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Ha ocHose 0630pa eocydapcmeeHHbIX pogpamMm, 3aKoHo0ameribHbIX aKmoe U MosIoKeHuU,
MPUHSIMbIX 8 pecrnybruke, U peanameHmMuUpPyrWUX peanudayuli 0CHO8HbIe MPUHUUILI U HOPMbI
B8HEOPEeHUSsT KOHUEenyuu «3er1eHol 9KOHOMUKUY», @ makXe aHasu3a COCMOSIHUSI CO8PeMeHHbIX
uccnedosaHul 8 daHHoU obriacmu ob60ocHoBaHa ee posib 8 yCmolYu8oM pasgumuu 3KOI020-3KO-
HoMmuYeckux cucmem KasaxcmaHa. NpednoxeHa briok-cxema riocredosamesisHocCmu, kKomopasi
ro3eonurna npoaHaau3uposams Ofbim 8HEOPEHUS, @ MakKxXe cyuecmasyoujue Hay4YHble paspa-
6omku 8 obrracmu 80306HO8/ISIEMbIX U allbmepHamueHbIX UCMOYHUKO8 3Hepauu 8 daslbHeM 3a-
pybexbe u cocedHuUx 2ocydapcmeax. Imo no380uo HayyHo 0bocHo8amb LenecoobpasHocme U
aghgpekmusHocmb danbHelwezo pa3zsumusi 8 KazaxcmaHe 8empogol U COMTHEYHOU 3Hep2emuku,
a makxxe sHeOpeHuUe Ho8bIX 8UOO8 albMepHamuUBHbIX UCMOYHUKO8 3Hepauu Ha UHOycmpuarnsHoU
ocHoee. lNpu peweHUU nocmassnieHHoU 3adadyu ucrnosib308asicsi Memod corocmagumeribHO20
aHanusa umetoujuxcsi 0aHHbIX. bonbwoe eHuMaHue ydeneHo NoOPOb6HOMY aHarnu3y rpPoeKmos
lpoepamm paszsumusi OHH (MPOOH), peanu3soeaHHbIx 8 cmpaHe 8 2004-2014 22., kKak OCHoge
Hayana cucmeMHbIX rpoyeccos passumusi 8 KazaxcmaHe «3er1eHol 3KOHOMUKU». [Tpednoxe-
Hbl HO8bIEe 100X00bI 8 orpedenieHuU Momugayuu UCrob308aHUsI 8 SHEP2emMuU4YeCKOM ceKkmope
KasaxcmaHa anbmepHamueHbIX U 80306HO8/ISIEMbIX UCMOYHUKO8 3HEpauU, ornpedenieHbl He0b-
X00UMbIe yCcrio8us Ux peanusayuu.

KJIDYEBBIE CJIOBA: «3e5eHasi 3KOHOMUKa», 80306HO8/IsIEMbIE U allbmepHamueHbIe
ucmoy4HuKuU 3Hepeuu, npoekmsl OOH, ycmol4yugoe pazgumue 3K01020-9KOHOMUYECKUX CUCMEM.
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Pecnybnukada KabblridaHFaH XoHe «Xacbhlfl 9SKOHOMUKaHbIH» Hezidai myxblpbiMOamanapb!
MeH HopmarapblH icke acbipyObl peanameHmmelmiH Memnekemmik 6ar0aprnamanapra, 3aHHa-
MarbIK akmirniep MeH epexernepae Wwory Xypaisy, coHoali-aK ocbl canadarbl Ka3ipai 3amaHFbl
3epmmeynepdiH xaul-KyliH manday HeeidiHOe onapobiH KazaKkcmaHHbIH 9KO/I02USbIK-3KOHOMU-
KarblK XyuenepiHiH OpHbIKMbI OamybiHOarbl peni HeeizdeneeH. Anbic wem endep MeH Kepuwinec
memnekemmepodeei eHaisiny maxipubeci, coHdali-ak onapdarbl XaHapmbiramsiH xaHe bana-
Mmarbl sHepeusi ke3depi canacbiHOarbl KorndaHbicma bap fbiribIMU 3epmmeynep HomuxxenepiH
mandayra MyMKiHOIK 6epaeH xyuerninikmiH 610K-cxemachl YCbiHbINObI. byHbIH 63i KazakcmaHda
XKeI XoHe KyH 3HepaemukacbiH 00aH api 0ambimyOblH OPbIHObIIbIFbI MEH MuiMOirieiH FblnbIMU
HeeisOeyee, coHOal-aK banamarbl 3Hepausi Ke30epiHiH XaHa mypnepiH enimizde uHOyCcmpusinbIK
Heeiz0e eHai3ydiH MyMKiH ekeHOigiH myxXbipbiMOadsl. KolibinraH macenenepdi wewy ywiH Konda
b6ap depekmepdi canbicmbipmarbl manday adici kKondaHblndbl. KasakcmaHda «>achklsl 3KOHOMU-
KaHbI» OambimyOdarbl xyleni npoyecmepdiH 6acmanybiHbIH He2i3i pemiHdeai enimizde 2004-2014
XKblrndapebl icke acbipbinnFaH BYY 0amy bardapnamanaps! (BY¥YB) xobanapbiHbiH e2xeli-meaxeurni
mandayblHa Ker KeHin 6esiHli. KazakcmaHHbIH 3HepeemukarsiblK cekmopbiHOa 6anamaribl XoHe
JXKaHapmblnamblH 3Hepausi ke3depiH natdanaHyobiH yax0emeciH alikbiHOayda xaHa macindep
YCbIHbINObI, 0n1apObl icke acbipydbiH Kaxkemmi wapmmapsb! alikbiHOanobl.

TYWAIH CO3LEP: «xachifl 3KOHOMUKa», XaHapmbliambiH xoHe 6anamarbl 3Hepaus ke30epi,
G¥¥ xobanapbl, a3K0no2usinblK-9KOHOMUKarbIK XydenepdiH mypakmbl damybl.

THE ROLE OF THE "GREEN ECONOMY" IN THE SUSTAINABLE
DEVELOPMENT OF ECOLOGICAL AND ECONOMIC SYSTEMS OF
KAZAKHSTAN
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Based on the review of state programs, legislative acts and regulations adopted in the
republic and statutory implementations, the basic principles and norms of the introduction of the
concept of "green economy”, as well as the analysis of the state of modern research in this area,
its role in the sustainable development of ecological and economic systems of Kazakhstan are
substantiated. A flowchart of the sequence is proposed, which made it possible to analyze the
experience of implementation, as well as existing scientific developments in the field of renewable
and alternative energy sources in the far abroad and neighboring countries. This made it possible
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to scientifically ground the feasibility and effectiveness of further development of wind and solar
energy in Kazakhstan, as well as the introduction of new types of alternative energy sources on
an industrial basis. When solving the task, the method of comparative analysis of available data is
used. Much attention is paid to the detailed analysis of the projects of the Development Programs
of the UN (UNDP) implemented in the country in 2004-2014, as the basis for the beginning of the
systemic processes of development of the "green economy"” in Kazakhstan. New approaches are
proposed in determining the motivation for the use of alternative and renewable energy sources in
the energy sector of Kazakhstan, the necessary conditions for their implementation are determined.

KEY WORDS: "green economy", renewable and alternative energy sources, UN projects,
sustainable development of ecological and economic systems.

HaJM3 3apyOeKHBIX HCTOYHHKOB HAyYHOH MH(POPMAIMH TTOKa3aJl PACTYIIYIO POIIb

1 B&KHOCTh PAllMOHAJIBHOTO MCIOIb30BAHUSI IPUPOIHBIX SHEPrOPECypPCOB KaK

OJTHOTO U3 KJIFOUEBBIX AIEMEHTOB IKOJIOT0-9KOHOMUYECKUX CHCTEM B yCTOHYNBOM
pocte skoHOMHEKH [1-3]. B mobanu3aiuu gjaHHOTO Mpoiiecca 0co00e MECTO 3aHUMAIOT
Takue opranuzanuy, kak Esponetickuii Coro3 (EC), a Takke apyrue MUpOBBIE HHCTUTYTHI
obmectBeHHoro nBrkeHus [1]. OgHa u3 KimodeBbIX 3a1a4 EC — 3T0 mepexom K TOTHOM
JnexapOooHu3aunu 3koHOMUKH K 2050 romy. B paMkax 3Toil cTpaTternueckoil KOHICTIIUH
1eJb Pa3BUTHS BO30OHOBIISIEMON SHEPTeTHKH UTPAET KIFOYEBYIO POJIb.

Heo0xonuMo oTMETHTE, YTO JeKapOOHHU3AIUS B YCIOBUSX MPOJOIIKAIOIIETOCS TII0-
0aJIbHOTO IOTEIICHHUS U YBEJIIMUEHHsI BEIOPOCOB IIAPHUKOBBIX Ia30B TPEOYET yCKOPEHUS
100aJIBHBIX TEMIIOB TTOBBILICHUS SHEPro3()(HEKTUBHOCTU U YCTOWUYHNBOTO UCIIONB30BAHMS
SHepruu. B aToM ci10KHOM Ipolecce BaKHYIO POJIb TaKKe UTpaeT IPUMEHEHHEe TOBe-
JIEHYEeCKOTO aHaJIM3a B Pa3BUBAIOIINXCS CTpaHax, B TOM uncie u asa Kazaxcrana, riae
B OyAyIlIeM CIpOC Ha YHEPTUIO 3HAUNTENILHO BO3PACTET, @ HOTECHIIMAN JUIsl TOBBILICHUS
sHeprodddexTuBHOCTH OorpomeH [2]. MccienoBanusimu nokazano, yro BUD sBusiercs
BOIIPOCOM KaK 9KOHOMHYECKHM, TaK U MMOJUTHIECKUM, YTO HY)KHO YUUTHIBAaTh MpU Qop-
MHUPOBAaHUH CTPATETUH PA3BUTHS PETHOHOB [3].

IIpunsTas B 2012 r. Crparerusa «Kazaxcran-2050»: HOBbIM MOTUTHYECKUN KypC
cocTosiBIIerocst rocynapctBay (nanee Crparerus-2050) onpeaenuia nepea rocyaap-
CTBOM YETKHE 33aJ]a4i Ha TIOCTPOCHUE YCTOWYNBOH M 3PPEKTUBHON MOJIETIH IKOHOMHUKH,
OCHOBAHHOU Ha TIEPEXOJIC CTPAHBI HA «3EJICHBII MyTh pa3BUTHs [4]. DT0 ObUTO HaYATIOM
IPAaKTHUECKOH peann3alnn «3eJIeHOH S5KOHOMUKNY, KOTOpasi CO BPEMEHEM CTajla OMHUM
U3 JEHCTBEHHBIX HHCTPYMEHTOB PETYIHPOBAHUS YCTONUYNBOCTBIO Pa3BUTHUS SKOJIOT0-3-
KOHOMHYECKOH CHCTEMBI CTPaHBbl, O UYeM CBUJIETEIBCTBYET ITOCYIapCTBEHHBIHN TUIaH Me-
porpusituii «3eneHsiii Kazaxcran», yrBepxaenusiii [IpasutensctBom PK 10 2030 rona.
31O SIBISIETCS. OMHUM M3 BOKHBIX COOBITHH B Aeie peanm3anun Konuenuuu no nepexomy
peciyOIIMKH K «3elieHON SKoHOMUKe» [5—9]. Ee cyTh 3aKiro4aeTcs B OpraHu3aiiu SKOHO-
MUKH TOCYIapCTBa C BBICOKUM YPOBHEM KaueCTBa )KU3HH HACEJICHHsI, OEPEKHBIM U PaLlH-
OHAJILHBIM HCIIOJI30BAaHUEM MIPUPOJIHBIX PECYPCOB B MHTEPECaX HBIHEITHETO U Oy IyIInX
IIOKOJIGHUH B COOTBETCTBHHU € NPUHATHIMU B PK MexayHapoaHBIMU 3K0JIOTHYECKUMU
obs3arenbcTBamu (mpuHIUIBL Pro-ne-Kaneiipo, MoxannecOyprexuii mnan, Jexiapars
Teicsiuenerus u T.4.) [8, 9]. [Ipu 3TOM O’)kumaeTcs, 4To, MO MPOTHO3HBIM pacdeTaM, K 2050
rofly IpeoOpa30BaHus B paMKax «3€JI€HOM SIKOHOMUKIY TI03BOJIAT CTPAHE JIOTIOTHUTETHHO
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yBenuunth BBII Ha 3%, co3nate Oonee 500 Thicsy HOBBIX pabo4ymx MecT, chopMUPOBATH
HOBBIE OTPACIH MPOMBIIUICHHOCTH U CEephl YCIYT, 00ECIIEYUTh ITOBCEMECTHO BBICOKHE
CTaHJAPTHI KaYeCTBa XKHU3HH JIJIs HacelleHus. KpoMe Toro, oxxumaeTcst, 9To 00beM HHBE-
CTHUIHNA, HEOOXOAMMBIH TS TIepexoa Ha «3eJIeHyI0 SKOHOMHUKY», COCTABUT mopsaka 1%
BBII exeronno, yto sxkBuBasnieHTHO 3—4 Miupa gosutapos CLIA B rog.

B 00mmx momxoax mo nepexony K «3eJieHOH SKOHOMHUKEY, KOTOpasi OXBaThIBAET BCE
CTOPOHBI €€ (PPEKTUBHOM pealTi3alluy B )KI3Hb BAXKHOE MECTO YACICHO CEKTOPY Pa3BUTHUS
ANEKTPOIHEPTETUKHU KaK KITIOUEBOMY (akTopy oOecredeHus peciyOnukn HeoOXoauMon
MomHOCTEIO [ 10]. B mokymMeHTe cka3zaHo, 9TO pacTyIIUN B TIEPCIICKTHBE CIIPOC Ha JJICK-
TposHepruro B Kazaxcrane morpedyeT 3HAUUTEIBHOTO CTPOUTENHCTBA HOBBIX MOIITHOCTEH:
11-12 I'BT x 2030 roxy u 32-36 I'BT x 2050 roxy. [Ipnuem, ykazanHbie UG pBI ObLTH
MIPOTHO3MPOBAHBI 0€3 ydyeTa yCTaHOBIEHHBIX MoIHOCTel BID, a Taxke anbTepHATHBHBIX
Y HETPaJAULIMOHHBIX 3al1aCOB YHEPTOHOCUTENCH, T.K. TOT/Ia 3TO HAMIPABICHUE CYUTAIOCH
HecTaOMIbHBIM. OJHAKO MUPOBOM OTBIT Pa3BUTHSI SHEPTOCUCTEM 3a MOCIIEHIE 8 JeT
MTOKA3bIBACT YPE3BBIUANHYIO aKTyallbHOCTh MPUMEHEeHHSI B1D B KauecTBE MOTIOTHATEIh-
HBIX, @ B HEKOTOPBIX OTPACIIAX — KaK OCHOBHBIX HCTOYHHUKOB dHEpTruu. Takas mepcrekTuBa
OpuTa IpeycMoTpeHa nMeHHo B Crparerun-2050.

B kayecTBe OCHOBHBIX (DPAKTOPOB, OT KOTOPHIX B CYIIECTBEHHON Mepe 3aBUCUT pa3-
BUTHUE YHEPTETHYECKOTO CEKTOPa CTPaHbI ObLIN BBIJICJICHBI CIASAYIOIINE BO3MOXKHBIE
CILIEHApUH:

1) ba3oBblii clieHapHii — CIIPOC Ha 3JICKTPOIHEPTHIO B 0a30BOM CIICHApHH, ra3uu-
Kanusg AkMonnHCKo# 1 KaparananmHcKo# 001acTh, COXpaHeHHe TeKYIIUX HU3KUX 1IeH Ha
ra3, 30% 101 anbTEpPHATUBHBIX HCTOYHUKOB B TPOM3BOJCTBE dIeKTpodHeprun B 2050 r;

2) «3eyeHbli» clieHapHii — JOPOTOH ra3: CIpoc Ha AIEKTPOIHEPTHIO TP BHITOJ-
HEHUHU IIeJIeH «3eJICHO SKOHOMUKWY, razudukaiys AKMoauHcKor u KaparanauHckoit
o0nacTH, BEICOKHE IIeHbI Ha Ta3, 50% m0Ms anbTepHaTHBHBIX NICTOYHHKOB B IPOU3BOJICTBE
anexTpodsHepruu B 2050 1;

3) «3eneHblit» CrieHapuil — IEMIeBBINA ra3: CIPOC Ha dJIEKTPOIHEPTHIO TIPH BEITION -
HEHUU TeJeH «3eJIeHON SKOHOMHUKMY, Tazudukamnmsi AKMOINHCKOH, KaparananHcko,
[aBmogapckoit 1 BOCTOUHBIX 00sacTel, HU3KKE [IeHBI Ha Ta3, 50% 10 allbTepHATUBHBIX
HCTOYHUKOB B IIPOU3BOACTBE 31eKTposuepruu B 2050 1.

AHanu3 BbIII€yKa3aHHBIX BAPUAHTOB MOJAEIHUPOBAHNUS MPOIECcCa CBUETENLCTBYET
0 BBICOKOW POJIH «3€JI€HOM SKOHOMUKI». JTO MOATBEPKIACT TAKXKE U CIIETYIOIINE HEKO-
TOpBIE IPOTHO3UPYEMBIC TToKa3aTen [4]:

- OXKHUIACTCS, 9TO CPEHSS CTOMMOCTh TIPOMU3BOJICTBA AIIEKTPOIHEPTUN BO3PACTET
npumepHo Basoe k 2030 1. u BTpoe k 2050 1. o cpaBHEeHHUIO ¢ ypoBHEM 2012 I, TOCTUTHYB
7-9 tenre/xkBtu B 2030 roxy u 10-14 Tenre/kBtu B 2050 roay;

- 00IIMe UHBECTHIIUU, B TOM YHUCJIC MEPHI 110 TIOBBIIICHUIO YHEPro3PPEKTUBHOCTH,
MOJICPHU3AIHIO, TIBUIETa3004UCTHOE 000PYI0BAHUE, CTPOUTEIHCTBO HOBBIX MOIITHOCTEH
1 cozmanue nHGpacTpyKTypshl, cocTaBsaT 40-55 mupa. momrapos CIIA k 2030 1. 1 90-130
mipa. nojutapoB CHIA k 2050 rogy B 3aBUCMMOCTH OT CLICHAPUS M ABOJIOLIMN TEXHOJIOTHIA
MIPOU3BOJICTBA AIIEKTPOIHEPTHUH;

- 00BEM UEKTPOIHEPTHUH, TIPOU3BOIUMON YTOILHBIMU CTAHIIUSIMHE, OCTAHETCS IPUMEP-
HO Ha cerofusmHeM yposHe 10 2030 roga Bo Bcex cueHapusx: 60-75 TBT-u B 2030 roxy
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no cpaBHeHuto ¢ 70 TBt-4 B 2012 . O6beM rogoBoro notpedieHunst yrist 3HePreTHIECKIM
CEKTOPOM HE3HAUYUTEIbHO cokparutcs A0 40-50 maH. ToHH B 2030 T. 110 CPaBHEHHIO C
ypoBHeM 2012 1., T.e. 6osee 50 MIIH. TOHH B OCHOBHOM H3-3a MOBBIICHUS 9P PEKTUBHOCTH
MOJIEPHU3UPOBAHHBIX M HOBBIX YTOJIBHBIX 3JEKTPOCTAHIINMN;

- 107151 aTOMHOM 3HEPreTHKH BO BCEX CLIEHAPHAX COCTABUT MPUMEPHO 7-8% OT 00111ero
o0bema Mpou3BOAMMOI diekTpodHepruu kak B 2030 r., Tak u B 2050 ;

- HECMOTPSI Ha IBYKPATHBIM POCT MPOMU3BOJICTBA 3IEKTPOIHEPTHH, 00BEM BBIOPOCOB
CO2 "e3HaYUTEIHHO COKpaTUTCA ¢ 90 MUIITMOHOB TOHH B IOl 0 75-85 MUJIJIMOHOB TOHH
B roa k 2030 1., B OCHOBHOM M3-3a pPa3BUTHS aTOMHOM, aTbTEPHATHBHON YHEPTETHKH U
YBEJIUYEHHS J0JIU Ta3a B CTPYKTYpPE MPOU3BOJCTBA 3JIEKTPOIHEPTUH.

[Ipu 3TOM, yuuThIBas nepcrekTuBy BHeApeHnss BUD B sneprocucreme cTpaHsl, 6bu1a
IIOCTABJICHA 3a/1a4a — HayaTh CTPOUTENILCTBO BETPSHBIX U COJHEUHBIX JIEKTPOCTAHIINN
(BOC n COC co0TBETCTBEHHO) C JOCTHKEHHEM HX J0JH B 0011eM 00beMe IPON3BOACTBA
SHEPTHUH T10 CIEAYIONINM MOKa3aTemsIM:

- 3% nomu BOC u COC B 0011eM 00beMe MPOr3BOJICTBA AeKkTposHeprun K 2020 r;

- 10% nmomu BOC u COC B 0011eM 00beMe Mpor3BoACTBa AekTpo3neprun kK 2030 r.;
nepexo K moJHoMacrabnoMy BHeApenuto BV nocie nocTkeHnss uMu IpUEMIIEMOTO
YPOBHSI KOHKYPEHTOCTIOCOOHOCTH TI0 CPABHEHHIO C TP IUIIMOHHBIMU UCTOYHUKAMH, YTO
oxumaetcs B iepuoa Mexxay 2020 u 2030 rr;

- 50% nonu BOC n COC B 061mem o0beMe Ipon3BoACTBa deKTposHeprun K 2050 r.

Kak BHJTHO U3 BBIIICNIPUBEICHHBIX IPUMEPOB, YUYUTHIBAS HMCIOLIMICS TOTESHIIHAT
KazaxcTana no BeTpOBbIM, COJIHEYHBIM U JPYTHM BHIaM SHEPrOPECYpPCOB B CTPaHE NpH-
naetcst OoIpIoe 3HaueHe npuMeHenuo BU3 B o0mem o0beMe pon3BOACTBA DICKTPO-
SHEPTUH, YTO ONPENEIIsieT aKTyaIbHOCTh JaHHOM ITPOOIEMBI.

[Ipoananu3upyem coBpeMeHHOE cocTosiHIE pa3BuTusi BID, a Taxke anbrepHaTHB-
HBIX M HETPAJUIIMOHHBIX TEXHOJIOTHI COBEPIIIEHCTBOBAHMS YHEPTOCUCTEMBI B 3apy0ek-
HBIX CTpaHax, B IOCTCOBETCKUX rOCYyIapcTBax, B T.4. U B PK, rae Mmetoauky nzyueHus
TIpeJuIaraeM peasn3oBarh MO CIEAYIONIEH cxeMe MOoCeI0BaTeIbHBIX B3aUMOCBSI3aHHBIX
MOJICHCTEM (pucyHok 1).

B 2009 no 3aka3y Knacrepuoro 6topo FOHECKO B 1. Ayimarsl rpyIimnoi Hamuo-
HJIBHBIX 3KCHEPTOB ObUI MOATOTOBJIEH 0030p AJIsl OCBEIIEHUS CUTYAIUH 110 TEKYLIEMY
COCTOSTHUIO JIe ¥ epcriekTuBaM npumenenust BUD B PecnyOnuke Kazaxcran, Keiprei-
3ckoit PecmyOnuke, PecryOnuke Tamkukuctan u PecniyOnmke Y30ekucTan Ha OCHOBE
AQHKETHPOBAHMUS 3aMHTEPECOBAHHBIX CTOPOH, U3YUEHHS JOKYMEHTOB MEKIYHAPOIHBIX
MPOEKTOB M APYTHX OTKPBITHIX JTUTEPATYPHBIX HCTOUHHKOB.

B paborte [11] 65110 TIpeacTaBICHO MOJIOKEHUE JIET 0 UCTIONb30Banuio BUS B cTpa-
Hax Llentpanbhoii Azuu (LLA). bpuin uccnenoBaHbl He CTOJIBKO TEXHUUECKHUIA TOTEHIIUAI
ctpan LA B o6nactu pazsutus BUD, ckoipko mposicHeHa O3NS 3aMHTEPECOBAHHBIX
CTOPOH B UX Pa3BUTHH U TOTOBHOCTbH X K IPOBEICHUIO IPUEMIIEMOM 9KOJIOT0-3KOHO-
MUYECKOH monuTuky. [Ipu3HaBas ToT Qakt, 4TO KBAIM(PHUINPOBAHHBIC KaIPHI SBISIOTCS
Ba)KHBIM 3JIEMEHTOM B JIeJIe BHEAPEHHUS U IIepeiaul HOBBIX TEXHOJIOIHI CO CTOPOHBI
FOHECKO 65112 mocTapieHa 3a/1a4a OLEHUTh TOTPEOHOCTH CTPaH B MOJYYSHUH HOBBIX
3HAHUH, HEOOXOMUMBIX IIJIST Pa3BUTHS HCIIOIB30BaHus B B pernonax u Takum odpa-
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METO/HKA AHAJIH3A PA3BHTHA «3EJIEHOH
9KOHOMHMKH» (33) B PECITYBJIMKE KA3AXCTAH

v

1. O030p = aHATH3 rOoCyAapCTBeHHBIX JOKYMEHTOB H
3aKOHOJATeIbHBIX 0CHOB pa3BHTHA B Kazaxcranme 3D

v

2. YuacTHe B pa3sBHTHH 3D Me:RIYHAPOIHBIX HHCTHTYTOB
B 00,1aCTH OXpaHbI OKPY’RAOIIeH Cpeabl

v

3. OG30p JocTHKREHHAH Y4eHbIX JaIbHEr0 H OTH/KHEr0
3apy0e:Kbsl B 00.1aCTH a/IbTEPHATHBHBIX H BO300HOB.ISIEMBbIX
HcTOYHHKOB 3Heprun (ABHD). IlpropaTeThI

v

4. Asanns qocTr:keHHH yuenbix Kazaxcrana B o01acTa
ABHD. IlepcneKTHBHBIE 00.,1aCTH Pa3BHTHS
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5. Pa3spaGoTka MOTHBAIIHH H HeOOXOAHMBIX YC/I0BHH
npaMeHenHst ABHD ¢ yueToM npHOpHTETOB

PucyHok 1 - K meToguke aHanusa coctosiHusi npumeHeHust BUD B 3apy6exHbIx rocygapcTeax
n Pecny6nuke KasaxcraH
(6rok-cxema nocrnedogameribHOCMU aHasnu3a npedroxeHa asmopamu cmambl)

30M MPOSICHUTD, KAKUE TPEHUHTH, 00yJaroIue NporpaMMbl 0C000 HEOOXOAMMBI JIsl UX
MIPOABMKEHUSI B PETHOHAX.

Pazsutie BUD B cTpane oOycriaBnnBaeTcs HATMYMEM 3HAYUTEFHOTO MTOTEHIIMANA
JTAHHBIX UCTOYHHUKOB, YTO JIETAET 3TOT CEKTOP MEPCIEKTUBHBIM U WHBECTUIIMOHHO-TIPU-
BJICKATEJIbHBIM HAIIPABJIEHUEM Pa3BUTHsI 3HEPreTUuecKoil cdepsl B peciryomnuke. 1o
MHEHUIO 9KCIIEPTOB, 1151 TeppuTopuu Kazaxcrana HanOoee epCreKTUBHbI CIICAYIOLIIE
Bunsl BUD [12]:

- BETPOIHEPreTHKa;

- MaJIbl€ THIPOAIEKTPOCTAHIINY;

- COJIHEUHbIE YCTAHOBKH JUIsl IPOM3BOJICTBA TEIJIOBOM U 3JIEKTPUUECKON IHEPIUU;

- HCIIOJIb30BaHNE YHEPTUH MOJ3EMHBIX BOA U T.1I.

B cootBercTBUE ¢ TocymapcTBeHHOI [Iporpammoii mo popcrupoBaHHOMY UHITyCTPH-
aJIbHO-MHHOBAIIMOHHOMY pa3BuTHIO PecryOnuku KazaxcTan nepcrneKTuBHBIMU paiioHaMu
JUTSL pa3BUTHS BETPOIHEPIETUKH SIBISIIOTCSL ATTMaTHHCKas!, AKMOJIMHCKas1, XKamObuickas,
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3anagno-Kazaxcranckas, Ateipayckas 1 MaHrucrayckast 001acTi ¥ IpyTryue PerHoHBI.
OpHako, HECMOTPS Ha HaJU4ME pa3BeJlaHHOTO 3araca BeTposHepropecypcos, B PK He
BCE PETHOHKI 33JICHCTBOBAHBI B IPUMEHEHHUH Bo3MoxkHOCTeH BUD. Ilo nanueiM Kazax-
CTAHCKOU ACCOITMAITNN COJTHEUHOM dHEepreTHkH mpu MunmucTepcTBe 3HepreTukn PK,
2020 r. cymmapHasi MOIIHOCTb BceX BUAOB BID, npuMeHsieMbIX B cTpaHe, 0/DKHA ObuIa
noctudb 10 1655 MBT ot noctpoennsix 108 00bekTOB (pucyHox 2).

PA3BUTUE BO3OBHOBJIAEMDbIX C) Stvrerman

- PECNYB/IUKN

NCTOYHMNKOB SHEPTN P oAl

2018 ron 2019 ron 2020 ron

| ) | ;‘ Yoy |
o 9 o

obvekmos 0b6vekmos

1050,1 MBT 1655 MBT
CYMMAPHAA ' CYMMAPHAA

MOLWHOCTb MOLLIHOCTb

PucyHok 2 — CymMMapHasi MOLLHOCTb, BblpabaTbiBaeMasi 3a cyeT BHegpeHusi BUD 3a 2018-2020 rr.
(OaHHbIe nony4eHsb! U3 pecypcos KazaxcmaHckol Accoyuayuu CoTHeYHOU 3Hep2emuKu
npu MuHucmepcmee aHepeemuku PK)

Crnemyer OTMETHTB, 4TO Ipolecc paccMarpuBanus BUD, a Takke anbTrepHaTHBHBIX
Y HETPAIUIIMOHHBIX TEXHOJIOTHH KaK IEPCIIEKTUBHO BO3MOXKHBIX HCTOYHUKOB TIPOU3BOI-
ctBa sHepruu B Kazaxcrane ObUT HauaT ropasno paHbiie, HaunHas ¢ 1996 1. Baxknas posb
B JAaHHOM TIpOIIecce OTBeleHa HHCTUTyTaM BceMupHoi Oprannzannn OObeTuHEHHBIX
Hauuu (OOH). O6 3ToM cBHAETENbCTBYET akTHBHOE yuactue nporpamm OOH B pazsutun
BUDS B Cpenneit Azuu, B ToM uncie u B Kazaxcraue.

[Ipoananu3upyeM OCHOBHBIC MEPOTIPUSITHSI, TPOBEICHHBIC C Y4aCTUEM UHCTUTYTOB
OOH B nensix peanu3anuy B peciryOoinuke mporpaMm BHeapeHus BUD.

3a To/ibl HE3aBUCHMOCTH B pECITyOITMKe ObLITH IPUHSATHI PSIJT MEP M TOCYIAPCTBEHHBIX
MpOrpamm, B KOTOPBIX OTPaKEHBI 3aKOHO/IaTeNIbHBIE OCHOBBI UCTIONH30BAHHUS BO3OOHOB-
JISIEMBIX dHEpreTHYecKux pecypcos [11, 13].

[TepBBIM 3aKOHO/IATENILHBIM aKTOM B JJAHHOM HarpasieHuu 0bu1o [locTaHoBIeHNE
IIpaButennctBa PK ot 19 anpensa 1996 roga Ne 474 «O mepax mo peanuzaluu dHEp-
rocOeperatonieii monuTHkU B Pecrryonuke Kazaxcrany, riae 0003Ha4eHO, 4TO OJHUM U3
MIEPBOOYEPEIHBIX Mep 10 peanu3aruu [IporpamMmbl aHeprocoepekeHus spisieTcs (1.3)
— pa3paboTKa Mep IO MMOIEPIKKE XO3IUCTBYIOMINX CyObEKTOB, OCYIIECTBISIONIIX MEPO-
MIPHUSATHS TI0 YHEPTOCOEPEKEHUIO ¥ BHEPEHUIO HETPAIUIIMOHHBIX NCTOYHUKOB SHEPTUHI
¢ oOpa3oBaHUEM IIEJIEBOTO (POH/IA IHEPrOCOSPEIKEHUS U BHEAPEHUS HETPATUITUOHHBIX
MCTOYHUKOB dHEepruu. Bo ucnonuenue pazpaboraHHbIx Mep MUHHCTEPCTBOM YHEPIETH-
KW ¥ IpUPOIHBIX pecypcoB PK B cBoe Bpemst Obutn m3nansl mpukasel: Ne6 ot 18.03.97 .
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«O BOBJIICUCHUH B dHEProdaIaHc BO30OHOBIsIEMbIX dHEpropecypcon» u Nel4 ot 12.01.00
I. «O co3nanuu pabodei TpyIbl O Pa3BUTHIO OTEUECTBEHHOM BeTpo3HepreTukm» [10].

B crnenyromem rocymapctBeHHOM AoKyMeHTe (3akoH «O0 dHEProcOepe)KeHUI» OT
25.12.97 . Ne210-I) mano onpenenenne BID kak HCTOYHHKAM MTOCTOSHHO CYIIECTBYIOIINX
WY TIEPUOIMYECKI BOSHUKAIOLINX B OKpY»Karolel cpene norokos CoiHIa, BeTpa, Tera
3emiu, Ouomaccsl U pek [13]. Ha ocnoBannu gannoro 3akoHa MUHUCTEPCTBOM 3HEP-
reTUKH, nHAycTpun U Toprosiau PK 0bu1 n3gan npukas ot 21.10.98r. «O06 opranuzanun
peammnzanuu 3akona PecrryOmuku Kazaxcran «O0 sHeprocOepeskeHUN» Il OCBOCHUS
BO300HOBIISIEMBIX HCTOYHUKOB PHEPTUN U TIPAKTUYECKON pearn3alii JaHHOTO 3aKOoHa.
bbia co3nana BeOMCTBEHHAs! KOMUCCHS 110 peaii3aliiy SHeprocoeperaromieil HoINTHKHY,
rae pyHKUMHU BOBIIeUEHHUs B sHeprodananc PecnyOnuku Kazaxcran Bo300HOBIISIEMbIX
pecypcoB ObLIHM BO3JIOKEHBI Ha MHCTUTYT «Ka3zcenpanepronpoext [13].

CrenyromuM HOPMaTUBHO-TIPABOBBIM akToM siBisiercst [locranoBnenue IIpaButens-
ctBa PK ot 09.04.991. Ne 384 «O mporpamme pa3BUTHS dIEKTpodHepreTuru 10 2030
ronay. 3aKoH OBIT HAIpaBJICH HA PEIICHUE YKOJIOTHIEeCKO# mpobiaeMbl KazaxcraHna u TecHO
CBSI3aHO C MCIOJIb30BAHUEM BO30OHOBIIIEMbIX SHEPIeTHYECKUX PECYPCOB, T.K. UX IIOTEH-
uan (TMIpO3HEPTHsl, BETPOBasl M COJTHEUHAsS SHEPTHs U 1Ip.) BecbMa 3HauuTeseH [13].

B mesnsix BBIMOTHEHUST MEXKLyHAPOIHBIX 00s13aTeNbCTB, NPUHATHIX KazaxcranoMm mo
Pamounoii Konsenunn OOH 06 n3menennu knumara, [IpasurensctBom PK 25 aBrycra
2003 rona 6su10 M3nano [locranosnenue 3a Ne857 «O pa3BuTum BeTpodnepreTukmny. Co-
m1acHo 1aHHoMy [loctaHoBIEHHIO OBUTO OOOPEHO MPOEKTHOE TPEIOKEHNE PeaTH3auu
B ctpane [Iporpammer passutust OOH (ITPOOH) I'mo6ansHOTO 3K0ONMOTHYECKOTO (hOHIa
(I'D®) «Yckopenue pa3BuTHs BETpodHEpreTuky B Kazaxcraney, a Takke MpeUIoKeHIE
10 CTpOUTENbCTBY MHIIOTHOM BOC MomHocThI0 5 MBT B paiione JlKyHrapckux BopoT
(AnmMatuHcKast 001acTh) Mpu y4acTuu 1 punancoBoit nopaepxkke [IPOOH/I'D®. Munu-
CTEPCTBY SHEPTETUKH M MHHEPabHBIX pecypcoB PK kak ynomHoMo4eHHOMY opraHy ObLIO
MOPYYEHO PACCMOTPETh M MPUHATH PEIICHUE O PeaIn3alii IPOEKTa, PEIIUTh BOIIPOC
noAxtodeHust mwioTHo BOC K nelicTBYIOINM 3IEKTPUYECKUM CETSIM U IIPUBIICUCHUS
BHEOIOKETHBIX CPEICTB B cyMMe 24 MJTH TeHre Kak Bkiaa Kazaxcrana B pa3paboTky
[IporpaMmbl pa3BUTHsI BETPOIHEPTETUKU.

MokHO cka3aTh, UTO UMEHHO ¢ MOMeHTa peanu3aiuu npoekros OOH B nepuon ¢
2004 r. mo 2014 1. ObUIM TOCTUTHYTHI 3HAUUTEIBHBIC PE3YAbTAThI 10 TpUMeHeHHI0 BUD
JUTSL yCUJIGHUSI HEpreTHdeckoro noreHnuana Kasaxcrana.

B paborax 3apy0exHbIX HcciaenoBareneii [ 14—16] momydeHsl pe3yasTaThl YUCICHHOTO
MOJIEITUPOBAHNS M ONTUMHU3ALMHY [1ap BETPSHBIX TypOUH C BEPTUKAJIBHOM OCBIO, HOBBIC
MOAXO/IbI K MPOEKTUPOBAHUIO MX HECYIIUX SJIEMEHTOB, 8 MIMEHHO METAJUIMYECKUX KOH-
CTPYKLHUH MaT4. JTO MO3BOJIMIIO ABTOPAM MPEATIOKUTD Pa3IMIHble BAPUAHTHI KOHCTPYKLIUH
BDY, xoropsie a3hexTHBHO cpabaThiBatoT npu J1F000M HAMPaBICHUH CKOPOCTH BETPA.

B pabore [17] 00cy»x1ar0Tcsi BOIPOCH 3KOHOMUYECCKHUX TTOCIICACTBUMN MPOABHIKCHHUS
B I'epmannm nmpoektoB mo BMD. Kak u3BecTHO, 3a TocneaHee AecaTmieTne [ epmanus
pacimpuiia Iponu3BOJACTBO SHEPTUU U3 BO30OHOBISIEMBIX HCTOUHHKOB 34 CUET KPYITHBIX
cyocunuii. OqHAKO YUUTHIBAsA, YTO JAHHBIN MPOLECC SBISIETCS OYEHb JOPOrOCTOSIINM
W3-32 YCTAHOBJICHHBIX B CTPAHE BBICOKHX LIEH Ha 3JIEKTPOIHEPTHUI0, KOTOPHIE BHI3BIBAIOT
OIaceHusi, aBTOpaMHM JO0MyCKaeTCsl BO3MOKHOCTh BHeipeHuss BUD npenmyiiiecTBeHHO B
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OeIHBIX TOMOXO03sHCTBaX. MaTeMaTHKO-CTaTHCTUYECKOE MOJICITMPOBAHUE U PETPECCH-
OHHBIN aHAJIN3 BBIYMCIICHHBIX JAHHBIX TIO3BOJIMIIM aBTOPaM CZeNlaTh BBIBOJ O TOM, UTO
peanu3anuy BMID MoryT ObITh CMSTYEHBI H3BICKAHHEM aJIETEPHATHBHBIX MEXaHU3MOB
(brHAHCUPOBAHMSI CYOCHITUT.

B pabore [18] mporHo3upyeTcs MepcrneKTHBBI KOMITJIEKCHOTO TIPUMEHEHHUSI pa3-
JUYHBIX BUIOB BUD nyteM nx ruGpuansanuu, 4To SBISETCS OOJHUM U3 aKTyaJlbHbBIX
HaTpaBIeHUH B JaHHOH 00aacTu. PaboTa ruOpUAHBIX UCTOUHUKOB SHEPTHMH OCHOBaHA
Ha B3aUMOJIONIOJIHSIEMOCTH BO30OHOBIISIEMBIX HCTOUHHKOB, HAIIPHMED, BETPO-COTHEUHOM,
TUAPO-COIHEYHOM, TUAPO-COITHEYHO-BETPOBOM U T.II.

Wnes rubpuan3anuy Halga MMPOKYO MOAAEPKKY 33 CUET BO3MOXKHOCTHU TOCTHYb
CHHEPreTH4YecKoro 3pQexra B KOHKPETHOM cilydae, NPy HaydHO 0O0CHOBAaHHOM pa-
LUOHAJILHOM N0A00pE B3aMMOIOMOIHIEMbIX HCTOYHUKOB. Tak, B padore [19] aBToph!
CMOZICIMPOBAIH U ONTUMU3UPOBAIN NTapaMeTpbl BO30OHOBIISIEMON THOPUAHOM SHEPTO-
CHCTEMBI, COCTOSIIIEH M3 COMTHEUHBIX (POTOITEKTPUUECKHIX HIEMEHTOB, BETPSHBIX TYpPOHH,
npeoOpaszoBarenel 1 aKKyMyJISITOPHON CUCTeMBbl HakoIrIeHUs sHeprun. Co3maHHas UM
MMUTALHOHHAs MOJEb II03BOJISIET IPOAHAIN3UPOBATh pa3Mep, ONTUMHU3UPOBATh 3aTpa-
THI U TAKUM 00pa30M ITOCTPOUTH CTPATETHIO YIIPABICHHUS 'MOPUIHON YHEPTETUUECKON
cucteMoil. B paboTe onpezeneHa onTUMalibHasi apXUTEKTypa CUCTEMBI IIPOM3BOICTBA
AIIEKTPOIHEPTHH U3 BO3OOHOBIISIEMBIX HCTOYHUKOB JJISl OAHOTO U3 KPYMHEHIINX Mera-
nonucoB KaHazpl, ropojia CTONMYHOTO 3HaYeHust Bukropus.

B pabore [20] ananu3upoBaHbl CHUMKH CITYTHHUKOBBIX JTaHHBIX MERRA-2, uT00BI
CPaBHUTh U IPUMEHUTH UX IIPU MOJEIMPOBAHUHU HA Pa3HbIX BHICOTAX BO3MYIIHOTO I10TO-
Ka B pa3lM4HbIX pernoHax bonusun. Pe3ynbraTsl ObliM MOTydeHBI IPH CKOPOCTH BETPa
Ha Pa3HBIX yyacTKax, KOTopblil BapsupoBaiicsa oT 0,90 no 1,09, n neprogamMu BEICOKUX
CKOpOCTEl BeTpa, KOTOPbIE UMEIOT MECTO B TaHHOW 30He. M3 TaHHOTrO nprMepa MOKHO
MPOCIEeNTh NePCIEKTUBBI IPUMEHEHNST KOCMUUYECKHUX TEXHOJIOTHH U TUCTAaHIIMOHHOTO
3oHaupoBanus 3emn (/[33) B ynpaBiaeHUN MIPOIIECCOM OCBOCHHS TEXHOJIOTHH TIPUMeE-
Henus BUD.

HexoTopsie pe3ynbrarsl 3apyOeKHBIX HCCIIE0BaTeNeH MpeAcTaBIsioT co0oil pabo-
ThI KOHIICTITYaJIbHO-0030PHOTO XapaKTepa v NOCBAIICHBI OHU MOJUTUYECKUM BOIIPOCaM
BHeApeHus B, a NMEHHO K KpUTHKE B3aHMOCBSA3H MEKy KOHIIEHTPUPOBAHHOM MITH
pacrpe/iesiecHHON BO300OHOBIISIEMOM SHEPTUeH 1 MOMUTHYESCKOH BiIacThio. VccnenoBarenu
paccMaTpHUBArOT Mpolece nepexoaa kK BHUD B kauecTBe MOMUTHIESCKOTO MPOTUBOCTOSHUS,
€ yCUIus 10 IIepexoy OT MCKOIIaeMOoro TOILIMBA U JeKapOoHu3aLuu o0iecTsa He OyayT
s dexkTuBHBIMU O€3 AecTadNMIN3aNK JOMUHUPYIOIINX CHCTEM SHEPIeTHIECKON BIACTH
[21]. Takum 0Opa3zoM, aBTOpaMU cJieliaHa MOIBITKA 110 IIOMCKY CIIOCOO0B peopraHu3aIuu
pacnpeneIeHHbIX TOTOKOB SHEPTUHU B arperipoOBaHHbIE U KOHLIEHTPUPOBAHHBIE 3aMachl
9HEPTUU U Apyrue GOPMbI MOTUTUIECKON BIACTH.

Kak n3BecTHO, OIHUM M3 HEMAIOBAXHBIX (DAKTOPOB SIBIISICTCS MTPABUIBHBIN BEIOOD
MeCTa AJIsl yCTAaHOBKU TEXHUYECKUX CPEICTB SIBISIOINUMUcs oobekramu BUD, T.k. o
3TOTO 3aBHCHUT, HACKOJIBKO POAOIKUTENBHO U 3()h(HEKTUBHO MOKHO OyZIEeT UCTIONb30BaTh
MIPUPOIHBIE UCTOYHUKHU 3HEPTHUH. [IprdeM, 3T0 OTHOCHTCS HE TOJIBKO K BETPOYCTAHOBKAM,
HO U ApyruM BujaaM cucteMbl BUO, Hanpumep, conmHedHbIM ycTaHOBKaM. B nanHOM
HaIpaBJIeHUH aKTyaJeH BOIPOC ONTUMAIHHOIO UCIIOIB30BAHUS COTHEUHOM 3HEPTHUH B
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XOJIMHCTON WJI TOPHOW MECTHOCTH, IJI€ 3HAHKME KOJINYECTBA U IPOJOIKHUTEIBHOCTH COJI-
HEYHOM pajialiiy B rpezesiax JaHHOW TOorpauecKoil MECTHOCTH CUUTACTCS BAKHBIM.
3TO CBsI3aHO C TEM, 4TO, KaK IMPaBUIIO, JaHHBIE O COJIHEYHON paJMalliil HEJOCTYITHBI [T
OOJNBITUHCTBA TOPHBIX TEPPUTOPHI H3-32 UX TIEPECCUCHHON MECTHOCTH. FIMEHHO B IeTsIX
o0ecriedueHnst JaHHBIMH O COTHEYHOH paIialluyl TOpPHBIE PaiOHBI, T7Ie OyIyT YCTaHOBIICHBI
CDC, Obua nocaeHa padota [22], rae NpUMEHSIETCs OMH U3 albTePHATUBHBIX Me-
TOIOB, Takol Kak anroput™m Hemispherical Viewshed, B koTopoM npocTpaHCTBEHHBIE U
BpEMEHHbIE N3MEHEHUSI PaJIMalliy BEIYUCIISIOTCS C YyYETOM BBICOTHI, YKJIIOHA M TOIOJIOTHH
MECTHOCTH. DTOT aJITOPUTM HCIIOIB30BAJICS ISl OLEHKH M MOJICTHPOBAHUS COITHETHOM
panuanuu B rope Ilapay B Kepmaniaxe.

B nocnegnee Bpems cTall MpUMEHSATHCS MUKPOCAUTHHT T 9P(HEeKTHBHOTO UC-
MOJIb30BaHUSI Ha3eMHBIX U MPpUOpexxkHbIXx BOC, KOTOphIE MOTYT OBITH YCTAHOBJICHBI B
ABTOHOMHBIX 30HaX, MPEACTABISIONIMX co00i ocTpoBa. K mpumepy, B pailone Ananap
Cramb6yna (ITpuHIieBsl ocTpoBa) Oblila aHAIM3UPOBAHA BEIPA0OTKA SHEPTUH, CPABHEHBI
3HAYCHUS CKOpocTH BeTpa Mexkay 2017 u 2019 rT. Ha OCHOBAaHWH MOTYYCHHBIX JaHHBIX OT
METEOpOJIOTHUECKOH cTannmu brotokama u cTanmuu Oyl Amanapa COOTBETCTBEHHO. DTO
TTO3BOJIMIIO OTIPENIEITNTh aBTOPaM JTAHHOUW pa3pabOTKU OMPEEUTh PeaTbHYIO MOTPeo-
HOCTh OCTPOBA B 3JIEKTPOIHEPTUHU, KOTOPAst MOXKET OBITh ynoBieTBopeHa 93,3% 3a cuet
Mopckux BOC, 1 4to, mMpou3BOACTBO 3IEKTPOIHEPTHH U3 OCTPOBHBIX BUD obecneunt
HMHBECTOPY IKOHOMHUYECKYIO BhIrofy [23].

HWccnenoBanus, peanusyeMbie B MUPOBOM HAyYHOM MPOCTPAHCTBE, KaK MPaBUIIO, OKa-
3BIBAIOT COOTBETCTBYIOIINE BIUSAHNS HA (POPMHUPOBAHUE TUHON KOHIIETIINI B pearn3anii
TeX WJIM WHBIX UJIEH, 9TO HECOMHEHHO OTPAKAIOTCS TAKKe U B IPYTHX TOCYapCTBaX.

B cocennux rocynapctBax mOCTCOBETCKOIO IMIPOCTPAHCTBA, B YaCTHOCTH B Poccun,
benopyccun u Kbipreizctane npoBoauTces LeneHanpasieHHas padora mo BHeapennto BUD,
a TaKkXKe aJIbTePHATUBHBIX U HETPAJAUIIMOHHBIX TEXHOJIOTHI MPOU3BOJCTBA IHEPTUH, KOTO-
pBI€ PETYIHUPYIOTCS TOCYIAPCTBEHHBIMU M HHBIMA HHCTUTYTAMH, TIOCPEICTBOM 3aKOHOB
Y TIO/I3aKOHHBIX aKTOB, IPABUIAMH U MOJOKeHUH. OHM ABISAIOTCA MHPOPMAIOHHO-aHa-
JUTAYECKOW OCHOBOH TS yCKOPEHHOTO Tiepexonia KasaxcraHa B «3eleHyIo SHEPTeTHKY».

B pabotrax [24, 25] uccienoBaHbl 0COOEHHOCTH «3€JICHOI» YKOHOMHKHU B COBpE-
MEHHBIX PEaHsX, IKOJOTHUYECKUX PoOIeM ycToiunBoro pa3sutus. CrienaHa mornbITKa
OIIEHKH MCTOPWH, COCTOSIHUS U NMEPCIEKTUB Pa3BUTUS MUPOBOM M OTEUECTBEHHO! Be-
Tpo3HepreTuku. IlokazaHpl aTamel pa3BUTHS, POJIb OTEYECTBEHHOU U OTPaCIIEBOM HAYKH,
BO3MOXKHOCTH OT€UECTBEHHOH MTPON3BOJICTBEHHON 0a3bl U IyTH €€ COBEPIIEHCTBOBAHMS
[25]. [IpuMeHeH KOTMYECTBEHHBIN METO/T aHaJIM3a B COYETAHUU C KAY€CTBEHHBIMU Me-
TOJAaMH CUCTEMAaTH3allu1, HHTEPIPETAINH, CPABHEHUS HAyYHOU WH(POpPMAIINH, TIPAKTH-
YECKHUX MaTepHalloB MEXIyHApOIHbBIX OpraHU3aluii. TO MO3BOJINIIO UCCIIE0BATEISIM
MPUUATH K BBIBOJLY, UTO JUIS PEIICHHS SKOJIOTHYECKUX MTPOOIEM yCTOMUUBOTO Pa3BUTHUS
MIPUOPUTETHBIMH JIOJKHBI OBITh: YCHIICHHE POJIN TOCYAapCTBa B Pa3BUTHH «3EIEHOM»
SKOHOMHKI» JIJIs1 COBEPIIIEHCTBOBAHHS ITPABOBHIX MEXAHH3MOB PETYIIMPOBAHUS SKOHO-
MHYECKOTO Pa3BUTHS CTPAHBI B JAHHOM KOHTEKCTE.

Hcrounnkn HayYHBIX HH(POPMAIIUU CBUACTEIHCTBYIOT O IPOBOAUMBIX B Poccun
HCCIIEeI0BAaTENbCKUX padoTax B o0nacTu 6uora3oBoil rexnonorun. Tak, B padote [26]
paccMoTpeHa albTepHaTHBHAS 3aMeHa He()TSIHOTO TOIUTHBA HA a3, MOMy4aeMblid U3 ObITO-
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BBIX U IPOMBIIIJICHHBIX OTXO/IOB, /i€ TepepadoTKa 0TXOJ0B rOPOIOB U MPOMBIIUIEHHBIX
NPEANPHUATHI MTO3BOIUT PEIIUTH TAKKE M SKOJIOTHUECKUE MTPOOICMBL.

B mocnexnee BpeMst 4acTo CTalu TOBOPUTH O TEOTEPMATBHBIX TEXHOIOTHAX KaK OJl-
HOM U3 TIEPCTICKTUBHBIX HAIIPABICHUN abTEPHATHBHOM dHEepreTuku. B padorax [27, 28]
MOJIPOOHO PaCKPBITHI BONPOCH BHeApeHUs B Poccuu sHeprum Betpa u ComnHIla, reoTep-
MaJIbHOM YHEPIHH, a TAKXKE SHEPIUU MaJIbIX BOAHBIX IOTOKOB, IPWJIMBHBIX JIEKTPOCTAH-
L1 ¥ BOJTHOBBIX JIEKTPOYCTAaHOBOK. JlaHbl cBejeHnsI 00 0COOCHHOCTSIX reoTepMalbHBIX
MECTOPOXKJICHUH U (PUBUKO-XUMHUYECKUX CBOMCTBAX re0TEPMaNbHOTO TEIIOHOCHUTEIS.
PaccMoTpeHbl 0COOEHHOCTH M MPEUMYIIECTBa KOHCTPYKIIUU 00pa3ioB POCCUKCKOTO
reoTepMaIbHOTO 000PYIOBAHHUS, BKIIOYAs CEMapaTopsl IPaBUTAIMOHHOTO TIPUHIIAIIA
JIeHCTBUS, TApOBBIe TYPOMHBI C PAa3BUTON CHCTEMOM BHYTPHKAHAIBHOW CeTapaiiy BiIari
U3 IPOTOYHOH YaCTH, CUCTEMBI OXJIAXKICHUS U 3aKa4KH OTPabOTaBIIEro re0TepMaIbHOTO
TeroHocurens [28].

B mponecce npumenenust BUD, ocobenno BOC, yacto Bo3HHKaeT HEOOXOIUMOCTh
MIPOBEICHUS OIICHKH WX BIHMSHHS Ha OCHOBHBIE TTApAMETPhI peXXUMa paboTHI AIIEKTPOd-
HepreTuueckux cucteM (32C). st 3ToTo 11emecoodpa3Ho UCIOIb30BaTh METOBI CTATH-
CTHYeCKoi 00paboTKM OOIBIINX 0a3 TAHHBIX, METOIBI ONITUMH3AITNH, & TAK)KE YHCICHHBIE
MmeTonsl [29]. B nanHoii pabore aBropamu pa3zpadoTaH METOA, MO3BOJISIOIINI BEIOpATh
Haubosiee pauroHanbHbIe Y316l DDC Mpu NOMOIIY BBISBICHHBIX KPUTEPHEB Ha dTAre
MIPOEKTHPOBAHMS MIPU ONPE/IETICHUN MECT YCTAaHOBKH BETPOBBIX AJIEKTpOCTaHIMNA. Takum
00pazom, IPOBEJICHHBIE HUCCIIEAOBAHNS OMIPENEIISAIOT TPOCTON U MPAKTUYECKH ITPUMe-
HUMBIH ITOIXO/ K OTpeIeIIeHII0 Han0oiee ONMTHUMABHBIX TUTOIIAI0K TS pa3MeIeHHs
BETPOBBIX JIEKTPOCTAHITHIA.

HemanoBaxeH B «3€I€HOIM S5KOHOMHKE» NPUMEHEHHE KOT€HEepaluu, KOTOPbIH MOo-
3BOJISIET MHTEPIPETUPOBATH PA3IMYHbIC BUIBI HCTOYHUKOB SHEPTHH JIJISl TOTYyYCHHUS
TEIJIOBOW SHEPIUHU.

B pabote aBTOpa mpeACTaBICH aHATN3 TTOCICICTBAN IS TETUIOCHAOKEHUS TIPU
WCTIOJTb30BAHUH BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTHH C IENTBI0 3aMETEHUS dIIEKTPO-
SHEPTHH JTN3EIbHBIX TeHEePaTOPOB B M30JIMPOBAHHBIX CHCTEMaX JIEKTPOCHAOKEHHUS C
koreHepauuei. [Ipenyoxen pacuer 1S yueTa pacxoaa yIisi Ha KOTeJIbHOH ¢ y4&ToM
3arpy3ku KoreHepaiuu au3enbHol crannuii [30].

0030p HayYHO-TEeXHUYECKOH MH(OOPMAIIMH CBUICTEIBCTBYET 00 aKTHBU3AIINU B
Poccun pazpaboTok mo BHeapenuto rudpunnoit texnonornn BUD [31-33]. Tak, eciu
JUTS CO3JJAaHUY THOPUIHON AIIEKTPOCTAHITNH, Pa0OTAIOIIEH OT COTHEYHBIX KOJUIEKTOPOB U
ra30TypOMHHOM yCTaHOBKH, OBLT pACCUMTaH PEHTHHT U MMPOU3BEICHO CPABHEHHE OT/IENb-
HBIX POBUHIIMI rOCy1apCcTBa B LIEJSX ONPeeTICHHs HAMTYYIIEro PernoHa 1 pa3MeIleHUs
MOJIOOHBIX TUOPUJIHBIX CTAHIIUN ¢ KOMOMHUPOBAaHHBIM ITUKIIOM [31], TO B pabote [32]
paccMOTpeHa BO3MOKHOCTh MCIOJIb30BaHUS CTPATeTUH yIPaBIEHUS pacrpeiesieHueM
HArpy3KH JUIsi THOPUTHONW CHCTEMBI, COCTOSIICH U3 (POTOIICKTPUUCCKUX MTaHEICH, Tu-
3eNbHOTO TeHEpaTopa U aKKyMyJIATOPHBIX OaTrapei, padoTaromieit 1mo 3ananHoMy rpaduky
HArpy3KH C U3BECTHBIMH IUKIIAMU 3apsiIKu/paspsaku Oarapeil. B padote [33] u3ydeHst
0COOCHHOCTH PabOThI TEHEPUPYIOLIUX YCTAaHOBOK, (DYHKIIMOHUPYIOLIMX Ha ocHoBe BUD,
B COCTaBe TMOPUIHOTO PHEPTOKOMIUIEKCA M OTIpeIesIeHbl TPEOOBaHMS, IPEABSIBIICMbIC
TeHEPUPYIOIIUM YCTaHOBKAaM U HAKOMMUTEIHHBIM CUCTEMaM 10 00beMaM 3amacaeMoin
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SHEPTHH, a TAKIKE PEKUMAM TIPUEMA U OTJ]a491 MOIITHOCTH Ha TPOIOJKUTEIBHBIX, CPEITHUX
M KOPOTKUX MHTEPBajaX BPEMEHHU.

B Hacrosiiiee Bpemst kak B Poccun, Tak v B JPYTrHX HEKOTOPBIX TOCYAAPCTBAX IMOCTCO-
BETCKOTO IrOCY/IapCTBa aKTUBHO CTAJIM 3aHUMATHCS IPOOIEMOM OCBOCHHUS SHEPTUH BOJIOPO-
Jla, TaK Ha3bIBa€MOW BOJOPOIHON 3HEPreTHKOH. OO 3TOM CBUIETENLCTBYIOT PE3YIbTATHI,
MOJIyYEHHBIC B CICIIMAIM3UPOBAHHBIX HAyYHBIX OPraHU3AIIUSX, & TAKIKE UCCIISTOBAHMS
OTJIEIBHBIX YUEHBIX. B JaHHON TEXHOIOTHH, KPOME IIpOIIecca MOTYISHHS 1 XPaHSHH
CaMoT0 BOJIOPOJIa, HEMAJIOBXKHBIA UHTEPEC MPEACTABISAET pa3pad0TKa TEXHUYECKUX
CPE/ICTB MOMYUYCHHUS dSHEPTHH OT Hero [34, 35]. DTo cBS3aHO C TeM, YTO IS TIOTyUICHHUS
SHEPTUU OT BOAOPO/IA ITOCIEIHUH JOIDKEH ObITh UCIIOIh30BaH B KAUECTBE TOILTMBA B JIBH-
rarensix BHyTpeHHero cropanus ([IBC). Jlannas cutyanus TpeOyet pa3paboTKu HOBOTO
trma JIBC, KoTopbie UMEIOT 0COOCHHOCTH B OTIIMIHE OT OOBIYHBIX UX Pa3HOBUIHOCTEH. B
ATOM KOHTEKCTE OBLIH MTPOaHAIM3UPOBAHBI OCHOBHBIC BO3MOKHOCTH JIJIsl IIPOU3BOJICTBA,
TPaAHCIIOPTHPOBKH, UCTIONB30BaHMS BOJIOPOA HA MPEeNnpusaTusX Tartapcrana, KOTOPbIi
MOXKET CTaTh KOHKYPEHTOCTIOCOOHBIM perHOHOM Poccuu 1o nmpou3BOACTBY U TUCTPU-
OBIOIMH «3eJIEHOTO» BoZopoaa. OCHOBHBIE MTPOOJIEMBI B 3TOM Clly4yae 3aKIF0YatoTCs B
MTOJTY9YeHUH YACTOTO BOJOPO/IA, TPOMBIIIIIIEHHOE TIPOU3BOICTBO IPY30BOT0 TPaHCIIOP-
Ta Ha TOIJIMBHBIX dJIEMEHTaX, MPOU3BOACTBO AIIEKTPOJIU3EPOB METAaBATTHOTO Kjlacca,
YTHIU3AMES BOIOPOACOAEPKAMNX HEPTIHBIX Ta30B Ha TOC B ra30BBIX TypOWHAX WITH
KOMOWHHPOBAHHBIX IUKJIAX C TOIUTMBHBIMHU JIeMeHTaMu U T.1. [34]. Taxke rmokasaHo,
YTO B 3TOM OTHOILICHUHU Poccust B 11€J1I0M UMEET Psil BAYKHBIX MPEUMYIIECTB B pa3BUTHH
BOJIOPOJTHOM YHEPTETUKH, KOTOPhIE MOT'YT MPUBECTH K BBIXOY Ha MEXKyHAPOIHBIC PBIHKU
TEXHOJIOTUH U HEeproHocuTenei [35].

OrpoMHBIN HayYHO-TIPAKTUYECKUI HHTEPEC MPEACTABISAIOT TaK Ha3bIBa€MbIe MUHU
TEIUIO- ¥ THPOJIEKTPOCTAHIINU, OCHOBAHHBIC HA UCIIOIh30BAHUH MOHOTOILIHB U JIPYTHX
BHUJIOB aJIETEPHATUBHBIX TOIUIUB, & TAK)KE B IPUMCHEHUH MIPUPOAHON SHEPTUHU BOJIBI. DTO
B CBOIO OY€PE/Ib CO3/1aET HEOOXOUMOCTh Pa3pabOTKH CHEUANIBHBIX YCTPOUCTB U TEXHU-
YEeCKHUX CPEJICTB, MO3BOJISIIONINX TOIYYUTh TEINIOOHEPTHUIO MIPU CKUTAHUHM HETPAUIIUOH-
HBIX TOTUIHB JUJIS ITAPOTYPOUH, a TaKKe TeHepaTopoB THAPOTYpOuH 1 BOC, crmocoOHBIX
BbIpa0aThIBATh NEKTPOIHEPTUH MTPU MalbIX 00opoTax [36-39]. OGocHOBaHHUE U OmuUCa-
HUE TIEPCTIEKTHB MCTIOH30BAHUS MHOTOTOITUTMBHBIX MHUKPOTEIUIOBBIX AJIEKTPOCTAHITHI
Ha ocHOBe nBurarenst CTUpIUHTa sl CeNIbCKUX pailoHOB. OCHOBOM MUKPOTEILIOBOU
ANIEKTPOCTAHIINY SIBJSICTCS IBUTATENb C BHEITHUM TIO/IBOJIOM TETIOTHI, PA0OTAFOIIHI TIO
TepMoxmHaMuueckoMy ukiy Ctupnunara [36]. A B padote [37] s BeiseieHust 23pdexToB
BHEJPEHUS TEXHOJIOTUI ACLIEHTPATU30BAHHOM reHepaliiy HCIOIb30BaH METO/I aHaIN3a
MPaKTHYECKUX KEHCOB, MPOBEACHHOTO Ha 0a3e OKPYTOB, MEHEE BCEro dIeKTpuduInpo-
BaHHBIX U SBISIOUIMXCS CTPATErHUECKUMU MTyHKTaMU TIPU TPAHCIIOPTUPOBKE SHEPTUU B
cocennue cTpaHbl. B padore [38] mpenmoxkeHo KOMITAKTHOE TIOABOAHOE YCTPOHCTBO IS
MIPOM3BOJICTBA SHEPTUH, BHIPA0ATHIBAEMO MMOIBOAHBIMY TE€USHUSMH U PUITUBHO-OT-
JMBHBIMH SIBJICHUSIMU Ha aPKTHYECKOM MOOEpekKbe /sl HEOOBIINX MOCETKOB, KOTOPEIE
Oy/TyT CO3MaHBI TSI CIIEKEHHSI CY/I0B, HAYIMIHX 10 CEBMOPITYyTH, U OKa3aHUs ONIepaTUBHOMN
MMOMOIIM NPH HEeoOXoauMocTH. B padore [39] npennoxensl BapuaHThl 3 (HEKTUBHBIX
BETPSHBIX arperato, TypOMHBI KOTOPBIX CIIOCOOHBI BHIPaOaThIBATE SIEKTPOIHEPTHN TIPH
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MaJlbIx 000pOTax, a TAKKe MyTH UX MCIIOJIb30BaHMs B MPUBOJAX YCTPOUCTB AJIS JOOBIYN
He()TU B Ka4eCTBE JIONOJHUTEIIbHBIX HCTOUHUKOB MOLITHOCTEH.

Uro kacaeTcsi COCTOSIHUSI MCCIIEJOBAaHUM, pean30BaHHbIX B Kazaxcrane, To B OTHO-
MEHUU UX MPUOPUTETHBIX HaHpaBHeHHﬁ, npeoGna,uanme Cpeau MHOXECTBA YaCTHBIX
Pa3paboTOK, CUTyaLus BBINIAUT HECKOJIBKO MHAYE.

Hwxe npuBeiemM HEOOIBILON aHAM3 HEKOTOPBIX pabOT Ka3aXCTaHCKUX HCCIeI0BaTe-
JIeH, KOTOpBIE TIOCBAIIEHBI K BHEJIPEHNUIO B pecrybnnke BUD, a Takke ampTepHaTUBHBIX
Y HETPAJULIMOHHBIX TEXHOIOTHH.

B nemsix ycrpaHeHus 0:KuiaeMblX 0apbepoB, NPENSITCTBYIOIUX HHTCHCUBHOMY U
wiaHoMepHomy BHeapenuto BUD B Kazaxcrane, [IPOOH/I'® u MunucrepcTBo 3HEp-
reTHKH 1 MuHepanbHbIX pecypcoB PK (HpiHe MO PK) B 2006 1. Hauanmym peanu3anuio mnpo-
ekta «KazaxcraH — MHUIIMAaTHBA Pa3BUTH PHIHKA BETPOIHEPTETUKIY» C OFOIKeTOM 7,274
muwntroHa USD. [mobanbreiil Dxonoruyeckuit @onn (D) BHec BriIan B pazmepe 2,55
vuumoHa USD [40]. B cootBeTcTBUM ¢ pykoBoasmmMu qokyMeHTamu [IPOOH u D0
ObUIa MPOBEJCHA CPEAHECPOYHAS OLICHKA, PE3YJIbTaThl KOTOPOH MPEACTaBICHBI B TaHHOM
marepuaie orueta. CHopMupoBaHHas ¢ 3TOU LEINBIO TPYIINA MPOBEJa CPETHECPOUHYIO
OIIEHKY Ha MecTe, B KazaxcTane, B mepBoii monosune ceHTs0ps 2007 1.

3a mannebnii nepuon [IPOOH oxkazan conetictBue [IpaButensctBy PK B paspadorke u
COBEPLICHCTBOBAHUY HOPMAaTHBHO-IIPaBOBOH 0a3bl M FOCYJapCTBEHHOIO PEryIMPOBaHUS
nporuecca BHeapeHus B crpane BID. B pamkax TexHuyeckoit TOMOIIY NPOBEACH aHaIIN3
BETPOBOIO MoTeHIMaa B 15 pernonax Kaszaxcrana, paspaboransl o0mas kapra no BUD,
a TaKoKe KapThl TOA0BOH COMTHEUHON akTUBHOCTH 1 BetpoBoii amiac (BA) Kazaxcrana (pu-
cynku 3, 4 1 5), KOTOpBIE MO3BOJISIOT IPUHSTH MPABUIIbHBIC PEIICHHS TIPH OTIPEICIICHIH
MIPUOpPUTETHOTO HarpasieHuss BUD mns xaxmoro peruona [41, 42, 43].

g e |;-sac - €3C |

PucyHok 3 — KapTa o BoamoxHoCTU npuMeHeHust o6bektoB BUS (BAC n C3C)
B pervoHax KasaxctaHa
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Global Horizontal Irradiance
of Kazakhstan

kWh/m?/day
450 -4.75
425-450
4.00-4.25
3.75-4.00 Annual average solar resource data are shown for
3.50-3.75 atilt = latitude collector. The solar resource
325-3.50 dataset was developed by Vaisala (www.vaisa- BH=§
3.00-3.25 la.com) representing hourly data from 2006-2015 L
<3.00 with a 10 km spatial resolution. =l

NATIONAL RENEWABLE ENERGY LABORATOR'

PucyHOK 4 —Kaptao rofloBoM CONHEYHON aKTUBHOCTHU B permoHax KasaxcraHa

KAZAKHSTAN =

e nternational boundary
=== Oblast boundary ~ -
©  National capital lﬂ".-m_’\“
® Obk dtal at wind vane heaght
4-Sm's

[~ 88°

el

' Ustyurt
‘Plageau
!

o
w1

PucyHok 5 — Kapta BeTpoB (BeTpoBou atnac) KasaxctaHa ¢ nepcnekTuBHbIMU
ans ctpoutenbcTBa BOC pernoHoB
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[Tocne 3aBepienus B 2014 1. coBmecTtHoro npoekra ¢ [IPOOH/I'D® «Kazaxcran —
WHUIMATHBA Pa3BUTHS PhIHKA BETPOIHEPTETHKIY, B LIENAX JJaTbHEHIIIEro MNiIaHOMEepHOTro
pasBuTHs BeTpodHepreTukn u B B pecmybmmke, KazaxcTaHCKoi IIeKTpOIHEPreTHIC-
CKoif accormartueit co3nan Komurer mo BMD, koTopomy OBLITO MOPYUIEHO TTPOIOHKCHIE
HauatbiXx [TPOOH nHMIIMATUBEI B CEKTOpPE aJbTEPHATUBHON SHEPIreTUKU. B pesynbrare
NPOBEJCHHUS HCCIECAOBAaHUN BETPOIHEPIeTHIECKOro noTeHuana Kazaxcrana moaroros-
JIEHBI IPOEKTHBIE MIPEUIOKEHHS 110 CTPOUTEIBCTBY BETPOAIEKTPOCTAHIIUI B AJIMaTHH-
CKOHM, AKMOJTMHCKOM, MaHTrHcTaycKo#, ATbipayckoid, JKamObuickoit u Kaparanguackoid
00JIacTsIX, a TAaKXKE B JIPYTUX PETHOHAX PECITYOIHKH.

BA Kazaxcrana (pucyrok 5) — 3T0 KapTa pacIipeneiIeHus CKOPOCTH BETpa Ha BBICOTE
80 M HaJ NOBEPXHOCTHIO 3€MJIU € pa3MelLIeHneM 9 KM ¢ yKa3aHHEM aIMHHUCTPATUBHBIX
IpaHULL, TOPOAOB, INEKTPUUECKUX CETEH U MOJACTAHIHIMA, HJIEKTPOCTAHIINH, JKEJIC3HBIX U
ABTOMOOMJIBHBIX TOPOT.

TakuM 006pa3zoM, UCIOIB30BAaHUEM 3TON KapThl MOYKHO TIPEIBAPUTENLHO ONPEIEIAT
MEePCIEKTUBHBIE paiioHbI 1Jisi cTpouTenbeTBa BOC Ha Tepputopun pecryOnuku. 1o B
CBOIO OYepe/ib MO3BOJIUT CO34aTh OCHOBY UIS1 CHCTEMHOTO ITOXO0/1a 110 N3YYEHHUIO BETPO-
BBIX PECYPCOB CTPaHbl, IPOBECTU UX KAUCCTBECHHBII aHAJIN3 U IOATOTOBUTH IPAKTUUECKHUE
PEKOMEHIalK 10 BBIOOPY MecT pa3menieHuss BOC aist momydeHus 31eKTpOIHEPru.

B cootBercTBUM C pucynkamu 4 n 5, a TakKe 10 TaHHBIM, IIPEJOCTABIECHHBIM Map-
tHepoM npoekta [IPOOH komnanueii Parsons Brinckendorf PB Power, moxxHO crnenatsb
CBOJI TAHHEIX (mabauya 1), MO3BOJSIONINX MTPOAHATU3NPOBATH BETPOIIOTCHITHAI B pa3pese
peruonoB Kazaxcrana [41].

Tabnuya 1 — BeTponoTteHumnan nepcnekTMBHbIX ans KasaxcraHa pernoHoB

KaTeropus no G Huskaa | Cpepnssa | Bbicokas MoBbiweHHas WN36biTouHan
HEIEERL/ perunoHa,
CKopocTten BeTpa o <6Mm/c | 6-<7m/c | 7-<8m/c 8-<9m/c >9m/c
pernoHos PK
AKMONMHCKas 146,2 45,5 85,2 15,5 0 0
AKTIOOUHCKaA 300,6 2544 46,2 0 0
ATbipaycKas 118,6 58,1 60,5 0 0 0
3anaaro- 151,3 61,4 89,9 0 0 0
KasaxcraHckas
KaparaHguHckas 428,0 3431 84,6 0,3 0 0
MNaBnogapckasn 124,8 37,7 87,1 0 0 0
AnmaTnHckas 2240 197,3 20,0 53 1,2 0,2
»Kambbinckas 144,2 106,2 36,8 1,2 0 0
(0t~ 17,3 102,4 1,7 32 0 0
KasaxcraHckas
KocTaHanckas 196,0 81,5 114,5 0 0 0
Cesepo- 98,04 0 82,8 15,24 0 0
KaszaxctaHckas
BoctouHo- 2833 2413 40,8 1,2 0 0
Ka3saxcraHckas
MaHrucrayckas 165,6 73,1 87,7 4,8 0 0
Kbi3blnopanHckas 226,0 193,1 29,1 3,8 0 0

Tabnuya co30ana ¢ ucnorb308anuem OAHHLIX, npedocmasieHHbix komnanueti Parsons Brinckendorf PB Power
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Kak BunHO U3 TabIMILIBI, HE BCE PETHOHBI SABISIOTCS 3PPEKTUBHBIMH B IPUMEHEHUT
sHepruu Berpa. M3 3aHMMaeMBbIX TUI0Iae pernoHoB AlMaTHHCKast 00JIacThb SBISETCS
CaMbIM MEPCIEKTUBHBIM B OTHOIIEHNH cTpouTenbeTBa BOC. B aToif 30He ecTh MecTa,
T7Ie CTadMIbHAsS CKOPOCTh BeTpa JOXOMUT 10 9 mM/c. OgHaKo 3TO HE O3HAYACT, UTO APY-
r'e PeruoHbl, 0003HAaUEHHbIE B Ta0IHLE 1, MalONEepPCIeKTUBHBI, €CIIM YUeCTh HaTu4ne
CYLIECTBYIOLIMX B HACTOSAIIEE BPEMsI HOBBIX TEXHUYECKHUX CPEICTB, KOTOPBIE CIIOCOOHBI
BbIpa0aThIBaTh SHEPTHIO AaXKe PU HE3HAUNTEIBHBIX CKOpOCTAX BeTpa 1,5 — 3 m/c [41].

B mab6nuye 2 noka3aHsl MOTEHIMAIBI BETPOBOI MOIITHOCTH PETHOHOB, B KOTOPBIX
MMEIOTCSI 30HBI, TJIC CPEIHETO/I0BAs BBICOKAsi CKOPOCTD IMOPBIBA BETPOB JOCTHIALT JIO 8 M/C.
B mabnuye 2 Taxxe noxkasaHbl IOTEHLMAJIbI MOIIHOCTH B [IEPEBOJIE 3HEPIUH BETpa Ha
AIIEKTPOIHEPTHIO, BhIpabaThiBaeMoit ocpenctsoM BOC.

OueBuaHo, uto 11 3¢ dexkruBHoro BHenpenus B PK BUD texnonornn Ha unay-
CTpHAIILHON OCHOBE HEOOXOJMMO YUUTHIBATH OMBIT PA0OTHI [0 JAHHOMY HAIPaBJICHUIO B
COCE/IHMX FOCYAapCTBax U B anbHEM 3apyOeskne. [Ipu 3ToM HeoOX0MMMO poaHaIH3upO-
BaTh Hay4HBIE U OMBITHO-KOHCTPYKTOPCKHE pa3paboTKu, KOTOPhIE TIO3BOJISIOT MPOCIEANTD
OCHOBHBIE IPUOPUTETHI IpuMeHeHust BI1D, a Takxke aJlbTepHAaTUBHBIX TEXHOJIOTHH.

Tabnuua 2 — AHepreTMyeckuin noteHunan npeanonaraembix B3C B pernoHax KasaxcraHa

Bbicokasn
o aapocranserpa | P ommne® | rpood flore e
perunoHoB PK mouwHoctu, MBT NPk P
7-<8m/c
AKMONMHCKas 15,5 108500 285100
KaparaHgumHckas 0,3 2100 5500
AnmaTunHCcKan 53 37100 97500
Kambbinckas 1,2 8400 22100
IOHOo-Ka3axcTaHckas 3,2 22400 58900
CeBepo-KasaxcTaHcKasn 15,24 106400 279600
BocTouHo-KasaxcTtaHckas 1,2 8400 22100
MaHrucrayckasn 4,8 33600 88300
Kbi3blnopanHcKas 3,8 26600 69900

Tabnuya co30ana ¢ ucnonvb3osanuem OAHHLIX, npedocmasieHHbix kounauueti Parsons Brinckendorf PB Power

B pabore [44] mpoanann3npoBaHO CyIIECTBYIOIIEE M0 COCTOSHUIO Ha 2012 T. omoxke-
HHE C SHEPreTUKoi, sHeprocoepexenreM 1 BUD B Kazaxcrane, ¢ moapoOHO# oLieHKOH HX
MOTEHIINAJIa B CTPaHE B pa3pe3e T'HAPOIHEPTeTUKH, SHEPTUHU BETPa, COTHEUHON SHEPTHs U
sHeprun Ouororus. M3yuena rocynapcreenHas nonutuka PK B o0mactu sHeprocoepexeHust
n BUD, rocynapcTBeHHast moaiepKka ux UCToib30Banus. [Ipoanani3upoBana Texymas
CUTyalusl HCIIOJIb30BaHUsI SHEPropecypcoB B 3koHOMUKe Kazaxcrana, B 4aCTHOCTH OLIEHKA
HCTIOIb30BaHMS SHEPTOPECYPCOB U 3HEPTrodP(HEKTUBHOCTH B SKOHOMHKE CTPaHBbl, HCIIOJb-
3oBanusi BUD u ux cocraBHbIX 21eMeHTOB. [IpoBeneHa onenka HanOonee moaxoIsImuX
TEXHOJIOTHI /111 IPUOPUTETHBIX 001acTel MOTpeOIeHUs SHEPTHH, OTIpeeIeHbI Oapbephl
Ha MyTH UHBECTHIIMI B MEPEOBbIE FHEpProcOeperaroiiye TeXHOIOry U TexHonorun BUD.
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B pabore [45] paccMOTpeH OMBIT pa3BUTHIX CTPaH M0 BHEAPEHHIO SKOHOMHUYECKHX
MEXaHU3MOB CHW)KEHHUSI BPETHBIX BEIOPOCOB U MCTIOIB30BaHMST BO30OOHOBISIEMBIX HCTOUHH-
KOB 3Hepruu. VccnenoBana BO3SMOXKHOCTb MCITOJIb30BaHUSI BO30OOHOBIISIEMBIX PECYPCOB B
Kazaxcrane. O6ocHOBaHa 11e71eCO00Pa3HOCTH MPUMEHEHHS TIEPEOBOTO MUPOBOTO OTIBHITA
10 aIMUHUACTPATUBHOMY YTIPABIICHHIO OXPAHOH OKPYKAIOIIEH Cpebl B COUETAHHH C
H9KOHOMUYECKUMH METOAAMH, ITUPOKO IPUMEHIEMBIMU CTPAHAMH C Pa3BUTON PhIHOYHON
3KOHOMUKOM.

B pa6ore [46] s nonydenus 3QGEKTUBHOM SHEPTHH OT BETpa pelraeTcs 3a1a4da
COXpaHEHUS YCTOWYMBOCTH HANPSDKEHUS M crjla Toka. [Ijist 9Toro sHepruro BeTpa Aiis
HavaJia mpeoOpa3oBhIBAIOT B MOJIEKYIISIPHYIO DHEPTHIO CXKATHIX Ta30B, 3aT€M U3 dTOH
SHEPTHH MOJTYYAr0T YCTOMYUBYIO U MIPOCTYIO B HCITONB30BAHHUHA AIIEKTPOIHEPTHIO. 31ECh
COXpaHsIeTCsl TOT MPUHLMI, TA€ caMbIM (P PEKTUBHBIM CIIOCOOOM MOTYUEHHS IEKTPO-
SHEPTUH SBISETCS TEIUIOBAS AIEKTPOCTAHLMS, T.K. B HEHl ABMKYIIMMH CHIIAMH SIBIISIOTCSI
BBICOKOTEMIIEpaTypHBIE Maphl BOJBI, KOTOPbIC TAKXKe MPEACTABISIOT COO0H MONEKYIIsIp-
HYIO DHEPIHIO CXKATBIX ra3oB. JpyruMu ciioBamu, 31ech HabmomaeTcs 3hHEeKTHBHOCTh
TIPEBpAIICHUS YPHEPTUN BETPa B MOJIEKYIIAPHYIO SHEPTHIO CKAThIX ra3oB. s ocymecT-
BJICHUS ONMCAHHBIX BHIIIE (JAaKTOPOB aBTOPAMHU MpEIIaraeTcs Co31aHne KOHCTPYKITUU
rUOPUIHON BETPOCTAHIMH, T.€. KaK 3TO 3aMETHO, pouecc rudpuansanun B Kaszaxcrane
TaKXe aKTMBHO HayaJl IPOABHUIAaTHCS BIIEPE.

B pabote [47] paccMaTpuBarOTCst BOIIPOCHI TIOCTPOCHUST ONTHMAJIBHBIX CUCTEM aBTO-
HOMHOTO SHEpPTOCHA0XKEHHS arporpombIieHHoro koMiuiekca (AlIK) ¢ ncnonp3oBannem
BO300HOBIISIEMBIX HCTOUYHUKOB dHepruu (BUD), rme akTyalbHBIM SBIISIETCS TTpodIeMa
BBISIBJICHHS 3aKOHOMEPHOCTEH pacrpeieNieHns 30H ONTHMAIIFHOTO MCIONb30BaHMS Pa3iny-
HbIX BUD 1 ux coueranus, myTeM CpaBHEHUS UX HKCIUTYaTallMOHHBIX U SKOHOMHUYECKUX
nokaszareseil. [Ipu 3ToM 3¢ eKTUBHBIM HHCTPYMEHTOM OIPEAEICHUs 30H ONTUMAIBLHOTO
MIPUMEHEHUs pa3uuHbIX BUA0B BUD, sBnseTcs CUCTeMHBII MOAXO0/1, KOTOPBIH MO3BOJISET
MPOBECTH KOMILJICKCHBII aHai3 00bEKTa U CTPOTO CUCTEMATH3UPOBATh HCCIIEIOBAHHUS, a
TaK)Xe OCYIECTBUTH CHHTE3, T.€. HATH CHCTEMY, ONITUMAJIBHYIO JUTS 3aJaHHBIX YCIOBHH.

Ha coBpemenHom stane pa3Butus KazaxcrtaHa oHIM U3 OIIEpPaTOPOB IPOEKTOB, Pe-
anusyembIx B oonactu BUD, a Takxke HETpaJULMOHHBIX U AbTEPHATHBHBIX TEXHOJIOTHH
NPOU3BOACTBA SHEpruH siBisieTcss O0beanHeHne opuandeckux aui «Kasaxcranckas Acco-
[UaIys OpraHu3alui HedTera3oBOro 1 YHEPreTHUECKOro Komiuiekca «Kazenergy» (nasnee
«Kazenergy»). Jlannas opraauzanus Obuia co3nana 2 Hosiopst 2005 T. ¢ mebio MOIePIKKH
pa3BUTH PEAPUHIMATETLCTBA B HepTera3oBoii cdepe. B HacTosmee Bpems chepa
JIeSATENPHOCTH JAHHON KOMIIAaHUH 3HAYMTEIBHO PACITUPUIICS, M OHA CTalla 3aHUMaThCS
BOIPOCAaMH HE(TETa30BbIX TEXHOJIOTHH, 8 TAK)KE SKOJIOTHYECKUMH BOIPOCAMH TOTLIIMB-
HO-9HepreTuueckoro kommuiekca (T20), B Tom uncie u BUD. O6 3ToM CBUAETENBCTBYIOT
Pe3yABTaThI HCCIIEAOBAHMMN, OMYyOIMKOBAaHHbBIE B COOPHUKAX HAYYHO-TEXHHYECKOTO COBETa
«Kazenergy» [48-50]. AHanu3 paboT CBHCTENBCTBYET 00 aKTUBU3AINHU Pa3padOTOK 110
nHHOBaITMOHHEIM poekTaM TOO «Samruk-Green Energy» B o0mactu COTHEUHO# dHEp-
retuku, MUHU-I' OC 1 poboTH3anuy reHepupoBaHus deKTpodHeprun o BUD.

B pasBuTum «3eneHoil 3KOHOMUKN» («3eyeHas sHepreruka») Kazaxcrana, neco-
MHEHHO, BEIYLIYIO POJIb UrpaeT MeKayHapOAHBINH LEHTP 3eJICHBIX TEXHOIOTHIA 1 HHBE-
CTUIIMOHHBIX MpoekToB (LlenTp), co3nanuslii [loctanosnenuem Ipasurenscta PK ot
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27 anpens 2018 r. kak mpakTUYeCKoe BoIUIolIeHne nHuIatuBel [lepBoro [Ipesnnenta
Pecnyonuku Kazaxcran Hypcynrana Ha3ap6aesa mmo pa3Butuio HHOPaCTPyKTyphl U Ha-
cienust BeictaBku «Actana DKCITO-2017», koTopyto oH BbLIBUHYI Ha 70-i roOuIeitHOM
ceccun ['enepanbuaoit Accambiaen OOH.

3a KOpOTKOE BpeMsi ¢ MOMeHTa OCHOBaHMA LleHTp cTas raBHBIM omneparopom [ o-
0anbpHON HHHOBAMOHHON nporpammbl yucThIX TexHosoruid UNIDO CleanTech, nponsu-
TalolIeM «3eJIeHbIC» TEXHOJIOTHH, a Takke HanmoHanbHbIM KoopauHatopoM Ilnardopmsl
EC-Lenrpanbhast A3usi B cepe oXpaHbl OKpYKAIOIIEH CpeIbl U BOIHBIX PECYPCOB MPOEKTA
WECOQP. LleHTp IpHHSIT aKTUBHOE YUaCTHE B pa3paboTKe JKOJIOTHIecKoro kKomekca PK,
rae HaunHas ¢ | suBapst 2025 1. mpexycMOTpeH Mepexo MPOMBIIIIIEHHBIX MTPEeNPUATHI
Ha KOMITJIEKCHBIE SKOJIOTHUECKNE pa3pelIeH s ¢ IpUMEHEHHEM TIPUHITUITIOB HAMITYYIIIAX
noctynHbix Texnonoruit (HAT).

OnnauM 13 BakHBIX MOMeHTOB nipoekta H/IT siBnsietcs mpemycMoTpeHHast porpaMMoi
pa3paboTka pa3mUuHBIX MEKOTPACIEBBIX CIIPABOYHUKOB, KOTOPHIC TPAKTUYECKU OXBATHI-
BafoOT Bce ceKTOphl TD0. DTH CripaBOYHUKY HAIEICHBI HA 00SCIIEUCHNE IKOJTOTHICCKOM
0€30ITaCHOCTH IEATEIHHOCTH MTPON3BOACTBEHHBIX npennpuatuii TOO, u B ux pazpaboTke
3a/IeliCTBOBaHbBI YUEeHbIE TPOMIIBHBIX CIIEIHAIN3UPOBAHHBIX By30B U HAYYHBIX OpTaHU-
3anmit Kazaxcrana. B pa3paboTke cripaBoYHMKA O HAMITYYIIUM JOCTYITHBIM TEXHHKaM
«[lepepaboTka HEQTH K Ta3a» MIAHUPYETCS yUacTHE ATHIPAYCKOTO YHHUBEPCUTETA HEPTH
u raza uM. C. Yrebaesa.

ITonpiToxkuBas 0630p, MOKHO OTMETHUTB, YTO 110 COCTOSHUIO Ha CETOIHAIIHAN JIeHb
B peCIyOJIMKe TIPOJIeIaHa JOCTaTOYHO OOoJTbITas paboTa 1Mo BHEIPSHHIO aIbTCPHATHBHBIX
1 BO30OHOBIISIEMBIX UCTOYHHUKOB 2Heprun (ABMD). 3agadeit mocieayronmx 3Tanos
SABIISICTCS pa3padoTKa METOAOB U CIIOCOOOB, HANpaBICHHBIX Ha peanu3auuio ABHUD Ha
WHLyCTPUAILHON OCHOBE, I7le MPUMEHEHHE SKOHOMHUYECKOH METOAOIOTHH M IPUHLIUIIOB
JIOJKHO TIPUHECTH XOPOIINE PE3yJIbTaThl.

[pemnaraem B kauecTBe OHOTO U3 YPPEKTUBHBIX METOJIOB YIIPABICHUS POCKTa-
MU TIPUMEHUTH METOJ CPABHUTEIHHOTO PAaH)XHUPOBAHNS MOTHUBAINH (TIPUYHH), KOTOPHIH
JIOJKEH CITOCOOCTBOBATh (MM HE CIIOCOOCTBOBATH) HACTYTUICHUIO COOBITHIA, B TAaHHOM
cilyyae KOHEUHOH Lenbto OyzneT BHeapenne ABUD B anekTposHepreTHuecKoM KOMILIEKCE
B Ka4ecTBE JOMOJHUTENbHBIX HICTOYHUKOB MOLITHOCTEH (pucynox 6). lanHas O10K-cxema
MOMOYKET HaM COPUEHTHPOBATHCS JUISl IPABUIBHOTO BEIOOPA MOCIIEI0BATEILHBIX B3aH-
MOCBSI3aHHBIX JICHCTBHI U IIATOB, a TAK)KE HEOOXOMMbIC TEXHHUECKUE W OpTaHU3aIH-
OHHBIE YCIIOBHSI, 0€3 KOTOPBIX HEBO3MOXKHO OyIeT peann3oBaTh nmpuMeHenne ABHD Ha
WHAYCTPHaIbHOW OCHOBE.

BoiBoabI

1. CaenanHbIil 0030p COCTOSIHUS TPOOJIEMBI, a TAKIKE aHAJIU3 PE3YJILTaTOB CYIICCTBY-
FOIINX TEXHUYECKUX JOCTIDKEHUN U HcclieIoBaHui B o0mactu BUD, ansTepHATHBHBIX U
HETPAJMIUOHHBIX TEXHOJIOTMI MO3BOJIMII TPOCIIEIUTD MEPCIIEKTUBHbBIE HAITPABICHUS UX
JaJbHENUIIEr0 COBEPIICHCTBOBAHMSL ISl BHEAPEHUS B IPOU3BOICTBO HA MHIyCTPUATBHON
OCHOBE.

2. [IpensiokeHHbIE OJIOK-CXEMbI IMOCIIEIOBATEILHOCTH aHAIM3a CYIICCTBYOIINX
Hay4IHBIX pa3paboTok B obmactu ABUD, a Takxke MpeaiosKeHHbIC HOBBIE TTOIXO/IBI B
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IIpuMeHeHHe aTbTEPHATHBHBIX H
B0300HOBJISeMbIX HCTOYHHKOB 3Heprun (ABHUD)
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Heo6xonumele ycnoBus, 6e3 KOTOPBIX HEBO3MOXKHA peanu3auus npumeHenns ABUD
I I I

Hanwane nocratoyHoro Hanwuuue passuroit Hanuuue rocynapcTBEHHBIX U
MPHPOAHOrO MOTEHLHaNa 3aKOHOJATENbHOM 6a3bl COBMECTHBIX MEXyHapO.I-
HCTOYHHKOB ABHUD JUIsl peryJIMpOBaHus M HBIX NIPOTpaMM, MOJIMTHYEC-
(BEJTHMYHHEBI CKOPOCTH BETPa, YNpaBJI€HHUs POLIECCOM KHMX MHCTHUTYTOB MOJAEPXKKH,
MOIIHOCTH H3JTy4YeHHs 6ecrnpensiTCTBEHHOr O Hay4YHOTr'O CONPOBOXACHHS H
ConHua, 6MomMaTepHanos, BHenpeHus ABUD, MaTepHaIbHO-TEXHUYECKOMH
KOJIMYECTBA MAJIBIX PEK U CTUMYJIMPOBaHUA 6a3bl U1 CO3AaHUs METOOB
MPIIMBOB, CTaGHIBHBIX MHBECTHLIMIA MPOEKTHPOBAHUA U
rOpIOYHX OTXOIOB M T. I.) B IJaHHOM HarlpaBJICHHUH aKcIutyatauuu ABUD

PucyHok 6 — Bnok-cxema MOTMBMPOBaHHOIO NOAX0AaA K npoLeccy peanu3auuvm ABUD
B 31eKTpOo3HepreTnyeckom cekrope T30
(sensiemcsi cobemeeHHol paspabomkoli aemopos)

OnpeACICHUN MOTHUBAllMX UCTIOJIB30BAHUA B SHEPI€CTUUCCKOM CEKTOPE Kazaxcrana aJIBTCP-
HATUBHBIX ¥ BO300OHOBJISIEMBIX HCTOYHUKOB OHCPI'MU IMO3BOJIAIOT METOANYCCKHU ITPaBUIIBHO
OIIPEACINTD HCO6XOI[I/IMBIC yciaoBus IJid UX pe€ajin3aliui, 1 TaKuM o6pa30M CUCTCMATH-
3UPOBATh MMPOLUECCC Pa3BUTHA B KazaxcraHe «3eaeHOM YKOHOMHUKI. @
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