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AnHoTtanusi. L{enbro uccnenoBanus sSBISETCS aHATM3 MPOTEKAIOIIETO B TI00ATbHOM MacITade U Ha yPOBHE
OTHENBHBIX ~ PETMOHOB  TIpOIlecca  BHEPromepexofa, OOOCHOBAHHOCTh — KOHLCTIMM — YCKOPEHHOI'O
paclpoCcTpaHeHHs! alNbTEPHATUBHBIX HCTOYHHKOB SHEPIMU [UI HAIEW CTpaHbl, OOJajaromield MOIIHON
pecypcHoii 6a30i, BHIOOp ONTUMANBHBIX BHIOB TE€HEPAIlMM HAa OCHOBE COIMOCTABICHHUS MPEHMYIIECTB U
HEJIOCTaTKOB BO30OHOBIISIEMBIX pecypcoB. [Jisi BRIpaOOTKU CTpaTeTHy Pa3BUTHS SHEPTETHUECKOT0 KOMILIEKCa
BaKeH OaJaHC MEXAy HHHOBALMOHHOCTBIO AIbTEPHATUBHBIX TEXHOIOIMH, 3KOJIOTMYECKOW YHCTOTOM,
OTCYTCTBHEM 3aBUCHMOCTH OT MPUPOJHOTO MOTEHIIMANIA, C OJHOM CTOPOHBI, M JOPOTOBU3HOM IKCILTyaTaliu
JUISI TIPOMBIIIJIEHHBIX MPEANPUATANA B COUETAaHUU C BBICOKMM YPOBHEM PHUCKOB, C Ipyrod. MHpoBO#H poct
00BEMOB TMIPOMBIIIIEHHOIO MPOU3BOACTBA, COCTABIIOIIMKA OKOJIO 3,2 % B Tol, MOCIYXWI NPUINHOU
OIIEPEKAIOIETO POCTa HHEPronoTPeOSCHHs], OLEHMBAEMOIO B pa3Mepe €XerogHoro pocra Ha 5% u
COYETAIOUIETOCST C H3MEHEHHMSAMH CTPYKTYpPbl MHPOBOM 3HeprocucreMsl. [IpuMeHseMbIMH MeTOmaMHu
WCCIIEJOBaHNUS ABIIIOTCSA S9KOCUCTEMHBIMN, CTPYKTYPHO-TIOTMUECKHI, METO/IBI 3KCIIEPTHBIX OLIEHOK, CHCTEMHBIH,
MPOTHO3HBIM. Pe3ynbTaTel MCCIE€ZOBaHMS MOTYT HCIHOJIB30BAaThCA IMPHU BBIPAOOTKE NPOTpamMM pa3BUTHS
MPOMBIIIUICHHOTO KOMIUIEKCa B TIEJIOM M €ro B3aHMMOBIIUSIHUS C SHEPreTHYECKUM OJIOKOM JUIsl ONpe/IeIeHHs
MOTEHIIMATBHBIX TOUEK POCTa HOBBIX BU/IOB SHEPrOTeHEpaIi, 00beMax X MPUMEHEHHs], ONTHMAIBHBIX IS
Ka)KIOro perrMoHa Buaax. HayuHas HOBHM3HA HCCIENOBAaHMS 3aKIIOYAETCS B BHIOOpE HMHHOBAIMOHHBIX
JpaiiBepOB Pa3BUTHSI IPOMBILIJIEHHOCTH 33 CYET IPHMEHEHHUS HOBBIX IIPON3BOACTBEHHBIX PECYPCOB B 00J1aCTH
TBTEPHATUBHBIX ~WCTOYHUKOB DJHEPrUM H  OOOCHOBaHWMS KOH(MUTYpalMd OOECTICUMBAIOIICH  HX
UHQPaCTPyKTypbl Ha Me30ypoBHe. [lpakTuueckoe 3HaueHHE MOXET HMMETh CHUCTEMa PEKOMEHIALU,
BBIPAaOOTaHHBIX I PErHOHAIBHBIX BJIAcTEil M0 0OOCHOBAaHHOMY PAacHpPOCTPAHEHHIO BHIIOB M MacIITabOB
BO300HOBIISIEMBIX HCTOYHUKOB SHEPTUH UCXOJIS U3 CIICIIU(UKHA PETHOHOB.

KuroueBble cjI0Ba: MPOMBIIIIEHHBIN KOMIUIEKC B YCIOBHSAX DHEPronepexoja, pUCKd U MPenMyIlecTBa
JIBTEPHAaTHBHOW HEPreTHKH, BEIOOP BO30OHOBIISIEMBIX SHEPTOPECYPCOB HA ME30YPOBHE
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Abstract. The purpose of the study is to analyze the ongoing global and regional energy transition process, to
validate the concept of accelerated expansion of alternative energy sources for our country which has a powerful
resource base, and to choose optimal power generation types based on a comparison of the advantages and
disadvantages of renewable resources. To work out a strategy for the development of the energy complex, it is
important to strike a balance between the innovativeness of alternative technologies, environmental friendliness,
and nondependence on nature’s potential, on the one hand, and the high cost of operation for industrial
enterprises combined with a high level of risks, on the other. The global growth in industrial production,
amounting to about 3.2 % per year, has caused an accelerated growth in energy consumption, estimated at an
annual growth of 5 % and combined with changes in the structure of the global energy system. The research
methods used include the ecosystemic one, structural and logical methods, expert assessment method, the
systemic method, and forecasting. The results of the study can be used in designing programs for the
development of the industrial complex as a whole and its interaction with the energy sector to determine potential
growth points for new types of energy generation, the volumes of their application, and the types that are optimal
for each region. The scientific novelty of the study lies in the selection of innovative drivers for industrial
development through the use of new production resources in the field of alternative energy sources and the
justification of the configuration of the infrastructure that provides them at the meso level. A system of
recommendations on justified distribution of types and scale of renewable energy sources has been developed
for regional authorities, which is based on the regions' specifics and holds a practical significance.

Keywords: industrial complex in the context of energy transition, risks and advantages of alternative
energy, choice of renewable energy resources at the meso level
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BBenenne

[TpoMBIIIIIIEHHOCTD, SABJISISICH OCHOBHBIM MTOTPEOUTEIEM SHEPTOPECYPCOB, BXOAUT B 00JIaCTh
TOTAJIBHOTO MEpPEXOJa Ha HOBbIE BBl HUX TIEHEpaluu, MOPOXAas MPOLECChl YBEIUYEHUS
YACIBHOTO BeCa HHHOBAIMOHHBIX UCTOYHUKOB PHEPTUU MPU COKPAIIEHUHU IO TPAJAUIIMOHHBIX.
Ho npu wu3MeHeHMH COOTHOIIECHHS BHJIOB BHYTPH HSHEPrOCHCTEMBI MHPOBOE MOTpeOiieHne
TPAIUIMOHHBIX OCHOBHBIX MCTOYHHUKOB — YTJIA, HEPTH W rasza, MpoJOHKAeT JTOMHUHUPOBATH B
riobanbHOM MacinTade, uto wuttoctpupyer puc. 1 [Friedlingstein, 2019].

Tem He MeHee aHANIM3 MPOUCXOMSIIUX MPOIECCOB MO3BOJISIET TOBOPUTH O MPOXOXKICHUN
4-ro sHepromepexoja, TO €CTb 00 U3MEHEHUH COCTOSHUSI BCEH DHEPreTHUUECKON CHCTEMBI, a He
TOJIBKO O TTOSIBJIGHUY HOBBIX BHJIOB T'€HEPAIIUH UM COBEPIICHCTBOBAHUU OTJEIHHBIX TEXHOJIOTHIA.
OCHOBHBIMU TPEANOCHUIKAMH CTPYKTYPHBIX CABUTOB SIBJISIOTCS HEOOXOAMMOCTh MHHHMH3AIUH
KJIIMMAaTHYE€CKUX U3MEHEHUH, CHIYKEHUS 3aBUCUMOCTH OT MPUPOJIHBIX PECYPCOB, UCTIOIB3YEMBIX B
MIPOM3BOJICTBE, BXOXKIEHHE B (pa3y MOCTPOCHHUS HOBOTO TEXHOJIOTUYECKOTO YKIala, SPKO
MIPOSIBJISIIONIETOCS] B TOTUTMBHO-YHEPTETHYECKON cdepe, rie BHEAPSIOTCS HOBBIE TEXHOJIOTHH,
CTaHJIApPThl U MPUHIUIBI paboThl [ABHioBa, 2021]. I'Mo6anbHEII YHEpronepexo OPUESHTUPOBAH
Ha peai3aIlvio JOMOJHUTEIBHBIX BO3MOXHOCTEH YCTOMYMBOTO POCTA B TEUCHUU TUTEIHHOTO
neproja, HapuMep, TAKUX KaK paclpeaeeHHbINA JOCTY K BAXKHEHIIINM (paKTOpaM MPOU3BOICTBA
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JUTSL LIMPOKOTO Kpyra IOJb30BaTesield 3a CUeT HCIOJIb30BAHMS albTEPHATHBHBIX HCTOUYHUKOB
sHepruu. TexHOJIIOrnuecKue HHHOBAIMU B UCCIIEyeMOU OTpaciid BHEAPSAIOTCS C HAPaCTAIOIIUMU
TEMIIaMU, M 3Ta TEHJCHIMS TMPOSIBISIETCA JIUTEIbHOE BpeMs. MUpPOBOE SHEpPreTuiecKoe
areHTCTBO NPHUBOAMUT cienytoume nanubie: B 2020 roay yAelbHbIA BeC ajJbTEpPHATUBHOMN
sHepreTuku coctaBuia 289 Bt, To ecth 45 % MUPOBOro SHEPreTUYECKOro peiHka. B Tom xe rogy
rocynapcrBa, Bxozsimue B EBpocoros, 37 % sHepropecypcoB IpOM3BOMIN HA OCHOBE YIUIA U rasa,
a 38 % mnomyyanu 3a cueT BO300OHOBIIIEMbIX UCTOYHUKOB [Memxkuaoa, 2021]. U3 puc. 2 cienyer,
9TO HanOoJiee MEePCIEKTHBHBIC BO3OOHOBIISIEMbIC UICTOYHUKH YHEPTUH (OMOTOILITNBO, SHEPTUS U3
OTXOJIOB, BETPOBasi, COJIHEYHAs]) UMEIOT OOJBIION MOTEHIIMAN Pa3BUTHUS, HO MOKa HaXOASTCS B

HaJaJbHOMU CTaauu UCII0JIb30BaHMA.
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Puc. 1. I'padyk MEpPOBOTO SHEPTETHUESCKOTO OaJlaHca
Fig. 1. The world energy balance chart
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Puc. 2. CtpykTypa MHUPOBBIX HCTOUHHKOB 3JIEKTPOIHEPIUU
Fig. 2. Structure of the world electricity sources
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[Tepenom Ha rmo6anbHOM 3HEpPreTHYecKoM phiHke natupyercs 2008 rogom. B aTot nepuon
BIIOKEHUSI B J0ObIMy HepTH u yris coctapwi 110 mMapan momnmapoB, a B pa3BUTHE
BO300HOBJISIEMBIX HCTOYHUKOB dHEpruu — 140 miup nosutapoB. B pamkax riao0anbHbIX MaciiTaboB
SHEProIepexoja €ro pacnupocTpaHEeHHWE MO TpYINaM TOCYIapCTB BeCcbMa HEPABHOMEPHO
[ABunoBa, 2023]. JIuaupyroT Mo nepexoay Ha allbTEpHATUBHYIO SHEPTETUKY CTpaHbl EBpocoro3a,
WHBeCTUpOBaBIIMe B Hee 50 mupa mosutapos, 3ateM cieayroT CIIA ¢ 30 mapa gosiapos.
C GospmM OTpBIBOM TpeThe MecTo 3anmmaer KHP (15,6 mupa mommapos). UeTBepToe Mecto
npuHaiexxutr Uamgum ¢ 4,1 mupa nosutapoB. JlaHHas CTpyKTypa MHBECTHUIIMH OIpeennaa U
MPONOPLUMU HA SHEPreTUYECKUX PBIHKAX OTIEIbHBIX CTPaH, CPEAH KOTOPBIX JHAUPYET IO
yACIbHOMY BE€CY WMHHOBAaLIMOHHBIX 3HepropecypcoB OPI' (56 %). B To xe BpeMss MUPOBOit
MIPUPOCT MOIIHOCTEH BO30OHOBIISIEMBIX MCTOYHMKOB sHepruu Ha 40 % oOecneunBaeTcs OIHUM
rocynapctBoM — Kuraem. bonee toro, 3ta ctpana HapamuBaeT cOOCTBEHHOE MAIIMHOCTPOEHHE,
MpeHa3HAYeHHOE JI1 U3TOTOBJICHUS 00OPYIOBAaHMS UISl COJIHEYHOW U BETPSHOM SHEPreTHKU
[[TuckynoBa, 2022]. IIpoMBINIIEHHBI KOMILJIEKC B MHAYCTPUAIBHO Pa3BUTHIX TrOCyAapcTBax
AKTUBU3UPYET CUCTEMY MHHOBAIMH, CKJIAJbIBAIOLLYIOCS HE TOJIBKO M3 Pa3BUTHS HOBBIX BUIOB
TeHEepalK, HO ¥ U3 COBEPIICHCTBOBAHUS KIIACCHUECKUX T€XHOJOTUM. MIHHOBaIMu, CBsI3aHHbIE C
aNbTEPHATUBHOM 3HEPreTUKON, MMEIOT CJEAYIOLINE OPUEHTHUPBI: YACIIEBICHUE IMPOU3BOACTBA
SHEPTUM, CHUKEHHUE 3aTpaT MPH €€ HCIOJIb30BAHWUHU, BO3MOXXHOCTh YBEJIMUYEHUS] MOIIHOCTEH,
MUHUMU3ALMA BCEX BHUJOB PHCKOB (SKOJOTHYECKHX, KIMMATHUYECKHUX, TEXHOJIOTUYECKUX,
(MHAHCOBBIX ), TTOSIBJICHHE HOBBIX BHJIOB 1 00OCHOBAaHHBIN BBIOOP M3 HUX HAUOOJICE aICKBATHBIX
pecypcHOi 0a3e OTHEeNbHBIX PEruoHOB. B HayyHOM MOHATUHHOM 000pOTE OMHCAHHE
MPOMCXOAAIINX TpaHCchopMaIuii CBI3BIBACTCS C MOHATHAMU YCTOMYUBOM U 3€JICHON SHEPIreTUKH
B CBSI3M C NMPOHUKHOBEHHEM aJIbTEPHATUBHBIX MCTOUYHUKOB HHEPTrUU B MPOMBILIJIEHHOCTh U B
MOTPEOUTENLCKUAN CEKTOP. B TO ke Bpems albTepHATUBHAS SHEPTETHUKA JIOJDKHA YIOBJICTBOPSTH
u oOumM TpeboBaHMSIM, MpeAbsABIsieMbIM K »HeproreHepanuu [Hlamcyrosa, 2021]. 3to
OecriepeOOHHOCTh, HAJCKHOCTD, TOCTYITHOCTh, CIIOCOOHOCTh KOHIICHTPUPOBATH MOIHOCTHU IIPH
peaiM3allii  KPYMHBIX TPOEKTOB, MPEACKa3yeMOCTh (UHAHCOBBIX pE3yJIbTAaTOB. BakHbIM
SIBJISIETCS TpEOOBaHWE BCTPAaWBAHUS B HAIMOHAIBHBIE U JaXE MEXKIYHAPOIHBIE CHUCTEMBI,
KOTOpBIE CTAHOBATCS Bce Ooiee B3aUMOYBS3aHHBIMU, COJIEPKAIIIMH JOTMOJHSAIOIINE IPYT Apyra
aneMeHThl. BxitoueHHoCTh skoHOMMKHM Poccuiickoit ®enepanuu B 11o0alibHble MHPOBbBIE
MIPOLIECCHI JIeTIaeT Oe3aTbTepHATUBHON CTPATETHIO OCYIIeCTBIeHUs 4-T0 3Hepromnepexoa [['omnos,
2022]. B T0 ke Bpemsl 2 OTIMYUTENbHbIE OCOOEHHOCTH Hallel CTpaHbl — 00raTCTBO MPUPOIHBIMU
pecypcamu u quddepeHIranus pa3BUTHs OTICTbHBIX PETHOHOB — CTaBAT MEpe]] IKOHOMUYECKOM
HayKOH BOIIPOC O BHIOOpPE JpaiiBepOB MHHOBAITMOHHOTO PAa3BUTHS B 3TOM cdepe U ONTUMATbHBIX
Macmrabax ¥ TeMIlax 3alycka HOBBIX BUIOB reHepanuu [«TatHedTh» eme BepuT B
sHepromnepexoa]. Marepuan Tabn. | WITIOCTpUPYET OTCTaBaHWE POCCHUMCKON SHEPTreTUKH OT
MHUPOBBIX JTUAEPOB MO HCIOIH30BAHIIO BO30OHOBISIEMBIX HCTOUHUKOB DHEPTHH.

Tabmumna 1
Table 1
Mo1HOCTh U BBIPa0OTKa BO30OHOBIISIEMBIX UCTOYHUKOB 3Hepruu (BUD)
B Poccun o mroram 2022 roga
Electric power industry and production of renewable energy sources (RES)
in Russia at the end of 2022

YcTaHoBIEHHAs MOITHOCTB 3IeKTpocTaHuui, I'Br 247,6
MoinHocth 00bekTOB BUD-reneparuu, [ Bt 5,78
Hons BUD B sueprocucreme, % 2,3
I'enepanus, KB/a 1,167-10%2
BUD-renepanus, kBr/a 7,7-10°
Hons BUD B 06beme rerepanmu, % 0,66
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B cTpykType BO300OHOBISIEMBIX HMCTOYHHKOB JHEPrUU MPOCIEKUBACTCA OOJBIION
IOTeHLMaad pacrpocTpaHeHne Maiblix [OC, npuU3HaHHBIX MEPCHEKTUBHBIM  PECYPCOM
SHEpProreHepalnu, 4To OTpaKeHo B MaTepuase Tadiu. 2.

Tabauua 2
Table 2

CTpyKTypa MOITHOCTH BO30OHOBIIIEMBIX HICTOUHHUKOB 3Hepruu B Poccuu B 2022 roay
Structure of renewable energy sources in Russia in 2022

Berpsubie snexkrpoctaniym, I Bt 2,3
DIIEKTPOCTaHIIMN Ha OCHOBE OWOMAcChl, Omorasa,

CBAJOYHOTO  Ta3a, DJHEPrUM  INPWINBOB U >100
reoTepMaibHOM SHEprun, MBT

ComHevnsle diekTpocTanmn, [ Bt 2,1
Mansre I'DC, I'Br 1,2

JlaHHasi [€ATEeNbHOCTh B HACTOSIIEE BpPEMs COCPEIOTOYEHA HA YpPOBHE PETUOHOB U
KpPYIHEMIIMX KOMIIaHW. B 3TOM CBS3M BaXEH aHAIM3 JY4YIIMX PETHOHAIBHBIX MNPAKTHK C
MOCJIEIYIOIIMMHU PEKOMEHJAUSMU O BO3MOXKHOCTHU UX [EpEeHOCca Ha APYrue TEPPUTOPUHU, UCXOIS
u3 cnenru(UK pecypcHOM, MPON3BOACTBEHHOM, KaipoBoii 1 HayuHoi 0a3sl [Ilepckast, 2022].

OO0BEeKTHI M MeTOABI HCCTIETOBAHHSA

OOBEKTOM HCCIEI0BAHUS SIBISIETCS (DOPMHUPYIOIIMIACS MHHOBAIMOHHBINA HHPPACTPYKTYPHBIN
KOHTYp, CONPOBOKIAIOUIUI pa3BUTUE HOBBIX BHJIOB SHEPrOr€HEpalli M HX BXOXKICHUE B
IIPOMBILIEHHBIN Npoliecc. HanomHsomye ero 31eMeHThl CoJepkKaT PETUOHAIBHYIO ClIeHU(pUKY, a
WX HepapXxus JEMOHCTPUPYET IMHAMUYHOE BUJOM3MEHEHHE MO/1 BIUSHIUEM HAayYHBIX Pa3paboToK,
MO3BOJISIIOIIMX KaK COBEPIICHCTBOBATH TPAJAWULMOHHBIE TEXHOJOIMM, TaK MW alnpoOHpoBaTh
NpopbIBHBIE. B 3TOH CBsI3M 11 KOMIUIEKCHOTO HCCIEIOBaHMs 1IeJeco00pa3HO TMPUMEHSTh
OKOCUCTEMHBIN METO]I, MO3BOJISIFOIIHMI OLIEHUTh KaK OOIIMN SHEPreTUYecKuil JaHmmapT U ero
BIMSIHUE Ha Pa3BUTHE IPOMBILUIEHHOCTH, TaK W BBIICIUTh TOYKH POCTA, & TAKXKE MEPHI HX
MOJACPKKH. J{JIsl 3TOro MpUMEHSUIMCh TaKKe METOJAbl CUCTEMHOTO aHajn3a, METOJ 3KCIEPTHBIX
OLIEHOK, TIPOTHO3HBIM, CTPYKTypHO-JIormdeckui u  gapyrue. Kiaccuueckas TpakToBKa
OKOCUCTEMHOI'O pa3BUTHsI CTPOMTCS Ha NPEANOJIOKEHHH O BO3MOYKHOCTH IOITallHOIO
CaMOpETYJIMPOBAHMSI U COBEPIIEHCTBOBAHNUS HAMIOJHEHUS KPYITHOMACIITAOHBIX OPraHU3allMOHHBIX
CTPYKTYp, K KOTOPBIM MOI'YT OTHOCHUTBCS M Leible oTpaciu. llepeunciieHHble mponeccs
BBIBIISIIOTCS. M B MHQPACTPYKTYpEe MPOMBIIUIEHHOIO KOMIUIEKCAa, B YaCTHOCTH, B Pa3BUTHU
JHEPreTUYECKUX PECYPCOB.

Pe3yabTaTrhl U MX 00CyKACHHE

[IpexcraBnsiercsi, 4YTO WHHOBAIIMOHHBIMHU JIpaiiBepamMH, OOECICUMBAIONIMMHU ITPOBEICHHE
sHepromepexona B Poccuiickoit ®Penepanuu, SBISAIOTCA 2 BHUAA SKOHOMHUYECKHUX areHTOB —
pETHOHAIbHBIE OPTaHbl YIPABJICHHUS U KPYITHbIE KOMITaHHH. QYHKIMHA MEXTy HUMH I1eIeCO00pa3HO
pacupenenuTs CIenylmuM o0pa3oM — pa3paboTKy KOHPHUrypauuun HHOPACTPYKTYphl Ha
ME30YpPOBHE U €€ HAITOJHEHUE 3aKPETUTh 33 YIPABICHYECKUMH OpTaHaMH, a CO3/IaHie COOCTBEHHO
MCTOYHHMKOB AJIbTEPHATUBHOM PHEPIMU U UX UCIIOJIB30BaHUE B NMPOMBIIIJICHHOCTH JIEJIETUPOBaTh
BEIYIIUM TIPEIPUSATHAM DPETHOHOB. SIpKMM TIpUMEpPOM CO3[aHusi OOBEKTOB ajJbTEPHATHBHOU
SHEPreTUKHU KpymnHeiIeil komnanueil Pecniyonuku TaTapcras siBisieTcs mporpaMmma CTpOUTENbCTBA
3 BerponapkoB ITAO «TarnedgTb». Cam (pakT BxoxkaeHus B cepy albTepHATUBHONW IHEPTETHUKU
KOpHOpaluen, cocpeoTaunBaroie B CBOMX pyKax J00bIYY U MepepaboTKy He(TH B KPYIMHBIX
MacmTadax, CBUACTENbCTBYET O CTPATETHH AUBEPCUPHUKAIINN OM3HEca B HAIPaBICHUN YTICPOIHOM
HelrpanbHocTH. [TAO «TaTtHedTh» 3amiaHMpoOBana MOCTPOUTH BETPONAPKHU B Tpex paioHax
pecnyommku — CmacckoM, Kamcko-YcreuHckuM U PriOHO-Crioboackom. [IpoBeneHHbIil B
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TarapcraHe MOHUTOPUHT BETPOU3MEPEHHSI BBISIBUI IMEHHO Ha YKAa3aHHBIX TEPPUTOPUAX HATHMUNE
«KOMMEPUYECKOTO BETpa» M LEIeCO00pa3HOCTh Pa3BUTHS ANbTEPHATUBHON SHEPreTUKH MMEHHO
3neck. [IAO «TatHedTh» MpoBeNia aHAINU3 JIOTUCTUYECKOW U COITYTCTBYIOIIECH MH(PACTPYKTYpHI,
CPEIHErOJI0BO CKOpOCTH BeTpa. MOIHOCTh 3allIAaHUPOBAHHBIX OOBEKTOB cOCTaBUT OT 50 10
75 MBT. Ha 3TH e KoMITaHus 3aJI0)KHJIa MHBECTUIIMHU B pasMepe 19 MuumapaoB pyosaei. ITot
MPOEKT SBJISICTCS MHJIOTHBIM JUIsi peanm3anuu aoctwkeHns [IAO «TartnedTsy» yriepoaHoi
HerTpanbHOoCcTH K 2050 roay, o 4em 3asBiieHO B cTpareru ¢upmbl. Ha BTopom 3Tare HeQTIHUKN
IUIAHUPYIOT CTPOUTENBCTBO BETPOBBIX AEKTpOCTaHIMM MomHOocThio B 900 MBT B npyrux
peruonax Poccuiickoii denepanyu 1 gaxe B psae APYKECTBEHHBIX TOCYIapCTB, MPEXKIIE BCEro, B
Kazaxcrane, rae TtarapcTaHubl HOCTPOMJIM IIMHHOE HPOM3BOJACTBO. Kpome TOro, xommanus
03BYYHJIa TUIaHBI CTPOUTENILCTBA MAJIBIX BETPAKOB 10 12 MBT. Takum 00pa3om, BeTpOreHepaIuio
IUTAHUPYETCS pa3BUBATh KaKk B aBTOHOMHOM, TaKk U B CETEBOM PEXHME Ha OCHOBE NPUMEHEHUS
«ymHbIX» ceredl. ImenHo [TAO «TarnedTh» 3asBisercs or Tarapcrana Ha oTOOp B KOHKypCe
rOCIPOrpaMMbl CTUMYJIMPOBAHUS Pa3BUTHsI T€HEPALIMU U3 BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTUU
JIIM BHUD 2.0. OcHOBHOM NPUYMHON MHBECTULIMI KOMIIAHUU B aJIbTEPHATUBHYIO IHEPIETUKY
apiserca To, 4ro 50 % ee NpoAyKUUH SKCIOPTHUPYETCS, a MEXKIyHapOAHbIE TpeOOBaHUS K
HKOJIOTUYECKOMY PETYIIMPOBAHUIO YXKECTOUAIOTCS. ITH MPOLECCH] YCHIIMBAIOTCS M B TOCYIapCTBaX
A3narcko-THXO0OKEaHCKOro PervuoHa, KyJaa W HarpasisieTcss Oosblias yacte nponaykuuu ITAO
«Tataedte». TpeboBaHMs yIOMSHYTOrO BBIIIE KOHKYpCa MPEeayCMaTpUBAIOT BBICOKYIO CTEIECHBb
JIOKaJM3aluy puMeHsieMoll TexHUku. [loporoBoe 3HaueHue ee noiau cocrasisier 87 OauIoB.
Komnanusa mnpuHsna paaukaibHOE pEIIeHHEe — OTKa3aTbCsd OT HCHOJIb30BaHUS 3apyOeKHBIX
TEXHOJIOTUH W pPa3pabdoTaTh OTEYECTBEHHYIO WHTEIUICKTYAJIbHYI0 COOCTBEHHOCTB, 3allPOCHUB Yy
MIPAaBUTENILCTBA CYOCHINHU Ha MIPOBEJCHUE HAYUYHO-UCCIIeAoBaTeNbCKuX padboT [[1atent Ne 2660744,
2016]. BropsiM paJiuKaIbHBIM PEIICHHEM CTa] CTApT COOCTBEHHOI'O M3TOTOBJICHUS 000PYIOBAHHUS
JUIl aNbTEPHATUBHOW HHEPreTHKH, KOTOPOE IO BBEIEHHs CaHKUMNA Ha Tepputopun Poccuu
MIPOM3BOAMIIM JaTCKast KOMITaHus Vestas 1 HeMerkas Siemens. B pe3ynbprate KOMIaHHs CO3/acT
COOCTBEHHOE TPOW3BOACTBO, OXBATHIBAIOIIEE BCE CTAJWU TEXHOJOTHYECKOM IIETIOYKH, YTO
00€ecTIeunT ee HeYSA3BUMOCTb JUIsl CAHKIIMOHHBIX PUCKOB [SkyHuH, 2022]. [1o olieHKam 3KcrepTos,
JAHHBIN MPOEKT 00ECIIEYUT POCT MALIMHOCTPOUTEIbHON POMBILIIIEHHOCTH CTpaHbl. B HacTosee
BpeMsI aHalU3 BBIBWJI, YTO CO3/IaHUE OTEYECTBEHHOW MHTEIJIEKTYalbHONH COOCTBEHHOCTU
notpedyer Juid 3alycka HHHOBALMOHHBIX MCTOYHHUKOB JHEPrMH 3—5 JeT, a NpH YCIOBUH
npuoOpeTeHus 3apyOeKHBIX MaTeHToB — 2—3 rona. PecryOnmka Tarapcran BiOpana | BapuaHT
CLIeHapHsl, TO3BOJISIONINH JOOUTHCS TEXHOJIOIMYECKOT0 CyBEpEHUTETA B BasKHEHIIIeH cepe 3a cuer
WCIOJb30BaHUS TOTEHIMajJa TaKOro HWHHOBAI[MOHHOTO JpaiiBepa peajbHBbIX IMPOEKTOB, Kak
KpyNHeW1as KOMIaHUs peruoHa.

Baxueliimmm ycioBueM BHEpPEHHS B TPOMBIIUIEHHOCTh aAJIbTEPHATUBHBIX HCTOYHHKOB
SHEPIUU SBIsETCS (POpMHUPOBAHUE BIACTSIMU MHHOBALIMOHHOM HHPPACTPyKTypbl Ha OCHOBE BBIOOpa
aJIeKBaTHBIX NIOTEHLIMATy peroHa ee ocodeHHocTel. CkaxeM, aTOMHYIO 3HepreTuky B Poccuiickoit
@enepaluu  HeNb3s pa3BUBaTh PABHOMEPHO IO BCEM TEPPUTOPHAM M3-3a TreorpaduyecKkoro
TMIOJIOKEHUS] PETHOHOB U Pa3JInyuus UX KIMMAaTH4YeCKUX yCIoBUM. [IpaBUTENbCTBO CTpaHbl, HAUMHAS C
aprycra 2021 roma, xorja Obula yTBEp)KAEHA KOHIIEMIHMS PA3BUTUS BOAOPOIHOW HSHEPreTHKH,
MOJ/IEPKUBAET PETHOHBI M KOMITAaHUM, BHeApstomuecs B 3Ty cdepy. Ha cpeanecpounyio u Ha
JOJITOCPOYHYIO0 NEPCHEKTUBY KOHLENIMSA OINpPENENseT MEpbl 0 CO3JaHUI0 COOTBETCTBYIOLIEH
OTpaciii, MHULUATUBBI, LETH, KOHPUTypauuoo NpoQUIbHBIX KJIaCTEpPOB, MIJIOTHBIE MPOEKTHI 1O
IIPOM3BOACTBY Bojpopona. IlomnepikuBaercss co3gaHue MPOM3BOJCTB M 3aIyCK MHHOBAIIMOHHBIX
TEXHOJIOTWH, MO3BOJISIIOIIMX MPUMEHSTh 3TOT PECYPC B PA3NIMYHBIX OTPACISAX MPOMBIILIEHHOCTH
[Salikhov, 2020]. Pe3ynbTatoM peanu3aliy KOHLEMIUHM JOJDKHO CTaTh (POPMHUpPOBAHHE HOBOM
OTpaciii — BOJIOPOJHOM IHEPreTUKH, OPUEHTUPOBAHHOIN HE TOJBKO HA BHYTPEHHHH CIIPOC, HO U Ha
IKCMOPT ¢ mnepcnekTuBoi mosydeHns 20 % noiau MHpPOBOTO pbIHKA BOAOPOAHOM »Hepruu. [lis
JOCTHKEHUS TAHHOTO pe3yJibTaTa HaMeueHbl MEphI 110 CTUMYJIMPOBAHUIO UHBECTHLIMI B CO3/IaHHE
HCTOYHHUKOB BOJOPOIHOM reHepaunu [Baxuros, 2013].
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B GonbiinHCTBE pernoHOB Halllel CTpaHbl B HACTOSIIEE BpEeMs TPEHI0M Pa3BUTHS BbIOpaHbI
BOZIOPOJHAs U aTOMHAas DHEpPreTHKa. [ J1aBHBIM IPEUMYILECTBOM MX 10 CPaBHEHHUIO C IIPOYUMU
BUJIAMU TEHEPALUU SIBJISIOTCS HEHCUEPIIaeMOCTh pecypcHOW 6a3pl. BTOphIM MO 3HAYMMOCTH
JOCTOMHCTBOM SIBIISIETCSI HEOOBIION 3Konorudeckuii Bpen [JlaBpukosa, 2022]. B To ke Bpems
MPOMBIIIJIEHHOE MPOM3BOACTBO BOJOPOJA TOKa IMPOXOJUT TOJBKO CBOK HaydalbHYIO a3y,
CONPSDKEHHYI0 CO 3HAYUTEIbHOH Ce0ecTOMMOCThIO SHepruu. bormee TOro, ucmoib3yemble
TEXHOJIOTUU TOTPEOIISIOT OOJbIe SHEPruu, 4YeM IOJy4aeTcsl MPU €€ HUCIOJIb30BaHUHU, YTO
03Ha4aeT NPUMEHUMOCTb BOJIOPOJa B KAYECTBE CPEJCTBA JJIsl JOCTAaBKH SHEPTUU U €€ XPaHEHUS,
HO HE ee UCTOYHHKa. Bexymuecs B cepe BOAOPOJHON SHEPreTHUKU HAy4YHbIE HCCIETOBAHUS
IIO3BOJIMJIM JKCIIEPTaM JaTh IPOTHOCTUYECKYIO OLIEHKY Ha IEPCIEKTHUBY, COTJIACHO KOTOPOH B
2050 rogy ynenbHbIN Bec MOTpeOIsieMOi BOIOPOAHOM 3HEPTUU cOCTaBUT 18 % MUPOBOIO PhIHKA.
B 3THX yCIOBHSIX JTOCTHXKEHHE TEXHOJOTHMUYECKOTO CYBEPEHUTETA MpearnonaraetT hopcupoBaHue
HAy4YHO-HCCIIEIOBATEIbCKMX paboOT MO BOJOPOJHON JHEPreTUKE, CTPOUTEIHCTBO IEPBBIX
npopmIbHBIX KoMIulekcoB [Canuxos, 2022].

[IpaBurensctBo PecnyOnuku TarapctaH mpUCTYNWIO K peaju3allid MHHOBALIMOHHOTO IS
Poccum mpoexra B nanHOW cdepe. HameueHO CTpOHMTENbCTBO TEpBOM KOMOMHHPOBAHHOM
AIIEKTPOCTAHIINH, TEHEPUPYIOIIEeH KaK BOJAOPOAHYIO, TAK U aTOMHYIO SHEpruto. IHUIMaTuBa Takoro
petieHusi, BEIOOp pa3padOTIYMKOB MHTEILIEKTYaIbHON COOCTBEHHOCTH, OIIEHKA APEKTOB U PUCKOB
MpPUHAJIEKAT PYKOBOACTBY peruoHa. Bopopoanas sHepretuka TaTapcTaHa JeMOHCTPHUPYET
ycnemHoe pasButue. Tak, 23 ceHTsOps 2024 roga Ha CyHOCTPOUTENIBHOM 3aBOJE TIOpoja
3eneHo10IbCcKa OBUIO CIYILIEHO MEPBOE B peciyOiInKe BOAOPOAHOE CyAHO. Bnonas HOBOM Tpacchl
M-12 ycranaBnuBaroTCs 3alIpaBKU Uil aBTOMOOMIIEH, paboTaroiye Ha BOJOPOIHOM ToruBse. [1iis
pa3BUTHs UHPPACTPYKTYPHI ATTEPHATUBHON SHEPTETUKH HAPSAY C OOLIUM PYKOBOJCTBOM BEIETCS
MoIIHas padoTa MO TOMJIEPKKE HAYYHBIX HCCIENOBAHUM, IMOJITOTOBKE KaJpOB, BHEIPEHHIO
uupoBBIX pelIeHui, pa3pabaTeiBaeMbIx B co3naHHbIX [T-mapkax. Kpome HaydHBIX pa3paboToK,
NPOBOAMMBIX Ka3aHCKMM SHEPreTHUECKHMM YHUBEPCUTETOM, HE(QTSIHHUKHA DPECHyOJHMKH ydaTcs
MIPOU3BOJUTH BOJIOPOJl TOJ 3eMield B Xole A00bYM He)TH U TPaHCHOPTUPOBATH IO YKe
CYIIECTBYIOIIEH cHUcTeMe TpyOompoBoioB. YueHble Ka3aHCKOTO arpapHoro yHUBEPCHTETA
pa3paboTanyd HSKOHOMHUYECKH BBITOJAHBIM M SKOJOTHMYECKM YHUCTBIH CIOCO0 MpPOMU3BOACTBA
OMoBOZOpPOJIa M3 COJIOMBL. BHempeHue 53Toro crmocob6a HE TOJBKO TIO3BOJIMT YMEHBIIUTH
UCTIOJIb30BAHUE HEBO30OHOBIISIEMBIX MPUPOAHBIX PECYPCOB, HO M PEIIUT MPOoOJeMy YTHIIM3AlUU
CEJIbCKOXO03SHCTBEHHBIX OTXO0/10B, CHU3UB Harpy3Ky Ha OKpPYKaIOUIYyIO Cperdy.

3aKkaouenue

Pa3BuTHe anbTepHaTUBHON SHEPreTUKU NMpEACTaBiseT co00l chopMHUpOBaBIIMICS TPEH
MIOCTPOCHHUsI HOBOTO TEXHOJIOTMYECKOro ykiajga. Jlng ero peamusauuu BakeH BbIOOp
3¢ (eKTUBHBIX ApaliBEpOB UHHOBALIMOHHOI'O Pa3BUTHS C HAJICJIEHUEM UX KOHKPETHBIMU 33Ja4aMHU.
Huddepenunanus ycnoBuil pernoHanbHoro passutus Poccuiickoit depepanuu u pasnuune
MOTEHIIMaja OTJENIbHBIX TEPPUTOPUN NPHUBOJAAT K BBIBOJY O HEOOXOIMMOCTU JI€IETUPOBAHUS
MOJTHOMOYHMI 10 pealu3alui TNPOEeKTOB Ha ypoBeHb cyObekToB denepanuu. Ilpu sTOM
KoH(puUrypauuss HHQPaCTPyKTypbl HMHHOBAallMOHHONW JHEPrOCUCTEMBI JOJKHA BBIIOJIHATHCS
MECTHBIMU  OpraHaMH  BJIACTH, BKJIIOYas IMOAJEPKKY B  CO3JaHUM  OTECUYECTBECHHOU
MHTEJJIEKTYaJIbHOM COOCTBEHHOCTH B 3TOM cdepe, JIOKaTU3alui IPOU3BOICTBA SHEPTE€TUYECKOTO
o0opyaoBaHus, 0TOOpa MECT AMCIOKALMU HOBBIX OOBEKTOB MO OOBEKTUBHBIM KPUTEPUSIM,
BBIPa0OTKY MEp CTUMYJIUPOBaHUSA, POPMUPOBAHUS MOTPEOUTETHCKUX IPEANOYTEHHH IpU BBIOOpE
HHEPropecypcoB, MOATOTOBKE KaJpoB, 00ECHEUEHUH IMEPEeOBOro IM(PPOBOro COMPOBOKIACHUS
[Tomos, 2023]. Heob6xoaumMo MOAYEpKHYTh, UTO HAPaOOTAaHHBIM PETUOHATBHBIN OMBIT HE BCET/IA
TPaHCIIAPEHTEH, a IEPEJOBbIE IPAKTUKN B OCHOBHOM HOCST YHUKAJIbHBIN XapakTep.

PeanpHble MpoekThl B chepe anbTepHATUBHON SHEPreTUKU OCYILECTBISIOTCS KpPYMHEHIIMMU
KOMIIAaHUSIMUA C LEJNBI0 JOCTHIKEHUS YCTOMUMBOIO pa3sBUTHS HA JIUTENBHYIO IEPCHEKTUBY U
MOJ/IepKaHNsl KOHKYPEHTOCIIOCOOHOCTH Ha BHEIIHUX PBIHKAX, Y)KECTOYAIOUIUX SKOJOIMYECKUE U
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KJIMMaTuyeckue TpeboBaHMs K urpokam. Ilpumeps! nuBepcupukanuy HEPTIHBIMH KOMIIAHUAMU
cBoero OusHeca B cepy anprepHarrBHOW sHepreTHku [TAO «Tarnedru», Jlykoiina, I'asnmpoma
CBsI3aHBl C Te€M, 4TO 3(P(PEKTUBHOCTH MPOU3BOACTBA U IMOTPEOIEHHS 3HEPropecypcoB SBISETCA
BayKHEHIIINM (l)aKTOpOM POCTa HAMMOHAJIBHBIX SKOHOMUK U BJIMAKOT Ha KaUCCTBO KU3HH HACCIICHUA.
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