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BBegeHue

Hactoswun ctaHgapt paspaboTaH Ansi YCOBEPLUEHCTBOBAHWSA WM BHELAPEHMS B
NPakTUKy MEeTOAOB OLEHKM [OMYyCTUMOro BO3AEWCTBUS Ha BOAHbIE OOBLEKTbI U UX
3KOCMCTEMY NPU OpraHnsaumm pasBeakn n o0bl4n HEPYAHbIX CTPOUTENbHbBIX MaTepuanos
(manee - HCM) wn3 pycrnoBbiX KapbepoB, a TaKkKe COOEepXUT pekoMeHZauuu no
NPOEKTMPOBAHMIO N pa3MELLIEHMIO PYCIOBbIX KapbepoB Ans uenen ook HCM.

MeToapl, npeanoXeHHble B OOKYMEHTE, OpPUEHTUPOBAHblI  Ha  y4veT
MOpONorMyecknx OCoBEeHHOCTEN, MMAPOSIONMYECKUX U TMOPABIIMYECKUX XapaKTEPUCTUK
BOOHOrO oObekTa, a Takke Xxapaktepa €ero X03sIMCTBEHHOro WCMONb30BaHUA, 4TO
Nno3BoSIieT paccynTaTb WU3MEHEHUA KpPUBbIX CBOOOAHOM MNOBEPXHOCTWU, YKIOHOB W
CKOPOCTHOM CTPYKTYpbl MNOTOKA, XapaKTEPUCTMK TpaHCNOpTa HAHOCOB W PYCrOBbIX
nedopmMauum Ha ydacTke BO3AENCTBUS Kapbepa Ha pPycrio U pycrioBOW MOTOK, pasmepbl,
TeMnbl 1 BpeMS NOSTHOrO 3aHECEHNS Kapbepa HaHocCaMu.

PekomeHgaumMm Mo MpPOEKTUPOBAHMIO U pasMeELLEHUI0 PYCIOBLIX KapbepoB AN
006614 HCM paspaboTaHbl NPUMEHUTENBHO K y4acTKaM pPyCen Kak paBHUHHBIX PEK, TaK U
peKk B ropHO-NpearopHon 30He, UX YCTbEB U MPUTOKOB, B YCrOBUSAX BOAOXPaHUNULL, 30H
nepemMeHHOro nognopa oT BOAOXPaHUMNLL U HUXHUX Bbedos M3C.

BHeopeHne npepnaraemMblx MeTOOOB W peKkOMeHZauuMi B MNPaKTUKY MNO3BOSIUT
ONTUMN3NPOBaTb AEATENBHOCTbL MO pa3seake u fobblve HCM M3 pycrnoBbiX KapbepoB C
TOYKWN 3PEHMS pauMOHanbHOIO NPUPOAOMNONb30BAHUS.

Mpn noarotoBke HaACTOALWEro AOKYMEHTa YY4TeH MHOrOMETHWA OMbIT Hay4yHOW W
NPOU3BOLCTBEHHON AEATENbHOCTU pasnnyHbIX ydpexaeHun Poccun, B Tom yucrne OBy
«M», oroy BI1O «CIryBk», My wuwm. M.B. JlomoHocoBa, 3AO «[lpoekTHo-
N3bICKaTENbCKUA UHCTUTYT «JleHrMnpopeYTpaHcy» 1 Ap., a Takke UCnonb3oBaHa obLwmrpHas
nHdopmMauusi 0 CoBPEMEHHOM COCTOsiHUM Jobblum HCM BoO MHormx pernoHax Poccum
(BOoAHble OOBEKTbI, HA KOTOpbIX NpoudsoguTca Aobbida HCM, obbembl, mecta, Temnbl
Aobbiun, rabaputbl kapbepoB), NpedocTaBfeHHaa naTHaguaTtbto BBY ®depepanbHoro

areHTcTBa P® no BoaHbIM pecypcam.

VI
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CTAHOAPT OPFrAHU3ALUWMNU

HdoObl4ya HepyAHbIX CTPOUTENbHbLIX MaTepuarnos
B BOAHbIX OObeKTax.
Y4yeT pycnoBoro npouecca n pekomeHgauum
NO NPOEKTUPOBAHUIO N IKCNyaTauum
pPycCnoBbIX KapbepoB

1 O6nacTb NnpuMeHeHusA

1.1 Hactosawumn ctaHgapT CoOepXXUT MeTOAbl OLEHKM AOMYCTUMOro BO3OEeNCTBUSA Ha
BOAHble OOBLEKTbI M KX SKOCUCTEMY MNpU oOpraHusaumm passegkm u gobosium HCM uns
PYCNOBbIX KapbepoB BOAHbLIX OOBLEKTOB, a Takke pekoMeHAaumm no MNPOEKTUPOBAHMIO U
paunoHanbHOMY pasMELLIEHMIO PYCITOBbIX KapbEPOB C Y4ETOM PYCNOBOro npouecca.

1.2 MNMpeanoxeHHble MeToabl  y4uTbiBalOT cneunduky BOAHOro obbekTa, ero
rmaoponornyeckue wn rugpasnuMyeckme napameTpbl, Mopdonornyeckne OCOBEHHOCTU W
XapaKkTep XO3SNCTBEHHOIO UCMOMb30BaHUS, YTO NO3BONSAET ONTMMU3NPOBATL BbIOOP MecTa
Kapbepa 1 yooBneTBOPUTb YCTAHOBIEHHbIM HOpPMaTtMBaM [LOMYCTUMOrO BO3OAEWCTBUS Ha
BOAHbIE 0OBLEKTBI ANs peanusaunm TEXHUYECKN NMPUEMIEMOro, SKOHOMUYECKM BbIrOQHOIO U
3KOSIOrM4Yeckn OTBETCTBEHHOIO MPOEKTHOrO peLleHust Npy opraHnM3aumn passeakm n gobblum
HCM.

1.3 CtanHgapT npegHasHayeH Ansi UCMonb30BaHUS W3bICKATENbCKUMWU, Hay4HO-
nccnengoBaTenbCKUMu, NPOEKTHbIMMU, CTPOUTESNbHbBIMMU, NPUPOLAOOXPaHHbIMMU
opraHM3aunaMm 1 ydpexxaeHnamMm pasnmyHbiX opM COBCTBEHHOCTH, 3aHATBIMU J0ObIYEN
HCM. HacToswmin ctangapT Takke MOXET ObiTb NoneseH Ansd opraHoB UCMOSTHUTENbHOMN
BNACTU, OCYLLECTBASALNX rOCYAAPCTBEHHLIN KOHTPOMNb U HAA30p 3a MCMNOSIb30BAHUEM W

OXpaHon BogHbIX 06bekToB Poccuinckon denepaumn.

2 HopmaTuBHbIe CChISNIKU

B HacToswem [OoKyMeHTe WCMNoNnb30oBaHbl CCbINIKA Ha cregylolwmne HopMaTUBHbIE
AOKYMEHTbI:
FOCT P 17.0.0.06-2000 OxpaHa npupoas!. JKosiormyeckum nacnopt

npupogonons3oBaTens. OCHOBHbIE NONOXeHUs. Tunosble POPMbI
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FOCT P CO 14001-2007 CuctemMbl 3KONOrM4eckoro MeHemxkmeHTa. TpeboBaHma n
PYKOBOZACTBO MO NPUMEHEHNIO

FOCT 17.1.3.13-86 OxpaHa npupogbl. M'mgpocdepa. Obwme TpeboBaHMs K oOxpaHe
NMOBEPXHOCTHbIX BOA OT 3arps3HeHns

FOCT 19179-73 N'mpponorna cywn. TepMUHbI 1 onpeaeneHuns

H 2.1.5.1315-03 [MpegencHo ponyctumble KoHueHTpaumn (MAK) xummnyecknx
BELLECTB B BOAE BOAHbIX OOBEKTOB XO3SMCTBEHHO-MUTLEBOTO U KYrbTYPHO-ObITOBOro
BOOMNOMb30BaHNA

CHwuIM 33-01-2003 MNapoTexHuyeckne coopykeHunsi. OCHOBHbIE NOSOXEHUS

CI 11-102-97 NHXeHepHO-3KoNormyeckne nabiCkaHusa Onga cTpouTenscTea

Cl 11-103-97 WHxXeHepHO-rmapomeTeoporiornyeckme n3bIiCKaHNA ansa
cTpouTenbCTBa

CI 33-101-2003 OnpeaeneHue OCHOBHbIX pacyeTHbIX rMaposIornyecKnx
XapaKTepUCTUK

PO 52.24.609-99 MeTtoanyeckne ykasaHus. OpraHusauma ©n  npoBedeHue
HabngeHn 3a cogepXaHneM 3arpsasHALWNX BELECTB B AOHHbLIX OTNOXEHUSIX

CTO I'Y ITW 08.29-2009 Y4eT pycrnoBoro npouecca Ha y4yacTkax NoABOAHbIX
nepexogos TpybonpoBOAOB Yepes peku

CO 34.21.204-2005 PekomeHgaumm no nporHo3y TpaHcdopMauumn pycna B HUKHUX

Obedax rmagpoysnos

3 TepMVIHbI n onpenerneHns, CoKpaweHunsa n 0603Ha4vYeHusn

3.1 B HacTtosiwem CTaHgapTe  WCNOMb30BaHbl  Cregyllmne TepMuHbl €
COOTBETCTBYHOLLMMWN ONPeaeneHNsaIMN:

3.1.1 annOXTOHHbIE OTNOXeHus: [JoHHbIe OTNOXEHUS BOZHOIO obbekTa,
chopmmpoBaBLIMECH M3 MaTepuanos, NOCTYNMBLUMX C BOOOCOOPHOM nioLwaau.

3.1.2 6eHTOC: COBOKYNMHOCTb OpPraHM3MoB, OOUTAKOLWMX B AOHHbIX OTMOXEHUSAX
BOAHbIX OOBbEKTOB.

3.1.3 6MonpoayKTMBHOCTL BOAHOro obbekra: CBOMCTBO BOAHOMO obbekTa
nogaepXuBaTb OnNpedeneHHbln YpoBEHb MPOAYKLUMM BOOHbLIX BUOMOrMYecKknx pecypcos
npu JaHHOM cocTaBe BMOLIEHO30B 1 JaHHbIX METOAAX ero aKcniyaTauum.

3.1.4 6bnoueHo3: lMcTtopuyeckm CRnoXuBLUEECA COOOLWECTBO pPaCTUTENbHBLIX W
XMBOTHbIX OpraHuM3MoB, obecneymnBarollee KpyroBopoT BeLWEeCTB W CnocobHoe K

camMoperynauunn.
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3.1.5 BogHble Ouopecypcbl: PbiObl, BOAHble ©eCno3BOHOYHbIE, BOAHbIE
MrekonuTaloLwme, BOAOPOCIU, APYrne BOAHbIE XMBOTHbIE W pacCTeHUs, Haxogswmecs B
COCTOSIHNM €CTECTBEHHOM CBOBOAbI.

3.1.6 BTOpMYHOE 3arpsi3HeHue:. 3arpsisHeHMe BOA, B pesynbTaTte npeBpalleHus
BHECEHHbIX paHee 3arps3HALLMX BellecTB, MacCOBOr0 pasBUTUS OPraHU3MoB WUIK
pasnoXeHus MepTBON BUONOrMYecKom Maccsi.

3.1.7 rmgpaBnuyecku [OonycTtuMmble cyaoxodHble rnyouHbl: Hanbonbline
cynoxogHble rnyouHbl, obecneyeHne KOTopbIX (Ha nnece) BO3MOXHO 6e3 3aMeTHOro
CHUXEHUS OTMEeTOK CcBOOOAHOM BOAHOW MOBEPXHOCTU MPU MPOEKTHOM YPOBHE MyTEBbIX
pabor.

3.1.8 300nnaHKTOH: YacTb NnaHKToHa, NpeAcTaBieHHasa XUBOTHLIMU.

3.1.9 makpodcopmbli: KpynHble, pedHble Mopdonorniyeckne obpasoBaHus (peydHble
N3NYyYnHbl, MHOTOPYKaBHble pycna), OXBaTblBalOLlMe Pycrno v noumy, onpegenswoLine
PYyCOBOM NPOLIECC PEKM B LIENTIOM, €e MOP(ONorn4ecknm Tumn.

3.1.10 me3odopmbl: KpyrnHble rpsgoobpasHble necyaHble ckonneHus (no6o4Hwn,
OCepEaKM, NMSXKN) B pycrnax peK, COM3MeprMble C LUIMPUHOWN pycra u onpegensiowmne ero
MOPJOSIOrM4ecKoe CTPOEHME.

3.1.11 mukpocpopmbl: Mernkne,  ManouMHEPUMOHHbIE,  MacCOBble  MNecYyaHble
obpasoBaHna (pudpenu, rpagbl) Ha OHE pek cou3Mepumble € rybuHOM noToKa,
onpegenslmne LWepoxoBaToCTb pycna, OTMETKM [Ha, BblpaxarwliMe pacxoq AOHHbIX
HaHOCOB.

3.1.12 MyTHOCTb TexHonornyeckas: [ononHutensHas MYTHOCTb,
dopmupytoasacsa npu paspabotke kapbepa HCM.

3.1.13 HaHoCbI: TBepable YacTuubl, 0Opa3oBaHHbIE B pe3ynbTaTte 3po3un Bo4ocOopoB
n pycen, a Takke abpasun GeperoB BoJOEMOB, NEPEHOCMMblE BOLOTOKaMMU, TEYEHUAMU B
o3epax, MopsiX 1 BogoxpaHunuiiax, u opmupytome nx noxe (FOCT 19179).

3.1.14 HepecTUNULUE: YYacTOK BOOHOro Oo6beKkTa C KOMMMEKCOM abUoTUYECKUX U
BMoTuYecknx ycnosun, 6NaronpusTHbIX AN PasMHOXEHUS BOLHbIX OMOMNOrMYeckmx
pecypcoB B onpefeneHHbin nepuog roga.

3.1.15 nnaHkToH: Co0b6LLECTBO OpraHM3MOB, COCTOSILLEE U3 PACTEHUN N KUBOTHBLIX,
B3BELUEHHbIX B TOMLLE BOAbl U APeNdYIOLLMX C ee NOTOKaMN.

3.1.16 nouma: YacTtb AHa pedHOn OOMWHbI, 3aTonnsemMasi npyM nogbemax YpPOBHSA
BOAbl B peke chopMUpOBaHHas B XoAe NaHoBbIX AedopMaunn pycna.

3.1.17 nporHo3 pycnoBoro npouecca: [NpegsblumcrneHme B NPOCTPAHCTBEHHOM W

BpeMEeHHOM UHTepBanax N3MEHEHNN MOpCbO.l'IOFW—IeCKOFO CTpoeHnA pycrna wu NOMMBbl,
3
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OCHOBaHHOE Ha 3HaHWM 3aKOHOMEPHOCTEW pas3BUTUSA PYCrOBOro npouecca W ero
3MIEMEHTOB, KOJSIMYECTBEHHO OMUCBLIBAKOLWMX 3TU U3MEHEHUS B KOHKPETHbIX YCNOBUAX
AaHHOro BoAOTOKa (peku, KaHana).

3.1.18 peku manble: Pekn, nmetoime nnowagb Bogocbopa He 6onee 2 ToiC. KM,

3.1.19 peku cpegHue: Peku, umetowmne nnowaab Bogocbopa B npegenax ot 2 4o
50 TbIC. KM?.

3.1.20 pe4yHOM Kapbep: VickyccTBeHHasi BbleMKa B pycrne unuM Ha nonme pekwu,
co3fgaBaeMas 3eMSIEPOMHON TEXHUKOW C Lenbko JoObldM  peyHoro annoBus  Kak
CTPOUTENbHOrO MaTtepuana.

3.1.21 pycnoBou npouecc: [MocTosiHHO npoucxogsawme N3MeHeHNsA
MOpoNnorMyeckoro CTpPoeHust pycrna BOOOTOKa WU MNoWMbl, O0BycnoBfieHHble AeNCcTBUMEM
Tekywien soapl (FTOCT 19179).

3.1.22 camooumLleHune BOoAObI: CoOBOKYMNHOCTb NPUPOAHbIX npoueccos,
HanpaBSieHHbIX HA BOCCTAHOBMNEHWE 3KONormyeckoro 6naronony4ms BOAHbIX OO bEKTOB.

3.1.23 Tun pycnoBoro npouecca: OnpegeneHHas cxema gedopmauum pycna wm
NMOMMbI PEKMN, BO3HMKalLWAA B peaynbTaTe OnpeaerieHHOro covetaHusi 0CoBeHHOoCTen
BOOHOMO pexumma, CTOKa HaHOCOB, OrpaHuyMBaroWmMx gedopmMaumio  ycrnosun wu

oTpaxatowas opmy TpaHcrnopta HaHocoB (TOCT 19179).

3.2 B ctaHgapTe NnpMMeHeHbl cneayoLime CoKpaLleHus n nx o6osHaveHus:

PocrugpomeT: ®epepanbHaa cnyxba no rmgpomMeTeoposiorn U MOHUTOPUHTY
OKpYy)XatoLlen cpeapl.

BBY: 6accenHoBoe BogHOE yripaBreHune

FCH: NocypapcteeHHas cnyxba HabnogeHin 3a COCTOSSHUEM OKPYXKatoLLEN cpeabl.

HCM: HepyaHble CTpoUTENbHbIE MaTepuarnsl.

[dO: NOHHbIE OTNOXEHUS.

NAK: npegenbHO gonycTMmas KOHLEeHTpauus (3arpasHAoLLEero Bewectsa B BO4HOM
obbekTe).

HOB: HopMmaTuBbLI 4ONYCTUMOro BO34ENCTBUS.
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4 Obwue NonoxeHus

4.1 [lobblva peyvyHOro annioBusi B Ka4yeCTBE HEpPYOHOro CTPOMTENbHOro Marepuana
(HCM) 13 BogHbIX 00BEKTOB 4151 MPOMBILLIIEHHbIX Lienen B 6onbwmnx obbemax n B TeYeHne
ANTENBHOIO BPEMEHU SIBMISIETCA OAHUM U3 Hanbonee 3HaYMTEeNbHbIX BUAOB HEraTUBHOMO
aHTPOMOreHHOro BO3AeNCTBUSA Ha BOOHbIE OOBEKTLI M SKOCUCTEMbI, BIIUSIIOLLMX HA KA4eCTBO
BO[bl B BOJHbIX 00ObEKTax U NX COCTOSIHME.

4.2 YCTPOWUCTBO KapbepoB Ha BOAHbIX OObeKkTax npuBOAUT K W3MEHEHUAM
rMOposiorM4ecKoro, PycrnoBoro, rmapaBnMYEcKoro M rMAPOreosiorMyeckoro pPexmMmMoB Ha
y4yacTke pacrnosioXeHUsi Kapbepa N Ha 3HaYUTESTbHOM PacCTOSHUN BBEPX WU BHU3 OT HEro, a
Takke Ha YCTbeBbIX y4acTkax NPUTOKOB BOAHOrO ob6bekTta. K BO3MOXHbIM HeraTtMBHbIM
npoueccam npu yCTPONCTBE KapbepOB Ha BOAHbLIX 06 bEeKTaX OTHOCATCS:

- MOHWXEHME YPOBHEN BOAbI;

- yBENnuyeHme yKnoHOB BOOHOW NMOBEPXHOCTY;

- POCT CKOPOCTEM TeYeHWa NOTOKa, HapyweHue OanaHca HaHOCOB W CHWXKEHWe
OTMETOK OHa;

- aKTUBM3aLUNA PYCrOBbIX NPOLECCOB;

- CHWXXEHME NONOXEHUST AeNPECCUOHHBIX KPUBBLIX B TOSLLE CKIMOHOBLIX U MOMMEHHbIX
Teppac;

- aKTMBM3aLUMS OMNOSI3HEBLIX ABMEHUN.

4.3 CnegctBnem HeratmBHoro BnusiHMa obbldm HCM u3 BoAHbIX OObekToB ANs
NPOMBILUNEHHBLIX Uenen B 6onblwMx obbemMax M B TeYeHWe ANUTENBHOIO BPEMEHU
SABNSETCS:

- pa3pyLUEHME UM CHUKEHNE YCTOMYMBOCTM MHXEHEPHBIX COOPY>XEHUIN B pycne, Ha
NOMME 1 CKITOHaX AONNH B 30HE BIIUSIHUSA Kapbepa;

- yXygLeHne cyaoXoaHbIX YCnoBum, (YMeHbLUEeHNe CyqoXOAHbIX rIybuH, yBenuyeHne
obbema gHoyrnybutenbHbix paboT, obmMeneHne akBaToOpuUM PeYHbIX MOPTOB, 3aTPyAHEHUS
npw 3KCnnyaTaumm cyaonponyCcKHbIX U MpuYarnbHbIX COOPYXEHUN);

- MOBbILLIEHME MYTHOCTU BOAbl M 3arpsi3HEHWE BOAHOW Cpedbl BO Bpemsi paboTbl
nnaBcpeacTB v 3emrevepnaTenibHON TEXHUKN;

- obCbIXxaHNe KOPHEBOW CUCTEMbI HA NONME;

- pa3pyLUeHME PbIGHbIX HEPECTUMNLL U IM 3MMOBaHWS;

- MOHWXEHME OeONTOB CKBaXKMH KONOALEB U YPOBHEN BOAbBI B HUX.

4.4 [Ona npuHaTtus peweHust o goboblve HCM un3 BogHoro obbekta Heobxoammo

pacCMOTpETb albTepPHATUBHbIE BapPUaHTbI obbemoB wn npoaoJPKNTESIbHOCTU 0o0bIun,
5
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MEeCTONOOXeHNa n rabapuToB kapbepa (kapbepoB), TEMMOB N TexHonorum gobsiim HCM B
COOTBETCTBUM C €CTECTBEHHbIM MAPOSIOrMYECKAM, MOPABAMYECKMM W PYCIOBbIM
pexnmammn pekn, MopconorMyeckum CTPOEHMEM pycria M MONMblI U CXEMOW PYCMOBbIX
nepedopMUpoBaHnin (TMNOM PYCOBOro npouecca), PeXnMMoM CTOKa HaHOCOB, C TOYKM
3peHns BNUSHUA Kapbepa (KapbepoB) Ha OKPYXalOLLYH cpedy U 3KOMOornyeckne ycrosus,
NHXXEHEPHYH MHApacTpyKTypy un ycnosus cygoxoactea (TOCT 17.1.3.13).

4.5 OnTumanbHbIM peLleHNEM ABMSIETCA BO3MOXHOE COo4YeTaHue MaKCUMarnbHbIX
o6bemoB fobbium HCM ¢ peanusaumein crnegyowmx NpupoLooXpaHHbIX MEPONPUATUIAL

- COXpaHeHne obLlern YCTOMYMBOCTM PYCIOBbIX MPOLECcCoB (CoxpaHeHue Tuna
PyCrnoBOro npouecca, Mopdosriorn4eckoro CTPOEHUS pycra u novMbl U CXEMbl PYCrOBbIX
nepegopmMnpoBaHnii, yCTONYMBOCTM BeperoBbiX OTKOCOB);

- COXpaHeHne wunn BOCCTaHOBNEeHWe ©GanaHca W pexuma CToka HaHOCOB U
obpaTMMOro xapakrepa pycrnoBbix gedopmMaumii;

- COXpaHeHne CcyaoxogHoro dapeatepa C  HeoOXOAMMbIMM  FNyOuUHaMK AN
pacYeTHbIX YCINOBWUA BOOHOCTY;

- HegonyLleHe NPocagky YPOBHEW BOAbl HWXKe pacyeTHon obecnevyeHHoCTU Ans
AEeNCTBYOLWNX BOA03ab0opOoB, HAXOAALMNXCA B 30HE BUSHUA Kapbepa;

- HegoNyLEeHE PYCNoBbIX NepedopMMPOBaHMI B 30HE BNMUSIHUS Kapbepa, OnacHbIX
ANa  9KcnfyatauMmM MOCTOBbIX MepexofoB, NOABOAHBIX NepexogoB  TpybonpoBoaoB,
NOABOLHbIX JIMHWUIA CBA3N;

- COXpaHEHNEe €eCTECTBEHHbIX 3JKOSIOMMYECKMX YCIOBUK, pexuma Murpauuun, Mect
HepecTa, Haryna, 3MMOBKM pbl® 1 Apyrnx BOAHbIX BUONMOrMYecKnx pecypcos.

4.6 PagpaboTka HacTosdLlero craHgapTa OcCyllecTBisnacb B COOTBETCTBUMM C
BoaHbim kogekcom Poccunckon depepauum [1] u ¢ yuetom TpeboBaHUN, N3NOXKEHHBLIX B
HOpPMaTMBHbIX [OOKyMeHTax: «MeTogmnyeckne ykasaHus no paspaboTke HOpPMaTMBOB
A0NyCTUMOro BO34encTBus Ha BogHble 06bekTbl» 1 «MeToanka pa3paboTkm HOpMaTMBOB
AONyCTUMbIX COpPOCOB BELWEeCTB M MWKPOOPraHM3MOB B BOAHble OOBLEKTbl AN
BoJonosib3oBarenieny, yreepxaeHHoix npukazamm MNP Poccun ot 12.12.2007 Ne 328 [2]
n ot 17.12.2007 Ne 333 [3], COOTBETCTBEHHO.
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5 O6sa3aTenbHbIe CTaauU NpPoeKTupoBaHusa kapbepa HCM u oueHku ero

BO3AENCTBUA Ha BOAHYIO 9KOCUCTEMY

5.1 B cootBetctBuM ¢ CTO TY ITU 08.29-2009 manble Kapbepbl Ha BOAHbLIX
00beKkTax OTHOCATCS K MACCUBHBIM TMOPOTEXHUYECKMM COOPYXEHUAM, U HE3HAYUTESNBHO
BNUAOT Ha pycnoBon npouecc. bonblmne kapbepbl 1 60MbLLIOE YNCAO MarbIX KapbePOB Ha
OTAENbHbIX y4acTkax BogHoOro obbekta, obwmn o0O6beM KOTOpbIX 3HAYUTENBHO
NpeBoCXoauT 0ObEM €eCTECTBEHHOrO0 roJOBOr0 CTOKA HAHOCOB, SIBMSKOTCA aKTUBHbLIMU
rmapoTexHuyecknmmn coopyxeHnamm | n |l kateropym n okasbiBalT CyLLECTBEHHOE
BNUSAHME Ha PYCIOBOW NpoLecc BOAHOro o6bekTa.

5.2 CornacHO AEWNCTBYIOLWMM HOPMAaTUBHbIM JOKYMEHTaM, pernameHTUpYytoLwmm
nobbidy HCM m3 BoaHbix 06bekToB, pas3paboTke npoekta kapbepoB Aob6biun HCM
AOJDKHbI NpeaLwecTBoBaTh reonioropasBefodHble paboTbl, KOTOpblIE BbIMOMHAKTCA B
HECKONIbKO CTagun W 3aBepLUalTCs YTBEPXAEHWEM 3anacoB MOME3HbIX WMCKOMaeMblX
(3anacos HCM).

Ha cynoxogHbix BOOHbIX 06bekTax (BOAOTOKAaX U BOAOEMAX), reonioropa3BegoyHble
pabotel n pgobbida HCM pomkHbl Npom3BOoAUTLCA 3a nNpedenaMm CygoBOro xopa,
HepecTuUnuw, pbiG ¥ 3UMOBanbHbIX $IM, CaHUTAPHbIX W OXPaHHbIX 30H, Y4acTKOB
pacnonoxeHusi Bogo3abopoB, MOCTOBbIX nepexonoB, (yHaameHToB JIOI, nogBoaHbIX
nepexogoB TpybonpoBoAoB, NOABOAHLIX AIOKEPOB U NIMHUIA CBA3M.

Ha nepBom atane atux paboT («lMounckoBblie paboThl»), 4OMKHbI ObiTb BbIMOMHEHDI
N3bICKaHUSI NO BbiABNEHMIO 3anacoB mectopoxaeHnn HCM no cdoHOoBbIM MaTepuanam,
npegBaputenbHoe OypeHne wn oTb6op npob® rpyHTOB ANA  onpegeneHus  ux
rpaHyrioMeTPUYECKOro, MMHEPANOrM4eckoro U XMMM4YeCKoro COCTaBOB.

5.3 MaTtepuanbl M3biCKaHU NepBOro atana paboT cnyxaT mcxogHow 6ason Ons
Havana cnegylowero atana reosioropassefoydHbix pabot — atana «OueHo4YHble paboTbl».
OcHoBHOM Uenblo paboT AaHHOro atana SBNSeTCs OKOHYaTenbHOEe BbISIBIEHWE 3anacoB
HCM Ha wmecTopoOXaeHun, onpenernieHne u  yTBEpPXKOEHME KOHTYpOB W  rpaHuy
MecTopoXaeHusi, paspabotka TOO npoekTta OCBOEHUSA MECTOPOXOAEHUSA U YTBEPXKAEHME
NX 3anacoB B COOTBETCTBYHOLLMX MHCTAHLUSIX.

54Ha oaTtom 9aTane paboT npoBOAATCA MNoOSIHOMacwTabHble UHXEeHEepHO-
reonornyeckme, Tonorpacuyeckme n NHXeHepHO-rMapOMeTEOPOSIOrMYeCcKMe N3bICKaHUS.

CoctaB M 00beMbl M3bICKaTeNbCKMX pPaboT 3aBUCAT OT (PopM NPOSIBREHMS Ha

n3yd4aemMomMm y4yacrtke pekun pycrioBoro npoiecca, ero 3aKOHOMEPHOCTEN W CBSA3EN C
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onpenensalLLmMMn daktopamu, a Takke CTeneHun Bo3enCTBUS MOPOTEXHNYECKNX COOPYKEHUI
Ha pycnoBou pexum B cootseTcTBun ¢ CHull 33-01, CI1 11-102 n CI1M 11-103.

NHXeHepHo-reonornyeckme N3bICKaHUSA npoBoaATCS no  cneuunanbHbIM
UHOUBMAOYanbHbIM  MporpaMmamM, COCTaB KOTOPbIX OnpedensieTcsd  reoform4eckum
CTPOEHMEM [OMWH, NONM U pycen BOOHbIX OOBLEKTOB, KNAacCOM M KaTeropuemn rpyHToB U
MeCTopOXaeHun,  macwTabamm  BOOHbIX  OOBEKTOB M OCOBEHHOCTAMWU KX
rmaoponorM4ecKoro pexuma.

CornacHo Tpeb6oBaHuam CI111-103, WHctpykuum [4] wn  MeTtogudeckumm
pekoMeHaaumsamm [5] B xoae UHXEHEePHO-rmapoMeTeopOoriorMyecknx N3biCKaHNMn rpaBUMHO-
nec4aHbiX MECTOPOXAEHWUI AN PYCNOBbIX MECTOPOXAEHUN OOIMKEH OblTb BbINOSIHEH LMK
rmaponorn4ecknx nccnefoBaHum, BKOYaLWmMX B cebs:

- CbEeMKY y4acTKa peks unu BOoAOXpaHunuuia B m3obaTax UM ropusoHTansax ot
NPOEKTHOro YPOBHS UMM HOpManbHOro nognopHoro ropusonTa (HIMIM) BogoxpaHunuwa no
ONopHOMY BoZOMeEpPHOMY nocTty B MacwTtabe 1:2000 — 1:10 000;

- HabaeHUs 3a YpOBHSMU BOAbI;

- HabngeHna 3a yKNnoHamu BOOHOW NOBEPXHOCTU;

- U3MepeHne pacxodoB BOAbl, OnpedefieHne 3aBMCUMOCTU MexXady pacxogoM W
ypoBHem Q=f(H);

- N3MEpPEHNE CKOPOCTEN N HanpaBieHUA TeYEHWUM;

- N3y4eHune pycnoBoro npoecca;

- N3y4eHne BETPOBOro U BOSTHOBOIO PEXMMOB;

- U3y4deHne TemnepaTypHOro pexunma;

- U3y4eHne negoBoro pexmva.

Mo maTepuanamMm WHXEHEePHO-MMOPOMETEOPONONMYECKNX W3bICKAHUIA  COCTaBrsSeTCA
rMAPOriornyeckas 3anmcka, XxapakrepuayroLlas ruaporiornyeckuin 1 pyCcroBON pexXmMbl BOOHbIX
OObEKTOB, pPeXuMM TpaHCnopTa [AOHHbIX W  B3BELUEHHbIX HaHOCOB, 3aKOHOMEPHOCTU U
0COBEHHOCTN PYCNOBbLIX MPOLECCOB HAa y4acTke NpearonaraemMoro pasmeLleH1s Kapbepa.

OnpepeneHne pacyeTHbIX 3HAYEHWA OCHOBHBLIX MMAPOSIOMMYECKUX XapaKTepUCTUK
pexuma pek crieqyeT BbIiNonHATb cornacHo TpebosaHuam CI1 33-101 n gp. HOpMaTUBHBIX
n/vinm MeToamnYeCKMX JOKYMEHTOB.

Ha ocHoBe maTepuanoB, XapaKTepusyloLmX KCMoSb30BaHNE MNpUPOOHbLIX PEecypcos,
OOImKeH ObITb COCTaBMNEH aKonornyeckunii nacnopt npupogonone3osatend (FTOCT P 17.0.0.06).

5.5 B pesynbTaTe Tonorpado-reogesnyecknx paboT AomkeH OblTb COCTaBneH nnaH
yyacTka B macwrtabe 1:2000-1:5000 ¢ nsobpaxeHuem penbeda HagBOAHOW U NOABOAHON
4YacTu pycrna C HaHeCeHMEM MECTOMOSIOXKEHUSA CKBaXXMH, LWYpoB 1 Opyrnx BbIpaboTOK,

8
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BCEX MOABOAHbLIX W OeperoBbiXx COOPYXEHUW, nnaByyen U OeperoBon CyaOXOLHOM
obcTaHoBKKM, BPOBOK KOpeHHOro Bepera u T.4.

B o6s3aTenbHOM nopsiake AOMKHbI NPOBOAMTLCA NPOMEPbI ryOrH Mo CTBOpam unu
nonepedHnkam 4vepes 40-100 M B 3aBUCMMOCTM OT LUMPUHBI pekn. CeyeHune penbeda
naetca yepes 1,0-0,5 M. [Opu3oHTLI BOAbLI OMNpedenstTcs Mno BOLOMEPHOMY MOCTY,
KOTOpbIN YyCTaHaBNMBaETCs Ha BpeMSA Npomn3BOACTBa paboT, unu 6epytca B opraHnsaumnsax
Pocrmgpometa no Gnvkanwemy OMOPHOMY rMapONiorMyeckoMy MOCTYy C NocreayroLlen
WHTepnonsaumen BbICOTHbIX OTMETOK. Tonorpauyeckme nraHbl W KapTbl MNec4YaHo-
rPaBUNHBLIX MECTOPOXAEHMI cocTaBnAaTca B MacwTtabax 1:1000 n 1:2000.

5.6 Ha paHHOM aTane npoBegeHus reonoropasBefoydHblix paboTt paspabaTbiBaeTcs
TEXHOSIoOrMyeckasi CxemMa OCBOEHUA MeCTopOXaeHuss C  ydeToM TpeboBaHun U
OrpaHnYeHun, obecneunBaroLLmx MUHUMarnbHoe BO3JenNcTBme pa3paboTku
MECTOPOXAEHNSA Ha rMApPONoro-mMmoponornyeckoe N 3KONormyeckoe COCTOSIHWME BOLHOMO
obbekTa, M NPOM3BOAUTCA OLEHKa 3TOro BO3OEWCTBUSA, B TOM 4YUCIe U C Y4eTOM
TpeboBaHUN N pekoMeHAauumn HacTosILWEero JOKYMeHTa.

5.7 Cnepyrowmm atanom npoektupoBaHusa kapbepa HCM saBnsetca paspaboTtka
NpoeKkTa OCBOEHWUSI MECTOPOXAEHWS, MOMHOCTbID OCHOBAHHAsi Ha Marepuanax Mu
AOKyMeHTax npeablayLiero arana reonoropasseoyHbix pabor.

B cnyyae gonutenbHOro cpoka mexagy BpemeHem yTBepxaeHusa 3anacos HCM u
nepnogom paspaboTkM MpoekTa OCBOEHUS MECTOPOXAEHUS MNPOBOAMTCHA AOpasBenka,
BKMNtovaroLlasn B cebs u yTOYHEHME PYCNoOBON Tornorpadnyeckon CbEMKU MECTOPOXKAEHNS.
MmeHHO Ha gaHHOM 3Tane paboT geTtanbHO npopabaTbiBaeTcs TEXHONOrMsi OCBOEHUS
MeCTOPOXAEHUS, OCYLLLECTBNSETCA BbIOOP 3eMNEePONHON TEXHUKN C Yy4ETOM LOMYCTUMOro
obbema n cnocoba nssneveHns HCM co gHa BogHoOro oobekra.

5.8 OueHka [onycTMMOro BO3LEWCTBMS Ha PYCOBOW pPEXUM MNpU  pasnmnyHbIX
cxemax gobblium HCM gns kaxgoro BogHOro obbekta npovsBOANTCS MHOAMBUAOYANBHO Ha
OCHOBe TonorpaduMyeckmx MaTepuanoB U AaHHbIX HATYPHbIX UCCeA0BaHUN C MOMOLLbIO
METOAOB, PEKOMeHAyeMblX B HacCTOsWeM cTaHgapTe And onpefeneHvs nnaHoBbIX U
BbICOTHbIX AedopMaLmii peyHOoro pycrna, MecTonofoXeHUss 30H 1 napameTpoB pasmbliBa
AHa, a Takke AONs pacyeTa XapakKTepUCTUK TpaHCnopTa HAHOCOB U MPOOOIHKUTESNTbHOCTHU
3aHeCeHUs KapbepoB pa3HbIX pa3MepoB HaHOCaMU N ANs NOCTPOEHUS KpMBOWM cBOBOOHON
NOBEPXHOCTN BO BCEMN 30HE BINAHUA Kapbepa.

5.9 lpu nNpoekTMpoBaHMUM KapbepoB Ha y4yacTkax pycen C pasfnuyHbiMW Tunamm
pPyCcnoBoro npouecca, B BOOOXPaHWNMLWAX, B 30HE MEepeMeHHoro nognopa oOT

BOAOXPAHMIULLL, B HMXHUX Obedax MOC M Ha yyacTkax pek ropHO-NPEeAropHoON 30HbI
9
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BbIOOpP MECTONMONOXEHUs1 KapbepoB U ob6ocHoBaHne obbema n TexHonormm godeiymn HCM B
MacwTabax, He HaHOCAWMX Bpeda OKpyxawlwen cpene, MNpoM3BOAMTCH C Y4EeTOM
NPUPOOHON Ccrneundukn 3TUX Yy4acTKOB B COOTBETCTBUM C pasgenamum HacTosLWEero
AOKyMeHTa. B Hambonee cnoxHbix criydasx (HwkHue 6bedbl MOC, yyacTkm pek ropHo-
NpearopHoOn 30Hbl) ANA OUEHKM BO3MOXHOMO BO3AENCTBUA Kapbepa Ha BOAHble OOBLEKTHI
HeobxooMMO  npeaycMmaTpuBaTb  MNpoBedeHue  nlabopaTopHbIX  UCCNeaoBaHunh U
rmapaBnnM4yecKoro MoaennMpoBaHusS.

5.10 Npn ogHOBPEMEHHOM BAUAHUN Ha BOAHbIE OOBLEKTbI M OKpYXXaloLlyo cpeny
pa3paboTkM pyCcroBbIX KapbepoB W OHOYrNybuTenbHbiX paboT Ha CyOOXOAHbIX pekax,
noapobHble rmapaBnUYecKkne pacyeTbl U MaTemMaTU4eCKoe MOLENVMPOBAHUE PasfUYHbIX
CXEM OCBOEHUSI KapbepoB, BKIYaA MeToabl MNPOEKTUPOBAHUS MNPUPOLOOXPaHHbIX
COOPYXEHWUN, WX KOHCTPYKUMA W rabapuToB, BbIMOMHAKTCA B COOTBETCTBUM C
TpeboBaHNAMN HOPMATUBHO-TEXHUYECKUX AOKYMEHTOB, METOAUK N pekoMeHaauum [6, 7, 8,
9, 10, 11], paspaboTaHHbIX W pPEKOMEeHAYeMbIX B CYOOXOAHOW nNpakTuke npu
NPOEKTMPOBAHNN PEYHbIX KAapbepPOB.

511 [na MWHMMM3aUMM HEraTMBHOIO BO3OEWCTBUSA KapbepoB Ha Guonornyeckoe
COCTOSIHME U pblbHbIE pecypcbl BOOHOrO OObeKkTa Ha BCEX 3Tanax pas3paboTkm npoekTa
OCBOEHNS1 MECTOPOXAEHMS, HAYMHasA ¢ pa3padoTkm TOO npoekTa 0CBOEHUSI MECTOPOXKAEHNSA U
YTBEPXKOEHUSA WX 3anacoB, NMPOU3BOAUTCHA COrMflacoBaHWE MECT PacrofioKEHUS KapbepHOW
pa3paboTkn B BOOHOM OObekTe M ero rabaputoB (ONWHbI, LUMPWHBE U TIYOWHbI), CE30H,
TEXHMYECKMe CpeacTBa WM TexHororvm npoussoactsa Aobbm HCM Ha passegaHHOM M
YyTBEPXXOEHHOM MECTOPOXOEHUN COrMacoBbIBAOTCS C PErMOHANbHbIMU PbiGOX03ANCTBEHHBLIMN
opraHM3aumsaMm Npy pa3paboTke 3aKYMTENBHOMO 3Tana NpPoeKTa OCBOEHNSI MECTOPOXAEHMS.
Ha oTom e aTane oOCylecTBNAeTCa pacyeT napamMeTpoB 30H pacnpoCTpaHeHUs
TEXHONMOrMYECKOM MYTHOCTU npu paspaboTke Kapbepa no MeTodam, NpuBeOEHHbIM B
HacTosILLEM CTaHadapTe, U pa3pabaTbiBalOTCS MHXEHEPHbIE MEPOMNPUATUS MO UX MUHUMU3ALN.

5.12 3arpssHeHne OOHHbIX OTIIOKEHUI MOXET CMYXXUTb CyLLIECTBEHHbIM OrpaHNYeHnEM
(BnnoTb 0o 3anpeTta) pa3paboTkm mectopoxaeHns HCM B BogHbIx o6bekTax. B cBsian ¢ aTum
npu paspabotke TOO npoekta OOMKHbI OblTb O0TOGpPaHbl MPOObI OOHHBIX OTIIOKEHWN ONS
aHanu3a CTeneHn ux 3arpsisHeHus No BCel nnowaam MecTopoXaeHUst U Ha npeanonaraemyto
rny6uHy ero paspaboTku.

5.13 Mopckue nnspkn NPeAcTaBnsAlnT coOon 30HY AMHAMUYECKOro paBHOBECKS, KOTOpast
dhopmupyeTcsa B pesynbrate AnMUTENbHOIO B3aUMOAENCTBUS pexmnma BblIHOCa pekamy B MOpe
PEYHOro anmoBUSA 1 pexuma X BOONbLOEpPEroBoro nepemMeLLeHnss nog AeVCTBUEM SHEPTnn
MOPCKUX BOSH 1 TeyeHuin. B pesynbTate ocyuiecteneHmns goboidm HCM B pekax ¢ nsmeHeHnem
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CTO 52.08.31-2012
pexuma CToka HaHOCOB AMHaMUYecKasi yCTOMYMBOCTb MOPAIOSIOMMYECKOrO CTPOEHUSA MOPCKNX
NNsHKeN N eCTeCTBEHHbIN peXxum nx nepedopMmpoBaHuin HapyLiatotes. NepedopmupoBaHns
MOP(ONOrMYecKoro  CTPOEHUSI  MIISHKEN  CTAHOBATCA  HEECTECTBEHHbIMW U TPYAHO
npeackasyembiMy. Bo3gencTene kapbepoB Ha YCTONYMBOCTb MOPCKMX MISPKEN JOSMKHO BbiTh B
obs3aTeNbHOM  MOpsiAKe OLEHEHO W YYTEHO YXKe Ha 3Tane  BbIMNOSIHEHUSA OLEHOYHbIX
reosioropa3sefo4HbiX paboT Mpu onpeaeneHMn MeCT pacrionoXeHus, o6beEMOB U KOHTYPOB
kapbepoB HCM B Bo4OTOKax, NMUTaOLLMX MOPCKUE MIIsKK HaHocamu. [peanoyteHne OOomKHO
OTAaBaTbCA Kapbepam, He HapyLUatoLLMM eCTECTBEHHbBIN PEXUM TPaH3UTHOIO CTOKa OOHHbIX
nNsbkeobpasyoLLMX HAHOCOB HA MOPCKOE Nobepexbe.

5.14 O6si3aTenbHbIM YCIOBUEM JKCMyaTaumn peudHbIX KapbepoB SABMSETCA BeaeHue
MOHUTOPUHIra COCTOSIHUS BOOHbBIX OOBEKTOB, T. €. BbINOSIHEHNE perynsapHbIX HabnogeHun 3a
COCTOSIHMEM BOAHbIX 0OBEKTOB (MX MOPPOMETPUYECKNX OCOBEHHOCTEN) W KaYECTBOM BOAbI C
Lenblo CBOEBPEMEHHOIO BbISIBIIEHWST U MPOrHO3UPOBAHUSA Pa3BUTUSE HErATUBHbLIX MPOLIECCOB.

CornacHo T1peboBaHnam [OCT P NCO 14001 MOHUTOPUHI 3a W3MEHEHUSMMU
KMOYEBbIX XapaKTepUCTUK OCYLLECTBIISIEMbIX Onepaunuin, KoTopble MOryT oOkasblBaTb
3HaUMMOe BO3OENCTBME Ha OKpyXalllyt cpedy, [O/mKeH ObiTb OCHOBaH Ha
AOKYMEHTUPOBaHUN npoLeaypbl PerynsipHoro CrieXXeHusi 3a COCTOSHMEM OKpYXXatoLen
cpeabl, USMepeHNEM HEODBXOANMbIX XapakTePUCTUK U NapamMeTpoB.

MOHWUTOPUHI MPOBOAUTCA MO CrneunanbHOW nporpamme AN KaXaoro KOHKPETHOro

yyacTka BOAHOro 06bekTa, Ha KOTOPOM JKCMNyaTUpyeTCs Kapbep.
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CTO 52.08.31-2011
6 Knaccucdmkauma peyHbIX KapbepoB U OLEHKa XapaKTepucTUK ux

B3aMMOAEeNCTBUA C MOTOKOM U pycnom

6.1 PeyHon kapbep npeacTaBnsieT cobon MCKYCCTBEHHYIO BbIEMKY B pycre unu Ha
nonmMe pekn, co3gaBaemMyto 3eMSIEPONHON TEXHUKOW C LIENbio A406bI4M PEeYHOro ansioBus
Kak CTpouTernbHOro maTepuana.

PeyHble Kapbepbl, B 3aBUCMMOCTU OT MecTa WX pPacnoriokeHus B peke,
noapasgensarTcs Ha pycrnoBble, NPUBpeXHbIE N MOMMEHHbIE.

Mo cBonm pasmepam n rmapaBnnyeckMM yCrnoBusiM B3aMOOENCTBUA C OCHOBHbIM
NMOTOKOM PYCIOBblE Kapbepbl NOAPA3AeNsATCA Ha Marnble 1 6onbLumne.

B manbIx kapbepax BCHo nrowazb NPoAoSIbHOro CeYeHUs KapbepHOM BblEMKU Mpu ee
B3aUMOOENCTBMN C TPAH3UTHBIM MOTOKOM 3aHMMaeT BOLOBOPOT, BO3HUKAIOLWMIK 3a BEPXHEN
KPOMKOW Kapbepa. B 60mblWIOM pycrioBOM Kapbepe BOOOBOPOTHbIE 06racTy BO3HMKAKOT 3a
BEPXOBbIM OTKOCOM W repen HW30BbIM OTKOCOM KapbepHOW BbIEMKW, a MO OHY Kapbepa

MeXxay BoOoBOpOTamMu HabnogaeTcs TpaH3UTHoe TedeHne (CM. pUCyHoK 6.1).

a)
I ygacrok II ygacTox IIT ygacTok
- L, — L, PR— \ﬂ
v
*
L \
—> \$
Ny ~ h
BerOBW \ <4 (‘)() w OTKOC
6)
I yuactok II ygacrok III ygactox
L' M LII L[n
v
*
—_— > ? —> —>
h

S
o
BEPXOBO¥ OTKOC = (_(g\\l_)_) _/,/é HH30BOH OTKOC

PucyHok 6.1 — Cxembl manoro (a) n 6onbLioro (6) pycnoBbix KapbepoB

6.2 Mo xapakTepy CoOnpsXeHNs OCHOBHOIO NMOTOKa C KapbepHOW BblIEMKOW GornbLume

Kapbepbl MOTYT q)yHKLIMOHI/IpOBaTb B 3aTOMNEeHHOM UITN HE3aTOMNJ1EHHOM peXunume.
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CTO 52.08.31-2012
Kputepnem pasgeneHuns 605bLUIMX KapbepoB Ha yKasaHHbIe rPYnmbl MOXET CRY>XUTb
COOTHOLLUEHHUE:
Az=h, (6.1)
rae Az =1- Lk — MakcumarnbHO BO3MOXHOE CHWXEHME YPOBHS BOAbl B CTBOpEe
BEPXOBOro oTKoca Kapbepa, M, (I yKnoH BOAHOM NOBEPXHOCTH, L, — ANNHA Kapbepa, M);
h — 6biIToBas rnybuHa NnoToka BbIlE Kapbepa, M.
Mpn Az < h kapbep 6yaeT yHKUMOHMPOBaTL B 3aTOMNMEHHOM pexume, npu Az = h -
B HE3aTOMNIIEHHOM pPeXMMeE.
Kapbepbl Ha paBHMHHbLIX pekax, Kak npaBuro, (OYHKLMOHUPYIOT B 3aTOMNSIEHHOM
pexume.

Xapaktep COMpsiKeHUs rOPHOrO PYCrioBOro notoka B MexeHb (rnybuHonm 1,0 m u
npu 3HaveHnn yucna ®pyaa Fr =V/ . /gH = 0,60) Ha nogxoae K kapbepy (rnybuHon 5,0 m)

npu Tpex 3HavyeHnax anuHel kapbepa: 50; 150 n 300 m npeacrasneH Ha pucyHke 6.2. Ha
3TOM PUCYHKE BWAHO, YTO Npwu AnuHe kapbepa 50 M OH (PyHKUMOHMPYET B 3aTOMSIEHHOM
pexume, a npu anuHe kapbepa 300 M — B HesaToMfeHHOM pexunme. Ha pucyHke 6.2
nokasaHbl Takke 9Mpbl pacnpefeneHna CKopocTen TeYeHUs U U3MEHEHUE YKIOHOB B
panoHe KapbepoB.

6.3 Npun yCcTponCTBE B PEYHOM pPYCrie OANHOYHOIO PYCroOBOro Kapbepa (Manoro unm
OonbLIOro) B3anMogencTame noToka U pycrna npoucxoguT rno creylollen cxeme: B 30He
Kapbepa peskoe yBenuyeHue rnyouHbl NOTOKa NPUBOAUT K U3MEHEHMUIO TMApPaBNYECKUX
COMPOTUBNEHUN pycna MOTOKY, YPOBHS U YKITIOHOB BOAHOW MOBEPXHOCTWU, CKOPOCTHOrO
nons noToka, pacxoda AOHHbLbIX U B3BELUEHHbIX HAHOCOB, )OPM TpaHCMNOpTa HaHOCOB,

KPYNHOCTM HAHOCOB, XapaKkTepa PYCcnoBbIX AedopMaLMii BbiLLE U HUXKE Kapbepa.

13



CTO 52.08.31-2012

miad noHdosredu-oHdol

auoAd g yorogedeed xiaHdaadex axLoenA eH miad eHT M MLOOHXdagou MoHIoga BLMdodu oloHauofodu dewudl | — 2'9 MoHAoMd

02'0 =2uy/y ‘W 0's =y ‘W QL = Y ‘85000 = | 09'0 = I :minLomdaivedex smioshuraedom |

adeadex wogodian-Q0g dy  =em=m====

14
adaqadey WogodLan-0G| Ndl = == == =
NINBMHShEHE MINISHAaLYedeX O naLoodoxo IadoiLe adoqdex wogodian-0G udu =+ ==
M0 ‘laifog. nHgodA snimoifeLo1e81009 1 sodaqdey iannHed |
awmkad WogoL19g Ndu 19708 GHSE0UA N BHY BUHN|[  se—
(| 068G 009 0S¥ 00¥ 0G¢ 00€ 04¢ 00¢ 0S1 00l 09

I/Wy"Q

/__

8 /] 9Gvgc ideadw

o |

8l

0¢

e

144

9¢

8¢

14



CTO 52.08.31-2012
Ob6was cxema aedopmauuin gHa pycrna U U3MEHEHUSI YPOBHS BOAbl B 30HE

BNUAHMS Manoro n 60nbLIOro KapbepoB NpeAcTaBreHa Ha pUCyHkKe 6.3.

a) I yuacroxk IT ygacTox III ygacTok
N Ll —> L ———
_____________ Al -
________________ T N S — + ]
& b1 ®
30Ha Bpe3aHus pycla @ ”"ﬂ o

BEPXOBOU OTKOC

BOJOBOPOTHAA 30HA HHU30BOM OTKOC

TNOCJIENOBATEILHOE MMOJIOXKEHUE OTKOCA 30Ha aKKyMyJsiuuu

IIpHU 3aHECCHHUHU Kapbepa B3BCHICHHBIX HAHOCOB
6) I yuacrok IT ygactok III yuacrok
L] LU A Lm
____________________ AN L
T "= [ gl e ——— e
—_— N 7
PANIE S B > — @ ’

BOJOBOPOTHAA 30HA

soma ppesanms pycna B S Dy
BEPXOBOI OTKOC 30Ha OOILEro pa3MblBa

HH30BOH OTKOC
TOCJIeI0BaTeIbHOE TTOJIOKEHHE 0TKOCa

TpH 3aHECCHHUH Kapbepa

lMonoxeHne BogHOM NOBEPXHOCTU U AHA pycna:
A, A’ — B MOMeHT yCcTponcTBa kapbepa; B, B' — npu yacTmyHOM 3aHeceHnn kapbepa HaHoCcaMm

PucyHok 6.3 — ObLwasn cxema gecpopmMaunin gHa pycrna n USMEHEHNS YPOBHS BOAbl B 30HE
BNUAHUA Manoro (a) n 6onbworo (6) pycnosblx Kapbepos

6.4 30Ha BNMAHUA Ha NOTOK M pycro 6onbLINX U MarnbIX KapbepoB Noapasgensiercs
Ha Tpu yyacTka: | — Bblle Kapbepa, || — B npegenax kapbepa; Il — Huxke Kapbepa.

B npegenax kaxgoro M3 y4acTKkoB napaMeTpbl NMOTOKa U pycra U3MEHSsIoTCA no-
pasHoMy. OnuHbl | 1 Il y4acTkoB He paBHbl ApYr APYry U 3aBUCAT OT pa3MepoB Kapbepa,
ero pasmelleHuss Ha MOpP@OJSIOrMYeCcKOM Yy4yacTKe, YKIOHa peku, rpaHyroMeTpu4ecKoro
coCTaBa [AOHHbIX OTIIOXeHUN. [InnHa BepXxXHEro y4acTka npesblaeT ASIMHY HUXKHETO.

B HayanbHbIi MOMEHT paspaboTku Manoro Kapbepa OCHOBHble W3MEHEHUS B
napamMmeTpax MOTOKa M pycra CBsA3aHbl C MOBbILLEHWEM YPOBHS CBOOGOAHOW BOAHOWM
NOBEPXHOCTN Hag KapbepoMm. [Nogbem ypoBHS NPUBOAUT K YMEHbLLUEHUIO NPOAOSNLHOMO
YKNOHa BOAHOW MOBEPXHOCTU Ha | yyacTke, a Takke K CHWXEHWIO TaM CKOPOCTEN U
aKKyMynsiuMm HaHocoB nepeq kapbepoM. Haobopot, B koHue Il n Havane Il yyacTkoB
YKITOHblI U CKOPOCTW MOTOKa PE3KO YBEnnyuBalTCsA, YTO MPUBOAUT K pa3MbiBY HU30BOrO

oTKOCa 1 BepxHeun YacTu Il yyacTka.
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Mo mepe noHwkeHna pgHa Ha Il yyactke (Manbii Kapbep) YPOBHM BOOHOW
nosepxHocTn Ha Il n | ydacTkax cHwxalTcH, YTO BbI3blBaeT Ha | yd4acTke MHTEHCUBHbIN
pa3MbIB HA BCreAcTBUe yBenuyeHnsa 30ecb YKNOHOB U CKOPOCTU NOTOKa.

B HayanbHbIi MOMEHT pas3paboTkm OonbWOro Kapbepa ypoOBEHb BOAbI
HenocpeaCcTBEHHO Bhille kapbepa (| y4acToK) CHXKaeTcs Ha BENUYUHY:

Az = (ls - I ) Lx, (6.2)
roe lg n lx - 6bITOBON NPOAOMBHBLIA U KPUTUYECKUI YKMOHbI BOLHOW MOBEPXHOCTM Ha
yyacTke Kapbepa, COOTBETCTBEHHO; L, — AnvHa Kkapbepa, M.

CyLlecTBEHHOE CHMXXEHME YPOBHA BOAbl B paccMaTpyBaeMoM mecte o6ycrnoBneHo
3HaA4YUTENbHOM MNOTEpPer 3JHepruM MnoToKa Ha y4vacTke peskoro yrnybreHus pycna u
COOTBETCTBYHLUUM POCTOM rMapaBAnNYEeCKUX CONpOTUBEHUI.

B nocnegytowem, no mepe noHmxeHs aHa Ha lll yyacTke BcneacTteme HapylleHus
OanaHca HaHocoB, ypoBHM Ha | un Il yyacTkax, Kak n nNpu yCTPOMCTBE Masioro Kapbepa,
CHMXalTCH, 4YTO YycunuBaeT nMpouecc pasmbiBa pycna Ha BepxXHEM Yy4acTke.
XapaKTepucTmkn TpaHcnopTa HaHOCOB B BonbLuen cteneHn MmensaTcsa Ha |l m [l yqacTtkax.

6.5 lNpouecc 3aHeceHUss Manoro U BOMbLUIOro KapbepoB MPOUCXOOUT CrneayrLmm
obpa3om. [loHHble HaHOCLI, TpaHCNoOpTMpPyeMble MOTOKOM, MOAXOAA K Kapbepy,
cBanuBaloTCs yepes ero 6poBKy Ha BeEpxOBOM OTKOC. Hanmuume B Kapbepe BOOOBOpPOTa
obecneynBaeT coxpaHeHne 3TOro oTKoca B TedeHue BCEero nepmoaa 3anofiHeHnsa Kapbepa
HaHocamu. [lo Mepe nOCTynfneHust CBepXy HAHOCOB BEPXOBOM OTKOC HenpepbiBHO
CMeLlaeTcs K HA30BOMY, YTO U obecneynBaeT 3anosiHeHe Kapbepa HaHOCaMu.

mybuHa Kapbepa Mano MeHseTCsa B Mpouecce ero 3aHeceHusi, Takum obpasom
B3BELUEHHbIE HAHOChI NO AJfIMHE Kapbepa 0CaXaalTcs B HE3HaYUTENbHOM KonnyecTtse. Ha

pUCyHKe 6.4 npegcrasrieHa KoHe4YyHaAa ctaanda 3aHeCeHUA HaHOCaMM oonbLlworo Kapbepa.

PucyHok 6.4 — KoHeuyHasi cTagusi 3aHeceHust HaHocamu 60rbLIOro Kapbepa

6.6 PacyeT pedopmaumn (pasmbiBa) pycria HWXe Kapbepa pekoMeHayeTcs
BbIMNONHATL cnegyowmnm metogom. B niobom nonepedHom cteope Ha lll yyacTke kapbepa
16
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npegenbHas rnybuHa pasmbiBa pycrna h,, M, onpegensieTcs Mcxoas U3 HepasmblBatoLLEN

CKOPOCTU NoToKka 6e3 yyeta caMooTMOCTKN Vo M/C:

V, = iV*c
Jo
roe  C — koacpcumumeHT LWesn, m®°/c?;
V¢ — KpUTMYeCcKasa AnHaMmmu4eckast CKopocTb, M/C;
Mpwn ycnosuu Vo = g/h, 1 ¢ ydeTtom (6.3) nonyyaem
_J9a
CV,:

roe g — aneMeHTapHbli pacxop Boabl, M2/c.

H

(6.3)

(6.4)

KpVITVI‘-IeCKaFI AOMHamMmn4yeckasa ckopocTb V.. onpegenserca mcxooa w3 rpaq)vn(a

Havana ABMXXEHUs HAaHOCOB, NpeaAcTaBneHHoro B pabote [12] (pmucyHok 6.5)

1/V¥,
azs%
0,30 P

N

~\
0,25

AN ==
020 = et T

\LH — ﬂ__‘. -
1L L .

7 2 3 3§ 8 10 20 30 50 150

250 RB *C

PucyHok 6.5 — N'padomk Havyana aBMKeHNA HaHOCOB

Ha rpadmke (pucyHok 6.5) npenctaBneHa CBA3b KPUTUMYECKOro KoadhduuUeHTa

YCTOMYMBOCTW OOHHBIX Yactuy ¥, =(p,

p)ad / p.V_ un kputndeckoro uncna PenHonbaca

Re.c.= Vi - d/ v. [pn KBagpaTU4HOM pexunme CONpOTUBIEHUA, ecrniv agnameTp Yactuy d >

1,0 mm, ¥ = 38,2; npn nepexoaHoMm pexunme, korga 0,25 <d < 1,0 mm, ¥=27,8.

Mpn obpasoBaHUM CaMOOTMOCTKU, B COOTBETCTBUMN C paboTon [8], nonHasa rnybuHa

pa3MbiBa HEMOCPEOCTBEHHO HMXE Kapbepa onpeaendeTcAd BbipaKeHnem

hH =12 L
0,65V,

roe Vo' - Hepa3MbiBarwLada CKOPOCTb MaTtepumalia, U3 KOToporo o6pa3yeTCﬂ CaMOOTMOCTKa.
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CTO 52.08.31-2012

Mo paHHbIM paboTbl [13] OHO NOTOKa PaBHOMEPHO BbLICTUNAETCH KPYMHbIM
MaTepuanoMm npu ero coaepXxaHun B cocTaBe [OHHbIX HaHocoB Gonee 20% no obbemy

npu cobnoaeHnn paBeHCTBa

V, =(06+0,7)\V, (6.6)

rae V, - CPeAHsist CKOpOCTb MOTOKa Ha BepTUKanu, M/c.
B cnyvae, ecnm V, HeusBecTHa, TO rnybuHa pasmbiBa pycna h, Moxer

onpenenAaTbes no popmyne

h =12 q

" 2,0w (6.7)

roe w — rugpaBrnmyeckad KpyrnHOCTb KPYMHbIX HaCcTul, B COCTaBe BJ1IEKOMbIX HAHOCOB, Mm/cC.

[OnnHa y4yacTka pasmbiBa HWXe Kapbepa L , M, onpegensietcd C MOMOLLbIO
Bblpa>XeHN4A

_1
w _E(hH 'ho)l—1 (6.8)

rae hy n hg — rMyGuHbI B Hayane M B KOHLE 30Hbl pasmbiBa, M, COOTBETCTBEHHO, W —
06beM CMbITOrO PyHTa HWXe kapbepa, M°, MPUHUMaeMblil paBHbIM O6bemy rpyHTa,

BbIHYTOrO U3 Kapbepa, KOTopbIi onpeaensieTcs no dopmyrne

1
W =5(|1+|2).h,<1 (6.9)

roe h, — TonwmHa paspabaTtbiBaemMoro rpyHTa B kapbepe (rnybuHa kapbepa), M; Iy un |, —
ASIMHbI Kapbepa Nno AHY U No BepXy, M, COOTBETCTBEHHO.
Takum obpasom, ucxons u3 BblpaxkeHun (6.8) u (6.9), AnuHa 30HbLI pa3mbiBa OHa

HWXe Kapbepa L onpenenseTtcs no BblpaXXeHUo

L= (itl)hy
h, -h, (6.10)

BoipaxeHune (6.10) He yunTbiBaeT obpa3oBaHne CaMOOTMOCTKM.
CHwxeHne ypoBHS BOObI AZ HUXE Kapbepa onpegensietca no popmyne
Az =(1-1,) L, (6.11)

roe | — yknoH notoka; a l,= V3 /(C? q) — yKNnoH noToka, Npu KOTOPOM CKOPOCTb
TeYeHNsa paBHa Hepa3MbIBatOLLIEN CKOPOCTW.

6.7 Ha pucyHkax 6.6 n 6.7 npencraBneHbl NpoJosibHble Mpounv  BOLHOW
NOBEPXHOCTU, OHA PEKU N 3MOPbl CKOPOCTEN NOTOKA Ha y4YacTKax pasMeLLeHNs Kapbepos
pasnuMyHoOM ASMHbI ANS YCroBui 60bLWNX paBHUHHBIX pek B nepuoabl nasogka (h = 6,8 m)

n mexenn (h = 3,0 M), NONyyYeHHbIe 3KCNEpPUMEHTANbHbIM MyTeM npu cobnigeHum
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KputepueB AuHamunyeckoro (uucrno ®pypa Fr) u reometpuyeckoro (OTHOCUTESbHASA
rnybuHa kapbepa h/h,) nogobuss npu B3aMMOAEWNCTBMM PYCIIOBOrO MNOTOKA C PEYHbIM
KapbepoM. Ha pucyHkax 6.6 u 6.7 nokasaHbl Takke 3Mnopbl pacrnpegeneHus cKopocTen
TEeYEHMS U U3SMEHEHWE YKINOHOB B panoHe Kapbepos.

N3 pucyHKOB BMAHO, YTO Kak ANSA YCrOBUW NaBOAKa, Tak U ANA MeXeHW, BoAHas
NOBEPXHOCTb B panOHe Kapbepa npu BCceX 3HadeHusix ero anvHel (50, 100, 250 n 392 m)
MEHSIeTCA He3HauuTerlbHO. Jnpbl  CKOPOCTEM MOTOKA MpuM  3TOM  UCMbITLIBAOT
3HauyuTenbHy TpaHchopmaumo. OgHako, ecrnv NPUHATL YyCnoBmue cornacHo padortam [14,
15], 4yTO BepTUKanbHas COCTaBMAKLWAA CKOPOCTM MNOTOKa B TPaH3UTHOW 30He Han
kapbepom coctasnset 0,08V, rge V — 3HadeHue npoaonibHOW CKOPOCTWU MOToKa, TO ANs
yCrnoBui NaBodKa BepTuKanbHas cocTtaBnswowas ckopoctn coctasut 0,032, a ans
MEXeHHbIX ycrosun - 0,024 m/c.

CpaBHMBas 3Ha4yeHUs CKOPOCTEW C TMAPaBIIMYECKON KPYMHOCTBIO B3BELUEHHbIX
yacTtuy, (Tabnuua 10.1), nony4mm, 4to BCe Yactuubl Menbye 0,3 mm (B naBogok) u 0,25 mm
(B MexeHb) He ByayT ocaxaaTbCH B Kapbepe 1M He ByayT y4acTBOBaTh B €ro 3aHECEHUN.

6.8 Ha pucyHkax 6.2 wn 6.8 npencraBneHbl NpPoJosibHble MPOMUIN  BOLHOW
NOBEPXHOCTU, HA PEKN N AMOPbl CKOPOCTEN MNOTOKA AN YCIIOBUA peK ropHO-NpeLropHON
30Hbl Npu anuvHax kapeepa, 50, 150, 300 M, COOTBETCTBEHHO, MNOJSIyYEHHbIE TaKXe
3KCnepuMeHTarbHbIM NyTEM NpU ManoM HanofiHeHun pycrna B mexeHb (h = 1,0 m) u ana
ycnosui nasogka (h = 4,0 m) npu rnybuHe kapbepa 5,0 m.

Hanbonee xapaktepHbIMY 5151 MEXEHHbIX U NAaBOAOYHbIX YCIOBUI Ha peKkax ropHo-
nNpearopHOM 30Hbl  ABNATCA 3HadeHus yucen dpyaa, pasHole 0,60 u 0,84,
COOTBETCTBEHHO. Ha pucyHkax 6.2 n 6.8 BMaHO, YTO YPOBHM BOAbl U 3MOpbl CKOPOCTEN
NMOTOKA Ha Yy4yacTKax pPas3HOW ANUHbI Ha peKkax rOpPHO-MPEeArOpHOM 30HbI UCMbLITbIBAKOT
CyLleCTBEHHblE W3MeHeHusA. [lpyu 3TOM, pexmm COMNPsSPKEHUA TPaH3UTHOrO MOTOKa C
TeYEeHMEM B Kapbepe MOXeT peann3oBbliBaTbCs Kak B 3aTOMNSIEHHOM (PUCYHOK 6.8), Tak 1 B
He3aTonneHHOM pexnme (PUCYHOK 6.2) B 3aBMCUMOCTU OT ANWHbI Kapbepa.

B ycnoBusix MexeHu peku ropHO-nNpearopHon 30HbI ManoakTUBHbI C TOYKU 3pEHUs
pycnogopMmnpoBaHua U TpaHcnopTa AOHHbIX HAHOCOB, U B 3TOT Nepuoa OHU NepeHOCAT
He3Ha4YnTeNbHOE KONMYECTBO B3BELUEHHbIX HAHOCOB.

CornacHo pabote [15] B naBO4OYHbIX YCNOBUAX, MPUHSB OTHOLLEHWE BEPTUKANBHON
COCTaBrSlOLLEN CKOPOCTU MOTOKa K MPOAOSIbHOM CKOPOCTWM B TPaH3UTHOM 30He Hapj
KapbepoM, pasHbiM 0,1; n3 anop 8 n 9 (pMcyHoK 6.8) nonyyaem 3HayYeHUs BepTUKarbHON
cocTaBnswowen, pasHoimm 0,25 1 0,26 m/c, cootBeTCTBEHHO. CpaBHMBaAsA 3TN 3HAYEHUSA C

rMApPaBIMYECKON KPYMHOCTbIO YacTuy (Tabnuua 10.1) nonyyaem, YTO B 4aHHOM MpuUMepe,
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B MaBOAOYHbIX YCMOBUAX Ha pekax rOpHO-NPEeAropHOM 30HblI B3BELUEHHblE 4YacTuULbl

KpYNHOCTbO MeHee 3,5 MM ByayT NPOHOCUTLCS TPaH3UTOM Haf KapbepoM, He y4acTBysi B
€ro 3anosfHEHUMN.
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7 Bo3zgencrtBme KapbepoB Ha BOAHbIe 3KOCUCTEMbI npu pa3paboTtke HCM

7.1 OueHKa KayecTBa BOAbl U 3arpA3HEHHOCTU AOHHLIX OTNOXEHUN NpU
Aoobiyve HCM

7.1.1 Bosgencteme aobbiim HCM Ha coctaB OOHHbIX oTnoxeHun (JO) Hanbonee
CYLLLECTBEHHO MpPOSBNSAETCA Ha OTMOXEHUSX, COCTOSALMX M3 YacTul Mernkux pakummn
(necok nbineBaTbI, NECOK MENKO3EPHUCTLIN, Wilbl, FMNHbI), KOTOpble 06naaalT BbICOKON
COpPOUMOHHOM CNOCOBHOCTBIO U MOTYT HakannmMBaTb BECb CMEKTP XMMUYECKNX INTIEMEHTOB,
Haxo4sALWMXCs B BOOHOM ObbekTe. Takue JOHHbIE OTNOXEHUA MOryT paccMaTpuBaTbCs Kak
WHTerpanbHas xapakTepucTuka COCTOSAHUSA BOOHON CUCTEMBI.

7.1.2 OcHoBHble  xapakTepuctnkn 1O BOAHbIX OOBLEKTOB, UX TUMbl W
knaccudpukauma nanoxeHol B P[] 52.24.609. [10 cogepxaT MUHeparnbHble U OpraHn4eckme
KOMMOHEHTbI, ABMAKOLWMECH «COOPLUMKaMNY TSXKENbIX MeTannoB n obpasyowme ¢ HAMK
COEeAVNHEHVs, XapaKTepusylLlmeca BbICOKOM MNPOYHOCTbIO. JTO OKCuAabl Xenesa WU
MapraHua W opraHumdeckme (B 4YacTHOCTM, FyMMHOBbIE) BellecTBa. [loTeHumanbHas
copbumMoHHast cnocoBbHOCTb 3TUX BELLECTB HACTOSMbKO BbICOKA, YTO MOXET obecneyvnTtb
CaMooYMLLEeHNne BOAOXPAHUNULL OT anfOXTOHHbIX U aBTOXTOHHbLIX COEANHEHUN TSXKerbIX
MeTannoB 0o (pOHOBOro cogepxanusa. OgHako, B onpeaenéHHblX YCNoBUsX (M3MeHeHue
pH, Eh, Hannume pasHoOOpa3sHbIX KOMMNEKCOOOpasyrLmx BELLECTB) HE WCKITHYEHDI
npouecchbl gecopbumm mMeTannoB M UX Nepexo B PacTBOPEHHOM COCTOSIHAM B TOSILLY
BoAbl, B pedynbTate O npeBpallatoTca B UCTOYHUKM BTOPUYHOIO 3arpsi3HEHUS BOOHbIX
ob6bekToB. Takum 06pa3om, ypoOBEHb 3arpsi3HEHUsI BOAbl M ypoBeHb 3arpsidHeHnss 1O He
BCcerga cosnagator.

7.1.3 PesynbTathl uccnegoBaHusa 3arpsisHeHHocTn [JO no3BonswT OueHMBaTb
TeHOEHUMM TEXHOTEHHOW Harpy3km Ha BOAHble OObLEKTbl WM onpefensaTs Haubonee
HebnarononyyHole B 3KOSIOMMYECKOM OTHOLUEHUN YYaCTKU peK, YTO SABMSETCH BaXKHbIM C
TOYKM 3pEHMSA ONTUMU3ALNN NPOrPaMM PEXMMHBLIX HabNaeHNIA.

CoctaB cnoes Tonwwm O xapakTepuayeT 3KONOMMYECKY0 CUTyaUmMio Ha MOMEHT UX
dopmupoBaHna U1, Takum o6pas3om, NO3BONMSET OUEHUTb pasBuMTME MNPOLECCOB
3arpsaAsHeHuss B petpocnektuse. [lockonbky ToHkogucnepcHble OO oTpaxaioT obliee
COCTOSIHME BOLHOro 06beKkTa B OTHOLUEHUN COAEPKAHUS TSHXKEMbIX METasnsioB 1 OCHOBHOW
rpynnbl  OpraHMYeckux 3arpsi3HEHUMM W  OMOreHHbIX KOMMOHEHTOB, pe3ynbTaTbl WX

ncenegoBaHNA  MOIMNYT  UCMONb30BaTbCA TakKkKe ON1d OUEeHKM  TeKywero YpOBHA
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3arpA3HEHHOCTN pek, 03ep UMM BOLAOXPaHWMWLL, a Takke cuTyauum Ha BOLOCHOPHbIX
TEPPUTOPUAX B LIESTOM.

OpHako B Poccum B HacTtosiee BpemMsi cucTeMa HOPMUPOBaHUS codepXaHus
3arpsAsHALLMX BELLECTB B JOHHbIX OTNOXEHUsIX BOOHbIX 06beKkToB paspabotaHa cnabo.
OTO CBSI3aHO, npexae BCero, C HegoCTaTOYHbIM OObEeMOM [AaHHbIX O KavyeCTBEHHbIX
xapaktepuctmkax OO npupogHbiIX BOAHbIX OOBEKTOB, MOMYYEHHbIX C WCMNOSIb30BaHMEM
€0VHbIX aHanuMTM4Yecknx MeTtoauK. [loaTomMy B NpPUPOAOOXPaAHHOW [OEeATENbHOCTU B
KayecTBe (POHOBbLIX 3HaAYEHWN coAepXaHWsa TaXKenbIX MeTannoB Haubonee 4acTo
NCNONb3YITCA [OaHHble, MOMy4YeHHble B VIHCTUTYTE MUHepanorum, reoxumumm u
Kpuctannorpadgpum pegkux anemeHtoB (PIryrn «MMIMP3»). Kpome TOro, Oons oueHku
(POHOBbLIX 3HaYeHUn copepxaHus HedTenpoayktoB B O moryT 6bITb UCMONb30BaHbI
ronnaHackme Hopmbl, yctaHoBrneHHble nocrne 2000 r. — 50 mr/kr.

7.1.4 MNpun ocywectBneHun poboium HCM un3 BoaHbIX OOBLEKTOB KOHTPONb 3a
cogepxaHnem BpedHbIX (3arpssHsowmx) Bewects B BogHowm cpege wn B[O
OCYLLEeCTBMAETCA B paMKax rocy4apCTBEHHOr0O MOHUTOPUHra COCTOsiHUS OHa u 6eperos
BOAHbIX OO BbEKTOB M NX BOAOOXPaHHbIX 30H (cT. 30 BoaHoro kogekca PO [1]).

lMepeyeHb KOHTpPONMMpPyeMbIX MokasaTenen 3aBucuUT oT Tpebosanmn HOB B
OTHOLLEHMM cocTaBa MokasaTenien 3arpsa3HeHUs BOOHOW cpefbl, a Takke HeyxylleHus
TEeKyLLlero COCTOSIHUA 9KOCUCTEMbl Ha paspabaTbiBaeMOM Yy4vacTke B LeroMm, wu
onpegenseTcsa opraHamu rocygapCTBEHHOro Haasopa B obnactu MCNonb30BaHUA U
OXpaHbl BOOHbIX OOBEKTOB MCXOAA U3 LIENEeBOro HasHadYeHus BogHoro obvekra [1, 2, 16-
18].

7.15 CornacHo PO 52.24.609 B nepevyeHb 3arpsaA3HAOWMX BeLecTB AN
onpeaenenns ux cogepxanms B 1O ¢ y4eTOM Ba)KHOCTU 3TOM MHPOPMaLNKN, BKITHOYEHDI
nectTMumabl, HeTENPOAYKTLI, NONUUMKNIMYeckne apomartmyeckmne yrnesogoponbl (MAY) n
TSOKenble MeTansbl, PacnonoXeHHble B MeCcTax MHTEHCMBHOro Hakonnenusa JO.

7.1.6 TlpakTnyeckn Bce TSXKenble MeTansbl akTMBHO Y4acTBYHT B OGMONOrM4eckmx
npoueccax. TOKCUMYHOCTb TSXKEnNbIX METansnoB B BOOHOW cpefe B 3HAYUTENbHOW CTEMNEHM
obycnoBneHa ux CNOCOBHOCTbIO K Ouoakkymynsumum. WNoHblI TSXKenbIX MeTannoB, Kak
npaBuIio, XOpPOLLIO pacTBOpUMbI B BoAe WM CNOCOBHbI 06pa3oBbiBaTb BbICOKOTOKCUYHbLIE
MeTannoopraHn4yeckne coeguHeHus. Tskenble MeTannbl MOryT nepemMeLwiaTtbca no
nAWEBbIM LEensaM, BKIOYadAcb B MeTabonuyeckmin UMKN U Bbi3biBad pasfnyHble
dun3nonorniyeckne n reHeTu4eckne HapyLeHus B rmapobmnoHTax.

YuUnTbiBas BbICOKYH) TOKCMYHOCTb TSXKENbIX METansioB B BOOAHOW cpeae AN1si OLEHKM

cocTosiHus [10 HeobxoauM KOHTPOSb COAEpKaHUsi B BOOHOW cpede CNeayloLlmX TsKenblX
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meTannos: xene3o (Fe), kagmun (Cd), kobanbT (Co), meab (Cu), mapraHey, (Mn), MbilbsiK
(As), Hukenb (Ni), ptyTb (Hg), cBuHel (Pb), xpom (Cr), umHk (Zn).

B BogoxpaHunuwax u3-3a  3HAYUMTENbHOIO  YMEHbLUEHWUSI  UHTEHCUBHOCTU
BogoobmeHa [O copbupyloT M HakannmBarT TOKCMYECKMEe BeLlecTBa A0 YPOBHEWN,
MHOrOKpaTHO MpeBbILLaLLNX X coagep)kaHne B BOAHOM Torule.

7.1.7 B kayectBe 0OLLEN OLEHKM XuUMUYecKoro 3sarpsasHeHus 0O wmcnonbayetcs
KpUTEPUIA, OCHOBAHHbLIN Ha YPOBHE MNpeBbILEeHNA obLero coaep)XaHusa 3arpAsHsoLwero
BeLLeCTBa B CTBOPE HabNoAEHUIN NO CPABHEHMIO C (DOHOBLIM.

CteneHb xumwmdeckoro 3arpsisHeHuss 1O oueHuBaeTcss C NOMOLLBD CYMMapHOro
nokasatens 3arpsisHeHus (Cl13), KOTopbIN BbIYUCSETCA No hopmyrie

Cli3=3 K—(n-1), (7.2)
raoe Ke. - KoahunLMEHT KOHLEHTpaUMn OTAENbHbIX KOMMOHEHTOB 3arpsA3HEHNS;

N — YUCIIO CYMMUpPYEMbIX BeLLEeCTB, KOIPPUUMEHT KOHUeHTpauun K; KOTOpbIX
Bbiwe 1,0.

KoathpmumeHT KoHueHTpaumm K, paccyuMTbiBaeTCA Kak YacTHoe OT [eneHus

dakTnyeckoro cogepxaHus 3arpasHsiomx sewects (Ci) n ero poHosoro 3HayeHus (Cy):

K:=Ci/Cy, (7.2)
B T1abnuue 7.1 npeacraBneHa knaccudukaums  3arpsi3HEHHOCTU  OOHHbIX

OTNOXEHUN TKenbIMWU MeTannamm no cymmapHomMy nokasatento CI13, npegnoxeHHas
dryn «MMredy.

Tabnuua 7.1 — Knaccudmkaumns 3arpasHEHHOCTM OOHHbBIX OTINIOXEHUN TshHKenbiMu
mMeTannamm

y CTteneHb 3arpsisHeHus Knacc
CymMMapHbI nokasaTtersb N
AOHHbIX oTnoxeHun (JO) KayecTBa
— He3arpssHeHHble 1
Cn3=<8 cnabo 3arpsi3HEHHbIE 2
8<ClN3=<16 A0oNyCcTuMasi CTeneHb 3arpa3HeHns 3
16 < Cl13 < 32 yMEpPEeHHO onacHas 4
32=<ClN3=<128 onacHas 5
Cn3 =128 ype3Bbl4anHO OnacHas 6

[pyron noaxoAa K oueHke CTeneHn 3arpsi3HEHHOCTU AOHHbBIX OTIIOXKEHUIN OCHOBAH Ha
MCMOMb30BaHUN  Krnaccudukaumm Ha  6ase  MHOEKCOB  reoakkymynsaumn  lgeo,
npencraeneHHon B pabore [19]. Pac4yeT ykaszaHHOro MHAEKCa NponM3BoaMTCsa No hopmyne:

lgeo = 1092 (Ci/1,5B)), (7.3)
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roe C, — usamepeHHasi KOHUEeHTpaums arnemMeHTa n Bo (ppakunmn AoHHbIX oTnoxeHnn < 0,02

MM; Bp — reoxvMmunydeckas ooHOBasA KOHUEHTpauuMsa anemMeHTa N B NPUPOAHbIX MNHUCTbIX
oTNnoXxeHusx; a 1,5 — koappuumeHT yyeta npupogHON N3MEHUYNBOCTH.

CornacHo 3ToM Knaccudukauuu, Kaxaoe yaBoeHWe uHaekca lgeo onpepenset

nepexog K HOBOMY Knaccy KadecTBa AOHHbIX OTMOXEHWW OT HyneBoro (npakTnyecku

He3arpsi3HeHHble) OO LWeCToro knacca (4pesBblManHO 3arps3HeHHble). BepxHun npepen

KayecTBa AOHHbIX OTIOXXEHUI He ycTaHaBnuBaeTcs (Tabnuua 7.2).

Tabnuua 7.2 — 3Ha4eHus KOHLleHTpaLlMVI TAXEeNbIX MeTaJjyi10oB B OJOHHbLIX OTJIOXKEHUAX Mo
KitacCcaM reoakkymynaunm

®oHoBble Knaccel reoakkymynaumm (lge, Knaccbl)
3Ha4YeHns
leoxumun-| gns 0 1 2 3 4 > 6
yeckue akuum me- CUNbHO
paku Hesarpss- y
One-|¢doHOoBbIE| AOHHBIX PEeHHO 3arpss-
HEHHblE —| yMe- ypesBbl-
MEHT| KOHLEH- | OTno- 3arpss3- | CUNbHO |HEHHbIE — N
_ |Hesarpsis-| yme- pPEHHO YyanHo
Tpauuu, | XeHun HEHHble —| 3arps3- | YpesBbl-
HEHHble | PEHHO | 3arpsas- N 3arpss-
Mr/Kr <2-20 CUIIbHO | HEHHbIE | YaWHO
3arpss3- | HeHHble HEHHblE
MKM, 3arpss- 3arpss-
HEHHble
Mr/Kr HEHHblE HEHHblE

Fe | 3,80 4,72 7,08 14,16 | 28,32 | 56,64 | >56,64 - -
Mn | 1100,0 | 850,0 | 1275,0 | 2550,0 | 5100,0 |10200,0|20400,0|40800,0|>40800,0
Cd 0,3 0,3 0,45 0,9 1,8 3,6 7,2 4,4 >14,4
Zn | 20,0 95,0 142,5 | 285,0 | 570,0 | 1140,0 | 2280,0 | 4560,0 | >4560,0
Pb 9,0 20,0 30,0 60,0 120,0 | 240,0 | 480,0 | 960,0 | >960,0
Cu 4,0 45,0 67,5 135,0 | 270.0 | 540,0 | 1080,0 | 2160,0 | >2160.0
Ni 20,0 68,0 102,0 | 204,0 | 408,0 | 816,0 | 1632,0 | 3264,0 | >3264,0
Co 0,1 19,0 28,5 57,0 114,0 | 228,0 | 456,0 | 912,0 | >912,0
Cr| 110 90,0 135,0 | 270,0 | 540,0 | 1080,0 | 2160,0 | 4320,0 | >4320,0
As 13,0 19,5 39,0 78,0 156,0 | 312,0 | 624,0 | >624,0
Hg | 0,04 0,4 0,6 1,2 2,4 4,8 9,6 19,2 >19,2

7.1.8 OueHka 3arpsisHeHHocTM [1O saBnseTca HEOTbEMIEMOMN YaCTbi0 MOHUTOPUHTa
COCTOSIHMSA BOAHbIX 0O6bekToB B pamkax CH. Ha cetn PocrugpomeTa opraHusaums u
nposedeHve HabnwgeHUn 3a coAepXXaHMeM 3arpsaAsHSAWMX BewecTB B AOHHbIX

OTNOXeHUsIX BbinonHseTcs cornacHo P 52.24.609.
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7.2 OueHKa U3MeHeHnss MyTHOCTM BoAabl npu aobbive HCM

7.2.1 \3amMeHeHne MyTHOCTU BOAbl MOA BAWAHWEM KapbepHbIX n3bAaTMM HCM n
apyrux Bugos pabot ¢ [JO onpegensetca MHOrMMKU doakTopamu, U3 KOTopbix Havbonee
CYyLLIeCTBEHHbIMM ABMAIOTCA rpaHyrnomeTpuyeckuin coctas O, rugpasnuyeckas KpynHOCTb
yacTuL, CKOPOCTb TeyeHUd, KOI(PPUUMEHTbI TrOpU3oOHTaNbHOM W BepTUKaribHOMU
TypbyneHTHON Ouddy3nn, nNpogormkuTenbHocTb pabot no usbatTMio HCM n obbem
n3srnekaemoro Martepmana. BoO3MOXHOCTb MOMNy4YeHUs  KOMUYECTBEHHOW  OLIEHKM
N3MEHEeHUs MYTHOCTW onpegenseTcsa Hanmunem WHdgopmaumnoHHoro obecneveHuss B
OTHOLLEHMM YKa3aHHbIX NapamMeTpoB.

[onyctumoe cogepkaHue B3BELUEHHbIX YacTul B BOOHbIX OObeKTax Afis pasHbIX
TMNOB BOAONOSMb30BaHUSA nNpuBeaeHo B «[llpaBuMnax oxpaHbl MNOBEPXHOCTHbIX BOA»
(npunoxexne 1) [16]. Tak, Hanpumep, ONA Uenen pbIBHOro XO03sMCTBa 3a npegenamm
pacyeTHoro ctBopa (He 6onee 500 M no TpeboBaHUO OpraHoB pbIBOOXpPaHbl) coaepKaHne
B3BELUEHHbIX YacTuL, MO CPaBHEHMUIO C MPUPOAHBLIM HE AOSMKHO YBENMYMBaTbhbcs bornee, Yem
Ha 0,25 Mr//:l,M3 ONs BOAHbIX OOBLEKTOB, MCMNOSMb3yeMbIX 11 COXpPaHEeHUs W
BOCMNPOM3BOACTBA LEHHbIX BMAOB pbld, obnagarlmx BbICOKOM YYBCTBUTENBHOCTBIO K
kucnopogy, unu Ha 0,75 mr/am® Ans BoaHbIX 06BHEKTOB, UCTONb3yeMblX AN BCeX ApYruX
PbIBOXO3ANCTBEHHbIX LIENEN U XO3ANCTBEHHbIX HYXA.

[ns BOOHbLIX OOBLEKTOB, cogepxawmx B MexeHb 6bonee 30 MF/,EI,M3 NPUPOAHbLIX
MUHeparbHbIX BELLECTB, AOMNYCKaeTCs yBefiMYeHne coaepXkaHust ux B Boge BOOOEMOB B
npegenax 5 %. lNpn 3TOM B3BECM CO CKOPOCTbK BbinageHus ©Gonee 0,4 mm/c ans
NMPOTOYHbLIX BOAOEMOB M Oonee 2 MM/C ONs BOAOXPaHWUNULL, K CHYCKY 3anpeLiaroTcs.
lMocnegHee BbI3BAHO oOnaceHWemM, 4YTO B MecTe cOpoca CTOYHbIX BOA4 — MOryT
00pa3oBbIBaTLCA AOHHBIE HAHOCHI U BCNEACTBUE 3TOr0 N3MEHUTCHA PYCIOBON PEXUM PEKU.

OTN orpaHnyeHnst NO3BONAT opraHam pbibooxpaHbl 060CHOBbLIBaTL TpeboBaHUA
MO CTENEHN OYUCTKM CTOYHbIX BOA OT B3BELUEHHbIX BELECTB nepep CrnyckoM B BOLOEM, HO
MOryT OblTb NMPUMEHEHbI U ANS OLEHKM NOCneAcTBUMIA B3MYyYMBaHWUS HAHOCOB B BOAHOM
oObekTe Npu NPOM3BOACTBE KapbepHbIX pa3paboToK.

HopmaTtuBbl kayecTBa BoAbl AN 00HEKTOB PbiOOXO3ANCTBEHHOIO 3HAYEHNS, B TOM
yncne n Hopmatumebl MNMOK BpeaHbIX BELWECTB, yTBEPXAEHbI Npuka3om PocpbibonoBcTBa oT
18.01.2010 Ne 20 [17]. MeTogu4deckne ykasaHus no pas3paboTke HOPMaTMBOB KayecTBa
BOAbl BOOHbLIX OOBbEKTOB PbIOOXO3ANCTBEHHOIO 3HA4YeHUs1, B TOM 4vucre HopmaTtumeos 10K
BpedHbIX BelWecTB B BOAax BOAHbIX OOBLEKTOB pPblIGOXO3ANCTBEHHONO 3HAYeHus,

yTBepXaeHbl npmkasom Pocpbibonoectea ot 04.08.2009 Ne 695 [18].
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[Ons OueHKM TOKCMYHOCTM M OMaCHOCTM BELLECTB PEXUM BOAHbIX OOBLEKTOB
XO3ANCTBEHHO-MUTBEBOIO U KyNbTYpPHO-ObITOBOrO  BOA4OMOMNB30BAHMS,  MCMOSb3YOTCA
HopmaTuebl MNMOK xnmmyecknx BewecTs B Boae, npmBedeHHble B M'H 2.1.5.1315.

7.2.2 Tpn npou3BoOACTBE LHOYIMYOUTENbHBLIX U APYrMX BWOOB 3eMIIsiHbIX paboT,
NPOBOAMMBIX B akBaTOpUSAX, COAEpKaHMe B3BELUEHHbIX YacTuL, B BOLOEME MOXET pe3ko
yBenuuneatbca 1 npesblwath MNOK, ycTaHOBNEHHbIE HopMaTUBaMM.

C6polieHHble B BOOOEM 4acTuupbl rpyHTa OyayT He TONbKO OcCaxpaTbCa nopg
AENCTBMEM CWMbl TSHXKECTU, HO M OAHOBPEMEHHO CMeELUMBaTbCs C BOAOW BOAoeMa,
NO3TOMY Ha HEKOTOPOM pPacCTOSAHUM OT MecTa chpoca KOHLUEHTpauus B3BELLEHHbIX
yacTtuy, 6yaeT CHUKaTbCS.

7.2.3 OueHKka MYTHOCTU (MO COAEP)KaHMIO B3BELUEeHHbIX YacTul) Ha BOAHbIX
obbekTax Npom3BOAUTCS B paMKaxX MOHUTOPUHra COCTOsHMSA BoAHbiXx o6bekToB TCH no
AaHHbIM PEXUMHbIX HabnaeHUn Ha noctax PocrmapomeTa.

B cnyyae oTCyTCTBUSA 9TUX [OaHHbIX OLIEHKA MYTHOCTM Ha BOAHbIX OOBbekTax
BbIMOSIHAETCA MO TeMaTU4YeCcKon KapTe cpefHen MyTHOCTU (NpuroxeHwe A) u no kapte
cogepxaHuna menkmx dppakuymnn (<0,05 mm) pek Poccuickon degepaumm (npunoxenue b).

7.2.4 OCHOBHOE BO34ENCTBME TEXHONOrMYeckas MyTHOCTb OKa3blBaeT Ha BOAHbIE

Bropecypchl, a Takke Ha ycrnoBusi paboTbl BOA03ab0OPHbIX COOPYXKEHMIN BOAHOIO 00beKTa.
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7.3 OueHka Bo3aencTBusa aobbiun HCM Ha 6mopecypcbl BOAHbIX O6HLEKTOB

7.3.1 ['mapomexaHnampoBaHHble paboTel no pgobelve HCM Ha nogBoaHbIX
MECTOPOXAEHUAX OKa3blBalOT MHOro(akTopHOEe BO3OENCTBME Ha BOAHbIE 3KOCUCTEMBI,
BNUSAIOT Ha BUOOBOW COCTaB, CTPYKTYPY M KONMMYECTBEHHbIE NoKa3aTenu obuTatowmx B HUX
rmopobmnoHTOB.

YkasaHHbI BMA paboT MOXET oKkasblBaTb Ha BOAHble Buopecypcbl nMbo npsamoe
Aenctene, BbI3biBag rmMbenb wunu TpaBMUMpPOBaHWE UXTUOMayHbl W pacTteHun, nnbo
OonocpefoBaHHOE — 4epe3 YyxydleHue ycnoBun obutaHuss M BCReAcTBME ITOMo —
N3MeHeHne U3NONOMMYECKOTO COCTOSHUSA BOAHbIX OPraHM3MOB, CHWXKAIOLLEro MX
NPOAYKTUBHOCTb.

Mpn gobblve HCM (BbleMke FpyHTa € 4acTu nnowiagu AHa) OCHOBHble (haKTopbl
BO34eNCTBUA Ha BOOHbIe Buopecypchl cregytoLwme:

- U3BMEHEHNE TUOPONIOrMYECKNX NapamMeTpoB BOAOTOKA, B TOM 4MCIE M3MEHEHMUEe
YPOBHS, CKOPOCTEN NOTOKA N N30MNAUMNSA OTAENbHbIX Y4aCTKOB PEKU;

- MeXaHN4yecKoe HapyLleHue CTPYKTYpbl Ha;

- yBefiM4eHMe B BOAE  KOHLUEHTpauuu B3BELUEHHbIX BeLecTB, KOTopble
pacnpoCTPaHATCA B pekax Ha AECATKM M COTHM KUIIOMETPOB, CHWXasi BMonormyeckyto
NPOAYKTUBHOCTb BOAHbLIX CUCTEM;

- oceflaHne B3BecCe Ha [OHO YXyAlaeT KavyeCTBO HepecTunuuw, U npuBOAUT K
N3MEHEHMNIO HaceneHus JOHHOro coodLecTBa;

- 'BMEHEHMNE XUMUYECKUX XapaKTepUCTUK cpedbl obutaHuna (pH, copepxaHue
Kncrnopoga B BoAe, CONEBOM COCTaB BOAbl M T.4.) NPy nonagaHnum n pacTBOpPEHUM B BoAe
3aXOPOHEHHbIX B IPYHTE U 0CBOBOXAEHHBIX NpW ero pa3paboTke XMMNYECKNX BELLECTB;

- aKycTnyeckoe (oTnyrmBawouwiee) BO3gencteume paboTatowen TexHuku (dpakTtop
becnokoncrea).

Kak npaBuno, oCHOBHOW Bpea BOAHLIM BMONOrMyeckum pecypcam npu npoBeaeHun
paboT no gobbive HCM mnmeeT onocpeoBaHHbIN XapakTep — 3a CYET YHUYTOXEHUS YacTu
nnowagen n cybcTpatoB HepecTUnuwl, a Takke MOCTOSHHOW WM BPEMEHHOW MNOoTepwu
KOPMOBbIX yroaun pbl6.

7.3.2 IameHeHne YpOBHA BOAbl, CKOPOCTEN MOTOKA W M30MSUMM  OTOENbHbIX
Y4aCTKOB PEeKU MOXET MPUBECTU K UCYHE3HOBEHWMIO Ha HUX pbl6. BMECTO MenKoBOAHbIX,
XOpOLLO nporpeBaeMbiX akBaTOpPUin, UCMONb3yeMbIX pblbon Ans HepecTa M Haryna, MoryT

nosiIBUTLCA panioHbl ¢ rmybuHammn 6onee 10 M, B KOTOPbLIX MOJSIHOCTBIO YTpadunBalOTCS
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HepecTunuwa, a ycrnoBus Haryna pblb, ocobeHHO Monoau, CTaHOBATCHA KpauHe
HebnaronpuATHLIMMU.

N3meHeHne ypOBHSI M CKOPOCTM TEYEHMS Ha pekax npepbiBaeT (MOMHOCTbIO UMK
YaCTUYHO) HepecT pblb N CHMXKaET ero 3PAEKTUBHOCTb, NPUBOANT K BbIMbIBAHUIO UKPbI U3
rHe3d, obMeneHuto MeriKOBOAHbIX YYaCTKOB HepecTUnuLl, OBCbIXaHUK MWKpbl, rmbenu
mMonoau pbib B 3aBoAdAX, CTapuuax 1 siMax.

dnykTyaumm ypoBHsi NPMBOAAT K paspyLUeHunio n gerpagaumm 6eHToLeHO30B.

MexaHu4eckoe HapylleHue CTPYKTYpbl AHa BbI3blBAeT paspyLlUeHUEe CIOXMBLUNXCS
ouoTonoB, nNpPMBOAUT K YyTpaTe HepecTunuw, rvbenu 3apocnen BbICLLEN BOOHON
pacTUTENbHOCTN N BEHTOLEHO30B HA COOTBETCTBYIOLLEN NNoLaan.

7.3.3 lNoBblWEHEe MYTHOCTM BOAbI 3a CYET nepexoda BO B3BECb YacTuL FPpyHTa U
HakornneHve 0cafKkoB Ha AHE OKa3blBalT BIIMAHME HA BCE 3NIEMEHTblI PEYHON 3KOCUCTEMDI
N NPUBOAAT K ee nsameHeHnsMm. Crnna Bo3gencTens paktopa noBbILLEHHOW MYTHOCTU BOAbI
Ha BogHble Bronornyeckne pecypcbl onpeaensaeTcs KOHUEHTpaunen B3BELLEHHbIX YacTul,
rPyHTa U TOMLWMHON NepeKpbIBaOLErO Crosi U YMEHbLUAETCs Npu yaaneHun oT anuueHTpa
BO30EeNCTBUA.

[aHHbIn hakTop HeBnaronpuaTeH ANs XU3HU BCEX MMOPOONOHTOB, Kak caMux pblo,
Tak U 6€Crno3BOHOYHbIX (MAAHKTOHHbBIX M JOHHbIX), COCTaBNSAOLNX X KOPMOBYLO 6a3y.

Oco6eHHO onacHO NoCTynneHne B3BECEN B rOPHbIE PEKU, MOCKONbKY Hacenswwme
nx coobuwectea rMOPOOMOHTOB NPUCNOCOGMEHbI K CYLLECTBOBAHWUIO MPU  HU3KOW
€CTECTBEHHOM MyTHOCTM (Ao 5-10 Mr/n) M 4MCTOM He3auneHHoM rpyHTe. [na pblb
NpPEeCHOBOAHOrO NpearopHoro KOMMsekca ToNepaHTHOCTb K MUHEpParibHOMY B3BELLEHHOMY
BelLleCTBY B BoAe ycTaHoBneHa B guanasoHe 10-15 mr/n [20].

[MoBbllWeHHas MyTHOCTb BOAbl OKa3blBaeT Ha BOAHble OMOpecypcbl Kak npsmMoe
AencTene, Bbl3blBad rmMbenb OpraHnM3mMoB B pesyrnbTaTe MEeXaHW4YecKoro noBpexneHus
XM3HEHHO BaXHbIX OpPraHoB, Tak WU ONOCpPeOBaHHOE — CHWXEHWE MPO3PayHOCTU BOAbI,
HapyLleHne pU3NoNoOrM4ecknx PyHKLNN OPraHM3MOoB, YTO CHMXKAET NX XKNM3HECTOMKOCTDb W,
B KOHEYHOM UTOre, MPMBOAUT K NX rmbenu.

Pe3koe noBbilleHWE MYTHOCTU BOAbl MNPMBOAMT K rMGenu BOAHbIX XMBOTHbIX-
dunbLTPaToOPOB U CEOUMEHTATOPOB KaK MMAHKTOHHbIX, Tak WU OeHTOCHbIX. [MnaHKTOH
nornbaeTt oT noTepu nnaBy4ecTn U acukcun. Yactb opraHM3MOB, Kak >XMBOTHbIX, Tak U
pacTuTernbHbiX (Hanbonee Menkne pasmepHble dpakunmn), ocegaeT Ha AHO U TMOHET npu
HanUNaHMM Ha HWX YacTuy, rpyHTa. B coctaBe nxtuoueHosa Hanbonee 4yBCTBUTENbHbI K
NOBLILLEHHOW MYTHOCTWU - MKpa M MOMoAb pblb, kKOTopas He ycneBaeT ObICTPO MOKMHYTb

3aMYTHEHHbIE Y4aCTKW.
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Bce Buabl BbICWUMX BOAHBIX PAaCTEHUM, OTHOCSALLUMXCA K SKOTUMY MOrPY>KEHHbIX,
OYeHb YYBCTBUTENbHbI K AONTOBPEMEHHOMY BO30ENCTBUIO MOBbLILLIEHHOW MYTHOCTWU BOAbI.
B3Becb, ocepawouwlaad Ha UX NUCTbAX, NPENATCTBYET OCYLLECTBNEHUIO POTOCUMHTE3a, U
KOpHEBasi cMctema pacTeHUn yxXoauT Ha 3MMOBKY 6e3 HakonneHns nuTaTenbHbIX BELWECTB,
HeobXxoauMbIX 4N Ha4ana Beretaumm B criegytowem cesoHe [21].

Peakunsa uTONNMaHKTOHa Ha MOBbLIWEHHYD MYTHOCTb BOAbl Ha YyyacTkax
pa3paboTkM MposBNAETCA OOCTAaTOYHO YEeTKO U OTMevyaeTcsl CHuXeHue obliero uucna
BMOOB NpUMepPHO B 2-5 pas.

Mpn pes3koM n ANUTENBHOM CHWXEHMM MPO3PAYHOCTN BOAbl YUCIIEHHOCTb WU
BrMomacca cyLleCTBEHHO CHuxawTcd. [lpoucxoant cMeHa OOMUMHAHTOB, B coobLiecTBe
yBenuuuBaetca gons  6eHTOCHbIX, 6onee KpynHOpasMepHbIX BUOOB, Kak npasBumio, 13
ANaTOMOBBIX, N KPUNTOPUTOBLIX - NHONKATOPOB OPraHNYeCKOro 3arpA3HeHus.

CyLlecTBEHHO CHMXKaeTCca POTOCUHTETUYECKAA aKTUBHOCTb NPOAYLMPOBAHUS.

B 3oonnaHkToHe (KopmoBasi 6as3a pbl6-nnaHkToaroB) Bcerga nNpoucxogut
COKpaLLleHNe Yncna BUAoB BCEX TAKCOHOMMYECKMX rpynn - 4o 45-60 % OT ncxogHoro.

Hanbonee 4yBCTBUTENbHBLIMA K MOBbLILIEHHOW MYTHOCTM SIBMISIIOTCA OpPraHm3mbl-
dunbTpaTopbl NO TUMNY NUTaHUS (KonoBpaTku U knagouepbl). Hanbonee yctonumebiMn K
BO3ENCTBUIO MNOBbILLEHHON MYTHOCTWN OKa3blBaOTCSA LUKMOMbI.

Ha y4acTkax € MakcumaribHbIMW KOHUEHTpauusaMu rpyHTOBOW B3Becu obunue
(4mcneHHoCTb, BMoMacca, NPoayKUKMs) 300MNIAaHKTOHA B LLESTOM CHMXKAEeTCs HEe MEHee YeMm
B 3-5 pa3 no cpaBHEHMIO C (POHOBLIMW NOKa3aTENSAMMN.

B onbiTax Ha gadHum (Daphna magna) OCTOBEPHOE BNUSIHME MENKoW dhpakumm
FMUHUCTON B3BECUM OTMeYanocb Npu KoHueHTpauuwn 80 Mr/n, rae y HEeKOTOpbIX CaMOK
npoucxoguna 3agepxka norioBoro co3peBaHna Ha 2-3 cyTok. [na 6onee KpynHbIX
KBapueBbIX YacTuy, nogobHasa kapTuHa Habnwoganacb npu 320 mr/n. Ona Cladocera w
Copepoda kpuTtnyeckme koHueHTpauum obinm 300-500 mr/n [20].

MoBblWeHMEe cofoepXaHMs B3BELLEHHbIX BELECTB BO BPeEMSA ApaxHbIX pa3paboTok
Ao 1,5r/n  npuBOAUT K  CHMXKEHMKO  YMCINEHHOCTU  300MfaHKTOHA,  KOTOPbIN
BOCCTaHaBnuBarncs 1o5bko B 50-70 km oT pa3paboTok [22].

B 3006eHTOCE B 30HE MOBBLILEHHONW MYTHOCTU MEPBbIMU MOrMOalT MOMMOCKA U
BTOPMYHOBOAHbIE XMBOTHbIE, TakMe Kak xmpoHomuabl. Hambonee yctonuymBa K gaHHOMY
dakTopy onuroxetbl. YuMcneHHocTb 30006eHTOCa, Kak MpaBuo, He3HauYnTenbHO
oTnMyaeTcs oT (POHOBOW B CBSA3WN C TeM, YTO normbaroT Hanbornee KpynHopasmepHble, HO

Maro4y1crieHHble opraHn3Mbl 3006eHTOoCca, Npy 3ToM ero Guomacca cHukaeTcs B 5-15 pas.
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Mpn yBENNYEHUN KOHUEHTPaL MM MUHEpParnbHOM B3BeCK cBbilwe 40 Mr/n U3MeHsaTCs
noBegeHue OJiroxeT U JNUYUHOK XMPOHOMMUA, Xapaktep ux nutaHus. KoHueHTpaumsd
rMuHUCTBIX B3Becen 40-60 mr/n npmogut K rnbenu 90 % xupoHomug, 150 mr/n - aenseTcs
netanbHON ANA XMpoHOMUA 1 Bbi3biBaeT rmdenb 70 % onuroxet [20]

B3BelleHHble BellecTBa, ocefad Ha [OHO, CHWXaKT TPOgHOCTbL cybcTpaTta
(n3onupytoT GoraTble MUWEn Cnou — NepuUTOH, AETPUT), a TakKe MEHSIOT CTPYKTYpYy
rpyHTa, Nuwas  OOHHbIX  6eCno3BOHOYHbLIX  NOAXOAAWMX  MecT  obuTaHus.
MenkodpakumMoHHble  crou  HebnaronpuaTHbl  Ana  60MbLMHCTBA  30006EHTOCHbLIX
OPraHn3moB, HYXZalLWMXCA B TBepAblX cybcTpatax AN NPUKPEnsieHus, OBUXEHUS U
pPa3MHOXEeHUS.

B uenowm, yxyaweHne kayecTBa rpyHTa, npoucxofsiiee B pesynbraTe 3ausieHus,
Bbl3blBaeT ob6edHEeHWe WUCXOOHOro nuTopeoduneHoro coobuwiectsa, a Ha CUIbHO
M3MEHEHHbIX TPyHTax — €ero TMofiHoe paspyleHne, B pe3ynbTaTe MpoMCXoauT
3aKOHOMEpHasi CMeHa §nUTOPeodUbHOrO KOMMMeKca Ha MeHee NpOAYKTUBHbIN
nenopeomunbHLIN.

TonwwmHa cnosi B 3aBUCUMOCTU OT rPaHysIoOMETPUYECKOrOo COCTaBa Ocajka MoXeT
kKonebaTbCA OT HECKOSNbKMX CaHTUMETPOB [0 HECKONbKMX MeTpoB. Kak mnokasbiBaloT
pesynbTaTbl UCCeaoBaHNn, MHOTME OOHHbIE OpraHn3Mbl (Mefikue pakoobpasHble, Menkune
MOJSTOCKN) He CnoCcObHbI NpeofoneTb Cron rPyHTOBOW Macchl TonwmHoun Bcero 0,5-2,0 cm
[23]. MuHMMmanbHOe BO3AeNCTBME HA NPECHOBOAHbBIE AOHHbLIE OPraHN3Mbl, MO MMELLMMCS
CcBeLEeHMAM, NPoABNAETCA Npy TonwmHe nepekpbiBatoLero cnos 0,5 cm [24].

B panoHax npoBedeHUs rmMapoTEXHUMYECKUX paboT oTMevaeTca CHWXKeHue
YUCMEHHOCTM Pbl®, n3amMeHeHne BMOOBOrO COCTaBa M pa3MepHOW CTPYKTYpbl MOMYMsLUMNA.
Hanbonee 4yBCTBUTENbHbBI K HEFrATUBHOMY BO3AENCTBUIO MKPa U PaHHAS Monoapb pbib.

N3BeCTHO, YTO pbIbbl CpaBHUTENBHO OLICTPO NOKMAAKT HEBNAroNPUATHLIE YYaCTKK
akBaTopun. TeMm He MeHee, B nepuog rmapoTexHuyecknx pabot HabnwgaeTca 0Obl4HO
3aMeTHOEe COKpalLleHWEe YUCIEHHOCTM N BUoMacchl KPYMHbIX XULHUKOB — Cydaka WU LLYKM,
NpyY OTHOCUTENbHO CTabUNBHOM COCTOAHMM nonynauun 6eHTodaros - ryctepsl 1 newa. B
panoHax pa3paboTkn AHa NPOUCXOAMUT 3HAYUTENBHOE CHMXKEHNE NXTUomacchl. ameHeHus
obunusa pbIBHOrO HaceneHust COMPOBOXOAKTCA CHUMXKEHWEM cpefHen MHAnBUOYanbHOWN
Maccbl ocoben.

Bosgenctene mmHepanbHOM B3BECK Ha pblb BbipaXaeTcs B Cneaylowem:

- 3auNieHne HepeCcTUnuLL ¢ yxyaweHnemM npoToO4HOCTU U KUCNOPOAHOIrO peXxumMa;

- IpsAMoe TpaBMuUpyoLlee BO3AENCTBME MUHEPASbHbBIX YacTu, Ha UKPY, SMOPUOHBI,

anuTennn >|<a6p N KOXY MoJioaun pbl6 C nocneaywwmmMmmn KoXHbIMU 3aboneBaHusasMnN u
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HapylweHneM YHKUMM OblXaHUA U BOOHO-COMIEBOr0  perynvpoBaHua B nepuog,
cMonTuduKauuu;

- YMeHbLUEeHMe [OOCTYMHOCTU KOPMOBbLIX OPraHU3MoOB B pe3yfibTaTe CHWXKEHUN
Npo3payHOCTU BOAbI;

- UIBMEHEHNE TeppuTopuarbHO-NOBEAEHYECKUX peakumMi monoaun pblb B CBA3M C
N3MEHEeHNeM AUCTaHUUW BU3yanbHOIMO KOHTAKTa W B3aWMMHOIO aHTaroHUCTUYECKOro
pearnpoBaHus.

Mpn BO3QENCTBMM B3BECU HA WMKPY Habniogaetcs obpatHas 3aBUCUMOCTb Mexay
KPYNHOCTBIO YacTuL, U OTXOL0M UKPbI. Bonee KpynHble YacTuLbl NOKPbLIBAOT UKPY TONCTbIM
PbIXMIbIM CII0EM, KOTOpble, OAHAKO, MpPU MPOMbIBKE YMCTOM BOAOW JIEerkO CMbIBaKOTCH,
nocrie 4ero ukpa passuBaetca 6e3 0cobbix OTKIIOHEHUW OT HOpMbl. Menkue yacTuubl
(meHee 50 mkm) Bonee NpoYHO yaepxunBatoTcs 060n04Kon NKpbl [25].

OKCNepMeHTanbHO YCTaHOBIEHO, YTO OTX04 MKpbl chopenu coctaenseT 50 % npwu
BbiNaZeHun Ha 1 cmM? 20 Mr Menkux dpakLmMi FUHbI, UK 60 MI KPYMHBIX OPaKLMIA FIUHBI,
unm 100-110 mr necyaHon B3Becu KpymnHoro keapua. oporoBbie BenuuuHbl (6nn3kne K
KOHTPOIIO) AN MESIKUX U KPYNHbIX dopakumii — 10-12 u 25-68 mr/cm?, cooTBeTCTBEHHO [20].

N3BeCTHO, 4TO faXe OTHOCUTENbHO HU3KME KOHLeHTpauuwu B3Becen (o1 1,2 go
10 mr/n) moryT BbI3blBaTb B TeyeHWe 48 4yacoB MNOMHyH rmbernb NUYMHOK nensgn wm
dopenu, manbKoB NMOTBbI, OKYHS U cbopenu. MNpn NoBbILLEHUN CcOaepXKaHUS B3BELLEHHbIX
BELLECTB B BoAe CBbilwe 2,5 Mr/n NpoONUCXoauT peskoe CHUxXeHne notpebneHus kucnopoaa,
crnocobHoe npusecTu K nx rmbenu [25].

Hanbonee 4yBCTBUTENbHbI K MUHEPAITbHBIM B3BECAM MOAHUMAIOLIMECH «HaMnnaB»
MIMYUHKN C OCTaTKaMW >KENTOYHOrO MeLlKa, MOCKONbKy 6onee KpynHble MUHepasribHble
YacTuubl Nerko NoBpeXaarT, a MMUMHUCTbIE YacTuubl HanunaktT Ha MX TOHKME KOXHble
NOKPOBbI 1 Xabpbl.

HeraTtuBHOe BO34eNCTBME TEXHOMEHHOrO 3auneHnst Ha pblb OKasblBaeTCcs 3a CYeT:

- 3auneHne AHa Bbi3bIBaeT COKpalleHne MecT, YAoOHbIX AN HepecTa;

-y NococeBbIX pblb 3auneHne HepecToBbIX OYrpoB nococeBbiXx pbl® B nepuof
pPa3BUTUSA UKPbI CHUXKAET B HUX NPOTOYHOCTb U yYXyALWaeT KUCAOPOOHbIN PEXNM;

- HaKonfneHne B TeyeHue 3UMHEN MeXEHW MOBEepPXHOCTHOro Crios una v Mernkoro
necka Ha HepecTMnuliax C€o30aeT CPaBHUTENbHO MOLWHbLIN  dudnyecknin  bapbep,
NPenATCTBYOLLNIA BbIXO4Y N3 HEPECTOBbIX FHe3, NMMYMHOK flococen [26].

CoOoTHOLWEHUA MeXay TOSMWMHOM TEXHOrMEeHHbIX HAHOCOB, OceAalrlWmnx Ha AHO,
CTEMNEeHbI0 3aUNeHns rpyHTa 1 YypoBHEM CMEPTHOCTU MKPbI NI0OCOCEBBLIX Pblb, pacCUnTaHHbIe

B paborte [26], npuBeaeHbl B Tabnumua 7.3.
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Tabnuua 7.3 - CooTHoweHne mexay TonwmHon O (Haunnka) u cogepxaHmem dopakumm ¢
pasmepamu Yyactuy meHee 1 Mm

TonwwmHa JononHutenbHas
CpepHsis CopepkaHue 4YacTtuu
NOBEPXHOCTHOIO CMEpPTHOCTb
BbDKMBAEMOCTb, | pasMepoM < 1 Mm,
0 0 3anneHus, Npwn TEXHOrFEHHOM 3auneHuu,
%) %) 0
MM %
> 80 (Hopma) <10 <50 0
65 15 50 15
50 20 70 30
30 25 80 50
15 30 10 65
0 > 30 >10 80

Mo pacyeTHbIM AaHHbLIM, MOPOroBbIV CIION NOBEPXHOCTHOMO 3anNeHNs, NPy KOTOPOM
MOXEeT HabnogaTbCsl MOBbILLEHNWE CMEPTHOCTU MKPbl U NMYMHOK fococen Ha 15 %,
HaunHaeTcs ¢ TonwuHbl 50 mm [26].

7.3.4 AkycTnyeckoe BosgencTene (daktop 6ecrnokoncrtBa) Ha pblb, MOCTOAHHO
obMTalWMNX W HarynuBalwLWMXCa B panoHe pas3paboToK, KpaTKOBPEMEHHO, T.K
BGONbLWNHCTBO BUOOB pbib Nerko aganTuMpyoTca K aHTPONOreHHomy wymy. B To ke Bpems
dakTop 6ecnokoncTBa MOXET co3gaBaTb MOMEXM Ansi MUrpauuin  NpoxXogHbiX W
NosnynpoXoAHbIX pbI6.

Bonee cyuwectBeHHoe 3HayeHue dakTop BecnokoncTea MMeeT B Nepuon HepecTa
pblD. MNocTosiHHOe aenctBue dakTopa 6ecrnokoncTBa B 3TOT Nepuos 3aMeTHO CHUXKaeT
3P PEKTMBHOCTb HepecTa.

Mo gaHHbIM 3apybexHbix aBTOpoB [27, 28] pbiObl HAYMHAKT MNPOSIBNATL peakumm
nsberaHns parioHa C NoBbIWEHHbLIM YpoBHeM 3ByKa npu 130-142 ob oTH. 1mk(la.

B kayectBe MakcMmanbHOro MOPOroBOro 3HaYeHUst OMs1 KOCTUCTbIX pble 06bIYHO
npUHUMaeTcs YypoBeHb 3BykoBoro pgaeneHuss B 150 b oTH. 1Mklla, HWXe KOToporo
ManoBeposTHO NposiBrieHne noBpexaeHun [29]. Kpome Toro, ns-3a poHOBOro wyma nopor
YyBCTBUTENBHOCTY Pbib CyLECTBEHHO YMEHbLLAETCS.

7.3.5 TpeboBaHusA K KayecTBy BOAbl MO COAEP)KaAHWUIO B3BELUEHHbIX BELLECTB Ans
NPECHOBOAHbLIX BOAOEMOB PblI6OX0O3ANCTBEHHOIO 3HAYEHUSA pPernameHTUPOBaHbl MPUKA30M
Pocpbibonosctea o1 18.01.2010 Ne 20 [17]. OTOT OOKYyMeEHT cogepXxuT HopmaTusbl MOK
BpedHbIX BelwecTB B BoAax BOAHbIX OOBLEKTOB pPbIGOXO3ANCTBEHHOrO 3HAYeHMUs,
OCHOBbIBasiCb Ha MPUrogHOCTU ee AnsA obuTaHust BOOHbIX GUONOrMYecKnx pecypcoB U

obecneynBas 6e30nNacHOCTb NPOAYKLMM U3 HUX.
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8 Kputepumn n napameTpbl OLLEHKU BO34EeNCTBUA Ha BOAHbIe 00 HEeKTbI

KapbepoB no aobbiye HCM

8.1 B cootBetctBUM C Metogmyeckumm ykasaHuamu [2] npu  gobbiye
obLLepacnpoCTpaHEHHbIX MOME3HbIX WCKONaeMblx (rpaBUKW, NECOK, [fWHA, MnecYaHo-
rpaBUNHbLIE CMECU U AP.) U3 BOAHbIX OOBbEKTOB A1 OLLEHKN BNIUSIHUS KapbepoB Ha BOAHbIE
00BbEKTbI CNyXaT crieayroLlme KpuTepum:

- HegonyLieHMe npocagkM ypoBHEW BOAbl HMXKE pacyeTHoM obecneyeHHOCTU Ans
AENCTBYIOLWNX BOA03abOPOB N APYrMX MHXEHEPHbIX COOPYXEHWUN, HaXoOAWMXCA B 30HE
BINUSIHUS KapbepoB.;

- COXpaHeHne cygoxogHoro dapBaTepa C HeobxogumbiMu  rybuMHamu Ons
pacyeTHbIX YCNOBUA BOOHOCTN;

- COXpaHeHne Tuna n MHTEHCUBHOCTU PYCrOBOro npouecca Bbille U HWXKe yyYacTka
pobbiyn HCM;

- COXpaHeHne rmapomMopdosiormyeckoro pexmma pek M Heobxogumoro 6anaHca
pycrno- 1 nnsxe-obpasyolmnx HAHOCOB B CUCTEME «peka-mope» Of1s pek, Bnagarowmx B
MOpe, COXpaHeHNe MOPCKUX MAsXKeNn, Nony4vatroLlwmnx nuTaHne 3a cyeT TBepAOro CToka pek;

- HeyXydLlleHne YCroBMA MUrpaumm, HepecTa W Haryna pbld 1 gpyrmx BOOHbIX
obutartenen.

8.2 lNpeacTaBneHHbIM B NpegbliaylumMx pasgenax adHanms BuaoB U doopm
Bo3genctBna kapbepoB HCM Ha cocTosiHMe BOAHbIX OOBEKTOB MOKa3biBaeT, 4TO
KapbepHasa paspabotka HCM HeraTMBHO BO34ENCTBYET Ha CrieayloLme XxapakTePUCTUKMK:

- YPOBEHHbIN PEXUM BOOOTOKA, BbI3biBas MOHMKEHNE YPOBHEN KaK B MEXEHHbIN, Tak
1 B MaBOLOYHbIV NEPUOAbl HA 3HAYUTENBHbIX NO AfMHE yYacTKax;

- CKOPOCTHOW pexnm BOLOTOKA B 30HE BINSAHUSA Kapbepa;

- KUHEMATMYECKYD CTPYKTYpY MOTOKa W nepepacnpenernieHne pacxodoB BoAbl MO
pykaBam MHOIOPYKaBHbIX PyCen Ha y4acTkax B 30HE BIIUSHNA Kapbepa;

- PEXNM U XapaKTepPUCTUKM TpaHCNopTa AOHHbLIX (PyCrnoOopMmMpYroLLMX) HAHOCOB Kak
Ha YpOBHE MUKPOGIOPM PEeYHOro pycrna (Ha ypoBHE AOHHbIX rpsig), Tak U Ha YPOBHE
Me30(pOPM-NIEHTOYHBIX rpsg, NOBGOYHEN N OCepPeKOB.

- NNaHOBbIE M BbLICOTHblE AedhopMaunMn pycria pekm Ha ydacTkax, PacnonoXeHHbIX
BbiLLE N HWXKE MO TEYEHMIO OT y4YacTKa Kapbepa, U TUMbl PYCIOBOro NpoLecca;

- ycrnoBusi obutaHus (HepecTa, Haryna v KOpMIieHus) UXTuodpayHbl M Opyrux
npeacraButTenemn GUONOrM4ecKnx pecypcoB BOAHbLIX OObEKTOB;

- MyTHOCTb MOTOKa B npoLecce npon3BoacTea pabot no gobeive HCM;
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- XapaKTepuCTUKN 3arpsisHeHUs BoObl B npoLecce npovssoacTea pabot no Aobbiye
HCM.

CteneHb nnn ypoBeHb HEraTUBHOIO BO3AEWCTBUA HA Kaxdbli U3 NepeyYncrneHHbIX
napameTpoB TECHO CBfI3aH KakKk C rMaposiorndecknmu, MopdoriorMyeckumm  u
rMaopaBnMYecKMMn  XapakTepuctukamyM BOAHOrO o0ObekTta, Tak M C  TeXHUYECKMMU
napameTpammn Kaxgon kapbepHon paspabotkm HCM: gnvHOW, WKMPUHOW, rnyGuHORN,
dopMOM N MECTOMONOXEHNEM Kapbepa B npeaenax BOAHOrO obbekTa, TEXHOMOruewn,
NCNOSib3yeMOn TEXHUKOW, BpEMEHEM U NPOOOITKUTENBHOCTLIO ero pa3paboTku.

BbinonHeHHbIn aHanu3 BuMOoOB M POPM HeraTMBHONO BO3LENCTBUSA MNO3BONAET
BblAENUTb KnoyeBble (pOpMbl BO3AEWUCTBUS, OMpeaendtolime BCe ocTanbHble. Takumu
KntoveBbIMM  (hopMamMn  SABMSKOTCA HeraTMBHOE BO3AEWCTBME HA YPOBEHHBLIN PEXUM
BOOHOro obbekta («npocagkm» ypOBHEW BOAbl) HA y4yacTKax, PacrnofioXEeHHbIX Bbille U1
HWXKe MO TeYEeHUIO OT yyacTKa pasMeLLeHns Kapbepa, U HapyLlleHne pexuma TPaH3UTHOro
TpaHcnopTa AOHHbIX (PyCnogopMUpYHOLLMX) HAHOCOB.

MuHMMH3aumna 3TUX BMAOB BO3LEWCTBMA NpU pas3paboTke nNpoekTa KapbepHOW
BbleMkn HCM obecneuvt MMHMMKU3aunio 1 BCexX ocTarnbHbIX BUOOB BO34ENCTBUIS.

8.3 Takum o06pa3omMm, B KayecTBe OCHOBHbIX MNPUPOLAOOXPAHHBLIX TpeboBaHWi
(kpuTepueB), obecrneuynBarOLWMX MUHUMANbHOE [OMYCTUMOE BO34EWCTBME Ha BOAHbLIN
00beKT cnefyeT nNpuaHaTb cregyowme:

- MMHMManbHoe (B npegenax TOYHOCTM U3MepeHust rMyOGuH BOAHbIX OOGBLEKTOB)
CHUXeHVe, a B ugeane — MnosiHoe OTCYTCTBME MOHWKEHUS YPOBHEN BOAbl Ha y4vacTkax
BO3OENCTBUA KapbepoB (PacrnofsioXXEHHbIX Bbie W HWKe N0 TeYeHU OT YyyacTka
pasMeLLeHnsa kapbepa);

- MUHUMAnNbHOE W KPaTKOBPEMEHHOE HapyLleHWEe peXxuma TpaHCnopTa AOHHbIX
pycnogopMmupyoLwmnx HaHocoB (BO Bce asbl BOAHOIMO pexumm) npu obecneyeHum
TPaH3UTHOIO CTOKa AOHHbBIX HAHOCOB B CTBOpE pa3MeLleHUs Kapbepa ans obecrneyeHus
NOCTYNNEHUS JOHHbIX HAHOCOB Ha HWXKE PaCMONOXEHHbIE Y4aCTKN PEYHOro pycna.

BbinonHeHve nepBOro ycnoeust [gocturaetcs nogbopoM  COOTBETCTBYHOLLMUX
reomMeTpu4ecknx napameTpoB WU  MeCTa  KapbepHouW  pas3paboTku,  BbIGOpPOM
COOTBETCTBYHOLLMX TEXHOMOMMN U TMAPOSIOrMYECKNX Ce30HOB Ans u3bAatus HCM u3
BOAHbIX OObEKTOB.

BbinonHeHe BTOPOro ycrioBusi 4OCTUraeTca y4eToM TUIMOB PYCIiIOBOro npolecca v
PYyCnoBOro pexuma Ha Mopdosiormyeckm OAHOPOOHOM Yy4yacTKe peku, B rpegernax

KOTOPOro NpoOEeKTUPYETCA Kapbep, a TakKe pasMelleHNeEM KapbepoB NnpenmyLllecTtseHHO Ha
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aKKyMYNSATUMBHBIX (OpMax pevyHoro pycna wunu MUHUMasnbHOE WCNoNib3oBaHue NS
pasMeLleHNsa KapbepoB Y4aCTKOB TPAH3UTHOMO CTOKa JOHHbIX HAHOCOB.

8.4 MeToaunyeckme ykasaHua [2] npegycMaTpmBaloT NpeaBapuTenbHyo pa3paboTky
HopMaTMBoB fornyctumoro Bo3gencteus (HOB) Ha ocHOBe BCECTOPOHHWX MaTepuarnos,
XapakTepusylLmnx COBPEMEHHOE (U3NYECKOe U SKOOrMyeckoe COCTOSIHWE BOAHOro
ob6bekTa B LLernoM npu BCex BUaax ero NCnosib3oBaHus.

MHoroo6pasne opMm 1 BUAOB HErATUBHOIO BO34ENCTBUS KapbepHon fobblum HCM
13 BOAHbIX OOBEKTOB, ONpeaensemMbiX YKadaHHbIMU XapakTepucTukamm BogHOro obbekTa
M KaKOOro KOHKPETHOro kKapbepa, He Mo3BonslT obecneynTb  3KOSOrMYeCKyto
6esonacHocTb Ao6bbim HCM un3 pycen pek TOMbKO Ha OCHOBE (DMKCUPOBAHHOMO
OfPaHUYEeHUs Ha [aHHblA BUO [OEeATEeNbHOCTU Ha OCHOBE YUCMEHHO BbIPaXXEHHOro
Kputepus, eQMHOro Ansi BCcero BOAHOro obbekTa unm BogOXO035IMCTBEHHOMO yyYacTKa.

[axe npu npaBunbHOM BblIbOpe MecTa pacnonoXeHus Kapbepa OTHOCUTESbHO
Mopcdponornyecknx anemMeHToB pedHoro pycna HOB Ha BogHbii 006bekT B Buae
COOTHOLWEHNS BennYnHbl obbema nnaHupyemon gobblin HCM 1 rogoBoro Ctoka LOHHbIX
HaHOCOB B @HHOM BOAHOM OOBbEKTE HE MOXET CMY>XWUTb €ANHCTBEHHbIM N JOCTaTOYHbIM
rapaHToM MWHUMUHM3AUUW BO3OENCTBUS, MOCKOSMbKY He onpeaenser OAHO3HAYHO
KnoyeBble BUAbI, POPMbI 1 CTENEHb BO3aencTeus kapbepoB HCM Ha cocTosiHMe BOLHbIX
0O6BHEKTOB pPasfNYHbIX KaTEropui.

8.5 lNonHyto akonornyeckyo 6esonacHoOCTb ocyulecTsrneHna odeiin HCM m3 pycen
peKk MOXHO obecneyntb TONMbLKO B TOM Cfiydyae, Korga envHbld Onsi BCEro
BOLOXO3SMCTBEHHOrO YyyacTtka H[B, ycTaHOBMEHHbIM Ha CcTagum NPOEKTUPOBAHUS
pycrnoBoro kapbepa, 6yaeT [OOMNOMHEH OrpaHUYUTENbHLIMU  KPUTEPUSIMU, 3HAYEHUS
KOTOpbIX onpefensawTcs BblOpaHHbIM MeCTOM pa3MeLLeHUs Kapbepa, ero obbemom,
nraHMpyemMon TexHonormen paspaboTkm u rmapoMopdonormyeckumm ocobeHHOCTSMU
yyacTka BOOOTOKa.

WHbIMM  crioBamu, Npu  MNPOEKTMPOBAHWW MNOABOAHOMO Kapbepa AOCTUXKEeHue
Tpebyemoro «Hyrnesoro» wunu ©0e30nacHOro BO3OEUCTBUS Ha KYEBblE pPEXUMHbIE
XapaKTepuUCTUKM BOAHOro obbekTta MoXeT ObiTb obecnevyeHO NoabopoM OnTMMaribHOW
KOMOMHauuM napamMeTpoB 3TOr0 Kapbepa, BbIGOPOM MecTa ero pacrnonoXeHus
OTHOCUTESTIbHO MOPONOrMYeckUx INEMEHTOB pycrna npu pasfnyHbIX TUMax PyCrioBOro
npouecca, BolbopomM  3konorndeckn — 6e3onacHOM  TEXHOMOMMW,  Ce30Ha U
NPOLOMKUTENBHOCTN pa3paboTkM Kapbepa.

OTO 03HayaeT, YTO pelleHnMe O AOoMYyCTUMOCTU pa3paboTkM NOABOAHOrO Kapbepa

AOJDKHO NMPUHMMAaTbLCA He TOSMbKO Ha OCHOBe npefBapuTernbHO paccumntaHHoro HOAB ans
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BOAHOro obbekTa B LUENOM UM Afs KOHKPETHOrO0 BOAOXO3ANCTBEHHOrO yyacTka, HO U Ha
OCHOBE TMpoeKTa KapbepHoW pa3paboTku, Mnocre npoBeAeHUs BCero uMKna reosoro-
pa3BeaoYHbIX paboT Mo NPUHATOM B HAcTosILee BpeMsi TEXHOMNOrMM (BKIOYasa MosiHoe
rmgpomeTteoporiorndyeckoe ob6ocHoBaHME W BCe MNpeaBapuUTerbHble COrnacoBaHUA C
pblIboOXpaHHbIMKM opraHamu). Npu aToM obsa3aTenbHbIM yCrnoBMEM pa3paboTku npoekTa
ansetca TpeboBaHME WCMONb30BAHUSA  M3MOXEHHbIX B  HACTOAWEM [LOKYMEHTE
pekoMeHJauum no Metodam pacyeTa U OUEHKN XapaKTepPUCTUK YPOBEHHOIO U PYyCoBOro
pexXuMOB BOJOTOKa, MO MeTodaM pacyeTa U OLEHKM BO3OEeNCTBUSA Kapbepa Ha 3Tu
pexXuMbl, a Takke pekoMeHaaunn no BbIBopy MecTa pacnosioXeHus Kapbepa.

CnenyeTt oTMETUTb, YTO ONTUMAarbHAA KOMOMHAUMA reoOMeTpUYecKux napameTpoB
noaBOAHONO Kapbepa, BbIOOp MecTa ero pacronioXeHust M 3konormyeckn 6GesonacHom
TEXHOMOMM1, a Takke Has3HayeHuwe ce3oHa ero paspaboTku obecneuvsaeT BbIMNOMHEHME
YKa3aHHbIX Bbllle ABYX OCHOBHbIX KpUTEpueB AOMyCTUMOro BO3OENCTBUA Ha BOAHbLIV
OOBbEeKT, HO He MOXEeT MOMHOCTLI0 WCKITYUTL HEeraTMBHOIO BO3AENCTBUS Ha BOAHbIE
Ouopecypcbl aaxe npu cobnogeHun Bcex TpeboBaHM pblBOOXpaHHbLIX OpraHu3auumn,
YUYTEHHbIX B MPOEKTE KapbepHoWn pa3paboTku.

MpoeKkT foMmKeH rapaHTMpoBaTb OTCYTCTBUE 3HAYMMOIrO HEraTMBHOMO BO3AENCTBUS
Ha BOAHble OuopecypCbl Ha Yy4yacTKkax pPeYHoro pycna, npunerawwmx K y4acTky
pasMeLleHna Kapbepa, 4YTOo BbiTekaeT M3 TpeboBaHWA «HyreBOro» BO3L4ENCTBUSA Ha
KNOYeBblE PEXMMHbIE XapaKTEPUCTMKU BOOHOIMO OObekTa. TeM He MeHee, HeKkoTopoe
HeraTMBHOe BO3AEWNCTBME Ha BOAHble 6uopecypcbl, CBA3aHHOE C W3MEHEeHUeM
MopdonorMm peyvyHoro pycra HenocpeAcTBEHHO Ha yyacTke pasMelleHnsa Kapbepa,
A0NyCTUMO.

OTO HeraTMBHOE BO3OENCTBUE AOIMKHO OblTb ONpedeneHo B MPOEKTe KapbepHOW
pa3paboTkm C y4yeTOM BpeMeHM BOCCTAHOBMEHUS PEYHOro pycrna [0 €eCTeCTBEHHOro
COCTOSIHMS (BPEMEHM TMOSIHOrO 3aHeCeHWs Kapbepa), pacCYUTaHHOro Mo MeToauke,
n3noxeHHon B pasgene 10.3, n nognexuT geHexHon komneHcauuu. Kpome Toro, yuiepb
pblbHBIM 3anacam, BO3HMKAWOLWWA MpU NPOU3BOACTBE 3emrevepnaTtenbHblXx paboT B
BOAHbIX ObObekTax B pesynbTate AOMOMHUTENBHOIO TEXHONOrMYeckoro B3MyYMBaHUS
AOHHbIX HAHOCOB M COOTBETCTBYHOLLErO MOBLILWEHUA MYTHOCTU MOTOKa (cogepxaHusi
B3BELLEHHbIX BELLECTB), Takke NOANEXUT AEHEXHON KOMMEeHCcaLumu.

PacuyeT napameTpoB 30H pacnpoCTpaHEeHUss TEXHOMNOIMMYeCKONn MYTHOCTU B BOAHOW
cpeae HeobxoauMo NPoBOAUTL MO MeToAaM, peEKOMeHA0BaHHbLIM B pa3gerne 10.5.

8.6 [JononHuTenbHoe XuMMUYEcKoe 3arpss3HeHWe BOOHOW cpedbl B pesynbraTe

ocyuiecteneHmss nobblim HCM 13 BoAHbIX OOBLEKTOB HegomnycTMMo. B oTaenbHbix
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UCKITIOYUTENDBHBIX CyYyaax OOMOMHUTENbHOE XMMUYECKOEe 3arpsi3HeHne BOAbl AOSMKHO
OblTb 060CHOBAHO B KOHKPETHOM MPOEKTe pa3paboTkn Kapbepa U, TEM HE MeHee, JOMMKHO
cooTBeTcTBOBaThH HIB NO NPUBHOCY XMMUYECKMX BELLECTB, YCTAHOBNEHHOMY ANs1 AAaHHOIO
BoaHoro obbvekTa [2].

8.7 Taknum obpasom, npu gobblye obuiepacnpoCcTpaHeHHbIX MNOME3HbIX NCKONAeMbIX
(rpaBuin, necok, rnvHa, necyaHo-rpaBurHbIE CMECU M Op.) U3 BOAHbIX OOBLEKTOB B BMAE
PYCNOBbIX KapbepoB credyeT BblAeNUTb BOCEMb OCHOBHbLIX MoKasaTenen, KoTtopble
AOJIMKHbI ObITb YYTEHbI (PaccyMTaHbl) NPU NPOEKTMPOBAHNN Kapbepa:

1. mecto n3baTnss HCM 13 BogHOro o6bLeKTa;

2. U3BMEHEeHUs YpOBHEW BOAbI U YKNOHOB BOLHOW MOBEPXHOCTM B 30HE pa3paboTku
Kapbepa;

3. paccTosiHMA MeXay Kapbepamy unuM  Mexay Kapbepamum 1 obbekTamu
NHXXEHEPHOWN NHPaCTPYKTYpPHbI;

4. rabaputbl M 006bEM Kapbepa, BpeEMS ero 3amnofiHEHWA HaHocamu (Bpems
BOCCTaHOBJIEHUSA €CTECTBEHHOIO rMAPaBMYeCcKoro n pycroBoro pexxmMoB);

5. MecTta pasMelleHMs KapbepOB Ha akBaToOpuM BOAHbIX OOBLEKTOB, Kak hbakTop
BNUSAHWUS Ha BOAHble Buopecypcbl 1 cpeady ux obutaHus;

6. NPOJOIMKMUTENBHOCTL pa3paboTkn KapbepoB Ha akBaTOpPUW BOAHbLIX OOBLEKTOB,
Kak dpakTop BIMSIHUSA Ha BOAHble BMopecypchl 1 cpeay nx obuTaHus;

7. 3arpsasHeHHocTb O TaxkenoiMum MeTannamu n HedtenpogyktaMu, kak goakTop
BNUSAHMS Ha BOAHble Buopecypcbl 1 cpeay ux obutaHus;

8. TexHonormyeckass MyTHOCTb npu paspaboTtke kapbepa HCM, kak dakTop

BNUSIHWS Ha BOAHble GUopecypchl 1 cpeay Ux obuTaHus.
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9 CocTaB UCXOAHbIX AaHHbIX ANA opraHusauum oobbiyn HCM

9.1 B coctaB ucxogHOW MHGOPMaLMM W [OaHHbIX, MUCNOSIb3yeMbIX MpPU pasHbiX
cxemax passegkm n gobelim HCM gnst oueHkM JOnyCTUMOrO BO3AEWCTBUS HA BOOHbLIN
00beKT, BKMOYAKTCA AaHHble, XapakTepuaylowme quanko-reorpacmyeckme ycroBus
BGaccenHa BogHOro 00bekTa, W AaHHble MO FMAPONIOrMYECKOMY, FMAPABANYECKOMY U
PYyCrnoBOMYy peXumMam BOAHOro obbekta, a Takke WMHpOopMaums O ero X0o3sMCTBEHHOM
NCMOSTIb30BaHNN U 3KONOMMYECKOM COCTOSHUMN.

CocTtaB ncxogHon mHdopmaumMm Onst y4acTKOB pPeknm B ObITOBOM COCTOSAHWUW, LMK
BOOOXPaHWUINL, 30H MEepPeMeHHOro nognopa OT BOAOXPAHUIMULL M Y4aCTKOB HUKHUX
obedoB 'DC BKNtoYaerT:

_ m3mKo-reorpadmnyecKyto xapakTepmucTuky baccenHa peku;

- MaTepuanbl U3bICKaHWUI NPOLUSIbIX NeT;

- KpynHOMacCLTabHbIN KapTorpadguyeckumin MaTepwan, MaTepuansl
A9POKOCMUYECKMX CBHEMOK pasHbIX feT M MNOBTOPHbIX Tonorpauyecknx CbeEMOK,
rfioyMaHcKue KapTbl (Ha CyAOXOAHbIX pekax);

- CBeEHNS O reonorMyeckomM CTPOEHUM yYacTKa peku;

- MaTepuanbl KOMMSIEKCHOW reosioro-rmporeosiornyeckon CbeMKM [[Ha Yy4acTka
AONVHbI pekn B panoHe npefgnonaraemon paspaboTtkm kapbepoB HCM ¢ ykasaHuem
rpaHnL, 3TUX Kapbepos;

- CBEEHNS O FOPHO-re0STIOMMYECKNX YCIOBUAX N FOPHOTEXHUYECKMX OCODEHHOCTSX
paspaboTkmn mectopoxaeHnin HCM;

- NNaH COBPEeMEHHOW pycnoBon (rmagporpaduyeckon) cbemkm (macwtad 1:1000—
1:10000, B 3aBUCMMOCTM OT LUMPWUHbI PyCra) y4yacTka pekn B panoHe npeanosiaraemomn
paspaboTkm kapbepoB HCM ¢ ocBelueHnem 6eperoson nonockl 100-150 m 1 ykasaHnem
MECTOMNOSIOXKEHUA U rPaHuL, NPOEKTUPYEMbIX KapbepoB. [fiMHa BEPXHEro yyacTtka pekwu,
pPacrnonoXeHHOro BbIle MO TeYEeHU OT npegnonaraemMoro Mecrta paspaboTku BepxHero
kapbepa HCM, pormkHa BKMoYaTb CbEMKY HE MeHee 3-4 pycrnoBbiXx Makpodopm. [nuHa
HWKHEro YyyacTka peKu, PacCrnofIOKEHHOIO HMXKE MO TEeYEeHWo OT MecTa paspaboTku
Kapbepa, OOMKHa BKNtoYaTh HEe MeHee 2-3 pyCrioBbIX MakpodopmM;

- CBeEeHNsT O pexume IKchnnyataumm MNpOEKTUPYEMbIX U CYLLECTBYHOLLMX
rMMOPOTEXHUYECKUX COOPYXEHUM U O BO3MOXHOM BIIMSIHUM 3TUX COOPYXEHUW Ha XoA
pycrnosbixX gedopmauui, B TOM 4YUCMEe U Ha ydacTKe pekn B pavioHe npegnoriaraemomn
pa3paboTkn kapbepos HCM,;

- CBeeHund o cygoxonctee, yiecocnyjiase n ap.,
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- cBeeHus O pbI6OX0O3ANCTBEHHOM 3HAYEHUN PEKMU;

- CBEEHMS1 O HanNU4nKn 3anoBegHbIX 1 0COB0 OXpaHAEMbIX 30H;

- CBeeH1s O TOpOXMMMUYECKOM, PUIUKO-XUMNYECKOM U CaHUTapPHO-TIMIIMEeHNYEeCKOM
COCTOSIHMM MOBEPXHOCTHbIX BOA;

- CBeeHMs O 3arpA3HEHNN FPYHTOB;

- MaTepuanbl N0 YPOBEHHOMY PEXUMY peKn B panoHe paspaboTkn kapbepos HCM
(xapakTepuCThKa YPOBEHHOMO pexunma pekn, MakCumaribHble rogoBble YpOBHM Boabl 1, 2,
10, 25 n 50 % obecnevyeHHOCTH; MaKCUMarnbHble YPOBHM BOAbI B NeEpUOS NeTHe-OCEHHEN
MEXEHU 1 B 3UMHWUIA Nepuos; MUHUMasbHbIE YPOBHU BOAbI);

- CBEEHMNS 0 BO3OENCTBMM TEXHOrEHHbIX (DAaKTOPOB Ha rofOBOWN X044 YPOBHS BOAbI;

- cBeeHus 06 aKCTpeMarnbHbIX 3HAYEHUSIX TMAPOMETEOPOSIONNMYECKNX XapaKTEPUCTHK,;

- cBeAeHus o] Hanu4nm " xapakrepe NposiBIEHUs onacHbIX
rMapoMeTeoporiorMyeckux NPoLEeccoB U SIBIIEHUN,

-CBeAeHns O  B3aUMOBIUSIHUN rMOpPOMETEOPOSIONMYECKUX  YCIOBUM n
3KCNNyaTUPYEMbIX COOPYXEHMK, B TOM YMCIIE U O XapaKTepe B3aUMOLEWNCTBUSA ITUX
COOPY>XEHWUIN 1 pyCrnoBOro npoLecca;

- COBMELLEHHbIE NPOJoSibHbIE NPOMUIN BOAHOM MOBEPXHOCTU HA y4yacTKke pPeku B
panoHe npeanonaraemon pa3paboTkn KapbepoB 3a pa3Hble roabl;

- IPOJOSbHbLIM  NPOUITE BOAHOW MOBEPXHOCTM Ha Yy4vacTKe pPekn no MeTkam
ropusoHTa Bbicokux Bof (FBB);

- MaTepuanbl NO pPeXuMMy CTOKa pekn B panoHe paspaboTkm kapbepos HCM
(xapakTepucTka ycrnoBun OPMUMPOBAHUSA FOAOBOr0 CTOKA pPEKW; CBeOAeHus O
pacnpegeneHnn cToka no ce3oHam U Mecsiuam; MakcumarbHble pacxodbl Boabl 1, 2, 10 un
50% obecnevyeHHOCTU; MUHUMAarbHbIE pacXodbl BOAbl SIETHEN U 3UMHEN MEXEHN);

- MaTepuanbl MO PEXMMYy CTOKa B3BELUEHHbIX M LOHHbIX HAHOCOB Ha y4acCTKe peku
(xapakTepucTMka CTOKa HAHOCOB Ha Yy4acTKe pPeKu; rpaHyrioMeTpUYECcKUA COCTaB
B3BELUEHHbIX M BMEKOMbIX HaHOCOB, LOHHbIX OTIIOXEHWIW; CBEOAEHUSI O BHYTPUrOAOBOM
pacnpefeneHMm CToka 3TMX HaHOCOB W MYTHOCTU BOAbl; CpedHue W MakcuMmarsbHble
HabnaeHHbIE 3a MHOFONETHUA Nepuon pacxodbl B3BELUEHHbIX W BIIEKOMbIX HAHOCOB,
MYTHOCTW BOAbI);

- MaTepuanbl Mo rMapaBNMYECKOMY pPeXmMy YyyacTka peku B pasHble dasbl
rMOposiIorM4ecKkoro pexxmma (nnaHbl NOBEPXHOCTHBLIX M AOHHbBIX TEYEHU Ha y4acTKe pPeKu;
rmgpaBnuyeckasl CTpyKTypa noTtoka B y3rax pasBeTBIIEHUS IMTAaBHOMO pycra Ha pykasa U B
panoHax rmapoTEXHNYECKNX COOPYKEHUI; CBEAEHUSA O pacnpeneneHne CKopocTen TedeHus

Mo BEPTMKamnu B XxapakTepHbIX MMApPOCTBOpax);
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- MaTepuarnsl N0 PeXmnMy PycrioBbiX U NMONMEHHbLIX AedopMauum Ha y4acTke Peku B
pavoHe npeanonaraemon paspaboTkm kKapbepoB HCM  (rugpomopdhonormyeckas
XapakTepucTmka yyacTka peku; cBedeHusi 06 MHTEHCMBHOCTW PYCMOBbIX U MONMEHHbIX
AecopMaLmn U Ux BAUSHUN Ha YCITOBUS XO3SMCTBEHHOMO MUCMOSb30BaHUSA PEKU; OnucaHune
MECTHbIX PaKTOPOB, BIUAIOLLMX Ha XapakTep Mopdonorndeckoro obnmka pycra v nonmbl 1
Ha 0CoBGeHHOCTM ux aechopmaumii, B TOM YMCNE U O BAUSHUN CyOOXOOHbIX NPOPE3EN U Yxe
pa3paboTaHHbIX kKapbepoB HCM);

- COBMELLEHHble NPOoAOSibHblEe MPOUM AHa MO NMHUMKM Haubonbwnx ryouH Ha
yyacTKe peku 3a pasHble rogpl;

- COBMELLIEHHbIE MnonepeydHble npodunv pycrna ydactka pekM B XapaKTepHbIX
CTBOpax 3a pasHble roasbl.

9.2 [lononHUTENbHO K NepeYvncrieHHbiM MaTtepmnanam npu passegke n goboium HCM
13 BOAOXPaHUNULL, HeOBX0aUMbI:

- MaTepuanbl MO  MMOPOMETEOPOSIONTMYECKOMY  PEXUMY  BOAOXpaHUNUWA W
ANHAMUYECKNM SIBNIEHNAM B 3TOM BOLOEME;

- nonepeYyHble Npogunn BogoeMa ¢ ykazaHMeM rpyHTOB U reoriorm4eckoro CTpoeHns
Oeperos n gHa Bogoema B panioHe mectopoxaeHmin HCM;

- MaTepuarnbl Mo arfemMeHTam pexuma YpOBHS, BETpa, BOSTHEHUS U TEYEHUIN, a Takke
Nno pacyeTHbIM 3HAaYEHUAM 3NIEMEHTOB pPeXnma pasHon NOBTOPSEMOCTH;

- CBEEHNA O TeYEHUAX B 30HE NPUOPEXKHOrO MenkoBoabs 1 6eperoBbix OTMENeN;

- cBefeHna 0 BeperoBbix NepedopMUPOBAHUAX N BbICOTHbIX AedopMaumnsax aHa;

- cBedeHns o BAOONbOEpPEeroBOM MnepemMeLlleHnn HaHOCOB (rpaHyfioMeTpPUYECKUin
COCTaB HaAHOCOB; pacnpeneneHve MyTHOCTM MO BEpPTUKanNu U WnpuHe GeperoBon oTMenu;
3NleMeHTapHble pacxodbl B3BELLUEHHbIX HAHOCOB; 3aBMCMMOCTb CpedHen MyTHOCTUM OT
onpegensowmnx akTopos; pacxodbl LOOHHbIX HAHOCOB M MX CBA3b C B3BELUEHHbIMU
HaHOCaMu; CE30HHasi U rogoBas N3MEeHYMBOCTb BAOSNIbOEPEroBbIX NepemMeLLeHin HAHOCOB);

- MaTepuansl N0  rMAPOMETEOPOSIONTMYECKOMY  PEXUMY  BOAOXpaHUNUWa W
AVNHaMUYECKNM SIBIIEHUSAM B 3TOM BOJOEME B panoHe yxe pa3paboTaHHbIX KapbepoB (npwu
NX Hanu4mm).

9.3 CocTtaB AOMNONHUTENBHOM UCXO4HOM MHGOPMaLMn Npu npoekTuposaHum HOB B
30HE NepeMEHHOro nNoanopa oT BOAOXPaHUIMLLA BKITHOYaET:

- MaTepuansl Mo rMOpPOMEeTEeOopPOsIoOrMYEeCKOMY pPeXnMmy, PycrnoBOMYy npoueccy W
APYruM OWHaAMUYECKUM SIBIIEHUSIM B 30HE MEepPeMEeHHOro noanopa OT BOAOXpaHunuwia, B

panoHe mectopoxaeHuin HCM;
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- Matepuarnbsl Mo U3MeHeHUI0 MOPdONorMM pycna B 30He BbIKITMHUMBAHWA Noanopa u
perpeccnBHON akKymMynsumu,

- cBefeHnsa 06 MHTEHCUBHOCTU NepepaboTkm Geperos;

- CBEEHNA O KOJNIMYECTBEHHbIX XapaKTepUCTMKaxX W 3aKOHOMEPHOCTHAX pasBUTUSA
MOpPdOnorM4ecknx obpasoBaHuii;

- CBeleHNA O PYCIOBbIX NpoLeccax Ha MPUYCTbEBbIX y4acTKax NPUTOKOB;

- CBeleHNs 0 NoATOMNMEeHUN TEPPUTOPUN;

- NNaHbl CKOPOCTEN TeYeHUM Mpu pasHbiX BETPOBOM W YPOBEHHOM peXMMax
BOAOXPaHUNULLA;

- COBMELLEHHble NPOAONbHbIE NPOGOUIIM BOAHOM NOBEPXHOCTU 3a pa3Hble ropl;

- COBMELLEHHbIE MPOAOMbHbIE NPOUNM AHA MO NIMHUKM Haubonblunx ryouH 3a
pasHble roasbl;

- COBMELLEHHbIE MornepeyvHble Npodunn AHa B XapaKTEpHbIX CTBOpPaxX 3a pasHble
rogbl;

- KPUBbIE TPAHYNIOMETPUYECKOrO COCTaBa B3BELUEHHbIX W BJIEKOMbIX HAHOCOB U
AOHHbIX OTNOXEHWI B Pa3nMyYHbIX YacTAX 30HblI MEPEMEHHOr0 noamnopa OT BOAOXpaHUnuLa.

9.4 CocTaB ncxogHom nHopmauumn Npy NPOEKTUPOBaHUN KapbePOB Ha Y4aCTOK PeKu
B HMXHeM B6bedhe MNOC AONONMHUTENBHO BKIIOYaET:

-CBeEeHNA O pexume IKchnyatauunm MpOeKTUpyeMblX U CYLLECTBYHLLMX
NHXXEHEPHbIX COOPY>KEHUM 1 O BIINAHMM 3TUX COOPYXEHMI Ha X0, PYCMNOBbIX AedopmaLnnii B
HWKHeM Obede MAC, B TOM yucne n B panoHe npegnosiaraemon paspaboTku KapbepoB
HCM;

- XapaKTepuUCTUKy M3MEHEHWSI eCTECTBEHHOIO PYCroBOro (Tuna pycroBoro npotecca)
N TMOposiIorM4ecKoro pexxmmMoB pekn B HUXKHeM Bbedbe M3C;

- MaTepuarnbl M0 YPOBHEHHOMY PEXMMY y4acTKa PEKN HUXKE CYLLECTBYHOLLEN NNOTHHbI
M3C B ecTeCTBEHHbIV NEpPUO PasBUTUS PEKU U B NEPUO, PErYNIMPOBAHNA CTOKA;

- JaHHble NO YPOBHAM M pacxofamM BOAbl Ha 3HAYUTENBHOM MPOTSXKEHUM B 30HE
BNUSIHUSA HWXHero 6bedba Ha TpaHcopmaumio pycna npy pasfuyHbIX pexmnmax paboThbl
rmapoysna;

- COBMELLEHHbIE NPOAOIbHbIE NPOMOUIM AHA U BOAHOW NMOBEPXHOCTUN Ha yYaCTKe peku
B HWKHeM BGbedbe 3a pasHble rofbl;

- KPUBbIE CBSI3N PaAcXodoB BOAbl C YPOBHSIMM B HWXKHEM Obedpe 3a MHOroneTHui
nepuog BpEMEHW, BKIoYasa YCNoBust SKCNIyaTauumn BOAOXPaHUNULLA;

- Matepuanbl nNo obLiemMy pasmbiBy OHA HA NPUMNIOTUHHOM y4acTke HuXHero bbeda

C;
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- Matepuansl No pasBUTUIO PYCrOBbIX U NOUMEHHBLIX AedopMaLMi Ha 3HAYUTESNTbHOM
Nno NPOTSXXEHHOCTU y4acTKe PeKkn B 3aBUCUMOCTU OT BEMUYUHLI PEKU, BUAA peryrnmpoBaHus
n pexuma pabotbl OC;

- CBeleHNsa O Xxapaktepe Aedopmaunii NNecoBblX fOWMH MU NepeKkaTtoB B HWXKHEM
obede;

- CBeleHNS O BIIMSIHUM BOJSIH MOMYCKOB Ha XapaKkTep pycroBblX nepedopMmnpoBaHuim;

- CBEEHNA O BMUAHUN OHOYrNYyOMTENbHbLIX PaboT NpW BbINOSIHEHUN CYAOXOOHbIX
npopesen B HMKHeEM Bbedre Ha X0 pycrnoBbIX Aedopmauunn U pekpeaumoHHbIe YCIOBUSA Ha
paccMaTpuBaeMOM y4acTKe peku;

- CBEEHNA O pasBMTUM PYCRoBbIX AedopMauuin B panoHe yxe paspaboTaHHbIX
kapbepoB HCM (npu nx Hanu4uum);

- CBeleHNH O pYCroBbIX NepedopMUPOBAHNAX MPUYCTLEBBLIX Y4aCTKOB NPUTOKOB;

- Matepuarnbl Mo pexunmy cToka B3BELUEHHbIX U JOHHbIX HAHOCOB;

- Matepuansl HabnaeH 3a NPOLLECCOM BOCCTAHOBIIEHUSA Ha yvacTke peku obLiero
BanaHca HaHOCOB;

- CBEEHNA O TreoMeTpPUYEeCKUX W OUHAMUYECKUX XapaKTePUCTUKaX IPO3NOHHO-

aKKyMYNATUBHbIX 0Opa3oBaHUi B HMXHEM Bbedbe (B pycne un Ha nomme).
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10 OnpepeneHne TUNa pycrnioBoro npouecca, oueHkKa nnaHoBbIX Agecdopmaymi

M XapaKTepUCTUK TPaHCNopTa HAHOCOB Ha y4YacTKax foobbiyn HCM

10.1 Tunbl pycnoBoro npouecca u oueHKa NnaHoBbIX AedopMauuin pycen u

noum

10.1.1 MNpwu paspaboTke npoekta Aobbidm HCM un3 pycen v nonm pek u Bbibope
MECTOMOMOXEHNST M rabapuToB pPeEYHbIX KapbepoB HEOOXO4MMO y4uuTbiBaTb CXEMbI
pycrnoBsbix  nepedOpMUPOBaHUNA, CBOWCTBEHHblE  y4acTkaM peK C  pasHbiM
MOPdONOrMYeCKNM CTPOEHUEM UX pyCen 1 NOMM.

Bce pasHooGpasne TMNOB pycnoBoro npouecca (MopdosiorMyeckoro CTPOeHUs
pPeYHbIX pycen UM CXeM WX nepedopMUpOBaHNA)  COrMAcHO  CyLEeCTBYHOLMM
Knaccudgukaumsim CBOASATCA K TPeM OCHOBHbIM PasHOBWOHOCTAM pycen: OQHOPYKaBHbIM
NPAMONMHENHBLIM, M3BUNUCTLIM (MEeaHAPUPYIOLWNM) U MHOropykaBHbIM. Tunudaumsa U
aetanuanpyeT yKkasaHHble pPasHOBUOHOCTM, BblAensass B COCTaBe MNPSMOSIMHENHbIX
OLHOpYKaBHbIX pycen pAsa Tuna (NIEHTOYHO-TPAa0BbIN U NOBOYHEBLIN), B COcCTaBe
MeaHapupylwmnx pycen — Tpu (OrpaHn4yeHHoe, CBODOOAHOE W He3aBepLUEHHOe
MeaHApUpPOBaHME) M B COCTaBe MHOMOpyKaBHbIX pycen — ABa Tuna (pycrioByro
MHOrOPYKaBHOCTb UMW OCEepenKoBbIA TUM M MNOMMEHHYHD MHOropykaBHOCTb). OnucaHue
nepedYncrieHHbIX TUNOB PYCIIOBOro nNpolecca NpeacTaBneHo B NpunoxeHun B.

YkasaHHble TUMbl PYCNOBOro npoLecca BCTPeYarTCa Takke Ha pekax npearopHon
30HbI. [1pn 3TOM, B pacLUMPEHNSIX TOPHbIX AOSIMH U NMpU BbIXOAE PeK U3 ropHon obnactu B
npearopHyo AOMOMHUTENbHO BbIAENSAOTCA ewe ABa Tuna pycrnoBoro npouecca —
AOoNMHHOEe BnyXgaHue M ropHas fnoMMeHHasi MHOropykaBHOCTb. OnucaHue aTux TUMNoB
Takke nNpeactaBfeHo B NpunoxeHun B.

10.1.2 MNporHo3 nnaHoBbIX Aedopmaunin pycen M NOWM peKk Ha 3afaHHbIN CPOK
COCTaBMSETCA Ha OCHOBAHWW COBMELLEHWUS MNIIAHOB PEYHOro pycra, BbINOSMIHEHHbIX B
pasHble rodbl, U 3KCTPanonAuuM Ha 3TOT CPOK 3HAYEHUSA CMeLLeHNa Geperos U KOHTYpPOB
MOP(ONOrMyecknx 3NEMEHTOB pycra, 3adUKCUMPOBAHHOIO 3a MPOMEXYTOK BpPEMEHU
Mexgy cbeMkamu. [1ocCToBEpPHOCTb NPOrHo3a CyLeCTBEeHHO BO3pacTaeT MNpu Hanmynm Tpex
pa3HOBPEMEHHbIX CbeMOK, B TOM 4uUCre OOHOW, BbIMNOSIHEHHOW Ha  MOMEHT
npoekTnpoBaHus kapbepa HCM.

CoBmelleHe nnaHOB  BbLINOSIHAETCA MO KOOPAMHATHOW  CeTke unu Mo
HEN3MEHSIOLMM CBOEro MOMOXEHUA AeTansgM MECTHOCTM MpU OLMHAKOBbIX (HU3KUX)

YPOBHSAX BOAbI (Cpe3Kax).
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OKkcTpanonvpysi CMeLeHNe XapaKTepHbIX TOYEK pycrna Mno HanpaBfeHuto U Mo
YMCMOBOMY 3HAYEHWUIO, MOSYYaOT NOSIOXKEHNE pycna Ha NPOrHO3NpyeMbli Cpok. Mpu aTom
Heo6XxoanMo NpuHMMaTb BO BHMMaHWe o6CTosTeNnbCTBa, CNOCOOHbIE M3MEHUTL XapakTep
pycrnoBbIX AedopmMaumnii, B YaCTHOCTU, NPUBNMXKeHMe ydacTka pycrna K KOpeHHOMY CKMOHY
AONVHBbI MMM OCTaHuy, obpasoBaHMe ChPSAMIISOWMX MPOTOKOB MeXdy CMEXHbIMM

n3nyvynHamum n gp.
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10.2 Pacu4€Tbl NOABUXXHOCTU PYyCIIOBOro annBuanbLHOro matepmana,

XapaKTepUCTUK PYCNOBbLIX MUKPOGOPM U pacxoAa AOHHLIX HAHOCOB -

10.2.1 [ina oueHkn BMOOB TpaHCNOpPTa HaHOCOB B pekax (BneveHue, canbtauus,
B3BELUMBAHME) Ha YyyacTkax pas3paboTKM peyvHbIX KapbepoB M UX Yy4Yé€Ta Npu pacdeTax
3aHoCMMOCTK pycrioBbiX KapbepoB HCM Ha pekax crnegyeT nonb3oBaTbCs hopMyriamu
XapaKTEePHbIX 3HA4YEHWI BEPTUKANBHOM KOMMOHEHTbI MyNbCaLMOHHON CKOPOCTM NOTOKA

Vepe = 0,41V, (10.2)
rae  Vepe - OCPEOHEHHOE BO BpEMEHU U MO rnybuHe notoka H, M, 3Ha4yeHne BepTuKarnbHOM
KOMMOHEHTbI CKOPOCTM MOTOKAa, M/C,

Vuaxcpe. = 1,28:Vx , (10.2)
rae Vuwaxcpe - OCPEAHEHHOE MO rMybvHe MakcuMarnbHOe 3HayeHWe BepTUKarbHOW
KOMMOHEHTbI, M/C,

v._ =175V, (10.3)

Makc

ro€ Vmax — Hambornbllee BO3MOXHOE Mpu LOaHHOM [MAPaBIIMYECKOM pPEXUME 3HAYeHue
BEPTMKANbHOW KOMMNOHEHTLI, M/C, B 30He (0,15+0,40)H oT aHa noToka

V. =4gHI, (10.4)
roe V- — QuHaMmyeckas CKopocCTb, M/C, | — YKITOH BOOHOW NOBEPXHOCTU NOTOKA.

10.2.2 Bug [OBwKEHUA HaHOCOB YCTaHaBnMBaeTCs MNYTEM  COMOCTaBMEHUd
XapaKTepHbIX 3HAYEeHUN BEPTUKANIbHOM KOMMOHEHTbl CKOPOCTU MOTOKa, onpeaensembix C
nomowbto 3asucumocten (10.1) — (10.4) ¢ rmgpaBnNUYEcKoM KPYMHOCTbI YacTul, w, M/c,
onpegensiemon no Tabnuue 10.1an 10.16.

TpaHCnopT HAHOCOB OCYLLECTBIISIETCS B CReayrLwux Bugax npy ycriosuu:

W > Vax - HQHOChI NepemMeLaroTca B oopme BreveHust rno aHy;

Vimax = W 2 Vyax cp.e. - HAHOCHI NepemMeLlaoTcs B opme canbtaumm Bonmnsm aHa;

Vimax £ W < Vyaxepe - CanbTUPYIOLLIME YacTuLbl OOCTUraloT cepeduHbl rnyouHbl
noToka;

W > Vg e - HAHOCHI NMEPEXOAAT BO B3BELLUEHHOE COCTOSIHME M PacnpOCTPaHAOTCA Ha

BCHO rnybuHy NoTOKa.

npe,El,CTaBJ'IeHHbIe B 3TOM nopgpasgernie MeTodbl pacyeToB OMMparTCA Ha NOJNOXeHUA,

noapo6bHO M3noXxeHHble B HopMmaTuBHOM AokymeHTe CTO Y T 08.29-2009
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Tabnuua 10.1a — M'mgpasnuyeckasi KPYNHOCTb YacTUL, HAHOCOB W, M/C, AuameTpoMm d, Mm,

npv NaMMHapPHOM 1 NepPexXoaHOM pexnmax ocaxaeHus

CTO 52.08.31-2012

MpvBEAEHHBIN Temnepatypat, °C
avametp
d, Mm 0 10 20 30
0,030 0,000451 0,000617 0,00080 0,000999
0,040 0,000800 0,00109 0,00141 0,00176
0,050 0,000125 0,00168 0,00219 0,00271
0,075 0,00276 0,00371 0,00469 0,00569
0,100 0,00476 0,00625 0,00774 0,00912
0,125 0,00713 0,00914 0,0110 0,01275
0,150 0,00971 0,01217 0,0143 0,0165
0,175 0,01241 0,0152 0,0178 0,0202
0,20 0,01518 0,0184 0,0213 0,0241
0,30 0,0266 0,0315 0,0360 0,0400
0,40 0,0385 0,0452 0,0507 0,0555
0,5 0,0508 0,0584 0,0646 0,0694
0,7 0,0745 0,0822 0,0890 0,0943
0,9 0,0953 0,1038 0,1102 0,1143
1,0 0,1045 0,1129 0,1196 0,1237
1,4 0,139 0,146 0,151 0,154
1,8 0,167 0,173 0,178 0,180
2,0 0,180 0,185 0,189 0,190
2,5 0,210 0,212 0,212 0,212

Tabnuua 10.16 — Nmaopaenuyeckas KpYnHOCTb W, M/C, YacTuL, HAHOCOB AMameTpoM d, MM,

npu TypOYyNeHTHOM pexnme ocaxaeHus

MpuBeaEHHBIN Mppasny- MpuBeaEHHbIN Mppasnu- MpuBeaEHHBbIN Mvppasny-
yeckast yeckas yeckas

AnameTp KPYMHOCTb AnameTp KPYMHOCTb AnameTp KPYMHOCTb

d, mm d, MM d, mm

w, m/c w, m/c w, m/c
3,0 0,232 7,0 0,355 40 0,848
3,5 0,251 8,0 0,379 50 0,948
4,0 0,268 9,0 0,402 75 1,161
45 0,284 10,0 0,424 100 1,341
5,0 0,300 12,0 0,465 150 1,642
5,5 0,315 15,0 0,519 200 1,897
6,0 0,328 20,0 0,600 250 2,120
6,5 0,342 30,0 0,735 300 2,323
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KonnyecTBeHHO, OTMEeYeHHbIEe YCINOBUA pasrpaHUyYeHns BUOOB TpaHCNopTa HaHOCOB
B PEKax MOXHO Bblpa3uTb CrieaytoLmnm odpasom:

V+« Iw < 0,2- JOHHbIE OTNOXEHUSA HE OBUXKYTCS;

0,2 <V« /w <0,57 - BneveHve yactuu rno gHy;

0,57 <V« /w <0,78 - canbTtauma 4YacTtuy, BONn3un gHa;

0,78 <V: /w <2,43 - canbTaums 4o cepenmnHbl rMybuHbl NOTOKa;

Vs« Iw >2,43 - B3BELUMBaAHNE HAHOCOB Ha BCHO MNyOMHY NoTOKa

10.2.3 YcnoBusa HapyLleHUsi YCTOMYMBOCTM M Hayana OBWXKEHWA 4acTuy, Ha [He
BOAHbIX MOTOKOB OMNpPedesniaTCs Takke KPUTUYECKMMU 3HAYEeHUSIMU CKOPOCTWU MOTOKAa, Tak
HasblBAaeMbIMU «HEPaA3MbIBAOLWUMN» CKOPOCTAMU, WU MNPOSABIAITCA cneumpuyeckn Ha
PaBHUHHLIX pPeKax W pekax ropHO-NpPenrOpHON 30Hbl, CIIOXEHHbIX, COOTBETCTBEHHO, W13
necyaHoro 1 rpaBUNHO-ranevYHoro MaTtepuana.

Menkne u KpynHble MecyaHble 4YacTulbl Ha [OHE pPaBHWHHBIX pPeK NpuxogaT B
ABWXKEHME npu 6nm3kux abComnoTHLIX 3HAYEHUAX CKOPOCTU MNOTOKa, obecneudnBatoLmx
OBWXKEHME BCEN CMECWU JOHHbIX OTIIOXEHUA U OBWXEHWE MecyaHoro martepmarna B peke C
pasnn4yHoOM MHTEHCUBHOCTbLIO NOAAEPKMBAETCH B TeYEeHMe BCEro roaa.

Menkne n KpynHble ppakumMm rpaBUNHO-raneyvHbIX OTIOXKEHUN, craralwmx QHO pek
rOpPHO-NPEeAropHON 30Hbl, NMPUXOAAT B OBWKEHME MPU PE3KO pasnnyatroLMXCcs 3HaAYEeHUSAX
CKOPOCTM MOTOKa. [1o3TOMy Amana3oH CKOPOCTEN MOTOKa, MpU KOTOpbIX obecneyvvBaeTcs
noaBuMXKa BCEW CMECU OOHHbIX OTMIOXEHUW, B TOM YWUCIie U KPYMHbIX HAaHOCOB, BecbMa
LLMPOK MO CPaBHEHWUID C MecYaHbIMWU HaHocaMu. JTO SABMSETCA MNPUYUHON YaCTUYHOWN
NOOBWMXHOCTKN, M3OMpaTENbHOrO XapakTepa [LOBWKEHUSI PasfvMyHbIX (pakuun B CMECH
KPYMNHbIX HAHOCOB, X COPTUPOBKM Y CAMOOTMOCTKN.

CpblB  CaMOOTMOCTKM M TpaHCNOPT BCEro pPycrioBoro martepuana Ha [OpHo-
NPearopHbIX pekax B OTNUYME OT PaBHUHHBIX, UMEKT MECTO NUlb NPU MakKCUMarnbHbIX
pacxogax Bogbl obecneveHHoCTb0 MeHee 10%.

10.2.4 Ina pacyeTa HepasMbIBalOLMX CKOpOCTEN noTtoka Vo, M/C, ANs necyaHoro

mMaTepuarna pekomeHayeTcd 3aBUCUMOCTb:
V, =3,0H%*(d +0,0014)°°. (10.5)

Ona pacyeTa HepasMbIBAOLLMX CKOPOCTEW rpaBuiiHO-ranevyHoro martepuana Vo

cnegyet Nosib3oBaTbCA POPMYIION:

1
m-15(H\m |y, -y
V,=2——| — ———qd, 10.6
0 m+1 (d) \ v g (10.6)
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rae m — 3HameHaTenb MNokasaTensi CTerneHn B CcTerneHHoW copmyrne pacnpegeneHus

CKOPOCTM NOTOKa Mo BEPTUKAIN.

2
m=2.24lg dH -O.21(Ig dHJ +2.1- (10.7)

95 95

3HayeHnsa HepasMmbIBalOLWMX CKOpoCTen noToka no d¢opmynam (10.5) un (10.6)
npeacrtasneHbl B Tabnuuax 10.2 n 10.3.

Mpn HeobxogumocTM onpedeneHnss HepasMbiBalOLIMX CKOPOCTENM [ONs CBA3HOMo
rpyHTa criegyeT nonb3oBaTbcsa pekomergaunamm CO 34.21.204.

10.2.5 [nsa onpeneneHus 3HakonepeMeHHbIX AedopMaunn gHa 1 pacxoga OOHHbIX
HaAHOCOB HeobXoauMO onpefenuTb reoMeTpudeckne pasmepbl U OUHAMUYECKUe
XapaKTEPUCTUKN PYCIIOBbIX MUKPOGOPM (rpsa), K KOTOPbIM OTHOCATCS MarnouHEPLUMOHHbBIE,
BONHOOBpa3sHble AOHHbIE CTPYKTYPbl MAaCCOBOrO pacnpOCTpaHeHWs1 B pycre, CoOn3Mepumble
C rnybuHonm noToka, obpasylowmecs nNpu  CKOPOCTSX MOTOKa, NPEBbILAOLLNX
HepasmblBatoLLme. [psaoBoe ABMXKEHME PYCNOBOro MaTtepmana B pekax — OCHOBHasi hopma
TpaHcnopTa AOHHbIX HAHOCOB.

OnuHa rpag |, M, Npy YCTaHOBUBLLEMCS PEXMME OBUKEHUSA BOObI OnNpeaenseTcs no
3aBUCUMOCTH:

I-=H§/C?/g, (10.8)
roe C — koadpduumeHT Lean Ha pacyeTHOM BepTMKanNM MNpu CpPeagHEM 3HaYEeHUN YKITOHa
noToka fno WwupuHe pekn, M>>/c?;

H — rnybuHa noToka Ha BepTuKanu, m;

g = 9,81 m/c*— yckopeHve cBOBOAHOrO NafeHus..

Mpn OTCYTCTBUM AaHHbBIX O rMOPaBANYECKNX XapaKTepUCTMKax noToka, AnuHa rpsag
ycTaHoBuBLIErocst npoduns |- MoxeT ObITb NPUHATA B CPEAHEM

|- =6,5H. (10.9)

Tabnuua 10.2 — 3Ha4yeHus1 Hapa3MblBaKOLLEN CKOPOCTU NoToka Vo, M/C, B 3aBUCUMOCTU OT
rnybuH notoka H, M, Ana necyaHbix matepuanos - oopmyna (10.5)

ny6uHa OuameTp yactuy, d, Mm
noToka
H, ™ 01/02(03|]04|05]06(0,7]08|09|10]| 2 4 6 8 10

0,5 0,37)|0,38|0,39|0,40(0,40(0,41{0,41|0,42|0,42|0,43|0,48|0,54|0,60|0,64 (0,68

1.0 0,43|0,44|0,44|0,45|0,46(0,47(0,47|0,48|0,49|0,49|0,55|0,63|0,69|0,74|0,78

15 0,46|0,4710,48|0,49/0,50{0,51(0,51|0,52(0,53|0,54{0,59|0,68|0,75|0,80|0,85

2,0 0,49/0,50/0,51|0,52|0,53|0,54(0,54|0,55(0,56|0,57{0,63|0,72|0,80|0,85|0,90

2,5 0,51(0,52|0,54|0,54(0,55|0,56(0,57|0,58{0,59|0,60(0,66|0,75|0,83|0,89|0,94

3,0 0,53|0,54|0,56|0,56|0,57(0,58(0,59|0,60|0,61|0,62|0,68|0,78|0,86|0,92 0,98
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nybuHa OunameTp yactuy d, Mm
noToka

Hwm |01]|02[03|04|05[06[07|08|09|10]| 2| 4|6 | 8 |10
3,5 |0,55|0,56|0,57|0,580,59|0,60]0,61[0,62|0,63]|0,64(0,70|0,80(0,89[0,95|1,01
4,0 |0,56/0,58/0,59]0,60(0,61]0,62]0,62(0,63|0,640,65|0,71]0,82[0,91|0,98(1,04
45 |0,58[0,59]0,60]0,61(0,62]0,63[0,64|0,65|0,66[0,67|0,72[0,84|0,93]1,00(1,06
50 |0,59(0,60[0,62|0,62[0,63[0,64|0,65[0,66|0,67|0,68(0,76|0,860,961,02|1,08
6,0 |0,61[0,62(0,64]0,65(0,66|0,67|0,68[0,69]0,70/0,71[0,78(0,89(0,99[1,06]1,12
7.0 |0,63[0,64(0,66|0,67(0,68[0,69]0,70[0,71]0,72]0,73[0,81]0,92(1,02[1,10(1,16
80 |0,65/0,66|0,68]/0,69(0,70(0,71]0,72[0,73]0,74[0,75[0,83]0,95[1,05[1,12[1,19
9,0 |0,66(0,68(0,69]0,70[0,71[0,72]0,73[0,74]0,76(0,77[0,85|0,97 [1,08[1,14|1,22
10,0 |0,68[0,69(0,71]0,72[0,73[0,74|0,75[0,76]0,77|0,78[0,87]0,99[1,10[1,18] 1,25
11,0 |0,69[0,71[0,72]0,73[0,74[0,75|0,77[0,78]0,79]0,80(0,88[1,02[1,12[1,20] 1,27
12,0 |0,70[0,72[0,73|0,74[0,76[0,77|0,78[0,79]0,80[0,81[0,90|1,03[1,14[1,22] 1,29
13,0 |0,72|0,73[0,74]0,76[0,77[0,78|0,79[0,80]0,81]0,82[0,91|1,051,16|1,24] 1,31
14,0 |0,73|0,74(0,75|0,77(0,78[0,79]0,80[0,81|0,82(0,84[0,93] 1,07 |1,18| 1,26 1,34
150 |0,74|0,75(0,76|0,78(0,79(0,80|0.82[0,83]0,84]0,85|0,94|1,08 1,19 1,28 1,36
16,0 |0,74|0.76(0,77|0,79[0,80(0,81|0.82[0,84]0,85]0,86[0,95|1,10[1,20|1,29] 1,37
17,0 |0,75|0,77(0,78]0,80(0,81[0,82|0,83[0,84]0,86(0,87[0,96|1,11|1,22|1,30| 1,38
18,0 |0,76|0,78(0,79]0,80(0,82[0,83]0,84[0,85]0,86(0,88(0,97|1,12[1,23[1,32| 1,40
19,0 |0,77|0,78[0,80|0,81[0,83[0,84|0,85[0,86|0,88(0,89(0,98|1,13 (1,24 [1,34| 1,42
20,0 |0,78[0,80]0,81(0,82[0,84]0,85(0,86[0,87]0,88[0,90|1,00(1,14|1,26|1,35|1,43

Tabnuua 10.3 — 3HauyeHus Hepa3mblBatOLLLEN CKOPOCTM NoToka Vo, M/C, ANt KPYMHbIX
HaHocoB — ¢hopmyna (10.6)

Mnybuna OnameTp yactvu d, Mm

noToka
H, m 15 20 | 30 | 40 | 50 | 70 | 100 | 150 | 200 | 250 | 300 | 400 | 500 | 600
0,5 1,12 {1,23(1,41({1,52{1,62|1,75|1,88|1,97(2,00|2,00| - - - -
1,0 1,25 11,40|1,60(1,76|1,88(2,07|2,30|2,50|2,67|2,74(2,78|2,80|2,80| -
15 1,34 11,47|1,71(1,88|2,03(2,25|2,52|2,83|3,02|3,14|3,27|3,34|3,43| 3,47
2,0 1,38 11,54(1,79(1,98|2,22(2,37|2,66|3,00|3,26|3,42|3,54|3,74|3,90| 3,92
2,5 1,42 [1,58(1,85(2,10(2,33|2,47|2,80|3,17(3,41|3,63|3,70[4,00|4,21|4,28
3,0 1,46 [1,62]1,90(2,12(2,38|2,65|2,87|3,28|3,58|3,80|4,00|4,22|4,45|4,60
4,0 1,51 {1,68(1,95(2,19(2,40|2,71|3,22|3,43|3,80|4,06|4,25|4,56|4,86|5,00

PacueT BbICOThbI MI/IKpO(*)OpM-FpﬂLl, h/- , M, onpependarnwmnx Hapsagy C amnnmy,qoﬁ
3HaKonepeMeHHbIX KornebaHum AHa pacxon OOHHbIX HAHOCOB MpU YCTaHOBUBLUEMCA peEXNMeE
nx nepemeLlleHnd, pekoMmeHayeTCsd BbINMOJTHATb Mo (*)OpMyJ'IaMZ

Onda ManblX U cpegHunX pek, CrioXkeHHbIX N3 nec4aHoro Mmatepuana.:

hr=0,13H, (10.10)

ONA KPpYnHbIX paBHUHHbIX PEK:
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h- =011H. (10.11)
Ans mManbiX U cpeaHUX peK, CIOXEHHbIX U3 KPYMHOro necka W rpaBUMHO-raneyHoro

maTtepuana, B AuanasoHe 3HauYeHuin OTHOCUTENbHOM rnagkocTu noTtoka (30< H/d <150), no

3aBNCUMOCTH

0

h, = (0,07 \\//— + o,osz . (10.12)

CkopocCTb cMmelleHna rpsig yctaHosmBLllerocs npodpuna Cr, Mm/c, onpegensieTcs no
dopmyne:
C, =0,019V Fr? (10.13)

nUnu B M/CyT No Homorpammam (cm. pucyHok 10.1).

Cr, m/cym Cr, w/cym
1000 80000
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100 \ 40000
- 20000 \ \
. \ 10000 FA NN
190X ool M VEANEIAN
60 N\ 1\ N
30 N\ 4000 \ \\ |
\ SN
" N\ \\ 1000 A\ ~ \\\ % M/
Hl e a— £ WA i G i
6 y AN \\ ) 400 \ \ \ ™~ \-.<
HIVANEANIER. v, /e \ \\\\ ~
\ \\ \ \\ ~~——15 200 \ N \\‘-\_\\_ ,
L \ \\ \\"\11 el \ S \.‘\15
I RANI | —.
0.6 \\ 1.0 40
04 \\ ~~— 20 \ \ 2.5
\\08 ‘ \ I
0.2 ? 10 ™. \ 5
8
0,1 ™ L ~
0.08 0.6 4 .
0,06 \"\.1‘5

0,04 5 L |
1 2 4 6 8 10 12 14 16 18 1 2 4
Hwu

@
o

10 12 14 16 18
° H, m

PucyHok 10.1 — Homorpammbl 4nst onpeaeneHnsi CKOpoCTU ABMXXEHUS PYCNOBbIX
Mukpodopm Cr

10.2.6 K Bblbopy meToda u hopmynbl ANA pacyeTa pacxoda AOHHbIX (BNEKOMbIX)
HaHOCOB criegyeT noaxoautb AudpdepeHumposaHHo. CnegyeT pasnuyatb 6onbluve,

cpegHne n mManble paBHUHHBLIE PEKN N YHACTKU pPEK ropHo-npe,uropH0|7| 30HbI, CI1OXEHHbIE,
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COOTBETCTBEHHO, M3 MEeCYaHOro W rpaBuUMHO-raneyHoro martepuana, C y4eToM CTeneHu
NOABWXHOCTN  (MHTEHCUMBHOCTM) TpaHcnopTa HaHOCOB W (hopM KX NepemMeLleHus
(CTPYKTYpHbIA, BECCTPYKTYPHbIA) U B 3aBUCMMOCTU OT Hanuynsi UICXOAHOW MHopmaumm o
rMAPOIIOrMYECKMX U rTMapaBnnyecknx xapakTepnucTnkax noToka.

10.2.7 Tlpn 6e3rpsagoBoM OBMKEHUN AOHHBIX HAHOCOB B pycrax PaBHUHHBLIX PEK U
pPeK ropHO-NPeAropHON 30HbI, MMEeLWeM MeCTO NpuM HEeOOHOPOAHOM COCTaBe rpyHTa U
HEMNosfiIHOM BOBIIEYEHUN B [OBWXKEHWe Bcex (ppakumi OOHHbIX oTnoxeHun (I< VIV <1,2),
yaenbHbIA pacxoq OOHHbLIX HAHOCOB (T, Kr/(C'M), B BECOBOM BbIPaXXEHUU pPEeKOMeHOyeTCH

onpegensTb cornacHo [30]:

v 3 d 0,75
4, =0,95d 0,5(\/_0] \Y% -vo)(ﬁj : (10.14)
roe HepasmblBaroLLasi CKOPOCTb NOToka Vo, M/C, BblUMCASIETCS MO hopMyne:
V, =3,83d"*H"¢. (10.15)

B obwem criyyae MHTEHCMBHOINO ABWXEHWS OOHHbLIX HAHOCOB M6OOM KPynHOCTU B
rpsgoson chopme npu H/d > 30 B pycnax paBHWHHBIX PEK U PEK rOPHO-NPEAropHON 30HbI
(npn ycrnosun 1,2< Vo <2,5), ygenbHbIn pacxo [OOHHbIX HAHOCOB (1 B OObeMHOM

BbIPaXKEHUM - M/(C M) onpegensieTcsi no dopmyne;

g, = 0,01h, VFr? (10.16)
unu B M3/(cyT M)
V* \h
g, :31[HMJFF' (10.17)

BobicoTta rpsag B dpopmynax (10.16) un (10.17) onpegensetcs

- ANS ManbiX PeK U CPeaHMX, CIOXEHHbIX U3 necyaHoro maTtepuana — no (10.10);

- ANS KPYMHbIX paBHUHHbIX pek — no (10.11);

- ANs MarnblX U CpefHUX pek, CNoXeHHbIX U3 KpynHoro anntosus, — no (10.12);

PacyeT yaenbHOro pacxoaa AOHHbLIX HAHOCOB Or, MY/(CyT'M), AN MENKMX necyaHbIX
HaHOCOB CO cpefHuM anameTpom mMeHee 0,5 MM, nepemeltaromxca B popme rpsag npu

CcpedHnX CKOPOCTAX NOTOKa MeHee 1,5 m/c pekomMmeHayeTCsd BbINONHATL MO cbopmyne:
V 5

Ana onpegenenuns gt no (10.18) mMoxHO nonb3oBatbcst HoMorpammon gr = f(V,H)

(pucyHok 10.2).
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g- MY(cyT*Mm)
3.0 / / /// A
o N A ibs: %
IR/
23 // 71/ // 4
o VAR A AT AV 4
0.7 /S S NS SAS
0.6 S A
05 /S SS S
s S SN
NV IS/
v7/4
0.2 /
0’10,5 0,7 0,9 11 v, M/C

PucyHok 10.2 — Homorpamma gng pacyeta g no dopmyre (10.18)

[nsa pacyeTa yaensHOro pacxoga AOHHbIX (BNEKOMbIX) HAHOCOB B pekax MoryT ObITb
NCMNOMb30BaHbl Takke 3aBMCUMOCTW, MOMy4YeHHble Ana 6e3rpsaaoBoro TpaHcnopTa AOHHbLIX
HaHOCOB NN 6e3 yyeTa NX ABUKEHUNA B rpsiaoBon hopme.

B cooTBeTCTBMM C paboToii [31] yaenbHbIN pacxod AOHHBIX HAaHOCOB Ot M/(C M),

onpeaensieTcsl ¢ NOMOLLbI0 POPMYIbI:

q, = 40V-q sy (10.19)
T~ , :
[(or 1 p-1)gds [
rge V*d —  AWHaMun4veckasa CKOpPOCTb, oTBe4arLas ConpoTuBIeHnto 3epHMCTOI2
LLIepOXoBaTOCTU:
_Jg
vV, =22V (10.20)
Cd
30ecb
cy/Jg =566lg(H/A)+6,0. (10.21)

BbicoTa BbICTYNOB LLIEPOXOBATOCTM AHa B 3aBucumocTu (10.21) npyHMmaeTcs
- ans necka A=1,6dso;

- AN MenKoro rpaeus 1 KpynHoro rpaeust A=1,3dso U A=dso , COOTBETCTBEHHO.
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CornacHo pa6ote [12] ydenbHbli pacxod AOHHbIX HAHOCOB Cr, M/(c-M),

onpegendaeTca:

2,4
d, = 0,005HV V-V . (10.22)
J(or 1 p-1)gH

rae - Ans necka KpynHocTbio 0,5 < dsp< 2,0 vV, =8,5d5°(12H /3d,, );
- NSt MEeIKOro necka KpynHocTbio 0,1 < dsp< 0,50 MMV, =0,19d5! Ig(12H /d, ).

CornacHo pabote [32] ygenbHbli pacxod MAOHHbIX HAHOCOB (1, M(c-M),

onpegendaeTca:

2 3/2
gy =8Lg“2(v;-o,o47dj . (10.23)
Pr P g

OnHamudeckasa ckopocTb V=V« 34ecb onpegensietca no dopmynam (10.20) un
(10.21).
CornacHo pa6ote [33] ygenbHbli pacxod AOHHbIX HAHOCOB r, M/(c-M),

onpeaendaeTca:

3 0,25
0; =76 10'4(Lj dlv -VO)(QJ . (10.24)

Jod H
MpumeHeHne dopmynel (10.24) pekomenayetcs npu ycnosuu: d > 0,5-1,0 mm n H/d
< 5000.
HepasmbiBatowasa ckopocTb notoka B ¢hopmyne (10.24) moxeT onpenendatbcsi Mo
Tabnuuam 10.2 n 10.3.
10.2.7 [Onsa pacyeTa yaenbHOro, NOSIHOMO pacxoda pycrnoBoro matepmana (GOHHbIX U
B3BELLUEHHLIX HAHOCOB) B MecyaHbIX pycrax gr B M/(c:M) npu 6esrpsyoBoM  AHe

MCnonb3yeTcs 3aBUCMMOCTb [34]:

Vi e V., C
g =2 [ +— "j, (10.25)

Cpr-p Ciltde, w o fg
roe V«4 1 Cq onpegensietcs no coopmynam (10.20) n (10.21);
¢ — yron BHYTPEHHEro TPEHWS FPYHTa NOXa Pekn 1 paBeH 24°;
W — ruapaBnu4eckasl KpynHOCTb 4YacTul, COOTBETCTBYKOLLAA WX MeauaHHOMY
anameTpy;
e' - AMNUPUYECKNA NapameTp, KOTOPbIA B 3aBUCUMOCTU OT KPYMHOCTK YacTtuy, d, Mm,

onpeaendeTca sMnMpn4ecKn:
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d, Mmm 0,1 0,2 0,4 0,6 1,0
e' 0,140 0,134 0,128 0,124 0,120

MepBbIn uneH B ckobkax chopmynbl (10.25) onpegenseT pacxon BNEKOMbIX HAHOCOB,
a BTOPOW — pacxop B3BELLUEHHbIX HAHOCOB.

[nsa aTux e uenen Moxet 6bITb NCNoNb3oBaHa oopmMyna (cornacHo [35]):

V5
=104 2 . 10.26
i [g (pT / P 1)]2d50 ( )

OunHamuyeckaa ckopoctb V+« B popmyne (10.26), cooTBeTcTBYylOWAA MOSHOM

BENUYMHE COMNPOTUBIEHNS pycrna (CymMma COMPOTUMBAEHUA 3EPHUCTON U PSLOBON

LLIEPOXOBATOCTM), PEKOMEHOYETCS onpeaensaTb no opmyne, npeanoxeHHom B padote [12]:

c/Jg =525\ /3/av f (H/B): (10.27)
roe V=1,1510°, m/c.
BeipaxeHnune (10.27) nencteuTensHO A5 pek ¢ rpsaoBbiM penbedom gHa.
10.2.8 Mpn BecCTpyKTYypHOM TpaHCMOPTE [OOHHbIX HAHOCOB B peKax [OpHO-
npearopHon 3oHbl, korga 10 < H/dgs < 30, yaenbHbI pacxon AOHHbIX HAHOCOB (1 , Kr/(c'M),

onpegensieTcs no popmyne, NnpeanoxeHHon B pabore [36]:

qr = KV[\\//—j [1%][%)4 (10.28)

1

1
V, =3.83d3H¢E . (10.29)

roe

K — KoahpnUMeEHT, paBHbIn
npu d95/ d5o: 1
K =0.95,d,, , (10.30)
npv dgs/ dso = 1+2

K =1.53/(1.5d,, )* , (10.31)

npu dos/ dsg> 2

K =253(2d,, ) . (10.32)
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10.3 Pac4éTbl CKOPOCTU CMeLLEeHUAA BEpXHEN KPOMKU Kapbepa U BPeMEHU ero

3anoJyiHeHus

10.3.1 Ina pacyeToB CKOPOCTU CMELLEHUSI BEPXHEN KPOMKU Kapbepa N BpeEMEHU ero
3anonHeHNsa AOHHBIMW HAHOCaMM HEOBXOOUMO HanMyne cneayroLmMx MaTepuarnos:

- @HHbIX O CYTOYHbIX pacxodax M YPOBHAX BOAbl Ha yyacTke pa3paboTku kapbepa
U1 NPUBEAEHHbIX K 3TOMY Y4acCTKy 3a BCe roapl HabnogeHui;

- TOonorpaduyeckon kapTbl UMW MraHa pPycrioBOW CbEMKM, OXBaTbIBAOLMX Yy4aCTOK
pycna gnvHon 8 — 10 wnpwuH pycna;

- rpachmka CBs3N cpegHux ckopocten n rmybuH notoka V=f(H) ans xapakTtepHbIx
BepTUKanenm B  MOMEPeYHOM  CeYeHuM pycrna  Bbllle  Kapbepa,  MNOMyYeHHbIX
HenocpeaCcTBEHHbIMU U3MEPEHUSMU UMW PacYETHBIM MyTeM;

- AAHHbIX O KPYMHOCTW N COCTaBe PyCioBOro Marepuana.

10.3.2 CKOpOCTb CMELLEHMSI BEPXHEN KPOMKUM Kapbepa paccuntbiBaeTcs no dopmyne

Ck =950V, 2—f Fr, (10.33)

K
rae Cy — CKOpOCTb NepeMeLLeHns BeEpXHEN KPOMKM Kapbepa Ha pacyeTHOW BepTUKanv unu B
npegenax pacydeTHOW CTpyu nnaHa TeyeHwun, M/CyT; Vi — cpedHss CKOpOCTb NoToka Hag
rpedbHeM MUKpPOdOpMbl Bbile Kapbepa, M/c; h/hx — oTHoLWweHme BbICOTbI MUKpodopMbl hr K
rnyouHe kapbepa hi.

BbicoTa mukpocdopmbl hr onpegendetcs no ¢opmynam (10.11), (10.10) ansa
fonblunX, ManbiX U CpegHUX pek, COOTBETCTBEHHO; Fr — uucno ®dpypa Hag rpebHem
MUKPO(OPMbI BbILLE Kapbepa.

B obwem cnyyae npu pacyetax MOXeT ObITb MPUHATO HECKONbKO pacHeTHbIX
BepTMKanen no LMpuHe pycrna u COOTBETCTBEHHO MOSfy4YeHO HepaBHOMEPHOE CMeLleHue
BEPXHEN KPOMKM Kapbepa Mo (ppoHTy ee cmelleHus. [pn HeobXxoauMoCTu CTpoUTCs nraH
TeYEeHUN NO AaHHbIM U3MEPEHUA UMM MO MeTody MMOCKMX CeYeHUW B COOTBETCTBUM C
npunoxexHuvem [ .

Homorpammbl Ons onpefeneHus CKOpoCTU CMELLEeHUs] BEPXHEW KPOMKW Kapbepa B
3aBUCMMOCTU OT vncna Ppyaa, CKOPOCTU NOTOKA BbILE Kapbepa M OTHOLLEHUS BbICOTbI P
K rnybuHe kapbepa npeacTaBneHbl B NpunoxeHun .

10.3.3 lNepemellieHne BepxHeNn KpoOMKU Kapbepa La, ™, BOOMb pac4eTHOro
NpoAdOSibHMKA 3a MPOrHO3MpPYeMbl nepuos BpemeHu T,,, CyT, crnefyeT BblMUCMATbL MO

3aBCMOCTMU:
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Ly, = > i 5T, (10.34)

i=1
roe o7, —4acCTHble WHTepBarnbl BpeMeHW, OTBevallMe pPasfMYHbIM - XapakTepHbIM
AnanasoHaM HarnosnHeHus pycna, cyT.; Ckj — CKOPOCTb CMELLEHUS BEPXHEN KPOMKMN Kapbepa,
onpegensemas no oopmyne (10.33) unmno Homorpammam (npusoxeHuve [).

PacueT Lax npovsBoanTCs B CneaytoLlemM nopsiake:

- ANa 3a4aHHON KPYNHOCTU PYCIIOBOro MaTepmana ¢ ncnonb3oBaHnem tadnvubl 10.2,
AMNUPUYECKMX Unn pacyeTHbIx rpadmkoB Q=f(H) n V=f(H), a Takke pycrnoBon CbeMKu
onpefensieTcs Kputuyeckas rnybuHa hy,, U COOTBETCTBYIOLLEE eil 3HaYeHNe YPOBHSA BOAbI
Hip, M, Npu koTOPOM V 2 Vo, (Ha4ano ABMxXeHUs pycrioBoro marepuana);

- Ha OCHOBaHMM [aHHbIX HabnogeHun 3a Bce npedblaylwime rogbl CocTaBrisieTcs
Tabnuua, nMbo CTpouTCca amMnNupuyeckas kKpueas 06ecrne4eHHOCTU CYTOYHbIX YPOBHEN BOAbI
Ans 3HaveHnn H > Hy,. 3T faHHbIe rpynnupyroTcs B YacTHbIe MHTepBarbl C paBHbIMU UM
HepaBHbIMUW rpagauusiMu, 4nsi KOTOPbIX onpegenseTcs 4Yactota NOBTOPSEMOCTU YPOBHS:

P =m, /N, (10.35)

i
rae m; — KoOfIM4eCTBO CYTOK MOBTOPSAEMOCTU YPOBHS BOAbI B AAaHHOM MHTepBane; N=365n —
obLiee KONMYecTBO CYTOK 3a N —HbIN Nepuoa HabnaeHnn, neT;
- YacCTHble MHTepBarnbl BpeMeHu OT,, OTBevalolme Tem Xe CTaausM HanosnHeHus
pycrna 3a NporHo3upyembli Neproa, onpeaenstoTcs no 3aBUCUMOCTH
0T, =N P, , (10.36)
rae Npp — obLiee KonM4ecTBO CyTOK MPOrHO3MPYyeMOro Nepunoaa;
- BpeMsi 3aHeceHund kapbepa Tk 3agaHHON AnuHbl Lk onpegensieTca no popmyne
Tk =L/ Ck. (10.37)
- BpeMS MOJSIHOTO BOCCTAHOBMIEHUS OTMETOK OHa B 30He OAHOHanpaBreHHOro
pa3mbiBa pycra HuWXe Kapbepa, B criydae OTCyTCTBUS obpa3oBaHMs CaMOOTMOCTKM B Xoae
pa3mbiBa, coctaBnaeT Tpop = Tk wnn Trog =(0,2-0,8) Ty B 3aBUCUMOCTM OT CTENEHU
BMUSIHUA CaMOOTMOCTKM [Ha Ha npouecc obulero pasmbiBa pycrnia HWke Kapbepa B
pesynbTaTe nepexsata kKapbepoM PyCrioBOro matepmana.
MprMepbl pacyeTa CKOPOCTU CMELLIEHMST KPOMKM Kapbepa 1 BPEMEHN €ro 3anosiHeHUs

Ha PaBHUHHbIX M FOPHO-NPEArOPHbIX YHaCTKaX pek NpuBeAeHb! B npunoxernn E.”

* ~
MeToauka, nanoxeHHas B 10.3, npuMmepbl pacyeTa CKOPOCTU CMELLEHNA BEPXHEN KPOMKMN
Kapbepa, MOXeT TakKke UCNonb3oBaTbCs AM1S pacyeTa CKOPOCTU NepemelleHust 3aTonnsemblx B
naBofoK Me30hopM (No6oYHel, ocepeakoB, KOC) U UX (oparMeHToB npu ycnosuu h-/A = h-/hy.
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10.4 Pac4éTbl CKOpPOCTU NepemeLleHuss Me3odopmM peyHoro pycna

10.4.1 lMpwn B3aMMOOENCTBUN PYCIOBbLIX KapbePOB C 3aToMnnsieMbiM1 Me3ohopMamu
peYHoro pycna, Korga kapbep paspabaTtbiBaeTcs Bbille, HDKE WM HEeMOCPEeACTBEHHO Ha
Me3odgopmax (Mobo4HsX, ocepenkax, kocax), UM us pycna Bblbupaetcsa Bca me3odopma,
HeobX0aAMMO OLEHUTb AMHAMUYECKNE XapaKTEePUCTUKN Me30(OPM - CKOPOCTb CMELLEHUS U
BpeMsi BOCCTaHOBMEHMS.

10.4.2 na pacyeTa CKOPOCTM NepemMeLleHNa 3aTonnsembiX Me3ogopM unm ux
(oparMeHTOB MCMOrb3yeTCs 3aBUCUMOCTb:

C, =950V, .(h./A)Fr’ (10.38)
raoe C, - CKOpoCTb NepeMelLeHnst Me3oopMbl Ha pacHeTHON BepTUKanu, M/CyT;

Vr— cpeaHsisi CKOPOCTb NOTOKa Haz rpedbHAMU MUKpodopM (rpsid), NepemMeLLatoLLmxca
Nno NOBEPXHOCTU Me30hOpPMbI, M/C;

hr A - oTHocuTenbHasA BbICOTa MUKPOOPMBI;

hr - BbicoTa Mukpodopm (rpsia), M, onpegensemas no copmynam (10.10) n (10.11);

A - BbicoTa Me30hopMbl, M, ornpedensemas no Tornorpaduyeckort kapTe Wnu
PYCNoBOM CbeMKE KaK pa3HOCTb MexXay oTMeTKamu rpebHst u nogsansst Me3oqopmbl;

Fr - uncno ®pyaa Hag rpebHeM MUKPOOPMBI.

B obwem crnyyae npu pacdetax MOXeT OblTb MPUHATO HECKOSIbKO pacHeTHbIX
BepTMKanen no WwMpuHe pycrna u, COOTBETCTBEHHO, MOSTlyYEHO HEpPaABHOMEPHOE CMeLleHue
Me30)opMbl MO (PPOHTY ee ABWXKeHUA. NMnaH TeYeHurn MoXeT OblTb NOCTPOEH MO AaHHbIM
N3MEPEHNI NN B COOTBETCTBUM C NpUSioxxeHmnem I .

10.4.3 PaccTtosiHne, nponaeHHoe Me3odopMOon BAOSb pacyeTHOro NpoAosibHMKa 3a
NPOrHO3upyeMbli Nepunog BpeMeHu, crnegyeT BblYUCSATb MO 3aBUCUMOCTU:

L, = 49T, (10.39)
i=1
roe 0O, — 4yacTHble MHTepBanbl BpeMeHW, CyT, OTBevalolme pasnuyHbIM avanasoHam
HaMosiHeHns1 pycna unu crtaguam 3atonneHns mesodopM; Cpgi — CKOPOCTb NepemeLLeHns
Me30hopMbI B 3TUX MHTEpBarnax, onpegensemas no popmyre (10.38).

PacyeTbl nepemelleHns Me30(bOpM PeYHOro pycrna BbIMNOMHSKTCSA aHanormyHo
pacyeTtam B 10.3 1 d npunoxenun E (npu ycnosum hr-/A = hr/hg).

10.4.4 MNepwuop OswxeHUA Me30dopMbl (BpeMsi, 3a KOTOopoe Mmesdoopma npoxoauT
paccTosiHue, paBHOE CBOEW ANWHE, UNK Nepuog BOCCTaHOBNEHNA Me30(hopMbl Ha y4acTke

€e pacYUCTKM) MOXHO onpeaenuTb no opmyne: T=Lye; /Cy. .
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10.5 Pac4éTbl napaMmeTpoB 30H pacnpoCcTpPaHeHUs1 TEXHONTOrMYeCKON MyTHOCTH

B BOAHbIX 00beKTax

10.5.1 O6wme nonoxeHus

OueHky Bo3aencTemst obblum HCM Ha KOHUEHTpauuio HaHOCOB (MYTHOCTL) crieayeT
BbINOSHSATL C Y4€TOM TUMNa BOAHOrO 06bekTa n TexHonornm pabor.

Tun BogHOro o6bekTa onpegensdet Beaywme akToOpbl PacnpPoOCTpaHEeHUs WU
TpaHcdopMaumm Nofst MYTHOCTM OT WCTOYHMKA 3arpsi3HEeHWs, a TexHonornsa paboT
onpenensieT BpeMsi BO3AENCTBUS U UHTEHCUBHOCTb UCTOYHMKA 3arpsi3HEHNS.

Ansa uenen oueHkn BosgencTBusa obblim HCM Ha BogHble 06bekTbl MX crnegyeT
pasgenaTb Ha Gonblume U Marnble BOOOTOKM U BOJOEMBI.

B Gonblumx BOOOTOKaxX Mpy pacyeTax pacnpocTpaHEHUss TEXHONOrMYECKOM MyTHOCTH
WCTOYHMK 3arpsi3HEHUSI paccMaTpUBAETCHA KaK fOKarbHbIA UAN TOYEYHbIN B MOMNEPEYHOM
ceyeHMn notoka. Begywwmmn daktopamm TpaHcdhopmaummM Mons MyTHOCTU SIBMSieTCA
rnybuHa Ha BepTUKanu, nokanbHas CKOPOCTb CTOKOBOIMO TEYEHWUS, MPOLECChbl OcedaHus
YacTuy, 1 TypbyneHTHoe NepeMeLLMBaHNE YNUCTbIX U 3arpsA3HEHHbIX BOA.

B wManbix BogoTOKax npu pacdeTax pacrnpoCTpaHEHUs MYTHOCTU  UCTOYHUK
3arpsi3HEHNs1 paccMaTpuBaeTCa OCpPeaHEHHbIM MO BCEMY MOMEpPeYHOMY CEYEHWUIO NOoToKa B
HayanbHOM cTBope. Begywmmmn caktopamm TpaHcopmMauum nons MyTHOCTU SBMSAOTCS
cpeaHsisa rnybrvHa BOOOTOKA, CPeaHsisl CKOPOCTb CTOKOBOrO TEYEHUSI U NMPOLECC OceaaHust
yacTtumu.

B Bogoemax npu pacuyeTax pacnpoCTpaHEHWsi MYyTHOCTU HeoOXoAMMO y4uuTbiBaTb
HanuuMe TeYeHUn TOW UNU MHOM NpUpoabl (CTOKOBOE, ApendoBOe, BOSIHOBOE M Ap.), a
TaKKe MEexXaHM3M U YCroBUS NMEPEMELLUMBAHUSA YNCTbIX U 3arpsA3HEHHbIX BoA. Beaywmmum
dhakTopamu TpaHcopmauumn nonst MyTHOCTU ABNSAETCA rmybuHa Ha BepTMKanu, nokanbHas
CKOPOCTb TEYEHUsl, TMPOLECCbl OCedaHUs 4YacTul W NepeMeLLUMBaHNE YUCTbIX WU

3arpAa3HeHHbIX BOA.

10.5.2 PacueT pacnpocTpaHeHMss MyTHOCTU B 60MbLUMX BOAOTOKaX

[nsa pacyeTta pacnpocTpaHeHusi MyTHOCTM B BOMbLUMX pekax pekomMeHayeTcss METOA,
N3NOXEHHbIN BO BpeMeHHbIX ykasaHusx, paspaboTaHHbix HoBocMbupckon rocyaapCTBEHHOM
akagemuven BogHoro tpaHcrnopTa [37].

lMprnemnemble pesynbTaTbl pacyeTa Mo 3TOMYy MEeTo4y MOXHO MOSTy4UTb TOSbKO Npwu

CyLlEeCTBEHHbIX CKOPOCTAX TEYEeHUA.
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B meTtoguke pacyeta [3#] 321CNonb3yoTca aMnupuyeckme 3aBUCUMOCTU U3MEHEHUS
KOHLEHTpaLUMn B3BELUEHHbIX BELEeCTB B 3aBMCMMOCTUM OT AfNWHbI U NyOUHbI y4acTka,
cpefHen CKOpPOCTM TEeYEHUS U rmapaBfMyecKon KPYMHOCTU YacTuu, 0bpasylolimx B3BECH.
Mpun BbINOMHEHNM pacyeTa peka Hke CTBopa 3eMIsiHbIX paboT pa3buBaeTcsa Ha y4acTku, B
npegenax KoTopbIX CKOPOCTb TeYEHUsI U rMyOrHY NPUHUMAIOT NPUBMMKEHHO NOCTOSHHBIMW.
PacueT BegeTcsa nocnegoBaTenbHO MO y4acTkam.

B xoge pacyeTa Onis Kaxagoro ydactka no aMnMpuyeckuM rpadprkam onpeaensitoTcs
K, — koacbduumeHT rmgpasnuyeckon KpynHoctn, Ky — koadpdpuumeHT ckopoctn, K, —
Ko3appUUMEHT rNyOBUHbBI N KOIPPULMEHT YHOCA.

3aTtem onpegenseTca KOHUEHTpaums npMMmecen B CTBope BblIGpoca no 3aBMCUMOCTHU

_ K,Q . Ko
° 3600 BTV’

rae Ky — koadhuumeHT yHoca rpyHTa, onpeaensembin no Homorpamme (pucyHok 10.5);

(10.40)

Q: — TeXHMYecKast MPOU3BOAUTENLHOCTL 3emrecoca, M /4ac;

K1 — npoueHTHoe cofepXaHue YacTul, rpyHTa MeHbLUIEe KOHTPONUPYoLLEero avameTpa
(3a drakTop, onpenensaroLWnin rpaHnLbl 30HbI MOBLILLEHHOW MYTHOCTU, NpUHUMaeTcs ds, npu
3TOM KoadhpumumeHT K; = 0,05);

p — NNOTHOCTb FPYHTA, KI/M>;

B = 3Bip — WMpUHaA B3MYYEHHOro MOTOKa B CTBOpe pedynupoBaHWsi, paBHas
YTPOEHHOW LUMPUHE COPOCHOrO YCTPOMCTBA Besp, M;

T, V — rnybuHa, M, n CKOpOCTb TeYEHUS, M/C, B MECTE BblOpoca rpyHTa.

Mo BenMYMHE KOHUEHTpauMi NpMMecen B CTBOpPE Bbibpoca Mo ABYM 3MMUPUYECKUM
rpadoukamM HaxoOuUTCA 3HAYeHWe MacCOBOM KOHLUEHTpauuu TBepablX NpuMecen Ha ocu
rPyHTa B KOHEYHOM CTBOpPE i-0ro ydacrka.

PacuyeTbl BbINOMAHAKT BMAMOTb A0 N-Or0 CTBOpaA, A€ MaccoBasi KOHLUEeHTpauus
TBEpAbIX Npumecen Ha ocu cTpyum 6yaoet pasHa MNOK. [OnvHa nocnegHero pacyeTHOro
yyacTKa, HWKHUM CTBOP KOTOPOro AOSMKEH coBnajaTb C AdanbHen rpaHuuen 30Hbl C
MYTHOCTbHO, 6ornbLuen MNAOK, HaxoguTcs nogbopom.

Mpy HeoBXoANMMOCTN OaHHbIN METO NO3BOMSET TaKkKe MO AMNUPUYECKUM rpadonkam
paccymTaTb U WnpunHy obnaka pacnpocTpaHeHNss MyTHOCTH.

K goctomHcTBaM MeTofa, M3MOXEeHHOro Bo BpemeHHbIx ykasanuax [37], cneayet
OTHECTU OTHOCUTESIbHYIO MPOCTOTY €ro NPUMEHEHUs, a K HegocTaTkaM - TPYAOEMKOCTb
BblYUCMEHWUN U YNPOLLEHHOCTb MOAENN, B KOTOPYH BXOAST OCPeAHEHHbIE NO OCK Bbibpoca
rnyoOuHbl U ckopocTn TeveHusi. Kpome Toro, npu paspaboTke 3Toro Metoga Obifio NPUHATO,

4TO hakTOpOM, OnNpeaensoLWMM rPaHULIbl 30HbI MOBLILLEHHOW MYTHOCTU, SIBMSIETCSA AMAMETP
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Yyactuy ds, menbye koToporo GygeT Tonbko 5% vactuy oT obuwen macchbl rpyHTa. Takum
obpasom, MeToq npegycmaTpuMBaeT pacCMOTPEHME npouecca ocefaHust Yactuy, 6onbLion
KPYMHOCTU W He Y4YuTbiBaeT MENKMe YacTuupbl, KOTOpble, Kak MOKa3blBaeT MpaKTuka,
pPacnpoOCTPaHSTCA Ha 3HAYUTENbHbIE PAcCTOSHUS OT 30Hbl pedynMpoBaHUs, NPUMBOAA K
HeraTMBHOMY ANsi MMAPOOMOHTOB MOBbLILLEHWUIO MYTHOCTU BOAbI.

Kpome Toro, cnocob pacyeta, U3noxeHHbi B pabote [37], NPUMEHMM TOMbLKO Npwu
Hanuuun TeyeHns. B 3oHax nognopa ypoBHENW, a Takke B 03epax U BOAOXpaHUnuULiax, rae
TeYeHWe HeCyLLEeCTBEHHO UMM MEHSIET CBOE HanpasfeHue, UCNoSb30BaTh AaHHYH METOOUKY
He npeacTaBnseTcs BO3MOXHbIM.

Hepoctatkm meToauku, m3noxeHHon B pabote [37], Bbi3Banu Heob6XoouUMOCTb B
pa3paboTke Homorpaduyeckoro MeTtoda ornpeneneHusi OTHOCUTESTIbHOrO  U3MEHEHUS
KOHLEHTpaLmm B3BeCEMN.

MeTtoa, npeonoxeHHbin B pabote [38], gBnsOWMUACA pasBUTMEM METOAa,
n3noxeHHoro B [37], NO3BONSET onpenenuTb OTHOCUTENbHOE W3MEHEHWE KOHLIEHTpauum
B3BeCU Ha y4yactke Si/ Sij, a crnegoBaTefnibHO, U BENUYUHY TEXHOMOrMYECKOM MYTHOCTW,
Bbl3BaHHOW paboToM 3eMcHapsda B KaXXOOM pacyeTHOM CTBOpe MO AnuvHe yyactka AL,
cpegHen ckopoctv V. u mybuHe T, a Takke rMApPaBMYECKOM KPYMHOCTU TFPyHTa W.
O6obuwatowas Homorpamma  MoflydeHa  NyTeM  annpokcumMaumm  SMMNUPUYECKMX
3aBUCMMOCTEN COrnacHoO maTemaTu4eckum cpopmynam, npeacraBsieHHbIM B paboTe [37].

B pesynbTaTte MaTemaTuyeckmx npeobpasoBaHnii Nony4eHo crieaytollee BblpaXKeHue:

s, _, womn() o5 (o)
gl'l - (10.41)
mnnn
S, o -0,0019 AL, %%],{%j
§ ) (mj ’ (10.42)

roe S — KOHUEHTpauusa NpMMecen B pasnmnyHbIX CTBOpPaX,
| — HOMep CTBOPA;
AL, — paccTtosiHue mexay pacyeTHbIMW CTBOpamu, M;
Viun T; — cKkopoCTb, M/C, 1 rnybuHa, M, B I-OM CTBOPE Ha OCU CTpyy;
W — ruapaBnuyeckast KpynHocTb rpyHTa, M/C.
Ha ocHoBaHun ypaBHeHusa (10.41) noctpoeHa HOMoOrpamma, MO3BOMSHOLAS

obnerynTb pac4eTHy YacTb 3agaym (pmucyHok 10.3).
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Pl/lcyHOK 10.3 Homorpamma ana onpeagenieHna OTHOCUTESIbHOro USMeHEeHUsA
KOHUEHTpaunn B3BeLLEHHbLIX HAHOCOB Si/Si1 npu oTealie N3Bfie4eHHOro rpyHTa B Boay.

Onpepenexve OTHOCUTENbHOM KOHLIeHTpauuu B3BeLUEHHbIX HaHOCOB
HOMOrpaguyeckum MeTOAOM OCYLLECTBIISIETCS B CrieayroLeM nopsgke:

1 PanoH peku, Ha KOTOPOM MpPOU3BOAUTCS OTBan rpyHTa, pasbmBaeTcs ceyvyeHnsMu
anuHon Al;, HaumHas co ctBopa 0—0 (PucyHok 10.4), npoBeAEHHOIO Yepes3 HavanbHYH TOYKY
cbpoca rpyHTa. Mo nnaHy y4actka onpegensieTca pacCTosiHMe mexagy COOTBETCTBYHOLLMMU
ceyeHuaMU AL, cpegHas rmybuHa T; BOonb ocu Bbibpoca. M3 HaTypanbHbIX AaHHbIX WUin
pacyeTHbIM MyTEM yCTaHaBNMBAETCS CPeaHSs MO KaXK4oMY y4aCTKy CKOPOCTb TeveHus Vi.

2 Mo wu3BecTHOMY pOuameTpy rpyHTa ds, cooTBeTcTBylOWEMY 5% copepxaHuo
pedynnpyemoro rpyHTa no o6bemy, HaxXoauTCH rMapaBnuyeckast KpynHOCTb rpyHTa W, cMm/c,
no Tabnuue 10.4.

3 onpepnensaeTca 3HaveHne KoadpduumeHTa yHoca rpyHTta K, cornmacHo pucyHky 10.5.

4o 3aBucumoctn (10.41) BblMMCNSIETCA KOHUEHTpaumMsa npuMecen B CTBOpE
Bblbpoca.

5Mo Homorpamme (pucyHok 10.3) ycTaHaBnMBaeTCs BenMyMHa OTHOCUTESNBHOIMO
N3MEHEHNSA KOHLEHTpaLMnN B3BELLEHHbIX HAHOCOB Ha paccMaTpuBaeMbIX y4acTKax.

6 Mo 3HayeHnsam S/ Si; , CHATbIM C HOMOTPaMMbI, U BENUYMHE KOHLUEHTPaLMN B3BECU
B cTBOpe Bblbpoca (pucyHok 10.3)onpenensaoTca 3HAYEeHUS KOHLUEHTpauun B KaXOoMm

pac4eTHOM CTBOpE.
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Tabnuuya 10.4 - M'mapaBnnyeckasn KpynHOCTb PEYHbIX HAHOCOB W, CM/C, AnameTpom d, MM
Mppasnu- Mpapasnu- Mmapasnu- Mmppasnu-
OuameTp | 4veckas | OuameTp | deckas | Ouametp | deckas | OuameTp | 4eckas
d, MM |KpynHOCTb| d, MM |KpymHOCTb| d, MM |KpynHOCTb| d, MM |KpPYMHOCTb
W, cMm/C w, cm/c w, cMm/c w, cm/c
0,001 0,00070 0,25 2,70 0,80 8,07 2,75 18,50
0,005 0,00125 0,30 3,24 0,85 8,40 3,0 19,25
0,010 0,00490 0,35 3,78 0,90 8,75 3,25 20,10
0,030 0,06200 0,40 4,32 0,95 9,06 3,50 20,85
0,050 0,17300 0,45 4,86 1,00 9,44 3,75 21,95
0,080 0,44300 0,50 5,40 1,25 11,50 4,00 22,25
0,100 0,69200 0,55 5,94 1,50 12,50 4,25 22,95
0,130 0,76000 0,60 6,48 1,75 13,92 4,50 26,65
0,180 1,74000 0,65 7,32 2,25 16,62 5,00 24,90
0,200 2,16000 0,70 7,70 2,50 17,65

Mpymep onpegeneHnsa KOHUEHTpauMM B3BECUM B paMioHe OTBarna rpyHTa B Bogy npwu
paspaboTke 3emniedepnaTenibHOM NpPoOpe3n 3eMIECOCOM HOMOrpaduMyecknm MeToaoM
npuBeaeH B NpunoxexHun XK.

BblweonucaHHaa meTtoguka npegycmaTpuBaeT pacCMOTPEeHWe npouecca ocefaHus
yactuy,  6onbwon  KpynHoctu.  [lpn  HeobXxoOuMOCTM  pacCMOTPeEHUs  npouecca
pacrnpocTpaHeHuss 1 TpaHcdopMaumm nonsi MYTHOCTWU, CCOOPMUMPOBAHHOW YacTuuamu
Anametpom meHee 0,05 MM, nNpegnodTUTeNbHEE UCMNOMb30BaTb METO pacyeTa nepeHoca
B3BELUEHHbIX BELLECTB, OCHOBaHHbLIN Ha WCMOMb30BaHUM YpaBHEHUS TypOyrneHTHOM
Anysnn, KoTopbi y4MTbIBAET Kak npouecchl pasbaBrneHusi HavyanbHOW KOHLEeHTpauum
B3BECW, Tak U MaccoobMeH B3BECEHECYLLEro noTtoka C AOHHbIMU OTroXeHusMmn. MeTtoabl
pacyeTa Ha OCHOBE UCMONb30BaHNA YpaBHEHUST TypOyneHTHOM andpdy3nm nanoxeHsl B [35,
39].

MeToabl pacyeTa pacnpoCTpaHEHUS MYTHOCTU B CyOOXOAHbIX pekax C y4eToMm
npoueccoB pasbaBneHns 1 ocaXaeHUs YacTuL Takke U3noXeHol B paboTe [8].

B kayecTBe NCXoaHbIX AaHHbLIX UCMOSb3YHTCA

- TMAPOMETEeoPOoriorMyeckne gaHHble, BKIHOYas pacyeTHbIe pacxod W YpOBEHb BOAbI,
MOPJOMETPUYECKME XapPaKTEPUCTUKN pYyCra, CKOPOCTb TeYEeHUA U (POHOBbIE 3HAYEHMS
MYTHOCTW;

- reonorn4yeckune AaHHble (ocpenHeHHbIN rpaHynomMeTpu4ecKkmmn cocTas

pa3pabaTbiBaeMbIX IPYHTOB U AOHHbIX OTIIOXEHWUA (BCKPbILLN);
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- JaHHble O TexHonorndeckoM obopyagoBaHUWM, B TOM 4uUcie TuUM A06bIYHOMO U
TPaHCMNOPTHOrO CyAO0B, NapaMeTpbl rpynbl pedynMpoBaHus.
B 3aBucuMocTM OT napameTpoB 06OpPYyAOBaHUS U XapaKTEPUCTUKU TeYeHus
onpeaensieTcst HadanbHas MyTHOCTb B CTBOpE NPOM3BOACTBa paborT.
MakcMmarnbHas TexHorormyeckass MyTHOCTb B pac4YeTHOM KOHTPOSIbHOM CTBOpeE
paccynTbiBaeTCs Mo Metoay TannMHCKOrO MONMUTEXHUYECKOrO MHCTUTYTa OTAENbHO ANis

Clny4vyaeB pa3MelleHnAa NCTOYHUKA 3arpA3HeHusa y 6epera 1N B cepeanHe peKkun.

10.5.3 PacueT pacnpocTpaHeHUst MyTHOCTU B Manbix BogoTtokax (metopn NMN)

MeTog pacyeTa pacnpocTpaHeHusi nonsd MYTHOCTU B MarnbiX pekax paspaboTaH B
"ocynapcTBeHHOM rmaposiorndeckoMm MHCTUTyTe (ganee — MU). B manbix BogoTokax paboTa
3eMSIepOMHON TEXHUKN MNPUBOAUT K pPaBHOMEPHOMY pacrnpenerneHno TEXHOMOrMYyeckom
MYTHOCTW B UCXOOHOM CTBOpE, U TpaHcdopmaums Nonst MyTHOCTU NPOUCXOAUT Mo AnvHe
pekM B OCHOBHOM pe3ynbTate ocaxgeHua dactuy. PacyeTr Begetca Ons BeNUYMHDI
NPEBbILEHNST MYTHOCTU Hag (POHOBLIMW 3HAYEHUAMW B MPEAnosioKeHUU, 4TO (POHOBas
MYTHOCTb COOTBETCTBYET MMApaBfIMYECKUM XapakKTepUCTMKaM MOTOKa WU He NpUBOOUT K
3auneHuvo pycna.

PacyeTt pacnpocTtpaHeHust MyTHOCTU B MasfioM BOLOTOKe BedeTcsl nocrnenoBaTernbHO
no aTanam:

- pacyeT CTapTOBOW MYTHOCTU B CTBOpE MPOU3BOACTBA 3eMMsHbIX paboT u pacyeT
BPEMEHWN BO3OENCTBUSA NATHA MyTHOCTU Ha Y4aCTOK PEKM B Npeaenax ero pacnpocTpaHeHus;

- pacyeT 30H pacnpoCTpaHEeHNss YacTuL, rpyHTa pasHOWM KPYMHOCTU BHU3 MO TEYEHUIO
OT CTBOpa Npou3BOACTBa 3eMNSAHbIX paboT;

- pacyeT Macchl rpyHTa, ocearoLLero no yyactkam pekn HuxKe CTBopa Npou3BoACTBA
3eMnsiHbIX paboT, n pacyeT N3SMEHEHNsT MyTHOCTU BHU3 MO PEKE;

- pacyeT TOMWMHBLI Cros Hawnka, obpasoBaBlUerocs B pesynbTaTe Npou3BOACTBA
3eMngHbIX paboT, U Macchbl rPyHTa, OTMIOXKUBLLEroCs Ha efuHULy nrowagn gHa BOL4OTOKa
(NnoTHOCTK 3aunenuns).

Ha atane 1 nucxogHeiMy AaHHbIMU AN pacyeTa cryxar:

- 00beM nepemeLLaeMoro (U3BneKaemoro) rpyHTa;

- NPON3BOANTESNILHOCTbL 3EMIEPONHON TEXHUKY;

- XapaKTepucTuka MexaHN4eCcKkoro coctaBa rpyHTa;

- MIPOLLEHT YHOCa rPyHTa;

- MOp(hOMETPUYECKNE XapPaKTEPUCTUKN PEKM (LULMPUHA W TNyBuHa);

- CKOPOCTb Te4YEeHUNA.
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Pacxog Boabl B peke q (M*/c) paccumnTbiBaeTcst no dhopmyre:
g=bhv, (10.43)
rae b — wupuHa pekn, M, h — cpegHaa rmybuHa peku, M, vV — cpegHsAst CKOPOCTb TeYEHMUS, M/C.
CpegHsa TexHonoruvdeckass MyTHOCTb B CTBOpe nepexoga onpegensietcss no

dopmyne

4
ap= 9P 2100

q , (10.44)

rae AP — cpegHAa [ONOMHWTENbHAs MYTHOCTb B CTBope pabor, riv>; g -

NPON3BOANUTENLHOCTL 3EMIMEPOHONA TEXHUKM, M/C; Z — MPOLEHT YHOCa FPYHTa; p U g —
o6bemHast Macca rpyHTa (/M%) u pacxog Boabl (M*/c), COOTBETCTBEHHO.

O6bemMHas macca rpyHTa B pycrie B eCTECTBEHHOM COCTOSIHUWN py onpeaenseTcs no
AaHHbIM  UHXXEHEePHO-reoNIorM4YeCckMX U3bICKaHWA WM B COOTBETCTBUM C  UMEIOLLENCS
XapaKTEPUCTUKON MeXaHU4eCcKoro cocrtaBa rpyHTa no Tabnuuam, npeacraBneHHbIM B
paboTe [40].

Bpema Bo3gencTBusA OOMOMHUTENBHOWM MYTHOCTM Ha BOAOTOK onpegensercs no
dopmyne

T=—, (10.45)
g
rie W —obbem nepemeLlaemMoro rpyHta, M g — NpOM3BOAMTENbHOCTL 3eMepONHON
TeXHVKU, M/C..

Mpymep pacyeTa CTapTOBOM MYTHOCTU B CTBOPE MPOU3BOACTBA 3eMIISHbIX paboT u
pacyeT BpeMeHU BO3AEWUCTBUS NATHA MYTHOCTU Ha yyacTke manon peku bon. BeHn (0-B
CaxanuH) npuBegeH B npunoxeHum X (tabnuua XK.1).

[nga 2-ro aTana pacdeTa UCXoaHbIMW AaHHbIMU CryXar:

- rpaHyfnIoMeTpUYECKUI CocTaB rpyHTa (No copakuusam, B % mMaccol);

- CTaHAapTHas rmgpasnuyeckas KpynHOCTb YacTuL, pacyeTHOro AnameTpa;

- Temnepartypa BOAbl;

- TeMnepaTypHbIN  NOMPaBOYHbIN  KOIPMUUMEHT K 3HAYEHUO MOpaBvYecKon
KpynHOCTY;

- MOP(hOMETPUYECKNE XapPaKTEPUCTUKN PEKM (LULMPUHA W TNyBuHa);

- CKOPOCTb TEeYEHUS.

'paHMuamMn pacyeTHbIX 30H pacnpoCTpaHeHUsi MyTHOCTU NPUHUMAOTCA CTBOPLI, A0

KOTOPbIX MPpOUCXoauT nosiHoe oceaaHne Ha AHO BblaeJleHHbIX CbpaKLI,I/Iﬁ rPyHTa.
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'mppaBnnyeckas KPynHOCTb YacTuL B pacyeTHbIX YCNOBUSX W pPacCYMTbIBAETCH MO
dopmyne

W =w, - K, (10.46)
roe Wo - rmgpaBnuyeckasl KpynHOCTb 4acTul B CTaHOapTHbIX ycrnoBusiX, M/C;, Kr—
nonpaBoYHbIN TEMNEPATYPHbIA KOIPULNEHT.

HwxHMe no Te4yeHunto rpaHnLbl pacyeTHbIX 30H onpeaensatTca no dopmyne

L=h-v/w (10.47)
rae L — paccrosiHne ot ctBopa paboTt, M; h — rnybuHa, M; W — ruapaBnmyeckasi KpyrnHocTb
ANA HYKHEN rpaHuLbl opakumm rpyHTa B pacyeTHbIX YCIoBUSAX, M/C.

Mpymep pacyeTa 30H PacnpOCTPaHEHUS YaCTUL, FPYHTa pasHOM KPYMNHOCTU BHWU3 MO
TEYEHUIO OT CTBOpA NPOM3BOACTBA 3eMMsHbIX paboT Ha yyacTke peku bon. BeHn npuseneH
B npunoxeHun X (tTabnuua >XK.2).

Anga 3-ro atana pac4yeTa UCXOAHLIMU AaHHBIMU CryXaT pe3ynbTaTbl pacyeTa nepBbiX
2-X 9Tanos.

MocTtynatowas B NoTok npu paspaboTke kapbepa Macca rpyHta G paccuuTbiBaeTcs
no dpopmyrne

G=Wp;z/100, (10.48)
rie W —obbem nepemelliaeMoro rpyHta, M> pi- obbemHas macca rpyHTa B pycre B
€CTeCTBEHHOM COCTOSIHWM (T/M3) 1 Z — NPOLIEHT YHOCa rpyHTa.

[nsa kakgow 30HbI | paccumTbiBaeTCS Macca rpyHTa B Kaxaoun pakumm Gj', oceBlias
B | -Ton 30He

Gi'=Gi(Li/L)- 2Gi(n)’ (10.49)
roe Gi — macca rpyHTa, nocTynusLias B MOTOK i-To dpakuun, T; 2Gji.n) — Macca rpyHTa
AaHHOW bpakuuK, oceBllasd B NpeablayLUmnX pacyeTHbIX 30Hax Bbille MO TeyeHuto, T, L —
AJIMHa pacyeTHOM 30Hbl, M; L — paccToaHue oT cTBopa paboT 40 CTBOpa MOSIHOrO ocefaHus
pacyeTHoM dopakLmu, M.

CymmupoBaHuem 2Gj' nony4yaem Maccy rpyHTa, OCEBLUYIO B KaXKOOWN 30HE.

[anee paccunTbiBaeTCs MHTErpanbHag CymMmMa MaccCbl OCEBLUErO rpyHTa B pycre oT
CTBOpa nepexoa o0 pac4eTHOro CTeBopa.

PasHoCTb Mexay BCel Maccou rpyHTa, MOCTYMNMBLLEN B MOTOK, MU MAcCOW rpyHTa,
OCeBLLEN K pacyeTHOMY CTBOPY, AaeT Maccy TPaH3UTHOrO rpyHTa B CTBOPE Gy (rpanaur)-

MonHass gononHUTENbHasi MYTHOCTb MO pacYeTHbIM CTBOpaMm npu paspaboTke
Kapbepa paccuntbiBaeTcs no oopmyne

,U'=T(1OZG L(TpaH3I/IT)/316)/q ) (20.50)
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roe 7 — Bpems pas3paboTku kapbepa, q — pacxod Boabl, 10° U 3,6 — MHOXMTeNnu Ans
COrnacoBaHusi pasMepHOCTU BPEMEHU B 3HAYEHUSX MPOU3BOOUTENBHOCTU  TEXHUKM,
NPOJOIPKUTENBHOCTM paboT 1 pacxoda BoAbl, U AN nepexoaa K pasmepHocTy r/m* (mr/n).

lMpumep pacdeTa Maccbl rpyHTa, OocedaroLleirn MO yvacTKaM peKu Huxe CTBopa
NPOM3BOACTBA 3eMIIsiHbIX PaboT, U pacyeTa U3MEHEHUs MyTHOCTM BHU3 Mo peke bon. BeHu
npmeeaeH B npunoxerHun X (tabnuua K. 3).

[nsa nocnegHero 4-ro atana pacyeta UCXOAHbIMU OAHHLIMU CRyXXaT pacCYUTaHHbIe
3Ha4YeHNA Macchbl OTNIOXKMBLLErOCS rpyHTa Mo 30HaM npu paspaboTke rpyHTa.

C yyeToM rpaHynioMeTpn4ecKoro coctaBa OTIOXKMBLUMXCA opakumi onpeaenseTcs no
Tabnuue obbeMHas Macca OTNOXEHWUN (4Nt eCTECTBEHHOMO YNSIOTHEHHOIO COCTOSIHUSA).

MprHUMasa BO BHUMaHWE TO, YTO OTSIOXKEHUS ABMAIOTCA CBEXUMMW, BHOCUTCS nonpaska

Kpaspon HA HEYMNOTHEHHOCTb OTMNOXEHWUI

P27 1 Kpaspeis (10.51)
[anee onpepensietcs 06beM oTnoxeHui (W, M%) B pacyeTHO 30He
W=G/p, . (10.52)
Mnowaab aAHa peku B npefenax pac4eTHOM 30HbI onpeaenseTcs no popmyrne
F=Lb, (10.53)

roe F— nnowagb, M% L — AnvHa 30HbI, M; b — LuMpWHa peku, M..
CpegHuin crion Haunka 6 (MM) B 30He onpegensem no doopmyne
6=W/i/F-1000 (10.54)
rae 1000 — MHOXUTENb ANs nepexofa K pasMepHOCTU B MM.
YpenbHas NNoTHOCTb 3auneHust AHa B 30He (&, Ma/cM?) onpeaensieTcs no hopmyre
=GI/F (10.55)
3Ha4yeHns TOMLWMHbI CNOS1 HAUKa U yAernbHOW MITIOTHOCTM 3auneHns paccyYmUTaHbl Kak
cpegHve B 30He, MO3TOMY 3TW 3HAYEHUs1 HEOBXOOAMMO OTHOCUTL K CTBOPY PEKU B cepeanHe
30HbI.

B npegnonoxeHuun, 4To ocegaHne YacTul, NPOUCXOOUT PaBHOMEPHO MO AJIMHE PEKw,
rpaduk 3aBUCUMOCTU WM3MEHEHUS BENUYMH TOSMLWMHbI HaWfka W NNOTHOCTU 3auneHust C
pacctosHMemM OT cTBopa paboT MO3BOMSET MOMyYUTb 3TU 3HAYeHus B NobOOM CTBOpe B
npegenax yyacTka BO34encTBus.

Mpumep pacyeT TONWMHBI CroOs Hawfka, oOOpasoBaBLlerocss B pesynbraTe
NPOM3BOACTBA 3eMIsiHbIX paboT, N Macchl rpyHTa, OTIOXUBLUErOCS Ha eauHMUy NnoLlaam
AHa BogoToka (MNOTHOCTWM 3aunenus) ans pekn bon. Benn npuBeaeH B npunoxexHumn XK

(Tabnuvua XK.4, pycyHkun XK.1 n XK.2).
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10.5.4 PacueT pacnpocTpaHeHMss MyTHOCTU B BogoemMax

MeToamnka pacyeTa pacnpoCTpaHeHUs B3BELUEHHbIX HAHOCOB Mpu MPOM3BOACTBE
3eMnsHbIX paboT B Bogoemax usnoxeHa B [7].

B ocHOoBy pacyeTa nMOnOXeEHO YypaBHeHWe TypbyneHTHOM auddy3nm wn
pacnpegerneHus KoHUeHTpauum no pAnvHe cTpyu. [Ons  pacdeta pacnpocTpaHeHus
B3BELLEHHbIX HAHOCOB B BOAOEMAax HeobXoauMmbl CBEOEHWMS O HayanbHOW KOHLEHTpaumu
B3BeCK, rNybuHax B paMioHe WCTOYHMKA 3arps3HeHus, rpaHyrioMeTpuyeckoM cocTaBe
OOHHbIX OTSIOXXEHUN N XapaKTepe TedeHun B Bogoeme. [1py HanmmMuum B panloHe MUCTOYHMKA
YCTOMYMBOIO BO BPEMEHW W MNPOCTPAHCTBE 3arpsi3HEHWA TeyeHus Npouecc nepeHoca u
pas3baBneHns B3BELUEHHbIX BELLECTB MNPOTeKaeT TaK e, Kak B pekax. CylleCTBEHHbIM
OTNNYMEM SBNSETCA TOMbKO TO, YTO 3arps3HsemMas 4yacTb MOTOKa orpaHudeHa Geperom
TONMbKO C OAHOW CTOPOHbI. Korga CKOpoCcTU TedeHus B BOJOEME Maribl U HEeYCTOMYMBLI MO
HanpaBfeHWo, MPOUCXOANT  HaKoMfeHue 3arps3HeHHblX BOA4 B panioHe  pabor,
conpoBoxgaemoe TypOyneHTHOM auddysven. B paccmatprBaeMbix YCroBuAX pacyeT

BbIMOJIHAETCA No ypaBHEHWIO, 3anMMCaHHOMY B UMJTMHOPUYECKNX KOOpONHaATaX.

10.5.5 OueHka BO3AeUCTBUA PeUYHbIX KapbepoB Ha YPOBEHHbLIN PEXUM BOAHbBbIX

061HLEeKTOB U pycrnoBbie AecopMauum ¢ NOMOLLLI0 MaTeMaTUYEeCKUX Moaernen

10.5.5.1 Cneuncpmka cocTaBneHna nNPOrHO30B PYCOBbIX NepedopMMpOBaHNA B
pacYeTHOM NPaKTUKe 3aKI4YaeTcs B TOM, YTO K HAaCTOSALWEMY BPEMEHN MHOMME CyoOXOOHbIE
pPeKkn okasanucb NOABEPKEHHBIMU CYLLLECTBEHHOMY BIIMSIHUIO @HTPOMOreHHbIX (PpakTopoB B
pesynbTate nNPoOBeAEHVUsT Ha HUX B MNpPeXHWe rodbl WHXEHEPHbIX BOAHOTPAHCMOPTHLIX
MeponpuaTui. [lodToMy MCNOMb30BaHWE AN TakMX BOAHbIX OOBLEKTOB TPaAMLIMOHHBLIX
Nnoaxo40B, OCHOBaHHbLIX HA NPUMEHEHUN TMAPOMOPAOSIOrMYeckUX MeTO40B UCCea0BaHUA U
rMapoMopdOIOrM4ecKUX 3aBUCUMOCTEN, B HEKOTOPbIX Criydasix He MO3BOSISET MNONyYnTb
HageXHble pes3ynbTaTbl MPOrHO3MPOBaHUA. B Takmx criydasx B NPOEKTHbIX npopaboTkax,
Haps4y C rmapaBfMyeckuM MOLENMPOBAHWEM, UCMONb3YOTCS MaTeMaTtuyeckme Moaenu u
COBPEMEHHbIE YNCMEHHbIE METOAb! BbIYNCITEHUNA.

Ha npaktuke 3agadya mMatemMaTMyeckoro MogenmimpoBaHus 3aknto4aeTcs B BbINOSTHEHUN
rMOpaBnMYeckUX pPacyeToB XapaKTEPUCTMK TevyeHus BOAbl M MapamMeTpoB TpaHchopTa
HaHOCOB (aedopmaunii aHa) NS y4acTKOB Pek C YY4EeTOM MHXEHEPHOro BMeLLaTenbCTBa B
pycnoBou npouecc. PacyeTbl CBOOATCA K PELLUEHUIO CUCTEMbI YPaBHEHU OBWXEHUS BOAbI,
YpaBHEHUN HepaspbiBHOCTU U gecdopmaumid. [lpyu 3TOM B OCHOBHOM MPUMEHSAIOTCHA

OQHOMEPHbIE N NilaHOBble MaTeMaTU4ECKMeE Mogerin pequVl rmapaBrinKkn.
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[oCTOBEPHOCTb  BBIMOSMHAEMbIX pacyeToB 3aBUCUT, B NEpBYHD o4vepenb, OT
afleKBaTHOCTM Yy4yeTa B MaTeMaTU4eCKOM MOLENN XapaKTepuUCTUK rmapaBIiINyecKuX
COMPOTUBMNEHUN OBWKEHUIO MOTOKaA B pekax M MexaHusMa W xapaktepa nepemMeLleHust
AOHHBIX PYCcrioopMUPYOLLIMX HAHOCOB, @ UMEHHO LOCTOBEPHOCTU UCMNOSb3yeMbIX (hOpMyI
pacyeTa pacxoaa AOHHbIX HAHOCOB.

B cBA3W C 9TMM, nMpu CyLIECTBYIOLWEM MHOroobpasnnm maTeMaTudecknx wu
rmopoanHaMMYecknx Mogernemn, WUCronb3yeMblX MNpu OLEHKe BO3AEUCTBUS KapbepHbIX
pa3paboToK Ha rMAPaBMAMYECKMA U PYCIIOBOM PEXMMbI BOOOTOKOB, YYET XapaKTepuCTUK
rmaopaBinyeCcKnX COMPOTMBIIEHUA N MapaMeTPoB TPaHCNopTa AOHHbLbIX HAHOCOB AOSMKEH
0a3mpoBaTbCs Ha MOMOXEHUSIX MAPOMOPEONIOrMYEecKONn TEeopuu PYCoBOro npouecca.
CooTBeTCTBYHOLIME pEKOMEHOALMM MO OLEHKE BO3MOXHbIX (QOPM TpaHCMOpTa HaHOCOB,
YCITOBUN Ha4ana ux TporaHnsa 1 UCNosib30BaHUIO PasnuyHbIX POpMyn Afis pacyeTa pacxoa
AOHHbBIX HAHOCOB U3MOXeHbI B pasgerie 10 HacTodAwero JOKyMeHTa.

Mpn  OueHKe  XapaKTepuUCTUK  rMapaBfIMMECKUX  COMPOTUMBIIEHWA  OCHOBHbIM
TpeboBaHNEM SABMSETCS KOPPEKTHbIA YYET 3EPHUCTON LLUEPOXOBATOCTU PEYHOro pycrna u
COMPOTUBMNEHNN, BbI3blBAEMbIX CTPYKTYPHLIMU BHYTPUPYCNOBLIMA MUKPO- U Me30hopMaMMu.
CooTBeTCTBYIOLWE pekoMeHd4aumMn rno faHHoW npobneme npeactaeneHbl B pasgene 10
HacTosILLEero AOKyMeHTa.

[lOCTOBEPHOCTb Yy4eTa XapaKTepUCTUK TMAOPaBNYECKMX COMPOTUBIIEHUA [OSMKHA
noaTBepXaaTbCs AeTanbHOW TapuypoBKOM Mogenn nmbo no AaHHbIM HaTYpPHbIX U3bICKaHUM
Ha KaXOOM Yy4yacTke pacrorfiokeHust Kapbepa, nmMbo no martepuanam ¢uU3n4eckoro
rmapaBnMyecKkoro MoLenmpoBaHns.

[ns BbINOMHEHNSA TakMX pacyeToB Ha WUCCNEeayeEMOM Y4acTKe peKkn OOImKeH ObiTb
BbIMOSTHEH KOMMJIEKC PYCMOBbIX U3bICKAaHUW. HaTypHble nccrneqoBaHns Ha yvacTke OOSKHbI
npon3BoauTbCa B 3+4 UMKNa BO BCEM AManal3oHe kKonebaHusa ypoBHeW BOAbl. B kaxgom
UUKNe OOMKHO B6bITb NpegyCMOTPEHO M3MEPEHME pPacxodoB BOAbl U YKITOHOB CBOOOLHOW
NOBEPXHOCTU. JTO MO3BOSIUT MOCTPOUTL SIS KaKAOro pPacHeTHOro yyacTtka rpaduku
3aBMCUMOCTM KO3 ULMEHTA LLUEPOXOBATOCTU OT YPOBHS BOAbl (HAMOMHEHWUs pycna),
KOTOpble MOXHO WCMOMb30BaTb B MMOPAaBIMYECKMX pacyeTax, BbIMNOMHAEMbIX Npw
NPOEKTUPOBAHUN UHXKXEHEPHBIX MEPOMPUSATUN B pPyCrne PeKM U OLEHKE UX BO3OENCTBUS Ha
rMOpPOSIOrMYECKMUIA U PYCIIOBON PEXUMbI.

10.5.5.2C wnCnonb3oBaHMEM  YUCIIEHHOTO  MOAENUPOBAHMS B OOHOMEPHOWN
NOCTaAHOBKE C OMPEAENeHHON CTENEeHb NPUONMXKEHUst MOryT ObiTb peLleHbl HEKOTOpble

3agayn peqH0|7| rmapasriikn, B TOM 4UCIEe pacydeT OTMETOK cBobogHON NOBEPXHOCTN U
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NPOrHo3 pycroBbIX nepedopMMpoBaHNA Ha y4acTKe peku BOoNbLIOro MPOTSXKEHUSs, pacyeT
pacnpegerneHus pacxona BoAbl MO pykaBaMm, pacyeT NPOXOXAeHWs BOMHbI NaBoaka v ap.

B ogHOMepHOM Moaenu xapakTepuUCTUKM MOTOKa M pycra ocpefHSATCa Mo LUMPUHE
pekn, a no pesynbTaTtaM BbIMOSIHEHHbIX BbIYMCIEHU aHaNU3NPYeTCs UX U3MEHEHWE Mo
ONVHE PEKN N BO BPEMEHU. ITO NO3BOSSET AaTb OLEHKY BIIMSHUS MPOEKTUPYEMbIX B pycre
PEKN WHXEHEPHbIX BOAHOTPAHCMOPTHLIX MEPOMNPUATUA Ha MOJSIOKEHUE YPOBHEW BOAbl U
COCTaBUTb MPOrHO3 NepedopMMUpPOBaHUIA pycra Ha NHTEPECYIOLLNIA NEPUOL BPEMEHN.

McxogHaa cuctema ypaBHEHUW OBWXKEHUS, HepaspbiBHOCTU U gedopmMauun gHa B

OOHOMEPHO NOCTaAHOBKE 3aMnuChbIBAeTCs B creaytoLLlemM Buae:

2 2
_.0Z_U® (1+¢)eu’ 18U (10.56)
o  c2H 29 ol g ot
QA oo _ 4 (10.57)
al ot
oQ ow
s +(1—-g)=—=0 10.58
py (1-¢) p ( )
roe Z — oTMeTka cBobogHoM MnoBepxHOCTU; | — npogonbHast koopauHata;, U — cpeaHsis

CKOPOCTb TeveHus1; H — cpegHasa rnybuHa; g — YyCKOpeHue cunbl TshxecTn; Q — pacxod Boab;
Qs - pacxof HaHOCOB; @ - NMOWadb NOMNEpPeYHOro CevYeHus; ¢ - KO3IMMUUMEHT MECTHbIX
COMPOTUBMNEHUI; € - MOPUCTOCTb FPYHTA.

Cuctema ypaBHeHun 10.56 - 10.58 3amblkaeTca 3agaHMeM OBYX (PYHKUMA, ogHa M3
KOTOpbIX MpeaHasHaveHa Anda BbluucrieHus koadpduumerta Lesm C =f(l,t), a BTopas —
Ansi pacyeTa pacxoda pycnosbix HaHocoB B peke Q, =f(I,t).

HavanbHbiMK ycrnoBusiMmn cnyxat pacnpegenenuns senuumH B u @ no anuHe notoka
Ha HavarnbHbIN MOMEHT BpemeHn t =0 B Buge B=B,, n o =0, .

PaHMYHBIMK YCIIOBUSIMM Ha BEPXHEM KOHLE pacCMaTpMBaeMOro ydacTka peku

cnyxaT (PyHKUMM: Q=Q(o,t)1 QS :QS(O,t) n @ =gy, BblpaxaroLlime XOA NU3MEeHEeHUA BO

BPEMEHW pacxoda BOAbl, pacxoda HaHOCOB UM Mrowaau ronepeyvyHoro CceyeHus,
CcoOTBETCTBEHHO. Kpome 3Toro, Ansi BblYUCIIEHUS OTMETOK CBOOOAHOM MOBEPXHOCTUM MO
ASIMHE pPEKM, Ha HWXKHEM KOHLE paccMaTpvBaeMOro yyacTka 3agarTcs rpadmks xopa
YPOBHEWN N pacxOAoB BOAbI HA NPOrHO3MPYyeMbIv Nepuos BpeMeEHN.

McxooHasa cuctema andpdpepeHumanbHbIX ypaBHEHUN pellaeTcad MeTOA0M KOHEYHbIX
pasHocTen. Mckomble yHKUMM oOnpenendlTcsa pacdeToM NS Kaxaoro nonepeyvyHoro

CeYeHM 4 C LWarom no BpeMeHu, paBHbIM At.
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Mpn ouckpeTnsaumm UCXOAHbIX ypaBHEHMI rpaduK xo4a YPOBHEN (pacxonoB) BOAbI
3aMeHsieTCs CTyneH4yaTbiM aHanoroM. [pyn 3TOM, BHYTPU KaXgoro WHTepBana BpPeEMEHU
pacxof 1 ypoBeHb BOAbl CYNTAOTCA MOCTOSIHHBIMMU.

BblumMcneHnss otmeTok cBO6OOHOM MOBEPXHOCTWU BLIMOMHAKTCA MNOCNeaoBaTenbHO,
Ha4YMHas C HWKHErO CeYEHMUS C U3BECTHOM OTMETKOWN YPOBHS BOAbI.

Mpy HanMMuun [aHHbIX HATYPHbIX HAGNIOOEHUM 3a MOSOXEHWEM YPOBHA BOAbl MO
ANIMHE paccMaTpMBaEMOro yyacTka pekn npu BbIYUCIIEHUN OCYLLECTBIISIETCA Bepudmkaums
MaTeMaTU4YeCcKon MoeNn C Lenblo YCTaHOBEHUS JOCTOBEPHOCTU OLIEHKM NOTEPb SHEPruun
no AnuHe.

Ecnn Ha paccmatpMBaemMOM y4yacTKe pPEeKM HaMeYeHO BbIMOSHEHUE WMHXEHEPHbIX
MEPOMNPUATUIA, CBSA3AHHbIX C W3BMEYEHMEM PEYHOrO asnmBuUA UM NPOBEAEHNEM
AHOYrNyouTenbHbIX paboT, TO B XO4€e BbIMNOSHEHUS BbIYUCIEHUA  MPOM3BOAUTCA
KOPPEKTUPOBKA XapaKTEPUCTUK MOMNEepeYHbIX CeYEHNn B 30HE Mpom3BoacTBa paboTt. Takum
obpasom, Mo pesynbTaTaM BblHMUCNEHUA OydeT COCTaBfieH MNPOrHO3  PYCrioBbIX
nepeopMmMpPOBaHNA Ha Yy4yacTKe pPEKM M MOSlyYeHa OUEHKA BIIMSHUS HAMEYEHHbIX K
peanusauum MepornpuUsTUN B pycrie peku Ha rMOpONornyeckuin 1 pycrioBO pexmnmbl Ha
WHTEPECYHOLLUIN MOMEHT BPEMEHW.

BmecTte ¢ Tem, cnegyeTt MMeTb B BuUAy, YTO OnMcaHMe MPOLECCOB, NMPOUCXOASALLMX B
€CTECTBEHHbIX pycrnax B paMKax OOHOMEPHOW MoAenn, SBNSeTCA  OOCTaTOYHO
NPUBAVKEHHBIM, U NOMyYeHHbIE HA OCHOBE TakoW MOAENu AaHHble MOrYT CIYXWUTb N1Lb B
KayecTBe 3KCNepTHOM OueHKkW. [oBbileHMe KayecTBa PYCroBbIX MPOrHO30B MOXET ObITb
AOCTUrHYTO B pe3yrnbTaTe pelleHnsi CUCTEMbI YPaBHEHUIN ABMXEHUS BOAbI U Aedhopmaunin B
NNaHOBOM MOCTAHOBKE WNN NyTEM (PU3MYECKOrO MOAENUPOBaAHMSA Hambonee CroXHbIX
Yy4aCTKOB PeYHbIX pycern.

Mpumep mMcnonb3oBaHUA MaTeMaTUYECKOro MOAENMPOBaHUS MpPU MPOEKTUPOBaAHUMU

kapbepoB HCM npuBefeH B npunoxexHum U.
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11 PekomeHpaumm no pasmeLleHuto kKapbepoB HCM Ha BoAHbIX 0O0beKTax

Ncxoga m3 ycnoBuss MuHMManbHOro BnvsHuA aobbldm HCM Ha ecTecTBEHHbIN
rMApaBIIN4ECKUMA N PYCIIOBOM PEXUMbI PeK — U3MEHEHME YKINOHa BOOHOW MOBEPXHOCTH,
CTPYKTYpbl MNOTOKA, XapakKTEPUCTMK TpaHCnopTa HAHOCOB, BbLICOTHbLIX W MfAHOBbLIX
Aecdopmauun pycna v novmbl, TUNa pycrioBoro npouecca, — Hanbonee o06OCHOBaAHHOWN
npeacrasnsieTca obbiva annioBus Ha Cnegyowmx y4acTkax:

- YCTbEBbIX y4acTKaX PeK,

- BOAOXpaHUNULAX N 30HaX BbIKITMHMBAHMWS Nognopa oT BOAOXPaHUNULL,

- MPOTOKax MHOroOpyKaBHbIX pycern,

- MOMMEHHbIX ydacTKax AenbT, NOMMEHHbIX U HaANOWMMEHHbIX Teppac,

- Ha yyacTkax ocbinen, obsanoB, OMNOSI3HEN, KOHYCOB BbLIHOCOB TFOPHbLIX PEK W
KOHYCOB BbIHOCOB CEMEBbIX MOTOKOB.

Paspabotka HCM posmmkHa npousBoAMTBCA B pasyMHbIX Mpegenax, KoTopble
onpeaensaTca A4S KaXKaoro KOHKPETHOro criyyasi.

MpegnoyTteHune cnefyeT oTAaBaTb HEPETrYNAPHbIM, EANHUYHBIM BblEMKaM anoBus,
paccpefoTOYeHHbIM Ha 60nblion MNowaan B yKasaHHbIX Bblle dparMeHTax pycna wm

MONMBbI.

11.1 OcobeHHOCTM MOopdhoauHaMM4eCcKux npoueccoB M foobiyn HCM us
BOAOXPaHUIULL, 30H NepeMeHHOro nognopa oT BOAOXPAaHUITULL, U HXKHUX
6becoB 3C

11.1.1 BogoxpaHunuuwia W 30Hbl MEPEeMEHHOro noanopa OT BOLAOXPAHWUIIULL
SABMNAIOTCA HaAKOMUTENSMU TBEPLOro CTOKa pPeKkM M copepxaT annoBuanbHbli MaTepuarn
pasnnMyHOM KOHOULMM B BOMbLLOM KOSIMYECTBE, YXKe cenapupoBaHHbIA B PasfinyHbIX CBOUX
yactax. OgHako peweHue o godbbive HCM 13 akBaTOpnn BOAOXpaHUNULWA NPUHMMAETCS C
Y4ETOM PbIOOXO3SAIMCTBEHHOIO 3HAYEHUs1 BOJOEMA M €ro MCMNoNb30BaHUA ANS NUTbLEBOIO
BOOOCHAOXeHMs1, MOPMOSIOrMYeckoro CTPOEHUS BOAOXPAHUNULWEA W OMHAMUYECKUX
NPOLIECCOB, MNPOUCXOASLMX B HEM, pexuma TBEepaoro Ccroka W BAonbbeperoBoro
nepemeLleHns HaHOCOB, XapakTepa U TEMNOB pa3mMbiBa 6eperos.

Ho6bblva HCM 13 BogoxpaHMnumLy, MOXeT NPOM3BOOMTLCA HA yvacTKax HakonmeHus
HaAHOCOB B aKKyMYNSATMBHbIX Mopdponornyeckmx ¢opmax (3aTonfneHHble ocepenku,

ocTpoBa, No6oYHKU, nomnma).
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11.1.2 He pekomeHayeTcs pas3paboTka KapbepoOB Ha ydacTkax MpuOpexHbIX 30H
BOOOXpaHWUNULY, TrAe npoueccbl pasMbiBa npeobnagatoT Hag akKyMynsiTUBHbIMU
npoueccamu, a Takke n3 6eperoBon 30Hbl U OTMENEN.

11.1.3 K 30He BbIKMMHMBaAHMA noAdnopa WNM K 30HEe MepeMeHHoro nognopa
OTHOCUTCSl BEPXHSI YacTb BOAOXpaHuMNuwWa, rae Ha ObiTOBble YCNOBUSI pPeEKM B
onpegerneHHble nepuoabl roga HaknagbliBaeTcs MOAMNop, BbI3BAHHLIA  NOBbLILLEHUEM
YPOBHSA BOAblI B BOAOXpaHunuuie. B 3aBUCMMOCTM OT YpOBHSA BOAbI B BOAOXPaHUNULLE
MonoXeHne CTBOpa BbIKITMHMBAHUA MNOAMNOPa HENpepbiBHO MeHAeTca. Ha KpynHbIX K
cpeaHNX PpaBHUHHbIX pekax ANnHa 30Hbl nepemeHHoro nognopa cocrasnset 100-200 km.

Boonb 30HbI BLIKNIMHMBaHMS MNognopa MO TEYEHUID YBENMYMBAKOTCA MNyOuHbI,
YMEHbLUIATCA YKNOHbI BOAHOW NMOBEPXHOCTU M CKOPOCTU TEYEHUS, CHUXKAKOTCSA 3HAYeHUs
pacxofoB AOHHbIX U B3BELUEHHbIX HAHOCOB, YMEHbLUIAETCS KPYMHOCTb JOHHbLIX OTNIOXEHUN,
yBenu4nBaeTcs NPOAOIPKUTENBHOCTb U rIybuHa 3aTonneHnsa nonMbl.

B 30He nepemMeHHOro nognopa Npouecc akkymynsauunm HaHOCOB npeobnagaeTt Hag
npoLeccoM pa3mbiBa. B 3ToM YacTu KpynHbIX paBHUHHbLIX BOAOXPAHUNULL, aKKyMynmnpyeTca
30-80% TBEpOoro crtoka peku. B cpegHenm 4acTu 30HbI MEPEMEHHOro nognopa Ccriown
OTNOXUBLUNXCS HAHOCOB AOCTUraeT MakCMMyma, YMeHbLUAsCh B HanpaBieHUn BEPXHEro U
HUXXHErO rpaHNYHbIX CTBOPOB 30HbI NEPEMEHHOIO noanopa.

MpeobnagaHue akkymynsauum HaHOCOB B 30HE NMEPEMEHHOro noanopa nNpuBoaMuT K
YMEHbLUEHUIO TEMMOB MNNAaHOBbLIX AedopMaunin Ha MeaHOPUPYOLWKNX pekax, OTMUPaHUIO
BTOPOCTEMEHHbIX PYKaABOB W YKPYMHEHUIO OCEpenKkoB W OCTPOBOB B MHOrOpYyKaBHbIX
pycnax, 3aufieH1o NNecoBbIX NMOLWH.

Hanbonee OGnaronpusTHble C MOPMOSIOrMYECKOM TOYKM 3pEHUs MecTa Aans
pa3paboTkM KapbepoB — 3aTOMSIEHHblIE OCepenkn, OCTpoBa, MOBOYHW, KOCbI, Y4aCTKWU
NnorMMbl U HaOMOMMEHHbIX Teppac, — B 30HaX BbIKMWHMBAHUA MNoanopa BOAOXPaHUNULL,
OTHOCATCS K CpeHEN N HKHEN YaCTsM 3TUX 30H.

11.1.4 Bo3segeHne [BC Ha peke nNpuBOOUT K KOPEHHbIM NpeobpasoBaHUAM
hakTOpOB, ONpeaensowmx pycrnoBon NpoLecc, BKNYas XxapakTepUCTUKM CTOKa BOAbI U
HaAHOCOB. Y4YacCTOK pycna, HaxOAdAWWNCS B €CTECTBEHHbIX YCMOBUSIX B COCTOSHWUM
ANHaAMWYEeCKOro  paBHOBECUMS C  obpaTMMbiMM  PYCrOBbIMM  AedhopMaumnsmu,
6ecnpenaTCTBEHHO NMPOMyCcKarLWMi HAHOCLI BHM3 MO TEYEHMI0, nocne ctpoutensctea [OC
nepexoauT B MHOE COCTOSIHUE W MEHSAET CBOM (PYHKUMM B OTHOLUEHUW TpaHcnopTa
HaHocoB. BepxHuin Obed peku npeBpallaeTcs B 30HY HeobpaTUMOW akKyMynsumm
HaHOCOB, @ HWXHUI Obed — B 30Hy HeoOBpaTMMON 3PO3UKN, NUTAKOLWMI HAHOCAMK Y4aCTOK

pekun Hmxke OC.
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MHoroneTtHee, ce30HHOE, HeaenbHOEe N CYTOYHOE pErynMpoBaHUe PeYHOro CToka
yMeHbllaeT O06beM WM MHTEHCMBHOCTb MNAaBOLOYHOrO CTOKA HWXE BOAOXpaHUNUWA W
yBENMYMBAET MEXEHHbIN CTOK pekn. B HmxkHem Obede MOC pesko cokpaljaeTcs CTOK
B3BELLEHHbIX HAHOCOB WM MOSMHOCTbLIO NMpeKpaLaeTca NOCTYNfeHNe OOHHbLIX HAHOCOB. JTO
NPUBOOUT K W3MEHEHWUIO XapakKTEPUCTUK PYCNOBOro npouecca U pexmma pycroBbiX
aedopmauunn. Ha cdoHe obuiero pasmbiBa pycrna nponcxoasat obpatumble gedopmaumm
AHa B pesynbTaTte OBWKEHUS Me30 1 MuKpodopm peyvHoro pycna. lNpoucxoguT nocagka
YPOBHA BOAbl, 3aTpygHsowas Ha OGonblwom npoTskeHun oT cTtBopa [OC ycnosus
cygoxoacrtea, paboTty BO4o3abopoB, nNpuYarnbHbIX M TPAHCMOPTHBLIX  COOPYXXEHWUN,
nepexogoB pPasfuyHbIX KOMMYHUKaUWA Yepe3 pekn (MOCTOBbIX MepexonoB, NOABOAHbLIX
TpybonpoBonoB u 1.4.), 6eperoykpennTenbHbIX 1 pyCroperynnpyroLmx COOpY>KEHUN.

N3mMeHeHne rMaponiormyeckoro pexuma B HMKHeM Obede (MOHMXKEHUE YPOBHEMN
BOObl) MNPUBOOAMT K nepepacnpenernieHnto pacxodoB BoAbl  Mexay pykaBamu B
MHOrOpYKaBHbIX pycrnax, OTMUPaHUIO BTOPOCTEMNEHHbIX PYyKaBOB, M3MEHEHMWIO pexunma
3aTONMIEHNS MOWMM, MPENMYLLECTBEHHOMY pPas3BUTUIO [NABHOrO pykaBa pycna npwm
He3aBepLUEHHOM MeaHLPMPOBaHUN N CMEHE TUMa pycrna - nepexoay OT He3aBepLUEHHOrO
K cBOGOAHOMY MeaHOPUPOBaHUIO.

PasmewaTb Kapbepbl Ha yyacTkax HWXHUX ObedoB rMapoy3noB B 30He,
oxBayeHHou obLen apo3nen pycna, HelenecoobpasHo.

11.1.5 B uCKMOYUTENDBHbBIX Criyvasix AOMNycKaeTcs MPOEKTUPOBAHME KapbepoB (C
orpaxgeHuem y4vacTtkoB gobbiim HCM sawmTHbiIMM gambamm) Ha ObIBLUMX MOWMMEHHbLIX
yyacTkax M BO BTOPOCTEMNEHHbIX pykaBax pycen C He3aBepLleHHbIM MeaHapPUPOBaHNEM U

NONMEHHON MHOrOPYKaBHOCTbLHO.

11.2 o6biva HCM 13 ycTbeB pek n UX NPUTOKOB

11.2.1 B ycTbsAX pek Npu BCEX rEHETUYECKMX TUMax YCTbeBbIX Y4aCTKOB NPOUCXOAUT
npouecc 0gHOHaNPaBNEHHOIO OTMOXEeHUs (HeoBpaTMMON akKyMynsaLUMn) HAHOCOB.

B MHoropykaBHbix genbtax [gobobida HCM  moxeT ocywecTBnsTbCA  BO
BTOPOCTENEHHbIX NPOTOKax B 06bemax, He OKa3bIBaKOLLMX BUSHUSA Ha TMAPOSIOrMYECKUn 1
rMOopaBnNUYecKUn pPeXMMbl U Ha €CTECTBEHHYK WHTEHCMBHOCTb W HanpaBreHHOCTb
pycnoBbix aedopmauun. NMpn cobniogeHnn atnx xe TpeboBaHWU Kapbepbl MOryT ObiTb
pa3meLlleHbl Ha Me30opMax U OCTpoBax B AefibTax OCTPOBHONO TUMa 1 B BEPXHUX YacTaX

PEe4YHbIX 3CTyapueB.
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MopdoamHamumka YCTbEBbIX Y4YacTKOB TMPUTOKOB pPeK W OCOBEHHOCTU KX
rMOpoOsIorM4eckoro, rMApaBANYECKOr0o M PYCrIOBOrO PEXMMOB 3aBUCAT OT XapakTepa
BO34ENCTBUA Ha NPUTOK rfaBHOW PeKU: COOTHOLLEHUSI PaCXOAOB MMaBHOW PeKU U npuToka
N CPOKOB MPOXOXOEHUSA MOMOBOAbS, COOTHOLIEHUS aMnnuTy KonebaHusa ypoBHeW BOAbl,
MYTHOCTM BOAbl W TPaHYrIOMETPUYECKOrO COCTaBa HAHOCOB ClMBAOLMXCA MOTOKOB.
lMoaTomy, crneagyeT pasnuyaTtb yCcTbeBble 6ecnognopHbIe N NOAMOPHbLIE YHACTKN U PEXUMbI
COMPSKEHUSA NPUTOKA C rNaBHOW PEKOMN.

11.2.2 YcTbeBble Yy4yacTkM MOAMOPHOro Tuna HabnwgawTca 4Yauwe, MOCKOSbKY
BbICOTa M NPOAOITKUTENBHOCTb NOSIOBOABS Ha FMaBHOW peke, kak npaBusio, Gonblue, Yem
Ha npuToke. Ha TakMx y4dacTkax akkyMynsaTuBHbIE npoueccbl npeobnagatT Hag
npoueccamMmn pasmMmbiBa, YTO NPMBOANUT K 06pas3oBaHMO B Nepuos NosioBoAbs YCTONYUBBLIX
nepekaTtoB W pPYCroBbIX aKKyMyNATUBHbIX (popM. [lepeMeHHbI noanop MpuToKa B
nosioBoAbe CnocobCTBYeT Takke pPasBUTUIO LUMPOKUX MOMM Ha YCTbEBbIX Yy4acTkax
nputokoB. [MoaTomy pa3paboTKy KapbepoB Ha YCTbEBLIX YyyacTkax MNOLMOPHOro Tuna
PEKOMEHOYETCA OCYLLUECTBNATbL B 30HAX MOCTOSHHOINO HAaKOMSIEHMSI HAaHOCOB: Ha
nepekaTax, pycroBbIX akKyMynAaTUBHbIX OpMaXx 1 Ha NOMMEHHbIX yYacTKax.

11.2.3 Pa3paboTka kapbepoB HCM Ha ycTbeBbIX y4acTkax 6ecnognopHoro Tuna He
pekoMeHayeTcd, wWnM ee cnegyet BbINOMAHATL € OOMbLION  OCTOPOXHOCTLIO B
OrpaHMYeHHbIX 00beMax, Tak Kak 3TO MOXET NPUBECTU K 3HAYUTENBHOWN Nocagke ypoBHEN
BOAb!, YBESIMYEHUIO YKITOHOB BOAHOW MOBEPXHOCTU U CKOPOCTEN TeYeHUsl, pa3MbIBY AHA U
OeperoB pycna, pesynbTaTOM Yero MOXEeT OKasaTbCA HapylleHue YCTONYUMBOCTU
NHXXEHEPHbIX COOPY>XEHUN N YXYALLEHNE COCTOSIHUS OKpYXXatoLen cpenbl U 3KONOrMYeCckmnx

YCINOBUMN.

11.3 OcobeHHocTU AO06LIYM HCM 13 pycen pek ropHo-npeAropHon 30HbI

11.3.1 Pekun ropHo-npearopHom 30Hbl 4515t Cya0X0ACTBa He Ucnosb3ytoTcd. Noatomy
npobnemsbl, BoO3HMKawowme npu [obbie HCM Ha CcynoxogHbIX pekax B CBA3M C
Cy[0X04CTBOM (ymeHbLLeHne CyLOXOOHbIX rnyouH, yBenuyeHune obbema
AHOoyrnybuTenbHbIX paboT, yxydlweHne yCnoBui aKCnyataumm nopToB, CyAONpPOnYyCKHbIX
N NpUYanbHbIX COOPYXXEHU 1 Op.), HA peKax ropHO-NPearopHON 30HbI HE CYLLLECTBYIOT.

11.3.2Y4acto Ha pekax FOpHO-NpearopHon 30Hbl gobbidy HCM coBmelsaroT C
pelweHnemM 3agayun 6opbbbl ¢ naBogkamu. M3-3a 60MnbLWLINX €CTECTBEHHbIX YKITOHOB AHA U
BOAHOW MOBEPXHOCTWU, nNpwu pa3paboTke kapbepoB HCM Ha Takmx pekax CpaBHUTENbHO

nerko pgocturaetca 3ddeKT CYLWEeCTBEHHOINO CHWXEHUA YPOBHEW BOObI WU PEXUM
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PYHKUMOHNPOBAHUS KapbepoB MO CXeMe He3aTOMSIEHHOro COMPSPKEHUS C TPaH3UTHbIM
NOTOKOM, KOrda nageHue YpoBHSA Ha yyacTke Bblwe kapbepa, Az >h, rae h — ObiToBas
rnybvHa noToka Bhbille Kapbepa (CM. PUCYHOK 6.2).

Bcneactene 6Gonbwnx rmybnH n obbemoB 60NbLUMX KapbepOB OTHOCUTENBHO
rnybvHbl N pasMepoB pycen pek ropHO-NpPeAropHOM 30HbI, BMECTE C NMOHMKEHNEM YPOBHS
BOAbl NPOUCXOANT CYLLECTBEHHOE MOHWXEHUEe eCTEeCTBEHHbIX OTMETOK JHa (pa3MbiB) Ha
OOMbLWOM pacCTOSHUKN BbilEe U HUXE Kapbepa. OTO cosfaeT yrpo3y ANfs HaOeXHOW
aKcnnyaTaumm UHXeHepPHbIX COOPYXXEHUN B 30HE pasmbiBa [HA, BbI3BAHHOIO YCTPOMCTBOM
Kapbepa (MOCTOBbIX OMNOp, BOA03abOpOB, NOABOAHbLIX MNepexodoB TpybonpoBoaos,
kabenen cBA3NM M BbICOKOBOSMbTHbLIX NMHWIA 3nekTponepenad, pycrnoperynvpyowmx u
OeperosalnTHbIX coopyxeHnn n ap.). Mpn 6onbwmnx obbemax [obblum HCM Ha pekax
rOPHO-NPEAropHOM 30HbI CYLLLECTBEHHO YXyOLIAlTCHA COCTOSIHME OKpyXatollen cpenbl n
aKosnormyeckme ycnosus. NoHmxeHne genpeccMoHHbIX KpUBbLIX TPYHTOBbLIX BOL NPUBOAUT K
06CbIXaHWI0 KOPHEBOW CUCTEMbI U Aerpajaumm pacTUTENbHOCTU Ha NovMe, akTuBM3auum
OMOJI3HEBbIX MPOLIECCOB N COKPALLEHMIO HEpeCcTUnuL, pblb.

11.3.3 Hanpumep, paspabotka bonbworo kapbepa (anuHorn 1900 m, wunpuHon 80-
300 M, rnybuHon 4,0M, obwmm obbemom 1,4 MrH. M%),  dYHKUMOHMPYIOLLETO B
He3aToMNMeHHOM peXxuMe Ha TUNUYHOW npearopHon peke Jlaba y noc. MocTtoBckoro, B
TeyeHne 2,5 neT npuMBena K CHWXEHUIO YPOBHA BOAbl Had KapbepoM Ha y4yacTke
HenocpeacTBEHHOM BblEMKM peyHoro anmoBus Ha 2,0-2,5 M. Bbllwe kKapbepa, Ha
paccTosiHum 1100 M NOHWXXeHMe ypPOBHS BoAbl B peke coctasusio 1,0-1,5 m [41].

PacyeTbl nokasbiBalOT, 4YTO BOCCTAHOBMEHME €CTECTBEHHOrO pYyCrioBOr0 MU
rMOpaBnMYeCcKoro PeXXMMOB PEKM Ha 3TOM y4acTKe Npu YCrioBUU MOSIHOrO npekpalleHus
KapbepHbIX pa3paboTok MoXeT nponsonTtn yepes 10-15 ner.

Mo AaHHBIM MOAENbHbIX UccrneaoBaHnin, paspaboTka OVHHOMO (1-2 KM), LWMPOKOro
(comamepumoro C LWMPUHOW NaBOAOYHOrO pycna) u rnybokoro (4 M) kapbepa, Ha
OTMEYEHHOM y4yacTke p. Jlabbl (PyHKLUMOHMPYIOLWErO B HE3ATOMNNIEHHOM pPEeXMUMe, Bbi3blBaeT
Bpe3aHue pycna Ha rnybuHy 2-3 M Ha paccTosHUM > 1KM Bbllle Kapbepa U Ha rnyouHy 2-
2,5 M Ha paccTtoaHun 1-2 KM HUxXe kapbepa. B 30He HeobpaTuUMbIX OgHOHanpaBneHHbIX
agedopmMauun  HenocpeAcTBEHHO HWXe Kapbepa MPOMCXOAUT CaMOOTMOCTKa [JHa
KPYnHbIMW HaHOCamu, NPendaTCcTByoWas AanbHenweMy pasmbiBy pycna B rnyouHy.
YpoBHM BOAbI Bbille Kapbepa cHukatoTes Ha 1,5-2,5 M, a HuXe kapbepa — Ha 0,5-1 m [41].

Takum obpasom, paspaboTka ANUMHHOIO PycrioBOro kapbepa Ha p. Jlabe Bbi3biBaeT
3HaAYMTENbHOE CHMXEHME OTMETOK AHa M BOA4HOM noBepxHOCTU. C OAHOW CTOPOHbI, 3TO

6J'IaFOI'IpI/IFITHO CKa3blBA€TCA Ha YCITIOBUAX NPONyckKa nonioBoAMM 1 NaBoOAKOB Ha y4qyacTke ”n
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yMeHbLUaeT BEPOSATHOCTb HEKOHTPONUPYEMOro OnyXgaHus peku U CBA3AHHOTO C 3TUM
pa3mMbiBa 6GeperoB ¢ CyLECTBYOLWNMM TaM NOCTporkaMn. A C ApYyron CTOPOHbI, B CBS3U C
nageHnem ypoBHSI TPYHTOBbLIX BOA Ha MpuUIerawwmx TeppuTopusix, CHMXKEHNE OTMETOK
AHa W BOOHOM MOBEPXHOCTM MOXET HeraTMBHO MOBMAMATb Ha BogoCHabXeHne w
NPOAYKTUBHOCTb CENbCKOXO3ANCTBEHHbIX YTOANN.

PaspaboTka OnMHHOrO Kapbepa He MpPUBOAMT K YCUNEHWUIO MnaHoBOro 6nyxaaHus
pycna unu cMeHe Tuna pycnoBoro npotecca.

11.3.4 Hanbonee o60CHOBAHHbIM U OOMYCTUMbIM, C TOYKM 3PEHUS HAUMEHbLLEro
BO3JENCTBUA Ha PYCriOBOM U MMAPaBANYECKUA PEeXUMbl NPEeAropHbIX y4YacTKOB peK C
yknoHamn 0,0045-0,0050 %o, NpeacTaBnsaeTcs exerogHoe U3bAaTue rpyHTa B obbeme He
bonee cpegHErogoBOro CTOKa BMEKOMbIX HaHOCOB M3 KOPOTKMX (gnuvHonm < 200 m) u
HEeWNPOKNX  (3HAYUTENIbHO  YXKe  LWWPUHbI  NaBOLOYHOrO  pycra)  Kapbepos,
DYHKLUNOHUPYHOLLNX B 3aTOMNSIEHHOM PEXMME U MO3TOMY HE BbI3bIBAOLLNX 3HAYUTESBHbIX
nocagok ypoBHen Boabl. Kapbepbl cnegyeT pacnonaratb B LLaXmMaTHOM nopsake (C uernbio
npefoTBpalleHns pasmbliBa MNepeMbld4ek MeXay HUMM) U Ha BO3MOXHO ©Oonbluem
paccTosiHumM oauvH ot apyroro (He MeHee 400 m). lNMpu aTomM HeobxoouMO BecCTH
NOCTOsIHHbIE cneuuanbHble HabnwaeHus 3a pas3paboTKoOM M NPOLLECCOM  3arofiHEHUS
KapbepoB HaHOCaMu C LUenblo NpuMBeAeHMS B COOTBETCTBME rodoBoro obbema [o6blum

pycnoBoro ansjitoBuA C 06bEMOM 3aHEeCeHUsi BbIEMOK, 3aBUCSLLMX OT BOOHOCTU peKn.

11.4 PekomeHaauum no pasmelleHuto kapbepoB HCM Ha paBHUHHbIX peKkax

npu pasHbIX TUNaxX pycnoBoro npouecca

Ha TpaH3WTHbIX Yy4yacTKax paBHWHHBIX peK C obpaTuMbIMM  PYCrOBbIMU
aedopmMauusamMm Npy pasHbIX TMNax pycrnoBoro npouecca kapbepsbl HCM uenecoobpasHo
pasmellaTtb, UCXOOA U3 CXeMbI, NpeacTaBfieHHON Ha pucyHke 11.1.

11.4.1 OnTumanbHbIM MECTOM pa3MELLUEHNS Kapbepa Ha uanyymHe cBoboaHOro
MeaHOpPUPOBaHUSA NpeacTaBnseTcss HN30Bas YacTb NisXa — cxema a) Ha pucyHke 11.1.

Mnsk  pekomeHayeTcs paspabaTbiBaTb He Ha BCHO  LWMPUHY, a OCTaBNATb
HETPOHYTOWN Y3KYyt0 Kocy. Npun Takon cxemMe Kapbep OKasblBaeT MUHMMarbHOE BO34ENCTBUE
Ha KMHEMATUYECKYID CTPYKTYPY MOTOKA W €CTEeCTBEHHbIA XO4 pa3BUTUSA PYCIOBbIX
Aedopmauuin.

[obblva maTepmana gonyctuMa M Ha gpyrux ydactkax nnsxa B Buae nonepeyHbX

npopesen, He HapyLwlatLwwmnx obien mopdonorum pycna — cxema 6) Ha pucyHke 11.1.
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I «apbep

Tunbl pycnoBbIX NPOLIECCOB:
a), 6) — cBoboagHOEe MeaHOpMpoBaHMe, B)-OrpaHU4YEHHOE MeaHapPUpPOBaHMeE,
r) NEeHTOYHOrPSIA0BOM TUM, 4)- NOBOYHEBBIN TUM, €) pycnoBas U NOMMEHHasi MHOrOPYKaBHOCTb

PucyHok 11.1 — PekomeHayeMble MecTa pasMeLLeHNs KapbepoB B pycriax pek npu pasHbIxX
TMNax pPycnoBbiX NPOLIECCOB

He pekomeHOyeTcs pasmMeliaTb Kapbepbl Ha BEPXOBOM W HW30BOM Mepekatax
M3NYYUH, T.K. UX pasMeLleHne Ha yKasaHHbIX 3feMeHTax MakpogOpMbl MNPUBOAUT K
3HaYMTENbHOMY nepexBaTy KapbepOM BfIEKOMbIX HAHOCOB W MNOcCadKke YPOBHEW, 4TO
OKa3blBaeT BNIUSIHWE Ha Pa3BUTME CMEXHbIX U3MYYMH.

B wm3nyunHax, HaxogoswWwuxca B 3aBeplualollen CcTaguuM  pasBuUTUs, Kapbep
pekoMeHayeTcs pasMmellatb B CTapoM, OTMUpaloLWEM pycrie, NepekpbiB BXO4 B HEro u
Takum 0b6pasom cocpeoTOuMB CTOK BOAbI M HAHOCOB B CMIPSIMIIEHUM.

11.4.2 NopgobHbiM e obpa3omMm cnegyeT nocTynatb B CrydYae He3aBepLUEHHOro
MeaHOpUpoBaHUS.

PasmelleHnem kapbepa Ha y4vacTke [OeneHus noToka MOXHO perynmpoBaTtb
pacnpegeneHne ctoka BoAbl U HAHOCOB MO pyKaBaM.

11.4.3 PekomeHgaumm no pas3paboTke KapbepoB Ha WU3NYyYUMHE OrpaHUYeHHOro
MeaHapupoBaHus aHanorndHol 11.4.1. Kapbep crnegyeT pacrnonaraTtb Ha HU30BOW 4acTu
nnska, coxpaHsisi ee GOKOBOW CKMOH (B 30HE aKKyMyIisiuMKM HAHOCOB), - CM. CXEMY B) Ha

pucyHke 11.1.
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11.4.4 Mpn nNEeHTOYHOrpsiAOBOM TUNE PYCNOBOro npouecca Kapbepbl crenyet
orpaHvyMBaTh B LUMPUHE W paccpenoTouUTb Mo niowaan pycna B LaxmaTHOM Mopsake -
CM. CXeMy r) Ha pucyHke 11.1.

11.4.5 Mpn noGOYHEBOM TUNE Kapbepbl OKa3biBalOT HaMMEHbLUEE BNUAHME, €CNK
OHW OXBaTbIBAOT MOSIOBUHY ANWHbLI Mfeca U NOMOBUHY HANMOPHOrO CKMOHa NOBOYHS - CM.
cxemy f) Ha pucyHke 11.1.

11.4.6 Npn pycrnoBon U MNOMMEHHOWN MHOrFOPYKaBHOCTM Kapbepbl crenyeT
pasmMellaTb BO BTOPOCTEMEHHbIX pykaBax M Ha 4acTaxX ocepedkoB unv ocTtpoBoB. [pwu
NOMMEHHON MHOrOPYKaBHOCTU criedyeT Yy4uTbiBaTb TaKke TWUM pycrna B [flaBHOM W
BTOPOCTEMNEHHbIX pyKaBaX - CM. CXeMY €) Ha pucyHke 11.1.

[Mpn pasmelleHMn KapbepoB Ha NorMmax crnegyet ornpefenaTb MNpoucxoxaeHve
NonM, CBA3b C PYCrOBbIM NPOLLECCOM U cxemy TeyeHun. CrnefyeTt kapbepbl pasMellaTtb B

AKKYMYJTMPYOLWKUX EMKOCTAX, MHOIr4a OoTAEeNATb I'IOIZMy OT pycna Aambamu.

11.5. PekomeHpauum, obecneymBaroLme cCoOXxpaHeHue ycrnoBumn ooutaHmsa mn

BocCcnpoun3BoAacCcTBa BOAHbLIX 6Mopecypc03

11.5.1 B cooTBeTCcTBUM C CO34aHHOM B rMocnegHee AOeCATUIIeTUE CUCTEMON
NPUPOAOOXPAHHOIO 3akoHoAaTeNbCTBa Ansl BoAHbIX 0bbekToB [1, 42, 43, 44, 45] npu
CTPOMTENLCTBE OOBLEKTOB N NPOBEAEHUMN JOBLIX rTMAPOTEXHUYECKUX paboT Ha akBaToOpUM,
B norme n npubpexHon nonoce pbl6OXO3ANCTBEHHbLIX BOOOEMOB N BOAOTOKOB AOJSTKHbI
npegycMmatpupaTtbCa  (Ha  3Tane  NnaHUpOBaAHUSA)  MEponpuaTUsl,  MakCUMarsibHO
npegoTepalarome HebnaronpuaTHOE BO34ENCTBME HA BOAHbIE Buopecypchbl U cpeay ux
obutaHna. OHM  JormkHbl  obecneynTb  HOpMaribHble  YCroBusi  OobuTaHus U
BOCMNPOM3BOACTBA BOAHbIX BropecypcoB, nx KopMmoBoun 6asbl.

11.5.2 Ecnu 9T MeponpuaTnsa He No3BONST n3bexaTb HEraTMBHOrO BO34ENCTBUSA
Ha BOAHble 00BLEKTbI M HEe obecnevnBaloT HOpMarbHOE BOCMNPOU3BOACTBO B HUX BOLHbIX
OuopecypcoB, NpPOM3BOAMUTCA  OUEHKa  HaHocumoro  yulepba u  paspaboTka
KOMMeHcaunoHHbIX MeponpuaTun. OueHka yuwepba BbINOMHAETCS B COOTBETCTBUU C
BpemeHHon meTogumkon (1989 r.) [46]

11.5.3[na npegynpexneHnsas W  CHUXeHUs  (MUHUMM3ALMKM)  HEeraTMBHOIO
BO34ENCTBUA Ha BOOHble Buonornyeckne pecypcol n cpeny mx obutaHus npu paspaboTke
HCM Ha BogHOM o00bekTe [AOMKHbl ObiTb peanu3oBaHbl crnefylowme OCHOBHbIE

MepPOonpUATUA:
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1 o Ha4vana paspabotkn mectopoxaeHuss HCM B panoHe ero pacnonoXxeHus
OOIMKHbI  ObITb  BbINOSIHEHbI  UXTUONOIMMYECKNE UCCREAOBaHUA C  LEeNbilo  OLEHKM
pbl6OXO3ANCTBEHHOMW 3HAYMMOCTU [OAHHOTO y4yacTka peknm (cocTtaB UXTUOdayHbl,
KapTUpOBaHWE HEPECTUNNLL, MYTU N CPOKM MUTPALMIA NONYNPOXOAHbLIX M MPOXOAHbIX PbIb).

2 B cnyyae pacnonoXxeHus Ha y4yacTKe MECTOpOXOEeHus HepecTunuw, ocobo
LUEHHbIX U LeHHbIX BUOoB pbld paspabotka HCM pormkHa ObiTb 3anpelleHa cornacHo
npukasy PocpbibonoscTtea oT 16.03.2009 Ne 191 [47].

3 Bce paboTbl U CPOKM MX BbINOMHEHUA AO0SMKHbI ObiTb B 06A3aTEeNIbHOM Mopsiake
cornacoBaHbl ¢ Pocpbl6osioBCTBOM.

4 Cpoku BbINONHEHUs1 paboTr no agobbidie HCM pomkHbl mcknioyaTb nepuoapl
HepecCTOBbIX MUrpauUnn n HepecTa pbIb.

5Ha nepuog pas3paboTkKm MeCTOpOXAEHUs OomkeH ObiTb NpeayCcMOTPEH

3KONOrM4YeCKNn MOHUTOPWHT.

83



CTO 52.08.31-2012

12 KayecTBeHHble W KOJNIMYECTBEHHble MeTOAbl OLEeHKU BO34EeUCTBMA Ha

BOAHble 00bLEKTbI NpU pa3paboTke KapbepoB Ansa Aobbiun HCM

Mpun oueHke BO3OENCTBUSA Ha BOoAHble OOBEKTbI MpU pa3paboTke KapbepoB B YacTw,
Kacaiowenca aonyctumbiX rabaputoB, oObEMOB KapbepoB M BpeEMEHM WX 3aroSHEHUS
(BpemMeHM BOCCTaHOBMEHUSI €CTECTBEHHOrO MapaBrMyeckoro M pycrioBOro pexumoB) B
TPaH3UTHOW 30HE aKTMBHOrO TpaHcrnopTa (NepeoTriokeHUs) HAHOCOB B pekax cnegyet
PYKOBOACTBOBATLCS CrieayHLLMMN COOBPaKEHNSIMN.

12.1 bonbluMe U Manble paBHUHHbIE PEKU, @ TaKKe PEKU FOPHO-NPEearopHON 30HbI,
pagvkanbHO OTfMYalTCca Apyr oT gpyra obbemoMm (3anacom) cogepallerocs B MX
pycnax v novMMmax ansnoBuanbHOro mMartepuana M COOTBETCTBEHHO 06nagaltoT pasHbiM
noteHumanom ansa gobblum m3 HUXx HCM B obbemax, 6e3onacHbiXx AN €CTECTBEHHOrO
COCTOSIHMS BOOHOro obbekTa, KayecTBa OKpyXalollen cpefbl U 3KONOrMYeCcKnx yCrnoBumn.
OTN peKkn OTnMyalTCa pasmepamMm Ux pycesn U NoM U MHTEHCUBHOCTBIO NPOTEKaoLWMX B
HUX PYCNOBbIX MPOLIECCOB (TPaHCNOpTa HAHOCOB N PYCMOBbIX AedopMaLnii).

MHTEHCUBHOCTb TpaHCnopTa HaHOCOB (pacxod W CTOK OOHHbIX HAHOCOB) B pekax
nponopunoHanbHa TpeTben cteneHn vncna dpyana Fr, kotopoe ang 6onbwnx U cpeaHmnx
paBHMHHbIX pek coctaBnseT ot 0.08 go 0.30; ana mManbiXx paBHUHHbLIX PeK Haxo4uTCs B
npegenax ot 0.30 go 0.50, a ona y4acTKOB pycesi ropHO-NpearopHbIX 30H COCTaBNAeT oT
0.50 go 1.20.

Hdedopmauun, onpegensiowme cTeneHb YCTOMYMBOCTU (CTabuNbHOCTU) pPeYyHOoro
pycna, B TOM yucne:

— nnaHoBble gedopmauumn 6eperos Npy MeaHaApUpPoOBaHUMU;

— CMeLleHMe BHMU3 Mo TEYEHUIO PyCcroBbiXx Me3odopM (NoBoYHEN 1 ocepenkos) npu
nob6o4yHeBOM M OCepeaKOBOM TUNax PycrioBoro npolecca;

— nepepacnpegeneHne pacxodoB BOAbl MeXAy pykaBamu U MpevmyLLeCTBEHHOe
pasBuUTUE OOHOIO M3 PYKaBOB MPWY NOMMEHHOW U PYCNOBOM MHOIOPYKaBHOCTH;

Npy NOEHTUYHbIX CXEMaxX Pas3BUTUSA Ha BONbLUMX U CPEOHNX PABHUHHBIX PEKax NpoMcxoaaT
3HAYNTENBbHO MeAJIeHHEee, YeM Ha MarblX PaBHMHHbIX U peKax ropHO-MPeAropHbIX 30H.

Hanpumep, cmelwleHne 6epera Ha Manon MeaHOpUpPYOLWENn peke CO CKOPOCTbHO 2
m/rog 3a 10 neT npuBeadeT K CMELLEHMIO pycna B CTOPOHY BOrHYTOro 6epera Ha BeENUYUNHY
BCEN WNPUHbI pycna. Ha 6onblion paBHUHHOW MeaHAapupyowen peke 3a Te xe 10 net
npu Temnax pasmMbiBa BOrHyToro 6epera co cKopocTtblo 4 M/rof pycno CMeCcTUTCA B niaHe
Ha 40 M, 4TOo Npu wupuHe pycna 600 M, B OTHOCUTENbBHbLIX BEMMYMHAX COCTaBUT BCETO

0,07 wwupwuHbl pycna. AHanorMyHo u pycnosble Me3odopMbl (NO6OYHM, Ocepeakn) Ha
84



CTO 52.08.31-2012
pekax ropHO-nNpearopHoOM 30HblI U HA MarblX PaBHUHHbBIX PeKkax CMELLalTCs Ha BENUYUHY
CBOEWN ANVHbl B TEYEHNE HECKONbKMX NeT, a Ha DoMbLUMX paBHUHHbLIX pekax — B TeveHue
AEeCSATKOB eT.

12.2 Vicxoast U3 xapaktepa U TEMMNOB PYCnoBbiX AedopMauni npu pasHbiX Tunax
PYCrnoBOro npouecca Ha paBHUHHBLIX U FTOPHBIX Pekax pasHbIX pasmepos, Npu paspaboTke
OLMHOYHbIX KapbepoB npeferibHO AoNyCTUMble rabapuTbl, 06beMbl U BpeMS 3anOfHEHUS
KapbepoB (BpeMsi BOCCTAHOBJSIEHUSI €CTECTBEHHOro rnapaBfinyeckoro W pycrioBoro
pexXMMoB) onpeaenstoTca auddepeHUnpoBaHo No pasHbIM KaTEropusiM peydHbIX pycen.

Bpemsa akcnnyataumm OAMHOYHBIX KapbepoB AOSMKHO COOTBETCTBOBaTb BpeMEHU
BOCCTaHOBEHNSA €CTECTBEHHOrO r’MapaBfiIMYeCcKoro N pycrioBoro pexumMoB (npeaenbHoMy
BpEMEHU TMOSMHOr0 3aHeCeHUs1 Kapbepa), rapaHTMpylLwero B TeyYyeHue 3TOoro nepuoaa
CTaburbHOCTb TMMNa pPycnoBoro npouecca (MopdonorM4eckoro CTPOEHUs pycra n nonmsl),
a Takke cxembl pycnoBbix pgedopmaumn. LlenecoobpasHo oOrpaHMunTbL  BpPEMS
aKcnnyaTauunm OAMHOYHLIX KapbepoB (4OMyCcTUMOEe BpeMsi BOCCTaHOBreHUst obbema
n3bIMaemMoro matepuana) B pycrnax M nommax 6onblinx paBHUHHBLIX pek 20 rogamu,
cpeoHMX U MarsnblX paBHUHHBLIX pek — 15 n 10 rogamu, COOTBETCTBEHHO, a PeK ropHo-
npearopHoOn 30HbI — 7 rogamMmu (Mpy yCNnoBuK, YTO 3a 3TOT Nepuo Ha ropHOM peke XoTs bbl
B oavH rog 6yayT HabnogaTbca pacxodbl BOAbl, MPU KOTOPbIX BO3MOXEH MaCCOBbIN
TPaHCNOPT BCEX PpaKUUN OOHHBIX OTIIOXKEHWNN).

C npuBeOeHHbIMU XapaKTepUCTUKaMn OOHO3HAYHO cBsA3aHbl rabaputbl U 06bEMbI
KapbepoB. M3 ycTaHOBNEHHbIX HOPMAaTUBOB BPEMEHM 3KCMNyaTaumMm OANHOYHbIX KapbepoB
BbITEKAOT HOPMAaTMBbI NpeaesnbHbIX 3Ha4YeHun obbemoB kapbepoB (Wg) B CpaBHEHMU C
rogoBbIM CTOKOM AOHHbIX HaHocoB (W7 ) Ha LUMPUHY pycra, paBHYK LWMPUHE Kapbepa.
Takum obpasom:

— Ans 6onblwnx paBHUHHBLIX pek Wy/ Wt < 20;

— OANA cpeaHnx paBHUHHbIX pek Wx/ Wt < 15;

— ANga mManbIx paBHUHHbIX pek Wx/ Wt < 10;

— pek ropHo-npearopHon 3oHbl Wy/ Wt <7.

B cBogHon Tabnumue 12.1 npuBedeHbl Haubonee 3HauMMmble MoOKasaTenmu
AONYyCTUMOro BO3AENCTBMA Ha BoaHble 00bekTbl npu paspabotke HCM, koTopble
nNpeaCcTaBNsAT OCHOBY ANSA YBA3KM BOEANHO W ONTMMU3ALMKU OpraHU3aumMoHHbIX, Hay4YHO-
METOAMYECKNX, MPOEKTHbIX, 3KOHOMWYECKMX, MPUPOAOOXPAHHLIX W paspeLunTeribHO-

KOHTPOJTIbHbIX acneKkToB AeATenbHOCTU npu paspaboTke kapbepoB M Aobbiie HCM u3
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BOOHbIX OOBEKTOB, KaK C TOYKM 3peHna paunoHanbHOro npupoaonosrib3oBaHnA, Tak 1 C

KOMMEpPYECKOM TOYKN 3PEHUA.

Tabnuua 12.1 — CeoagHaga Tabnuvua nokasartenen 4onycTMmMoro BO34encTBusA Ha BogHbIE
06beKTbl Npu paspaboTke kapbepos Ans 4obbiun HCM

PekomeHayembli
MeTOo[, OLIEHKU U
BoaHbIn pacyeTa
. Heponyctumoe
00beKT [lonyctumoe Bo3agelicTeme . (Homepa pasgenos
BO34encTBemne
(y4acTkm) nogpasgernos,
dopmyn, Tabnuuy un
NPUNOXeHWN)
1 Mecta na3vatma HCM 3 BogHoro oobekTa
NpubpexHbIe 30HbI C
AKKyMYISATUBHbIE YY4aCTKN U
npeobnagaHnem
Bopoo- dOpMbI HaKOMMEHUS HAHOCOB
NpoLECCOB pa3MbIBa,
XpaHunuia (3aTonneHHble ocepenku,
8 GeperoBasi 30Ha,
OoCTpoBa, N06OYHKU, Nonma)
oTMenwu
30HbI
E;ﬁ’:]”o”l’l'%a'a CPEOHNASA N HUXKHSAS YacTu
o7 BO g P 30HbI NePeMEHHOro noanopa,
A 3aTonsneHHble ocepeaKkn, OCTPOBa,
XpaHUnuLL .
Ul 30Hb No60OYHM, KOCbI, y4aCTK/N NOAMbI U
nepemeHHord Ha4NOMMEHHbIX Teppac 11.1
nognopa
B UCKITHOMUTENBHbIX Criyvasix
(C orpaxgeHuem y4acTKoB
Jo6b14n HCM 3awmTHBIMK pa3MeLLeHne KapbepoB
HwxHne Aambamu) Ha ObIBLUMX MOMMEHHbIX| Ha y4aCTKax HUXHUX
Obedbl y4yacTKax U BO BTOPOCTENEHHbIX | 6bedo MNAC B 30HE
raC (HecypoxoaHbIX) pykaBax pycen c¢| obuiero pasmbiBa
He3aBepLUEHHbIM pycna
MeaHapUpoBaHMEM N NOMMEHHOMN
MHOIOpPYKaBHOCTbIO
— YCTbEBbIE Y4aCTKN NPUTOKOB
MOANOPHOro TUNa: 30HbI — YCTbEBbIE y4acTku
MOCTOSHHOIO HaKOMMEHMS gpmoxos _
HaHOCOB Ha nepekaTax, €CMOANOPHOTO THna,
PYCINOBbIX aKKyMYNATUBHbIX
doopmax 1 NOMMEHHbIX y4acTKax;
YCTbsi peK 1 — YCTbEBbIE Y4aCTKM 11.2
NX NMPUTOKOB PEK ropHO-NPeAropHo '
Hbl, MUT nx
— BTOPOCTENEHHbIE pyKaBa 30Hb, atou
HaHOCaMn MOpCKMe
nenbT, Ha Me3odopMax U SDKA
OCTpOBax AefibT OCTPOBHOIO DEKPEALIMOHHOTO
TMNa N B BEPXHUX YaCTHAX 3HAYEHUS]
acTyapues
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Mpogomkenne Tabnuupl 12.1

PekomeHayemblin
MeTod OUuEeHKU U
BoaHbin . Heponyctumoe pacteTa
oGLeKT [lonyctumoe Bo3genicTeme BO3AEICTBIE (Homepa pasgenos
(y4acTkn) noapasaenos,
dopmyn, Tabnumy, 1
NPUIOXEHNN)
— HM30BbIE YacTu NSISHKEN Ha
n3nyyYnHax ceobogHoro, HesaBsep-
LLIEHHOrO N OrpaHNYeHHoro
MeaHapUpPOBaHUS;
- B OTMUPAIOLLEM pYKaBe peku
(c nepekpbITMEM BXO4aA B pyKaB
Aambon) B n3ny4nHax ceob6oaHoOro
MeaHLPUPOBaHNA, HAaXO4ALMXCA
TpaH3UTHbIE B 3aBepLualoLLen ctagum
y4acTKu pasBuUTUS;
oonbLKnx n — aKKyMynupyoLine eMKoCTH
cpenHunx nonmbl (C oTAeneHnem NnonMbl BEpPXOBble U
pPaBHUHHbIX aambon); HM30BblE NepeKaTbl 11.4,
pek c N3NYYnH Npu PucyHok 11.1
pasHbiMU — NPW NEHTOYHO-TPSIAOBOM U | MeaHOpPUpPOBaHUMK
TMnamm no6o4YHEBOM THMax pyCrioBoro
pPYyCnoBOro |npouecca B lWaxmMaTHOM nopsigke
npouecca y 6eperos, wupuHon 0,25-0,30
LWMPWHBI pycna u anuHon 0,5
AnviHbl nneca u 0,5 HanopHoro
CKIMOHa NoboYHs;
— NpW PyCnoBoW 1 NOMMEHHON
MHOIOpPYKaBHOCTN BO BTOPOCTE-
NEHHbIX HECY4OXOAHbIX pyKaBax
pycrna n Ha 4yacTsx ocepeakoB Unu
OCTpPOBOB
Manble
paBHUHHbIE Bk < 0,8Bp,
peku
Bk < 0,8Bp,
npw orpaHnyeHnn
ANVHbI Kapbepa
Peku ropHo- L < L
npearopHomn K= 11.3
30HbI aonyctnma paspaboTka KapbepoB
B LLAXMaTHOM nopsiake
noovepenHo Baonb 6eperos
pycna Ha paccTtosiHum > 400m
Mexay Kapbepamun Bonb bepera
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Mpogomkenne Tabnuupl 12.1

PekomeHayembi
METO[ OLEHKN U
BoaHbin pacyeTa
. Heponyctumoe
0ObeKT [onyctumoe Bo3aencTene . (Homepa pasgenos
BO3JeNCTBUE
(y4acTkm) nogpasgernos,
dopmyn, Tabnuuy n
NPUNOXeHWN)
2 V1ameHeHUsi ypoBHS (Az) U YKIOHOB BOAHOW NOBEPXHOCTH (1)
B 30He pa3paboTku Kapbepa
ycnosue 3aTonmeHHoro
pexmnma hyex = ILx = Az;
Kapbepbl (PYHKLMOHN TB
PaBHWHHbIE apbepb OYHKUMOHMPYo .
oK 3aTONSIEHHOM peXxume npu nodon
P ANnHe Kapbepa,
napameTpbl OLeHMBaOTCA
no goopmyne Az=ILg Pasgenbl
hme)K<|LK 56
MPU Nyex=1,0 M (L >ILk/h ’
Peku ropHo-| P/ Nwex (L >1LiMiex)
. 3aTOMNEHHbIN PEXNM
npenropHom
30HbI JYHKUMOHNPOBaHNA Kapbepa
neynBaeTcs
(1 ot 0,001 obec ipm aerc
A0 0,01) L< 100+1000 m

NN oT 06BEKTOB MHXEHEPHON MHAPACTPYKTYpPbI

3 MunHumaneHoe yaarneHune Kapbepa oT crieayrLliero BHU3 Nno Te4eHU0 Kapbepa

Bce Tunsbl
BOOTOKOB

(Ll +L, )hK

L>
h, —h

0.83
(3
2W

(Ll + LZ )hK
h —h

L>

Paspen 6,
dopmyna (6.10),
Tabnvua 10.1

4 MabapuTbl 1 06BEM Kapbepa, BpeEMS 3anosfIHEHMSI €r0 HAHOCaMn (BOCCTaHOBIEHNS

€CTeCTBEHHOro rugpaBsrimtd4eckoro n pycrioBoro pe)KI/IMOB)

Bonbliune
paBHUHHbIE
peKkun

PV BCEX TUMAX PYCJIOBOIO MPOLIECCA
B,< (0,25 - 0,30) B, B> (0,25 - 0,30) B,
L= By L> By pmcyllélfa 1.1;
T, <20 T.> 20 103,
Wi/ Wr <20 Wi/ Wt > 20 ”p(ﬂ’;a’;i:”; E
h, < Wy he > Wi
B, L, By oLy
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Mpogomkenne Tabnuupl 12.1

NX NMPUTOKOB

PekomeHayemblin
METO[ OLEHKU U
BoaHbin pacyeTa
. Heponyctumoe
obObekT Honyctumoe Bo3gencTeune BO3NCHCTEME (Homepa pasgenos
(y4acTkm) nogpasnenos,
dopmyn, Tabnumy, 1
NPUNOXeHWI)
MNP PA3HbLIX BUOAX MEAHOPUPOBAHUA
B«< 0,3B, L«< 2B, |Bx> 0,38, L«> 2B,
MNP NEHTOYHO-NPA0OBOM, NMOBOYHEBOM U
Cpentne OCEPEZIKOBOM TUMAX PYCNOBOIO MPOLIECCA 10.3, -
paBHWHHbIE NPUNOXeHNeMm
peku B«<0,4-0,6 L«< (4-6) |B«>0,4-0,6 L«> (4-6) (npumep 2)
MNP BCEX TUMAX PYCJ10OBOIO NMPOLIECCA
T«<15 T«>15
Wk/ Wt <15 Wk/ W7t > 15
MNP PA3HbLIX BUOAX MEAHOPUPOBAHUA
B«< 0,3B, Lk<4B, |B«>0,8B, Ly> 4B,
MPU NEHTOYHO-MPAOOBOM, MOBOYHEBOM U
Manbie OCEPE[KOBOM TUIMAX PYCIOBOIO MPOLIECCA 10.3,
pPaBHWHHbIE npunoxeHunem E
peku BKS O,8B,—, LKS (8-10)8,—, LK> (8-10) B,—, (anMep 1)
T«<10 T,>10
WK K
Wg/ Wt <10 h[{ < Wg/Wr>10 hI( >
BK ) LK K’ LK
NMPU BCEX TUMAX PYCJIOBOIO NMPOLECCA
Peku B«< 0,8B, L, < M B> 0,88, L, >—>=
rOpHO- |
npenropHoun T«<7 T >7
30HbI
W W
Wg/Wr <7 h, <—X Wg/W7r>7 h, >—=
BK ) LK BK s
Bopgo-
;(gs;m;:ll:ﬁ’_ Mabaputbl 1 06BEMDI
HMBAHUS abapuTbl 1 06BbEMBI KAPLEPOB| KapbepoB MpeBbILLAT
HOANODE U OorpaHuymMBaloTCs pasmepamm pa3mepsl
30ﬂbl P aKKyMYnSTUBHbIX (POPM, U3 | aKKyMyISTUBHbIX (OOpM,
nepemenHo-| KOTOPBIX MPoM3BoaTCS Aobblva N3 KOTOPbIX
P ) HCM npom3BoauTcs gobblva
ro nognopa; HCM
YCTbS1 PEK U
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Mpogomkenne Tabnuupl 12.1

BoaHbin pacyeTa
- Heponyctumoe
006beKT HonycTtumoe Bo3aencTaune . (Homepa pasgenos
BO34eNCTBUE
(y4acTkm) nogpasgernos,
dopmyn, Tabnuuy n
NPUNOXeHWN)

PekomeHayembi
MeTOZ OLEHKN U

5 3arpA3HEeHHOCTb AOHHbIX OTNIOXEHN TskenbiMn meTannamm (Cd, Co, Cu, Mn, Ni, Hg,

Pb, Cr, Zn) n He(pTenpogykTamm

AkBaTopumn
BOAHbIX
00beKkToB

N3bsaTme cnabo 3arpsa3HeHHbIX
AOHHbIX HAHOCOB, A5 KOTOPbIX
CYMMapHbIN NokasaTesb
3arpsisHeHus (Cl3) no
knaccudpukaumm MMIMP3 <8, Ho ¢
yyeTom HOB no npuBHOCy
XUMUYECKNX BELLECTB,
YyCTaHOBMEHHOMY A7151 AaHHOro
BOOHOro oobekTa

N3bsaTre
3arpsAA3HEeHHbIX AOHHbIX
HaHOCOB, 4151 KOTOPbIX

CYMMapHbIN
nokasaTesb
3arpsisHeHus ClN3 > 8

6 BnivsHne mect pa3smMeLleHnda KapbepoB Ha BOAHbIE 6|/|opecprb| n cpeny unx obutaHus

AKBaTOPUN
pbI6O-
XO3A1NCTBEH
HbIX BOOHbIX
0OBbEKTOB

Mpun coxpaHeHnn HeobXoaNMbIX
AN BeeHns pbIBHOro X03ancTBa
MernkoBoaun (rnybuHsl 4o 2,5 m) n

aKTMBM3aLumm NpoLEeccoB
CaMOOYMLLEHNSA:
AN MarnbiX BOOOXPaHUINLL

o1 10 no 15%,

ANSA KPYMHbIX BOOOXPaHUMNLL, —
oT 5 o 10%

npw cobniogeHnn TpedosaHum
pasgena 12.1

PasmelyeHne kapbepoB
Ha HepeCTOoBbIX

y4yacTkax U Ha yyacTkax

pa3meLleHus
31IMOBarbHbIX M

7 BnnsHne BpeMeHn pa3paboTku KapbepoB Ha BOAHbIE GUopecypchl

n cpeny nx obmtaHua

AkBaTOpUN
pbIboxo3s1c
TBEHHbIX
BOAHbIX
06BHEKTOB

HeperynsapHebie,
KpaTKOBPEMEHHbIE BblEMKU
anniBuUsa B MEXHEPECTOBbIE
nepuoabl

MpounssoacTeo
3eMIisiHbIX paboT B
nepuonbl HepecTa u
MUrpauumn LEeHHbIX

N 0cob0 LEeHHbIX Nopoa
pblb
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OkoH4yaHue Tabnuupbl 12.1

BoaHbin
00BeKT
(y4acTkm)

[lonyctumoe Bo3gencteme

Heponyctumoe
BO37elCcTBMe

PekomeHayemblin
MeTOZ OLLEHKMN U
pac4yeTta
(Homepa pasgenos
noapasaenos,
dopmyn, Tabnumy, 1
NPUITOXEHNN)

8 BnnsiHme TexXHONorM4eckon MyTHOCTM Npu pa3paboTke kapbepa HCM Ha BoaHble

Ounopecypchl 1 cpeny nx obmutaHmus

Pbiboxossain-
CTBEHHbIE
B kOHTpOsibHOM CTBOpE,
BOOHblE
yaaneHHom Ha 500 meTpoB BHM3
06beKTbI
, MO TEeYEHMIO, NPEBbILLEHNE
BbICLLEN U y
nepBoi ¢pOHOBBIX 3HAYEHMIN MYTHOCTU
KaTeropuii A0nycTMmMo Pacuert
5O OI'IOpJ'Ib- He bonee 4yem Ha 0,25 mr/n napamMmeTpoB 30H
30§aHI/I$I pacnpocTpaHeHus
A0M. MyTHOCTU
PbiGoxo3sii- B kOHTpOSbHOM CTBOpE, cnenyet
CTBEHHble | yaaneHHoM Ha 500 MeTpoB BHU3 NPOBOANTL
BOMHbIE MO TEUEHMIO, NPEBbILLIEHNE cornacHo 10.5.4
0ObEKTHI dOHOBbIX 3HAYEHMIN MYTHOCTH (cornacHo
BTOPOM A0NyCcTUMO npukasam
KaTeropuu He 6onee yem Ha 0,75 mr/n PocpeibonoscTaa
ot 18.01.2010
Boooembl, Ne 20 [17] n
cogepxaiume ot 04.08.2009
B MeXeHb [onyckaeTcs yBenuyeHne Ne 695 [18])
Gonee conepXaHus B3BELLEHHbIX
30 mr/n BELLEeCTB B BoAe
NPUPOAHbIX B npegenax 5 %
B3BELLEHHbIX
BELLeCTB

MpunmedyaHusa - MNpuHaTble ycnoBHble 0603Ha4YeHns: Bx — wnpuHa kapbepa; B
naBogoOYHas WMpMHa pycna; Lx — onvHa kapbepa, | — 6biToBOM yknoH; Ly u L, — anuHa
Kapbepa Mo OHY M MO Bepxy, COOTBETCTBEHHO; hyx — rnybuHa kapbepa, hy — rnybuHa
pa3MbiBa pycria Hag HWKHeW KPOMKOW kapbepa; Tx — BpeMsi 3anofHeHna (aKkcnsyatayum)

kapbepa; Wi — obbem kapbepa; Wr — 0O6beM rogoBOro CTOKka AOHHbLbIX HAHOCOB; W —

rmapasrindeckad KpyrnHoOCTb YaCTul OOHHbIX OTJTIOKEHUMN.
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13 JloKkanbHbIN MOHUTOPUHI COCTOSAHUA AHA U OeperoB BOAHbIX OOBLEKTOB Ha

y4yacTtkax foobiun HCM

13.1 CornacHo ct. 30 BopgHoro kogekca Poccunckon ®depepaumn, BBEOEHHbIM B
aenctene 01.01.2007 [1], rocyaapCTBEHHbLIN MOHUTOPUHI BOAHbLIX OOBHEKTOB, SIBMSHOLLMACS
YacTbl0 rOCYAApPCTBEHHONO MOHUTOPUHIa OKpyXallwen cpedbl, COCTOUT W3 4YeTbipex
KOMMOHEHT:

- MOHUTOPUHIa NOBEPXHOCTHbLIX BOAHbIX OOBEKTOB C Y4€TOM AHHbIX MOHUTOPUHIA,
OCYLLIECTBMSIEMOr0 npu npoBeaeHnn pabot B obnactu rugpoMeTeoponormm n CMeXHbIX C
Hen obnacTsx;

- MOHUTOPUHIa COCTOSIHMA OHa U BeperoB BOOHbIX OOBEKTOB, a Takke COCTOAHMS
BOAOOXPaHHbIX 30H;

- MOHUTOPUHIa NOA3EMHbIX BOA C Y4ETOM [aHHbIX rOCYAapCTBEHHOrO MOHUTOPUHTa
COCTOSIHUS Heap;

- HabnogeHnn 3a  BOAOXO3AWCTBEHHbIMM  CMCTEMaMu, B TOM 4ucne 3a
rMOPOTEXHNYECKMMUN COOPYXKEHNSAMI, a Takke 3a 06 beMOM BOA Npu BogonoTpebneHmumn un
BOAOOTBEAEHWUMN.

OpraHusaums u”  OCyLLeCTBNEHWE rOCYAAPCTBEHHONO MOHUTOPWUHIa  BOAHbIX
00BbEKTOB MpoBOAATCA YnonHoMo4veHHbIMKU [lpaButensctBomM Poccunckon Pepepauum
denepanbHbIMKU  OpraHaMyn  UCMNOSHUTENbHOM BNAcTU C  yyYacTMEM YMNOSHOMOYEHHbIX
OpraHoB MCMNONHUTENbHOM BRactu cybbekta Poccuickon ®epepauumn (ct. 30 BogHoro
kogekca P® [1]). MNopsagok ocywecTBNeHUs rocyaapCTBEHHOrO MOHUTOPWUHra BOAHbLIX
o6bekToB onpeferneH lNonoxeHnem, yTBepXAeHHbIM NocTtaHoBrieHneM [lpaButenbcTBa
P® ot 10.04.2007 Ne 219 [48].

B cootseTcTBUM C CT. 14 [NonoxeHuns [48] MOHUTOPUHT cOCTOsIHUA AHa U B6eperos, a
TaKkKe COCTOSIHUS BOOOOXPaHHbIX 30H BOAHbLIX OOBEKTOB UMM UX YacTen, HAaXOAALMNXCH B
deaepanbHON cOBCTBEHHOCTU U PaCMOSIOXEHHbIX Ha TeppuTopun cybbekta PP, gomkeH
ObITb OpraHM30BaH opraHaMn UCNONHUTENbHOW BriacTn cybbekToB PO.

CobCcTBEHHMKM BOAHbIX OOBLEKTOB WM BOAOMOMbL30BATENW LOSMKHbI MNPOBOAMTL
perynspHbole HabnwogeHna 3a BOAHbIMM  obbekTamu  (MX  MOPEONOrMyecknmm
OCOBEHHOCTSIMWN) U UX BOOOXPaHHbIMU 30HaAMW, NPEeAOCTaBnsAs NOflydeHHble CBEOEHUSA U
MaTepuanbl HabnogeHnn B TepputopuanbHble opraHbl PegepanbHOro areHTCcTBa BOAHbIX
pecypcoB (cT. 16 NonoxeHus [48]).

13.2 CornacHo cT. 16 MNonoxeHwnsa [48] opraHmM3aunn, ocywecTenaowmne paspadboTky

kapbepoB U 0o6biMy HCM 13 BoOHbIX OOBLEKTOB M SBMSAOLWMECH BOAOMONb30BaTENAMU
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(n.n.6, 7 ct.11 BogHoro kogekca PO [1]), 06a3aHbl NpoOBOAUTL fOKanbHbIA MOHUTOPWUHT
COCTOSIHMSA AHa N 6eperoB BoAHbLIX OOBEKTOB 1 NX BOAOOXPAHHbIX 30H.

Kpome TOro, MOHMTOPUHI 33 W3MEHEHUAMM  KIOYEBbLIX  XapaKTepPUCTUK
OCYLLIECTBNSAEMbIX Ornepauui, KOTOpble MOryT oOKasbiBaTb 3HA4YMMOe BO3OEeNCTBME Ha
OKpYXXaloLlyo cpefny, AOMKeH OblTb OCHOBaH Ha [OOKYMEHTMPOBAHUM npouenypbl
PEryNApHOro CrieXXeHus 3a COCTOSIHMEM OKpyXKatoLlen cpeabl, UsMepeHnemM HeoBX0AMMbIX
xapakrepuctuk n napametpos (FTOCT P MCO 14001).

lMporpamMmma  TakMX  MOHUTOPMHIOBLIX  HaOMNOEHWA  OOSMMKHA  yYUTbIBaTb
cneundudeckne ocobeHHOCTM [aHHOro BMAa BOAOMNONb30OBaHMA (pa3Begka M obbiya
HCM wn gHoyrnybutenbHble paboTbl, CBA3aHHblE C M3MEHEHMEM AHa U 6eperoB BOAHbIX
06BbeKTOB) 1 cneundmyeckne popmbl 1 BUOblI BO3AENCTBUS LAHHOIO BMAA AESATENbHOCTU
Ha COCTOSIHME BOAHbIX OOBHEKTOB.

Mpwn ocylwiecTeBneHnn kapbepHon Aobbium HCM 13 BoaHbIX 06BHEKTOB BO3AENCTBME
KapbepoB Ha MOPMdOSOrMYecKoe COCTOsIHME BOAHbIX OOBEKTOB OCYLLECTBNSETCA yepes
N3MEHEeHNe TMApPaBfIMYECKNX XapaKTEPUCTUK MOTOKa (CKOPOCTHOrO Mosfsl), W3MEeHeHue
YPOBEHHOIO pexnma peku (NpoaonbHOro npodunsi cBo604HOM NOBEPXHOCTU B pa3nnyHbIe
dasbl rMapoOSIOrMYecKoro pexmma) u U3MeHeHue pexumma u opm TpaHcnopTa AOHHbIX
pycnogopmmnpyroLmnx HaHOCoB. NMpy 3TOM 3TO BO3OENCTBUE OCYLLECTBMSETCHA B TeYEHUe
BCEro nepuoaa CyLeCcTBOBaHUSA KapbepHOW pa3paboTkn OT MOMEHTa Havana paspaboTku
Kapbepa 40 MOSIHOrO0 BOCCTaAHOBIIEHMSI MOPEONIOMMYECKOro CTPOEHUS pycna U OTMETOK
AHa.

Takum o6pasom, nokanbHbIi MOHUTOPWHI COCTOSHUA OHa W 6GeperoB BOAHbLIX
06BHEKTOB [OMKEH NPOBOAMTLCA B TEYEHME BCEro nepmoga CyLecTBOBAHWUSA KapbepHOM
pa3paboTkm OT MOMEHTa Havana pas3paboTkMm A0 MNOSIHOrO €e BOCCTAHOBMEHUS Ha
yyacTKax, OXBaTbliBalOLLUMX 30Hbl BO3LEWCTBUS KaK BBEPX, Tak U BHU3 MO TEYEHUHO OT
y4yacTka Kapbepa.

13.3 B obwem cnyyae, nporpaMmmbl 3TUX HabMogeHU AOSMKHbI BKIKOYaTb B ce0si:

- HabnageHus 3a nNpoAonbHbIMK NpodhunaMmn cBO6OOHOM MOBEPXHOCTU BOAbI B
pasnuyHble dasbl BOAHOIO pexuma, OpraHn3oBaHHbIE Ha OCHOBE BPEMEHHbLIX YPOBEHHbIX
NMOCTOB Ha BCEM NMPOTSKEHUN 30HbI BO3AENCTBUS Kapbepa;

- HAbNOEHUA 3a CKOPOCTSIMU TeYEeHUA B pasfnuyHble hasbl BOOHOMO pexuma B
ABYX KOHTPOJIbHbIX MMOPOMETPUYECKMX CTBOPAX, PACMONIOXKEHHbIX BbILLIE U HMXKE y4yacTka
pasMeLleHns Kapbepa;

- HabnogeHus (pycrnoBble CbEMKM) 3a penbedoM PEeYHOro AHa Ha y4yacTkax,

npunerawLLMX K KapbepHoi pa3paboTke;
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- HabngeHna 3a pacxogoM HaHOCOB, FEOMETPUYECKUMU W OUHAMUYECKUMU
XapakTepucTMkamm pycrnoBbIX MUKPO- M Me30(opM, rpaHyrioMeTpu4eckMMm COCTaBOB
AOHHbIX PyCrnoOpMMpPYOLLMX HAHOCOB Ha 3TUX e y4acTKax;

- HabnogeHna 3a cTagusaMm 3anoSTHEHUS Kapbepa HaHOCamu;

- HabnogeHna 3a nonoxeHnem GeperoBon NIMHUK PEYHOro pycna B npeaenax Bceu
30HbI BO3ENCTBUA Kapbepa.

13.4dna o3ep n BOOOXPAHWUNULL, MporpaMmMa MOHUTOPUHIOBbLIX HabnaeHun
AOMNONHUTENBHO AOSMKHA BKMOYaTb B cebs:

- HabnogeHna 3a penbedom GeperoBbix OTMENEN Ha yyacTkax, npunerawwmx K
KapbepHon paspaboTke;

- HabnogeHnsa 3a NNaHoBbLIM NOMoXeHnem 6eperoson NMHUM BogoemMa B npeaenax
BCEWN 30HblI BO3ENCTBUSA Kapbepa;

- HabnogeHnsa 3a pexMmom BAONbGEPEeroBoro TpaHcnopTa AOHHbLIX HAHOCOB.

13.5 [leTanbHble NporpaMmmbl fI0OKanbHOrO MOHUTOPUHIA COCTOSHMA AHa U Beperos
BOAHbIX O6BbEKTOB, KOTOPbLIN JOIMKEH NPOBOANTHLCH BOL4OMNOSb30BaTENEM CAMOCTOATENBHO,
AOIMKHbI pa3pabaTbiBaTbCA M BKIKOYATbCA B COCTaB MpOeKTa KapbepHOW pa3paboTku C
Y4eTOM YCTaHOBSEHHbIX B nNpoekte ¢opM, BUOOB W CTENeHW MpOeKTUpyemMoro
Bo3gencTema. [lpyn aTtom, ucxogHoW uHopmaumen aAns paspaboTkM LOSMKHblI CTaTb
mMaTtepuarnsl NHXXEHEPHO-reosiorm4eckmnx n NHXXEHEPHO-r’MaPOMETEPONOrMYecknx
N3bICKaHWI, BbINOSHEHHbIE B XO4€e pa3paboTkmn NpoekTa Ha BCEX ero CTagusix.

OcobeHHO akTyarbHbIM NPOBEAEHME NOKaNIbHOMO MOHUTOPUHIa MOpPdOSIOrM4ecKoro
COCTOSHUSI BOAHbIX OOBHEKTOB CTAHOBUTCA NpU KpynHoOMacwTabHbix udbatmsax HCM un3
pycen pek. OguH 13 npumepoB KpynHomacwwTabHbix n3bvatuin HCM (Ha peke benas B
bacceniHe Kyb6aHu) npegcrtaBneH Ha pucyHke 13.1, a AOMNONHUTENBHOE WHXEHepHoe
obyctponctBo MecT pf[obblum HCM ¢ nomMowbl pasnuyHbIX 3awWMTHbIX gamMb U

TEXHOIOMMYeCcKMxX OOpOor B pycrie peke — Ha puUCcyHke 13.2.
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PucyHok 13.1 - KpynHomacliTabHble kapbepHble pa3paboTkm HCM Ha p. Benon
(6accenH KybaHwn)

—

PucyHok 13.2 - ixxeHepHoe 06yCTpOMCTBO y4acTka KapbepHON pa3paboTkm
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13.6 B cBA3n ¢ Tem, 4TO NpoOM3BOACTBO KapbepHou Bblemkn HCM um3 BOAHbIX
0OBEKTOB OCYLLECTBASETCA C MCMNOMb3oBaHMEM OONbLLIOrO KonmMyecTBa 3eMIIEPONHON,
CyOOXOAHOM W aBTOMOOWUNBHOWM TEXHWKW, B Mpouecce npou3BoactBa paboT MoxeT
NPOUNCXOANTL CYLLLECTBEHHOE 3arpsi3HEHNE JOHHbBIX OTNIOXEHUIN, YTO TpebyeT BKNOYEHMS B
nporpaMmmy nokasibHoro MOHUTOPUHra AHa U 6eperoB BOAHbIX 0OBLEKTOB HabntogeHW 3a
NX 3arpsi3HEHNEM.

Kak nokaszaHo B 7.1 HeoBGXOOUMOCTb CUCTEMATUYECKOrO KOHTPOMSA COCTOSIHUS
AOHHbIX oTnoxeHun (JO) BOAHbIX OOGBLEKTOB oOMNpedenseTrca TeM, YTO OHU SABNAOTCA
Ba)XHbIM  MHAOPMALMOHHLIM  3BEHOM, B WHTerpanbHOM dopMe OTpaxarwum
aHTPOMOreHHoe BO34EeNCTBME Ha BOAHbIN 0O0bLEKT B uerioM. OCHOBHbIMM 3agavamu
MoHuTopuHra O asnsatoTcs:

- OLleHKa 3anacoB M CKopocTh HakonneHus B [10O aKonornyeckn onacHbIX BELWECTB;

- OUEeHKa OrnacHOCTM YpoBHSA 3arpssHeHuss 0O ana OMOTUYECKMX KOMMOHEHTOB
3KOCUCTEMDbI;

- BbISIBIIEHME MNOTEHUMAmNbHbIX O4aroB BTOPUYHOIO 3arpsi3HEHUs1 (Yepe3 KOHTPOISlb
AN Py3NOHHBIX MOTOKOB BELLECTB OT AHA B BOAHYIO TOMLLY);

- OBHapyXeHne 3KONMOrMYEeckM OracHbIX MU3MEHEHUM FeOXMMUYECKOrO0 COCTOSHUSA
OTMOXEHUN MO NMNMUTUPYIOLLNM (PU3NKO-XMMUYECKMM NapaMeTpam.

NccnepgoBanua, BbinonHeHHble [TW Ha BogHom cucteme HeBbl, nokasanu
HeobXo4MMOCTb Yy4YMTbIBaTb Mpu  opraHuM3aumm MoHuTopuHra OO npuHuunuanbHble
pasnuuus Mexay 3agadamu Mo OueHKe reoakkymynsaumm u (opmMuMpoBaHus 3anacos
3arpsAsHALWMX BELLECTB M 3agadvaMym MO OUEHKe BAunAHWA 3arpsasHeHHoctn 1O Ha
KayecTBO BOAbl M cocTosiHue O6uoTbl. C 3TOM Uenbi HeobxoAumMO BblOeNATb Ans
NOCTOAHHOIO KOHTPOMS camblil BepXHUM (akTuBHbIN) criorm O (06bi4HO B npegenax 2 cMm)
N NpegycMoTpeTb B MporpaMme XMMUKO-aHanUTU4eckux paboTbl Ansa  onpegeneHus
NoABWXHbIX BUOAOCTYMHLIX (POPM 3arpsi3HAOLLMX BELLLECTB.

PacnonoxeHne HabnwogaTenbHbIX MYHKTOB [OOSMKHO MNPOM3BOAUTBCA B MecTax
AHTPOMOreHHOro MM eCTECTBEHHOrO MOCTYNSEHNSS B BOLOEM arlfIOXTOHHbIX B3BELUEHHbIX
BELLECTB (OenbToBble 0bnactu, yCTbeBbIE YHACTKM MPUTOKOB, NMOHWXEHUA penbeda AHa
MOPCKMX 3anvMBOB), B MeCTax CO 3Ha4YUTENbHbIM MPEBbLILEHNEM PErMOHANbHOIO YPOBHS
KOHUEeHTpaumn 3arpsasHaowmnx sewects B [JO, B MecTax, rae reoXmMmyeckme ycrnoBus,
GnaronpuATCTBYIOT Npoueccam copounn-gecopbunmn Ha rpaHmLe «Boga-gHoO».

YacTtota otbopa npob Ha BoAHbIX 0ObEKTax AOMKHA COOTBETCTBOBATb Pa3fnyHbIM

(ba3aM rmaposiorm4eckoro pexmnmmMma nntarwmx nx BogoToKoB, Ce€30HaM roga n gunHamuke
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BOOHbIX Macc B Bogoeme. Hambonee uHgopmatmBHbl cbeMku O, cooTBeTCTBYyOLLME
KOHLY HaBUraumoHHOro nepvoaa.

13.7 MNMepeyeHb KOHTPONMpYeMbIX NokasaTenen onpepensetca TpebosaHmamm HOB
B OTHOLUEHMM CcOCTaBa nokasaTenen 3arpaA3HeHuMs BOLHOM cpefdbl UM HeyxylleHus
TEKYLLIEro COCTOSAHNSA SKOCUCTEMbI Ha pa3pabaTbiBaeMOM y4acTke B Lienom [2].

B cooTtBeTCcTBUM C [2] HOpMaTUBbI KavecTBa Boabl (C,), CNonb3yemble Npu pacyeTte
HOB, onpegensoTca Ana Kaxgoro BOAOXO3SMCTBEHHOrO y4yacTka MCXOoA4s U3 ero
hakTU4YECKOro COCTOSAHUA M Haubonee >XecTkux oTpacneBbix HopmaTtusoB [OK ans
pbI6OX03ANCTBEHHOIO U XO39NCTBEHHO-6bITOBOIO BOAOMOb30BaHWS.

13.8 [Onsa koHTponsa coctosHus 0O pekoMeHOyrTCs exerogHole HabniogeHus B
KOHUe HaBuraumm (okTabpb) M B YyCNnoBusX Haubonbliero 6naronpuaTcTBOBaHUSA
peanu3aunn guddy3noHHbIX NOTOKOB M3 AOHHbIX OTNOXEeHUn B Boay (Mtonb). Ha nepsom
aTane MOXHO orpaHnumMTbca oTtbopom npob rpyHTa w3 aktmBHoro cnosa 0-2 cwm,
OTBETCTBEHHOIO 3a MacCOOOMeH B cucTeMe «BOAa-AHO».

PekomeHayeTca cnegyowmin nepedeHb nokasaTenen:

- rpanynomeTpuyecknin coctas [10O;

- obLLee coaepkaHNe opraHNYecknx BeLLecTs;

- BanoBoe cofepxxaHue buoreHHbix anemeHToB (N u P);

- Txenble metannel (Cd, Cu, Ni, Pb, Cr, Zn, Mn, Hg);

- xnopopranu4yeckue nectmungbl XOIT;

- 6eH3(a)nupeH;

- He(pTenpoayKThI.
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MpunoxeHne B
(cnpaBo4HoOE)

Tunusauma pycnoeoro npowecca

Bce BO3MOXHble CXeMb necbopmau,vu?l pycna paBHUHHbIX pPeEK, BKIOYawwmne HadalribHylo,

NPOMEXYTOYHYO U KOHEYHYH CTaaun pa3BuUTUA, B COOTBETCTBUN C FI/ILI,pOJ'IOFO-MOpd)OJ'IOFVILIeCKOVI

Teopuen pycnosoro npouecca 'MW cnegyeT nogpasgenate Ha CEMb TUMOB, MPEeACTaBEHHbIX Ha

pucyHke B.1.

@

NEHTOYHO-TPAA0BbIN ﬁ 0OCepenKoBbIA TUN 1NN
pycnoBasi MHOFOPYKaBHOCTb

nonMeHHasi MHOIropyKaBHOCTb

NI
\

(5He3aBepLUeHHoe
orpaHu4eHHoe mMeaHapupoBaHme / /N !
MeaHapupoBaHue AN

cBobogHoe MeaHgpuposaHue

PucyHok B.1 - Tunusauwms pycnosoro npouecca M

HanpaBneHve cTpenku Ha 3TOM pUCYHKe MoKasblBaeT HanpaBreHve npeanosniaraemoro
yBENMYeHNs TPaHCMOPTUPYHOLLIE CNOCOBHOCTM NOTOKA.

1 — JleHTOYHOrPAAOBLIN TUN PYCIOBOIO NpoLecca pacnpoCcTpaHeH Ha CpeaHNX U Manbix
PaBHUHHbIX PeKaX, CIOXEHHbIX M3 CPeaHWMX M KPYMHbIX MEeCKOB, a Takke Ha ropHO-NpearopHbIX
yyacTkax pycen U B OTAErNbHbIX MNPOTOKax KPYrHbIX W CPeAHMX PaBHWHHBLIX pek. Kak

CaMOCTOSITENbHbIN TUM PYCIIOBOrO NpoLiecca Ha PaBHMHHBIX pekax BCTpeyaeTcsl peako.
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JleHTOYHOrpAOOBLIN TUM XapakTepudyeTcs Hanuinem B peke OAMHOYHbIX, 3aHUMAaLLMX
BCIO LUMPUHY pycna necyaHbIX rpag, AfiMHa KOTopbIX COCTaBnseT 6-8 LWupuH pycna, a BbicoTa
0,15-0,30 rnyGuHbl B nnece npu BbICOKMX YPOBHAX BoAbl MeHee 10%-Hon o6ecneyYeHHoCTH.

OcHoBHble gedopMaumn pycria npu fNEeHTOYHOrps4oBOM TuMe pPycrioBOro npouecca
BblpaXkatoTCs B CMOSi3aHMM NEHTOYHbIX PS4 No peke, Bbi3blBaloLWeEM MeCTHble nepuoanveckmne
konebaHua OTMETOK AHa B (PUKCUMPOBAHHOM CTBOPE MNPWU MPOXOXOEHUN rpebHer M NoHWmXKeHue
OTMETOK NpK NPOXOXAEHUN NoaBanNuUIM NEHTOYHbIX rpag.

JIeHTOYHbIe rpAabl Nerko BbISBASAIOTCA NPU NPOAOSIbHOM 3XOMOTUPOBaHMM pycra, a Takke
npu aspoBu3yarnbHOM pasBefke U Ha asapoOTOCHUMKAX MEXEHHOro pycna.

JIeHTOYHOrps4oBLIA TUM PYCOBOrO MNpoLEecca XapakTepusyeTcsa OTCYTCTBMEM MNOWMBbI.
MnaHoBble gedopmauunmn Geperos pycna HEBEMNUKMN N HOCAT HEPETYIAPHbIA NIOKamNbHbIA XapakTep.

2 — Nob6oy4HeBbLIN TUN PYCrOBOro NpoLecca LUMPOKO PacnpoOCTPaHEeH Ha PaBHUMHHbLIX U
FOPHO-MPEAropHbIX peKax, CrOXEHHbIX U3 HaHOCOB Nobon KpynHOCTU. BcTpeyaeTca B OCHOBHOM
KaKk CaMOCTOSITENbHbIA TUM PYCrOBOrO npouecca Ha MPSAMOMMHENHbIX WM Criabou3BUANCTbIX
yyacTkax pek, a Takke B OTAEeNbHbIX pykaBax nNpW MOMMEHHOM MHOrOpykaBHOCTM U B
MeaHOPUPYIOLLNX pycrax.

MoBoyHeBLIM TN PYCrOBOrO MpoLecca XapakTepusyeTtcs HanuuMeM B pycrie KpYMnHbIX
OTMernen, pacnonOXeHHbIX B pycne B LUaXxMaTHOM MOpsSAKe, 3aHUMaloLWMX B MEXEHHbIN nepuos
GonbLUYK YacTb LWWMPWHbI pycna, YaCcTUYHO obCbixalolwmx B MexeHb. B nepnoa naBogkoB no60YHM
MOKPbIBAKOTCA BOA4OM M pycno npuobpetaeT npsaMonuHenHoii Bua. O6coxwme noboyHn B MeXeHb
npuaatoT pycrny MU3BUMUCTOCTb B MNNaHe. [OHWXEHHble 3aTonrfeHHble 4YacTu pycna mexay
noboyHsamMn obpasyoT nepekathbl. [1necbl B pycrne pacnofnaralTcs MPOTMB BbINYKMbIX Kpaes
no6o4vHen.

Pycnosble gedopmaumm npy 3TOM TUMNEe CBOOATCSA K CMON3aHuto noboyHen BHU3 MO
TEYEHU N B OCHOBHOM MNPUYPOYEHbl K Nepuodam MoroBOAMA M NaBoAKoB. BbicoTa noboyHen
coctasnsaet nopsagka 0,3H., roe H,, — rmybuHa B nnece, COOTBETCTBYHOLLAS YPOBHIO OPOBOK
pycna, a gnuHa noboyHen coctasnsaeT (4+8)B, raoe B — cpeaHas wWupuHa pycna mexay 6poskamu.

Mo6oyHeBbLIN TN PYCrOBOro NpoLecca xapakrepudyeTcs OTCyTCTBMEM Nonmbl. NnaHoBbie
aedopmanmm 6eperoB HeCyLLECTBEHHbI N HE UMEIOT 3aKOHOMEPHOrO XapakTepa.

3 — OrpaHu4yeHHOe MeaHApPUpPOBaAHME - TUMN PYCNOBOro npouecca, pacnpocTpaHEeHHbIN
Yyalle Ha paBHUHHbBIX peKax, XapakTepudyeTcs U3BMIMUCTbIM PYCioM C YrioMm passopoTta go 120°,
COXpaHslolWemM WU3BMAUCTOCTb M BO Bpemsa naBogka. CsobogHoe pas3BuTMe MnaHoBbIX
Jedopmauuii  pycna npu 3TOM TWUMe pPycrioBOro rnpouecca OrpaHWYeHo Hanuyunem
Hepa3MblBaeMbIX CKITOHOB AonuHbl. OceBas nNuMHUA pycna nmeet dopmy, 6nmn3Kyto K CuHycouge.
Mo oboum Geperam peku 3a rpaHuuamMu pycna Mexagy HepasmbiBaeMbIMU CKIOHAMW OOMNWHbI
pacnonararTcs Yyepegyrowmnecs o60cobreHHble NoOMMEeHHbIE MaccuBbl. [1oaMbIB 3TUX MacCMBOB C
BEPXOBOW CTOPOHbI M HapaliMBaHME C HU3OBOW COMPOBOXOAETCS K Crnon3aHuem uanyuvH 6es

CyLieCTBEHHOIro nameHeHunda nx niaHoBbIX oqepTaHM|7|.
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BHyTpupycnoBble gedopmaunn Takue xe, Kak npy nobo4YHeBOM Tune pycrnoBoro npotecca.
B MexeHb nepekaTbl pa3MblBalOTCS, @ B MONI0OBOAbE HaMblBalOTCA. B nnecax pasmbiB NpuypoYeH K
NnonoBoAbI0, @ HaMbIB — K MEXeHW. Ha nonme cnefbl MeagpupoBaHnga oTCyTCTBYIOT. [ledhopmaumm
NMoVMbl BblpaXarTcs B NMOCTOAHHOM HapacTaHuM NMOWMMEHHOro MaccuBa B BbICOTY B pesynbraTte
OTNOXEeHNs Hawunka, obpasyemMoro npevMyLleCTBEHHO B3BeleHHbIMM HaHocamu. Hawnbonee
MOLLHLIN Haunok obpasyeTcsi B BEPXOBOW 4YacTuM NMOMMEHHOrO MaccuBa, B pe3yrfbTare 4Yero oHa
noBbILLEHA.

4 — CBobogHOEe MeaHOApUpPOBaHME — CaMbli PacnPOCTPAHEHHbIA TWUM  PYCrOBOrO
npouecca Ha paBHUHHbBIX pekax. ATOT TN PyCcnoBoro npouecca obbl4HO pas3BMBAETCH B LUMPOKUX
PeYHblX [ONMHAaX, CKMOHbl KOTOPbIX He OrpaHuYnBalT cBobogHOe pas3BuUTUE MNIaHOBbIX
Aedopmaumn n3nyynH. XapaxkrepusyeTcs Hannmumem OLHOro AeWCTBYIOLLEro pycria, MexaHu3m
nepeopMnpoBaHMa KOTOPOrO 3HAYUTENBHO COoXHee U pasHoobpasHee, Yem Npu OrpaHNYEHHOM
MeaHOpPUPOBaHUK, COXPaHSIoLWEM NpKn Cron3aHum CBOW pasMepsbl 1 NNaHoBbIE O4epTaHNS.

B HavanbHOM cTagum pas3suTua Npu yrnax passopoTa meHee 90° uanyuymHbl cBob6oaHOro
MeaHOPUPOBaHUSA CMon3alT BHU3 MO TEYEHUIO NO CXEMe OrpaHU4YeHHOro MeaHapUpPOBaHWUSA, HO
npy 9TOM MeHAs (yBenuuuBasl) yron passopoTa. [lo mepe ysenuueHus yrna passopoTa
crornsaHue u3nyyYnHbl 3amMeanseTcsi, HO MeHsAeTcs ee dopma (M3ny4uHbl BbITArMBatoTcs). Mpu
yrnax passopoTa, 6nu3kux Kk 140°, npoucxoguT pasgeneHve nnecoBor NOXOWHbI M HapylleHue
NnaHoBOW CUMMETpUM B pesynbTaTe MNpeuMyLecTBEHHOro pasBUTUS OAHOMo W3  MIecoB.
HanbHenwee pas3BuTME U3NYYUH 3aBepluaeTcs cOnkeHnem nogmMbiBaeMbiX GeperoB Bbile W
HWXXe pacnonOXEHHbIX CMEXHbIX U3MYyYnH, NPOPbIBOM 06pa3oBaBLLEroCa MeXay HUMK nepeLlenka.
Mocne npopbiBa BO3HMKAET HOBas M3MNy4MHa, YTO HapyLlaeT HOPMarnbHbIA XO4 Pas3BUTUSE CMEXHbIX
nany4yumH. CkopocTtu gedopmaunin B 30He NpopbiBa BO3pacTatoT.

O6wmn xop rnyouHHbLIX AedopmMauui B MHOroNeTHEM paspe3e MOAYMHEH XapakTepy
pasBMTUA nnaHoBbiX Aedopmaumn. MybuHHble Aedopmaumn B npegenax (UKCUMPOBAHHBLIX
NNaHOBbIX OYEPTaHU pycria HOCAT CE30HHbIM XapakTep U CBOAATCHA K HapacTaHW0 nepekaToB U
pa3mbIBY Nf1€COB B NEPUOA NOMOBOALA U K MPOTUBOMOSNIOXHBLIM AedopMaunsam B MEPUOL MEXEHWN.
Mpn Hanuunm 6asanbHOro crnos UM onpegenseTcs npefernbHas BO3MOXHasA rnybuHa pasmbisa
NnnecoB, a BbICTYMNbl KOPEHHbIX NMOPOA B pycre, OCTaHubl Ha NovMe u Apyrne BUAbl NPOSBEHUS
orpaHuyuBalowero axktopa B [MraHe BHOCAT CYLWECTBEHHble W3MEHEHUSI B  LIMKIIUYECKYHO
3aKOHOMEpPHOCTb PasBUTUS NIaHOBbIX AedopMaunii pyu cBo6OOHOM MeaHOPUPOBaHUN.

Mpn cBOGOAHOM MeaHOPUPOBaHUM MOWMEHHBIN MaccuB obpasyeTcs HEeCKONbKUMM
nanydnHamn. Penbed noviMbl MMeeT rpuBUCTbIM Xxapaktep. [puBbl npegctasnsaAwT cobow
obpasoBaHHble B XOA4e nnaHoBbiX Adedopmauuni 6Geperosble Banbl. B nonMme cBobogHO
MeaHOPUPYIOLLIE PEKM COXPaHSATCA CTapopeyvbs — W30NMpPOBaHHbIe OT OEeNCTBYHLEro pycna
OoTNaBLUME U3MY4YMHbI, HaXo4saLWmMecs B pasNUYyHON CTagunm OTMUPAaHUS, COEAUHSIOLMNECS C peKour

npn BbICOKOM YpOBHE BOAbI.
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5 — He3aBepweHHOe MeaHApPUpPOBaHMWE SBMSETCA  Pa3HOBMAHOCTbIO  CBOGOAHOro
MeaHOPUPOBaHUA, Koraa 3a4onro A0 3aBepLUEHUS MOSTHOMO LUMKIa pasBUTUS U3NYYnHbI HA Nonme
BO3HMKAET M pas3BMBaEeTCA CrpsAMISIoLLAas NPpOToKa, CO BpeMeHeM MpeBpaLlaloLlascsa B rnaBHoe
pycno. [lo mepe pa3BuTus CnpAaMSIOLWLE NPOTOKN AedhopmaLmn raBHOro pycna ocrnabesator.

Cnpamnsiowas npotoka paspabaTtbiBaeTcsi NOCTENEHHO (Ha manbix pekax ObicTpee, Ha
Gonblwmnx MeaneHHee). o HEN NPOUCXOANT MHTEHCUBHOE OBWXKEHME CKOMSIEHWUA HAHOCOB B BUAE
NEHTOYHbIX rpsg, ocepeakoB, NobouyHen. [locrne TOro kak cnpsMnsiiowas npoToka npumer
OCHOBHYI0 4aCTb pacxofa BOAbl B peke, NpexHee rnaBHOE PYyCno HadvHaeT npeBpawaTbCs B
cTapuuy 1 Lukn Bo306HOBNsieTCS.

OTOT TMN pPycCrnoBOro npolecca fnerko ono3HaeTcs Ha kapTax 1 aapoOTOCHMMKaX y4acTKOB
peKk OOCTaTOYHO OONbLIOro MPOTSXKEHUS MO HanMuMo CNPSMASAIOWMX NPOTOK, HaXoOsAWMXCA B
pasHbIX CTaAuaX pa3BUTUS.

6 — MNMonmeHHass MHOrOpyKaBHOCTb SIBMSIETCA AanbHENLWNM pa3BUTUEM U YCIOXHEHMEM
He3aBepLUEHHOTO0 MeaHAPWUPOBAHUA, MPU KOTOPOM CHPSAMISIOTCA He OoTAeNbHble M3MyYuHbl, a
rpynnbl CMEXHbIX W3MyYnH. XapakTepusyeTcs LUMPOKON NMOMMON. PycrioBon npouecc Ha Kaxaom
CrpAMMAIOWLEM MNPOTOKE MOXET pa3BMBaTbCA MO cxeme NbOro Tuna pycrnoBoro npolecca.
Bblaennte OCHOBHOE pycno cpegu MHOMOYMUCIEHHbIX MPOTOKOB 4acTO HeBO3MOXHO. OcCTpoBa,
00pa3oBaHHble NMPOTOKaMW, NMPeACcTaBnsAlT CobOM yyacTku MovMbl, oGragarolmne 3HaYMTENbHON
NsaHOBOW YCTONYMBOCTLIO.

Hedopmaumm pycna pekun B LENOM CBOASTCA K MeOSIEHHOMY pPasBUTUIO CMPSMIISIOLLNX
NMPOTOKOB, WX OTMMPaHUIO M BO3OOHOBMEHMIO, COMPOBOXAAKOLLEMYCA nepepacnpeaeneHmemMm
pacxofa Boabl Mexay pykaBamu. CnpsiMneHusiMK, Kak npaBuIio, OKasbiBalOTCA OXBa4yeHbl He
oTAerNbHbIE U3NY4YMHbI, Kak Npy He3aBepLUEHHOM MeaHAPMPOBaHMK, a rPynMbl CMEXHbIX U3MNY4YMH.

Mpn NONMEHHOM MHOTOPYKaBHOCTM B MepMog, NOSIOBOANA 1 NAaBOAKOB Ha NOMME BO3HUKAKOT
BTOPUYHbIE MPOTOKN, HE CBA3AHHbIE C Pa3BUTUEM HE3aBEPLLUEHHOrO MeaHAPMPOBaHMS.

lMpn aHanu3e maTtepuanoB y4acTKOB pycern C NOMMEHHOW MHOropykaBHOCTbIO TpebyeTcs
dparmMeHTMpoBaHME BCEX OCHOBHbLIX NPOTOKOB MO TUMaM PyCcrioBOro npouecca.

7 - OcepeakoBblMi TN  pycrnoBoro  npouecca  (pycnoBas  MHOrOPYyKaBHOCTb)
pacnpoCTpaHeH Ha yyacTKax PaBHWUHHBIX U FOPHO-MPEArOPHbIX PEK C MHTEHCUBHbIM OBUXEHWEM
AOHHBIX HAHOCOB B YCIOBUSX MEeperpy3ky notoka HaHocamun. XapakTepuayrTcs pacnnacTaHHbIM
pycrnom, no KOTOpOMY B NaBOAOYHbIM NEpUo nepemeLLaoTcs me3odopMbl: ocepeaku, NnobovHn m
NEHTOYHbIE TpPsSabl, B pas3HOW cTeneHu obcbixalwowme B Nepuoa MEXeHUW U co3garowme
MHOrpyKaBHbI 06nKK pycna.

B nepuogbl MeXeHM U HU3KUX MOMOBOAMN Ha yyacTKax pyces, CIOXEHHbIX M3 MEeSKux
HaHOCOB, MPOUCXOAST BHYTPUPYCOBbIE NaHOBble AedopMaLnm KOHTYpPOB Me30dopM. Ha ropHo-
NPEeAropHbIX peKkax U paBHUHHbBIX peKax C KPYMNHbIM U CpegHUM COCTaBOM anstoBus Me30dhopMbl
COXpaHsalT cBo ¢opMy, YynpaBnss MeXeHHbIM noTokoM. [lpy TakoW pasHOBUAHOCTU

ocepenKkoBoro Tuna n peako NoBTOPALWNXCA OonbLlUMX naBogkax NOBEPXHOCTb Me30(b0pM MOXeT
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3aKpennATbCS PacTUTENbHOCTLIO U OCEePefKn MHOrAa npeBpaLlaloTcs B ocepenku-octposa. Ecnu
MOTOK XapakTepu3dyeTcs 6omnblMM cogepXaHueM B3BELUEHHbIX HaHOCOB, B pesynbTaTe UuX
OoCaXdeHus Ha cnage MorioBOAMMA W NaBOAKOB M MHTEHCMBHOMO OTIIOXKEHWS Hawurka ocepenku
CTaHOBATCS MeHee noaBWxXHbIMWM. OfHako NpW BbICOKMX MaBOAKaxX PeaKkow MOBTOPSEMOCTH,
0COBEHHO Ha ropHbIX pekax, 3T 06pasoBaHMsA NPUXOOSAT B ABVDKEHME.

Ha yyacTkax pycen pek ropHO-NpeAaropHow 30Hbl KPOMe NIEeHTOYHOrpsA0Boro, Mo6o4YHEeBOro
M OcCepenKoBOro TUMOB PYCIIOBOrO MpoLecca pacrnpoCTpaHeHbl TWMbl, CBOWCTBEHHblE TOMbKO
ropHbIM pekam (pucyHok B.2):

8 — N'opHas noMeHHass MHOropykaBHOCTb (MOMMEHHOe GnyxaaHue);

9 — lonnHHoe bnyXxpaHue.

JVVVVVVVV VIV

PPV VS

a) ropHasi NOMMeHHasi MHOTOpPYKaBHOCTb
6) oonnHHoe GnyxaaHue

PucyHok B.2 -Tunbl pycnoBoro npouecca pek ropHo-NpearopHon 30HbI

Ha gHe ropHon pedHon AOO0NMHbI BbIAENAITCA OBa XapaKTEPHbIX aNneMeHTa penbeda:
nonMa W NaBOAOYHOE pPYyCno. XapakTepHbiM TMPU3HAKOM MOWMblI  ABNAETCA  Hanudue
pacTUTENbHOCTWN, CTabUNbHOCTbL KOTOPOW 3aBUCUT OT CTabunbHOCTM cybcTpata (rpyHTa) Ha
NOBEPXHOCTM NONMbI N ONPeaenseTca PeXMMOM CTOKa BOAbI U rMAPaBNKOM NaBogOYHOMO pycna.
B otnuume ot penbeda paBHUHHBIX MONM, (OPMUPYIOLLUMXCA B pesynbTaTe MOCTOAHHOro
nepemMeLleHns pycrna B NfaHe, MOWMEHHbIA penbed TOpHbIX PeKk SBMSeTCs pesynbTaToM
NPepbLIBUCTO MPOUCXOASALNX BO BPEMEHM NPOLECCOB cTabunusaumu, 3apactaHust U BpeMeHHOMU
KOHCepBaLuumM NOABUXKHBIX PYCITOBbIX 00pa3oBaHUNn.

[MaBogo4HOE pycno ropHoM peku npeacrtaBnseT cobor YacTb OONUHbI, CUCTEMATUYECKN
3aTannuBaeMyo naBodKaMu cpefHen NMOBTOPSEMOCTM, B Npeaenax KOTOpPoW perynspHo, Kaxabiv
rog BO BpeMs MaBOAKOB MOAAEPXMBAETCA MNPOLECC NepeoTrnoXeHUs HaHOCOB. JTO LUMPOKOEe
raneyvyHo-BanyHHoe NpoCTPaHCTBO, B 3HAYUTENbHOM CTeneHn obcbixalolee B MEXEHHbIN NEPUOA.
PacTtutenbHOCTb B Npeaenax NaBogovHOro pycria npakTu4ecku oTCyTCTBYeT.

Penbed obGcoxwero naBogoYHOro pycrna ropHOW peku COCTOUT M3 MOMOrMx rpaBUNHO-

raneyHblx poccbinen — mesodopM. Mesoopmbl NMaBOAOYHOrO pycria BbICTYNalT Kak opMbl
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perynspHoro nepemMmeLLeHns HaHOCOB. YacTMyHO wNM UenukoM oOCbixas B MeXeHb, OHM
06yCcnoBnMBaloT N3BUITUCTOCTb 1 Pa3BETBIIEHHOCTb pycna B NraHe.

Mpn ycTaHOBUBLLUEMCSA peEXUME TEeYEeHUA W MOMHOW MOABWMXKHOCTU [OOHHLIX OTIIOXEHUI
pPyCnoBoOWn NpoLEecC Ha ropHbIX pekax nNpu 3HayYeHWAX OTHOCUTENBLHOW rnagkocTu notoka H/d =230
Bblpa)kaeTcs nepeMeLleHneM pycrnoBbIX Me30- U MUKpodhopM. B ycnosuax konebaHuin BOAHOCTM
ycTaHoBmBLUMECA OPMbl TpaHCNopTa HAHOCOB Mepuoanyveckn nepectpamBaloTcsa. Ha pekax
rOpPHO-MPeAropHbIX 30H C NPUCYLLEA UM HEPABHOMEPHOCTLIO peXumMa CTOKa BOAbl B MHOIONIeTHEM
paspe3e W BHYTpM roga MHEPUUOHHOCTb pPYCIOBbIX OOpa3oBaHW CPaBHUTENbHO HEeBemnuKa.
MoaBWXHbBIE CTPYKTYPbLI, OCTaBEHHbIE BbICOKUMU (PEAKMMWU N BblOaOLWMMNCS) NaBOAKaMK, pe3Ko
nepecTpamBaloTCsl TOMbKO TakMMK ke naBogkamu, nosTtopsiowmmmca 1 pas B 20-30 net. B
OTHOCUTENbHO MarnoBOAHbIE Nepuoabl NPOJOIPKUTENBHOCTLIO 3-10 NeT noaBWXHbIE KPYMHblE
¢opMbl YacTUYHO 3apacTalT M npeBpallalTcs B MOMMEHHbLIE MPOCTpaHcTBa. B npomexyTke
BPEMEHU MexXay pedkMMy naBoAkaMy TPaHCNOPT HAaHOCOB OCYLLECTBMSETCS Ha YPOBHE CTPYKTYp
MEHbLUNX NMOPSIAKOB.

lNpn onucaHHOM MHOronopsiAKOBOW CTPYKTYpe pycroBoro pernbeda (OyHKUMOHUPOBaHUE
Kaxgoro nopsigka hopm CBA3aHO C COOTBETCTBYOLLMM AMana3oHOM pacxogoB BOAbl, @ NpoLecc B
LenoM B MHOrosieTHEM U BHYTPUro4oOBOM paspes3e BOCNPUHMMAETCH Kak bnyxagaHue pycna peku
no noMMe WNn [OOSiMHEe, COOTBETCTBYHOLLEE TUMY FOPHOM MOMMEHHOM MHOropykaBHOCTM (Ha

CpeOHuX ropHbIX pekax) Unu ONUHHOMY BnyxaaHuo (Ha MarnbIX FOpHbIX pekax) (pucyHok B.2).

105



CTO 52.08.31-2012

MpunoxexHue I'
(o6ga3aTenbHoe)

nOCTpoeHMe nsaHoB T€YEHUN Ha y4dyacTKe peKu € njiaBHO UAMeHArLWwnmcs
ABMNXeHnemMm BoAbl N0 MeToAy NMITOCKUX ceyeHumn

MnaH TevyeHWn npeqacTaBnsaeTr cobon MNNaHOBYK KapTUHY MOMsi CKOPOCTEM MNOTOKa,
COCTaBMEHHYID BEeKTOpaMu CpedHuX CKOPOCTEN Ha BepTuKanu. [BwKeHue noToka cumMtaeTcd
ycTaHoBmBLUMMCS. [lpM 9TOM nNMaHOBOW JSIMHMEN TOKa Ha3bIBAKOT JIMHUIO B TOPU3OHTalIbHOW
NIIOCKOCTU, HanpasfeHne KacaTenbHOM K KOTOPOM BO BCEX €€ TOYKaxX coBnagaeT C HanpaBrieHUeM
BEKTOpa cpedHen CKOPOCTM Ha BepTukanwu. JIMHUK, OpTOroHamnbHblE€ K MMAHOBLIM FIMHUAM TOKa,
Ha3bIBalOT KPUBOMUHEWHBbIMW  nonepedHnkamn. COBOKYMHOCTb MNM@HOBbIX JWHWA Toka U
KPUBOMNNHENHBIX NONEPEYHUKOB Ha3blBaeTCs NSIaHOM TeYeHus (pucyHok I.1).

UacTb noToka, 3akmnoyeHHash Mexay ABYMS CMEXHbIMU JIMHMAMM TOKa, HasblBaeTcH

nraHoBom CpreVI, a nonoca wMexay AOByMA CMeXHbIMU KpI/IBOJ'IVIHeIZHbIMVI nonepevyHnkamum

Ha3bIBaeTCA NOACOM MnsiaHa TEYEHUN.

//

V7 %
e .. 5%
III " Y/ A 7 /

u,”’,l{{’l{{’/{{{’/’/’/gl/—/// J
“

I, 11, 111, IV n-V — Homepa cTpym
PucyHok .1 — NnaH TeyeHun

an/l nnaBHO U3MEHAKLWEMCA ABMXEHNN KPpUBU3HA N paCXOAMMOCTb MJ1aHOBbIX NUHWIA TOKa

He3Ha4unTenbHbl, a CUlbl MHEPUUN MOTYyT ObITb 0T6pOLLIeHbI n KpVIBOJ'II/IHeI7IHbIe nonepevyHmnkKn

3amMeHeHbl NPAMbIMNA.
Mpyn NnaBHO M3MEHSOLWEMCA OBVKEHUM MOTOKA YKIOH CBOOOAHOW MOBEPXHOCTU BAOMb

NMPOW3BONbHOW NNaHoBOW NuHMM Toka (|) MOXHO BbIpa3nTb € nomouibio dopmyn Lesn u
MaHHuHra:

=Y _ng (A1)

roe:n — KoaPULUMEHT LLIepoXoBaTOCTH;

h — rnyGuHa BepTMKanu, Mm;
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V — CpedHsis CKOPOCTb Ha BepTukanu, m/c;
(] — 3NeMeHTapHbIN pacxos Boabl, M/c.

Pewag ypasHeHue (.1) OTHOCUTENBLHO 3reMeHTapHOro pacxoaa, nonyynm

q s, (r.2)
n

YpaBHeHWE Hepa3pbIBHOCTM 3anncbiBaeTCA B MHTErpanbHon goopme Tak
b
Q(b,)=kQ = [adb, (F3)
0

rae Q(by) - pacxon Boabl, NpoxoasLwMin B Norioce Mexay ypesoM, NpUHATLIM 3a Havaro oTcyeTa
nonepeYHbIX PpacCTOSHUNA, M2/c, W i-i NUHKEN Toka.

Ctpemsicb caenatb BbIOOp NMMHWIA TOKa onpeaeneHHbIM, BBOAAT ycroBue, 4Tobbl mMexay
nobor Napor CMEXHbIX NMMHWIA TOoKa NPOXoausT OOWMH U TOT Xe pacxod BoAbl. ATO 3HAYUT, YTO
peYyHoNn NoToK AenuTcsa Ha uenoe 4micno N paBHOpacxoAHbIX nNnaHoBbix cTpyh. OTHowweHue ki npu
3TOM, 3anucbiBaeTcsa BBuae ki=i/ N.

MoactaBuB BeNMWUMHY 3MEMEHTAPHOro pacxoga no ypaBHeHuio ([.2) B ypaBHeHue

Hepa3spbiBHOCTU ([.3), Byaem umeTb
. b,
| \ \/|_
b )=—Q=|—h*%db M4
Qb)=Q=]7 (r4)

Ha yyacTkax ¢ nnaBHO M3MEHSALWMMCS OBWKEHUEM OONYCTUMO CHUTATb, YTO NPOLOSIbHBIN
YKIMOH He U3MEeHSEeTCs nonepek pycna. Takoe e AonyleHMe MOXHO MPUHATb U B OTHOLLEHWUN
KoadhuumeHTa LepoxoBaTocTu N
ol on
—=~0, — =0. (r.5)
ob ob

3T0 NO3BONSIET BLIHECTU MHOXUTENb /1 /N n3-noA 3Haka nHterpana B ypasHeHuu (I.4)
Qb )—i—Q ——'Ths’sdb (r.6)

UNT n 5 ' '
Takum obpasom, B MeTOAe NITOCKUX CeYeHUn pacnpegeneHne pacxoga rno wmMpuHe pycrna

3aBWCUT TOMBKO OT rMy6uH.

YpaBHeHve (.6) sBnsieTcs pacyeTHbIM. HeusBecTHOW B HEM CRNyXWUT koopauHaTa b
3HauyeHus1 koopauHaTbl bj, onpeaensiowme rpaHvuUbl paBHOPACXOAHbLIX CTPYW, NErko HanmTu B
KaxgoMm MornepevyHoM ceyeHun rpaduyeckum cnocobom (pucyHok 1.2). NocTpouB nonepeyHbin

h5/3

npodunb pycna u oTeBevawwun emy rpacdumk nogbIHTErpanbHON PyHKUNN =f(b), nposoasT

rpacdmyecKkoe MHTErpPMPOBaHME M CTPOSAT HA TOM XKe YepTexe MHTerpanbHy KPpUBYHO

jlhs’sdb:F(b). (r.7)
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KoHeuHas opavHata MWHTerpanbHOW KpWBOW paBHa (n/\/T)Q, N nponopuMoHarnbHa

nonHomy pacxopy. Pasgenvs ee Ha N paBHbIX YacTen, CHOCAT TOYKU AeNEeHUs Ha UHTerpanbHyto
KpVBYIO, @ 3aTeM Ha ocb b, kak nokasaHo Ha pucyHke [.2, a. 3TO U ecTb rpaHnLbl PaBHOPACXOOHbIX
CTPYM B NONEPEYHOM CEYEHUN.

lNocne BbLINOSIHEHNA pacyeToB ASI1 BCEX CEYEHWW rpaHuubl CTPYW MEpPeHOCAT Ha nnaH
yyacTka pycna v coeguvHsiloT nnaBHbIMU nuHuAMK (pyucyHok .2, 6). Ynucno nnaHoBbix cTpyn N

06bI4YHO NpYHUMaeTcs paBHbIM 3 + 5.

a) pacyeT pacnpegeneHus pacxoga no WupuHe O4HOro U3 NONepeYvYHnKoB,
©) nocTpoeHue rpaHunL, paBHOPAaCXOOHbIX CTPYN;
[, I, 1, IV n V — HoMepa cTpyn

PucyHok .2 — lNocTpoeHne nnaHa TedeHnn Ha ydacTke pycna ¢ AHOYrnyobuTensHon npopesbio
no crnocoby Mrocknx cevyeHum

PacueTHble nonepeyHnKkM HasHavatTcs B rNyOOKMX MecTax NiecoBbiX NOLWMH, Ha rpebHsXx,
Ha nepexogax OT MNMECOBbIX MOWWH K MepekataMm W OT MnepekatoB K MNIecoBbiM JOLWMUHAM.
PaccTtosiHne mexay CeYeHVsIMU [OMMKHO OblTb COM3MEepuMOo C LMpWHOM pycna. B rpaHuuax
3aMNpOEKTUPOBAHHON BbIEMKM TpyHTa HEOOXOOUMMO Ha3HauuTb He MeHee 4-5 nonepeyHuKos,
KpaviHMe M3 KOTOpPbIX, AOMKHbI NPOXOAUTb Yepe3 ee Havano u koHel. Ecnu pacyeTt npoBoauTtcs
Anst 6onblUMX HaMoMHEHUI pycrna, NonepeYHnk pacnoraraTcs No Hopmansm K ocu pycna. Mpu
pacdeTe [ONsi ManblX HanoSfIHEHW Ha HanpaBrieHWe TeYEeHWs CUNbHOe BrMSIHME OKa3sblBaeT
penbed AHa U NonepeYHnkn cneagyet OpueHTMpoBaThb, CO0Bpasysch C 3TUM penbedom Tak, YTobbl

OHU ObInun HOpMarsibHbIl K npeanonaraeMomMy HanpaBlieHUIO TEYEHUA.
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HoMorpammbl ans pacyeTa CKOPOCTU CMeLLeHUsl BepXHel KPOMKU Kapbepa
W BPEMEHU ero 3anofiHeHus

a)

Cﬁg:)/gm v, M/c
80 ] 32
60 h, -00 ~_~ %77
40 hy 6 W/AZA [g

12
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10 /////
8 //:///// //
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i /;///Aé/ Ck9:3/cy171 a4 o V, ﬂ,;)&i
2 4//// : 7

$ I
1 /// ’ }I
os W/ 0,
0.6 ////
0.4 //
0.2
0.1
0,08
0,06
0,04

02 03 04
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00 ChIEOCRINS ’ﬁ
~

6)

Cym/cym v, A{/OC
100 PPl
A ZH
60 h, ~008 - /;A I:g
" i //,//A/// 12

0.8
/A /7///
8 N7/ A Fr
. S s o1 o8
\ AZ///// o Vv M/gg
/ gMioym 32
Y 08 Z
// 7
os T/ 04 / b
/
0.4 02 /‘ 7/’
b (;) 618 //é/
oos I
0 ol
7
0,06 /
02 03 04 o)
0,06 0,080, 0,12 0,15 Fr

a) npwm h,/h, = 0,06;
6) npwu h,/h, = 0,08.

PucyHok 1.1 — Homorpammel 4ns onpegeneHns CKopocTu CMELLLEHNS BEpXHEN KpOMKK Kapbepa Cy

kapbepa h, /hy
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v, M/c Cy,m/cym v, M/C
C .M/cym 3.0 200 - 3.2
100 [ —_~ 33 / §;2
o = _ .
> / 9
. Y iy
20 é% ol 40 : /A%é/
7
s J 50 / /
6 / /////’/ 7~ os 0.6 0.7 osFr o /; 7 //2'// ! v
4 ;/// Ck;1:/cym \/’y}{g/c § 7 ////////// ng/gMOﬁ 0.7 Ovs Mr/'/c
7 ! Y /Auls 5t
2 , A | 4 | 7
o/ tmmnsy /N /4 : 7
s 7/ NERy7/ N 7/ 1 y 7
0,6 0.4 7 // 0.8 //////// f
/ / Ly 0.6 / // //
0,4 / A 0,8 R /
0,2 / // 0,6 04 7 /|
W N
0,08 g /
, w7 ; 7
(2018 - - ol A/
0,06 0,04 0.1 0.08 ///
02 0.3 0.4 ol 0,08 0,06
| 0,06 0.04
0,060,08 0,10,12 0,15 Fr 0’040,2 03 04 Fr -

70,060,080,1 0,12 0,15 Fr

PucyHok 1.2 — Homorpammbl 4ns onpegeneHns CKOpOCTU CMeLLLEeHMS BEPXHEN KpOMKM Kapbepa Cy
B 3aBMCMMOCTM OT uncna Ppyaa Fr, CKOPOCTM NOTOKA V U OTHOLLEHUS BbICOTbI rpsif, K rnyouHe
kapbepa npu h,/h, = 0,1
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a) 6)
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0,06 0,080,1 0,12 0,15 Fr

a) npwu h,/h, = 0,2;
©) npu h;/h,=0,3.

PucyHok 1.3 — Homorpammbl 4ns onpegeneHns CKOpOCTU CMeELLLEeHMS BEPXHEN KpOMKM Kapbepa Cy

B 3aBMCMMOCTU OT ymncna dpyaa Fr, CKOPOCTU NOTOKA V 1 OTHOLLEHUS BbICOTbI Ipsif, K ryGuHe
kapbepa h; /hy
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3.0
1, - 2’;
1 1,
: .
100 é% ol
s .7
Y 7~
Y 7

40 7 0.5 0.6 0.7 aslr
//// Cym/cym v, M/C
/ - A9

20 Ay 100 2 :2;,5
/// 80 i

N 7/ 94 10 7 % 12
0.8

N\
\

N \\
AN \&s\
N

Y/
5 180 // /
6 / ,/ /
1 7
0.8 4
0.6
0.2 03 04 2

0.8

0.6
0,060,088 0,10,12 0,15 Fr

PucyHok 1.4 — Homorpammel 4ns onpegeneHns CKopocTu CMeLLEHNSA BepXHEN KpoMKK kapbepa Cy
B 3aBMCMMOCTM OT uncna Ppyaa Fr, CKOPOCTM NOTOKA V U OTHOLLEHUS BbICOTbI rpsif, K rnyouHe
kapbepa npu h,/h, = 0,5

112



CTO 52.08.31-2012

MpunoxeHune E
(pekomeHayemoe)

MpuMepbl pacyeTa CKOPOCTU CMeLLeHUsI BepXHel KPOMKU Kapbepa U BpeMeHU ero
3anofiHeHUs Ha y4YacTKaX paBHUHHbIX PeK U peK ropHO-NpeAropHoun 30HbI

E.1 Pac4yeT ona manon HeCyaoXoaHoOMW paBHUHHOM peku (npumep 1)

OnpegenuTb cMmeLleHne BepxHen KpOMKM kapbepa 3a 10 neT (onvHy Kapbepa ¢ nepuonom
BOCCTAHOBIEHNA OTMETOK AHa B TedeHne 10 neT) n Bpems ero 3anonHeHusa rnybuHon 3,5 m un
ANVHOW paBHoW: wnpuHe pycna Lx; = B = 80 m; a Takke Lxo = 500 m; Lgs= 1000 m; Lggs= 1500 m.

MNcxogHble AaHHbIE:
kpusble Q=f(H) n V=f(H);

CpeaHsst KpYMHOCTb pycrioBoro matepmana d = 7,0 mm;

LWwnpurHa pycna B naBogok 80 m;

nepuoa HabnogeHun 3a yposHem Boabl coctasnset 50 net (N = 18262 cyr).

PesynbTaThl pacyeTa npeacraeneHsbl B Tabnuue E. 1.

Ha ocHoBaHuM pycrioBoli cbeMku, Tabnuubl AaHHbIX 06 ypoBHSX Boabl 1 kpuson V = f(Hg)
HaxoOMM KpUTUYECKOe 3HayYeHue ypoBHsi Boabl Hg = 600 M, Bbille KOTOPOro YacTuLbl OOHHbIX
HaAHOCOB KpYyMHOCTbIO 7,0 MM HaxoAasaTCcsi B COCTOSIHUM OBWKEHUs. PS4 OaHHbIX O CYTOYHbIX
YPOBHSIX BOAbl Bbille 3HaveHu Hg = 600 m 3a Bce rogbl HabnoAeHWA OenUM Ha YeTbipe
nHTepsana. llogcumTbiBaemM 4MCNo crnyyaeB M; (CYTOK CO 3HAYEHWEM YPOBHEN B KaKOoOM
WHTepBarne 3a nepuog HabnoaeHwin). OnpegensieM 4acToTy NMOBTOPSEMOCTM YPOBHS Boadbl P* B
KaXKOoOM WHTepBane 3a nepuon HabnoaeHWin U MpOrHo3vMpyemble MHTepBanbl BpemeHn OT; B
CyTKax B 9TUX XXe UHTepBanax ypoBHewn 3a nporHosupyembin nepuog 10 net (3650 cyT.).

Mo Tonorpaduyeckon kapTe ¢ nomowpbto kpuson V =f(Hg) onpenensiem rnyGuHy u
CPELHIO CKOPOCTb MOTOKA Ha pacyeTHOM BepTuKanu Onsi BCEX YaCTHbIX MHTEepBanoB YpPOBHEW
BOAbI.

Bbuncnsiem uncno ®pyaga Fr . Mo dpopmynam (10.10) nnm (10.11) BbluMCRSEM BbICOTY rpsag,
hr ons kaxxgoro uHTepBana ypoBHEW U OTHOCUTENbHYIO BbICOTY rpsia npwv rny6uHe kapbepa 3,5 m.

CKOpOCTb CMelLleHNsi BEpXHEN KPOMKU Kapbepa Cy ONS YacTHbIX UHTEPBANoB YpPOBHEW
BoAbl onpegensiem no 3asucumocTtu (10.33) unu Homorpammam (npunoxexve [1), a cmelleHue
BEPXHEN KPOMKM Kapbepa Ly 3a mporHoampyemble MHTepBarnbl BPEMEHM NPU COOTBETCTBYHOLLNX
nHTepBanax yposHen Boabl H - no dpopmyne (10.34).

Kak cnegyeT n3 Tabnuubl E.1 cmelleHne BepxHel KpOMKN Kapbepa B 4aHHOM NpuMmepe 3a
10 net (gnNvHa Kapbepa C NepuoaoM BOCCTaHOBIEHWA OTMETOK gHa B TedeHume 10 ner)

coctasnsiet 1317 M, YTO COOTBETCTBYET CKOPOCTU cMeLleHunsa 131,7 m/rog. OToT kapbep rnybuHom
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3,5 m npu gnvHe 80 m, paBHOM WIMpKHE pycrna byaeT 3aHeceH B TeveHue 0,6 net. OTOT e kapbep

npu gnvHe 500; 1000 n 1500 m 6yaeT 3aHeceH B TeveHune 3,8; 7,6 u 11,4 roga, COOTBETCTBEHHO.

E.2 PacuyeTt onsa cpeaHen paBHMHHOW peku (npumep 2)

OnpegenuTb cMmeLleHne BepXHEN KPOMKN kapbepa 3a 10 neT (onvHy Kapbepa ¢ nepuogom
BOCCTaAHOBIIEHMS] OTMETOK AHa B TeyeHne 10 neT) n Bpems ero 3anofnHeHunsa rnyouHon 5,0 m npum
OJIMHE Kapbepa, paBHON WnpuHe pekn Lki = B = 80 m; a Takke Lg2 = 500 m; Lxz= 1000 m.

VcxoaHble aaHHbIE:

- kpueble Q=f(H) n V=f(H);

- CpefHsasa KpynHoCTb pycnosoro matepuana d = 0,42 mwm;

- LUMpWHa pycna B naBogok B = 220 w;

- nepvog HabnoaeHn 3a yposHeM Boabl coctasnseT 60 net (N = 21915 cyr).

PesynbTaThl pacyeTa npeacraeneHsl B Tabnuue E. 1.

Ha ocHoBaHuM pycrnoBoi cbemku, Tabnuupbl gaHHbIX 06 ypoBHsX Boabl M kpuson V=Ff(H)
Haxo4MM KPUTMYECKOE 3HayeHue ypoBHS Boabl Hpg = 198,0; Bbille KOTOPOro 4acTuubl AOHHbIX
OTNOXEHUN cpedHen KpyrnHoCTbio 0,42 MM HaxodaTcs B COCTOSIHUM OBWXeHUA. EomHbln pag
OAHHbIX O CYTOUYHbIX YPOBHSX BOAbl 3a BCe rogbl HabnwogeHun Boiwe 198,0 M genum Ha cemb
NHTEepBasoB..

HanbHenwas npoueaypa pacyeToB aHanornyHa npoueaype pacyeta B npumepe 1.

PesynbTaThl pacueToB cBegeHbl B Tabnuue E.1.

Kak cnegyet u3 tabnuupl E.1.cmelleHne BepxHEN KPOMKM kapbepa B npumepe 2 3a 10 net
cocTaBnsieT 612 M, 4TO COOTBETCTBYET CKOPOCTU CcMeLleHus 61,2 m/roa.

OT1OT Kapbep npu gnvHe 220 M, paBHON LWIMPUHE pycna 6yaeT 3aHeceH B TeveHune 3,6 ner.

OT1OT Xe kapbep npu anvHe 500 m 6yaeT 3aHeceH B TeveHue 8.2 neT, a npu gnivHe 1000 m

3a 16,3 roga.

E.3 PacueTt ansa 6onbwon paBHUHHOM pekn (npumep 3)

OnpegenuTb CMeLLeHne BEPXHEN KPOMKM kapbepa rnybuHon 10 m 3a 10 neTt 1 Bpems ero
3anonHeHns Npuv anvHe kapbepa 750 M, paBHon wnpuHe pycna Lx; = B = 750 m; a Takke Lk =
500 Mm; Lg3= 1000 m.

McxoaHble gaHHble:

- kpueble Q=f(H) n V=Ff(H);

- CpefHsasa KpynHocTb pycnosoro matepuana d = 0,30 mm;

- lWWMpKHa pycna B naBoaok 80 wm;

- nepuoA HabntogeHun 3a ypoBHeM (pacxonom) Boabl coctaenset 80 net (N = 29220 cyr).
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PeaynbTaThl pacyeTa npeacrasneHsl B Tabnuvue E.1.

Ha ocHoBaHuM pycrnoBoi cbemku, Tabnmupbl gaHHbIX 06 ypoBHsIX Boabl M kpuson V=Ff(H)
Haxo4MM KpUTMYEecKoe 3HadeHue ypoBHS Boabl Hg = 110,5 M, Bbllle KOTOPOro YacTuLbl AOHHbIX
OTNOXeHuUn cpegHen kpynHocTbto 0,30 MM Haxo4aTCSA B COCTOSAHUM OBWDKEHMS.

EovHbIM pag AaHHBIX O CYTOYHbIX YPOBHSAX BOAbI 3@ BCe rodpl HabnwgeHun soiwe 110,5 m
OEenvMM Ha OeBATb MHTEpPBAanoB.

M3 Tabnmubl E.1 cnegyeT, 4TO CMeLleHne BepxHeW KPpOMKM Kapbepa 3a 10 net (gnuHa
Kapbepa C NepnogoM BOCCTAHOBIIEHNA OTMETOK gHa B TedeHue 10 neT) coctaBnsieT 177,5 m; uto
COOTBETCTBYET CKOPOCTU cmeLleHnda 17,7 m/rog.

OT10T Kapbep npu anuHe Ly = B = 750 M, paBHOM WnpuHe pycna 6yaeT 3aHeceH B TeYeHue
42,4 net. JTOT e kapbep npu anvHe 500 m ByaeTt 3aHeceH B TeyeHue 28,2 neT, a nNpu AfiMHe
1000 m - 3a 56,5 nerT.

M3 BbLINOMHEHHbLIX pacyeToB Takke cnenyet, 4To ecnu B lNMpumepe 3 rnybuHa kapbepa
OyneT ymeHblueHa BOBOE M COCTaBUT 5 M, BABOe ObicTpee Npou3onaeT 3aHeceHMe KapbepoB
anuHon 750, 500 n 1000 m.

AHanormyHo, npu npexdHen rnybvHe kapbepa 10 M, Takke BOBOE YMEHbLLUMTCHA Bpems
3aHeceHns Oonee KOpPOTKMX KapbepoB (BOABOE MeHbLUMX No AnuHe). Ecnn xe BaBoe Oyayt
YMEHbLUEHbI 1 rMybnHa kapbepa (8o 5 M) 1 Ux nepeBoHa4vanbHble AnuHbl (00 BenuunH 375, 250 u

500 m), TO BpeMsi 3aHeCeHus Takux kapbepoB coctasut 10,6; 7,05 n 14,1 neT, COOTBETCTBEHHO.
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Tabnvua E.1 - PacuyeTbl CKOPOCTM NepeMeLleHns BEPXHEW KPOMKM Kapbepa M BPEMEHU €ero

3anonHeHus 3a 10-neTHUn ne

noa npu pas3iimyHbIX padMepax KapbepoB Ha PaBHUHHbLIX PEKaX

YactoTa| Ywucno Cpent CkopocTb | BennumHa
NoBTO- | Cliy4aeB PEAH. OTHOCK- nepeme- | cMmeleHna
WHTepBan | Yucno [ny- |ckopoc
. pAemMo- 3a Yucno |BbicoTa| TenbHasa LeHunAa BEpPXH.
Ne | ypoBHen | cny- 6uHa | Tb Ha
cTM | pacuet- ®pyna| rpsg | BbicoTa | BepxH. KPOMKM
n/n BOAbI yaeB o NOTOKa| BEPTU-
YPOBHSI |  HbIN Fr hrM | rpsg | Kpomku | Kapbepa
Hg,M m;,cyT H,m | kamu
BOApl, | NepuoA, V. MG hr/h, | kapbepa | 3a 10 net
P | 8T, oy ’ Co oyt Lo M
1 2 3 4 5 6 7 8 9 10 11 12
Mpumep 1. Manasi pasHuHHas peka
1| S99 | 4000 | 0219 | 799 | 06 | 090 | 037 | 008 | 002 | 087 692
> %%01*3' 1800 | 0,008 | 358 | 1.4 | 1,10 | 0,30 | 0,18 | 0,05 1,41 505
3 %%12";' 300 | 0,016 | 58 | 23 | 1,30 | 0,27 | 0,30 | 0,08 1,94 113
602,3-
4| Soas | 20 | o001 4 35 | 1,30 | 022 | 045 | 013 1,71 7
S | 1317
Ckopocmb nepemeujeHusi 6epxHel KPOMKU Kapbepa cocmasnsem 131,7 m/200
Mpumep 2. CpedHsst pagHUHHasi peka
1 11%89'%' 6100 | 028 | 1022 | 20 | 066 | 015 | 0,26 | 0,052 | 0,11 112
2 12%%02' 3910 | 0,18 | 657 | 3,2 | 077 | 0,14 | 0,42 | 0084 | 0,17 111
3 22%%%' 2090 | 009 | 328 | 38 | 089 | 0,15 | 0,49 | 0,098 | 0,28 92
4 22%01’%' 1700 | 008 | 292 | 40 | 098 | 0,16 | 052 | 0,04 | 040 116
5 22%11’3' 980 | 0,04 | 146 | 44 | 1,12 | 017 | 057 | 0,114 | 0,59 87
6| 0% | 360 | 002 | 73 | 48 | 1,20 | 017 | 062 | 0124 | 069 51
7| 225 1200 | 001 | 36 |52 |134|019| 068 | 0136 | 119 43
S | 6120
Ckopocmb nepemMeuwjeHuUs1 6epxHel KPOMKU Kapbepa cocmassnsem 61,2 m/200
Mpumep 3. bonbwasi pagHUHHasi peka
1| 20> | 600 | 021 | 766 | 30 | 062 | 011 | 033 | 003 | 0023 18,0
> 111111% 4095 | 04 | 511 | 35 | 075 | 0,13 | 0,38 | 004 | 0,063 32,0
115-112,4| 4010 | 0,14 | 511 | 44 | 081 | 0,12 | 0,44 | 0,04 | 0,053 27,2
4 1111%‘; 3780 | 013 | 474 | 52 | 089 | 0,13 | 057 | 006 | 0111 52,8
5 1111%% 3070 | 011 | 401 | 58 | 0,94 | 0,13 | 0,64 | 006 | 0,118 47,2
6 1111321’% 1450 | 0,05 | 182 | 66 | 1,13 [ 014 | 0,72 | 007 | 0,206 375
7 1111‘:3% 700 | 002 | 73 | 75 | 125 | 014 | 082 | 008 | 0,261 19,0
8 1111565;9 135 | 004 15 89 | 1,45 | 0,15 | 0,98 | 0,10 0,465 7,0
9 1111%%- 70 | 0,02 7 100 | 1,56 | 0,15 | 1,10 | 0,11 0,550 3,8
S| 1775

Ckopocmb repemelieHuUs1 8epxHeli KDOMKU Kapbepa cocmaesnsem 17,7 m/200
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E.4 PacuyeTt onsa npearopHou peku (npumep 4)

OnpepenuTb CMellleHne BepxHen KPOMKM kapbepa rnybuHon 3,5 m 3a 10 net (anuHy
Kapbepa C NepMoaoM BOCCTaAHOBMEHNA AHa B TedeHne 10 neT) n Bpems ero 3anonHeHns npu Tpex
3HaYeHUAX ONWHbI Kapbepa: AnvHe, paBHOW WKpuHe pycna Lgs= B =220 m, a Takke Lg2=500 M 1
Lxs= 1000 m.

MNcxogHble AaHHbIE:

- kpueble Q=f(H) n V=f(H);

- WMpWHa pycna B naBoaok B = 220 m;

- YKnoH gHa | = 0,007;

- KPYNHOCTb pycrnosoro matepuana: dso = 0,069 m; dgs = 0,145 m; dgs/dsg> 2;

- nepuog HabntogeHu 3a yposHem Bogbl coctasndaeTt 60 net (N = 21900 cyr).

PesynbTaThl pacyeToB NpeAcTaeneHbl B Tabnuue E.2.

Ha ocHoBaHuM pycrnoBoi cbemku, Tabnumubl AaHHbIX 06 ypoBHSX Boabl U kpusoii V = f(Hg)
Haxo4MM KpPUTMYECKOE 3HaYeHne ypoBHS Boabl Hg = 321,8 M; Bbille KOTOPOro YacTuLbl PyCIOBOro
matepuana KpynHocTbto dsp = 0,069 M HaxoOsaTcs B COCTOSHUM ABWXKeHWUs. Psa aaHHbIX O
CYTOYHBIX YPOBHSIX BOAbI Bbille 3Ha4YeHun Hg = 321,8 m 3a Bce rofbl HAbnoaeHUin Aenum Ha NsTb
WMHTEpBasnoB..

MoacunTbiBaEM 4MCo crydaeB M; (YACNO CYTOK CO 3HAYEHWEM YPOBHEWN BOAbI B KaXOOM
WHTepBarne 3a nepuog HabnoaeHWit), onpeaensieM 4acToTy NMOBTOPSIEMOCTM YpPOBHSA Bomnbl P* B
Kaxgom uHTepBane 3a nepuon HabnwogeHun (rpacda 4 Ttabnuubl E.2) u nporHosnpyembii
nHTepBan BpemeHn OT; B cyTKax B 3TUX e MHTepBanax yposHer 3a 10 net (3650 cyT) (rpadha 5
Tabnuubl E.2).

Mo Tonorpacuyeckort kapTe ¢ nomowbto kpuson V = f(Hg) onpepgensem rny6uHy H u
CPEOHIO CKOPOCTb MOTOKA Ha pacyeTHOW BepTukanu V Ons BCexX NATU MHTEPBANOB YPOBHEW
BOAbI.

Mo dopmyne (10.29) BblUMCNSAEM 3HAYEHUA HEpPa3MbIBAIOLLMX CKOPOCTEN V, ANS Kax4oro
WHTEepBana rnyouH.

Mo copmyne (10.28) BblUMCNSAEM 3HAYEHMA YAENBHOrO pacxofa AOHHbIX HAHOCOB B
BECOBOM BblpaxeHun (rpacda 9 tabnuubl E.2). 3HadyeHue koapduumeHta K npuHumaem no
dopmyne (10.32). MpuHUMas 3HavyeHWe yaenbHOW MNIOTHOCTU OOHHbLIX OTNOXEHUN paBHOW @m
paBHbiM 2,0 T/M°, onpegensem 3HayeHue yOenbHOrO0 Pacxoda AOHHLIX HAaHOCOB B OGbEMHOM
BblpaxeHun (B pbixrniom Tene) (rpadal1 tabnuupl E.2).

Mo 3aBucumocTn Cy=q, / hx HaxoOum 3Ha4YeHUs1 CKOPOCTM NepeMeLLEeHNS BEPXHEN KPOMKM

Kapbepa B Kax4OM WHTepBane HarmofiHeHusa pycrna Bogou B M/cyT. (rpada 13 tabnuubl E.2).
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[lanee Haxooum BenWYMHY MEpPeMeELLEHNs BEpXHEN KPOMKM kKapbepa 3a 10 net (rpada 14

Tabnuubl E.2) n ckopocTb ero nepemellenns B m/rog (rpada 15 tabnuupl E.2).

M3 tabnuubl E.2 (npumep 4) BUGHO, YTO CMELLLEHME BEPXHEN KPOMKM Kapbepa rnybuHon 3,5

M 3a 10 net (anuHa kapbepa C NepumogoM BOCCTAHOBIEHMSI OTMETOK gHa B TedeHune 10 ner)

cocTtaBnsieT 3688 M. CKOpOoCTb NepeMELLLEHNS BEPXHEN KPOMKM Kapbepa cocTtaBnsaeT 368 m/rog.

Bpemsi 3anonHeHust kapbepa rnyouHoi 3,5 M npu Tpex 3HauyeHusx ero anuHblLgs = B =

220 M; Lx2=500 M n Lxkz= 1000 m cocTtasuT 0,6;.1,4 n 2,7 roga, COOTBETCTBEHHO.

Tabnuua E.2 - PacuyeTbl CKOPOCTM NepeMeLleHns BEPXHEW KPOMKM Kapbepa M BPEMEHU €ero
3anonHeHns 3a 10-neTHU nepuog Npu pasfnUyHbIX pa3mMepax KapbepoB Ha MPeAropHon peke

(npumep 4)
Yucno Hucno CpeaHssa| Hepas-
NHTep- cnyvaes YacToTa | CryyaeB Fry- |cKopocTs| MbiBalo- Pacxoa AOHHbIX HaHOCOB (r Lae
Ban B nosTopsie-  3d 6uHa Ha was C
. . Ki | 3a | La
Ne |YPOBHEN MOCTWU | pacyet ,
ol sons UHTEp- YPOBHS Loy |MoTOKa| BepTM- ICKOpOCTh , m |10 | m/
H,, Bane Bob! nepvon H, Kanu | notoka | kr/ Kr/ T/ m>/ cyT |ner, | ron
" m;, o 5T, M V/ V;,, C'M | CyT'M |CyT-M| cyT M
cyT cyT m/c m/c
1 2 3 4 5 6 7 8 9 10 11 12 13 | 14 | 15
1 ?:’32212% 7013 0,32 1180 0,5 1,50 1,40 |0,05| 4523 | 45 | 2,25 |0,6 |708]| 71
322,0-
2 3230 1534 0,07 277 1,0 2,10 1,58 |0,39| 34074 | 34,1 | 17,0 | 4,9 |1362|13,6
33291 219 | 001 | 50 | 15 | 280 | 1,60 |158|136820|136,8| 684 |195|975| 97
324,0-
4 395 0 88 0,004 15 2,0 3,20 1,78 |2,22(191482|191,5| 95,7 |27,3|409 | 41
325,0-
5 326.0 22 0,001 4 25 3,80 1,84 | 4,74 40953,6| 409,5 | 204,7|58,5| 234 | 23
> |3688| 368
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MpunoxeHune X
(pekomeHayemoe)

Mpumep onpeaeneHusi KOHUEHTPaUUN B3Becel Npu pa3paboTke Kapbepa

X.1 NMpumep onpeneneHns KOHLEHTPaLUA B3BeCEN B paloOHe OTBana rpyHta B Boay
npu paspaboTke 3emneyepnaresibHoOM NPope3un 3eMnecocom Homorpadm4yeckumMm MeToAoM:

1. Mo nnaHy y4acTka onpegensieM pacctosiHme mexay ctsopamu ALy = 120 m; AL, = 150 m.
CpegHue no ocu rnyouHbl pacyeTHbIX y4acTkoB: AT; = 0,85 m; AT, = 1,05 M. CkopocTu Te4YeHus no
HaTypHbIM AaHHbIM paBHbl: v, = 0,65 Mm/c; v, = 0,6 M/c.

2. Mo mn3BecTHOMy AnameTpy uvacTtuy, pedynupyemoro rpyHta ds = 0,0005 m Haxogunm
COOTBETCTBYIOLLYIO EMY MMOpPaBMYECKYLO KpynHOoCcTb @ = 0,054 m/c.

3. lNo Homorpamme (pucyHok 10.5) ycTaHasBnuBaeMm 3HaveHue KosddpUuMeHTa yHoca
rpyHTa K, = 0,4. MNpuHATbLIE YCroBuS:

- CTeneHb CTECHEHUs pycna Bizo,z;

6
- CKOpOoCTb TeyeHunsa v = 0,7,
- yron Mexay HanpasreHnemM noToka u ocbio oTeana ® = 90°.

4. Onpepensem 3Ha4yeHue KOHLEeHTpaLun B3BeCU B 30He Bblibpoca

_ QupKiK, _2500-2600-005-0,4
3600-B-T-v 3600-3-05:0,8-07

So 242,5 eln

5. Mo Homorpamme (pucyHok 10.3) ycTaHaBnvBaem BeNWYMHY OTHOCUTENBHOMO M3MEHEHMS
KOHLIEHTPaLMM B3BELLEHHbIX YaCTUL, HAHOCOB Ha KaXXOoM y4YacTke:

S1 )
===004 =< =002.
SO ) ) Sl )

6. NocnenosaTenbHO onpeaensemM KoOHUeHTpaLmmn B3BeCce B KaX40M pac4eTHOM CTBOpe
S1=004-S,=0,04 -425=1,7 a/n;
S,=0,02-S,=0,02 -1,7=0,034 2/n.

X.1 NMpumep onpeaeneHuss napamMeTpoB NATHa MYTHOCTM WU 3aufnieHUs pycna no
AnvHe manowu peku (metoa NMN)

B kavectBe npumepa npvBedeH pacyeT pacnpoCTpaHeHWst NATHa MYTHOCTM MO AfvHe
marnon peku bon. BeHu (0-B CaxanuH) Hmxe cTBopa pa3paboTku nonepeyHon TpaHLen.

NcxogHbiMmn - gaHHbIMK - aBRslOTCSE 06beM  pa3paboTkm rpyHTa, NpOM3BOAUTENBbHOCTb
TEXHWKW, NapameTpbl CEYEHUS pycria PeKn W CKOPOCTb TEYEHUs, MeXaHWYEeCKUA COCTaB
paspabaTtbiBaeMoro rpyHTa.

PacueT BbINnonHseTcd noatanHo, pe3ynbTaTbl pacyeTa CBeAEHbI B Tabnuupbl XK.1 —2K.4.
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Tabnuua >K.1 - PacyeT cTapToBOM MYTHOCTU 1 MPOAOIPKUTENBHOCTM BO3EeNCTBUSA ans p. b. BeHu

OBuem Ob6bem- CpeaHsis CpegHee
3BNe- MpowussoaunTens- Has  |Koadbdh. c c Pacxon| pononHm- Bpems
HOCTb MalLLWHbI macca |Bamyuu-| LLnpurHa PEAHAS | LPEAHASA BOAbl | TenbHasi | BO3AENCTBUSA
Kaemoro npu paspaboTke |W3Bneka-| savus | pycna rybuHa | ckopocTk B MYTHOCTb | MOBbLILUEHHON
rpyHTa eMoro 2) B CTBOpE | TeyeHus
N rpyHT? rpyg)Ta b b2 V2 pycne | B cTBOpe MYTHOCTM
ap Opasp ) rpyHTa Z q pa6oT Ha yJacTkax
p? AP? peKu
3 3 3 3 o 3 3
M M /cmeHal Mm°/c T/M ) M M m/c m°/c /™M Y
1 2 3 4 5 6 7 8 9 10 11
5242.,6 413 |0,0115| 0,800 3,2 21 2,7 0,20 11,3 25,9 126,9

MpnumeyvyaHusn
Y O6bem n3Bnekaemoro rpyHTa IW;, 1 Npon3BoanTENbHOCTL MaLLMHbLI NpK pa3paboTke rpyHTa Jpasp
(rpadhbl 1, 2) NpMHMMAIOTCSl B COOTBETCTBMU C NPOEKTOM OpraHu3auumn pabor.
2 O6beMHas Macca 13BneKkaemoro rpyHTa p (rpada 4) n napameTpsbl b, h n v (rpadel 6, 7 1 8)
NMPUHUMAIOTCS B COOTBETCTBUM C OTYETOM MO UHXEHEPHbIM U3bICKAHUSIM.
¥ KoappnLIMEHT B3MyUMBAHUS TPYHTA Z (rpadpa 5) HasHavaeTcs ¢ y4eToM TUMa UCMOSb3yeMbIX
MEXaHM3MOB U XxapaKTepa rpyHTa no metoauke pacyeta [9].
4 Cp. pononHuTenebHas MyTHoOCcTb AP (rpada 10) onpegensitoTca No BbipaxeHuo AP = gp12104/q.

Tabnuua XK. 2 - PacyeT 30H ocaxaeHus ans p. 6. BeHn

PacyeT- Temn. "paHuubl -
Pa3wvep COﬂepmaHTe HbI nonpa- Muapasnueckas XPYTHOCTS 30HblI T
) Tewm- y bpakumn CpenHsisi|CpeaHss o
S | dpak- | Dpakumm Ava- |7 BOUHBI W rry6ua |okopocts| 1OHOM ®
8 | wuwmn MEeTP | KO3. Ha I'IC})/TOKa noToka | OC@kAeHns 4
& |vactuy dpak- | 3| ycnosus chpakumm S
g | d-d =T 6 npu B pabounx h v z
2 - o] zpi U'sz)' paboT T218% (otrctBopa |
d Kkt - yenosmax nepexoga) L| o
b4
MM % mv | °C m/c M m/c M
1 2 3 4 5 6 7 8 9 10 11 12
1| >10 0 0 0 15 1 0,49 0,49 2,7 0,2 0,0 1
2 | 105 0 0 0 15 1 0,35 0,35 2,7 0,2 0,0 2
3 5-2 0 0 0 15 1 0,21 0,21 2,7 0,2 0,0 3
4 2-1 0 0 0 15 1 0,12 0,12 2,7 0,2 0,0 4
5[1105]| 0 0 0 15 1 0,06 0,06 2,7 0,2 0,0 5
6 %‘2 10 | 10 0,2 |15 1 0,02 0,02 2,7 0,2 27,0 6
7 %21 15 | 25 0,1 |15 1 0,01 0,01 2,7 0,2 54,0 7
8 835 15 | 40 | 0,05 | 15 1 0,00195 0,00195 2,7 0,2 276,9 8
9 %%51 25 | 65 | 0,01 | 15 1 0,000078 | 0,000078 2,7 0,2 6923,1 9
10 8835 22 | 87 | 0,005 | 15 1 0,00002 0,00002 2,7 0,2 27000,0 |10
11 %%%51 13 | 100 | 0,001 | 15 1 0,00000078|0,00000078| 2,7 0,2 692307,7 | 11
MpumevaHns
g CopepxaHue dpakumi p; (rpadbl 2) n Zp; (rpada 3) NpuHMManTCa B COOTBETCTBMU C OTYETOM MO
NH)XEHEPHbIM M3bICKaHUSM.
2 3a pacyeTHbIN anameTp dpakumn d (rpada 4) NpUHMMaETCa HUXHSAS rpaHuLa KpYnHOCTU
pakuMn YacTuy, rpyHTa.
8 Temnepatypa Bogbl T (rpada 5) onpegensieTcs No AaHHbIM U3bICKaHUA C y4eTOM Ce30Ha
nponseoacTea pabor.
) "paHuLbl 30HbI NONHOrO ocaxaeHusa dpakuum L (rpada 11) onpegenstotca no copmyne L = hv/w.
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Tabnuua XK.3 - PacyeT BenuyvHbl cpefHen AoNonHUTENbHOM MyTHOCTU NMpu pa3paboTke rpyHTa

| M
J'\J,Ao?_. Macca onc. ?Kc;ﬂiz rp?la?rz Macca rpyHTa Ka?li,u,oﬁ (paKUMM, 0CEBLLIGH B 30HE
Y rpyHTa, |Bpemsi ®pak- pak- Gi'=Gi(LilL)- 2Gigny

HOCTb xon thpakum
S| 5 |mnocty- paspa- 7Tl | Lus " Lmm, no 3oHaMm
S| orpo. [natowasn GoTkm S yactu nocry-
5 B MOTOK [FPyHTa U naro-
g | PC G? 3 |PYEnel g g was
Z |pabot T o} Pi | Zpi 1 2 3 4 5 6 7 8 9 10 | 11

AP D B NOTOK

G
M’ T |cmeH.| M¥c | Mm % T T
1 2 3 4 5 6| 7 8 9 10 | 11 | 12 | 13 | 14 | 15| 16 | 17 | 18 | 19
11(25,90|134,21|12,69(11,34| >10 |0| O 0 0,000
2 12,69(11,34/10-5({0| O 0 |0,000/0,000
3 12,69|11,34| 5-2 |0| O 0 0,000/ 0,000| 0,000
4 12,69(11,34| 2-1 |0| O 0 0,000 0,000| 0,000( 0,000
5 12,69(11,34|/1-05/0| O 0 0,000 0,000| 0,000 0,000| 0,000
6 12,69|11,34 9 110| 10 |13,421 | 0000| 0000| 0000| 0000] 000013421
7 12,69(11,34 %'21_ 15| 25 {20,131 | 0,000{ 0,000| 0,000| 0,000| 0,000|10,06610,066
8 12,69(11,34 8’3é 15| 40 | 20,131 |0,000| 0,000| 0,000| 0,000| 0,000| 1,963 1,963|16,206
9 12,69(11,34 %’%‘? 25| 65 | 33,552 | 0,000| 0,000| 0,000{ 0,000| 0,000| 0,131| 0,131 1,080(32,210
10 12,69(11,34 Oo’gé'é 22| 87 | 29,526 | 0,000| 0,000| 0,000( 0,000| 0,000| 0,030( 0,030| 0,244| 7,268(21,955
0,005

11 12,69(11,34 _ 13|100|17,447 | 0,000{ 0,000| 0,000| 0,000{ 0,000| 0,001 0,001| 0,006| 0,167 | 0,506|16,767
12 JGi | 134,21 | 0,000| 0,000| 0,000| 0,000 0,000(25,611{12,19017,53639,646 22,461/ 16,767

MpunmevyaHusn
b JononHutenbHas MyTHOCTb B CTBOpe paboT (rpada 1) AP=gple4/q.

? Macca rpyHTa, noctynarowas B notok (rpada 2) G = (EW,,)0,2/100.

¥ Bpewms paspaboTtku rpyHTa (rpadpa 3) v = W p/Qpasp-
* MonHas fononHUTENbHas! MYTHOCTb M0 pacyeTHbIM cTBOopaM (rpacdha 23) ,u' = r(lOZGL(TpaHM)/&G)/q.
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OkoH4vaHne Tabnuubl XK.3

Macca MonHas
oceBLlero rpyHta AonosfiHuTernbHada MNonoxeHne CpenHee
Macca B pycne OoT cTBOpa Macca MYTHOCTb MO pagq$H2¢o gpgl\l;:ﬂ
s OCeBLIero TPaH3UTHOro 4
¥ roVHTa pabot fo pac- rOVHTA pacyeTHbIM cTBOpa BO30encTBus
s 24 4ETHOTO CTBOPA Py CTBOpam npu (oT cTBOpa MOBbILLIEHHON
5 B 30HE MHTErpanbHasi B CTBOpa paboT paspaboTke pabor) MYTHOCTY Ha
< 2G; cymma Gi. (TpanauT) rpyl;q)a L y4acTKax peku
G H
T T T rim* M Y
20 21 22 23 24 25
25,90 126,9

1 0,000 0,000 134,210 25,90 0,0
2 0,000 0,000 134,210 25,90 0,0
3 0,000 0,000 134,210 25,90 0,0
4 0,000 0,000 134,210 25,90 0,0
5 0,000 0,000 134,210 25,90 0,0
6 25,611 25,611 108,599 20,96 27,0
7 12,190 37.800 96,409 18,60 54,0
8 17,536 55,336 78,874 15,22 276,9
9 39,646 94,981 39,228 7,57 6923,1
10 22,461 117,443 16,767 3,24 27000,0
11 16,767 134,210 0,000 0 692307,7
12 134,21
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Tabnuua XK. 4 - PacyeT TONWMHbI HAUMKa U NAOTHOCTU 3auUneHuns
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HwxHsia OchoBHas Mnot- Morno-
rpaHuua O6wasa | HoCTb Mnot- »eHune | Cpea-
pacuet- thpakums mMacca |rpyHTa Koadp. | oery 06 Mnowaab |pacyet-| HUi :ﬁ::HZHcii
s HoM OTNOX1B- (no 3oHam) B ecTe- Pa3" 1 ornoxe- bem pacyeTHOro | Horo | Crnon 3aNneHNS
§_ 30HbI terocs otnoxws- | creen- | PPX HUiA sanne- y4acTka | cTBopa |Haunka ha
5 (ot rpyHTa B erocs Hom | TeHvA dpak- HU15 3auneHus (ot B 30HE B%OHe
9 | crBOpa PaCHETHbIX | rhvhta  |cocto-|PYHT it Wi F ctBopa | §°
30Hax k
paboT) 3G AHUM 2) pabor) S
L d-d ! 1) A |
pPd
M MM T TI™* T/M* m> M’ M MM mr/cm?
1 2 3 4 5 6 7 8 9 10 11
0,0 0,00
1 0,0 >10 0,0000 21 | 1,17 | 1,7949 | 0,0000 0,00 0,0 0,00 0,00
2 0,0 10-5 0,0000 2 1,16 | 1,7241 | 0,0000 0,00 0,0 0,00 0,00
3 0,0 5-2 0,0000 19 | 1,15 | 1,6522 | 0,0000 0,00 0,0 0,00 0,00
4 0,0 2-1 0,0000 1,8 | 1,14 | 1,5789 | 0,0000 0,00 0,0 0,00 0,00
5 0,0 1-0,5 0,0000 1,7 | 1,13 | 1,5044 | 0,0000 0,00 0,0 0,00 0,00
6| 27,0 0,5-0,2 25,6105 | 1,5 | 1,12 | 1,3393 |19,1225| 567,00 13,5 | 33,73 | 4516,85
7| 54,0 0,2-0,1 12,1896 | 1,3 1,1 | 1,1818 |10,3143| 567,00 40,5 | 18,19 2149,84
8| 276,9 0,1-0,05 17,5356 | 1,2 | 1,08 | 1,1111 |15,7820| 4681,38 | 165,5 | 3,37 | 374,58
9| 6923,1 | 0,05-0,01 | 39,6457 1 1,08 | 0,9259 (42,8174 | 139569,23 | 3600,0 | 0,31 28,41
10/ 27000,0 (())(())35-3 22,4613 | 0,9 | 1,08 | 0,8333 |26,9535| 421615,38 [16961,5 0,06 5,33
11/692307,7 %%%i_ 16,7668 | 0,8 | 1,08 | 0,7407 |22,6352 139751461’ 359553’ 0,00 0,12

MpnmeyvyaHus
Y MNOTHOCTb rpyHTa B €CTECTBEHHOM COCTOSIHUM L4 (rpadpa 4) npyHMMalTCH B COOTBETCTBUN C
paboTton [40].
2 MNOTHOCTb OTIIOXEHNIA dpakunn o (rpada 6) onpegensieTcs No BbIPaXeHUo p, =py /K.

& CpepnHuit crnoli Haunka B 3oHe O (rpada 10) onpepensieTcs no BelpaxeHuto & =W,/F*1000.
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PucyHok XK.1 - N'paduk nameHeHns yaensHON NNOTHOCTU 3auSeHns no grivHe
pekn bon. BeHn BHM3 No Te4eHuto OT cTBOpa paboT
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X
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g 1000
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0.0 2000.0 4000.0 6000.0 8000.0 100000  12000.0  14000.0 16000.0  18000.0

paccTosiime oT cTBopa paboT, M

PucyHok 2K.2 - 'paduk nsmeHeHus TonNWUHLI Hannka no anvHe peku bon. BeHu
BHM3 N0 TEYEHUIO OT cTBOpa paboT
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MpunoxeHune U
(pekomeHayemoe)

I'Ipumep ncnonb3oBaHnNA MaTeMaTu4eCKoro moaesrimpoBaHus npum

npoekTupoBaHuu kapbepoB HCM B HMxxHemM 6bede NIC

Bo3MOXHOCTM  MCMOMNb30BaHMA MaTeMaTU4eCcKoro MOLEenMpoBaHMs B OAHOMEPHON
NMOCTaHOBKe Mpu OLEHKe BO3AENCTBUSA KapbepHbIX pa3paboTok Ha rMapaBnnMyeckme U pycrioBble
XapaKkTepuCTMKN NOTOKa M pycrna MOoryT ObiTb NPOUMANIOCTPUPOBaHbI HA NpUMepe MOoLEeNMpPoBaHUSA
OBWKEHUS BOAbI U pycroBbIX nepedopMmnpoBaHmnii B HMxHeEM bbede HimkHekamckom M3C.

AHanua pycnosbix NepedopMnpoBaHnii B HIKHEM Gbede NoTUHbI Nokasarsn, YTO eMKOCTb
pycna wusMeHsieTcs B pesynbTaTe BO3AENCTBUA MapaBnuyecknx akTopoB, CBA3aHHbIX C
obpas3oBaHMEM W pas3BUTUMEM BOPOHKM pa3mMbiBa, a TakKe BCMeACTBUME W3BIEYEHUS PEYHOro
anntoBug. lNepBble ABNANOTCA onpeensaiowmMMn Ha NPUNIOTUMHHOM y4YacTKe peku, a B cpefHen u
HWKHEN 4acTsax UcCnegyemMoro yvacTka pekMm OCHOBHblIE W3MEHEHWS XapakKTepucTuK pycra
o6ycnosneHbl fobblven HCM Ha boHe eCTECTBEHHbIX PYCIOBbIX NepedOpMUPOBAHNIA.

Hanbonblwmne wn3aMeHeHMs eMKOCTU pycna npousownu Bcneactene [obbium HCM Ha
Enabyxckom (1639,0 — 1645,0 km) n Cobonesckom (1620,0 - 1632,0 kM) mecTopoxaeHusx. 3a
nepuog HabniogeHWii eMKOCTb pycria Ha 3TOM yyacTke yBenuuunach Ha 12.68 mnH.m% o6bem
HaHOCOB, NepeMellaeMbIX TPaH3UTOM B Npedenax JaHHOro yvacTka, coctasun 7.51 MaH.m%, uTo B
cymme coctaBnsiet 20.19 mnH.m°. C y4eToM CTOKa HaHOCOB, MOCTYNalOLMX CBepxy, obliee
yBenuyeHne €eMKOCTW pycria 3a paccMmaTpuBaemblidi Nepuos BpeMeHu cocTasuno okorno 29.0
MIH.M>, 4TO COOTBETCTBYET B cpeaHeM 2.64 MnH.M> B rod. OTO COMOCTaBMMO CO CPEAHErooBbLIM
ob6bemom gobblim HCM Ha 3TOM y4yacTke, KOTOPbI COCTaBnsieT Mo OTYETHbIM AaHHbIM nopTa
HabepexHble YenHbl okono 3.0 MiH.m°.

[na BbINONHEHWS pacyeToB MCMNOMb30BaNNCh ypaBHEHUA OOHOMEPHOW MOAENU PEYHOro
notoka. 'mapaenuyeckne pacyeTbl gedopmaumi pycna Ang 3TOro yyacTka BbIMOMHAMMCh 3a
pacyeTHbIn nepmog ¢ 1983 no 1990 rogbl Npu pac4eTHOM ypOBHE MOSIOBOAbSA, paBHOM 55.45 m.
PacyeTHbI War no BpemMeHu B pacyeTax Obin NPUMHAT paBHbiM 21 cyT. B kayecTBe pacyeTHOM
dopMysbl ANs BbINOSIHEHUST TECTOBbIX pacyeToB Oblna npuHaTa dopMyna MonHOro pacxopa
HaHocoB K.B. NpuwaHnHa, nonyvyeHHas no pesynbtatam HabnwogeHun 3a gecdopmauuamm pycna B
pekax Oka, Betnyra Breiuerga v Bonra:

g, =5-10".HU?

B xoge BbluMcneHun 6bINO BbIMNOSIHEHO TECTMPOBaHME pacyeTHOW OpMYyIbl pacxoaa
HaHocoB. KpuTepvem TeCcTUpoBaHWA $BRsnacb BenMyYMHa OLHOHAMNPAaBIEHHOIO MNpUpaLLEeHns
€MKOCTW pycna Ha pacyeTHOM y4yacTke 3a nepuog ¢ 1983 no 1990 rogkl, kOTOpas NoO HaTypPHbIM
AaHHbIM cocTaBuna 1. 85 mnH.m® 3a 3TOT nepuoa BpeMeHn. DTo NO3BOMUMIO NOMYUYUTL 3HAYEHUe
KoadhdpuumeHTa B dhopMyne pacxoga HaHOCOB AN AAHHOrO y4yacTka peku, rae no AaHHbIM
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TECTOBbIX pacyeToB q5:8.7~10_6~HU3. Pacxog HaHocoB, nonyyvaembli no aton dhopmyrne,

okasarics B 5.75 pasa MeHbLUe, YeM No ncxogHon popmyne [12]
Pe3ynbTaTbl BLINOMHEHHbLIX TECTOBbLIX pacyeToOB MoOKa3aHbl Ha pucyHke W.1 B

conocTtaBsieHUN C HaTypHbIMU JAaHHbIMW.

50007

70004 1983 2. (namypa)

90004

110004

1990 2. (namypa)
130004
150004

o, m2

7000~ 1983 2. (namypa)

90004

110004 1990 2. (pacuém)

130004

150004
o, m°

Paccmosinue) i) ) ) I i) )

no ¢'X, KM 1656 1635 1654 1633 1652 1651

. FTTTTTTTTT T 171 | | | | | | | | | | | | | |
Mceveuia | $35$2I2XFRRER T LT R MR 8 0?08 L o¥w o3 oBoQ3

PucyHok N.1 - CoBMeLLeHHbIE rpadhukn N3MeHeHUs nNnoLlagmn nonepevyHoro ceveHus pycna
p. Kambl Ha yyacTke 1650,35-1656,315 km 3a nepmog 1983—1990 roap!
Mo HaTypPHbIM U pac4eTHbIM AaHHbIM

B paboTte 6binn paccMOTpeHbl criegylowmne BapMaHTbl OCBOeHMS MectopoxaeHnn HCM B
HWKHEM Bbede HmkHekamckon OC.

BapuaHT |

B atom BapuaHTe pobblva HCM Ha yuyacTke He ocyuwlectBnsieTcsa. PacueTtbl no atomy
BapuaHTy MNO3BOMSOT OUEHUTb €CTECTBEHHbIN XO4 PYCMOBbIX NepedopMMPOBaHMIA Ha yyacTke
6e3 yyeTa BNUsAHNS KapbepHbIX pa3paboTok.

BapuaHr Il

Mo aTomy BapuaHTy npegycmatpuBaeTcs, u4to p[obobia HCM B HwxkHem 6Gbecdbe
HwmxHekamckon [OC OygeTr oOcCylecTBNATbLCA B TeYeHWEe BCEro MporHo3Mpyemoro nepuoga
BpemeHun ¢ 1990 no 2002 rogbl ogHoBpeMmeHHO Ha Kotnoeckom, CobonekosckoM n Enabyxckom
MECTOPOXAEHUSIX C ro0BbIM 06beMoM A06b1uK 3.4 MAH. M3 1 2.7 mnH.m® (nogsapuaHT lla).

BapuaHrT lll

OTtnunyaeTtca ot BapuaHTa Il Tem, 4To, HaumMHasa ¢ 1994 r. npekpawaetcs fobbidia HCM Ha
EnabyxckoMm mecTopoxgeHun, a obbembl Jobblun nepepacnpegensaiotca Ha CobornekoBckoe U

KoTtnoeckoe mecTtopoxaeHus. Obwmin rogoson 06bem 0ObIMN COXPAHAETCH HEN3MEHHbIM.
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BapuaHT IV

Mo atomy BapuaHTy, HaumMHasa ¢ 1994 roga npekpawaetca gobeiva HCM Ha Enabyxckom
mMecTopoxaeHun. B otnnumne ot BapuaHTta lll o6bembl 4obbium Ha CobonekoBckoM 1 KoTnosckom
MECTOPOXAEHMAX OCTAOTCA HEM3MEHHbLIMU B TeYEHWe BCero nepnoaa BpemMeHu.

BapuaHT V

OtnunyaeTtca oT BapuaHTa IV Tem, 4to, HaumHasa ¢ 1997 roga gobbiva HCM B HMXHEM
obede HmxHekamckorn MOC NoONHOCTLIO NpekpallaeTcs.

Mo pesynbTaTam BbINOSIHEHHbLIX pac4eToB ObINI0 OLEHEHO M3MEHEHWE eMKOCTWU pycrna B
HWKHeM Obedpe. [MonyyeHHble [OaHHbIE MOKa3blBAKT, YTO OCHOBHOW MNPUYMHOWN YBENUYEHUs
eMkocTn sansetca goboiva HCM. Tak, no BapuaHTy | 3a nepmog ¢ 1990 no 2002 rogbl B
pe3ynbTaTe eCTeCTBEHHbIX nepedopMMpoBaHMiA eMKOCTb pycra Ha yyacTke BO3pocria BCero Ha
1.6 mnH.M%, Takum 06pa3om B cpeaHeM yBenuumeanach Ha 0.13 mnH.m® B rog.

[ns cpaBHeHUs, Ha pucyHke W.2 nokasaHbl pe3ynbTaTbl U3MEHEHMs1 eMKOCTU pycna 3a
nepuog ¢ 1990 no 2002 rogbl MO BCEM MPOrHO3MpPyeMbIM BapuaHTaMm opraHmsaumm goboium HCM

Ha y4acTke.

2002- 7 V IIa IVII IIT

20011
20001

19991

19981

19971

19964

19951

19944

19931

19921

1991

1990+

510 520 530 540 550 W, man. m

PucyHok N.2 - 'ameHeHne eMKOCTK pycrna Ha y4yacTke uccrnegoBaHum
npv pasnuyHblX BapmaHTax opraHnsaumm ooy HCM

Mo pesynbTataM BbIMNOMHEHHbIX MMAPABAMYECKUX pac4eToB MOflydeHa OueHKa BIMSAHUA
A06b14n HCM B HuxHeM Bbede HumxkHekamckon MNOC Ha nonoxeHne ypoBHEN BOAbI.
B Ttom cnyuae, ecnu gobbilva HCM Ha yyacTke BygeT npekpaiieHa (BapuaHT 1), obwias

BernnMynHa NnoHmxeHun4 ypOBHeI7I BOObl B BEPXHEM KOHLIE y4aCTKa 3a BeCb I'IpOFHO3I/IpyeMbIl7I nepvnoa
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cocTtaBut meHee 1 cm. Mpwn opranmnsauumn gobeiin HCM no gpyrum BapuaHTam CHUXKEHME YPOBHEN
BOAbl B pe3ynbTaTe A06bl4n OKaXeTCs CyLeCTBEHHbIM.

B kauectBe npumepa, Ha pucyHke W.3 nokasaHbl rpadmkm namMeHeHus ypoBHEN BOAbl Ha
yyactke npu opraHmsaumm gobblin HCM no BapuaHTy Il B TeyeHne BcCero nporHo3vpyemoro

nepvoaa BpeMeHu Ha BCEX MECTOPOXAEHNAX OAHOBPEMEHHO.

11 eapuanm pacuema

T T T T T T T T T T T T
~ N o + " O ™~ % o S ~ o
X o X QA X 53 x X Q S S S
X < <) <) <) <) <y 5 Q S S S
il T rl o il T T T T a a N
Komanogckoe
Mecmopodicoenie
n.c. J35
501 e 26
Cobonexoscroe
) Mecnopodcoenue
l.c
\‘”"JZL(' 4
100 &
nc. 89 (Il a L
MecmopodicoeHie
2o |
150 7
Ze
. d)g
AZ, mm

n.c.89 — npomepHbIN cTBOP 89

PucyHok .3 - PacueTHoe NoHwxXeHne ypoBHEN BOAbI B rpaHMUax MeCTopoXaeHUN n
Ha BepxHeM KoHue yyacTka ¢ 1990 no 2002 rogbl no BapmaHTy |l npn opraHusaumm gobbiin HCM
B HWKHeM Bbede HmxHekamckon M'OC

Kak BMOHO 13 npuBeneHHoOro rpaduka cymmapHoe Bosgencteme Jobeiun HCM ms pycna
pekn Kambl, BbipaxarLweecd B Npocagkax YPOBHSX B HavanbHOM (BEPXHEM MO TEeYEeHUto)
npomepHoM cTBope 89 OydeT 3HA4YMTENbHbIM MPAKTUYECKM C MNEepPBbIX feT OCYLLEeCTBEHUS

A06bl4K, YTO He NO3BONSET opraHM3oBbiBaTb J06bIMY HCM no BapuaHTy .
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