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Pestome. B cTaTbto 3anoxeHbl OCHOBbI MCNOMb30BaHMS FeOMH(OPMALIMOHHON CUCTEMBI U1 TEXHONOMAW,
KoTOpas Mo3BONMUT ONepaTMBHO U NOAPOBHO aHanM3MpPOBaTb MMEILLENCs reorpaduyeckme npuBsi3aHHbIe
NHOpMaLMM Pa3nMYHbIX anbTePHATUBHBIX SHEPrETUYECKMX BapuaHTOB. OLEHUT BO3MOXHOCTM UCMONb30Ba-
HWS1 ManbiX rMAPOSHEPreTUYECKMX PECYPCOB W co3gacT Bady AaHHbIX B 06nacTi aHeproobecneyeHns, Tpya-
HOZOCTYMHbIE OTAANEHHble HaceNeHHble MyHKTbl CTpaHbl. C MOMOLLbIO TEOPETUYECKUX PACYETOB BbIBEAEHDI
AMMUPUYECKME YPaBHEHMS, COCTaBNEHa KapTa ManbiX rgpoaHepreTuyeckux pecypcos ans MAC n obocHo-
BaHbl 3HEepreTMYeckne, 3KOHOMUYECKUEe, SKOMOTMYEeCKe NOTeHuMarnbl AN peanu3auuu rocyaapCTBEHHbIX
nporpamMm TypKMeHUCTaHa Ha OCHOBE BO30OHOBMSEMbIX UCTOUHMKOB SHEPreTUKM.

Knroueenle cnoea: B0306HOBNSIEMast SHEPreTVKa, SHEPTUSt reoTepMarnbHbIX BOA, reOMHGOPMALIMOH-
Hble CUCTEMbI, TEXHONOIUM, S3HEProadheKTUBHOCTb, SKOMOTUS, SK0OU3HEC, TypPKMEHUCTaH.

BBEAEHUE

AkmyanbHocmb npobnembl. CTpaTternyeckass 3afada, noctaBneHHas [lpesugeHToM
TypkmeHucTaHa yp6aHrynsl BepabiMyxamenoBbIM, nepes YY4eHHbIMA 1 TOCY1apCTBEHHbIMI Op-
raHamu, 3aKrni4aeTcs B TOM, 4ToObl onpeaenuTb Nyt Gornee ahdEKTUBHOIO UCMONb30BaHNS
NPUPOMHBIX 3HEPreTUYECKUX PECYpcoB. Kak BaXHEMLEro HaluoHarbHOro [0CTOSIHUS CTpaHbl
ONS CYLLECTBEHHOrO NOBbILIEHUSI NPOU3BOAUMOTO COLMANBHO OPUEHTUPOBAHHOTO BHYTPEHHErO
BanoBsoro npoaykta (BBIT) 1 kayecTBa XU3HW HACENEHUS NPU CHUXEHWUN YAEMNbHBIX SHEPreTUYe-
CKVX U, KaK CeACTBME, MaTepuanbHbIX 3aTpaT obLLecTBa Ha cBoe passutue [1].

Mpobnema BHeAPEHNS HETPaANLIMOHHBLIX BO30GHOBNAEMbIX UCTOYHIUKOB SHEPTUN ABNSAETCS
B HacTOsLLiee BpEMS OAHOI U3 Hanbomnee akTyanbHbIX NPoOGNeM Ans BCETo HAPOAHOIO XO3ANCTBA
TypkMmeHucTaHa. PelleHne 3TOro Bompoca No3BoNuT NOBLICUT 3MEKTUBHOCTL UCMONb30BaHUS
TONMMBHO-3HEPreTUYECKMX 1 MaTepuanbHbIX PecypcoB MpU NPOWU3BOACTBE LUKMPOKOTO CNEeKTpa
NPOMBILLNEHHON U CENbCKOXO3ANCTBEHHON MPOAYKLMM W CHU3WUTL 3HEpronoTpebneHne opraHuye-
CKOro TOMNMBA M CMSATYUTb aHTPOMOTrEHHbIE HArpy3Ki Ha OKPYXatoLLyto cpeay.

Mcnonb3oBaHue ManblX TMAPO3NEKTPOCTAHLMIA 00YCNIOBNEHO MHOONETHAM OTEeYeCTBEH-
HbIM U 3apybexHbIM onbiToM. OfHako Ans JanbHenllero 060CHOBaHUS NEPCrekTUB PasBUTUS
Maroil rMapoaHepreTuki B TypkMeHucTaHe TpebyeTcs pa3paboTka HOBbIX METOAMK MO OLEHKe
OCHOBHbIX KaTeropuit ee SHepreTMYeckoro noTeHUuana, 6asupyloLMUXcs Ha UCMOoNb30BaHUN 1to-
ObIX, B TOM YMCNE U HETPAANLIMOHHBIX, MCTOYHUKOB SHEPreTUYECKOro NoTeHLUuana Manomn ruapo-
SHEPreTUKN C MCNONb30BaHNEM reouH(hapPMaLIMOHHbIX CUCTEM 1 TexHomnoruu. K aTuM Bompocam
MOXHO OTHECTH:

6 PeyeHseHm: dokmop mexHu4eckux Hayk, npogheccop [1.A. Hasapos
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- €CTEeCTBEHHbIe OTKPbITblE BOAOTOKM N BOQOXPAHUNNLLA;

- NCKYCCTBEHHblE BOAOXO3SMCTBEHHbIE CUCTEMbI PA3fMYHOrO Ha3HaYeHusl, BKMKYatoLme
BOAOXPaHUNHLLA, UPPUraLMOHHbIE KaHanbl;

- MPOMbILMEHHbIe 00BEKTbI, UCMOMb3YIOLME B CBOEM TEXHOMOMMYECKOM LMKME OTHOCK-
TENbHO bonblumne 06beMbl Bogb! (kpynHble TOL n TP3C, pabortatowme Ha NpsSMOTOYHON CUCTe-
Me BOLOCHabXeHMs, CUCTEMbI KOMMYHaNbHO-ObITOBOTO BOAOCHABXKEHNS U T.4.).

Mpu 3TOM npeanonaraeTcs, YTO SHEPreTUHECKU NOTEHUMan Maron rapo3Hepre TUKM
(MI'3) MoxeT bbITb MCMOMb30BaH Kak C MOMOLLbIO TPAAULMOHHBIX NIOTUHHBIX, AEPUBALMOHHBIX U
CMeLLaHHbIX cXxeM co3fanus Hanopa Manbix [3C (MIIC), Tak N HeTpaaULMOHHBIX TEXHUYECKMX
pelweHnin. Hanpumep, ¢ NOMOLLbl0 6eC NNOTUHHBIX UM CBOBOAHOMOTOYHBIX (MOBEPXHOCTHBIX W
norpyxHblx) MI'3C, MCNONb3yLLMX B OCHOBHOM KMHETUYECKYIO SHEPrnio BOAHOrO noToka. OaHO
N3 OCHOBHbIX METOAMYECKUX CIIOXHOCTEN NMPU PEeLUeHnn 3aaadn pacyeTa OCHOBHbIX KaTeropum
SHepreTuyeckoro noteHuuana MIrd 6eina u octaetcst npobnema sbiaenexns gonu M u3 Bcero
MMOPO3HEPTETUYECKOrO MOTEHUMana paccMaTpMBaeMoro perMoHa C WUCMoNb30BaHMEM TEOMH-
(HOPMALMOHHBIX CUCTEM M TEXHOMOTMI, TAe BO3MOXHA peanusauus NPOeKTOB Kak TpaamLMOH-
HbIX, Tak 1 MI'3C. 3Ta 3agava ABNSeTcA XapakTepHon Tonbko Ans M3 1 OHa OTCYTCTBYET B
pacyeTax SHepreTM4Yeckoro noTeHumana apyrix sugos B3 [5-12,20-26] .

['eonHdopmaumonHble cuctembl (ITIC) no3sonsalT onepaTtBHO M NogpobHO paccmaTtpu-
BaTb Ha OCHOBE UMEKLLENCA reorpaduyeckn NpuBS3aHHON MHGOPMaLWK pasfinyHble anbTepHa-
TUBHblE BapuaHTbl ANS NPOBEAEHUS OLEHKU MOCNeACTBUMA BapyaHTOB MPOEKTUPOBAHUS B TOW
WK MHOM obnacTu ¢ Lensmu obecneyeHns YCTonumMBoro passutus. B ocobol cteneHn aTo OTHO-
CUTCS K SHEepreTMyeckum obbekTam WM cucTeMam, MCMOSb3YHOLWMM BO30BHOBNSIEMbIE SHEPTOMC-
TOYHWKM B CBS3M C WX BbICOKOW NPOCTPAHCTBEHHOW M BPEMEHHON HEPABHOMEPHOCTBIO U U3MEH-
YNBOCTbIO.

[€OMHOPMaLMOHHbIE CUCTEMbI TMAPOIHEPrETUYECKUX PECYPCOB, U B NEPBYH OYepedb pe-
CYPCOB Manoi rMaposHepreTuky cBsidaHbl ¢ HEOBXOAMMOCTbIO NMPUBMEYEHNS Kak BOMbLIOTO KO-
NIMYECTBA AaHHbIX TMAPOSIOrMYECKUX M3MEPEHUI, TMAPOrpatMyECcKNX 1 reorpatpmyecknx xapak-
TEPUCTUK PYCEN W TEPPUTOPUI BOAOCOOPOB MarblX Pek, Tak M pacyETHbIX XapakTePUCTUK CTOKa.
Cneumndguyeckon 0COBEHHOCTbIO ManbIX PeK ABMNSETCA UCKMIUMTENbHAs 3aBUCUMOCTb BOAHbIX
PecypcoB OT MeCTHbIX NaHALadTHO-reorpagnyeckmx ocobeHHocTen Bogocbopos. o atoi npu-
YWNHE OrpaHNYEHHbIE BOAHbIE PECYPCHI ManbIX PeK MMetoT BOonblUyt W3MEHUMBOCTL Kak BO Bpe-
MEHW TaK W B NpOCTpaHCTBe. Pasnuune yaenbHOro CToka Aaxe Ha COCedHMX pekax, TUMUYHOoe
ONS HUX, 0BBACHAETCS MHAMBMAYanbHbIMKU 0CoBeHHOCTSMM Bogocbopos [3,6,1213,26].

OCHOBHbIE TMAPONOTMYECKNE XapaKTEPUCTUKM NS PacyeToB MAPO3HEPronoTeHumana
(F3MM) pa3nuuHbIX ypoBHEH 0600LLEeHNS 3aBUCAT OT MacluTaba NpoBeaeHNs NCCNeaoBaHnit:

MaKpoypoBeHb — OLLEHKI NOTEHLMANOB KPYMHbIX PEMVOHOB (MEPBUYHBIE OLIEHKN);

Me30ypoBeHb — OLEHKI M pacyeTbl Ha YpoBHe BogocbopHbIX BaccenmHoB pek 3-4 nopsiaka
(YyTOYHEHHDBIE OLLEHKN);

MukpoypoBeHb — oueHka O mManoit peku W BbIOOP BapuaHTOB pasMELLEHNs CTBOPOB
MI'3C (BOAHO3HEpPreTUYECKME pacyeThl).

B COOTBETCTBUM CO CTOSALMMU 3a4avami, onpeensowmMy HeobxoanMMble pacyeTHble na-
pameTpbl, 1 BCTalOT TPebOBaHWS K WCXOAHOW DU3UKO-reorpadpuieckon, rmaporpacdmyeckon u
MMOpPONornieckon MHdopmaLmm, Heobxogumon ans codganns 6asbl aaHHbiX MAC. OueHkn 3N
MasblX PEK W ero pacnpeeneHns no TeppuTopumn 3aTpyaHEHO OrpaHUYEHHOCTbI0 0bbema AaH-
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HbIX O CTOKE MO BPEMEHU 1 B MPOCTpaHCTBE. MMeroLmecs B CTpaHe rMaposiornyeckme nocTbl Ha-
BrogeHnin cocpe0TOYEHbI B OCHOBHOM Ha OObLUMX U CPEAHNX pekax, YTo He MO3BONSET onpe-
[ennTb SHepronoTeHLUman Marbix pek METOAO0M “NIMHEeNHOro yyera’.

[ins oBLMX OLEHOK Ha MakpoypOBHE HeObX0AMMO OnpeaeneHne CpeaHEMHOTONETHUX 3Ha-
YeHW PacxofoB B 3aMblKaKOLLMX CTBOPAX pek 2-3 nopsiaka U CpeLHEB3BELLEHHOro YKMNoHa pycna
pek. B atom cnyyae Heobxoaumo cosganus crnoes ['MC, cogepxallmx KapTy ruaposiornyeckoro
panoHMpOBaHUS (419 OLEHOK pacnpefeneHns CToka B TEYeHUW roga), kapTy MOAyrnen cToka, pe-
MMoHarnbHble KO3PMULMEHTbI pedyKun 3Ha4eHnid Mogyns CToKa B 3aBUCMMOCTW OT nnoLiagen
BOAOCOOPOB ANs Masnbix pek, 3aneceHHOCTH, 3abonoyeHHocTU. [ns OLeHOK YKMNoHa npu cosga-
Ham TUC noboro macwraba LenecoobpasHO NpuBreveHne UMMPOBLIX MOAenen penbe-
®a[3,6,1213,26].

ABTOpbI OCO3HAIOT, YTO NPW HaMUCaHWW CTaTbl HEe BCe 3adyMaHHOe yaarnochb peanv3oBaThb
B NOSMIHOM 06beMe, TaK Kak rMapo3Hepropecypchbl HEAOCTAaTOMHO M3YYeHbl U3-3a CKYAHOCTU BO-
[oemoB B TypkmeHuctaHe. OH npekpacHo NOHMMAET, YTO OH [eNaeT nepsble LWark B UCNonb30-
BaHUM [MC TexHonmorum ans cosgaHny Marmnom rmapoanekTpuiecknx cTaHumm B TypkMeHUCTaHe,
NO3TOMY MMEeTCH HeAoCTaTKn Kak B TEOPETUYECKOM MriaHe, Tak B NPUKIIagHON, NpaKTUYECcKow
yact. Ho Tem He meHe Bonpoc ucnonb3osanus MNAC TexHonorum B obnactu aHeproobecneye-
HWS TPYOHOAOCTYMHBIX PErMoHax CTpaHbl C MarnbIMU TMAPO3NEKTOCTAHLUMAMWU U BO3MOXHOCTY
CMSArYEHUsT aHTPOMOrEHHbIX HArpy30K Ha OKpyXarowyo cpegy ctout. CaenaHHbin MHGopmaLm-
OHHO-aHanUTUYeckui 063op, coBpaHHbIX MaTepuaroB B NPEUMYLLECTBE W METOAMKA NMPUMEHSS
MOryT BbITb NONE3HbIM Ans ucnonb3oBanus NC TexHonoruin Ans passuTs Masblx rmaposnek-
TpOCTaHUMK B TYpKMEHUCTaHe, a Takke OnbIT ByaeT npuemrnem 1 B Apyrux CTpaHax Mupa.

HayyHoi HoBW3HOW paboTbl 3akmnovaeTcs: B pa3paboTke KOHLenTyanbHOW CXeMbl K peLle-
HWIO NPoBrieM MCNOMb30BaHUSA MarbIX PeK, pacCuUTaHbl SKO3HEPreTUYECKMe Pecypehbl U onpeae-
neHbl 3afayun ans passutus MNAC TexHonoruy B ycnosusx TypKMEHUCTaHe.

. OCHOBbI MO MANOW r’MAPO3HEPIETUKE
B PAMKAX PA3PABOTKW T'C

AkmyanbHocmb meMbl. B COBpeMeHHOM NpUPOAONONb30BaHNN 3HAYUTENBHOE MECTO 3a-
HUMaeT npobriema ONTUMAnbHOMO MCNOMNb30BaHMS BOLHBIX PECYPCOB PEK B XO3ANCTBEHHBIX Lie-
NAX, B PELUEHUN KOTOPOW BGOMbLUYKD POnb MrpaloT rMaPOTEXHUYECKME COOPYXEHUS, CRyXallue,
npexae BCero, Ans CO304aHWst MCKYCCTBEHHbIX BOLOEMOB, OCYLLECTBRSIOWMX PErynMpoBaHue
CTOKa U 3aL4nTy TEPPUTOPUM OT 3aTOMSIEHUS U CENeBbIX NOTOKOB. 3T BOAOEMbI, SBMSOLIMECS
COCTaBHOW 4acTbl0 TMAPOTEXHUYECKUX COOPYXEHUA, MCMOMb3YTCA NS NPOMBbILLIEHHOTO W
NUTLEBOrO BOZOCHAOXEHMS, B PbIOOXO3ANCTBEHHBIX 1 PeKpeaLyoHHbIX LEensX, Ans JMKBUAALMN
NOCNeACTBMM NECHbIX NOXapoB. PasnnyHble acnekTbl Co3AaHns, YHKUMOHUPOBAHWUS U UCMOM b~
30BaHUS r’MAPOTEXHUYECKIX COOPYXEHUI OTpaxeHbl B paboTtax A.b. AsaksHa, B.I1. CantaHkuHa,
B.A. Wapanoea, B.M. Lnpokosa, F0.M. MatapauHa, C.T. AnTtynuHa, B.C. AntyHuHa, U.A. Wnk-
nomaHosa, M.A. MNpbiTkoBon, H.B. bytopuna, C.T. Bengposa, K.H. [JbsikoHoBa, ®.H. Munbkosa,
K.A. po3aosa, Paxumos A.C., Xamutos T.I. u MHorue ap. [4-11, 14-17].

B cBA3n ¢ Beayllen ponblo rmapoTeXHUYeckux coopyxenuit (I'TC) B BOAONONb30BaHUM
npeacTaBnset GOMbLUON WHTEPEC BbISIBIIEHWE MPOCTPAHCTBEHHO-BPEMEHHBIX OCODEHHOCTEN WX
pacnpeneneHus U CoCTOSHUS Ha PerMoHanbHOM YPoBHE. [pu aToM Hanbonee aghdekTUBHBIMU U
COBPEMEHHbIMWN MeTogamu 0BpaboTkM NPOCTPAHCTBEHHbLIX AaHHbLIX SBMSKTCA reonHdopmalm-
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OHHble TexHonorun (FTMC-texHonoruu). 310 HaLwno csoe oTpaxeHne B pabotax C.H. CepbeHto-
ka, A.M. bepnsHta, B.C. TukyHosa, A.B. Kowkapesa, W.K. Jlypbe n mHorne gp. [3-12,17-26].
BmecTe ¢ TeM HeobXx0aMMO OTMETUTL, YTO B HACTOsILLEE BPEMS OTCYTCTBYIOT METOAMYECKME NO-
NOXEHNS U PEKOMeHZAaUMK No NPOEKTUPOBaHWIO, pa3paboTke M peanu3auun TUNOBOW FEOUH-
(opmauponHon cuctembl (TWIC) TTC, cnyxawen and 3ddekTBHOTO MHGOPMaLMOHHO-
aHanUTUYeCKoro ynpaBneHWst BOQONOMb30BAHWEM HA Pa3nWYHbIX MEPAPXUYECKMUX YPOBHSX (ro-
CYZapCTBEHHOM, PEr1oHanbHOM M paitoHHOM maclutabe). [laHHas paboTa BOCMNONHAET 3TOT Npo-
Ben. Mpu aTOM NpeAcTaBnSeT MHTEPEC He TOMbKO CO3AaHHbIE KapTorpaduyeckue, aTpubyTus-
Hble, MynbTUMeauHble 6a3bl AaHHbIX U TAC rmapoTeXHUYECKMX COOPYXEHUI, HO U BO3MOX-
HOCTb OLIEHKM 3(PCHEKTUBHOCTH CYLLECTBYIOLLEN CETU TMAPOTEXHUYECKUX COOPYKEHMI, onpese-
rneHne ocobeHHoCTeN (YHKUMOHUPOBaHUS cuctembl I'TC 1 BbigeneHne npuopuTETHbLIX Hanpas-
NEHU ee pasBUTMS Manon rMapO3HEPreTUKe Kak BOIOOHOBNSIEMbIA UCTOYHUK SHEPTUN YCTONYN-
BOrO Pa3BUTKS B YCNOBMAX TypKMEHUCTaHA.

Llenblo gaHHOM cTaTby SBNSETCSA WCCEA0BaHMA W BbisiBEHNE 0COBEHHOCTEN pacnpese-
INIEHNS BOOHO-3HEPreTUYECKUX PECYPCOB C MPUMEHEHWEM METOA0B TeOUH(OPMALMOHHBIX TEX-
HOMOrMM B pasBuTK Manoit ruaposHepreTuke (MI3C) n oueHka ux NepcnekTuBbl, NPenMyLLeCT-
Ba B TYPKMEHWUCTaHe Ans YCTONYMBOrO pasBuTyhS.

Mupoeoii onsim F'MC no MI'3C.

OKOHOMUYECKMUI NOTEHUMAN rMApaBnnYeckon aHeprum B mupe oueHnsaetcs B 8100 TBT-u.
YCTaHOBMEHHas MOLLHOCTb BCEX MMapoCTaHLUmun coctaenseT 669 BT, a BoipabaTbiBaemas anek-
TpoaHeprus — 2691 TBT-4. Takum 0Bpa3om, SKOHOMUYECKMIA NOTEeHLMan ucnonbayercs Ha 33%.
B Poccuu akoHOMMYeckuin noTeHuman rugpoaHeprum coctasnset 600 TBT-4 n ucnonb3yeTcs Ha
26% (157,5 TBT1-y). YcraHoBneHHas mowHocTb M3C Poccum oueHusaetca 43 940 MBT. [ons
Masnbix 1 MUKpol OC B akOHOMMYeCKoM noTeHuuane coctasnset npumepHo 10%. Ero ucnoneay-
toT Tonbko Ha 0,5%. 310 0bycnosneHo cokpalyeHnem yucna manbix F'3C ¢ 5000 B 1950-x rr. o
300 B 1990-x rr. Ceityac HaYMHaETCS NPOLECC BOCCTAHOBEHUS pa3pyLLUEHHbIX U CTPOUTENLCTBO
HOBbIX Manblx 1 Mukpol 3C. MynpoBbIM NMAEPOM B Manoin rnapoaHepreTuke sensetcs Kutan, roe
¢ 1950 no 1996 r. obuwas mowHocTb Manbix AC Beipocna ¢ 5,9 go 19200 MBT. B Gnmxaniuem
necatunetun B Kutae nnanupyercs ctpoutensctso 6onee 40000 manbix F3C ¢ exerogHbiM
BeogoM 40 1000 MBT. B Hamm Ha koHel, 1998 r. ycTaHoBNEHHas MowHocTb Manblx '3C (egu-
HWYHOM MOLYHOCTB0 Ao 3 MBT) coctaensana 173 MBT v B ctaguu ctpoutensctea Haxoaates ['9C
obueit mowHocTbio B 188 MBT. OnpeaeneHsl Mecta ctpouTenscTea elle okono 4000 ctaHumm ¢
obueit npoekTHoit mouiHocTbio 8370 MBT. OddekTuBHO paboTatoT mansle N3C B psage eBpo-
NencKux cTpaH, B ToM yucne B Asctpun, dunnaHauu, Hopseruu, Weeuun n ap. [22,26].

B nocrnegHve rogbl paaoM crneuuanusnpoBaHHbIX opraHu3aumnin Poccun paspaboTaHbl cxe-
Mbl MCMOMb30BaHWUS MMOPOPECYPCOB M OnpefeneHbl nepoovepeaHble 0BbekTbl BO3MOXHOMO
CTPOMTENBCTBA C YYETOM HYyX noTpebutenen u gecuumta aHepronotpebrieHus, nposegeHo 06-
CnefoBaHNe COCTOSIHUA CYLLECTBYIOLUMX COOPYXKEHU Manbix rapoanekTpocTaHumin (MI3C) u
onpeneneHa BO3MOXHOCTb MX BOCCTAHOBMNEHWS U PEKOHCTPYKLMMK.

HTA «[porpeccanekTpoy», OTAEN 3MEeKTPO3HepreTuieckux npobnem Poccuinckon akagemmm
Hayk n AO «l'mgponpoekT» (r. CaHkT-leTepbypr) paspabotanu nporpaMmy CTPOUTENLCTBA Ha
pekax KamuyaTku manbix '9C.
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Paspabotunkn npegnoxunu B 2012 r. noctpouts Ha Kamuarckom nonyoctpose 20 Masnbix
3C. B nepsyto oyepenb HaMeyeHO BBECTH B aKCnyaTaumio wectb FIC obLyen yCTaHOBNEHHO
MoLHOCTbH 50,2 MBT. 3TW anekTpoCcTaHLum BO3BOAUTLCA Ha Pekax, rae He pa3BuTo NPOMbICTO-
BO€ pbIBONOBCTBO MK Xe OHM ByayT CTPOUTLCA 6€3 NNOTHH.

BTopas o4yepenpb cTpoutensCTBa oxBatbiBaeT nepuog o 2014 r. 3a ato Bpems byayT Bae-
neHbl B ctpont ewe 11 M3C obuien mowHocTbo 132,8 MBT. lMpu npoekTupoBaHumn Takxe dyayt
MakcuManbHO 0TpabaTbiBaTbCS BOMPOCH! 3KONOMMU U COXpaHeHus pbibHbIX 3anacos. K 2015 r.
3aBepLUMTCS CTPOMTENLCTBO ele Tpex IC, cymmapHas MOLHOCTb KoTopbix cocTasuT 300 MBT.

OhheKTUBHOE UCMONb30BAHNE BBOAMMBIX 3HEPrETUYECKUX MOLLHOCTEN BOSMOXHO TOMbKO
B KOMMMEKCe pasBUTUS CETW NWUHWIA anekTponepedayn. [1oaToMmy nporpamMma npegycmatpusaeT
ctpoutensctBo gecatu J19N HanpspkeHnem 35...220 kB, obuwien npotspkeHHocTblo 490 kM. Kak
TONbKO Manble MNAC NepBon 0Yepean HauHyT BXOAUTb B CTPOW, XuTenu Kamyatkm cmoryT 6onee
NPOAYMaHHO MOAXOAMTb K UCMOMb30BaHMIO Grinanexawnx npupogHbix Goratcte. O4eHb CKOpO
OHW NOYYBCTBYIOT HEMarble BbIrofbl, KOTOPbIE MPUHECET UM NUKBUOALMS JIMMUTOB Ha 3MeEKTPo-
oHeprito. OHM cBOBOAHO CMOryT paspabaTtbiBaTb HeBOrMblUME, HO MMEKLME KOMMEPYE CKUI
CNpOC 3anexm nonesHbIX MCKOMaeMbIX UMK Xe CO3A4aBaTh B NECNpPOMX03ax KOMMMEKChI No nepe-
paboTke ApeBECHHbI, YTUNN3NPOBATL OTX0Abl 3TOW nepepaboTku n T.4. Coopyxenne '3C byaer
COMpOBOXAATbCA Pa3sBUTUEM [OMNOMHUTENbHbIX OOBEKTOB MHGPACTPYKTYpbl: Ha MNONyoCTPOBE
NOSIBATCS Kapbepsbl, XUnbe, NPOU3BOACTBEHHbIE 3AaHWS, MacTEpCKUe, CKNaabl, JIMHUM CBSA3N U
anekTponepeaayun, asTogopory v np. Bee aTo MoXeT BbiTh MCMONBL30BaHO B UHTEPECAX XUTENEN
BrmsnexaLimx panoHoB.

Mo ncnonb3oBaHWo pacnonaraemblx ruapopecypcoB MI3C MOXHO YCNOBHO pa3fenuTb Ha
cnegytLuye OCHOBHbIE rpynnbl:

®HOBOE CTPOUTENLCTBO PYCIIOBbIX, MPU MAOTUHHBIX MK AepuBaunoHHbIX MIIC ¢
BOAOXPAHUMMLLAMK CYTOYHOO U CE30HHOIO perynpoBaHns;

®BOCCTaHOBIIEHME WS PEKOHCTPYKLMS paHee AeNCTBOBABLUMX MMAPOY3NOB;

ey TUNIN3ALMA CYLLECTBYIOLLMX NepenagoB YPOBHEN B BOJOXO3ANCTBEHHbIX 0ObeKTax
(Mppuraums, BoAOCHabXeHWe, CyoOXOOHbIE COOPYXEHWS, NAOTUHbI U 3anpydbl B 30HAX
0TAblXa) MK TEXHOMOTMYECKUX npoueccax (COpochl ObITOBLIX M MPOMBILLMIEHHBIX O4M-
LLIEHHbIX CTOKOB, OTenneHHbIX Bog TAC, rMapoCcoopyXeHUst Ans BoAOCHabXeHUs Tenno-
BbIX 1 @TOMHbIX CTaHLMI 1 NPOMBILLSIEHHBIX NPEANPUATIAR);

e/ACMONb30BaHNe CKOPOCTHOW SHeprnn cBOBOAHOIO TeYeHUs HOMbLUMX U MarbIX Pex,
B TOM 4uCne B YCNOBWSX NNeAocTaBa.

B cBA3n ¢ cokpalleHmeM 0B6beMOB KPYMHOrO MMAPO3HEPreTUYECKoro CTpouTenscTea B Poc-
CUW NPeanpuaTUs, TPaaULUMOHHO NPOM3BOAMBLUME TMAPO3HEpreTuyeckoe obopynoBaHue, Yac-
TUYHO NEPEOPUEHTMPOBAIM CBOE NMPOU3BOACTBO Ha HYXAbl Mano rnapo3HEPreTUKN.

OnHOBPEMEHHO B psifie MPOMBILLSIEHHBIX LEEHTPOB BO3HUKMW Masble NPeanpusTisa 1 akumo-
HEepHble KOMNaHuM, B TOM YMCre B pamKax KOHBEPCMM, Mpou3Bogslive obopynoBaHue Ans
MI3C. Tem cambIM CHsATa AeKnapupoBaBLUasiCs B TeYeHue psaa net npobnema ¢ npuobpeteHu-
em obopynosaHus ans MIrOC 3a pybexom [3-6,12,15,22-26].

B HacTosiee Bpems B Poccum MoxeT BbiTb obecreyeHa noTpebHOCTb BHYTPEHHETO PbiHKa
C MOSTHOCTbI0 aBTOMATU3NPOBAHHLIMW ruapoarperatamm efumHuyHon mowHocTbio ao 1000 kBT,

58



* «<Hayka. MbIC/Ib: 3/IEKTPOHHBIN NIEPHOJUYECKHUH XKypHaI».» Hay4dHbIH )KypHaI © Ne9.- 2015
 «A science. Thought: electronic periodic journal» e scientific e-journal

No MHAMBMAYaNbHbIM pa3paboTkam MOryT BbiTb M3rOTOBIEHbI arperatbl 3HaYUTENBHO BONbLLEN
MOLLHOCT!.

HomeHknaTtypa anekTporeHepaTopoB Takxe MO3BONSET YKOMNMEKTOBATb CEPUNHBIMW Ma-
LWMHaMK rugpoarperatsl MowwHocTbio 4o 1000 kBr.

CTOMMOCTW KOMMNAEKTHBIX ruapoarperatoB MowWwHoCTb0 ceblwe 100 kBT B 3aBUCUMOCTM OT
pacnonaraemoro Hanopa coctaenstoT 200...400 gon. 3a 1 KBT ycTaHOBIEHHOWM MOLLHOCTH.

B cootBeTcTBUM C pa3paboTtanHon B 1993 r. nporpammoit cTpoutenbctea Manbix [3C B
Poccun go 2012 r. moxeT BbiTb BBegeHO okono 800 MBT ycTaHOBNEHHbBIX MOLLHOCTEN C Bbipa-
BoTkon anekTtpoaHeprmn cebilwe 3000 MBT uy/roa. PacnpeaeneHvne BBOAMMbIX MOLLHOCTEN —
TEXHNYECKOE MEPEBOOPYXEHWE, BOCCTAHOBMEHWE, MOAEPHW3aLMs CrUCaHHbIX W 3aKOH-
cepaupoBaHHbiX MIT3C — 250 MBT; HOBOE CTPOUTENLCTBO B paiioHax M30NMPOBAHHOMO SHEPro-
cHabxeHus — 200 MBT.

Hanbonblune rugpopecypcbl v rMapoy3nbl, NoAexalyue TEXHNYECKOMY NepeBOOPYXEHNIO,
Haxo4ATCA B CredyloLwmx aHeprocucTemax (MOLHOCTW npuBeneHsbl okpyrneHHo): AO «KpacHo-
napaHepro» (45 MBT), AO «CraspononbaHepro» (100 MBT), AO «Kab6ankaHepro» (115 MBT),
AO «CeBkaBka3aHepro» (60 MBT), AO «[aranepro» (60 MBT), AO «PoctosaHepro» (65 MBT),
AO «XabaposckaHepro» (70 MBT), AO «KapenaHepro» (75 MBT), AO «KpacHosipckaHepro» (25
MBT).

OTa nporpamma B 3aBMCUMOCTM OT SKOHOMUYECKMX YCMOBWIA U Cnipoca Ha 0ObEKTbI Masnown
MMOPO3HEPTETUKN MOXET BbITb YTOUHEHA U CYLLECTBEHHO pacLUMpeHa.

OcCHOBHbIMM NpobnemMamm OCTalTCS OTHOCUTENBHO BbiCOKas cebecToMmocTb 0bopyaosa-
HWS U CTPOUTESbHO-MOHTaXHbIX paboT, OTCYTCTBME CPEACTB Y 3aKa34yMKOB B YCNOBMSAX Npekpa-
LLIEHS rOCyAapCTBEHHOM NOALEPXKKN PA3BUTUS SHEPTETUYECKON OTPaCM.

CroumocTb coopyxeHus MIOC «nog kntou» coctasnset oT 100 go 400% k ctommocTu
0bopynoBaHKs B 3aBMCUMOCTY OT TUMa COOPYXEHUS W KONWYECTBA arperatoB Ha CTaHUuuW. Takne
cTtoumocTn becnepcnekTuBHbl [ns BOMbLUMHCTBA 3aKa34MKOB B PETMOHaX, FAe SHEpPrus mManbix
pek Morna bl 0becneynTb OCHOBHbIE NOTPebHOCTY. [peaBapuTENbHbIN MapKETUHT NOKa3bIBaET,
YTO LeHa anekTpoaHeprn MIAC ponxHa onpeaensTees U3 ycrnoeus ctoumoctn 1 1 Y.1. He 60-
nee 200 gon. B perMoHax AeLeHTpann3oBaHHOro sHeprocHabxeHns unu 4...5 ueHToB 3a 1 KBT-y
B PETMOHAX LieHTParim30BaHHOTO SHEProcHabXeHUs ¢ 4eULMTOM SNEKTPOSHEPTUN.

B HacTosiee Bpems B mupe 1 B cTpaHax CHI™ OCHOBHbIM KNacCuULMpYOLLMM NPU3HAKOM
MI'3 ABNSeTCs TO, YTO AaHHBIA UCTOYHUK MMAPOSHEPreTUYECKOrO NOTEHLMana Ucnonb 3yeTcs Tak
Ha3sblBaeMbIMK «MasbiMu [OCy, Kk KoTopbIM B Poccumn npuHaTo oTHocuTb AC ¢ obuen ycTaHoB-
neHHoi mowyHocTbio 4o 30 MBT, ycTaHOBNEHHOW MOLHOCTLI0 arperata — 4o 10 MBT u guamert-
poM paboyero Koneca TpaguLUMOHHbIX BUZOB rapoTypbuH — go 3 m [4-7,10-14] .

MonobHble KnaccugMKaLMOHHbIE NMPU3HaKK, GasupyloLMecs Ha HEKOTOPbIX TEXHUYECKUX
napametpax ['OC, SBNAOTCA KaTeropuen TEXHUKO-3KOHOMUYECKON ANS KaXO0N CTpaHbl Mupa, U
ONpesenuTCs YpOBHEM €€ PasBUTUS, XapakTepoM pbiHka Ans M3 n MHOrMMU apyruMu ¢hakTo-
pamu [4-7,11-14].

B cBsisan ¢ aTum B cuny 6onbworo MHOroobpasns 3KOHOMUYECKUA  (hYHKLMOHUPYIOLLMX B
YCMOBUAX PbIHOYHbBIX OTHOLLEHWA, BO3MOXHbI 1 [pYriie KOMUYECTBEHHbIE 3HAYEHNS YKa3aHHbIX
BblLLIE KNaccMUKaLMOHHbIX NpuaHakoB MI3.

MopobHas knaccudmkaums M3 ypesBblYaiHO OCNOXHSET PELLeHNe 3adayn pacyeTa Ba-
IIOBOr0 3HEPreTM4eckoro noteHumana MIrd, Tak kak Ha 3TOM 3Tane BOAHO3HEPreTUYeCKMX pac-

59



* «<Hayka. MbIC/Ib: 3/IEKTPOHHBIN NIEPHOJUYECKHUH XKypHaI».» Hay4dHbIH )KypHaI © Ne9.- 2015
 «A science. Thought: electronic periodic journal» e scientific e-journal

YeTOB HEBO3MOXHO OMpefenuTb yKasaHHbIe Bbllle TexHudeckue napametpol [3C. B cBA3m co
CKa3aHHbIM Ha pasHblX aTanax pa3suTtus ruapoaHepretukn B CCCP npeanpuHMManuchb pasHble
NONbITKW PELLEHNS YKa3aHHOW Npobnembl.

B Haubonee nonHoit W dyHOameHTanbHOW HayyHOW paboTe MO OLeHKe MaposHep-
reTUYECKMX PECYPCOB HALLEN CTpaHbl, BbINOMHEHHOW B 1967 . (OPMEHTUPOBAHHON Ha MI1aHOBYO
9KOHOMWKY M CTpaTEervto LieHTpann3oBaHHOMo anekTpocHabxeHus), k kateropum MIr3C oTHocwK-
nucb Bce 3C, cosnaBaeMble Ha PABHUHHBIX pekax ¢ BanoBbIM noteHumanom go 2 MBT u rop-
HbIX — g0 1.7 MBT [5-7,13,14,15,22]. 311 knaccumkaumoHHble npusHaki bblin BecbMa yaob-
HbIMM, TaK KaK OHU He SBNSAKTCS TEXHUYECKUMU napameTpamu byaywwmx '3C.

BaxHon cocTasnsiowen rmapopecypcoB ans cosgaHus MIr3C asnatTcs cylecTBytoLme
nepenagel kKaHanos ¥ BOAOXPAHMNLLLA HEAHEPreTUYECKOrO HasHayYeH!s, Ha KOTOpPbIX Ha nomyc-
Kax B HWXHWIA Bbed MOryT BbiTb YCTaHOBNEHLI TYpOUHBI 1 SNEKTPOreHepaTopskl, T.e. OCBOEHME
CTBOPOB C FOTOBbIM HanoOpHbIM HPOHTOM. Pexum pabothl Takmx manbix OC nogunHeH Tpebo-
BaHWSIM OCHOBHOIO BOZOMNOMb30BaTeNs [22].

B CLUA pa3spaboTka BONpPOCOB OLEHKM PecypcoB Manow rmaposHepreTku CTpaHbl Ha 6ase
MC-TexHonornin no 3akasy MunuctepctBa aHepreTuku BoinonHanacs B IDAHO NATIONAL
LABORATORY. B xoge AaHHbix pabot 6bina paspabotraHa TWNC «Virtual Hydropower
Prospector» (VHP) Ha ocHoBe nporpammHoro obecneyenuns komnanum ESRI [26].

Mpu cosganum MNIC no pecypcam Manoit ruaposHepreTMkn Heobxoaumbl AaHHbIE O CTpoe-
HWW penbedha, pacnonoXeHnn BOAHbIX 0ObEKTOB A1 NPOBEAEHNS OLEHOK YKIOHOB pycra u Bbl-
Bopa MecTononoxeHus aHeproobbekToB. Hanbonee JOCTyNHOM B HacTosLee Bpems 6a3omn aaH-
HbIX AN UMdpoBbIX Mogenen penbeda asnsetcs 6a3a gaHHbix NASA SRTM.

Shuttle radar topographic mission (SRTM) — PapapHas Tonorpaduyeckasi cbemka
BorblUen YacTy TEPPUTOPUM 3EMHOTO LUapa, 3a UCKITIYEHWEM CaMblx ceBepHbIX (>60), cambix
OXHbIX LUMPOT (>54), a Takke OkeaHOB, Npou3BeaeHHas 3a 11 gHen B hespane 2000r ¢ nomo-
b0 CheunanbHoi pagapHo cuctembl. [1BymMs pagnonokaunoHHbiMu ceHcopammn SIR-C u X-
SAR, 6bino cobpaHo bonee 12 TepabainT AaHHbIX. [eHepanu3oBaHHblE AaHHble Level-1 ¢ pas-
pewweHnem 90 MeTpoB (3 yrnoBbIX CEKYHAb!) ONpefeneHbl Ha BCIO OTCHATYIO TEPPUTOPHIO, KPOME
Tepputopun CLUA, Ha KOTOpYIO AaHHbIe pacnpocTpaHaoTes ¢ paspelleHnem 30 M. Paspeluenne
[aHHbIX MO BbicoTe — 1 MeTp. VcxoaHble faHHbIe PacnpoCTPaHATCA KBagpaTamMmu pasMepom
1x1 rpagyc, npyn MakcuMasibHOM AOCTYMHOM paspeLLeHne 3 apKCekyHAbl Takon KBaapaT SBnseT-
ca matpuuen pasmepom 1201x1201 nukcenei [22-26].

Manyto ruapoaHepreT Ky BO3MOXHO MCMOMNb30BaTh B FOPHbIX YCNoBUsX TypkMeHucTaHa. B
KayecTBe NMpuUMepa NpPUMEHEHUS METOAMK NPOBELEHbl pacyeTbl KaTeropuit NoTeHLMana manomn
MMOPO3HEPTETUKN AN HEKOTOPbIX XapaKTepHbIX PervoHoB. B pacyeTax AOMKHbI ObITb Y4TEHbI
COBPEMEHHbIe TpeboBaHKs CoLMarnbHO-3KOHOMMYECKOTO 1 3KO0ormyeckoro xapakrepa. O6bekTbl
Masion rMapO3HEPreTUKM B FOPHbIX pailoHax TypKMEHUCTaHa W CTPOUTENbCTBO MMAPO3NEKTPO-
CTaHUWi Ha Manblx pekax MIAC aenseTcs ogHUM M3 Hanbonee NepcnekTUBHBLIX HanpaBneHwil
NCNONb30BaHMA BO30OHOBMSEMbIX UCTOMHWKOB SHEPrMM B OTAANEHHbLIX, TPYAHOAOCTYMHbLIX pe-
MmMoHax TypKMeHucTaHa. QKkoHOMUYeckuin noteHuman MIOC npeBbilaeT noTeHUmuan gpyrx Bu-
[0B HETPAAMLMOHHBIX MCTOYHUKOB 3HEpPrn. B nocneaxne rogel ponb Manbix M3C (MOLHOCTLIO
MeHee 25 MBT) Bbipocna B CBS3W C A€ MUMTOM OpraHM4eckoro TOMnmBa, HeobXxoguMOoCTbio
ANEeKTPUMMKaLMM N30IMPOBAHHBIX CENbCKUX W MPOMbILAEHHbIX NOTpebutenen, Gonblummi 3a-
TpaTaMy Ha TPaHCMOPTUPOBKY AM3ENbHOMO TOMMMBA B OTAANEHHbIE ParoHbl C paccpesoTodeH-

60



* «<Hayka. MbIC/Ib: 3/IEKTPOHHBIN NIEPHOJUYECKHUH XKypHaI».» Hay4dHbIH )KypHaI © Ne9.- 2015
 «A science. Thought: electronic periodic journal» e scientific e-journal

HbIMW NOTPEBUTENAMWU BHEPrUW, HEJOCTYMHLIMU AN MONYYEHUS SNEKTPOSHEPTUM MO JIMHUAM
anekTponepeaay. BoamoxHoct manbix OC akTMBHO 00CYX4aTCA B CBA3M C UX NMPEUMYLLECT-
BaMW nepen OpYrMMKU UCTOYHMKaMKU SHepriv B YCroBMsAX rmobanbHbIX U3MEHEeHW KnuMaTa
BOAHbIX PECYpCOB.

Marble pekn - Hanbornee paHMMOe 3BEHO PEYHON CUCTEMbI U y4nTbIBas yCnosus Typkme-
HUCTaHa Kak aeduumta Bogbl. [103TOMy paccMOTpeHWe NepcrnekTMB OCBOEHWS MMOPO3HEPreTu-
YecKoro noTeHuuana Mmanbix pek TpebyeT ypesBbl4alHO OCTOPOXHOTO MOAXO4A W B3BELLEHHOW
OLLEHKM NO3NTUBHBIX 1 BO3MOXHbIX HEraTUBHbIX NocneacTsnii cosganns MOC.

Pa3BuTie Manon rmapo3HeEPreT ki 4OMKHO ObITb TECHO CBA3aHO C YIy4LIEHNEM COCTOSHUS
Manbix pek. CosgaBaemble NIOTUHbI U BOQOXPAHUNWLLA HE TOMbKO HE AOIMKHbI HapyLlaTh Ku3-
HedesaTeNbHOCTb MarnblX PeK, @ HanNpoTMB, COLENCTBOBATL MX BO3POXAEHMIO. C 3TON LENbIO He-
obxoguma paspaboTtka BOLOOXPAHHLIX MEPONPUATUIA C Y4ETOM NOTPEBHOCTEN B BOAHLIX Pecyp-
cax Brmxanwmx NPOMbILLIEHHBIX, CENbCKOX03ANCTBEHHbIX M KOMMYHaNbHbLIX NpeanpuaTuid. Pac-
YuCTKa, CNpsiMIeHune, yrnybneHue pycen u psg Apyrux MeponpusTui JOMKHbI MOMOYb KOHTPO-
nMpoBaTb rMybuHy ManblX PeK, PEXUM NMOEMHOCTU, CTENeHb 3apacTaHns U OTNIOXEHWUS HAHOCOB.
YrnybneHue 1 paclumMpeHne pek no3sonsT BCKPbITb POLHUKA U YBENMYUTL NPUTOK YUCTOM BOABI.
Takum 06pa3om, BOCCTAHOBIEHWE MasbiX PEK, MOMUMO 3KOHOMWUYECKOrO, UMEET BaxXHbIA COLU-
anbHbIA acnekT: YUCTble PEKU C XMBOW BOLOM — 3TO NMpU3HaK 340poBoro obiectsa 1 bnarono-
ny4Hown akonorum [20-25].

|Il. NIPEMMYLLECTBA I'MC TEXHONOMMA ANA PA3BUTUA MANOW FTMAPO3HEPTETUKK
B TYPKMEHUCTAHE

BodHo-aHepeemuyeckue pecypcbl TypkmeHucmaHa. 1o nporHo3am BbipaboTka anek-
TPO3HEPTUM BO30BHOBNSEMbIX UCTOYHUKOB 3HEpPruM B Mupe 4o 2020 roga JomkHa BbIpacTu: Mu-
HK-, MUKpol IC oT 5 Ao 9% (48-69 T03) (TOHH YCNOBNEHHbIN KBUBANEHT), 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. V13 179 3aperncTpupoBaHHbIX BOAHbIX 00BEKTOB NiLb 40 SBNSOTCS peka-
MW C MOCTOSIHHBIM CTOKOM BoZbl, 12- nepecbixatowmmm n Gonee 100 cyxumm noramu, no KoTo-
PbIM B NEPUOL NUBHEBBLIX AOXAEN NPOXOAAT KPATKOBPEMEHHbIE NABOAKW MPOLOMKUTENBHOCTHIO
OT HECKOSbKMX YacoB [0 TPEX CYTOK. XOTS 3TOT NoTeHUMan kpaiHe cnabo, Tak Kak B NpoLLioM,
YUMTbIBas MOLLHbIA NoTeHUuan pek TypkmeHuctaHa B 1913 rogy Gbina noctpoeHa nepsas -
poanekTpocTaHuust Ha peke Myprab ConTtaHbeHTckas W MHAyKywckon nnatuHe. MHAykyLickas
OC npoekTHOI MowHocTb 1200 KBT cOCTOMT 13 cneayrowmx COCTaBHbIX ANEMEHTOB: BO4OHA-
MOPHOMO COOPYXEHNS NOABOAALLMX 3aKPbITO KaHana, BogonagHoro 6accenHa, TypbUHHOMO v re-
HepaToOpHOro NOMELLEHNS, OTBOAALLENO W MPOMbIBHOTO KaHana. JI3IM paccuutaH Ha nepegady
MOLLHOCTb HanpspkeHus 16,5 kB. CpeHe MHoroneTHss BblpaboTka aneKTpO3Hepr cocTaBnset
4-5 mnH. kBT B rog [2-7,11-17].

BoaHo-aHepreTuyeckuin noteHuman pek TypkMeHUcTaHa npeacTaBneH 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 mowyHocTso 3200 kBT.
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Tabnuua 1.

BogHo-3HepreTuyeckuit noteHuuan pek TypkmenucraHa (KBt u).

HaumeHoBa- MpoTsxkeH- Mnowaab CpepnHui Touka BanoBbIi noTeHuu-
Hue HOCTb, KM BacceliHa | pacxoa BoAbl, anbHas 3Heprusa peku,
Ky6/cek KBT Yy
Amygapbs 2620 309000 2000 Kepkm 3437424
TepxeH 1150 70620 304 MynxaTtblH ao0qona0
Mypran 978 60000 50 TaxTa-6asap 42967,8
ETpek 669 27300 8,64 [bi3bin-apbat 1485
Kywuka 277 10720 1,03 MNanayHas 177
KawaH 252 6990 0,58 Ceno lNymxa 99,6
Cymbap 247 1120 1,18 B koHUe 202,8
Yengup 146 1868 0,14 B koHUe 24
Yayevan 89 1440 0,4 Ceno Yaue 68,76
Mareyan 86 978 0,46 Ceno MaHe 79
KeneTyvait 72 455 0,33 CraHuma Jywak 56,7
KoitTeH geps 71 1013 0,7 l'ypwyHmargar 120
npeg.

Nanneicys 56 250 0,64 Ceno XvuBaban 109
KenetybiHap 34 364 0,14 B koHUe 24
lMoBpuse 31,1 480 0,35 Ouptosa 60,15
Cekuzsan 254 952 0,79 B koHUe 136
AnTbisn 13,4 252 0,62 Yynu 106,5

OpnHako, B peaynbTaTte NepekocoB B LeHOBOW nonuTuke (B COBETCKWIA neprnog CToMMocTb 1
kBT yac obxoannock cenbckomy notpebutento B 1 Kon.), HeAOCTAaTOYHOrO BHUMaHWS, yAensBLl e-
rocsl COBEpPLLEHCTBOBAHMIO KOHCTPYKLMM 060pYA0BaHNSA, NPUMEHEHWIO BONEE COBEPLUEHHBIX Ma-
TEPUANOB WM TEXHOMOTMM U MPOrPECCHBHBLIX KOHCTPYKLMM TMAPOTEXHUYECKUX COOPYXEHUM, MC-
NONb30BaHNE SHEPrM MarblX PeK, a B HACTOSLLEE BPEMS X KOMUYECTBO B MUPE YBENNYUNIOC.
BmecTe C TEM MOCTOSIHHBIN POCT LieH Ha OpraHM4eckoe TOMMMBO MPUBOAMT K 3HAYUTENbHOMY
POCTY LieH Ha 3MeKTPUYECKYIO SHEPTUI0 B MUPE, AONS KOTOPOi B CE6ECTOMMOCTM NPOM3BOAMMON
npoaykuun pocturaet 20 n Gonee NpouUeHToB. MOMMMO 3TOro, OAHUM W3 OCHOBHBIX JOCTOMHCTB
0ObEKTOB Marion SHepreTuk1 SBNsSieTCs UX akonornyeckas 6esonacHocTb. B npouecce nx coopy-
KEHUSI N NOCNeAyLMX dKCnnyaTaumm 06ecneumBaeTCs COXpPaHEHUE OKPYKaloLWEen npupoael,
OTCYTCTBYET pe3ynbTaToB CTPOUTENLCTBA HA CBOWCTBA W KA4eCTBO BOAbI, W, TEM CaMbIM, 0becC-
NeYnBaeTCst BOAMOXHOCTb COXPaHEeHWs pblB03Ha4MMOCT BOAOEMOB, a Takke UCTOYHUKOB BOAO-
CHabXeHus HaceneHus.

Ha paBHWHHOM YacTK CTPaHbl NOBEPXHOCTHBbIA CTOK MPaKTUYECKW OTCYTCTBYET. Ha oTaenb-
HbIX Y4aCTKaX, COXEHHbIX Takblpamu (POBHAsi MECTHOCTb, F€ COBEPLUEHHO OTCYTCTBYET BCsKas
PaCTUTENbHOCTb) W TaKbIPOBUAHLIMU NOYBOrPyHTaMM, rae BbinagaeT 6onblue 3-5 MM 0CaaKkoB B
BMAE OOXaen, obpasyeTcs annU304MYECKUA NOBEPXHOCTHbIA CTOK 06beMoM 2-12 Tbic. M3/km2, Ko-
TOPbINA UrPaeT BaxHY0 porib B BOA0OBECNEYEHUM NYCTIHM.

Ha BO3BbILEHHOCTSX W B ropax, rae KONMYeCTBO OCaAKOB YBENMYMBAETCS, MOLLHOCTb
CHEXXHOTO NMOKPOBA BO3pACTaEeT, B pesynbTate 0bpasyTcsa CTokW. B TeueHne roga pacxoq Bogbl

Ha pekax KoneTaara He npesbiwaeT 0,2-0,5 m3/cex, B nepnoa NUBHEBbIX OOXAEN BO3paCTaeT a0
5-10 m3/cek [2-7,11-19]].
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OnHum 13 Hanbonee ahPeKTUBHBIX HANpPaBNEeHU B Pa3BUTUN BO30BHOBNAEMbIX UCTOYHU-
KOB 3Heprun B TypKMEHWUCTaHe SBMSIETCA UCMONb30BaHWe SHeprn HebonblMX BOLOTOKOB C No-
MOLLbH MUKPO- 1 Manbix [AC (go 10 MBT).

B HacTosLiee BpeMs B MUPe OYeHb LUMPOKO MPUMEHSIOTCS Marnble aBTOHOMHble ['IC, BblI-
nyckaemble 3apybexHbimu pupmamm Anonnn, CLUA, Poccun.

Kak 13BeCTHO, 30Ha AeLEeHTPONM30BaHHOTO SHEProcHabXeHUs He Be3fe yCcTapeBaeT Hop-
Mam yctonumsoro passutus J19M, 06xoanTca o4eHb Joporo no pacyetam 16-25 Tbic. 4ONNApOB
CLUA.

OCHOBHblE TEXHOMOTMYECKE XapaKTepUCTUKM MukporngpoanektpoctaHumm (MI3C) npu-
BefeHbl B Tabnuue 2 [2-5,8-19]. Kaxgas U3 yCTaHOBOK MO CBOWM TEXHWUYECKUM XapaKTepucT u-
KaM MOXET HanuTV NPUMEHEHWE C YYETOM YCIIOBUM PEK.

Mogenb nopTaTUBHLIX, HO MPK 3TOM OTHOCUTENBHO MOLLHbIX TMAPOreHepaTopoB, pa3pab o-
TaHa komnaHuen Bourne Energy (Backpack Power Plant //http//www.bourneenergy.com//). Oco-
BEeHHOCTb 3TOro NPOeKTa B OTCYTCTBUW NAOTUHBI. Hebonblune TypbuHbl peyHbix 3C, no 3amblc-
1y aBTOPOB, AOMKHbI "BUCETDL" B MOTOKE Ha TpOCax, HATAHYTbIX Mexay beperamu [14-16,22].

Tabnuua 2.
TexHonorM4Yeckue xapakTepmcTMKM MMKpornapoanekTpoctadumm (MraC)

MapameTpbl MowHocTb, | Hanop, m Pacxop Yactota | HomuHanb- | Homu-
TexHuyeckune Xapak- kBT mi/c BpalleHWs, | HOe Ha- | HanbHoe
Tepuctukun MraC MUH? NnpsXeH- | yacToTa
vsa, B TOKa, 'y
C nponennepom Typ-
BuHamu
MIraC 10 Mp 0.6-4.0 2.0-4.5 0.07-0.14 1000 230 50£2.5
MI3C 50 MNp 10-50 4.0-10 0.36-0.8 600,750 230 50£2.5
C auaroHanbHbIMu
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 nponennepHbIMuM
TypbrHamu
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 0.4-1.2 1000,1500 | 400,6000 |50£2.5
A 11 580 80-160 1.0-4.3 750,1000 | 6000,10000 | 50+2.5
C koBLamu 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

[Ins yCTaHOBKM MMAPO3NEKTPOCTAHLMM B PHOK3ake Nofb3oBaTeNb AOMKEH BbIPbITb Napy He-
BonblUMX TpaHwen Ha Beperax ¥ 3aKpenuTb B HUX MAYLME B KOMMNEKTE SKOPS, COEANHEHHbIE
CUHTETUYEeCKMM TpocoM. [nuHa annapata coctasnset 0,9 M, Bec — npumepHo 13 kr, a HOMU-
HanbHas MowwHocTb — 500 BT (npu Teyenumn 2,3 mic). B e€ TopnenoobpasHom kopnyce NOMeCT u-
nMcb COBCTBEHHO reHepaTop, YNpaBnaoLLas 3NeKTPOHKa C AaT4MKaMy U CUCTEMA OXNTaXOEHMS.
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[Ina mMoHTaxa Takoi MUKpo-I'AC [OCTAaTOMHO y4yacTka peku unm pydbs ¢ rmybuHon Gonee 1,2
meTpa. Kpome Toro, MuHul ' 3C npucnocobrneHa ans noAcoeANHEHMS K CETU MOLLHOCTbIO B AecA T-
KW KMNOBATT.

B nocnegHee Bpemsi bbina cosgaHa bonee coseplueHHast Bepenst MuHUIIC. OHa Becut 11
kr, BblaaéTt B ceTb 40 600 BT, Hennoxo pabotas aaxe B cnaboM notoke. ATOT arperat pasdupa-
eTCS Ha TPU OCHOBHbIE YaCTU, KOTOPbIE MMOTHO YMaKoBbLIBAOTCS B BOMbLIOA Ptok3aK. [laHHbIN
annapaTt MOXHO MOHTMPOBATb W Ha [IHE Pek, 4To 0becneynBaeT ero CKPbITHOCTb.

[Mpn CepuMHOM NPOM3BOACTBE 3TW 3MNEKTPOCTaHUMKM AOSKHbI cTouTh Bcero 3000 gonn.
CLUA. A yxe 0CeHbl0 HbIHELLHETO roAa NnaHnpyeTcs 3anycTuTb B MENKOCEPUITHOE NPOM3BOACTBO
«NPOTOYHbINY ruapoarperaT Ha 50 kBT npu TeyeHnn B 2 M/c. OH Takke JOMKEH YAEPKMBATLCS
Ha MecTe paboTbl TPOCOM, a ONTUMANbLHYO MYBUHY NOTPYXEHUS poTopa emy rapaHTupyet no-
NNaBoK, OCTAKLLMIACA HAa MOBEPXHOCTH.

Pacyembi 2udposHepeemu4ecko20 nomeHyuana

OueHKk1 BanoBoro rMapoO3HEPreTUYECKOro noTeHuMana OoTAenbHbIX PErMoHOB Lienecoob-
pasHO MPOBOAMTL NYTEM pacyeToOB NOTEHLMana no CTBOpam, OrpaHNYeHHbIM YCTbSIMU NPUTOKOB
oTAenbHbIX pek aAns ycnosuin 50% obecneYeHHOCTHM CTOKa, Bblaensis BOoCOopHbIe BaccemnHbl Ha
KapTax COOTBETCTBYKLLEro Maclutaba v 3aTeM BbINOSHATb pacyeTbl CyMMAPHOro 3Ha4YeHUs rna-
PO3HEPreTYECKOro NOTEHLMana Ha TEPPUTOPUM PernoHa NpUBEAEHbI B MOMX HaYYHbIX CTaTbsX
[7-9].

Macwmab oueHok 31 marbix pek Hebonbwol meppumopuu (baccelH peku 3-4 nopsidka)
NO3BONSET NPOBOAUTL HONee YTOYHEHHbIE pacyeThl, UCMOMb3ys ChegyoLme rmaponornieckmne
XapaKTepUCTUKK: ruaporpaduyeckne XxapakTepucTuki (4nuHbI BOLOTOKOB, Mrowaan Bogocho-
POB, CPEOHUN YKIOH pycrna, 03epPHOCTb, NECUCTOCTb, 3ab004EHHOCTb Bogocbopa), CPEAHNA YK-
TOH pycra Hanbornee KpynHbIX YacTei npu BonbLUMX rpagueHTax yknoHa. CpegHeMHoroneTHee
3HaYeHNsI CTOKA B YCTbEBbIX W XapaKTEPHbIX y4acTkax pek, onpeaeneHHble ¢ 1Cnonb3oBaHWEM
pernoHarnbHbIX KapT Mogyns ctoka. s ebiucieHus mpebyrowuxcs nokasamernel 3Ha4yeHuUs
pacxodos 800bl 50% u 95 % obecneyeHHocmu HEObXOAUMO NOCMPOEHUE Pe_UOHasbHbIX Kpu-
8bIX 0b6ecneyeHHOCMU cmoka, U0 KOmopbIX onpedensiemcs 3Ha4yeHUsIMU KoaghuyueHmos ea-
puayuu u acummempuu. PeKoMeHayeTCs OLEHUTL Takke BHYTPUrO40BOE pacnpefenieHne CToka,
XapaKkTepHoe A5 MHOTOBOAHbIX, CPeAHUX 1 ManoBoaHbIx net [3-10].

Bonee To4Hble OLEHKN HEOBXOAMMbIX 3HAYEHWIA CTOKa, TpeByeMbIX AN rMaposHepreTnie-
CKMUX pacyeToB KOHKPETHOW Manon peku, Bblibopa nepcnekTuBHblx cTtBopoB MIOC (Mukpoypo-
BEHb) MOTYT ObITb MOSTyYeHbl MyTeM NOAPOBHLIX MMOPONOTMYECKNX PacyYeTOB W, B CryYae Heob-
XOAMMOCTU, HaBMIOAEHNN N U3bICKAHWUI HA MECTHOCTU C COOTBETCTBUM C NPUHSATLIMU B UHXEHEP-
HOW rmaponorum metogmkamm [3-195,22].

Pacyem mexHUKO-3KOM102U4ECKO20 U 3KOJ1I02U4E€CKO20 homeHyuana manol a2udpo-
3Hepa2emuKu omKpbIMo20 ecmecmeeHH020 8000mMoKa. B kayecTBe npumepa paccMoTpeHa
p. H. Obwas pacyeTHas AnuMHa BogoToka — 37.5 KM OT UCTOKa (HyneBoW CTBOP) A0 MecTa ee
BnageHns B p. K (KoHeYHbIn CTBOP).

[peaBaputensHO Oblf NPOBEAEH pacyeT BanoBOrO MOTeHUMana BOAOTOKAa HO METOAMKE,
onucaHbl [7-9]. Becb BogoToK Obin pa3but Ha 11 y4acTKoB, ANS KaXA0M0 U3 KOTOPbIX Obinn pac-
CYMTaHbl 3Ha4yeHns cpegHerofoBbix pacxogoB 50 % obecnevyeHHOCTU, COOTBETCTBEHHO, Onpe-
[eneHbl KoopanHaTbl YpoBHEN Bogbl B peke 11 CTBOPOB ANs pacyeTa ruaponoTeHumana BogHo-
SHepreTMYecknin kagacTtp BogoToka p. H. (tabnumua 3).
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Kagactp p. H npeacraeneH B Tabnuue 3. 3 Tabnuuel 3 cnegyeT, YTo BasioBOM NOTEHLMan
BogoToka coctaenset 570.53 kBT unun 4997.8 MBT * 4. [laHHbIA BOAOTOK MOXET ObITb MOMHO-
CTbH) OTHECEH K KaTeropuu Manown rugpoaHepreTuku [2-5,18-22).

[lanee paccuuTbiBaETCSA CXEMaA KackagHOro Ucnonb3oBaHus p. H npu 3agaHHbIX TpeboBsa-
HWAX COLMarbHO-3KOMOrMYeckoro xapakrepa, NpeAcTaBneHHbIX B psge KOOpaMHAT «KpacHOM
NMHUWY BOONb BOZOTOKA. [Npeanonaranacb BO3MOXHOCTb peanusauuu Ha pycnosbix MIOC no
BOAOTOKY Nntoboro Hanopa 6onee 0.8 M.

[Ins Kaxgoro CTBOpa CYMTATCA 3afaHHbIMU:

XapaKTePUCTUKI BEPXHETO U HMKHETO BbeoB (C Y4eTOM 3UMHUX YCroBuii — 06-
pasoBaHus NbAaa);

XapaKTepuCTUKK NOTepb BOAb! HAa UCNapeHne n obpasoBaHue Nbaa;

NOCTOSIHHbIE 3HAa4Y€eHMS KoadhduumeHTa MOLHOCTK k= 8.20;

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

Hanopbl arperatoB (f,) paBHbl reomeTpuyeckomy Hanopy Ha [3C (Hrsc), T.€. He
YUUTbIBAETCH SPAEKT BKEKLNM.

PesynbTathl pacyeta Ans HarnsgHOCTM 0ObIMHO NPeACTaBnATCA B rpaduyeckom Buae,
npeacTaBneHbl B HayyHbIX pabotax [17,20,24]. OyeHb «KEeCTKMEe» OrpaHU4eHMst Mo YPOBHAM
Bbed)oB B COMKHYTOM Kackage pycnosbix MIOC no BogoToky 0ByCrnoBuiM Hanuume HesHauu-
TENbHOrO YMcrna CTyneHen Kackada. B kayectBe OCHOBHOTO PacyeTHOrO HavanbHOro CTBOpa
NPUHAT KOHEYHbIN CTBOP C koopanHaTon 37.5 KM. bbinu Takke npoBedeHbl pacyeTsbl U Ans apy-
MMX KOHEYHbIX CTBOPOB — 36.6 kM 1 32.8 kM. OHM nokasanu, 4To BeIBOp pacyeTHOro CTBopa Ma-
110 BNWSIET Ha CTYMNEHM Kackada B paccmaTtpuBaeMoM cryyae. [nanasoH HanopoB MIAC kacka-
na namensiercs ot 0.1 0o 4.0 M. Y4acTok BepxOBbEB BOAOTOKA C O4EHb HU3KMMM Hanopamu (4o
0.8 m) BbIn MCKMoYeH 13 paccMoTpeHus (y4acTok ot 0 fo 4.2 km).

Tabnuua 3.
WUcxoaHble AaHHbIe ANA pacyeTa BanoBoro ruapo3HepreTUyeckoro noteHyuana p. H.

Ne ctBopa | PaccTosiHue oT Ha- | Pacxog Bogbl B CTBO- | OTMETKA YPOBHS BOAbI
YanbHoro cTeopa L, pe Q,m3/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

[Insi Ka[oro pacyeTHOro CTBOpa MPOBELEHbI BOAHOIHEPreTUYECKUE PacyeTbl C y4eToM
3a[aHHOM TMAPONOrNYECKoi MHGOPMAaLMKM C pacyeTHbIMU MHTEpBarnamu, paBHbIMKU 1 MecsiLly.
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BennynHa ycTaHOBIIEHHOW MOLLHOCTU N8 KaX4Oro CTBOpa HamzeHa no MeTOAMKE, OnUCaHHOW
BbilLe, T.e. Anst obecnevyeHHOCTU 75%. [ns 3Toro 3Ha4YeHMst MOLWHOCTU ObinK HaldeHbl 3Haye-
HWS PACYETHOO NO MOLLHOCTYU Harnopa 1 MakcumaribHOM nponyckHor cnocobHocT MIOC.

Tabnuua 4.
BoaHoaHepreTuyeckui Kagactp BogoToka p. H.
Ne Vi Ly Qj Gjor | Hijoo | @jjor N;j -1 N;
cTBOpa| KM m3/c KM M m/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 17130 | 11.10 | 0.5S 51.85
0.10 0.3 0.76 2.22 22.22

5 171.00 | 11.20 | 0.93 54.07
1190 | 166 | 099 | 16122 | 13.55

6 154.40 | 23.10 | 1.05 215.
0.05 0.1 1.10 1.07 21.48 29

7 15430 | 23.15 | 1.14 216.36
0.50 0.3 117 3.44 6.89

8 154.00 | 2365 | 1.20 219.81
0.10 0.2 1.29 2.52 25.21

9 153.80 | 23.75 | 1.37 222.33
7.00 8.9 141 | 12311 | 17.59

10 | 14490 | 30.75 | 1.45 345.43
6.75 | 149 | 154 | 22510 | 33.35

11 | 130.00 | 3750 | 1.63 570.53

[0 uTOram BblILle NPUBEAEHHbIX SKOSHEPreTUYECKNX PacYETOB PeKN MOXHO caenatb cne-
AyloLLme BbIBORI:

no npegBapuUTENbHLIM pacyeTam MOPOSHEPTETUYECKUX PECYPCOB M €€ 3KONOMMYECKUI
noteHuman no manon F'C npu rogosoit BoipaboTke anekTpoaHeprn — 20, 0 Tbic. kBT Y B rog,
9KBMBAMNEHTHbLIA pacxod TonnuBa paeHa — 8,1 T/rod, OXuaaemoe COKpalleHue no Bblbpocam
BpeaHbIX BeLlecTB B aTMocdepy npu ucnonb3oBaHum 10 kBT rugpocTtaHumio coctasut: SO2 —
165,3; CO - 11,9; NOx - 90,1; CH4- 24,7; CO2 — 12772,3; TBepAabIx BewlecTs — 16,83 kr B rog.
[padpryeckas rMcTorpamma 3KOMOMMYecKoro NnoTeHUMana npeacTaBneH Ha puc. 1.

MeToamka pacyeTa TEXHUKO-3KOMOrMYeCKoro noTeHumana manon ruapoaHepreTnki ans ec-
TECTBEHHbIX BOLOTOKOB NPUBEAEHbI B MOMX Hay4HbIX cTaTbsix [7-10].
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| MI3C 10 kB 165,3 11,9 90,1 24.7 127723 16,83

Puc.1. dkonornyeckun noteHuyuman 10 kBt manou N'3C B rop.

3AKITHOYEHUE

OCo6eHHOCTbI0 COBPEMEHHOMO COCTOSIHWUS HAay4HO-TEXHUYECKMX pa3paboTok M mpakTude-
cKoro ucnonb3oBaHnst BUAD sBnsieTcs noka ewle 6onee BbiCOKkas CTOMMOCTb MONy4YaemMon SHe p-
MV (TENIOBOM M 3NEKTPUYECKON) NO CPABHEHUIO C 3HEPTMEN, MOMNYYaeMOoil Ha KPYMHbIX Tpaguuu-
OHHbIX  ONEKTPOCTaHUMsX. TeM He MeHee, W3 Bbllle MPUBEAEHHbIX aHANUTUYECKM-
NH(hopMaLMOHHbIX uccneposarnii TUC 1 HayvyHo 060CHOBaHHBIX pe3ynbTaTtos IC TexHonormu,
B TYpPKMEHUCTaHE WMELTCS OOLUMPHbIE paloHbl, rAe N0 3KOHOMUYECKIUM, KOSOTMYECKAM W CO-
LuasnbHbIM YCOBUAM LienecoobpasHo NPUOPUTETHO W NPEUMYLLECTBEHHO pa3BUTHE BO30OHOB-
NIIEMON SHEPreTUKN.

CyllecTBytoLme MeToab! OLEHKM NoTeHUmana pecypcoB BUND 6e3 npumeHeHns reonHpop-
MaLMOHHBIX TEXHOMOMMA NO3BOMNAKT NOMyYaTh TOYEYHbIE pPe3ynbTaTbl MO0 HAa OCHOBE LaHHbIX
ONs uccneayemon nnoLaaku, nMbo Ha OCHOBE YCpeaHEHHbBIX AaHHbIX NS Kakon Mbo TeppuTo-
pun (ropoAa, panoHa, pecnybnuku Unu cTpaHbl B Lienom). PesynbTaTthl Takux pacyeToB OTpaxe-
Hbl B MHOTOYMCIIEHHBIX CMpaBOYHMKaX. OHM JatoT OOLLYI0 OLEHKY Hammyus pecypCHOro noTeH-
unana BWO. Takas oueHka BaxHa C TOYKM 3PEHWUS ONpeLeneHns HepreTYecknx nepcrnekTus
pernoHa, 1 JaeT OTBET Ha BONPOC: «ECTb I CMbICN pa3BuBaTb TOT UMW UHOW CEKTOP HETpaau-
LIMOHHO dHepreTukn?». OgHako, 0TBeTa Ha BOMPOC: «rAe KOHKPETHO crefyeT pasMecTuTb 3Hep-
reTM4yeckme YCTaHOBKM AN LOCTMXKEHUS MaKCUMAnbHOMO 3KOHOMMYECKOTO W 3KOSOrMYecKoro
ahpekta?» U3 CNPaBOYHUKOB NOMYYNTb HE BO3MOXHO.

[INs NPUHATMA PeLeHnii 0 BO3MOXHOCTM 1 LIenecoobpasHOCTX CTPOMTENbCTBA IHEPTETU-
Yyeckux OOBLEKTOB Ha KOHKPETHOW nnowagn HeobX0aMMO MNPOBECTU KOMMIIEKC HayyHO-
nccnenoBatensckux paboT (B TOM Yncne NpoBeaeHNE U3MEPEHNIA PECYPCHBIX NapaMeTpoB), No-
3BONSAIOLMA OLEHUTb 3KOHOMMYECKUIA M 3KONOMMYECKUA 3QEKT OT BHEAPEHUS B dHepreTnye-
CKM BanaHc HOBbIX 0BBLEKTOB. [MOKPbIT BCIO TEPPUTOPUIO PAacCMaTPUBAEMOrO PErMOHa TakuMy
paboTamn C onpefeneHHbIM WaroM He NPeAcTaBnseTcs BO3MOXHbIM. [103TOMY BaXHeMLLas
POrb UHCTPYMEHTA reonHMOPMAaLOHHOrO MOAENNPOBaHUS B pa3BUTUM BO30OHOBISEMON SHE -
reTUKM BUOMTCS TOM, YTOBbI C €0 MOMOLLbK OKOHTYPUTb NEPCMEKTUBHBIE PaOHbI, KOTOPbIE MO-
ryT ObITb NPUHATBI K NOAPOBHOMY WUCCIIEA0BAHMIO HA NPEAMET CTPOMTENLCTBA SHEPTETUYECKMX
0ObeKToB.
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BbiBoabI. B cTathe caenaH MHPOPMaLMOHHbLIN aHanUTUYeCKnii 0630p 1 pacCMOTPEHbI OC-
HOBbI MCMOMNb30BaHNS rEOMHGAPMALMOHHbBIX CUCTEM 1 TEXHONOMN B Pa3BUTUS BO30OHOBNSIEMbIX
WCTOYHMKOB SHEPrM Ha npumMepe TypKMeHUCTaHa, 13yyYeHbl U NpuBeAeHb! NPUMEPD! PasinyHbIX
aBTOPOB U CBOW pacyeTbl No ucnonb3oBanns MC TexHonoruu. Mpeanaraet NPOBECTU HayYHble
ncenenosanusa no npumeHto MNAC B BO306HOBNSIEMON SHEPreTMKe BO3MOXHOCTU 4NS PasBUTUS
YCTOMYMBOTO Pa3BUTUS B SHEPrETUYECKMX NMPOrpaMmMaXx CTpaHsbl.

Co3paHue atnaca npegHasHayYeH Ans Wwupokoro nybnmyHoro ncnonb3osaxus, byaet obna-
[atb NpocTbIM UHTEPencom u becnnatHo goctyneH B cet UHTepHeT. C nomowypto TUC Tex-
HOMOTMN MOXHO pellaeT psfd 3adadv: MHGOPMUMPOBAHMS, BHEOPEHUS U UCMOMNb30BaHUS BO3006-
HOBMSIEMbIX WCTOYHUKOB 3HEPTUW U CO3AaHMS BnaronpusaTHOTO YCOBUM B OTAANEHHbIX MECTHO-
CTAX, PELLEHNST SKOHOMUYECKMX W AKOMOTMYECKUX 3ahad 4S9 YCTOMYMBOTO pasBuTHS, 0COBEHHO B
OTAaneHHOW NyCTbIHHOM MECTHOCTW OQHUM W3 CAEPKMBAKOLLMX (PAKTOPOB pa3BUTUS 3TON Teppu-
TOPUM NacTOULLHOrO XXMBOTHOBOZACTBA.

A3 npuBeseHHbIX TEOPETUYECKUX U NMPAKTUYECKMX PaCHETHbIX pe3ysibTaToB CO34aHHbIX OC-
HoB [IC TexHONOrmM 1 KapT MOXHO peLuaTb psig TEXHONOMMYEeCKUX 3agad. Ho npu nposegeHuu
Bone rnybokMX HayuHbIX MCCnenoBaHun Ans ucnonb3oBaHus MC TexHonorum SomkHbl ObiTb
npedycMompeHbI CrieaytoLLee:

- npeacTasuTb B MMC 6onbLuoil Maceus HopMaLmn 06 MHPaCTPYKTYPHBIX 31EMeEHTax
BO30OHOBMSEMbIX WCTOYHMKA 3HEPTMWM C OTOBPaXKEHMEM pasfMyHbIX BMAOB BO30OHOBMSEMbIX
9Hepropecypcos;

- C034aTb MHCTPYMEHTLI ANs MOAENMpoBaHus paboTbl CUCTEM BO30BHOBISEMON SHEpre-
TUKM 1 OTOBPaXeHUs — B TOM YnChe 1 B KapTorpadhmyeckom Buae — ero pesynbTaTos;

- paccuuTtaTb BasbIBblil, TEXHUYECKNA, SKOHOMUYECKME, 3KONOTMYECKUE NOTEHLUManb! BO-
300HOBMNSIEMbIX MCTOYHUKOB 3HEPIUN MECTHOCTM.

Ha nepBom aTane MouX UCCNefoBaHWiA B HACTOALLMIA MOMEHT peLIakTCs 3afadun 0630pHo-
ro xapaktepa ¢ paspabotkon apxutektypbl MMC «B0o30BHOBNSEMbIE UCTOYHUKM IHEPTUMY ANS
peroHoB TypkMeHWCTaHa, NOAPOBHbLIA aHann3 u CTPYKTYPUPOBaHWE CYLLECTBYOLWMX, CBOUX W
(haKTONOMMYECKNX UCTOYHUKOB [Ns1 NOAroTOBKM 6a3 AaHHbIX NPUBEAEHHbIX Ha cxemax 1- 4.

Co3paHue reoMHgOpMaLMOHHOM CUCTEMbI U TEXHOMOTMIA N0 BO30OHOBASIEMbBIM UCTOYHUKAM
SHeprn Anst OTAENbHbIX PErMOHOB TypKMEHUCTaHa W, B LieNIoM, ANt BCeW CTpaHbl MOrno Obl
CTaTb CEpPbe3HbIM LLAroM B pa3B1TUM 3TOM 0bnacTu.

A3 paccMOTPEHHOro aHanuTU4eckoro 0b3opa, TEOPETUYECKMX, METOAMYECKUX U NpaKTUYe-
CKMX pacyeTHbIX 6a3bl AaHHbIX Ang MC TexHonoruim no ucnonb3oBaHWs BO30OHOBNSIEMbIX MC-
TOYHWKOB 3Hepru B TypKMEHWUCTaHE BbITEKAOT CneaytoLe ebieoobl:

1. [MpeanoxeHa MeToaMKka pacyeToB BO30OHOBIISEMbIX SHEPrOPECYPCOB ANS NPOrHO-
31MpoBaHUs BbIOPOCOB MAPHMKOBBIX FAa30B B 3HEPreTUKE CTPaHbl U PEMMOHOB C UCMOMb30BAHUEM
OVMHAMUYECKON TeppuTOpuarnbHO-NpPOM3BOACTBEHHON Mogenu onTummusaumn TIK cTpaHbl, No3Bo-
nAKLLas: BbISBUTb paLMOHasibHble HanpaBneHns HayYHO-TEXHUYECKOrO nporpecca B Npou3Bosa-
cTBe, npeobpasoBaHUK U UCMOMb30BAHWUM SHEPTMWM U OLEHUTb MOCNEACTBUS AN OKpYXatoLlen
cpefbl OT WX BHEAPEHUS; onpedenuTb COCTaB U pasMepbl BOSMOXHbLIX MEPONPUATUA NO CTPY K-
TYPHOW NEPECTPONKE SHEPTETUKM C Lienbto ocnabneHns HeraTBHOMO BAUSHUS NaPHWUKOBBIX ra3oB
Ha OKPYXXAIOLLYIO Cpedy; OLEHUTb AUHAaMUKY U3MEHEHNS BbIOPOCOB NapHUKOBLIX ra3oB B aHepre-
Tuke ans MC.
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2. B cootBeTcTBMM C pa3paboTaHHbiM MAC TEXHOMOrMin U COCTaBIIEHHON 3KOMOrMYe-
CKOW BETponoTeHUMana Kaptom W MeTOAMYECKMM MOOXOLOM MOSyYeHbl OLEHKM 3KOMoro-
9KOHOMMYECKON 3(h(PEKTUBHOCTI BHEAPEHNS "HOBBIX" NPOEKTOB MO COKpaLLeHuto Beibpocos CO2.
OTO MO3BOSIUT OLEHUTb KOHKYPEHTOCMOCOBHOCTL PACCMOTPEHHBIX MPOEKTOB OTHOCUTENBHO KBOT
B PEMMOHE W NPOPaHXMPOBaTb MX MO CTENEHW NPUBNEKATENbHOCTU ANS MHBECTOPOB, 3aMHTEpe-
COBaHHbIX B MONYYEHNM KBOT MO COKPaLLEHHbIX BbIBPOCOB ANs 9KOMOrmyeckoro busHeca.

3. Ha ocHoBaHWi MaTemaTnyeckux npeobpasoBaHWii U MOSYYEHHbIX IMIUPUYECKUX
(hopMyn, rae yyTeHbl BanoBblA, TEXHUYECKME, SKOHOMMYECKWE, 3KOMornyeckne noTeHumans
COMHEYHON 3Hepriu No pervoHam TypKMEHUCTaHa, C NMOMOLLb, KOTOPLIX MOXHO MPOrHO3MpO-
BaTb SHEPreTUYECKM, SKOHOMUYECKME U IKOMOTrMYECKUE MOTEHLMANbI refIMOTEXHUYECKUX YCTa-
HOBOK, 0BopyfoBaHus, coopyxeHun ans coctasnenus MMC TexHonornyeckux 6asbl JaHHbIX 06-
nactsix TypKMeHucTaHa.

4, OCHOBbI TEOPETUYECKUX MCCNEOOBaHWA U METOAMYECKUX PACYETOB COSTHEYHO —
9HepreTMYecKnx pPecypcoB C y4ETOM UHTEHCMBHOCTW COIHEYHOrO M3nyyeHus, anbbeno, reorpa-
(DMYECKNX, KNMMATUYECKUX U HEBNAronpuUsATHLIX MOTOAHBLIX YCIIOBUI MOSTyYeHbl SHEpPreTuyeckue
noteHuuansl Ha 1 kBagpaTHbI MeTp FOro-BocTouHom Tepputopuii TypkMeHUCTaHa COCTaBNSET:
BanoBblil noTeHuman - 1895,9 kBT u/ M2 roa; TEXHUYECKUIA NOTEHUMan npeobpasoBaHus B Ten-
noByto aHepruio -1296,8 KBT u/ M2 rof, B aNeKTpUYECKyto aHepruto - 248,5 kBT u/ m2rog. Moa-
poBHble pesynbTaTbl pacyeToB N0 MecsLaM NpuBeaeHs! B Tabnuue 2,3.

5. TEXHMKO-3KOHOMMYECKME U TEOPETUYECKME pacyeTbl 3KOHOMUYECKOTO NOTEHUMana
NO3BONSAT COCTaBWUTb TEXHUKO-3KOHOMMYECKOe OOOCHOBaHWSI AN CTPOUTENbCTBA COMHEYHO-
9HepreTMYeckon CTaHuuu (YCTaHOBKM) WM COOPYXeHWs. BHeapeHus ux gagyT BO3MOXHOCTb
9KOHOMWIO OpraHU4eckoro Tonnamea OT npeobpas3oBaHus B Tennosylo -1378,1 kBT 4/ rog u B
ANEKTPUYECKYI0 3HEPTMIO — 269,2 KBT u/rop.

6. JKONOMMYeckne noTeHLmMan CoNMHEYHO-IHEPreTUYECKIX YCTAHOBOK B TypKMEHUCTa-
He npeacTaeneHbl B Tabnuue 2,3. Oxuaaemblin 3KONOTMYECKU NOTEHUMAN COKpaLleHue Bblbpo-
COB pa3sfMyHbIX BpedHbIX BELECTB B OKpyxatoLwyto cpedy B KOro-BoCTOuHONM Tepputopun Typk-
MEHUCTaHa Npu UCMoNb30BaHNUN CONMHEYHON (DOTOINEKTPUYECKON CTAHLMKU COCTABUT @ NPU rofdo-
BoM BblpaboTke ¢ 1 kB. M 248,5 kBT u/rog, akoHommusa pacxoaa tonnmea 99,4 «kry.T./ro, cokpa-
LeHne BbIbpocoB: amokeng cepel 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
npeobpasoBaHnM Tennoson aHeprum — 1296,8 kBT u/roa, skoHomuMs pacxoda Tonnuea 518,7 kr
y.1./rog, cokpatienne BbibpocoB SOz — 10,78; NOx — 5,8; CO-0,754; CH4 —1,58; CO2 —829,34;
TBEPABIX BewecTB — 1,13 kr/rog.

7. CocTaBrneHHas BETPO3HEpPreTMYeckass KapTa BETPOPEecypcoB, fana npeasapu-
TEMNbHYI OLEHKY MeponpuaTUi N0 COKPaLLEeHWI0 BbIBPOCOB B 3HEpreTke OT MCMOMb30BaHMS
BETPOYCTAHOBOK C O4HOr0 METpa KBagpaTHOro nioLwaau.

8. [MpeacTaBneHHbIE pacyeThbl, COCTaBMNEHHAs KapTa 3KOIHPTHTUYECKUX PECYPCOB UC-
NONb30BaHWe BETPOIHEPTETUYECKUX YCTAHOBOK Ha TeppuTopuK TypkMeHucTaHa byaeT addek-
TUBHbIM, JOCTYMHbIM CPeACTBOM dHeprocbepexeHnem u obecneyeHne akonornyeckon besonac-
HOCTM OKpyxatoLlen cpedpl. Npu cpeaHen ronosoit BeipaboTtke BeTpoBas aHeprim 900 BT/M2 ¢
yAENbHOM MOLWWHOCTEI0 Ha 1 KB. M 1 Npu 3KBMBaneHTe pacxoaa Tonnmea - 0,36 Kr/rog, TO co-
kpalleHne BpeaHbix Bbibpocos coctasuT: SO2 —7.5 kr/rog ; NOx — 4,1 kr/roa; CO-0,6 kr/roa; CHs
-1,2 kr/rop; CO2 -575,2 kr/roa; TBepabIx BewlecTs - 0,9 kr/roa.
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9. [MepCneKkTMBHLIM HanpaBfeHWEM SBMSIETCS PaclUMPEHWe MCNOMNb30BaHWUs reoTep-
MasbHbIX BOA B Nie4ebHbIX M CaHaTOPHbIX yupexaeHusx TypkMeHUCTaHa, a Takke ans oborpesa
NOMELLEHNI, B TEMMMYHBIX X03a1cTBaxX U T.4. OCHOBHbIE 3anackl reoTepMarnbHbIX BOA B CTpaHe
OTHOCATCS K KaTeropun HU3KOMOTEeHUMArbHbIX, OHU SBMSAKTCS rMaBHbIMM W ByayT TakoBbIMK B
obo3pumom byayLieM AN CEenbCKOro M KOMMYHANbHOTO XO3AMCTBA (TENnNoCHabXeHMe Xumbix
NPOMBILLSEHHBIX 34aHNUK), 6anbHeonormm u xumun. CHabkeHre X0no4oM NOMeLLEHUN, 3haHuN,
yupexaeHnin — npobnema cnoxHas 1 Aaneko ele He peLleHHas ans cpeaHeTepManbHbIX Bog C
Temnepatypon 70 - 100°C. 3Tn BoAbl HaMQYyT NPUMEHEHWe A4S OTONNEHUS U ropsyero Bogo-
CHabXEHMS XUNbIX 30aHWIA, TENMNYHBIX XO3ANCTB; WHTEHCUMKALMKN HedhTeoTAaumn nroToB Ha
MECTOPOXAEHUSX BbICOKONApadUHOBON HEPTU; U3BIIEYEHUS PEAKNX U PACCESHHbBIX 3NIEMEHTOB:
noa, 6pom, 6op, CTPOHLWIA, Lie3nit U T.4.

10. [Ons Tennuy ¢ TMNOBOM CUCTEMOI BOASHOMO OTONNEHMS U TennoHocuTenem 70-95
°C npu ucnonb3oBaHuK reotepMasnbHblix Bog 50—60 °C MOLWHOCTb AONOMHUTENBHON CUCTEMBI
Bo3ayLLHoro otonnenns — 30—40 % pacyeTHoW. Pacxog Tenna Bo3ayLHOM CUCTEMOA 3a rof He
npeBblwaet 7 % obLiero pacxoga Ha oTonneHue Tennuy. Hanpumep, 4onv TennonoTepb Tenmu-
Libl MOXHO MOKPbITb 3a CYET BO30OHOBNSEMbIX WCTOYHUKOB SHEPTMM MOKPbITb. COBMECTHO MC-
NOMb30BaB COSTHEYHYI) SHEPTUIO U SHEPrUK reoTepMasibHbIX BOL MPK pasfinyHbIX pexumax pabo-
Tbl TENAWUbI: COrnHeyHas paguauma — 15,1%, BosgywHbln oborpeB —29,6%, NOANOYBEHHLIN
oborpe — 24,5%, coBmelLeHHbIn 0borpeB — 69,2%. PaccmoTpeHHble TIC TexHonormn npuem-
NeMbl Kak A4nst 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 ['3C BbISIBNIEHO 3KOSHEPreTUYECKE MO-
TEHUManbl: 9KOHOMUS pacxofa TonnmBa 8 TOHH; BbipaboTka anekTpoaHeprum 20 Toic. KBT y/rog;
3KONornyecknit noTeHUman cokpatlenus cocrasnset: SO2 — 165,3; CO - 11,9; NOx - 90,1; CH4-
24,7, CO2 - 12772,3; TBepAbIX BellecTB — 16,83 kr B rop.

YunTblBas pesynbTathl BbllUe U3MOXKEHHbLIX PACYETOB NOTEHLMANOB COMHEYHO - SHepreTu-
YeCKUX pecypcoB B TyYpKMEHUCTaHe, MO3BONMUT pellaTb 3HEPreTMyeckne M coumanbHo-
9KOHOMMYECKMe NPobnemMbl PErMOHOB, YAANEHHbIX OT LEHTPaNM30BaHHbLIX SHEProcUcTeM, NOCe -
KOB, HaCENeHHbIX NYHKTOB, 0ObEKTOB AalXaHCKMX W NAaCTOMLLHbIX XO3AMCTB, (PopMaribHO Haxo-
OALWMXCSA B 30HAX LEHTParnm30BaHHOMO 3HEProCHabXeHNs, HO SKOHOMUYECKN TPYAHOAOCTYNHbIX
MECTHOCTSX. [lpyrM CyLecTBEHHbIM (haKTOPOM WCMOMb30BaHWUS COMHEYHBIX SHEPreTUYECKMX
PecypcoB 4acT BO3MOXHOCTb COXpaHEHUs aKonornyeckon 6esonacHocTn, u coctasutb [MC Tex-
HOMOTMYECKYIO KapTy ANS YryyLIEeHNs 3KOCUCTEMY per1oHa.
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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
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