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I'MAPOSHEPTETUNYECKHUE MNOTEHIHUAJIBI PEK TOCOP, TOH,
AKTEPEK, TYPACY BACCEMHA O3EPA UCCBIK-KYJIb

M. Abduldaev, V. Lipkin

THE HYDROPOWER POTENTIALS OF THE TOSOR, TON, AKTEREK,
TURASU RIVERS OF THE ISSYK-KUL LAKE BASIN

VIIK: 621.22 Hble OMMEmKU, UOPOIHEPLeMULECKULl NOMEHYUAN, MOWHOCHb,
. . NEKMPOIHEPSUSL.

byn omeexme blcvik-Kon oudyyynyn Tow paiiomynoacel
Tocop, Toy, Akmepex scana Typacy Oapulsanapsl usui0ee 0eyeId- In this work, the Tosor, Ton, Akterek and Turasu rivers of
JIUHe JHcapauia MaHoanbin AnvlHeaH. JapuisanapovlH acbIMbIHbIH the Ton region of the Issyk-Kul basin are selected according to the
00I0HYA MaaneIMammapea maiooo HCypey3yaoy — 6yi opmouo degree of study. The analysis of data on the flow of river flows —
JHCHLIOBIK, OPMOUO AUILIK JCAHA OPMOYO CYMKAAbIK. AUMAKMbIH average annual, average monthly and average daily. The relief of
penvedhu, butiukmuk bercunepu usuI0eHun, OapblaHbli a2biMbl 00- the area, elevation marks were studied, the slopes along the rivers
IOHYA  003YHAH OauWamuvlHa  Heuun dHKeluuwmep ICenmenzeH. from the mouth to the sources were calculated. To determine the
Axcaii, Axmepex ocana Typacy xyiumanapwr 6ap Tocop, Tow hydropower potential of the Tosor, Ton rivers with the Aksai,
0apuLANAPBIHBIH  2UOPOIHEPLEMUKATILIK  NOMEHYUANbIH  AHBIKIMOO Aksai, Akterek and Turasu tributaries, theoretical studies of the
YUYH, 6y 0apulianapobi 2UOPOIHEPSEMUKANbIK MYHO300MONOPYHO hydropower characteristics of these rivers were carried out,
meopusnbik  usundeenep  sxcypeysyayn, uakaw IOCmepou placement schemes and sites for the proposed placement of small
ocaueaumuipyy  YYyH - Hcaueauimelpyy  CXeManiapbl - HCama HPPs in the lower reaches of the rivers were determined. The
yuacmoxmopy — amvblkmanowl.  byn  Oapwisnapoein - dcannsl, gross, technical and economic hydropower potentials of these
MEXHUKANBIK — JICAHA ~ IKOHOMUKATBIK — 2UOPOIHEP2EIMUKATNBIK rivers have been determined. The economic hydropower potentials
nomeHyuansl amvikmaizean. MviHOan coipmkapvl 0apulsiapOblH of the rivers were also determined by months, for the cold period
9IKOHOMUKANBIK ~ 2UOPOIHEPSEMUKATILIK  NOMEHYUATbL,  HCHLIOBIH of the year - from November to April, for the warm period - from
CYYK Me32Uuiu YuyH - HOAOpOaH anpenze YeuuH, HCbLNyy Me32Ul May to October and for 12 months of the year.
YUYH - Maioan okmsbpea 4euuH xHana Hevliovin 12 aiivl boronya Key words: water consumption, average annual marks, ave-
AHBIKMAN2AH. rage monthly marks, average daily marks, altitude marks, hydro-

Hezuszzu co300p: cyyHYH 4blebiMbl, OPMOYO HCHLIOLIK Oencu- power potential, power, electricity.
Jep, Opmoyo aunvik Oencunep, OpmMoOHo CYmMKANLIK Oenzuiep, . .
Outiukmux  Oeneunepu,  cUOPOIHEPLEMUKANbIK — NOMEHYUAT, B foro-samaaHon HacTH Hccpik-Kymnbekoin
Kybammyynyk, snexmp sHepeuscoL. KOTJIOBHMHBI pacroioskeH TOHCKH paiioH.

Bo . Kinmarnueckue YCIIOBUS paiioHa

anHoll pabome no uzyuenHocmu evibopanvl pexu Tocop,

Ton, Axmepex u Typacy Touckoeo pationa Hccwik-Kynvckozo 6ac- XapakTepusyiotcs [1] criesytonuMu JaHHbIMI: CpeTHUe
cetina. Tlposeden ananus OGHHBIX NO PACXO0AM DEUHBIX CIMOKOS — TEMIICPATypbl BO3AyXd B sAHBApPEC MECALC COCTABIIAIOT B
9MO  CPeOHe20008bie,  CPeOHeMeCsUHble U CPEOHeCYMOUHbLe. nonunaol yacty —4° C u -16° C B ropHoii yactu. B urose
H3y’-l€H peﬂbed) MeCmHOCMU, 6bICOMHbIE OMMEMKU, NPOCHUMAHbL CpeHHeMeCﬂHHaﬂ TeMHepaTypa U3MEHSETCI OT +180 C B

VKIIOHbI O MeYeHUI0 peK Om yCmbs 00 ucmokos. [ onpedenenus
2uopoanepeemuyeckozo nomenyuana pex Tocop, Ton ¢ npumoxkom
Axcail, Axmepex u Typacy Ovini 6binonHeHbl MeopemuyecKue

nonune 10 +10°C B ropHOH YacTw.
T'omoBast cymma ocaakoB coctapisieT 200-300 MM B

UCCed06anus 2UOPOIHEPLEMUUECKUX XAPAKMEPUCIIUK dMUX PEK, nomuue, 1 300-400 MM B ropax; B TeIUIblil mepuox 25-50
onpeoenensl cxemvl pazmMeueHus U y4acmru 0si npeonoaazaemozo MM B goimmue ¥ 100-150 mm B ropax. Cpennss BeicoTa
pasmewenus manvix TDC 6 nuscnem meuenuu pex. Onpedenervi CHEXHOTO IIOKPOBa B JIOJMHHOM 4YacTH jocturaer ao 10
6a/106ble, MeXHUUECKUe U IKOHOMUHECKUE 2UOPOIHEP2emUiecKue CM.

nomenyuans VKA3AHHBIX pex. Dxonomuueckue

CpeI[HeMeCﬂ‘IHBIe U CpEAHCTOJOBLIC PpacXoabl
2UOpOdHepeemuyecKie — NOMEHYUanbl — pek  makdce  Obliu o
onpeoenensl o Mecayam, 3a X0I00HbIL nepuood 200a — ¢ HOSIOPsL NO BOABI . pex  Tomckoro  pationa  Hccpik-Kymbekoro
anpenv mecsay, 3a ménavlii nepuod — ¢ mMas no okmsopo u 3a 12 OacceiiHa, IIpH CPEAHEr0/I0BOM pacxoje Boxbl Gonee 1
Mmecayes 200a. Ky0. M/c, momy4eHs! u3 [2] u MmaTepuaios [3].
Knrwouesvie cnosa: pacxoo 800vl, cpednez0006vle OMMemKu,
cpeonemecauHble OMMEMKU, CPeOHECYMOYHble OMMemKU, BbICOM-
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CpenHue MecsuHble pacxoibl BOIbl pek Tocop,

Ton, Axtepek, Typacy Wcchik-Kysnbckoro Oacceiina

MOKa3aHbl HA PUCYHKaxX 1 u 2.

° 8,00 Cpeanne mecsiuHble pacxoasl Boabl pek Tocop u Ton
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—&—Tocop | 1,50 | 1,50 | 1,50 | 1,49 | 1,72 | 2,18 | 3,65 | 6,90 | 4,40 | 3,41 | 3,15 | 2,61 2,83
Ton | 1,68 | 1,75 |1,56|1,75|1,75|1,54|4,67|6,25 3,30 1,70 | 1,35 | 1,59 2,41
Puc. 1. Cpennue Mecsiunble pacxoas! Boasl pex Tocop u Ton.
10,00
o 9.00 Cpennue MecsiyHble pacxoabl Boabl pek Akrepex u Typacy
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—&— Axrepek | 5,61 | 5,57 | 4,74 | 3,71 | 3,13 | 2,76 | 2,94 | 3,28 | 3,05 | 3,20 | 3,43 | 4,55 3,83
Typacy | 1,41 | 1,48 | 1,50 | 1,66 | 3,81 | 8,14 | 8,66 | 4,35 | 2,18 | 1,61 | 1,42 | 1,30 3,13
Puc. 2. Cpennue MecsiuHble pacxobl BoJsl pek Akrepek u Typacy.
Cpennue MecsuHbIE pacxoabl BojAbI pek Tocop, =25 300, kBT, @))]
Ton, Typacy B cpeaHuil 110 BOJHOCTH IOJ B 3UMHHU rae: Q ¢ — cpeqHMi TOJOBOM pacxo] BOJBI 3a Iie-
Meproa yMEHbIIaloTcd B 4-6 pa3 MO CpaBHEHHIO C puon HaOmronenuit, ky6. M / cA AH - pa3HOCTBh

pacxojaMu BOJIBI B IETHHIA | TIeproI.

CpenHue MecsYHbIE pacXobl BOJABI peKu AKTepeK,
mpu nutanud Bojgamu «Kapacy», B cpemHuii 1o
BOAHOCTHU I'OZ B IHBAPEC MECALC YBCIIMUYNBAIOTCA B 2 pasa
IO CPAaBHEHUIO C PACXOJaMHU BOJIBI B JIETHHH | TepHOI.

I'maposHepreruyeckue BaJIOBbIH, TeXHUYECKHH
U SKOHOMUYeCKHUI noreHuansl pek ToH, Tocop, Akre-
pek, Typacy ToHckoro paiioHa ompeneseHbl 0 U3BECT-
HeiM ¢opmyinam [4]. Pa3sHOCTH BBICOTHBIX OTMETOK
YY9acTKOB pycla peK OIpefensiack I0 KapTaM
I'enmraba [5].

[loTeHmmansHast BajdoBasi THAPOIHEPTETUIECKAS
momHocTh peku Ton - PB, kBT ompeaensanacek mno
bopmye:

P =0,5 * Qc * AH * 9,81 = 0,5%2.4%2150%9,81=

40

BBICOTHBIX OTMETOK OT MCTOKA JI0 YCThS PEKH, M.
INoreHunanbHOE BalOBOE TIOAOBOE KOJIUYECTBO
sHepruu peku EB onpenensiiocs no gopmyie:

EB=PB * 8760 = 25 300 * 8 760 = 221 muH. kB1-u/r,
2

rae: 8760 - KOJIMYECTBO YacOB B TOJY.

[ToTeHumansHas BajioBas yeJIbHas PycIOBasi MOIII-
HOCTb peku PBY, KBT/ KM U yaeibHas pyCciIoBas SHEPrus
peku EBy, kBT-u/kM omnpeaensmucs no hopMyiam:

Pey=PB /L =25300/36="703 kBt / km;
EBy=EB/L=194/36=6,1, Mman. kBt-u / kM,

3)
“)

rae: L - aniHa pekd OT UCTOKA JI0 YCThSI.
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[Ipu cpennem romoBom pacxone Boasl 2,1 Ky0. m/c
n cymmapHoM mnageHuun 2150 M peka Ton wumeer
BAIOBBI  T'HIPOIHEPTETHYECKUA  MOTEHIMAT MO
MotHoctd 22 100 xBT. u o anextpo3nepruu 194 mun.
KBT-u /T.

JUis onpenieneHuss TeXHHYeCKOro THAPOIHEPreTn-
YecKOro moTeHuuaaa peku ToH ObIIIM IPOBEAEHBI TEO-
pPETHYECKHE HCCIEIOBAHNUS T'HIPOIHEPTETHIECKUX Xa-
PaKTepUCTHUK yYacTKOB B BEPXHEM M CPEIHEM TEUCHUHU
peKH.

IIpu ompeneneHUM TEXHUYECKOTO U 3KOHOMHUYE-
CKOTO THAPORHEPreTHUECKUX TOTECHIMATIOB peku ToH
MNPUHATBL CPEJHUE MECSUHBIE PAcXojbl BOJBI paBHBIE
80% ot pacxo/a BOJIbI B peKe Mpu cpaboTKe BOJBI Yepe3
ruapoTypOuHEI mpeanaraemoit I'OC.

TexHMYeCKHil T'MAPOIHEPIETUYECKUN IOTEHLUAI
peku Ton mo wmomuoctn P T ompememsncs kak
MOIIHOCTh OT/IEJIFHOTO, BHIOPAHHOTO y4acTKa PEeKH MO
dopmyre:

P 1= 0,5%(Qu + Qk) * (Hu - Hx) * 9,81 =
=0,5 * (2,4+2,4) * (2280 — 1880) * 9,81 =

=9 400, kBT, (%)

rae: Qu, Qk — cpemHull TOAOBON pacxoj BOJIBI B
HadJaje U B KOHIIE BRIOPAHHOTO y4acTKa;

Hn, Hx — BBICOTHBIC OTMETKH B Hayalie U B KOHIIS
BBEIOPAHHOTO y4acTKa PEKH;

9,81 - yckopeHHe CBOOOTHOTO A ICHUS.

TexHuveckuil TUAPOIHEPTETUYECKUN MNOTEHLHUAN
pexku mo sHepruu ET omnpenensics Kak KOJIUYECTBO
SHEPTHH OTIEINBHOTO, BBIOPAHHOTO YYacTKa pPEKH II0
dopmyre:

ET=Pr * 8760 =9 400 * 8760 = 82 muH. kBt-u /T, (6)

rae: 8760 - xonmdecTBO vacoB padotel ['DC npu
pac4y€THOM Harpys3ke.

INoTeHnmanpHast TexHHUYecKask yJeNbHas pycloBas
MOIIHOCTh  y4acTka peku  Pry, KBT/KM u
MOTEHUMANlbHAsl ~TEXHUYECKass  yHellbHas  pycloBas
sHeprus ydactka peku ETy, kBT-4 / kM onpezaesuiuch

Pry = Pr / Ly = 9400 / 12 = 208 kBt / xM;
(N

Ery =Er /Ly =82/ 12 = 1,2 maa. kBt-u / xm,
®)

rae: Ly - anmuHa BEIOPaHHOTO y9acTKa PEKH.

I'uapo3HepreTHyeckne TeXHHMYeCKHe IOTCHIMA-
ael pek Tocop, Axtepek, Typacy u mpuroka Axcait
omnpenesuich mo gopMynaM 1...8 aHaIOrMYHO, Kak U
Ju1st pekd ToH.

Pesynbratel pacuera I'naposHEpreTHYECKUX Balo-
BBIX ¥ TEXHUYECKUX MOTEHIUAJIOB 110 MOIIHOCTH U SHEP-
UM BBIOpaHHBIX y4acTKOB pek Tocop, Akrepek, Typacy
u ToH ¢ nputokoM Akcail, crekaromux B 03epo Mccebik-
Kyns, cBeniens! B Tabnuiy 1.

Tabnruya 1

FunpoaHepreTuqecxne BaJIOBbI€ U TEXHUYECCKHE MOTCHIMAJIBI PEK TOCOp, Ton ¢ MPUTOKOM Alccaii, AKTepeK u Typacy

IIapameTtpsl pexku, I'maposnepreTuyeckui YaeabHbIi
Peka, y4acTka MOTEeHIHAT MOTeHIHAT
Ipurox Pacxon, Bricora, Jdmwmua, | MougHocTh, Jueprus, MomHocTh | JHeprusi, MJIH.
M/ ¢ M.H.y.M. KM kBT MJIH. KBT-4 kBT /kM KBT-4/kM
BanoBblii ruApodHepPreTHYECKUI MOTEHIH AT
Tocop 2,8-0,0 3997 - 1607 30 32 800 287 1090 9,5
Ton 2,4-0,0 3757 - 1607 36 25300 221 703 6,1
Axcait 33-0,0 2820 - 1620 30 20 000 175 667 5,8
AxTepex 3,8-0,0 3317 - 1607 38 31 800 278 836 7,3
Typacy 3,1-0,0 3427 - 1607 46 28 500 250 619 5.4
Hroro 15,4 9270 180 138 400 1211 3915 341
Texnnveckuii rHAPOIHEPreTHYECKHil NOTEHIMA

Tocop 2,8-1,0 2400 - 1680 12 13 400 117 1117 9,7
Ton 24-24 2280 - 1880 12 9400 82 783 6,8
Axcait 33-19 1920 - 1660 10 6 600 58 660 5,8
AKXTEpeK 3,8-3,0 1900 - 1680 10 8200 72 820 7,2
Typacy 3,1-1,0 2400 - 1870 18 10 400 91 578 33
HUroro 12,0 2180 62 48 000 422 3961 32,8

st onpeneneHysi IKOHOMHYECKOr0 TUAPOIHEPreTHUECKOro nmoTeHuuana pek Tocop, Axkrepek, Typacy u Ton ¢
MPUTOKOM AKcail ObUTH MPOBEICHBI TEOPETUUECKUE MCCIEAOBAHUS THIPOIHEPTETUUECKUX XAPAKTEPUCTUK ITHX PEK U

ONpeeNeHbl cXeMbl pazMenienust Manbix ['IC.
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[Ipn pexorHoCUMPOBOYHOM oOOCHeNOBaHMM pekn Tocop BBIOpaH YYacTOK pEKH Ul IIPEAIoJIaraeMoro
pasmereHus Maioit 'OC «Tocop» B HUKHEM TEUEHUH PEKU, KOTOPHIN MMOKa3aH Ha PUCYHKeE 3.

MI'DC «Tocop» |
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Puc. 3. Pexa Tocop ¢ npurokamu u pazmerieHHoi manoit I'9C «Tocop»
Ha Tepputopuu b6acceiina o3epa Hccpik-Kyib.

JUis ompejienieHUs IKOHOMHYECKOT0 THUAPOIHEPreTUUYECKOTO MOTeHIMana peku ToH W mputoka Axcaidl ObLTH

TEOPETHYECKUE MCCIESNOBAaHUS THAPOIHEPIeTHYECKUX XapaKTEPUCTHK pekh TOH U ONpeneNneHo

[IPOBE/ICHBI
pasmemenue Manoit 'DC «Tor» u manoit '9C «Akcait», TOKa3aHHBIC HA PUCYHKE 4.
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Puc. 4. Pazmemenne mansix I'9C «Ton» 1 «Akcait» B HIDKHEM Te4eHHH peku TOH.

JUig onperieneHus 3KOHOMHYECKOI0 FHIPOIHEPTeTHUECKOTo MoTeHIuana peku Akrepek ¢ nputokoM KoHrypien
OBbLIM IPOBENICHBI TEOPETHUECKHE MCCIEAOBAHMS THAPOIHEPIeTHYECKUX XapaKTePUCTUK PeKH AKTEpeK M ompereieHa
cxema pasmemenus MI'OC «Akrepek», noka3anHas Ha pucyHke 5. Ha npuroke Konrypnen noctpoena nosas MI'OC
«Konrypinen», ycraHoBieHHO#H MomHocThI0 3000 kBT.
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Puc. 5. Pexa Axrepek ¢ nmputokom KoHrypieH u pazmenieHHIME MaibiMu [OC.
Jnst ompeneneHus IKOHOMHYECKOT0 THAPOIHEPreTHUECKOTO MOTeHIMal a peki Typacy ObUIM MPOBENEHBI TEO-

PETHYECKHE HMCCIICAOBAHUS THIPOIHEPTeTHUECKUX XapaKTepHCTHK pekn Typacy m ompezneneHo pasmenienne MI'DC
«Typacy», moka3aHHOE Ha PUCYHKeE 0.
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—a», O/
G Nanpcxyoyx
7 N -2088,

MI'DC «Typacy»
7 T

Puc. 6. Pazmemenne M I'DC «Typacy» Ha peke Typacy.

IIpu onpeneneHnn IKOHOMUYECKUX THIPOIHEpre-
THYECKMX NMOTeHUHMaJI0B pek Tocop, TOH ¢ MpUTOKOM
Akxcaii, Axtepek 1 Typacy NpHHSTBI CPEAHUE MECSIUHBIE
pacxonsl Bozbl, paBHbIe 80% OT pacxoza BOJBI B peKax
npu  cpaboTKe  BOABI  4epe3  T'HIAPOTYPOHMHBI
npemiaraemoit '9C.

JKOHOMHMYeCKHe THApPO3HepreTHYecKne MOTEH-
nuajgbl pek - ToHckoro paiiona no mouHoctd P u
sHeprun E3 mpennaraercst ompenensTe A7 3UMHETO U
JIETHETO pacxojia BOIbI PeK, ¢ Y4&ToM Kod(pduimeHTa

oJIe3HO0TO AeiicTBus, paBHOTO 80 %, IO Popmyre:
P> = Q3 * H» *g *kmnn, kBT, ©)]

rae: Q3 —pacxon Boabl, paBHbIH 0,8 cpenHero me-

45

CAYHOTO pacxoja, M 3¢

H»> — Hamop Bozp! iepen ruapoTypOnHOM, M;

g = 9,81 — yckopeHHe cBOOOIHOTO MafeHus, M / ¢k

kng = 0,8 - k03¢ dUIHEHT MOJIe3HOTO ASHCTBHUSL.

Es>=P3 * Y, xBr-u/ nepuog, (10)

rae: 4 = 600 - komraecTBO YacoB pabOTHI Maoi
I'DC B onpenenéHubple MecALbI roAa.

Pacuérel IKOHOMHYECKHX THIPOIHEPreTUUYECKUX
MMOTEHIINAJIOB [0 MOITHOCTH U 3JIEKTPOIHEPTrHA pek To-
cop u Ton ToHckoro paiioHa, o MecsiliaM, 3a XOJIOIHbIN
MEPUOJI TOJa — C HOSOpS TO ampens MECSII, 3a TETIIBIH
MEPUO — C Masi 10 OKTAOPh U 3a 12 MecsIeB roja, mpu-
BEJICHEI B Tabmmie 2.
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Tabauya 2
MoiHOCTE H BO3MO2kHasi 31eKkTpo3neprust MI'IC na pexax Tocop u Ton
Momnocts u 3Heprust MI'IC «Tocop» Momnocts u 3Heprust MI'IC «Ton»
Meesit Pacxon Hanop MouHocTb, | JHeprus, Pacxon Hanop MourHocTs, JHeprus,
BO/bI, BO/bI, kBT MJIH. BO/JbI, BO/bI, kBT MJIH.
Ky0. M/c M KBT-4 Ky0. M/c M KBT-4

1 1,2 1980-1680 2900 1,7 1.4 2050-1880 1900 1,1
2 1,2 1980-1680 2900 1,7 1.4 2050-1880 1900 1,1
3 1,2 1980-1680 2900 1,7 1.4 2050-1880 1900 1,1
4 1,2 1980-1680 2900 1,7 1.4 2050-1880 1900 1,1
5 1.4 1980-1680 3400 2,0 1.4 2050-1880 1900 1,1
6 1.8 1980-1680 4300 2,6 1.4 2050-1880 1900 1,1
7 3,0 1980-1680 7200 4,3 3,7 2050-1880 5000 3,0
8 4,0 1980-1680 9600 5.8 4,0 2050-1880 5400 3,2
9 4,0 1980-1680 9600 5.8 2,7 2050-1880 3700 2,2
10 2,8 1980-1680 6700 4,0 1.4 2050-1880 1900 1,1
11 2,5 1980-1680 6000 3,6 1,2 2050-1880 1600 1,0
12 2,1 1980-1680 5000 3,0 1,2 2050-1880 1600 1,0
11-4 1,6 cpx 300 3800 13,4 1,3 cpx 170 1800 6.4

5-10 2,8 cpt 300 6800 24,5 2,5 cpt 170 3300 11,7
1-12 2,2 cpr 300 5300 37,9 1,9 cpr 170 2550 18,1

Pacuérsl 3xOHOMHUYECKHX IHAPOIHEPreTHYeCKUX MOTEHIMAJIOB 10 MOILHOCTH U 3JIEKTPOIHEPTUU PEK AKTEPEK
u Typacy ToHckoro paifoHa, o Mecsiam, 3a XOJOAHbBIN IEPUOJ To1a — C HOSOPS MO anpenb MecsIl, 3a TEMUTBIN MePHOJ
- ¢ Mas 1o OKTA0ph 1 3a 12 MecsIieB roja, NpuBeACHBI B Tabnuie 3.

Tabauya 3
MomHocTh U Bo3MOkHas dekTpodHeprust MI'IC na pexax Akrepek u Typacy
MommHocTb M 3Heprust MI'DC «AkTepek» MomnocTtb 1 3Heprust MI'IC «Typacy»
Meesi Pacxon Hamnop MouHoCTb, JHeprus, Pacxon Hamnop MouHocTs, | JHeprus,
BOJBI, BOJBI, kBT MUIH. BO/JBI, BO/IbI, kBT MUJIH.
Ky0. M/c M KBT-4 KYy0. M/c M kBT1-4

1 4,5 1900-1760 5000 3,0 1,1 2100-1870 2000 1,2

2 4.5 1900-1760 5000 3,0 1,1 2100-1870 2000 1,2

3 3.8 1900-1760 4300 2,6 1,1 2100-1870 2000 1,2

4 3.1 1900-1760 3500 2,1 1,2 2100-1870 2200 1.4

5 2,6 1900-1760 2900 1,7 3,1 2100-1870 5700 34

6 2,1 1900-1760 2400 1,4 6,5 2100-1870 11900 7,1

7 2,3 1900-1760 2600 1,6 6,7 2100-1870 12300 73

8 2,6 1900-1760 2900 1,8 4,5 2100-1870 8300 5,0

9 24 1900-1760 2700 1,6 1,8 2100-1870 3300 2,0

10 2,5 1900-1760 2800 1,7 1,3 2100-1870 2400 1.4

11 2,7 1900-1760 3000 1,8 1,1 2100-1870 2000 1,2

12 3,6 1900-1760 4000 24 1,0 2100-1870 1800 1,1
11-4 3,7 cpx 140 4100 14,9 1,1 cpx 230 2000 73
5-10 2,1 cpt 140 2700 9,8 4,0 cpT 230 7400 26,5
1-12 2,9 cpr 140 3400 24,7 2,5 cpr 230 4700 33,8
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Manas I'DOC «Tocop» wmomHuocTteio 9600 kBT
MoOXeT BbIpaboTtarh 38 MiH. KBT-4 amekTposHepruu B
TOJI, pu 287 MJIH. kBT1-u BaJIOBOT'O
THIPOIHEPTEeTHUECKOTO TOTeHLuana peku Tocop, 4To
cocraBnsieT 13% OT BaJOBOTO THAPO3HEPTETHUYECKOTO
MmoTeHIMana pexu Tocop.

Mamasg I'DC «Tou» momHOCTEIO 5400 KBT MOMXeET
BEIpaboTaTh 18 MiH. KBT-4 3IIeKTpO’HEPTHH B TOM, IpH
221 wuH. KBT-4 BalioBOrO THAPOIHEPTETUUYECKOTO
noreHuuana peku Tocop, 4uro cocraBuser 8% OT
BaJIOBOTO THUIPOSHEPreTUYECKOT0 IOTEHIHANa PeKH
Tomn.

Manas I'DOC «Axkrtepex» MmourHocTthio 5000 kBT
MOJKET BbIpaboTaTh 25 MiH. KBT-4 B rox, mpu 175 muH.
kBT-4 BanoBoro ruapo3’HEPreTHUYECKOro MOTEHIUaIa
pexu AKTepek, 9To cocTaBisgeT 14% oT BaJIOBOTO rUApO-
SHEPreTUYECcKOro IMOTEHINANa PeKH AKTEpEK.

Mamnas I'DC «Typacy» momuoctsio 12000 kBt Mo-
xeT BbIpaboTathk 34 muH. KBT-4 B roxa, mpu 250 murH.
kBT-4 BanoBoro ruxpo’HepronoTeHIMana peku Typacy,
4TO COCTaBIIAET 14% oT BaJlOBOTO
THpO3HepronoTeHnuana peku Typacy.

OKOHOMUYECKH BO3MOXKHAsI MOIIHOCTh — 32 TBIC.
KBT u anexrposneprus 115 muH. kBT-4 MoryTt ObIThH 1O-
JydeHbl ~ OT  mpeamonaraeMelix — manbix  [OC,
pasmemaemsIx Ha pekax Tocop, Ton, Axrepek u Typacy
Tonckoro paioHa.

Jluteparypa:

1. Anamanos C., Caxues K., Axmenos C. u ap. dusnueckas reo-
rpadust Keipreizerana. - bumikex: Typar, 2013 - 588 c.

2. OcHOBHbIE TU/IPOJIOTUYECKUE XapaKTePUCTHKH.
TocynapcTBenHbIi BoAHbIH KagacTp. - Tom14. Cpennsist Azusi.
- Jlennnrpan: 'mapomereonsnat, 1979. - 298 c.

3. Marepuansl ['ocyrapcTBEHHOro KoMuTeTa 1Mo MeTeopooruu
Keipreizckoii Peciyonuku. - buirkek.

4. Mawmarkanos /|.M., baxxanosa JI.B., Pomanosckuit B.B. Bon-
HbIe pecypchl KbIpreiscTana Ha COBpeMEHHOM 3Tame. - bur-
kek: WMmum, 2006. - 276 c.

5. Kaprtsl renmraba CCCP — apxuB TornorpaduuecKkux Kapr.

6. Jlunkun B.M. T'maposHepreTwyeckne MOTEHIMAIBI PEK
Jixyyky 1 You-KeBbui-Cyy Uccbik-Kynbckoro Oacceitna. /
Hayxka, HOBBIe TexHONMOrMH 1 MHHOBaMu Keiprescrana. 2019.
Ne. 4. C. 260-263.

7. Jlunkua B.U., Koxobaes K.A., lorny E. I'maposneprernue-
CKHME TIOTEHIMAaAbl PEK MCChIK-KYJIbCKOro paiiona McchIk-
Kynbsckoii oOmactu Ha mnpumepe peku Yon-Akcy. Hayka,
HOBBIE TexHONOruu U MHHOBalwK Keipreicrana. 2016. Ne. 9.
C. 144-148.

47



