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Pestome. B cTaTbto 3anoxeHbl OCHOBbI MCNOb30BaHMS FeOMH(OPMALIMOHHOM CUCTEMBI 11 TEXHONOMAW,
KOTOpas MO3BOMWUT OMepaTUBHO W NOAPOBHO aHanM3MpoBaTh MMEIOLLENCs reorpaduyeckme npuBsi3aHHbIe
WHOPMaLMM Pa3NMYHbIX anbTePHATUBHBIX SHEPrETUYECKMX BapuaHTOB. OLEHUT BO3MOXHOCTU UCMONb30Ba-
HWS MarbIX TMAPOSHEPreTUYECKNX PECYPCOB M co3aacT 6asy faHHbIX B obnacT sHeproobecneyeHus, Tpya-
HOAOCTYNHbIE OTAANEHHbIE HaceneHHble MyHKTbI CTPaHbl. C MOMOLLbI0 TEOPETUYECKMX PACYETOB BbIBEAEHDI
SMNMPUYECKME YPaBHEHMS, COCTaBNEHa kapTa MarblX rMapoaHepreTuyeckux pecypcos ans MC n obocHo-
BaHbl SHEPreTMyeckme, 3KOHOMUYECKUE, SKOMOTMYeckne MoTeHUManbl Ans peanusauuy rocyAaapCTBEHHbIX
nporpamMm TypKkMeHUCTaHa Ha OCHOBE BO30OHOBMSEMbIX MCTOUHUKOB 3HEPreTUKM.

Knrouyeenle cnoea: B030OHOBNSIEMast SHEPreTVKa, SHEPTUS reoTepMarnbHbIX BOA, reOMHGOPMALMOH-
Hble CUCTEMbI, TEXHONOTMM, AHEPrO3PPEKTUBHOCTL, 3KONOrUs, 3kOBKU3HEC, TYPKMEHUCTaH.

BBEAEHUE

AkmyanbHocmb npobnembl. CTpaTternyeckas 3agava, nocTaerneHHas [lpesngeHToMm
TypkmeHucTaHa N'ypbaHrynbl bepabiMyxamenoBbiM, nepes YY4eHHbIMU U roCy4apCTBEHHbIMU Op-
raHamu, 3akntoyaeTcs B TOM, YToBbl onpeaenuTb nyTn Bonee aheKTUBHOIO MCMNONb30BaHMUS
NPMPOLHbBIX AHEPreTUYECKUX pecypcoB. Kak BaXKHEMLLEero HauMOHanbHOr0 AOCTOSIHUSA CTpaHbI
ONS CYLLEeCTBEHHOrO MOBLILLEHNS MPOU3BOAKUMOrO COLMAnbHO OPUEHTUPOBAHHOTO BHYTPEHHETO
Banosoro npoaykta (BBIT) 1 Ka4ecTBa XU3HN HACENEHNS NPU CHUXEHUM YAENbHbIX 3HEPreThYe-
CKMX W, KaK CeacTBuUE, MaTepuasbHbIx 3aTpar obLectsa Ha coe passuTue [1].

[pobnema BHeOPEHUS HETPAOULMOHHBLIX BO30OHOBMSIEMbIX MCTOYHUKOB 3HEPTUN SBNSETCA
B HacTosLLee Bpemsl 04HOM 13 Hanbonee akTyanbHbIX Npobnem s BCEro Hapo4HOMo X0351MCTBa
TypkmeHucTaHa. PelueHne 3Toro Bonpoca no3sosuT noBbICUTh 3PEKTUBHOCTb MCMONb30BaHUS
TOMSIMBHO-3HEPTETUYECKMX W MaTepuaribHbIX PECYpPCOB NpK MPOW3BOACTBE LUMPOKOrO CreKTpa
NPOMBILLIEHHOMN M CENbCKOXO3ANCTBEHHON NPOAYKLUMM U CHU3WUTL 3HEPronoTpebieHne opraHnye-
CKOro TOMMAMBA U CMArYMTb aHTPOMOreHHbIE HArpy3Kkn Ha OKPYXKatoLLYo cpeay.

Mcnonb3oBaHne MasnblX rMapO3eKTPOCTaHUMA 0ByCrioBNEHO MHOTOMNETHUM OTEYECTBEH-
HbIM 1 3apyBexHbIM onbiToM. OgHako Ans danbHenwero 060CHOBaHMS NEPCNEKTUB Pa3BUTHS
Marion rmaposHepreTukn B TypkMeHucTaHe Tpebyetcs paspaboTka HOBbIX METOAMK MO OLEHKe
OCHOBHbIX KaTEropuit €e 3HEPreTYeckoro noTeHumana, 6asmpyoLwmxca Ha MCNoNb30BaHUM to-
ObIX, B TOM YnCNE U HETPAAMLMOHHBIX, MCTOYHUKOB SHEPTETUYECKOrO NOTEHLMana Manoi ruapo-
SHEepreTK C 1CMOSb30BAHMEM reOMH(APMALMOHHBIX CUCTEM W TexHonormn. K aTum Bonpocam
MOXHO OTHECTM:

6 PeyeHseHm: 0okmop mexHuYeckux Hayk, npogpeccop 1.A. Hasapos
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- €CTECTBEHHbIE OTKPbITblE BOAOTOKM 11 BOLOXPAHUINLLA;

- UCKYCCTBEHHblE BOLOXO3SMCTBEHHbIE CUCTEMbl PA3NMYHOTO Ha3HAYeHWs, BKMIOYaKOLLME
BOZOXPaHUNWLLA, MPPUraLMOHHbIE KaHarnbl;

- MPOMbILLNEHHbIE 0ObEKTbI, UCMOMb3YIOLWME B CBOEM TEXHOSOMMYECKOM LIMKNE OTHOCH-
TeNbHO bonblmne 06beMbl Bogb! (kpynHble TOL n TP3C, pabortakowme Ha NpSMOTOYHON CUCTe-
Me BOZOCHAbXeHs!, CUCTEMbI KOMMYHaNbHO-ObITOBOrO BO4OCHA0XEHUS U T.4,.).

[Mpn 3TOM npegnonaraeTcs, YTO SHEPreTMHYEeCKUn NOTeHUMan Manon rMaposHepre TUKK
(MI'3) MoxeT BbITb UCMOML30BaH Kak C MOMOLLbIO TPAAULMOHHBIX NIIOTUHHBIX, AEPUBALMOHHBIX U
CMeLLaHHbIX cxem co3aanus Hanopa Masnblx AC (MI3C), Tak 1 HeTPaOULMOHHBIX TEXHUYECKMX
peleHnin. Hanpumep, ¢ NOMOLLbI0 BeC NNOTUHHBIX UM CBOBOAHOMOTOYHBIX (MOBEPXHOCTHBIX W
norpyxHoix) MI'OC, ncnonb3ytoLmx B OCHOBHOM KMHETUYECKYIO SHEprito BOLHOro notoka. OgHow
M3 OCHOBHbIX METOAMYECKUX CIIOXHOCTEN NPU PELlEeHUN 3adadn pacyeTa OCHOBHbIX KaTeropumn
9HepreTnyeckoro noteHuymana MIrd 6eina n octaetca npobnema Bbiaenexus gonu M3 us scero
MMOPO3HEPTETNYECKOrO MOTEHUMana paccMaTpuBaeMoro perMoHa C WUCMOMb30BaHWEM TE€OWH-
(hOPMALIMOHHBIX CUCTEM U TEXHOMOMIA, rAe BO3MOXHA peanu3aums NPOeKToB Kak TpaauLMOH-
HbIX, Tak 1 MI'3C. 3T1a 3agava ABNSeTCA XapakTepHom Tonbko Ans M3 1 oHa OTCyTCTBYET B
pacyeTax 3HepreTMyeckoro noteHumana apyrix sugos B3 [5-12,20-26] .

['eonHdopmaumorHble cuctembl (MIC) no3sonstoT onepaTuBHO M NogpobHO paccmatpu-
BaTb Ha OCHOBE MMetoLLencs reorpadmyeckn NpuBsA3aHHON MHAOPMaLMK pa3nnyHble anbTepHa-
TUBHbIE BapUaHTbl ANs NPOBEAEHWS OLEHKU MOCMEeACTBUN BApUMaHTOB MPOEKTUPOBAHKS B TOM
WK MHOM obnacTu ¢ uensmm obecneveHns yCTonumnBoro passutis. B ocoboit cTeneHn ato oTHO-
CUTCS K SHepreTMyeckum obbektam W cucTeMaM, MUCMOMb3YIOLWMM BO30BHOBNSIEMbIE SHEPrOMC-
TOYHWKM B CBS3M C WX BbICOKOW NPOCTPAHCTBEHHOW M BPEMEHHON HEPABHOMEPHOCTBIO U U3MEH-
YNBOCTbIO.

[€OMH OPMaLMOHHbIE CUCTEMbI TMAPOIHEPrETUYECKNX PECYPCOB, U B NEPBYI 0vepedb pe-
CYPCOB Manon rMapo3HEPreTUKM CBA3aHbI C HEOBXOANMOCTLI0 NPUBREYEHUs Kak BonbLLOro Ko-
NIMYECTBA AaHHbIX TMAPOSIOrMYECKUX U3MEPEHUI, TMAPOrpatMYECKNX 1 reorpadpuyecknx xapak-
TEPUCTUK PYCEN W TEPPUTOPUIA BOAOCOOPOB MarbIX PeK, Tak U pacyYETHbIX XapakTepUCTUK CTOKa.
Cneumndguyeckon 0COBEHHOCTbIO ManblX PeK ABMNSETCS UCKMOUMTENbHAsA 3aBUCUMOCTb BOAHbIX
PecypcoB OT MeCTHbIX NMaHALadTHO-reorpagnyeckmx ocobeHHocTen Bogocbopos. o atoi npu-
YWHE OrpaHMYEHHbIE BOAHbLIE PECYPChI ManbIX PEeK UMEKT BOsbLUY U3MEHYMBOCTL Kak BO Bpe-
MEHW TaK W B NMPOCTpaHCTBe. Pasnuune yoenbHOro CToka Aaxe Ha COCeOHMX pekax, TUMUYHOoe
ONS HUX, 0BBACHAETCS MHAMBMAYaNbHbIMKU 0COBEHHOCTSMM Bogocbopos [3,6,1213,26].

OCHOBHbIE TMAPONOTMYECKNE XapPaKTEPUCTUKKM [ANs pacyeToB MOPO3HEPronoTeHumana
(F3MM) pasnuuHbIX ypoBHe 0600LLEeHNS 3aBUCAT OT MacluTaba NpoBeaeHNs CCNeaoBaHNiA:

MaKpoypoBeHb — OLLEHKI NOTEHLMANOB KPYMHbIX PEMVOHOB (MEPBUYHBIE OLIEHKN);

Me30ypoBeHb — OLIEHKM M pacyeTbl Ha YpoBHE BOLOCBOPHbIX BaccenHoB pek 3-4 nopsiaka
(YyTOYHEHHbIEe OLEHKN);

MukpoypoBeHb — oueHka 31 manoit peku W BbIGOP BapuMaHTOB pasMELLEHNs CTBOPOB
MI'OC (BOQHOSHEPreTUYeCKne pacyeTbl).

B COOTBETCTBUM CO CTOSALMMM 3aaavamit, onpeaensitoLwmMm HeobxoauMble pacyeTHble na-
paMeTpbl, U BCTalT TpeboBaHWS K MCXOAHOW (hM3nKO-reorpachmyeckon, rmaporpaguyeckon u
MaponorMyeckon nHgopmaumm, Heobxoanmon ansa cosaanns 6asbl gaHHbIx TAC. Ouerkn M1
MasblX PEK W ero pacnpeaeneHns no TeppuTopun 3aTpyaoHEHO OrpaHNYEeHHOCTbI0 06bema AaH-
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HbIX O CTOKE M0 BPEMEHM W B MPOCTPaHCTBe. MIMetoLwmecs B CTpaHe ruaposiornyeckue noctbl Ha-
BriioaeHnin cocpe0TOYEHbI B OCHOBHOM Ha OOSbLUMX U CPELHNX peKkax, YTo He NMO3BONSET onpe-
LennTb SHepronoTeHLman Marbix pek METOAOM “NIMHEeNHOrOo yyeTa’.

[ins obLwmMX OLEHOK Ha MaKpOypoBHE HEOOXOAMMO onpenernieHne CpeaHEMHOTONETHNUX 3Ha-
YEeHW PacxofoB B 3aMbIKaOLLMX CTBOPAX pek 2-3 nopsiaka u CpeHEB3BELLEHHOMO YKMNOHa pycna
pek. B atom cnyyae Heobxoaumo co3sganns cnoes MC, cogepxalinx kapTty rmaponornyeckoro
PaNoHMPOBaHKS (4119 OLIEHOK pacnpeneneHns CToka B TEYeHWUN rofa), KapTy MOAynen CToka, pe-
MOHanbHble KO(MULMEHTLI pedyKUMM 3Ha4YeHUn MOLYNSA CTOKa B 3aBUCUMOCTW OT MnoLlagei
BOA0COOPOB ANA MarbIX pPek, 3aneceHHOCTH, 3abonoyYeHHoCTH. [ns OLEHOK YKMNOHa npu co3faa-
Ham TUC mwoboro Macwrtaba wuenecoobpasHo npuBneveHne LWUPOBLIX Moenein penbe-
®a[3,6,1213,26].

ABTOpbI 0CO3HAIOT, YTO MPW HaNMCaHUM CTaTbi He BCE 3aZyMaHHOe yaarnochb peann3oBathb
B NOMHOM 00beMe, TaK Kak rMapo3Hepropecypchbl HEAOCTAaTOMHO M3YYeHbl U3-3a CKYAHOCTU BO-
noemoB B TypkmeHucTaHe. OH NMpekpacHO NOHUMAET, YTO OH JeNnaeT nepsble LWark B UCMOSb30-
BaHuM [VIC TexHonoruy ans cosgaHuu Manon rMapoanekTpuyecknx ctaHumum B TypKMeHUCTaHe,
NO3TOMY MMEeeTCH HEeAoCTaTKM Kak B TEOPETUYECKOM MiaHe, Tak B MPUKIaAHON, NpaKTUYECKO
yactn. Ho Tem He MeHe Bonpoc ucnonb3oBaHus MMC TexHonorn B obnactu aHeproobecneye-
HWS TPYOHOAOCTYMHBIX PErMoHax CTpaHbl C MarnbIMW TMAPOSNEKTOCTAHUMAMN U BO3MOXHOCTY
CMSAITYEHWs1 aHTPOMOrEeHHbIX Harpy3oK Ha OKpyxatoLyto cpedy ctout. CaenaHHbIn UHOopMaL M-
OHHO-aHanuTU4ecknn 0b3op, CobpPaHHbIX MaTeEPManoB B NPeNMyLLECTBE U METOAMKA NPUMEHSIS
MOryT ObITb NONE3HbIM AN ucnonb3oBaHus MC TexHonorum ona passuTus Manblx rapoanek-
TpoCTaHUMM B TYpKMEHWUCTaHe, a Takke onbIT ByaeT NpueMnem 1 B Apyrix cTpaHax Mupa.

Hay4Hon HOBM3HOI paboThbl 3aknyaeTcs: B pa3paboTke KOHLEeNTyanbHON CXeMbl K peLle-
HWIO NPO6MIEM MCMONb30BaHUS ManbIX PEK, paccuuTaHbl AKOIHEPreTUYECKke pecypchl 1 onpese-
neHbl 3agauu ans passutis MNAC TexHonormm B ycnosusx TYpKMEHUCTaHE.

. OCHOBbI MO MANOW M’MAPO3HEPIETUKE
B PAMKAX PA3PABOTKN T'C

AkmyanbHocmb meMbl. B COBpeMeHHOM NpUPOAONONb30BaHUM 3HAYUTENBHOE MECTO 3a-
HMMaeT npobriema onTUMAanbHOMO MCNOMNb30BaHMS BOLHBIX PECYPCOB PEK B XO3ANCTBEHHBIX Lie-
NAX, B PELUEHUN KOTOPOW GOMbLUYKD POMnb MrpaloT MMAPOTEXHUYECKME COOPYXEHUS, CRyXallue,
npexage BCero, Ans CO304aHWst MCKYCCTBEHHbIX BOLOEMOB, OCYLLECTBRSIOWMX PEryrMpoBaHue
CTOKa U 3aLUnTy TEPPUTOPUM OT 3aTOMSIEHUS U CENeBbIX NOTOKOB. 3T BOAOEMbI, SBMSOLIMECS
COCTaBHOW 4acTbl0 TMAPOTEXHUYECKUX COOPYXKEHUA, MCMONMb3YTCA ANS NPOMBbILLEHHOTO W
NUTLEBOrO BOZOCHAOXEHMS, B PbIOOXO3ANCTBEHHBIX 1 PEKpeaLyoHHbIX LENsX, ANs JIMKBUAALMN
NOCNeacTBMM NECHbIX NOXapoB. PasnnyHble acnekTbl CO3AaHNS, YHKUMOHUPOBAHUS U UCMOM b-
30BaHUS TMAPOTEXHUYECKIX COOPYXEHUI OTpaxeHbl B paboTtax A.b. ABaksiHa, B.M. CantaHkuHa,
B.A. lapanoea, B.M. Wupokosa, FO.M. MatapauHa, C.T. AnTtyHuHa, B.C. AntyHuHa, W.A. LWnk-
nomaroBa, M.A. MNpbitkoson, H.B. bytopuHa, C.T. BeHgposa, K.H. ObskoHoBa, ®.H. MunbkoBa,
K.A. Opo3goBsa, Paxumos A.C., XamuToB T.I. n mHorve ap. [4-11, 14-17].

B cBA3n c BedyLlen ponbio ruapoTexHudeckux coopyxenun (ITC) B BOAONOMb30BaHUM
npeacTaBnset GOMbLLON WHTEPEC BbISIBIIEHWE MPOCTPAHCTBEHHO-BPEMEHHBIX OCODEHHOCTEN MX
pacnpeneneHnst U CoCTOSHUS: Ha PerMoHanbHOM YPoBHE. [pu aTom Hanbonee adhekTUBHBIMMU U
COBPEMEHHbIMWN MeTogamn 06paboTkM NPOCTPAHCTBEHHbLIX AAHHbLIX SBMSKTCS reonHdopmalm-
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OHHble TexHonornu (MAC-TexHonorumn). 10 Hawwno ceoe oTpaxeHne B pabotax C.H. CepbeHio-
ka, A.M. bepnsnta, B.C. TukyHosa, A.B. Kowkapesa, W.K. Jlypbe n mHorne gp. [3-12,17-26].
BmecTe ¢ TeM HeobXxoauMO OTMETUTb, YTO B HACTOSLLEE BPEMS OTCYTCTBYIOT METOAMNYECKME MNO-
NOXEHNsT U PEeKOMeHZaUun No NPOEKTUPOBaHWI0, paspaboTke W peanu3auun TUNOBOM FEOUH-
(opmauponHon cuctembl (TWC) TTC, cnyxawen ana 9¢@eKkTMBHOTO MHGOPMAaLMOHHO-
aHanUTUYECKOro ynpaeneHns BOAOMOMNb30BAHNEM HA Pa3fMyHbIX MEPaPXUYECKUX YPOBHSIX (ro-
CyOapCTBEHHOM, PErMOHasibHOM W pailoHHOM MacluTabe). [laHHas paboTa BOCMOSHAET 3TOT Npo-
Gen. lNpu 3TOM NpeacTaBnseT MHTEPEC HE TONMbKO CO3MaHHbIe KapTorpaduyeckue, aTpubyTus-
Hble, MyNbTUMeOuHble 6a3bl AaHHbIX U [TWUC rapoTEXHNYECKUX COOPYKEHUN, HO U BO3MOX-
HOCTb OLIEHKM 3(PCHEKTUBHOCTY CYLLECTBYIOLLEN CETU MMOPOTEXHUYECKUX COOPYXEHWN, Onpese-
neHne ocobeHHoCcTeN (yHKLMOHUPOBaHUS cuctembl I'TC 1 BbigeneHne NpUopUTETHBLIX HanpaBs-
TNIEHNN ee pPa3BUTMS Masion MMapO3HEPreTUKe Kak BO30OOHOBNSEMbIN UCTOYHWUK SHEPTUN YCTONYK-
BOr0 pasBuTUS B YCOBUSX TypKMEHUCTaHa.

Llenblo gaHHOM cTaTbi SBNSETCS WCCNEAoBaHNS W BbisBEHUE 0COBEHHOCTEN pacnpese-
TNEHNs BOQHO-3HEPreTUYECKUX PECYPCOB C NMPUMEHEHWEM METOA0B TeOUH(OPMALMOHHBIX TeX-
HOMornn B passuTM Manoi ruaposHepreTuke (MI3C) n oueHka ux NepcnekTmBbl, NPenMyLLeCT-
Ba B TYPKMEHWUCTaHe Ans YCTONYMBOrO pasBuThS.

Mupoeoii onsim F'MC no MI'3C.

OKOHOMWYECKUI NOTeHLMan ruapasmyeckon aHeprm B Mupe oueHnsaetca B 8100 TBT-u.
YcTaHOBMEHHas MOLLHOCTb BCEX MMapoCTaHUui coctaenseT 669 BT, a BoipabaTbiBaemas anek-
TpoaHeprus — 2691 TBT-4. Takum 0Bpa3om, SKOHOMUYECKMIA NOTeHLMan ucnonb3yercs Ha 33%.
B Poccun akoHoMuyeckuin noTeHuman rugposHeprum coctasnsget 600 TBT-4 n ucnonb3yercs Ha
26% (157,5 TBT1-y4). YcraHoBneHHas mowHocTb M3C Poccun oueHusaetca 43 940 MBT. [dons
Masnbix 1 MUKpol OC B akOHOMMYeCKOM noTeHuuane coctasnset npumepHo 10%. Ero ucnonbay-
toT Tonbko Ha 0,5%. 310 0BycnoeneHo cokpalyeHnem yucna manbix F'3C ¢ 5000 B 1950-x rr. o
300 B 1990-x rr. Ceityac HaYMHaETCS NPOLECC BOCCTAHOBMEHUS pa3pyLLUEHHbIX U CTPOUTENLCTBO
HOBbIX Manbix 1 Mukpol 3C. MnpoBbIM NMAEPOM B Manoin rnapoaHepreTuke sensetcs Kutan, roe
¢ 1950 no 1996 r. obuwas mowHocTb Manbix MAC Beipocna ¢ 5,9 ao 19200 MBT. B 6nuxaniuem
necatunetun B Kutae nnanupyertca ctpoutensctso 6onee 40000 manbix F3C ¢ exerogHbIM
BeogoM 4o 1000 MBT. B Hamm Ha koHel 1998 r. ycTaHoBNEHHas MowHocTe Manblx '3C (egu-
HWYHOM MOLLHOCTBIO A0 3 MBT) coctaensana 173 MBT v B ctagum ctpoutenscTBa Haxoaates ['OC
obueit mowHocTbio B 188 MBT. OnpeaeneHbl Mecta ctpouTenscTea elle okono 4000 ctaHumm ¢
obueit npoekTHoit mowiHocTbio 8370 MBT. OddekTnBHO pabotatoT manble F'AC B psae eBpo-
NencKkux cTpaH, B Tom yucne B Asctpun, dunnaHauu, Hopseruu, Weeuun n gp. [22,26].

B nocneaHue roapbl psaoM cneuuanuaMpoBaHHbIX opraHu3auun Poccum paspaboTaHbl cxe-
Mbl MCMOMb30BaHNS MMOPOPECYPCOB M OnpedeneHbl NepoovepedHble 0BbekTbl BO3MOXHOMO
CTPOMTENBCTBA C YYETOM HYyXa noTpebutenen n geduumnta aHepronotpebneHus, nposeaeHo 06-
CrnefoBaHWe COCTOSIHUS CYLLECTBYIOLLMX COOPYXXEHUA Manblx ruapoanekTpoctaHumn (MracC) u
onpeaeneHa BO3MOXHOCTb MX BOCCTAHOBIIEHUS UK PEKOHCTPYKLMM.

HTA «[porpeccanekTpoy, OTAEN ANEKTPO3IHEPreTUYEeCKMX Npobnem Poccuinckorn akagemum
Hayk u AO «l'maponpoekt» (r. CaHkT-IeTepbypr) paspabotanu nporpaMmy CTPOUTENLCTBA Ha
pekax Kamuatkn manbix [3C.
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Paspabotuuku npegnoxunu B 2012 r. noctpouts Ha Kamyarckom nonyoctpose 20 Masnbix
3C. B nepsyto ovepeab HaMeYeHO BBECTY B aKcmnyaTauuto wectb [OC obLien ycTaHOBNEHHOM
MOLLHOCTb0 50,2 MBT. OT1 anekTpocTaHLM BO3BOAUTLCA HA pekax, rae He pasBuTo NPOMbICHO-
BO€ pblBONOBCTBO UM Xe OHM ByayT CTpOUTLCA 6e3 NIOTHH.

BTopas oyepenb cTpoutenscTBa oxsaTtbiBaeT nepuog Ao 2014 r. 3a ato Bpems OyayT BBe-
aeHbl B cTpon ewwe 11 F3C obuien mowHocTblo 132,8 MBT. Mpu npoekTupoBaHum Takke 6yayTt
MakcuMasnbHO 0TpabaTbiBaTLCA BONPOCH! 3KOMOMM U COXpaHeHUs pbibHbIX 3anacos. K 2015 r.
3aBepLUNTCS CTPOMTENLCTBO eLle Tpex AC, cymmapHast MOLHOCTL KoTopbix coctasuT 300 MBT.

AP ekTMBHOE UCMONMb30BaHNE BBOAUMBIX 3HEPrETUYECKUX MOLLHOCTEN BO3MOXHO TOMbKO
B KOMMMEKCe pasBUTUS CETW NWHWIA anekTponepeaayun. [oaTomy nporpamMma npegycmatpusaet
cTpoutenbetBo gecatn JI3MN HanpsxeHnnem 35...220 kB, obuwen npotsxeHHocTbio 490 kM. Kak
TONbKO Manble NAC nepson o4Yepean HauHyT BXOAUTb B CTPOW, Xutenu Kamyatkm cmoryT 6onee
NPOAYMaHHO MOAXOAUTb K UCMONb30BaHMIO Gnusnexalinx npupogHbix Goratcte. OveHb CKOpO
OHW NOYYBCTBYKOT HEMarble BbIrofbl, KOTOPbIE MPUHECET UM NUKBULALMSA TUMUTOB Ha 3MEKTPO-
oHeprito. OHM cBOBOAHO CmoryT paspabaTtbiBaTb HeBOrbLUME, HO UMEKLME KOMMEPYE CKUI
CMpOC 3arnexu NonesHbIX MCKOMaeMbIX UK e Co3AaBaTh B NIECNPOMX03ax KOMMEKChI Mo nepe-
paboTke ApeBECHHbI, YTURN3NPOBATL OTX0Abl 3TON nepepaboTku u T.4. Coopyxenue 'AC byaer
COMpOBOXAATbCA Pa3sBUTUEM [OMNOMHUTENbHbIX OOBEKTOB MHGPACTPYKTYPbl: Ha NONyoCTpOBE
NOSIBATCS Kapbepsbl, XUbe, NPOU3BOACTBEHHbIE 3AaHWS, MacTepCKue, CKNaabl, JIMHUN CBSA3N U
aneKTponepeaayu, asTogopory v np. Bee ato MoXeT BbiTh MCMONb30BaHO B UHTEPECAX XUTENEN
BrimsnexaLlmx panoHoB.

Mo ncnonb3oBaHWo pacnonaraembix ruapopecypcoB MII3C MOXHO YCNOBHO pa3fenuTb Ha
crnegytLuye OCHOBHbIE rpynnb:

®HOBOE CTPOUTENBLCTBO PYCIIOBbIX, MPU MAOTUHHBIX MK AepuBaunoHHbIX MITIC ¢
BOAOXPaHUMMLLAMI CYTOYHOO UK CE30HHOIO perynpoBaHus;

®BOCCTaHOBIIEHME WS PEKOHCTPYKLMS paHee AeMCTBOBABLUMX MMAPOY3NOB;

o\ TUNIN3ALMSA CYLLECTBYIOLLMX NepenagoB YPOBHEN B BOAOXO3SMCTBEHHbIX 0ObeKTax
(Mppuraums, BogoCHabXeHWe, CyoOXOOHbIE COOPYXEHWS, NAOTUHbI M 3anpydbl B 30HAX
0TAblXa) MU TEXHOMOTMYECKUX npoueccax (COpochl ObITOBLIX M MPOMBILLIEHHBIX OYM-
LIEHHbIX CTOKOB, OTenneHHbIX Bog TAC, rMapoCoopyxeHns Ans BOAOCHAOXeHUs Tenso-
BbIX 1 @aTOMHbIX CTaHLMN 1 NPOMBILLSIEHHBIX MPEANPUATHIA);

e/ACMOMNb30BaHNE CKOPOCTHOW SHeprM cBOBOAHOIO TeYeHMs HObLUMX U MarbIX Pex,
B TOM 4u1Cne B YCMOBWSX TeA0CTaBa.

B cBA3n ¢ cokpalleHneM 06beMOB KPYMHOMO rtMAPO3HEPreTUYECKOro CTpoMTENbCTBA B Poc-
CUW NPeanpuaTus, TPaaWUMOHHO NPOM3BOAMBLUME TMAPO3HEpreTuyeckoe obopyaoBaHue, vac-
TUYHO NEPEOPUEHTMPOBAIM CBOE NPOM3BOACTBO HA HYXAbl Manoi r1apo3HEPTeTUKN.

OLHOBPEMEHHO B psiie NPOMBbILLIIEHHBIX LIEHTPOB BO3HUKIM Marible NPeanpuaTus 1 akumo-
HEpHblE KOMMaHuM, B TOM YMCMe B pamKax KOHBepCWW, npoussogslime obopyaosaHue Ans
MI3C. Tem cambIM CHsTa AeKNapupoBaBLUAsCs B TeYeHue psaa net npobnema ¢ npuobpeTeHu-
em obopynosanus ans MIraC 3a pybexom [3-6,12,15,22-26].

B HacTosiee Bpems B Poccum MoxeT BbiTb obecneyeHa noTpebHOCTb BHYTPEHHETO PbIHKa
C MOSHOCTBI aBTOMATU3MPOBAHHLIMU rMapoarperatamMmn egumHuyHon mouiHocteto 4o 1000 kBr,
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No MHAMBMAYaNbHLIM pa3paboTkaMm MOryT ObiTb U3rOTOBMEHBI arperatbl 3HaYMTENbHO BonbLIEN
MOLLHOCTH.

HomeHKnaTypa anekTporeHepaTopoB Takke MO3BONSET YKOMMIEKTOBATb CEPUAHLIMM Ma-
WKHaMK rugpoarperatbl MowHocTeo 4o 1000 kBT.

CTOMMOCTM KOMMNMEKTHbIX rnapoarperatoB MoLHocTbIo cBbiwe 100 kBT B 3aBUCKHMOCTH OT
pacnonaraemoro Hanopa coctaensatoT 200...400 gon. 3a 1 kBT yCTaHOBNEHHOW MOLLHOCTH.

B cooteetcTBuM ¢ paspabotanHoin B 1993 r. nporpammon ctpoutenbctea Masnbix 3C B
Poccun go 2012 r. moxeT 6biTb BBegeHO okono 800 MBT ycTaHOBMEHHbLIX MOLLHOCTEN C Bblpa-
BoTkon anekTpoaHeprm cebiwe 3000 MBT uy/rog. PacnpeneneHvne BBOAMMbIX MOLLHOCTEN —
TEXHNYECKOE MNEPEBOOPYXEHWE, BOCCTAHOBMEHWE, MOAEPHW3aUMs CrUCaHHbIX W 3aKOH-
cepaupoBaHHbIX MI'AC — 250 MBT; HOBOE CTPOUTENLCTBO B paiioHax M30NMPOBAHHOMO SHEPro-
CHabxeHus — 200 MBT.

Hanbonblune rugpopecypcbl v rapoysnbl, NoAexalyue TEXHNYECKOMY NepeBOOPYXEHNIO,
Haxo4ATCA B CreaytoLmx 3HeprocucTemax (MOLHOCTW npuBeneHbl okpyrneHHo): AO «KpacHo-
napanepro» (45 MBT), AO «CraspononbaHepro» (100 MBT), AO «Kabbankatepro» (115 MBT),
AO «CeskaBka3aHepro» (60 MBT), AO «[aranepro» (60 MBT), AO «PocTtosaHepro» (65 MBT),
AO «XabaposckaHepro» (70 MBT), AO «KapenaHepro» (75 MBT), AO «KpacHosipckaHepro» (25
MBT).

JTa nporpamma B 3aBMCHMOCTU OT SKOHOMUYECKMX YCMOBWIA K Cnpoca Ha 0OBEKTbI Mason
MMOPO3HEPTETUKN MOXET BbITb YTOUHEHA M CYLLECTBEHHO pacluMpeHa.

OCHOBHbIMK NpobnemMamm OCTaKTCS OTHOCUTESNLHO BbiCOKast cebecToMmocTb 0bopyaoBa-
HWS U CTPOUTESbHO-MOHTaXHbIX paboT, OTCYTCTBME CPEACTB Y 3aKa3uMKOB B YCNOBMSX Mpekpa-
LLIEHS rOCyAapCTBEHHOM NOALEPXKKN PA3BUTUS SHEPTETUYECKON OTPachM.

CroumocTb coopyxeHus MIOC «nog kntou» coctasnset oT 100 go 400% k ctoumocTu
obopynoBaHKs B 3aBMCUMOCTY OT TUMa COOPYXEHUS W KONWYECTBA arperatoB Ha CTaHUuW. Takue
ctoumocTtn BecnepcnekTuBHbl [na 60NbWKHCTBA 3aKa3ynkoB B pervoHax, rae aHeprs manbix
pek Morna 6l 0becneynTb OCHOBHbIE NOTPebHOCTY. MpeaBapUTENbHbIN MapPKETUHT NOKa3bIBaET,
YTO LeHa anekTpoaHepr MIAC ponmxHa onpeaensaTeCs M3 ycrosus ctoumocT 1 7 y.1. He 60-
nee 200 gon. B perMoHax AeLeHTpann3oBaHHOro sHeprocHabxeHunst unu 4...5 ueHTos 3a 1 KBT-y
B PErMOHaX LieHTParM30BaHHOrO SHEProcHabXeHns ¢ 4eULMTOM SNEKTPOSHEPTUAN.

B HacTosiee Bpems B Mupe 1 B cTpaHax CHI™ OCHOBHbIM KNacCuuLMpYOLWMM NPU3HaKoM
MI'3 ABNSeTCS TO, YTO AAHHbBIA UCTOYHMK MMAPOSHEPreTUYECKOrO NOTEHLMana Ucnonb 3yeTcs Tak
Ha3blBaeMbIMK «MarbiMn [OC», K KoTopbIM B Poccumn npuHaTo otHocuTb '3C ¢ obLyen ycTaHoB-
neHHoi mowyHocTb 4o 30 MBT, ycTaHOBMEHHOW MOLYHOCTLIO arperata — 4o 10 MBT u guamert-
poM paboyero Koneca TpaguLUMOHHbIX BUOOB rapoTypbuH — go 3 m [4-7,10-14] .

MonobHble KnaccudUKaLMOHHbIE MPU3HaKK, GasupyloLMeCcs HA HEKOTOPbIX TEXHUYECKUX
napametpax ['OC, sABNATCA KaTeropuen TeXHNKO-9KOHOMUYECKOW ANS KaXaon CTpaHbl Mupa, K
ONPeaenuTCs YpoBHEM ee pasBUTUS, XapakTepoM pbiHKa Ans M3 u MHOrMMKM apyrumu ghakTo-
pamu [4-7,11-14].

B cBsisan ¢ aTum B cuny 6onblworo MHOroobpasns 3KOHOMUYECKUA  (OYHKLMOHUPYIOLLMX B
YCNOBUSAX PbIHOYHBIX OTHOLUEHW, BO3MOXHbI W OpYyrue KONMYeCTBEHHbIe 3HAYEHUS YKa3aHHbIX
BblILLIE KNaccM(UKaLMOHHbIX Npu3Hakos MI'3.

MopobHas knaccudmkaums M3 ypesBbl4aNHO OCNOXHSET peLleHne 3aJayn pacyeTa Ba-
N0BOr0 3HepreTuyeckoro noteHumana MId, tTak kak Ha 3TOM 3Tane BOOAHO3HEPreTUYeCKkux pac-
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YeTOB HEBO3MOXHO OMpefenuTb YKasaHHble Bbllle TexHuyeckue napametpbl [3C. B cBa3m co
CKa3aHHbIM Ha pasHblx 3Tanax passutus rnapoaHepretukn B CCCP npegnpuHumanicb pasHble
MOMbITKN PeLLEHNs yKkasaHHOW Npobriembl.

B Haubonee nonmHom M (yHOAMeHTanbHOW HayyHOM paboTe MO OLUEHKe MMapo3Hep-
reTUYECKUX PECYPCOB HALLEN CTPaHbl, BbINOMHEHHOW B 1967 . (OPMEHTUPOBAHHON Ha MI1aHOBYHO
9KOHOMMKY M CTpaTeryio LIEHTParnm3oBaHHOro anekTpocHabxeHus), k kateropum MI3C oTHocu-
nuck Bce 3C, co3paBaeMble Ha PaBHWHHBIX Pekax C BanoBbIM noTeHumanom go 2 MBT u rop-
HbIX — g0 1.7 MBT [5-7,13,14,15,22]. 311 knaccuuKaumoHHble npusHaki beliv BecbMa yaob-
HbIMM, TaK KaK OHU He SBNAKTCS TEXHUYECKUMI napameTpamu byaywmx 3C.

BaxHon cocTasnsiowlen rmapopecypcoB ans cosgaHns MIr3C asnaiTcs cylecTeytoLme
nepenagel KaHarnos ¥ BOAOXPaHMNLLA HEAHEPreTUYECKOrO HasHayYeHUs, Ha KOTOpbIX Ha nonyc-
Kax B HWXHWIA Bbed) MOryT BbiTb YCTaHOBNEHL! TYPOUHBI U SNEKTPOreHepaTopskl, T.e. OCBOEHWE
CTBOPOB C rOTOBbIM HaMopHbIM (hPOHTOM. Pexnm pabotel Takux Manbix 3C nogumHeH Tpebo-
BaHKSIM OCHOBHOIO BOZOMNOMb30BaTeNs [22].

B CLUA pa3spaboTka BONpPOCOB OLEHKM PecypcoB Mano rmaposHepreTMku CTpaHbl Ha 6ase
[MC-TexHonornn no 3akasy MunuctepctBa aHepreTuku BoinonHanacs B IDAHO NATIONAL
LABORATORY. B xoge AaHHbix pabot 6bina paspabotaHa TWMC «Virtual Hydropower
Prospector» (VHP) Ha ocHose nporpammHoro obecneyenuns komnanum ESRI [26].

Mpu cosganum MNIC no pecypcam Masnoi ruaposHepreTMkn HeobxoauMbl AaHHble O CTpoe-
HWUW penbedha, pacnonoXeHn BOAHbIX 0BbEKTOB A8 NPOBEAEHNS OLEHOK YKITOHOB pycna 1 Bbl-
Bopa MecTononoxeHus aHeproobbekToB. Hanbonee JOCTynHOM B HacTosLlee Bpems 6a3on aaH-
HbIX ANs LMdpoBbIX Mogenen penbeda asnsetcs 6asza gaHHbIX NASA SRTM.

Shuttle radar topographic mission (SRTM) — PapapHas Tonorpaduyeckasi Cbemka
BorblUen YacTy TEPPUTOPUM 3EMHOTO LUapa, 3a UCKITIYEHNEM CaMblx ceBepHbIX (>60), cambix
OXHbIX LUMPOT (>54), a Takke okeaHoB, Npou3sedeHHas 3a 11 gHen B espane 2000r ¢ nomo-
b0 CheunanbHoin pagapHoi cuctembl. [1Byms paguonokaunoHHbiMu ceHcopamn SIR-C u X-
SAR, 6bino cobpaHo bonee 12 TepabaiT AaHHbIX. [eHepanu3oBaHHbIE AaHHble Level-1 ¢ pas-
pewweHnem 90 meTpoB (3 yrnoBbIX CEKYHAbI) ONpeaeneHbl Ha BCIO OTCHATYIO TEPPUTOPHIO, KPOME
Tepputopun CLUA, Ha KOTOpYIO AaHHbIe pacnpocTpaHsoTes ¢ paspellernem 30 M. Paspeluexve
AaHHbIX MO BbicoTe — 1 MeTp. VcxoaHble faHHbIE PacnpOCTPaHATCA KBagpaTamMmu pasMepom
1x1 rpagyc, npyn MakcuMasibHOM AOCTYMHOM paspeLLeHne 3 apKCekyHabl Takon KBaapaT SBnseT-
ca Matpuuen pasmepom 1201x1201 nukcenein [22-26].

Manyto ruapoaHepreTKy BO3MOXHO MCMOMNb30BaTh B FOPHbIX YCroBUSX TypkMeHucTaHa. B
KayecTBe MpuMepa NpPUMEHEHUS METOAMK NPOBELEHbl pacyeTbl KaTeropuit NoTeHUMana manomn
MMOPO3HEPTETUKN ONS HEKOTOPbIX XapaKTepHbIX PervoHoB. B pacyeTax AOMKHbI ObITb YUTEHbI
COBPEMEHHbIe TpeboBaHKs CoLMarnbHO-3KOHOMMYECKOTO 1 3KOOrmyeckoro xapakrepa. O6bekTbl
Masion rMOpO3HEPreTUKM B FOPHbIX paitoHax TypKMEHUCTaHa W CTPOMTENbCTBO MOPO3IEKTPo-
CTaHUWi Ha Manblx pekax MIOC aBnseTcs ogHUM M3 Hanbonee NepcnekTUBHBIX HanpaBneHwil
MCNOMNb30BaHMA BO30OHOBMSEMbIX MCTOYHWKOB SHEPrMM B OTAANEHHbIX, TPYAHOAOCTYMHbLIX pe-
MMoHax TypkmeHucTaHa. QkoHoMmuyeckun noteHuman MIOC npesbiwaeT NoTeHUMan Apyrux Bu-
[0B HETPAAMLIMOHHbBIX UCTOYHUKOB 3Heprn. B nocnegHue rogel ponb manbix [AC (MOLWHOCTLIO
MeHee 25 MBT) Bbipocna B CBSi3W C Ae(MUMTOM OpraHM4eckoro TOMnMBa, HeobXoguMOCTbio
ANeKTPUMKaLMM M30IMPOBAHHBIX CENbCKMX W MPOMbILMEHHbIX NoTpebutenen, bonblummn 3a-
TpaTaMmy Ha TPaHCMOPTUPOBKY [M3eNbHOMO TOMMMBA B OTAANEHHbIE PanoHbl C PaccpesoTo4eH-
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HbIMU MOTPEBUTENAMM SHEPrKM, HEOOCTYNHLIMW ANA NONYYEHUS 3MEKTPOSHEPTUN MO JIMHUSAM
anekTponepeaay. BoamoxHoctn Manbix ['3C aKTMBHO 0BCYXOAKTCS B CBA3N C UX NPEUMYLLECT-
BaM¥ nepen OpYrMMU UCTOYHMKAMK SHEPrUM B YCNOBUSX rMODanbHbIX U3MEHEHUA KnuMaTa U
BOAHbIX PECYPCOB.

Manble peku - Hanbonee paHUMOE 3BEHO PEYHOI CUCTEMbI U YYUTbIBAS YCNoBMS TypkMe-
HWUCTaHa Kak geduumta Bodbl. [103TOMYy pacCMOTPEHWE NepCrnekTMB OCBOEHUS MMOPO3HEPreTH-
Yeckoro noTeHuuana manbix pek TpebyeT ypesBbl4alHO OCTOPOXHOTO MOAXO4A M B3BELLEHHOW
OLIEHKM NO3UTUBHbBIX 1 BO3MOXHbIX HEraTUBHbIX Nocneactanii cosgaqus '3C.

Pa3BuTre Manon ruaposHePreTnkn SOMKHO OblTb TECHO CBSA3AHO C YNyYLWEHNEM COCTOSHUS
Manbix pek. CosgaBaemble NIOTUHLI M BOQOXPAHUNWLLIA HE TOMBKO HE LOIHKHbI HapyLlaTh K1 3-
HeesaTeNbHOCTL MarnbIX PeK, @ HanpoTWB, COAENCTBOBATL UX BO3POXAEHMID. C 3TON Lenbko He-
obxoguma paspaboTka BOLOOXPAHHBIX MEPONPUATUIA C y4ETOM NOTPEBHOCTEN B BOAHLIX peCcyp-
cax bnkanLLmMx NPOMbILLNEHHBIX, CEIbCKOX035MCTBEHHBIX M KOMMYHambHbLIX NPeanpusTui. Pac-
YuCTKa, CNpsMIeHne, yrnybneHue pycen u pag apyrmx MeponpusaTui LOMKHbI MOMOYb KOHTPO-
nMpoBaTb rMybuHy MasnblX pek, PeXUM NMOEMHOCTM, CTENeHb 3apacTaHns U OTNOXEHUS HAHOCOB.
YrnybneHue 1 paclumpeHne pek no3BonsatT BCKPbITb POSHUKM U YBENUYUTL NPUTOK YUCTOW BOARI.
Takum 0b6pa3om, BOCCTAHOBIMEHWE MasblX PeK, MOMUMO 3KOHOMWUYECKOTO, UMEET BaXHbIN COL|K-
anbHbIil acnekT: YACTbIE PEKM C XWUBOW BOAOK — 3TO MPU3HaK 340poBOro obulecTea v Grnarono-
ny4Hon akosoruu [20-25].

IIl. NAPEMMYLLEECTBA F'MC TEXHONOIMA ANA PA3BUTUSA MANOW TMAPO3HEPTETUKK
B TYPKMEHUCTAHE

BodHo-aHepeemuyeckue pecypcbl TypkmeHucmaHa. o nporHo3am BbipaboTka anek-
TPO3HEPTMM BO30BHOBNSIEMbIX MCTOYHUKOB 3Heprn B Mupe 4o 2020 roga [OmKHa BbIpacT: M-
HW-, MUkpol IC oT 5 fo 9% (48-69 T03) (TOHH YCNOBNEHHbIN SKBUBANEHT), MOPEN 1 OKeaHoB OT 3
0o 4% (4 - 14 109) [7,11-22].

3-3a Manoro konuyectsa ocagkoB B TYpKMEHUCTaHE ONPeaensieTcs CKyaHOCTb PeCypcoB
NOBEPXHOCTHbIX BOA. M3 179 3aperncTpupoBaHHbIX BOAHbLIX 06beKTOB niuwwb 40 ABNAIOTCS peka-
MU C MOCTOSIHHBIM CTOKOM BoZbl, 12- nepecbixatowmmm n Gonee 100 cyxumm noramu, no KoTo-
PbIM B NEPUOL NUBHEBLIX AOXOEN NPOXOAAT KPAaTKOBPEMEHHbIE NABOAKW MPOAOMKUTENBHOCTHIO
OT HECKOSbKMX YacoB [0 TPeX CYTOK. XOTS 3TOT NOTeHUMan kpaiHe cnabo, Tak Kak B NpOLLIioM,
YUMTbIBas MOLLHBIA NoTeHUuan pek TypkmeHuctaHa B 1913 rogy Gbina nocTpoeHa nepsast -
poanekTpocTaHuust Ha peke Myprab ContaHbeHTckas W MHAyKywckon nnatuHe. MHAykyLickas
3C npoekTHOI MowHocTb0 1200 KBT COCTOMT U3 CReayoLMX COCTaBHbIX ANEMEHTOB: BOAOHA-
MOPHOMO COOPYXEHWS NOABOAALLMX 3aKPbITO KaHana, BogonagHoro 6acceiHa, TypbUHHOro u re-
HepaToOpHOr0 MOMELLEHWS, OTBOASALLErNO W MPOMbIBHOTO KaHana. JI3IM paccunTtaH Ha nepegady
MOLLHOCTb HanpspkeHust 16,5 kB. CpeHe MHoroneTHss BblpaboTka 3NeKTPO3Hepri cocTaBnseT
4-5 mnH. kBT B rog [2-7,11-17].

BoaHo-aHepreTuyeckuit noteHuman pek TypkMeHUcTaHa npeacTaeneH Ha Tabnuue 1.

B 1948 r. 6bina coopyxeHa KaymyT-bentckas ['3C ¢ mowHocTbio 600 kBT a B 1954 r. Kon-
x03-beHtckas ['3C Ha peke Myprab mowHocTtso 3200 kBT.
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Tabnuua 1.

BoaHo-3HepreTuyeckun noteHuuan pek TypkmeHucTaHa (KBt u).

HaumeHoBa- MpoTsxeH- Mnowaab CpepHun Touka BanoBbIin noTeHLu-
Hue HOCTb, KM BacceliHa | pacxoa BoApbl, anbHas 3Heprus pekw,
Ky6/cek KBty
Amypapbs 2620 309000 2000 Kepku 3437424
TemxeH 1150 70620 304 MynxaTtblH Qoo
Mypran 978 60000 50 TaxTa-6a3ap 42967,8
Etpek 669 27300 8,64 [bI3bln-apbat 1485
Kywwika 277 10720 1,03 NanayHas 177
KawaH 252 6990 0,58 Ceno lNymka 99,6
Cymbap 247 1120 1,18 B koHUe 202,8
YeHaup 146 1868 0,14 B koHue 24
Yayeyan 89 1440 0,4 Ceno Yaue 68,76
MaHeuait 86 978 0,46 Ceno Mane 79
Kenetyai 72 455 0,33 CraHuma Jywak 56,7
KoiTteH aeps 4 1013 0,7 ypLuyHMargar 120
npeg.
Nanneicys 56 250 0,64 Ceno XvuBaban 109
KenetyblHap 34 364 0,14 B koHUe 24
MMoBpu3e 31,1 480 0,35 Ouptosa 60,15
Cekuzsan 254 952 0,79 B koHUe 136
AnTbisn 13,4 252 0,62 Yynm 106,5

OpnHako, B pesynbTaTe NepekocoB B LIEHOBOM nonutuke (B COBETCKUIA Nepuog CTOMMOCTb 1
kBT yac 06xoannock cenbckomy notpedutento B 1 Kon.), HEAOCTAaTOYHOMO BHUMaHUS, YAENsBLL e-
rocs COBEPLUEHCTBOBAHUIO KOHCTPYKLMW 0BopyaoBaHuUs, NpUMEHEHUIO Bonee coBepLLEHHbIX Ma-
TEPUANoB M TEXHOMOMMM WU NPOrPECCUBHBIX KOHCTPYKUMM TMOPOTEXHUYECKUX COOPYXEHUM, WC-
NONb30BaHWE SHEPrMM MasblX PeK, a B HACTOSILLEE BPEMS UX KOMWYECTBO B MUPE YBEMUYMIOCH.
BmecTe ¢ TeM NOCTOSIHHbIA POCT LEH HA OpraHMYecKkoe TOMMMBO MPUBOAMT K 3HAUMTENbHOMY
POCTY LIEH Ha 3MeKTPUYECKYH0 BHEPIU0 B MUPE, JONS KOTOPOi B ce6eCTOMMOCTM NPON3BOAMMON
npoaykumn gocturaet 20 u bonee npoueHToB. MOMUMO 3TOr0, OAHUM 13 OCHOBHbIX JOCTOUHCTB
0BbeKTOB Masion SHEPTeTUKM SBMSIETCA X dKonornyeckas besonacHocTb. B npolecce ux coopy-
KEHMA U mocneaytowmx aKkcnnyartauu obecnevnBaeTcs COXpaHEHUe OKpYKalolwlen npupoael,
OTCYTCTBYET pe3yNnbTaToOB CTPOMTENLCTBA HA CBOMCTBA M Ka4eCTBO BOAbI, U, TEM CaMbIM, 0bec-
NeynBaeTcs BOSMOXHOCTb COXPaHEHUS PbIBO3HAYMMOCTI BOAOEMOB, a Takke MCTOYHUKOB BOAO-
CHabXXeHust HaceneHus.

Ha paBHWHHOM YacTW CTpaHbl NOBEPXHOCTHbIN CTOK NPaKTUYECKKU OTCYTCTBYeT. Ha oTaenb-
HbIX y4acTKaX, COXEHHbIX Takblpamm (POBHas MECTHOCTb, i€ COBEPLUEHHO OTCYTCTBYET BCAKas
PacTUTENbHOCTb) W TaKblPOBUAHLIMM NOYBOTPYHTAaMK, rae BbinagaeT bonblwe 3-5 MM 0cagkoB B
BMAE OOXAen, 0bpasyeTcs anNnU30aMYECKNA MOBEPXHOCTHbIA CTOK 06beMoM 2-12 ThiC. M3/kKMm2, Ko-
TOPbIV UFPAET BaXHYH ponb B BOAOOOECTEYEHNUN NYCThIHM.

Ha BO3BbILEHHOCTSX U B ropax, rae KOmM4yecTBO OCagKOB YBEMWUUMBAETCH, MOLLHOCTb
CHEXHOro MOKpOBa BO3pacTaeT, B pe3ynbTare 0bpa3syloTcs CTokW. B TeyeHue roga pacxog Bodbl

Ha pekax Konetaara He npesbiwaeTt 0,2-0,5 m3/cek, B nepuoa NMBHEBLIX AOXAEN BO3pacTaeT Ao
5-10 m3/cex [2-7,11-19]].
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OnHum 13 Hanbonee ahPeKTUBHLIX HaNpaBneH B pa3BUTUN BO3OBHOBNAEMbIX UCTOYHM-
KOB 3Heprun B TYpKMEHWUCTaHe SBMISIETCS UCMOSb30BaHWe SHEPrMn HebosbLUMX BOLOTOKOB C No-
MOLLbI0 MUKpO- M Manbix F3C (go 10 MBT).

B HacTosLiee BpeMs B MUpe OYeHb LUMPOKO MPUMEHSIOTCS Manble aBTOHOMHble [3C, Bbl-
nyckaemble 3apybexHoiMu ompmamu Anonun, CLUA, Poccuu.

Kak n3BeCTHO, 30Ha AeLEeHTPONN30BaHHOTO SHEProcHabXeHNs He Be3ae ycTapeBaeT Hop-
Mam ycTon4neoro passutus J13, 0bxoamtca o4eHb 4oporo nNo pacyetam 16-25 TbiC. 4ONNapoB
CLUA.

OCHOBHblE TEXHOMOTMYECKNE XapaKTepucTukn mukporngpoanekrpoctaHuum (MIraC) npu-
BefeHbl B Tabnuue 2 [2-5,8-19]. Kaxgas M3 yCTaHOBOK MO CBOMM TEXHWUYECKUM XapaKTepucT u-
KaM MOXET HanuTV NPUMEHEHWE C YYETOM YCIIOBUMN PEK.

Mogenb nopTaTUBHLIX, HO NPV 3TOM OTHOCUTENBHO MOLLHbIX FMAPOreHepaTopos, paspabo-
TaHa komnaHuen Bourne Energy (Backpack Power Plant //http//www.bourneenergy.com//). Oco-
BEeHHOCTb 3TOro NPOeKTa B OTCYTCTBUW NOTUHBI. Hebonblune TypbuHbl peyHbix IC, no 3ambic-
Iy aBTOPOB, AOMKHbI "BUCETDL" B MOTOKE Ha TpOCax, HAaTAHYTbIX Mexay beperamu [14-16,22].

Tabnuua 2.
TexHonornyeckue xapakTepmcTMKM MUKpornapoanekTpoctaHumm (MraC)

MapameTpbl MowHocTb, | Hanop, m Pacxop Yactota | HomuHanb- | Homu-
TexHuyeckune Xapak- KBT m3/c BpaLleHus, HoOe Ha- HanbHoe
Tepuctukn Mr3C MUH! NpsXeH- | yacToTa
v, B TOKa, 'y
C nponennepom Typ-
BuHamm
MIraC 10 Mp 0.6-4.0 2.0-4.5 0.07-0.14 1000 230 50£2.5
MI3C 50 MMp 10-50 4.0-10 0.36-0.8 600,750 230 50£2.5
C aunaroHanbHbIMK
Tpybamu
MIraC 50D 10-50 10-25 0.05-0.28 | 1500,3000 230-400 |50£2.5
MIraC 100D po 100 25-55 0.19-0.25 3000 230-400 | 50£2.5
C nponennepHbIMmM
TypbuHamu
rA1 100-330 3.5-9.0 2.3-6.2 200-350 400,600 |50£2.5
Mp30 10290 4-30 0.38-1.3 750-1500 230/400 | 50+2.5
C paguoHarnbHo-
0ceBbIMM TpyHamm
A2 1000 30-100 04-1.2 1000,1500 | 400,6000 |50£2.5
A 11 580 80-160 1.0-4.3 750,1000 | 6000,10000 | 50+2.5
C koBLwamu Tpybamu
A5 145-620 150-250 | 0.13-0.33 500-600 400,6000 |50+2.5
r'A10 280-3000 200-450 0.19-0.9 750-1000 | 400,10000 | 50+2.5

[1ns yCTAHOBKM MMOPO3NEKTPOCTaHLMN B PHOK3aKe Nonb3oBaTelb AOMKEH BbIPbITb Napy He-
BonbluMxX TpaHWwen Ha Beperax ¥ 3aKpenuTb B HUX MAYLIME B KOMMMEKTE SKOPS, COEANHEHHBIE
CUHTETMYeCKUM TpocoM. [nuHa annapata coctaensieT 0,9 M, BeC — npumepHo 13 Kr, @ HOMU-
HanbHas MowHocTb — 500 BT (npu TeyeHumn 2,3 m/c). B eé TopnenoobpasHom kopnyce noMecT u-
nMcb COBCTBEHHO reHepaTop, YNpaBnaoLLas dNeKTPOHIKA C AaT4MKaMi U CUCTEMA OXMaXOEHMS.
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[ns moHTaxa Takon Mukpo-IIC OOCTaTOMHO y4yacTka peku unm pydbs ¢ rnybuHon bonee 1,2
meTpa. Kpome Toro, MuHul 3C npucnocobneHa ans nogcoeamHeHns K CETU MOLLHOCTbIO B AeCA T-
KW KMNOBATT.

B nocnegHee Bpemsi bbina cosgaHa bonee coseplueHHast Bepenst MuHUIIC. OHa Becut 11
Kr, Bblaa€Tt B ceTb 40 600 BT, Hennoxo pabotas gaxe B cnabom notoke. ATOT arperar pasbupa-
eTCA Ha TPK OCHOBHbIE YaCTU, KOTOPbIE MIOTHO YNAKOBbIBAOTCA B OOMbLIOHA prok3ak. [aHHbIi
annapaT MOXHO MOHTUPOBATb W Ha HE Peku, 4TO 0BeCneYnBaEeT ero CKPbITHOCTD.

[py CepuitHOM NPOM3BOACTBE 3TU 3MNEKTPOCTaHUMKU JOMxHbl cTouTb BCero 3000 gonn.
CLUA. A yxe OCeHbI0 HbIHELHEro rofa NnaHupyeTcs 3anyCTUTb B MENIKOCEPUHOE NPOM3BOLCTBO
«NPOTOYHbINY ruapoarperaT Ha 50 kBT npu TeyeHnu B 2 M/c. OH TaKke JOMKEH YOEPKMBATLCS
Ha MecTe paboTbl TPOCOM, a ONTUMANbLHYH FYBUHY NOTPYKEHUS poTopa emy rapaHTupyert no-
NNaBoK, OCTAKLLMIACA HA MOBEPXHOCTY.

Pacyembi 2udposHepeemu4ecko20 nomeHyuana

OueHk1 BanoBoro rMapo3HEPreTUYECKOro NoTeHumana OTAeNbHbIX PEroHOB Lenecoob-
pasHO NPOBOAMTL NMYTEM PaCYeTOB NOTEHUMana no cTBopam, OrpaHUYEHHbIM YCTbAMW MPUTOKOB
oTAenbHbIX pek Ans ycnosuin 50% obecneyeHHOCTM CToKa, Bblaenss BOocOopHbIe BaccemnHbl Ha
KapTax COOTBETCTBYKLLEro Maclitaba v 3aTem BbINOSHATb PacyeTbl CyMMAPHOro 3Ha4YeHUs rma-
PO3HEPrETUYECKOrO MOTEHLMANa Ha TePPUTOPUI PETMOHA NPUBEAEHBI B MOMX HAY4HbIX CTaTbsIX
[7-9].

Macwmab oueHok 31 marbix pek Hebonbwol meppumopuu (bacceliH peku 3-4 nopsidka)
NO3BONSET NPOBOAUTL HGONee YTOYHEHHbIE pacyeThl, UCMOMb3ys ChegyLme rMaponormyeckme
XapaKTepUCTUKK: ruaporpaduyeckne XxapakTepucTuku (4nMHbI BOGOTOKOB, mnowaan sogocho-
POB, CPEHUIA YKIMOH pycna, 03epHOCTb, NECUCTOCTb, 3ab004EHHOCTb Bogocbopa), CpeaHNN Y-
TOH pycra Hanbornee KpymnHbIX YacTei npu BonbLUMX rpagueHTax yknoHa. CpegHeMHoroneTHee
3HaYeHNsI CTOKA B YCTbEBbIX W XapaKTEPHbIX y4acTKax pek, onpeaeneHHble ¢ 1Cnonb3oBaHUEM
pervoHarnbHbIX KapT Mogyns ctoka. [ns ebmucieHus mpebyrowuxcs nokasamernel 3Ha4yeHUs
pacxodos 800b! 50% u 95 % obecneyeHHocmuU HEObXOAUMO NOCMPOEHUE Pe_UOHasbHbIX Kpu-
8bIX 0becneyeHHOCMU cmoka, 8ud KomopbIx onpedensemcs 3Ha4yeHUsIMU KoaghhuyueHmos ea-
puayuu u acummempuu. PEKOMEHAYETCS OLEHUTL TakKe BHYTPUrO4OBOE pacnpeaeneHne CToka,
XapakTepHoe Ans MHOTOBOAHbIX, CPeAHUX 1 ManoBoaHbIx net [3-10].

Bonee TOYHbIE OLEHKM HEOBXOAMMbBIX 3HAYEHWI CTOKA, TpeByeMbIX ANs rMaposHepreTuye-
CKMX pacyeToB KOHKPETHOW Manon peku, Bolibopa nepcnekTuBHblx cTBopoB MIAC (Mukpoypo-
BEHb) MOTYT BbITb MOMYyYeHbI MyTeM NOAPOBHLIX TMAPONOTMYECKUX pacyeToB U, B Cryyae Heob-
XOAMMOCTH, HABMIOAEHNN N U3bICKAHWI HA MECTHOCTW C COOTBETCTBUW C NPUHATLIMU B UHXEHEP-
HOW rmaponorum metogukamm [3-15,22].

Pacyem mexHUKO-3KO102U4ECKO20 U 3KOJI02U4ECKO20 NOmMeHyuana manol a2udpo-
3HepaemuKu OmKpbIMOo20 ecmecmeeHH020 8000MoKa. B kayecTBe npumepa paccMoTpeHa
p. H. Obwas pacyeTHas anuHa BogoToka — 37.5 KM OT UCTOKa (HyneBoW CTBOP) A0 MecTa ee
BrnageHns B p. K (KOHeYHbIN CTBOP).

[MpeaBaputensHo Obin NPOBEAEH pacyeT BanoBOrO MOTEHUMana BOAOTOKa HO METOAMKe,
onucaHbl [7-9]. Becb BogoToK Obin pa3but Ha 11 y4acTKoB, ANS K&KA0MO U3 KOTOPbIX Obinn pac-
CUMTaHbl 3HaYeHUs cpefHerodoBbIx pacxodoB 50 % obecneyeHHOCTH, COOTBETCTBEHHO, Onpe-
[eneHbl KoopauHaTel ypoBHeW BoAbl B peke 11 CTBOPOB ANs pacyeTa rmaponoTeHyuana BogHo-
SHepreTM4ecknin kagacTtp BogoToka p. H. (tabnuua 3).
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KagacTp p. H npeacrasneH B Tabnuue 3. 13 Tabnuubl 3 cnegyeT, YTo BanoBow noTeHuuan
BogoToka coctaenset 570.53 kBT unun 4997.8 MBT * 4. [1aHHbIA BOAOTOK MOXET ObITb MOMHO-
CTbI0 OTHECEH K KaTeropun Marnom ruaposHepreTukm [2-5,18-22].

[lanee paccuuTbIBaETCSA CXEMa KackaHOro Ucnonb3oBanusa p. H npu 3agaHHbIX TpeboBsa-
HWAX COLMaribHO-3KOMOrMYeckoro xapakrepa, NpeAcTaBneHHbIX B psde KOOpAMHAT «KpacHOM
NUHAWY BOONb BOAOTOKA. [Npeanonaranacb BO3MOXHOCTb peanu3auun Ha pycnosblx MIOC no
BOZOTOKY nmtoboro Hanopa Gonee 0.8 m.

[Ins Kaxgoro CTBOpa CYATATCA 3afaHHbIMU:

XapaKTEPUCTUKIN BEPXHETO U HIDKHETO ObedoB (C Y4ETOM 3UMHUX YCNOBUA — 0B-
pasoBaHus NbAaa);

XapaKTepuUCTUKK NOTepb BOAb! HAa UCNapeHne n obpasoBaHue Nbaa;

NOCTOSIHHbIE 3HAYEeHUs KO3 PULIMEHTa MOLLHOCTU k= 8.20;

rmaporpadbl pacxofoB Ans paga net HabnwgeHn no AnuHe BogotokaQp (L, t);

Hanopbl arperatoB (fA,) paBHbl reometpuyeckomy Hanopy Ha [OC (Hrc), T.€. HE
YUUTLIBAETCH SPGEKT BKEKLNM.

PesynbTathl pacyeta Ans HarnsgHoOCTM 0ObIMHO NPeACTaBnATCA B rpaduyeckomM Buae,
npeacTaBneHbl B HayyHbIX pabotax [17,20,24]. OyeHb «KEeCTKMEe» OrpaHU4eHMst No YPOBHAM
BbedoB B COMKHYTOM Kackage pycnosblx MI3C no BogoToKy 00yCnOBUMM Hanuyne He3Haun-
TENbHOrO YMcrna CTyneHen kackada. B kayectBe OCHOBHOTO PacyeTHOrO HavanbHOro CTBopa
NPUHAT KOHEYHbIN CTBOP C KoopauHaTton 37.5 KM. bbinu Takke npoBegdeHbl pacyeTsbl v Ans apy-
MMX KOHEYHbIX CTBOPOB — 36.6 kM 1 32.8 kM. OHKM Nokasanu, YTo BbIBOP pacyeTHOro CTBopa Ma-
110 BNMSIET Ha CTyNeHu kackaga B paccMatpuaeMoM cnydae. [inanasoH Hanopos MI'3C kacka-
na uamensetcs ot 0.1 o 4.0 M. Y4yacTok BepxOBbEB BOLOTOKA C O4EHb HU3KMMUM Hanopamu (40
0.8 m) BbIn ucknoyeH n3 paccMoTpeHuns (y4actok ot 0 go 4.2 km).

Tabnuua 3.
WUcxopHble AaHHbIe ANA pacyeTa BanoBoro ruapo3HepreTuyeckoro noteHyuana p. H.

Ne ctBopa | PaccTosiHue oT Ha- | Pacxog Bogbl B CTBO- | OTMeTKa YpOBHS BOAbI
YanbHoro cteopa L, pe Qm3/c B cTBOpE V, M
KM
1 0.00 0.04 185.0
2 3.30 0.22 181.0
3 3.37 0.41 180.8
4 11.10 0.58 171.3
5 11.20 0.93 171.0
6 23.10 1.05 154 .4
7 23.15 1.14 154.3
8 23.65 1.20 154.0
9 23.75 1.37 153.8
10 30.75 1.45 144.9
11 37.50 1.63 130.0

[Ins Kaxgoro pacyeTHOro CTBOpa MPOBEAEHbl BOAHOSHEPreTUYeckne pacyeTbl C y4eTOM
3afjaHHOW TMAPOSIOrMYECKO MHGOPMALMK C PacyETHbIMU WHTEPBANamm, pasBHbiMu 1 Mecsy.
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BenuunHa ycTtaHOBMNEHHOM MOLLHOCTM AJ18 KaX4Oro CTBOpa HavdeHa no MeToamke, OonncaHHoW
BbllLe, T.€. Anst obecnevyeHHoCTn 75%. [ns aToro 3Ha4YeHMst MOLWHOCTM ObiNK HaWdEHbI 3HaYe-
HWS PAaCYETHOrO NO MOLLHOCTY Haropa 1 MakcumaribHOM nponyckHorn cnocobHocT MIOC.

Tabnuua 4.
BogHo3HepreTMYeCcKMi KagacTp BogoToKa p. H.
Ne Vi Li Qf ot | Hpeo | @iyt | N i1 N
CTBOpa| KM m3/c KM M m3/c kBT KBT/kM kBT

1 2 3 4 5 6 7 8 9 10

1 185.00 | 0.00 0.04 3.30 4.0 0.13 5.10 1.55 0

2 181.00 | 3.30 0.22 5.10
0.07 0.2 0.32 0.62 8.83

3 | 180.80 | 3.37 0.41 5.72
7.73 9.5 050 | 46.13 5.97

4 171.30 | 1110 | 0.5S 51.85
0.10 0.3 0.76 2.22 22.22

S 171.00 | 11.20 | 0.93 54.07
11.90 | 166 | 099 | 161.22 | 13.55

6 15440 | 2310 | 1.05 215.
0.05 0.1 1.10 1.07 21.48 29

7 154.30 | 2315 | 1.14 216.36
0.50 0.3 1.17 3.44 6.89

8 154.00 | 23.65 | 1.20 219.81
0.10 0.2 1.29 2.52 25.21

9 1563.80 | 23.75 | 1.37 222.33
7.00 8.9 141 | 12311 | 17.59

10 | 144.90 | 30.75 | 1.45 345.43
6.75 | 149 | 154 | 22510 | 33.35

11 | 130.00 | 37.50 | 1.63 570.53

[Mo uTOram BblIlLe NPUBELEHHbIX SKOSHEPreTUYECKNX pacyeTOB PeKN MOXHO caenatb cne-
OyloLLme BbIBOARI:

no npegBapuTENbHLIM pacyeTam MOPOSHEPTETUYECKUX PECYPCOB M €€ 3KONOMMYECKUI
noteHuman no manon M'3C npu rogosoit BipaboTke anekTpoaHeprn — 20, 0 Tbic. kBT Y B rog,
9KBMBANEHTHbIN pacxod Tonnuea paBHa — 8,1 T/rog, OXmaaemoe COKpalleHue no Bbibpocam
BpeaHbIX BeLLeCTB B aTMocdepy npu ucnonb3oBaHun 10 kBT rugpocTaHumio coctasut: SO2 -
165,3; CO - 11,9; NOx - 90,1; CH4- 24,7; CO2 — 12772,3; TBepabIx BewlecTs — 16,83 kr B rog.
['pachnyeckas rmcrorpamMmma 3KONOrMYeCKoro NoTeHUana npeacTasneH Ha puc. 1.

MeToauka pacyeTa TEXHWUKO-3KONOrMYECKOro noTeHUmana manon rnapos3HepreTuky ans ec-
TECTBEHHbIX BOLOTOKOB NPUBEAEHbI B MOMX Hay4HbIX cTaTbsix [7-10].
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Puc.1. dxonornyeckun noteHuyman 10 kBt manou N'3C B rop.

3AKITHOYEHUE

OCo6eHHOCTbI0 COBPEMEHHOMO COCTOSIHWUSI HAay4HO-TEXHUYECKMX pa3paboToK U npakTuye-
CcKoro ucnonb3oBaHnst BUAD sBnsieTcs noka ewle bonee BbiCOKkas CTOMMOCTb MONy4YaemMon SHe p-
MV (TENOBOM M 3NEKTPUYECKON) NO CPABHEHUIO C 3HEPTMEN, MOMNYYaeMOoil Ha KPYMHbIX TpaguLu-
OHHbIX ~ ONEKTPOCTaHUMsX. TeM He MeHee, W3 Bbllle MPUBEAEHHbLIX aHANUTUYECKM-
WH(hopMaLmOHHbIX uccneposannii TUC 1 HayvyHo 060CHOBaHHBIX pe3ynbTaTtos 'IC TexHonoru,
B TYpPKMEHUCTaHE WMELTCS OOLUMPHbIE PalioHbl, rAe N0 3KOHOMUYECKUM, KOSIOTMYECKAM W CO-
LuarnbHbIM YCoBuAM LienecoobpasHo NpUOpUTETHO W NPEUMYLLECTBEHHO pa3BUTHE BO30OHOB-
NIIeMOW 3HEPreTUKN.

CyLlecTByloLme METOAbLI OLEHKM NOTeHUMana pecypcos BUS 6e3 npumeHeHus reonHhop-
MaLMOHHBIX TEXHOMOMMA NO3BOMNAKOT NOMNyYaTh TOYEYHbIE pPe3ynbTaTbl MO0 Ha OCHOBE AaHHbIX
ONs uccneayemon NnoLaaku, nubo Ha OCHOBE YCPeaHEHHBIX AaHHbIX ANs Kakoi Nibo TeppuTo-
pun (ropoaa, panoHa, pecnybnuku unn cTpaHbl B Lenom). PesynbTaThl Takux pacyeToB OTpaxe-
Hbl B MHOTOYMCIIEHHbIX CnpaBOYHMKax. OHM JatoT O6LLYH OLEHKY HanuMums pecypCcHOro noTeH-
umnana BNO. Takas oueHka BaxHa C TOYKM 3PEHWS ONpedeneHns HepreTYecknx nepcnekTvs
PerMoHa, v AaeT OTBET Ha BOMPOC: «ECTb NN CMbIC/ pa3BMBaTb TOT UMW MHOW CEKTOP HETpagu-
LIMOHHO 3HepreTukn?». OgHaKo, 0TBETa Ha BOMPOC: «rAe KOHKPETHO CriedyeT pasmMecTuTb dHep-
reTM4ecKkne yCTaHOBKW AN AOCTWKEHWS MakCMMarbHOrO 3KOHOMWUYECKOTO U 3KONOrMYeckoro
ahpekta?» M3 CNPaBOYHUKOB MOSTYYNT HE BO3MOXKHO.

[INs NPUHATMA PeLLeHni i 0 BO3MOXHOCTM U LIenecoobpasHOCTU CTPOMTENLCTBA SHEPreT -
Yeckux OOBEKTOB HA KOHKPETHOW nnowagn HeobXxoaMMoO MNPOBECTU KOMMIIEKC HayyHO-
uccnenosarenbckux pabot (B TOM Yncne NpoBeAeHNE U3MEPEHNI PECYPCHBIX NapaMeTpoB), no-
3BOMNSIOLLMA OLIEHNTb IKOHOMMYECKWIA WU 3KONOTMYECKUA IMEKT OT BHEOPEHUS B SHEPreTuye-
Ckui 6anaHc HOBbIX 06bEKTOB. IMOKPbITL BCIO TEPPUTOPUI0 PACCMATPUBAEMOrO PErOHa TakuMK
paboTamu C ONpedeneHHbIM LWaroM He NPeAcTaBnseTcs BO3MOXHbIM. [103TOMy BaxHenLas
POMb WHCTPYMEHTA reOMH(OPMALMOHHOTO MOAENMPOBAHMS B pa3BUTUN BO30OHOBNSEMON SHE -
reTWKW BUAMTCS TOM, 4TOBbI C €r0 MOMOLLBIO OKOHTYPUTL NEPCNEKTUBHBIE PaiOHbI, KOTOPbLIE MO-
ryT ObITb NPUHATBI K NOAPOBHOMY MCCNEefoBaHW0 Ha NPEAMET CTPOUTENBCTBA SHEPreTUYeCcKmx
00bEKTOB.
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BbiBoabl. B cTatbe caenaH MHPOPMaLMOHHbIN aHamMTUYECKNiA 0B30p 1 pacCMOTPEHbI OC-
HOBbI UCMONb30BaHNS reOMHaPMALMOHHBIX CUCTEM M TEXHOSIOTUW B Pa3BUTUS BO30OOHOBNSEMbIX
WCTOYHMKOB SHEPrun Ha npumepe TypKMeHUCTaHa, U3yyYeHbl U NpuBeaeHb! NPUMEPDL! PasrinyHbIX
aBTOPOB ¥ CBOW pacyeTbl No ucnonb3oBanns MC TexHonoruuy. Mpeanaraet NPoBeCTU HayYHble
ncenenosanusa no npumento MNMC B BO30OHOBNSEMOW SHEPreTMKe BO3MOXHOCTU NS PasBUTUS
YCTOMYMBOTO Pa3BUTUS B SHEPrETUYECKUX NPOrpaMmMaXx CTpaHsl.

CosgaHue atnaca npegHasHayeH Ans LWMPOKoro nyonnyHoro nenonb3osaxus, byaert obna-
[aTtb NPOCTbIM UHTEPencom 1 becnnatHo gocTyneH B cet UHTepHeT. C nomowpto TUC Tex-
HOMOTMN MOXHO pellaeT psf 3adad: MHGOPMUPOBAHNS, BHEAPEHUS M UCMOMNb30BaHUA BO300-
HOBNSIEMbIX WCTOYHUKOB 3HEPrM U CO3AaHNS BNnaronpusTHOrO YCroBUM B OTAasNeHHbIX MECTHO-
CTAX, PELLEHNSt SKOHOMUYECKMX U IKOMOTMYECKNX 3ahad 4S9 YCTOMYMBOTO pasBuThs, 0COBEHHO B
OTAaneHHON NyCTbIHHOM MECTHOCTU OSHUM W3 CAEPKMBAKOLLMX (PAKTOPOB pa3BUTUS 3TON Teppu-
TOPUM NacTOULLHOrO XXMBOTHOBOZCTBA.

3 npuBeOEHHbIX TEOPETUYECKUX W NPAKTUYECKUX PaCYETHBIX Pe3ynbTaToB CO3L4aHHbIX OC-
HoB [IC TexHONOrM n KapT MOXHO peLuaTb psg TEXHONOMMYECKUX 3agad. Ho npn nposegeHum
Bone rnybokMX HayuHbIX MccrenoBaHun Ans ucnonb3oBaHust [UC TexHonorum SomkHbl ObiTh
npedycMOompeHbI CrieaytoLLee:

- npeacTasuTb B ['IC GonbLuoin mMaccus nHopMaum 06 MHGPACTPYKTYPHbIX NeMeHTax
BO30OHOBSEMbIX WCTOYHUKA 3HEPrMW C OTOBpPaXKEHMEM pasfMyHbIX BMAOB BO30OHOBMSEMbIX
SHepropecypcos;

- €030aTb UHCTPYMEHTbI ANS MOLENMpoBaHUs paboTbl CUCTEM BO30BHOBNSEMOI SHEpre-
TUKA U OTOBpaXeHUs — B TOM YnCIe U B KapTorpaduyeckom Buae — ero pesynbTaTos;

- paccunTaTb BanblBbli, TEXHNYECKUIN, SKOHOMUYECKIE, 3KOMOor1yeckne noTeHuuansl Bo-
30BHOBIISIEMbIX MCTOYHUKOB SHEPrU MECTHOCTM.

Ha nepBom aTane Moux UCCneoBaHW B HACTOSALLMIA MOMEHT peLlaioTes 3aaadun 0630pHo-
ro xapaktepa ¢ paspabotkon apxutektypbl MMC «B0o30BHOBNSEMbIE UCTOYHUKM 3HEPTMMY ANS
pernoHoB TypkMeHUCTaHa, NOAPOBHbLIN aHanW3 U CTPYKTYPUPOBAHUE CYLLECTBYIOLLWX, CBOUX W
(haKTONOrMYECKNX UCTOMHWUKOB NS NOArOTOBKW 6a3 JaHHbIX NPUBEAEHHbIX Ha cxeMax 1- 4.

CosaaHue reoMH@OPMaLMOHHON CUCTEMBI U TEXHOMOMMIA N0 BO30BHOBNSEMbIM MCTOYHUKAM
SHEprun 4ns OTAeNbHbIX PerroHoB TYpKMEHWCTaHa MW, B LEMNOM, Ans BCei CTpaHbl MOrfo Obl
CTaTb CEPbe3HbIM LIAroM B passuTM 3TOM 0bractu.

3 pacCMOTPEHHOro aHanuTyeckoro 0b3opa, TeOpeTUHECKNX, METOAUYECKUX U NpaKTUYe-
CKMX pacyeTHbIX 6a3bl faHHbIX Ansg MAC TexHonorui no Mcnonb3oBaHUs BO30OHOBASEMbIX MC-
TOYHMKOB 3Heprv B TYPKMEHWUCTAHE BbITEKAKOT Cneaytowme ebieoobl:

1. [pennoxeHa MeToAMKa pacyeToB BO30OHOBNSAEMbIX JHEPropecypcoB AN NPOrHo-
31poBaHMs BbIOPOCOB MApPHWUKOBLIX ra30B B HEpreTuke CTpaHbl U PETMOHOB C UCMONb30BAHUEM
AVHAMUYECKON TeppuTopranbHO-Npon3BOACTBEHHOM Modeny onTuMmudauum TIK cTpaHbl, No3Bo-
NALWAN: BbISBUTL PaLMOHasbHbIE HANpPaBneHUs Hay4YHO-TEXHUYECKOrO Nporpecca B Npou3BOs-
cTBE, NpeobpasoBaHMM M UCMOMb30BaHNM SHEPTUM W OLEHUTb MOCMEACTBUS A1 OKpYXKatoLLel
Cpeabl OT UX BHEAPEHMUS; OnpeaennTb COCTaB U pa3mepbl BO3MOXHBLIX MEPONPUATUN MO CTPY K-
TYPHOW NepecTpoike 3HEPTETUKM C LieNbio 0cnabneHns HeraTMBHOO BIIMSHUS NapHUKOBLIX ra3oB
Ha OKPYXatoLLyI0 CPeay; OLEeHUTb AMHAMUKY U3MEHEHMUS BbIBPOCOB NapHUKOBLIX ra30B B SHepre-
Tuke ans M'C.
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2. B cootBetcTBUM C pa3paboTaHHbiM MAC TexHonornin n cocTaBneHHoON aKomornye-
CKOW BETPOMOTEHUMana KapTol U METOAMYECKMM MOOXOLOM MOSyYeHbl OLEHKW 3KOMOoro-
9KOHOMUYECKON 3(h(PEKTUBHOCTN BHEAPEHNS "HOBBIX" NPOEKTOB MO CokpaLleHnto Bbibpocos CO2.
OTO NO3BOMUT OLIEHWUTb KOHKYPEHTOCMOCOOHOCTb PACCMOTPEHHbIX MPOEKTOB OTHOCUTESbHO KBOT
B PEMMOHE W NPOPaHXMPOBaTh MX MO CTENEHW NPUBMEKATENbHOCTY ANS UHBECTOPOB, 3auMHTEpe-
COBa@HHbIX B MOMY4YEHUN KBOT NO COKPaLLEHHbIX BbIBPOCOB AN 9KONorM4eckoro brusHeca.

3. Ha ocHOBaHWil MaTeMaTuyeckux npeobpasoBaHuim 1 NOMYYEHHbLIX AMMUPUYECKUX
opMyn, rae yYTeHbl BarnoBblil, TEXHUYECKNE, IKOHOMUYECKME, SKOMOrMYeckue noTeHumanbl
COMHEYHOWM 3HeprUM no pervoHam TypKMEHUCTaHa, C MOMOLLbIO, KOTOPbIX MOXHO MNPOrHO3MPO-
BaTb SHEPreTUYEeCKMM, SKOHOMUYECKME U IKOSOrMYECKe NoTEHUManbl refiMoTEXHUYECKNX YCTa-
HOBOK, 000pyaoBaHus, coopyxeHuu ans cocrasnenus MNAC TexHonornyeckux 6asbl 4aHHbIX 06-
nactsix TypKMeHucTaHa.

4. OCHOBbI TEOPETUYECKUX MCCNEOOBaHWA U METOANYECKUX PACYETOB COMHEYHO —
SHepreTMYecKnx pecypcoB C Y4ETOM UHTEHCUBHOCTW COITHEYHOrO M3nyyeHus, anbbeno, reorpa-
(DMYECKNX, KNUMATUYECKNX U HEBNAronpuATHLIX NOTOAHBLIX YCIIOBUI MOSTyYeHbl SHEpPreTuyeckune
noteHuuansl Ha 1 kBagpaTHbI MeTp KOro-BocTouHom Tepputopuii TypkMeHUCTaHa COCTaBSET:
BanoBsbIn noTeHuman - 1895,9 kBT u/ M2 rog; TexHWYeCkui noTeHuman npeobpasosaHus B Ten-
1noByto aHepruio -1296,8 KBT 4/ M2 rog, B aNEKTPUYECKYHO aHepruto - 248,5 kBT u/ m2rog. Mog-
pobHble pesynbTaTbl pacyeToB N0 MecsLaM NpueeaeHs! B Tabnuue 2,3.

S. TEXHMKO-9KOHOMMYECKME U TEOPETUYECKME pacyeTbl 3KOHOMUYECKOrO NOTEHUMana
NO3BONAT COCTaBUTb TEXHMKO-9KOHOMUYECKOe OBOCHOBaHWS ONS CTPOUTENLCTBA COMHEYHO-
9HepreTMYeckon CTaHuuu (YCTaHOBKM) WM COOPYXeHWs. BHeapeHus ux gagyT BO3MOXHOCTb
9KOHOMWIO OpraHM4eckoro TonamBa OT npeobpas3oBaHus B Tennosyl -1378,1 kBT 4/ rog v B
ANEKTPUYECKYI0 3HEPTUIO — 269,2 KBT u/rop.

6. JKOMOrMYeckme noTeHLmMan CoONMHEYHO-3HEPrETUYECKUX YCTAHOBOK B TypKMEHUCTa-
He npefcTaBneHbl B Tabnuue 2,3. Oxuaaemblil 3KONOrMYECKUn NOTEHLMan cokpatleHme Bblb po-
COB pa3sfnyHbIX BPeOHbIX BELECTB B OKpyxatoLwyto cpedy B KOro-BoCTOMHOM TeppuTopuin Typk-
MEHWCTaHa NPy UCMOMb30BaHMM COMHEYHON (DOTOINEKTPUYECKON CTaHLMW COCTaBUT : MpM rof0-
BoM BblpaboTke ¢ 1 kB. M 248,5 kBT u/rog, akoHomus pacxopa Tonnuea 99,4 «kry.T./rod, cokpa-
LeHne BbIbpocoB: anokeng cepbl SO2 — 2,06; okenp asota NOx —1,11; okeng yrnepoga CO-
0,144; metaH CH4 -0,303; gsyokuce yrnepoga CO2 —0,158; TBepabix BewecTs - 0,216 kr/rog; oT
npeobpasoBaHun Tennoson aHeprum — 1296,8 kBT u/roa, skoHomMS pacxoda Tonnuea 518,7 kr
y.7./rog, cokpatleHue BbibpocoB SOz — 10,78; NOx — 5,8; CO-0,754; CH4 —1,58; CO, -829,34;
TBEPABIX BewecTB — 1,13 kr/roa.

1. CocTaBrneHHass BETPO3HEpPreTMyeckass kapta BETPOPECcYpcoB, dana npeasapu-
TEMbHYIO OLEHKY MeponpuaTUiA MO COKPALLEHWIO BbIBPOCOB B 3HEPreTKe OT MCMOMb30BaHMS
BETPOYCTAHOBOK C O4HOr0 METpa KBaapaTHOro Niowwaau.

8. [NpeacTaBneHHble pacyeThl, COCTaBIIEHHas KapTa SKO3HPrHTUYECKUX PecypcoB uc-
Nonb30BaHWe BETPOIHEPTETUYECKMX YCTAHOBOK Ha TEppUTOpUK TypkMeHucTaHa byaeT addek-
TUBHbIM, JOCTYMHbIM CPEACTBOM dHeprocbepexeHnem u obecneyeHne akonormyeckoit besonac-
HOCTM OKpyxatoLlen cpedpl. Npu cpeaHen rogosoit BeipaboTtke BeTpoBas aHeprim 900 BT/m2 ¢
yAEenbHON MOLLHOCTBIO Ha 1 KB. M U npu 3KBMBaneHTe pacxopa Tonnmea - 0,36 Kr/rog, TO co-
KpaLleHne BpeaHbix Bbibpocos coctaBuT: SO2 —7.5 kr/rog ; NOx — 4,1 kr/roa; CO-0,6 kr/rog; CHs
-1,2 kr/rog; CO2 -575,2 kr/ron; TBepabIx BewecTs - 0,9 kr/roa.
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9. [epCneKkTMBHLIM HanpaBneHNEM SIBMSIETCS paclUMpEHUe UCMOoNb30BaHuUs reoTep-
MarbHbIX BOZ B Nle4ebHbIX M CaHATOPHbIX yyYpexaeHusx TypKMEHUCTaHa, a Takke ans oborpesa
NOMELLEHNI, B TEMMMYHbIX X03a1cTBaX 1 T.4. OCHOBHbIE 3anackl reoTepmarnbHbIX BOg B CTpaHe
OTHOCATCS K KaTeropun HU3KOMOTEHLMANbHbLIX, OHW ABMSOTCS rMaBHbIMU W ByayT TakoBbIMK B
0bo3pumom ByayLlem Ons CENbCKOro M KOMMYHArbHOrO X03sMCTBa (TennocHabXeHne Xunbix
NPOMbILUNEHHBIX 34aHui), BanbHeonorn u xumun. CHabXeHne XonogoM NMOMELLEHW, 34aHui,
yupexaeHuin — npobriema cnoxHas v Janeko elle He pelleHHast Ans cpegHeTepmarnbHbIX Bog €
Temnepatypon 70 - 100°C. 31 BOAbl HaWOYT NPUMEHEHNe NS OTONNEHUS U FOPSYEro BOg0-
CHabXeHNs XKUNbIX 34aHUA, TEMMUYHBLIX XO3AWCTB; MHTEHCUUKaLMM HedhTeoThaun NnoToB Ha
MECTOPOXAEHUSX BbICOKONapaduHOBON HETU; U3BNEYEHNUST PEAKUX U PACCESHHBIX 3IEMEHTOB:
nod, 6pom, 6op, CTPOHLWIA, Lie3nit 1 T.4.

10. [ns Tennuy ¢ TMNOBOM CUCTEMO BOASHOrO OTONNEHMS U TennoHocuTenem 70-95
°C npu ncnonb3oBaHuK reotepMasnbHblx Bog 50—60 °C MOLWHOCTb AOMOMHUTENBHON CUCTEMbI
Bo3ayLLHoro oTonnenns — 30—40 % pacyeTHoW. Pacxog Tenna Bo3ayLHOM CUCTEMOA 3a rof He
npesbIWwaeT 7 % obuiero pacxoda Ha oTonneHue Tennuy. Hanpumep, 4onu TENNONOTEPb TN -
Libl MOXHO MOKPbITb 3@ CYET BO30OHOBMSAIEMbIX UCTOYHUKOB 3HEPrU MOKPbITb. COBMECTHO MC-
NONb30BaB COSTHEYHYHD SHEPTUIO U SHEPrUK reoTepMasibHbIX BOL MPK pasfinyHbIX pexumax pabo-
Tbl TENAWUpI: COrnHeyHas paguaums — 15,1%, BosgywHeld oborpeB —29,6%, NOLNOYBEHHLIN
oborpeB — 24,5%, coBmeLLeHHbI oborpeB — 69,2%. PaccmoTperHble TIC TexHonorum npuem-
NeMbl Kak A4ns TUMNOBbIX CUCTEM OTOMMEHNS U HarpeBaTenbHbIX NPUOOPOB, TaK U AN KOHCTPY K-
LM TENNNYHBIX XO3AMCTB B TYPKMEHWUCTaHe 1 Apyrux cTpaHax mupa.

1. B pesynbTate pacyetoB o1 10 kBT manbix M3C BbISIBNEHO 3KOSHEPreTUYeCcKune no-
TEHUManbl: 9KOHOMUS pacxofa Tonnmea 8 TOHH; BbipaboTka anekTpoaHeprum 20 Toic. KBT y/rog;
3KONornyecknii noTeHUman cokpallenust coctasnset: SO2 — 165,3; CO - 11,9; NOx - 90,1; CH4-
24,7, CO2 - 12772,3; TBEpAbIX BewlecTs — 16,83 kr B rog.

YunTblBas pesynbTathl Bbllle U3MTOKEHHbLIX PACYETOB MOTEHLMANIOB COMTHEYHO - SHEpreTu-
YeCKMX pecypcoB B TYpKMEHUCTaHe, MO3BOSMUT pelaTb 3HEPreTMYeckne M  coumanbHo-
9KOHOMMYECKMe NPobneMbl PETMOHOB, YAANEHHbIX OT LEHTPanNM30BaHHbIX SHEProcucTeM, Noce -
KOB, HaCENeHHbIX MYHKTOB, 0OLEKTOB AaiXaHCKMX W NACTOMLLHBIX XO3SMCTB, POPManbHO Haxo-
OALWMXCS B 30HAX LEHTParnm30BaHHOMO dHEProCHabXeHus, HO SKOHOMUYECKN TPYAHOAOCTYMHbIX
MECTHOCTSX. [lpyrM CyLecTBEHHbIM (haKTOPOM WCMOMb30BAHWUS COMHEYHbLIX SHEPreTUYECKMX
PeCypcoB AacT BO3MOXHOCTb COXpaHEHUs aKonornyeckon 6esonacHocTn, u coctaeutb [MC Tex-
HOMOTMYECKYKO KapTy ANS YnyYLlEeHUs SKOCMCTEMY PernoHa.
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Abstract. In article bases of use of geoinformation system and technology which will allow
to analyze operatively and in detail available geographical adhered information of various alterna-
tive power variants are considered. It can assess the possibilities of use of small hydropower re-
sources and create a database in the field of the power supply for difficultly accessible remote
settlements of the country. By means of theoretical calculations the map of small water-power
engineering resources for GIS is developed and power, economic, ecological priorities for realisa-
tion of government programs of Turkmenistan on the basis of renewed sources of power are
proved.

Keywords: renewed power, hydropower resources, geoinformation systems, technolo-
gies, technical, economic, ecological potential ecology, ecobusiness, Turkmenistan

_— =
CeepeHus 06 aBTOpax

Axmet Mbipagosuy lMeHaxueB, KaHOMAAT TEXHUYECKWX, LOKTOP CEMNbCKOXO3AMCTBEHHbIX
HayK, akagemuk MAHOB, aoueHT. TypKMEHCKWA roCyAapCTBEHHbIN apXUTEKTYPHO-CTPOUTENbHBIN
WHCTUTYT.

OpkuH X. KypbaHoB, nHxeHep Kopnopauus «Kysat» TypkmeHucTaH, Awxabas,.
—_ —

MoanuncaHo B nevatb 02.12.2015.
© Hayka. Mbicnb, 2015.

73



