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NPEOUCIOBUE

HeobxoanumocTb COBEpPLUEHCTBOBAHUSA YCTPOWCTBA M 3KChfyaTaumm Bogo3abopoB HenocpeacTBEHHO
BblTEKAET M3 3agay, noctaeneHHbix XXVI cbesgom KICC: noBbicuTb obecnedYeHHOCTb ropogoB U Apyrux
HacemneHHbIX NMYHKTOB LIEHTPanM30BaHHbIM BOOOCHABXEHNEM; YNYYLIMTL OXpaHy BOAHbLIX UCTOYHMKOB, B TOM
yncne mMarblX PeK U 03ep, OT UCTOLLEHNSI U 3arpsi3HEHNSI.

B kHure Ha ocHoBe 0000LWeHns oBWKUpHOroO MaTepuana npOM3BOACTBEHHOW MPaKTUKK, ONbiTa
NPOEKTMPOBAHNS U Hay4HbIX MCCNEAOBaHWN, OTPaXKeHbl OOCTUXXEHUS B YCOBEPLUEHCTBOBAHMU OTAENbHbIX
TMNOB BOJ03abopoB, B TEXHONOMMM 0TOOpa BoAdbl U YNyYLIEHUSA ee KayecTBa; O00mnblioe BHMMaHue yaeneHo
MOBBILLEHWIO HAOEXHOCTM paboTbl BOO03aOOPHbBIX COOPYXEHMN. B Hen Hawmo oTpaxeHne nepBooYepeaHoe
3HAYEHVE PEKOHCTPYKUUM W TEXHUYECKOrOo  MNEpPEBOOPYXKEHWsl, WHTEeHcudmkaumm npou3BoacTBa,
onpegeneHHoe OCHOBHbLIMM HaMpPaBlIEHUAMU 3KOHOMUYECKOTo U coumanbHoro passutna CCCP Ha 1981 —
1985 rogbl 1 Ha nepuog oo 1990 roga.

Cenyac B Hawew cTpaHe gencteyeT 6onee 20 Tbic. BOA03abOPOB U3 NOBEPXHOCTHBLIX UCTOYHUKOB, B TOM
ynucne okono 5 TbiC. — B CMCTEMaX KOMMYHarnbHOro BogocHabxeHus. YaenbHbole (Ha 1 M CYTOYHON Mpons-
BOAMTENBHOCTN) KanuTarbHbIe BIIOXXEHUSI HA CTPOUTENBCTBO BOA403a00PHbLIX COOpYxeHu gocturatoT 15...20
py6. CnegoBaTernbHO, NMpU OXWMOAEMOM MPUPOCTE TOMBKO XO3AWCTBEHHO-MUTLEBOIO BOAONOTPEONEHNs B
ropogax PC®CP Ha cTpounTenbCTBO BOA03abOpOB B OAMHHAALATOM — [OBeHaguaTton nsTuneTkax
noTpebyloTcs  3HAYUTENbHbIE  KanWTaNoOBMOXEHUS — COTHUM MWINIMOHOB pybnen. PauuoHanbHoe
NCMNOfb30BaHME TakMx 3aTpaT MMeeT 6oNbLIOEe HAPOAHOXO3SIMCTBEHHOE 3HAYEHNE.

Onsa uenen BogocHabXeHUs MCMONb3yoT MOBEPXHOCTHbIE BOAbI PEK, 03ep, KaHanoB, BOAOXPaHWAULL, 1
npyaoB, HO, NOCKOMbKY B NpeobragatoLemM 6onbmnMHCTBE BOAONOTPeDONeHme oCyLeCcTBNAeTCS U3 pek, yalle
BCEro NpUXOAWTCA pellatb 3ajady yCTpoOMCcTBa U 3Kcnfyatauum Bogo3abopoB Ha pekax. VMIMeHHO noatomy
peyHbIM Bogo3abopam B KHUre OTBeAEeHO rNaBHOE MECTO.

ABTOp He CTaBun Lenu co3fgaTtb PyKOBOACTBO NO YCTPOMCTBY M 3KCMfyaTauum BoA03abopos, a Ha OCHOBE
0BLIMPHOro HaTypHOro MaTtepuana CTpeMuncsa OTpasuTb Te€ MOMOXUTENbHbIE TEHOEHUUKU, OnbIT, KOTopble
JalT  BO3MOXHOCTb  MOAEPHWU3MpOBaTb  OEWCTBylLWMe  BOAo3abopbl € yBENUYEHWEM  UX
NPOW3BOAMTENBHOCTY U NOBbLILLEHWEM HaAEXHOCTU paboThl U, criegoBaTenbHo, obecneunTs GecnepeboiHoe
BOAOCHabXeHWe B LenoM. PelleHne aTon 3agaym faet 60mblwon aKkoHOMMYeckuin adhdpekT, Bo-nepBbixX, 3a
CYET CHWXKEHWs1 yAenbHbIX KanuTanbHbIX 3aTpaT Ha CTPOWUTENbCTBO BOA03aboOpoB, a BO-BTOPbLIX, 3@ CYET
npegoTBpaLLeHnsa aBapun Ha Bogo3abopax M yMeHbLUEHMS BbI3BaHHOIO UMK yulepba, 4To ocobeHHO BaXkHO



cenvac, korga peanuayeTcsa 3agada ganbHenwero ynydeHus BoOOCHabXeHUst HacerneHns U MoBbILEHUS
3(pPEKTUBHOCTU MCNONB30OBAHUSA KanuTamnbHbIX BIIOXeHWA. Tem Oonee, 4TO [JanbHellee pasBuTUE
KOMMYHarnbHOro BOOOCHabXeHus OyaeT ocyllecTBnATbCs B OONbLUMHCTBE crydaeB Ha 06ase yxe
OEVCTBYIOLLIMX CUCTEM BOAOCHAOXEHWst C WCMONMb30BaHMEM paHee OCBOEHHbIX WCTOYHWKOB, 4YTO B
3HAYUTENbHOW CTEMNEHN NOBbLILIAET He-

0b6XxoanMmMOoCTb  LUIMPOKOro 0000LWweHna n  pacnpbCcTpaHeHUss HaKOMMEHHOro-onbitTa WHTEHCUdmKaumm
paboTbl Bogo3abopos.

3agava ata HEMOCPeACTBEHHO BbITEKAET M3 NOCTaHoBNEHUs aekabpbekoro (1983 r.) MNnenyma LIK KIMCC,
npegycmaTpuBaloLLEro AanbHEWWni pocT 3dEKTUBHOCTU 3KOHOMMUKW, YCKOPEHUE Hay4HO-TEXHUYECKOro
nporpecca, Gonee nonHoe WCMNONb30BaHWE MPOWM3BOACTBEHHOIO MOTeHUMana BCEX MaTrepuasnbHbIX,
TPYAOBbIX M PMHAHCOBLIX PECYPCOB.

Bnarogaps 6onblwoOMy Yncny AEWCTBYIOLLMX BOA03abOpOB BO BCEX. KIMMMATUYECKMX 30HAX CTpaHbl A4S
KOHKPETHBIX YCITOBWIA NPOEKTUPOBAHUA MOYTM BCErga MMEKTCSA OMbITHbIE JaHHble, NO3BONsAWmMe 6e3owm-
BO4YHO pelwaTb 3agaunm YCTPOMCTBA M 3KCMfyaTauuu BHOBb MPOEKTMpyeMbiXx Bogo3abopoB. Pasymeetcs,
NPOEKTMPOBaHMNIO OOIMKHO MpeawecTBoBaTh AeTanbHoe obcrnegoBaHne BO403abopoB-aHanoroB, NU3yyYyeHve
MaTepumarnoB 3KCniyaTaumm, aBapuiHbIX CUTyauumn u T. 4.

He Bce npuBefeHHble B KHUFe peELLEHUs SBMNSTCA CaMbiMU COBEPLUEHHLIMU, HEKOTOPbIE U3 HUX OaHbl B
He3akoH4YeHHOM Buae, B oopMe NOCTAHOBKM 3agay, HO GOMbLUMHCTBO YXKE MPOBEPEHO MPaKTUKOM NPOEK-
TUPOBAHUS U 3KCMyaTaLuu.

ABTOp CTpemMuncs NpuBredb BHUMAHWE CMNELManuCcToB, 3aHSTbIX NMPOEKTUPOBAHUEM, JKCMyaTauuen u
nccrnefoBaHMeEM BoA03abopoB K MPOOOSPKEHUIO 3TOM paboTbl, K MOUCKY HOBbIX MHXEHEPHbLIX PELUEHUI MO
COBEPLUEHCTBOBAHNIO BOA03a00PHBIX COOPYXEHUIN, @ TakkKe TEXHOMOorMM OTOopa BOAbl U YNyYlIEHUs ee
KayecTBa.

ABTOp BblpaxaeT GrarogapHoCTb A-py TexH. Hayk, npod. A. C. O6-pa3oBckomMy, KaHA. TEXH. Hayk W. B.
KoX1HOBY 3a LieHHble COBETbI U 3aMeYaHusl Mpu NOATOTOBKE PYKOMMUCKM, a Takke coTpyaHukam Cubupckoro
ynpaeneHus PocBogokaHanHanagka, uhxeHepam B. M. Mutanu-vy, WU. [1. Kosnoey u C. K. CtaHkoBy 3a
nomolLLb Npu cbope MaTepmnarnos.

rMABA I. ACTOYHUKXN BOOOCHABXEHUA

CornacHo OcHoBam BogHoro 3akoHogaTtensctsa Cotoza CCP 1 cotosHbix pecnybnuk [26, cT. 15], BOAHbIE
06beKTbl MPeaoCTaBnATCA B MONb30OBaHME MNpexae BCero Ans yAOBNETBOPEHUS MUTbEBLIX U OblITOBbLIX
HYXXO HaceneHus, NPy 3TOM OHM MOFYT COCTOATb B 060COGNEHHOM MMM COBMECTHOM MNonb3oBaHuu. [Mpu
pasmelleHun BoJOMoMb3oBaTenen, W3MEHEeHUW Xxapaktepa BOAOMONb3OBaHWMA W OTpULATENbHOM
BO3JENCTBMM €ro Ha COCTOsHVWEe BOA [AOMKHbl obecneumBaTbCH pauMOHanbHOE WX WCMOMb3oBaHWe U
nepsooyepegHoe yOOBNeTBOpPEHWE HyXA HaceneHus. B vHTepecax oxpaHbl 300pOBbS HaceneHus npasa
Bogomnonb3oBaTener MoryT ObiTb MEPECMOTPEHbl, OrpaHuMYeHbl UMW MNpeKpalleHbl OTAEeNbHble BUAb
BOAOMNOMNb30BaHNs 6e3 yLeMNeHUs MHTEPECOB XO3ANCTBEHHO-NMNTLEBOrO BOAOCHaOXEHNS.

B aton cBssum OcHoBamu BogHoro 3akoHogatenbctBa Cow3a CCP un cowsHbix pecnybnuk [26, cT. 11]
YCTaAHOBMEH MOPSOOK npou3BoacTBa paboT Ha BOAHbIX OObekTax W B MNPUBPEXHBIX  30HaxX.
OHoyrnybuTtenbHble, cTpouTenbHble paboTbl, A0OblMa CTPOUTEMbHbLIX M APYrMX MaTepuanos, Mpoknagka
KOMMYyHVKauui, pybka neca, bypoBble, CENbCKOXO3ANCTBEHHbIE U Apyrine paboTel, BNSIOLME Ha COCTOSHWE
bOA, MOTYT MPOM3BOAUTLCH TOMbKO MO COrMacoBaHWMIO C OpraHamy No pPeryrnMpoBaHWI0 MCMONb30BaHUS U
OoXpaH? BoAd, UCMONKoMamMn MecTHbix COBETOB HapOAHbIX AeNyTaToOB U APYrMMU OpraHamu.

1. CneunanbHOe BoAoONofib3oBaHue

X03ANCTBEHHO-NMNTLEBOE BOAOCHAOXeHWEe SABNAETC OAHWUM W3  [NaBHbIX BWOOB  crneuuanbHOro
BOZOMNONb30BaHus. K cneumansHOMy BOAOMOMb30BaHMIO, COrMAacHO MHCTpykumMn MwuHBogxo3a CCCP (1978
r.), OTHOCUTCSA MOJfIb30BaHWE BOAHBIMW OOBEKTaMK, COCTaBNAWMMA €OMHbLIN TOCYAapCTBEHHbIA (OOHA
CTpaHbl, OCYLLECTBMSIEMOE C TMNPUMEHEHNEM COOPYXEHUA W TEXHUYECKMX YCTPOWCTB, B YACTHOCTU
BOA03abopHbIX coopyxeHun. K gpyrmm BuMaam BOAOMOMb30BaHMSA OTHOCATCS CyOOXOACTBO, J1eCOCMaB,
KaHanM3oBaHue 1 T. 4.

PaspelueHunsa Ha cneumanbHoe BOAOMOMb30BaHUE W, CreaoBaTeNlbHO, HA CTPOUTENBLCTBO BOL403abopoB
BblAATCH COOTBETCTBYHOLUMMKU opraHamu. MuHMCTepcTBOM Menuopaumm u BoaHoro xossnctea CCCP
BblOAIOTCS paspelleHnss Ha MexpecnybnukaHckne peku (Coipgapbes, Amyaapbsi, Kypa, Camyp v gp.);
norpaHuyHble N MexgyHapogHsle peku (OyHan, Amyp, Mypra6, Xemxen v gp.); peku Bonry, AxtyOy u Ypan;
HekoTopble kaHanbl (UpTeiw — Kaparavga, M. KnpoBa, YnpaBneHus mexpecnybrnnkaHCKMx amygapbUHC-
KMX MPPUrauMoHHbIX KaHanos). MuHucTepcTBamMyv W OPYrMMU  COKO3HO-pecnybrMKaHCKMMK  opraHamu
MenuopaLMn 1 BOOHOrO XO3SANCTBa COK3HbIX pecnybnuk, a Takke GaccemHoBbIMM (TEppUTOpPMANbHbIMK)
YyNpaBrneHnsMN U UHCMIEKUMSIMU MO PEryriMpoBaHMIO MCMOMb30BaHMSA U OXpaHe BOA BblAAOTCA paspeLueHust
Ha BOAHble OOBLEKTHI, perynmpoBaH1e Mosib30BaHUS KOTOPbIMU HE OTHOCUTCS K komneTeHuun Cotosa CCP.
CoBeTaMy MMHUCTPOB @aBTOHOMHbLIX pecnybrmk, ncrnorikoMaMmm MecTHbix COBETOB HapO4HbIX AEMNYTaTOB Bbl-
JalTca paspelleHnsa Ha 3aMKHYTble (HENPOTOYHbIE) BOAOEMbI, PaCMOfOXEHHbIE HA TEPPUTOPUM pPaNoHa,



ropofa, a Takke Ha py4bMm.

PykoBoacTBOM Mpu Bbidaye paspelleHuin Ha CcheuuanbHoe BOAOMOMb30BaHUE SABMASKOTCA CXEMb
KOMMITEKCHOIO MCMONb30BaHUSA M OXpaHbl BOA M BOAOXO3AWCTBEHHbIE DanaHchbl, y4MTbIBaOLWMe MHTEPECHI
BCEX BOJOMONb30OBAaTENEN M 3eMrenonb3oBaTenen u onpefensiiolme OCHOBHbIE BOAOXO3AWCTBEHHbIE U
OpyrvMe MeponpusTvs, HanpaBfeHHble Ha YyOOBMETBOPEHME MNEepPCrneKkTMBHbIX MNoTpebHocTen B BoAe
HaceneHns 1 HapOAHOIO XO3ANCTBA, a Takke Ha OXpaHy BOA.

BblgatoTca paspelueHms TONbKo MOCne CornacoBaHusa BOAOMOMb30BaHMSA C OpraHamMu rocyaapCTBEHHOMO
CaHUTapHOro Hagsopa W opraHamy OXxpaHbl PbiBHbIX 3anacoB (O4NA pbl60-XO35MCTBEHHbIX BOOOEMOB).
PaspelueHnem yctaHaBnuBalTCs npefernbHble BenuunHbl oTbopa BOAbl, X U3MEHEHWe B TedeHue roaa,
cnocobbl yyeTa nogayn, pexum akcnnyartauum Bogo3abopos 1 T. 4.

BoaHbin 06beKkT MOXeT ObiTb NPefoCTaBneH B KpaTKkOCpoYHoe (4o 3 NeT), AonrocpoyvHoe (4o 25 neT) nnu
BeccpoyHoe (MOCTOsIHHOE) nofb30BaHve. [ns KOMMYHaNbHOrO BOOOCHAOXeEHUs BOOHblE OOBLEKTHI
NpefoCTaBnATCA, Kak NpaBuno, B 6eCCpoyHOE Nosfb3oBaHuE.

KonnuyectBo BOAbl, KOTOpPOe paspellaeTcs 3abupartb, 3aBMCMT OT KONMMYECTBa M KayecTBa BOAHbIX
pecypcoB B fJaHHOM BacceriHe u ux pacnpegerneHnsi No oTpacnsM HapOAHOIo XO35IMCTBa B COOTBETCTBMU CO
CXemMaMy KOMIMIEKCHOr0 MCMONb30BaHMsS M OXpaHbl BOL W BOAOXO3ANCTBEHHbIMW GanaHcamu. WCTOYHMK
BbIGUPAT C y4eTOM BbINOMHEHUS obwux TpeboBaHMM K COCTaBy U CBOWCTBaAM BOAbl MNOBEPXHOCTHbLIX
BOAOUCTOYHUKOB Y MYHKTOB XO3SMCTBEHHO-NMUTLEBOIO BOAOMOSMb30BaHWS, cCreuunanbHbiX TpeboBaHun K
KayecTBy BOAbl, YCTaAHOBIEHHbIX [lpaBunamu OXxpaHbl MOBEPXHOCTHbIX BOA4 OT 3arpA3HEeHWs CTOYHbIMM
Bopgamu (1975).

Kpome Toro, Boga B BblOpaHHOM WCTOYHMKE He OOfKHa coaepxaTb BpedHble BellecTBa (nepeyeHb
KOTOpbIX BKtovaeT 6onee 450 HanMeHOBaHMIM) B KOHLEHTpaUUsiX, NpeBbILLALWLMX NpeaenbHO AoMyCTUMBbIE.

KauecTtBO BOAbl B peke OLIEHMBAKOT B CTBOPE, yOalleHHOM OT Hamedyaemoro Bogo3abopHOro cTBopa Ha
paccTosiHne He MeHee 1 KM Bbile MO TEYEHMIO, a Ha HENPOTOYHbIX BOAOEMAaxX M BOAOXpaHWMWax — Aa
paccTosiHue 1 KM B 06e CTOpOHbI OT Bogo3abopa.

CaHuTapHyl0 HageXHOCTb BbIOPaHHOrO WCTOYHMKA OLEHMBAKT C Y4YEeTOM €ro MepcnekTUBHOMO
ncnonb3oBaHns. B ¢BA3WM ¢ 3TMM OQHOBPEMEHHO peLlalnTcsa 3adayn co3faHus 30H CaHWTapHOW OXpaHbl U
OYUCTKM CTOYHbIX BOA OT HACeNeHHbIX MYHKTOB, MPOMBbILWEHHbIX MNPeanpusaTUin U Apyrux OOBLEKTOB,
pacnonoxeHHbIX B 6accertHe Bogocbopa.

Ecnu paHHbI MCTOMHUK HEe COOTBETCTBYET BbllenpuBedeHHbIM TpebosaHusaM, a gpyrne (6bonee
HaJeXHble) UCTOYHUKN OTCYTCTBYIOT, TO, MO COrfacoBaHMIO C opraHamu [ocyfapCTBEHHOro caHUTapHOro
Haa3opa, WCTOYHWK MOXEeT ObiTb MPUHAT NPU YCIOBUM BbIMOSIHEHUS [OMOSTHUTENbLHBIX MEPONpPUATUN,
obecneunBaloLLmx Nogavy BOAbI NOTPEOUTENAM C Ka4eCTBOM, COOTBETCTBYOWUM TpeboBaHuam FTOCT 2874
— 82.

lMokasaTenb coctaBa u CBOMUCTB Boabl  LleHTpanuM3oBaHHOE M HeueHTpanu3oBaHHOE XO3ANCTBEHHO-
NMUTbeBOE BOJOCHADXeHMe U BoJoCHabXeHne nuLLEeBbIX
npeanpusaTun

CopepxaHne B3BeELLEHHbIX BeLlecTB 3a [lonyckaeTcsi yBenvyeHne He Gornee, yem Ha 0,25 2/m’. Onsi

CYeT 3arpsi3HeHNs CTOYHbLIMW BOAAMM BOAOEMOB, cogepXawux B mexeHb 6onee 30 /v’ NPUPOAHBLIX
MUHepanbHbIX BeWecTB, — B npegenax 5 % aTnx Benn4yvH

CkopocCTb BbinageHns B3Becen He gonyckaetcsa 6onee 0,4 MMm/C A4nst MPOTOYHBIX BOAOEMOB U
bonee 0,2 MM/C oNs BOOOXPAHUNLL

MnaBatowme npumecu (BellecTsa) He ponyckaoTcs Ha NOBEPXHOCTW BOAOEMOB MNiiaBaroLLme
MNeHKN, MsSTHA MUHepanbHbIX Maces, CKOMfeHne Apyrux
npumecen

3anax v npuBekyc He ponyckaeTcss WHTEHCMBHOCTb 0Oonee 2 6Gannos npu
HenocpeacTBEHHOM MCMOMb30BaHMM UMK MpU MNocnegyLwem
XlopMpoBaHun

Okpacka He pomkHa obHapyxwusaTbcsa B cTonduke 20 cm

JleTHaa Temnepatypa Bogbl nocne He gomkHa nosbiwartbes 6onee yeM Ha 3°C No CpaBHEHUIO C

crycKa CTOYHbIX BOJ MakcMMarnbHOW Temnepatypoh BoAbl netom He pomkHa

Peakuuns BbIXOAWTb 3a npegensl 6.5..8,5 pH

< 3

MwuHepanbHbI cocTaB He pomxeH npesbiwaTth No nnotHomy octaTtky 1000 r/m”, B TOM
yncne xnopugos 350 e cynbcpatos 500 rim>

CopaepxaHue pacTBOPEHHOro He JomkHO GbiTb MeHee 4 r/M° B No6oit nepuoa roaa B npobe,

Kucnopoga oTo6paHHOM Ao 12 4 gHs

Buoxumunyeckas noTpebHOCTb B BlNKnonH npu 20 °C He gomkHa npesbiwaTth 3 rim®

kucnopoge (BrK)



ApnosuTble BelllecTBa He gomxHbl coaepkaTbCsi B KOHLUEHTPaLMSX, MOTYLLUX OKasaTb
NpsIMO UNN KOCBEHHO BpeaHoe AEeNCTBME Ha OpraHusM 1 300-
pOBbE YerioBeka

Bosbyantenn 3abonesanui He pomxHbl copepxaTbca. CTOYHble BOAbl, cogepXkaiwime
Bo3OyauTenen  3aboneBaHu,  OOMXKHbI  MoABepraTbCs
obes33apaxvBaHuio nepeg cnyckom B BogoeM. Metoapl
obe33apaxvBaHus W NpPeLBapUTENIbHON OYUCTKU  LOIDKHbI
COrnacoBbIBaTbCA C OpraHamy CaHWTaApHOro Hadsopa B Kax-
[OM OTAENbHOM crnyyae

Mo paHHbIM BoAgHOro kagactpa, no Tepputopun CCCP npotekaeT oKomno 3 MIH. peK, UMeLLmX
CYMMapHYI0 MPOTSHKEHHOCTb NpuMepHo 10 MrH. kM. M3 HuX nuwb 4114 pek umetoT anvHy 6onee 100 km,
Bce ocTtanbHble (95 % no NpOTSXKEHHOCTW) OTHOCATCA K KaTteropuvm Marnbix pek. Toneko B PCOCP
HacunTbiBaeTca okorio 130 Thic. ManbIx pek NpoTskeHHOCTbo 10 — 200 kM, n3gaBHa SBNSIOLLMXCS UCTOYHM-
Kamu BogoCHabXeHns ropo4oB M ApYrMx HacemneHHbIX NyHKTOB. [ins oTAenbHbIX pernoHoB (Hanpvmep, o-Ba
CaxanvHa) marnble peku OCTarTCH €QUHCTBEHHLIMU MCTOYHMKaMM BOOOCHabxeHMs. Ha HUX yxe nocTpoeHo
N NPOOOIKaeT CTPOUTLCS MHOXECTBO BOAOXPAHWUIULLHBIX U MHbIX BO403a00poB. TOMNbKO B MENMOPATMBHbLIX
Lenax B 30HE HEYCTOMYMBOro 3emnenenus esponenckon Tepputopum ctpadbl (ETC) TpebyeTtcs cospatb
OOMOMNHNTENBHO NPUMEPHO 8 ThbIC. BOAOXPAHWUMNULL, CO CPEAHUM OOBHEMOM 2 MIIH. M™.

Ocoboro BHUMaHWA 3acrnyXvMBaeT BOMPOC OCTATOMHOrO CToka nMpu oTbope BoAabl M3 Manbix pek. B
NnpakTuke M3BECTHbI MHOTOYUCIEHHbIE haKTbl MOMHOrO O0TOOpa BOAblI M3 MOBEPXHOCTHLIX UCTOYHWUKOB, YTO
Brneyet GonbluMe OCMOXHEeHMs B obecrnevyeHun BOLOW HWXKEPACMNONOXeHHbIX MoTpebutenen. BenvunHa
MUHMMaribHOrO CTOKa HwKe Bogo3abopa OMKTYETCA He TONbKO crneumarnbHbiM BOAOMONIb30BaHMEM, HO U
HeODXOOMMOCTBIO  OXpaHbl  OKpyXarwLwen npupodHon cpenbl. Beepenne [lpaBun  cneumansHOro
BOLOMOMNb30BaHNS  YMOPSAOYMIO pPELUEHWE MHOMMX BOMPOCOB, TEM HE MeHee HenpeaBuaeHHbIe
obcTosaTenbCcTBa, HebnaronpusaTHOe codveTaHve MPUPOAHO-KIIMMATUYECKMX (PaKTOPOB U Ap. Hepeako
NPVBOAST BCE e K BOMNbLUMM OCMOXHEHVAM B BO4OMNOMb30BaHMW. [103TOMy yxKe Ha cTagum NPOEKTUPOBaHMS
BOJ03ab0pOB BaXXHO MpOaHanM3npoBaTb Ha HWXEPACMNOSIOKEHHOM y4acTKe pekn Kpome BOAOonoTpebreHus
TakKke 1 YCrnoBusi HepecTa pbibbl 1 pa3BUTUA MOSOAM, COXPAHEHUS U BOCNPON3BOACTBA BOAHbLIX XKUBOTHbIX U
BOAOMMABAKLWNX NTUL, LEHHOW BOOHOW PacTUTENbHOCTU U NPUOPEXHBIX NECHbIX MacCUBOB, Menvopauum
CENbCKOXO3ANCTBEHHbIX 3eMETb, pa3baBneHus U1 CaMOOYMLLLEHMS CTOYHBLIX BOA U T. 4.

[nurenbHOe 1 NOBCEMECTHOE UCMOMb30BaHNE MarnblX pek Ars BOOOCHAOXeHUs1 No3BONWUIo BelpaboTaTb
TpagUUMOHHbIE MEeTOAbl OTOOpa BOAbI M3 HUX M TUMbl BOA03abOPOB C y4ETOM pEernoHanbHOM crneundukm
NcTouHMKOB: Ha KaBkase, KpariHem CeBepe, B NpumMopbe, Ha CaxanuHe, Kamuatke u gp. XapakTtepHo, 4To
noyTW BCerga Ha aTux Bogo3abopax ynydlleHne KayecTBa BoAbl COMETAETCs C yNy4dlleHMEM TEXHOMOMMM ee
oTbopa.

2. Bbi6bop ncToyHMKa BOAOCHabXeHMA U oLieHKa ycrnoBum 3abopa Boabl

XO03ANCTBEHHO-NMMTEEBOE BOAOCHAOXKEHNE HACEeNeHHbIX MYHKTOB [OOJPKHO WCKMAYaTb MNpsiMoe  Mnu
KOCBEHHOE BpefHOe BO34eNCTBUE BOAbl Ha 300poBbe noaen. CrnefoBaTensHO, NEPBOCTENEHHOE 3HAYEHNe
npu BbIGOpe UCTOUHMKA MMEET KayecTBO BoAbl. PasymeeTtcd, 4to 0eOUT MCTOUHMKA (MNU HECKOMbKUX
WUCTOYHMKOB) NPU €CTECTBEHHOM €ro CTOKe Unu perynmpoBaHumn JormkeH obecneunBaTtb NOTpebHOCTL B BoAE
C Y4eTOM MNepcrneKkTMBHOroO pocta BogonoTpebneHus. CornacHo TOCT 17.1.3.03 — 77 (¢ u3am.) «OxpaHa
npupoabl. vgpocdepa. [lpaBuna BbiGOpa U  OUEHKUM KayecTBa WCTOYHMKOB LIEHTPanvM30BaHHOIO
XO3ANCTBEHHO-MUTLEBOrO BOAOCHAOXEHMAY, MpeanodTeHne Bcerga OTAAeTCd MNOA3EMHbIM UCTOYHMKAM.
[MOBEPXHOCTHBIE WCTOYHWMKX WCMOMb3YT ANS XO3SWCTBEHHO-NMUTLEBOINO BOOOCHAOXKEHUS TONbKO Mocne
pasBedkM MOO3EMHbIX  WUCTOYHMKOB  (OTCYTCTBMSI  €CTECTBEHHBIX WX  PEecypcoB, YCTaHOBIEHMS
HebnaronpusiTHbIX MMOPOreoNnIormyecknux YCroBun, HegocTaToyHoro gebuta wn gp.). lNpu HegocTaToyHOM
nebute Nog3eMHOro MCTOYHMKA NEPeXoay K NPSIMOMY UCMONb30BaHUIO MOBEPXHOCTHBIX MCTOYHUKOB AOMKHO
npeaLwecTBoBaTh rNyobokoe nlyvyeHme BO3MOXHOCTN MCKYCCTBEHHOrO MOMOSIHEHMST NOA3EMHbIX BOA.

MpuHuMn BbIGOpa WCTOYHUKOB BblpaboTaH ANUTENbHBIM  MPeALecTBYIOWNM  OMbITOM  pa3BUTUSA
LEHTPann3oBaHHOIO XO35IMCTBEHHO-NUTHLEBOrO BOAOCHAOXeHUsA. MN3BECTHO, 4TO B OGONbLUMHCTBE HaLUMUX
ropooB nepBOHaYanbHO LEeHTpann3oBaHHOe BogocHabxeHue 6asnpoBanocb Ha NOA3EMHbIX WMCTOYHMKAX,
O[HaKo No Mepe pocTa BOAOMOTPEONEHNsSI U NCTOLLLEHMS 3aMacoB MOA3EMHbIX BOA, OCYLLECTBMAAINCSA NEPEX0n
(4aCTMYHBIN MMM NOSHBLIN) K MOBEPXHOCTHLIM MCTOYHMKAM, YTO MOXHO MpocrneguTb Ha npumepe
BogonpoBogoB Mockebl, Kanyrn, Tynbl, KanuHuHa, bapHayna, Xabapoecka, MaragaHa v gpyrmx ropofos.
lMpoBOAMMBIN OQHOBPEMEHHO C 3TUM MOUCK MOA3EMHbLIX BOA BO MHOMMX cryyasax (Hanpumep, B [OpbKOM,
Kynbbiwese, Bnagumupe, Kemepoe, Tomcke, NeTponaenoBcke-KamyatckoMm u Ap.) MO3BONUI BbISBUTb
fonblmne 3anacbl NoA3eMHbIX BOA, Onarogapsi YeMy OCYLLECTBMNEH YACTUYHBIN Nepexon K MoA3eMHbIM
UCTOYHMKaM. TakMum 06pasoM, CHOXUIINCb CUCTEMbl BOAOCHAOXEHWsT C PasHOTUMHBIMA UCTOYHMKaMM
NUTaHNs, OTNMYaLNECH BbICOKON MAHEBPEHHOCTbLIO U HAAEXHOCTBIO.

B camom Havane cTtpouTenbcTBa Bogo3abopa (Ha crtagum BbibOpa WMCTOYHMKA) HEO6XOOUMO 3HaTb
rMOPONOrMYECKNA PEXUM PEKU, MO3BOMSAIOLLNA OLEHUTb HE TONbKO BO3MOXHOCTb GecnepebonHoro otbopa



Tpebyemoro konmyectBa BOAbl, HO M OCODEHHOCTU TEXHONOIMM €ee o4YucTkn. B atonm cBasm cnegyet
nonb3oBaTbCsl U3BECTHOM Knaccudukaumen pek, caenaHHon b. [1. 3aMkoBbIM M OCHOBAHHOW Ha CBSI3U WX
pexvma (BHYTPMrogoBOro pacrnpefgenieHvs croka) ¢ knumatom. 1o xapakTepy BOAHOIO pexunma BCEe PeKu
CCCP c HesaperynmpoBaHHbIM CTOKOM pasfdensitoTcs Ha TpU OCHOBHble, rpynnbl (puc. 1): | — peku ¢
BECEHHMM nornoBoabeM; || — ¢ nonoBogbeM B Tennyt YacTb roga; lll — ¢ naBogoyvHbIM pexkumom. Peku | n
Il rpynn xapakTepuayoTcsa NOBTOPALWMMUCA U3 roga B rog 6onblIMMK pacxogamu Bogbl B BECEHHE-NTETHUIN
nepuog pasnunyHor NpoaoskuTenbHOCTU. B ocTaneHoe Bpems roga HabnwogaeTcs HU3KMIN (MEXEHHbI) nnu
HECKOIbKO MOBbILLEHHbIN CTOK, MHOTAa CO crnyyYanHbiMn nasogkamu. Pexn Il rpynnbl oTnnyaoTes peskmumm
KpaTKOBPEMEHHbLIMWU, HO 4acTO MOBTOPALLMMUCA NaBOAKaMUM W ManbiM CTOKOM B MeXMNaBOOKOBble
nepuoasbl.

BHyTpu atmx rpynn BbigensaoT 10 TunoB pek. | rpynna pek Aenutca Ha 5 TMNOB COOTBETCTBEHHO
pervoHam, rge ToT UM MHOW TWN pek Hambonee pacnpoctpaHeH. Il rpynny nogpasgensioT COOTBETCTBEHHO
Ha 2 n lll — Ha 3 Tvna. OTnNNYMTEnNbHbIE MPU3HAKM KaXKOOro Tvna pek BuAaHbl M3 puc. 1. Hanbonbluee
pacnpoCcTpaHEHNEe NMEIOT PEKN C BECEHHUM MONOBOALEM. B HMX, B 3aBUCUMOCTM OT NX BEMWYMHBI U panioHa
pacnonoXeHnsl, B TE4EHNEe BECEHHEro NonoBoabs (Npy TasgHumu cHera) npoxoguTt 50...100 % rogoBoro cToka.
XapaKTepHble 4YepTbl pexmnma pek COXPaHAKTCA Ha BCEM MX MPOTSHKEHUMM TONbKO Torga, Korga Bech
BOOOCOOpHbIN HacceriH Haxoautca B OOHOW naHawadTHoM obnactm u pexum pek opmupyetca nog
BNUAHMEM KINMMATUYECKUX (DAKTOPOB, U3MEHSIIOLLMXCS NULLIL BO BPEMEHW. B NpOTUBHOM criyyae peka MoxeT
UMETb Pas3HOTUMHBIN PEXUM, YTO XapaKTEPHO AN KPYMHbIX PeK.

[nsa X039MCTBEHHO-MUTLEBOrO BOAOCHAOXEHMS BaXXHO M TO, KAKOW TWUM MUTAHUS UMEET TOT WM UHOM
NCTOYHUK. TUNbl pek No uctoyHmkam nutaHua (no M. U. JleBoBur4y) npuseaeHsl B Tabn. 1.

3HaHMe pexvMa MUCTOYHMKa no3BonsdeT 6onee 0OOCHOBAHHO MOAOWTM K PELUeHMI0 3aJayn yCTPOMCTBa
Bogo3abopa, a Takke OLEHUTb YCroBMs 0TOopa Boabl M paboTbl BOGOOYUCTHOW CTaHLNN.

Ta6bnuua 1. Tunusauua pek No UICTOYHMKAM NUTAHMUA

Twvn nuTaHus CumBon PaiioHbl npenMyLLeCTBEHHOIO
pacnpocTpaHeHus.

Moytn nonHocTbio cHeroBoe (S >80 % CeBepHbin KazaxctaH, 3aBomkbe

MpeumyulectBeHHO  cHero-[ S > 50 % EBponenckass 4yacte CCCP, 3anagHas

BOE Cwnbunpb, CeBepO-BOCTOK a3naTCKom YacTu
CCCP

Moytn nonHocTeio goxaesoe (R > 80 % YepHomopckoe  nobepexbe  KaBkasa
(roxHas YacTb)

MpenmyLLecTBEHHO nox-|R >50 % HanbHnii  BOCTOK, HeKoTopble panoHbI

nesoe 3akaBkasb4, GaccelHbl JleHbl "
MHaurmpku

MpenmyLLecTBEHHO NeR|G > o5 9 BbicokoropHble  panoHbl  KaBkasza u

(o] -

HUKOBOE CpegHen Asun

CmelwaHHoe, HO npeobna-{S<50% MpnbanTtuka, npearopHbie panoHbI

[aeT cHeroeoe CesepHoro KaBkasa, Antasd,, CasH,
DacceiH JleHbl

noxpesoe R <50 % 3akaBka3be, YepHomopckoe nobepexbe
KaBkasa (ceBepHas 4acTb)

-rnefiHMKoBOE G<25% ["opHble panoHbl AnTas

noasemMHoe V<25% MpepropHble panoHel CpegHen Asun,
Bonblas YyacTtb pek ApMeHun

MpumeyaHune. S — cHeroBoe nNuTaHue, R — poxaesoe, G — negHuKkosoe, V — nogsemMHoe.
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Puc. 1. N'padmku pexxuma peku (no b. [l. 3ankoBy)

T sy Ay JE AORANKEN Do)

Il

Hapsagy ¢ pexvmom cTtoka 6onblioe 3HadeHve ansg 6ecnepeboriHoro otbopa BoAbl MMEET pPexum
YPOBHEN, HAaHOCOB M LUYronenoBblil pexuM pekn. Pexum ypoBHel peku obycrnoBnuBaeTcs npexae Bcero
NU3MEHEHMEM ee BOAHOCTW, B pe3ynbTaTe 4ero Ha GomnbLUMHCTBE pek HabngaeTcs CXOACTBO rpadhukoB
koneGaHusi ypoBHel 1 pacxodoB. Ha oTaenbHbIX yYacTkax 3Ta 3akOHOMEPHOCTb MOXET HapyluaTbcsl U3-3a
Mopdponornyeckmx ocobeHHoCTel NorMbl M pycna. Ha ;yCTbeBbIX yyacTkax pek, roe oka3blBaloT BMMSHME
CTOHHbIE W HAaroHHble TeYEHWs, MPWNUBLI U OTNMBLI U T. A., YPOBEH-HbIA PEXUM UMeeT cBoeobpasHbIii
xapaktep. CyllecTBeHHOe BMUSIHWE HAa YpPOBEHb BOAbl OKa3blBAET TaKXKe LUYronefoBbl pexuM peku. B
npeanenocTaBHbIN Nepros NPOMCXoasaT KonebaHust ypoBHSI CO CIIOXXHOM 3aKOHOMEPHOCTbIO, HE CBSI3aHHbIE C
BOOHOCTbKO NCTOYHUKA.
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Puc. 2. N'pacdwmkn koneb6aHma ypoBHA B Bonre Ao crpoutenbctBa BogoxpaHunuiw, (a) m nocne
cTpoutenbctBa (6) (no M. WU. NlbBoBuuy) 1 — KanuHuH; 2 — AHpponoB; 3 — fApocnaenb; 4 —
FNopbkun; 5 — BsAsoBble; 6 — TeTiowmn; 7 — KynbbiweB; 8 — CapatoB; 9 — Bonrorpap; 710 —
AcTtpaxaHb

B pesynbTarte cTponTenscTBa BOAOXPaHWUMMLL CYLLECTBEHHO U3MEHWIICS MMOPONoruiecknii pexxum Bonry,
IOHenpa, [oHa, Kambl, O6u, EHucesn, Axrapbl, MWptbiwa, Kypbl u gpyrmx pek, 4to noTtpebosano
PEKOHCTPYKLUMM MHOMMX paHee MOCTPOEHHbIX BOO03abopoB, MOMCKa HOBBLIX PELUEHUA YCTPOWUCTBaA W
aKcnnyaTauum BOAOMPUEMHBIX COOpPYXeHun. MNpu KackagHOM 3aperynmpoBaHMM CTOKa YPOBEHHBLIN PEXUM
npeTepnesn 3HauyMTernbHbIE U3MEHEHUS Ha BCEM MPOTSXKEHUN PEK, YTO BUAHO Ha npumepe Bonru (puc. 2).

Puc. 3. 3aBucumoctb pacxoga B3Be-

WEeHHbIX HaHOCOB Ry (Tbic. Kr/c) oT pacxopa

‘?P BoAbl Qp (Tbic. M°/c) O6u y Canexapaa

A 22

£7

Jg

20 | A

HE o
17
2 ¥
g4 08 12 16 2 24 28 K,

Mpu ycTpolicTBe BOA03abOPOB AN XO3AMCTBEHHO-MUTLEBOrO BOAOCHaGXEHUS OObIYHO pelualoT ABe
3agaun: obecneveHne becnepeboniHoro oTbopa BoAbl U NOTPEeOHOro ee kadecTBa. bonbluoe npakTudeckoe
3Ha4YeHMe 30eCb WMEeT Cco3JaHue YCroBUA [ONs BbICOKOrO KadyecTBa Boabl Ha Bogosabope, W,
cnepoBaTtenbHO, BO3HMKAET HeoOXoouMOCTb FyOoKOro aHanmsa pexuma HaHocoB (MYTHOCTW) BOAbl B
nctoyHukax. Kak maBecTHo, Gonbluass 4yacTb TBEPOOrO CTOKA PEK MPOXOAMT BO BPEMSI MOSIOBOAbS U
NaBOAKOB. XapakTepHbIM, OCOBGEHHO ANsi PaBHUHHbIX PEK, SBNSIETCS OMNEepeXeHne BO BPEeMEHW HapacTaHusl
pacxofa HaHOCOB R, MO cpaBHEHMIO ¢ pacxogom Boabl Q. Ha puc. 3 npueaeH rpadmk doyHkumm Ry = f(Qp)
ona O6bm y Canexapga. Kak BMOHO MO XpOHOMorMyeckomy rpaduky, B Havane naBogka (B Mae)
yCTaHaBnMBaeTcs npsiMas NpornopumnoHanbHas 3aBMcUMoCTb Mexay RH 1 Q, ¢ 6onee MHTEHCUBHBLIM POCTOM
pacxofa HaHocoB (dQy/dt>Q; dRy/dt>0), 3aTeM (B UOHE) C YBENNYEHNEM CTOKA BOAbI PAcXOf B3BELUEHHbIX
HaHOCOB MOYTM He uameHsieTcs (dQy/dt>Q; dRy/dt = consi); B nocnegywoLwiemM (B none) npyu OTHOCUTENBHO
YCTOMYMBOM CTOKE BOAbl pacxof HaHOCOB pe3ko yMeHbluaeTcs (dQy/dt&const; dRn/df<Q). Ha cnape
naeofjka pacxof BoAbl yMeHbLIAETCHA 3Ha4YMTENbHO ObICTpee, YeM pacxof HaHOCOB (dQ/dt<Q; dRy/dt<0).
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Puc. 4. PacnpegeneHne MyTHOCTU NO rNyb6uHe peku B 6bLITOBOM CTBOpE
@ — HacCbIWEHHOCTb HAaHOCaMM NPUAOHHOIO CNosi; 6 — yMeHbLUeHWE HACbIWEHHOCTHU NO rNyouHe;
68 — paBHOBEJINKasA HACbILWEHHOCTb
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Puc. 5. llepoTtepmunyeckme npouecchl B HXKHEM bbecde
a — HoMepa yvyacTkoB; 6 — oOpa3oBaHue reasiHoro MOKPOBa; 8 — UW3MEHeHUe cpeaHewn

TemnepaTtypbl BOAbl N0 ANUHe; 2 — pacnpegerneHne Temnepatypbl BOAbl No. rny6uHe

[nsa KpynHbIX peKk xapakTepHo To, 4YTo B ha3e nogbemMa MoSioBOAbs pacxon HAacOCOB YBENWYMBaETCH B
OCHOBHOM 3a CYeT MeNiKo3epHUCTbIX dpakumi (d<0,05 mm), noctynarowmux c Onvkanwmx ydacTKOB
Bogocbopa Npy MHTEHCMBHOM CHeroTasiHuu. Ha nuke nonoBoaps, korga MakCMMarnbHO MHTEHCUULMpYoTCA
pycnodopmMmpytoLLme NpoLecchl, B COCTaBe B3BELLEHHbIX HAHOCOB NpeobnaaatoT Yactuubl ¢ d>0,05 mm. Ha
MarnblX pekax BeCeHHUI NaBOAKOBbLIN CTOK hOpMUPYETCS 3a cHeT eAMHOBPEMEHHOrO CHEroTasHus Ha BCew
nnowaan sogocbopa, B pesynbTare Yero npoMcxXoavT coBnageHne BO BPEMEHM pacxoda HAHOCOB C MUKOM
nonosoabs. OnNMcaHHas CBsA3b PeXMMa HAHOCOB HE OCTaeTCs HEM3MEHHOWN M3 roda B rof, OHa He siBnsieTcd
OLMHAKOBOMW U ANS pasfMyHbIX Y4aCTKOB KPYMHbIX peK. TeM He MeHee 3Hasi 0bLLy0 3aKOHOMEPHOCTb CTOKa
HaHOCOB, MOXHO Gonee 060CHOBaHHO NMPUHATL TN BOAONPUEMHMKA, BbIOpaTb MECTO €ro pacronioKeHWs,
ONpefennTb Haunyywun pexum otbopa Bogbl W, 4TO OCODEHHO BaXHO, OLEHWUTb TEXHONorm4yeckue
0COBEHHOCTU €€ OYUCTKM.

BonblWON NpakTMYecKUn MHTEpec, B 4YaCTHOCTWU, ONSA peLlleHVs 3adayn BbICOTHOIO pacronOXeHus
BOLOMPMEMHUKA M OYUCTKU BOAbl NPEACTaBNsAET TaKKe YCTaHOBMEHUE 3aKOHOMEPHOCTW W3MEHEHMS
MYTHOCTW NoO rnybmHe peyvHoro notoka. [pvBedeHHble Ha puc. 4 anpbl OTHOCUTENBHOW MYTHOCTWU BOAbI
(pilpep) MO rNybuHe (y/H) nmpu ckopocTn notoka v, (MO AaHHbIM [MaponpoekTa) ABMsTCA Hambonee
XapakTepHbiMK. Yalle Bcero peku Halwen CTpaHbl COOTBETCTBYHOT 3aKOHOMEPHOCTU a, Mpu KOTOPOM
fOonbliass 4acTb B3BELUEHHbIX HAHOCOB TPaHCMNOPTUPYyeTCs B NPWOOHHOM Crioe W, cnegoBaTenbHo,
BOAOMPUEMHbIE OTBEPCTUSI AOSKHbI ObiTb PACMOMNOXEHbl Kak MOXHO Bbllle OT AHA peku. Tun 8 cooT-
BETCTBYEeT pekam C o4yeHb Menkumu HaHocamm (d=0,05.., 0,01 mm) n ¢ 3auneHHbIM pycrnom. BbicoTHoe
pacnonoxeHne BOOOMNPMEMHMKA B 3TOM Cllydyae He OKa3blBaeT CYLIEeCTBEHHOro BMWSAHUS Ha KayecTBO
3abupaemont Bogbl. Tun 6 (MPOMEXYTOYHbIA) COOTBETCTBYET pPeEKaM, pycrna KOTOPbIX CIOXEHbI
KPYNHO3EPHUCTLIMU  anmtoBUAnNbHbIMU ~ OTIIOXKEHUAMU W KOTOPble  TPaAHCMNOPTUPYHOT B OCHOBHOM
MernkoamcnepcHble HaHockl (d<0,05 Mm).

OcHoBHble ha3bl NEAOBOr0 pexnma pek (3amepsaHue, NefoCcTaB M BCKPbITME) HA Pas3HbiX pekax umerT
pPasnMyHy0 NPOLOIPKUTENBHOCTL, CTENEHb NPOSIBNIEHUS U BO3AENCTBUS Ha BO403abopHbIE coopyXeHus. Mo
XapakTepy egoBoro pexvma pasnuyatot 12 TMnoB KpynHbiX pek: EHncenckmi, JleHckun, bankanbckum u ap.
MMoaTtoMy, 3Has TMM MUCTOYHMKA, MOXHO OLEHWTb XapakTep LWyronegoBbiX NMPOLECCOB M ycroBus 3abopa
Boabl. OOHAKO B KaKOOM KOHKPETHOM Criydae MPOEKTUpOBaHMSA W 3KCnnyatauunm Bogo3abopoB Hago
NPOBOAMTb HaTypHble HabnaeHUS.

Bonbluytlo cneundrky UMEKOT LWyroneaoBble Npoueccbl B HWKHUX Obedhax nnoTuH. Ha ocHoBe
nccneposaHnn BHUWI [34] 3gech BbIAENAOT TPU BUAA NegoTEPMUYECKOrO pexmMma U COOTBETCTBEHHO 3TUM
pexnMaM HWKHUI bbed pasgenstoT no anvHe Ha 5, 6 unmn 10 yyacTkoB (puc. 5) ¢ XxapakTepHbIMU A1 HUX



npoueccamMn n 3aKOHOMEPHOCTAMU U3MEHEHUA TemnepaTtypbl BOAbI. Kak BuagHo, Hanbonee onacHou Ans
pa60TbI B0ﬂ03a60p0B ABNAETCA 30Ha, OXBaTbiBaemMad y4aCTkamMmun 6n7.

FMABA Il. YCTPOUCTBO BOJO3AEOPOB

3a nocnegHve OBa OecATUNETUs B CUCTEMax KOMMYHanbHOro BOAOCHAGXEHMs MOYTU BCEX TOPOAOB
PCO®CP nocTpoeHbl unuM pPeKkoHCTPyMpoBaHbl BOA03a0OpHbIE COOPYXEHUS pasnuyHbIX Tunos. B
GonblUMHCTBE BOA03abOpbI M3 MOBEPXHOCTHLIX WCTOYHWKOB CTPOWUSIUCH C PYCROBbLIMW 3aTOMSEHHBLIMU
BOAOMPUEMHBLIMI OFONIOBKaMU, HauGomnee KpymHble U3 HUX (MPOWN3BOAUTENBHOCTLIO A0 500 Thic. MY/cyT 1
bonee) — B Kynbniwese, MNopbkom, CapatoBe, YnbsiHoBcke, lepmun, TiomeHn, XabapoBcke U Opyrux
ropogax. LLnpokoe BHegpeHMe Nony4unu KoBLLOBLIE Bogo3abopsl (puc. 6), NOCTPOEHHbIE B 3TOT Nepuos B
cMcTeMax KOMMYyHanbHOro BodocHabxeHuss PoctoBa-Ha-[oHy, Owmcka, Hosocubupcka, bapHayna,
KemepoBo, JleHnHcka-Ky3aHeLkoro n gpyrmx ropogos, a Takke MPUNIIOTUHHBIE U BOAOXPaHUNULLHbIE BOOO-
3abopsl (puc. 7) B lNeH3e, CBepanoscke, YensabuHcke, PybuoBcke, NpokonbeBcke, Bnagnsoctoke u T. 4. Ha
3TMX Bogo3abopax nNpMMeHeHbl Hanboree COBEpLUEHHbIE KOHCTPYKLMU BOOONPUEMHUKOB, 0O0pydoBaHue m
TexHonorus, bnarogaps Yemy OOCTUrHyTa BbICOKas HAAEXHOCTb NX paboTol.

o 2 fopter

Puc. 6. CTpontenbLCTBO KOBLUOBOro Bogo3abopa Ha p. Tomb

1. Ponb Bogo3abopoB
B CUCTEMaX XO35MCTBEHHO-NUTbEBOro BOAOCHAa0XeHUsA
M NPUHLMNbI UX pasMeLLeHUs

Boposabop sBnsieTcsi NepBbIM 3BEHOM CITOXXHOW CUCTEMbI BOOOCHAbXeHUs, obecneymBaroLMM NMTaHne
BCEX BOAOMNO-TpebuTenen. 3aHnmas rofloBHOE MOSIOXKEHMEe B cUCTeMe, Bogo3abop umeeT onpenenstoLLyto
ponb B ee pyHKLNOHMPOBAHUN.

CoBpemMeHHbIN Bogo3abop Ans BOAOCHaGXeHWs KpyrnHOro ropogda npeactaBnseT COoBOM CrOXHbIV
KOMMMEKC WHXEHEePHbIX COOPYXEHW, OCHAaLLEHHbIX 3HEePreTUYEeCKUM K MexaHU4eckum obopyaoBaHMEM,
CUCTEMOWN aBTOMAaTMYECKOrO U TefleMexaHU4Yeckoro yrnpasreHusl, CTOMMOCTb ero gocturaet 2...5 MnH. py6.
Takon Bogosabop pormkeH paboTtatb GecnepebonHo nMpu nobbIX ycrnoBusix 3abopa BoAbl, CYLECTBEHHO
N3MEHSIOLLIMXCA N0 ce3oHaM roga.

CypoxoacTBo, fecocnnasbl, LIYroxod W InedoXod, peskne KonebGaHusi ypoBHEW BOAbl, a Takke
HenpeaBuaeHHble 0O6CTOATENbCTBA HapywatT paboTy BogosabopoB. [axe HebombluMe HapyLueHust
pexuma paboTbl Bogo3abopa BrekyT 3a coboi KpynHble OCMOXHEHUSI B BOAOCHAOXEHWWN, aBapumn e MoryT
NPUHECTN MaTepuanbHbIi ywepo, MHOTOKpPaTHO NPEBLILLAIOLLNA CTOMMOCTb CaMUX BOA03abOpPHbIX COOpYXKe-
HUIA. [o3TOMYy CTPOUTENbLCTBO U 3KCMyaTauus Bogo3abopoB 06s3aTenbHO AOIMKHBI COMETaTbCsl CO BCEMMU
ApYrMMy BUOaMu BOAOMONb30BaHMS.
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Puc. 7. MnotnHa Ha Bopgo3abope u3 p. Muacc 18

Y4yeHne o Bogo3abopax U3 MOBEPXHOCTHbLIX MCTOYHMKOB, pa3paboTka MX KOHCTPYKUMA U TEXHOMOrMu
OblNM  3anMoXeHbl MO CyLWECTBY TOMbKO B MOCHEPEBONIOUMOHHBIA Nepuod. 34ecb MNoYTM MOMHOCTBIO
OTCYTCTBYET 3aMMCTBOBaHME 3apy-.6exxHoro onbita, nbo ycnosusa 3abopa Bogbl Ha pekax CCCP

3HaA4UMTENbHO CIOXHee, 4YeM Ha pekax 3anagHonm EBponbl. Yxe B rogbl nepBov MATUNETKM Obinn
npoBedeHbl 3KCMEPUMEHTbI M HaTypHble WCCregoBaHWs MO OTKPbITbIM Bogo3abopam B Kysbacce wu
[oHbacce, Ha Bonre n T. A4., 4YTO B 3HAYMTENbHOW CTEneHn OOyCrnoBNMBaNocChb BbICOKMMU Temnamu pocta
BogonoTpebneHus. OcobeHHo OypHbIA POCT KOMMY-HanbHOrO BOAOMOTPEGNEHNa nmen Mecto BO BTOPOW
MONMOBMHE TeEKyLlero crtonetus Gnarogapsi MacCoOBOMY >KWIULLHOMY CTPOWUTENbCTBY B HalUel CTpaHe u
KOPEHHOMY yny4LleHuto 6naroycTponcTsa ropofoB.

Bce 310 Bneyvet paclumMpeHne MaclTaboB CTpOMTENbCTBA BOAOMPOBOAOB B LIENIOM U KakK COCTaBHOIMO WX
3BeHa — B0OAO3ab0pHbIX coopyxeHun. O4yeBMOHO, M B AanbHENMeM WCXOA4A W3 OXMAAeMoro pocTa
BogonoTpebneHns Oyaet Nponucxooutb MHTEHCMBHOE pa3BuTue Bogo3abopos. C pocTom BogonotTpebneHms
MEHSNUCb HE TONbKO MacliTabbl 0TOOpa BOAbI M3 MOBEPXHOCTHBIX MCTOYHWMKOB, HE TOMbKO BO3pacTano
YMCcro BOAO3abOpPOB, HO (Y4TO OCOOEHHO CYLIECTBEHHO) -WU3MEHANCS WX TWM, COBEPLUEHCTBOBANach
TEXHOMNOMMs C y4eToM cneumndukm pek oTaenbHbIX PerMoHoB u TpeboBaHMn pblbooXpaHbl, yBennuuBanach
BOAO3axBaTHasi CNOCOBHOCTb BOOOMPUEMHbIX YCTPONCTB.

C yKkpynHeHuem (yBenvyeHMem MOLLHOCTM) BOA03abopoB Bo3pacTalT TpeboBaHMS K HaOeXHOCTU
(6ecnepebonHocTn) nx paboTbl, UBO MHOMOKPaATHO YBENMYMBAETCH BO3MOXHbIA MaTepuarnbHbin yuiepb npu
aBapuUMHbIX CUTyauusix, a aTo TpebyeT B cBOl o4vepenb Gornee rnybokoro M3yyYeHusi TMAPONOTMYECKUX U
WHBbIX YCrNoBuUi 3abopa BoAbl, YCOBEPLUEHCTBOBAHNUSI KOHCTPYKUMIA M TexHonorum Bogo3abopoB. bonblive
3KCMEPUMEHTLI U TEOpPETUYECKME pa3paboTKM B 3TOM 06racTu, NpoBepKa UX B HATYPHbIX YCIOBUSIX at0T Or-
POMHBIN MaTepuan anst obobuieHusa muccrnegoBaHuin, Gonee LIMPOKOrO BHEAPEHWS B MPOU3BOACTBO UX
pes3ynbTaToB.

C cospgaHvem Bogoxpanunuu, Ha Bonre, Kame, OHenpe, O6u, EHncee, AHrape, co CTpOUTENLCTBOM
KPYMHbIX KaHanoB CyLLECTBEHHO M3MEHWUMCh YCITOBUSA (TEXHUYECKME N NpaBoBbie) 3abopa BoAbl, BO3HUKIU
KOMMJIEKCHbIE PELUEHNS] BOAOXO3SINCTBEHHOW MpobrnemMbl C YY4eTOM pasnuyHbiX BOAOMOMbL30BaTENEN:
XO35MCTBEHHO-NUTLEBOE W MNPOMbILLIIEHHOE BOOOCHAGXEHWe, TMAPO- U TEMNO3HEPreTuka, OpOLUEHUE,
pbli6oBOACTBO U T. 4.

BaxxHoe 3HayeHne BCECTOPOHHEN OLEHKA WCTOYHUKOB XO3SIMCTBEHHO-NMUTHLEBOTO BOOOCHAGXEHUS
BblTEKaeT U3 TO-TO, YTO BbIOOP WMCTOYHMKA, MeCTa pacrnonoXeHus Bogo3abopa Ha HEM M OTAANEHHOCTb
Bogo3abopa OT HaceneHHoro mnyHkTa B OOMbLION CTeneHn OTpaxarTcd Ha YCTPOWCTBE CUCTEMbI
BOLAOCHAOXeHMA B LENIOM, Ha BCEX WHbIX BMAAX BOAOMOMb30BAaHUA M Ha BOOOOXPaHHbIX Mepax. 1o
CyLLEeCTBY BbIOOP TOro MM MHOFO MCTOYHUKA ANl XO3ANCTBEHHO-MUTLEBOrO BOAOCHAOXEHUS yCTaHaBNMBaeT
CUCTEMY BOLOMOSb30BaHNA UM OCHOBHbIE MPUHLMMBI B3aMMOOTHOLLEHWS BOAOMONb30BaTENEN C BOLHBbIMU
obbekTamy Ha Janekylo nNepcrnekTuBy, n Tem bonee cenyac, Korga ms-3a OypHOro pocta ropofoB, OCBOEHUS
HOBbIX TEPPUTOPUN, aKTUBHOIO 3KOJTOMMYECKOrO BO3L4ENCTBMS Ha MCTOYHMKM Bogo3abopbl nNpuxoauTes
yOansiTb Ha MHOrMe OEeCHATKM KMIIOMETPOB OT HacerneHHbIX NyHKTOB, Hanpumep B Pure, ViBaHoBe, WxeBcke,
BrnagmeocTtoke, CapaHcke 1 BO MHOIMX ropogax 3a pyoexom. Tak, ans BogocHabxeHus Npary nocTpoeH
YHUKanbHbIA BOOO3abop B KOMMIIEKCE C MIIOTMHOW BbicOTOM 58 M, anuHonm 620 M M BMECTUMOCTbIO
BoAoxpaHunuwia 264 MnH. M. Mopaya Boabl ¢ Bogo3abopa OCyLeCTBNSETCS NO CUCTEME BOAOBOLOB U
NnoA3eMHOMY TYHHeNo Ha paccTosiHue 6onee 70 km. [Ing BogocHabxeHns XenbCuHKM NOCTPOeH BOAo3abop
C nogayewn oAbl NO NOA3EMHOMY TyHHEO Ha 120 Km.

CTtpouTenbCTBO BOAO3abOpPOB M BCEro KOMMMEKCa rOMOBHbIX COOPYXeHWW BoAonpoBoda C
NPOW3BOACTBEHHBLIMW, aAMUHUCTPATUBHLIMU WU XXWUMbIMU 34aHUSMU MOMMMO YUCTO CTPOUTENbHbLIX paboT
BKITIOYa@eT Hepeako nepecenieHMe Ha HoBble MecTa (M3 30Hbl 3aTOMSEHUSA) HaCENEHHbIX MYHKTOB,



03[00pOBJIEHNE TEPPUTOPUN, OBNECEHNE, CHATME PacTUTENBHOIO CIos, Pac4MCTKy pycen ManbiX BOLOTOKOB
n 1.0. B KpynHbIXx ropogax CTpouTenbCTBO BOAO3abOpPOB Hepeako [aeT Havano pasBUTMIO HOBOIMO
NpOM3BOACTBEHHO-aAMMWHUCTPATUBHOIO KOMMJIEKCA M JKUIIOTO MOCEeNika CO BCEN ero MHQpacTpyKTypou
(Hanpumep, nocenkn Ha Bogo3abopax B Kemepose, NpokonbeBcke, HoBocubupcke u 1.4.). CTpoUTENLCTBO
Taknx BOJ03abopOB OCYLLECTBMNSETCA He TONbKO Afs OOHOro ropofa, Ho M AN HECKONbKUX HaCeneHHbIX
MYyHKTOB, BK/OYasi CEIbCKOXO3SWCTBEHHbIE KOMMMEKCbl W CenbCkue HacerneHHble NyHKTbl. Hanpumep,
Bogo3abop m3 Hesbl B JleHuHrpagckon obn. obecneunBaeT Bogon ropoga [MywkuH, Maenosck, MatymHy,
JlomoHocoB, KpacHoe Ceno n HEeCKONbKO CENbCKUX HAaCEeNeHHbIX MYHKTOB; 3anpoeKkTupoBaH Bogo3abop u3
Hona ana PocTtoBa-Ha-[loHy, HoBouepkaccka, bataricka u T. A.

B cBsisM C TeppuTopuanbHbIM NepepacnpefenieHMeM CToKa peK UM CTPOUTENbCTBOM  KPYMHbIX
BOLOXO3SICTBEHHbLIX CUCTEM (Hanmpumep, cucTembl Ha 6ase kaHanoB WpTbiw — Kaparanga, CeBepckui
HOoHey — [oHbacc m T. A.) NOCTPOEHO OOMbLIOE YMCHO HOBbLIX BOAO3abOpOB 0OLLEro HasHayeHus:
KOMMYHaribHO€, NMPOMBILLSIEHHOE U CENIbCKOXO3SIMCTBEHHOE BOAOCHaOXEHMe, a TakkKe OpOLUEHNE 3eMenb.
onoBHoONM Bogo3abop Ha kaHane MpTtbilw — KaparaHga uMeeT pacyeTHy NpouM3BOAUTENBHOCTb 75 m/c ¢
nogaven Boapl Ha pacctosiHne cabiwe 500 kM, npuyem oT6op CTonb BOMbLIOro pacxoaa Boabl U3 MpTbiwa
ocyulectBnsietcss 6e3 3aperynupoBaHus ctoka (6ecnnoTuHHbIM BOoAo3abopoM). Ha camom kaHane
NOCTPOEHO HECKOMBbKO BOA03abopoB GeperoBoro Tuna (COBMELLEHHbIX C HACOCHbIMU CTaHLmMamMKn), Hanbonee
KpynHble 13 KoTopbiX obecnedmBaloT nogady Boabl B Oku-6acTtysckuin, KaparaHamHckmi n TemupTayckun
NPOMBILLSIEHHbIE  pavioHbl. CTPOMTENBCTBO 3TOr0  BOAOXO3SAWCTBEHHONO KOMMSEKca coyeTanocb C
NCMNOSb30BaHNEM U MOAEpPHU3aLMen BOL03abOpPOB HA MECTHbIX MAaNlOBOOHbLIX UCTOYHMKAX (MOA3EMHBLIX W
NMOBEPXHOCTHbIX). 3a cyeT cbOpoca Boabl M3 KaHana B p. Hypy u noctynnenunss ee B CamapkaHAckoe BO-
OOXpaHUnuLLEe OOCTUTHYTO YBENWYEHME MNPOM3BOLMTENBHOCTM paHee MOCTPOEHHLIX BoAo3abopoB. Hmke
aToro BogoxpaHunuwa B 180 kM npegycMOTPeH NMPUMIOTUHHBIA BOO03abop Ans nojaym BOAbl B payioH
[xeskasraHa.

MaccoBoe CTpouTenbCTBO Bog03abopoB GOMbLIOK NPOM3BOAUTENIBHOCTU CTario BO3MOXHbIM Gnarogaps
He TONbKO HOBbLIM TEXHOSOIMYECKMM CpeacTBaM, HO U BbIMYCKY MOLLHOTO HACOCHO-3HEepreTu4eckoro
o6opynoBaHns, 3anOpHOW U perynupytowen apmatypbl, CPeACTB ynpaBneHns u asTomaTuku. HamedeHHas
0o 1995 r. peanusaumsi nnaHa nepebpockM 4acTM CTOKa CeBepHbIX pek B GaccenH Bonru, cosgaHve B
nocneayoLlemM Ha 3Ton ocHoBe EQuHON BoOoOX03aNCTBEHHOM cucTeMbl eBponerickon Yactu CCCP noenekyT
n3MeHeHne ycrnosuin 3abopa BOAbl WU, cnefoBaTenbHO, HeOBXOAMMOCTL CTPOUTENbCTBa GOMbLIOro YMcna
HOBbIX U NepeycTpoicTBa AEeNCTBYOLWMNX BOoA03abopoB. Bce 31O AONONHUTENBHO AMKTYET HEobGXoOUMOCTb
JeTanbHOro n3y4eHus Bogo3abopos, aHanmaa ux pabdoTbl 1 0606LLeHNs onbITa.

Puc. 8. Cxema KOMNNeKCHoOro perynu-
poBaHMa wmanbix pek (no C. B. bBbonb-
wuHckomy, 0. IN. BenuyeHko u ap.)

1 — marucrtpanbHbii KaHan; 2 — 4 —
coeguHeHusi; 5 — 7 — HanuBHble BOAO-
XpaHunuwa; 8 — 10 — pekun; 11 — 19 —
CTBOpbI; 20 — 22 — pucneTyepcKkue MyHKTbl;
23 — 25 — BoJOCOPOCHbIE COOPYXEHUA

MaccoBoe wncCnonb3oBaHME peK, OCODEHHO MarnbiX, ANns LEHTPanM30BaHHOMO BOOOCHADXeHMs,
oTpvLaTenbHOE aHTPOMOreHHoe BO3AENCTBME Ha UX BOAHOCTb M Ka4eCTBO BOAbI MPUBENM K HEOHBXOANUMOCTH
KOMMIEKCHOro pelueHns 3adady BOAOMONb30BaHUA, BKIOYAs HE TOMbKO YCTPOMCTBO BOAO3abOpOB, HO U
perynupoBaHue CToKa, COXpaHeHue M ynydleHue KayecTBa BOAbl B MCTOYHMKaxX. Ha 3TOn OcHOBe yxe
co34aHbl KpynHble BogonposoaHble cuctembl B CBepanoBcke, BnaguBocTtoke, co3gaetcs B YenabuHcke.

C. B. bonbinuHcknm, KO. T. BenuueHko n ap. paspabotaH cnoco® perynupoBaHUsA MarnbIX pek, oc-
HOBaHHbIA Ha YCTPOMCTBE HaNMUBHbLIX BOOOXPAHUNULL B UX BepxoBbsaX (puc. 8). BogoxpaHunuiia paccuum-
TbIBAOTCA HEe Ha 3agep)kaHwe COBCTBEHHOro MOBEPXHOCTHOMO CTOKa Pek, a Ha akKkymyrnupoBaHWe BOAbl,
nogaBaemMon U3 MarmcTpanbHoOro kaHana. B cucteme Takoro perynupoBaHus NOSIBASIIOTCS NPOMEXYTOUYHbIE
(MPUNNOTUHHBIE, NPMKaHanbHbIE) BOA03abopkl, MpeHas3HavYeHHble ANs nogayn Bodbl HA MOMOMHEHNE CTOKa
pek. Pexum akcnnyatauum 9Tux BOA03abOpPOB OUKTyeTCs HeOoOXOAMMOCTbIO BOAOCHabXeHus Bcex



notpebutenen B gaHHOM pernoHe. [lpoekT Takow cuctembl Ha 0as3e kaHana [Henp — [oHbGacc yxe
pa3pabotaH coBMecTHO BHUVBO n YkprngponpoekTom.

CornacHo OcHoBam BOAHOrO 3akoHodaTenbcTBa [26, CT. 32], NpyM NPOEKTMpPOBaHWUW, CTPOUTENLCTBE U
aKcnnyaTaunm BOAOXPaHWUIMLLHBIX BOA03abOpOB pPeXuM MOMOSIHEHMS M CPabOTKM BOOOXPAHWIMLL, OOIDKEH
yCTaHaBnNmMBaTbCs C y4ETOM MHTEPECOB BCEX BOAOMNOMNb30OBAaTENEN N 3EMIENONb30BaTENEN, HAXOAALWNXCS B
30He BNUsHUSA BogoxpaHunuiia. [laHHoe NonoxeHne pacnpocTpaHseTcs Takke 1 Ha Bogo3abopsl 13 o3ep.

2. Tunbl BOJ03abopoB U YCNOBUA UX NPUMEHEHUA

Puc. 9. Tunbl 3aTonneHHbIX BOAONPUEMHbIX OrOJIOBKOB
1 — pactpy6; 2 — camoTeuyHble unu cucdoHHble TpybonpoBoabl; 3 — cBan; 4 —
copoyaepXuBalLme pelleTkn; 5 — kaMeHHas 3arpy3ka; 6 — psik; 7 — 6eTOHHbIN KOpNyC OrornoBKa;



8 — BuxpeBas kamepa; 9, 70 — cOOTBETCTBEHHO BEPXHMUN N HMXKHUM ONOKKU OronoBka; 11 — Ko3bIpek;
12 — ob6patHbin ¢unbTp; 13 — BogonpuemHas ranepes; 14 — BoAONpUEeMHble OKHa C
counbTpylowen 3arpyskomn; 15 — oTmocTka

YCTpOWCTBO BOA0O3abopoB onpeaensercsa COBOKYNHOCTbI hakToOpoB: NOTPEOHbIM pacxodom BOAbI U ero
COOTHOLLEHMEM C 4eOMTOM MCTOYHMKA, TUMOM UCTOYHMKA (peka, 03epo, BOLOXPaHWUMMLIE, KaHamn v gp.), ero
rMOPONOTMYECKMM W LUYTONIeA0BbIM  PEXUMOM, NepedopMUpOBaHMEM §OXa U TPaHCMOPTUPOBAHMEM
HaHOCOB, YCINOBUSIMW CTPOUTENbCTBA B akBaTOpPUWN 1 NpubpexHon Yyactu 1 1. 4. Hambonee nonHa Bonpochl
yCTpoOKncTBa BOo3abopoB ocBelleHbl B Tpydax A. C. Obpasosckoro [24]. OTpaxasi nib HEKOTOPbIE HOBbIE
3NIEMEHTbI, Mbl OFPaHWYMMCSl CXEMATUYHbIM W3MOXEHMEM BOMPOCOB KOHCTPYMPOBaHUS BOA03abopos.,




HeOOXOAMMbIM A1 NMPaBWUIbHOW OLEHKU TEX WM MHbIX CUTyauMn Ha AeWCTBYKOLWUX Bogosabopax v Ans
NPYMEHEHNA COOTBETCTBYIOLLMX, CPEACTB U METOOO0B 3KCMyaTauuu, YBENMYEHUS NPOV3BOAMTENBHOCTU U
HageXXHoCTu paboTbl BO403abopoB.

B KOMMyHanbHOM XO3SINCTBEHHO-MUTLEBOM BOAOCHaOXeHWM Hanbonee pacnpoCTpaHeHbl pedvHble
BO4O3abopbl C pycrioBbiMM M pexe C GeperoBbiMu BOAOMPUEMHMKAMW pPasnuyHbliX TUMOB. [lpakTuka
3KCNnyaTaumMm nokasblBaeT, YTO Hambonee 4YacTo OCrnoxHeHus B paboTe Bog03abopoB MpoucxoasT us-3a
Henonagok Ha BOAOMNPUEMHbIX YCTPOMCTBAX.

Bonpocbkl yctporictBa 6eperoBbix Konogues Ha Bogo3abopax, HacOCHbIX cTaHuun | nogbema, wx
obopyaoBaHnNst 4OCTAaTOYHO NOAPOOHO OCBELLEHbI B crieumnarnbHon TexHmdeckon nutepatype [19]. MaBecTHO
6onee 30 TMNOB 3aTOMMEHHbLIX BOAOMNPUEMHbIX OrOMOBKOB, MPUMEHSAEMbIX, B 3aBUCUMOCTW OT Tpebyemon
HaZeXHOCTN BOOOCHAOXeHUsl, B pPasnW4YHbIX MNPUPOAHO-KNMMMATMYeCKUX ycrnoBusx. Cuctematusaums
BOZOMNPUEMHbIX OrOSTOBKOB M KOBLLEN, caenaHHas Ha ocHoBe paboT A. C. Obpa3oBcKoro, npMBedeHa Ha puc.
9n10.

Ha Hebomnblumx pekax, He MCMoNb3yeMbIX ONA fecocnnaBa M CyOOXOACTBA, C OTHOCUTENBHO JErKMMM
NPUPOAHBIMK YCITOBUAMW MpU Manon npoussogutensHoctn (0,02 — 0,2 M3/c) BoAo03abopa npuMeHsIoT
npocTenwme pactpybHble OronoBkn Ha cBasax (puc. 9-1), a npu npomssoguTenbHocTn go 0,5 mlc —
TpybyaTtble unu TapenbyaTble HesaluMLeHHbIe oronoBkm (puc. 9-2). Ha pekax ¢ Hebonbwmnmu rnybuHamu v
CpeaoHUMK MPUPOAHBLIMU YCITOBUSMU NMPUMEHSIOT PSXKEBLIE OrOMNoBKM ¢ BOKOBbLIM Mpuemom BoAbl (puc. 9-3)
NPOVU3BOAUTENBHOCTBIO 10 1 M/C, @ NpU TSKEMbIX LIYrO-NeoBbIX YCHOBUSX — (UNbTPYIOLME PSKEBbIE
oronosku (puc. 9-4).

Puc. 10. OcCHOBHbIe TUNLI BOAONPUEMHbIX KOBLUEW

1 — BepxoBasi gamba; 2 — akBaTopus KoBlIa; 3 — BogonpueMHuUK G6eperoBoro Tuna; 4,5 —
COOTBETCTBEHHO BepxoBass M Hu3oBas wnopbl; 6 — cTpyeHanpaBnswowWaa cTeHKa;, 7 —
He3aTannueBaemas HU30oBas Aamb6a; S — 3atannuMBaemMas BepxoBas gamba

Ha necocnnaBHbIX pekax C Nerkumm u cpegHUMy NPUPOLHbBIMY YCIOBUAMW MPUMEHSIIOT XKene3obeToHHbIe
pacTtpybHble oronosku ¢ 60KOBbLIM Mpuemom BoApbl (puc. 9-5) npu npoussoguTenbHOCTM Bogo3abopos Ao 1
M/C U Xene306eToHHble OBYXCEKLUMOHHbIe C BMXpeBbiMM Kamepamu (puc. 9-6) npu 6onbluen
npoussoanTensHocTn (4o 3 m°/c). OronoBok ¢ TpyBuaToil BUXPEBOW kamepon (puc. 9-7) NpPUMEHSsIIT Ha
pekax ¢ TSXKenbiMU NPUPOAHLIMU YCIIOBUSMUN AN1S Marnon n cpegHen NnponM3BoAMTENbHOCTH BO403abopoB.

MaccuBHble OeTOHHbIE U KENe300EeTOHHbIE OrosIoBKW, MOHOMMUTHbIE MM cOopHble (puc. 9-8 — 9-14)
pPEKOMeHAYIOTCA ANA CyOOXOAHbIX W NecoCnnaBHbIX peK npu OOonbLUMX CKOPOCTAX TeveHus u niobon
npounssoanTensHOCTU. PunbTpylowme (NPocTble U KOMOUHMPOBAHHbBIE) OFOMOBKN MPUMEHSAIOT MPU ManbixX
rnybvHax noToka, GOonblUOM KOnM4YecTBe [AOHHbIX W B3BELUEHHbIX HAcOCOB B YPe3BblYaWHO TSXKEmMbIX
LIYroneaoBbIX YCroBMAX Kak npu Manon (puc. 9-15), Tak n, npy 6onbLon (puc. 9-16) Npon3BoaNTENbLHOCTU
BOA03abopoB.



B oTgenbHbIx cnyyasx — npy 0cobo TspKenbIX LUYronefoBbiX YCIOBUAX M ManblxX rnybuHax notoka —
HEBO3MOXHO obecneunTb ycTomuuByto paboTy BO403abOpOB C pyCnoBbIMW BOLAOMNPUEMHUKAMMK [axe Mpu
Manom mx npoussoguTenbHoctn (Qg>0,5 M3/C), M B 9TOM CIlyyae BO3HMKaeT HeobXoOumoCTb YCTpPOWCTBa
KoBLUeW. YalLe ke Bcero KoBLM NpuMeHsioT npy Qg>2...3 m/c.

Ha wyrosaxopHbIX pekax co 3Ha4yMTeNnbHbIMM NOABEMaMM YPOBHEW B MpeanefocTaBHbI Nepvog v npu
negocTaBe,, Ha pekax C TSKeNbIM BECEHHMM NeJOX0A0M NMPUMEHSIOT He3aTonnsemMble KOBLUW, YaCTUYHO MUnn
MOMHOCTLIO BblABUHYThIE B pycno (puc. 10-1). Ecnn k TOMy e peyHbIM MOTOKOM TPaHCMNOPTUMPYIOTCA HacoChl
(oo 0,75 KF/M3) N BO3MOXEH MOACOC 3arpsi3HEHHbIX BOA, HA TakMX KOBLUAX AenarT 3aTanivBaemble npu
nasogkax wnopsbl (puc. 10-2, 10-3). Ha pekax, He gonyckaloLLmMx CTECHEHUSA pycra B Nepuoabl NaBoaKoB, a
Takke NpW HeJocTaTouHbIX FNybuHax B MeXeHb M BO3MOXHbIX OeperoBbiX LUYro3axopax NPUMEHSAIT
3aTannuBaemMble KOBLUM YaCTUYHO UM MOMHOCTbIO BbIABUHYTHIE B pycno (puc. 10-4). A ecnn, Kpome TOro,
HeoOXO4MMO MoAJdepKaHWe y BXo4a B KOBLU UM Ha noaxode K Hemy rnybuH, npesbilwarowmx ObiToBbIE,
peEKOMEHOYETCH: MPUMEHSITb KOBLUM C camornpombiBatowmmcs Bxogom (puc. 10-6). 3arnybneHHble B Geper
koBwn c yrnom oteBoga 135° (puc. 10-5) npumeHslOT Ha pekax C OrpaHUYEHHOW WMHTEHCUBHOCTBIO
LIYroneaoBbIX SBMEHUN, pycna KOTOPbIX CMAOXEHbl CnabbiMu Unn Menko3epHUCTbIMK rpyHTamu. KoBwwm c
BEPXOBbIM BXOJOM CENYac He PEKOMEHOYHTCS.

Haunbonee otpaboTaHHON TEexXHOMOrMeW CTPOUTENBbCTBA  OrOSIOBKOB  SBMASIETCA  MOrpy>XXeHue
MeTanmnMyecKkoro Koxyxa ¢ nocnegyroLwmmM 3anofiHeHMeM ero CTeHok 6eToHom. CnoXHOCTM npoussBoacTBa
noaBoAHbIX paboT He Bcerga MO3BOMSAOT YCTAHOBUTL OFOSIOBOK B CTPOrOM COOTBETCTBUM C MPOEKTOM. Tem
He MeHee COBEpLUEHHO HeonyCTUMa YCTaHOBKa ero Bbllle pacHEeTHbIX OTMETOK, C HaKITOHOM B TY UIU UHYHO-
CTOPOHY, C pa3BOpPOTOM K HanpaBrieHuo noToka u 1. 4. Npu rpsgoBoM nepemeLLeHnM HaHOCOB BbICOTa rpsg
MoxeT gocturatb 1...1,5 M, cnegoBaTenbHO, NOPOr BOAOMPUEMHBLIX OKOH MO BO3MOXHOCTW LOIMKEH ObiTb
BbICOKMM M UCKIOYaTb 3axBaT HAHOCOB, B NIOOOM cryvyae OH JOImKeH OblTb He MmeHee 0,5 M.

YpoBeHb BOAbl HaJ BOAOMPUEMHUKOM JaXe B cambix HeOnaronpusTHbIX YCNOBUSAX OOIDKEH UCKMYaTb
obpasoBaHMe BOAOBOPOTHOM BOPOHKM, Yepe3 KOTOPYIO NOAcackiBanvch Obl BO3AyX M NNaBHUK. B aTol cBA3M
crnegyeT CTPOro orpaHNYMBaTh BbICOTY BOOOMPUEMHbBIX OKOH M CaMOoro BogonpuemHuka. Ho gaxe npu cambix
OrPaHNYEHHbIX BO3MOXHOCTSAX HeAONyCcTMMO 3arfnybneHve Bepxa okoH MeHee 0,3 M OT NOBEPXHOCTU BOAbI U
Bepxa oronioBka MeHee 0,2 M OT HUX-HOW MNAOCKOCTY NbAa. CHMKEHNE YPOBHS B UCTOYHMKE C YMEHbLUEHMEM
3TUX NapamMeTPoB HWXKE OOMNYCTUMBIX 3HAYEHU Ha OEeNCTBYOLWMX Bogo3abopax AOMKHO pacueHnBaTbCs Kak
aBapunHas cuTyauusi, TpebyloLan NpUHATUS HEOTIIOXHBIX Mep.

Oronoskn, macca KoTopblx MoxeT gocturate 200 T, a rabapuTbl BHYLUUTENbHBLIX pa3mepoB (BbicoTa Ao 5
M, NMoLLaab OCHOBaHUS A0 75 M7), yCTaHaBNMBAOT Ha €CTECTBEHHOE CKarlbHOE OCHOBAHWE UMK, ECAN PYCIIO
CNOXEHO cnabbiMn rpyHTaMK, Ha KAMEHHYHO MOACHINKY.

lMpn cTponTenbCcTBE BOAOMPUEMHbBIX OFONIOBKOB M KOBLUEW HEpedko BO3HWKAeT HeobxooumocTb
yrnybneHvs gHa peku U BbINOMHEHWUS] CBA3AHHbIX C 3TUM TPYLOEMKMX paboT, B 0COOEHHOCTM Korga pycrno
CMNOXEHO cKamnbHbiMM Mopodamu. LlenmecoobpasHo B TakuMx crniydasix MCMonb3oBaTb NnaByyne GypoBble
yctaHoBku (BY), paspabotaHHbie B TpecTe Co-t03B3pbIBNPOM [13], U CKBaXXMHHBIN METO B3pPbIBHbIX paboT.
MBY npepncraensetr cobon metannuyeckoe cbopHO-pa3bopHOe COOpyXeHue, cocTosee u3 nnatgopmbl,
OBYX MOHTOHOB W OMOPHbIX KOMOHH. Ha nnatdopme CMOHTUpOBaHbl OypoBble CTaHku, nebedkn u
BcnomorartensHoe obopyaosaHue. MNMpumeHstoT MNBY npu rmybuHe Boabl B UCTOYHUKE-1,8...8 M. T1BY 6binn
yCrnewHo MCnonb3oBaHbl npu yrnybneHun gHa Okm y KacumoBa u EHucesa y KpacHosipcka. CkopocTb
peYyHoro noToka B TOM M Apyrom cnyyae 6bina okono-1,5 m/c. CkanbHoe gHO Oku 6bino yrnybneHo Ha
0,4..1,4 m, a EHuces — Ha 3...6 M. lNpumeHeHne OypoB3pbIBHOrO MeToa C ucnonb3oBaHuem [1BY
No3BOMSIET, B CPAaBHEHUN C paHee NPUMEHSBLUMMCS METOAOM HaknaAHbIX 3apsiAoB, CYLLECTBEHHO COKPaTUTb
CPOKM CTPOUTENBLCTBA BOA03abOPOB 1 YMEHBLLUUTL BpeQHOE BO3AENCTBUE B3PLIBOB HA hayHy BogoeMa.

CamoTeyHble 1 cudoHHble Tpybonposoabl BOA03abopoB MpoknaabiBaloT, Kak NpaBuslo, M3 CTarbHbIX
Tpy6 anametpom 250...1420 MM C TOMNWMHOW CTeHKN ,12...14 mm. [InnHa Takmx TpybonpoBogoB cocTaBnseT
yawe Bcero 50...150 m, Ho nHoraga gocturaet 800 m n 6onee. YknagbiBaloT ux Ha rmybuHy go 10 n gaxe go
25 m (CapartoB) B 6eperoson 4actu n He meHee 0,5 M B pycne.

Ha mHormx gencreyowmx cenyac Bogosabopax camMoOTeYHbIe JIMHUM YIIOXEHb! CEKLMOHHBIM CNOcoboM ¢
MydpTOBbIM coeavHeHnem Tpyb. B nocrnegHue gBa gecatvneTus yknagky WX MPOM3BOASAT 4Yale BCero
cnocobom cBOGOOHOrO MOrpyXeHust (aHarorMyHo [AloKepam), 4YTO CYLIEeCTBEHHO COKpPaTUIiO CpPOKU
cTpouTenbCTBa U 06BEM PYYHOro Tpyada BOAOMNa3oB. Tpybonposoabl 3Tn B 06A3aTenbHOM Nopsiake OOMKHbI
ObITb NpUCbINaHbl 3aLLUMTHBIM CITOEM M3 KaMHsi TOMWMHON He MeHee 0,5 M BpOBEHb C MOBEPXHOCTbIO AHA
peku.

3. YcTpoicTBO Bofo3abopoB B ycrnoBusix CeBepa

Ha HekoTopbix pekax Cesepa (Jlene, Konbime, AngaHe, Akokyte, Orogxe, AHrape n gp.) Bogo3abopbl
ObINIM NOCTPOEHbI B CIOXHbIX MTMAPOMOMMYECKUX U NPUPOSHO-KIIMMAaTUYECKUX ycrnoBuax. OnbIT yCTPOMCTBA U
akcnnyaTtauumn Bogosabopos Ha Cesepe 3a nocneaHue 20 net o6o6wweH 0. . BoosuHbim [8].

Beperoeble Bogo3abopbl Ha CeBepe nNpeacTaBnslOT COOOM  CMOXHYIHO PSKEBYIO  KOHCTPYKLMIO,
3arpy>eHHyto 6yTOBLIM KaMHEM.



Ha fAkokyTe BOgonpveMHuK Obin BCTPOEH B MOAMOPHYH CTEHKY HabepexHon. M3-3a manon rnyOuHbl
NnoToKa BOAOMNPUEMHBIE OKHA umenu BbicoTy Bcero 0,2 M npu wupuHe o 3,5 M, 4To NpMBOAMIO K 6onbLUon
NPOTSPKEHHOCTU BoAonpueMHuka: Ha Orogxe oHa coctaensna 38,5 M, a Ha fAkokyte — 76 m. Bonee
nogpobHo Takue Bogo3abopbl onucaHbl B Tpyaax A. B. MockeutuHa n A. C. ObpasoBckoro [24].

PycrnoBele BOgo3abopbl  BbIMOSIHEHbI C  YCTPOWCTBOM  KENe300eTOHHbIX  OororioBkoB. [lpy  umx
CTPOMTENBCTBE LUMPOKO NMPUMEHANCA METOo NOCMON- , HOTO BbIMOPaXKMBaHua BOAbl M rpyHTa. Bogosabopbl
3TN UMEKOT PAL KOHCTPYKTUBHBIX Y TEXHONOMMYECKUX OCOBEHHOCTEN, ANKTYEMbBIX CIOXHBIMU LLIYroneaoBbIMU
ycnosuamn 1 TpebosaHmem becnepebonHoro otbopa Boabl. Bo-nepsbix, B npoekTbl Obina 3anoxeHa
BbICOKasi CTeNeHb pe3epBUPOBaHMA BOOOMNPUEMHbLIX YCTPONCTB. Hanpumep, Bogo3abop Ha Oromke noMMMo
10 6eperoBbix BOAONPUEMHbLIX OKOH MMEN GeperoByto MHOUNbTPALMOHHYIO ranepeto, BCTPOEHHYIO B TENO
TOro Xe BOAOMPUEMHMKA, U NoapycrnoByto (nonepeynyto) apeHy ¢ ceveHnem 0,4X0,4 m n gnvHom 50 m.
anepes nvena pa3mepbl B nonepeyHoMm ceveHnn 1,5X1 m, anvHy 38,5 M 1 Gbina 3arnybneHa Hwxe gHa
pekun Ha 1,26 m.

Mpn [aHHOW KOHCTPYKUMKM BOAOMPUEMHMKA Bogo3abop paboTaer 6GecnepeboiHO paxe npu
nepemepsaHun pekn, obecneunBasd BO3MOXHOCTb OTOOpa MOBEPXHOCTHbIX W MOAPYCMOBbIX BOA, W
crnegoBaTernibHO, PErynnpoBaHus kayecTsa nogaBaemMon Boapl.

BoponpuemHbIi OronoBok Ha Bogo3abope mM3 AHrapbl Tawke UMeEeT [OMNOSMIHUTENbHOE nuTaHue U3
noapycrnoBoro noToka, A Yero B PyCrioBbiX anfitoBUanbHbIX OTIIOXKEHUSIX YIIOXEHbl ABE APEHbl ASIMHOW
okono 80 m u3 nepdopupoBaHHbIX Tpyd anametpom 350 mm. Ha gpeHax AOMOMHUTENbHO YCTAHOBMEHbI
BOLOMNPUEMHbIE NaTpyOku, Bo3Bbiwawwmecs Ha 0,5 m Hag gHom pekn. Kpome Toro, Geperosoi Konogew,
Bofo3abopa MMeeT aBapuiiHble BOAOMNPUEMHbIE OKHA M3 pacyeTa oTOOpa BOAbl NMPW LUyro3axopax M B
nepuvoabl NaBOAKOB.

NN i

/ -’*
12

1Y =

Puc. 11. Bogosa6op ¢ ¢punbTpyrowmmM oronnoBKOM Ha MafioBOOHON peke

1 — BogonpueMHbIN (hUNBLTPYIOLLUNA OFONIOBOK; 2 — caMOTeYHble TpybonpoBoabl; 3 — 6eperoson
BOAONpPUEMHBbIN Konoael,; 4 — LWNYHTOBOE orpaxaeHue

OnbIT akcnnyatauum 3TuMX Bogo3abopoB noATBepXAaeT LenecoobpasHOCTb BbLICOKOW CTENEeHu
pe3epBMpPOBaHWSI.

Ha puc. N nokasaH nocTpoeHHbIn Nno npoekTy mnpo-cneurasa [28] Bogo3abop Ha ManoBOAHOW peke.
Mpn HepocTaTouHOWM rMybuHe noToka B pycrne peku AenarT npopesn 1M nonysanpydbl, a BOOONPUEMHUK
pacnonaratot B 6eperoson BoleMke (KOBLUE) C NOABOAALLMM KaHaoM, Kak nokasaHo Ha puc. 12. B gaHHoM
crnyyae onsa ctpoutenbctBa 6eperoBbix COOPY>KEHWI NCNOMb30BaHa MeCTHas BnaguHa, QHO KOTOpow Ha 2,3
M HWXe AHa peku. Takas KOHCTpyKums Bogo3dabopa obecnevvna ycton4mBoe BogocHabxeHue npu BecbMa
OrpPaHNYEHHbIX BO3MOXHOCTSAX: MUHUMAanbHLIA CTOK pekn 0,45 M°/c 3umoii 1 1 mM°/c neTom, rnybuHa noToka
0,2...0,3 m, a ckopocTb TeveHus 0,5 m/c.
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Puc. 12. KoBLOBbIN BOA03abop Ha ManoBOAHOMN peke

1 — pHoyrnyomuTenbHas npope3b; 2 — BOAONOABOAALIMN KaHan; 3 — BOAONPUEMHbIN KOBL; 4 —
KameHHas Habpocka B pycrie; 5 — BOAONPUEMHBLIA OrosioBoK; 6 — OeperoBon konopgeu; 7 —
HacoCHasi CTaHUumA

Hanbonee HagexHbl Ha CeBepe Bogo3abopbl WHMUNBTPA-UMOHHBIE U C  UNBTPYIOLLMMM
BOLOMNPUEMHUKAMU, MEHEE OPYrMX NOLABEPXKEHHbIE LLYronefoBOMY BO3AENCTBUIO, obnajatome XopoLwmmm
pbi0o3aLLMTHEIMU CBOMCTBaMM M obecneymBaloLLme yrny4ylleHne kavyecTsa BOAbl Npu ee oTbope. Moatomy
npu BblIbope Tuna Bogo3abopa ans ycnosun CeBepa Bcerga aHanmMsvpyloT BO3MOXHOCTW UCMOMb30BaHMS
MHUNBTPALUMOHHBIX UK OUNBTPYIOLLMX BOAONPUEMHMKOB €CMM HEe B Ka4yeCTBE OCHOBHBLIX, TO XOTS Obl
pe3epBHbIX.

BTopoin ocobeHHocTbi0 BOogo3abopoB Ha CeBepe SABMSiETCA MPEUMYLLECTBEHHOE MCMONb3oBaHue AOns
CTpouTENbCTBA BOAONPUEMHBLIX YCTPOWCTB Jlecomatepuana, MeHee MOABEepXKEHHOro BHYTPUBOAHOMY
obnegeHeHuto, YeMm MeTann u GeToH. Tak, Ha Bogo3abopax u3 Akokyta M Oromkum LepeBAHHbIMU
BbINOSIHEHbI HE TONbKO Orpaxgatolime KOHCTpyKumu (psbku), HO M CopoyaepxuBaloline pelleTkn Ha
BOLOMNPUEMHbIX OKHax. »Kenes3oOeTOHHbI OronoBOK Ha AHrape BO3BedeH B [OepeBsiHHOW onanyoke,
OCTaBfIEHHOW MO 3aBepLleHMM CTPOUTENbCTBA B KayecTBe MpPOTUBOOGNEedEeHUTENbHOM pyballKu.
BogonpuemHsie naTpybkm Ha gpeHax umetoT hyTEPOBKY M3 AEPEBSHHbBIX pPeekK.
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Puc. 13. KoBloBbIln Bogo3abop Ha p. Hopunke
1 — TpybonpoBoabl; 2 — BOAOMPUEMHbIA KONoOAeL, COBMELEHHbIM C HacoCHow cTtaHuuenm |
nogbema; 3 — BOAONPUEMHbIN KOBW; 4 — pbibo3arpaguTtenbHan 3anaHb
Ona 3awmTbl oT 0OMep3aHMsa K BOLONPUEMHBIM OKHaM -6eperoBbIxX U pycroBbix BOA03abopoB nogaeTcs
HarpeTass Boga c Temnepatypon go 25 °C wm3 pacyeta nopgorpeBa 3abupaemon Bogbl go 0,5 °C.
CopoyaepxuBatolume peLleTku Ha BOLONPUMEMHOM OrOfIOBKE WMET, KpoOMe Toro, anektpooborpes, a K
OKHaM C LieNnblo LWyrosalmnTbl NoAaeTcsl CxKaThbil BO3AYyX.




Manble rnyOGuHbl B pycnax pek M WX PpasBeTBIEHHOCTb OUKTOBanM HeobxoAMMOCTb CTPOUTENbLCTBA
PErynpyloLmx COOPY>XeHU B KOoMMJekce Bogo3abopoB. Ha AkokytckoMm Bogo3abope Obinn nNoCTpoeHbI
Aambbl 4na NepekpbITUS MENKMX MPOTOK BbILLE MO TEYEHUIO, pacyMLLEHbl NepekaThl Y NOporu, Ha OTAENbHbIX
yyacTkax KaMeHHOW Habpockon ykpenneHol ©Oepera, y nNpOTMBOMOJIOXKHOINO OT Bogo3abopa 6Gepera
noctpoeHa gamba. Ha OromxmnHckom Bogo3abope BOOMb PSHKEBOW CTEHKM CAeNaHbl Npopesb LWMPUHOW 6 M
1 YyeTblpe nonysanpyabl y NpoTMBononoxHoro 6epera. Kak BuaHo, Bogo3abopsl B ycrnoBusix CeBepa uMeroT
BeCbMa CMOXHOEe YCTPOMCTBO M MPUHUMMMANbBHO OTNUYarTCca OT BOA03abopoB B cpegHelr noroce Halen
CTpaHbl.

HapexHbin Bogo3sabop Ha KpanHem CeBepe B YCNOBUSIX BEYHOW Mep3noTbl MOCTPOeH Ha p. Hopunke
[38]. Onpepensitowum hakTopom npu Bbibope Tuna Bogo3abopa cTanu LWyronenoBble  SBMEHUS:
3allyroBaHHOCTb pekn pgocturaet 60 % >KMBOro ceyeHusi, TONWMHa negsHoro nokposa 1,9 wm,
NPOAOIKUTENBHOCTL Mepuoda negocraBa okono 8 mec. [py CTOMb TSHKENbIX LUYroniefoBbIX YCIOBUAX U
6onbwom otbope Boabl (Bonee 60 % MWMHUMANbLHOTO CTOKA) MWCKIOYaeTCs MpUMEHeHWe OBbIYHbIX
(pycnoBbIx unu 6eperoBbix) BOAE-NMPUEMHMKOB, B CBA3KN C YeM ObliT MPUMEHEH BO403abop KOBLLOBOIO Tuna ¢
HM30BbIM BXOOOM BoAbl (puc. 13). [Onsa 3abopa BOObl M3 OCHOBHOTO pycCiia pPeKku KOBLU PacrnosioXunm Ha
3aTannMBaeMoM OCTPOBE M BbIMOMHWAM B MOJyBblEMKE-MOMyHAChINW, @ rOfIOBHbIE COOPYXEHUS MOCTPOWU
Ha HesaTannMBaeMblX OTMETKax.

Cpencteom 60pbbbl C LWYron SABRSIETCS W nogada HarpetorM BoAbl BO BXOAHYH YacTb KOBWA WU Y
BOOOMPUEMHbBIX OKOH, NMpMYeM OT ABYX MCTOYHUKOB Tenna: OCHOBHOro — oT TOL. u pesepBHOro — oOT
MECTHbIX 3anekTponogorpeBartenen. Pbi6o3awmuTHbiM CpeaACTBOM Ha BXOAE B KOBLU CIYXXUT YCTaHOBMEHHas
HannaeHas 3anaHb C NOrpyXHbiMK (Ha 1,4 M) WuTamn. BaxkHbiM NpeumyLLLeCTBOM KOBLLOBOro Bofo3abopa B
OaHHOM crnydae SBMsSieTCA Takke npeaBapuTenbHOe OTCTavMBaHMe BOAbl, MO3BOMsOLlEEe YNPOCTUTb
TEXHOJOIMIo nocneayoLen ee o6pabdoTku.

OcBoeHune KparniHero CeBepa COMpPOBOXOAETCA CTPOUTENBbCTBOM TMOPOTEXHUYECKUX, B TOM 4ucne u
BOL03abOpHbIX, COOpYyXeHun. Tonbko B OaccenHe Bunioa 3a nocnegHve OBa AECATUNETMSI MOCTPOEHO
okono 20 NfOTMH pasnMYHOro HasHaveHusa [6] BbicoTonm 5...75 M (B ocHoBHOM 10..20 m). Bce oOHu
BO3BeJEHbl Ha BEYHON Mep3roTe M3 MECTHbIX MaTepuarnos C OTChINKOW Tena NAOTUHbI He TOMNbKO NEeTOM, HO
U 3uMoM Mpu TemnepaTtype HapyxHoro Bo3gyxa o — 40 °C: lNpuHUMNManbHO HOBBLIM pELLEHMEM,
crneumdudeckum ansa ycnoeui KpanHero CeBepa, ABNAETCA YCTPONCTBO B MAOTMHAX LLMTOBbLIX U PAXKEBbIX
Anadparm, Mep3noTHbIX NPOTUBO-PUNBTPALMOHHBLIX 3aBeC U Ap. (puc. 14).

W3-3a kpaiHe HepaBHOMEPHOrO CTOKa CeBEpPHbIX pek U BoNbLUMX MaBOOKOBbLIX PACXOAOB OnpeAeneHHy
CMNOXHOCTb NPEACTaBNAT YCTPOWCTBO M 3KCNyaTaums BOLOCOPOCHBIX COOPYXXEHWI MMOTWMH, B Gonbluen
CTeMneHu, YemM camu MIOTUHbI, NOABEPXKEHHbLIX OTPULATENBHOMY BO3AEWCTBUIO KNMMATUYECKUX (haKTOpOB:
rnyGoKOMy NMpoOMEpP3aHuio 3MMON 1 OTTanBaHUIO NeTOM, 06pa3oBaHMIo OUNbTPALIMOHHBLIX MOTOKOB U T. 4. Mo
3TOM Npu4YMHe paHee BodocbpocHble coopyxeHnst Ha CeBepe HepeaKo paspyLuanuncb U MPUBOLAMIN OaXe K
pa3spyLUeHMIO CaMUX MNIOTUH.

Puc. 14. lnoTtuHa ¢ Mep3n0THON NPOTUBOMUIILTPALIMOHHOW 3aBEeCOoMn

1 — KameHb; 2 — cynecb; 3 — Aapo; 4 — aBToAopoOra; 5 — ynopHasa npusamMa U3 nonyckanbHbIX
rPYHTOB; 6 — MOpPO3UJIbHbIE KOJIOHKU

B coBpeMeHHbIX MAOTMHAX CTOMMOCTb CTPOUTENBCTBA BOAOCOPOCHLIX COOPYXXEHUI Brmn3ka K CTOMMOCTH
NNOTUH. HOBbIE KOHCTPYKTUBHbIE PELIeHMs1 MO YCTPONCTBY MMOTUH M BOAOCHPOCOB, CNOCOOLI BO3BEAEHMS,
TEXHOMorMs npomsBoacTBa-paboTr obecneumnu  BbICOKYHO MX YCTOMYMBOCTb W OMPOBEPrnv  paHee
CylLLleCTBOBaBLUEE MHEHME O HEHALEXHOCTU MMOTUHbI HAa BEYHOW Mep3anoTe. bnarogaps aToMy OTKPbINMCh
HOBble BO3MOXHOCTU ANl NPUMEHEHUs MPUNNOTUHHBLIX BOA03abOPOB  XO3AWCTBEHHO-MUTLEBOIO W
NPOMbILLIIEHHOrO Ha3HAYEHUS.

B cnyuasx, korga Bo3BeAeHUE NOTHHbBI HeLenecoobpasHo Mo TEXHUKO-3KOHOMUYECKUM COODPaKEHNSIM,
a 3abop BOAbl HEMOCPEACTBEHHO M3 pPeK 3aTpPyAHEH U3-3a MX Mepemep-3aHus, CO3L4alT MCKYCCTBEHHbIE
BOJOEMbI — KOMaHW C CEe30HHbLIM 3aroSyIHEHNMEM KX BOAOW M3 pacyeTa BogoobecneveHusi Ha BECb 3UMHUIA
nepvod. KonaHu yxe gaBHO MCMOMb3yHT B cucTemMax BOAocHabxeHust nocenkoB Mbic Wmnara, Ouk-coH,
BapeHubypr u gp. CTposiT X B OCHOBHOM 3MMOW B3pPbIBHbIM METOAOM C MOCMEAYIoLWEn 3a4MCTKON OHa U



CTEHOK BbleMKkN. BocTouHo-Crnbmnpckmm otgeneHmem Coo3Boaoka-HanmnpoeKkTa KonaHu 3anpoekTMpoBaHhbl, B
YacTHOCTK, Ans BOAOCHabXeHWst ogHOro M3 NpeanpusaTUii U cTaHumoHHoro nocenka Ha BAMe. lMpaega,
NpUMEHEHNe KOMaHeW He Bcerga pfaeT oxugaembin addekt. Tak, B nocenke bapeHu-6ypr Ha o.
LUnnubepreH notepu Boabl Ha UHpUNbTPauuio 13 konaHu gocturann 80 %. Ecnv 3anac Bogbl B konaHu uc-
YepnbliBAeTCA A0 HACTYMNEHMs NaBOAKa, BoAy MOABO3AT U3 OTAANEHHbIX UCTOYHMKOB C AOCTaBKOW MHOrga
Ha 20...30 km.

4. HecTtaunoHapHble BO4o3abophbl

B npaktuke KOMMYyHanbHOro BOOOCHAOXEHUS Hepegko MCnonb3ylT MobunbHble Bogo3abopbl,
npeacTaensitoLme cobon HaCcoCHbIE CTaHLMM Ha LLIACCK NN HannbIBHbIX cpefcTBax. [1o HeJaBHErO BPEMEHM
MX MPUMEHSNN TONMbKO B BbIHYXXAEHHbIX CIy4Yasix: OCTaHOBKA OCHOBHOIO Bofo3abopa, HeobXxoamMmocTb
BPEMEHHOIO yBENUYEHMs1 MOLLHOCTU AelCTBYyOLWEero Bogo3sabopa (Hanpumep, B Bonrorpage, PybuoBcke u
ap.). B aBapuiHbIx cuTyauusix Haubonee npuemrieMbl HeGOSbLUME HACOCHbIE CTaHUMM Ha npuuene K
aBTomobunto (puc. 15) unu HannaeBHbIX cpeacTBax (puc. 16). Hmke gaHbl X TEXHNYECKME XapaKTEPUCTUKM.

Puc. 15. Bonosa6op ¢ nepeaABMXHON HAaCOCHOM CTaHLMen 3aBoackoro usrorosneHusi CHIM-50/80

1 — BcacbiBawoLwWui TpybonpoBoa; 2 — nebeaka; 3 — Hacoc; 4 — ToNNMBHbIN b6akK; 5 — 3aaBUXKa;
6 — HanopHbIN TpybGonpoBoa; 7 — BTyNOYHO-NanbueBasa mycdTa; S — aBuratenb; 9 — pa3bopHbIN
Tpy6onpoBoa PT-180; 70 — rasocTpyinHbIA BakyyM-annapar
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Puc. 16. Bogo3abop c nnaBy4en HacoCHOW cTaHUuMen 3aBoackoro nsrotoenenusa HCM-0,5/10
1 — HacocHas cTaHuusi; 2 — OGeperoBoM TpybonpoBoa; 3 — wWwapoBoe coeAuHeHue; 4 —
6eperoBon fikopb; 5 — Tpan
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Puc. 17. BpemeHHbIN nnaBy4Min BOA03abop € NOrpyxHbIMU Hacocamm

a — Ha cygHe; O — Ha nNOHTOHe; 1 — peyHoe CyAHO; 2 — MOHTOH; 3 — MOrpyXxHble
3NeKTpoHacochl; 4 — HanopHbLIN TpybonpoBoA (rodpupoBaHHbIN WAHr); 5 — anekTpokabenb; 6 —
nepekntoyaTtenb; 7 — NOABECKU U3 YrONIKOBOW cTanu; 8 — chukcupyrowmm Skopb

Mcnonb3oBaHne MNOrpyHbIX 3MEKTPOHAcOCOB no3sonsieT 6e3 ocobow crnoxHocTM nepeobopynoBaTb
WHBEHTapHble HamnnaBHble cpeacTBa (MOHTOHbI, FErKMe pedvHble cyga M Ap.) B MnaBy4mMe BoJo3abopbl
BpemeHHoro tmna (puc. 17). OgHaKoO yXe HAKOMIEH OMbIT MHOrOSIETHEro WCMNONb30BaHUS MOOMIbHBIX
BOO03ab0OpOB B KayeCcTBE MOCTOsIHHbIX BOA4O3abOPHbIX YCTaAHOBOK, Hanpumep, B Yde, Cypryte,
HwxHeBapToBcke. [ugpomexnpoektom MuHaHepro CCCP paspaboTtaHbl 6Geperosble u nnaesy4vve
BOA4O3abOpHbIE HACOCHble CTaHuuyM npowussBoguTensHocTbio  0,25...1,3 m>/c. MoHTupytloT ux U3
YHUMDUUMPOBAHHBIX ~ CTPOUTENbHbLIX  BROKOB  HEMOCPEeACTBEHHO Ha  Nnowagke  CTPoUTenbCTBa.
tOxrunposoaxo3om (PoctoB-Ha-[loHy) paspaboTaHbl MPOEKTbl Ha CeMb TUMOB YCOBEPLUEHCTBOBAHHbIX
nnaey4nx BOJ03a00OPHbBIX HACOCHBIX CTaHUui [37].

Psao nnaByunx Bogo3abopoB OENCTBYET ceryac B OpOCUTENbHBIX cucteMax Ha Bonre (AcTpaxaHckasi u
Bonrorpagckas obnactu, Kanmbeiukag ACCP), Ky6anu (CtaBpononbckun n KpacHogapckun kpasi), VpTbiwe
(Omckas, CemunanaTtuHckas u BoctouHo-KasaxctaHckas o6n.),Ypane (I'ypb-eBckasi 1 Ypanbckasi obnactu),
YTO MO3BOMSAET paccMaTpvBaTb MX Kak NMEpCneKkTMBHbIE M Aalolpne KayeCTBEHHO HOBbIA 3KOHOMWYECKUIA
adpekT.

Beperoeble HacoCHble CTaHUMM C BOAOMPUEMHUKAMKM pycrioBoro Tuna (Tabn. 2) cobupart us
YHUPULMPOBAHHBIX CTPOUTENbHbLIX 3MIEMEHTOB Ha MecTe akcnnyataumn. [MpUMEHSsIOT MX B cUCTemax
BPEMEHHOro BoAOCHabXeHusA: Ha cTponnnowagkax, B BaxTOBbIX NOCENkax, NeTHUX caHaTopusx, AomMax
oTabixa U T. 4.

Bonee nporpeccuBHbIM YCTPOMCTBOM BOA03a0OPOB SBMSETCA MPUMEHEHME MNepenBUMKHbIX HACOCHBLIX
CTaHUUIM 3aBOACKOro W3roToBneHusi, umetowmx npoussogutensHocts 0,03... 0,7 m/c (Tabn. 3). Takue
CTaHUMM HaWOyT LUMPOKOE NPUMEHEHWE B BOLAOCHAOXEHMW MarblX HaCeneHHbIX MYyHKTOB, OCOOEHHO B
oTAaneHHbIX panoHax, rge YCTPOMCTBO CTauMOHapHbIX BO403abopoB 3aTpyAHEHO. MIX MOXHO paccmartpu-
BaTb W Kak pe3epBHble Bogo3abopHble ycTponcTBa. CTaHuum UMEIKT reofe3nyeckyto BbICOTY BCaCbiBaHMS
okono 3...4,5 m, on1Hy BcacbiBatowero Tpybonposoaa Ao 6 M. MOHTUPYHOT MX Ha Laccy ¢ MHeEBMaTUYECKON
XOAOBOW 4acTblo (OOHOOCHBLIA MMM OBYXOCHbIN Mpuuen) wnyM Ha canaskax (npuuen caHHoro Tuna);
obopyaytoT anekTpogsuraTtenem unu gsuratenem BHYTPEHHEro CropaHusl; TpPaHCNOPTMPYHOT Ha npuvuene K
aBTOMOOUNIO UMM K TpakTopy (TpaHCNopTHasi CKOpoCTb A0 25 km/4). BogonpuemHUK nogHMMaeTcss u
OnycKaeTcs C MOMOLLbIO cneumansHon nebegkn, HaxoasLWencs B KOMMIMEKTe ¢ HAaCOCHOW cTaHumen. Hacoc
3anycKkalT C NOMOLLbI0 ra30CTPYMHOro aekTopa unu BakyyM-Hacoca. OBCryxvMBaeT Takylo CTaHLMIo, Kak
npasuno, oanH 4Yenosek. B komnnekTe ctaHuMM umeeTtcs HanopHbI Tpybonposoa anuHon go 300 m. Boga
MOXeT rnopaBaTbcA B OeperoBor Konodel HACOCHOWM cTaHuum | nogbemMa wAM BO BCACbIBAOLLMN
TpyOONpOBO4 OCHOBHLIX HACOCOB.

Ta6nuua 2. TexHuuyeckasl XapaKTepUCTMKa HeCcTaUMOHApHLIX 6eperoBbiX BoAo3abopoB ¢
HAacCOCHbIMM cTaHUusAMU MMapomexnpoekTa

Mpon3BoanTENbHOCTD, m/c Hanop, m MouwHocTb aBuratenen, KBt
0,25 137 680
0,4 90 500
0,45 38 240
0,75 58 575
0,83 23 280
1,3 20 360




Ta6nuua 3. TexHu4yeckas XapakTepuctuka gaHHbIX nepeaBUXHbIX HACOCHbIX CTaHUMW 3aBOACKOro

M3roToBIIeHUs
Twn cTaHumn
MokasaTtenb CHIM 250/18 CHI1 240/30 CHI1 120/30 CHIM3 240/30
Mpon3BoANTENBLHOCTL, M°/C 0,17...0,26 0,16...0,34 0,08...0,17 0,17...0,36*
Hanop, m 24...18 28... 16 39...23 33... 21
Macca, T 3,8 2,8 2,6 3,485
[abapuTHblE pasmepsbl, M 3,56X2,2X1,3 6,1X3,3X3,7 6,83X2,64X2,58 |7,46X2,85X2,6
XopoBas 4acTb Canasku MHeBMmaTuyecknn | NHeBMaTMYECKUN Canasku
0HOOCHbIN 0HOOCHbIN
lNpodomxeHue mabn. 3
lNokazaTenb Twn cTaHumn
CHI1 50/80 CHIM 50/40 CHI 500/10 CHIM 75/100 CHI1 150/5
npOMBBO,D,IgTeJ'IbHOCT 0,03...0,14 0,05 0,54...0,07 0,27...0,54 0,12...0,19
b, M“/C
Hanop, m 85...25 40 10...5 100... 50 6, 2..3,2
Macca, T 2,68 2,3 5,525 3,7 0,97
FabapuTHble 9,4X2,48X2,4 | 3,28X1,27X2,0| 4,2X1,5X2,1| 5,73X1,89X2,45| 3,25X1,4X1,4
pasmepsbl, M 5 2 8
XopgoBas 4acTb MHeBMaTUYeCKN Canasku Canasku MHeBMaTUYeECKN Canasku
1 OQHOOCHbIN 1 OOHOOCHbIN

* MNuTaHne OCYyLUECTBNAETCA OT JIMHUN SneKkTponepenayu,

B aBapuiHbIX CUTyaumsix TakMe HaCOCHbIE CTaHLMM MOXHO MCMNOSb30BaTh AN Nogayn BoAbl OTAEMbHBIM
notpebutensm nnu rpynne notpebutenen HenocpeaCTBEHHO U3 UCTOYHUKA, a Takke M3 BOAOMPOBOOHOW
ceTn unu pesepByapoB. [puMeHeHne nx B KayecTBe NMOCTOSIHHO AENCTBYHOLMX BOA03abopoB (Hanpumep, B
OTAANEHHbIX BaxTOBbIX MOcCenkax, Ha cTpounnowagkax M T.4.), OCOBEHHO B CYpOBbIX KIMMaTUYECKUX
YyCrnoBusX, MOXeT noTpeboBaTb CTPOUTENBLCTBA OTaNNMBAEMbIX MOMELLEHUIN C pasMeLLeHNEeM B HUX OAHOM
NI HECKONbBbKUX CTaHLMI, KOTOpble YAOOHbI Ans nogayv Boabl AN HY>XXA NeTHero nonvsea.

PaspaboTaHHble  [MOpOMEXNPOeKTOM  NMaBy4Me  HACOCHble  CTaHumuM  (Tabn. 4)  wumetoT
npoussogutenoHoctb 0,03... 1,25 M3/C; Kak u OeperoBble HaCcOCHble CTaHUMW, OHW MOHTUPYIOTCA U3
YHUULMPOBAHHBIX CTPOUTENBHBLIX KOHCTPYKLUMIA M HE paccYnTaHbl Ha ByKCUPOBKY Ha BonbluMe pacCTOAHUS.

Tabnuua 4. TexHMYeckas XapaKTepuUCTUKa NNaBy4YuX BOJ03aOOPOB C HACOCHbLIMU CTaHLUUAMMU
MppomMexnpoekTa

MponsBoanTENbHOCTD, MouwHocTb
m/c Hanop, m nBvratenen, kBT
0,03 120 75
0,2 89 250
0,35 44 250
0,45 90 500
0,55 34 240
1 71 1000
1,25 90 1350

Bonee coBepLUeHHbIMKN SABMSAOTCS MIlaByYMe HACOCHblE CTaHUumMW, paspaboTaHHble HOXrmnpoBOAXO30M
[37]. BaxHO, 4TO Takme HacoCHble cTaHumu (Tabn. 5) M3roToBNSAT LEHTpanu3oBaHHO Ha 3aBodax, a
crnegoBaTtenbHO, Ha Bornee BbICOKOM TEXHWYECKOM YPOBHE, YeM Ha nnowagke crpouTtensctea. CepuiiHbiv
BbIMYCK CTaHUUI OCYLLECTBNAT npeanpusatna MuHncrtepctea cygocTponTensHon npombiwneHHocTn CCCP.
[MpeumyLlecTBOM MX MCNONb30BaHNS ABMASETCH YCKOPEHNE OCBOEHMWS KanuTanoBnoOXeHU 1 BBOAa 0OBLEKTOB
B AencTBue.



Ta6nuua 5. TexHu4yeckas XapakTepucTuka nnaBy4dnx BOA03360prIX HACOCHbIX CTaHLUMWA

OxrunpoBogxosa

MHpekc npoekTa |_|pOVI3BOL'\I,AI/g;§J'IbHOCTb, Hanop, m
3408 1..1.8 143... 20
PH-235 1,5..2,3 107...10
PH-4X630 26..4,6 60... 47
PH-4X450 4..5,7 35...28

PH-6X320 3,9..9,3 21..7
5811 6...14,7 107. ..10

5815 14,4...24 35... 26

HopmaTVBHBIA CPOK WM3rOTOBIEHWSI CTaHUMA B 3aBOACKMX YCIOBUSX, TPaHCMOPTMPOBAHWUS K MECTY
YCTaHOBKM U MOHTaXa COCTaBnsieT B cymme 6...8 Mec, B TO Bpems Kak NpogomKNTENbHOCTb CTPOUTENBLCTBA
CTauMOHapHbIX CTaHUMIN TOW >Xe NpOou3BOAMTENbHOCTWU npeBbiwaeT 18 mec. lNMpegHasHavaloTca OHM ANg
rMOpoMenMopaTMBHLIX LieNen, HO, Kak nokasblBalOT aHann3 Ux XapakTepUCTUK U YXKe UMEKLNACS OnbIT, C
ycnexom MoryT 6biTb MCNONb30BaHbl TaKKe B KOMMYHaNsHOM U NPOMbILLIEHHOM BO4OCHabXeHUN.

Mnaeyyasn HacocHas ctaHuusa (MHC) npeactaenset cobor cToeyHoe CcyaHo, KOprnyc KOTOPOro pasgeneH
Ha HECKONbKO BOOOHEMNPOHMLAEMbIX OTCEKOB: MalUWHHOE W 3SHEepreTU4eckoe OTAerNeHusl, MacTepckas,
ObiToBble nomeweHnss 1M ap. BopgonpuemuHnk TMHC o6opynoBaH BbICOKOI(MEKTUBHLIM  CTPYWUHBIM
pbibo3arpagutenbHeiM  yCTPoWcTBOM. LllapoBble coeauHeHWst TpyOONMpOBOAOB HACOCHOW CTaHuuuM C
B6eperosbiMn TpybonpoBogaMu obecneunBaloT HafgexHylo paboTy Bogosabopa npu amnnuTyge KonebaHus
YPOBHS1 BOAbl B UCTOYHMKE Bornee 12 M. [oCKOMbKy Takne CTaHUMM paccymMTaHbl Ha 3KCnyaTaumnio He TONbKO
NeToM, HO U 3UMOW, OHU MOTYT MPUMEHSITLCH (4TO OCOBEHHO BaXKHO) M B CEBEPHOWN KNMMATUYECKON 30HE, B
TOM 4ucrie BO BHOBb OCBavBaeMbix panioHax Cubupu n JansHero BocTtoka. PasymeeTtcs, npu aTOM AOMXKHbI
npegycmaTpuMBaTbCa AOMOMHUTENBHbIE MEPbI AKCMyaTaumn: 3awmuTa oOT LWYrK, OKOMKa Nbaa, orpaxaeHue ot
negoxopa v ap.

MpumeHeHunio NMHC Ha Bogo3abopax M3 KPYMHbIX CYAOXOAHbIX pek bnaronpusaTcTBYeT BO3MOXHOCTb
OYKCUPOBKM UX B FOTOBOM BUAE BOOHbIMU NYTSAMM OT 3aBOLOB-U3roTOBUTENEN A0 MECT UCMOMNb30BaHUS. ITO
noaTBEPXAAeTCs ONbITOM JOCTaBKM NIaBy4YnX HACOCHbIX CTAHLUMIN C CyQOCTpOUTENbHbIX 3aBogoB CeBepHbIM
MOpPCKUM nyTem Ha WpTeilw B panioH YcTb-KameHoropcka (okorno 12,5 Teic. kM). BykcupoBka anvnacb oKono
Mecsua, Bkmnoyass 10 cyT Ha npoxoxaeHue apkTuyeckoro ydactka. OcBoeHa Oykcuposka MNMHC Takke no
Kacnumnckomy mopto.

KOxrunposoaxo3om paspabartbiBaeTcs yHudmumpoBaHHas MNMHC YT-3X0,2 HebonbloW MOLHOCTU ANS
Cwnbupu n JansHero BocToka ¢ pacyeTom A4OCTaBKM €€ B FTOTOBOM BMAE XKENE3HOAOPOXKHBIM TPAHCMOPTOM.

B 1978 — 1982 rr. B KOHCTpYKTOPCKOM Otopo no nppurauun Munsoaxosa CCCP [9] paspaboTaH Tunosom
psg anektpudpuuupoBaHHbix MHC (tabn. 6), KOTOpble OCHAaLWEeHbl HOBEWWWMW Tunamu obopynoBaHus,
OTBEYaLIEro COBPEMEHHbIM TpeboBaHMAM, U pPEKOMEHAOBaHbl AN PeK W Opyrnx BOAOEMOB Mpu
amnnutyge konebaHmsa ypoBHer Boabl 40 4 M.

BonbLuoe ymcno Bogo3abopoB B cMCTEMAxX KOMMYHaNbHOrO U NMPOMBILLIIEHHOrO BOOOCHabXeHUs ropoaa
N COCpedoTOYEHNE UX B BEAEHUM ropoAacKoro Bogonposoda (kak, Hanpumep, B Kanyre, YnbsHOBCke 1 gp.)
no3eonstT ncnonb3osatb 1...2 NMHC kak pe3epB Ansa Bcex Boao3abopoB. 3T1o 3HaumT, YTOB 3aBucmumocTn
OTLUYroneaoBoN OOCTAHOBKW, pexrMMa ypoBHeW M HaHocoB MHC mMoxeT ObiTb onepaTUMBHO NOAKMYEHA K
TOMY MITM MHOMY BOJ03a00py, OEVNCTBYHOLLEMY B €0UHON BOAOXO03ANCTBEHHON CUCTEME ropoaa.

Ta6nuua 6. TexHn4eckas XapaKkTepUCTHKA NMaBYy4UX HACOCHLIX CTaHLMUIN KOHCTPYKTOPCKOro 61opo
no nppuraumm

TN cTaHumm HCM3-4/10 | HCM-05/10 |  HAM-bIM %'39}1‘3’ CHIM3-2/5
”p°”3B°f\‘n"é}§”b”°°“” 4..4.8 05...0.7 162..13 06..07 | 2 34...2 47
Hanop, m 10. .6 10. .5 12, 5. -17 10. .5 8..6
Yuncno arperaTos, LUT. 2 1 2 1 1
ObcnyxusaroLLmm 2 1 2 1 1
nepcoHar B CMeHy,
yen.




abapuTHble pasmepbl | 19,6X6,5X1,5 | 7,4X3,1X1,2 | 17,4X6,5X1,4 | 7,4X3,1X1,2 | 10,8x5,5x1,5
Kopnyca, m

OnekTpoasuratenb 250 81...95 173 110 250
MOLLIHOCTbIO, KBT

Twun Hacoca ors-70 Mnr-50 [2600-17 rnr-50 ors-70

Mpumevanus: 1. B Tabnuue npuBedeHbl NnaByyYne HeCaMOXOAHble cTaHuuu. 2. Bo Bcex crniyyasx —
knacc cygHa Jl.

5. YcoBeplueHcTBOBaHMe Bogo3abopoB

B nocnegHue gBa pgecAtvneTvMs BOAo3abopbl, Kak HM OOHO LpYroe 3BEHO CUCTEMbl KOMMYHAarbHOro
BOOOCHAOXeHNs, MOABEPrNUCbL CYLLECTBEHHOMY YCOBEPLUEHCTBOBaHMIO. 3a 3TO BpeMs MOSIBUIUCH
BOOOMPUEMHbIE OFOSIOBKM C BUXPEBBIMU Kamepamu, QuUnbTpylolmne BOAOMNPUEMHUMKU C 3acbiMHbIMU WU
NakeTHO-peeYHbIMU KacceTamu, KOMOUHNPOBAHHbIE BOOOMPUEMHMKM, BOAOMNPUEMHbIE
CaMOnpOMbIBalOLLMECHA KOBLUM, YCOBEPLUEHCTBOBaAHA cCUCTEMa OOGPATHOW MPOMBIBKA CAMOTEYHbIX JIMHUN U
BOLOMNPUEMHbIX OKOH W T.A., YTO CTano BO3MOXHbIM Griarogaps LUMPOKOMY M3YYEHMIO OMbITa aKCnnyaTauum u
JanbHenLWnm Hay4HbIM UccrnegoBaHmam Bogo3abopos (B nepsyto ovepeab BHUM BOOTEO n BHUUT um. B.
E. BeaeHeeBa) B nabopaToOpHbIX M HATYPHbIX YCIOBUSIX.

Kpome noBbileHMS HAOEeXHOCTU BOOOCHaOXEHUs1 yCOBEPLLEHCTBOBaHWE BOO03abopoB B GOMbLIMHCTBE
cny4yaeB gano 60mblWon 3KOHOMUYeCkun acpdekT. Tak, NPMMEHEHNE OrOfIOBKOB C BUXPEBBLIMU Kamepamu
nossonwuno B 1,3...1,5 pasa ymeHblWNTb yaenbHbIn (Ha 1 M° Nnowaan BogonpMeMHbIX OTBEPCTUI) 0ObEM nX
CTPOMTENBCTBA M COOTBETCTBEHHO Kanu TarOBIIOXEHUS.

BaXHbIM TEXHOMOIMMYECKMM YCOBEPLUEHCTBOBAHMEM SBMSIETCS 3amMeHa OObl4HOW (OT HAcOCOB WU
pe3epByapoB) 006-paTHOM MPOMBIBKM CaMOTEYHbIX JIMHUA W  OFOJSIOBKOB MMMYJIbCHOW MPOMbIBKOWN,
npeanoxeHHon u wuccnegosaHHon A. C. Ob6pasosckum u B. B. OctpukoBbiM. [lpn HECNOXHbIX
KOHCTPYKTMBHbIX [O0MOMHEHMAX (yCTaHOBKA B MpPMEMHbIX Kamepax 6GeperoBoro konogua rMapOKONOHH
BbICOTOM 6...8 M Ha KOHLIaX caMOTEYHbIX NMUHUIA U BaKyyM-Hacoca) OCTUraeTCcsl BbICOKUIN SKCMIyaTalMOHHbIN
ahdekT — BOCCTaHOBMEHUE MPOMYCKHOW CMOCOOHOCTM BOAOMPUEMHbBIX OTBEPCTUI M TpybonpoBogoB Oe3
OonbLUOro pacxoda BoAbl U 3NEKTPO3HEPTUN.

B Hauane 60-x rogoe Corw3BogokaHaNnpoekTom Obiniv paspaboTaHbl TUMOBbIE NPOEKTHl BOA03abopoB Ha
pekax M BOAOXPaHWNULLAX C HACOCHbIMM CTaHuusMM | nogbema MpPOU3BOAUTENBHOCTLIO A0 6 m/c,
Nofy4YmBLUME MACCOBOE pacnpoCTpaHEeHNe Kak B MPOMBbILLIEHHOM, Tak U B KOMMYHarlbHOM BOAOCHa0XeHMW.
VMicnonb3oBaHne e apTe3naHCKMX MOrpyXHbiX HACOCOB MO3BOMMIIO CO34aTb B AMana3oHe Mnpouvs-
BoauTenbHocTH 0,02...! M*/c Gonee KOMNAaKTHbIE HACOCHbIE CTaHLMK | noabema (pnc. 18), B pesynbTate Yero
CYLLIECTBEHHO CHM3UITaCb CTOMMOCTbL CTPOUTENLCTBA BoAo3abopoB. B To xe Bpemsa Gnarogapsa Hay4YHbIM
nccnenoBaHuaM 1 0606LLEHNI0 NPON3BOACTBEHHOIO OMbiTa ObINM YCOBEPLLUEHCTBOBAHbLI paHee U3BECTHbIE U
co3faHbl HOBble TUMbl 3aTOMSMIEHHbIX BOAOMPUEMHbIX OFOSIOBKOB, KOBLUOBbIX W KOMOMHUPOBAHHbLIX
BOA03abopoB, HacOoCHbIX cTaHuuMi | nogbema. HacocHas crtaHuma | nogbema Tpybuatoro TuMna,
paspaboTaHHasi BnepBble Afsl CUCTEMbl BPEMEHHOro BopocHabkeHus Cypryta, npeacraensieT cobomn
Kornogeu B BuAe cTanbHon TpyObl Anametpom 1800 mm, 3arnybnsieMon ¢ MOMOLLLI0 BUOponorpyxaTtenen.
Bopaa 13 pekun noctynaet B konogew, no cudoHHOMY TpybonpoBoAy, NPOXOANT Yepes LUMMHAPUYECKYIO CETKY
N OTKauMBaETCsl apTe3naHCKMM MOrpyXHblM Hacocom. CeTky nepunognyeckm nogHMMaloT Ha NMOBEPXHOCTb U
npombiBatoT. [MpenmMyLLecTBOM TaKOW CTaHUUKM SBISIETCS €€ KOMMAaKTHOCTb M BO3MOXHOCTb BbICOKOW
NMHOycTpmManmaaumm ctpountensctea. OgHako ee NPUMEHSIIOT TONMbKO HAa UCTOYHMKAX C MasnbiM codepXaHnem
HaHOCOB 1 MaBaloLLNX BELLECTB.

MaccoBoe rmapoTexXHMYeckoe CTPOUTENBbCTBO B Hallen CTpaHe, N3MeHMBLLEE YCroBusa 3abopa Boabl U3
MHOMUX pekK, BbI3Bano HeobxoaMMoCTb pa3paboTku cneunanbHbIX BOA03ab0pPHbIX COOPYKEHUI U YCTPONCTB
ans obecnevyeHnss yCTonumMBon Mx paboTbl NpU MHTEHCMBHOW nepepaboTke GeperoB M mMurpauum HaHOCOB,
obpasoBaHuM LWyrK, pa3BUTUKN NAHKTOHA U T.A4.
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Puc. 18. Bogo3abop ¢ norpyxHbIMu Hacocamu

1 — BOoAONpPUEMHbLIN OrONIOBOK; 2 — rpaBUUHO-LEO0EHOYHbIN PUNbTP; 3 — NUHUA eCTeCTBEHHOMN
noBepxHOCTU 3emnu; 4 — KpenneHue oTkoca (KameHHasi HAabpocka); 5 — HacocHasa cTaHuus; 6 —
HanopHbIN TpybonpoBoA; 7 — NOAroToBKa U3 WeOHA; 8 — Norpy>kHoW 3neKkTpoHacoc

Puc. 19. BopoxpaHunuwHbIn BoAo3abop
6alwleHHoOro TunNa

Puc. 20. BopoxpaHunuuwHbin GeperoBomn
Bogo3abop npu  Oonblion  amnnutype
Koneb6aHusa ypoBHs BoAbl

1 — 5 — ypoBHM BOAbl COOTBETCTBEHHO
MaKcUManbHbIW, HOpMalibHbIA NOAMNOPHbLIN,
exerogHom cpaboTku, MWHUMarnbHbIN,

KatacTpohmyeCKun MWUHUMANbHbIA; 6 —
CUPOHHBbIN BOAONPUEMHMUK; 7, 8 —
BOAOMNPUEMHUKA COOTBETCTBEHHO BTOPOro u
TpeTbero sipycoB; 9 — BogonpueMHbIN
konogeu; 70 — HacocHas CTaHUuA

B nocnegHee Bpemsi MOSIBUNUCL OTAENbHO CTosWMe BOAo3abopbl GalleHHOro Tumna ¢ MHOrosipyCHbIM
pacronoxeHMeM BOAOMPUEMHbIX OKOH (puc. 19), Hanpumep u3 p. B. TecbMbl Ans 3naToycTa; BCTPOEHHbIE B
TENo NNOTWHbI, Hanpumep M3 AHrapbl ans Wpkytcka, Enuces ons [OueHoropcka, a Takke 6Geperosble
BOAOXPaHWUNMLLHbIE BOA03a60pbl C BOAONPMEMHUKAMM Ha pasHbiX YPOBHSX (puc. 20) u ap.
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Puc. 21. Bogo3sa6op Ha EHucee

1 — 4 — ypoBHM BoAbl COOTBETCTBEHHO: MaKCMMalbHbIA 3aperysiMpoBaHHbIA, MUHUMalbHbIN,
MepTBOro o6bemMa, 6LITOBON ([0 3aperynupoBaHusa); 5 — cunbTpylowmn oronoBok; 6 — cpaboTka
Gepera; 7 — BogonoABOAsWAA LWTONbLHA; 8 — BoAonpueMHas Kamepa; 9 — CKBaXWHbl C
norpyHbiMu Hacocamu; 70 — HacocHas CTaHLMA

KomnnekcHoe pelleHne 3agad rmapoTeXHUYECKoro CTPOUTENbCTBa M BOOOCHAOXEHMS, B3aMMOYBSA3Ka
CPOKOB BO3BeeHNs OOBbEKTOB MO3BONWIN B pse CnyvyaeB NOCTPOUTb BOAOXPaHUNULLHbIE BOAO3abopkl Ha
HEe3aTOMMEHHbIX OTMEeTKax (OO0  3anofIHEHUS!  BOOOXPAHMWIIMLL), YTO  CYLLECTBEHHO  YMEHbLLUMITO
NPOLOIMKUTENBHOCTL CTPOMTENBCTBA M CHU3WIO KanuTanoBnoxeHus. Tak, Bogosabop Ha EHucee (puc. 21)
ObIST NOCTPOEH He3adosro Ao 3anofHeHnsa Bogoxpanunuwa KpacHosipckon N9C Ha oTMeTKax, 3HaunTEeNbHO
npeBbiWaLLnX ObITOBLIE OTMETKM YPOBHS BOAbI B PEKE, YTO MO3BOSUIIO MPUMEHUTL HOBbIE KOHCTPYKTUBHBIE
peweHus n cnocobbl cTpouTenbcTBa Bogo3abopa. BmecTo camoTeyHbix TpybonpoBogoB 6bin caenaH
TYHHEMb BbICOTOM 2,5 M U AnNuHOW 86 M, BbIMNOMHEHHbIA LUTONBHOM MpOXoAakon Ha rnybuHe go 30 m ¢
BHYTPEHHMM KpernfeHnemMm CTEHOK. 3akaHuMBaeTCs TyYHHeNb BOOOCOOPHOM KaMepou, B NepPeKpbITUE KOTOPOW
BXOOAT obcagHble TpyObl CKBaXMH C YCTAHOBIIEHHBIMW B HUX MOTrPYXHbIMW HAcOCaMW; Hag CKBaXKMHaMWU
cOenaH Ha3eMHbI NaBWUMNbOH C YCTAHOBKOM TaM 3HEpreTMyeckoro obopyaoBaHWS; Ha BXOAE B TYHHEMb
NOCTPOEH ene3o0eTOHHbIV OronoBoK C hunbTpytowen obebinkon. brnarogapa OTCyTCTBUIO MOATONMEHUSA
CTPOUTENbBHON MNOLWAaAKN AOCTUIHYTO BbICOKOE KayeCTBO BCEX CTpOMTENbHbIX paboT. B kopoTkuid cpok bbin
MOCTPOEH aHamnormyHbli Bogo3abop Ha ApTEMOBHE, TOSIbKO BMECTO MPOXOAKW LUTOMbHW 34ECh YIOXMIN
TpyOy amameTpom 2000 MM 1 HENOCPEACTBEHHO B HEE YCTAHOBWITM MOTPYXXHbIE HACOCHI.

WHTepeceH Bopo3abop w3 BopoxpaHunuwia UYupkerckon [FOC Ha p. Cynak, cnyxawmi gns
BogocHabxeHus BywnHakcka. Boposabop ©eperosoro Tuna npegcrtaBnsieTr coOOM MpobuThbIn B CKamnbHbIX
nopogax TyHHeNb NPOTSXEeHHOCTbo 60 M M nnowagpto ceveHus okono 17 M, B KOTOPbLIN C NOBEPXHOCTU
npobypeHo 15 ckBaxuH rnybuHon 60 M. Bxog B TyHHENb MEPEKpbIT, Kak Ha OObIYHOM BOAOMPUEMHMKE,
pelweTkon n cetkon. CKBaXuMHbl OObEOWHEHbI B TPU KyCTa, KaXabli M3 KOTOPbIX BKMAOYaET 4eThbipe
BOOOMNOABEMHbIE CKBaXWHbI AvameTpoM no 600 mMm C apTeanmaHckumm Hacocamm Tuna ATH un ogHy
CkBaXuHy ans obcnyxusaHus gnametpom 1200 mm (ana cnycka Bogonasa). lMpu 3anonHeHwn BOAO-
xpanunuwa go HIMIM BogonpMeMHUK HaxoauTcs Ha rnybuHe 55 M, npu MakcumanbHoOW cpaboTke ypoBHA —
15 M. Ha Takon rnybuHe BogonpmeMHUK He NoABEPXKEH BO3AENCTBMIO BOITHOBLIX NMPOLECCOB.

Takum oOpas3om yaanocb MCKIIOYMTb HEoOXOoOUMOCTb CTpouTenbcTBa GeperoBoro konogua 6ombLion
rnyouHbl. 3kcnnyatauuss Bodo3abopa Ha MNPOTSHKEHUM HECKOSMbKUX JeT NoATBepXAaeT €ro BbICOKYH
TEXHUYECKYIO U CaHUTaPHYIO HAOEXHOCTb.

MonoOXUTENBHBIN ONbLIT YCTPOWCTBA M 3KCMnyaTauum Bogo3abopa ns BogoxpaHunuia Yumpkenckon MN9C
yYTEH MpW MPOEKTUPOBaHMM U cTpouTenbcTBe MuatnuHckon '3C, criegyrowlern B kKackage rmapoysroB Ha
Cynake. 3gecb NpuHAT eguHbld BogonpueMHuk and MN9C 1 BOAOCHabXEeHWs HaceneHHbIX MYHKTOB, OT
KOTOpOro Boga MNPOXOAMT MO BblpyONEHHOMY B CKane HarnopHOMY TYHHEN AMamMeTpoM 6 M u
NPOTSPKEHHOCTBIO 2,5 KM [0 YpaBHUTENBHOIO pe3epByapa. V3 pesepByapa 0TXo4aT caMOTeuYHble BOAOBOAbI
rpynnoBoro Bogonposoa ans ropogos Kusuntopt, Maxadkana, Kacnuick, M36epball, XacaBblopT 1 MHOMMX
CenbCKMUX HacemneHHbIX NYHKTOB, SIBNAOLLErocs no cyLectsy obbeanHeHHbIM BogonpoBoaoM [larecTtaHa.

Momnmo ypobcTBa CTpoMTENbCTBA TakMX BOAO3abOPOB OHWM  UMEKT elle U CYyLIeCTBEHHble
TEeXHoMormyeckne npemmyLlecTsa. brnarogaps pacnonoxeHmo BOOONPUEMHbBIX OKOH Ha BOonbLUMX rnyBuHax
obecneunBaeTcs BO3MOXHOCTb MOMyYeHUs BoAbl BbICOKOrO KadecTBa. Tak, Ha Bogo3abope 13 Ynpkeickoro
BoZoOXpaHunuwa Boga cootsetctByeT FOCT 2874 — 82 6e3 kakon-nmbo o4UCTKKU, N Nepen nogadven notpe-
ouTenam ee TomnbKO XrnopupytoT. MoaTomy oTnana Heob6xoaUMOCTbL CTPOUTENBLCTBA BOAOOUYUCTHOM CTaHLMM,
npeaycMOTPEHHON NPOEKTOM.

Mo npoekTty NMnpokomMyHBOAOKaHana Ha KybaHckoM BogoXpaHunuvLie nocTpoeH Bogo3abop Anst rpynnbl
ropogoB Kaskasckux MuHepanbHbix Boa. bonblias amnnuTtyga konebaHus ypoBHSA BOAbI B BOOOXPaHUNMLLE
(15 ™), uHTeHcuBHOe BONHoobGpasoBaHMe u nonorne Gepera obycnoeBunu Gonblyto (6onee 500 ™)
yOaneHHOCTb BOAOMPUEMHOro Komogua € HacocHow cTaHuuwen | nogbema oT ypesa Bogpl npy MTHB un



fonbluyto rnMyOGuHY 3anoXeHusa noaBoAaswmx TpybonpoBogoB. B cBs3n ¢ 3TMM coeaMHEHME OrofloBKOB C
OeperoBbiM KOMOALEM OTNMYAETCHA OT OOLLENPUHATBLIX peLleHuin: Ha ydactke okorio 100 M OT oronoBkoB
YIIOXEHbl CaMOTeuYHble cTanbHble Tpybonposoabl anametpom 1400 mm, a ganee Ha y4yactke 526 m —
LLIMTOBOM NPOXOAKON NMOCTPOEHbI ABa TyHHensi. CamoTedHble TpybonpoBoabl YNOXEHb! OTKPLITbIM CIOCOGOM
B NoABoAHble TpaHweun rmybuHon o 6 m. TyHHenu NpoxoadaT Ha paccTosHuM 14 M oguH OT ApYroro Ha
rnybuHe 8,5..18 ™M, wumewT BHyTpeHHun pamametp 1700 mm u yknoH 0,008, 3akpenneHbl OHM
Xene3obeToHHbIMK GriokaMu-obonoYkamm C YCTPOMCTBOM BHYTPEHHENW MOHOMWUTHOW GeTOHHON pybGaluku
TonwmHon 210 mm. OronoBku pactTpyOHOro TMna NOAHATLI Ha BbICOTY 4 M Ha 4HOM BOL4OXPaHUMLLA U onu-
palTcs Ha pamHble MeTannuyeckve onopbl. [OMUMO COpO-yAEepPKMBAKOLWMNX PELLETOK OHM OCHALLEHbI
pbI003aLLMTHEIMU CETKaMM.

lMoBceMeCTHOE UCMOMb30BaHWE MarnbiX PeK, Kak NpaBwurio, C 3aperynMpoBaHMEM CTOKa W YBENUYEHWE
oTbopa BOAbl M3 HMX pPacWUPWUIIO CTPOUTENBCTBO MPUMIOTUHHBLIX BOJO3abopoB, noTpeboBano
NPVHUMNMANBHO HOBBIX PELLEHMI KakK B YCTPOMCTBE camux Bogo3abopoB, Tak M B perynMpoBaHnn ctoka. H.
B. EpecHOBbIM Ansi 0OQHOro M3 NPOMbILLUIIEHHBIX OOBEKTOB C DOMbLUMM BOAONOTPeGneHnemM paspaboTaHa cu-
cTemMa BOOOCHabXeHUs C YeTbipbMs MPUNAOTUHHBIMU BOA03abopamu, pacrnosioKeHHbIMW NocneaoBaTenbHO
Ha oaHou peke. PerynupoBaHue CTOKa AN BCEX YeTblpex BOA03abOpPOB OCYLLUECTBMASETCS OOHOW
BOLAOXPaHWUIMULLHOW NITOTUHON, B TO BPEMS Kak MpU HUXE pacrofioKeHHbIX MO TEeYeHUIo pekn Bogo3abopax
coenaHbl  obrneryeHHole  BOAOMOABEMHbIE NMOTUHBLL. Pycrno peku KCMoMb30OBaHO B KayecTse
BOOOMOABOASLLE-TO KaHana, YTo MO3BOMMIIO WUCKIIOYUTbL CTPOUTENBCTBO BOAOBOAOB. [MogobHasa cuctema
BOLOCHAOXeHMS MOCTPOEHA, B YACTHOCTK, Ha p. Benon. AKOHOMWYHOCTb TAKOro peLleHns OYeEBMOHA.

YcoBepLUEHCTBOBaHbI BOA03ab0pbl ¢ (OUNBbTPYIOLLMMM BOAONPUEMHMKAMN, U30aBHA NPUMEHSIEMbIMU Ha
pekax Cubvipu. Hapsgy C¢ TpaguMuUMOHHBIMW OrofloBKaMM C KaMeHHOM OOCLINKOW Cendac cranu LUMPOKO
NPUMEHATb NOAPYCMNOBbIE ranepen, MUNbTPYyOLLME APEHbl B CKarbHOM FPYHTE, AOHHbIE BOAOMPUEMHUKU C
duneTpytowmmm kaccetamm n 1.4. A. C. O6pasosckum u KO. V. BOoBuHbIM MccregoBaHbl BOMPOCHI
KonbmaTauuMn TakMx BOOOMNPUEMHWKOB W MNPEANOXEHbl MeTOAbl BOCCTaHOBMEHUS BOAOMPOHULAEMOCTM
punbTpoB. OCOBEHHO MHOrO TakMx BOOO3abOPOB MOCTPOEHO B CUCTEMAX KENe3HOOOPOXHOro Wu
NPOMBILLIIEHHOrO BOAOCHabXeHust (Hanpumep, Ha p. LUupe B Xakacckon aBTOHOMHOM 06nacTu) Ha
BOAONpOBoAax Manow npoussogutensHoctu. ObecneunBas Marnble BXOOHbIE CKOPOCTM MNOTOKA, OHM
okasanucb bornee yctonumebiMK 4nsi paboTbl B CNOXHbIX YCOBUSIX (Manble rnyOuHbl B UCTOYHUKE, LUYFOXOA,
necocnnas un T.4.).

YacTto ounbTpyolme BOOONPUEMHUKM YCTPaMBatOT C MOTOSIOYHEIM MPMEMOM BOAbI U 3arnybnsatoT B HO
pekun. MNMoBepx BOAONMPUEMHOWN peELUETKM OO YPOBHA [OHA YKMagblBalOT crio unbTpylowero martepuana
(OTCOPTMPOBaHHBIN FPaBuiA, ranevyHUK HacbINMHOW WK YIOXEHHbIA B KacceThl). ViHorga Takve Bogo3abopbl
yCTpamBalT C pacyeTOM He TONbKO (PUNbTPYIOLLEro, HO W OTKPbITOrO MNpuvema BOAbl C B3aWMHbIM
pes3epBMpOBaHNEM BOOOMPUEMHUKOB. Tak, Bogo3abop Ha p. benokypuxa Ha Antae, umes OTKpbITLIN BOOO-
npvem Yyepes AOHHbIE PELUETKN, B MEPUOS NaBOAKOB NepeknoyaeTcs Ha unbTpyoLWMIiA NpUeM Boabl Yepes
rpaBuHy0 OBCLINKYy M OOKOBblE OKHa TOro e OrofioBka, NpUYEM MOTOMOYHbIE BOOOMPUEMHbBIE OKHA B
nepuog naBofdka MOryT 3aKpbiBaTbCs CrieumanbHbIMU KpblKaMu. Takast KOHCTPYKUMS OrofnoBka Mo3sonsier
yCTaHaBnMBaTb TEXHOMOrMi otbopa BoAbl C Y4ETOM He TONbKO 6ecnepeborMHOCTU BOAOCHAGXEHUs, HO ©
npeaBapuUTenbHON OYUCTKM BOAbI. AHANMOrMYHbI BO403abop 3anpoekTmpoBaH Ha p. ToMb.
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Puc. 22. HoBbIn Bogo3abop KOBLIOBOro Tuna Ha O6m

BogonpuemHbie KOBLUM, MOCTPOEHHbIE B paccMaTpuBaembli Nepuos B CUCTEMax KOMMYHarbHOro
BogocHabxeHnsa B Owmcke, Hoeocubupcke, Apmasupe, Kemepose, bapHayne, MexaypeyeHcke wn ap.,
BbINOSIHEHbI C CaMOMNPOMbLIBAKOLLMMCA BXOAOM Ha ocHoBe wuccrnegosanni BHUW BOOMEO (A. C.



O6pa3soBckuii). bnarogaps aToMy [OCTUrHyTa HagexHas 3awmTta BOAONPUEMHMKOB OT BO3OEVCTBUS
HaHOCOB W LWYrM W, crnefoBaTenbHO, MoslydeHa OcCHoBa Ansi Ooree LUMPOKOro MpUMEHEHWst KOBLUEW B
KOMMyHarnbHOM BogocHabxeHun. KoBLioBblie Bogo3abopbl 3anpoeKkTMpoBaHbl B nocneaHve rogsl ans Tynebl,
KanuHuna, CapaHcka, Ydbl u gp.

CoBepLueHCTBOBaHME KOBLLEN Hanmboree YeTKo NMpocnexmBaeTcs Ha Bogo3abopax n3 pek Tomb n OO6b,
roe no ncrevyeHnn 50-neTHero nepunoaa noABUITOCb nx TpeTbe NMoKoneHune. COBpeMeHHbIe
camonpombliBaoLmecs koewn (puc. 22) psgom ¢ koswamu 30-x rogoB O0MbLION NPOTAXKEHHOCTU C He-
3artonndaemMbiMn  orpakgarownmm ,D,aMﬁaMI/I Ha Bcen ux OonuvHe, B OTAENbHbIX CnydYadx C OBYCTOPOHHUM
BXOAOM BOAbl OTNMYAIOTCA rMAPaBNNYECKUM COBEPLUEHCTBOM, MEHbLUMMKW obbemamu 1, cregoBaTernbHO,
3KOHOMWYHOCTBIO CTPOUTENLCTBA. B psage criydaeB HOBble KOBLUM NPUMbLIKAKOT K CTapbiM, YBA3bIBAsCb C
HMMMW KOHCTPYKTUBHO U TEXHOJOMMYECKH, T.e. NOSABUIIUCH CNapeHHble KOBLUK, Korga BepxoBas Aamba paHee
MOCTPOEHHOrO KOBLUA CTAHOBWUTCS HWM30BOW AaMOOW HOBOro, a CTpyeHanpaBnsAloLMe COOPYXEHUS MOryT
nmeTb obLee HasHayveHne.

KpynHbIX OCrOXXHEHU B paboTe KOBLUOBLIX BO403abOpPOB HOBbLIX KOHCTPYKUUIN He Habntogaetcs. bonee
TOro, B psige cny4vaeB oTnana HeoOXOAMMOCTb €XErofHOW YMCTKM KOBLUEW OT HAHOCOB. Tak, KOBLUM Ha
Bogonposogax Mexay-pedeHcka n OCUMHHMKOB HagexHoO npopabotann 6e3 npodunakTUYecKon YUCTKM
OKONo 7 neT, a KoBL HoBocubupckoro sogonposoga — 5 net. K koHUy neTHem mexeHun Ha Mexpgy-
peyeHCKOM KoBLUEe HabrogaeTcsa OTNOXeHWe HaHOCOB B pycrie (nepeq BXOAOM B KOBLU) B BuAe NecHaHoM
KOCbl 3a LUNOpPOM BepxoBoW AamObl. VIHOraa aTy Kocy yaanstoT C NOMOLLbK 3KCKaBaTopa-gparnarnHa, Ho
fonbluen YyacTbld OHa pasMbiBaeTCs NaBOAKOBbIMU MoTokamu. OAHAKO TEXHONOrM4eckoe COBEPLUEHCTBO
BHOBb MOCTPOEHHbIX KOBLUEN He MWCKMoYaeT MOMHOCTb HeobXoaMMOCTU WX MNEePUOAUHECKON YMCTKM.
HabntogeHns nokasbiBaloT, YTO €CNKN KOBLUM He YNCTUTb 5...7 NMeT, OHW Ha4YMHalT MHTEHCUBHO 3apacTaTtb
BbICOKOPOCHbIMX TpaBamm M KycTapHuUkoM. OuyeBMOHO, 3KCMiyaTauus KOBLUEM B 3TUX YCnoBusax Tpedyer
JanbHenLero coBepLUEHCTBOBAHNS.

6. PeKOHCprKLWIﬂ n yBernimnyeHme npon3BoauUTesiIbHOCTHU BO,CIO3360pOB

OpHa uv3 3agad oguHHaAgUaTOW NATUNETKM — MOAEPHM3auus U TeXHUYEeCKoe NepeBOoOpYXEeHue
OeVCTBYIOLWMX NpeanpuaTuid. NpuMeHuTensHO K Bo403abopHBIM COOPYXXEHUSAM 3TO O3Ha4yaeT peannsauuio
TaknX WMHXEHEPHbIX peLUeHWi, KOTOpble MOBLIWAT HadeXHOCTb paboTbl BOA03abopoB U, criegoBaTensHoO,
[atloT BO3MOXHOCTb BecnepebonHoro otbopa He TONbKO pacyYeTHOro, HO U AOMNONHUTENBHOMO pacxoaa BoAbl.
Boao3abopHble COOpPYXXEHUST pacCyMUTLIBAKOT, KaK y)Xe OTMe4variocb, Ha camble HeOnaronpusaTHbIe YCroBUSA
paboTbl. CnegoBaTenbHO, ECNY OCYLLECTBUTL MEPbI MO YIYYLLEHWIO YCITOBUIA paboTbl Y CHXKEHUIO CTEMNEHU
oTpyLaTeNbHOro BO3OENCTBMSA NPUPOOHBIX U Apyrux chakTopos, To Bogo3abop moxeT paboTtatb ¢ GonbLuon
HaJEeXHOCTbIO U AaXe C YyBENTMYEHHON NPOM3BOAMTENBHOCTLIO.

W3 npakTuku akcnnyataumm cuctem KOMMYHarbHOrO BOAOCHa0XeHNst M3BECTHbI MHOTOYMCIIEHHBbIE PaKThl
MogepHu3aunm BOA03abOpHbBIX COOPYXEHUN C YyBENWYeHWem KX npousBoauTenbHocTM B 2..3 pasa no
OTHOLLIEHMIO K pacyeTHoW 6Ge3 OGomnbLuMX AOMOSNTHUTENbHBIX KanuTanoBnoXxeHun (Bogo-. 3abopbl B eHse,
HoBocunbupcke, HoBoky3Heuke, Vckntume). B cBsI3M C 9TMM NPOEKTUPOBAHMIO M CTPOUTENBLCTBY HOBOIMO
Bogo3abopa OOMKHO MpefdllecTBoBaTb U3YyYeHWE COCTOSHUSA CyLLecTBYOLWMX BOA03abopoB, YCNOBUA UX
aKcnnyaTaumm u BO3MOXHOCTEN PEKOHCTPYKUMM. BOmnblioro BHUMaHWS 3acnyxuBaeT NPOV3BOACTBEHHbIN
ONbIT MNOBbIWEHNS HagexHocTM paboTel Bogo3abopoB. Ha puc. 23 paHbl CXeMbl MpaKTUKyeMOW
PEKOHCTPYKLMN peYHbIX BOA03ab0opOoB.



Puc. 23. CxeMbl peKOHCTPYKLUM pevHbIX BoAo3abopoB

1 — BoAonpueMHble OroJIoBKM; 2 — camMoTeuyHble UM cUOHHble NMUHUK; 3 — GeperoBowm
Konogeu, CMeLleHHbIA C HACOCHOW cTaHuuen | nogbema; 4 — pacTpyOHble OronoBku; 5 — Bogonpm-
€MHbI KOBW; 6 — OeperoBoM BOAONPUEMHUK; 7 — coOeAuUHUTENbHbLIN TpybonpoBoa Ans
nepeksilYeHUsi BOJOBOAOB; —nepBOHa4YaNnbHbI€ COOPYXKEHUSl; ---------- — COOpYXeHus
nocneayoLwero pasBuTusA

Mpu obwmx BnaronpusaTHbIX ycroBusx paboTbl Bogo3abopa Mpou3BOAUTENLHOCTb €ro MoXeT OblTb
yBenuyeHa nyTemM 3aMeHbl HaCOCHO-3HepreTuyeckoro obopynoBaHust (pasymeeTcs, Npu  Hanmyuum
COOTBETCTBYIOLLEN MPOMNYCKHOW CNOCOBHOCTM BCEX KOMMYyHMKaUWA), a Takke npodunakTuyeckmx
MepOonpUATUIA Ha BOAONPUEMHMKAX (pacumcTka pycna, yrnybneHue nepekaTos, wyrosawmTa v T. 4.). OgHako
34ecb BO3pacTaloT BXOOHblE CKOPOCTM MOTOKA B BOAOMPUEMHbLIX OKHAX, 4YTO MOXeT npuBECTU K
HenpeaBMAEHHbIM  OCMOXHEHUSIM Ha Bopo3abope. BcrneactBne 3TOro BO3HMKAET HeOOXOAMMOCTb
pacLMpeHns UnNn yCTpoNCTBa AOMNONHUTENbHBIX BOLONPUEMHbIX OKOH, YTO TpebyeT bGonblunx TpygosaTpar.
Mpwn BbINONHEHMM paboT B GeperoBom KorbLe Ha 0gHOM M3 Bogo3abopos HoBocmMbupcka no npeasnioXeHuto
akagemuka M. A. JlaBpeHTbeBa Obinm NPUMEHEH B3PbIBHOW METOA C MOMOLLbI KyMYMATUBHBLIX 3apsidoB,
Onarogaps Yemy B OecATKM pa3 Obiny COKpalleHbl CPOKM MpOoM3BOACTBa paboT MO PEKOHCTPYKUMM U UX
TPYAOEMKOCTb. TakMm e cnocobom Bbinm ycnewHo BbINOMHEHbI AHOYrMybutensHble paboTbl B CKkarb-HOM
rpyHTE.

Yawe Bcero Hapsigy C 3aMeHon obopydoBaHus TpebyeTcs CTPOMTENBLCTBO  AOMNOMHUTENbBHbIX
BOAOMPUEMHUKOB, CaAMOTEYHbIX WU CUMOHHBLIX FNMHWIA W  HaMOpPHbIX BOAOBOAOB, KOTOPOE MOXET
OCYLLEeCTBMATLCA B 3aBMCMMOCTU OT MECTHbIX YCNoBuMA no cxemam 23, a unn 23, 8. [JononHuTenbHbIN
OrofiloBOK MOXeT ObiTb BbIHECEH Jarnblle B PYCrio Peku unm, HaobopoT, npubnmkeH K Gepery, Tak Kak 3a
NpefLlecTBYOWMIA Nepuod aKcnfyatauunm Bogo3abopa MOryT WM3MEHUTBbCA TMOPOSIOrMYeckue YCroBws,
TpeboBaHNst ApyrMx BOA4OMNOMb30BaTeENEN, NOABUTECA HOBbIE KOHCTPYKLMM BOAOMNPUEMHUKOB U T. A. Takas
PEKOHCTPYKLMSA OCyLLeCcTBIeHa Ha BogonpoBodax CeepanoBcka, Omcka, Tomcka, bapHayna, B pesynbTate
4yero B KOMMIEKce ogHoro Bogo3abopa gencTByeT oo 5 u 6onee BOLONPUEMHbBIX OronoBkoB U 2...3 6epero-
BbIX Kosioaua.

MpakTuka aKkcnnyatauun noaTBEpPXAAeT, UYTO HanuMume [axe MpocTenwero AOonOMHUTENbHOro
BOAOMPMEMHMKA (TUMNA He3alUMLLEHHOro pacTpybHOro oronoBka, puc. 23, 8) B aCTpeMarbHbIX YCIOBUAX
Nno3BonsieT NpeaoTBpaTUTb NOSHYH OCTAaHOBKY Bogo3abopa.

Ecnu no kakMM-nnbo npuyumHam panbHenwwas SKcniyataumsi pycrioBbiX BOAOMPUEMHMKOB HEBO3MOXHA
WNN KpanHe 3aTpyaHeHa, PEKOHCTPYKUMIO BoAo3abopa MOXHO OCYLLECTBUTL C YCTPOMCTBOM KOBLUA MO CXeme
23, 2 vnu noaeoadwen npopesun. B npoTMBONONOXHON cuTyaumu, Korga 3abop Bogbl y 6epera cTaHOBUTCH
HEBO3MOXHbIM (Hanpumep, no MpUYMHE MHTEHCUBHOTO OTIIOXEHMSI HAHOCOB, MOHWKEHUS YPOBHSA BOAbl B
peke n T.4.), NPOBOOSAT PEKOHCTPYKUMIO BOgo3abopa nyTeM CTPOUTENbLCTBA OOMOSHUTENBHOrO PYCrOBOro
3aTONSIEHHOro BogonpmMeMHuka no cxeme 23, 4. Korga e BO3MOXHOCTM 3aMeHbl HACOCHO-3HEPreTUYECKOoro
000pyaoBaHNA ucYepnaHbl, OCYLLECTBMSIETCS CTPOUTENBbCTBO AOMOSNTHUTESNbHBIX HACOCHbIX CTaHuui |
nogbema (puc. 23,6 n 23, a) ¢ NepekntoYEeHNAMN Ha HaMopPHbIX, a MHOTAAa M Ha BCacbIBalLWUX BOAOBOAAX.
Hocturaetca, Takmm o06pa3oM, B3aMMHOE pe3epBMpPOBaHWE HACOCHO-3HEpPreTMYeckoro obopyaoBaHUA
HACOCHbIX CTaHuuMi. lMpn cTponTenbCTBE AOMONHUTENbHBLIX BOAOMNPUEMHUKOB LEeNecoodpasHo NPUMEHSTb
bonee coBeplUeHHble AN AaHHbIX YCMOBUIW TUMbl OrOMIOBKOB (C BMXPEBbLIMU KaMepamu, unbTpyoLime u



T.0.), Onarogapsi YeMy [OCTMraeTcsi He TONIbKO YBENMYEHUE MPOU3BOAUTENBHOCTU, HO W MOBbILEHWE
HaZeXHocTu paboTbl Bog03abopos.

Hago oTMeTnTb OwmnbKM, YacTo BCTpeYarolmMecs Ha NpakTuke, Koraa CTPOMTENbCTBO AOMOSTHUTENbHbLIX
OroOfioBKOB MPUBSA3bIBAIOT K AEWACTBYIOLMM CaMOTEYHBIM UMM CU(POHHBIM NIMHUSAM, pacCyYnTbiBasi OAMHAKOBO
MCMNomnb30BaTh KaK NPeXHUe, Tak U HOBble BOOOMNPUEMHUKN. [1OCKOMbKY CONPOTUBMNEHUE ABWXEHUIO BOAb! OT
pa3HbIX BOAONPUEMHUKOB NMPU 3TOM HEOAMHAKOBOE, OrofioBku 6yayT pabotatb ¢ pasHON MUHTEHCUBHOCTLIO U,
cnepoBaTtenbHO, C pPasHOW YCTOMYMBOCTBIO 3abopa Boabl. PaboTy OrosioBkOB B 3TOM Cry4ae CrOXHO
NpoKoHTponuposaTtb. M nostomy Gonee LenecoobpasHO CTPOMTENLCTBO AOMOMHUTENbHbBIX OrOfIOBKOB C
CaMOCTOSATENbHLIMU CAaMOTEYHBLIMU UNN CUEOHHLIMK TpyBonpoBogamu.

BTopoi xapakTepHon ownbkon SBnsieTcs NoACOEAMHEHNE CaMOTEYHbIX TPYOONPOBOAOB K BCaCbIBAIOLLMM
NNHUSIM HacoCOoB, MUHYSI BOOOMPUEMHbIE KaMepbl U COpOyAepXMBalo-LLUMe CeTku. To u gpyroe pelueHue
MOXET paccmaTpMBaTbCHA Kak BPEMEHHasi Mepa, HO He KaK CpeACTBO YBENUYEHUs MPOU3BOAUTENBLHOCTU
Bofo3abopos. [daxe B OTHOCUTENBHO OnaronpuATHbIX ycroBusix (Hampumep, Ha Bomre B Bonrorpage)
paboTa BOOOMNPUMEMHUKOB B pPEXMME BCacCbiBaHWS COMPOBOXAAETCA OCIOXHEHNSIMW, BbI3bIBAEMbIMU
BOBJIEYEHNEM HAHOCOB U BCEBO3MOXHOIO PEYHOr0 MyCOpa HEe TOMbKO B HACOCHble CTaHUuMu, HO M B
BOLAOOYMCTHbIE COoOopyXeHus. OnpaBgaHHbIM MOXET OblTb NULLb BPEMEHHbBIN MEepPeBOn BOOOMNPUEMHMKA Ha
BCaCbIBAKOLLMIN peXum paboTbl, Hanpumep, Npy 3MMHEM YCTOMYMBOM fieoCTaBe U HU3KOM rOpu30oHTe BOAbI K
peke, Koraa He BO3HMKAET KakMx-NMbo nomex, YTo NMOATBEPXAaeTCa OMnbiTOM JKcnnyaTaumMm Bogo3abopa us
JleHbl B AkyTcke.

MaccoBoe rMapoTEXHUYECKOE CTPOUTENBCTBO B HALLEW CTPaHE CyLLECTBEHHbIM OOpa3om MOBASAMO Ha
ycnoBusi 3abopa BoAbl U3 PEK U TEXHOIOTUIO €€ OYUCTKM. VIBMEHUNCS peXuM HAHOCOB, LLYroNeAoBbIA PEXNM
pek, BO3pocna UBETHOCTb M YMEHbLUUIacb MyTHOCTb BOAbl, @ Takke U3MEHUNCH ee coneBoi coctas. Bce
3T0 MOTpeboBano CylWeCTBEHHON KOPPEKTUPOBKM paHee MPUMEHSAEMbIX PELIEHUA MO YCTPOWCTBY W
3KCMnyaTaumm He TONbKO BOA03abOpOB, HO M CTaHLMIM OYMCTKM BOAbI, IMyOOKOro nsyy4yeHuss ocoGeHHOCTEN
3abopa BoAbl U3 BOOOXPAHUITULLL.

MHorouncrneHHole ¢akTbl nepeboeB B paboTe BoA03abOpOB Ha psiae BogoXpaHunuuy, obycrnoBunu
HeobXxo4MMOCTb HaTypHbIX M nabopaTopHbix uccrnegoBanuin. Bo BHUKA BOOMEO A. A. CMMpHOBbIM
BrepBble ObiNM geTanbHO MccrnedoBaHbl BoAo3abopbl Ha KaxoBCKOM BOOOXpaHunuile, nogseprabLUMecs
HEeNpOrHo3nMpoBaHHOMY LLIYrorneA0BOMY BO3AENCTBUIO C nepebosimu B nogayve BoAbl. 8T nccneaoBaHHbIX
34ecb BOA0O3aboOpoB MMEKT aHanorMyHoe YCTPOWCTBO — BOAOMNPUEMHUKM (3aTOMNSEHHbIE OrOfioBKK)
pycnosoro tuna ¢ 6eperoBbiMK Konoauamu, caMmoTeYHbIMU U CUPOHHBIMU NOABOAALLMMM TpyGonpoBoaamm
npoTshkeHHocTb 10...560 M. OronoBkn pacnonoXeHbl Ha rnyouHe 1...14 M OT pacyYeTHOro ypoOBHS BOAbl U B
OCHOBHOM B 3alLMLLEHHbIX OT BOJTHOBOrO BO3OENCTBUS akBaTOpusix. Tem He MeHee BCE OHU B BonbLuein nnm
MEHbLLEN CTENeHW MCMbITbIBANu oTpuuaTenbHoe Bo3gencTtBue nubo wyrn, nubo HaHocoB. Bosgencrteue
LIYrM HAYMHaNo NPOSBNATLCS, Kak NpaBuro, NpyM CKOPOCTK BeTpa v>5 m/c n Temnepartype Bo3gyxa t< — 6°C.
O6paTHaa npombiBKa M faxe MpogyBKka BOAONPMEMHMKOB TFOPSYMM BO3OYXOM HE YCTpaHsnu 3TOoro
Bo3gencTBus. Ha HekoTopbix Bogo3abopax Habnwoganocb WMHTEHCMBHOE BOBMEYEHME MIIAHKTOHA.
Wccneposanns A. A. CMupHOBa nokasanu, 4to onpegenstowym ¢akTtopom B AaHHOM Cryvae SABnSTCS
BOonbbeperoBble TEYEHUS, Bbi3bIBAKOLIME OTpULIATENbHbIE MOCNEACTBUS MPU KaKOM-TO ONpeaerieHHOM Ha-
npaeneHumn BeTpa. NHorga oTpuuatensHoe BO3AENCTBME OKasbiBalOT TaKKe rpaguMeHTHble, MMOTHOCTHbIE U
KOMMeHCcaunoHHble TeyeHnst. CKopoCcTb BOONbOEPEroBbIX TEYEHUn MOXeT gocturaTth 1...2 mM/C Ha nonormx
OeperoBbix CKMOHax M 00 3 M/C — Ha KpyTbiX. JlMwb Tam, rge BOAOMPUEMHbIE OrOMOBKM Haxo4AWNUChb 3a
npegenamMm 3oHbl BOONbOEpPEroBbIX TeHeHUn, Bogo3abopbl paboTany ycTon4mBO.

Bo3HuKaloT Takue TeyeHus B MpubOOMHLIX 30HaX MO4 BO3AENCTBMEM BOSH, MOAXOAAWMX K Oepery nog
ocTpbiM yrnom. Ha narndax 6eperoBoro ckrnoHa HanpaBneHue BAONbLOEPEroBoro Te4eHUs OTKIOHSIETCA OT
Bepera, a cOpMMPOBABLLMINCSA MOTOK TPaAHCMOPTUPYET Ha GonblumMe rnyOouHbl HAHOCHI, LWYTY, MAaHKTOH U
T.0. (puc. 24). OkasaBwmecs B 30HE pacnpoCTpaHeHWst 3TOro MOTOKA BOAOMPUMEMHUKMA KaK pa3 wu
UCMbITBIBAOT OTMEYEHHBIE BbILLE OCMOXHEHMS. Ha ogHOM 13 Bogo3abopoBs, NOABEPraBLUMXCA BO3LENCTBUIO
Wyruv, 661110 BbISBNEHO OTIIOXEHWE HAaHOCOB Yy BOAOMPUEMHOrO OrosfioBka B Bue KOHyCa BbIHOCA C BbICOTON
rpebHs 5,5 M, BbITAHYTOrO B HanpasfeHny BoONb0eperoBoro Te4eHus.

OuyeBnaHoO, 4TOObI M3bexaTb BO3AENCTBMS BOONLOEPEroBbIX TeYeHUMN HeobXxoaMMo pacnonaratb
BOAOMPUEMHMKN BHE 30HbI MX PacnpOCTPaHEHMS NN NPUMEHSTb CneunanbHble COOPYXXEHUA N YCTPONCTBA
(wnopsbl, ByHbI), n3MeHsLWMe HanpasneHne eaonbbeperoBoro tedeHus (puc. 24). CTpouTenbCcTBO TaKMX
COOPY>XEHWI Ha AeNCTBYIOLLMX BOA03abopax MOXHO paccMaTpmBaTh Kak X PEKOHCTPYKLNIO.



Puc. 24. Baonbb6eperoBblie Te4eHUA Ha BOAOXPaHUITULHbLIX Bogo3abopax (no A. A. CMupHoBY)

a — BOAONpPUEMHUK NoaBepXKeH BO34eMCTBUIO BAONbLOepPeroBbIX Te4eHUn; 6 — BOAONPUEMHUK He
noaBepXXeH BO34eMCTBMIO BAONbOEeperoBbiX Te4eHUN; 8 — BAOJIbOE-peroBoe Te4YeHue Npu Hanm4uum
B3Bece-nepexBaTbiBalOLen wnopbl; 1 — BOAONPUEMHUK; 2 — noaBoAasilime TpyoéonpoBoabl; 3 —
6eperoBon konopeu; 4, 5 — Baonb6eperoBbie TeHEHUA NPU pasnUYHbIX HanpaBneHUAX BeTpa; 6 —
B3BecenepexBa-TbiBalLWas Wwnopa

Koraa e wnopbl nnun 0yHbl NOCTPOUTbL HEBO3MOXHO, PEKOHCTPYKLMS JOJDKHA BKIOYaTh, Kak M HA PeYHbIX
Bogo3abopax, CTPOUTENbCTBO AOMOSHUTENbHBLIX BOAONPUEMHUKOB BHE 30HbI BOONbOEPEroBbiX Te4eHun. B
noboM criyyae PeKOHCTPYKLUUM WU CTPOUTENbCTBY HOBbLIX BOA03abOpOB AOMKHO MpealwecTBoBaTh
JeTanbHOe u3ydeHne Tonorpaduyeckux ycnoBuin BogOeMa, HanpaBfieHW BeTPOB, YCNOBUA BOSI-
Hoobpa3oBaHUA U T. 4.

PekoHCTpyKLMS KOBLLOBbBIX BOA03abOpPOB, Kak U PYCNOBbIX, HEPEAKO OCYLLEeCTBNAETCHA 3aMeHON HAaCOCHO-
3HepreTu-yeckoro obopyaoBaHuWs cTaHuMn | noabema, a Takke CTPOUTENbCTBOM [OMNOMHUTENbHbIX
BOOOMPUMEMHMKOB B KOBLUAxX (Hanpumep, B Kemepose), YCTPONCTBOM LUYro- U HAHOCO3a-LUMTHLIX LUMOP U
CTpyeHanpaengawLmMx cTeHok. Ha BogonpoBoae KueBa peKOHCTPYKUMS KOBLUA MpoM3BedeHa C YyCTaHOBKON
NPOLONbHLIX pacnpefenuTenbHbiX CTEHOK, YTO 0Becneynno napannenbHo-CTPYNHOE ABMXKEHWE BOAbI B KOB-
e 1 yNy4YLIUIIo TEM CaMblM €r0 TEXHOMNOrMYECKNE BO3MOXHOCTM.

ji

| Puc. 25. KoBwoBbIn Boao3abop Ha

{ p.- Tomb
! ‘ 1 — HacocHas ctaHuusa | noabema;
—— [ 4 2 — BogonpueMHbIM Konogeu; 3, 4 —
— COOTBETCTBEHHO BepxoBas M HU3OBasi
BEeTBM KOBLUA; 5 —

cTpyeHanpasnslowmm BbicTyn; 6 —
cpe3ka ocepeaka; 7 — orpaxaarouwias
pamba; 8 — nonysanpyabl

Haunbonee nokasaTenbHbIM NPUMEPOM U3 MPAKTUKM PEKOHCTPYKLMM KOBLLOBBLIX BOO03abopoB sBnAeTcs
PEKOHCTPYKUMA KoBlA Ha p. Tomb B HoBoOky3Heuke (puc. 25). HecMOTpss Ha TO 4YTO KOBLW UMEN
OBYCTOpPOHHEE NuUTaHue, OH He obecneynBan Tpebyemyo noaady BOAbl U HAAEXHOCTb BOAOCHAOXEHMWS, TakK
Kak C 0QHOW CTOPOHBI LWyra fnepekpbisana Npoxoa BoAbl K BOOOMNPUEMHWKY, @ C APYror nponcxoaun nogcoc
3arpsi3HEHHOW BOAbI U3 YCTbSA NPUTOKA. YTOObLI MCKNIOUNTL CTPOUTENBCTBO HOBOrO Bogo3abopa, Ha OCHOBe
nccnegosaHuii A. C. O6pa3oBCKOro Gbinv NPUHATBEI MEPbI MO YIYULEHWIO TMAPAaBNYECKOro pexmma UcTou-
HMKa 1 CaMOro KOBLLA: NPOM3BEeAEeHa cpeska ocepeaka nepej BXOAOM B KOBLU, pa3gensBLUero pycno Ha ase
MPOTOKW; MOCTPOEHbI YeTblpe OOHHbIE NoMy3anpyAbl Y NPOTUBONOMOXHOrO 6epera pekn; NoCTPOeH CTpye-
HanpaBnNsOWWUA BbICTYN Ha BEPXOBOM BXOAEe B KOBLU; cAenaHa AOHHas npope3b Ha NOAXOo4e K KOBLUY.
Bnarogaps pekoHCTpyKuuW, CBOEBPEMEHHOW YMCTKE KOBLUA M MPOBEAEHWU0 OPYrnx npoduUnakTu4eckmx
MEPONPUATUIA MOSTHOCTBbHD YCTPaHEHbl MPUYMHBLI OCMOXHEHWW B ero pabote n gocturHyta Tpebyemas
HageXXHOCTb BogocHabxeHus. MNocnegytowmin 6onee yem 20-neTHUIA ONbIT 3KCNIyaTaLlmm 3Toro Bogo3abopa
noaTBEepAWIT NPaBUIIbHOCTb M SKOHOMUYHOCTb MHXEHEPHbIX PELLEHMI.



PekoHCTpyKUMA C yCTPOWCTBOM BEPXOBOMW CTpyeHanpasnswoowen pambsl koBwa B 1976 r. 6bina
ocyulecTBrneHa Ha Bogo3abope u3 p. bepap B Vickntume, 4To NO3BONWUMO CHU3UTb MHTEHCUBHOCTL 3aUreHnst
koBwa. B coyetaHum ¢ 3ameHon obopynoBaHWs Ha HACOCHOW CTaHumn | nogbema 3TO 4ano BO3MOXHOCTb
YBENMMUYUTBL NPON3BOANTENBHOCTL Bofo3abopa b6onee yem B 2 pasa.

OnbIT PEKOHCTPYKUUKN U MHTEHCUdMKaUMM paboTbl MHOTMX BO403abopoB 3acnyxuBaeT Goree LMpPOKOro
BHEApPEHNS1 B NMPOM3BOACTBO W Gonee rnybokoro u3yvyeHusi, Tak Kak OH [aeT OCHOBY Ansl AarbHeWnLero
yCOBEPLLUEHCTBOBaHUSA BO403abOPHbBIX COOPY>KEHUN.

FMABA . 3KCNNYATALUA BOOO3ABOPOB
1. MNprnemka Boao3abopoB B 3KcnnyaTauuro u ux obenyxmsaHme

O6GcnyxvBaHWe BOLOMPUEMHbBIX COOPYXXEHWWA, HaxOAsWMXCA Ha MPOTSKEHWM BCEro nepuoga
aKcnnyaTauum nog  BOAOW, MX OCMOTP M PEMOHT CBsi3aHbl C Oonbwumu Tpya-i HocTaAMW. [MoaTomy
obecrneyeHne kadecTBa CTPOUTENBbCTBa BOA03abOpoB, CTporoe cobntogeHne BCcex TEXHUYECKNX YCIO BUN NX
YCTPONCTBA MMEIOT BAXKHOE 3HAYEHME.

Mpuemka B aKCnnyaTauuio 3aKOHYEHHbIX CTPOUTENLCTBOM BOA03abOpOB MpPOM3BOAUTCA B NOpsiake,
YCTaHOBMEHHOM 1151 0O BbEKTOB NPOM3BOACTBEHHOIO Has3HaveHus!, U B CTporom cooteeTtcTBum co CHul 11-3-
76 «OcHoBHble nonoxeHus. lpuemka B 3SKCnnyaTauMilo 3aKOHYEHHbIX CTPOUTENBCTBOM MpeanpusaTun,
30aHUA U coopyxeHu», a Tawke co CHull Ha oTtaenbHble BuAbl CTPOMTENIBHO-MOHTaXHbIX paboT,
TEXHOJOrM4Yeckoro obopyaoBaHNs 1 OPYrMMnN OENCTBYOLWUMN HOPMATMBHBIMU LOKYMEHTaMM MO CTPOUTENb-
cTBY, yTBEepXaeHHbIMn NoccTpoem CCCP. Bogo3abopbl MOryT ObiTb MPUHATBLI B 3KCMyaTauuio, ecrim ¢ HUX
HayaTa nogaya BOAbl (BbIMYCK NPOAYKLMKW) KavyecTBa, AMKTYEMOro MnoTpebuteneM unmmM MNpUHATOro
TexHosorMen nocneayowen “e obpaboTku.

Boposabopbl MpuHMMalOT B 3KCMflyaTauuio B COCTaBe BCEro BOOOMPOBOAA WM TOMbKO KOMMMeKca
BOA03ab0OpHbLIX COOpyXeHui. [Mpou3BoauTCa NpUMeMKa rOCYAapCTBEHHBIMU MPUEMOYHBIMA  KOMUCCUSAMUA
MecCTHbIX COBETOB HapOAHbIX AEMyTaTOB HE3AaBMCMMO OT CMETHOM CTOMMOCTU OObEKTa, ecriv 3akasumkamm
SABNAKOTCA UCMOSTKOMbI MECTHbIX COBETOB HapOAHbIX AenyTaToB; MUHUCTepcTBaMn n Begomcteamm CCCP,
ecnn 3akasumkamy BbICTYNAKT MNPeanpuaTUS, BXOASALWME B CUCTEMbI 3TUX MWUHUCTEPCTB, B MOpsiake,
YCTaHOBMNEHHOM MUHUCTepcTBamu 1 BegomctBamm CCCP. Ocoboe BHUMaHWE Npu NpUEMKE OOSHKHO ObiTh
obpalleHo Ha COOTBETCTBUE NPOEKTHBLIM DAaKTUYECKNMX OTMETOK YCTaHOBKM OrofioBKOB, Npodhmng NnoABO4HON
4YacTu KOBLLA, pa3aMepPOB U BbICOTHOMO MOJIOXKEHMS BOOOMPUEMHBIX OKOH, Ka4eCcTBa pyC-NOBbINPaBUIbHbIX U
BGeperoykpenuTenbHbIX paboT, 3acbINKn camoTeYHbIX U CUEOHHBLIX TPyOONpPOBOAOB U T. 4.

Puc. 26. BogonpueMHbiin KOBLW Ha p. Yynbim
a — nNpoaonbHbIN Npodunb NO ocu KoBLWA; 6, 8, 3 — Nonepe4YHble NPOo(nUIIN COOTBETCTBEHHO Ha
BxoAe, B cpeAHen YacTy U nepea BogonpueMHUKoMm; 1 — no npoekTy; 2 — chakTu4yeckun

Ecnn npu 3aBeplieHun cTpouTenbcTBa Bogo3abopa BogonoTpebrnieHne He [OCTUMNO  pacyeTHOM
NPON3BOAMTENBHOCTW, MNPUEMKA B 3KCMSlyaTauuMlo MOXET MNPOU3BOAUTLCA C HACOCHO-3HEPreTUYEeCKUM
obopyaoBaHMEM MEHbLUEN MOLLHOCTM M3 pacyeTa nocreayollern (no mepe pocTa Bogonotpebne-Hus)
3aMeHbl 3Toro obopygoBaHusi. McnbiTbiBaTh e BOogo3abop B nobom criydae criegyeT Npu pacyeTHOWM
Harpyske. lMpuemka M BBOO B 3SKCMnyaTauuilo BOOOMPUEMHbIX KOBLUEW C MEHbLUEN, YeM pacdeTHas,
NPOM3BOAMTENBHOCTLIO CONPOBOXAAETCS U3BMEHEHMEM PEXMMA MOTOKA B KOBLUE U OT/IOXKEHMEM HAHOCOB. B
TaKux cny4vasx JOJIKHbI ObITb HAMEYEHbI AONOMHUTENbHbIE MEpPbI MO YMCTKE KOBLLA.

Hago oTMeTuTb, YTO NMpU CTPOUTENbLCTBE KOBLUEW HE BCErga AOCTMraeTcsi MX CTPOroe COOTBETCTBUE
npoekTy. Hanpumep, B koBLIE Ha p. YynbiM nepes BBOOOM €ro B AeWCTBUE Obinu BbISIBIIEHBbI HEAONYCTUMbIE
OTKIOHEHWS B Npodhune NoABOAHOW 4vacTu (puc. 26), YCTpaHUTb KOTOpble OKasanocb HEBO3MOXHbiM. B
nocneayLwem 3T OTKIIOHEHMS OTpULATENbHO OTpasnnmch Ha paboTe koBLUa.

B koBwe HOBOCMOMPCKOro BOAOMPOBOAA B HauyamnbHbIA Nepuon  aKcnnyaTaumuM Habnwoganucb
WHTEHCUBHbIN pa3mbiB 1 nocrnenyuiee onosn3aHne OTKOCOB U3-3a HeAOCTAaTOYHOIo ynioTHEeHUA rpyHTa npu



cTtpoutenbcTBe. [Npouecc aToT OblN NPMOCTAHOBIIEH NYyTEM NOCaAKN MBBI.

Mpu akcnnyataumm BOAO3abOpPOB HaAO BECTWM MOCTOsIHHbIE HabNAEeHMs 3a MCTOYHMKaMuM, BKMOYas
YPOBHUW BOAbI, NepecopmupoBaHe 6eperos 1 nepemMeLleHe HaHOCoB, (hOPMMPOBaHNE NedsHOro NOKpoBa,
paspyLleHne ero u NPoXoXaeHne NbAaa y BOAONPUEMHMKOB, CaHUTApHOE COCTOSIHUE UCTOYHMKOB. Ha manbix
pekax, MOABEPXKEHHbIX Nepemep3a-Huio, Heobxoanmo HabnaaTb He TOMBbKO 3a YYaCTKOM PacChoNOXeHWs
Bogo3abopa, HO 1 3a BbiLLepacnonoXeHHbIMY y4acTkamm, a nHorga v 3a sBcem baccenHom Bogocbopa.

B mecTax BepoATHOro nepemep3aHvsi UCTOYHMKA CUCTEMATMYECKN 3aMepstoT TOMWMHY fbga u rnyouHy
noToka, a Npm HeoBXOAMMOCTU YTEMMAIOT NepekaTbl U OTAENbHbIE MENKOBOAHLIE YHaCTKM.

Ons HabnogeHns 3a ypoBHSIMU BOAbI HA Bogo3abopax AoMmkHbI ObiTb 060pyaoBaHbl BOOOMEPHbIE MOCThI
(npocTble nnu aBToMaTndeckune). Hambonee npuemnemble Ans Bogo3abopoB MPOCTblie BOAOMEPHbIE MOCThI
MOryT ObiTb peeyYHbIMM UMM CBalHbIMKU. PeeyHbln NOCT npeacTaBnseT cobOM OOHY WM HECKONbKO PEekK,
YKpensneHHblXx Ha GeperoBoM komodue WnM Ha crneuvanbHO 3abuTbix cBasix. [locTel aToro Tuna ©Gornee
npvemnemMbl ans BoAo3abopoB GeperoBoro Tuna Ha pekax C KpyTbiMu Oeperamu npu Hebonblwon aw-
nnutyge konebaHus ypoBHs (oo 3 m). CBaliHble BOOOMEPHbIE MOCTbl, MPMMEHSIEMbIE Yallle BCEro Ha
Bogo3abopax pycrnoBoro tmna, COCTOAT M3 HECKONMbKMX CBal, YCTAHOBIEHHbIX MNEPNEHOUKYMSIPHO TEeYEHMIO
pekn B OOHOM CTBOpe. Takme MnoCTbl MPUMEHSIOT Ha pekax C nonorumu Geperamm M 3HAYUTENBLHON
amnnutygon konebaHus ypoBHeW. BbICOTy ypOBHS BoAbl Ha CBaHOM MOCTY M3MEPST NEPEHOCHOW
BOOOMEPHOM pPEenKkon, a pesynbTaTbl WU3MEPEHUN 3aHOCAT B CreumanbHbii XypHan. [AnutenbHble
HabnoaeHns Ha BOOOMEPHBLIX MOCTax MNO3BONSAT MNPOrHO3NpoBaTb 0OOCTAHOBKY Ha Bogo3abopax u
npegoTepallaTe bnarogapsa 3ToMy aBapuUiHbIe CUTyaLUu.

Tabnuua 7. OCHOBHbIe BUAbI paboT N0 PEMOHTY BOA03ab0pPHbLIX COOPYXEHUN

CoopyxeHus Buabl pemMoHTa
TEeKyLLUIA KanuTarnbHbIn

BeperoBble Bogo-| Oumctka OT  HaHOCOB,| PeMOHT cTeH v gHuwia Konogues, kamep u 6epero-
NPYEeMHbIE KOMOALbl |MPOMbIBKa KaMep; YMCTKa M|YKPEMMEHUs:; CMEHa peLueToK, CETOK M 3aTBOpPOB;
PEMOHT peLLeToK, CEeTOK U[pa3bopka U PeMOHT MPUBOLAOB BPALLAMOLIMXCS CETOK;
3aTBOPOB; OoKpacka|cmeHa Xo4oBbix CKOO M NECTHUL; PEMOHT KpenneHus
MeTannmyeckmx KOBLWIA C 3aMeHOW [feTanen; PeMOHT rIpsA3eBbIX
NOBEPXHOCTEN C OYUCTKOM|DKEKTOPOB U NPOMBbIBHBIX YCTPOMUCTB CETOK
OT pPXaB4MHbI, 3aTUpKa C

Xenes-HeHnem CTeH
Konogues
BogonpremHbie O6cneposaHne cocTo-| CmeHa BEHLIOB psbka C 3arpy3kol U OTCbIMKON KaMHS;
OronoBKu SHUS  OrOfioBKa W YCT-|AEMOHTaX M MOHTaX CaMOTEeYHbIX TPyOONpOBOAOB
paHeHune MeJIKUX no-
BpeXaeHun

Moaeoasiwme n oT-| 3aceB TpaBoW, 3aTupka| 3amMeHa KOHCTPYKLMM KPEMIEHUs] CTEHOK U OTKOCOB
BOASLUME  KaHarbl,|TpeLuH B GeTOHHOW [kaHamnoB; MPOTUBOOMOSN3HEBLIE pPaboThl; GypeHue
OTKOCbl MMOTUH, OT-|0GNMLOBKE; 3aMeHa OT-|pasrpy304HblX W OPEHUPYIOLMUX CKBaXWH; PEMOHT
CTOViHbIEe Npyapbl AenbHbIX 6ETOHHbIX NAWUT B|NPOTUBOMUILTPA-LIMOHHBIX ApeHaxei; PEMOHT
KpenseHum KaHarnoB, |BXOAHbIX U BbIXOOHbIX OrONTOBKOB KaHasoB
yncTKa NpyaooB

Ta6bnuua 8. NepnoanyHOCTL OCMOTPaA U NITAHOBOIro0 PeMOHTa BOA03ab0PHbLIX COOPYKEHUMN

CoopyxeHus n Bugpl pabot 1 epMognyHOCTb
TEeKyLero KanuTanbHoro
ocmoTpa UNCTKU yul
peMoOHTa peMOHTa
Oronoekun BOAONPUEMHUKOB 2 pasa B rog Mo mepe 2 pasa B rog Mo mepe
HagoOHOCTK HagobHocTn
B Tom uncne B nepuog [NocTosiHHO To xe — —
negoxopa w wyroobpasoBaHust
CamoTeuHble N cUOoHHbIE 1 pasBroa » Mo mepe Mo mepe
TpybonpoBoabl HagobHoCTU HagobHocTU




BeperoBble konogubl 2 pasa B rog — 1 pas B roa Mo mepe
HagobHOCTU, HO
He pexe 1 pasa
B 5 net
B Tom uucne: To xe Mo mepe — —
yaaneHue ocagka HagoOHOCTK
PEMOHT CETOK Kaxgyto cmeHy 2 | Kaxayto cMeHy 2 pasa B rog 1 pa3sB 2roga
BbeperoykpenneHue pasa B rojg, Mo mepe Mo mepe
HagobHocTH, Ho | HagoBHOCTH, HO
He pexe 1 pasa | He pexe 1 pasa
B 2 roga B 5 net
Tpy6onpoBoabl 1 3anopHO- 2 pasa B rog — 2 pasa B rog To xe
perynu-pyioLiasi apmatypa
MnoTuHbl, 4ambbl, KaHans.l, 1 pas B mecsL Mo mepe To xe »
KOBLUN HagobHoOCTH
Puc. 27. ABTOCKONn Ansa noaBO4HOro
ob6cnegoBaHusa Bogo3sabopos
1 — crekno BepxHee 100X100 mm; 2 —

pacTpy6 13 NUCTOBOrO Xenesa; 3 — py4ku; 4
— cKoba gns cTpaxymouero Tpoca; 5 — ayru
npeaoxpaHuTesnbHble W3 MNPOBONIOKU; 6 —
¢hapa aBTOMOOUNbLHaA repmeTuyHas; 7 —
CTeKINo 3epkKanbHon kopobkun 110X110 mm; 8 —
3epkano nnockoe 145X X100 mm; 9 — Tpyba
(D=114 mm); 70 — npoBoA 3NEKTPUYECKUA B
pPe3nHOBOM U3onAaLun

HabniogeHve 3a caHMTapHbLIM COCTOSIHUEM UCTOYHMKOB MPOBOAAT 0TOOpoM Npob BOAbI M MX aHaNM3oM.
KauectBo Bogbl oueHuBatoT no NOCT 17.1.3.03 — 77 (c u3m.). MNpu GnaronpuaTHON CaHUTaApPHOM K
anMaeMmyeckon 06cTaHoBKe Npobbl OTOMPatOT Ha HAacOCHOW cTaHumK | nogbema, Npu HeGNaronpuUATHON —
B Pas3fiMYHbIX TOYKaX Bbllle MO TEYEHWUIO PEKWU, @ Ha HEMPOTOYHLIX BOAOEMax — B 0De CTOPOHbLI OT BO-
nosabopa. lMpu yxyaweHun nokasarternen kadectBa BoAbl B MCTOYHMKE MO OTHOLUEHUID K HOPMAaTMBHbIM
OOMKHbI ObITb MPUHSATLI AOMONHUTENbBHBLIE Mepbl, obecnednBatLLme Ka4ecTBO NogaBaeMon noTpebutensam
Boabl no FOCT 2874 — 82 «Bopga nutbeBasy.

HeoTbemnemon COCTaBHOM YacTbio 3KCMyaTauMm Bogo3abopoB AOMKHbI ObiTb Takke HabnogeHus 3a
COCTOSIHAEM BOAOMPWMEMHUKOB, MOABOASAWMX TpybONpOBOAOB W BCEro Kommfekca BOA03abOpHbIX
COOPY>KEHWI, CBOEBPEMEHHOE YCTPaHEHWE NOBPEXAEHUN KOHCTPYKLMI Henonagok B paboTte 06opyaoBaHus.
B nnaHoBOM nopsake AOSMKHbI BbINOMHATLCA PEMOHTHbIE paboTbl (Tabsn. 7 un 8).

Mpu 6GnaronpuAaTHLIX YCMOBWUSX 3JKCNNyaTauum getanbHoe obcnegoBaHWe W TEKyWMW PEMOHT BCeX
BOA03ab0OPHbIX COOPY>KEHWUIN NPOU3BOASAT, Kak NpaBuIio, ABaxdbl B rOA: NOCHe BECEHHEro nonosoAbs, Koraa
Hanbonee BepOSATHbI paspyLLeHWsl, U NMPUMEPHO 3a Mecsy A0 nefoctasa. B nepBom cnyyae BbIMONHSAIOT B
OCHOBHOM aBapuviHble paboTbl, BO BTOPOM — npodunaktudeckme. Npy akTUBHbIX PyC-NOdOpMUPYIOLLIMX
npoueccax OrofioBkKA MOTYT He TOSIbKO 3aHOCUTLCS FPYHTOM, Kak OTMeYvariocb Bbllle, HO W NogMbiBaTbCA
NaBoOAKOBbIMM MOTOKaMy (Yalle BCEro CO CTOPOHblI MPUMbIKAHUS CaMOTEYHbIX fuHURA). [Mpu aTOM
TpybonpoBoAbl MPOBMCAlOT, BMOPUPYIOT, BO3HWKAKOT 3aBalibl U3 KOpYEW M TOMMSKOB, cO3fdaBas Yrposy
MEXaHWYeCKUX MOBPEXAEHNA BodonpuemHuka. B Takmx cuTyaumsx AOMmKHbl OblTb CPOYHO NPUHATHI
npoTuBoaeap!WwHble Mepbl. 3aBanbl pa3dbuparoT ¢ MOMOLLBIO PEYHbIX CYAOB MM Bynbao3epoB Npu yyacTum
BogonasoB. Kopunm u TonnskM 3axBaTbiBalOT TPOCOM WM BbiTackvBalT Ha Geper. Pabota ata Tpebyer
BonbLion ocTopoxHocTu. MNMocne pasbopku 3aBana nog TpybonpoBoAbl NOABOAAT NPUIPY>KEHHbIE (PaLLMHbI



M3 XBOpPOCTa, a 3aTeM C MMaByYuMx CPeacTB 3acbiNalT KaMHEM BCH BbleMKy. OddEKTUBHOCTb
obcrneqoBaHuA BOLOMPUMEMHUKOB W OPYrMX HaxoddAwuxcs nod BOAOW 3MEMEHTOB BoAo3abopoB cy-
LLLEeCTBEHHO MOBBILIAETCA NPWU UCMOMNb30BaHUM MPEeAHa3HaYeHHbIX ANs 3TOro cneumanbHbIX TEXHUYECKNX
cpeactB. A. W. larapuHbiM Obin npegnioxeH U uUcnbiTaH Ha Bopgo3abopax Hoeocubupcka npubop —
aBTockon (puc. 27), nosponswowmi 6e3 nomowM BOAONA30B [AeTajlbHO OcMaTpuBaTb MNOABOAHbIE
COOPYKEHUS1 U UX OTAENbHbIE Y3Ibl, ONEPAaTUBHO OLEHMBATbL COCTOSIHUE BOAOMPUEMHbIX OTBEPCTUIA, 3aco-
PEHHOCTb COPOYAEPXKMBAIOLLMX peLeToK 1 T. 4. ABTockon npedcTasnset cobon Tpyby anametpom 100 mm,
ONMHa KOTOPOW MPUHUMAETCS B 3aBUCUMOCTU OT rNyOGUHbLI NOrpyeHns Habnogaemoro obwekta. Ha ogHom
KOHLe TPpyObl MOHTUPYIOT 3epKarbHYyl0 KOPOOKYy CO CMOTPOBbLIM OKHOM, @ Ha Apyrom — Tybyc C 3alUMTHbIM
CTEKITOM.

L S A
———

Puc. 28. Bogo3sabop BpeMeHHOro Turna ¢ nNorpyXHbIM 3JIEKTPOHAaCOCOM

1 — BOAONPUEMHUK; 2 — CaMOTEeYHbIN TpybdonpoBoa; 3 — GeperoBon BO4OCOOpPHbLIN Konopeul; 4
— 3NeKTpoHacoc; 5 — HanopHbIN Tpybonposoa

WcTouHmkom cBeTa B npubope sBnaioTcs aBToMobunbHas apa ¢ namnon 70 BT n akkymynatop CT-128.
MprMBopoM MOXHO NONB30BATLCS C HaMMaBHbIX MMM CTaLMOHAPHbIX CPeAcCTB. B 3aBMCUMMOCTM OT cTeneHu
OCBELLEHHOCTN 0b6beKkTa pagnyc BUAMMOCTM Npu ob6crnegoBaHum Bogo3abopos Ha O6bu coctaengeTt 0,5...2 m.
lMpocToTa KOHCTPYKUUM aBTOCKOMa NO3BOMAET U3rOTOBMATEL €70 HA MecTe, B MacTepCkux Bogo3sabopa.

[na obcrnenoBaHnst Ha UCTOYHMKA B akBaTopum Bogo3abopa, npexae BCero Ans yToYHEeHUsl xapaktepa
rpsi4oob-pas3oBaHns U NepemeLLeHns rpsa, LenecoobpasHo nonb30BaTbCH 3XONOTOM.

YuntbiBas ocobylo BaXHOCTb BO[03abopoB B obecneyeHun ©ecnepebonMHOCTM BOOOCHAOXEHUS, OHU
BCerga AOMKHbl ObiTb OCHaLLeHbl (daxe B GnaronpusTHbIX YCROBMSAX 3JKCnnyaTaumu) cpegctsamu Ans
obcnenoBaHusi, pesepBHbLIM 060pyJOBaHNEM 1 3aroTOBKaMM 4118 IMKBUAAUMM nospexaeHun. Cenvac, koraa
OeCcTByeT MHOXECTBO BO403a00pPOB BCEBO3MOXHLIX TUMOB B Pa3fMYHbIX MPUPOAHO-KIUMATUYECKMX 30HAX
Hallen CTpaHbl U HaKOMMEeH OrpOMHbIA MPOM3BOACTBEHHbIA OMbIT UX 3KCMfyaTauun, NOCTOSHHBIM Habnto-
OEHVEeM 32 WUCTOYHMKAMM W CBOEBPEMEHHbLIM MPOBEAEHUEM NPOdUNAKTUYECKMX Mep B OOMbLUMHCTBE
crnyyaeB aBapum Ha Bogosabopax MoryT ObiTb npegoTBpalleHbl. M3yyeHue onbiTa akcnnyaTauum
BOL03ab0OpOB-aHanoroB Mo3BONISIET CBOEBPEMEHHO MPUHATb COOTBETCTBEHHbIE Mepbl Ha BHOBb
NOCTPOEHHLIX Bogo3abopax.

Yalle Bcero npv aBapumnHbIX cUTyaumsax Ha Bogo3abopax HabnogaeTcs pe3koe nageHve YpoBHS BOAbI B
BOLOMPUEMHbIX U BCacbiBalLWUX kamepax 6eperoBoro konogua, YTo BNeYeT CPbiB BakyymMa HacoCOB U UX
OCTaHOBKY. 3anyck HacoCcoB OblBaeT O4YeHb 3aTPyAHEH M MOXET COMPOBOXAATbCS MOBTOPHLIMU CpbiBAMU
Bakyyma. MpuunHa 3TOro B GOMbLUMHCTBE Cry4yaeB 3aKrlo4MaeTCsl B PE3KOM CHUKEHUM YPOBHSI B UCTOYHUKE
UNN B YBENUYEHUN CONPOTUBMEHUS OBWXEHUIO BOAbI HA BOAONPUEMHUKE 1 B NOABOAALLMX TpybonpoBoaax.
Ycunus akcnnyaTaumoHHOro nepcoHana B TakuMx Crny4vasx OOMKHbl OblTb HampaeneHbl Ha 3a4encTBOBaHUe
pe3epBHbIX BOAOMPUEMHUKOB, BbISSCHEHWE MPUYMH OCMOXHEHWA M UX ycTpaHeHue. Ecnun xe ycTpaHutb
NPUYMHbI HE yOaeTcs ANUTENbHOE BPEMS, TO MPUMEHSIIOT AOMOSIHUTENbHbLIE CPEACTBA Nogayn BoAbl B
OeperoBori konogew: MOBEPXKOCTHOW MPOKNaAKoM MOHTUPYOT CUQOHHLIE IMHWW, YyCTaHaBNMBaOT
ONMNCaHHbIE BbILE MEPEeABWKHbIE HACOCHbIE CTaHUuKM (MHOrA4a MCNONb3yHT 3eMcHapsigbl), CTPOSAT Bpe-
MeHHble Boo3abopsbl. Ha puc. 28 nokasaH Bogo3abop BpEMEHHOMO TuMna C MNOrpy>KHbIM HACOCOM.

2. BuoobpacTtaHusi Ha Bogo3abopax u 6opb6a ¢ HUMK

BogonpuemHble OKHa C COpPOYAEpXuMBAKLWWMMM pelleTkaMu, CaMOTEeYHble, BCaCbiBaOLWUE U HanopHbIe
TpybonpoBoapbl Ha Bogo3abopax (0COGEHHO Ha 3aperynMpoBaHHbBIX UCTOYHMKAX) NOABEPXKEHbI BHYTPEHHEMY
obpacTtaHuio rnma-pobuoHTammn, cpegmn KoTopbix Hauboree 4acTto NPUCYTCTBYIOT MOJSSIOCKM APENCCEHBI.
ObpacTtaHue aTO Hepedko ObiBaeT 3HAYUTENbHbIM, YTO MPUBOAUT K KPUTUYECKMM MOTEpPsiM Hamnopa BO
BCacblBalLLen cncteme Bogosabopa v K yrpo3e OCTaHOBKM HACOCHbIX CTaHuuin. B cncteme BogocHabxeHus
NMYUHKN OpelcCceHbl PedKo NEpPEMELLATCS CaMOCTOATENbHO, @ B OCHOBHOM — MO BIIMSIHUEM MOTOKA
BOAbI.

MoceneHnss ppencceHbl COCPELOTOYMBAKTCA HA MOABOAHBLIX YACTAX XKene300eTOHHBLIX KOHCTPYKLMMA
HaCOCHbIX CTaHUMiA, 06NMLIOBKE BOAONPUMEMHbIX KOBLUEW, HA OrONOBKax B MOABOAALMX Tpybonposodax, Ha
COpOoyAepXMBaOLLMX peLLeTKaxX U ceTkax, B HAaNOPHbIX BOAOBOAAX C HACOCHbIX CTaHUMi | nogbema.

Cnon gpencceHbl Ha BHYTPEHHUX CTEHKax Tpybonpoeogos gocturaet 7...10 cm, a macca obpacraHmi o
7 Kkrim? [39]. MNMpwn Takom oOpacTaHMmM CyLECTBEHHO BO3pacTaeT CONpoTMBIIEHNE TPyOONpoOBOAOB, YTO BreYeT
OOMONHUTENbHBbIE PAcXOAbl AMNEKTPOIHEPrnn Ha nogady Bogbl. B ¢BA3n ¢ aTum 6opbby € gpericceHOn Ha
OencTByloWmMX Bogo3abopax HeoOXoaMMO paccmaTpuMBaTb He TONMbKO Kak cpeacTBo obecneveHust



H6ecnepebonHOro BoAOCHabXeHNs, HO 1 Kak Mepy 3KOHOMWUW 3NeKTpoaHeprum. Menkve nuinHkn gpencceHsi
CMocobHbI NPOHUKaTb HE TOMBKO Yepe3 COPoyAEepXKMNBatOLLME CETKM U MUKPOUMBLTPLI, HO N Yepes necyaHble
(ckopble 1 gaxe MeaneHHble) (PUnbTPbI, OCNIOXKHASA TEM CaMbIM TEXHONOTMNIO 04UCTKM BoAbl. OTCloga BUAHO,
HaCKOITbKO BaXKHO MpefoTBpaTMTb NnonagaHne rugpobrvoHTOB B BOAONPUEMHBIE YCTPOWCTBA.

OcnoxHeHnst B paboTe BOAo3abopoB Mo npuunHe GuoobpactaHui ObiM Ha BOAOMPOBOAAX MHOMMX
ropogoB: Mockebl, PoctoBa-Ha-[loHy, [OHenponeTtpoBcka, [oHeuka, Kynbbiwesa, KanvHuHrpaga,
[3epxuHcka n gp. ObpactaHnsa nHOrga ymeHbllanu Ha TpeTb guameTp TpybonpoBOAOB, a U3 3apybexxHom
NpakTUKN N3BECTHbI (PaKTbl MOSTHOW 3aKynopku TPybonpoBOAOB APeriCCeHON.

Bopbba c rugpobuoHTamm Ha Bopo3abopax AaeT ABOW-HOW MONOXMTENbHbIA 3dEKT: COXpaHeHue
nponyckHon cnocobHocTu Bogosabopa v, cnegoBaTenbHO, MpeAoTBpaLleHne nepepacxoaa aMeKTpoaHeprum
npu ogHoBpemeHHon ©OecnepeboMHOCTM nogayw; ynydlleHne KadvecTBa BOAbl, MNOCTynawlen Ha
BOLAOOYMCTHbIE CTaHLMKU, W, CNIeAOBaTENbHO, COKpALLEHNe IKCMyaTalMOHHbIX PacXOA4OB, CBA3AHHbBIX C ee
o4ncTkow. lNepBocTeneHHoe 3HaveHne B 6opbbe ¢ BrMoobpacTaHnsiMM UMET NpeaynpeauTenbHbie Mepbl.
Bo3moxHO npenoTBpatuMTe BO3OEWNCTBUE OpenicceHbl npu 3abope BoAbl, 3HasA obLiMe 3aKOHOMEPHOCTU ee
obutaHua n pas3suTus. V3BeCTHO, YTO B HEKOTOpbLIX O3epax npeobnagatollee KONMMYECTBO APENCCEHbI
obutaeT Ha mybuHe 5...15 u 10...20 M, B pekax baccenHa Bonrm — Ha rnybuHe 2...9 M. 3umon npwu
TemnepaTtype 5...8°C pasmMHOXeHus pakyllek He Habnogaetcs. B kpynHbix kaHanax, Hanpumep B CeBepo-
KpbIMCKOM, NNMYMHKM apencceHbl DonbLUEen YacTbio HAXOAATCS B NPUAOHHOM cnoe. MaccoBoe pasmMHoXeHue
ApencceHbl HauyMHaeTcs npu nporpese Bodbl A0 16 °C, a Haunyywui pocT U pasBUTUE NPOUCXOASAT Mpu
Temnepatype 21...25°C. B 10XHbIX 06r1acTsX Hallen cTpaHbl B AMHAMUKE YUCIIEHHOCTM TMYMHOK MOJIIFOCKOB
umeeTcs OBa MuKa, MpUXoOsAMXCA Ha MepBylo Aekagy Wions v TpeTblo Aekady asrycta. [Mpogonku-
TEeNbHOCTb M3HU ApencceHbl 5..6 net. Pasmellas BogonprvemHble OKHa Ha pasHbiX rmnybuHax u
MaHeBpMpysl MX paboTy MO Ce30HaM rofa, MOXHO YMEHbLUUTb MonagaHve ApencceHbl B BOOOMNPUEMHbIE
ycTponcTsa.

HocTynHbiM 1 3dhPeKTMBHBIM CPEACTBOM MpedynpexaeHnss obpactaHns sIBNAETCA NpeaBapuTernbHoe
XIopvpoBaHue BoAbl C BBOAOM Xrlopa nepes BogonpuemMHbiM1 oTBepcTMaMU. [Jo3bl xrnopa ycTaHaBnmsatoT
B 3aBMCUMOCTM OT BMAOB MApOOMOHTOB, npeobnagamowmx B TOW WM MHOWM reorpadmyeckon 3oHe.
ObpacTtaHve Boao3abopHbIX COOPYXEHUN, Kak nokasblBaeT OMbIT, NpegoTBpaLlaeTcs yxKe npu ocTaTtoyHOM
copepxxaHum xropa B Boge o 0,3 me/n [32]. Hapgo oTMeTUTb, YTO nNpeasBapuUTenbHOE XNopupoBaHue BoAbl
Ha Bogo3abopax MOXeT MMeTb MHOoroueneBoe HasHadeHue: 6opbba C rMapobuoHTamK, ynydlleHue
KayecTBa BOAbI, pblibo3awuTa.

Korga npepotBpatuTh nonagaHue u pasBuTMe ApencceHbl B BOA03abOPHbIX COOPYXEHMSAX He yaaeTcs,
NpYHUMatOT Mepbl MO ee ydaneHuto. B aTom cnyvae npuMmeHUTENbHO K BOAO3abopaM XO3SMCTBEHHO-
NUTLEBOrO BOAOCHabXEHWst XMopupoBaHMe BOAblI MOKa OcTaeTcsa Haubonee HageXHbIM W OOCTYMHbIM
cpencTsoM. XropupoBaHue C ONTMMAalbHOW NEPUOANYHOCTLIO obecneynBaeT yMmepTBIieHNe MOJTFOCKOB Ha
ONnpefeneHHon CTaamm UX pasBuTus, NOTEPHD CBA3M C NpeaMeTamMu 1 nocrneayowee yaaneHne n3 cuctembl
cMbiBOM. [lpoBOgAT 3TO MeponpuaTMe B Tennoe Bpems roga B nepuodbl MakCUmanbHOro pas3BuTUS
ApencceHbl, He gonyckasa BblpacTaHus Monnocka 6onee 2...3 mm (npaktudeckn 2...3 pasa B rog), JIn4nHkm
apencceHbl NOrmbaroT NpyM BO3AENCTBMM HA HUX B TedeHne 8 4 posbl xnopa 0,5...1,5 mr/n. PagmkansHoe
AevictBue, kak nokasbiBaeT onblT CeBepHOW BOAOMPOBOAHOW cTaHuum MockBbI, AocTuraetcs npu gose
xnopa o 5 mMr/n n NPOAOIMKUTENBHOCTY BO3AENCTBUSA HE MeHee 7 CyT.

Xnop BBOOAT neped BOAOMPUEMHbIMM OKHamu B 60 — 40 cM OT COpOyAEepKMBAOLLUMX PELLETOK.
CogepxaHue xnopa nocre HacocoB | nogbema JomMKHO BbiTb OKono 2 Mr/n. PasymeeTcs, Npu 9TOM LOIDKHbI
ObITb NPUHATEI MEPbI MPESOCTOPOXHOCTU, NPeAoTBpaLlaoLLmMe nonagaHue xrnopa B UCTOYHWK U OTpaBrieHne
pbib. Mpu nepvoouveckom XrnopuMpoBaHWM OTMMpaloLas Macca [OpenicCeHbl B OOMbLUOM KonmyecTBe
nonagaeTt B BOAOMPUEMHbIE KaMepbl HACOCHbLIX CTaHUMI | nogbeMa 1 Ha OYUCTHbIE COOPYXXEHWs,, 3abmBas
npexae BCero pacrnpefenuternbHble CUCTEMbl Kamep Xronbe-o0pa3oBaHWs M Bbi3blBasi OCMOXHEHWS B
BogocHabxeHun. OnbIT MOCKOBCKOro BOAOMNPOBOAA [AOKasbliBaeT LenecoobpasHoOCTb HenpepbiBHOrO
XIIOPMPOBaHUS BOAbl Ha MPOTSKEHWM TEMNOro BpeMeHW roda (BTopas NofioBUHA Mas Hadvano OKTAbps)
posammn xnopa 3..5 wmr/n. Ecnu 3TO HEBO3MOXHO, TO PEKOMEHAYETCHA MNPUMEHATb MEpPUOOMYECKOe
xnopupoBaHue. Ha puc. 29 npuBegeHa TexHomormyeckasi cxema XrnoprMpoBaHns Bogbl Ha Bogo3sabope [3].

XnopupoBsaHue kak cpeactso 6opbbbl ¢ obpacTaHmem nyylle coveTaTb ¢ obliecaHuTapHon obpaboTkon
(BesnHekumen) soapl, AN Yero Ha Bogo3abopax MOHTUPYIOT CTauMOHApHbIE XIIOpaTOpHblE YCTAHOBKM.
Ecnn xe caHuTapHblMM HOpMamu He TpebyeTcs npeaBapuTenbHOE XMopupoBaHWe BoAbl, ANna 60pbbbl C
obpacTtaHusaMM LenecoobpasHoO MCNOMNb30BaTh NepeaBUKHbIE XITOPaTOPHbIE YCTaHOBKM.

Puc. 29. Cxema xnopupoBaHusi BOAbl Ha OronoBoOK
Bogo3abope

1 — OOYKM C XNOpOM; 2 — TaHK-UC-
naputenb; 3 — poTameTp; 4 — HaMopHbIN

TpybonpoBoa oT BogonpoBoaa; 5 — 3XeKTop;
6 — wnaHr gna nogadu XJopHow BoAabl; 7 —
¢dyTnap un3 Tpyobl; 8 — BOAONPUEMHbLIN



N3 gpyrmx cnocoboB 6opbObl ¢ OMooGpacTaHusMM BOA03a00POB MPUMEHSIIOT KynopoCOBaHME BOAbl,
HaHeceHWe Ha NOBEPXHOCTb KOHCTPYKLMIA CrieumanbHbIX KPacoK U MHbIX MOKPbITUA 1 ap. OgHako Aaneko He
BCE M3 HUX MPUMEHUMbI B CUCTEMAX XO3SIMCTBEHHO-NMUTLEBOrO BOAOCHabXeHus. Ha psine Bogo3abopos,
ocobeHHO Ha Bonre, npu yrpoxaroLlem 3apacTaHuM COPOYAEPKUBAKLLMX PELUETOK PaKyLUKON BOAONasbl
o4y arT nx Cer6KaMVI NN 3aMeHAT.

Onsa yoanennst gpencceHrbl n3 TpybonpoBooB NPUMEHUMBI Takke 0OLLIEM3BECTHBIE METOObI U CPeacTBa,
ucnosnb3yemble B 3KCMyaTauuMyM BOAOMPOBOAHbIX ceTel. OnbIT 3Kcnfyatauum MNoATBEPXKAAET, 4To
BO34eNCTBME ApencceHbl Ha BO403abopbl HENb3S YCTPaHUTb KakMM-Nnb0 OAHUM METOAOM, B TEX UMW UHBIX
ycrnosusx TpebyeTca npoBepka MPaKTUKOM KOMMMEKCHbIX Mep: XMopupoBaHue, MUKPOUNbTpoBaHUeE,
nokpacka KOHCTPYKLMIA, MexaHn4Yeckasi NpoYmcTka u ap.

3. MeToabl 1 cpeacTBa pbi6o3alWwmThl Ha Bogosabopax

YBenuyeHve 4ucna Bogo3abopoB M Bo3pacTaHve obbema BOAbl, OTOMpaemMon K3 MNOBEPXHOCTHbIX
WUCTOYHWUKOB, MPUBOOAT K HAPYLIEHU0 HE TONbKO WX MMOPOSIOrMYECKOro pexuma, HO U 3KONOrm4yeckoro
paBHoBecusi. Ocobo oLyTUMble OTpuLUaTeNbHblE NOCMNEACTBUS SKONOMMYECKOro BO3AENCTBUS BOO03abopoB
BO3MOXHbI ~HAa  pekax, MWMewLWMX pbiDOXO3SINCT-BEHHOE  3HayeHue. BoOoxos3ancTBeHHble U
pbIOONPOMLICIIOBLIE LIeM B TaKOM Crlydae B3aMMOCBA3aHbl M pacCMaTpuBalOTCA B [OBYX acnekrax:
TEXHUYECKOM — MpefoTBpalleHne nonagaHus pbibbl (B OCHOBHOM B3pOCHbiXx 0COOel) B BOAOMPUEMHELIE
yCTpOWCTBa, cnocobHOro co3gaTtb NOMexu B paboTe Bogo3abopa U OYUCTHBLIX COOPYXEHWIN; 3KONOrMYECKOM
— npepgoTBpalleHne nonagaHus pbibbl (rMaBHbIM 06pa3oM Monogu) B BOAONPUEMHbIE YCTPOWCTBA,
crnocobHoro HaHecTu yepb pbiIOHOMY XO3ANCTBY.

C Havana pasBuUTKSl LEHTPANM30BaHHOIO XO3SMCTBEHHO-NNTLEBOIO BOAOCHAOXEHWS ANUTENBHOE BPEMS
(mnpumepHOo go 1960 r.) TEXHNYECKUI acnekT OcTaBarncsd rmaBHbIM Mo psgy Npu4rH. Bo-nepBbix, 0TOMpaemble
N3 KPYMHBIX PbIGONPOMBICIIOBLIX PEK pacxodbl ObinyM CpaBHUTENBHO Marnbl W, cnegoBaTerbHO, BoAo3abopbl
He oKasblBanu narybHOro BRMSIHAA Ha >KU3HEOEeATenbHOCTb PblObl. BO-BTOpLIX, MPUMEHsSieMble TUMbI
BOA03abopoB (B OCHOBHOM pYyCrioBble M OeperoBble) W UHXEHEpPHble PeLUeHUsI MO UX PasMELLEHMIO U
TexHonormm oTbopa BoAbl, CBSI3aHHbIE C 3aLUTOM OT HAHOCOB W LYK, KOCBEHHO WCKM4YanM MaccoBoe
BOBJIeYEHNE PblO B BOOOMNPUEMHUMKN WU, TakKMM OOpa3oMm, He BCTynmanu B NPOTMBOPEYME C SKOSIOrMYECKUM
acnekTom.

Celiyac, korga MHOrOKpaTHO BO3pOC OTOOp BOAbI, B TOM YMCIE€ Ha 3aperynMpoBaHHbIX y4acTKax pek,
fonblloe pacnpocTpaHeHuWe nonyyunu BOA03abopbl KOBLUOBOFO, MPUMMO-TUHHOIO W OPYrux TUMOB,
3KONOMMYECKNIA acnekT npuobpen nepBocTeneHHoe 3HadeHne. B CBA3N C 9TUM BO3HUKNM HOBbIE 3a4auu, B
peLLeHNM KOTOPbIX NOTpeboBanock y4acTne He TOSNbKO TEXHUYECKMX CMELManmncToB, HO U CNeLUManucToB-nx-
TnonoroB. MHoOrme 3agadnm yxe yCNewHO pelleHbl, 4YTOo no3BonseT obecnevvBatb MNOTPEBHOCTL
KOMMYHarbHOro BogocHabxeHus 6e3 yuwepba ons peldHOro xo3amcrea. Takum ob6pa3om, MO COBPEMEHHBIM
TpeboBaHusM, TOT UM MHOW BOL03a00p, SABMAACL TEXHONOMMYECKMM 3NIEMEHTOM CMCTEMbI BOAOCHAbXeHUs
n oTBevas TpeboBaHWSM e€e HaAeXHOCTW, OOIMKEH OAHOBPEMEHHO (PYHKLUMOHMPOBAaTb Kak MpUPOSOOX-
paHHbIV OOBEKT.

OTctopa BbITEKAKOT rnaBHble TpeboBaHMSA K pblOo3almT-HbIM ycTporcTBam (P3Y): rapaHTUpoBaHHbIV
(6ecnepeboiHbIN) nponyck BoApbl; 3ddeKTnBHAs pbibo3almnTa; HadeXHOCTb OEWCTBUS NpWU LOCTYMHbIX
cpencTBax aKcnnyaTaumm (MpPocToTa KOHCTPYKLUMM, aBTOMartumyeckoe gencteve m T. 4.). CTponuTenscTBo 1
aKcnnyaTaumsi Bogo3abopoB 06e3 pblbo3a-lUTHLIX Mep He gonyckawTca. Ha npoTskeHun 6Gonee aOByx
JecartuneTni BefgyTca ©Guonormdeckne wuccnenoBaHusi pbiObl B pasfMuyHbIX YCIOBUSIX, CBSA3aHHbIE C
n3y4yeHnem ee noeefeHust n (akTopoB BO3AENCTBUSA. [NMaBHbIMU KpUTEPUSIMU NOBEAEHMS PbiObl ABNSAOTCS
opuveHTauusi TONIOBOM Ha TeyeHue W ABWXKeHMe npOoTUB NOToka Bodbl (peopeauuns). MuHumanbHas
(noporoBasi) CKOPOCTb TEYEHWS!, NMPU KOTOPOWN HEe NPOMCXOAUT CHOCa PbiObl, HE OAMHAKOBA Afs pa3HOro BMaa
N pasmepa pbibbl. YcTaHOBMEH [27] obobwarowmin nokasatenb KpUTUYECKOW CKOPOCTU TeveHus yp~15...20
cM/c. CnoXHble 3aKOHOMEPHOCTWU MnepeMelleHust pbibbl Mo rnyovMHe M WKUpMHE MOTOKa Ha pasfNYHbIX
yyacTkax pek, 03ep U BOOOXpaHUNULL, B pa3Hoe Bpems roga obycrnoBnvBalT HeOBXOAMMOCTb NoApo6HOM
NXTUOSNOMMYECKON XapaKTEPUCTMKN UCTOYHWKOB Ha CTagun MPOEKTMpOBaHWs BO403abopoB M pa3paboTku
pbI0O3aLLMTHEIX YCTPONCTB.
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Puc. 30. Cxema 3Konorn4yeckoro cnoco6a sawmrbl Monoau pbiobl HA Bogo3abopax

1 — BOgoONpPMEMHUK; 2 — onopbl; 3 — HenoAgBWXHOe 30HHOe orpaxaeHue; 4 — BepTUKANbHO
nepemeLlyaroLleecs 30HHOe orpaxpeHue; 5 — aaaHue ynpasnexus

Puc. 31. Cxema pbi60o3alUnTHOro ycTpomcTBa pu3m4eckoro AencTeums

1 — cTBOp ANA O0TNOBa pbi6bl Ha BXoAe; 2 — pbiGo3arpaauTenbHas ceTka; 3 — BO-' AONPUEMHHUK;
4 — cTBOp ANA OTNoBa pbi6bl Ha BbiXxoAe; 5 — pbI6GOOTBOAHON KaHan

BpemeHHble nonoxeHus no npoekTnposaHuio P3Y Ha Boposabopax u TpeboBaHusa [Maspbibeoga
ycTaHaBnuBeatT, 4YTO pacdeT P3Y pgomkeH npous3BOAMTBCH, Kak MpaBuno, U3 YCroBUS 3aluTbl paHHeEWn
MOJIOON U JIMYMHOK BCEX LEHHbIX BMAOB pbibbl. Mpu 3TOM yCNoBUM NPUHMMAKOT PacyeTHYH ONVHY pbiObl
1,=0,5...4 cm. [ina murpaumm pbib xapakTtepeH ckaT (CHOC NMOTOKOM) MOSIOAUN M NIMYUHOK MO TEYEHMIO OT MECT
pa3MHOXeHUs K MecTam Haryna. IMeHHO B 3TOT (pacdeTHbI) nepuog pbiba, noaseprasicb NacCUBHOMY CHO-
Cy TEYEHUEM U TEPSAS OPUEHTALMIO, B DOMNBbLUOM KONMYECTBE MOXET BOBMNEKATLCA B BOAONPUEMHMKN.

CyuiecTByeT HECKONbKO Knaccudukaumi MeTo4oB, YCTPOWCTB M BCEBO3MOXHbIX CpeacTB pblbo3alymThl
[22, 33]. Mo xapakTepy Bo3aencTBusA Ha pblb Bce P3Y pasgensoTcss Ha ruapaBriMyeckne, aKonorndeckue,
noesedeHyeckme. Ha ocHoBe noBedeH4Yeckux peakumn pbibbl M 0cobeHHOCTEW ee opuveHTaumMm B MOTOKE
Hanbonee nomHo paspaboTaHbl M NpoAoImkatT paspabartbiBaTbCA TpYM NPUHUMNMANBHO OTNMYaloLMECs
rpynnbl cnocoboB (HanpaBneHui) 3awmnThl pblb OT NonagaHnsa B BOAONPUEMHbIE COOPYXKEHMS.

3konornyeckune cnocobbl (pbIbooTropaXkmBatoLLMe) OCHOBaHbI Ha BblAENEHNN B UCTOYHMKE HEXWMbIX A5
pbi® 30H, NyTer Mmurpauumn, MECT CKOMMEHUA U Ha COOTBETCTBYIOLLEM pasmeLleHnn Bogo3abopos. [Npn atom
B HeoOXoaummbIX Criydyasix MOryT MPUMEHSTLCA CreumanbHble YCTPOWCTBa (3anaHu, CTauuoHapHble W
HeCTaLMOHapHbIE 30HHbLIE OrpaXKaeHusl), OTropaXKMBalOLLME akBaTOPWMO BOAo3abopa OT 30HblI NpebbiBaHMSA
pbi6 (puc. 30). MNpn aToM cnocobe 3awuTbl JoMmMkHa ObITb 0becneyeHa BO3MOXHOCTb NMpekpalleHnst otbopa
BOZbI B NEpMOS, ckata MoSoau.

B ocHoBe MexaHudeckux CrnocobOB MNEXWUT 3adepxaHne pblObl  HENOCPEACTBEHHO Mepes
BOZOMNPUEMHUKOM C MOMOLLBIO pblOo3arpagnTenbHbIX 3KPaHOB (MENKOSYEUCTbIX CETOK, NepdopupoBaHHbIX
LUMTOB K Op.) C NocreayoLwmm oTBogoM ee B Bogoem (puc. 31). CKOpocTb NOTOKA B S4ENKaxX KpaHa AoSMKHA
ObITb 3HAYMTENBHO HUXKE CKOPOCTM OBTEKaKLWero ero noToka, Yto obecneynBaeT CHOC 3adepKaHHOW pbiObl
B pblb0OOTBOA.

CyLwHOCTb NnoBeAeHYecKknx cnocoboB 3akniovaeTcsa B BO3AENCTBMM Ha pbiBY pasnnyHbIX pasgpaxuTenen,
B MCMONb30BaHUN peakumm pbibbl 1 ee NnoBedeHns Nog BO3AENCTBMEM 3TUX pasapakuTenen.

AdpekTnBHOCTL aencTtems P3Y, T. €. BO3MOXHOCTb COXPaHATb XN3HECNOCOOHOCTb NonagaroLmnx B 30Hy
BO3AeNCcTBMS Boao3abopa pbib, oueHnBaeTcs koadpdurumeHTom K.3=A/B [rae A — 4NCINO KNU3HECMOCODHbIX

pbi0, OTBEAEHHbIX OT BOA4O3abopa M OTMOBMEHHbIX NO npoxoxaeHun P3Y B ctBope Il — Il (puc.31); B —
YNCITO KM3HECMOCODOHbIX pbi0, NoAnexallunx 3almTe U OTNOoBIEHHbIX B cTBope | — | nepen npoxoxaeHnem
P3Y].

B. M. CunsBsckon [33] npegnoxeHa cuctema knaccudukaumm P3Y no KoHe4yHoMy pesynbTaTty (Mpomnyck
BOAbI, apheKkTMBHas pbldo3alLmTa, HaAeXHOCTb), KOTopas HaMboriee NOMHO OXBaTbiBaeT BCce TpeboBaHMA U
CUCTEMBI B NX B3aMMOCBSA3MW. M3 3TON knaccudmkauum cnegyeT, UTO TOMbKO rmapasnuyeckue P3Y oTeevator
BCEM KOHEYHbIM TpeboBaHMsIM. B GonbliOM yucne pblbo3alMTHBIX YCTPOMCTB NpeobnagaoT cetyartblie u
dunbTpytowme P3Y, npuMeHeHHble B OCHOBHOM Ha KpPYMnHbIX BOAO3abopax WPpUraumoHHbIX W Ten-
NO3HEPreTUYECKMUX CUCTEM BOAOCHADXEHMS.

Haunbonee cosepweHHbIM cunTaetca P3Y, nokasaHHoe Ha puc. 32, oTBevawwee KOHEYHbIM
TpeboBaHMsIM, HO SIBMSIOLLEECS BCe XKe [aneko He MPOCTbIM M JOPOrocTosILMM ycTporncTBoM. [aHHoe P3Y
PeKoMEHAyeTCs Ans KpYMHbIX BOA03ab0OpPOB 3HEpPreTMYecknx M ApYyrux MPOMbILLNEHHbIX O6bLEeKTOB (c
3abopom Bogpl A0 100 M°/C, C CEKLUMOHHbIMM BOAOMPUEMHUKAMM NPOMYCKHOM crocoBHocTbio [0 5 MYc
Kaxkapbin).

Puc. 32. Boposzabop c pbi6o3awuT-HbIM nonoxeHusax); 5 — BbIBOAHOW KaHan; 6 —
yctponcTteom (POI) pbi6oOTBOAHOMN KaHan; 7,8 —
1 — BOOONPUEMHUK; 2 — 3arpaguternibHoe rmpgpoyckoputenu; 9 — nebepaka AanA
ceTyatoe MONMOTHO; 3 — UUPKYNALUOHHBLIN nepemelleHus neperoponkn; 70 — 3anaHb; 11

6accenH; 4 — rubkas neperopoaka (B ABYX — 3aTtBOp



Ona cuctem KOMMYyHanbHOrO BOOOCHAOXeHUss no psigy nNpuyanH  mmetowmecss P3Y  okasanuch
MarnonpuemrnemMbiMn. 34eCb HyXHbl MPOCTbIE B 3KCMyaTauuMu pbibo3aluTHbIE METOObl M YCTPOWCTBA, HEe
TpebyloLimMe MOCTOSHHbIX WUXTUOMOrM4yeckux HabrogeHun. OHM JOMKHbI ObITb paccynTaHbl Takke Ha
BO3[ENCTBME LUYronefoBbiX PakToOpoB, HAHOCOB, Buonoruvecknx obpactaHun n gp. JocTatovyHo HadeXHOo
obecneunBaloT pblbo3awmty 6e3  kakux-nnbo  gononHuTenbHbix P3Y  pycnoBble  3aTOnfiEHHbIE
BOLOMNPUEMHbIE OTFOSIOBKW, €CIM CKOPOCTb ODTEKaHUS MX PEYHBIM MOTOKOM B 3...4 pa3a NpeBbIaeT CKOPOCTb
BXOJa BOAbl B BOAOMNPUEMHbIE OTBEpCTUS. PadymeeTcs, UTO OronoBku He JOMKHbBI pacnonaraTbCs B MecTax
cocpegoToyeHus pbibbl. B npoTuBHOM criyyae TpebyloTca AononHWTenbHble Mepbl pbibo3awmnTel. Tak, Ha
ogHom 13 BogosabopoB 13 Bonrm B Apocnasne oTmMevanocb MaccoBoe BOBIiEYEHUE B BOAOMNPUEMHUK He
TOMBKO MOMNOAU, HO 1 B3pOCbiX ocoben pbibbl, B cBA3M ¢ Yem B 1980 r. 6611 NOCTPOEH HOBLIN OrOMOBOK B
fonbLlom yganeHuu ot 6epera, a ctapbiil BoIKIIOYEH M3 paboThl.

Ha Bogo3abope 13 BonunmxuHckoro BogoxpaHunmia cuctemMsl BogocHabxeHms CeepanoBcka 4encTByeT
P3Y, paccuutaHHoe Ha nponyck pacxoga okorno 14 m/c. P3Y nepekpbiBaeT rnog npsiMbIM YrioMm BXo[ B
BOLAOMNOABOOALWMIA  KaHan M nNpefctaBnsgeT  cobOM  CMOXHYH — KOHCTPYKLMIO,  BKIOYatoLLyto
copoygepXuBatolime peweTkM ¢ pblOo3alMTHBIMM - KacceTamu, 3abparnbHyl CTEHKY, NOOBbEMHO-
TPaHCMOPTHYIO U MPOMBbIBHYIO cucTeMbl. CKOpoCcTb MoToka Ha nogxoge k P3Y npuHaTta 0,1 m/c. Ctomb
Manble CKopocTM notoka obycrnoBunvM 6Gonbliyld  WWPWHY BOAOMNPUEMHOrO  poHTa (72,8m),
COOTBETCTBYIOLLEE paclumpeHne n yrnybneHme BXogHOM YacTu kaHana. Pbibo3almnTHEIM 31IEMEHTOM CIYXUT
kacceta pasmepamm 2X4X0,31 M, 3anonHeHHas nMNacTMaccoBbIMW Lapukamu guametpom 40 mwm,
M3roToBMNeHHbIMM K3 nonuatuneHa. KacceTbl BCTaBNAT B Kapkac COpPOYAEPXKMBAIOLIENA peLLeTKM
pasmepamu 4,3X4,17X0,64 m (aBe kacceTbl Ha OOHY PeLUeTKy), KOTOPbI B CBOK o4epedb BCTaBNSAOT B Nasbl
BOAONPUEMHbIX OKOH. B kaxayto kacceTy 3arpyxeHo 26,5 Tbic. wapukoB. [1nd npombIBKM KacceTbl BbIHUMAOT
Ha NMOBEPXHOCTb; MPOMbIBKa MPOU3BOANTCH B CrieLManbHOM NMOMELLEHMWMN.

Bo BHWW BOOIMEO B. H. EpecHoBbim nog pykoBogctBom A. C. OOp asoBCKOro MpoBELEHbI
nuccnenoBaHusl, CBA3aHHbIe C rMAPaBMKOn UNbTPYIOWNX KacceT N C UX ycoBepLueHcTBoBaHueM [15]. Ang
3arpy3ku KacceT NPUMEHSNN kepaManT KpynHocThio 3epeH d = 20...25 mm 1 nopuctocTtbio p=0,45, webeHb
d=20...30 mm, p=0,45 n d=40...60 mm, p=0,48, nnacTmaccoBble, PE3VMHOBbLIE U [OEPEBSIHHbIE LUAPUKMN.
PekomeHayemas TonwmHa KacceTbl C 3€pHUCTON 3arpyskomn by = 3...5d.

Ha HekoTOpbIX BOAO3abopax HawnM MpUMEHEHME MaKeT-HO-pPeeYHble OepeBsHHblE pPblIbO3alNTHBIE
kacceTbl (puc. 33). NakeTHo-peeyvHas kacceTa npeacraenseT cobon naHenb, cobpaHHy u3 2...4 nakeTos
OEepeBSHHbIX (NepeKpbIBaOLLMXCH) peek NPSAMOYronbHOM UNM KBagpaTHOW POPMbl MOMEPEYHOr0 CeYeHus.
BHeLwHWI, OMbIBAaEMBIN PEYHBIM MOTOKOM, NakeT cocTouT M3 2...3 crnoeB peek cevyeHnem 13X13 mm, pac-
NOMNOXEHHbIX C WaroMm 25 MM. 3TOT NaKeT UMEET HaMMEHbLUNA pasmep syeek. CpeagHun nakeT COCTOUT U3
peek 25X X25 mm ¢ warom 50 MM, a BHYTpeHHUn — cootBeTcTBeHHO 50X50 1 100 mm. lMNakeTbl NAOTHO
NPWXUMAIOTCA OAMH K OPYroMy U CTArMBAKOTCA MeTannuMyeckon pamMoWn, BCTaBNSEeMOW B HanpasnsoLine
nasbl BOAOMPUEMHBIX OKOH. [py Takon KOHCTPYKUUKM KacceTbl OHa HafexHo obecneynBaeT 3awmTy pbiObl 1
3ajepxaHue copa, He 3aKynopuBaeTCs 1 Nerko NpomblBaeTcsi 06paTHbIM TOKOM BOAbl. [TOPUCTOCTb NakeTHO-
peeyHbix kacceT p=0,5, a Bec B Habyxwem coctosHmum 160...170 kr Ha 1 M2 CkopocTb hunbTpaumm Boapl
yepes HUX, KaK U Yyepe3 Kepam3nToBbIE 1 LLEebeHOYHbIE KacceTbl, pekoMmeHayeTcsa npunmmats vap=0,1...0,12
m/c.



OTBEpPCTUA; 2 — KOHTYypHasi pama; 3 —
ONoOpHLIN yronok; 4 — TopuoBas
Haknagka M3 nofiocoBoM ctanu; 5 —
obpamnsWwMin yronok; 6 — ONopHbIA
naker; 7 — cpegHMA naker; 8 —
COpoyAepXMBaKLWMA MNakeT (BHEWHUN
cnou, ay6oBble penku); 6 — KacceTa €
BHELUHUM cnoem n3 KOCO-
pacnonoXeHHbIX peek (nnaH-paspes)

Puc. 34. Beperoso BogonpueMHUK ¢

unbTpyowmmm NOBOPOTHLIMU
pbI603alWUT-HbIMU YCTPOUCTBAMMU

1 — ceTyaTble KacceTbl,

3anosiHeHHble unbTpyroWwmnm

Marepuanom; 2 — nasoBble

Puc. 33. lNakeTHO-peeYHble pbibo3aWUTHbIE KacceTbl HanpaBnsiowMe; 3 — MOBOPOTHBIN

(no B. H. EpecHosy) wapHup; 4 — nonnaBok; 5 —
a — obwwn Bua: 1 — na3 BOAONPUEMHOro HanpaBnAloLMe LWeKN; 6 — GLIYKM

YKpBOAOKaHarn npoekToM, 3anpoeKkTMpOBaHO (UbTPyloLLiee MOBOPOTHOE pblbo3almMTHOE YCTPOMCTBO
(puc. 34) pna GeperoBbix Bogo3abopoB Ha p. Ceepckun [oHeL, cuUCTeMbl BOZOCHaGXeHWSs
npomnpeanpuaTuin CeBepogoHeuka. [MpousBogntenbHocTb Bogo3adopoe 200.. .300 Thic. M3/cyT. P3y
npeactaBnsalnT cobor MeTannnyeckMe cetyaTble KacCeTbl, 3anofHEHHbIE (PUNBbTPYIOLWLMM MaTepuanom —
KepamantoM. OTnnYMTENbHOM OCODEHHOCTBIO UX SABMSIETCA TO, YTO KAaCCETbl, MMES LUAPHUPHYIO MNATY U
MonsiaBoK, MEHSOT CBOE MOMOXEHWe B 3aBMCMMOCTU OT YPOBHHA BOAblI B WCTOYHMKE, obecneymBas Tem
caMbIM MOCTOSIHCTBO (pMMbTPYHOLLEN MAOWanM W, criegoBaTenibHO, CkopocTu dunbTpoBaHusa (YO = = 0,1
m/c). Takoe pelleHne MO3BONUIO M3bexaTb yBenMyYeHUs LIMPUHBbI BOOOMPUEMHOro (PpoHTa, Yero Hernb3s
BbIno goctnyb 6e3 cTpouTenbLCcTBa KOBLLA.

Bo3moxHOCTb pbibo3awuTel Ha BOOOMPUEMHbIX ororoBkax 6e3 ycTtpomnctea cneuuansHbix P3Y A. C.
O6pasoBckuin pekoMmeHayeT [25] oueHUBaTh Kak COOTHOLLEHUE CKOPOCTEN

Vo/Kz > Ve<vyp,

roe v, — CpefHsisi CKOpOCTb TeYeHUs1 B peke, M/c; Kz — nxtuonorndeckuin napametp; /C2=y,/a; = 3...4;
Vg — CKOPOCTb BTEKaHWS BOAbl B CXKAaTOM CEYEHWW BOLAOMPUEMHOrO OTBEPCTUS, M/C; Up — KpUTMYeckas
CKOpPOCTb TeuveHuss B peke, M/c; vy, = Kqlp (K; — uxtnonoruyeckun napametp, Ky = vgp/lp = 5...15; Ip —
pacyeTHas gnvHa Tena poib, I, = 15... 20 mm).

TpeboBaHusa pbibo3awmTsbl Ha Bogo3abopax CUCTEM KOMMYHAarbHOMO BOAOCHabXeHWs B psae criyyaes
MOryT BbITb YAOBNETBOPEHbLI NPU BbIMNOSTHEHWM CreayoLNX pekomeHgauun [23]:

Ha pekax CO CKOpOCTb TeuveHusa Vv,>0,3 M/c crnegyeT nNpPUMEHATb BOAOMNPUEMHUKA C BXOAHBbIMU
ckopocTamMu B 3...4 pasa MEHbLUMMW, YEM CKOPOCTb TEYEHUS B peke, U yCTaHaBnMBaTb Ha BOOOMPUEMHbIX
OKHaX arnto3uiiHble peLUeTku;

Ha pekax C V,<0,3 M/c M BOOOXpaHWUNULAX — MPUMEHATb 3aTOMMEHHble (UNBTPYIOLWME pPsKEBbIe
OrOfIoBKM CO CbEMHbIMU KacceTamu ¢ 3arpy3kon u3 LWebHs, Kepamauta, NoNIMMEPHLIX MaTepuarnos, a Takke
C MOpoanacTtoBbiMM W KepamM3UTODETOHHbIMM kacceTamu. Ha BogoxpaHunuwiax BOAONPUEMHUKU
OOMONMHUTENBbHO 060pyAOBaTL CUCTEMOW BO4OBO3AYLLUHON 3aLUUTLI;

Ha MPUNOTMHHBIX BO403abopax ycTaHaBnMBaTb KOHYCHblE CETKM CO COpOCOM copa v Monogu pbibbl B
HWXKHUI Bbedp, a Takke MPUMEHSITb 3aTOMNJIEHHbIE BOOOMPUEMHMKN C BUXPEBLIMU KaMepamn U UMMNYJbCHON
06GpaTHOW NPOMbIBKOW;

Ha BOAOMPMEMHbIX KOBLUAX OObIMHOrO Tuna — ycTpamBaTb 3anaHu. CamonpoMbIBaKOLWMECS KOBLUW,
obecneunBawwme Hambonee HagexHb OTOOP BOAbI MPW  CIOXHBIX  FMAPOMOIMYECKMX U
reomMopdonorM4ecknux yCrioBUsAX Ha pekax, MO3BOMSIT KOMMMEKCHO pewwuTb 3adady 3awuTbl BOAoMpu-
€MHUKOB OT HAHOCOB, LLUYM1 1 3axBaTa Monoau poibbl.

4. PycnoBble npouecchl 1 3awmTta BoAo3abopoB OT HAHOCOB
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Puc. 35. Tunusauua pycnoBbix npoueccosB (no NMx)

1 — NEeHTOYHO-TPSAAOBLIN TUN; 2 — NOGOYHEBLIN TUMN; 3 — OorpaHUYeHHOe MeaHApupoBaHue; 4 —
cBoboagHOe MeaHApupoBaHWe; 5 — He3aBeplweHHOe MeaHpgpupoBaHue; 71a — pycnoBas
MHOrOpyKaBHOCTb; 5a — MOMMEeHHas MHOropykKaBHOCTb (CTpesyika YyKa3biBaeT HanpaBneHue
HapacTaHMA TPaHCNOPTUPYHOLWEen CMNOCOGHOCTU NOTOKa)

YToObl MpM NPOEKTUPOBaAHUM M SKCMnyaTaumm Bogo3abopoB OUEHUTbL BO3OENCTBUME HaA HUX HAHOCOB,
HeobXooMMO yuYuTbIBaTb XapakTep pasBUTUS pycna peku U MNOMMbl Ha BbIGpaHHOM y4vacTke W,
cnepoBaTtenbHO, 3HaTb OCHOBHbIE TuUMbl PYCcroBbiX npoueccoB. CornacHo paspabotaHHon [ocynap-
CTBEHHbIM ruaponornyecknm uHctutytom (M) Tunusaumm, BbIAENAT 7 TUNOB PYCrOBbIX MPOLLECCOB —
mMakpodopM (puc. 35): NEHTOYHO-TPAOO0BLIN; MODOYHEBLIA; OrpaHUYEHHOE MeaHOpUpOoBaHue; cBoboaHOE
MeaHOpupoBaHMe; Hes3aBeplUeHHOoe MeaHApUpOBaHWE; pycroBass  MHOIMOPYKaBHOCTb;  MOMMEHHas
MHOropykaBHOCTb. CrieflyeT yumTbiBaTb, YTO Hapsay C SIBHO BblpaXKEHHbIMW PYCIIOBbIMU MpoLeccamu MoryT
NPOUCXOAWTb MEPEXOAHbIE WM CMELUaHHble MNPOLECChl: Hanpumep, OrpaHUYEHHOMY MeaHAPUPOBaHMIO
MOXET COMyTCTBOBAaTb NMOOOYHEBBIN TWM, PYCIOBON MHOTOPYKABHOCTU — NEHTOYHO-TPAOO0BLIN 1 Ap. 3HaHWe
XapakTtepa pycroBOro npouecca Mno3BONsieT MpaBWUilbHO OLEHUTb BO3OENCTBME HAHOCOB Ha paboty
BOA403abopoB M MpMMEHUTb Haubonee paunoHanbHble cpeacTBa 3awuTbl. Hke gaHO KpaTkoe onucaHve
OCHOBHbIX TUMOB PYCMOBbLIX NPOLIECCOB.

JleHTOuHO-rpaaoBLIN TUN. Llenn rpsa HAHOCOB BbITAHYThI MO LUMPUHE pycra U ABUKYTCS MOCTOSIHHO, Npu-
OCTaHaBNUBasiCb TOSMbKO B Nepuo HU3KOM MeXeHW, U Torga BepluuHbl rpsg, obHaxasachb, obpasytoT
oTaenbHble ocepea-kn. PacctosiHne mexay rpebHamu rpsaa (war rpsag) B 4... 8 pas npesblllaeT LUMPUHY
pycra B OpoBkax MexeHHbIX 6eperoB. [JaHHbIN TUN HabngaeTcs B BEPXOBbAX PEK MPU OTCYTCTBMM MONMBI;
Ha [JpYrMX y4yacTkax OH MOXEeT COMyTCTBOBATb HE3aBEPLUEHHOMY (B CNpsAMAAIOWMX NPOTOKax) Wmu



cB06OAHOMY MeaHOPUPOBaHMIO (B HaYarnbHbIX CTagusaX).

MoGouyHeBLIN TUM. JIeHTOYHbIE TpPsObl, NEepeKoLeHHble B MnaHe, B NMPOTMBOMOMOXHbBIX HanpaBneHnsx
crnonsalT B nonoBodbe. PasmbiBaemble yyacTknm 6GeperoB NpUKPLIBAKOTCA CMON3aloWmMn noboyHaMMU,
rpebHN KOTOPbIX NMEPUOANYECKN pa3MbIBAKOTCS NPU cnage naBOAKAa M BOCCTAHABNMBAKOTCS B MOJIOBOALE.
Lar rpsg npeBblwaeT wupuHy pycna. B mMexeHb noboyHu, a 4acTu4HO M rpsagbl obHaxatTcs, obpasys
necyaHble OTMENK, 3a HAMK TSHYTCS NOABOAHbBIE KOChI, CO3aatoLLMne 3aToHbI. [MorMa BbipaxeHa cnabo.

OrpaHuyeHHoe MeaHapupoBaHue. B pesynbTate pa3mbiBa MOWMEHHBIX MACCMBOB W3IYyUYUHbI CMOM3aroT
BHM3 MO TeyeHMi0 6e3 CyLIeCTBEHHOr0 W3MEHEHWs MIaHOBbIX o4YepTaHun n npoduns gHa. lepekaTol,
obpasytoLmnecs Ha neperndax pycna, pa3mbiBalOTCA B MEXEHb M BOCCTaHaBMMBAKOTCA B NEPUOLbI NaBOAKOB.
Mneckbl, HAO6OPOT, pasMbIBaOTCA B MONOBOALA M 3aHOCATCHA B MeXeHb. [MoviMeHHble Mpouecchl (HambiBbl,
pasmbIBbl) NpOTEKalOT akTMBHO, MacCcuB MOMMbl HapacTaeT B BbICOTY. [1py BbICOKOM MOMOBOALE Ha MovMe
BO3MOXXHbl TPAH3UTHbIE TEYEHUS.

CeobogHoe mMeaHOpupoBaHWe. MI3ny4nHbl NOyYaoT 3aMKHYThIN LUK pasBUTMS — OT UCKPUBIIEHUS pyC-
na go OTTOPXEHWs1 MeTNK. YrNbl pa3BopoTa NOTOKa YBENMUYMBAKOTCS, U3MY4YMHbI CMOM3aloT, BbITATMBAKOTCS,
nepeLLeek CyxaeTcsl, U HakoHel obpasyeTcsa npopbiB, cnpamiswowmun pycno. lNepekatel Ha neperndax
pycna npegcraBnsoT cOOOM MEpPeKOLIEHHbIE B MilaHe rpsaabl, Nepexogsumne B NIsbK BbINyKOro 6epera
HWXKepacnonoXXeHHOM nanyyunHel. Pycno oa-HopykaBHoe. NnecoBas noxobuHa y CUNbHOPA3BUTBLIX U3NYYUH
pasgeneHa nepesanom. [llovima LwuMpokass € rpuMBUCTbIM penbedoM M cTapuuamym nogKkoBOOOPa3HbIX
oYepTaHun.

HesaBepLueHHOe MeaHapupoBaHWe. M3nyynHbl Ha MPOMEXYTOYHOW CTaaun pasBuTUs (OO0 NonyyYeHus
opMbl  NETNN) CAPAMASAIOTCA NPOTOKOM B pe3ynbTaTe rnybokoro 3aTonfieHus norMbl M OOMbLIOro
coBnageHnsa gUHaMu4ecKMx ocer MoToka B NOMoBoAbe U B MexeHb. Mo cnpamneHHoMmy pycrny npoToka
WHTEHCUBHO TPAHCMOPTMPYITCA HAHOChLI, B HEM MocrnefoBaTenbHO yCcTaHaBnMBaeTCcss MNOOOYHEBLIN,
NEHTOYHO-TPSAOBBIA UM OCEepeaKoBbIA TUM PYCMOBOro npouecca. B pesynbTate nepemelleHms HaHOCOB B
rmaBHoe pycro (HWKe No TeYeHW MpoToKa) MeaHOPUPOBaHME €ro  OOMOSHAETCA obpasoBaHMEM
crnonsakLux rpsg n NnodoYHeNn.

PycnoBasa mHoropykaBHOCTb. Ocepeaku 1 rpsgbl MHTEHCUBHO 0eOPMUPYKOTCS M CNOM3akoT, nepeme-
LaTCA rpaHuupbl pycna BCneacTtsnMe MeaHapUpOBaHWUS NMPOTOKOB M MHTEHCUBHOIO obpylueHus Geperos
(sBneHue gewn-ruwa). NMoTok neperpyxeH OOHHbIMU HaHocaMu. B necdaHbix pycnax ¢ G0nblMM YKIOHOM
penbed AHA MOXET MOMHOCTbI M3MEHSTLCA B TeYEHME HECKOMbKUX YacoB, BO3AEWCTBUIO Aelrniia mMoryT
OblTb NOABEPrHYTbl MHOFOKUMOMETPOBLIE Y4yacTku. B pycnax u3 rpaBUNHO-raneYHKOBbBIX OTMOXEHUN
nedopmaunm nNpomcxoanT NULb NPU BbICOKMX MaBogkax, HO MPOTeKalT OHW O4YeHb MHTEeHCMBHO. [Morma
MMeeT OCHOBHOW XxapakTep. HabniogaeTcsa pycnoBas MHOrOpYKaBHOCTb 4alle BCEro B NPeAropHbIX U
YCTbEBbIX Y4aCTKax pek.

MoimeHHas MHoropykaBHOCTb. CripsiMiieHMe OXBaTbiBAE€T MHOMOUMUCIIEHHbIE N3MYy4YMHbI C 06pa3oBaHMEM
OJIMHHBIX MOMMEHHLIX NPOTOKOB 6€3 YeTKO BbIPpaXXEHHbIX MPU3HAKOB OCHOBHOrO pycria. [naBHble MpPOTOKM
COeAMHEHbl BTOPMYHBIMU M CO34at0T Ha MOMMEe efuHYyK BOOHYK ceTb. B npoTokax camocToaTensHo
pa3BMBalOTCA pasnuuyHble oopMbl PycrioBbIX npoueccoB. [Monma Lwmpokasi, 3aTtannmMBaeTcs Ha OOonbLuUyio
rnyouHy.
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Puc. 36. CBA3b ypoBHen BoAabl (1) u otMeTokK aHa (2) p. Kypbl
a — Ha nnece; 6 — Ha nepekare

Mpun ycTpoWcTBE M 3KCnyaTauMm BOO03abOPOB BaXHO 3HaTb TaKkKe IJOKasnbHble OCOBGEHHOCTM
nepemMeLLleHnsi HAHOCOB Ha Mnriecax W nepekatax Mpu BCexX Tunax pycnoBbix npoueccoB. Mpu nogbeme
YPOBHSI BOAbI B Nepuoabl NaBogKOB Mreckl 0ObIYHO MoABepratoTcst pa3MbiBy 3a cHeT 6ornee UHTEHCUMBHOTO,
4YeM Ha nepekaTax, BO3pacTaHusi CKOpOCTU MoToka. Ha nepekartax e, HaobopoT, MPonCXoauT OTIOXEHUe
HaHocoB (puc.36), MoryLee AOCTUraTb Ha KPYMHbIX pekax, Hanpumep Ha Bonre, [oHy, OHenpe, 5...6 M.

Mpu Bcex Tunax pycnoBoro npouecca B pycrax pek obpasylTcs Merkue necdaHble rpsgbl —
MUKPOOPMbI, NPX OBMKEHUN KOTOPbLIX MPOUCXOAUT NepuoamMdeckoe W3MeHeHWe [OHHOro penbeda c



aKTUBHbIM NepeMeLLEHMEM HaHOCOB B NPUAOHHOM crioe. Bogo3abopHble COOpyXeHusl, pasMmeLleHHble 6e3
yyeTa aToro, GyayT nogepraTbCs OTPULATENbHOMY BO3AENCTBUIO HAHOCOB: YaCTUYHOMY WM MOSIHOMY
NepeKkpbITUIO BOOAOMNPUEMHbLIX OTBEPCTUIN OTNOXEHUSAMWU, CHUXEHUIO MPOMNYCKHOW CMOCOBGHOCTU CaMOTEYHbIX
NN cUPOHHBLIX TPYOOMNPOBOAOB, HAKOMIEHUIO HAHOCOB B GeperoBbIX Konoguax v T. 4., YTo noaTBepXxaaeTcs
NPUBEAEHHBIMU HUXKE MPUMEpPaMMu.

3almMTMTb OrofioBKN Ha OENCTBYHOLLMX BOgo3abopax OT BO3AENCTBMSA HAHOCOB HE MEHEE CITOXHO, YEM OT
BHYTpPMBOA-HOIo nbaa. K TOMY Xe nocneactema OT HAHOCOB OKa3bliBaKTCA bonee NpPoOAOIIKUTENbHBIMU U
TAXelnbiMU. HaHOCbI OTJlaraltoTCd B OrosyioBkax M cCcaMOTeYHbIX JMNHUAX, 6eperosb|x Konoauax, Kamepax
peakumii 1 OTCTOMHUKAX BOAOOYMCTHBIX CTAHLWIA, Bbl3blBasi OCIOXHEHUS B paboTe He TONbKo BoA03abopos,
a B LENOM TrOfOBHbIX COOPYXEHM BOOOMPOBOAOB. HagexHocTb 3awutbl BO403abOpPOB OT HAHOCOB
JocTturaeTca npyv  KOMMMEKCHOM pPELUeHUM 3agavy Ha OCHOBe rNyOOKOro usyyYyeHusi OCOOEHHOCTEN
NMOBEPXHOCTHbIX MCTOYHMKOB.

MpuMepoM HeyaayHOro pacnonoXeHus Bogo3abopa B OTHOLIEHUWM BO3OEWCTBUS HAHOCOB MOXET
cnyxunTb Bogo3abop Ha p. Cype, nocTpoeHHkIn B 50-x rogax. ELLe A0 OKOHYaHWUS CTPOUTENbCTBA BhiSIBUIACh
yrpoxatollas noaBmkka BbllLepacnonioXXeHHoro noboyHsi, uMmetowero AnuHy okono 2,5 km. M3 pacdeta
pasMblBa YXBOCTbs MOOOYHSA Yy BoAo3abopa Obinv ycTaHOBMEHblI XBOPOCTSHbIE MOfy3anpyabl, HO 3TO He
nano oxuagaemoro adhpekrta. 3ateM B noboyHe Gbina BbINOMHEHA NpoOpe3b, KOoTopas OGbICTPO 3aHocUNach.
Ha ocHoBe MopgenupoBaHusi Obinla MOCTPOEHa [OHHAasi CTpyeHanpaB-fsiiolwas cTeHka (nopor) B BuAe
cBanHOro pocteepka Bbicoton 0,6 n gnuHon 40,8 M. HO Tonbko npuMeHeHWe 3eMCHapsaoB NO3BONSANO
nogaepxueatb paboTy Bogosabopa M TO HENPOZOIMKUTENbHbIM nepuod. B nocnegyowem Ha 3ToM Bo-
[o3abope Oblna NOCTpoeHa CTpyeHanpaenswowas gamba, obecrneumsluas ynyylleHNe pexvMMa HaHOCOB Y
BogonpueMHuka. OgHako B pesynbTaTe MHTEHCMBHOIO pa3mbiBa OGepera Ha BbILLEPACHOMNOXEHHOM y4YacTke
B 1978 r. (puc. 37) 1 BbI3BAHHOIO 3TMM aKTUBHOIO NepemeLLeHnsi MOOOYHSA Ha BO4o3abope BHOBb BO3HMKIIA
aBapuiiHas cuTyaums U HeoBXOAMMOCTb pPacYMCTKM pycria 3eMcHapsgamu. M Tonmbko CO CTPOUTENbCTBOM
HOBOTO (MPUNOTMHHOrO) Bogo3abopa obecneveHa Tpebyemasi HageXXHOCTb 3abopa BoAbl.

OcobeHHO MHTEHCMBHOE NepeMeLLEeHNe HAHOCOB B B1AE NOABOAHLIX P NPOUCXOANT B HUXKHUX Dbedax
NNoTMH B pesynbTaTe M3MeHeHusi pycrioopMupylolmx npoueccoB. Hanpumep, Ha Bonre ckopocTb
OBWXEHUs1 necuyaHblx rpsig gocturaet 1.3 KM B rog, a MpPOTSXKEHHOCTb Y4YacTKOB C  aKTUMBHbLIM
nepemMelleHnem HaHocoB 200 kM. [psigbl KpaiHe HepaBHOMEPHO pacnpefensalTcs Mo AHY Peku;
HanbomnbLUMX pasMepoB OHWM [OCTUralT B MecTax COMPSKEHUS CKIOHOB MOGOYHEN M ocepedkoB C
NNecoBbIMU NOLLMHAMN.

OTpuuarensHoe BO34ENCTBUE PYCrOOPMUPYIOLLMX MPOLECCOB NPOSABMASETCA B OTIOKEHUN HAHOCOB Y
BOLOMNPUEMHUKOB, B MOBLILLEHUN OTMETKM AHA PEKM Y BOOOMNPUEMHBIX OKOH [0 YPOBHS MOpora 1 faxe Bbille
N BOBMIEYEHUN HAHOCOB BHYTPb BOA03aBOPHLIX COOPYXEHWUWA. [pyrMm nposiBrieHMeM pycriohopMupyoLLnX
NPOLLECCOB MOXET ObITb pa3MbIB pycria ¢ NOAMbIBOM BOAOMNPUEMHUKOB M CAMOTEYHbIX JIMHWIA, YTO GbiBaeT
3HaAYMTENBLHO pexe.
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Puc. 37. Pa3mbiB 6epera p. Cypa y Bogo3abopa lNeH3bl
Mo Mepe OTMOXEHUsI HAHOCOB Y BOAOMPUEMHBLIX OKOH MOryT 06pa3oBaTbCsi BOPOHKW, MO CTEHKaM

KOTOPbIX CMon3aeT necok. PaBHOBECHOE COCTOSIHME MpU 3TOM FErko HapyLlaeTcsl, M OKHa OKa3blBaloTCS

4YacTMYHO, a HepeaKo M MOJHOCTLIO 3aBasieHbl NeckoM. AHanornyHasi cutyaums 6oina B 1977 r. Ha Yemckom

Bogo3abope n3 Hoeocmbupckoro BogoxpaHunuuia. MNMepBooyepenHon Mepow obecrnevyeHus nogayn BoAbl

npy 3TOM [OSPKHA ObiTb pacyMcTKa BOOOMPUEMHMKA C UCMONb30BAHWEM IKEKTOPOB M MMAPOMOHUTOPOB,

KOTOPYI0 BBINOMHAT Bogonasbl. B nocnegyrowem [ommkHa ObiTb pacyuleHa 3HavuTenbHas YacTb



akBaTopuu Bogo3abopa c NoOMOLLBK 3eMCHapPAO0B, MTMAPOMOHUTOPHbLIX CYZ40B U Ap.

Ha koBwWOBbIX BOogo3abopax CTapoW KOHCTPYKUMM Gonbluasi YacTb HAHOCOB OTnaraeTcs B Mepuoabl
NMaBOAKOB BO BXOOHOW 4YacTu KOBLLA, B BOOOBOPOTHOM 30HE, obpadysa oTmens. [pu cnage naBogka oTMenb
obHaxaeTcs, BbICTynaeT U3 BOAbl U MepeKkpbiBaeT (YaCcTUYHO MIU MOJSIHOCTbIO) BXOA B KOBLU, CO3daBas
aBapuiHble CMTyaluu, MMEBLUME MECTO Ha koBliax B PybuoBcke, Vickutume, BapHayne v gpyrmx ropogax.
Ha puc. 38 nokasaHa yHuBepcanbHas nnasydas mawwuHa YIM-2 Ha pa3paboTke oTMenu B KOBLUE Ha p.
Anen.
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Puc. 38. Pacunctka Bxoga B KOBLU Ha p. Anel ¢ uUcnonb30BaHMEM YHUBepCaribHOM nnaByYen
MawunHbl YIM-2

B ycoBepLueHCTBOBaHHbIX, camonpombiBatowmxcs koswax A. C. O6pasoBckoro, Hanpumep, Ha p. KybaHb
B ApMaBMpe HaHOCbl pa3MbIBAlOTCA U yAanstoTCA peyvHbIM MOTOKOM. HecBoeBpeMeHHas unm HemnomnHas
4YNCTKa KOBLUA MOXET MOBMeYb OOMOSNTHUTENbHbIE OCMOXHEHWMS B Mepuoj fedocTaBa U3-3a NepekpbiTust
BXOA4a LUYronegoBOM Maccor, YTO MMeno MecTo pa OgHOM M3 koBwen Ha OOu B bapHayne, roe gns
pacyMcTkM Bxoga B aBapuiHOW o6CTaHOBKE Obi NPMMEHEH B3pPbIBHOW METo4 C WCMOMb30BaHUEM
HaknagHblx 3apsgoB. Havbonee xapakTepHbIMU B OTHOLUEHWW BAWSIHUS HAHOCOB Ha paboTy OrofioBKOB
saBnaTCa Bogo3adopbl KaHcka, Tomcka, Tapbl, Xabaposcka, Knpoea, Bonrorpaga v gp.

Mpu obcnepoeaHun Boponasamu oronioBka KaHckoro BogonpoBoda BbISIBNEHO, YTO npumepHo 50 %
MOBEPXHOCTM NSIOLWAAN ero BOOOMPUEMHbIX OKOH 3aHECEHO MEecKOM, a CaMoTeuYHble NMHUMKU NOAMbITHI Ha
3HauMTenbHOM AnuHe. B AaHHOM cryyae 3aHOCY OrorioBka GraronpusaTCTBOBaNoO HeyaayHoe pasmelleHune
€ro B pyCre — HMXe OCTPOBa MO TEYEHMIO PEKN B 30HE aKKyMyInsiLMmM HaHOCOB. PaboTaBLunii B aHanormyHbIx
YCIOBMSX OronoBoK Bogonpoeoaa Tapbl (p. MpTbil) HEOAHOKPATHO MOMHOCTBLIO 3aHocuca neckoM. PaboTa
Bofo3abopa pe3Ko OCMOXHMITAcb CO BPEMEHM 3aperynmpoBaHMs CTOKa BhbILLEPACMONOXEHHON MIOTUHON
M3C, w3MeHuBLUEN TMOPONOIMYECKMA pPEXMM MOTOKa Ha BblOpaHHOM y4yacTke peku. [danbHenwas
3KCMyaTauusi 3Toro OrosiloBka crana HeBO3MOXHOM.

HapyLueHne ecTecTBEHHOro rMOpONOrMYECKOro pexuma peku SBWUOCh Takke OCHOBHOW MPUYMHON
OCnoXxHeHu B paboTe Bogo3abopa Tomcka. Beiemka rpaBus B 6onbliom o6beme Ansi CTPOUTENbHBIX Lenen
13 pycna ToMK HUXKe NOo TEYEHMIO OT STOr0 BOA03abopa NOBIEKNA CHXXEHNE YPOBHS BoAbl B peke Ha 1,4 M
Ha yyacTKe pacnorioXeHWsi Tpex OronoBKoB. [povcxoauno exerogHoe (NocrnefoBaTENbHOE) CHIDKEHME
YPOBHEW, YTO BbI3Bano HeJoMyCTMMOe YMeHbLUeHWe rnyOBuHbl pe4yHoro notoka y Bogosabopa n BMep3aHve B
J'Ie,El,FlHOIZ NOKPOB OAHOro M3 OrosfioBKOB. B nepuon BECEHHeN noABMXKM Nba OAWMH KOHEL, 3TOro ororioBka
6b1n npunogHAT Ha 0,6 M 1 ObINM copBaHbl BEPXHME BeEHLbI psbka. B neTHIO MeXeHb Bepx OrosioBka crar
obHaxaTbCs, Y BOAOMPUEMHbIX OKOH 0Bpa3oBbIBanucb BOOOBOPOTHbIE BOPOHKM, Yepe3 KoTopble nopaca-
CblBarncsi BO3gyx W Mpoucxogun cpbiB Bakyyma HacocoB. BbizBaHHble aTuM nepebon B paboTe Bogosabopa
ObINM yCTpaHeHbl YCTAaHOBKOMW HaZ BOOOMPUEMHbBIMM OKHaMU MiaBaloLwunx LWWTOB.

CHmKeHne ypOBHeEN, Bbi3BaBLUEE YBENMYEHME CKOPOCTEN MOTOKa y BoAo3abopa, MOBMEKNO Takke
N3MEHEHNE pEXMMAa HAHOCOB, B pe3yrbTaTe 4ero BTOPOW OrosloBoK Obinl MONTHOCTBIO 3aHECEH MECKOM U
rpaBumeMm. Ha nepBom m TpeTbeEM OrosiloBKkax MPOMCXOAWUNN, KPOME TOrO, MHTEHCUBHbLIV PasMbiB FPyHTa CO
CTOPOHbI MPUMbIKAHUST CaMOTEYHbIX JIMHUA U OTIIOXKEHUE HAHOCOB Y BOAOMPUMEMHbLIX OKOH, M3-3a 3TOro
CaMOTEYHbIE NMHUM Ha y4acTke anuHom o 20 M okasanucb nogMbITbiMu. [oTpeboBanuce CPOYHbIE MEPbI
Mo 3aLUMTe OroyIOBKOB M CAMOTEYHbIX MMHUIA OT paspyLUeHuns.

Hwxe gaH psa npymepos 13 onbita Cubupckoro ynpasneHus PocsogokaHanHanagku (M. O. Koanos, O.
H. Oertapes) no 3awmTe Bogo3abopos 0T HAHOCOB.

Boposabop Ha AMype npefcTaBrieH OBYMSI PYCrOBbIMW OrofIOBKAMW C BMXPEBLIMU aBaHKamepamu u
NOTOJTOYHBIM NPUEMOM BOAbI, ABYMSI CAMOTEYHBIMW JIMHUAMM, BOAOMPUEMHBIM KONOALEM, COBMELLEHHBIM C



HacocHou ctaHumen | noavema. OT ypesa Boael npy TMB oronoskun yganeHsl cootBeTcTBEHHO Ha 200 1 230
M 1 3aTonneHbl Ha 7...8 M. C camoro Hadana aKkcnnyartalun OHW NoaBepranvcb MHTEHCUBHOMY BO34ENCTBUIO
HaHOCOB, TaK Kak, Oyay4n pacrnofioXEeHHbIMU HWXKE MO TEYEHUKO YCTbA MPOTOKW, OHU OKasanucb BOGNU3M
YXBOCTbSl Ocepefka B 30HE MHTEHCMBHBIX PYCNOOPMUPYIOLLNX MPOLECCOB C TPSAOBbIM  OBMXXEHMEM
HaHocoB. K TOMy e, yuuTbiBasi 3HA4YMTENbHOE coAdepXXaHWe AOHHbIX HAHOCOB B MECTE pPacroSIOKEeHUs
OrosyiI0BKOB, BbICOTa Nopora BOAONPUEMHbIX OKOH (1,5 M) okazanacb HegocTatoyHon. OronoBkM aHaNoOrMYHON
KOHCTpYyKUuMK, paboTtatowme B nogobHbix ycnosusx Ha Bonre n Kame, nmetot BoicoTy nopora 3..4 M 1 He
NCMbITLIBAIOT TaKNX OCINOXHEHWI OTBO3-AENCTBUSA HAHOCOB.

MomMuMo 3aTpyaHEHUn Ha BoAo3abope necdaHble HaHOCbl HA AMype pesko YBENUYMIIU M3HOC HaCOCOB
cTaHumu | nogbema, yxyawmnm TEXHOMNOMMI OCBETIEHUS BOAbI.

' " ; 1]

Puc. 39. lononHuTenbHbIA OrofioBoK Ha Bogo3abope 13 Amypa
1 — caMoTeuHbIN TPy6onpoBoA; 2 — OronoBokK; 3 — NaTpy6okK; 4 — onopHasa pama

OuncTka coopyXeHun OT HaHOCOB noTpeboBana Bonblmnx TpydosaTpar, TOMNbKO U3 Kamep peakuun u
OTCTOVHUKOB BbINo yaaneHo 6onee 8 Thic. M’ necka. 3amepbl cogepKaHus HaHOCOB B PEYHOM MOTOKE B
cTBOpe Bopo3abopa n HabniogeHus 3a pycnodopMMpyOLWMMK NpoueccaMy nokasanu, 4to Haubonee
BGraronpusATHbIE YCIOBKS B OTHOLLEHWMW HAHOCOB MMEKOTCHA B TOM e CTBOpe, HO npuMepHo Ha 100 m 6nuxe
Kk Oepery.

B cooTBeTCcTBUM C TexHudeckumu paspabotkamym Cubupckoro ynpaBneHusi PocBogokaHanHanagku
M'MNpokoMMyH-BOOKaHaNoM B KpaTdanlumMe CPOKM Oblfl BbIMOSIHEH MPOEKT HOBOIO OroSfioBKA C pPacHeTHOM
npon3soguTensHOCTBI0 125 ThiC. M3/CyT W Nnowagbio BogoONPUEMHbIX OKOH 7,64 M. KoHcTpykums ero (puc.
39), dhopma 1 pasmepbl NPUHATBI UCXOAA M3 CNEAYHLNX YCITOBUN: MPOCTOTa M3roTOBIEHWS, UCMONb30BaHne
CTaHOApPTHbIX 3MIEMEHTOB, MUHMMAarbHOE COMPOTMBIIEHNE MOTOKY, MakCumaribHOe BO3BbllLEHWE Hag AHOM
pekn. OronoBok 6bin yctaHoBneH B dpeBpane 1977 r. co nbaa ¢ NOMOLLBKO aBTOKpaHa. Ha mecTe ycTaHOBKM
BoAOMa3amMm C MNOMOLLBI FMAPOMOHUTOPOB Obin paspaboTaH KOTMOBaH, Ha BCKPbITOM CaMOTEYHOM
Tpybonposoge d=1400 MM BbINOMHEHO OTBEpPCTUE padmepoM 2X0,5 M, ycTaHoBNEH NaTtpybok, Ha KOTOPOM
CMOHTMPOBaH OroroBoK. [nsi yBenuueHus1 XXeCTKOCTU cAenaHa ornopHasi MeTannuyeckasi KOHCTPYKLUMS.
Mocne MoHTaXxa orosiloBka KOTMoBaH Oblfl 3aMbIT MECTHBIM FPYHTOM, OHO BOKPYF HEFO YKPEnsieHo KaMeHHON
Habpockow, a OTBEPCTUSI ENCTBYHOLLENO OrOfIOBKa 3arfyLeHbl MeTanmyeckuMmm nuctamu.

C nogknioYeHneM HOBOIO OrofioBkKa MOCTYMNSIEHWE HAHOCOB B BOA03abOpHbIE COOPYXXEHWUSI COKPATUIOCh B
2,8 pasa. BmecTte ¢ TemM nepemelleHne mecta oTbopa BoAbl MOMOXUTENBHO CKasanocb Ha (PpaKLMOHHOM
CcoCTaBe OTIIOXeHWA. EcnvM paHblle B HaHOCax, OTMaraBWNXCA B BOOOOYUCTHBIX COOPYXXEHUSIX,
npeobnaganu necyaxble Yactuubl d=0,25 MM, TO NOCMe yCTaHOBKM HOBOIO OrOfI0BKa OTIIOXEHMS B KaMmepax
peakumm Ha 30...40 % COCTOAT U3 UNUCTbIX YacTUL, B OTCTOMHUKK e MecyaHble 4YacTuLbl HE MPOHUKAOT
COBCEM.

B nocnepytowem (1978 r.) Takon >xe OronoBOK Obifl yCTAHOBNEH Ha BTOPOW CaMOTEYHOM JIMHWUW, YTO
No3BONMMNO AOCTUYbL Tpebyemonm HaaexHOCTM paboTbl Bogo3abopa. JKoHOMUYeckas dPEKTUBHOCTb OT
CHUXXEHMS 3aTpaT Ha OYMUCTKY TONMbKO OTCTOMHUKOB 1 Kamep peakumu coctaBsuna 29,4 Teic. pyb.

Bopgoszabop Ha BsiTke pycnoBoro tuna ¢ Tpemsi BOLONPUEMHbIMY OrofIoBKaMK, Kak U Ha AMype, okasarcs
B Mae 1976 r. (B nepmnof cnaga naBoAka) Ha rpaHn octaHoBku. OBUNbHOE BOBEYEHNE HAHOCOB MPUBENO K
CHWKEHWIO MPOMYCKHOW CMOCOBHOCTM CaMOTEYHbIX FMHUIA, K MNPEXOEBPEMEHHOMY W3HOCY 3aroOpHOW U
perynvpylowen apMaTypbl, HACOCOB, OTpULATENbHO CKa3anocb Ha paboTe OYMCTHBIX COOPYXEHUA U B
KOHEYHOM UTOre NPUBENO K CHDKEHMIO NPOM3BOANTENBHOCTN BOAONPOBOAA.

Ha pacctosHun 1200 m Bbiwe no TedeHuto OT Bogo3abopa cdopmupoBaBWNMACA B pycne Batku



necyaHbll OCEPeoK AenUT ee Ha OBa pykaea. bnvmke k Bogo3abopy pycrno paclumpsieTcs, 4octurasi B ero
ctBope 240...260 ™, ckopocTb notoka npu MB cHwxaeTtca po 0,3...0,5 m/c, npoucxogut obunbHoe
BbiNageHNe HaHOCOB M YMEHbLUEHNe rnybnHbl MOTOKa B MEXeHb A0 KpUTMYecKon. MNMocTpoeHHble B 1975 .y
NMPOTUBOMOMOXHOINO OT BoJo3abopa Oepera 4YeTblpe 3atannvMBaemble MpW MNaBodkax Morysanpyabl
No3BONWMAM YBENUYUTL TNYOMHY Yy OrOMIOBKOB, HO OOHOBPEMEHHO aKTUBM3UPOBAaNM PYCMOBLIA Mpouecc —
nepemMeLLieHmMe necyaHblX HAHOCOB B BMAe rpsag Bbicoton 1,2...1,5 m. BoBnekasicb B BOOONPUEMHBIE OKHA,
HaHOCbI 3TW OoTnaranucb Mo BCEMY BOA03abOpHOMY TpakTy u B konmdectee o 10 M3/CyT NPOHUKanNM Ha BO-
[O00YNCTHBIE COOPYXEHMS.

[nsa nukeMgauumn aBapuiiHoOM 0OCTaHOBKM BCE TPW OrosioBka ObINM PEKOHCTPYMPOBaHbI C NEPEXOOOM OT
OoKOBOro npuema BoAbl K MOTONoYHOMY. C 3TOM Uenbio nepeq BOAONPUEMHBLIMU OTBEPCTUSIMU Ha BCHO
BbICOTY OrosfioBka OblniM yCTaHOBMNEHbLI MeTannuMyeckue kopoba U3 NMCTOBOro Kenesa TOMWMHON 3 MM,
N30THYTOro B BUAE MOMYyOKPy>XHOCTEN paguycoMm 1,5 M n ycuneHHoro pebpamu xectkoctu. Kpenne-nve
KOpODOOB OCyLLIECTBNEHO K BOUTLIM B OHO pekun cBasM. CBepxy Kopoba 0b6opyaoBaHbl COpoyaepKnBaoLLMMM
peweTkammu ¢ npo3opamu 50 MM, 4TO obecneumBaeT CKOPOCTb .BXOA4a BOAblI B BOAOMNPUEMHbIE OTBEPCTUS
0,2. ..0,3 m/c. YcTaHoBKe KOpOOOB NpeALLecTBoBanM obcnegoBaHe OrofioBKOB BOgONIa3amMm, pacymcTka ux
OT TOMMSKOB W yrnybreHne OHa y BOJOMPUEMHBIX OKOH CTpyen rmgpomoHuTopa. bnarogapsi takow
PEKOHCTPYKLMM MOPOr BOAOMPUEMHBIX OKOH Obin NoAa-nsaT Ha 1,7 M M NOCTYNfeHWe HaHOCOB B OrOOBKU
npekpaTunocb. AHanornMyHbiM obpasom paHee Obin peKoHCTpPyMpoBaH OAavH M3 Boao3abopoB Ha Bonre B
cucTemMe BONTOrpagckoro sogonposoga. B oTnvume oT npefgpiayliero 3gecb kopob BbIMOMHEH B dopme
CaMOro OorofioBka (HO GonbLUMX pa3MepoB) M 3aTeEM HaAeT Ha Hero. VI3MeHsis mopor BOAOMNPUEMHUKA U
OCYLLECTBNASA ApyrMe Mepbl Mo 3awmTte BO403abOpOB KT HAaHOCOB B YCMOBUAX TPSAOBOrO UX OBVDKEHUS,
HY)XHO y4MTbIBaTb NapameTpbl rpsfg, obecneynBas 3abop BOAbI C MMHUMANbHOW MyTHOCTbIO (puc.40). Mpu
3TOM pe3ynbTaTbl HAaTYPHbIX W3MEPEHWA, MPOU3BOOAUMBIX, KaK MpaBuIio, B MEpPUOL JIETHEN MEXEHW,
HeODOXOAMMO YTOYHATbL TEOPETUYECKMMM pacyeTamm Takke ANs OPYTMX CE30HOB roga.

BbicoTy rpsg, M, ycTaHoBMBLLErOCHA Npoduns B MexeHb onpeaenstoT no copmyne B. C. KHoposa

_ (1 — Oup/ug)™

S Rl

roe H — rnybuHa noToka Ha y4yacTke pacnosioKeHWUsl BOOOMPUEMHMKA, M; V; — CpPedHsAst CKOpPOCTb
noToka, M/C; V,p — HepasMblBaroLas CKOpocTb, M/C, onpeaensemas no dopmyne v, = ,3Vgdig 14,7 H/"™®
(g — yckopeHue cunbl TEXeCTH, m/c% d — cpeaHui anameTp OOHHBIX OTIIOXKEHUR, M).

Mpu H>1 M no copmyne B. ®. CHuweHko u 3. O. Ko-nanvaHu:

he = 2,1d/Fr*" [(va — vup)/oup]™,

roe Fr=vy/VgH — uucno ®pypa; oy, — HepasmbiBawoLwasa ckopocTb no B. H. MoHuyapoBy, m/c; v,p =
3(Hd/dsq% )*(d+0,0014)>°,
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Puc. 40. UsmeHeHne MyTHOCTM BoAdbl HEKOTOPLIX pek Cnbupn (cpegHeMecsiyHble nokasaTenu)

Mpn oTcyTcTBUM HeobOXoauMbIX ANS pacyeTa AaHHbIX BbICOTa rpsia MoXeT ObITb onpegeneHa no
NpubnmxkeHHbIM 3aBucumoctam b. ®. CHuweHko npyu H<1 m, h; = 0,254, npu H> 1 m, hr= (0,2...0,1)H. Mpwu
NPOXOXAEHUM MONOBOAbS BbiCOTa PS4 h', B nonoce akTUBHOIO ABWXKEHWS HAHOCOB YBEMWYMBAETCS U
JocTuraeT opueHTUpoBoYHO h,=2,5h',.

OnvHa rpsg 14, M, ycTaHOBMBLUErocs nNpoduns B MexXeHb MOXEeT onpeaensatbcs no dopmynam b. ©.
CHMULLIEHKO:

Ir =H 13/C'3,’g,

rae C — koadpduumeHT LLlean, m*%/c,

Unu gnsi npubnmkeHHblx pacyeTos I-=4,2H, a B nonosogbe — Ir = 2,5 |,.

CkopocTtb cmelleHusa mukpodopm C;, m/c, cneagyet onpegenate no dopmyne b. ®. CHuweHko n 3. [.
Konanuanu

C: = 0,019u,pr°.



5. MoBblWweHne HageXxHocTH paboThbl Bogo3abopos

PesynbTatbl 06cnegoBaHnsa 60nbLIOro Yncna Bogo3abopoB CBUAETENLCTBYIOT O TOM, YTO M3BECTHbIE Ha
npakTvke MeTodbl M CpeacTBa MOBbIWEHMS HAO4EXHOCTM UX paboTbl MCMOMb3YHTCH €lle HeJocTaToYHOo
MosfiHO, a 3ajava dTa peluaeTcsl Hepeako MyTeM CTPOUTENbCTBa HOBbLIX BOLOMPUEMHbLIX COOpYXeHun 6e3
[O0CTaTO4YHOro Ha TO OCHOBaHUS

Bopo3abopbl paccyMTbIBalOTCS, Kak M3BECTHO Ha JKCnyaTauuio He TONbKO B OObIYHbLIX, HO U B peako
NOBTOPAIOLLMXCS (IKCTPeMarbHbIX) YCIOBUAX: NpyM 06pa3oBaHMK 3aTOPOB M 3aXXOpoB, NepedopMUpOBaHMM
pycria peku pasBuTUM 300- 1 BUONIAHKTOHA, U3MEHEHMMN TMOPOSIOMYECKOrO PeXMMa UCTOYHMKA BCreacTBme
3aperynnpoBaHusl CToka nepepacrnpenenennsl ero B MHOropykaBHoMm pycrie U T 4 HakoHeu, MoryT GbiTb U
CKpbITble HAa cammx BOO03a00PHBIX COOPYXEHUSX MPUYMHBLI OCIOXHEHWUI: HEMMOTHOCTM BO BCACbIBAMOLLMX
TpybonpoBoaax, 3apacTaHue UX BHYTPEHHUX NMOBEPXHOCTEN M 3acOpeHNe, NOBPEXAEHNE NOABOAHBIX COOpY-
XKEHUU N KOMMYHUKaUWNA U T. 4.

YkasaHHble hakTopbl HEpeaKko (OCODEHHO B CypOBbIX KNMMaTu4eckux ycnoBusix Cmbupm u KpariHero
CeBepa) nMposiBNSATCS HA OOAHOM M TOM e Bogo3abope B COBOKYMHOCTWU: Yalle BCEro (370 CHMKEHMe
YPOBHSI, LUYronefoBble NMpPOLEecChl M HAHOCKI) NpeAernbHO OCMNOXHAS OTOOP BOAbI U3 UCTOYHMKA Mpumepom
MOXeT CnyxuTb Bogo3abop Ha p. lpaBas [NayxeTka (n-8 KamyaTka), OOHHbLIN BOAONPUEMHUK KOTOPOro
nocne Lyroxoaa Heo4HOKPaTHO OKa3blBasriCs 3aKyNOPEHHbIM FPaBUAHO-TaNe4YHNKOBOM CMECHI0

Mo metoguke A. C. OOpasoBCKOro elle Ha CTaauMuM W3bICKaHUM U NPOEKTUPOBAHUSA HEOOXOAMMO
BCECTOPOHHE OLIEHMBATbL YCroBus 3abopa Bogpl (Tabn. 9), MecTo pacnonoxeHusi Bogo3abopa, xapakrep
WCTOYHMKA, KOHCTPYKLMIO BOAOMPUEMHMKA W TEXHONOMMIO OTOOpa BOAbl; AaBaTb MPOrHO3 BO3MOXHbLIX
N3MEHEHUI pexunma peku Ha Becb nepuopg paboTbl Bogo3abopa, CaHUTapHbBIX U APYrMX YCIOBUA U Ha 3TON
OCHOBe BbIOMpaTb TEXHONOTMYECKYD CXeMy Bogos3abopa 1taon. H0). Cxema a — CEKUMOHUPOBAHHbLIV
BOA03abop ycTpanBaembli B OOHOM CTBOpE; CxeMa 6 — CEKLMOHMPOBaHHbIN BO403abop, ycTpavBaeMbin B
ogHoMm cTBope HOo npu [IByx M 6Gornee BOOONPUMEMHUKAX, pasMeLleHHbIX Kak OTAeNbHbIE COOPYXXEHUS WMn
CKOMIMOHOBaHHbIE KakK BOAOMPUEMHMK YCOBEPLUEHCTBOBAHHOTO KOMOMHMPOBAHHOIMO TuNa- cxema 8 —
BO4O3abop, pacuyneHeHHbIi Ha ABa y3na, YCTPOeHHbIX B [Byx CTBOpax, yAareHHbIX Ha pacCTosiHueE,
UCKMoYatoLee BO3MOXHOCTb OLHOBPEMEHHOIO BO3HUKHOBEHWSI OCITOXKHSIHOLLIE OBCTaHOBKM.

Ta6nuua 9. YcnoBus 3abopa Boabl U3 pek

Xapakte- MokasaTenu, xapakTepusyrLume ycrnoBus

pucTuka yc-

noswui 3abopa

BOObI HaHO6CbI, YCTONYMBOCTb wyra v nen npyrie dakTopbl

€eperoB 1 aHa

Jlerkne HesHauntenbHoe Cnaboe BHyTpu-BogHoe [OTCyTCTBME B WUCTOYHMKE
KONMMYEeCTBO  HAHOCOB;|negoobpasoBaHue. obpacTta-Tenen (pakyLuex,
BMoJSIHE ycTonumeoe |JlegoctaB ymepeHHon (0,8|Bogopocnen). Manoe
rnoxe Bogoema M) MOLLHOCTHU, YCTONYMBBIN |KONMYECTBO  3arpsi3HEHUN U

copa.

CpegHue BaBelwweHHble HaHochbl c{OBunbHOe BHYTpU-BOAHOE|Hannumne copa, Bogopocnewn,

p=1,5 kr/m® (cpegHsaa 3a|negoobpasoBaHue, obpa-ctatenen B  Konu4e-

naBogok) . Pycno n 6e-|npekpaluatowieecss ¢ ycra-|CTBax, He BbI3bIBAKOLLNX
pera yCTOIZ‘-II/IBbIe C|HOBIlEHNeM eaocTaBa, |CyLeCTBEeHHbIX nomMex AOaHHO-

HebonbLMMK ce-|obbI4HO 6es|my BogonoTpebu-tenio.

30HHbIMU Aedop-|3HavmTensHoro wy-|flecocnnas, Monesomn 1 nnota-

Maumamm rosanonHeHns pycna u|{mu. Cygoxoactso
obpasoBaHus

wyrosaxopoB. Jlepgoctas
0ObIYHO YCTOMYMBBLIVA, MOLL-
HOCTbIO <1,2 M,
hbopmMUpyoLmimncs C
NOJIbIHBAMM




Tsxenble B3BelleHHble HaHocbl c|HeycTonumsbil nepgsHon|To e, HO B Konu4yecTBax,
p> 1,5 Kr/m>. Pycno|nokpoB ¢ HeOAHOKpATHLIMMW|CYyLLECTBEHHO 3aTpyaHSAIO»
noaBuXHOE c|wy-roxogamm M 3Hauu-|wmx paboty Bopo3abopa U
3NN304M4eCcKuMmn TenbHbIM LLYro3a-|Coopy>eHuii Bogonposoaa
3HaYUTENbHbLIMU ne-{nonHeHnem pycrna npu
pedopMnpoBaHUAMU negocrtaee, B OTAerbHble
Oeperos 7 OHa, [rogbl ¢ obpasoBaHMEM LUy-

BbI3bIBaOLLMMMU N3-|rO3aX0pPOB M NEeASsHbIX

MEHEHMEe OTMETOK [AHa|3aTOpOoB. YYaCTKM HWXKHEro

no1..2m bbecpa OC B 30HE He-
CTON4YMBOro negocraBsa

Ou4eHb Tskenble |B3BelwweHHbIe HaHocbl|PopmMmypoBaHue neasHoro| —

p>5 Kr/m>. Pycno|nokpoBa TOMbKO Npu Lyro-
HeyCTON4nBOE, 3axopax,  Bbl3blBaOLLMX
cMcTeMaTnyecku n|nognop; TPaH3uT LWyrn nog

cnyqaﬁHo namMeHsawulee [ negaHbiMm NOKPOBOM B
NMaHoOBbIE U BbICOTHbIE[TEUYeHMe Oonbluen 4vacTtu

dopmbl 31Mbl. BO3MOXHOCTb Hane-
oen N nepemMepsa-Hui
pycna. Nepoxop, c

3atopamm  ”  GoOnbLIMMUK
HaBanamu nbaa Ha Bepera

Hap.o 3aMeTuUTb, YTO AdaHHadA MeToAuKa peKoMeHOyeTcAa Ond OCpeOHEeHHbIX I'IpVI?O,EI,HbIX yCJ'IOBI/II7I n B
OCHOBHOM MpPUMEHUTENBHO K BoAgo3abopam cpegHen npoussogutenbHocTn (1...6 m™/c). CneposaTtenksHo,
MPUHATBLIA MO 3TOW METOAMKE Tun BoAo3abopa MeHbLuen npousBogutensHocTM Oyaetr mmeTb Gonee
BbICOKYIO CTEMNEHb HaAeXHOCTW, a Obonblieli NpPOM3BOAMTENBHOCTU, HA0OBOPOT, MEHbLUYI HaAEXHOCTb.
OueBnaHo, B NocnegHeM criydae SOMKHbI NpeaycMaTpuBaTbhCs AONOSHUTENbHbIE SKCMyaTaUMOHHbIE Mepbl
Mo MOBbILLEHNIO HAAEXHOCTU paboTkl Bogo3abopa.

Hapsgy ¢ npaBunbHbiM BbIOOPOM TuNa BOAOMPUEMHMKA HAOEXHOCTb paboTel Bogo3abopa
obecrneunBaeTcs Takke CEKLUMOHMPOBAHMEM OTAENbHbIX 3JIEMEHTOB: BOAOMPUEMHMKOB, CaAMOTEYHbIX W
CUOHHBIX NOABOAAMX TPyOOMNPOBOAOB, MPUEMHBIX W BCacbiBalOLWMX Kamep OeperoBbiX KOMOALEB.
CekunoHnpoBaHune siBnseTcsa obsizaTenbHbIM Ang Bogo3abopos | v 1l kateropun HageXXHOCTU nogaym Boapl.

BcecTopoHHAA oOueHKa yCrnoBUIM MO3BOMSET €le Ha CTagum NPOEeKTUpOBaHWsi OBOCHOBAHHO MPUHSATb
cTeneHb HaeXHoCTu 3abopa BOAbI:

CreneHb HagexHocTu Pexxum otbopa 3abopa BoAabl

l....... BecnepeboiiHbIi 0TOOP pacyeTHOro pacxona BOAb

I........ OTbop pacuyeTHOro pacxoga C BO3MOXHOCTbH KPaTKOBPEMEHHbLIX MepepbIBOB UM BPEMEHHOro
CHUXXEHMS

ll........ OT6op pacyeTHOro pacxoga ¢ BO3MOXHOCTbIO NpeKpaLleHnsa nogayn Boabl 4O CYTOK

B onpegenstowielnt cteneHn Bce 3TO AOIMKHO ObITb MOAYMHEHO obecnevyeHuto Tpebyemon HagexHOCTU
nogayv Boapl:

KaTeropusi HagexHo- Pexnm nogauu

CTV nogayn BoAbl

l...... Jonyctumo cHuxeHne nogaydm He 6onee 30 %

pacyeTHOro pacxoga B TeueHue Ao 3 CyT, nepepbiB B nogave Unm CHMKEHE HWXKE YKa3aHHOro npeaena
00 10 MuH.

Il....... Honyctumo cHukeHne nogaym He 6onee 30 %

00 15 cyT, nepepbiB B Nogaye Uim CHUWKEHUEHWKE YKka3aHHOro npegena o 6 4

Im....... HonycTtnmo cHmxeHne nogaun He 6onee 30 %

0o 15 cyT, nepepbiB B Nogaye Uiv CHUWKEHWNE HXKE YKka3aHHOro npegerna o CyToK.

Ta6bnuua 10. HagexHocTb pa6oTbl BOA03a6OPOB M3 NOBEPXHOCTHLIX MCTOYHUKOB

CreneHb | Tunbl BOOOMNPUEMHbIX|KaTeropmm HagexXHoCTM nogayun BoAbl B YCNOBUSIX
Hagex- |ycTponcTB
HocTV nerkmnx cpegHux 1 TsKenbIX
3abopa

CxeMmbl Bogo3abopa




BoAbI a 6 8 a 6 s a 6

I BeperoBble  HesaTtannu-
BaeMble BOZOMPUEMHMKM
C BOAOMPUEMHbIMU OTBEp-

CTUAMM, Bceraga
OOCTYMHbIMU ans
obcnyxumBaHus, c

HeobXoAMMbIMK  Orpax-
JalowmMmm 1 BCriomora-
TENbHBIMU COOPY>XXEHUAMU
W YCTPOWCTBaMU

Il 3aTonneHHble  BOAONpU-
€MHUKM BCex TWMOB, yaa-
neHHble oT Oepera, npak-
TUYECKN HEeOoCTYMNHblE B
oTAenbHbIE Nepmoapl roga

1 HecTtaumoHapHble BOOO-
NpUeMHbIE  YCTpPOMCTBA:
nnaey4dne yHUKyNepHble i

lMpoBepKky cooTBeTCTBMS BOAO3abopoB TpeOyeMon KaTeropMmM HaOeXHOCTM nogadn Bodbl crnegyet
nponssoauTb no Tabn. 10.

IOna HapexHocTn oTtbopa BoObl BaXHOE 3Ha4YeHMEe WMMEET WCMOSHEHWE 3aTOMfEHHbIX (NOABOLHbIX)
COOpY>XeHn Bofo3abopa B CTPOrOM COOTBETCTBMM C HOpMaTVBaMu CTPOUTENbCTBA: BO3BbILEHWE HU3a
BOAOMNPUEMHbLIX OTBEPCTUIN AOIMKHO-ObITb HEe MeHee 0,5 M Hag AHOM peku, pacrnonoXXeHne Bepxa OrofioBKOB
He meHee 0,2 M H/XXe YPOBHS NegocTaea, 3arnybneHne caMmoTeyvHbIX U CUGOHHBIX JIMHWUA B OHO PEKN U T. 4.

PeanbHble npuvpogHO-KNMMaTMYeckMe W Opyrue YCrnoBWsi» HEpeako ObiBaloT  CrioXHee  Tex
CXeMaTU3NPOBAHHbIX, KOTOPbIE pacCMaTpMBalOTCA Ha CTaguu NPOEKTMPOBAHWS, BCIEACTBME YEro gaxe Ha
060CHOBaHHO BbIGpPaHHOM Tune Bogo3abopa NOMHOCTBLIO HE UCKIIOYanTCH aBapunHbIe CUTyauun.

M3 npaktukm akcnnyataumm BOA03abOpOB Ha MeaHOPU-PYIOWMX U MHOrOPYKaBHbIX PEeKax W3BECTHO
HemMano npPUMEepPoB, KOrda M3-3a OTTOPXKEHMS (YaCTMYHOrO MMM MOSHOr0) U3MYYMH U NPOTOK HapyllaeTcs
pexvmMm paboTbl BOAONPUEMHbIX YCTPOWUCTB. TakMe criydan Yalle BCTPevarTcs Ha MarnbiX U CPeOHUX pekax
(Hanpumep, Anen), HO M3BECTHbI M Ha KpynHbix (ApTbiw, JleHa n gp.), roe aToMy MHoOraa cnoco6-cTeytoT
pycnoBbINpaBuTENbHbIE MEPOMNPUATUS, OCYLLECTBNSIEMble B UHTepecax cydoxoactsa. B 1975 — 1978 rr.
Mpy pacyMcTke OAHOM U3 MPOTOK VpThia 1 NepemeLLeHnss B Hee CyoBOro xoda MpoToka, MCMnorb3yemast
Ons1 BOOAOCHabXeHUs, cTana MeneTb, ObICTPO 3aHOCUTLCS HAHOCaMK M BO403abop okasarcsl OTpe3aHHbIM OT
OCHOBHOTO pycna peku. B pesynbTate 3emcHapsgamu NpuLLINock pa3pabartbiBaTe NOABOSALLMIA KaHar.

KO. C. [embsiHeHKO onucbiBaeT cryval, korga Ha BHOBb MOCTPOEHHOM BOAo3abope cosganach
yrpoxatrowjas cutyaumsi n3-3a MHTEHCUBHOIO pasmblBa M CpsiMiieHnst pycrna peku (puc. 41). YactuuHoe, a
3aTeM M MOJSIHOE OTTOPXKEHWE BbILLEPACMNONOXEHHON M3MNy4YMHbI UHTEHCUMUMpPOBanNo pasmbiB Gepera u
co34ano ycrnosus Ans paspyLleHus nepeLlenka OCHOBHOW N3MNy4YMHbI, HA KOTOPOW pasmelleH Bogo3abop.
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Puc. 41. Bogo3abopbl Ha MeaHOpupy-toLLEen peke
1 — gencTByHOLWKUN BOJ03abop; 2 — y4aCcTOK MHTEHCUBHOIO pa3mbiBa 6epera; 3 — cnpAMNAOLWMA
KaHan; 4 — OTTOprHyTasi uany4mHa; 5 — npoektupyembin Bogosabop

Mo mepe OTTOPXKEHMS M3NY4YMHbI CKOPOCTb MOTOKA B HEW yMeEHbLUanacb, U3MEHMUIICA MMAPONOrMyYecKmn
PEeXMM, NPOUCXOANNO UHTEHCUBHOE OCaXXOeHWe HaHOCOB, WU, HAKOHEL], U3Ny4MHa NpeBpaTuniach B cTapuLy.
TenOeHUNa K 3TOMY >Xe co3fanacb U Ha OCHOBHOM u3nyyuHe. B kayecTBe npodunakTnyeckmx mep no
obecneyeHno paboTbl Bogo3abopa Obio pacCMOTPEHO ABa BapuaHTa: ykpenneHue bepera Ha nepeLuerike
OCHOBHOW M3Mny4YuHbl W CMNpsIMIIEHNE pycrna NyTeEM CTPOUTENbCTBA KaHana 4Yepe3 MepeLleek CMEXHOM
n3ny4mHel. Oba BapvaHTa gaBanu fnvb BpeMEHHOE Yry4lleHne YCrnoBui 3abopa BOAbl C HEN3BEXHBIMM
SonbLUIMMK 3KCMNyaTauMOHHBbIMM 3aTpaTtamMu MO MoAOEepXKaHUI0 pexrMMa UCTOYHWMKa B nocregytowem. B
KOHEYHOM MTOre ObINIo NPM3HAHO LienecoobpasHbIM NOCTPOUTE HOBBINM BOoAo3abop y KopeHHoro Oepera Ha
BbILLENEXalleM YCTOMYMBOM Yy4dacTke pekn. K ToMy e 3TOT y4acTok, XoTa u 6onee CROXHbIA Ans
CTpOUTENBLCTBA, ObIN MeHee oTaaneH ot BogonoTpeduTtenen. OueBMAHO, Takoe pacnonoxeHne Bogo3abopa
npv nepBOHa4YanbHOM BblOOpe MecTa Ans Hero no3Bonuno 6bl CylEeCTBEHHO CHU3UTb CTOMMOCTb
BOZOMNpoBoaa.

B nocnegHve rogbl BCe 4alwe MpuxoauTCs pelaTth 3adayyM MOBbIWEHUS HadeXHOCTU paboTbl
BOZ03ab0pPOB NPU CHWKEHWM YPOBHSI BOObl B UCTOYHMKE, BbI3BAHHOM YriybneHvem ero pycna B CBSI3W C
[obbluen nec4yaHo-rpaBUNHbBIX CTPOUTENBHBLIX MaTepuanoB. BeleMka rpyHTa M3 pycen pek (Hanpumep, Oku,
O6u, Tomu 1 ap.) onsa CTPOUTENbHLIX Uenen AoCTUraeT MHorga Takux pasmMepoB, YTO YPOBEHb BOAbl CHU-
XaeTca Ha 2 M 1 bonee. XapaKTepHbIMM B 9TOM OTHOLLEHUM MOXHO cuYMTaTb BoAo3abopbl Ha Tomu n O6u.
Pycno peku Ha ogHom u3 BogosabopoB uz O6u ansg Hosocubupcka BpesaeTcs [0 KOPEeHHbIX Mopof,
CKOPOCTb PYCIIOBOro notoka Bo Bpems nepoctasa 0,9..1 wm/c. [o 3aperynvpoBaHusi  peku
NPOOOIKUTENBHOCTL Nepuoda opMmnpoBaHna neasHoro rmnokposa coctaengna 5..16 cyt, nocne
3aperynupoBaHng — 35 cyT. PopMupoBaHME YCTOMYMBOrO feAsHOro MNokpoBa 3akaHuynBaeTca K 5...10
nekabpsi, HO BcKkope y Bopgo3abopa BHOBb 0OpasyeTcsi nonbiHbs. Pabota Bogo3abopa B Lyrone-goBble
nepuogpl ctana Bce bonee n 6onee ocnoxHATeCA. OQHON N3 TMNAaBHbLIX NPUYKMH STOMO SABUITOCH Ype3MepPHOe
cHwkeHne HB B npegnegoctaBHbIA Nepuod, Korga Cnon BoAbl HaZ BEPXOM OrofioBka COCTaBMsAN BCEro
0,75...! M 1 NNbiByLWas wWyra crioem TonwmHon 1,5...2 BoBnekanacb B BOAONpuUeMHble okHa. CHuxkeHve MHB
HWXe pacyeTHOro, kak nokasanu HabnogeHus, siBNSeTCs CNeACTBUMEM pasMbiBa pyclia pPeku B HDKHEM
obede MNIC n otbopa GonbLIOro konuyecTsa rpyHTa 6e3 ydeta ycnosun pabotel Bogosabopa. C 1960 no
1975 r. oT60p rpyHTa 13 pycrna Obu ansi CTpoOUTENbHbIX Lienen cocTaBurl okono 20 MIH. M, B pesynestarte
4yero Ha yyacTtke pacrnonoxeHusi Bogosabopa M'HB npu wyroxone vepes 18 net (1957 — 1975 rr.) okasancs
HWXe npoekTHoro Ha 0,7 M. 3Tomy cnocobcTBoBana Takke 6apbepHas ponb NNoTuHbl FAC, yMeHbLUMBLUEN
MOCTYMMEeHNe HAaHOCOB B HWXHUIN Bbedd: Ao ctpoutenbcTBa 'OC TBepAbIn CTOK Y HoBOCMOMpPCKa cocTaBmnsan
6,5 MnH. M3/rop,, a Kk 1975 r. cHmsuncsa go 4,5 mnH. M3/rop,.

Ona noppepxaHusa Tpebyemoro ypoBHs (1,4 M Hag BepxOM OrosfioBka), Mpu KOTOPOM YMEHbLUAeTCs
BO3JENCTBME LWYyrM Ha paboTy Bogo3abopa, ocyLecTBNAeTCAa HeNpoM3BoaAUTENbHLIN cbpoc Boabl Ha AC,
YTO BeAeT K MnpexaeBpeMeHHon cpaboTke BogoxpaHunuwa. CnegoBaTenbHO, MNpU MPOEKTUPOBAHUU
BO403ab0pOB Ha 3aperynMpoBaHHbIX yYacTKax pek Hafo yuuTbiBaTb BO3MOXHYH MOCAAKy YPOBHEWN BOAbI He
TONMbKO 3@ CYeT U3MEHeHUs1 pexuma cbpoca M pasmbiBa pycria, HO M 3a CYET BO3MOXHOIO paclunpeHus
mMacwtaboB otbopa rpyHTa 13 peku. PaszymeeTtcd, Heo6xooMMO ynopsiaouuTb Takke oTbop rpyHTa B 30HE
HanbonbLUNX PYCroBbIX NepedOPMMPOBaHUIA C YHETOM HYXJ BCEX BOAOMNONb30OBaTENEN.

6. MoBbllWeHNe yCTOMYMBOCTU PaboTbl HACOCHbIX cTaHUuuK | nogbema

YcnoBus paboTbl HACOCHBLIX CTaHUMI Ha Bogo3abopax (cTaHuuu | nogbema) crnoxHee, YeM CTaHUMI Ha



OUMCTHBIX COOPYXEHUSIX, CETSAX U Ap., FAe BoAy 3abupaloT 13 NPOMEXYTOUHbIX eMKocTel. Pe3kue konebaHus
YPOBHS1 BOAbl B UICTOYHMKE (0COBEHHO B HWXKHUX Bbedhax [DC), yBenuyeHne conpoTMBEHNS B peLLeTKax nu3-
3a UX 3aCOpeHVst UnNu obreaeHeHnsl, CHDKEHNE MPONYCKHOM CnocoBbHOCTM NoABOASALLMX TPy6onpoBoAoB —
BCE 3TO COMPOBOXOAETCA CHWKEHMEM YPOBHSA BOAblI B BOAONPUEMHOM Korodue W, criefoBaTenbHo,
yBENnUMYEHNEM BbICOTbI BCacbiBaHWsA HacocoB. OuyeHb 4acTo 3TO MPUBOAMT K CPbIBY Bakyyma HacoCOB, WX
OCTaHOBKE W nepepbiBam B nogaye Boabl. UToObl n3bexaTb STOro, B NpOeKTax Bce 4Yalle MNpUMEHSIOT
HacocHble cTaHuuMuM | nogbema C pacnonoXeHWeM HacoCOB MO4 3anvMBOM, YTO BreyeT 3a cobon
OOMNOMHUTESNbHBIE KanuTanoBOXeEHWS.

(4] o~ 2-t

Puc. 42. Cxembl aBapMUHOIro nNepeKksito4eHNA KOMMYHUKaLUMA U AONONHUTENbLHOro ob6opyaoBaHus
BoAo3abopoB

1 — BopgonpuemHas kamepa; 2 — Kamepa BcacbiBaHWA; 3 — nnaBalwowWuni WUT; 4 — HaNOPHbIN
TPyoonpoBoa K 3XKEeKTopy; 5 — AononHUTeNbHbIN BcacbiBalowWMn TpybonpoBoa; 6 — BaKkyym-KoTen;
7 — cudoHHbIN TPyGONpoBOA; 8 — repMeTUYHOE NepeKkpbITUe; 9 — BaKkyyM-Hacoc

Kak n3sectHo, npegenbHas BakyymMMeTpuyeckas BblcoTa BcacbiBaHus (6...7 M BoA. CT.) obecnevnBaeTcs
NWWb B HEKOTOPbIX KOHCTPYKLMSX LIeHTPOOEXHbIX HAacoCOB. BONbLUMHCTBO Xe M3 HUX MMeeT 3HaYUTeNbHO
MEHbLLYIO BbICOTY BCACbIBaHWS; C NPEBbILLIEHNEM €€ MPOUCXOOAT HE-TOMbKO CPbIBbl B paboTe HAacoCoB, HO U
BO3HMKaeT KaBuTauMs, COMPOBOXAAOLWAACS yXyAleHneM nokasatenen paboTbl HACOCOB U paspyLUEeHVeEM
OTAENbHbIX MX AeTanen.

lMpakTukon akcnnyaTaumy NpoBEpeH psa METOAOB W CpeacTB MOBbIWEHUS YCTOMYMBOCTM paboThbl
HaCcOCOB MNpU YBENWYEHUM BbICOTHI BCacbiBaHWs (puc. 42): yCTaHOBKa BaKyyM-KOTMOB, MOrPY>KHbIX HACOCOB,
obopygoBaHue BcacbiBalowmx pactpybosB Avadparmamu 1 nNnaBalOWMMK  WMTaAMW;  COEAUHEHWe
BCacbIBalOLMX TPybONpPOBOAOB HACOCOB C CaMOTEYHbIMU NUHMAMMK; 060opyaoBaHMe BcachiBaOLWMX NaTpyo6-
KOB 3)XeKTOpaMu; BaKyyMMpOBaHWE KaMep BCacbiBaHUS B 6eperoBbIx kKonoauax.

BakyyM-koTnbl obecneunBaloT yaaneHne Bo3ayxa, BblAeNsoLWerocs n3 Boabl BO BCacblBaloLlen cnucteme
TpybonpoBoAoOB, M TeM CaMbiM NPefoTBPaLlalnT CpbiB paboTbl HACOCOB. YCTaHOBKA BaKyyM-KOTMOB
uenecoobpasHa Ha moaBoAsALMX CUAOHHBIX TpybompoBodax, a Takke Ha BcacbiBawlmMx Tpybonposogax
BONbLION MPOTSKEHHOCTM (OCOBGEHHO MpU pasgenbHO PacnonOXeHHbIX HAacOCHOW cTaHuuu | nogbema u
Beperosoro konoAua) n npexae BCero, kKoraa BcacblBaowwme TpybonpoBOAbl YNOXEHb! BbilLe OCU Hacoca.
MpuMeHUTEnBHO K BHOBb MPOEKTMPYyeMbiM BOA03abopam yCTaHOBKa BaKyyM-KOTNa MO3BONSAET YMEHbLUUTb
3arnybrneHne cudOHHBIX U BcacbiBalWmMX TpybonpoBOAOB WM TeM CaMbiM  CHU3UTb CTOMMOCTb WX
CTpouTEnbCTBA.

Ha pencreytowmx Bogosabopax ropuaoHTarnbHble HacoChl 3aMEHSIOT MOrPYXHbIMKU, KOoraa apyrve metoasbl
n cpeactea obecrneyveHust YyCTOMYMBOCTU paboTbl HACOCHBIX CTaHUMI OKasblBaloTCA He3addeKTUBHbIMU.
YcTaHaBnuBatoT MOrPyXHble HAacoCbl HEMOCPEACTBEHHO B KamMepbl BCACblBaHWS; 0COOEHHO OHW NMPUMEHUMBbI
Npu PEeKOHCTPYKUMM BoJo3abopoB. Ha BHOBb npoekTupyeMbix Bogo3abopax, Kak yxe OoTMe4vanochb,
MOrpy>Hble HacoCbl NPYMEHSIOT B YCNOBUAX O0NbLION amnnuTyAdbl koniebaHusa ypoBHS BOAblI B UCTOYHUKE
(Hanpumep, Ha BOAOXpaHWNMLLAX), KOrga BO3HMKaeT HeobxoamMmocTb 3arnybneHus GeperoBoro konoaua Ao
20 m 1 6onee. YcTaHoBKa NOrpy>HbIX HACOCOB MO3BOSSET B AaHHOM Crly4ae yMeHbLUUTb pasMepbl HACOCHON
CTaHUMM 1 TEM CaMbIM COKPATUTb KanuTaroBoOXeHWs.

HononHutenbHble  NepeknioyeHnss B KOMMYHUKauusax Bogo3abopoB  (Hanpumep, COeAMHeHue
BcacblBaoLWmux TpybonpoBogoB HACOCOB C CAMOTEYHbIMU NIMHUAMU) paccMaTpyBaloT UHOrAa He TOMbKO Kak



NpOTUBOABapUNHOE MepOoNpUATHE, HO U KakK CpeacTBO YBENMMYEHUS NPOU3BOAUTENBHOCTM BO403abopoB npu
BraronpudATHbIX ycnoBusix. PacyeT Bogo3abopoB BeAETCA Ha 3KCTpemaribHble YCNOoBMS, OQHaKo B OTAeNb-
Hble Mepunoabl, HaNpMMep YCTOMYMBOIO NedocTaBa, yCrnoBus 3abopa BoAbl CyLLECTBEHHO obrerdatoTcs, YTo
Mo3BOMseT BPEMEHHO OCYLLECTBIATbL 3a00p BOAbI B hOPCUPOBAHHOM PEXMME.

OgHMM 13 cnocobOB MOBBILWEHUSA YCTOMYMBOCTU paboTbl BOAO3abOpPOB B YCMOBUSX YPE3MEPHOro
CHWKEHNS YPOBHA BOObl B WUCTOMHMKE (B BOZOMPMEMHOM  KOMogue) SBMASeTcd  yBenu4veHue
BaKyyMMeTPUYECKOW BbICOTbI BCaCblBaHNS HACOCOB, B YACTHOCTU, 3a CHET CO34aHMs BbICOKOHAMOPHOW CTPyM
BOAbl BO BcachiBaloLLeM TpybonpoBoae Hacoca. Ha ocHoBe crneunanbHbIX NCCneoBaHnii, BbINONHEHHbIX BO
BHW BOANEO B. ®. TonbuMaHOM, n3yyeHbl rmapaBnnyeckne sBneHns U yCTaHoBMEHbl 3aKOHOMEPHOCTU
B3aUMOOEWNCTBUSA OCHOBHOIO MOTOKa BCacCbiBaHMS W MNOTOKa CTPyW, KOTOpas Co3fdaeTcs  COrrioM,
yCTaHaBnMBaeMbiM BO BcacbiBalollem Tpybonposoge. [nd nonyyeHus nornoxuternbHoro addekra conno
HaJo yCTaHaBnMBaTb Ha PacCTOSHUM OT Hacoca He MeHee NATU AuamMeTpoB TpybonpoBoaa.

YBenuyeHve LOMNyCTUMOW BbICOTbI BCAaCbiBaHWS HAaCOCOB PEKOMEHAYETCS MpU 3TOM ONpeaensaTb Mo
dopmyne OA-=C(d./D)"(V*/2g),

roe onbiTHbIM koadhduumeHT C = 4,07, nokasartenb creneHn m = 7/3; d, — guameTp conna, MMm; v —
CKOPOCTb MOTOKa CTPyM Ha BbIxoAde M3 conna, m/c; D — gnameTp BcacbiBawowero Tpybonposoga, Mv; g —
YCKOPEHUE CUIbl TSXKECTW.

Ona npaktnyeckmx uenen OA ynobHee onpegenaTb C NOMOLBLID HOMOrpammebl (puc. 43). Oonyctum,
TpebyeTca yBenuunTb BLICOTY BCacbiBaHMA Ha Bogosabope . Ha 2 m (OA=2 m) npu agnametpe
BcacbiBatowero Tpybonposoga D = 500 MM 1 Hanope Hacoca (Hanope ucteveHus ctpym) H = v2/2g=70 M.
CoeavHuB Ha HOMOrpammMe COOTBETCTBYIOLLME TOYKU LKA Y MPOSOIMKMB JIMHWIO 0 NEPEeceYeHmns C TpeTben
wkanou, nonyuum dy/D = 0,12 n, cnegosaTensHo, d; = 0,12 D = 60 mM. OnucaHHbIM MeToq yBennyeHus
BbICOTbI BCACbIBaHUSI PEKOMEHAYETCS NPUMEHATE HE TOMNbKO A8 AENCTBYIOLUX, HO B HEKOTOPBIX Cy4asx 1
ON9 BHOBb MPOEKTUPYEMbIX BOO03abOPOB, Tak Kak OH MO3BOMNSET YMEHbLUUTb 3arnybrieHne HacCOCHbIX
cTaHumi | nogbema n TeM caMblM CHU3WUTb MX CTOUMOCTb.

Puc. 43. Homorpamma pnsa onpepeneHus
yBeJiM4eHusi BbICOTbl BCacbiIBaHUS HAaCOCOB
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B nepuogbl HM3KMX (KPUTUYECKMX) YPOBHEN BOAbI B WCTOYHMKE, a crnegoBaTenbHO, U B GeperoBom
kornogue pabota HAacOCOB MOXET HapyLlaTbCs Takke Mo MpUYMHE Masioro 3amnaca BoAbl BO BCACbIBAOLLUX
Kamepax, YTo NpMBOAUT K NoAdcocy Bo3gyxa. Utobbl nsdexarb 3Toro, npu yctponctee 6eperosoro konogua
JomkHa OblTb  obecnevyeHa KOHCTPYKTUBHO-TEXHOMOIMYeckass CBA3b MapaMeTpoB Bodo3abopa Mo
3aBucumoctn Wi/gi> 30...35 (roe Wi — obbem BOAbl BO BCachlBaKLWEN Kamepe, M”; qi — pacxopn BOAbl,
OTKauMBaeMoWn 13 3TOWN Kamepsbl, M3/C). C aTon xe uenblo BOAONPUEMHbIE OTBEPCTUSI BCACbIBAOLNX Tpyo
Heob6xoaMMO 3arnybnate He MeHee YeM Ha h, Mm:

h > 8,5qi/(0,785D,),

roe Dx — omameTp Konogua, 9KBUBASIEHTHOro No NioLwaan BcacbiBaloWEN Kamepe, M.

Kpome Toro, gomkHo obecneumBatbcs ycnosue h>2D. Bo usGexaHue nopcoca oTnaralolUMxcs B
GeperoBoM KOMNOALE HaHOCOB HU3 pacTpyba JoskeH ObiTb pacrnonoXeH Ha paccTosiHn He meHee 0,5 D ot
AHa Koroaua.



Ha perictBytowmx Bogo3abopax npu HapyLleHWM yCTOMYMBOCTM paboTbl HACOCOB MO NMPUYMHE Mogcoca
BO34yxa genarT gnadparMbl Ha pacTpybax BcacbiBaowmux Tpyd nnv nnaeatowue LWnTbl, NPENATCTBYOLLME
06pasoBaHM0 BO3OYLUHbIX BOPOHOK U CPbIBY Bakyyma. [uadparmbl 0OblMHO AenatoT U3 JIMCTOBOW CTanun u
npvBapuBaloT K pacTpybam, a nnaeawwue WuTbl — U3 AOCOK, CKOJNIOYEHHbIX B 00OXBaT BepTUKarbHbIX
CTOSIKOB BCaCbIBaKOLLMX TPyOGonpoBoaos. [1pn 3TOM WuThl MOTYyT NEpeMeLLaTbCs TOMbKO MO BEpTMKanw.

MoBbilWEeHNe yCTONYMBOCTM paboTbl HACOCHBIX CTaHUMi | nogbema nyTem BakyymMmpoBaHus Geperosbix
KONMOALUEB 3aknyaeTcs B WX repMetusaumm (npexge BCero nepekpbituss) U AOMNOSHUTENBHOM
obopyaoBaHUn BakyyM-yctaHoBKamu (puc. 42r). ns aTon Lenu MoryT ObiTb MCMONb30BaHbl BaKyyM-HaCOChI
BBIM-12 nnn PMK-3 (oguH pabo4uni, BTO poi pe3epBHbIi). Mpu nobbix rabaputax coBpeMeHHbIX 6eperosbix
konogues notpebHas BenuyMHa Bakyyma B HMX MOXeT OblTb AOCTUrHyTa B TedeHue 5... 10 MuH. YpoBeHb
BOAbl B KOnogue perynupyloT BrYyCKOM BO3fyxa MOA4 NepekpbiTue, AN Yero Ha BcacbiBaloWweMm
TpybonpoBoAe BaKyyM-HAaCOCOB yCTaHaBNMBAOT cneLmanbHbii naTtpybok. Kpome NoBbILLEHUS YCTOMYNBOCTH
paboTbl  HacoCcoB  BaKyyMMpOBaHWEe  BOAO03abOpHbIX  KOMOAUEB  MO3BOMSET  MOBbICUTH  UX
MpOV3BOAUTENBHOCTL. Pacxos (M/4) B yCroBUsIX BaKyyMUPOBaHWUS! MOXHO OMPEAensiTb Mo opmyne

Q=F V2g (Ah + hpaw)/Cencrs

roe F — nrolaab camoTeyHoro Tpy6onposoga, M% Aft — nepenaz B ypoOBHSIX BOAbI B BOJOEME U
NPUEMHOW YacTy KOoroAua npu oTCYyTCTBUM B HEM Bakyyma, M BOA. CT.; hBak — BenuvyuHa Bakyyma, M BOA.
CT.; £cMcTt — KO3h(PMUMEHT conpoTuBnennss cuctemol, Ecucm=Jll/D+SE (J1, — koadppUUMEHT TpeHus
OBWXeHNst Boabl B Tpybonposoae; | — gnuHa Tpybonposoga, Mm; D — gnameTp TpybonpoBoga, Mm; SE£ —
cyMMma KO3 (PULIMEHTOB COMPOTUBIIEHNS, YYUTbIBAKOLLAA MECTHbIE CONPOTUBIIEHMS).

B 1982 — 1983 rr. no npeanoxexuto B. B. banbirnHa, B. . ConoebeBa n . I'. KotoBa AaHHbIN cnocob
Obln NpYMeEHeH Ha odHOM M3 Bogo3abopoB HoBocmbupcka, 4To obecneunno ycTonydmByo ero paboty npu
KPUTUYECKOM YPOBHE BOAbl B peke n bnarogapsi 3TOMy HaMHOMO YMEHbLUMIIO HEMPOM3BOAMTENbBHbIA cOpoC
Boabl u3 BogoxpaHunvwa 3C. PaHee 3TOoT cnoco® Obill BHEAPEH HA MHMUNBTPALMOHHBIX LUAXTHBIX
konoguax B KpacHosipcke M MO3BOMMI CYLLECTBEHHO YBENUYNTb MX NPOM3BOAUTENBHOCTb (MCCneaoBaHus
0. B. AkyHuHa).

FMABA IV. LLYTONEAOBbIE BO3AENCTBUA HA PABOTY BOJO3AEOPOB U BOPbBA C HUMU

1. JkcnnyaTtauma BoA03abopoB B YCNOBMAX NPpOMep3aHus peK

Puc. 44. LLlyroxopn u 3abepern Ha O6m

B cypoBbIX KNMUMaTU4eCKMX YCNOBUSX 3KCMiyaTaums BOA03abOPOB OCMOXHAETCH, Tak Kak CTOK Marblx
PeK U3MEHSeTCH M3-3a MX YaCTUYHOrO WM MOMHOr0 nepemepsaHns. XapakTepHONn OCOBEHHOCTbIO pek
Cubupu n KpanHero CeBepa s1BnsieTcs HepaBHOMEPHOE pacnpenenenne nx ctoka: Hanpumep, 6onee 60 %
ctoka pek HwxHaa Tydrycka, Kypenka, TypyxaH npuxoguTtca Ha 1..2 mec. MakcumanbHbi pacxon
BeCeHHero nasogka p. Hopwunka 6onee 4 Tbic. M“/c, B TO BPEMS Kak €€ MUHUMAanbHbIA 3UMHUIA pacxod —
19,3 M%/c. AMnnuTyaa konebanus ypoBHs gocturaeT 11 M (MpThilw y Tobonbeka) u aaxe 21 M (Enuceit y




Wrapku). VIHTeHcuBHBIM Wwyroxoq (puc. 44) v BECEHHUN NefoXoh, 3aXopbl C NogbemMamu YPOBHS BoApbl,
TOPOCUCTBLIN NegocTas, bonbluasa TonwuHa NeasiHoro nokpoea (4o 2 M- u Gonee), NnofnHoe nepemMep3aHHe
MarnbIX PEK — BCe 3TO CyLLEeCTBEHHO oTnm4aeT pekn CeBepa OT pek cpegHer Nosockl U HanaraeTt 4OMOSHU-
TenbHble TpeboBaHMA K YCTPOWCTBY M 3KCMyaTaumn Bogo3abopos Ha HUX. K TOMy ke Ha MHOMMX CEBEPHbIX
pekax OCYyLLEeCTBMNSATCA UHTEHCUBHOE CYAOXOACTBO W necocnnas. [1pn BCEM 3TOM MYTHOCTb BOAbl B HUX,
Kak npaswuno, Hesenuka (10...15 mr/n), nuwe,B naBogku oHa gocturaeT 50...70 Mr/n n No3BonseT NPUMEHSTb
YMNPOLLEHHYH TEXHOSIOTUIO €€ OYUCTKKU, B TOM YMCIE HEenocpeacTBEHHO Ha Bogo3abopax, YTo Ans yCnoBui
CeBepa MMeeT o4YeHb BaxHoe 3HaveHne. OgHaKko MHTEHCUBHOE XO3AWCTBEHHOE OCBOEHWE HOBbIX PanOHOB
Cwnbupu n KpanHero CeBepa HepegKko BMneYeT yXyAWeHWe CAaHUTApHOr0 COCTOSIHUSI UCTOYHWMKOB, MO3ITOMY
3gecb ocoboe 3HavYeHne MMeeT peanu3aunst BoOOOXpaHHbIX Mep. OTOoOp BOAblI M3 MarblX MOBEPXHOCTHbIX
NCTOYHWMKOB NPWY HELOCTAaTOMHOM M HEPaBHOMEPHOM CTOKe (0coBeHHO B ycnoBusix Cnbupwn)] Hepegko cBs3aH
C TPYOHOCTSIMU. M3BECTHO, YTO HafeXHoOCTb paboTbl BO403abopoB B TakuMx crydasix obecrneuvvBaeTcsa 3a
CYeT perynnpoBaHus (CE30HHOTO MM MHOTOJIETHETO) PEYHOro CTOKa U nogaepXaHus HeoOXoAMMBbIX ry6uH
B MeCTax pacronoXeHnsi BOOOMPUEMHbIX YCTPOWUCTB. [is 9Toro B nocrnegHue rodbl MOCTPOEHbI NAOTUHbBI Ha
pekax Anen, A, Kapa-Yymbiw u gp. 6acceriHa Obu. OnbIT akcnnyataumMm BO403abopoB MOKa3bIBAET, UTO
OCIOXXHEHMST B MX paboTe BO3MOXHbI JaXe B YCINOBUSAX PEryrnMpoBaHusA CToka M OOyCnoOBMMBAKOTCA OHU
HenpeaBUAEHHbIMU U3MEHEHUSIMU pexmnMa MUCTOYHUKa (Hanpumep, Bogosabopbl ropogoB Py6uoscka,
MpokonbeBcka, Canaupa, BOA03abopbl rOPHOPYAHLIX NPEeAnpusTUin ropHoro Antas u ropHow LUopHwu).
[MpMYMHON OCNOXHEHUIN SBUIOCL YPEe3MEPHOE CHUXEHME CTOKA PeK 3UMOW M3-3a CYPOBbIX KIMMATUYECKUX
YCrOBUA 1 peako MOBTOPSKOLUMXCS  COMETaHUMW  MOrofHbIX  (PaKkTOpoOB: HU3KME  Temnepatypbl,
NPOAOIKUTENBHBLIN  Nepuog npu  ManomM CHEroBoM MOKPOBe, 3ano3fanoe CHerotasiHue BecHOW,
HeJOCTaTOYHOE BbINaAEHNE OCAOKOB B OCEHHE-NETHUA nepuog, CONpoBOXAAlLEeecs CoKpalleHneMm
FPYHTOBOrO MuTaHus pek. B aTmx ycnoBusix cTaHOBUTCA OCODEHHO HEOOXOOUMBIM MPOBeAEeHME Ha MarlbiX
OTKPbITBIX BOOOTOKAX — WCTOYHUKax BOAOCHAOXEeHMs1 creuunarnbHbiX MEeponpuSaTUA Mo NOAAEPXKaHMIo
MUHMMarbHOro CTOKa, a Takke NpUMeHeHne Bo403abopoB C MOBLILEHHOW MaHEBPEHHOCTEIO. PacwwmpseTcs
CTPOMTENLCTBO OTKPbITLIX BOAo3abopoB Ha KpanHem CeBepe, Ha pekax EHucen, JleHa, AngaH, Konbima,
AHagbipb, bonblion AHton n gp. B ogHon nuwe MaragaHckon obnactu, no gaHHbim B. T. CyBopoea, k 1970
r. 6bI1o0 nocTpoeHo okono 60 Bogo3abopoB M3 He3aperynMpoBaHHbIX UCTOYHMKOB, 14 BOOo03abopoB C
perynnpoBaHMem cToka pycrioBbIMU UM NPUBPEXHBIMYU BOAOXPAHUNULLEAMM (KONaHAMN).

Tonbko kpynHble peku Ha CeBepe (C BOA4OCOOpHOW MnoWadbio CBbiwe 6 ThiC. KMZ) He npomep3aroT.
BONnbLUMHCTBO e ManblX U CpefgHUX peK MOSIHOCTbI0 MNepemeps3aeT, 3a MUCKMYEeHWEM TeX, KOTopble
NATAIOTCA  MEXMEP3NOTHLIMA  MOA3EMHLIMW  BOAAMW, MMEKOLWMMM  YCTOMYUBYKO  MOSOXUTENBHYHO
TemnepaTtypy. [lpomep3aHue pek, konebaHus ypoBHeW, HEYCTONYMBBIN CTOK OTPULLATENBHO CKa3bIBAKOTCA Ha
pabote BogosabopoB. Ho pgaxe npu nepemep3aHun manble peku, Hanpumep CpegHekaH, CycymaH,
OmcyK4aH n gp., COXpaHsT NOAPYCNOBbLIN CTOK ECNN HE Ha BCEM NPOTSXKEHWM, TO HA OTAENbHBIX yYacTKax,
a Takke Mo OCTPOBaMW, CFIOXKEHHbIMW anmioBMEM, U MOWMEHHbLIMM Teppacamu. B aTux ycnoBusix
NnoApYyCrioBbIA CTOK NMpMobpeTaeT BaXHyk ponb B BOAOCHAbGXeHWW, U, cnegoBaTernibHO, OH AOMMKEeH ObiTb
N3y4eH, Kak U MOBEPXHOCTHbIN, Ha cTagmm obBOCHOBaHMA CTpouTenbCcTBa BoAo3abopa. [na 3agepxaHus
NoApYCNoBbLIX BOA B KOMMMEKCe BOA03abopoB (OTKPbITLIX UK MHPUALTPALMOHHBIX) CTPOAT Bappaxu.

B aBapwuiiHbIX cuTyauusix, CBSiI3aHHbIX C nepemeps3aHuem peku, ans obecnedyeHus 6onee nNOMHOroO
3axBata noapycnoBbIX BOA PEKOMEHAYETCHA ycTpaumBaTb MEpP3MOTHblE MNOACa HWXKEe MO TeYeHuo OT
Bofo3abopa. MepanoTHbI MOAC CO30aeTCs NEepUOOUYECKUM CHATMEM CHEroBoro MoKpoBa Ha nonoce
wupuHon 5...10 M, nepecekarowlen NOA3EMHbIA NMOTOK Ha BCEW LUMPWUHE OOMWHbI. Ha Takmx pekax 4acTto
NPUXOAMTCA MMETb Aeno Takke C HaneasiMv, KOTOpble OCIOXHSKT paboTy Bogo3abopoB, a Hepeako
NPMBOASAT K UX MOSIHOW ocTaHOBKe. Haneau Ha pekax o6pasyloTcsi Tam, rge B XONogHoe Bpems roga B
pesynbTate NpoMep3aHusi BO3HWUKaK! MpensTcTBUs MOTOKY MOBEPXHOCTHbIX WNWM MogpycnoBbix Bog. Ha
pekax C eCTECTBEHHbIM (HEHaPYLLUEHHBIM) CTOKOM Hanegmn 06bl4HO 06pa3yloTcs exXeroqHo B OOHUX U TeX Xe
MecTax: y nepekatoB, MOPOroB, Ha PaCLUMPEHHbIX YYacTKax pPevyHOW OOMVHbI, e MMeeTca Haubonbluas
MOBEPXHOCTb OXMaxaeHusi, BbiICTpee NpomMep3aeT XKMBOE CeYeHMe NMOTOoKa M BO3HMKAKT Mperpagbl Ha ero
nytn. lNMpouecc obpasoBaHus Hanegen akTUBU3MPYETCS Ha y4yacTKax PEeYyHOW OONWHbI, rae OTCyTCTBYeT
pacTUTENbHOCTb, CNOCOBCTBYIOLWAN 3a4epKaHuio CHera.

MocTporika Bogo3abopa U ApYrnx COOPYKEHWA Ha MarbiX peKkax CYLWEeCTBEHHO MW3MEHSIET PEeXUM
NOBEPXHOCTHLIX U MNOAPYCNOBbLIX BOA, YCIOBUA CHerosagepxaHusa u ap. HegooueHka aToro haktopa MoxeT
NPUBECTM K HENPEABUOEHHBLIM OCIIOXHEHUSIM B paboTe Bog03abopoB.

Mpouecc obpasoBaHWsi Hanegel MOXeT OblTb MHOrOKpaTHO WHTEHCMUUMPOBaH, ecrnv Hapsgy C
BO4O3abOpOM Ha [JaHHOM y4yacTKe pekum OyayT MOCTPOEHbl [OPOXHbIE MNepexodbl, 3VUMHWE neasiHble
nepenpasbl, OrpaxjaroLmne Hacbinu, a Takke BECTUCb pa3paboTkm rpyHTa B pycrne, Ha novme w T.4. Ons
BOLOCHAOXEHMWS OMacHbl Haneau n B BEPXHEM TEYEHMM MaribIX PeK, Tak Kak OHM HapyLLaloT CTOK PEKU U Npu-
BOAAT K COKpaLLEeHMWIO MO4aBaeMoro pacxoga Aaxke npu ucnpaBHoM Bogo3abope.

OGpasoBaHne Hanegewn HauyMHaeTcs O00bIYHO B OKTAOpe — fgekabpe 1 NpoaomKkaeTcsl Hepeako 40 mapTa
— anpens; ux TonwmMHa 4acto gocturaet 3..4 M, U OHM MOryT paspyliairlle BO34enCcTBOBaTb Ha
Bogo3abopel. Ha Bopgosabopax 6Gopbba ¢ Hanegsimm BegeTca ans obecnevyeHus nponycka BoAbl K
BOJOMPUEMHBLIM COOPY>XEHUSAM, B TO BPEMS Kak B APYrux criyyasax (Ha Moctax, npoMnnoLLaakax u 1.4.) Bogy



MOXHO, HAa0BOpPOT, OTBECTM OT COOPYXEHUA U TEM CaMbIM PeELUMTb 3agady. [1ponyck BOAbl K COOPYXKEHUAM
0COBEHHO BaXXeH Ha 3aperynMpoBaHHbIX pekax, Korga n3-3a HapyLleHUs pexxuma UCTOYHMKOB HapyLlaeTcs
npuToK B BoAoXxpaHunuuwa. Cnocobbl GopbObl ¢ HaneasiMyM pasgenstoTcs Ha MacCUBHbIE U aKTUBHbIE.
[MaccmBHbIE CNOCOOBLI HE YCTPaHAT NpuYMH obpa3oBaHns Hanegewn, a Nvb HanpaBfeHbl Ha NVKBUAALMIO
MX BO3OENCTBMSA: OKanbiBaHve NbAa y Bogo3abopa, yCTPOMCTBO Mpopesen B negsHOM MOKPOBE peku 1 Ap.
AKTMBHbIE CMOCOObLI HamnpaBfeHbl Ha YCTpaHeHMe camMux npuuMH obpasoBaHuA Hanegewn: yTenneHue
BOAOTOKA, pacdncTka, yrnybneHue nepekaTos, cnpsiMieHne pycna (puc. 45).

OnucanHbii H. [. N'yceBbIM MHOrONETHUIM ONbIT 3KCMyaTauum Bogo3abopos U3 ManoBOAHbLIX UCTOYHUKOB
B YCMNOBMSAX MepemMep3aHnsi MOBEPXHOCTHOro CTOKa W obpa3oBaHWs Haneden HakornneH Ha BOoAoMnpoBoAe
noc. bapeHubypr Ha o-Be LUnuubGepreH. Ha paHee pencTBoBaBLUeM 34ecb Bogo3abope pycrno pyybs
eXerogHo yrnyonsanu 6ynbao3epom M crneuuanbHbIM MTyroM, 3akpbiBanuy WyTamn 1 3acbinany CHerom, a
MOBEPXHOCTHbIVA CTOK YBENUYMBANIM NOLANUTKOWN U3 BbILLEPACTIONOKEHHOIO 03epa. bonbwunm goctuxkeHem B
npakTuke BogocHabxeHnus Ha KpanmHem CeBepe 3a nocrnegHve rogbl SBMASETCS CTPOMTENBbCTBO TPECTOM
ApKTMKyronb HOBOro BogonpoBoga B noc. bapeHubypr. 3artonneHHbii BOAOMPUEMHUK C BeperoBom
HaCOCHOW CcTaHuuen Ha 03. CTeMMeBaH, a Takke pesepBHbI BO403abop M3 pyybst NEAHMKOBOrO MUTaHMS
obecneunnu yctonumBylo nogady Bogbl notpebutensam. lNpumeHeHne 30ecb akkyMynvpyloLllenh KomnaHu
BMECTUMOCTbLIO 60 ThiC. M” BOAbLI HE Aano NONOXUTENBHOrO pedynbTaTta, Tak Kak KonaHb Obina BbINOSHEHA B
TpelwimHoBaTbix nopodax u Ao 80 % BoAbl TepsAnocb Ha uHpunbTpaumo. OYeBMAHO, B Takmx YCMOBUSIX
OOSDKHbI ObITh TLLATENbHO BbINOMHEHBI NPOTUBOUNBTPALMOHHBIE MEPONPUATUS.
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Puc. 45. NpoTBoHaneaHble YCTPOMUCTBA Ha ManbIX pekax

1 — cHer; 2 — nepn; 3 — yTennaAwWUA cnon (BeTBU XBOWHLIX AepeBbeB, MOX, TOP(. XBOPOCT U
Ap.): 4 — HacTun; 5 — Bo3aywHasa npocrionka; 6 — nerkve cBau (konbfl); 7 — AepPeBAHHbIN LUT,
yNOXeHHbIN Ha npoAosibHble BalilMKu U3 NbAa U cHera: S — npomMopaxuBaemasi YacTb pycna; 9 —
yTensieHMe pycra no ogHou us cxem o — o u 6eperoB; 710 — BbipaBHUBaHWE U yTenrieHue pycna no
ogHoOM n3 cxem 6 — x; 11 Hanegb A0 NpPOBeAeHUA NPOTUBOHANeAHbIX MeponpuaTun; 12 —
BO3MOXHO€ [MONOXEeHNe Hanegu B UTOre nNpoBefeHUusi NPOTMBOHanNeAHbIX Meponpusatun; 13 —
HanpaBnswLwWue Banbl ANA peryJimpoBaHnsa 3MMHEro ctoka

XapaKTepHble OCINOXHEHUsI NPEeTepnenn U UCMbITLIBAIOT Takke BoAo3abopbl Ha pekax Kapa-Yymbiw u
Anen.

Boposabop Ha Kapa-Yymbilwe — Geperosoro tuna, pacnonox(eH B 50 M OT MNOTUHbI. BmecTumocTb
BOAOXPaHWNMILA NepBOHAYanbHo Gbina paBHa 5,5 MNH. M, a OTGOp BOAbI B MEpPBbIit rof akcnnyaTaumm
Bogo3abopa COCTaBJ'IFIJ'I 0,4 m/c. CpenHerogoBon CTOK Kapa- L4y|vu=|Lua B CTBOpE pacnosioxxeHns Bogosabopa
paBeH 4,55 m */c, MUHUManbHBIA 3uMHMn — 0,17 m°/c. Peka umeeT rOpHbIA Xapaktep M 0omblIoe 4Yncno
noporos N nepekatoB. PaccTtosiHMe OT NNOTUHbLI 4O UCTOKOB coctaBnseT 70 kM. JlegoctaB npoucxoauT B
nepeou gekage Hos0ps, Negoxon — B NocrnegHen NaTuaHeBKe anpens.

B TeyeHne 10 net akcnnyartaumm Bogosabopa o160p BOAbI M3 BOAOXPaHUMMLLA €XErogHO yBenMyYnBarncs
M BO3pPOC B 2,7 pasa No CpaBHEHUO C nepBoHavarnbHbiM. OQHAKO CYLLECTBEHHbIX OCMOXHEHW B paboTte
Bofo3abopa B 3TOT nepuog He Habnoganock. HanonHeHne BogoXpaHunva B Nepmos BECEHHUX NaBOLKOB
00 ypoBHS Ha 0,5 M BbilWe HopmanbHOro nogneptoro ropusoHTa (HIMM) n perynuposaHue cbpoca BoAbl B
HWXHUIN Obed obecnevmBany yCTOMYMBYHO NPOM3BOAMTENBHOCTL BOA03abopa. MOHMKEHHbIN (B CPaBHEHWM C
npeabiaylwyMy rogamMu) MOBEPXHOCTHBIA CTOK pekn B 0e3noxanvByld oceHb 1966 r. mpu CcOXpaHeHuu
OOCTUrHYTOrO K 3TOMy BpeMeHM oTbopa BoAbl OOYCrMOBWM CyLWECTBEHHOE CHWXXEHME YPOBHS B
BOLAOXpPaHWUMVLLE YXe B Hadane ceHTabps. B nocneaytowem, ocoOEHHO Mocne negocraBa, 3TO CHUKEHWE
OOCTUIMO YrpoXalLwmx pa3mepoB M3-3a He4OCTAaTOYHOIO NOA3EMHOr0 MUTaHMSA PEKU U BbI3BaHHOIO 3TVIM
COKpalLLleHMs1 MpUTOKa BOAbI B BOAOXPAHUINLLE, KOTOPbLI K cepeauHe sHBapst 1967 r. coctasun 0,14 m %c. B
pesynbTate nNpou3BOAMTENBHOCTE BOAo3abopa Obina cHwxkeHa Ha 20 %, 4TO BbI3BaANo 6onbluve
3aTpyAHEeHMs B BOOOCHaOXeHMN.

[nsa BbISIBNEHUS AONOMHUTENbHBIX MPUYMH CHWXXEHUSI CTOKa npoBenn obcnepoBaHue Kapa-Yywmbiwa u
€ro NPUTOKOB BbILLE MO TEYEHMIO OT MIIOTUHBI, MPU KOTOPOM Obinv 0BGHapyxeHbl Gonblune nNpoBarbl Nbaa B
BEPXOBbSAX BOOOXPAHWMMLLA, @ Bbile MO TEYEHUHD PEKM — MHOIOYMCNEHHbIE Hanegu W MNonHoe
nepemMep3aHue peyHoro NoToka Ha nepekaTtax, Yemy GraronpuaTcTBoBana MarnocHexHas 3uma. K Havany
BECEHHEro naBofka obLuee CHKEHWE YPOBHS BOAbI B BOAOXpaHUNuLLEe coctaBumno 2,8 M npu cpegHen ero
rnybuHe 3,75 M. YBenuuutb NpOM3BOAMTENBHOCTb BOAoO3abopa A0 naBogka He ydanocb, W nvb
3aBepLUeHNEe CTPOMTENBCTBA HOBOW MIOTUHbLI, YBENUYMBLLEN 06beM BogoxpaHunuwa B 10 pas, obecneuuno
HagexHyto paboTy Bogo3abopa B nocrnegyowme rogpl.

Boposabop Ha peke Anen (puc. 46) coBmeLLeH C BOOOMNOABEMHONM MIOTMHOM, obecrneynBaroLLEen NuLlb
yBenu4yeHune rmybuHbl Bogbl y BOOOMNpMEMHMKa 6e3 perynupoBaHusa cToka. Komnnekc coopyxeHuin Bogosa-
bopa (6e3 BydepHoro BogoxpaHunuuia) BeefeH B gencteme B 1966 r.. u go 1969 r. nepeboes B pabote
Bogo3abopa He Bo3HuKano. Peka AneH Ha BbIOpaHHOM Yy4yacTke WMMeeT XapakTep PaBHUHHBIX PeK C
MHOroYMcneHHbIMM MeaHapamu, 6epera ee HeycTon4vMBbIE, NerkopasmbiBaemMble. Pycno cnoXeHo necyaHo-
rPaBUAHLIMU  OTIIOXKEHUAMU, B KOTOPbIX (QOPMUPYETCA NOAPYCNOBbL CTOK (MOLLYHOCTbL OTIIOXEHMWI
coctaBnserT 6...10m). I'Ionpycnosue BoAbl Anesi B XO35IMCTBEHHO-NUTLEBOM BOA4OCHAGXEHUN MCMONb3YTCA
KpanHe HegocTaToyHO. CpeAHMIn MHOTONETHUA MUHMMATbHBIA CTOK B A2HHOM CTBOpE cocTaBnset 2,06 m°/c,
a B OTAEenbHble TOfibl OH CHWXKanca K KoHuy 3umbl o 0,5 m %/c. HebblBamoe CHWXEHWE CTOKa,
COMpOBOXAaloLeecs HapyLlleHeM pexnma paboTtbl Bogosabopos, 6biio 3umon 1968/69 rr. 3acywnveoe
neto 1968 r. n cyposas 3uma 1969 r. ¢ paHHMMKU MOpO3aMuK U ycTonumeon Temnepatyponn — 40... — 45°C
BbI3BanM COKpallleHNe NOBEPXHOCTHOIO M MOAPYCIOBOro NUTaHusA peku. Temnepatypa Bosgyxa bbina Hke
cpeaHen MHoroneTHen B Hosibpe 1968 r. Ha 4°C, B gekabpe — Ha 7 °C, B aHBape 1969 r. — Ha 14°C.
Pacxon Bogbl B Anee K KOHUY fHBapsa cHusunca go 0,9 M/C a npou3BOANTENBHOCTbL BOAo3abopa
YMEHbLLUMIACh B CBA3U C 3TUM Ha 25 %.



Puc. 46. MNpunnoTuHHbLIK BoAo3abop Ha
p. Aneu c 6ycepHbLIM BOAOXPaHUMNNLLEM

1 — BoponogbemMHasa nfoTvHa; 2 —
HacocHas ctaHuma | noavema; 3 —
CNpAMASOWMA  KaHan; 4 — HanopHo-
caMoTe4Hble BOAOBOAbI; 5 —
pacnpegenuTtenbHas Kamepa; 6 —
OroJsioBOK; 7 — oydepHoe
BoAgoxpaHunuuwe; 8 — obsogHon KaHan; 9
— pYycnoBbI-NpaBUTeSibHbIe COOPYXEHUS;
10 — KOBLUOBbLIN BOJ03abop

B cepeavHe ceBpans Obino Nnpov3BeneHo obcrneAoBaHME ydacTka Pekn NPOTSHKEHHOCTbIO 0Koro 30 kKM
BbllWe BoAo3abopa. 3amepbl CTOKa B ABYX CTBOpaX, OTCTOSILLUMX OAMH OT APYroro Ha 28 kM, nokasanu, 4YTo
pacxog B MNepBOM (BbILuepaCI'IOJ'IO)KeHHOM no TeyeHuto) ctBope paBeH 0,97 m %, a Bo BTOpPOM (Y
Bogosabopa) — 0,35 ™ 3/c.  YMeHbLueHne pacxoda BOAbl MO TEYEHUID pPeKn U OTCYTCTBUE [pyrux
BOL403abOpOB Ha yyacTke mexay BblOpaHHbIMW CTBOpaMu CBUAETENbCTBOBANM O HanuMuuyM Notepb BoOAbl.
[etanbHoe obcrnegoBaHue 3Toro yyactka ¢ OypeHnem fbga no3BOMnvio BbISIBUTb OTCYTCTBUE B OTAENbHbIX
MecTax BoAbl MOAO NbAoM B pycrne u 6onblune macwtabbl HanegeobpasoBaHUi. TonwmMHA KOPEHHOrO Nbaa
pocturana 1,3 m, a Haneaen Ha oTAeNbHbIX ydacTkax — bonee 2 M. Ha nnecax rnybuHa Bogbl Nofo NbaoMm
Jocturana 2 M, B TO BpeMs Kak Ha nepekatax Habnioganocb NonHoe nepemepsaHve notoka. flegsHom
MOKPOB COCTOSAN M3 HECKOMbKUX crioeB. PaHee Takoro npomMep3aHus Ha AaHHOM Yy4yacTke Anesd He
Habnoganock.

Ha npoTtsikeHnn 17 kM BBepx Mo TeYeHW0 OT BOAo3abopa sIBHbIX MOTepb BOAbl HE ObINO BbISIBNEHO.
Hanee Ha yyacTke 17...26 KM NOYTU CMMOLWb PacnpoCTPaHANUCh Haneau ¢ BbIXOAOM BOAbl Ha NMonMMy. OTOT
Y4acTOK M ABMSANCS OCHOBHbIM O4YaroM MnoTepb BOAbl U3 peku. 3 npopy6en, npobypeHHbIX BO Nbay Bbllle
y4yacTka, Boga C Hanopom BbIXOAura Ha NoBepxHOCTb. bypeHne nbga no3Bonuno ycTaHOBUTL, KPOME TOro,
4YTO Hapsgy C NoTepsiMvM BoAdbl Ha Nnegoobpas3oBaHNe MMEKT MECTO Takke NMoTepu Ha HacbILLEeHWEe CHera Ha
ypese BoAbl B peke.

Puc. 47. MonepeyHbi pa3pe3 pycna p.
Anen Ha y4yacTke nognopa

1 — nea; 2 — cHeroBoM MNOKpoOB; 3 —
BbIXoAbl BOAbI HA NOBEPXHOCTb

M3-3a 06UnbHBIX CHEronagoBs nNpy NEPBbIX 3aMOPO3Kax OCEHbIO OTNOXMUBLUAACA No 6eperam Tonwa cHera
npegoTBpaTUna AdanbHenlwee HamopaxuBaHue nbaa y Geperos. [Npomepbl Mokasanu, YTO Ha HEKOTOpbIX
yyacTKkax peku Tornwa fnbga OT cepedvHbl pycna K 6eperam cylecTBEHHO YMeHbLUaeTCs, a HenocpeacT-
BEHHO Ha ypese NnedsHoW MOKPOB OTCYTCTBYET (puc. 47) M CHer HachbiweH Bogon. Ha yyacTkax Bbllwe
nepekaToB TakOMy HacCbILLEHWI0 CMOCOOCTBOBANO BO3HMKHOBEHWE Hanopa BoAbl NOAO MNbAOM BCreACTBME
nepe-mep3aHnsa U BbI3BAHHOTO 3TUM MEPEKPbITUS pycrna peku. YBenuueHvne npuToka BoAdbl K Bogo3abopy
ObINO 4OCTUrHYTO YCTPOMCTBOM MPOpEe3en BO fbAy Ha BCHO LUMPUHY PEKU, KOTOPble NO3BOMMIN NepexBaTuTb
HaneaHbIA NOTOK M BBECTU €ro0 B OCHOBHOE PYCIo, NPefoTBpaTvB TEM CaMbiM AanbHENLNA pOCT Haneaen.
OcobeHHO adhheKkTMBHO BbINO YCTPOWCTBO NPOPE3N Y BEPXHETrO nepekata Ha obcrneaoBaHHOM y4vacTke, rae
oHa ofecrneunna yBenuueHe pacxoaa Boabl B peke y Bogosabopa o 0,7...0,8 m%/c.

AHann3 BbINOMTHEHHBIX MEPONPUATUIA MOKa3biBaeT, YTo Oopbba ¢ HanegamMu NMyTem YCTPOWCTBA TOSBbKO
nonepeyHbix npopeser 3deKkTMBHA B YCMOBUSAX, KOraa Hanegu copMmupytoTcs B npeaenax OCHOBHOMO
pycna peku. Korga xe Hanegu BbIXo4AT Ha NOMMY, HaAO0 AONOMHUTENBHO BbINOMHATL NPOOOSIbHBLIE NPOPEsm
C pacuucTkon OHa Ha nepekatax. [ns npegoTBpalleHus NOBTOPHbLIX OCIMOXHEHWMW npopesn cnegyet
YTENNATbL CHErom.

YnydweHne BogocHabXeHUss B NogoOHbIX criyyYasx; MOXeT ObiTb OOCTUrHYTO Hapsigy C yBENMYEHMEM
NMOBEPXHOCTHOTO CTOKA PEKM TakkKe 3a CYET MCMONb30BaHUSA NOAPYCMOBLIX Bo4. AToMy GnaronpusitctByeT
TO, YTO PEXMM MOOPYCNOBLIX BOA B 3HAYMTENIbHO MEHbLUEN CTEMEHW, YeM MOBEPXHOCTHLIX, MOOBEPKEH



BMUAHWUIO LUYroneaoBbix daktopoB. [Ina coBmecTHoro otbopa MOBEPXHOCTHbIX M MOAPYCMNOBLIX BOA
LenecoobpasHo NPUMEHsSITb KOMBMHMPOBaHHbIE Bogo3abopbl [29].

2. XapaKTeprle CuTyaumm un wyronenoBblie OCIMOXHEHUA Ha BOAOS&GOan

LLlyronenoBbie sIBNEHWsI HA pekax No-NpexHeMy co3faloT Hanbonee cepbesHble 3aTpyaHeHust B paboTte
BO403ab0poOB, COMPOBOXOAWLWIMECA MWHOrA4a MOMHbIM MpekpalieHMeM nogayn Bogbl noTpebutensam.
OTpuuaTtensHOMy BAWSIHUIO NOABEPXKEHbI BOA03ab0pPbl Kak B CEBEPHbLIX, Tak U B HOXKHbIX pavioHax Hallewn
cTpaHbl. B nocnegHve rogbl No 3TON NpUYMHe GbiNM KPYMHbIE OCINOXHEHUSI Ha Bogo3abopax psifa ropoaos,
conpoBoXxaaBLunecst nepedosimm B BOAOCHADXEHUN.,

OTO nogTBepXOaeT, YTO  LUYrofiedoBble  OCMOXHEHMS 0OycroBnMBalOTCST B MEHbLUEW Mepe
reorpaduyeckMm MnonoXxeHMeM Bogo3abopoB M B Gonbluen — NpuUpoaHO-KIMMaTUYeCKMMN 0COBEHHOCTSMU
MEeCTHOCTU. Bonpocbl Wwyroobpa3o-BaHua M BO3OENCTBMA LWyrM Ha paboTy BoA03abopoB M3yYeHbI
[OCTaTOYHO rnyboKo, NOSTOMY 3[4E€Chb HE pacCMaTpMBalOTCA TEOPETUYECKME acreKTbl NPobreMsbl, a rmaBHOe
BHMMaHWEe yaeneHo HaTypHbIM hakTopam 1 MeTodam 3allmTbl BOA03ab0pOoB OT LWyronbaa.

CTeneHb BMSHUSA LLYTM HE OCTaeTCs MOCTOsIHHOWN, a M3MEHSIETCSl U3 roga B rof M MHorga nposiBnsieTcs
COBEPLUEHHO HEOXNOAHHO.

Tak, B 1970 r. Ha HoBocnbupckoMm BOAONPOBOAE BOAONPUEMHUK B KOBLUE OKa3arcs NofiHOCTbIO 3abUTbIM
wyron. MNMpu gnuHe koswa 6onee 900 M, HANUYUK LWYrOOTOOMHBLIX LLNOP U PacnooXeHUn BXoAaa B KOBLU NMog
ONTMMarbHbIM YITIOM K PEYHOMY MOTOKY Takoe sIBfieHne TpyaHo Obino npeaBuaeTb. Pewatowmm aktopomM
B [aHHOM cry4yae okasanocb BeTpoBoe Bo3feuncTtsue. [Npu onpegeneHHOM HanpasneHuuM BeTpoOB [0 Ha-
CTynfneHust negocTaBa LUyra HaroHsieTcs B KOBLI, K TOMY e B CaMOM KOBLUe BOAA WHTEHCUBHO
nepeoxnaXxgaeTcs U WyronegoBas Macca NoSIHOCTbIO 3a0MBaEeT XMBOE CeYEHME NOTOKa.

Hepenko oTpuuaTtenbHoe BNUsIHUE LIYTM ABMASIETCA CreACTBUEM HapyLleHUs eCTECTBEHHOrO TEMMOBOro
pexvma pek. Takoe BNuUsiHME WCMbITbIBAOT BOAO3aboOpbl Ha yvacTkax Hwke nnotuH 3C (HoBocmbupck,
Bonrorpag, JleHMHoropck), Hmxke cbpocoB oTpaboTaHHbIX Tennbix Bog (HoBokysHeuk). Ha Boposabope
PoctoBa B 1972 r. MIHTEHCUBHBIN LLIYroxod B MapTe Obin Bbi3BaH NpegHamMepeHHbIM HapyLLEeHUEM NeA0BOro
nokpoBa Ha [1oHy C Lenblo yCKopeHust cyaoxoacTtea. [ocneayiollee HEOXNaaHHOE NOXONIoA4aHNe MOBMEKIO
nepeoxnaxaeHue BoAbl C XapakTePHbIMU AN TakUX CnydaeB NOCNeaCTBUSAMM.

OTpuuaTtensHoe BO3AENCTBME LLYroneaoBbiX hakTopoB Ha paboTy Boo03abopoB CONyTCTBYET Pa3BUTUIO
LleHTpann3oBaHHOrO BOAOCHabXeHMs Ha BceM ero npoTsbkeHuun. Ewe B 1894 r. BO3HMKanu yrpoxatoLiune
cuUTyauum oT BO3LeNCTBMSA Wyrn Ha Bogo3abope 3 Hesbl B [NeTepbypre, nostopstowmecs 3atem B 1914-m,
1916-M 1 B nocneaywwmnx rogax, 4YTO MOCMAYXWUIIO TOMYKOM K W3YYEHWUHO LUYronefoBbiX MpOLEecCcoB
NPUMEHUTENBHO K YCTPOWCTBY U 3KCMyaTauum Bogo3abopHbIX COOPYKEHWI, HAMNOXMITO OTNEYaTOK Ha KOHCT-
PYKTMBHbIE N TEXHOMNOIMYECKNE PELLEHUS BOOOMPUEMHBIX YCTPOUCTB.

Puc. 48. lllyronegoBas o6cTaHOBKAa Ha pycrioBoM Bopo3abope um3 O6u B npeaneno-ctaBHbIN
nepuop (Hos6pb 1975 r.) 1 — 30HbI YCTOMYMBOrO NieAocTaBa; 2 — WyroBble KOBpPbl; 3 — OCHOBHOWM
BOAONPUEMHUK; 4 — AONOSNHUTENbHbIE BOAONPUEMHbIe OTBEPCTUS; 5 — cucteMa NHeBMoO3alWm-Tbl; 6
— HannaeHble O6yHbl; 7 — nuxTep; 8 — TpoCbl; -—---—---- NOBEPXHOCTHbIE TEYEHUSA; ---—---—- rnyouHHble
TeyeHus

Puc. 49. lllyronegoBas o6cTaHOBKa Ha KOBLUOBOM Bopgo3abope m3 O6u B npea-nefocTaBHbIN
nepuop (Hos6pb 1975 r.) 1, 2 — COOTBETCTBEHHO JaMObl U, WNOPbI KOBLUA; 3 — 30Ha YCTOWYMNBOro
nepocrtaBa; 4 — WYroBble KOBpPbI

MockonbKy  LWIyroneaoBble MPOLECChl  Hepeako pas3BUBAKOTCA O4vYeHb  ObICTPO, € pasnu4yHoun
WHTEHCUBHOCTbIO 006pa3oBaHUs BHYTPMBOAHOMO fbAa U HEYCTOMYMBOW OUHAMMUKOW €ro nepemMelleHusi, Ha
Bofo3abopax co3dalTca HenpeaBUAEHHbIE aBapuHbIE CUTYyaLMKU, NPUBOASLUME K COKPALLEHMIO U Aaxe
NofIHOMY MNpekpaLLeHnto nogayun Bogpbl. 1o aTor npuumHe wyronenoBble akTopbl, 0COBEHHO B CYpOBbIX
KNMMaTU4eCcKnux YCrOBUSIX, SBMSKTCA Yalle BCero onpefensiowyMmy npu pasmMelleHun, Bbibope Tuna
Bogo3abopa u TexHorornn ero paboTsl.

C To4YkM 3peHus IKchfyaTauum BaXKHO MNPOrHO3MpoBaTb CUTyauMto, KOTOpas MOXET CrOXWUTbCS Ha



Bodo3abope B npeanenoctaBHblA Nepuod, U CBOEBPEMEHHO MNPEeANpUHATbL Mepbl MpU TOM WU UHOW
wyronenoson obcTaHoBke. [lpu  GRAronpuATHBIX MOrOAHbIX  YCMOBUSIX  (YCTOMYMBOE MOXONOAAHWE,
OTCYTCTBME BETpA, Masible CKOPOCTU TEYEHUsI U CTaOWIbHbIN YyPOBEHL BOAbI B PEKE) NeAocTaB NPOUCXOANT B
TEeYEeHMe KOPOTKOro MPOMEXYTKa BPeEMEHN M obpa3oBaBLUMIACSA GeperoBor NpuMnon Nbda OTTECHSAET LWyry oT
BogonpueMHuka. Ha puc. 48 n 49 nokasaHbl xapakTepHble Arsi 3TOro cny4vasi cutyaumm.

Ha 6eperoBbix Bogo3abopax 30Ha paHHEro nefoctaBa MOXET PacnpoCTPaHATLCA Cpa3y Ha akBaToOpuio
BOAOMNpU-

€MHMKa W, ecnu Wyra He MOAHbLIPUBAET NOA KPOMKY nbAa, BOAOMpPUMEMHMK paboTaeT yctonmumeo. Ha
KOBLLOBbIX Bog03abopax paHHUI NefocTaB oxBaTbiBAeT NpeXae BCEro BXOAHYI0 YacTb M akBaTOPUIO KOBLUA,
a TaKKe npuneramwmMin K KOBLWY yyacTok Bepera. OnucaHHble cUTyauum ABMSIOTCA MCKIHOYMTENBHBIMMU,
KpariHe peakumu,

Ha npaktMke no4yTM NOBCEMECTHO HabmwpawTca 6Oonee CrOXHbIE CUTyauuKn, Bbi3blBAaeMbIe
HEeYyCTOMYMBBLIM MOXONOAAHNEM, BeTpaMu W Ap., KOTOpble BIEKYT paspylleHWe paHHEero reaocTasa,
nepemMeLlieHre negoBbIX Macc, obpasoBaHMe BHYTPMBOLHOIO NbAaa v wyrn. LLlyronegosas cutyaums MoxeT
N3MEHATBLCS B TEYEHNE CYTOK U AaxKe YacoB.

B koHue Hosi0psi 1979 r. Ha CeBepHon [1BnHe y ApxaHrenbcka Habmnwgancs WHTEHCUBHLIN NeQoXOA,
HECBOWCTBEHHbIN 4118 JaHHOro nepuoda roga. B Havane Hoabps npu cunbHbIX 3aMOPO3Kax peka Nokpbinach
negom TonwmHon go 0,3 . M. HacTynmBliee 3ateM NoTenneHne Bbi3Bano NOABWKKY NbAa U Pe3ko yXyaLwuno
wyronenoByto obctaHoBKy Ha peke. OcnoxHeHun B paboTe BOA03abopoB B AAHHOM Criyvae He BO3HWUKIIO
nuwb 6narogapst 6onbLomy (4o 10 m) 3arny6neHnio BOAONPUEMHbBIX YCTPONCTB.

B koHue siHBaps 1978 r. aBapuiiHasa cuTyauums BO3HMKIA Ha Bopo3abopax PoctoBa-Ha-[loHy. CunbHbI
BETEP CO CHEronagom W UHTEHCUMBHbLIM BOSIHOOOPA30BaHMEM OCIOXHWUI Mpouecc nefocTasa, Bogo3abophl
oKasanucb B ronoBe obpas3oBaBLUENCA MpU 3TOM MOMbIHbW. [MonoXeHne ycyryounocb COMyTCTBYHOLLMM
MOHWXEHNEM YPOBHSA BOAbI B peke. PycrnoBoi BOOONPUEMHUK NpY 3TOM Obin 3aKyMOpeH LWYyronegoBon mMac-
COW, 1 MOCTYNJSIEHNE BOAbLI MPEKPaTUIOCh.

Ha BOOOXpaHMMULLHBIX U 03epPHbIX BOAO3abopax CrOXHble LYrofieaoBble CUTyauuMyM BO3HWUKAKT 4valle
BCEro nof BO3denCcTBMEM BAONbOEperoBbiXx TevyeHun. PaHee cuuTanocb, 4TO BOAO3abopbl Ha
BOAOXPaHUNULLIAX MEHEE, YEM Ha peKax, MOABEPKEHbI BO3OENCTBUIO LLYronieoBbIX (0akTOpOB MM BOBCE He
noaBepXXeHbl UM.

MpakTuka akcnnyataumMyM noaTBepXAaeT, YTO ChnpaBensiMBO 3TO TOMbKO ANA ManbiX BOLOEMOB, Ha
KPYMHbIX e BOAOXPaHUMULLAX M Ha 03epax CO3[aloTCs LUyroneaoBble CUTyaUUn HE MEHee CrOXHble, YeMm
Ha pekax, Morywue npvBOAWUTb K MOJSIHOM OCTaHOBKE BOAO3abopoB. XapakTepHbIMW B STOM OTHOLUEHMU
ABNATCA Bogo3abopkl Ha Bonrorpagckom, boTkMHckoM BogoxpaHunuuax u OHeXXckoM o3epe, rae Hepeako
BO3HUKAIOT MHTEHCUBHbIE BOONbOEpEroBblie TeHYEHNs1 C pa3mMbiBOM Geperos n obpasoBaHNMeM BHYTPUBOLHOIO
nbaa, ocnoxHstowero paboTty BOAONPMEMHMKOB Aaxe Ha rnybuHe 15... 18 m.

TeopeTnyeckne npenctaBneHns O BO3OENCTBUM LUYronenoBbix ¢hakToOpoB Ha Boao3abopbl He Bcerga
COOTBETCTBYIOT AENCTBUTENbHOCTU. Hepeako npegnonaratoT, YTO BO3AENCTBME 3TO 3aKITHOYAETCH TOMbKO B
obMep3aHun MpyTbeEB COPO-YAEPKMBAKOLLMX PELUETOK U B 3aKynopuBaHMM BOLAOMPUEMHbIX OTBEpPCTUN
BHYTPMBOAHbLIM NbAOM, UCXOOA U3 Yero JOCTaTOYHbIM CPeaCcTBOM MpefoTBpaLleHUs LyronegoBoro BO3-
OEeViCTBUS cuMTaloT anekTpooborpesB peleTtok M obpaTHy0 MpOMbIBKY BOOOMPUEMHBIX OKOH. ABapuiHble
cUTyaumm Ha MHOrMX Bogo3abopax, pesynbTaTbl 06CcneaoBaHUsA OroflOBKOB BoAOIa3aMU NOKa3biBaoT, YTO B
OencTBUTenbHOCTU 06CTaHOBKa ropasgo CrioXkHee 1 B 0COOeHHOCTM Torga, Korga Bogo3abop okasbiBaeTcs B
30He hOPMMPOBAHUS LLYrO3aXXOpPoB W Lyra 3abuBaeT ecnu He Bce, TO OOMbLUY 4acTb CEYEHUS] PEYHOTrO
notoka. BbigensoT gBa TvMna LIYro3axxopoB: rMyOVHHbIE, NP KOTOPbLIX LWyra BOBMEKAETCs Ha rnyouHy o
5...7 M, HO WyronegoBLIN MaccMB OXBaTbIBAET CPaBHUTENBHO HEGONbLUOW y4acTok peku (1...2 km, pexe o 5
KM); MOBEPXHOCTHbIE, KOrAa LUYyro3axopbl pacnpegensoTtcs Ha yyacTok peku 10...15 KM npu cpaBHUTENBHO
mMarnown rnybvHe norpyxenus wyrn (4o 2,5 m). 3HaHMe xapakTepa LWYro3aXopoB Ha TOM WIM UHOM y4yacTke
pekn MO3BOMSET MNPOrHO3MpPOBaTh LUYronefoByld OOCTAHOBKY M CBOEBPEMEHHO MpMHUMAaTbL Mepbl MO
obecneyeHno yctonymeom paboTel BO403abopos.

HetanbHoe o6cnegoBaHne BOOOMPUEMHBIX OrorioBkoB Ha O6Om B HoBocubupcke mnokasano, 4To
BHYTPMBOAHbIN e OOBONakMBaeT He TONbKO BOAOMPUEMHbIE OKHA, HO W BECb OroJyIOBOK, 0bOpasys
NoABOAHBIA MacCUB M3 HaCbILEHHOW BOAOW neasHon Macchl. Bogonasbl B TakMx YCrOBUSAX HE MOTyT Aaxe
npubnu3anTeCs K BOAOMPUMEMHbIM OkHaM. PaboTa OCMnoXHSeTCs TeMm, 4YTO npu LIyroxoge no4 BOAOW
NpakTU4ecKn OTCYTCTBYET BUANMOCTbL. K TOMY e NOTOK BOAbl HACbILLEH BHYTPMBOAHLIM MbAOM, a NeasiHown
MacCUB Ha OrofloBKax NOCTOSIHHO HapacTaeT.

AHarnornyHas cutyaums MMena MecTo Ha OfHOM M3 Bopo3abopoB bapHayna. Tpy BOAONPUEMHbIX
OrorioBka 3TOro Bogo3abopa, okasaBLUMECS Y KPOMKM GeperoBoro npunas nbaa B 30He TpaH3uTa Lyru, cos-
Janu nperpagy NpOABWXEHMIO €e MO pycry, Y4TO MPUMBENO K 0OpasoBaHUI0 fOKANbHOMO LUYro3axopa W
3aKyrnopke BOAONPUEMHBIX OTBEPCTUMN.



Puc. 50. CTpykTypa wyronegoBon Maccbl Ha BOOONPUEMHOM OrofioBKe

Mpu ncnpaBHO OENCTBYIOLLEM 3NEKTPOOBOrpeBe PELIETOK B TAKNX CUTYyaLMAX C HAPY>KHON CTOPOHbI OKOH
B TOMWe LyronegoBoro mMaccusa obpasyeTcsi 3aMKHyToe CBOBOAHOE MpPOCTPaHCTBO, HO AOCTYM BOAbl K
OokHam He obecneumBaeTtcsa. ObpaTHasi NPOMbIBKA TaKKe HE AaeT MONOXUTENbHbLIX pe3ynbTaToB, MO0 Boaa
M3 OKOH BbIXOAWT fOKanbHO, He obpasys chnnowHoro notoka. lMpogorkarowmnca otbéop Bogbl MOXET
NMPUBECTU K MPOHUKAHWUIO LUYrM B CaMOTEYHble NUHUM, GeperoBor Konodel U Aaxe Ha BOLOOYMCTHbIE
cTaHumu. Takue crnydyam umenu mecto B Ydbe, PyGLoBcke n apyrx ropogax.

3akynopka OTBEPCTUN LUYronbAOM MOXET OblTb HACTONBLKO MAOTHOMW, YTO B CaMOTEYHbIX TPyOonpoBoaax
N oronoBke obpa3syeTcsi BakyyM, CNOCOOHbIN NOBMeYb paspylueHue oronoska. M3 npakTtuku akcnnyaTauum
N3BECTHO HemMano nNogobHbIX NPYMepPOoB.

B dopmupoBaHum LwyronegoBoro Maccmsea y OrosioBKOB MMaBHYO0 POrb UTPaeT TPaH3NUT LYK TeYEeHUeM C
BbILLUENEXaLMX Y4YacTKOB pPEeKM, B 3HAYUTENbHOM CTEneHu CrnocobCTBYOT 3TOMy BCEBO3MOXHbIE
BbICTyNarLMe 4acTu OrofiOBKOB, KOPYM W TOMMSIKA, OTMIOXEHWE HAaHOCOB, BO3BbIWIAKLWMECS HAL LHOM
camMoTeYHble NHMM (Npy MX NoaMmbiBe). M03TOMY OYEHb BaXHO eXerogHoe (HakaHyHe negoctaBa) 06-
crnegoBaHMe BOAOMPUEMHMKOB W NPOBeAEeHVMEe Ha HUX NpodUNakTUYecknx paboT: pacyucTka HaHOCOB,
yaaneHue TONNSAKOB, KOpYEW, PEMOHT BOAONPUEMHbIX PeLLEeTOK 1 Ap.

B cTpyktype wyronegosov macchl (puc. 50) npucyTcTBYlOT B 60OMbLIOM KOMWMYECTBE [MUMHUCTbIE U
necyaHble YacTuubl, NpuaaBas en TeMHO-6ypbii OTTEHOK. [10 Mepe pa3pyLueHns nnu TasiHUs LWyronegoBoro
MaccuMBa Yy OrofioBka W Jaxe Ha ero nepekpbiTMM OCTaloTCH HaHOChI, MHOrAa AOBOSMbHO KpyrnHble (d =
50...100 mm), BOBMeYeHHble paHee B MOTOK BMECTE€ C AOHHbIM WM MpuOpexHbIM NbaomM OT 3abeperoB u
TpaHcnopTvpyemble B TOMWE MOoTOKa Mpu ero LwyroHacbiwe-HuM. HabniogeHua nokasanu, 4To
TpaHCNOPTUPOBaHME KPYMHO3EPHUCTLIX HAHOCOB B TOSILLE PEYHOro NOTOKa NPOXoAUT OCOBEHHO MHTEHCUBHO
npy MOBbILEHUN YPOBHS B peke (B 30HE LUyro3axopa, nogrnopa OT BCTPEYHOrO BETpa MM MOPCKUX
NpWUnvMBOB), B pe3ynbTaTe KOTOPOro LWyroreoBas mMacca NogHMMaeTcs Co gHa, OTpbiBaeTcs oT Geperos,
yBrieKkasi yacTuubl OTIOXKEHUN, MOTyLWMX MnepemellaTbcs Takum obpasom Ha Oonblimne paccTtosHus. MNpu
MOTONIOYHOM PAacnoOfIOKEHUN BOAONPUEMHBLIX OKOH HaHOCbI MOryT nonagaTb BHYTPb OrofiOBKOB W BO
BCacblBaloLWMe NMHUN, a NpU HENOCPEeACTBEHHOM BCacbiBaHWMM BOAbI NPUBOAUTL K 3abvBKe HAcOCOB, Bbl-
3blBas AOMOSHUTENbHbIE OCMOXHEHNs1 Ha Bogo3abopax.

§ 2

Puc. 51. Llyroc6pocHoe yCcTPONCTBO Ha MarbiX BOAo3abopax U3 ropHbIX pek

a — c 3arny6reHHon neperopogkon; 6 — c WaHOOPHOW cTeHKon; 71 — BOAOMPUEMHMK; 2 —
LWWYrooTBOASALWMMN JIOTOK; 3 — BOAJOOTBOAALMN JIOTOK unu Tpyba; 4 — rpsseBas Tpyba; 5 —
3arny6neHHas neperopogka; 6 — wWwaHgopHas CTeHKa

CBoeobpasHasa wyronegosass obCTaHOBKAa C€O34aeTCA Ha pekax FOpHOro M NPearopHoro TUMOB.
Hanpumep, Ha HekoTOpbiXx pekax KasaxctaHa ¢ OypHbIM MOTOKOM M 0e3 yCTOMYMBOrO negoctaBa B



pesynbTate pa3bpbi3rMBaHWs BOAbl Ha BallyHax M Moporax npyv HW3KoOW TemnepaType obpasylolimecs
3abepern nepBoHavanbHO MMEKT BUA HaBMUCAKOLWMUX HaZ4 BOOOW KO3bIPbKOB, KOTOPbIE HapacTalT U BCKOpe
CMbIKalTCA, 0Opa3ys Hag peyvHbIM MOTOKOM ChfOWHOM negsHon ceof. [lepeoxnaxgeHve Bogbl U
obpasoBaHMe BHYTPUBOOHO-TO NbAa B MOTOKE MOA CBOAOM npekpawaetcsa. OgHako HWXKe Mo TeYEHMIo B
pesynbTate BbIMOMaXUBaHUS MPOAONBHOIO MPOMUIA PeKM U COOTBETCTBYHOLLErO M3MEHEHUS rMapororu-
YeCKOro pexuma noToka wyronenosblie rnpouecchbl pa3smBarTCA O4eHb MHTEHCUBHO U HEepeOKo npuBogAT K
3aKyrnopkKe He TONTIbKO BOO4OMPUEMHUKOB, HO 1 NMECKOJSTOBOK, U OTBOAALLNX pr60|‘IpOBO,D,OB. MHoro4yncneHHble
nepekaTtbl Ha TakKnX yqacTkax C KPpynHbIMW BanyHamMu co3aaroT GHaFOI'IpVIﬂTHbIe ycnoesua Onsa Lyros3axopos
HepeaKo CO CMAOWHbLIMU NEeAAHbIMM NMEePEMbINKAaMM Ha BCHO LUMPUHY pekn M obpasoBaHneM Kackaga. [Mpu
paspyLeHMn ogHOM-ABYX NepeMbIYEK TO e caMoe NPOUCXOAUT C ApYruMu (CPOpMMPOBaBLUMMNCS HUXE MO
TEYEHUI0), B pe3ynbTaTte Yero obpasyeTcs NnaBogo4YHasi BOSHA BbICOTOW B HECKOSIbKO METPOB, HACbILEHHas
LIYrorie-40BOW Maccow, NIIaBHUKOM, NECKOM, rpaBuem v T.4. OObIYHbIA BOA03ab0p HE MOXET NPOTMBOCTOATh
Takon BOJHe, 4YTO OOycnoBnmBaeT pa3paboTKy crneumanbHbiX TUMOB Bogo3abopoB Ans ropHeix pek (C. A.
LLlaHnH). Pacnonarasice BHe OCHOBHOIO pycra, BoAo3abopbl 3T MMEIT LYyrocopocHble yCTponcTBa (puc.
51), koTopble BMNoOnHe onpaedanu cebs, Hanpumep, Ha Bogo3abope u3 p. Tanace B KasaxctaHe. OHu
npeactaBnsalnT cobon HebonbluMe Kamepbl Ha OTBOASALEM KaHane, B KOTOpbiX 6narogaps yBennyeHuto
nnowaan nonepevyHoro ceYvYeHma noToka npoucxoauT BChfbiBaHMe LWyrmn € nocnegywuwnm oTBOAOM €€ B
peKky Huwke Boao3abopa. CKOpOCTb NOBEPXHOCTHOrO MOTOKA B LLYroCOpOCHOM YCTPOMUCTBE COCTaBMSIET OKOSO
1 m/c (M3 ycnoBust TpaHCMOPTUPOBAHMUS LLYrOBOro KOBpA), @ CKOPOCTb HUCXOAALLEro NoToka — He 6onee 2,5
cM/c, YTO NpefoTBpaLLaeT BOBMEYEHME LYK B BOOOMNPUEMHUK. TakMe yCTPOWCTBa HagexXHo paboTatoT npu
HaCbILLEHMM LLIYTON NOCTYNatoLLEro B HAX pacxoda Boabl o 25 %.

Onpegenstoliee 3HayeHMe B oOecneyvyeHnn YCTOMYMBOWM paboTbl BOA03abOPOB UMEKT HEe CTOSbKO
TEXHUYECKMEe CPeACcTBa 3KCMyaTaumun, CKOSIbKO MPaBUIbHBIN, BCECTOPOHHUIM YYeT NPUMPOAHbIX (DaKTOPOB U
fGraronpuaTHOE pasMeLleHMe BOOOMPUEMHBIX COOPYXEHUW. 3TO noATBepXAaeTcs Tem, YTo BOO03abopbl
aHarnorM4yHoro Tuna Ha OAHOM M TOM K€ UCTOYHWKE, PacrONOXEHHbIE BCEro B HECKOSIbKUX COTHSIX METPOB
OAVH OT gpyroro, pabotatT no-pasHomy. OOHM N3 HUX OCTaHABMMBAKOTCS, a Apyrve paboTaloT 6e3 Kakmx-
nmbo nomex n nepeboeB. JTO OTHOCUTCS K BO3AEWCTBMIO HE TOJMBbKO LUYrKM, HO TaKKe W HAHOCOB.
CnepoBartenbHo, B obecneyeHnn yctonumBonm paboTbl Bogo3abopa BLIOOp MecTa pacrnorioXeHUs umeeT
onpeaensioLlee 3Ha4YeHue.

3. MeToabl 1 cpeacTBa WyronegoBomn 3almTbl BOJo3abopos

Ha mHorux gencreytomx Bogo3abopax OTCyTCTBYIOT CPeACTBA 3aluThl OT LYrofieoBOro BO3AeNCTBUS,
YTO CBMAETENbCTBYET O HEOOOLIEHKE 3TOro pakTopa Kak npv MPOEKTUPOBaHWMM, Tak WU MpU 3KcniyaTauuu.
lMockonbKy MOMHOCTBIO MPedoTBpaTUTh BMAMSHME LWYrM Ha BOO03abopbl Moka He yaaeTcs, 3acnyXuBaroT
BHMMaHWS MPaKTUYECKUA OMbIT LIyro3awmtbl WU cnocobbl, Haweawue npUMEHEHNE Ha HEKOTOpbIX
Bogo3abopax.

OOwensBecTHble crnocobbl: nogada napa M HarpeTol BOAbl K BOAOMPUEMHBLIM OKHaM, obpaTHasa ux
NpOMbIBKa, 3MeKTpooborpeB COpoyAepKMBAOLIMX peLleTok, obkomnka nbaa C YCTPOWCTBOM MalHbl Hag
OrofioBKamMn W ypaneHue LyronefoBov MacChbl C MNaBCPeAcTB, CrneumanbHbIX MOCTKOB W TpamnoB —
HanpaBreHbl Ha yCTPaHEeHWe LYroneaoBbiXx NOMEX HEMOCPEACTBEHHO Y BOAONPUEMHbIX OKOH M COCTaBnsaoT
nepsylo rpynny cnocobos. Ko BTOpoW rpynne OTHOCATCA MeToabl M CpeAcTBa, HanpasfeHHble Ha
obecneyeHne paHHero (C MOMEHTa YCTOM4YMBOrO MOXOSIOAaHUs) nefocTaBa M NpefoTBpalleHnst 3a cyet
3TOro NPOHUKAHWS LIYTM B aKBaTOPUIO BOOOMPUEMHLIX YCTPOMCTB. Huke KpaTKo onncaH onbiT NpUMEHEHUs
pas3nuyHbIX cnocoboB Ha AeNCTBYOLWMX BOgo3abopax.

HenocpedcmeeHHO y 8000MpueMHbIX OKOH pedHbix Bogo3abopoB 6opbba C wyron Begetcd ¢ AaBHUX
nop. Hambonee pacnpocTpaHeHHbIM crnocobom sBnsieTca obpaTHad MNpOMbIBKA COPOyAEepKMBAOLLNX
pelleTok. [nuTensHoe NnpumeHeHne aToro cnocoba Ha Bogo3abopax Kemeposo, Omcka, BapHayna, Tomcka
W OpYyrMX ropodoB Mokasano, YTO OH He Bcerda faeT HYXHbI adhdpekT. Kpome Toro, npy MHTEHCUBHOM LUY-
roxoge nepuoanyHOCTb 0O6paTHOM NMPOMBbIBKM AOCTMraeT mHorga 2...3 4, B pesynbTaTe 4ero BospacTaer
pacxo BOAbl HAa CODOCTBEHHbIE HYXAbl BOAONPOBOAOB, YTO COMPOBOXAAETCH 3HAYUTENbHBIM CHUXKEHMEM
nogaym ee notpebutensam. AhPeKTUBHOCTE 06paTHOM NPOMbIBKM MOXET OblTb MNOBbILLEHA 3@ CHET CO3aHUA
UMNYMbCHbLIX TOKOB BOAbI B CAMOTEYHbIX JIMHUAX. [ANa MMMAyNbCHOW MPOMbIBKM OOCTATOYMHO YCTAHOBUTL B
©eperoBomM KomofLe, Ha KOHLax CaMOTEYHbIX JIMHWIA, CTOSIKA TOTO XXe ANaMeTpa, YTO U CaMOTEYHbIE JTIMHUN,
N NPUCOEANHNTL UX K BaKyyM-Hacocy.

Hawepwne Hemanoe pacnpoctpaHeHne cnocobbl: 3nekTpooborpes, ryMMMPOBaHUE CTEPXKHEN PEeLLEeTOK,
yCTaHOBKA [EPEBSHHbIX PELIETOK Ha Mepwof LUyroxoda, — NpeaoTBpallasl pewweTkn ot obmepsaHusd, He
3alMLLaT BCE XXe BOAONPMEMHbIE OTBEPCTUSI OT 3aKymnopku, Wyron. K Tomy e anekTpooborpeB He MOXET
OCTaHOBUTb YK€ HaYaBLUMIACS NpoLiecc oOmep3aHus, B CBA3N C YeM cucTeMa oborpeBa AOMKHa BKITHYaTbCH
3abnaroBpeMeHHO, [0 OXMOaemoro nepeoxnaxgeHuss Bogbl. [lpy ucnpasHow paboTte cucTEMbI
anekTpooborpesa peLleTok Ha Bogo3abopax Hepeako CO30atoTCs KpUTUYECKNe CUTyauun: ypoBeHb BOAbl B
BOAOMNPUEMHbIX Kamepax OeperoBbiX KONOALEB CHMXAETCS HACTOMbKO, YTO MPOUCXOQAT CpblB BaKkyyma
HacoCOB M OCTaHOBKAa HAaCOCHbIX CTaHuuh. EAMHCTBEHHOW Mepoi GopbObl C LUYrol B TakUX CUTyauMsIX



OoCTaeTcqd MexaHudeckass oumctka peletok 6arpamu. Hackonbko 3aTto Tpygoemko (M He 6e3onacHo!),
noaTBepXaaeT onbIT akcnnyaTauun Bogosabopa TOL, Mopb-koBckoro aBTo3asofa. B nepvogbl wyroxoga Ha
OroJyiIoBKE 30€eCb KpyrnocyToyHo pabortana Gpuraga m3 20...25 4den. B KpUTMYECKMX CUTyauusix Hepeako
ncnoneb3oBanu, KpOMe Toro, BOA0Mas3o0B..

B nutepatype MOXHO BCTPETUTb peKOMeHAauuu Mo MPOYMCTKE COPOYAEPKUBAIOLMX PELUETOK Ha
OronoBkax MexaHU4eckMuMu rpabnsamm ¢ rmapoooMKpaToM, yCTaHaBMMBaeMbiM BHYTPU OFoOnoBka, a Ha
Beperosbix BOAONPUEMHUKAX U kpnbax — rpabnsMm ¢ 3NeKTPonpuBOAOM. 3TN YCTPONCTBA CIIOXHbI U He
MOMy4YMnu pacnpoCcTPaHEHNs B KOMMYHarbHOM BoAOCHabxeHuM. OHU MOryT MPUMEHATBLCA AN OYUCTKU
peLLEeTOK OT MyCOpa, HO He OT LUYroneAoBbIX OTMOXEHUIA, C KOTOPbIMY Yallle NPUXOANTCA MMEeTb Aero.

[nsi NOBbILIEHNS1 HAAEXHOCTU YKa3aHHble Cnocobbl LenecoodbpasHo NPUMEHATb B COMETaHUU C ApYTMU,
NPOBEPEHHbIMN Ha NPaKTVKe, NpefoTBpallaloWMMy NPOHWKaHWE LYrM K BOZOMPWEMHbIM OKHaM. OTO B
OCHOBHOM CriefyloLime: CHMKeHMe CKOpOCTW Bxoda BOAbl B BOAOMNPUEMHbIE OKHA; cOpoc HarpeTon BoAbl
BOMM3M BOAOMPUEMHbBIX OKOH; CO34aHne BO-40BO34YLLHbIX 3aBEC.
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Puc. 52. lllyronepoBas o6¢ctaHoBka Ha O6u y Bogo3abopa bapHayna (Hosi6pb 1972 r.)

1 — BogoONpUeMHbIN OronoBoK; 2 — 6eperoBoun konogew

Puc. 53. Npacbmku nsmeHeHuns temnepartypbl Bo3ayxa (I) u npounsBoautensHoctn BapHaynbckoro
Bogo3abopa (2) (Hosab6pb 1972 r.)

CHuxeHue ckopocmu npumeHsieTca Ha Bogosabope bapHayna (O6b). Boposabop BapHaynbckoro
BOAONPOBOAA NpeaCcTaBrieH PyCrioBbIM OrosIoBKOM BYHKEPHOro Tuna ¢ ABYCTOPOHHMM BXOAOM BOAbl. [AByms
cCaMOTEeYHbIMW NUHUSMKU anameTpom 1200 MM M agnvHonm 81 M OronoBOK coeauHsieTcsl ¢ GeperoBbiv
konoguem (puc. 52). Ans obpaTHOM NPOMBIBKM CaMOTEYHbIE JIMHUWM COEOUHEHbI C HaMnopHbIMU Tpybonpo-
Bogamu. Bogosabop exerogHo B TeveHue 15...20 cyT B HosOpe ucnbiTbiBaeT BNuUsiHMe wyrk. B Hadane
nepmoga yCTOMYMBOrO MOXONOAAHWSI Ha yyacTke pacrnonoXeHus Bogo3abopa, Kak nokasaHo Ha puc. 52,
obpasytoTcsa 3abepern, KOTopble N3-3a GOMbLUOW CKOPOCTU TEYEHUS HApacTalT O4YeHb MEAEHHO U JONTo He
noxopaT oo orosoeka. o Mepe nogcoca wWyrn K BOAONPMEMHBIM OTBEPCTUSIM YPOBEHb BOAblI B GEperosom
Kornogue HadMHaeT pe3Ko CHmxaTbeA. [MpoBeaeHHble paHee Ha 3ToM Bogo3abope ucnbiTaHus obGpaTHowm
NPOMBIBKM He Adanu MonOoXWUTEenbHbIX pe3ynbTaTtoB. [1pn obpaTHOM MOTOKE BOAblI MPOMCXOOUT NOKarbHbIN
NpopbIB LUY-rOBOr0 Maccuea y BOOOMNPUEMHbIX OKOH, a 6onbluas YacTb Nrowagm BOOONPUEMHbIX OTBEPCTUI
He ocBObOXOaeTcs OT LWyrK, B CBA3W C YeM OT obpaTHOM MPOMbLIBKM NMPULINOCH oTkasaTtbes. Cendvac npu
yrpoxatoLiem (B OTHOLLEHMM YCTOMYMBOM paboTbl HACOCOB) CHMXXEHUM YPOBHSA BOAbl B Ge€peroBoM Kornople
BbIKMoYaeTcs M3 paboTbl OAMH M3 HACOCHBLIX arperaToB, TEM CaMblM CHUXAETCA NMPOM3BOAMTENBHOCTL BO-
no3sabopa u, cnefoBaTenbHO, YMEHbLUAETCS CKOPOCTb BXO4a BOA4bI B BOAONPUEMHbIE OTBEPCTUS. 3aTeM nog
BO3[ENCTBMEM PYCIIOBOrO MOTOKa LUYroBOM Mpunan OTpbiBaeTCsi OT OrosloBka, yrydwas AOCTyn BoAbl B
BOLOMNPUEMHUK. B cBsA3n ¢ 3Tum ypoBeHb Boabl B GeperoBom konogue MOBbILIAETCA, a HacoC CHoBa
BKItovaeTca B paboTy. [Npy nocnegyowmx CHUXKEHMAX YPOBHS npouecc nosTopsieTcd. Ha rpadmkax (puc.
53) nokasaHo M3MeHeHMe TemnepaTypbl BO3oyxa M NPOM3BOAUTENBHOCTU BoAo3abopa B Nepuog OCEHHEro
wyroxoga 1972 r. Kak BMOHO, B OTAENbHbIE CYTKU CHWXKEHWEe npomsBoguTernbHocTn gocturaet 50 %
pacyeTHOW. be3dycnoBHo, AaHHbIM cnocob He oTBevaeT TpeboBaHMAM GecrnepebonHOCTN BOLOCHADXEHMS U
NPMMEHUM MWLWb KaK KpamHsas Mepa npefoTBpalleHusi MOSIHOW OCTaHOBKM Bogo3abopa. 3agada npepo-
TBPALLEHNST BIUSIHUS LUYTM MYTEM CHWXEHMSI BXOAHbIX CKOPOCTEN YCMELWHO peluaeTcsi NpPUMEHEHUEM
HUNBTPYIOLLLMX OrONOBKOB.

Cbpoc Hazpemol 800bi Yy BOAONPUEMHbIX OKOH MPaKTUKYeTCs Ha OAHOM M3 Bogo3abopoB Hopunbcka
(Hopwnka) n PybuoBcka (Anein). B ocobo cypoBbix KnumMaTuyeckmx ycroBmsax Hopunbcka (cpegHerogoBas
TemnepaTypa Bo3gyxa — 8,4 °C, cpeaHss NpoaOMKUTENBbHOCTL Nepuoaa oTpuLaTenbHbiX Temnepatyp 252
OHs1 B rofly) NogorpeB BOAbl OKa3arncsa eQNHCTBEHHO HafexHbIM cnocobom 3awmTbl Bogo3abopa. Harpetas
BoAda K Bogosabopy nopaetcsa ot TOL, mo Tpybonposogy avameTtpom 500 Mm u cbpackiBaeTca B noa-
BOASALWMIA KaHan B HENocpeaCTBEHHOW ©Onv3ocTM OT BOAOMPUEMHBLIX OKOH. [lpyM 3TOM OfHOBpPEMEHHO
pellalTcs ABe 3ajaun: 3aluTa pelleTok OT LWyronbaa M npegoTBpalleHne nepemMeps3aHns HapyKHbIX
TpybONpoBOAOB, BLIMNOSIHEHHLIX MOBEPXHOCTHOW Npoknagkon. MNogaya Tenna k Bogo3abopy perynvpyeTcs
NCX0As U3 TOro, YTO Temnepartypa BoAbl B KOHTPOSbHOW TOUKE Ha CeTU He AoimkHa ObiTb Huxe 0,007... 0,01



°C. B aBapuiiHbIx cny4dasx, korga Tenna ot TOL, HegocTaToyHO, OCyLecTBAAKT AOMONHUTENbHbIA NO4OIPEB
nogaBaemMon B CETb BOAbl YCTAHOBMNEHHBIMU Ha BO03abope 3reKTponogorpeBaTensimm.

Ha Boposabope Py6uoBcka B Hosbpe 1971 r. BogonogBoasiasl ranepes M BoAonpuMeMHasi Kamepa
OeperoBoro konogua Obiv NOYTU NOJNTHOCTLIO 3abuTbl Tyron. Boga B BogonNpuemHyto kamepy B HEOOMbLLIOM
KonvMyecTBe nocTynana Nub Yepe3 HU3KUIM Npoxod nof CroeM LWyrM B BOAOMNOABOAALLEN ranepee (puc.
54). lMpu atom nnockve cetkn ObICTPO 3abuBanucb LWyron. [lockonbKy cneumanbHbiX Mep 3awuTbl
Bogo3abopa OT wWyrn He ObINo NpeaycMOTPEeHO, OCTaHOBKa €ero okasanacb HeusbexxHow. B BO3HuKLiewn
CcUTyauum npexae BCEero OblnM NPUMNOOHSTbI CETKM [0 HWXKHEro YpPOBHSI LUYrM B BOAOMPUEMHON Kamepe
(ceTkn cTanu BbINOMHSATL POSib LUYrOOTOOMHBLIX WUTOB). OAHOBPEMEHHO B pe3yribTaTe CPOYHO MPUHSATBLIX
mep Obina obecneyeHa nogada HarpeTon BOAbl M CXKaToro Bo3gyxa K BOAOMPUEMHbIM OkKHaM. 3a cyeT
TasiHMA LWYrKM BbiCOTa NpoxoAa Ansl BOAbl B ranepee yBenuyunack, 1 Bogosabop 6bin BBeaeH B paboTty. B
TEYEHNE HECKOIbKUX CYTOK YyAanocb TakMM CMOCOOOM MOSIHOCTbIO OCBOOOAUTH OT LWYrM ranepew u
BOZONPUEMHYIO Kamepy. K aTomy BpemeHun nepeq MrioTUHON obpasoBarncs yCTOMYMBLIA NeAAHON NOKPOB, B
pesyrnbTaTe 4Yero TpaH3uT LWyrM K Bogo3abopy npekpaTturics.

R

Puc. 54. Bogosa6op Ha p. Anen
1 — BoponpueMHMK B Tene NNOTUHbLI; 2 — BogonoABoAswas ranepes; 3 — BoAonpuemHas
Kamepa; 4 — Kamepa BcacbiBaHUsl; 5 — nnockas ceTka; 6 — BcacbiBalowWmn Tpybonposon

AHanormyHas wyronegoBas cutyauus Ha 3ToMm Bogo3abope noBTopunack BecHon 1972 r., korga nocrne
BCKPbITUS pPEKM W NOCNenylLwero peskoro CHWXKEHWMs TemnepaTypbl Bo3gyxa Ha peke obpasoBarncs
WHTEHCUBHbLIW LWYro-xod. bnarogaps Hanuuuio paHee MCMbITAHHbIX CPeacTB U onbita 60pbObLI C LWyron Ha
3TOT pa3 yganocb NpPeaoTBpaTUTL OCTaHOBKY Bopo3abopa. [Ons Gopbbbl € LIYro Ha KOBLUOBbIX
BOL03abopax HEKOTOPLIMM NPOEKTaMu NpeaycMaTpuBarncs copoc oTpaboTaHHOM TEMMON BOAbLI B PEKY BhILLE
no TedyeHMo (Bogo3abopbl Ha pekax Tomb, AHrapa u pgp.). OnbiT  aKkcnnyatauun nokasan
HeLlenecoobpasHOCTb Takoro MeTofa, Tak Kak Gonbluasi YacTe TEMMOM BoAbl NPY 3TOM U3-3a MONEpPeYHbIX
UMPKYNAUUM Ha BXOA4E B KOBL OTAAET TEMio pPeYHOMY MOTOKY, HE BXOAsSLWEMY B KOBW. Tennyw Bogy
pekomeHayeTcs cOpacbiBaTb BO BXOAHYIO YacTb KOBLUA WM HEMOCPEACTBEHHO Y BOAOMPUEMHBIX OKOH. Ho,
MOCKONbKY AaHHOe cpefcTBO, npefoTBpallas obpasoBaHWe BHYTPUMBOAHOMO NbAa, HE WUCKMOYaeT BCe Xe
3abvBaHMga KoBLUA LWYron (Hanpumep, Npu LWyrosaxopax), Gornee uenecoobpasHbIM CPeaCTBOM  LUYro-
3alUWThI CHMTAIOT YCKOPEHMe NnegocTaBa B KOBLUAX.

Bodoso3dywinibie 3ageckl Ans 60pbbbl C LWYro Ha OrorioBKkax UCMbITaHbl Ha Bogo3abopax TiomeHu (p.
Typa), MaBnogapa (p- WpTbiw) 1n gp. Bosgyx oT komnpeccopa noaBoautcs ¢ Gepera K Ororoeky Mo
TpybonpoBoay vy MO LUNAHry U BbIXOAUT 4yepe3 AblpyaTtyo Tpyby B BuAe CNMOLWHOM 3aBechl. Tpyba
3aKpPENNAETCA Y HUXKHEN rpaHyM BOLOMPUEMHBIX OKOH Mo YoM K pe4yHOMy MoTokKy. [MpumeHeHue gaHHoro
crnocoba No3BONNMO 3HAYUTENBHO COKPATUTbL YMCIO OOpaTHLIX MPOMBIBOK. AHANOMM4HbIA CNocob 3alymTbl
ucnbiTaH Ha BOO4OXPaHMNMLWHOM Bogo3abope B YensabuHcke. B 1972 — 1976rr. cnoco® nHeBMO3aLUMUThI
OrosyioBKOB Obin ucnbiTaH Ha Bogo3abopax m3 Oku B PsaAszaHm u [opbkom M M3 O6u B bapHayne wu
HoBocnbupcke. Hago oTMeTWTb, YTO NOMbLITKM NPUMEHUTb 3TOT crnoco® npeanpuvHUManuncb M paHee, Ho
TeopeTu4eckoe 1 npakTudeckoe obocHoBaHue, aaHHoe B. B. OgunHuoBbiM 1 T. B. KonecHukoson [20], no3eo-
nMno  pacwuputb MacwTabbl ero npumeHeHusa. CywHOCTb cnocoba 3akni4vaeTcd B CO34aHuu
BOJOBO3YLLUHOWN 3aBeChl, OrpaXkaatoLLert akBaTopuio BogonpmMemMHuka (puc. 55). [Ina aToro no gHy peku Ha
HEKOTOPOM yAaneHun OT BOAOMPUEMHBIX COOPYXEHWUW yKrnaabiBaloT nepdopupoBaHHble BO34YXONPOBOAbI
anametpom 50..100 MM c oTBepcTusasMM 2..4 MM W C LWaArom npumMepHo 25 cM. KOHCTPYKTUBHbIE K
TEXHOMOrMyeckne napameTpbl CUCTEMbI MHEBMO3ALLUTLI MNPUHUMAKOTCA Ha OCHOBE COOTBETCTBYHOLLUX
pacyeToB. CxaTbli BO34yX, Bbixogs W3 nepcopupoBaHHbIX Tpyb, co3gaeT 30HYy BOCXOOALLMX MOTOKOB,
KOTOpble BLIHOCAT LUYroniefoBble MacChbl Ha MOBEPXHOCTb BOAbl, NMPefoTBpallas UxX BOBMEYEHME B BOAO-
npuemMHble okHa. lMpu 3TOM BepTMKanbHasi COCTaBMANOLLAs CKOpOCTU MoToka B peke (U) gomkHa ObiTb
fornblue ee ropM3oHTarnbHON COCTaBnAwLEN (V,) U AOMKHO BbIMOMHATLCSA COOTHoweHne U>Kv, (roe K —
OMbITHBIN KO3 MULIMEHT, 3aBUCALLNA OT CKOPOCTU U NeAOHACHILLEHHOCTY MOTOKA).



CUCTEMOM MHEBMO3aWMUTbl OT LIyrosie-40BOro
BO34eNCcTBUSA

1 — Bo3ayxoBoabl nepdopupoBaHHble; 2
— TOHTOH U3 cTanbHbIX Tpy6; 3 —
camoTeyHas ranepes; 4,5 — BogonpueMHbIN
OrosfioBOK

Puc. 55. BoponpuemHbIn OrofioBOK C

CornacHo HaTypHbIM HabnogeHusim Ha Oke, Npu cpegHen CKOpOoCTU TedeHus Yy, = 0,5 m/c n rmybuHe
notoka H = = 3,5 m xopowunin 3deKT LWyrosamuTsl JOCTUraeTcs nNpyu pacxoge sosgyxa gg=/ M°/MWH Ha 1 M,
npu atom K=1,54. Ha rpaHule 30HbI pacnpocTpaHeHNsi BOOOBO34YLLUHbLIX NOTOKOB CMEP3LUMECs MacChl LLYTK
nerko paspyLuatoTCs U OTKITOHSAKTCS NPU OBMXXEHUN B CTOPOHbI OT BOAOMNPUEMHHUKA.

MpumeHeHne 3aToro cnocoba pJaxe Ha KpynHbIX Bogo3abopax (Qg po 14 M3/C) obecneunBaet
becnepebonHyo paboTy BOAOMPUMEMHbIX YCTPOMCTB. CucTema NHEBMO3alLMTbl He npeactaBnseT ocobon
CMNOXHOCTWU, MOHTaX ee He TpebyeT ocTaHOBKM BOA03abOpPOB 1 He MPensaTCTBYET CyAOXOAcTBy. bnarogaps
3TOMy €noco® NHEBMO3ALUTLI LUMPOKO MPUMEHMM HE TOMbKO HAa BHOBb MPOEKTUPYEMbIX, HO U Ha Aew-
CTBYIOLLMX Bogo3abopax.

M Bce xe, ecnu onucaHHble Bbilwe CnocoObl MO KaKUM-NMOO NpuyMHaM HEMpPUMEHUMbI UM HU OOWH U3
HUX HEe JaeT NONOXUTENbHOro pesynbTata 1 3aKyrnopka BoAOMPUEMHbLIX OKOH OKa3blBaeTCsl HEN3DEXHOW, Kak
310 6o B Omcke, MNaBnogape, HoBocnbupcke, BbIHYXAEHHO NpUXoauTCcH NpuberaTtb K pacyMCcTKe peLleTok
BPYYHYIO, C MOMOLLbIO Bogonia3oB. B HekoTopbix criyvasx (TtomeHb, MaBnogap, HoBocubupck) ans atom
Lenu ycrnewHo NpyMEHANNChb peYvHble Cyaa, BUHTaMKU KOTOPbIX LWYra OTFOHSANAack OT BOAOMPUEMHbIX OKOH.

M3BecTHbI 13 nuTepaTypbl cnocob 6opbbbl C LWYrok C MOMOLLbI0 KOPOOOB, yCTaHaBNMBAEMbIX Haf
BOAOMNPUEMHBIMW OKHaMW, HE MONyYnn Ha nNpakTuke 60MbLIOro pacnpocTpaHeHus.
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Puc. 56. LLlyrooTt6o0iHan 3anaHb Ha Bogo3abope Omcka (p. UpTbiw)

1 — 3anaHb; 2 — pepeBAHHbIE NOFPYXHble WUTbI; 3 — cTanbHble TPyObl; 4 — BOAONPUEMHbBIE
oronoBku; 5 — GeperoBon konogeul; 6 — HacoCHble CTaHUuK; 7 — dun-Kcupytrowme xerne3o6eToHHbIe
sIkops; 8 — TpocCbl KpenneHusi

AHanu3 ucnonb3yembix cpeacTB 60pbbbl C LWYron B HEMOCPEACTBEHHOW GMM30CTM OT BOAONPUEMHBIX
OKOH K OnblTa WX MNPUMEHEHWs MoKasbliBaeT, 4YTO 3TW CcpeAacTtBa He obecneumsaloT Tpebyemon
becnepebonHOCTM BoAoOCHabXeHMsi. JTO 3acTaBnsieT OTAaBaTb npegnovteHne cnocobam 6opbbbl Ha
OanbHux nodcmyrnax K Bopgo3abopam. OTa 3agaya YCMELWHO pellaeTcs 3a CYEeT paHHero negocraBa B
akBaToOpMM pacnonoXeHus BOAONPUEMHMKOB. MN3BECTHO, YTO paHHWIA NefocTtaB HagexHo obecnedeH Ha
KOBLLOBbIX Bogo3abopax. [dononHuTenbHOE ycKOpeHwe refocTaBa B KOBLUAX AOCTUraeTcsl yCTaHOBKOM
LWYyrooT6oMHbIX 3anaHen. 3anaHyn u3 BpycbeB yCNELHO NPUMEHSATCS, Hanpuvep, B KoBlwe KemepoBckon
T3U Ha Tomu. Cnegyet 3amMeTUTb, YTO 3anaHb, YCTAHOBIIEHHas HEMNoCpPeACTBEHHO Ha BXO4E B KOBLU, He
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WCKIMoYaeT Noacoc Wyrn B Hero. Hamep3as npy aTOM Ha HUXKHEN MOBEPXHOCTM NbAa B Ha4Yane kKosLua, Lwyra
CTECHSIET MOTOK M MOXET NOBMEeYb Pe3KUin cnaj YpoBHSA BOAbl Y BOAONPUEMHUKA. B aTom oTHOwWweHun Gonee
HaOEeXHbIM SBNSAETCHA CTPOUTENBbCTBO LYrooTOOMHbLIX LWnop, uccnegoBaHHbix A. C. O6pasoBckuM. Takue
LUMOPbI YCMeLwHo AENCTBYIOT Ha KoBwax B HoBokysHelke, MexaypedeHcke (Tomb), OcuHHMkax (Kongoma),
Hoeocunbupcke (O6b). HabniogeHnss Ha HOBOCMOMPCKOM KOBLUE MoOKasanu, YTO JliegocTaB 3a Lunopamu
obpasyeTcs npu NepsBbiX 3amMopo3kax, NpUYeM npunan nega Bgaetcsa B pycno peku Ha 30...40 M, HagexHo
3alwmias BXO4 B KOBLU OT MPOHUKaHMA Wwyrn (puc. 49).

3HaunTENbHO CrOXHEE OCYLLIECTBUTb YCKOPEHWE NeAocTaBa B pycrax pek Ha BoAoNpUEMHbIX OrofioBKax.
MoaToMy GOMNbLWMHCTBO AEVNCTBYHOLLMX OrONIOBKOB MPaKTUYECKM OCTAETCs He3alUMLLEHHbIM OT LWyri. BmecTte
C TEM U3 MPaKTMKN U3BECTHbI (PaKTbl MPUMEHEHMS LWYrOOTOOMHbIX 3anaHen He TOSbKO B KOBLUAX, HO U Ha
oronoekax. Hanpumep, paHee 3anaHu npumeHsinucb, nNo pgaHHbiM H. C. MakepoBa, Ha pycrnoBbiX
Bofo3abopax HEKOTOpbIX MPOMBIWMEHHBIX npeanpuatun bapHayna (O6b), CemunanatuHcka (MpTbiw),
WpkyTcka (AHrapa).
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Puc. 57. llyronepoBas o6ctaHoBKa Ha p. Tomb y Bogo3a6opa KemepoBo (a — Hosi6pb 1971; 6 —
HOAOpb 1972 r.) 1 — BOAONPUEMHbIA OrofioBOK; 2 — GeperoBon Konopgel, COBMELLEHHbIN C
HaCOCHOW CTaHUuMen; 3 — XNbICTbl AepeBbeB; 4 — 3anaHb; 5 — onopa; 6 — TPocChbl KpenneHus

Ha Bopo3abope Bonrorpaackoro TpakTopHoro 3aBoga Obina ncnbiTaHa 3anaHb, BbINOSIHEHHAsA U3 NMUCTOB
Xenesa, 3arHyTbiX B Buge nonyuunuugpa. Npyu 3TOM yCTaHOBMEHO, YTO Aaxe npu 6onblimnx konedaHusax
YPOBHSA BOAbl B HMxHeM bbede MOC 3anaHb (Nocre KOHCTPYKTUBHOIO YCOBEPLUEHCTBOBAHUS €€) MOXEeT
3HauMTEnNbHO 0bnerunTb paboty Bogosabopa. [AnutenbHoe BpeMsi 3anaHu NpMMEHSNMCh Takke Ha OMCKOM
BoAo3abope Ansa 3awmThl OT LWYTM PYCMOBbLIX OrOfOBKOB. YCTPOUCTBO M MPUHLMN OENCTBUS 3TUX 3anaHewn
onucaHbl M. P. Kannosbim 1 B. N. PabuHoBrnyem 1 BugHbl n3 puc. 56. B 1971 r. 310T Xe cnocob 3awwuthbl
Obin NpumeHeH Ha Bogo3abope B Kemeposo (Towmb). 3anaHb 3gecb He umena rmybuHHbIX WWTOB, Kak B
Owmcke, a npegcTtaBnsna cobon nnasaoLyo nnetb anvHon 50 M 13 gepeBsaHHbIX 6pycbeB. Ha npuuene K
KaTepy NneTb BLIBOAMIM B PYCrio W 3aKpennanu Tpocamyn Ha obomx Oeperax pekun. Hanmume 3ananu
obecneunBano paHHUn negoctas B NpubpexHon YacTtu pycna. NpoBegeHHble HabnogeHWs nokasanu, YTo
KpOMKa NbAa, BAAKOLWASACS B PYCIOBbIN MOTOK, MOJSIHOCTbIO OTTECHAET Wyry. K coxaneHuto, aTa Kpomka He
Joxogwna OO OrofioBka U BOAOMPUMEMHbIE OKHA WHTEHCUBHO 3abuBanuck wyron. Kak npotuBoaBapuiHas
Mepa C KpOMKM Nbga B MOTOK BbiaBurany Ha 8...10 M XNbICTbl OEPEBbLEB, KOTOpblE B TEYEHUE CYTOK
obecneynBanu obpasoBaHue neasHoro nokposa tonwmHon 10...15 cm nocnegoBaTenbHO Ha nonocax [ — [V
(pnc. 57, a). Takum obpasom 3a 4 CyT yganocb HapacTUTb KPOMKY fbAa MPMMEPHO B 35 M U MOJTHOCTbIO
OTTECHUTb LUYroBOW MOTOK OT OrosioBka. bnarogapst aTomy 3a aBe Hegenu o0 MNOJSIHOrO feocTaBa Ha peke
BMNMsiHWE WYyrn Ha BoAo3abop Obino mcknodeHo. [Ansg cpaBHEHUA MOXHO OTMETUTb, YTO PaCMONOXEHHbIN B
aHanorn4YHbIX YCrOBUSAX B HECKOSIbKMX KWIIOMETpax HWXEe MO TEeYEHUO pEeKM ApPYron OrofioBOK, He
3alUULLEHHBIN 3anaHblo, B TO e cCaMoOe BPEMS MHTEHCUMBHO 3abuBarcs Lyron u B CBA3N C 3TUM €ro Npuxo-
OMnocb nMpombiBaTh 06paTHbIM TokoM A0 4..5 pa3 B cyTku. HeygayHein onbit 1971 r. Obin yyTeH, u B
nocriegyoLlem, yctaHaBsnmeaga 3anaHb nof yrrnoMm 135 ° k noToky (puc. 57,6), UCKIOUYUNKU BRUSIHUE LUYTHK,
XOTS LWyronenoBas 00CTaHOBKa Ha peke Obina He MeHee TSXKENON.
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Puc. 58. lpumeHeHne NNOToB AN YCKOPEHUA NeqocTaBa Ha ManbIX pekax
1 — KpeneXxHbIN Tpoc; 2 — GeperoBble siIkopA; 3 — nerkue NNoTbl U3 AOCOK, XBOpocTa u ap.; 4 —
30Ha paHHero nefocraBa B akBaTopuu BogonpueMHuKa; 5 — BOoAONPUEeMHbINA OrofsIoBOK

370T Xe cnocob 6bin UcnbiTaH Ha ropoAckoM BogonpoBode bapHayna u Ha ogHOM M3 BOA03abopoB T.
lopbkoro. B oTnnyne oT pacCMOTPEHHOrO Bbille 3anaHu B . FOPbKOM yCTaHaBNMBaNu HUXe OroyIoBKOB MO
TEYEHUNIO PEeKn, OHU MnpeacTaBnAlT cobon oaHopaaHyk uenb OpeBeH 6e3 3abpanbHow cteHku. OgHum
KOHUOM 3anaHb Kpenutcs Ha Gepery HwXe OronoeBka, a BTOpbiM — B pycrie peku. B Havane nepwoga
nepoobpasoBaHuMsi, Korga Lwyra HaxoguTcs Ha NOBEPXHOCTM MOTOKA, OHa yraBnMBaeTCsl 3anaHbio 1 BbicTpo
cMep3aeTcsi, 06pasysi CNOLWHOW NeAAHOM NOKPOB.

Puc. 59. llyronenoBas o6¢ctaHoBKa Ha p. JleoHnaoBka y Bogo3sabopa MNopoHaiicka

1 — GeperoBon BOAONPUEMHUK; 2 — NJEeTHU; 3 — 3anaHb

Bo Bcex cnyyasx wyrootboliHaa 3anaHb rotoBUTCA Ha Oepery u ycTaHaBnMBaeTCs Ha MeCTO B
npegnefocTaBHbIvi nepuod. MNpu 3ToOM TpaHCNOPTMPOBAHWE €€ K MECTY YCTaHOBKU Ha KPYMHBLIX peKax MoXeT
OCYLLECTBMNATLCA KAaTepoM, a Ha MeSKUX — TPaKTOpOM C MpoTuBononoxHoro 6epera. C obpasoBaHneM
YyCTOMYMBOrO fiegocTaBa Ha peke ned BOKPYr 3amnaHu obkanbiBaldT M OHa BblTackuBaeTcsi Ha Geper. B
aBapUMHbIX CUTyauMsaX B KayecTBe LUYrooTOOWMHbLIX CPeACTB MPUMEHSANM Takke peyHble cyda (nuxTepbl),
KOTOpble yCTaHaBMMBanv nog yrrom K noTOKy BbILLE OFOfIOBKOB MO TeYeHUto peku (puc. 48) n obecneunsanu
TEM caMblM paHHUI nefocTaB. dTa 3afjadva MOXET ObiTb pelleHa Takke NyTeM NpUMEHEHUs1 0BnerdyeHHbIX
nnotoB (puc. 58).

Ha menkoBoaHbIX pekax LyrooTbon MoXeT OCyLecTBNATLCS Oonee npocTbiMy cpeacTteamu. Hanpumep,
Ha o-Be CaxanuH HekoTopble BoA03abopb! YCNELIHO 3alyMLLaloT NeTHAMU U3 XBOPOCTa, BbICTaBMSiEMbIMU B
pycne peku HakaHyHe Lwyroxoga. [lneTHn pacnonararT nog yriom K NoToKy, Kak nokasaHo Ha puc. 59, a. Ha
OOHOM M3 3TUX BOJ03abOPOB MOCTPOEHA CTaLMOHApHas LIyrooToonHas xene3obeToHHas 3anaHb (puc.59,
6). Ha GeperoBbix BoOOOMPUEMHMKAX B KadecTBe LYrooTOOMHbIX YCTPOWCTB MOMYT MPUMEHATLCHA Takke
LUNOpbI U3 KAMEHHON Habpocky, Bo3Bbiwatowmecs Ha 0,5...1 M Hag, MUHUMarbHBIM FTOPU30HTOM LUYroxoaa.

0Ona npepoTBpalleHns HenpeaBUOEHHbIX LUYronefdoBbiX OCMOXHEHUA Ha Bogo3abopax, CnocobHbIX
noeneyb Oonblion MaTepuanbHbid  yulepd, crnegyeT npegycMmatpuBatb COMECT-HOE MpPUMEHEHWEe
HECKOITbKMX CNOCcOOO0B, HanNpMMep LYrooTOONHbIE 3anaHu Ha OrofloBKax COBMECTHO C 3reKTpooborpeBoM u
0BpaTHOWN NPOMBIBKOM COPOYAEPKUBAOLMX PELUETOK.

OkoHyaTenbHoe pelleHVe 3adayn 3awmTbl BOA03abOpoB OT LWyronbAa MOXeT ObiTb JOCTUIHYTO Ha
OCHOBE JarnbHenWwmnx UCCregoBaHUn Hanbornee COBEpPLUEHHbIX CMOCOO0B 60pbObl C LIYrom B cOYETaHMM C
NPUMEHEHNEM YCOBEPLUEHCTBOBAHHBLIX KOHCTPYKLMIA BOAONPUEMHMKOB ((ODUNBTPYIOLLME OrONOBKM, OrONOBKM
C BMXPEBbIMU aBaHKkamepamm u ap.).

* %k %

BaxHbIM CpeacTBOM MOBbILEHUS HaOEeXHOCTM BoAoCHabXeHWs B LenoMm sABngeTcd obbeavHeHue
HEeCKOSbKMX BOA03abopoB, B TOM 4WCMlEe paHee MOCTPOEHHbIX WM BHOBb CTPOSILLUUXCS, B €OUHYI0
BOOOXO3SANCTBEHHYO CUCTEMY ropofa. MI3BECTHO, Y4TO BO MHOMMX FOpOAax, PacnofioKEHHbIX Ha KPYMHbIX
pekax (Bonra, Kama, OHenp, [oH, O6b, ToMb 1 Ap.) 1 uMelLwmx 60MbLUIYO NPOTSHKEHHOCTb BAOMb 3TUX PeK,
OeNCTBYeT Heckonbko, mHorga no 20, Bog03abopoB KOMMYHArbHOMO M MPOMBILLNIEHHOrO Ha3HaYeHus:.
BogonprMemMHMKM Ha HUX, NOCTPOEHHbIE B pa3HOe BPEMsi, Kak MpaBwuio, nNpeacTaBrieHbl BCEBO3MOXHbLIMU
KOHCTPYKUMAMW, MMEIOT pasnmyHyto Npon3BOAUTENbHOCTL. PacnonaratoTca Bogo3abopbl Hepeako no obonm
Oeperam peku u paboTaldT B OTMNMYAIOWIMXCA TrUAporiormyeckux ycnosusix. WHorga oamH Boposabop
pacnonoxeH B HenocpeacTseHHon 6nmsoctu (300... 500 M) oT gpyroro, HO paboTaloT OHM NO-pasHOMYy —
OOVH YCTOMYMBO, a BTOPOM C YacTbiMu nepebosmn (Hanpumep, B Xabaposcke, Mepmu 1 apyrux ropogax), u,
Oyaoyuv pasnuuHON BeOOMCTBEHHOMW MPUHAAMNEXHOCTU, KaXAbl M3 HUX IKchnyaTupyetcs 060CcoBrneHHo.
OuyeBMOHO, 4TO HAQEXHOCTb BOAOCHAOXEHMS MOXeT OblTb CyLleCTBEHHO MOBbIlWEHa B3aWMHbIM
pe3epBMpoOBaHMEM Takux Bogo3abopoB. [Npy aTom gaxke NpocTenwnii BOAONPUEMHUMK (B Buae TpyGyaToro
OroroBKa) MOXeT NPeAoTBpaLLaTh KPYNHbIE OCMOXHEHMS B BOOOCHAGXKEHUN.

Hapsigy ¢ noBblleHWemM HagexHoCTUM BodocHabxeHus LenecoobpasHocTb 06beanMHeHus Bogo3abopoB
OUKTYyeTCA Takke eOMHCTBOM WUCTOYHUKA ONd MHOrmx, MHorga BcCeX, BO—AOI‘IOTpGGI/ITeJ'IeVI TOro U MUHOro
ropoga wn obuwen 3agaden — OGecnepeboNHbIM BOAOCHAGXEHMEM U pauMOHanbHbBIM UCMNONb30BaAHNEM



BOAHbIX pecypcoB. [MpakTukon akcnnyaTaumm Bogo3abopos, Hanpumep, B Bonrorpage, MNMepmu, KpacHosipcke
U Opyrmx ropofax yxe MnpoBepeHa BO3MOXHOCTb W [oKa3aHa uenecoobpas3HocTb oObeanHeHus u co-
BMECTHOIO WCMOJSIb30BaHNsl BOA03abOpOB pasnMyHOW BEAOMCTBEHHOM MNPUHAONEXHOCTU. [1OCTpOEHHbIE
Mexay Bofo3abopamu coeguHUTenbHble TpyOonpoBoabl obecnevnnm B3aMMHOE MX pe3epBMPOBaHNE U yXKe
He OOWH pa3 npefoTBpallany NpeKkpaweHne nodayn BOAbl B aBapuiHbIX CUTyauuax. 3aTpaTtbl Ha
CTPOMTENLCTBO COEAMHUTENbBHBIX TPYOONPOBOAOB HECPABHUMO Masibl OTHOCUMTENBHO pa3mepa yuwiepba oT
OCTaHOBKM BoJ03abopos.

Cos3gaHne o6beMHEHHbIX CUCTEM BOAOMONb30BaHUA TpebyeT Takke COBEPLUEHCTBOBAHUS yrNpaBreHUs
umn. B YnbsiHoBcke, Kanyre, lckoBe u gpyrmx ropogax B MnocnegHve rogbl NOCTPOEHbI BoA03abopbl
OOLLENPOMBILINIEHHONO  Ha3HayeHusl, MepedaHHble B 3KCMyaTauuMid  FOPOACKUMM  YNpaBIeHusaM
BOLOMNPOBOAHO-KaHANM3aLUMOHHOIO  X03sIWcTBa.  OTOT  OMbIT  3acnyxuBaeT  Oomee  LUMPOKOro
pacnpocTtpaHenusi. OCyLLEeCTBNSAETCS pasBUTME CUCTEM LIEHTPANmM30BaHHOIO TEXHUYECKOrO BOAOCHaOXEHNS
ans MHormx npeanpuatiin Mockebl. C aTon uenbio kK 1990 r. HameyeHo MOCTPOUTb AOMNONHUTENBHO 15
KPYMHbIX BO403ab0poB OOLLENPOMbBILSIEHHOIO Ha3Ha4yeHus Ha p. MockBe M OOBECTU MX MPOM3BOAUTENb-
HOCTb OO0 2,5 MIH. M3/CyT. OpHako co3gaHMe Takux CUCTEM He [AOIMKHO UCKMYaTb  JIOKanbHOro
BOAOCHaOXeHNs npeanpuaTui ¢ 6onbwinm BogonoTpedneHnem.

B3aumHoe pesepBupoBaHmMe Bog03abopoB AaeT BO3MOXHOCTb NOBbLICUTb HAAEXHOCTb HE TONbKO NOoAauu,
HO u obecneyeHnss Tpebyemoro KayectBa BOAbl, OCOGEHHO NpM HenpeaBuAEHHOM 3arpsi3HEeHUn
BOOOUCTOYHMKOB. Be3ycnoBHO M TO, 4TO B3aMMHOE pe3epBMpoBaHME BOJ03aboOpoB LenecoobpasHo wu
3KOHOMWYECKN, TaK KaKk OHO [aeT BO3MOXHOCTb YMEHbLUMUTb KONMYECTBO pPe3epBHOro obopyLoBaHMS Ha
OTAENbHbIX BO03abopax 1 UCKIKYMTb CTPOUTENBCTBO HEKOTOPbIX COOPYKEHWIA.

rMABA V. COXPAHEHUE U YITYYWEHUE KAYECTBA BObl HA BOOO3ABOPAX

CoxpaHeHve K ynydlleHve KayecTBa BOAbl, @ TaKke ee O04MCTKa MMEKT cenyac oblieHapogHoe,
obLerocygapctBeHHoe 3HaveHue. [locTuraeTcst 370 He TOMbKO (U He CTOMbKO!) Ha BOOOOUYUCTHBLIX CTaHLMSIX,
HO M nNyTeM peanu3aumy BOAOOXPaHHbIX Mep. [1oaToMmy yCcTpoMCTBO BOA03abopoOB paccMaTtpuBaeTcs BO
B3aMMOCBSI3U C 0O0LLUeln 3agayert coxpaHeHUs BOAHbIX PecypcoB. Tak, B mnaHax nepebpocku yacTtu cToka
ceBepHbIx pek CCCP B bacceiiH Bonrn ogHow n3 BaxKHbIX 3afad ABMSieTCS ynydlleHve kavyecTBa BOAbl B
Bornre.

M3BecTHO, 4TO KayecTBO BOAbl B MCTOMHMKAxX BOAOCHAOXEHMS1 He OocTaeTcs MNOCTOSIHHbIM, OHO
M3MEHSETCA MO Ce30HaM roga, Mecsuam M gaxe no 4vacam cytok. O4eBMOHO, YTO U pexum paboThbl
BOL03ab0pOB, UX KOHCTPYKLUSA, TEXHONOMMsi 0TOOpa BOAbLI AOMKHbI ObITb B NOAYMHEHHOW hopMe yBSi3aHbl C
KayecTBOM BOAbl B UCTOYHUKE. CnedyeT 3aMeTuTb, YTO BOMPOCHI YIyYllEeHUst Ka4yecTBa BOAblI HEMocpeacT-
BEHHO Ha Bogo3abopax COMyTCTBYHOT MHXEHEPHOW MNpakTMKe Ha BCEM MNPOTSXKEHUU Pa3BUTUSA CUCTEM
LeHTpanu3oBaHHOIO BOAOCHaOXeHus. [MpuMeHeHve UnbTPyWNX TKaHEW U necyaHblX (UILTPOB Ha
pacTpybHbIX BOAONPUEMHUKAX, OUNbTPYHOLLEN OOCHIMKM Ha OronoBkax, YCTPOWCTBO BOOOMNPUEMHUKOB B
Tonwe 6eperoBbix annioBuanbHbIX OTMOXEHUA (MHUNIbTPaUUOHHBLIE BOO03abOopbl) U ApyrMe MeToAbl
ynyylleHnsi KayecTBa BoAbl NpealecTBOBany MPUMEHEHMIO creumnarnbHbiX BOLOOYMCTHBIX COOPYXKEHWUNA.
OpHako no Mepe yBenu4eHns MOLLLHOCTU BOAOMPOBOAOB M, criefoBaTenbHO, 0TOMpaeMbIx pacxofdoB Boabl,
pasBUTUSI TEXHOMOMMN €€ OYMCTKM WM CO3[aHust ANs STOW Lenu crneumnarnbHbiX COOPYXEHWUA ThaBHbIM
npegHasHayeHnem Bofo3abopoB cTaHOBUMNOCH obecnedeHne GecnepebonHoro otbopa Bogbl U3 UCTOYHMKA,
a ynydleHne ee KayecTBa MOSHOCTbI NEPEHECEHO Ha BOLAOOYMCTHbIE CTaHUMWM. MHOronetHas npakTuka
aKcnnyaTauum Bogo3abopoB B pasfMyHbIX YCIOBUSAX CBUAETENLCTBYET O TOM, YTO (PYHKLUMM OYUCTKN BOALI B
ONpefeneHHoOM COOTHOLWIEHUM MoOryT ObiTb pacnpefeneHbl Mmexay Bogo3abopamu M BOLOOYMCTHBIMU
CTaHUMSIMU C OOHOBPEMEHHBLIM MOJTYYEHNEM XOPOLLEro TEXHOMOMMYECKOro 1 aKoHOMM4Yeckoro addpekta. B
CBSI3M C 3TUM COMOCTAaBIIEHME KaYeCTBEHHbIX MoKasaTeney BOAbl B WCTOYHMKE W Mepes CcMecutenem
BOLOOYMCTHOW CTaHUUWM AOMKHO ObiTb OOHUM U3 [MaBHbIX KPUTEPMEB OLIEHKM 3GdEKTUBHOCTN paboThl
Bogo3abopa (Hapsgy ¢ 6ecnepeboMHOCTBIO Nogayvn BOAbl), ONPeaAensitoWwmnX HageXXHOCTb BOOOCHAGXEHUS
KaK B TEXHMYECKOM, TaK U B CAHUTAPHOM OTHOLLIEHWN.

PerynnpoBaHue kayectBa BoAbl Ha BoAo3abopax BO3MOXHO Mpexge BCero Mo  Ccreaylwum
rnokasaTtensiM: nnaBalollMe W BIEKOMble BeLlEeCTBa, BOAHbIE OpPraHM3Mbl; MYTHOCTb (B3BELUEHHbIE
BELLECTBA); COAepKaHWe NMaHKTOHa; KONMYecTBO OakTepuin; TemnepaTypa Boabl.

3agaya yny4weHus kavyecTBa BOAbl Ha Bofo3abopax MMeeT ocobylo akTyanbHOCTb MPUMEHUTENBHO K
paioHam KpanHero CeBepa, rge CTPOMTENBLCTBO WM 3KCMyaTauuMsi BOOOOYUCTHBIX CTaHUMW  KpawiHe
3aTpyaHeEHbI, B CBA3M C YEM [0 HeJAaBHEro BPEMEHM 30EeChb He ObINO CTaHLUMIA OYUCTKU NMOBEPXHOCTHBLIX BOA U
cenyac umeetcs HebornbLlioe ux ymcno. Mo aton npuunHe Ha KpanHem CeBepe OOBOMNBHO pacnpoCTpaHeHOo
BOAOCHaOXeHMe 3a cHeT NPMBO3HOM BOAbl, AocTaensiemon 3a 20...30 km.

Ha CeBepe noOCTpoOeHO OOMbLUOE YUCIIO MOPCKMX BOO03abOpOB B OCHOBHOM MPOMbILLIIEHHOMO
HasHadeHud. MonbITKM MCNOSMb30BaHNA MOPCKOW BOAbl ANA XO3SMCTBEHHbIX uenen, Hanpumep B [eseke,
noka He ganu HagexHbix pesynbtatoB. CebeCcToMMOCTb NPUBO3HOM BOAbI MPUMEPHO B 4 pasa Humxke, Yem
onpecHeHHon. Yalle Bcero peyHyio Boay mcnonb3yloT Ha CeBepe nocne oTcTaMBaHMA €€ B 3eMMsHbIX
OTCTOMHMKaxX M NOMMEHHBLIX BOLOXpaHuUnMLwax n obessapaxmnsanmsa. Ocoboe 3Ha4YeHne B 3TUX YCrOBUSIX,



yunTbiBasi, 4TOo npupoga CeBepa Nnerko ysisBuMa, npuobpeTaloT BOAOOXPaHHble Mepbl, MO3BOMSHOLWMNE
COXpaHuTb MpupoaHoe kavecTBO BoAbl. Hanpumep, B MaragaHckoh obnactu anuTenbHoe Bpems
obecneunBatoTcs  GnaronpusiTHble CaHUTapHble YCHOBMSI AN HEMnocpeACcTBEHHOW nogayu  BoAbl
notpebutensm ¢ Bogo3abopoB Ha p. UynbtvH n ee nputokax (Tennwin, Kiwoanb-Cue-Ha, Tanas v gp.).
KameHucToe pycrno aTux pek 1 BnagaroLlimx B HUX PyYbeB, POOHMKOBOE NMUTAHWE U3 MEXMEP3NOTHBLIX NOpos
obecneynBaloT HUYTOXHO Marnyk MYTHOCTb, Cnabyr MuHepanu3auuio u cTabunbHyto TemnepaTtypy BOAbI
(3...5°C). AHanorm4yHo ¢ aTMM OCYLLLECTBNSAETCS BogocHabxeHue ns npoTouHbix o3ep Kegposoe, my6okoe,
Xen, ConbBewir v ap.

1. Acnonb3oBaHue npupoaHbIX hakTOpPOB ANA COXpaHeHUs1 KayecTBa BoAbl Ha Bogo3abopax

B komnnekce meponpuaTWiA MO 3alUTe peKk OT WCTOLLEHUS U 3arpsi3HEHMSI BaXkHasi poSib OTBOAUTCS
3aLUNTHBIM JIECHBIM HacaXOEeHMsIM U eCTECTBEHHbIM Jlecam, npouspacTtalwmm no beperam pek u Ha ux
Bodopasgenax. 3aluTHble JecoHacaXaeHwus, CcorfnacHo pekoMeHgaumsm MwuHcenbxo3za CCCP [11],
BKITHOYAIOT HaCaKOAEHWs Y UCTOKOB PEK, Ha KOHyCax BbIHOCOB M PEYHbIX OTMENSX, a Takke BOOMb peK
(MpupycnoBbie MOMOChI, Co3fdarLlmecss U3 OByX-Tpex nosicoB). [lepBbii nosic (6eperoykpenuTernbHbINn)
obpasyeTcs nocagkamm HeCKONbkMX (Yalle 2...3) psaoB KyCTapHUKOBLIX UB BOOSNb MEXEHHOro ypesa BoAbl.
BTopow nosic (apeHupytoLwunin) n3 Tononen n ApeBoBMAHbLIX B pasMeLLaloT Ha Nofoce Mexay MEXeHHbIM U
NaBoOAKOBbIM ype3amun BoAbl B peke. TpeTun (NpOTUBOIPO3UOHHBLIN) (POPMUPYIOT M3 3aCyXOYyCTONYMBBIX
nopoa M pasMeLLaloT Bbille NaBoAKOBOro ypesa. KoMmnnekcHoe ocyllecTBrieHMe Mep No OXpaHe BOoA U ne-
copasBefeHNo NO3BOMSIET HE TOJNbKO COXPaHUTb KAa4eCcTBO BOAbI MarbiX PeK, HO U CYLLECTBEHHO Yy4lUUTb
€ro, YTo 0COBEHHO BaXXHO cenyac Npyv UHTEHCMBHOW XUMU3aLMN 3eMIeaenus.

Opo3uns MouBbl, pa3mbiB OGeperoB pek, CMbIB C MOMEN OPraHNYeCKUX U MUHepanbHbIX yoobpeHun
(ocobeHHO BOMM3M BOO03abOPOB) COMPOBOXAAKTCS WM3MEHEHWEM KayeCTBEHHbIX MoKasaTenen BOAbl B
UCTOYHMKE. [MONOXUTENbHBIN pe3ynbTaT 34ecb AalT BOOOPErynvpylollne fecHble Mosiocbl B 30HAX
CaHWUTaApHOW OXpaHbl WCTOYHUKOB BOAOCHabxeHust (puc. 60), koTopble, no pekomeHgaumm BHUU
arpornecoMmenuopaumu, crieqyeT 3aknagblBaTb Ha CKMOHax KpyTmsHouW 6Gonee 2°, a Ha ydvacTkax C
WHTEHCUBHOW BOAHOMN 3pO3nen — K Ha Bonee nomnormx CKroHax. TpacCMpPOBKY MONIOC OCYLLECTBMAKOT
nornepek CKIIOHOB.

Puc. 60. Bogoperynupyrouime necHble NosoChbl B 30HaxX CaHUTapHOW oxpaHbl Bogo3abopoB
a — NecHasl nofioca ¢ orpaxgaroLwmm Banom; 6 — To Xxe, ¢ BarloM U KaHaBoWm

Bopgoperynupytowme necHble nornockl obecneyvvBaloT 3agepkaHue MOCTYMaltLWero ¢ npunerarLmx
TEpPPUTOPUIA XKMAKOrO N TBEPLOro CTOKOB 1 OKa3blBalOT MENNOPATUBHOE BIIUAHME HA CEMbCKOXO3ANCTBEHHbIE
yrogbs. WWunpnHa nonoc okono 15 m, a mexnonocHeix none — 300...400 M. Bogono-rrnoweHne necHbIx
nonoc yeenuumBaetca B 1,5..2 pasa pacnawkon noysbl (2..3 npoxoda nmyra) N0 HWKHEW rpaHuue
necononocebl C OTBanoM Mnacta B CTOPOHy neca. OB6pasyowmncs npyu 3T0M 3eMNAHON Banuk BbICOTON
0,3...0,4 M noa-npyxuBaeT NOBEPXHOCTHLIN CTOK, pacnpegenser ero 6ornee paBHOMEPHO MO MOLWaAW
necononocsl 1 Takum obpas3om yBenuuusaeT nnowagb U NPOAOCIKUTENBHOCTb MHAUNBbTPaumn. Ha cknoHax
kpyTvaHon 3...8° obBarnoBaHMe INyulle NPOW3BOAUTL COBMECTHO C YCTPOWCTBOM OrpaKAalolyX KaHas,
BbIMOSTHAEMbIX C MOMOLLIbIO KAHABOKOMNATENEN, XBOPOCTSHbIX 3anpya U T. 4.

B onbITHbIX BOoAoperynupylowmx necononocax BHWW arponecomenuopauun onucaHHble u Apyrue
crnocobbl obecneyumBaloT yBenuyenne ogonornoweHusa Ha 20...22 %, CyweCcTBEHHO CHWXalT MYTHOCTb
BOAbI, YrydllalT ee opra-Honentuyeckne W Apyrve nokasaternu. Kpome Toro, Takue rieconosnochl
CMocoBCTBYIOT NOBbLILLEHWIO YPOXXAWHOCTUN CEMNbCKOXO3ANCTBEHHBIX KyIbTYP Ha MpunerawLmnx nonsx.

[MpoekTupoBaHe BOAOPENYNMPYIOLLNX NTECO3ALUTHBIX NOMOC AOIMKHO CTaTb COCTABHOM YaCTbio MPOEKTOB
30H CaHMTapHOW OXpaHbl MCTOYHMKOB BOAOCHaOXeHus. Hago yunTbiBaTb, YTO CO3OaHWE TaKMxX MOMOC Ha
BCEM BOOOCOOpPHOM OaccenHe peku (B NMepByt o4vepenb 3TO OTHOCUTCSA K ManbiM pekam) obecneuvmBaeT
Hanbornee paunoHanbHOe UCNoMb30BaHWE BOOHBIX Y 3EMENbHBIX PECYPCOB B UHTEpecax BoAOCHabxeHus, a
TaKkke CenbCckoro U NEeCcHOro Xo3sancTea. ACCOPTUMEHT APEBECHbIX U KYCTApPHUKOBLIX PACTEHUI, arpoTexHuKa
nocagok onpegeneHsl «BpemeHHbIMU pekomeHaaumammny MuHcensxosa CCCP [11].

Bonblioe 3HayeHWe AN coOXpaHeHUs KayecTBa BOAbl B UCTOYHMKAX MMERT Jleco3aluTHble Nonochl,
NpenaTCcTBYOLUME MHTEHCUBHOMY pa3MbiBy OeperoB, BETPOBOW M BOAHOW 3p03MM CKIOHOB. VccnegoBaHus
M. . PsabbllweBa nokasanu, 4YTo necos3awuTHble nonockl wupuHon 30...45 m no G6eperam McTpuHckoro m



Mosxalnckoro BogoxXpaHumnuLy cuctembl BogocHabxeHuss MOCKBbI 3HAYMTENBHO O4YMLLAOT MOBEPXHOCTHLIN
CTOK, CHMXasi codep)xaHue B3BelUeHHbIX BellecTB Gonee 4yem B 100 pas, ammmaka — B 1,5...2 pasa,
DakTepmanbHoe 3arpsi3HeHne Boabl — B 2 pasa.

YnydweHne kadecTBa BOAbl B UCTOYHUKaX TpebyeT He TONbKO MOCadku Neco3aliMTHbIX MOJI0C, HO U
BELOEHUS NECHOro X03AMCTBa: BOCCTAHOBIEHNE N paclUMpEHNE NeCOB, OrpaHuyeHne BbipyOoK, ynydlleHve
KaYeCTBEHHOr0 COCTaBa HacCaXOeHWn, COXpaHeHMe TpaBsHOro nMnokpoBa W nognecka. [Mpumepom
KOMMMEKCHOro noaxoda MOXET CMAYXUTb Neco3almTtHas 30Ha OAHOr0 M3 UCTOYHMKOB BOAOCHAGXEHWUS T.
"'posHoro.

MHTepecHble 3KCMEPUMEHTLI MO BIMSIHUIO NIECOB Ha Ka4YeCTBO BOAblI B MCTOYHUKaX Obinv NpoBefeHbl B
CLIA. B xoae 3KCNepUMEHTOB YCTAHOBMEHO, YTO Ha Ge3necHbIX BogoCOOPHbIX Mrowankax B Boge marnbix
PeK KOHLUEHTpauust conen Kanbuusi, MarHusl, kanus u HutpaToB B 4...5 pas bonble, a cynbgatos — B 1,5
pasa MeHblle, YeM Ha 3areceHHbiX. TemnepaTtypa BOAbl BO BTOPOM Cryvae Hwxke npumepHo Ha 7°C.
OTMe4YeHo Takke, YTO NeCHbIE MacCKBbl, MPEAOXPaHss PEKN OT 3auUNeHns 1 gaBasl NuTaTernbHble BeLecTBa
pasnuYHbIM r’MapobuoHTaM, OOMOSHUTENBHO CMOCOOCTBYHOT YIyYLIEHMIO (COXPaHEHWUI) KavyecTBa Npupoa-
HbIX Bod. Mpn3HaHO HEOOXOAMMbBIM HacaXKOeHUe U COXpaHeHUe necos3awunTHbIX nonoc wupmHon 10...30 m
no obonm Geperam pekx.

BaxHbIM cendac SBMSeTCS COXpPaHEeHWe mnecos3allMTHbIX 30H W, credoBaTenbHO, kavecTBa BOAbl B
NCTOYHMKaX BOAOCHAbXeHMs1 Ha O6LIMPHOKW, BHOBb ocBamnBaemMon Tepputopun Cubupn n KpanHero Ceepa.
[Ona obecnevyeHns BbLICOKOrO KadecTBa BOAbl B CUCTEMAxX BOAOCHADXKEHWSA BaXKHYK, a Hepeako
onpeaensitoLLyto porib UrpaeT Takke CoxpaHeHne (BOCCTaHOBMNEHNE) NPUPOAHbLIX PAKTOPOB CaMOOUULLIEHMS.
Tak, HeobOblvaHO 4yMcTas Bopa 03. bavikan oGycrnoeneHa Hapsgy C ApYrMMU NpUMpoAHbIMU bakTopamm
XN3HEOEATENbHOCTBI MENKUX PadKoB-3MNULLYP, OOUTAOWMUX B MOBEPXHOCTHOM CIOE BOAbl. OTW padku
nponyckalT HEeOQHOKpPaTHO B TeyeHue roga 4yepes cebsa Gankanbckylo Boay, punbTpys ee. OdeBugHo,
HapyLleHMe 3KONMOrMYEeCcKoro paBHOBECUSA, CMOCOBHOE YXYALIWTb YCIOBUS KU3HEOEATENbHOCTM pPayKoB-
anuLyp, HEN3OEXHO MOBMEYET YXyALEHNe KadecTBa Bodbl B MCTOYHMKE U, CriedoBaTeribHO, BbI30BET HEOO-
XOAMMOCTb AOMOSTHUTENBbHON €€ OYNCTKM.

WN3BecTHO, 4YTO AnuTenbHoe npebbiBaHne ApeBeCHHbI B BOAE YXyALaeT Ka4yecTBO BOAbl, B CBA3W C YEM
3anpeLleH cenyac cnnae feca (Kak MOfieBoK, Tak U NrioTamMm) Ha G60MbLUMHCTBE PEK HaLLen CTpaHbl.

Mpu BOAOCHAGXEHUM U3 MNOBEPXHOCTHBIX WCTOYMHMKOB O4YEeHb 4YacTo YMyckaeTCs BO3MOXHOCTb
NCNoNb30BaHUSA GOMbLUON MONMOXWUTENBHOW PONU BbICLLUMX BOAHBLIX pacTeHWA B (pOpMUPOBaHUN KayecTBa
BOAbl, 0COBEHHO B MCKYCCTBEHHbIX BOAOTOKaX. BnnsiHue gaHHoro dhaktopa noaTeepXaaeTcs MHOroNneTHUMM
HabnogeHnamn Ha CeBepokpbiMckoM, Bonbwom CrtaBpononsckom n CapaTOBCKOM KaHamnax, Ha KaHarnax
Bonra — YBogp, NpTbiw — Kaparanga, AHenp — JoH6acc n Ha MHornx kaHanax B TypkmeHckon CCP u ap.
Ponb aTtoro daktopa ewe ©Oonee Bo3pacTaeT B CBA3W C NPEACTOsLWEN peanusauven rpaHavMo3HON
nporpammbl NepebpocKkM YacTu CToka CUBMPCKUX pek B eBPOMENCKYI0 YacTb CTpaHbl. B Hawewn cTtpaHe u 3a
pybexom npoBefeHbl onbLUne HaTypHbIE UCCIEA0BaHUA MO YIYYLEHNIO KayecTBa BoAbl NoA BMSHUEM Kak
€CTEeCTBEHHOW pacTUTENbHOCTU, Tak U UCKyccTBeHHbIX HacaxaeHun (O. . Okcuiok, A. V. Mepexko, T. ©.
BornkoBa n gp.). YCTaHOBNEHO, YTO TPOCTHUK U ApYyrvMe BbiCLUME BOLHbIE PacTEHUS aKTMBHO M3BREKalT U3
BOAbl OMOreHHble BeLLECTBa, MOBbLILLAKT CoAepXaHue Kucnopoaa, 3aTEeHsIlOT U TeEM CaMbiM CNocobCTBYIOT
MOHWXKEHMIO TeMnepaTypbl BOAbI JIETOM.

HabniogeHus, npoBedeHHble Ha aBapuiHOM cbpoce CeBepOKPLIMCKOro KaHarna, BKIHYaloLero Yetbipe
3apoCLUMX TPOCTHMKOM Kackaga npOTsKEHHOCTblo 80 M KaXablW, BbISBUIM CYLLECTBEHHOE CHWXKEHWe
oKMCNsemMocTn, OakTepuanbHOM 3arps3HEeHHOCTM W APYrMx nokasatenen KadectBa BOAbl, a Takke
yBenu4yeHne ee npospavHocTu (tabn. 11). Ona ynydwenusa kadectsa Bogbl p. PeliH (r. Kpedenbg, ®PIN) un p.
Lnpee (BepnvH) MCNoNb3yT O4YULLIAIOLLYI0 CMOCOBHOCTL KaMbilla 03epHOrO.

Ta6nuua 11. MokasaTtenu kayecTBa BoAbl COPOCHOro KaHana
Buxpomart-
Mecta otbopa  |[1naHKTOH, KuweyHble
Has OKuC- MNpo3spau- MH,+,
npo6 Ha Bbixoge u3| kn/mn nanoYku, B 1
%46 NSAEMOCTb, HOCTb, CM mMrN/n
CTyneHu 10 M
mr O/n
1-n 5 22,62 55 0,46
2-1 53 22,62 460 55 0,46
3-n 4.4 22,62 390 55 0,5
4-n 4.4 16,16 150 90 0,37

PasButue BbICLIEN BOAHOW PacTUTENbHOCTU B KaHamnax M eCTEeCTBEHHbIX BOAOTOKax MOMMMO MPSAMOro
MOMOXMTENBHOIO BIIMSAHWUSA Ha KayecTBO BOAbl AaeT AONOMHUTENbHbIM addekT. 3akpennsas pycrio u
NPensaATCTBYSA €ro pasMmblBY, pacTUTENBHOCTb NPeAoTBpaLLaeT TEM cambiM BOAY OT MOBTOPHOrO 3arpsi3HeHNs.
Bce a10 noaTeepxaaeT LenecoobpasHOCTb CO3AaHNSA crieumarnbHbIX B1uonnaTo Ha kaHanax — WCTOYHMKax
XO3ANCTBEHHO-NNTLEBOrO BOAOCHAOXKEHMS UM NPUPYCHOBbLIX BOAOOXPAaHHbLIX MOMIOC HAa €CTECTBEHHbIX BO-
OOTOKax.

KomnnekcHbin nogxod k npobrneme COXpaHeHWs 1 yrydlleHus kayecTBa NPMpOAHbIX BOA cenyac, Koraa



NPUHATLI KOAEKChl 3aKOHOB 06 OXpaHe BOA, U NecoB, ABNAETCA BOMMOLIEHUEM B XWU3Hb NPUPOA0OXPaHHBIX
Mep C KOHKPETHbIM HAapOAHOXO3ANCTBEHHbIM 3¢pdeKTOM — COKpaLLEHNEM PacXOf4oB Ha OYMCTKY MPUPOAHBIX
BOO, ANA XO3AWCTBEHHO-MUTLEBONO BOAOCHAGXKEHUS C OOHOBPEMEHHBLIM MOBBILIEHWEM HadeXHOCTU
obecneyeHnsa KadecTBa NMTLEBOW BOAbI.

2. CoxpaHeHue KayecTBa BoAbl Ha Bofo3abopax u3s ManogeouTHbIX UICTOYHUKOB

CoxpaHeHne BOAHbIX pPecypcoB, NpegoTBpalleHUe 3arps3HeHUsi MOBEPXHOCTHbIX M MOA3EMHbIX BOA
0cob0 BaXHOE 3HayYeHMe WUMelT Ha ManodebuTHbIX UCTOYHMKax (Manbix pekax). BogocHabxeHune wu3
ManoAebnTHbIX MNOBEPXHOCTHBLIX WMCTOYHMKOB (OCOGEHHO B MPEAropHbIX W TOPHbLIX panoHax) WuMmeeT
cneundurky B TexHomrormn 3abopa BOAbl U B ynydlleHun ee kadecTBa. OOycnoenvBaeTcs 3TO GonbLUOW
HEPaBHOMEPHOCTbIO MOBEPXHOCTHOIO CTOKa, OOWMAMEM [OHHbIX M B3BELUEHHbIX HAHOCOB, PE3KUMMU
KonebaHnsiMM MyTHOCTW BoAbl 1 Op.

MonoxeHne Hepedko ycyryonseTcs oTpuuaTternbHbIMU NOCNEACTBMSMU aHTPOMOreHHOro BO3AENCTBUS:
Bblpybka neca B 6accenHax Bogocbopa, necocnnas, pacrnaxvBaHue 3emenb U T. 4. (YensduHck, AHxepo-
CypyxeHck, PybuoBck 1 ap.). VimeeTcst MHOrO NOMOXWTENbHBIX MPMMEPOB, KOrga oxpaHa BOAHbIX MCTOYHUKOB
OT 3arpsA3HEHUs1 CTaHOBUTCHA COCTABHOWM YaCTbH, OCHOBOW OCYLLECTBIIEHUSA KOMMMEKCHbBIX MPUPOAOOXPaHHbIX
mMep (Bogosabopsbl BrnagusocTtoka, lNMpo-konbescka-Kucenescka, [Mpo3Horo, Hosopoccuiicka, CeepanoBcka,
Ydbl 1 ap.), NO3BONSALWMX ONpeaennTb paumoHanbHbIi NOAX04 K peLleHuo 3agadn BOAOCHabXeHus B
KoMnrekce obLen npobrnembl oxpaHbl OKpY>KatoLLEN MPUPOSHON cpeabl.

lMpumMeHeHMe Ha ManogebWUTHbIX MCTOYHMKaX OOLLEMNPUHATLIX B HacTosllee Bpems MeTogoB oTbopa
BOObl N €€ O4YUCTKM COMPSPKEHO C OOnMbLUMMKW KanuTanbHbIMK 3aTpatamMuM M Npy 3TOM He Bcerga
obecneunBaeT TpebyeMy0 HaQEeXHOCTb BOAOCHAOXEHMS Kak B OTHOLUEHMU KOMWYECTBaA, Tak M KavyecTsa
BoAbl. [loaTBepXaaeTca 370 MHOMMMM MpMMepaMn M3 NMpakTukM BogocHabxeHus Ha KaBkase, B CpegHen
Asum, Ha KpaiiHem CeBepe, Kamuatke, CaxanuHe n gp. O4yeHb YacTto ManogebutHble paHee NCnonb3yemMble
WUCTOYHMKKW, ecnu He nokpbiBaloT daxe 50 % BogonoTpebneHvs, He npuHMMAlOTCA B pacyeT npu
NMPOEKTMPOBaHUM  HOBbIX UMW  pacLUMpeHWM  OEWCTBYIOLUMX  CUCTEM  XO3SNCTBEHHO-MUTLEBOIrO
BogocHabxeHus. [MpuBneyeHne  KPyMHbIX  BOAOMCTOMHUKOB, YKPYMHEHWE  TOFIOBHbIX  COOPYXKEHMWN
BOJOMNPOBOAOB BMOMHE ONpaBAbiBalOT cebs, ecrnv OHW Hapsily C 9KOHOMUYHOCTBHO MPOEKTHBLIX pPeLUeHuin
obecneunBaloT Takke TpebyeMylo cTeneHb HadeXHOCTU BoOOoCHabxeHusa. Ho gaxe M B 9TUX cnyvasx He
JOIDKHA MCKMoYaTbCA BO3MOXHOCTb UCMOMNb30BaHMA ManoaebuTHbIX MCTOYHMKOB B Ka4eCTBE OCHOBHbIX UM
pe3epBHbIX. OTO MOATBEPXOAETCS MPaKTUKOM 3JKchnyaTauum BogonpoBodoB B OpmkoHukuase, PO3HOM,
HepbeHTe, NopHo-AnTancke, NeTponaenoscke-Kamyatckom, KOxxHo-CaxanuHcke n MHOTUX OpYrux.

OnbIT NCNonb30BaHWsA MarbiX UCTOYHUKOB CO BCEW OYEBUAHOCTBIO JOKa3biBAaET BO MHOMMX Cry4asix, YTo
bonee uenecoobpasHa He ouMCTKa BOAbl, 3abMpaemont U3 yxxe 3arpsi3HEHHOrO UCTOYHMKA, a MakcumarnbHoe
NCMNomb30BaHe NpUPOAHbLIX DAaKTOPOB COXPaHEHWs U yNydlleHns kavyecTBa BOAbl B BOAOTOKAaX M BogoemMax
Ha4YMHas OT MX MCTOKOB, OCYLLIECTBIEHME KOMMNMEKCa BOAOOXPaHHbIX MEp, BKMoYasd CO3f4aHve 3anoBedHbIX
30H BOOOMOMb30BaHWs, M6O coxpaHeHne NPUPOLHbIX Ka4eCTBEHHbIX NokasaTtenen Bogsl 6onee 3kOHOMUYHO,
4YyeM uX BOcCTaHoBneHue. IMeHHO hakTop coxpaHeHus BOOHbIX pecypcoB B psge CriyvyaeB cTan onpeje-
nalowmMMm B pasmelleHun npomnpeanpuatun (Tomck) m xunon 3acTtpouvikum (MaragaHn). Takom nogxon
MOMHOCTBID CcOrnacyeTcsa C [ganbHEWUM paclUMpEHVEM MPUPOLOOXPaHHbIX Mep B Hallenh CTpaHe,
HameyeHHbIX XXVI cbesgom KMNCC. OgHMM M3 NONoXuTENbHbLIX NPUMEPOB COXpPaHEHUs KayecTBa BOAbl B
NCTOYHMKaX sBnsieTcss YepHopedveHcknin Bogosabop Ha p. Ou-lleypa (OBoviHon pogHuk) B r. Mpo3Hom. B
KOHCTPYKTUBHOM W TEXHOJIOTMYECKOM -OTHOLUEHUM BOA03abOp OTNMYAETCA MPOCTOTON WHXEHEPHbIX
pelleHnii, obecneunBaloLLen, OAHAKo, OOCTATOYHO BbICOKYH) CaHUTaPHO-TUIMEHUYECKYIO U TEXHUYECKYHD
HaJeXHOCTb BOOOCHabXeHus:: NpocTelas noasemMHas 3anpyga B pycre peku, beperosoro Tuna, Boga u3
KOTOpbIX MO TpybonpoBoAam OTBOAMTCS B 0OLLYy0 BOOOCOOPHYIO Kamepy, XNIOpuMpyeTcs U Bbille 3anpyabl B
10 M pa3smelLeHbl TP BOAONPUEMHUKN. Janee caMOTEKOM NofaeTcsa noTpebutensam Ha paccTosiHue bornee
5 km (puc. 61). MNnotnHa co3gaeT HebOOMbLIOW NOAMNOP NOAPYCIOBLIX M MOBEPXHOCTHbLIX BO4 M TEM CamMbiM
obecneynBaeT COCpPeaoTOYEHHbIM X O0TOOP. Kaxabii n3 BOAONPUEMHMKOB NPeAcTaBnsieT cOOOM LWaxTHLIN
Kosnogewu gnameTpoMm 2,2 M C BOAOMPUEMHBLIM OKHOM, MEPEKPbITbIM COPOYyAepXMBalOLLEN peLleTKon, U C
BOAONOABOOAWMM NOTKOM. JIOTOK MMeeT AfMHYy 6 M M nepeMeHHoe (Cyxaloleecs K BOAONPUEMHUKY)
ceyeHne. Ha nogxoge Kk BOOOMPMEMHMKAM PYCIOBbIA MOTOK MEPEKPbIT COPOYAEPXKMBAKOLMMUN CETKAMMU.
MocTosiHHOEe HabniogeHne, nepuoaMyeckas O4YMCTKA CETOK WM pelueToK npegoTBpallaloT nonagaHue
nnaBaloLLMX BeLecTB B BOAONPOBOAHYIO cucTeMy. MIHTepeceH AaHHbIN BOA03abop He TOnbKo NpPOCTOTON
KOHCTPYKTUBHBIX W  TEXHOMOIMYEeCKUX pelleHur, HO npexae BCero BOOOOXPaHHbIMW  Mepamu,
obecneunBaloLLMMM HaJEeXHOe COXpaHEHUE KavyecTBa NPUPOAHbIX Bof Ha yposHe NOCT 2874 — 82. Becb
BOAOCOOpHbIN BacceriH p. Ou-lleyaa BkmoyeH B BOGOOXPaHHYKO 30HYy Bogo3abopa. CoopyXeHun u gopor B
3TOM 30HE HET, NMPMPOLONONb30BaHME NOMHOCTBIO NOAYUNHEHO LENSAM BOOOCHAOXKEHUS.



Puc. 61. Boposabop Ha p. [Ou-lleyna
POAHUKOBOIO NUTaHUs

1 — 3anpyaa (6appax); 2 — Bogoc6opHbIN
Konogeuy; 3 — camoTeyHble Tpy6onpoBoAabl; 4
— OeperoBble BogonpueMHble konoaubl; 5 —
copoyaep-xuBawlLyme CeTKMW; 5 —
BOAOCOOpPHbIe 6Oopo3abl B annioBUanbHbIX
OTINOXEHUAX; 7 — NMPOMEXYTOYHbIE NNOLWAaaKu
(kapTbl) ¢ TPaBAHLIM NOKPOBOM

Peuka [Ou-lleypa vmeeT poaHukoBOoe mnuTaHue. MHoOroumcrneHHole poaHukM (AnAbIHCKME KIH4YM) C
COCPEAOTOYEHHBIMU M pacCpPefOTOYEHHBIMM BbIXOA4aMW MOA3EMHbLIX BOA Y MOOHOXWUA COMoK obpasytoT
yeTblpe pyvybs C MWHUMarbHbIM CyMMapHbiM cTokoM 6onee 100 ThiC. M3/cyT. Py4bn npotekalT B
3aneceHHbIX U MOKPbITbIX TpaBow noxbuHax. MyTb npobera Bogbl OT Haubonee yganeHHbIX KYen Ao
BOAOMNPUEMHUKOB OKono 3,5 kM. Npn OTCYyTCTBUM OCaZKOB MOBEPXHOCTHbIA CTOK [Ou-lleyabl 3HauuMTenbHO
cokpalaeTcsi, a 4ebuT Bogo3abopa obecneynBaeTcss B OCHOBHOM MOAPYCIIOBbIM CTOKOM B anstoBUasibHbIX
OTNOXeHusIX. Bbixodbl pPOAHUKOB, py4YbW, PYCrO CaMOW PeYKM TLaTenbHO MpouvMLalT, Tak 4YTo Mo-
BEPXHOCTHbIE BOAbl HA BCEM MyTU OT POOHWKOB A0 BOAOMPUEMHMKOB UMEKOT KOHTAKT TOMbKO C anmBu-
anbHbIMU NECYAHO-TPaBUM-HBIMU OTIIOXKEHUSIMU U HE NPeTeprneBaloT HUKAKOro 3arpssHeHus. B 3oHax pac-
CpeOoTOYMEHHOMO BbIXO4a MOA3EMHbIX BOA BbINOMHEHA CeTb BOAOCOOPHBIX M BOAOOTBOAALWMX GOpO3f,
nnowagkM Mexay KoTopbiMWM (KapTbl) nponanbiBalT Ans NpefoTBpalleHus 3arpsisHeHus BOAbl Mpu
OTMMpaHUKM 1 neperHnBaHum Tpas. Becb 6accertH Bogocbopa nnowanbto okono 400 ra nokpbIT MMCTBEHHbIM
necom ¢ ryctbiM MOAMECKOM U CMMOLUHbIM TpaBsiHbIM MOKPOBOM. B Takmx ycnoBuax Oaxe OOXAEBOW Mo-
BEPXHOCTHbIA CTOK He co3aeT O0mMbLUMX NMOTOKOB, HE BbI3bIBAET 3P0O3MM NOYBLI U HE NPUHOCUT B UCTOUHMK
CYLLIECTBEHHbIX 3arpsi3HEHUI.

CaHuTapHo-anugemMuyeckasl HafeXHOCTb BOOOCHAOXEHMS B [aHHOM Ccriydae mnpolwna AnUTenbHYo
npoBepky, Bogo3abop gencrteyeT okono 50 net. KoHTpomnb KayecTBa BoAbl 34€Cb OCYLLECTBMAIOT MOMUMO
00ObIYHbIX NTabopaTopHbIX METOAOB Takke OuoTecTMpoBaHueM. B akBaTtopum Bogo3abopa v Bbile Mo
TEYEHU0 OT BOAOMNPUMEMHUKOB noOCTOAHHO Haxogutca 20..30 ocoben crtepnsgu. OTgenbHble ocobu
NPUCYTCTBYIOT Oaxe B BOAOCOOpHOW kamepe. KOHTpomnb 3a MX COCTOSIHUEM M MOBedeHWEM MOo3BoNseT
CBOEBPEMEHHO YCTaHOBUTb HenpeaBuAEHHOe 3arpsi3HeHve ucTovHuka. CebecToMmocTb BOAbl HA 3TOM
BoAo3abope B LeCATKM pa3 MeHblle, YeM Ha TPaOMLMOHHBIX OTKPbITbIX BOAO3abopax C BOAOOYUCTHBLIMMU
CTaHUUSMMN.

- 9 7 a — cwryauuon-leuZl
nnaH; 6 — BOAOOYMCTHOM
6nok; 1 — BOAONPUEMHUK C
peweTkon u ceTkon; 2 —
i 4 ‘ LW03-OUNLTP; 3 —
TpybonpoBog nogayM ouu-
LLleHHOM BOAblI; 4 —
cbpocHon KaHan; 5 —
perynatop ypoBHs BoAbl; 6
— dunbTpyowasa 3arpyska;
7 — ApeHaxHble TpyObl; 8 —
BogocbopHasa kamepa; 9 —
ceTyaToe nepekpbiTne

g
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|
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Puc. 62. Boposzabop ¢ ¢hunbTpyOWUM BOAOOYMCTHLIM YCT-
POMCTBOM Ha MENIKOBOAHOM UCTOYHMKE




AHanornyHeln BOAO3abOp JeWCcTByeT B cucTeMe rpynnoBoro Bogonposoga ansa [HepbeHta m noc.
HarectaHckne OrHm (puc. 62). OToT Bogo3abop MMeeT HEKOTOPOE OTNMYME OT paccMaTpvMBaEeMOro Bbille
Bogo3abopa B 4YacTU YCTpPOWCTBa BOAOMPUEMHMKOB, KOTOpblE MPEACTaBnslOT Ccobon  OTKpbITbiE
BOAOMPUEMHbLIE KaMepbl — LUMO3bl, 3anofiHEHHblE rpaBuem. 1o OHYy BOAOMNPUEMHBIX KaMep YIOXEHbl
nepcoprpoBaHHble TpyObl, 3aKkaH4MBalOLMECA B BOAOOTBOAsLIEN Kamepe. Boga M3 MHOrOYMCIIEHHBIX
POOHMKOB W pyyYbeB MOCTynaeT B BOAONPUEMHMKW, MPOMAS COPOYAEPKUBAIOWME PELUETKN U CETKM,
UNbTpyeTcss 4Yepes3 rpaBUMRHYIO 3arpy3ky W, Kak B MpegblayleM criydae, camoTekOM MopaeTcsa no-
Tpebutenam.

[anbHenwee pas3BuTMe 3TMX [BYX BOA03aOOPOB OCYLLECTBNSIETCA C MPUMEHEHMEM CKBaXWH U
NCNoNb30BaHNEM NOA3EMHbIX BOA HMXKerNexXallMx BOAOHOCHLIX NIacToB.

MpuBeaeHHble NpUMeEpPLI NOATBEPXKAAOT Lienecoobpas3HOCTb U NPAKTUYECKYD BO3MOXHOCTL COXPaHeHUs
N yny4ylleHus KavyecTBa BOAblI HEMOCPEACTBEHHO Ha BOAO3abopax U3 MOBEPXHOCTHBIX UCTOYHMKOB. Takas
BO3MOXHOCTb  JOCTUraeTcad TOSIbKO MpU  KOMMJIEKCHOM  OCYLUECTBIIEHUM MNPUPOLOOXPAHHbIX  Mep,
HanpaBIIEHHbIX HA COXPaHEHNE BOOHbIX PECYPCOB.

OnucaHHbI MPUHUMN BOLOCHAOXEHMSI MOXET LLUMPOKO NMPUMEHATBCS BO BHOBb OCBaMBaEMbIX panoHax
Hallel CTpaHbl, rae TpebytoTca HebomnblIMe NO NPOM3BOANTENBHOCTM COOPYXXEHUS, MPOCTLIE B YCTPOWCTBE,
HO A0CTATOYHO HaAEXHble B SKCnyaTauum.

Ecnn B aHanormyHbix ycrnoBusix He Aocturaetcsa kadectBo Bogbl no NOCT 2874 — 82, Bogosabopbl
AaHHOro TUMNa MOryT paccMaTpUBaTLCS Kak COOPYXKEeHWUsI NpefBapUTENbHON OYNCTKM BOAbI.

3. HekoTopble 0COGEHHOCTU YCTPOMCTBA M 3KCMiyaTauuum BOA03aboOpoOB C y4eTOM YryulleHusA
KayecTBa BOoAbI

3apgadvy nonyyeHus ¢ Bogo3abopa BOAbl BLICOKONO KavyecTBa crnefdyeT paccMaTpuBaTh B TPeX acrekTax:
rMOpPONOrM4YEeCKOM, KOHCTPYKTUBHOM Y TEXHOSOMMYECKOM.

'aponornyeckme hakTopbl OKa3biBalOT onpedenstolliee BO3OeNCTBME Ha COAepKaHNe B3BELLEHHbIX Be-
LwecTB B OTOMpaemon Bode, UX OOIMKHbI yYUTbIBaTb ele Ha CcTagun Bblbopa UCTOYHMKA BOOOCHADXKEHWMS.
M3BecTHO, 4TO MHOrMe KOMMyHarbHble BOOOMPOBOALI WMEKT OBa, a wHorga u Oonee WCTOYHMKOB
BofocHabxeHus. KOHTponb kadecTBa BOAbl B UCTOYHWKE M B3aMMOCBSA3b PEXUMOB paboTbl Bogo3abopos
OaloT BO3MOXHOCTb B onpefeneHHoe Bpems oTbupaTb Body U3 UCTOYHMKA C Bonee BbICOKMMU KavyeCTBEHHbI-
UM nokasatensamu, obneryas Tem cambiM MOCNEdYHOLLY0 ee OYMCTKY W COKpallasi pacxof peareHToB.
BnusHue rugponornyeckMx akTopoB Ha KayecTBO OTOMpaemoln BOAbl B KaXOOM KOHKPETHOM MCTOYHUKE
OOIMKHbI yYUTbIBaTL NpW BbIOOpE CTBOPA U TOYKM pasMeLleHns Bogo3abopa B JaHHOM CTBOpE.

PacnonoxeHve BOAONPUEMHUKOB (MM BOLOMNPUEMHbBIX OTBEPCTMI), X YCTPOMCTBO C YYETOM AMHAMUKU
PYCrOBOro notoka 1 3aKOHOMEPHOCTEN TPaHCMOPTUPOBaHUS HAHOCOB NMO3BONAKT HE TONbKO NpPeaoTBpaTUTh
nepebon B paboTte Bogo3abopa, O 4YeM TOBOPWIIOCL Bbile, HO W obecneunTb MOMyyYeHue BoOAbl C
MUHUMarbHbIM COOEepXXaHuem B3BeCuM M nnaHkToHa. C 3TOM TOYKM 3peHus crnedyeT OueHuBaTb Mnpexae
BCEr0 MECTO pachnoSiIoXeHU BOAOMPUEMHMKA Ha BblOpaHHOM y4yacTke pekun. BorHyTein Geper paet
npemMMyLlecTBa He TONMbKO B OTHOLIEHWW rMyOuHbI NOTOKa, HO M KavecTBa 3abumpaemow Bogbl. OgHako
BCTpeYaloTCca elle criyyau, korga Ha Bogosabopax, pacnonoXeHHbIX y BOrHytoro 6epera, npyu Hegoyyete
rmgponorundeckoro dakropa HabnwogaeTca obunbHOe BOBNEYEHNE HAHOCOB, 3aTpyaHSAOLWEee OYNCTKY BOAbI
(Bonrorpag, Xabaposck, bapHayn u gp.).

Tak, BOOONPMEMHMK HA OOHOM M3 BOoA03abopoB 13 p. AMyp, pacnosioXeHHbIM Ha paccTtosHum 6onee 200
M OT Oepera u3 ycnoBusi 006ecneyveHnst Hy>HbIX rnyOuH, okasancsi B Nosioce TpaHCNOpPTUPOBaHMSA HAaHOCOB.
PekoHCTpykuma Bogo3abopa C npubnukeHvem BoponpueMHuka Kk Oepery (3a npegenbl  rpaHuub
TPaHCMOPTUPOBAHMSA HAHOCOB) MO3BOMMMA CYLLECTBEHHO 06nerynTe paboTy BOLAOOYMCTHOW CTaHLMW.
Hanuune HeckomnbkMx BOOOMPUEMHMKOB Ha OaHHOM Bodo3abope no3BonsieT MaHeBpupoBaTb 3abopamu
BOAbI MO Ce30HaM roga.

Ewe 6onee CnoxHO pewwuvTb BOMPOC PacrofioXeHWst BOOOMNPUEMHMKA B 6e30MacHON B OTHOLUEHWM
HaHOCOB 30HE Ha BOAOXPaHWMLaXx.

[na manbix Bogo3abopoB npocTenwero Tuna (pactpyOHble OrofioBkK) 3aMeTHbI ahhekT yny4lleHust
KayecTBa BOAbl JaeT pacrnofioXeHne BOOOMPUEMHbIX OTBEPCTUI (pacTpyba) npoTuB TedeHus peku (yron
oTBOAa peyHoro notoka a = 0°). TakMe BOOOMPUMEMHWMKUA MPUMEHSIOT Ha FOPHbLIX pekax C pacyeToM
NCMNOMNb30BaHUS MHEPLMOHHBIX CUM NOTOKA, AAlOLWMX SKOHOMUIO SHEPTMU Ha NoAbeM BoAbl. HO BaxkHO U TO,
YTO MHEPLMOHHbIE MOABEMHUKM NydLle APYrX 3allyLleHbl OT nornagaHust B HUX HaHocoB. 1o aaHHbiM A. E.
Be-naHa [4], npu a = 0° KONMMYECTBO HAHOCOB, BOBIIEKAEMbIX B CaMOTeYHble TpyObl, YMeHbLUAeTCs B
cpenHem Ha 40 % no cpaBHEHMIO C MX KONIMYECTBOM MPU NEPNEHANKYNAPHOM NMOTOKY PacnofioXKeHUM OKOH (a
= 90°). ObsasaTenbHbIM YCNOBUEM MPU 3TOM SBIISIETCS MPEBbILLEHNE CKOPOCTM PEYHOro MOTOKa W, Hag
BXOZAHOWN CKOPOCTbIO BOAONPUEMHMKA Y, T. €.

[axe ecnn MecTo pacnonoXeHus BOAOMNPUEMHMKA BbIOpaHO BEPHO, 6ONbLUON SONONHUTENbHLIN 3¢deKT
ynyyleHns KadecTBa BOAbl MOXeT AaTb MaHeBpupoBaHWe OTOOpOM MO rNybuHe noTOoKa: BbIWE K
NOBEPXHOCTM — 3UMOMN, C Bonbluen rmybuHbl — B nepuog nasogka. Npu aToMm BaxkHO obecneunTb 3abop
BOAbl B TOW TOuKe, rAe KayecTBO ee Haunyduwee. [JOCTUYb 3TOr0 MOXHO MPU HanmMyunum BOLOMNPUEMHbLIX



OTBepCTMVI Ha HECKOJ1IbKMX YPOBHAX OnepaTtMBHbLIM KOHTPONEM KadeCTBa BOAbl, a TaKXe aBToOMaTU4eCcKom
CBS13bl0 CUCTEM HabIo4EeHUS 3a KAYeCTBOM U ynpasrieHnem BoAonNpnemMHbl M1 OTBEPCTUAMMN.

I-I Puc. 6:3. BoponpueMHbIn OronoBOK C
HansiaBHOM 3anaHblo

1 — 3anaHb; 2 — BOAOMNPUEMHUK; 3 —
camoTe4Hble TpybonpoBoAabl

X

Hanpumep, Ha Bogo3abope w3 BogoxpaHunuwa [atyeT (cuctema BopocHabxeHusi JloHOoOHaA)
BOLAOMPUEMHUK UMEET pacrofOXeHHble Ha pas3How rnybuHe OKHa, OTOOp BOAbl 4epe3 KOoTopble
perynupyeTtcst ¢ nomowbio OBM B 3aBMCUMMOCTM OT MoOKas3aTenen kavyecTtBa BOAbl Ha pasHbIX riybuHax.
Bnarogapst aToMy JOCTUrHYT 3abop BoAbl C HAWUMYYLIMMM NOKa3aTensiMu No MyTHOCTM, LIBETHOCTW, MITaHK-
TOHY W PacTBOPEHHOMY KMUCHopoay.

LlenecoobpasHoCcTb M3MeHeHus1 rnyOGuHbl OTOoOpa B Mpouecce 3JKcniyatauMnm BoOo3abopoB LMKTYETCS
CTpeMIIEHNEM MONy4YnTb BOAY HE TONbKO Goniee BbICOKOrO KayecTBa, HO U C Oonee HM3KOM TemnepaTypou
netom. Ha MHormx Bogoemax npoucxoaut TemnepaTtypHas ctpaTudukaums ¢ bonee HU3KOM TemnepaTypon
BOAbl B npuaoHHOM crioe. OT6op BOAbI U3 MPUOOHHOIO CIOSi MOXHO ODecneynTb YCTaHOBKOW Ha OrOfiOBKE
(puc. 63) BpemeHHON 3a-OpanbHON CTeHKM (HannaBHOW 3ananun). bonblime nccnegoBannst No oTéopy BoAbI
n3 cTpatnduumpoBaHHbIX BOAOEMOB BbinornHeHbl A. I'. ABepkneBbiM, . A. 3ababypuHbim, U. A. ButpeLuko
n gp. [10, 16]. CBs3b OCHOBHLIX NMapameTpoB 00MacTM NUTaHua Bopo3abopa B AaHHOM Cryyae onpe-
JensieTcsa cnegyoLllen 3aBUCMMOCTbIO:

helH = (Ft"); Fr* =V Fr

Fr’ = v/ geH = g%/ geH, (1)

roe Fr' — nnotHocTHoe 4ncno ®Ppypa; hy, — rnybuHa HWXKHero crnos obnactm nutaxus; H — nonHas
rnybuHa Bogoema y BoAOMNPUEMHMKA; V — CPeAHsIsi CKOPOCTb MOTOKa B MIIOCKOCTW 3abparnbHOWM CTEHKN; @ —
yAenbHbIA pacxo BogooTbopa B ToW e nnockoctn, q = Qp/l; g — yckopeHue cunbl Tskectn; Qg —
npou3BoaMTENbHOCTE Bogo3abopa; | — anvHa 3abpanbHoM CTEHKW; € — OTHOCUTENbHAA MIIOTHOCTb BOAbI:
e= (p2 — p1)/p2 — = Ap4/p2 (p1 P2 — CpeOHEB3BELUEHHbIE 3HAYEHWST MITIOTHOCTM BOAbl, COOTBETCTBEHHO B
BEPXHEWN N HWXKHEW 30Hax NUTaHus).

PaccrnoeHve notoka B BOOOMPUEMHMKE MOXET npoucxoguTe npu Fr'<Fr", (rme Fr'y, — kputnyeckoe
3Ha4veHue dncna Ppyaa; no pasnuyHbIM nccnegosaHmam Prkp — = 0,28...0,325).

3agaBasicb uUenbio 3abpaTtb Bogy M3 MPUOOHHOrO crioss ¢ 6ornee HM3KoW Temnepatypon t; npu
CcpenHeB3BELLEHHOW TeMnepaType Bbille rpaHuLbl pasdena crnoes f; U HWXKe 3Tol rpaHuupbl t2, onpegenvs
OTHOCUTENbHYK MMOTHOCTb BOAblI €, MOXHO YCTaHOBWUTbL COOTHOLLUEHWE pacxofoB Qi n Q, NMOCTynaroLmX
COOTBETCTBEHHO M3 BEPXHEN U HWXKHEN 30H NUTAHUSI:

K=QJ/Q; = (t; — te)/(te - 1,).

Ha ocHoBe akcnepumeHtoB W. A. 3ababypuvH [16] onpegenun 3HAYeHUS KOHCTPYKTUBHBIX U
TEXHOJIOIMYECKMX NapaMeTpoB 3abpanbHON CTEHKM B Anana3oHe nameHenus K 0,58...10 (tabn. 12).

Ta6nuua 12. MapameTpbl paboTbl 3a6panbHON CTEHKN

K=Q/Q Fr hg/H Pacxon, %, Qs dh/Ngx=hg/hex1
Q; Q.

— 0,3 0,85

0,58 0,28 0,8 63,4 36,6 3,5

1,77 0,25 0,7 36,1 63,9 0,75
3,47 0,22 0,6 22,4 77,6 0,5

4,95 0,2 0,52 16,8 83,2 0,6

6,2 0,17 0,45 13,9 86,1 1




7,26 0,15 0,4 12,1 87,9 1,5
10 0,1 0,25 9,2 91,8 3,5

Onpegenuvs no aTon Tabnuue 3HayeHus Fr", hy, hgx, no dopmyne (1) MOXHO HanTW yaenbHbIA Pacxoa q,
a 3ateM 1 AnuHy 3abpanbHon cteHkn | = Qp/q.

PasymeeTcs, NpuMeHeHW0 3abpanbHOM CTEHKU OOSMKHO MpealwecTBOBaTh M3yyeHue TemnepaTypHOro
pexunma BOAbl B UCTOYHUKE MO Ce30HaM ropa. Sa6paanble CTeHKM Mno3BonsoT CyLWeCTBEHHO CHM3UTb
BOBJ1e4YeHe NiaHKToOHa B BOAONPUEMHUKN.

MpakTukon akcnnyataumm 1 B pesynbTate MccrnegoBaHns onpeaenunucb Tpu HanpaeneHus ynyydlleHus
KayecTBa BoAbl Ha Bopo3abopax: MpUMEHEHWE cneumanbHbiX BOLOMNPUEMHUKOB, BbIAENSOWMNX YacTb
B3BELLEHHbIX BELLECTB HEMOCPEACTBEHHO NpW OTOOpe BOAbI, (hMNbTPOBaHME BOALI HA BOAOMNPUEMHUKAX;
ocaxxaeHne B3BECU B MOMMEHHbIX OTCTOMHMKaX-BOAOXPaHUIULLAX.

Puc. 65. 3aBucummoctb BoOBNeKaemMbiX B
BOA03ab0p B3BeLEeHHbIX HAHOCOB

1, 2 — COOTBETCTBEHHO ANA OOLIYHOro u
cudcoHHOro Bogosabopos

Puc. 64. BeperoBon Bopgo3abop cu-
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M3ameHeHVMe KOHCTpYyKUMM BOOOMPUEMHWMKOB, KaK MNpaBWUrio, MeHSeT W TexHomorvio oTtbopa BOAbl,
crnepgoBaTternbHO, BNUSIHNE KOHCTPYKTUBHBIX U TEXHOMOMMYECKUX hakTopoB Ha KayecTBO OTOMpaeMon BoAbl
HaJo paccMmaTpuBaTb BO B3aMMOCBS3MW.

B nocnegHee BpemsA pasdpaboTaH psg HOBbIX TUMOB BOT AOMNPUEMHBIX YCTPOWCTB, WMEIOLUMX
CyLleCTBEHHble NpeumMyLLecTBa B OTHOLLEHUN KavecTBa 3abvpaemon Boabl. pexae Bcero ato 0THOCUTCS K
Bogo3abopam CUCTEM MppurauMu Ha FOpHbIX WU MPEearopHbIX pekax C OBWUMbHbIMW AOHHLIMU HaHoCaMmM,
nccrnegosaHHbeiM H. ®. anenuen. OHY cpaBHUTENBHO PeAKo NMPUMEHSAKTCS B KOMMYyHarbHOM BOAOCHabxe-
HUW, B CBA3M C YeM JdeTanbHO Hamu He paccmartpusatoTcs. OronoBku C aBaHKamMepamu BUXPEBOro Tuna,
npeanoxeHHole A. C. O6pasoBckum, obecneymBaoT paBHOMEpPHbIE CKOPOCTU BXOAa BOAbl Ha OOMbLIOM
BOAONPUEMHOM (PpOHTE U ymeHblualoT Bnarogapsi SToMy BOBMeyeHve HaHocoB. OHu gBndTca 6onee
HadeXHbIMW B OTHOLLEHUN He TONbKO OTbpaemMoro pacxoaa, Ho 1 KayecTsa BOAbI.

CudoHHble BogonpuemHukn A. [. ABepkumeBa C rOpU3OHTanbHbIMKM OKHamu, obecnevmBatoimne
BOCXOAALLMNA NpueM BoAbl (puc. 64), Takke AalT NONOXUTENbHbIN TEXHONOrMYECKU 3PGEKT € ynyyLleHnem
ee KayecTBa He TONbKO MO B3BELUEHHbIM, HO M MO NnaeawlwumM BelwecTBaM. [locturaetcs ato Gnarogaps
Honbliemy, Yem Ha Apyrmx Bogosabopax, 3arnybrneHuio BoAONpPUEMHbIX OKOH, YTO OCOBEHHO BaXKHO Mpu
mMarnon rmybuHe BOAbl B UCTOYHMKE, U BblAENEHNIO N3 BOAbI B3BELLEHHbIX BELLIEeCTB Ha BOCXOAALLEM yvacTke
cndpoHa. OueBUOHO, CKOPOCTb MOTOKA HA 3TOM y4YacTKe AOMKHa ObiTb MEHbLUE rMApPaBMYEeCKON KPYMHOCTM
OTAensieMbIX HaHOCOB. YCTPOWCTBO CUIOHHOrO BOOOMPMEMHMKA BO3MOXHO Kak Ha GeperoBbiX, Tak U Ha
pycnosbix Bogo3abopax. Ha puc. 65 npeacraBneHo cpaBHEHME KOMMYEeCTBA HaHOCOB, BOBfIEKAEMbIX B



BOLOMNPUEMHbIE OKHA C OObIYHBIM (MPAMOTOYHBLIM) U C CUGPOHHBIM NPUEMOM BoAbl. Kak BUAHO, NpMMeHeHne
CUOHHOTO BOAOMNPUEMHMKA OAeT BO3MOXHOCTb MHOFOKPAaTHOMO YMEHbLUEHMS KONMYECTBa BOBIIEKAEMbIX
HaHocoB. [lpunnoTvHHbIE BOAO3abopbl, Kak W3BECTHO, obecneyvBaloT He TOMbKO 0Gonee BbICOKYHO
HaJeXHOCTb OTbopa BOAbI, HO U yNydlleHWe ee KavyecTBa 3a CYeT npeaBapuTenbHOro OTCTavMBaHWs B
BoAoOxpaHunuLle. Ha HeGonbLUMX BOOOMNPOBO-. Aax, 0CO0eHHO B panioHax Cubupu n KpanHero Cesepa, rae
CTPOUTENBLCTBO M 3KCMyaTaumsi BOAOOUYUCTHBLIX CTaHUMUA 3aTpyAHEHbl, @ BoAa B UCTOYHMKE MMEET Manyto
MYTHOCTb, 3TUM METOAOM W3JaBHa MONb3YTCA LWWKMPOKO U 3ddeKTUBHO. [onoxutenbHoe BRMsiHWE
3aperynMpoBaHnsa CTOKa Ha KayecTBO BOAbl Y BOA03abOpOB MOXHO Moka3atb Ha npumepe p. Anen. [o
3aperynMpoBaHnst MyTHOCTb BoAbl B peke gocturana 3..5 TbiC. M/, 4TO He TOSMbKO OCMOXHAMO paboTy
Bofgo3abopa, HO UM Hapywano TexHomnorMiw o4nctkm Bogbl. C BBOAOM B genctBue BydepHoro
BOAOXpaHunuwa Ha p. Ckniomxa MyTHOCTb CHM3MIAcb, HO BCE XXE€ OHa JocTurana B nepuoabl NaBOLKOB
1,2...1,6 Tbic. Mr/n. VI Tonbko ¢ BBOOOM B BepxoBbe p. Anen 'MneBcKoro BOAOXpaHWNMLLA MHOTONIETHEro
PErynnpoBaHus MOSTOXEHNE CYLLECTBEHHO YMYYLIMITOCh: MAaKCMMaribHOE 3Ha4YeHuWe B3BECU HaxoauTCsl Ha
ypoBHe 300 mr/n, BaBoe (¢ 4 0o 2 Mec) cokpaTunach NpoaOImKUTENbHOCTb NEpMoAa NOBbILLEHHON MYTHOCTH
(pnc. 66). K Tomy e MuMHMManbHbIM CTOK B peke yBenuuuncs ¢ 0,5 go 5...6 M>/c, uTo oBecneumBaert
yCTON4YMBYLO paboTy Bogo3abopos.

3aperynupoBaHue CTOka He TONbKO CHWXAeT MYTHOCTb, HO yny4llaeT v Apyrue nokasatenu KadecTBa
BOAbI.

1200, gmnacTi Puc. 66. NsmeHeHne MyTHOCTU BOALI Ha
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Tak, nocne nycka B 1960 r. Moxarickoro sBogoxpaHunuiia Ha p. Mockse NroTHbIA OCTaTOK peyHon BOAbl,
no aanHbiM H. J1. Kosnoeon, W. . Ocagumx n gp., ymeHblwmnicsa Ha 10 mr/n, a kapOboHaTHas KeCTKOCTb — Ha
0,4 wmr-skB/n. [Ona OTCTOA BOIDKCKOM BOAbl Ha kKaHane wum. MockBbl OblNo MOCTPOEHO YuMHCKoe
Bogoxpanunuiie. Boga n3 apyx sogoxpanHmnuy, (MectoBckoro m ManoBckoro) noctynaet B YUMHCKOe yepes
OOHHbIE BOAOCMYCKN, YTO NpeaoTBpaLlaeT Unmn CyweCcTBEHHO OrpaHuYMBaeT nonagaHve B HEro nnaBaroLLmx
BeLLeCTB, He(pTenpoayKToB, NNaHKToOHa U Ap. CTPOrnin CaHUTapPHLIN PEXUM Ha YUMHCKOM BOOOXpaHuUnuLle,
OTBOL, MOBEPXHOCTHOro CTOKa GeperoBbix CKMOHOB B Apyrne GaccenHbl, 100-meTpoBasi necosaliuMtHas
nomnoca no 6eperam ob6ecneynBalT CyLLECTBEHHOE YIyYLLEHNE Ka4yeCcTBa BOJIKCKOM BOAbI, NPeXae BCEro no
uBeTHocTHU (puc. 67).

WHorga meton oTcTamBaHus BOAbI B MpyAax U BOAOXpaHUNULLAX SBNAETCH €AUHCTBEHHbIM, HO BMOMHe
[OCTaTOYHbIM CPEACTBOM YNyudlUEHUS ee kKadecTBa. [lpyumepom MOryT CHAYXUTb MHOFOYUCIIEHHbIE
Bogo3abopbl Ha CaxanuHe u Kamuatke. CneumanbHO npegHasHaueHHble Afsi BOO4OCHAOXeHMs 34ecb
HebonblUMe BOAOXPAHWIMLLA Ha FOPHbIX peKax B 3arneceHHOW MEeCTHOCTW MO3BONAT nonyyatb (nocne



obe33apaxvBaHnsa) Ha NPOTSKEHWUM BonbLUEr YacTu roga Body NUTLEBONO kavyecTBa 0e3 JOMNONHUTENbHOM
OYNCTKM.

Ha MHoOrMx BogonpoBogax [nOEeWCTBYeT celvac no Heckomnbky (3...4) BogoxpaHunuuwy, (Hanpumep,
BogonpoBoabl CeBepanoscka, 3naToycta, BnagmBoctoka n ap.), U NpMMEHEHME MEHee CrOXHOM, Ho Bonee
0B6OCHOBaHHON W, CregoBaTeNbHO, HAAEXHOW TEXHOMOrMM O4YUCTKUM BOAbl MOXET AdaTb OonbLuoun
3KoOHOMUYeckuin acpcekT. Hanpmumep, CTpoOUTENBCTBO BOAOXPAHMUMMLLA BMECTUMOCTBIO 5,2 MIH. M Ha p. An
(Ha Ypane) no3Bonumno BPEMEHHO OrpaHUYMTLCA MaKCUMarbHO YMPOLLEHHOW cucTtemon obpaboTku BOAbI:
peleTkn U CeTkM Ha NpUNIOTMHHOM BoAo3abope, BapabaHHble MUKpOUNBLTPLI U obes3apaxuBaHue C
NCMONb30BaHMEM 3MEKTPOSM3HbIX YCTaHOBOK HA BOAOOYMCTHOW cTaHuun. bonee Toro, obecneunBaemoe Ha
BOO03abope BbICOKOE KavyeCTBO BOAbl B psde CryyaeB NO3BOMMUIO OTKa3aTbCsA OT yXe 3anpoeKTUPOBaHHOW
CMOXHOW TEXHOSOrMMU €€ O4YUCTKM Ha BOAOOYUCTHbIX CTaHUMSAX. Tak, MpUMNOTMHHBLIM BOoAo3abop Ha
Bogoxpanunuwe KpacHosipckon M'OC gaeTt Bogy Takoro kad4ectBa, Mpy KOTOPOM AaXe B Mepuoabl NaBOOKOB
JOCTaTtovyHO WCMONb30BaTb OAHOCTYMNEHHOE MNPSIMOTOYHOE (UMbTPOBAHME, YTO [OKa3aHO MHOFOMIETHUM
OMNbITOM 3KchnyaTaumn. [MOCTPOEHHY 34eCb BOAOOYMCTHYIO CTaHUUIO C OBYXCTYNEH-HOW TEXHOMOrnewn
(ocBeTnMTENU CO B3BELUEHHBIM OCAAKOM M CKOpble (OUNBbTPbI) MPULLIIOCH PEKOHCTPYUPOBaTh, CYLLECTBEHHO
YNPOCTUB TEXHOSOTMIO.

MpyMepoM MOMOXMTENBHOIO peLUEHNs BOMpOCa YMyylleHUs KavyecTBa BOAbl MOXET CIYXWUTb Takke
Bogo3abop m3 MNapTusaHckoro BogoxpaHvnuwa B gonuHe p. Anbma B Kpbimy [12], npegctasnsiowmmn cobon
BawHio BbicoTON 48,7 M C TyHHEnem BHYTPeHHUM guvameTpom 3,5 m n obuwen anuHon 350 M, B KOTOPOM
pasmelleHbl ABa BogosBoda auvametpom no 800 mm. mybuHa BogoxpaHwunuwa y Bogosabopa 37 w;
BOLONPUEMHbIE OTBEPCTUS PACMNONOXEHbI B YeThIpe Apyca ¢ paccTtosiHeM Mexay spycamu 10 M, 4TO No3Bo-
nset otbupaTtb BOAy C pasHbix rnybuH. Nogaya ee Ha BOAOOYMCTHYHO CTaHUMIO OCYLLECTBNAeTCA noa
rMapoCTaTUYECKNM HanopoM.

Ta6nuua 13. KauectBo Bo[lbl Ha Bogo3abope u3 MNapTusaHCKoOro BogoxpaHunuiia

JaTbl Ha- MNMokasaTenu kavyecTtsa BOAbI
Fogbl |GnitoaeHm 00 n3MeHeHus rmybuHbl 3abopa | nocrne nsmMmeHeHus rnyouHbl 3abopa
n OoTMeTKa oTMeTKa
LBeT- TemMne- uBeT-
rnybvHbl| Temne- [MyTHOCTb, HocTh. | KoY rny6uHbl atvoa |MYTHOCTb, | o |KOMW -
3abopa, [patypa,°’C| wmr/n ’| -TnTp | 3abopa, P oyp Mmr/n | Turp
iy rpag y ,°C rpag
1978 (17.01 3 20 30 55
30.01 44,8 3 6 15 28 —. — — — —.
30.03 6 4,5 10 16
11.11 10 1,2 10 37
1979 (23.02 54,9 4 10,5 15 1,7 144,8 4 7 15 2,7
26.02 44,8 4 8,5 15 2,7 64,9 4 7 15 22
22.03 64,9 5 2,5 10 111 54,9 6 2,5 10 111
27.08 54,9 14 4,8 10 3,7 44,8 10 3,8 10 3,7
1980 (7.04 44,8 6 14,8 20 4,1 64,9 8 14 20 4,4
17.06 64,9 16 1,8 10 10 44,8 9 1,6 10 11
5.09 44,8 11 4,4 15 27 54,9 14 5 15 138
11.12 54,9 8 36 35 27 64,9 7 4 35 138
1981 (12.01 64,9 5 11,5 20 3,8 44,8 5 10,5 20 55
14.01 44,8 5 11 20 55 64,9 5 n 20 2,7
9.06 64,9 14 1,8 10 11 44,8 8 1,5 10 37

MokasaTenu kayecTBa BOAbl NpuBedeHbl B Tabn. 13, n3 KoTopon BWAHO, YTO C U3MEHEHWEM rNyOuHbI
oTbopa gocTuraeTcs 3ameTHOE MOBLILEHNE KOMU-TUTPA U YMEHbLUEHWE MYTHOCTU BoAbl. bnarogaps atomy
Ha NpPOTsKeHMM 6 Mec B rogy (C Masi No OkTAOpb) koarynupoBaHvWe BOAbl HA BOOOOYUCTHOM CTaHUMU He
Npon3BOaMTCA COBCEM, a B HOsIbpe — faekabpe poctatovyHo GbiBaeT nepuoguyeckoro (2... 6 4 B CyTKM)
KoarynmpoBaHust ManbiMn go3amu. O4eBUOHO, YTO 3KCMyaTauuoOHHbIE 3aTpaThbl B TaKMX YCIOBUSAX CHUXa-
I0TCA 40 MUHMMYyMa. B 3HaunTenbHOM cTeneHn aToMy cnocobCcTByET XOpoLlee COCTOSIHNE 30Hbl CAHUTapPHOM
oxpaHbl (3CO) uctouHuka. NpaHmua nepeoro nosica 3CO npoxoguT Mo BCEMY NEPUMETPY BOAOXPaHMNMLA
Ha pacctosiHum 100 M oT ypesa Boabl npu HIIT, a BToporo nosica — oxBaTtbiBaeT BeCb GacceriH Bogocbopa
BbiLLIE CTBOPA MSIOTUHbI.

Bopgosabop u3 BogoxpaHunuwa Yupkerickon OC (Cynak) B [arectaHe, npegHasHa4yeHHbIn Ans



BogocHabxeHua BywnHakcka u noc. OyOku, gaeT Bogy, oTBevawowyk TpebosaHuam MOCT 2874 — 82,
fbrnarogaps 4emy oTnana HeobxoOMMOCTb CTPOUTENbCTBA BOLOOYMUCTHOM CTaHuum ana bymHakcka, a
nocTpoeHHas ansi noc. [lybkn BogoouncTHasi CtaHums He ucnonbayetcd. CTonb yaayHbli apdekT 4OCTUTHYT
He TONMbKO 3a cyeT OnaronpusTHbIX MPUPOAHBIX YCMOBUA (HEpa3MbiBaeMble KaMeHucTble OGepera
BOAOXpaHWUNULLEA, 3aneceHHbin GaccerH Bogocbopa v Ap.), HO M Gnarogaps yAayHbIM  MHXEHEPHbIM
peLueHnamM no Bogosadopy.

CoyeTaHMe WHTEPECOB 3JHEPreTMKU W BOOOCHAGXKEHUS MNpU TMAPOTEXHUYECKOM CTPOMTENLCTBE B
[arectaHe He sBNgeTCA eAMHCTBEHHbIM. Bonee AByx gecATUneTU AENCTBYET BCTPOEHHbIN B MMAOTUHY
WpkyTtckon MOC Boposabop cuctembl BOgocHabxkeHusi UpkyTcka, obecneymBaioliMiAi KadecTBO BOAbl B
cooTBeTCcTBMM C TpeboBaHusamu TOCT 2874 — 82 6e3 AOMNONHUTENBHOW ee OYNCTKU. MMOCTPOEHHLIN B Nocrie-
OyIoLLEN oYepean pasBuTUs BOAOMPOBOAA BOA03abop pycrnoBoro Tuna Ha BogoxpaHunuwe Mpkytckon MN3C
Takke obecneymBaeT noTpebHOe [ANst NUTBEBBLIX LENen KadectBo Boabl (Tabn. 14) nocne ee
obe33apaxvBaHus.

C poctom MacwtaboB BoAOMOTPEONEHNs, yBENMYEHNEM 3aTpaT Ha CTPOMTENbCTBO W 3KCMyaTaumio
BO4O3abOpOB M BOAOOYMCTHbIX CTaHUMM LenecoobpasHO LWMpe MpakTUKOBaTb MPOEKTUPOBaHME
BO4O3abOpOB B KOMMIEKCe TIMOpPOTEXHUYECKUX coopyxeHun [OC ¢ yyeToM pJanekon nepcrneKkTmBbl
BogonoTpebneHus,

B manbix BogoxpaHunuwiax 1 npygax netom, ocobeHHO B Nepuvodbl NaBoAKOB, Boda MOXET cogepXkaTb
MOBbILLEHHOE KONMYECTBO B3BELUEHHbIX 1 MNaBaloLwmnx BewecTB (BOAOPOCN, TpaBy, IUCTbS, KOPY AepPEBLEB
n T.4.), W, cnegoBaTernbHO, BO3HUKAeT HEOOXOANUMOCTb AOMOSTHUTENBHON €€ O4YMCTKU. [103TOMy B KOMMIEKC
BOL03ab0OpOB BKIMOYAOT MHOr4a cneumanbHble COOPYXXEHUS!, MO3BOSSAOLNE COBMELLATb TEXHOMOMMI0
oTbopa u ouncTkM Bogpbl (puc. 68). BogoounctHoe coopyxeHve B OJaHHOM criyvae npeacrtaBnsieT cobon
LLTHO3-0OTCTOMHMK U3 ABYX-TPEX CEKLMIN C MOMYTHbIM (MOBEPXHOCTHBIM) OTOOPOM OCBETNEHHOM BOAbI, KaXaas
CeKumMsi MMeeT CBOK BOOOCOOPHYK kamepy. Boga u3 BogocOOpHbIX KamMep OTBOAWUTCS CaMOTEYHbIMU
TpybonpoBogamn nnmM oTbupaeTcs Hacocamu (B MOCMEOQHEM Crlydae HacoCHasd CTaHuusA BCTpaMBaeTcsl B
TENO MMOTUHBI).

Ta6bnuua 14. MNokasaTenu kayecTBa BoAabl Ha Bogo3abope us Upkytckoro BogoxpaHunuiia (1982

r.)

JNaTa B3selueH- Cyxon Obwas
LiBeTHOCTD, Hble Y Xnopuabl,| Cynbgarthl, L Konu-
Habnto- OCTaToK, pH  |XecTKoCTb,
2 rpag BELLEeCTBa, mr/n Mmr/n TUTP
neHnn Mr/n Mr-aKB/n
Mmr/n
16.01 10 0,8 51,6 2,5 6 7.9 1,1 111
12.02 10 0,8 52,8 2,2 59 79 1,2 111
3.03 10 0,6 53,6 2,05 6 7,95 1,1 111
15.04 8 0,6 56 1,5 6,08 8 1,15 162
16.05 8 0,8 64 1,5 6 8 1,1 111
16.06 10 0,8 65,5 2 5,75 7,9 1,15 28
16.07 10 0,8 63,5 2 6,5 7,9 1,2 111
20.08 10 1,6 65,5 1,9 5,26 79 1,15 111
20.09 5 1,3 70,3 1,06 7,3 8 1,2 111
13.10 8 1 64 1,5 6 7,85 1,05 111
23.11 5 1,4 68 1,8 5,01 7.8 1,1 111
20.12 10 1 54 1,5 6 7,9 1,05 55,5
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Puc. 68. MpMNNoTUHHbIN BoJo3abop co BCTPOEHHbIMU BOAOOYUCTHLIMU COOPYKEHUAMN
a — CUTyauMoOHHbIW nnaH; 6 — Bopoo4YuCTHOM Onok; 1 — 3emMnsiHaa MNAOTUMHA; 2 —

BOAONpPUEMHbIE OTBEPCTUSA C COPOYyAEpPXUBaKOLWMMM pelleTkaMmm U cetkamu; 3 — Bopocbpoc; 4 —
rop13oHTanbHbIN ABYXCEKLUNOHHbIN OTCTOMHUK; 5 — neperopoakn; 6 — Bogocb6opHasa kamepa; 7 —
TpybonpoBoa noAayv OuYMLEHHOM BoAbl (MOTPeOGu-TeNsM WM Ha AanbHEWLWYKr OYMCTKY); 8 —
Kopoba c nonynorpyxHbiMmu 6optamu; 9 — Bogoc6opHble xenoba; 10 — cO6pocHble TpyGonpoBoAbl
AnsA ocagka

BogonpuemHbie okHa Bogo3abopa BbIMOMHST POSib BXOAHbLIX OTBEPCTMI OTCTOWMHMKA, OHU, Kak OBbIYHO,
nepeKkpbIBalnTCA COPOYAEpXKMBaKLWMMK peLlleTkaMn 1 cetkamy, a Takke wubepamun. Kaxgas kamepa
OTCTOVHMKa MMEEeT CUCTeMy MOMNyTHOro otbopa BoAbl, BbINOMIHEHHYIO B BUAE FOTKOB MUK AblpyaTbiX Tpyo,
3aKpbITbIX CBEPXY MNEpPEBEpPHYTbIM xernobom ¢ 3arnybneHHbiIMM B BoAy OopTamu. Takas cuctema
BOOOOTOOpa MOMHOCTBIO MpefoTBpallaeT nonagaHve B BOAONPOBOL MaBaloWMX BewlecTB. YaaneHue
HaHOCOB M3 OTCTOMHWMKOB He BbI3blBAeT KakMx-NMbO 3aTpygHeHu u ocyllectBnsieTcss 6e3 OCTaHOBKU
Bogosabopa. [nsa 3Toro AHuWLle OTCTOMHMKA BbIMOSHSAIOT C YKMOHOM MO XOA4y ABWXKEHWs BOAbl, a B ero
3afHen CTeHke AenaltoT NPUAOHHbIE OTBepCTMS (Lienun) ¢ wubepamm unmn cOpocHele Tpybonposoabl C 3a-
aswkkamn. Kaxxgasa cekumsi npombiBaeTcs otgenbHo. OnyckaHuem wubepa Ha BXode B CEKUMIO Mpu
OTKPbITbIX BOOOCOPOCHBIX OTBEPCTUSAX YPOBEHb BOAbI B HEM CHMXaETCH U CO30aeTcsa MPUAOHHBIN NMOTOK C
OOnbLUOK pa3MblBalOLLEN U TPAHCMOPTMPYHOLEN CNOCOOHOCTLIO, KOTOpbLIN obecneunBaeT cbpoc ocagka B
HWKHUA Bbed NNoTUHbI. [locne 3TOro cekumsi CHoBa BKNovaeTcs B paboty. Bogosabopbl gaHHOro tuna
NpoLny ONUTENbHYI0 NMPOBEPKY B MPOM3BOACTBEHHbIX YCMOBUSX, HanpuMmep, npy NpousBoanTenbHOCTM OO0
15 ThIC. M3/cyT.

Opyroi pasHOBMAHOCTBIO BOOOOYMCTHOrO YCTPOMCTBA Ha Bogo3abopax sBNSeTCs W3 ¢ hunbpyoLLen
3arpy3ko. K 3TOMy Tuny BOOOOYMCTHBLIX YCTPOWCTB OTHOCUMTCS LUMPOKO M3BECTHbIM unbtp O. M.
AvipaneTtoBa, pacnpocTpaHeHHbli B CpepgHelr A3unm, a Takke Ha CeepHom Kaekase. LWnw3 nubo
BCTpauBalT B Teno MIOTMHbI, Kak B MpedbligyliemM criydyae, M TOrga OH SBMASETCA TEXHONOrMYeCKUM
areMeHTOM BTOpoW (Mocrne oTCcTavMBaHMs B BOAOXPaAHWNWLLE) CTYMEHbK OYUCTKM, NMBO CTpoAT Kak
camocTosATeNnbHOe NpubpexHoe coopyxeHue (puc. 62). 3aeck BO3MOXHa 4Ype3MepHo Bonbluas rpsseBas
Harpyska Ha (unbTp B Nepuvodbl NaBOAKOB, B CBA3N C YeM JOSPKHA ObiTb MpegyCcMOTpeHa BO3MOXHOCTb
KpaTKOBPEMEHHOIO ero oTKMoYeHns. PereHepaumsa Takoro ounbTpa OCyLeCTBNAETCA CMbIBOM OTIIOXEHWN
MOBEPXHOCTHbIM MOTOKOM BOAbl a@HanormMyHo npeablgyliemy crnydar, a Tawkke MyTem rMapaBnnyeckon
gekonbmatauun cunbTpyowmnx rpyHToB [29]. MMpuMeHeHuo mMeToda rMapaBnMyeckon Aekonbmarauun B
AaHHOM criyyae GnaronpusaTcTByeT caMOoTeyvyHas nogada Bofbl HA NOBEPXHOCTb pereHepupyemMon 3arpysku.
Kak Lnoo3-0TCTONHWK, TakK U W3 ¢ PUbTPYIOLWEN 3arpy3kon B 3aBUCUMOCTW OT KIMMaTUYECKUX YCIOBUN
MECTHOCTU MOryT BbiTb OBCTPOEHbI NerkM HaBecoM (B KXKHbIX panoHax) unv pasmeLleHbl B KanMTanbHOM
oTannMBaeMoM NMOMELLEHUN.

Ha ocHoBe uccneposanun U. C. babaesa B H KBOB Akagemun KoMmyHanbHoro xossinctea um. K. [.
Mamdunosa n AsepbarnmxkaHckom HWW BogHbix npobnem [2] paspaboTaHa npuHUMNMANbLHO HoBas
TexHonorusa 3abopa BoAbl U3 UCTOYHMKOB C BbICOKOW MYTHOCTbLIO M MPEASIOXKEH HOBLIN TUN BOOOMPUEMHMKA
— BOJOMpUEMHUMK-ocBeTNUTENDb (puc. 69). Ero mpumeHeHne ucknioyaet HeobGXOAMMOCTb CreLmanbHbIX
COOPY>XEHWI NpeaBapUTENIbHON OYUCTKM BOAbl, 3HAYUTENbBHO YMpOLLaeT CTPOMTENBCTBO WM 3KCMnyaTaumio
FOMOBHbBIX COOPYXEHMIN BOAOMPOBOAOB. BogonpuemHuk-ocBeTnMTENb NpeacTaBnsieT CoboM MNOHTOHHOE
HannaBHOE YCTPOWCTBO C AOHHBIMU MM OOPTOBBLIMW BOAONPUEMHBIMW OKHaMM, HA KOTOPOM CMOHTMPOBAaH
OCBETNUTENbHBLIA BNOK C TOHKOCHOMHBIMU MOSIOYHBIMU 3NIEMEHTaMM M3 MNONMMEPHLIX MaTepuarnoB U C
cuctemon cbopa Bogbl. icxogHas Boga, Nponasa Yyepes CeTky U peLleTky B BOAONPUEMHbIX OKHaX (s4erikax),
nonagaeTt 3aTeM B OCBETNMTESNbHbIE TOHKOCIOMHbIE 3fieMeHTbl (rae npu ckopoctu notoka 0,01...0,1 m/c



nponcxoauT oTAeNeHne 3HauMTenbHOM YacTu B3Becu) U Janee yepes GydepHylo 30Hy — B BOOOCGOPHYIO
cucTeMy B Buae XernoboB C TpeyrofibHbiMM BogocnvBamu. Macca oTaensieMbix TBepablX yactul u3
TOHKOCIIOVHBIX 3JIEMEHTOB HEMPEPbLIBHO CMOM3aeT B PEYHONM MOTOK U TPAHCMOPTUPYETCA MM BHU3 MO Teye-
HW0. MPOM3BOAMTENBHOCTE BOAOMNPUEMHMKA MOXET PeryriMpoBaTbCsd U3MEHEHUEM BENUYMHbI €ro OCagKu
MyTEM YaCTMYHOIO 3anofIHEHUSI BOAOW BEPXHMX MOHTOHOB MIU UCMOSb30BaHMSA MHOTO GannacTa.
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Puc. 69. NnaByunin BOJONPUEMHUK C TOHKOCITOMHbIMU OCBETNIUTENbHbLIMU 3fIeMeHTaMu1

1 — BoAoNpueMHble OKHa; 2 — TOHKOCIIOMHbIE NOMOYHbIe 3fieMeHTbl; 3 — BoAoCOOpHbIe Xenoba;
4 — BoAOCOOpPHLIN KOMnnekTop; 5 — BogooTBoAHaA Tpy6a; 6 — HMXKHWE YrnoBble MOHTOHbI; 7 —
BepxHWe npofonbHble MOHTOHbI; 8 — rnbkas BcTaBka; 9 — Tpan; 710 — GeperoBou Konopgel C
HacocHou ctaHuuen | nogbema

Mopava Bogbl OT BoAgonpuemMHuKa B GeperoBon Konodel, MOXET OCYLUECTBRATbCA CaMOTEKOM WUnn C
nomouybto HacocoB. CoeguHeHMe BOLOMNPMEMHUKA C Oeperom, ero KpenneHue, obcrnyxuBaHue u T. 4.
NPOM3BOAAT TakK e, Kak M 0ObIYHbIX NMaBy4vMx Bo403abopoB. B 3aBUCMMOCTN OT OGCTAHOBKM Ha UCTOYHUKE
(kavyecTBO BOAbLI, MybMHa mnoToka W T.4.) MECTOMONOXEHWE BOOOMPUEMHMKA MOXET W3MEHMUTLCA
OykcupoBaHneM ero. YcrtondmBasi paboTta BogonpuemHuka obecneumBaeTcsl Mpu BOJNIHEHMM He Gonee 1
6anna. Takve BOLONPMEMHUKM MOTYT MPUMEHSITLCA Ha pekax v kaHanax npw rnybrHe notoka 6onee 3 m.

Bbicokun TexHonornyecknn acpcbekt oumctkm (30... 60%) obecneunBaeTcs Npu MyTHOCTU UCXOOHON BOAbI
oonee 500...1000 mr/m n pgocturaeTcss B OCHOBHOM 3a CYET BblAENEHWUs YacTul C rmapaBlIM4ECKON
KPYMNHOCTbIO Oonbluer nnn paeBHon 15 mm/c. Bmecte ¢ Tem npeaoTBpallaeTcss nonagaHne B Bogo3abop
NUCTBEB, LWenbl U OPYrMX NaBallMX BeLecTB. TakMe BOAONPUEMHUKA PEKOMEHOYETCS MPUMEHATb Npu
NnonoXuTensHOW TemnepaTtype BoAdbl B MUCTOYHUKe. Hanpumep, Ha Kype (B AsepbangxaHckon CCP) B
cucteme  Cabupabapckoro  rpynnoBOro  BOOOMNPOBOAa  YCMELWHO  3KcnnyaTupyeTcs  Bogo3abop
NPON3BOAMTENBHOCTLIO 25 ThIC. M°/CYT C BOOOMPUEMHNKOM AAaHHOrO Tuna. HamevaeTcsa AeHTpanusoBaHHoe
Npon3BOACTBO ABYX TUMOPa3MepOoB Ta-

knx sogonpuemHukos OBI1-100/200 n OBI1-400/1000 npoussoauTenbHOCTbIO0 cooTBeTCTBEHHO 100...200
1 400... 1000 m*/cyT.

4. Bogo3a6opbl ¢ NTOAMMeHHbIMU BOAOXPaHUNULLAMUN

BaxHyto ponb B ynydylleHun KadecTBa BOAbl WrpaloT BKIHOYaeMble B KOMMEKC BOO03abOpHbIX
COOPY>KEHUI NPUOPEXHbBIE NOVMEHHbBIE BOAOXPaHUNMLLA-OTCTONHMKA C MHOFOCYTOYHbIM NpebbiBaHneM BoAbl
B Hux. [lonoxuTenbHas pofb TakMx BOAOXPaHUNWL, WM3BECTHA [aBHO B Hallel cTpaHe [Hanpumep,
onuncaHHbIM Bogosabop u3 p. Anen ans Pybuoscka (puc. 47) n u3 p. OHectp ans KuwwuHesa). Bopo-
XpaHunuiia 3T He TONbKO MO3BONSAT perynupoBatb 3abop BOAbI U3 PEKU, HO U CHWXAT codepxaHue
B3BECMW, OKWUCMsie-MOCTb U GakTepuanbHyl 3arpsi3HeHHoCTb. [lpeaBapuTenbHoe OCBeTNeHue BOAbl B
MONMEHHbIX BOAOXPaHUINULLAX-OTCTONHMKax Ha Bogo3abope m3 [OHectpa ans Ogecchbl AnuTenbHoe Bpems
obecneunBano BO3MOXHOCTb WCMONb30BaHUSA MeAfeHHbIX (WNbLTPOB, a B HacTosiee BpemMs —
OOHOCTYMEHHOW TEXHOMNOMMN OYUCTKM BOAbI HA CKOPbIX (OUMNbTPax.

lMpenoBaputenbHOE OCBETMIEHWE B MOWMEHHbIX BOOOXPAHMITMLLAX HALUMO LWMPOKOE MPUMEHEHUE B
3apybexHor npakTuke BOAOCHAOXeHWsl, B 4acTHOCTU B PUHNAHOUKM, M 3acnyxumBaeT Oonee LIMPOKOro
pacnpocTpaHeHusi B Hallen cTpaHe. B novmeHHbIX BogoxpaHunuwax Boga MoXxeT NoaBepratbCs He TOMbKO
OTCTavBaHWI0, HO 1 a3PUPOBAHMIO, XITOPUPOBAHMIO U T. 4. C 4OCTATOYHO BbICOKMM 3(PEKTOM OCBETEHMS.

WHTepecHoe pelueHne Bogo3abopa C MOMMEHHbIM BOAOXpaHUNuem peanu3oBaHo B PUHNAHAMM Ha
Bogonposofe XenbcuHku (puc. 70). Boga ¢ Bogosabopa 6eperosoro tuna Ha p. BaHTaa no TyHHeno npoTs-
EHHOCTbI0 oKono 0,5 KM NoJaeTcs B BoAoxpaHunuile CunBona BMECTUMOCTBIO 5 MITH. M°, ANIMHA KOTOPOro
okorno 1 kM, wwupmHa 0,5 km 1 rnybuHa go 16 m. B BogoxpaHunue NOCTPOEeHbl TPU BbiMycka WM ABa
BofonpueMHuka 6GaweHHoro Tuna. KOHCTpyKUMS BbINYCKOB WM pa3MeLleHME UX OTHOCUTENbHO
BOLOMNPUEMHUKOB MO3BOMSOT C€O34aBaTb LUMPKYNSAUMIO BOObl B BOAOXPaHUIULLE MO ABYM 3aMKHYTbIM
KOHTypam, MNpUYeM CKOPOCTM TeYEHUs1 TaKoBbl, YTO obecneunBaloT OCaXAEHWEe 3HAYMTENbHOW YacTu
B3BeELLEHHbIX BellecTB. Boga 13 BogoxpaHunvila nogaetcss CaMOTEKOM Ha BOOOOYMCTHYHO CTaHUMIO, clofa
Ke BO3MOXHa nogaya BOAbl HenocpeAcTBEHHO ¢ Bopo3abopa Ha p. BaHTaa, mmHys BogoxpaHunwuiie.



Pexum nogayv BoAbl U TEXHOMOMUS €€ OYMCTKM YCTaHaBMMBalTCA B 3aBMCMMOCTM OT KadecTBa BOAbl B
NCTOYHMKE N KOPPEKTUPYIOTCA MO ce3oHaM roaa.

Mpn Hanuumm B MNOWMME anmoBUanbHbIX OTMOXEHUA C XOPOLWMMWU UAbTPaAUMOHHBIMX CBOWCTBaMM
MOVMMEHHbIE BOAOXPaHUNMLLA MOTYT UMETb MPSMYI0 CBA3b C PEKOW 4Yepe3 IPyHTOBbI MOTOK M MOAMNUTbI-
BaTbCHA 3TUM MOTOKOM. [Mpu: 3TOM OTKpbITLIN OTOOP BOAbI HEMOCPEACTBEHHO U3 pycna pekun MOXeT ObiTb
orpaHu4eH vnun gaxe He npou3BoaAnNTbLCA BOBCE, 6naro,u,ap;| 4YeMy OOCTUraeTcAa BbICOKOE€ Ka4yeCTBO BOAbl B
BOAOXpaHUNULLE.

Mcnonb3oBaHve MOAPYC-NOBbIX BOA4 W MPMMEHEHME COOTBETCTBYHOLUMX TMMNOB BOA4O-. 3abopoB
(MHUNbTPaUMOH-HbIX) BCerga AaeT npevMyllecTBa B OTHOLLUEHMM KayecTBa nosniydyaemon Boabl. Ecnn xe
npv 3TOM 3anackl NOAPYCMO-BbIX BOA obecneunBatoT BO4O-NOTpedneHne, LenecoobpasHoCcTb NPUMEHEHMS
NHUNBbT-PaALMOHHBLIX BOO03a00POB HE BbI3blBAET COMHEHUs. MMoMUMO TpaaMUMOHHBIX cnocoboB oTbopa
NOApPYCNOBbIX BOA (NMPUOPEXHBIMW CKBaXKMHAMW, ranepesmu, OpeHamu, NOApYC-NOBbIMU fydyamu U T. 4.)
NMPUMEHSIIOT MHOrA4A M OTKPbITBIA-CMOCOO C 3KchnyaTaumern OObl4HbIX BOA03abOPOB M3 MOBEPXHOCTHBIX
WUCTOYHMKOB. JTO BO3MOXHO Ha MOVMMEHHbIX BOAOXPaHWNMLWAxX ¢ PUAbTPYIOLWUM FIOXKEM, UCMOSb3YEMbIX B
KayecTBe KanTaXHbIX COOpPY>XeHWW. [pn oTkayke BOAbl U3 HMX U COOTBETCTBYIOLLEM MOHWKEHWUM YPOBHS
OOCTUraeTcs yCTOMYMBbBIA MPUTOK MOAPYCIOBbLIX BOA, obecrnevvBalowmnin pacyeTHyr Npou3BOaNTENbHOCTb
Bogo3abopa.

Puc. 70. Boposzabop p. BaHtaa c¢ Oy-
hepHbLIM BOAOXpPaHUNMLLEM

1 — OeperoBor BOAOMPUEMHUK, COBMe-
WEeHHbIM C HaCOCHOM CTaHuuen; 2 —
CaMoTeuYHblM TyHHenb ANSA nojayu BoAbl B
BOAOXpaHunuLie; 3 — OrofioBKU BbINyCKOB; 4
— BOAONPUEMHUKN B BogoxpaHunuue; 5 —

( TYHHenb ana oTBOAa BoAbl u3
BOAOXPaHMNMLLA, 6 — HanopHbIe
TpybonpoBoabl

Puc. 71. NnaBy4nin Bogo3abop Ha ctapopeybe

1 — OCHOBHOe pycno peku; 2 — crtapope4ybe; 3 — nnaByuYun Bopo3abop; 4 — OGeperoBas
HacocHasi cTaHuuA; 5,6 — 3epkano rpyHTOBbIX BO4 COOTBETCTBEHHO B €CTECTBEHHbIX YCIIOBUSX U
npu paboTte Bogo3abopa

[MoriMeHHble BOogOXpaHumnuMia MoryT ObiTb 06pa3oBaHbl 3anofIHEHMEM BbIEMOK OT L0OObIYM rpaBUIAHO-
ranevyHuMKoBbIX W MeCYaHbIX CTPOUTENbHbLIX MaTepuanos, Korga cosgarwTcd BOonbbeperoBble Kapbepbl C
dunbTpytowmMmn - 6optaMmuM, UNU  €CTECTBEHHbIX KOTMOBWH, oOOpasylwuxcs B pesynbTate  pyc-
nochopMumpytoLLMx npoLeccoB camon pekn. B nepBom cnyyae, ymayHo codeTas noTpebHoCTM
CTPOMMHAYCTPUN U BOOOCHAOXeHUSA M paspabaTtbiBas Kapbepbl C y4eTOM CTpoMTeNnbCcTBa BoA03abopoB B
nocrneaylLwemM, MOXHO COKpaTUTb YAenbHble KanuTanbHble 3aTtpatbl. Bo BTOpom criyyae, mcnonb3ys
cTapopedbsi MNM MepekpbiBasg OENCTBYOLME MNMPOTOKA C MOCMEAYHLWEA WX PacHUCTKOW, TakKe MOXHO
co3gaTb GnaronpusiTHele ycrnoBust Ana Bogo3abopa 6e3 Oonblumnx kanutanoBnoxeHun. B nmobom criyyae



BblEMKM OOJKHbI OblTb 0OBanoBaHbl U3 YCNOBUS HE3ATOMIIAEMOCTM NX B NEpMOAbl NaBOOKOB M, KPOME TOrO,
OOMXKHbI BbITb CO34aHbI COOTBETCTBYIOLLUE 30HBI CAHUTAPHOW OXPaHbl.

Ha puc. 71 nokasaH oguH 13 Taknx Bogo3abopoB Ha OHM b cucTeme npoMbILWNEHHOrO BOAOCHAGXeHNS
(mo M. W. KounHy). 3abop Boabl 30eCb OCYLLECTBMSIETCS U3 CTapopeybsi C MOMOLLbIO MSlaBy4er HAaCOCHOWN
CTaHUMM Ha 3HAYUTENbHOM yAareHun OT OCHOBHOMO pycria peku. [epBoHavanbHO Hameyanocb MNOCTPOUTb
34eCb KOBLUOBbIM BOAO3abop € noAaeBogAwMM KaHanom Ao notpebutens. CnoXHOCTM npou3BoacTBa
cTpouTenbHbIX paboT MO camMoMy KOBWY W KaHamy, npoxogswemy no 3abonodeHHonm nownme, W,
cnepoBatenbHO, Gonbllas NPOAOIHKUTENBHOCTE CTPOUTENbCTBA NoTpeboBanu WMHOro pelueHust Bomnpoca.
OHo 6bINo HageHo Kak pa3 B UCMOMb30BaHWMK cTapopeybss O6KM, Bpe3atoLerocs B XOpoLwo unbTpytowme
necyaHo-rpaBuUiiHble anmnBManbHble OTMOXEHUS U BbITSHYTOrO BOOJSIb YCTyna MnepBOW HaAnOWMEHHON
Teppacbl. NpegBapuTenbHO ObINO YCTAHOBMEHO, YTO MNPOM3BOAUTENBHOCTL BOJO3abopa MOXET ObITb
obecneyeHa B

DornbLuen cTeneHn 3a cHeT AMHAMUYECKUX 3anacoB MOAPYC-NTOBLIX BOA M NULLb YaCTUYHO — CTaTUYECKNX
3anacoB B CaMOM CTapopeybe.

Takum oBpasom, cTapopeybe, NO3BOMMBLUEE MONYyYUTb BOOY BbICOKOTO KadecTBa M bnarogaps aTomy
OTKasaTbCA OT CTPOMTENbCTBA CheuunanbHbiX BOOOOYMCTHBIX COOPYXEHUN, NPedyCMOTPEHHbIX B MEPBOM
BapvaHTe, BbINOMHWUO POSib MAOLWAAHOMO KanTaXXHOro coopyxeHus. [Anga ysenuyerHns gebuta k Hemy 6binm
nNpucoeauHeHbl kKaHanamm cocegHne ctapuubl, pacyuLLeHHble NpeaBapuTeNnbHO OT HaHOCOB. MHoroneTHsaA
aKcnnyaTauusa aToro Bogosabopa ¢ nofjayen BOAbl HE TOMbKO Ha MPOMBILLMIEHHOE, HO N Ha XO35IMCTBEHHO-
NUTbEBOE BOAOCHaOXeHWe 0e3 [OMNOMHMTENBHOW O4YMCTKM (HE WCKIMoYasi XIopupoBaHMS) ornpaBaana
NPUHATOE peELLEHNE.

PaccmaTpuBancsa aHanornyHbeli BapuaHT Bogo3abopa anst Tomcka m3 p. Tom B ctapopeyvbe CeHHas
Kypbs. lnuTensHoe BpeMs Takve Bogo3abopbl HagexHo AenctBoBanu Ha MpTeiwe [30] n Tomu B cuctemax
KEenesHo4OPOXKHOrO, MPOMBILLSIEHHOTO M XO3ANCTBEHHO-MUTLEBOIO BOAOCHabxeHus. Bogosabop Ha Tomm
nepBoHaYanbHO Obln NpeacTaBneH BOONbOEPEroBoV BbIEMKOW B IPaBUAHO-TANIEYHUKOBBIX OTIIOXKEHMSAX U
BOAONPUEMHUKOM BeperoBoro Tuna, a B garnbHenwemM oH Obifl MOAEPHU3NPOBAH C NEPEXOA0M Ha KOBLLOBbIN
Bogo3abop. OnbIT ero ycTpomcTBa WM 3IKCnyaTauumu MOCAYXWUIT OCHOBOW Arnsi O0BOCHOBaHWS MpoekTa
WHUIBbTPAaLMOHHONM ranepeu.

Hapo oTMeTuTb, 4UTO pacCMOTPEHHble BOA03abOpbl U3 MOWMEHHBIX anftoBUanbHbIX OTNOXEHUN,
obecneunBas 6Gornee BbICOKOE KayeCTBO MOMy4aeMolr BoAbl, B MEHbLUEW CTerneHu,, YyeM Boao3abopbl B
pycnax pek, NoABEepXeHbl OoTpuuaTenbHOMY BO3OEWUCTBUIO LWIYTM, HAHOCOB, pa3MbiBa W T. O. W, chne-
JoBaTernbHo, bornee yctonymnsbl B paboTe.

Takum o06pa3om, MpakTuKa [OKa3biBAaeT BO3MOXHOCTbE W 3KOHOMUYECKYK  LienecoobpasHoCTb
NPMMEHEHNS AaHHOro Tuna Bodo3abopoB, ocobGeHHO korga TpebyeTcs ynydweHve kadectBa Boabl. B
cMcTeMax BPEMEHHOIO BOAOCHAOXEHMS M B aBapUMHBIX CUTyauusx Takow BO403abop MOXeT okasaTbCs
Hanbornee npuemnembiM.



Puc. 72. PeyHon Bogo3abop ¢ cucteMon yny4ueHus kayecTsa Boabl B ycrnoBusx CeBepa

| — OTKpbLITbIN BOAONPUEMHUK; 2 — LINYHTOBasi nNoAnopHasa CTeHKa; 3 — punbTpyrowmmn
BOAONpPUEMHUK; 4 — HacocHas ctaHuusa | noabema; 5 — o3epo, ucnonb3yemoe AnNA OTCTauBaHUA
BoAbl; 6 — MHUNbTPaUNOHHbIe 03epa; 7 — BoAo3abopHbIe CKBaXWHbl; 8 — pe3epByapbl YMCTOM
BoAbl; 9 — HacocHasa cTtaHuus Il nogbema

MpumMepoM ynyudlleHUss kayecTBa BOAbl C UCMOMb30BAHUEM E€CTECTBEHHbIX MPUPOOHbLIX YCMNOBUA MOXET
CMNYXWUTb MOKa3aHHbIN Ha pUC. 72 KOMMMEKC BOA03abOpHbIX COOPYXEHWUW,, PACMOMNOXEHHbIN B TYHAPOBOMW
30He. Tsaxenble ycnosus 3abopa BOAbl M3 PEKU: MHTEHCMBHOE Lyroobpas3oBaHuWe, MOLUHbIN BECEHHUN
nepoxop, Gonblas amnnuTyaa konebaHusi YpoBHS M akTUMBHbIE pycroBble AedopmMaunm — 3aTpyaHsaoT
NpYMeHeHne TPagMUNOHHBIX TUMOB BoA03abopoB B AaHHOM cry4vae. K ToMy ke BbiCOKkasi MyTHOCTb BOAbI B
peke, ee HU3Kas Temnepatypa Ha MPOTSHKEHUN ANUTENbHOIO Mepuoda B oAy, CIOXHblE YCrOBUSA
CTPOUTENbLCTBA, OOYCMOBMEHHbIE HaNMMYMEM BEYHOMEP3NbIX PYHTOB, MCKIIOYAKT  BO3MOXHOCTb
CTPOUTENbLCTBA 304€Cb BOAOOYUCTHOW CTaHUMM C OOBIYHOM TexHosorMem ounctkn. B aTtonm cBAsm
M'MNpokoMMyHBOOKa-HaNOM NPeArioXeHo MOAEPHM3NPOBaTh paHee MOCTPOEHHble ABa Bogo3abopa (oauvH
N3 OTKPbLITOrO, @ APYron U3 NoA3eMHOro MCTOYHMKOB), OOBbEANHUB NX B €AMHbIA TEXHOJTOTMYECKUI KOMMEKC.
MepBbii BOgo3abop npencraeneH GeperoBbiM BOAOMPUEMHMKOM B LUMYHTOBOW OEPEBSIHHOW MOAMOPHOW
CTEHKe, OpeHON B GeperoBbiX annioBMarbHbIX OTIIOXKEHUSX MU HACOCHOW cTaHuuwen | nogbema. ExeroaHbin
pasmbiB 6epera cos3gaeT aBapunHble CUTyauMm Ha 9TOM BOAo3abope, YTO Bbi3biBAeT NepepbiBbl B Mogave
BOAblI NOTpebutenam, npuyem KavyecTBO BOAbI, Npexae Bcero no MyTHocTu, He cootBeTctByeT TOCT 2874
— 82. Brtopon Bogo3abop (U3 MNOA3EMHOr0 WCTOYHWMKA) NPeACTaBEH CKBaXMHAMW B anmnoBUasibHbIX
OTNOXEHUAX, PACCYUTAHHLIMU Ha MHPUNBTPALMOHHOE NUTaHue n3 NOMMEHHBIX (CTapuyHbIX) 0o3ep. Boga B
CKBaXXMHaX XapakTepusyeTcs MOBbLILEHHbIM COAepXaHUEM xernesa. V3-3a Manoro 3anaca BofAbl B 03epax,
BOCIMOJIHSEMOrO TOSbKO B MEpPMOAbl BECEHHUX MABOAKOB, AEOUT CKBaXXMH PE3KO M3MEHSIETCA MO Ce30HaMm
roga. Takum obpasom, 1 aToT Bogo3abop He obecnevnBaeT 6ecnepebonHOro BogoCHabXeHS.

MogepHmnsauus Bopo3abopa [OMMKHA MOBLICUTb HAAEXHOCTb MNOA4aYvM BOAbl C  OLHOBPEMEHHBIM
yny4ylweHmem ee kadyecTtBa. [octuraetcsa 370 OObeAMHEHWEM MOWMEHHbLIX O3ep B €AMHbIA Kackag WU
NCMOSb30BaHNEM WX KaK PEryrnvpyloLmx eMKOCTEW WM Kak BOOOOYMUCTHBIX YCTPOWCTB. Boga ¢ peyHoro
Bogo3abopa, ¢ yBenmyeHnem ee MyTHOCTW, nogaeTcs B 03epo 0-1, BbINOMHAOLWEro PyHKLUN OTCTOMHUKA, 1
panee, no wmepe HeobxogmmocTn, otBoguTca B o3epa O0-11 wn O0-lll, BbinonHsawowmMe yHKLUN
NMHUNBTPALUMOHHBIX 6accenHoB. OTCTanBaHUe U MHPUNbTPaLMSA BOAbI CHWXKAKOT €e MYTHOCTb U LIBETHOCTb
0o Tpebyemoro ypoBHs, a pasbaBrneHne noas3eMHbIX BOA 3a CYET MCKYCCTBEHHOW MOLMUTKA BOOOHOCHOMO
ropm3oHTa COMPOBOXAAETCHA CHUXKEHNEM COAEPXKaHMS xenesa. BmecTte ¢ TeM MHOroCyTOYHbIN 3anac BOAb! B
o3epax obecneunBaeT becnepeboriHylo ee nogavy Aaxe Npu OCTaHOBKax peyHoro sogosabopa.

TpeboBaHMs CaHUTAPHO-TUIMEHNYECKOW HALEXHOCTM CUCTEMbl OOYCMNOBMMBAKT HeobXoOAMMOCTb



OBYXCTyMNeHHoOro obe33apaxuBaHusi Bogbl — Ha pevyHoM Bogo3abope wn nepeq MNOCTYMNfieHMEM €€ B
pesepByapbl. OJKchnyaTaumsi TakoW CWUCTEMbl HECNOXHa, 4YWCTKA 03ep MOXET OCYLIEeCTBNATLCA C
NCMONb30BaHNEM TexXHUKM oOwero HasHaveHus (bynbOo3epoB, 3KCKABATOPOB, 3EMCHapsigoB W Ap.).
MepeknoyeHna Ha TpybonpoBogax MO3BOMAKT KOPPEKTUPOBATb, B 3aBMCMMOCTU OT KayecTBa WMCXOOHON
BOAbI, TEXHONOMMIO paboThbl kKOMMNNekca, obecneynBas MMHUMAarbHbIE 3KCMIyaTauMoHHbIE 3aTpaTbl.

Cneundmyeckn CnoxHbIN TMAPONOIMYECKMA PEXMM B 3CTyapusX — Ha YCTbEBbIX Yy4dacTKax pex,
0CODOEHHO B YCNOBWSIX BO3LOENCTBUSA MPUMBOB U OTNIMBOB, OOYCNOBMMBAET CyLLECTBEHHbIE OCODEHHOCTU
peLLeHns BONpoca COXpaHEHUS KayecTBa BOAbI Ha Bogo3abopax.

HabntogeHns nokasanu, YTO BO BPEMsi MPUIMBOB MPOHUKAHWE MOPCKOW BOAbl, HaNpumep, B YCTbe p.
CeBepHon [BuWHbI pocturaet 15..20 kKM, a ecnv npunvMBaM COMYTCTBYIOT BETPbl C HarOHHbIM
BONHoOOpa3oBaHneM, To MoxeT gocturatb 35 km. Mpu atom gaxe 2 %-Hoe goOaBneHMe MOPCKON BOAbI B
MPECHYK UCKIOYaeT UCMNOfMb30BaHWE ee Ansi XO3AWCTBEHHO-NMUTLEBOIO BOAOCHaOXeHUs. NMockonbky mMop-
ckad Boga OkasbiBaeT (OIIOKYNMpylollee BO3OEWCTBME Ha PEYHYH0 BOAY, B YCTbSIX PEK HakaninmBaeTcs
fornbLIoe KONMYECTBO Ocafka, NPW MUrpaLMn NoToka MOTyLIEero gaBaTb BTOPUYHOE 3arpsAsHeHve Boapl 3a
CYyeT B3My4MBaHMs.

PacnonoxeHve Bogo3abopoB 3a mnpegenamu 30Hbl BO3AENCTBMS MPUITMBOB AWKTyeT HeobxoaumocTb
3HAUUTENBbHOIO YyAaneHus MX Bblle MO TEeYEHUK pekn OT noTtpebutenen, 4To Bnevet Oonbline
OOMNonHUTENbHbIE KanuTanbHble 3aTtpatbl. PacnonoxeHne Bogo3abopoB B 30HE AOMYCTUMOrO BO3pacTaHus
xnopugoe B nepuogbl npunueoB (8o 350 mr/n no NOCT 2874 — 82), aBnssicb 3KOHOMUYeckn Bornee
LenecoodpasHbiM, HE WCKMYaeT, O4HaKO, Yrpo3bl YXYALIEHUS KavyecTBa BOAblI MpU HENpeLBUOEHHOM
COYETaHUN MOTrOAHbIX M WUHbIX ycrioBui. MopgobHble hakTbl HeogHOKpaTHO ObinM Ha Bogo3abopax psiaa
NPUMOPCKNX FTOPOAOB B Hawleln cTpaHe (ApxaHrenbck, KanuHuHrpag) u 3a pybexom. OHn obycrnosnveatoT
HekoTopble 0CODEHHOCTM YCTPOMCTBA M 3KCMyaTaumMm Bogo3abopoB B acTyapusix. Hanpumep, B komnnekce
Bogo3abopoB Ha p. lNperone (puc. 73) MMEeKTCA NOVMMEHHbIE BOAOXPaHUNMLLA, NpefHa3Ha4YeHHble npexae
BCEro 41181 XpaHEeHWs 3anaca BoAbl Ha Crlyvyan BTOPXKEHUS MOPCKUX BOA.

Ha Bopo3abope Ne 1 npeaycMoTpeHo Hapsagy € 3TUM M3MEHEHMEe rnyOuHbl 0TOopa BoAbl B 3aBUCMMOCTH
oT ee kadecTtBa. C 9TOW Lenblo NCMONb3YT HAabop yCTaHaBNMBaeMbIX B NOABOASLUME KaHanbl WaHO4OopPOB C
BOAONPUEMHBIMWU OTBEPCTUSIMU Ha pa3HOW BbICOTE. B CBA3M ¢ 0OMMbHBIM KONMYECTBOM NilaBHUKa B KaHanax
Ha Bogo3abope Ne 1 ycTaHOBMEHbl TpU psifia BXOAHbIX PELUETOK C YMEHbLUAKLWMMUCA MO Xo4y BoAbl
nposopamu, a Ha Bogo3abope Ne 2, kpome Toro, — Bpaljalowmecss bapabaHHble ceTkn. B 0BbIYHbIX ycno-
BUsIX BoAa OTOUpaeTca HENoCpenCTBEHHO U3 pekn C Nocnenylolen ee OYUCTKOW, NpU yrpoxKatoLlem
BO3pacTaHuMn XxropuaoB oTOOp BOAbl W3 peKUM yMeHbLUaeTcss WM  MpekpaliaeTcs MONHOCTbIO C
nepekmntoyeHemM nuTaHus BOAO03abopoB Ha BogoxpaHunuwe. O4YeBMOHO, YTO BOAOXpPaHUNULLA MOryT
MCMNoMb30BaTbCA TaKkKe B KAYECTBE COOPY)KEHUIN NEPBON CTYNEHW OCBETIEHNUS BOAbI.
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Puc. 73. Bono3sabop ¢ nonMeHHbIM BOAOXPAHUNULLEM Ha YCTHEBOM y4acTKe peKu
1 — peyHOM BOAO3abop; 2 — BoAOXpaHMNULWE; 3 — OYMCTHAA CTaHuuA; 4, 5 — HacOCHble
cTaHuum cootBeTcTBeHHO Il M |l nogbema

U3 Aapyrnx crnocoboB npegoTepaleHnda nonagaHuA MOpCKOVI BOAbI B BO,EI,O3860pr CUCTEM XO35NCTBEHHO-
NMTbLEBOrO BOAOCHAbXeHMs cnegyet OTMETUTb TMpUMEeHeHUEe BOOOBO3AYLUHbIX 3aBeC, CTPOUTENIbCTBO
noaBoAHbIX 4amb n nonysanpyna, noBblilWakoLlWwmnx Hanop BoAbl B peke, Ce30HHOe perynmpoBaHue CToka U T. 4.

5. Ynquel-wle KadeCcTBa BOAbI B KOBLUaxX U npeaBapuUTeribHbIX OTCTOMHMKaX

BogonpuemHbie KOBLUM HapsiAy C 3alMTon Bogo3abopoB OT LUYrorefoBOro Bo3gencTemsa obecrneynsator,
KaK M3BECTHO, OCaXaeHWe HAaHOCOB U, criefoBaTeNbHO, CHUKEHVE B3BELUEHHbIX BELLLECTB, B CBA3U C YEM UX
MOXHO paccmaTpuBaTb Kak COOpPYXXEHUSI MEPBOM CTYMEHW OYUCTKM BoAbl. bonblune nccnegoBaHns B 9TOM
HanpasneHun BbinonHeHsl HUKTU X Munxunkomxosza YCCP (. . PyoeHko, M. A. Yankosckas, B. C.
BecaH u ap.) Ha Bogo3abope 13 [QHenpa ans Kveea.

[na noBbIlEeHUs ocaxgarollen CrnocobHOCTM BOLOMPUEMHOrO KOBLUA Ha 3TOM BOoAo3abope npoBenu
PEKOHCTPYKLMIO C YCTAHOBKOW B KOBLLE YETbIPEX MPOLOJSIbHBLIX NEPEropoAokK, a TaKkke NepegHen n 3agHen
TOPLOBbIX CTEHOK, B pe3yrnbrate 4yero B 2,4 pasa Obln yaonvMHEH NyTb ABWKEHWSA BOAbl, JIMKBUOMPOBAHA
nonepeyHasi UMpKynsumsa Ha BXOAE, CHMKEHA CKOPOCTb MOToKa 40 5,5 cm/c B ueHTpanbHoM, ao 11,1 cm/c B
cpeaHem n 10,7 cm/c B 6okoBOM kopuaopax, obuiee Bpems npebbiBaHUA BOAbl B KOBLUE ObINo OBEAEHO 0



32,7 mvH. bnarogaps Takum CKOpPOCTSM HaHOCbl OCaXAalTcs Ha BCEW OJIMHE KOBLUA, a 3aepKMBaloTcs B
OCHOBHOM B GOKOBOM KOpPUOOPE, O YEM CBUOETENLCTBYET PE3KOE CHWXXEHME MYTHOCTM B 3TOM kopugope (Ha
rmybvHe 5 m) ¢ 34,4 po 4,5 mr/n. CocTaBHOM 4acTbio PEKOHCTPYKUUKM KOBLUA OblN Takke YCTPOMCTBO
MHEBMO3aBeCbl Ha BXO4E B LEHTpanbHbIi KOpPUAOpP, Mpoknagka TpybonpoBogoB K BOOOMNPUEMHWKY ANS
nogaynm CycneHsMnm u3 akKTUBMPOBAHHOIrO yrns Ans copbumoHHow o6paboTkm BOAbl M CTPOUTENLCTBO
XopaTopHOM ANns NepBUYHOro ee obeszapaxnsaHus. lNogaya Bosayxa coctasnsana 10,4...11,36 M4 Ha 1M
nHeBmo3aBechbl. IPDEKTUBHOCTL paboTbl MHEBMO3aBEeChl COCTaBMANA: MO CHWKEHUIO MyTHOCTU — 9,2...17
%, opraHonenTuyeckoro asota — 6...1, gputonnaxHktoHa — 40,1, nnasHuka — 100%.

KoBw Ha p. Anen B PybuoBcke B ycnoBusix cnaboro LUyroneaoBoro BNMsSHUSA Ha Bogo3abop paboTtaet
WCKMIOYNTENBHO Kak OTCTOMHMK, 3agepxuBas o 60 % B3Becu npu UCXOOHOM ee cogepxkaHum oo 3,5 TbiC.
mr/n. PaHee [elcTBOBaBLWUMA 30€Cb PYCINOBOW BOOOMPUEMHMK Obin CUMbHO MNOABEPXEH BO3LENCTBUIO
HaHOCOB, OCJIOXKHSABLUMX HE TONbKO OTOOP BOAbI, HO U €e 0YMCTKY. MHOroneTHun onbIT 3KCNnya-Tauum 3Toro
Bofo3abopa MOATBEPXKOAET TEXHUYECKYID U SKOHOMMYECKYIO LienecoobpasHOCTb MCMONb30BaHUSA KOBLUA B
KayecTBe BOOOOYUCTHOIO COOpYXeHusi, nbo BblgeneHne B3BEeT B KOBLUAX WM nocneqywollee ee yganeHve
TpebyloT MeHbLUMX 3aTpaT, YEM Ha BOAOOYUCTHBIX CTAHLUSX.

H. O. AptemeHkom u gp. [1] obBocHoBaHa BO3MOXHOCTb MPUMEHEHMSI OOHOCTYMEHHOW TEXHOMOrnm
ounctkm Boagbl O6m 6Gnarogapa ocBeTngawowWen CnoCOOGHOCTM  BOAOMPUMEMHOrO  KoBLUA.  OTOMY
crnocobcTBOBaNo 3aperynupoBaHne CToka pekn, obecneymBLLEro CYLEeCTBEHHOE CHWXEHME B3BELUEHHbIX
HaHOCOB B HWMXHeM Bbede nnoTuHbl MOC.

MakcnumansHass MyTHOCTb Y BOAOMPUEMHMKA B KOBLUE B Mepuobl NaBOAKOB U3MEHAeTCHd Mo rogam B
npepenax 10... 185 Mr/n, B camMOM KOBLLE MYTHOCTb CHUXaeTcsa Ha 25..-. 80%. OgHOCTYNeHHas TexHonorus
B [JaHHOM criydae oOKa3blBaeTCsl He Tonbko 6onee 9KOHOMWYHOW, HO WM Gonee 3pdeKTUBHOW, YeMm
OBYXCTYMNeHHasl, Tak Kak ocTtaToyHas (Mocre KoBLla) MernkoaucrnepcHasi B3BECb MIOXO 3aJepKvMBaeTcs B
OTCTOMHMKaXx, yxyawas TeMm cambiM paboTy ounbsTpoB.

Puc. 74. MpnnoTuMHHBLIN Bogo3abop ¢ npeaBaputenbHbiMU oTcTonHMKamu (no H. B. EpecHoBy)

1 — BogonoAbeMHasA NNOTUHA; 2 — BOAONPUEMHUK He3aTonnseMbin; 3 — HacocHasa ctaHuus; 4
— Hacocbl Ans 3abopa BoAbl U3 peKu B MeXeHb U U3 OTCTOMHUKA B NaBOAKU: 5 — Hacoc ans nogayum
BOAbl B OTCTOMHUK; 6 — OTCTOWHUK; 7 — peareHTHoe X035INCTBO

B BogonpmemMHbix koBliax Ha p. MockBe ¢ BpemeHeM npebbiBaHUSA BOAbl OKOMo 12 4 copepkaHue
B3BELUEHHbIX BeLWecTB, No gaHHbiM H. J1. Ko3noson n gp., cHmkaeTcsa B nepuoabl naBogkoB Ha 15...40%.
OOHOBpPEMEHHO C 3TMM HabntogaeTcsi CHWkKeHne GakTepuarnbHOro 3arpsisHeHust Boabl.. B psige cnydaes
npegBapuTenbHOE OCBETNEHWE BOAbl Ha BOAO3abopax MNo3BOMMMO WHTEHcuduMumMpoBaTh paboTy BOAO-
OYUCTHbIX CTaAHUWA C OLHOBPEMEHHbLIM MOBLILLEHNEM WX MPOU3BOAUTENBHOCTU M YNy4llEeHMeM KadecTBa
ouyveHHon Bogpbl. Tak, Ha Opgecckom BOAOMNPOBOAE M3-3a BbICOKOM MYTHOCTU PEYHOW BOAbl M HU3KOW
achdekTMBHOCTU paboTbl  COOPYXEHU NEPBOM CTYNMEHW OYUCTKU (FOPU3OHTasbHbIX OTCTOMHMKOB)
ONUTENbHOE BPEMS He yOaBarioCb MHTEHCUAULMPOBATL COOPYXEHMSI BTOPOM CTyneHun. Jta 3apadva Obina
pelleHa Onarogapsi CTPOUTENbLCTBY MOLBOASILLErO KaHana-OTCTOWHMKA, PacCYMTaHHOrO Ha 9-CyToyHoe
npebbiBaHne Boabl. B KoBlWe noaBoAsilero KaHana Boga OTOMpaeTcs Ha BCEW €ro  LUMpUHe
nepdoprpoBaHHbiMM  Tpybamu, MOABELUEHHbBIMM Ha MOMMaBkax, W OTBOAUTCSA B  MOMEPEYHbIN
pacnpegenutenbHbil kaHan. O6bem Boabl B kaHane obecneynmBaeT AOOCTAaTOMHO OonblUOW ee 3anac,
Onarogapsi yemy 3abop BOAbl M3PEKN NPU YBENMYEHUM €€ MYTHOCTM MOXET BPEMEHHO MpekpallaTbCs, He
BbI3biBasi NnepeboeB B BOAOCHAGXKEHNN.,
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Puc. 77. 3drcpeKTMBHOCTb NpUMeHeHUs (proKYNAHTOB ANsi 06paboTKkn BbICOKOMYTHbLIX BOA

a — Ha ropHbIx pekax; 6 — Ha paBHMHHbIX pekax; 1 — Ge3peareHTHOoe oTCTaMBaHue; 2 — C
BBegeHuem MNAA; 3 — c BBegeHnem BA-2

Puc. 75. Bono3sabop Ha ropHoun peke ¢ COOpPYyXeHUAMU ANns npeaBapuTeribHOM O4YUCTKU BOAbI

1 — ObICTPOTOK; 2 — BOOAONPUEMHUK; 3 — AOHHaA pelueTka; 4 — NeckosioBKa; 5 — paguanbHbIN
OTCTOMHMK; 6 — TpybonpoBoAbl MoAayYuM BOAbl Ha nNpeaBapuUTENbHYH» OYMUCTKY; 7,8 —
COOTBETCTBEHHO IMyOMHHbLIA M NOBEPXHOCTHLIN OTOOP BOAbI Ma OTCTOMHMUKa; 9 — Tpyb6onpoBoabl
nogayu BoAbl HA BOOOOYUCTHYHO CTaHLUIO Unu notpebutensam; 10 — rpsaseBbin TpybonpoBoa



Ha Bogosabope n3 p. KybaHb ansa ApmaBupa, roe coaepkaHvne B3BeELLEHHbIX BellecTB gocturaet 5...10
r/n, NpoM3BOANTENBHOCTb BOLOOYNCTHOM CTaHLMM C OObIMHOW OBYXCTYNEHHOW TEXHOMOIMEN He npeBbillana
18 TbIC. M3/cyT, MYTHOCTb BOAbl MOCMe MepBUYHbIX OTCTOMHMKOB pocturana 200..900 wmr/n n,
cnepoBaTtenbHO, Hapywana paboTy dounbTpoB (nccnepoBanust B. H. Yyca). bnarogapsa ctpoutensctBy
CaMOnpOMbIBalOLLEroCsl BOAOMPMEMHOIO KOBLIA B nocreaywwem paboTa BOLOOYUCTHOW  CTaHUUK
ynydlmnach, HO TONbKO C BBOAOM B Aenctaune B 1962 r. npeaBapuTenbHOrO OTCTOMHMKA, 3a4EepKMBaIOLLLEro
0o 50 % B3Becu, AOCTUrHyTa BO3MOXHOCTb YBENUYUTbL NPOM3BOAMTENBHOCTL CTaHumm Ao 40 Thic. M3/CyT c
OOHOBPEMEHHbLIM [OBELEHNEM KayecTBa NOSly4aeMol BOAbl B COOTBETCTBUM C TpebOoBaHMEM cTaHaapTa.
OTcTonHMK npegcTaBnseT CcoOOM OTKPbITLIA GacceMH C OEeTOHHbIM MOKPbITMEM [AHMWA M OTKOCOB
BMECTUMOCTbIO 4,2 ThiC. M°, B TOM uucrie paboyasi yacTb 1 nnosas — 2,1 Tbic. M° kaxaasi. OH coeavHeH ¢
pekon NoABoAsALWMM KaHanom. bnarogapst Tomy 4TO Neprofbl BbICOKOW MYTHOCTU M COOTBETCTBEHHO paboThl
npefBapuUTENIbHOTO OTCTOMHMKA COBMAZaloT C BECEHHUMW MaBodkaMu, nojadya BOAbl B Hero He Tpebyet
NoAKa4vkM U NPOM3BOAMTCA CamMOTEKOM. 3aTpaTbl HA CTPOUTENLCTBO OTCTOMHMKA cocTaBunn 20 Teic. pyb. u
OKYMUITMCb B TEYEHME NePBbIX ABYX NET ero aKcniyaTauum.

Hwxke gaHbl npyMepbl BO403abopoB C npeaBapuTernbHbIM OCBETIIEHMEM BOAbl B FOPU3OHTArbHbIX (puUc.
74) n pagnanbHbIX OTCTOMHUKaX (puc. 75).

MpenBapuTenbHble OTCTOMHUKM Ha Bogo3abopax pekoMeHayeTCsl NPUMEHATL Npu BbICOKON (6onbLue mnm
pasHon 2000 Mr/n) MyTHOCTM PEYHOW BOAbI, XapakTEepHOW ONSA PeK HKHOW 30Hbl Hawen ctpadbl. C. M.
[xadhapos [14] npyBOAMT NOMNYyYEHHbIE B HATYPHbIX YCIOBUSIX UHTErparbHble KpuBble CBA3M MYTHOCTU Y
rMapaBINYECKOM KPYMHOCTU YacTul, A1 HEKOTOPbIX pPek 3Tol 30Hbl (puc. 76). Kak BugHo, 6es-peareHTHoe
oTCTavBaHue Npu pacyeTHou (MpeobnagatoLleit) rmapaBnuyeckon KpynHocTu B3secu wy = 0,72...0,15 mm/c
obecneunBaeT HEBLICOKMI 3pdeKT ocBeTneHns — Ha ypoBHe 35...45%. Wiccneposanusa C. M. Oxadaposa
nokasanu, 4Yto paboTa npeaBapuUTENbHbIX OTCTOMHMKOB MOXeT ObiTb MHTEeHcuduumMpoBaHa 3a cuyeT
NPUMEHeHNs BbICOKOMONEKYNApHbIX prnokynaHtos MNAA un BA-2. MNMpueeaeHHble Ha pyuc. 77 pesynbTaTtbl 3TUX
nccrnegoBaHnin NOATBEPXKAAIOT pe3koe MoBbleHne 3PEEKTUBHOCTM NPU peareHTHOM oTcTamBaHun. [lpu
nose BA-2 0,2...0,8 mr/n n 30-MvHyTHOM OTCTamBaHun acpdekT oceeTneHms gocturaet 98...99 %.

Bonblwon uHTepec npeactaBnseT OTCTauBaHWEe BOAbl HEMOCPEACTBEHHO B MCTOYHUKE B MOABOAHBIX
OTCTOMHUKAX, HalleaWwmnx npuMeHeHue B 3apybexxHon npakTuke, B YacTHoOCcTM B KaHage. BbinonHsa0T Takme
OTCTOMHUKN N3 TPEXCIIOMHOIO apMUPOBaHHOIO nonuaTtuneHa. 3abvpaemas 13 pekn Bogda npenBapuTensHO
npoxoauT oTcTauBaHue, bnarogapsi Yemy OCHOBHAasi YaCTb B3BECW COBCEM He MonagaeT B BOAOMPUEMHbIE
ycTponctea. OcHOBaHME MOOBOAHOIO OTCTOMHMKA MPWXKMMAKT K OHY PEeKU, a CTeHbl, Neperopogku u
MOKPbITUE MNOABELIMBAKT K MMaBalLWMM KOHCTPYKUMSIM U3 BCMEHEHHOro nonuatuneHa. [MpumeHsoT
HECKOITbKO TWMOB Takmx OTCTOWHMKOB (Tpyb4yaTble, neperopogyvaTbie, CErMEHTHbIE U T. A.), pacCYUTaAHHbIX
Kak Ha be3apeareHTHoe, Tak U Ha peareHTHoe OTCTanBaHWe BOAbI.

6. Bonosabopsl ¢ (hunbTpyOLWMMKU BOAONPUEMHBIMU YCTPOWCTBaAMM

PasHoBMaHOCTBIO BOO03abOpPOB € YMyYLWEHHbIMM  TEXHONOTMYECKMMM  MoKasaTensMu  cumTaroT
BOAO3abopbl C PUNBTPYIOWMMM BOAONPUEMHUKAMM: PYCIOBbIE OrOMNoBkKN U BeperoBble BOAONPUEMHUKM C
KaMmeHHoW o6CbInkor, ¢ unNbTPYOLWMMK KacceTamu, ¢ unbTpaumen Yepes eCTeCTBEHHbIE anmnoBuarnbHble
oTnoxeHusa n op. bnarogaps ManbiM BXOAHBIM CKOPOCTAM (OUNbTPYOLLME BOAONPUEMHUKM, KaK OTMEYanoch
BblIlLE, MEHEE, YEM OTKPbITbIE, NOABEPXKEHLI BO3OENCTBUIO LLYroneoBbix hakTopoB; 3TO NPENMYLLECTBO B
psge cnydaeB (ocobeHHo B ycnoBusix CeBepa) onpedensieT rMnaBHOE WX HasHavyeHne — 3awumTa
Bofo3abopoB OT wyrn. lNpu 3TOM ynydlleHWe KadecTBa BOAbl pacCMaTpuMBaETCA Kak COMYyTCTBYHOLLMNA
achdekT. OgHaKo B KOXKHBLIX palioHax Ha pekax C pesknMy KorebaHusMu MyTHOCTU BOAbl B MCTOYHMKaXx
3HA4YMMOCTb BOLOOYMCTHOrO adhdpekTa hunbTpyHOLLMX BOAONPUEMHMKOB BO3pacTaeT U HEpPeaKo CTaHOBUTCS
onpegenstowen. Elle Ha paHHen cTaguu pasBUMTUS LEHTPanmM30BaHHOTO BOAOCHAGXEHMS 3TO MOCAYXWUIO
NPeAnoOCHINIKON K CO30aHMI0 NH-OUIbTPaLMOHHBIX BOA03abopoB, coBMELLaLWmMX hyHKUMM BOA03abopHbIX 1
BOLAOOYMCTHBIX COOPYXEHUN, rge YhyylleHne KayecTBa BOAbl CTAHOBMTCS [NABHbIM MPEMMYLLECTBOM.
CyLLecTByeT HECKONBbKO TUMOB (PUNBTPYIOLLMX BOOONPUEMHMNKOB, OTIIMYHAKOLWMXCH (PPAaKLMOHHBIM COCTaBOM
hunbTpyoLLEero Mmatepmnana, KOMMNOHOBKOW (OUMNbTPYIOLLMX SNEMEHTOB, UX PACMOSNIOXKEHNEM U T. A.

OOGblyHble  (bUNBLTPYIOLLME BOAOMPUEMHUKM, MPUMEHSIEMblE C OaBHUX MOP, NPeAcTaBnsAlT cobow
NpocTeNLLIMe TUMbl OrONIOBKOB (pacTpybHble, CBalHbIE UMK PsXKEBbLIE), BOLOMNPUEMHbBIE OTBEPCTUS KOTOPLIX
ob6cbInatoT pBaHbIM KAMHEM UK ranevYHMKOM, BbIMOSHSLWMMN ponb ounsTpa (puc. 78, a).

[ns yBenuyeHus Bogo3axBaTHOWM CNOCOOHOCTM OrofioBOK MOXeT ObiTb BbIMOMHEH B BUAe 3arnybneHHon B
OHO pekn apeHbl. Takon BOOOMPUMEMHMK XOPOLLO 3aepXXMBaeT XBOPOCT, Lieny, TpaBy, NUCTbS U Apyrue
nnaeatoLLme BeLlecTBa, a Takke KPYyMHble B3BELLEHHbIE YacTuLbl U UCKYaeT nonagaHue pbibbl. Moatomy
oTnagaeT HagobHOCTb B YCTAHOBKE CETOK, Y4TO AaeT BO3MOXHOCTb YMEHbLWTb pa3mepbl 6eperoBoro
Konogua wu, cnegoBaTenbHO, CHU3WUTb KanuTalbHble 3aTpaTtbl Ha €ro CTPOUTENbCTBO. PuNbTPYHOLLMK
OrofioBOK MeHee NoABepKeH NOAMbIBY, pa3pyLualoLieMy BO34eNCTBUIO Nbaa, CyaoB v T. 4. Hegoctatkom ero
SABMNSETCA CHWXEHME CO BpemMeHeM MpOnyCKHOMW CnocobHOCTM BCNeAcTBME Konbmatauum dunbTpa.
PereHepauunio ounbTpa npon3BoasaT 06paTHbIM TOKOM BOAbI, YTO HE BCeraa AaeT HYXHbI a¢hdekT.



Puc. 78. Bogo3sabopbl ¢ hunbTpyoWwWmMMmU BogonpueMHUKaMm

a, 6, 8 — Ha peKax C MeJIKO3epPHUCTLIMU OTIOXKEHUAMU B pycrie; r-Ha ManioBOAHbIX UCTOYHUKAX C
KPYNHO3EPHUCTLIMU annoBUanbHbIMU OTNOXeHUAMU; 1 — UNbLTPYHOLWUNA OrofioBoK; 2 —
6eperoBomn Konopel, COBMeLEeHHbIA C HACOCHOM cTaHuuen; 3 — chunbTpyrowasn 6eperoBas ranepes;
4 — chmnbTpylowas 3arpy3ka B BogonpueMHon Kamepe; 5 — fOHHbIN (hUNbTPyHOLWUA BOAONPUEMHUK

Ha manbix BogonpoBoaax npu 3abope BoAbl U3 03ep, 0COBEHHO B CENMbCKOM MECTHOCTU, paHee Hepeako
NPUMEHSNN dunbTpyowmne KamMeHHO-LebeHOoUHbIe ranepeu (pwnc. 78,6). HDanbHenwunm
yCOBEPLLUEHCTBOBAaHMEM 3TOrO Tvna Bogo3abopoB ABnsSeTcs coBmelleHne 6eperoBoro BOAONPUEMHOO KO-
nogua ¢ BOAOOUUCTHbIM hunbTpoMm (puc. 78, 8). MNocTynmelias B OeperoBon konogew Boga unbTpyeTcs
Yyepe? Cron necka, 3arpyXeHHOro, Kak B OObIYHbIX CKOpbIX (bunbTpax, Ha noggepXusakolme rpaBuiiHbie
cnow, a 3aTtemM nocTynaeT HeNoCpeACTBEHHO K NnoTpebuTtenam. MNecok npombiBaeTcs 0OpaTHbIM TOKOM BOAbI
Co cObpocoM ee B MCTOYHMK CAaMOTEKOM UMM OTKAYKOM Hacocom. BBmay CBA3AHHOrO C 3TUM OTKITHOYEHMS
Bogo3abopa Geperoeson kornogel, HEO6XoOUMO pasfendaATb Ha OBE CEKUUM, KaKOas M3 KOTOPbIX AOSMKHA
UmMeTb CBOW Nogsoasawun Tpybonposog. MNnowanb kaxaon a4enkn ounbTpa pekomeHayeTcst NpuHMMaTh He
Gonee 4 Mm% OuyeBWUOHO, AaHHBIN TN BoAo3abopa MOXeT GbiTb PEKOMEHAOBAH TONbKO AMSi BPEMEHHOrO
BOAOCHaGXEeHWs! My NoTpeBHO CTU B BoAE 1...2 ThiC MY/CyT.

O6wupHble HaTypHble M nabopaTopHble uccrnegosaHus A. C. O6pasosckoro n KO. U. BoosuHa [8, 24]
MO3BOMWM 3HAYUTENIBHO YCOBEPLUEHCTBOBATL (DUNBTPYIOLLME BOAOMPUEMHUKA U YCTAHOBUTbL ONTUMaribHbIe
napameTpbl Ux paboTbl. PunbTpbl CTanu BbINOMHATE B BUAE 3aKIIOYEHHBIX B peLleTyaTyo unm cetyaTyto
oborimy GrokoB (KacceT), KOTOpble MOXHO MOHTMpPOBaTb M OEMOHTUPOBaTb Ge3 OCTaHOBKM Bogo3abopa.
Bnarogaps aToMy nosiBunacb BO3MOXHOCTb OTKa3aTbCs OT MIOXO NMPOMbIBAEMOW hunbTpytowwen obcbinkm
OroSIOBKOB U caenatb (unbTp KOHCTPYKTUBHOW YacTbio OrosioBka. TeM cambiM obecrnedeHa BO3MOXHOCTb
HaJexXHOWN pereHepauun UnNbTPYIOLLEN 3arpy3kun U, CnegoBaTenibHO, NOBbILEHN BOGOOYUCTHOro addpekTa.

MpuMeHeHMe CBA3YILLMX MaTepuaros, HaNpMMep 3NOKCUAHbBIX CMOS, MO3BONSAET OTKka3aTbCst OT 0601MM 1
aenatb unbTpbl B BUAE XKECTKUX BOAONPOHULLAEMbBIX MAUT, AOMOSTHUTENBLHO OONErYMB UX U3rOTOBEHNE U
MOHTaX. [IpMMEHeHMe  WCKYCCTBEHHbIX  UIbTPyOLWUX MaTepuanoB nos3eonseT ewe Oonee
YCOBEPLUEHCTBOBATbL (UMbTPYIOLNE BOAONPUEMHUKA U  MOBBLICUTb WX BOLOOYUCTHYIO CMOCOOHOCTb.
MpencTaBnsieT NpakTUYECKNA MHTepeC Tpyb4yaTbid OFOMOBOK C (PUMbTPYIOLMM 35IEMEHTOM U3 BCMEHEHHOTO
nonMcTMpona 1M ¢ Bocxoaswmm npuemom BoApbl [4]. OH BbINONMHEH B Buae pacTpyba, COYNEHEHHOro C
LUIMHOPOM, KOTOpbIA B CBOK O4epelb couneHeH ¢ auddpysopom. LinnnHaprnyeckaa yactb oronoBska 3a-
NnofHeHa nnasaloLWmMM 3epHUCTBIM MOMMCTMPONOM, YAEPXKMBaeMbIM CBepxy ceTkow. lNMpombiBka dunbTpa
ocylecTBnsieTcd obpaTHbIM TOKOM Bogdbl. OgHako, B OTNMYME OT paHee paCCMOTPEHHbIX OrOMOBKOB, 30€Ch
unbTpytoLwasa 3arpyska npyv NpoMbIBKE pacLUMPSETCsl, YTO NO3BONSET OTMbIBaTb HE TOMbKO MYCOp, HO U
KonbMmaTtupylime 4Yactuubl. bnarogaps 3TOMy OronioBOK MOXET pacCYMTbiBaTbCA Ha 3agep)kaHue
3HAUYUTENBHOIO KOMMYecTBa B3BECUM U paccMmaTpuBaTbCa B OOMbLUEN CTENEeHW Kak BOAOOYUCTHOE, a He
LWYyro3awmMTHOe YCTPOWCTBO. [lpy HanmMumuM, [OCTaTOYHOW [MyOMHBbI MOXHO YBENUYMBATL  TOSLLMHY
uUnbTPyoLLEero cnos ¢ OAHOBPEMEHHbIM YMEHbLUEeHUEM AuaMeTpa pakuumi 3arpysku, 4YTo MOBbILWAET
3a[epXKMBatoLLy0 CMOCOOHOCTL hunbTpa. U Bce e npumMeHeHue unbTpyoWwmnx BOLONPUEMHUKOB Kak
BOLOOYMCTHBIX YCTPOWCTB OFpaHM4MBaeTCs BOOOMNPOBOAAMM  Masion MNPOM3BOAUTENBHOCTU  U3-3a
CMOXHOCTEN B TEXHOMOTUA OYMCTKM U BO3MOXHbIX MEepepbiBOB Mnogayn Bodbl. B cBA3M ¢ 3TMM Ha
BOAONPOBOAAX cpefHen 1 OOMbLLON NPOVM3BOANTENBHOCTU NPUMEHSETCS METOL COBMELLEHHOMO (OTKPbITOro
n dunbTpytowero) otbopa BoOAbl, KOrga B 3aBUMCMMOCTM OT COAEpXaHuMs B3BECU B PEYHOM MOTOKe,



wyronenoBon o6CTaHOBKM W Op. NEPUOAMYECKU OCYLLECTBNSAETCA MpuMeM BOAbl OTKPbITBIMUA UMK
UNbTPyOLWMMM BOA03abOPHBIMKN YCTPONCTBaMU. BO3MOXHbI ABE TEXHONOMMYECKNE CXEMbI COBMELLLEHHOTO
oTbopa BOAbl: C napanfenbHok paboTon OTKPLITOrO U UNBbTPYHOLWEro BOAOMPUEMHUKOB U C
nocriegoBaTtenbHon (Yepepytowencs) ux paboton. MoxeT ObiTb HECKONbKO BapuUaHTOB COYETaHUSA
UNbTPYIOLLErO 1 OTKPLITOro BogooToopa.

Puc. 79. Bogosa6op ¢ ¢ounbTpyrowmmMm BOAONPUEMHUKOM Ha MarilOBOAHOW peke
1 — OeperoykpensneHue. U3 KameHHoM Habpocku (chunbTpyrowee); 2 — cbunbTpyrowas npusma; 3
— BopgocbopHas BbleMKa; 4 — KpensieHue pycna; 5 — HacocHasi cTaHumA

B oTnnuve oT coBMeLLeHHbIX BO403abOpOB Ha LUYrOHOCHbIX pekax, B Clyvyae korga COBMELLEHue
OCYLLECTBMAETCA C UENbl YNydlleHus KavecTBa BOAbl, (UNbTPYHOLWMIA BOLONPUEMHUK CTaAHOBUTCS
OCHOBHbIM, @ OTKpbITbIN — BcnomoraTenbHbiM. OH Bknto4yaeTcss B paboTy nuwb 3MMOW, B Nepuos
negocTaea, Korga ypoBeHb B peke nafaeT, CHuKasi Mpou3BoauTENbHOCTL UNBbTPYHOLLEro BO4ONPUEMHNMKA.
lMockonbKky kavyecTBO BOAbl B pPeke B 3TOT NEpUOL BbICOKOE, BKITHOYEHUE OTKPBLITONO BOAOMPUMEMHUKA He
OCIOXHSAET TEXHOMOrMIo nocriegyrolen BogoounucTkn. Ha puc. 79 pgaH npumep Takoro Bogo3abopa,
NOCTPOEHHOIO Ha OQHOM M3 0OBLEKTOB HeddTErasoBOW MPOMbILUIEHHOCTM MO NpoekTy [mnpocneurasa [28].
3pecb ycnoBusaM 3abopa BOObl HE TONMbKO KOHCTPYKTMBHO, HO W TEXHOMOrMYEeCKU MOgYMHEHO
BeperoykpenneHne, KOTOpPoe BbINOMHEHO B BMAE KaMeHHOW HabpoCku MO eCTeCTBEHHbIM anmoBUanbHbIM
OTNOXEHUAM Ha ydacTke Gepera NpOTsKEHHOCTbO okono 200 M, a B OHO peku 3arnybneHa KameHHOo-
HabpocHasa ynopHasa npusama. BmecTto 06bI4HO NMpMMEHAEMOro B 3TMX YCNOBUSX KOBLUA caenaHa Geperosas
BbleMKa, OTFOpOXXeHHas OT pycna cunbTpytowern gambon. bnarogapst Takon KOHCTPYKLMW BOOONPUEMHMKA
Jocturaetca oTObop BoAbl U3 pekM Ha BCEW 3aTOMSIEHHOW nrowaan OGeperoykpenrneHnsi, npu 3TOM
MakcuMarnbHasa ckopocTb punbTpauun (npu NMB) ne npesbiwaeTt 1 cm/c. [pu CHMKEHUU PUNBTPALIMOHHOTO
pacxofa MOXEeT MPon3BOANTLCSA AOMOSHUTENBHbLIM OTOOP BOAb! (PMMBLTPYHOLLMM OroSIOBKOM, 3aJIOKEHHbIM B
YMOPHYIO NPU3MY, MITU OTKPbITBIM BOOOMPUEMHUKOM OOHHOro Tuna. [pu yrpoxalrweM CHWKEHUM YPOBHS
BOAbl y Bogo3abopa MoryT ObiTb caenaHbl Nony3anpyabl y NpOTUBONONOXHOrO bepera.

B cxeme ¢ nocnegosatenbHOM paboTon BOAONPMEMHMKOB BOAA M3 OTKPLITOrO BOAONPMEMHMKA COBCEM
He MoCTynaeT B CUCTEMY BOAOCHaOXeHwWsi, a uaeT MOMHOCTb MM 4aCcTMYHO Ha unbTpauuio c
COOTBETCTBYHOLLEN OYMNCTKON.

Bce onucaHHble Bblle pelleHns NPUMEHUMbI HE TOMbKO ANsi CTPOMTENbCTBA HOBbIX BOA03abopoB., HO (4
daxe B «bomnbluen CcTeneHwn) Ons PEeKoHCTPYKUuM AencTByowmux. B aTon ©BA3M BaxHOE 3HayeHue
npuobpeTaloT 3JKChnyaTaumoOHHbIE UCMbITaHUA BOO03abopOB, OUEHKa HaTypHbIX YCroBMWA UX paboTol,
06006LLeHNe onbiTa N MOAEPHU3ALMS.

7. Yny4weHue KayecTBa BoAbl NOUMEHHON UH(pUNBbTPaunen

MeTopg ynydlieHnst kadecTBa BoAbl NyTeM GeperoBor nHunbTpaunm nssecteH gasHo. OH ABRseTcs no
CyLLleCTBY MepBON MPOU3BOACTBEHHOW TEXHOMOMMen OYUCTKU NPUpoA-fbiX Bo4 AN Uenen XO35MCTBEHHO-
NATbEBOrO  BOAOCHaOXeHuA. [NpumeHsemble  BOA03abopbl  MHAUMALTPALMOHHOIO  TuMa  MNOAyYunu
JanbHelilee yCOBEPLUEHCTBOBAHME 3a CYET BKITHOUMEHUSI B X COCTaB OTKPbIThIX BOAONPUEMHUKOB C NMOZayemn
peyYyHor BoAbl B NOMMEHHbIE BOOOOYNCTHbIE YCTPOUCTBA: «UNbTPyoLLMe Nnowwaakn, 6accenHbl Nnn KaHanbl
[5, 18, 29], (puc. 80). JaHHbIN MeToA NPUMEHSIETCA ANA UCKYCCTBEHHOro MOMOMHEHUST NOA3EMHbIX BOA, U
UCNbITaH Ha MHOrMMX BOAOMPOBOAAX MPaAKTUYECKM BO BCEX KINMMATUYECKUX 30HaxX Halleh CTpaHbl: B



HoBoky3Heuke, KpacHosipcke, Couun, Tounucu, Pure n 1. 4. Bo Bcex aTux cnydasx KayecTtBo BoApbl,
nogaBaemMon noTpebutensam nocne ee obeszapaxmnBaHusi, COOTBETCTBOBANO TpeboBaHWsIM cTaHAapTa Ha
NUTLEBYIO BOAY.

Mpn mManbiXx €eCTEeCTBEHHbIX 3anacax nMNoA3eMHbIX BO4 WM WUX OTCYTCTBMM, Hanpumep, u3-3a
He4OCTaTOMHOM MOLUHOCTM  anftoBMasibHbIX OTMIOXKEHUA (PUNbTPyOWKMe MNONMEHHbIE BOOOOYUCTHLIE
yCTpOVICTBa MOryT MMeTb NpAmMoe Ha3Ha4YeHue — yny4dlleHne KadectBa BO[bl, HOﬂaBaeMOVI C OTKpPbITOro
Bogo3abopa (puc. 81). Hwke gaeTca oueHKka M3MEHEHUM KayecTBa BOAbl HA OQHOM M3 BOA03abopoB Mo
pe3ynbTatam AnnTenbHbIX NPON3BOACTBEHHbIX OMNbITOB.

L
Puc. 81. Bogo3abop ¢ MHbunbTpaunoHHbIMU 6accetHamu Ha p. Bana-YuukaH
1 — BOAONpPOBOAALINN KaHanM; 2 — NH(UNbTPaLHOHHbIe BaccelHbl; 3 — ApeHbl; 4 — CMOTPOBLIe
Konoaubl; 5 — BoAoOCOOpPHbLIN KonoAel; 8 — TpybonpoBoa noaavu BoAbl B CeTb; 7 — 0OpaTHbIN
¢unbTp; 8 — BOAOOTBOAHASA KaHaBa

Boposabop npenctaBneH MHMUNBLTPALMOHHOW ranepeen, 3anoxeHHom B Tonwy OeperoBbix
annoBuarnbHbIX OTMOXEHUN p. TOMb, W OTKPbITbIM PYCMOBbIM BOAOMPUEMHMKOM. BoaoouMcTHbIMU
yCTpOMCTBaMU cnyxaT WHUNbTPaUMOHHble ©6acceriHbl. [elcTByoT Tpu 0OacceliHa, BbINOSIHEHHbIE B
CYIMIMHKaxX W pacnorioXeHHble B OAMH psig Ha pacctosiHum okono 35 M 1T ranepen. [IHo 6acceliHoB
3arny6reHo 40 eCTECTBEHHbIX OTNOXEHWUIA rPaBMs U rarieyHmka co cpegHuM anaMmeTpom cpakumi 25 mm Ha
NOBEPXHOCTb NPaBUNHO-TaNeyYHNKOBbLIX OTIOXEHU YNOXEH CIOW necka TonwuHon 0,5 M ¢ 3KBMBaNEHTHbIM
anameTpom 3epeH 1,2 MM 1 koaddumumeHToM HeogHopoaHocTu 8... 10. PeyHasa Boga nogaetcs B 6accenHbl
6e3 npeaBapuTENbHON OYUCTKU U (PUNbTPYETCA B IPyHT co ckopocTbio 5... 10 m/cyT. KoHTponb kavecTtBa
BOAbl OCYLUECTBMSIET BEOOMCTBEHHas nabopatopus, HaxogsLascsa HenocpeacTBEHHO Ha Bogo3abope, a
Takke nabopaTopusi CaHUTapHO-aMMOEMUONOrM4Yeckon cnyxobl. [pobbl Boabl Ans aHanmsa oTbupatoT 13
BOOOCOOPHOro Komnogua Ha ranepee v 13 peku B cTBope 3toro konogua. OueHKy KayecTBa MCXOOHOW U
OYMLLIEHHON B Mnpouecce MHUNbTpaLMM BOAbI MPOM3BOAAT MO OCHOBHbIM (QU3NYECKMM MoKas3aTensam —
LBETHOCTU, NPO3PAYHOCTU, TEMNEPATYPE; XMMUYECKUM NOKa3aTensM — OKUCIISIEMOCTMU XKECTKOCTH, LenoY-
HOCTW; GaKTEPMONOrM4ecKyto OLLEHKY — MO N3MEHEHUIO KONU-TUTPA

Booa B peke xapaktepusyetcd HebonblwmMu konebaHusMu MYTHOCTW; COOep)KaHWe B3BELLEHHbIX



BELLECTB Ha NpoTshxeHun Gonbluen vyactu roga coctaenseT 10... 15 mr/n, a B nepuog BeCceHHero nasogka
BospacTtaeT go 100..:400 mr/n (nHorga go 800 mr/n). OkMCNAEMOCTb, LWENOYHOCTb, KECTKOCTb PEYHON BOAbI
HaxogaTcsa B npegenax Hopm Konu-tutp namensietca ot 0,001 go 0,4.

M3 npmnBepeHHbIX rpadukoB (puc. 82 — 84) BMaHa npsimasi 3aBMCUMOCTb KauyeCTBa OYULLIEHHON BOAbI OT
peYHON.

B npegwecTtsylowmii nepmod (40 UCKYCCTBEHHOW WMHMWMbTPaLMU) FPYHTOBbIE BOAbI XapakTepu3yrTcs
rnokasaTensamu a, B NpoLecce NCKYCCTBEHHON MHUNbTpauum — nokasaTtensmu 6.

Pesynbtatbl AnuTenbHbiXx HabnwogeHun noaTBEPXKAAKT, 4YTO  KAvyeCTBEHHble MNokasaTenu BoAbl
N3MEHSITCH C U3MEHEHNEM COOTHOLLEHNSA €CTECTBEHHbIX U UCKYCCTBEHHbIX MPYHTOBLIX BOA.

Temnepamypa TPyHTOBbLIX BOO C BHeApeHWeM 0OBOAHEHMS cTana MeHee ycTonumBon. [Mpousowen
3aMeTHBIN CABUI ee K peYHor Boge. AMNNUTY4a TemnepaTypHbiX konebaHuin rpyHToBbIX BOA YBENUYUNach
10 oo 14°C, B TO BpeMsi Kak B peke OHa MoYTN HEM3MEHHO COCTaBnsieT okono 22°C.

lpo3payHocme peyHon Bogbl (puc. 82) uameHsietca B npegenax 10...35 cm no wpudTy. M3 roga B roa
COXpaHAEeTCa YyCTOM4YMBasi 3aKOHOMEPHOCTb 3TOr0 W3MEHEHUHA: MakCMMarbHOE CHWKEeHVWe B nepuog Be-
CEeHHero naBofka C nocrnegyowmnmM noBbieHneMm Ao 25..27 CM M MOBTOPHOE CHWXKEHME Mpu OCEHHEM
naBogke (CeHTAbpb-oKTAOPL). [po3payHOCTb nogaBaemon C Bogo3abopa Boabl Gornee ycTonumMBa, He
cHmwkaeTcss Hwke 30 M He npeBblwaeT 34 CM, XOTS A0 BHeOPEHMS WUCKYCCTBEHHOW WHuUnbTpauuu B
oTAenbHbIE Nepuoapbl roga NPo3pavyHoOCTb FPYHTOBLIX BOA gocturana 37 cMm.
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Puc. 83. Xumnyeckmne nokasatenu Kkadectsa BoAabl

a — OO0 BHeapeHud VICKYCCTBeHHOVI VIH(bMJ'IpraLI,VIVI; 6 — nocne BHEOpPEHNA---=======-= B OTKPbITOM
BOAOMNPUEMHUKE ;-——---- B BO4OCOpPOCHOM Konoaue
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Puc. 82. dusnyeckme nokasatenm KayecTsa BoAabl
a — [0 BHeOpEeHWs UCKYCCTBEHHOW WHWNbTpauun; 6 — nocne BHeOpeHus; ---------- B OTKPbITOM
BOAONPUEMHUKE; -—-—---- B BogocOopHOM KonopLe



LisemHocmb BOAbl B peke B BECEHHe-NETHME Mecsubl Bo3pacTtaeT, gocturas 20...35°, a Ha NpoTsbKkeHnn
fornbLuen YacTu 3MMHEro Nepuoaa HaxoauTcst Ha ypoBHe 5°. B To ke BpeMsi UBETHOCTb FPYHTOBLIX BOA, He
BbIXOAWT 3a npepernsbl 5...16°. UameHeHus ee ¢ BHEOPEHUEM NCKYCCTBEHHOW MHUITbTPALMM MPAKTUYECKN He
nponsowsio. CBsA3b Ka4yeCTBEHHbIX M3MEHEHWUA PEeYHOM U TPYHTOBOM BOA MO BPEMeEHM HeycTonumBa. Kak
BWOHO, M3MEHEHMe LBETHOCTW FPYHTOBOW BOAblI MPOMCXOAMT C OTCTaBaHWEM MO BPEMEHW OT PEYHOMN.
O6ycnoBnmBaeTca 3TO COOTHOLUEHMEM MWCKYCCTBEHHBLIX W €CTECTBEHHbIX TPYHTOBbLIX BO4 B CYMMapHOM
aebute Bogosabopa, n3MeHsLWMMCca No ce3oHaMm roga, 1 Apyrumu pakropamm.

Xecmkocmb U weno4yHocme rpyHTOBOMN BoAbl (puc. 83), Kak 1 paHee, Ha NPOTSXEHUN NOYTU BCEro roga
OCTaloTCs Bbllle, YeM peyvyHOW. BrnuvsHue WUCKYyCCTBEHHOW WHUMNbTpaUuM nposiBUNIOCL B TOM, 4TO
COAEepXKaHWe COren XeCTKOCTM B FPYHTOBOM BOAE 3MMOM 3aMETHO CHM3WUNochb. OOBbACHAETCHA 3TO TEM, YTO
3MMOW, KOrga ypoBeHb BOAbl B peke, a crnefosa- TenbHO, N UHTEHCUBHOCTb €CTECTBEHHOW MHUNbTPaLmMm
MaKCMMaribHO CHWXalTcs, B CyMmapHOM pJebute Bogosabopa cranv npeobnagaTb WCKYCCTBEHHbIE
rPYHTOBbIE BOAbI.

Okucnsiemocmsb (0,7...4,3 mr/n O3) coxpaHunacbk 6nm3kon k Habntogaswencsa padHee (1...3.9 mr/n). Bo
BCEX Crny4asx konebaHus okucnse-MocTu rPyHTOBbIX BOA MeHee peskue, Yem pedHbiX. PasoBble npesbile-
HUSI OKUCMSIEMOCTU TPYHTOBbIX BOA Ha4 PEYHbIMUM HEe CBA3aHbl C WUCKYCCTBEHHOW WHUnbTpauuen, a
00BACHATCA, NO-BUAUMOMY, HanMYMEM MHbIX MCTOYHWKOB 3arpsaA3HEHUs rPyHTOBbLIX BoAd. Ho Tak kak
NPEBbLILEHNS 9TU HE BbIXOAWMM 3a Npegeribl JONYyCTUMOro, NPUYMHBI X AeTanbHO He UccneaoBanuchb.

Konu-mump rpyHTOBbIX BOA (puc. 84) C BHeApeHWeM WCKYCCTBEHHOW WHMWUNbTpauMM cTan MeHee
ycTonumBbIM. Ecnv B npefwecTsytoLLme roabl OH NOYTU HE CHUXancs Huxke 4, To Tenepb Hepeako AocTuraeT
0,4 n npubnuxaeTca K KONU-TUTPY pedHon Boabl. bnarogapsi Xopowo opraHM3oBaHHOMY XITOPMPOBaHMIO
nogaesaemasi noTpebutensm Boda Bcerga uMMeeT Konu-Tutp Ha ypoBHe 333. Kak BugHo u3 puc. 84,
KonebaHunsi Konu-TUTpa FPYHTOBbBIX BOA HE COOTBETCTBYIOT konebaHusim ero B peke, YTO oObsAcCHSAeTCS
CYLLLECTBEHHBIM MOBBILUEHWEM WMHTEHCMBHOCTUM WMHMWUMNbTpaumMm M3 OacceriHoB B Havane unbTpouunkna
(mocne ovepenHon YnCTkKM). BaccenHbl NO 3aBepLUEHMM YNCTKU BBOOATCS B paboTy cpasy, 4O CO3peBaHus
aKTUBHOW MIfIEHKN Ha MOBEPXHOCTU (OUMbTPYIOLLEro rpyHTa. VICKMouMTb nonagaHue nepeoro unbtpata B
FPYHTOBbBIN MOTOK MPU 3TOM HEBO3MOXHO. [103TOMY ANA NpedoTBpalLeHUs UMK OrpaHUYeHUs CHUDKEHMUS
KONMW-TUTpa 3anonHeHne 6accenHoB NPOU3BOASAT C TakMM pac4eToM, YToObl CHU3UTL pacxod cwunbTpaTta oT
OLHOBPEMEHHO OYULLEHHbIX BacCerMHOB A0 YPOBHA, MpyU KOTOPOM [JONonHUTEenbHoe OakTepuansHoe
3arpsisHeHne TPyHTOBbLIX BoA OyaoeT MuHMManbHbIM. Bonpoc 3TOT [OmKeH pelaTbCd Ha OCHOBE
cneLumanbHbIX HaTYpPHbIX UCCreL0oBaHNUN.

Hapsigy ¢ oTMeYeHHbIMM Bbille MokasaTensiMv aHanmamMpoBarnoch Takke U3MEHEHE COAepXKaHUsA B BOAE
Xenesa, aMmmuaka, xnopugoB. Mo BceM 3TMM nokasaTensMm kavyecTBO BOAblI HE BbIXOAWO 3a npegensl
ponyctumoro. C MNpUMMEHEHMEM WCKYCCTBEHHOW MWHUNbTpauum Habnwganocb YCTOMYMBOE CHUXEHME
coaepkaHus xernesa B rpyHToBon Boge ¢ 0,3 go 0X.0,25 mr/n.
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Puc. 84. UameHeHue Konu-TuTpa BoAbl
a — [0 BHeApeHUsi UCKYCCTBEHHOMN UHUNbTpaunn; 6 — nocrie BHEAPEHUS; ==-------- B OTKPbITOM
BOAONPUEMHUKE; =======-- B BOA0COGOpHOM Konogaue

Takum oOpasoM, AnMTENbHbIA OMNbIT 3KCMfyaTtauun Bogo3abopa C UALTPYOLWUMU NOMMEHHBIMU
BOLOOYUCTHBIMM YCTPOMCTBAMM B PaBUN-HO-FaneyHNKOBLIX OTMOXEHUsIX MNOATBEpXAaeT [OOCTaTouvHyHo
CaHUTapHYH HaOeXHOCTb ero paboTbl. KayecTBo nonyvyaemow BOAbl MOXET peryrnMpoBaTbCs U3MEHEHUEM
COOTHOLLIEHMS UCKYCCTBEHHBIX N €CTECTBEHHbIX FPYHTOBbLIX BOA M NOAAEPXMBATbCA B Npeaenax TpeboBaHun
cTaHgapTa.

MonHon GakTepmanbHOM OYUCTKM BOAbl B pacCMaTpUBAEMbIX YCMOBUSAX HE JOCTUraeTcsl, B CBA3M C YeM
obesszapaxunBaHne ee nepea nogadyen noTpedbuTensam AOMKHO ObiTb 06s3aTenbHbiM. IPMPEKTUBHOCTD
OYUCTKM BOAbI B MpOLIECCe WCKYCCTBEHHOM WHMMMAbTPaLUM MNOMHOCTBIO 3aBUMCUT OT MECTHbIX YCMOBUN:
KayecTBa MCXOOHOW BOAbl, Xapaktepa QUNbTPYOLWMX [PYHTOB, OTAANEHHOCTU WHAUNBTPALMOHHBIX
YCTPOWCTB OT BOAOMNPUEMHbLIX COOPYXEHWA U Op., U B KaXKOOM KOHKPETHOM CIlydae ee MpOoBEPSOT Ha
OMbITHBIX YCTAaHOBKaX B HATYpPHbIX YCIOBUSAX.

MonoXnTenbHbIA OMNbIT MOMMEHHON MHMUNBLTPaAUMM U OanbHenwee Ooree LIMPOKOE BHeEApPEHME ee B
NpOW3BOACTBO obycnoenueatoT HeobX0AMMOCTb KOHCTPYKTMBHOTO " TEXHOJOTMYECKOTrOo



YyCOBEpLUEHCTBOBaHUS CUCTEM YIyudlleHWs kadecTBa BoAbl Ha Bopo3abopax. B oTeuecTBeHHOWM npakTuke
ynydlleHWe KavecTBa BOAbl MPYW MNOWMEHHOW WHMUNbLTPAUMN OCYLLECTBNSETCA, Kak npaBumno, no
OOHOCTYNEHHOW cxeme (puc. 85) — unbTpoBaHME Yepes anmniBUanbHble OTIIOKEHUS C NOCNEeAYHLWUM
obeazapaxvBaHMeM. OCHOBHbLIM TUMOM COOPYXXEHWI MpY 3TOM SABMSIOTCA MHPUNBbTPALUOHHBIE GaccenHbl,
Ha 3adeKTUBHOCTb paboTbl KOTOPbIX, OCODEHHO B CYpOBbIX KIUMaTUYECKMX YCMOBUSIX, onpeaensoiiee
BO3JencTBMe OkasblBaloT: 6onbluas MpogoMKUTENbHOCTL Nepuoda  HWU3KOW  TemnepaTypbl BOAbl B
MOBEPXHOCTHbIX NCTOYHUMKaX (5...6 mec); bonbLuas NpoaomKUTENbHOCTL NegocTaBa B 6baccenHax (4o 7 mec),
yAnnHAKLWEero CcooTBeTCTBEHHO NpPOoAOJIKUTENTbHOCTb (*)I/IJ'IprOLI,VIKJ'Ia; pe3kmne wun3MeHeHnAa MYTHOCTU
NCXOJHOW BOAbI HA NPOTSXKEHUN OUbTPOLIMKNA.

Puc. 85. Cxema Bogo3abopa c cuctemon
OYUCTKN BOAbI

a — C OObI4HOM TexHoriorven MHPUNbLT-
paumm; © — C YycOBepLUEeHCTBOBaHHOM
TexHonornen; 1 — Bogo3abopHble CKBaXXWHbI;
2 — WnH(pUNbTPALNOHHbIe 0GaccerHbl; 3—
HacocHasa cTtaHuma |l nogabema; 4 —
BOAOCOOpPHLIN Tpyb6onpoBog; 5 —
pacnpegenuTtenbHbii  TpyobonpoBon; 6 —
BOAOOYMCTHAA CTaHUMA; 7 — HacoCHas
ctaHuMa | noabema; 8 — OTKPbITbIN
BoAoONpMEMHUKY 9 — coeAuHUTENbHble
_J TpybonpoBoabl; 10 — pacceuBarwwme
BbIMYyCKM
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YBenuyeHve MyTHOCTM MCXOOHOW BOAbI NPY HU3KOWM ee TemnepaTtype B NpeanaBoaKOBLIN Nepuog, Korga
TpebyeTca MakcMManbHasi MHTEHCUBHOCTb MHMUAbTPaLMKU, COMPOBOXAAETCA YMEHbLUEHNMEM BOLOOTAAYU
DacCenHoOB M3-3a YCKOPEHHOM KornbmaTaumm punbTpylowmux rpyHToB. Mpom3BoauTenbHOCTL BOA03abopoB
npu 3TOM pe3Ko CHuxaeTcH. MMocKomnbKy BO3MOXHOCTb pereHepauum rpyHToB B 9TOT Mepuog UCKoyaeTcs
u3-3a nepgocrtaesa B HGacceiHax, OHWM AnNuUTenbHOe BpeMs BbIHYXAEHHO GesgeincTByloT. Beog B Aencreue B
npeanaBoAKOBbIA Nepuop, pesepBHbIX BacceMHoB He obecneymBaeT AOMOMHUTENBHOMO pacxoda Bodbl
BCNeACTBME NPOMep3aHust (OUNbTPYIOLNX TPYHTOB U BbICTPOro ux 3auneHusl. BosHukaeT, Takum obpasom,
HeOOXOAMMOCTb NPeABaPUTENBHON OYUCTKM BOAbI C NPUMEHEHNEM LOMNOMHUTENBHbIX COOpYXeHunn. OgHako
aHanma3 pexuma paboTbl CMCTEM MOWMEHHOW WHMUNBbTPALMM MOKa3biBaeT, YTO 3Ta 3agadva MoxeT ObiTb
pelleHa n Gonee paumoHanbHO — 06e3 NPUMEHEHUS OOMOMHUTENBHBIX COOPYXXEHUN, 3a CYET MOBbILLEHMUS
acpdektuBHocT  paboTbl camux GaccenHoB. [lpexge Bcero 310 MOXeT OblTb  OOCTUMHYTO
nocnegoBaTernbHbIM OCYLLECTBIIEHMEM (YepefoBaHMEM) B WHGUNbTPAUMOHHBIX GaccenHax npoLeccoB
UNbTPOBaHMA BOAbl M OCaXOEHWsI B3BELUEHHbIX HAHOCOB, Grarogaps 4emy rpsiseeMkocTb BacceniHoB
MHOFOKpPaTHO  yBenM4MBaeTCs. TEexHOMOrm4eckom OCODEHHOCTbI0  MHMUALTPAUMOHHLIX BHaccenHoB-
OTCTOMHWUKOB $BNSIETCA TO, YTO OHMU pa60Tar0T B NMPOTOYHOM pexume C nepmoanvyeckmMm U3MeHeHunem
HanpaBneHna TeYeHUs. I'Ipvl Tako TEXHOJIOTMU CUCTEMBI I/ICKyCCTBeHHOVI I/IHCbI/IJ'IpraLLI/IVI AOJDKHbI
yCTpamBaTbCsa C Y4ETOM CrefyoLlmx OONoNHUTENbHbIX TpeboBaHun: obuiee ymcno GaccemHoB B cucteme
OOMKHO OblTb He MeHee Tpex (ABa pabounmx, OOuH pesepBHbIN);, nogada Boabl B HacceilHbl AOMmKHa
OCYLLECTBMATLCA PACCPeAOTOMEHHO Y TOPLIOBOrO OTKOCa; GaccelHbl AOMKHbI ObITb COeAMHEHbI Mexay
cobon TpybonpoBogamu; Kaxabl 6acceriH, 3a UCKMOYEHWEM ABYX .KpalHUX B pagy, OOJPKEH MMEeTb OBa
BBOJA.

Hwke paccmatpuBaeTcs pexum paboTbl CUCTEMbI MOWMEHHOW WHWNbTpauMn c BaccerHamu-
OoTCTOVHMKamu (cM. puc. 85). MNockonbKy onpedensowmm nepuogom ans. padboTtel 6acceHoB Yalle Bcero
ABNSETCA MNepuog 3WMHEN MEXEeHW, pereHepaumsi TpyHToB B OaccelHax Mpou3BOAUTCS HaKaHyHe
nepocrtaBa. Ha paccmaTtpvBaeMom Bogo3abope HakaHyHe rnegoctaBa 4mcTaT 6accenHbl b-2 u 6-3 npu
ofHoM paboTatowiem baccenHe b-1. Nocne unctkn b-2 octaetca B pesepse, a 5-3 BBoOAUTCA B AENCTBME U
paboTaeT coBMeCTHO ¢ GaccenHoMm b-1 B HEMPOTOYHOM pexnme. bnarogapss Manon MyTHOCTU MCXOOHOW
BOAbl B 3TOT nepuop pabota 6acceMHOB MO OAHOCTYMEHHOW CXEMEe He BIeYEeT PE3KOr0o CHWXKEHUs WX
BogooTaauu. Mo ycnosuam TexHonorun 6accenH 6-1 ¢ Havyana negoctaBa paboTaeT ¢ 6onbLUen Harpy3sKkou,
4yem 5—3, noTepun Hanopa B HEM paHblle OOoCTUraloT npegesibHoro 3Had4eHud, nocne 4ero MHTeHCUMBHOCTb
WMHUNBbTPaUMM HauYMHaAET NOCTENEHHO CHWXaTbcsA. C 3TOro MOMEHTa U3MEHSAT PEXUM paboTbl CUCTEMBI:
npekpawatT nogayy Bogbl B baccenH b-3 no passogsiiemy TpybonpoBoay, OTKPbIBAOT COeANHUTENBbHbIE
TpybonpoBoAbl M BCIO BOAY C OTKPbLITOro Bogo3abopa nofgatoT B 6acceliH b-1 ¢ 04HOBpPEMEHHbIM BBOAOM B
nenctene pesepBHoro 6accenHa b-2. bacceliHbl b-1 1 b-2 nNpyu 3TOM HauyMHalT paboTtaTtb B MPOTOYHOM
pexvme. PaboTas Kak OTCTOMHWMK, ©GaccelH b-1 coxpaHseT, OfHaKo, elle [OOCTAaTO4YHO Oonbluyo
WHTEHCUBHOCTb MHGUNbTPaumn. B 6acceliHe b-2 noa BO3AeNCTBMEM Tenna npoTekarwen Boabl B TeYeHne
HEKOTOPOro BpemeHu OoTTamBaeT rpyHT. CHwXeHne npousBogutenbHocTM BacceriHa B-1 kKOMneHcupyeTcs
nepBoHavanbHO YyBENUYEeHWeM Harpy3km Ha GaccenmH b-3, a 3aTem no Mepe OTTauMBaHuA rpyHTa —



MHMNbTpauuen ns baccerHa b-2. Ho n nocne npakTUYecKkyn MOMHOro NpeKpalleHns MHUNbLTpaumMmM Boapl
n3 baccerHa b-1 OH He BbIKMNOYaEeTCs, a npogormkaeT paboTaTb Kak OTCTOWHMK, Onarogaps 4yemy
yonvHsaeTca dunbtpoumkn 6accenHoB b-2 n b-3. Takum o6pasom, OCyLlecTBrsieTcs ABYXCTyNeHHasi
o4McTKa Bogbl 6€3 NpMMEeHeHNs JOMONHUTENbHBLIX COOPYXEHWN.

e 1 5] a Puc. 86. pacdmk pabotbl uMHpuNbTpaLm-
e ..133 —— §! OHHbIX 0acceMHOB-OTCTOMHUKOB BO B3au-
& L 87 ¥ MOCBSI3aHHOM pexume

’ . : ° . . "
> S X ><§ T 1 — nepuoa 4ncTkmn 6accenHa; 2 — nepuos
53 : - ; NOJIHOro BbIKNOYeHus 6accerHa us pabotbl; 3

VAN ) " —  nepwo
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rpyHTa

Pexum paboTbl DacceiHOB B nocrnenymoLwmn nepnoa oTpaxeH Ha rpadwuke (puc. 86). Kak BngHo, npu
HOBOW TEXHONOMMM KaXKabli DacceriH Ha NPOTSHKEHUN OAHOro hunbTpe LMKNa nocrnegoBaTenibHO paboTaeT B
pexvMme WHUILTPaLUM U B pPEXUME OCaXAeHUs B3BELEHHbIX HaHOocOoB. OueHb BaXHO TO, 4YTO B
npeanaBoOAKOBbIA NEPUOA C Lenbio NOBbILEHUS 3PEKTMBHOCTU NpeaBapuTENbHOIO OCBETIEHNS BoAdbl ABa
baccenHa (b-1 n b-3) moryT paboTtaTb B pexvMmMme ocaxaeHusi, a oguH (b-2) — B pexume nHpunbTpaumn. B
CBOIO o4epenb 6accenH b-2 MOXeT BbINONHATb, PYHKLMW NEPBON CTYNEHU OYUCTKU BOAbI ANS ABYX APYruX
BaccenHoB. B oTaenbHble nepuodbl BO3MOXHO Takke ABYXCTYMEHHOe OTCTamBaHWe BOAbI, Hanpumep, B
BaccenHax 6-1 v b-2.

PacuyeT nHpuUNbTpauUMOHHbIX 6AaCCENHOB-OTCTOMHMKOB Ha OCaXOeHWe B3BELUEHHbIX HAHOCOB CBOAMTCA K
OnpefeneHnto MyTHOCTU BOAbI HA KOHEYHOM y4yacTke py. IMoTok Boabl B GaccelHe MOXET TpaHCNopTMpoBaThb
ONpefeneHHoe KONMMYEeCTBO B3BELUEHHbIX YacTul, COOTBETCTBYHOLUEE KPUTMYECKON MYTHOCTU  Pyp.
Cogepxallascsa cBepx KpUTUYECKOM MYTHOCTU B3BeChb (M3ObITOYHAst MyTHOCTb p,) OyaeT BbinagaTb B Oca-
Jok. Ecnn nonHas mMyTHOCTb Bogbl B Hayane 6acceriHa-OTCTOMHMKA po, a B KaXOOM CEYEHUU MO AfMHE
MOTOKa Py, TO

Pux = Pkx — Pxp-

PaccmaTpuBasi uameHeHne MyTHOCTM NOTOKa CO CPeaHEN rmapaBnnyeckon KpynHOCTBIO YacTul, wy, FO. A.
Wbap-3age n Y. I'. Hypues [17] nonyunnu ypaBHeHue

Ly = ( Po—Prp I) vep H

Prx — Pxp W

COrnacHo KoTopomy

Po—Pup YepH
tep A Wo

e + Lx

+

=+ Pup-

Pux =

(2)

CpeaHsisi MO CeYEeHU0 CKOPOCTb MOTOKa Up B OacCenHe-OTCTOMHMKE TpaneueuaanbHOM opMbl, Kak
N3BECTHO 13

rMapaBnukK, onpeaenseTcs no popmyne

vep=R¥/n V' RI = CRV'RI,

roe R = w/x — rvgpaBnuyecknii paguyc noTtoka; n — KOIPMUUMEHT LLIEpPOXoBaToCTn; | — yKIOH
cBOGOAHOM NOBEPXHOCTM NoToka; y = f(NR) = 1/6...1/4; Cr — koadduumeHT LLieaun, Cr=R’/n.

Mpu cpegHen wWupuHe baccertHa Bgp,> (15...20)H rugpasnuyeckuii paguyc notoka NpUMEpPHO paBeH ero
rnybuHe (MoXxHo npuHuMaTb R = H), a cpegHsis N0 CeYEeHMI0 CKOPOCTb Vp Bnnska kK HaubornbLuen no WwupuHe
HacceriHa ckopocTu v. C yMeHblUeHVeM LWKUPpUHbI GacceriHa pasHuua Mexay Vep M v Bo3pacTaeT M npu
B.,<6H B 1,3...1,6 pa3a npeBbIWaeT W, (B 3aBUCMMOCTM OT 3ar0XeHUs1 OTKOCOB T). B Takux criyyasx pacyet
OCaXaeHWsi B3BECM pEKOMeHOyEeTCs NpoBOANTbL Mo HaubonbLiern ckopoctu. Mo A. M. JNaTtbiweHkoBy [21], v =
Kvgp, Toe A=(p + T)/(p + 6w); p = b/H; 6 = 2/(2,5+y).

MockonbKky npu paboTe BacceiHa B pexmme oCaXaeHWs 4YacTb BOAbl BCe Xe (hunbTpyeTcs U3 Hero B
FPYHT, pakTnyeckas CKOpPOCTb MNOTOKA MO AnuHe ero OydeT ymeHbllaTbCs, MOBbIWAs TeM CaMbiM
HaJeXHOCTb pac4yeToB MO NPUBEAEHHON MEeToANKe.

B 6accenHax ¢ wwupvHom no gHy b = 4...6 M, mybuHon A=2...4 M, ¢ 3anoxeHvem oTkocoB T7=1...1,5
CcpenHsAsi CKOpOCTb MOTOKa oYeHb Marna (MeHbwe 0,05 m/c), a pexvnm noToka 6NM30K K NnaMmmHapHomy. Npu
3TOM MOTOK yTpadMBaeT TPAHCMOPTMPYHOLLY CNOCOBHOCTb (Py«0) M BCA HayanbHas MyTHOCTb CTAHOBUTCS
n3bbITovHOW. B pesynbTaTte chopmyna (2) ynpoluaeTtcs:

_ Qo Ucp
Prx = Ucp Hlwg+Lx 1wy
[lna ynpolueHns pacyeToB MOXHO NOSb30BaTbCA HOMOrpammom (puc. 87).




3Haa MyTHOCTb BoAbl Ha BbIXxoAe W3 OacceriHa-OTCTOWHMKA MEPBOM CTYMEHW OYUCTKM M MONb3YSACh
mMeToamkon, paspabortaHHon T. B. Bypuak [7], paccuuTbiBalOT Janee pexum WMHPWUNbTpauuu BoAdbl U3
DacceiHa BTOPOW CTyneHu.
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Puc. 87. Homorpamma k pacueTy npeaBapuTenbHbIX OTCTOMHUKOB
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