NOBepXHOCTh
Ipsiji HMeeT NOBHIUEHHYIO HH30BYIO YACTh H NMOHHXKEHHYIO BEpPXOBYI.
3aronaeHHblil rpebenb rpaanl o6pasyer nepexkatr. Cuu3dy K rpeGHIO He-
pPeAKO NPpHMLIKAET Koca, ofpasyloulas 3aTou. [ToitMma He xapakrepHa, a
€CJIM OHA ecTb, TO, TaK JKe KakK B CJYyyae JIEHTOYHOrpsiA0BOrO THNA pyc-
JIOBOTO nponecca, ABJAfETCA YHACACAOBAHHON OT NepHOAOB, KOrja peka
cOoBepliasia nJjaHoswoe AedopMauHu (MeanapHpoBana).

K n3aMepuressim noGOuUHeBOTO pycJa KpPOMe YKa3aHHBIX B 0. 2
HAaCTOALIErO NPUJIOKEHHS HEOOXOJAHMO OTHECTH CJAeAYIoLHe:

ar no6ouyHs Ang — PAcCTOsHHE MO NPAMOl MEXAY ABYMS CMEX-
HBIMKH TOUKAaMH neperu6a cpefHeHd JHHHH MeXEHHOro pycJaa,

BblcOTa NOGOUHA hpg — npesbilleHHe rpe6Hsi noGouHs B HauGosee
BO3BLILIEHHOH €r0 4acTH Haj MNOJOBOAbEM;

CKOpOCTb nepemelieHss no6ouHs Cpg— CKOPOCTh CMEUIEHHS TOUeK
neperu6a cpefHeil JIMHHH pyciaa (OnpefeasieTcsi Nno CbheMKaM pPa3HbiX
Jer);

WHPHHA pycia Bgp onpesleasieT pa3amep 30HL, B Npejesax KOTOpo#
HEeT cnoasaHHe noGouheil.

Pasnocts Bennunn Bgp 0 B noasoasier cyautb o wHpHHe nobouHed
B JaHRyio ¢$asy BOJAHOrO pexKHMa.

OrpannyenHoe MeaHAPHPOBaHHE

4. Tlaanosuie geopMalHH Pyc/aa BLIPAXKAOTCH B CNOA3aHHH BHH3
NO TEYEHHIO H3JYUHH M orHbaeMbIX HMH NOMUMEHHBIX MacCHUBOB 0e3 Cy-
ILECTBEHHOTO M3MEHEHHWS MX TNJaHOBLIX OYEPTaHHN H NPOJOCJBLHOrO
npopuaa LHa.

CnonsaHve H3Ay4YHH TIPOHCXOAHT B pe3yJbTaTe pa3MbiBa MOAMEH-
HBIX MacCHBOB C BepXOBOi MX CTOPOHBI H HaMbiBa HH3OBHiIl 3THX MaccH-
BOB. TakHM 06pa3oM, MOAMBIBAEMbIMH OKa3biBAIOTCS HWXKHHE YYAaCTKH
BOTHYTbLIX Geperos, a HaMblBA€MbIMH — BEPXHHE Y4AaCTKH BOTHYTbIX
Geperos H3Jy4HH.

Pacnonoxennoie npuMepHo Ha nepernfax pycaa nepekartbl B Me-
JKeHb CHHXKAlOT CBOH OTMETKH H BOCCTAHABJHUBAIOT UX B NEPBYIO NOJOBH-
HY NMoJOBOAbs (pasMBIB HAUMHaeTCA B HauaJe cnaja). B naece nedop-
MalHH HMeloT OOpaTHLIi XOJA (pa3MbIB B NOJOBOJbE, HAMbLIB B MEXeHb).

JedpopmauHH B nofiMe BLIPAXKAIOTCH B TNOCTENEHHOM HapacTaHHH
NOiIMEHHOTO MacCHBa B BHICOTY B Pe3yJbTaTe OTJOXKEHHs Haujaka, o6-
pasyemMoro npeuMyllecTBEHHO B3BEIICHHLIMH HaHocamMu. HauGonee
MOULHbLIH HAHWJOK o6pasyeTcss B BEPXOBOH uacTH noiliMeHHOro Maccusa,
B pe3yJbTaTe Yero oHa nosbilieHa. B HH30Boll yacTH MaccHBa o6pasyioT-
ca Oeperosbie Baabl. B xolle cnonasanus GOpMHPYIOTCA PAAB 3THX Ba-
JIOB, TNOBTOPSOLIHE OUEPTAHHN HH30BOH YACTH RONMEHHOTO MacCHBA.
Hapsaay c saBnenussMH HaMbiBa HabJI0ORaI0TCH Pa3MbIBbl NOBEPXHOCTH
noiimel. B BepxoBoii yacTu MaccHBa ob6pasylotcss npopssl. Uepe3 Hux
Ha MNOBEPXHOCTb MOWMLI MOTYT BBLIHOCHTbCS NECKH — JOHHbIE HAHOCHI.
Ilpopeul MoryT o6pa3oBniBaThCft H B CHcTeMax Oeperopnix BanoB. 3a-
T0NaeHHe MOHMLI B COOTBETCTBHH C OCOOEHHOCTAIMH €€ CTPOeHHS HauH-
HaeTCAd ¢ HH30BOH YacTH MAacCHBA, 3aTeM IlaYWHAeTCH Nepesiis BOAHI
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Yepea Bepxosule Npopsnl. Tpau3uTHOe TeyeHHe MOMKET HaGJICAATHCR
TOJMBKO B BbICOKHE IONOBOJAbS, AOCTHrast OONbLIUKX CKOPOCTel B NpopBax
¥ B NOHHXEHHOR NMPHUTEPPACHON YacTH HONUMEL.

B xagectse namepHTesaefi pyCsOBOro npouecca NPHHATH CJAERY!0-
mHe XxapakTepHCTHKH (puc, 49):

IUar H3JYYHHb Ay — PACCTOSIHHE NO NPAMOH MEXLY ABYyMS CMeX-
HLIMH neperu6Gamu cpefHeld JHHHU pycaa;

Yyrosl passopoTa H3JAYYHHE Qpagp— Yrosi, 0o6pa3oBaHHuii Kaca-
TeJAbLHBIMH K cpejiHell JHHHH pycaa, NpoBejieHHLIMH Y€Pe3 TOUKH nepe-
rH6o8 M OTrpPaHHYMBAIOLIUMH AAHHYIO H3JAYUHHY;

IWHpHHA pycna Bgp — paccrosnne Mexay CPOBKaMM MeXEHHHIX
6eperos;

LIMPHHA peKH B — paccTosinue MexXJy ype3aMH [IPOTHBOROJNOKHBIX
6eperos pycha;

IMPHHA NOsica MEAHAPHPOBaNNS By — PaccTOAHHE MCXKIY JHHHSA-
MH, OrubaloOlUMH BepIIHHE W3JYUNH, ofpallesHbIX BepLUHHAMH BNpa-
BO H BJEBO;

CKOPOCTL CNoJA3aHua H3JayuuH C, — BeaHYHHa cMeulenns 6poBKH
Gepera 3a rof. Buiuncasiercqd HanGonbliag M cpelHsis ckopocTb. Cpej-
Hfif CKOPOCThL ONpeneasieTcs jeJleHHeM TJIOMAajH 30Hb pa3MbiBa Ha AJIH-
HY QpoHTa pa3MblBa 3a BPEMS MEXAY ChEMKaMH, MO KOTODLIM BEJIETCs
H3MepeHHe cKopocTedl cnon3aHnst. CpefHIO CKOPOCTh CTIOJI3aHHS MOXK-
HO ONpefeNHTh H KaK CMelleHHe ToYeK Nneperu6os pycJsa 3a roa.

Ceo6oaroe MeanapHpoBaHHE

5. [Ipu cBOGOAHOM MeaHIPHPOBAHHH H3JAYUWHBH NPOXOAAT 3AMKHY-
TH LHKJ pasBHTHS. KaXAbl# UWKA HauHHAeTCs ¢ HCKPHBJEHUA pycJaa
H dopMupoBantis H3NYuHbbl. JOo nosBjeHHs YIJOR PasBoOpoOTa, NPEBLI-
wanomux 120° uanyuuHb O6bIUHO cnoA3aioT. IIpH 3TOM B OTJIHuYHe OT
OrpaHMYeHHOrOo MeaHAPHDOBAHHS YIVIBI Pa3BoOpOTA NMOCTENEHHO YBeJH-
yupaloTcsi. TIpu JnanbHeflleM yBeJHYeHHHM Yyria passopora GoJee
120°) cnon3aHue CMeHsieTCS PAa3BOPOTOM M3JNYUHHBI HJIM €€ BBITATHBA-
pueM. [lpu yraax passopora Goabitux 140° HauWnaeTcs paspBocHHe
NJEeCOB H H3NyYHHA YBEJHUHBAET aCHMMETPHIO CBOMX NJAHOBHIX Ouep-
TaHuil, npHoGpeTas ofHOBpeMeHHO dopmy meTxH. [lHKT pa3BuTHA H3AY-
4YMHbl 3aBePIAETCs NPOPLIBOM Nepewefika NeTJH pycjia B pesyJsbTaTe
HETOCPC/ICTREN HOTO  COJNIMIKEHHST TNPOTHBONOJOXHHX Geperos 3Toro
nepeuweiika. IIOTOK NepexoOnHT B cnpsiIMIeHHOE PyesO, a cTapoe, r1as-
HOE, PYCJIO HPEBPallaeTCs B CTAPHIY, OTYJIEHSETCSt U NOCTENEeHHO OTMHpa~
eT. [locne npopuiBa nepelneiika UNKJ PA3BHTHS W3JIYUHHE NOBTOPAETCH.

IIuks pasBUTHS H3NYUYHH MOXeT NpPHOOpeTaTh cnellHpHIecKHE yep-
THl W Jaxe HapyIlaThCH BCAEACTBHE B3aUMOACHCTBHA CMEXHLIX H3JAYUHH
pycna. Tak, nanprmep, HanojsalHe CMNOJ3alOMWKX H3AYUHH Ha Oojee
Pa3BHTYIO, H3MEHHIOULYIO CBOH OYepTaHHA NO CXEMe PasBopoTa, IPHBO-
IHT K 06pa3soBaHuI0 BLITAHYTOR naabueo6pasHoil H3nNyuuHu. Tor xe
a(pdeKT MOKeT HaGMIOAATLCSA, €CJIH NPH CNOJA3aHHH H3JYUHHA BCTpCHAeT
Ha CBOEM NMYTH OcTaHel., ITO NpeHsTCTBHE CNOJSAHHKIO H3JYYHHL Be-
IeT K €e CXKHMaHWIO M BLITATHBAHHIO.

IMpopuis nepemieiika NeTJaH pyclia BH3BIBaeT YCKODeHHe nedopma-
ILH# CMEXHLIX H3JYYHH BIJIOTh 10 CPe3aHHs HX BhiYKJoro Oepera.

Ilpu cBo6ogHoM MeaHAPHPOBaHHH NMOAMEHHHIA MaccHB o6pasyercs
HECKONBKHMH H3JYYHHAMH,

IMofiMennne fedopMauH CROAATCS K BO3IHHKHOBEHHIO HOBHIX Gepe-
TrOBLIX BajoB, OOPasylOUIHXCA B pe3yabTaTe OTCTYMAaHHA BOFHYTHX
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6eperos H3AYUHH, M K MeJUIeHIIOMY CHCTEMaTHUeCKOMY HapacTaHHIO
Hanaka. BhicTpO BO3HKHKAIOT H pa3pabaTHBAIOTCSI NPOPBLI B OeperoBbx
Bajaax. O6pasyioTcss BepXOBLie NPOPBH (NPOPHIB Bajla B BepxHeil YacTH
NOHMEHHOFO MaccliBa), BHYTpeHHHe — B BaJaxX, OTOLIEAINHX OT pycJa
¥ PAcNoOJOMXeHHbiX B rAyGuHe NPOPBLI, HH30BHE NPOPBH — Pa3MbiBHL
MeXAY BaJslamH, Hioria o0pasywliHe HOHMCHHbIE PCYKH B HH30BOH ua-
CTH MaccHBa.

OnosHaBaTeabHble NPH3HAKH CBOGOAHOTO MEaHAPHPOBAHHSI TaKOBMI.
[lxpokas nofiMa oGKH4HO ¢ XOPOWO BBIPa’KEHHHIM TPHBHCTAIM pedibedoM.
Fpuent npeacrasasior co6oil o6pasoRaHHBe B XOAe Niaanonuix jcdopma-
uni Geperosnie Basbl. OHHM pacilofiaraloTcs cepHsiMu, abpasys AyrooG-
pasHO H3OTHYTHIC I'PHBH — Beepa NepemelieHnss pycaa. YacTa crapu-
1Lkl NoAKoBoOOpasHLIX OuepTaHH# B naane. Beepa nepemelreHHs, pac-
NOJOXKEHHDble B H3JYUHHaX DEKH, NMOBTOPSIOT HX OUepTaHHs, a HAXOAA-
uuecst B ray6HHe NOAMBI OPHEHTHPOBAHBI IO OTHOLUEHHIO K PycCay pas-
auyHo. Craphie Beepa NpH MOAXOAE K HAM pycia B XOAe MeaHAPHPOBa-
HHS MOTYT ObiTb ofpaulleHbl K HeMY KOHLAMH IpsiA ¥ JOXOHH MexAy
HHUMH. Pycio peku oaHopykaBHoe. M3nyuHHH, Xa’ke cCMeXHble, MOTYT
6LiTb BecbMa pasJHUHKl 110 pa3MepaM H yrjam pasBopoTa, HHOrAa npe-
socxogamum 250°. Xopowo pasBuThHEe H3JAYUYMHHI (C YIJIOM PasBopoOTa
Gosee 140°) oGO HMEIOT aCHMMETPHUHYIO B naaHe gopmy. Mopdoso-
rnyeckre o6pasopanis B pycie PeKH, KaK H IPH APYTMX BHAaX Mealij-
PHDOBaHMs, NPEACTaBAeHbl MePeKaTaMH, PacloJOXKEHHBIMH Ha Neperu-
6ax pycJaa M NpeACTaBJAAIOUHME cOO0M Py, NMEePeKOIEHHYIO B NiaHe,
3aTOMNJIEHHYIO KPYTALIH TOA H NEPEeXOAsILYyio B IJISAX BHINYKJAOro Gepe-
ra HHXKEPacmOJNOXKEHHON H3NYuHHH. Y BOTHYTOTO Gepera pacnojoxeHa
naecosas J0XOGHHA, KOTOPAas Yy CHJAbHO Pa3BHTRIX H3AYYHH (GoabluOMH
yroJ passopora) oOblYHO pasietsAeTcs Ha JBe YacTH, MEXAY KOTOPHMH
HMeeTcs Iepesad,

B kayectse wu3aMepuTesed cBOGONHOrO MeaHAPHPOBAHHUS IpHMe-
HAIOTCSE H3MEDHTEJH OrpaHHUEHHOTO MeaHIADHPOBAaHHS, a TaKKe pAA
RONOMHHTENbHEIX (puc. 50):

AJHHA H3JY4YHHB Sy — pacCTOsSTHHE MeXAYy TOYKaMH nepernfa us-
JAYUHHBI, H3MEpEHHOE MO cpelHeH JIHHHM pycaa;

YyroJ Bxojia Ggx — YroJ, o6pa3soBalHbIH JHHHe 11ara H Kacarejb-
noit B TOUKe BePXOBOTO neperuGa cpefiHeil JHHHH U3JTYUHHH;

YroJ BhIXOJa Opprx — YIroJ, o0pa3oBaHHHIil JIHHHeH 1ara u Kaca-
TeJbHOH B TOYKe HH30Boro neperu6a cpepHeil AUHHUH pycaa;

YroJl pasBopoTa H3AYUHHH Oppp — CYMMa YT/IOB BXOAa K Bbi-
xona;

YroJ CONpsyKeHHs H3JyuMHn B — yros, o6pasoBaHHHE NPOAOJ-
KEHHeM JIHHHH 11ara BhllueJexaulel H3JyYuHH | JHHHER ara paccMaT-
pHBaeMoO# H3MYUYHHL;

CKOPOCTh PasBUTHs H3JyuuHn C  — OTHOWeHHE NpHpaIIeHUs yria

Pa3BopOTa K COOTBETCTBYIOUIEMY HHTCPBANY BPCMEHH:

Aapags .
C, ="TIAf (178)

CKopocTb nepemenlenus Geperosoit suHuu Cg (noAMBIBaeMoil Gpon-
KH BOrHyTtoro Gepera).

Pasnuvalor cpeAHiol0 H HaHOOMLUWIYI0 CKOPOCTH MepeMelleHHs,
onpejeasicMule A8 OTACABHOrO NOAMLIBACMOIO YYactTKa (30Hbl [MOAMbi-
Ba) ¥ TPYNNH H3JAYYHH.

Trnu4HOE cTpOeHHe NMOHMEHHOro MaccHBa MOKa3aHO Ha puc. 51,
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Puc. 50. CsolGonHoe meanppupoBamue
Lu—mar H:%‘J'lyllﬂllbl;s j— ANHHAE Hs.r’iqu{m; apaan — yros pasBopoTa; Gpy —
yros BXoAa, aBHx — ¥XOJ BbLIXOAR, B = Yroa conpamKeHHs H3AYHHHR B

Puc. 51. loHimenHbl# maccHB nNpu cBOGOAHOM MeaHAPHPOBAHHH
A — Husosas npopsa; B, C, D — Bepxosble NPopBH; [—4 — yyacTKH MAaCCHBRA

C pas/iHYHBLIMH BHICOTHHIMH OTMETKaMH B HanpasJleHHH YGuIBaHHUS BHICOT OT | A0 4;
5§ — nuHus rpe6Hs Geperosoro paJia
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Hesasepwennoe MeanppnposaHue

6. Pycao peku passusaeTcs MO cxeMme CBOGOJHOro MeaHAPHPOBa-
HHf, HO WHKJA RedopmauHii npepbiBaeTcss B peadyabTare 06pa3oBaHus
CNPSIMJIAIOLIETO MPOTOKA RO ROCTHIKEHHs! HIMAYUHHOH (OPMBI NETAH
(puc. 52). Tlogo6Has cHTyallHsi cO3ZaeTcs NPH rAyGOKOM 3aTONNEHHH
noiiM, pe3KoM HecoBNajeHHH AHHAMUYECKHUX OCeil MOTOKA B MOJOBOIbLE
H MeXeHb, a TaKXe B YCJIOBHAX OOABIIOH Pa3HHUIM B KPYNHOCTH OTJO-
KeHHH nofiMeHHON W pyciaoeol dauuil anaOBHA.

Cnpamasiiowuit npoToKk paspabaTeiBdeTcs nocrenedHo. BHauane
Ol H3BHJIHCT H Pa3BHBaeTCH MO cXeMe cBOGOAHOTO MeaHApPHPOBAHHSA, 3a-
TeM NPOHCXOAMT CMeHa THNA Npouecca Ha NMoboYHeBHiH, JEHTOUHOrpHA-
JOBBIH MJIH OCEPeAKOBEHIll; PYCJO CNPAMISETCS, H NO HEeMY HHTEHCHBHO
IBHXYTCH cKOMAeHUN HaHocos. Ilocsie TOro Kak CnpsMislOmuii npo-
TOK APHMET OCHOBHYIO YacTb PacXO/la BOJH PEKH, OH CTAHOBHTCH TJ/aB-
HEIM DYCJIOM, a NpexHee TJaBHOE pycCJO OTMHPaeT, NpeBpallasch B
crapuny. O6pasopaHve CHPAMISAIOUIETO NPOTOKA, OCOGEHHO NoOcJ]e MPo-
XOXKJEHHS MHOTOBOAHBLIX NOJIOBOJH{, OGBLIYHO CONPOBOMMAACTCH BBHIHO-
COM HAHOCOB B TJIaBHOE DYCJO M TIOSBJeHHEM Ha HeM KPOME MeaHIpH-
DOBAaHHS CNOJ32IOUIKX JEHTOYHHX Tpsifi, MOGOUHeH H JaXe OcepeaKos,
T. €. NOsBJeHHEM CMEIAaHHLIX THIOB PYCJIOBOrO npouecca.

Tun npouecca pacnosHaeTcss NO HAJHUKIO HA MeaHApPHpYylomnei
peke, Ha HEKOTODbIX €e U3JYYHHAX, CHPAMIAIOUIHX NPOTOKOB.

JlonoNHUTeIbHBIMH HM3MEDHTEISIMH K DAacCMOTPEHHLIM BhHINIE SB-
JSI0TCH  cledylouiue:

RJ¥HA CNPAMASEMOr0 YYacTKa peku Sp — paccTOTHHE No cpeiHef
JHHHH pyclla OT BEPXOBOMH JO HH30BOH TOYKH CNPSMJSIOUIETO NPOTOKA;
BeaWunHa Sp MOXeT OnTh OO/blle ¥ MeHbille NIMHB CAPAMARIONIETO
NpPOTOKA;

LJHHA CMPSAMIAIONEr0 NPOTOKA S¢yp — PACCTOSIHHE MeXAYy BepXo-
BOft H HH30BOM TOYKaMH, M3MEDEHHOe NO cpejHell JHHHH NPOTOKa;

Sp

OTHOCHTENbHAS JUIHHA PYCa Gg= o
cn

Puc. 52, HeszaBepuweHwoe MeaHApPHPOBAHHE
A — copaMasnWnE HINYUHHY NPOTOK
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Puc. 53. TolimeHHass MHOTOPYKaBHOCTH

OTHOCHTEJIbHAsA TJAYGHHA 3aTOIVIEHHA TNONHMBI — OTHOLIEHHE TJYy-
6UHb B PyCJe PeKH NPH MaKCHMaJAbHOM 3aTOMVICHHK NoitMbl H K ray6a-
He ee 3aronjenus Hy.

Ilofimennas MHOTOpYKaBHOCTL

7. B noiimax, 3aTamiHBaeMbix Ha GOJbUIYIO IVTyGHHY HJH CJOXEH-
HBIX Pe3KO PasjJHUHEIMH N0 KPYNHOCTH NOfMeHHOR H pycioBoi daius-
MH, CHpAMJIEHHS OXBATHIBAKOT HEe TOJbKO OTACJbHKeE H3JIYyYHHB], HO
YacTO K CepHIO H3JIYYHH, 06pas3ys AJMHHHLIE NOMMEHHbe IPOTOKH. IT03TO-
MY TpH TNOfMEeHHOH MHOTOPYKAaBHOCTH peKa TedeT MHOTHMH DYKaBaMH
W BHIJEAHTb OCHOBHOE PYyCJ0 GbiBaeT 3aTpyAHHTeabHO (puc. 53). [loss-
JSI0TCH KPYNHbie NORMEHHKE OCTPOBA, CHOCOGHLIE pacu/aeHsThCA HO-
BLIMH NPOTOKAMH, B TOM YHCJe ¥ NOJA 60JbIIHM YIJOM K HalpaBAeHHIO
OCHOBHOIO Te4eHMSH, YTO CBJ32HO C MECTHHIMH IONEpeYHHIMH NepeKo-
caMH cBOGOAHOK BOAHOH MOBEDXHOCTH B TMEPHOX 3aTOIVIEHHA MNOHMEL.

TTofiMeHHO# MHOTODYKAaBHOCTH TIPHUCYIIH CcJelylolye ONO3HaBa-
TeJibHbie Npu3HakH. lJHpokas nofiMa ¢ MHOTOUHCACHHBIMH IJIHHHBIMH
NPOTOKaMH, CIPAMJISIOIIHMH cePHM H3ayunH. Hajsuuue ceTH BTOPHYHHIX
IIPOTOKOB, COEHHSIOUHX TJaBHLle NnofiMeHHble peukH. B nmporokax Mo-
TYT CYLleCTBOBATh Pas/IMYHEIE TUNH PYCJAOCBOTO npouecca. Ilpu aHaauze
MaTepHaJOB MO NOHMEHHOH MHOrOpyYKasHOCTH TpeOyeTcsi (parMeHTH-
pOBaHHe BceX NPOTOKOB, T. €. BbIeJIEHHE TeX THIIOB Npolecca, KOTopHe
B HHX OOHapyXWBalOTCsH.

HismMeputesu THNOB pYCJAOBOrO MNpOIecca, BCTPEUAIOMUXCHA B OT-
JeJbHBIX PYKaBax noiMBl, HEOGXOAUMO ONpejetATb B COOTBETCTBHH
C YKa3aHHSAMM, OTHOCSIIHMHCH K BbIJIleleHHOMY Tuny. Ias ofueit xa-
PAKTEPUCTHKH YYacTKa C MOMMEHHON MHOrOPYKaBHOCTBIO MOXKHO MOJb-
30BaThCsl TAKHMH H3MEDHTENSIMH, KaK IIHDHHA no#Mul By, NAOTHOCTb
ocTpoBoB Ko¢ (OTHOLIEHHE MJIOULAKH OCTPOBOB foc HA BLIOPaHHOM yyacT-
Ke pycaa K NOJHOH mfomand 3Toro yyactka ['), cpepnee unesao nporo-
KOB NpH AAHHON IIHpHHE TOAMBI, TYCTOTA OCTPOBOB (17 — YHCIO OCTPO-
BOB Ha YYacTKe AJHHOI{, paBHOil IIHPHHE MOHMbL), CpPeAHAs NJOWanb

0C 2
OCTPOBOB fop.oc = T By.
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Puc. 54. Pycaosasi MHOTOpYKaBHOCTH

PyCIIOBaﬂ MHOTOpPYKaBHOCTH

8. Pycnosue aedopMauuu BHIPaXKAWTCS B CHOJ3aHHH M JAPYIHX
BHAax xeopmauuit rpsaL ¥ ocepeAKoB B pycie (pHc. 54). BoamoxHo Hx
cMellleHHe BHH3 W BBEPX NO peke, B NONEPEYHOM HAaNpaBJeHUH, UTO CBS-
3aHO ¢ o6pa3oBaHMeM HOBHIX NPOTOKOB, OTMHDAaHHEM CTapHIX, MNOsBJIE-
HHEM B HHX Tipouecca MeanjpupoBaHus. Habawonaetcs nepemeuieHHe
obUHX IPaHHL, pycJaa H3-32 MeaHAPHPOBAHUS MPOTOKOB MJH 3MH3OLH-
4ecKOro BHe3amHOro ofpyuieHns Geperos (siBJeHHe jeiiruma). B 3asu-
CHMOCTH OT KPYMHOCTH JOHHBIX OTJOXEHHIl, pa3Mepa cToKa HaHOCOB
H BEJHYHHB NPOJOJBLHHIX YKJOHOB PEKH NJIaHOBhIE M BHICOTHHIE aedop-
MalUHH TNPOTEKAIOT ¢ Pa3HO HHTEHCHBHOCTBIO. [IpH MesxHX HaHoOcax
¥ GOJbIIOM WX €LHHHUHOM pacxofe (OTHOCHTEJNbHO GOJbUIONR YKJIOH)
Npolece MOXKeT Pa3BHBAThCs ¢ 60Jbliell CKOPOCTbIO, TTOJHOCTBIO H3Me-
HAA peaned AHA B TeyeHHe HeCcKOAbKHX uacoe. [Ipu aTom ocobeHHO pKO
NpoABASETCH ACHIHLI, OXBATHIBAKIMHA YYAaCTOK ANHHON B KHJIOMETPHI.
Ilpu KpyuHsX HaHocax (rajbka, 6YJBIXHHK) PYCJ0 MOXET COXPaHATHb
3HAYHTENbHYI0 YCTOHUHBOCTb. dedopMmailHH B 3THX cAyuasX NPOHCXO-
AT TOABKO NPH BLICOKHX MaBoakax. Ho npH 3TOM OHH MOTYT HATH OueHb
HHTEHCHBHO — HanpHMep, mNOfMeHHBe YY3aCTKH npeBpallaloTCs MNpH
TAKMX TMOJOBOABAX B IABHXKYylHecs NOBGOYHH.

YKa3aHHBE 06CTOSATENLCTBA MO3BOJSAIOT BEIACNHTb HECKOJNbKO NMOA-
THNOB PYCJHOBO# MHOrOPYKaBHOCTH:

6ayxaaloluee pycao — Bce nepeopMHPOBAHHA CBOAATCH K CIOJ-
3aHHIO PAROB JIGHTOUHBIX Tpsij (PYychO CHABHO PacHIacTaHo), NOUTH
NOJHOCTbIO 3aTOIIEHHbIX;

OCcepelKOBHIl NMOATHN — JIEHTOYHbIE TPAALI, O6CHXasfs B MEXeHb,
06pa3syIoT IPYNIL OCEPEAKOB, NPH CNOJ3aHUH 0ObeAHHSAIOUIHECT BCIe]-
CTBHE HaMbiBa UX NPHBEPXOB HJIH MeaHAPHPOBAHHsA NPOTOKOB;

OCTPOBHOH TOATHII — OCepelKH 3apacTaloT M NpeBpaulaloTcad B
octposa. [Tocsennue BeAefCTBYE NPHUNEHEHUS K HUM TPSIA MOTYT nepe-
MeINAThCA TAK e, Kak ocepeikH. [IpH PYyCJOBOA MHOTOPYKaBHOCTH
MOXXHO OGHapy>KHTb H crnoj3alomHe no6ouHu. B oTaHyne OT No6oUHEBO-
TO THOA PYCJOBOTrO Npolecca OHH He 06pa3yIOT CTPOAHON CHCTEME! TIPS,
pacnoyioKenHblX B WAXMATHOM NOPAJAKe, H HX Pa3MeiieHHe HOCHT Cay-
uajinelilt xapakrep. Uacto naGmiofaeTcs OTTOPXKeHHe NOGOUHEH M npes-
palleHHe HX B OCepelKH.

Ilpn BBIReNTEHUH THNIA HEOOXOXHMO YUHTHIBATh CAELYIOLLHE ONO3HA-
BaTeJbHbIE NPH3HAKH. Pyc/0Bas MHOTOpYKaBHOCTb BO3HHKAeT NpH Ie-
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perpyske NMOTOKa JOHHBIMH HAHOCaMH, YauUle B NPeATOPHHIX M YCTbERbIX
y4yacTkax peK, HO MOXeT Pa3BHBATBCH H B OCHOBHOH 4acTH PekH, Ha-
npuMep Kak Ha Amy-Iapse. Eit cBOlicTBeHHB KOPOTKHE NPOTOKH, pa3je-
JSA0IIHe OCTPOBa NPEHMYLIECTBEHHO OKpyrabix ouepranufi. [lofima
HOCHT OCTPOBHOl XapaKTep, KO HHOrAa BCTPEUAIOTCH SHAYHTENbLHLIE NO
NJOIAaAH MacCHBb, c)OpMHpPOBaHHLIE B pe3yanTaTe OGBLEAWHEHHS OCT-
POBOB BCJEACTBHE 3aHOoca NMpoOTOKOB. MHoraa o6pasylorcs nofMeHHbie
MAaCCHBbHI, OGHIYHO MPUYPOUEHHBIE K BOTHYTHIM YYacCTKaM CKJIOHOB JOJIH-
Hel. Ha noBepXxHOCTH NOAM MOXHO NMPOCJAENHTD CJAeAH MeaHAPHPOBaHHS
NPOTOKOB — CHCTeMbl GeperoBbiX BaJoB. MeaHApHPOBaHHe KpalHHX
NPOTOKOB B PycJe HepeAKO NMPHBOAHT K MPHUJEHEHHIO OrHGaEMBIX HMH
OCTPOBOB K NOWMEHHOMY MAacCcuBY. JTO CAyHaeTcs TOTAA, KOTAA NPOTOKH
AOCTHTHYT GOJBILIOH KPHBHM3HLI, CKOPOCTh TeUEHHs B HUX 3aMelJHTCSH
W HauyHeTCs 3aHeceHHe [1IPOTOKOB.

Jist XapaKTePHCTHKHK NPOTOKOB HCHOJb3YIOTCH H3MEPHTENH, COOT-
BETCTBYIOLLHE Pa3BHBAIOIEMYCs B HHX THIY pycJoporo npouecca. Has
ofuieil XxapaKTepUCTHKH PYCAOBO# MHOTOPYKaBHOCTH cJjejyeT omnpeje-
JHTb WKHPHHY NOKMEI, NOTHOCTb OCEPENKOB, I'YCTOTY OCEPENKOB, cpej-
HIOI0 MJIOLaJb OCEPEKOB, CKOPOCTh AeopMallHii OCEPEAKOB, KOJTHUECT-
BeHHBI® TOKa3aTenu Aeiirkina (ATHHY H WHPKHHY y4acTKa, OXBaThiBae-
MOTO jeHruueM, NMpoAOJIKHTENbLHOCTb Pa3pyLIEHHSN).

Meakve necyaHble rpaabl MuUKPodOpPMBI

9. [lpy IBHXEHWH NecyaHLIX TPSIA B PycJde peKH NPOHCXOAHT me-
pHOJBYECKOe H3MEHEHHE OTMETOK €ero jHa B JIoGOM NonepevyHoM CTBOpe.
JBuKeHHe MHKpOQOpPM OCYILEeCTBJSIETC BO BCE (a3l BOXHOTO pexHMa,
a HX napaMeTpsl NMOABEPIKeHbl Ce30HHBIM KoJebanuaM. [lostomy medop-
MalHH JiHa, Bbi3blBaeMble JBHXXEHHeM MeCYaHHX rpsij, HEOAMHAKOBB!
B pa3Hble MEpPHOABI roja.

HauGosee pocTosepHO rpsiosbiit Mpoduab JHa BHABAAETCA C NO-
MOLbIO NPOMEPOB pycsaa 3X0J0TOM. PacnpegesneHue rpaj No AHY pekH
Kpaiise HepaBHOMepHO. Ha me3odopMax pasamepsl rpsj yMeHbINAOTCSH B
HanpasBJeHHHW K UX rpe6Hi0, a HAHOOJNBUIUX Pa3MepOB JOCTHIaloT B Me-
CTaX CONPSMEeHUHA CKJOHOB CpelHHX OpPM C NJECOBbIMH JIOHMIHHAMH.
Hckiouenne cocrapasieT noiBajibe Me30(OPM, rie MUKpOGOpMBl BhIpa-
KeHbl caabo. B nnecax, oco6eHHO Yy BOTHYTHX GeperoB H3JYUHH, MHK-
poOPMBl HACTO OTCYTCTBYIOT.

O6HapyKHBaIOTCH MHK PODOPMBI NPH BCeX THNAX PYCJAOBOro Mpo-
uecca.

Puc. 55. Meakue necualble rpsibt
I — nonowenne rpsAsl B MOMEHT BpeMedn £; 1l — nmostoxenue rpsigel B MOMEHT

BpeMCHH t-{-At;hP—BblCOTa rpRabl; [, — AJHHA rpsAab

r
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IOnuna MHKpOQOPM COCTABJSIET HECKOABKO TJMYOHH NMOTOKa3, a BHI-
COTa HEe MPeBOCXOAUT 1/ ero rayGHuHEL.

K uucay uamepsreeii MHKpodopM oTHOcATCA (puc. 55):

BbicOTa Ry — pa3HHLA@ MEXAY MakCHMaJbHOH OTMeTKOH rpe6us H
MHHHMaJNbHOH OTMETKOi MNMOABaMbS;

IAuHa [p — paccTOsiHHe MeXAYy rpeOHsIMH HJIH NOoABA/NbSIMH CMe XK-
HbLIX TpAA;

Al :
cKopocTh AABHKeHHA Cp = —A—;'—, rae Al — WHTepBaJ BpE MEHH,

3a KOTOpH#i TIpsfa NepeMecTHTCA Ha AAWHY Alp < 0,50

NEPUOJ, CMEUIEHHS TPAX Tp = é‘r .

OTaMuHTE bHBIE NPH3HAKH U CBOHCTBA MOKM pPa3sHBIX THNOB

10. Jedopmauuy noiMel OTOGPaxalOT TPH OCHOBHLIX mHpouecca.
naawopbie AeopManHu pycia peKH, ocaxJeHHe Ha ee NOBEPXHOCTH Ha-
HOCOB W 3PO3HOHHYIO AEATENBLHOCTh TeUeHUii HA NOBEPXHOCTH MOfiMbl B
nepHoA ee 3aTONJIEHHs] BOAAMM NOJOBOAHH H IABOJKOB.

Jedopmaluuy peyloro pycJa B njaHe HanboJee pacnpocTpaHeHul H
pa3BuTbl MPH PA3HOBHJHOCTAX MEaHAPHDOBAaHHSI.

B xoje MeaHADHPOBaHMS HA BBHINYKJAbLIX Geperax uaayuuu Qopmu-
PYIOTCA HOBLIE YHACTKH MOWUMbL, T. €. HAET MPOUECC OTVIOKEHHT HAHOCOB,
4 Ha BOTHYTHIX — M/JET Pa3sMblB M pa3pylleHHe paHee chOPMHPOBAHHBIX
NOTOKOM Y4aCTKOB MNOHMBL.

[Mpn HaMmbiBe BEIMYKALIX GEPEroB NPOHCXOAAT CHauajaa OTJOKEHHS
JOHHLIX HAaHOCOB, KOTOphlie 06pa3yloT (pyHAAMEHT Noiimbl. Tax, dopmu-
pyercs pychosas danus anniosua. Ha ee noBepxHOCTH oOTJaaraoorcs
B3BEIIEeHHbIE HAHOCH, 06padys nofiMenHyio QGannio aamniosHug — BepX-
HHE cJOH OTALXeHMH Ha nolime. OAH4aKO MOryT GBITb CAy4YaH, KOTAA Ha
NOBEPXHOCTh MOMMbl Yepes NpopBul B Geperopeix BaJax BbIHOCATCSH
JOHHbIE HAHOCHL.

[oBepxHOCTb NOAMBI MOXKET PA3MBLIBATHCA TEYEHHAMH,BO3HHK alOlLH-
MH B nepHoa ee 3atonaeHds. [Ipu 3ToM Moryr o6pa3oBuiBaThCsi Kak
JJHHHLIE BLUITAHYThIE NTPOMOKHEL, TaK M OTAR/bHbIE AMLI FAYOuHO#i, uame-
paemoii MeTpaMi. OHU 06Pa3yIOTCH HA YHACTK3X COCPEJOTOUYEHHBIX NOf-
MeHHHIX TeyeHH{i, HanpHMep y BHYTPEHHHX NPOPB B CTApHX 6€PeTOBLIX
Banax.

KaxjoMy THIY PYCJOBOro NMpouecca MPHCYILH CBOK OCOGEHHOCTH
MOPGOJIOr HUeCKOro CTPOEHHS NMOHM, pexXHMa HX 3aTOIVIEHHS H ONOPOK-
HeHHsi, Pa3BUTHS NOAMEHHBIX TEYEHHUIH H OCOGEHHOCTH AePOpPMAlHi KOH-
Typa nofiMsl H ee noBepxHocTH. CooTBeTCTBHE THIIOB MTOAM THIIAM DYC-
JIOBOro mpouecca oGycJOBJEHO TeM, YTO NMOAMa siBJsieTcsl Pe3yJabTaTOM
naaHosbix jedopmauuil pycia u, caefoBaTebHO, B ee GOPMHPOBAHHH
YYacTBYIOT Te XKe (akTOpbl, KOTOPbie ONPeAe AT THI PYCJOBOro mpoe
mecca, T. €. BOAHBIA PEXKHM, CTOK HAHOCOB W OTPAaHHYMBZIOUIHS YCAOBHSA
(hbakTopbl, NpeNSTCTBYIOULHE PASBUTHIO VIZHOBLIX AehopMauufl peyHOro
pycaa). Onnako B cBI3H ¢ TeM, UTO Ha GOPMUPOBAHHE NOHM BAHSET PHAA
BTOPUUHLIX (aKTOPOB, TAKHX KaK DPACTHTENBHOCTb, 60J0TOO6pasoBa-
TeJbHHH npouece, AENIOBHAIbHLIE BHIHOCH CO CKJIOHOB AONHHLI, KapcT,
TEPMOKAPCT, YUHCJIO PA3HOBHAHOCTEH NOHM OKa3wiBaeTcs GOJMbLIMM, UeM
YHCO THNOB PYCJHOBOrO Mponecca.

EnvHunedt THHUSALMH NOAM SBARKIOTCY Tak HA3nBaeMbie [10fiMcl-
Hble MaccHBH. IToliMenHbI MaccHB — 3TO yuacTOK NOfMbI, OrpatHyeH-
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HBI{ PYCJIOM OCHIOBHON PexiH HAW NOHMCHHOrO NpPOTOKa H CKAOHOM JO-
AuHB. Takne y4aCTKH HMeEIOT ONpeaefenHHble MOPGONOTHUCCKHE H Teo-
JIOTHYECKHE 32KOHOMEDHOCTH CBOErO CTPOEHHH, K /Il HHX XapaKTepHbl
3aMKHYTbIE CHCTEMH TEYCHHH, onpeleleHHHLN NMOPAKOK 3aTONJEHHS K
OMOPMHEHUA TNOHMBL.

MarepuasnoM, no3BOJSIOIHM HauGoJgee HAJEXKHO OTHECTH NOHMY
K TOMY HJAM HHOMY THDY, fIBASIOTCA a3pO(OTOCHHMKH.

[TpumenHTeILHO K 3ajjauaM pa3MelleHHS COOPYXXeHH#l pacceupalo-
WHX BHINYCKOB PacCMaTpHBAIOTCA CJAEAYIOUIHE TUITH NOAM:

NPH OrpaHH4YeHHOM MeaHAPHPOBAHWH pycJa;

cBOOOJAHOMEAHAPHPYIOUIHX peK;

NpH He3aBeplleHHOM MeaHJPHPOBAHHH pycJa;

C PpYCJHOBHIM TIPOLECCOM THMNA mnOiMEHNOl MUOrOPYKAaBUOCTH,

napajjelbHO-TPHBHCTHIE;

TODHBIX peK.

TlofiMenHBIE MAcCHBBI NpPH OrPaHHYEHHOM MeaHJPHPOBAHHH pycaa
HMeIOT cJeaylomle OTJHYHTeAbHble NTPH3HAKK H CBONCTBA.

KoHTyp nofiMenHoro macc#Ba OrpasHueH ¢ OAHOH CTOPOHHI PYCAOM
peKH, o6pa3yloUIUM OAHY H3JNYYHHY, a ¢ APYroii — NOAOMIBON CKAOHA
HNONHHBEI HJIH YCTYNnoMm Teppace. IIpH AaHHOM THIle MOAMB XapaKTepHbI
yepeloBaliHe NO AJIHHE PEKH NPaBbIX H JIEBBIX H3JYUYHH (OTHOCHTEJbHO
BepLIMH, OGPAIEeHHbIX K CKJOHY JAOJHHLI) H NPHMEPHO OAAMHAKOBAs NJ0-
Wagb NOBEPXHOCTH MONMeHHBX MaccHBoB. [IpM crnoj3anum H3JAyuYdH
pycila KaXAblii NOHMEHHBIt MAacCHB NOJHOCThbIO TNepepabaTiiBaeTcs
[TOTOKOM.

PasgutocTs BayioB (npesnimieHue HX rpeGHell Haj JAHOM JIOXKOHH)
33aBHCHUT OT COOTHOILEHHS] OGEMOB, NEPEHOCHMbIX NOTOKOM B3BelIEHHLIX
H JIOHHBIX HaHOCOB. HeM 6oJibille CTOK B3BEIIEHHHIX HAHOCOR, TEM MeHee
BLIpaMeHB! TpHBbI. MOTYT OHITh CAyYaH, KOTrAa 00pa30BaHWe MOILHOTO
HaHJKa Ha MOBEPXHOCTH NOHMEHHOTO MacCHBa NDHBOAHT K €e BHPaBHH-
BaHHIO H TPUBHCTHH penbed 0GHAPYKHBAETCH TOJBKO B T€OJOTHUECKHX
paspe3ax MacCHBOB,

Kax npaBusio, noliMEHHEIE MaCCHBBHL 3ajJepPHOBaHBl, Ha (eperoBbiX
BaJax W I'PHBAX YacThl KYCTAapHHKH.

ITocne Toro xak BO3HHKHeT ofllee TeyeHHe MO nolMe OT ee BepXo-
BOH K HH30BOH YacTH, OHO HaHOOlee MHTEHCHBHO B NPUTeppacHoi, no-
HHXEHHON YacTH NofiMeHHOTo MaccHBa. IlepBoHaualbHO TeueHHe Ha-
UpaBJeHO NMOJA HEKOTOPHIM YIJOM B CTOPOHY CKJOHAa AOJHHHI, 4TO CRO-
CO6CTBYET NOAJEPKAHHIO NOHHIKEHWUH NpuTeppaclol yactv. I1pH oyenb
BBICOKHX MOJIOBOJbSIX 3TH TeueHHs1 NPHMEPHO NapanfelibHel OCH JOJH-
HH (pHc. 56).

IMox BAKAHHEM OBPaXKHO-JENIOBHANBHLIX BHHOCOB CO CKJIOHOB AOJH-
Hb!, 60210TO06Pa30BATENBHOrO MPOLUECCa HA NMOBEPXHOCTH NOHMBI M §B-
JIeHH I TepMOKapcTa (AN 30H MHOTOJIeTHEMEP3JIbiX TPYHTOB) H3MeHseTCA
reoMop¢osordis NoiMeHHbIX MACCHBOB. 3TO hdeT OCHOBAaHHE BHIAENHTH
TPH OCHOBHbBi€ Ppa3HOBHAHOCTH TNONMEHHBIX MacCHMBOB OTPaHWuEHHO
MeaHApHpPYIOHHX pek (pHc. 57): OBpakHO-JeJNIOBHAJBHBlE, CKPHITO-
TPHUBHCTHIE GOJIOTHBIE M TaeXHO-aJJacHbe.

ITpu oBpaXkHO-Je/IIOBHANBHOH Pa3HOBMJIHOCTH TNOHMEHHOro MaccH-
Ba MaTepHaJ, BHIHOCHMBIH CO CKJOHOB JOJHHBI, MOXET 3aBaJiHBaTh
NOHWXKEHHYIO NPHUTEPPACHYIO YACTb H AaXe NPHAAThL NOBEPXHOCTH Mac-
cHpa ofwHit HakaoH K pycay peku. Ilox cnoem neaiosHs yacTo ob6Ha-
PYXHBaeTCs HCKOMaeMblll TOPG K Jullb B NPHPYCAOBOA YAaCTH OTHOCH-
TeJLHO HETJAYGOKO OT NOBepXHOCTH NOHME O6HAaPYXKHBAETCA NOfiMeHHaq
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Puc. 56. Cxema nolimeHHOro MaccuBa NPH OTrPAHHYEHHOM MeaHApHUPo-
BaHWH

a — cxeMa peabeda (Baanl), xoh 3aTtonsenHs (NYHKTHpP) B HauajJe NOJIOBOAbSA;
6 — npoaonbHbiit npobuab no AKHEK A—B M ypPOBHH BOAR B pPasuuie ¢a3d NoJO0-
BOAbA; & — AJAaH TedeHH# npH MAKCHMAAbHOM 3a10flIEHHU

H pycaoBas anuy aniosus. B nonosoane H MeXeHb NOJOXKeHHe AHHA-
MHYeCKOIt OCH NOTOKa HAa TAKHX MO#Max COBHajaer.

CkpuiTorpuBHcTass GOJIOTHas nofiMa XapakTepHa TeMH Xe ocobeH-
HOCTSIMH, YTO H OBPaXKHO-JEJIOBHAJbHAasA, TOJLKO B 3TOM cJyuyae oOuIHiH
HaKJIOH NOBEPXHOCTH NONMEHHOTrO MacCHBa OT CKANOHA JIOJHHLI K pyCay
obGycnoBsieH TOPDsiHON 3aMexbio.

Taexno-annacnast mofiMa xapakTepHa TeM, YTO BHITAHBaHHe ydacT-
KOB BE€YHOH Mep3JIoThl CNoCcOOCTBYET NOSIBJAEHKHIO OCOGEHHO HH3KOMH MpH-
TeppacHOil 4acTH NMoHMbl. [IOHHIXKEHHST NOBEPXHOCTH NOHMH BO3MOXHHI
H HEeNmoCPEeACTBEHHO 3a COBPEMeHHHIM OeperoBbiM BaJOM. 3JTo BejeT K
pa3o6ileHnio TPaH3UTHBIX TEUEHHH HA NMOAME H MOXKeT BH3BaTh 06pa3so-
BaHHE CNPSMJAIONIHX NPOTOK (OTTOPXKEHHE YYaCTKOB nNOMAMEHHOro
Maccusa),

IMTofimbi cBOGO/IHO MEaHAPHPYIOIIHX PEK HMEIOT Te e ofliHe 0co-
0eHHOCTH MOD(OJIOTHYECKOTrO CTPOCHHSA, YTO H B CJyyae OrpaHHYe€HHOTO
meaHApHpoBaHHsi. OCHOBHHIE Pa3JIHYHA MEXKAY HHMH 3aKJIOYAIOTCA B
Gosee CMOXHOM YCTPOMCTBE NOBEPXHOCTH NOAMH CBOOOJHO MeaHApM-
pylollei pexH H, Kak cJefc