JOKJIAAbI AKAAJEMHWU HAYK PECHYBJIUKHU TAIXKHUKUCTAH
2009, Tom 52, Nel

I'MIPOOHEPTI'ETUKA
VK 621.209: 626.83 (584)

I'H.IleTpoB
KOMIUVIEKCHOE MHOT'OJIETHEE PEI'YJIMPOBAHHUE CTOKA
TPAHCI'PAHUYHBIX PEK B UHTEPECAX TMIPOOHEPI'ETUKUA U
NPPUTALINA

(IIpeocmasneno axademurxom AH Pecnyonuxu Taoscuxucman 3./]. Yemanosoim 21.11. 2008 2.).

Peunsle BoJiHBIE pecypchl, UCTOPUYECKU MpUMEHsieMble HapoaaMmu LlenTpanbHol A3uun nms
HppUTaIiH, C CEPEIUHBI MPOILJIOT0 BeKa CTalli TaKyK€ MHTEHCHUBHO HCIOJIb30BATHCS ISl BHIPAOOT-
ku 3nekTporHeprun Ha ['DC. B pernone Obu1o mocTpoeHo 00JIbIIOE KOTUYECTBO THAPOY3IIOB, B TOM
qucie TaKUX KpynHbIX, kKak Hypekckuii, ¢ I'9C momuocteio 3 I'BT 1 BooxpaHuiuiiem, 0obeMoM
10.5 KMS, a Taxxke Toxrorynbckuid, ¢ ['9C momiHocThiO 1.2 I'BT 11 Bomoxpanunumiem 19.5 KM,

[IpoexkTupoBanCh U CTPOMIIUCH ITH THIPOY3Jbl B paMKax eauHoro rocygapcrsa — CCCP
JUIsl KOMIUIEKCHOTO UCIIOJIb30BAHMSI, B IEPBYIO OYEPE/lb, UPPUTALIIOHHOTO, BO BTOPYIO — SHEPreTH-
yeckoro. Pacnan Coro3a u obpazoBanue Ha Tepputopuu LlentpansHoit A3uu B 1991 r. naru Hesa-
BHUCHMBIX CYBEPEHHBIX I'OCY/1apCTB MPUBEIU K HEOOXOIMMOCTH PEIICHUs TPOOJIEMbI ONITUMATBHOTO
(cOalaHCMPOBAHHOT'0) COOTHOILEHHS HMCHOJIb30BAHUS BOJIHBIX PECYpCOB Ul (DYHKIIMOHUPOBAHUS
I'DC, B KOTOpOIl 3aMHTEpECcOBaHbl CTpaHbl BEPXHEro TeYeHUsi pek OacceitHa — TamKukucTaH U
KbIpreizcrat, ¥ B OpomaeMoM 3eMJIeIeINH, TOTYYUBIINM HAaUOOJIbIIEe pa3BUTHE B CTPaHAX HUXK-
Hero TeueHus — Kazaxcrane, Typkmenucrane, Y30eKUCTaHe.

B nacrosmiel crarbe U310KEH METO ONTUMHU3ALMN KOMIUIEKCHOTO MCIIOIb30BaHUs BOJHO-
SHEPreTUUECKUX PECYPCOB B LENSIX THAPOIHEPIeTUKH U UPPUTALUU, IPU KOTOPOM MOJIHOE obecrie-
YeHHE MHTEPECOB MOCIeIHEN TocTuraercst 0e3 Kakoro-auoo ymepoa Juist epBou.

Ha nepBom stane onTuMusupyeTcst IHepreTudeckuii pexum padotel ['IC ¢ BogoxpaHuiIu-
meM. Kpurepuem onTuMM3anuy HpU 3TOM, €CTECTBEHHO, SBISETCS MAKCUMH3AIMs BBIPAOOTKU
NMEeKTpodHeprud. ONTUMU3ALKS BBIIOJIHAETCA C MOMOIIBIO ONTUMHU3ALMOHHO-UMUTAI[MOHHON Ma-
TeMaTuyeckod Mozenu pacdera pexxumoB ['DC, pa3paboTaHHON C MCMOIB30BAaHUEM HAACTPONKH
«mouck pemwenus» MS Excel 11st nepcoHanbHbIX KOMIIBIOTEPOB.

Takue ONTHUMH3AIMOHHBIE PACYEThl SHEPreTUUYECKOr0 peXHMa PETyIUPOBAHHS PEUYHOTO
CTOKa BBIIIOJIHEHBI JJIs1 €AUHCTBEHHOTO B lleHTpanbHON A3uM THIpOy3iia ¢ BOJOXPAHUINILEM MHO-
rosietHero peryaupoBanusi — Tokrorynbckoid ['DC B Keipreizctane. B kaduecTBe pacueTHOro imiara
BPEMEHH NP 3TOM ObUT IPUHSAT OJMH TOJI.

Kaxk u3BectHo, BeipaboTKa snektpodHepruu ['IC onpenensercs 3aBUCUMOCTbIO [1]:
9= VV , 1
q (1
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TIe:

3 - BBIpabOTKa dIIEKTPOIHEPTUH, KBT. 4,
Wrsc — 00seM Boabl, mpomyiieHHou yepe3 ['9C, M R
. 3
q — YZAETbHBIN pacxo/l BOJbI Ha BEIPAOOTKY 3JIEKTPOIHEPTHH, M /KBT. .

Heo6xoauMoCTh UCTIOIB30BaHUS JIJIsl ONITUMH3aU peskuma padotel 'DC ¢ BogoXpaHUIu-

IIEM MaT€MaTHYECKOW MOJEIM CBA3aHA C TE€M, YTO IIPU BHELIHEH IIPOCTOTE OCHOBHOM PAacyETHOMN

dbopmynsl (1) BXoasIHe B HEE apTyMEHTHI SIBJISIOTCS CJI0KHBIMUA HETUHEHHBIMU () YHKIIHSIMU:

q=1i(m, Hrao),
1 = f,(Hrse) — xknp I'9C,

Hrzc = VBB — VHBb — H e, — Hamop I'OC,
VBE= £3(Wson0xp) - YPOBEHB BOJIBI B BOJIOXPaHHIIMIIE,

w’;a,a;nxp = (% + M'};IPI-{TDK - I"’]L’rl"BC - w’;coﬂ - wrno"repb) — 00BbEM BOJIBI B BOJIOXPaHH-

JIMIIE B PACCMATPUBAEMBIN IIEPUOT,

W, — navaneHbIil 06BEM BOIOXpaHUIHINA,
Wopiirox — IPUTOK BOJIBI B BOZOXpaHMIHIIE,
W, — 06beM xomocThIX cOpocoB,
Wigreps, — moTepn BOBI 13 BonoXpaHmMILIA,
VHB = £,(Qrac + Q.,,) - ypoBeHb BO/BI B HIKHEM Obede,
Qrac — pacxon Boaw! uepes Typounsl [DC,
(40 - PAacxo1 BoIBI uepe3 xomocthie copocst I'IC,
H moTeps fs (QFBC) — II0TEpH Hamopa.

IIpu 3TOM pacxobl BOAbI Yepe3 TypOuHbl (Jr3c OrpaHHYMBAIOTCS CHU3Y MPOITYCKHOM CIIO-

COOHOCTBIO Typ6I/IHHBIX BOOOBOIOB, a CBCPXY — HCAOIMMYIICHUCM KaBUTAallUN Typ6I/IH

B cBoto ouepenp, 00beM BOJOXPAHUIMINA MO KOHCTPYKTUBHBIM OCOOCHHOCTSIM THAPOY3Ja

HE MOXET OBITh MEHbBIIIC MHUHUMAJIBHOTO - MEPTBOI'O o0beMa (MO) 1 OOJIbIlIE MaKCUMAJIBHOTO —

IIpY HOPMAaJIbHOM ToAnepToM ropusonte Bojs! (HITY):

Wio < W, < Wyny

o0F0Xp
KonkpeTHble BbIpaxkeHHsI sl IPUBEICHHBIX BbIIIE (DYHKINA:

1; VHB; Hmmph,
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ONpeIENIOTCS TAPUPOBOYHBIMU HcnbITaHusMu Ha I'DC, a s V BB — 6arurpaguyeckumu uccie-
JIOBAaHUSIMH BOJIOXPaHUJIUIIIA.
BXoaHbIMH TaHHBIMH MOJICTTH SIBIITFOTCS 00bEMBI MPUTOKA BOJIBI - I’Vnpmax- Pesynbrarom

PacCdCTOB ABJIAIOTCA IMOITYCKH BOJIbI M3 BOJOXpAaHUWJIMIIGA, €TI0 00BeEMBI U BLIpa6OTKa QJICKTPOIHEP-

T'MH.
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Puc.1. Makcumu3zaius oO1ield 3a Bech IEpHOJ BEIPAOOTKU DIIEKTPOIHEPTUU 0e3 OrpaHIyuCHHIA.

Ha puc.1 noka3zansl pe3ynpTaThl pacu€TOB ONTUMAIBHOTO SHEPreTHYECKOTo pexxnuma TokTo-
rynsckoit ['DC 3a mepuoa ¢ 1991 mo 2007 rr. 6€3 Kakux-11M00 OrpaHMYCHU Ha BBHIPAOOTKY DJICK-
TPO’HEPTUHU IO OTAENIBHBIM rofaM. Pacdersl BBIMONHEHB! U (aKTHUECKOW BOJHOCTH, UMEBLICH
MECTO B JICHCTBUTEIBHOCTH.

I'padux Ha puc. 1 mokaspIBaeT, 4TO B 3TOM Cllydyae MaKCHUMajbHas BHIPAOOTKA 3JIEKTPOIHEP-
run Ha ['OC nocturaercs npu paboTe ee Ha OBITOBOM CTOKE M, KaK CJIE€/ICTBUE, MAKCUMAJIbHO BO3-
MOKHOM Hamope. To ecTb Ui Takoro pexuma He HY)KHO BOJOXpaHHIIHILE, TeM Oosiee OONBIIOro
o0beMa. DTOT BBIBOJ JOCTATOYHO TPUBUAJICH, HO OH JIOKAa3bIBAET, YTO KPYNHbIE BOAOXPAHMIIUILA
HY>KHBI HE JUI SHEPT€TUKHU, HO JUISI HPPUTALIUH.

OnTuManbHbIA SHEPreTUYECKU pexXuM, MapaMeTpbl KOTOPOro Mmoka3aHsl Ha puc.l, XoTd u
o0ecreYrBaeT TEOPETHUECKH MAKCUMAIIbHYIO OOIIYIO BEIPAOOTKY 3JEKTPOIHEPTUH, HO IJI0XO MPH-
TOJICH JUIS TMPAKTHKH M3-3a OYeHb HecTaOmibHOH paboTel ['DC — ee BhIpabOTKA CHUIIBHO, MOYTH B

JIBa pa3a, MEHSETCS OT Toja K TOy.
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Jljis TOro 4TOOBI UCKIIFOYUTH 3TOT HEJOCTATOK, MPUBEIACHBI PE3yIbTaThl IPYroro BapuaHTa
ONTUMHU3ALMH SHEPIeTUUYECKOTI0 PEKHUMA, IPU KOTOPOM KPUTEPUEM TAKXKE SIBIISIETCSI MAKCUMH3ALUs
BBIPAOOTKH 3JIEKTPOIHEPTUH, HO C €€ BhIPAaBHHUBAHUEM IO OTAENBHBIM mepuonam (puc.2). Bumgno,
YTO BO BTOPOM BapHaHTe O0ECIeYMBAETCS JOCTATOYHO PAaBHOMEpPHAs IO T0/laM BhIpAOOTKa 3IIEK-
TPOAHEPIUH, 3a UCKIOUEeHHEM Tepruojia MHOroBo kst 2001- 2005 rr. Ilpuuem nocruraercs 3To 3a
CUET OYEHb HEOOJBIIOT0 YMEHBIIEHUS CyMMapHOW BbIpaOoTkH — 10 94.7 mpotuB 95.0 TBT.u. B

MEPBOM BapHaHTE.
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o6bem BogoxpaHuauwa, Km?
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Puc.2. Makcumusarus o0mieii BHIpaOOTKH JIEKTPOIHEPTUH IIPU OTPAaHUYCHUH ee 00beMa TUana3oHoM
5200+6600 vutH. KBT.4/roz

[Ipu sTOM MakcumanbHasi cpabOTKa BOJOXPAHUIIMIIA BO BTOPOM BapHaHTE HE IMPEBBIIIACT
3.5 I(M3, pH o01IeM 1moje3HoM oobeme ero 14.5 kM°. To ecTh Gonee 75% 06beMa BOJOXPAHUJIMILA
HE UCIIOJIB3YETCS IPH padOTe B ONITUMAIIEHOM YHEPTETUUECKOM PEXKHIME.

Cpennemnoronernuii o0bem ctoka p. Hapein B ctBope Tokrorynsckoit I'9C pasen 11.7
kM. B To %ke BpeMs JIETHUN AehUIIUT BOIBI I Uppuranuu B Y30ekucrtane u Kazaxcrane B Gac-
ceiiHe p. CoIpAapbs COCTaBIISIET BCEro 2 KM, [ToaTOMy HEUCIIONB3yEeMBbIil Il SHEPTETUKU 00beM
ToxTorynbckoro Bojoxpanunuiia, — 11 KM® MOJKET 06ECIIEUnTh MOTPEOHOCTH MHOTOJIETHETO pery-
JTUPOBAHUS CTOKA JIJIsl UPPUTAIIUH B OacceiiHe mpu JIF0ObIX BOZMOXKHBIX €r0 CIIEHApHUSX.

OcCymecTBIATHCS ITO MOXKET CIEIYIONUM 00pazoM. B 10601 HEOOXOAMMBINA 1T HUX MO-
MEHT CTpaHbl HU30Bbs — Y30ekucTaH u KazaxcraH 3aka3plBalOT HY)XKHBIH UM OTIOTHHUTEIHHBIN

00BEM BOJIBI U3 HEHCIIONB3YEMOTO ISl DHEPTETUKH pe3epBa BogoxpaHmimmia. Tokrorynbekas ['9C
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Keipreizcrana ormyckaet um 3Ty Boay. IIpu aTom V36ekucran u Kazaxcran 3a0uparoT Takxke dJIeK-
TPOIHEPTUIO, BBIPAOATHIBAEMYIO C TOMOIIIBIO STON JIOTIOTHUTEIIEHONW BOJIBI.

[Tocne storo, B HykHbIH KeIpreizctany MomeHT, Y30ekuctan u KazaxcraH Bo3BpamiaroT
€My 3TOT 00bEM 3JIEKTPOIHEPTHH (MM APYTHX SHEPrOHOCHUTENEH B SKBUBAICHTHOM O0BEME), 3a
cdeT 4ero B TOKTOTyJIbCKOM BOJOXPaHWJIMILE BOCCTAHABIMBAETCS M3PAcXOJ0BaHHBIM 00beM pe-
3epBa.

Mo3KHO BHJIETh, YTO MPHU TAKOW CXEME B SHEPTETUKE OCYIIECTBIBIETCS TOJIBKO MPOCTOM 00-
MEH 3JIEKTpOdHeprueH, 6e3 kakon-nmobo ee morepu st odenx cropod. Ho mpu 3ToM nmotpedHocTn
HppUTAINK CTPAaH HU30Bbs 00ECIEUNBAIOTCS MOJHOCTHIO B ONTUMANBHBIX 71 HUX BapuaHntax. Hu-
KaKUX YCTYIOK U IOTEPH JJI1 00€UX CTOPOH MPU TaKOM CXEMe B3aUMOOTHOILIEHUI HE BO3ZHUKAET.

B sTOM BapmaHTe Tak)ke TepsSieT CMBICI OY€Hb OOJIE3HEHHBIM CEero/iHs BOMPOC O IIEHaX Ha
BOJY M 3JIEKTpO3HEpruto. Y3oekucrtan u Kazaxcran B npejuiaraeMoil cxeMe He MOKYHaroT BOJy, a
MOJIY4aloT €€ 3a YCIYrH 1o oOMeHy anekTposnepruei. Cam xe oOMeH 3JeKTpOIHEPTUeil OCyIIecT-
BIISICTCS B DKBUBAJICHTHBIX 00beMax. [103ToMy IIeHBI Ha SHEPTHIO B 3TOM CIIy4ae UMEIOT YHCTO yC-
JIOBHBIN XapakTep, OHU HEOOXOAUMBI TOJIBKO AJIS FOPUANIECKOT0 0(hOpMIIEHUS TaKOTo 0OMeHa, Kak
HKCHOPTHO-UMITOPTHBIE clenku. Kpome mpouero, 3To JaeT BO3MOXXHOCTh HCIOJIB30BaHUS (bIO-
4epcHOM cxembl — Y30ekuctan u KaszaxcraH MOTYT BBIKYNHTH COOTBETCTBYIOIIMMH IMOCTaBKaMU
NEKTPOIHEPIHMU HEUCIIONIb3YyeMBbIl 00beM TOKTOryJIbCKOrO BOAOXPAHMIIUINA, WIM JIIOOYI0 4acTh
€ro, 3apaHee, ¢ MOJIy4YeHHEM BCeX MPEUMYIIECTB TAKOW CXEMBI.

B nacrosimeii cratbe miisi 000CHOBAaHHS TPEAiaraéMoOi CXEeMbl ONTHMHU3AIMH B3aHMOOTHO-
IIEHUH CTpaH TPAHCTPAHWYHOTO OacceifHa TMpPH COBMECTHOM  HCIIOJIb30BAaHUM  BOJIHO-
SHEPreTUYECKUX PECYpPCOB NMPUMEHEH PETPOCHEKTHBHBIN aHanu3 3a 1991+2007 rr. Takoil moaxon
XOpOLLIO MOKA3bIBAET BO3MOXXHOCTU U IIPEUMYILIECTBA METO/IA, HO JJIS HCIIOJIb30BAHUS €T0 Ha MpaK-
THUKE 3TOr0 HEJOCTaTOYHO, HEOOXOUM MPOTHO3 CTOKA Ha Oyaymiee. MeToauka Takoro MHOIOJIeT-

HEro NMporHo3a BOJIHOTO CTOKa pa3paboTaHa paHee B HaImuX padorax [2,3].

Hnemumym 8o0HwvIx npobnem, Hocmynuno 24.11. 2008 e.

euopoanepzemuku u sxonoeuu AH Pecnyonuku Taoxcuxucman
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I'.H.Iletpos
BA TAH3UMJIAPOPUU BUCEPCOJIAU KOMILIEKCHUU YAPAEHU
JTAPEXOU A3 CAPXAIXO I'V3APAHJIA BA MAHOUATHU
T'MJPOEHEPTETHUKA BA OBEPH

Hap acocu taypubau kopu oucépconan HOBb-xou xanonu o6amMO60paop, METOIU MY-
HocuO kKapaanu uctudonabapun MaHOan o0 0a mMaH(maTU rUApPOEHEpPreTHKa Ba obepu 00

OaTaH3uMIapoBapaAaHu Oucépcoan JapéXo MEIIHUXO/] Kap/ia MelaBas.

G.N.Petrov
COMPLEX LONG-TERM REGULATION OF THE TRANSBOUNDARY RIVERS
RUNOFF FOR WATER-POWER ENGINEERING AND IRRIGATION

Basing on the operational experience of HPP with water reservoir the method of water re-
sources use optimization is proposed to provide interests of both water-power engineering and irri-

gation for long-term river runoff regulation.
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