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Peka Kypwab - nesbii nputok p. Kapa-Oapbs - nNpoTeKaeT no Tepputopuu
Ouwckornt obnactn KbiprbiactaHa. Peka 6epeT Hayano C CeBEepHOro CKJ/OHa
Ananckoro xpebta U OTHOCUTCA K peKaM CHeroso-nefHWKOBOro nutaHusg. Ha
BCEM TMpPOTSXEHUM OHa wumeeT okono 40 nputokoB. Obuwas ee anuHa
coctasnsiet 155 kM, npu cpegHeir BbicoTe Bogocbopa 3010 M u nsowaau
BogocbpocHoro 6acceiHa 2010 km? [1, 2].

MaBoaku, NnpoxoasiuimMe No peke B Mae-utoHe, XapakKTepu3yoTcs BHE3aNHOCTbIO
M 601bWMM KOMMYECTBOM AOHHbIX U B3BELUEHHbIX HAHOCOB, CPEeAHUA rOAO0BOW
CTOK KOTOpbIX AOCTUraeT cooTeeTcTBeHHO 160 u 80 Thic. M. B nepwuoa
MpPoOXoXaeHus cenesblx naBoAKOB KOSINYECTBO NPUHOCMMOTO
pbIX/1006/10MOYHOro MaTepuana gocturaetr 600 Thic. M°. B cpegHeM uucno

OHEWN C nefoBbIMU ABNeHMsIMU, no gaHHbIM YIKC, coctaBnset 41 [2, 3].

BoposabopHoe coopyXxeHume pacrnosiokeHo B 1 KM Bbllle BbiXxoda peku B
OONNHY Ha y4yacTke C yknoHoMm gHa 0,007. B 3TOM MecCcTe peka npoTekaeT B
KaHbOHe BblCOTOM 25-30 M, 60pTa KOTOPOro CrOXeHbl U3 necdaHuka. Pacxoabl
Boabl B p. Kypwab m3amensiorca oT 20 ao 250 m3/c, a ckopoctu u rny6uHbl
noTtoka - B npeaenax 0,4-3,5 m3/c n 0,4-1,7 M. Pycno peku Ha 3TOM yyacTke
MPOXOANT B BaNyHHO-TaNe4YHUKOBbIX OTNIOXEHMSAX CO CpeAHeN KPYMHOCTbio 45
MM 1 MakcuManbHon 300 MM [2, 4].

BopnozabopHbii y3en Ha p. Kypwab Haxoautcs B Kapa-CynckoMm pailoHe u
obecneumBaeT ABYCTOPOHHIOW noaady BOAbl B neBobepexHblt kaHan OTys3-
Aablp 1 npaBobepexHbin Koukop-Ata. Obwas niowanb opoliaeMblX 3eMenb
coctasnsier 17,5 Tbic. ra, n3 Hux 13,65 TbiC. ra NpuxoaMTCa Ha CUCTEMY
kaHana OTy3-Aabip. Boao3abopHblli y3en OTHOCUMTCA K COOPYXEHUsaM 4-ro
Kflacca KanuTanbHOCTU N muMmeHyetcsa [2] POTB (pa3HoBMAHOCTb dhepraHCcKoro
Tuna sogo3abopHoro ysna). BogosabopHoe coopyxeHne nocTtpoeHo B 1954 r.

Ouwckum MMK Tpecta "Ow-BoacTtpon". Ero cxema npmeeneHa Ha puc. 1.

B HacTosiwee BpeMs, KOr4a B MeXeHHbI nepuog (Npyn pacxodax BoAbl B peke
or 10 pgo 23,7 ™M*/c [2]) Boposabop B KaHanbl cocTasnser 6onee 70%,
coopyXeHune He obecnedmBaeT OYUCTKY BOAbl OT BJIEKOMbIX HAHOCOB. JTO
BbI3blBAa€T MHTEHCMBHOE 3awfMBaHMe OTBoAsiWero kaHana OTy3-Aablp C
obpa3oBaHMeEM rpsaa 3aHeCeHUs!, COCTOALWMX U3 HAHOCOB KPYMHOCTbO Ao 80 MM.
MpoBoanMble Nepnoanyeckn NpoMbiBKM BepxHero 6beda rmapoysna He gawoT
OWYTUMbIX pe3ynbTaTtoB. [103TOMy TpebyeTcss MNOCTOSHHOE TMpuBeYeHne
MEeXaHWYeCKMX CPeACTB OYUCTKM TOI0OBHOMO WM TPaH3UTHOMO Y4YacTKOB
neBobepexxHOro KaHasna, 4to Tpebyer 3HauMTEeNbHbIX KanuTanoBoOXeHUNA. Mpn
onpegeneHnn cxembol peabunutaunm BogozabopHoro rugpoysna GupMon
"Temelsu / GIBB" coBmecTtHO ¢ AO "KbIprbi3aBoa-npoekt" 6bl10 HaMedyeHo
CTPOUTENLCTBO TPEXKAMEpPHOro OTCTOMHMKA C IMApPaBMYECKON MPOMbIBKOWM
HaHoCOB M 06/1MLUOBKa Xene3obeToHoOM fioxa kaHana OTy3-Aablp. TeHaep Ha
MPOU3BOACTBO peabunmTaumoHHbIX MeponpusaTMin  6bin BbinrpaH Kbi3bii-
Kuinckmum AO "LaxTocTtpon".
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Puc. 1. KoMnoHoOBOYHas cxeMa CyLecTBytouwero Boao3abopHoro
COOpYXeHuns Ha peke Kypwab ao nposeneHus
peabnnmTauMoHHbIX MEPONPUSATUN.

1 - noaBoasiwee pycno; 2 - WMWTOBble OTBEPCTUS AOHHbIX ranepen; 3 -
perynsaTopbl pacxoAa BOAbl OTBOASIWMX KaHanos; 4 - wyrocbpoc; 5 - wmTtoBomn
cbpoc; 6 - kaTtacTpoduyeckmnin Bogocnme; 7 - NOTKU; 8 - MiOCKMe 3aTBOPbLI
OOHHbIX ranepen; 9 - rpebeHyatble pacwenutenun; 10 - oTBOASAWMNA KaHan
Oty3-Aabip; 11 - oTBOASAWMIN KaHan Koukop-ATa.

Ona ynydweHus o4ncTku BoAbl, NogaBaeMon B neBobepexHbin kaHan OTy3-
Anblp B CTBOpP BOA03abOpPHOrO COOPYXEHMUS, OblSI0 pPELIEHO YMEHbLUUTb
BOAOOTOOp uYepe3 CywecTBYHLWMIA OCHOBHOM BOA03abOpHbIN OrosioBoK, a
HefoCTalWwmMn 06beM BOAbl NOoAaBaTb Yepe3 AOMNONHUTENbHbIA KaHan NoANUTKK

(puc. 2).
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Puc. 2. KoMNnoHOBO4YHasa cxema BoA03abOpHOr0 COOPYXKEHUS
Ha peke Kypwab no npoekty "Peabunuraums ronoBHOro COOpy>XeHus
n kaHana OTy3-Aabip, BHeapeHHas AO "KbipreizasognpoekT".

1 - pononHUTEeNbHbIM KaHan noaAnwuTKW; 2 - KOBLIOBbLIN Bogo3abop; 3 -
HaHOCOOTOOMHLIN MOpor; 4 - HaHocomepexBaTbiBawllas wWwnopa; 5 - kaHan-



NPOMbIBHUK; 6 - MJIOCKUA 3aTBOP-MPOMbIBHWUK; 7 - FOPU30OHTAsIbHbIA KO3blpek
MJ0CKOro 3aTBopa; 8 - cOpocHoe LWMTOBOE OTBEPCTHE.

3abop BoAbl WM nogady AOMOSHUTENBHONO pacxoda B KaHana noanmtku 1 no
npeanoxenuto  OYMN "PUC", AO "KwipreizBognpoekt", KAA un KPCY
npegnonaraeTtcsas  OCyWeCTBNATb 4epe3  [OoNnoJsiHMTeNbHOoe Boao3abopHoe
coopyxeHume 2 [5] KOBWOBOro TuMNa, KOTOpoe YycCTpamBaeTca B Tene
KaTtacTpodumyeckoro BoAocnvMBa. KOBLUOBbIM BOAONPUEMHUK OTAENnseTcs OT
pycna peKku MpsSIMOSIMHEMHbIM BepTUKalibHbIM HAHOCOOTO6OMHbLIM noporom 3
rnepemMeHHON BbICOTbl C YBEINYMBAKOLWIMMCSA MO HanpaBNEeHU YKJIOHOM rpebHs
(yknoHbl nopora wmaMmeHsatoTcs ot 0,03 go 0,08). Mexay KOHLUEBOW 4acTblo
rnopora u pycsioM peku yCTpamBaeTCs KpUBOJIMHENHAa B NnaHe BepTuMKanbHas
HaHoconepexBaTbiBalowWwas wnopa 4, uMewowas ob6paTHbIA YKIOH rpebHs,
dYHKUMOHMPYIOLWAs B 3aTOMJIEHHOM pexume. Mexay noporoMm 3 u noporom 4
obpa3syeTcsa Cy>XMBaLWWNCA B MAaHe KaHan-rnpoMbiBHUK 5, B KOHLE KOTOpPOro
yCTpanBaeTCs WNTOBOE OTBEPCTUE C MNOCKUM 3aTBOPOM 6, MMEIOLLMM B CBOEW
HMXXHEN 4acTUM TOpPU30OHTasIbHbIA KO3blpeK. 3aTBOp 6 C roOpu30HTaNbHbIM
KO3bIpbKOM YCTaHaB/MBAETCA Ha ypaneHun He MeHee 3Hp, 0T KoHuUa
HaHoconepexsaTbiBaowen wnopbl 4, (Hp - pacyeTHblh Hanop BOAbl Haj
HaHOCOOTOOMHLIM MOpoOromM). B KOHUe KaTacTpodnyeckoro BOAOC/IMBA
B0OA03aboOpHOro COOpPYXeHusi yCTpamBaeTcs AononHuTenbHoe cbpocHoe
wnTOoBOE OTBEpPCTUE 8.

MpenMyLlecTBO  MPUBEAEHHOW  CXeMbl  PEKOHCTPYKLUMM  BOA03abOpHOro
COOpyXeHns Ha p. Kypwab (puc. 2) Haa ApYrUMM NpeanoXXeHHbIMU paHee
cxemMamm 6bl10 AOKa3aHO MoAeNbHbIMW WUCCNEeA0BAaHUSAMW, BbINMOJHEHHLIMU B
2001 r. Ha mogenbHon nnowaake AOOT "KbiprbizsognpoekT". doTtorpadus
mMoAenu BOA03abopHOro coopyxeHusa Ha p. Kypwab 6bina nomeweHa B
"BectHnke KCPY" 3a 2001 r. [4].

Kak nokasanu mMoaenbHble NCCNefoBaHUS, 3@ CYET NOBbIWEHNSA OTMETKN AHa B
rosloBe OCHOBHOro oOTBoAsulero kKaHana Ha 0,9 M No cpaBHeHMIO C
CYWECTBYIOWEN MPOM3OLLIIIO YMEHbLUEHME MNPOMYCKHON CNOCOBHOCTM ero
BXOAHOro oronoska Ao 10,5 M3/c, npu 3TOM cHM3WnNacb Bnekywas cuna
oTbupaemoro notoka. CnefoBaTenbHO, Yepes KaHan noanutkn 1 Heobxoammo
6b110 nopatb pacxoa B 10,0 M3/c, uTO6bl CyMMapHbIii pacxod Mojaun B
nesobepexHbIii KaHan cocTaBua HeobxoamMyo BennunHy B 20,5 M3/c.

B xome wMogenupoBaHust 6bila aganTMpoBaHa  HOBAs  KOHCTPYKUMS
HaAHOCOOTOOMHOro nopora 3 C MEpPEMEHHbIM YKIOHOM rpebHs (cMm. puc. 2).
MpuMeHeHne 3TOM KOHCTPYKLUWM MO3BOSINIO YMEHbLUMTb BEMUYMHY Hanopa Haa
rpebHeM nopora 3a CYeT yBeJIMYeHUs] ero AJInHbl, KOTOopas HaxoaAuTcs B
(PYHKUMOHANBbHOM 3aBUCMMOCTM C NMPOMYCKHbIM PacXOA0M:

Qmm, Ly 75 HEP 0
roe Q - 3abupaemblii pacxoa, m3/c;

m, - Ko3dhdMUMEHT pacxoaa HAHOCOOTOOMHOro nopora, 3aBuUCALMA  OT
oTHoweHuS t,n/Hep (tun - TONWMHA rpebHsa B nornepeyHuke);

L, - AnvHa nopora (M);

He, - cpeaHuini Hanop Haj NoporoMm C yY4eTOoM CKOPOCTUM noaxona (M), KOTopbIi
onpeaenseTcs no M3BECTHOW 3aMnuMpuyeckon 3asBucmmocTn B.U. MenbHuKoOBa

[7]
Ho=H;- 0,475 Ly, (2)

34ecb H; - MakcuMarbHbIM Hanop B KOHLE Nopora; i, - YK/I0H rpebHs nopora.



B pe3ynbTate uccnepoBaHuin 6biia noaTBepxaeHa 3PEdEKTUBHOCTb HOBOMO
NMPOTUBOHAHOCHOrO mnopora 3 C rpebHeM, MMEeKLWWUM MNEPEMEHHbIN YK/IOH OT
0,03 pgo 0,08. 3kcnepuMeHTanbHbIM nNyTem 6bl1a onpegeneHa npeaenbHas
OJIMHA KO3blpbKa B HUXXHEN 4YacTu 3aTBopa 6, npu KoTopoi 6opbba c HaHOCaMun
BegeTcss Hauvbonee sdpdeKTUBHO 3a cyeT co3gaHusa addekta Hacagku npwu
TpaHcnopTe Nynbnbl:

Le=(0,35+0,5)H%, (3
roe L. - ANnHa Ko3blpbKa 3aTBopa 6, M;
H“, - pacyeTHbI Hanop B KaHane-npoMbIBHUKE, M.

3 DHEKTUBHOCTL TOrO UM MHOIFO BapuMaHTa NMPOTUMBOHAHOCHOW 3alluTbl KaHana
OTy3-Aablp onpenensanyM nNpyv MoaeMpoOBaHMKM NMyTeEM B3BELIMBAHWUS TBEPAOrO
OoCTaTKa HaHOCOB, MOCTYMalLWMX B 3TOT KaHa/l 3a pacyeTHoOe BpeMs omnbiTa M
ynaBaMBaloWMXCH B creumanbHOM pe3epByape (bake).

Mpn BHeAPEHWU HOBOW KOMMOHOBOYHOW CXEeMbl BOA03abOPHOrNO COOPYXEHUS
MPOUCXOANT YBESIMYEHNE OTMETKM YPOBHSA BoAbl (OT MepBOHa4yasbHOW) B
BepxHeM 6Obede 3a CcyeT HEeKOTOpPOro MNOBbIWEHUA OTMETKM [pebHs
KaTtacTponyeckoro BOAOCIMBA, YTO BeAeT K fnepepacrnpeneneHunio pacxoaos
BOAbl, cHpacbiBaeMbIX B HUMXHUN Bbed coopyxeHus. Ons yCTpaHEeHUs 3TOro
HefoCTaTKa B COCTAB COOPYXEHMs BBeAEHO [AOoMoJIHMTenbHoe cbpocHoe
oTBepcTne 8, pacnosioXeHHOe B KOHLUe KaTacTpoduyeckoro BOAOCAMBA W
BKJIIOYaloLLLeecs B paboTy npu pacxoaax oAbl B p. Kypwab 6onee 43 m3/c.

YcoBepleHCTBOBaHHas KOHCTPYKUMSA BOAO03abOPHOr0 COOpYXeHUs Ha p.
Kypwab, kak 6bi10 [okKasaHO Ha duanyeckoin Moaenu, BbINOSIHEHHOMW B
MacwTabe 1:35 [4], no3BonseT:

a) obecneunTb 3abop Heobxoammoro pacxoga Boabl B KaHan OTy3-Aabip Ans
opouwleHns 3eMenb nnowaabto 13,65 Thic. ra npu BCeX TMAPONOrMYECKNX
peXnuMax UCTOYHUKA;

6) obecneuntb TpebyeMmyl CTeneHb OYUCTKM BOAbI OT MOCTYMawwWux B
OTBOAALWMI  KaHan BJIEKOMbIX HAHOCOB, AuMaMeTp dpaKuMini  KOTOpbIX
npesbiwaeT 35 MM;

B) A0O6UTbCA PaBHOMEPHOCTM pacnpeaefieHus yaeNbHbIX PacxoAoB BOAbl B
HUXXHEM 6bede BOA03abopHOro COOpYXeHMS npw nponycke
cpefHenaBoOAKOBbIX PAacX04oB Mo peke.

Mo pe3ynbTaTaM MOAENMPOBaHUSA COCTaB/ieH MOAPOOHbLIN Hay4dHbI OTYeT C
MPOrHO30M 3axBaTa HaHoOCOB B kaHan OTy3-Aablp B 3aBUCUMOCTM OT
rugponornyeckoro pexmma p. Kypwab wn rpadwuka BogonoTpebneHus.
CocTaBnieHa WMHCTPYKLUMS MO 3KCnayaTaumm BOA03aOOPHOr0 COOPYXeHus ans
HOBOW CXeMbl ero KoMnoHoBku. OdopMsieHa M NogaHa 3asiBKa Ha usobpeTteHune
[5]. CocTtaBneH MpoOeKT pPEeKOHCTPYKUMKM BOA03abOpPHOro COOPYXEHMS Ha p.
Kypwab. OueHo4yHas CTOMMOCTb peabuantaumoHHbIX paboT, KOTopble HauyMHas
c 2001 r. nposoauT Kbi3bin-Kuickoe AO "LLaxTocTpoi", coctaBnsaer 3,5 M/H.
COMOB.
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