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MaTemaTtryeckas NOCTaHOBKa 3a4a4u

PeyHylo cuctemy, kak OOBEKT MNaHUMPOBaHUS pacnpefeneHuss U perynupoBaHust
CTOKa, MOXHO onucaTb cucteMon AnddepeHumanbHbIX YPaBHEHUN COXPaHEHUs1 MacChbl
(KonmyecTBa) BeLLeCTBa, MMEKLLMX CBOK cneunduky TpaHcdopmaummn Ans y4acTkoB pekm
C BOAOXPaHUIMULLEM:

dv;/ dt= QiH— QiK— k® x QiB— Qin
Qin — Qinw _ Qio + Qincb_ Qicbnp

Vimax > ViK > Vimin

Q™2 Qfz Q™
Q™-Q°=(Ei—0) x Fi/dt

3peck: t — Bpemsi, i — yyacTtok pekn, Vi — obbeM BOAbl Ha y4yacTKe pekn — B
BogoxpaHunuie (M), Q — pacxoa Boabl B Hauane y4acTtka — NpUTOK B BOAOXPAHUMULLLE
(3mecb n panee gna Q — M3/c), Qi — pacxoa Boabl B KOHLE y4yacTka (Momnyck w3
BodoxpaHunuwia B peky), QP — pacxon Tpebyemoro Bogo3aGopa M3 BOOOXPaHUMMLLA
(NumKT Ha Bogo3atbop), k® — koadhuLMeHT ypesku Tpebyemoro Bogosabopa (numuta), Q;"
— pacxon noTepb Bodbl B BoAoxpaHunuwe, Q" — pacxog noTepb BOAbl W3
BOAOXPaHUNULIA Ha unbTpaumio, Kak OYHKUUSA HanonHeHWst BoAbl B BOL4OXPaHWUNULLE
Q" = f(Vi)/dt, QP° — pacxon ocafkoB, nocTynawwmx B BogoxpaHunuiie, Q™ — pacxon
NpUMTOKa BOAbl W3 TPYHTOBbLIX BOA4 B BOAOXPAHWMMLLE, OCYLLECTBNSIEMOrO MpU HU3KKX
YPOBHSIX BOAbI B BOAOXPAHUMMLLE, Kak (pyHKUMSt o6bema Boabl B BogoxpaHunmie, Q™ =
f(v)/dt, Ei, O; — ucnapsiemocTb C BOAHOW MNOBEPXHOCTU M ocagkm Ha 1 M? BOZHO
nosepxHocTu (M), Fi — nnowaab BOAHOW MOBEPXHOCTU BOAOXPaHUNMLLA (M%), KaK dPYHKLMS
o6bema Boabl B Bogoxpanunuie Fi = f(V)), QM , Qi™" — MakcMmarbHblii 1 MUHUMambHbIN
AonycTUMble NOMyckM U3 BogoxpaHunuwa, Vim, Vi™" — makcumManbHbIi U MUHUMaTIbHBbI
ponycTumble 06beMbl HanomnHeHns sogoxpanunua (M°). 3Hadenns QM , Q™" , V™
Vi™" ByayT onpeneneHbl HA OCHOBE TEXHWYECKUX WM SKCMIyaTaLUMOHHbIX XapakTepuUcTuK
BOLOXPAHUNULLHBLIX  TMOPOY3NOB, W  YTOYHEHbl MO  pe3ynbTaTaM  YUCIEHHbIX
9KCMEPMMEHTOB W COOTBETCTBYHOLUMM pPEKOMEHZAUMSAM, a Takke OTpaxeHbl B
SNEKTPOHHbIX NpaBunax B pasgerne perynmpoBaHns CToka.

Peanusauna mogenu pana TOSMYIOHCKOrO rvapoysna npeagnaraetca B Buae
anroputMa BOAHOro ©OanaHca BoAoXxpaHunuuw, (Kak eguHOM €MKOCTM), C Larom no
BpemeHn 1 mecsau. Torga u3ameHeHMe ob6bemMa BoAbl B BOOOXPAHUIMLLE MOXHO
npeacTaBuUTb Kak:

dV /dt= AV /At = [V(t+At) — V()] / At
ae: AV — npupaweHme dyHKUMA, T.e. U3MeHeHne obbema BoAbl B BOLOXPaAHUMNLLE
(M%), At — npupalleHue aprymeHTa (KOMMYecTBO cekyHn B 1 Mecsue), V(t+At), V(1) —

o0bemMbl BOAbl B BOAOXpaHWNULLE B KOHLE Mecsiua M B ero Havane. [lpupallieHve
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dYyHKUMN AV He aBnsieTcs 06beMOM perynupoBaHUs CTOKa pekn BOOOXPaHUMULLEM, a
XxapaktepusyeT uameHeHune obbema Boabl B BogoxpaHunuuwe. Ob6bem perynupoBaHus
CTOKa peKn BOOOXPaHUIULLEM pacCYMTbIBAeTCs MO pasHuue o6beMoB MpuUTOoKa peydHomn
BOAbl B BoAOXpaHunuile 1 obbemMa nonycka u3 BogoxpaHunuiia B peky (W" — W¥). Ecnu
W" — W*“> 0, To npoucxoauT n3bsiTe BoAbl B peKe 3a CYET HaMNoOMHEHNS BOAOXpaHUMLLA
(a Takke 3a cyeT BoAo3abopa U3 BOAOXpaHUIMLLA, ECIN OH cyllecTByeT), ecnm W' — W <
0, To NponcxoauT NOMNONIHEHNE CTOKA PEeKM 3a cHeT cpaboTKn BOAOXpaHUNULLA.

Pacuer BogHoOro ©6anaHca BOAOXpaHUNUWIA BedeTcd [AUCKPETHO 3a Kaxablv
NHTEepBar BpeMeHU At Ha KaXXaoM i-TOM yyacTke no popmyre:

V(t+AY) — V() = [Q"— Q- k® x Q- Q"] x At

Monck Hauny4wero pelieHns npegnaraeTcs OCYWeCTBNATb B UMUTALMOHHOM
pexume, He gonyckawwem geduunTbl Bogbl, NepebopoM ynpaBnsAwoLWNX BO3OENCTBUN:
nonyckoB BoAbl M3 BogoxpaHunuw, (Wi = Qi x At) nnm o6 beMoB Boabl B BOAOXPaHWUMMLLIAX
(Vi), yBsi3aHHbIX BOAHbIM 6anaHcom c nonyckamu, a Takke KoadpduumeHTos (kP°),
ypesawuwmx nepBoHavYanbHO YCTaHOBMEHHble NUMUTbI Bogo3abopos u3 TMIY, npu
cobniogeHun onpegeneHHblX MNpaBuil M OFPaHUYMEHUN PEXMMOB BOAOXpaHUNULW, W
akonoruyeckux nonyckos (k°). Koadpdpuumentsl ypesku (k®) npegnaraetcs uckaTb C Liaram
nx nameHenusa 0.5, 1.e.: k® = 1 (ypeska otcytctByeT), k® = 0.95 (ypeska 5 %), k® = 0.9
(ypeska 10 %) v 1.4. MNpegnaraetcs, 4To ynpasnsaolme Bosgenctensa Vi, k%, k® 6yayT temu
nepeMeHHbIMW, KOTOpble MNOoSib30BaTerlb 3MEKTPOHHbIX MPaBuil CMOXET U3MEHSTb Mpu
peleHnn 3agavm nraHMpoBaHWUS pacnpeneneHuss BOAHbIX PeCcypcoB U perynupoBaHus
CTOKa BOOOXpPaHUIMLLAMMU.

OpgHa un3 rmnote3 opmupoBaHna dunbtTpaumm mna sogoxpaHunuuw, TMIY Obina
onucaHa u wuccnegosaHa B KoHue 80-x rogoB oTgene KOMNIIEKCHOro perynupoBaHus
ctoka pek HMNO CAHUWPU [Karomos O.A., 1990]. [na BogoxpaHunuiy THSAMYHOHCKOro
rmgpoysna (Pycnosoro, Kanapac, CyntaHcaHgxapa u Kowbynaka) 6bino npeanoxeHo
XapaKTEPUCTUKN (PUNbTPAUMOHHOIO MOTOKa pacCYMTbiBaTb OCHOBbLIBASICb Ha runoTese
CyLleCTBOBaHUS  rMapaBfiMyeckoM  B3aMMOCBA3M  MOA3EMHOro  pesepByapa C
BOAOXPaHUNULLEM.
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Hanuune punbTpaumMoHHbIX NOTOKOB, NOANUTLIBAIOLINX BOAOXPAHUNULLE NPU OYEHb
HU3KMX YPOBHAX BOAblI B BOAOXpPaHMNULIAX WM yXOOAWMX W3 BOAOXPaHUNULL B
NOA3EMHYI0 €MKOCTb MPU BbICOKMX YPOBHSAX BOAblI B BOAOXpaHWUNMLLAX, ObIIO AoKa3aHo
BbIABNEHHON CUHXPOHHOCTLIO COBMELLEHHbIX FpaddMKOB WM3MEHEHUs TO4OBbIX HEBA30K
CTOKa N CpeaHerooBbIX YPOBHEN BOAbI B BOAOXpaHUnMLax 3a 1982-1988 rr.

Mogenb rmapaBfiMyecKon B3aMMOCBS3U Nnoa3eMHOro pe3epByapa C
BoAgoOXpaHunuuiem 6bina paspabortaHa A.CaBuuKkMM M peanu3oBaHa B BUOE pacYeTHOro
MHCTpyMeHTa B oTaene KomnnekcHoro perynupoBaHusa ctoka pek CAHUWPW [3ybapes
C.J., CaBuukun A.l'., CopokuH A.l'.,, TuxoHoea O.H, 1991]. C ncnonb3oBaHMeM OaHHOW
MoZenu Gbinn BbINOSTHEHbI pacyeTbl PUbTPALMOHHBIX NOTOKOB BogoxpaHunuw, TMIY Ha
AaHHbIX pexxuma pabotel TMITY 3a 1981-1988 roabl [Katomos O.A., 1990].

B pervoHanbHOM WHopmaunoHHo-aHanutudeckom LleHtpe HUL MKBK 6bina
BbIMOfIHEHA 00paboTka  unbTpauMoHHbIX noTokoB  TMIY, MONyyYeHHbIX Npwu
MOAENUPOBaHMM  TMAPABNYECKONW  B3aMMOCBSA3M  MOA3EMHOro0  pesepsByapa C
BOZJOXPAHUMWLLEM, U MOCTPOEHa 3aBUCMMOCTb PacxodoB dunbTpaumn (Qgun.mry, M3/C) OT
cymmapHoro o6bema Boabl B BogoxpaHunmiiax TMIY (Viury, MAH.M®) — cM. pycyHOK 1.

3aBucmoctb  Qgunmry(Vrmry) MPUMEHMMa B NpeanorioXeHuM OAHOBPEMEHHOro
HamnonHeHMss u cpaboTkMm BCexX BOAOXpaHWNUL,, T.e. KOrga Mbl paccMaTpyMBaeMm
BogoxpaHunuwa TMIY kak ogHy emkocTb. [na 6onee ToyHOro pacyeta (Npy Hanuumm
AaHHbIX pexnmoB paboTbl Bcex BogoxpaHunuw, TMIY) Mbl pekomeHagyem ncnosnb3oBaTthb,
MONyYeHHble HaMU1, 3aBUCUMOCTM (OUNbTPALIMOHHBIX pacxonoBs (Q, m°/c) oT ypoBHeit Boabl
B 3TMX BogoxpaHunuwax (H, m):

Ana Pycnosoro BogoxpaHunuua: Q = - 0.015H? + 5.07H — 390
Ons Kanapaca: Q = - 0.024H? + 6.38H — 417
Ans CyntaHcangxapa v Kow6bynaka: Q = 1.22H — 143

B cpegHem 3a nepuog 1981-1988 rr rogoBon (punbTpauMOHHbBIN pacxon u3 BCeX
BogoxpaHunuw, TMIY coctaBun 16 m3/c unu okono 0.5 km® B roa. JaHHblii 06bem
npnbnuanTenbHO CcooTBeTCTBYeT oOTMeTke 124 M. [lpekpalieHve uUnbTPauNOHHbIX
pacxogoB u3 BogoxpaHunuw, TMIY (dunbTpaumoOHHBIX MNOTEPb) MPOUCXOAUT MNpwU
otmeTkax 119-118 m, npu otmeTke 120 M 06beM PUNbTPALMOHHBLIX NOTEPL COCTaBNAET
okoro 0.2 KM3/ro,u,. MakcumanbHasa dounbTpaunsd, ocywectensgemasi npu otmeTtke 130 m, u
KOTOpasi BblAepKMBaETCS B TeYEHUM BCero roaa, oleHnsaeTcs B 0.9 km*/rog,.

CyMmapHble MakcumarnbHble pacyeTHble NoTepy BoAbl M3 BogoxpaHunuw, TMIY (Ha
yyacTke r/n Japranata — r/n TioaMytoH) Ha ncnapeHme n unbTpaunio MOryT COCTaBNATb
[0 2 KM°, Mpu CyLLECTBYIOLLEM PEeXUME HamnofHeHUs U cpaboTKu BOAOXPAHWIULL, B
ManosogHble rogpl - 0.7..0.9 km® ,B MHOroBoAHble — Ao 1.5 km>.

PekomeHgauuu no npasunam ynpasnenua TMIY
“Mpaswuna ynpasneHna TMI'Y” 4OMmMKHLI NOMOYb fiMLaM, MPUHUMAKOLWMM peLleHns:

o B nnaHnpoBaHuu pacnpeneneHms BOAHbIX PECYPCOB HUXKHEro TedeHnsa Amyaapbu u
paspaboTke pexnmoB pabotel TMIY (Ha rog, ce3oH, Mecsiu, aekaay),

o B onepatmBHOM ynpaBfeHUM — YTOYHEHUMM “NfiaHa perynumpoBaHuWa  CcToka”
NPUMEHUTENBHO K CKIaAblBaloWeNncss BOOOXO3SAWCTBEHHOW cuTyauuu T.e.. a)
yTOYHEHUN npuToka Bogbl K TMIY, b) yTouHeHun Tpebyembix nonyckoB (OTaaun)
rmgpoyana (B TOM u4ucne, no pesynbTataM (akTUYecKoro pycrnosoro 6GanaHca
AmyaapbK), C) OUEHKEe OTKIMOHEHWW MMaHMpyeMbIX MOMYCKOB BOLOXPaHWMNULL OT
dakTudeckux n gp.

Mpn “InaHvpoBaHnn” cTaBUTCA 3adadva pacydeta rugporpada nonyckoB BOAbl U3
TMI'Y (pacyeT oOTAaun) W COOTBETCTBYHOLLEIO U3MEHeHMs obObema Bogbl B
BOAOXpaHUNULLE, NPU U3BECTHbLIX (OXnaaemblx) 3Ha4yeHusx nputoka kK TMIY 1 nsasectHom
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HayanbHOM HanonHeHuM BoAoXpaHunuL,. PekomeHayeTcs NpuaepXmnBaTbCa CriegyroLwmx
“Mpasnn™:

1.Mputok peyHoro crtoka K TMIY npou3BoAUTCA pacyeTOM COCTaBNSAKLWMX
pycnoBoro BogHoro 6anaHca (PBB) n ceepeHnem PBB B cpegHem TeyeHun Amyaapbw,
MCXOAS U3 MpPOrHo3a He 3aperynMpoBaHHOrO CTOKa peku AMydapbs B CTBOpPE Bbile
Bogo3abopa B [aparymaapbto (Kapakymckum kaHan), o6bemMoB perynvpoBaHWSA CTOKa
pekn Baxw B Hypekckom BoOooXpaHumnuile, YCTAHOBIIEHHbIX NUMUTOB Ha BoAo3abop B
CTpaHbl 6accenHa B CpeaHeEM TEYEHUMN.

Ctok pekn Amypapbs B CTBOpe Bblle Bogo3abopa B [aparympgapblo 3a Ce30H
(okTA6pb — MapT, anpenb — CEHTAOPbL) paccynTbiBaeTca no metogmke bBO “Amynapba” Ha
OCHOBE WMHOpMauUuM MO NPOrHo3y ctoka pekn Amyaapbsa B r/n Kepku, M AaHHbIX Mo
BOA03abopy Bbille 3TOro r/n.

Ona oueHkn 6okosoro nputoka (BI1) K pycnoBbiX NOTEPb pekoMeHayeTcs
BOCMOMb30BaTbCA 3aBMCUMOCTAMM, pa3paboTaHHbIMM B pamkKax Npoekta “OnekTpoHHble
npasuna ynpaeneHnsa BogHbIMU pecypcammn AMyaapbun”, paspabotaHHbix B8 HALL MKBK.

2. [Ins pacyeTa BogHoro 6anaHca sogoxpanunuw, TMIY, B nepBoM npubnmxeHum,
MOXXHO peKkomMeHAoBaTb AMHAMUKy 06beMa BOAbl B BOLOXPaHUMULLE (Kak CyMMbl 00 beMOB
BOAbl B BogoxpaHunuwax TMIY — Pycnosom, Kanapace, CyntaHcoHgxape un Kowwbynake)
NPUHATL MO BbIBpaHHOMY aHarnory nu3 peTpo-AaHHbIX.

[MoTepn BOObLI Ha MCNapeHWe MOXHO paccyuTaTb Kak npou3BedeHune “4mcTomn
ncnapsiemMoctn” (pasHuubl Mexay McnapseMocTbio U ocagkamMu) Ha CPefHIo 3a Mecsl
(Oekagy) nnowanb BOAHOM NoBepxHOCTU. [loTepn Ha unbTpauuio MOXHO paccyuTaTb Nno
pekoMeHJauusaMm, M3noXeHHblIM B pasgene “PekomeHpaumu MO COCTaBIEHUIO BOLHOrO
6anaHca TMIY”, KOTOpble MOXHO HaWTWM MpPU OTKPbITUN UHTepdenca NHGPOPMaLNOHHO-
nporpamMMHOro Komnrekca “OnekTpoHHble Npasuna” B pasaene “lpasuna’.

[na pacdeta nnowaan BOOHOW MOBEPXHOCTU MOXHO MCMONb30BaTb 3aBMCUMOCTb
F(V) wan pBe 3aBucumoctn H(V) u F(H), roge: H — oTmMeTka ypoBHS BOAbl B
BogoxpaHunuile [M], V — o6bem Boasl B BogoxpaHunuile [MnH.M%], F — nnowaas BogHOM
NOBEPXHOCTY BOAOXpanUnuLa [kM?]. BaTumeTpuyeckas B3auMocBsab Mexay H n V MoxeT
ObiTb B3ATa NO MOMYyYEHHOW HaMuM 3aBUCMMOCTU (34eCb npeanonaraeTcd, u4To
BOAOXPaHUNULLA HANOMHSAKTCHA A0 €ANHOW OTMETKM MOBEPXHOCTM BOAbI):

800 -
y = -9E-06x2 + 0,1607x - 64,757
700 - R2=0,9969
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400 -
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2 4
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CyMmMapHbI NonesHbl NPOeKTHbIN 06beM BogoxpaHunuw, TMIY coctaBnsaeT (npu
MUHMManbLHOM ypoBHe cpaboTkn 120 M) 4.945 km®, B Tom uucne: B Pycnosom
BogoxpaHunuiie — 2.09 km®, B Kanapace — 0.55 km*, B CynTtaHcaHgxape — 1.285 kv®, B
Kow6ynake — 1.02 km®. km®. Ho ecnu cpaboTtaTb BogoxpaHunuLla Huxke otmeTkn 120 m
(Pycnosoe go 114 m, Kanapac go 117 m, CyntaHcangxap go 115 m), To noteHumanbHbIn
CyMMapHbin 06beM BOAbl, KOTOPbIN MOXHO OyaeT Mcnonb3oBaTb M3 BOLOXPAHMMNLL
TMIY, coctasuT 5.7 km®

BoooxpaHunuwa TMIY, ocyllecTBrss KOMMNIIEKCHOE CEe30HHOEe perynupoBaHue, He
MCNOMb3yOT CBOM €MKOCTHOW noTeHuuan B nonHon mepe. OgHa u3 rnaBHbIX NPUYKH
TaKoro nonoXxeHusi — 3anneHne PycnoBoro Bogoxpanvnuwa. C Havyana akcnnyataumm ao
2010 roga Pycnosoe BogoxpaHunuuie 3amnunocb NpubnuantenbHo Ha 1.2 km®, nocne
2010 roga, obbeM 3aunenus konebnertcs, gocturas BenuuuHbl B 1.3 km°. MepTsbiit
ob6bem PycnoBoro BogoxpaHunuiia npakTU4eckn nosTHOCTLIO 3ausieH.

3. [anee, pacyeTHble 3HavyeHna oTaaynm BogoxpaHunuw, TMIY (cymmbl obbema
BOAo3abopa B KaHanbl U Monycka B pPeKy), NOSlyYeHHble Ha OCHOBaHUM pPerynupoBaHus
CTOKa B BOAOXpaHUNULLAX Mo rogy-aHanory, npeanaraetca CpaBHUTb C PpeKOMeHOaunamm
No HasHayeHuto oTgaym BogoxpaHunuu, TMIY, nony4yeHHbIMU B pe3yrnbTaTe YUCIEHHbIX
akcnepumeHToB. CornacHo pekomeHgauusMm, Tpebyemass otgada TMIY (kak cymma
Tpebyemoro nonycka B H.6 TMIY - r/n TwoamyloH, U nMMutoB Ha BOoAo3abop,
ocywectenaemoro n3 TMIY) npegcraenseTr cobon Habop rpadumkoB, pacCYMTaHHbIX MO
pycrnoBoMy ©GanaHCy HWXKHEro TevyeHus peku, rae ogHoM M3 cocTaBnsawwmx 6anaHca
ABMAKOTCA PyCnoBble NoTepu, onpeaensemMble N0 peKOMeHAYEMbIM aniropuTMam.

Pacuer TpebyeMbix MOMyCcKOB peKOMEeHAyeTCA OCyLecTBNATb “CHUM3y BBepx,
Ha4yMHaa C Has3Ha4yeHusl aKorormyeckmx nonyckos B [lNpunapanbe, nogayv Boabl B Apan,
Ha3Ha4YeHnsa NMMUTOB Ha BOJ03abop M UX ypeskn B rofbl HAXe CpeaHero, pasaenbHo Ans
ManoBOAHOro, cpegHero no BOAHOCTM UM MHOrOBOAHOrO roga, Mo  Mecduam
rmagponorn4eckoro roga (okTssbpb — ceHTAbPD).

B uyMcneHHbIX akcnepumMeHTax, Npy onpeaeneHnn noTpebHbix nonyckos ns TMIY B
peky, nogaya Bofdbl B o3epa [Npuapanbs (4enbTbl peku AMyaapba) NpuHATa cregyrowmm
06pa3oM: Ansi MHOrOBOAHOMO roaa — 8 KM®, Ansi cpefdHero no BOAHOCTM roaa — 5 km® u
ManoBOAHOMO — 3 km>,

[ns MHOroBoAHbIX NEeT U cpegHuUX Mo BOAHOCTU npu obecnedeHHoCTn Hmke 75 %
npeanaraeTcsa ypesky nuMmta Ha Bogo3abop He OCyLecTBMsSATb, Npu 06ecneyeHHOCTN B
npegenax 90 > P > 75 % - ypesatb numut Ha 10 %, npn 95> P > 90 % - Ha 20 % v npn P
> 95 % - Ha 30 %. Ecnn Bbl NpuHMMaeTe HawuM pPeEKOMEeHZAaAuUn MO Ha3HaAYEHUIO
9KONMOrMYyecknx rMonyckoB W MO Yype3ke JMMUTOB, TO MOXeTe MOoSfb30BaThCH,
pacCcYMTaHHbIMU N9 3TUX YCNOBUM, CE30HHBIMWN 3HaYeHnsaMu otgaum TMITY:

MNMokasaTenb CueHapun Ea usm OKT-Map anp-ceH rog

1.MHOroBOAHHA | MAH.M* 10793 26874 37667
2.CpepgHui MIH.M° 9239 23914 33153
3.ManoBoaHbIN - 3

Omaqg TMIY: ypeaka 10% MITH.M 7226 19180 26406

noTpebHOCTb o
4.ManosopHein - | 3 6774 17468 24242
ypeska 20%
O-ManosoHem - | o s 6323 15755 22078
ypeska 30%

Tabnuua 1. Tpebyemass omdaya TMI'Y



4.Mpepnaraetca nnaHMpoBatb pexum padoty TMIY, B yBs3ke C pacdeTamu no
pexumy pabotbl Hypekckoro BogoxpaHunuiia, pacdetamm pycnosoro 6anaHca Amyaapbu
B CpedHeM U HWKHEM TevyeHuu, a Takke pacyeTamu BoAHOro GanaHca BOAOXpaHUNUL,
TMIY.

Mpn “OnepaTmBHOM ynpaBneHUW” CTaBUTCHA 3ajada: B YCMOBUSX (aKkTU4eckom
BOOHOCTU KOppEKTUpoBaTb pexnm pabotel TMIY — nonycku n3 BogoxpaHunuiia (otgayn)
M COOTBETCTBYIOLLEE U3MeHeHMe obbema BOAbl B BogoxpaHunuuiax. PekomeHayeTcs
npuagepxmsatbca crneaytowmx “Npasmn’

1. lNpu HasHavyeHun nonyckoB Bogbl M3 TMIY pekomeHgyeTcs aHanuaupoBaTb
Tekywmn obbem Bogbl B BoAoXpaHunuuwe (CcymmapHole 0bbem No  BCeM
BOAOXpaHunuwiam) no Hanbonee pacnpoctpaHeHHon dopme “[ucnetyepckux npasun’ —
rpadpnyeckon 3aBUCUMOCTH, NOCTPOEHHOW B KOOpAuHaTax: Bpems (ocb X) — o6bem BoAb! B
BoAoOXpaHunuuie (ocb Y).

PekomeHayeTca  nonb3oBaTbCs, pa3paboTaHHbiM  Hamu  rpadukom  V(1),
NMOCTPOEHHOM Ha AaHHble akcnnyaTtauum TMIY 3a 1992 — 2022 rr.

Ha rpadumke (PucyHok 3) V(t) MOXHO BblAeNUTb cnegyowmne 30HbI:

30Hy A. - 30Ha orpaHuyeHa kpusbiMun “H=130 Mm” n “max”

30Hy B. - 30Ha orpaHuyeHa kpusbiMu “max” n “P=90%"

3oHy C. - 3oHa orpaHun4yeHa kpmsbiMn “P=90%" n “min”

30Hy D. - 30Ha orpaHudeHa kpmbiMu “min” n “H=120 m”
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PucyHok 3. Kpuesie, odepuusaroujue xapakmepHble 30HbI PEXUMbI HaroTHeHUsI
godoxpaHunuuw, TMIry
Kpuas “H=130 ™m” — obwwmn ob6bem BoAbl B Bogoxpauunuwax TMIY,

COOTBETCTBYHOLUMA OTMETKE YpPOBHA Boabl B BogoxpaHunuwe 130 m — HIY, kpusas
“H=120 M” — 06bem Boabl B BogoxpaHunuwax TMIY, cooTBETCTBYIOLWMI OTMETKE YPOBHSA
Boabl B BogoxpaHunuuwe 120 m - YMO. Takmm obGpasom, mexagy 9TUMKU KpUBbIMK
HaxoguTCcs Npuama perynmpoBaHus — NonesHbli 06bemM BoAbl B BOAOXPAHUMULLE.

KpmBble “max’ n “min” — KpuBble HaMNOMHEHNS BOAOXPAHWUMNLL, OYepyMBaoLLne
MakCcumanbHble W  MWHUManbHble 00bemMbl BoAbl B BogoxpaHunuwax TMIY,
Habnogaemble B nepuog 1992 — 2022 rr.



KpmBasa “P=90 %" - KpuBasi HanonHeHua BogoxpaHunuu, TMIY, Huxe KoTopou
otgaya TMIY He rapaHTupyeT B ManoBOAHble roAbl BbIMONHEHME BCcexX TpeboBaHui Ha
BOAY B HWXXHEM TeyeHun AMyaapbu.

Pabota TMI'Y B 30Ha “A” BO3MOXHa B 0C060 MHOroBoAHblE rogbl, NPy CyMMapHOM
Ha4YanbHOM HanoMHEHUN BOLOXPAHUIULL K HaYarny okTabps He Huxe 6.5 KM®.

Pabota TMI'Y B 30Ha “B” rapaHTupyet ansa net obecnedeHHocTblo P < 75 % paboty
BogoxpaHunuw, TMIY 6e3 ypesks NMMUTOB Ha BOL403ab0Op B HMXKHEM TEYEHUN U nogadvy
BoAabl B [pmnapanee 1 Apan no TpeboBaHnAM.

3oHa C — 30Ha orpaHu4eHHon otaaumn TMIY, He rapaHTupylowas ans ManoBOAHbIX
net Bogo3abop B HWXKHEM TEYEHMM NO NUMUTaM (MakcumanbHbIM 3a nepmog 1992 — 2022
).

30Ha D — 30Ha ycToMuuBOro Aeuuurta BOAbI, NPU KOTOPOM OCYLLECTBNAETCS
OMOPOXXHEHNE BOAOXPaHUNULL, HKE OTMETKM 120 m.

CornacHo rpaduky, npy ornepaTtMBHOM ynpasBfieHUM B rogbl cpedHen BOAHOCTU
pekoMeHAyeTCHa, NoO BO3MOXHOCTW, AepxaTb CyMMapHble o6bem Boabl B 30He “B”, B
ManoBOAHble rogbl — B 30He “C”.

Mpwn aToMm, B roabl cpegHen BOAHOCTU KOHEYHbIn 06bemM B BogoxpaHunuwax TMIY
He [ormkeH ObiTb MeHble HayanbHoro. B manoBogHble rogbl (NpU  HayvarbHOM
HanMoJTHEHUN He HuXe 4.5 KM3) Takue ycrnoBus He BbIMOSTHUMBI.

B mHoroBogHble rogbl, cnegywowue 3a  ManoBOAHbIMKW, crieqyeT BepHYTb
HanosIHeHMe BOAOXpaHUNULL, B 30HY “B”.

2. AHanm3 aKkTMYeCKMx XxapakTepucTuk pexmma pabotel TMIY pekomeHpyeTcs
OCYLLIECTBNATbL MO MNoKasaTersam:

o OTKINOHEHMIO NMpUTOKa BOAbI K rMApPOYy3ny Mo MporHody (nnaHy) oT gpakTU4eckoro
npuTOKa BOAbI, MO MecsAuam (gekagam), B T.4. B HapacTaroLweM NUTore, MinH.m

¢ OTKINOHEHUIO pac4eTHOro (nraHuMpyemoro) mnornycka BoAbl W3 rugpoysna oT
cbakTUUeckoro, No MecsLam (gekagam), B T.4. B HapacTaloLem utore, MiH.m>

¢ OTKNOHEHMIO pacyeTHbIX (NNnaHMpyembix) 06bLEMOB BOAbI B BOOOXPAHWUNMLLAX OT
drakTnyeckux, no Mecsauam (gekagam), MIH.M

3. B “lMpasunax” pgns TMIY, paspaboTaHHbix B coBeTckoe Bpems, TMIY
paccmatpmBanca kak OydepHas €eMKOCTb perynupyrowas CTOK HUXHEro TeveHus
Amynapbu B MHTepecax, npexae Bcero, uppurauumu.

OnopoxHeHWe BOAOXpaHMNULL, Npeanonaranocb HaduHaTb B Nepuos npoBefeHus
BECEHHMX MPOMbIBHbLIX MONMBOB. B nepByd ovepedb AOMKHbI OblIM ONOPOXHATLCS
Pycnosoe BogoxpaHunuwe n Kanapac go otmetkn 120 m (ypoBeHb MepTBOro obbema).
HanonHeHne [OMKHO ObIIO MPOM3BOAUTLCA B OCEHHEe-3UMHWA  nepuog  3a CcyeT
rapaHTUpPOBaHHOro nonycka u3 Hypekckoro BOAOXpaHWNMLWa, B TOM >Xe Mopsake:
Pycnoeoe, Kanapac, 3atem CyntaHcaHgxap v Kowwbynak.

Mo Bcem pnuHe pek Baxw wn Amygapbss Heobxoaumo ObINO nogaepxuBaTb
CaHWTapHbIN nonyck B pasmepe 100 m°/c.

CoBpemeHHyto paboty TMIY pekomeHOyeTcs paccmaTpuBaTb B BUMAE HEKOTOPOro
paLUMOHanbHOr0 pexumma, KOTOPbIN pacCyYnTbiBaeTCA B 3aBMCUMOCTU OT BOAHOCTU PEKM
(nputoka Kk TMIY) 1 HavyanbHOro HakonneHus BoAbl B BOOOXPaHUMMLLAX, HA OCHOBE psiaa
‘npasun”’, yooBneTBopsowmx TpeboBaHNa OTAENbHbIX NOTpebuTenen BOOHbIX pPeCcypcoB
HWXKHEro TeveHns AMyaapbu.



OgHO M3 Takux npaBun O3Ha4YaeT MepBOOYEpEeaHOe OnopoXHeHue Pycnosoro
BoAOXpaHunuuwa Hmxke 119 m, yto obecneunsaer:

e cornacHo counbTpaunmoHHon mogenu TMIY, npekpaweHne dounbTpaumm ms TMIY,
YTO CoKpallaeT NoTepu BOoAbl N3 BOAOXPAHUNNLLA,

eMPOMyCK HAHOCOB B peKy (MPOMbIBHOM pexum PycrnoBoro BogoxpaHunuia) wu,
cornacHo ounbTPaUUOHHOW PYCIIOBOM MOAENW, YBENMUYEHWE MYTHOCTU MOTOKa BOAbl B
pycne peku, n B YacTu KaHasnoB, 3abupatomx Bogy U3 peku, YTO MO OLeHKe HEKOTOPbIX
aBTOPOB YMEHbLUAET NOTEPU BOAbI 3@ CHET YMEHbLUEHUS PUNbTPaLnN.

4. Tlo cpaBHEHMIO C npaBuilamMu COBETCKOrO BPEMEHW, BBOAATCA KOPPEKTMBLI U
YTOYHEHNSA MO 04EPEOHOCTM U CPOKaAM HaNOSTHEHUS N ONOPOXXHEHMSI BOOOXPaHUMNLL,.

B ycnosusix cpegHero no BogHocTu roga (nputoka k TMIY) m makcMmarnbHOro
HaNOMHEHNs1 BOAOXPAHUIUL, K SiSHBApo (3TO BO3MOXHO, €Cnu npeablaywnin rog obin He
ManoBOOHbIM), OMOPOXHEHME BOOOXPaHMNWLY, cnegyet HauuHate € Pycnosoro B
deBpane-mapTe, a B 310 BpeMms, CyntaHcaHgpkapckoe n Kowbynakckoe BOOOXpaHMAMLLA,
MO BO3MOXHOCTW, OOMKHbI AepXaTb HakonneHHyr sogy, Kanapackoe - cpabaTbiBaTbCs No
TpeboBaHNAM BOAOMNPOBOLAOB NMTLEBOIO BOAOCHAGXEHUS.

B anpene-nioHe Pycnosoe BopoxpaHunuuie HeobxoguMmo, MO  BO3MOXHOCTW,
AepxaTb Ha MOHWXKEHHbIX OTMeTKax (Hwke 119 M), ocyllecTBnsAs NPOMbIBHOW pexuMm, a
Kanapac cpabatbiBatb [0 ypoBHA Pycnosoro. B anpene-uioHe CyntaHcaHgxap W
Kowbynak cpabaTtbiBaoTCa N0 Mepe HeOHBXOOUMOCTM.

B wnone-aBrycte  npoucxoaut  OAHOBPEMEHHOE  HanofHeHne  PycrnoBoro
BOAOXpaHUNULia 1 BogoxpaHunuwa Kanapac (tem cambiM akkymynupyetcs B Kanapace
peyHas BoAda HU3KOW MuHepanusauun), CynTtaHcaHmpkap v Kowbynak HanonHswTca
(cpabaTbiBatoTCH) NO Mepe HEOBXOOUMOCTM.

B ceHTabpe—gekabpe Kanapackoe BogoxpaHunuuie cpabartbiBaeTca Nno rpaduky
BOAOMPOBOAOB MNUTLEBOrO BOAOCHAOXEHUS, OCTarnbHble BOL4OXPaHWMULLA BbIXOAAT K
KOHLy roga Ha o6beMbl, 65IM3KMe K HaYarbHbIM.

B wmanoBogHble roabl BBOAATCA KOPPEKTMBbI MO HamnomnHeHuio Pycrnosoro
BOAOXpaHunuwia n sogoxpaHunuwa Kanapac. B uioHe-aBrycte HeobXxoauMO HanoOMHATb
PycnoBoe, a B ntone-aerycte - Kanapac, xota 66l 4o oTMeTkn 126—128 m; B 3T0T nepuop,
Ana npegynpexaeHns (CHWXeHusl) geduvumta B HU30BbSAX AMydapbu, Heobxoammo
onopoxHATb Kowbynak n CypTaHcaHaxap no kaHany OCBETIIEHHOM BOAbI.
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