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NPEOUCINOBUE

HeobxoanmocTb COBEpPLUEHCTBOBAHUSA YCTPOWCTBA M 3KChfyaTaumm Bogo3abopoB HenocpencTBEHHO
BblTEKAeT M3 3agad, noctaeneHHbix XXVI cvesgom KMNCC: noBbicMTb 06ecrneyYeHHOCTb ropogoB U Apyrnx
HacemneHHbIX NMYHKTOB LIEHTPanM30BaHHbIM BOOOCHAOXKEHUEM; YYULIMTL OXpaHy BOOHbLIX UCTOYHMKOB, B TOM
yncne marblX pek U 03ep, OT UCTOLLEHUS U 3arpsA3HEHUS.

B «kHure Ha ocHoBe 0000LieHNs OOWMPHOrO MaTepuana nNPOU3BOACTBEHHOW MpPaKTMKK, OnbiTa
NPOEKTMPOBAHNS U Hay4HbIX MCCMNEAOBaHWIN, OTPaXKEeHbl OOCTUXXEHUS B YCOBEPLUEHCTBOBAHMU OTAENbHbIX
TMNOB BOO03abopoB, B TEXHOMOMK 0TOOpa BoAbl U YNyYlIEHUSA ee KayecTBa; O0nblioe BHMMaHue yaeneHo
NOBLILLEHWIO HAaAEXHOCTN paboTbl BOA03abOPHLIX COOPYXXEHMI. B HEN Hawno oTpaxeHue nepBooyepenHoe
3HA4YeHMe PEKOHCTPYKUMM U TEXHUYECKOrO MEepeBOOPYXKEHUS, WHTEHCUMKaALMM NPOU3BOLACTBA,
onpegeneHHoe OCHOBHbLIMM HaNPaBIEHUAMN 3KOHOMUYECKOTO U coumansHoro passutna CCCP Ha 1981 —
1985 rogbl 1 Ha nepuog oo 1990 roaa.

Cenyac B Hawew cTpaHe gencteyeT 6onee 20 Tbic. BOA03abOPOB U3 NOBEPXHOCTHBLIX UCTOYHUKOB, B TOM
yncne okono 5 TbiC. — B CUCTEMaxX KOMMYHarbHOro BogocHabxeHus. YaenbHble (Ha 1 M CYTOYHON Mpons-
BOAMTENBHOCTN) KanuTarbHble BIOXXEHUS HA CTPOUTENBCTBO BO03a00PHbLIX COOpYeHu gocturatot 15...20
py6. CnegoBaTenbHO, NpU OXWMOAEMOM MPUPOCTE TOMBKO XO3AWCTBEHHO-MUTLEBOIO BOAONOTPEONEeHns B
ropogax PC®CP Ha cTpountenbCcTBO BOA03abOpOB B OAWHHAALATOM — [ABeHaduaTton nsTuneTkax
noTpebyloTca  3HaAYMTENbHbIE KanWTanoBMOXEHUS — COTHUM MWINMOHOB pybnein. PauuoHanbHoe
NCnonb3oBaHNe Taknx 3aTpaT nmeeT 6onbLLoe HAPOAHOXO03SINCTBEHHOE 3HAYEHME.

[na uenen BogocHabXeHNs1 NCNONb3YOT NOBEPXHOCTHLIE BOAbI PEK, 03ep, KaHanoB, BOAOXPaHUIUL, U
npynoB, HO, MOCKONbKY B NpeobnagatowemM 6onblUnMHCTBE BOAONOTPEONeHNe OCyLECTBNSAETCS U3 pek, valle
BCEro NpMxoamTcs peluaTb 3afayn yCTPOMCTBA M IKCnIyaTaumm Bogo3abopoB Ha pekax. MIMeHHO noatomy
peyHbiM Bogo3abopam B KHUre OTBEOEHO rnaBHOE MECTO.

ABTOp He CTaBun Lenu co3fgaTtb PyKOBOACTBO NO YCTPOMCTBY M 3KCNyaTaumm BoAo3abopos, a Ha OCHOBE
OBLIMPHOrO HaTYpHOro Martepuarna CTpeMUSIiCsl OTPaswuTb TE MONOXUTENbHbIE TEHAEHLMU, OMbIT, KOTOpble
JalT  BO3MOXHOCTb  MOAEPHWU3MpOBaTb  OEWCTBylWMe  BOJo3abopbl € yBENUYEHWEM  UX
NPOM3BOAMTENBHOCTY M NOBbLILLEHWEM HaAEXHOCTU paboThbl U, criegoBaTenbHo, obecnevnTb GecnepeboiHoe
BoAOCHabXeHne B Lienom. PelleHne aTon 3agaym AaeT OonblUo 3KOHOMUYecKuin 3dbdeKkT, BO-NepBbIX, 3a
CYET CHWXKEHWs1 yAenbHbIX KanuTanbHbIX 3aTpaT Ha CTPOWUTENbCTBO BO403abOpOB, a BO-BTOPbLIX, 3@ CYET
NpeoTBpaLLEHNs aBapun Ha Bogo3abopax M yMeHbLUEHMS BbI3BaHHOIO UMK yulepba, 4To 0cobeHHO BaXkHO



cendac, korga peanuayeTcs 3ajada ganbHenwWwero ynydleHus BOOOCHabXeHUsi HacerneHnst U MoBbILEHNUS
3(pPEKTUBHOCTU MCNONB30OBAHUSA KanuTamnbHbIX BIIOXeHWA. Tem Oonee, 4TO JdanbHelilee pas3BuTUE
KOMMYHarnbHOro BOOOCHabXeHus ©OyaeT ocyllecTBnATbCA B OONbLUMHCTBE crydaeB Ha 0ase yxe
OEVCTBYIOLLUMX CUCTEM BOOOCHAOXEHWss C WCMONb30BaHMEM paHee OCBOEHHbIX WCTOYHWKOB, 4YTO B
3HAYUTENbHOW CTEMNEHN NOBbLILIAET He-

06X04MMOCTb  LUMPOKOro 0606LwweHns 1 pacnpBCcTpaHeHUs HaKOMMEHHOro-onbiTa MHTEeHCUdUKaLuum
paboTbl BOgo3abopos.

3agava ata HeNnoCcpeACTBEHHO BbITEKAET M3 NOCTaHoBNeHus aekabpbekoro (1983 r.) Nnenyma LIK KIMCC,
npegycmMaTpuBatoLLero AanbHenLWn pocT 3EEKTUBHOCTA SKOHOMUKW, YCKOPEHUE Hay4YHO-TEXHWUYECKOro
nporpecca, Gonee nonHoe WCMNONb30BaHWEe MPOM3BOACTBEHHOIO MOTeHUMana BCeX MaTrepuanbHbIX,
TPYAOBbIX M PMHAHCOBLIX PECYPCOB.

Bnarogaps 6onbloOMy YMCny AEWCTBYIOLLMX BO03abOpOB BO BCEX. KIMMMATUYECKMX 30HAX CTpaHbl Ans
KOHKPETHbIX YCITOBWI NPOEKTMPOBAHUA MOYTM BCErga MMETCS OMblTHblE AaHHble, NO3Bonsowme 6e3owm-
Bo4HO pelwaTb 3agaunm YCTPOMCTBA M IKCMfyaTauuu BHOBb MPOEKTMpyeMmbix Bogo3abopoB. Pasymeetcs,
NPOEKTMPOBaHMNIO OOIMKHO MpeawecTBoBaTh AeTanbHoe obcrnegoBaHne BO403abopoB-aHaNoros, U3yyYeHve
MaTepuanoB 3KCnnyaTaumm, aBapuiHbIX CUTyaummn u T. 4.

He Bce npuBefeHHble B KHUre peLUeHus SBNSTCA CaMbiMU COBEPLUEHHLIMUW, HEKOTOPbIE U3 HUX OaHbl B
He3akOH4YeHHOM BuAae, B popMe MOCTaHOBKWM 3aday, HO BOMbLUMHCTBO YXe NPOBEpPEeHO MPaKTUKOW Npoek-
TMPOBAHUS U 3KCMyaTaLuu.

ABTOp CTpeMuncs Npueneds BHUMAHWE CMNELManuCToB, 3aHSTbIX NPOEKTUPOBAHUEM, IKCMfyaTauuen u
nccnegoBaHneM Bogo3abopoB K MPOAOIHPKEHUIO 3TOW paboThl, K MOUCKY HOBbIX MHXEHEPHbIX PELUeHWi Mo
COBEPLLUEHCTBOBAHNIO BOA03abOPHbLIX COOPYXEHWI, a Takke TexHororum otbopa BoAbl M yNydlleHusa ee
KayecTBa.

ABTOp BblpaxaeT GnarogapHoCTb A-py TexH. Hayk, npod. A. C. O6-pa3oBckoMy, KaHA. TexH. Hayk U. B.
KoXX1HOBY 3a LieHHble COBETbI U 3aMeYaHus Mpu NOArOTOBKE PYKOMMUCKM, a Takke coTpyaHukam Cubupckoro
ynpaeneHus PocBogokaHanHanagka, uhxeHepam B. M. Mutanu-Hy, WU. [1. Kosnoey un C. K. CtaHkoBy 3a
NnomolLLb Npu cbope MaTepuarnos.

rABA |. ACTOYHUKUN BOOOCHABXEHUA

CornacHo OcHoBam BogHoOro 3akoHogaTtensctsa Cotoza CCP 1 cotosHbix pecnybnuk [26, cT. 15], BoAHbIE
06beKTbl MPeAoCTaBnNATCA B MONb30BaHWE Mpexae BCero Ans yAOBNETBOPEHUS MUTbEBLIX U OblITOBbIX
HYX[ HaceneHws, NPy 3TOM OHM MOFYT COCTOATb B 06OCOGNEHHOM MMM COBMECTHOM Monb3oBaHuu. [Mpu
pasmelleHun BOJOMOMIb3OBaTENeN, W3MEHEeHUW XapakTtepa BOAOMONb3OBaHWMA W OTpULATESNbHOM
BO3JENCTBMM €ro Ha COCTOsiHME BOA [AOMKHbl obecneumBaTbCA pauMOHanbHOE WX WCMOMb30oBaHWe WU
nepsooyepegHoe yOOBNeTBOPEHWE HyXA HaceneHus. B mHTepecax oxpaHbl 300pOBbS HaceneHus npasa
Bogomnons3oBatenenn MoryT ObiTb MEPEecMOTPEeHbl, OrpaHuYeHbl WUnU MnpekpalleHbl OTAernbHble BUAb
BOAOMONb30BaHNA 6e3 yLeMneHns nHTepecoB X03aNCTBEHHO-MUTHEBOTO BOAOCHAOXKEHUS.

B aton cBsisu OcHoBamu BogHOro 3akoHogaTenoctBa Corws3a CCP u cotosHbix pecnybnuk [26, cT. 11]
YCTaAHOBMEH MOPSOOK npou3BoacTBa paboT Ha BOAHbIX OObekTax W B NpUBPEXHBIX  30HaX.
OHoyrnybuTtenbHble, CTpouTenbHble paboTbl, A0OblMa CTPOUTEMbHbLIX M APYrMX MaTepuarnos, Mpoknagka
KOMMyHVKauui, pybka neca, 6ypoBble, CENbCKOXO3ANCTBEHHbIE U Apyrine paboTbl, BNSIOLIME Ha COCTOSHWE
bOA, MOryT MPOU3BOAUTBLCA TOMBLKO MO COrfacoBaHWIO C OpraHamMu Mo PeryrimpoBaHuio MCNOSMb30BaHUS |
OoXpaH? BoA, UCMONKOMamMn MecTHbix COBETOB HapOAHbIX AeMyTaToB U APYrMMU OpraHamu.

1. CneunanbHoe BOAOMNOSIb30BaHue

X03ANCTBEHHO-NMNTLEBOE BOAOCHADXeHWEe HABNAETCs OAHUM W3  [MNaBHbIX BWOOB  CrneuuanbHOro
BOAOMNOMNb30BaHus. K cneumansHOMy BOAOMOMb30BaHWIO, COrMacHO MHCTpykumMn MuHBogxo3a CCCP (1978
r.), OTHOCUTCA MOJfIb30BaHWE BOAHBIMW OOBEKTAMK, COCTaBNALWMMUA €OMHBLIA TOCYAapCTBEHHbIA (OOHA
CTpaHbl, OCYLLECTBMSEMOE C TMNPUMEHEHNEM COOPYXEHUA W TEXHUYECKMX YCTPOMCTB, B YACTHOCTU
BOA03ab0OpHbIX coopyxeHuin. K gpyrum Buaam BOOOMOSMb30BaHWMS OTHOCSTCS CYAOXOACTBO, Jlecocnnas,
KaHanu3oBaHue U T. 4.

PaspelueHunsa Ha cneumanbHoe BOAOMOMb30BaHUE W, CreAoBaTeNbHO, HA CTPOUTENbCTBO BOL403abopoB
BblalOTCH COOTBETCTBYHOLUMMKU opraHamu. MuHucTepcTBOM Menuopauum u BoaHoro xossnctea CCCP
BblOAIOTCS paspelleHnss Ha MexpecnybnukaHckne peku (Coipgapbs, Amyaapbsi, Kypa, Camyp v gp.);
norpaHuyHble 1 MexgyHapogHsle peku (OyHan, Amyp, Myprab, Xemxen v gp.); peku Bonry, Axtyfy n Ypan;
HekoTopble kaHanbl (UpTbiw — KaparaHga, M. KupoBa, YnpaBneHus mexpecnybrnvkaHCKux aMmyaapbUHC-
KX MPPUrauMoHHbIX KaHanos). MuHucTepcTBamMyv W OPYrMMU  COKO3HO-pecnybrvMKaHCKMMK  opraHamu
MenuopaLMn 1 BOOHOrO XO3ANCTBA COK3HbIX pecnybnuk, a Takke HaccenmHoBbIMM (TeppUTOpUAnbHbIMK)
YNPaBreHUSMN U UHCMIEKUMSIMA MO PEryrIMPOBaHMIO MCMONb30BaHMS U OXpaHe BOA BbiAOTCSA paspeLleHust
Ha BOAHble 0OBLEKTLI, perynmpoBaHmMe Mosib30BaHUS KOTOPbIMUM HE OTHOCUTCSA K komneTeHuun Cotosza CCP.
CoBeTaMy MMHUCTPOB @aBTOHOMHbLIX pecnybrivk, McrnosikoMaMm MecTHbix COBETOB HapO4HbIX AEMyTaToOB Bbl-
[alTca paspelleHnsa Ha 3aMKHYTble (HENPOTOYHbIE) BOAOEMbI, PaCrOfOXEHHbIE HA TEPPUTOPUM panoHa,



ropofa, a Takke Ha py4bMm.

PykoBoacTBOM Mpu Bbigaye paspelleHuin Ha CcreuuanbHoe BOAOMONb30BaHUE SABMASKOTCA CXEMbl
KOMMITEKCHOIO MCMONIb30BaHUSA M OXpaHbl BO4 M BOAOXO3AWCTBEHHbIE DanaHchbl, ydYMTbiBaloLWmMe MHTEpeChHI
BCEX BOJOMONb30OBaTENen M 3emrenonb3oBaTenen 1 onpeaensitolme OCHOBHbIE BOAOXO3AWCTBEHHbIE U
OpyrMe MeponpusiTUs, HanpaBfeHHble Ha YyOOBMEeTBOPEHVME MNepCrneKkTMBHbIX MNoTpebHocTen B BoAe
HaceneHns 1 HapOAHOIO XO3ANCTBA, a Takke Ha OXpaHy BOA.

BblgatoTca paspelueHus ToNbKo nocne CorrnacoBaHus BOAOMNOMNb30BaHUSA C opraHamm rocyaapcTBEHHOro
CaHWTapHOro Haa3opa M OpraHamu OXpaHbl pbIOHbIX 3anacoB (ANA pblBO-XO3ANCTBEHHbLIX BOOOEMOB).
Pa3spelueHnem yctaHaBnuBaloTCA NpefenbHble BENUYMHbI 0TOOpa BOAbI, UX U3MEHEHME B Te4yeHue roga,
cnocobbl yyeTa nogayn, pexum aKkcnnyaTauum Bogo3abopos 1 T. 4.

BoaHbIn 00bEKT MOXeET ObITb NPELOCTABIMEH B KPAaTKOCPOYHOE (0 3 NEeT), 4onrocpoyHoe (8o 25 neT) unm
BbeccpoyHoe (MOCTOSIHHOE) nofb30BaHve. [ns KOMMYyHanbHOrO BOOOCHAOXeHUs BOOHblE OOBLEKTHI
NpegoCTaBnATCA, Kak NpaBuno, B 6ecCcpoyHOe Nonb3oBaHuE.

KonnuyectBo BOAbl, KOTOpOe paspellaeTcs 3abupartb, 3aBMCMT OT KONMYEeCTBa M KayecTBa BOAHbIX
pecypcoB B faHHOM 6acceriHe u ux pacnpegerneHnsi No oTpacnsM HapoOAHOro XO35IMCTBa B COOTBETCTBMU CO
CXemMaMy KOMIMEKCHOr0 MCMONb30BaHMsA M OXpaHbl BOL W BOAOXO3ANCTBEHHbIMM GanaHcamu. WCToqHMK
BbIOGUPAOT C y4eTOM BbINOMHEHUS obwux TpeboBaHMM K COCTaBy W CBOWCTBaM BOAbl MOBEPXHOCTHbLIX
BOJOWUCTOYHMKOB Y MYHKTOB XO3SIMCTBEHHO-MUTHLEBOrO BOAOMOMb30BaHUA, cneuunanbHbix TpeboBaHum K
KayecTBy BOAbl, YCTaHOBMNEHHbIX [lpaBunamyn oOxpaHbl MOBEPXHOCTHbIX BOA, OT 3arpA3HEHUS CTOYHbIMMU
Bogamu (1975).

Kpome TOro, Boga B BbiOpaHHOM WCTOYMHWMKE HE [OJPKHA CopepXaTb BpefdHble BellecTBa (NepeveHb
KOTOpbIX BKMoYaeT 6onee 450 HaMMeHOBaHWI) B KOHLEHTpaUUSIX, NPEBbILLAOLLNX NPeaeribHO oNYCTUMbIE.

KauecTtBO BOAblI B peke OLIEHMBAKOT B CTBOPE, yAaNleHHOM OT Hamedyaemoro Bogo3abopHOro ctBopa Ha
paccTosiHne He MeHee 1 KM BbIlLe MO TEYEHWIO, a Ha HEMNPOTOYHbIX BOAOEMAaxX M BOAOXpaHWIMWaAx — Aa
paccTosiHue 1 KM B 06e CTOpOHbI OT Bogo3abopa.

CaHuTapHyl0 HageXHOCTb BblOPaAHHOrO WCTOYHMKA OLEHMBAKT C Y4YEeTOM €ro MepcneKkTUBHOMO
ncnonb3oBaHns. B cBA3WM ¢ 3TMM OQHOBPEMEHHO peLlalnTcs 3adayn co3gaHus 30H CaHWTapHOW OXpaHbl U
OYUCTKM CTOYHbIX BOA OT HACENEHHbIX MYHKTOB, MPOMBILWMEHHbIX MNPEeanpuSaTUA U Apyrnx OOBLEKTOB,
pacnonoxeHHbIX B baccerHe Bogocbopa.

Ecnv paHHbIN UCTOYHMK HE COOTBETCTBYET BbILIENPUBEAEHHbIM TpeboBaHusaM, a apyrue (6onee
HaOeXHble) UCTOYHMKM OTCYTCTBYHOT, TO, MO COrMacoBaHUIO C opraHamu [0CygapCTBEHHOro CaHWTapHOro
Haa3opa, WUCTOYHWK MOXET ObiTb MPUHAT NPU YCIOBUM BbIMOSIHEHUS [OMONHUTENLHBIX MEPONpPUATUN,
obecneynBatoLLMx Nogavy BOAblI NOTPEOUTENAM C Ka4eCTBOM, COOTBETCTBYOLWMUM TpeboBaHuam FTOCT 2874
— 82.

lMokasaTenb cocTaBa u CBOMUCTB Boabl  LleHTpanmM3oBaHHOE M HeueHTpanmM3oBaHHOE XO3SNCTBEHHO-
NMUTbeBOE BOJOCHADXeHMe WU BOoJOCHabXeHne NULLEeBbIX
npeanpusaTum

CogepxaHne B3BELLEHHbIX BeLLECTB 3a [lonyckaeTcsi yBenvmyeHne He Gornee, yem Ha 0,25 2/m’. Ons

CYeT 3arpsi3HeHNs CTOYHbIMW BOAAMM BOAOEMOB, cogepXawux B mexeHb 6onee 30 r/m® NPUPOAHBLIX
MUHeparnbHbIX BeLecTB, — B npegenax 5 % aTnx BennyumH

CkopocTb BbinageHus B3Becen He gonyckaetcsa 6onee 0,4 MMm/C A4nst NPOTOYHBLIX BOAOEMOB U
6onee 0,2 Mm/c oNs BOOOXPaAHUNULL

lMnaBarowume npumecu (BelecTsa) He ponyckaloTca Ha MNOBEPXHOCTM BOAOEMOB MaBaloLLme
NNeHKn, MATHa MWHEeparnbHbIX Macen, CKOMMeHne Apyrux
npumecen

3anax v npuBekyc He ponyckaetcss WMHTEHCMBHOCTb 0Oonee 2 6GannoB npwu
HenocpeaCcTBEHHOM MCMOMNb30BaHUM UMM NPy NOCNeayLwem
XIOpMpoBaHUn

Oxpacka He pomkHa obHapyxwusaTbcsa B cTonoduke 20 cm

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

CMyCKa CTOYHbIX BOA MakcumarbHOW TemnepaTypos Boabl netom He pgomkHa

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

o 3

MuHepanbHbIN cocTaB He gomkeH npesbiwaTth nNo nnotHoMy octaTtky 1000 r/m”, B TOM
yncne xnopugos 350 r/m®, cynbcpatos 500 M

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

Kucnopoga oTo6paHHOM Ao 12 4 gHsA

Broxmmunyeckas noTpebHoCTb B BlrNKnonH npu 20 °C He gomxkHa npesbiwaTth 3 M

kncnopoge (Br1K)



ApnosuTbie BelllecTBa He foomkHbl coaepaTbCsi B KOHUEHTPaLUSIX, MOTYLLUX oKasaTb
NpsiMO UNN KOCBEHHO BpeaHoe AEeNCTBME Ha OpraHusM 1 300-
pOBbE YerioBeka

Bo3byguTtenu 3abonesaHui He pomkHbl copepxaTbca. CTOYHblE BOAbl, coAepXkaiwime
Bo3OyauTenen  3aboneBaHwW,  OOMXKHbI  MNoABepraTbes
obes33apaxvBaHuio nepeg cnyckom B BogoeM. Metoapl
obe33apaxvBaHuss W NPeLBapUTENIbHON O4YUCTKU  LOIDKHbI
CornacoBbIBaTbCSl C OpraHaMy CaHUTApPHOro Haasopa B KaX-
[OM OTAENbHOM cry4yae

Mo paHHbIM BoAHOro kagactpa, no Tepputopun CCCP npoTekaeT OKono 3 MIH. peK, UMELLmX
CYMMapHYIO MPOTSHKEHHOCTb NpuMepHO 10 MAH. kM. M3 HuX nuwb 4114 pek umetoT anvHy 6onee 100 Kkm,
Bce ocTtanbHble (95 % no NpOTSXKEHHOCTW) OTHOCATCA K KaTteropum Marnbix pek. Toneko B PCOCP
HacunTbiBaeTcsa okorio 130 ThiC. ManbIx pek NpoTsKeHHOCTbo 10 — 200 KM, n3gaBHa SBNSIOLLMXCA UCTOYHM-
Kamy BOOOCHabXeHns ropo4oB M APYrMx HacemneHHblX NyHKTOB. [ns oTAenbHbIX pernoHoB (Hanpumep, 0-Ba
CaxanvHa) marnble peku OCTalTCH eQUHCTBEHHLIMU MCTOYHMKaMy BOOOCHabXeHMs. Ha HuX yxxe nocTpoeHo
N NPOOOIKaeT CTPOUTLCS MHOXECTBO BOAOXPAHUIULLHBIX U MHbIX BO403a00poB. TOMBKO B MENMOPATMBHbLIX
Luensx B 30HE HeyCTOMYMBOro 3emnegenus esponenckon Tepputopum ctpadbl (ETC) Tpebyetca cosgaTb
OOMNOMNHUTENBHO NPUMEPHO 8 ThbIC. BOAOXPAHUNULL, CO CPEAHUM OOBHEMOM 2 MIH. M™.

Ocoboro BHMMaHWUsI 3acnyXMBaeT BOMPOC OCTAaTOYHOrO CTOKa Mnpu OTOOpe Boabl M3 Manbix pek. B
NnpakTuke M3BECTHbl MHOTOYUCIIEHHbIE haKTbl MOMHOMO OTOOpPa BOAbLI M3 MOBEPXHOCTHLIX UCTOYHUKOB, YTO
Brneyet GonbluMe OCroXHeHMs B obecrnevyeHun BOLOW HWXKepacnonoXeHHbIX noTpebutenen. BenuunHa
MUHMMarbHOrO CTOKa HWXKe Bogo3abopa AMKTYETCA He TOMbKO crneumarnbHbiM BOAOMONb30BaHMEM, HO U
HeOOXOAMMOCTBIO  OXpaHbl  OKpyXarwLen npupodHon cpegbl. Beepenne [lpaBun  cneumansHOro
BOAOMOMb30BaHNS  YMOPSAOYMIIO pELUEeHWEe MHOMMX BOMPOCOB, TEM HE MeHee HenpeaBuaeHHble
obcTosaTenbCcTBa, HebnaronpusaTHOe co4veTaHue MPUPOAHO-KIUMATUYECKMX (aKTOpOB W Ap. Hepeako
NPUBOAST BCE Xe K BONbLUMM OCMOXHEHVAM B BOAOMNOMb30BaHMW. [103TOMy yxKe Ha cTagum NpOEKTUPOBaHMWSA
BOJ03ab0pOB BaXXHO MpOaHanM3npoBaTb Ha HWXEPACMNONOXEHHOM y4acTKe pekn Kpome BoaonoTpebreHuns
TakKke 1 yCrnoBusi HepecTa pbibbl 1 pa3BUTUA MOSOAM, COXPAHEHMS U BOCNPON3BOACTBA BOAHbLIX KUBOTHbIX U
BOAONMaBaKLWMNX NTUL, LEHHOW BOOHOW PacTUTENbHOCTU U NPUOPEXHBIX NECHbIX MacCUBOB, Menvopauum
CENbCKOXO3ANCTBEHHLIX 3EMENb, pa3baBneHns 1 CaMOOYMLLLEHMS CTOYHBLIX BOA U T. 4.

OnurenbHOe 1 NOBCEMECTHOE UCMOSMb30BaHNE ManblX pek Ars BoOOCHAOXeHUs1 No3Bonunio BelpaboTtaTb
TpaguUMOHHbIE MeTOoAbl OTOoOpa BOAbI M3 HUX M TUMbl BOA03abOPOB C y4ETOM pEernoHanbHOM crneundukn
nctouHnkoB: Ha KaBkase, KpaiiHem CeBepe, B [NpumMopbe, Ha CaxanuHe, Kamuyatke u gp. XapakTtepHo, 4To
noyTW BCerga Ha aTux Bogo3abopax yny4lleHne KayecTBa BoAdbl COYETAETCS C yNydlleHMeM TEXHOMOMMMN ee
oTbopa.

2. Bbi6op nctoyHMka BogocHabxxeHMs u oleHKa ycnoBum 3abopa Boabl

XO3ANCTBEHHO-NMMTEEBOE BOAOCHAOXKEHME HACENeHHbIX MYHKTOB [OOJMPKHO WCKMAYaTb MNpsiMOe  WIu
KOCBEHHOE BpefHOe BO34eNCTBUE BOAbl Ha 300poBbe noaen. CrnegoBaTensHO, NEPBOCTENEHHOE 3HAYEHNe
npu BbIbOpe MCTOYHMKA MMeeT kavecTBO Boabl. PadymeeTtcs, 4To AeBUT UCTOYHWMKA (MMM HECKOSbKNX
WCTOYHMKOB) NMPU €CTECTBEHHOM €ro CTOKe UInun perynmpoBaHumn JormkeH obecneunBaTtb NoTpebHOCTL B BoAE
C Y4eTOM MNepcrneKkTMBHOro pocta BogonoTpebneHus. CornacHo TOCT 17.1.3.03 — 77 (c u3m.) «OxpaHa
npupoabl. vgpocdepa. [lpaBuna BbiGOpa W OUEHKM KavyecTBa WCTOYHMKOB LIEHTPanvM30BaHHOIoO
XO3ANCTBEHHO-MUTLEBOrO BOAOCHAOXEHMAY, NpeanodTeHne Bcerga OTOAAeTCs MNOA3EMHbIM UCTOYHMKAM.
[MOBEPXHOCTHBIE UCTOYHWMKX WCMOMb3YT ANS XO3SWCTBEHHO-MUTLEBOINO BOOOCHAOXEHUS TONbKO MoOcne
pasBedkM MOO3EMHBbIX  WUCTOYHMKOB  (OTCYTCTBMSI  €CTECTBEHHBIX WX  PEecypcoB, YCTAHOBIIEHMS
HebnaronpuATHLIX MMOPOreosiorMyecknx YyCrnoBun, HegocTaTouyHoro gebwta u gp.). lNMpu HegocTaTtovHOM
aebvte noa3eMHOro UCTOYHMKA nepexoay K NpsiMOMY MCMONb30BaHMIO NOBEPXHOCTHBLIX MCTOYHMKOB AOIDKHO
npeaLwecTBoBaTh rybokoe udyvyeHne BO3MOXHOCTN MCKYCCTBEHHOIO MOMOMHEHNS NOA3EMHbIX BOA.

MpuHuMn BbIGOpa WCTOYHUKOB BblpaboTaH ANUTENbHBIM  MPEeALEecTBYIOWNM  OMbITOM  pa3BUTUSA
LEHTPann3oBaHHOIO XO35IMCTBEHHO-NMUTBEBOrO BOOOCHAOXEHUSA. MN3BECTHO, 4TO B OGONbLUMHCTBE HaLUMUX
ropooB nepBOHaYanbHO LEHTpann3oBaHHOE BogocHabxeHue 6asnpoBanocb Ha NOA3EMHbIX UCTOYHMKAX,
O[HaKOo No Mepe pocTa BOAOMOTPEONEHNsSI U UCTOLLLEHMS 3aMacoB NOA3EMHbIX BOS, OCYLLECTBMAINCSA NEPEXOL
(4aCTUYHBIM MNN  MNOSHbIA) K MOBEPXHOCTHLIM WCTOYHUKAM, 4YTO MOXHO MpocneauTb Ha npumepe
BogonpoBogoB Mocksbl, Kanyru, Tynbl, KanuHuHa, BapHayna, XabapoBcka, MaragaHa n gpyrmx ropogos.
[MpoBOAMMBIN OQHOBPEMEHHO C 3TUM MOUCK MOA3EMHbLIX BOA BO MHOMMX cryyasax (Hanpumep, B [OpbKOM,
Kynbbiwese, Bnagnmupe, KemepoBe, Tomcke, lNeTponaenoBcke-KamyatckoM v Ap.) NO3BONUI BbISBUTb
fonblumne 3anacbl NoA3eMHbIX BOA, Onarofapsi YeMy OCYLLECTBMEH YACTWUYHBIM nepexod K Mog3eMHbIM
UCTOYHMKaM. TakMm 06pasoM, CHOXUIINCb CUCTEMbl BOAOCHAOXEHWs C PasHOTUMHBIMA UCTOYHUKaAMM
NUTaHWs, OTNMYaLWNECH BbICOKON MaHEBPEHHOCTbLIO U HAAEXHOCTbIO.

B camom Hauane cTtpouTenbcTtBa Bogo3abopa (Ha cTaguMuM BbiboOpa WMCTOYHMKA) HEOOXoOAMMO 3HaTb
rMOPONOrMYECKNA PEXUM PEKU, MO3BONSAIOLLNA OLEHUTb HE TONbKO BO3MOXHOCTb BecnepebonHoro otbopa



Tpebyemoro konmyectBa BOAbl, HO M OCODEHHOCTU TEXHONOMMM €e Oo4YucTku. B atonm cBasm cnepyet
nonb3oBaTbCsl U3BECTHOM Knaccudukaumen pek, caenaHHon b. [1. 3aMkoBbIM M OCHOBAHHOW Ha CBSI3W WX
pexvmMa (BHYTPMrogoBoOro pacripefenieHvs ctoka) ¢ knumatom. 1o xapakTepy BOAHOIO pexunma BCe PeKu
CCCP c HesaperynmpoBaHHbIM CTOKOM pasfdensitoTCa Ha TpU OCHOBHble, rpynnbl (puc. 1): | — peku ¢
BeceHHMM nonoBoabem; Il — ¢ nonosogbem B Tennyto Yactb roga; |ll — ¢ naBogoyHbIM pexxumom. Peku | n
Il rpynn xapakTepuayoTca NOBTOPSIOWMMUCS M3 roda B rod 60nbwmnmMmu pacxogamu BoAbl B BECEHHe-NEeTHUN
nepuog pasnuyHor NpoaoIPKUTENbHOCTU. B ocTanbHoe Bpems roga HabnogaeTcs HU3KMIN (MEXEHHbIN) unu
HECKOJIbKO MOBbILWEHHbIW CTOK, MHOrAa CO cryYyanHbiMu nasogkamu. Pekn Il rpynnbl oTnnyaloTcs peskmumm
KpaTKOBPEMEHHLIMWU, HO 4YacTO MOBTOPSALIMMUCA MaBOAKAMM W ManbiM CTOKOM B MEXNaBoOKOBble
nepuoael.

BHyTpn aTux rpynn BbligensaioT 10 TMNoB pek. | rpynna pek Aenutcs Ha 5 TUMOB COOTBETCTBEHHO
pervoHam, rge ToT UM MHOW TUN pek Hambonee pacnpocTpaHeH. |l rpynny noapasgensioT COOTBETCTBEHHO
Ha 2 n lll — Ha 3 Tnna. OTnNUUMTENbHbIE MPU3HAKM KaXXOOro Tvna pek BuAaHbl M3 puc. 1. Hanbonbluee
pacnpocTpaHeHNe NMEIOT PEKN C BECEHHUM NMONOBOALEM. B HMX, B 3aBUCUMOCTM OT NX BEMWYMHBI U panoHa
pacnonoXeHusi, B Te4eHne BeCEeHHero nonosodps (npu TasHum cHera) npoxoauT 50...100 % rogoBoro cToka.
XapaKkTepHble 4YepTbl pexmnma peKk COXPaHAKTCA Ha BCEM MX MPOTSHKEeHUM TONbKO Torga, Korga Bechb
BOAOCOOPHbIN BaccenH HaxoauTcs B OAHOM naHAwadTHOM obnactm u pexuMm pek dopmupyeTca nog
BMAVSHNEM KIMMaTUYeCKMNX (PaKTOPOB, M3MEHSIIOLLMXCS NULIb BO BpeMeHU. B NpoTMBHOM cryyae peka MoxeT
UMETb Pa3HOTUMHBIN PEXWUM, YTO XapakKTEePHO OIS KPYMNHbIX PekK.

[ns X03ANCTBEHHO-NMMTHEBOTO BOAOCHAOXEHUS BaXKHO W TO, KAKOW TWUM MUTaHUS UMeEET TOT MIN MHOM
NCTOYHUK. TUNbl pek No nctoyHmkam nutadua (no M. U. JleBoBu4y) npuBeeHsl B Tabn. 1.

3HaHVe pexvMma WUCTOYHMKa no3BonseT 6onee oO6OCHOBAHHO MOAOWTM K pPeLUeHuIo 3aJayn yCTpOMCTBa
Bogo3abopa, a Takke OLEHNTb yCroBus oTbopa Boapbl M paboTbl BOGOOYUCTHOM CTaHLINN.

Ta6bnuua 1. Tunusauusa pek No UICTOYHMKAM NUTAHMUA

Twvn nuTaHus CumBon PaiioHbl NpenMyLLeCTBEHHOIo
pacnpocTpaHeHus.

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

MpeumywectBeHHO  cHero-[ S > 50 % EBponeinckas uvacte CCCP, 3anagHas

BO€E Cwnbunpb, ceBepO-BOCTOK a3naTCKom YacTu
CCCP

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

MpenmyLiecTBeHHO aox-[R >50 % OanbHnin  BOCTOK, HeKOoTopble panoHbl

nesoe 3akaBkasb4, GaccenHbl JleHbl "
MHaurmpku

MpenmyLLecTBEHHO nef-|G > o5 9 BbicokoropHble  panoHbl  KaBkasza u

(o] -

HUKOBOE CpegHen Asunn

CwmewaHHoe, HO npeobna-|S<50% MpubanTuka, npearopHble panoHbl

[JaeT cHerosoe CeBepHoro Kaekasa, Antas, CasH,
BacceltH JleHbl

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

-negHUKoBoEe G<25% ["opHble panoHbl AnTas

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

MpumeyaHune. S — cHeroBoe nNuTaHue, R — poxaesoe, G — negHukosoe, V — nogsemMHoe.
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Puc. 1. N'pacduku pexxuma peku (no 6. [1. 3ankoBy)

Hapsagy ¢ pexvmom crtoka 6onblioe 3HadeHve ansg 6ecnepeboriHoro otbopa BoAbl MMEET pPexum
YPOBHEW, HAHOCOB W LUYroneaoBbin pexum pekn. Pexxum ypoBHeln peku obycrnoBnvBaeTcs npexae BCero
N3MeHeHMeM ee BOOHOCTW, B pe3ynbTaTe 4ero Ha GonblIMHCTBE pek HabniogaeTcs CXOACTBO rpadhvKoB
konebaHusi ypoBHeN 1 pacxodoB. Ha oTaenbHbIX y4acTkax aTa 3aKOHOMEPHOCTb MOXET HapyLlaTbCs U3-3a
Mopdponornyeckmx ocobeHHoCTeN NoMMbl U pycna. Ha ;yCTbeBbIX yyacTkax pek, roe okasblBaloT BMMSHME
CrOHHbIE U HAaroHHbIE TEYEHWs, MPWIUBLI U OTNMBLI U T. [., YPOBEH-HbIA PEXUM UMeeT CBOeobpasHbIii
xapaktep. CyllecTBeHHOe BMUSIHWE HAa YpPOBEHb BOAbl OKa3blBAET TaKXKe LUYronefoBbll pexuM peku. B
npeanefocTaBHbIN NEPUOL MPOMCXOAAT KorebaHWs YPOBHS CO CIIOXKHOW 3aKOHOMEPHOCTbLIO, He CBSI3aHHbIE C
BOOHOCTbLIO MCTOYHMKA.
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Puc. 2. I'pacdmkn konebaHnsa ypoBHs B Bonre oo crtpoutenbctBa BogoxpaHunuu, (a) n nocne
ctpoutensctBa (6) (no M. WN. NlbBoBuuy) 1 — KanuHuH; 2 — AHpgponoB; 3 — flpocnaBnb; 4 —
FNopbkun; 5 — BsAsoBble; 6 — TeTown; 7 — KynbbiweB; 8 — CapartoB; 9 — Bonrorpan; 10 —
AcTtpaxaHb

B pesynbraTte cTpoMTenbCTBa BOOOXPAHMUITULL, CYLLECTBEHHO U3MEHWIICS MMAPONOrM4ecknii pexxum Bonru,
OHenpa, fona, Kambl, O6u, EHucesn, Adrapbl, Wptbiwa, Kypbl v gpyrmx pek, 4to notpebosano
PEKOHCTPYKLUUN MHOTMX paHee MNOCTPOEHHbIX BOO03abopoB, NomMcCKa HOBbIX PELUEHU YCTPOWCTBa U
aKcnnyaTaumm BoAOMPUEMHBIX COOpYXeHu. NMpu KackagHOM 3aperynupoBaHuM CTOKa YPOBEHHbLIN PEXUM
npeTepnen 3HauyMTernbHbIE U3MEHEHUSA Ha BCEM MPOTSXKEHUN peK, YTO BUAHO Ha npumMepe Bonru (puc. 2).

Puc. 3. 3aBucumoctb pacxoga B3Be-
WEeHHbIX HaHOCOB Ry (Tbic. Kr/c) oT pacxopa
‘?P I BoAbl Qp (Tbic. M°/c) O6M y Canexapaa
: P
$4
J¢ 7 >
Sl :
% HY L
12
7 ¥
G4 08 12 16 2 24 28 K,

Mpu ycTpoiicTBe BOA03abOPOB AN XO3AMCTBEHHO-MUTLEBOrO BOAOCHaGXEHUS OObIYHO pelualoT aBe
3agayun: obecneveHne GecnepeboniHoro oTbopa BoAbl U NOTPeOHOro ee kadecTBa. bonbluoe npakTuyeckoe
3Ha4YeHWe 30ecb WMEeT Co3JaHue YCroBUA [ONs BbICOKOrO kKadyecTBa Boabl Ha Bogosabope, W,
crnepoBaTenbHO, BO3HMKAET HeobXoauMOCTb FnyboKOro aHanmsa pexuma HaHocoB (MYTHOCTWU) BOAbl B
nctoyHukax. Kak maBecTHo, Bombluas 4yacTb TBEpPOOrO CTOKa PEK MPOXOAMT BO BPEMSI MOSIOBOAbS U
NaBOAKOB. XapaKkTepHbIM, OCOBEHHO ANsi PaBHUHHbIX PEK, SBMNSIETCS OMNEpPeEXeHMe BO BPEMEHM HapacTaHusl
pacxoga HaHocoB R, MO cpaBHEHMIO ¢ pacxodom Bogbl Q,. Ha puc. 3 npuegeH rpadmk dpyHkuum Ry = f(Qp)
ona O6bm y Canexappa. Kak BMOHO MO XpOHOMorMyeckomy rpaduky, B Hayane naBogka (B Mae)
yCTaHaBnMBaeTcs npsiMas NpornopumnoHanbHas 3aBMcUMocTb Mexay RH 1 Q, ¢ 6onee MHTEHCUBHBLIM POCTOM
pacxofa HaHocoB (dQydt>Q; dRy/df>0), 3aTem (B UIOHE) C yBENMYEHNEM CTOKA BOAbI PacXO[ B3BELUEHHbIX
HaHOCOB MOYTU He u3meHseTcs (dQ,/dt>Q; dRy/dt = consi); B nocnegytoLiem (B uone) npy OTHOCUTENBHO
YCTOMYMBOM CTOKE BOAbl pacxof HAHOCOB pe3ko yMeHbliaeTcs (dQy/dt&const; dRn/df<Q). Ha cnape
naBofKa pacxof BoAbl yMeHbLIAETCH 3HauUMTerNbLHO ObICTpee, YeM pacxof HaHOCOoB (dQ/di<Q; dR/dt<0).
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Puc. 4. PacnpegeneHne MyTHOCTM No rnyGuHe peku B 6bLITOBOM CTBOpe
a — HacbILWEHHOCTb HAHOCaMM NMPUAOHHOTO CNosi; 6 — YMeHbLUEeHMe HaCbIWEeHHOCTU Mo ryouHe;
6 — paBHOBeNMKas HacbIWEeHHOCTb
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Puc. 5. Illepotepmunyeckne npouecchl B HUXKHeM bbede

a — HoMepa yvyacTkoB; 6 — oOpa3oBaHuMe neasiHoro MOKPOBa; 8 — W3MEeHeHWe cpeaHewn
TeMnepaTtypbl BOAbI N0 ANUHE; 2 — pacnpegeneHne TemnepaTtypbl Boabl No. rnybuHe

[nsa KpynHbIX peKk xapakTepHo To, 4YTo B ha3e nmogbemMa NosioBoAbs pacxon HAacOCOB YBENUUMBaETCH B
OCHOBHOM 3a CYET MenKo3epHUCTbIX dpakuun (d<0,05 mm), mocTynawowux c OGnmxanwmx y4yacTkoB
BogocOoOpa Npu MHTEHCUBHOM CHerotasiHun. Ha nuke nonosoaps, Korga MakCManbHO MHTEHCUULMPYIOTCA
pycnodopmMumpytoLLme NpoLecchl, B COCTaBe B3BELLUEHHbIX HAHOCOB NpeobnagatoT Yactuubl ¢ d>0,05 mm. Ha
ManbIX pekax BECEHHUN NaBOAKOBbIA CTOK (hopmupyeTcs 3a cHeT eANHOBPEMEHHOIO CHEroTagHnsa Ha BCen
nnowaan sogocbopa, B pesynbTare Yero NnpoMCcXoauT CoBnageHne BO BPEMEHW pacxoda HAaHOCOB C MUKOM
nonosodpbs. OnncaHHasa CBA3b pexrMa HaHOCOB He OCTaeTCs HeM3MEHHOW U3 roga B rod, oHa He sBnsdeTcs
OOVHAKOBOMN W ANS Pa3fUYHbIX Y4aCTKOB KPYMHbIX peK. Tem He MeHee 3Has 06LLyl0 3aKOHOMEPHOCTbL CTOKa
HaHOCOB, MOXHO Gonee 06OCHOBaHHO MPWHATL TMN BOAOMPUEMHUKA, BbiOpaTb MECTO €ro pacrionoXeHus,
onpefenuTb Haunyyluii pexum oTbopa BOAbl W, YTO OCOOEHHO BaXHO, OUEHUTb TEeXHONorndyeckune
OCOBEHHOCTU €€ OYUCTKM.

BonblWON NpakTUM4YecKkMn MHTEpec, B 4YaCTHOCTWU, ONA pelleHVs 3adadyn BbICOTHOIMO pacronoXeHus
BOLAOMNPMEMHUKA M OYUCTKU BOAbl NPEACTaBNseT TaKKe YCTaHOBMEHUE 3aKOHOMEPHOCTU W3MEHEHMS
MYTHOCTW Mo rnybuHe peyvHoro notoka. [pvBedeHHble Ha puc. 4 anpbl OTHOCUTENBbHOW MYTHOCTWU BOAbI
(pi/Pep) MO rNy6uHe (y/H) mpu ckopocTn notoka Vv, (MO JaHHbIM [mMaponpoekTa) ABnsTCA Hambonee
XapakTepHbiMK. Yalle Bcero peku Halwen CTpaHbl COOTBETCTBYKOT 3aKOHOMEPHOCTU a, Mpu KOTOPOM
fonbllasg 4acTb B3BELUEHHbIX HAHOCOB TPAHCMNOPTUMPYETCA B NPWOOHHOM Croe U, crnegosaTenbHO,
BOAOMNPUEMHbIE OTBEPCTUSA AOMXKHbI OblTb PACMNOMNOXeHbl KaKk MOXHO Bbllle OT AHa Peku. Tun 8 CcooT-
BETCTBYeT pekam C o4YeHb Menkumm HaHocamm (d=0,05.., 0,01 mm) n ¢ 3auneHHbIM pycrnom. BeicoTHoe
pacrnonoXxeHve BOAOMNPUEMHMKA B 3TOM Crflydyae He OKasblBaeT CYLEeCTBEHHOro BIIMSAHMSA Ha Ka4yecTBO
3abupaemon Bogbl. Tun 6 (NMPOMEXYTOYHbIA) COOTBETCTBYET pPeEKaM, pycna KOTOPbIX CIOXEHbI
KPYMHO3EPHUCTBIMKU  anmioBUAnNbHbIMU - OTIIOKEHUSIMA N KOTOpblE  TPaHCMNOPTUMPYIOT B OCHOBHOM
mMernkoaucnepcHble HaHockl (d<0,05 mMm).

OcHoBHble dha3bl NEAOBOr0 pexnma pek (3amepsaHune, NefocTaB M BCKPbITME) HA Pa3HbiX pekax umetoT
pasnuyHy0 NPOLOIPKUTENBHOCTL, CTENEHb NPOSIBNEHNS U BO3OENCTBUS Ha BO403abopHble coopyxeHus. Mo
XapakTepy efoBoro pexuma pasnuyatot 12 TMnoB KpynHbiX pek: EHucerickun, JleHckun, bankanbckun n ap.
[MoaToMy, 3Has TWM MCTOYHMKA, MOXHO OLEHWTb XapakTep LWyronegoBbiX MPOLECCOB M ycrioBus 3abopa
Boabl. OOgHAKoO B KaxkOOM KOHKPETHOM Criyyae MPOEKTUPOBaHMS W 3Kcnnyatauunm Bogo3abopoB Hago
NpOBOANTbL HaTypHble HabnaeHNs.

Bonblwyo cneundrky MMeT LWyroneaoBble MNpouecchl B HWKHUX Obedax nnotvH. Ha ocHose
uccneposaHun BHUWNI [34] sgecb BblgensioT Tpy BUaa NegoTEPMUYECKOrO pexnumMa U COOTBETCTBEHHO 3TUM
pexumamM HWxHUA 6bed pasgensioT no anvHe Ha 5, 6 nnn 10 yyacTkoB (puc. 5) ¢ xapakTepHbIMU AnS HUX



npoueccamMn n 3aKOHOMEPHOCTAMU U3MEHEeHUA TemnepaTtypbl BOAbI. Kak BmaHo, HaMbonee onacHou Ans
pa60TbI BOD,0386OPOB ABJIAETCA 30Ha, OXBaTbiBaeMasd y4aCTkaMu 6n’7.

FMABA IIl. YCTPOUCTBO BOJO3AE0OPOB

3a nocnegHve OBa OECATUNETUS B cUCTEMAX KOMMYHamnbHOIMO BOAOCHaOXEeHWsi MOoYTM BCEX FOPOAOB
PCO®CP nocTpoeHbl unuM peKkoHCTpyMpoBaHbl BOA03a0OpHbLIE COOPYXEHMSI pasnuyHbIX TunoB. B
GonblUMHCTBE BOA03abOpbl M3 MOBEPXHOCTHLIX WCTOYHWKOB CTPOWSIUCH C PYCROBbLIMW 3aTOMSIEHHBLIMU
BOAOMPUYEMHBLIMI OFONIOBKaMU, HauGomnee KpymnHble U3 HUX (MPOW3BOAUTENBHOCTbIO A0 500 Thic. MY/cyT 1
bonee) — B Kywnbniwese, MNopbkom, CapatoBe, YnbsiHoBcke, epmu, TiomeHn, XabapoBcke U Opyrux
ropogax. LLlnpokoe BHegpeHVe Nony4unu KoBLUOBbLIE Bogo3abopsl (puc. 6), NOCTPOEHHbIE B 3TOT Nepuos B
cMcTeMax KOMMYyHanbHOro BodocHabxeHuss Poctoa-Ha-[oHy, Owmcka, Hosocubupcka, bapHayna,
KemepoBo, JleHnHcka-Ky3aHeLkoro n gpyrmx ropogos, a Takke MPUNMOTUHHBIE U BOAOXPaHUMNULLHbIE BOOO-
3abopbl (puc. 7) B lNeH3e, CBepanoscke, YensbuHcke, Pybuoscke, NpokonbeBcke, Bnagnsoctoke 1 T. 4. Ha
3TMX Bogo3abopax npMMeHeHbl Hanboree COBEpLUEHHbIE KOHCTPYKLMU BOOONPUEMHUKOB, 0O0pydoBaHue u
TexHonorus, bnarogapsa Yemy OOCTUrHyTa BbICOKas HAAEXHOCTb NX paboTbl.

Puc. 6. CTpontenbCTBO KOBLUOBOro Bogo3abopa Ha p. ToMb

1. Ponb Bogo3abopoB
B CUCTEeMaxX XO3AMCTBEHHO-NMTLEBOro BOAOCHAabXeHUs
M NPUHLUMNbI UX pasMeLleHuns

Bonosabop siBnsieTcs nepsbiM 3BEHOM CITOXHOW CUCTEMbI BOAOCHAOXeHUsi, obecneymBatoLMm nuTaHue
BCEX BOLOMNO-TpebuTenen. 3aHnmas rofioBHOE MOSIOXKEHME B CUCTEME, BOA03abop umeeT onpenenstoLLyto
pornb B ee (pyHKLMOHMPOBaHUN.

CoBpeMeHHbIN Bogo3abop Ang BOAOCHaGXEeHWMS KPYmnHOro ropoga npeactaBnseT COBOM CroOXHbIN
KOMMIEKC WHXEHEPHBbIX COOPYXEHWI, OCHALLEHHbIX SHEPreTUYEeCcKMM M MeXaHU4yeckuM oGOopyaoBaHMEM,
CMCTEMOI aBTOMATUYECKOTrO U TENeMeXaHW4eckoro yrnpaBneHusl, CTOMMOCTb ero gocturaet 2...5 MrH. py6.
Takon Bogosabop porkeH paboTatb GecnepebonHo Mpu nobbIX ycrnoBusix 3abopa BoAbl, CYLECTBEHHO
N3MEHSIIOLLMXCS MO Ce30HaM roga.

CynoxoncTBo, NecocnnaBsbl, LYroxon WM nenoxod, peskue konebaHuws ypoBHeW BoAbl, a Takke
HenpeaBuaeHHble OBCTOATENbCTBA HapywatT paboTy BogosabopoB. [axe Hebombluve HapyLlueHust
pexuma paboTbl Bogo3abopa BrekyT 3a cob0i KpynHble OCMOXHEHUSI B BOAOCHAOXEHWWN, aBapumn e MoryT
NMPUHECTU MaTepuanbHbIi yuwepo, MHOTOKpaTHO NPEBLILLAIOLLNIA CTOMMOCTb CaMUX BOA03abOPHbIX COOpPYXKe-
HUI. Mo3TOMYy CTPOUTENBLCTBO U 3KCNNyaTaumns BOA03abopoB 0653aTenbHO AOMKHBI COMEeTaTbCs CO BCEMMU
OpYyrumn BugamMm Bogonosib30BaHus.
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Puc. 7. NMnoTtnHa Ha Bogo3abope u3 p. Munacc 18

Y4yeHne o Bogo3abopax U3 MOBEPXHOCTHbIX MCTOYHMKOB, pa3paboTka MX KOHCTPYKUWA U TEXHOMOrMu
OblnM  3anoXeHbl MO CyLWECTBY TOMbKO B MOCHEPEBOSIOUMOHHBIA Nepuod. 34ecb MNoYTM MOMHOCTBLIO
OTCYTCTBYET 3aMMCTBOBaHME 3apy-.6exHoro onbita, nbo ycnoeus 3abopa Bogbl Ha pekax CCCP

3HaA4UMTENbHO CrOXHee, 4YeM Ha pekax 3anagHon EBponbl. Yxe B rogbl NepBov MATUNETKA Obinn
npoBedeHbl 3KCMEPUMEHTbI M HaTypHble WCCregoBaHWs MO OTKPbITbIM Bogo3abopam B Kysbacce wu
[oHbacce, Ha Bonre n T. 4., 4TO B 3HA4YMTENbHOW CTEneHn OOyCrnoBNMBaNoCh BbICOKMMWU Temnamu pocta
BogonoTpebneHuns. OcobeHHO OypHbIA POCT KOMMY-HanbHOrO BOAOMOTPEBNEeHNa nmen Mecto BO BTOPOW
NnonoBMHe Tekyllero cronetna 6Gnarogapsa MacCoOBOMY >KUITMLLHOMY CTPOUTENbCTBY B HALUEW CTpaHe W
KOPEHHOMY ynyJLleHunio BraroycTpoicTBa ropoaos.

Bce aT10 BneyeT paclwmpeHne macutaboB CTpoUTENbCTBA BOAONPOBOAOB B LEMNOM M KaKk COCTaBHOIO MX
3BeHa — BOAO3abopHbIX coopyxeHun. OyeBMOHO, M B OanbHENMeM WCXOA4A W3 O0XMAAeMoro pocTa
BogonoTpebneHns Oyaet Nnponcxooute MHTEHCMBHOE pa3BuTue Bogo3abopos. C pocTtom BogonoTpebneHms
MEHSIMUCb He TONbKO MacliTabbl 0TOOpa BOAbI M3 MOBEPXHOCTHBIX MCTOYHWMKOB, HE TOMbKO BO3pacTarno
4YnMcro BOAO3abopoB, HO (Y4TO OCOOEHHO CYLIECTBEHHO) -U3MEHANCS WX TWM, COBEPLUEHCTBOBANach
TEXHOMOMMsA C y4eToM cneunduki pek oTaenbHbIX PerMoHoB u TpeboBaHMn pblIBoOXpaHbl, yBENnYnBanach
BOAO3axBaTHasi CNoCOBHOCTb BOOOMPUEMHBIX YCTPONCTB.

C yKpynHeHuem (yBenMyeHMem MOLLHOCTM) BOA403abopoB Bo3pacTtalT TpeboBaHMs K HagexXHOCTU
(6ecnepebonHocTn) nx paboTbl, GO MHOMOKPaATHO YBENMYMBAETCH BO3MOXHbIA MaTepuarnbHbin yuepb npu
aBapuUMHbIX CUTyauusx, a ato TpebyeT B cBOW o4vepedb Bonee rnybokoro M3yyeHus rMAPOSIOTMYECKUX U
WHBbIX YCrnoBui 3abopa BoAbl, YCOBEPLUEHCTBOBAHWUSI KOHCTPYKUMIA M TexXHonormm Bogo3abopoB. bonblive
3KCMEPUMEHTbI U TEOpPETUYECKME pa3paboTkM B 3TOM 06riacTu, NpoBepka UX B HATYPHbIX YCIOBUSIX AatoT Or-
POMHLIN MaTepuan Anst obobuieHus mnccregoBaHuii, Gonee LIMPOKOro BHEAPEHWst B MPOWM3BOACTBO UX
pe3ynbTaToB.

C cospgaHvem Bogoxpanunuul Ha Bonre, Kame, OHenpe, O6u, EHncee, AHrape, co CTpOUTENLCTBOM
KPYMHbIX KaHanoB CyLLECTBEHHO M3MEHWUMCh YCITOBUSA (TEXHUYECKME N NPaBoBbie) 3abopa BoAbl, BO3HWKIU
KOMMIEKCHbIE pEeLUeHNs BOAOXO3AWCTBEHHOW Mpobnembl C y4eTOM pasnuyHbiXx BOAOMNONb3OBaTENEN:
XO3ANCTBEHHO-MUTLEBOE W TMPOMBILNIEHHOE BOAOCHabXeHune, rmagpo- u TEnnodHepreTuka, opoLlleHue,
pbl6oBOACTBO U T. 4.

BaxxHoe 3HayeHMe BCECTOPOHHEM OUEHKM WCTOYHMKOB XO3SNCTBEHHO-NMUTLEBOrO BOAOCHAGXEHUs
BblTEKAeT U3 TO-TO, YTO BbIBOP UCTOYHMKA, MecTa pacrnornoXeHus Bogosabopa Ha HEM U OTAANEHHOCTb
Bogo3abopa OT HaceneHHoro mnyHkTa B OOMbLION CTeneHn OTpaxarTcd Ha YCTPOWCTBE CUCTEMBI
BOLAOCHAOXeHMS B LENOM, Ha BCEX WHbIX BMAAX BOAOMOMb30BAHUSA M Ha BOOOOXPaHHbIX Mepax. o
CyLLEeCTBY BbIOOP TOro MM MHOFO MCTOYHUKA ANsl XO39NCTBEHHO-NMUTLEBOrO BOAOCHAOXEHUS yCTaHaBNMBaeT
CMUCTEMY BOLOMOSb30BaHNS M OCHOBHbIE MPUHLMMBI B3aMMOOTHOLLEHMS BOAOMONb30BAaTENEN C BOLHBIMU
obObekTamMn Ha Janekyl nepcrnekTuBy, n Tem bonee cenyac, Korga m3-3a 6ypHOro pocta ropooB, OCBOEHUS
HOBbIX TEPPUTOPUN, AKTUBHOIO 3KOJIOMMYECKOr0 BO3LAENCTBMS Ha MCTOYHUKM Bogo3abopbl npuxoauTes
yOansiTb Ha MHOrMe OEeCHATKM KMIIOMETPOB OT HacerneHHbIX NyHKTOB, Hanpumep B Pure, MiBaHoBe, MxeBcke,
BrnagmeocTtoke, CapaHcke 1 BO MHOrMx ropogax 3a pyboexom. Tak, ons BogocHabxeHus [Npary nocTpoeH
YHUKanbHbI BOO03abop B KOMMIIEKCE C MIIOTMHOW BbicOTOM 58 M, anuHon 620 M M BMECTUMOCTbIO
BoAoxpaHunuwia 264 MnH. m>. Mogaua Bogwbl C BoJo3abopa ocyLlecTBNAeTCa N0 CUCTeEME BOAOBOAOB U
noas3eMHOMY TYHHenNo Ha paccTosiHue bonee 70 kM. [Ing BogocHabxeHna XenbCUHKM NOCTPOeH BOAo3abop
C nogayen Bogpbl No NOA3EMHOMY TyHHeEr0 Ha 120 Km.

CTtpouTtenbCTBO BOJO3abOpPOB M BCEro KOMMSEKca [OfIOBHbIX COOPYXEHWW BogonpoBoga C
NPOW3BOACTBEHHBLIMW, aAMUHUCTPATUBHLIMU WU XXWUMbIMU 30aHUSIMU MOMMMO YUCTO CTPOUTENbHLIX paboT
BKIIOMaeT Hepegko MnepeceneHve Ha HoBble MecTa (M3 30Hbl 3aTOMMEHUSA) HacCerneHHbIX MYHKTOB,



03J0pOBIIEHNE TEPPUTOPUN, OBNECEHNE, CHATME PacTUTENBHOIO CIos, PAcHMCTKy pycen ManbiX BOLOTOKOB
n T.4. B KpynHbIXx ropogax CTpoOUTENbCTBO BOAO3abOOpPOB Hepeako [aeT Havano pasBUTMIO HOBOIMO
NpOM3BOACTBEHHO-aAMWHUCTPATUBHOIO KOMMJIEKCA M JKUIIOTO MOCEernika CO BCEN €ero MH@PacTpyKTypou
(Hanpumep, nocenkn Ha Bogo3abopax B Kemepose, NpokonbeBcke, HoBocmbupcke u 1.4.). CTpoUTENbLCTBO
Taknx BOo403abopoOB OCYLLECTBMASETCA He TONbKO Afs OOHOro ropofa, HO M AN HECKONbKUX HaCeneHHbIX
MyHKTOB, BK/tOYash CEIbCKOXO3AWCTBEHHbIE KOMMMEKChl W CenbCkue HaceneHHble NyHKTbl. Hanpumep,
Bogo3abop m3 Hesbl B JleHuHrpagckon obn. obecneuynBaeT Bogon ropoga [MywkuH, MaBnosck, MatymHy,
JlomoHocoB, KpacHoe Ceno 1 HeCKONbKO CENbCKUX HaCeneHHbIX MYHKTOB; 3anpoekTupoBaH Bogo3abop u3
Hona ansa PoctoBa-Ha-[loHy, HoBouepkaccka, bataiicka u T. g.

B cBsA3n c TepputopuanbHbIM NepepacnpesenieHnemM CToka pek W CTPOMTENbCTBOM  KPYMHbIX
BOLOXO3SIVCTBEHHbLIX CUCTEM (Hampumep, cucTembl Ha 6ase kaHanoB WpTbiw — Kaparanga, CeBepckun
OoHey, — [oHbacc m T. A.) NOCTPOEHO OOMbLUIOE YMCHO HOBbIX BOAO3abOpOB 06LLEro HasHayeHus:
KOMMYHarbHO€E, NMPOMBILLNIEHHOE U CENbCKOXO3SIMCTBEHHOE BOAOCHaOXEHME, a TakkKe OpOLUEHNE 3eMenb.
[onoBHoOM Bogo3abop Ha kaHane MpTteiw — KaparaHga uMeeT pacyeTHyt Npov3BOAUTENBHOCTb 75 m/c ¢
nogaven BoAdpl Ha pacctosiHne cabiwe 500 km, npuyem oT6op CTONb BOMbLLIOro pacxoda BoAabl U3 MpTbiwa
ocyulectBnsietcss 6e3 3aperynupoBaHus ctoka (6ecnnoTuHHbIM Bodo3abopom). Ha camom kaHane
NOCTPOEHO HECKOMbKO BOA03abopoB GeperoBoro tuna (COBMELLEHHbIX C HACOCHBIMU CTaHLMaMK), Hanbonee
KpynHble 13 KoTopbiX obecnednBaloT nogady Boabl B Oku-6acTtysckuin, KaparaHamHckmi n TemupTayckun
NPOMBILLSIEHHbIE  pavioHbl. CTPOMTENbCTBO 3TOr0  BOAOXO3AWCTBEHHONO KOMMMEKca coyetanocb C
MCMNonb3oBaHMEM W MoAepHu3aLuuelnn Bogo3abopoB HA MECTHbIX MaroBOAHbIX MCTOYHUKAX (MOA3EMHbIX U
NoBepXHOCTHbIX). 3a cyeT cbpoca Boabl M3 kaHana B p. Hypy u noctynneHua ee B CamapkaHackoe BO-
OOXpaHunuile OOCTUTHYTO YBeNnuyeHWe MNPOU3BOAMTENBHOCTM paHee MNOCTPOEHHbIX Bogo3abopoB. Huke
aTtoro BogoxpaHunuwa B 180 kM nNpeaycMOTPEH NMPUMMOTUHHBI BOO03abop AnA nojayn BOA4bl B payioH
[xeskasraHa.

MaccoBoe cTpouTensCcTBO BOA03abopoB 60OMbLLION NPOM3BOAMTENBHOCTM CTano BO3MOXHbIM Onarogaps
He TONbKO HOBbLIM TEXHOJIOTMYECKMM CpeacTBaM, HO U BbIMYCKY MOLLHOTO HACOCHO-3HEepreTu4eckoro
o6opynoBaHns, 3anopHOW U perynupyowen apmaTtypbl, CPeACTB ynpaBreHns n asTomaTuku. HamedeHHas
0o 1995 r. peanusaumsi nnaHa nepebpoCckM 4acTM CTOKa CeBepHbiX pek B GaccenH Bonru, cosgaHune B
nocneayLlemM Ha 3Ton ocHoBe EQuHON BogoX03anCTBEHHOW cucTeMbl eBponerickon Yactu CCCP noenekyT
n3MeHeHne ycnosun 3abopa BoAbl WU, cnegoBaTenbHO, HEO6XOAMMOCTb CTpouTenbCcTBa 60MbLWIOro Ymcna
HOBbIX U NepeycTponcTBa AeNCTBYOWUX BoAo3abopoB. Bce 310 AONONHUTENBHO AMKTYET HeobXxoaumocTb
JeTanbHoro n3yyeHus Bogo3abopos, aHanmaa ux padoTbl 1 0606LLeHNs onbITa.

Puc. 8. Cxema KOMMIIEKCHOro perynu-
poBaHMa wmanbix pek (no C. B. bonb-
wuHckomy, 0. IN. BennyeHko u Ap.)

1 — wmaructpanbHbi KaHan; 2 — 4 —
coegnHeumnsa; 5 — 7 — HanuBHble BOAO-
XpaHunuwa; 8 — 10 — pekun; 11 — 19 —
cTBOpbl; 20 — 22 — AucneTyepckue NyHKTbI;
23 — 25 — BOJOCOPOCHbIE COOPYXEHUA

MaccoBoe ucrnonb3oBaHWe pek, OCOBEeHHO ManblX, AN LEeHTpanu3oBaHHOro BOAOCHabXeHUs,
oTpuuartenbHOe aHTPOMoreHHoe BO3AeNCTBME Ha MX BOAHOCTb M KA4eCTBO BOAb! NPMBENU K HEOO6X0AMMOCTH
KOMMIIEKCHOro peLleHns 3agay BOAOMONb30BaHWSA, BKMOYAs He TOMbKO YCTPOWCTBO BOA03abopoB, HO M
perynupoBaHne CTOKa, COXpPaHeHWe W ynydlleHWe KavecTBa BOAbl B MCTOMHMKaX. Ha 3TOM OcHoBe Yyxe
Co3faHbl KpynHble BOAONPoBOAHbIE cucTeMbl B CBepanoscke, BnagneocTtoke, cosgaetcs B YenabuHcke.

C. B. bonbinuHcknm, KO. T. BenuueHko n ap. paspabotaH cnoco® perynMpoBaHWA MarnbiX pek, oc-
HOBaHHbIN Ha YCTPOWCTBE HaNWMBHLIX BOAOXPaHUNULL B MX BepxoBbsX (puc. 8). BogoxpaHunuiia paccym-
TbIBAlOTCA HEe Ha 3agepxaHue COBCTBEHHOro MOBEPXHOCTHOIO CTOKa PeK, a Ha akkyMyrnvMpoBaHWe BOAbI,
nogasaemMon U3 MarmcTparnbHOro kaHana. B cucteme Takoro perynvpoBaHus NOsiIBNSOTCA MPOMEXYTOYHbIE
(NpMNNOTUHHBIE, NpUKaHarnbHble) BOA03abophkl, NpegHa3HadyeHHble A4S nogayv Bodbl HA NONOMHEHMEe CToKa
pek. Pexum akcnnyataumm 3Tux BoJo3abopoB AOMKTyeTcs HeobXOAMMOCTbIO BOAOCHAOXEHMS BCex



notpebutenen B gaHHOM pernoHe. [NpoekT Takow cuctembl Ha Oas3e kaHana [Henp — [oHbacc yxe
pa3paboTtaH coBMecTHO BHUMBO 1 YkprugponpoekTom.

CornacHo OcHoBam BOAHOrO 3akoHodaTenbcTBa [26, CT. 32], NpyM NPOEKTMPOBaHWUW, CTPOUTENLCTBE U
aKcnnyaTaunm BOAOXPaHWUMLLHBIX BOA03abOpOB pPeXunM MOMOSTHEHMS M CPabOTKM BOOOXPAHUIMLL, OOIDKEH
yCTaHaBnNMBaTbCs C y4ETOM MHTEPECOB BCEX BOAOMONb30OBAaTENEN N 3EMINENONb30BaTENEN, HAXOASALWNXCS B
30He BNUSIHMSA BogoXpaHunumwa. [laHHOe NoroXXeHne pacnpoCcTpaHsaeTcs Takke U Ha Bogo3abopbl 13 o3ep.

2. Tunbl BOJ03abopoB M YCNOBUA UX NPUMEHEHUA

L

.

Puc. 9. Tunbl 3aTonneHHbIX BOAONPUEMHbIX OrofIOBKOB
1 — pactpy6; 2 — camoTeuyHble unu cudoHHble TpybonpoBoabl; 3 — cBan; 4 —
copoyaepXuBaloLme pelleTkn; 5 — kaMeHHas 3arpy3ka; 6 — psik; 7 — 6eTOHHbIN KOpnyC OrosfioBKa;



8 — BuxpeBas kamepa; 9, 70 — cOOTBETCTBEHHO BEePXHUN N HMXKHUM BNOKK OronoBka; 11 — Ko3bIpek;
12 — ob6paTtHbin ¢unbTp; 73 — BoAonpuemMHas ranepesi; 74 — BoAONpPUEeMHble OKHa C
cunbTpylowen 3arpyskomn; 15 — otmocTka
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YCTpOrCTBO BOA0O3abopOoB onpenensercsa COBOKYNHOCTbIO hakTOpoB: NOTPEOHbIM pacxodom BOAbl U ero
COOTHOLUEHMEM C 4eOMTOM MCTOYHMKA, TUMOM UCTOYHMKA (peka, 03epo, BOLOXPaHWUMMLE, KaHamn v ap.), ero
rMMOpoNorMYeckMM W LUYronefoBbIM  PEXMMOM, nepedopMUPOBaHMEM foXa U TpaHCNopTMPOBaHUEM
HaHOCOB, YCINOBUSAMW CTPOUTENbLCTBA B akBaTOPUWN M NpubpexHon Yyactun 1 1. 4. Hambonee nonHa Bonpochl
yCcTpomncTea Bogo3abopoB ocBelleHbl B Tpydax A. C. O6pasosckoro [24]. OTpaxasi nib HEKOTOPbIE HOBbIE
3MIEMEHTbI, Mbl OFPaHUYMMCH CXEMATUYHBIM M3IOXEHWEM BOMPOCOB KOHCTPYMPOBaHWS BOAO3abopoB,




HeOOXOAMMbIM 111 MPaBWUIbHOM OLEHKU TEX WM MHbIX CUTyauun Ha AEeWCTBYKOLWUMX Bogo3abopax v Ans
NMPYMEHEHNS COOTBETCTBYIOLLMX, CPEACTB U METOAOB 3KCNyaTauuu, YBENMYEHUS NPOM3BOAMTENBHOCTU U
HageXHOCTU paboTbl BOO03abopoB.

B KOMMyHanbHOM XO3ANCTBEHHO-MUTLEBOM BOAOCHAbGXeHMn Hamboree pacnpoCcTpaHeHbl peyHble
BOOO3abopbl C pycrioBbiMM U pexe C GeperoBbiMuM BOAOMPUEMHMKAMW pPasnuyHbIX TUMOB. [lpakTuka
aKcnnyaTaunm nokasblBaeT, YTO Hanbonee 4acTo OCMOXHeHus B paboTe Bogo3abopoB npoucxogdT us-3a
Henonagok Ha BOOOMPUEMHbIX YCTPONCTBaX.

Bonpocbl yctponctBa ©GeperoBbix KonoaueB Ha BoAo3abopax, HACOCHbIX CTaHumi | nogbema, uXx
obopyaoBaHNst 4OCTAaTOYHO NOAPOOHO OCBELLEHbI B crieunansHo TexHmdeckon nutepatype [19]. NaBecTHO
H6onee 30 TMNOB 3aTOMMEHHbLIX BOAOMNPUEMHbIX OrOMOBKOB, MPUMEHSAEMbIX, B 3aBUCMMOCTU OT Tpebyemon
HaZeXHOCTN BOAOCHAOXeHUsl, B pPasfM4YHbIX MNPUPOAHO-KIMMATMYeCcKux ycroBusax. Cuctematusaums
BOZOMNPUEMHbIX OFOSTOBKOB M KOBLUEN, caenaHHas Ha ocHoBe paboT A. C. Obpa3oBcKoro, npMBedeHa Ha puc.
9n10.

Ha Hebomnblinx pekax, He MCMoNb3yeMbIX AN fecocnnaBa M CyOOXOACTBA, C OTHOCUTENbHO NErkumm
NPUPOAHBIMK YCITOBUAMW NpU Marnon npoussogutensHoctn (0,02 — 0,2 M3/C) BoAo3abopa npuMeHsIoT
npoctenwme pactpybHble OoronoBkn Ha cBasax (puc. 9-1), a npu npowmssogutenbHocTn o 0,5 mlc —
TpyByaTble unun TapenbyaTble HesalumLeHHbIe oronoBkm (puc. 9-2). Ha pekax ¢ Hebonbwmnmn rnyéuHamu un
CpeoHUMK MPUPOAHBLIMU YCITOBUSAMU NMPUMEHSIOT PSXXEBbIE OroMoBKM ¢ BOKOBbLIM Npuemom BoAbl (puc. 9-3)
MPOVU3BOANTENBHOCTBIO 10 1 M°/C, @ NpU TSKEMbIX LIYro-NeoBbIX YCHOBUSX — UNbTPYIOLME PSKEBbIE
oronosku (puc. 9-4).

Puc. 10. OcHOBHbIe TUNbI BOAONPUEMHbIX KOBLLEN

1 — BepxoBasi gamba; 2 — akBaTopus KoBlIa; 3 — BogonpueMHuUK G6eperosoro Tuna; 4,5 —
COOTBETCTBEHHO BepxoBass M Hu3oBas wnopbl; 6 — cTpyeHanpasnswowWasa cTeHKa;, 7 —
He3aTannueBaemasl HU3oBas gamba; S — 3atannuBaemasi BepxoBas famba

Ha necocnnaeHbIx pekax ¢ Nerkummn 1 cpeaHUMmN NPUPOAHLIMK YCIIOBUAMW NPUMEHSIIOT Xene3obeToHHbIe
pacTpyOHble OrofioBku ¢ GOKOBbLIM nNpuemom Boapbl (puc. 9-5) npy nponsBoanTeNnbHOCTM Bogo3abopoB Ao 1
M/C U Xene306eToHHbIe OBYXCEKLUMOHHbIE C BUXpeBbiMM kamepamu (puc. 9-6) npu 6onbluen
npoussoauTensHocTn (0o 3 M°/c). OronoBok ¢ TpyG4aToil BUXPEBOW Kamepoi (puc. 9-7) NpUMEHSIIoT Ha
pekax ¢ TshKenbiMU NPUPOAHLIMU YCIIOBUSAMU NS Maron u cpegHen Nnpon3BoanTenbHOCTU Bo4o3abopos.

MaccuBHble GeTOHHble U Xene3obeToHHble OrofioBKA, MOHOMMUTHbIE MK cBopHble (puc. 9-8 — 9-14)
pPEeKOMeHAYyTCA ANs CyOOXOAHbIX W NeCcoCnnaBHbIX PeK Mnpu OOonbLUMX CKOPOCTAX TeveHus u niobon
npounssoauTensHoOCTU. PunbTpylowme (NpPocTble U KOMOUHMPOBAHHbLIE) OFOMOBKN MPUMEHSIOT MpU ManbixX
rnybvHax noToka, 6ONbLIOM KONMYecTBE [AOHHbIX W B3BELUEHHbIX HAcOCOB B UPEe3BblYaWHO TSKemMbIX
LIYroneaoBbIX YCroBUAX Kak npu manon (puc. 9-15), Tak n, npy 6onbLon (puc. 9-16) Npon3BoaNTENBHOCTU
BOA03abopoB.



B oTaenbHbIX criydasx — npy 0cobo TsKenbIX LWYroneaoBbiX YCIOBUAX M ManbiX ryOuHax notoka —
HEBO3MOXHO obecneunTb yCcTomumByto paboTy BO403abOpPOB C PYCNOBbIMU BOAOMPUEMHUKAMMK faxe Mpu
Manon mx npoussoguTenbHoctn (Qg>0,5 M3/C), M B 9TOM Criyyae BO3HMKaeT HeobXxoOumoCTb YCTpPOWCTBa
KoBLUEeW. YalLe e Bcero KoBLM NpuMeHsoT npy Qg>2...3 m/c.

Ha wyrosaxopHbIX pekax co 3Ha4yMTenbHbIMM NOAbEMaMM YPOBHEW B MpeanefocTaBHbIi Nepvog v npu
negocTaBe,, Ha pekax C TSXKeNblIM BECEHHMM NeJO0X0A0M NMPUMEHSIOT He3aTonnsemMble KOBLUW, YaCTUYHO MUnn
MOMHOCTLIO BblABUHYThIE B pycno (puc. 10-1). Ecnu k TOMY ke peyHbIM MOTOKOM TPaHCMNOPTUPYHOTCA HacocChl
(oo 0,75 KF/M3) M BO3MOXEH MOACOC 3arpPA3HEHHbIX BOA, Ha TakUX KOBLUAX AenatT 3aTannvBaemble npu
nasoakax wnopsbl (puc. 10-2, 10-3). Ha pekax, He gonyckarlLLmMx CTECHEHUs pycna B Nepuoabl NaBoaKoB, a
Takke NpU HeJocTaTouHbIX MNybMHax B MeEXeHb M BO3MOXHbIX OeperoBbix LUYro3axopax NPUMEHSAIT
3aTannuBaemMble KOBLUM YaCTUYHO UMW MOMHOCTBIO BbIABUHYTHIE B pycno (puc. 10-4). A ecnn, Kpome TOro,
HeoOXO4MMO MoAadepKaHWe y Bxoda B KOBLU WM Ha noaxode K Hemy rmybuH, npesbilwarowmx ObiToBblE,
peKoMeHOyeTCH: MPUMEHSITb KOBLUM C camonpombiBatowmmcs Bxogom (puc. 10-6). 3arnybneHHble B Geper
koBwu c yrnom oteBoga 135° (puc. 10-5) npumeHsAOT Ha pekax C OrpaHUYEHHOM WMHTEHCUBHOCTBIO
LIYroneaoBbIX SBAEHUW, pycna KOTOPbIX CAOXEHbl CrabbiMu UM Menko3epHUCTbIMK rpyHTamu. KoBwm c
BEPXOBbIM BXOJOM CeNYac He peKOMeHOyHTCS.

Haunbonee oTtpaboTaHHON TexHOMOrMem CTPOUTENbCTBA  OrOSIOBKOB  SBMASIETCA  MOrpyXxXeHue
MeTannMyecKkoro Koxyxa ¢ nocrnegyrowmmM 3anofiHeHMeM ero CTeHok 6eToHom. CnoxHOCTM npoussBoacTBa
noABoAHbIX paboT He Bceraa NO3BONSAT YCTAHOBUTL OrOMIOBOK B CTPOrOM COOTBETCTBUM C MPOEKTOM. TeMm
He MeHee COBepLUEHHO HeoNyCTUMa YCTaHOBKa ero Bbllle pacHEeTHbIX OTMETOK, C HaKITOHOM B TY UMW UHYHO-
CTOPOHY, C pa3BOpOTOM K HanpaBrieHuo noToka u 1. 4. Npu rpagoBom nepemeLLeHn HaHOCOB BbiCOTa rpsig
mMoxeT gocturatb 1...1,5 M, cnegoBaTenbHO, NOPOr BOAOMPUEMHBLIX OKOH MO BO3MOXHOCTW LOIMKEH ObITb
BbICOKMM M UCKNOYaTb 3axBaT HAHOCOB, B N0OOM criyvyae OH JOImkeH ObiTb He MmeHee 0,5 M.

YpoBeHb BOAbl HaZ BOAOMPUEMHUKOM AaXe B CambiX HeOMaronpusTHbIX YCNOBUSAX OOJDKEH UCKMYaTb
obpa3oBaHMe BOAOBOPOTHOM BOPOHKM, Yepe3 KOTOPYIO NoAcackiBanvch Obl BO34yX M NNaBHUK. B aTol cBA3n
crnegyeT CTPOro OrpaHN4MBaTh BbICOTY BOOOMPUEMHbBIX OKOH M CaMOoro BogonpuemHunka. Ho gaxe npu cambix
OrpPaHNYEHHbIX BO3MOXXHOCTAX HEAONMYCTMMO 3arnybneHve Bepxa okoH MmeHee 0,3 M OT NOBEPXHOCTW BOAbI U
Bepxa oronioBka MmeHee 0,2 M OT HUX-HOW MAOCKOCTY Nbaa. CHMKEHNE YPOBHS B UCTOYHMKE C YMEHbLUEHMEM
3TUX NapamMeTPoB HXKE JOMNYCTUMbIX 3HAYEHU Ha OEeNCTBYOLWNX Bogo3abopax OMKHO pacueHnBaTbCA Kak
aBapunHasi cuTyauusi, Tpebytowasn NpMHATUSA HEOTIIOXHBIX Mep.

OronoBku, Mmacca KoTopbix MoxeT gocturatb 200 T, a rabapuTbl BHYLLMTENbHBLIX pasMepos (BbicoTa o 5
M, NOLLAJb OCHOBAHWS [0 75 M?), yCTaHaBNMBAIOT HA ECTECTBEHHOE CKarlbHOE OCHOBAHWE UMK, eCriit Pycro
CNOXeHO cnabbiMn rpyHTaMK, Ha KAMEHHYHO MOACHINKY.

lMpu cTponTenbCcTBE BOAOMPUEMHbBIX OFOSIOBKOB M KOBLUEW HEpedKko BO3HWKAeT HeobxooumocTb
yrnybneHms gHa peku U BbINOMHEHWUSI CBA3aHHbIX C 3TUM TPYAOEMKMX paboT, B 0COOEHHOCTM Korga pycro
CMNOXEHO cKarnbHbIMM nopodamu. LlenecoobpasHo B TakuMx criydasix MCMonb3oBaTb NnaByyne OGypoBble
yctaHoBku (MBY), paspaboTaHHblie B TpecTe Co-t03B3pbIBNPOM [13], U CKBaXXMHHBIA METOA B3PbIBHbLIX padoT.
MBY npepncraenseT cobon meTannuyeckoe cbopHO-pa3bopHOE COOpyXeHue, cocToswee u3 nnargopmbl,
OBYX MOHTOHOB W OMOPHbIX KOMOHH. Ha nnatdopme CMOHTUpOBaHbl OypoBble CTaHku, nebegkn u
BcnomorarteneHoe obopyaosaHue. NMpumeHsitoT MNBY npu rnybuHe Boabl B UCTOYHUKE-1,8...8 M. T1BY 6binn
yCMnewHo MCnonb3oBaHbl npu yrnybneHun gHa Oku y KacumoBa u Enuceda y KpacHosipcka. CkopocTb
peyYyHoro noToka B TOM M Apyrom cnyyae 6bina okono-1,5 m/c. CkanbHoe AaHO Oku 6binNo yrnybneHo Ha
0,4..1,4 m, a EHuces — Ha 3...6 M. lNpumeHeHne OypoB3pbIBHOrO MeTO4a C ucnonb3oBaHuem [1BY
Nno3BOnsieT, B CPABHEHUU C paHee NPUMEHSABLUMMCS METOAOM HakMnaHbIX 3apsaoB, CYLLLECTBEHHO COKpaTUTb
CPOKM CTpouUTENBLCTBA BOA03ab0POB U YMEHbLUMTL BpeAHOE BO34eNCTBME B3PbIBOB Ha dhayHy BOAoOEMA.

CamoTeuHble 1 cudoHHble Tpybonposoabl BOA03abopoB MpoknaabiBaloT, Kak NpaBuilo, M3 CTarnbHbIX
Tpy6 anametpom 250...1420 MM C TONWMHOW CTeHKn ,12...14 mmM. [InnHa Takmx TpybonpoBoaoB cocTaBnseT
yawe Bcero 50...150 m, Ho nHoraga gocturaet 800 m 1 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 gencreylowmx cenyac Bogo3abopax camOTeYHble JIMHUM YIOXEHbl CEKLMOHHBIM CNocoboM ¢
MydTOBbIM coedunHeHnem Tpyb. B nocrnegHue gBa gecatvneTus yknagky MX NMPOM3BOAOSAT 4vale BCero
crnocobom cBOBOOHOrO MOrpPyXeHUst (aHanornyHo Arkepam), YTO CyLWECTBEHHO COKpaTWuio CPOKU
cTpouTenbCcTBa U 06BEM PYyYHOro Tpyada BOAoMNas3oB. Tpybonposoabl 3Tn B 0683aTenbHOM NopsaKke OOMKHbI
ObITb NpUCbINaHbl 3aLLUMTHBIM CITOEM M3 KaMHsi TONWMHON He MeHee 0,5 M BpOBEHb C MOBEPXHOCTbLIO AHA
peku.

3. YcTpoimcTBO Bogo3abopoB B ycnoBusix CeBepa

Ha HekoTopbix pekax Ceepa (JleHe, Konbime, AngaHe, Akokyte, Orogxe, AHrape n gp.) Bogo3abopbl
ObINIM MOCTPOEHbI B CIIOXHbIX MTMAPOSIONMYECKUX Y NPUPOOHO-KITMMAaTMYECKNX ycroBusax. OnbIT yCTPONCTBa U
akcnnyaTtauumn Bogo3abopos Ha Cesepe 3a nocneaHue 20 net o6o6uweH HO. N. BoosuHbim [8].

Beperoeble Bopgo3abopbl Ha CeBepe nNpeAacTaBnslOT COOOW  CMOXHYIO PSKEBYIO  KOHCTPYKLMIO,
3arpy>eHHyto0 6yTOBbIM KaMHEM.



Ha AkokyTe BogonpuveMHuK Obinl BCTPOEH B MOAMOPHYH CTEHKY HabepexHon. M3-3a manon rnyouHbl
NMoTOKa BOAOMPUEMHBIE OKHA MMenu BbicoTy Bcero 0,2 M npu wupuHe o 3,5 M, 4To NpMBOAMIIO K 60onMbLION
NPOTSPKEHHOCTU BoAonpueMHuka: Ha Orogxe oHa coctaensna 38,5 M, a Ha fAkokyte — 76 m. Bonee
nogpo6bHo Takne Bogo3abopbl onucaHbl B Tpyaax A. B. MockeutuHa n A. C. Obpa3soBckoro [24].

PycrnoBble BOgo3abopbl  BbIMOSIHEHbI C  YCTPOWCTBOM  KENe300eTOHHbIX  ororioBkoB. [lpy  mx
CTPOMTENbCTBE LUMPOKO NMPUMEHANCH METO NOCMNON- , HOTO BbIMOPaXXUBaHWUA BOAbI U rpyHTa. Bogosabopbl
3TN UMEKOT PAL KOHCTPYKTUBHBIX Y TEXHONOTMMYECKUX OCOBEHHOCTEN, ANKTYEMBIX CIOXHBIMU LLYroneaoBbIMU
ycnosusmMn u TpebosaHmem 6GecnepeboniHoro otbopa Boabl. Bo-nepBbix, B NpoekTbl Obina 3anoxeHa
BbICOKasi CTeNeHb pe3epBUPOBaHMS BOOONPUEMHbIX YCTPONCTB. Hanpumep, Bogo3abop Ha Orompke noMMMO
10 6eperoBbix BOAONPUEMHbLIX OKOH MMeN GeperoByto MHOUNbTPALMOHHYIO ranepeto, BCTPOEHHYHO B TENO
TOro Xe BOJOMPUEMHMKA, U NoApycrnoByo (nonepeyHyto) apeHy ¢ cedeHnem 0,4X0,4 m u gnvHon 50 m.
lanepes umena pasmepbl B nonepeyHoM cedveHun 1,5X1 m, gnvHy 38,5 m n Gbina 3arnybneHa Hwke gHa
peku Ha 1,26 m.

Mpn [aHHOM KOHCTPYKUMM BOAOMPUEMHMKA Bogo3abop pabotaer 6GecnepeboiHo paxe npu
nepemepsaHun pekn, obecneunBasd BO3MOXHOCTb OTOOpa MOBEPXHOCTHbIX W MOAPYCMOBbIX BOA, W
crnegoBaTernbHO, PErynnpoBaHns kayecTsa NogaBaemMoin Boapbl.

BogonpuemHbin oronoBok Ha Bopo3abope w3 AHrapbl Takke uMeeT AOMNOMHWUTENbHOE nuTaHue w3
noapycrnoBoro noToka, A Yero B PYCrioBbIX anfioBuanbHbIX OTIOXEHUSIX YIOXEHbl ABE APEHbl ASIMHOW
okono 80 m u3 nepdopupoBaHHbiXx Tpyd avametpom 350 mm. Ha gpeHax AOMOMHMTENbHO YCTaAHOBMEHbI
BOAONPUEMHbIE NaTpyOku, BosBbiwawwmecs Ha 0,5 m Hag gHom pekn. Kpome Toro, Geperosoi Konoge,
Bofo3abopa MMeeT aBapuiiHblie BOAOMNPUEMHbIE OKHA M3 pacyeTa oTOopa BOAbl NMPW LUYro3axopax M B
nepvoabl NaBOAKOB.
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Puc. 11. Bogo3abop ¢ hunbTpyoLwMmMm oronoBKOM Ha ManoBO4HOM peke

1 — BoponpuemMHbIN DUNbLTPYIOLLMIA OFONIOBOK; 2 — caMOTeuYHble Tpyb6onpoBoabl; 3 — 6eperosomn
BOAONPUEMHbIN Konopeul; 4 — WNYHTOBOE orpaxaeHue

OnbIT a3kcnnyatauum 3TMX BOA03abOpoB noATBepXAaeT LenecoobpasHOCTb BbLICOKOW CTENEHu
pe3epBMpPOBaHUSI.

Ha puc. M nokasaH NocTpOeHHbIN Mo npoekTy 'vnpo-cneurasa [28] Bogo3abop Ha ManoBOLHOW peke.
Mpn HepocTaToyHOWM rMybuHEe NOTOKa B pycrne pekn AenarT npopesn 1 nonysanpydbl, a BOOONPUEMHUK
pacnonaratoT B 6eperoson BoleMke (KOBLUE) C MNOABOASALLMM KaHaNoM, Kak nokasaHo Ha puc. 12. B gaHHoMm
cnyyae ons ctpoutenbcTBa 6eperoBbix COOPYKEHWI NCMONb30BaHa MeCTHas BnaguHa, OHO KOTOpow Ha 2,3
M HWXe aHa peku. Takas KOHCTpyKums Bogo3abopa obecneunna ycTon4mBoe BoAoCHabxeHue npu BecbMa

OrPaHNYEHHbIX BO3MOXHOCTSAX: MUHUMAanbHLIA CTOK pekn 0,45 M>/c 3umoit u 1 M°/c neTom, rnybuHa noToka
0,2...0,3 m, a ckopocTb TeveHus 0,5 m/c.
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Puc. 12. KoBwoOBbLIN BoAo3abop Ha ManoBOAHOMN peke

1 — pHoyrny6muTenbHas npope3b; 2 — BOAONOABOAALMMN KaHan; 3 — BOAONPUEMHbIN KOBLU; 4 —
KameHHas Habpocka B pycrnie; 5 — BOAONPUEMHBLIA OrosioBoK; 6 — ©OeperoBon kKonopgeu; 7 —
HacocHasi cTaHums

Hanbonee HagexHbl Ha CeBepe Bogo3abopbl WHMUNBTPA-UMOHHBIE U C  PUIBTPYIOLMMM
BOLOMNPUEMHUKaMU, MEHEE OpPYrnMX NOLABEPXKEHHbIE LLYronefoBOMY BO3AENCTBMIO, obnagatoLme XopoLmmm
pbi0o3aLlLMTHEIMU CBOMCTBaMM M obecneumBaloLme yny4lleHne kadectsa BOAbl Npu ee oTbope. Moatomy
npu BblIbope Tuna Bogo3abopa ans ycnoesun CeBepa Bcerga aHanmMavpyloT BO3MOXHOCTU UCMOMb30BaHMS
MHUNBTPALUMOHHBIX UK OUNBTPYIOLLMX BOAONPUEMHUKOB €CMM HEe B Ka4yeCTBE OCHOBHbIX, TO XOTs Obl
pe3epBHbIX.

BTopon ocobeHHoCTbi0 BoAo3abopoB Ha CeBepe sIBNSETCA NPEUMYLLECTBEHHOE WUCMONb30BaHWE Ans
CTpOUTENbLCTBA BOAOMNPUEMHBLIX YCTPOWCTB Jiecomatepuana, MeHee MOABEpPXKEHHOro BHYTPMBOZHOMY
obnegeHeHuto, yem MeTann u GeToH. Tak, Ha Bopo3abopax u3 Akokyta M Oromkm [epeBAHHbIMU
BbINOSIHEHbI HE TONBbKO Orpaxgatowme KOHCTpyKumMu (psbku), HO M CopoyaepxuBalolme peLleTkn Ha
BOOOMPMEMHbIX OKHax. »Xenes3obeTOHHbLIN OronoBOK Ha AHrape BO3BeAEH B AepeBAHHOM onanybke,
OCTaBMEHHOW MO 3aBeplleHMn CTpPoUTEnbCTBa B KavyecTBe MpoTuBoobnedeHMTENbHOW pyballku.
BogonpuemHsie naTpybku Ha gpeHax MetoT yTEPOBKY M3 AEPEBSIHHbIX PEEK.
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Puc. 13. KoBwoBbIn Bogo3abop Ha p. Hopunke

1 — TpybonpoBoabl; 2 — BOAOMPUEMHbIA KONoAel, COBMELEHHbI C HacoCHoWM cTtaHuuenm |
nogbema; 3 — BOAONPUEMHbIN KOBLW; 4 — pbibo3arpaguTtenbHan 3anaHb

Onsa 3awmTbl oT 0OMep3aHMsa K BOLONPUEMHBbIM OKHaM -6eperoBbix M pycroBbix BoAo3abopos nogaetcs
HarpeTass Boga c Temnepatypon go 25 °C w3 pacuyeta nogorpeBa 3abupaemon Bogbl go 0,5 °C.
CopoyaepxuBarwlume peLleTku Ha BOLAONPUMEMHOM OrOfIOBKE UMET, KpOMe Toro, anektpooborpes, a K
OKHaM C LieNblo LWyro3almnTbl NoAaeTcsl CxKaThbil BO3AyX.




Manble ryOuHbl B pycnax pek M WX PpasBEeTBIEHHOCTb OUKTOBanM HeobxoAMMOCTb CTPOUTENbCTBA
PErynpyoLmx COOPY>XEHWU B KOMMekce Bogo3abopoB. Ha HAkokyTckoM Bogo3abope Obinv nMoCTpOEHbI
Aambbl 4na NepekpbITUS MENKMX MPOTOK BbILLE MO TEYEHUIO, pacyMLEeHbl NepekaTbl U NOPoru, Ha OTAENbHbIX
yyacTkax KaMeHHOW Habpockon ykpenneHbol ©Oepera, y nNpPOTMBOMOJIOXHOINO OT Bopgo3abopa 6Gepera
noctpoeHa gamba. Ha OromxmnHckom Bogo3abope BOOMb PSHKEBON CTEHKM CAENaHbl Mpopesb LWMPUHON 6 M
M YeTbipe nonysanpygbl y npoTMeononoxHoro 6epera. Kak BugHo, Bogosabopsl B ycnosusax Cesepa nmerot
BeCbMa CrOXHOEe YCTPOMCTBO M MPUHUMMMANbHO OTNUYarTCca OoT BOA03abopoB B cpedHer Moroce Hallen
CTpaHbl.

HapexHbin Bogosabop Ha KpanHem CeBepe B YCNOBUSIX BEYHOW Mep3noTbl MOCTPOeH Ha p. Hopunke
[38]. Onpepensitowum hakTtopom npu Bbidope Tuna Bogo3abopa cTanu LWyronefoBble  SBMEHUS:
3alyroBaHHOCTb peku pocturaet 60 % IKMBOro cedyeHus, TomnwMHa neasHoro nokposa 1,9 wm,
NPOLOIPKUTENBHOCTL Mepuoda negocraBa okono 8 mec. [py CTOMb TsHKENbIX LIYronefoBbIX YCIOBUAX U
b6onbwom otbope Boapl (Bonee 60 % MWHMMANbLHOTO CTOKA) MCKIYaeTCss MpUMEHeHWe OBbIYHbIX
(pycrnoBbIx unu 6eperoBbix) BOAE-NMPUEMHMKOB, B CBA3KN C YeM ObliT NpUMeHeH Bo403abop KOBLLOBOMO Tuna ¢
HM30BbIM BXxOA4OM Boabl (puc. 13). [na 3abopa BOAbI M3 OCHOBHOMO pycria Peku KOBLU pacrofioXunmn Ha
3aTannMBaeMoM OCTPOBE M BbIMOSHWAM B MOJSyBblEMKe-MOMYyHAChINW, a rofIOBHbIE COOPYXEHUS MOCTPOWU
Ha He3aTannMBaemblX OTMETKaXx.

Cpencteom 60pbbbl C LIYron SABRSieTCA M nogada HarpetorM BoAbl BO BXOAHYH YacTb KOBWA WU Y
BOAOMNPUEMHbIX OKOH, MpuYemM OT ABYX MCTOYMHWMKOB Tenna: OCHOBHOro — oT TOU. u pesepBHOro — oOT
MECTHbIX anekTponogorpesartenen. Pbi603awmnTHbIM CpeaACTBOM Ha BXOAE B KOBLU CIY>XUT yCTaHOBMEHHas
HannaeHas 3anaHb C NorpyXHbiMK (Ha 1,4 M) WwWuTamn. BaxkHbiM NpenmyLLLeCTBOM KOBLLOBOro Bofo3abopa B
OaHHOM criyyae fBRseTcd Takke npeaBapuTenbHOe oOTCTavBaHWe BOAbl, NO3BONSALWEE YNPOCTUTb
TEXHOJOIMIo nocneayoLen ee obpaboTku.

OcBoeHune KpariHero CeBepa COMpPOBOXOAETCA CTPOUTENbCTBOM TMOPOTEXHUYECKUX, B TOM 4ucne u
BOA03abOpHbIX, CoopyxeHun. Tonbko B GaccenHe Buniod 3a nocnegHve nBa AECATUNETMS MOCTPOEHO
okono 20 NMOTMH pasnMYHOro HasHayveHus [6] BbicoTonm 5...75 M (B ocHoBHOM 10..20 m). Bce oHu
BO3BeJEHbI HAa BEYHOW Mep3rnoTe M3 MECTHbIX MaTtepuarnos C OTChINKOW Tena NAOTUHbI He TOMNbKO NETOM, HO
M 3UMOM Mpu TemnepaTtype HapyxkHoro Bo3gyxa o — 40 °C: lNpuHUMNManbHO HOBBIM pELLEHMEM,
cneunduyeckum ansa ycnosui KpanHero Cesepa, ABNSeTCA YCTPOMCTBO B NNOTUMHAX LUMTOBBIX U PAXEBbLIX
anadparm, Mep3noTHbIX NPOTUBO-PUNBTPALMOHHBLIX 3aBeC 1 Ap. (puc. 14).

M3-3a kpailHe HepaBHOMEPHOIo CTOKa CeBEepHbIX pek M 6omMbLIMX NaBOAKOBbLIX PACX0A0B onpeaeneHHyo
CMOXHOCTb MpeACcTaBnsioT YCTPOWCTBO M 3JKCMnyaTaums BOAOCOPOCHBIX COOPYXEHWI MoTMH, B Gonbluen
CTENeHW, YeM CaMu MIOTUHbI, NOABEPXKEHHbIX OTPULATENIbHOMY BO34EWCTBUIO KNMMaTUYeCKux (DakTopoB:
rnyGoKOMy NMpOMEP3aHuio 3MMOW 1 OTTanBaHMIO NeToM, 06pa3oBaHMIo OUNbTPALMOHHBIX MOTOKOB U T. 4. o
3TON Npu4YMHEe paHee BoAocOpoCHbIe coopyxeHnst Ha CeBepe HepeaKko paspyLuanucb U MPUBOLAMIN OaXe K
paspyLUeHnI0O CaMUX NIAOTUH.

Puc. 14. NMnot1MHa ¢ Mep3noTHON NPOTUBO(PUNBLTPALIMOHHON 3aBECOMN

1 — KameHb; 2 — cynecb; 3 — aapo; 4 — aBTogoOpoOra; 5 — ynopHasi npM3Ma U3 nonyckKanbHbIX
rPYHTOB; 6 — MOpPO3UJIbHbIE KOJIOHKU

B coBpemeHHbIX MNOTUHaxX CTOMMOCTb CTPOUTENBCTBA BOAOCOPOCHBLIX COOPYXeHun 6nmska K CTOMMOCTM
NNOTWH. HOBbIE KOHCTPYKTUBHbIE pELUeHUs MO YCTPOWUCTBY MIOTUH M BOOOCOPOCOB, CNOCOOLI BO3BEAEHMS,
TEXHOMOrMs npomsBoacTBa-paboTr obecneumnu  BbICOKYHO MX YCTOMYMBOCTb M OMPOBEPrNM  paHee
CYyLLIECTBOBaBLUEE MHEHME O HEHAOEXHOCTU MIOTUHbI HA BEYHOW Mep3anoTe. bnarogaps aToMy OTKPbIMCh
HOBble BO3MOXHOCTW ANsi MNPUMEHEHUS TMPUMNIIOTMHHBIX BOA03abOpPOB  XO3SIMCTBEHHO-MUTLEBOIO U
NPOMBILLIIEHHOIO Ha3HaYeHNs.

B cnyuasix, koroa Bo3BefeHvWe NioTUHbI HeLenecoobpasHo No TEXHUKO-3KOHOMUYECKMM COOBPaKEHNSIM,
a 3abop BOAbl HEMOCPEACTBEHHO M3 peK 3aTpyAHEH M3-3a MX Mepemep-3aHud, CO34alT MCKYCCTBEHHbIE
BOAOEMbl — KOMaHW C CE30HHbIM 3anoSyIHEHWEM WX BOOOW M3 pacyeTa BogoobecneyeHns Ha BECb 3VMHUN
nepvod. KonaHu yxe gaBHO MCMOMb3yHOT B cMCTeMax BOAoCHabxeHust nocenkoB Mbic Wmnara, [Ouk-coH,
BapeHubypr u gp. CTposiT X B OCHOBHOM 3MMOW B3pPbIBHbIM METOAOM C MOCEAYOLWEN 3a4MCTKON OHA U



CTEHOK BbleMKn. BocTouHo-Cnbnpckmm otgeneHmem Coro3BogoKa-HanNmnpoeKTa KonaHn 3anpoekTUpoBaHhb!, B
YaCcTHOCTW, ANs BOAOCHabXeHWst 0gHOro M3 NpeanpusaTUii U cTaHuMoHHoro nocenka Ha BAMe. lMpaega,
NpMMEHEHNe KOMaHeW He Bcerga pfaeTt oxugaembin addekt. Tak, B nocenke bapeHu-6ypr Ha o.
LnnubepreH notepu Bogbl Ha MHMUNbTpaumo M3 konanm gocturany 80 %. Ecnu 3anac Boabl B KOnaHu mc-

YepnbliBaeTCA 40 HACTYMMEHMsS NaBOAKa, BoAy MOABO3AT U3 OTOANEHHbIX UCTOYHMKOB C AOCTaBKOW MHOrga
Ha 20...30 Km.

4. HecTtaunoHapHble BoJo3abopbl

B npaktuke KOMMYHanbHOro BOOOCHAOXEHUS HEepegko MCMonb3ylT MoOunbHble Bogo3abopsl,
npeacTaensolme cobon HacoCHble CTaHLMM Ha LLIACCK NN HannbIBHbIX cpefcTBax. [1o HeJaBHEro BpeMeHM
NX MPUMEHANN TONMbKO B BbIHYXOEHHbIX Cly4vasix: OCTAaHOBKA OCHOBHOIO Bofo3abopa, HeobXxoamMmocTb
BPEMEHHOIO yBENUYeHMs MOLLHOCTW AelCTBYyoLWero Bogosabopa (Hanpumep, B Bonrorpage, PybuoBcke u
ap.). B aBapuiHbix cuTyauusix Haubonee npuemnemMbl HeGOSblUME HACOCHbIE CTaHUMM Ha npuuene K
aBTomobunto (puc. 15) unm HannaeHbIX cpeacTBax (puc. 16). Hwke gaHbl X TEXHUYECKME XapaKTEPUCTUKMN.

Puc. 15. Bogo3sabop ¢ nepeaBMXHOW HACOCHOW cTaHLUMen 3aBoackoro nsrorosneHus CHIM-50/80

1 — BcacbiBawoLWmn Tpydonposoa; 2 — nebenka; 3 — Hacoc; 4 — TONNUBHbIN 6aK; 5 — 3aABUXKa;
6 — HanopHbIN TpybonpoBoxa; 7 — BTyNOYHO-NanbueBasa MmycdTa; S — aBuratens; 9 — pa3bopHbIN
Tpy6onpoBog PT-180; 10 — rasocTpyiHbIA BaKyyM-annapar
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Puc. 16. Bogo3abop ¢ nnaBy4en HacoCHOM cTaHUuMen 3aBoackoro nsrorosnenus HCM-0,5/10
1 — HacocHas cTaHuusi; 2 — OGeperoBoM TpybonpoBoa; 3 — wapoBoe coeAuHeHue; 4 —
6eperoBomn fAkopb; 5 — Tpan
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i ¥

Puc. 17. BpemeHHbIN NnaBy4YMin BoAo3abop ¢ NorpyKHbIMuU Hacocamu

a — Ha cyadHe; O — Ha MNOHTOHe; 1 — peyHoe CYAHO; 2 — MNOHTOH; 3 — MNOrpyXHble
3NeKTpoHacochbl; 4 — HanopHbLIN TpybonpoBoAa (rodpupoBaHHbLIN WNAHr); 5 — anekTpokabenb; 6 —
nepekntoyaTtenb; 7 — NOABECKU U3 YrONIKOBOW cTanu; 8 — chukcupyrowmm SKopb

Mcnonb3oBaHne MOrpyHbIX 3NEKTPOHAcocoB no3sonseT 6e3 ocobow crnoxHoOCTM nepeobopynoBaTb
WHBEHTapHble HamnMnaBHble cpeacTBa (MOHTOHbI, FErkMe pedvHble cyga M Ap.) B MnaByvme BoJo3abopbl
BpemeHHoro Ttuna (puc. 17). OgHaKO yXe HaKOMIEH OMblIT MHOrOSIETHEro WCMNONb30BaHUS MOOMIbHBIX
BOO03abOpOB B KayecTBE MOCTOsIHHbIX BOA403abOPHbIX YCTaAHOBOK, Hanpumep, B Yde, Cypryte,
HwxHeBapToBcke. [mgpomexnpoektom MwuHaHepro CCCP  paspaboTaHbl 6eperoBble 1 nnaByyue
BOAO3abOpHblE HACOCHble CTaHuuyM npowussBoguTensHocTbio  0,25...1,3 m>/c. MoHTupytoT ux U3
YHUPMUMPOBAHHBIX  CTPOMTENbHbIX  OMNMOKOB  HEMOCPEACTBEHHO Ha  NMoWagke  CTPOUTENbCTBA.
KOxrunposoaxo3om (PocTtoB-Ha-[loHy) paspaboTaHbl NPOEKTbl Ha CEMb TWUMOB YCOBEPLLUEHCTBOBAHHbIX
nnaey4nx BOJ03abOPHbLIX HACOCHBLIX CTaHUui [37].

Psg nnaByuux Bogo3abopoB OENCTBYET cemyac B OpOCUTENbHBIX cucteMax Ha Bonre (AcTpaxaHckasi u
Bonrorpagckas obnactu, Kanmbeiukag ACCP), Kybanu (CtaBpononbckun n KpacHogapckun kpasi), VpTbiwe
(Omckas, CemunanatuHckast u BoctouHo-KasaxctaHckas obn.),Ypane (I'ypb-eBckasi U Ypanbckasi obnactu),
4YTO MO3BOMSAET paccMaTpvBaTb MX Kak NEpCrneKkTMBHbIE M Aalolpne KayeCTBEHHO HOBbIA 3KOHOMWYECKUMN
A ekT.

BeperoBble HacoCHble CTaHUMM C BOAOMPUEMHUKAMKM pycrioBoro Tuna (Tabn. 2) cobupatot u3
YHUMULMPOBAHHbLIX CTPOMTENbHbIX 3MEMEHTOB Ha MecTe 3Kcnnyatauuu. [puMeHsIloT Mx B cucTemax
BPEMEHHOI0 BOAOCHAOXEHWA: Ha CTPOWMNMOLLaAKax, B BaxTOBbIX MOcerikax, NeTHUX caHaTtopusax, AoMax
oTabixa U T. 4.

Bonee nporpeccuBHbIM YCTPOMCTBOM BOA03a0OPOB SABMSETCA MPUMEHEHME MNepenBUMKHbIX HACOCHBLIX
CTaHUMA 3aBOLACKOro U3roToBneHus, nmewowmx npoussoautensHocts 0,03... 0,7 m°/c (Tabn. 3). Takue
CTaHUMM HaWgyT LUMPOKOE NPUMEHEHWE B BOLAOCHAOXEHMM MarblX HacCeneHHbIX MYyHKTOB, OCOOEHHO B
oTAaneHHbIX panoHax, rge YCTPOMCTBO CTauMOHapHbIX BO403ab0OpoB 3aTpyAHEHO. VX MOXHO paccmartpu-
BaTb W Kak pe3epBHble Bogo3abopHble ycTponcTBa. CTaHuum UMEKT reofe3nyeckyto BbICOTY BCaCbIBaHMSA
okono 3...4,5 M, AnvHy BcacbiBawLlero Tpybonposoga Ao 6 M. MOHTUPYIOT MX Ha LIAaccy ¢ MHEBMaTUYECKOM
XOOOBOM 4YacTbio (OQHOOCHBbI MMM OBYXOCHBLIM MNpUUEN) WM Ha canaskax (npuuen CaHHOro Tuna);
obopyaytoT anekTpogsuraTenem unu gsuratenem BHYTPEHHEro CropaHus; TPaHCNOpPTMPYHOT Ha npuvuene K
aBTOMOOUITIO UMM K TPakTopy (TpaHCMopTHasi CKOPOCTb A0 25 km/4). BogonpuemHuK nogHMMaeTcss u
onycKaeTcs C MOMOLLbIO cneumanbHon nebegkn, HaxoasLWencs B KOMMIMEKTe ¢ HAaCOCHOW cTaHumen. Hacoc
3anyckalT C NOMOLLbI0 Fa30CTPYNHOro 3XeKTopa unu BakyyM-Hacoca. OBCryxuMBaeT Takylo CTaHuMIo, Kak
npaBuno, oguH YenoBek. B komnnekTe cTaHuun nmeetca HanopHeli Tpybonposoa anvHon go 300 m. Boga
MOXeT mnogaBaTbcs B OeperoBor Konodel, HaCOCHOW cTaHuum | nogbemMa wnM BO BCaCbIBAOLLMNA
Tpy6oNpoOBOA OCHOBHbLIX HACOCOB.

Ta6nuua 2. TexHu4yecKkasl XapaKTepUCTMKa HeCcTaUMOHapHLIX 6eperoBbiX BoAo3abopoB ¢
HacCOCHbLIMM cTaHUusAMU MMapomexnpoekTa

Mpon3BoanTENbLHOCTD, 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




Ta6bnuua 3. TexHu4yeckas XapakTepuctuka AaHHbIX nepeaBUXHbIX HACOCHbIX CTaHUMW 3aBOACKOro

M3roToBIIEHUA
Twn cTaHumn
MokasaTtenb CHIM 250/18 CHI1240/30 CHI1120/30 CHIM3 240/30
Mpon3BoaNTENBLHOCTD, 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
MabapuTHble pa3mepsbl, M 3,56X2,2X1,3 6,1X3,3X3,7 6,83X2,64X2,58 |7,46X2,85X2,6
XopoBas YacTb Canasku MHeBMmaTuyecknn | NHeBMaTMYECKUN Canasku
OHOOCHbIN OHOOCHbIN
lNpodomxeHue mabn. 3
MNokasaTenb Twvn cTaHuun
CHI150/80 CHI1 50/40 CHI1 500/10 CHIM 75/100 CHIT 150/5
npOI/I3BO,CI,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
pasmMepbl, M 5 2 8
XopoBasi YacTb MHeBMaTUYeCKN Canasku Canasku MHeBMaTUYeCKN Canasku
1 OOHOOCHbIN 1 OOHOOCHbIN

* MNuTaHne OCyLUEeCTBNAETCA OT JINHUN SneKTponepenayu,

B aBapuiHbIX CUTyauusax Takme HACOCHbIE CTaHLMM MOXHO MCMOMb30BaTh A9 NO4a4M BOAbl OTAENbHbIM
notpebutenam unu rpynne notpebutenen HEMOCPEOCTBEHHO M3 UCTOYHMKA, a Takke M3 BOLOMNPOBOAHON
ceTn unu pesepByapoB. [puMeHeHne nx B ka4yecTBe MOCTOSHHO AEWCTBYHOLMX BOAo3abopos (Hanpuvep, B
OTAANEHHbIX BaxTOBbIX MOCenkax, Ha cTpounnowagkax U T.4.), OCOBEHHO B CYpOBbIX KIMMaTUYECKUX
YyCrnoBusX, MOXeT noTpeboBaTb CTPOUTENBLCTBA OTaNMBAEMbIX MOMELLEHUIN C pasMeLLeHNEM B HUX OAHOM
W HECKONBbKUX CTaHLMI, KOTopble YAOOHbI ANs nogayv Boabl AN HYXXA NeTHero nonumsea.

PaspaboTaHHble  [MOpOMEXNPOeKTOM  NMaBy4yMe  HACOCHble  cTaHumuM  (Tabn. 4)  wumetoT
npounssogutensHocte 0,03... 1,25 M/c; KaK W GeperoBble HACOCHbIE CTaHLMKW, OHW MOHTUPYIOTCA U3
YHUULMPOBAHHBIX CTPOUTENBHBLIX KOHCTPYKLMIA M HE paccynTaHbl Ha BYKCUPOBKY Ha BonbluMe pacCTOSHUSI.

Ta6bnuua 4. TexHMYeckas XapaKTepuUCTUKa NNaBy4YunX BOA03aOOPOB C HACOCHBLIMU CTaHLUUAMMU
M'mppomMexnpoekTa

Mpon3BoanTENbLHOCTD, MoLHocTb
m’/c Hanop, m asurartenen, kKBt
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 coBepLleHHbIMK SABMSAOTCS NIIABYyYMe HACOCHbIE CTaHUMMW, pasdpaboTaHHble HOXrmnpoBOAXO30M
[37]. BaxHo, 4TO TakMe HacoCHble cTaHuuu (Tabn. 5) U3roToBMAKT LEHTPanM3oBaHHO Ha 3aBojax, a
cnepoBaTtenbHO, Ha Oonee BbICOKOM TEXHMYECKOM YPOBHE, YeM Ha nnolwlagke ctpouTtenbcTtBa. CepuiHbIn
BbIMYCK CTaHUMIA OCYLLECTBNAT Npeanpuatis MuHncTepcTea CyaoCcTpomTenbHOM npombiwneHHocTn CCCP.
[MpermyLecTBOM UX MCMONb30BaHUSA ABMASETCS YCKOPEHME OCBOEHUS KanuTanoBroXeHU 1 BBoga OOBHEKTOB
B OeNCTBME.



Ta6nuua 5. TexHM4yeckas XapakTepucTukKa nnaBy4dunx BOAO3360prIX HACOCHbIX CTaHUMWA

KOxrunposoaxo3sa

MHpekc npoekTa npOMBOTA@EanOCTb’ Hanop, m
3408 1..1.8 143... 20
PH-23 1,5..2,3 107... 10
PH-4X630 26..4,6 60... 47
PH-4X450 4.57 35... 28

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

5815 144...24 35...26

HopmaTVBHBIN CPOK WM3rOTOBIEHWSI CTAHUMA B 3aBOACKMX YCIOBUSX, TPaHCMOPTMPOBAHWUS K MECTY
YCTaHOBKM M MOHTaXa COCTaBnsieT B cymme 6...8 Mec, B TO Bpemsl Kak NpogoImKNTENbHOCTb CTPOUTENBLCTBA
CTaUWOHAapHbIX CTaHUMN TOW ke NpOM3BOAMTENbHOCTWU MnpeBbiwaeT 18 mec. lNMpegHasHavalTCa OHM AN
rMapoMenMopaTMBHBIX LIENen, HO, Kak nokasbiBalOT aHann3 UxX XapakTepPUCTUK U YXKe UMEKLMNACS OnbIT, C
ycnexom MoryT 6biTb MCNOMNb30BaHbl TaKKe B KOMMYHaNsHOM U NPOMbILLIIEHHOM BOOOCHaOXeHUM.

MnaByyasn HacocHas ctaHuusa (MHC) npegctaenset cobon cToeyHoe CyaHO, KOpnyc KOTOPOro pasgeneH
Ha HEeCKONbKO BOAOHENMPOHULAEMbIX OTCEKOB: MalUMHHOE W 3HepreTudeckoe OTAEeneHus, MacTepckas,
ObiToBble nomewleHnss 1M gp. BopgonpuemHuk TMHC o6opynoBaH BbICOKOI(MEKTUBHLIM  CTPYWHBIM
pbibo3arpagutenbHeiM - yCTpoWcTBOM. LllapoBble coeauHeHuWst TpyOONMpOBOAOB HACOCHOW CTaHuuM C
BeperosbiMm TpybonpoBogaMu obecneunBaloT HagexHylo paboTy Bogosabopa npu amnnuTtyge konebaHus
YPOBHSI BOAbl B UCTOYHMKE Oomnee 12 M. [0CKOMbKY Takne CTaHUMM paccymMTaHbl Ha 3KCnyaTaumnio He TONbKO
NeToM, HO Y 3UMOW, OHN MOTYT MPUMEHSITLCS (4TO OCOBEHHO BaXXHO) M B CEBEPHOWN KIMMATUYECKON 30HE, B
TOM 4Mcne BO BHOBb OCBamBaeMbIxX panoHax Cubupu un JanbHero BocToka. PasymeeTcs, npu 3TOM AOMKHbI
npegycmaTpmBaTbCa AOMOMHUTENbHbIE MEPbI AKCMyaTaumun: 3awmuTa OT LWYrK, OKOMKa NbAa, orpaxaeHue ot
negoxopa v ap.

MpumeHeHuto NMHC Ha Bogo3abopax M3 KPYMHbIX CYAOXOAHbIX pek bnaronpusTcTBYeT BO3MOXHOCTb
OYKCUPOBKM UX B FOTOBOM BUAE BOOHbIMU NYTSAMM OT 3aBOL0B-U3rOTOBUTENEN A0 MECT UCMOMNb30BaHUS. ITO
noaTBepXaaeTcs ONbITOM JOCTAaBKM NaByyYnX HACOCHBIX CTaHLUMIN C Cy4OCTpOUTENbHbIX 3aBooB CeBepHbIM
MOpPCKUM nyTem Ha WpTbilw B parioH YcTb-KameHoropcka (okorno 12,5 Teic. kM). BykcupoBka annnacbk oKono
mMecsua, Bkmnoyass 10 cyT Ha npoxoxaeHue apkTuyeckoro ydactka. OcBoeHa OykcupoBka MNMHC Takke no
Kacnwuiickomy Mopto.

KOxrunpoBoaxo3om paspabartbiBaeTca yHudumumpoBaHHas MNMHC YT-3X0,2 Hebonblon MOLHOCTU ANS
Cwubwvpu n JansHero BocToka ¢ pacyeTom A4OCTaBKM €€ B FTOTOBOM BMAE XXENE3HOAOPOXKHBIM TPAHCMOPTOM.

B 1978 — 1982 rT. B KOHCTpYKTOpPCKOM Gtopo no uppuraumm MunHesogxosa CCCP [9] pa3paboTtaH TMnoBon
psg anektpuduumnpoBaHHbix MHC (tabn. 6), KOoTOpble OCHaLWeHbl HOBEWWWMW Tunamu obopynoBaHus,
OTBEYaloLLEro COBPEMEHHbIM TpeboBaHMAM, U pPEKOMEHOOBaHbl AN PeK W Opyrnx BOAOEMOB MNpu
amnnutyge konebaHnsa ypoBHel Boabl 40 4 M.

BonbLuoe umMcno Bogo3abopoB B cMCTEMAX KOMMYHAaSIbHOrO U MPOMBILLIIEHHOrO BOAOCHabXeHUsA ropoaa
N cocpedoTovEeHNe UX B BEAEHUW ropoACcKOro Bogonposoda (kak, Hanpumep, B Kanyre, YnbaHoBCke 1 gp.)
no3eonstT ncnonb3oeatb 1...2 NMHC kak pe3epB Ansa Bcex Bogo3abopoB. 3T1o 3HaumT, YUTOB 3aBucmumocTun
OTLUYroneaoBon OOCTAHOBKW, pexvMma ypoBHen M HaHocoB MHC moxeT ObiTb onepaTUBHO NOAKMYEHA K
TOMY MM MHOMY BOJ03abopy, OENCTBYHOLLEMY B €OUHOM BOAOXO3ANCTBEHHOW CUCTEME ropoaa.

Ta6nuua 6. TexHn4eckas XapaKkTepuCTUKA NMaBy4UX HACOCHLIX CTaHLMIN KOHCTPYKTOPCKOro 61opo
no nppuraumm

TUn CTaHLMM HCMD-4/10 | HCM-05/10 |  HAM-bIM CS'SQ/‘]CS' CHIM3-2/5
”po"'”of\‘n"é}f”b”o”"’ 4..4.8 05..07 162..1.3 06..07 | 2 34..2 47
Hanop, M 10. .6 10. .5 12, 5. -17 10. .5 8..6
Yucno arperaTos, LWT. 2 1 2 1 1
O6cnyxnBatoLwmn 2 1 2 1 1
nepcoHarn 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
MOLLHOCTbIO, 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. YcoBeplieHcTBOBaHMe Bogo3abopoB

B nocnegHve gBa gecatunetus BoAo3abopbl, Kak HXU OQHO ApYyroe 3BEeHO CUCTEMbl KOMMYHarbHOro
BOOOCHaOXeHWs, MOABEPINUCb CyLWEeCTBEHHOMY YCOBEpLUEHCTBOBaHMO. 3a 3TO Bpemsi MNOSIBUMNWCH
BOAOMPUEMHbIE OFOSIOBKM C BUXPEBBIMU Kamepamu, QunbTpylolmne BOAOMNPUEMHUKU C 3acbIMHbIMUA W©
NakeTHO-peeYHbIMN KacceTamu, KOMOUHMPOBaHHbIE BOAOMPUEMHMKM, BOAOMNPUEMHbIE
CaMOonpOMbIBatoLLMECH KOBLUM, YCOBEPLUEHCTBOBaAHA cUCTEMa OOPATHOW MPOMBIBKA CAMOTEYHbIX FIMHUN U
BOZOMNPUEMHbIX OKOH W T.A., YTO CTano BO3MOXHbLIM Griarogaps LULMPOKOMY M3YYEHUIO OMbITa aKchnyaTauum u
JanbHenLWwnm Hay4YHbIM MccrnegoBaHmam Bogo3abopos (B nepsyto ovepeab BHUM BOOTEO n BHUUT um. B.
E. BeoeHeeBa) B NnabopaTopHbIX U HAaTypPHbIX YCIOBUAX.

Kpome noBbileHMs HageXHOCTU BOOOCHaOXeHUs1 yCOBEPLLUEHCTBOBaHME BOO03abopoB B GOMbLIMHCTBE
cny4daeB gano 6onblon 3KoHoMudecku addekT. Tak, MPVMEHEeHNe OrOMOBKOB C BIXPEBEIMU Kamepamm
nossonwuno B 1,3...1,5 pasa ymeHblWNTb yaenbHbIn (Ha 1 M° Nnowaan BogoNpUEMHbIX OTBEPCTUI) 0ObEM nX
CTPOUTENBLCTBA U COOTBETCTBEHHO Kanu TaroBrOXEHUS.

BaXHbIM TEXHONMOTMYECKMM YCOBEPLUEHCTBOBAHNEM S$BMSETCA 3ameHa OObl4HOM (OT HacoCOB MMM
pe3epByapoB) 006-paTHOM MPOMBIBKM CaMOTEYHbIX JIMHUA W  OrOSIOBKOB MMIMYJIbCHOW MPOMbIBKOW,
npeanoxeHHon u wuccnegosaHHon A. C. O6pasosckum u B. B. OctpukoBbiM. [py HECNOXHbIX
KOHCTPYKTMBHbIX [OOMOMHEHMAX (yCTaHOBKA B MpPMEMHbIX Kamepax 6GeperoBoro konogua rMapOKONOHH
BbICOTOM 6...8 M Ha KOHLIaX CaMOTEYHbIX NMUHUIA U BaKyyM-Hacoca) OCTUraeTCcsl BbICOKUIN KCMyaTaLuMOHHbIN
adeKkT — BOCCTAHOBIIEHME NPOMNYCKHOW CNOCOBHOCTU BOAOMNPUEMHBLIX OTBEPCTMI M TpybGonpoBoaoB 6e3
BonbLUoro pacxona Bogbl U 3NEKTPO3HEPTUN.

B Hauyane 60-x rogoB Coto3BogoKaHaNMpoekTom Obinm paspaboTaHbl TUNOBbIE MPOEKTHI BOJ03a00poB Ha
pekax ¥ BOJOXPAHWMMLLAX C HACOCHBIMM CTaHLUMAMM | Mogbema NpOoM3BOAMTENLHOCTbIO A0 6 M/c,
nony4YnBLUME MACCOBOE pacnpoCTpaHEeHNe Kak B MPOMBILLSIEHHOM, Tak U B KOMMYHarlbHOM BOOOCHaOXeHWW.
VMcnonb3oBaHne e apTesmaHCKmx MOrPyXHbIX HAaCcOCOB MO3BOMNWMO C€O34aTb B Auana3oHe npoums-
BoauTenbHocTH 0,02...! M*/c Gonee KOMNaKTHbIE HACOCHbIE CTaHLMK | noabema (pnc. 18), B pesynbTrate 4ero
CYLLLECTBEHHO CHM3Uacb CTOMMOCTb CTPOUTENbCTBa BO403abopoB. B To ke Bpemsi Grarogaps Hay4YHbIM
nccnenoBaHMaM 1 06006LLEHNI0 NPON3BOACTBEHHONO OnbiTa ObINM YCOBEPLLUEHCTBOBAaHbLI paHee U3BECTHbIE U
CO3aHbl HOBbl€ TUMbl 3aTOMSIEHHbIX BOAOMPUEMHbIX OFOSIOBKOB, KOBLUOBbIX W KOMOMHMPOBAHHbLIX
BO403abopoB, HACOCHbIX CTaHuun | nogvema. HacocHaa crtaHums | nogbema TpybuyaTtoro TuUNa,
paspaboTaHHasi BnepBble Afsi CUCTEMbl BPEMEHHOro BopocHabxenuss Cypryta, npeacraensieT cobomn
Konogew, B BUAEe cTanbHoM Tpyobl gnametpom 1800 mm, 3arnybnsemMor ¢ NnoMoLLbio BUBponorpyxaTenen.
Bopaa 13 peku noctynaet B konogew, no cudoHHOMY TpybonpoBoay, NPOXOANUT Yepes LNMMHOPUYECKYIO CETKY
N OTKauMBaeTCs apTe3nMaHCKMM MOrpyXHbIM HacocoMm. CeTKy nepuogu4eckn NOOHUMAT Ha MOBEPXHOCTb U
npomMbiBaloT. [peMmMyLlecTBOM TakoW CTaHUMM SIBNSAETCA €€ KOMMAKTHOCTb U BO3MOXHOCTb BbICOKOM
nHaycTpmanuaaumm ctpoutensctea. OgHako ee NPMMEHSOT TOSNIbKO HAa UCTOYHMKAX C ManbIM COAepXXaHem
HaHOCOB 1 NNaBaloLLMX BELLECTB.

MaccoBoe rugpoTexHmy4eckoe CTPOMTENbCTBO B Hallen CTpaHe, U3MeHMBLLEE yCIoBMS 3abopa Boabl U3
MHOMUX pekK, BbI3Baro Heob6xoaMMOCTb pa3paboTku cneumnanbHbiX BOA03a00PHbLIX COOPYXXEHWI U YCTPONCTB
ans obecnevyeHnss yCTonumBon mMx paboTbl NpU MHTEHCMBHOW nepepaboTke GeperoB M mMurpauum HaHOCOB,
obpasoBaHuM LWyrK, pa3BUTUN NNAHKTOHA U T.A4.



Puc. 18. Bogo3abop ¢ norpyHbIMn Hacocamu

1 — BOAONpPUEMHbIN OroyIOBOK; 2 — rpaBMUHO-LLEO0EHOYHbIN PUNbTP; 3 — NUHUA eCTeCTBEHHOMN
NoBepxXHOCTU 3eMnu; 4 — KpenrieHne otkoca (KameHHasi Habpocka); 5 — HacocHasa cTaHuus; 6 —
HanopHbIN TpybonpoBoAa; 7 — NOAroToBKa U3 WeOHA; 8 — Norpy>kHOW 3neKTpoHacoc

Puc. 19. BogoxpaHunuwHbin Boao3abop
6alleHHOro Tuna

Puc. 20. BopoxpaHunuuHbin GeperoBomn
Bogo3abop npu  Oonblion  amnnutyge
KonebaHus ypoBHS BOAbI

1 — § — ypoBHM BOAbl COOTBETCTBEHHO
MaKcuMarnbHbIW, HOpPMaribHbIA NOAMNOPHbLIN,
exerogHown cpaboTkuy, MWHUMAnNbHbIN,

KaTacTpohuyeckKun MUHUMAnNbHbIK; 6 —
CUOHHBLIN BOAOMNPUEMHMUK; 7, 8 —
BOAOMNPUEMHUKA COOTBETCTBEHHO BTOPOro u
TpeTbero spycoB; 9 — BogonpueMHbIN
konogeu; 10 — HacocHas CTaHUuA

B nocnegHee BpeMsi NOSIBUNMCL OTAENbHO CTosWMe BOAo3abopbl GalleHHOro Tuna C MHOrosipyCHbIM
pacnosnioxxeHMem BOAONPUEMHbIX OKOH (puc. 19), Hanpumep n3 p. B. TecbMbl Ana 3naTtoycTta; BCTPOEHHbIE B
TENno NnoTuHbl, Hanpumep w3 AHrapbl ans Wpkytcka, EHuces gns [OuBHoropcka, a Takke OGeperosble
BOAOXPaHUNULLHBLIE BOA03ab0pbl C BOOONPUEMHNKAMN Ha pasHbIX ypoBHsIX (puc. 20) n ap.
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Puc. 21. Bogo3abop Ha EHucee

1 — 4 — ypoBHM BOoAbl COOTBETCTBEHHO: MaKCMMalbHbIA 3aperysiMmpoBaHHbIA, MUMHUMalbHbIN,
MepTBOro o6bemMa, 6LITOBON ([0 3aperynupoBaHus); 5 — cdunbTpylowmn oronoBok; 6 — cpaboTka
Oepera; 7 — BogonoABoAsWaA LWTONbLHA; 8 — BogonpueMHas Kamepa; 9 — CKBaXWHbl C
NOorpyHbiMu Hacocamu; 70 — HacocHas CTaHUuA

KomnnekcHoe pelleHne 3agad rmapoTeXHUYEeCKoro CTPOUTENbCTBa M BOOOCHAOXEHMS, B3aMMOYBA3Ka
CPOKOB BO3BefeHWNs 0ObEKTOB MO3BONWIN B psige ClyvyaeB NOCTPOUTb BOAOXPaHUNULLHbIE BOA03abopkl Ha
He3aTomnmneHHbIX OTMeTKax (OO0  3anofiHeHWs  BOAOXPaHWMULL), YTO  CYLLECTBEHHO  YMEHbLUWUIO
NPOLOIMKUTENBHOCTL CTPOMTENBLCTBA M CHU3WIO KanuTarnoBnoxeHus. Tak, Bogosabop Ha Enucee (puc. 21)
ObIST NOCTPOEH HEe3adosro Ao 3anofiHeHnsa BogoxpaHunuwia KpacHosipckon N9C Ha oTMeTKax, 3HaunTesNbHO
npeBbIWaLLnX ObITOBLIE OTMETKM YPOBHS BOAbI B PEKE, YTO MO3BOSUIIO MPUMEHUTL HOBbIE KOHCTPYKTUBHBIE
pelweHns n cnocobbl cTpouTenbcTBa BoAgo3abopa. BmecTo camoTeyHbix TpybonpoBogoB Obin caenad
TYHHENb BbLICOTOM 2,5 M U ANWHOW 86 M, BbIMNOMHEHHbIA LUTOSIBHOM MpPOXOAkon Ha rnybuHe go 30 m ¢
BHYTPEHHMM KpensfieHNeM CTEHOK. 3akaHYMBaeTCs TYHHENb BOOOCOOPHOM KaMepoW, B NEPEKPbITUE KOTOPOW
BXOOAT obcagHble TPyObl CKBaXMH C YCTAHOBIIEHHBIMW B HUX MOTrPYXHbIMW HACOCaMW; Hag CKBaXKMHaMMU
cOenaH Ha3eMHbI NaBWUMNbOH C YCTAHOBKOM TaM 3HEpPreTMyeckoro obopyaoBaHWSA; Ha BXOAEe B TYHHEMb
NOCTPOEH ene3o0eTOHHbIV OronoBoK C hunbTpytowen obebinkon. bnarogapsa OTCyTCTBUIO MOATONMEHUSA
CTPOUTENBHON MAOLWAaAKN AOCTUIHYTO BbICOKOE KayeCTBO BCEX CTPOMTENbHbIX paboT. B kopoTkuii cpok Bbin
MOCTPOEH aHamnormyHbli Bogo3abop Ha ApTEMOBHE, TOSIbKO BMECTO MPOXOAKM LUTOMbHU 3[4EChb YIOXMWIU
TpyOy amameTpom 2000 MM 1 HENOCPEACTBEHHO B HEE YCTAHOBWITM MOTPY>KHBIE HACOCHI.

MHTepeceH Bopo3abop w3 BopoxpaHunuwia Yupkerickon [FQC Ha p. Cynak, cnyxawmi gns
BogocHabxeHus BywnHakcka. Boposabop Oeperosoro tvna npeacrtaBnsieTr coOOM MpobUTLIN B CKamnbHbIX
nopogax TyHHeNb MPOTSXKeHHOCTbo 60 M M Nnowagplo cevyeHus okono 17 M, B KOTOPbIIl C NMOBEPXHOCTM
npobypeHo 15 ckBaxuH rnybuHon 60 M. Bxog B TyHHEmNb MEPEeKpbIT, Kak Ha OObIYHOM BOAOMPUEMHMKE,
pelweTkon n cetkon. CKBaXuHbl OObEOVHEHbl B TPU KyCTa, KaXabli M3 KOTOPbIX BKMYaeT 4eTbipe
BOOOMOABEMHbLIE CKBaXMHbI guameTpoM no 600 mm ¢ aptesvMaHckumu Hacocamm Tuna ATH m ogHy
CKBaXMHY Ans obcnyxusaHus gnametpom 1200 mm (Ans cnycka Bogonasa). [Mpu 3anonHeHwuM BOAO-
xpanunuwa go HIMI BogonpMeMHUK HaxoauTcs Ha rnybuHe 55 M, npu MakcumansHon cpaboTke ypoBHA —
15 m. Ha Takon rnybuHe BogonpueMHUK He NoaBepXXeH BO3AENCTBMIO BOSTHOBLIX NMPOLECCOB.

Takum obpas3om yaanocb MCKNIOYMTb HeobxooumocTb cTpouTenscTBa GeperoBoro konogua 6onbLion
rnyouHebl. Jkcnnyatauus BoAdo3abopa Ha MNPOTSHKEHUM HECKOSMbKMX NeT NoATBepXOaeT €ero BbICOKYH
TEXHUYECKYIO U CaHUTaPHYIO HAOEXHOCTb.

MonoXuUTenbHBIN ONbIT YCTPOWCTBA WM 3KCMnyaTauum Bogo3abopa n3 sogoxpaHunuiia Yumpkenckon MNC
yUYTEH MpW MPOEKTUPOBaHMM U cTpouTenbcTBe MuatnuHckon OC, cregyrowlern B kackage rmapoysrnoB Ha
Cynake. 3gecb NpuHAT eguHbid BogonpueMHuk and MNOC 1 BOAOCHaGXEeHWs HaceneHHbIX MYHKTOB, OT
KOTOpOro Boga MNpPOXOAMT MO BblpyONEHHOMY B CKane HarnopHOMY TYHHEN AMamMeTpoM 6 M u
NPOTSPKEHHOCTBIO 2,5 KM [0 YpaBHUTENBHOIO pe3epByapa. V3 pesepByapa 0TXoaaT caMOTeuYHble BOLOBOAbI
rpynnoBoro Bogonposoaa ans ropogos Kusuntopt, Maxaykana, Kacnuick, M36epball, XacaBblopT 1 MHOMMX
CenbCKMX HacemneHHbIX NYHKTOB, ABMNAOLLErocs no cyLlectsy obbeanHeHHbIM BogonpoBoaoM [larectaHa.

Momnmo ypobcTBa CTpoMTENbCTBA TakMX BOAO3abOPOB OHWM  UMEKT ele U CYyLEeCTBEHHble
TEXHOmMorMyeckne npemmyLlecTsa. brnarogaps pacnonoXxeHunto BOOONPUEMHbBIX OKOH Ha BOonbLUMX rnyBuHax
obecneynBaeTcs BO3MOXHOCTb MOSyYeHUs BoAbl BbICOKOrO kadecTBa. Tak, Ha Bogo3abope 13 Yupkerickoro
BofoxpaHunuwa Boga cootsetctByeT TOCT 2874 — 82 6e3 kakon-nmbo o4MCTKM, N Nepen nogadven notpe-
BuTensm ee TonbKo XnopupytoT. NoaTomy oTnana Heobxo04MMOCTb CTPOUTENBCTBA BOAOOYMCTHON CTaHLNN,
NpPeayCMOTPEHHON NPOEKTOM.

Mo npoekTy NMnpokommyHBOAOKaHana Ha KybaHckom BogoOXpaHunuLLe nocTpoeH Bogo3abop Ans rpynnel
ropogoB KaBkasckux MuHepanbHbix Bog. bonbluas amnnuTtyaga konebaHus ypoBHSA BOAbI B BOOOXPaHUIMLLE
(15 ™), uHTeHcuBHOe BoOrHooGpa3oBaHMe U nonorne Gepera obycnoeBunu Gonblyk (6onee 500 m)
yOaneHHOCTb BOLOMPUMEMHOro Korogua C HacocHoM cTaHuuen | nogbema oT ypesa Bogbl npy THB un



fonbLuyto rMyOuHY 3anoXeHus NoABoAsWmMX TpybonpoBogoB. B cBs3M ¢ 3TMM coeaMHEHME OrofloBKOB C
OeperoBbiM KOMOALEM OTNMYAETCHA OT OOLLENPUHATBLIX peLleHui: Ha ydactke okorio 100 M OT OronoBkoB
YIIOXEHbl CaMOTeuYHble cTanbHble TpybonpoBoabl anametpom 1400 mm, a ganee Ha y4yactke 526 m —
LLMTOBOM NPOXOAKON NOCTPOEHbI ABa TyHHens. CamoTeyHble TPybonpoBOAbl YNOXEHbI OTKPbITbIM COCOBOM
B NoABoAHble TpaHwewn rmybuHon o 6 m. TyHHenuM NpoxoaaT Ha pacCTosHuM 14 M oguH OT ApYroro Ha
rnybuHe 8,5..18 ™M, wumeloT BHyTpeHHuMn amametp 1700 mm u yknoH 0,008, 3akpenneHsl OHM
Xene3obeToHHbIMU GriokaMu-o6onoYkamm C YCTPOMCTBOM BHYTPEHHENW MOHOMWUTHOW GeTOHHON pybdaluku
TonwwmHon 210 mm. OronoBkm pacTpybHOro Tuna NOAHATLl HA BbICOTY 4 M Ha4 AHOM BOAOXPaHUNULLA 1 Onu-
palTca Ha pamHble MeTannuyeckve onopbl. [ToMUMO COpOo-yaepXMBaOLWNX PELLETOK OHWU OCHALLEHbI
pbI6O3aLLNTHLIMY CETKaMW.

[MoBcemecTHOE UCMOMb30BaHWE MaribIX PeK, Kak npaBuno, ¢ 3aperynupoBaHMeM CToKa U yBenuyeHue
oTbopa BOAbl M3 HMX pPacWUPWUO CTPOUTENBCTBO MPUMAOTUHHBLIX BOJo3abopoB, noTpeboBano
MPVHUUNMANbBHO HOBBIX PELLEHUI KakK B YCTPOMNCTBE CaMux BOg03abopoB, Tak U B perynupoBaHumn ctoka. H.
B. EpecHOBbIM A5t 0OQHOro M3 NPOMbILLUNIEHHBIX O6BEKTOB ¢ BOMnbLMM BogonoTpebneHnem paspaboTaHa cu-
cTemMa BOOOCHabXeHUs C YeTblpbMs MPUNAOTUHHLIMKU BOA03abopamu, pacnosioXeHHbIMWU nocnegoBaTenbHO
Ha oJHoW peke. PerynupoBaHue CTOKa AN BCEX YeTblpex BOA03abOpOB OCYLLUECTBMASIETCS OOHOW
BOOOXPaHWUIMMLLHOW NIIOTMHON, B TO BPEMS Kak MPU HWbKE PacrioNoXeEHHbIX N0 TeYEHU pekn Bogosabopax
coenaHbl  obrneryeHHole  BOAOMOABEMHbIE NMOTUHLL. Pycrno peku MCMonb3oBaHO B KayecTBe
BOAONOABOASLLE-TO KaHana, YTo MO3BOMMUIIO MCKNIOYUTL CTPOUTENbCTBO BOOoBOAOB. [MogobHas cuctema
BOOOCHabXeHUs1 MOCTPOeHa, B YaCTHOCTU, Ha pP. benon. OKOHOMUYHOCTb TAKOro peLleHnst o4eBUaHa.

YcoBepLUueHCTBOBaHbI BOA03ab0opbl C (OUNbTPYHOLMMM BOAONPUEMHUKAMW, M3AaBHA NPUMEHSAEMbIMA Ha
pekax Cunbupu. Hapsgy ¢ TpaguUMOHHbIMM OrosioBKaMu C KamMeHHOW OOChIMKoW ceryac cTanu LUMPOKO
NPUMEHATb NMOAPYCNOBbIE ranepen, PUNbTPYOLME OPEHbI B CKanbHOM FPYHTE, AOHHbIE BOAOMPUEMHUKU C
dunbTpytowmmm kaccetamm n 1.4. A. C. Obpasosckum u HO. V. BOoBuMHbIM MccregoBaHbl BOMPOCHI
KonbmaTauuMn TakMx BOOOMPUEMHWKOB W MNPELANOXEHbl MEeTOAbl BOCCTAaHOBMEHUS BOAOMNPOHULAEMOCTU
punbTpoB. OCOBEHHO MHOro TakMx BOO03abOPOB MOCTPOEHO B CUCTEMAX KENe3HOOOPOXHOro WU
NPOMBILLITIEHHOTO BOAOCHabXeHust (Hanpumep, Ha p. lUupe B Xakacckom aBTOHOMHOM 06nacTu) Ha
BOAOMNpOBOAax Manow npoussogutensHoctu. ObecneunBass Marnble BXOOHbIE CKOPOCTM MNOTOKA, OHU
okaszanuck bonee yctonumsbiMu Ans paboTbl B CAOXHBIX YCNOBUSX (Manble rrybuHbl B UCTOYHUKE, LLIYTOXOA,
necocnnas u T.4.).

Yacto cunbTpylolimMe BoAONPUEMHMKM YCTPanBakT C NOTOMOYHLIM NPUEMOM BOAbI U 3arny6nsoT B AHO
peku. MoBepx BOAONPMEMHON pelleTkn A0 YPOBHA AHA YyKnadblBaloT Cnon (unbTpylollero marepuana
(OTCOPTMPOBAHHBIN FpaBuiA, ranevyHnK HachbINMHOW UK YIIOXKEHHbIA B KacceTbl). ViHorga Takve Bogo3abopbl
yCTpamBalT C pacyeTOM He TONbKO (OUIbTPYIOLLEro, HO W OTKPbITOrO npuMema BOAbl C B3aWMHbIM
pe3epBMpOBaHNEM BOOOMPUEMHUKOB. Tak, Bogo3abop Ha p. benokypuxa Ha Antae, umest OTKPbITbIN BOOO-
npveM Yyepes JOHHbIE PELUETKN, B MEPUOS NaBOAKOB NepekntoyaeTcsl Ha unbTPYOLWMIA NpUeM Boabl Yepes
rpaBuMHY0 OBCHINKY M OOKOBblE OKHa TOro e OrofioBka, NpuvyeM MOTOMOYHbIE BOAOMPUMEMHBIE OKHa B
nepuog naBofka MOryT 3aKpbiBaTbCs CreumanbHbIMU KpbILLKaMu. Takast KOHCTPYKUUS OrofnioBka Mo3BonsieT
yCTaHaBnMBaTb TEXHONOIMMI oTbopa BoAbl C Y4ETOM He TONbKo 6ecnepebonMHOCTM BOAOCHAGXEHWSs, HO ©

Puc. 22. HoBbIn BoJo3abop KOBLIOBOro Tuna Ha O6m
BoponpuemHble KOBLUM, MOCTPOEHHbIE B paccMaTpyMBaeMblii Mepuos B CUCTEMAxX KOMMYHarbHOro
BogocHabxeHus B Omcke, Hosocubupcke, Apmasupe, KemepoBe, bapHayne, MexaypeyeHcke un ap.,
BbIMOSIHEHbI C CaMOMpPOMbIBAKOLLMMCA BXOAOM Ha ocHoBe wuccriegosannn BHWW BOOMEO (A. C.



O6pasoBckuit). bnarogaps 3TOMy AOCTUrHyTa HagexHas 3alimMTa BOAOMPUEMHUKOB OT BO3AENCTBUSA
HaHOCOB W LWWYyrK W, cregoBaTenibHO, MOflyvyeHa OcHoBa Ans Gonee LUMPOKOro NPUMEHEHWS KOBLUEW B
KOMMYyHarnbHOM BodocHabxeHun. KosLuoBble BOA03abopkl 3anpoeKkTupoBaHbl B NocneaHne rogsl ans Tynbl,
KanuHuna, CapaHcka, Yol u gp.

CoBepLueHCTBOBaHME KOBLLEN Hamboree YeTKo MpocnexmnBaeTcs Ha Bogo3abopax ns pek Tomb n OO6b,
rae no wucrtedeHun 50-neTHero nepvoga MOSIBUIIOCL WX  TpeTbe nokoreHne. CoBpeMeHHble
camonpombliBaoLmecs koewn (puc. 22) psgom ¢ koswamu 30-x rogoB 60MbLION NPOTSXKEHHOCTU C He-
3aTonnsemMbiMy orpaxgarowmMmm gambamum Ha BCeW WX ONUHEe, B OTAENbHbIX Cnyvasx ¢ OBYCTOPOHHWUM
BXOAOM BOAbl OTNMYAIOTCA rMAPaBNNYECKUM COBEPLUEHCTBOM, MEHbLUMMW obbemamu 1, cregoBaTernbHO,
3KOHOMWYHOCTLIO CTpOUTENbCTBa. B psage criydaeB HOBble KOBLUM NPUMbLIKAKOT K CTapbiM, YBA3bIBAsCb C
HMMMW KOHCTPYKTUBHO U TEXHONOMMYECKH, T.e. NOSBMIIUCH CNapeHHble KOBLUK, Koraa BepxoBas Aamba paHee
MOCTPOEHHOTO KOBLUA CTaHOBWUTCA HW30BOW AambON HOBOro, a CTpyeHanpaBsrsiolmne COOPYXEHUS MOoryT
nmeTb obLuee Ha3HayeHune.

KpynHbIX OCroXxHeHun B paboTe KOBLUOBbLIX BO403abOpOB HOBbIX KOHCTPYKUUN He Habntogaetcs. bonee
TOro, B psAe crnydaeB oTnana HeobXxoAMMOCTb €XerofHOM YMCTKM KOBLUEW OT HAaHOCOB. Tak, KOBLUM Ha
Boponposodax Mexay-pedeHcka u OCMHHMKOB HagexHo npopabotann 6e3 nNpodunakTUY4eCcKon YUCTKK
oKkono 7 neT, a koBw HoBocubupckoro sBogonposoga — 5 net. K KoHUy neTHen MexeHn Ha Mexay-
peyeHCcKOM KoBLUe HabrnogaeTcsa OTNOXeHWe HaHOCOB B pycrie (nepen BXOAOM B KOBLU) B BuAe NecyaHon
KOCbl 3a LUNOpON BepxoBOW Aambbl. MIHorga STy KOCy yaansioT C NOMOLLbIO 3KCKaBaTopa-gparnanHa, HO
fonbluen YacTblo OHa pasMbiBaeTCs NaBOAKOBbIMU noTokamwu. OAHAKO TEXHONOrM4eckoe COBEPLUEHCTBO
BHOBb MOCTPOEHHbIX KOBLUEN He WCKMYaeT MOMHOCTbI0 HeobXOOUMOCTU WX MNEepPUOAMNYECKON YMCTKM.
HabniogeHns nokasbiBaloT, YTO €CNW KOBLUM HE YUCTUTb 5...7 NeT, OHU HauMHalT MHTEHCMBHO 3apacTaTb
BbICOKOPOCIbIMW TPaBaMu U KycTapHukoM. O4eBMAHO, IKCNyaTaums KOBLUEW B 3TUX ycnoBusix Tpebyet
AanbHewnLero CoBepLIeHCTBOBaHMS.

6. PeKOHCprKLlMﬂ n yBernimnyeHme npom3BoauTesibHOCTHU BOAOSaGOpOB

OgHa wv3 3agay OAMHHAgUaToOW NATUINETKM — MOAEpPHU3auus M TeXHUYEecKoe MepeBoopyXKeHne
OEeVCTBYIOLWMX NpeanpuaTui. NpyuMeHuTensHO K Bo403abopHbIM COOPYXXEHMSAM 3TO O3Ha4YaeT peannsauuio
TaKMX UHXEHEPHbIX PELLEHU, KOTOpble MOBLILIAT HageXHOCTb paboTbl BO403abopoB M, crieqoBaTesnbHo,
[al0T BO3MOXHOCTb BecnepebonHoro otbopa He TONbKO pacyeTHOro, HO U JOMOMNHUTENBHOMO pacxoda BoAbl.
Bopo3abopHble COOpYXeHWsi paccHMTbIBAOT, KaK yXe OTMeYarocb, Ha camble HebnaronpusTHble YCnoBus
paboTtbl. CnegoBaTtenbHO, eCnv OCYLLECTBUTL MEPbI MO YMYULLEHMIO YCIOBUI paboTbl M CHUXKEHUIO CTENEHN
oTpyLaTeNbHOro BO3OENCTBMSA NPUPOOHBIX U Apyrux hakTopos, To Bogo3abop MoxeT paboTtatb ¢ GonbLuon
HaJEeXHOCTbIO U AaXe C YBENTMYEHHON NPOM3BOAMTENBHOCTBIO.

M3 npakTuku akcnnyataumm cuctem KOMMYHarbHOrO BOAOCHaOXeHNst M3BECTHbI MHOTOYMCIIEHHbIE (haKThl
MogepHM3auMmM BOO03abOpHBIX COOPYXEHUN C YyBENMYeHMeM KX npousBoauTenbHoCcTM B 2..3 pasa no
OTHOLLIEHMIO K pacyeTHoW 6e3 OomnbLUMX AOMOSTHUTENbHBIX KanuTanoBnoXeHun (Bogo-. 3abopbl B leH3se,
HoBocunbupcke, HoBoky3Heuke, Vckntume). B cBSI3M C 9TMM NPOEKTMPOBAHMIO M CTPOUTENBCTBY HOBOIO
Bogo3abopa AOMKHO MpeaLlecTBOBaTb U3y4YeHUEe COCTOSIHMS CYLLECTBYIOLUMX BOA03abOpOB, YCMOBUA UX
aKcnnyaTauum u BO3MOXKHOCTEN PEKOHCTPYKUMMU. Bomnblioro BHMMaHWUS 3acnykuBaeT NPOU3BOACTBEHHbIN
ONbIT MOBbIWEHNS HagexHoCcTM paboTel Bogo3abopoB. Ha puc. 23 paHbl CXeMbl  MpaKTUKyeMOW
PEKOHCTPYKLUMM PeYHbIX BOA03ab0pOoB.



Puc. 23. Cxemb

1 — BoAonpueMHble OronoBKU; 2 — caMoTeudHble WU CU(OHHble nNuHuKM; 3 — OGeperoBon
Konogeu, CMeLlleHHbIM C HACOCHOW cTaHuuen | nogbema; 4 — pacTpybOHble OronoBku; 5 — Bogonpu-
eMHbIN KOBW; 6 — OeperoBoM BOAONPUEMHUK; 7 — cOegUHUTENbHbLIN TpybonpoBoa Ans
nepeknyYeHnss BOAOBOAOB; —nepBOHa4YaNbHbI€ COOPYXKEHUSl; ---------- — COOpYXeHus
nocnepyroLwero pasBuTus

Mpu obwmx BnaronpusaTHbIX ycrnoBusx paboTbl Bogo3abopa Npou3BOAUTENLHOCTb €ro MoXeT ObiTb
yBENUYeHa nyTeM 3aMeHbl HaCOCHO-3HepreTudeckoro obopynoBaHus (pasymeeTcs, Npu  Hanuyuum
COOTBETCTBYIOLLEN MPOMYCKHOW CMNOCOBHOCTM BCEX KOMMYHMKaUWA), a Takke npodunakTuyeckmx
MEepONpUATUIA Ha BOAONPUEMHMKAX (pacumcTka pycna, yrinybneHue nepekaTos, WwWyrosawmTa u T. 4.). OgHako
30ecb BO3pacTalT BXOAHble CKOPOCTM MOTOKA B BOAOMPUEMHBLIX OKHaX, YTO MOXEeT MpuBecTn K
HenpeaBUAEHHbIM OCIIOXHEHMAM Ha Bogo3abope. BcnegctBme 3TOro BO3HMKaeT  HeobxoaMMOCTb
pacLIMPEHNS UMK YCTPOWCTBA AOMOSTHUTENbHbLIX BOAONPUEMHbIX OKOH, YTO TpebyeT 6onblimnx TpygosaTpar.
Mpwn BbINONHEHUN paboT B 6GeperoBoM KosbLie Ha 04HOM M3 Bogo3abopoB HoBocMbupcka no NpeasiokeHunto
akagemuka M. A. JlaBpeHTbeBa Obim NMPUMEHEH B3PbIBHOW METOA C MOMOLUBbI KyMYIATUBHBIX 3apsidoB,
Onarogaps Yyemy B OecATKM pa3 Obiny COKpalleHbl CPOKM MpOoM3BOACTBa pPaboT MO PEKOHCTPYKUMUM U UX
TPYAOEMKOCTb. TakMm e cnocobom 6biny ycnewHo BbINOMHEHbl AHOYrnybutensHble paboTbl B Ckarb-HOM
rpyHTE.

Yawe Bcero Hapsgy C 3aMeHon obopydoBaHus TpebyeTcs CTPOUTENbCTBO  AOMNOMHUTENBHbIX
BOAOMPUEMHUKOB, CAMOTEYHbIX WNU CUQOHHBLIX FfMHUW W HaMOpPHbLIX BOAOBOAOB, KOTOpPOE MOXEeT
OCYLLEeCTBMATLCA B 3aBMCUMOCTU OT MECTHbIX YCNoBuUMA No cxemam 23, a unn 23, 8. [JononHUTenbHbIN
OrofiloBOK MOXeT ObiTb BbIHECEH Janblle B PYCrio Pekn unm, HaobopoT, NpubnmkeH K Gepery, Tak Kak 3a
NpefLlecTBYOWMIA NEepuod aKcnfyatauunm Bogo3abopa MOryT WM3MEHUTBbCA TMOPOSIorM4eckue YCroBws,
TpeboBaHWs ApyrMx BOL4OMNOMb30BaTeNemn, NOSABUTECA HOBbIE KOHCTPYKLMWM BOAOMPUEMHUKOB U T. A. Takas
PEKOHCTPYKLMSA ocylecTBneHa Ha Bogonposogax Ceepanoscka, Omcka, Tomcka, bapHayna, B pesynbTtate
4yero B KOMMrekce ogHoro Bogo3abopa gencreyeT oo 5 n 6onee BogonpueMHbIX OronoBkoB U 2...3 6epero-
BbIX Koroaua.

MpakTuka aKkcnnyatauun noaTBEPXKAAET, UTO HanuMume [Jaxe npocTenwero AOoMnOMHUTENbHOro
BOAOMPMEMHMKA (TUMNA He3alUMLLEeHHOro pacTpybHOro oronoBka, puc. 23, 8) B acTpeMarnbHbIX YCMOBUAX
no3BonsieT NpeaoTBpPaTUTL NOSHYK OCTaHOBKY BoAo3abopa.

Ecnu no kakMM-nubo npuvynHam panbHenwas sKcniyataums pycrioBbiX BOAOMPUEMHMKOB HEBO3MOXKHA
UNN KpamHe 3aTpyaHeHa, PeKOHCTPYKUMIO BoAo3abopa MOXHO OCYLLECTBUTL C YCTPOWCTBOM KOBLUA MO CXeme
23, 2 1 noaeoadwen npopesun. B npoTMBONoONoXHOM cuTyaumu, korga 3abop Boapl y 6epera cTaHOBUTCH
HEBO3MOXHbIM (Hanpumep, no MpUYMHE MHTEHCUBHOTO OTIIOXEHWS HAHOCOB, MOHWXXEHUS YPOBHS BOAbl B
peke u T.4.), NPOBOOAT PEKOHCTPYKUMIO Bogo3abopa nyTeM CTPOUTENbLCTBA OOMOMHUTENBHOrO PYCrOBOro
3aTONMIEHHOro BogonpuemHuka no cxeme 23, 4. Korga ke BO3MOXHOCTU 3aMeHbl HACOCHO-3HEPTreTUYECKOro
o6opyaoBaHnNs McYeprnaHbl, OCYLLECTBMASETCA CTPOMTENbCTBO [AOMOSTHUTENbHBIX HACOCHbIX CTaHuun |
nogvema (puc. 23,6 n 23, a) ¢ NepekrntoYeHNIMN Ha HaMopHbIX, a MHOTAa M Ha BCacbIBalLWUX BOAOBOAAX.
HocTturaetcqa, Takmm o06pa3oMm, B3aMMHOE pe3epBMPOBAHME HACOCHO-3HEPreTMYeckoro obopyaoBaHUA
HaCOCHbIX CTaHuui. [pu cTponTenbCcTBE AOMOMHUTENbHBIX BOAOMPUEMHUKOB LIENecoobpasHO MPUMEHSTH
Bonee coBeplleHHble A58 AaHHbIX YCNOBUA TUMbl OrONIOBKOB (C BUXPEBBLIMU Kamepamu, unbTpyowme u



T.0.), Onarogapsi YeMy [OCTMraeTcsi He TOSIbKO YBENMYEHUE MPOU3BOAUTENBHOCTU, HO W MOBbILEHWE
HadeXHoCTn paboTbl BOJ03abopoB.

Hago oTMeTnTb owmnbKM, YacTo BCTpevarolmecs Ha NpakTuke, Korda CTPOUTENbCTBO AOMOSTHUTENbHbIX
OrofioBKOB MPUBSA3bIBAIOT K AEWACTBYIOLMM CaMOTEYHBIM UM CU(POHHBIM NIMHUSAM, pacCyYnTbiBasi OAMHAKOBO
MCNomnb30BaTh Kak NPeXHne, Tak U HOBble BOOOMNPUEMHUKN. [1OCKOMbKY CONPOTUBMAEHUE ABWXEHUIO BOAbI OT
pa3HbIX BOAOMNPUEMHUKOB NMPU 3TOM HEOAMHAKOBOE, OrofoBku 6yayT pabotatb C pa3HON UHTEHCUBHOCTLIO U,
cnefoBaTtenbHO, C pPasHOW YCTOMYMBOCTbIO 3abopa Boabl. PaboTy OronoBkOB B 3TOM Cryvae CrOXHO
npokoHTponuposaTtb. W noatomy 6Gonee uenecoobpasHOo CTPOUTENLCTBO OOMOSHUTENbHbLIX OroNOBKOB C
CaMOCTOSATENbHLIMU CAMOTEYHBLIMU NN CUEOHHBIMKU TPpyOonpoBogaMM.

BTopoi xapakTepHom owmnbkon siBNsSieTCA NOACOeAUHEHNE CaMOTEYHBLIX TPYOONPOBOAOB K BCAChIBAKOLLUM
NIVHUSAIM HacoCOB, MUHYS BOOOMPUEMHbIE KaMepbl U COPOYAEPKUBAlO-LLUME CETKU. TO U Opyroe pelleHue
MOXeT paccmaTpuMBaTbCHA Kak BPEMEHHasi Mepa, HO He KaK CpeACTBO YBENMYEHUs MPOU3BOAUTENBLHOCTU
Bogo3abopoB. [daxe B OTHOCUTENBHO OnaronpuATHbIX YycrnoBusix (Hampumep, Ha Bomre B Bonrorpage)
paboTa BOOOMNPUMEMHUKOB B pPEXMME BCacbiBaHWS COMPOBOXAAETCA OCMOXHEHWSIMM, BbI3biBAEMbIMU
BOBJIEYEHNEM HAHOCOB W BCEBO3MOXHOMO PEYHOr0 MyCcOpa He TOMbKO B HACOCHble CTaHUuMW, HO U B
BOLOOOYMCTHbIE coopyXeHusd. OnpaBgaHHbIM MOXET OblTb NULLb BPEMEHHbBIN NepeBos BOOOMNPUEMHMKA Ha
BCacbIBaOLWNIA pexxum paboTbl, HanpMMep, Npu 3MMHEM YCTOMYMBOM NeAOCTaBe M HU3KOM FOPU3OHTE BOAbI K
peke, Korga He BO3HUKaeT Kakmx-nnbo nomex, YTo NOATBEPKAAETCH OMbITOM 3KCnnyaTaumm Bogosabopa 13
JleHbl B AkyTcke.

MaccoBoe rmgpoTexHM4eckoe CTPOUTENbCTBO B Hallel CTpaHe CyLleCTBEHHbIM OOpa3om MOBMASNO Ha
ycnosus 3abopa Boabl U3 PEK U TEXHOIOTUIO €€ OYUCTKU. VIBMEHUNCS pexxumM HaHOCOB, LLYTroNeaoBbIA PEXNM
pek, BOo3pocria LBETHOCTb U YyMEHbLUMIIAacb MyTHOCTb BOAbl, a Takke U3MEHWUNCcs ee conesow cocTas. Bece
3T0 MoTpeboBano CyLWeCTBEHHON KOPPEKTUPOBKN paHee MNPUMEHSAEMbIX PELIEHUA MO YCTPOWCTBY W
aKcnnyaTaumm He TONbKO BOAO3abOpOB, HO M CTaHLMIM OYMCTKM BOAbI, FMyOOKOro nsy4yeHuss ocobeHHoCTEeN
3abopa BoAbl U3 BOOOXPAHUITULL.

MHorouncrneHHole ¢aktbl nepeboeB B paboTte BoOo3abopoB Ha psige BogoxpaHunuuy, obycrnoBunuv
HeobXxooMMOCTb HaTypHbIX M nabopaTopHbix uccregoBanun. Bo BHUKA BOOMEO A. A. CMMpHOBbIM
BrepBble ObiNM geTanbHO MccrnedoBaHbl BoAo3abopbl Ha KaxoBCKOM BOOOXpaHunuiie, nogseprabLUMecs
HENpPOrHO3npoBaHHOMY LUYrofie4oBOMY BO3OeNCTBUIO ¢ nepebosiMm B nogade BoAbl. [18Tb nccnegoBaHHbIX
34ecb BOAO3abOpPOB UMEKT aHanornyHoe YCTPOMCTBO — BOAOMPUEMHUKN (3aTOMMEHHbIE OrofioBKM)
pycrnoBoro tvna ¢ 6eperoebiM1 Koroguammn, CaMoTeYHbIMU U CUAOHHBIMU MOABOAALLMMY TpyGonpoBogamMM
npoTskeHHocTbo 10...560 M. OronoBku pacnonoxeHbl Ha rnybuHe 1...14 M OT pacyeTHOro YpoBHS BOAbI U B
OCHOBHOM B 3alLM1LLEHHbIX OT BOSTHOBOIO BO3ENCTBUS akBaTOpuUsix. TeM He MeHee BCE OHM B BGonbLueln nnm
MEHbLLEN CTENeHM MCMbITbIBANu oTpuuaTenbHoe Bo3gencTtBue nubo wyrn, nubo HaHocoB. Bosgencrteue
LIYrM HAYMHaNo NPOSIBNATLCA, Kak NpaBuno, Npu cKopocTn BeTpa v>5 M/c 1 TemnepaTtype Bo3ayxa t< — 6°C.
O6paTHaa npombiBKa M Jaxe MpogyBKa BOAONPUEMHUKOB TOPSYMM BO34YXOM HE YCTPaHsnM 3TOro
Bo3genctemsa. Ha HekoTopbix Bopo3abopax Habmganocb WHTEHCMBHOE BOBMEYEHME MIIaHKTOHA.
Wccnepoeanua A. A. CMmpHOBa Mnokasanu, 4YTo onpefensiiowmnm GakTopoM B AaHHOM Crydae siBNsiTCS
BAonbbeperoBble TeYEHWs, Bbi3biBalOLME OTpULATENbHbIE MOCNEACTBUSA MPU KakoM-TO onpegeneHHoOM Ha-
npaenexHun Betpa. MHoraa oTpuuaTenbHoe BO3AEWCTBUE OKa3blBAKOT TakkKe rpafgMeHTHble, NIOTHOCTHLIE U
KOMMeHcaunoHHble TeyeHnst. CKOpoCTb BOONMbLOEPEroBbIX TEYEHUN MOXeT gocturaTtb 1...2 M/C Ha nonorunx
OeperoBbix CKMOHax M 00 3 M/C — Ha KpyTbiX. Jlwb Tam, rge BOAOMPUMEMHbIE OrOMOBKM HaxoAWNUChb 3a
npegenammn 3oHbl BOoNbOeperoBbix Te4eHUn, Bogo3abopbl paboTanu yCcTon4mnBeo.

BosHukaloT Takme TevyeHust B NPUOOIMHbBIX 30HAX MoA BO3OENCTBMEM BOJSH, Moaxogswimx Kk 6epery nog
OCTpbIM yrrioM. Ha m3rnbax 6eperoBoro ckroHa HanpaBneHue BOONbOEperoBoro TeYeHnsi OTKIOHAEeTCA OT
Bepera, a cOpMMPOBABLLMINCSA MOTOK TPAHCMOPTUPYET Ha GonblumMe rnyOouHbl HAHOCHI, LYTY, MAaHKTOH U
T.0. (puc. 24). OkasaBwmecss B 30HE pacnpoCTpaHeHWst 3TOro MOTOKA BOAOMPUEMHUKA KaK pa3 wu
UCMbITbIBAOT OTMEYEHHBIE BbILLE OCMOXHEHMS. Ha ogHOM 13 Bogo3abopoBs, NOABEPraBLUMXCA BO3AENCTBUIO
Wyrv, 661110 BbISBNEHO OTIIOXEHWE HaHOCOB Yy BOAOMPUEMHOrO OrofioBka B Bue KOHyCa BbIHOCA C BbICOTON
rpebHs 5,5 M, BbITAHYTOrO B HanpasneHny BooNb0eperoBoro Te4eHus.

OueBngHo, 4TOGbLI M3bEexaTb BO3OENCTBUS BOONLOEPEroBbIX TedeHW Heobxoammo pacnonaratb
BOLOMNPUEMHUKM BHE 30HbLI UX PAcMpOCTPaHeHNst U NMPUMEHSTL creumnanbHble COOPYXXEHUS U YCTPONCTBa
(wnopsl, ByHbI), n3MeHsLWMe HanpasneHve eaonbbeperoBoro tedeHus (puc. 24). CTpouTenbCcTBO TaKMX
COOpPYXEHWIN Ha OEeNCTBYIOLLMX BOA03abopax MOXHO paccMaTpmBaTh Kak X PEKOHCTPYKLMIO.



Puc. 24. BoponbbeperoBbie TeYEHNA HA BOAOXPaAHUITULHBIX Bogo3abopax (no A. A. CMupHoBYy)

a — BOAONpPUEMHUK NoaBepXeH BO3AeMCTBUIO BAONbLOeperoBbIX Te4eHUn; 6 — BOAONPUEMHUK He
noaBepXXeH BO34eMCTBMIO BAONbOeperoBbiX Te4eHUN; 8 — BAOJNIbOe-peroBoe Te4eHue Npu Hanm4um
B3Bece-nepexsaTbiBalolWen wnopbl; 1 — BOAONPUEMHUK; 2 — noaBoasiwue Tpybonposoabl; 3 —
b6eperoBon konopeu; 4, 5 — Baonb6eperoBbie TeYEHUA NPU pa3nUYHbIX HanpaBneHUAx BeTpa; 6 —
B3BecenepexBa-TbiBaoLas LWwnopa

Koraa e wnopbl nnun 6yHbl NTOCTPOUTbL HEBO3MOXHO, PEKOHCTPYKLMS JOIDKHA BKIOYaTh, Kak U Ha PeYHbIX
Bogo3abopax, CTPOUTENbLCTBO AOMOMHUTENBHBLIX BOAONPUEMHUKOB BHE 30HbI BOONbOEPEroBbiX Te4eHun. B
noboM criyyae PEeKOHCTPYKLUUW WU CTPOUTENbCTBY HOBbLIX BOA03abOpOB AOMKHO MpealwecTBOBaTh
JeTtanbHoe Wu3ydeHne Tonorpaguyeckux ycnosBuin BogOeMa, HanpaBfieHu BeTPOB, YCNOBUA BOSI-
Hoobpa3oBaHUA U T. 4.

PekoHCTpyKLMSA KOBLLOBbLIX BO403ab0pOB, Kak U PYCNOBLIX, HEPEAKO OCYLLECTBAETCS 3aMeHON HaCOCHO-
3HepreTu-vyeckoro obopyaoBaHus cTaHuuin | nogbema, a Tawke CTPOUTENbCTBOM AOMNOMHUTENbHbIX
BOAONPUMEMHUKOB B KOBLUAx (Hanpumep, B KemepoBe), yCTPOWCTBOM LUYrO- M HaHOCO3a-LWMTHbBIX LIAOP U
CTpyeHanpasnsaoLwmx cteHok. Ha Bogonposoae Knesa pekOHCTPYKUMS KOBLUA MpousBedeHa C yCTaHOBKOMW
NpPoAONbHbLIX pacnpeaenuTenbHbIX CTEHOK, YTO o6ecneynno napannenbHO-CTPYWHOE ABMXEHVEe BOAbl B KOB-
L€ U yNyYLIUIIO TEM CaMblM €r0 TEXHOMNOrMYECKNE BO3MOXHOCTM.

! Ik Puc. 25. KoBwoBbin Boao3abop Ha

p- Tomb

1 — HacocHas ctaHuusa | noabema;
2 — BoponpuMeMHbIN Konogeu; 3, 4 —
COOTBETCTBEHHO BepxoBas M HU3OBasi
BeTBM KOBLUA; 5 —
CTpyeHanpaBnsawwmm BbicTyn; 6 —
cpe3ka ocepepka; 7 — orpaxaarowias
pamba; 8 — nonysanpyabl

Hanbonee nokasaTenbHbIM MPUMEPOM M3 MPAKTUKA PEKOHCTPYKLIMM KOBLLOBbLIX BO4033a00OpOB SBNAETCS
PEKOHCTPYKUMA KOoBWA Ha p. Tomb B HOBOKy3Heuke (puc. 25). HecmoTpsi Ha TO 4YTO KOBL MMen
OBYCTOpPOHHEE nNuTaHue, oH He obecneydnBan Tpebyemyto nogady BoAdbl U HAAEXKHOCTb BOOOCHABXEHUS, TakK
Kak C OOHOW CTOPOHbI Lyra nepekpbiBana npoxoa BoAbl K BOOONPUEMHUKY, a C APYron Npoucxoamn noacoc
3arpsi3HEHHON BOAbI U3 YCTbS NpUTOKA. YTOOBI MCKNIOYMTL CTPOUTENLCTBO HOBOrO Bogo3abopa, Ha OCHOBe
nccriegoBaHun A. C. OBpasoBckoro 6binv NPUHATHI Mepbl MO YNyYLIEHWIO TMOPaBINYECKOro pexmmMa UcTou-
HMKa U CaMOro KOBLLA: NPOM3BELEHa Cpe3ka ocepeaka nepen BXo4OM B KOBLU, pa3gensiBLUEro pycrno Ha ABe
MPOTOKMW; MOCTPOEHbI YEeTbIpE OOHHbIE MOMy3anpyabl Y NPOTUBOMNONOXHOIO Bepera peku; NOCTPOEH CTpye-
HanMpaBnsALWMA BbICTYN Ha BEPXOBOM BXOAE B KOBLU; cAeflaHa [OHHas npope3b Ha MOAXOAE K KOBLLY.
Bnarogapsi pekoHCTPyKUUW, CBOEBPEMEHHOW YMCTKE KOBLUA M MPOBEAEHUIO OPYrnX NpodUNakTU4ecKnx
MEPONPUATUIN MOSTHOCTBIO YCTPaHEHbl MPUYMHBLI OCMOXHEHWW B ero pabote un gocturHyta Tpebyemas
HageXHOCTb BogocHabxeHus. MNocnegyowmin 6onee yem 20-neTHUIA OMbIT 3KCNITyaTalmm 3Toro Bogo3abopa
NOATBEPAMI NPaBUNBHOCTL U SKOHOMUYHOCTb MHXKEHEPHbLIX PeLLUEeHNIA.



PeKoHCTpyKUMA C yCTPOWCTBOM BEPXOBOM CTpyeHanpaensoowen pambsl koBwa B 1976 r. 6bina
ocyllecTBneHa Ha Bogo3abope u3 p. bepap B Vickutume, 4To NO3BONWUMO CHU3UTb MHTEHCUBHOCTb 3aUreHnst
koBwa. B couetaHum ¢ 3ameHon obopynoBaHWsi Ha HACOCHOW CTaHumu | nogbema 3TO 4ano BO3MOXHOCTb
YBENMMYUTb NPON3BOANTENBHOCTL Bofo3abopa 6onee yem B 2 pasa.

OnbIT PEKOHCTPYKLMM U UHTEHCUMKaLMK paboTbl MHOMMX BO403abopoB 3acnyxmBaeT Ooree LMpoKoro
BHEOpPEHMS1 B MPOM3BOACTBO U Gonee rnybokoro u3yvyeHusi, Tak Kak OH [aeT OCHOBY Ansi AarbHeWnLero
yCOBEPLLUEHCTBOBAHUSA BO403aBOPHbBIX COOPY>KEHUN.

FMABA lll. 3KCIMNYATALUA BOOO3ABOPOB
1. MNpnemka Boao3abopoB B 3KCnnyaTauuro u ux obenyxusaHume

O6GcnyxvBaHMe BOLOMPUEMHBIX COOPYXXEHWWA, HaxXOAsLWMXCA Ha MPOTSKEHWM BCEro nepuoga
aKcnnyaTauum nog  BOAOMW, MX OCMOTP M PEMOHT CBsi3aHbl C Oonbwumun Tpya-i HocTamu. [MoaTomy
obecrneyeHne kadecTBa CTpOUTENbCTBa BOA03abopoB, CTporoe cobnogeHne BCcex TEXHUYECKNX YCINO BUN NX
YCTPOWNCTBA MMEIOT BAXKHOE 3HAYEHUE.

Mpuemka B aKcCnnyaTauuio 3aKOHYEHHbIX CTPOUTENbLCTBOM BOA03abOpOB MpPOM3BOAUTCA B NoOpsiake,
YCTaAHOBMEHHOM 1151 OO BbEKTOB NPOM3BOACTBEHHOIO Ha3HavYeHus!, U B CTporom cooteeTtcTeum co CHul 111-3-
76 «OcHoBHble nonoxeHus. lpuemka B 3KCnnyaTauuilo 3aKOHYEHHbIX CTPOMTENBCTBOM MpeanpusaTun,
30aHUA U coopyxeHun», a Tawke co CHull Ha oTaenbHble BuAbl CTPOMTENBHO-MOHTaXHbIX paboT,
TEXHOJSOrM4Yeckoro obopyaoBaHNs N OPYrMMn SENCTBYIOLUMN HOPMATUBHBIMU AOKYMEHTaMM MO CTpOoUTENb-
cTBY, yTBepXaeHHbIMn occTpoem CCCP. Bogo3abopbl MOryT ObiTb MPUHATLI B 3KCMMyaTauuio, ecrim ¢ HUX
HayaTa nogaya BOAbl (BbIMYCK NPOAYKLMKW) KavyecTBa, AMKTYEMOro noTpebuteneM unmM MNpUHATOro
TexXHonorMen nocneayowen “e obpaboTku.

Bopgosabopbl MpuHMMalOT B 3KChnyaTaumio B COCTaBe BCEro BOAOMPOBOAA WM TOMbKO KOMMJEKca
BOA03ab0OpHbIX COoOpyXeHu. [Mpon3BoauTCA MNpUMEMKa TFOCYAapCTBEHHBIMU MPUEMOYHBIMA  KOMUCCUSMUA
MecCTHbIX COBETOB HApOAHbIX AEMYTaTOB HE3AaBMCMMO OT CMETHOM CTOMMOCTU OObeKTa, ecriv 3akasumkamm
ABNSATCA MCMNONKOMbI MeCTHbIX COBETOB HapOAHbIX AenyTaToB; MMHUCTEpcTBaMu 1 BegomctBamm CCCP,
ecnn 3akasumkamy BbICTYMNAKT MNPeanpuaTUS, BXOASALWME B CUCTEMbl 3TUX MWHUCTEPCTB, B MOpPsAKe,
yCcTaHOBMNeHHOM MuHucTepctBamun n BegomctBamm CCCP. Ocoboe BHUMaHME npu NpUeMKe AOMKHO ObITb
obpalleHo Ha COOTBETCTBUE NPOEKTHBbIM haKTUYECKNMX OTMETOK YCTaHOBKM OrofioBKOB, Npodhmnis NoABOLHON
4YacTU KOBLLUA, pa3MepoB N BbICOTHOrO MOSIOXEHUSA BOAONPUEMHbIX OKOH, KayecTBa pyC-NOBbINPaBUMbHbIX U
GeperoykpenuTenbHbIX paboT, 3acbINKn camoTeYHbIX U CUEOHHBLIX TPYOONpPOBOAOB U T. 4.

Puc. 26. BogonpuemHbii KOBLW Ha p. YynbiM
a — nNpoaonbHbLIN Npodunb NO Oocu KOBLIA; 6, 8, 3 — Nonepe4YHble NPO(PUIIN COOTBETCTBEHHO Ha
BxoAe, B cpeAHen YyacTv u nepea BogonpueMHuUKomMm; 1 — no npoekty; 2 — chakTuiyecku

Ecnn npu 3aBeplieHun cTpouTenbcTBa Bofosabopa BogonoTpebrneHne He A[OCTUMNO pacyeTHOM
NPON3BOAMTENBHOCTU, MNPUEMKA B IKCMIyaTauuilo MOXET MPOU3BOAUTLCH C HACOCHO-3HEPreTUYecKum
obopyaoBaHMEM MeEHbLUEN MOLLHOCTM M3 pacyeTa nocreaywollern (no mepe pocTa BogonoTpebne-Hus)
3amMeHbl 3Toro obopygoBaHus. WcnbiThiBaTb e Bogo3abop B niobom criyyae crnegyet npu pacyeTHOW
Harpy3ke. [lpvemka u BBOA B 3KCMfyaTauuio BOOOMPUEMHbIX KOBLUEW C MEHbLUEW, YeM pacyeTHas,
NPON3BOAMTENBHOCTBIO COMPOBOXAAETCS U3MEHEHNEM PEXMMA NOTOKA B KOBLUE U OTNOXEHMEM HaHOCOB. B
TakMx cry4asix A0SmKHbl OblTb HAMEYEHb! AONOMHUTENbHBIE MEPbI MO YACTKE KOBLLA.

Hago oTmMeTuTb, YTO NpM CTPOUTENbCTBE KOBLUEW He Bcerga AOCTUraeTcs UxX CTporoe COOTBETCTBUE
npoekTy. Hanpumep, B koBLUE Ha p. YynbiM nepes BBOAOM €ro B AeNCTBNE Obinuv BbiSBNEHbI HeJoMyCTUMble
OTKIOHEHWs B npodpune nNoaBOAHOW 4YacTu (puc. 26), YCTPaHUTb KOTOpble OKa3anoCb HEeBO3MOXHbiM. B
nocnegyoLwem 3T OTKIIOHEHMS OTpuLUaTenbHO 0Tpasnnmch Ha paboTe KoBLua.

B koBwe HoOBOCMOBMPCKOro BOAOMPOBOAA B HavanbHbIM Nepuod  aKkchnyatauum Habnioganucb
WHTEHCMBHbIN pa3MbIB 1 nocnegytoLlee ornonsaHme OTKOCOB U3-3a HEAOCTATOYHOrO YNMOTHEHWS FPyHTa npu



cTpoutenbcTBe. [Npouecc 3ToT OblN NPMOCTAHOBMEH NyTEM NOCaAKN MBBI.

Mpu akcnnyataumn BOAO3abOpPOB HaAO BECTWM MOCTOsIHHbIE HabnAeHMs 3a MCTOYHMKaMu, BKAOYas
YPOBHUM BOAbI, NepedopmupoBaHe 6eperos 1 nepemMeLleHe HaHOCoB, (hOPMUPOBaHNE NeasHOro NoKpoBa,
paspyLleHne ero u NpoxXoXxaeHne nbaa y BOAONPUEMHMKOB, CaHUTApHOE COCTOSTHUE UCTOYHMKOB. Ha manbix
pekax, NoABEPKEHHbIX nepemep3a-Huio, Heobxoanmo HabnaaTb He TOMbKO 3a YYaCTKOM PacroNoXeHWs
BoAo3abopa, HO 1 3a BbiLepacnonoXeHHbIMY yyacTkamMu, a nHorga v 3a BceM baccenHom Bogoctopa.

B mecTax BeposiTHOro nepemMep3aHusi UICTOMHMKA CUCTEMATUYECKN 3aMepsitoT TOMLWMHY Nbda U rnyouHy
NnoToka, a Npu HEOOXOAMMOCTU YTEMMAIOT NepekaThl U OTAENbHbIE MENKOBOAHbIE YYaCTKM.

Onsa Habnogennst 3a ypoBHAMU BOAbl HAa Bogo3abopax AoMmkHbI ObiTb 060pyL0BaHbl BOLOMEPHLIE NOCThI
(npocTble nnu aBToMaTnyeckne). Hanbonee npmemnemble 4ns Bogo3abopoB NpocTble BOAOMEPHbIE MOCThI
MOryT ObiTb peeyHbIMM MK CBalHbIMKU. PeeyHbli NOCT npeactaBnsieT cobor OOHYy WM HECKONBbKO peek,
YKpenmneHHbiXx Ha GeperoBoMm komnogue wWnM Ha crneuvanbHO 3abuTbix cBasix. [locTbl aToro Tuna 6Gonee
npvemnemMbl Ans Bogo3abopoB GeperoBoro Tuna Ha pekax C KpyTbiMu Oeperamu npu Hebonblwon am-
nnutyge konebaHus ypoBHs (oo 3 m). CBaliHble BOAOMEPHbIE MOCTbl, MPMMEHSIEMbIE 4Yallle BCEro Ha
Bogo3abopax pycnoBoro tuna, COCTOAT M3 HECKOMbKMX CBal, YCTAHOBIEHHbIX NEPNEeHOUKYMNSPHO TEeYEHMUIO
pekM B OOHOM CTBOpe. Takme MnoCTbl MPUMEHSIOT Ha pekax C nonorumu 6Geperamm M 3HAYUTENBLHON
amnnutygon konebaHus ypoBHen. BbiCOTy ypOBHs BoAbl Ha CBalHOM MOCTY M3MEPST NEPEHOCHOW
BOJOMEPHOMN pPEenKkon, a pes3ynbTaTbl WU3MEPEHUN 3aHOCAT B ChneumanbHbi XypHan. [AnutenbHble
HabniogeHnss Ha BOOOMEPHBIX MNOCTax MO3BOMSAT MNPOrHo3upoBaTb OOCTAHOBKY Ha Bogo3abopax wu
npegoTBpalLaTtb bnarogapsi 3SToMy aBapuiHbIE CUTYaLMN.

Tabnuua 7. OcCHOBHbIe BUAbI paboT N0 PeMOHTY BOA03ab0pPHbLIX COOPYXEHUN

CoopyxeHus Buabl pemoHTa
TEeKyLLUN KanuTanbHbIn

BeperoBble Bogo-| Ounctka OT  HaHOCOB,| PeMOHT cTeH M gHuwa komopgues, kamep u bepero-
NPUYEMHbIE KOMOALbl |MPOMbIBKa KaMep; YMCTKa M|YKPEMNEHUs; CMEHa peLueToK, CEeTOK M 3aTBOpPOB;
PEMOHT pELLeTOK, CEeTOK U|pa3bopka U PEMOHT MPUBOLAOB BPALLAMOLLIMXCS CETOK;
3aTBOpPOB; OKpacka|CMeHa XOAOBbIX CKOO M NECTHUL; PEMOHT KpenneHus
MeTannmyecKkmx KOBLWIA C 3aMeHOW [feTanen; PeMOHT TIpsA3eBbiX
NOBEPXHOCTEN C OYUCTKOM|DKEKTOPOB U NPOMBbIBHbIX YCTPOMUCTB CETOK
OT pXaBYWHbI; 3aTUpPKa C

xXenes3-HeHnem CTeH
konogues
BoponpnemHbie O6cnepoBanne cocTo-| CmeHa BEHLIOB pshbka C 3arpy3kol U OTCbIMKOW KaMHS;
OronoBKM SAHUS  OrOfioBKa W YCT-|AEMOHTaX M MOHTaX CaMOTeYHbIX TPyOONpOBOAOB
paHeHune MeJIKnX no-
BpeXaeHUM

Moaeoasiwme n oT-| 3aceB TpaBoW, 3aTupka| 3amMeHa KOHCTPYKLMM KPEMNEHUst CTEHOK U OTKOCOB
BOASLUME  KaHarmbl, | TPeLLMH B GEeTOHHOW [KaHamnoB; MPOTUBOOMOSI3HEBLIE paboThl; GypeHue
OTKOCbI MMOTUH, OT-|0GNMLOBKE; 3aMeHa OT-|pas3rpy304HblX W OPEHUPYIOWUX CKBaXWH; PEMOHT
CTOViHbIE Npyapbl AenbHbIX GETOHHbIX NANUT B|NPOTMBOMUILTPA-LIMOHHBIX ApeHaxei; PEMOHT
KpensieHnm KaHarnoB, |BXOAHbIX U BbIXOOHbLIX OrOSTIOBKOB KaHasloB
yncTKa NpyaooBs

Ta6nuua 8. NMNepMoAMYHOCTL OCMOTpPA U NJTAHOBOIO PEMOHTa BOA03a00OPHLIX COOPYKEeHUMN

CoopyxeHuns u Bugsl pabot I eprognyHOCTb
TeKyLLero KanutanbHOro
ocmoTpa YNCTKN yu
pemoHTa peMoHTa
Oronoekun BOAONPUEMHUKOB 2 pasa B rog Mo mepe 2 pasa B rog Mo mepe
HagobHoCTU HagobHoCcTH
B Tom uncne B nepuog [NocTosiHHO To xe — —
negoxoda u wyroobpasoBaHus
CamoTeuHble N cUOoHHbIE 1 pas B roa » Mo mepe Mo mepe
TpybonpoBoabl HagobHoCTU HagobHocTU




Beperosble 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 Kaxagyto cmeHy 2 | Kaxayto cMeHy 2 pasa B rog 1 pa3sB 2roga
BeperoykpenneHue pasa B rog Mo mepe Mo mepe
HagobHoCcTU, HO | HagobHOCTH, HO
He pexe 1 pasa | He pexe 1 pasa
B 2 roga B 5 net
TpybonpoBoabl 1 3anopHO- 2 pasa B rog — 2 pasa B rojg To xe
perynu-pyioLiasi apmatypa
MNoTuHbI, 4ambbl, kKaHanbl, 1 pa3 B mecsL Mo mepe To xe »
KOBLLIM HagobHoCTH
Puc. 27. AsBTOCKONn Ansi nogaBOAHOro
ob6cnegoBaHuAa Bogo3abopos
1 — crekno BepxHee 100X100 mm; 2 —

pacTpy6 13 NUCTOBOro Xenesa; 3 — py4ku; 4
— cKoba gns cTpaxyiouwero Tpoca; 5 — ayru
npeaoxpaHuTesnbHble W3 MNPOBONOKU; 6 —
¢hapa aBTOMOOMNbHasA repmeTuyHas; 7 —
CTeKI0 3epKanbHon kopobkun 110X110 mm; 8 —
3epkano nnockoe 145X X100 mm; 9 — Tpyba
(D=114 mm); 70 — npoBoOA 3NEKTPUYECKUNA B
pe3nHOBOM usonsauun

HabniogeHve 3a caHMTapHbLIM COCTOSIHUEM UCTOYHMKOB NPOBOAAT 0TOOpPOM Npob BOAbLI M UX aHaNM3oM.
KauectBo Bogbl oueHmBatoT no FOCT 17.1.3.03 — 77 (c wn3m.). MNpn GnaronpuaTHON CaHUTAPHON K
anugemMmyeckon obctaHoBke Npobbl OTOMPalOT Ha HAaCOCHOW cTaHuuu | noabema, npu HebnaronpuaTHON —
B pasnM4HbIX TOYKaxX Bbille MO TEYEHUKD PEKU, @ Ha HeMnpoOTOYHbIX Bogoemax — B 06e CTOPOHbI OT BO-
posabopa. lMNpu yxyaweHWn nokasaTenen kavecTsa BOAbl B WCTOYHWKE MO OTHOLUEHWI K HOPMAaTMBHbLIM
OOIMKHbI ObITb NPUHATHI AONONHUTENbBHBIE Mepbl, obecneunBaroLlMe KayecTBO NojaBaemon noTpebutensam
Boabl no FOCT 2874 — 82 «Bopa nutbeBasy.

HeoTbemnemol cocTaBHOM 4YacTbio 3KCnnyatauuM Bogo3abopoB AOMKHBLI ObITb Takke HabnogeHus 3a
COCTOSiHMEM BOAOMNPUEMHMKOB, MNOABOAALIMX TPyOOMpPOBOAOB M BCEro KOMMMeKca BOA03abopHbIX
COOpPYXXEHWI, CBOEBPEMEHHOE YCTPaHeHNe NOBPEXAEHNA KOHCTPYKLUMIA Henonaaok B paboTte obopyaosaHus.
B nnaHoBOM nopsake AOMKHbI BbINONHATLCH PEMOHTHbIE paboThl (Tabn. 7 u 8).

Mpu BnaronpuATHLIX YCMOBWUSX 3KCNNyaTauum getanbHoe obcnegoBaHWe W TEKyWMW PEMOHT BCeX
BOA03ab0OPHbIX COOPY>KEHUIN NPOU3BOASAT, Kak NpaBumio, ABaxdbl B rOA4: NOCHe BECEHHEro nonosoabs, Koraa
Hambonee BepOSATHbI paspyLLeHWs, U NMPUMEPHO 3a Mecsy Ao nefoctaBa. B nepBom crnyyae BbIMONHSIOT B
OCHOBHOM aBapuviHble paboTbl, BO BTOPOM — npodunaktudeckme. Npu akTUBHbBIX PyC-NOgOpMUPYIOLLIMX
npoueccax OrofloBKM MOTYT He TOMbKO 3aHOCUTLCS FPYHTOM, Kak OTMeYariocb Bbllle, HO W nogMbiBaTbCA
NMaBOAKOBbIMW MOTOKaMM (4alle BCEero CO CTOPOHbl MPUMbIKAHWSA CaMOTEYHbIX nuHun). [pyu 3TOM
TpybonpoBoabl MpoBMCAlOT, BUOPMPYIOT, BO3HMKaKOT 3aBanbl M3 KOpYEW M TOMMSKOB, CO34aBas Yrposy
MEeXaHU4ecKnx MOBpEeXAeHU BoAonpueMHuka. B Takmx cutyauusx [OmKHbl 6blTb CPOYHO MPUHATHI
npoTuBoasap!Hble Mepbl. 3aBanbl pasdbuparoT ¢ NOMOLLLIO PeYHbIX CYA0B UNn Bynbao3epoB Npu yvacTum
BOAONa3oB. Kopum u Tonnsku 3axeBaTbiBalOT TPOCOM M BblTackualoT Ha OGeper. Paborta ata Tpebyer
BonbLon octopoxHocTun. NMocne pasbopku 3aBana nog TpybonpoBoabl NOABOAAT NPUIPY>KEHHbIE (PaLLWHbI



M3 XBOpOCTa, a 3aTeM C MMaByyYnx CPEeACTB 3acbiNaldT KaMHEM BCH BbleMKY. OMdeKTMBHOCTb
obcnegoBaHnss BOAOMPUEMHUKOB W APYrMX HaxoOSALWMXCS NOA4 BOAOW 3nemMeHToB BOA03abopoB cCy-
LLIeCTBEHHO MNOBbLILIAETCHA MPW UCMONb30BaHWN NPEeAHA3HAYEeHHbIX ANS 3TOro cneumanbHbIX TeXHUYECKUX
cpeactB. A. V. larapuHbiM Obin npegnioxeH U uUcnbiTaH Ha Bopo3abopax Hoeocubupcka npubop —
aBTtockon (puc. 27), nossonswowmi 6e3 nomowM BOAOMNA30B [AeTaslbHO OcMaTpyBaTb NOABOAHbLIE
COOPYXEHNA N NX OTAENbHbIE Y3rbl, ONEPaTVBHO OLEHUBATb COCTOSIHME BOOOMPUEMHbBIX OTBEPCTUI, 3aCo-
PEHHOCTb COPOYAEPKMBAIOLLMX peLleToK 1 T. 4. ABTockon npeacTasnset cobon Tpyby anametpom 100 mm,
ANnHa KOTOPOKW MPUHUMAETCS B 3aBUCUMOCTU OT rNyOUHbI NOrpyxeHus Habnogaemoro obbvekta. Ha ogHom
KOHLe TpyObl MOHTUPYIOT 3epKaribHYyl0 KOPOOKY CO CMOTPOBbLIM OKHOM, @ Ha Apyrom — Tybyc C 3alUMTHbIM
CTEKIOoM.
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Puc. 28. Bono3abop BpeMeHHOro Tuna ¢ NorpyHbIM 3J/IeKTPOHAacCOCOM

1 — BOAONPUEMHUK; 2 — caMOTeYHbIN TpybonpoBoa; 3 — GeperoBon BogocO6opHbIN Konopeu; 4
— 3neKTpoHacoc; 5 — HanopHbIN Tpybonposoa

WcTouHmkom cBeTa B npubope sBnaiTca aBToMobunbHasa gpapa ¢ namnon 70 BT u akkymynsitop CT-128.
MpnMBopoM MOXHO NONBL30BATLCS C HaMMaBHbIX MIU CTaLMOHAPHbIX CPeACTB. B 3aBUMCUMOCTM OT cTeneHu
OCBeLLEHHOCTN 0b6bekTa pagnyc BUAMMOCTM Npu ob6crnegoBaHum Bogo3abopoB Ha O6u coctaendet 0,5...2 m.
[MpocToTa KOHCTPYKUUM aBTOCKOMa NO3BONSAET U3rOTOBMATL €0 HA MecTe, B MacTepckux Bogo3sabopa.

[nsa obcrnenoBaHns Ha UCTOYHMKA B akBaTopum Bogo3abopa, npexae BCero Ans yTOYHEHUs xapakTepa
rpsi4oo6-pa3oBaHns 1 NepemeLLeHns rps, LenecoobpasHo Nonb30BaTbCs IXONOTOM.

YuntbiBas ocobylo BaXHOCTb BO[03abopoB B obecrnedyeHun OecnepeborMHOCTM BOOOCHAOXEHUS, OHU
BCerga AOImKkHbl ObiTb OCHalleHbl (daxe B GnaronpusTHbIX YCIOBMSX 3JKCniyaTaumu) cpegctsamu Ans
obcnenoBaHus, pe3epBHbIM 000pYAOBaHNEM U 3aroToBKamMuU ANs NMKBUAauun nospexaeHun. Cenvac, korga
OeCcTByeT MHOXECTBO BOO03a00pPOB BCEBO3MOXHLIX TUMOB B PasfNYHbIX MPUPOAHO-KITUMATUYECKMX 30HAX
Hallen CTpaHbl U HaKOMMeH OrpOMHbIA MPOM3BOACTBEHHbIA OMbIT UX 3KCMfyaTauun, NOCTOSIHHbIM Habnto-
OEHVEM 33 WUCTOYHMKAMMU W CBOEBPEMEHHbLIM MPOBEAEHMEM NPOUNAKTUYECKMX Mep B OOMnbLUMHCTBE
crnyvyaeB aBapum Ha Bogosabopax MoryT ObiTb npegoTBpalleHbl. M3yyeHue onbiTa akcnnyaTauum
BOA03ab0OpOB-aHarnoroB Mo3BOSiiET CBOEBPEMEHHO MPUHATb  COOTBETCTBEHHblE Mepbl Ha BHOBb
NMOCTPOEHHbLIX Bogo3abopax.

Yalle Bcero npv aBapumnHbIX CUTyaumsx Ha Bogo3abopax HabnogaeTcs pe3koe nageHvwe YpoBHS BOAbI B
BOZOMPUEMHbIX U BCacbiBalLWUX kamepax 6eperoBoro konogua, YTo BNEeYeT CPbIB BakyymMa HacoCOB U UX
OCTaHOBKy. 3anyCk HacocoB ObiBaeT O4YeHb 3aTPyOHEH M MOXET COMpPOBOXAATbCA MOBTOPHLIMU CpbiBAMU
Bakyyma. [pnynHa aT0ro B 6OMNBLUMHCTBE Cry4aeB 3aKmoyaeTcs B PE3KOM CHUXKEHMM YPOBHS B UCTOYHUKE
UNN B yBENUYEHUN COMPOTUBIIEHUS ABWXEHUIO BOAbI HA BOAONPUEMHUKE U B MOABOAALLMX TpybGonpoBoaax.
Yeunus akcniyaTaumoHHOro nepcoHana B TakuMx Cny4vasx OOIMKHbl ObiTb HanpaeneHbl Ha 3ageicTBoBaHUe
pe3epBHbIX BOLAOMPUEMHUKOB, BbISSCHEHWE MPUYMH OCMOXHEHWA M UX ycTpaHeHue. Ecnun e ycTpaHutb
NPUYMHbI HE yOaeTcsa LANUTENbHOE BPEMS, TO MPUMEHSIIOT OOMOSIHUTENbHbIE CPEACTBA Nogayn BOAbl B
OeperoBori konogew: MOBEPXKOCTHOW MPOKNaAKOM MOHTUPYOT CUQOHHbLIE JMHWW, YCTaHaBNMBAOT
ONnncaHHble BbILE MEPEeABWKHbIE HACOCHbIE CTaHUuKM (MHOrA4a MCNONb3yrT 3eMcHapsigbl), CTPoAT Bpe-
MeHHble Bogo3abopbl. Ha puc. 28 nokasaH Bogo3abop BpEMEHHOMO TMMNa C MNOrpy>XHbIM HACOCOM.

2. BuoobpacTtaHusi Ha Bogo3abopax u 6opbb6a ¢ HUMHK

BogonpuemHble OkHa C copoygepXvBaloWUMKU pelleTkamu, cCamoTeYHble, BCAcbiBalOLIME U HaMOpPHbIE
TpybonpoBoapbl Ha Bogo3abopax (0COGEHHO Ha 3aperynMpoBaHHbIX NCTOYHMKAX) NOABEPXKEHbI BHYTPEHHEMY
obpacTtaHuio rma-pobuoHTammn, cpegmn KoTopbix Havboree 4acTto NPUCYTCTBYIOT MOJSSIOCKM APENCCEHBI.
ObpacTtaHue aTO Hepedko ObiBaeT 3HAYUTENbHbIM, YTO MPUBOAUT K KPUTUYECKMM MOTEpsiM Hamnopa BO
BCacblBawLLen cnucteme Bogosabopa u K yrpo3e 0CTaHOBKM HAaCOCHbIX CTaHUui. B cucteme BogocHabxeHus
NMYUHKN OpefcceHbl pedko NepeMELLAloTCs CaMOCTOATENbHO, @ B OCHOBHOM — MO BIUSHMEM MOTOKa
BOAbI.

MoceneHnss gpencceHbl COCPELOTOYMBAKOTCA HA MOABOAHBLIX YACTAX Kene300eTOHHBLIX KOHCTPYKLMMA
HaCOCHbIX CTaHUMiA, 06NMLIOBKE BOAONPUEMHbIX KOBLUEW, HA OrOMOBKax B MOABOASALLMX Tpybonposodax, Ha
COpOoyAepXMBaOLLMX peLleTkax U ceTkax, B HAaNOPHbIX BOAOBOAAX C HACOCHBIX CTaHUMi | nogbema.

Cnon gpencceHbl Ha BHYTPEHHUX CTEHKax Tpybonpoeogos gocturaet 7...10 cm, a macca obpacraHmi o
7 krim? [39]. MNMpwn Takom obpacTaHMmM CyLLECTBEHHO BO3pacTaeT CONpOTMBIIEHNE TPyOONpPOBOAOB, YTO BreyeT
OOMONTHUTENbHbIE PACXOAbl AMNEKTPOIHEPrMn Ha nogady Bogpl. B ¢BA3n ¢ atnm 6opbby € gpericceHon Ha
Jencrteylownx Bogosabopax HeobxoguMMo paccmaTpmBaTb HE TONMbKO Kak CcpeactBo  obecneyeHus



B6ecnepeboNHOro BoAOCHaXEHNS, HO 1 Kak Mepy 3KOHOMUW 3NeKTpoaHeprm. Menkve nninHkn 4pencceHsi
CMoCcOBHbI NPOHMKAaTb HE TOMBKO Yepe3 COPOYAEPKUBAIOLLME CETKM U MUKPOMUNBTPbI, HO 1 Yepes necyaHble
(ckopble 1 gaxe MeaneHHble) PUnbTPbI, OCNOXHAA TEM CaMbIM TEXHONOMMI0 04UCTKM BoAbl. OTCloga BUAHO,
HaCKOJTbKO BaXKHO MpeaoTBpaTTb nonagaHne rugpobroHTOB B BOAONPUEMHbIE YCTPOWCTBA.

OcnoxHeHns B paboTe BoA03abopoB no npuumHe GuoobpactaHuii ObiMM Ha BOOOMPOBOAAX MHOMMX
ropogoBs: Mocksbl, PocTtoBa-Ha-foHy, [OHenponeTtposBcka, [oHeuka, Kynbbiwesa, KanuHuHrpaga,
O3epxunHcka n gp. ObpactaHns MHOraa ymeHbLllanu Ha TpeTb anameTp Tpybonposogos, a n3 3apybexHon
NPaKkTUKN N3BECTHbI (PaKTbl MOSTHOW 3aKynopku TPyGoNpoBOAOB APENCCEHON.

Bopbba c rugpobuoHTamm Ha Bopo3abopax AaeT ABOW-HOW MNONOXMTENbHbIA 3hdEKT: COXpaHeHue
NponyckHon cnocobHocTu Bogosabopa v, cnegoBaTenbHO, MpeAoTBpaLleHne nepepacxoaa aneKTpoaHeprum
npu ogHoBpemeHHon OecnepeboMHOCTM nogayw; ynydlleHne KadvecTBa BOAbl, MNOCTynawlwen Ha
BOLAOOYMCTHbIE CTaHLMKU, W, CNeAoBaTeNbHO, COKpaLLEeHNe JKCMyaTalMOHHbIX PacXxOA4OoB, CBA3AHHbBIX C ee
oyncTKkon. NepBocTeneHHoe 3HaveHne B 6opbbe ¢ BrnoobpacTaHnsaMu MMET NpeaynpeanTernbHble Mepbl.
Bo3moxHO npedoTBpatuMTe BO3OENCTBUE OpenicceHbl npu 3abope BoAbl, 3HaA obLiMe 3aKOHOMEPHOCTU ee
obutaHua n passutus. M3BecTHO, YTO B HEKOTOPbLIX O3epax Mpeobnagatollee KONMMYECTBO APENCCEHbI
obutaeT Ha mybuHe 5...15 n 10...20 M, B pekax b6accenHa Bonrm — Ha rnybuHe 2...9 M. 3umon npu
TemnepaTtype 5...8°C pasmMHOXeHus pakyllek He Habnogaetcs. B kpynHbix kaHanax, Hanpumep B Cesepo-
KpbIMCKOM, NMUYMHKN OpericceHbl BonbLuen YacTblo HaxoasaTcs B NPUAOHHOM crioe. MaccoBoe pasMHoXeHne
ApencceHbl HauyMHaeTcs npu nporpese Bodbl Ao 16 °C, a Haunyywui pocT U pasBuUTUE NPOUCXOASAT Mpu
Temnepatype 21...25°C. B 10XHbIX 06r1acTsx Hallen cTpaHbl B AMHAMUKE YUCIIEHHOCTM NTMYMHOK MOJIIHOCKOB
UMeeTcs OBa NuKa, MPUXoOsAWMXCA Ha MepBylo Aekagy uions v TpeTblo Aekady asrycta. [Mpogonku-
TEeNbHOCTb M3HW ApencceHbl 5..6 net. Pasmellas BogonpvemHble OKHa Ha pasHbiX rnybuHax u
MaHeBpupysl MX paboTy MO Ce30HaM rofa, MOXHO YMEHbLUUTb MonagaHve ApencceHbl B BOOOMPUEMHbIE
yCTponcTea.

HocTynHbiM 1 3dhPeKTMBHBIM CPEACTBOM MpenynpexaeHnsi obpactaHns sIBNSETCA NpeaBapuTernbHOe
XINop1poBaHne BoAbl C BBOAOM Xrlopa nepes BogonpueMHbIMM oTBepCTMAMU. [1o3bl xopa ycTaHaBnmsaooT
B 3aBMCUMOCTM OT BMAOB rMapobMoHTOB, npeobnagarowmx B TOW WM MHOM reorpadpnyeckon 30He.
ObpacTaHve Bogo3abopHbIX COOPYXEHUN, Kak NMokasblBaeT OMbIT, MpegoTBpaLLaeTcs yxxe npu ocTaTtoyHOM
copepxaHum xropa B Boge o 0,3 me/n [32]. Hapgo oTMeTuTb, YTO nNpeasBapuTenbHOE XNopupoBaHue BoAbl
Ha Bogo3abopax MOXeT MMeTb MHOoroueneBoe HasHadeHue: 6opbba C rMapobuoHTamK, ynydlleHue
KayecTBa BOAbI, pbibo3awmTa.

Korga npepotBpatuTb nonagaHne v pasBuTUe ApencceHbl B BOA03abOPHbIX COOPYXEHWUsIX He yaaeTcs,
NPUHMMaIOT Mepbl MO ee ygdaneHuo. B aTom cnyvae npumeHuTenbHO K Bogo3abopam XO3sNCTBEHHO-
NMUTLEBOIO BOAOCHaOXEHWst XMOpupoBaHWE BOAblI MOKa OcTaeTcs Haubonee HageXHbIM U OOCTYMHbIM
cpencTsoM. XropupoBaHMe C ONTMMAribHOW NMEPUOANYHOCTLI0O obecneynBaeT yMmepTBIiEHNEe MOJITFOCKOB Ha
ONpeferneHHon CTaammn UX pasBuTUs, NOTEPID CBSA3M C NpeaMeTamMun 1M Nocrneayouiee yaaneHne n3 cucTemsl
cMbiBOM. [1poBOOAT 3TO MeponpusaTMe B Tennoe Bpems roga B nepuodbl MakCUManbHOrO pas3BuTUS
OpencceHbl, He JoMnyckas BblpacTaHusa Monntocka 6onee 2...3 MM (npaktudeckn 2...3 pasa B rog), JlnumHkm
apencceHbl NormbaroT Npu BO3AEWCTBMM HA HUX B TedeHne 8 4 gosbl xnopa 0,5...1,5 mr/n. PagmkanbHoe
AevictBue, kak nokasbiBaeT onblT CeBepHOW BOAOMPOBOAHOW cTaHuum MocCKBbI, AocTuraeTcs npu Agose
xnopa o 5 Mr/n n NPOAOIMKUTENBHOCTY BO3AENCTBUSA HE MeHee 7 CyT.

Xnop BBOOAT nepen BOAOMPUEMHbIMM OkHamu B 60 — 40 cM OT COpPOyAEepKMBAOLLUMX PELLETOK.
CopepxaHue xropa nocre HacocoB | noabema AomkHO 6bITb 0Kono 2 mr/n. PazymeeTcsi, Npy STOM AOMKHbI
ObITb NPUHATLI Mepbl MPEAOCTOPOXHOCTY, NPeAoTBpaLlaloLLMe NonagaHne Xrnopa B UCTOYHUK U OTpaBreHve
pbl6. lMpu nepuoguyeckom XropupoBaHWM OTMMparoLlas Macca ApencceHbl B GOMbLIOM KOonmyecTBe
nonagaeT B BOAOMPUEMHbIE KaMepbl HACOCHbLIX CTaHUMI | nogbeMa 1 Ha OYUCTHBLIE COOPYXEHWs,, 3abmBas
npexae BCero pacrnpefenuternbHble CUCTEMbl Kamep Xronbe-o0pa3oBaHMs M Bbi3blBasi OCMOXHEHWS B
BogocHabxeHun. OnbIT MOCKOBCKOrO BOAOMPOBOAA [AOKasblBaeT LenecoobpasHOCTb HenpepbiBHOrO
XIOPMPOBaHUS BOA4bl Ha MPOTSKEHMM TEMNMOro BpemMeHW roda (BTopas NOfioBUMHA Mas Hayvano OKTabps)
posamm xnopa 3..5 wmr/m. Ecnn 9TO HEBO3MOXHO, TO PEKOMEHAYETCA NPUMEHATb Nepuoaumyeckoe
xnopupoBaHue. Ha puc. 29 npuBegeHa TexHomormyeckasi cxema xrnopupoBaHns Bogbl Ha Bogo3sabope [3].

XnopupoBaHue kak cpeacteso 6opbbbl ¢ obpacTaHmem nyylle coveTaTb ¢ obLiecaHuTapHon obpaboTkon
(BesnHpekumen) Bogpl, AN Yero Ha BoJo3abopax MOHTUPYIOT CTaUMOHAPHbIE XNOPAaTOPHbIE YCTAHOBKMW.
Ecnu xe caHuTapHbiMM HOpMamu He TpebyeTcs npeaBapuTenbHOe XIopvpoBaHue BoAbl, Anst 60pbObl C
obpacTtaHusamMuM LenecoobpasHo UCNONb30BaTh NepeaBMKHbIE XITOPaTOPHbIE YCTaHOBKM.

Puc. 29. Cxema xnopupoBaHusi BoAbl Ha OronoBoOK
Bogo3abope

1 — OOYKM C XNOpoM; 2 — TaHK-UC-
naputenb; 3 — potameTp; 4 — HamNoOpHbIN

Tpy6onpoBoA OT BOAONPOBOAA; 5 — 3)XKeKTop;
6 — wWwnaHr Ans nopgaun xnopHow BoAabl; 7 —
¢yTnap un3 Tpyobbl; 8 — BOAONPUEMHbLIN



N3 agpyrmx cnocoboB 6opbObl ¢ OMooGpacTaHusMM BOAO3a00POB MPUMEHSIIOT KynopoCOBaHWME BOAbI,
HaHeceHWe Ha NOBEPXHOCTb KOHCTPYKLUIA CreumnanbHbIX KPacoK U MHbIX NOKPbITUA 1 ap. OgHako Aaneko He
BCE M3 HUX MPUMEHWMbI B CUCTEMAX XO3SIMCTBEHHO-NUTLEBOrO BOAOCHabxeHus. Ha psigpe Bopo3abopos,
ocobeHHO Ha Bonre, npu yrpoxatollem 3apacTaHuvM COPOYAEpXKMBAOLLMX PEeLLeTOK paKyLIKoW BoAonasbl
oYynLarT X CerﬁKaMl/l nnm 3aMeHAT.

Ona yoaneHns gpencceHrbl n3 TpybonpoBooB NPMMEHUMbI Takke 0OLLIEM3BECTHbIE METOObI U CPeacTBa,
ucnosnb3yemble B 3KCMyaTauuMyM BOAOMPOBOAHbIX ceTeh. OnbIT 3Kcnfyatauun noATBEpPXKAAET, 4To
BO34eNCTBME ApencceHbl Ha BOogo3abopbl HENb3S YCTPaHUTb KakMM-Nnbo OAHUM METOAOM, B TEX UMK UHBIX
ycrnoBusx TpebyeTcsa npoBepka MNPaKTUKOM KOMMMEKCHbIX Mep: XMopupoBaHue, MUKPOUnbTpoBaHue,
nokpacka KOHCTPYKLWIA, MexaHn4Yeckasi NpoYmcTka u ap.

3. MeToabl 1 cpencTBa pbi6o3awuTbl Ha Bogo3abopax

YBenuyeHve 4ucna Bogo3abopoB M BospacTaHve obbema BOAbl, OTOMpaemMon K3 MNOBEPXHOCTHLIX
WCTOYHWUKOB, MPUBOOAT K HAPYLIEHUO HE TONbKO WX MMOPOSIOrMYECcKOro peXxuma, HO U 3KONOrm4yeckoro
paBHoBecus. Ocobo oLwyTUMble OTpULATENbHbIE NOCNEACTBUS IKOMOMMHYECKOro BO3AeNCTBMSA BOA03abopoB
BO3MOXHbI Ha  pekax, MWMEeWLWMX pbiOOXO3SINCT-BEHHOE  3HayeHuMe. BoOoxo3aNCTBEHHblE U
pbIOONPOMBICIIOBLIE LieM B TakOM Clyvae B3auMOCBsSi3aHbl M paccMaTpuBaloTcs B [OBYX achekTax:
TEXHUYECKOM — MpefoTBpalleHne nonagaHus pbibbl (B OCHOBHOM B3pOCHbiX 0COOel) B BOAOMPUEMHELIE
yCTpOMCTBa, CNOCOBHOro co3gaTtb NoMexu B paboTe Bogo3abopa U OYUCTHBIX COOPYXXEHWN; 3KONOrMYECKOM
— npepoTBpalleHne nonagaHus pbibbl (rMaBHbIM 006pa3oM Moniogu) B BOAONPUEMHbIE YCTPOMCTBA,
CnocoBHOro HaHecTH yuepb pbiIGHOMY XO3AACTBY.

C Havana pasBuTUSA LeHTPanu3oBaHHOIO XO3SNCTBEHHO-MUTBLEBOrO BOAOCHAGXEHUSA ANUTENbHOE BpeEMS
(mpumepHo go 1960 r.) TEXHNYECKUI acnekT OcTaBarncsd rmaBHbIM Mo psgy NpuYnH. Bo-nepBbix, 0TOMpaemble
M3 KPYMNHbIX PbIBONPOMBICIIOBBIX PEK pacxodbl ObiNM CpaBHUTENBHO Marnbl U, cnegosaTenbHO, Bogo3abopbl
He okKasblBanu narybHOro BMSIHAS Ha >KU3HEOEeATenbHOCTb PblObl. BO-BTOpLIX, MPUMEHSiEMble TUMbI
BOA03ab0poB (B OCHOBHOM pYycCrioBble M OeperoBble) M WHXEHEPHblE pPeLUeHUsI MO UX PasMELLEHMIO U
TEeXHOmnornm otéopa BoAbl, CBA3aHHblE C 3aLUMTONW OT HAHOCOB W LUYrM, KOCBEHHO MCKIOYanuM MaccoBOe
BOBJIEYEHNE PbIO B BOOOMNPUEMHUKM WU, TakKMM OOpa3oMm, He BCTyMmanu B NPOTMBOPEYME C SKOSIOrMYECKUM
acnekTom.

Celiyac, korga MHOrOKpaTHO BO3poC OTOOp BOAbI, B TOM YMCIE Ha 3aperyrniMpoBaHHbIX y4acTKax pek,
fonblloe pacnpocTpaHeHue nonyyunu BOA03abopbl KOBLUOBOrO, MPUMMO-TMHHOIO W OPYrnx TWMOB,
3KONOMMYECKNIA acnekT npuobpen nepBocTeneHHoe 3HadeHue. B CBA3N C 9TUM BO3HUKNM HOBbIE 3a4auu, B
peLleHnmn KoTopbIX NoTpeboBanock yyacTne He TOSNbKO TEXHUYECKMX CMeLnanmncToB, HO 1 CNeLManucToB-mx-
TmonoroB. MHorme 3agadnm yxe yCnewHoO pelleHbl, 4YTo no3BonseTr obecnevvBatb MNOTPEBHOCTL
KOMMYHarbHOro BogocHabxeHus 6e3 yuwepba ona peidHOro xo3amcrea. Takum ob6pa3om, N0 COBPEMEHHBIM
TpeboBaHusM, TOT UM MHON BOL03a00p, SABMNAACL TEXHONMOMMYECKMM 3NIEMEHTOM CMCTEMbI BOAOCHAGXeHUs
n oTBevas TpeboBaHWSM ee HaAeXHOCTW, OOIMKEeH OAHOBPEMEHHO (PYHKLUMOHMPOBATb Kak MpUpPOSOOX-
paHHbIA OOBHEKT.

OTtctoga BbITEKAOT rnaBHble TpeboBaHWs K pblbo3awmT-HelM ycTponcTBam (P3Y): rapaHTUpOBaHHbLIN
(6ecnepebonHbIn) nponyck BoAbl; 3ddekTnBHAs pbibo3alumnTa; HaAeXHOCTb OEWCTBUS NpWU LOCTYMHbIX
cpencTBax aKcnnyaTaumm (MPOCToTa KOHCTPYKLMKW, aBTOMartuyeckoe gencteve m T. 4.). CTpouTenscTBo 1
akcnnyaTaumsi Bogo3abopoB 6e3 pblbo3a-WUTHLIX Mep He pgonyckawTca. Ha npoTsxkeHun 6Gonee aByx
aecartuneTnin BegyTca Guonorumdeckne wmccnefoBaHus pbiObl B pasnuuyHbIX YCIOBUSIX, CBA3AHHbIE C
n3y4yeHnem ee noeefeHus 1 (GakTopoB BO3AENCTBUSA. [NMaBHbIMU KpUTEPUSIMU NOBEAEHMS PbiObl ABNSAOTCA
OopuveHTauusi TONIOBOM Ha TeyeHWe W [ABWKeHMe NpOoTUB MOToka Bodbl (peopeauuns). MuHumanbHas
(moporoBasi) CKOPOCTb TEYEHWS!, NMPY KOTOPOW HEe NPONCXOAUT CHOCA PbiObl, HE OAMHAKOBA Afs pa3HOro BMaa
N pasmepa pbibbl. YcTaHoBMEH [27] obobwarowmin nokasatenb KpUTUYECKOW CKOPOCTU TeveHus yp~15...20
cM/c. CnoxHble 3aKOHOMEPHOCTWU nepeMelleHust pbibbl Mo rnybMHe M WKMpMHE MOTOKa Ha pasfnYHbIX
yyacTkax pek, 03ep U BOOOXpaHUNULL, B pa3Hoe Bpems roga obycrnoBnvBaloT HEOOBXOAMMOCTb Noapo6HOM
NXTUOSOMMYECKON XapaKTEPUCTMKN UCTOYHWKOB Ha CTaguu MpPOEKTMpOBaHWs BOO03abopoB M pa3paboTku
pbI003aLLMTHBLIX YCTPONCTB.
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Puc. 30. Cxema aKkonornyeckoro cnocoba 3awuTtbl MoOnoam pbiobl Ha Bogo3abopax

1 — BOOONPUEMHUK; 2 — onopbl; 3 — HenoaBUXHOEe 30HHOEe orpaxaeHuwe; 4 — BepTUKaNbHO
nepemellarolieecs 30HHOe orpaxaeHue; 5 — 3aaHue ynpaBreHus

Puc. 31. Cxema pbi603alMTHOro ycTponcTea hM3nyeckoro gencTems

1 — cTBOp ANA 0TNoBa pbIGbl Ha Bxoae; 2 — pbibo3arpaguTenbHas ceTka; 3 — BO-' AONPUEMHMK;
4 — cTBOp ANs OTNIOBA PbIOLI Ha BbIxoae; 5 — pbIGOOTBOAHOM KaHan

BpemeHHble nonoxeHus no npoektupoBaHuto P3Y Ha Bogosabopax u TpeboBaHusa [MasBpbibBoaa
ycTaHaBnvearT, 4YTO pacyeT P3Y pgormkeH npous3BOAMTBCSH, Kak MpaBuno, U3 YCroBuS 3aluTbl paHHEW
MOJSIOON U JINYMHOK BCEX LEHHbIX BMAOB pbiObl. Mpu 3TOM yCNnoBuUM NPUHMMAKOT PacyeTHYH ONVHY pbiObl
[,=0,5...4 cm. [na murpaumm pbib xapakTtepeH ckaT (CHOC MOTOKOM) MOSIOAN U NTUYUHOK MO TEYEHMIO OT MECT
pa3MHOXeHWs K MecTam Haryna. IMeHHO B 3TOT (pacdeTHbI) nepuog pbiba, nogeseprasicb MAaCCUBHOMY CHO-
Cy TEYEHUEM U TEPSAS OPUEHTALMIO, B DONBbLUOM KONMYECTBE MOXET BOBINEKATHCA B BOAONPUEMHMKN.

CyuiecTByeT HECKONbKO Knaccudukaumii MeTo4oB, YCTPOWCTB M BCEBO3MOXHbIX CpeacTB pblbo3alymThl
[22, 33]. Mo xapakTepy Bo3aencTBus Ha pbld Bce P3Y pasgensaioTcsa Ha rmgpaBriMyeckue, 3KONornveckme,
nosegeHyeckme. Ha ocHoBe noBedeH4Yeckux peakumn pbibbl M ocobeHHOCTEW ee opuveHTauuMmM B MOTOKEe
Hanbornee nomHO paspaboTaHbl M NPOAOINKAT pa3pabartbiBaTbCA TPY NPUHUMNMANBHO OTNMYaloLWmecs
rpynnbl cnocoboB (HanpaeneHunn) 3awwmnThl pblb OT NonagaHnsa B BOOAOMNPUEMHBbIE COOPYXKEHMS.

Skonornyeckune cnocobbl (pbIbOOTropaXKmMBatoLLMe) OCHOBaHbI Ha BblAENEHUN B UCTOYHMKE HEXMUMbIX A5
pbl6 30H, NyTEN MUrpaLmm, MECT CKOMMEHMS U Ha COOTBETCTBYIOLLEM pasmelleHnr Bogo3abopos. Npu atom
B HeEOOXOAMMBbIX Criyyasix MOryT MPUMEHSTLCA CcreumarnbHble YCTPOWCTBa (3anaHu, CTauuoHapHble W
HeCTaLMOHapHbIE 30HHbIE OrpaXaeHusl), OTropakMBalOLLME akBaToOpPuMo BOAo3abopa OT 30HbI NpebbiBaHMSA
pbi6 (puc. 30). MNpn aTomM cnocobe 3awmTbl JoMmkHa ObITb 06ecneyeHa BO3MOXHOCTb NMpekpalleHnss otbopa
BOAbl B Nepuof ckata MOMnoau.

B ocHoBe MexaHuuyecknx cnocoboB neXuT 3agepxaHue pblibbl  HEMOCPeACTBEHHO nepeq
BOZOMNPUEMHUKOM C MOMOLLBIO pblOo3arpagnTenbHbIX 3KPaHOB (MENKOSYEUCTbIX CETOK, NepdopupoBaHHbIX
LMTOB K Op.) C NocreayoLwmm oTBogoM ee B Bogoem (puc. 31). CKOpoCTb NOTOKA B A4YENKax aKpaHa O0oSmKHa
ObITb 3HAYMTENBHO HUXKE CKOPOCTM OBTEKalLWwero ero NoToka, YtTo obecneynBaeT CHOC 3adepXaHHOM pbiObl
B pblboOTBOA.

CyLwHOCTb NoBeAeHYecKnx crnocoboB 3akniovaeTcsd B BO3AENCTBMM Ha pbiBY pasnuyHbIX pasgpaxuTenen,
B MCMONb30BaHUM peakuun pbidbl U ee NoOBeeHUA MO BO3OENCTBUEM ITUX pasgpaxuTenen.

AdpekTnBHOCTL aencTteus P3Y, T. €. BO3MOXHOCTb COXPaHATb XU3HECMOCOOHOCTb NonagatoLmnx B 30Hy
BO3aencTBus Bogo3abopa pblb, oueHnBaeTcs koadpduumeHTom K.3=A/B [rae A — 4NCINO KU3HECNOCODOHbIX

pbi0, OTBEAEHHbIX OT Bofgo3abopa M OTMOBMEHHbIX MO npoxoxaeHun P3Y B ctBope Il — Il (puc.31); B —
YNCIIO >KM3HECMOCODOHbIX pbi0, NoAnexalunx 3almTe U OTNOoBIEHHbIX B cTBope | — | nepen npoxoxaeHnem
P3Y].

B. M. CunsiBckon [33] npegnoxeHa cuctemMa knaccudpmkaumm P3Y no koHeYHOMy pesynbTaTty (npomnyck
BOAbI, 3dheKkTMBHas pblbo3alLmTa, HaAeXHOCTb), KoTopas HaMbornee NonHO OxBaTbiBaeT Bce TpeboBaHMA U
CUCTEMBI B NX B3aMMOCBSA3MW. M3 3TON knnaccudmkauum cnegyeT, UTo TONbKO rmapasnuyeckue P3Y oTeevator
BCEM KOHEYHbIM TpeboBaHMsIM. B GonblioM uyucne pblbo3alMTHBIX YCTPOMCTB NpeobnagatoT cetyartbie u
unbTpytowme P3Y, npuMMeHeHHble B OCHOBHOM Ha KPYMHbIX BOAO3abopax MWppUrauuoHHbIX U Ten-
FNIO3HEPreTUHECKMUX CUCTEM BOLOCHAOXEHMS.

Haunbonee coBepweHHbIM cumTaetca P3Y, nokasaHHoe Ha puc. 32, oTBevawwee KOHEYHbIM
TpeboBaHMsIM, HO ABMSIOLLEECS BCE Xe JaneKko He NPOCTbIM U SOPOrocTosAWwmMM ycTponcteoM. [daHHoe P3Y
pekoMeHOyeTCs AN KPYMHbIX BOA0O3abOpPOB 3SHEPreTUHecKMx W ApYrux MPOMbILIIEHHLIX OOBLEKTOB (C
3abopom Boabl oo 100 M°/C, C CeKLMOHHbIMM BOAONPUEMHMKAMM MPOMYCKHOM CMOCOOHOCTBIO A0 5 m/c
Kakabln).

Puc. 32. Bopozabop c pbi6o3aWUT-HbIM nonoxeHusix); 5 — BbIBogHOM KaHan; 6 —
ycTpoucTeom (POIM) pbi6oOTBOAHOMN KaHan; 7,8 —
1 — BoOAONpPUEMHUK; 2 — 3arpagutenbHoe rmgpoyckoputenu; 9 — nebepka AnA
ceTyaTtoe MNOJIOTHO; 3 — LUMPKYNALUOHHbIN nepemeLieHus neperopoakn; 70 — s3anaHb; 711

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



Ona cuctem KOMMYyHanbHOrO BOOOCHAOXeHUss no psigy nNpuyanH  umetowmecs P3Y  okasanuch
MarnonpuemnemMbiMn. 34ecb HyXHbl MPOCTbIE B 3KCMyaTaumMm pblbo3aluTHbIE METOObl M YCTPOWCTBA, He
TpebyoLlimMe MOCTOSHHbIX UXTUOMOrMyeckux HabnogeHun. OHM JOMKHbI ObITb paccynTaHbl Takke Ha
BO3[ENCTBME LUYronefoBbiX PakTopoB, HAHOCOB, Bronoruyecknx obpactaHum n ap. JocTaTovyHo HadeXHOo
obecneunBaloT pblbo3awmty 6e3  kakux-nubo  gononHuTenbHbix P3Y  pycnoBble  3aTonfieHHble
BOLOMNPUEMHbIE OFONIOBKU, ECIM CKOPOCTb OOTEKaHUS MX PEYHBIM MOTOKOM B 3...4 pa3a NpeBbILaeT CKOPOCTb
BXOJa BOAbl B BOAOMNPMEMHbIE OTBEPCTUSA. PasymeeTcs, YTO OronoBKku He JOIMKHbI pacnonaraTbCs B MecTax
cocpenoToyeHus pbibbl. B npoTtuBHOM criyyae TpebyloTca AononHWTEnNbHbIE Mepbl pbibo3awmnTel. Tak, Ha
ogHom 13 BogosabopoB 13 Bonrm B ApocnaBne oTtmMevanocb MaccoBOe BOBIi€YEHUE B BOAOMNPUEMHUK He
TONMBKO MONOAU, HO 1 B3pocCrbiX ocoben pblbbl, B cBA3M ¢ Yem B 1980 r. 6611 NOCTPOEH HOBLIN OrOfIoBOK B
fonbLom yganeHum ot 6epera, a cTapblil BLIKIIOYEH U3 paboThbl.

Ha Bogo3abope 13 BonunxmHckoro BogoxpaHunuila cucteMbl BogocHabeHuss CeepanoBcka AencTeyeT
P3Y, paccuutaHHoe Ha nponyck pacxoga okono 14 m/c. P3Y nepekpbiBaeT rnog npsiMbiM Yrinom BXo[4 B
BOOOMOABOOALMIA  KaHan M NpeacTaBnsieT  COOOM  CMOXKHYIO  KOHCTPYKUMIO,  BKITHOHaIOLLYHO
copoydepXuBalLme pelweTkM ¢ pbl0o3aliMTHBIMKM - KacceTamu, 3abpanbHyl0 CTEHKYy, MNO4BbEMHO-
TPaHCMOPTHYIO U MPOMBbIBHYIO cucTeMbl. CKOpoCTb MoToka Ha nogxoge Kk P3Y npuHsta 0,1 m/c. Ctomb
Manble CKOpocTM notoka obycrnoBunvM  6Gonbliyld  WMPWHY  BOAOMNPUEMHOrO  poHTa  (72,8m),
COOTBETCTBYIOLLEE paclumpeHne n yrnybneHme BXoAHOW YacTu kaHana. Pbibo3almnTHbIM 3r1IEMEHTOM CIYXUT
kacceta pasmepamm 2X4X0,31 M, 3anonHeHHasi nracTMaccoBbIMKM Lapukamn gnametpom 40 MM,
M3roToBMEHHbIMM K3 nonuatuneHa. KacceTbl BCTaBNAT B Kapkac COpPOYAEpPXKMBAIOLLEN peLLeTKu
pasmepamu 4,3X4,17X0,64 m (aBe kacceTbl Ha OAHY PeLUeTKy), KOTOPbI B CBOK o4epedb BCTaBNSAOT B Nasbl
BOAONPUEMHbIX OKOH. B kaxayto kacceTy 3arpyxeHo 26,5 Toic. wapukos. [1ng npombIBKM KacceTbl BbIHUMAOT
Ha NOBEPXHOCTb; MPOMbIBKa MPOU3BOANTCA B CrieLMaribHOM NMOMELLEHMWMN.

Bo BHUM BOONEO B. H. EpecHoBbiM noa pykoBogctBom A. C. O6p asoBcKOro npoBeneHbl
nuccnenoBaHusl, CBA3aHHbIe C rMAPaBMKON OUNbTPYIOLWNX KacceT N C UX ycoBepLueHcTBoBaHueM [15]. [Ang
3arpysku KacceT NPUMEHSNN KepaMaunT 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 TonwmnHa KacceTbl C 3€pHUCTON 3arpyskom by = 3...5d.

Ha HekoTOpbIX BoAoO3abopax HawnM MpUMEHEHME MakeT-HO-peeyHble OepeBsHHble pPblIbO3alNTHBIE
kacceTbl (puc. 33). NakeTHo-peeyvHasn kacceTa npeacraBnseT cobor naHenb, cobpaHHy u3 2...4 nakeTos
OepeBsHHbIX (MepeKpbIBalOLLMXCH) peek NPAMOYronbHOM UNn KBagpaTHOW POpPMbl MOMNEPEYHOrO CeYeHus.
BHeLwHWI, OMbIBaEMbIN PeYHbIM NMOTOKOM, NakeT cocTouT M3 2...3 crnoesB peek cevyeHnem 13X13 mm, pac-
NOMNOXEHHbIX C WaroM 25 MM. ITOT NAaKET UMEET HaMMeEHbLUNA pa3mep syeek. CpeagHun nakeT COCTOUT U3
peek 25X X25 mm ¢ warom 50 MM, a BHYTpeHHUn — cootBeTcTBeHHO 50X50 1 100 mm. lNakeTbl NAOTHO
NPWXNMaIOTCA OAMH K OPYroMy U CTArMBAKOTCA MEeTannMyeckon pamMon, BCTaBNSeMOW B HanpasnsoLine
nasbl BOAOMPUEMHBIX OKOH. [py Takol KOHCTPYKUUKM KacceTbl OHAa HafgexHo obecneynBaeT 3awmTy pbiObl 1
3aepxaHue copa, He 3aKynopmBaeTCsi U Nerko NpoMblBaeTcst 06paTHbIM TOKOM BoAbl. [TOPUCTOCTb NakeTHO-
peeyHbix kacceT p=0,5, a Bec B Habyxwem coctosHum 160...170 kr Ha 1 M2, CkopocTb hunbTpaumm Boagpl
yepes HUX, KaK U Yyepe3 Kepam3nToBble 1 LEebeHoYHbIE KacceThbl, pekoMmeHayeTca npunmmath vap=0,1...0,12
m/c.



OTBepCTUs; 2 — KOHTypHas pama; 3 —
ONOpHLIN yronok; 4 — TopuoBas
Haknagka M3 noJyiocoBoM ctanu; 5 —
obpamnslWwmMin yronok; 6 — OnopHbIN
naker; 7 — cpegHUMA naker; 8 —
copoyAepXMBaKwLWMA nakeT (BHEWHUN
cnou, ay6oBble penkun); 6 — KacceTa €
BHELUHUM cnoem n3 KOCO-
pacnonoXxeHHbIX peek (nnaH-pa3pes)

Puc. 34. BeperoBoi BogonpueMHUK €

nnbTpyrowmmm NOBOPOTHLIMU
pbI603alUT-HbIMU YCTPOUCTBAMMU
1 — ceTyaTtble KacceTbl,
3anosiHeHHbIe ¢unbTpyrowmnm
marepuanom; 2 — nasoBble
Puc. 33. NakeTHO-peeUHble pbl6O3aWUTHbIE KacceTbl HanpaBnsiowme; 3 — MOBOPOTHBIN
(no B. H. EpecHosy) wapHup; 4 — nonnaBok; 5 —

a — obwun Bua: 1 — na3 BOAONPUEMHOrO HanpaBnAoLWMe WeKN; 6 — BLIYKM

YKpBOAOKaHan npoeKkTOM, 3anpoeKTMpOBaHO (UbTpylollee MOBOPOTHOE pblb03almMTHOE YCTPOMCTBO
(puc. 34) pna 6GeperoBbix Bogo3abopoB Ha p. Ceepckun [oHeL, cucTeMbl BOAOCHaGXeHMS
npomnpeanpuaTuin CeBepogoHeuka. [MpousBoantensHocTb Bogo3abopoe 200.. .300 Thic. M3/cyT. P3y
npegctaBnsaloT cobort MeTannuyeckMe cetyaTble KacCeTbl, 3anofiHEHHbIE (PUNBbTPYOLWMM MaTepuanom —
KepamantoM. OTnuYMTENbHOM OCOBEHHOCTBIO UX SABMSIETCA TO, YTO KAaCCETbl, MMES LUAPHUPHYKO MNATY U
MonsiaBoK, MEHSIIOT CBOE MOMOXEHWe B 3aBMCMMOCTU OT YPOBHSA BOAblI B WCTOYHMKE, obGecneymBas Tem
caMbIM MOCTOSIHCTBO (pMMbTPYHOLLEN MAoWann u, criegoBaTenbHO, CkopocTu dunbTpoBaHusa (YO = = 0,1
m/c). Takoe pelleHne MO3BONUIO M3bexaTb yBENMYEHUS LUMPVHBI BOOOMPUEMHOro (PpOHTa, Yero Hernb3s
BbIno goctnyb 6e3 cTpouTenbLCTBa KOBLLA.

BosmoxHoOCTb pbibo3alnTbl Ha BoAoNpUEMHbIX ororoBkax 6e3 ycrtponctBa cneumansHbeix P3Y A. C.
O6pasoBckuin pekomeHayeT [25] oueHnBaTh Kak COOTHOLLEHUE CKOPOCTEN

Vo/K2 > Ve<Vyp,

roe v, — CpefHsisl CKOpPOCTb TeveHus B peke, M/c; Kz — uxTtuonormyeckuii napametTp; /C2=y,/a; = 3...4;
Vp — CKOpPOCTb BTEKaHWs BOObl B CXXaTOM CEYEHMM BOOOMPUMEMHOrO OTBEPCTUS, M/C; Up — KpuTudeckas
CKOpPOCTb TeuveHust B peke, M/c; vy, = Kqlp (K; — uxtnonorudeckun napametp, Ky = vgp/lp = 5...15; Ip —
pacyeTHas onuHa Tena pbib, I, = 15... 20 mm).

TpeboBaHusa pbibo3awmThl HA Bogo3abopax CUCTEM KOMMYHarbHOrO BOOOCHAOXeHMs B psae crnydaeB
MOryT BbITb YAOBNETBOPEHbLI MPU BbIMOSTHEHWM CreayLWNX pekomeHgauun [23]:

Ha pekax CO CKOPOCTb TeveHus Vv,>0,3 M/c cregyeT npUMeEHATb BOAOMPUEMHUKA C BXOAHBbIMU
ckopocTaAMM B 3...4 pa3a MEHbLUMMU, YeM CKOPOCTb TEYEHUS B PEKE, U yCTaHaBNMBaTb Ha BOAOMPUEMHbIX
OKHaXx >Kanto3ninHble peLueTKuy;

Ha pekax C V,<0,3 M/C M BOOOXpaHUNULAX — MPUMEHATb 3aTOMMEHHblIe (UNBTPYIOLWME PsSXKEBbIE
OrOSIOBKM CO CbEMHbIMM KacceTamu ¢ 3arpy3kon U3 LWebHs, Kepamauta, NoNMMEPHLIX MaTepUarnos, a Takke
C MOpoanacTtoBbiMU W KepamM3UTODETOHHbIMM KacceTamu. Ha BopoxpaHunuuwiax BOAONPUEMHUKU
AononHUTeNLHO 060pyA0BaTh CUCTEMON BOAOBO3AYLLHOW 3aLUUThI;

Ha MPUNOTMHHBIX BO4o3abopax ycTaHaBnMBaTb KOHYCHblE CETKM CO cOpOCOM copa v mMonoau pbibbl B
HWXKHUI Bbed, a Takke MPUMEHSITb 3aTOMNSIEHHbIE BOAOMPUEMHMKN C BUXPEBLIMU KaMepamn U UMMNYSIbCHON
0OpaTHOWM NPOMbIBKOW;

Ha BOAOMNPMEMHbIX KOBLUAX OObIYHOrO TMna — ycTpamBaTb 3anaHu. CamonpoMbIBalOLMECS KOBLUW,
obecneunBatowme Hambornee HagexHb OTOOP BOAbI  NPW  CIOXHBIX  FMAPOMOrMYECKMX U
reomMopdonorMyecknux yCrnoBusAX Ha pekax, MO3BOMSIT KOMMIIEKCHO peluTb 3agady 3awutbl BOAOMpU-
€MHMKOB OT HAHOCOB, LLUYrM 1 3axBaTa Monoau poidbi.

4. PycnoBble npouecchl 1 3almMTa BoAo3abopos 0T HAHOCOB
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Puc. 35. Tunnsaumsa pycnoBbix npoueccos (no ')

1 — NEeHTOYHO-TPAAOBLIN TUN; 2 — NOGOYHEBLIN TUMN; 3 — OorpaHUYeHHOe MeaHApupoBaHue; 4 —
cBob6ogHOe MeaHApupoBaHWe; 5 — He3aBepweHHOe MeaHppupoBaHue; 71a — pycnoBas
MHOrOpyKaBHOCTb; 5a — MNOMMEeHHas MHOropykaBHOCTb (CTpefika YKa3biBaeT HanpaBneHue
HapacTaHMA TPaHCNOPTUPYHOLWEen CNOCOGHOCTU NOTOKa)

UToObl NMpM NPOEKTUPOBAHUM M 3IKChnyaTaumm BoO03abopoB OLEHUTbL BO3OENCTBME HA HUX HAHOCOB,
HeobXooMMO yuYuTbIBaTb XapakTep pasBUTUS pycna peku U MNOoMMbl Ha BbIGpaHHOM y4vacTke W,
cnefoBaTtenbHO, 3HaTb OCHOBHbIE TuUMbl PycroBbiX npoueccoB. CornacHo paspabotaHHon [ocyaap-
CTBEHHbIM ruaponornyecknum uHctutytom (M) Tunusaumm, BbIAENAT 7 TUNOB PYCOBbIX MPOLLECCOB —
mMakpodopM (puc. 35): NEHTOYHO-TPAOO0BLIN; MOOOYHEBLIN; OrpaHUYEHHOE MeaHApVpoBaHue; cBoboaHOE
MeaHOpupoBaHMe; Hes3aBeplUeHHOoe MeaHApUpOBaHWe; pycrioBas  MHOrMOPYKaBHOCTb,  MOWMEHHas
MHOropykaBHoCTb. CrielyeT yunTbiBaTb, YTO Hapsay C SIBHO Bblpa)KEHHbIMW PYCIIOBbIMU MpoLeccamu MoryT
NMPOUCXOAWTb MNEPEXOAHbIE WM CMELUaHHble MNPOLECChl: Hanpumep, OrpaHU4EeHHOMY MeaHOPUPOBAHMIO
MOXeT CONyTCTBOBaTb NMOOOYHEBBIN TWM, PYCIIOBON MHOFOPYKABHOCTU — FEHTOYHO-TPAA0BLIN U Ap. 3HaHue
XapakTtepa pycrioBOro npouecca Mno3BonsieT MpaBWUibHO OLEHUTb BO3OENCTBME HAHOCOB Ha paboty
BO403abopoB M MpMMeHUTb Haubonee paunoHanbHble cpeacTBa 3awuTbl. Hke gaHO KpaTkoe onucaHve
OCHOBHbIX TUMOB PYCMOBbLIX NPOLIECCOB.

JleHTOouHO-rpaaoBbLIN TUN. Llenn rpsa HAHOCOB BbITAHYThI MO LUMPUHE pycra 1 ABUXKYTCS MOCTOSAHHO, Npu-
OCTaHaBNUBAsiCb TONMbKO B NEpuog HU3KOM MEXeHW, U TOrga BepluMHbl rpsn, obHaxasachb, obpasytoT
oTAenbHble oceped-kn. PacctosHme mexay rpebHamu rpag (war rpsag) B 4... 8 pas npesbllaeT WUpUHY
pycra B OpoBkax MexeHHbIX 6eperoB. [JaHHbIN TUN HabnogaeTcs B BEPXOBbAX PEK MPU OTCYTCTBMM NMONMBI;
Ha [OpyrMx ydacTkax OH MOXeT COMNyTCTBOBAaTb He3aBepLUeHHOMY (B CApAMASOWUX MPOTOKax) wmnm



cBoOOOHOMY MeaHAPMPOBaHMWIO (B HaYarbHbIX CTaausXx).

Mo6oyHeBbIi TWN. JleHTOYHble rpadbl, NEepeKOLleHHble B MfaHe, B MPOTUBOMOSOXHbLIX HanpaBleHUsix
cnonsatT B nonoeogbe. PasMbiBaeMble yyacTku GeperoB MpPUKPbIBAOTCA cnonsalowmymy nobovHAMM,
rpebHM KOTOpbIX NepuoaMyeckn pasmbiBalOTCA MpW cnage naBodka M BOCCTAHaBMMBAOTCS B NOMOBOABE.
War rpsa npesblwaeT WMpuHY pycna. B mexeHb noboyHn, a 4acTu4HO 1 rpsabl OBHaxakTcs, 0bpasys
necyaHble OTMENu, 3a HUMU TAHYTCSA NOABOAHbIE KOCbI, CO3AatoLLme 3aToHbl. [ToriMa BelpaxeHa crabo.

OrpaHnyeHHoe MeaHApvpoBaHue. B pesynbTate pa3mbiBa NOWMMEHHbIX MacCVBOB WM3My4YuHbl CMOMA3aloT
BHM3 MO TeyeHMo 6e3 CyLeCTBEHHOr0 W3MEHEHWs MIaHOBbIX o4yepTaHuh u npoduns gHa. lepekaTol,
obpasytoLnecs Ha nepermbax pycna, pa3mblBalOTCs B MEXEHb M BOCCTaHABNMBAKOTCA B Neproabl NaBOAKOB.
Mnecobl, HAOOOPOT, pa3mbIBAOTCA B MOMOBOAbLA U 3aHOCHATCA B MeXeHb. [loliMeHHble npouecchl (HambliBbl,
pasMblBbl) MPOTEKAOT aKTUBHO, MACCUB MONMbI HapacTaeT B BbICOTY. [1py BbICOKOM Nonosodbe Ha novmMe
BO3MOXHbl TP@H3UTHbIE TEYEHMS.

CBobogHoe MeaHApupoBaHWe. V3nydmHbl NONyYatoT 3aMKHYTbIN LMK PasBUTUSE — OT UCKPUBMEHNUS pYyC-
na Ao OTTOPXEHMs NeTnu. Yrnbl pa3BopoTa NOTOKa YBEMMYMBAIOTCS, U3MYyYMHbI CMOM3atoT, BbITAMVBAKOTCS,
nepelleek CyxaeTtcsi, U HakoHel, obpasyeTcs npopbiB, CnpaMnaioWwmMn pycno. lNepekaTtbl Ha nepervbax
pycna npeactaBnsioT COOOW MepekolleHHble B MnaHe rpsabl, nepexogdwmne B NNAsHK Bbinyknoro Gepera
HWXXepacnonoxeHHOW n3nyyuHel. Pycno oa-HopykasHoe. lNMnecoBast noxbuHa y CuUnbHOPasBUTbIX U3MNY4YWH
pasgeneHa nepesanom. [lovima wWwwupokas C rPUMBUCTLIM penbedoM U cTapuuamm nogkoBooBpasHbIX
o4yepTaHun.

HesaBepluieHHoe MeaHgpupoBaHue. UN3nyumHbl Ha NPOMEXYTOYHOW CTaauMu pasBuTUSA (OO NonyyYeHus
dopMbl NeTnn) CnpAMAAIOTCA MPOTOKOM B pe3ynbTate rnybokoro 3aTtonneHus MnovMbl M GOMbLIOro
COBMafieHnss AMHaMUYeCKMX OCel NoToKa B MOSIOBOAbLE M B MeXeHb. Mo cnpsaMneHHoMy pycny npoTtoka
WHTEHCMBHO TPAaHCMOPTUPYIOTCA HAaHOCbl, B HEM nocrnefoBaTeflbHO YCTaHaBnvMBaeTcd MNOOOYHEBLIN,
NEeHTOYHO-TPSA0BbLIA UMW OCepenKoBbIA TUM PYCcnoBoro npouecca. B pesynbrate nepemelleHns HAHOCOB B
rmaBHOE pycrno (HWke MO TeYeHUo nNpOoToKa) MeaHApUpOBaHWE ero [OononHsaeTcs obpasoBaHMeM
crnon3arLwux rpsg n NnodoYHen.

Pycnosasi MmHoropykaBHoCTb. Ocepeaku 1 rpsgbl MHTEHCMBHO AedOpMUPYIOTCA M CMoM3atoT, nepeme-
LLaITCA rpaHuLbl pycrna BCneacTBMe MeaHAPUPOBaHWS MPOTOKOB M MHTEHCMBHOMO 0OpyLueHus Geperos
(sBneHne gen-rvwa). MNoTok neperpyxeH AOHHbIMW HaHocaMu. B necdaHbix pycnax ¢ 60mbwWum yKrNoOHOM
penced OHa MOXeT MONHOCTbIO U3MEHSTLCS B TEYEHMEe HECKONbKUX YacoB, BO3AEWCTBUIO Aenruwa moryT
ObITb NOABEPrHYTbl MHOrOKMNOMETPOBbIE Yy4acTkun. B pycnax u3 rpaBuUAHO-raneYHMKOBBLIX OTMAOXEHWUN
Aedopmaumm NPOUCXOAAT UL MPU BbICOKUX MaBOAKaX, HO MPOTEKaT OHW OYeHb UHTEHCUBHO. lMonma
nMeeT OCHOBHOW xapakTtep. HabniogaeTca pycnoBasi MHOTOpPYKaBHOCTb Yalle BCEro B MNPEAropHbiX U
YCTbeBbIX y4acTKax pek.

MoviMeHHas MHoropykaBHOCTb. CnpsiMiieHne oxBaTblBa€T MHOrOYUCIEHHbIE M3MYy4MHbI C OBpa3oBaHem
AONVIHHBIX MOMMEHHBbIX MPOTOKOB 6€e3 4eTKO BblpaXeHHbIX NMPU3HAKOB OCHOBHOrO pycrna. [naBHble NPOTOKU
CoeVHeHbl BTOPWYHLIMW W CO3[AOT Ha MONME eaVHYI0 BOAHYI CceTb. B npoTokax camocTosiTenbHO
pa3BMBalOTCA pasnuyHble hOpMbl PYCrOBbIX Npoueccos. lNMonma wupokas, 3atannveBaeTcd Ha GonbLUyO
rnyouvHy.
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Puc. 36. CBsA3b ypoBHen Boabl (1) u oTtmeTok aHa (2) p. Kypbl
a — Ha nnece; 6 — Ha nepekaTte

Mpun ycTpoWcTBE M 3KcnyaTaumm BOO03abOpPOB BaXHO 3HaTb TaKkKe IJloKanbHble OCOBGEHHOCTM
nepeMeLLEeHNs HAHOCOB Ha Mrecax W nepekaTax Mpu BCEX Tunax pycrnoBbix npoueccoB. MNpu nogbeme
YPOBHS1 BOAbI B Nepuoabl NaBogKOB Meckl 0ObIYHO NoABepratoTcst pa3MbiBy 3a cHeT 6onee UMHTEHCUMBHOTO,
4YeM Ha nepekaTax, BO3pacTaHUsi CKOPOCTU noToka. Ha nepekartax e, HaobopoT, MPoONCXoauT OTIOXEHUE
HaHocoB (puc.36), Moryliee AOCTUraTb Ha KPYMHbIX pekax, Hanpumep Ha Bonre, [JoHy, Henpe, 5...6 M.

Mpn Bcex Tunmax PycrioBOro mnpouecca B pycnax pek o0pasytloTcss Menkve necyaHble rpsgbl —
MUKPOhOPMbI, MPU OBWXEHUN KOTOPbIX MPOUCXOOUT MNEPUOAMYECKOE W3MEHEHWEe [OHHOro penbeda c



aKTMBHbIM NMepeMeLleHeM HAaHOCOB B NPWAOHHOM crnoe. Bogo3abopHbie COOpyXeHus, pa3MeLleHHble 6e3
yyeTa atoro, b6yaoyT noaBepraTbCsi OTpyUATENBHOMY BO3LOENCTBMIO HAHOCOB: YaCTUYMHOMY WM MOMHOMY
NnepeKkpbITUI0 BOOOMPUEMHbBIX OTBEPCTUI OTNIOXKEHUAMMW, CHVXKEHUIO MPOMYCKHOW CMOCOBHOCTU CaMOTEYHbIX
nnmn cupoHHbIX TPYOONPOBOAOB, HAKOMMEHUIO HAHOCOB B GeperoBbIX Konoguax v T. 4., YTO noaTBepxaaeTcs
NpVBEAEHHBIMY HUXE MPUMEPaMMU.

3almMTMTb OrofoBKN Ha AENCTBYHOLLMX BOgo3abopax OT BO3AENCTBMS HAHOCOB HE MEHEE CITOXHO, YEM OT
BHYTPMBOA-HOro nbaa. K Tomy xe nocneactsvsi OT HAaHOCOB OKasblBalOTCA Oonee nNpogormkMTENbHbIMU U
TSDKENbIMW: HaHOCLI OTraralTCsl B OrofioBKax W CaMOTEYHbIX NUHMAX, OeperoBbix Komoguax, kamepax
peakumin n OTCTOMHUKaX BOAOOYUCTHBIX CTAaHUWI, Bbi3biBasi OCNOXHEHMSA B paboTe He Tonbko Bogo3abopos,
a B LENoM TrONoBHbIX COOPYXeHWV BoAonpoBoAdoB. HagexHocTb 3awmTbl Bogo3abopoB OT HAHOCOB
[OCTUraeTcs Mnpu KOMMIEKCHOM pelleHnW 3afjady Ha OcCHoBe [nyboKoro wusyyeHuss ocobeHHocTen
MOBEPXHOCTHBIX NCTOYHMKOB.

lMpumepoM HeydayHOro pacnosiokXeHus Bogo3abopa B OTHOLIEHWM BO3OEWCTBUSI HAHOCOB MOXET
cnyxnTb Bogo3abop Ha p. Cype, nocTpoeHHbIn B 50-x rogax. ELe 4o OKOHYaHWSI CTPOUTENbCTBA BbiABUIACH
yrpoxaiLLas nogBuKKa BblLLEpPacnonoXeHHOro noboyHs, umerowero AnuHy okono 2,5 km. M3 pacdeta
pasMbiBa yXBOCTbSA MOGOYHSA y Bogo3abopa Obinv ycTaHOBMEHbI XBOPOCTSAHbIE MOMy3anpygbl, HO 3TO He
Aano oxupgaemoro adpdekra. 3atem B noboyHe Bbina BbINONHEHa Npopesb, KoTopas BbICTpOo 3aHOCKUNAach.
Ha ocHoBe mogenupoBaHusi Obinla NOCTpOeHa AOHHAas CTpyeHanpas-nsowas cTeHka (nopor) B Buae
cBanHoro pocteepka Bbicoton 0,6 u gnuHon 40,8 M. Ho Tonbko npvMeHeHWe 3eMCHapsaoB NO3BONAMNO
nogaepxmeaTe paboTy Bogosabopa M TO HEMPOAOIKUTENbHbINM nepuod. B nocnepytoulem Ha 3ToM BO-
[o3abope Obina NocTpoeHa CTpyeHanpaenswowas gamba, obecrneyumsluas ynyylleHNe pexvMMa HaHOCOB Y
BogonpueMHunka. OgHako B pesynbTaTe MHTEHCUBHOIO pasmMbiBa 6epera Ha BbILIEPACHONOXEHHOM y4yacTke
B 1978 r. (puc. 37) 1 BbI3BAHHOIO 3TMM aKTUBHOIO NepemeLLeHnsi MO6oYHA Ha BOo4o3abope BHOBb BO3HMKIA
aBapumnHas cutyaumsl 1 HEOOXOAMMOCTb PacYUCTKM pycna 3emcHapsgamu. W TOnbKo CO CTPOUTENbCTBOM
HOBOrO (MPMNNOTMHHOrO) Bogo3abopa obecneveHa Tpebyemasi HageXXHOCTb 3abopa Boabl.

OcobeHHO MHTEHCKBHOE NepeMeLLeHe HAHOCOB B B1AE NOABOAHbIX P MPOUCXOAMT B HUKHNX Bbedax
NIoOTMH B pesynbTaTte M3MeHeHus pycrodopMupyrowmMx npoueccoB. Hanpumep, Ha Bonre ckopocTb
OBWKEHNs1 necyaHblx rpag gocturaet 1.3 KM B rog, a MpOTSXKEHHOCTb YYacTKOB C  aKTUBHbIM
nepemelweHnem HaHocoB 200 kM. [psabl kpawHe HepaBHOMEPHO pacnpefensalTcs Mo AHY pPeku;
HanbonbLKNX pasMepoB OHWM JOCTUraldT B MeCTax COMPSXXEHUs CKINOHOB MOBGOYHEeNn M ocepedkoB C
NNecoBbIMU FOLUHAMMU.

OTpuuartensHoe BO34eNCTBUE PYCroopMUPYIOLLMX NPOLECCOB NPOABASETCA B OTNIOXEHUN HAHOCOB Y
BOZOMNPUEMHUKOB, B MOBLILLIEHUN OTMETKM AHA PEKM Y BOOOMPUEMHBIX OKOH [0 YPOBHSI MOpOra 1 faxe Bbllle
N BOBMEYEHUN HAHOCOB BHYTPb BOA03abOpPHBIX COOPYXeHW. [pyrMMm nposiBneHnem pycrnodopMmUpyoLwmx
NpOLLeCCOB MOXET ObITb pas3MbIB pycna ¢ NOAMbIBOM BOAOMPUEMHMKOB M CaMOTEYHbIX NIMHUNA, 4YTO ObiBaeT
3HaAYMTENBHO pexe.

=4 [T {! ! X A -~ 3

Puc. 37. PasmbiB 6epera p. Cypa y Bogo3abopa lNeH3bl
Mo mepe OTMNOXEHWS HAHOCOB Yy BOAOMPUEMHBLIX OKOH MOryT OOpas3oBaTbCA BOPOHKW, MO CTEHKaMm
KOTOpbIX CronsaeT necok. PaBHOBeCHOEe COCTOsiHWE Mpu 3TOM FErko HapyLlaeTcs, M OKHa OKa3blBaloTCA
YaCTWUYHO, @ HepeaKo M MONHOCTLIO 3aBaneHbl NeckoM. AHanornyHas cutyaums 6eina B 1977 r. Ha Yemckom
Bogo3abope n3 Hosocubupckoro sBogoxpaHunuia. NepsooyepeaHon mepon obecneveHus nogaym Bogpl
npu 3TOM JOfKHa ObiTb pacyMcTka BOAOMPUEMHUKA C MCNOMb30BaHMEM 3IKEKTOPOB U MMAPOMOHUTOPOB,
KOTOpYIO BbIMONHAIOT BoAonasbl. B nocnegyouwem pomkHa ObiTb pacuuillieHa 3HauuTenbHas 4acTb



akBaTopuu Bogo3abopa ¢ NOMOLLbH 3eMCHApPAO0B, TMAPOMOHUTOPHbLIX CYA0B U Ap.

Ha koBwWOBbIX BOoAo3abopax CTapoW KOHCTPYKUMM Gornbluasi YacTb HAHOCOB OTfaraeTcs B Mepuoabl
NMaBOAKOB BO BXOOHOW YacCTu KOBLLA, B BOOOBOPOTHOM 30HE, obpasysa oTmens. [pu cnage nasogka oTMmenb
obHaxaeTcs, BbICTynaeT u3 BOAbl U MepekpbiBaeT (YaCTUYHO MIU MOSIHOCTbIO) BXOA B KOBLU, CO3daBas
aBapuiHble CUTyaluu, MMEBLUME MECTO Ha koBliax B Pybuoscke, Vickutume, BapHayne v gpyrmx ropogax.
Ha puc. 38 nokasaHa yHuBepcanbHasa nnaeyyas mawumHa YIM-2 Ha pa3paboTke OTMEnu B KOBLUE Ha p.
Anen.

Puc. 38. Pacunctka Bxoga B KOBLU Ha p. Aner ¢ Mcnonb30BaHMEM YHMUBepCaribHOW nnaBy4en
MawuHbl YNM-2

- i

B ycoBepLueHCTBOBaHHbIX, camonpombiBatowmxcs koswax A. C. ObpasoBckoro, Hanpumep, Ha p. KybaHb
B ApMaBMpe HaHOCbl pa3MbIBAlOTCA U yAanstoTCA peyvHbIM NOTOKOM. HecBoeBpeMeHHas Mnv HemnornHas
4YNCTKa KOBLUAQ MOXET MOBMeYb OOMOSTHUTENbHbIE OCMOXHEHWS B Mepuoj fegocTaBa U3-3a NepekpbiTust
BXOJa LUYronegoBOM Maccomn, YTO MMeno MecTo pa OogHoM M3 koBwen Ha O6u B bapHayne, roe gns
pacyMcTkv Bxoga B aBapuiHOW o6cCTaHoBKe Obll NPUMEHEH B3pPbIBHOW METo4 C WCMONb30BaHUEM
HakragHblx 3apsgoB. Havbonee xapakTepHbIMU B OTHOLUEHWW BAWSIHUS HAHOCOB Ha paboTy OrofioBKOB
sABnATCA Bogo3abopbl KaHcka, Tomcka, Tapbl, Xabaposcka, Knposa, Bonrorpaga v gp.

Mpn obcneposaHun Bogonasamu orosnioBka KaHckoro BogonpoBoda BbISIBNEHO, YTO npumepHo 50 %
MOBEPXHOCTM NMoLWann ero BOAOMNPUEMHbIX OKOH 3aHEeCEHO MEecKOM, a CamMOTeuHble MNMHUKU NOAMbITHI Ha
3HaumTenbHOW AnuHe. B gaHHOM crnydae 3aHOCYy OroroBka 6raronpuaTCcTBOBano HeygadHoe pasmelleHue
€ro B pycrne — Huxe OCTpPOBa MO TEYEHWIO PEKN B 30HE aKKyMynsALuMn HaHOcoB. PaboTaBLumnii B aHanormyHbix
YCNoBKAX OronioBoK Bogonposoada Tapbl (p. MpTbill) HEOAHOKPATHO NOMHOCTLIO 3aHOCUrCst neckom. PaboTa
Bogo3abopa pe3ko OCMOXHWMACh CO BPEMEHW 3aperynvMpoBaHUsA CTOKa BbILLEPACMONOXEHHON NIOTUHOWN
M3C, w3MeHuBLUEV T[VMOPOSIOIMYECKMIA PEXMM MOTOKa Ha BblOpaHHOM y4yacTke pekun. [danbHenwas
3KCMyaTauusi 3TOro OrosioBka crana HeBO3MOXHOM.

HapylueHne ecTecTBEHHOro rMOPONOrMYECKOr0 pPEeXuMa pPekun SBWUIOCh TakKe OCHOBHOW MPUYMHON
OCnoXHeHul B paboTe Bogo3abopa Tomcka. Boiemka rpaBus B 6onbluom o6beme Ansi CTPOUTENbHBIX Lenen
13 pycra ToMu HKe No TeYEHMIo OT 3TOro Bogo3abopa NoBnekna CHMKEHNE YPOBHA BOAbI B peke Ha 1,4 m
Ha y4vacTKe pacrnofioXeHus Tpex OrosioBkoB. [lpovcxoauno exerogHoe (mocrnefoBaTeNlbHOE) CHMPKEHWEe
YPOBHEW, YTO BbI3Bano HeOMyCTMMOE YMEHbLUEHME rNMyOBuHbI pe4yHoro noToka y Bogosabopa n BMep3aHue B
neasiHoOM MOKPOB OOHOrO M3 OronoBKOB. B nepuwoa BeceHHer NOABWMXKKU NbAa OAWH KOHeL, 3TOro OrosioBka
6bin NpunogHaT Ha 0,6 M 1 GbiNM copBaHbl BEpXHME BeHUbl psbka. B nNeTHIOI0 MexeHb Bepx OrofioBka cran
obHaxaTbCsl, y BOAOMNPUEMHbIX OKOH 06pa3oBbiBanuCb BOOOBOPOTHbIE BOPOHKM, Yepe3 KOoTopble nofca-
CbiBanca BO34yX M NMPOMCXOAMN CPbIB BaKyyma HacocoB. Bbi3aBaHHble 3aTum nepebon B paboTe Bogo3abopa
ObInNn yCTpaHeHbl YCTAaHOBKOW HaZ BOOOMPUEMHBIMM OKHaMU MiaBaroLwmnxX LWMTOB.

CHmwkeHne ypOBHeN, Bbi3BaBLUEE YBENMYEHME CKOPOCTEN MOTOKa y BOAo3abopa, MOBMEKNO Takke
N3MEHEHNE pEXMMa HAHOCOB, B pe3yrnbTaTe 4ero BTOPOW OrosloBOK Obifl MONHOCTBIO 3aHECEH MECKOM U
rpaBsumeMm. Ha nepBom m TpeTbeM OrosioBkax MPOMCXOOWUNN, KPOME TOr0, MHTEHCUBHbLIV PasMblB FPyHTa CO
CTOPOHbI MPUMbIKAHUSE CaMOTEYHbIX FIMHUA M OTMIOXKEHME HaAHOCOB Y BOAOMNPUWEMHBLIX OKOH, M3-3a 3TOro
CaMOTEeYHbIE NMHUM Ha y4acTke anvHom o 20 M okasanucb nogmMbiTbiMu. MoTpeboBanncek CPOYHbIE MEpbI
Mo 3aLUMTe OroSIOBKOB M CAMOTEYHbIX IMHUIA OT paspyLleHuns.

Hwke gaH psag npumepos 13 onbita Cubupckoro ynpasnexHus PocsogokaHanHanagku (M. 0. Kosnos, O.
H. [dertapes) no 3awuTte BOA03aboOpoOB OT HAHOCOB.

Bonosabop Ha AmMype npefcTtaBfneH ABYMSI PYCMOBbIMW OrofloBKamMu C BUXPEBbIMW aBaHKaMepamu U
MOTOMOYHBLIM NMPUEMOM BOAbl, ABYMS CAMOTEYHbBIMW NIMHUAMMW, BOAONPUEMHBIM KONoALUEM, COBMELLEHHBIM C



HacocHou cTaHumen | noavema. OT ypesa Boabl npy TMB oronosku yganeHsl cootBeTcTBEHHO Ha 200 n 230
M U1 3aTonneHbl Ha 7...8 M. C camoro Hadana aKkcnnyatauun OHU NoaBepranvcb MHTEHCUBHOMY BO34ENCTBUIO
HaHOCOB, TaK Kak, Oydyynm pacrnonoOXeHHbIMU HWXKEe MO TEYEHUI0 YCTbSl MPOTOKW, OHWM OKasanucb BONM3M
YXBOCTbSl OCepefKka B 30HE MWHTEHCMBHbIX PYyCcnodOpMUPYIOWMX MPOLECCOB C IPSAOBbIM OBWXEHUEM
HaHocoB. K TOMy Xe, yunmTbiBas 3HauMTeNlbHOE COAEpXKaHWe OOHHbIX HaHOCOB B MeECTE PaCroroXeHus
OrosiI0BKOB, BbICOTa Nopora BO4ONPUEMHbIX OKOH (1,5 M) okazanacb HegocTatoyHon. OronoBkM aHaNoOrM4yHON
KOHCTpyKUMn, paboTtatowime B nogobHbIX ycroBuax Ha Bonre n Kame, nmetloT BbicOoTy nopora 3...4 M 1 He
UCNbITbIBAIOT TakUX OCMOXHEHWI OTBO3-0ENCTBUA HAHOCOB.

MomMumo 3aTpydHEHUn Ha BOAO3abope necdaHble HaHOCbl HA AMype pesko YBENUYMIIU M3HOC HaCOCOB
cTaHuuu | nogbema, yxyawmnm TEXHOMNOrMo OCBETNIEHUS BOAbI.

]
—

Puc. 39. lononHuTenbHbINA OroyIoBOK Ha Bogo3abope us Amypa
1 — camoTeuHbIM Tpyb6onpoBoA; 2 — oronoBokK; 3 — naTtpy6ok; 4 — onopHasa pama

QOuucTtka COOpyXeHM OT HaHOCOB MoTpeboBana GonblIMX TpyAo3aTpaT, TONbKO U3 Kamep peakumm u
OTCTOMHUKOB ObINo yaaneHo 6ornee 8 Tbic. M necka. 3amepbl cogepKaHus HaHOCOB B PEYHOM MOTOKE B
cTBOpe Bogo3abopa M HabnwogeHus 3a pycrnocdopMupyloWmMMK MpoueccaMu nokasanu, 4To Havbonee
GraronpusTHbIE YCrOBKSI B OTHOLLEHMW HAHOCOB MMEKOTCHA B TOM XXe CTBOpeE, HO npuMepHo Ha 100 m 6nuxe
Kk 6epery.

B cooTtBeTcTBMM C TexHudeckummn paspaboTkamm Cubupckoro ynpaBneHuss PocBopokaHanHanagku
'MNPOKOMMYH-BOOOKaHaNoM B KpaTyallimMe CPOKM Obif BbIMOSIHEH MPOEKT HOBOrO OrosyioBKa C pacyeTHOM
NPON3BOAMTENBHOCTLIO 125 ThIC. M3/CyT N Nnowanbio BOAONPUEMHbIX OKOH 7,64 M2, KoHcTpykuus ero (puc.
39), dopma 1 pasmepbl NPUHATLI UCXOASA U3 CriegyHoLMX YCITOBMIA: NPOCTOTa U3rOTOBIEHNS, UCNOMNb30BaHNe
CTaHOApPTHbIX 3MIEMEHTOB, MUHMMAarbHOE COMPOTMBIIEHNE MOTOKY, MakCumarbHOe BO3BbilUEHWE Hag AHOM
pekn. OronoBok 6bin yctaHoBneH B dpeBpane 1977 r. co nbaa ¢ NOMOLLBIO aBTOKpaHa. Ha mecTe ycTaHOBKM
BoJoNnasamu C MOMOLLBI TMAPOMOHUTOPOB Obin pa3paboTaH KOTMOBaH, Ha BCKPbITOM CaMOTEYHOM
Tpybonposoge d=1400 MM BbINOMHEHO oTBEpCTUE padmepoM 2X0,5 M, ycTaHoBNEH NaTtpybok, Ha KOTOPOM
CMOHTMPOBaH OrorfoBoK. [ns yBenuueHusi XXeCTKOCTW cAenaHa ornopHas MeTannuyeckasi KOHCTPYKLMS.
lMocne MoHTa)xa orosiloBka KOTMoBaH Oblfl 3aMbIT MECTHBIM FPYHTOM, AHO BOKPYF HEFO YKPENseHo KaMeHHON
Habpockow, a OTBEPCTUSI ENCTBYHOLLENO OrofIoBKa 3arfyLleHbl MeTanmyeckuMmm nuctamu.

C nogknioYeHneM HOBOIO OrofioBKa MOCTYMNSIEHWE HAHOCOB B BOA03abOpHbIE COOPYXKEHWUSI COKPATUIOCh B
2,8 pasa. Bmecte ¢ Tem nepemelleHne Mecta oTbopa Boabl MOMOXUTENBHO CKa3anocb Ha (pakUMOHHOM
cocTaBe OTNOXeHWA. EcnvM paHblle B HaHOcax, OTMaraBLNXCA B BOOOOYUCTHBIX COOPYXEHWUSIX,
npeobnaganu necyaHble Yactuubl d=0,25 MM, TO NOCNe yCTaHOBKM HOBOIO OrOfIOBKa OTIIOXEHMWS B Kamepax
peakumm Ha 30...40 % COCTOAT M3 UNUCTBIX YacTUL, B OTCTOMHUKM e MecYaHble 4acTuubl HE MPOHUKAT
COBCEM.

B nocneaytowem (1978 r.) Takon xe OronioBoK Obl YyCTAHOBMEH Ha BTOPOW CaMOTEYHOW NNHWKM, YTO
Nno3BONuMnoO AOCTUYbL Tpebyemonm HagexHOCTM paboTbl Bogo3abopa. JkoHOMUYeckask 3PEKTUBHOCTb OT
CHIKEHWS 3aTpaTt Ha OYUCTKY TOSIbKO OTCTOMHWUKOB U KaMmep peakuun coctasuna 29,4 Toic. py6.

Bopnosabop Ha BaTke pycrnoBoro tuna ¢ Tpemsi BOGOMNpUEMHbBIMM OrofloBKaMu, Kak n Ha AMype, okasarics
B Mae 1976 r. (B nepvof cnaga naBoAka) Ha rpaHn octaHoBku. OBuUNbHOe BOBMEYEHNE HAHOCOB MPUBENO K
CHWKEHWIO MPOMYCKHOW CMOCOBHOCTM CaMOTEYHbIX FMHUIA, K MNPEXOEBPEMEHHOMY W3HOCY 3aroOpHOW U
perynvpyroLwen apMaTypbl, HACOCOB, OTpPULATENbHO CKa3anocb Ha paboTe OYMCTHBIX COOPYXEHUA U B
KOHEYHOM UTOre NPUBENO K CHDKEHMIO NPOM3BOAMNTENBHOCTU BOOOMNPOBOAA.

Ha pacctosHum 1200 m Bbile MO TedeHMO OT Bofo3abopa cdopmMupoBaBLIMICA B pycrie BsaTku



necyaHbll OCEpeoK AenUT ee Ha OBa pykaea. bnvmke k Bogo3abopy pycrno paclumpsieTcs, 4octuras B ero
ctBope 240..260 ™, ckopocTb notoka npu MB cHwxaetca go 0,3..0,5 m/c, npoucxogut obunbHoe
BbiNageHNe HaHOCOB M YMEHbLUEHKNe rnybnHbl MOTOKa B MEXEHb A0 KpUTMYecKon. MNMocTpoeHHble B 1975 .y
NPOTUBOMOMOXHOIO OT BoJo3abopa Oepera 4YeTblpe 3atannvMBaemble MPW MNaBodkax Monysanpyabl
No3BONWMAN YBENUYUTL TNYOMHY Yy OrOfIOBKOB, HO OOHOBPEMEHHO aKTUBM3UPOBANM PYCMOBLIA Mpouecc —
nepemMeLLeHmMe necyaHblXx HAHOCOB B BUAeE rpsag Bbicoton 1,2...1,5 m. BoBnekasicb B BOOONPUEMHBIE OKHA,
HaHOCbI 3TW oTnaranucb NoO BCEMY BOA03abOpPHOMY TpakTy u B konmdectse o 10 M3/CyT NPOHUKanu Ha BoO-
O00UNCTHBIE COOPYXKEHUS.

Onsa nukeMgauumn aBapuiiHoOM 0OCTaHOBKM BCE TPW OrofloBka ObINM PEKOHCTPYMPOBaHbI C NEPEXOOOM OT
H6okoBoro npuema BoAbl K noTorioyHomy. C 3TOW Uenbio nepesn BOAONPUEMHBIMW OTBEPCTUSIMU Ha BCHO
BbICOTY OronoBka Oblnn yCTaHOBMEHbl MeTannuyeckne kopoba M3 NMCTOBOrO XKeresa TOMWMHOW 3 MM,
N30THYTOro B BUAE MOMYyOKPY>XHOCTEN paguycoM 1,5 M n ycuneHHoro pebpamu xectkoctu. Kpenne-nve
KOpobOB OCyLLEeCTBNEHO K BOUTLIM B OHO pekun cBasM. CBepxy Kopoba obopyaoBaHbl COpoyaepKnBaoLL MMM
peweTkamu ¢ npo3opamu 50 MM, 4TO obecneumBaeT CKOPOCTb .BXOA4a BOAblI B BOAOMNPUEMHbIE OTBEPCTMUSA
0,2. ..0,3 m/c. YcTaHoBKe KOpOOOB NpeaLlLecTBoBany obcnegoBaHMe OrofloBKOB BOAONasamMm, pacymcTka ux
OT TOMMSKOB M yrnybreHne [OHa y BOJOMPUEMHbIX OKOH CTpyen rmgpomoHuTopa. bnarogapsi takown
PEKOHCTPYKLMM MOPOr BOAOMPUEMHBLIX OKOH Obin NoAa-nsaT Ha 1,7 M M NOCTYNfeHWe HAaHOCOB B OrOfOBKU
npekpaTunockb. AHanormyHbIM obpa3om paHee Obin PEKOHCTPyMpoBaH OAuH M3 Bogo3abopoB Ha Bonre B
cucTemMe Bonrorpagckoro sogonposoga. B otnunume ot npefbigywiero 3gecb kopob BbIMONHeH B dhopme
camoro oronioBka (Ho GomnbLIMX pa3mMepoB) U 3aTeM HadeT Ha Hero. VisMeHss mopor BOAOMNPUEMHMKA M
OCYLLEeCTBMASA ApyrMe Mepbl No 3awute Bogo3abopoB 0T HAHOCOB B YCIOBUSIX MPSA0OBOMO UX ABWXKEHWS,
HY)XHO y4MTbIBaTb NapameTpbl rpsig, obecneynBas 3abop BOAbI C MMHUMArbHOW MyTHOCTLIO (puc.40). Mpu
3TOM pe3ynbTaTbl HAaTyPHbIX W3MEPEHWNA, MPOU3BOOUMBIX, Kak MpaBuIlO, B MNEpPUOL JETHEN MEXEHW,
HeOOXOAMMO YTOYHATbL TEOPETUYECKMMM pacyeTamm Takke ANs OPYTMX CE30HOB roaa.

BeicoTy rpsig, M, ycTaHOBMBLUErOCS Npoduns B MeXeHb onpeaensioT no popmyne B. C. KHoposa

_ (1l —oy 103)2'13

= gl

roe H — rnybuHa notoka Ha y4yacTke pacnosioKeHWUsl BOOOMPUEMHMKA, M; V, — CpPedHsAs CKOpPOCTb
MoTOKa, M/C; V.0 — Hepa3MbIBaloLLasi CKOPOCTb, M/C, onpeaensemas no popmyne V,, = /,3Vgdlg 14,7 H/d*™
(g — yckopeHue cunbl TAXeCTw, m/c% d — cpeaHuii anameTp OOHHbIX OTIIOXKEHUN, M).

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

he =2, 1d/Fr*" [(va — ) /ouo] ",

roe Fr=vy/VgH — uucno ®pypa; o, — HepaswmbiBawowasa ckopocTb no B. H. MoHuapoBy, m/c; v,p =
3(Hd/dgo% )°?(d+0,0014)>°.
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Puc. 40. UsmeHeHne MyTHOCTY BoAdbl HEKOTOPLIX pek Cnbupn (cpegHeMecsiyHble nokasaTenu)

Mpn oTcyTcTBMM HEOoOXoaMMbIX ANs pacyeTa AaHHbIX BbICOTa rpsia MOXeT ObiTb onpegeneHa no
NpubnmkeHHbIM 3aBucumoctam Bb. ®. CHuweHko npyu H<1 m, h; = 0,254, npu H> 1 m, hr= (0,2...0,1)H. Mpwu
NPOXOXAEeHUN MNONOBOAbS BbICOTa rpsia h', B nNonoce akTUBHOIMO ABMXEHUS HAHOCOB yBennumMBaeTcd W
JocTuraeT opueHTUpoBoYHO h,=2,5h';.

OnvHa rpsag 714, M, ycTaHOBMBLLErocs nNpoduns B MeXeHb MOXEeT onpefensatbcs no dopmynam b. O.
CHMULLIEHKO:

fr' =H ]?—szg,

roe C — koadpduumeHT LLlean, m*%/c,

unu gnst npubnmkeHHblx pacyeTtos I-=4,2H, a B nonosogbe — Ir = 2,5 |..

CkopocTtb cmelleHusa mukpodopm C;, m/c, cnegyet onpegenate no dopmyne b. ®. CHuweHko u 3. 1.
Konanvnaxu

C; = 0,019u,pr°.



5. MoBbIWeHNe HageXHOCTU paboTbl Boao3abopoB

PesynbTatbl 06cnegoBaHnsa 60nbLIOro Yncna Bogo3abopoB CBUOETENLCTBYOT O TOM, YTO M3BECTHbIE Ha
npakTvke MeTodbl M CpeacTBa MOBbIWEHMS HAOEXHOCTM UX paboTbl MCMOMb3YHTCHA €lle HeJoCcTaToYHO
MosiHO, a 3ajava dTa pellaeTcs Hepeako MyTeM CTPOUTENbCTBa HOBbLIX BOAOMPUEMHLIX COOpPYXeHun 6e3
[OCTaToO4YHOro Ha TO OCHOBaHUS

Bogosabopbl paccunTbiBalOTCS, Kak M3BECTHO Ha 3KCMyaTauuio He TONMbKO B OObIYHLIX, HO U B pPeako
NOBTOPAIOLLMXCS (IKCTPEMaribHbIX) YCIOBUAX: NpyM 06pa3oBaHMM 3aTOPOB M 3aXXOpPOoB, NepedopMUpOBaHMM
pycria pekv pasBuTUM 300- U BUONMAHKTOHA, U3MEHEHMN TMOPOSIOrMYECKOrO PeXMMa UCTOYHUKA BCrieacTBme
3aperynnpoBaHusl CToka nepepacnpenenennsl ero B MHOropykaBHoOM pycrie U T 4 HakoHeu, MoryT GbiTb U
CKpbITble Ha camMmx BOO03a00PHBIX COOPYKEHUSIX MPUYUHBLI OCIOXXHEHWUA: HEMMOTHOCTU BO BCACbIBAMOLLMX
TpybonpoBoaax, 3apacTaHue Ux BHyTPEHHUX NMOBEPXHOCTEN M 3acOpeHne, NOBPEXAEHNE NOABOAHBLIX COOpY-
XEHUN N KOMMYHUKaLWUA U T. 4.

YkasaHHble hakTopbl Hepeako (0CODEHHO B CypoOBbIX KnMMaTudeckux ycnosusix Cnbupm u KpariHero
CeBepa) nMposiBMSATCS HA OOAHOM M TOM e Bogo3abope B COBOKYMHOCTW: Yalle BCEro (3TO CHMKEHMe
YPOBHSI, LUYronefoBble NpoLecchl U HAaHOCKI) NpedernbHO OCMNOXHAS OTOOP BOAbLI U3 UCTOYHMKA Mpumepom
MOXeT CnyXuTb Bogo3abop Ha p. lpasas [NayxeTka (n-8 KamyaTka), OOHHbLIN BOAONPUEMHUK KOTOPOro
nocne Lyroxoaa HeoHOKPaTHO OKa3blBasriCs 3aKyMOPEHHbIM rpaBUAHO-TaNeYHNKOBO CMECHI0

Mo metoguke A. C. OOpasoBCKOro elle Ha CTaauMuM W3bICKaHUM W NPOEKTUPOBAHUSA HEOOXOAMMO
BCECTOPOHHE OLIEHMBATbL ycrnoBus 3abopa Boapbl (Tabn. 9), MecTo pacnonoxeHus Bogo3abopa, xapakrep
NCTOYHMKA, KOHCTPYKLMIO BOAOMPUEMHMKA W TEXHONOMMIO OTOOpa BOAbl; AaBaTb MNPOrHO3 BO3MOXHbIX
N3MEHEHUN pexunma peku Ha Becb nepuopg paboTbl Bogo3abopa, CaHUTapHbBIX U APYrMX YCIOBUA U Ha 3TON
OCHOBe BbIOMpaTb TEXHONOIMMYECKYD CxeMy Bogo3abopa 1Taon. l0). Cxema a — CEKUMOHUPOBAHHbIV
Bofo3abop ycTpanBaembli B OOHOM CTBOpE; CxeMa 6 — CEKLMOHMPOBaHHbIN BOgo3abop, ycTpaMBaeMbin B
ogHoMm cTBOpe HOo npu [IByx n 6onee BOOONPMEMHUKAX, pasMeLleHHbIX Kak OTOEeNbHbIE COOPYXXEHUS WMn
CKOMMOHOBaHHbIE KakK BOAOMPUEMHMK YCOBEPLUEHCTBOBAHHOTO KOMOMHMPOBAHHOIMO TuNa- cxema 8 —
BOOo3abop, pacuyneHeHHbIi Ha ABa y3na, YCTPOeHHbIX B [Byx CTBOpax, yAareHHbIX Ha pacCTosiHuE,
UCKovatoLee BO3MOXHOCTb OLHOBPEMEHHOIO BO3HUKHOBEHWST OCITOXKHSIHOLLLE OBCTaHOBKM.

Ta6bnuua 9. YcnoBus 3abopa Bogbl U3 pek

XapakTe- Moka3aTenu, xapakTepusyLume ycroBus

pucTuka yc-

noswui 3abopa

BOObI HaH%cu, YCTOMYMBOCTb wyra v nea npyre hakTops!

eperoB 1 aHa

Jlerkue HesHauutensHoe Cnaboe BHyTpu-BoAHOe |OTCYyTCTBME B WUCTOYHMKE
KONMMYEeCTBO  HAHOCOB;[negoobpa3oBaHue. obpacTta-Tenen (pakyLuex,
BMoOmMHe yctonumBoe|JlegoctaB ymepenHow (0,8|Bogopocneint). Manoe
noxe Bogoema M) MOLLHOCTHU, YCTONYMBBIN |KONMYECTBO  3arpsi3HEHUN U

copa.

CpegHne B3BeweHHble HaHocbl ¢|O6unbHOEe BHYTpU-BOOHOE |Hanuume copa, Bogopocnen,

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

nasofok) . Pycno n Ge-|npekpaljatolieecss ¢ ycra-|cTBax, He  BbI3blBAOLLMX
pera  ycTOM4YMBble  C|HOBMEHVEM nenocTaea, [CyLLEeCTBEHHbIX MOMeX AaHHO-

HebonbLIMMK ce-|0bbl4HO 6es|my BogonoTpedu-tenio.

30HHbIMU Aedop-|3Ha4ynTensHOro wy-[flecocnnas, Mmonesomn 1 nnota-

ETIZEIVIZ rosanonHeHns pycna u|mu. CygoxoacTso
obpasoBaHus

wyrosaxopoB. JlegocTtas
0ObIYHO YCTOMYMBbLIVA, MOLL-
HOCTbIO <1,2 M,
dopmMmupytoLmimnca C
NOJIbIHBAMM




Tskenble B3BelleHHble HaHOChI c|HeycTonuYmnBbIN nepgsiHon|To e, HO B Konun4yecTBax,

p> 1,5 Kr/m®. Pycno|nokpoB ¢ HeOAHOKpATHLIMM |CYLLECTBEHHO 3aTpyaHsao»
NOABWXKHOE c|wy-roxogamm ¥ 3Hauu-|wmux paboty Bopo3abopa wu
3MM304N4eCcKMn TeINbHbIM LLYro3a-|Coopy>eHuin Bogonposoaa
3HaYUTENbHBIMM ne-{nonHeHnem pycrna npu

pethopMUpoBaHNaIMn nepgocrtaee, B OTAENbHble
Oeperos 7 OHa, [rogbl ¢ obpa3oBaHMEM LUy-
Bbl3blBaOLLUMU N3-|r03aXopoB WU  NeAsHbIX
MEHeHMe OTMETOK [AHa|3aTopoB. Y4YacTKu HUXHEro
no1..2m bbecpa BC B 30HE He-
CTON4YMBOrO fiegocTasa

OuyeHb Tskenble |B3elueHHble HaHocbl | PopMypoBaHue neasHoro| —

p>5 Kr/m®. Pycno|nokpoBa TOMNbLKO Npu LWyro-
HeyCcTON4YnBOE, 3axopax, BbI3bIBAKOLLNX
cucTeMaTnyecku n|noanop; TPaH3uUT LWYru NoA

CJ'Iy‘-I&VIHO n3mMeHsawulee (negaHbiMm NOKPOBOM B
NMaHoOBbIE U BbICOTHbIE|TEYEHME Oonbllen 4YacTu

dopmbl 31Mbl. BO3MOXHOCTb Hane-
oen N nepemMepsa-Huin
pycna. Jlegoxon c

3atopamm  n  GonbLUIMMK
HaBanamu nbaa Ha Bepera

Hapo 3ameTtutb, Y4TO AaHHas MeTOAMKA PEKOMEHOYeTCHA ONsl OCPeAHEHHbIX npmg)o,cmux YyCroBUA 1 B
OCHOBHOM NpUMeHMTENbHO K Bogo3abopam cpegHen npoussogutensHoctn (1...6 m°/c). CneposaTtenbHO,
MPUHATLIA MO 3TOW METOAMKE TN BOAo3abopa MeHbLuen npousBogutenbHocTM Oyaet mmeTb Gonee
BbICOKYIO CTEMNEHb HaAeXHOCTW, a Obonblieii NpoM3BOAMTENBHOCTU, HA0BOPOT, MEHbLUYI HaAEXHOCTb.
OueBnaHo, B NocnegHeM criydyae SOMXKHbI NpeaycMaTpuBaTbCs AONONHUTENbHbIE SKCMyaTaUMOHHbIE Mepbl
Mo MOBbILLEHNIO HaAEXHOCTN paboTkl Bogo3abopa.

Hapsgy ¢ npaBunbHbiM BbIOOPOM TuNa BOAOMPUEMHMKA HAOEXHOCTb paboTel Bogo3abopa
obecneunBaeTcsl Takke CEKLUMOHMPOBAHWEM OTAENbHLIX 3JIEMEHTOB: BOAOMPUEMHMKOB, CAMOTEYHbIX W
CNMOHHBIX NOABOAALMX TpPybONpPOBOAOB, MPUEMHBIX W BCacbiBalOLWMX Kamep OeperoBbiX KOIOALEB.
CeKkunoHmpoBaHne siBnsieTca obsizaTenbHbIM Ang Bogo3abopos | v |l kateropuin HageXXHOCTU Nnogaym Boapl.

BCceCTOpOHHASI OuEeHKa YCroBWU MO3BOSISAET €lle Ha CTaguMuM NPOeKTUpoBaHMs OBOCHOBAHHO MPUHATH
cTeneHb HaeXHoCTM 3abopa BOAbI:

CTeneHb HapgexHocTu Pexum oTt6opa 3abopa BoAbl

Lo BecnepeboiiHbIi 0TOOP pacyeTHOro pacxona BOAbI

I........ OT60p pacyeTHOro pacxoga C BO3MOXHOCTbIO KPaTKOBPEMEHHbIX NEPepbiBOB MU BPEMEHHOMO
CHWXeHNs

Il........ OT60p pacyeTHOro pacxofa C BO3MOXHOCTbIO NMpeKpaLleHns NogaYm BoAbl 4O CYTOK

B onpegensioller cteneHn Bce 3TO AOMKHO ObiTb NnogvMHeHO obecrnedeHuto Tpebyemon HageXHOCTU
noaayu Boapl:

KaTteropus HagexHo- Pexnm nogaumn

CTW Nnogayn Boapl

Lo, Honyctumo cHmkeHne nogayn He 6onee 30 %

pacyeTHOro pacxoja B TeyeHue 00 3 CyT, nepepbiB B NoAade U CHUXKEHUE HUXKE yKa3aHHOro npegena
00 10 MuH.

I....... Honyctnmo cHuxeHve nogayn He 6onee 30 %

0o 15 cyT, nepepbIB B Nofave Uim CHDKEHVNEHMKE YKa3aHHOro npegena ao 6 4

Il....... Honyctmo cHuxeHve nogaun He 6onee 30 %

0o 15 cyT, nepepbiB B Nogaye Uiv CHKEHNE HUXKE YKa3aHHOTo npegena 4O CYTOK.

Ta6nuua 10. HagexHocTb paboTbl BOA03a60pOB M3 NOBEPXHOCTHLIX MCTOYHUKOB

CreneHb | Tunbl BOOOMPUEMHbIX|KaTeropmm HagexXHoCTH nogaymn BoAbl B YCNOBUSIX
Hagex- |ycTponcTB
HOCTV nerkmx cpegHunx 1 TsKenbIX
3abopa

Cxembl BOgo3abopa




BOAbI a 6 8 a 6 s a 6

I BeperoBble  HesaTannu-
BaeMble BOOOMPUEMHUKU
C BOAOMNPUEMHbBIMU OTBEP-

CTUAMM, Bceraga
OOCTYMHbIMU ans
obcnyxumBaHus, c

HeobXoaMMbIMK  Orpax-
JalowmMm 1 BCriomora-
TENbHBLIMU COOPYXXEHUSAMU
W YCTPOUCTBaMU

Il 3aTonneHHble  BOAOMNpuU-
€MHUKM BCcex TWUMOB, yaa-
neHHble oT Oepera, npak-
TUYECKN HEeJoCTyMNHblE B
oTAenbHbIE Nepuoapbl roga

] HectaunoHapHble BoAoO-
npuemHbie  yctporictsa:| ! | 1 n{1-
nnasyuune yHukyneptbie |1l

MpoBepKy coOTBETCTBMS BOAO3abopoB TpeOyeMOW KaTeropuMmM HaOeXHOCTM nojayn BoAbl crnegyet
npoussoguTb no Taobn. 10.

Ona HapexHocTn oTtbopa BoAbl BaXHOE 3HA4YeHMEe WMMEET WCMOSNHEHWE 3aTOMfeHHbIX (NOABOLHbIX)
COOpyXeHui Bogo3abopa B CTPOrOM COOTBETCTBMM C HOpMaTMBaMU CTPOUTENbCTBA: BO3BLbILEHWE HU3a
BOAOMNPUEMHbLIX OTBEPCTUI AOIMKHO-ObITb HEe MeHee 0,5 M Hag AHOM peku, pacrnonoXXeHne Bepxa OrofloBKOB
He meHee 0,2 M HUXe YPOBHS NegocTaea, 3arnybneHne caMmoTeyvHbIX U CUGOHHBIX NTMHWUA B HO PEKN U T. 4.

PeanbHble npuvpogHoO-KNMMaTMYeckme W Apyrue YcrnoBWsi» Hepeako ObiBaloT  CrioXHee  Tex
CXeMaTU3NPOBAHHbIX, KOTOpblE pacCMaTpMBalOTCA Ha CTaguM NPOEKTMPOBAHWS, BCIEACTBME YEro gaxe Ha
0060CHOBaHHO BbIGpaHHOM TuMe Bogo3abopa NOMHOCTLI0 HE UCKMOYAKTCA aBapuiiHbIe CUTyauuu.

M3 npaktukm akcnnyataumm BoA03aboOpoOB Ha MeaHOPU-pYIOWMX U MHOTOPYKaBHbLIX PEKax W3BECTHO
HemMano nNpUMEepPoB, KOrda M3-3a OTTOPXEHMS (YaCTMYHOrO WMNWM MOSIHOrO) U3NYYUMH U NPOTOK HapyllaeTcs
pexvm paboTbl BOAONPUEMHbIX YCTPOWUCTB. Takve criydan Yalle BCTpevarTcs Ha MarnbiX U CPegHUX pekax
(Hanpumep, Anen), HO M3BECTHbI M Ha KpynHbix (ApTbiw, JleHa v gp.), rae aToMy MHOrga cnocob-cTByoT
pycnoBbINpaBuTENbHbIE MEPONPUATUS, OCYLLEeCTBISIeMble B UHTepecax cyaoxoactea. B 1975 — 1978 rr.
Mpy pacyMcTke OAHOW U3 MPOTOK VpThia 1 NepemeLLeHnss B Hee CyoBOro xoda MpoToka, UCMorb3yemas
Ans BOOOCHabXeHUs, cTana MeneTb, ObICTPO 3aHOCUTLCA HAHOCaMK M BO03abop oKasarcsl OTpe3aHHbIM OT
OCHOBHOTO pycna peku. B pesynbTate 3emcHapsgamu NpuLLInock paspabartbiBaTe NOABOSALLMIA KaHan.

KO. C. [embsiHeHKO onucbiBaeT cryval, Korga Ha BHOBb MOCTPOEHHOM BOAo3abope cosganach
yrpoxarowas cuTyaumsi n3-3a MHTEHCUBHOIO pa3mblBa M CpsiMieHnst pycrna peku (puc. 41). YactuuHoe, a
3aTeM W MOJSIHOE OTTOPXXEHWE BbILLEPACMNOSIOXKEHHON M3MYy4YMHbl MHTEHCMUUMPOBano pasmMbiB 6epera u
€034ano ycrnoBusa Ansa paspyLleHns nepeLlenka OCHOBHOWM N3My4YMHbI, HA KOTOPOW pa3meLlleH Bogo3abop.
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Puc. 41. Bogo3abopbl Ha MeaHOpVpY-tOLLEN peke
1 — pencTByOWMN BOA03abop; 2 — y4acTOK MHTEHCMBHOIO pa3mbiBa 6epera; 3 — cnpaMnsowmmn
KaHan; 4 — oTTOpPrHyTas u3ny4mHa; 5 — npoekrupyembii Bogo3abop

Mo mepe OTTOPXKEHMS M3NY4YMHbI CKOPOCTb MOTOKA B HEW yMeEHbLUanacb, U3MEHMUIICA TMAPONOrMyYecKmn
peXum, NPOUCXOAMNIMO MHTEHCUBHOE OCaXdEeHWe HAHOCOB, M, HAKOHEL,, U3NyyYnHa npespaTunacb B cTapuuy.
TeHOeHUNa K 3TOMY >Xe co3fanacb U Ha OCHOBHOM U3nNyyuHe. B kayecTBe npodunakTnyeckmx mep no
obecneyeHnto paboTbl Bogo3abopa Obio pacCMOTPEHO ABa BapuaHTa: ykpenneHue bepera Ha nepeluerike
OCHOBHOW WM3My4uMHbl U CrpsSIMEHWe pycna nyTemM CTPOUTENbCTBA KaHana 4yepes nepelueek CMEXHON
n3ny4ymHel. Oba BapvaHTa gaBanu fvb BpeEMEHHOE Yry4lleHne YCoBui 3abopa BOAbl C HEN3GEXHBIMM
SonbLUIMMK 3KCMNyaTauUOHHBIMKM 3aTpaTtamMu Mo MoA4epXKaHUo pexrMMa UCTOYHWMKA B nocregytowem. B
KOHEYHOM uTOore ObINio NpM3HaHO LienecoobpasHbIM NOCTPOUTE HOBLINM BoAo3abop y KopeHHoro Oepera Ha
BblLLENEXalleM YCTOMYMBOM Yy4dacTke pekn. K ToMy e 3TOT y4acTok, XoTa u 6ornee CROXHbIA Ans
CTPOUTENBLCTBA, ObiN MeHee oTaaneH ot BogonoTpeduTtenen. OueBMAOHO, Takoe pacnonoXxeHne Bogo3abopa
npv nepBOHayanbHOM BblbOpe MecTa Ans Hero no3Bonuno Obl CylEeCTBEHHO CHU3UTb CTOMMOCTb
BOZONpoBoaa.

B nocrnegHue rogbl Bce valwle nNpuMXOAMTCA pewaTtb 3a4adv  MOBbIWEHWS HaAeXHOCTW paboThbl
BOJ03ab0pOB Mpu CHWMXEHUM YPOBHA BOAbl B UCTOYHWKE, BbI3BAaHHOM YrnybrneHuem ero pycna B CBS3W C
[obbluen nec4yaHo-rpaBUNHbBIX CTPOUTENbBHBLIX MaTepuanoB. BeleMka rpyHTa M3 pycen pek (Hanpumep, Oku,
O6u, Tomu 1 ap.) ona CTpouTENbHLIX Uenen AoCTUraeT MHorga Takmx pasMepoB, YTO ypPOBEHb BOAbl CHU-
XaeTca Ha 2 M 1 bonee. XapaKkTepHbIMU B 9TOM OTHOLLEHUM MOXHO cuYMTaTb Bogo3abopbl Ha Tomu n O6wm.
Pycno peku Ha ogHom m3 Bogo3abopoB mM3 O6u gns HoBocubupcka Bpe3aeTcs 00 KOPEHHBLIX MOpPOA,
CKOPOCTb PYCIOBOro notoka Bo Bpems nepoctasa 0,9..1 wm/c. [o 3aperynvpoBaHusi peku
NPOLOIPKUTENBHOCTE MNepuoda  (OPMUPOBAHUSA FEAsiHOrO MOKpoBa cocTaenana 5..16 cyTt, nocne
3aperynupoBaHng — 35 cyT. dopmMupoBaHME YCTOWMYMBOIO NeAsHOro MokpoBa 3akaHuuBaeTca K 5...10
nekabpsi, HO BCcKkope y Bopgo3abopa BHOBb 00OpasyeTcsi nonbiHbs. PaboTta Bogo3abopa B Lyrone-goBble
nepuogpbl ctana Bce bonee n 6onee ocnoxHATeCA. OOHON N3 TMAaBHbBIX NPUYMH 3TOMO ABUITOCh YpEe3MEpPHOE
cHwkeHue HB B npeanegoctaBHbIM Nepuod, Korga Cnon BoAbl HaZ BEPXOM OrofioBka COCTaBMsan BCEro
0,75...! M 1 NnbiByWas wyra crioem TonwmHon 1,5...2 BoBnekanacb B BOAONpueMHble okHa. CHuxeHne MHB
HWXe pacYeTHOro, Kak nokasanu HabniogeHus, sSBnseTcsa CneacTBMEM pasmbiBa pycria Pekn B HUKHEM
obede MIC n otbopa GonbLioro konuyecTsa rpyHTa 6e3 ydeta ycnosun pabotel Bogosabopa. C 1960 no
1975 r. oT60p rpyHTa 13 pycrna Obu ansi CTpoUTENbHbLIX Lienern coctaBur 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 NNoTUHbI FAC, yMeHbLUMBLUEN
MOCTYMMEHNEe HAHOCOB B HWXHUIN Bbedd: Ao ctpontenbcTBa 'AC TBepabIi CTOK Y HoBOCMOMpPCKa cocTaBnsan
6,5 MnH. M3/rop,, a k1975 r. cHm3uncsa go 4,5 mMnH. M3/rop,.

Ona nopoepxaHusa Tpebyemoro ypoBHs (1,4 M Hag BEpxOM OrosioBka), MpU KOTOPOM YMEHbLUAEeTCs
BO3JENCTBME LIYrM Ha paboTy Bogo3abopa, OCyLecTBNAETCA HEMPOM3BOAUTENBHLIN cOpoc Boabl Ha MAC,
4YTO BefdeT K MnpexaeBpeMeHHow cpaboTke BogoxpaHunuuwia. CnegosaTenbHO, MPU MPOEKTMPOBaHWUU
BOA403ab0OpOB Ha 3aperynupoBaHHbIX yYacTkax pek Hado yduTbiBaTb BO3MOXHYO MOCAAKy YPOBHEN BOAbl HE
TONMbKO 3a CYET M3MEHEHUs pexmnma cbpoca M pas3MbiBa pycna, HO M 3a CYET BO3MOXHOIO pacLunpeHust
MacwTaboB oTbopa rpyHTa 13 peku. PaszymeeTtcd, HeO6XooMMO ynopsiaouuTb Takke oTbop rpyHTa B 30HE
HanbonbLUNX PYCroBbLIX NepedOPMMPOBAHNIA C YHETOM HYX BCEX BOAOMNOSb30OBATENEN.

6. MoBbIweHNe yCTOMYNBOCTU PaboThbl HACOCHLIX cTaHuui | noabema

Ycnoeusi paboTbl HACOCHBIX CTaHUMI Ha Bogo3abopax (cTaHuuu | nogbema) crnoxHee, YeM CTaHUMI Ha



OUMCTHBIX COOPYXEHUSIX, CETSAX U Ap., TAe BoAy 3abupaloT 13 NPOMEXYTOUHbIX eMKocTe. Pe3kue konebaHus
YPOBHSI BOAbl B UCTOYHMKE (OCODEHHO B HKHUX Bbedax MAC), yBenmyeHne conpoTBIEHNS B pELUETKax ns-
3a UX 3acCOopeHVst Unu obrneaeHeHnsl, CHDKEHNE MPOMYCKHOM CNocOBHOCTM NOABOAALLMX TpyGonpoBoaoB —
BCE 3TO COMPOBOXOAETCH CHWKEHMEeM YPOBHA BOAbl B BOAONPUEMHOM Korogue W, criefoBaTenbHo,
yBenMYeHneM BbICOTbI BCacbiBaHWUs HacocoB. OuYeHb 4acTo 3TO MPUBOAMT K CPbIBY Bakyyma HacoCOB, WX
OCTaHOBKE W nepepbiBam B nogaye BoAbl. UToObl n3bexaTb 3TOro, B NpoOeKTax Bce 4Yalle MNpUMEHSIOT
HacocHble cTaHuuMM | nogbema C pacnonoXeHWeM HacoCOB MNOA 3anuMBOM, YTO BrieyeT 3a cobon
OONOMHUTESNbHBIE KanUTanoBNOXEHUS.
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Puc. 42. CxemMbl aBapuMHOro NepeKnniovYeHnss KOMMYHUKaLUM U JOMNOJIHUTENIbHOro 06opyaoBaHUs
Bogo3abopoB

1 — BoponpueMHasi kKamepa; 2 — KaMmepa BcacbiBaHMA; 3 — nnaBawwWun WwWuT; 4 — HaNOPHLIN
TPyOoonpoBoa K 3XKEeKTopy; 5 — AononHUTeNbHbLIA BCacbiBalOWMn TpybonpoBoa; 6 — BaKyyMm-KoTen;
7 — cudoHHBbIN TPyOGONpoBoA; 8 — repMeTUYHOE NepeKkpbITUe; 9 — BaKyyM-Hacoc

Kak n3sectHo, npegenbHas BakyymMMeTpuyeckas BblcoTa BcacbiBaHus (6...7 M BoA. CT.) obecnevmBaeTcs
NUWb B HEKOTOPbIX KOHCTPYKLUMSX LIeHTPOBEXHbBIX HAcOCOB. BONbLUMHCTBO Xe M3 HWUX MMEeeT 3HauYUTeNbHO
MEHbLLYIO BbICOTY BCACbIBaHWS; C NPEBbILLIEHNEM €€ MPOUCXOAAT He-TOMbKO CPbIBbl B paboTe HAcoCoB, HO U
BO3HMKaeT KaBuTauMs, COMPOBOXAAOLWAACs yxyAleHneM nokasatenen paboTbl HACOCOB U paspyLUeHneMm
OTAENbHbIX NX AeTanen.

lMpakTukon akcnnyaTaumy MNpoBepeH psa METOAOB W CpeacTB MOBbIWEHUS YCTOMYMBOCTM paboThbl
HacoCOoB NpUW yBENUYEHMUN BbICOTbI BCacbiBaHMSA (pUC. 42): yCTaHOBKA BaKyyM-KOTIIOB, MOrPY>KHbIX HaCcOCOB,
obopynoBaHue BcacblBalowWmx pactpybos Avadparmamu 1 nNnasBalOWMMK  WMTaMW;  COeANHEHWne
BCacbIBaloLMX TPybONpOBOAOB HACOCOB C CaMOTEYHbIMU NUHMAMMK; 06opyaoBaHMe BcacbhiBaloLWmMX naTpy6-
KOB 3)XeKTopaMu; BaKyyMMpOBaHWE kaMep BCacbiBaHUS B 6eperoBbIx kKonoauax.

Bakyym-koTnbl obecneumBaloT yaaneHne Bo3gyxa, BbiAENSOLWErocs 3 BoAbl BO BCacbiBaloLLeN cucteMe
TpybonpoBoAoOB, M TeM CaMbiM NPefoTBpPaLlalnT CpbiB paboTbl HACOCOB. YCTaHOBKA BaKyyM-KOTMOB
uenecoobpasHa Ha moABoAsAWMX CUAOHHBIX TpybompoBodax, a Takke Ha BcacbiBawlmx Tpybonposogax
BONbLION NPOTSKEHHOCTM (OCOBGEHHO MpU pasgenbHO PacnonoXEeHHbIX HAacOCHOW CTaHuuu | nogbema u
Beperosoro konoAua) n Npexae BCero, kKorga BcacblBaowwme TpybonpoBOAbl YNOXEHbl Bbille OCUM Hacoca.
MpuMeHUTEnNbHO K BHOBb NMPOEKTMPYyeMbiM BOAO3abopam yCTaHOBKa BaKyyM-KOTNa MO3BONSAET YMEHbLUUTb
3arnybneHve CudOHHBIX W BcacbiBawoWMX TpybonpoBOoAOB M TeM CaMbiM CHU3UTb CTOMMOCTb WX
CTpouTenbLCTBA.

Ha pencteyowmx Bogosabopax ropusoHTarnbHble HaCOChl 3aMEHST NOrPYXXHbIMK, Korga apyrve meToabl
n cpeactesa obecrneyveHust YyCTOMYMBOCTU paboTbl HACOCHBIX CTaHUMW OKasblBaloTCA He3addeKTUBHbIMU.
YcTaHaBnuBatoT MOrPyXHble HAacoCbl HEMOCPEACTBEHHO B KaMepbl BCACbiBaHWS; 0COOEHHO OHWU NMPUMEHUMBbI
NMpu PEeKOHCTPYKUuMM Bodo3abopoB. Ha BHOBb npoekTupyemMbix Bogo3abopax, Kak yxe oTMe4vanochb,
MOrpy>kHble HacoCbl NPMMEHSIOT B YCNOBUAX OONbLUON amnnuTyAdbl koniebaHus ypoBHS BOAbl B UCTOYHUKE
(Hanpumep, Ha BOOOXPaHWNMLLAX), KOorga BO3HMKaeT HeobxoamMMocTb 3arnybneHus GeperoBoro konoaua ao
20 m 1 6onee. YcTaHOBKa NOrpy>HbIX HACOCOB MO3BOSSET B AaHHOM Cily4ae yMeHbLUUTb pasMepbl HACOCHON
CTaHLMWN U TEM CaMbIM COKPaTUTb KanuTanoBnOXeHus.

JononHutenbHble  NEepeknioYeHns B KOMMYHMKaumsx BOA03abopoB  (HanpvmMep, CoeauHeHue
BCacbiBaloLLyx TPy6onNpoBOAOB HACOCOB C CAMOTEYHBLIMW FIMHUAMW) paccMaTpuBaloT MHOTAA He TOMbKO Kak



NpoTMBOaBapuUiHOE MepPonpUATME, HO 1 KaK CPeACTBO YBENMYEHNS NPOM3BOANTENBHOCTU BOA03abopoB npu
BnaronpuATHbIX ycnosusax. PacyeT Bogo3abopoB BeAeTcs Ha IKCTpeMarnbHble YCroBus, O4HaKo B OTAemNb-
Hble NepuoAbl, HanpMmep yCTOMYMBOro nefocTasa, yecrnosus 3abopa BoAbl CyleCcTBEHHO obneryatTes, YTo
MO3BONSAET BPEMEHHO OCYLLECTBNATL 3a60p BoAbl B POPCUPOBAHHOM pPEXMME.

OgHMM 13 cnocobOB MOBBIWEHUA YCTOMYMBOCTU paboTbl BOAO3abOpPOB B YCMOBUSAX YPE3MEPHOrO
CHWKEHWUS YpPOBHA BOObl B WUCTOMHMKE (B BOOOMPUMEMHOM  KOMogue) SBMASeTcd  yBenuyeHue
BaKyyMMeTPUYECKOW BbICOTbI BCaCblBaHNS HACOCOB, B YACTHOCTU, 3a CHET CO34aHMS BbICOKOHAMOPHOW CTPyM
BOAbl BO BcachiBaloLLeM TpybonpoBoae Hacoca. Ha ocHoBe crieumnanbHbIX NccneoBaHnii, BbINONHEHHbIX BO
BHW BOAMEO B. ®. TonbuMaHOM, n3y4yeHbl rmapaBninyeckne BNeHus U yCTaHOBMEHbl 3aKOHOMEPHOCTU
B3aUMOOEWNCTBUSA OCHOBHOIMO MOTOKa BCACbIBaHWA W MOTOKa CTPyW, KOTOpas CO3[4aeTcsl COMfoM,
yCTaHaBnMBaeMbiM BO BcacbiBatollem Tpybonposoge. Ond nonyyeHus nonoxuternbHoro addekra conno
Ha[o ycTaHaBnuBaTb Ha PacCTOSHUM OT Hacoca He MeHee NATK AnameTpoB Tpybonposoaa.

YBenuueHve [OMyCTUMOMN BbICOTbl BCacbiBaHWA HAacOCOB PEKOMEHOYeTCs Mnpu 3TOM onpeaenstb Mo
dopmyne OA-=C(d./D)"(V*/2g),

roe onbiTHbIM koadhduumeHT C = 4,07, nokasatenb creneHn m = 7/3; d, — guameTp conna, MMm; v —
CKOpPOCTb MOTOKa CTPYW Ha BbIXxode U3 conna, M/c; D — anameTp BcacbiBatowwero Tpybonposoga, Mm; g —
YCKOPEHWE CUIbl TSXKECTU.

Ona npaktnyeckmx uenen OA ynobHee onpegensaTb C NOMOLLbD HOMoOrpammbl (puc. 43). Oonyctum,
TpebyeTca yBenuunTb BLICOTY BCacbiBaHMA Ha Bogosabope . Ha 2 m (OA=2 m) npu agnametpe
BcachlBaloLLlero TpyGonposoaa D = 500 MM 1 Hanope Hacoca (Hanope ucTeueHns ctpyu) H = v/2g=70 m.
CoeavHuB Ha HOMOrpammMe COOTBETCTBYIOLLME TOYKW LKA Y MPOSOIMKMB JIMHWIO [0 NepeceyeHmns C TpeTben
wkanou, nonyuum dy/D = 0,12 n, cnegosaTensHo, d; = 0,12 D = 60 mMm. OnucaHHbIi MeToq yBennyeHus
BbICOTbl BCACbIBaHUS PEKOMEHAYETCHA MPUMEHHATb He TOSMbKO AN OEWCTBYIOLMX, HO B HEKOTOPbIX Criydasx u
Ons BHOBb MPOEKTMpyeMblX BOA03abopoB, Tak Kak OH MO3BOMSET YMeHbLUMTb 3arfnybneHve HacoCHbIX
CTaHuun | nogbemMa n TemMm CaMbiM CHU3WUTb UX CTOUMOCTb.

o Puc. 43. Homorpamma pnsa onpepeneHus
)3 . yBeJiM4eHusi BbiCOTbl BCacbiIBaHUS HAaCOCOB
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B nepuogbl HU3KMX (KPUTUYECKMX) YPOBHEW BOAbI B MCTOYHMKE, a CregoBaTtenbHO, U B GeperoBom
Konogue paboTa HAaCcOCOB MOXET HapyLlaTbCA Takke Mo MpUYMHE Masioro 3amnaca BoAbl BO BCACbIBAOLLUX
Kamepax, YTO NpMBOAUT K Nnodcocy Bo3gyxa. YTtobbl n3bexartb aToro, npu yctponctee 6eperosoro konogua
gomkHa ObiTb obecrneyeHa KOHCTPYKTMBHO-TEXHOMOrMYeckasi CBA3b napamMeTpoB Bogo3abopa no
3asucumoctn Wi/gi> 30...35 (roe Wi — obbem Bogbl BO BCacbiBalLEN kamepe, M”; Qi — pacxod Bofbl,
OTKa4yMBaeMOWN M3 3TOWN Kamepsbl, M3/c). C aTon xe uenblo BOAONPUEMHbIE OTBEPCTUSI BCacbIBaOLMNX Tpyo
HeobxooMMo 3arnybnaTe He MeHee YeM Ha h, M:

h > 8,5q/(0,785Dy),

roe D — ouameTp konoaua, 9KBMBANEeHTHOro no nnoLiaam BcacbiBaloLLen kKaMmepe, M.

Kpome Toro, gomkHo obecneumBatbcs ycroBue h>2D. Bo wusGexaHue noacoca oTnaralolUMxcs B
GeperoBoM KONoALEe HaHOCOB HU3 pacTpyba JoskeH OblTb pacrnonoxeH Ha paccTosiHn He meHee 0,5 D ot
[OHa Konoaua.



Ha gerictBytowwmx Bogo3abopax npu HapyLleHWM yCTOMYMBOCTM paboTbl HACOCOB MO NPUYMHE MoJcoca
BO34yxa genarwT gnadparMbl Ha pacTpybax BcacbiBaoWwux Tpyd nnv nnaearwLwue LWnTbl, NPENATCTBYOLLME
00pas3oBaHMIO BO3OYLUHbIX BOPOHOK U CpbIBY Bakyyma. [uadparmbl 0OblMHO AenatoT U3 JIMCTOBOW CTanu u
npvBapuBaloT K pactpybam, a nnasawowue WuTbl — U3 AOCOK, CKONOYEHHbIX B 0OXBAaT BepTUKarbHbIX
CTOSIKOB BCaCbIBaKOLLMX TPyGonpoBoAos. [1py 3TOM WuTbl MOTyT NepemMeLLaTbCs TOMbKO MO BEpTUKanw.

MoBbilEHNEe YyCTOMYMBOCTM paboThl HACOCHBLIX CTaHUuMi | nogbeMa nyTemM BakyymMUpoOBaHusi Geperosbix
KONMOALEB 3aknoyaeTcs B MX repmMeTusaumm (npexae BCero nepekpbiTust) U AOMNOSHUTENBHOM
obopynoBaHuM BakyyM-ycTaHoBKamm (puc. 42r). [lns aTon Lenu mMoryT BbiTb MCMOMb30BaHbl BaKyyM-HacoOChI
BBIM-12 nnn PMK-3 (oguH pabo4uni, BTO poi pe3epBHbIi). Mpu nobbix rabaputax coBpemMeHHbIX 6eperosbix
KonopgueB nNoTpebHas BenuuMHa BakyyMa B HUX MOXET OblTb AOCTUrHyTa B TeyeHue 5... 10 MUH. YpoBeHb
BOAbI B KONogue perynvpyloT BMYCKOM BO3gyxa MO4 MNepekpbiTue, AOns Yero Ha BcacbiBaloLEeM
TpybonpoBoae BaKyyM-HacOCOB yCTaHaBNMBAOT cneLmanbHbii naTtpybok. Kpome NoBbILLEHUS YCTOMYNBOCTH
paboTbl  HacocoB  BaKyyMuMpOBaHWe  BOAO3abOpHbIX  KOMOAUEB  MO3BOMSET  MOBbICUTH  UX
nponsBoguTenbHOCTb. Pacxon (M3/q) B YCIIOBMSIX BaKyyMMPOBaHWSI MOXXHO onpeaensatb no popmyrne

Q=F V'2g (Ah + hoar)[Tccrs

roe F — nrnolwaab camoTeuHoro Tpy6onposoga, Mm% Aft — nepenag B ypoOBHSIX BOAbl B BOZOEME U
NPUEeMHOW YacTu KoroAua npy oTCyTCTBMU B HEM Bakyyma, M BoA. CT.; hBak — BenuyuHa Bakyyma, M BOA.
cT.; £cmct — koadppmumeHT conpoTuBnennss cuctemol, Ecucm=J/ll/D+SE (J1, — koadpnUMEHT TpeHus
OBWKeHNst Boabl B Tpybonposoae; | — gnuHa Tpybonposoga, m; D — gnameTp Tpybonposoga, m; SE£ —
cyMMma KO3 (PULIMEHTOB COMPOTUBIIEHNS, Y4YUTbIBAOLLAA MECTHbIE CONPOTUBIIEHMS).

B 1982 — 1983 rr. no npeanoxenuto B. B. banbirnHa, B. . ConoebeBa n W. I'. KotoBa AaHHbIN cnocob
Obln NpyMeHeH Ha ogHOM M3 Bogo3abopoB HoBocmbupcka, 4To obecnednno yCcTonydmByo ero paboTty npu
KPUTMYECKOM YPOBHE BOAbI B peke M Gnarogaps 3ToMy HAMHOMO YMEHbLUMIO HENPOU3BOAUTENBHBIA COpoC
Boabl u3 BogoxpaHunuwa OC. PaHee 3ToT cnoco® Obi BHEAPEH HA MHMUNBTPALMOHHBIX LUAXTHBIX
konoauax B KpacHosipcke v MO3BONWIM CYLLECTBEHHO YBENUYUTb MX MPOM3BOAUTENBHOCTL (MCCrefoBaHuMs
0. B. AkyHuHa).

FMABA IV. LLYTONEAOBLIE BO3AENCTBUA HA PABOTY BOJO3AEOPOB U BOPbBA C HAMU

1. AkcnnyaTtaumsa Bof03ab0poB B YCIIOBUAX NPOMEpP3aHUsA pek

Puc. 44. LLlyroxopn u 3abeperu Ha O6um

B cypoBbIX KNMUMaTU4eCKMX YCroBUSIX 3KChnyaTaums BOA03abOPOB OCMOXHAETCH, TaK Kak CTOK MarblX
pPeK U3MEHSeTCH M3-3a MX YaCTUYHOTO WM MOMHOr0 nepemepsaHns. XapakTepHONW OCOBEHHOCTbIO pek
Cwubupu n Kpaiinero CeBepa siBnsieTcsi HepaBHOMEPHOE pacrnpedeneHne ux ctoka: Hanpumep, 6onee 60 %
ctoka pek HwxHaa Tydrycka, Kypenka, TypyxaH npuxoguTtca Ha 1..2 mec. MakcumanbHbIi pacxo
BeceHHero naesogka p. Hopunka 6onee 4 Tbic. M/C, B TO BpeEMS Kak €e MUHMMarbHbIA 3UMHUIA pacxod —
19,3 m%/c. AMnNnuTyAa konebanus ypoBHs aocturaeT 11 M (MpThilw y ToBonbeka) 1 aaxe 21 m (EHuceit y




Wrapku). VIHTeHcuBHBIM wyroxoq (puc. 44) v BECEHHUMN NeoXoh, 3aXOopbl C NogbemMamu YPOBHS BoOApbl,
TOPOCUCTBIN NegocTaBs, Oonbluasa TOMWWHa NeasiHoro nokposa (4o 2 M- u Gonee), NofnHoe nepemMep3aHHe
MarnbIX PEK — BCe 3TO CyLLEeCTBEHHO oTnu4aeT pekn CeBepa OT pek cpegHel Nosnockl 1 Hanaraet JOMOSHU-
TenbHble TpeboBaHMA K YCTPOWCTBY M 3KCMyaTauun Bogo3abopos Ha HUX. K TOMy ke Ha MHOMMX CEBEPHbIX
pekax OCyLLEeCTBMSATCA UHTEHCUBHOE CYAOXOACTBO W recocnnas. [1pn BCEM 3TOM MYTHOCTb BOAbI B HUX,
Kak npaswuno, Hesenuka (10...15 mr/n), nuwb,B naBogky oHa gocturaeT 50...70 Mr/n 1 No3BonseT NPUMEHATb
YMNPOLLEHHYH TEXHOSOTNIO €€ OYUCTKU, B TOM YMCEe HenocpeacTBeHHO Ha Bogo3abopax, Yto Ans yCnoBui
CeBepa MMeeT oYeHb BaxHOe 3HayeHne. OgHaKO MHTEHCMBHOE XO3AWCTBEHHOE OCBOEHME HOBbIX PanoOHOB
Cwubupu n KpavHero CeBepa HepefKko BMneYeT yXyAlWeHNe CaHUTapHOrO COCTOSIHUS UCTOYHWUKOB, MO3TOMY
3gecb ocoboe 3HaveHne MMeeT peanuaaunst BoOOOXpaHHbIXx Mep. OTOoOp BoAbl M3 MarnblX MOBEPXHOCTHbIX
NCTOYHWKOB NPWY HELOCTAaTOMHOM U HEPaBHOMEPHOM CTOKe (0coBeHHO B ycnoBusix Cubupwn)] Hepeako cBs3aH
C TPYyOHOCTSIMU. M3BECTHO, YTO HagexHoCTb paboTbl Bo403abopoB B TakuMx cry4dasx obecrneuvvBaeTcs 3a
CYeT perynnpoBaHus (CE30HHOIO MM MHOTOJIETHEIO) PEYHOro CToKa U nogaepXaHus HeoOXxoamMMbIX ry6uH
B MecTax pacrnonoXeHusi BOOOMPUEMHbIX YCTPOUCTB. [ 9Toro B nocrnegHue rodbl MOCTPOEHbI NAOTUHbBI Ha
pekax Anen, A, Kapa-Yymbiw n gp. 6acceriHa O6u. OnbIT akcnnyataumMm BO403abopoB MOKa3bIBaET, yTO
OCIMOXHEHMS1 B MX paboTe BO3MOXHbI JaXe B YCNOBUSAX PeryrnMpoBaHUsA CToka v OOyCnoBMMBAKOTCA OHU
HenpeaBUAEHHbIMU U3MEHEHUSIMU pexmnMa MCTOYHuKa (Hanpumep, Bogosabopbl ropogoB Py6uoscka,
MpokonbeBcka, Canaupa, BOA03abopbl rOPHOPYAHbLIX NPEAnpUATM ropHoro Antas u ropHon LLopHwu).
[MpMYMHON OCNOXHEHUIN SBUIOCL Ype3MEPHOE CHUXEHME CTOKa peK 3MMOW M3-3a CYPOBbIX KNMMATUYECKUX
YCNMOBMA M penKko MOBTOPSIOLLMXCS  COMETaHUM  MorogHbiXx  (pakToOpoB:  HU3KME  TeMnepatypbl,
NPOAOIKUTENBHBLIN  Nepuog  npu  ManomM CHEroBoM MOKPOBe, 3ano3ganoe CHerotasHue BecHOW,
HeJoCTaTOYHOE BbiNaJeHWe OCafKkoB B OCEHHe-NeTHWA nepuod, COMpPOBOXAANLWEEeCH COKpalleHueM
FPYHTOBOrO MuTaHus pek. B aTmx ycnoBusix cTaHOBUTCA OCOBEHHO HEOOXOOUMBIM MPOBEAEHME Ha MarlbiX
OTKPbITBIX BOOOTOKAX — MWCTOYHUKaxX BOAOCHAOXeHMs1 creumnarnbHbiX MEpOnpuSaTUA MO NOAAEPXaHWIo
MWUHMMarbHOro CTOKa, a Takke NpUMeHeHne Bo403abopoB C MOBLILEHHOW MaHEBPEHHOCTLIO. PacwmpseTcs
CTPOMTENBLCTBO OTKPbITbIX BOoAo3abopoB Ha KpanHem CeBepe, Ha pekax EHucen, JleHa, AngaH, Konbima,
AHagbipb, bonblion AHon n ap. B ogHo nuwbs MaragaHckonm obnactu, no gaHHeiMm b. T. CyBopoea, k 1970
r. 6b10 NocTpoeHo okono 60 Bogo3abopoB M3 He3aperynMpoBaHHbIX UCTOYHMKOB, 14 Bogo3abopoB C
perynupoBaHMem CToka pycrioBbIMU U NPUBPEXHBIMK BOSOXPaHUNULLAMM (KONaHsSIMN).

Tonbko kpynHble peku Ha Cesepe (C BOAoOCOOpHOW Mnowadbio CBbiwe 6 ThbiIC. KM2) He npomep3aror.
BONnbLUMHCTBO e ManblX U CpegHUX peK MOSIHOCTbI0 MNepemeps3aeT, 3a MWCKMYEHWEM TeX, KOTopble
NATAIOTCA  MEXMEP3NOTHLIMA  MOA3EMHLIMW  BOAAMW, UMEKOLMMM  YCTOMYMBYKO  MOSOXUTENBHYHO
TemnepaTtypy. [lpomep3aHve pek, konebaHus ypoBHeW, HEYCTONYMBBIN CTOK OTPULLATENBHO CKa3biBAKOTCA Ha
pabote BogosabopoB. Ho pgaxe npu nepemep3aHum manble peku, Hanpumep CpegHekaH, CycymaH,
OmcyK4yaH n gp., COXpaHsT NOAPYCNOBbIN CTOK ECNY HE Ha BCEM NMPOTSXKEHWM, TO HA OTAENbHBIX yYacTKax,
a Takke Mog OCTPOBaMW, CFIOXKEHHbIMW anmloBMEM, U MOWMEHHbIMW Teppacamu. B aTux ycrnoBusix
NOApPYCNOBbLIV CTOK MpuobpeTaeT BaXHyK ponb B BOOOCHAOXeHUW, W, crieqoBaTenibHO, OH AOIKeH ObiTb
M3y4eH, KaKk U NOBEPXHOCTHbIN, Ha CTaguMm ODOCHOBaHWS CTpouTenbCcTBa Bogo3abopa. [nsa 3agepxaHus
noApycrioBbIX BOA B KOMMIIEKCE BOA03a00POB (OTKPLITLIX UM MHAPUNBTPALMOHHBIX) CTPOST Gappaxu.

B aBapuiHbIX cuUTyauLusiX, CBA3aHHbIX C Mepemeps3aHneM peku, Ans obecnedveHns Bornee nonHOro
3axBata noapycnoBbIX BOA4 PEKOMEHAYETCHA ycTpamBaTb MEpP3MOTHbIE MOACa HWXE MO TeYeHUo OT
Boao3abopa. Mep3noTHbI MOAC CO34aeTca MNEepUOAMYECKUM CHSITUEM CHErOBOro MOKpOBa Ha mforoce
wupuHon 5...10 M, nepecekaroLler NOA3EMHbIA NMOTOK Ha BCEW LUMpUHE OONuHbLIL. Ha Takux pekax yacTo
NPUXOAMTCA MMETb [Oeno Takke C HaneasiMv, KOTOpble OCIOXHSKT paboTy Bogo3abopoB, a Hepeako
NPUBOAAT K UX MOMHOW ocTaHOBKe. Haneou Ha pekax o6pasyloTcsi Tam, rge B XONogHoe Bpems roga B
pesynbTaTte NpoMep3aHusi BO3HUKaK! MpensaTcTBUs MOTOKY MOBEPXHOCTHbIX MMM MogpycrnoBbix Bog. Ha
pekax C eCTECTBEHHbIM (HEHaPYLLEHHbIM) CTOKOM Hanegun 06bl4HO 06pa3yoTcs eXeroqHo B OOHUX U TeX Xe
MecTax: y nepekaToB, MOPOroB, Ha PaCLUMPEHHbIX Y4YacTKax pPevyHOW OOMVHbI, rae uMeeTcd Haubonblias
MOBEPXHOCTb OXMNaxaeHusi, BbiIcTpee NpoMep3aeT XMBOE CeYeHMe NMOoTOoKa M BO3HMKAKT mperpagbl Ha ero
nytn. lMNMpouecc obpa3oBaHus Hanegen akTMBM3MPYETCH Ha y4yacTKax PeyHOW OONWHbI, rae OTCyTCTBYeT
pacTUTENbHOCTb, CNOCOBCTBYIOLAS 3a4epKaHuio CHera.

MocTporika Bogo3abopa W ApYrMX COOPYXKEHWA Ha MarbiX peKax CYLWEeCTBEHHO MW3MEHSIET PEeXuM
NOBEPXHOCTHLIX U MOAPYCNOBbLIX BOA, YCIOBUA CHerosagepaHusa u ap. HegooueHka aToro pakropa MoxeT
NPUBECTY K HENPEABUOEHHBLIM OCIOXHEHUSIM B paboTe Bo03abopoB.

Mpouecc obpasoBaHWsi Hanegen MOXeT OblTb MHOrOKpaTHO WHTEHCMMUUMPOBAH, ecrnu Hapsgy C
BO403aboOpoM Ha [JaHHOM y4yacTKe peku OyoyT MOCTPOEHbl [OPOXHbIE MNepexodbl, 3UMHUE neasiHble
nepenpasbl, orpaxgaroLne Hacbinu, a Takke BECTUCb pa3paboTku rpyHTa B pycne, Ha noviMme u T.4. Ons
BOAOCHAOXeHWS OMacHbl Haneau N B BEPXHEM TEYEHUM MaribIX PEK, Tak Kak OHM HapyLlalT CTOK PEeKN U Npu-
BOAAT K COKpaLLEeHMWIO MoO4aBaeMoro pacxoaa gaxe npu ncnpaBHoM Bogo3abope.

O6pasoBaHne Hanegen HadnmHaeTcst 0ObIYHO B OKTsIOpe — aekabpe 1 NpoaosmkaeTca Hepeako 4o MapTa
— anpens; ux TonwuMHa 4Yacto gocturaet 3..4 M, U OHM MOryT paspyliairlle BO3denCcTBOBaTb Ha
Bogo3abopel. Ha Boposabopax 6Gopbba ¢ Hanegsmu BegeTca ans obecneveHus nponycka BoAdpl K
BOZOMNPUEMHbBIM COOPYXEHMSIM, B TO BpEMS Kak B APYrMX criyqasix (Ha MocTax, NpoMmniowagkax 1 1.4.) Bogy



MOXHO, HAa0BOPOT, OTBECTM OT COOPYXEHUA U TEM CaMbIM pPeLIUTb 3agady. [1ponyck BOAbl K COOPYKEHUAM
0CODEHHO BaXXeH Ha 3aperynupoBaHHbIX pekax, Korga n3-3a HapyLleHUs pexuma UCTOYHMKOB HapyLlaeTcs
nNpuTOK B BOAoOXpaHunuwa. Cnocobbl 6opbbbl C HaneasMyn pasfensiTcs Ha MacCMBHbIE M aKTUBHbBIE.
MaccmBHbIE CNOCOOBLI HE YCTPaHAT NpuYMH obpa3oBaHns Hanegewn, a Nvb HanpasBfieHbl Ha NNKBUAALMIO
MX BO3OENCTBMSA: OKanbiBaHMe NbAa y Bogo3abopa, yCTPOWCTBO Mpopesen B neAsHOM MOKPOBE pekn v ap.
AKTMBHbIE CMOCOObLI HanpaBneHbl Ha YCTpaHeHWe camMux npuuMH obpasoBaHuA Hanegewn: yTenneHue
BOAOTOKa, pacuucTka, yrnybneHune nepekatos, cnpsamrneHne pycna (puc. 45).

OnucarHbii H. [I. N'yceBbIM MHOrONETHUIM ONbIT 3KCMnyaTauuM Bogo3abopos U3 ManoBOAHbLIX UCTOYHUKOB
B YCMNOBMSAX Mepemep3aHnsi MOBEPXHOCTHOro CTOKa W obpa3oBaHus Haneden HakornneH Ha BOAOMNpoBoAe
noc. bapeHubypr Ha o-Be LUnunubepreH. Ha paHee pencTBoBaBLUEM 3[4eCb BOA03abope pycrio pyuybs
exerogHo yrnybnanu 6ynego3epoM M cneuunanbHbIM NyroM, 3akpbiBanu LWUTamMn 1 3acbinanu CHerom, a
MOBEPXHOCTHbIV CTOK YBENUYMBANM NOANMUTKOWN U3 BbILLEPACTONOXEHHOro o3epa. bonbwnm goctuxkeHvem B
npakTuke BogocHabxeHnus Ha KpamHem CeBepe 3a nocnegHve rogbl SIBMASETCS CTPOMTENBCTBO TPECTOM
ApKTUKYronb HOBOro BogonpoBoga B noc. bapeHuOypr. 3aTonneHHbIn BOOONPUEMHUK C OeperoBon
HaCcoOCHOM cTaHuuen Ha o3. CTeMMeBaH, a Takke pesepBHbI BO403abop M3 pyybst NeAHMKOBOrO MUTaHWSA
obecneunnn yctonumBylo nogayy Boabl notpebutenam. lNpumeHeHne 30ecCb akkyMynuvpyloLlenh KonaHu
BMeCTUMOCTbIO 60 ThiC. M~ BOAbI HE 4ano NOMOXUTENbHOro pesynbTaTa, Tak Kak KonaHb Obina BbiNofHeHa B
TpelwimHoBaTbix nopodax u Ao 80 % BoAbl TepsAnocb Ha uHdunbTpaumio. OYeBMAHO, B Takmx YCMOBUSIX
OOIMKHbI ObITb TLWATENbHO BhINOMHEHbLI MPOTUBOMUNLTPALMOHHLIE MEPONPUSTUS.
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Puc. 45. NMpoTtuBoHaneaHbIe yCTPONCTBA Ha MarnbIX peKax

1 — cHer; 2 — nepn; 3 — yTennawWMUA cnon (BeTBU XBOWHLIX AepeBbeB, MOX, TOP(. XBOPOCT U
Ap.): 4 — HacTun; 5 — Bo3aywHasa npocronka; 6 — nerkve cBau (Konbfl); 7 — AepPeBAHHbIN LMUT,
YNOXeHHbIN Ha NpoAosibHble BaliMKu U3 NbAa U cHera: S — npomMmopaxuBaemasi YacTb pycna; 9 —
yTenneHue pycria no ogHOM U3 cxeM o — o u b6eperoB; 70 — BbipaBHMBaHWE U yTeNnrieHMe pycna no
ogHoOM n3 cxem 6 — x; 11 Hanegb A0 NpPOBeAeHUA MNPOTUMBOHANeAHbIX MeponpusaTun; 12 —
BO3MOXHOE€ [MONoXeHne Hanegu B UTOre nNpoBeAeHUsi NPOTMBOHanNeAHbIX Meponpusatun; 13 —
HanpaBnswLWue Banbl ANA peryimpoBaH1s 3MMHEro cToka

XapaKTepHble OCINOXHEHUs] NPEeTepnenu U UCMbITLIBAIOT Takke BoAo3abopbl HA pekax Kapa-Yymbiw u
Anen.

Boposabop Ha Kapa-Yymbilwe — 6GeperoBoro Tuna, pacnonomeH B 50 M OT MNOTUHbI. BmecTumocTb
BOAOXPaHUNMILA NepBOHAYanbHo 6bina paBHa 5,5 MIH. M°, @ 0TGOpP BOAbl B MEpPBbIN roA 3KCMIyaTaLmmn
Bogo3abopa COCTaBJ'IFIJ'I 0,4 m*/c. CpenHerogoBon CTOK Kapa- L-Iywn:u.ua B CTBOpE pacnosioxxeHns Bogo3abopa
paBeH 4,55 m */c, MUHUMAanbHBIA 3uMHMn — 0,17 m>/c. Peka umeeT rOpHbIA Xapaktep n 6onblloe 4ncno
noporoB un nepekatoB. PaccTtodHme OT MMOTUHBLI 4O UCTOKOB cocTaBnsieT 70 km. JlegoctaB npoucxoguT B
nepeou gekage Hos0ps, Negoxod — B nocrnegHen NaTMaHeBKe anpens.

B TeueHme 10 net akcnnyaTtauumn Bogosabopa otoéop BOALI M3 BOOOXPAHUNULLA €XKEroAHO YBENUYMBATCS
M BO3pPOC B 2,7 pasa No CpaBHEHUO C nepBoHayvarnbHbiM. OQHAKO CYLLECTBEHHbIX OCMOXHEHWA B paboTte
Bofo3abopa B 3TOT nepuog He Habnoganock. HanonHeHne BogoXpaHWnvLa B Nepmos BECEHHUX NaBOLKOB
00 ypoBHS Ha 0,5 M BbiWwe HopmanbHoro nogneptoro ropusoHTa (HIMIM) n perynuposaHue cbpoca BoAbl B
HWXHUI Obed obecnevmBany yCTONUMBYHO NPOM3BOAMTENBHOCTEL BoAo3abopa. MOoHMKEHHbIN (B CPaBHEHWUU C
npeabiaylwyMy rogamMmu) MOBEPXHOCTHBIA CTOK pekn B 6e3goxanvBytd oceHb 1966 r. mpu coxpaHeHuu
OOCTUrHYTOrO K 3TOMy BpeMeHW oTbopa BoAdbl OOYCNOBWM CyLWECTBEHHOE CHWXEHME YPOBHS B
BOLAOXpPaHWUNLLE yXe B Hadane ceHTabps. B nocneaytowem, ocobeHHO nocne negocraBa, 3TO CHUKEHWE
OOCTUITO YrpoXalowWmx pa3mMepoB M3-3a HEO4OCTAaTOYHOIO NOA3EMHOr0 MUTaHUS PEKN U BbI3BAHHOIO 3TVIM
COKpalLLleHNs1 MpUTOKa BOAbI B BOAOXPAHWUINLLE, KOTOPbLIN K cepeauHe siHeapst 1967 r. coctasun 0,14 m *c. B
pesynbTate npou3BOAMTENbHOCTE BOAo3abopa Obina cHwkeHa Ha 20 %, 4TO BbI3BaANoO 6onbluve
3aTpyAHEeHMs B BO4OCHabXeHWN.

[Ona BbiABNEHWs OONOMHUTENbHbLIX NPUYMH CHWKEHUSA CTOKa nposenun obcneposaHve Kapa-Yymbiwa u
€ro NpPUTOKOB BbILLE MO TEYEHMIO OT MAOTUHbI, MPU KOTOPOM ObiN OBHapyXeHbl 6onblUMe NpoBarnsl Nbaa B
BEPXOBbSAX BOAOXPaHWNULLE, a Bbllle MO TEYEHUD pPEeKU — MHOFOYUCIIEHHbIE Haneau W MNosiHoe
nepemMep3aHne peyHoro NoToka Ha nepekartax, Yemy GraronpusaTcTBoBana ManocHexHas 3uma. K Havany
BECEHHEr0 NaBofka obLuee CHKEHNE YPOBHSA BOAbI B BOAOXpaHUNULLE cocTaBuio 2,8 M nNpu cpeaHen ero
rmybuHe 3,75 M. YBenuuutb NpOM3BOAMTENBHOCTL BOAO3abopa A0 naBogka He ydanocb, W nvb
3aBepLUEHNE CTPOUTENBCTBA HOBOW MIOTUHbLI, YBENMYMBLLEN 06beM BogoxpaHunuwa B 10 pas, obecneuunno
HageXxHyt paboTy Bogo3abopa B nocriegyowme rogbl.

Boposabop Ha peke Anen (puc. 46) coBmMeLleH C BOAOMOABLEMHON MIOTMHON, obecneynBaloLlen nub
yBenuyeHune rmybuHbl Bogbl y BOOOMNPMEMHMKA 6e3 perynmpoBaHnst cToka. KoMmnnekc coopyxeHui Bogosa-
bopa (6e3 BydepHoro BogoxpaHunuuia) BeegeH B gencteme B 1966 r.. u go 1969 r. nepeboes B pabote
Bogo3abopa He Bo3HuKano. Peka AneH Ha BbIOpaHHOM YyyacTKe WMMEET XapakTep PaBHMHHbIX PeK C
MHOroYMCneHHbIMM MeaHapamu, 6epera ee HeycTonvMBbIe, NerkopasmbiBaemMble. Pycno crnoxeHo necvaHo-
rPaBUMHBLIMU  OTNIOXKEHUAMW, B KOTOPbIX (POPMUPYETCA MNOAPYCMNOBbL CTOK (MOLLYHOCTbL OTIOXEHMWN
cocTtaenseT 6...KOm). Mogpycnosbie Boabl Anes B XO3ANCTBEHHO-MMTEEBOM BOAOCHAGXEHMM UCMONb3YOTCS
KpariHe HegocTaTtoyHo. CpeHMI MHOrONEeTHU MUHUMArnbHbIN CTOK B A2HHOM CTBOpE COCTaBNAET 2,06 m°/c,
a B OTenbHble roNbl OH CHWXKAmNCS K KOHUY 3uMbl Ao 0,5 M°/c. HebbiBamoe CHuXeHue CToKa,
COMnpoBOXAaloLleecs HapylleHneM pexunma paboTbl Bogosabopos, 6biio 3umon 1968/69 rr. 3acywnveoe
neto 1968 r. n cyposas 3uma 1969 r. ¢ paHHUMKM MOpO3amMu U ycTonumeon Temnepatypont — 40... — 45°C
BbI3Banun COKpallleHne NOBEPXHOCTHOIO M NMOAPYCOBOro NUTaHusA peku. Temnepatypa Bo3gyxa bbina Huke
cpeaHen MHoroneTHen B Hosibpe 1968 r. Ha 4°C, B gekabpe — Ha 7 °C, B aHBape 1969 r. — Ha 14°C.
Pacxog Bogbl B Anee Kk KOHUy siHBapsi cHuauncs go 0,9 m’c, a Nnpon3BOaUTENBHOCTL BoOo3abopa
YMEHbLUMIach B CBA3U C 3TUM Ha 25 %.



Puc. 46. MpunnoTuHHbLIN Bopgo3abop Ha
p- Anen c 6ycepHbIM BOQOXPaHUINLLEM

1 — BopgonogbemMHas nfioTMHaA; 2 —
HacocHass cTaHuusa | nogbema; 3 —
CNpAMASIOWMA  KaHan; 4 — HamnopHo-
caMoTe4Hble BOOOBOAbI; 5 —
pacnpegenuTenbHas Kamepa; 6 —
OroJsioBOK; 7 — oydepHoe
BoAoxpaHunuue; 8 — obsogHon KaHan; 9
— pYycnoBbI-NpaBUTeSIbHbIe COOPYXEHUS;
10 — KOBLIOBLIN BOJ0O3abop

B cepenunHe depans 6bino npousBeneHo ob6crnefoBaHue yvacTka peku NpoTSKEHHOCTbIO okorio 30 Km
Bbille BoAo3abopa. 3aMepbl CTOKa B ABYX CTBOpax, OTCTOSLLMX OOMH OT APYroro Ha 28 kM, nokasanu, 4YTo
pacxog B MEepBOM (BblLLEPACMONOXKEHHOM MO TevyeHu) cTBope paseH 0,97 M’/c, a BO BTOpPOM (Y
Bogo3abopa) — 0,35 m’/c. YMeHblueHue pacxoda BOAbl MO TEYEHUID peKn U OTCYTCTBUE [pyrux
BO403abopoOB Ha yyacTke mexay BblOpaHHbIMW CTBOpaMu CBUAETENbLCTBOBANM O HanMyMyM NoTepb BoOAbl.
[etanbHoe obcrnenoBaHne 3TOro yyactka ¢ OypeHnem nbga no3BOSvo BbISIBUTb OTCYTCTBUE B OTAESbHbIX
MecTax BoAbl MOAO NbAOM B pycre u 6onblune macwtabbl HanegeobpasoBaHui. TomMLWMHA KOPEHHOIO Nbaa
pocturana 1,3 m, a Haneaen Ha oTAeNbHbIX y4acTkax — Gornee 2 M. Ha nnecax rnybuHa BoAbl Moo NbAoM
jocturana 2 m, B TO BpeMs kak Ha nepekatax Habntoganocb NonHoe nepemepsaHve notoka. JflegsHom
MOKPOB COCTOSAN M3 HECKONbKMX crioeB. PaHee Takoro npomMep3aHus Ha AaHHOM Yy4yacTke Anesa He
Habnoganock.

Ha npoTtskeHun 17 kM BBepx No TeyeHuo OT BoAdo3abopa sIBHbIX MOTEPb BOAbI HE ObINO BbISIBNEHO.
Hanee Ha yyacTtke 17...26 KM No4TM CNnoLb pacnpoCTPaHANNCh Haneau ¢ BbIXOAOM BOAbl HA Nonmy. OTOT
Y4acCTOK M ABMSANCS OCHOBHbIM O4aroMm noTepb BOAbl U3 peku. 3 npopy6en, npobypeHHbIX BO Nbay Bbille
yyacTKa, BOA4a C HanopoMm BbIxOAuria Ha NMOBEPXHOCTb. bypeHne nbaa no3Bonuno yCcTaHOBUTb, KPOME TOrO,
4YTO Hapsgy ¢ noTepsMu BoAabl Ha fleqoobpa3oBaHNe MMEKT MECTO TakkKe MOTEepW Ha HaCbILEHWe CHera Ha
ypese Bofbl B peke.

Puc. 47. lNonepeyHbin pas3pe3 pycna p.
Anen Ha y4yacTke nognopa

1 — nea; 2 — CHeroBoM MNOKpOB; 3 —
BbIXOAbl BOAbl HA NOBEPXHOCTb

M3-3a 06UnbHBIX CHEronagoB Npy NEPBbIX 3aMOPO3Kax OCEHbIO OTIIOXMUBLUAACSA No 6eperam Tonwa cHera
npegoTBpaTUna AanbHenlwee HamopaxuBaHue nbaa y Geperos. [Npomepbl nokasanu, YTO Ha HEKOTOPbIX
yyacTKax peku Tonuwa fnbda OT cepeduHbl pycna Kk beperam CyLeCcTBEHHO YMEHbLUaeTCs, a HenoCcpeacT-
BEHHO Ha ypese NneasiHoW MOKPOB OTCYTCTBYeT (puc. 47) M CHer HacbiweH Bogown. Ha yyacTkax Bblwe
nepekaToB TakOMy HacbILLEHMI0 CnocoOCTBOBANO BO3HMKHOBEHWE Hanopa BoAbl NOAO NbAOM BCIEeACTBME
nepe-mep3aH1sa U BbI3BAHHOTO 3TWM MEPEKPbITUS pycrna peku. YBenuueHve npuToka BoAbl k Bogo3abopy
ObINO 4OCTUrHYTO YCTPOMCTBOM MPOpPE3en BO MbAy Ha BCIO LUMPUHY PEKU, KOTOPble NO3BOMMIN NepexBaTuTb
HaneaHbIV NOTOK M BBECTU €0 B OCHOBHOE PYCIO, NPeAoTBpaTUB TEM CaMbiM AaribHEWLINA POCT Haneaew.
OcobeHHO adpheKkTMBHO BbINO YCTPOWCTBO NPOPE3N Y BEPXHETO nepekata Ha obcrneaoBaHHOM y4acTKe, rae
oHa ofecrneunna yBenuueHre pacxoaa Boabl B peke y Bogosabopa go 0,7...0,8 m%/c.

AHanu3 BbINOMHEHHbBIX MEPONPUSATUA NokKa3biBaeT, YTo 6opbba C HanegaMM NyTem yCTPOWCTBA TONBbKO
nonepeYHblx Npopesen adpdekTUBHa B YCroOBUSAX, KOrga Hanean dpopMupyroTcs B npegeriax OCHOBHOMO
pycna peku. Korga xe Hanegu BbIXO4AT Ha NOMMY, HaAo AONOMHUTENBHO BbINOMHATL NPOOOSbHBIE MPOPE3m
C pacuucTkon OHa Ha nepekatax. [ns npegoTeBpalleHus NOBTOPHbLIX OCIOXHEHUMW npopesn cnegyet
YTENNATbL CHEroMm.

YnyJweHne BogocHabxeHust B NogobHbIX Criyvasix; MOXeT ObiTb AOCTUrHYTO Hapsgy C yBenuueHvem
MOBEPXHOCTHOrO CTOKa PEeKM Takke 3a CYET MCMOMb30BaHWSA MOAPYCIOBbIX BO4. OTOMYy GnaronpusatcTeyeT
TO, YTO PEXMM MOAPYCMOBLIX BOA B 3HAYMTENbHO MEHbLUEW CTENeHW, Yem MOBEPXHOCTHBIX, MOOBEPXKEH



BMVAHMIO LUYronedoBbix dakTtopoB. [Ind coBMecTHOro otbopa MOBEPXHOCTHbIX M MOAPYCMNOBbLIX BOA
LenecoobpasHo NPUMEHsSITb KOMBMHMPOBaHHbIE Bogo3abopbi [29].

2. XapaKTeprle CuTyaumm n wyronenoBblie OCITOXXHEHUA Ha BOAOSGGOan

LLyronenoBble siBNEHUS Ha pekax no-npexHemy cosgatoT Hanbonee cepbesHble 3aTpygHeHus B paboTte
BOA403abopoB, COMPOBOXAAMOWMECH MWHOrAa MOMHbIM MpekpaleHMemM nogayn BoAbl noTpebutensm.
OTpuuartensHOMy BAWSIHUIO NOABEPXKEHbI BOA03a00OpPbl Kak B CEBEPHbLIX, Tak M B HOXKHbLIX pavoHax Hallewn
CTpaHbl. B nocnegHve rogbl no aTow npuunHe ObinNn KpyrnHble OCMOXHEHUST HA Bogo3abopax psiaa ropoaos,
conpoBoXxaaBLunecs nepedosimm B BOAOCHADXEHUN.

OTO noaTBepxaaeT, 4TO LIyronedoBble OCMOXHEHUst 0OyCrnoBnMBalTCA B MeHbLUen Mepe
reorpacmyeckum NonoxXeHnem Bogo3abopos v B 6onblien — NpUpPOSHO-KNMMaTUYECKUMN OCODEHHOCTAMM
MecTHoCTU. Bonpocbl wyroobpa3o-BaHua M BO3OENCTBMA LWyrM Ha paboTy BoO03abopoB M3yYeHbI
[0CTaTo4HO rnyboKo, NO3TOMY 34€eCh HE paccMaTpMBalOTCs TEOPETMYECKUE acnekTbl Npobremsl, a rmaBHoe
BHMMaHue yaeneHo HaTypHbIM pakTopam 1 MeTodam 3aluTbl BO403ab0opOoB OT LWyronbaa.

CTteneHb BRMSAHWSA LWYTM HE OCTaeTCs NMOCTOSIHHON, a U3MEHSETCA U3 roda B ro4 M MHOrga nposiBrsieTcs
COBEPLUEHHO HEOXNOAHHO.

Tak, B 1970 r. Ha HoBocnbupckom BogonpoBoae BOAOMPUEMHMK B KOBLUE OKa3arcs NofiHOCTbIO 3abUTbIM
wyron. MNMpwn anuHe koswa 6onee 900 M, HaNUYUK LWYroOTOOMHBLIX LLNOP U PacnofnoXeHun BXoAaa B KOBLU Mog
ONTMMarbHbLIM YITIOM K PEYHOMY NMOTOKY Takoe sIBfieHne TpyaHo Obino npeasBuaeTb. Pewatrowmm daktopomM
B JaHHOM cCrlydae okasarnocb BeTpoBOe BosgeuncTtsue. [pu onpeneneHHOM HanpasfeHuuM BETPOB A0 Ha-
CTYNnneHns rnepocTaBa LIyra HaroHSeTCd B KOBLW, K TOMY >Xe B CaMOM KOBLIEe BOAa WHTEHCUBHO
nepeoxnaxgaeTcs U Wyronegosas Macca NofIHOCTbI0 3abMBaEeT XNBOE CEeYEHME NOTOKa.

Hepenko oTpuuartenbHoe BNUsIHUE LYW ABMASIETCA CrEeACTBUEM HapyLleHUs eCTECTBEHHOrO TEMMOBOro
pexvma pek. Takoe BNWsiHWE WCMbITbIBAOT BOAO3abopbl Ha yvacTkax Hwke nnotuH 3C (HoBocmbupck,
Bonrorpag, JleHuHoropck), Hwke cbpocoB oTpaboTaHHbIX Tennbix Bog (HoBoky3Heuk). Ha Boposabope
PoctoBa B 1972 r. MIHTEHCUBHBIN LIYroxod B MapTe Obin Bbi3BaH NpegHamMepeHHbIM HapyLLEeHUEM NeA0BOro
nokpoBsa Ha [JoHy C Lenbio yCKopeHus cyaoxoacTea. [ocneayolee HeOXXMAaHHOE NMOXONoAaHNE MOBMEKITO
nepeoxnaxgeHue BoAbl C XapakTepHbIMW AN TakMX CriyvyaeB NocneacTBUsaMu.

OTpuuaTtenbHoOe BO3AENCTBME LIYroneaoBbiX hakTopoB Ha paboTy BOA03abopoB COMyTCTBYET PasBUTUIO
LEeHTpann3oBaHHOIO BOAOCHabXeHWs Ha Bcem ero npoTsxeHun. Euwe B 1894 r. Bo3HMKanu yrpoxaroLume
cuUTyauum oT BO3LeNCTBMSA Wyrn Ha Bogo3abope 3 Hesbl B [NeTepbypre, nosropsiowmecs 3atem B 1914-m,
1916-M 1 B nocneaywWuUX rogax, 4YTO MOCAYXUNO TOMYKOM K W3YYEeHWUO LUYyrorefoBbiX MNpoLEeccoB
NPYMEHUTENBHO K YCTPOWUCTBY U 3KCMyaTauum Bogo3abopHbIX COOPYXKEHWI, HAMNOXMITO OTNEYaTOK Ha KOHCT-
PYKTMBHbIE N TEXHOMNOIMYECKNE peLleHNs BO4OMPUEMHbIX YCTPONCTB.

Puc. 48. WlyronegoBasi o6cTtaHOBKa Ha pycrioBoMm Bopo3abope M3 O6u B npeaneno-cTaBHbIN
nepuop (Hos6pb 1975 r.) 1 — 30HbI YCTOMYMBOrO NeaocTaBa; 2 — WYroBble KOBpPbl; 3 — OCHOBHOWM
BOAONPUEMHUK; 4 — AONONHUTEeNbHble BOAONPUEMHbIe OTBEepCTUsi; 5 — cuctema NHeBMoO3alm-Tbl; 6
— HannaeHble GyHbl; 7 — nuxTep; 8 — TPOCbl; ---------- NOBEPXHOCTHbIE TEeYEeHUS; --------- rnybuHHbIe
TeyeHus

Puc. 49. LlllyronegoBas o6cTtaHOBKa Ha KOBLWIOBOM Bogo3abope u3z O6u B npea-nefocTaBHbIN
nepuopg (Hos6pb 1975 r.) 1, 2 — COOTBETCTBEHHO JaMObl U, WNOPbI KOBLUA; 3 — 30Ha YCTOWUYMBOro
nepocrtaBa; 4 — WYroBble KOBpPbI

MockonbKy  LWyroneaoBble MPOLECCbl  Hepeako pasBUBAKOTCA O4vYeHb ObICTPO, € pasnuyHoun
WHTEHCUBHOCTbI 00pa3oBaHUs BHYTPMBOAHOMO fibAa W HEYCTOMYMBOW OUHAMMUKOW €ro nepemMeLleHusi, Ha
Bofo3abopax co3galTcs HenpeaBUAEHHbIE aBapuHbIE CUTYyaLMKU, NPUBOASLLME K COKPALLEHWIO U Aaxe
NofHOMY NpeKpaLLeHnto nogayun Bogpbl. 1o aTol npuumHe wyronenosble akTopbl, 0COBEHHO B CYpOBbIX
KNMMaTU4eCcKnx YCMOBUSIX, SIBNSKOTCA Yalle BCEro onpejensiowymy npu pasmelleHun, Bbibope Tuna
Bogo3abopa u TexHorornm ero paboTsbl.

C To4YkM 3peHus aKchfyaTauum BaXHO MNPOrHO3MpoBaTb CUTyauMio, KOTOpas MOXET CrOXWUTbCS Ha



Bogo3abope B npeanenoctaBHbi Nepuod, U CBOEBPEMEHHO MNPEANpPUHATbL Mepbl MpU TOM WU UHOW
wyronenoson obcTaHoBke. [lpu GRAronpuATHBIX MOrOAHbIX  YCMOBUSIX  (YCTOMYMBOE MOXONOAAHWE,
OTCYTCTBME BETPA, Masible CKOPOCTU TEYEHUsI U CTabWIbHbIN YyPOBEHL BOAbI B pEKE) NeAoCTaB NPOUCXOANT B
TEeYEeHNe KOPOTKOro MPOMEXYTKa BPEMEHN M 0Opa3oBaBLUMIACSA GeperoBor NpuMnon Nbaa OTTECHSAET LWyry OT
BogonpuemMHuka. Ha puc. 48 n 49 nokasaHbl xapakTepHbIe Arsi 9TOro crny4vasi CuTyaumm.

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

€MHVKa W, ecnu Wyra He MOAHbIPUBAET NOA KPOMKY nbAa, BOAOMPUMEMHMK paboTaeT yctonumeo. Ha
KOBLLOBbIX Bogo3abopax paHHUI NefocTaB OXBaTbIBAET NPEXAe BCEro BXOAHYIO YacTb M akBaTOPUIO KOBLUA,
a TaKKe npuneramlmMin K KOBLWY yyacTok Gepera. OnucaHHble cuUTyauum ABASIOTCA MCKIHOYMTENBHBIMMU,
KpariHe peaknumu.

Ha npaktMke no4yTM NOBCEMECTHO HabmwpawTca 0Oonee CroXHble CUTyauuK, Bbi3blBAaeMble
HEeyCTOMYMBBLIM MOXONOA4AHWEM, BeTpaMu W Ap., KOTOpble BIEKYT paspylleHWe paHHEero reaocTasa,
nepemMeLleHne negoBbIX Macc, obpasoBaHMe BHYTPMBOLHOIO NbAda v wyrn. LLlyronegoBas cutyaums MoxeT
N3MEHATBLCS B TEYEHNE CYTOK U Aaxke YacoB.

B koHue Hosibpa 1979 r. Ha CeBepHon [1BMHe y ApxaHrenbcka Habnwgancsa WHTEHCUBHLIN JNe0OXOA,
HECBOWCTBEHHbIN A58 4aHHOro nepuoda roga. B Havane Hoabps npu cunbHbIX 3aMOPO3Kax peka NoKpbinach
negom TonwwmHon ao 0,3 . M. Hactynusluee 3aTeM noTenneHne BbI3Bano NOABWXKKY NbAa U PEe3KO yXyALwunio
wyronenoByto obctaHoBky Ha peke. OcnoxHeHun B paboTe BoA03abopoB B AaHHOM Crlyvae He BO3HWUKIIO
nuwb 6narogaps 6onbomy (8o 10 m) 3arny6neHnio BOAONPUEMHbBIX YCTPONCTB.

B koHue aHBapsi 1978 r. aBapuiHasi cuTyauuss Bo3HMKIa Ha Bogo3abopax PocTtoBa-Ha-[JoHy. CunbHbIN
BETEP CO CHEronagom W UHTEHCUMBHbLIM BOSIHOOOPa3oBaHMEM OCIOXHWI Mpouecc NefocTaBa, Bogo3abophl
oKasanucb B ronoBe obpa3oBaBLUENCH MpU 3TOM MOMbiHbW. [MonoXeHne ycyrybunocb COMyTCTBYHOLLMM
MOHMXEHNEM YPOBHSA BOAbI B peke. PycrnoBoi BOgONPUEMHUK NMpK 3TOM Obin 3aKyMOpeH LWyronegoBon Mac-
COW, U MOCTYNSIEHNE BOAbLI NPEKPaTUIOCh.

Ha BOOOXpaHMMULIHBIX U 03epHbIX BOAO3abopax CIOXHble LYrofiedoBble CUTyauuMyM BO3HWUKAKT 4valle
BCEro noj BO3deNCTBMEM BAONbOEperoBbiXx TevyeHun. PaHee cuuTanocb, 4YTO BOAO3abopbl Ha
BOAOXPaHUNULLIAX MEHEE, YEM Ha peKax, MOABEPKEHbI BO3OENCTBUIO LLYrofieoBbIX (0akTOpOB MM BOBCE He
NnoABEPXEHbI UM.

MpakTuka akcnnyataumm noaTBepXAaeT, YTO CnpaBensiMBo 3TO TOMbKO ANA ManbiX BOLOEMOB, Ha
KPYMHbIX XXe BOAOXPaHUMMLLAX M Ha 03epax CO34aloTCs LUyroneaoBble CUTyaUUn HE MEHEe CrOXHble, YeMm
Ha pekax, MOorylwue npuvBOAWUTbL K MOJMHOM OCTaHOBKe BOA03abopoB. XapakTepHbIMW B 3TOM OTHOLUEHMU
aBnsaTCa Bogo3abopbl Ha Bonrorpagckom, BoTknHckom BogoxpaHunmiax n OHEXCKOM 03epe, rae Hepeako
BO3HUKAIOT MHTEHCUBHbIE BOONbOEPEroBble TEYEHUSI C pa3MbiBOM Oeperos n obpasoBaHNMEM BHYTPUBOOHOIO
nba, OCNOXHsALWEro paboTy BOOONPUEMHUKOB Aaxe Ha rmybuHe 15... 18 m.

TeopeTuyeckne npencTaBneHnss O BO3OEWCTBUU LUyronefoBbiX (DakTOpoB Ha Bogo3abopbl He Bcerga
COOTBETCTBYIOT AENCTBUTENbHOCTU. Hepeako npegnonaratoT, YTO BO3OAENCTBME 3TO 3aKITHOYAETCH TOMbKO B
obMep3aHun MpyTbEB COPO-YAEPKMBAKOLLMX PELIETOK U B 3aKynopmBaHMM BOAOMPUEMHbIX OTBEPCTUN
BHYTPMBOAHbLIM JbAOM, UCXOAA M3 Yero JoCTaTOYHbIM CPeACTBOM MpeaoTBpaLleHUs LyronegoBoro BO3-
OEVCTBUS CUMTAOT 3neKkTpooborpeB peLlleTok M obpaTHy0 MPOMbIBKY BOOOMPUEMHBIX OKOH. ABapuiHble
cuUTyaumm Ha MHOrMX Bogo3abopax, pesynbTaTel 06CcneaoBaHUsA OrofIoBKOB BOoAO1a3amMu NoKasbiBaloT, YTO B
OencTBUTENbHOCTU 06CTaHOBKa ropasgo CriokHee 1 B 0COBeHHOCTM Torga, koraa Bogo3abop okasbiBaeTcs B
30He hOPMMPOBAHUS LLYrO3aXkOpPoB W Lyra 3abuBaeT ecnu He Bce, TO OOMbLUY 4acTb CEYEHUS] PEYHOTrO
notoka. BbigensoT gBa TvMna LIyro3axopoB: rMyOuHHbIE, NP KOTOPbLIX LWyra BOBMEKAeTCsl Ha rmyouHy oo
5...7 M, HO WyronenoBLIN MacCcMB OXBaTbIBAET CPAaBHUTENBHO HEGONbLUOW y4acTok pekm (1...2 km, pexe o 5
KM); MOBEPXHOCTHbIE, KOrAa LUYyro3axopbl pacnpegensoTtcs Ha ydacTok peku 10...15 KM npu cpaBHUTENBHO
mMarnon rnybvHe norpyxenus wyrn (4o 2,5 m). 3HaHMe xapakTepa LWyro3aopoB Ha TOM WIM UHOM y4yacTke
pekn MO3BOMSET MNPOrHO3MpOBaTh LUYronefoByld OOCTAHOBKY M CBOEBPEMEHHO MNpVMHUMATb Mepbl MO
obecrneyeHno ycTonymeom paboTtel Bogo3abopos.

HetanbHoe o6cnegoBaHne BOOOMPUEMHBIX OrorioBkoB Ha O6m B HoBocubupcke mnokasano, 4To
BHYTPMBOAHbLIA e OOBONakMBaeT He TONbKO BOAOMPUEMHbIE OKHA, HO W BECb OroJyIoBOK, 0bpasys
NoABOAHBIA MacCUB M3 HaCbILEHHOW BOAOW NeasHon Macchl. Bogonasbl B TakMx YCrOBUAX HE MOTyT Aaxe
npuénuanTeCs K BOAOMPUMEMHbIM OKHaM. PaboTa OCnoXHsieTcs Tem, 4YTO npu Luyroxoge No4 BOAOW
NpakTUYeCcKn OTCYTCTBYET BUANMOCTb. K TOMY e NOTOK BOAbl HACbILLEH BHYTPMBOAHLIM MbAOM, a NneasHom
MacCuB Ha OrofloBKax NOCTOSIHHO HapacTaeT.

AHarnornyHasi cutyaumsi MMmena MecTo Ha OfHOM M3 Bopo3abopoB bapHayna. Tpy BOAONPUEMHbIX
OrorfioBka 3Toro Bogo3abopa, oka3aBLUMeCs y KpOMK1 GeperoBoro npunas nbfaa B 30He TpaH3uTa Lwyru, cos-
Janu nperpagy NpPOABWXEHMIO €e MO pycry, Y4TO MPUBENO K 0OpasoBaHUI0 FOKaNbHOMO LUYro3axopa U
3aKyrnopke BOAONPUEMHBIX OTBEPCTUN.



Puc. 50. CTpykTypa wyronegoBomn Maccbl Ha BOOONPUEMHOM OrofioBKe

Mpu ncnpaBHO OENCTBYIOLLEM 3NEKTPOOBOrpeBe PELLIETOK B TAKMX CUTyaUMAX C HAPY>XKHON CTOPOHbI OKOH
B TOMwe LyronegoBoro mMaccuBa obpasyeTcsi 3amMkHyToe cBoDOAHOE NMPOCTPaHCTBO, HO AOCTYN BoAbl K
okHam He obecneumBaeTtcsa. ObpaTHasi NPOMbIBKA TaKKe HE AaeT MONOXUTENbHbLIX pe3ynbTaToB, MO0 Boaa
M3 OKOH BbIXOAWT foOKanbHO, He o0bpasys chnnowHoro notoka. [Mpogorkarowunca otbéop Bogbl MOXeT
NMPUBECTU K MPOHUKAHWUIO LIYrM B CaMOTEYHble NUHUM, GeperoBor konogel U Aaxe Ha BOAOOYMCTHbIE
cTaHumn. Takune cnydyau nmenu mecto B Ydpe, PybLoBcke 1 gpyrnx ropogax.

3akynopka OTBEPCTUI LIYronbAOM MOXET BblTb HACTONBLKO MIOTHOMW, YTO B CaMOTEYHbIX TpybonpoBoaax
N oronoBke obpa3syeTcsi BakyyM, CNOCOOHbIN NOBMeYb paspylueHue oronoska. M3 npakTtuku akcnnyaTauum
N3BECTHO HeMano nNogobHbIX NPYMEpPOB.

B dpopmupoBaHum LwyronegoBoro Maccusa y OrofloBKOB [faBHYO POSib UrpaeT TPaH3UT LYrU TEYEHUEM C
BblLLUENEXallMX Y4YacTKOB PEeKWM, B 3HAYUTENbHOW CTeneHu CcnocobCTBYOT 3TOMy BCEBO3MOXHbIE
BbICTyNaroLnue 4acTu OrofiOBKOB, KOPYM M TOMMSIKM, OTMOXEHWE HAHOCOB, BO3BblWAKLWMECS Hag LHOM
caMoOTeYHble NMHMK (NpY KX MNoaMbiBe). [M03TOMY OYEHb BaXHO eXerogHoe (HakaHyHe negoctaBa) 006-
crnegoBaHMe BOAOMPUEMHMKOB W NPOBEAEHVME Ha HUX NpodunakTU4ecknx paboT: pacyumcTka HaHOCOB,
yaaneHue TONMSAKOB, KOpYeW, PEMOHT BOAOMPUEMHbIX PELLETOK 1 Ap.

B cTpyktype wyronegoson maccbl (puc. 50) npucyTCTBYIOT B OOMbLIOM KONMUYECTBE MNUHUCTLIE U
necyaHble YacTuupl, Npuaasas en TeMHO-6ypbIn OTTEHOK. [10 Mepe paspyLleHns nnu TagHWs LWyroneaoBoro
MaccuMBa Yy OrofioBka W Jaxe Ha ero nepekpbiTUM OCTaloTCH HAHOCHI, MHOrAa AOBOMbHO KpymnHble (d =
50...100 mm), BOBMEYEHHbIE paHee B MOTOK BMECTE C AOHHBbIM U NMPUOPEXHbIM NbAOM OT 3abeperoB u
TpaHcnopTvpyemble B TOMWE MOTOKa Mpu ero LwyroHacbiwe-HuM. HabniogeHus nokasanu, 4To
TpPaHCNOPTUPOBaHWE KPYMHO3EPHUCTLIX HAHOCOB B TOSILLE PEYHOro NOTOKa NPOXoAUT 0COBEHHO MHTEHCUBHO
NMpy MOBbILEHUN YPOBHS B peke (B 30HE LUyro3axopa, nogrnopa OT BCTPEYHOrO BETpa MM MOPCKUX
NpWUnMBOB), B pe3ynbTaTe KOTOPOro LWyroneoBas Macca NogHMMaeTcs Co gHa, OTpbiBaeTcs oT Geperos,
yBrieKasi YacTuubl OTIOXKEHUN, MOTyLWMX MepemellaTbcs Takum obpasom Ha Oonblumne paccTtosHus. MNpu
MOTOSIOYHOM PAacMONIOXKEHUN BOAONPUEMHBIX OKOH HAHOCbI MOryT nonagaTb BHYTPb OrOfIOBKOB W BO
BCacblBalOLWMe NMHUN, a NpU HENOCPEeACTBEHHOM BCacCbiBaHWMM BOAbI NPUBOAUTH K 3abvBKe HACcOCOB, Bbl-
3blBas AOMOSTHUTENbHbIE OCMOXHEHNs1 Ha Bogo3abopax.

Puc. 51. Llyroc6pocHoe yCcTpONCTBO Ha Marbix BOA4o3abopax U3 ropHbIX pek

a — c 3arny6rneHHon neperopogkon; 6 — c WAaH[OPHOW CTeHKoW; 1 — BOAONPUEMHMK; 2 —
LWWYrooTBOASAWMMN JIOTOK; 3 — BOAJOOTBOAALMM JIOTOK unu Tpyba; 4 — rpsseBas Tpyba; 5 —
3arny6neHHas neperopogka; 6 — waHOopHas CTeHKa

CBoeobpasHas LyronefoBass 06CTaHOBKA CO34aeTCA Ha pekax TOpPHOrO W MPEAropHOro  TUMOB.
Hanpumep, Ha HekoTopbix pekax KasaxctaHa ¢ 6ypHbiM noTokoM v 6e3 ycToiuMBoro negoctasa B



pesynbTate pa3bpbi3rMBaHWs BOAbl Ha BalyHax M Moporax npyv HW3KOW TemnepaType obpasylolmecs
3abepern nepBoHavanbHO MMEKT BUA HaBMUCAKOLWMUX HaZ4 BOOOW KO3bIPbKOB, KOTOPbIE HapacTalT U BCKOpe
CMbIKaloTCs, 0bpasys Hag peyvHbIM MOTOKOM ChfOWHOM nefsHon ceof. [lepeoxnaxgeHve Boabl U
obpasoBaHMe BHYTPUBOOHO-TO NbAa B MOTOKe MOA CBOAOM npekpawaetcsa. OgHako HWXKe Mo TeYEeHMIo B
pesynbTate BbIMONAXXUBaAHUS MPOAOMNBHOIO MPOUns pekM U COOTBETCTBYHOLLErO M3MEHEHUs rMapororun-
4YeCKOro pexuma noToka wyronenosbie npouecchbl pa3smBaroTCA O4MeHb MHTEHCUBHO U HEepeOKo NpuBoAAT K
3aKyrnopkKe He TOJNIbKO BOO4OMPUEMHUKOB, HO 1N NMECKOJSTOBOK, U OTBOOALLNX pr6OI'IpOBO,EI,OB. MHoro4yncneHHble
nepekaTtbl Ha TakKnX y4vacTkax C KPpynHbIMW BanyHamMu co3aaroT 6]'IaFOI'IpVI9|THbIe ycnosua Onsa wyros3axopos
HepeaKo CO CMOWHbLIMU NEeAAHBIMM MEPEMbINKAaMM Ha BCHO LUMPUHY pekn M obpasoBaHneM kackaga. lMpwu
paspyLeHMn ogHOM-ABYX NEePEMbIYEK TO e caMoe NPOUCXOAUT C ApYruMu (CPOpMMPOBaBLUMMANCS HUXE MO
TeYeHuo), B pesynbTaTe 4yero obpasyeTcd NnaBo4oYHas BOSIHA BbICOTON B HECKONbKO METPOB, HACbILLEeHHas
LIyronie-A0BOW Maccow, NIIaBHUKOM, NECKOM, rpaBuem v T.4. OObIYHbIN BOA03ab0p HE MOXET NPOTMBOCTOATh
Takon BOSHe, 4YTO oOycnoBnmBaeT pa3paboTKy crneumanbHbiX TMNOB Bogo3abopoB Ans ropHbix pek (C. A.
LLlaHnH). Pacnonarasice BHe OCHOBHOIO pycra, BoAo3abopbl 3T MMET LyrocOpocHble ycTponcTtea (pwuc.
51), koTopble BNonHe onpaedanu cebs, Hanpumep, Ha Bogo3abope u3 p. Tanace B KasaxctaHe. OHu
npeactaBnsaloT cobon HebonbliMe Kamepbl Ha OTBOAALEM KaHane, B KOTOpbix 6narogaps yBenuyeHuto
nrowaan nonepevyHoro ceYvYeHma noTtoka npoucxoauT BChnfbiBaHMe LWyrm C nocnegywlinm oTBOAOM €€ B
peKy Huke Bogo3abopa. CKOpOCTb NOBEPXHOCTHOrO MOTOKA B LLIYrocGpOCHOM YCTPOWUCTBE COCTABMSIET OKOMO
1 m/c (U3 ycnoBusi TpaHCMOPTUPOBAHMS LLYrOBOro KOBpA), @ CKOPOCTb HUCXOAALLEro noToka — He 6onee 2,5
cM/c, YTO NpefoTBpaLLaeT BOBMEYEHME LYK B BOOONPUEMHUK. TakMe yCTPOWCTBa HagexXHo paboTatoT npu
HacblLWEeHWN LYron NocTynarLero B HAX pacxoda soabl Ao 25 %.

Onpegensiiowlee 3HadeHne B obecrnevyeHun ycTomumBon paboTbl BOO03abOPOB MMEKT HE CTOSbKO
TEXHUYECKNE CPeACcTBa 3KCMyaTaumun, CKOSIbKO MPaBUIbHBIN, BCECTOPOHHUIM y4eT NPMPOAHbIX (DaKTOPOB U
fGraronpuaTHOe pasMeLleHMe BOOOMPUEMHBIX COOPYXEHUW. JTO noATBepXAaeTcsa Tem, YTo Bogo3abopsbl
aHarnorM4yHoro Tuna Ha OAHOM M TOM X€ UCTOYHWKE, PacrONOXEHHbIE BCEro B HECKOSIbKUX COTHSIX METPOB
OAVH OT gpyroro, pabotalT no-pasHomy. OOHM N3 HUX OCTaHaBMMBAKOTCA, a Apyrve paboTaloT 6e3 Kakmx-
nmbo nomex m nepeboeB. ITO OTHOCUTCS K BO3AEWCTBMIO HE TOSMBbKO LIYrKM, HO TaKKe W HAHOCOB.
CrnepoBartenbHo, B obecneyeHnn yctonymBonm paboTbl BOogo3abopa BbIOOp MecTa pacrnorioKeHUs umMeeT
onpeaensioLlee 3Ha4eHue.

3. MeToabl 1 cpeacTBa WyronefoBon 3almuTbl BOJ03abopos

Ha mHorux gencteytowmx Bogo3abopax OTCyTCTBYIOT CpecTBa 3aliuThl OT LUYroneaoBOro BO34AENCTBUS,
YTO CBMAETENbCTBYET O HEOOOLIEHKE 3TOro (hakTopa Kak Mpv MPOEKTUPOBaHMM, Tak MU MpU 3KCnyaTauuu.
[MockonbKy MOMHOCTBIO MPefoTBpaTUTh BAMSHWE LWYrM Ha BOO03abopbl MOKa He yAaeTcs, 3acnyXuBaroT
BHMMaHWUS MPaKTUYECKUA OMbIT LIyro3awmtbl U cnocobbl, Hawedwue nNpUMEHEHNE Ha HEKOTOpbIX
Bogo3abopax.

O6uiensBecTHble crnocobbl: Mofjaya napa M HarpeTon BOAbl K BOAOMNPUEMHBLIM OKHaM, obGpaTHasa ux
NpOMbIBKa, 3MeKTPooborpeB COpOyAEepKMBAOLIMX PeLeToK, obkomka nbaa C YCTPOWCTBOM MalHbl Haj
OrofnioBKamy W ygarneHue LIyronefoBoM Macchbl C MMaBCPEACTB, crneuuarnbHbIX MOCTKOB W TparnoB —
HanpaBneHbl Ha YCTpaHeHWe LIYronefoBbiX MOMEX HENOCPeACTBEHHO Y BOAOMNPUEMHBLIX OKOH M COCTaBNsOT
nepBytlo rpynny cnocoboB. Ko BTOpoW rpynne OTHOCATCS MeToabl M CpPeACTBa, HanpaeneHHble Ha
obecrneyeHne paHHero (C MOMEHTa YCTOWYMBOrO MOXONioAaHusl) negoctaBa M npedoTBpalleHus 3a cyet
3TOro NPOHUKAHUS LIYTM B aKBaTOPUIO BOAOMPUEMHLIX YCTPOMCTB. Huxe KpaTKo onncaH onbIT NpUMEHeHUs
pa3nuuHbIX cnocoboB Ha AeNCTBYIOLLMX Bogo3abopax.

HenocpedcmeeHHO y 8000npueMHbIX OKOH pedHbiXx Bogo3abopoB Gopbba C wwyron BegeTrcd ¢ AaBHUX
nop. Hambonee pacnpocTpaHeHHbIM crnocobom sBnsieTcsa obpaTHad MNpOMbIBKA COPOYyOEepKMBAKOLLUX
pelleTok. [nuTensHoe NpumeHeHne atoro cnocoba Ha Bogo3abopax Kemeposo, Omcka, BapHayna, Tomcka
W OpyrMx ropodoB MokKasano, YTO OH He Bcerda faeT HYXHbI adhdpekT. Kpome Toro, npy MHTEHCUBHOM LLUY-
roxoge nepuoanyHOCTb OOpaTHOM NPOMbIBKM AOCTMraeT mHorga 2...3 4, B pesynbTaTe 4ero BospacTaer
pacxo BOAbl HAa COOCTBEHHbIE HYXAbl BOAOMNPOBOAOB, YTO COMPOBOXAAETCA 3HAYUTENbHLIM CHUXKEHUEM
nogaym ee notpedbutensam. hekTMBHOCTE 06paTHOM NPOMBIBKM MOXET ObiTb MNOBbILLEHA 32 CYET CO3aHUA
WUMMYNbCHbIX TOKOB BOAbl B CAMOTEYHbIX NUHMSAX. [Ns UMMNYNbCHON MPOMbBIBKA OOCTATOMHO YCTAHOBUTL B
GeperoBom KomnogLe, Ha KOHLLax caMOTEYHbIX JIMHWIA, CTOSIKA TOTO XXe ANaMeTpa, YTO U CaMOTEYHbIE JIMHUN,
N MPUCOEaNHUTB X K BaKyyM-Hacocy.

Hawepwne Hemanoe pacnpoctpaHeHne cnocobbl: anekTpooborpes, ryMMMPOBaHUE CTEPXKHEN PELLETOK,
YyCTaHOBKA [EPEBSHHbIX PELIETOK Ha MEepuoA LUyroxoda, — NpeaoTBpallasl pewweTkn ot obmep3aHud, He
3alMLLaoT BCE e BOAONPMEMHbIE OTBEPCTUSI OT 3aKymnopku, Wwyron. K Tomy xe anektpooborpesB He MOXeT
OCTaHOBUTb YK€ HayaBLUMIACS NpoLiecc obmep3aHus, B CBA3N C YeM cucTeMa oborpeBa A0MKHa BKITYaTLCH
3abnaroBpeMeHHO, [0 OXugaemoro nepeoxnaxgeHus Boabl. [lpu  wucnpasHonm pabote cuctembl
anekTpooborpeBa peLleTok Ha Bogo3abopax Hepeako CO30atoTCs KpUTUYECKNe CUTyauun: ypoBEeHb BOAbI B
BOAOMNPUEMHBbIX Kamepax OGeperoBbiX KONMOALEB CHWXKAETCS HAaCTOMbKO, YTO MPOUCXOOAT CpblB BaKkyyma
HacCoOCOB M OCTaHOBKA HACOCHbIX CTaHuuW. EQuHCTBEHHOM Mepon 60pbbbl C LWYrOM B TakUX CUTyaumsx



OoCTaeTcqd MexaHudeckas oumctka pelietok 6arpamu. Hackonbko 310 Tpygoemko (M He 6Ge3onacHo!),
noaTBepXaaeT onbIT aKkcnnyaTauun sogosabopa T3L, Mopb-koBckoro aBTo3asofa. B neprogbl wyroxoga Ha
OrosyioBKE 34€eCb KpyrnocyToyHo pabortana Gpuraga m3 20...25 4yen. B KpUTMYECKMX CUTyauusix Hepeako
ncnone3osanu, KpOMe Toro, BOA0Mas3o0B..

B nwutepaType MOXHO BCTPETUTb PEKOMEHAAuMM MO MPOYUCTKE COPOYAEPXKMBAIOLIMX PeLIeToK Ha
OronoBkax MexaHU4eckMMu rpabnsmy ¢ rmapoooMKpaToM, yCTaHaBMMBaeMbiM BHYTPU OFoOnoBKa, a Ha
Beperosbix BOAONPUEMHUKAX U kpnbax — rpabnsMm ¢ 3NEeKTPonpuBOAOM. DTN YCTPONCTBA CIIOXHbI U He
MOMy4Mnu pacnpocTpaHEHNsi B KOMMYHarbHOM BoAOCHabxeHuM. OHU MOryT NMPUMEHATBLCA AN OYUCTKU
peLLeTOK OT MyCOpa, HO He OT LUYroneAoBblX OTMOXEHUIA, C KOTOPbIMUY Yallle NPUXOAUTCSH MMETb Aero.

[nsi NoBbILIEHNS HAAEXHOCTU YKa3aHHble Cnocobbl LenecoobpasHo NPUMEHSATb B COMETaHUU C ApYTMy,
NPOBEPEHHbIMW Ha NPaKTVKe, NpeaoTBpallaloWnMy NPOHMKaHUE LYrM K BOOOMPMEMHbIM OKHaM. OTO B
OCHOBHOM CreayloLime: CHKEeHMe CKOpOCTW BXoda BOAbl B BOAOMNPUEMHbIE OKHA; cOpoC HarpeTon BoAbl
BOMM3M BOAONPUEMHbIX OKOH; CO34aHne BO-40BO3AYLLUHbIX 3aBEC.
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Puc. 52. LLlyronepoBasi o6¢ctaHoBKa Ha O6u y Bogo3sabopa BapHayna (Hosi6pb 1972 r.)

1 — BogoOnNpueMHbIN OrofioBoK; 2 — 6eperoBoun Konogew

Puc. 53. N'padmkn nameHeHnsa temnepatypbl Bo3gyxa () n nponsBogutenbsHoctn BapHaynbckoro
Bopgo3abopa (2) (Hosb6pb 1972 r.)

CHuxeHue ckopocmu npumeHsieTca Ha Bogosabope bapHayna (O6b). Boposabop BbapHaynbckoro
BOAONPOBOAA NPeACTaBrieH PYCrioBbIM OrosIOBKOM BYHKEPHOro Tvna ¢ ABYCTOPOHHMM BXO4OM BOAbl. [AByms
CaMOTEYHbIMU NUHMsAMKM anameTpom 1200 mm u gnvHonm 81 M OronoBOK coefuHseTcs ¢ GeperosbiM
konoguem (puc. 52). nst obpaTHOM NPOMBIBKM CaMOTEYHbIE JIMHUM COEOUHEHbI C HaMOpHbIMKM Tpybonpo-
Bogamu. Boposabop exerogHo B TedeHue 15..20 cyT B HOAOpe vcnbITbiBAaeT BnvsiHWE Wyrn. B Havane
nepuoga yCTOMYMBOrO MOXONMOAAHWUS Ha yyacTke pacnonoXeHus Bogo3abopa, Kak nokasaHo Ha puc. 52,
obpasytoTcs 3abeperu, KoTopble 13-3a OONbLUOW CKOPOCTU TEYEHUS HApPACTalT O4YEeHb MEAIEHHO U SO0 He
JoxogdsaT oo oronoska. [1o mepe nmogcoca wWwyrn K BOAONPUEMHBIM OTBEPCTUSAM YPOBEHb BOAbl B 6eperosom
Konogue HadmMHaeT pesko cHwkaTtbcs. [MpoBefeHHble paHee Ha 3ToMm Bogosabope uvcnbiTaHnss obpaTHon
NMPOMbIBKM HE Janu MOMOXUTENbHbIX pe3ynbTatoB. [1py obpaTHOM MOTOke BOAbI MPOMCXOAWT JOKanbHbIN
NpopbIB LUY-FOBOr0 Maccuea y BOOOMNPUEMHbIX OKOH, a 6onbluas YacTb Nrowagm BOOONPUEMHbIX OTBEPCTUI
He ocBODOOXOaeTcs OT LWyrK, B CBA3W C YeM OT obpaTHOM MPOMbLIBKM NpULINOCL oTkasaTtbes. Cenvac npu
yrpoxatoLem (B OTHOLLUEHUM YCTONYMBOM paboTbl HACOCOB) CHKEHUN YPOBHS BOAbl B 6eperoBom kornogue
BbIKMoYaeTcs M3 paboTbl OAMH M3 HACOCHBLIX arperaToB, TEM CaMblM CHUXAETCA NPOM3BOAMTENBHOCTL BO-
nosabopa u, cnefoBaTenbHO, YMEHbLUAETCA CKOPOCTb BXO4aA BOA4bI B BOAONPUEMHbLIE OTBEPCTUSA. 3aTeM nog
BO3ENCTBMEM PYCNOBOro MOTOKA LUYroBOW Mnpunan OTpbiBAaeTCA OT OronoBka, ynydllas AOCTyn BoAbl B
BOOONPUEMHUK. B cBSI3n ¢ aTum ypoBeHb Boabl B GeperoBom konofue MOBbIWAETCA, a HacoC CHOBa
BKItovaeTca B paboTty. [Npy nocnegyowmx CHUKEHMAX YPOBHS Mpouecc nosTopsieTcs. Ha rpadmkax (pwc.
53) nokasaHoO M3MeHeHMe TemnepaTypbl BO34yxa M NPOM3BOAUTENBHOCTU BOAo3abopa B Nepuog OCEHHEro
wyroxoga 1972 r. Kak BMOHO, B OTAENbHbIE CYTKU CHWXEHWEe npomsBoguTernbHocTn gocturaet 50 %
pacyeTHOW. be3dycnoBHO, AaHHbIM cnocob He oTBevaeT TpeboBaHMAM GecrnepebonHOCTN BOLOCHADXEHMS n
NPMMEHUM MWLWb KaK KpanHsas Mepa npefoTBpalleHusi MOSIHOW OCTaHOBKM Bogo3abopa. 3agadva npepo-
TBPALLEHUS BIMAHUA LWYTM NyTEM CHWXEHUS BXOAHbIX CKOPOCTEM YCMELIHO pellaeTcss NpUMEHEHMEM
PUNBLTPYIOLLIMX OFOfIOBKOB.

Cbépoc Haspemol 800bi Yy BOAONPUEMHbIX OKOH MPaKTUKYeTCs Ha OAHOM M3 Bogo3abopoB Hopunbcka
(Hopwunka) n PybuoBcka (Anein). B ocobo cypoBbix KnumMaTnyeckmx ycrosmsax Hopunbcka (cpegHerogoBas
TemnepaTypa Bo3ayxa — 8,4 °C, cpeaHss NpoaoMmKUTENbHOCTL Nepuoaa oTpuLaTensHbliX Temnepatyp 252
OHs1 B rofly) NogorpeB BOAbl OKa3ancsd eQUHCTBEHHO HafexHbIM cnocobom 3awwmTbl Bogo3abopa. Harpetas
Boda K Bogos3abopy nopaetcsa ot TOL, mo Tpybonposogy avameTrpom 500 mm u cbpackiBaeTca B noa-
BOAALWMIA KaHan B HenocpeacTBEHHOW ©Onv3ocTM OT BOAOMPUEMHBLIX OKOH. [MpyM 3TOM OfHOBpPEMEHHO
pellalTcs ABe 3ajayuv: 3awuTa peleTok OT LWyronbaa M npegoTBpalleHue nepemMeps3aHus HapyKHbIX
TpybONpoBOAOB, BLIMNOSTHEHHBLIX MOBEPXHOCTHOW Mpoknagkon. lNogavya Tenna k Bogo3abopy perynvpyetcs
NCX0As U3 TOro, 4TO Temnepartypa BoAbl B KOHTPOSbHOW TOUKE Ha CETU He AoimkHa OblTb Huxe 0,007... 0,01



°C. B aBapuiiHbIX cnydasx, korga Tenna ot TOL, HegocTaToyHo, OCyLeCcTBAAKT AOMNONHUTENbHbIA NO4OIPEB
nogaBaemMou B CETb BOAbl YCTAHOBMEHHBIMW HAa BOO03abope areKTponogorpeBaTensimu.

Ha Boposabope Py6uoBcka B Hosbpe 1971 r. Bogonogpoaswas ranepes M BOAONPUEMHas Kamepa
OeperoBoro konogua Obinv NOYTU NONTHOCTLI0 3abuTbl Tyron. Boga B BOOONPUEMHYIO Kamepy B HEOOMbLLIOM
KonvMyecTBe nocTynana Nuillb Yepe3 HU3KMIM Mpoxod nof Crnoem LyrM B BOAONOABOASALLEN ranepee (pwc.
54). lMpu atom nnockve ceTkn ObICTPO 3abuBanucb LWyron. [lockonbKy cneumanbHbIX Mep 3awuTbl
Bogo3abopa OT wyrn He ObINO NpeaycMOTPEeHO, OCTaHOBKa ero okasanacb HeusbexxHon. B BO3HuKLIewn
CcUTyauun npexae BCEero OblnM NPUNOAHSITbI CETKM [0 HWXKHEro YpPOBHSI LUYrM B BOAOMPUEMHON Kamepe
(ceTkn cTanu BbINOMHATL POSb LUYroOTOOMHbLIX WUTOB). OAHOBPEMEHHO B pe3yrbTaTe CPOYHO MPUHATBLIX
mMep Obina obecneyeHa nogada HarpeTon BOAbl M CXKaToro Bo3gyxa K BOAOMPUEMHbIM OKHaM. 3a cyeT
TasiHMA LWYrKM BbiCOTa NpoxoAa Ans BoAbl B ranepee yBenuuunack, 1 Bogo3abop 6bin BBeaeH B paboTty. B
TEYEHNE HECKOSIbKUX CYTOK YyAanocb TakMM CMOCOOOM MOSHOCTbIO OCBOOOAUTHE OT LYrM ranepew u
BOZONpueMHyto kamepy. K aTomy BpemeHn nepeq MioTUHOM obpas3oBarncs yCTOMYMBLIA NeAAHON NOKPOB, B
pesynbTaTe 4Yero TpaH3uT LWyrM K Bogo3abopy npekpaTturics.

Puc. 54. Bogo3a6op Ha p. Anen
1 — BopgonpueMHUK B Tene NNOTUHbLI; 2 — BoaonoAaBoAsiLas ranepes; 3 — BogonpuemMHasi
Kamepa; 4 — Kamepa BcacbiBaHUsi; 5 — nnockas ceTka; 6 — BcacbiBalowWwmn Tpybonposon

AHanormyHas wyronegoBas cutyauus Ha 3ToM Bogo3abope noBTopunack BecHon 1972 r., korga nocre
BCKPbITUS pPeKkn W MOCMeAyloLwero peskoro CHWXKEeHUS TemnepaTypbl BO3gyxa Ha peke obpasosarcs
WHTEHCUBHbLIW WYro-xod. bnarogaps Hanuuuio paHee MCMbITAHHbIX CPeacTB U onbita 60pbdbI C Lyron Ha
39TOT pa3 yganocb npegoTBpaTUTb OCTaHOBKY Bogosabopa. [Ons 6opbObl € LIYron Ha KOBLUOBbIX
BOA03abopax HEKOTOPbLIMM NPOeKTamu NpeaycMaTpmBancs copoc oTpaboTaHHOW TEMOW BOAbl B PEKY BbiLLE
no TedyeHno (Bogo3abopbl Ha pekax Tomb, AHrapa un pgp.). OnbiT aKkcnnyatauun nokasan
HeLlenecoobpasHOCTb Takoro MeTofa, Tak Kak Gonbluasi YacTb TEMMOW BoAbl NPY 3TOM U3-3a MOMNEpPeYHbIX
UMPKYNALUUM Ha BXOA4E B KOBLW OTAAET TEMIO PEYHOMY MOTOKY, HE BXOASLEMY B KOBLW. Tennyi Bogy
pekomeHayeTcs cOpacbiBaTb BO BXOAHYI YacTb KOBLUA UMM HEMOCPEACTBEHHO Yy BOOOMPUEMHBIX OKOH. Ho,
MOCKONbKY [JaHHOe CpedcTBO, nMpefoTBpallas obpas3oBaHWe BHYTPUMBOAHOMO NbAad, HE WCKMYaeT BCE Xe
3abuBaHMs KoBLIA LWyron (Hampumep, npu Lyrosaxopax), G6onee uenecoobpasHbiM CPeaCcTBOM  LUYro-
3alLUMTbl CYMTAIOT YCKOPEHUE NeJoCTaBa B KOBLUAX.

Bodoso3dywinibie 3ageckbl Ans 60pbbbl C LWYron Ha OrofioBKax MCMbITaHbl Ha Bogo3abopax TiomeHun (p.
Typa), MaBnogapa (p. WpTbiw) 1 gp. Bosgyx OoT komnpeccopa noaBoautcs ¢ Gepera K Ororoeky Mo
TpybonpoBody wvnv MO LWMaHry W BbIXOAWUT 4Yepe3 Ablpyatyto Tpyby B Buae CnfowHoW 3asechbl. Tpyba
3aKpenngaeTcs y HUKHEeN rpaHy BOAONPUEMHbIX OKOH Mo YoM K peyHoMy MOTOoKy. [NpumeHeHne gaHHoro
cnocoba No3BOMMNO 3HAYMTENbHO COKPaTUTb YMCIO OOpPaTHbLIX NPOMbIBOK. AHAMNOMMYHbIN cnocob 3almThl
ucnbiTaH Ha BOOOXpPaHMNMLHOM Bogo3abope B YensbuHcke. B 1972 — 1976rr. cnoco® nHeBMO3aLLUMUThI
OronoBkoB 6bin ucnbiTaH Ha Bopo3abopax u3 Oku B PaAsaHn mn [opekom u u3 O6u B BapHayne u
HoBocnbupcke. Hago oTMeTWTb, YTO NOMbITKM NMPUMEHUTH 3TOT Cnoco® npeanpuvHUManuncb M paHee, Ho
TeopeTu4eckoe 1 npaktudyeckoe obocHoBaHue, aaHHoe B. B. OguHuoBbimM 1 T. B. KonecHukoson [20], no3so-
nMno  pacwmpuTb MacwTabbl ero npumeHeHus. CywHOCTb crnocoba 3aknyaeTcd B CO3daHum
BOAOBO34YLLUHOWN 3aBEeChl, OrpaXaatoLLeri akBaTopuio BogonpmMemMHumka (puc. 55). [Ina 3Toro no gHy peku Ha
HEKOTOPOM YAarneHuM OT BOOOMPUEMHbIX COOPY>XEHWUIN YKNaablBalT nepdoprpoBaHHbIe BO3OyXOMNPOBOAbI
anametpom 50..100 MM c oTBepcTusaMM 2..4 MM W C LWArom npumMepHo 25 cM. KOHCTPYKTUBHbIE U
TEXHOMNOrMyeckme napameTpbl CUCTEMbl MHEBMO3ALMUTbl NPUHMMAKOTCA Ha OCHOBE COOTBETCTBYHOLLMX
pacyeToB. CxaTbli BO34yX, BbIXOAs U3 NepdopuUpoBaHHbIX TpyO, CO34aeT 30HY BOCXOAALLMX MOTOKOB,
KOTOpble BbIHOCAT LWYyrornieaoBble MacChbl Ha NOBEPXHOCTb BOAbI, MpefoTBpallas ux BOBMeYeHue B BOOO-
npuemHble okHa. lMpu 3TOM BepTuKanbHasi COCTaBRsALLAs CKOPOCTM noTtoka B peke (U) gomkHa ObiTb
fornblue ee ropM3oHTanbHON cocTaBnfAwLen (v,) U AOMKHO BbINOMHATLCS COOTHoweHne U>Kv, (rope K —
OMbITHBIN KO3 MULIMEHT, 3aBUCALLNA OT CKOPOCTU U NIeAOHACHILLEHHOCTY MOTOKA).



CUCTEMOM MHEBMO3alUTbl OT LUyrone-goBoro
BO34e1UCTBUA

1 — Bo3gyxoBoabl nepdopupoBaHHble; 2
— TMOHTOH U3 CcTanbHbIX TPyo6; 3 —
camoTeyHas ranepes; 4,5 — BogonpueMHbIN
OronioBOK

Puc. 55. BopgonpueMHbIi OrofioBOK ¢

CornacHo HaTypHbIM HabnogeHusim Ha Oke, Npyu cpegHen CKOpocTU TedeHud y, = 0,5 m/c n rmybuHe
notoka H = = 3,5 m xopowuin 3deKT LWyro3auTbl 4OCTUraeTcs nNpyu pacxoge Bosayxa qg=/ M /MUH Ha 1 M,
npu atom K=1,54. Ha rpaHue 30HbI pacnpocTpaHeHNsi BOOOBO3OYLLUHbIX MOTOKOB CMEP3LUMECs MacChl LUYTK
nerko paspyLualoTCs U OTKITOHSTCS NPU OBWKEHUN B CTOPOHbBI OT BOOOMNPUEMHMKA.

MpumeHeHne aToro cnocoba paxe Ha KpynHbIX Bogo3abopax (Qg po 14 M3/c) obecneunBaet
becnepebonHyo paboTy BOAOMPMEMHbIX YCTPOMCTB. CucTema NHEBMO3alLMTbl HE npeactaBnseTr ocobon
CINOXHOCTWU, MOHTaX ee He TpebyeT ocTaHOBKM BOA0O3abOpPOB 1 He MPensaTCTBYET CyAOXOACTBY. bnarogaps
3TOMy €noco® NHEBMO3aLUThl LUMPOKO MPUMEHUM HE TOSbKO Ha BHOBb MPOEKTMPYEMbIX, HO U Ha Aen-
CTBYIOLLMX Bogo3abopax.

M Bce xe, ecnu onMcaHHble Bbilwe CnocoObl MO KaKMM-NMOO NpuyMHaM HEMPUMEHUMbI UM HU OOWH U3
HUX He JaeT NONMOXUTENbHOro pesynbTata 1 3aKyrnopka BOAOMPUEMHbLIX OKOH OKa3biBaeTCsl HEN3DEXHOW, Kak
aTo 6o B Omcke, NaBnogape, HoBocnbupcke, BbIHYXAEHHO NpUXoauTcH NpuberaTtb K pacymMcTKe peLleTok
BPYYHYIO, C MOMOLLbIO BogonasoB. B HekoTopbix criydasx (TiomeHb, MaBnogap, HoBocubupck) ans atom
Lenu ycrnewHo NpUMEHSNNCh peYvHble Cyaa, BUHTaMU KOTOPbIX LUyra OTTOHANAack OT BOGOMNPUEMHbBIX OKOH.

M3BecTHbI 13 nuTepaTypbl cnocob 6opbbbl C LWYrok C MOMOLLbI0 KOPOOOB, yCTaHaBNMBAEMbIX Hag
BOAONPUEMHBIMWU OKHaMW, HE MONyYn Ha NpakTuke 60MbLIOro pacnpoCTpaHeHus!.
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Puc. 56. LLlyrooTbonHasa 3anaHb Ha Bogo3abope Omcka (p. UpTbiL)

1 — 3anaHb; 2 — pgepeBAHHbIE NOFPYXHble WUTbI; 3 — cTanbHble TPYyObl; 4 — BOAONPUEMHbBIE
oronoBku; 5 — GeperoBo konogeul; 6 — HaCOCHble CTaHUuK; 7 — dmn-Kcupyrowime xerne3o6eToHHbIe
fAIKOpsi; 8 — TPOCbI KpenneHus

AHanu3 ucnonb3yemblx cpeacTB 60pbbbl C LYron B HEMOCPEACTBEHHOW GIM30CTM OT BOAONPUEMHbIX
OKOH K OnblTa WX MNPUMEHEHWs MoKasblBaeT, 4YTO 3TW cpeAacTBa He obecneumsaloT Tpebyemon
OecnepebonHOCTN BOAOCHabXeHMsi. JTO 3acTaBnsieT OTAaBaTb npegnodvteHne cnocobam 6opbbbl Ha
OanbHux nodcmynax K Bopo3abopam. OTa 3agadya YCMELWHO pellaeTcs 3a CYEeT paHHero negocraBa B
akBaTOpMU pPacnonoXeHus BOAONPUEMHMKOB. M3BECTHO, YTO paHHWMIA NnefocTtaB HagexHo obecnedeH Ha
KOBLLOBbIX BOgo3abopax. [dononHuTenbHOe yCcKOpeHwe rnefocTaBa B KOBLUAX AOCTUraeTcsl yCTaHOBKOM
LWYyrooTboMHbIX 3anaHen. 3anaHyn u3 BpycbeB yCNELHO NPUMEHSATCH, Hanpuvep, B Koslwe Kemeposckon
T3OLU Ha Tomwn. CnegyeT 3amMeTuTb, YTO 3anaHb, YCTAaHOBMEHHas HenocpeACTBEHHO Ha BXOAE B KOBLU, He
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WCKIoYaeT Noacoc Wyrn B Hero. Hamepsas npy 3TOM Ha HUXKHEW MOBEPXHOCTW NbAa B Ha4ane KosLua, Lwyra
CTECHSIET MOTOK M MOXET MOBMEYb PEe3KUi cnaj YpoBHS BOAbI Y BOOONPUEMHUKA. B aTom oTHOWeHUn Gonee
HaOEeXHbIM SBNAETCHA CTPOUTENBbCTBO LIYrooTOOMHbLIX LWnop, uccnegoBaHHbix A. C. O6pasoBckuM. Takue
LUMOPbI YCMEeLwHO AENCTBYOT Ha KoBwax B HoBoky3Heuke, MexaypedeHcke (Tomb), OcuHHukax (Kongoma),
HoBocubupcke (OO6b). HabniogeHnss Ha HOBOCMOMPCKOM KOBLUE MoOKasanu, YTO NegocTaB 3a Linopamu
obpasyeTcs npu NepsBbIX 3amMopo3kax, NpuYeM npunan nega sgaetcsa B pycno peku Ha 30...40 M, HagexHo
3alymas BXxoa B KOBLU OT NPOHMKaHWS Wyru (puc. 49).

3HaunTEnNbHO CIOXHEE OCYLLECTBUTL YCKOPEHWe NeJocTaBa B pycriax pek Ha BOOOMPUEMHbIX OrofoBKax.
Mo3ToMy GOMNBLIMHCTBO AEVCTBYHOLLMX OrONIOBKOB MPaKTUYECKN OCTAETCH He3alUMLLEHHbIM OT Wyrn. BmecTte
C TEM U3 MPaKTMKN U3BECTHbI (PaKTbl MPUMEHEHMS LWYrOOTOOMHbIX 3anaHen He TOMbKO B KOBLUAX, HO U Ha
oronoBkax. Hanpumep, paHee 3anaHu npuMmeHsinucb, nNo paHHbiMm H. C. MakepoBa, Ha pycrnoBbiX
Bofo3abopax HEKOTOpbIX MPOMBIWMEHHbIX npeanpuatun bapHayna (O6b), CemunanatuHcka (MpTbiw),
WpkyTcka (AHrapa).

[2]

3006 TR IS oy
Puc. 57. LllyronegoBas o6¢cTtaHoBKa Ha p. Tomb y Bogo3abopa KemepoBo (a — Hosi6pb 1971; 6 —
HOsA6pb 1972 r.) 1 — BOAONPUEMHbIA OrosioBOK; 2 — OGeperoBon Koropel, COBMELLEHHbIN C
HaCOCHOW cTaHuMen; 3 — XNbICTbl AepeBbeB; 4 — 3anaHb; 5 — onopa; 6 — TPOChkI KpenneHus

Ha Bogo3abope Bonrorpagckoro TpaktopHoro 3asofa Obifa ncnbiTaHa 3anaHb, BbIMOSTHEHHAS U3 JIMCTOB
Xernesa, 3arHyTbiX B BMAe nonyumnuHgpa. [py aToM yCTaHOBMEHO, YTO Aaxe npu Gonblumx KonebaHusix
YPOBHSA BOAbl B HMXHEM bBbede MOC 3anaHb (Nocre KOHCTPYKTUBHOIO YCOBEPLUEHCTBOBAHUS €€) MOXET
3HauMTEnNbHO 0bnerunTb paboty Bogo3abopa. [AnutenbHoe BpeMsi 3anaHn NPpUMEHSNUCh Takke Ha OMCKOM
BoAo3abope Ansa 3awmThl OT LWYIM PYCMOBbLIX OrOMOBKOB. YCTPOMCTBO M NPUHLMN OENCTBUS 3TUX 3anaHewn
onucaHbl M. P. Kannosbim 1 B. N. PabuHoBnyem 1 BugHbl n3 puc. 56. B 1971 r. a10T Xe cnocob 3awmthbl
Obin NpumeHeH Ha Bogo3abope B Kemeposo (Tomb). 3anaHb 3gecb He umena rmybuHHbIX WWTOB, Kak B
Owmcke, a npegcTtaBnsna cobon nnasawoLyo nNnetb anvHon 50 M 13 gepeBsHHbIX 6pycbeB. Ha npuuene K
KaTepy NneTb BbIBOAMIM B PYCO W 3aKpennanu Tpocamy Ha oboumx Oeperax peku. Hanmume 3ananu
obecneunBano paHHU negoctas B NpubpexHon YacTtu pycna. NpoeegeHHble HabnogeHWs nokasanu, YTo
KpOMKa NbAa, BAAKOLWASCS B PYCIOBbIN MOTOK, MOMIHOCTbIO OTTECHAET wWyry. K coxaneHuto, aTa Kpomka He
Joxogwna OO OrofioBka W BOAOMPUMEMHbIE OKHA WHTEHCUBHO 3abuBanuch wyron. Kak npotuBoaBapuiHas
Mepa C KpOMKM Nbda B MOTOK BbiaBurany Ha 8...10 M XNbICTbl OEpeBbEB, KOTOpPblE 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
OTTECHMWTb LUYrOBOW NOTOK OT oronoBka. bnarogapst aTomy 3a ABe Hegenu Ao NOMHOro fiedocTaBa Ha peke
BMNMsiHWE WYyrn Ha BoAo3abop 6bino mcknodeHo. [Ang cpaBHEHUA MOXHO OTMETUTb, YTO PaCMONOXEHHbLIN B
aHanorn4YHbIX YCMOBUSAX B HECKOSbKMX KWIOMETpax HWXe MO TEeYEHUD peKM ApYyron OrofioBOK, He
3alUULLEHHBIN 3anaHblo, B TO XXe camMoe BpeMsi MHTEHCMBHO 3abuBancs Lyrom n B CBs3U C 3TUM €ro npuxo-
Ounnocb npombiBaTb 06paTHbIM TokoM A0 4..5 pa3 B cyTku. HeygayHein onbit 1971 r. Obin yyTeH, u B
nocriegyoLlem, yctaHasnmeaga 3anaHb nof yrrnoMm 135 ° k noTtoky (puc. 57,6), UCKMOUYUNU BRUSHUE LUYTK,
XOTS WyronenoBas 00cTaHoBKa Ha peke Oblna He MeHee TSXKENOW.
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Puc. 58. NMpumeHeHne NNOTOB ANl YCKOPEHUs neAocTaBa Ha MarnbIX peKax
1 — KpeneXxHbIN Tpoc; 2 — 6eperoBbie sIKOpA; 3 — nerkue NNoTbl U3 AOCOK, XBOpoCcTa U ap.; 4 —
30Ha paHHero regocTaBa B akBaTOPUM BOAONPUEMHUKA; 5 — BOAONPUEMHbIA OrofioBOK

370T e cnocob 6bin ucnbiTaH Ha ropoackoM Bogonposogde bapHayna u Ha ogHOM M3 BOA03abopoB T.
Fopbkoro. B oTnnyne oT pacCMOTPEHHOro BhILE 3anaHy B . FOPbKOM yCTaHaBMMBanuM HuXe OrorioBKOB MO
TEYEHNIO pPEeKn, OHU npeacTaBnAlT cobon oaHopAaHyk uenb OpeBeH 6e3 3abpanbHou cteHkn. OgHum
KOHLOM 3anaHb Kpenutcs Ha Gepery HwxXe Oronoeka, a BTOpbiM — B pycrie peku. B Havane nepuoga
nepoobpasoBaHust, Korga Lwyra Haxo4MTCs Ha NMOBEPXHOCTM MOTOKA, OHa yraBnMBaeTcsl 3anaHbio 1 BbicTpo
cMep3aeTcs, 06pasysi CNOLWHOW NeAAHO NMOKPOB.
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Puc. 59. LLlyronepoBasa o6cTtaHoBKa Ha p. JleoHuaoBka y Bogo3abopa NMopoHancka

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

Bo Bcex cnyyasix wyrootbonHasi 3anaHb roTtoBUTCS Ha OGepery M ycTaHaBnuBaeTCs Ha MecTO B
npegnenocTaBHbIvi nepuod. MNpu 3TOM TpaHCNOPTMPOBAHWE €€ K MECTY YCTaHOBKU Ha KPYMHBLIX pekax MoXeT
OCYLLECTBMNATLCA KAaTepoM, a Ha MeSKUX — TPaKTOpOM C MpoTuBononoxHoro 6epera. C obpasoBaHneM
YCTOMYMBOTO fleJocTaBa Ha peke fed BOKPYr 3amnaHu obkanbiBalT M OHa BbiTackmBaeTcsl Ha Geper. B
aBapUMHbBIX CUTyaUMsX B KayecTBe LUYroOoTOOMHbLIX CPeACTB MPUMEHSINTM Takke peydHble cyda (NuxTepsbl),
KOTOpbl€ yCTaHaBMMBanuM nog yrrom K noTOKy BbILLE OFOFIOBKOB MO TeYEHUO peku (puc. 48) n obecneunBanu
TeM caMblM paHHUI negoctas. JTa 3agava MOXeT OblTb pelleHa Takke nyTem nNpuMeHeHus obrnerdeHHbIx
nnotoB (puc. 58).

Ha menkoBOAHbIX pekax LWyrooTbow MOXeT OCyLLEeCTBNATbCS Bonee npocTeiMu cpeacTBamu. Hanpumep,
Ha o-Be CaxanuH HekoTopble BoA03abopbl YCNELIHO 3alyMLLaloT NIeTHAMU U3 XBOPOCTA, BbICTaBNSEMbIMU B
pycne peku HakaHyHe Lwyroxoa. [neTHn pacnonararT nog yriom K NoTOKy, Kak nokasaHo Ha puc. 59, a. Ha
OOHOM M3 3TUX BOO03abOPOB MOCTPOEHA CTALMOHApPHas LIYyrooToonHas xene3obeToHHas 3anaHb (puc.59,
6). Ha GeperoBbix BOOOMPUEMHMKAX B KayecTBe LWYrooTOOMHbIX YCTPOWCTB MOMyT MPUMEHATLCHA TaKke
LUNOpPbI U3 KAMEHHOWN Habpocky, Bo3Bbiwatowmecs Ha 0,5...1 M Hag, MUHUMarbHBIM TOPU30HTOM LUYroxoaa.

Ona npepoTBpalleHns HenpeaBUOEHHbIX LUYroredoBbiX OCMNOXHEHWA Ha Bogo3abopax, CnocobHbIX
noeneyb OonbliON MaTepuanbHbid  yulepd, cregyeT npegycMmaTtpuBaTb COMECT-HOE MpPUMEHEHWEe
HECKOJITbKMX CNocoboB, HanNpMMep LYrooTOONHbIE 3anaHu Ha OrofloBKax COBMECTHO C 3reKTpooborpeBoM u
00paTHOW NPOMBIBKO COPOYAEPKNBAKOLLNX PELLETOK.

OkoHyaTenbHoe pelleHve 3adayn 3awmTbl BO403abOpoB OT LWyronbAa MOXeT ObiTb OOCTUrHYTO Ha
OCHOBE JarnbHenwmnx MUccrefoBaHnn Hambornee CoBepLUEHHbIX CnocoboB 60pbObl C LYronm B codeTaHum C
NPUMEHEHNEM YCOBEPLLEHCTBOBAHHBLIX KOHCTPYKLMIA BOAONPUEMHMKOB ((ODUNBbTPYIOLLME OrONOBKM, OrONOBKM
C BUXPEBLIMW aBaHKkamepamu u ap.).

* %k %

BaXHbIM CpeACcTBOM MOBLIWEHUS HAAEXHOCTU BOAOCHabXeHWst B LEeNnoMm sBnsieTcsd obbeguHeHue
HECKOIMbKMX BOJ03abopoB, B TOM 4WCMEe paHee TMOCTPOEHHbIX WM BHOBb CTPOSILLUMXCH, B €AMHYH0
BOLOXO3SVCTBEHHYIO CUCTEMY ropoda. MI3BeCTHO, Y4TO BO MHOMMX rOpodax, PacnoOfiOXKEHHbIX Ha KPYMHbIX
pekax (Bonra, Kama, Henp, [oH, O6b, TomMb 1 Ap.) 1 umMeloLwmx 60MbLIy0 NPOTSHPKEHHOCTb BAOMb 3TUX PEK,
OencTByeT Heckonbko, mHorga no 20, Bogo3abopoB KOMMYHANbHOTO M MPOMBILLFIEHHONO Ha3Ha4yeHus.
BogonpuemHukn Ha HUX, MOCTPOEHHbIE B pasHOe BpeMs, Kak npaBuio, npeacTaBrieHbl BCEBO3MOXHbIMM
KOHCTPYKLUSIMU, UMEIOT PasnnyHyto Npomn3BoanTenbHOCTb. Pacnonaratotcs Bogo3abopbl Hepeako no o6omm
Beperam pekn n paboTaloT B OTNUYAIOWUXCHA TMAPONIOTMYECKUX ycrosusx. WMHorga opauH Bogosabop
pacnonoxeH B HenocpeacteeHHon 6nusoctu (300... 500 m) oT gpyroro, HO paboTalT OHM MO-pasHOMy —
OOVH YCTOMYMBO, @ BTOPOW C YacTbiMu nepebosmu (Hanpumep, B Xabaposcke, Nepmn n gpyrnx ropogax), u,
Oyayun pasnuMyHON BeLOMCTBEHHOW MPUHALNEXHOCTU, KaXOdbld U3 HUX JKCnyaTupyeTcs o60cobneHHo.
OyeBUOHO, YTO HAOEXHOCTb BOOOCHAOXEHUST MOXET OblTb CYLEeCTBEHHO MOBbILEHA B3aUMHbLIM
pe3epBMpOBaHNEM Takux Bogo3abopos. [py 3Tom fgaxke nNpocTenwunn BogonpuemMHuk (B Buge Tpybuyatoro
OrosioBKa) MOXeT NpeaoTBpaLLaTh KPYMHbIE OCNOXHEHNSI B BOOOCHAOXEHUN.

Hapsgy ¢ noBbileHWEM HaZeXHOCTU BOAOCHabXeHWsi uenecoobpasHocTb 0b6begnMHeHMs Bogo3abopoB
OVIKTyeTCHa Takke €OMHCTBOM MCTOYHMKA AN MHOrMX, MHOrda Bcex, BO-gonoTpebuTenen TOro Mmm MHOro
ropoga wn obuien 3agaden — OGecnepebonHbIM BOAOCHAGXKEHMEM U pauMOHanbHBIM UCMNONb30BaAHNEM



BOAHbIX pecypcoB. [NMpakTukon akcnnyaTaumm Bogo3abopos, Hanpumep, B Bonrorpage, MNMepmu, KpacHosipcke
WU OpyrMx ropofax yxe MnpoBepeHa BO3MOXHOCTb W [oOKa3aHa uenecoobpasHoCTb OObeauHEeHUs u co-
BMECTHOIO WCMOJSIb30BaHUsl BOL03abOpPOB pasnMyHOM BEAOMCTBEHHOMW MNPUHAONEXHOCTU. [1OCTpOEHHbIe
Mexay Bofo3abopamu coeguHUTenbHble TpyOonpoBoabl obecneunnm B3aMMHOE MX pe3epBMPOBaAHNE U yXKe
He OOWH pa3 npegoTBpallany MNpeKkpaweHne nodayn BOAbl B aBapuMHbIX CUTyauusx. 3atpartbl Ha
CTPOMTENLCTBO COEAMHUTENbHBIX TPYOONPOBOAOB HECPABHUMO Masbl OTHOCUTENbBHO pa3mepa yuwiepba ot
OCTaHOBKM BoJ03abopos.

Cos3naHne obbeMHEHHbIX CUCTEM BOAOMNONb30BaHUA TpebyeT Takke COBEPLUEHCTBOBAHWUS yrNpaBreHus
umn. B YnbsiHoBcke, Kanyre, lNckoBe n gpyrmx ropogax B nocrnegHve rogbl NOCTPOEHbI BOA03abopbl
OOLLENPOMBILLINIEHHOIO  Ha3HayeHusl, MepedaHHble B 3KCMiyaTauuid  FOPOACKUM  YNpaBIeHusMm
BOLOMNPOBOAHO-KaHANM3aLUMOHHOIO  XO3sIWCcTBa.  OTOT  OMbIT  3acnyxuBaeT  Oonee  LUMPOKOro
pacnpocTtpaHenusi. OCyLLeCTBNSAETCS pa3BUTME CUCTEM LIEHTPANM30BaHHOIO TEXHUYECKOrO BOAOCHabXEHNSA
ans mHorux npegnpuatiin Mockebl. C aTon uenbto k 1990 r. HameyeHo MOCTPOUTb OOMNONHUTENBHO 15
KPYMHbIX BO403ab0poB O6LLENPOMbBILSIEHHOIO Ha3Ha4vyeHus Ha p. MockBe M OOBECTU UX MPOU3BOAUTESb-
HOCTb OO0 2,5 MIH. M3/CyT. OpHako co3gaHMe TakuMxX CUCTEM He AOMMKHO WCKMYaTb  JIOKanbHOro
BOAOCHabXXeHns npeanpuatui ¢ 6onbinm BogonoTpedneHmem.

B3anmHoe pesepBupoBaHme Bogo3abopoB AaeT BO3MOXHOCTb MOBbICUTb HAAEXHOCTb HE TONbKO NoAauu,
HO u obecneyeHnss Tpebyemoro kKayectBa BOAbl, OCOGEHHO NpM HenpeasuAEHHOM 3arpsi3HEeHUU
BOOOWUCTOYHMKOB. Be3ycnoBHO M TO, YTO B3aMMHOE pe3epBuMpoBaHME BOJ03abopoB LenecoobpasHo u
3KOHOMWYECKN, TaK KaKk OHO [aeT BO3MOXHOCTb YMEHbLUWUTb KONMYECTBO pPe3epBHOro obopynoBaHMS Ha
OTAENbHbIX BOg03abopax 1 UCKIHYMUTb CTPOUTENBLCTBO HEKOTOPbIX COOPYKEHWIA.

MABA V. COXPAHEHUE U YITYYWEHUE KAYECTBA BObl HA BOOO3ABOPAX

CoxpaHeHve K ynydlleHve KayecTBa BOAbl, @ TaKke ee O04MCTKa MMEKT cenyac oblieHapogHoe,
oblerocyagapcTBeHHoe 3HaveHue. [JocTuraeTcsa 3TO He TOMbKO (M HE CTONbKO!) Ha BOAOOUYUCTHBIX CTaHUUSX,
HO M MyTEM peanu3auun BOLOOXPaHHbIX Mep. [1oaTomy yCTpOMCTBO BOA03abOpOB paccMaTpuBaeTcs BO
B3aMMOCBSI3M C 0OLLeN 3agadent CoXpaHeHUst BOAHbLIX pecypcoB. Tak, B niiaHax nepebpocku 4acTu cToka
ceBepHbIx pek CCCP B H6acceriH Bonrn ogHow n3 BaKHbIX 3adad ABMSIeTCS ynydlleHue kavyecTBa BOAbl B
Bonre.

M3BECTHO, 4YTO Ka4yecTBO BOAbl B WCTOMHMKAX BOAOCHAOXEHUst He OCTaeTCA MOCTOSIHHbIM, OHO
M3MEHSAETCS MO Ce30HaM roga, Mecsuam M gaxe no 4vacam cyTtok. O4eBMOHO, YTO U pexum paboThbl
BOA03ab0pOB, UX KOHCTPYKLUSA, TEXHONOMSI 0TOOpa BOAbLI AOMKHbI ObITb B NOAYMHEHHOW hopMe yBSi3aHbl C
KayeCTBOM BOAbl B UCTOYHUKE. CnedyeT 3aMeTuTb, YTO BOMPOCHI YIyYLLEHUsI Ka4yecTBa BOAblI HEMOCPeAcCT-
BEHHO Ha Bogo3abopax COMyTCTBYIOT MHXEHEPHOW MpaKkTMKe Ha BCEM MNPOTSHXKEHUU Pa3BUTUSA CUCTEM
LEHTpPann3oBaHHOIO BOAOCHaOXeHus. [MpuMMeHeHve uUnbTpyoWmnX TKaHEW U necyaHblX (UIbLTPOB Ha
pacTpyOHbIX BOOOMNPUEMHMKAX, (UnbTpylOWwen OOBCHLINKA Ha OronoBkax, YCTPOWCTBO BOOOMPUEMHUKOB B
Tonwe OeperoBbiX anmnoBUAnbHbBIX OTIIOXEHUA (MHMUNbTPAUMOHHbIE BOAO3abophbl) U ApyrvMe MeToabl
YINyJdLIEHMsT KayecTBa BOAbl MpeALlecTBOBANM MPMMEHEHUIO CrneumanbHbiX BOLOOYUCTHBIX COOPYXKEHWMN.
OpHako nNo mepe yBernumyeHusi MOLLHOCTU BOAONPOBOAOB U, CriefoBaTeNbHO, 0TOMpaemblx pacxonoB BOAbI,
pasBUTUS TEXHOMOMMN €€ OYMUCTKM U CO3haHust ANs STOW Lenu chneumnarnbHbIX COOPYXXEHWA ThaBHbIM
npegHasHayeHnem Bogo3abopoB cTaHOBUNOCH obecnedeHne GecnepebonHoro otbopa Boabl U3 UCTOYHMKA,
a ynydllieHne ee KayecTBa MOMHOCTbIO NepeHeceHO Ha BOAOOYUCTHbIE CTaHuMU. MHOroneTHsast npakTuka
aKcnnyaTauum Bogo3abopoB B pasfMyHbIX YCIOBUSAX CBUAETENBCTBYET O TOM, YTO (PYHKLMM OYUCTKN BOALI B
ONpeLEeneHHOM COOTHOLWIEHUM MOryT ObiTb pacnpefeneHbl Mmexgy Bogo3abopamu UM BOLOOYMCTHBIMU
CTaHUMSIMU C OOHOBPEMEHHbLIM MOJTyYEHNEM XOPOLLEro TEXHOMOMMYECKOro N 3KoHOMMYeckoro adcpekta. B
CBSI3N C 3TUM COMOCTaBlIEHME KAYeCTBEHHbIX MOKa3aTenen BoAbl B UCTOUHMKE W Mepen CMecuTenem
BOAOOYMCTHON CTaHUUW LOMKHO OblTb OAHMM W3 MaBHbIX KPUTEPUEB OLEHKM 3pdeKTMBHOCTM paboThbl
Bogo3abopa (Hapsgy ¢ becrnepeboNHOCTBIO Nogayn BoAbl), ONpeaenswmx HageXHOCTb BOOOCHA0XeHUS
KaK B TEXHUYECKOM, TakK N B CAHUTAPHOM OTHOLLEHUN.

PerynvpoBaHne KayecTBa BOAbl Ha Bogo3abopax BO3MOXHO Mpexae BCEero no crnegylwum
nokasaTensam: nnasawLne W BrEKOMble BeLEeCTBa, BOAHblE OPraHU3Mmbl; MYTHOCTb (B3BELUEHHblE
BELLECTBA); coAepXaHne NnaHKToHa; KonnudecTBo BakTepuii; TemnepaTypa BOAbl.

3agava ynydueHus kavecTBa BOAbl Ha Bofo3abopax MmeeT ocobylo akTyanbHOCTb MPUMEHUTENBHO K
panoHam KpawnHero Ceepa, rae CTPOMTENbCTBO M 3KCNnyaTauuMsi BOAOOYUCTHLIX CTaHUWUA KpanHe
3aTpyaHEHbI, B CBA3M C YEM [0 HeJAaBHEro BPEMEHM 30eChb He ObINO CTaHLUMIA OUYNCTKU NMOBEPXHOCTHLIX BOA U
cenyac nmeetcs HebonbLloe ux ymcno. Mo aton npuynHe Ha KpanHem CeBepe OOBOMNBHO pacrnpoCTpaHeHO
BOAOCHa0XeHMe 3a cHeT NPMBO3HOM BoAbl, gocTaensiemon 3a 20...30 km.

Ha CeBepe nOCTpOeHO OOMbLIOE 4YUCIIO MOPCKMX BOO03abOpOB B OCHOBHOM MPOMbILLIIEHHOMO
HasHadeHua. MonbITKM MCNOMb30BaHNA MOPCKOW BOAbl ANA XO3SMCTBEHHbIX uenen, Hanpumep B [eseke,
noka He ganu HagexHbix pesynbrtatoB. CebecToMmMocTb NPUBO3HON BOAblI NPUMEPHO B 4 pa3a HuMXe, Yem
OMNpecHeHHOW. Yalle Bcero peyHyr BoAy Mcnonb3yloT Ha CeBepe mnocre oTCTamBaHusS ee B 3eMIIsiHbIX
OTCTOMHUKAX UN1 NOMMEHHbIX BOAOXpaHunuiLiax n obessapaxunsaHus. Ocoboe 3HavyeHue B 3TUX YCNOBUSX,



yuntbiBasi, 4To npupoga CeBepa nerko ysisBuMa, NpuobpeTaroT BOAOOXPaHHble Mepbl, MO3BOMSHOLMNE
coXpaHuTb MpupoaHoe kavecTBO BoAbl. Hanmpumep, B MaragaHckoh obnactu anvTenbHoe Bpems
obecneunBatoTcs  OnaronpusiTHble CaHUTapHble YCMOBMSI AN HENnocpeACcTBEHHOW nogayu  BoAbl
notpebutensm ¢ Bogo3abopoB Ha p. UynbTvH n ee nputokax (Tennbin, Kiwoanb-Cue-Ha, Tanas v gp.).
KameHuncToe pycrno aTmx pek n BnagatwLwmnx B HAX PyYbeB, POOHMKOBOE MUTAHME U3 MEXMEP3NOTHbIX MOPOA
obecneunBaloT HUYTOXHO Marnyk MYTHOCTb, Cnabyl MuHepanu3auuio u cTtabunbHyto TemnepaTtypy BOAbl
(3...5°C). AHanorn4yHo ¢ aTMM OCyLLLeCTBNAETCS BogocHabxeHue ns npoTtouHbix 03ep Kegposoe, my6okoe,
Xepn, ConbBewir u ap.

1. Acnonb3oBaHue npupoaHbIX hakTopoB ANA coOXpaHeHUs1 KayecTBa Boabl Ha Bogo3abopax

B komnnekce MeponpuaTMA MO 3alnUTe pPeK OT MCTOLLEHWUS M 3arps3HEeHUs BaXkHasd poflb OTBOAMTCSA
3aLUNTHBIM NIECHBIM HacaXAEeHMsIM U eCTECTBEHHbIM Jlecam, npouspacTtalwmm no beperam pek u Ha ux
Bodopasaenax. 3aluTHble necoHacaXneHwus, CcorfnacHo pekoMeHgaumsm MwuHcenbxo3za CCCP [11],
BKITHOYAIOT HaCaXOEHWs Y UCTOKOB PEeK, Ha KOHyCax BbIHOCOB M PEYHbIX OTMENSX, a Takke BOOMb pPeK
(MpupycnoBbie Monockl, co3gjarlmecs M3 OByx-Tpex nosico). [epBbii nosic (GeperoykpenuTernbHbIi)
obpasyeTca nocagkaMmy HECKOMbKMX (Yawle 2...3) psaoB KyCTapHUKOBLIX MB BAOSb MEXEHHOro ypesa Boapbl.
BTopow nosic (apeHupytoLwunin) 3 Tononen n ApeBoBMAHbIX B pasMeLLaloT Ha Mofoce MexXay MEXEHHbIM U
NnaBoAKOBbIM ype3amu BoAbl B peke. TpeTun (NPOTUBO3PO3UOHHLIN) (POPMUPYIOT M3 3aCyXOYyCTONYMBBIX
nopoa M pasMeLLaloT Bbille NaBOAKOBOro ypesa. KomnnekcHoe ocyllecTBreHMe Mep no OxpaHe BOA W re-
copa3BefeHMWI0 NO3BONSIET HE TOMbKO COXPaHWUTb Ka4eCTBO BOAbl MasnbiX PeK, HO U CYLLEeCTBEHHO yNy4luuTb
€ro, 4To 0COBEHHO BaXXHO cenyac Npy MHTEHCUBHON X1MMU3aUMKn 3emneaenms.

Opo3uns nouBbl, pa3mbiB OGeperoB pek, CMbIB C MOMEN OPraHUYeCKUX U MUHepanbHbIX yoobpeHun
(ocobeHHO BOMM3M BOO03abOPOB) COMPOBOXAAKTCSH WM3MEHEHWEM KayeCTBEHHbIX MoKasaTenew BOAbl B
UCTOYHMKE. [MONOXUTENbHBIN pe3ynbTaT 30ecb AalT BOOOPErynvpylllMe mnecHble MoSiocbl B 30HAX
CaHWTaApPHOM OXpaHbl WCTOYHUKOB BOAOCHabxeHust (puc. 60), koTopble, no pekomeHgaumm BHUU
arporiecomenuopaumui, crieqyeT 3aknagblBaTb Ha CKMoHax KpyTmsHonm 6Gonee 2°, a Ha y4vacTkax C
WHTEHCUBHOM BOAHOMN 3pO3nen — K Ha Gornee nonormx CKroHax. TpacCMPOBKY MONIOC OCYLLECTBIAIOT
nonepek CKIOHOB.

Puc. 60. Bogoperynupytouime necHble Nonocbl B 30HaxX CaHUTapHOW oXpaHbl BOAo3abopos
a — necHas norioca c orpaxpgatoLwmum Banom; 6 — To e, C BarloM 1 KaHaBoWM

Bogoperynupytowime necHole nonockl obecneynBaloT 3agepxaHwe MOCTynawLwWwero C npuierawwmx
TEPPUTOPUI XKMAKOrO N TBEPOOro CTOKOB M OKa3blBalOT MENNOPATUBHOE BIIUAHME HA CEMbCKOXO3ANCTBEHHbIE
yrogbs. WWunpnHa nonoc okono 15 m, a mexnonocHeix nonen — 300...400 m. Bogono-rrnoweHne necHbIx
nonoc yeenuumBaetcs B 1,5..2 pasa pacnawkon nouyBbl (2...3 npoxoga nnyra) no HWKHEN rpaHuue
necononocel C OTBanoM Mnacta B CTOPOHy neca. OB6pasyowmnca npyv 3T0M 3eMNSHON Barnuk BbICOTON
0,3...0,4 M noa-npyxuBaeT NOBEPXHOCTHBLIN CTOK, pacnpegenser ero 6ornee paBHOMEPHO MO MoOLWaaAn
Necononockl M Takum 06pa3om yBenuMuMBaeT MoLiaab U NPOAOIBKUTENBHOCTb UHUIbTPaUMK. Ha cknoHax
kpyTuaHoii 3..8° oBBanoBaHWe nyulle NPOW3BOAWUTL COBMECTHO C YCTPOMCTBOM OFPaXAalolinX KaHas,
BbINOSIHAEMbIX C MOMOLLbIO KaHABOKONAaTENEN, XBOPOCTAHbIX 3anpya U T. A.

B onbITHLIX Bogoperynupylomx necononocax BHWW arponecomenuopaumm onucaHHble W apyrue
crnocobbl obecneymBaloT yBenuuenne ogonornoweHna Ha 20...22 %, CywecTBEHHO CHWXalT MYTHOCTb
BOObl, YMyylWwalT ee opra-Hornentudeckne u Apyrme nokasatrenu. Kpome TOro, Takue necomnonochb
CMocoBCTBYIOT MOBbLILLEHWIO YPOXKAWHOCTU CEMNbCKOXO3ANCTBEHHBIX KyIbTYP Ha MpuerakLmx nonsx.

[MpoekTupoBaHe BOAOPEryNMPYOLNX NECO3aLLUTHBIX NOMOC AOMMKHO CTaTb COCTABHOMW YacCTbio MPOEKTOB
30H CaHMTApHOW OXpaHbl MCTOYHMKOB BOAOCHaGXeHus. Hago yunTbiBaTb, YTO CO3OaHWE TaKMx MOMoc Ha
BCEM BOOOCOOpHOM OaccenHe peku (B NMepByto o4vepenb 3TO OTHOCUTCS K ManbiM pekam) obecneuvvnBaeT
Hambonee paLlnoHanbHOe UCNoNb30BaHWE BOAHbIX U 3eMENbHbIX PECYPCOB B MHTEpPEecax BoAoCHabXeHus, a
TaKKe CenbCKOro N NecHOro Xo3sancTea. ACCOPTUMEHT APEBECHbIX U KYCTAapHUKOBBLIX PACTEHUIN, arpoTexHMKa
nocagok onpegeneHsl «BpemeHHbIMU pekomeHagaumammny MuHcenexosa CCCP [11].

Bonblloe 3HauyeHWe Ansi coxpaHeHWs KayecTBa BOAbl B UCTOYHMKAaX MMET feco3alyuTHble NOonochl,
NpenaTCTBYOLUME MHTEHCUBHOMY pa3MbiBy OeperoB, BETPOBOM M BOAHOW 3p03MKU CKIMoHOB. VccnegoBaHus
M. . PsbbllieBa nokasanu, 4YTo necos3awuTHble nonockl wupuHon 30...45 m no G6eperam UctpuHckoro m



Mosxanckoro BoOOXpaHUIMLL, CUCTEMbl BOAOCHabGXeHMs MOCKBbI 3HAYMTENIBbHO O4YMLLAOT MOBEPXHOCTHLIN
CTOK, CHMXasi codep)xaHue B3BeLLUeHHbIX BellecTB Gonee 4yem B 100 pas, ammmaka — B 1,5...2 pasa,
DakTepuanbHoe 3arpsi3HeHne Boabl — B 2 pasa.

YnyJdweHne kadecTBa BOAbl B UCTOYHUKaX TpebyeT He TONbKO MOCadku feco3aliMTHbIX MOSI0C, HO U
BEOEHUS NECHOro X035AWCTBa: BOCCTAHOBIEHNE N pacClUMPEHME JeCoB, OrpaHuyeHme BbipyOoK, ynydlleHve
KaYeCTBEHHOro COCTaBa HacCaXOeHwWn, COXpaHeHuMe TpaBsAHOro nokpoBa w nognecka. [Mpumepom
KOMMMEKCHOro noaxoda MOXeT CMAyXUTb Neco3alimTtHas 30Ha OAHOro M3 UCTOYHMKOB BOAOCHAGXEeHWUS T.
["po3Horo.

MHTepecHble 3KCNEPUMEHTLI MO BIMSIHUIO NIECOB Ha KAa4YeCTBO BOAblI B MCTOYHUKaX Obinv npoBefeHbl B
CLIA. B xoae 3KCNepUMEHTOB YCTAHOBMEHO, YTO Ha 6Ge3necHbIX BogoCOOPHbIX Mowankax B Boge manbix
PeK KOHLEHTpauus Conen Kanbuusi, MarHus, kanus u HutpaToB B 4...5 pas Gonble, a cynbgatos — B 1,5
pasa MeHblle, YeM Ha 3aneceHHbiX. TemnepaTtypa BOAbl BO BTOPOM Cly4ae Hwke npumepHo Ha 7°C.
OTMe4eHo Takke, YTO NecHble MacCKBbl, MPEAOXPaHSAS PEKN OT 3auUNeHns 1 AaBas NuTaTernbHble BeLecTBa
pasnuYHbIM r’MapobUoHTaM, OOMOMHUTENBHO CMOCOOCTBYHOT YIyYLUEHUIO (COXPaHEHU0) KavyecTBa NpUpoa-
HbIX Bo4. Mpn3HaHO HEOOXOAMMbBIM HacaXKOeHUe U COXpaHeHue necosawmnTHbIX nonoc wupnHon 10...30 m
no obomnm Geperam pekx.

BaxHbIM celvac sIBNSETCA COXpaHEeHMe neco3aluTHbIX 30H W, CredoBaTenbHO, KayecTBa BOAblI B
NCTOYHMKaX BOAOCHAbXeHNs1 Ha 0OLUMPHOM, BHOBb ocBamBaeMoun Tepputopun Cubupu n KpanHero Ceepa.
[Ona obecneyeHns BBLICOKOTO KadecTBa BOAbl B CUCTEMAxX BOAOCHAOXEHWA BadKHYl, a Hepeako
onpeenstoLLyto porib UrpaeT Takke CcoxpaHeHne (BOCCTaHOBMNEHNE) NPUPOAHbLIX PaKTOPOB CaMOOUULLIEHMS.
Tak, HeobOblvaHO 4yucTas Bopa o3. bavikan obycnoBneHa Hapsgy C OpyrMMU NpUMpoAHbIMU bakTopamu
XKN3HEOEATENbHOCTBI MENMKUX PadkoB-3NULLYpP, OOUTalOWMX B MOBEPXHOCTHOM CIOE BOAbl. OTWM padku
nponyckatT HEeO4HOKpPaTHO B TeyeHue roga yepes3 cebsa Ganmkanbckyio Bogy, dunbTpys ee. OdeBugHo,
HapyLleHMe 3KOMOrMYecKoro paBHOBECUS, CMNOCOBHOE YXYALIWTb YCIOBUS XU3HEAEATENbHOCTM PayKOB-
anuLyp, HEN3BEXHO MOBMEYET yXyALWEeHNe KayecTBa BoAdbl B UCTOYHMKE U, CriedoBaTenbHO, BbI30BET HEOD-
XOAMMOCTb AOMOSTHUTENBbHON €€ OYNCTKMU.

MN3BecTHO, 4YTO AnuTenbHoe npebbiBaHne OApeBeCHHbI B BOAE YXyALaeT Ka4yecTBO BOAbl, B CBA3WN C YEM
3anpeLLeH cenyac cnnae neca (Kak MOreBon, Tak 1 ninoTamu) Ha OONbLUMHCTBE PEK Halleln CTpaHbl.

Mpn BOAOCHAGXEHUM U3 MNOBEPXHOCTHbIX WCTOYMHMKOB O4YEHb YacTo YMycKaeTCs BO3MOXHOCTb
NCNonb30BaHUA GOMbLLON MOMOXWUTENBHOW PONKN BbICLLUMX BOAHBLIX pacTeHW B (hopMMpOBaHUMN KayecTBa
BOAbl, 0OCOBEHHO B MCKYCCTBEHHbIX BOAOTOKaX. BnnsiHme gaHHoro dhaktopa nogTeepXaaeTca MHOroNeTHUMM
HabnogeHusamn Ha CeBepokpbiMckoM, BonbwomM CrtaBpononsckom n CapaTOBCKOM KaHanax, Ha KaHanax
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 rpaHaMo3HON
nporpammbl NepebpoCcKM YacTu CTOka CUBMPCKUX pek B EBPOMENCKYI0 YacTb CTpaHbl. B Halwewn cTtpaHe u 3a
pybexxom npoBefeHbl DonbLUMEe HaTypHbIE UCCIEA0BaHUA MO YITYYLIEHUIO Ka4ecTBa BoAbl NOA BMSHUEM Kak
€CTECTBEHHOW pPacTUTENbHOCTU, TaK U UCKYCCTBEHHbIX HacaxaeHun (O. . Okcuiok, A. . Mepexko, T. .
BonkoBa n gp.). YCTaHOBMEHO, YTO TPOCTHUK M ApYyrue BbICLUME BOAHbIE PAcTEHWUs akTUBHO M3BMEKaloT U3
BOAbl OMOreHHble BellecTBa, MOBbILLAKT COAepXaHMe KMCNopoaa, 3aTeHSAIT U TeEM CaMbiM CMOCOBCTBYIOT
NMOHWKEHMIO TeMnepaTypbl BOAbI JIETOM.

HabniogeHws, npoBedeHHble Ha aBapuinHOM cbpoce CeBepOKPLIMCKOro KaHarna, BKIHOYaloLero Yetbipe
3apoCLUMX TPOCTHMKOM Kackaga NpPOTSKEHHOCTbl0 80 M KaXAblW, BbISBUIMM CYLLECTBEHHOE CHWXKEHWe
OKMCnSieMoCTN, OakTepuanbHOW 3arpsa3HEeHHOCTM W ApYrMx MnokasaTenen KayecTBa BOAbl, a Takke
yBenuyeHne ee npospayHoctu (tabn. 11). Ans ynyyweHus kavectsa Boabl p. PewH (r. Kpedenba, OPI) u p.
LLinpee (bepnuH) ncnonb3yoT O4YNLLAIOLLYI0 CMOCOOHOCTb KaMblllia O3€pPHOrO.

Tabnuua 11. NokasaTtenu Ka4yecTBa BoAgbl COPOCHOro KaHana

Mecta otbopa  |[1naHKTOH, ilg);pgrmac? KuweyHble Moo3pay- MH.+
npo6 Ha BbIxoge u3| kn/mn nano4ku, B 1 po3p ,\]‘/ ’
CTYNeH! *10° NSIeMOCTb, M HOCTb, CM MrN/n
mr O/n

1-n 5 22,62 55 0,46

2-n 5,3 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

Pa3BuTure BbICLLEN BOAHOW PacTUTENbHOCTU B KaHanax M eCTECTBEHHbIX BO4OTOKAX MOMUMO MPSAMOro
NONOXUTENBHOIO BIMAHUA Ha Ka4yeCTBO BOAbl AaeT [OMNONHUTENbHbIM 3dhdekT. 3akpenndas pycrno wu
NPensTCTBYS ero pasmbiBY, pacTUTENbHOCTbL NpefoTBpaLlaeT TeM CaMbiM BOAY OT MOBTOPHOrO 3arpsi3HeHus!.
Bce aTto noaTBepxaaeT Lenecoobpa3HOCTb CO3AaHNs crneumnanbHbix 6MonnaTo Ha kaHanax — MCTOMHUKax
XO3ANCTBEHHO-MUTLEBOrO BOAOCHAOXEHUA WM NPUPYCMOBLIX BOOOOXPAHHBLIX MOSIOC HA €CTECTBEHHbIX BO-
JOTOKax.

KomnnekcHbIn noaxod kK npobrnemMe coxpaHeHus 1 yny4lleHus kadyecTBa NPUPOLHbIX BOA cenvac, Korga



NPUHATBI KOAEKChl 3aKOHOB 06 OXpaHe BOA, U NEecoB, ABMNAETCA BOMMOLIEHUEM B XWU3Hb NPUPOAOOXPaHHBIX
Mep C KOHKPETHbIM HapOAHOXO3ANCTBEHHBIM 3¢hpEeKTOM — COKpaLLEHNEM PacXOA0B Ha OYMCTKY MPUPOAHBIX
BOO, ANs XO3AWCTBEHHO-MUTHLEBONO BOAOCHAGXKEHUS C OAHOBPEMEHHbIM MOBBILEHWEM HaOEeXHOCTU
obecnevyeHnsa KauecTBa NMTLEBOW BOAbI.

2. CoxpaHeHue KayecTBa BoAbl Ha Bogo3abopax u3s ManogeouTHbIX MICTOYHUKOB

CoxpaHeHne BOAHbIX pecypcoB, NpefoTBpalleHue 3arpsi3HeHUs MOBEPXHOCTHbIX M MOA3EMHbIX BOA
0c0o00 BaXXHOe 3HayYeHMe MMEKT Ha ManogebuTHbIX MCTOoYHMKax (Manbix pekax). BogocHabxeHve w3
ManofebnTHbIX MNOBEPXHOCTHBLIX WMCTOYHWMKOB (OCOGEHHO B MNPEAropHbIX W TOPHBLIX panoHax) WumeeT
cneundurky B TexHomrormn 3abopa BOAbl U B ynydleHun ee kadecTBa. OOycnoenvBaeTcs 31O GonbLUOW
HEpPaBHOMEPHOCTbIO MOBEPXHOCTHOIO CTOKa, OOWMAMEM [OHHbIX M B3BELUEHHbIX HAHOCOB, PE3KUMMU
KonebGaHnsiMM MyTHOCTW BoAbl 1 Op.

MonoxeHne Hepedko ycyrybnsieTcss oTpuuaternbHbIMU NMOCNeaCTBUSAMU aHTPOMOreHHOro BO34ENCTBUS:
Bbipybka neca B GaccerHax Bogocbopa, necocnnae, pacrnaxvBaHue 3emernb U T. A. (YensbuHck, AHxepo-
CypmyxeHck, PybuoBck 1 ap.). VimeeTcst MHOrO NOMNOXMTENbHBIX MPMMEPOB, KOrga oxpaHa BOAHbIX MCTOYHUKOB
OT 3arpsA3HEHUs1 CTaHOBUTCHA COCTABHOWM YaCTbH, OCHOBOW OCYLLIECTBIIEHUSA KOMMMEKCHbBIX NMPUPOAOOXPaHHbIX
mMep (Bogosabopbl BrnagueocTtoka, lNMpo-konbescka-Kucenescka, MposHoro, Hosopoccuiicka, CBepanoscka,
Ydbl 1 ap.), NO3BONAOLWMX ONpeaennTb pauMoHanbHbIA NOAX0A K peLleHunio 3agadn BOAOCHabXeHus B
KomMnrekce obLen npobrnembl oxpaHbl OKpY>KatoLLEeN NPUPOSHON cpeabl.

lMpumeHeHMe Ha ManogebUTHbIX UCTOYHMKaX OBLLEMNPUHATLIX B HacTosllee Bpems MeTogoB oTbopa
BOObl WU €€ O4YMCTKM COMPSPKEHO C OOnMbLUMMKW KanuTanbHbIMK 3aTpatamMuM M Npyu 3TOM He Bcerga
obecneunBaeT TpebyeMyd HaQEXHOCTb BOAOCHAOXEHMS Kak B OTHOLUEHMU KOMWYECTBa, Tak M KavecTsa
Boabl. [loaTBepxaaeTca 3710 MHOMMMM MpMMepaMmn M3 NMpakTukM BogocHabxeHus Ha Kaskase, B CpegHen
Asum, Ha KpaiiHem CeBepe, Kamuatke, CaxanuHe n gp. O4yeHb YacTto ManogebuntHble paHee Ncnornb3yemMble
WCTOYHMKKN, ecnn He nokpbiBaloT daxe 50 % BogonoTpebneHvs, He npuHMMAalOTCA B pacyeT npu
MPOEKTMPOBaHUM  HOBbIX UMW  paclUMpeHWM  OEWCTBYHOLUMX  CUCTEM  XO3ANCTBEHHO-MUTLEBOIrO
BogocHabxeHus. [MpuBneyeHne KPymHbIX BOAOMCTOMHUKOB, YKPYMHEHWE  TONOBHbIX  COOPYXKEHWN
BOJONPOBOAOB BMOMHE OnpaBAabiBaloT cebsd, ecrnv OHWM Hapsily C 9KOHOMWYHOCTBHO MPOEKTHBLIX pPeLUeHni
obecneunBaloT Takke TpebyeMylo cTeneHb HadeXHOCTU BoOoCHabxeHusa. Ho gaxe M B 9TUX cnydasx He
OOIDKHA MCKMoYaTbCsA BO3MOXHOCTb MCMOMb30BaHMA ManogebuTHbIX MCTOYHMKOB B Ka4eCTBE OCHOBHbIX UM
pesepBHbLIX. ITO NOATBEPXKOAETCA NPAKTMKOW 3JKchnyaTtauum soaonpoBofoB B OpmkoHukuase, [po3HoM,
HepbeHTe, NopHO-AnTancke, NeTponaenoBcke-Kamyatckom, KOxHo-CaxanuHcke 1 MHOTUX OPYTUX.

OnbIT UCNOMb30BaHNS MasbiX MCTOYHUKOB CO BCEW OYEBUOHOCTLIO JOKA3blBAET BO MHOIMMX Crydasx, 4Yto
bornee uenecoobpasHa He o4MCTKa BOAbI, 3abMpaemMon U3 yxxe 3arpsi3HEHHOrO UCTOYHMKA, a MakcumarnbHoe
NCMNoMb30BaHMe NpUPOAHbLIX (DAKTOPOB COXPaHEHWs U yIy4dlleHWs KavyecTBa BOAbl B BOAOTOKAaX M BogoemMax
Ha4YMHas OT MX UCTOKOB, OCYLLIECTBIEHME KOMMIIEKCa BOAOOXPaHHbIX MEP, BKMOYasd CO34aHue 3anoBedHbIX
30H BOOOMOMb30BaHWs, M60 CoXpaHeHne NPUPOLHbIX Ka4eCTBEHHbIX NokasaTtenen Bogbl 6onee 3kOHOMUYHO,
YyeM uxX BOCCTaHoBreHune. IMeHHO hakTop coxpaHeHus BOOHbIX peCypcoB B psge CriyvyaeB crtan onpepe-
nalwmMMm B pasmelleHun npomnpeanpuatun (Tomck) mn xunon 3actpourku (MaragaHn). Takonm nogxon
MONMHOCTBID CcOrnacyeTcsa C ganbHEWUM paclUMpEHVEM MPUPOSOOXPaHHbIX Mep B Hallenh CTpaHe,
HameyeHHbIX XXVI cbesgom KMNCC. OgHUM M3 NONOXUTENbHbLIX NPUMEPOB COXpPaHEHUs KayecTBa BOAdbl B
NCTOYHMKaX sBnsieTcss YepHopeyveHcknin Bogo3abop Ha p. Ou-lleyna (OBoviHon pogHuk) B r. Mpo3Hom. B
KOHCTPYKTMBHOM W TEXHOJIOTMYECKOM -OTHOLUEHUM BOA03abOp OTNMYAETCA MPOCTOTON WUHXEHEPHbIX
peleHnii, obecneunBaroLlel, OQHAKO, OOCTAaTOMHO BbLICOKYHD CaHWUTAPHO-TUIMEHUYECKYID U TEXHUYECKYHO
HaeXHOCTb BOOOCHabXeHus:: NpocTeilas noasemMHas 3anpyda B pycre peku, beperosoro tuna, Boga u3
KOTOpbIX N0 TpybonpoBoAam OTBOAMTCS B 06LLy0 BOAOCOOPHYIO Kamepy, XNIOpUMpyeTcs 1 Bbille 3anpyabl B
10 M pa3smelLeHbl TP BOAONPUEMHUKN. Janee caMOTEKOM NOoJaeTcd noTpebutensam Ha paccTosiHue bornee
5 km (puc. 61). MNMnotnHa co3gaeT HeboMbLIOW NOAMNOP NOAPYCIOBLIX M MOBEPXHOCTHbLIX BO4 U TEM CaMbiM
obecneynBaeT CoCpeaoTOYEHHbIM X O0TOOop. Kaxabii n3 BOAONPMEMHMKOB NPeAcTaBnsieT coOOM LWaxTHLIN
Kornogey, gvameTpoMm 2,2 M C BOAOMNPUEMHBLIM OKHOM, MEPEKPbITbIM COPOYAEPKUBAKOLLEN PELIETKON, U C
BOAONOABOAAWMM NOTKOM. JIOTOK MMeeT AnMHy 6 M M nepeMeHHoe (Cyxatoweecs K BOAONPUEMHUKY)
ceyeHne. Ha nogxoge Kk BOOOMPMEMHMKAM PYCIOBbIA MOTOK MEPEKpPbIT COPOYAEPXKMBAOLMMUN CETKAMMU.
MocTosiHHOE HabniogeHne, nepuoaMyeckas OYMCTKA CETOK WM pelleToK npegoTBpallaloT nonagaHue
nnaBaloLLMX BeLecTB B BOAONPOBOAHYIO cucTeMy. MIHTepeceH AaHHbIN BO403abop He TOMbKO MPOCTOTON
KOHCTPYKTUMBHBIX WM  TEXHOMOrMYeCKUX pelleHur, HO npexae BCero BOOOOXPaHHbIMW — Mepamu,
obecneunBaloLLMMM HaJEeXHOE COXpPaHEHUEe KavyecTBa NPUPOAHbIX Bog Ha ypoBHe NOCT 2874 — 82. Becb
BogocOopHbIN BacceriH p. Ou-llleyna BkmoyeH B BOGOOXPaHHYK 30HYy Bogo3abopa. CoopyXeHun u gopor B
3TOW 30HE HET, NPMPOAONONb30BaHME NOMHOCTLIO NOAYUNHEHO LENSAM BOOOCHAOXKEHUS.



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

1 — 3anpyaa (6appax); 2 — Bogoc6opHbIN
konopeuy; 3 — camoTeuHble TpybonpoBoabl; 4
— beperoBble BogonpueMHble Konoaubl; 5 —
copoyaep-xuBawlLyme CeTKMW; 5 —
BOAOCOOpHbIe 6Oopo3abl B annioBUanbHbIX
OTNIOXEHUAX; 7 — NMPOMEXYTOYHbIE NNOLWAaaKu
(xapTbl) ¢ TPaBAHLIM NOKPOBOM
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Peuka [Ou-lleypa mmeeT popHukoBoe mnuTaHue. MHoOroumcrnieHHole poaHukM (AnAbIHCKME KIH4M) C
COCPEAOTOYEHHBIMU U pacCcpefoTOYEHHbIMM BbIXOA4aMW MOA3EMHbIX BOA Y MOOHOXWUA COMok obpasytoT
yeTblpe py4vybs C MWHMMarbHbIM CyMMapHboiM cTokoM 6onee 100 ThIC. Ms/CyT. Py4bn npotekalT B
3aneceHHbIX U MOKpbITbIX TpaBou noxbuHax. MyTb npobera Bogbl OT Hanbonee yganeHHbIX KYen Oo
BOAOMPUEMHUKOB OKono 3,5 kM. [Npn OTCYyTCTBUM OCaZKOB MOBEPXHOCTHbIN CTOK [Ou-lleyabl 3HauMTenbHO
cokpallaeTcs, a Aebut Bogosabopa obecneyrBaeTcss B OCHOBHOM NMOAPYCMNOBbIM CTOKOM B anmoBuanbHbIX
OTNOXeHusAX. BbIxodbl pPOOHUKOB, Py4YbW, PYCrO CaMOW PeYKM TLATeNbHO MpoYMLIalT, Tak 4TO Mo-
BEPXHOCTHbIE BOAbl HA BCEM MyTU OT POOHWKOB A0 BOAONPUEMHMKOB UMEKOT KOHTAKT TOMbKO C anmBu-
anbHbIMW NECYAHO-TPaBUN-HBIMU OTIIOXKEHUSMU M HE NPEeTEeprneBalT HMKAKOro 3arps3HeHusi. B 3oHax pac-
CpenoTOYMEHHOMO BbIXOA4Aa MOA3EMHbIX BOA BbINOMHEHA CeTb BOAOCOOPHBIX M BOAOOTBOAALWMX OOpo3f,
nnowagkM Mexay KOTopbiMM (KapTbl) MnponanbiBalT Ans NpefoTBpalleHus 3arpsisHeHus BOAbl Mpu
OTMMpaHUKM 1 neperHnBaHum Tpas. Becb 6accertH Bogocbopa nnowaabto okorno 400 ra noKpbIT NIMCTBEHHbIM
necom C rycTtbiM MOAMECKOM U CMSOLUHbIM TPaBsHbIM MOKPOBOM. B Takux ycnoBusix gaxe A0XOEeBOW MNO-
BEPXHOCTHbIA CTOK He co3aeT O0mMbLUMX NMOTOKOB, HE BbI3bIBAET 3P0O3MM MOYBbI U HE NPUHOCUT B UCTOYHMUK
CYLLLECTBEHHbIX 3arpsi3HEHNN.

CaHuTapHo-anuaemMuyeckasl HafeXHOCTb BOOOCHAOXEHMS B [aHHOM Ccriydae mnpolwna AnUTENbHYo
npoBepky, Bogo3abop AencteyeT okono 50 net. KoHTponb kayecTBa BOAbl 34eCb OCYLLIECTBMSAIOT NOMUMO
0ObIYHbIX NTabopaTopHbIX METOAOB Takke OuoTecTMpoBaHueM. B akBaTtopum Bogo3abopa M Bbile MO
TEYEHUIO OT BOAOMNPUEMHUKOB MOCTOSAHHO Haxogutca 20..30 ocoben crtepnsgu. OTgenbHble ocobwu
NPUCYTCTBYIOT Oaxe B BOAOCOOpHOW kamepe. KOHTpOmnb 3a MX COCTOSIHUEM M MOBEOEHWEM MO3BONSeT
CBOEBPEMEHHO YCTaHOBWUTb HenpeaBuAEHHOEe 3arpsi3HeHue UcTovHuKa. CebecToMmocTb BOAbl HA 3TOM
Bogo3abope B AeCATKM pa3 MeHbLUe, YeM Ha TpagULUMOHHBIX OTKPbITbIX BOA03abopax C BO4OOYUCTHBIMM
CTaHUUSAMMN.

a —  CUTyauuoOHHbIN
f nnaH; 6 — BOAOOYMCTHOM
6nok; 1 — BOAONPUEMHUK C

3 peweTkon Uu CceTkon; 2 —
Wn3-punbTp; 3 —
/’ﬂ TpyGonpoBoa nogayun oum-
1 LEeHHOMN BOAbl; 4 —_

cobpocHon KaHan; 5 —
perynstop ypoBHA BoAbl; 6
— dwunbTpylowas 3arpyska;
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T T 7 — OpeHaxHble TpyObl; 8 —
\ “;J 7 { Bogoc6opHas kamepa; 9 —
u / M § ceTyaTtoe nepekpbiTue
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Puc. 62. Bopmoszabop c ¢punbTpyrOLWMM BOOAOOYUCTHLIM YCT-
pPOMCTBOM Ha MENMKOBOAHOM UCTOYHMUKE



AHanornyHeln BoAoO3abop AeWCTByeT B CUCTEME rpynnoBoro Bogonposoda and [depbenta m noc.
HarectaHckne OrHm (puc. 62). OToT Bogo3abop MMeeT HEKOTOPOE OTNMYME OT paccMaTpyMBaeMoro Bbille
Bodo3abopa B 4YacTu YCTpPoOWCTBa BOAOMPUEMHMKOB, KOTOpblE MPEACTaBnsiOT Ccobon  OTKpbITbiE
BOOOMPUEMHbIE KaMepbl — LUMO3bl, 3anofiHEHHbIE TrpaBuem. 1o OHy BOAOMNPUEMHbBIX KaMep YITOXEHbI
nepcopupoBaHHble TpyObl, 3aKkaH4YMBalOLIMECA B BOAOOTBOAsLIEN Kamepe. Boga M3 MHOrOUMCIIEHHBIX
POOHMKOB W pyyYbeB MOCTynaeT B BOAONPUEMHMKW, MNPOMAS COPOYAEPKUBAIOLWIME PELUETKU U CETKM,
UNbTpyeTCcss 4Yepes3 rpaBUMNHYIO 3arpysky W, Kak B MNpegblayleM criydae, camMoOTeKOM nojaeTcsa mno-
Tpebutenam.

HanbHenwee pasBuTMe 3TMX [OBYX BOA03aOOPOB OCYLLECTBMSIETCA C MPUMEHEHUEM CKBaXWH U
MCNoNb30BaHMEM NOA3EMHbIX BO, HKENeXallx BOAOHOCHbIX NNacToB.

MpuBeLeHHbIE NPUMEpPBLI NOATBEPXKAAIOT Lienecoobpas3HOCTb U NPaKTUYECKYD BO3MOXHOCTEL COXPaHEeHUs
N ynyylleHusl KayecTBa BOAbl HEMOCPEACTBEHHO Ha BOAO3abopax U3 MOBEPXHOCTHBIX UCTOYHMKOB. Takas
BO3MOXHOCTb  JOCTUraeTcd TOSIbKO MpU  KOMMJIEKCHOM  OCYLUECTBIIEHUM MPUPOLOOXPAHHbIX  Mep,
HanpaBIIEHHbIX HA COXPaHEHNE BOOHbIX PECYPCOB.

OnuncaHHbIN NPUHUMN BOAOCHA0OXEHNST MOXET LUMPOKO MPUMEHATBCS BO BHOBb OCBaMBaEMbIX panoHax
Halleln cTpaHbl, rae TpebytoTca HebomnblIMe NO NPOM3BOANTENBHOCTM COOPYXEHUS, MPOCTLIE B YCTPOWCTBE,
HO [OCTATOYHO HaAEXHble B SKCnyaTauum.

Ecnn B aHanormyHbix ycrnoBusix He gocTturaetcsa kadecTtBo Bogbl no NOCT 2874 — 82, Bogosabopbl
AaHHOro TMMNa MOryT paccMaTpMBaTLCS Kak COOPYXKeHWsI NpefBapUTENbHON OYUCTKM BOAbI.

3. HekoTopble 0COGEHHOCTU yCTPOMCTBA M 3KCMiyaTauuum BoAo3abopoB C y4eToOM YryulleHuA
KayecTBa BOoAbl

3apgadyy nonyyeHus ¢ Bogo3abopa BOAbl BLICOKONO KavyecTBa CrnefdyeT paccMaTpuBaTh B TpeX acrekrax:
rMOpPONOrM4YeCcKoM, KOHCTPYKTUBHOM Y TEXHOSOMMYECKOM.

'vaponornyeckme akTopbl OKa3biBalOT onpedenstollee BO3OeNCTBME Ha CoAepKaHne B3BELLEHHbIX Be-
LecTB B OTOMpaemMon Bode, UX OOIDKHbI yYMTbIBaTh ele Ha cTagun Bbibopa UCTOYHMKA BOOOCHAOXKEHMS.
M3BeCcTHO, 4TO MHOrMe KOMMyHarbHble BOOOMPOBOAbI WMEKT OBa, a wHorga un bornee WCTOYHMKOB
BogocHabxeHus. KOHTpomnb kadecTBa BoAbl B UCTOYHWKE M B3aMMOCBSA3b PEXUMOB paboTbl Bogo3abopos
OaloT BO3MOXHOCTb B onpegeneHHoe Bpems oTbupaTb Body U3 UCTOYHMKA C 6onee BbICOKMMU KavyeCTBEHHbI-
UM nokasatensamu, obneryas Tem cambiM MOCNEdYHLLY0 €e OYMCTKY W COKpallasi pacxop peareHToB.
BrnnaHue rugponornyeckux ¢akTopoB Ha KayecTBO OTOMpaemoln BOAbl B KaXOOM KOHKPETHOM WMCTOYHMKE
OOIMKHbI y4MTbIBaTb NPU BbIOOpe CTBOPA M TOYKN pasMelleHns Bogo3abopa B JaHHOM CTBOpeE.

PacnonoxeHvne BOAONPUEMHUKOB (MM BOLOMNPUEMHbBIX OTBEPCTUI), X YCTPOMCTBO C YYETOM AMHAMUKU
PYCroOBOro notoka 1 3aKOHOMEPHOCTEN TPaHCMOPTMPOBaHNS HAHOCOB NMO3BOSAIT HE TOMBKO NPeaoTBpaTUTL
nepebon B paboTte Bogo3abopa, O YeM TOBOPUIIOCH Bbile, HO W oOOecneynTb MOSyYyeHue BoAbl C
MUHUMarbHbIM COOepXXaHuem B3BeCuM M nnaHkToHa. C 3TOM TOYKM 3peHus crnedyeT OueHuBaTb Mnpexae
BCEr0 MECTO pacnofiokeHus BOAOMPUEMHMKA Ha BbIOpaHHOM y4dacTke pekun. BorHyTein Geper pgaet
npeMMyLlecTBa He TOMbKO B OTHOLIEHWW ryOuHbI NOTOKa, HO M kayecTBa 3abupaemown Bogbl. OgHako
BCTpeYaloTcsa elle criyyau, korga Ha Bogosabopax, pacnonoXeHHbIX Yy BOrHyToro 6epera, npyu Hegoyyete
rmgponorundeckoro dakropa HabnwogaeTca obunbHOe BOBNEYEHNE HAHOCOB, 3aTpyaHSALWEee OYNCTKY BOAbI
(Bonrorpag, Xabaposck, bapHayn v gp.).

Tak, BOOONPUEMHUK HA OOQHOM M3 BOA03abopoB 13 p. AMyp, pacnosoxeHHbl Ha pacctosHun 6onee 200
M oT Bepera 13 ycrnosusa obecneyeHns Hy>XHbIX rMyOuH, oka3ancs B Noyioce TPaHCNopTMpPOBaHMSA HAHOCOB.
PekoHcTpykuusi Bogosabopa C npubnukeHnem BogonpuvemHuka Kk Oepery (3a npegenbl rpaHuubl
TPaHCMOPTUPOBAHMSA HAHOCOB) MO3BOMWMMA CYLECTBEHHO 0O6nerynTte paboTy BOLOOYMCTHOW CTaHLUMW.
Hanuuve HeckomnbkMx BOAOMPUEMHMKOB Ha OaHHOM BoAdo3abope no3BonseT MaHeBpupoBaTb 3abopamu
BOAbI MO Ce30HaM roga.

Ewe 6Gonee CnoxHO pewwuvTb BOMPOC PacrofioXeHWs BOAOMNPUEMHMKA B 6e30MacHON B OTHOLUEHWM
HaHOCOB 30HE Ha BOAOXPaHWNMLax.

[na manbix Bogo3abopoB npocTenwero Tmna (pactpyOHble OrofioBkM) 3aMeTHbI adhhekT ynyylleHust
KayecTBa BOAbl JaeT pacrnorfioXeHne BOOOMNPUEMHbIX OTBEPCTUI (pacTpyba) NpoTuB TedeHusa peku (yron
oTBOAa peyHoro notoka a = 0°). TakMe BOOOMNPUEMHWMKN MPUMEHSIOT Ha FOPHbLIX pekax C pacyeToM
NCMNOMb30BaHUS MHEPLMOHHBIX CUIM NOTOKA, AAlOLWMX SKOHOMUIO SHEPrMU Ha NoabeM BoAbl. HO BaXxxHO U TO,
YTO MHEPLMOHHbIE MOABEMHUKM NyLlle APYrUX 3alliyLleHbl OT nonagaHus B HUX HaHocoB. 1o aaHHbiM A. E.
Be-naHa [4], npy a = 0° KONMUYECTBO HAHOCOB, BOBIIEKAEMbLIX B CaMOTeYHble TpyObl, YyMeHbLUAeTCsl B
cpenHem Ha 40 % no cpaBHEHMIO C UX KONTMYECTBOM MPU NEPNEHANKYNAPHOM NMOTOKY PacnofioXKeHUM OKOH (a
= 90°). Obsi3aTenbHbIM YCMOBUEM MPU 3TOM SBNSAETCA MPEBLILEHNE CKOPOCTU PEYHOro NoToka M, Hag
BXOZAHOW CKOPOCTbIO BOAONMPUEMHMKA Vg, T. €.

[axxe ecnn MecTo pacnonoXeHus BOAOMNPUEMHMKA BbIOpaHO BEPHO, 6ONbLUON SONONTHUTENbHLIN 3hdeKT
yny4ylleHns KadecTBa BOAbl MOXeET AdaTb MaHeBpuMpoBaHWe OTOOpOM MO rNyOGuHe MOoTOoKa: BbIWE K
NOBEPXHOCTM — 3UMOMN, C Bonbluen rmybuHbl — B nepuog nasogka. NMpn aTom BaxkHO obecneunTb 3abop
BOAbl B TOM TOYKe, rAe KayecTBO ee Haunydwee. [JOCTUYb 3TOMO MOXHO MNPW HanNMuum BOZOMPUEMHbIX



OTBepCTI/IVI Ha HECKOJIbKMX YPOBHAX OnepaTtMBHbLIM KOHTPOJMIEM KadYeCTBa BOAbl, a TaKxXe aBToOMaTU4eCKom
CBSI3bl0 CUCTEM HabMIOAEHUS 3a KAYECTBOM U ynpasrieHnem BoAONpPUEeMHblI MU OTBEPCTUAMMN.

Puc. 63. BopgonpuveMHbIH OrofioBOK C
HansiaBHOM 3anaHblo

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

Hanpumep, Ha Bopgo3abope w3 BogoxpaHunuwa [atyeT (cuctema BopocHabxeHusi JloHOOHaA)
BOOOMNPUMEMHUK UMEET pPacrofoXeHHble Ha pa3Hov rnybuHe OkHa, OTOOp BOAbl 4epe3 KoTopble
perynupyeTtcs ¢ nomowbio OBM B 3aBUCUMMOCTM OT MokKasaTenen kavyecTtBa BOAbl Ha pasHbIX riybuHax.
Bnarogapst aToMy JOCTUrHYT 3abop BoAbl C HAWUMYYLWMMK NOKa3aTensiMn no MyTHOCTMU, LBETHOCTU, NIlaHK-
TOHY W PacTBOPEHHOMY KMCropoay.

LlenecoobpasHocTb M3MeHeHus1 rnyOGuHbl OTOOpa B Mpouecce 3aKcniyaTtauMnm Bodo3abopoB AMKTYeTCS
CTpeMIIEHNEM MONyYnUTb BOAY HE TONbKO Dofiee BbICOKOrO KayecTBa, HO U ¢ Bonee HM3KOM TemnepaTypou
netom. Ha MHoOrmx Bogoemax npoucxoaut TemnepaTtypHas ctpaTudukaums ¢ bonee HU3KOM TeMmnepaTypon
BOoAbl B npugoHHoM crioe. OT6op BOAblI U3 MPUOOHHOIO CIOsi MOXHO 0DecneynTb YCTaHOBKOW Ha OrofoBKE
(pnc. 63) BpemeHHON 3a-OpanbHON CTeHKM (HanmaBHOWM 3anaHu). bonblune uccrnegoBaHusa no otbopy Boabl
n3 cTpatnduumMpoBaHHbIX BOAOEMOB BbinosiHeHbl A. . ABepkneBbiM, . A. 3ababypuHbimM, U. A. ButpeLuko
n gp. [10, 16]. CBs3b OCHOBHbLIX NMapameTpoB 00MacTM nNUTaHua Bopo3abopa B AaHHOM Ccryyae ornpe-
JensieTcsa cnegyoLlen 3aBUCMMOCTBIO:

helH = f, (Ft"); Fr* =V Fr';

Fr’ = v/ geH = q%/geH, (1)

roe Fr' — nnotHocTHoe uncno ®pypa; h, — rnybuHa HWXKHero crnos obnactv nutaxus; H — nonHas
rnybuHa Bogoema y BoAOMNPUEMHMKA; V — CPEOHsIi CKOPOCTb NMOTOKa B NITOCKOCTM 3abpanbHOW CTEHKN; @ —
yOenbHbIA pacxod BodooTOOpa B TOW Xe nnockoctu, g = Qp/l; g — yckopeHue cunbl TskecTn; Qg —
npon3BoaMTENbHOCTE Bogo3abopa; | — anvHa 3abpanbHOM CTEHKW; € — OTHOCUTENbHAsA NMIOTHOCTb BOAbI:
e= (p2 — p1)/p2 — = Ap4/p2 (p1 P2 — CpeOHEB3BELUEHHbIE 3HAYEHWSI MITIOTHOCTM BOAbl, COOTBETCTBEHHO B
BEPXHEWN N HWXKHEW 30Hax NUTaHus).

PaccnoeHve notoka B BOOOMPUEMHWMKE MOXET npoucxoguTb npu Fr'<Fr",, (rme Fr', — kputnyeckoe
3Ha4veHue vncna Ppyaa; no pasnuyHbIM uccnegosaHmam Prkp — = 0,28...0,325).

3agaBasicb uUenbio 3abpaTtb Bogy M3 MPUOOHHOrO crios ¢ Gonee HuM3kon Temnepatypon t; npu
cpenHeB3BELLEHHOW TeMnepaType Bbille rpaHuubl pasgena crnoes f; U HWXKe 3Tol rpaHuupbl t2, onpegenuvs
OTHOCUTENbHYK MNMOTHOCTb BOAblI €, MOXHO YCTaHOBWUTbL COOTHOLLUEHWEe pacxofoB Qi n Q, NMOCTynaroLmx
COOTBETCTBEHHO M3 BEPXHEN U HVXKHEN 30H NUTAHUSI:

K=QJ/Q; = (t; — te)/(te - 1,).

Ha ocHoBe akcnepumeHtoB W. A. 3ababypvH [16] onpegenun 3HAYeHUS KOHCTPYKTUBHBLIX U
TEXHOJMOMMYECKMX NapaMeTpoB 3abpanbHON CTEHKU B Auana3oHe nameHenus K 0,58...10 (tabn. 12).

Tabnuua 12. MapameTpbl pa6oTbl 3a6panbHON CTEHKU

K=Q,Q; Fr" hg/H Pacxon, %, Qg dh/hg,=hg/hgy-1
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 0,6 224 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 U gnvHy 3abpanbHon cTeHkm | = Qg/q.

PasymeeTcs, npumMeHeHuo 3abpanbHOM CTEHKU OOSMKHO MpeawecTBOBaTb M3yveHue TemnepaTypHOro
pexunma BOoAbl B UCTOYHUKE MO Ce30HaM roaa. 3a6paanble CTeHkn nossonsaoT CyLWeCTBEHHO CHU3UTb
BOBJ1e4YeHne NiaHkToHa B BOAONPUEMHUKN.

lMpakTuKon akcnnyataumm n B pesynbTate nccrnefoBaHns onpeaenunucb Tpu HanpasneHus ynyydlleHus
KayecTBa BoAbl Ha Bopo3abopax: MpPUMEHeHWEe cneumanbHbiX BOLOMNPUEMHUKOB, BbIAENSOLWMNX YacTb
B3BELLEHHbIX BELLECTB HEMOCPEACTBEHHO NpW oTOOpe BOAbI, (hMNbTPOBaHME BOAbI HA BOLOMNPUEMHUKAX;
ocaxxaeHne B3BECU B MOMMEHHbIX OTCTOMHMKAX-BOAOXPaHUIULLAX.

Puc. 65. 3aBucumMocTb BOBNEKaemMbiX B
BOA03abop B3BeLeHHbIX HAHOCOB
1, 2 — cOOTBeTCTBEHHO AN OObLIYHOro u
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N3meHeHMe KOHCTpYKUMM BOOOMPUEMHMKOB, KaK MNpaBWUrio, MeHSeT W TexHomnorvio otbopa BoOAbl,
cregoBaTternbHO, BIUSIHNE KOHCTPYKTUBHBIX U TEXHOMOMMYECKUX hakTopoB Ha KayecTBO OTOMpaeMon BoAbl
HaJo paccMmaTpuBaTb BO B3aMMOCBS3MU.

B nocnegHee Bpemsi paspaboTaH psg HOBbIX TWMOB BOT AOMPUEMHbIX YCTPOWCTB, WMEIOLLMX
CyLleCTBEHHblE NMpeumMyLLecTBa B OTHOLLEHUN KadecTBa 3abvpaemon Boabl. pexae Bcero ato OTHOCUTCS K
Bogo3abopam CUCTEM MppurauMm Ha FOpHbIX U MPeAropHbIX pekax C OBuMbHbIMU AOHHLIMW HaHOCaMMU,
nccnegosaHHeliM H. ®. laHenunen. OHM cpaBHUTENLHO PEAKO NMPUMEHSIOTCA B KOMMYHanbHOM BOAOCHabXe-
HWK, B CBS3N C YeM AeTanbHO Hamu He paccmaTpusatotcs. OronoBkM C aBaHKamepamy BMXPEBOro Tuna,
npeanoxeHHole A. C. ObpasoBckum, obecneymBaloT paBHOMEpPHbIE CKOPOCTU BXOAa BOAbl Ha OOMbLIOM
BOAONPUEMHOM (PpOHTE U yMmeHblualoT Bnarogapsi SToOMy BOBMeyeHne HaHocoB. OHu gBndTca 6onee
HaJeXHbIMW B OTHOLLEHUWN HE TOMNbKO OTbMpaemMoro pacxoda, Ho 1 KayecTBa BOAbI.

CudoHHble BogonpuemHukn A. [. ABepkumeBa C rOpU3OHTanbHbIMU OKHamu, obecnevmsatoimne
BOCXOAsALWMIA NnpuemM BoAbl (pyc. 64), Takke Aal0T NONOXUTENBHBIA TEXHONOMMYECKMI 3DMEKT C yny4LleHnem
ee KayecCTBa He TONbKO MO B3BELUEHHbIM, HO M MO NnaeawLlMM BelwecTBaM. [locturaercs ato Gnarogaps
fonblwemy, Yem Ha Apyrmx Bogo3abopax, 3arnybrneHuio BoAoNpUEMHbIX OKOH, YTO OCOBEHHO BaXkKHO Mpu
Marnon rnybuHe BOAbl B UCTOYHMKE, U BblOENEHNIO U3 BOAbI B3BELLEHHbIX BELLIEeCTB Ha BOCXOOALEM yvacTke
cudpoHa. OueBMOHO, CKOPOCTb MOTOKA HA 3TOM y4YacTKe AOKHa ObiTb MEHbLUE MMAPaBMYECKON KPYMHOCTM
OTAensieMbIX HaHOCOB. YCTPOMCTBO CUIOHHOrO BOZOMPUMEMHMKA BO3MOXHO Kak Ha GeperoBbiX, Tak U Ha
pycnosbix Bogo3abopax. Ha puc. 65 npeacrtaBneHo cpaBHEHWE KONMMYecTBa HaHOCOB, BOBMIEKAEMbIX B



BOLOMNPUEMHbIE OKHA C OObIYHBIM (MPAMOTOYHBIM) U C CUADOHHBIM NPUEMOM BoAbl. Kak BUAHO, NpMMeHeHne
CMOHHOTO BOAOMNPUEMHMKA OAeT BO3MOXHOCTb MHOFOKPATHOMO YMEHbLUEHMS KONMYEeCTBa BOBIIEKAEMbIX
HaHocoB. [lpunnoTuHHbIE BOAO3abopbl, Kak W3BECTHO, obecneyvBaloT He TOMbKO 0Gonee BbICOKYHO
HaJeXHOCTb OoTbopa BOAbI, HO U yNnydlleHWe ee KayecTBa 3a CYeT npedBapuTenbHOro OTCTavMBaHus B
BoAoxpaHunuile. Ha HeGonbLuMX BOOONPOBO-. Aax, 0CO0eHHO B pavioHax Cubupu n KpanHero Cesepa, rae
CTPOUTENBLCTBO M 3KCMIyaTaumsi BOAOOUUCTHBLIX CTaHLUWUA 3aTpyAHEHbl, @ BoAa B UCTOYHMKE UMEET Manyto
MYTHOCTb, 3TUM METOAOM W3JaBHA MONb3YTCA LWWKUPOKO U 3ddeEKTUBHO. [lonoxutenbHoe BRvsiHWE
3aperynMpoBaHnsa CTOKa Ha KayecTBO BOAbl Y BOA03abOpOB MOXHO MNokadaTb Ha npumepe p. Anen. [o
3aperynnpoBaHusi MyTHOCTb BoAbl B peke gocturana 3..5 TbiC. Mr/n, YTO He TOSMbKO OCMOXHAMNO paboTy
Bogo3abopa, HO M Hapywano TexHomnorMiw odnctkm Bogbl. C BBOAOM B pgenctBue BydepHoro
BofoOXpaHunuwa Ha p. Ckniomxa MyTHOCTb CHM3MIACb, HO BCE XXE OHa JocTurana B nepuogbl NaBOLKOB
1,2...1,6 Tbic. Mr/n. Ul Tonbko ¢ BBOOOM B BepxoBbe p. Anern 'mMneBcKoro BoAOXpaHWNuLLa MHOrONIETHEro
perynnpoBaHus MOSTOXEHNE CYLLECTBEHHO YMYYLIMITOCh: MakKCMMaribHOE 3Ha4YeHVWe B3BECU HaxoauTCsl Ha
ypoBHe 300 mr/n, BaBoe (¢ 4 0o 2 Mec) cokpaTunach NPOAOIKUTENBbHOCTb NEPMOAa NOBLILLEHHOW MYTHOCTMH
(pnc. 66). K Tomy Xe MuHMManbHbI CTOK B peke yBenuuunics ¢ 0,5 go 5...6 m/c, uTo oBecneunBaet
ycTon4MByto paboTy Bogo3abopos.

3aperynupoBaHue CToKka He TONbKO CHWXaeT MyTHOCTb, HO yny4yllaeT v Apyrue nokasatenu KadecTBa
BOAbI.

1200, PgmAIca Puc. 66. U3ameHeHMe MyTHOCTU BoOAbl Ha
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Tak, nocne nycka B 1960 r. Moxarickoro sBogoxpaHunuiia Ha p. Mockse NroTHbIA OCTaTOK peyHon BOAbl,
no ganHHbiMm H. J1. Kosnoeon, W. . Ocagumx n gp., ymeHblnncsa Ha 10 mr/n, a kapboHaTHas XeCTKOCTb — Ha
0,4 wmr-skB/n. [na OTCTOA BOIDKCKOM BOAbl Ha kKaHane wm. MockBbl Oblnlo MOCTPOEHO Y4MHCKoe
Bogoxpanunuiie. Boga n3 aByx BogoxpaHmnuuy, (MectoBckoro m [anoBckoro) noctynaet B YUMHCKOe Yepes
[OOHHbIE BOAOCMYCKN, YTO NpeaoTBpaLLaeT Unn CyLeCTBEHHO OrpaHuYMBaeT nonagaHve B HEro nnaBaroLLmx
BelecTB, HedhTenpoayKToB, NnaHkToHa u ap. CTporni cCaHUTapHbIN PeXMM Ha YUYMHCKOM BOOOXPaHUNULLE,
OTBOA, MOBEPXHOCTHOro CToKa GeperoBbix CKMOHOB B Apyrne bHaccenHbl, 100-meTpoBas necosawmTtHas
nonoca no 6eperam obecneynBaloT CyLLECTBEHHOE YIyYLLEHNE KAa4YeCcTBa BOJIKCKOM BOAbI, NPeXae BCero no
LuBEeTHOCTU (puncC. 67).

MHorga metoa oTcTamBaHus BOAbl B MpyAax WU BOAOXpaHUNULLAX SABNAETCH €AUHCTBEHHbIM, HO BMOSMHE
OOCTaToYHbIM CPEACTBOM yNydylwleHus ee kadecTBa. [lpymepom MOryT CAyXWUTb MHOTMOYUCIIEHHBIE
Bogo3abopbl Ha CaxanuHe n Kamuatke. CneumanbHO npegHasHauYeHHble Ansi BOOOCHAabXeHus1 3Oecb
HebomnblUMe BOAOXPaHUIULLA Ha TOPHbIX peKax B 3aneCceHHOW MEeCTHOCTM MO3BOMAKT nony4vatb (mocrne



obe33apaxnBaHnsa) Ha NPOTSKEHMM BornblUer YacTu roga BoAdy NUTbLEBOrO kavyecTBa 0e3 JoMNOnHUTENbHOM
OYMCTKMN.

Ha MHoOrmx BogonpoBogax [OEeNCTBYeT celvac Mo HeckonbKy (3...4) BogoxpaHunuuwy, (Hanpumep,
BogonpoBoabl CeBepanoscka, 3naToycta, Bnagmeoctoka n ap.), U NpMMEHEHME MEHee CrOXHOM, Ho Bonee
06OCHOBaHHON W, CregoBaTeNibHO, HAAEXHOW TEXHOMOrMM O4YWUCTKUM BOAbl MOXeT AdaTb OGonbLion
3KoHOMUYeckuin acpcekT. Hanprumep, CTPOUTENBCTBO BOAOXPAHMUMMLLA BMECTUMOCTBIO 5,2 MITH. M° Ha p. An
(Ha Ypane) no3Bonumno BPEMEHHO OrpaHUYUTLCA MakKCUMaribHO YMPOLLEHHOW cuctemon obpaboTku BOAbI:
peleTkn 1 CeTKM Ha MpUNNOTUHHOM Bogo3abope, GapabaHHble MUKPOMUMLTPLI 1 oBes3apaxusaHue C
NCMONb30BaHMEM 3MEKTPOSM3HbIX YCTaHOBOK HA BOAOOYMCTHOW cTaHuun. bonee Toro, ob6ecneunBaemoe Ha
BOoA03abope BbICOKOE KavyeCTBO BOAbl B psAe CryyaeB NO3BOMMIO OTKa3aTbCs OT yXe 3anpoeKTUPOBaHHOWN
CMOXHOW TEXHONOrMNU €€ OYUCTKM Ha BOAOOYUUCTHbIX CTaHUMSAX. Tak, MpUMMOTMHHBLIM BOAo3abop Ha
Bogoxpanunuwe KpacHosipckon M'OC gaeTt Bogy Takoro kadectsa, Npy KOTOPOM AaXe B Mepuodbl NaBOOKOB
[OCTaTovyHO MCMONb30BaTb OAHOCTYMNEHHOE MNPSIMOTOYHOE (OUMbTPOBAHME, YTO [OKa3aHO MHOMOMETHUM
ONnbITOM 3KchnyaTaumn. [MOCTPOEHHY 34eCb BOAOOYMCTHYIO CTaHUUMI0 C ABYXCTYNEH-HOW TEXHOMOornewn
(ocBeTnMTENU CO B3BELUEHHBIM OCAAKOM M CKOpble (OUNBbTPbI) MPULLIIOCH PEKOHCTPYUPOBaTh, CYLLECTBEHHO
YMPOCTUB TEXHOMOTUIO.

[MpumMepoM MNOMOXUTENbHOrO peLUeHNss BOMpoca YMYyYLWEHUS KavecTBa BOAbl MOXET CNYXWUTb Takke
Bogo3abop m3 MNapTusaHckoro BogoxpaHvnuwa B gonuHe p. Anbma B Kpbimy [12], npegctaBnsiowwmmn cobon
BawHio BbicoTON 48,7 M C TyHHEnem BHYTPeHHUM auvameTpom 3,5 m n obuwen anuHonm 350 M, B KOTOPOM
pasMelleHbl ABa BogoBoga AnameTpom no 800 mm. nybuHa Bogoxpanwnuwa y Bogosabopa 37 wm;
BOLONPUEMHbIE OTBEPCTUSA PACTONOXEHbI B YeTbIpe fpyca C paccTtosHueM Mexay sipycamu 10 M, 4To No3Bo-
nset otbupaTtb BOAy C pasHbix rnybuH. Nogaya ee Ha BOAOOYMCTHYIO CTaHUMIO OCYLLECTBNAETCA noa
rMapoCcTaTUYECKNM HanopoM.

Tabnuua 13. KauectBo Bo[lbl Ha Bogo3abope u3 NMapTusaHCKoro BogoxpaHunuiia

JaTbl Ha- MokasaTenu kavecTtsa BoAbl
Fogbl |GntoaeHm 00 n3MeHeHus rmybuHbl 3abopa | nocne nsMeHeHus rnybuHbl 3abopa
n oTMeTKa oTMeTKa
uBet- TeMmne- uBeT-
rnybvHbl| Temne- |MyTHOCTb, HocTh. | KoY rny6uHbl atvoa |MYTHOCTb, | 0 |KOMWM -
3abopa, [patypa,°’C| wmr/n ’| -TnTp | 3a6opa, P oyp Mr/n | Turp
M rpag " ,°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 (44,8 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 NpuBeAeHbl B Tabn. 13, n3 KoTopon BWAHO, YTO C U3MEHEHUEM NyOUHbI
oTbopa gocTuraeTcs 3aMeTHOEe NOBbILLEHNE KONU-TUTPA U YMEeHbLLEeHWe MYTHOCTM BoAbl. brnarogaps atomy
Ha npoTsbkeHun 6 Mec B rogy (C masi no okTaAbpb) KoarynmpoBaHWe BOAbl HA BOOOOYMCTHOM CTaHUMM He
NPOn3BOAMTCS COBCEM, a B HOosibpe — fAekabpe goctatodHo ObiBaeT nepuoamyeckoro (2... 6 4 B CYTKM)
KoarynvMpoBaHusa ManbiMy go3amu. OYeBuaHO, YTO IKCNNyaTaumMoHHbIe 3aTpaThl B TaKMX YCNOBUSIX CHWXa-
I0TCA A0 MMHMMYMA. B 3HaunTenbHom cTeneHn aToMy cnocobCTBYET XopoLlee COCTOSiHME 30Hbl CaHUTapHON
oxpaHbl (3CO) uctouHuka. NpaHmua nepeoro nosica 3CO npoxoguT No BCeEMy NEPUMETPY BOAOXpaHMnMLia
Ha pacctosiHum 100 M oT ypesa Boabl npu HIIT, a BToporo nosica — oxeaTtbiBaeT BeCb GacceriH Bogocbopa
BbllLle CTBOPA MMOTUHbI.

Boposabop u3 BogoxpaHnunuwa Yupkenckon AC (Cynak) B [arectaHe, npegHasHayeHHbI Ans



BogocHabxeHua BywmHakcka u noc. OyOku, gaeT Bogy, oTBevawwykw TpebosaHuam MOCT 2874 — 82,
brnarogaps 4emy oTnana HeobxoAMMOCTb CTPOUTENbCTBA BOOOOYUCTHOM CTaHuum ana bymHakcka, a
nocTpoeHHas gnsi noc. [lybkn BogoounCcTHast CTtaHums He ucnonbayetcs. CTonb yaayHbli apdekT 4OCTUrHYT
He TONMbKO 3a cyeT OnaronpusTHbIX MPUPOAHbBIX YCMOBWUWA (HEpa3MbiBaeMble KaMeHucTble OGepera
BOOOXpaHWUNULLEA, 3aneceHHbin GaccerH Bogocbopa v Ap.), HO M Grarogaps yAayHbIM  MHXEHEPHbIM
peLueHsam no Bogosabopy.

CoyeTaHMe WHTEPECOB 3JHEPreTMKU W BOOOCHABGXKEHUS NpU TMAPOTEXHUYECKOM CTPOMTENLCTBE B
[arectaHe He sBNgeTCA eAMHCTBEHHbIM. Bonee AByx gecATUneTU OENCTBYET BCTPOEHHbIN B MMOTUHY
WpkyTtckon MOC Boposabop cuctembl BogocHabxeHus MpkyTcka, obecneymBarolLiMiA KadecTBO BOAbl B
cooTBeTCcTBMM C TpeboBaHusamu TOCT 2874 — 82 6e3 AOMONHUTENBHON ee O4YNCTKU. MNOCTPOEHHBIN B Nocrie-
OyIoLLEN odepean pasBuTUs BOAOMPOBOAA BoA03abop pycrnoBoro Tuna Ha BogoxpaHunuwe pkytckon MN3C
Takke obecneumBaeT noTpebHOe [ANs NUTBEBBLIX LENen KadectBo Boabl (Tabmn. 14) nocne ee
o6e33apaxvBaHus.

C poctom macwtaboB BoAonoTpebreHns, yBenmyeHnem 3aTpaT Ha CTPOMTENbCTBO W 3KCMnyaTaumio
BOOO3abOpOB M BOAOOYMCTHbIX CTaHUMM LenecoobpasHO LMpe MpakTUKOBaTb MPOEKTUPOBaHME
BOOO3aboOpoOB B KOMMMEKCe TrmapoTEXHUYEeCkux coopyxeHun [OC ¢ yyeToM [anekon nepcrneKkTmBbl
BogonoTpebneHus,

B manbix BogoxpaHunuwiax u npygax netom, ocobeHHo B nepuonbl NaBOAKOB, BOAA MOXET cofdepaTb
MOBbILLEHHOE KONMYECTBO B3BELLUEHHbIX U NNaBaloLwmnx BewecTs (BOAOPOCN, TpaBy, IUCTbS, KOPY AepeBLEB
n T.4.), W, cnegoBaTernbHO, BO3HUKAeT HEOOXOANMMOCTb AOMOSNTHUTENBHON ee o4MCTKU. [103TOMy B KOMMIEKC
BOL03ab0OpOB BKMOYAlOT MHOr4a cneumanbHble COOPYXXEHUS, MO3BOSMSAOLMNE COBMELLATb TEXHOOMMI0
oTbopa u ouncTkn Bogpbl (puc. 68). BogoounctHoe coopyxeHve B JaHHOM criyvae npeacrtaBnsieT cobon
LUMHO3-0OTCTOMHMK U3 ABYX-TPEX CEKLUMIN C NOMNYTHbIM (MOBEPXHOCTHLIM) OTOOPOM OCBETNEHHOM BOAbI, KaXaas
CeKumMsi MmMeeT CBOK BOOOCOOpPHYK kamepy. Boga u3 BogocOOpHbIX KamMep OTBOAWUTCS CaMOTEYHbIMU
TpybonpoBogamun nnmM oTbupaeTcs Hacocamu (B MOCMEOHEM Crlydae HacoCHasd CTaHuusA BCTpaMBaeTcsl B
TENO MIOTUHBI).

Tabnuua 14. MNMoka3aTtenu kayectBa BoAabl Ha Bogo3abope n3 Upkyrckoro BogoxpaHunuuwa (1982

r.)

[ata BaseweH-| oo Obuias
LiBeTHOCTD, Hble y Xnopuabl,| Cynbgarthl, i Konu-
Habnto- OCTaToK, pH  |XecTKoCTb,
2 rpag BELLEecTBa, mr/n Mmr/n ™Tp
OeHun Mmr/n Mr-3KB/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 5,9 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 7,9 1,15 111
20.09 5 1,3 70,3 1,06 7,3 8 1,2 11
13.10 8 1 64 1,5 6 7,85 1,05 11
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. MpunnoTuHHLIN BOJ03abop CO BCTPOEHHbIMU BOJOOYUCTHLIMU COOPYKEHUSMU

a — CUTyauMoOHHbIW nnaH; 6 — BOAJOOYUCTHOM Onok; 1 — 3emMnsiHaA NMOTUHA; 2 —
BOAONPUEMHbIE OTBEPCTUSA C COPOyAepXUBaOLWMMM pelleTkaMmm U cetkamu; 3 — Bopocbpoc; 4 —
rOp13oOHTanbHbIA ABYXCEKLUUOHHbIN OTCTOMHUK; 5 — neperopoakn; 6 — BogocbopHasa kamepa; 7 —
TpybonpoBoa noAayn oOuYMLEHHOM BoAbl (MOTPe6Gu-TeNsiM UMM Ha AanbHEeWWYK OYMCTKY); 8 —
Kopoba c nonynorpyxHbiMu 6optamu; 9 — Bogoc6opHble xkenoba; 10 — c6pocHble Tpy6onpoBoabl
Ans ocagka

BogonpuemHbie okHa Bogo3abopa BbINOMHSAT POSib BXOAHbLIX OTBEPCTUIN OTCTOWMHMKA, OHU, Kak OBbIYHO,
nepeKkpbIBalTCA COPOYAEpXKMBaKLWMMK pelleTkaMn 1 cetkamy, a Takke wubepamun. Kaxgas kamepa
OTCTOVHUKa MMeeT cucTeMy MonyTHOro otbopa BoAdbl, BbINOMHEHHYIO B BUAE NOTKOB UK AblpyaTbix Tpyo,
3aKpbITbIX CBEpXy nepeBepHyTbiIM xernobom c 3arnybneHHbiMM B Bogy OopTtamu. Takas cuctema
BOOOOTOOpa MOMHOCTBIO MpefoTBpallaeT nonagaHve B BOAONPOBOA MaBaloWmX BewlecTB. YaarneHue
HaHOCOB M3 OTCTOMHWMKOB HEe BbI3blBAeT KakMx-NMbO 3aTpygHeHu u ocyulectBnsietcss 6e3 oCcTaHOBKU
Bogo3abopa. [na aToro AHWLle OTCTOMHWMKA BbIMOSHSAIOT C YKIIOHOM MO XOA4y ABWXKEHWS BOAbl, a B €ro
3afHen CTeHke AenatoT NPUAOHHbIE OTBepcTMA (Lienun) ¢ wubepamm nnn copocHele Tpybonposoabl C 3a-
aswkkamn. Kaxgasa cekumsi npombiBaeTcs otgenbHo. OnyckaHuem wubepa Ha BXode B CEKUMIO Mpu
OTKPbITbIX BOOOCOPOCHBLIX OTBEPCTMSAX YPOBEHb BOAbl B HEM CHMXAETCH U CO30aeTCHA MPUAOHHBIN MOTOK C
OonbLUOK pasMbiBaKOLLEN U TPAHCMOPTMPYHOLLEN CNOCOOHOCTLIO, KOTOpbIN obecneunBaeT cbpoc ocagka B
HWKHUA Bbed NNOTUHBLI. [locne 3Toro cekumsi CHoBa BKtovaeTcs B paboty. Bogosabopbl gaHHOro tuna
NpoLWwny ONUTENbHYI0 NMPOBEPKY B MPOM3BOACTBEHHbIX YCMOBUSX, HAanpuMMmep, npy NpousBoanTENbHOCTM OO
15 ThIC. M3/CyT.

[Opyroi pasHOBMAHOCTbLIO BOOOOYMCTHOrO YCTPOMCTBA Ha Bogo3abopax siBNAeTCs W3 ¢ hunbpyoLLen
3arpyskon. K aToMy Tuny BOOOOYUCTHbIX YCTPOMCTB OTHOCUTCH LUMPOKO WU3BECTHbIM cunbtp O. M.
AvipaneTtoBa, pacnpocTpaHeHHbli B CpepgHeli A3unm, a Takke Ha CeepHom Kaekase. Lnwo3 nubo
BCTpauBaloT B Teno NMOTWHLI, Kak B npedblgyliemM criydyae, U Torga OH SBMSETCA TeXHOMNOrMyecKum
3MIeMEHTOM BTOpOW (Mocre OTCTavBaHWA B BOAOXPaHUNMLLE) CTYMEHbI OYUCTKM, NMBO CTpoAT Kak
camMocTosATeNbHOE NpubpexHoe coopyxeHue (puc. 62). 3aecb BO3MOXHA Ype3MepHo Bomnbluas rpsseBas
Harpyska Ha (unbTp B Nepuvodbl NaBOAKOB, B CBA3N C YeM JOSPKHA ObiTb MpegycMOTpeHa BO3MOXHOCTb
KpaTKOBPEMEHHOIO ero OTKMoYeHns. PereHepaumsa Takoro ounbTpa OCyLLEeCTBNAETCA CMbIBOM OTIIOXEHWN
MOBEPXHOCTHBIM MOTOKOM BOAbl aHanorMyHo npeablgylieMy Crydar, a Tawkke MyTem rMapaBinyeckon
nekonbMartaumm unbTpyowmx rpyHToB [29]. MNMpumeHeHMo mMeToga rmapaBrMyeckon AekonbMaTauun B
AaHHOM criyyae 6naronpusaTcTByeT caMOTeyHas nogada Bofbl HA NOBEPXHOCTb pereHepupyemMon 3arpysku.
Kak Wno3-0TCTONHMK, Tak M W3 C (UnbTpyloLwen 3arpy3kon B 3aBUCUMOCTU OT KIMMaTUYECKUX YCITOBUN
MECTHOCTU MOryT BbiTb OBCTPOEHbI NerkM HaBecoM (B KXKHbIX panoHax) Unv pasmeLleHbl B KanvTanbHOM
oTannMBaeMoM NOMeLLEHNN.

Ha ocHoBe nccnepgosanui W. C. babaesa B HNM KBOB Akagemuy koMMyHarnbHOro xossctea um. K. .
Mamcunosa un AsepbangxaHckom HWW BopgHbix npobnem [2] paspaboTaHa npuHUMNMANbLHO HOBas
TexHonorusa 3abopa BoAbl U3 UCTOYHMKOB C BbICOKOW MYTHOCTbLIO M MPEAIOXKEH HOBBIN TUN BOAOMPUEMHMKA
— BOJOMpUEMHMK-ocBeTNUTENb (puc. 69). Ero mpumeHeHne ucknioyaet HeoOXOAMMOCTb CheLmanbHbIX
COOPY>XEHWI NpeaBapUTENIbHON OYMCTKM BOAbl, 3HAYUTENMbLHO YMPOLLaeT CTPOMTENBCTBO WM 3KCMyaTaumio
FOMOBHbBIX COOPYXEHMI BOAOMPOBOAOB. BogonpuemHuk-ocBeTnMTENb NpeactaBnseT CobOOM NOHTOHHOE
HannaBHOE YCTPOMCTBO C AOHHbIMU MM BOPTOBBLIMW BOAONPUEMHBIMU OKHaMW, HA KOTOPOM CMOHTMPOBAaH
OCBETNUTENbHbLIA B6NOK C TOHKOCIOMHBIMW MOMOYHBIMK 3fIEMEHTaMM U3 MOMIMMEPHBLIX MaTepuanoB U C
cuctemon cbopa Bogpl. icxogHas Boga, nponasa yepes ceTky U peLleTky B BOAONPUEMHbLIX OKHaX (s4erikax),
nonagaeTt 3aTeM B OCBETNUTENbHblE TOHKOCMOMHbIE 3neMeHTol (rae npu ckopoctu notoka 0,01...0,1 m/c



MpoOMCXoauT OTAeNeHne 3HauMTenbHOM YacTu B3Becu) U Janee yepes GydepHylo 30Hy — B BOOOCGOPHYIO
cucTeMy B Buae XernoboB C TpeyrofibHbiMM BogocnvBamu. Macca oTaensieMblx TBepablX yactul u3
TOHKOCIIOVHBIX 3J/IEMEHTOB HEMPEPbLIBHO CMOM3aeT B PEYHONM MOTOK U TPAHCMOPTUPYETCS MM BHM3 MO Teye-
HW0. MPOM3BOAMTENBHOCTE BOAOMNPUEMHMKA MOXET PeryrivMpoBaTbCsd U3MEHEHUEM BEeNUYMHbI ero OCagKu
MyTEeM YaCTUYHOIO 3aMOSIHEHUSI BOAOW BEPXHMX MOHTOHOB MIU UCMOSIb30BaHMSA MHOTO GannacTa.
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Puc. 69. NMnaByunin BOAONPUEMHUK C TOHKOCITIOMHLIMU OCBETNUTENIbHBLIMU 3fIeMEeHTaMuU

1 — BogoOMNpueMHbIe OKHA; 2 — TOHKOCJIOMHbIe NMONO4YHble 3NIeMeHTbl; 3 — BOAOCOOpPHbIe Xenoba;
4 — BogoOCOOpPHbLIN KonnekTop; 5 — BogooTBoAHaA Tpy6a; 6 — HUXHUe YrnoBble MOHTOHbI; 7 —
BepXxHMe NpoaosibHble NMOHTOHbI; 8 — rMbkas BcTaBka; 9 — Tpan; 10 — GeperoBon kKonopgel C
HacocHom ctaHuuen | nogbLema

Mopaya Bogbl OT BOAOMPUMEMHMKA B GeperoBoi Konogel, MOXET OCYLLEeCTBMASATbCA CaMOTEKOM WU C
nomoLbo HacocoB. CoeavHeHue BogonpuemHuka ¢ Geperom, ero kpenneHwe, obcnyxuBaHue M T. 4.
NPOMN3BOAAT TakK Xe, Kak U 00blYHbIX NNaBy4mx Bogo3abopoB. B 3aBMCMMOCTM OT OBCTAHOBKM Ha MCTOYHUKE
(kauecTBO BOAbBI, rMybuHa mnoToka W T.4.) MECTOMNOMOXEHWE BOAOMPUEMHUKA MOXET W3MEHUTbCS
OykcmpoBaHneM ero. YcrtonumBasi paboTta BogonpuemHuka obecneunmBaeTcsl NMpu BONHEHMU He Gonee 1
6anna. Takve BOLONPMEMHUKM MOTYT MPUMEHSITLCA Ha pekax v kaHanax npv rnybrHe notoka Gonee 3 m.

Bbicokunin TexHonornyeckui adpdpekt oumnctkm (30... 60%) obecneunBaeTcsa npu MyTHOCTM UCXOAHOW BOAbI
oonee 500...1000 mr/m n pocturaeTcsa B OCHOBHOM 3a CYET BblAENEHWs 4YacTul C mapaBlIM4ECKON
KPYMNHOCTbIO ©onbluer nnn paBHon 15 mm/c. Bmecte ¢ Tem npepoTBpallaeTcss nonagaHne B Bogo3abop
NUCTBEB, LWenbl U OPYrMX NNaBallMX BeLLEeCTB. TakMe BOAONPUEMHUKA PEKOMEHOYETCS MPUMEHATb Npu
NnonoXuTensHOW TemnepaTtype BoAdbl B MCTOYHUKe. Hanpumep, Ha Kype (B AsepbangxaHckon CCP) B
cucteme  Cabupabagckoro  rpynnoBOoro  BOOOMNPOBOAa  YCMELWHO  3KcnnyaTupyeTcsas  Bogo3abop
NPON3BOANTENBHOCTLIO 25 ThIC. M™/CYT C BOOOMPUEMHUKOM AaHHOrO Tuna. HameyaeTcsa AeHTpanusoBaHHOe
NPON3BOACTBO ABYX TUMOPa3MepPOB Ta-

knx sogonpuemHukos OBI1-100/200 n OBI1-400/1000 npoussoauTenbHOCTb0 cooTBeTcTBEHHO 100...200
1 400... 1000 m*/cyT.

4. Bogo3a6opbl C NTOMMEeHHbIMU BOAOXPaHUNULLAMU

BaxHylo ponb B ymydlWeHWW KayecTBa BOAbl MrpalT BKIOYaAeMble B KOMMMEKC BOA03abOpHbIX
COOPY>KEHWI NPUBPEXHbBIE NOVMEHHbBIE BOAOXPaHUNNLLA-OTCTOMHMKMA C MHOTOCYTOYHbIM NpebbiBaHeM BoAbl
B Hux. [lonoxutenbHas pofb TakMX BOOOXPaHUNULL, M3BECTHa [OaBHO B Hallel cTpaHe [Hanpumep,
onuncaHHbIi Bogosabop u3 p. Anen gns Pyb6uoscka (puc. 47) n u3 p. OHectp ansa KuwwuHesa). Bopgo-
XpaHunua 3TM He TONbKO MO3BOMAKT perynmpoBaTh 3abop BOAbl M3 PEKWU, HO U CHUXKAKT coaepXaHue
B3BECW, OKUCNsSie-MOCTb U OakTepuanbHyl 3arpsi3HeHHOCTb. [lpefBapuTenbHoe OCBeTNeHMe BOAbl B
NMOMMEHHbIX BOLAOXPaHWUMLLAX-OTCTOMHUKax Ha Bogo3abope m3 [HecTtpa gns Opecchl AnNMTeNbHOE BPEMS
obecneunBano BO3MOXHOCTb WCMOSMb30BaHUS MeAJIeHHbIX (UNbTPOB, a B HacToswee Bpemst —
OOHOCTYMNEHHOW TEXHOMNOMMN OYUCTKM BOAbI HA CKOPbIX (OUMNbTPax.

lMpeoBapuTenbHOE OCBETMIEHWE B MOWMEHHbIX BOOOXPAHMITMLLAX HALUMO LWMPOKOE MPUMEHEHUE B
3apy0OexHON MpakTuke BOAOCHAbXeHusi, B 4acTHOCTM B PuHNAHAMWM, n 3acnyxuBaeT Goree LUMPOKOro
pacnpocTpaHeHusi B Hallen cTpaHe. B novimeHHbIX BogOXpaHunuwax Boga MoXeT NoaBepratbCs He TONMbKO
OTCTavBaHWI0, HO 1 a3PUPOBAHMIO, XSTOPUPOBAHMIO U T. 4. C 4OCTATOYHO BbICOKNM 3(PEKTOM OCBETIEHMS.

WHTepecHoe pelueHne Bogo3abopa C MOMMEHHbIM BOOOXPaHUMMLLEM peann3oBaHo B PUHASHOUM Ha
BogonpoBoae XenbcuHkn (puc. 70). Boga ¢ Bogo3abopa 6eperosoro Tuna Ha p. BaHTaa no TyHHeno npoTs-
KEHHOCTbIO oKkoro 0,5 kM nogaeTcsi B BoAoXpaHunuLLe CUnBona BMECTUMOCTbLIO 5 MITH. M°, N1Ha KOTOPOro
okorno 1 kM, wwupmHa 0,5 kM 1 rybuHa go 16 m. B BogoxpaHunuie NOCTPOEeHbl TPU BbiMycka WM ABa
BogonpueMHuka 6GaweHHoro Tuna. KOHCTpyKUMS BbINYCKOB WM pa3MeLleHME UX OTHOCUTENbHO
BOJOMPUEMHUKOB MO3BOMSAIOT CO34aBaTb LUUPKYNAUMIO BOAbl B BOAOXPaHWNULLE MO ABYM 3aMKHYTbIM
KOHTypam, NpUYeM CKOPOCTM TEeYEHMS1 TaKOBbl, YTO obecneymBaloT OCaXAEHVWE 3HAYMTENbHOW YacTu
B3BELLEHHbIX BellecTB. Boga 13 BogoxpaHunvila nogaeTtcs caMOTEKOM Ha BOOOOYMUCTHYKO CTaHUMIo, clofa
Ke BO3MOXHa nogadya BOAbl HEMocpeAcTBEHHO C Bopo3abopa Ha p. BaHTaa, mMmHys BogoxpaHunwuiie.



Pexvnm nogayv BoAdbl U TEXHOMOMMSI €68 OYUCTKM YCTaHaBMMBalOTCA B 3aBMCMMOCTM OT KayecTBa BOAbl B
NCTOYHMKE N KOPPEKTUPYIOTCA MO Ce30HaM roga.

Mpn HanuumMm B MNOWME anmoBUanbHbIX OTMOXEHUA C XOPOLWMMWU UAbTPaAUMOHHBIMW CBOMCTBaAMM
NMOVMMEHHbIE BOAOXPaHUNMLWA MOryT UMETb NPSIMYI0 CBA3b C PEKOW 4Yepes3 rPyHTOBbIM MOTOK M NOAMUTHI-
BaTbCHA 3TUM MOTOKOM. [1pu: 3TOM OTKpbITLIN OTOOP BOAbI HEMOCPEACTBEHHO U3 pycrna pekn MOXeT ObiTb
orpaHu4eH unun gaxe He npou3BoaAnTbLCA BOBCE, 6naro,u,ap;| 4yemMy OOCTUraeTcAa BbICOKOE€ Ka4veCTBO BOAbl B
BOAOXpPaHUNULLE.

Mcnonb3oBaHune nogpyc-noBbiXx BOA W TNpUMEHEeHMe COOTBETCTBYHLWUNX TUMNOB BOOO-. 3360pOB
(MHUNbTPaUMOH-HbIX) BCeraa AaeT npevMmyllecTBa B OTHOLLEHMM KayecTBa nonyyvyaemon Boabl. Ecrnin xe
npv 3TOM 3anackl NOAPYCMo-BbIX BOA obecneunBaoT BO4O-NOTpebneHne, LenecoobpasHoCcTb NPUMEHEHMS
NMHUNBT-PaALMOHHBLIX BOO03a00OPOB HE BbI3blBAET COMHEHUs. MMoMUMO TpaauMUMOHHBIX cnocoboB oTbopa
NoApPYCNoBbIX BOA (MPUOPEXHbIMW CKBaXKMHAMW, ranepesmu, ApeHamu, NoApyc-rioBbIMU fiydamu u T. 4.)
NMPUMEHSIOT MHOTA4A M OTKPbITBIA-CNOCOO C aKchnyaTaumen OOblYHbIX BOA03abOpPOB M3 MOBEPXHOCTHBIX
WUCTOYHMKOB. JTO BO3MOXHO Ha MOVMMEHHbIX BOAOXpPaHWUNMWAaxX ¢ PUbTPYIOLWUM FIOXKEM, UCMONb3yEMbIX B
KayecTBe KanTaXHbIX COOpPYXeHWh. [pyn oTkayke BOAbl U3 HMX U COOTBETCTBYIOLLEM MOHWKEHWUM YPOBHS
OOCTuraeTcs yCTOMYMBBIA MPUTOK MOAPYCIOBLIX BOA, obecrneyvvBaloWwnin pacyeTHyH Npou3BOAUTENbHOCTb
Bogo3abopa.

Puc. 70. Boposabop p. BaHTtaa c Oy-
hepHbLIM BOAOXpPaHUNULLEM

1 — OeperoBosi BOAONMPUEMHUK, COBMe-
WEeHHbIM C HaCOCHOM CTaHuuen; 2 —
caMoTeuYHbl TyHHenb ANSA nojayu BoAbl B
BOAOXpaHunuuie; 3 — orofioBKU BbiNyCKOB; 4
— BOAONPUEMHUKN B BoAoXpaHunuuwe; 5 —

TYHHenb ana oTBOAa BoAbl u3
BOAOXpPaHMNMLLa, 6 — HanopHbIle
TpybonpoBoabl

Puc. 71. NMnaBy4nn Bogo3abop Ha cTapopeybe

1 — OCHOBHOe pycno peku; 2 — crapope4ybe; 3 — nnaByuYun Bopo3abop; 4 — OGeperoBas
HacocCHas cTaHuusA; 5,6 — 3epkano rpyHTOBbIX BO4 COOTBETCTBEHHO B €CTeCTBEHHbIX YCIIOBUSIX U
npu pa6éoTte Bogo3abopa

lMonmeHHble BOAOXpaHWNuWa MOryT ObiTb O0Opa3oBaHbl 3amnofHEHWEM BbIEMOK OT A0ObI4M FpaBUAHO-
ranevyHMKoBbIX W MeCYaHbIX CTPOUTENbHbLIX MaTepwuanos, Korga cosgarTca BOonbbeperoBble kapbepbl C
dunbTpytowmMmn - 6optaMmuM, UNUM €CTECTBEHHbIX KOTMOBWH, OOpasylwuxcs B  pesynbTate  pyc-
nochopMumpytoLMx npoLeccoB camon pekn. B nepBom cnyyae, yaayHo coyeTad noTpebHOCTM
CTPOMMHAYCTPMU U BOOOCHAOXeHUS M pa3pabaTtbiBas Kapbepbl C y4eTOM CTpoMTeNnbCTBa BoA03abopoB B
nocriefyoLwemMm, MOXHO COKpaTUTb yAernbHble KanutanbHble 3aTpatbl. Bo BTOpoM crniyyae, ucnonb3ys
cTapopedbsl UNu nepekpbiBasg AEWCTBYIOLLME MNPOTOKU C MOcneaylowen Mx pacyUCTKOW, Takke MOXHO
co3gaTb GnaronpusiTHele ycrnoBust Ans Bogo3abopa 6e3 Oonblunx kanutanoBrnoxeHun. B nmobom cnyyae



BblEMKM OOJKHbI OblTb 0OBanNoBaHbl U3 YCNOBUSI HE3ATOMIIAEMOCTM NX B NEPMOAbl NAaBOOKOB U, KPOME TOrO,
OOMXKHbI BbITb CO34aHbI COOTBETCTBYIOLLME 30HBI CAHUTAPHOW OXPaHbI.

Ha puc. 71 nokasaH oguH 13 Taknx Bogo3abopoB Ha OHM b cucTeme npoMbILWNEHHOro BOAOCHaGXeHNS
(mo M. U. KounHy). 3abop Boabl 30€Cb OCYLLUECTBMSIETCS U3 CTapopeybsi C MOMOLLbIO MS1aBy4er HaCOCHOWN
CTaHUMM Ha 3HAYUTENbHOM yAareHun OT OCHOBHOMO pycria peku. [NepBoHavanbHO Hameyanocb MNOCTPOUTb
34eCb KOBLUOBbIM BOA03abop € noaeBogdAwmMm KaHanom [o notpebutens. CnoxHOCTM npou3BoAcTBa
cTpouTenbHbiXx paboT Mo camMoMy KOBLWY W KaHamy, npoxogswemy no 3abonovyeHHom nownme, W,
cnepoBatenbHoO, Gonbllas NPOAOIPKUTENBHOCTE CTPOUTENBLCTBA NOTpeboBanu MHOro pelueHust Bonpoca.
OHo 6bINo HageHo Kak pa3 B UCMOMb30BaHWMM cTapopeybss O6u, Bpe3atoLlerocs B XOpoLwo unbTpytowme
necyaHo-rpaBuUNHbIE annioBuanbHble OTMOXEHUS U BbITAHYTOrO BAONb YCTyrna nNepBOW HaLNnoONMEHHOW
Teppacbl. [NpenBaputenbHO ObINO YCTAHOBMEHO, YTO MPOM3BOAUTENBHOCTL BOJ03abopa MOXET ObITb
obecneyeHa B

DornbLuen cTeneHn 3a cHeT AMHAMUYECKUX 3anacoB MOAPYC-NTOBbIX BOA M NNLLb YaCTUYHO — CTATUYECKUX
3anacoB B CaMOM CTapopeybe.

Takum obpasom, cTapopeybe, NO3BOMMBLUEE MOMYYUTb BOAY BbICOKOTO KavectBa M bnarogaps aTomy
OTKasaTbCs OT CTPOMTENbCTBA CreuuanbHbIX BOOOOYMUCTHLIX COOPYXEHUN, NPedyCMOTPEHHbIX B MEPBOM
BapvaHTe, BbINOMHWUMO POSib MAOLWAAHOMO KanTaXHOro coopyxeHus. [Anga ysenumyeHus gebuta k Hemy 6binm
npucoeauHeHbl KaHanamu cocegHne ctapubl, pacyulLeHHble NpeaBapuTenbHO OT HaHOCoB. MHoroneTHaA
aKkcnnyaTtauusa aToro Bogosabopa ¢ nogayen BOAbl HE TOSMBKO Ha MPOMBILLIIEHHOE, HO N Ha XO35IMCTBEHHO-
NUTbEBOE BOAOCHaOXeHWe 0e3 [OMNOMHMTENBbHOW O4YMCTKM (HE WCKMoYasl XIopupoBaHMS) onpaBaana
NPUHATOE peLleHune.

PaccmaTpuBancsa aHanornyHbeli BapuaHT Bogo3abopa anst Tomcka m3 p. Tom B ctapopeyvbe CeHHas
Kypbsi. [lnMTensHoe BpeMs Takve Bogo3abopbl HagexHo AenctBoBanu Ha MpTeiwe [30] n Tomu B cuctemax
XKEenes3HoA4OPOXKHOMO, MPOMBILLIIEHHOTO U XO3ANCTBEHHO-NMUTLEBOIO BOAOCHabxeHus. Bogosabop Ha Tomwm
nepBoHaYanbHO OblN NpeAcTaBneH BOONbOEPEroBoM BLIEMKOW B IPaBUAHO-TANIEYHUKOBBLIX OTIIOXKEHMSAX U
BOAONPMEMHUKOM BeperoBoro Tuna, a B AarnbHenwem oH Obif1 MOAEPHU3NPOBAH C NEPEXOA0M Ha KOBLLIOBbIN
Bogo3abop. OnbIT ero ycTpomcTBa W IKCMyaTauuMu MOCHAYXWIT OCHOBOW Ans ODOCHOBaHWSA npoekTa
WHUBbTPAaLMOHHONM ranepeu.

Hapo oTMeTuTb, 4YTO pacCMOTPEHHble BOAO03abOpPbl U3 MOWMEHHBIX anftoBUanbHbIX OTNOXEHUN,
obecneunBas bornee BbLICOKOE KayeCTBO MONy4YaeMoOW BOAbl, B MEHbLUEN CcTerneHu,, 4eM Bogo3abopbl B
pycnax pek, NOABEPXEeHbl OoTpuuaTenbHOMY BO3OEWCTBUIO LWIYTM, HAHOCOB, pa3mMbiBa W T. 4. WU, crne-
JoBaTernbHo, bonee yctonymnsbl B paboTe.

Takum o06pa3om, MpakTuKa [OKa3biBAaeT BO3MOXHOCTb W 3KOHOMUYECKYH  LienecoobpasHoCcTb
NPYMEHEHNS [OaHHOro TuMna BoJo3abopoB, 0COOGEHHO korga TpebyeTcs ynydweHve kadectBa Boabl. B
CMUCTEMAaxX BPEMEHHOIO BOAOCHAOXEHMS M B aBapUMHbIX CUTyauusiXx Takow BOA03abop MOXET okasaTbCs
Hanbornee npuemnembim.



Puc. 72. Pe4yHo Bogo3abop ¢ cucTtemMon ynydleHUs KayecTBa Boabl B ycnoBusix Cesepa

| — OTKpbITbIN BOAOMPUEMHMK; 2 — LINYHTOBasA MNOAMNOPHasA CTeHKa; 3 — dunbTpyrowmn
BOAONPUEMHUK; 4 — HacocHasa ctaHuusa | noabema; 5 — o3epo, ucnonb3yemoe AN OoTCTauBaHuA
BoAbl; 6 — MH(UNbTPaLMOHHbIE O03epa; 7 — BOA03abOpPHbIE CKBaXWHbI; 8§ — pe3epByapbl YACTOU
BoAbl; 9 — HacocHasa cTtaHuus Il nogbema

lMpumepom yrnydlIeHnss Ka4ecTBa BOAbl C MCMOMb30BaHWEM €CTECTBEHHbIX NMPMPOOHbBIX YCIOBUA MOXET
CNY>XWTb MOKa3aHHbIA Ha puUC. 72 KOMMIEKC BOA03abOPHbBIX COOPYKEHUN,, PACMOSIOKEHHbIA B TYHAPOBON
30He. Tsxenble ycnosust 3abopa BOAbl U3 PEKU: MHTEHCUMBHOE LIyroobpasoBaHWe, MOLUHbIA BECEHHWI
nepoxop, Gonblasi amnnuTyaa konebaHus ypoBHS M akTUMBHble pycroBble AedopmMauum — 3aTpyaHsaoT
NpYMeHeHne TPagMUNOHHbIX TUMOB BOA403abopoB B AaHHOM crny4vae. K ToMmy ke BbiCOKkasi MyTHOCTb BOAbI B
peke, ee HU3Kas Temnepatypa Ha MPOTSHKEHUW ANUTENBHOIO Mepuoda B oAy, CIOXHbIE YCrOBUSA
CTPOUTENLCTBA, OOYCMOBMEHHBbIE HaNMMYMEM BEYHOMEP3NbIX [PYHTOB, MWCKIIOYAKT  BO3MOXHOCTb
CTPOUTENbLCTBA 304€Cb BOAOOYMCTHOW CTaHUMM C OOBIYHOM TexHosorMem ounctkn. B aTtom cBAsm
'MNpokOMMYHBOAOKA-HANOM MpPeanoXeHo MOOEPHM3UPOBaTb paHee MOCTPOEHHble ABa Bogo3abopa (oauvH
N3 OTKPBLITOrO, @ APYron U3 NoA3E€MHOIO UCTOYHMKOB), 0ObEANHMB UX B €OWHBIA TEXHONOMMYECKNIA KOMMIIEKC.
MepBbIi BOgo3abop npencraeneH GeperoBbiM BOAOMPMEMHMKOM B LUMYHTOBOW OEPEBSHHOW MOLMOPHOWN
CTEHKe, ApeHON B GeperoBbiX anmnioBUarbHbIX OTIIOXKEHUSX U HACOCHOW cTaHuuen | nogbema. ExerogHbin
pa3mblB 6epera cos3gaeT aBapunHble CUTyauMm Ha 9ToM Bogo3abope, YTO Bbi3biBaeT NepepbiBbl B Mogave
BOAbl NOTpebutenam, npuyem KavyecTBO BOAbI, Npexae Bcero no MyTHocTu, He cootBeTctByeT TOCT 2874
— 82. Btopon BoAgo3abop (M3 MNOA3EMHOr0 WCTOYHWMKA) NPeACTaBNeH CKBaXMHaMW B anmnoBUasbHbIX
OTNOXEHUAX, PACCYUTAHHLIMU Ha MHPUNBTPALMOHHOE NUTaHWe U3 NOMMEHHBIX (CTapuyHbIX) o3ep. Boga B
CKBaXXMHAX XapaKTepuayeTcs MOBbILEHHbIM COAepXXaHUeEM >xenesa. M3-3a manoro 3anaca BoAbl B 03epax,
BOCIMOJIHAEMOrO TOSbKO B MEpMoabl BECEHHUX MABOAKOB, AEOUT CKBaXXMH Pe3KO M3MEHSIETCA MO Ce30HaMm
roga. Takum obpasom, n aToT Bogo3abop He obecneyvmBaeT GecnepebonHOro BogOCHabXeHUS.

MogepHmnsauus Bopo3abopa [OMMKHA MOBLICUTb HAAEXHOCTb MOA4aYvM BOAbl C  OLHOBPEMEHHBLIM
yny4ywieHmem ee kadecTtBa. [octuraetca 370 OObeAMHEHWEM MOWMEHHBLIX 03ep B €AMHbIA Kackag WU
NCMOMb30BaHNEM WX KaK PEerynvpyloLlmnx eMKOCTEW WM Kak BOOOOYMUCTHBLIX YCTPOWCTB. Boga ¢ peyHoro
Bogo3abopa, ¢ yBenmyeHnem ee MyTHOCTW, nogaeTcs B 03epo 0-1, BbINOMAHAOLWErOo PyHKLUN OTCTOMHUKA, 1
panee, no wmepe HeobxoammocTn, oTBoguTca B o3epa O0-11 wn O-ll, BbinonHsawowme yHKLUN
MHUNBTPALUMOHHBIX BaccenHoB. OTCTanBaHUe U MHPUNbTPaLUSA BOAbl CHWXaKOT €e MyTHOCTb U LIBETHOCTb
0o Tpebyemoro ypoBHsi, a pas3baBneHvne NoA3eMHbIX BOA 3a CYET UCKYCCTBEHHOW MOAMUTKM BOLOHOCHOIO
rOpM30HTa COMPOBOXOAETCS CHUXXEHMEM COoAepXaHus xenesa. BMecTe ¢ TeM MHOroCyTOYHbIA 3anac Boapbl B
o3epax obecneunBaeT 6ecnepeboriHylo ee nogavy gaxe Npu ocTaHoBKax peyHoro sBogo3sabopa.

TpeboBaHus CaHUTAPHO-TMIMEHNYECKOW HALEXHOCTM CUCTEMbl OOYCMOBMMBAKT  HEobXoOAMMOCTb



OBYXCTYMNeHHOro obe33apaxuBaHusi Bogbl — Ha pevyHoOM Bogo3abope u nepeq NOCTyMnfieHMEM ee B
pesepByapbl. OJKchnyaTaumsi TakoW CWUCTEMbl HECMOXHA, 4YWCTKA 03ep MOXET OCYLIEeCTBNATbLCA C
NCNoNb30BaHMEM TEeXHMKM oO0Lero HasHaveHusi (bynbOo3epoB, 3KCKABATOPOB, 3EeMCHapsigoB W ap.).
MepeknoyeHns Ha TpybonpoBogax MO3BOMAKT KOPPEKTUPOBATb, B 3aBMCMMOCTU OT KayecTBa WMCXOOHOM
BOAbI, TEXHONOMMIO paboThbl kKOMMNNekca, obecneynBas MMHUMAarbHbIE AKCMyaTaunoHHbIE 3aTpaThl.

Cneundmryeckn CnoxHbIN FTMAPONOTMYECKUA PEXMM B 3CTyapusX — Ha YCTbEBbIX Yy4yacTKax pex,
0COBEHHO B YCNOBMSIX BO3OENCTBUSA MPUMBOB U OTNIMBOB, OOYCNOBNMBAET CyLLECTBEHHbIE OCODEHHOCTU
peLLeHns BONpoca COXpaHEHUs KayecTBa BOAblI Ha Bogo3abopax.

HabGntogeHns nokasanu, YTo BO BPeMSsi NMPWUIMBOB MPOHUKaHWE MOPCKOW BOAbl, HAanpuMep, B YCTbe p.
CeepHon [BuHbI pocturaet 15..20 kM, a ecnv npunvMBaM COMYTCTBYIOT BETPbl C HArOHHbIM
BONHoobpa3oBaHueM, To MoxeT gocturatb 35 kM. [Npu aTtom gaxe 2 %-Hoe gobaBneHMe MOPCKOW BOAbl B
MPECHY UCKIMOYaeT UCMOMb30BaHWE ee Ansi XO3AWCTBEHHO-NMUTLEBOIO BOAOCHabxeHus. MNockonbky Mop-
ckad Boga OkasbiBaeT (IIOKyNMpylollee BO3OEWCTBME Ha PEYHYH BOAY, B YCTbSX PEK HakaninBaeTcs
fornbLloe KONMYECTBO Oocafka, NpY MUrpauMn NoToka MOTyLIero aBaTb BTOPUYHOE 3arpsA3HeHve Bogbl 3a
cyeT B3My4MBaHMS.

PacnonoxeHvne Bogo3abopoB 3a npegenamu 30Hbl BO3AENCTBMS MPUITMBOB AWKTyeT HeobxoaumocTb
3HAUUTENBHOIO YyAaneHus MX BbllWe MO TEeYEeHUD peku OT notpebutenen, 4To Bnedvyetr Oonblwme
JOnonHUTENbHbIE KanuTanbHble 3aTtpathl. PacnonoxeHne Bogo3abopoB B 30HE AOMYCTUMOrO BO3pacTaHus
xnopugoe B nepuogbl npunusoB (4o 350 mr/n no NOCT 2874 — 82), aBnsscb 3akOHOMUYeckn Bornee
uenecoobpasHbiM, HE WCKMYaeT, OAHaKO, Yrpo3bl YXYALIEHUS KavyecTBa BOAbl MpU HeNpeaBUOEHHOM
COYETaHUN MOTrOAHbIX M WUHbIX ycroBuiA. MopgobHble chakTbl HeogHOKpaTHO ObinM Ha Bogo3abopax psiga
NPUMOPCKNX FTOPOLOB B Hawleln ctpaHe (ApxaHrenbck, KanuHuHrpag) w 3a pybexom. OHu obycnosnveatoT
HekoTopble 0COBEHHOCTM YCTPOMCTBA M 3KCMyaTaumMm Bogo3abopoB B acTyapusix. Hanpumep, B komnnekce
Bogo3abopos Ha p. lNperone (puc. 73) MMEeTCA NOVMMEHHbIE BOAOXPaHUNMLLA, NpegHa3Ha4YeHHble npexae
BCEro 4118 XpaHEeHus 3anaca BoAbl Ha Cryvyan BTOPXKEHUS MOPCKUX BOA.

Ha Bogo3abope Ne 1 npeaycMoTpeHo Hapsaay C 3TUM M3MEHEHME rnyOMHbl 0TOOpa BoAbl B 3aBUCMMOCTH
oT ee kadecTtBa. C 9TOW Lenblo NCMONb3yT HAabop yCTaHaBNMBaeMbIX B MOABOASLIME KaHanbl WaHO4OPOB C
BOAOMNPUEMHBIMWU OTBEPCTMSIMU Ha pa3HOM BbICOTE. B CBA3M C OOMIbHBIM KONMYECTBOM NiTaBHUKa B KaHanax
Ha Bogo3abope Ne 1 ycTaHOBMEHbl TpU psida BXOAHbIX PELUETOK C YMEHbLUAKLWMMUCA MO Xo4y BoAbl
nposopamu, a Ha Bogo3abope Ne 2, kpome Toro, — Bpawalowmecs bapabaHHble ceTkn. B 0BbIYHbIX ycno-
BUSIX Boda OTOMpaeTcAa HEeNnocpenCTBEHHO U3 pPeKkn C Mocnenyllen ee OYUCTKOW, NpU yrpoatoLlem
BO3pacTaHuMu XxropugoB oTOOp BOAbI W3 peKM yMeHblUaeTcss WM MpekpawiaeTcs MOSHOCTbIO C
nepekmntoyeHemM nuTaHus BoJ03abopoB Ha BogoxpaHunuwe. O4YeBMOHO, YTO BOAOXPaHUNULLA MOryT
NCMNOMb30BaTbCA TaKKe B KAYECTBE COOPY)KEHUI NEPBON CTYNEHW OCBETIEHNS BOAbI.
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Puc. 73. Bono3abop ¢ noMMeHHbIM BOAOXPAHUIIULLEM Ha YCTbLEBOM y4YacTKe peKku
1 — peyHoW Bopo3abop; 2 — BoaoxpaHunuile; 3 — OYUCTHas cTtaHuusa; 4, 5 — HacoCHbIe
cTaHuum cooTBeTCcTBeHHO ll n | noaLema

W3 apyrux cnocobos npeAoTBpalleHnst nonagaHus MOPCKOM BoAdbl B BOA03ab0pbl CUCTEM XO3SINCTBEHHO-
NMMTbEBOTO BOAOCHAOXEHUsi credyeT OTMeTUTb MPUMEHEHME BOAOBO3OYLUHbIX 3aBEC, CTPOUTENLCTBO
noABOAHbIX 4aM0 v nonysanpys, NOBbILLALWMX HAMoP BOAbI B peke, CE30HHOE perysiMpoBaHuie CToka u T. 4.

5. ynquuel-wle KadyecTBa BOAbI B KOBLUAaX U npeaBapuTeribHbIX OTCTOMHMKaX

BogonpuemHble KOBLUM HapsiQy C 3aluTon Bogo3abopoB OT LYroneLoBoro Bo3gencTemsa obecneynsator,
Kak U3BECTHO, OCa)aeHNe HaHOCOB U1, CrieoBaTeNbHO, CHUKEHNE B3BELLUEHHbIX BELLECTB, B CBA3U C YEeM UX
MOXHO paccMmaTpuBaTb Kak COOpPYXXEHUSI MEPBOM CTYMEHN OYUCTKM BoAbl. bonblune nccnenoBaHns B 9TOM
HanpasneHun BbinonHeHsl HUKTU X Munxunkomxosa YCCP (I'. . PygeHko, M. A. Yankosckas, B. C.
BecaH u ap.) Ha Bogo3abope 13 [JHenpa ans Kvesa.

[na noBblleHUs ocaxgarollen CnocobHOCTU BOAONPUEMHOrO KOBLUA Ha 3TOM BoAo3abope npoBenu
PEKOHCTPYKLMIO C YCTAHOBKOW B KOBLLE YETbIPEX MPOOOJSIbHBLIX NEPEropodokK, a Takke NepegHen u 3agHen
TOPLOBbIX CTEHOK, B pe3yrnbrate 4yero B 2,4 pasa Obin yaonvMHEH NyTb OBWKEHWS BOAbl, NIMKBUOMPOBAHA
nonepeyHasi UMpKynsumsa Ha BXOAE, CHMXKEHA CKOPOCTb MOToKa A0 5,5 cm/c B ueHTpanbHoM, o 11,1 cm/c B
cpeaHem n 10,7 cm/c B 6okoBOM kopuaopax, obuiee Bpems npebbiBaHUSA BOAbl B KOBLUE ObINo OBEAEHO A0



32,7 mvH. brnarogaps Takum CKOPOCTAM HaHOCbl OCaXAalTcs Ha BCEW OJIMHE KOBLUA, @ 3a[epXMBaloTcs B
OCHOBHOM B GOKOBOM KOpPUAOPE, O YEM CBUAETENbCTBYET PE3KOE CHWXKEHME MYTHOCTM B 3TOM Kopugope (Ha
rmybvHe 5 m) ¢ 34,4 pgo 4,5 mr/n. CocTaBHOM 4acTbi0 PEKOHCTPYKLUUM KOBLUA ObIM Takke YCTPOMCTBO
MHEBMO3aBeCbl Ha BXO4E B LEHTpanbHbIi KOpUAOp, Mpoknagka TpybonpoBogoB K BOOOMPUEMHWKY ANS
nogayn CycneHsMnm u3 aKTUBMPOBAHHOIrO yrns Ans copbumoHHow o6paboTkm BoAbl M CTPOUTENLCTBO
XnopaTopHOM ANng NepBUYHOro ee obessapaxuneaHus. lNogaya Bo3ayxa coctasngana 10,4...11,36 M4 Ha 1M
nHeBMo3aBecCbl. APPEKTMBHOCTb paboTbl MHEBMO3aBECHI COCTaBMANA: MO CHUWXEHUIO MyTHOCTM — 9,2..17
%, opraHonenTuyeckoro azota — 6..., gpuronnanHktoHa — 40,1, nnasHuka — 100%.

KoBw Ha p. Anen B PybuoBcke B ycnoBusx cnaboro LUyroneaoBoro BAMsSHUSA Ha Bogo3abop paGoTtaet
UCKINIOYNTENBHO Kak OTCTOMHUK, 3aaepxusas o 60 % B3Becu npu MCXOLHOM ee coaepaHum o 3,5 ToiC.
mr/n. PaHee p[elcTBOBaBLWMIA 30€Cb PYCINOBOW BOJOMPUEMHUK Obi CUMbHO MNOABEPXEH BO3LENCTBUIO
HaHOCOB, OCIOXHSABLUUX HE TONbKO OTOOP BOAbI, HO U €e 0YMCTKY. MHOroneTHun onbIT 3KCNnya-Taunm 3Toro
Bogo3abopa MOATBEPXKOAET TEXHUYECKYID U SKOHOMUYECKYIO LienecoobpasHOCTb MCMOMb30BaHUSA KOBLUA B
KayecTBe BOOOOYMCTHOIrO COOpYxeHusi, nbo BblgeneHve B3BEEeT B KOBLUAX W nocrnegywollee ee yganeHve
TpebyloT MeHbLUNX 3aTpaT, YEM Ha BOAOOYUCTHBIX CTaHLUSAX.

H. O. AptemeHkom u gp. [1] oBocHoBaHa BO3MOXHOCTb MPUMEHEHMSI OOHOCTYMEHHOW TEXHOMOrnm
ounctkn Boagbl O6m 6Gnarogapa ocBeTndawowen CnoCOOGHOCTM  BOAOMPUMEMHOrO  KOBLUA.  OTOMY
cnocobCcTBOBaNo 3aperynupoBaHue CTOKa peku, obecneuvvBLUEro CyLLECTBEHHOE CHUXXKEHME B3BELUEHHbIX
HaHOCOB B HMXHeM Bbede nnoTuHbl MOC.

MakcumansHass MyTHOCTb Y BOAOMPUEMHMKA B KOBLUE B Mepuobl NaBOAKOB U3MEHAEeTCHd Mo rogam B
npepenax 10... 185 Mr/n, B camoM KoBLLE MYTHOCTb CHUXaeTcsa Ha 25..-. 80%. OgHOCTYNeHHas TexHonorus
B [aHHOM cryyae oOKasblBaeTCA He TOoNbko Oornee 3KOHOMWYHOW, HO K 6Gonee 3dh(PEKTMBHOMW, YeMm
OBYXCTYMNeEHHasi, Tak Kak ocTtaToyHas (Mocrne KoBLua) MernkoaucrnepcHasi B3BECb MIOXO 3aJepKvBaeTcs B
OTCTOMHMKaX, yxyawas TeMm cambiM paboTy ounbTpoB.

Puc. 74. MpunnoTuHHLIN BoJo3abop ¢ npeaBapuTenbHbiMUM oTcToOMHUKamu (no H. B. EpecHoBy)

1 — BogonoAbeMHas NNOTUHA; 2 — BOAOMNPUEMHUK He3aTonnsemMbin; 3 — HacocHasa ctaHuus; 4
— Hacocbl Ans 3abopa BoAbl U3 peKM B MeXEeHb U U3 OTCTOMHUKA B NaBOAKU: 5 — Hacoc Ans nogayun
BOAbl B OTCTOMHUK; 6 — OTCTOMHUK; 7 — peareHTHoe X035INCTBO

B BogonpueMHbIX KoBwax Ha p. MockBe ¢ BpemeHem npebbiBaHWs Bogbl Okono 12 4 cogepxaHue
B3BELUEHHbIX BELWecTB, No gaHHbiM H. J1. Ko3noson n gp., cHwkaetca B nepuoabl naBogkoB Ha 15...40%.
OOHOBpEMEHHO C 3TMM HabniogaeTcsi CHWkKeHne GakTepuarnbHOro 3arpsisHeHust Boabl.. B psge cnydaeB
npeaBapuTenbHOE OCBETNEHWE BOAbl Ha BOAO3abopax MNO3BOMMMO WHTEHcUduMuMpoBaTh paboTy BOLO-
OYUCTHBIX CTaHUMIA C OOHOBPEMEHHBIM MOBbLILEHNEM WX NPOU3BOAUTENBHOCTU U YyNy4lleHWEM KadecTBa
ouyuweHHon BoAbl. Tak, Ha Opgecckom BOAONPOBOAE M3-32 BbICOKOM MYTHOCTU PEYHOW BOAbl M HWU3KOW
achdekTMBHOCTU paboTbl  COOPYKEHUA MNEPBOM CTYNEHW OYUCTKU (FOPU3OHTarbHbIX OTCTOMHMKOB)
ONUTENbHOE BPEMS He yOaBarioCb MHTEHCUMULMPOBATL COOPYXEHMS BTOPOWM cTyneHu. Ata 3apadva Obina
pelleHa Onarogapsi CTPOUTENbLCTBY MOABOASILLErO KaHana-oTCTOWHMKA, PacCYMTaHHOrO Ha 9-cyToyHoe
npebbiBaHne Boabl. B KoBlWe nogBogsilero KaHana Boda OTOMpaeTcsas Ha BCEW €ro  LUMpUHe
nepdopupoBaHHbiMM  Tpybamu, MNOABELUEHHbLIMM HA MOMNMaBkax, W OTBOAUTCA B  MOMEPEYHbIN
pacnpegenuTenbHbil kaHan. O6bem Bogbl B kaHane obecneynBaeT AOCTaTOMHO Oonblio ee 3anac,
Onarogaps yemy 3abop BOAblI M3PEKU NPU YBENMYEHUM €€ MYTHOCTM MOXET BPEMEHHO MpekpallaTbCs, He
BbI3biBasi nepeboeB B BOAOCHAGXEHNN.
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Pwuc. 76. VIHTerpaanble KpuBbie I'VI,D,paBHVI'-IECKOﬁ KPYNHOCTU B3BeLWUeHHbIX BelwecTB B BoAe
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Puc. 77. 3ddekTMBHOCTb NpUMeHeHUs PIIOKYNAHTOB ANA 06paboTKM BbICOKOMYTHbLIX BOA,

a — Ha ropHbIx pekax; 6 — Ha paBHMHHbIX pekax; 1 — Ge3peareHTHoe oTcTamBaHue; 2 — C
BBegeHuem MNAA; 3 — c BBegeHnem BA-2

Puc. 75. Bono3abop Ha ropHOM peke C COOPYXEeHUSAMU ANA NpeaBapuTesibHOM OYUCTKU BOAbI

1 — ObICTPOTOK; 2 — BOOONPUEMHUK; 3 — OOHHaA pelueTka; 4 — NecKofioBKa; 5 — paguanbHbIN
OTCTOMHMK; 6 — TpybGonpoBoAbl MoAdayuuM BOAbl Ha nNpeABapuUTENibHYKO» OYMUCTKY; 7,8 —
COOTBETCTBEHHO IMYOMHHbLIA U NOBEPXHOCTHLIN OTOOP BOAbLI Ma OTCTOMHUKA; 9 — TpybonpoBoAbl
nogayv BoAbl HA BOAOOUYUCTHYH CTaHLMIO UK noTpebuTtensam; 10 — rpsaseBbin TpybonpoBoa



Ha Bogosabope n3 p. KybaHb ons ApmaBupa, rge coaepxaHvne B3BeELLEHHbIX BellecTB gocturaet 5...10
r/n, NpoM3BOANTENBHOCTb BOLOOYNCTHOM CTaHLMM C OObIMHOW OBYXCTYNEHHOW TEXHOMOIrMEN He npeBbillana
18 TbIC. M3/CyT, MYTHOCTb BOAbl MOCMe MepBUYHbIX OTCTOMHMKOB pocturana 200...900 wmr/n n,
cnepoBaTtenbHO, Hapylwana paboTy dwunbTpoB (nccnepoBanuss B. H. Yyca). bnarogapsa ctpoutensctBy
CaMOnNpoMbIBaOLLEroCs BOAOMPUEMHOro KOoBLUA B nocregylowem pabota BOAOOYUCTHOM CTaHUMMU
yny4ywmnack, HO TOMNbKO C BBOAOM B AencTteue B 1962 r. npeBapuTenbHOro OTCTOMHUKA, 3aAepXnBaloLLero
0o 50 % B3Becu, AOCTUrHyTa BO3MOXHOCTb YBENUYUTL NPOM3BOAMTENBHOCTL CTaHumm Ao 40 ThiC. Ms/CyT c
OOHOBpPEMEHHbIM [OBeeHNeM KadyecTBa Mory4yaemMow BOAbl B COOTBETCTBUM C TpebGoBaHMeM cTaHaapTa.
OTCTOMHMK npeacTaBnsieT coOOM OTKPbIThIN OacceH C OeTOHHbIM MOKPbITUEM [HWLA W OTKOCOB
BMECTUMOCTbIO 4,2 ThiC. M°, B TOM uucrie paboyasi YacTb 1 urnosast — 2,1 Tbic. M° kaxaast. OH COEANHEH C
pekon nofBoasLwmMm KaHanom. bnarogapst Tomy 4TO Neprofbl BbICOKOW MYTHOCTM M COOTBETCTBEHHO paboThl
npefBapuUTENbHOTO OTCTOMHMKA COBMAgaloT C BECEHHUMWM MaBodkaMu, nodadya BOAbl B Hero He Tpebyet
nodKaykM 1 NPou3BOANTCA CaMOTEKOM. 3aTpaTthbl HA CTPOUTENBLCTBO OTCTOMHMKA cocTaBunu 20 Toeic. py6. n
OKYMUIMCb B TEYEHME NepBbIX ABYX MET ero aKcniyaTauum.

Hwxe gaHbl npymepbl BO403abopoB ¢ npeasapuTeribHbIM OCBETIEHMEM BOAbl B FOPU3OHTaNbHbIX (puC.
74) n pagmarnbHbIX OTCTOMHMKaX (puc. 75).

MpenBaputenbHble OTCTOMHUKM Ha Bogo3abopax pekomeHayeTCs NPUMEHATb Npu BbiIcOKOM (6onbLue mnm
pasHon 2000 Mr/n) MyTHOCTM pPEYHOW BOAbI, XapakTepHOW ONSA PeK HKHOW 30Hbl Hawen ctpadbl. C. M.
[xadhapos [14] npuBOAMT NOMNyYEHHbIE B HATYPHbIX YCIOBUSIX UHTErparbHble KpuBble CBA3W MYTHOCTU Y
rMapaBNYEeCcKOn KPYMHOCTU YacTul, A5 HEKOTOPbIX pPek 3Tol 30Hbl (puc. 76). Kak BugHo, 6es-peareHTHoe
oTCTavBaHue Npu pacyeTHou (NpeobnagatoLleit) ruapaBnuyeckon KpynHocTn B3secu wy = 0,712...0,15 mmic
obecneunBaeT HEBbLICOKMIN 3pdeKT ocBeTneHns — Ha ypoBHe 35...45%. WiccnepoBanusa C. M. [Oxadaposa
nokasanu, 4to paboTa npeaBapuUTENbHLIX OTCTOMHMKOB MOXeT ObiTb MHTeHcuduumpoBaHa 3a cuyeT
NPUMEHeHNs1 BbICOKOMONEKYNApHbIX priokynaHTos MNAA un BA-2. MNMpueeaeHHble Ha pyuc. 77 pesynbTaTtbl 3TUX
nccrnegoBaHnin NOATBEPXKAAIOT pe3koe MoBbleHne 3PEEKTUBHOCTM MpU peareHTHOM oTcTtamBaHun. [lpu
nose BA-2 0,2...0,8 mr/n 1 30-MmHyTHOM OTCTamBaHun addekT oceeTneHms gocturaet 98...99 %.

Bonblwon uHTepec npenctaBnsieT OTCTauBaHWe BOAbl HEMOCPEACTBEHHO B MCTOYHUKE B MOABOAHBIX
OTCTOMHUMKaX, Halledwmnx npuMeHeHre B 3apybexxHon npakTuke, B YacTHocT B KaHage. BuinonHaOT Takne
OTCTOVMHUKM M3 TPEXCNOWHOro apMMPOBaHHOro nonuatuneHa. 3abupaemas n3 pekv Boga npegBapuTenbHO
NpoxoauT oTcTamBaHue, bnarogapsa Yemy OCHOBHas YacTb B3BECM COBCEM He MonajaeT B BOOOMNPUEMHbIE
yctponctea. OcHOBaHWe MOABOAHOIO OTCTOMHMKA MPWXMMAOT K AHY PeKu, a CTeHbl, Neperopogkn u
MOKpbITWME MNoABELUMBAIOT K MMaBaloLUMM KOHCTPYKLMAM U3 BCMEHEHHOro nonuatuneHa. [lpumeHsioT
HECKOJSTbKO TWMOB Takmx OTCTOWHMKOB (Tpyb4yaTble, neperopogyvaTble, CEFMEHTHbIE U T. A.), PaCCUYUTAHHbIX
Kak Ha be3peareHTHoe, Tak U Ha peareHTHoe OTCTanBaHWe BOAbI.

6. Booosabopbl ¢ (hunbTpyHOLWMMKM BOAONPUEMHBIMU YCTPOWCTBaAMMU

Pa3sHoBMAOHOCTLIO  BOAO3abOpPOB € YMYYWEHHbIMW  TEXHOMOrMYECKMMM  MoKasaTensaMu  cuyuTaoT
BOA03abopbl C PUNBTPYIOWMMM BOAONPUEMHUKAMM: PYCIOBbLIE OrOMNoOBKN U BeperoBble BOAONPUEMHUKM C
KaMeHHoW 06CbInKkor, ¢ UNbTPYIOLWMMK KacceTamu, ¢ hunbTpaumen Yepes eCTeCTBEHHbIE anmnoBuarnbHble
oTnoxeHusa n ap. bnarogaps ManbiM BXOAHbLIM CKOPOCTAM OUMbTPYOLLUE BOAONPUEMHUKM, KaK OTMeYanoch
BbllLE, MEHEE, YEM OTKPbITbIE, NOABEPXKEHLI BO3OENCTBUIO LLYroneoBbiX hakTopoB; 3TO NPENMYLLECTBO B
psoe cnydaeB (ocobeHHo B ycrnoBusx CeBepa) onpefdensieT rnaBHOe MX HasHayeHune — 3awmra
Bogo3abopoB OT wyrk. [pu 3TOM ynydlleHMe KadecTBa BOAbl paccMaTpuvBaeTCA Kak COMyTCTBYHOLLMIA
apdekt. OgHaKo B HOXKHbIX palioHax Ha pekax C pe3kumu konebaHmsmu MyTHOCTM BOObl B MCTOYHMKaXx
3HAQYMMOCTb BOAOOYMCTHOrO adhdekTa hunbTpyowmx BOAONPUEMHUKOB BO3pacTaeT U Hepeako CTaHOBUTCH
onpegenstowen. Elle Ha paHHen ctaguu pasBUTUS LEHTPann3oBaHHOIO BOOOCHAOXEHUs 3TO MOCNYXWMo
NPeanoCbINKON K CO34aHUI0 NH-UNbTPaLMOHHBIX BO403abopoB, coBMeLLaoLLMX PyHKUMN BOAO3aBbOPHbLIX U
BOAOOYNCTHBIX COOPYXEHWW, rae ynydlleHne KayecTBa BOAbl CTAHOBMTCHA [MaBHbIM MPEVMMYLLECTBOM.
CyLecTByeT HECKONBbKO TUMOB (OUMbTPYHOLLMX BOAOMPUEMHUKOB, OTAMYaIOWMXCA (DPAKLMOHHLIM COCTaBOM
uNbTPyoLLLEero Matepunana, KOMMNOHOBKOW (OUMNbTPYIOLLMX SNEMEHTOB, UX PACMONIOXKEHNEM U T. A.

OGblyHble unbTpyloWwmMe BOAONPUEMHUKW, MPUMEHAEMble C AaBHMX MOp, MpeacTaBnsioT cobown
NpPOCTENLLME TUMbl OrONIOBKOB (pacTpybOHble, CBaviHble UNW psXkeBble), BOOOMPUEMHbIE OTBEPCTUSI KOTOPbIX
o6CbINatoT pBaHbIM KAMHEM UK raneyHMKOM, BbIMOSHSLWMMN ponb dounsTpa (puc. 78, a).

[ns yBenuyeHus Bogo3axBaTHOWM CNOCOOHOCTM OrofioBOK MOXeT ObiTb BbIMONHEH B BUAE 3arnybneHHon B
OHO pekun ApeHbl. Tako BOAOMPUEMHUK XOPOLUO 3adepXvBaeT XBOPOCT, Lieny, Tpasy, NUCTbA U Apyrue
nnasatoLLme BeLecTBa, a Takke KpyrnHble B3BELUEHHbIe YacTuLbl U UCKMoYaeT nonagaHve pbibbl. Moatomy
oTnagaeT HagobHOCTb B YCTAHOBKE CETOK, YTO AaeT BO3MOXHOCTb YMEHbLWUTb pas3Mepbl 6eperoBoro
korodua W, CrnefoBaTenbHO, CHW3UTL KanuTanbHble 3aTpaTtbl Ha €ro CTPOUTENbCTBO. PUNbTPYHOLLMIA
OronioBOK MeHee MOoABEPXEeH NOAMbIBY, pa3pyLuatoLiemMy BO34eNCTBIMIO NbAa, CyAoB 1 T. 4. HegocTtatkom ero
ABMSAETCA CHWXKEHWEe CO BPEeMeHeM MpOMyCKHOMW CrnoCcOBHOCTM BCNeacTsBMe Konbmatauuu unbTpa.
Perenepaumio punbTpa Npom3BoaaT obpaTHbIM TOKOM BOAbI, YTO HE BCErAa AaeT HYXHbIA apdeKT.
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Puc. 78. Bogo3sabopbl ¢ chunbTpyowmMmMm BOAONPUEMHUKaAMIN

a, 6, 8 — Ha peKax C MenKo3epHUCTbLIMU OTIIOXXEHUSAMMU B pycrie; r-Ha MarnoBOAHbIX UCTOYHUKAX C
KPYMHO3EPHUCTbIMM annoBuanbHbIMU  OTNOXeHusMU; 1 — UNbLTPYOLWMIA OronoBoK; 2 —
6eperoBou konoael, COBMELLEHHbIA C HACOCHOW cTaHuMen; 3 — chunbTpyrowas 6eperoBas ranepes;
4 — bunbTpyowan 3arpys3ka B BoOAONpUEeMHON KaMepe; 5 — AOHHbIN PUNbTPYHOLLNA BOJONPUEMHUK

Ha maneix BogonpoBoaax npu 3abope BoAbl U3 03ep, 0COBEHHO B CENMbCKOM MECTHOCTU, paHee Hepeako
NPUMEHSNN duneTpyowme KamMeHHO-LlebeHOoUHbIe ranepeu (pwc. 78,6). [anbHenwunm
yCOBEPLUEHCTBOBAaHMEM 3TOrO Tuna BoA03abopoB ABMSETCS coBMmelleHne 6eperoBoro BOAONPUEMHOIO KO-
nogua ¢ BOAOOYUCTHbIM ounbTpoMm (puc. 78, 8). MNocTynueluas B 6eperoBon konogel Boga punbTpyeTcs
yepe? Cron necka, 3arpyXeHHOro, kak B OObIYHbIX CKOpbIX (bunbTpax, Ha noggepXusakome rpaBuiiHbie
cnow, a 3aTtemM nocTynaeT HeNOCPeACTBEHHO K noTpebuTtenam. MNecok npombiBaeTcs 0OpaTHbIM TOKOM BOAbI
CO cbpocoM ee B MUCTOYHUK CaMOTEKOM WM OTKaykon HacocoM. BBuay CBS3aHHOMO C STUM OTKIHOMEHUS
Boao3abopa Geperoson kornogel, Heob6xoOMMO pasfendTb Ha OBE CEeKUUKM, KaKaash M3 KOTOPbIX AOMKHa
nmeTb CBOW Nogsoasawui Tpybonposog. MNnowanb kaxaon a4enkn unbTpa pekoMmeHayeTcst NpUHMMaTh He
Gonee 4 M”. OueBWUOHO, AaHHBIN TN BoAo3abopa MOXeT GbiTb PEKOMEHAOBAH TONbKO AMsi BPEMEHHOrO
BOAOCHaOXeHMs npu noTpebHo cTu B Boge 1...2 TbiC M3/CyT.

OO6wupHble HaTypHble U nabopaTopHble uccregoBaHusa A. C. O6pasosckoro un KO. V. BoosuHa [8, 24]
MO3BOMWIM 3HAYUTENBHO YCOBEPLUEHCTBOBATE (DUNBTPYIOLLME BOAOMPUEMHMKA U YCTAHOBUTE ONTUMaribHbIe
napameTpbl Ux paboTbl. PunbTpbl CTanu BbINOMHATE B BUAE 3aKMIOYEHHbIX B peLleTyaTyo unm cetvaTyto
oborimy GrokoB (kacceT), KOTOpble MOXHO MOHTMpPOBaTb M OEMOHTUPOBaTb Ge3 OCTaHOBKM Bopo3abopa.
Bnarogaps aToMy nosiBMnacb BO3MOXHOCTb OTKa3aTbCs OT MOXO NMPOMbIBAEMON hunbTpytowen obCbInkm
OroSfiIOBKOB U caenatb (ounbTp KOHCTPYKTUBHOW YacTbio OrosioBka. TeM cambiM obecnedyeHa BO3MOXHOCTb
HaJexXHON pereHepauun UNbTPYIOLLEN 3arpy3ku U, CneaoBaTenbHO, NOBbILLEHUA BOAOOUYNCTHOrO addekTa.

MpuMeHeHMe CBA3YOLLMX MaTepuarnos, HaNnpMMep 3NOKCUAHbBIX CMOS, MO3BONSAET OTKka3aTbCst OT 0601MM 1
aenatb unbTpbl B BUAE XKECTKUX BOOONPOHULLAEMbBIX MAUT, AOMONHUTENBLHO OBNErYMB UX U3rOTOBMEHNE U
MOHTaX. [lpMMEHeHMe  WCKYCCTBEHHbIX  UIbTPylOLWMX MaTepuanoB no3eonseT ewe 6onee
YCOBEPLUEHCTBOBATbL (QUMbTPYIOLNE BOAONPUEMHUKA U MOBLICUTb WX BOLOOYUCTHYIHO CMOCOBHOCTb.
MpencTaBnseT NpakTU4ECKUi MHTepec TpybyaTbi OrONMOBOK C (PUMbTPYIOLUMM 35IEMEHTOM U3 BCMEHEHHOTO
nonMcTMpona v ¢ Bocxoaswmm npuemom BoApbl [4]. OH BbINONMHEH B BuAe pacTpyba, COYNEHEHHOro C
UMNMHAPOM, KOTOPbI B CBOK o4vepefb courieHeH ¢ anddpysopom. LinmHgpuyeckas 4yacTb OrornioBka 3a-
MofHeHa nnasaloLWMM 3epHUCTBIM MOMMCTMPONOM, YAEPXKUBaeMbIM CBepxy ceTkow. lNMpombiBka dunbTpa
ocylecTBnsieTcd obpaTHbIM TokOM Bogbl. OgHako, B OTNMYME OT paHee pacCMOTPEHHbIX OrOMOBKOB, 30€Ch
unbTpytoLWwasa 3arpyska npyv NpoMbIBKE pacLUMPSETCs, YTO NO3BONSET OTMbIBaTb HE TOMbKO MYCOp, HO U
KonbMmaTtupyloLwime 4vactuubl. bnarogaps 3TOMy OronioBOK MOXET pacCYMTbIBaTbCA Ha 3agep)kaHue
3HAUYNTENBHOIO KOMMYecTBa B3BECUM U paccMmaTpuBaTbCA B OOMbLUEN CTENEHW Kak BOAOOYMCTHOE, a He
WwyrosawmMTHoe ycTponcteo. [lpu Hannuumn, [OCTAaTOMHOM NYOMHBI MOXHO yBENuuMBaTh  TOMLMHY
PuUnbTpyoLLEero crnos ¢ OAHOBPEMEHHbIM YMEHbLUEHUEM AuaMeTpa pakumMi 3arpysku, 4YTO MOBbILLAET
3a[epXKMBatoLLy0 CMocobHOCTL chunbTpa. U Bce e npumeHeHue unbTpyowmx BOLONPUEMHUKOB Kak
BOAOOYMCTHbIX YCTPOMCTB OFpaHM4MBaEeTCA BOOOMPOBOAAMM  Masion NPOM3BOAUTENBHOCTU  U3-3a
CMOXHOCTEN B TEXHOMOIMMM OYMCTKM U BO3MOXHbIX MEpepbiBOB Nodayn Bogbl. B cBA3M ¢ 3aTMm Ha
BOAONPOBOAAX cpefHen 1 OOMbLUON NPOVU3BOAUTENBHOCTU NPUMEHSETCS METOL COBMELLEHHOMO (OTKPbITOro
n dunbTpylowero) otbopa BoAbl, KOrga B 3aBUCUMOCTM OT COAEPXKaHWs B3BECM B PEYHOM MOTOKE,



wyronenoBon o6GCTaHOBKM W Op. NEPUOAMYECKU OCYLLECTBNSAETCA MpUMeM BOAbl OTKPbITBIMUA UMK
UNbTPyOLWLMMM BOA03abOPHBIMK YCTPONCTBaMU. BO3MOXHbI ABE TEXHONOTMYECKNE CXEMbI COBMELLLEHHOTO
oTbopa BOAbl: C napanfenbHoM paboToM OTKPLITOrO K UNBbTPYHOLEro BOAOMPUEMHUKOB U C
nocriegoBaTtenbHon (Yepepyowencs) ux paboton. MoxeT ObiTb HECKONMbKO BapuUaHTOB COYETaHUSA
OUNbTPYIOLLErO 1 OTKPLITOro BogooToopa.

Puc. 79. Bogosabop ¢ dunbTpyowmmM BogonpueMHUKOM Ha MarioBOAHOMN peke
1 — OeperoykpensneHue. U3 KameHHoOM Habpocku (chunbTpyrowee); 2 — cbunbTpyrowas npusma; 3
— BopocbopHas BbleMKa; 4 — KpensieHne pycna; 5 — HacocHasi CTaHUMA

B oTnuuve OT coBMelleHHbIX BOA03abOpOB Ha LUYFrOHOCHbIX pekax, B Crnyvae Korga COBMeELLeHue
OCYLLECTBMAETCA C UeNblo ynydleHus KavecTBa BOAbl, (UNLTPYIOWMIA BOAONPUEMHUK CTaAHOBUTCS
OCHOBHbIM, @ OTKPbITbIi — BcrioMoraTenbHbiM. OH BkNtoyaeTcd B paboTy nub 3UMMOW, B nepuog
negocTaea, Korga ypoBeHb B peke NafaeT, CHuKasi Mpou3BoaUTENbHOCTbL DUNBTPYIOLLEro BOAOMPUEMHMKA.
lMockonbKy ka4yecTBO BOAbl B Peke B 3TOT NEpMO[ BbICOKOE, BKITHOYEHUE OTKPBLITONO BOAOMPUMEMHUKA HEe
OCIMOXHSAET TEXHOJMOMMI0 Nnocregyrolen BogoounucTkn. Ha puc. 79 pgaH npumep Takoro Bogo3abopa,
NMOCTPOEHHOIO Ha O4HOM M3 OOBLEKTOB HedTerasoBon MPOMBILIIIEHHOCTN MO NpoekTy Mnpocneurasa [28].
3pecb ycrnoBusaM 3abopa BOObl HE TONMbKO KOHCTPYKTMBHO, HO W TEXHOMOrMYEeCKU MOgYMHEHO
BeperoykpenneHne, KOTOpPoe BbINOMHEHO B BMAE KaMEHHOW HabpoCku MO eCTECTBEHHbIM anmoBUanbHbIM
OTNIOXEHUAM Ha ydacTke Gepera NpPOTsKEHHOCTbIO okono 200 M, a B OHO peku 3arnybneHa KameHHO-
HabpocHasa ynopHas npusma. BmecTto 06bI4HO NPpMMEHAEMOro B 3TUX YCINOBUSAX KOBLUA cAaernaHa Geperosas
BbleMKa, OTFOPOXeHHas OT pycna unbTpyloLien gambon. bnarogapsa Takowm KOHCTPYKUMM BOAOMPUEMHMKA
pocturaeTcs oTbop BOAbl M3 pEeKUM Ha BCeW 3aTonneHHoW nnowaau OeperoykpenneHus, npu 3ToMm
MakcuManbHasa ckopocTb unbTpauun (npu NMB) ne npesbiwaeT 1 cM/c. [pu CHMKEHUU PUNBTPALIMOHHOIO
pacxofa MOXEeT MPoOn3BOAUTLCSA AOMOMHUTENBHbLIN OTOOP BOAb! (PMMLTPYHOLLMM OroSIOBKOM, 3aSIOKEHHbIM B
YMOPHYIO NPU3MY, UITN OTKPbITBIM BOOOMPUEMHUKOM OOHHOro Tuna. [pu yrpoxalooweM CHWKEHUM YPOBHS
BOAbl y Bogo3abopa MoryT ObiTe cAenaHbl Nony3anpyabl y NpOTUBOMNONOXHOrO 6epera.

B cxeme ¢ nocnegoBatenbHonm paboTon BOAONPMEMHUKOB BOAA M3 OTKPbLITOrO BOAOMNPUMEMHUKA COBCEM
He MocTynaeT B CUCTEMY BOAOCHabXeHwusi, a uaeT MOMHOCTb MM 4aCcTMYHO Ha unbTpauuio c
COOTBETCTBYHOLLEN OYNCTKON.

Bce onncaHHble Bbilwe pelleHns MPUMEHUMbl HE TONbKO ANS CTPOUTENbCTBa HOBbIX BOA03abopoB, HO (1
Oaxe B «bomnblien cTeneHW) Ons PEeKoOHCTPYKUuM AencTByowmux. B aTon ©BA3M BaxHOe 3HayeHue
npuobpeTaloT 3IKCMnyaTauMoOHHbIE UCMbITaHMA BOO03abopoB, OLEHKa HaTypHbIX YCroBUMWA uX paboThl,
0606LLeHNe onbiTa N MOAEPHU3ALMS.

7. YnyyweHue KayecTBa BOAbl NOMMEHHOW MHPUNbTPaLmen

MeTog yny4lweHns kayecTBa BoAbl nyteM 6eperoson nHpunbTpauum nssecteH gasHo. OH ABnseTcs no
CyLleCTBY MepBOW MPON3BOACTBEHHON TEXHOMOMMen OYUCTKM MPUPOA-MbIX BOA ANS Lernen XO3SNCTBEHHO-
NMMTEEBOTO  BOAOCHabXeHus. [pyMeHsiemble  BOA03abopbl  MHMMNBLTPALMOHHOIO  TWnNa  MONy4Mnu
AanbHelllee yCOBEPLUEHCTBOBaHNE 3a CHET BKINIOYEHUS B X COCTaB OTKPbITbIX BOAOMPUEMHWUKOB C Nogaven
peyHow BoAbl B MOMMEHHbIE BOOOOYUCTHbIE YCTPOMUCTBA: «(PUNbTPYoLMe ninowankm, 6accenHbl unu kaHanbol
[5, 18, 29], (puc. 80). JaHHbIN MeToa4 NPUMEHSIeTCA ANA UCKYCCTBEHHOro MOMOMHEHMST NOA3EMHbIX BOA U
UCMblTaH Ha MHOMMX BOAOMPOBOAAX MPaKTUYEeCKM BO BCEX KIUMATUYECKMX 30HaX HallenW CTpaHbl: B



HoBoky3Heuke, KpacHosipcke, Coun, Tounucn, Pure n 1. g. Bo Bcex 3aTmx cny4dasix kavyecTBO BOAbI,
nogaBaemMon noTpebutensam nocne ee obeszapaxmnBaHusi, COOTBETCTBOBANO TpeboBaHMsIM CTaHAapTa Ha
NUTLEBYIO BOAY.

Mpn mManbiXx €eCTEeCTBEHHbIX 3anacax nMnNoA3eMHbIX BOA4 WM WUX OTCYTCTBMM, Hanpumep, u3-3a
He4OCTaTOMHOM MOLUHOCTM  anfioBMasibHbIX OTIIOXKEHUA  (PUNbTPyoWMe MNONMEHHbIE BOOOOYUCTHLIE
yCTpOVICTBa MOryT nmeTb npamoe Ha3HaydeHune — yny4dlleHne Kadectea BO[bl, no,anaeM0|7| C OTKpPbITOro
Bogo3abopa (puc. 81). Hwke pgaetcs oueHka M3MEHEHU KadecTBa BOAbl Ha OOHOM M3 BOA03abopoB Mo
pe3ynbTatam ANnTenbHbIX NPON3BOACTBEHHbIX OMNbITOB.

Puc. 80. MHctmanpauuouubm KaHan Ha Bogo3abope 13 p. ITOMI:

Puc. 81. Bogo3a6op ¢ MHunbTpaunMoHHbIMU 6accetHamu Ha p. Bana-YuukaH

1 — BOgONpoOBOAALIMNN KaHanM; 2 — UH(UNbTPaLHOHHbIe 6accelHbl; 3 — ApeHbl; 4 — CMOTPOBLIe
Kkonoaubl; 5 — BoaocOOpHbIN KonoAel; 8 — TpybonpoBoa noaavu BoAbl B ceTb; 7 — 06paTHbIN
¢unbTp; 8 — BOoAoOTBOAHAsA KaHaBa

Boposabop npenctaBneH MHMUNLTPAUMOHHOW ranepeen, 3anoxeHHowm B Tonwy OeperoBbix
annoBuanbHbIX OTMOXEHUN p. TOMb, W OTKPbITbIM PYCMOBbIM BOAOMPMEMHMKOM. BoaooumcTHbIMU
YCTPONCTBAMU CNy>XaT MHPUINbTPaAUMOHHbIE ©GaccenHbl. [denctBytoT Tpu ©GacceinHa, BbINOMHEHHbIE B
CYIMIMHKaxX W pacrnosfioXeHHble B OOWH psg Ha pacctosHum okono 35 M toT ranepen. [JHOo GaccenHoB
3arny6reHo 40 eCTECTBEHHbIX OTNOXEHWUIA FPaBMs U rarieyHmka co cpeaHuM anameTpom cpakumi 25 mm Ha
NOBEPXHOCTb MPaBUNHO-TaNeYHNKOBbLIX OTIOXEHU YNOXEH CrON necka TonwuHon 0,5 M ¢ 3KBMBaNEHTHbIM
anameTpom 3epeH 1,2 MM 1 koadpdmumeHToM HeogHopoaHocTu 8... 10. PeyHasa Boga nogaetcs B 6acceiHbl
6e3 npeaBapuTENbHON OYUCTKU U (PUIbTPYETCA B IPYHT cO ckopocTbio 5... 10 m/cyT. KoHTponb kavecTtBa
BOAbl OCYLUECTBISIET BEOOMCTBEHHas nabopatopus, HaxogsLascs HenocpedcTBEHHO Ha Bogo3abope, a
Takke nabopatopusi CaHUTapHO-3MMOEMUONOrMYECcKon cnyxobl. [pobbl Boabl Ans aHanmsa oTbvpatoT 13
BOOOCOOPHOro Komogua Ha ranepee v 13 peku B cTBope 3toro konogua. OueHKy KayecTBa MCXOOHOW U
OYMLLEHHON B mpouecce MHMWUbTpauMn BoAdbl MPOU3BOAAT MO OCHOBHbIM (PU3MYECKMM MoKasaTensMm —
LBETHOCTU, NPO3PAYHOCTU, TEMMNEPATYPE; XMMUYECKUM NOKa3aTensiM — OKUCIIAEMOCTM XXECTKOCTH, LenoY-
HOCTW; BGaKTEPMONOrM4eCKyto OLIEHKY — MO N3MEHEHUIO KONU-TUTPA

Booa B peke xapaktepusyetcd HebonblwmMu konebaHusaMu MyTHOCTW; COoAep)KaHWe B3BELUEHHbIX



BELLECTB Ha MpoTshxeHun bonblien vyactu roga coctaenseT 10... 15 mr/n, a B nepuog BeCeHHero naesogka
Bo3pacTtaeT go 100..:400 mr/n (nHorga go 800 mr/n). OkMCNAeMocCTb, LWEeNOYHOCTb, XKECTKOCTb PEYHON BOAbI
HaxogaTcsa B npegenax Hopm Konu-tutp unamensietca ot 0,001 go 0,4.

M3 npmBepeHHbIX rpadukoB (puc. 82 — 84) BuaHa npsimasi 3aBMCUMOCTb KauyeCTBa OYULLIEHHOW BOAbI OT
peyHon.

B npepwecTtByowmin nepuog (40 MCKYCCTBEHHOM MH(UNbTpauumn) rpyHTOBbIE BOAbI XapaKTepusyTes
rnokasaTensamu a, B NpoLecce NCKYCCTBEHHON MHUNbTpaLuy — nokasaTtensmu 6.

Pesynbtatbl AnuTenbHbiXx HabnwoaeHu noaTBEPXKAAKT, 4YTO  KavyeCTBEHHble MnokasaTenu BoAbl
N3MEHSTCH C U3MEHEHNEM COOTHOLLEHUSA €CTECTBEHHbIX U UCKYCCTBEHHbIX TPYHTOBLIX BOA,.

Temnepamypa TpPyHTOBbLIX BO4 C BHeApeHWeM 0OBOAHEHMS cTana MeHee ycTonumBoin. [Mpousowen
3aMeTHBIN COBUI ee K peyHor Boge. AMNNnUTy4a TemnepaTypHbiX konebaHui rpyHTOBbIX BOA YBENUYUNach ¢
10 go 14°C, B TO BpeMsi Kak B peke OHa MoYTN HEM3MEHHO COCTaBnsieT okono 22°C.

lpo3payHocme peyHon Bogbl (puc. 82) nameHsietca B npegenax 10...35 cm no wpudTy. M3 roga B roa
COXpaHAEeTCa yCTOM4MBasi 3aKOHOMEPHOCTb 3TOr0 W3MEHEHUHA: MakCMMarbHOE CHWKeHWe B nepuog Be-
CEHHero naBofka C nocrnegylwum noBbiweHnem o 25...27 CM M MOBTOPHOE CHWKEHWE MNpU OCEHHEM
naBoake (CeHTabpb-okTAOpL). [lpo3payHoCTb nopaBaemon C Bopo3abopa Boabl Gornee ycTonumBa, He
cHmkaeTcs Hwke 30 M He npeBblwaeTr 34 CM, XOTS A0 BHeOPEHMS WUCKYCCTBEHHOW WHuUnbTpauuu B
oTAenbHbIE Nepuoapbl roga Npo3pavyHoOCTb FPYHTOBLIX BOA gocturana 37 cMm.
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Puc. 83. Xumunyeckme nokasatenm Kayectsa Boabl

a — OO0 BHeapeHud I/ICKyCCTBeHHOVI VIHq)I/IJ'IpraLI,VIVI; 6 — nocne BHEOpPEHNA----===-==-= B OTKPbITOM
BOAOONMPUEMHUKE |---=--=--- B BOD,OC6pOCHOM Konoaue
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Puc. 82. ®dusnyeckme nokasarTenu KayecTtsa Boabl
a — [0 BHeOpeHWs UCKYCCTBEHHOW WHdWNbTpauuu; 6 — nocne BHeOpeHus; ------—---- B OTKPbITOM
BOAOMNPUEMHUKE; --------- B BogocOopHOM KonogLe



LisemHocmb BoAbl B peke B BECEHHe-NeTHNEe Mecsubl Bo3pactaeT, gocturas 20...35°, a Ha npoTskeHun
fornbLuen YacTu 3MMHEro Nepuoaa HaxoauTcst Ha ypoBHe 5°. B To ke BpeMsi UBETHOCTb FPYHTOBLIX BOA, He
BbIXOAWT 3a npepensbl 5...16°. MlameHeHus ee ¢ BHEOPEHNEM NCKYCCTBEHHOW MHAUITbTPALMM MPAKTUYECKN He
nponsowsio. CBsA3b Ka4yeCTBEHHbIX M3MEHEHWUA PEYHOM U TPYHTOBOW BOA MO BPEMEHM HeycTonumBa. Kak
BWOHO, M3MEHEeHMe LBETHOCTU TPYHTOBOW BOAblI MPOMCXOAWUT C OTCTaBaHWEM MO BPEMEHW OT PEYHOW.
O6ycnoBnmBaeTca 3TO COOTHOLUEHMEM MWCKYCCTBEHHBLIX W €CTECTBEHHbIX TPYHTOBbLIX BO4 B CYMMapHOM
nebute Bogosabopa, U3MeHsALWMMCA N0 ce30HaM roga, 1 gpyrumm cpakropamu.

Xecmkocmb U wen04HOCMb TPYHTOBOM BoAbl (puc. 83), Kak U paHee, Ha NPOTSXXEHUN NOYTU BCEro roga
OCTalTCA Bbllle, YeM peyvyHOW. BrnusHue WUCKYyCCTBEHHOW WHMUMAbTpPaUUM MNpOsiBUNIOCL B TOM, 4TO
COLEepXXaHWe COren XeCTKOCTU B FPYHTOBOM BOAE 3MMOM 3aMEeTHO CHM3WUNocb. OOBbACHAETCHA 3TO TEM, YTO
3MMOW, KOrga ypoBeHb BOAbl B peke, a crnefosa- TefbHO, 1 UHTEHCUBHOCTb €CTECTBEHHOW MHUNbTPaLmMm
MaKCMMaribHO CHWXKalTcs, B CyMmapHoOM pJebute Boposabopa cranv npeobnagatb WCKYCCTBEHHbIE
rPYHTOBbIE BOAbI.

Okucnsiemocmsb (0,7...4,3 mr/n O3) coxpaHunacb 6nm3kon Kk Habntogaswenca padHee (1...3.9 mr/n). Bo
BCEX Cny4asx konebaHus okucnse-mMocTv rPyHTOBbIX BO4 MeHee peskue, Yem pedHbiX. Pa3oBble npesbile-
HUSI OKUCMSIEMOCTU TPYHTOBbIX BOA Had PeEeYHbIMUM He CBA3aHbl C WCKYCCTBEHHOW WHunbTpauuen, a
00BACHATCA, NO-BUAMMOMY, HanMuMeM WHbIX WMCTOYHWUKOB 3arpsA3HEHUs1 rPyHTOBbIX BoA4. Ho Tak Kak
NPEBbILEHNS 3TU HE BbIXOAWMM 3a Npeaeribl JONYyCTUMOro, NPUYMHBI X AeTanbHO He UccneaoBanumchb.

Konu-mump rpyHTOBbIX BOA (puc. 84) C BHeApeHWeM WCKYCCTBEHHOW WHMWUNbTpauMM cTan MeHee
ycTonumBbIM. Ecnv B npefwecTBytoLLme roabl OH NOYTU HE CHUXancs Hxke 4, To Tenepb Hepeako AocTuraet
0,4 n npubnuxaeTca K KONU-TUTPY pedHon Boabl. bnarogaps Xopowwo opraHM3oBaHHOMY XITOPMPOBaHMIO
nogaesaemasi noTpebutensam Boda Bcerga uMMeeT Konu-Tutp Ha ypoBHe 333. Kak BugHo u3 puc. 84,
KonebGaHunsi Konu-TUTpa FPYHTOBbBIX BOA HE COOTBETCTBYIOT konebaHusm ero B peke, 4YTO oObACHSAeTCS
CYLLLECTBEHHBIM MOBBILIEHMEM WMHTEHCMBHOCTUM WMHMWUMNbTpaumMm M3 BGacceriHoB B Havane dunbTpouunkna
(mocne o4vepenHor YncTkK). baccenHbl NO 3aBepLUEHMM YNCTKU BBOOATCS B paboTy cpasy, 4O CO3peBaHus
aKTUBHOW MMEHKN Ha MOBEPXHOCTU (OUMbTPYIOLLEro rpyHTa. VICKMouMThL nonagaHue nepeoro unbtpata B
FPYHTOBBIN MOTOK MPU 3TOM HEBO3MOXHO. [103TOMY ANA NpedoTBpaLLEHUS WIU OrpaHUYEeHUs CHUKEHWS
KONMuW-TUTpa 3anonHeHne 6accenHoB NPOM3BOAST C TaKMM pac4eToM, YTOObl CHM3UTbL pacxod cwunbTpaTta ot
OLHOBPEMEHHO OYMLLEHHbIX BacCermHOB A0 YPOBHA, MpU KOTOPOM [OOMNOnHUTENbHoe OakTepuanbHoe
3arpsis3HeHMe TPyHTOBbIX BoAg OyaoeT MuHMManbHbIM. Bonpoc 3TOT [OmkKeH pelaTbCa Ha OCHOBE
cneumanbHbIX HAaTYpPHbIX UCCreL0BaHNUN.

Hapsgy ¢ oTMeYeHHbIMY Bhille Noka3aTensaMmy aHann3npoBarnoch Takke U3MeHeHne coepXaHns B Boae
xenesa, ammuaka, xnopuzaoB. 1o BceM aTuMm nokasaTensm KayecTBO BOAbl He BbIXOAWNO 3a npefensl
ponyctumoro. C MNpMMEHEHMEM WCKYCCTBEHHOW MWHUNbTpauum Habnoganocb YCTOMYMBOE CHUXEHME
cofepxaHus xenesa B rpyHToBow Boge ¢ 0,3 go 0X.0,25 mr/n.
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Puc. 84. NameHeHune Konu-TuTpa BoAbl
a — [0 BHeApeHWUs UICKYCCTBEHHOW UHUNbTpauun; 6 — nocrne BHEAPEHUs; ---------- B OTKPbLITOM
BOAOMNPUEMHUKE; ========- B BO4OCOGOpPHOM Konofue

Takum oOpasoM, AnMTENbHbIA OMNbIT 3KCMfyaTauun Bogo3abopa C UALTPYOLWUMU NOMMEHHBIMU
BOAOOYUCTHBIMM YCTPOMCTBAMM B PaBUN-HO-FaNeYHNKOBBLIX OTMOXEHUSIX MNOATBEPXKAAeT [OOCTaToOuvHYHo
CaHUTapHYH HaOeXHOCTb ero paboTbl. KayecTBO nonyvyaemon BOAbl MOXET PerynMpoBaTbCsl N3MEHEHVEM
COOTHOLLUEHMS UCKYCCTBEHHBIX M €CTECTBEHHbIX PYHTOBBIX BOA U NOAAEPKUBATLCS B npeaenax TpeboBaHni
cTaHgapTa.

MornHow GakTepuanbHOW OYUCTKU BOAbl B pacCMaTpuvBaEMbIX YCIOBMSAX He AOCTMraeTcs, B CBA3N C YeMm
obes3zapaxunBaHue ee nepea nopgadyen noTpedbuTenam AOMKHO ObiTb 06s3aTenbHbiM. IPPEKTUBHOCTD
OYUCTKM BOAbI B MpOLIECCe WCKYCCTBEHHOM WHMMMAbTPALUM MOSMIHOCTbIO 3aBUCUT OT MECTHbIX YCMOBUN:
KayecTBa MCXOOHOW BOAbl, Xapaktepa QUNbTPYIOLWMX [PYHTOB, OTAANEHHOCTN WHUNBTPALMOHHBIX
YCTPONCTB OT BOAOMPUEMHbLIX COOPYXEHWA U Ap., U B KaXKAOM KOHKPETHOM Criyyae ee MnpoBepsitoT Ha
ONbITHbLIX YCTAHOBKAaX B HATYPHbIX YCNOBUSIX.

MonoXnTenbHbIA OMNbIT MOMMEHHON MHMUNBLTPaAUMM U OanbHenwee Oornee LIMPOKOE BHEApPEHME ee B
NpOM3BOACTBO obycnosnueatoT HeobX0AMMOCTb KOHCTPYKTMBHOTO " TEXHOJOIMYECKOro



YCOBEpPLUEHCTBOBaHUS CUCTEM YIyudlleHWs kadecTBa BoAbl Ha Bogo3abopax. B oTeuecTBeHHOW npakTuke
ynyJylleHWe KavecTBa BOAbl MNPV MOWMEHHON WHMUNbTPAUMN OCYLLECTBNSETCS, Kak npaBumno, no
OOHOCTYNEHHOW cxeme (puc. 85) — unbTpoBaHME Yepes anmioBUanbHble OTIIOKEHUS C NOCNEeAyHLWUM
obeazapaxvBaHMeM. OCHOBHbLIM TUMOM COOPYXXEHWI MpWU 3TOM SABMSIOTCA MHPUNBbTPALUOHHBIE GacCenHbl,
Ha 3adeKTUBHOCTL paboTbl KOTOPbIX, OCODEHHO B CYpOBbIX KIUMaTUYECKMX YCMOBUSIX, onpedensoiiee
BO3JeNCTBME OKasblBalOT: Oonbluasi MpPOAOIDKUTENBHOCTb Nepuoda HU3KOW TemnepaTypbl BOAbl B
NMOBEPXHOCTHbIX NCTOYHUMKAX (5...6 mec); BbonbLluas NpoaomkUTENbLHOCTL NegocTaBa B baccenHax (4o 7 mec),
YAMNVHSIOWEro  COOTBETCTBEHHO MPOAOIDKUTENBHOCTL  (PUNBbTPOLUMKNG; PEe3KUe W3MEHEHUS MYTHOCTU
NCXOAHOW BOAbI HA NPOTSXKEHUN UnbTPOLIMKNA.

Puc. 85. Cxema Bogo3abopa c cuctemon
OYUCTKN BOAbI

a — C OObIYHOM TexHornorvem WMHPUNbLT-
paumm; ©6 — C YycOBepLUIEeHCTBOBaHHOM
TexHonornen; 1 — Bogo3abopHble CKBaXXWUHbI;
2 — wnH(pUNbTPaALUOHHbIe 6GaccenHbl; 3—
HacocHass cTtaHuma |l nogobema; 4 —
BOAOCOOpPHLIN Tpyb6onpoBog; 5 —
pacnpegenuTtenbHbii  TpybonpoBon; 6 —
BOAOOYMUCTHAA CTaHUMA; 7 — HacocCHas
ctaHuma | noabema; 8 — OTKPbITbIN
BoAoONpuMeMHUKY 9 — coeAuHUTEnNbHble
TpybonpoBoabl; 10 — pacceuBarwowme
BbIMYyCKM

YBenuyeHve MyTHOCTM MCXOOHOW BOAbI NPY HU3KOW ee TemnepaType B NpeanaBoaKOBLIN Nepuog, Korga
TpebyeTca MakcMManbHasi MHTEHCUBHOCTb MHMUMAbTPaLMKU, COMPOBOXAAETCA YMEHbLUEHWEM BOL4OOTAAYU
DaccenHoOB M3-3a YCKOPEHHOW KonbmaTaumm punbTpylowmux rpyHToB. Mpon3BoauTenbHOCTL BOoA03abopoB
Mpu 3TOM pe3KOo CHMxaeTcH. MocKoMnbKy BO3MOXHOCTb pereHepauum rpyHToB B 9TOT Mepuod UCKYaeTcs
n3-3a nepgocrtaesa B HGaccenHax, OHM AnuTenbHOe BpeMsi BbiHYXAeHHO GesgeincTByloT. Beog B gencreve B
npeanaBofKOBbIN Nepuos pesepBHbIX GaccerHOB He obecneuvBaeT OOMOMHUTENBHOrO pacxoda BoAbl
BCNeACcTBME NPOMeP3aHns PUNbTPYIOLWUX FPYHTOB U BbICTPOro ux 3auneHus. BosHukaeT, Takum obpasom,
HeOoOXOAMMOCTb NPeABaPUTENBHON OYUCTKM BOAbI C NPUMEHEHNEM LOMNOMHUTENBHbIX COOpYXeHn. OgHako
aHanm3 pexuma paboTbl cMCTEM MOWMEHHOW MHMUNBbTPALMM MOKasbiBaeT, YTO dTa 3agadva MoXeT ObiTb
pelleHa n Gonee paumoHanbHO — 0e3 NPUMEHEHUS JOMONMHUTENBHBIX COOPYXXEHUI, 3a CYET MOBbILLEHMS
acpdektuBHocT  paboTbl camux BaccenHoB. [lpexge Bcero 310 MOXeT OblTb  OOCTUMHYTO
nocnegoBaTernbHbIM OCYLLECTBIIEHMEM (YepefoBaHMEM) B WHUINbTPAUMOHHBIX GaccenHax npoLeccoB
UNbTPOBaHMA BOAbl M OCaKOEHWSI B3BELUEHHbIX HAHOCOB, Grarogaps 4emy rpsiseeMkocTb OacceniHoB
MHOTOKPaTHO  YBENMYMBAETCSA. TEXHONMOIMYEeckom OCOBEHHOCTbO  MHAUIbTPAUMOHHBLIX  ©accenHoB-
OTCTOVMHUKOB SBMASIETCA TO, YTO OHM paboTalT B MPOTOYHOM pEXUME C MEPUOANYECKMM WU3MEHEHWEM
HanpasneHus TedeHud. [lpM TakoW TEXHOMOMMW CUCTEMbI WCKYCCTBEHHOW WHMUIbTPaUMM OOSMKHbI
yCTpamBaTbCsa C Y4E€TOM CreayoLlmx OONONHUTENbHbIX TpeboBaHun: obuiee ymcno GaccemHoB B cucteme
OOMKHO OblTb He MeHee Tpex (ABa pabounx, OOuH pesepBHbIN); nogada Boabl B HacceilHbl AOMmKHa
OCYLLECTBMATLCA PACcCPeAOTOMEHHO Y TOPLIOBOrO OTKOCa; GaccelHbl AOMKHbI ObITb COEAMHEHBbI Mexay
cobon TpybonpoBodamu; Kaxabii 6acceviH, 3a UCKMOYEHNEM OBYX .KpalHUX B psdy, OOJDKEH MMETb OBa
BBOAA.

Hwke paccmatpuBaeTcss pexum paboTbl CUCTEMbI MONMMEHHOW WHWUMNbLTpauMn C OaccerHamu-
OoTCTOVHMKamu (cM. puc. 85). lNockonbKy onpedensowmMm nepuogom ans. padboTtel 6acceiHoB Yalle Bcero
ABNSETCA MNepuog 3WMHEN MEXEeHW, pereHepauusi TpyHToB B OaccelHax MpoM3BOAUTCS HaKaHyHe
nepocrtaBa. Ha paccmaTtpmBaeMoMm Bogo3abope HakaHyHe rnegoctaBa umcTaT 6accenHbl b-2 u 6-3 npu
ofHoM paboTatoiem baccenHe b-1. MNocne unictkn b-2 octaeTca B pe3epse, a b-3 BBoAUTCA B AENCTBME U
paboTaeT coBMeCTHO ¢ bGaccenHoMm b-1 B HEMPOTOYHOM pexunme. bnarogapsi Manon MyTHOCTU MCXOOHOW
BOAbl B 3TOT nepuopn pabota 6accemHOB MO OAHOCTYMEHHOW CXEeMEe He BMeYeT PEe3KOro CHWXKEHUs KX
BogooTaauu. Mo ycnosusam TexHonorun 6accenH b-1 ¢ Havyana negoctaBa paboTaeT ¢ 6onbLuen HarpysKkou,
yem b5-3, NnoTepu Hanopa B HEM paHblle AOCTUralT NpenenibHOro 3HayeHus, nocrne Yero MHTEHCUBHOCTb
WMHUNBbTPaUMM HauYMHAET NOCTENEHHO CHWXaTbcsA. C 3TOro MOMEHTa U3MEHSAT pPeXum paboTbl CUCTEMBI:
npekpawatT nogayy Bogbl B 6baccenH b-3 no paseogsiiemy TpybonpoBoay, OTKPbIBAOT COeANHUTENBHbIE
TpyOonpoBoAbl U BCHO BOAY C OTKPbITOro Bogo3abopa nogatT B 6acceliH b-1 ¢ 04HOBPEMEHHbLIM BBOAOM B
nenctene pesepBHoro 6accenHa b-2. bacceliHbl b-1 1 b-2 npu 3TOM HauyMHalT paboTtaTtb B MPOTOYHOM
pexvme. Pabotas Kak OTCTOMHWMK, ©GaccelH b-1 coxpaHseT, OfHaKo, elle [OCTAaTO4YHO Oonbluyto
WHTEHCUBHOCTb MHpUNbTPaumn. B 6acceliHe b-2 noa BO3AeNCTBMEM Tenna npoTekarwen Boabl B TEYEHNe
HEKOTOpPOro BpemeHu OTTamBaeT rpyHT. CHwXKeHne npousBogutenbHocTu baccerHa Bb-1 kKoMneHcupyeTcs
nepBoHaYanbHO yBEnUYeHWeM Harpy3km Ha bGaccenmH b-3, a 3aTem No Mepe OTTauMBaHuA rpyHTa —



MHMNbTpaunen ns bacceriHa b-2. Ho n nocrne npakTUYeckn MOMHOro NpeKpawleHnss MHUNbLTpaumMm Boapl

n3 OaccenHa b-1 OH He BbIKMNOYaETCs, a NpoAormkaeT paboTaTb Kak OTCTOWHMK, Onarogapsi 4yemy

yonvHsaeTca dunbtpoumkn 6accenHoB b-2 n b-3. Takum o6pa3om, OCyLlecTBrsieTcs ABYXCTYyNeHHasi

o4McTKa Bogbl 6€3 NpMMeHeHNs JOMONHUTENbHBLIX COOPYXEHWN.

g 1 T gl Puc. 86. INpadmk pabotbl uHbMNbLTPaum-
: - OHHbIX 0acceMHOB-OTCTOWHUKOB BO B3au-

MOCBA3aHHOM peXxunme

5" i ig E_J

w : ><§ 1 — nepuoa 4uMcTkn 6accenHa; 2 — nepuon

g"; : / S 7 . ; NOJIHOro BbIKNOYeHus 6acceriHa us pabotbl; 3
=12 : ' y — nepvoa oOTTaMBaHUS UNbTPYHOLLEro

NI TEZI BT puon ® Pyroi

rpyHTa

Pexvm paboTbl 6acceiHOB B nocnefymoLwmn nepnoa oTpaxeH Ha rpadwuke (puc. 86). Kak BngHo, npu
HOBOW TEXHONOMMM KaXabli BacceriH Ha NPOTSHXKEHUN OAHOro hunbTpe LMKNa nocrnegoBaTenibHoO paboTaeT B
pexvMe WHMUILTPaLUM M B pPEXUME OCaXAEHUS B3BELEHHbIX HaHOCOB. OueHb BaXHO TO, 4YTO B
npeanaBoAKOBbIA MEPUOA C LEeNbio NOBbILEHUS 3PHEKTMBHOCTU NpeaBapUTENBHOINO OCBETIIEHNS BOAbl ABa
baccenHa (b-1 n b-3) moryT paboTtaTtb B pexvMmMme ocaxaeHusi, a oguH (b-2) — B pexume nHpunbTpaumm. B
CBOIO o4epedb 6accenH 5-2 MOXeT BbINONHATL, PYHKLMX NEPBON CTYNEHU OYUCTKU BOAbI ANS ABYX APYrvX
BaccenHoB. B oTaenbHble nepuvodbl BO3MOXHO Takke ABYXCTYMEHHOe OTCTamBaHWe BOAbI, Hanpumep, B
baccenHax 6-1 v b-2.

PacyeT nHdmnbTpaumMoHHbIX 6accenHOB-OTCTOMHNKOB Ha OCaXAeHue B3BeLUEHHbIX HAHOCOB CBOAUTCS K
onpeaeneHnto MyTHOCTU BOAbl HA KOHEYHOM y4yacTke p,. [10Tok Boabl B 6acceliHe MOXeT TpaHCNOPTUPOBaTb
onpefernieHHoe KONMMYeCcTBO B3BELUEHHbIX YacTul, COOTBETCTBYIOLLEE KPUTUYECKON MYTHOCTU  Pyp.
Cogepxallascsa cBepx KpUTUYECKOM MYTHOCTU B3BeChb (M3ObITOYHAst MyTHOCTb p,) OyaeT BbinagaTh B Oca-
Jok. Ecnn nonHas mMyTHOCTb BoAbl B Hayane 6acceriHa-OTCTOMHMKA PO, a B KaXXOOM CEYEHMU MO ATIMHE
NOTOKA Py, TO

Pux = Pkx — Pkp-

PaccmaTtpumBas nameHeHne MyTHOCTU NMOTOKA CO CPeaHen rmapaBrMyeckon KpynHOCTbIO YacTuy wy, FO. A.
W6ap-3apge n Y. I'. Hypues [17] nonyynnu ypaBHeHue

Ly = ( Po—Prp I) vep H

Prx — Pxp iy

COrfacHoO KOTOpOMY

Po—Prp UepH
Yep H o

—4 L
ti%+=c

¥

=+ Prp -

Puz =

(2)

CpenHsis MO CeYeHMo CKOpPOCTb MOTOKa U,P B DaccernHe-OTCTOMHUKE TpaneuenganbHon opMbl, Kak
N3BECTHO 13

rMapaBnukuK, onpegensdeTcsa no opmyne

vep=RVInV RI=CrRV'RI,

roe R = w/x — rvugpaBnvyecknii paguyc noToka; n — KOIMUUMEHT LLIEPOXOBaToCTU; | — YKIOH
cBOBOAHOM NOBEPXHOCTM noToka; y = f(NR) = 1/6...1/4; Cr — koadduumeHT Lean, Cr=R’/n.

Mpu cpegHen wupuHe baccerHa B> (15...20)H rugpasnuyeckuii paguyc notoka NpUMEpPHO paBeH ero
rnybuHe (MoxHO npuHuMaTb R = H), a cpegHsis N0 CeYEeHMI0 CKOpPOCTb V p Bnnska kK HanbonbLuen no wupuHe
bacceriHa ckopoctu v. C yMeHblUeHMeM LWNPWHbI GacceriHa pasHuua Mexay Vcp M v Bo3pacTaeT M npu
B¢,<6H B 1,3...1,6 pa3a npesbIWaeT U, (B 3aBUCUMOCTU OT 3aroXeHUs OTKOCOB T). B Takux criyyasix pacyet
OoCaxaeHusi B3BECM peKOMeHOyeTCs NpoBOANTbL No HaubonbLllern ckopoctu. Mo A. M. JNaTtbiweHkoBy [21], v =
Kvp, Toe A=(p + T)/(p + 6w); p = b/H; 6 = 2/(2,5+y).

Mockonbky npu pabote GaccenHa B pexvMMe OCaXAEHUSA 4acTb BOAbl BCe Xe hUMbTpyeTcst U3 Hero B
FPyHT, dakTuyeckas CKOpPOCTb MOTOka MO AnvHe ero OyAeT yMeHbllaTbCs, MOoBbillas TemM CaMbiM
HaJeXHOCTb pac4eToB MO NPUBEAEHHON METOANKE.

B GaccerHax ¢ wupuHoM no gHy b = 4...6 m, rmybuHon A=2...4 m, c 3anoxeHuem otkocoB T1=1...1,5
CpeAHsIsi CKOPOCTb MOTOKa O4YeHb Mana (meHblle 0,05 m/c), a pexrum notoka 6nmn3ok k nammHapHomy. MNpu
3TOM MOTOK yTpaymBaeT TPaHCMOPTUPYIOLLYIO CNOCOBHOCTL (Py,«0) M BCA HayanbHas MyTHOCTb CTaHOBMUTCH
n3bbiToyHON. B pesynbrate chopmyna (2) ynpoliaercs:

_ Po vep H
Pre = vep Hiwe + Ly
[lna ynpolueHns pacyeToB MOXHO NMOSb30BaTbCA HOMOrpammom (puc. 87).




3Has MyTHOCTb BOAbl Ha BbIXOAe W3 OacceriHa-OTCTOWHMKA MEPBOM CTYMEHW OYUCTKM M MONb3YSACb
mMeToamkon, paspabotaHHon T. B. Bypuak [7], paccuuTbiBalOT Janee pexum WMHWUAbTpauuu BoAbl M3
DacceiHa BTOPOW CTYNEHW.
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Puc. 87. Homorpamma Kk pacuyeTty npeaBapuTernbHbIX OTCTOWHUKOB
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