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OHEPI'ETUYECKHUE PECYPbI TAJZKUKUCTAHA.
YACTD 1. THAPOOHEPTETHYECKUE PECYPCbI

Xanuxoe X., Paxumoe I11.C., Kypoonanuzooa C.I11.,
T'ynaxamaooe A.A., /lasnamuioes C.K.
Hncmumym 600nbix npobnem, euoposnepeemuru u skonoeuu HAHT

AnHomauua: ucciedo8anus u OYeHKU YPO8Hs OUHAMUKU PA38UMUSL 60OHO-IHEP2emU-
yecko2o Komnnexkca Tadocuxucmana nokasaiu, Ymo OCHOBHOU COCMABAAIOUeU YaCMbIo
snepeemuxu Tadxcukucmana saensemcs 2uopodnepeemuka. 1 uoposnepeemuxa, 6 omauyue
om Opy2ux U008 dHepeemuKl, He OKA3bleaem HUKAKO20 He2amueHO20 3a2PA3HAIOUe20
BIUAHUA HA OKpYdHcarowyio cpedy. Ilpu smom ona cywecmeenno bonee oewesas, vem opy-
eue 8uobl dHepeuu. B cmamve paccmampusaemcs memoo oyeHKU IHepeodIppekmuenocmu
KpynHwix pex Taocukucmana ¢ 6b1O0OpoOM CMeopos Ol CIMpouUmenbCmed Haubonee Ho8bix
appexmuenvix 1 IC, komopsie mocym Obimb NONE3HLIMU NPU pA3PAOOMKe NepcneKmus-

HOU cmpamecuu pazeuniusl SHepeentuKku.

Knrwoueswvie cnoea: snepzemuueckue pecypcul, 2UOpOIHEPemuKd, Hepeodghgdexmus-
HOCMb, KPYNHbLE PeKl, CMBOP, KACKAOHOe 0C80eHUe, 0epUBAYUsl, PAHICUPOBAHHBII PAO.

I'mpposuepretuka 3aHumaer B Tamxu-
kucrane 98% oOmei momHOCTH. JlnHAMHKA
pa3BUTHUS DHEPreTUKU TaPKUKUCTaHA, B BHUJIC
pocTa CyMMapHOW MOITHOCTH YHEPTOCUCTEMBI,
nokaszaHa Ha pucyHke 1 [1].

[lo moTeHUMAaNBHBIM THUIPOIHEPTOPECYP-
cam Tamxukucras (tadn. 1) cpeau crpan CHI'
3aHUMAaeT BTOpoe MecTo nocie Poccun, B Mupe
3aHIMaeT BocbMoe MecTo mocie Kwurast, Poc-
cuu, CIIA, bpasunuu, 3anpa, Uanuu n Ka-
Hanabl. [lo ynenpHBIM 3amacam Ha JQylly Hace-
jgeHus — 87,8 Teic. KBT/4 Ha delloBeKka B roj
— 2-0€ MeCTO B MHUPE, a 0 yACIbHBIM 3aracam
Ha eANHUILlY TeppuTopuu — 3,62 miH. KBT/4 Ha
1 xm* — 1-oe mecto B mMupe. B pecmybnuke
cocpenotodeHo 54,2% MOTeHIHMAIBHBIX THIPO-
pecypcoB LlenTpanbHoil A3nu, NpU yaeIbHOM
Bece Tepputopuu B 11,2% [2, 3].

B mporieHTHOM OTHOIIEHWH, B Tpeienax
Tamxukuctana Qopmupyercss NpUOIU3UTENb-
HO 55,4% o6miero croka 6acceitna ApajibCKOTro
Mmops, B Keipreiscrane - 25,3%, B Y30ekucrane
- 7,6%, B Kazaxcrane - 3,9%, B Typkmenucra-
He - 2,4%, Ha tepputopun Adranucrana, Ku-
tas u Ilakucrana - 5,4% .
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OO011as BeIMUrMHA NOTEHIIMAIBHBIX 3a11acoB
rUIpo3HepropecypcoB TaJKUKUCTaHa COCTaB-
nsiet 527,06 mapa. kB1/4 B roa, U3 KOTOPBIX UC-
noJb3yeTcst ToabKo 4-5%. IToutu 50%, To ecThb
6onee 280 mupa. kBT/4 B rox, SIBISIFOTCS TEXHU-
YECKH BO3MOXKHBIMU M 9KOHOMHYECKU dPPek-
TUBHBIMH JUISI OCBOCHHUSI, C YUETOM OBICTPOIrO
pa3BUTHS YPOBHS TEXHUKU U TEXHOJOTHUH.

OnHUM U3 caMbIX CYUIECTBEHHBIX HEJIO-
CTaTKOB T'MJIPO3HEPTETUKHU SIBIIAIOTCS OONIbIINE
CPOKHU peasiu3aliy NOJrOTOBUTEIBHOIO 1IUKIIA,
BKJIIOYAIOIIETO B ce0sl U3BICKAHUS, TPOEKTUPO-
BaHue u crpoutensctBo ['DC. Kak nokassiBaer
OTIBIT, OOIIMNA LUKJ OT MPUHATUS PELIECHUs 10
ITyCKa CTaHLIMN MOXeET pactaruBarbes Ha 10-15
net. B pesynbrare npoeKThl CTAaHOBATCA CyIIe-
CTBEHHO MeHee 3(()EKTUBHBIMHU.

B 3TuX ycnoBusxX BaXXHEHIIUM CTAHOBUTCS
BOIIPOC BbIOOpA NMPUOPUTETHBIX MEPBOOUEPE-
HBIX perieHuiig peanuzanuu ['9C, umeronux
caMbl€ BBICOKHE SKOHOMUYECKHUE MTOKA3aTEeH.

B nameil pecnybnuke 3Ta 3ajada BIOJHE
peanbHa — B pecnyOnuke umeercs Oonee 80
y>Ke 00CIIeIOBaHHBIX CTBOPOB, MPUTOIHBIX IS
cTpouTtenbeTBa KpynHbix ['OC.
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Puc. 1. Juuamuxa pazeumus snepeemuxu Taoxcuxucmana

[ToreHunanpHbIe 3amacel TUAPOIHEPropecypcoB TaKUKucTaHa

Bacein pex | o Brss | oheprn tBrs | obséue v
TTsanmk 14030 122,90 23,2
I'yun 2260 19,80 3,73
Bapranr 2969 26,01 4,93
Banu 1191 10,34 1,96
S3rymom 845 7,40 1,39
Ke3buicy 1087 9,52 1,78
Baxm 28670 251,15 48,00
Kodapuuxon 4249 37,22 7,00
03. Kapa-Kymip 103 0,90 0,17
CypxaHaapbs 628 5,50 1,03
3epadruran 3875 33,94 6,38
CrIpapbs 260 2,28 0,43
WUtoro 60167 527,06 100,00

2005

Tabmnwua 1.

Hcmounuk: Munucmepcmeso snepeemuku u 800ubix pecypcos Pecnyonuxu Taoscuxucman [4]

C yueroM TOrO, 4YTO Hanboyiee BHITOAHBIM

B kauectBe 00OBEKTOB HUCCIICIOBAaHUM IS

B JIOJTOCPOYHOM IUIAHE SIBIISIETCS KAacKaIHOE
OCBOCHHUE THPOPECYPCOB, dTa 33j1a4a Moapas-
JenseTcs Ha BBIOOp HamOosee 3HEprodddex-
THUBHBIX PEK U y)KE TOTOM — HanboJIee MepCIeK-
THUBHBIX OOBEKTOB Ha HUX [5-7].
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MIPOMBIIIJICHHOM YHEPreTHKH ObUIM BBHIOpAHBI
BOCEMb Hamnbosee KPYIHBIX PEK PECITyOIMKH:
Baxm, 3epasman, Uckannep-apes, ®an-/la-
pbs, SAruo6, Cypxob, Ob6uxunroy, Kapupuu-
raH, HSHEPreTMYECKHH MOTEHLHUal, KOTOPBIX
IIPUBEZIEH HA PUCYHKE 2.
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Puc. 2. Duepeemuyeckuti nomenyuan 6cex KpynHvix pex

TepputopuanbHoe pacnojokeHue HuX B
pa3HbIX PEerHoHaxX pecHyOJMKH HE UIpaeT Ka-
KOW-JINOO CyIIECTBEHHOM pOJM B OTHOILICHHUU
MPOMBIIIJICHHOTO Pa3BUTHUA PETHOHOB LIEH-
TpanbHOro Takukucrana — rae Obl He ObLIa
noctpoena I'9C, ee 3Heprusi MOXeT OBbITh UC-
M10JIb30BaHa B JII0OOM JIpyroM paiione. 3To BO3-
MOXHO, KaK YK€ CerojiHs, Tak U, 0COOCHHO, B
OmKkaiiieit nepcrneKkTuBe, Mocie 3aBeplieHus
ctpoutenberBa JIDII-500 «Or-Cesepy.

MOXXHO OTMETUTh, YTO paccMaTpuBacMble
BOCEMb PEK OYEHb CYIIECTBEHHO OTINYAIOTCS
Apyr OT Jpyra MO BCEM CBOMM IapaMeTpam:
BBICOTBI PACIIOJIOKECHUS, MAJCHUS, JJIMHBI OT
UCTOKA JI0 YCThs, PacXoioB M YKJIOHOB. Hau-
JTy4IIUM OOIIMM HHEPreTHYECKUM KpUTEpH-
€M JUIsl TAKUX CIIy4aeB MOXKET OBbITh y/elbHas
MOIITHOCTh BOJIOTOKAa — €r0 MOIHOCTh Ha €1U-
HUILY JJIMHBI PEKU.

[Ipu ogHMX M TeX ke MmapaMmeTpax JiepuBa-
nuoHHbIX ['DC, Hanbomnee npennoYTUTeNIbHbIE
B CETOJHSAIIHUX YCIIOBHSX, KaK C TOYKU 3pe-
HUSl SHEPrOHMCIIONIB30BaHMS, TaK U SKOJIOTHUH,
3TO KPUTEPHH ONpPEAESIOMUNA MOIIHOCTh U
BbIpaboTKy sHeprun ['DC. CoOTBETCTBEHHO,
croumocts I'DC Oyner oOpaTHO HPONOPLHO-
HaJlbHA €€ 3HeprodEeKTUBHOCTH, €CIU IO
nocieiHel MOHUMaTh yAEIbHYI0 MOLTHOCTh Ha
€IMHUILY JJIMHBI PEKU.
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UYro kacaetcst npurioTuHHbIX ['9C, TO, Ha
NEPBbIM B3IV, yAeIbHAs MOIIHOCTh Ha €IU-
HUILY JUIMHBI PEKH HE CBs3aHA HANPSAMYIO HU
¢ momHocTeo I'DC, Hu ¢ ee ctoumocTsro. Ho
€CJIM y4ecThb, YTO JJIMHA Y4YacTKa 3aTOIICHUs
peKu 00paTHO MPOIMOPLUOHATIBHA 3HEProdd-
(EeKTUBHOCTH DPEKM, a IUIOMIAJb BOJOXPaHM-
JMIA, U COOTBETCTBEHHO, 30HbBI 3aTOIICHHS
00paTHO MPONOPLUOHATIBHA KBAIPaTy YHEPro-
3G PEKTUBHOCTH PEKH, TO KapTHHA OyneT Tou
e caMoi, 4To M B cllyyae JEepUBALIMOHHBIX
I'9C.

OHeprodPpPeKTUBHOCTh PEK OIMpeesiiach
cienyromuM o0paszom. [l kaxa0ro BbLAEICH-
HOTO y4YacTKa PeKH ONpEeAessach ee MOTEeHIH-
aJIbHAs SHEPreTUYeCcKasi MOIIHOCTb, N:

N =9911QH, rne

n - k.1.4. = 1.0 ; N — sHepreTuueckast Moui-
HOCTb peku, MBT;

Q — cpenHMIt pacxo/] peKu Ha paccMaTpuBa-
€MOM y4JacTke, M3/cex;

H — nanop (maseHue peku Ha paccMaTpuBa-
€MOM YYacCTKe), M.

[To mosyueHHBIM JaHHBIM CTPOWJIUCH Ipa-
(UKN HAaKOIJIEHHBIX CyMM MOIIHOCTH PEKH OT
uctoka 110 yctbsi: N = f(L), koTopslii 3aTeM ar-
MIPOKCUMHUPOBAJICS MOJTMHOMOM “‘n”-i CTENEHH,
o0ecrneYnBaoIMM Hauboblee MPUOIHKEHUE
K (pakTHueckoi kpuBoH (puc. 3.34). B kauectBe
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KPUTEPHsI TaKOTO NPHUOIMKEHUS MPUHUMAIICS
ko3¢ urment gerepmuHanuu R2.
Juddepenuupyst 3areM MOTYYCHHYIO BbI-
IICONHCAHHBIM CIIOCOOOM JIMHHIO TPEHJa MO
«L», monydaem HeoOXOMMBbIE 3HAYCHUS SHEP-

rosddexkruBHOCTH peku mo ydactkam: df(L)/
dL.

Pesynbprartel Takux pacdyeToB MOKA3aHbI Ha
puc. 3, ¥ IpUBEICHBI B UTOTOBOM TabmuIIe 2.
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Puc. 3. Duepeosghgpexmusrnocmeo kpynnoix pex Taodscuxucmana, dN/dL, MBm/km

[To momy4eHHBIM BBINIE JAHHBIM, B TaOIH-
11e 2 IpUBECHBI 3HAYCHUS CPEAHEN dHEProdh-

(hEeKTUBHOCTHU BCEX PACCMOTPEHHBIX BBIIIE PEK
Tamxukucrasa.

TaGuma 2
Cpennsist 3Heprod3GPeKTUBHOCTH KPYIHBIX peK TaKUKHUCTaHA
> = | o
o 4 o T <
. = | | 8| & |&gs| 8| 5]
5 5 > & b 5 & g = £
S8 &S| E|EF| 5| &S
S & | = 3 |3
dN/dL,
14.71 {997 [9.89 |6.30 |5.19 433 393 |3.02
MBT1/kMm

Bunno, uro nambomee sHeprodhdexTus-
HBIM SBJISIETCS peka Baxii, oHa 1o 3HaYEeHUIO
MOIITHOCTH Ha €IWHUILY JUIMHBI PEKU TOYTH B
2 u Oosee pasza MPEBOCXOAUT BCE OCTAJIbHBIC
pexu. 3a Hell cIeayroT, MPaKTUYEeCKH OJIWHa-
KOBBIE 1O dHEProdpPekTuBHOCTH OOMXUHTOY
n Cypx00. OcTajibHbIE pEKH CYIIECTBEHHO UM
YCTYTIAIOT.

Ecmu ke paccMarpuBaTh HE BCIO PEKy Iie-
JIMKOM, a HanOoJiee BHITOTHBIC JJISl THIPOIHEP-

86

TeTUKH €€ YacTH, TO MOCJI€ BEPXHEN MOJTOBUHBI
Baxa, xotopsiit ysxe ocBoeH (Hypek) wim oc-
BauBaetcs (PoryH), Ha mepBoM MecTe HaXOIUT-
csl HIbkHee TeueHue p. OOUXUHIOY, 3aTeM HHX-
Hsst 9acTh p. Cypxo0, mocie HUX HUAYT peKd
@®an-/lapes, Mckannep-/apss, BepxoBbe peKku
KadupHuran u HU30Bbs peku 3epaBIlaH.

PanxupoBaHHBIN P BCEX UCCIAEAOBAHHBIX
pex nmoka3aH B Tabmuie 3.
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Kak yxe ormeuanocsk Beiiie, 3Heprodhdek-
TUBHOCTh PEKHM WIIM €€ y4acTKa, B KOHEUHOM
cueTe, 3aKJIIYaeTcs B BO3MOXKHOCTU IPU OJI-
HUX U TeX K€ TeXHUUYECKUX PEIICHUSIX U THIIO-
pazmepax ['DC momydyutbh COOTBETCTBYIOIIYIO
MOIITHOCTh CTAaHILIMU, TO €CTh IMpPSIMO OIpese-
JISIET 3aTPaThl HA CTPOUTENBCTBO U SKOHOMHYE-
cKy1o 3pdexTruBHOCTH npoekToB ['OC.

[lony4yeHHble JaHHbBIE JAIOT BO3MOXHOCTh
BBITMIOJIHUTh CPABHUTEJIBHBIA aHAIN3 CTOMMO-
ctu I'DC, kak ¢pynkuuu sneprodpdexkruBHocTH
peKH.

[Tpumem i 2-x I'DC cTposimuxcs Ha 1ByX
ydacTKax peK € pa3HOil sHepro’pQeKTuBHO-
CTBIO:

D1/22=x

[lycTs mpu 3TOM JUIMHBI ATUX JIBYX YydacT-
KOB PEK, SHEProNOTEeHIIMAal KOTOPBIX OCBauBa-
etcst obeumu ['DC OynyT paBHBI.

B takom citydae 3aTrparbl Ha CTPOUTEIbHBIE
COOpYKEHHUs Yy HUX OyIlyT OJIHU U T€ XK€, a MOIII-
Hoctu 3TuX ['DC M cToMMocTh UX 0060pynoBa-
HUS OyIyT MpsIMO MPOMOPLUOHATIBHBI UX HEP-
ro3QPeKTUBHOCTH:

N/N,=x

060py0
P .
Po6opy0
2

Nmeewm:

obopyd
1 T

P + PEMP

0bopyd CMP
= M1 +P 1

rme: ; P, = - o0mras crou-
MOCTb, 3aTpaThl, HO 0bopynoBanue u CMP ns
I'DC Nel.

Tab6muna 3

OHeprospeKTUBHOCTh PEK MO yYacTKaM. PaHKMpOBaHHBIN psi

Paccrosnue ot ucroka

Pexn

0+25 xm

. Baxm

. @an-Jlapbs

. Kapupuuran

. Uckannep-/lapps

. Obuxunroy
. SIrno0

. 3epaBiian

. Cypxo0

50+100 kM

. Baxm

. ObuxuHroy

. Cypxob6

. Kapupuuran

. 3epaBiian
. SIrHO0

100+150 k™M

. Baxm

. Cypxo0

. Obuxunroy

. Kapupuuran

. 3epaBiian

150+300 xm

. ObuxuHroy

. Cypxob6

Baxm

. 3epaBiian

. Kapupuuran
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MOoKHO TIPUHATH, 4TO I toboit [[DC, Tak
e Kak JJIs YK€ IOCTPOEHHBIX U CTPOSALIUXCS
I'SC na p. Baxui 3atpatsl Ha 000pyI0BaHUE CO-
cTaBisiioT 30, a HA CTPOUTEIBHO-MOHTA)KHbIE
paboTel — 70 MPOIIEHTOB OT OOIIEH CTOUMOCTH
I'DC, T.e:

0.3
060pyd — 07 PSP = 0.429 PSVF
Jost TOC Ne2 ananmornyno OyaemM UMETh:

oo Po6opy6

MP MP
p, = PP 4 povP _ ) 4 PO
[MoxcTaBnss B mony4eHHbIE GOPMYIIbI 3Ha-

6opyd
YEeHUs Pf oPYe | nomyumm:

0.439P°MP 4 pEMP 1.429
0.429P1CMP/K + poP 1+ 0-429/K

P
1 /P2

To ectp kak o6mmas croumocts [ DC Ne 1
Oyner B:

1.429
1+ 0429

pa3 6onbire obmeit croumocts [DC Ne 2.
Ho:

P=phN,

rje:

p, — YI€IbHas CTOMMOCTb CTPOHTEIbCTBA
I'DC N 1, okoHUaTENHHO Oy/IEM UMETh:

P+

b, = 1.429 1429
2= ~ (k +0.429)
0.429
k (1 + /k)

Hcnonp3yst 3Ty NOCIEAHIO 3aBUCUMOCTb,
B Tabnuile 4 MpUBeIeHbI pacyeThl CPEAHETO IS
BCEH PEKM YIOpO’KaHUSI CTPOUTEILCTBA OJHO-
TunHbIX ['DC Ha pa3HbIX peKax 10 OTHOLIEHUIO
¢ I'9C Ha p. Baxi.

Tabmnuma 4

Cpennee ynopoxxanue crpoutenbersa ['DC Ha KpyIHBIX pekax
TamxukucTana 1o cpaBHEHUIO ¢ p. Baxim

&, o]
g > ‘2 . o 5 = ©
£ | 2| 35| & |5s|8x| B | E| E
S m| ¥ = > S 2|2 2| & | g i R

= < X g 82 = ] =

) Z ~E < g o |~ 5 ™ [ S
2 5 s B |8 S S gl 5
¥ o Y 5 o 7 A

=¥ =%
K 1 | 0.680 | 0.670 | 0.430 | 0.350 | 0.290 | 0.270 | 0.210
P/Poun | 1 1.290 | 1.300 | 1.670 | 1.830 | 1.980 | 2.050 | 2.250

BriBoabI

1. HccnemoBaHusi U OLEHKA YpPOBHS JHMHA-
MHKH PA3BUTUS BOIHO-DHEPrETUYECKOTO
KomIuiekca TagKuKHUCcTaHa TOKa3aau, YTO
OCHOBHOM COCTaBJISAIOLIEN YacCTBIO JHEP-
retuku TapKUKUCTaHa SIBISETCS THIPOd-
HEPreTUKa.

2. Amnanu3 Bcex Hauboee KpymHbIX pek Tas-
JKUKHCTAaHa IOKa3bIBAET, YTO IO HEPIO-
7 dEeKTUBHOCTH BIIEPENNd HAXOAUTCS .
Baxu, ynenpHasi MOIHOCTh €€ HAa €UHHU-
1y JJIMHBI B 2 C JIMITHUM pa3a MpeBbIIIaeT
ATOT ToOKazarenb Jpyrux pek. Crenyro-
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IMIUMU [0 3HEProdpHEeKTUBHOCTH TOCIE
Baxma unyt peku OOuxunroy, Cypxo0,
®an-/lapss, Mckannep-/apsst, 3epasiuan,
Ka¢upnuran, SIruo6. Ilpu sTom B Kax10ii
UX BCEX 3TUX PEK €CTh yYacCTKH, SHEPro-
3P PEKTUBHOCTH KOTOPBIX B HECKOJIBKO Pa3
NPEBBIIIACT Cpe/lHee 3HA4YeHUs IO BCeH
peke B 1enoM. VIMEHHO OHHU SIBIISIIOTCS
Han0oJiee MPUBJIEKATEILHBIMU B KaUeCTBE
HNPUOPUTETHBIX OOBEKTOB JJISI CTPOUTEIb-
ctBa ['OC.

3. Tlpeanmaraemblii METON OLIEHKH 3HEPTod(-
(eKTUBHOCTH KPYIHBIX pek TamkukucTa-
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1.

Ha C BBIOOPOM CTBOPOB IS CTPOUTENILCTBA
HanOosnee HOBBIX 3 pexTuBHbIX [[DC, MO-
JKeT OBbITh TOJIE3HBIM IIPH Pa3paboTKe mep-
CIEKTHBHOH CTpaTeruu pa3BUTHUS dSHEpre-
THUKU.
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3AXUPAXOU SHEPTETUKNU TOYUKNCTOH.
KUCMMU 1. 3BAXUPAXOU TUAPODHEPI'ETUKUA

Anomamcusn: maxKukom 8a ap3éouu camxu OUHAMUKAU PYULOU KOMIIEKCU 00il-
snepeemuruu TOYUKUCMOH HUWOH 000, KU YY3bU acocuu coxau suepeemuxau Toyuxu-
CMOH 2uoposnepeemurxa meoowad. Iuoposnepeemuxa 6ap xunogu oueap HAMyoxou
IHepeust ba Myxumu 3ucm mavcupu Mau@i Hamepaconao. /lap bapobapu un Hazap o6a
oueap Hamyoxou sxepeus xeie ap3owmap acm. Jap maxoaa ycyau oaxoouxuu camapa-
HOKUU 9HepeemuKuu 0apéxou kaion oap Toyuxucmon 60 unmuxoou 4yoixo o6apou cox-
mmonu HBO-xou nagmapum, Ku MemagoHao oap maxusiu cmpameusiu 0apo3myooamu
PYyuou suepeemuka my@uo 6owao, bappaci meuasao.

Kanuosoocaxo: 3axupaxou smepeemuxii, euoposHepeemuKd, camapanoKuu IHepee-
MUK, 0apéxou KaloH, UMMmMuooo, az xXyo KapoaHu Kackaoi, 0epusamcus, CUICUIaU 0d-
payabanoii.

ENERGY RESOURCES OF TAJIKISTAN
PART 1. HYDROPOWER RESOURCES

Abstract: Studies and assessments of the level of dynamics of development of the
water and energy complex of Tajikistan have shown that the main component of the
energy sector in Tajikistan is hydropower. Hydropower, unlike other types of energy,
does not have any negative impact on the environment. At the same time, it is significantly
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