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OCHOBHbIE BbIBOJbI MPOrHO3A-2019

+ (CHOBHOE HamnpaBlfieHWe pa3BUTUS MUPOBOW SHepre- ¢ 3NeKkTpoMOBUNN CXMUMAIOT HEDTAHOW PbIHOK, HO AaK0T

TUKM YXe BUAHO: NOJl BAUSHUEM U3MEHEHWA B SHEPTO-
NONNUTUKE U PA3BUTUS HOBBIX TEXHONMOIWIA, MUAP BXOANT
B 3Tan 4-ro HEPreTMYecKoro nepexoaa K LMpoKoMy
NCMONb30BaHMI0 BO30GHOBNAEMbIX NCTOYHUKOB 3HEP-
UM U BbITECHEHMIO UCKOMaeMblX BUAOB Tonnuea. Of-
HaKo TeMMbl 3TUX U3MEHEHUl 1 CKOPOCTb nepexoaa
CBA3aHb! C BbICOKOW HEONPEe1eNeHHOCTbHO.

POCT MMPOBOr0 NepBMYHOr0 3HepronoTpebneHns cy-
LLLeCTBEHHO 3aMennutced K 2040 1., B TOM Yncnie 3a cyet
3HEprospGeKTMBHOCTH.

boicTpoe passutie BW3I nossommt uM yxe k 2040 T.
obecneymnBaTb 35-50% MMPOBOro NPOM3BOACTBA 3NeK-
TpoaHepruu 1 19-25% Bcero aHepronotpebneus. 13
NCKOMaeMblX TOMAMB TONIbKO a3 CMOXET HapacTUTb
CBOK [0/ B MMPOBOM 3HeprobanaHce ¢ 22% A0 24-
26%. Yronb CHWU3UT CBOK 107110 C 28% 10 19-23%.

Mup TaK W He OOXAETCH LWMPOKO aHOHCMPOBAHHBbIX
MUKOB NPOM3BOACTBA MCKOMAEMbIX TOMMANUB M3-3a UC-
yepnaHnsg 3anacoB. MKW NPUXoaaT, HO NPUYNHON CTa-
HOBATCS OrPaHMYEHMS BOBCE HE Ha CTOPOHE [06blun,
a Ha CTOPOHe cnpoca. Bcnen 3a yronbHbIM NUMKOM yXe
NpMBAMXAETCA MK NOTPeBbNeHNS HedTH.

07 870 o 1800 MNH T H.3. NOTEHUMaNbHOrO NoTpebne-
HWS NOTEPSIeT HEePTSHOM PbIHOK M3-3a pocTa 3hdek-
TMBHOCTMW TPAHCMOPTHbIX CPEACTB M PacnpoCTPaHeHNs
TPAHCNOPTA Ha anbTepHATUBHbBIX MCTOYHWUKAX SHEPTUU.
MaBHOW anbTepHATMBOW CTAaHOBMTCS SMEKTPOTPAHC-
nopr.

OnaceHns (UM MeyTbl) O BbICOKMX LiHaX Ha HedTb,
ra3 u yronib 0CTalTCs B NPOLWNOM. Mup BoLLen B 3no-
XY LUMPOKOW TEXHOMOMMYECKOW U MEXTOMINBHON KOH-
KypeHuuu. [ing Bcex cdep notpebneHns nossnsercs
MHOT0 NepPCNEeKTUBHbBIX KOHKYPUPYHOLLMX MEXAY CoboM
PELIeHNt, TOTOBbLIX NPKU POCTE LEH AOMUHUPYIOLLEro
TONNWBA ONEPATUBHO NPELANOXMUTb aNbTepHaTUBY U OT-
BOEBATb PbIHOK.

HOBbIW WMMY/IbC CNPOCY Ha 3NEKTPO3HEPruo. ITo oT-
KPbIBAET [OMO/HUTE/bHbIE BOSMOXHOCTW A8l UCTOY-
HWKOB €€ NMPOW3BOACTRA.

3NeKTPOsHEpreTka CTPEMUTENbHO NpeoBpaxaeTcs.
BbiCTPO pasBMBaeTCA AELeHTPanM30BaHHas reHepa-
L9, NoTpeBbuTenu 13 naccuBHbIX MPeBpallaloTcy B
aKTUBHbIX UTPOKOB CUCTEMbI, UAET SHEPrUYHbIN NONUCK
PeLLeHMit B 0611aCTI HAKOMMEHUS 3NEKTPOSHEPrun ¢
HauMHaeTca TpaHCGOPMaLNg  3NeKTPOsHepreTnye-
CKIX PbIHKOB.

blopgxeTHble nocTynneHus Poccum 0T sKcnopra aHep-
ropecypcoB HeusbexHo bymyT CcHuxatbcs. PocTt
3KCMOpTa rasa 4aCTUYHO KOMMEHCUPYET CHUXEHUE
06bEMOB BbIBO3a XUAKMX YrNIEBOAOPOAOB. HO nepexof
Ha Bonee CNoXHble YCnoBus [06b4M YrNeBoaopoaos
Hen3bexHo NpuBeLeT K He0bXOAUMOCTH PACLUMPEHNS
NbrOT W CHUXEHWS HanoroBOi Harpysku, CneicTameM
Yero CTaHeT YMEHbLUEHWE BbINaT B BOAXET.

TpaHcdhopMaUns SHEPreTUKM M CHUXEHUE BrooXeT-
HbIX MOCTYM/JEHUA OT 3KCMOpTa BeayT K YMeHbLle-
HWI0 BKNaa He(TerasoBOro CeKTopa, SBASOLLEerocs
BaXHeWLen COCTaBNAOLEN 3KOHOMUKKM Poccun. Ho
nMeHHOo T3K 1 npoucxopsilne B HEM npeobpasoBaHms
MOryT faTb CTPaHe HOBbIA UMNYALC AN PasBUTUS W
pocta BBI13a cueT peanusaluy OrpOMHOro noTeHLua-
na sHeprocbepexexns 1 Co34aHNs NONONHATENBHOrO
CMpOCa Ha MPOMbILLEHHYIO MPOAYKLMKD AN MoLep-
Hu3aumn TIK. [Ing 3TOr0 HyXHa pelumTenbHas 3Ko-
HOMWYeCKas W 3HepreTMyeckas nosmTka agantauum
CTpaHbl K IHepronepexofy. Ho MMeIoLLeecs 0KHO BO3-
MOXHOCTE orpaHuymnBaetcs bykeanbHo 7-10 ronamu.




PASLE/ T

MPOBAS SHEPTETUKA:
HA TTOPOT'E SHEPTETUHECKOI O MEPEXOLA



BBEJEHWUE

a [Ba C NONOBWHOW roaa, NPOWeALWwnX ¢ npeablay- HOI nepnoa GyHAAMeHTaNbHbIX M3MEeHeHW. 3To co3pdaeTt

LLlero Bbinycka «[lporHosa», CTano 0TYETIMBO BUA- OTPOMHYI0 HEONpPEeAeNneHHOCTb, KOTOPYI0 XOPOLWO W-

HO, UTO MO/ AABNEHWEM HAKOMWUBLUEUCS KPUTUYECKOK CTPMPYET Pa3bpoc OLEHOK KIOYEBbIX MPOTrHO3HbIX NOKa3a-
MacCbl TEXHONOrMYECKMX MHHOBALNIA, @ TaKXe U3MEHEHUS TENe, xapakTepnayLimx byayLiee MUPOBOA SHEPreTUKMy
MPUOPUTETOB TOCYAAPCTBEHHbLIX 3HEPreTUYeckux Mnonu- (PucyHok 1.1-1.7).

TUK MMUpPOBad 3HepreTnyeckad cMcTteMa BOLWNA B 04yepen-

CPABHEHME OCHOBHbIX MOKASATENEV C APYT MW NPOTHO3AMY

PucyHok 1.1 - MepBuyHoe aHepronotpebneHue B mupe B 2040 I. MAH T H. 3.

YposeHb 2017
IRENA Global Energy transformation
|EA 2018 Sustainable Development
DNV GL Energy Transition Outlook 2018
McKinsey GEP 2019, Reference Case
NH3W - CKONKOBO 2019 3Hepronepexon,
BP 2019 Rapid transition
NH3W - CKOMKOBO 2019 NHHOBALMOHHBIN
BP 2019 Less globalization
NH3W - CKOJTKOBO 2019 KoHcepBaTuBHbIA
IEA 2018 New Policies
BP 2019 Evolving transition
Shell scenarios 2019 Sky
OPEC W00 2018
EIA IEO 2018
Shell scenarios 2019 Mountain
IEA 2018 Current Policies
Shell scenarios 2019 Ocean
BP 2019 More energy

MNH T H. 3.
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PucyHok 1.2 - YucneHHocTb aBTONapKa v anektpoMobuneit, K 2040 r., MnH wr., nons IM B aBTonapke

IRENA Global Energy transformation
IEA EV Outlook 2019

1IH3W - CKONKOBO 2019

BP 2019

IEA WEO 2018 Wby |
OPEC W00 2018

Bloomberg NEF 2019
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KoHcepBaTUBHbIN CLEHapuil NpeanonaraeT CoxpaHeHne TBKYI.I.I,817I CUTyaLlMn KaK B PasBUTUK TEXHONOMMI, TaK 1 C TOYKM
3peHund FOCY)J,apCTBeHHOI;I NONNTUKK - d)aKTI/Il-IeCKI/I 310T cueHapw?l npeaycMaTpnBaeT COXpaHeHne TekyLmx TpeHaoB.

MHHOBALMOHHDBIN CLeHapuil npeanonaraeT YCKOPeHne pasBuTiAs TeXHONOTWIA U, TNABHOE, CHATUE NPendTCTBIN Ha NyTU UX
MEX[1yHapoaHoro TpaHcdepa. [laHHbIi CLeHapuit NpeanonaraeT yeuneHue yXe npuHATLIX HaLMOHabHbIX MPUOPUTETOB B
NpoABUXeHWM B3, nopepkke aneKTpoTpaHcnopTa, CTUMYIMPOBaHIUN SHEProahdeKTUBHOCTH.

B cueHapuu 3Hepronepexog, npoUCXOAMT A0NONHUTENBHOE YekopeHue HTIT n hoKyCUpoBKa SHEPrONOAUTUKIA BCEX CTPaH
Ha Lengx nekapboHnsauun. B otnnyme ot MHHOBALMOHHOIO, B 3TOM CLEHapui NPUOpUTET Beeraa y 6es3- unu HusKoyrne-
POHbIX TEXHOMOT WA

PucyHok 1.3 - lons BU3' B 06beMe MupoBoro notpebneHus aepropecypcos B Mupe B 2017 n 2040 rr.,, %

IRENA Global Energy transformation

BP 2019 Rapid transition

IEA 2018 Sustainable Development

Shell scenarios 2019 Sky

DNV GL Energy Transition Outlook 2018
WNH3W - CKO/TKOBO 2019 3Hepronepexon,
Shell scenarios 2019 Ocean

BP 2019 Evolving transition

MH3K - CKONKOBO 2019 WHHOBAUMOHHbIN
IEA 2018 New Policies

OPEC W00 2018

H3W - CKOJIKOBO 2019 KoHcepBaTuBHbIi
Shell scenarios 2019 Mountain

EIA [EO 2018

IEA 2018 Current Policies

YposeHb 2017
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' BW3 BKNOYaKOT B CE6S CONHEYHYIO SHEPTEeTUKY, BETPSHYIO SHEPTETUKY, TMAPOSHEPr 1o, B TOM yucne bonblive n Manblie M3C,
TPAOULUMOHHYIO 1 HETPAANUMOHHY0 Bromaccy




Metoponorus MporHosa-2019 nocTpoeHa Ha MOAebHOW OLEHKE LLIMPOKOro CLEHAPHOro AnanasoHa BapuaHToB

PasBUTUS SHEPreTUKN MUPa B 3aBUCUMOCTW OT CKOPOCTM Pa3BUTUS 1 TpaHCGHEpPa TEXHONOTWIA 1 TOC3Heprono-
JINTUKN.

PucyHok 1.4 - lons BUJ' B npon3sopctee anekTpoaHeprun B Mupe B 2017 n 2040 rr., %

IRENA Global Energy transformation
IEA 2018 Sustainable Development
DNV GL Energy Transition Outlook 2018
Shell scenarios 2019 Sky

H3W - CKOJIKOBO 3Hepronepexon,
IEA 2018 New Policies

NH3W - CKONKOBO MHHOBALLMOHHbIM
NH3W - CKONKOBO KoHcepBaTuBHbIi
IEA 2018 Current Palicies

Shell scenarios 2019 Ocean

Shell scenarios 2013 Mountain
YposeHb 2017
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PucyHok 1.5 - Lienbl HedT B 2040 r., gonn. 2016 r./6app.

EIA AEO 2018 High oil price

IEA 2018 Current Policies

EIA AEQ 2018 Low oil and gas resource and technology
IEA 2018 New Palicies

EIA AEO 2018 AE02018 without Clean Power Plan

EIA AEQ 2018 High economic growth

WNH3W - CKOMTKOBO 2019 KoHcepBaTHBHbI

EIA AEO 2018 Reference case

EIA AEO 2018 Low economic growth

EIA AEQ 2018 High oil and gas resource and technology
WNH3K - CKONKOBO 2019 NHHOBaLMOHHbIN

|EA 2018 Sustainable Development

NH3W - CKONKOBO 2013 3Hepronepexon

EIA AEO 2018 Low oil price

YposeHb 2017 nonn. 2017 r./6app.
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MporHos-2019 - He3aBMCHUMbIV COBMECTHBIA NPOEKT UHCTU-
TyTa SHepreTuyecknx uccnenosanuin PAH u LieHTpa sHep-
reTukum MockoBCKOW LLKonbl ynpaBnexns CKOMKOBO, 3apa-
4a KOTOpOro - pa3paboTaTb HenpeaB3ATbIN, B3BELIEHHbIN
B3rN[ HA Pa3Hble BapuaHTbl Pa3BUTIS MUPOBO SHEPreTU-
KW, OLBHNTb X KONMYECTBEHHO, BK0Yas BUSIHWE Ha pPOC-
cuircknit TIK 1 9KOHOMUKY, a Takxe chopMynmpoBaThb Ang
Poccuiickor MDeaepauii 0CHOBHbIE BbI30BbI 1 BO3MOXHbIE

BApPWaHTbl aaanTaLun K NPOUCXOAALLNM M3MeHeHUaM. Kak
06bI4HO, «[1pOrHO3» BbINOAHEH B3 Kakoro-nmbo BHELHero
3aKasa Unu GUHAHCMPOBaHKS, YT 0becneynBaeT ero non-
HYI0 HE3aBNCUMOCTb OT MHTEPECOB Nt0bbIX CTENKXONIEPOB.
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PucyHok 1.6 - Cpoku npoxoXxpaeHus "nukoB cnpoca” Ha HedTb B MUPE N0 CLIEHAPUAIM, MAIH T H. 3.

MIH T
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2018-2025 2025-2035
CpoKyu NpoXoxaeHus "nuka cnpoca” Ha HedTb

2035-2040 2040+

Bloomberg NEF 2019
@ OPEC W00 2018
BP 2019
© IEA 2018 New Policies
@ IEA 2018 Current Palicies
IEA 2018 Sustainable Development
@ 'H3W - CKO/TKOBO 2013 KoHcepBaTHBHbIN
H3W - CKONKOBO 2019 VHHOBALMOHHbIA
® H3W - CKOMTKOBO 2013 3Hepronepexop
@ YposeHb 2018
@ Shell scenarios 2013 Mountain, Sky
@ Shell scenarios 2019 Ocean
© IRENA Global Energy transformation

PucyHok 1.7 - Cpoku npoxoXnaeHus "nMkoB cnpoca” Ha YroNb B MUPE M0 CLEHapusM, MAHTY. T.
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Mepnop NpOXOXAEeHUs "1Ka cnpoca” Ha yrofb

2035-2040 2040+

OPEC W00 2018
@ BP 2019 Evolving transition
© BP 2019 Rapid transition
® |EA 2018 New Policies
@ [EA 2018 Current Policies
|EA 2018 Sustainable Development
® IH3W - CKOJTKOBO 2019 KoHcepBaTHBHbIi
WNH3W - CKONKOBO 2019 MHHOBALIMOHHbIN, IHEpronepexon
® Shell scenarios 2019 Sky
@ Shell scenarios 2019 Mountain
® Shell scenarios 2019 Ocean
EIA IEC 2018
@ DNV GL Energy Transition Outlook 2018
® McKinsey EIGEP 2019, Reference Case

NcTounmnku pucyHkos 1.1-1.7: M3A, IRENA, UH3W PAH-Ckonkoo, OMEK, Bloomberg, BP, Shell, DNL GL, McKinsey, lenaprameHT aHepreTuku CLLA




Tabnuua 1.1 - OCHOBHbIE NPOTrHO3HbIE NapaMeTpbl clieHapues porHo3a-2019

2040
KoHcepBaTtuBHbIi
(coxpaHenue ckopocTy

2040
WNHHOBALMOHHbIN
(yckopeHue passuTua

2040
JHepronepexon
(yckopeHue passuTis u
TpaHcdepa TeXHONOruit

OCHOBHble NMPOrHO3Hble NapameTpbl 2015 W TpaHchepa
pasBuTIg 1 TpaHCcepa ; npu GOKyCMpOBKE
. o TEXHONONA NpU
TEXHONOMWIA 1 TEeKyLLLeN ; 3HEPronoanTMKM
COXpaHeHNM TekyLLen
rOCIHePrononnuTUKM) BCEX CTPaH Ha
rOC3HEPrononnTMKM)
nekapboHu3aLum)
MUP
[epB1YHOE 3HEProNOTPEBNEHNE, MIH T H.3. 13578 17205 16604 15904
3HeproemkocTb BBI, T H.9./Tbic. noan.2017 0,98 0,70 0,69 0,66
MapK 3neKTpoMOBUNEN, MIH LUT. 0.8 251 427 603
[lons Bcex B3 B anekTposHepretuke, % 23 35 40 49

[lons CONHeYHOM, BETPOBOW, reaTepManbHON,
NPUINBHOM W BONIHOBOW SHEPTWKM B 5 18 22 30
3/1eKTPO3HEPreTUKe, %

[lons Bcex B3 B noTpebneHnn nepBuyHoi aHeprum, % 14 19 21 25

[lons CONHEYHOM, BETPOBOM, reaTepManbHOM,
NPWAMBHON W BONHOBOI 3HEPrN B NOTPE6NEHN 1 5 1 9
NepBUYHON 3Hepriu, %

Motpebnenne HedTenpomyKTOB, MAH T H.3. 4267 4729 4212 3725
MoTpebnexue rasa, mnpp Ky6. M 3571 5110 5283 4968
[oTpebneHune yrag, MiH. T y.T. 5484 5621 4846 4374
LieHbl HedTv, aonn.2017/6app. 54 109 76 60
Iélg;;r.r]asa Espona, 20nn.2017/7bic. Ky6. M (B ckobKax 253 318 (277) 327 (291) 289 (268)
'5‘55‘%12332%?3”3 (knai), nonn 2017/reic. ky6. w (& 299 409 (352) 420 (359) 386 (341)
Bbibpockl CO, MIH T 31918 35261 32321 29372
POCCKA
3HeproeMkocTb BB, T H.9./Tbic. Aonn.2017 0m 0134 0130 0,101
06beM 00BbIYM XNAKNX YTNEBOAOPOAOB, MAH T 534 485 457 412
06beM 3kcnopra rasa, Mapa Kyb. M 215 307 354 297
[lons Bcex B3 B anekTposHepretuke, % 17 15 16 21
Llexbl rasa (Mocksa), nonn.2017 . 69 N 84 137
[Jong T3K B BBIT, % 23 l 10 17
Jlona T3K B noxonax brooxera, % 26 15 12 20

WcTounmku: UH3W PAH, LienTp sHepreTku MockoBCKoW LuKonbl ynpasneHus CKOIKOBO
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[1POrHO3 PASBUTWA IHEPTETUKN MPA 1 POCCUN 2013

Jing nogrorosku Mporso3a-2019, Kak 1 B NpeablIayLLMe rofbl,
“cnonb3osancd MoaenbHO-MHPOPMALIMOHHBIA  KOMMAEKC
NH3W PAH - SCANER'?3# SCANER - nocTosiHHO pa3BuBalo-
LUMIACS KOMNNEKC ONTUMU3ALMOHHBIX U UMUTALMOHHBIX MO-
Lenen, a Takxe 6a3 JaHHbIX, ONMCbIBAKOLLIMX SHEPreTUKY Mo
199 reorpaduyeckum yanam, 135 cTpaHam 1 rpynnam cTpaH.

MupoBas YacTb pacyeToB MOAENbHOr0 KOMMeKca OCHO-
BaHa Ha MTepaLOHHOM CYETe MO BCEn NPOU3BOACTBEHHON
LLlenoYke C 9KOHOMMKO-MATeMaTMyecKon OnTUMMU3aLmMen
TOM/MBHBIX PbIHKOB M YYETOM B KaXO0M CErMEHTE TEXHO-
NI0rMYECKMX NoKasaTeNen, a TakXXe OrpaHuyeHnin 1 CTuMy-
JIMPYIOLLMX MEXAHWU3MOB, ONPEAENsSIeMbIX SHEPTONOIUTUKOK
(pucyHok 1.8).

PucyHok 1.8 - Cxema mogenei nporH03upoBaHus MUPOBOi aHepreTukn komnnekca SCANER
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WcTounuk: UHIW PAH

! Makapos A.A., Becenos 0.B., Enuceesa 0.A., Kynarux B.A., Mutposa T.A., ®ununnos C.., MnakutkuHa J1.C. Scaner. CynepkoMNaeKc akTUBHOM HaBUraLmu B SHEPreTUYECKNX NCCNE0BaHNS,

Mocksa, MH3W PAH 2011,

2 3BONIOLLMS MUPOBbIX 3HEPrETUYECKMX PbIHKOB 1 ee nocnencTsus Ang Poccuu, Mop pen. A.A. Makaposa v J1.M. lpuropbesa v T.A. MutpoBoil, Mocksa, UH3U PAH - ALl npu Mpasutensctse PO,

2015.

® MakapoB A.A., CuCTeMHble NcCneaoBaHus pa3BuTUs 3HepreTuku, apatensckuit gom M3N 2015,

“TlepcneKTBbI Pa3BUTUS MUPOBOV 3HEPTETUKM C YYETOM BAUSHIUS TEXHONOTMYECKOro nporpecca, Mocksa, MH3N PAH 2019.
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YTO TAKOE 3HEPTETUYECKMMW NEPEXOA?

NpoBas SHEPreTMYeckas CMCTEMAa BOLLMA B HOBbINA

3tan QyHOaMEeHTanbHON TpaHcopMauun. B uenom

3TOT KOMMN/EKC U3MEHEHNI 0BbIYHO Ha3bIBAKIT «3IHEp-
retyeckum nepexonom» (Energy Transition), ogHako npeg-
CTaB/EHIS O CKOPOCTY W rybuHe AaHHOMo NpoLIecca 3aMeT-
HO oTnYatoTes. CLeHapui, ONUChIBAOLLIME Pa3HYH CKOPOCTb
npeobpa3oBaHnit, bymyT pacCMOTPEHbI B CNEMyOLIEM pPas-
[ene, a [aHHbIi pasaen NOCBALLEH aHanu3y ABYX OCHOBHbIX
OpaliBepoB 3TWX Npeobpas3oBaHil - BbICTPOMY Pa3BUTHIO
1 PaCcnpPOCTPAHEHMIO HOBbIX TEXHONOTWA M U3MEHEHMAM B
aHeprononuTuke (puc. 1.9).

PucyHok 1.9 - [ipaiisepbl IHepronepexoaa

OCHOBHOE HamnpaBneHue pasBUTUS rNoGanbHON
3HEPreTUKM YXe OTYETNINBO BUHO: NOJ BANUSHUEM
N3MEHEHWiA B 3HEPTOMONUTIKE U Pa3BUTUS HOBbIX
TEXHOMOT WA MMP BCTYMAET B 9Tan 4-ro sHepretu-

YeCKoro nepexofa K LIXMPOKOMY UCNOJIb30BAHUIO
BO300OHOB/IIEMbIX UCTOYHUKOB SHEPTUM U BbITEC-
HEHWI0 1CKOMaeMblx BiAOB TomnnBa. O4Hako Tem-
Mbl 3TUX USMEHEHWI N CKOPOCTb NEepexopa CBsi3a-
Hbl C BbICOKOW HEOMPEAENEHHOCTbHO.

locynapcTBeHHas
JHepreTnyeckas
NONUTUKA
[pansepbl
JHepronepexopna
Passutue
TEXHONOrNi

NcToyHmk: UH3N PAH

KnumaTiyeckas noBecTka v Lenu no aekapboHusauum

CTpemneHne npaBuTeNbCTB BCEX CTPaH 0BecneynTb
KOHKYPEHTOCMOCOBHOCTb HALMOHANbHBIX SKOHOMWK W YCKOPUTD
X 3KOHOMWUYECKWA POCT 3a CYET YHMBEPCANbHOO A0CTYNa K
AOCTYNHOW 3HEprum

CTpemneHne NoBbICKTb 3HEPreTUYeckyto 6e30nacHoCTb, CHIKaSs!
3aBMCUMOCTb OT UMNOPTa YrnesoaopoaoB U Hapallusad
NOCTaBKM OT MECTHbIX 3QHEKTUBHBIX HU3KOYTIEPOAHbIX
MNCTOYHMKOB

TeXHUYecKuil Nporpecc 1 nosneHne abcontoTHO HoBbIX
TEXHOJIOTMYECKMX PELLEHNI, KOTOPbIE CNOCOBHbI 3HAYUTENBHO
MOBbICUTb 3MHEKTUBHOCTb SHEPTeTUYECKOrO CEKTOPa U U3MEHUTL
TPAANULMOHHbIA CNOCOB ero hyHKLMOHMPOBAHHUA




[MPOrHO3 PA3BUTWSA SHEPTETUKI MPA 1 POCCIN 2019

TepMUH «3HEpPreTYecknin Nnepexod» bbin NPeanoxeH B. CMUNOM M UCNONB3YETCS «[11sh ONUCAHNUS USMEHEHNS CTRYKTYPb
NepBMYHOrO 3HEPronoTpebNeHns 1 NOCTENEHHOr0 Nepexoaa OT CYLLECTBYIOLLEH CXeMbl 3HEProobecneyeHns K HoBOMY
COCTOSIHWI 3HEPreTYecKOr CUCTeMbI». TeKYLLMIA 3HEPronepexon - 3T0 0YePeHON, YXKe YETBEPTbI CABUM B CEPUN aHa-
NOTMYHbIX (QyHAAMEHTaNbHbIX CTPYKTYPHbIX MPeobpa3oBaHnii MUPOBOrO 3HEPreTMYeckoro cektopa. C KoNM4YecTBeHHOM
TOYKM 3peHNs IHepronepexo MOXHO onpeaenuTs, kak 10 % CcokpallieHre 40K PbiHKa ONpeaeneHHoro SHepropecypca 3a
10 net. Hambonee 13BECTHO YXe CTaBLUEE KNAaCCUYECKUM PA3eNieHne SHEPreTYeckux Nepexoaos, NPeaIokeHHoe Tem
e B.Cmunom® (puc. 1.10):

¢ MepBblil IHEPreTUYECKN NEPEXOA NPONCXOAMN OT BOMACChI K Y, B XO[e Hero aona yrns B 06LieM obbeme no-
Tpebnexus nepuyHoi 3Heprin ¢ 1840 no 1900 rr. yBennumnach ¢ 5 % A0 50 %. Yronb CTan 0CHOBHbIM UCTOYHNKOM
SHepriy UHOYCTPUANbHOMO M1pa

¢ BTOPOM 3HEPreTMYECKMi Nepexop, CBS3aH C pacnpocTpaHeHueM Hedtn - ee [ond Bbipocna ¢ 3 % B 1915 1. 00 45 % K
1975 . Hambonee WHTEHCKBHDI Nepuoa NePeKYeHns ¢ s Ha HedTb NPULLIENCS Ha rofbl Nocne Bropoi M1poBoi
BOWMHbI. Hauancs «Bek MOTOPOB» W IOMUHUPOBAHUS HedTH, KOTOPbIA 3aBepLUnica B KoHLe 1970-X T, HedTaHbIM Kpu-
31UCOM

+ TPeTuii 3HepreTMYecKuit Nnepexod NpuBsen K LNPOKOMY UCMONb30BaHMI0 NPUPOAHOIo rasa (ero fons sbipocna ¢ 3 %
B 1930 r. 10 23 % B 2017 ) 3a CYET YACTUYHOO BLITECHEHMS KaK Yrid, TaK 1 HedTy

+ B HacTodllee BpeMa Mbl 9BNSEMCS CBUOETENSMM Hayana 4YeTBEPTOr0 SHEPreTMyeckoro nepexofa. B nocnepHee
LecaTuneTe 6bin NoayYeHbl BaXHbIE NPOABWKEHNS B KOMMEPLMaNU3aLMA LIMPOKOTO CreKTpa HeTpaaMLUMOHHBIX
3HEPreTMYECcKNX PECYPCOB M TEXHONOTWIA — BETPOBbIE 3NEKTPOCTAHLIMN, CONHEYHbIe baTapeu, akkyMynsTopbl 31eK-
TPO3Heprm v apyrie. long HBI3 (6es yyeta ruaposHeprim) B 06LemM o6beme NoTPeBbaeHNs NepBruyHON SHeprii B
2017 1. cocTaBuna 3 %, HO OHa CTPEMMUTENbHO PacTer.

B 6onee y3koM CMbICNE, «3HEPreTMYecKnin Nepexo» - 3T0 NepeBo HEMELKKOro TepMiHa "Energiewende”. BnepBsble aToT
TepMUH 6bin 1cnonb3osaH B 1980 . B nyGnMKaLmMi 3KONOTMYECKOTO UHCTUTYTa (MHCTUTYTa npuknagHoi skonorun) fep-
MaHUY NOA Ha3BaHNEM «3HEPreTMYecKuii NoBopPOT. POCT 1 6narococTosgHue 6e3 HedTh 1 ypaHa»’, a B LUMPOKUIA MEXy-
HapoaHbIn 06uxop Bowen B Havyane 2010-x rr. nocne aapum Ha A3C Qykycuma. Kak oauH 13 Hanbonee aMbuLMO3HbIX
NPOEKTOB lekapboHN3aLIMM SHEPTETYECKOTO CeKTOPa B Npefenax Lieoro rocyaapcTea (yMeHblUeHe BbIGpocoB NapHu-
KOBbIX ra3os Ha 40 % k 2020 1 Ha 80-95 % k 2050 r. ot yposHs 1990 r.J8°, Energiewende, 6e3 COMHEHWs, CTan npyuMepoMm
N9 MacLTabHbIX Npeobpas3oBaHuii No BceMy Mupy' . B naHHoM paboTe 0Ka3biBanach BO3MOXHOCTb 3KOHOMMYECKOro
pOCTa W YCTONYMBOrO SHEPrOCHAbXeHMs 6e3 UCMONb30BaHMS aTOMHOM SHEPTN - 3a CYET BO30OHOBNAEMOM SHEPreTUKN
1 3HeproaGheKTUBHOCTH.

® Vaclav Smil, Energy Transitions: History, Requirements, Prospects (Santa Barbara, Calif.: Praeger, 2010), vii. For alternative definitions, see Benjamin K. Sovacool, "How Long Will It
Take? Conceptualizing the Temporal Dynamics of Energy Transitions’, Energy Research & Social Science, vol. 13, 2016, 202-203.

8 Smil, Vaclav. Energy and Civilization: a History. MIT Press, 2018.
7 Krause, Bossel, Miller-ReiBmann: Energiewende - Wachstum und Wohlstand ohne Erdél und Uran, S. Fischer Verlag 1980.

8 Federal Ministry of Economics and Technology, Federal Ministry for the Environment, Nature Conservation and Nuclear Safety: Energy Concept for an Environmentally Sound, Reliable
and Affordable Energy Supply. Organization for Security and Co-operation in Europe. URL: https://www.osce.org/eea/101047 (2013). flaTa o6patexus: 06.05.2019.

9 Triby, J., Schiffer, H.-W.: A review of the German energy transition: taking stock, looking ahead, and drawing conclusions for the Middle East and North Africa. Energy Transitions 2,
1-14. URL: https://doi.org/10.1007/s41825-018-0010-2 (2018) (nata o6patuetus: 06.05.2019).

Hager, C., Stefes, C.H.: Germany's Energy Transition: A Comparative Perspective. - Palgrave Macmillan, New York, 2016.




PucyHok 1.10 - U3MeHeHune CTPYKTYpbl MUPOBOr0 NEPBUYHOTO 3HepronoTpebnequs no euaam Tonamea B 1860-2020 rr. u
yeTbipe 3HEPreTMYECKMX Nepexopa
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WcTounuk: MH3W PAH

Ha aTane YyeTBEPTOr0 SHEPreTMYEcKoro Nepexosia, B OTNYMe OT NPefblayLLMX TPeX, OCHOBHbIM ApaitBepoOM CTa-
HOBUTCA HE CTONbKO 3KOHOMUYECKas MpUBNEeKaTeNbHOCTb HOBbIX MCTOYHUKOB SHEPrUN, CKOMbKO KAYeCTBEHHO
HOBbIIt (aKTOP - AeKapGoHU3aLMs 1 6opb6a C rMoBanbHbIM M3MEHEHNEM KUMATa.
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Jﬂ' HOBBIE MPYOPUTETbI 3HEPTETUYECKO NOANTUKY:
[lekapboHu13aLms, Ka4ecTso BO3ayXa 1 nepexon K
HW3KOYrNnepoaHbIM UCTOYHUKAM 3HEpruu

HEeprononMTMKa rocyaapcTB UMEET OrpOMHOE BNINSIHME

Ha pPa3BUTIE MMPOBOW 3HEPreTuku. fyTeM npuMeHe-

HUS DUCKANbHBIX MHCTPYMEHTOB (Hanoros, cy6euani),
(GOpMMPOBaHIS NPOMbILLINEHHbIX CTAHAAPTOB /119 TONANBA U
TPaHCMOPTHbIX CPEACTB, @ TakxKe NOCPEACTBOM Crneunduy-
HbIX PErynsTuBHbIX Mep NpPaBUTENbCTBa CNOCOBHbI CyLle-
CTBEBHHO CTUMYNMPOBATb UMK, HANPOTWB, NECTUMYIMPOBATD
noTpebnaeHne TOrO WA MHOTO BWAA TOMAMBA M YNPaBnaTh
CNpOCOM Ha 3HeproHocuTenu. Mpu 3TOM 3a4acTy Mexa-
HM3Mbl FOCYAaPCTBEHHOI MOAAEPXKW 0Ka3blBAOTCA Ha-
CTOMbKO MOLLHBIM [paliBepoM A9 M3MeHeHUs sHeproba-
NaHca, Y10 NEepeBeLnBaloT 06bEKTUBHbIE 3KOHOMUYECKME
rnokasaresnu.

Niob0oe NpaBuTENbCTBO CTPEMUTCS HATK ONTUMASbHBIA OT-
BET Cpasy Ha TPy 3anpoca co CTOPOHbI 06LiecTBa K TIK (T.H.
«3HEpreTMyeckas Tpunemma» no onpeaeneHulo Muposoro
3HEepreTNyeckoro cosera):

+ obecneunTsb OOCTYNMHOCTb 3Heprun B [0CTATOYHbIX
06beMax n no npuemMnemMbiM LieHaM;

+ 06ecneyntb HapeXHocTb U 6e30MacHOCTb 3Hepro-
CHabxeHus:

+ 06ecneynTb ero 3KoNOrMYHOCTb (TPeboBaHne no Mu-
HUMM3aLMM aHTPOMOrEHHOr0 BO3MENCTBUS 3HEProcH-
CTEM Ha OKpYyXaloLLyto cpeay).

B nocnenHee [ecaTUneTMe 3KONOMMYECKNE 3adadun CTanu
SIBHO NPEBanMpoBaTh Haf 0CTafibHbIMK BO BCEM HOMbLLIEM
yucne cTpaH. MonuTuka pekapboHn3aumm, HanpasneHHas
Ha COKpalLleHne BbIBPOCOB MapHUKOBbIX FAa30B B MUPOBOW
3KOHOMMKE B paMKax 60pbbbl C N3MEHEHUEM KNIUMaTa - 3T0
BaXHeWLLNA apaisep rnobansbHoro JHepronepexopa. 0a-
HUM 13 BaXXHEMLLNX CUMBO/IOM NepecMoTpa rocaHepromno-
JIMTUK CTanu NPeanoXeHns KNMMaTuyeckon KoHhepeHLmum
00H COP-21 B nekabpe 2015 r., B 3HaYMTENbHOW CTEneHu
CHOKYCMpOBaHHble Ha [1ekapboHM3aLmMK 31eKTPO3Hepre-
TUKN. U3 162 NpUHSATBLIX HaLWOoHanbHbIX nnaHoB 106 genatoTt
0COD6bI aKLIEHT Ha YCKOPEHHOM pa3BUTMM BO30BHOBASE-
MOW 9HepreTukiy, 74 cogepxar B cebe KOHKPETHbIe Lienu B
obnactu npumeHeHus HBI ang Hyxa reHepauuu, otonne-
HWS, OXNAXLEHNS.

0QHaKo B paae CTpaH, B NepBylo oyepedb - B Pa3BuUBal0-
LMXCe cTpaHax Asun - MPUOPUTET B HACTOSLLEE BPeMs
UMEET [1aXe He CTONMbKO KJMMAaTUYecKas NoBecTKa, CKosb-
KO BOMPOCbI JIOKANbHOTO KayecTsa BO3Ayxa, 0COBEHHO B
KPYMHbIX TOPOAaX, rae 9T0 AeNCTBUTENbHO CTAHOBUTCS Ce-
pbesHolt coLmanbHoi npobnemoit (puc. 112).

W nonutuka pekapbonusaumn, u 6opbba C NOKaNbHbIMK
3arpsi3HeHnaMu atMocdepbl YBEAMYMBAT UHTEPEC npa-
BUTE/bCTB K BO30GHOBMSEMbIM UCTOYHIMKAM 3Hepruu (BI3).
BW3, KpoMe TOro, CO30aKT AONOMHUATENbHbIE NPEUMYLLE-




CTBa: NOBbILLEHWE 3HEPrOBE30MaCHOCTY 3@ CYET CHIKEHMS
3aBMCUMOCTH OT UMMOPTa SHEPTOPECYPCOB A1 CTPaH-UM-
NOPTEPOB, CHUXEHWe NOTPebNeHNs yrneBoa0POA0B Ha BHY-
TPEHHEM PbIHKE M BbICBOBOX/EHNE MX ANg SKCMopTa AN
CTPaH-3KCNopTepoB, BOSMOXHOCTb SKOHOMUYECKM 3D dek-
TUBHOrO 0BEecneyeHns aHeprinen TeppuTopniA, 0TPE3aHHbIX
OT LIEHTPAIM30BAHHBIX CUCTEM SHEPTOCHABXEHNS.

Mo pnaHHbIM BeemupHoro 6aHka, K 2018 T. yxe 45 ro-
CyaapcTB M 25 OTAEnbHbIX PeruoHos (B yacTHoCTH,
HekoTopble wTaThl CLLIA) nn6o yxe sanycTunm Haumo-
HarbHylo cucTeMy Toprosn Bbibpocamu CO, unm apy-
rne GopMbl «yrnepoaHbix cbopos»", nMbo NnaHMpytoT
370 caenatb B Gnwkaiiwem Gymyuiem (puc. 1.11). Mpu
3TOM NpaKTMKa YXe NOATBEPAMIA BbICOKMA MOTEHLIM-
an BAUSHUA «yrNepoaHbIX CHOPOB» Ha 3HeprobanaHc:
TaK, BenukobputaHna B 2013 . BBENa ycunexHyo (no
CPaBHEHMI0 C 06LLIeeBPONencKoi) cucTeMy B3uMaHng
nnatbl 3a Bbibpockl CO, - Carbon Price Floor B co-
yetaHun ¢ Large Combustion Plant Directive. Cpasy
nocne BBEAEHWS 3TOW CUCTEMbI 0N YTONbHOW reHe-
palun B CTPaHOBOM banaHce Hayana pesko nafatb
- C 40% B 2012 1. 00 nuwwb 7% B 2017 1. Mpun 3T0OM He-
06x0OMMO  OTMETUTb, YTO LIEHOBOE AaBieHue besy-
[NEPOAHOW MOBECTKM CUNBHO 3aBUCUT OT peELIEHWN
perynatopos. Tak, B EBpocoto3e nocne kpuauca 2008
. BbINN NPUHATBI PELLEHNs 06 yBENWYEHUM A0NyCTH-
MbiX Bbibpocos CO, B pamKkax KpynHeillen B Mupe
CUCTEMbI TOProBan KBoTtamu European Union Emission
Trading System - B pesynbrare LieHa ToHHbI CO, ynana
B 3 pasa Bcero B TeyeHue roga. Ho 8 2017 r. atn pe-
LEHNS BbIM OTMEHEHbI - 1 LIEHA YIIEKMCIOrO rasa B
TEYEHe rofa BbIpoca B YeTbipe pasa.

" Cuctema Toprosnu Boibpocamu CO, (Wnn TOProBAY KBOTAMM Ha 3MUCCHU MAPHUKOBBIX
rasos) (aHrn. emissions trading) — pbIHOUHBIA MHCTPYMEHT CHUXEHUS BbIBPOCOB MapHM-
KOBbIX ra30B B aTMOCchepy.

[epcneKkTvBbl Pas3BUTUS rN0BaNbHONM 3HEProcUCTEMbI
CYLLIECTBEHHO 3aBUCAT OT MOJMUTUKN KPYNHEWLIeNn Mu-
POBOW 3KOHOMWKM - Kutas. B nocnepHue rogpl Kutan
06HapomoBan W OCYLLUECTBWN PO CTpaTeruid, Hanpas-
NeHHbIX Ha 60pbby C M3MEHEHWEM KMMaTa, Ha COKpa-
LLieH1e BbIBPOCOB M 0bNeryeHne nepexona CTpaHbl K
HW3KOYrNepoaHON SKOHOMMKE. 3Ta MOAUTIKA OTBEYaET
Kak rnobanbHbiM ycunuam no 6opbbe ¢ U3MEHEeHUeM
KnuMaTa, TaK 1 CoBCTBEHHOM noTpebHocTH Knutaq B pe-
CTPYKTYpM3aLn CBOeN 3KOHOMUKK M pedopMUpoBa-
HWK ee Moaenen NPoM3BOACTBA U NOTPEBAEHNS.

B 2014 r. 6bin N30aH MaHAAT HALMOHANBHOW CTpaTeriy
B 06nacT 3HEepreTnyeckoi 6esonacHocTM, KoTopas
CO3[ACT «3HEePreTnyeckyto PeBOMtoLM» AN KOPEeH-
HOTO W3MEHEHWs NOTPEebNeHUs 3HEepruW, NpPoU3BOA-
CTBA, TEXHOMOMMIA 1 yNpaBneHuns. 12-i nnaH onpenenun
0043aTenbHble LEN ang YBENNYEHUs 0xBata Necamy,
CHWXEHWS 3HEPrOeMKOCTM K BbIBPOCOB YrNeKNcno-
ro rasa W yBEIWMYEHUS 107U He-UCKOMaeMblX BUOOB
3Hepruu (nepHoM, r1apoSHepreTMYeckoi, CONHEYHOM,
BETPOBOW, 61OMACChI, U Te0TEPMabHOM) B MEPBUYHOM
notpebneHun aHeprin K 2015 . A KNKOYeBbIMI LENIMu
13-ro NatuneTHero nnaxa (2015-2020 rr.) cTanu:

¢ YBENNYEHWE 0NN He-MCKOMaeMoW SHeprn B 06-
LLieM noTpebneHnn nepeuYHON aHeprin o 15 % K
2020r.mpo 20 % Kk 2030 T.

* YBENMYEHWEe YCTAHOBMEHHOW MOLUHOCTM B0O306-
HoBnsemon aHepri oo 680 MBT k 2020 T.

+ 3aKpbiTie YacTu MOLLHOCTEi Mo A06biye YrNg, He
YIOBNETBOPSIOLLMX TEXHUYECKUM U 3KONOriye-
ckuM TpebosaHuaM (okono 800 MH T/T.), 1 BBOA
HOBbIX YCOBEPLUEHCTBOBAHHbIX MOLLHOCTEi (0KO-
10 500 MAH T/T.).
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PucyHok 1.11 - CTaTyc HauMOHasbHbIX cUCTeM Toproe/n Bbibpocamu (CTB) u cucteM yrnepoaHbix c60poB B MUpe N0 COCTOS-
Huio Ha 2018 T.
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KAM®OPHIS BPAHCYMK
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@ CTB BHeapeHa, W 3annaHnpoBaxa @ 3annannposaHbl, W BHeApefibl 1
@ Hanor Ha yrmekvcibiii ras BBEAEH, WM 3aMNaHVpoBaH CTB v Hanor Ha yrnekucblit ras
PaccmatpuBaetcst BO3MOXHOCTb BBoaa CTB, @ Hanor Ha yrnekvcnblii ras BHefpen,
WM HANOra Ha YrneKnenblil ras 1N 3annaHnpoBak; CTB paccmatpueaeTcs

WcTounnk: World Bank Group, State and Trends of Carbon Pricing 2018.

PucyHok 1.12 - UHpekc kauecTBa Bo3ayxa 2018

R
—

-~ R—
-

14

@ <9 mkr/m3 9 - 15 MKr/M3 ) 15-25 MKr/m3 @ 35-50 mkr/M} @ > 50 mKkr/m3

NcToyHmMK: BceMupHas accoumaums 3apaBooXpaHeHus
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CEMb TEXHOJIOT UMECKKX
W3MEHAT MUPOBYHO 3HEPTETUKY

HAMPABJIEHUW, KOTOPbIE

ol

TN Bcerga 6bi1 OCHOBHOM [ABMXYLLIEA CUNONA Pa3BUTK
aHTponoreHHoi aHepretuku (puc. 113), obecneun-
Bag MPUXOA TEXHONOTUYECKMX PeBonioLmi (HanpuMep,
1306peTeHne ABUraTens BHyTPEHHEro CropaHus uian 0CBoe-
HUE SM1EKTPUYECKOI SHEPTUM) 1 KPYMHbIX TEXHOMOTUYECKMX
NPOpPbIBOB (113 NOCNeaHUX NPUMEPOB - 0CBOEGHIME PECYPCOB
CnaHLeBoit HedTu 1 rasa). HauasLuWiics 3Hepronepexos He

CBSA3aH C KaKoil-Mb0o O[HOM TEXHONOrNYECKON PeBOAOLMEN
- HaKOMWBLLIAACA KPUTUYECKas Macca U3 Lienoro Komnnek-
Ca TEXHOMOTWYECKMX MHHOBALWA Kak Ha CTOPOHE Npou3-
BOACTBA, TaK W Ha CTOPOHE MOTPebneHus aHeprin BedeT K
nocTeneHHoit rybokoi TpaHcHhopMaLIMM BCEro aHepreTnye-
CKOro CexTopa.

JHepronepexof He CBA3aH ¢ KaKom-nnbo OHOM TEXHONOMMYECKO peBOJ'IPOU,VIeVI — HaKOMMBLLAACHa KPUTUYECKaAA

Macca 13 LieNloro KOMMneKca TeXHONOTMYecKNX MHHOBALMIA Kak Ha CTOpPOHE MPOKU3BOACTBA, TAK 1 HA CTOPOHE
noTpeGneHns SHepriv BeAET K NOCTeNeHHoM ry6oKoi TpaHChOpPMAaLIMN BCEro SHEepreTUYeCcKoro CekTopa.
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PucyHok 1.13 - UcTopua TEXHOOrMYECKNUX PeBOIOLMIA U NPOPbIBOB B X0A4E Pa3BUTUS aHTPONOreHHOM 3HEPreTUKH

MoTpebnexue aHeprumn
KpacHbIit LUPUGOT - TEXHONOTMYECKME PEBOOLNN

YepHblit LUPUADT - TEXHONOMMYECKNE NPOPbIBbI

lapoBoit ABMraTenb
BeTpaHble 1 BOASHbIE MENbHULbI [lobbiya yrng

Wcnonb3oBaHue

MDA T H. 3.

- 14
Hakonnexune

3/1eKTPO3HEPrUn

«MHTennekTyanbHble cetu»

3nekTpomMobmK L 10
Kommepueckas gobblya
HETPaAVLIMOHHbIX rasa 1 -8

HedTH
3D n 4D - ceitcMuka L 6

PasBuTie HoBbIX B3I

JnekTtpoasuratenu ny6oKoBOHOE 1 CBEPXIy60KOBOAHOE -4
BypeHve
MapoBble TypBuHbI enr

Kommepueckasi fo6blya HedTh 1 rasa
ATOMHas 3HepreTuka

OpeBeCHHbl MexaHu3aums npoLeccos
T T T T T

1865 1875 1885 1895 1905 1915 1925 1935 1945 1955 1965 1975 1985 1995 2005 2015

WcToyHuk: MH3N PAH

TexHonoruyeckas peBonioLms:

lMapoon gsuratens  JIBC, aneKTpoaHepreTuka

¢ [03BOASET 0CBaMBaTh HOBbIN, 06bIYHO bonee KOHLI,GHTDVIDOBaHHbIVI BUa I'IeDBVILIHOVI 3HEeprnn ¢ KpatHbIM pacCLLUMPEeHn-

€M PEeCypCHOI 6asbl 3HEPTeTUKM

¢ BblAaeT KOHEeYHYH 3Hepruto ropasno 6onee BbICOKOI LIEHHOCTH, paanKaabHO yny4Llasa npon3BOACTBO U BbIT C pe3knM

NoBblILLIEHNEM 3DOEKTUBHOCTY Tpyaa

¢ NOPOXOaeT HOBble 3HEPreTuyeckne 1 ConpaXeHHble PbiHKK

TeXHONOrnYecKui NPopbis:

¢ 066eCneynBaeT CyLLECTBEHHOE PACLUMPEHUE 3KOHOMWYECKM NPUBNEKATENbHOW PECYPCHOM 6a3bl UK MOBbILLIEHNE

KT ucnonbayeMblx TEXHONMOT N

¢ BefeT K KapAnHalibHbIM N3MEHEHUAM KOHbIOHKTYPbI PbIHKOB yXXe CYLLEeCTBYHLLNX 3Hep|’0HOCI/ITe}'Ie|7I

B MporHose-2019 HM B OQHOM CLEHApMM HE 0XMOAeTCs
HOBbIX TEXHOMOTMYECKMX PEBOMIOLMI - TaKWX, KaK 0CBOe-
HWe eLleBoro TepMosaepHOro cuHTesa. 0aHako npu aToMm
NPeanonaralTCcs HOBbIE TEXHONOTUYECKME MPOPbIBbI HA
6ase Tex TEXHONOMNiA, KOTOPbIE YXXE NpoXoadT anpobaLuio
B HACTOsLLEe BPEMS: JanbHeillee yaellesnexne BU3, Ha-
KOMUTENei 3NeKTPO3HEPruu, passutie LMAPOBLIX U NHTEN-
NEKTYanbHbIX CUCTEM B 3NEKTPO3HEPreTUKE W [p., KOTOpble
1 obecneyat TexHONOrMyeckyto 6asy ang IHepronepexoaa.

C TEXHONOrMYecKom TOYKM 3peHnst JHepronepexoq - rno-
banbHasg TpaHcdOopMauns 3HeprocucTeM, CocToslas w3
YeTbIpex 31eMeHTOB - 3Heproa®PEeKTUBHOCTM 1 TaK Ha3bl-
BaeMblx «Tpex D»? - pekapboxusauuu (decarbonization),
feuenTpanusauuu (decentralization) u gugxuranusaum
(digitalization - undposusauns) (puc. 114). 3T npouecce

2 DiSilvestre M.-L. et al. How Decarbonization, Digitalization and Decentralization
are changing key power infrastructures / Renewable and Sustainable Energy
Reviews, Volume 93, October 2018.

21



BO MHOrOM A0MOMHSAKOT M YCKOPSIOT APYr Apyra. Tak, A0CTur-
HYTb LieNeBbIX OPMEHTMPOB N0 BbIpaboTKe 3N8KTPOIHEPT UK
0T 6e3yrnepoaHbIX UCTOYHNKOB HEBO3MOXHO 6e3 LMPOKO-
MaclITabHOW MHTerpauun BO30BHOBNSEMbIX MCTOYHMKOB
3HepPruM M CUCTEM XpaHeHWs sHeprun. PacnpocTpaHeHue
HebonbLunx BM3 n HakonuTenen, B CBOW 04epeab, Tpeby-
eT Pa3BUTUS TEXHOMOTUIA PacnpefeneHHon SHepreTuku u
Ka4yeCTBEHHOr0 CKayka B MOCTPOEHWW 1 YNpaBneHUM pac-

NPenenuTenbHbIMI 3NEKTPUYECKUMI ceTaMu. Tak [ekap-
BOHW3aLMS NPUBOAMT K YCKOPEHUIO AELeHTpanu3aumumn. Ho
YNpaBnsaTb CTONb YCNOXHUBLLMMUCS CUCTEMAMI BOSMOXHO
TOMbKO C NOMOLLbIO LIMDPOBbIX TEXHONOTWIA - YTO W Onpe-
nenset 6yM UMbPOBU3aLIMM B SHEPTrETUKE. B COBOKYMHOCTH
3T CeMb TEXHOIOrMYeCKMX HanpaBeHUI COCTaBAT OCHOBY
JHepronepexoaa, cnocobCcTBYS yBenuyeHuto gonu BUI u
BbITECHEHMIO UCKOMaeMbIX BUA0B ToMMBa (puc. 1.15).

PucyHok 1.14 - OcHOBHble TEXHONOrMYECKUE 3neMeHTbl 3Hepronepexona

II IHeproaddEKTVBHOCTL II
/ JlekapboHU3aLNg - NePexof Ha 6e3yrnepoaHbIe MCTOUHUKN 3HeproaddeKTuBHbIE \
InexTpudukauus
pudikay MoBblLLeHWe
Bopopopauas Bo3o6HoBnseMble XpaHenue 3G DEKTUBHOCTH
9KOHOMMKa UCTOYHUKM 3HEPrun 3Heprum [I06bI4M UCKOMAEMbIX
TONMB
C fal >
YMeHbLUEHNE eaUHUYHOI MOLLHOCTH MosbilLeHne
YnpagnsiemocTs YCTAHOBOK U pacnpeaeneHHas S PeKT/BHOCTH,
LUGpOoBbIE TEXHOOT K aHepreTuka 3KONOrMYHOCTA U
TMBKOCT TeroBoil
JleLieHTpan1sauus - NoBbiLLIEHNE A0NK -)

pacrpefieneHHbIx SHepropecypcos

N

resepauum /

WcTounuk: LieHTp aHepreTuki MockoBsckoil Wwkonbl ynpasnenns CKOTKOBO

PucyHok 1.15 - OCHOBHble TEXHONOMMYECKUE HanpaB/eHUs, COCTaBNOLME OCHOBY 3Hepronepexona

PacnpenenexHas
3HepreTuka

Ynewesnetxue
B3

Ynewesnenve
BOJIOPOAHbIX
TeXHONoruit

WcTounuk: LieHTp aHepreTuki MockoBsckoil WwKonbl ynpasnenns CKOTKOBO

3nekTpudukaums

TEXHONOI UK -
OCHOBbI
JHEPTOMEPEXOM1A

Mobilwenve
3D PEKTUBHOCTH,

P: ]
undpoBbIX
TexHonorui

Ly

Ynewesnexve
XpaHeHus
JHeprum
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1. MoBbiweHue aHeproapdeKTUBHOCTH

Heproad®eKTUBHOCTb BKIKYAET OFPOMHYI0 Fpynny ca-

MbIX PA3HOOBPA3HbIX TEXHOMOTWA, 0BEecnedYMBatLLIMX

noBblLleHne 3hOEKTUBHOCTA 3HEpPronoTpebnexus, 1
UrpaeT BaXHEWLYo poNb B MPOMCXOASLUMX HA MUPOBbIX
3HEPreTUYECKUX pbiHKax WaMeHeHusx. B TporHose-2019
Npu MOOENMPOBAHWW STW W3MEHEHUS YYUTHIBAKITC YEpPEs
CHWXEHME NapaMeTpoB 3HeproeMkoctu BBIT v oylwiesoro
noTpebneHus aTuX CEKTOPOB, a TAKXKE WX 3N1EKTPOEMKOCTH
W OyLIeBoro snektponoTpebneqns (Pasmen 2, puc. 2.2, 2.3),
a [Usl TPAHCMOPTHOrO CEKTOpa - NYTEM CHUXEHWS CPEedHEro
YOENbHOr0 pacxofa Tonnea no aBTonapky.

NepBMYHOro 3HepronoTpebneHus cTabunnampoBanucs, a B
HekoTopbIx (0TaenbHbIe CTpaHbl EBponbl, CLUA, AnoHua) yxe
Hayasu NOCTeneHHo CHuxaTtbes (puc. 1.17).

OCHOBHOe nocneacTBue BHELPEHWS BCEro KOM-
nnekca 3Hepro3OOEeKTUBHbIX TEXHONOTWA - 3a-
Me[/IeHre TeMNOB POCTa 3HepronoTpedbneHus. 3a

CYET pocTa 3HeproadPeKTUBHOCTN Y NOTpebu-
Tenen u B NpeobpasoBaHuM SHEPTK, ANg MUpa
OTKPbIBAeTCS BO3MOXHOCTb CTabunusauun nep-
BMYHOr0 3HEPronoTpe6bneHus.

PucyHok 1.16 - TexHONOrun NOBbILLEHUS S3HEPreTUIeckon ahGpeKTUBHOCTH B Pa3NUUHbIX CEKTOpaX

TpaHCNOPTHbIN CEKTOp

;

lpoMbILLNeHHOCTb

g

BbITOBOW U KOMMEpYECKHUii
cekTopa

»

WcTounuk: UHIU PAH

HecMoTps Ha TO, YTO HW NO OJHOI W3 3TUX TEXHOMOrWi
TEXHOMOrMYECKNX NPOPbIBOB MK, TeM 60nee, PeBONOLNI,
He NPeanonaraeTcs, B COBOKYMHOCTW OHU AA0T NOMCTUHE
PEBOMIOLMOHHbBIN 3QMEKT: UMEHHO OHW 0BECMEeYNBAKOT CY-
LLIeCTBEHHOE 3aMe[eHe TeMNoB pocTa BCEro MMPOBOrO
3HepronoTpedbnexus. bnaronaps Kak U3MeHeHUIo CTPYKTY-
Pbl 3KOHOMUKM, TaK M NPOrpeccy B aHeproadPeKTUBHOCTH
nocne MHOTUX [ecATUNeTU HeNpepbIBHOr0 POCTa SHepro-
noTpebnexuns, 3KOHOMUYECKNA POCT BMEPBbIE OTPbIBAETCH
0T pocTa noTpebneHus aHeprun. Bo MHornx Hanbonee aKo-
HOMWYECKM 1 TEXHONOINYECKM Pa3BUTbIX CTPaHax 06beMbl

MoBbiLLeHre 3hOEKTUBHOCTY TPAHCMIOPTHBIX CPEACTB (CHIKEHNE MACChl, NPUMEHEHUE KOMMOSUTHbIX MaTepuanos,
MOBbILLIEHWE a3pOAMHAMMYECKNX CBONCTB, MoaepHu3aums [BC, poct addektnHocTn [IBC u TpaHeMmuccum, BHeapeHue
UMGPOBbIX CUCTEM YNpPaBAeHHs, rMépuanaaLmns)

TexXHONOMM, HaNPaBNeHHbIE Ha POCT SHEPreTYecKoi ShGEKTMBHOCTM NPOMBILLAGHHbIX YCTAHOBOK, UCNONb30BaHHE
BTOPUYHBIX SHEPrOHOCHTENeH, aneKTpUdMKaLua

TeXHONOMM NOBBILLIEHNS 3HEPro3hGEKTUBHOCTY 3HaHWi (MPUMEHEHME HOBbIX TENNON30NALMOHHBIX MaTEPUaNOoB, HOBbIX
aAPXMTEKTYPHO-KOHCTPYKTOPCKMX PELLEHNIA MPY NPOEKTUPOBAHIM XWUITbIX ¥ NPOMbILLNEHHBIX 34aHUA 1 COOPY)XEHHUI — «yMHOE
CTPOUTENBCTBO», aKTUBHbIE W NACCHBHbIE 10MA, MHTENNEKTYa/IbHbIE CHCTEMbI KOHAULMOHUDPOBAHIA U OTOMNEHIS,
NpUMEHEHNe CMapT-METPUKY 1 APYTvX NpuBOPOB yyeTa.

TexHonoruu, 06ecneynBatoLLMe NoBbILEHNE Gd)CbeKTVIBHOCTI/I SﬂeKTDOI'IOTpeﬁJ'IEHVIﬂ.

B pesynbTate BHePEHMS BCEr0 KOMMIEKCa SHeproaddek-
TUBHbIX TexHonorui, ¢ 2000 . B LLenoM No Mupy HabntoaaeT-
Cs 3aMe[lNIEHNe TEMNOB POCTa 3HEPronoTpednerus - ¢ 3,1%
B nepwog 1950-2000 rr. ao 2% 8 2000-2016 rr. (puc. 117). 3a
cyeT HTM n sHeproaddekTuBHOCTM y noTpebutenen n HTM
B npeobpasoBaHuK 3Hepruu, nepcnekTuse Ao 2040 r. ong
MUpa OTKPbIBAETCS BOSMOXHOCTb CTabunnsaLmm nepsny-
HOro 3HepronoTpebneHus.
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PucyHok 1.17 - CpegHerogoBbie TeMnbl pOCTa MUPOBOr0 3HepronoTpebneHus

MIPA T H. 8.
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PucyHok 1.18 - lunamuka BBI n aHepronotpebneHue no n3bpaHHbiM ctpaHam B 1990-2016 rr., 1990 r. = 100
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NcToyHmk: UH3N PAH

2%



[MPOrHO3 PA3BUTWSA SHEPTETUKI MPA 1 POCCIN 2019

2. InekTpudukauus

nocnegHue  [ECATUNETUS  MPOUCXOOMT  YCKOPEHHas
CTPYKTYpHas NepecTpoiika sHepronotpebnenns - ne-
PeXof C NpsAMOro WUCNoNMb30BaHWS TOMAMBA Ha CaMblit
YHMBEPCANbHbIA (MMM 6E3anbTepHATUBHBIA NS MHOTIAX
npoLeccos) 1 SGQEKTUBHbIA SHEPrOHOCUTENb — 3NEKTPO-
SHEPTUI0, NOET aKTUBHAS ANEKTPUOUKALMS® BCEX CEKTOPOB
notpebnexns. C 1990 r. 1O HACTOALLEro BPEMEHU YPOBEHb

3NeKTpUdMKaLMM NEPBUYHOTO SHEProNOTPebNeHus B Mupe
BbipoC C 31% [0 36%, 1 B NepcnekT1Be 3TOT TPeH[ Npoaos-
XWUTCH. B 4aCTHOCTW, B NOCNEOHNE rOfbl Ha CNyXy aKTUBHOE
Pa3BUTUE 3MEKTPOMOBMIBHOIO TPAHCMOPTa - BCE MUPOBbIE
ABTOKOHLIEPHbI YXe NMEKT 3NeKTPOMObMAN B CBOMX MOLIE/b-
HbIX IMHENKAX, @ HEKOTOPbIE MAaHWUPYHOT NONHbIN Nepexoq Ha
3NEeKTPONpPUBOL.

INEKTPUOUKALMS - 3TO 0NTOCPOYUHBINA TPEH[ BO BCEX CTPaHax MUPa, 03HAYakoLLIMA NOCTENEHHbIN Nepexo Ha

bonee yHnBepCanbHbIn, Yya06HbIA 1 3QHEKTUBHbIN SHEPrOHOCUTENb BO BCEX CEKTOPax NOTpebneHus.

PucyHok 1.19 - KnioyeBble HanpasneHus aneKTpuduKaLmm no cektopam NoTpebneHns aneKTposHeprim

TpaHCNOpTHbII CEKTOp

;

lpOoMbIWAEHHOCTb

g

BbITOBOW M KOMMEpPYECKMK
cekTopa

»

WcTounuk: UHIW PAH

¥ QTHOLEHWe pacxofa NepBUYHON SHEPTUM, NOTPEBNEHHON B 3NEKTPO3HEPreTuke, K

CYMMapHOMY NepBUYHOMY SHEPrONOTPEBNEHHI0.

PacnpocTpaHeHue anekTpoMobuneit (Mx 4ong B 06LLIeM asTonapke gocTvria 1,5% ot 06LLero
ymMcna aBTOMOBUNEI), YacTYHas anekTpuduKaLmg (rubpuamsauna) asToTpaHCcnopTa,
3NeKTPUOUKALMS CUA0BbIX arperaToB B aBTO- 1 XKENE3HOAOPOXHOM TpaHCnopTe

3neKTpudUKaLMs NPOMbILLNEHHbIX HA3KO- U CpeaHeTeMNepaTypHbIX NPOLeccoB (TennoBbie HAacoCh!
N9 HU3KOTEMNepaTyPHbIX NPOLIECCOB B NErKoi NPOMbILLINBHHOCTY — B YaCTHOCTH, B NULLIEBOI 1 B
NPOU3BOACTBE HAMMUTKOB, B hapMaKO0oruK, TEKCTUNbHOM, LIENIN03HO-6yYMaXHOi NPOMBILLNEHHOCTY;
ANeKTPOMIYroBble Neyn Ang NPOU3BOACTBA CTaNM 1 UCNONb30BaHNe BOLOPOMa, N0NyYaeMoro MeToaoM
3NEKTPONU3a, 19 NPOU3BOACTBA aMMuaKa)

3nekTpuduKaums 6bITOBOr0 TeNNoCHabxXeHus. NonydeHne [oCTyna K pacnpeaeneHHoil
3M1EKTPOSHEPTETUKE 1 3NEKTPUOMKALMS NULLENPUrOTOBNEHMUS B PA3BMBAIOLLMXCS CTPAHAX
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3. Yoewesnenne nponsBoaCcTBa 3/1EKTPO3HEprum n Tenna Ha ocHose HBUI

PagukanbHOe YAeleBneHue W CTPEMUTENbHOe pacnpo-
CTPaHeHue TEXHO/OrUiA NPOU3BOACTBA 3NEKTPOIHEPTUM U
TENNa Ha COMHEYHbIX, BETPOBbIX 3MEKTPOCTAHLMSX, 38 CYET
NCNonb30BaHMsa Bruorasa v Apyrumx HETPAAMLMOHHBIX BO3-
06HOBNAEMbIX UCTOYHIKOB 3Heprin (HBI3) - aTo ktoyeBsoil
3NeMeHT 3Hepronepexona. CoBpeMeHHas TpaHchopMaLns
3HEPreTMYeckmnx pbIHKOB BO MHOrOM 06YCNOBNEHA MMEHHO
KOMMEpPYeCKN s deKTnBHbIM pa3snTueM HBI3 1 nosbille-
HueM ux K.

B nepwopn 2000-2018 rr. MowHocTy HBU3 (conHeuHas, Be-
TpSiHas U 3Heprus buomaccel, 6es yyeta TpaanLNOHHON Y-
[pO3HEepreTuKn) CoBOKYMHO Bbipocan B 21 pas ¢ 56 BT B
2000 o 1179 BT B 2018 . [lons HBW3 (6e3 ruaposHepreti-
K1) B KOHEYHOM MUPOBOM MEPBUYHOM SHEPrONOTPEBAEH!N
Bblpocna bonee yem B TpU pas3a, a B BbpaboTKe 31eKTpo-
aHepruu - ¢ 3,4 % 8 2006 1. 10 10,4 % no utoram 2017 1. Mpw
3TOM Ha NPOTSXXEHWUN nocnefHux 15 NeT peasbHble 06bEMbI
BB00B HBW3 peryndapHo okasblBanuch Bbille NPOrHO3upy-
EMBbIX.

Boicokue Temmbl pa3sutusg HBWUI obbscHs0TCS coveTa-
HWeM BbICTPOro pPasBUTUS TEXHONOrMI, 0BECNEeYNBaIOLLNX
y[eLleBneHne npon3soacTaa (B TOM uncne bnarogaps noka
NOCTOSIHHO pacTyLleMy adhdekTy MacliTaba) v npuopuTeT-
HOCTM 3TOr0 HanpPaB/IEHNs B 3HEPTOMNO/IMTUKE MHOMMX FOCY-
LapCTB Mupa. BaxHbii dhakTop ycnexa HBUI - obecneyeH-
Has 3@ CYeT rOC3HEPronoaMTUKM HU3Kas LIeHa Kanutana,
YTO KPUTWYHO [N TaKOro pofAa NPOEKTOB C BbICOKMMY
KanutanbHbIMU U HU3KMMKU OMEPaLMOHHbIMK 3aTpaTaMmy.
0aHako onpefensownM ans pacluMpeHns UCnob30BaHKs
BW3 cTano pa3suTie 1 yaeLLeBIeHne TEXHOOr I, BK/KOYas
MaCLUTabHbIA TpaHChep TeXHONOTMA - B YaCTHOCTM, Hau-
bonee paankanbHoe YAeLleBneHue 610 JOCTUTHYTO B TOT
nepwoa, korna Kutai nokannsoean 1 06ecneymn MaccoBblil
BbIMYCK OCHOBHbIX 371EMEHTOB 060PYA0BaHKS.

Hanbonee HarnaaHoO MOMOXMTENbHYIO AMHAMUKY C TOYKM
3peHIs PasBUTUS TEXHONOMUI B CEKTOPE [EMOHCTPUPYET
«KpUBas 06yYeHUs», OMUCHIBAIOLLAA CHUXKEHUE YAbHON
CTOMMOCT/ N0 Mepe HaKOMAeHUs 06bEMOB MPOMbILLIEH-
HOro Bbinycka. Ha pucyHke (puc.1.20) npeacTasneHbl Kpu-

Bble 06y4YeHMs [N CaMblx NONYNSAPHbIX TexHonornin BU3 B
nepuog ¢ 2010 no 2020 rr. MpuBeaeHHble AaHHbIE EMOH-
CTPMPYIOT He TOMbKO 3HAYUTENbHOE COKPALLeHNe NOMHbIX
NPWBEABHHBIX 3aTPAT, HO 1 JOCTUXEHME «CETeBOro NapuTe-
Ta» - Hayana NoMHOLEHHON S3KOHOMUYECKOW KOHKYPEHLN
BO306HOBNAEMON 3HEPreTUKMN C TPAAULIMOHHOM B YCNOBUSX
CYLLLECTBYIOLLMX NpaBUa perynuposaxus (6e3 ydyeta cu-
CTEMHbIX 3G HeKToB).

HanbonblLuee CHUXEHMEe 3aTpaT 0TMEYEHO NpU BbIpaboTke
371eKTPO3HepriM Ha Hase conHeuHbix yctaHosok (PV, do-
TOBOJIbTANKA), (1€ CPefHeB3BeLLeHHas cToMMOoCTb 1 KBT-y
cokpatunack ¢ 2010 r. 6onee yem B YeTbipe pasa, a0 85
LleHTOB/KBT-4 N9 HOBbIX NPOEKTOB, BBEAEHHbBIX B CTPON B
2018 1. B chepe BeTporeHepaunm Takxxe HabnwaaeTca sHa-
YNTENbHOE COBEPLLEHCTBOBAHUE TEXHONOMMI, XOTS YAE/b-
Hble NPWBEOEHHbIE 3aTpaThl Ha MPOWU3BOACTBO BETPOBO/
3HEPTUM CHUSUAUCH HE CTOMb CYLLECTBEeHHO (puc. 1.21).
0OHAKoO 3HAYNTENbHLIM MOTEHLMANOM TEXHONOTMYECKOro
COBEPLUEHCTBOBaHNS 06MafaloT 0dLIOPHbIe (MopcKue) Be-
TPOYCTaHOBK M. TEXHONOTMYECKOE Pa3BUTME B CEKTOPE 1aeT
B OCHOBHOM 3a CYET YBE/IMYEHNS MOLLIHOCTM YCTAHOBOK NP
YBENIMYEHWN AnaMeTpa POTOPOB, ANS OTAENbHbIX NPOEKTOB
AnaMeTp nonactein potopa yxe npesbicun 110 M.

PesynbTathl nposefeHHbix B 2017-2018 rr. ayKLMOHOB no-
Ka3blBaKT rOTOBHOCTb FeHepaTopoB 06ecneynBathb Aasb-
HeWllee CHKeHue 3atpar. Tak, 0Te/NbHble NMPOEKTHI CON-
HeyHoi (PV) aHepreTuku B [lybae, Mekcuke, Mepy, Ynmm
n CaynoBckow ApaBuW MOKasanu PesynbTaT Ha YPOBHE
3 ueHTa/ KBT-Y. Takoit Xe ypOBeHb LieH [eMOHCTPUPYIOT ¢
Nyyllne BeTpOnapKK, coopyxaemble B KaHage, fepMaHuy,
NHoum, Mekcuke n Mapokko. OfHaKo CpefHeB3BeLleH-
Hag oueHka K 2020 r. AN caMblX MacCOBbIX TEXHOMOM WA
- 6eperosble BETPOMapkK M conHeuyHbie (PV) ycTaHos-
KM - npeanonaraertcd Ha ypoBHe 4 LeHTOB/KBT-Y, a ang
wenbhoBbIX BETPONapKoB 1 CSP yCTaHOBOK - Ha YpOBHE
8-15 ueHToB /kBT-y (puc. 1.22). B nto6oM cnyyae, 3710 Auana-
30H LieH, B KoTOpoM HBW3 6e3 cnewuanbHbix cybeuanii cTa-
HOBSTCS SKOHOMWUYECKM NPUBNEKATENbHBIMI NO CPABHEHMIO
C TPAANLMOHHOI reHepalyein Ha 6ase NCKOMAaeMblX TOM/MB.
/1 310 - Hayano MaclwTabHOro 3Hepronepexoaa.
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PucyHok 1.20 - Kpusble 06yyeHus no NoNHbIM NPUBEAEHHBIM 3aTpaTaM s OCHOBHbIX TexHonoruit BU3, 2010-2020 rr.
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WcTounuk: MH3W PAH no aaHHbIM IRENA

OCHOBHOI1 pesynbTaT pasBuUTUS W YAELLEBNEeHWs TeXHONori Ha 6ase HBI3 - naMeHeHe CTPYKTYpbl SHEPromno-

TDG6J’IGHVI9, Hayano 3HepronepexoAa 0T AOMUHMPYOLLMX B HACTOSLLEE BpeMs YrneBoA0POAO0B K He-TOMINBHbIM
NCTOYHNKAM.
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PucyHok 1.21 - lnHamMuka nonHbix NpuBEAEHHbIX 3aTpaT 1 Pe3y/bTaTbl ayKUMOHOB N0 NPUOBPETEHMIO ANEKTPOIHEPruM Ha
OCHOBE OT/e/NbHbIX TexHonoruit BU3, 2010-2020 rr., ueHt/KBT-4
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WcTounuk: MH3W PAH no paHHbIM IRENA

PucyHok 1.22 - lIuHaMNKa NOMHbIX NPUBEAEHHBIX 3aTPAT U PE3YNbTaTbl AYKLMOHOB N0 NPUOBPETEHUIO 3NEKTPOSHEPrUN Ha
OCHOBE OTAeNbHbIX TexHonorui B3, 2010-2020 rr., gonn./kBTy
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MoTeHunan ynelesnenus B3 elle naneko He ucuyepnaH. [lanbHeillee noebilleHne 3GMeKTMBHOCTM U KOMMEPYEeCKOr
npuBnexkaTenbHocTy B3 Bynet, no BCei BUAMMOCTH, WATU NO CNEAYHOLLUM TEXHONOTMYECKIM HanpaBaeHUsIM:

+ [loBbilieHne 3hHEKTUBHOCTY 1 CHUXKEHINE CTOMMOCTM COMTHEYHON reHepaLin, J0CTUraeMoe, B TOM YNCTe, 33 CYeT
NPoM3BOACTBA GeCKPeMHNeBbIX (HOTONPeoBtpasoBaTenelt pasnuMyHoro Tina, KackaaHbix hotonpeobpasosateneil ¢
BbICOKIM KT/l 1 MOBbILLEHHbBIM PECYPCOM; TepMabHbIe YCTaHOBKM, KOHBEPTUPYIOLLIME CONHEYHYIO SHEPTUi0 B TEN/0-
BYI0.

+ [loBbileH1e 3GGEKTUBHOCTU W CHIXKEHIE CTOMMOCTM BETPSIHOM reHepaLinm;
+ [loBbileH1e 3GGEKTUBHOCTU PaboTbl reoTepManbHbIX YCTAHOBOK, B TOM YUCIE YCTaHOBOK GUHAPHOIO LIMKNa;
+ PasByUTME Manoi rnaposHepreTuKy;

* PasBuTHe TEXHONO UK Nnony4yeHns 3neKTposHeprum 1 Tensia Ha 0CHOBe BroTonnMBa 1 OTXOAOB.

B MMporto3e-2019 npeanonaraetcs AanbHEULLIEE CHUDKEHWE MOMHbIX NPUBEAEHHbIX 3aTpaT Ha NPOU3BOACTBO

3NeKTPO3HEeprik Ha 6a3e pasnnyHblx TexHonoruin HBMI Ha 20-50% B 3aBUCMMOCTY OT TUNa 1 CLeHapus

Mpobnembl LeHoobpa3oBaHus u uuterpauus HBU3 B cuctemy

B TexHonornyeckon cepe 0CHOBHbIE NpobneMbl yBennyeHns nonu HBIN3 cBg3aHbl ¢ pacTyLUMMM COXKHOCTSIMI UHTE-
rpaLuu B 3Heprocuctemy 60/bLLKX 06bEMOB pacnpeaeneHHblX No CETU UCTOYHMKOB, MHOTME W3 KOTOPbIX MMEHIT Hepe-
ryIMpyeMblit pexuM paboTbl (BETPOBbIE, COMHEYHbIE YCTAaHOBKM). YBEAMYEHIE Ha NOPSOKN BO30BHOBAAEMON reHepaLum
TPEBYET MHTEHCKBHOM NEPEeCTPOKM MarncTpanbHOM U PacnpenennuTeNbHON CeTen, a TakKe Hannymug 3HauUTeNbHOr0 pe-
3epBa TeMOBbIX MOLLHOCTEN N1MB0 HAaKOMMUTENeN, KOTOPbIe 6OMbLUYI0 YAaCTb BPEMEHN OCTAOTCS Hea03arpyXeHHbIMU. Takum
00pa3oM, B HACTOSLLEe BpeMs KOHDAMKT MeX/y HOBbIMU TEXHONOTAMM 1 NPEXHEN OPraHn3aLiuei 3HeprocucTeMbl aeMn-
(GUPYETCS NCKHOYNTENBHO 33 CYET SKCTEHCUBHbIX MED — MHBECTUPOBAHNS B CETU 1 PE3epBbl MOLLIHOCTEN. OHaKo, No Mepe
pocTa MoLHocTer HBW3, 310 cTaHOBMTCS BCe CNOXHEe.

B pbIHOYHOW cdepe npobnembl, 06ycnoeneHHble passutneM HBI3, cBs3aHbl B NepByt0 0Yepefb C TEM, YTO 3/1EKTPO3HEp-
r1a Ha 6ase HBW3, nocTynatoLLiasi Ha CMOTOBbIN PbIHOK BO BCE BOMbLUMX 06beMax (C MOYTH HyNeBbIMU NepeMeHHbIMI 13-
[1epXKaMi) NpUBOANT K DyHIAMEHTANbHBIM U3MEHEHUSM PbIHOYHOMO PABHOBECHS, KOTOPbIE NPOSBNAOTCA B YYalLAMLLMUXCS
nepuogax KpaHe HU3KKUX, HYNEBbIX UMW [axe OTPULATENbHbIX LIEH. 3T0 BEAET K HEYKIOHHOMY CHUXXEHMIO LIeH Ha 3NeKTpo-
3HEpruio, He CO3aaBas YCTOMYMBLIX PbIHOYHBIX CUTHANOB AN UHBECTULMA.

K HacTosLLieMy BpeMeHW, 0fiHaKO, HaKonuNca Lienblit s HoBaLMiA Kak B CamMol 3NeKTPOSHEepreTuKe, Tak U B CMEXHbIX
cthepax, Kaxaas 13 KOTopbix cama o cebe He SBNseTca peBoNtoLMOHHON, HO COBMECTHOE BHEIPEHNe KOTOPbIX MOXET pas-
PEeLLUTb 3TOT KOHGMWKT U NPUBECTY K MOSHON CMEHe TPaAMLMOHHOMO 06/1MKa SHEPrOCUCTEM U 3NeKTPOSHEPreTMYeckoro
PbiHKa. XOTs HOBas apXuUTEKTYpa SNeKTPOSHEPreTUKM eLle He BMOMHe MOHATHA, YXXe BIUAHO, YTO 9TOT HOBbI TPeHA ByaeT
Pe3yNbTaToM CUHEPrUM CreayHoLLIMX TeXHONOrMYECKIX MPOPbIBOB.
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4. TexHonoruu HaKoneHUs U XpaHeHUa 3Hepruun

Lle OOMH BaXHEWLIUA KOMMOHEHT JHepronepexona,

obecneynBatoLmin bonee rnybokylo ANeKTPUPUKALIMIO

W pacnpocTtpaHeHne HBW3 - 310 pa3suTie TEXHONOTWA
HaKONNEHNS SHEPTWN U YOELIEBNEHNE XPaHEHNS 3NeKTPO3-
Hepriv (NpOMbILLNEHHbIE W pacnpefeneHHble HaKonuTenu
3HEepruM, a TaKxe aKKyMynaropHble Batapeu). XpaHeHue
ABNSETCS 3BEHOM-NOCPEAHUKOM MEXY PasfiyHbIMU UCTOY-
HWKaMMW 1 crocobaMm UCnonb3oBaHus SHeprin. Hakonutenu
NO3BOMSIOT PeLLaTh LENbIA paa 3a0ay:

+ obecneynBatb YNpaBAsSEMYK Bbifayy MOLLHOCTM OT
HBW3 ¢ HepaBHOMepHOI BbIPAaBOTKOIA (BETPO- 1 CON-
HeYHble 31eKTPOCTaHUMK) C Y4YeTOM noTpebHocTeil
3HEProCUCTEMbI, B YaCTHOCTH - MUKOBOIO CNPOCa, YTo
No3BONSET ONTUMM3MPOBATD 3arpy3Ky reHepupyoLLIMX
W CETEBbIX aKTUBOB B 3HEPrOCUCTEME, a TakXe COKpa-
TUTb HEOBXOANUMbIE BBO/IbI HOBbIX MOLLIHOCTEN M CHM-
3WUTb NOTPEBHOCTN B PE3EPBHbIX MOLLHOCTAX TOMINB-
HOW reHepaLuu

¢ PACLUMPWUTb 30HbI PacnpefeneHHol reHepaLnm

*  DaCLUMPAIT BOSMOXHOCTM NOTpE6UTENei no LieHosa-
BIUCUMOMY YynpaBnennio cnpocoM (demand response)
CO CTOPOHbI MOTPE6UTENei, No3Bongs UM aKTUBHO
B/IMATb Ha LIGHOBOE PaBHOBECKE Ha PbIHKE 3N1EKTPO3-
Heprim

¢ MOBbILIAIOT Ka4yecTBO PaboTbl 3HEProcucTeMbl 1 no-
CTaBN9EMbIX NOCTABLUMKaMMU YCyr (MOTYT CTabUAMam-
POBATb HANPSAXEHNE 11 YacToTY, BbICTYNAIOT B KaYecTse
aBapWitHbIX TeHepaTopPOoB, CeTeBbIM AeMNMEpoM, 1 T.4.)

0Xu1aaeMblil TEXHONOTMYECKNA NPOPbLIB B 06M1aCTH XpaHe-
HWS 9HEPTUM MOXET KapOMHANbHO CHU3UTb OrPaHUYeHMS
Ha nyTv a@deKkTUBHOro passuTug BM3I n nx uHTerpaumm B
CUCTEMY W B NEPCNEKTUBE CNOCOBEH PAfMKANIbHO M3MEHNTD
HEe TOMbKO KOHbBIOHKTYPY PbIHKOB 3MEKTPOSHEPrUW, HO U
CaMn NPUHLMNbI PaboTbl 3N1EKTPOIHEPreTUYECKNX CUCTEM,
obecneunBas UM 60MbLLYIO TMBKOCTb U alanTUBHOCTb.

B HacTodllee BpeMs MCNONb3YKTCH Pas/iMyHble Croco-
Bbl XPaHEeHNd 31EKTPO3HEPT UK — MOXHO Pa3fennTb UX Ha
N4Tb rpynn: MexaHn4eckne Hakonutenu, TensioBble, XMMun-

Yeckue, SNeKTPOXUMUYECKNE U anekTpuyeckue. CeroaHs
Hanbonee pacnpocTPaHeHHbIM CNOCOHOM MPOMbILLAEHHOMO
XPaHEHNS 3NEKTPOSHEPTUN SBASKOTCS MEXAHWUYECKME Cu-
CTeMb, B NEPBYI0 04epefb - rmapoakkymynupytome. OHu
obecneunBaioT 99 % MUPOBbLIX MOLLHOCTEN NO XPaHEHWIO
(160,3 I'BT)™ omHako Bce 60nee akTUBHO HAYMHAIT MpUMe-
HATbCS aNbTePHATUBHbIE CUCTEMbI XPaHEHUS 3HEprin - B
2018 . B Mupe 6bin0 BBeAeHo nodti 2 MBT TA3C 1 6onee 3
BT CUCTEM XPAHEHWS SHEPTUM «abTEPHATUBHbIX» TEXHO-
NOrniA®. MOXHO C YBEPEHHOCTHI FOBOPUTL, YTO 3a Nocnea-
HWE HECKO/bKO NIET OT OLEHOK BO3MOXHOCTY NPUMEHEHNS
PA3MNYHBIX TEXHONOTWNIA XPaHEHNS SHEPTUAN KOMNaHWW ne-
peLnn K paspaboTke ONTMManbHbIX METOAOB MHTErpaLmum
CUCTEM XPaHEHUS 3HEpruu B 3HEProCUCTEMbI U K paspa-
BOTKE KOHKPETHbIX BU3HEC-MOAEeNei NpUMEHeHUS CUCTEM
XPaHEHUs 3HEPT UK.

2019 Hydropower Status Report. International Hydropower Associationto 2019.

5 |EA. Energy storage. Tracking Clean Energy Progress 2019.
https://www.iea.org/tcep/energyintegration/energystorage/
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Tabnuua 1.2 - Cuctembl XpaHeHUs ANEKTPOIHEPTin

CucTembl XpaHeHMs 31eKTPOSHEPr N

MexaHudeckue / Tennosble Xummnyeckue 3neKTpo-XMMUYecKue 3nekTpuyeckue
nHeBMaTUyeckne
fMapoakkymynupyiotime cu- TepMOXUMUYECKHME aKKYMYyNgTo- AKKYMYnaTOp 3HEpruu c Li-ion CynepkoHaeHcaTopbl
cTembl (pumped storage) pbl (Thermochemical) BOZIOPO/HbBIM LIMKIOM Ni-Cd CeepxnposoaaLne
Moa3eMHble HakonuTem XpaHeHue 3Hepruum 3a cyeT Ha- (hydrogen fuel cell) NaS cucTembl

cxatoro Bosgyxa (CAES) rpesaHns Beuectsa [(Sensible

CucTeMa xpaHeHns Xnakoro thermal)
Bo3ayxa (LAES) XpaHeHue SHeprum ¢ Ucnonb3o-
VHepUMOHHbIE HaKonuTeNw BaHMEM MaTepuanos ¢ obpatu-

(Maxosuku, flywheel) MbiMi hasamu (Latent thermal)

Mpeo6pasoBaHue BoOpoaa
B METaH - CUHTETUYECKMiA

LeadAcid
Penokc-akkyMynsTopbl

ras (SNG) nap.

pn 3TOM cpeay HakonuTenen HeT OQHOWM NPUOPUTETHON
TEXHONOTUKM - ANS PasNndHbIX cHep NpUMeHeHus W 3aaad
NOOXOOST PasHble TeXHONOrMYyeckue pellenus. Tak, Ans
PErynMpoBaHNs YacToTbl B S3HEPrOCMCTEME MO CBOMM Xa-
PAKTEPUCTUKAM XOPOLLIO MOAXOAAT CYnepMaxoBUKKM U Cy-
NEepKOHIEHCATOPbI, AN CrNaxuBaHUs BHYTPUCYTOUHbIX
KonebaHuii, cpesaHns NUKOB NOTPEBNeHNs — NUTUIA-WUOH-
Hble HaKOMUTENM, NS XPaHEHUs OTHOCUTENbHO B0MbLLIOMD
Konu4yecTBa sHepruu (ecnu Bpema paspsaa Mcuucnaetcs
HECKObKUMM YacaMu) - NPOTOYHbIE HAKOMUTENN SHEpPTr .

BaxHenwuin apaiBep 3Hepronepexofa - KpaTHoe yae-
LEBNEHNe TeXHOMOrM XpaHeHUs 9N1eKTPOSHeprn u Ten-
na. JInTuit-noHHble 6aTapeu (AOMUHMPYIOLLAA HA CerofHs
«aNbTepHaTUBHAA» TEXHOMOTUA XPaHeHWUs 3Heprum) yxe
nogeLueseni bonee yem B 4 pasa ¢ 2010 . (puc. 1.22). Tak
Xe KpaTHO - bonee YeM B Tpu pasa - NOJELLIEBENN BaHa-
OMeBble NpOTOYHble baTapen. 0gHAKO, Hanpumep, Cylie-
CTBEHHOTO CHWXEHWS CTOMMOCTU CBUHLIOBO-KUCNOTHbIX
baTapei He NPOW30LLNO, YTO MOXHO OBBACHWUTH TEM, YTO
3T0 CTapas W XOopowo 0TpaboTaHHas TEXHONOrus, B KO-
TOPOM BO3MOXHbI Wb HE3HAUYUTENbHbIE YIYULLIEHNS.

PucyHok 1.23 - NpuBeeHHas CTONMOCTb XpaHEHUs 3N1eKTPOIHEPrum 415 pasnnyHbIX TexHonoruii (cuctembl B céope)

fonn./MBry
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1250 - bt ® Vanadium Redox Flow
——— o "
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e _________ = ~. e NaS
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| JERBRRSEEEEE G <=z oo __ S ) :
500 - te-l_ @ - - - - JluneitHas (Vanadium Redox Flow)
- B - - - - JluveitHag (Lead-Acid)
) NuHeitnas (NaS)
0 T T T 1
2010 2013 2015 2017

WNcTounuku: MH3W PAH no panHbiM EPRI, DOE, Lazard
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AHanornyHo He ynaécs npocneanTb CYLWEeCTBEHHOMO CHU-
XEHUS  CTOMMOCTU HATPUM-CEPHbIX CUCTEM XPaHEHWS
3HEpruu, KoTopble IBNI0TCS OOHUMMU U3 MEPBbLIX 3MEKTPO-
XUMUYECKNX CUCTEM XPaHEHWS 3HEPTUM, KOTOpble CTanu
NPUMEHSTLCS LN HYXA 3HeprocucTeM. Cnefyer OTMETUTD,
4TO Pa3pO3HEHHbIE OLEHKW CTOMMOCTU CUCTEM XPaHEHus
3HEepruu, 0TCYTCTBUE CTaHAAPTHON METOONOMN WU 3TANOH-
HbIX XapaKTepUCTUK CUCTEM, KOTOPbIE CPaBHMBAIITCS, 3Ha-
UNTENbHO OCNOXHSET COMOCTABNEHWE LIEHOBbLIX mapaMe-
TPOB, ONPEAE/IEHHbIX B PA3/IMYHbIX UCCNEe0BaHUAX. BaxHO
TaKXe NMOHMMATb, 0 YEM UMEHHO ULET PEYb NPU CPaBHEHUM
LIlEHOBbIX NApaMeTPOB - O CTOMMOCTY gyeek, batapen unm
BCEW CUCTEMbI XPaHEHUS 3HEPTUN.

MepCcnexkTBbl AanbHEALE OMHAMUKIM CTOMMOCTW XpaHe-
HWS 3HEepPrun - OflHA W3 KJIIOYEBbIX HEONpeaeNeHHOCTeN
JHepronepexona. CyLIECTBYIT [1BE OCHOBHbIX MeTpu-
KW CpaBHEHWS CTOMMOCTW XPaHEHWS 3NeKTPO3IHepruu:
specific investment cost (SIC) u levelized cost of storage
(LCOS). MporHosupyetcs, 410 SIC CTOMMOCTb NUTUIA-M-
OHHbIX 6aTapeit cHusutcs ¢ 187 gonn./KBTy emkocTu B
2018 r. po 73 ponn./kBTy k 2030 1., NpoTOYHbIX BaTapei
¢ 315-1680 monn./kBty B 2016 r. no 108-576 monn./kKBTY K
2030 r., HaTpuiA-cepHbix ¢ 263-735 ponn./kBTy 8 2016 Ao
120-330 nonn./kBT-y B 2030 . U CBUHLOBO-KUCAOTHbIX 6a-
Tapeit ¢ 105-475 nonn./kB1y B 2016 1. o 50-240 nonn./kKBTy
B 2030 1. Mpwn aTOM npu conocTaB/ieHun SIC LIeH yCTaHOB-
NEHHOW EMKOCTM CUCTEM XPAHEHWS SHEPruM BaxHO UMETb
B BW[Y, YTO OHM HE YYMTbIBAKOT KONMYECTBO LIMKIOB U Ka-
NeHOapHbIA CPOK XM3HKM baTapew, a Takxe YPOBEHb BHY-
TPEHHUX NOTEPb M CaMopaspsaa B CUCTEME, KOTOPbIe, Kak
NPaBuWio, yYnTbiBaKOTCS B METPUKE NMPUBELEHHON CTOUMO-
CTU xpaHeHus aHeprin (LCOS). MoaToMy KanuTanbHbie CTo-
MMOCTW MOTYT BbITb NCMONb30BaHbI AN OLEHKM NOTEHLM-
ana CHUXEeHUS LieHbl BHYTPU OfHOA TexHonorun® (1 To 6es
YYTa YNYULLEHNS TeXHUYECKUX XapaKTepuUCTUK), HO OHM
NN0X0 NOAXOAAT NS CONOCTABEHNS Pas/INYHbIX TEXHONO-
it Mexay coboit.

' Bloomberg New Energy Finance, Lithium-ion Battery Costs and Markets.
7 IRENA, Electricity Storage and Renewables: Costs and Markets to 2030

® The future cost of electrical energy storage based on experience rates; 0.Schmidt,
A Hawkes, A.Gabhir, |.Staffell; Imperial College London, 2017.

A BoT nporHos LCOS 19 OCHOBHbIX TEXHONOMMA XpaHe-
HUS 3HEeprum Ha nepuon 0o 2040 r. yYNTbIBAET CHUXEHUE
KanuTanbHOW CTOMMOCTW YCTAHOBKWM CUCTEM XpaHEHus
3HEpruu, a Takxe NPOrHO3Hble TEXHWYECKME NapameTpsbl,
Takne Kak KOAM4yecTBO LMKOB, rNybuHa paspsana v anek-
Tpuyeckast 3QGEKTUBHOCTb CUCTEMbl XPaHEHUS SHEpPrun.
MPOrHO3 KanuTanbHbIX 3aTpaT NPUHAT B COOTBETCTBUM C
KPWUBBIMIA 0BYYEHUS NS COOTBETCTBYHOLLMX TEXHOSIOM WA
(puc. 1.24). Kak BuaHo, Ha nepuop 40 2040 r. MOXHO 0X1aaTh
CHUXEHMS MPWUBEAEHHON CTOMMOCTM XPAHEHWS SHEpPruu
(LCOS) npu noMOLLLM UTHIA-MOHHBIX BaTapeit 40 NPUMEpHO
91 ponn./MBTy, BaHaaMeBblx NPOTOYHbIX OaTtapei -
[o 36 ponn./MBTY, CBMHLOBO-KUCNOTHbIX 6GaTapedt -
[10 346 ponn./MBT-. PasyMeetcs, [OCTUXEHME TaKIUX CTOU-
MOCTHbIX NapaMeTpoB TpebyeT MaccoBOro 06beMa Npons-
BO/CTBA W YCTAHOBOK CUCTEM XPaHEHMUS.

PucyHok 1.24 - NporHo3 cokpaLieHus npuBeLeHHON
croumocT xpaHexus (LCOS) anektpoanepruu o 2040 r.
ANA pasNnyHbIX TexHonorui, aonn./MBTy
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WcTounuk: UHIW PAH no paHubiM IRENA; Imperial College London

B paccmatpuBaeMblx MPOTHO3HbIX CLEeHapusx
npeanosiaraeTcd CHWXEHWe TMONHbIX YOEeNbHbIX

3aTpat Ha xpaHenue co 100-700 ponn./MBT-y o
30-250 nonn./MBTY B 3aBMCUMOCTH OT CLiGHapH4.
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BaXHeMLLY0 ponb B COBEPLUEHCTBOBAHWN HAKONUTENEN UrpaeT anekTpuduKaliig TpaHCNOPTHOMO CekTopa. B atoMm cer-
MeHTe ¢ Hadana 2010-X rr. 3a cYeT MacLITabHO rocyaapCTBEHHOM NOAAEPXKM CTUMYnMpoBanoch HTT no cosmaHnio non-
HOCTBIO SNEKTPUYECKNX aBTOMOBWNEN. B pesynbrate anekTpoMobuam Hayanu Habupatb BCe 6OMbLLY NOMYASPHOCTL Y
LUMPOKOro noTpebuTens 3a cYeT BO3POCLLEN SKOHOMUYECKOM NPUBAEKATENbHOCTY, S3KONOMMYHOCTN 1 3KOHOMUYHOCTW.

B TpaamLMOHHbIX aBTOMo6UAAX ¢ [1BC Yallie BCero 1Cnonb3yeTcs CBIUHLIOBO-KUCNOTHAs akKyMynaTopHas 6atapes. loMuMo
CBUHLIOBO-KMCTOTHbIX aKKYMyNATOPOB, LLUMPOKO MCNOMb3YHTCH HUKENb-KAAMUEBbIE W HUKENb-MeTannrnpuaHble akkymy-
NSTOPbI. BCe OHW XapaKTepusyloTCs CPaBHUTENbHO BOMbLUMMM pa3MepaMn 11 GOMbLUMM BECOM, YTO 03HAYAeT MEHbLLYH
M0 CPaBHEHWIO C TUTUEBBIMIA, IUTUIA-UOHHBIMU 11 NUTUIA-NONMMEPHBIMU aKKYMYNATOPaMM YAENbHYI0 SHEPrilo Ha eauHuLY
NNOLLAAN U MaCChl.

B anekTpomobungx (battery-electric, BEV) Hanbonee yacto UCnonbayeTcs NUTUIA-UOHHDIA aKKyMYNSTOp, HO TakXe ecTb
aBTOMOBWN, B KOTOPbIX YCTAHOB/EHbI APYrve BUAbI, HANPUMEp, CBUHLOBO-KWUCNOTHBIE TeNeBble akKyMyNSTopbl Wi n-
TUA-Xene3o-GpocdaTHble akKyMynaTopbl. [peanoyTeHne B Nosbsy IUTUIA-UOHHBLIX aKKyMyNaTOPOB OTAAETCS M0 NpUYMHE
bonee 6bICTPOro 3apsiaa v Honee BbICOKON EMKOCTW. B HacTosLLEe BPeMS aBTOMOBUIbHBIN CEKTOP 3aHUMaeT 31 % pblHKa
JIUTWIA-VOHHbIX BaTapeil.

B rubpuaHbix astomobunsx (HEV) ucnonbayetcs rubpuaHast cuiosas yCTaHOBKA, COYETAIOLLas ABUraTeNb BHYTPEHHEro
CropaHug 1 anekTpoMoTop. Takas yCTaHoBKa No3BONAET SKOHOMUTL PacXof TOMAUBA U CHXKATb 06beM BbIGPOCOB BbIX/OM-
HbIX ra30B. B 0TnYMe OT 371eKTPOMOGUNEN, TpaaNLIMOHHbIE TMBPUAHBIE aBTOMOBUNN He TPeBYIoT 3apsaKi OT SNeKTPOCETH
- aKKyMyngTOpbl 3apAXatoTcs OT BUraTens BHYTPEHHEr0 CropaHis, a Take Npu TOPMOXEHUN 1 IBUXXEHUN HAKaTOM.

B HacTodLLiee BpeMa Takke NogBnsioTca Mofenu, nofsapsxaeMbie ot cetu (plug-in hybrid vehicles). Takue aBToMo6uN
NP0Ee3XaloT 3HaunTeNbHOE PAcCTOAHNE Ha aneKTpoMoTope - Bonee 50 KM (B TO BpeMs Kak TPaauLMOHHbIE TMBPUbI - NLLIb
3-5 km). [lBuratenb B OCHOBHOM MoA3apsXaeT Hatapeto, 0HaKO MpW 9TOM MOXET CYLIECTBEHHO YBEWYUTL 3amac Xofa
aBToOMOGWIS.

JKOHOMUYHOCTb rMBPUOHBIX aBTOMOBUEN HAaNPsIMYK) 3aBUCUT OT 8MKOCTI YCTAHOBNEHHbIX HA HEM aKKYMYNATOpPOB. B Ha-
cTosLLIee BpeMs Hanbonee YacTo UCMONb3yTCa HUKeNb-MeTannMapuaHbIe akkyMyngaTopbl (Ans yCTaHOBOK C NOCNeA0Ba-
TESbHON rBPUAHON CXeMON, TPEBYIOLLIMX 3HAYNUTENbHBLIX 06bEMOB 3arnaca SHepruu), IUTUA-UOHHbBIE 1 IMTUIA-NONUMEpHbIE
aKKyMyngTopb! (Ans «yMepeHHO TMBPUaHbBIX» YCTAHOBOK).

LleneBbIM Nokasatenem ang A0CTKEHUS NONHOM SKOHOMUYECKON KOHKYPEHTOCNOCOBHOCTM SBNIETCS CHUXEHWE CTOUMO-
CTW aBTOMOGUIbHOMO HakonuTens B 15-2 pasa (puc. 1.24). HakonnexHblit nporpecc B 06nacTit nponsBoacTBa Garapei yxe
K 2016 . NO3BONUN CHU3UTb YAEMbHYI0 CTOMMOCTb aKKYMYNMPOBaHUS SHEPriW B aneKTpoMobunax fo 250 nonn./kBT, oaHako
MNOMHbIN NOTEHLMAN CHUXKEHMUS BLLE He OOCTUrHYT. 10 3a9BNEHNSM KPYNHEeNLLX aBTOKOHLIEPHOB YXXE B 6vkailuue rofpl
CTOMMOCTb akKyMYNMPOBaHUS SHEPTUN MOXET CHU3NUTCS Ha 35-40 %. KnoyeBbiM UCTOYHUKOM CHKEHWS MPOW3BOACTBEH-
HbIX 3aTpaT [0/KHO CTaTb YAELLEBNEHWE KAaTOAHOrO 971eMEHTa, B NEepByK 0Yepeb 3a CUET CHUKEHMS MCMONb30BaHMS
MpW NPOM3BOACTBE KaToAa [A0POroCTosLLEro U peakoro kobasbra. KpoMe sToro Ha CHWXeHMe 3aTpaT A0/KHO 0KasaTb
BNMSHME MaCLLTabupoBaHWe NPOKU3BOACTBA baTapel u CO3AaHNe BEPTUKANbHO-MHTErPUPOBAHHbIX LieN0YeK Npou3B0oaACTBa
OT NOCTaBOK META//I0B [0 NPOW3BOACTBA CUNOBOM0 arperara MallnHbl. B 3aBUCMMOCTY OT CLIEHApUS CHIXKEHWE 3aTPaT Ha
NPOM3BOACTBO BaTapeit A0 LieNnesbix nokasarenei B 140 nonn./KBT oxuaaeTcs yxe B ruxaiiune 2-7 nert (puc. 1.25).
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PucyHok 1.25 - CtpykTypa 3aTpat B L0-Haf0roBom cTouMocTi anektpomMo6buns B CLLA 1 nporHosHble 3aTpatbl Ha
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WcTouHmnk: MH3N PAH no gaHHbIM Bloomberg, IEA

HakoHeu, cneayeT 06paTUTb BHAMaHME Ha MECTO YCTaHOB-
KW CUCTEMbl XpaHeHus B aHeprocucteme. Yem bnmxe K no-
TpebUTEN0 SHEPrUN YCTaHABNNBAETCS Takas CUCTEMA, TEM,
KaK nmpaBuno, 60nblIEe KOANYECTBO OYHKLMIA OHA MOXET
BbIMONHATL. PaCnpoCTPaHEHNK) CUCTEM XPAHEHNS SHepruu,
YCTaHaBNMBAEMbIX «33 CYETYMKOM» - TO €CTb Ha CTOPOHE
KOHEYHOro noTpedbutens - cnocobecTByeT pacnpocTpaHe-
HWE KPbILHBIX COMHEYHbIX NaHener 1 WHbIX BUAOB reHepa-
LK, YCTaHABNMBAEMON HEMOCPEACTBEHHO Y NoTpebuTens
3NeKTPO3Heprun. B KoMbuHaun ¢ COBCTBEHHOW reHepa-
uueit NoTpebuTens pacnpeneneHHble CUCTEMbl XPaHEHMS
3Heprum No3BoNAT MaKCMMU3MPOBATh NOTPebNeHINe 3neK-
TPO3Hepruy, BbipabaTbiBaeMOi COBCTBEHHO reHepaLinen,
1 NEepeHecTy 310 NOTPebIeHNe Ha Te Nepuofbl, Koraa Bos-
pacTaeT Harpyska 1 ecTb oeduLMT COBCTBEHHOW reHepa-
UK. B COBOKYMHOCTM Takne CUCTEMbI MO3BONAT CHA3UTD
NOTPEBHOCTN B MPOMYCKHOM CNOCOBHOCTM 3NEKTPUYECKO
CeTW, K KOTOPOW MPUCOeANHEH NOTpebuTenb, u, COOTBET-
CTBEHHO, CHM3WUTb pacxofbl Ha ee coaepxaHue. B utore
pacnpefeneHHble CUCTEMbI XPAHEHUs SHEPruu, UMeroLLImne

2030

bonee BbICOKYO YOEMbHYIO CTOMMOCTb, YeM BOMbLUME LigH-
TPanM30BaHHbIE CUCTEMbI XpaHEHUS, MOTYT NPUHOCKTb 6o-
Nee BbICOKWI BbINMPbILW AN noTpebutens n umetb bonee
NpWBNEKaTeSbHbIe 3KOHOMUYECKUE XapaKTepUCTUKK WX
NPUMEHEHNS.
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5. BofopoaHasa aKoOHOMUKaA

000POA SBNSETCS He0bX0ANMbIM 3NEMEHTOM [/1S peann-
3alMn 0693aTeNbCTB rOCyNAPCTB, OTAENbHbIX PErNOHOB
W KOMMaHWi no aekapboHu3auun. Bo3obHoBngeMble
WCTOYHMKN 3HEPrMM MOTYT CHU3UTb BbIGPOCHI yrnepoda B
3NeKTPO3HEepreTuke, B TO BPEMS Kak 3HeproobecneyeHne
30aHWiA, TDAHCMOPTHbIA CEKTOP, NPOMbILLINEHHOCTb BO MHO-
rOM 0CTalTCd «3a HOpTOM» [eKapboHW3auMu - ecnn He
YOACTCS HANTI HOBBIA YHUBEPCANbHbIA 3HEProHocKUTeNb. Bo-

[0POf KaK pa3 NPeTeHAyeT Ha peLLeHue aTol Npobnemsl. Ero
TaKXe OT/MYaeT OTHOCWTENbHOE Yno6CTBO A0NTOCPOYHOI0
MaCLLTabHOr0 XpaHeH!s 1 TPaHCMOPTUPOBKM Ha Ntobble pac-
CTOSIHMS, B TOM YNCNE C UCMONb30BAHMEM YXE UMEHILLIENCS
MHAPACTPYKTYPbI, CBA3aHHOM C NPUPOAHbIM ra3oM. DakTu-
YeCKu, BOLOPOA MOXeT bbITb CNONb30BaH BO BCEX CEKTOPaX
npeobpasoBaHms 1 noTpebneHus sHeprun (puc. 1.26)

PucyHok 1.26 - MecTo Bonopofia Kak HOBOr0 rno6anbHOr0 3HeProHOCUTENs B UHTErPUPOBAHHOM 3HEPreTUYecKOM KOMMNEKCe

Hacrosuiee
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WcTounnkm: Bloomberg New Energy Finance Note: Estimated pre-tax retail prices, IEA/OECD Global EV Market Outlook 2017

YcuneHue akTMBHOCTY B BOAOPOAHONM chepe Npou3oLL0 Nocne NpUHSTUS MapuxCcKoro cornatleHus:

+ dnoHckas nporpamma (nopoxHas kapra) Strategic Roadmap for Hydrogen and Fuel Cells 6bina 3anyLeHa netom

2014 .

+ B 2017 . 6bina 3anyLLeHa obLieesponerickas uhnumnatvsa Fuel Cells and Hydrogen Joint Undertaking (FCH JU), karo-
pas no COCTOsHWI Ha Mait 2018 r. obbeanHnuna yxxe 89 pernoHoB 1 rOPOAOB M3 22 eBPONENCKIX CTPaH.

+ B eueHne 2018-Hauana 2019 rT. 0 cBOMX BOAOPOAHbBIX CTPATErusx 3assunn KanudopHus, Asctpanus u HxHas Kopes.

+ Ha KopnopaTMBHOM YpOBHE Hanbonee 13BecTHoe 06beanHeHe B 061acTi BOAOPOAHbIX TEXHONOTWA - BogopoaHblit
Coger, Hydrogen Council. OpraHnsauus, ocHoaHHas B 2017 . B [laBoce, K KoHLy 2018 . f0Bena YMCNo CBOWX YIEHOB
00 53 Kopnopauwit u3 11 cTpaH ¢ 06LLIEeN YUCNEHHOCTBIO COTPYOHMKOB 3,8 MNH M FOA0BbLIM [10X0A0M 1.8 TPNH €BPO.

+ B OoKTg6pe 2018 rona B ToKIO BepBble COCTOANACh TeMaTMYeckas BCTpeda MUHUCTPOB aHepreTuky - Hydrogen Energy
Ministerial Meeting, kotopyto nocetunu npeacTaButeni 19 ctpaH , a Takxe EBpoCcoo3a 1 MexayHapoaHOro sHepre-

TMYECKOro areHTcTBa.
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¢ B 9/IEKTPOSHEPreTUKE, B TAXENO0N NPOMbILLIEHHOCTH
(npw 3TOM OH ByOeT 3ameLLaTb NPUPOaHbI ras 1 He-
GTenpoayKTbl);

¢ Ha TpaHcnopTe (3aMelleHre HehTenpoayKToB B Cer-
MEHTE 0POXHOr0 TPaHCMopTa v B aBnaLinm);

¢ B CEKTOpe 3[aHuil (AN 0TONNeHIs 1 3NeKTPOCHaBXe-
HUQ, B TOM YnCNe aBTOHOMHOrO, C 3aMeLLEeHneM npu-
POMHOTO rasa uni HeTenpoayKToB);

¢ B NPOMbILLIEHHOCTU - B Ka4eCTBe Cbipbs 1 3aMEHUTe-
N9 TPaAMLMOHHBIX Yr1eBOAOPO/A0B;

¢ BOJOPOA - 0AMH U3 Hanbonee 3QHEKTUBHBIX CNOCO-
60B C03aHMS [ONTOCPOYHbIX XPAHWKLL SHEPTUN.

BaxHoe nNpeuMyLLECTBO BOAOPOAA B YCNOBUSX JHEpro-
nepexoa - BO3MOXHOCTb MCMOMAb30BAHWS U36bITOYHO
BbIpaboTki BW3 ang ero npous3BoLCTBA METOAOM 3Mnek-
TPOnM3a W NOCNEayLLEro XpaHeHns BOAopoaa n1bo ero
NCNONb30BaHMS B Pa3HO06pa3HbIx Npoueccax. CUCTEMHbIN
3ddeKT BOAOPOAA AOMNOMHAETCH TeM, YTO BOAOPO/AHbIE
TEXHOMOTUM HaYKOBMKM, HaX0AATCS B CaMOM Havane «Kpu-
BOW 00YYEHMS», Ny HUX eLLe BONbLLOA NOTEeHLMan K pocTy
3OOEKTUBHOCTI 1 CHKEHWIO CTOMMOCTI. Tak, oXuaaeTcs,
4YTO KanuTasbHas CTOMMOCTb SMIEKTPOSIN3EPOB COKPATUTCS
k 2030 r. B 15-4 pasa B 3aBMCUMOCTM OT TexHonoruu. flo
oueHke Hydrogen Council, ©MetoLLmMiCS ceitvac noutu asy-
KpaTHbIi pa3pbIB B cToMMOCTK BnaneHus FCEV no cpasHe-
HWto ¢ aBTOMOobuNemM Ha [1IBC MoxeT bbiTb cokpatueH 40 10 %

mexay 2025 n 2030 . CTonb CyLLECTBEHHOE NafeHne CTo-
umocTi (80 %) MoxeT BbiTb AOCTUTHYTO 3a CYeT ahdekTa
MacLiTaba - Kak B MPOM3BO/CTBE MallWH, Tak W B 3anpa-
BOYHOW MHGPACTPYKTYpe. [pu 3TOM NPOrHO3MPYeTCs, UTo
CTOMMOCTb BOJIOPOAA Ha 3anpaBke ynaaeT C HblHewwH!x 10
[0 3 nonn./kr k 2030 .

C TOYKM 3peHnd NpOrHO3HbIX 06bEMOB MPOM3BOACTBA W NO-
TpebneHns BOAOPOAA, aHann3 YCnoXHAeTCs TeM, YT0 Noka
BOLOPO/ HE HAaXO4MT HAKAKOr0 OTPAXEHUS B MEXOYHAPOA-
HOVt 3HEPreTUYecKor CTAaTUCTHUKE - JaXe Te 06beMbl, KOT0-
pble YXXe NPOM3BOASATCS Ha CErofHSLUHNA [EHD.

B OTHOLLUEHWN NEPCNEKTUB Pa3BMTUS PbiHKA BOOOPOAHO-
ro TONAMBa KOHcepBaTuBHbIE OLEHKK IRENA, Shell, ARENA
BNN39TCA K HUXHE rpaHuLe auanasoHa - okono 500-
2000 TBT1-4 BomopoAa kK 2050 r. B rnobanbHoOM MacLuTabe,
a Hydrogen Council opueHTUpyeTCs Ha YMCno Ha NOPSAoK
bonbwee - 16100 TBT-4, unan 18% MMPOBOr0 3HEProno-
TpebneHns. bonee CNoXHble CTPaHOBbIE W PErnoHanb-
Hble oueHkK, coenanHblie DOE B 2016 1., UK Committee on
Climate Change B 2018 1. 1 Navigant B 2019 r. B cLeHapusx
MaKCMManbHOro MCNonb30BaHW BOAOPOAE NOKAa3blBAKOT
noTeHuuan pocrta ero gonu k 2050 r. oo 12-19 % KoHeYHoro
notpe6bnenus sHeprin B CLLUA, Benukobputanum u EBpoco-
t03e COOTBETCTBEHHO. 3TO 03HAYAET, YUTO B A0OATOCPOYHON
NepcnexkTMBe po/b BOLOPOAA B MUPOBOW 3HEPrOCUCTEME
MOXEeT 0Ka3aTbCsl CONOCTaBMMa C POSibi, KOTOPYH Cervac
UrpatoT ras uam yronb.

06wmin 06beM NPOM3BOACTBA BOMAOPOAA B MWPE B HACTOSLLIEE BPEMS OLEHWBAETC PasNYHbIMM UCTOYHUKAMU B
55-65 M/H T, Mp1YeM CpeaHeroaoBbie TeMMbl ero pocTa 3a nocnenHue 20 neT 6binn HeBbICOKM - 0kono 1,6 % B roa. bonee 90
% BOAOPOAA NPOU3BOAAT Ha MECTE ero noTpebneHns (Kak Tak HasbiBaeMblit KaNTUBHbIM NPOAYKT), 1 MeHee 10 % noctasng-
10T CreLmaninanpoBaxHble KoMnaHuK, paboTaloLLme Ha PbiHKe NPOMbILLEHHbIX ra3os (Air Liquide, Linde, Praxair Inc. n ap.).
B KayeCTBe Cbipbsi 419 MPOM3BOACTBA BOLOPOAA CErofHg AOMUHUPYIOT YrieBOA0opoabl. bonee 68 % Bomopona nonyyakr
cenyac 13 NpuMpoaHoro rasa, 16 % us Hedt, 11 % - u3 yrng u 5 % - 13 BOAbl C NOMOLLbK) 31EKTPONN3a. 3T0 0OBICHIETCS
CPaBHWTENbHON [ELLIEBM3HONM NPOM3BOACTBA W3 YrNeBoaopoaos. OQHAKO B NOCNEOHWe rofibl HabupaeT 060poThl NPOM3-
BOZCTBO BOAOPOAA METOAOM 3M1eKTPONN3a. o gaHHbIM M3A, B TeYeHME NOCNEOHUX CEMU NIET B CPEHEM B MUPE BBOAUN
B aKcnyataumo okono 10 MBT anektponusepos exeronHo. B 2018 1. BeeaeHo yxe 20 MBT, a o koHua 2020 . oxwugaercs
BBOA etle 100 MBT. MHBECTULMM B 3NEKTPONN3EPLI PACTYT — COBOKYMHAS MOLLHOCTb YCTAHOBOK MOXET MOYTH YTPOUTHCS
B bnukaiiumne 2-3 roga', nocturHys otMeTki B 150 MBT. B cdepe TpaHCnopTa: KONMYECTBO NOCTABOK B rOf BOAOPOOHbIX
anekTpomobunei ysennuunocs ¢ 20 wt./rog 8 2013 r. 4o 11000 wr./roa B 2018 I. B chepe sHepreTvkm - NosBUANCH NepBbie
MpOTOTUNbI ra30BbIX TYPGUH, paboTaloLLX MOMHOCTHI0 Ha Bogopoze (B 2018 r. Kawasaki gocturna 100% nonv Bogoposa B

TonAuBe Ang rasotyp6uxHon T3L B AnoHuu).

19 https://www.iea.org/tcep/energyintegration/hydrogen/

36



[MPOIHO3 PA3BUTUA SHEPTETUKW MUPA 1 POCCKW 2019

6. MoBblLIeHUe YNpaBNIeMOCTH - BHepeHue LUdPoBbIX U UHTENNEeKTYyaslb-

HbIX CUCTEM B 3JIEKTPO3HEepreTuke

ePMUH «MHTEpHET BeLLeit» unu loT («Internet of Things»),

noseunca B8 1999 r., a roBopuTb 0 GU3NYECKOM NosBIE-

HWW MHTEpPHEeTa BeLLen npuHaTo ¢ 2008-2009 rr.?, koraa
KOMMYECTBO MOAKMIOYEHHbIX K MHTEPHETY YCTPOUCTB (cMapT-
(OHOB, YMHbIX TENEBW30POB, XONOAUNbHIUKOB, NAMMOYEK I
[IPYTUX YCTPOICTB) MPEBbICUNO0 YUCAEHHOCTb HACeneHus
nnaHeTbl. LndpoBmn3aLms sHepreTukn - yacTb rnobanbHoro
TPEHAa, B paMKax KOTOporo BbiCTPO pasBMBaOLLMECS Lub-
POBble TEXHOMOMMM MPOHWKAKT BO BCE CHEpbl 3KOHOMUKMU.
[lng 3HepreTki 3T0 CO3AAET HOBble BO3MOXHOCTM - BEdb
ynpaBnaTb 3HeprocucTeMami ¢ 60/bLLIORA 10Nen eleHTpa-
JU3aLNN UNK NPOHUKHOBEHUS B3 CTaHOBKTCS BCE CIIOXKHEe.
Lindposu3aLms OTKPbIBAET HOBble BO3MOXHOCTW ynpasne-
HWS pacrnpemneneHHon reHepaumen COBMECTHO C [pYrMu
BMOAMW pacnpeneneHHbIx 3HepropecypcoB. ABTOMaTU3aLNS
060pya0BaHMs, BO3MOXHOCTb HabMoOAaTh 3a COCTOSHUEM
060pyOOBaHMS M YNpaBnaTb UM NOCPEACTBOM WHTEPHETa
BELLIEN, PacnpOCTPaHeHWe HAKOMUTENen 3Heprum 1 HOBbIX
BrsHec-Moaenei ux Mcnonb3oBaHug? nocTeneHHo npespa-
LaeT noTpebuteneit B akTUBHbIX NOMHONPABHbIX YY4aCTHUKOB
3HEprocucTeMbl.

PacnpocTpaHeHue loT 1 npouecc Ludposmusaumn obecne-
ynBatoT HaHTaCTUYECKMI POCT MCMONb30BaHNI UHDOPMa-
LIMOHHbIX 1 KOMMYHUKALIMOHHbIX TEXHONMOMNIA B 9KOHOMIKE,
4YTO CTaN0 BO3MOXHbIM B1arogaps TeXHUYECKOMY NPOrpec-
CY W CTPEMUTENbHOMY YAELLEBNEHUI) TPEX KOMMOHEHTOB:

¢ [laHHble: uudposas uHdopMauma. B3pbiBHOM poCT
0bbema [0CTYMHbIX [aHHbIX 3@ CYET PaANKanbHOro
CHUKEHMS CTOUMOCTM CeHcopoB (6onee yeM Ha 95 % ¢
2008 1) - B pesynbrarte, no AaHHbIM IBM, 90 % naHHbIX B
MUpe Bbln CO3AaHbl B NOCNENHNE ABA rofa.

¢ AHanuTUKa: UCNOMb30BaHNE AaHHbIX ANS NOJyYeHus
NnoIe3HOM UHDOPMALLUM U HOBOTO 3HaHUS. CHUXEHME
CTOUMOCTY BbIYUC/UTENbHBIX MOLLHOCTEN (mpoLiecco-
POB, NaMATU W CUCTEM XpaHEeHWUs AaHHbIX), passuTue

20 Mo oueHke Cisco Internet Business Solutions Group (IBSG)

21 Hanpwumep, 067ayHblil CEPBUC MO XPAHEHMIO 3NEKTPO3HEeprM komnakun Deutsche
Energieversorgung GmbH (SENEC), cm. http://renen.ru/storage-of-electricity-in-the-
cloud/

«0BNaYHbIX» TEXHONOTNIA 1 «BOMbLUNX JaHHbIX» Aena-
0T AOCTYMHbIMM TMBKME CUCTEMbI XPAHEHNS U aHanu3a
[aHHbIX, HECMOTPS Ha NOCTOSHHOE YBENNYEHNE 06be-
Ma NnoayyaeMon WHGopMaLmMK. BbiCTpbIit Nporpecc B
yrny6ieHHON aHanuTUKe, BKMoYasd MalluHHOe 0byde-
HWe, OTKPbIBAET HEBEPOSTHbIE BOSMOXHOCTW )19 Bbl-
BNEHNS 3aKOHOMEPHOCTEN 1 TPEHM0B.

¢ (CBA3aHHOCTb: 06MEH [aHHbIMU MEXAY NOAbMYU, NPU-
6opamu 1 MawmHaMK (BKNOYas MeXMalLMHHOE B3a-
umopeicTene - M2M) yepes undposble ceTi. Peskuii
POCT KONMYECTBa NOAK/YEHHBIX YCTPONCTB, UX KpaT-
HOe YOELIEBNEHNE 1 YAELIeBNeHe Nnepeaadn qaHHbIx
npu nosbileHun ee ckopoctu. K 2017 . KonnyecTso
NOOK/HYEHHbBIX YCTPONCTB COCTABWIO OKONO 28 MApL,
LUT. U NPOAOMXAET pacTu. C pa3BUTUEM TEXHUYECKOM
BO3MOXHOCTW YCTAHOBKM MOMynei nepegayn v 06-
paboTKM JaHHbIX Ha AATYNKKM, CEHCOPbI N HebonbLUne
YCTPOIACTBA, @ TakXe aHanusa (B TOM yucne ¢ nomo-
b0 «06MaYHbIX» W «TYMaHHbIX» BbIYNCIUTENbHbIX
LIGHTPOB) MOMyYEHHOI MHDOPMaLK, @ 3aTeM U Noj-
K/HOYEHNS KOHTPONNEPOB ANS YNpaBneHus npouec-
camit B peanibHoM MUpe, NosiBUIaCh BO3MOXHOCTb HE
TO/MbKO YaneHHOro KOHTPO.NS 3a NPON3BOACTBEHHbLIMM
1 6bITOBBIMI NPOLLECCAMM, HO U BO3MOXHOCTb NOCTPO-
eHus ceten M2M. 3Ta COBOKYMHOCTb TEXHONOrNid MMe-
€T OrPOMHbII KOMMEPYECKWIA NOTEHLMaN, YeM He npe-
MWHYN BOCNOMb30BATbCA Kak PbIHOK NOTPEBUTENbCKMX
TOBApOB, TaK 1 BU3HEC.

OnHako pa3suTue l0T CBA3aHO He TO/IbKO C HOBbIMW TEXHO-
NOTUSAMK, HO W C CO3/1aHNEM TEXHONOTMYECKOI SKOCUCTEMDI
1 pa3paboTKoN paa NpeanoxeHnit ang cbopa, nepenaym n
arperauuy faHbix 1 nnathopMbl, N03BOASKOLLMX 06pabo-
TaTb 3TV [laHHbIe 1 UCNONb30BATH WX A PeannsaLmnmn «yM-
HbIX peLeHuit». B T3K paseuTue 10T NpUBOAMT K NOSIBNEHMIO
LLeNIoro nnacTa TEXHONOMMA WU PELLEHNHA, CYLLIECTBEHHO NO-
BbILLIAOLLNX 3QOEKTUBHOCTb W OTKPbLIBAKOLLMX BO3MOXHO-
CTW N9 CTPYKTYPHOI TpaHCc@OopMaLLi 0Tpacnen.
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OCHOBHble HanpaeneHuna LdposusaLm B TIK:

«YMHble YCTPOWCTBA-NOTpebuTeNn aHeprn». 06ecneynBasTcs 3a CYeT CNOCOBHOCTI 0BOPYAOBaAHMS HA CTOPOHE NOTpe-
6neHns oNTUMIU3UPOBATb PEXUMbI 0TBOPa 3NEKTPOSHEPr UM B 3aBUCUMOCTY OT Harpyski cucTeMbl (TapudHoi cetku) u
KOHEYHbIX NoTPeGHOCTel B paboTte 060pyaoBaHMS. [1ONOAHUTENbHO NOSABASIOTCS BOSMOXHOCTY Y NOTPEBUTENS HE TOMbKO
MPUHUMATb 9N1EKTPOSHEPT IO, HO Y 0TAABaTb €8 B CeTb. 3T0 MOXET NPOUCXOAMTD 3a CYET YCTPOICTB HaKONeHIUS Y NoTpetn-
TeNa v NoKanbHbIX UICTOYHUKOB NPOM3BOACTBA SMEKTPOSHEPriN — KaK NpaBuno, Ha ocHose BW3. Hakonutenu y notpebute-
N1, [AXe eCNK UX N3HAYanbHOe NpeaHa3HayeH1e Apyroe, No3BONAKT NPUHUMATL SHEPTUI0 NPK HU3KOM Tapude v 0TaaBaTb
MpW BbICOKOM, TEM CaMbIM M03BO/SS flaxe 3apabaTbiBaTb. BO MHOrOM NepCneKTUBbI MHTErpaLii KOHeYHOro 060py0BaHMS
B CUCTEMY U PaboTbl B Helt 3aBUCAT OT CaMOW CETH.

«YMHbI€ CeTU» - K/I0YEBOW 3/1BMEHT CUCTEMbI, NO3BONSIOLLMI MHTErPUPOBATL U 06ecneYnTb 3QMEKTUBHOE QYHKLMOHUPO-
BaHue BCEX e 3N1eMeHTOB (Mpou3BoauTeNeil aNeKTPOsHeprilv, NoTpeBuTeneil, akkyMynmupyoLLero 060pyaoBaHis, CeTeBol
NHOPACTPYKTYPbI) C Y4ETOM HOBbIX TEXHONOTMYECKUX BO3MOXHOCTEI B peanbHoM pexuMe BpeMeri. OHIM U3 KI0YeBbIX
TPEBOBAHNA K YMHbIM CETAM SBMSIETCH HAAEXHOCTb OYHKLIMOHMPOBAHNS 1 06eCneyeHne BO3MOXHOCTN BbICTPOro caMo-
BOCCTaHOB/EHWS B Cyyae cboes. [py 3TOM YMHas ceTb I0/KHA 06ecneynBaTb BO3MOXHOCTb y4acTus B pabote CUCTEMbI
aKTVBHbIX NOTPebUTENel, y3noB akkyMynnpoBaHNs U TMOKO CUHXPOHW3UPOBATD U YNPABNSTb Harpy3Kom.

[Ing yCTONYMBOI paboTbl YMHbIX CETEN U B3aUMOAEICTBMS Ha YPOBHE VIHTepHeTa BeLLer TpedbyeTcs MaclutabHas undpo-
BM3aLl/g 3N1EMEHTOB LIEN0YKN NOCTABOK W UCNONb30BaHNE TEXHONOMMIA PaboThl C HoMbLLUMMI 0BbEMAMKM A@HHbIX, NPUYEM B
PEXNME PeanbHOro BpEMEH.

YCNoXHEH!E CUCTEeMbl HeM3BeXHO NPUBOANT 1 K MOBBILLIEHII0 PUCKOB OTKA30B, HanpuMep, B Xofe 06HOBNEHNS NPorpaMM-
HOro 0BecneyeHns, CoaepXalllero OLMBKM, Ha OTAENbHbIX e€ aneMeHTax. NoaToMy BCE HONbLLY0 akTyanbHOCTb Npuob-
peTaeT co3naH1e UMPpPOBbIX ABOWHMKOB PeanbHbIX CUCTEM, HA KOTOPbIX BYAET BO3MOXHOCTb OTPabaThiBaTb HE TOMbKO
Ha[1eXHOCTb HOBOrO MPOrPaMMHOI0 06ecneyYeHns n 060PyL0BaHNS, HO U MOLENMPOBATb PA3NNYHbIE HELUTATHbIe CUTYaLNN

C TeCTUPOBAHWEM CPEACTB PearupoBaHis.

Bce aTv TexHonoruM 06ecneynBatoT NoBbILLEHUE TMBKOCTH
W alanTMBHOCTM 3HEPTrOCUCTEMbI, CrNaXuBaHUe MUKOBOW
Harpysku, CHUXEHNE NOTepb, PacLUMPEHne BO3MOXHOCTEN
pacnpeneneHHon reHepaunn 1 NOBbILEHUE MPUEMIIEMOI
nonn B3 B aHeprobanaHce, a rnaBHOE - NePexof K HOBbIM
NPUHLMNAM YNPaB/eH!s 3HeprocUcTeEMaMi U OpraHnsaLum
PbIHOYHbIX Omepaunii Ha 6a3e HOBbIX WHOOPMALIMOHHbIX
TEXHONOrUA. Peskoe nOBbILLIEHUE NPOU3BOAUTENBHOCTH
KOMMbHOTEPHbIX TEXHONOrMIA, CWUCTEM MNepefayy, Hako-
nnexns 1 06paboTkm WHGOPMALMKM, MHTETPUPOBAHHBIX B
rno6anbHyl MHOOPMALMOHHYIO CeTb WHTEPHET, «yMHbIX
CYETUNKOB» W T. [. B COYETAHUM C TEXHONOrUSIMU WUCKYC-
CTBEHHOr0 WHTENNEeKTa No3BONYeT paaukanbHO YayyllnTb
YNPaBNSeMOCTb BCEX 3/1eMEHTOB SHeprocucTeMbl (BMA0Th
[10 OTAEMbHbIX BbITOBLIX NPUBOPOB).

osBNEHNe HOBOFO TWMa MaCcCOBOr0 moTpebutens, Tak
Ha3blBAEMOr0 NPOChbOMEpa, 3aaeT HOBbIN GOpPMAT B3au-

MO[ENCTBUS C 3HEProCUCTEMON: BMECTO MAaCCKUBHOMO Of-
HOCTOPOHHEro OH NepexoauT K akTUBHOMY [1BYCTOPOHHEMY
B3aMMOMENCTBNI0 3a CYET COBCTBEHHBIX BOSMOXHOCTEN N0
OELEHTPaNM30BaHHOMY MPOM3BOACTBY SNEKTPOSHEPrUN
W o ynpaenexuio cnpocoM (demand response). Hosbie
TEXHONOrMYeCKNe BO3MOXHOCTM NOTPebuTens noanepxun-
BAlOTCS HOBOW MH(OPMALWOHHOM CPeaon, NO3BONSHOLLEN
aBTOMATWU3MPOBATb CHOP [aHHbIX O Harpyske, a Ha 6ase
aBTOMATMYECKMX, B TOM YMCNE WCMOMb3YKLINX WCKYC-
CTBEHHbIA WHTENNEKT, CUCTEM YNPaBNEHNS — OMNEepaTUBHO
MPUHAMATDL PELLEHNS O 86 U3MEHEHUM C YYETOM TEKYLLEN
banaHCcoOBOW CUTYaLUM B SHEPrOCMCTEME U LIEHOBOW CUTY-
alum Ha pbIHKe.

CneqyloLMM IAroM B 3TOM HanpaBNieHun SBNAeTca pas-
paboTKa TEXHOMOTWA BUPTYaNbHbIX SNEKTPOCTAHLMIA U
arperaTopoB Cnpoca, KoTopble 06ecneyuBaioT LieHTpa-
NM30BaHHOE YNpaBneHWe pexuMamit rpynn UCTOYHMKOB
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[MPOrHO3 PA3BUTWSA SHEPTETUKI MPA 1 POCCIN 2019

pacnpefeneHHon reHepauuy Unn ynpasngeMblx Harpy3ok
noTpebuTenen pasHoro Tuna. B HacTosLlee BPEMS peanu-
3yeTCs LEeMbl P NPOEKTOB N0 anpobauuu TeXHONorui
BMPTYanbHOr0 arperupoBaHWs No pecypcaM pacnpefe-
JIEHHOWN FeHepaLun v yNpaBiseMoro cnpoca. B psae ctpaH
W PbIHKOB KaX[blit M3 3TUX PECYPCOB YXe CTaj 3aMeTHOM
cocTaBnstoLleit 6anaHca aHEpProcucTeMbl. Tak, B pamkax
ayKLMOHOB MOLLHOCTK B nyne PJM?? B TeueHne Bamxanimx

4 neT [OnonHUTENbHBIA NPUPOCT MOLHOCTK Ha 50-80 %
0becneynBaeTcs pecypcami ynpasneHis Cnpocom.

IHTEHCMBHOE pa3BUTWE PACNpefeeHHbIX LEHTPOB reHe-
paunu 1 aKTuBHOro notpebnexus notpebyer M3MeHeHus
CTPYKTYPbl W pexuMoB paboTbl pacnpefenuTenbHon, a ¢
HapacTaHnem 06beMOB «HOBOW 3HEPreTUKM» — 1 OCHOBHO
9NeKTPUYeckon cetn. KnioyesbiMW TpeBOBaHWSMM 30eCh

/13MeHeHMe TeXHONOrNYeCcKoi NapaanrMbl SHEProcHaBXeH!s ByeT CONPOBOXAATLCH W KAYECTBEHHBIM N3MEHEHIEM Pbl-
HOYHOW cpefbl. HoBble TeXHONOMMK PacnpeaeneHHoro NponN3BOACTBa, YNPaBAIeMoro NoTpebeHns, BUPTYanbHoro arpe-
rMPOBaHIS PECYPCOB CO3AAT MPUHLMMNANBHO HOBbIE YCOBUS AN PasBUTUS BbICOKOKOHKYPEHTHOTO PO3HIYHOIO PhIHKa,
NMOCTPOEHHOrO Ha Ha3e BblCOKOABTOMATU3MPOBAHHbIX NOKANbHbIX TOProBbIX MNOLLIAAOK MO TOProBMe 3NeKTPOSHEPruen,
CUCTEMHbIMU 11 HONee KOMMNEKCHbIMY, SHEProMHMOPMALMOHHBIMI yeayramu. OCHOBHbIMW Y4aCTHUKAMM TaKoro pbiHKa
CTAHOBATCA MPOCHIOMEpbI 11 BUPTYalbHble arperatopbl PECYPCOB, COCTABAALLME BCe 60M1ee MOLLHY KOHKYPEHLMIO Tpa-

OMLMOHHOM CUCTEMHON reHepaLnn.

PasBnTMe MPUHLMNWANIbHO HOBbIX MAaTEXHbIX TEXHONOTNN [HaanMep, 6J'IOK‘JE‘I71H-D8LLIBHMFI N aBTOMATUYEeCKNEe «yMHble
KOHTPaKTbl», MO3BONAIOLLIME 3aK/NHO4aTb MHOXECTBO CAENOK C MUHUMASIbHBbIMWU TPAH3aKLMOHHBbIMI VI3)J,8D>KK8MVI] cosfaet
OCHOBY And 060J'Iy>KVIBaHVIF| NPaKTUYECKM HEOTPAHNYEHHOrO KONMMYECTBa MENKMUX TPaH3aKLmMi MeXay OTAeNbHbIMK Y4aCT-
HKaMW Ha 3N1eKTPO3HepPreTn4ecKmx pbiHKax, B TOM Yicne npoBoanMbIX B aBTOMATU4ECKOM pexunme.

[MaBHbIM PE3YNETATOM BCEX STUX N3MEHEHWIT 9BASeTCs hopMUpoBaHne 6a30BbIx YCI0BUN AN 3OMEKTUBHON KOHKYPEHLIMY:
nosiBneHne BoNbLLIONO YNCNa Y4ACTHUKOB, KaX/blit M3 KOTOPbIX HE 0BNafaeT PhIHOYHON BNACTbIO, @ Takxe CBOBOMHbIN A0-
CTYN Ha PbIHKM 1 BbIXOA, C HYX. [Tpy 3TOM 3a CYeT pacnpeeneHHbIX TOProBbIX MNOLAA0K KOHKYPEHLWS Y4aCTHKOB A0M0N-
HSETCS KOHKYPEHLMeN PbIHKOB, Ha KaX/0M 13 KOTOPbIX CO3AaTCs YCNOBUS Ans GOPMUPOBAHIS KNacchieckoro banaHca
ANaCTUYHbIX KPUBbIX MPEANOXeH!a 1 (4T MpaKTUYecKm OTCYTCTBYET ceityac) cnpoca.

MopobHoe hyHnaMeHTanbHoe U3MEHEHWE BCEl NapaamrMbl 3NEKTPOCHABXEHUS NO3BONSET YCTPAHUTb KOHDAMKTBI MeX.y
HOBOW 3HEPreTUKON 1 CYLLECTBYIOLLIEN TEXHONOTMYECKON U PbIHOYHOW CPefoi:

¢ B 3N1EKTPOo3HepreTnke co30atoTca HoBble BO3MOXHOCTW )19 BbIpaBHUBAHUA 3arpy3Kn 1 H0nee MHTEHCKUBHOIO UCMONb-
30BaHNA aKTNBOB B3aMeEH NX NMOCTOAHHOIO 3KCTEHCMBHOIO Pa3BUTIg, YTO MO3BOIAET CHU3UTD H806XO}J,VIMYKJ YCTaHOB-
JIEHHYI0 MOLLHOCTb reHepaunn 1 gaeT 3KOHOMUIKO KanuTasibHbIX 1 OnepaLoHHbIX 3aTpar;

¢ 4epes HoBble PbIHOYHbIE KOHKYPEHTHbIE MeXaHW3Mbl 3Ta 3KOHOMIA [0/DKHA TPAHCIMPOBATLCA B CHMXKEHNE CTOMMO-
CTn GHGDFOCH86>K9HI/IFI r|0Tpe6|/|Tenel7|, 06ecneynBas 3KOHOMIIO B X CYeTax;

¢ 33 CYeT HOBbIX afanTUBHbLIX BOSMOXHOCTEA 3HEPrOCUCTEMbI 3Ta 3KOHOMMUS 6y,D,8T [0MNoNHeHa CHWXeHneM noTepb
n0Tp96|/|Tenel7| 113-3a HU3KOW HaleXXHOCTM U HEeHaAeXaLlero kayecTea NocTaBoK 3/1eKTPO3HEPI K 1 obLen onTuMun-

3alun paboTbl ceTel:

¢ 3KOHOMWS 3aTpaT I'IOTDe6VIT8J'IeI7I Ha SHGDI'OCHaﬁ)KeHVIe BeJeT K poCTy nX KOHKypBHTOCI’IOCOﬁHOCTVI W Aaet Mynbtunan-

KaTUBHbIN 3QDEKT Ha YPOBHE BCEW SKOHOMUKM.

22 Base Residual Auction Results PJM (2012-2014).
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CTAHOBATCS: TMOKOCTb U ONEPATUBHOCTb U3MEBHEHIS Pexit-
MOB pPaboTbl, PaCLLMPEHNE TEXHUYECKNX BO3MOXHOCTEN No
aflanTUBHOCTW CETU K U3MEHEHMI0 COCTaBa reHepupyHLLmX
NCTOYHMKOB M NoTpedutenei. IMeHHo aTu TpeboBaHus 3a-
KNnafblBalOTCA Npy paspaboTKe HalLMOHaNbHbIX CTpaTeruii

C030aHNsg «yMHbIX ceTeit» (Smart Grid). Peanusaums aTux
cTpaternit Ha ropusoHte 2030-2035 rr. cO30aCT HOBbIM
TUN  WHOPACTPYKTYPbl 3HEProcHabXeHus, anekBaTHbIN
NOSBNAOLLEACS HOBOW SHEPreTUKE M 3anpocaM aKTUBHbIX
notpebutene.




[MPOrHO3 PA3BUTWSA SHEPTETUKI MPA 1 POCCIN 2019

1. [leueHTpanusauus

PETUI BaXHEWLLMI ApanBep «JHepronepexoda» - ae- + pacnpepeneHHyio resepauuio (Distributed Generation);
LieHTpann3aLms, 3aKNo4aloLLascs B pasBuTmM pacnpe-

. + ynpaeneHue cnpocoM (Demand Response);
[1eNeHHOI 3HepreTuku. Hoeble peLleHus B 06nacTit npo-

W3BOACTBA M XPAHEHUS 3/IEKTPO3HEPrin C OAHOBPEMEHHbIM ¢ ynpaBrigHne 3Hepro3GdeKTUBHOCTbIO;

Pa3BMUT/EM YMHbIX CETeil 03BONSIOT MOAKIIONETH K CUcTeMe o MUKpOrpULI:

BCE 60NblLLEe pacnpeneneHHbIX YCTPOMCTB, OTAAIOLLMX ANeK-

TPO3Hepruio B ceTb. ba3oBoe CBOICTBO BCEX ITUX TEXHO- ¢ pacrnpefenentbie CUCTEMbI XPaHEHUS 371EKTPO3HEP-
noruiA - BNn3ocTb K NOTpebuTento sHeprun. K TexHonoruam Tvn;

PACNpeneneHHon 3HepreTuku [paCﬂDeﬂeﬂeHHle 3Hepro- . 3ﬂeKTp0M06l/|ﬂl/|.

pecypcos, Distributed Energy Resources, DER) B MMpOBOI
NPaKTUKe? TPaaNLMOHHO OTHOCAT:

PucyHok 1.27 -
Pacnpenencras |l TexHonorun T3C
g MasyTt yronb [lnzenb a3 rmy
YnpasneHue = —
CNpocoM = Otxonb! i _
§ Omxomsl LBK | nepepator la3bl yepHoit = CbpocHas 36bITOYHOE MHr
= HepTuvrasa ~ METanAypruu TENNOTa [aBneHne
@
JHepro-
3 HEKTUBHOCTL Canbno
ConHue Betep [mopo buoras Bbuomacca NEpPEeToKOB BO
BHELLHIOI0 CETb
Hakonutenu <25%
. Kpynxas (6onee 100 MBT) rTTy
S Cpenwss (25-100 MBr)
3nexTpoMoBUIM é Manag (15-25 MB) PeXUMHBIiT hakTop
Mukpo (mo 15 MBr)
;s‘r 30Ha LigHTPaNn30BaHHOr0 3NeKTPOCHaBXEeHMS
Mukporpugel | —— @ T3, (CHP) 3
S | 30Ha eUeHTPanu30BaHHOr0 3NeKTPOCHAGXEHI]

WcTounnkm: Bloomberg New Energy Finance Note: Estimated pre-tax retail prices, IEA/OECD Global EV Market Outlook 2017.

23 Cwm., Hanpumep, Navigant Research. Global DER Deployment Forecast Database,
4Q2017.
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Pacnpenenexnas redepauus (PI) - 910 COBOKYMHOCTb 3/1EKTPOCTAHLIAA,PACNIONOXEHHBIX BU3KO K MECTy noTpetneHus
SHEprmM N NOMOKIOYEHHbIX MO0 HEMOCPEACTBEHHO K NOTPEBUTENIO, NGO K pacnpenenuTenbHOn 3NeKTPUYECKON CETH
(B cnyyae, korna noTpebuTeneit Heckonbko). TuM 1CMosb3YeMOro CTaHLMe UCTOYHMKA NePBUYHON SHepriv (TonnnBo unm
BO306HOBMAEMAs 3HEPrIS), KaK 11 NPUHALNEXHOCTb CTaHLMK K NOTPEBUTENIO, FeHepUpPYIOLLIeI AN CETeBOI KOMMaHIK, Uu
TPETbEMY LY - HE IMEKOT 3HaueHNs. B 3apybexHOI NpakTuKe eCTb TEHAEHLNS OrPaHYNBATb MOLLHOCTb 9NEKTPOCTaHLIMIA
PI" BEPXHEN NNAHKOW B 3aBMCUMOCTM OT NPUMEHIeMon TexHonorui. Hanpumep, Navigant Research ucnonb3yet rpaHuuy
B 500 KBT ang BeTpaHbIX, 1 MBT - conHevHbix, 250 KBT - ra3oTypbuHHbIX, 6 MBT - ra30nopLUHEBbIX 11 AM3E/NbHbIX 3NEKTPO-
CTaHUWA. EBponeiickuii NpoekT napTHepcTBa B pacnpeaeneHHon aHepreTike EU-DEEP ncnonb3oBan® noxoxwue rpaHuLibl:
Tennosble 9N1eKTpocTaHLMm (NapoBbie, rasoBble Typ6uHbI, NopLUHeBbIe asuratenu) - 4o 10 MBT, MUKpoTyp6uHbl - A0 500
KBT, BETpSIHble CTaHUMK - 6 MBT 1 conHeuHble - 5 MBT. Cpeau Kputepues KnaccudukaLnm BIUL0B PacnpeaeneHHom reHe-
paLvK BbINENsioT Takxe BiA Tonnuea (0T rasa 40 BTOPUYHbIX SHEPropecypcoB, HANpUMep, AOMEHHbIiA, NOMYTHbIA HeQTAHO
" KOKCOBbIiA rasbl), TEXHONMOTMIO reHepaLuu (0T MapocUNoBbIX YCTaHOBOK [0 BETPOrE@HepaTopoB), MEcTopacronoxXeHue,
L1010 NOTPEBNEeHNS SHEPTUN OCHOBHBIM («AKOPHBIM») NOTPEBUTENEM CTaHLIMM, PEXUMHBIA HaKTOP, YPOBEHb HAMPAXEHWS

MOAKNIOYEHNS K CETAM M MHOTMe Apyrve. Buabl pacnpeneneHHon aHepreT ki NpUBEAEHBI Ha puC.

PacnpeaeneHHas reHepauusa cTana kaTann3aTopoM name-
HEHUN - a UMeHHo noseneHue B 1970-1980-x rr. B CLLIA u EB-
PONe HOBbIX TEXHONOM Wi NPON3BOACTBA 3NEKTPOIHEPruN, -
ra30TyPOUHHbIX 11 Fa30MOPLUHEBbIX, OCHOBAHHbIX B NEPBYH)
oyepefb Ha MCNONb30BaHMM HOBbLIX MaTepUanoB U TEXHO-
NOrUi MPOM3BOACTBa 060PYA0BaHMS, NO3BOMUNO MPEOLO-
neTb aencTene apdekta Maclitaba u caenatb YCTaHOBKM
Heb0NbLION MOLLLHOCTK OT JeCATKOB KBT oo necatkos MBT
KOHKYPEHTOCMNOCOOHbIMIA C KPYMHbIMM YCTaHOBKAMW. 370
Cpasy NpuBeno K pOCTy BBOAOB PacnpeneNieHHON reHepa-
LW, NpK 3TOM CPeAHerofoBble TEMMbl 88 pocTa 3aMeTHO
npeBbillany CPefHEerofoBble TeMnbl pPocTa NoTpedbneHus
3NEKTPO3HEpruK, T0 ecTb PacLUMPEHUe pacnpeaeneHHo

24 EU-DEEP (EUropean Distributed EnErgy Partnership) - esponeiickuit npoekT, 06b-
eAMHABLUMIA 42 napTHepa u3 6 cTpaH, Lenblo KOTOPoro Bbina WMpoKoMacluTabHas uHTe-
rpauvs pacnpefeneHHbIX SHepropecypcos B EBpone.

reHepaLuu W0 HaMHOTo BbICTpee, YeM Pa3BUTHE BCEI MU-
POBOII reHepaLui.

K 2026 r. Navigant Research nporHosupyer BBO[ B Tp1 pa3a
bonbluero 06beMa pacnpeaeneHHON reHepupyHoLLLen MOLL-
HOCTM, YeM LieHTpann3oBaHHoi reqepalim (puc. 1.28). A no
oueHkam Bloomberg New Energy Finance, B Takux cTpa-
Hax, Kak [epmaHug unu bpasunug, Kk 2040 r. nong pacnpe-
LENEHHO reHepauny B 06LLen YyCTaHOBNEHHOW MOLLIHOCTH
3HEprocucTem MoXert npesbicuTb 30 %, a B ABCTpanun OHa
AOCTUTHeT 45 %.

PucyHok 1.28 - MporHo3 BBofa HOBbIX MOLLHOCTE
LeHTPanM30BaHHOM W pacnpeaeneHHoli reHepauuu
3/1eKTPO3HEprum B Mupe, MBT
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YnpaBieHue cnpocoM - U3MeHEHWe NOTPEBIEHNS SNEKTPOSHEPTN 1 MOLLIHOCTU KOHEYHbIMU NOTPebUTENIMU OTHOCUTEb-
HO VX HOPMaNbHOTO NPOGUIS HArpy3KM B CBASK C MSMEHEHWEM LIEH Ha SNIEKTPOSHEPTM [Nl COKPaLLeHUs 0BLLecncTeM-
HbIX 3aTpaT B 0OMEH Ha CTUMYNUPYIOLLIE BbiNiaThl OT 3HEPropbiHKa®. [1Ns HACTOALLLEro UCCNenoBaHNS UMEET 3HauYeHue,
YTO YNpaB/eHne CNPOCOM MO3BOMSET YMEHbLUMTbL BEIMYMHBI MUKOBbIX HArpy30K B 3HEPrOCUCTEME 1, COOTBETCTBEHHO, MO-
TPEBHOCTU CUCTEMbI B YCTAHOB/EHHOW MOLLIHOCTY 31EKTPOCTaHLMA Kak B KPaTKOCPOYHOiA (CyTKM, Hedens), Tak v cpea-
HecpouHoit (1 rof) v aonrocpoyHoit (Hanpumep, Npu NPOBEAEHNM A0NrOCPOYHOr0 0TEGOpa MOLLHOCTM Ha 4 rofa Bnepen)
nepcnekTuee. Knaccnyecknm npumepom aensetcs Havatas B 1970-x rr. B CLUA «[lporpamMma no paumoHanusaumn cnpo-
ca» (Demand Management), HanpaBneHHas Ha cHepexeHne aNeKTPOSHEPrik 3a CYET CTUMYNMPOBaHUG NoTpeduTenei K
COKpaLLEeHno 0bbeMa 3HepronoTpebneHns B NKOBbIE MEpUo/bl CNPOCca UK CMELLEHNS BPEMEHW 3HEpPronoTpebneHus
Ha BHEMUKOBbIE MEPKofbl CNPoca. YXe Cenyac Pecypehbl yNpaeieHus CnipocoM akTMBHO COMEPHNYAIOT Ha KOHKYPEHTHbIX
DPbIHKaX C NPenn0XeHeM HOBOI reHepupytoLLLEer MoLLHOCTK. Mo oueHkam Navigant Research, BENMYMHa MOLLIHOCTH, BKIHO-
YEHHOW B NpOrpamMMmbl ynpaenieHns cnpocoM, BolpacTet ¢ 39 BT B 2016 1. no 144 BT k 2025 T.

Mwukporpug, - 06befHEHHas 3HeprocucTeMa, COCTOALLLAS 13 pacnpeneneHHbIX SHEPrOPeCcyPCOB W HECKONbKNX 3NEKTPH-
YeCcKUX Harpysok (notpebuteneit), pabotaioLLasn Kak eauHblil yNpaBnseMblit 06bEKT B Napasnesb C CyLIeCTBYIOLLENH neK-

TPUYECKOW CETHIO UMK B OCTPOBHOM PEXMME?.

PacnpefeneHHble CUCTEMbl XpaHeHUs 3/1eKTPO3Heprun (HakonuTenn) - aTo COBOKYMHOCTb CUCTEM XPaHEeHWs, YCTaHOB-
NEHHbIX Y KOHEYHbIX NoTpe6uTeneil 1 Ha 06bekTax pacnpeaenuTenbHon CeTu. Hakonutenu npoMbILLNEHHOr0 MacluTaba
(Hanpumep, raPOaKKYMyNMPYIOLLNE SNEKTPOCTaHLMM) He OTHOCATCS K pacnpeneneHHbIM CUCTEMaM XpaHeHMS.

INeKTPOMOBUNN PACCMATPMBAKOTCS B KAYECTBE O[HOIO W3 BMIOB PaCMpeneneHHbIX S3HepropecypcoB, NOCKOMbKY UrpatT
PO/b He TONbKO NOTPeBUTeNei SHepriu, HO 1 pacnpeaeneHHbIX HakonuTenei (TexHonorus vehicle-to-grid).

OCHOBHOE NOCNeACTBUS PA3BMTUS PACMPeNeNeHHON SHep-
FETUKN - U3MEHEHNE CTPYKTYPbl CaMOro SHepreTMyecko-
r0 CeKTopa: MeHeTC COOTHOLLEHME LieHTpPan130BaHHOM
W [eLeHTPann30BaHHOIA YacTeit sHeprocucTeM («nnockas
3HepreTukax). bnarogaps passuTiio Manoi pacnpeaeneH-
HOW reHepaunn Hayanacb «1eMOKpaTu3aLus» 31eKTp0oa-
HepreTuku. [10 aT0ro Ha NPOTAKEHUM MHOrMX ABCATUNETUIA
apXMTEeKTypa SHeprocucTeM 0cTaBanacb B LENOM Hens-
MEHHOW. LleHTpann30BaHHbIE 3HEProcUCTeMbl YCMELLHO,
Ha[eXHO, N0 pa3yMHOI LieHe obecnevynBanu notpebutenen
aneKTposHepruei. Ho B pesynsTaTe COBEPLUEHCTBOBAHMS
TEXHONOru NoTpebuTens 0T CUTyaLuM OEeTePMUHMPOBAH-
HOFO 3MeKTPOCHAOXEHNS TOMbKO OT LI@HTPANN30BaHHO
SHEepreTUKM NpULLIEN K BO3MOXHOCTM BbI6OPa U3 LIMPOKOro
CnekTpa anbTepHaTMBHbBIX PELLEHWA, KOTOPbIE NO3BONSIT
NCcnoNb30BaTb MX B ONTMMa/bHOW MPONOPLNK, UCXOAS U3
WHAMBMOYaNbHbIX NPUOPUTETOB CTOUMOCTH, HAAEXHOCTH U
Ka4yeCcTBa 3HEProcHabXeHns.

25 Siano P. Demand response and smart grids—A survey. / Renewable and Sustainable
Energy Reviews, Volume 30, February 2014.

26 Yoldasa Y. et al. Enhancing smart grid with microgrids: Challenges and opportunities.
/ Renewable and Sustainable Energy Reviews, Volume 72, May 2017.

MosiBNEHMe MHOXECTBA HOBbIX HEBOMbLUMX FeHepaTopoB
YCNOXHMNO NPOLECCHI X MHTErpaLn B eANHYI0 SHEProcH-
CTeMy, NPOLIECChl YNPaBNeHns 1 perynnposanus?. Motpe-
H0OBaNUCh HOBbIE TEXHONOTUM TMOKOrO MOCTPOEBHNS CeTel
W MHTENNEKTYaNnbHOro ynpaBieHus UMK, KOTOPble MO3Xe
nonyuunu obuiee HasBaHue Smart Grid?. MoTpebutenn
9NeKTPOSHEprM HauuMHaeT UrpaTb BCE BONMbLUYO PONb B
9HeprocucTeme, 0CBanNBas HoBble PONK - FreHepaTopa u Ha-
KONMTeNns anekTpo3Hepriu. Pesko yeennyusaetcd coboaa
noTpebuTenbCKoro Bbibopa. B TO e BpeMs, 0TKPbIBAOTCS
LUMPOKME BO3BMOXHOCTM 119 YNPABNEHNS CNPOCOM, 3HEPTO-
9O hEKTMBHOCTbIO Kak Ha YPOBHE KOHKPETHOr0 J0MOX0381A-
CTBA, TaK M Ha YPOBHE 3KOHOMUKM B LIENOM.

[Ing peanusauuu 3TUX BO3MOXHOCTE rocynapcTBa Me-
HSIIOT MOJIENM PbIHKOB 3NMEKTPUYECKOI SHEPTUN 1 MOLLIHO-
CTU B CTOPOHY WX nubepanusaunu. Passutne TeXHOMOruii
pacnpeaeneHHbIX 3HepropecypcoB 1 NPOHUKHOBEHUE WX B

27 Integration of Distributed Energy Resources in Power Systems: Implementation,
Operation, and Control. / Edited by Toshihisa Funabashi. - Elsevier Inc., 2016. - 313 p.

28 Byxronbl 5.M. Smart Grids - 0CHOBbI M TeXHONOTMI 3HEprocucTem Byayuiero / B.M.
Byxronbu, 3.A. CTbIYMHCKY; nep. ¢ aHrn. - M.: 3patensckuit fom M3W, 2017. - 461 c.
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3HeprocucTeMy nobyxnalT npaBUTeNbCTBa aKTUBHO 06-
CYX[aTb NOAXOMbl K N3MEHEHMI0 CUCTEMbI UX TapuduKa-
LK. MoXHO 6e3 npeyBennyeHns ckasaTb, 4To C pasBuTieM
pacnpefeneHHol aHepreTuku GopMupyeTcs Heobxoanmas
0CHOBA ANS BbICTPaUBAHNS NOAMMHHO KOHKYPEHTHON cpe-
[ibl Ha PO3HWUYHOM YPOBHe.

Takum 0bpasoM, pacnpefeneHHas SHepreTuka yxe cra-
Na BAXHEWLINUM 31eMeHTOM rnobanbHOM TpaHchopmaLmum
3HeprocucTem no Bcemy Mupy (puc. 1.29), u 9T1 npoueccsl
TONbKO YCUNNBAKOTCA.

PucyHok 1.29 - MporHo3 BBo/ia HOBbIX MOLLHOCTEN LIEHTPaNN30BaHHOM U pacnpefeneHHo reHepaLmum aNeKTPosHeprum B

mupe, MBT
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JHEPTOMEPEXOA: MOCNEACTBUA

YcuneHnne MeXTOMIMBHON KOHKYpPEeHLK1N BO BCeX CeKTopax

OHKYPEHLMS MeX[y OTAeNbHbIMW BUOAAMMU TOMNAMBA CO-
NyTCTBOBaNa BCEMY Pa3BMTUIO aHTPOMOrEHHOW aHepre-
TUKI B NOC/IEOHME NONTOpa CTONeTUs, NPy 3TOM B3aUMO-

3aMEHSIEMOCTb SHEPIrOPECYPCOB CYLLIECTBEHHO pasNnyanach

Mo cekTopaM notpebnexus. Passutue TexHonornin B XX Beke

CO30ano0 psia YHWUKaNbHbIX NPUMEHEHU OTAENbHbIX 3Hepro-

PECYPCOB, B KOTOPbIX MPaKTUYECKKM OTCYTCTBOBaNa AOCTYM-

Hasl KOHKYPEHTOCNoco6Has 3aMeHa - HanpuMep, B CeKTopax

1CNOMb30BaHNA HEDTAHbIX MOTOPHbIX TOMIUB B MOOWILHON

3HepreTuke, He(TENPOLYKTOB M rasa B XMMUYECKOW MNpo-

MbILLNEHHOCTM W Tak Aanee. OgHaKo 3Hepronepexos 1 pas-

BMTME BCEr0 KOMMNEKca COMyTCTBYIOLLIMX eMY TEXHOMOr A pa-

ANKANbHO MEHSET 3Ty CUCTEMY, OTKPbIBAs /1 KOHKYPEHLIMM

NPEeX[e HenoCTYNHbIE CErMEHTbI.

B TPaHCMOPTHOM CEKTOpE, A€ A0 CUX Nop JOMUHUPOBANK
NCKNIOUNTENBbHO HeTEeNnpoaYyKTbI, CTDEMUTENbHO UAET NPo-
Liecc 3neKTpuduKaLmMmu - UCNoNb30BaHNe aNeKTPOMOobKe
PACTeT 9KCNOHeHLMaNnbHO Ha hOHe pafyuKanbHOro cokpa-
LLIEHNS MX CTOMMOCTU. [pK 3TOM yXe CerofiHg BO MHOTNX
CTpaHax CyLIecTBYeT MOAAEPXKA Ha rocyaapCTBEHHOM
YPOBHE pPasBuUTIS 3NeKTPOMOGUNEN, X BNafenbLies cybcu-
[VPYIOT HanpsIMYI0 W HANOrOBbIMM JbrOTaMMU.

PacTeT 1CNoONb30BaHNE aBTOMOBUNEN Ha TOMMBHbIX 3Ne-
MEHTaX, OCHOBOW KOTOPbLIX SBASIETCS BOAOPOA WM BO-

[0poAcoaepXaLine Tonamea. MpupoaHblii ras (komnpu-
MUPOBAHHbIA, CXaTblid, CMHTETUYECKOE XWAKOE TOMMBO,
nosly4aemoe 13 rasa) UMeeT noka HeboMbLLON BEC B TPaHC-
NOPTHOM CEKTOpe, 0AHAKO ero [0 NOCTOSHHO YBENNYNBA-
eTcs. AKTMBHO NPOABUraeTCs U UCMONb30BaHNe bruotonam-
Ba, 0c06eHHO B CeBepHOM 1 HDXHOI AMepuke.

Takum 06pasom, HTI nocTeneHHo paspywaeT MOHOMOMNIO
HedTeNpPOOYKTOB Ha TPaHCMOPTe, 3aMellast WX ApyruMu
Pa3HO06pa3HbIMM UCTOYHUKAMK, KOTOPble 06ecneynBaloT
O[IHOBPEMEHHO W [pYrue CekTopa noTpebneHus, TeM ca-
MbIM CB$I3bIBast BCHO SHEPTETUKY eMHbIMI YCNOBUIMMU KOH-
KypeHLuu. XoTa HedTb ByaeT No-npexHeMy NOMUHAPOBATbL
B TPAHCNOPTHOM cekTope a0 2040 1., B NpUpPOCTE ero notpe-
bneHns HedTenpooyKTbl 6yayT CYLIECTBEHHO OrpaHuyeHbl
anbTepHaTUBHbIMK 3HEPropecypcamu, YTo cenaer cnpoc
Ha XWKue Bubl TONNKUBa 6ONEE 3N1aCTUYHBIM MO LigHe.

B NPOMbILUNEHHOCTY COXPAHSIOLLMACA TPEH/ B NOMb3Y He-
3HEProeMKMx NPoLLEeCcCOoB, KOTOPbIA ABASETCS Pe3yNbTaToM
MHOrONETHUX WHBECTULMIA B 3HEPro3GdEKTUBHOCTb Mpo-
MbILLIIEHHOr0 06OPYA0BAHMS W NPOLECCOB, @ TakXe CABUT
K NPOM3BOACTBY MEHEEe 3HeproeMKoN NpoayKLWUM CHUXa-
10T POnb 3TOr0 CEKTOpa B MUPOBOM 3HEPronoTpebneHuu.
CTpyKTypa NpOMbILLNEHHOTO 3HepronoTpe6neHns B LienoM
[10BONbHO ANBEPCUPULMPOBAHA, XOTS U COXPAHSETCS BbiCO-
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Kas 3aBUCHUMOCTb OT/AE/bHbIX TEXHONOMMYECKMX NPOLLECCoB
OT onpefeneHHoro sHeproHocuTens. Mpy aToM NpakTuye-
CKI BO BCEX OTPaCchsX BCe akTUBHEE WUCMOMb3YeTcs aNeK-
TPOSHEPrus - Haubonee YHUBEPCanbHbI SHEProHOCUTENb,
KOTOPbIA MOCNEeA0BaTeNbHO HAPALLMBAET CBOK 070 U
3aMeLLaeT BCE 0CTaNbHbIe BWAbI TOMAMBA B CUNY NPOCTO-
Tbl M YA0BCTBA UCMONb30BAHNS. IMEHHO Yepes 3/1eKTpos-
HepreTMKy MeXTOMNMBHAS KOHKYPEHLMS YCUIUBAEeT CBOU
Mo3nLMK B NPOMbILLNEHHOCTY N CHUAXAET 3KCK/H3UBHOCTb
OT/IeNbHbIX 3HEProHOCKUTENEil B ONpeaeneHHbIX TeXHONOMn-
YecKux npoLeccax.

B 6bITOBOM M KOMMEPYECKOM CEKTOpaXx, Kak 11 B NPOMbiLL-
NEHHOCTH, OCHOBHOM TPEH[ YCUNEHIUS MEXTOMNNNBHON KOH-
KYpEeHUMM MOET 3a CYET PacLUMPEHUs MPUMEHEHNS 3MeK-
TPOSHEPriv ANg BCEX NPOLECCOB, MOCKOMbKY noTpe6utent
NPeAnoYNTaoT UMETh ONH Haubonee ya0BHbIA UCTOYHUK
3HEPTUM ANS BCEX HYX[. [0TPeBneHne 31eKTPOSHEPrun B
[1aHHOM CEKTOPE PaCTeT BbICOKMMIA TEMMNaMm 3@ CYeT Bbl-
TECHEHUS [PYrUX WCTOYHMKOB. AKTMBHO YBENMYMBAETCH
TaKXe MCMo/b30BaHe BO3OBHOBNSEMbIX UCTOYHMKOB - B
nepsyio o4yepenb (HOTO3NEMEHTOB W TEMIOBbIX HACOCOB
(B3aMeH [1pOB 1 OTXO[0B, TPAAULIMOHHO 06ECMEYNBAIOLLINX
HYX/bl OTOMMGHUS W MULIENPUrOTOBNEGHUS B Pa3BUBAI0-
LIMXCS CTpaHax).

AMEHHO ObITOBOI M KOMMEPYECKU CekTopa Haubonee
aKTWBHbI B MCMONb30BAHNN [ELEHTPANN30BaHHbIX UCTOY-
HUKOB 3NEKTPO3HEPrin 1 Tenna. Pa3mellas aTu yCTaHOB-
KW NpsMo y cebs, noTpebutenn MoryT aobutbest Ypessbl-
YaiHo 3adPeKTUBHOrO MCNoNb30BaHUa Tonnuea - A0 90%
0T NOTEHLMaNbHOW SHeprun. MHOTUe W3 3TUX TEXHOMOT WA
No3BONSIKOT BRafenbly He TONbko obecneymsatb cebs
3N1eKTPO3HEPrUel, ropsyen BOLOK W TEMNOM, HO U Npoaa-
BaTb U3NNLLIKM 3NEKTPOSHEPruM B CETb. PasBUTUE «yYMHbIX
CeTen» M HaKonNuUTenenm 31eKTPOSHEPTMN B COCTOSHWW B
nepcnekTMBe NpuAaTth AONONHUTENbHbIA UMNYNLC Pa3Bu-
TMI0 B3 B 1aHHOM CEKTOpe.

3nekTposHepreTuka, KpynHenLwnin u3 CexTopos notpebne-
HUS, SBNSETCS OCHOBHBIM MONMEM KOHKYPEHLMU NpakTuye-
CKU BCEX WCMONMb3YEMbIX 3HEPTOHOCUTENEN U BO MHOTOM
onpenensieT AOMUHUPYIOLLMA BUA TOMINBA HA COBPEMEH-
HOM 3Tare pa3suTg 3HepreTuki. B npouecce 3nepronepe-
X0[1a IMEHHO B 3IEKTPO3HEPreTUKE NPOUCXOANT Hanbonee

Fﬂ}/6OKaﬂ [eKapboHN3aLns 1 Nepexof Ha BO30BHOBNSEMbIE
NCTOYHUKK SHEPT UK.

B nepcnekTuBe CTPyKTypa MWUPOBOr0 3HEPromno-
TpebneHns byneT CTaHOBUTLCS BCe bonee anBep-
cuduuMpoBaHHON. OCHOBHBIM []paliBepOM 3TOr0
pasBUTHS BydeT YCKOPEHHbIN POCT BA3.
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[MPOIHO3 PA3BUTUA SHEPTETUKW MUPA 1 POCCKW 2019

WHTeHcudmkauusa HTM B TpaAULMOHHOW 3HEPreTuKe

a3BUTWE TEXHONOUIA «HOBOW 3HEPTeTUKI» BYNEeT CTUMY-

nupoBaTtb HTM 1 nouck 6onee adhPeKTUBHbIX PeLLeHNl

B TPAANLMOHHOM 3HEPreTuke: MMpOBas S3HEpProcucTeMa
CTPEMUTCS K CaM0banaHCMPOBKE Yepes MEXaHN3Mbl MEXTO-
MAWBHOM KOHKYPEHLWNK, Tak YTo N0 Mepe yaeluesnexus BA3
W HakonuTenen ByayT npeanpuHUMaTbCS OrPOMHbIE YCUus
MO NOBbILIEHNO 3OOEKTUBHOCTM U 3KONOMMYHOCTW ra30B0i
W YrONbHOM FEHEPaLIN U CHKEHWIO 3aTPaT Ha NPOW3BOACTBO
NCKOMaeMbIX BUOOB TOMAMBA, YCKOPEHUIO Pa3BUTHS TEXHOMO-
rMid 1 apganTauuy Bcero TIK K HOBbIM peanusm. 3T0T Mexa-
HW3M XOpOLIO BWAEH Ha NPUMEepe HeqTSIHOrO PbiHKa: pocT
yncna anekTpomobuner Bynoer orpaHuuMBaTh POCT Cnpoca
Ha HedTb 1 BECTU K CHUXEHMIO €€ LIEH. B CBO 04epesb Hu3-
K1e LIEHbl HedTV AenatT TpaanUnoHHble [1IBC 3aMeTHO npu-
BNEKATENbHEE, YTO BEAET K 0YEPEAHOMY BUTKY MEXTOMINB-
HOW KOHKYPEHLMK 1 ctumynupyet HTTI.

Pa3BuTME TEXHOMOMUIA «HOBOW 3HEPreTuki» by-

LeT ctumynupoBaTb HTI v nouck bonee apdek-
TUBHbIX PELLEHWI B TPAANLMOHHON SHEPreTuKe.

PbIHOYHOE [aBNEHWE BbIHYXAaeT HedTerasoBble KOMNa-
HUM 3anyckaTb BHYTpU cebs CepbesHellne apantaun-
OHHble MPOLECCHl B YaCTW TEXHONOrMYECKUX VHHOBALIMNA,
HanpaBNeHHble Ha MOBbILLEHWE AOCTYMHOCTU (CHUXEHMe
ce6ecToMMoCTV NPoKU3BOACTBA) YrNEeBOAOPOAOB 1 pacium-
PEHWE MUHEpaNbHO-ChIPbEBON 6asbl. B nepByld o4yepedb
COBPEMEHHas MUpoBas HedTerasosas NPOMbILIEHHOCTb
OCYLLIECTBASIET HAYUYHO-TEXHMYECKME pa3paboTku no cne-
LyIOLLMM HanpasneHnam (cM. Tabnuy)

Bce 3TW TeXHONOrMM HaLLAK OTPaXEHNE B HaLLKUX MOAENb-
HbIX pacyeTax MporHo3a-2019 nnbo 3a CYET CHUXEHNS 3a-
TpaT Ha [06bi4y (LeH 6e3yBbITOYHOCTM), NMBO B AMHAMUKe
N3MEHEHNS 3TUX 3aTpaT (X ackanaLum), a Takxe B KOppek-
TMPOBKE BO3MOXHOCTEN NPOM3BOACTBA.
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TexHonorMyeckoe Hanpaenex1e Bnugnue
O6ecneunsaet pacLumpexue
TexHonorun nosbiienus KH Ha TPaAMUMOHHbBIX MEeCTOPOXaeHUSX (TDETUUYHbIe MeTOdbl YBeNuYeHUs HedTeoTaaum nnacra: pecypcHoi  6asbl  TPaAULMOHHOM

BbITECHEHME YINeBOOPO/ia ra3oM, MPUMEHeH!e XuMu4eckux MAB, TepMUdecKine MeTofbl BO3MCTBIA Ha nnacT)

HedTH, OOHAKO 3a CYET YBENMYEeHUs
LieH 6e3ybbITOYHOCTY NPON3BOACTBA.

Texxonoruu pasBuTHa I'J'IyﬁOKOBOJJ,HOVI D,Oﬁblql/l, B TOM YiCe C MOBUbHBIMM nnasy4ynuMu 6yp08bIMI/I YCTaHOBKaMM 1 CKBaXWUHHbIM
060pySOBaHWEM MAnO MOLLHOCTM.

PacluMpeH1e KpPUBOWM  NPeaoKeHus
W CHUXEHWe 3aTpaT Mo OTAENbHbIM
NpoeKTaM.

TexHonorun paspaboTku HedTM U rasa HU3KOMPOHWLIAEMbIX KOJEKTOPOB (COBEPLUEHCTBOBAHME CUCTEM KOMMbIOTEPHOO
MO[ENMPOBAHNS W YNpaBneHus npoueccamu bypeHns 1 rmapopaspbiea, re0noropasBeaky; YBENNYEHs YNCna «KyCToB» Ha
00HOW CKBAXWHE; CO3AaHNE MOBUNbHbIX BYPOBbIX KOMMIEKCOB; CHIXKEHWE CEBECTONMOCTM 0BCAYXMBAIOLLEH MHDPACTPYKTYPbI;
NOBbILLEHWNE AIMHHBI NaTepaneii OT 0AHON CKBAXWHbI; KOMMbIOTEPHOE MOLENMPOBAHME CETKU CKBaXMH M NpU3aboitHO 30HbI
B LIeNSX OMTMMM3auMKM CETU CKBaXMH U OnpefeneHus Hanbonee sQGeKTMBHbIX MecT ans nposeaeHns [P, yaewesnexnve
nponaHHara).

Pacwmperne  MMpPOBOI KpueoW
MPENOXEHNS B PA3fIMYHbIX €6 YacTax
33 CYeT BOBNEYEHWS B 3KCMNyaTaluio
CNaHUEeBbIX  MMeeB W [Opyrux
HWU3KONPOHMLAEMbIX QOpPMALINA.

TexHonorum pa3paboTkn CBEPXTKENbIX HE(TE! 1 KeporeHa.

PaclwmpeHne  MMPOBOW  KpWBOM
NPeLnoxXeHns B ee NpaBoil yacT,
BOB/EYEHME B aKcnnyarauuio
«3aMblKaloLLNX» PECYPCOB.

umcbposmsaumq HBdJTeI'aZiOD.OﬁbNVI [«yMHbIB MeCTOPOXAeHU», «CKBaXMHbI C UCKYCCTBEHHbIM WHTENIEKTOM», aBTOMaTU3aLmna
CuUcTeM Caavmn-npuemMKn HBd)TﬂHOI'O Cblpbﬂ].

lMosBonser ONTUMK3NPOBaTb
NPOWU3BOACTBEHHbIE Lienoyku,
YyNpoCTuTb JIOTUCTUKY NOCTaBOK,

CHU3UTb PUCKN, obecneuntb npupocT
3afacos.

B coepe noucka v pasBefky YrofbHbIX 3aMacoB BaXHYHD PoOsib I'IDVIO6DET8IOT TEXHONIOrMM KOMNbKTEPHOro MHOTOMEPHOTO
MOLeNMpoBaHng, KoTopble no3Bongtor bonee BEPHO OLIEHWBATL CTPYKTYpa 3aneraHus sanacos. Kpome Toro, Bedyrcs paﬁDTbI
N0 COBEPLUEHCTBOBAHMIO MPAMbIX MOWCKOB YroJfibHbIX NNactoB KoMMiekcaMu Ha3eMHol reodusnkn 1 atmoreoxumuu. B
cdepe [06bl4m yrng aKTUBHO BHEOPAKOTCA TEXHONOrUn MOTOYHON A06bIYM B HENPepbIBHOM 1 LMKNNYECKMX PEXMUMaX; HOBble
BWbl BbICOKOMNPOW3BOANTENBHOMO oﬁopynoBaqu [I'IDUXOJJHECKVIG KOMNNEKCbI, CUCTEMbl YNpaB/ieHWs, 3/1eKTPONpuBOabI,
TOPHOTPAHCNOPTHbIE CUCTEMbI 1 T.,El,.]; C/UCTeMbl MaTeMaTn4yeckoro MofenupoBaHWs COCTOAHUA BblpaﬁoTOK; CUCTEMDI
[OMCTaHLUMWOHHOIO 30HAMPOBAHMA W MOHUTOPWHr@ npouecca DaSpaﬁOTKVI W COCTOAHMA NNacToB; CUCTEMbl METaHo U
nbineynanexnd, npeaynpexneHns u 3aluTbl; DOﬁOTVBVIpOBaHHbIB KOMMNNEKCbI.

Peanusaums aTUX  TEXHONOruit
Nn03BONUT 06ECNeYUTb [0ATOCPOYHYIO
pecypcHyto 6asy [onq  yroabHow
oTpacnu.

TexHonoru npowssoacTBa W TpaHcnoptuposku CMI (coBeplueHcTBOBaHMe 060pynoBaHMa no npowussoactey CII
pasBUTUE TEXHONOrMiA ManoToHHaxHoro CII; nnaeydyue 3aBogbl No npow3soacTey CII; nnaByuMe KOMMAEKCH! aBTOHOMHOMO
3HeprocHabxeHns "gas-to-power’).

Paclvpenre KpuBOM NpeanoxeHns
W CHWKEHWe 3aTpaT no OTAENbHbIM
npoeKTaMm.

MoBbiLieHNe ahGEKTUBHOCTY NPOU3BOACTBA TENNOBOI U ANEKTPUYECKO! SHEPrUM 13 UCKONAEMbIX UCTOYHIKOB (NpUMEHEeHIe
KOreHepaLMOHHbIX YCTAHOBOK; NOBbILLIEHNE SKOMOrUYECKMX XapaKTePUCTUK YrobHbIX ¥ ra30Bbix TIC, B LIENAX CHUXEeH!S 06beMa
BPEIHbIX BbIBPOCOB; NPUMEHEHHE TEXHONOM Ui TPAHCTIOPTUPOBKY 1 3aXOPOHEHMS YIMIBKUCTIOTO 1 IbIMOBbIX Fa308; NPUMEHEHME B
YrONbHOI reHepaLi NapoTyPBUHHbIX YCTAHOBOK CO CBEPXKPUTUYECKMMM 1 CYNEPKPUTAYECKUMI NapaMeTpaMi1 napa, NapoBbix
YrONbHbIX TYPGUH C BHYTPULMKNOBOW rasudukaLmeit Yris; 8 ra3oBoi reHepaLuy 1Cnob3osaHne NporpeccUBHbIX NaporasoBbix
Y Ta30TyPBUHHBIX YCTAHOBOK; PUMEHEHIE B aTOMHOI SHEPreTUKe PEaKTOPOB Ha BbICTPbIX HEATPOHaX, A3C HOBOrO NOKONEHMS
Ha 6a3e BONO-BOMAHbIX PEAKTOPOB, OCBOGHNA BPUAEPHBIX TEXHONMOMYIA, BHEAPEHHS TEXHONOMI 3aMblkaHig SAepHOro LKA
ANepHOro TONMBHOTO LMKNa ANA PeakTOPOB Ha BbICTPbIX 1 TENNOBbIX HEHTPOHAX.

CHuxeHure yOenbHbIX pacxonos
Tonnuea, NoBbllleHWe MaHeBPeHHOCTU
TEnnoBO reHepaLmu.
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BiiMsiHME Ha OCHOBHbIX CTEKX0/1epoB

Hepronepexof - CNOXHbIA 1 [Ns MHOMUX Y4aCTHUKOB q
PbIHKA BONE3HEHHbI NPOLIECC, CBA3aHHbIA C 0becle- |
HMBAHMEM MMEIOLLMXCS aKTUBOB, PACTYLLMMM pUCKa- ==l
MU OMEPTBNEHNS YXe CAeNaHHbIX OFPOMHbIX MHBECTULIMIA K 1 -
MOMPbIBOM MPUBNEKATENbHOCTI HOBbIX HA (OHE CXMUMalo- R
LLMXCS PbIHKOB W HUCXOSLLEN LIEHOBOW CNUpanit Ha 0Xuaa- ' :
HWSX CHUXEHWUS CNPOCa Ha UCKonaemoe TOMMBO, C NoTepe
rMoBanbHOro BAMGHUA PSAOM UrPOKOB (B Mepsylo ouyepefb
- CTpaHaMu-3KcropTepami yrnesoaopoaos) u, Hao6opor,

NpUo6pPeTEHNEM [OMOMHUTENbHOMO BECa MPOW3BOLUTENIMY —
W nocTaBLLMKaMK 060pynoBakug (B nepsyio oyepedb - Ku-
TaeM). O

3Hepronepexon 6yneT 03HayaTb TpaHCGOPMALWK BCErO
3HepreTMyeckoro busHeca. Pa3euTie NpocblOMEPOB U pac-
NPeneneHHon reHepaLyn NoCTaBUT MO BOMPOC CYLLECTBY-
fOLLMe MOMENM 3NEKTPO3HePreTNYeCcKMX PbIHKOB, MOSBATCS
HOBblE UTPOKW — B NEPBYK) 0YEPE[lb, B TPAHCMOPTHOM CEKTO-
pe, No Mepe ero Undbposmu3aLmm. MPOU3BOAMTENIM UCKOMae-
MOro TONNWBa NPUAETCS aaanTpOBaThCa K HOBbIM peanusm
1 IMBepCUPUMLMPOBATh CBOI BusHec. [pu 3TOM MacLITabHoe
Pa3BUTIE HOBOI 9HEPTETUKM Ha ONPeaeneHHOM 3Tane noTpe-
byeT npuxona HOBOW KaTeropui KpynHbix MHBECTOPOB C H0-
IEE HU3KOW CKIOHHOCTBH) K PUCKY, YEM B HACTOAILLIEE BPEMS,
YTO MOCTABMT BOMPOC O HEOBXOAMMOCTM BOMbLUEH NPeacka-
3yeMOCTW BO3BpaTa MHBECTULMIA. [Ing NoaaepXaHus noToka
WHBECTMUMIA BO MHOrMX cdepax byner TpeboBaTbcsl rocy-
[apCTBEHHas noaaepxka. BepoarHo, notpebyetcs passuTie
HOBbIX PbIHOYHbIX MEXaHU3MOB (BK/I0Yas LieHoo6pa3oBaHme
Ha HOBbIE BUAbI YCAYr) U MOABNEHNE HOBbIX PEryngTOPHbIX
Mep. [Ing pa3BMBAIOLLMXCS CTPAH SBHO NOTPEBYETCS LLUMPOKO-
MacLUTabHasg MexayHapoaHas Noaaepkka GUHaHCUPOBaHNS
MPOEKTOB B HOBOI 3HEpreTuke. Ha SHepreTmyeckux pbiHKax
byayT pa3BMBATLCA HOBble (DOPMbl KOHKYPEHLMY, 3TOT CeK-
TOp BCe B BonbLLen cTeneHn byaeT npuobLLaThea K «CEeTeBOK
3KOHOMMKE». ISMEHeHre NoTPeBUTENbCKUX NPEeanoyYTeHNi B
NoMb3y HW3KOYrNEPOAHbIX UCTOYHMKOB BYOET ANKTOBATH YC- -
NIOBWS MPON3BOANTENIM. HEN3BeXHO HayHyT TpaHChOpMMpPO-

BaTbCS CaMi NPOM3BOACTBEHHbIE LIEMOYKM.
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ELLie oaHa cTOpOHa aekapboHU3aLmMm - KOPNopaTBHas — TakKe HeNOCPENCTBEHHO BAMSET Ha ByayLLIee NCKONaeMbIX BIA0B
TOM/I1BA, B NEPBYI0 04epesb - yrs. Tak, HanpruMep, eBpONencKre SHepreTiecKme KoMNaHum CTpemsTcs B CBOeK Kopropa-
TWBHOW CTpaTerumn K 6esyrnepoaHbIM peLleHnsm 1 aktueaM. KoHuepH E.ON B 2016 r. Bbloenun TennoBble aNeKTpoCTaHumum
W MeXQayHapOAHY'0 TOProB/I0 SHEPropecypcaMi B OTAENbHYH0 KoMNaHuto Uniper, COCpeaoTouMBLLIMCH Ha BO306HOBSIEMON
3HepreTuke, N1eKTPOCETEBOM BU3HECE W HOBbIX NMOTPEBUTENBCKMX CEPBUCAX — PACMPENENEHHON SHEPreTuke, SHeproso-
(DEKTMBHOCTM, TEXHONOrUSX XpaHeHus sHepriv. Komnanuu Equinor (patee - Statoil) nposena pebpexautr 8 2018 1. v nepe-
CMQTpena CBOW NnaHbl, 4T06bl 0TBEYATb «LENIM GUHAHCOBO 3QMEKTUBHOM HIM3KOYrNepoaHoi cTpaterin». Komnanus EDF B
TOM Xe rofy npuHsina ctpaternto CAP-2030, KntoueBbIMM acnekTaMn KOTOPOW CTanu: YABOEHE MoLLHOCTer B3 ¢ npoane-
HMeM pecypca cyLecTBytoLLnx A3C; yCuneHne akTUBHOCTEN Ha MEeX/AYHaPOAHbIX PbIHKaX B «6e3yrnepoaHon» reHepauny,
noTpebuTenbeKix cepamcax 1 nHxuHupuHre. Enel B 2016 r. obbssuna ctpateruio Open Power, koTopast noapasymMeBaer, B
TOM YNCAe, OTKPbITUE MUPY HOBbIX SHEPTETUYECKMX TeXHONMOTWiA (B YacTHOCTY, BI3 1 MHTENNEKTYanbHbIX CeTeit), 0TKpbITHE
HOBbIX MyTel ynpaBneHns sHeprosGGeKTMBHOCTbIO (Yepes MHTENNeKTYasbHbIA YYeT, LMdPOBM3aLIMI), @ TaKXe OTKPbITHe
HOBbIX CMOCOB0B MCMONL30BaHUS 3NEKTPO3HEPTN — Npexae Bcero, B anekTpotpaHcnopre. KomnaHng ENGIE B dbespane
2018 r. 06bsBINa O HOBOIA CTPATErnK, NOAPA3yMEBALOLLEN NOCTENEHHbINA BbIXO 3 YTOMbHOM FreHepaLmumu 1 KOHLEHTPALIN
Ha HM3KOyrnepoaHow sHepreTuke. EBponeiickas komnanus Vattenfall 06bsiBuna 0 nnaHax CBECTM K Hy/I0 BO3AENCTBNE Ha
knumat K 2050 ., YTo Noapa3yMeBaeT NoCTeneHHbI BbIBOA YronbHbIX T3C U3 noptdens KoMnaHuu.

B Teuenune 2015-2018 rr. 33 KpynHbix 6aHka nNo BCemy Mupy 06bsBUAN 06 OrpaHuyeHnsx B GUHAHCUPOBAHUM NPOEKTOB
W KOMNaHWi B cdepe A06bIM YIS WU YrONbHOM FeHepaumm — OT YaCTUYHbBIX OrPaHUYEHUIA C UCKITIOYEHNIMU 10 NONHOMO
3anpeTa Ha ydyactue B GuHaHCUpoBaHUM Mo Bcemy mupy. Cpeam Hux - Barclays, Credit Suisse, Goldman Sachs, HSBC,
Morgan Stanley. BceMupHbiii baHk B okTabpe 2018 r. aHOHCUPOBan 0Tka3 oT GUHAHCUPOBaHMS NpoekTa yronbHon TIC B
KocoBo - nocneaHero npoexTa B YrofbHOW reHepaumu B CBOEM NopTdene 1 3assun 06 0Tkase GrHaHCKMpoBaTh B byayLlem
Ntobble HeDTAHbIE NPOEKTbI. KpynHelLLne CTPax0Bble KOMMaHWI BbICTYNAKT C aHanoriyHbIMI MHALMATBAMI - Tak, B Mae
2018 1. Mex[iyHapo/aHbIi cTpaxoBLUyK Allianz 3asBun 0 NPeKpaLLeHn CTpaxoBaHKs HOBbIX YrO/bHbIX aKTUBOB 11 MOCTEMNeH-
HOM BbIxofe u3 umetolwmxest K 2040 r. Takum 06pa3oM, AeKkapboHN3aLMs CTAHOBUTCS MEMHCTPMMOM B CTPATErUsIX BEyLLMX
MEX[1yHapPOAHbIX KOMMaHMH.
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3Hepronepexor CTaBWUT Nepes YenoBeYecTBOM P PA3BUNOK, Ha KOTOPbIE NMOKa HET YeTKOro OTBETa:

+ Ha cTopoHe cnpoca 6yaeT ATV AanbHeiLee CHUKeHe SHeproeMKocTy (19 06ecneveHns CHUKEHWS Bbl-
6pocos CO,), WM Halla LMBINM33LIMS BCE XE NPeANoyTeT B Nepsylo 04epedb obecneunsaTb 3KOHOMUYe-
CKMI POCT 3a CYET YBENNYEHNS SHepronoTpebneHns?

ByneTt nv uaTh onepexaroLLias aneKTpUGUKaLMs BCeX CEKTOpOB NoTpebneHns (paau MakcuManbHo BbicTpo-
ro nepexofia Ha 6e3yrnepoHble UCTOYHNKM, KOTOPbIe MOXHO MHTErPUPOBaTh TONbKO Yepes aNeKTPOsHepre-
TUKY), B0 B JONTOCPOYHOIA NEPCMEKTIBE BOSMOXHA KOMBUMHALIMA YNCTON SNeKTPOSHeprin 1 6esyrnepop-
HbIX ra30B (HanpuMep, BOAOPOAa) B3aMeH TPaAMLIMOHHBIX UCKOMAeMblX BIAOB TOMIMBA?

C Kakoi UMEHHO CKOpOCTbK ByneT uatu pocT aonu B3, kakoea bynet cyabba 6e3yrnepoaHon aToOMHOI
SHEpreTukM (KoTopag, TeM He MeHee, BCe yallle paccMaTpuBaeTCs Kak SKONMOrMYecku Henpuemnemas) u,

COOTBETCTBEHHO, C KAKOW IMEHHO CKOPOCTbIO ByAeT UATM CHUXEHUE 10N UCKOMaeMbIX TOMMMB, @ Takxe
K/I04eBOI BONPOC: KOHEYHas LieNb IHepronepexoaa - 370 Nepexo Ha NofHOCTbI0 He3yrnepoaHyio sHepre-
TUKY Unn coveTanmne BI3 ¢ bonee apGeKTUBHBIMI TEXHONOTUAMM UCMONb30BAHMS UCKOMAeMoro Tonnmea?

KakiM 06pa3oM By[eT oCyLLeCTBASTLCS UHTErpaLms 6onbLunx 06bemoB BI3 B sHeprocucteMy u KTo (4 3a
yeil cyet) Bynet obecneynBaTb ee HagexHoCTb 1 YCTONYMBOCTL?

Kaknm [OMKHO ObITb ONTUMANbHOE COOTHOLLEHWE LIEHTPANW30BaHHOW 1 [ELeHTPanN30BaHHON YacTen
3HeprocucTem?

YT0 MMEHHO OOMKHO CTaTb OCHOBHBIM KPUTEPUEM MPUHATIS PELLEHWA - 3aaya AekapboHu3aLmm nbon
LIeHON NNBO NPUHLMN TEXHONOTMYECKOW HENTPaNbHOCTW NPU YMEPEHHbIX TpeboBaHKax No BbibpocaM, 0be-
CMEYMBAOLLIAA HILLY NS BCEX BUOOB TOMANBA W TEXHONOI I MCKKOYNTENBHO Ha 6a3e MEXTOMNIMBHON KOH-
KypeHLuu 6e3 A0noHUTENbHOMO BMELLaTenbCTBa rocy1apcre?

[ToKa OTBETbI Ha 3TW BOMPOCHI HE CHOPMYNNPOBAHLI: AMC- CTPaH Ha 3Ty HOBYIO NapagurMy (BKoYas Takix 11aepoB
KyCcCKg TONbKO Hayanacb, U MHOXECTBO 3KOHOMUYECKMX, MIUPOBOIN 3HepreTuky, kak CLUA, Poccus, ctpabl OMEK),
FeonoNMTMYECKMX U PbIHOYHBIX NOCNEACTBUIA Hepronepe- npoLecc JHepronepexoaa yXxe MAeT ¢ HapacTatLLen CKo-
X0a elle o0cTalTCs 6e3 o0TBETa. TeM He MeHee, HeB3upas POCTbIO, M UTHOPMPOBATbL Er0 HEMb34.

Ha BCE 3TN C/TIOXHOCTW M HEOAHO3HAYHYO PEaKLN0 MHOTUX




PASLE/T 2

MWP HA MEPENYTHE



CLEHAPHbIE YCNOBUS

Mo pemorpaduyeckum M MakpoO3IKOHOMWUYECKUM napa-
MeTpam [1porHo3-2019 B UenoM 0CTaeTcd MpPUMEpHO B
pamkax [lporHo3a-2016 ¢ yyeToM psaa M3MEHeHur, npo-

nsowepnwmx B 2015-2018 7. 1 OTPaXEHHbIX B CTATUCTMKE
(Mpunoxetue 1).

B kayecTBe MPOrHO3a YMCNEHHOCTM HACeNeHNs Mupa NPUHAT cpedHnid nporHos O0H?, cornacHo KOTOPOMY YNCEHHOCTb
Hacenenns kK 2040 r. gocTurHet 9,2 Mnpa Yenosek, Npu aToM Temnbl pocTa B 2015-2040 rr. 3amenartca 1 coctasar 0,9 % no
cpasHeHuto ¢ 1,3 % B 1990-2015 rr. (puc. 2.1). OCHOBHO NPUPOCT Hacenexus obecneyar HauMeHee pasBuTbie CTpaHbl Asuu
1 AdpuKu, B KOTOPbIX BOMPOC AOCTYNHOCTM SHEPrumM No-npexHeMy 0CTaeTCs HePEeLLEHHbIM.

PucyHok 2.1 - [lunamuka Hacenenns (mapa yen.) v BMMN (tpnu gonn.) no pervoram mupa 8 2015-2040 .
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Wetounnku: UH3K PAH-Ckonkoso, 00H (UN Population Division World Population Prospects: The 2017 Revision)

MpOrHo3 pocTa MUPOBON 3KOHOMWKM OCHOBAH Ha KPaTKOCPOYHbIX oLeHkax MBM Ha 5 neT 1 CoBCTBEHHbIX A0NTOCPOYHBIX
oueHkax o 2040 r. B nporHosupyemoM nepuope 2015-2040 rr. Temnbl pocta MupoBoro BBIT cHusgtes oo 2,8 % no cpas-
Henmo ¢ 35 % B 1990-2015 rr,, npuyeM cpefHne TeMbl POCTa PasBUTbIX 3KOHOMUK cocTaeaT 1,6 % npotus 2.2 % B 1990-
2015 rr., pasBuBatoLLIxcs - Bcero 3,6 % npotne 5,2 % B 1990-2015 rr. CokpalleHre TeMNoB 3KOHOMIUYECKOro pocTa byaet
HabnoaaTbcs BO BCEX PerioHax Mupa, HO Hanbonee 3aMeTHbIM OHO ByeT CTpaHax passuBatoLLeics Asin (42 % npoTus
73 %). PasBuBatOLLMECS CTPaHbI MPOAOMXAT HapaLlMBaTh CBO 00 B CTPYKTYpe MMpoBoro BB, B nepsyio oyepesp 3a
CYeT cTpaH Asuu, B yactHocTi Kutas v UHomw, yei Bknan B MupoBor BB BbipacteT ¢ 17 % n 7 % B 2015 1. 0o 21 % 1 14 %
B 2040 . COOTBETCTBEHHO. TaknM 06pasoMm, K 2040 . pa3BMBatOLLMECS CTPaHbI A3ui ByayT NpoU3BOANTL NOYTU NONOBUHY
MupoBsoro BBII.

29 UN Population Division World Population Prospects: The 2017 Revision URL: https://
esa.un.org/unpd/wpp/
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KoHcepBaTUBHbIil CLLEHaPUI OMUCHIBAET NEPCMEKTUBLI MUPOBOI SHEPreTUKIA B PAMKaX TEKYLLIMX TEXHONOTUYECKIX U pery-
NATOPHbIX TPEH0B. TeXHONOMMYECKIMe PEBOMIOLLAM OTCYTCTBYIOT. [penonaraeTcs BHeAPEHUe TONbKO Tex TEXHOMOMMI, KOTO-
Pble YXXe NPOXOAST anpobaLuio B HACTOALLEE BPeMs. 110 yXe NpUMEHSEeMbIM TEXHOIOMMSM NPEanonaraeTcs nocTeneHHbIi
POCT 1X SKOHOMIUYECKOW 3DMEKTUBHOCTH, @ TAKKE NMPOLOMKEHNE CNOXUBLLMXCS TDEHLAOB CHUXEHMS SHeproemkocTy BB
CTpaH MUpa. B pasBuTbIX CTpaHax NpeanonaraloTcs YMepeHHbIe BNOXEHMUS B CO3aH1e 3e1eHOM SKOHOMUKM 663 NombIToK
MOBUNM3ALMOHHOTO YX0Aa OT 3HEPro3aBuCMMOCTH. [y 3TOM 3aTPYAHEH TPAHCGEp TeXHONOMUi B Pa3BIMBAIOLLMECS CTPaHbI
(cpennuit cpok nepenayv TEXHONOMMiA CoxpaHseTcs Ha yposHe 10-12 net).

IHHOBALIMOHHBIM CLEHApWiA OCHOBAH Ha MPEANOCHINKE 06 YCKOPEHHOM PasBUTUW HOBbIX TEXHONOMUIA U X YCKOPEHHOM
(BnBOE) TpaHChEepe OT pPasBUTLIX CTPAH K Pa3BMUBAOLLMMCS. MpK 3TOM TEXHONOTMYECKMA NPOrpece npeanonaraeTcs Bo
BCex orpacnax T3K 1 byneT BECTU K Y)KECTOUEHUID MEXTONMMBHOM KOHKYPEHLMM: NI06OMY TEXHONOrMYECKOMY NPOpPbIBY B
OJHOW 13 KOHKYPUPYIOLLX 0Tpacner bynet npoT1BONOCTaBAeH NPOPbIB B APYro. C TOUKM 3peHUs PerynpoBaHig AaHHbIN
CLeHapwit Npeanonaraet YCUneHue yxe npuHATbIX HalMOHaNbHbIX NPUOPUTETOB B NPOMBMXEHUM BV, nopaepxke anek-
TPOTPAHCNOPTa W CTUMYNMPOBAHWN 3HEProa@dEKTMBHOCTH, OHAKO TONbKO Pa3BuTble CTpaHbl U Knutal bymyT noanepxu-
BaTb NONUTUKY fIeKapbOoHW3aLMNK, OCTaNbHbIE CTPaHbI ByayT B NEPBYH 0Yepenb CHOKYCUPOBaHbI Ha bopbbe C sHepreTnye-
CKOV 6eaHOCTbIO 1 NOKanbHbIMY BbIBpPOCAMMN.

ClieHapui JHepronepexofa NpeanonaraeT B IONOHEHNE K BbICTPOMY Pa3BUTUIO 1 YAELLEBNEHIIO HOBbIX TEXHONOMMN eLLe
N MaCCMPOBAHHYIO rOCYAAPCTBEHHYIO NOAAEPXKY B BUE NPAMOI GMHAHCOBOW NOAAEPXKM, TPEBOBAHNA K NPON3BOANTE-
N9M, aMBULMO3HbIX LIENEBbIX OPUEHTMPOB 1 T.A., HANPABNEHHYK Ha SHEProcbepexeHne, BHEAPEHNE HOBbIX TEXHOMOTUN
NPOM3BOACTBA 1 NPe0bpa30BaHNs 3HEPruu 1 IPYrux Mep, HanPaBNEHHbIX Ha CHUXEHUE A0NI MCKONAeMbIX TOMNB B CUITY
BbIXOA@ NOMUTUKY 0eKapboHM3aLIMM Ha NepBbIi MaH ANng 60MbLUMHCTBA CTPaH MIUPa. B JaHHOM CLeHapuu npeanonaraeT-
€4, YTO OrpaHuYeHns no TpaHchepy TeXHOMOMMA NOSHOCTLIO He MCYE3atoT, HO TPaHChEpHbIe BOSMOXHOCTY PacLLMPAOTCS
bnarogaps nporpamMMam 6opbbbl C 3HEpPreTieckon beaHOCTbI0, MEXTOCYAaPCTBEHHbIM MHBECTULIMAM B CHINKEHME BbIOPO-
COB W APYI¥M MHULIMATMBAM. B 0TiMune OT VIHHOBALIMOHHOIO, B 3TOM CLIEHApWW NPUOPUTET BCeraa y 6e3- an HU3Koyrne-
PO/HbIX TEXHONOT WA

Tabnuua 2.1 - CueHapuu MporHosa-2019

lMNokasatenb KoHcepBaTuBHbli WNHHOBaLMOHHBIN JHepronepexoq
YucneHHoCTb Hacenenus mupa K 2040 1., Mipa yen 9,2
CpeaHerofosble TeMnbl pocTa MupoBoro BBIM 8 2015-2040 rr., % 28%
locynapCTBEHHAs 3HEprononnTHKa CoXpaHeHun TekyLLel  YCUAEHWe YXXe NPUHATBIX HallMoHanbHbIX — (DOKycUpoBKa SHepro-
rOC3HEPronoNnUTUKN. NpMOPUTETOB B NPOABUXEHMM BU3, NOAUTUKM BCEX CTPaH Ha
3/1EKTPOTPAHCNOPTa, 3HEProsdhdek- nekapboHu3aumu.

TUBHOCTW. MONNTUKY net(apﬁonsauMM
NpoBOAAT TONIbKO Pa3BUTbIEe CTPAHbI U

Kutai.
Pa3suTue TexHonorui CoxpaHeHne CKOpOCTM  YCKOPEHWe PasBUTUS 1 NOKanu3aLmmn fnobanbHas TexXHONo-
pa3BuUTUA M TpaHChepa  TEXHONOriA NPU COXPAHEHUN OFPaHu- rnyeckas KOHKYpPeHLmus
TEXHONOTNA. UeHHOro TpaHcdepa. NPUBOLUT K YCKOPEHHOMY

Pa3BUTUIO TEXHONOTUIA B HE-
CKOJIbKNX MUPOBbIX LLleHTpax
1 0becneyermnio LOCTYNHOro
ANg BCeX CTpaH TpaHcdepa.

NeToynukm: NH3N PAH, LeHTp sHepreTkin MockoBcKol Lkonbl ynpaenerus CKOTKOBO
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I'IEPB[’NHOE [IOTPEBJIEHWUE 3HEPTUW

N3MeHeHune oyweBoro 3Hepron0Tp96neHm| N 3HeproeMKoCcTn 3KOHOMUKU

WHaMMKa NOTPebneHns NepBUYHOM 3HepruM Ha

LyLly HaceneHud 1 AuHaMuka sHeproemkocTu BBl

Y CTPaH, HaxoOaLMXCS Ha pasHblX 3Tanax CBOEro
pa3sutus. Ecnu ctpadbl 03CP yxe npowwiy nuk OyLweso-
r0 3HepronoTpebneHus, To B Pa3BMBAIOLLMXCSA CTPaHax no
Mepe pocTa 61arococTosHUS SHEPronoTpebnerne Ha ayLly
HaceneHns ewle 6yaet nosbiwaTbed (puc. 2.2). AHanoruy-
HO W CKOPOCTb CHUXeHWs 3Heproemkoctn BBIT B aTgenb-
HbIX CTPaHax 3aBUCUT OT MHOMMX (aKTOPOB: W3MEHEHWS
NPOMYKTOBOI 1 0TPAcNeBoi CTPYKTypbl BB (pocT cexkTopa
YCNYr, 04EeBMAHO, 3aMETHO CHXAET S3HepProeMKoCTb), BO3-
MOXHOCTM TpaHcdepa sHeprocheperatoLLyx TEXHONOriA 1
HanMyne NHBECTULIMOHHBIX PECYPCOB AN UX UMMIEMEHTA-
umn n TA. (puc. 2.3).

PucyHok 2.2 - [lyliesoe sHepronotpebnexne no cTpaHaMm
Mo CLEeHapusm

TH.3./4en
—— CLIA

Espona

Poccua

Pa3BuB. CTpaHbl Asun

Kutait

Mup

3 M CueHapwu:

~~~~~~ —— KoHcepsaTusHblit

—_— e VHHOBALMOHHbI

——— 3Hepronepexon

1980 1990 2000 2010 2020 2030 2040

PucyHok 2.3 - 3HeproemkocTb BBI1 no ctpaHam no cleHapusam

T Ha./uen

—CLA
04 1

035 -

Espona

Poccus

03 - PassiBatoLLMeCs CTPaHb! A3uK

025 4 Kurait

Mup
02

016 CueHapwm:

01 -

KoHcepsaTvBHblil

......... VIHHOBAUNOHHbIN

005 -
3Hepronepexon

0

1992
1995 4
1998
2001 4
2004 4
2007
2010
2013
2016
2019
2022
2025
2028
2031
2034 -
2037
2040 4

NcTounnkm puc.2.21 m puc.2.22 : UH3N PAH
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[MPOrHO3 PA3BUTWSA SHEPTETUKI MPA 1 POCCIN 2019

MoTpe6bneHne nepBMYHON 3HEPriK No perunoHam Mupa

YYETOM pa3HWLbl NPeanochinoK B 3aBUCKMOCTM OT
cleHapus rnobansHoe NoTpebneHne NepBuyHoi sHep-
run K 2040 1. MoXeT yBennunTtbeq Ha 17-27 % (Mpuno-

XEHue 2). 3T0 3aMETHO HIXe, YeM B NpeablayLLiem NporHo-

3e. Tem He MeHee, K 2040 . Mupy BCe paBHO noTpebyeTcs

BonNbLLIE SHePruu, Yem CeroaHs, Ang yA0BNETBOPEHNS Cnpo-

Ca PaCTYLLero HaceneHns - HeB3upast Ha YCMeXu B SHep-

rocbepexeHnn M 3aMeTHOE TOPMOXEHWe TEMMNOB PocTa
nepsuyHoro sHepronotpebneqns (C 2 % s 2000-2016 rr. 1o
0,3-0,9 % B 2016-2040 rr. B 3aBMCMMOCTY OT cLieHapus). Ca-
MblI/l 3aMETHbIN MPUPOCT 3HEPronoTpebneHns NpuaeTcs Ha
pa3BUBAOLLIMECS CTPaHbl Asun - Ha 36-49 % B 3aBUCUMO-
CTV OT cLieHapus (puc. 2.4).

PucyHok 2.4 - ClieHapHbIi NPOrHO3 NpMPOCTOB MMPOBOIO HaceneHus, BBI u sHepronotpebnexus

MNpa Yen. TPH Jonn. MMH T H. 3.
25 - 140 - 6000 -
120 4
5000
20 -
o ]
4000
15 | 50 .
3000
I |
. 2000
1000
0

W Adpyka
m bnvxHni BocTok
tOxHas 1 LleHTpanbHas

Amepnka
m PasByBaOLLIMECS CTPaHbI

Asum
CHI
PasBuTbIe CTpaHbl Asnu

W Espona

m CeepHag Amepika

1990-2015 | 2015-2040  -1000 1990-2015 | 2015-2040 | 2015-2040 | 2015-2040
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06beMbl 3HepronoTpebnenus EBponbl 6yayT CHIXATLCS BO PucyHok 2.5 - CLieHapHbIi NpOrHO3 NOTpEe6/IeHUs NePBUYHON SHEPTUN
BCex cLeHapuayx, B CLUA 1 pasBuTbix cTpaHax Asum - sesge, 10 PEr1oHaM Mipa

KpoMme KoHCepBaTWBHOTO (rAe OHW CTarHupyoT). 3aMeTHo 12”;0;“;“” mAdpiea
3aMeannTCa NpupocT aHepronoTpedbnennsa B HXHOM 1 LIeH- 15000 | 5t BOGTOK
TpanbHoW AMepuke, bnvxHemM BocToke 1 B pa3suBatoLuxcd 1400 -
12000 4 W Pa3B/BaioLLIMECS CTPaHbI
cTpaHax Asuu B cpasHeHun ¢ nepuogom 1990-2015 rr. Yme- gy | Ao
PEeHHbIA POCT NOTPEBNEHNA NEPBUYHON SHEPTUM OXMAAeTCH 8000 rasse Cipatet fon
6000 -
B CHI. A BOT Haubonee ObicTpo aHepronotpebnerne 6yReT . 'm0 ™ ® m W m = O
pacTu Ha banxHem Boctoke (Ha 1,5-1,8 % B rog) u B Adpuke 2000 | mEspona

(Ha 1,8-21% B rop) (puc. 2.5, Tabn. 2.1). 01

t0xHas v LieHTpansHas
Avepuka
m CesepHas Avepuika

o
S KoHcepsatsHbIi
S

KoHcepBaTvBHbI
~ "
I MHHOBaU,M[JHHbWI
S

3Hepronepesxos

KoHcepsateHbIil

JHepronepeaxon

~N o
2 VHHOBALMOHHbIY
3

WcTounuk: NH3W PAH
Tabnuua 2.2 - CLeHapHbIA NPOrHO3 NOTPEBbAEHUS NEPBUYHOI SHEPruM NO PErNOHaM MUPa, MIH T H. 3.

2015 2020 2030 2040 Temnbl pocTa B 2015-2040 rr

5 g £ g 5 £ g 5 £ g

o =% < 2 =% < 2 =% < 2
CeepHast AMepuka 2687 2716 2m 2652 2530 2697 2566 2466 00% -02% -03%
CLUA 2219 2231 2196 2131 2045 2162 2032 1984 -01% -04% -04%
H0xHasa v LieHTpanbHas AMepuka 688 722 826 825 799 931 930 870 12% 12% 09%
Bpasunus 301 314 363 361 345 416 413 383 13% 13% 10%
Espona 1897 1863 1773 1716 1686 1670 1616 1552 -05% -06% -08%
EC-28 1672 1624 1510 1483 1435 1390 1352 1292 -07% -08% -10%
CHI 958 1002 1075 1056 1071 n 1100 1109 06% 05% 06%
Poccust 660 699 748 732 752 785 m 795 07% 05% 08%
Pa3BuTble cTpaHbl A3um 879 906 905 879 883 892 874 833 01% 00% -02%
finoHus 4 433 407 394 418 381 384 388 -06% -05% -05%
PasBuBatoLLmecs cTpaHbl Asuu 4862 5373 6448 6364 6139 7309 6982 6656 16 % 15% 13%
Kuraii 3019 3231 3632 3532 3383 3847 3537 3384 10% 06% 05%
WHpms 857 1046 1479 1493 1407 1888 1865 1694 32% 32% 28%
BanxHuit Boctok 795 881 1066 1053 1042 1254 1239 1163 18% 18% 15%
VpaH 243 210 34 339 330 415 410 3871 22% 21% 19 %
Adpuka 800 897 1109 1102 1074 1347 1323 1251 21% 20% 18%
Mup 13566 14360 15914 15647 15223 17218 16631 15904 10% 08% 06%
03cp 5424 5448 5352 521 5063 5222 5019 481 -02% -03% -05%
He-03CP 8142 8912 10562 10436 10160 11996 1613 11093 16% 14% 12 %

WcToynmk: NHIN PAH
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[MPOrHO3 PA3BUTWSA SHEPTETUKI MPA 1 POCCIN 2019

JHepreTuyeckme 6anaHchbl PernoHoB ByayT CTAHOBMTLCA
BCe bonee ansepcuduunpoBaHHbiMi. B ctpaHax 03CP Han-
HonbLLIMIA NPUPOCT 3HEpronoTpebneHna npuaetcd Ha BU3,
B pasBuBatoLLenca Asun Ha B3 u ras, a B KOxHoi u LieH-
TpanbHon AMepuke, CHI 1 Ha banxHeM BocToke - B OCHOB-
HOM Ha ra3. CTpaHbl AGpukn Hanbonee 3aMeTHO yBennyar

notpebnexne 6ruosHepruu (rnasHbIM 06pasoM - TpaanuLm-
OHHOW 61omacchl) (puc. 2.6). B cueHapun 3Hepronepexon
Pa3BUBAIOLLNECS CTpaHbl AGPUKM W HEKOTOpbIe rocyaap-
cTBa Hro-BocTo4Hon Asun nepeckakuBarT Yepes aTan, no
KOTOPOMY LMW BCE, CPasy B HU3KOYrnepoaHoe byayLiee.

PucyHok 2.6 - ﬂOTpEﬁﬂEHMe nepamuHoﬂ 3HEeprum no pernoHam un smuaam TonanBa no CLueHapuaM, MH T H. 3.

2000

3000 - 1000
2000

1000

CeBepHas AMepuka

|20t |
. WHH.

2040
H0xHas u LienTpanbHas
Amepuka

W Hedtb a3 yronb

WcTounmk: NHIN PAH

. | WHH.
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[
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2015 2040
Pa3sBuBalowuecs ctpatbl Asuu
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PasButble cTpaHbl Asun

[ipyrve BU3
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MoTpe6neHne nepBMYHOI 3HEpruM no BuaaM TonauBa

MUPOBOIA TOMNMBHO-3HEPreTUYECKUn BanaHc NpOJoIXKMUT
[MBepcudULMPOBaTLES (puc. 2.7), NpU 9TOM BO BCEX CLe-
Hapuax CTaHOBUTCS 3aMETHO Hayano 4-ro aHepronepexoaa,
0[HAKO PasNNYaeTCs CKOPOCTb Br0 HACTYMNEHNS.

C TOYKM 3DEHWS CTPYKTYPbl 3HEPronoTpebneHus no Bu-
aam tonnuea, 4o 2040 r. HaubonbLLUWA NPUPOCT NpMAeTC
Ha HBW3, a camoe Cepbe3HOe COKpalleHWe - Ha Yrofb
(puc. 2.8).

PucyHok 2.7 - [InHamuka 1 CTPYKTypa MAPOBOro sHepronaTpebnerus no Buaam Tonnuea ¢ 1940 no 2040 rT. B Tpex cLeHapusx

MIH T H. 3.
18 -

1990 2000 2010 2020
m ATOMHas 3Hepris
m buomacca, BK1. ApOBa v 0TX0bI

m Heds

1950 1960 1970 1980
Npyrve BI3

H [vnpoateprusa
la3

Yrons

WcTouHuk: NH3N PAH
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W ATOMHas 3Heprig
m bromacca, BK/1. 4p0Ba ¥ 0TX0abl
m Hed
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KoHcep- | MkHoBa-
i LOHHbI

3Hepro-
nepexos

PucyHok 2.8 - MoTpebnexue nepsuyHol sHepriv no sugam Tornmsa (2015 r. v npupoct Ao 2040 1) no cLeHapuaM

MIH T H.3.
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WcTounnk: NH3W PAH
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[MPOrHO3 PA3BUTWSA SHEPTETUKI MPA 1 POCCIN 2019

B pesynbrate k 2040 1. M3MEHUTCS CTPYKTypa MUPOBOro
NEepBMYHOTO 3HEPronoTPEBNEHNs: 3aMETHO PaCLLNPUTCS
nons HBW3 (conHeyHolt, BETPOBOIA, reoTepMabHOil aHep-
run v ap. BU3), u B Lenom Bknag HeTonnmeHbIX (6esyrne-
POMHbIX) UCTOUHMKOB HEprim BbipacTeT ¢ 19 % B 2015 T. 10
25-31% k 2040 1. B 3aBUCUMOCTM OT cLieHapus (puc. 2.9).

TakuM 06pa3oM, B LIENIOM MMPOBOE gHepronoTpebneHne no

BUAAM TOMIMB CTaHeT Haubonee AMBepCUGULMPOBAHHbIM
3@ BCI0 UCTOPUIO CTATUCTUYECKM 3a[10KYMEHTUPOBAHHOMO
Pa3BUTUA SHEPronoTpe6aeHis. TeM He MEHee, NCKONaeMble
TONAMBA [0 KOHLA MPOTHO3HOTO Nepuoaa 0CTaHyTCa npe-
061aaaloluMI B CTPYKTYPE MUPOBOrO 3HEpronoTpedne-
HW4, X0T9 Ha ropu3onTe 2050-2060 rr. 370 JOMUHUPOBaHUE
yXe MOXeT BbiTb yTpayeHo (puc. 2.10).

MWUPOBOIA TOMAMBHO-9HEPreTUYECKMA BanaHc NPOROMKIAT AMBEPCUDULIMPOBATLCS, NPK 3TOM BO BCEX CLIEHAPUSX

CTaHOBWTCS 3aMETHO Hayano 3Hepronepexoaa K BW3, ogHako pasnnyaeTcs CKopocTb ero Hactynnenus. K 2040 r.
L1019 BCEX HETOM/IMBHBIX UCTOYHUKOB 3HEPTM BblpacTeT 40 29-31% ¢ 19 % B 2015 T.

PucyHok 2.9 - CtpykTypa notpebneHus nepBUYHON 3HEPTUM Mo BuaaM Tonauea B Mupe B 2015 1 2040 T. no cueHapusm

KoHcepBaTUBHbIi
1%
28% ‘ &y \
2015 2% 2040

074

-

PucyHok 2.10 - Mukn 3HepronotpebneHns no cLeHapusam

WcTounuk: NHIN PAH
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MoTpebneHne aneKTpoaHeprum

rny6neHne anekTpuduKaumm BCeX CEKTOPOB NOTPE-  Pycywok 211 - CLeHapHbIA NPOTHOS NOTPEBASHNS SMEKTPOIHEPTMM MO
6reHus ByaeT CTUMYNUPOBATL ONEPEeXaroLLmii CPOCHE  pervoHaM Mupa, TBT4

3M16KTPO3IHEPru0 BO BCEX PernoHax A1 BCex CleHa-
pueB. [lons 9neKTpO3Hepri B MUPOBOM KOHBYHOM NOTpPe-
BneHnn aHeprum byaeT yBENNUYMBATLCS BO BCEX PErMOHax
MWpa, Aaxe B Tex ctpaHax 03CP, roe nporHosnpyercs CHu-
XeHue noTpebneHus nepBuuHoi aHeprm (puc. 2.11). Ecnim - %9000

3a nepuop ¢ 1990 no 2015 rr. noTpebneHne yBENNYMIOCh 30000 -
B 2,04 pas, 10 poct B 2015-2040 rT. 0XWLAETCS HECKONBKO 55 ggg |
HUXe - B 1,62-174 pasa B 3aBUCUMOCTK OT cueHapus. pu 20000 | I I
3TOM OCHOBHOM POCT NOTPebneHus anekTpoaHepruun bynet
"FE RN

TBry
45000 -

40000 -

CKOHLEHTPUPOBAH B pasBMBAlOLMXCS CTpaHax Aswd, Ha "
BnvmxHeM BocToke u B AdpuKke, rie OHO YABOMTCS 3a pac- 10000 ¢
CMaTpUBAEMbIil Nepuof,. B aBCOMOTHOM BbIDAXEHUN OCHOB- 5000 -
Hoit npupocT B 2015-2040 rr. (kak v B 1990-2015 rr) 6yger o |
06ecrneyeH passuBaloLLUMICS CTPaHaMI Asuu.

LIMOHHbI TUBHbIN

2030

TUBHbIA | TUBHbINA

2020

nepexos UMOHHbIA | nepexof

2015

B Adpuka CHI
anyﬁneHMe SﬂeKTpVICDVIKaLI,VIM BCEX CEKTOpOB B it BocTok ® Eepona
I'IOTpef)ﬂeHl/Iﬂ 6yﬂe-|- CTVlMyﬂleOBaTb Oﬂepe)KaK]LU,Vllh B PasByBatLLMeECS CTPaHbI A3im tOxHaa 1 LieHtpansHas Amepuka
Passutble ctpaHbl Asun B (Cesepran AMepyka

CMpoC Ha 3NEKTPOSHEPTMO BO BCEX PETMOHAX - B
1,62-1,74 pasa K 2040 . B 3aBUCUMOCTY OT CLEHAPUS. WcTounmk: UH3W PAH
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[MPOrHO3 PA3BUTWSA SHEPTETUKI MPA 1 POCCIN 2019

[pon3BOACTBO 3N1EKTPOSHEPriK NO BUAM TOM/IUBA

a nepwogn ¢ 2015 no 2040 rr. B KoHCepBaTUBHOM

CLEHapun 3NeKTPOreHepaLuns YBENNYUTCS Ha BCEX

BMAAX TOMMMBA (3@ WCK/OYeHMeM HedTenpoayk-
TOB), @ B JHEPronepexoae noMUMO 3TOT0 CHU3UTCH eLLe ¢
NPOM3BOACTBO 3MEKTPOSHEPrUN C UCMOb30BAHUEM YINIS
(puc. 2.12). HambonbLunii pocT B 2015-2040 rT. KaK B KOHCEp-
BATUBHOM CLIEHApWW, Tak M B CLEHapuu JHepronepexoaa,
nporHosunpyertcsa B anekTporeHepaumnn Ha C3C 1 B3C. B we-
noM, sce Buabl HB3 npoaeMOHCTPUPYIOT CaMblid BbICOKNNA
MPMUPOCT Kak B MPOLEHTHOM, Tak U B 0BbEMHOM Bbipaxe-
HWW. XOpOoLUWe NepcnekTuBbl 8CTb U Y TeHepaLun Ha npu-
POOHOM rase, Kotopas B KOHCepBaTUBHOM ClLeHapuu 3a
2015-2040 rr. yBenuyutcs Ha 4028 TBT-y (8 17 pas), B UHHO-
BaLMOHHOM Ha 4768 TBT-y (8 19 pas), a B JHepronepexose
- Ha 4074 TBT-y (B 17 pasa).

B npenacrtoswime rofpl SNeKTPOSHEPreTUYECKUA CEKTOp
CTaHeT CPEeaO0TOYMEM MPOUCXOAALLMX B MUPOBOW 3HEp-
retuke TpaHchopmaumi. Hanbonee paankanbHble 13me-
HeHns BymyT MPOMCXOAMTb B CTPYKTYPE MMPOBOW reHepa-
UK. Yronb paankanbHO CHU3WUT CBOK POJib B reHepaLum: K
2040 1. B KoHCEpBATMBHOM CLIEHAPUM Er0 10/ COKPATUTCS
€39 %0029 % - 70 €CTb Yro/b BCE ELLE OCTAHETCS BaXHEM-
LLIMM UCTOYHMKOM 3HEpruu, Ho ByaeT BbICTPO CAaBaTh CBOK
nosuumuun. [lons NpUpPOOHOro rasa HEMHOrO YBENYMTCS C
23 %8B 2015 T. 00 23-26 % K 2040 ., HO CaMble 3HaYUTENbHbIE
nepeMeHbl NpoaeMoHeTpupyoT HBWA. B nepuop ¢ 1990 no
2015 rT. yxxe Habnofancs MHOrokpatHbii - B 10 pas - pocT B
NPOW3BO/ICTBE 3/1EKTPO3HEPri C UCNoNb3oBaHneM HBI3
(rnaBHbIM 06pasoM 3a CYeT pocTa COMHEYHON U BETPOBOIA

CunbHee Bcero k 2040 r. CHM3WT CBOK POJb B Te-
Hepauuu yronb ¢ 39 % B 2015 1. 0o 29 % B KoHcep-
BATVWBHOM CLIEHapuu v [0 22 7% B 3Hepronepexofe.
[lons NpUpoaHOro rasa Crnerka yBenmuutcs ¢ 23 % B
2015 1. po 25-27 % k 2040 1., HO camble 3HauNTeNb-

Hble NepeMeHbl NpoaeMoHcTpupyroT HBI3, koTopble
HapacTaT cBoW BKnaa ¢ 7 % B 2015 1. no 21-26 % K
2040 1. - 310 M 6CTb Hanbonee BaxHas xapakTepu-
CTMKa NPOMCXOASLLEro rnobanbHOro sHepronepe-
Xofa.

reHepaLlim), Ho OHM POCAM C COBCEM HIU3KON 6asbl, U UX CyM-
MapHas gong k 2015 r. coctasnana scero 7 %. B nepuop 2015-
2040 rr. HBW3 HapacTaT cBoto fonw oo 21-34 %, npeBpaTus-
LUUCb M3 MapPXMWHANbHOTO UCTOYHUKA 3NEKTPO3HEPT UM B OLNH
13 OCHOBHbIX (puc. 2.13). 310 1 ecTb Hanbonee BaxHas xapak-
TEpPUCTMKA NPOUCXOASLLEro rnobanbHOro aHepronepexoaa.

PucyHok 2.12 - MporHo3 npou3BoACTBa 3NEKTPOSHEPTUN B MUPE N0
BILAM TOM/MBA N4 TPeX cLeHapues, TBT-4
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B abCcONKTHOM BbIpaXXeHui HanbonbLLWA NPUPOCT 3a NPO-
LeALyto yeTsepTb Beka (1990-2015 rr.) nokasana yrosbHas
reHepaums (puc. 2.14). OgHaKo B NPOrHO3HOM Nepuose Cu-
Tyauust NOMeHSIeTCS - BO BCEX CLEHapusx He3yCnoBHbIM
JMOEpOM N0 abCoNKTHLIM 06bEMaM YBENMYEHNS BbIpaboT-
Kn 6yayTt HBW3. Momumo atoro, ByayT watu w opyrue ce-
Pbe3Hble CTPYKTYPHble cABuri. Mcnonb3oBaHne HedTn B
3/1EeKTPO3HEPreTUKE B NPOrHO3HOM nepuoje ByneT cokpa-
LaTbCs BO BCEX ClLieHapusx. CHUXEHWEe aTOMHOM reHepa-
uum B cTpaHax 03CP B0 BCeX CLeHapusx byaeT ¢ U3bbITKOM
nepekpbIBaTbCS POCTOM BbIpaboTku AIC B pa3BMBAILLIMX-
Cq CTpaHax. A BOT C YronbHOW reHepaunei KapTuHa elle
CNoXHee: B KOHCEPBATMBHOM CLEHApWUK CHUXEHWUE Yrofb-
HOIt reHepauun B cTpaHax 03CP bynet ¢ n3bbITKOM nepe-
KpbIBaTbCS POCTOM BbIpabOTKW Ha AaHHOM BWE TON/UBA B
Pa3BMBAIOLLIMXCS CTPaHaxX. A BOT B CLieHapuax MHHOBALMOH-
HbI 1 JHEpPronepexof CoOKPaLLEHINE YTONbHOW reHepaLnm B
Pa3BUTbLIX CTPaHax yXXe NPeBbICMT ee NPUPOCT B Pa3BuBa-
tOLLIMXCS CTPaHaX.

PucyHok 2.14 - CTpyKTypa npupocTa npon3BOACTBa 3NEKTPOIHEPTUN
Mo BWAam Tonnmea, TBT-Y
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WcToynuk: NH3W PAH

3a npolenLyio yetseptb Beka (1990-2015 rr.) HanbombLUMiA MPUPOCT B aBCOMIOTHOM BblpaXeHWM nokasana
yronbHas resepaums. OaHaKo B NPOrHO3HOM NEPUO/E CUTYaLMs NOMEHSETCS - BO BCEX CLieHapuax 6e3yCnoBHbIM
n1aepoM no abcontoTHLIM 06bemaM yBenndeHus Boipabatku bymyt HBI3S.

64



[MPOrHO3 PA3BUTWSA SHEPTETUKI MPA 1 POCCIN 2019

Mpon3BOACTBO 3N1EKTPOIHEPriK NO PeruoHam

asBUTE 3NEKTPOIHEPreTUKM B PervoHanbHOM pas-
pese 6yaeT UATM 0YeHb HEOAHOPOAHO. B NPOrHO3HOM
nepvoge 1o 2040 r. (puc. 2.15):

¢ Haubonmblie Cpean  BCEX  PErMoHOB  06beMbl
NPOM3BOACTBA 3/MeKTposHeprum kak B 2015 T,
Tak 1 B 2040 r. bByayT AEMOHCTPMPOBATb pa3BMBald-
Lmecs ctpaHbl A3un. JOMUHUPYIOLWWM TONIMBOM [N
3NEKTPOCTaHLMA OCTAHETCS YIOMb, HO OCHOBHYH YacTb
npupocTa reHepauum obecneyat HBN3

+ B CeBepHoil AMepuKe NUOEPCTBO COXPAHWTCY 3a ra-
30BOW reHepaLyelt, 0AHaK0 BECb NPUPOCT BbIPaboTKy
bynet naTu 3a cyet HBUI

*

B EBpONE ByneT MaTh akTMBHOE COKPALLIEHNE YTONbHOM
reHepauumn Ha GoHe onepexatoLlero pocta HBUI

B Pa3BUTbIX CTPaHax A3uu yronbHas reHepauus yeTy-
MUT ra30BOW - 1 3TO TakXe ByneT cOnpOBOXAATbCs
BbICTPbIM pa3suTem HBINI

B OXHOM u LleHTpansHON AMepuKe nepeoe MecTo Co-
XPaHWTCH 3a BbIPabOTKOM Ha MMaPO3NEKTPOCTAHLNAX

Ha bnvxHem BocToke, B CHI 1 B Adpuke HanbonbLuen
L0Nel no-npexHemy bynet obnagatb rasoBas reHe-
pauus

PucyHok 2.15 - CTpyKTypa NpoW3BOACTBA 3/1EKTPOSHEPrMM MO PernoHam 1 Buaam tonnusa B 2015 u B 2040 rr, TBTY
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CyMMe B0O300HOBNAEMble WUCTOYHMKM 3HEPrun*® B Ha-

cTosLlee Bpema 06ecnednBaroT okono 15 % MMpoBOro

NepBMYHOr0 3HepronotpebneHus, Ho npu atoM 13 % -
3T0 TMAPO3HEPrMs 1 TpaanLMOHHag buomacca. [1ons HoBbIX
B1IoB BWU3 (HBI3 - sHeprus conHua, BeTpa, NpUI1BOB, reo-
TePMarbHbIX UCTOYHIKOB, BOSTH U MP.) NOKa COCTaBNSET NULLb
2 %, 00Hako 3a nocneanHue 10 et — ¢ 2008 no 2018 rT. - oHu
MNoKasanu BMneyaTNSLLy ANHAMUKY Pa3BUTUS: MOLLIHOCTU
BETPO3HEPreTUKM BbIPOCAN B 6 pas, @ COMHEYHOM SHEPreTUKY
— B 8 pas. B nepcnektuse 4o 2040 r. HB3 nponeMoHCTpurpy-
0T CaMble BbICOKWE TEMMbI POCTa CPE/N BCEX paccMaTpuBa-
EMbIX 3Hepropecypcos - 6,3-8,3 % B rof B 3aBWCUMOCTH OT
CLiEHapus - M UMEHHO C WX laNbHEMLLIMM Pa3BUTUEM CBS3aHbI
CaMble CepbesHble TpaHCHOpMaLN MUPOBOW SHEPTETUKM.

B nepnopa 0o 2040 rr. noTpebnexne Bcex BWI BbipacTeT Ha
76-115 % (puc. 2.16), npn 9TOM BO BCeX CLEHapuax GbicTpee
BCEro no temnam pocrta byayT ysennumsatbcs HBUI, a B
abCONOTHOM BbIpaXXeHUM HanbONbLLINIA NPUPOCT NPOrHO3M-
pYEeTCs B NOTpebneHn TBEp/0I B1OMaCcChl 1 OTXO0B - OHU
No-NPEeXHEMY, Kak U COTHM NIET Ha3af, 0CTaKTCs OCHOBHOM
9HeproobecneyeHns B PErMoHax 3HepreTnyeckon 6emHo-
cTu (puc. 2.16).

30 B pnaHHOM uccnenosakny BU3 BktoyatoT 6nosHepruio [xuakue 6uotonimea,
[PEBECHHY, NeNNeTbl, 0TX0Abl, 6MOras), rMAPOSHEPTIt0, CBANOYHbINA ras, SHEPruio CONHUA
BETPA, NPUINBOB, FE0TEPMaNbHbIX MCTOUHWKOB, BOAH 1 MP.

PucyHok 2.16 - MporHo3 notpebnenus BU3 no B1aaM, MaH T H. 3.
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[1POrHO3 PASBUTWA IHEPTETUKN MPA 1 POCCUN 2013

B HacTosLee BpeMs Hanbonblune 06bembl BA3 notpebng-
I0TCA NS OTONNEHNS U NPUrOTOBNEHUS NMULLK (B OCHOBHOM
3710 61oMacca), Ho k 2040 1. Ha nepBoe MecTo BO BCEX Clie-
Hapuax BbINAET Mcmonb3oBaHne BW3I ang nponsBoacTRa
3N1EKTPOSHEPriM - 3a cyeT BypHoro passutius HBUI (puc.
2.17). Bo BCex CLEHapuax NpeanonaraeTcs BneyatnsioLLLmui
POCT NPOW3BOACTBA 3NMEKTPOSHEPrun C MCNOMb30BaHK-
em BU3 - B 25-3,7 pa3 3a nepwuon 2015-2040 rr. - 3a cuer
MHOrOKPaTHOr0 YBEAWUYEHUS MOLLHOCTEN COSHEYHON M
BETPOreHepaunn. B CEKTOpe OTOMNEHNS, NPUTOTOBNEHNS
MWK W OP. CHA3MTCS 00NS BMO3HEPriK, COCTABNSBLUEN B
2015 1. 97 % B cymmMapHOM noTpebnexnn B3, 3a cueT ysenu-
YEHWS UCMOMb30BaHNS COMHEYHOW 3HEprun. Ha TpaHcnopTe
npsmoe notpetnenne B3 (6uotonnusa) B cLieHapum 3Hep-
rONepexoaa OKaXeTcs Aaxe HUXE, YeM B KOHCEPBATUBHOM,
33 CYET BbITECHEHMS 3N1EKTPOMOBUNAMY, HO NPU 3TOM (akK-
TUYEeCKOe 1CNonb30BaHWe BW3 B TpaHCMOPTHOM CEKTope,
ECNN YYNTbIBATb UCTOYHMKM BbIPabOTKM 3MEKTPOSHEpriu,
pasymeetcs, byaeT Bbille B CLEEHApWUN 3HePronepexoaa.

PucyHok 2.17 - CueHapHblit TpOrHo3 MupoBoro notpebnennd B3 no Bugam Tonnnea 1 cektopam notpebnenusd B 2015, 2040 I, MAH T H. 3.
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B pernoHanbHOM pa3pese B HAcTosLlee BpeMs Hanbonb-
as aons Bo306HOBNSEMbIX MCTOYHMKOB SHEPIUM B 3HEP-
ronoTpebneHun - NonoBMHa BCen noTpebngemoin B pern-
OHe aHeprin - Habnioaaetcs B Adpuke (B OCHOBHOM 3TO
TpafMUMOHHaa BuoMmacca), u aTa CUTyauns COXPaHUTCS
[0 2040 1. (puc. 2.18).

3HauNTENbHOE YBENWYEHME WMCMOMb30BAHUS 00U U 06b-
eM0B ucnonb3oBaHus BU3 K 2040 rr. nporHosmpyertcs B
CTpaHax Esponbl. B pesynstate k 2040 r. EBpona, a Takxe
tOxHas 1 LleHTpanbHas AMepirKa npruMepHo Ha TpeTb ByayT
YAOBNETBOPATH CBOM MOTPEOHOCTH B 3HEpruu 3a cuet BU3.
CtpaHbl Asun u CesepHast Amepuka nosbicaT fonto BU3
noytn 0o 20 %. Tonbko CHI 1 cTpaHbl banmxHero Boctoka,
pacnonaratoLne OrpoOMHbIMWA 3anacamu YrieBOAOpOLOB,
0CTaHyTCS Ha nepudepun aToro npouecca.

PucyHok 2.18 - [lons B3 B nepBUYHOM 3HEPronoTpedbneHnn peru-
0HOB (n1eBag LKana) v o6bembl notpebnexus BU3I (pasmep kpyra),
MIH T H. 9.

PocT abconTHbIX 06beMOB NoTpebnexus BUI bynet natv
BO BCEX perunoHax no BCeM cueHapuam. Ecnm B 1990-2015
IT. Haubonmbwwii pocT notpebnexnns BW3I npoucxooun B
Espone, 10 B nepuop o 2040 . 8 EBpone nporHosupyert-
c4 yBenuyenue nuilb B 1,6-1,8 pas, 4to obycnosneHo bonee
BbICOKOW MCX0AHOM 63301 ANg pocTa, @ HanbonbLM PocT
(B 11,5174 pas) nporHosupyetcs Ha banxHem BocToke: no-
CTENEHHO [1aXe B 3TOM pernoHe pactyLumne HBN3I HaunHatoT
BbITECHATD YIIeBOA0POAHOE TonnnBo (puc. 2.19).

PucyHok 2.19 - MporHo3 notpebnexns B3 no pernoHam mupa,
MJIH T H. 3.
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[MPOrHO3 PA3BUTWSA SHEPTETUKI MPA 1 POCCIN 2019

B abCOMIOTHOM BbIpaXXeHUM CaMble 3HAYNTENbHbIE 06beMbl
yBenndyennd B3 3a nepunopa ¢ 2015 no 2040 rr. 6yayT Habnwo-
0aTbCS B Pa3BMBAILLMXCS CTpaHax A3uu, raBHbIM 06pa-
30M - B KiTae u Hauu, npuyeM B 3HaUNTENbHOM Mepe - 3a
cyet HBU3 (puc. 2.20). icnonb3oBaxue B permoHe TBepaoil
BroMacchl 1 0TXOA0B Takxe 6yaeT CyLLIECTBEHHO YBENNYM-
BaTbCs. 1 B pa3BMBAOLLMXCS CTPaHax Asun, 1 B Adpuke Bce

BONbLLIYK ponb BYAYT UrpaTb HE TONMbKO LEHTPANN30BaH-
Hble, HO W pacnpe/eneHHble BA3.

K 2040 1. cyLLeCTBEHHO YBENMYMTCS UCNONb30BaHKe HBNI B
NPOW3BOACTBE 3NEKTPOIHEPruM W Tena BO BCEX PErNOHaX,
MeHbLMMW TeMnamu ByaeT pacTu noTpebneHne XuoKnx u
TBEpAbIX bruotonnue.

PucyHok 2.20 - [lomHnpytoLye Buabl B3 no pernoHam Myupa 1 noKasatenn nprupocTa noTpebnermns, MaH T H. 3.
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ATOMHAA 3HEPTETUKA

nepuoa HayanbHOrO Pa3BUTUS aTOMHOWN 3HEPreTuKu

MHOrMe CneunanucTbl Npeanonarany, yto B byayuiem

0Ha CTAHET K/IHYeBbIM MCTOYHUKOM 3HEPrOCHabXeHs
B MUpe. Ho aTW HaaexX bl He 0NpaBaannch, N0 COCTOSHNIO
Ha 2015 1. ee 10N B MMPOBOM NMPOU3BOACTBE 3NEKTPO3HEP-
rn coctasuna Tonbko 10,6 %. B MEHSIOLMXCS PbIHOYHBIX
YCNOBUSX C COXPAHAWLLENCS HEONPeAeneHHOCTbI) OTHO-
CWUTENbHO CNPOCa 1 NapaMeTPOB MEXTONIMBHON KOHKYPEH-
LMK, BKKOYAS LIEHbI HA SHEPropPEeCYPChI, MHOTUE UIPOKK He
TOPONSTCS BKNaAblBaTb MHBECTULMW B CNOXHbIE J0POro-
CTOSILLME NPOEKTbI C ANUTENbHbIMIA CPOKaMK OKYMaeMoCcTH,
K KOTOPbIM OTHOCWTCA U aTOMHad 3HepreTuka. B psae cTpaH

Image by adége from Pixabay

A3C B npousBoacTBe 3nekTposHeprum ¢ 18 % 8 2015 1. oo
12,6-13,4 % k 2040 1. B 3aBMCMMOCTM OT cLieHapus. OCHOBHOM
npupocT MowHocTein A3C B nepcnekTuee 0o 2040 r. oxu-
0aeTCs B Pa3BUBAIOLLNXCA CTPaHaXx, rae Ha GoHe bbicTporo
pOCTa 3HEPronoTpebneHns aToMHas SHepreTka no-npex-
HEMy pacCMaTpWBaeTCs KaK OAWMH W3 MPUB/IEKATENbHbIX
BApWaHTOB ero 0becneyenuns. HemanoBaxHbIM GaKTOpoM,
CK/NOHSIOLLMM PSifi CTPaH B N0Mb3Y aTOMHOM SHEPTEeTUKM, SB-
NSETCS UX CTPEMIIEHNE NONTYYNUTb COOTBETCTBYHOLLME TEXHO-
NOTUM 1 Pa3BUTb COBCTBEHHYIO HAayYHO-NPON3BOCTBEHHYIO
3KCNepTu3y, a TakXXe caMa WX LieHTPanu3oBaHHas peryng-
TOpHas CuUCTeMa, NO3BOASIOWLAs OCYLLECTBATH (UHAH-

B YCNoBUAX prHO‘-IHOI7I HeonpeaeneHHoCT!, CHU3MBLLUMXCA LeH Ha MCKOrMaeMble TOMIMBa, Pa3BUTUd TEXHONOTUNA
N COKPALLEHMS 3aTpaT B BO306HOBNIEMOI 3HEepreTMke, MHOrne y4aCTHWKM PbiHKa He TOPONATCA BKNaAbIBATb

[EHbI B KPYMHbIE A0POroCTOSLLNE aTOMHbIE NPOEKTbI C ANUTENbHbIMI CPOKaMI OKYNaeMOCTH, KOTOPbIE CNOXHO
Pa3MeCTUTb Ha CTArHWUPYHOLLEM PbIHKE U CMOXHO OKYNUTb B PaMKax BOMbLIMHCTBA AENCTBYHLLMX PbIHOYHbIX
MOLene.

COXPaHAeTCH BbICOKA# 03ab0YEHHOCTb OTHOCUTENbHO 683-
OMAacHOCTW NPOM3BOACTRBA aTOMHOI 3Hepruu. Bece 310 npu-
BOAWT K 3aMETHON KOPPEKTUPOBKE MMAHOB MO Pa3BUTUIO
aTOMHOW 3HEepreTuKu.

B nepcnekTtuse oo 2040 1. pocT MUPOBOrO NPOM3BOACTBA Ha
A3C byneT oTCTaBaTh OT TEMMOB NPMPOCTa 3NEKTPONOTPE-
6neHns, 1 K 2040 r. 10N aTOMHOW 3HEPrun CHU3UTCS Npu-
MepHo [0 10 %. B ctpaHax 03CP oxuagaeTcsd nagexHne oonm

CPOBaHNE CTOJIb CNOXHbIX B YACTO PbIHOYHbIX YCNOBUAX
ATOMHbIX MPOEKTOB.

Mo cocTosHMio Ha woHb 2019 1. B 18 CcTpaHax cTpoutes b4
aTOMHbIX 3Heproboka 06L1ei yCTaHOBNEHHOM MOLLIHOCTbHO
55 I'BT. 44 % W3 HUX COOPYXAETCS B PA3BUBAIILLMXCS CTPa-
Hax Asuu (puc. 2.21), u3 Hux Ha Kutail  MHOMo npuxogutes
18 peakTopoB.
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[MPOrHO3 PA3BUTWSA SHEPTETUKI MPA 1 POCCIN 2019

MpK 3TOM BO MHOMMX CTPaHaXx, akTuBHO cTpouBLmMx A3C B
npeabiayLleM CToNeTum, A0CTaToYHO OCTPO CTOUT BOMPOC
C OKOHYaHWEM CPOKOB SKCMyaTalun SHeprobnokos, KoTo-
pble, Kak npaBuno, coctasnsitoT 40 net. U3 451 gencreyto-
Lero B Mupe sHeprobnoka 91yxe akcnnyatupyetcs 6onee
40 net (puc. 2.22). B pesynbrate no sce 6onbLIEMy YuCHy
3HEeprobn10KoB NPUHMMAIOTCS PELLUeHNS O NPOAJEBHUM CPO-
KOB ux cnyx6bl A0 60 net, a B CLUA yxe nnaHupyetcs B 2020
r. nofaya nepBeblx 3a8BOK 06 YBEANYEHUM CPOKA SKCMNYya-
Tauun peakTopos A0 80 net. OfHaKo, HECMOTPS Ha MPUHK-
MaeMble peLleHus no npoanexnto, K 2040 . B ntobom cnyvae
NPeacTonT BbiIBOA 60NEe MONOBUHbI HbIHE [EACTBYIOLLNX
aTOMHbIX MOLLHOCTEN, KOTOPbIE He BO BCEX pernoHax byayt
KOMMEHCUPOBaHbI BBOIOM HOBbIX 6/10KOB.

Llenbid paa CTpaH MPUHAMAIOT PeLleHus Mo 0TKasy oT
MNaHoB PasBUTUS aTOMHOI SHEPreTUKH, OTMEHe A0pOro-

PucyHok 2.21 - [lonu CTPOSLLMXCS 3HeprobaoKkoB no pernoHam
MIpa No COCTOSHMIO Ha MtoHb 2019 T.

44
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m bavxuuin Boctok

PassuTble CTpaHbl A3un
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m Pa3ByBatoLLecs CTpaHbl Asumn

WUcTouHmk: 6asa PRIS, noHb 2019 T.

Ha NpoTaXeHnn HeCKONbKUX NeT HabntonaeTcs CyLLeCTBEHHAd KOPPEKTUPOBKA CTPAHOBbIX CTpaTeFMVI N0 Pa3Bu-
U0 aTOMHON 3HEPreTVKW. PacTeT Yncno CTpaH, NNaHWUPYHOLLX COKpaLLaTh KOMYECTBO SHepl'Of)J'IOKOB n 06beMbI

NPOU3BOACTBA 3MEKTPOIHEPriN Ha HIMX. HO OCTAETCS M MHOTO XEenatoLLyx BBECTY B SKCTTyaTaLuio nepsbie A3C
Ha CBOEII TepPUTOPUM.

CTOSILLMX MPOEKTOB CTPOUTENbCTBA ATOMHbIX B1I0KOB MM
repeHocy CPOKOB BBOAA PeaKTOPOB. MPpUYNHBI CaMble pas-
HO06pas3Hble: YXYALIEHUE 3KOHOMUYECKOW CUTYaLUN 1 He-
NpMEMNEMO BbICOKWN YPOBEHb PACXOLOB Ha Peanusaumio
NpoeKkToB coopyxeHust AIC, CMeHa NpaBWUTENbCTB, OTCYT-
CTBMe feduunTa 3NEKTPOSHEPT UM, AOCTYNHOCTL Bonee fe-
LUEeBbIX YN M rasa u T. 4. A cTpemneHre onTUMU3NpoBaThb
3aTpatbl B COYETAHUM C TEXHONOMMYECKUM NMPOrpeccoM 1
BO3MOXHOCTSIMI MOLEPHU3aUNN NO3BONSIOT NPOLASEBaTb
NULEeH3uK Ha akennyatauunio A3C. B pesynsrate 8 2017-2018
IT. 0TMeYyanacb CyLLeCTBEeHHas KOPpPeKTMPOBKA NporpaMm
PasNNYHbIX CTPaH B 06/71aCTN aTOMHOM 3HEPreTukn — 3a-
METHO pacLUMPWIOCh KOMMYECTBO CTPaH, MIaHUpYHOLLUX
CHMXaTb PO/ib aTOMHOM 3HEPreTuki, Ho 0CTAeTCs U MHOTO
XEnalLLmMx HayaTb Ha CBOEI TEPPUTOPUM UCMONb30BAHME
aTOMHOW 3Hepriv (puc. 2.23).

C yyeToM 9TWX pa3HOHANPaBNEHHbIX TPEHA0B, MUPOBbIE
yCTaHOB/EHHble MoLHOCTM A3C B 3aBMCMMOCTM OT Clie-
Hapus BbIPaCTYT No cpaBHeHuo ¢ 2015 1. Ha 45-51 % K
2040 1., NPEMMYLLIECTBEHHO 3a CYET Pa3BMUBAIILLMXCS CTPAH.

PucyHok 2.22 - BospacT Ae/CTBYHOLLMX B MUPE 3Heprobokos Mo
COCTOSIHMIO Ha MIoHb 2019 T
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WUcToynmk: MH3N PAH no gaHHbIM 6a3bl PRIS, nioHb 2019 1.
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PucyHok 2.23 - PellieHns N0 UCNONb30BaHNK0 aTOMHbIX MOLLHOCTEN MO CTpaHaM MMpa 1 OLEeHKN NSMeHeHNa MOLLHOCTEN

b ¢ 3akpbiTne A3C 10 OKOHYaHWs 40-neTHero cpoka CyXobl

* MocTenexHbIi 0Tkas ot A3C (8 cTpaHe ecTb A3C, 0TKa3 0T CTPOUTENbCTBA HOBbIX B/IOKOB,
[eCTBYIOLLME 3aKPbIBAIOTCA 683 NpoaNeHus)

* MepecmoTtp B 2016-2018 rr. NpexHNUX NNaHOB ¥ OLEHOK B CTOPOHY COKPALLIEHHS MCMONb30BAHMS aTOMHOM

aHeprumM

CokpaLLieHne AeiCTBYHOLLMX aTOMHbIX MOLLHOCTEN
I PocT 1e/CTBYIOLLMX aTOMHbIX MOLLIHOCTEN

I Bsop nepsbix B cTpate A3C MogsneHne MOLHOCTE B CTPaHax, rae Ha
01.01.2019 r. He 6bino A3C

Y Nepecmotp B 2016-2018 7. NPEXHUX NIGHOB 1 OLEHOK B CTOPOHY YBENMYEHUS UCTIONb30BAHHS aTOMHON

Hepruu

WeTouHuk: NH3N PAH

K 2035 r. npon3BofcTBO 3NeKTPO3Heprn Ha A3C pasBUBAIOLLIMXCSA CTPaH NPEeBbICUT 06bEMbI B Pas3BUTbIX.

Yxe K 2035 T, cornacHo NpoBEeAeHHbIM pacyeTtaM, Bbipa-
60oTKa anekTpoaHeprin Ha A3C B pa3BMBAOLLMXCH CTpa-
Hax NPEBbLICUT NPOW3BOACTBO aTOMHOW 3HEPrUM B CTpaHax
03CP (puc. 2.24). B cTpaHax 03CP ctabunusauns u CHu-
XeHue MmolHocTeir A3C oTyacTu ByayT KOMNEHCMPOBaHbI
NoBbILLIEHNEM 3PPEKTUBHOCTI paboTbl CTAHUMA 3a cyeT
MOJEepHN3aLMK 060pYNOBaHNS Ha AENCTBYHLLMX BNOKaX U
ONTUMM3ALNN PEXMMOB PaboTbl B CETU. 3@ UCKIIOYEHUEM
CeBepHoil AMepuku 1 EBpONbI, OCTabHble PEruoHbl Ae-
MOHCTPUPYIOT POCT NPOW3BOACTBA aTOMHON SHepruu. Cy-

LLIECTBEHHOE YBENNYEHNE BbIPABOTKN 3NEKTPOSHEPrUN Ha
A3C npeanonaraetca B pas3BKBAOLLMXCS CTPaHax A3uu u
bnuxHero BocToka.

Mpu 3TOM pa3BuTME BO30BHOBISEMOI SHEPreTUKN CTaBuT
HOBble BbI30Bbl W Mepen aTOMHOW 3HEepreTukon. PaHblue
paboTa B 6a30BbIX pexuMax bbina ang AIC CTaHAAPTHLIM
YCNOBMEM, T. K. TEHEPaLMs Ha MCKOMaeMbIx TOMuBax no-
3B0/I9Na MOKPbIBATb BCIO HEPABHOMEPHOCTb Harpysku. Ho
no Mepe yBennyeHus MolHocTeil B3 Bce ocTpee BCTaet
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PucyHok 2.24 - TIpon3BOACTBO aneKTposHeprum Ha A3C no pern-
OHaM
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PassuTble cTpaHbl Asun

CHI m CesepHas AMepuka

PucyHok 2.25 - KpynHeilune CTpaHbl B MUPE N0 BbIpaboTke
aneKkTpoaHepruu Ha A3C 8 2018 T. v no TpeM clieHapusam B 2040 T,
06bembl BbipaboTki B TBT-4 (pasMep kpyra)
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KoHcepsaTBHbI MHHOBAUMOHHBIN 3HEpronepexoa

Kutai OpaHups ® YkpauHa [epmanmg
o CLIA © [0xHag Koped @ AnoHng ® MHans
e Poccus

WcTounuk puc.2.24 n puc.2.25: UH3W PAH

Bonpoc MaHespeHHocTy A3C. Camblii 6e30nacHbIi, HO A0-
CTATOYHO 3aTpaTHbIN CMocob peLleHns npobnembl — uc-
NONb30BAHNE BHELLHUX HAKOMUTENel aHepruun. AnbTepHa-
TUBA — U3MEHEHWE HArpy3Kn CaMux aHeprobnokos, YTo Ha
NPaKTUKe BO3MOXHO, MPUYEM Pa3fIYHbIMK CNocobamm, HO
CTaBWT A0NONHNTENbHbIE BONPOCHI B YaCTX H@30MacHOCTY,
[0NTOBEYHOCTM PaboTbl 1 3KOHOMIUYECKON OKYNaeMOCTHy.

lepecMoTp 3HEPronoaMTUK CTPAH W MNaHOB KOMMaHum
BEET K U3MEHEHMIO NO3ULMIA CPeaN CTPAHOBbLIX NMAEPOB
(puc. 2.25). B yacTHocTw, H0xHas Kopes 1 OpaHuua cyLie-
CTBEHHO COKPALLAoT MCMOMb30BaHWE aTOMHOW SHEPTUW.
Kutai ctaHosutcs K 2040 r. nuoepoM no npousBOACTBY
3NeKkTpo3Heprum Ha A3C.

Haubonblune obbeMbl npupocTa MoLHocTen A3C
oXuaatotes B Kutae v WHanu.

il

Image by Marabu from Pixabay
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Cnpoc Ha Xugkue Tonauea

epPCMeKTUBbI CNpoca Ha Xuakue Tonnusa (K KoTopbiM

KpOMe HeQTenpoaykToB OTHOCATCA GUOTONNUBE, TO-

nnuea, nponssenéHHbie ns yrng (CTL) n npupogHoro
rasa (GTL)) - oguH 13 Hanbonee AMCKYCCUOHHbIX acreKToB
6ynyLLlero pasBuTUS MUPOBOI SHEPreTUKi. 3TOT nokasatenb
4Ype3BblYaiHO YyBCTBUTENEH K CLIEHAPHbIM YCNOBUAM.

CpoKM NPOXOX/EHIUS MUPOM «MiKa CMPOCa» Ha Xuf-
Kie yrneBoopo/bl Onpeaensiotes Tpems haktopamu:

¢ ckopocTtblo HTI, Kotopasi Bbipaxaercs kak B
NOBbILUEHMM 3QDEKTUBHOCTU NOTPebneHns He-
(TenpoaykTos (B Nepsyio 04epesb, B YaCTH CHIU-
XXEHWS CPeaHMX YOENbHbIX PACX00B TONMBA Ha
TPaHCMopTe), TaK U B PacLLMPEHIK 1CMoNb30Ba-
HWS anbTEPHATUB HE TONbKO Ha TPAHCMOPTE, HO W
B PYr/X CEKTOpax NoTPebieHns - B XMMUYECKON
MNPOMBILLNEHHOCTH,  TeHepaLuy,  KOMMYyHanb-
HO-BbITOBOM CEKTOPE;

¢ CKOPOCTbIO TpaHC(hepa no cTpaHam Haubonee
3P PEKTUBHBIX MHHOBALMOHHbIX PELLEHNI;

* NPUOPUTETAMU HALIMOHANbHbBIX 3HEPrOMONNTUK,
BK/OYaq CTPATernyeckuii BbiGOP OTAENbHBIX
CTPaH MeXay HedTAHbIMIA UMK anbTepPHATUBHbI-
MU TOMNNBAMI.

B KoHcepBaTuBHOM cLeHapum K 2040 1. cnpoc Ha Xuakue
TonNMBa BbipacTeT Ha 11 % no cpasHenuo ¢ 2018 r. Ha-
NpoOTWB, B CLEHApWIX MHHOBALMOHHOM U 3HEpPronepexon
«MWK CNPOCa» Ha XWULKWE TONAMBa HacTynuT yxe K 2026 T.
1 2021T. COOTBETCTBEHHO, a K 2040 r. CNpoC COKPaTUTCS Ha
2 % 113 % 0T TeKyLLMX 3HayeHuit (puc. 2.26).

PucyHok 2.26 - CLieHapHbIi NPOrHO3 Crpoca Ha Xuakue Tonauea
Mo PErnoHaM MUpa, MIH T H.3.

MIH T H. 3.
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m Adpuka m bnvxHuin Boctok = Espona m PazeyBaioLIMeCd CTPaHbI Asun

WeTounuk: NH3W PAH

14



[MPOrHO3 PA3BUTWSA SHEPTETUKI MPA 1 POCCIN 2019

B nepcnekTuee oo 2040 T. MpMpoCT MMPOBOrO Cnpoca Ha
XWOKWE TOMJMBA BO BCEX CLEHApPWUAX 0XMOAETCS HA PblH-
Kax cTpaH He-03CP, B nepByto oyepenb - B CTpaHax Appu-
K, banmxHero Boctoka, HOxHon Amepuku, Asun. Mpu aToM
BaXHO OTMETUTb, UTO U3 TPEeX CLIEHAPUEB TO/MbKO B KOHCEp-
BaTWBHOM NpPUPOCT crnpoca B cTpaHax He-03CP npesbicuT
CHUXEHWe 3T0ro nokasartend B ctpaHax 03CP, uto npuee-
OeT K 06LLeMy pocTy MUPOBOro NoTpebnexns, a B CLeHa-
pUW 3Hepronepexona nafeHne COBOKYMHOW MUPOBOM MNo-
TPeBHOCTM B XMOKMX TOMAMBAX CTaHOBWTCH HEM3BEXHBIM
(puc. 2.27).

CTpaHbl pasBuBalolLeincs Asun BO BCex ClLEeHapusix obe-
CMNeyMBaloT OCHOBHOWM NMPUPOCT CMpPOCa Ha XWaKWe Tonnu-
Ba, HO YX€ B VIHHOBALWOHHOM CLIEHApUM HEKOTOpble U3
HWX, BK/loYas Kutal, NpoXoadT «nuK Crpoca» WU CHUXaKT
K 2040 r. ypoBeHb noTpedbneHns ot 3HayeHui 2018 r. B pe-
3ynorate B KOHCepBaTMBHOM CLIEHapuUu pocT cnpoca B pe-
MOHe COCTaBUT 47 %, a B CLieHapun 3HEPronepexof BCero
8 %. CTonb 3HauMTeNbHAs pasHuLA MeX[y CLEeHapusaMu
0bycnoBneHa, B NEPBYO 04EPEb, PasHbIMU NPEANnoChIKa-
MW K CKOPOCTU TpaHCcdepa TEXHO/IOrMI, HanpaBeHHbIX Ha
noBbIleHWe 3Hepro3dHeKTUBHOCTU TPAHCMOPTHOMO CeK-
TOPa, ¥ NPeanoaoXeHNsIMK O NOKanu3aLmuy NpoMsBoaCTBa
3N1EeKTPOMO6MNEN HENOCPEACTBEHHO Ha TEPPUTOPUN 3TUX
CTpaH, NONONHUATENBHO CTUMYNMPYEMOE HanpaBNEHHOW Ha
[lekapBoHN3aLMI0 SHEPronoanTUKONA. (Tabn. 2).

B KoHCEpBaTMBHOM CLiEHapui MprUpoCcT MUPOBOTO
cnpoca 0becneynBatoT pasBMBaOLLMECS IKOHO-
MKW, OOHAKO YXe B MIHHOBALWMOHHOM CLIEHapWK

TOr0 HE0CTATOYHO AN KOMMEeHcaLun nafeHus
noTpedneHns B pasBuTbIX CTPaHaX, a napameTpbl
3Hepronepexofa 1 BOBCE NPUBOAAT K CHUXEHIIO
MUPOBOrO CMPOCa Ha XWaKMe TOMuBa.

PucyHok 2.27 - \3MeHeHWe cnpoca Ha XUOKKe TonnBa no KpynHem-
UMM CTPaHaM 1 pernoHam mMupa no CLEeHapusm

MIH T H.3.
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WcTounmk: NHIN PAH
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Tabnuua 2.3 - CNpoc Ha XuaKue TOMKBa Mo CTPaHaM W PerMoHaM MUpa, MIH T H.3.

2015 2020 2030 2040
3 3 3 g E E g
& & S & 5 E &
= = S 5 = g 3
) ) = = o = =
Q a < e Q B 2
g S 2 5 8 2 g
& & = & & = S
CeBepHas AMepuka 1021 1009 964 915 840 923 813 761
KaHana 95 95 89 88 85 89 86 N
Mekcuka 95 97 100 105 90 103 105 86
CLIA 830 818 775 122 665 731 622 603
H0xHas 1 LieHTpanbHas AMepuka 310 323 350 346 331 376 370 329
bpasunus 125 129 136 134 125 140 137 119
BeHecyana 34 36 40 39 39 50 48 43
EBpona 678 631 539 504 470 448 391 325
EC-28 604 557 469 440 411 384 336 274
Crpatbl CHI 168 184 187 185 184 184 181 169
KasaxcraH 16 15 15 14 13 14 13 10
Paccus 115 131 134 134 134 132 131 130
Pa3Butble cTpaHbl A3umn 367 360 316 292 290 272 248 181
dnoHma 195 179 136 117 126 100 85 52
PasBuBatoLLecs cTpaHbl Asin 1149 1290 1530 1499 1330 1691 1409 1242
Kurait 569 644 T4 2 609 700 545 477
WHaus 212 24 34 317 275 450 367 302
BravxHuin Boctok 385 422 477 470 464 530 508 461
Adpuka 190 212 254 251 24 305 292 257
Mup 4268 4331 4617 4462 4150 4729 4212 3725

WcTounmk: NHIN PAH
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[MPOrHO3 PA3BUTWSA SHEPTETUKI MPA 1 POCCIN 2019

MoTpe6bneHne B TPaHCMOPTHOM CEKTOpPE

PAHCMOPTHbIA CeKTop, Ha KoTopbld B 2016 . npuxoam-

nocb 60 % OT MMpOBOTO CMpoca Ha XWOKME TOMAWBA,

K 2040 1. ByneT no-npexHeMy AOMWHWPOBATb B CEKTO-
parnbHOM paspese cnpoca Ha xuakue tonnusa (69-73 % ot
o6Liero o6bemMa B 3aBUCMMOCTY OT CLieHapud). BbipacTeT B
06Llem 0bbeMe cnpoca Ha HedTb 1 10N HEPTEXUMUYECKOrO
cekTopa, ¢ 12 % B 2016 1. 10 16-19 % k 2040 1. (B 3aBUCMMOCTU
0T CLieHapua), Ho 3[eCb MOHWXalLLEee [aBneHne Ha cnpoc
ByneT 0ka3blBaTbCs KakK NOAUTUYECKMMM OrPaHUYEHUAMM Ha
MCNO/Mb30BaHWE NNACTUKOB, TaK 1 MEXTOMIMBHOM KOHKYPEH-
Li1ei, B NepBY0 0Yepefib CO CTOPOHbI ra30XMMUYECKIX Npo-
“3BOACTB. B npounx cektopax HedTb NPOUrpbIBAET MEXTO-
MANBHYIO KOHKYPEHUMIO: K 2040 T. CHUXAETCS Kak [0Ns 3TuX
CEeKTOpOoB B 06LUeM 0bbeMe cnpoca Ha HedTb U HedTenpo-
OYKTbI, TaK 1 06beMbl NOTPE6NEHNS XNOKIX TOMUB B HUX.

PacLuMpeHne noTpebHOCTK B WCMOMb30BaHMM TPAHCMOP-
Ta, NPeLbsBASEMOE B MepBylo 04Yepedb PasBMBatoLLMMUCS
CTpaHaMu Mupa, 06eCneynT poCT CNpoca Ha SHepruw ans
TPaHCMOPTHOTO CeKTOpa (B TEeKYLUMX TEXHOMOrMYecKuX
napametpax) Ha 1,5 Mapg T H. 3. TIpK 3TOM POCT 3HEepreTy-
Yeckor 3 HEeKTUBHOCTM TPAHCMOPTHBIX CPEACTB, CTUMYNN-
PYEMbIN BBOJOM HOBbIX TOM/IMBHbIX CTAHAAPTOB M0 BCEMY
MWUPY W [OCTUraeMbli 3a CYET MaclUTabHOro BHeApeHus
coBpeMeHHbIx [IBC, KOMNO3UTHbIX MaTEPUanoB, LMPPOBbIX
CUCTEM, NPUBELET K COKPALLEHN0 NOTEHLMANBHOIO cnpoca
B KOHCepBaTMBHOM CLeHapuu Ha 600 MNH T H. 3., @ MeXTO-
NANBHASA KOHKYPEHL S, B MEPBYI0 04epe/b C HabupatoLLmmi
NonynapHOCTb 3NeKTpoMobunammu®, 06ecnedynT AONOAHM-
TeNbHOE BbITECHEHWE 270 MJTH T XUAKUX TOMNINB.

B WMHHOBALMOHHOM CLIEHapuy, KOTOPbIi NOApasyMeBaeT
YCKOPEHHbI TpaHCGHEP TEXHONOrMn NpPOM3BOACTBA 3NEK-
TPUYECKOr0 ¥ rMBPMAHOr0 TPAHCMOPTa M YCKOpEHMe npo-
rpecca B cdepe YAeLleBneHus batapei, poCT TOMAUBHO
3O MEKTUBHOCTU MO CPaBHEHMIO C KOHCEPBATUBHBIM CLIEHA-

31 loa3aneKTpoTpPaHCNopTOM B HACTOSILLEN paboTe NOHUMAIOTCS NONHOCTbI0 3apAXaeMble
aBTOMOGUAN UK 3apsXaeMble TMBPUABI, @ Tak Xe TPaHCMOPT, UCMOMb3YIOWMI ANg NpuBe-
[eHWsl B ABUXEHWE 3N1eKTPOMOTOPOB 3HEPrUi0 BOAOPOAHBIX TOMAMUBHBIX ueeK. Mpu 3ToM
rubpuaN3aLmMg aBTonapka, He NoApasymMeBaioliad 3apsaky 6atapen oT BHewwHew ceTv (8
CUNY TOTO, YTO OHA HE OTMEHSIET, @ NMLUb CHUXAeT pacxon HedTenpoayKToB UK APYrux
XUAKMX TOMAUB), pacCMaTPUBAETCH KAk OfMH U3 MHCTPYMEHTOB MOBbILIEHUS TOMAUBHOI
3dhdekTmBHocTM [IBC.

puem obecneynsaet BbiTecHeHue eLle 300 MIH T H.3. 3Hep-
TN TPAHCMOPTHOIO CEKTOPA, 8 MEXTOMNIUBHOE Nepeknye-
HWE CHWXAET NOTEeHUMaNbHbIE 06bEMbI CNIPOCA Ha XWAKKE
TOMMMBA eLle Ha 360 MJH T H. 3., YTO BbIBOAWT COBOKYMHOE
notpebnexne HeTeNpOAYKTOB B TPAHCMOPTHOM CEKTOpe
Ha 0TMEeTKY Huxe ypoBHs 2015 T.

B cueHapuu 3HEpronepexod, KOTOpbli noapasyMeBaeTt
B [OMONMHEHWE K TexXHONnoruyeckomy nporpeccy WHHoBa-
LIMOHHOr0 clLeHapua bonee XecTkue TpeboBaHMS rocs-
HeprononuTukK B cdepe AekapboHW3aLuK, B TOM Yucne
B Pa3BMBAOLLNXCS CTPaHaX, CNPOC Ha XWUOKMe TOMAuBa B
TPAHCMNOPTHOM CEKTOPEe 33 CYeT 3aMeLLLEHMs 3KONOr1YHbI-
MW afibTEPHaTUBAMM CHUXAETCS eLle Ha 295 M/IH T H.3. Cym-
MapHbINA CNPOC Ha He@TenpoLyKThI NPpK 3TOM COKpaLLaeTcs
noyTy Ha 350 MAIH T H. 3. 0T yposHei 2015 1. (puc. 2.28)

PocT 3Hepretnyeckon 3PQPEeKTUBHOCTM TpaHC-
NopTHbIX cpenctB K 2040 r. yxe B KoHcepBa-
TUBHOM CLieHapu 06ecrneynBaeT COKpalleHue
CMpoca Ha Xuakue Buabl TOMNWBA B TPAHCMOPT-
HOM cekTope Ha 600 MAH T H. 3. N0 CPaBHEHWIO
C TEKYLLMMM TPEHOaMu, YTO COpasMepHO COBpE-

MeHHON ao6blye HedTn B Caynosckon Apasun. B
/IHHOBALMOHHOM CLiEHapUK 3TO BMSIHWE 3HEpro-
3(QdEKTUBHOCTY YBENNYMBAETCS B NOMTOPA Pasa
- 10 900 MNIH T H. 3. A CBEPX 3TOr0 NEPEKNOYEHNE
Ha aNbTepHaTMBHbIE TOMIMBA 06ECMeunBaeT K
2040 r. BbITecHeHue ee o1 300 10 925 MAH TH. 3.
HedTW B 3aBMCUMOCTY OT CLIEHAPWS.

KoHKypeHUMs 3nekTpoMobunei ¢ TpaguLMOHHbIM TPaHC-
nopToM, ucnosbayiowmm [IBC, CTaHOBUTCS OOHUM U3 KIIKO-
yeBblx (aKTOpPoB (OPMMPOBAHMS TOMANBHON KOP3UHbI
CeKTopa I0POXHOW TPAHCNOPTUPOBKM, BO MHOTOM ONpefe-
1199 BCE [aNbHeillee pa3BUTUE MUPOBOrO PbiHKa HEDTU U
HeTenpOAYyKTOB. B MCNONb30BaHWM 31EKTPOMOBUAM KO-
noruyHee [1BC, MeIOT NyyLLyH0 AMHAMUKY Pa3roHa v nna.-
HOCTb XO/1a, YTO NPUB/EKAET LLIMPOKOro NoTPebuTens K npu-

PA3JIEN 2. MNP HA MEPEMYTHE 17



PucyHok 2.28 - lpouecc GopMMpoBaH1s CNpoca Ha XMAKWE TOMauBa B TPAHCMOPTHOM CEKTope

M/H T H. 3.
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WeTounuk: NH3N PAH

0bpeTeHnto NoJobHOro BiUaa TpaHcnopTa. Kak npasuno, 1
CTOMMOCTb 3apsiia 3NeKTPO3HepPrinen 0KasblBaeTCs 3aMet-
HO HUXE LIeH HeTENPOAYKTOB. [Py 3TOM aKTUBHO pasBuBa-
eTCs CEepBUCHAs W 3apsaHas MHDPaACTPYKTypa, 3NeKTPOMO-
B1Nb CTAHOBUTCS ELLUEBBIM U AOCTYMHbIM B 06CTY>XUBAHUMN.
OnHako, 6e3yCnoBHO, BCEro 3T0ro 6bi10 6bl HEOCTATOUHO,
ecnu Bbl 3NEKTPUYECKME TPAHCNOPTHbIE CPEACTBA CTONM
KpaTHO [0poXe CBOMX HeH3MHOBbIX cobpaTtbes. K 2019 1.
3a CYeT HaKOM/IEHHOro Nporpecca B cdhepe yaeLleBneHus
baTapen u MaclwTabHOro cybeuamMpoBaHus npuobpeTeHus
3NEeKTPOTPAHCNOPTa, NPUBEAEHHbIE CPeaHerofoBble CTOo-
MMOCTW BnaaeHus anektpomobunem B CLUA v EBpone yxe
0Ka3bIBAKTCS YyTb MEHbLLE aHaN0rMYHOro NoKa3aTens ang
asTomobuns ¢ [IBC, cTuMynupys nepeknoyeHne notpedu-
TENEN Ha 3TOT BUA TpaHcnopTa. Ho HacTosLLas peonoLus
npousowna B Kutae. [lonHasg nokanu3alus npousBoaCcTBa
3NEeKTPOMOOMNEN BHYTPU CTPaHbl B COYETaHMM C OTMEHOK
ANS 9NeKTPOTPaHCNOopTa NAaTbl 3a PEr1CTpaLmio, KOTopas
3a4aCTyl0 y[BaWBaeT ANg KUTAWCKOr0 pesuaeHTa CTo-
NMOCTb NPUOBPETEHMS TPAOMLIMOHHOTO aBTO, NPUBEN K
TOMY, YTO CTOMMOCTb BNafEHUS SNEKTPUYECKUM TpaHCnop-
TOM 0Ka3anacb NoYTH BABOE MEHbLLEH, YeM A8 MaLUUH Ha
NBC.

COKpalLleHne 3a cyet
/IHHOBALMOHHOM
[JlononHnTensHoe
BbIMELLIeH1e
anbTepHaTMBaMn B
/IHHOBALMOHHOM
2040 VHHOBALMOHHbIN
[JlononHuTensHoe
BbIMeLLIgHNe
anbTepHaTMBaMN B
CcLeHapui "3Hepronepexon’
2040 3Hepronepexon

[lononnutensHoe
3HEProsGhexkTMBHOCTH B

KnoueBoit BONPOC K [JanbHellen OMHaMUKe pocTa 4uc-
JIEHHOCTYW 3N1EKTPOTPAHCNOPTa - HACKObKO BbICTPO byneT
OOCTUTHYT NapuTeT B CTOWMOCTAX BNafeHNs B pa3BuBalo-
LMXca cTpaHax Asun? MHOMKATUBHOW 3A6Ch 9BNSETCS UH-
Oug, roe no coctosaHuio Ha 2018 . 0TCYTCTBYeT MacluTab-
HOEe NOKaNnu30BaHHOE NPOW3BOACTBO 3NEKTPOMALLIWH, HO
NPOM3BOASTCS OYEHb [eLleBble COBCTBEHHbIE aBTOMOBUNN
¢ [BC. Ha ypoBHe cueHapHoWi npeanocbinki B KoHcepsa-
TUBHOM CLIEHapUK TpaHchepa TEXHONOrMN NPOM3BOACTBA
3NEeKTPOTPaAHCNOpPTa B NOA06HbIE CTPaHbl HE MPOUCXOMNT,
a UMMNOPTHbIE MALLUWHbI HEe CNOCOOHbI KOHKYPUPOBATb C Ae-
LEBbIMM NIOKANbHbIMW aHanorami Ha 6eH3uHe 1 gu3ene B
MacCOBOM CerMeHTe. B IHHOBALUWOHHOM CLEeHapuu TpaHc-
(dep orpaHnyeH, 1 K 2040 . Npon3BOACTBO B 3TUX CTpaHax
He ycneBaeT MacluTabupoBaTbCs B JOCTATOYHOM CTeneHu
0119 OCYLLIECTBNIEHNS NOSIHOLEHHOW KOHKYPEHLIMKM C Tpaau-
LIMOHHBIMK MaLLHaMK. TONbKO B CLEEHapuK 3Hepronepexon
NPOMCXOANT NONHOLLEHHas BbICTpas NoKanu3auus npous-
BO/JCTBA 3MEKTPOMOBUNEN B UHOMM U NPOYNX pa3BMBAID-
Lwuxcs ctpanax Asuu (puc. 2.29).

3aNn0XeHHble B [pOrHo3e YAelleBneHne W NoKanu3aLus
TEXHONOTUA NPOM3BO/ACTBA 3NEKTPOMOBUNEH NPUBOAST K
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TOMY, YTO B KOHCEPBATMBHOM CLEHApUM YUCNEHHOCTb WX
MUPOBOTO napka (BK/ouas anexkTpobychl) mocTuraet 250
MAH WT. K 2040 . (12 % 0T MMpOBOro aBTopbIHKa). B MHHO-
BALMOHHOM CLEHapuu 1 B JHEpronepexofe YMCNEHHOCTb

K HacTosiLLEMY BPEMEHW NpuBeaeHHas cpeaHeroao-
Bag CTOMMOCTb BfafeHus anektpomobunem B CLUA,
EBpone u Kutae yxe HWXe aHanoru4yHoro nokasa-

R SRR R eI 1619 And aBTomobuna ¢ [IBC, uTo cmynvpyer nepe-
K 2040 r. 410-600 MAH WT., nnn 21-32 % 0T MAPOBOTO aBTO- K/l0YeHre noTpebutener Ha aToT BUA TpaHcnopra. B

napka (puc. 1.2).

8TCA TOMbKO YEThIPEXKONECHBIMU NIErKOBbIMU aBTOMOBUNS-
Mu. Tak, TMXas aNeKTpUYecKas PeBooLns yxe Npou3oLna
B CErMeHTe [1BYX M TPexXKONeCcHOro NerkoMOTOPHOrO aBTo-

nepcnekTBe CKOPOCTb PacnpoCTPaHeHUs aneKTpo-
Mobunen bynet B nNepByto 0Yepesb 3aBUCETb OT CKO-
BaXHO MOHMMaTb, Y4TO 3M1EKTPOTPAHCIOPT HE OrpaHuymBa- DOCTU TPaHC(hepa TeXHONOTVIi NPOM3BOACTBA 3MeK-

TPOTPaHCNopTa N OOCTUXEHWd napuTeTa B CTOUMOCTU
BNafeHus B PasBMBAILLMXCS CTpaHax Asu.

PucyHok 2.29 - CpeaHue npyBeféHHbIe CTOMMOCTY BNaAeHNs aBTOMOBMISIMI Ha Pas3NnyHbIX BUAAX TONINBA
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TPaHCNOPTa, KOTOPbIA B OTAENbHbIX a3WUaTCKUX CTpaHax,
HanpuMmep, B Kutae n WHOMM, 3aHUMAET CYLLECTBEHHYIO
(23 %1 11% cOOTBETCTBEHHO) [,0/I0 OT NOTPEBICHMS SHEPrN
B TPAHCMOPTHOM CeKTope. 30eCb TPAHCMNOPTHbIE CPEACTBA
Ha 3nekTpoTare yxe 6e3 BCAKWX Cybeuamit cTanu nosHo-
CTbK) KOHKYPEHTOCMOCO6HbI C TPAANULMOHHBIMM MONeaaMm
W MOTOLMKIaMI MO CTOMMOCTM NPUobpeTeHns.

Ecnn ynucno HoBbIX MPOAaBaeMblx anektTpomobunen B 2018
. €0Ba [10CTaN0 0TMETKM B 2 MIH LUT. N0 MUPY, YTO COCTaB-
N9eT npuMepHo 2,5 % oT obLiero obbema npogax aBTo-
MOBWABN, TO YACNO MPOLABAEMbIX 3M6KTPOMONEAOB 6L
B 2017 . npeBbICcKI0 OTMETKY B 30 MAH WT. 1 cocTauno 30
% 0T Yucna HoBbIX NPOJ1ABAEMbIX B MUPE [IBYX U TPEXKONEC-
HbIX TPAHCMOPTHbIX cpeacTB. KOHEYHO, yaenbHOe 3Hepro-
noTpebnexne Kaxmaoro oTaenbHOro motounkna oo 10 pas

MeHblUE CPedHero 3neKTpokapa, OAHaKo, Y4uTblBas WX
OrPOMHYK YUCNEHHOCTb, 0COBEHHO B CTpaHax pa3BuBalo-
Lierca A3nun, oHW 06ecnevnBatoT BeCbMa BECOMYH 1010 B
06uemM 0bbemMe NoTpebneHns 3NeKTPOIHepruM TpaHcnop-
ToM (puc. 2.30).

POCT KOHKYPEHTOCMOCOBHOCTM 3NEeKTPOTPaHCNopTa, W,
Kak CneacTeue, ero [10au B 06LLIEM Napke TPaHCMOPTHbIX
CPenCTB, BAMAET He TOMbKO Ha noTpebnenne Hedrtenpo-
OYKTOB, HO ¥ Ha MepcnekTuBbl NOTPebAEHUs APpYrux anb-
TEPHATMBHbIX BWAOB TOMNMBA. TaK, K MPUMepy, B Nepcnek-
Tuee 00 2040 r. coepXaHHbIMK TEMMNaMK YBENMYMBAKITCS MO
MUPY 06beMbl NOTPeBNeHUS ra30MOTOPHOM0 TONAMBa - TMT
(B BMOE KOMNPUMUPOBAHHOIO U CXUXEHHOrO rasa), HecMo-
TPS Ha TO, YTO yXE Ha [1JaHHOM 3Tane TEeXHOA0rn4yeckoro
PA3BUTUS OHO MOJSHOCTbIO KOHKYPEHTOCMOCO6HO B 60/b-

[1Byx 1 TPEXKONECHbIE CPEeACTBa Ha anekTpotare K 2019 . yXxe NONHOCTbH KOHKYPEHTOCNOCOBHbI C TPaANLMOH-
HbIMW MOMEeaaMm1 1 MOTOLWKNAMK N0 CTOMMOCTM NPUOBPETEHUs 1 AeLleBne No CTOMMOCTU BNafeHns, Npu 3T0M

6onee 30 % HOBbIX MAPOBbIX NPOAAX ABYX- U TPEXKOJIECHOTO TPAHCMOPTa NPUXOANTCS UMEHHO Ha 3N1eKTpuye-
CKWWA CErMeHT.

PucyHok 2.30 - CTpyKTypa notpebeHiis aneKTposHepriv no BIUAAM TPAHCNOPTa Mo CLeHapuam
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LUIMHCTBE PEr1OHOB MWUpa MO CTOMMOCTM BNafeHUs aBTo-
MObUNEM C TpaLMLMOHHBIMU HEDTSHbIMM TONMBaMU. OfHa
13 OCHOBHbIX MPUYNH - OFPAHNYEHHOCTb 10POrOCTOALLEN U
He OKynawLlen cebs 3anpaBOYHON MHDPACTPYKTYPbI. Tak,
CpedHne MHBECTULMN B CTPOUTENbCTBO ra303anpaB0yHOi
CTaHuuu oueHusatotcs B 500-800 Tbic. gons., B A3C - 50-
150 TbIC. 10NN, B TO BPEMS KaK 3aTpaTbl Ha CTPOUTENbCTBO
BbICTPOI 3apAAKM NOCTOSHHOIO TOKa B 8,5-50 Thic. gonn.
(DakTnyecku, byaywmit 06beM pblHKa ANS TakuX TOMNB
OnpeaenseTcs NpeuMMyLLeCTBEHHO YPOBHEM FOCMONUTUKM
W MHCTPYMEHTOB MOAAEPXKM. Te CTpaHbl, KOTOpPble FOTOBb
CO(UMHAHCKUPOBATb CO3[0aHNe MHPPACTPYKTYpbl ANa ra-
30MOTOPHOrO TpaHcnopTa U obecneynBaTb UHCTPYMEHTDI
NoafePXKN NPOM3BO/CTBA, CMOrYT 0BECNEUYUTb pasBUTUE
[aHHOr0 CekTopa. Ho TaM, roe OCHOBHbIM MPUOPUTETOM
3HepronoaMTMKK CTano PasBUTWE 3NeKTPOTPaHCNopTa K
MT He obecneuymBaeTcd NMOAAEPXKa, NepCneKTUBbl A1
PACLUMPEHNS MCNONb30BaHUS ra3a OrpaHiyeHbl 1 KOHLBH-
TPUPYHOTCS B OCHOBHOM B KPYMHOTOHHAXHOM CEMMEHTE.

3HaYNTENbHYI0 POJb ra300CHOBAHHBIE TOMNBA MOrYT Cbi-
rpaTb B CErMEHTe MeX[yHapOOHON MOPCKOM TpaHCnopTK-
POBKM K KaboTaxa. KnoyesbIM [paiiBepoM 34ecb CTaHeT
pacnpocTpaHeHne 3KO0rMYECKon MHUUMATIMBLI MexX[lyHa-
pofiHOi Mopckoi opranusaumn (MMO) 3a npegensl aksa-
TOPWIA eBpONencKnx Mopen u 3anagHoro nobepexobs CLLUA,
YTO CYLUECTBEHHO MOBbLIWIAET NpuBiekaTtenbHocTb CII B
Ka4yecTBe TOMAMBa [N MOPCKMX NepeB030K 4 obecneym-
BAET BbITECHEHWE [0MOMHUTENbHbIX 06bEMOB HEPTEOCHO-
BaHHbIX TOMNMMB (nopaaka 164 MAH T H. 3. OT nokasaTeneit
KoHCepBaTMBHOTO CLEHapust K CLEHapuio 3Hepronepexon
Ha 2040 r.). Mpu 3TOM B CLEHapuUK 3Hepronepexos npeano-
naraetcs, 4to B Tpeb0oBaHNa nHuumMaTuebl MO BKAOYaOTCS
orpaHuyennd no sbibpocam CO,. bes atoro CMI B kavecTse
TONMMBA ANS MOPCKO BYHKEPOBKM C Y4ETOM [10POrOBU3HbI
nepeobopynoBaHNa CUIOBbIX YCTAHOBOK W MOPTOBOW WH-
GPacTPyKTYpbl He NONYYNT NPUHUMNUANBHOIO NPEUMYLLE-
CTBa nepef] HM3KOCEPHUCTHIM AN3E/bHbIM TOMIUBOM.

POCT KOHKYPEHTOCMOCOBHOCTM 3neKTpoMobune,
a KaK CnefcTBue - ux 107 B 06LLEeM aBToNapke,

BNMSIET He TOMbKO Ha noTpebneHne HeTenpoayk-
TOB, HO W Ha MepPCMeKTUBbI NOTPeBNeHUs [pyruX
TOMAMBHbIX aNbTePHATUB TPAHCMOPTHOMO CeKTopa

age by Murphy from Pixabay:
CYyLECTBEHHOE BAUSIHWE Pa3BUTUE 3/1EKTPOTPAHCNOPTA
0KasblBaEeT 1 Ha npsaMble Cy6CTUTYTbl HEQTENPOAYKTOB -
CUHTETUYECKME TOMNMBAE, NPOM3BOANMBIE M3 Ta3a, YIS U
BroMacchl, KOHKYPEHTOCMOCOBHOCTb KOTOPbIX Ha (OHe
HU3KNX MUPOBbIX LIeH CHKaeTcs. DakTuyecky, pacTyLumit
3NeKTPONapK YaCTUYHO 3aMeLLlaeT NoTeHLUManbHble 0bbe-
Mbl MCMOMb30BAHUS CUHTETUYECKMX TOMNWB. [laxe buoTo-
NNnBa - Hanbonee NeLIEBbIA NPSMOI CYBCTUTYT HedTenpo-
OYKTOB - CTAHOBATCH KOHKYPEHTOCMOCOOHBIMU MWL MpK
LieHe HedTu nopsaka 70-95 aonn./6app. B yCNOBUAX HUSKIX
LieH (13-3a HU3KOro cnpoca Ha HedTb NpK 3aMeLLeHInn He-
(TAHBIX MOTOPHbIX TOMMB 3NEKTPUYECTBOM) CHUXKAIOTCH
1 BO3MOXHOCTM PasBUTKS NPOU3BOACTBA CUHTETUYECKMNX
Tonnue. K 2040 . B8 KOHCEPBATUBHOM CLEHAPUW CUHTETUYE-
CKue Buabl Tonnuea obecnedat scero 130 MAH T H. 3. CNpo-
ca Ha xuakue Tonnuea (no cpasHeHuio ¢ 70 MAH T H. 9. B
2016 r.), npuyem npakTMYecku Bechb aT0T 06beM npuaeTcs
Ha Haubonee [eweBble U3 HUX - BruoTonnuea. B cueHapum
3Hepronepexop, B ycnosusx bonee MaclitabHoro pacnpo-
CTPaHeHus 31eKTPOMObUNEN, CNPOC Ha XWUAKWE CUHTETH-
Yeckue Tonnuea u BoBCe cocTaBuT K 2040 1. 105 MAIH T H. 3.
(puc. 2.31).

B uenom k 2040 1. npon30nayT CyLLECTBEHHbIE 3MEHEHNS
B TOMINBHOM KOP3MHE TPAHCNOPTHOrO CEKTOpa: HedTenpo-
LYKTbl CHU34T CBO 40110 C 93 % B HacTosLLee Bpems 4o 85-
73 % B 3aBUCUMOCTM OT cueHapus. [lons 3NeKTpO3HEpPrum
(B TOM yncne, BbipabaTbiBaeMOoi TOMAMBHBIMI 3N1EMEHTaMK)
pocturHet 11 % B KoHcepBaTMBHOM cuegHapuu, 21 % B UHHO-
BALIMOHHOM 1 32 % B CLIEHapWKU 3Hepronepexoq, a CUHTe-
TUYECKME X1aKie Tonmea (B OCHOBHOM 6GuoTonnuBa) Tak
n BymyT 3aHUMaTb [ONK nopsaka 2-3 % B 06LieM o0bbeMe
noTpe6neHns TonnB B TPAHCNOPTHOM cekTope (puc. 2.32).
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PucyHok 2.31- KapTa K/toyeBbIx Cy6CcTUTYTOB HedTenpoayKTOB B PasfuyHbIX PErMoHax Mupa

M 3nekTpuyecteo”

B MpupogHbiii ras ’

™ Byotonnuea

*BKntoyas TpaHCNOPTHbIE CPEACTBA Ha BOAOPOAHbIX TOMAMBHbIX 31EMEHTAX l;

WcTounmk: NHIN PAH

[axe napameTpbl CLEHapus 3Hepronepexof He NPUBOAAT K NOJHOMY BbITECHEHMIO HeTENPOAYKTOB 13 TpaHC-
MOPTHOrO CeKTopa B nepcnekTiee Ao 2040 T, 6onee Toro, HeTAHbIE TOMMNBA NMPOACXAIOT COXPAHITh B CErMeH-

Te [JOMUHWPYIOLLIEE MONOXEHWE, OHAK0 abcomioTHble 0BbeMbl NMOTPEBIEHUS XUOKNX BUAOB TOMMNBA B TPaHC-
MOPTHOM CeKTope cokpallarotes K 2040 1. BO BCex CLeHapusx, KpoMe KOHCEpBaTWUBHOTO.

PucyHoK 2.32 - CTpyKTypa cnpoca Ha SHepriio B TPaHCMOPTHOM CEKTOpe Mo BuaaM TOMuBa

2015 KoHcepBaTUBHbIN WNHHOBALMOHHbBIN JHepronepexon,
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B HedrenpoaykTbl B CuHTeTMYeCKME XUOKME TONNBa las (KN, Cr) INeKTPO3Heprug
WcTounuk: NH3W PAH
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MoTpebneHne HedhTENPOAYKTOB

nepcrnektuee 0o 2040 1. 3aMETHO MEHSEeTCS CTPYKTYpa

Ccrpoca Ha HedTenpomyKTbl - Ha 3T0 BAMSET POCT MO-

TpebreHns B TPAHCMOPTHOM CEKTOpPe Mpu OOHOBpe-
MEHHOM CHWXEHWE Cnpoca Ha HUX B HbITOBOM, KOMMeEpYe-
CKOM CEKTOpax W 3NEKTPO3IHEPTeTUKE, @ TakxXe U3MEHEHNS
B XMMWYECKOW MPOMBILLNEHHOCTU. B NMpOrHOSHOM nepuofe
0XMAAeTCA POCT CNPOCa Ha MOTOPHbIE TOMAKWBA (aBTOGEHSM-
Hbl, IN3€1bHOE U PeaKTUBHOE TOMAMBO), NMPK 9TOM UX [ONS
B 06LieM 0b6beMe cnpoca Ha HedTenpomyKTbl YBEINYMUTCS
Cc 63 % B HacTosLlee BpeMs [0 70-75 % Kk 2040 1. B 3aBUCHK-
MOCTW OT cLieHapusi. OHOBPEMEHHO W3-3a CHUXEHMUS NaTpe-
bneHns MasyTa B kayecTBe GIOTCKOro TOMNBA, @ TakxXe Bbl-
BOMA FEHEPUPYHOLLMX MA3YTHbIX MOLLHOCTEN, 0N NPOYNX U
TEMHbIX HEQTENPOLYKTOB CHU3NTCS B 06beMax notpebneHns
C 24 % B HacTodLlee Bpems [0 8-12 % k 2040 T.

Bo BCex CLEHapusx OXWLAETCS CHUXKEHWe Mu-
POBOrO CMPOCA HA TEMHbIe He(TeNPOAYKThI, YTO

notpebyeT COOTBETCTBYIOLLEN aganTaunn HedTe-
nepepaboTku.

PernoHanbHas KapTuHa B LIeNIOM CUNbHO He n3MeHuTes. Ha
pbiHKe CeBepHOit AMEpHKIA, NpH 0BLLIEM CHUXEHUM 06bEMOB
cnpoca Ha HedTenpoayKTbl, [OMUHMPYIOLIAM TOMAMBOM
cpean He(TeOCHOBAHHbIX OCTAHETCA BEH3UH, YeMy Crno-
COBCTBYET KaK MCTOPUYECKas NPUBEPXKEHHOCTb aMepHKaH-
LieB IMEHHO K 3TOMY BiAY MOTOPHOrO TOMNNBA, TaK U OXK-
[laeMoe yBeNnyeHe LIeHOBOro crpeaa Mexay 6eH3NHOM 1
[113€NbHbIM TOMMMBOM 13-3a «BbIMbIBAHUS» CPEAHNX ANC-
TUANATOB U3 Nyna nepepabaTbiBaeMOro Chipba.

B EBpone 0CHOBHbIM MOTOPHbIM TOMAMBOM OCTAHETCS Au-
3@/bHOE, NPW 3TOM OXWAAETCS CYLIECTBEHHOE CHIKEHWe
Crpoca Ha npoyue 1 TeMHble HeTenpoayKTbl N3-3a NOYTH
MOMHOr0 BbIBOJA Ma3yTHOM reHepaLnn 1 OrpaHUYeHNin Ha
1CNONb30BaHME TSXenblX Tonnue Ang dnota. Kpome Toro,
CHW3UTCA CNpOC 1, COOTBETCTBEHHO, AONS Hed@TexuMuye-
CKOro cbipbs B 06LleM 0bbeMe noTpebneHns HedTenpo-
LYKTOB.

3HauMTeNbHbIE U3MEHEHWS B YACTW CTPYKTYPbI NoTpebre-
HUS HeTAHBIX MOTOPHbIX TOMMMB 0XMAAKTCA B Pa3BUBai0-
LMXCe cTpaHax Asuin 3a cyeT CTUMYNMPYEMOil [U3enn3aLmn
NerkoBOro 1 rpy3oBoro asTonapka. Mpu ycnosum BuicTporo
nepexoza ABYyX 11 TPEXKONECHbIX TPAHCMOPTHbIX CPEACTB C
BEH31HA Ha 3NIEKTPOTArY CYLIECTBEHHO U3MEHUTCS COOTHO-
LeHWe [0nen 6eH3nHa W OU3enbHOro TOMMMBA B KOP3WHE
noTpe6nsembix HedTaHbIX TONAMB (puc. 2.33).
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PucyHok 2.33 - CLieHapHbIV NPOrHo3 CTPYKTYPbl CNpoca Ha HedTenpoayKTbl M0 PErMOHaM Mupa, MIH T
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Mpon3BoacTBO HEPTH

eCMOTPS Ha TO, YTO BO BCEX CLiEHapusx B OCHOBE 0be-

CrMeYeHus pbiHKa OCTaHETCS TPAANLMOHHAS HEDTb, 1014

HETPaAMLMOHHON [J0BbI4KM yaBOMTCS N A0CTUrHET 20-22 %
(puc. 2.34).

OcobeHHO 60nblIOe BO3AEWCTBME HA PbIHOK MPOACIXNT
0Ka3blBaTb HedTb HW3KOMPOHMLLAEMbIX KONJIEKTOPOB, YXe
obecneynsLuas 6ypHbIi pocT 0o6biun B CLUIA. 370 06ycnas-
NBAETCSA HE TONbKO CHU3MBLLMMCS B NOCAEAHNE FOAbl An-
anasoHOM «leH 6e3ybbITOYHOCTU» [0BbIYM N0 NOLOBHBIM
npoekTam [0 35-70 0onn.2017/6app., HO ¥ YHUKANbHOCTbHIO
NPOEKTOB N0 Pa3paboTke HedTel HU3KOMPOHMLGEMbIX
KONNeKTopoB Kak 613Hec-Moaenu. 3HauntenbHo bonee Ko-
poTkue (1-2 rofa), YeM y TpaANLMOHHbIX MPOEKTOB, CPOKM
OKYMaeMoCTH, NPUBNEKAIOT MHCTUTYLIMOHANBHbIX MHBECTO-
POB, NMOCKO/bKY NO3BONAKOT 3aXEAXMPOBATb MPOEKTbI OT
LIEHOBbIX PUCKOB Ha BECb Nepuop pa3paboTku. baHku fe-
MOHCTPWPYIOT BbICOKYI0 FOTOBHOCTb GUHAHCMPOBATD Takne
NPOEeKTbl C HU3KMMK puckamu. Ha aToM GOHE B YCNOBKSX
COXPaHEeHNs HeraTMBHbIX 0XMOAHWN B YaCTK ByayLLmMX nep-

CMEKTUB CMPOCa W LieH Ha HeDTSHbIX PbIHKAX, KaK MHBECTU-
LUMOHHbIN aKT1B pa3paboTka TpaLuLMOHHOr0 MECTOPOXE-
HWg CO CpoKOM okynaemocTu B 10-15 neT BbITNSAMT MeHee
MPUBNEKATENbHON.

MpoeKTbl N0 pa3paboTke HedTen HN3KONPOHULIA-
eMbIX KOMNEKTOPOoB B nepcnektuee Ao 2040 r. Bbl-
UrPbIBAOT Y TPAANLUMOHHBIX MPOEKTOB HE TO/bKO
3a CYET CBOeW KOHKYPEHTOCMOCOBHOCTM No 3a-

TpaTaM, HO ¥ 3a CYET BbICTPbIX CPOKOB OKynae-
MOCTM, YTO MPUBIEKAET MHBECTOPOB B YCIIOBUSX
HaNU4Ng B OTPACAM CEPbE3HbIX AONTOCPOYHbIX
PUCKOB, CBA3aHHbIX C MEpCnekTBaMi pPasBuTIS
cnpoca.

B nporHosHOM nepuoae COXpaHeHue NoaobHON cUTyaLum
faxe 663 CYLECTBEHHbIX TEXHOMOMMYECKMX YIYULIEHNN
no3sonmut CLIA nemoHcTprpoBaTth B KOHCEPBATUBHOM CLig-
HapWW BbICOKME YPOBHY 006bIYN HEDTI HUSKOMPOHMLLGEMbIX

PucyHok 2.34 - banaHcuposaHue cnpoca v NPeanoXeHns Ha pPbiHke HedTV MO CLEHapUIM
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KONNEeKTOPOB, NPK 3TOM HEKOTOPbIA 3anac Ans nanbHei-
LLIEV ONTUMU3ALIMM NPOLECCOB 06bIYM U CHUXEHUS 3aTpaT
y aMepuUKaHCK1X KoMMnaHuit coxpaHsetcs (puc. 2.35).

PucyHok 2.35- [luHamnka A06bMM HETN HIU3KOMPOHMLGEMbIX
KOMNEeKTOPOB B MUPE N0 CLEHapuaM
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WcTounmk: NHIN PAH

MoTeHUMan N0 CHUXEHWIO 3aTpaT nNpu Aobbiue HePTN HU3-
KOMPOHULIGEMbIX KONNIEKTOPOB peanu3yetcs B MHHOBALM-
OHHOM CLIEHapuy, YBenuymueas [06bl4y 3700 Buaa HedTH
B CLUA. Mpu 3TOM B CueHapWW OXnaaetcd paspaboTka
COBCTBEHHbIX KOMMepYecki 3DPEKTUBHbIX TEXHOMOrWiA
L006bl4n HedTU NNOTHLIX KONNEBKTOPOB B Kutae u Poccuw.
B cueHapuu 3Hepronepexofa [obblya Hed@TU HWU3KOMPO-
HWLL@EMbIX KONIEKTOPOB CHWUXAETCS NOA BO30ENCTBUEM
CYLLIECTBEHHOr0 COKPALLEHMs MAPOBOr0 Crpoca Ha HedTb,
0[IHAKO He TaK BbICTPO, Kak, Hanpumep, 4obblYa TpaauLm-
OHHOW HedTw.

Taxenble HedTU 1 NPUPOHbIE BUTYMbI XapaKTepu3yTCs
A0CTaTOYHO BbICOKOM CTOMMOCTbHIO pa3paboTku K OCTaHYT-
CS1 B 3aMblKatoLLien YaCTu KpMBOM Npeanoxexns. CornacHo
CLUEHapHbIM pacyeTaM B MPOrHO3HOM Mepuofe MUPOBbLIM
LIeHTPOM [106bI4N 3TOTO BMAA Cbipbs 0CTaHeTcs KaHapa, rae
ero npou3BoACTBO byaeT yBenMumBaTbCs BO BCEX ClieHa-
PUSIX, HECMOTPS Ha 10POroBM3HY. [TpUYNHA TOMY, KaK 3TO HI
napafoKcanbHo, - pocT A06biun HedTeN NNOTHBIX KONNEK-
T0poB B coceaHux CLUA. HecMOTps Ha TO, YTO COBPEMEH-
HbIi MAPOBOM YPOBEHb Pa3BUTUS TEXHONOMWIA NO3BOASET
BOB/EKATb B MepepaboTKy Cbipbe Ntoboro KayecTsa, pocT
006b14N HETPAAMLMOHHBIX HedTEN BEAET K «BbIMbIBAHMIO»
CPeOHNX OMCTUANATOB U3 QPaKLMOHHOMO CocTaBa HedTel
13 nyna nepepabaTbiBaeMoro Cbipbs. 3T0 NPMBOAMT K TOMY,
YTO TSKENble HeQTU HE KOHKYPUPYIOT C NErkuMU He@TaMu

Taxenble HedTN WU CBEPXIErkne HedTU HU3KO-
MPOHMLAEMbIX KOIEKTOPOB B3aWMHO LOMOJHSAOT
APYr ipyra Ha CTaguu nepepaboTku, UX COBMECT-
HOe WCMOoMb30BaHWE MO3BO/SET BOCCTaHOBUTL
CbIpPbEBOM BanaHc no 06bemy CPemHWUX AMCTWII-

NIATOB, YTO MPMBOAMT K MapafoKCcanbHOW CuTya-
LIAN: TKENble HedTy He KOHKYPUPYHT C HedTaMu
HW3KOMPOHWLLAEMbIX KOMIEKTOPOB, @ 0Ka3blBaKIT-
Ca Apyr ong gpyra ToBapamiu - KOMMAMMEHTaMU,
B COBOKYMHOCTW KOHKYPUPYS C TPaAMLIMOHHbIMU
NPOW3BOANTENAMMN.

HW3KOMPOHWLLAEMbIX KOMMEKTOPOB, a OKasblBaTCa [ApYr
ONg Opyra Ha ctaguu nepepaboTku ToBapami-KOMMNOHEH-
Tamu. Ux cMelleHne nepen NoCTYNNEHUEM Ha MEPBUYHYHO
MNeperoHKy No3BO/ISET BOCCTAHOBUTbL CPEHWNE NOKa3aTenm
MAOTHOCTM 1 BA3KOCTM [10 TPAANLIMOHHBIX HeDTEN.

B KoHCepBaTUBHOM CLIEHApWUK MUPOBas 106bI4a TAXKEMbIX
HedTer n butymoB K 2040 T. oLeHMBAETCS B 335 MIH TH. 3. B
NHHOBALIMOHHOM - 355 M/TH T H. 3., U3-3a H0oNbLLKX 06BbEMOB
006bI4n HeTen MNOTHbIX KONMNEKTOPOB, KOTOPbIE CTUMYU-
PYIOT CMPOC Ha BA3KME HEQTM AN CMELLEHNS CO CBEPXIEr-
KuMm, B IHepronepexope - B 290 MAH T H. 3. (puc. 2.36).

TexHONorMyeckne 1 3KOHOMUYECKME U3MEHEHWs, onpese-
NIAOLLME CTPYKTYPY MPOM3BOACTBE HE(TIHOrO ChbIpbs MO
BMIAM, BO MHOrOM (OPMUPYIOT 1 reorpauieckyto CTpyk-
Typy HedTeaobbium (puc. 2.37).

JInHamuka fo6bun HedTn B CeBepHon AMEpUKe BO MHOrOM
ONpeaenseTcs MHHOBALMAMU B TEXHOMOrMSX paspaboTki
HeTpaauLMOHHbIX HedTen. [lobblua B CLLUA yBenmymusaetcs
c 565 mMnH T 8 2017 1. g0 620-640 MAH T (B 3aBMCUMOCTH OT
cleHapus) K 2020-M rT., a 3aTeM cHuxaetcs K 2040 T. 1o
TEKYLLMX OTMETOK B CLEEHapWUK 3HEPronepexos 1 40 ypOBHS
B 600-620 M/H T B VIHHOBALIMOHHOM 1 KOHCEPBATUBHOM CLe-
HapuK, YT0 ONPEENSeTCs ONepexarLLM CHUXKEHUEM TPpa-
OMLNOHHONM 106bl4M Ha (OHe pPOCTa NPOM3BOACTBA HEPTH
HW3KOMPOHWLLAEMbIX KONNEKTOPOB. BO BTOPOM K/OYEBOM
npon3BoamMTene pernoHa - KaHage nobblua B CLEHapun
JHepronepexon K 2040 1. 0Ka3bIBAETCSH SHAYUTENLHO HUXE,
Hexenn B KoHcepsaTusHoM cueHapuu (190 MAH T npoTus
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270 MnH T 1 150 MK T 8 2017 1), YTO CBS33HHO CO CHIKEHUEM
B 9TOM CLIEHapuu Cnpoca Ha CpefHue OUCTUANATHI B pe-
T1OHe, a Kak CNEeACTBUE - CHUXEHUEM CNPOCA Ha TSXENOoe
CbIpbe ON19 CMeLLEeHus ¢ nerkon HedTbio CLLA.

Jlobbiya B HOxHO AMepuke B KOHCEPBATMBHOM CLiEHapui
Bo3pacTet 40 450 M/H T K 2025 I. UCKNOYUTENBHO 3@ CYeT
aKTMBHOWM pa3paboTku rnybOKOBOAHbBIX MECTOPOXAEHMN
bpasunuu, a panee BbICOKMIA MUPOBON CMPOC Ha HedTa-
HOe Cbipbe NoTpebyeT BBECTW B SKCMNyaTaluio 1 0oporue
NPOeKTbl N0 pa3paboTke Taxenbix HedTel B BeHecyane,
yTO [10BEMAET YPOBHM O06bluK B pernoHe o 550 MnH 1. B
CLeHapuu 3Hepronepexol BEHecyaNnbCKue NpOeKTbl Tak
W OCTaHYTCS ManoBOCTPebOBaHHbIMM B MEPCMeKTUBE [0
2040r.,n3-3a4eronobblyaBpernoHe K 2040r.cocTaBUTBCEND
450 MaH T npoTu 390 MaH T B 2017 T.

Temnbl cnafga fobbiun B EBpOne B Hayane MpOrHO3HOro
nepuoaa byayT HECKOMbKO CAEPXNBATLCS 33 CYET HayaB-
LLIEACS aKTUBHOCTY B HEQTEHOCHbIX 30Hax CeBepHOro Mops,
0[1HAaKO BBOAMMbIX B 3KCMyaTaL/0 3aNacoB He XBaTUT Ans
obecneyeHns YCTOWUMBLIX YPOBHE MPOM3BOACTBA [0
2040 .

B A3naTCckoM permoHe Takxxe 0XWoaeTcsd cnaf Aobblyun no
MEpE UCTOLLIEHUSI MECTOPOXAEHUI KOYEBbIX NPOKU3BOAN-
Teneit: Manainsun, MupoHesun, Kntas n NHaun. 06bembl ao-
B6blun KOHCEpBATMBHOO CLeHapus cocTaBnaioT 307 MAH T,
CueHapwus 3Hepronepexon - 280 M/IH T B CPaBHEHMM C NOYTH
400 mMnH T B HacTosLee BpeMs. PasHuua Mexay KpaiHumm
CLEeHapusMi OnpeaenseTcs B NepByto ovepelb Aobbiuei B
KuTae, rie H13Kne LieHbl CLeHapust IHepronepexos He no-
3BONSIOT BBOAMTH B 3KCM/yaTaLMio COBCTBEHHbIE A0pOrke
MPOEKTbl Ha TEPPUTOPUM CTPaHbI, U KUTANCKUE KOMMaHWN
NPeanoYMTalT NOCTaBNATb HA BHYTPEHHWIA PbIHOK HedTb,
006bITYH0 B IPYrMX pernoHax. Takxe B 9TOM CLEHapun He
BBOAATCH [OPOrOCTOALLME MPOEKTbI MO YBEUYEHUID HE-
(GTeoToaun Ha rnyboKOBOOHbLIX MpoekTax B Manansuu u
NHLooHe3uN.

BAVKHEBOCTOYHbIM PETMOH NPOAOMKUT 0CTaBaTbCs Kpyn-
HenLw M B Mupe Nno 06beMy Npou3BoANMON HedTH, ero A0S
B 06L1eM 06beMe MMpoBON A06buM BNNOTb 40 2040 T. ocTa-
HeTca cabiwe 30 % (tabn. 3).

PucyHok 2.36- [lobbiua HedTv No Bi1AaM, N0 CLEHapusaM
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Tabnuua 2.4 - [1o6b14a HedTH NO KKOYEBbIM CTPAHAM M PErMOHaM, MAH T

2015 2020 2030 2040

3 3 3 g 2 3 g

R R 3 = 2 = =

2 ] = & S = &
CesepHasi AMepuKa 895 999 998 998 898 1013 982 843
Kanapa 213 249 260 250 236 303 212 192
Mexkcuka 152 130 18 108 92 110 90 89
CLUA 557 620 620 640 570 600 620 562
H0xHas u LieHTpanbHas AMepuka 392 391 459 440 4298 552 478 4524
Bpasunusa 120 153 233 221 200 263 257 215
BeHecyana 133 9 109 95 69 15 100 96
Eepona 162 141 143 131 131 108 105 99
CrpaHbl CHP 673 123 M 710 630 686 613 530
KasaxcraH 79 8 120 110 92 133 95 87
Poccust 534 562 543 5238 498 485 456,6 412
ATP 395 415 358 345,1 345 307 2882 280
Kuran 21 221 166 165 150 126 123 121
VHams 40 46 45 4 40 4 38 35
Manaiiaus 32 31 26 25 25 24 20 20
MHpoHesus 39 35 30 29 28 24 20 19
BrnxHuii BocTok 1391 1354 1498 1480 1385 1634 1403 191
Npau 177 175 196 179 149 210 196 173
Wpak 192 215 321 246,6 242 310 2613 250
Caynosckast Apasust 560 571 581 568 530 643 580 555
Adpuka 381 409 421 358 331 430 349 330
Nvsua 20 4 52 44 35 66 50 25
Axrona 86 83 73 70 65 60 55 48
Hurepus 103 N4 121 124 110 139 140 90
Mup 4289 4432 4618 4468 4149 4730 4212 3725

WcTounuk: NH3W PAH
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MepepaboTtka HedTH

NI0YeBble TEHAEHUMM B Pas3BUTUM MUPOBOrO Hedrene-

pepabaTbiBaOLLEr0 KOMMMIEKCA B SHAYMTEIbHOW Mepe

3aBNCST OT CLEHapHbIX napameTpoB. B KoHcepeaTtus-
HOM 1 VIHHOBALIMOHHOM CLIEHApUsIX MMPOBas nepepabaTbiBa-
t0LLas NPOMBILLNEHHOCTb B NPOrHO3HOM nepuoae ao 2040 r.
B LIeNOM byaeT GyHKLUMOHMPOBATb C COXPAHEHMEM TPEHA0B
npeapbiayLLmx net. NMpupocT MOLLHOCTEN NepBUYHON Nepepa-
BOTKN 0XWAAeTCs B A3MATCKOM PErvoHe, B NEpBYt0 04epelb
3a CyYeT BBOAOB HOBbIX HI3 Ha Tepputopun Kutas u UHouu
LN YOOBNETBOPEHMS PACTYLLEro BHYTPEHHEro cnpoca Ha
COBCTBEHHbIX BbICOKOMaPXMHa/bHbIX (38 CYET CpaBHUTESb-
HO HI3KOW CTOMMOCTY TPYAa U OMepaLMOHHbIX 3aTpaT) MOLL-
HOCTSIX. HEeKOTOpbIN POCT NepBUYHOI NepepaboTki OXnaaeT-
Cs B CTpaHax AQpUKK, 30ECh KNKYEBbIM [PaBEPOM TaKXe
OKaXETC POCT BHYTPEHHEro cnpoca Ha HedTenpoayKTbl.
Mpu 3TOM CTPOWTb Ha CBOEW TEePPUTOPUN HU3KOKOMMNIEKCHDBIE
3aBOfb! 119 aPPUKAHCKNX CTPaH OKaxeTcsd bonee AeLIeBoi
1 0BOCHOBAHHOW anbTepPHATUBON, YeM OpraHn3aLns MMMNopTa
BbICOKOKAYeCTBEHHbIX HEQTENPOLYKTOB U3 IPYTHX PEr1oHoB
MUpa. banxe K KOHLLY NPOrHO3HOro nepuofa A0MOAHUTENb-
HblE MOLLIHOCTK N0 nepepaboTke noTpedytores B HIXHOM AMe-
pUKe 1 Ha banxHeM BocToke. B EBpone u CeBepHor AMepuke
13-3a HIU3KON MapXu 06beMbl NepBUYHOI NepepabaTku by-
OYT CHUXATbCS. TakxXe TeHAEHLMS Ha CHUXEHWe NepBUYHOK
nepepaboTku byoeT NpocnexmsaTbea v B ctpaHax CHI.

3HaunTeNnbHO bonee HanpsXeHHOW bymeT cuTyauus ang
HedTenepepaboTymMKOB B CyYae peannsalum napaMmeTpos
cnpoca cleHapus JHepronepexoaa, Koraa pernoHam-npo-
W3BOAMTENSM HedTU NPUAETCS CTONKHYTLCS C XECTOYan-
LLIEV KOHKYPEHLIMEN. 3-3a 3HAUNTENbHOM YAANEeHHOCTY OT
BHELLIHWX PbIHKOB CObITa KKYEBbLIX NEPepabaThiBaOLLINX
npeanpuatnin ctpaH CHI 3pecb 06beMbl NepBUYHON ne-
pepaboTkn cHuagTca Ao 300 MaH T K 2040 . 3HAUNTENbHO
MeHbLLNe 06beMbl HOBbIX BBOAOB, HEXeN B KOHCEPBATHB-
HOM CLeHapuu, 0XunaatoTes Ha bavxHeM BocToke, B Asun
n B Adpuke. B EBpone n CeepHoil AMepuKe Takxe 0xiu-
0aeTCs YCKOPEHME TEMMOB CHUKEHUS 0BbEMOB NEPBUYHON
nepepaboTKu.

MupoBoi HedTenepepaboTke B NPOrHO3HOM ne-
puoae NpeacTouT PeLlnTb HempocTyr 3adady:
CYLLIECTBEHHO HapaCTUTb NPOM3BOACTBO CBET/bIX
HeTenpPOaYKTOB NPKU CHUXEHWN 06LLIX 06bEMOB
nepenyHon nepepabotku. MepepabatbiBatoLLnUM

3aBogaM AMepukn w EBpombl mpu STOM NpuaeT-
C4 COCPefoTouMTCH Ha BBOL B 3KCMMyaTauuio
rMOPOAECTPYKTYPUBHBIX NPOLIECCOB, @ BOT AQpu-
KQHCKMM 1 A3MaTCKUM MPOWU3BOAMTENAM YOENNTH
BHUMaHWE KOHBEPCUOHHbBIM YCTaHOBKAM.

Mpu 3TOM MacLUTABHbIE U3MEHEHUS KOCHYTCS BTOPUYHBIX
NpOLLEccoB nepepaboTki. PasBUTHe KHOYEBbIX TEXHONOM-
YEeCKMX HanpaBeHnit 6yaeT onpenensThest CTPYKTYPHbIMY
U3MEHEHUAMY B CTIPOCE Ha HehTeNPOAYKTOBbIE TPYNMbl M0
pervoxam mupa (puc. 2.33).

Iins CeepHoi AMEDPUKN K/HOYEBbIM 1paiBEPOM PasBUTUS
nepepaboTKn CTaHeT pacLUMpeHne O0AM CBEPXNErkux W
CBEPXTXENbIX HEDTen B CbIpbeBOM Nyne nepepabaTbiBa-
tOLLIEV MPOMBILLNEHHOCTU. 3TO NPUBOAMT K «BbIMbIBAHMIO»
cpeaHnx GpakLUuMiA, NonyyaeMblx Ha YCTAHOBKAX MEpBMY-
HOW NeperoHKn HedTei. HECMOTPS Ha TO, YTO CMELLEHNEM
PA3HOCOCTaBHbIX YINEBOAOPO/HbIX CMECEN BO3MOXHO [10-
BUTbCS PU3MYECKMX NapaMeTpoB, CONOCTaBUMbIX C Tpaau-
UMOHHbIMK HedTIMM, NOA KOTOPble afanTMpOBaHa aMepu-
KaHckas nepepaboTka, ux pPaKLMOHHbIA COCTaB BO3MOXHO
W3MEHWTb TOMbKO B XOLEe [ECTPYKTWUBHOW nepepaboTku.
YunTbIBaq POCT CNPOCA HA CPeLHNEe AUCTUNNATLI (KepOCHH
W An3enbHoe TOMMBO), Kak B camoil CeBepHoi AMepuKe,
Tak W Ha OCHOBHbIX 41 NMPOW3BOAUTENEN PErMOHA PhIHKAX
cobiTa (EBpona u H0xHaa Amepuka), npu TpaanLMOHHOM
dokyce HedTenepepaboTKi B PETNOHE HA MaKCUMU3ALMIO
NpoM3BOACTBA aBTOMOBWILHOrO 6eH3uHa, oTpacau npef-
CTOUT KpynHoMacLiTabHas afantaumus K MeHsioLwuMes ye-
N0BKSM. B nepByto 04epenb 3T0 ByNEeT NPOUCXOaNTb 3@ CYET
aKTWBHOr0 PacLLUMPEHNS MOLLHOCTEN rMaPOAECTPYKTUBHbIX
NpoLEeccoB  (rMAPOKPEKMHT, TUAPOKOHBEPCUN  TIXENbIX
0CTaTKOB).
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B cTtpaHax OxHoit u LleHTpanbHoW AMEpUKWM OCHOBHOM
3afavert ang nepepaboTku C TOYKN 3PEHNS OpraHM3aLuu
BTOPWYHBIX MPOLECCOB NPY PaCcTyLLMX 06beMax NepPBUYHOM
nepepaboTKn CTaHeT CTPOMTENLCTBO MOLLHOCTEN FMAPOO-
BnaropaxwuBatoLLx U AeCTPYKTUBHbIX NPOLECCOB AN ne-
pepaboTKi COBCTBEHHbIX PECYPCOB CPEOHMX BbICOKOCEp-
HUCTbIX HedTeil (puc. 2.38).

B EBpOMEnCcKOM peruoHe CTPYKTypa BTOPUYHbIX MOLLHO-
cTen nepepabaTbiBaloLLen NMPOMbILLNEHHOCTM He [ONXHA
NOABEPrHyTbCA 3HAYMTENbHbIM U3MEHEHUSIM. BbICOKYHO
OO0 B CTPYKTYPE BTOPWYHbIX MOLLHOCTEN NPOAOMXaT
3aHMMaTb TMAPONPOLECCHl ANS MaKCUMMU3aLuK BbiNycka
AN3eMbHOr0 TONANBA W MOBbILLIEHNS 3KONOTNYHOCTH HedTe-
NPOAYKTOB NMpK OBLLEM CHUXEHMM abCONOTHLIX 06bEMOB
KaK MepBUYHbIX, TaK U BTOPWUYHBIX MOLLHOCTEN, B NEepByt0
o4yepefb NpeHa3HaYeHHbIX 119 NPOM3BOACTBA BbICOKOOK-
TaHOBbIX KOMMOHEHT 6EH3MHOB.

BAMXHNUIA BOCTOK B NPOrHO3HOM NepKo/e Bo BCeX CLieHaph-
aX 0X1aeT paclUMpeHne cnpoca Ha HeTenpoayKTbl Npu
napannenbHoM YXecToueHU TPeBOBAHNI K UX KauyecTBy.
B cBA3M C 9TM B NepBy0 04yepeab OXWAAETCS pasBuTHe

KOHBEPCWOHHBIX MPOLIECCOB: MAPO0YNUCTKM U CUHTE3a Bbl-
COKOOKTaHOBbIX KOMMOHEHTOB TOMMB. AKTyanbHbIM 6yneT
W PaCLUMPEHME MOLLHOCTEl KaTanuTUYeCKoro KpekuHra
W NPOLECCOB KOKCOBaHWS, OCOBEHHO BBMAY PacTyLero
Cnpoca Ha Cbipbe ANg HeTerasoxmMMmm B peruoHe.

AHanornyHa cutyauus u B AbpukaHckux ctpaHax. OgHako,
6onee nerkoe, 4em Ha banxHeM BoCTOKe, Cbipbe NO3BONMUT
chOKYCHUPOBATLCA HA TMAPOOYNCTKE 1 OKTAHOMOBbILLIAK-
LLIMX YCTaHOBKAX, B TO BPEMA Kak bonee oporue AecTpyk-
TUBHbIE npoLecchl 6yayT PasBUBATLCA CPABHUTENbHO He-
BbICOKMMM TEMMAM.

Bcnen 3a pacluMpeHueM cnpoca PervoHanbHOro pbiHKa
cTpaH ATP akTMBHO bymeT pa3BuBaThcd M HedTenepepa-
baTbIBAOWMIA CermMeHT. CTOMT 0XnUaaTb pa3BUTUS MO BCEM
TE@XHONOrMYECKNM HaNPaBNEHUAM BTOPUYHbIX MPOLECCOB,
0[lHaKo (GOKYCOM CTaHYT AECTPYKTUBHbIE npouecchl. Mpu
3TOM pacTyllue NoTpebHOCTN B OCHOBHOM HedTexumuye-
CKOM CbIpbe PEeruoHa - HadTe - byayT nNpUBOANTL K TOMY,
YTO BbIMYCK MPSAMOrOHHOTO MPOMYKTa CTaHEeT MpUBNEKa-
Te/NbHEE BbICOKOTEXHONOMMYHOM0 BEH3MHA.

PUCYHOK 2.38- TIp1OpUTETbI PasBITIA TEXHONMOTWIA NepepatoTKu U LOMUHNPYIOLLIEE CbiPbE MO MUPOBbLIM PErOHaM

CepepHan AmepwKa
iar . i

LlﬁHTpﬂ-}'leElﬂ M iﬂ‘}HH H
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XuMug yrnesoaoposoB

MMWYECKNA CeKTop B NOCNedHWe rodbl CTan OfHUM W3

CaMblX ObICTPOPACTYLLMX CEKTOPOB CMpoCa Ha Xua-

Kue Tonnmea, K 2017 r. oH notpebnan nopaaka 535 MAH T
XWOKMX YrNEBOAOPOAOB, a K 2040 . coctaBuT 835-875 MAH. T
H. 3. TeM He MeHee, OLINBOYHO Npeanonarath, YT0 BECh 3T0T
NPUPOCT Cnpoca BymeT NOKPbIBATHCA MCKIOYMTENBHO TOMN-
BaMu, NPOM3BOAMMBIMU U3 HEDTU. 3TaH WU HadTa, KOTOPbIE B
HaCcTOALLIEe BPEMS JOMUHUPYIOT B ChIPbEBON KOP3WHE C CO-
BokynHoi foneit 8 80 % (puc. 2.39), a Takxe nponaH, ByTaH
W [axe rasoitib, KOTOPble MOryT BbITb Kak NPOayKLMen He-
(GTenepepaboTku, Tak 1 NPonU3BOaNTbCS Ha T3 npu ouncTke
XXWPHOrO rasa, UNu [Jaxe Ha NpoMbICNE NpK ero NoAroToBKe
K TPAHCMOPTUPOBKE. Mpn 3TOM BaXHO, YTO KOHEYHbI NPOAYKT
- 3TUNEH, He Pa3/MyaeTcs N0 CBOWM TOBAPHbLIM XapaKTepu-
CTMKaM BHE 3aBMCWUMOCTW OT TOrO, NOMYYEHO NN CbIpbe ANS
ero Npou3BOACTBA M3 HETY UK W3 ra3a, YTo eNaeT BeCbMa
YCNOBHbIM TPAAMLMNOHHO NPUHATOE PA3fEeNeHne 0Tpacm Xu-
MWW YrNEeBOA0POAOB Ha HedTe- 1 rasoXMMMIQ.

PucyHok 2.39- CTpyKTypa CbipbeBO KOP3KHbI MUPOBOTO NPOWN3-
BOLCTBA 3tuneHa B 2017 T.

2% 1%
JraH

m [IponaH

3% m [a30/1b

Hadra

m byTaH
Yronb

43% lpoune

Wctounuk: The Kaiteki Company Sustainability Report 7th March 2017

[lns nepcnekTB pasBUTUS MUPOBbLIX PbIHKOB XMAKOr0 1
ra300bpasHOro TOMAMBA OKA3bIBABTCH BaXHbIM MMEHHO
peLLleHne BoNpoca: YTo Xe byneT BbICTYNaTb MCXOAHbIM Cbl-
pPbeM 1% Npou3BoAcTBa CYT, aTaHa U HadThl - HePTb UK
NPUPOAHBIA ra3? C TeXHUKO-3KOHOMUYECKOM TOYKM 3peHns
aTaH SBISETCA NPEAnOYTUTE/bHBIM ChipbEM NMPON3BOACTBA
3TWUNeHa, YT0 06YCNOBNEHO BbICOKUM BbIXOAOM LIENEBOro
Npo/yKTa 1 601ee HU3KNMU LieHaMK Ha Cbipbe. ITaH BbICTY-
naeT B KayecTBe N0OOYHOr0 NPOAyKTa ra30BOM NPOMbILL-
NIEHHOCTM W, B TEOPUM, MOXET CYMTATLCS ChIPbEM C OTpULA-
TENbHON CEBECTOMMOCTbIO, NOCKO/bKY Ero CoAepXaHue B
TOBapHOM rase CTPOro periaMeHTUpyeTCs v 1e3TaHu3alms
9BNSeTCa 0693aTeNbHbIM NPOLECCOM. [pu 3TOM CTOWT OT-
METUTb, YTO TPAHCMOPT 3TaHa Ha 3HAYNTESNbHbIE PACCTOs-
HWS He MPeaCTaBAAETCS 3KOHOMUYECKM LIeNecoobpasHbiM
13-33 TEXHONOMWYECKUX OrpaHMYeHUA U OTHOCMTENbHO
Masiblx 06bEMOB ero NpoMsBOACTBA. TakuM 06pasoM, 3TaH
0Ka3bIBAETCH «3anepT» Ha PernoHabHbIX PbiHKAX Npous-
BOAWTENEN rasa, YTo v SBASETCS OCHOBHbIM HapbepoM AN
ero npuMeHeHus 3a NPefenaMm 3T1X PbIHKOB, OrpaHn4nBa-
eT 06beMbl MPOBON TOPFOBAM UM W, KaK CNeacTBuMe, LMpo-
KO pacnpOoCTPaHEHHYI0 3TAHOBYK XUMUIO. AHanornyHa no-
rMKa 1 A8 CTpaH, UCMONb3YIoLWMX B Ka4eCTBE KNOYeBOro
Cbipbst AN HepTexumum CYT.



HadTa npu 3T0M MMEET 3HaUYMTeNbHbIE NPEUMYyLLLecTBa ne-
pen ataHoM v CYI MMEHHO B Ka4eCTBe TOBapa A MEXCTpa-
HOBOW TOPrOBAW, YTO 06YCNABNMBAET NIETKOCTb YCOBUI €6
TPaHCMOPTUPOBKK (MM BOSMOXHOCTb MPOW3BOACTBA Ha
MECTe 13 CbIPOil HedTv), a TakXXe LUMPOKMIA CNeKTp nonyya-
eMbIX LEHHbIX MOHOYHbIX NPOAYKTOB, B TOM YMCAE NPOMUEH
1 byTunex. Tak, Hanpumep, Kutai, 3a c4eT KpynHoMacLuTab-
HOr0 MCMNOMb30BAHNS XMAKOrO CbiPbsi CMOT BbIATM B MUPO-
Bbl€ IMAEPbI M0 NPOU3BOACTBY NPONWU/IEHA.

YunTbIBas 9TM 0COBEHHOCTM 3TaHa W HA(TbI B KAYECTBE Cbl-
pbsi 1S XMMUK, B MPOTHO3HOM NEpUO/ie COCTaB ChiPbEBOIA
KOP3WHbI N0 OTAEMbHbIM PernoHam Mupa byaeT no-npexHe-
My OnpenensTbcs B NepBylo 04Yepefb AOCTYMHOCTbH CBO-

6oHbIX 06bEMOB NPUPOAHOr0 rasa, KOTopble MOrYT BbiTh
NyLLLeHbl Ha MPOM3BO/CTBO 3TaHa. (puc. 2.40).

[lo HepaBHero BpeMeHn cuTyaums B CLUA 6bina BO MHOTOM
YHWUKanbHa. KpynHenwuit 8 MUpe NPOU3BOANTENb HEDTEXK-
MUYECKOI NpoayKUmu Ba3upoBan CBOe NPOW3BOACTBO Ha
3TaHe, NpK 3TOM UMes 1eDULNT COBCTBEHHOIO NPUPOAHOr0
rasa. OrpoMHbIN CNPOC Ha aBTOMOBM/bHBIN BEH3UH Ha BHY-
TPEHHEM PbIHKE [10 CWX NOP OrpaHu4YnBaeT BbiNycK HadThbl
HedTenepepabaTbiBaOLUMA NPEANPUATUASIMU, NPU 3TOM
WMNOPT rasa u3 coceaHel KaHambl N KpynHble MOLLHOCTH
AECTPYKTMBHbIX NPOLECCOB Ha MeCTHbIX HI3 nossonstoT
MNOKpbIBaTb 3TOT AedUUMT. Hayano «CnaHLEeBoi peBosio-
> B CLLIA 1 BbICTPbIA POCT A0DBIYM XUPHOIO CNAHLEBOr0

B NpOrHO3HOM NEepuofe COCTaB ChipbeBOi KOP3UHbI AN HedTerasoxiuMun ByaeT no-npexHeMy onpeaendrb-

Cq NOCTYNHOCTbtO CBO60OAHbIX 06bEMOB 106bIBAEMOTO HenocpeacTBEeHHO BHYTPW CTPaHbl XMPHOIO NPMPOAHOIro
[a3a, KOTOpble MOTyT bbITb nyLleHbl Ha MPON3BOACTBO 3TaHa.

PucyHok 2.40- CbipbeBble KOP3uHbI NPOM3BOACTBA 3TUNeHa B 2040 T.

WeTouHuk: NH3N PAH
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rasa npuBeNM K CHUXEHMIO LieH aTaHa 1 LUDNY, ctumynnpys
aMepuKaHCKMX MHBECTOPOB K PA3BUTUID ra3oxWMUYECKO-
0 CeKTopa Ha COBCTBEHHOW TEepPUTOPUM BBN3M Fa30BbIX
npombicnoB. COXpaHeHWe 3TOM TEHAEHLMN 0XNOAETCS U Ha
NepCcneKTMBY, yYNTbIBAs 3HAYNTENbHBIE NPOTrHO3HbIE 06be-
Mbl [L0BbIYM XMPHBIX Fa30B.

EBpona npogomxnt 6asnpoBaTb CBOE HEDTEXMMUYECKOE
NPOM3BOACTBO Ha NPUBO3HON (B NEPBYI0 04epesb - C banx-
Hero Boctoka 1 13 cTpaH CHI) HadTe. CaMi 06beMbl Xu-
MWYECKMX MOLLHOCTEN B PErMoHe B MPOTHO3HOM Mepuose
ByayT CHUXATbCS - CKaXeTcs KOHKYPEHTHOe [aBneHue
npoussopuTenen 6a3osbix MoHOMepoB u3 CLLUA u banxHe-
ro Boctoka. CobCTBEHHOE EBPONENCKOE NPON3BOACTBO Ha
MMMOPTHOM CbIpPbe B YCOBUSX LIEN0ro psaa 3K0N0rmyecknx
OFPaHNYEHUI HA XMMUYECKME KOMBWHATbI 0Ka3blBAETCS
MeHee 3KOHOMUYECKU 3QHEKTUBHDBIM.

Ha bruxHem Boctoke ¢ 1990-x rr. ra3oxumus nepexmsa-
na nepwop BypHOro pocTa, CTUMYIMPYEMOrO W36bITKOM
MECTHOr0 Cbipbs. lporpaMMbl rasupukaLmm KOMMyHanb-
HO-6bITOBOTO CEKTOPa M MPOMbILLNEHHOCTW PErNOHa, Ha-
yaBlwuecs B 2000-e T, OTTAHYAM CYLLECTBEHHble 06beMbl
rasa COBCTBEHHOrO NPOW3BOACTBA M3 XMMWUYECKOTO KOM-
NNeKca, B CBA3M C YeM, aMBULIMO3HBIE NMNaHbl CTPaH peru-

OHa Pa3BUTUS XMMUYECKOI 0TPACAM C NPUPOAHLIM ra3oM B
KayecTBe K/KYEBOro Chipbs 0KA3anuch nof BONPOCOM. B
nepcnexTuse [0 2040 1., yunTbIBas 3HAUNTENbHBIE N1aHbI N0
CTPONTENbCTBY MOLLHOCTEN NEPBUYHON NepepaboTki Hed-
T, KOTOPbIE CMOrYT NPOWN3BOAMTD B JOCTATOYHbIX 06beMax
HadTY, 419 BONbLIMHCTBA CTPaH PeruoHa byaeT XxapakTepHa
NOCTENeHHas NepeopueHTaLMsS XMMIUYECKOro KOMMNeKca ¢
ra30BOro Ha HePTAHOE ChIpbe.

Kutait yxe ceivac sBNSeTCS OfHUM M3 MUPOBbLIX TMAEPOB
XUMUYECKON NPOMBbILLNEHHOCTY, @ K 2040 T., Kak 0XuaaeTcs,
BO BCEX CLIEHApWSX, 3aNMET MANPYIOLLME NO3ULWN N0 06b-
eMy MouHocTei, oborHas CLUA. OrpaHuyeHHble pecypebl
COBCTBEHHOIO rasa NpeonpeneNinan CbipbeBY0 CTPYKTYPY
He@TexuMuM B CTPaHe C npeobnaaaHMeM UMMOPTHON Had-
Tbl ¥ NPOLYKTOB rasudukaumum yris. B nporHo3HoM nepuose
oXuaaetcs, yto Kutail NpoAOIXMT AMBEpPCUOUUMPOBATDL
CbIPbEBYH) KOP3MHY XMMWYECKOr0 KOMM/EKCa, 0CTaBasiChb
MWUPOBbIM NIMAEPOM MO 06LLEMY 06bEMY XMMUYECKMX NPO-
W3BO[CTB.
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MeXayHapoaHasg TOprosns

epCNeKTBbl MeXIyHapO4HOW TOProBAN Ha HETIHOM

PbIHKE 04YeHb CUMbHO 3aBMCAT OT clieHapua. B KoHcep-

BaTWBHOM CLIEHAPWW B HEW HE OXMIAETCS PEBOMOLIMOH-
HbIX N3MEHEHWN, BNNOTb [0 2040 . CLLIA ocTaHyTCs HETTO-UM-
nopTepoM HeqTH, HECMOTPS Ha POCT CNaHLEBOi A06bMKM 1
COKpaLLeHe abcontoTHbIX 06bEMOB crpoca Ha HedTenpo-
OYKTbI. Py 3TOM 3HAYUTENBHOE CHIKEHME UMMOPTA B CTPaHy
- € 395 0o 280 MAH T - ByneT obecneyeHo no bonbLUern YacTu
33 CYET BbIMELLEHNS U3 Myla NOCTaBLUMKOB CTpaH AQpHKK
n bnvxHero BocToka. IMnopt B cTpaHy byaeT npenctaBneH
B OCHOBHOM ToXenbiMM HedTamu KaHadbl (ceiyac Ha ux
Aono npuxoautea 43 % ot umnopta B CLUA, a k 2040 r. atoT
nokasaTesib BbipacTeT A0 62 %) npu NpakTUYecKu HensMeH-

HbIX abCoNtOTHbIX 06bemax noctaBok U3 KaHadb! B CLUA. B
Lilenom CeBepHad AMepuka yxe B nepsoi nonosuHe 2020-x
IT. MPEBPATUTCS B HETTO-3KCMopTepa HedTh 3a CYET pocTa
KaHa[CKOro akcrnopta B cTpaHbl ATP u akcnopra u3 CLUA
Nerkon HedT B eBPONENcKIMe CTpaHbl. M3-3a COKpaLleHus
cnpoca Ha HedTenpoayKTbl 1 pocTa COBCTBEHHOM [06bIuM,
B VIHHOBaUMOHHOM cueHapuu CLUA elle CunbHEE CHUXaT
MMNOPT, 40BOAS ero Ao otMeTku B 100 MAH T, @ napameTpbl
CLeHapust IHepronepexof 1 BOBCE NPUBOLAIT K COKPALLEHMIO
HetTo-uMnopTa B CLUA noutn no Hyns k 2040 r,, @ Hemcnonb-
30BaHHbIE U36bITOYHbIE 06beMbl HedTen Mekcnku u KaHaabl
HanpaBnsOTCa NPeUMyLLIECTBEHHO B Asuio (puc. 2.41).

PucyHoK 2.41 - 3kcnopT (MonoxXuTenbHble 3HaYeHs) v MNoPT (0TPULIaTeNbHbIE 3HAYEHMS) HEDTAHOrO Chipbd MO KMKYEBbIM CTPaHaM

N pernoHamM Mupa C HanpasneHnaMm NoCTaBoK, MO CLUeHapuaM, MIH T H.3.
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[epCneKTBbl MeXAyHapOaHOM TOPTOBMN Ha He-
(TIHOM PbIHKE 0YeHb YYBCTBUTENbHbI K CLEHap-
HbIM MPELNnoCbINKaM. HapacTutb 3KCMOPT Chipoi
He@™M B KoHCepBaTMBHOM 1 VIHHOBALMOHHOM
cueHapusax kK 2040 r. ymactcsd TOfbKO CTpaHam

bnnxHero BocToka, B OCHOBHOM 3a CYET MocTa-
BOK Ha PbIHKW PasBMBAKLLMXCS CTPaH Asuu, of-
HaKO, B CLIEHapuW 3HEepronepexon 1 oHu bymyt
BbIHYX[EHbl CYLLECTBEHHO COKPaTUTb O0BbEMb
3KCMOPTUPYEMONO Cbipbsi MO CPABHEHMIO C TeKy-
LMK 0BbEMAMMU.

HapacTuTb 3KcnopT chipoit HedTh B KOHCEPBATUBHOM U UH-
HOBALIMOHHOM cueHapuax K 2040 T. ynacTcs To/IbKO CTpaHaM
BrxHero BocToka, NpeuMMyLLECTBEHHO 3@ CYET NOCTaBOK
Ha PbIHKI Pa3BMBAILLMXCS CTPaH A3WW, OOHAKO, B CLEHa-
pUn 3Hepronepexos v OHW 6yayT BbIHYXXAEHbI CYLLIECTBEHHO
COKpPaTUTb 06BLEMbI SKCMOPTUPYEMOTrO Chipbst MO CPaBHe-
HWIO C TEKYLLUMK 0bbEMaMN.

CtpaHbl CHI, no Mepe ucyepnaHug TekyLlei pecypcHoM
6asbl, CTONKHYTCS C HEN36EXHOCTHI0 Nepexo/ia Ha TPYOHO-
N3BNIEKaeMble, J0POrocToaLLIME 3anachl W, Kak CneacTeue,
CO CHWKEHUEM KOHKYPEHTOCMOCOBHOCTM No 3aTpaTaM Ha
MMPOBOM DbIHKE, YTO B COBOKYMHOCTM CO CHUXKEHMEM MO-
TpebHOCTYU B MMNOpTe B 06enx AMepukax 1 EBpone npuse-
[ET K XEecTKol 6opbbe 3a a3uatckoro notpebutens yxe B
KOHCEPBATMBHOM CLIEHAPUN.

Elle 0HO HEMANOBaXHOe U3MEHEHUe - CHUXeHMe abco-
NIOTHO BO BCEX CLEHapuax 06beMOB BbiBO3a HEPTAHOro
CbIpbsl C adPUKAHCKOr0 KOHTUHEHTA M3-3a CYLLIECTBEHHOIO
poCTa COBCTBEHHOM NOTPEBHOCTH CTPAH PErVOHA B NPOAYK-
Tax nNepepaboTkyu 1 aKTMBHOTO CTPOMTENbCTBA HU3KOKOM-
nnekcHbIx HM3, cnocobHbIX NPON3BOAMTL HU3KOKAYECTBEH-
HOe TOMAMBO, HeBOCTPebOBaHHOE BOMblle HUIAE B MUPE.
Mpu 3TOM BMOMIHE BO3MOXHO CTAHOB/EHME appUKAHCKOrQ
KOHTMHEHTA Kak HOBOr0 SKcnopTepa HepTenpoayKTOB - eB-
PONENCKMEe 1 aMepuKaHCKNUe KOMMaHWW B Cyyae cTabunm-
3aLM MONUTMYECKOI 11 BOBHHOW 0BCTAHOBKM B psfe CTPaH
PeruoHa BnofHe MOryT NepeHecTy TyAa CBOM 3aBOfbl, CTa-
HOBSILLIMECS Ceiyac YObITOYHbIMI 113-3a BbICOKMX 3KOMOrK-
YeCcKnx TpeboBaHui.
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EBpona BO BCex cuLeHapusx byaer CHMXaTb 06beMbl UM-
nopta ¢ 500 MaH T B 2017 1. 0o 220-340 MnH Tk 2040 T, B
3aBMCUMOCTM OT CLiEHapus, NpK 3TOM CTPYKTypa NocTaBok
OCTaHeTCcs [MBEPCUPULIMPOBAHHON MO PErMoHaM Mnpowuc-
X0XAeHus. Ha pbiHKe peruoHa 6yoyT npeacTtaBneHbl no-
CTaBLnKN u3 CeBepHon AMepukw, ctpaH CHI, BanxHero
BocToka, Adpuku n HXHON AMEpUKM.

PocT notpebHOCTH B MMNOPTE HEDTH, N0 CPaBHEHWIO C Te-
KYLLLMMI OTMETKaMK, CneayeT 0XnaaTb TONbKO B a31aTCKOM
PErvoHe, MPUYEM B CTPaHax passuBaloLLeics Asuu (kpome
KuTag). IMeHHo 3a 9T pbIHKI Pa3BEpHETCS 0CTPas KOHKY-
PeHTHas Bopbba, B KOTOPOW Hanbonee CunbHbIe NO3ULMN
byaoyT MMEeTb Te MOCTaBLLMKKM, KOTOPbIE YXe ceivac obe-
crneyunu cebs NOCTaBOYHOW MHGOPACTPYKTYPOM W NOCTPO-
WA OOArOCPOYHbIE SKOHOMUYECKME B3aUMOOTHOLLEHNS C

a3naTCKUMKU NapTHepaMu - raBHbIM 06pPa30M 3TO CTPaHbI
CHI v bnuxHero BocTtoka.

B nporHo3HoM mepuope BO BCeX CueHapusx ATP cTtaHer
CaMbIM MMMOPTO3aBUCUMbIM DErMOHOM, [0S HETTO-WUM-
nopTta HeTSHOrO Cbipbsi B COBOKYNHOM 06beMe noTpebie-
Hus gocturHet 80-85 % B 3aBUCUMOCTM OT cueHapus. [ns
BONbLUMHCTBA CTPaH PErnoHa [JaXe CHUXEHWE chpoca B
CLeHapuu JHepronepexos He CMOXET KOMMNEeHCMpOoBaTh 60-
nee bbICTpble TeMNbI NaAeHUs A06bIYM 13-33 HEKOHKYPEH-
TOCMNOCOBHOCTM COBCTBEHHBIX MPOM3BOAMTENENA PEroHa
C 6/IMXHEBOCTOYHBIMW MOCTABLUMKAMN U HEDTEIKCNOPTE-
pamu ctpaH CHI npu HM3KUX LieHaX Ha HedTb. [1Be KIko-
YeBble 9KOHOMUKM PEr1OHa MpKU 3TOM MPaAKTUYECKM Non-
HOCTbIO ByayT 3aBMCETb OT MMMOPTHbIX NOCTaBOK - Kutai
Ha 75-82 %, NHaua Ha 88-91% (tabn. 4).

Tabnuua 4 - [long HeTTo-“MNopTa B 06LLeM 06beMe NoTpebneHns No CLeHapyuaM Ang KNoYeBbIX CTPaH U PernoHoB - MMNOPTEPOB

2015 2030 2040
2 E g E E g
& s & @ I &
2 z & g z &
CeBepHas AMepuka 12% 0% 0% 0% 0% 0% 0%
CLLUA 33% 20% 1% 14% 15% 5% 2%
Espona 76% 13% 14% 10% 16% 13% 70%
CTpaHbl ATP 3% 81% 81% 79% 84% 83% 80%
Kutait 61% 1% 1% 75% 82% 1% 75%
NHous 90% 87% 86% 86% 9% 90% 88%

WcTounmk: NHIN PAH
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LieHbl HedTH

2013-2017 rT. UeHbl He(TU AEMOHCTPUPOBAN BbICOKYHO

BOMATUNBHOCTb, NPUYEM BENMYMHA STUX Nepenaios [o-

cturana 50 % Ot YPOBHS LieHbl. Bo MHOTOM npeanocsii-
Ki ANS 3TOI CUTyaumuu Bbinn 3an0XeHbl eLle paHblUe, Koraa
bbina cosgaHa OCHOBa AN MEpenpous3BofcTBa bnarogaps
BbICOKMM LIEHaM W HaAexaaM Ha 60nbloi Cnpoc, a Mexa-
HWU3M perynupoBaHus poiHka B uue OMNEK daktnyecku ne-
pecTan paborarb.

[loCcTaT04YHO XOPOLLIO OTPAXAET CUTYaLMIO aHANN3 ANHAMM-
KW PbIHOYHbIX 1 PaBHOB €CHbIX LieH [LI,BH, onpenengemblx Ha

ba3e GpyHaaMeHTanbHbIX PaKTOPOB - COOTHOLLIEHNS cnpoca
v npeanoxenuns) (puc. 2.42). [lo 2011 1. BbICTPbIN POCT CNPO-
ca CTUMynupoBan GopMUPOBAHME LIEH BbILLIE PABHOBECHbIX
1 NOSIBNEHME [ONOHUTENBHOTO NPEAN0XEHNS HA PbIHKe. U
naxe kpnsuc 2009 r. npuBen TOMbKO K COMMXEHNI PbIHOY-
HbIX M PaBHOBECHbIX LIEH, HO HE K MEePeCeYeHNI0 KpuBbIX. B
[anbHelLleM 3aMefneHne SKOHOMUYECKOro pocTa 1 BBOA
MHOXECTBA HOBbIX NPOEKTOB, 0COBEHHO HETPAAMLMOHHBIX,
chopMMPOBaN M3BbITOK NPEANOXEHUS, 1 PbIHOYHBIE LiEHD
0Ka3a/INCb HIXE PaBHOBECHDIX. TONbKO K cepenunHe 2018 T.
MOXHO FOBOPUTb O HEKOTOPOM BOCCTAHOBNEHMM HanaHca,

PucyHok 2.42 - COOTHOLLEHME PbIHOYHbIX 11 TEOPETUYECKIX PABHOBECHBIX™ LieH Ha HedTb B nepuop ¢ 2014 no 2017rr

140

120

nonn2016/6app

(=2}
o

40

20

e PHIHOYHbIE

e P3BHOBECHbIE

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

WcToynuk: NH3W PAH

32 TEODBTW«IBCKV]G «paBHOBECHbIE LieHbl» - paC4eTHble LieHbl 106bIYM Ha «3aMbIKAIOLLIUX»
M0 3aTpartaM MEeCTOPOXAEHUAX B 0Tpacau HE06X0AUMBIX K BBOAY B 3KCnnyatauuto ang
MOJTHOTO Y10BNIETBOPEHUSA MUPOBOrO Crnpoca.




YTo nponcxoauT C LeHaMn Ha HedTb?

Cutyaums 2014 1. cTana BO MHOrOM MoKa3aTefibHa s PbiH-
ka. CyLeCTBEHHO CHMU3MBLUMECS 3aTpaTbl Ha pa3paboTky
cnaHuesoi HedTi B CLLA no3B0MMAN BbINAECHYTb Ha PbIHOK
3HaunTENbHbIe 06bEMbI HOBOW CPAaBHUTEBHO [ELLIEBOI Hed-
TiA, YTO 0BOCTPUNO KOHKYPEHTHYHO 6opbby 3a notpebutens.
OOHOBPEMEHHO 3aMETHO HapacTuW Npon3BoacTBo Kanaaa
11 BOCCTAHABMMBAOLLMIACA NOCNE BOEHHbIX AeiCTBMIA Mpak.
Ecnu paHee B cnyyae nepeusbbiTka 3Ta CUTyalms SBASNach
npeaMeToM paccMmoTperns B OMEK v NpuHSTAS peLleHuns o
L1eneco0bpa3HOCTM CHUXEHNS KBOT Ha A06biuy, TO B 2014 T.
YYaCTHMKM KapTens [1erCTBOBa/M B paMKax CaMOCTOATENb-
HoW monuTuku. B yactHocTw, CaynoBckas ApaBud Hayana
OEMMWUHrOBaTb Ha PbIHKAX B LIENSX YOepXaH!s COBCTBEHHON
PBIHOYHOW HULWK. TeMnbl GU3MYECKOro NpupocTa cnpoca B
MWUPEe 0Ka3aniCb HEAOCTATOYHbIMU A8 NOMMOLEHNS 13bbl-
TOYHOr0 0BbeMa MPEANOXEHNS, NPKU STOM MafatoLLMe LieHbl
bl XOPOLLUMM CTUMYNIOM 1S HAMNOSHEHNS 3anacoB. Takum
06pa30M, CKynka HedTn W HedTenpoayKToB, HE BOCTPebo-
BaHHbIX peaibHbIM CEKTOPOM 3KOHOMUKM, MpuBena K ne-
PEeHACbILLEHNO cTpaTernyecknx xpaHunuiy ctpaH 03CP u
CTPEMUTENIbHOMY POCTY 3anacoB HedT W HedTenpoayKTo.,
KOTOPbIE MCTOPUYECKM SBNAUCH PbIHOYHBIM WHAMKATOPOM
ONS BUPXEBBIX UTPOKOB NPY NPUHATIAN PELLEHWUI B YaCTU CO-
OTHOLLIEHWS! PbIHOYHOTO CMPOCa U NPeaIoXeHus, B pesynbra-
Te MOHWXaTe/IbHOE [aB/eHNe Ha LieHbl YCUUNOCH.

CHM3MBLLMECS LiEHbI, BONPEKM MHOMMUM OXWaAHWAM, Hu B 2014,
HW B 2015 IT. He NPUBENN K YMEHbLLIEHMO [06bIYN HedTU Yy
KJTI0YEBbIX TPaOMLIMOHHBIX nponssoguTteneit (Poccun, Kawa-
[ie, bpasunun, ctpaHam banxHero BocToka u op.). Bcem um
- KOMY-TO 3a CYeT AeBa/bBalLy HaLMOHaNbHbIX BanioT (Kak
B Cnyyae ¢ Poccueit), KoMy-To 3a CYET BBOAA HaNOroBbIX Mo-
cnabnenuit (Kanaga, KasaxcraH, Konym6bus, Upak), Komy-To
33 CYEeT TeXHONOrMYecKx uHHosaumit (Hopeerus, bpasunng,
AHrona), yaanoch aaanTupoBaThCs K HOBbIM PbIHOYHBIM YC-
NIOBWSIM, CH3MB CBOM MOMHbIE YAENbHbIE 3aTPaThl Ha A06bIYY
Ha 30-50 %.

AnanTupoBaTbCs K HU3KNM LieHaM Ha HedTb yIanoch He ToNb-
KO HEenocpeaCTBEHHO [ODObIYHbIM KOMMaHUAM, HO 1 BroKe-
TaM MHOMWX CTPaH-3KCMopTepoB. Tak, BCEro 3a YeTbipe roga
(2014 - 2017) Bce KpynHble Mpou3BOAMTENN HEdTU - KyBeiT,
Poccug, Katap, OA3, Katap, Caynosckas Apasus, Mpak, MpaH

N Hurepus - 0BbIBUNK O CHXKEHUN CBOMX BIOMKETHbIX LIeH
6e3y6bITOUHOCTI HedTI (TO eCTb LieH HedTH, NP KOTOPbIX Y
CTpaHbl 0KasbiBaeTcs 6esneduuutHblil Gromxet) (puc. 2.43).
/b aBe CTPaHbI - KPYMHbIX NPOU3BOANTENS HETH - BeHe-
cyana 1 MpaH - He NOKa3blBAKT CHWKEHMS, YTO BO MHOMOM
CBYI3aHO C 0OLLEN CUTyaUMeln B SKOHOMMUKAX 3TUX CTPaH U
06bEMHbIMM OrPaHNYEHNSIMI Ha 3KCMOPT HEPTH.

Mono6Hag ananTaLma pbiHka (CHUXEHUe 3aTpaT Ha [06blyy,
CNenyrLLee 3a CHUXEHNEM HedTaHbIX LieH Yepes MHANILm-
OHHYIO CTpanb) NPy ecTECTBEHHOM XOfie BeLLeit Morna 6bl
OAUTbCS NO MeHblUel Mepe Ao Hadvana 2020-x rr, ecnu He
BOBCE [0 MOMEHTa WCYEepnaHWg CPaBHUTENbHO AELLEBbIX
TEXHUYECKM W3BNEKAEeMbIX 3aMacoB TPaOMLMOHHOW W He-
TPaAMLNOHHOM HedTu. Tem He meHee, ¢ 2017 I. LieHbl HedTu
MOKa3bIBAOT ABKEHME BBEPX M MPUUNHON TOMY - MPUHLM-
NNanbHOe M3MEHEHUE WHCTUTYLIMOHANBHBIX YCNOBUA BYHK-
LIVOHNPOBAHMUS PbIHKa.

MpucoeauHeHne K HedTaHoMy kapTento OMEK 11 ctpaH-npo-
W3BOAMTENEN BO IMaBe C Poccuer NPUHLMNMANbGHO USMEHNO
npasuna urpbl Ha HePTaHOM pbiHKe. Ecnn B nepuopn 2000-x
rr. OMNEK koHTponuposan nopsaka 40 % MUpoBOK A06bIYY, TO
NPUCOEANHEHME K COTNALLIEHI0 0 KBOTUPOBAHNN A06bIYM HO-
BbIX MFPOKOB MO3BOMO NOBBICUTb COBOKYMHYIO A0M0 UrPo-
KOB, Y4aCTBYIOLLMX B COrallernu, 1o 60 % v CyLLecTBEHHO
YBE/MYNTD COBOKYMHYK PbIHOYHYIO BNAcTb HEdTSHbIX Aep-
XaB. He/nb3q He OTMETUTb W TOT (aKT, YTO 33 BCHO MCTOPWUIO
cywectoBaHus OMNEK n MexaHW3Ma KBOTUPOBaHNS [06bIYN,
CornalueHve no cokpaLleHuto aobblun 2016 T. - 0AHO 13 He-
MHOTWX, KOTOpPOE BbInonHanoch Ha 100 %, v yXe 0Kasanocb
becnpeLleaeHTHbIM, Kak Mo TOYHOCTHW, TaK W N0 CPoKam Uc-
NONHEHNS 0693aTENbCTB.

PacLuMpeHne kapTens B COBOKYMHOCTM B COYETaHWUK C [NC-
UMMNANHON NO BbINOHEHMIO 0643aTeNbCTB CTpaHaMn-y4acr-
HUKaMW COeNKn npueeso K ToMYy, YTO PbIHOYHbIE LIEHbI YOa-
JI0OCb BOCCTAHOBUTb.

Takum 06pa3oM, 06pa3oBaHie HOBOrO HedTAHOrO KapTens
NPMBENO K POCTY «PbIHOYHOM BnacTu» cTpaH OMEK +. Ecnu
B 2013 T. «pblHOYHas Bnactb» OfEK, mo pacyetam WH3N
PAH, Haxogunacbk B AuanasoHe ot 2 Ao 6 nonn.2013/6app.,
70 K 2018 T. aHanornyHble oueHky, nponsseaeHHble Oxford



Energy Insight® ona Hosoro Cornaluexusa (c yyactuem Poc- MaMi pblHKa, KOTOpble TO/bkO 3a nepwopn 2018-cepeamnHa

CIW 1 apyrux cTpaH) coctasnsanu yxe 10-15 nonn.2016/6app. 2019 rr. ynanu ¢ 60 % 00 43 %, @ 3HauuT, 0anbHEeNLLNA KOHTPOb
(okono 10 gonn.2016/6app. no HoBbIM oLeHkaM UH3N PAH). Had PbIHOYHOW cuTyalmen byneT TpeboBaTb BCE HOMbLUMX
Mpy 3TOM BaXHO MOHMMATb, YTO, HECMOTPS Ha 0bpeTeHne COKpaLLeHNit 0obblYK, KOTOPbIe ByayT 3aMeLLaTbes B NEPBYHO
BO3MOXHOCTW BAMSTb Ha MMPOBbIE LiEHbl, HOBOMY KapTesnto 04yepe/ib aMepyKaHCK1M CaHLeBbIM NPOM3BOACTBOM.

OMEK+ npuxomutca XepTBOBaTb KOHTPONMPYEMbIMI 06be-

PucyHok 2.43 - LieHbl 6e3ybbITOYHOCTM BIOIXETOB psna npounssoguteneit Hedtu B 2014 n 2017 rr.
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o LleHa 6e3ybbitoyHocTv 6iopketa 2014 mmmm LleHa 6e3ybbiTouHocTv Gropxeta 2017 mmmm LieHa 6e3y6biTouH0CTY BrogxeTa 2018

e CDELHAA LEHE HEDTW 2014 e CDEAHSAS LiEHA HEQTU 2017 e CPELIHSS LEHE HEDTY 2018

WeToynuku: MH3N PAH no panHbiM IMF External Breakeven 2019, S&P Global Platts 2019, FRED Evonomic data "Breakeven Fiscal oil Price".

33 (B. Fattouh, A. Economu, "OPEC at the Crossroads', Oxford Energy Insight: 37 June 2018, The Oxford Institute for energy studies,
https://www.oxfordenergy.org/wpcms/wp-content/uploads/2018/06/0PEC-at-the-Crossroads-Insight-37.pdf (aatao6p 15.02.2018))



HO W 3TO BOCCTaHOB/IEHWE OTYACTU UCKYCCTBEHHO 3a CYeT
A0roBOpeHHoCTeN B pamkax OMMEK+.

B Bnvxaniuime rofibl reononuTuyeckne GakTopbl U cyabba
cornatuenns OMEK+ 6yayT oka3biBaTb peLualollee BO3aei-
CTBME Ha LIEHOBYI CUTyaUMo HedTSIHOrO pbiHKa. Bnonxe
BEPOSATHBI CNeayioLLIe BapnaHTbl Pa3BUTIS COBBITH:

+ OfEK+ coxpaHseTca v [eicTBYeT Kak pabouuit Mexa-
HW3M 10 YNPaBNEHNO PbIHKOM B TEYEHWE HECKONbKUX
nocneaytLmx net. Knw4yesble NpoM3BOANUTENN, MO-
CPEOCTBOM MPUMEHEHNS MEXAHU3MOB KBOTUPOBAHNS U
OrpaHNYeHu aepXxaTt LeHbl B KOMBOPTHOM ang cebs
kopunope B 60-80 nonn./6app. B 9ToM cnyyae BO3-
MOXHbl MOMEHTHble cKayku LeH o 90 monn./6app.,
KaK peakuus Ha NpOSIBNEHWNS TEOMONUTMYECKON Ha-
NPSXKEHHOCTH,

+ (akTnyecknit pacnaa OMNEK+ HecobniopeHue corna-
LLIEHNS Nt0BOI KPYNHOIA cTpaHoi-yyacTHuLein (Cayaos-
ckoit Apasueit, Poccuei, MpaHom, Mpakom), unn uenoit
rpynnoit cTpaH. MNpwu 3T0M Ha ByMare cornatlexue Mo-
XET COXPaHATbCS. B pesynbrate HOBbIM MMPOMOPSAA0K
Ha pbIHKe HEDTW NPEBPATUTCS B ECTECTBEHHYH) «BOW-
HY BCeX NpoTMB BCex» 1. [066ca. Pa3pbiB COrnalleHus
B N10B0I MOMEHT MOXET BbIHYANTb YYAaCTHUKOB BMECTO
KOHCONWAMPOBAHHON MNOAWUTMKMA MO MOBbILLAKLLEMY
[aB/NEHMI0 Ha LieHbl HeQTW NEPEerTH Ha CUCTEMY [IEM-
MWHra, 3an1Basi MakCMManbHO [EeLeBON HedTb 1M-
NOPTHbIE PbIHKK B LENSAX YOAEPXKaHNS CBOU PbIHOYHbIX
HWLLI 1 3aXBaTa HOBbIX, YTO NPUBEAET K LLIEHOBOMY Npo-
Bany A0 40-50 nonn.2016/6app. ¢ BO3MOXHbIMM Kpa-
TKOCPOYHbIMI NageHnsMn 4o 30 nonn.2016/6app.

CornaweHue ONEK+ xopoLunit MHCTPYMEHT nof-
LepXaHuns bnaronpuaTHOr0 YpoBHS LieH HedTh Ha

PbIHKE B CPEIHECPOYHOM NEPCNEeKTHBE, HO B [0/1-
rOCPOYHON NEPCMEeKTUBE OH MOXET MPUBECTU K
YXYOLIEHWUIO YCNOBUIA PaboTbl HEHTEIKCNOPTEPOB

HecMoTpsl Ha O4eBWiHble CpeaHecpPOyYHble (UHAHCOBbLIE
noTepu AN SKCNOPTEepPOB B CAyyae NpekpalleHns aein-
cTBMa cornatuenusd OMNEK+, HeobxooMmMo NOHMMATbL W Hera-
TUBHbIE [10/ITOCPOYHBIE NOCNEACTBUS YAEPXaHMS LIEH BbILLE
PABHOBECHbIX:

* YBeNWYeHwe 3aTtpaTt Ha ﬂ,06bll-ly B CTpaHax, UMeto-

LLIMX CUbHYI 3aBUCUMOCTb OT HETSAHbIX AOX00B B
brogxete 1 BBI, 3a CYeT MHANALNOHHON ClMpani n
yKpennenus Kypca santoT. OnucaHHas Bbille WHONS-
LMOHHAs Cnupanb - YOopoXaHue SHeproHoCUTENEN,
B TOM 4ncne HedTH, NPUBOASLLEE K POCTY 3aTpaT u
LleH Ha MPOMYKLWK SHEPrOEMKWX OTpacnei - Beaet
K MOBBILLIEHW) 3aTpaT y HEPTAHUKOB - NOTpebuTenen
NPOAYKLIMM 3HEPTOBMKUX OTPacNed, U Npu NoBbILLIA-
TeNbHON AMHAMUKE HeDTAHbIX LEeH NPUBOANT K POCTY
3aTpat Ha [06bivy W nepepaboTky. B yacTHOCTK, ans
Poccun MHONSLMOHHAS cnupanb C OHOBPEMEHHbBIM
YKPENIEeHeM HaUWOHANbHOW BanoTbl NPUBOAMT K
YXYILUEHNI0 KOHKYPEHTOCNOCOBHOCTI 0TEYECTBEHHON
HedTV Ha MMPOBOM pbIHKE NO 3aTpataMm. Mpn aToM, K
npuMepy, Ha cnaHuesblx npoussoautenen CLUA no-
L06HbIN 3QdEKT, CBA3aHHbIN C KYPCOBbLIMM pa3HULA-
MW, HE PACNPOCTPaHSETCS.

POCT CTUMYNOB K MOBLILIEHMO CTaHOAPTOB 3HEp-
roaQ@eKTUBHOCTN W 3HeprocbepexeHus B CTpa-
Hax-UMNOPTEpPax M akTMBN3aLMs AEACTBUIA NO NOUCKY
anbTepHaTMBHbIX He@TM TOMAMB, B CBOK 0O4Yepefb,
NpMBEAYT K COKPALLEHUo NpMpocTa cnpoca Ha HedTb
N HeTenpoayKTbl B AONTOCPOYHOM NEPUOAE W, Kak
CNencTBie, K 060CTPEHUI0 KOHKYPEHTHON 60pbbbl 3a
noTpedbuTens Ha HeMTIHOM PBIHKE W K CHKEHMIO He-
OTAHBIX LEH.
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B lporxose-2019, yuntbiBas TEKYLLYI PbIHOYHYIO CUTYaLNIO
C 3aBMCMMOCTbIO LiEH Ha HedTb B NEPBY0 04Yepefb 0T no-
NIMTUYECKUX peLueHnit, 4o 2025 T. LeHbl YCTaHOBMEHbI Kak
CLEeHapHas Npeanocbiika, a nocne 3Toro nepuoaa onpe-
OENsTCs UCXOas 13 pacyeToB PaBHOBECHON LiEHbI HEDTU.
K 2040 1. UeHbl B KOHCEpBaTUBHOM CLEHapUM OOCTUrakT
110 ponn. 2017/6app., 1 370, COrNAcHO pacyeTtaM, Leneco-
06pa3Ho BOCMPUHMMATL KakK BEPXHWIA ONTUMUCTUYHBIA ANs
CTPaH-3KCMNOPTEPOB NPENES BO3MOXHbLIX MEPCMNEKTUBHbBIX
PbIHOYHbIX LEH Ha HedTb. llapameTpbl VIHHOBALMOHHOMO
CLEeHapus NpuUBOLST PaBHOBECHbIE LIEHbI Ha OTMETKY B 76
nonn.2017/6app., a B cLueHapuu 3Hepronepexos Touka 6a-
NIAHCMPOBAHMS MUPOBOr0 pbiHKa HehTM Omnyckaetcd A0
60 nonn.2017/6app. MpUyeM pbiHOYHbIE LieHbI B 9TOM CLie-
Hapuu MOryT 0Ka3blBaTbCS 3aMETHO HUXE PABHOBECHDIX,
NOCKONMbKY MMPOBOW PbIHOK MPAKTUYECKM MOCTOSHHO By-
[ET HaxoMTbCS B YCNOBUSX NPOMULUTA NPELNIOXEHNUS Ha
cnpocoM BnnoTb 40 2040 1. (puc. 2.44).

MapameTpbl TpaHCHOPMaLMK PbIHKOB MOKA3bIBAKT, YTO
noTeHuuan AN [0NrOCPOYHOr0 pocta LeH Bbiwe 100
£011.2017 NpakTUYeCKK OTCYTCTBYET.

LleHbl HedTn MporHo3a-2019 n0BOMLHO HUSKME HA (OHE
CLIeHapnes MexayHapoaHbix opraHusaumit (tabn. 2.5). Ho
napameTpbl TpPaHCGOPMaLMK PbIHKOB NOKa3bIBaKOT, YT0 M0-
TEHLWan ans 4oArocpoYHoro pocra LeH Boiwe 100 nonn.2017
NpaKkTUYeCKK OTCYTCTBYET.

Tabnuua 2.5 - PaBHoBECHbIE LieHbl HedTh porHo3a-2019, B
CcpaBHeHuu ¢ apyrimu Mporsosamu

2018 2025 2030 2040

AH3N PAH-CKO/TKOBO KoHcepBaTuBHbii 72 84 109
IH31 PAH-CKO/KOBO VHHOBaLMOHHbIN 73 i 76
H3W PAH-CKOJTKOBO 3Hepronepexon 62 61 60

IEA WEQ 2018 New Palicies 88 2

IEA WEO 2018 Current Policies 101 137

IEA WEQ 2018 Sustainable Development T4 64
EIA AEQ 2019 Reference case 82 93 105
EIA AEO 2019 Low macroeconomic growth 82 92 103

EIA AEO 2019 High oil price 156 176 197

EIA AEO 2019 Low oil price bty 45 41

EIA AEQ 2019 High macroeconomic growth 70 83 94 107

Wectoynuk: H3W PAH , IEA WEQ 2018, EIA AEO 2019

PUCYHOK 2.44 - PaBHOBECHbIE LigHbl HE(TY N0 CLIEHAPUSM, BEPOSTHbIA IMaNasoH PbIHOYHbIX LIEH M0 CLIEHApPUSM
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Cnpoc Haras

a NPOTSHKEHUM HECKOMbKUX AeCATUNETWUA NPUPOAHbIN

ra3 HenpepbIBHO YBENMYNBAET CBOIO AOMI0 B CTPYKTYpe

MWUPOBOro 3Hepronotpebnenus. B 2018 . oHa cocTaB-
N19Na 0Kono 22 %, 1, N0 HalumM pacyeTaM, yxe B 2040 r. atoT
nokasateb JOCTUrHET 25-27 % B 3aBUCUMOCTY OT CLiEHapus.
B CpaBHEHWM C OpYrMMM WUCKOMaeMbIMKU TOMAMBAMM, Npu-
POOHbBIA ra3 CTaHeT 6e3yCNOBHbLIM NMAEPOM MO EXEeroaHbIM
Temnam pocta - ¢ 2015 1. no 2040 r. oHu cocTaear 13-16 %,
YTO 3HAYMTENbHO BblllEe CPEHErof0BbIX TEMMNOB POCTa Mo-
Tpebnenns HedT 1 yrns (B cueHapusx MHHOBALMOHHbIA
3Hepronepexof, - BOOBLLE COKPALLEHMs), Ho, TEM He MeHee,
3aMETHO HUXEe B CPaBHEHUM C TeMnaMi pocTa noTpedbnequs
rasa B npegbiayLume roabl (2,3 % B cpenHem sa 1990-2015 rr).
Cnpoc Ha ras bynert pacTi BO BCEX PernoHax Mupa, Ho YacTb
ctpaH 03CP npoitaet nuk ero notpebneHus.

a3 e[IMHCTBEHHbIN U3 UCKOMAEMbIX TOMNNB yBE-
N4UT Oon B MMpOBOM 3Hep|'OI'IOTp86J'IeHVIVI C

TeKyLLUMX 22 % 00 25-27 % « 2040 1. Ho TemMnbl npu-
pocTa ero noTpebneHus CyLLECTBEHHO 3aMeagT-
CS B CPABHEHWM C NPEblAYLLMMU LECTUNIETUSIMMU.

Hanbonee BbiCOKO BOCTPeGOBaH ras ByneT B 9neKTpo-
aHepreTuke. B VIHHOBALMOHHOM CLEHapuu 1, 0COBEHHO,
B CLieHapuu 3JHepronepexo pocT Cnpoca Ha 9MeKTpos-

HEeprui NpuUBEAET K MOSBNEHWI) AOMOSHUTENbHbIX HWLW B
06nacTu eé Npou3BOACTBA, HO KOHKYPEHTHas bopbba Kak
3a 9TW HULLK, TaK 1 3@ BECb 06beM Cnpoca CYLLEeCTBEHHO
ycunutes. MpuyeM KOHKYpPUpOBaTb YXe NPUAETCS C LeNbIM
HabopOM TEXHOMOr Ui 1 PELLIEHI, MPeX /e BCero B 06nacTy
BO306HOBNSIEMOIN SHEPrETUKN.

Ha ¢oHe paclumpeHns ncnonb3oBaHug BU3 namenatea w
YCNOBKUS paboTbl 9NEKTPOSHEPrETUYECKMX CUCTEM. B ao-
MNONHEHNE K TPAOULMOHHON HEPABHOMEPHOCTH Harpysku B
CMCTEME, CO CTOPOHbI CNpoca [06aBnseTcs HepaBHOMEp-
HOCTb NPOWU3BOACTBA B pamkax MoLLHocTen BU3. Mpu aTom
[aHHas HepaBHOMEPHOCTb NPUOBPETAET BHYHO CE30HHYI0
W KNMMaTWYEeCKY OKpacky. B pesynbrate BO3pacTaer
poNb BanaHCUpYIOLWNX TOMNB, TMaBHbIM M3 KOTOPbIX Ha
(GOHEe COKpaLLEHNs UCMONb30BaHMS YIS CTaHOBUTCS ras.
HO CyLLEeCTBEHHO YXYOLIMTb KOHKYPEHTHbIE MO3WLMK rasa
KaK OfIHOr0 M3 K/oYeBblx 6anaHCupyoLLMX TONUB MOXET
Pa3BUTME HAKOMUTENEN SHEPTUN — KaK NPOMbILLNEHHbIX, TaK
1 Ha CTOPOHE NOTPebneHus - C napannenbHbIM PasBUTUEM
YMHbIX CETEN, [LONYCKALLMX [ELEHTPaNN30BaHHY0 nogady
3N1eKTPO3HEPrum B CETb.

B NPOMbILUNEHHOCTM U [JOMOX03AICTBAX CTb MOTeHLnan
YBENYEHNS PO/IW ra3a Nno Mepe COoKPaLLeHUs UCnob3oBa-
HUS YrNg, HO Mocne 9Toro BYAET CHUXATbCH W [A0NS rasa,
ycTynas Mecto 60nee yHUBEpCabHOM 3N1eKTPO3HEepriu.
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B TpaHCMOPTHOM CEKTOpe Pa3BUTME TEXHONOTUA 3MeK-
TPOTPAHCNOPTa CHU3WUT NOTEHLMAN PbIHKA ra30MOTOPHOr0
TonnuBa. C OQHOW CTOPOHbI, Y rasa nosBASOTCS [ONoN-
HUTENbHbIE BO3MOXHOCTM MO KOHKYPEHLUMM C HedTenpo-
OYKTaMu, HO C [PYrol CTOPOHbl 3NEKTPO3Heprus 3anMet
YaCTWYHO HULLY, KOTOPas Morna bbl bbITb Y ra3a Ha PbiHKe
aBTOOPOXHOro TpaHcnopTa. MNpu 3TOM ras nonayvaer Ho-
Bbl€ BOSMOXHOCTM MO UCM0/Ib30BaHUI0 Ha MOPCKOM TPaHC-
nopte. Ho peannsauus 3TUX BOSMOXHOCTEN BYOYT CUNbHO
3aBMCETb OT CKOPOCTM reorpaduyeckoro pacnpocTpaHe-
HWg TpeboBaHMI K CYL0BbIM TONMBAM B pamkax MAPMO/
1 COCTaBa 9TUX TPEBOBAHNIA, B YaCTHOCTU BKIOYEHUS B HUX
orpaHuyeHuit Ha Bbibpoc CO,.

fa3 - 0OMH M3 Haubonee NPOTUBOPEYMBBLIX KOMMOHEHTOB
NPONCX0AALLMX TpaHChOPMALIMA SHEPrOCUCTEMbI. 3TO0 UC-
KOnaemoe TOMMAWBO, HO C CaMbIMWU HWU3KMMK Bbl6pOCaMU
CO2. NpupocT NoTpebneHns aneKTPO3Heprin, B TOM YnCe
B paMKax 3aB0OEBaHMS 3/1EKTPOSHEPrueil TPaHCMOPTHOro
PblHKa, CO3[1aeT X0poLIMe YCnoBng Aas pocTa crpoca Ha
ras. MapannenbHo MHULWATWBLI N0 COKPALLEHWIO BbIBPOCOB
CNoco6CTBYIOT 3aMeLLEeHIo s Ha ras. CneacTemeM 310ro
ABNSIETCS POCT UCMNOMb30BAHNS rasa, Kak 3T0 BUAHO Ha Npu-
Mepe VIHHOBALMOHHOMO cleHapus. Ho akTUBHOE pasBuUTUE
B3 npu COOTBETCTBYIOLLIEN FOCYNAPCTBEHHOM NOAAEPXKE
1 HOBbIX PELLEHUsX B 061acTi banaHCUpoBaHUs Harpyskiu
3HAUYMTENbHO YCUANT 60pbby Ha PbIHKE 3NEKTPO3HEpruu
N CNocoBHO 0KasaTb CAEPXMBAIOLLEe BAMSHWE Ha NOTpe-
bneHne rasa. B pesynsrate B KOHCepBaTMBHOM CLEHapum
MWUPOBOK CNpoc Ha ras B 2040 r. nocTurHet 515 TPAH Ky6. M
(abcontoTHbIN NpupocT 6onee Yem Ha 1,5 TpAH Ky6. M), B UH-
HOBALLMOHHOM CLeHapui 06beMbl noTpebneHus rasa K 2040
. NPEBbICAT 5,34 TPNH KY6. M, @ B CLEHapWUK 3HEpronepexon,
COCTaBAT NnLb 4,99 TP/H Ky6. M.

PoCT cnpoca Ha ras B NpOrHO3HOM Nepuofe 0XWOaeTcs BO
BCEX CLEHapusx BO BCEX PErMOHAX M1Pa 3a UCKIIOYEHNEM
CTpaH EBponenckoro cotosa. B nocnegHne HeCKONbKo net
rasonotpebneHue B EBpone BbIPOCNO BO MHOTOM bnaroga-
PS CUIIbHOMY CHUXEHMIO LIEH, YTO NO3BO/UAO rasy 0T4acTy
BOCCTAHOBWTb CBOK [0/ B TOMNUBHOWM KOP3WHE, 0[HAKO
AanbHENALIME BO3MOXHOCTY NS PACLUMPEHUS OrpaHNYEHbI
n3-3a cTabunusauum 06LIEr0 SHEPronoTpebneHns u pac-
LUMPEHNs ucrnonb3oBaHusg BW3. lpu 370M MoTeHunan no
3aMELLIEHN0 YISt NOCTEMNEHHO MCYepnbiBaeTCs. B pesynb-
TaTe notpebneHue rasa B EBpone nocne He3HaYUTENbHOMO
POCTa HaYHeT cokpallaTbea v K 2040 . BbIAET Ha YPOBEHb
2016 T.

OCHOBHOM POCT cnpoca Ha MNpWPOOHbIA ra3 obecnedart
CTpaHbl, He Bxoadwmre B 03CP, rae abcontoTHble 06bEMb
noTpebneHns BbIpacTyT bonee yeM BABOE - Ha 64-77 % B
nepuof ¢ 2016 no 2040 rr. B 3aBUCKUMOCTK OT CLEHapWS.
OCHOBHbIMK [paiiBepaMu pOCTa CMNpoca B 3TWUX CTpaHax
CTaHeT 3KOHOMMUYECKMIA POCT M 3KONOTMYHOCTb rasa, XoTs
nocneaHuMn GakTop He BymeT onpeaensiolMM B CBA3K C
MACLUTabHbIMK MNAHaMKU MO PACLUMPEHNK) UCMONb30BaHMS
B/3 (1 npu 3TOM 3HAYUTENbHO GONEe BbICOKO LIeHOM no
CPABHEHMIO C MECTHbIM [IELLIEBbIM Yrem).

Ha bnuxHem BocToke 06beMbl noTpebneHus rasa Bbipa-
CTYT noytn Ha 300 mnpg Ky6. M B KOHCEpBAaTMBHOM Clie-
Hapuy, NpUYemM NONOBMHA 3TOr0 NPUPOCTa NPUAETCS Ha
WpaH. B cueHapun 3Hepronepexon abConoTHbIA NPUPOCT B
PernoHe coctaBuT MeHee 230 MApa Ky6. M B CBS3N C Npu-
MeHeHneM bonee sHeProspdeKTUBHbIX TEXHONOMMIA 1 pac-
LLIMPEHNEM UCMOb30BaHKs B3, npexae BCEro CONHEYHON
3HEepruu, KoTopast UMEHHO B 3TOM PETMOHE UMEET XOPOLLINA
noTeHuMan ang passutus bnaroaaps BbICOKOW COMHEYHOM

CueHapuu HarngoHo AEMOHCTPUPYIOT POCT HEeOnpeaeneHHoCTH ANd rasoBoro pbiHka. C OAHOW CTOPOHbI, poCT
CMpoCa Ha 9MeKTPOSHEPTr o, CTUMYNUPYEMbIiA, B TOM YUCAE, PAa3BUTUEM 371EKTPOTPAHCMOPTa, CO3AaeT YCI0BIS
[ yBENMYeHNa noTpe6neHns rasa. Fas, Bo MHOroM 61arofaps CBOMM 9KOMOTMYeCKIM XapaKTepucTiKaM, npsaMo
NN KOCBEHHO BbITECHAET HehTb U Yrofib, YTO BUOHO Ha MpuMepe VIHHOBALIMOHHOTO CLieHapus, I Cpoc Ha ras

BbIPOC B CpaBHeHuM C KOHCepBaTMBHbLIM. HO, C Apyroi CTOPOHbI, Liefblid Habop NePCMNeKTUBHBIX TEXHONOMUI 1
DPELLEHNIA, Npex[e BCero B 06n1actv B3 1 HaKoMNEeHUs SNEKTPOSHEPT UM, YXXECTOUAIT KOHKYPEHTHYH 60opbby B
3NEeKTPO3HEPreTUKE, YTO B CLEHApWK Hepronepexom BEOET K CHUXEeHMO noTpebneHus rasa Ha 2040 . oTHocK-
TE/IbHO [1BYX APYruX CLEHapueB.
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UHCONSALMM, NPAKTUYECKI OTCYTCTBIIO 06NYHOCTI U TOMY,
YTO MMKKM CMpoca Ha KOHAWLMOHMPOBAHMM COBMAAaloT C
MaKCUMaslbHbIMI BO3MOXHOCTAMM MPOWN3BOACTBA 3NeK-
TPOSHEPTUM Ha OCHOBE COMHEYHON SHepru. Mpu 3TOM 60-
fnee [eLleBble BHYTPU PEr1oHa uckonaembie Tonamea (ang
CTpaH NPOM3BOANTENEN) MOXHO 3KCMOPTUPOBATh Ha npe-
MUafbHble BHELLHWE PbiHKK. POCT noTpe6newuns rasa B pe-
rMoHe 6yneT 06ycnoBneH NoTpeBHOCTAMI PA3BUBAIOLLIAXCS
3KOHOMMK M POCTOM YWUCNIBHHOCTY HACeNEHs, NPy 3TOM ras
NPOAOMXUT aKTUBHO 3aMellaTb HehTenpoaykTbl BO BCEX
0TPACNSX, B NEPBYIO 0Yepe/ib, B 3NEKTPOSHEPreTuke, u by-
[IeT LINPOKO MCMONMb30BATLCA B ra30XMMUM, A8 KOHONLMO-
HUPOBAHUS W ONPECHEHNS BOAbI.

MoyTu BABOE, 00 250 MNP Ky6. M, YBEANYMTCS ra30noTpe-
bnexne cTpaH AdpUKNM B CBA3N C 3KOHOMMYECKMMW MO-
TPeBHOCTAMM W MHALMATMBAMM MO PA3BUTUI0 BHYTPEHHEro
PbIHKA ra3a, B YaCTHOCTH B TaH3aHuK, Mo3ambuke, Hurepuu,
Anxupe u Erunte. B cTpaHax HxHoi u LieHTpanbHon Ame-
PUKKW rasonoTpebnexne yeenumyntcs B 15 pasa, npubnnxa-
acb K 250 mapa ky6. M B KOHCEPBATUBHOM M WHHOBALMOH-
HOM CLIeHapuu, a B 3Hepronepexoe pocT orpaHnunTcs 32
%. Mpu 3T0M ras byner caepxusatb POCT UCMONb30BAHMS
B1UO3HEepriM 1 HaYHeT NOCTENEHHO 3aMellaThb ee. HanpoTus,
B cTpaHax CHI, KoTopble 0T/MYatoTCS BbICOKOW ra30eMKo-
CTbt0, pocT noTpebnennd rasa ¢ 2030-x rr. HaYHeT 3amef-
naTbCs, yBenudenue B nepuop 2016-2040 rr. orpaHnunTcs
10-16 % (puc. 2.47, puc. 2.48, 1abn. 2.7).

PucyHok 2.47- CLeHapHbIV NPOrHO3 Crpoca Ha NPUPOLHbIN ras no
pernoHam Mupa, Mapa ky6. M
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PucyHok 2.48- CueHapHbIli NpOrHo3 NpMpocTa cnpoca Ha ras B nepuop ¢ 2015 no 2040 rT. N0 pernoHam 1 KpynHenwuM cTpaHam mMupa,
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Ta6nuua 2.6 - MoTpebnexre rasa no peruoHaM v KpynHeiilnM cTpaHaM Miupa, Mapp Ky6. M

2015 2020 2030 2040 Temnbl pocTa B 2015-2040 rr

=3 = ] 2 S 2 2 = 2 2

g g 2 g | ¢ 2 g | £ : 2

2 2 = m 2 = & 2 = @

CesepHas AMepuka 958 1018 1057 1064 1003 1074 1107 1016 05% 0,6% 02%
KaHapa 102 121 %1 146 131 145 147 121 14% 14% 0,9%
Mexkcuka 78 79 82 78 72 87 81 69 05% 02% -04%
CLUA 778 818 828 840 793 841 879 819 0,3% 0,5% 0.2%
H0xHas 1 LieHTpanbHas AMepuka 170 164 205 207 184 244 248 205 15% 15% 0,8%
Bpasunusa 40 38 61 59 47 83 82 59 3,0% 29% 16%
Epona 495 536 536 540 532 539 536 515 03% 0,3% 0,2%
EC-28 435 466 450 457 447 435 440 420 0,0% 0,0% -0,1%
BennkobputaHus 72 79 72 70 72 65 62 61 -04% -0,6% -0,6%
lepmaHug 81 101 107 2 104 101 108 89 0,9% 1% 04%
Wranus 68 63 55 57 58 45 48 51 -16% -13% -11%
OpaHuus 39 i 34 34 33 53 51 52 12% 1.0% 12%
Typums 48 57 70 66 65 85 8 75 23% 20% 18%
CHI 645 652 729 3 732 764 752 746 07% 0,6% 0,6%
Poccus 436 475 533 516 543 559 545 549 10% 09% 09%
Pa3suTble cTpaHbl A3um 21 209 216 230 223 250 278 276 0,7% 11% 11%
SnoHus 124 105 93 104 110 105 131 149 -0.7% 0.2% 0.7%
tOxHas Kopest [ 52 68 70 68 90 90 89 29% 3,0% 29%
PasBuBatoLimecs ctpaHbl Aaun 494 694 1009 101 1002 1249 1422 1287 3.8% 43% 3.9%
Kurait 193 324 502 560 485 585 690 617 45% 52% 4%
NHang 50 74 120 143 120 192 248 188 56% 6,6% 55%
NHaoHesna 45 57 78 7 75 92 88 84 2.9% 2.1% 2.5%
Manaiiaus 42 51 62 61 61 64 62 62 7% 16% 16%
Bnuxuuit Boctok 470 518 647 636 609 782 il 2 21% 18% 7%
Vpan 183 199 264 259 251 331 328 310 25% 25% 2%
Caynosckas Apasust 90 105 123 115 100 % 13 105 2.0% 0,9% 06%
Adpuka 128 153 197 199 186 246 250 232 27% 2.1% 24%
Mup 3571 3943 4597 4690 4472 5149 5335 4989 15% 16% 13%
03CcP 1654 1754 1806 1827 1749 1863 1916 1798 05% 0,6% 03%
He-03CP 1917 2189 2191 2863 2123 3286 3418 3190 2.2% 23% 2%

WeToyHmk: NH3N PAH
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B cTpaHOBOM paspese B MPOrHO3HbIA Nepuof Hanbonee
3HAUNTENbHbIK NPUPOCT rasonotpedbnenns 6Gyoet MATH
3a cyeT Kutag u UHann. Ha Kntal - MMpoBOro nnaepa no
POCTY cnpoca Ha ras - npuaercs 25-30 % BCero 4onosHu-
TeNbHOro MMPOBOro cnpoca. 1ocTurHys K 2040 r. 3HaueHNi
B 585-690 mnppn Kyb. M, KuTal no ypoBHIO cnpoca Ha ras
NPeB30MAET eBPONEnCcKNii peruoH ¢ ero 06beMoM noTpe-
bnenns mesee 540 mapa Ky6. M. C y4eToM pocTa cnpoca Ha
ras B MHauu (6onee yem B Tpu pasa no CPaBHEHMIO C YPOB-
HeM 2016 1), npupocT NoTpebneHns B 9TUX BYX a3naTCKuX

CTpaHax NpeBbICUT CYMMapHbIil POCT Cnpoca B KPYMHbIX
PErnoHax-NpoM3BOANTENAX NPUPOAHOIO rasa - B CEBEPHO
Amepuke u Ha banxHem BocToke. B ctpaHax 03CP B nepwop
2015-2040 rr. cnpoc 3amennutes Ao 9-16 % B cpaBHEHUN C
60 % B npeabiayne 25 net, B He-03CP 3ameaneHue bynet
bonee caepXaHHbIM - 10 YPOBHS 66-78 % B cpaBHEHUN C 88
% paHee.
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pepnoXxeHue rasa

0Ka3aHHble MMPOBbIE 3anachl NPUPOAHOO ra3a Ha Ko-

Hew, 2018 1. coctaunm 6onee 200 TpAH Ky6. M, TO €CTb

06ECNeYeHHOCTb rasoM NPy TEKYLLIUX YPOBHSIX 106b14K
cocTaBnget bonee 50 ner. MNpwn 3TOM eXeroaHbIi NpUPoCT 3a-
NacoB, KaK MpaBKo, NPeBbIAeT 06beMbl 006bIMKM. B OTBET
Ha AMHAMUYHbIA POCT CMpOCca NPOAOMKUTCS HapalluBaHue
06bEMOB MPOW3BOACTBA rasa - MO pesynbraTaM PacyeToB
MWUPOBast A06blYa rasa yBennuutcs Ha 39-48 % 1o 4,9-53 TpaH
Ky6. M B nepuoa 2016 - 2040 rr. Hanbonee aKTWBHbIA poCT
[06b4M NPUPOAHOIO rasa oxXuaaeTca Ha bavkHeM BocToke,
B CesepHoit Amepuke, CHI (Poccum) n B passuBaloLLMXCS
cTpaHax Asuu, a KpynHerLIMMK NPON3BOANTENIMM Ha NPOTa-
XKEHUM BCEr0 NPOTrHO3HOro nepuoaa octaHytes CLUA, Poccus
u Vipa (puc. 249, puc. 2.50, Tabn. 2.8).

K 2040 r. ypoBeHb B 1 TpAH Ky6. M 106bI4M NPEOAONEIT BO
BCex cueHapusx CeBepHas AMepuka u CHI, a banxHunit Boc-
TOK AOCTUrHET 3TON 0TMETKM B MHHOBALMOHHOM 1 KoHcep-
BATUBHOM CLIEHAPUAX.

PucyHok 2.49- CueHapHbIli NPOrHo3 106bIYM NPUMPOAHOro rasa no
peruoHaM Mupa, Mipa Kyb. M
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5500
5000

4500
4000
3500
3000 I
2500

2000

1500 - -_— - —

-
1000

500
0

KoHcepBatBHblit
3JHepronepexoa
KoHcepBaTvBHblIi
3SHepronepexoa

~ "
& VIHHOBALWMOHHBI
s
=3 -
2 VHHOBALMOHHBI
=

2015
m Adpuka m PassuBalolLaacs Asus CHI t0xHas u LieHTpanbHas AMepuka

Passutan Asus m Espona m CesepHas Avepuka

W Bnvxiuit BocTok

WcTounmk: NHIN PAH

B oTBET Ha pocT cmpoca MupoBas [o6bl-

ya rasa k 2040 r. yBenuuntcs Ha 39-48 % 1o
4,9-53 TPAH Ky6. M.

B EBpone npoaonXxuTca nageHue COBCTBEHHOW A06bIYM
NPUPOAHOro rasa. OQHON M3 NPUYNH SBNSIETCS NPUHYAN-
TeNbHOE COKPALLEHMe, a 3aTeM 1 MONHOE NpeKpalleHne
[06b14M Ha KOraa-T0 KPynHenweM eBponenckoM MecTopo-
XOeHun TpOHUHIEeH B Huaepnanaax. Takoe pelleHne ron-
NIaHACKOro NpaBWUTENbCTBA 06YCNOBNEHO COOBPAXEHUSIMN
6e30MacHOCTM B CBASM C Y4YaCTUBLUMMUCS CAYYasiMU 3eM-
NeTPSACeHN B pernoHe. [pOrHo3npyeTcsa Takxke CHKEeHNe
ra30n06bi4n B HopBernu B CBA3M C UCTOLLIEHEM Pa3BeaH-
HbIX 3aMacoB Npu CYLLECTBEHHOW He0pPa3BeAaHHOCTH HO-
BbIX MCTOYHWKOB [06bI4N Cbipbd. B utore, k 2040 . fobbiva
rasa B EBpone cHu3utca bonee YeM Ha 40 % No CpaBHEHWIo
C ypoBHeM 2017 T.

PocT 002030 T, @ NOTOM HE3HAYUTENbHOE CHUXEHUEe A06bI-
un bynyT Habnwaatbes v B cTpaHax Asun-03CP. Mpu 3ToM,
ABCTpanus - eOMHCTBEHHbI 3KCNOPTEP rasa B PEruoHe u
OLIMH 13 KpynHenLnx skcnoptepos CIIM B Mupe - HapacTuT
NPOKM3BOACTBO Ha 15-35 % K 2040 T.

Ha bnuxHem BocToke npon3soacTBo ByaeT pacTu cpef-
HEroaoBbIMKU TeMnamu 21-2.4 %. 3T0T NPUPOCT Npenmy-
LLIECTBEHHO BYNET 0TNPaBNATLCA Ha YOOBNETBOPEHME MO-
Tpe6HOCTEN BHYTPEHHMX PbIHKOB. [10-NpeXHeMy BbICOKME
HEOoNpPeaeneHHOCTI OCTAKTCS OTHOCWUTENbHO NepcnekTus
CTpaHbl C KPYNHEWLLNMI 3anacaMm rasa B perunoxe - Mpa-
Ha. [eonoANTUYECKME YCIOBMS OTPaHUYMBAIOT ee JOCTYN K
TEXHONOTUAM U UHBECTULMSM, YTO NPEnsTCTBYET peanusa-
LI/ MPOEKTOB N0 3KCMOPTY rasa U KOHLEHTPUPYET B OCHOB-
HOM Ha Y[10BNETBOPEHMM PACTYLLEr0 BHYTPEHHEr0 Crnpoca.
KpynHeiLunia 3kcnopTep pernoHa Katap nocne nayabl, B3s-
TOW B NOCNeAHNE rofibl, NPOAOMXNT HapaLLKUBaTb 3KCNopTa
rasa, yBennune noboidy Kk 2040 r. B cpaBHeHuu ¢ 2017 T. Ha
41-50 %.

B cTpaHax pasBKBatoLLeincs A3un caMble BbICOKIE NPUPO-
CTbl 006bI4M NPOAEMOHCTPUPYET KnTali, roe NnpoM3BOACTBO
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BblpacTeT bonee YeM B NONTOPa rasa, B TOM YNCNE 3a CYeT
CNaHLEeBoil 006bIYM, METAHA YrONbHbIX NNACTOB U BKorasa.

B CHI" 0CHOBHbIE BO3MOXHOCTM N0 NPUPOCTY A06bIYM CBS-
3aHbl ¢ Poccuen, n 06beMbl NpoM3BOACTBA BymyT onpe-
AEeNaTbCH, rMaBHbIM 06pa30M, CNPOCOM Ha BHYTPEHHEM K
BHELLHWX pblHKax. CTpaHbl LieHTpanbHoi A3nn n Kacnui-
ckoro 6acceitra (TypkmenncTaH, Asepbaiaxan, Kasaxcras,
Y36eKkucTaH) UMelT NoTeHLmMan ang npupocTa fo6blyn 4o
2029 1. B npepenax 25-35 %, HO nocne 310ro 0XWAaeTcs
CHUXeHne 1 [06blyy, 1 3KcnopTa. MetLimnecs pecypebl
MO 6bl MO3BONNUTL NPUPACTUTH NPON3BOACTBO 3TUX Ye-
TbIpeX CTpaH eLlé npumepHo Ha 120 Mapa Ky6. M k 2040 T,
HO N1 KOHKYPEHTOCNOCOBHOCTM TakiUX NPOEKTOB HYXHbl
3HAUYMTENbHO BONee BbICOKWE LieHbl peanusalnn, Yem B
paccMaTpUBaEMbIX CLEHapUX.

PocT npousBoacTBa rasa B HOxHow 1 LieHTpanbHon Ame-
puke Ha 10-35 % B 3aBMCMMOCTM OT cueHapus K 2040 .
npenMyLLIEeCTBEHHO obecneyaT bpasunus u ApreHTuHa. B
CLeHapuu 3Hepronepexof, HECMOTPS Ha Pas3BUTUE TEXHO-
NIOTWA N AOCTYN K TEXHONOTUSIM, 10BbIYa CNaHLEeBOoro rasa B
ApreHTHE HUXE YeM B APYrux CLEHapUsSX N3-3a BbICOKMX
NPOW3BOACTBEHHbIX 3aTPAT M XY/LLIEN ero KOHKYPEeHTOCno-
COBHOCTM Ha ra30BOM PbIHKE 1 B CErMEHTax NoTpebnexHns s
YCNOBMSIX YCKOPEHHOr0 pacnpocTpaHexns BA3.

lprUMepHO B 1Ba pasa 0T TEKYLLMX NOKa3aTeneil yBenmynTcs
Npou3BOACTBO rasa B Adpuke. B 0Tanune oT npeablayLimnx

OECATUNETNIA, OCHOBHOW BK/af B NPMPOCT MPOM3BOACTBA
BHECYT CTpaHbl He CeBepHoiA, a LieHTpanbHoM 1 BocTouHOM
Adpukn, BKNtoYas Mosambuk. lpn 3TOM NPUPOCT BHYTPEH-
Hero cnpoca B cTpaHax CeBepHoM AGPUKKM CYLLECTBEHHO
OrPaHUYMT UX SKCMOPTHBLIE BOSMOXHOCTMW.

MepCneKT1BbI MHOMMX ra30BbIX 10BbIYHBIX NPOEKTOB B MUPE
3aBWUCAT OT CUTYyaUMu C NPOW3BOACTBOM HedTW M3-3a UC-
NoNb30BaHWs rasa os NoLAepXaHus AaBNeHns B HedTs-
HbIX MacTax M 3a4acTyt CBA3aHHON NPOEKTHOW SKOHOMMU-
KW B NPOLECCE OAHOBPEMEHHOr0 NPOU3BOACTBA 3TUX [ABYX
Yr7IeBOIOPOAOB, B TOM YUCNE NONYTHOrO HeTAHOrO rasa.
AMeHHO Takas cuTyauWst XxapakTepHa A9 NpPOW3BOACTBA
rasa B CeBepHoi AMepuke. [1pn 3TOM BO BCEX CLEHAPUIX K
2040 1. permoxy ynaeTcs 0CTUYb PEKOPAHOr0 YPOBHS f10-
Bblum 1,2 TPNH Ky6. M, B OCHOBHOM 3a CYET MPOAOMXEHNS
pocTa ras3onobolun B CLUA. B KaHane 0XnaaeTcs CHKeHne
npomnssopacTsa rasa k 2030 r. ¢ nocneayoLIMM BOCCTaHOB-
nexuem Kk 2040 r. (puc. 2.50).

CunbHee BCEro pasHULA cnpoca no CLEeHapusM 0Tpaxa-
eTcs Ha 06bemax NMpOW3BOACTBA Y CTPaH - KpynHemLwmx
3KCMOpTEepOB rasa. Kak npasuno, 1oKasbHble BO3MOXHOCTY
[06bI41 B LIGHTPAX MUPOBOro NOTPEBIeHN 0KasbiBaTCA
BOCTPEHOBAHbI B MOGbIX YCNOBUSX 1 HE CUbHO MEHSIKOTCS
no cueHapuaM. iaMeHeHns B NpuUpocTe Cnpoca BAUSIOT B
nepByo 04epe/ib Ha 06bEMbI MEXCTPaHOBOW TOProBAM 1 Ha
TeX UrpoKOB, KOTOPbIE B HEl Y4acTBYHOT.

PucyHok 2.50 - MpupocT fobbium rasa no pernoHam 3a 2015-2040 rr., Mapg Ky6. M
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Tabnuua 2.7 - [lo6blya rasa no peruoHam 1 KpynHenLLMM cTpaHaM Mupa, Mapa Kyb. M

2015 2020 2030 2040 Temnbl pocta B 2015-2040 rr

=3 = 2 2 S 2 2 =3 3 =

g g 2 g g 2 g g 2 g

2 2 = 3 2 = 53 2 = @
CesepHas AMepuka 973 1091 1155 172 1m2 1245 1279 121 10% 11% 0,9%
KaHana 164 170 149 152 14 74 184 168 02% 05% 01%
Mekcvka 42 31 34 34 & 55 62 55 1% 16% 11%
CLA 767 883 972 986 938 1016 1033 988 1% 12% 10%
H0xHas 1 LieHTpanbHas AMepuka 172 163 188 192 175 231 234 199 12% 12% 0,6%
AprenTuHa 40 4 41 48 43 53 54 46 1% 12% 06%
Bpasunng 24 21 46 52 38 69 68 45 44% 43% 2.6%
Espona 261 230 169 169 168 146 149 145 -2.3% 22% -23%
Hopeerus 121 120 99 99 98 88 90 88 -13% -12% -13%
CHI 861 923 1092 N49 1092 104 193 ms 1,0% 13% 11%
Poccus 636 697 801 850 795 843 898 833 11% 14% 11%
Pa3BuTas Asus 82 150 156 159 1k 155 158 137 2,6% 2,7% 2%
AscTpanus T4 144 150 152 138 149 152 131 2.8% 2.9% 2.3%
PasBuBaloLwascs Asus 459 508 671 675 658 790 804 776 2.2% 2.3% 2%
NHang 31 31 51 50 50 69 n 68 32% 33% 32%
WHooHesns 75 14 105 105 104 114 120 13 17% 19% 16%
Kurait 135 180 261 273 259 379 386 364 42% 43% 41%
Manaitaust 69 75 73 72 69 69 70 67 00% 01% -0.1%
BrnxHuii BocTok 585 642 868 874 826 1022 1055 953 2.3% 24% 2,0%
Mpak 7 14 34 36 33 63 68 61 92% 9,6% 91%
MpaH 184 204 297 301 283 396 457 385 3% 3,6% 3,0%
Karap 164 182 247 252 243 250 255 240 17% 18% 15%
Caynosckas Apasust 87 105 124 115 100 47 n3 105 2% 10% 07%
Adpuka 198 236 296 299 297 457 462 449 34% 34% 3%
Anxup 84 84 89 89 88 109 108 107 11% 1.0% 10%
Ervner 38 57 66 65 66 57 58 56 16% 17% 15%
Mup 3590 3943 4597 4690 4472 5149 5335 4989 15% 16% 13%

WeToyHuk: coctaBneHo MH3N PAH
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JleicTBYOLLNE MECTOPOXAEHNS NMOCTENEeHHO UCTOLLATCS  PucyHok 2.51- banaHc cnpoca v npenioxerus Ha ras s 2040 r.

n K 2040 . cMOryT 06ecneynTb TONbKO 0KONo 50 % Cnpo- w0 | weake.m o200 o2t

ca Ha ras. 04eBWaHO, YTO OCTABLLNACS CNPOC HEOBXOAMMO s I—— I _ e
ByneT NoKpbIBaTb 3@ CYET PaCLUMPEHUS PECYPCHON Basbl I

W peanusauimm HoBbIX NPOEKTOB. OCHOBHbIM UCTOYHUKOM I I

YAOBNETBOPEHNS PaCTYLLEro cnpoca mno-npexHeMy 6y- - I

0T TPAJNLMOHHbIA a3, OAHAKO Pa3BUTHE U NOCTENeHHoe

yAeLLeBNeHne TEXHONOrit 40BblYM ByayT cnocobeTBoBaT I I I

2500

POCTY A0AW HETPALMUMOHHOMO rasa ¢ 16 % 8 2015 1. 0o 25 %
B KOHLLE NPOrHO3HOr0 Nepnofa, B ToM unucne 19 % npuoertcs 2w
Ha CNaHLeBblit ras, 3 % — Ha MeTaH Yro/ibHbIX N1acToB 1 No

1% — Ha rasudukaumio yrng u 6uoras (puc. 2.51).

PocT notpebnexusa
MageHue notpednexms
CHIXEHNE NPOU3BOACTBA
Poct npou3soactsa

Poct notpebneHus
MNagexue notpebnexus
CHVXeHWe Npou3BOACTBA
PocT npoussoacTea

Poct notpe6neHus
Magexve noTpednexus
CHIXEHNe NPOM3BOACTBA
PocT npouzeoacTea

ﬂoﬂg HeTpaﬂ,VlU,VlOHHOFO ra3a B TOM L‘IMCﬂe CﬂaH‘ 2015 KoxcepeameHblil 2040 VHHOBALMOHHbI/ 2040 3Hepronepexon 2040
L|leBoro u 6uorasa, B 06LLen CTPYKType npoms- Mpouscaores: e
BOACTBa 6yueT HEYKNOHHO YBEeJINYNBaTbCH.

m buoras m CnaHLesslii ra3 m Mpoune cTpakbl, He Boasume 8 03CP  m KwTait
asndukaums yma W HoBble MeCTopoXaeHus W Adpuka m [ipyrve 03CP
MeTaH yronbHbIX NNacTos  m [1eMCTB. MECTOPOXAEHNS BrmxHmit Boctok mEC

m Vhans Cnpoc 2015

HecMoTps Ha TO, YTO «C/aHLLEBas PEBOMIOLMS» NepeLlarty-
na yxe bonee 4em 1eCATUNETHUI pybex, pa3BuThe 006bIYN
HEeTPaAMLMOHHOr0 ra3a npoLo/IXaeT B 3HAYUTENbHON MEPe  PucyHok 2.52- CLeHapHbIii NPOrHo3 NpovsBoaCTBa rasa B Mupe no
OnpenensiTb COCTOSHME Ta30BOr0 PbiHKA W MUPOBOM TOP-  TvMaM MECTOPOXAEHWUH, MNP Ky6. M
roBnu rasom (puc. 2.52). be3ycnoBHbIM NMAEPOM B 3TOM 06~ wion 6. v
nactv npoponxart octasatbest CLUA - k 2040 1. oHKM CMOTyT 5900 1 —
[06b1BaTh 0K0NM0 700 MAPA Ky6. M CNAHLEBOrO rasa. 222 7 I B I —
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Momumo CLUA, [obblyy CnaHLeBOro rasa OCYLLECTBASOT
KaHafia, ApreHTuHa u Kutal, HO HU O[IHOI U3 3TUX CTPaH He
ynanocb noBTopuTb yenex CLUA B pa3paboTke cnaHLEeBbIX
3anacos. [10 nporHo3aM MUHUCTEPCTBa NPUPOLHBIX PECYP-
cos KHP, cTpaHa nnaHupyeT yBeamunTb L06bI4Y CNAHLEBOM0
rasa ¢ 8 mnpa ky6. M B 2016 . go noyt 30 mMapa ky6. M B
2020 1., 1 0o 80 - 100 mnpp ky6. M B 2030 I, 0AHAKO KoYe-
Basi HeonpeaeneHHoCTb Al KUTANCKOro CNaHLEeBoro rasa,
Kak 1 [ BCEX Takux PECypcoB 3a npefenamin CeBepHOi
AMepUKY, 3aKNKYaeTCs B KaYECTBE PECYPCHOI basbl 1 CTO-
MMOCTY ero npousBsoacTsea (puc. 2.53).

Hanbonee BbiCTpbIMK TeMnaMmu [06bl4a CNaHLEBOro rasa
bynet ysennuuatbcsa B nepuon Ao 2025 r. K atomy Bpeme-
HM 06bEMbI ero MUpoBOI Ao6bium npesbicaT 700 Mapa Ky6.
M, N0JaBNSIOLLAsA YaCTb KOTOPbIX NpuaeTcs Ha CLUA. 3aTem
TEMMNbI pocTa A06bl4n B CLLIA 3aMETHO CHU3ATCS, @ MMPOBas
n06bl4a CNaHLEBOro rasa byaert paclumpsaTbCs 3a CYET ApY-
rux cTpaH: 40 100 Mapa Ky6. M NPOrHO3NUPYETCS YBEANYEHNE
no6blun B KaHape. Mekcuka v ApreHTuHa no6aBar bonee
50 mnpa ky6. M K 06lKMM 0bbemaM [06blum, YyThb bonee
100 Mnpa Ky6. M — cTpaHbl A31i BO rnaBe ¢ Kutaem, 1 0Kono
40 mnpa ky6. M — cTpaHbl Adpukun. B EBpone u CHI npo-
PbIBOB B [106bI4E HETPAAMLMOHHOIO rasa He NPeaBUAMTCS
BBMOY rEO0NOrNYECKUX N SKOHOMUKO-NOAUTUYECKNX Orpa-
HUYEHWA.

PucyHok 2.53- CueHapHbIi TPOrHo3 Ao6bblyy CNaHLEeBOro rasa no
PEruoHaM W oTaebHbIM CTPaHaM MUpa, MApa Ky6. M
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MeX ayHapo[Has TOprosns rasom

OTINYME OT PbIHKA HedTH, ANS PblHKA ra3a YCKOPEeHHoe

Pa3BUTME SHEPreTUYECKMX TEXHONOIUI B COBOKYMHOCTH

C COLMANbHO-3KOHOMUYECKUMI TEHAEHLMAMM HE BENET
K MPOXOXOEHWK NIKa NOTPEBNEHMS M COKPALLIEHMIO CNpOCa,
HO ycnoBus QYHKLMOHMPOBAHWS ONS ra30BOr0 PbiHKa byayT
MEHSITbCS. KOHKYPEHLIMS Ha KNOYEBbIX ra30BbIX PbIHKaX ycu-
NMBAETCS, MAPOBAs TOPTOBNS NPOAOMIKMT HabupaTb 060pOoThI
- k 2040 1. ee 06beMbl yBenuuatcs B 17-2 pasa, 4OCTUTHYB
14-15 TpNH Ky6. M. [pK 3TOM B TEYEHWE NPOrHO3HOIO NEpPUo-
0a noytvt 85 % MMPOBOro YMCTOrO 3KCMopTa rasa bynet npu-
XOLMTbCS BCEr0 Ha [ecqaTky CTpaH, B KOTOpylo nomumo Poc-
cun byayT BxoanTb Katap, Asctpanus n CLUA. YckopeHHbIMu
TeMNamu BymyT HapalluMBaTb AKCMOPT rasa W agpukaHckue
CTpaHbl, NPEUMYLLIECTBEHHO Hurepus, Mo3ambuk 1 TaH3aHus.
Hanbonee BbICOKME HEONPEAENEHHOCTY CBA3aHbI C MpaHoM,
NepcneKTBbl KOTOPOro CUNMbHO ByayT 3aBUCeTb OT [0CTyna
K MHBECTULMAM, TEXHONOMMAM W OT Haln4unsl OrpaHnyeHui Bo
BHeLLHei Toproene (puc. 2.55). B cueHapusax VIHHOBALMOH-
HbIli U 3HEpronepexof NPeanosaraeTcs NocTeneHHoe CH-
TUE MEXYHAPOHbIX OrPaHUYEHNI B OTHOLLIEHMM MpaHa. 3T0
nossonget K 2040 r. HapacTUTb 3KcnopT rasa 13 Mpaxa ao
118 mnpa Ky6. M B IHHOBALIMOHHOM CLIEHapPWK, HO B CLiEHapn
JHepronepexod NOTPebHOCTU B AONOMHUTENbHbIX 06beMax
ByyT MeHbLLE 11 3KCMOPT He NPEeBbICUT 76 MAPL Kyb. M.

[lecatb UrpokoB 6yayT KOHTPONMPOBaTh 85 % Mu-

POBOIro 3KCMNopTa rasa.

Ha cTopoHe nMnopTa HabnaaeTcs NOCTENEHHOE CMeLLle-
HWe TOProBbIX NOTOKOB 13 CTPaH ATNaHTUYeCcKoro baccelHa
B CTPaHbl A3natcko-TUXO00KEeaHCKOro pernoHa, npenmyLue-
CTBEHHO HOxXHOM v HOro-BocToyHor A3un. HecMoTps Ha no-
CTOSIHHO pacTyLlee YMCno MMNOPTepoB NPUPOLHOro rasa,
okono 70 % Topryembix 06bemoB B 2040 1. 6yayT npuxoauThb-
cq Bcero Ha 10 cTpaH. Cpean Hux naTepka KpynHenwmx M-
nopTepoB rasa - Kutan, MHaung, dnoxud, fepmanng v 0xHas
Kopes, Ha KOTOpPbIX NPUXOAUTCS MOMOBMHA MMPOBOr0 Yn-
CTOr0 MMNopTa rasa. noHng yCTynuT NEPBOE MECTO cpeau
WMMOPTEPOB NPUPOAHOro rasa Kutaw u VHouu, 3ambikas

PucyHok 2.54- CugHapHbIil TPOrHO3 MUPOBOIO YACTOrO 3KCMOpTa rasa
no cTpaHam, Mapa ky6. M
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TPOWKY NMAEPOB, B T0 BPEMS KakK Kutal yBeuunT UMNOPT B PUcyHOK 2.55- CLieHapHbIIl NPOrHO3 MUPOBOMO YUCTOrO UMMOpTa rasa
3-5 pasa, a Hang - B 7-9 pa3 B 3aBMCMMOCTM OT CLIEHapWUg M0 CTpaHaM, Mapf Ky6. M

(puc. 2.56). EBponeiickue CTpaHbl MPOAONXAT HApaLLMBaTh MW”BE oo flpymie erpare
UMMNOPT rasa uU3-3a CHXKEHNs COBCTBEHHOM [06blun. OfHa- CLA
KO TeMMbl NpUpocTa uMnopTa 6yayT CHUXaTbCd u3-3a npo- "%
XOX/EHM] NUKa CNpoca Ha ras v 3aMefIeHs CoKpaLlieHma 120 -

COBCTBEHHOI A06bIYM B aBCOMOTHbIX 06bEMAX. 00 = = o

BenukobpuTanms

m Qpatuma

800 -

[epmaHus

Kntain yBenmuut umnopt rasa B 3-5 pas, NHans 600 1
B 7-9 pas, YTo NO3BOUT UM CTaTb KPYMHENLWUMM 100 |
MWUPOBbIMK MMNopTepami. Ho nocne 2035 1. Kntai 0 |
NPMBAN3UTCS K NPOXOXAEHUIO M Ka MMMOPTA.

m Typums

m tOxHas Kopes

0 4 | AnoHns

m Taunag

JHepronepexon
3Hepronepexon

MnopTHas 3aBucMMOCTb Kutas byaet BO MHOTOM Onpe-
LenaTb CUTYaLMI0 Ha ra30BOM pbiHKe A3um B LenoM. Pac-
LUMpeHne COBCTBEHHON [06bl4M MPUPOAHOrO rasa npu w0
O[IHOBPEMEHHOM 3aMe[lIeHnn ero notpebnenus npusenet
K NPOXoXaeHnto Kutaem nuka umnopTa rasa nocne 2035 T.
B CLieHapusx KOHCepBaTUBHbI M 3HEPTONEepexof, B CLeHa-
pun NHHoBauUmoHHOM - nocne 2040 1. B cBg3u ¢ 3TUM nosis-
NSETCS BbICOKast HEONPeLeNeHHOCTb A8 KPYMHbIX Fra30BbIX
NPOEKTOB C nocTaBkaMmn B KuTai, peanusaumst KOTOpbIX
nnaHupyetcsa nocne 2035 T.
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m Knrait

WcToynuk: NH3W PAH

3kcnopt CMI bynet pacTi onepexaroLMin TeMna-
MW, 1 ero [0/ B MeXAyHapOaHOW TOPros/e rasom
pocturHert K 2040 r. 60-65 %.
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Mex ayHapo[Hble NOCTaBKM TPYHONPOBOAHOr0 rasa K 2040
r. yBenuyatca Ha 10 %, npuyem OCHOBHOW pocT byaeT 06-
YCNOBJIEH YBENMYEHNEM UMnopTa B Kutait. B 10 e Bpems
rnobanbHble noctasku CMI yenuyatcs noyty Ha 70 %, a ux
00N B 061X 06beMax MUPOBOI TOProBNY BbIpacTeT A0 65
% (puc. 2.57).

PocT uncna notpebuteneit CMNI n pacLumpeHue reorpadum
NOCTaBOK, 0COBEHHO Ha PbIHKM, 3HAYUTENBHO yOaNeHHbIe 0T
LIeHTPOB NPOW3BOACTBA rasa, byayT cnocobCcTBOBATH POCTY
3HayumocTu CMI B MUPOBOW TOProBne ra3oM. B OTBET Ha
POCT CMPOCa, BbICTPbIMM TEMMNAMK PacLUMPSeTCa Npeano-
xeHue CII, rnaBHbIM 06pa3oM - B CLUA, ABcTpanuu, Poccuu
1 Katape. [T0TEHLMANBHO ELLe OAHUM KPYMHBIM NOCTaBLLM-
koM CINT mor bbl cTaTh MpaH, 0QHaKO B CUNy recnonnTnye-
CKMX (haKTOpPOB HEONPeaeneHHOCTb OTHOCUTENBHO NPUPO-
CTa MOLLIHOCTeN B CTPaHe BCe eLLe coxpansetcs (puc. 2.58).

B 2016 r. Toprosng CNI pocturna 260 MnH T, n yxe B 2017
r. NPOAEMOHCTPUPOBana BTOPO 3a BCo uctopuio CMI-nH-
OYCTpWK cKadok Ha 14 % no 6onee yem 290 MiH T. MNMoaaep-
XNBaeMas bbICTPbIM NPUPOCTOM MUPOBbLIX MOLLHOCTEN N0
CXuxXeHuto, Toproens CIMI NpofonXuT pacTit - N0 laHHbIM
Ha 1 mioHs 2019 T. NPUHSTLI MHBECTUUMOHHBIE PELUEHMs no
HOBbIM NpoekTaM 60/1ee YeM Ha 88 MNH T NPOM3BO/ACTBEH-
HbIX MOLLLHOCTEW, MPU YCNELHOM BBOAE KOTOPbLIX MMPOBbLIE
06beMbl NPOW3BOACTBA yBenauyatcs ewe Ha 21 % yxe K
2024 1. B TeueHune bAnXKaLLero BpeMeHn 0XnaaeTcs pac-
CMOTPEHWE HOBbIX NPOEKTOB eLLE NpuMepHo Ha 102 MAH T.
BbICTPbIMK TEMMNAMM PAcTyT U perasnduKaLMoHHbIe MOLLL-
HOCTW - K 2019 I. oHW gocTurnu 868 MH T, B CTaaum Coopy-
KeHus HaxoouTes etwe 95 MAH T (8 nnasyyux 1 14 Ha cyLue).

PucyHok 2.56 - CLeHapHbIi NPOrHO3 MMPOBOr0 YMCTOrO 3KCMopTa
ceTeBoro rasa u CII, Mapa Ky6. M
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PucyHok 2.57 - CLieHapHbIi NPOrHO3 HaKOMAEHHOr0 NPUPOCTa MOLLIHO-
CTeil N0 CXKEHWIO rasa No PernoHaM Mupa
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LleHbl Ha ras3

Esponbl v Asuu 8 2014 - 2016 1., BO MHOTOM MOBTOPYB-

LLIEro ANHaMUKy HeTIHbIX KOTUPOBOK, HAYasncs Ux pocT,
CBAA3aHHbIN C YBEMMYEHUEM CTIPOCA Ha ras, @ Takxe BOCCTa-
HOBNEHWEM HEMTIHbBIX LieH, K KOTOPbIM MO-MPEeXHEMY npu-
BSI3aHa 3HaYMTENbHAY YaCTb ra30BbIX KOHTPAKTOB. OQHAKO K
nety 2019 1. ueHbl ra3a B Epore v A3y BHOBb YCTPEMUIUCH
BHW3 OT BbICOKWX YpOBHel oceHn 2018 r., notepsi 0kono 50 %
W CyLLLECTBEHHO 060rHaB AMHAMUKY HEQTSHbIX LieH. 310 CTa-
/10 eLlé OOHMM CUTHanoM TOro, YTO ra30Bblf PbIHOK MOLLEN
CBOWM MyTeM, NOCTENEHHO TEPSIS B3aUMOCBSI3N C HEQTHHbIM.

‘ \ 0ocne CyLleCTBeHHOro nageHund rasosblx LeH Ha PbIHKax

LieHoBas CUTYyaLMs Ha ra30BOM PbIHKE 3aMETHO MeHSeTcy.
C 0HOW CTOPOHBI NPO0/IXAETCS 0TBA3KA OT HEDTAHOM WH-
Aekcauun. C apyroi CTOPOHbI, CKa3blBAETCS pacLUMpeHune
MCNoNb30BaHus BI3I, KOTOPbIE B HEKOTOPbLIX CTPaHax yxe
ceivac netoM B OTAENbHbIE AHW NO3BONKKOT NOYTW NONHO-
CTbI0 3aKPbIBaTb NOTPEOHOCTb B 3N1EKTPO3HEPT UK, @ 3UMOIA
MOrYT BPEMEHaMI 1eMOHCTPUPOBATb NOUTK HYNEBYHD Bbl-
paboTky. B pesynbrate TPaaMLMOHHbIE CE30HHble AncHa-
NaHCbl CNPOCa Ha ras ycunmeatTcs. lpndem aucbanaHcel,
(GOpMUPYEMble CMPOCOM Ha 3MEKTPO3HEPruo WU Tenno w
HEPaBHOMEPHOCTbIO NpPoM3BOACTBa BW3, 3ameTHO oTnu-
yatoTcd 0T AucbanaHcoB bonee cTtabunbHOO HeTSHOrO
cnpoca. Takum 06pa3oM, CO3AaTCS YCNoBUS ANS GOPMM-
POBAHMS SPKO BbIPAXEHHBIX CE30HHBIX YPOBHEN LieH. [Mpn
3T0M, N0 Mepe pacLuMpeHns MolHocTein BU3, namexeHus
OHEBHOrO CNpoca Ha ras, Hanpumep B EBpone, MOryT bbiTh
KpaTHbIMU, YTO HEM3BEXHO ByIeT 0TPaXaTbCsa W Ha LieHaX.

LleHoBas 3aBMCMMOCTb Fa30BOr0 PblHKA OT He-
GTIHOro nocTeneHHo ucyesaer. [oTpebneHue
rasa Xxapaktepusyetcs BCE BOnblUen HepaBHO-
MEPHOCTbIO 3-3a COYETaHM CE30HHOMO Cnpoca

Ha 3/1IEKTPOSHEPru0 1 TEM/O, @ TakKXe Ce30HHO-
r0 W OHeBHOro aucbanaHca, GOPMUPYEMOrO UC-
nonb3oBaHneM BI3. B pesynsrate LieHbl rasa 06-
PETAloT ABHYI CE30HHYH OKPACKYy 4 CTaHOBSTCS
BCE 607166 BONATU/bHBIMA.
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B nepcnekTuee [0 2040 I. 0XMaaeTcs COXpaHeHe LLEHOBON
PErNOHANM3aLMN PBIHKOB rasa Nnpu NoCTeneHHOM GOpMM-
POBaHMM rN06anbHOro TOProBOro NPOCTPaHCTBA. PaseuTue
cermenta CII 1 BBOA HOBbIX TPYHONPOBOAHBIX MOLLHOCTEM
obecrneyar [OCTaTOYHO TMBKME MepeTokyM Mexmay peruo-
HaMK, HO BbICOKas [0N9 3aTpaT Ha TPAHCMOPTUPOBKY MpK
NocTaBkax Ha BOMbLUME PACCTOSHUS NPUBEAET K HaNNUMIO
LIeHOBbIX A depeHLnanos Mexay pbiHKaMm, B YaCTHOCTH
CEBEpPOaMepUKaHCKNUM, eBPONENCKUM M asnatckum. [pu
3TOM pacyeTbl NOKA3bIBAKOT CAEPXaHHbIA POCT PaBHOBEC-
HbIX LieH Ha ras BO BCEX PeruoHax mMupa, 0bycnoBneHHbIi
YBE/INYEHNEM MUPOBOrO CNPOCA Ha Hero, B 0COHEHHOCTH B

Pa3BMBAIOLLMXCS CTPaHaX, U POCTOM M3ePXeK Ha ero fo-
6biyy (puc. 2.58).

YuuTbiBAg HanMune A0CTaTOYHO BonbluMx 06bEMOB Aeil-
CTBYIOLLMX 1 NOTEHLMANbHO [OCTYMHbIX MPOEKTOB [406bIYK
W TPAHCMOPTMPOBKM, HU B EBpONE, HN B A3UK HE 0XNAaeTCs
BO3BPALLEHUS HA ONNTENbHYI0 NMEPCMNEKTUBY YPOBHS LIEH
2012-2013 rr. Ha ¢oHe pocTta Cnpoca OCHOBHbIE 0BbEMb
TOProBAu 6yayT CMeLLaTbCs Ha pbIHOK cTpaH Asnn. Qopmu-
pyemble B PEruoHe LieHOBble MHAEKCHI ByayT NOCTENeHHO
CTAHOBWTHLCS ONpeaeNsoLLIMMKU sl BCE MUPOBOI TOProB-
.

YyutbiBas Hannume 6onbLLKX 06bEMOB ,D,BVICTBYPOLLI,I/IX W NOTEHLUMNa/IbHO AOCTYMHbIX MPOEKTOB MO L06b141 1 TPAHC-

NOPTUPOBKE rasa, H1 B EBpONe, Hi B A311 He 0XMAAeTCs BO3BPALLEHNS Ha ONNTeNbHYO NMEepCrneKkTuBy YPOBHS LieH

2012-2013 rr.

PucyHok 2.58- [porHo3Hble CpeHeB3BELLEHHBIE LIEHbI HA Fa3 Ha PErMOHabHbIX PbIHKAX M0 [1BYM CLIEHAPUAM
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PbIHOK TBEPAbIX TOMJINB

Cnpoc Ha TBEp0€ TONNMBO

Bepable Buabl Tonnuea* B 2015 . obecneynsanmn 38 %

MMPOBOr0 3HEPronoTPEBNEeHNs , Npu 3TOM Ha Yronb

npuxogunoch 28,3 % OT MUPOBOr0 3HepronoTpetnexus.
B HacTosLee Bpems 0Kono 38% BCel NpOM3BOAMMON 3ek-
TPOSHEPTWW B MUPE BbipabaTbiBaeTcs W3 yrns. B npouecce
rnobanbHom TpaHcGOpMaLMK MUPOBOI 3HEPTOCUCTEMBI, Pbl-
HOK Yr7ig, NOXanyi, AeMOHCTPUPYET Haubonee CNOXHY 1
MPOTMBOPEYNBYH AMHAMUKY. YTO/b Ha NPOTSHKEHUW Ha NpPOTSl-
XXEHWUW MHOTUX lecsTuneTuii bbin 1 B nepuoa 0o 2040 1. ocTa-
HETCS OHWM W3 CaMbIX AELUEeBbIX W JOCTYMHbIX UCTOYHWUKOB
3Heprin. MMeHHO OH BbIN 1 OCTaeTCS OCHOBOW SKOHOMMYE-
CKOr0 pOCTa [/19 CTpaH, KOTOpble MOKa He roTOBbI MAaTUTb
bonblUe 3a Apyrue Pecypebl, 1 ANg KOTOPbIX 3KON0rNYeckue
npobnembl WMEKOT MEHbLUNA NPUOPUTET, YEM 3KOHOMMUYE-
Ckoe passutie. OfIHAKO Nof BAWSHWEM NOAUTUKKM AeKapbo-
HU3aLMK 1 BYpHOTO PasBUTUS HOBbIX TEXHOMOMM (npexae
BCEr0, BO30OHOBNAEMbIX MCTOYHUKOB SHEPriK, HAKOMUTENEN
3NeKTPO3HEePrum, pacnpeneneHHbIX 3HepropecypcoB, HeTpa-
[MLMOHHbBIX METOA0B [06bIYMA rasa v [p.) NPaKTUYEcKM BCe
CTpaHbl C Pa3BUTOM 3KOHOMUKOW W TEXHONOMMSMM CTaBSIT 3a-
[aJy NOCTENEHHOrO CHWXEHUs AoMu Yras B 3Heprobanaxce,
rNaBHbIM 06pasoM, [1N1s1 YMEHbLLIEHNS BPEdHbIX BbIBPOCOB B
atMocoepy.

JKONOrMYeCKMe OrpaHUYeHns CTaHOBATCS BCe bonee Bax-
HbIM (DaKTOPOM, BAMSIOLLM HAa Pa3BUTUE YrONbHON 0Tpac-

34 Yronb, TBEpAAs bromacca v ap.

[nst 6OMbLUMHCTBA CTPaH MUPa Yrofib - BbIHYX-
[IeHHbIA BbIBOP, KOraa OTCYTCTBYIOT Apyrie Gonee

3KOHOMUYECKN W 3KONOrn4yeckn rnpuemnemble
aNbTepPHATNBbI.

7N, WX yXecToyeHne NpuBoanT K pocTy Kak KanuTtasbHbIX,
TaK W OnepauyuoHHbIX 3aTpaT B YrobHOW reHepauun - 3a
CUeT YBENMYEHUS 3KONOTUYECKMX NnaTexen 1 3aTpar no
BHEAPEHWIO Mep NOAaBneHns BbIBPOCOB U OYUCTKM [1bIMO-
BbIX A30B. YELUEBNEHNE anbTePHATUBHbBIX MCTOYHMKOB W
BBEEHUE «YTNEPO/IHbIX» NNaTEeXeN MOXET HauyMHaTb Bbl-
TECHSATb YrONbHY0 FEHEpaLno SKOHOMUYECKK, @ YBEnYe-
Hve fonm BM3 elle 1 co3aaeT TEXHUYECKME BbI30BbI - Bellb
YroNibHasl reHepauust B pesynsrare [J0MXHa CTaHOBUTHCS
bonee rMbKon 1 MaHeBPEHHOW. B 3TON cuTyaLMn KOMNpPO-
MWUCCHbIA NyTb MOrNK 6bl 06€CNeYnTb TEXHONOMMK «YNCTO-
O YrNsi»: COBPEMEHHbIE YrOJIbHbIE CTAHLMK UMEIOT 0YEHb
HW3KWE NoKa3aTenu BbIBpPOCOB - Ha YPOBHE Fa30BbIX, 0Y4EHb
3G HEKTUBHbI 11 B pasbl MaHeBpeHHee. HO CTOMMOCTb 3TUX
cucTeM (MemBpaHbl 1 Np.) HUBENMPYET BCIO ELLUEBIU3HY YIS
B CPaBHEHMM C APYTMMU UCTOYHUKEMM SHEPrin. A TeXHONO-
rUW ynaBnnBaHus v 3axopoHerus CO, (CCS - Carbon Capture
and Storage) noka He nony4nn LUMPOKOro PacnpocTpaHe-
HWS 13-3a BbICOKMX 3aTPAT Ha TPAHCMOPTUPOBKY W 3aKayKy,
OrPaHUYEHHbBIX BOSMOXHOCTEN NPUMEHEHUS U BO3MOXHbIX
NoCNeayoLnX HeraTuBHbIX BAIUSHMIA - OMACHOCTW BbI6PO-
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COB rasa B aTtMocdepy, CTUMYNIMPOBaHNS CecMUYecKoil
aKTUBHOCTW W T.A.

Bo MHOroM BbIbop pasBuiKi Mexay BCEMM CLeHapuamMm by-
OyT NpeaonpenenaTbCs N03nLmner KpynHenLLInMX y4acTHIKOB
YrONbHOTO pblHKa - Kutas n UHAWMM - B OTHOLIEHUM YTOMb-
HOW reHepaLun 1 cOBCTBEHHOMO NPON3BOACTBA YrNg. UHans
NoKa AaeT BECbMa NPOTMBOPEUMBLIE CUTHAMbI O CBOWX NNa-
Hax B OTHOLLIEHWW yrns, a Kutal akTMBHO 0BHOBNSET CBO
NapK YrofbHbIX CTAHLWA 1 3aSBASET 0 HAMePeHU HOpoTbCA
C 3KONOrMyecknmm npobneMamn NyTeM AanbHeLwero pas-
BUTUS TEXHONOWIA, @ HE 0TKA3a 0T YrOMbHOI reHepaLum.

B NporHo3HOM nepuofe Bo BCex clieHapusx K 2040 1. oxu-
0aeTCs CHKEHMe Cnpoca Ha yronb B abCONMOTHOM Bbipa-
XEHMM Ha B6-9 % 0T COBPEMEHHOI0 YPOBHS, W, Kak cnef-
CTBWE, - [allbHEelLIee COKpalleHue ero 4oan B MUPOBOM
3HeprobanaHce ¢ 28 % 00 19-23 % k 2040 1. B 3aBUCUMOCTH
oT cueHapus (puc. 2.59).

PucyHok 2.59- MpupocT notpebneHns yrng no CTpaHam 1 1 periu-
Ham Mupa B 1990-2015 rr. 1 2015-2040 rr. no Tpem cLeHapuam”
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WUcTounmk: NHIN PAH

B nepwon no 2030 . BO BCEX CLEHApWSX MUp
NPonaeT Nk notpebnexuns yrns. Mpu 31oM, ecnu
B KOHCEPBATUBHOM CLIEHApUM MIUP NPOXOONT MUK

NoTpebNeHns yrns TOMbKO K OKOHYaHMo pac-
CMaTpMBaEMOro nepuoaa, T0 B CLeHapuu 3Hep-
ronepexon 310 NPOM30AOET YXe B banxauLune
HECKOJIbKO NET.

BaXHbIM [1paiBEPOM COKpaLLEHUs MWUPOBOrQ Cnpoca Ha
Yrofb CTaHeT PEe3K0e COKpalleHus NOoTPebfeHus 3Toro
BMOA MCKOMaemoro Tonnuea B ctpaHax 03CP, ctumynupy-
eMoe 0BLLMM CHUXEHMEM 3HEPronoTpebneHns, aKonoru-
YECKOW NONUTUKOM M NOCTENeHHbIM COBEPLLIEHCTBOBAHMEM
TEXHONOr i reHepalium Ha BU3. KpoMe TOro, CyLLIECTBEHHO
(B cLieHapwun 3Hepronepexoa NPakTUYeCKM A0 HyNeBbIX 0T-
METOK) 3aMeannTCa MPUPOCT Cnpoca Ha TBepAble TOn/1Ba
B Pa3BMBAIOLLMXCS CTPaHaX, 3@ CYET Pe3KOoro COKPaLLEeHms
notpebnexns yrng B Kutae, KOTOpbIA XOTb U NPOLLEN «MMK
cnpocax» Ha aToT Bua Tonauea yxe B 2013 1., Ho B 2018 . BCE
ele 3aHuman 51 % B MUPOBOM NOTPEBNEHUM yrhs.
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B Kutae nong yrng B 06Liem aHeprobanaHce cTpaHbl Hey-
KJIOHHO pocna ¢ 51,6 % 81980 . 00 65,9 % B 2015 T, 01HAKO B
CBSI3W C NEPECMOTPOM MPUOPUTETOB HALMOHANbHOW 3HEp-
rononutukn u “Blue Sky Energy Plan" B nepcnekTuse Ao
2040 r. oHa cokpaTtuTCs [0 YPOBHS 41-45%. UHoug, ysenu-
yMBLLAs 10N yrns 3a 35 net ¢ 22 % 81980 T. no 44,2 % 8 2015
r, B nepcnexkTuse Ha 2040 r. B KOHCEpPBATMBHOM CLEHapuu
HE3HaYMTeNbHO HapacTWUT 3Ty [0 A0 44,5 %, a B cLeHapu-
9X MIHHOBALMOHHDIN 1 3HEProNepexo, HaobopoT, COKpaTuT
ee [0 42-43 %, HecMOTps Ha POCT abCoNTHbIX 06bEMOB
notpebnexus yrns. Npoyne passuBatoLLMECS CTPaHbl A3un
- BbetHaM, NHaoHe3Ks, Manaiang, MakucTtaH, baHrnageL
W ap. - ByoyT yBenuyuBaTb NOTpebNeHne yrng, coxpaHss
ero 01110 B 3HeprobanaHce npUMepHo Ha TEKYLLEM YPOB-
He, B cpeaHeM no rpynne ctpaH 17-20 %(puc. 2.60, Tabn. 2.9).

Kutait BymeT cokpallaTb WCMonb30BaHWe Yyrng,
HO Apyrie pasBuBatOLLMECS CTPaHbl Asun BydyT
HapalLLMBaTb ero noTpebneH1e Ha BCEM ropyu3oH-

Te [0 2040 r. A3NaTCKWn PbIHOK YKPENSIeT CBOW
CTaTyC [NMaBHOr0 MMPOBOTO LiEHTPa NoTpebnexuns
yrns.

PucyHok 2.60 - [porHo3 notpebnexus yrig no pernoHaM Mupa
ONs Tpex cueHapnes
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WeToyHuk: NH3N PAH

Tabnuua 2.8 - NporHo3 NoTpebneHns yrig No pernoHam 1 KpynHemwmm CTpaHaM ang ABYX CLEHapyeB, MIH T Y.T.
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2015 2020 2030 2040 Temnbl pocta B 2015-2040 rr

MAH T YT 2 2 z 5 2 = 5 2 = 5

3 8 & = 8 g = 8 & S

2 2 z & S z & S z &
CeBepHas AMepuka 580 551 492 409 363 440 297 221 1% -2,6% -3,8%
H0xHas u LieHTpanbHas AMepuka 48 51 55 48 43 58 49 39 0,8% 0,0% -0,8%
EBpona 446 3719 297 234 221 236 177 150 -2,5% -3,6% -4,3%
CHF 266 238 222 216 207 234 221 199 -05% -0,6% -12%
PasButas Asus 341 335 317 287 219 289 245 242 -0,7% -14% -14%
PassuBatowwascs Asus 3630 3706 3974 3677 3592 4104 3622 334 0,5% 0,0% -0,3%
WHaus 541 695 987 977 917 1200 145 1016 3.2% 3,0% 2,6%
Kurait 2841 2738 2647 2349 2313 2493 2035 1862 -0,5% -13% 7%
BavxHuit Boctok 14 12 12 12 12 n 10 10 1% -13% -13%
Adpuka 153 166 192 183 165 224 200 m 15% 11% 0,5%
Mup 5484 5439 5561 5066 4881 5595 4826 4374 01% -0,5% -0,9%

WcToyHuk: coctaBneHo NH3WN PAH
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Mpennoxexue TBepAOro TOMIUBA

OKa3aHHble 3anacbl yrnd B MUpe, M0 OLEHKaM PucyHok 2.61- [IporHo3 0o6biym yrng no pernoHam

Ha 2017 ., coctaBnsior 6onee 1 TPAH T, KOTOPbIX NMPU  Mupa A7s TPex cLieHapnes

TeKyLLeM YpoBHe [A06bluM XBAaTUT Bonee 4Yem Ha -
30 net. Tpy YeTBEPTY STUX 3aMacoB COCPEOTOYEHO BCEra B | m Agpria
ngTv cTpaHax Mupa - CLUA (24 %), Poccuu (16 %), Asctpanuu 5000 -
(14 %), Kutae (13 %) v MHomm (9 %). B HacToALLLee BPeMS OCHOB- 4o |
HbIMVY IMEPaMK 0 MUPOBOI A0BbIYE TOPryemMoro yris sSBs-
totce Kutait (464 %), CLUA (9,8 %), Unons (7,8 %), HaoHesws
(7.2 %), AecTpanus (7.9 %), tOAP, Konym6us u Poceust (5,5 %) - “™°
Ha ropusoHTe 2040 r. cOCTaB 3TWX CTPaAH He U3MEHUTCS, HO 1000 |
pacnpeneneHne [onei Mexay HUMU MOXET CYLLECTBEHHO o |
MOMEHSITLCS B 3aBUCMMOCTY OT CLIEHApKS.

Banxtni Boctok

[poune cTpatbl
passuBaloLLencs Asum

3000 - m Kutan

m /Hang

PasBuTble CTpaHbl Asin

m CHI

Espona

t0xHas v LieHTpansHas Aveprika

JHepronepexon
JHepronepexon

KoHcepBaTHBHbIi
KoHcepBaTuBHbIit

Tonbko B KOHCEPBATMBHOM CLiEHapPUM MMPOBOMY NPOM3BO[1-
ctBy yrns K 2040 r. ynactcs 0CTaTbCs NOUTH Ha TEKYLLEM 2015
YPOBHE, B CLeHapusax WHHOBALMOHHBIA U 3HEpronepexof
[06bi4a cokpatutes Ha 13 % n 21 % (puc. 2.61). B pesynbra-
7€ 06beM [06bIYK MO CLUEHapUIM OTNnYaeTcs bone yeM Ha
1200 MAH TY. T. (5595 MH T y.T. B KOHCEPBATUBHOM CLEHapUK
W 4374 MAH TY. T. B CLLEHapUi 3Hepronepexoa), 4To npumep-
HO COOTBETCTBYET TEKYLLEMY NOTPEONEHMIO NSTU PETNOHOB
- CeBepHoit AMepuky, KOXXHOI 1 LieHTpanbHo AMepukn, Es-
ponbl, bnxHero Boctoka u Appuku.

m CesepHas Avepuka

~ “
& VIHHOBALMOHHI
S
no “
X VIHHOBALMOHHbIN
S

WcToynuk: NH3W PAH

Ha npoTsXeHu NPOrHO3HOMO Nepuofa Ha CTOPOHE npef-
NOXeHMs yrns byaet CoXpaHATbCa BbICOKAs HEONPeaeneH-
HOCTb, YTO CB$I3aHO C 3aBMCUMOCTbIO BCEr0 pbiHKa OT ABYX
KNOYEBbIX KPYNHEWMLINX Urpokos - Kutag u WHoum, obe-
CMEeUYNBAIOLLMX OCHOBHOI CMPOC M ONpeaensioLimnx LeHb
Ha pbiHKe. [lonnTuyeckmne yctTaHoBKWU KuTas, ykasaHHble
B 13-M [19TMNeTHeM nnaHe pas3BuTig, BymyT CTUMYANUPO-
BaTb CHWUXEHME Cnpoca ¥ BMeCTe C TeM [106blyK, YTo By-
OeT CnocobCcTBOBATb 3aKPbITM MENKMX YrObHbIX LWAXT
W MOOEpPHM3aUMs KpYnHbiX. Tak, B COOTBETCTBMM C 13-M
MaTMneTHUM nnaHoM Kutai yxe Hayan Bbisoa 800 MNH T
[06bIYHbIX YrO/IbHbIX MOLLHOCTEN, KOTOPbIE HE OTBEYaloT
3KO/IOrMYECKUM 1 TEXHUYECKUM TpeboBaHusM, 3Ty paboTy
nnaHupyetcs NpoaosXutb. Mpu aToM BBoaaTCs 500 MAH T
HOBbIX MO[EPHM3NPOBAHHBIX MOLLHOCTEN No Aobblye. MuK
006614k yrng B Kntae, KOTOPbIA paHee oXxuaancs B nepuoa
no 2025 1., HacTtynun yxe B 2013-2014 rr. K 2040 r. npouns-
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BOLCTBO yrns B Knutae cHusutcd Ha 9-29% no cpaBHeHWto
c yposHem 2018 . Mpn 3TOM BO3MOXHOCTM 006bIYM BMNONHE
no3BONAT KiTato B CLieHapusx VIHHOBALMOHHbI U JHepro-
nepexof CTaTb 3KCMNOPTEPOM YIS,

K 2040 r. cTpaHbl pa3BuTON W pa3BuBatoLLeics Asum byaoyT
obecneynatb 40 75 % 006bI4M B KOHCEPBATUBHOM CLIEHa-
pun 1 79 % B cueHapun 3uepronepexop (tabn. 2.10)

TpaHbl Asun obecnedat bonee 50 % MUpoBOro
C A 6 ) 50 %

MPOM3BOACTBA YI/id BO BCEX CLEHapundXx.

Ha doHe pocTa cnpoca B MHOMM BaXHbIM BOMPOCOM [/19
BCENd MMPOBOW TOPrOBAM SBNAKOTCS €€ BO3MOXHOCTM 0be-
crneyuBaTh NPMPOCT 3a CYET COBCTBEHHOMO MPOWU3BOACTBA.
B yCnoBusx 0TCYTCTBUS OFpaHNYeHUiA No Aobblue u CTpeM-
neHns obecneyntb 3HeprobesonacHocTb Y WMHAMM ecTb
BO3SMOXHOCTb HapacTuTb 06beMbl. OHaKo BCTaeT BONpOC
0 CMNOCOBHOCTK BBECTW HEOOXOAMMbBIE A0DObIYHBIE MOLLHO-
CTW M CKOPOCTW PasBUTUS HEOBXOAUMON UHDPACTPYKTYDHI,
B YaCTHOCTM XENe3HOA0POXHON CeTw.

CLUA 6ynyT cokpallaTb A0bbluy BO BCEX CLEHapusX, 0CTa-
BasICb NPW 3TOM HETTO-3KCNOPTEPOM. ABCTpanus B KoHcep-
BATUBHOM cLieHapun BnnoTb Ao 2040 r. byneT HapalluneaTb
06bembl 406bi4u (Ha 19 % 3a nepuop 2016-2040 rr), Hanpas-
11999 3KCMOPTHbIE MOTOKM B CTOPOHY MHAUM 11 YacTMYHO B Ku-
Tall, a B IHepronepexofe - HanpoTu1B, COKpaLLaThb.

Tabnuua 2.9 - MporHos 1o6bum YrNs N0 PErnoHaM 1 KpyMHemwnM cTpaHaM AN TPeX CLeHapueB, MH T Y.T.

2015 2020 2030 2040 Temnbl pocra B 2015-2040 rr

= = = = = = o = = o

n e s o ) ra) o 0 ) o

> & ES &S & e & @ s &

= = e & = e & = e &

MIH T YT ] 2 3 5 2 3 5 2 3 5

g & & s 8 & 5 &8 & 3

S S E: & S E: & S z &
CeBepHas AMepuKa 671 608 551 403 364 481 322 238 -1.3% -2,9% -41%
l0xHas u LieHTpanbHas AMepuka 88 99 105 95 87 107 95 83 0,8% 0,3% -0.2%
EBpona 236 21 166 125 N4 132 96 70 -2.3% -3,6% -47%
CHI 374 423 421 402 354 415 369 306 0.4% -01% -0,8%
PasButas A3ug 430 453 483 433 422 490 395 386 0,5% -0,3% -0,4%
PasBuBatowasca Asus 3489 3416 3591 3389 3326 m 3314 3086 0,2% -0,2% -0,5%
NHons 376 375 653 646 623 856 832 181 3.3% 3.2% 3,0%
Kntai 2669 2579 2503 2345 2313 2428 2058 1897 -04% -1,0% -14%
Banxuuit Boctok 1 1 1 1 1 1 1 1 0.2% 0.2% 0.2%
Adpuka 221 221 243 218 212 259 233 203 0,6% 0.2% -0,3%
Mup 5512 5439 5561 5066 4881 5595 4826 4374 01% -05% -09%

WcTouHuk: cocTasneHo MH3N PAH
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MeXpervnoHanbHas TOProeng yrneM U LeHbl

ensbexHoe cHxenue notpebnequs B ctpaHax 03CP u

MNPOX0X/EHME NiKa Ui cTabunnsaumns cnpoca B pa3su-

BaIOLLIMXCS CTPaHaX Npw HENPeLCcKasyeMocT CKOPOCTH
3TUX U3MEHEHWI CO3[at0T KpanHe BbICOKYH HEONpeaeneH-
HOCTb OTHOCWTENIbHO MEPCMeKTUB MeX[OyHapOAHOro Yrofb-
HOro pbiHka. B nepwop 2014-2017 rr. Toproens 6bICTPO pocna
- CHWXEHME LieH Ha Yronb, HU3KKME LigHbl Ha BbIbpockl CO2,
pelleHns Kntas no 3akpbITUIO YrOMbHbIX LLUAXT — BCE 3TOr0
Cnoco6CTBOBANO pacLUMPeHuo 06beMOB MMPOBOI TOPrOBAY
W NOSIBNEHWNIO AONONHUTENbHBIX HULL. OIHAKO B NEPCMNEKTUBE
CUTYaLNs MOXET CWUIbHO W3MEHWUTLCS: BbIBOA MafblX Yrofb-
HbIX LUaxT B KnTae B pamkax Nporpammbl YXe BbIMOJHEH,
BBOASTCS 60nee sbGEKTUBHbIE MOLLHOCTW, @ CaMa CTpaHa
NPOXOANT MWK NOTPEBEHNS, COOTBETCTBEHHO NOTPEBHOCTEN
B MPUPOCTE UMMOPTa HET, HO eCTb OCHOBaHMS ONS ero Cco-
KpalleHns. EBpona 60nblue HE PaCcCyWTbIBAET Ha YUCTble
YrONbHblE TEXHONOTUK KaK OfWH W3 NPUOPUTETOB PasBUTHUS
W MNAHOMEPHO COKPaLLaeT MCMoNnb3oBaHue yrs. B WHanm
COXPAHSETCS BbICOKas HEOMPENEeNeHHOCTb OTHOCUTESIbHO
BO3MOXHOCTEN 06ECMNEYEHNs PACTYLLEr0 CNpoca COBCTBEH-
Hon no6biyei. B CLUA Agmunuctpaums [l. Tpamna 3assuna o
NepecMoTpe NoAUTKYM 06 OTKase OT yris, B TOM Yucie Ans
obecneyeHus akcnopTa. [pu 3ToM ¢ 60NbLLON BEPOATHOCTbIO
3T0 He NPUBEET K YrofbHOMY peHeccaHcy B CLUA, a To/ibko
3aMe[/IMT NPOLLECC COKPaLLEHUs ero NPoM3BOACTBA W NOTPe-
BneHus.

06beMbl TOPrOB/M W LIEHBI Ha PbIHKE BYayT 3aBU-
CeTb, NMPEeXAe BCEro, OT AEWCTBUM [BYX MrPOKOB

- ViHouu n Kutag, uto [1enaet Becb PbIHOK 0YeHb
HEYCTOMYMBbBIM 1 3aBUCUMbIM QT TOYEYHbIX MONK-
TUYECKUX PELLIEHNI.

06beMbl TOProBAM W LieHbl Ha PbiHKe BYayT 3aBUCETb, Npe-
X[1e BCEro, 0T IeCTBUI 1BYX UrPOKOB - MHAMM u KuTas, 4To
[1eNaeT BECb PbIHOK 0YEHb HEYCTONYMBBIM U 3aBUCUMbBIM OT
TOYEYHbIX MOMUTUYECKUX PeLLeHuit. PocT obbema uMnopTa
yrng B GyoyLLeM 0XMOaeTcs UMEHHO 3a CYeT cTpaH Asuart-
cKo-TXooKeaHcKoro peruoHa (B nepsyto ouepeapb -MHauu
n cTpaH Kro-BocToyHol Asuu, roe GyaeT yBeNnMUMBaThCS

NoTPeBHOCTb B BbICOKOKAYECTBEHHbIX YINAX), a Takxe
CTpaH bnuxHero Boctoka n Adpukn, B TO BpPeMS KaK B
Kutae v passutbix ctpaHax Asuu (dnouus, 0xHas Kopes)
cnpoc, ckopee, byneT cTarHupoBaTh MM COKpaLlaTbed, a
Ha EBpOMenckoM HampaBneHwun byaeT Heu3bexHoe CHU-
XeHne cnpoca noTpebHocTu B uMnopTe. OXuaaeTcs, YTo
k 2040 . mnopt yrng B EBpony cokpatutcs Ha 50-62% B
3aBMCUMOCTK OT CLIEHApWS NP OHOBPEMEHHOM MafeHum
CODBCTBEHHOMO NPOK3B0ACTBA Ha 45-70 %.

Mpn 3TOM paa NPOM3BOAMTENEN N0 Pa3HbIM NPUYMHAM B
AanbHeiwem ByayT cokpallatb CBOM 06beMbl 3KCnop-
Ta: Konymbus Ha ropusoHTte 2030 . ucyepnaeT OCHOBHbIE
MECTOPOX/eHus, a MHOoHEe3ns ByneT BbIHYX/1eHa NepeHa-
MPaBWTb YaCTb 3KCMNOPTHOIO YINs Ha YA0B/ETBOPEHNE BHY-
TPEHHEro cnpoca. Takum 06pa30M, Ha K/KYeBbIX PaCTYLLMX
pblHKax - KOBA, NHaus, BavxHuii BocTok, Adpuka - peanb-
Hasl KOHKYPEHLIMS Pa3BEPHETCS B MepBYK 0YEPEb Mexay
AscTpanueit n Poccuen.

06beMbl MEXPEruoHaNnbHOW TOProBAM BbIpacTyT B KOH-
CEepBaTMBHOM CLIEHapUM N0 CPaBHEHUK C TEKYLIWMK B
npenenax 10 % n3-3a pocta noTpebneHns B CTpaHax, He
obecneyeHHbIX COBCTBEHHbIMM 3anacaMn. Ho B CLEeHapuu
3Hepronepexon MAET COKpalleHue TOProBAW NPUMEPHO
Ha 25 % B cpaBHeHuun ¢ 2018 ., YTO HensbexHo npuseneT
K POCTY KOHLEHTPALMX PbIHKA W YCUIEHUI0 KOHKYPEHTHON
60pbObl MEXY NOCTABLLMKAMM 33 CYXAlOLLLYOCS 3KCMOpT-
HY10 HuLLYy (puc. 2.62).

P
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PucyHok 2.62- CLieHapHbI/ NPOrHo3 MexayHapoaHoW Toproev yrneM B 2040 1, MAH T Y. T.

[I'IO}'IO)KVITBJ'IbeIB 3Ha4YeHud - 3KCMNopT, OTpuLaTebHblie - VIMI'IODT]
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WcToynuk: NH3W PAH

N3MeHeHus B xapakTepe MeX/1yHapoAHOW TOProBau W 0Co-
BeHHOCT BanaHcupoBaHUsS Crpoca W MPEeLNoXeHns Ha
PbIHKE Yr/9 BO MHOTOM NPELONPefensT Kak 06Llyt AnHa-
MWKY MWDOBbIX LIEH Ha Yronb B nepcnekTuse oo 2040 r, Tak
1 UX MEXPEruoHanbHyo auddepeHunaunio.

VIHHOBALMOHHBIN CLEHapuii 1 IHepronepexos npeanonara-
tOT CHUXEHWE LieH YXXEe B CAMOM Hayare NporHo3Horo nepu-
04a Ha QOHE YCUIEHNS MEXTOMIMBHON KOHKYPEHLMM B re-
HepaLuy 1 BOCCTaHOB/EHUS NPOM3BOACTBA yrng B Kutae. B
KoHcepBaTMBHOM ClLieHapuu 3Ti GakTopbl 6onee pacTaHy-
Tbl N0 Bpemenn. B nepuop 2025-2030 rr. B KOHCEPBATMBHOM
CLieHapun COepXaHHOMy pOCTy LeH crocobeTeyeT pac-
LiMpeHne umnopta MHaneir u ApyruMi passuBatoLLMMmUCS
cTpaHamu Asuu (kpome Kutas) 1 ectecTBeHHas sckanalns
NMPOM3BOACTBEHHBIX 3aTPAT, CBA3aHHAs C HEOBXOAMMOCTbIO
rnepexoaa Ha 6onee CNOXHble MECTOPOXAEHNS ANS YAOB-
JIETBOPEHNS ME[INIEHHO PaCTYLLLEro MUPOBOTO Crnpoca.

J Brwxnuit Boctok

2040 | 2040

Adpuka

-200

2040 | 2040

2040 | 2040

Mpoune pa3suBaroLLMeCs CTPaHbI
A3un

2040 | 2040

Pa3ssuTble cTpaHbl A3un

B cueHapuu 3Hepronepexon passuTtue BW3, Hakonutenen
W YCKOPEHHbI NPWUPOCT ra30BOM reHepaLun NpuBOasT K
CHUXEHMIO MUPOBOK NOTPEBHOCTM B TBEPAOM TOM/MBE, 4,
3HaYuT, He TpebyeT BOBNEYEHUS B 3KCMyaTaUMo A0pOro-
CTOSILLIMX HOBbIX 3anacoB, KOTOPble BBOAMANCH B KOHCeEp-
BATUBHOM cLeHapuu. CoyeTaHne aTux hakTopoB NPUBOAUT
K TOMY, YTO LIEHbl B JHEPronepexoe 0KasbiBAOTCS HUXE
3HayeHui KoHCepBaTUBHOMO CLEHapus, Kak Ajsl a3uaTcko-
ro, Tak v AN eBponenckoro poiHka (puc. 2.63).

Ecnn B KoHcepBaTMBHOM CLEHapuW LeHbl Ha
Yrojlb OTHOCHUTEJIbHO YCTOVILWIBbI, MOCKOJIbKY 06b-

eM MVUPOBOV TOProB/M NOAAEPXKNBAETCH HOBbIMU
MMropTepamu, T0 B CLiEHapuu 3Hepronepexosa
CHWXEHWE LIeH YrNs CTAHOBUTCA HEeN36EXHbIM.
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PucyHok 2.63- PetpocnekTiBa 11 nporHos LeH Ha yronb B nepuog ¢ 2010 no 2040 r. ans By CLeHapues

60 nonn. 2017/7
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MO3NLINN KIIHOYEBBIX ArPOKOB S0

=i

CYpCOB B Mupe bynet 0becrneyeH CTpaHaMu, He BXOaS-

M B 03CP, nx 00N BO BCEX CLEHApUsIX NPEBbICUT
70 %. Cpeny nckonaeMblx SHepropecypcoB Hanbonee Bbl-
COKMMM TeMnami byayT pacTi 06bembl NPOU3BOACTBA NpK-
POJHOTO ra3a, 3Ha4yMTeNbHO NPEeBbILLIAd TeMMbl pocTa 06b-
eMoB [106bI4n HedTu W yras. Ho B LIENOM YrNeBO0POAHOE
TONMMBO BYNET NOCTENEHHO YCTYNaTh CBOE JOMUHMPYIOLLEE
NONOXEHNE B MOMb3Y BbICTPOPACTYLLMX HEYINEPOAHbIX
WCTOYHMKOB.

O CHOBHOIA POCT CyMMapHOr0 NpON3BOACTBA SHEpPrope-

126

KuTait Ha NpOTSKEHUM BCErO NPOrHOSHOrO Nepuoaa ocTa-
HEeTCS KaK KPYMHEeAWMM NPOW3SBOAMTENEM, TaK W Kpyn-
HeWWM NoTpebuTeneM sHepropecypcoB B MUPE. 3a HUM
cnenytoT CLUA, coxpaHsas BTOpoe MecTo no obbeMam npo-
W3BOACTBA M NOTPebneHus aHepriuu. TpeTbe MecTo B Npo-
W3BOACTBE BO BCEX CLIEHAPUAX COXPaHUTCS 3a Poccuen, a B
notpedneHum - sa NHanen. IMenHo UHAMS cTaHeT nuaepom
no obbemam npupocTta NOTPE6NEHNS NEPBUYHON SHEPT UK
(puc. 2.64).
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PucyHok 2.64- - [pon3BoACTBO 1 NOTPebeHne 3HepropecypcoB B Mipe Mo Buaam Tonane B 2015 1. 1 2040 1. no TpeMm cueHapnsm
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BblIbPOCbI CO:

NaHHOM NporHose paccMatpusaioTcd Bbibpock! CO, ot

CXKWraHus uckonaemoro Tonnnea®. OHW  COCTaBNsioT

HanbosbLLYio YacTb MUPOBbIX BbIGpocos CO, (npubnu-
3utenbHo 70 %, no oueHkaM Mporpammbl OOH no okpyxato-
lwen cpene®).

B cueHapuax WHHOBAUMOHHBIA W 3HEpronepexon Ao
2040 r. MMp NpoXoanT N1K BbIbpocoB CO2, CBA3aHHbIX C aH-
TPOMOreHHON 3HepreTukon. B KoHCepBaTMBHOM CLeHapum
BbIBPOCHI YBEMYNBAIOTCS HA BCEM MPOTSKEHWN pacCMa-
TpuBaemoro nepuopa - k 2040 r. oHn yBenuyatcsa Ha 10 %
N0 CPaBHEHWKO C TEKYLUMMN 3HAYeHUSMN. B WNHHOBALIMOH-
HOM CLIEHapuK nocne NPOX0XAeHUs nuka Bbibpochl K 2040
. BO3BPALLAKTCA MPAKTUYECKM HA TEKYLLIMIA YPOBEHb, a B
cueHapuu 3Hepronepexon K 2040 r. cokpaulaiTces Ha 9%
(puc. 2.65).

B cLeHapuax NHHOBALIMOHHBIN U 3HEpronepexon

n0 2040 r. Mup NpoxoauT nuk Bbibpocos CO,, caa-
3aHHbIX C aHTPOMOreHHOW 3HEPreTUKOMN.

35 PaccuuTaHbl Ha ocHoe faHHbix CO, Emissions from Fuel Combustion,
IEA, 2016.

36 The Emissions Gap Report, UNEP, 2015.

37 3pecb 1 Aanee oLEHMBAKOTCS TONbKO BbI6pOCHI CO2 0T CXMUraHNs MCKONaeMblx TOMAMB.

PucyHok 2.65 - [InHamuka Bbibpocos CO2 no pernoHoM mMupa®
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WcTounmk: MHIN PAH
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PASLEN 3

CLIEHAPHbIN MPOTHO3 PA3BUTUS
JHEPTETUKIA POCCUNA



|

CLIEHAPHBIE YC/I0B1S [J1 POCCUW

¥ LY S—

LM

s o

apava «porHo3a-2019» — He TONbKO CMOAENMpoBaTb

OMHAMUKY MUPOBbIX SHEPreTUYECKIX PbIHKOB, HO U OLie-

HWTb ee nocneacTaus ona Poccun. MpeacTaBneHHbIi
CLIEHAPHbIA NPOrHO3 pasBUTUS MUPOBbLIX SHEPreTUYeCKMX
PbIHKOB MOKa3blBaeT 60MblUY0 BEPOSTHOCTb HEraTUBHbIX
ang Poccun n3MeHeHuit X KOHBIOHKTYPbI. XOTS OHa BO BCEX
CLieHapuax 0CTAeTCa OHMM W3 KIOYEBbIX UrPOKOB MEXMy-
HApOMIHOW 3HEPreTNYecKol TOPrOBAW, OAHAKO 3KCMOPTHbIE
[0X0fibl ByAyT CTarHMpoBaTh UM COKPALLATbCS, YTO CO3AaeT
Yrpo3y Ang noaaepxaHus YCTOMYMBOCTM 3KOHOMUYECKOTOo
Pa3BUTUS CTPaHbI.

B nepwop 2000-2007 rr. Poccus pagmkanbHO HapacTina sKe-
MOPT 3HEPropecypcoB — OH BbIPOC Ha BecnpeleaeHTHble
62 % (puc. 3.1), npesbicUB CyMMapHbIi 3HEpreTuye-
cku akcnopt CCCP. OpHako crnegyroulee foecstunete —
2008-2018 T, HeCMOTpS Ha POCT 0BbEMHbIX MOKasaTenen
3KCMOpTa, N0 CyMMapHOWM BbIPyYKE OKas3anocb NepuomoMm
CTarHaumn, a B nepcnektvee 00 2040 T, kak MokasblBalT
pacyeThl, BO BCEX CLiEHapusax 06beM aKcnopTa He byaet sHa-
YnTENbHO pacTu. laxe B Hanbonee BAAronpUSTHOM C TOUKM

= 1

PucyHok 3.1 - CyMMapHbIli 3HEpPreTuyeckuit akenopt POCCUICKON
(Oenepauyn: petpocnekTusa ¢ 1991 1. 1 cueHapHbI nporHo3 Ao 2040 .
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WcTounmk: MHIN PAH
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Poccug, HeB3Kpas Ha To, YTO MPOM3BOAWT BCETO ULLb & % OT MMPOBOro BBI M UMEET YNCNEHHOCTb Hacenexne 2 % ot
MWUPOBOIO, ABNSETCS TPETHUM MO 06bEMY NPOM3BOAUTENEM 1 NOTPEbUTENEeM 3HepropecypcoB B Mupe nocne Kntas u CLLA,
obecneymnad 10 % MUPOBOr0 NPOWU3BOACTBA U 5 % MMPOBOro NOTPEebEHMs 3HepropecypcoB. PoccKs cTabunbHO 3aHUMaeT
1-e MeCT0 B MUpE N0 3KCMOPTY rasa, 2-e MecTo Mo 3KCMopTy HedTn 1 3-e MecTo no akcnopty yrs. Mpu obbeme Npons-
BOACTBA 3Hepruu nopsaka 1470 MaH T H. 3. Poccus akcnopTupyeT 6onee NonoBKUHbI MPOW3BEAEHHON NEPBUYHOI SHEPTHN,
obecneynad 16 % MUPOBOI MEXPErOHANbHOI TOPrOBAN SHEPruel, UTo AeNnaeT ee abCcoTHLIM MUPOBLIM NLEPOM N0

3KCMOPTY SHEpPropecypcos.




[MPOrHO3 PA3BUTWSA SHEPTETUKI MPA 1 POCCIN 2019

3DEHWsI 3KCNOPTHON KOHBIOHKTYPbI KOHCEPBATMBHOM CLiEHa-
PUK POCCUICKNIA SHEpreTudecknin akenopt K 2040 r. bynet
JMLLb Ha 1 % BbllLe TEKYLLEr0 YPOBHS B OBbEMHbIX NOKa3a-
TENIX U Ha 45 % — B [IBHEXHOM BbIPaXEHWHW, @ B CLEHapuu
JHepronepexoaa K 2040 . He TONbKO 3KCMOPT B 06bEMHbIX
MnokasaTensx cokpatutcs Ha 15 %, HO W Bbipyyka — Ha 17 %.
Bce 910 ByaeT nponcxomuTb B YCNOBMAX YBENNYEHWUS NPOK3-
BOMCTBEHHbIX 3aTPaT Mo Mepe nepexofa Ha 60/1ee CNoxHble
3anacel.

CTabunusaums u CHKEHWE POCCUIACKOr0 3HEpreTUYecko-
r0 9KCrnopTa B NEPBYK 0Yepeb 0BYCNOBNEHO COKPALLEHM-
eM 06beMOoB 3KCMopTa HedTh 1 — Oaxe B bomblueil Mepe
— aKcnopta HedTenpoaykTos (puc. 3.2). 310 o6bgCHIETCS
OIHOBPEMEHHbIM BAISHUEM KaK BHYTPEHHUX hakTopoB (cTa-
6unu3aLna 1 nocnenylLLiee nafeHne 1o6biun Hed), Tak 1
BHELLHMX (CHWXEHWE Cnpoca Ha XWOKWE Yrnesoaopodbl co
CTOPOHbI EBPONENCKOr0 PhIHKA 1 YXXECTOUEHNE KOHKYPEHLIMK
Ha a3naTCKOM PbIHKe).

[MapeHue 10N HePTAHOO 3KCMOPTa B CyMMapHbIX NOCTaBKax
B 06bEMHOM BbIpaXeHui byaeT KOMNEHCUPOBATLCS YBEMYe-
HWEM [0/M ra3oBoro skcnopta: ¢ 27 % B 2015 1. 0o 33-39 %
K 2040 1. — B 3aBMCUMOCTY OT cLeHapus. 06bembl 3KCnop-
Ta rasa K 2040 1. BbIDACTyT N0 CPaBHEHMIO C TEKYLUMMW Ha
20-43 %. Knto4yeBbIM pbIHKOM CObITa 1,19 POCCUIACKOrO rasa,
KakK W [Ns BCEX SHEPropecypcos, OCTAHETCS eBPONErCKuil.

Bo Bcex cueHapusx K 2040 T. M3MEHEHME KOHDb-
IOHKTYPbl OCHOBHbIX /11 POCCUWM 3KCMOPTHbIX
PbIHKOB BELET K CTAabUM3aLmm Unn K CHIKEHNIO
abCOMIOTHbIX 0BbEMOB CYMMapHOr0 3HEpretu-
YecKoro 3KCropTa Mo CPABHEHMIO C TEKYLLMMM
nokasaresiiMu. KoHCepBaTUBHbIN 1 IHHOBALIMOH-
HbIl CLieHapuy pas3BuTIS MUPOBOW SHEPTETUKM

bonee ONTUMUCTUYHBI AN Poccuu, YeMm CleHa-
pUA 3HEpronepexoaa, — yBelnyeHne cnpoca Ha
NPUPOOHDBINA a3 1 6osee BbICOKWE LieHbI MO3BO-
NIAKT OTYACTW CMSATYUTb MOTEPU OT COKPALLIEHNS
3KcnopTa HedTn. TeM He MeHee 3T0T HebOo/bLLION
[LOMONHUTENbHbBIA NOTEHLMAN HECPABHWUM C «3KC-
NopTHbIM ByMOM» Hayana XX| Beka.

PucyHok 3.2 - 3kcnopt Poccuitckoit Qefepalii no BMaaM SHepro-
PECYPCOB W MO HaNpaBNEHNIM 3KCNOPTa, CLEHAPHbIA MPOrHO3 A0
2040 T, MAH T H. 3.

3KCMopT N0 BUAAM SHEPTOPEeCcYPCoB
MIH T HA3.
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B MHHOBALMOHHOM CLiEHapuu n 0COBEHHO NpW JHeprone-
pexofie cnpoc B EBpone Ha ra3 0kasblBaeTcs HXKE, YeM B
KoHcepBaTWBHOM CLIEHAPKK, HO 3@ CYeT pocTa cnpoca B Asuu
YaCTb NOCTABLLMKOB NEPEOPUEHTUPYETCS Ha 3TOT PbIHOK, YTO
OTKPbIBAET A1 POCCUM HEBONbLLYIO AONONHUTENbHYHO HULLY
B EBpOne. BnonHe 3aKOHOMEPHO, YUMTHIBAS U3MEHEHNS MU-
POBbIX LIEHTPOB POCTa 3HepronoTpedbnexus, yto gons ATP B
POCCUICKOM 3HEpreTMyeckoM 3kcnopte BbipacteT ¢ 20 %
B HacTosLlee BpeMs 00 32-36 % k 2040 r. Kak nokasaHo B
npedbiayLLeM pasfene, NepBUYHOE SHEpPronoTpebneHne B
EBpone ByneT HEeYKNOHHO CHKaTLCS. [lepeopueHTaLyns no-
CTABOK Ha a3uaTckue pbiHKM ByaeT mpoucXomuTb Ans BCEX
3HEepropecypcoBs: HedTh, NPUPOIHOIO rasa u yrns. B pesynb-
TaTe B abCOMIOTHOM BbIPAXEHWW A0MS 9KcnopTa B EBpony B
CYMMapHOM POCCUIACKOM SHEPTETUYECKOM 3KCMOPTE CHUBKT-
cac73%B 2018 oo 54-56 % B 2040 r. Tem He MeHee, B
NPEACToALLMIA NEPUON PbIHKK EBPOMbI OCTaHYTCS OCHOBHbIMMU
ang Poccun.

MoMumo 06bemMoB 3HEPreTMYecKoro SKCrnopTa, BaXHENLWLUM
BHELLUHMM akTopoM ang Poccun 9BNSIOTCS 3KCMOPTHbIE
LieHbl W, COOTBETCTBEHHO, AMHAMMKA 3KCMOPTHOW BbIPYYKMW.

Pa3BMBAETCS CPedHercfoBbiMK TeMnamu pocta BBIT okono
1,6 %. Hopma Hakonnenus coctaeut = 20 % BBIN, a Bknag T3K
B BBI1 ymMeHbLINTCS C TekyLnx 23 00 17 % B 2040 T.

IHHOBALIMOHHBIN CLIEHApWUI pasBUTUS 3HepreTnkn Poccuw,
Kak 11 B MUPOBOWN SHEPreTuKe, NpeaycMaTpuBaeT YCKOpeHue
HTM Ha BCex cTaausx: OT NPOW3BOACTBA A0 NOTPebneHms
3HEpropecypcoB — npu ONTUMUCTUYHBIX OXMOAHWSX POCTa
3(QdEKTUBHOCTW PACLLMPEHHOrO CreKkTpa TexHonoruii. Ho, B
OTNNYME OT BOMBLUNHCTBA Pa3BUTbIX CTPAH, Ero peanusaums
B Poccun TOPMO3MTCS OTCYTCTBMEM 6MaronpusTHOro 6us-
Hec-KnMMaTa B CTpaHe, CNOCOBHOro 06ecrneyYnTb 3KOHOMM-
Yeckyto 3G dEKTUBHOCTb UCMONb30BAHNSI HOBBIX TEXHOMOMMA.
BmecTe ¢ TeM B MIHHOBALMOHHOM CLEHApWUN PasBUTUS MU-
POBOW SHEPTETUKM YMEHBLLAKTCSH 06bEMbI MEXIYHAPOAHOM
TOPrOB/W W LEHbI BCEX BWUOB TOM/UBA N0 CPAaBHEHWIO C KOH-
CepBaTUBHbIM CLeHapueM. CneacTBieM aToro byaeT CHuXe-
HWe pa3MepoB POCCUIACKOr0 3HEPreTMYeCKOro SKCMopTa W
0C0beHHO BbIpydky OT Hero. HTT B aHepreTuke Poccun no
[aHHOMY CLIEHapuio MOXET CKOMMEHCUPOBATb ST NOTEPH W
06ecneynTb Takne Xe Temnbl POCTa 3KOHOMUKM, KaK B KOH-
CepBaTMBHOM CLEHapiuu, Ho He 6onee Toro.

Xots K 2040 T. H1 B OOHOM CLEHapuu Bbipyyka He Onyckaetcs Huxe ypoBHS 2017 T, BoIXeTHble NOCTYNIeHNs
XOYT CYLLECTBEHHbIE COKpALLEHNs. 3T0 CBS3aHO C NOTPEBHOCTBI0 B 3HAYMTENBHOM YBEMYEHUM QUHAHCOBOK

[BKJ'HOL-IGFI HaJ'IOFOBYI-O] noaaepPXkKu angd HoBbIX CNOXHbIX [06bIYHBIX U TPAHCMNOPTHbIX NMPOEKTOB, @ TakXe C pac-
LLIMpEeHMEeM 3KCnopTa Tona1MBa 6e3 B3uMaHua 9KCMOPTHbIX MOLLJTINH.

Kak nokasaHo B pasgaene 2, aaxe B KOHCepBaTUBHOM CLieHa-
PUK IKCMOPTHbIE LieHbl He BbIXOOAT Ha yposHu 2007-2012 .,
a B IHHOBALMOHHOM CLEHapuu 1 npu JHepronepexose LeHbI
CYLLLECTBEHHO CHUX3IOTCS, TaK YTO HW B OAHOM U3 CLeHapues
Ha 3aMeTHbIV POCT 3KCMOPTHBIX MOCTYMNEHUIA PaCCYUTLIBATL
He NPUXOaMTCS.

KoHcepBaTvBHbIN CLEHapuiA NPeAnonaraet, YTo CoXpaHaTcs
NPeXHMe 1 NOSBATCS HOBbIE CAHKLMK, BKOYas OrpaHuyeHmne
[0CTyNa POCCUICKIX AHEPTETUYECKIMX KOMNAHMI K 3aeMHOMY
KanuTany, HOBEMLLNM TEXHOMOTMAM U PblHKaM CHbiTa. B 3TOM
CLEHapun CoxpaHeHue CYLLECTBYHLLEN GUHAHCOBOW, LIEHO-
BOW 11 HANoroBOW NOAUTUKM B 3HEPreTuke byaeT NpoaneBatb
CTarHaLmMio SHepreTM4eckon apPeKTMBHOCTA SKOHOMUKM U
NOAAEPXMBATb MeAeHHbI TEeXHONOrMYecknuini Nporpecc B
3HepreTuke Poccun. IKOHOMUKA CTPaHbl B 9TOM CLiEHapum

KoHcepBaTvBHbIN W IHHOBALMOHHBINA ClieHapun ans Poccuu
NOCTPOEHbI NOMHOCTLIO B NI0MMKE rN06anbHbIX CLEHapKEB, a
BOT CLEHapuit 3Hepronepexoda TpebyeT AOMOMHUTENbHbIX
pa3bscHeHnn. DakTUYeCKN OH UME.T [1Be BepCUM: nepBas —
MpW YCNOBUM COXPAHEHUS TeKYLLEro perynupoBaHus 1 BTO-
pasg — ¢ aganTauuen. MepBsblit BapuaHT cospaeT ang Poccun
0YeHb 3HAYMTENbHbIE YrpO3bl C NafleHWeM TEMMOB POCTa
3KOHOMMWKK BABOE OT KOHCEpBaTWBHOTO cleHapus. OaHako
NOMMMO 3TOM «KATaCTPO(UYECKOM» BEPCUN Mbl BUOUM, YTO
rnobanbHblii SHEpreTMYecKnin nepexop cosaaet ang Poccun
1 NOTEHLMANbHbIE BO3MOXHOCTI WCMONb30BAHWS MUPOBOMO
TEXHO/IOTMYECKOT0 Nporpecca AN KOMMeHcaluW pPUCKoB
W YCKOPEHUS PasBUTMS SKOHOMWKM CTPaHbl — STO BapWaHT
3Hepronepexofa C agantaunen. B HeM yuTeHbl BCE YLLEep6bl,
CBA3aHHbIE C YMEHbLLIEHEM BO3MOXHOCTE 3KCNOPTa, U 3a-
OECTBOBaHbl B PAMKax PasyMHbIX rN0Te3 NOTEHLMAbHbIE
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BO3MOXHOCTW, B 3HAYMTENbHOW CTENEHM HaxomduiMecs 3a
npegenamMmn aHepreTu4eckoro cexropa.

B pamkax BTOPOro BapuaHTa 3Hepronepexona ¢ afantaumuen
CYLLIECTBYIOT [1Ba YC/IOBMS, MPK KOTOPbIX XOTS Bbl YACTUYHO
MOryT BbiTb CPOPMUPOBAHbI BNAroNpUATHbIE YCNOBUS NS
HTI B Poccuu: 3T0 CHUXEHWE LIEHBI KanuTana v noBbILLIEHKE
LleH Ha ras. Mbl NoHMMaeM TpyOHOpPeanu3yeMoCTb [aHHOM
BEPCUWN W HErOTOBHOCTb FOCYAapCTBa M OCHOBHbIX CTENK-
X0NePOB K TaKOMY M3MEHEHMIO LLeHOBOW 1 QUHAHCOBOM M-
JIMTUKN, HO TONBKO MPU 3TUX YCNOBUSIX BUANM BO3MOXHOCTb
obecneyntb aQHEKTUBHOCTb NPUMEHEHMS B CTPaHE paccMa-
TPUBAEMbIX B MUpe nepenosbix Mep HTM (xota 6bl BNONOBMHY
OT MUPOBbIX, NOCKO/bKY LIEHa rasa faxe npu AOCTUXEHUM €10
PABHO AOXOOHOCTY Ha BHYTPEHHEM W BHELLIHWX PbIHKaX BCE
paBHO byneT Hixe LeH EBponbl 1 ATP, a KanuTan Bce paBHO
noyTH BOBOE [0POXE). BapuaHT 3Hepronepexona ¢ aganta-
LMen, NpeanonaratoLLmin peanusaumio 3KOHOMUYECKM 0MnpaB-
[aHHbIX B YCII0BUSX POCCUN Mep MHTEHCUGMKALIMM SHEPTOC-
bepexenus, obecneunsaet 6nnskytd K KoHcepsaTUBHOMY
CLIEHapW0 OMHaMUKY BHYTPEHHEro Crpoca Ha MepBuYHylD
3Heprui npu 3aMeTHO bonee BbICOKKMX Temnax pocta BBI:
Kak NoKa3blBaKOT HaLLW PaCyYeThl, 3@ CYET PasBUTUS BHYTPEH-
Hero NpoM3BOACTBA W MYNLTUNMKATUBHBIX 3DOEKTOB YEPEs
CMEXHbIE OTPAC/N MOXHO 0BECNEeYNTb YCKOPEHNE CPEeaHUX
3a nepuog Temnos pocta BBIM ¢ 17 1o 27 % 8 rog, (puc. 3.3).

—
e

N PR O L S

B NpOTUBHOM CNydyae BECb MMPOBOIA MPOrPECC Npu CNOXMB-
LLIEWCS NONUTHKE CTPaHbI BEET K 3aMefl/IEHIN0 TEMMOB POCTa
ee akoHomuku 1o 0,8-0,9 % B roa B cLeHapuy JHepronepexo-
na 6e3 agantauuy 1 HEOBXOAMMOCTY NPUHATIS CreLManbHbIX
Mep.

B pesynbrate nepeHoca M0riKK v NOCNEACTBUI MMoBanbHbIX
clieHapues Ha Poccuio hopMUpYIOTCA CRefyIoLmMe HaLmo-
HasbHble cLeHapuu (Tabn. 2.11).

PucyHok 3.3 - CLieHapHbIii NPOrHo3 CpeaHeronoBbIX TEMMNOB POCTa
poccuitckoro BBI 8 2000-2040 rr. ang Tpex cueHapues, %
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Tabnuua 3.1 - HaumoHanbHble cueHapum

CueHapuit Mpeanocbinku u GopMupyemble MUPOBBIMU PbiHKaMu ycnoBus Ans Poccun
+ KoHCepBaTMBHbIA CLLEHaPUt MUDOBOI SHEPTETUKMY.
+ Poccuiickuit aHepreTMYeck it 3KCnopT B HaTypanbHOM BbipaxeHuu pacteT ¢ 2016 1. 10 2030 1. Ha 5 % 1 3aTeM K 2040 r. cHUXaeTcs NoYTH 10
TEKYLLEro ypoBHs. B aeHexHoM Bbipaxenun k 2040 1. skcnopT BblpacTeT Ha 15 %.
+ CoxpaHeHue cyuiecTBytoLieit GMHAHCOBOM NONUTUKM C BbICOKON LIEHOI KanuTana.
+ CoxpaHeHue CcyLiecTBytoLLEN LLEHOBOI MONNUTUKM C 3aMOPO3KON BHYTPEHHMX LLEH Ha ra3 C UX MHAEKCaLmeil No nHoasumnm.
KoncepsartusHbiit + CoxpaHeHue CcyLiecTBytoLLEH SHEPreTUYECKOM NONTMKY C GOKYCOM Ha TPAAULLUOHHYI0 SHEPreTUKY U MakCUManbHOE NPOAJEHNE pecypca
CYLLECTBYIOLLMX 3HEPrOaKTUBOB.
+ [lokasaTenu 3KOHOMUYECKOI NONNTUKM 1 TeMNOB pocTa BB B3aTbl 6113K0 kK Ba3oBOMY CLieHapHio COLMaNnbHO-3KOHOMUYECKOr0 Pa3BUTHS
MuHKCTEpCTBa 3KOHOMIUYECKOro pa3snTus PO.
CpeaHeropoBoi TemMn pocTa BBM - 17 %
¢ VIHHOBALMOHHDIA CLLEHapWIt MUPOBOI SHEPTETUKM.
+ Poccuiickuit 3HepreTMYecKnit 3KCNopT B HAaTypanbHOM BbipaxeHuu pactet ¢ 2016 . Ha 15 % 8o 2025 1. u 3aTem cHuxaetcs K 2040 r. Ha 10 %, npu
3TOM OCHOBHOE NafieHine NPUXOANTCS Ha 3KCNOPT HeGTU v HeDTENPOAYKTOB, @ IKCNOPT rasa npu 3ToM pacTeT. OAHAKO B AEHEXHOM BbIPaXEH!M K
2040 . BbIPYYKa OT 3HEPreTUYECKOr0 3KCNOPTa CHUXaeTcs Ha 6 %.
+ CoxpaHeHue CyLLeCTBYIOLLEA GUHAHCOBOM NOAUTUKM C BHICOKON LEHO KanuTana.
VNHHOBaUMOHHbI# + lleHoBas nonuTUKa NpeanonaraeT NOCTENeHHOe NOBBILIEHME LieH Ha ras, Ho TEMNaMi, He NPEBbILIAIOLMMY TEMN UHQAFLUMN +2 %.
+ locnonnTuka, HanpaseHHas Ha noaaepxky HTM.
+ HewmHoro 6onee 6oicTpblit HTI B noTpebnexnn noMoraeT cTpaHe KOMNEHCUPOBaTh NafeHe A0X0A0B 0T 3KCNOpTa N0 CpaBHeHo ¢ KoHcepsaTys-
HbIM CLieHap1eM 11 B UTOre AaeT NPUMEPHO TaKyto Xe AnHaMuky BBI1.
CpeaHeropoBoit TeMn pocTa BBIM 1,7%
¢ MwupoBoVi CLUEHapuit 3Hepronepexop.
+ CoKpallieHne 06beMoB 3HepreTyeckoro skenopta (Ha 7 % c 2018 no 2040 1) u 4oxoa08 oT Hero (Ha 15 % 3a nepuop ¢ 2016 no 2040 1)
Bes apantauun C apantaumei
+ CoxpaHeHue cyuiecTBytoLiei GDMHAHCOBOW, LieHO- + [locTenenHoe no.biwerune K 2030 r. BHYTPEHHUX LieH Ha ra3 40 YPOBHS PaBHOLOXOAHOCTH
3Hepronepexon BOW 1 TEXHONOrMYECKON NOANTUKM (60nee HU3KOro B 3TOM CLieHapUK), TO 6CTb B 15-17 pasa Ans BCex noTpebutenei, kpome
Hacenexus.

+ KoMmneKkc Mep, HaLleneHHbIX Ha CHXEHWE LgHbI KanuTana (10X0BHOCTb rocyAapCTBEHHbIX
obnuraunit): ¢ 8-9 % B HacToALLEe BpeMa 10 6-7 %.
+ BseneHne LeHbl Ha CO2 (Ha yposHe 20 ionn/ToHHa)

CpeaHeropoBoi TemMn pocta BBM - 0,6 % CpepHeropoBoii Temn pocta BBM — 2,7 %

bes ocyLlecTsneHus Mep no agantauuy Poccus HeMUHyeMo 3aMefIT TEMIbI POCTa 3KOHOMMKM BO BCEX CLIEHA-
pusx. MoTeHUManbHble BO3MOXHOCTY CMSrYeHNs 3TUX NOCNEACTBUNA Mbl NOKAa3biBaeM TOMbKO B BaphaHTe 3Hep-
ronepexoaa c afantaumuen [I/I 3T0 He MPOrHo3, a T0JIbKO OLIeHKa I'IOTeHLI,I/IaJ'Ia].




BbeKTUBHbIE yCnoBus Poccun obpekatoT ee Ha Xya-

LLWe NOKasaTenu aHeprospdeKTMBHOCTH N0 CPaBHe-

HWK0 C APYrUMK CTPaHaMU: XONOAHbIA Knumat, 60Mb-
LUWE PaCcCTOSHUS, @ TakXe runepTpoGUPOBaHHO CbipbeBast
CTPYKTYpa npK 3aMeTHOM TEXHONOTNYECKOM OTCTaBaHMu
06YCNOBAMBAIOT BbICOKYH 3HEPrOEMKOCTb POCCUIACKOro
BBIM — B 1,5 pasa Bbllle CPEAHEMUPOBOI U aMEPUKAHCKON
W B[BOE BbIlLe, YeM y BedyLux ctpaH Esponbi (puc. 3.4).
Mpu 3TOM aHaNWU3 MeXAyHapoaHOW W POCCUIACKON OTYeT-
HOCTW MOKa3an BO3MOXHOCTb [10 [1BYX pas YMEHbLLUNTb C
2015 no 2040 r. BenuymnHy sHeproemkocTtu BBIT npu ontu-
MUCTUYECKON OLEHKE BO3MOXHOCTEW MCMONb30BaHNUS B
Poccum sHeproa®deKTUBHBIX TEXHONOMMIA U MHTEHCUDKKA-
umu Mep aHeprocGepexeHns. OnbiT KpynHbix cTpaH (CLLUA
3a 15 1eT CHU3MAKM 3HEproeMKocTb BBI B 1.4 pasa, a Kutai
3310 neT — B 1,5 pasa) CBUAELTENbCTBYET O PEaNUCTUYHOCTH
TaKoro cueHapus.

TeM He MeHee, 10 Cux nop A06UTbCS BUAMMBIX YCMEXoB B
3HeproaddeKkTUBHOCTM B POCCHM Yanoch TONbKO Ha KpaT-
KoM uctopuiyeckoM otpeske 1999-2008 rr., B nepuoa 6bl-
CTPOr0 3KOHOMUYECKOro POCTa W MOBBILLIEHUS BHYTPEHHUX
LeH Ha TonAMBO. [lenc B TOM, YTO, MOMUMO O0BBEKTUBHbIX

PucyH

0K 3.4 - 3HeproemkocTb BBI Poccun B CpaBHEHUM C 3HEPTOEM-

kocTbio CLLA, EBponbl, Kutast n Mupa B LenoM, T H. 3. / eic. gonn. MMC
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06beKTMBHbIE YCNOBUS Poccuu 0bpekaloT eé Ha XyaLlne nokasaTten sHeproadGeKTMBHOCTY N0 CPABHEHWIO C

APYTMK CTpaHaMu. TeM He MEHEe, Halll aHann3 NMokasblBaeT BO3MOXHOCTb BABOE CHWU3UTL K 2040 r. sHeproem-
KoCTb BBI1. Kntouesble GaKTopbl /11 3TOr0 - yAELIEBNEHNEe KPEAMTOB U NOBbILLEHWE LIEH Ha ras.
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NPUPOAHbIX GaKTOPOB U YXe YHAcNe[oBaHHbIX He3hdek-
TUBHbIX NPOU3BOACTBEHHBIX aKTUBOB W XUIULLHOIO hOoHAa,
OCHOBHbIMM TOPMO3aMi AN MOBLILIEHWS 3HEeprosddek-
TUBHOCTYW B Poccuu sBnsioTes:

¢ 1edULMT «ANUHHBIX AELIEBbIX AeHer U KPeauToB noj
9HeproaGeKTUBHbIE NPOEKTbI, AOCTYNHbIX AN1S CPe-
HUX U MENKMX Y4aCTHUKOB PbiHKa (MIMEHHO OHM, @ He
KPYNHble FOCKOMMaHNK, Kak B NPOU3BOACTBE 3HEPro-
PECYPCOB, ABNSIOTCA OCHOBHbIMI MHBECTOPAMM B Me-
POMPUATUA MO NOBbILLEHNIO 3HEProadGEKTUBHOCTM);

¢ a[IMMHUCTPATUBHblEe Bapbepbl;

¢ COXPaHeHUe HU3KMNX LIeH Ha NPUPO/HBIA ras.

OcHoBHbIM Hapbepom ang HTM B Poccun cnyxuT aoporo-
BM3Ha Kanutana. KpynHble sKCnopTepbl NpoayKLmuu, B TOM
YNCNE WU OCHOBHbIE TOMNWUBHbLIE KOMMAaHUK, 10 BBEAEHUS B
2014 . caHkumin CLLA » EBpocotosa npoTtus Poccun pella-
7 3Ty NpobneMy 3aNMCTBOBAHWEM KanuTana Ha BHELLIHUX
pblHKaX. 370 NO3BOMUI0 UM MacCcOBO MOAEPHU3MPOBATH
NPOW3BOACTBO C WUCMO/b30BAHUEM NYYLLINX MUPOBbIX TEX-
Honoruit B 106bive n nepepaboTke Tonnmea. OcTanbHasg xe
3KOHOMMKA CTpaHbl BOCCTaHaBAMBaNaCh Npu HaMHoOro 6o-
/lee 0POroM 3aeMHOM KanuTane. OQHaKo CaHKL MM OrpaHu-
YNAM 06BEMDI M YXYIOLLWAN YCNOBUS NPUBEYEHUS KanuTana
L15 SKCMOPTHbIX KOMMaHUW, a NoCnefoBaBLUas cTarHaums
3KOHOMUKM B LIENIOM NOBbICKNA €ro LEeHy B Poccuun. NHau-
KaTOpOM 3TOr0 CNyXWT [AMHaMWUKa J0X0[HOCTH 0bauratmi
denepanbHoro 3aMMa: Aaxe C AUCKOHTOM N0 MHONALMK

Y710 JacT NoBbILLIEHME LIEH Ha ras:

OHa noytu yasounach B 2014 r. v nnwb B 2017 T. cHU3MNACh
00 7-8 % 3a roa. Ho u npw atoi goxopHocTh 003 3aeM-
HbI KanuTan He MOXeT CTouTb MeHbLue 10-12 %, a B Mupe
HOBbIE TEXHONOrMM NPOM3BOACTBA U NOTPEBNEHUS SHEPT UK
3QdEeKTUBHbI NPK LeHe Kanutana 3-5 %. TakuMm 06pasom,
CYTb CNOXMBLUENCS PErynaTopHONA MOAMTUKM: KPaTHO 60-
Nee [0porov KanuTan npu KpaTHo bonee AeLIeBOM TONMBE
— PE3KOo CHIKaeT ang Poccuu npuBnekaTenbHOCTb NbbIX
HanpaBnexuit HTI B aHepreTuke B LENOM W N0bbIX Mep,
HanNpPaB/IEHHbIX Ha MOBbLILIEHNE 3HEPTO3GGMEKTUBHOCTY B
YaCTHOCTK. 3a CYeT 3TOr0 CTpaHa 0KasblBAeTCs 0TPesaH-
HOW OT OCHOBHOrO 0BLLEMMPOBOrO TPEHAA Ha MOBbILLEHUE
3O dEKTMBHOCTM.

Mpo61emMaTYHOCTb YOELIEBNEHNS 3aEMHOr0 Kanutana us-
32 BbICOKIX CTPaHOBbIX PUCKOB 1E€M1AET 0COBEHHO aKTyab-
HbIM LIEHOBOE CTUMYAWUPOBAHWE TEXHON0rMYyeckoro npo-
rpecca B 3HepreTuke. BHYTPEHHME LIEHbI Ha CbIPY0 HedTb,
3KCMopTUpyeMble HedTeNpOayKTbl U yrau B Poccun dop-
MUPYIOTCS MO NPUHLMNY PABHOM JOXOAHOCTY C LIEHAMU MU-
POBbIX PbIHKOB. HEPbIHOYHLIM OCTAETCS rOCYAapPCTBEHHOE
PEerynMpoBaHne LieH Ha NpUpOHbIA ras, KoTopbld obecne-
unBaeT bonee NONOBMHbI NOTPEHBNEHNS NEPBUYHON SHEPrum
1 0 60 % pacxona UCKONaemoro Tonnnea B cTpaHe. 06bsie-
NeHHbIN 10 NeT Hasaf Kypc Ha GOpMUPOBAHUE BHYTPEHHMX
LIeH rasa no NpWHLWMNY paBHOW OOXOAHOCTW C 3KCMOPTOM
CMEHWNCS WX MOBLILEHWEM C TEMMNOM MHONAUWK, 3aTEM
«MHONALUNS MUHYC» W HAKOHel, «3aMOpaXXMBaHUEM» LIEH
nocne OBYKpaTHOWM feBanbBauun pybns ¢ 2014 r. — B Le-

1) MHTEHCHGUKALIMIO SHEProCGepexXeHIs BO BCEX BIMAAX SKOHOMUYECKON AGATeNbHOCTH, 0COBEHHO B 9N1eKTPOIHEPreTUKe,

TeN0CHabXeHNN 1 KOMMYHa/lbHOM X039M1CTBE;

2] YCKOPEeHWe pa3BuTud 1 TeXHOI0rM4yecKoro nporpecca B 3/1IeKTPO3HepreTuke n TeNNoCcHabXeHuu, 0COBEHHO B NCMOMb30-
BaHMI BO3OBHOBNSIEMbIX CTOYHMKOB SHeprun ong NponM3BOACTBA 3/IEKTPO3HEPrn 1 Tena;

3] CHWXeHWe NoTepb NPMPOAHOIO rasa 1 ero pacxofoB Ha COBCTBEHHbIE HY>XX bl OTPAcn;

4) HopManu3aLuio PbIHOYHbBIX yenosuit B TIK Poccuu.




[MPOrHO3 PA3BUTWSA SHEPTETUKI MPA 1 POCCIN 2019

N9X NOAAEPXKM HACENEHNS U 3HEPrOeMKIMX NPOM3BOACTB.
B pesynbrate y notpebuteneit rasa 1 KOHKYPUPYHOLLMX C
HAM 3HEPropecypcoB UCYE3M CTUMYIbI NOBbILLIATL SHEP-
reTyeckyto sSQdEKTUBHOCTb W UCMONb30BATL HU3KOYT/E-
pPOMHble 3HEpPropecypchbl (B TOM YuCie BO30GHOBAIEMYIO
3HEepreTuKy).

B KoHCepBaTMBHOM CLiEHapuu LigHbl Ha ras npoaonxaroT
CYLLIECTBYIOLLYIO TPAEKTOPUIO, NMOAJAEPXMBAsS 3Hepropac-
TOYMTE/IbHOCTb W CMOCOBCTBYS POCTY 3HEPronoTpebneHus
Aaxe Ha GOHe MeAIeHHO PaCTYLLEe 3KOHOMMKW. A BOT yC-
JI0BMEM peanu3auuu cleHapus JHepronepexofa CryXuTt
nosblLeHne ¢ 2020 r. BHYTPEHHUX LIEH HA NPUPOLHbIA ra3
(33 MCKNIOYEHMEM LigH NS HAaCeNeHIs) 0 YPOBHEIA PaBHOIA
L0XOJHOCTH C ero LieHaMu Ha MUPOBbIX PblHKaX. 3T0 03Ha-

PucyHok 3.5 - CueHapHbIid NPOrHO3 LieH ras3a B cpeaHeM no Poc-
CUN NS POMbILLAGHHbIX noTpe6uteneit, nonn. 2016 1. / Tbic. Ky6. M,
1 COOTBETCTBYHOLLIMX CPEAHEOTNYCKHbIX LIEH 3NEKTPOSHEpruu,
ponn. 2016 . / KBT-4

nonn. 2016 r./teic. ky6. M nonn. 2016 r./kBry
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WcTounmk: NHIN PAH

YaeT Ha GOHe 3aMeTHO 60/1ee HM3KMX MAPOBbIX LIEH B 3TOM
CLieHapWUN POCT BHYTPEHHMX LieH rasa oT yposHa 2016 T. (B
nonnapax) Ha 50-60 % 3a 10 net c nocnemyioLuM usme-
HEHWEM CMHXPOHHO C LieHaMW MUPOBbLIX ra30BbIX PbIHKOB
(puc. 3.5). Takoit poCT LieH Ha ras — JOMUHUPYIOLLLEE TOMK-
BO B Poccum okaxeT 60nbLLoe BANSHIE U Ha LIEHbI MEXTO-
NANBHOM KOHKYPEeHUUM Ang yrna B BocTouHoi Crubupn n Ha
NlanbHeM Boctoke. OfiHaKo npw 3TOM pacyeTbl, BOMPEKK
OMaceHusaM, MoKasblBaloT, YTO LIEHbI HA 3MIEKTPOSHEPTUIO
W3MEHSIOTCS CYLLECTBEHHO MEHbLLIE 3@ CYET CTUMYNNPOBa-
HWg 3aMeHbl 060PYIOBaHNA aNeKTPOCTaHLMI Ha bonee ad-
(GEKTMBHOE M COKPALLLEHNS YAENbHbIX PACXO0B TOMNMNBA.

HeobxoanMo noYepKHYTb, YTO laxe NPK NOBbILLIEHNN BHY-
TPEHHMX LLEH Ha ra3 [0 YPOBHA PaBHOAOXOAHOCTH, OHM BCE
PABHO ByayT 3aMETHO HUXE, YeM Ha pbiHKax EBponbl 1 ATP, a
LleHa KanuTana BCe PaBHO BPEMEHaMU Bbillle OTpULLATENb-
HbIX eBPONeNcKux CTaBOK, co3anaBas B Poccun 3aBeaoMo
MEHEe CUNbHbIE CTUMYMbI NS 3HeprocbepexeHns n HTT n
COXpaHag 0TCTaBaHWe No 3TUM NapameTpaM. Takum o0bpa-
30M, bonee BbICOKas 3HEProemMKOCTb POCCUACKON 9KOHO-
MUKW N0 CPABHEHWO C APYrMMM CTPaHaMi COXPaHMTCS Ha
BCH paccMaTpMBaEMyto NepcnekTuBy BO BCEX CLIEHapUsX,
0[lHako ecnu B KOHCEpBATMBHOM CLIEHapuu 370 He CTOMb
KPUTWUYHO, TO B VIHHOBALMOHHOM M OCOBEHHO B CLIEHAPUK
JHepronepexofa CHUXEHWe 3HEProeMKOCTW CTaHOBMTCS
Y>Xe BOMNPOCOM BbIXWUBAHWS BCEW HALMOHANbHON SKOHOMM-
KW. 3TN Yrpo3bl HE IBNSIOTCS NOPOXAEHUEM JHEPrONepexo-
[a — B/JAHHOM CLIEHapuu OHI NPOCTO HACTYMatoT bbicTpee n
bonee 9BHbIM 06Pa30M, YTO ABNAETCA CEPbE3HbIM apryMeH-
TOM B MONb3Y CLEHapus 3Hepronepexofa ¢ agantaLuen.
Mpu 3TOM, KaK byaeT noKa3aHo fanee, 3T0T CLeHapuit Cos-
[aeT MYIbTUNNNKATUBHbIE 3(QdEKTbI, NEPEBELLNBAIILLME
HeraTuBHbIe NOCNECTBMUS POCTA LIEH Ha ras.
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MEPBUYHOE 3HEPTOMOTPEBJIEHUE U CTPYKTYPA 3HEPTOBANTAHCA

paccMaTpuBaeMblX CLEHapusX CyMMapHas noTtpeb-

HOCTb CTpaHbl B MepBUYHbIX 3HEPropecypcax yBenm-

yutes ¢ 2018 no 2040 r. Ha 12-13 % (puc. 3.6), ogHako
npu 3TOM B CUeHapuu IHepronepexoaa TeMnbl pocTta BBI
BymyT nouYTK BOBOE BbILLE, YEM B [BYX APYrUX CLEHAPUAX:
TOT Xe 06beM NOTPebAeHUS SHEPriUKM CMOXET 0becneynTb
BABOE Honee bbICTPbI POCT 3KOHOMUKM.

K 2040 r. nonoBKHa NepBUYHON 3HEPT KM BYOET NATH Ha Te-
MNoBble 371EKTPOCTAHLMM U KOTEe/bHble. [lons BTOPOro no
BENMYMHE NOTPebuTens TONANBA — TPAHCMOPTHOr0 CeKTO-
pa yeennuntcs ¢ 16 % B 2015 1. 0o 17 % « 2025 1. u nanee
COXPaHUTCS Ha 3TOM YPOBHe Bnarogaps snekTpudukaLmm
XEeNe3HOA0POXHOr0 U (C cepeauHbl nepuopa) aBTOMO-
BUNbHOrO TPAHCMOPTA, @ TakXXe NPMBOAY KOMNPECCOPOB Ha
rasonpoBoax 1 3aMeLLeHN0 MOTOPHbIX TOM/IMB B aBTO- W
MOPCKOM TPaHCMOPTE Ha CXAaTbli 1 CXXUXEHHbINA ra3 1, BO3-

MOXHO, B KPYMHbIX rOPOAAX — Ha MPOM3BELEHHbIN Ha ero
OCHOBE BOAOPOA. YrnybrneHne 3nekTpuduKaunm coxpaHut
[0V NOTPebeHNs ToNMBa Ha NPOM3BOACTBEHHbIE U Bbl-
TOBbIE HYX[b! Ha YpoBHE 13 %, a 1015 ero pacxXofa Kak Cbl-
pbst yBenuuntcs ¢ 76 % B 2015 1. 0 9 % 8 2040 T.

B cLeHapun 3Hepronepexoaa npu 0aMHakoBoM ¢ KoHcep-
BATWBHbLIM CLIEHAPMEM PACXO/E NEPBUYHON SHEPTUM U3ME-
HWTCS €ro CTPYKTypa. YCKOpPEHME 3nekTpudukaumun npo-
W3BOACTBEHHbIX, TPAHCMOPTHbBIX M KOMMYHANbHO-BbITOBbIX
MNPOLIECCOB AaXe Npw 1BOMHOM MHTEHCUPUKALMN SKOHOMUN
3NeKTPO3Heprum ysenuyut ee notpebneHue K 2040 r. Ha 36
% (npu pocTe Ha 20 % B KoHcepBaTUBHOM CLEHapum).

Bo Bcex cLeHapuax CTPYKTypa SHepreTyeckoro banaxca
no BuAaM Tonnnea B POCCUM CUIbHO He n3meHnTes. Mpu-
POAHbI Ta3 0CTaHeTCS AOMUHUPYIOLLMM SHEPrOpecypcoM,

PucyHok 3.6 - CLI,EH&[JHI:II;I NMPOrH0o3 NepB1MYyHOro 3Hepron0Tpet5neHv|q N0 CEeKTopaM 1 no 0CHOBHbIM BUAAM NepBUYHbIX 3HEPropecypcoB

MIH T H. 3.
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[1POrHO3 PASBUTWA IHEPTETUKN MPA 1 POCCUN 2013

Bo Bcex ClLeHapusiX NPUPOMHbIA ra3 CoXpaHuT
LOMUHVPYIOLLIEE MONOXEHWE B CTPYKTYypE poc-
CUIACKOro 3Heprobanarca. OgHako B CLEHapuu

JHepronepexoq NPoON30MaYT 3aMETHbIE U3MEHE-
Hus: K 2040 r. mons TBEPAOro TOMNUBA COKPATUTCS
BOBOE M NMOYTK BABOE BbIPACTET [0S HU3KOYT/e-
POHBIX UCTOYHUKOB.

ero 019 eLle BbIpacTeT ¢ TeKyLux 54 o 57 % o1 obLero
noTpe6neqns nepsuyHoit sHepriv (puc. 3.6). ons xuako-
ro Tonnamea cHuanTcs ¢ 21 % B 2018 r. 0o 17 % 8 2040 . B
KoHcepBaTMBHOM CLeHapuu 1 10 15 % npu JHepronepexo-
fe. Teepaoe TONAMBO COKpATUT CBOK Aomo ¢ 17 Ao 13 % B
KoHcepBaTMBHOM cleHapuu u 10 9 % — B CLeHapuu 3Hep-
ronepexofa, B T0 BPEMS Kak HU3KOYTNEePOAHbIE NCTOYHUKM
(HBM3, ruaposHepreTika v atoM), Ha0BOPOT, NOYTH YABOST
cBoto ponto: ¢ 10 % B HacToswee Bpems 10 19 % k 2040 1. B
CLeHapun 3Hepronepexofa, v 910 byaeT OCHOBHOM TPaHC-
dopmaunen banaHca. IMEHHO HM3KOYrNepPOAHas reHepa-
s Ha 70 % obecneynT B 3TOM CLiEHapui AONONHUTENbHYIO
BbIpabOoTKY 91eKTposHeprun. BbipaboTka Xe TennoBbix
3NEeKTPOCTaHLMA BbIPACTeT NNLLb Ha 1-2 % B OCHOBHOM 34
CYET OrnepexatoLLero pasBuTs pacnpeaeneHHon KoreHe-
pauumn 3NeKTposHepruu u Tenna. A BoT B KOHCEpBaTUBHOM
CLIEHapUM HU3KOYTNEepOaHbIe MCTOYHUKM B LIENOM YBENMYAT
CBOI0 [10/110 He3HauuTenbHo: ¢ 10 no 13 %.

PucyHok 3.7 - CueHapHblit TPOrHO3 CTPYKTYPbI nep-
BUYHOrO noTpebnexus aHeprum B Poccun B 2040 T, %

2015
52%
%

KoHcepBaTMBHbIiA
13% W

2040

52%

R

WHHOBALMOHHbBIN
12% »

2040

5%

=y

JHepronepexoq,
12% W

2040

5%

=

m ATOMHaq aHeprig = [1apo3Heprus
las m Hedb

m HBU3 Yronb

WcTounuk: NH3N PAH
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MPON3BOACTBO IHEPTOPECYPCOB

YYETOM OMUCAHHOW BbILIE [OWHAMUKM BHYTPEHHErO  PucyHok 3.8 - CLeHapHblil IPOrHO3 NPOVU3BOACTBA NEPBIUIHOI 3HED-
crnpoca v 9KcnopTa, NPOU3BOLCTBO SHEPropecypCcoB B ruu no BAaM TOMUBA, MAH T H. 3.
cTpaHe k 2040 . B KoHCepBaTUBHOM CLiEHapuK Bblpac-

TeT Bcero Ha 6 %, a cLieHapuit JHepronepexoaa BoobLye no-  MIH TH-9.
) 1600 -

cne nuka B 2020-e rr. npennonaraet k 2040 . c?KpameHme 1100 | E—— — mHBY3
NPOM3BOACTBA 3HEPropecypcos B Poccuu Ha 3 % (puc. 3.8). Lo00 | - - ]
[a3 M HeQTb COXPAHAT AOMUHVPYIOLLEE NONOXEHUE B NP0~ (o | W ATOMHas BHepris
W3BOMCTBE NEPBUYHOIN SHEPrUM NPAKTUYECKM 683 N3MeHe- 800 m TWaposHeprs
His ux o6Luen nonu (78-79 %). B ceHapuyi 3Hepronepexona 600 - Yrom
0XWAABTCH 3aMETHOE CHUXEHUE 0NN YIS K KOHLY Nepuo- 400
fna (c 150010 % oT BCEro NpousBOACTBA 3HEPrOPEcypcos), 200 - HedrenpoayKTs
YTO MOMHOCTbIO KOMMEHCUPYETCA YBEIUYEHUEM 0NN He- 0 ras
UCKOMaeMblX 3Hepropecypcos — HBI3, ruapo- 1 atoMHol 5| 3|22
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Mpon3BOACTBO 3HEPropecypcoB B cTpaHe K 2040 2005 | 2020 ] 2030 2040

r. B KOHCEpPBATMBHOM CLiEHapuK BbIpacTeT BCe-
ro Ha 6 %, a cLeHapuin 3Hepronepexop BoobLLe
nocne nuka B 2020-e rr. npeanonaraet K 2040 r.

COKpaLLleHVIeo L 370 He TOMbKO NpUbBAN3MT Poccuio K cTpaHaMm pasBuUTON
Poccu Ha 3 %. 310 He TONIbKO NpnBAM3uT Pocciio 3KOHOMMKM, HO U 0BO3HAUNT NEPEXOL 3HEPreTUKN Ha Ho-

K CTpaHaM pa3BuTOi SKOHOMMUKY, HO 1 0003HAUUT Bblil 3Tan PasBUTUS: OT JOMUHUPOBAHUS KONMYECTBEHHOMO
nepexof SHePreT Ky Ha HOBbIA 3Tan pPassuTys: OT poCTa K KaYeCTBEHHOMY COBEPLUEHCTBOBAHMIO. [pUUKHON
[OMUHMPOBAHMS KONMYECTBEHHOMO POCTa K Kaye- TOMy BY[eT He ucyepnaHue PecypcoB TOMIMBA, @ MOYTH
CTBEHHOMY. OBYKpaTHOe 3aMefineHune rnobanbHoro pocta noTpebnequs
NepBUYHON SHEPriW B CLieHapUX 3Hepronepexoaa.

WUcTounmk: NHIN PAH
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ANEKTPO3HEPTETUKA &

Poccuu, Kak M BO BCEM MWPE, WOET OMepexarLlas
BaneKTpdeMKaumq 3KOHOMUKM, W NoTpebneHue anek-
TpO3Heprum byaeTt pacTi BO BCex clieHapuax. B KoH-
cepBaTUBHOM cLeHapuy K 2040 1. oHo BbipacTeT Ha 20 % no
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abiatoT 0o 2030-2035 r. LOCTUXEHME UMW 3KOHOMUYECKOMN
KOHKYPEHTOCMNOCOBHOCTM NPY MPUHATON B HALLEM MUPOBOM
NPOrHO3e [MHaMUKEe UX YyaelleBneHus. ATOMHas 3SHepre-
TMKa B Poccuu, B OTANYME OT BOMBbLUMHCTBA CTPaH MU,

B Poccwuu, kak 1 BO BCeM MUpe, 6yueT naTu onepexaroLlad SJ'IGKTDVICDI/IKHLI,VIFI 3KOHOMWKM. CaMble BbICOKIE TEM-

Mbl POCTa BbIPaboTKy nokaxyTt HBI3.

CpPaBHEHMIO C ypoBHeM 2018 I., a ypoBeHb aneKkTpudukaLmum
nosbicutcs ¢ 40,6 0o 44 %. A B cLueHapun 3Hepronepexoaa
0075 3NeKTPO3HEPruM B CyMMapHOM NOTPe6neHn sHeprim
yBEnMunuTCa 10 47 %, a camMu 06beMbl 31eKTponoTpebneHns
BbIpacTyT Ha 36 % k 2040 T.

PucyHok 3.9 - CueHapHbIi NPOrHO3 NPOM3BOACTBA 3NEKTPOSHEPriN
OCHOBHbIMM TUNAMW 3NEKTPOCTAHLMIA, MAPA KBTY
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OCHOBOIl  POCCMICKON  3NEKTPOSHEPreTUKM  OCTaHyTCH
Tennosble anekTpocTaHuuu (okono 62 % ot obLiero npo-
n3BoacTBa 3nekTpo3Heprin B 2040 r. B KoHCepBaTUBHOM
cueHapuu 1 55 % — B cueHapuu 3Hepronepexoaa no cpas-
HeHuio ¢ 65 % B 2018 r; puc. 3.9.). CaMble BbICOKME TeMMbl
pocTa BbIpaboTKM 3neKTposHeprim nokaxyTt HBI3 (15 % B
rof B nepuog 0o 2040 r.), ux [ong B NpoN3BOACTBE 3NeKTPo-
3Hepruu yBennuntcs K 2040 . ¢ MeHee yeM 1% 00 2,5-6 % B
3aBMCUMOCTY OT clieHapus. [ocynapcTBo CO3Lan0 Ha PbiH-
Ke 371eKTPO3HEPri MeXaHu3Mbl CTUMYSIMPOBAHUS UCMNOMb-
30BaHM1s COJHEYHOW M BETPOBOW 3HEPrUW, HO KiuMaThde-
ckne dakTopbl 1 reorpadusa pecypcos HBI3 B coueTaHuu
C OTHOCWTE/bHO [eLleBbIM KOHKYPeHTOM (rasom) oTkna-

il

KoHCepBaT/BHbIN -

KoHcepBaTBHbI
/AHHOBALMOHHbBIN
JHepronepexon
KoHCcepBaT/BHbIN
/AHHOBALMOHHbI
JHepronepexon

WcTounuk: NHIN PAH
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NoNb3yeTCs 3HaYMTENbHOW NMOAAEPXKOA rocyaapcTBa, a
COXPaHMBLUMIACS HAYYHbIM W NPON3BOACTBEHHbIN MOTEHLM-
an B CoYeTaHun ¢ 0cobbiMu GopMami GUHAHCUPOBaAHMS ee
TEXHONOMMYECKOro Nporpecca MoryT obecneynTb nNpUpocT
NPOM3BO/CTBA 9NEKTPO3HEprmn Ha 6ase AJC Ha 34-84 % K
2040 . (onsTb Xe, B 3aBUCUMOCTI OT CLEHAPUS — OT LigHbI
KanuTana v nnathbl 3a BbiBPOCHI COZ].

B Poccuu ocobeHHocTn reorpadun (Bomblume paccTos-
HWg), KNMMaTa ([NMHHBIA OTOMUTENbHbIA CE30H C PesKMi
konebaHuaMu Temnepartyp) U pecypcHoi 6asbl (61130CTb
K [leLleBbiM pecypcaM yrnesofoposios) npeaonpenensior
cneunduyeckuin nyTb pasBUTUS CUCTEM 3NEKTPO- U Te-
nnocHabxeHus. C y4eToM OrpOMHbIX TEPPUTOPUIA C HU3KOM
NNOTHOCTbI HACENEHMS NP YAELLIEBNEHAN 3aEMHOr0 Kani-
Tana B CLEHApPHbIX YCNOBUSX JHEPronepexoaa CMOXeT ak-
TUBWM3MPOBATLCA U Pa3BUTUE [ELEHTPanM30BaHHOM 3Hep-
FeTUKK, B NEPBYI0 0Yepeb pacnpeaeneHHOR KoreHepaLmum.
370 yMeHbLUNT TPeboBaH!s K pas3BUTUI0 pacnpenenuTenn-
HbIX CETeil U POCTY LEHTPanM30BaHHbIX TEHEPUPYHOLLMX
MOLLIHOCTeH, 0becneynt bonee NONHOE WUX UCMOMb30BaHNE
W COKPaTWT CYLLECTBYIOLLME ANCNPONOPLMM B CTOMMOCTH
reHepauun n ceTel, 3aMeansas pocT CTOMMOCTY 3M18KTPO3-
Hepruv ans notpebutenei.

B cueHapuu 3Hepronepexona, 6narogaps  CHUXEHMIO
YOENbHOro pacxofa Tonnea 31eKTPOCTaHUMSIMU, OHU NIULLb
Ha 6 % yBenMyaT pacxod NepBUYHON SHEPruuW, NMpu pocTe
MNPOM3BOLCTBA 3NEKTPOSHEPI MM TENNOBbIMIA CTAHLMAMN —
Ha 18 %. IpaKTNYecKky CoxpaHaTcs nonyyeHHble B KoHcep-
BATUBHOM CLIEHApPWUK 0BbEMbI NOTPEBNEHUS rasa 1 MasyTa
Ha 9NEKTPOCTaHLUMSX, a A0AS UCMONb30BaHNS YN SneK-
TPOCTAHLMAMN YMEHBLLMTCS C 23 % B HACTOsILLEe BpeMs [10
18 % B KoHCepBaTMBHOM cLeHapui 1 13 % B cLeHapuu 3Hep-
ronepexona k 2040 .

OCHOBHOI NPUPOCT reHepupyHoLLX MOLLHOCTEN NPUXOAMT-
CSl Ha HEYrnepoaHyH v rasosyio reHepaumnto. B Koucepsa-
TMBHOM CLIEHapuu npupocT molHocTer K 2040 r. cocTtas-
nget 22 % (56 BT, n3 Hux yetsepTb — HBI3), a B cLeHapun
3Hepronepexofa C y4eToOM YCKOPEHHOW 3NeKTpudukaumm
9KOHOMMKM U aKTUBHOrO NpoABMXeHns B3 ¢ bonee Hus-
Knmn KUYM notpebyeTcsa yBENNYNTb YCTAHOBNEHHbBIE MOLL-
HOCTW Ha 55 % (Ha 133 BT, u3 Hux 43 % — HBW3) (puc. 3.11).

PucyHok 3.10 - CueHapHblIii NPOrHO3 NOTPebneHNs NepBUYHOK
3HEpPrMN Ha 3ANeKTPOCTAHLMAX, MITH T H. 3.
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OCHOBHOW NPUPOCT TEHEPUPYHOLLIMX MOLLIHOCTEN

NPUXoanTCa Ha HWU3KOYrnepoaHyt 1 rasosyto re-
Hepauuto.

PucyHok 3.11 - CLieHapHbIl NPOrHO3 YCTaHOBNEHHOW MOLLHOCTH
OCHOBHbIX TUMOB 3M1EKTPOCTAHUMA, MIH KBT

MJH KBT

400 -

350 - . m HBW3
300 - -

w0 | — = == BN T34
200 A K3C
150 -

100 - mA3C

.

mrc

50-.
0

= = = — = = (=g
a) o | 8| o | 1|9
T T T =< T - | X<
= 5[ 5|8
= = g ab) = g [ab)
@ 2| 2|5 2| 2|5
o [T g | =
Q| a Qo
@ o583 ® 5|3
s | 2/ 2|2 2| 2|2
o ol E|® ol E ™
~ <z | = ~ | =
2015 | 2020 2030 2040

WcTounmk: NHIN PAH




Cpean HBW3 ocHoBHOW noTeHUMan B Poccun uMeroT con-
HEYHbIe 1 BETPSIHbIE 3NEKTPOCTaHLMK, a Takxe T3C Ha buo-
Macce v oTxofax (puc. 3.12). 3aMeTHbIt BKAaL, MOTYT BHECTU
W HE3aCNYXEHHO 3abbiTble Manble M3C.

PucyHok 3.12 - icnonb3oBanne HBW3 B aneKTposHepreTuke,
MNpa KBTY
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Mpu 3TOM B LiENOM MO BCEM CEKTopaM NoTpebneHus Hau-
bonbLuniA noTeHuuan cpean HBNI B Poccun nmeeT bromac-
Ca, YTO eCTECTBEHHO ANS CTPaHbI, NepBoi B Mpe No nno-
LLlaay NecoB 1 3anacaM [PEBECHHDbI, @ TakXe C 60/bLIUM
06beMOM CEeNbCKOX03SCTBEHHbIX 0TX008B (puc. 3.13).

PucyHok 3.13 - CLieHapHblil NPOrHO3 YCTaHOBNEHHOW MOLLIHOCTH
OCHOBHbIX TUMOB 3M1EKTPOCTaHUMIA, MIH KBT

MIIH | H. 3. m bromacca, 0Txofbl C/x
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40

m bromacca, oTxoapl B BbiTy
5 TennoHacochl AeLeHTpan.

0 W TeNNOHACcOCH! LEHTPaN.
2 ConHLg Ha Tenno
2[] 7 I

KotenbHble Ha bromacce, 0Txoaax

W T3C Ha 6uomacce 1 oTxoaax

m HBW3 ang anektposHeprun
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[MPOrHO3 PA3BUTWSA SHEPTETUKI MPA 1 POCCIN 2019

JlobbIva

ecMOTPS Ha HebnaronpusTHYH0 LEHOBYKD KOHBIOHKTYPY

1 CNIOXHOCTM C NPUB/IEYEHUEM MHOCTPAHHOIO KanuTasa

W TEXHONOrKA, Poccuu Ha NPOTSXKEHWW BCEro BTOPOro
necatuneTis XXI Beka yaaeTcs HapallneaTb 06beMbl 106bI14n
HedTn. [lonobHas cTabunbHOCTb NPOU3BOACTBEHHbIX NOKa3a-
Tenen B0 MHOroM 06YCNOBNEHA KaK HaNNYMeM 3HaUNTENbHO
pecypcHoit 6asbl, N0 60NbLIEH YacTh yHACNea0BaHHON elle
ot Cosetckoro (0033, TaK M CYLLECTBEHHBIM CHUXEHWEM
NPOW3BOACTBEHHBIX 3aTPaT, BbI3BAHHbLIM [16BA/bBALIMEN Ha-
LOHanbHoi BantoTel B 2014-2018 rT., B COYETAHMM C UMMOP-
T03aMeLLieHeM 3apybexxHoro 060pynoBaHns no psdy TexHo-
NIOrMYECKMX HanpaBsNneHnit. Bcé 310 NO3UTMBHO CKasanoch Ha
KOHKYPEHTOCNOCOBHOCT POCCUACKON HedTM Ha MUPOBOM
PbIHKE.

AHanus TekyLLeit pecypcHoi 6asbl (yxe paspabaTbiBaeMble
MECTOPOX[EHMS, HOBbIE MECTOPOXAEHMS W FOTOBALLMECS K
BBO/Y NPOEKTbI) NOKA3bIBALT, YTO OHA B COCTOSHIM 0Becne-
YNTb CTabUNBHO BbICOKYH A06bI4y 00 2022-2024 rT. naxe
BHE 3aBMCKUMOCTW OT rNo6anbHON LIEHOBOW KOHBHOHKTYPbI:
OCHOBHbIE MHBECTULMM YXE NOHECEHbI, U KOMNaHun byayT
006biBaTb HE@Tb C 3TUX MecTopoxaeHwi. Mocne 2024 T.
019 NOAAepXaHus A0bblYK, C OAHON CTOPOHbI, MOHaA0bMUT-
C4 aKTMBHOE PaCLUMPEHNe pecypcHon 6asbl 1 NpUMeHeHne
HOBbIX TEXHONOMWA C LIeNbio BOBNEYEHNS B SKCMyaTaLMI0
TPYLHOW3B/IEKAEMbIX 3aMacoB, C APYroi CTOPOHbI, NOC/ne
2024 T. yXe OTYET/IMBbIM CTaHOBMTCS OrPaHUYeHne BHeL-
HEro cnpoca nofd BAWSHMEM TpaHCHOPMaLMM MUPOBbIX
PbIHKOB, ONWUCaHHO B pa3aene 2. lobbiya npu 3T0M, nochne
nuka Ha ypoBHe B b65-570 MH T B rof B 2020-X TT., HaYHeT
CHMXaTbes W K 2040 1. cokpatutes oo 410-485 MAH T B roa B

Jlobblua Hed TV B Poccum nocne nuka Ha ypoBHe B
965-570 MnH T B rog B 2020-X IT., HAYHET CHUXaTb-

ca 1 K 2040 r. coctaBuT 0o 410-485 MAH T B rog B
3aBMCUMOCTY OT CLieHapus.

3aBWCUMOCTH OT CLieHapus, npuyeM [0 60% 0T COBOKYNMHOIO
06bema NPou3BOACTBA XMAKMX YINeBoa0poaoB byaeT 0be-
CreYynBaThCd MeCTOPOXAEHUAMN TPebyOLLMMIA ON9 BBOAA

B 9KCM/yaTalLMI0 HAaNOrOBbIX brOT 13-3a TAXENbIX YCNOBUNA
[06bI4N U BbICOKNX NPOM3BOACTBEHHbIX 3aTpaT (ceiyac
NbroTUPYeTCa 0KONMO TPeTH 06bema [o6blun) (puc. 3.14).

PucyHok 3.14 - [IporHo3 no6blyn XnaKNX yrneBofopoaos B Poccum
no TMnam 3anacos [1g TPeX CLeHapues
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HedTenepepaboTka

HacTodLLee Bpema B POCCUM CROXUANCH cneunduyHble

LIEHOBbIE W PErynsTopHble YCNoBKS NS Pas3BuUTMS OTe-

YeCTBEHHOI NepepaboTkK, KOTOpble, C OAHOW CTOPOHSI,
N03BOAMNN NEPENOMUTb MHOTONETHIOK TeHAEHLMIO Ha dop-
MWUPOBAHMNE N3BbITOYHbBIX MEPBIUYHBIX MOLLIHOCTEN NpH 06LLEN
HexBaTKe BTOPWUYHbIX MPOLECCOB AN MPOM3BOACTBA BbICOKO-
KaueCTBEHHbIX He(DTENPOAYKTOB, @ C APYroi CTOPOHbI, NpUBe-
IV K PE3KOMY CHWKEHNIO MapXMHANBbHOCTM [1aXe BbICOKOTEX-
HONOMMYHbIX HedTenepepabaTbiBatOLLMX 3aBOA0B.

(KOTOPbIit He HaliAeT CNPOCa HU B CErMEHTE reHepaLinm, i B
KayecTBe CYA0BOro TOMNMBA), OKaXET CYLLECTBEHHOE BMK-
9HWE Ha POCT CPedHen No CTpaHe rnybuHbl nepepaboTku
HedTv ¢ 813 % B 2018 1. 0o 92-95 % Kk 2040 1. A npwn Takon
rnybuHe nepepaboTky B YCAOBUAX HE3HAYUTENBHOIO Npu-
pOCTa BHYTPEHHEro cnpoca (13-3a MeNeHHON 3KOHOMUKM
B KoHCepBaTMBHOM 1 MIHHOBALIMOHHOM CLIEHAPWAX 1 3aMe-
LieHNs anbTepHaTUBaMU B CLEHapui «3Hepronepexon»)
AaXe NafalLiMx MOLLHOCTEeN NepBUYHON nepepaboTku

lpon3BOACTBO 3HEPropecypcos B cTpaHe K 2040 r. B KOHCEpBATMBHOM CLIEHAPWK BbIPAcTeT BCero Ha 6 %, a
cueHapwit IHepronepexon Boobule nocne nuka B 2020-e rr. npeanonaraet Kk 2040 r. cokpalleHne Npou3Boa-

CTBa 9HEPropecypcoB B Poccin Ha 3 %. 310 He TONbKO NpUBAN3UT POCCHIO K CTPAHaM Pa3BUTON SKOHOMUKM,
HO ¥ 0603HaYMT Nepexof SHepreTIKN Ha HOBbIA 3Tan PasBUTIS: OT AOMUHUPOBAHIUS KOIMYECTBEHHOM PocTa K
KaueCTBEHHOMY.

B NpoOrHo3HOM nepuoae 0XWOaeTcs AaibHelLIee CoKpa-
LLIEHNe KaK MOLLHOCTeN, Tak 1 06bemMoB NepBIUYHOI Nepe-
paboTkn HedTH, CTUMYNNPYEMOE BHYTPEHHEN HanoroBow
NOANTUKOW, HaNpPaBNEHHOW Ha NOAAEPXKY UCKIHYNTENBHO
BbICOKOS(®MEKTMUBHBIX 3aBOAO0B, W OrpaHMYeHHbIM Cnpo-
COM Ha POCCUICKYK Mpomykuuto HedTenepepaboTkm co
CTOPOHbI BHELLHUX PbIHKOB. Banosoe CHMXeHWe 06beMoB
nepBuYHON nepepaboTkn HedTr B Poccum npu 3ToM nonaet
NPEeNMYLLIECTBEHHO 3@ CYET BbIBOAA W3 3KCMNyaTalumn He-
3aBUCUMbIX HI3, He MMEHLLIMX BO3MOXHOCTY 3KOHOMUTb Ha
3aKynkax HedTi 3a CYET NPUMEHEHNS 1aBaNIbYECKNX CXEM
B CTpyKTypax BMHK, a TakXXe 3a CYeT 3aKpbITUS HU3KO3M-
($EKTUBHbBIX MOLLHOCTEN, He 068CNEYeHHbIX B J0CTATOYHOM
Mepe BTOPWYHBLIMK NpoLeccaMi. B NporHo3HoM nepuoae
3aKpbIBaTbCs ByayT Te 3aBofbl, KOTopble K 2018 . HE cMOrN
06EeCneYnTb NOMHOLEHHYIO MOJEPHN3ALMIO, 3aN0XEHHYI0 B
YeTbIPEXCTOPOHHWE cornalleHns ewe B 2011 I. M npedyc-
MaTpUBaEMYI0 PYrMMKU CTPATernyeckKiuMin NporpamMMHbIMY
A0KyMeHTaMn B T3K, HECnocobHble NpoM3BOAMTL A0CTa-
TOYHble 06bEMbI HEQTENPOAYKTOB 5-T0 3KOAOrMYECcKoro
knacca. lpn 3TOM BbIbbITUE NOAO6HBLIX MOLLHOCTEN B CO-
YETaHUM C MUHUMASbHBIMK YCUAMSMI MO MOAEPHN3aLMK
apyrux HM3, npenmyLLecTBEHHO HanpaBneHHbIMK Ha Yry-
bneHne NepepaboTky C Lienbio CHUXEHNS BbiMycKa Ma3yTa

XBATUT AN 0becneyeHns BHYTPEHHEro Crnpoca Ha Kntove-
Bble MOTOPHbIE TOM/IMBA.

PucyHok 3.15 - [IporHo3 npou3BOACTBA TOBAPHOW NPOLYKLUK
HedTenepepabaTbiBatOLLMMI NPeanpusaTUSMU Poccui ans Tpex
CUueHapues
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JkcnopT HedTH M HehTENPOLYKTOB

NPOrHO3HOM nepuoae B KOHCepBATUBHOM 1 WHHOBA-

LIMOHHOM CLeHapusx [0 cepeanHbl 2020-x T. oxuaa-

eTC POCT BaNOBOr0 06beEMa POCCUMIUCKOro SKCnopTa
HeGTAHOr0 Cbipbst (CbIpoit HEDTH 1 ra30BOro KOHAEHeaTa),
KOTOpbIit IOCTUraeTCs 3a CYeT pocTta aobblun. Mocne 2020
. HaYMHaeTCs cnaf AobbluK HedTK, OQHAKO 3KCMOPT Chipbs
yaacTca NoaaepXuBaTh Ha CPaBHUTENBHO BbICOKOM YPOBHE
33 CYET TOr0, YTO MEHbLUNE ero 06bEeMbl HAYHYT NOCTYNaTh
Ha BHYTPEHHWI PbIHOK M3-3a cnada B 06beMax nepepabor-
Kn. B aTux aByx cueHapusx k 2040 r. poccuinckni akcnopt
HedTu cTabunusmpyetcs Ha oTMeTke B 250-270 MnH T. Cue-
Hapuit IHepronepexoaa 0Ka3blBaeTCS 3HAUNTENbHO bonee
PUCKOBAHHbIM 7151 POCCUMINCKOr0 HETSHOM0 3KCNOPTa: CHI-
XXEHWe ero 06beMOB OT HbIHELIHMX 3HAYEHUI 0TMEYaeTCs
yxe B 2030-x T, a kK 2040 r. 06bem nocTaBoK HeTAHOrO
CbIpbsl Ha BHELLHWME PbIHKW COCTABUT BCero 215 M/H T 13-3a
COKpALLIEHNst MUPOBOTO CNpoca Ha HeDTb U HedTenpoyk-
Tbl.

3BaHHble NONafaHMeM XJ0pOpraHMYeckux COeAWHEHUI B
poccuiickyto Hedtb B 2019 1.

Mpn atoM nepen Poccuen 6narogapsa pasBUTON 9KCMOPT-
HOW MH(DPACTPYKTYPe 1 NpoeKTaM no Aobblye B BOCTOUHO
Cubupn v Ha JlanbHem BocToke OTKPbIBAOTCS NepenekTy-
Bbl [7151 YBENINYEHNS SKCMOPTa Ha TMXOOKEaHCKOM Hanpas-
NEeHMN, B NEPBYHO 04Yepedb — B Kutal, rae 0XuaaeTtcs sHa-
YnTEeNbHbIN POCT HedTenepepabaTbiBAOLLIMX MOLLHOCTEN.
Jlong Poccumn B 06L1eM 06beMe KWUTACKoro MMnopTa Mo-
XeT Bblpactu ¢ 14 % B 2018 1. no 20-22 % k 2040 r. Takum
06pa30oM, NnepeopueHTaL s HeTaHOro SKCNOPTa Ha BOCTOK
CTaHOBMTCS OCHOBHbIM CMOCOBOM CAEPXMBAHWS NafeHus
ero 06beMoB.

KpoMe CHUXEeHWUs 06beMOB 3KCMopTa HedTIHOr0 Chipbs
0XWAAeTCa U CcoKpalleHne obbema akcnopta HedTenpo-
[YKTOB W3-3a BbIBOAA M3 3KCMyaTaluu HepeHTabenbHoM,

Mocne cepennHbl 2020-x T. pOCT BaN0OBOro 3KCnopra HedT npekpatutcs. B KoHCepBaTUBHOM M HHOBALIMOH-
HOM cLeHapuax OH cTabunusupyetcs K 2040 . Ha otMeTke B 250-270 M/H T, @ B CLiEHapun 3Hepronepexop ¢

2030-X IT. HaYHeTCs CHIKeHne ero 06beMoB 1 K 2040 1. 06bem 3KCnopTa HEPTIHOTO ChiPbst HA BHELLHME PbIHKM
COCTaBMT BCEr0 215 MIH T 13-3a COKPALLIEHMS MUPOBOTO CMNPOCa Ha HETb 1 HEDTENPOAYKTDI.

Ha 3anafiHOM HanpaBeHuM BO BCEX CLIEHAPUAX 0XMAaeTCs
CHUXeEHMe 06beMOB NOCTABOK Chipbs yxe nocne 2020 1., B
NepByt 04Yepedb W3-3a CHUXEHMS CNpoca Ha HedTenpo-
OYKTbl B EBPONE 1 pOCTa KOHKYPEHLUKU CO CTOPOHbI [APYTuX
NOCTaBLLMKOB HETIHOIO ChIpPbsl. B pesynsraTe poccuickas
L0715 Ha EBPONENCKOM PbIHKE HEQTSHOTO CbIPbst CHU3NTCS C
33%82018T. 00 28-30 % B 2040 1. KpOMeE CHUXEHMS cnpoca
Ha eBPOMNENCKOM PbIHKE POCCUICKMM KOMMaHWEM npuaet-
CS CTONKHYTbCA C XECTOKOW KOHKYPEHTHOW 6opbboi 3a
eBpONenckoro nNoTpebutens ¢ nocTaBLiMKaMKU BanmxHero
Boctoka, Adpuki 1 naxe CeepHon u HIXHOW AMEpUK.
Heckonbko CHM3KMTb CNPOC HA POCCUMCKOE CbIPbe MOXET
W NafaloLLee KayecTBO HedTH, NOCTABNSEMON N0 CUCTEME
MarumcTpanbHbix HegTenpoBoaoB «[ipyxba», Ha KOTOpOe
y>Xe HECKO/bKO NIET XaNnyKTcs eBponeickue notpebuteny,
K 4YeMy NpUCOBOKYNAAKTCS penyTaluoHHble PUCKK, Bbl-

He 06ecneyeHHOM BTOPWUYHLIMK MPOLECCAMK, NEepBUYHON
nepepaboTkun Ha GOHe pocTa BHYTPEHHEro CNpoCca Ha Xuf-
Kue Tonnuea. HeraTuBHbI 1% pOCTa 3KCMNopTa HedTenpo-
OYKTOB W CUTHANbl BHELLUHEro pbiHka. B EBpone knto4esor
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$aKTop, BO3AENCTBYIOWMI HA AMHAMUKY poCCMiickoro — PUCYHOK 3.16 - 3kCopT cbipoit HedTv U ra30Boro KOHAEHCaTa Mo
3KCMOpTa, — OXWUAaeMoe B nepenektuse A0 2040 r. cywe-  HaMPasneHmam
W 3anagHoe
Hanpaenexne
I I BocToyHoe
KW, KOTOpbIE BbITECHSAIOT C MPOAYKTOBOrO pbiHKa EBpombl gy HanpaseHme

CTBEHHOE CHWXEHWE Crpoca Ha Xuakie Tonnusa (B TOM ggg”
yucne U HedtenpomoykTbl). Mpu 9TOM CHUXEHME cnpoca ]
He TONbKO Npou3BoauTenen 13 Poccuu, HO 1 HedTenepe- 50 CHr
pabaTtbiBatolme 3aBodbl CLUA. YcuneHue KOHKYPEHLIMK 0

300 -
MPONUCXOANT Ha (OHE POCTa NMPERNOXEHUS CPABHUTENBHO 250
AeLLeBbIX HEPTENPOAYKTOB CO CTOPOHbI PaCcTyLLEen 6amx- 200

HEBOCTOYHOI 11 a3naTcKol (MHOMACKOI) HedTenepepaboT- 150

OXWOAEeTCS W Ha PblHKaX He@TenpoaykToB cTpaH ATP. = HELE HELE
B nepBylo 04Yepeib POCCUMCKUM HedTenpoaykTam npu- g | 2 % 2 | g % 2
[16TCS KOHKYPUPOBATb CO CPABHUTESbHO ELLIEBbIMI (B TOM 2 2| 3 g 2|3 g
YyiCNe U 3@ CYET OTCYTCTBMA TPAHCMOPTHOrO nieya) npo- S S| 2 2 == 2
LyKTaMu, NpOM3BOAMMbIMUA HEMOCPELCTBEHHO B a3UaTCKUX < 2= 2=
cTpaHax. COBOKYMHbIM 3KCMOPT XUAKMX Yr1eBOLOPOAOB U3 2015 | 2020 2030 2040

Poccun [XKYB) (c yyeToM cbipoit HedTu, KOHAeHCATa U He-  Wcroumk: K3 PAH

JKenopt HedTeNpOOyKTOB 0XWMAAeT Peskoe COKPALLEHWE KakK W3-3a BblBOAA 13 3KCM/yaTauun HU3Koshdhek-

TUBHOW, He 06ECMEYEHHON BTOPUYHBIMI MPOLECCaMK NEePBUYHON NepepaboTki Ha GOHE PoCTa BHYTPEHHErO
CMpoca Ha XUOKWe TONAUBO, Tak 1 13-3a COKPALLEHUS A00bIMM Ha OHE HeraTBHbIX CUrHaNO0B BHELLHENO PbIHKA.

$TenpoayKTOB) N0 BCEM CLeHapuaM ByaeT CHUXaTbCs A0 PucyHok 3.17 - 3kcnopT HedTenpoayKTOB N0 HaNpaBNEHUAM ANg Tpex
280-345 MnH T K 2040 1. npotuB 420 MaH T B 2015 1. Mpu  cueHapues, COBOKYMHbIA akenopT XXYB 13 Paccun no Tpem clieHapuam
3TOM 3KCMNOPT Chipoit HedTn oo 2040 ropa ocTaetcs bonee
I[3bIFO,D,HbI]M 19 KOMNaHWiA, YeM SKCropT HeTenpoaykros l:g 1 [ igg
puc. 3.17). £
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B yCnoBusgIX Hanuuus CTO/b 3HAYUMbIX PUCKOB, HOPMUPY-
eMbIx XxoaoM HTTI, ans MMPOBOTO PbiHKA XMOKMX TOMMMWB,
yXe B KoHcepBaTMBHOM W WIHHOBALMOHHOM CLiEHapusX, a
Tem bonee B cleHapun JHepronepexoda, Poccuu, Kak of-
HOMY W3 K/YEBbIX MUPOBbIX MOCTABLUNKOB HE(TH W He-
dTenpoaykToB, HEOBXOAMMO TLLATENbHO NpopabaTbiBaTh
CBOK [0/r0CPOYHYK CTPATeruio pasBuUTUS HEQTSHON OT-
pacnu. QopManbHO BO BCeX CLEHapusx CTpaHa CoXpaHseT
CBOE BaXHeWLIee MeCT0 Ha HeDTIHOM PbIHKE W OCTaeTCs
BTOPbLIM B MUpe, nocne CaynoBckoi ApaBuu, SKCNOPTEPOM
Cblpoit HedTw, TpeTbuM B Mupe nocne CLUA v UHoum aKc-
MopTEpOM HEe(TENPOAYKTOB 1 TPETbeN Mo 06bemam [06bl-  AcTouHmk: MHIV PAH
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[MPOrHO3 PA3BUTWSA SHEPTETUKI MPA 1 POCCIN 2019

CTPYKTYPbl CMpOCa Ha pas/iMyHble HepTenpoayKToBble
rpynnbl KPUTUYECKM BaXHOW CTAHOBUTCS CYLLECTBEHHaS
afanTauus pOCCUACKOro nepepabaThiBakoLLero KOMNIeKca
KaK B 4aCTyW NOBbILLEHUS FNyBKUHbI NepepaboTKm 1 NOBbILLE-
HWS 06bEMOB BbIMYCKa MOTOPHbIX TOMMUB 60NEEe BbICOKNX
3KO/I0rMYECKNX CTaHAAPTOB, Tak M B YacTX COKPaLLeHWs
06beMOB HU3KO3(DPEKTUBHbIX NPOU3BOACTB, He obecne-
YEHHbIX BTOPUYHBIMK MPOLIECCAMU. BbICOKOCEPHUCTOE aAu-
3e/1bHOe TOMMWBO, Ma3yT M MONMYNPOAYKTbl, SBASHOLIMECS
npoayKumen nopobHbIX NpeanpuaTuin, NONPOCTY He HalayT
CrpoCca HU Ha MUPOBOM, HU Ha BHYTPEHHEM PbIHKE W NULLb
OTTECHAT BbICOKOLIBHHOE CbIPbe 0T KOMMIEKCHbIX TeXHOM0-
TMYHBIX NPOU3BOLCTB.

B pamkax aganTauum K U3MEHSIOLLECs MUPOBOI TOProBIe,
KOTOpasi BbIPasnTCs B CYLLIECTBEHHOM YCUNEHMM KOHKYPEH-

LMK 33 eBPONENcKiMx noTpedbutenei Ha hoHe nagaoLlero
B peruoHe cnpoca, B Poccun LenecoobpasHo yxe cenyac
06ecneynTb NPOM3BOACTBEHHDBIA HA3UC U HaYaTb rOTOBUTb
K PaCLUMPEHNI0 10BbIYHbIE MOLLHOCTI Ha BOCTOKE CTPaHbl
1 TPGHCMOPTHbIE CUCTEMbI OT TPAJMULIMOHHbBIX PErMOHOB A0-
Bblyy Ong 0becneyeHns B 4ONTOCPOYHOM NEPUOAE MaKCH-
ManbHO 3PPEKTUBHOTO 9KCMOPTa XMAKMX TOMANUB MO a3u-
aTCKOMY HanpaBNeHMIo.

Mpu 3TOM rNaBHas 3afaya B CKNaAblBAKLLMXCS YCNOBU-
aX — NoAfepXnBaTh KOHKYPEHTOCNOCOBHOCTb 0TPacaK no
3aTpaTaM, B TOM YnC/e 3a CYeT TeXHON0rMYecKoro passu-
THS, GUCKANbHOM NONUTUKM U OCBOBHNS «KOPOTKUX», C Bbl-
CTPbIM CPOKOM OKYNaeMoCTX, NPOEKTOB 1S NPUBNEYEHNs
YaCTHbIX N MHOCTPAHHbIX UHBECTULMIA.
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BHYTpeHHMI Cnpoc u 3KCnopT

2009 r. poccuiickas rasoas 0Tpacib nocne ycTom-

YMBOr0 POCTa CTONKHYNaCb C NajeHneM BCEX MoKa-

3aTenel NpoM3BOACTBA W 9KCMOPTa W ToNbKo K 2017
. CMOrNa BEPHYTbCS Ha MpPeXHWe ypoBHM A06blyK. Mocne
MHOrMX NeT HenpepbIBHOr0 pOCTa, Koraa [obbiMa caep-
XMBanacb 4acto MPOW3BOACTBEHHLIMU BO3MOXHOCTAMM,
BMepBble NPOU3BOANTENMN Fa3a CTONKHYIUCL CO CTarHupy-
tOLLLMM CNIPOCOM.

Jl0BO/IbHO HW3KME MPOrHO3HbIE TEMMbI POCTa POCCUMIACKOK
3KOHOMWKW NpeaonpefensioT U COepXaHHbld PoCT BHY-
TPEHHero cnpoca Ha ras Ha Becb nepwop Ao 2040 1. — Ha
22-24 % no cpaBHeHWto ¢ nokasatenamu 2018 1. Mpu 3ToM
NPUPOAHbIN ra3 ocTaetcyd Bcerna «BbibopoM N1» ang poc-
CUNCKON 3KOHOMMKM B YCMOBUSAX XECTKNX OHOMXETHbIX
OrPaHNYeHNA. INEKTPOCTAHLMN BO BCEX CLIEHApUsSX 0CTa-
HYTCA rnaBHbIM NoTpebutenem rasa (40-41%), noutn Bosoe
COKPATUTCS [0S ero pacxofa LeHTPaNbHbIMU KOTE/bHbI-
My, yBennuntcs (c 20 go 24-25 %) notpebnexne B NpoMblLL-
NIEHHOCTH, OCOBEHHO KakK XMMUYECKOr0 ChIpbs, 1 COXPaHNT-
C 40N pacxoaa Ha KOMMYHaNbHO-6bITOBbIE HYX[bI.

AHann3 nepcnekTUB PasBUTMS MMPOBOr0 ra3oBOr0 PbiHKa,
BbINO/IHEHHDI B Pa3fene 2, N0Ka3blBaeT, YT0 B 3HAUNTESb-
HOW Mepe OrpaHUYeHNs Ha BHELLHMX PbIHKaX COXPaHsTCs.
3KCnopT rasa, OCYLWECTBSEMbI HA OCHOBE MMEIOLLUXCS
A0Nr0CPOYHbIX KOHTPAKTOB U B pamMKax CNoTOBOW TOProB/u,
MOXET NO3BONNTb COXPaHWUTb 06bEMBI NOCTABOK U3 Poccun
Ha EBPONENCKMIA PbIHOK, O[HAKO, YUUTbIBAS FE0NOANTNYE-
CKYI0 CUTYaLMI0 U COEPXaHHbIM eBPONeNCKniA Ccnpoc, pac-
CYMTbIBATb Ha 3aMETHOE MOBbILLEHME 3KCMOPTHbIX 06bEMOB
B 3TOM HanpaBsneHun B nepuof no 2040 r. B KoHcepsaTtyBs-
HOM CLEHapuu He npuxoauTcs. B 3nepronepexone Heus-
BEXHO COoKpallleHne NOCTaBoOK W NuLlb B MIHHOBALIMOHHOM
CLEHapuu BO3MOXEH POCT 3KCNOpTa €BPONEACKUM NOTpe-
butenam.

MoTeHuUMan HapallMBaHus NOCTaBOK POCCUICKOro rasa B
CHI" Bo MHOrOM 6yaeT CB93aH C CuUTyaluel Ha YKpanuHe w
PELLEHNIMM N0 3HEepProobecneyeHnto CTpaHbl NOCNE OKOH-
YaHuMs CpoKa akcniyatauuy fencreyiowwmx A3C.

PucyHok 3.18 - Hanpasnexus 1Cnonb30BaHUs NPUPOAHOMO rasa Ha
BHYTPEHHEM 11 BHELLIHEM PbIHKaX, MIpA Ky6. M
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OCHOBHbIE BO3MOXHOCTW AN YBEAWYEHUS MOCTaBOK Ha
BHELLHKE PbIHKW 48 Poccuun 3aBUCST OT pOCTa 3KCMopTa B
ATP (Kutait, dnoHus, Pecnybnuka Kopes 1 ap.) n passutua
rnobanbHoi Toproeau CMIL OQHaKo CYLIECTBYET BbICOKas
HeonpeaeneHHoCTb OTHOCUTENbHO Aa/bHeNWnX nepenex-
TUB 3TUX HOBbIX PbIHKOB M KOHKYPEHTOCMOCOBHOCTM Ha HUX
POCCUICKOro rasa. B paccmatpuBaeMblii nepuop npeano-
NlaraeTcs pocT SKCNOopTa rasa B 3TOM HanpaBieH NoYTH B
H-6 pas, HO OH MIET C 0YeHb HA3KOW Ba3bl, M B aBCONMIOTHOM
BbIDaXEHUK, laxe B Hanbonee BbICOKOM VIHHOBALIMOHHOM
CcueHapuu, noctaBku B Asnto K 2040 T. He AOCTUTHYT U NoNo-
BMHbI OT COBPEMEHHbIX 06bEMOB 3KCnopTa B EBpony.

bonblune Hagexnapl CBS3bIBAOTCS C PasBUTUEM TMOKON W
apantueHoi CMNI-uHaycTpum B Poccuun, KOTOpast B 3aBu-
CUMOCTM OT CLEeHapust MOXET 0BecneynTb CyLLeCTBEHHOE
YBE/NYEHNE 3KCNopTa CXMXEHHOro rasa. OgHako, onsTb
Xe B abCOMOTHOM BbIPaXEHWM, Aaxe Npu peanusauuu
Hanbonee 6naronpusTHOrO CLEHApUs pocTa NPOW3BOM-
ctea CI, 06beMbl €ro 3KCnopTa no BCEM HaNpPaBNeHUIM K
2040 r. cocTaBaT 42 % 0T COBPEMEHHbIX 06bEMOB NOCTaBOK
B EBpony. TakiM 06pa3oM, EBPONEACKWIA PbIHOK CETEBOrO
rasa npogomkuT obecneynBatb 0KO0 52-55 % pOCCHUIACKO-
ro skcrnopta B 2040 .
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Jlobblua

nepcnexkTuee 00 2040 r. 4obblYa NPUPOAHOro W no-

nyTHOro rasa B Poccum yeenuuutcs Ha 18-30 % B

3aBMCUMOCTW OT CLEHapus. B npuHuMne, COCTosHNE
PECYPCHOIN 6a3bl U MACLUTabbl yXXe UMEKLLNXCS 3anacoB
NO3BONAIOT rasoBoit oTpaciu (B 0TaMyMe oT HedTaHOM)
HapacTUTb 006bIvy ropasao Bbille, YEM B Npeanaraembix
CLeHapusX, KOTOPble PaCcCYnTaHbl UCXOS M3 CNpOCa, a He
TO/bKO NPON3BOACTBEHHbIX BO3SMOXHOCTEN.

Ha ¢OHe CHMXeHWs Npou3BOACTBA B TPAAMLIMOHHbBIX ra-
30006bIBalOLLMX paiioHax (B nepsylo odyepenb — B Ha-
[bIM-TTyp-Tase) 0CHOBHOI NPUPOCT A06bluN ByaeT MaTH 3a
CYeT MecTopoxaeHnin nonyoctpoea dman, 06cko-Ta3oB-
ckow ybbl, a Takxe BoctoyHoi Cubupu v lanbHero Boc-
ToKa (puc. 3.19).

PucyHok 3.19 - HanpasneHus 1Cnosb30BaHus NPUPOAHOro rasa Ha
BHYTPEHHEM 11 BHELLIHEM PbIHKaX, MIpA Ky6. M
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B ycnoBusx TpaHcopMaLiv rnobanbHbix 3HepreTuyeckmx
PbIHKOB, Y4YMTbiBas 60/bLUYK PONb ra30BOM OTPacau Ang
Poccuitckoin Mepepalun, ONg Hee TakxXe HeobxoauMo
pa3pabaTbiBaTb CTPATErM0 afanTaluu K HOBbIM peanusm.
OOHMM M3 KMoYeBbiX (HaKTOPOB, CAEPXMBAOLLMX Pa3BU-
TUE 3KOHOMWKM, BnseTcq Head®heKTMBHOE NCNONb30Ba-
Hue rasa. bonbluune TpaTbl ra3a BbIHYXAaKT MATK B Bonee
CNOXHbIE 1 A0pOrue NpoekTbl A06bIYM, YTO BeAEeT K Heob-

X0OUMOCTKW pOCTa LeH peannsaun Ha BHYyTPEHHEM DbIHKE U1
CHWXEHWIO KOHKYPEHTOCNOCOBHOCTH Ha BHELLIHUX PbIHKAX.

LLInpokne BO3MOXHOCTM [06bIYN Ta3a NPu OrPaHUYEHHOM
CMpOCE MOTYT CTaTb CTUMY/IOM K 3aMELLEHMIO UM HA BHY-
TPEHHEM pbIHKe HedTEenpoayKToB, KOTOPble MOXHO pea-
NN30BbIBATb HA 3KCMOPT C 6H0/bLIEN MapXWUHANbHOCTHI.
Hapsoy c anekTpocTaHuMsMuM (3amellgHne MasyTa) no-
TeHLMan g 37010 ecTb B TPAHCMNOPTHOM CeKTope. Takxe
BO3MOXHa pa3paboTka HOBbIX KOMMAEKCHbIX PELUEHUI B
YaCTV 3HeproobecneyeHuns, NPeACTaBNAOLLNX MHTEPEC AN
notpebuTenen u KOHKYPEHTOCNOCOBHbIX HA MEXTOMIMBHOM
PbIHKE, TaKiMX KaK aBTOHOMHOE 3HEprocHabXeHue C uc-
no/b30BaHWEM ra3a N1 COBMECTHOW reHepaLmum anekTpo-
3Hepruy u Tenna. Npu 3TOM BO3MOXHbI KOMBUHMPOBAHHbIE
CxeMbl C noaknoyeHnem BIU3, uto bynet cnocobeTBoBaTh
poOCTY 3QMEKTUBHOCTH, HALLEXHOCTU U 3KONOTMYHOCTH. Ta-
KOr0 P03 TEXHUYECKMNE PELLEHNUS MOTYT NPUMEHATLCS KaK
BHYTPM CTPaHbI, TAK 1 Ha BHELLHWX PbIHKaX.

POCT KOHKYPEHLIMM Ha ra30BOM PbIHKE W MEXTO-
MJIMBHON KOHKYPEHLIMM B COBOKYMHOCTKU C HEO-
npeneneHHoCTbo CNpoca Ha OTAESIbHbIX PbIHKAX

npeponpenendrr  3HaduTesibHble  CLEHapHble
pacxoxaeHna B 4actu MPOrHO3MPYEMbIX 3KC-
MOPTHbIX BO3MOXHOCTEN.

POCT KOHKYPEHLMM Ha ras0BOM PblHKE W MEXTOMIUBHON
KOHKYPEHUMW B COBOKYMHOCTM C HEONPEAEeNeHHOCTbI0
CNpoca Ha OTAENbHbIX PblHKAaX NPeaonpeaenstT 3Haun-
TENbHbIE CLEHapHble PAaCXOXMEHUS B YacTU MPOrHO3MPY-
EMbIX 3KCMOPTHbIX BO3MOXHOCTEN. B 3TWX yCnoBugXx He-
06x0aMMa afanTaunoHHas CTpaTerus pasBuUTUS ra30BOM
0TPACNy C NO3TamnHbIM BBOAOM HOBbIX MOLLHOCTEN A06bIYN,
TPAHCMOPTA, XPAHEHNS C YYETOM 3aK/YEHUS KOHTPAKTOB
Ha nocTaBku W T. A. CTpaTerns A0MXHa NpeaycMaTpuBaTh
MOCTOSAHHBIA MOHUTOPUHI CUTYaLWUN N BO3MOXHOCTM TBKOM
KOPPEKTUPOBKM NnaHoB paboTbl. Mpu 310M, 6E3YCNOBHO,
HeobxoaMMa OnNTUMM3aLMs 3aTpaT N0 BCEM HanpaBAeHUsIM
C Le/bi0 NOBbILLIEHUS KOHKYPEHTHbIX BO3MOXHOCTEN, 0CO-
HEHHO B YCNOBKSX HEN36EXHOr0 Nepexoaa Ha bonee Cnox-
HYI0 pecypcHyto 6asy.
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BHYTpeHHMI Cnpoc u 3KCnopT

ronbHas oTpacnb Poccum, nofo6bHO ra3oBom, 0KasblBa-

eTCS KpalHe 3aBUCUMON OT BHELLIHEN KOHBIOHKTYPbI, W

OCHOBHbIM OrpaHWM4eHneM fanbHerLIero pocTa 9Bns-
€TCS UMEHHO EMKOCTb BHELLIHET0 PbIHKA U KOHKYPEHTOCMO-
COBHOCTb MO LIEHE, @ HE OrPaHMYEHNS MO 3anacaMm yris uim
Mo [06bIBAKOLLINM MOLLHOCTSM. BHYTPEHHMI CNpOC Ha TBep-
noe tonnneo cokpatutcs ¢ 2018 1. Ha 17 % B KoHcepBaTyuB-
HOM 1 VIHHOBALMOHHOM CLIEHapusx Ha GOHE MEeANeHHOro
POCTa 3KOHOMUKM M COXPaHEHMS OTHOCUTENbHO HU3KNX LieH
Ha ras. lpu 3Hepronepexofe C NoBbILLEHMEM LIEH Ha ras U
WHTEHCMKKALMeNn 3HeprocbepeXxXeHns CoKpalleHue BHY-
TPEHHero Cnpoca Ha yronb yckoputes 4o 22 %, B 0CHOBHOM
Ha anekTpocTaHumusx. Mpu 3TOM abCOMOTHbIA Pacxon yris
BO BCEX CLIeHapusX paankanbHo (B 4 pasa ot yposHs 2018 )
YMBHDBLUUTCS MNLLIb Ha KOMMYHANbHO-BbITOBbIE HYX/bI.

BaXHble M3MEHEHUS Ha MUPOBOM PbIHKE MPOUCXOAAT U Ha
CTOPOHe npenioxeHus. OCHOBHbIMK NuaepaMu No MUpo-
BOW [06blue Topryemoro yrng asnatorcs CLUA, MHaoHesus,
AscTpanus, HOAP, Konymbus n Poccws. Mpu 3TOM pap npo-
nssoauTeneit (B nepsyto oyepeab NHOOHE3NS) N0 pasHbIM
NpUYMHaM B AanbHerLleM ByoyT cokpallaTb CBOW 06beMbl
3KCMopTa, YTO OTKPbIBaET 419 POCCUM HOBbIE BO3MOXHOCTH
Ha 5-7 net (Konymbus Ha ropusoHTe 2030 . ucyepnaet oc-
HOBHbIE MECTOPOX/EHNS, a VIHO0HE3Ns BYNET BbIHYX/EHA
nepeHanpaBuTb YaCTb SKCMOPTHOO YIS Ha Y0BNETBOPE-
HUe BHYTPEHHero cnpoca). TakiM 06pasoM, Ha K/IoYeBbIX
pacTyLux pbiHkax: KOBA, MHaus, BanmxHnin BocTok, Abpuka
— peanbHas KOHKYPEHLMS Pa3BEpHETCS MexX 1y ABCTpanuel
1 Poccumeit. KntoyeBbiM GakTOpPoM YCrexa 3[ech CTaHOBUT-
CS NOAAEepXaHUe KOHKYPEHTOCNOCOBHOCTM POCCUIACKOro

YronbHag otpacnb Poccum Kpa17|He 3aBMCHMa OT BHELLHEN KOHBKOHKTYPbI, OCHOBHbIM OrpaHN4eHUEM LanbHew-
LLIeroc poCra 4BNgeTcqd eMKoCTb BHELUHEro pPblHKa U KOHKYDBHTOCI’IOCOﬁHOCTb no LieHe. B 3aBucumocTu ot rno-

banbHbIx cLeHapues, B nepcnekTuse [0 2040 r. BO3MOXeEH Kak poCT 3Kcnoprta B cTpaHbl ATP. banxHero Boctoka
N ADPYKK, TaK 1 COKPALLIEHME SKCMOPTa YIS HE TONbKO Ha EBPOMENCKOM, HO U B @3aTCKOM HarpaB/eHuu.

BmecTe ¢ [ieBanbBalMelt 1 NoAAEepXaHNeM HU3KOro Kypca
pybns 310 genaet aKCMOPT OCHOBHLIM [paiiBEpPOM Pa3Bu-
NS YrONbHOIA npoMbinesHocT (puc. 3.20). Mpoueccsi,
NPOUCX0AALLME Ha MAPOBOM YTOMbHOM PbIHKE, B YaCTHOCTH
KnuMaTyeckas moinuTUKa MHOrux cTpaH (0cobeHHo EC u
KuTas), c030al0T BbICOKYH0 HEOMpefeneHHoCTb AN 3TOil
oTpacnu B Poccun. B KoHcepBaTMBHOM CLeHapuu pocT
CMpoca Ha Yrofb 0XuaaeTcsd 3a cyet cTpaH ATP (B nepsyto
oyepenb MHamm u ctpaH H0ro-BocTouHoM Asum, rae yenu-
YUTCH NOTPEBHOCTb B BbICOKOKAYECTBEHHbIX YrNgX), @ Tak-
Xe CTpaH bnvxHero BocToka 1 AGpuku, B TO BPEMS KaK B
Kutae v passutbix ctpaHax Asuu (AnowHus, H0xHas Kopes)
cnpoc, ckopee, ByaeT CTarHMpoBaTh, a eBpONenckoe Ha-
npaBneHue byaeT NOCTeNeHHO COKPaLLAThCs B pesynbrare
CHWXEHUS KaK Cnpoca, Tak u noTpebHocTM B uMnopTe. B
CueHapusix MHHOBALIMOHHOM W OCOBEHHO 3HEpronepexofa
COKpaLLeHNEe BHYTPEHHErO CNPOCa CONPOBOXAAETCS CHY-
XEHWEM 3KCMOopTa YINs HE TONbKO Ha EBPONENCKOM, HO U B
a3naTcKoM Hanpasnenuu (puc. 3.20).

PucyHok 3.20- HanpasneHus 1Cronb30BaHis Y Ha BHYTPEHHEM U
BHELLHEM PbIHKAX, MIH T H. 3.
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yrnq. B cueHapuu Hepronepexoaa HemsGexHo cokpatlie-
H1e 06beMOB 3KCMOpPTa BCEMM NOCTaBLNKAMY.

KOHKYPEHTOCMOCOBHOCTb POCCUICKOrD YIS HAa BHELLUHNX
PbIHKAX YXYOLWAeT 3HAYMTeNbHas YOANeHHOCTb MOCTaB-

LLIMKOB YrNs OT MOPCKMX NOPTOB NpK 60NbLLION AANbHOCTH
nepeBO3Ky yrnen no xenesHon gopore. B 2015-2018 rr. ge-
BanbBaLus pybns pesko nosbicuna 3GHEKTUBHOCTb 1 Npu-
BNEKATENbHOCTb SKCMOPTHbIX NOCTABOK, OAHAKO Ha A0Ar0-
CPOYHYI0 NMEPCNeKTUBY 3TOr0 3G dEeKTa HEA0CTaTOUHO.
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JlobbIva

nTore TpaHchopMaLnil BHYTPEHHEr0 U BHELLHUX PblH-

KOB [106bl4a Yrns B POCCUN CMOXET YCTONYNBO pacTu

(a 16 % K 2040 1) B KoHCEpBATMBHOM CLiEHapuu, a B
HHOBaALMOHHOM CleHapun cokpatutcst nocne 2020 T. Ha
10 %, a npn 3Hepronepexone — Ha 30 %. B 6onbluen mepe
CoKpalleHue A06bluu NPUAETCS Ha 3HepreTnyeckue yrim,
a TeppuTopuanbHO NOYTW BCE — Ha BacceitHbl Cubupn 1
JlanbHero BocToka. OCHOBHbIM BacceiHoM CTpaHbl 0CTa-
HeTca KysHeukuii npu pocTe A06blYN KaHCKO-aYMHCKMX,
UPKYTCKIX W [1aNbHEBOCTOYHbIX yrneit (puc. 3.21).

PucyHok 3.21- CLieHapHbIi NPOrHO3 106bI4M YIS N0 PErOHaM
bacceiHam, MIH T
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YUuTbiBAsA BbICOKME PUCKM TpaHCHOPMALUA  BHELLHUX
PbIHKOB, 19 POCCUIACKON YroNbHOM OTPaCAX BaXHO Npo-
BOANTb 04YeHb B3BELUEHHYID MOSMTUKY WHBECTMPOBAHUA B
pacLUMpeHe MOLLHOCTE N0 J0bblYe U TPAHCNOPTUPOBKE
NpoayKuuu. Ha a3naTckoM HanpaBNeHWW OCHOBAHMEM AN
PACLUMPEHNS MOLLLHOCTEA [AO0MXHbI ObiTb AOArOCPOYHbIE
KOHTPaKTbl, NpK 3TOM Lieneco0bpasHo NMPUBNEYEHWNE WH-
BECTMLMIA B NPOEKTbI CO CTOPOHbI CTPaH-NOTpebutensii 1
CO3[aHNe COBMECTHbIX MPEAnpUATAN Ha OnpeaeneHHbIX
aTanax Lenoyek NocTaBOK, YTO MO3BOAMT 06ECNEYUTb MX
3aMHTEPECOBAHHOCTb B CTabUNBbHOCTY NPOW3BOACTBA M MO-
CTaBOK W CHU3UTb COBCTBEHHbIE pUCKM. Tpn 3TOM HEobXxo-
OMMO MOBbILLEHME 3PMEKTUBHOCTN ANS CHUXEHWUS 3aTpaT
B [JOCTATOYHO XECTKIX (B TOM YUC/E LIEHOBbIX) PbIHOYHbIX
YCNOBUSIX.
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Bbibpocei CO,

Poccuu TpaanLMOHHO HEOAHO3HAYHO BOCNPUHUMAET-

cq npobnema U3MEHeHUs Knumata U CTUMynnpyemas

10 NoNNTHKa aekapboHusaun. OpHako, yunTbisas oT-
HOCUTE/NbHO HM3KWE MOKas3aTen 3KOHOMMYECKOro pocTa,
COXpaHeHWe 3MUCCUM MapHUKOBbLIX ra3oB Ha YpoBHe 75 %
0T nokasatenei 1990 r. He TpeByeT OrpoOMHbIX yCunuii (puc.
3.22): 0o KoHua 2030-x ronos B Poccuu B no6oM cyyae 6y-
[eT Hab/oaaTbCs MeAIEHHBIA POCT BbIBPOCOB NAaPHUKOBbIX
rasoB OT CXUraHus nckonaemoro Tonnuea. K 2040 r. 0bbem
BbIBPOCOB MEX[Y CLIEHAPUAMM pa3nnyaeTcsa yxe Ha 10 %, 1
370 AaXe C y4eToM 60/1ee NHTEHCMBHOTO Pas3BUTUS 3KOHO-
MWK B CLIEHapuK JHepronepexoaa, rae noBbILeHne sHep-
FeTMYeckon sPPeKTUBHOCTI 3KOHOMUKK U YBENUYEHWE B
3HepronoTpebneHun [0AM HWUSKOYINEPOHbIX 3HEprope-
cypcoB ¢ 10 % B8 2015 1. 0o 19 % 8 2040 r. oTkpbIBatOT Poc-
CWW BO3MOXHOCTb BbIATI HAa CPEAHEMUPOBLIE TEMMbI POCTA
3KOHOMWKW, OCTaBAsS NPK 3TOM B paCCMaTPUBAEMbINA NEpU-
0[, pa3Mepbl BbIBPOCOB NapHUKOBbLIX ra3oB He bonee 75 %
0T ypoBHs 1990 r. Ho aoporoi 3aeMHbIi KanuTan, AeLleBble
COBCTBEHHbIE PECYPChHI TONAMBA M rOpasao bonee HU3KME
(oTHOCUTENbHO PasBUTBIX CTpaH) AOXOAbl HACeneHus Bce
PABHO OObEKTMBHO TOPMO3AT MPUMEHEHWe B CTPaHe ne-
penosbix (1 6onee goporux) TexHONOrMit NPOU3BOACTBA U
MCNONb30BaHNE 3HEePreTUYecKnX pecypcos, HeOBXOAUMbIX
Onsg 6onee rnybokoro COBEPLUEHCTBOBAHWS CTPYKTYPbI
3HepronoTpebneHus.

PucyHok 3.22- [lnHamnka 1 CTpyKTypa BbIGPOCOB OCHOBHbIX MAPHNKO-
BbIX ra30B [ind Tpex cleHapnes, MaH T CO, akB.
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BnugHue TIK Ha 3KOHOMUKY CTPaHbI

nocnegnue roapl T3K obecneymsan 20-23 % BB,

25-26 % NoCTyNNEeHNA B KOHCONMANPOBAHHbIN B0AXET

CTpaHbl 1 55-60 % BaNtOTHOI BbIPYYKM OT 3KCNOPTA.
Kak Mbl nucanu BO BCEX NPEMbIAYLLIMX BbiMyCKax «[1porHo-
3a», NOA B/USIHNEM W3MEHEHUS KOHBIOHKTYPbI MUPOBbLIX
3HEPreTMYeckmnx pbiHKoB ponb T3K B 3KOHOMMKE Poccum
NPOAOMXMT CHUXATbCH C Makcumyma 2012-2013 rr. TpaHc-
hopMaLns MUPOBBIX S3HEPreTUYECKMX PBIHKOB MO BNUSHN-
€M TEXHONOMMYEeCKOro NPorpecca B SHEPreTuke cnocobHa
CYLLIECTBEHHO YCUUTb 3TY TEHAEHLMNK.

Pa3smepbl npou3BeaeHHoi TIK [06aBNEHHON CTOMMOCTH
yBenuyatcs k 2040 1. Ha 40 % no KoHcepBaTUBHOMY CLigHa-
U0 1 BABOE MeHblUE — B CLieHapui 3Hepronepexoaa (puc.
3.23), a ee nong B BBI cTpaHbl yMeHbLnTes A0 17 nlk4 %. 310
3HAMEHYeT MpeKpalleHue Npu JHepronepexofe [OMUHM-
poBaHusg T3K B 3KOHOMUKE CTpaHbl M3-3a NOYTW ABOMHOIO
yckopeHus pocta BB Poccum npu 6onee 6bICTPOM, yeM B
APYTX CLUEHAPWSX, CHUXEHWN Pa3MepoB 3KCMOPTHOW Bbl-
pyyYKi poceuinckoro T3K npu MHTeHCMdUKaL MM TEXHONOr M-
YecKoro Nporpecca B MMPOBO SHEPTETHKE.

PucyHok 3.23- [InHamnka 1 CTPYKTypa BbIBPOCOB OCHOBHbIX Map-
HIKOBbIX ra30B ANd Tpex clieHapues, MiH T CO, 3kB.
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flog BIUSHMEM U3MEHEHUS KOHBIOHKTYPbI MUPOBbIX SHEPrETUYECKMX PbIHKOB Ponib T3K B 3KOHOMUKE Poccuw

NPOLOMXNT CHMXaTbes ¢ 20-23 % 10 14-17 %.

[lons HedTaHoM oTpacnu B BB, nponsseneHHoM T3K,
yMeHbwuTCs ¢ 74 % B 2015 1. 00 61 % K KOHLY nepuoaa no
KoHcepBaTMBHOMY CLeHapuio 1 10 47 % npu 3Hepronepe-
xofe. 3T0 NafieHNe KOMMNEHCUPYETCS POCTOM [10/1 ra30Boi
0TPac/M COOTBETCTBEHHO B 2 M 2,5 pa3a C NOBbILLEHWEM NPY
JHepronepexofe Ao 51 % B KOHLE nepuofa.

Hapsay ¢ npsiMbIM BKN1af10M B pa3BuTHE 3KOHOMWKK Poccuu
3HepreTuKa OKasblBaeT Ha Hee 60/bLIOE ONOCPEJ0BAHHOE
B/IMSIHWE, B OCHOBHOM Yepes ANHAMUKY LIEH Ha TOMINBO U
3Heprvio AN notpeduteneit (a aTo BCE HALMOHAIbHOE XO-
391ICTBO) 1 Yepes pasMepbl KanuTasbHbIX BIOXEH!I B Npo-
W3BO/CTBO M UCMNONIb30BAHWE 3HEPTreTUYECKMX PECYPCOB.

CLieHapHble pasnnunsg AWHAMUKK BHELLHWX W BHYTPEHHUX
LleH Ha TonnBo HenocpeacTBeHHO y4YTeHbl B pacyeTax pas-

MepoB Bknafa T3K B BBM cTpaHbl (puc. 3.23). Bauguue xe
X Ha OCTasbHYI0 3KOHOMUKY OMPefeneHo pacyetaMmi Ha
MEXO0TPAC/eBOil MHOTOAreHTCKON MO PasBUTUS 3KO-
HOMUKK Poccun®,

0cobbIit MHTEpeC NPeAcTaBNAT MaKPOIKOHOMUYECKME NO-
CneacTsug cLeHapus Hepronepexoaa (c agantauueit). Ero
peann3aumnsg Hapsay C YOeLleBneHueM kanutana tpebyer
Ha 50-60 % nosbicuTb K 2030 r. BHYTPEHHWE LIEHbI Ha NpK-
POMHbIN Ta3 C AaNbHENALIUM WX CNEe0BaHNEM 33 YMEPEH-
HbIM POCTOM LiEH BHELUHUX PbIHKOB. TlepBbiM CNeACTBUEM
3TOr0 BMANTCS NEpeKnafblBaHne NoTPebUTeNIMnN SHeprum
Y4acTi (3aBUCHUT OT YPOBHS KOHKYPEHLMI Ha COOTBETCTBYI0-

38 Manaxos B. A. HecbiTbIx K. B. BO3MOXHble MaKpO3KOHOMUYECKIME NOCNEACTBUS UHTEH-
cudukaum HTM B aHepreTuke Mupa u Pocciu // Ponb Hay4HO-TeXHUYECKOro Nporpecca B
pas3BuTUM 3HePreTukn Poccun — M. : UIH3W PAH, 2019. ISBN 978-5-91438-030-1.
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LLIMX PbIHKAX) YA0POXaHUS rasa B LieHbl CBOEN NPOAYKLNK,
W 3TO 3aMefnuT pocT 06beMoB NpousseaeHHoro BBIT no
0CTaNbHbIM BUAM SKOHOMUYECKOIA AeSTeNbHOCTH (N0 pac-
yeram®, Ha 24-25 % 3a nepuop). BMecTe ¢ TeM pocT LieH Ha
ras CTUMynMpyeT aHeprocbepexexune BO Bcex chepax 3Ko-
HOMMWKM, YTO NOTPebyeT pocTa KannuTanoBOXeH!A B 3Hep-
reTMYecKoe X0391CTBO noTpebuteneit B 2,8 pasa no Kok-
CepBaTUBHOMY ClLieHapuio 1 10 9 pa3 npu JHepronepexoae
(puc. 3.24). NMocnepHne B 2,4 pasa 6osblle NPAMbIX Kanu-
TanoBNOXeHuit B passutue TIK u, rnaBHoe, ByoyT pbIHOYHO
3(OOEKTVUBHDI NPK MOBbILLEHHbIX LiEeHaX rasa W YMeHbLUEeH-
HOM MPOLIEHTE Ha 3aeMHbl KanuTan. Te Xe pacyeTbl Mno-
Kasanu, Y10 3akasbl M0 3TUM KanuTaNoBNOXEHUSM B CBOIO
oyepenb B 1.4 pasa yBenuyaT npon3seaeHHbIn BBl BO Bcex
cdepax 1eqaTenbHoCTH, 06eCNeYnBatoLLNX MOLEPHM3ALNIO
3HEepreTMYecKoro X03anMcTea noTpedbutenen: MalluHO- K
NpnbopPOCTPOBHNN, NPOM3BOLACTBE HOBbIX KOHCTPYKLMOH-
HbIX U CTPOMUTENbHbBIX MaTepuanos, CUCTEMAX YNPaBNeHuUs 1
KOHTPONS, B CE/IbCKOM 1 KOMMYHaNbHOM X03s1icTBe 1 ap. C
YYETOM YMEHbLLIEHWS PaCXOA0B SHEPrun STUMK NPOM3BO[-
cTBaMu npupocT BBIT B cueHapu 3Hepronepexoda noyty
BTPOE NPEBbICUT NOTEPKM SKOHOMMKM OT MOBbILLEHNS LIEH Ha
TOMN/MBO.

Jl0BONIbHO 3aMETHbIE Pa3Nnyus NONMyYalTCs Mexay CLeHa-
PUAMK 1 N0 pa3Mepam KanenoxeHuit B passutue T3IK. Ye-
NIOXXHEHNE FOPHO-Te0N0rMYECKMX 1 TPAHCTOPTHBIX YCNOBNNA
L06blYn TONNMKMBA U BbICOKAs KanMTanoeMKoCTb PacTyLien
HW3KOYrNepoaHoi 3HepreTukn ysenuyat Ha 70 % obbe-
Mbl KanuTanbHblX BnoxeHnin B T3K no KoHcepBaTMBHOMY
cueHaputo. CokpallieHue xe npu JHepronepexofe nocne
2020 r. pa3amMepoB NPOM3BOACTBA NEPBMYHOM 3HEPTUM MO-
TpebyeT BABOE MEHbLLEro NpupocTa 06beMa UHBECTULMN B
passutve otpacneit T3K (puc. 3.24).

B KoHCepBaTUBHOM CLiEHapWUW Npu pocTe [0NN HedTIHON
oTpacnu B 06Lmx uHBecTuLmax T3K (51 % B nepsoe u 55 %
B NOC/eAHee NATUNeTUE) MSMEHUTCSH COOTHOLLEHUE Mex.ay
ra3oBoil 0TPAC/bIO (10n9 yMeHbLIUTC ¢ 34 10 20 %) v anek-
TPO3HepreTUKon — ee Bec B HBecTuLMsax T3K Bo3pacTeT ¢
12 no 20 %. B 3Hepronepexofe 371 NPOLECChl YCKOPSATCS:
L0NS KanuTanoBlOXeHU B 3NEKTPO- U TENNOSHEPreTuKky

39 Manaxos B. A. HecbITbix K. B. BO3MOXHble MakpO3KOHOMUYECKME NOCAEACTBUS UHTEH-
cudukam HTM B aHepreTuke Mupa v Poccin // Ponb HayuHO-TeXHUYECKOT0 Nporpecca 8
pa3suTumM 3HepreTukn Poccun — M. : UIH3W PAH, 2019. ISBN 978-5-91438-030-1.

yBennuutcsa A0 29 % npu yMeHbLIEeHWW OONN He TONbKO ra-
3080M (€ 350 29 %), HO 1 HedTaHol (c 50 00 41%) oTpacnei.
MPUYMHON CTAHET KaK YCKOPEHHbIA POCT MOLLIHOCTH 3Nek-
TporeHepauuu, Tak 1 U3MEHeHNe ee CTPYKTYPbI — 3N1EKTPO-
CTaHUMM Ha OpraHW4yeckoM TOMNMBE 3aMeLlatoTcs bonee
KanuTanoemKoi HU3KOYrnepoaHO SHEPreTUKON.

CHUXEHNe 9HeproeMKoCTH — KIYeBoi dakTop
afanTauum Poccuu K TpaHchopMaLu MUPOBOiA
3HEepreTMku. Peanusauys SKOHOMUYECKM OnpaB-

[aHHbIX B ycnosusx Poccun Mep WHTEHCUGU-
KauuyM 3HeprocOepexeHnss nosBoiuT C YYeToM
MYNBTUNNUKATUBHBIX 3PQEKTOB yBennuntb BBl
cTpaHbl Ha 30 % K 2040 T.

PucyHok 3.24 - [InHaM1Ka KanuTanbHbIX BIOXEHUI B SHEpreTuye-
CKWe QTpacnv 1 pocT 3Heprocbepexenns B Poccuy,
mnpa gonn. CLUA 2016 T.
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Tabnuua 3.2 - TIK B MaKp0o3KOHOMUYECKIX NokasaTtensx Poccui, %

2015 2020 2025 2030 2035 2040

E & g/ E & & E & g/ E & g & & 8

=3 3 5 o 3 5 @ 3 15 S 3 5 @ 3 5

g 8 §, 8 & 5,8 & g/ 8 &8 §| 8 &8 3§

& £ & & £ & & £ &| & £ 5| & £ &
Bknan B npon3seneHHbIit BB, Mapa ponn™ 2955 | 3068 2921 2921 | 4066 3754 354 | 4178 3667 3667 | 4451 376 376 429 3493 3493
Toxe, %k 2015T. 100,0 | 1038 98,8 98,8 1376 1270 1210 W4 124 1241 150,6 1257 1257 139,7 182 182
[Jlons T3K B BBI cTpaHbl, % 22,7 22,0 210 209 214 197 189 202 177 159 197 165 137 16,9 143 1.0
Toxe, % K2015T. 100,0 970 923 919 941 86,9 834 888 78,0 69,9 870 127 60,6 745 631 48,6

Bknan B KOHCONMAMPOBAHHbIA bromXeT, Mapa gonn™  152,2 | 486 454 454 511 434 434 522 448 448 55,6 454 4o 4 519 57 n7

Toxe, %k 2015T. 1000 | 319 298 298 | 336 286 286 | 343 295 295 | 35 298 298 341 214 214
[Jlons T3K B bronxere, % 264 | 350 301 299 274 274 263 24,7 247 222 24,0 24, 200 | 200 200 154
Toxe, %k 2015T. 1000 | 1325 139  M34 | 1037 1038 996 | 936 937 84,0 911 912 759 756 57 583

MynbTunnukatusHble apdektbl HTT B aHepreTuke

2015 2020 2025 2030 2035 2040
WHBECTMUMM B OCHOBHOI kanuTan T3K, Mapa ponn™ 675 684 694 694 671 66,7 66,7 89,0 76,7 76,7 109,7 848 848 15,2 918 918

To xe %, k 2015 T. 1000 | 1012 1027 1027 | 994 987 987 | 1318 M35 M35 | 1624 1256 1256 | 1706 1359 1359
[lons T3K B MHBECTULMSX CTPaHDI, % 244 231 234 234 222 221 22 289 249 249 350 2711 211 36,2 288 288
Toxe % Kk2015T. 1000 | 945 96,0 96,0 910 904 904 | M85 1021 1021 | 436 M) mi %84 M2 M82

3HeproahGeKTUBHOCTb SKOHOMMKM, TiC. 40AN / Ty.T. 4] 42 42 42 44 b4 46 47 47 52 50 50 6,0 53 54 6,9

Toxe, % Kk2015T. 1000 | 1036 1038 1041 | 1087 1091 M33 | M50 156 1280 | 1220 1231 1463 | 1303 1319 1689
WHBECTMLMM B 3HEprocbepexeHue, Mapa fonn™ 240 402 455 515 625 613 106,5 818 838 1881 936 980 2403 | 108 15,1 2999
Toxe, %Kk 2015T. 1000 | 1674 1896 2147 | 2606 2553 4436 | 3410 3492 7836 | 3900 4085 10014 | 4615 4795 12497

WcToyHuk: MH3N PAH

PA3[IEN 3. CLEEHAPHbI NPOTHO3 PA3BITIAS 3HEPTETIKM POCCUAN 163



SAKJTOYEHUE

EXHO/OrNYecKnid Nepexo/ MMPOBOK SHEPreTUKM OT A0-

MWHWPOBAHMS OPraHMYeckoro TOMAWBa K HU3KOYyrne-

POMHbIM 3HEPropecypcam rposuTt POCCUM YMEHbLLIEHK-
eM (0THOCUTeNbHO CROXMBLUMXCA TeHAeHUMI) K 2040 T. Ha
16 % pasMepOoB 3KCMOpTa TOMNAMBA U Ha 8 % — NPOM3BOACTBA
NepBMYHOIM 3HEPruK. B Lienom 3a nepuop 310 cnocobHo co-
KpaTWTb Ha YETBEPTb BEMNYNHY [0BABNEHHOW CTOMMOCTM
B caMoM T3K v eule Ha 2-3 % — B 06€CMEYNBAIOLLNX NPO-
W3BOACTBAX WN3-3@ YMEHbLUEHUS KanuTanoBnOXeHUi B ero
pa3BuTKe. B pesynsrate cpeoHuin poct BBI1 B cTpaHe 3a-
mepnutes B 2016-40 rr. ¢ 17 % (KoHcepBaTuBHbIN cLeHapuil)
0009 % Brog.

HecoBEpLUEHCTBO B CTPaHe MHCTUTYLMOHANbHOM Cpefbl
W BbICOKAs CTOMMOCTb 3aEMHOT0 Kanutana CoepXuBatT
WHBECTULUMM B 3KOHOMWKY 4 BMECTe C 3aMOpaXWBaHWEM
LieH Ha NpupoaHblii ras (cnenoBaTenbHo, U sHepreTude-
CKWIA yronb) (GakKTuyeckn GNoKUPYIOT TEXHONOrMYecKuil
nporpecc B paboTaloLLlelt Ha BHYTPEHHMIA PbIHOK YacTy
aHepreTuku Poccun. CleHapHbIMM pacyeTaMu MoKasaHo,
YTO MPU CTOMMOCTW 3aEMHOr0 Kanutana Huxe 9 % B rof
W NOYTW [BYKPATHOM MOBbILLIEHMM BHYTPEHHWX LIEH Ha ra3
(tabn. 2.12) sKoHOMUYeCKM onpaBaaH pocT K 2040 r. B 2,7
pasa pa3MepoB TEXHOMOrMYeckoro*® 1 mpomyKToOBOro
3HeprocbepexeHns. A OCTUraemMoe Npu 3TOM CHUXEHWE
MPOMEXYTOYHOr0 NOTPEBNEHNS C N3BBITKOM KOMMNEHCUPYET
HeraT/BHble NMOCNEACTBUS MOBbILLEHUS BHYTPEHHUX LIEH Ha
TOM/IMBO W SHEPTUIO.

CBepx TOro, KanutanbHble BNOXEHNS B 3Heprocbepexexne
NATUKPATHO NPEBbICAT cokpalleHne nHeecTuumii B T3K no
IHHOBALIMOHHOMY CLEHapui0 OTHOCKUTENbHO KoHCepBaTuB-
Horo. HeobxoaMMOCTb MaTepuanbHOr0 HanonHEHUS 3TUX
BNOXEHMI YCKOPUT C cepeanHbl 2020-x rr. pasBuTue npo-
13BO/CTB, MOJEPHN3NUPYIOLLIMX SHEPTeTUYECKOe X039NCTBO
noTpeduTenen, 1 Ha 41 % yBENNUMT 3a NEPUOL, BENUYMHY WX
006aBNEHHON CTOMMOCTM!.

COBOKYMHOCTb  PAcCMOTPEHHbIX ~ (AKTOPOB  MO3BOAUT
yckopuTb poct BBIT Poccun oo 25-2,8 % B 20-e IT. 1 10

13 Ho He Hago paccynTbIBaTh, YTO 3TO BYAYT NyULLME MUPOBbIE TEXHONOT UK.

3 % nocne 2030 r., NpUTOM YTO B KAYecTBe MPeAnochii-
KW rnobasnbHbIX CLEHAPWEB MPUHATO 3aMeffieHne TeMm-
noB pocta MupoBoro BB ¢ 29 % B 2025-30-e rr. 10 2,3 %
B 2035-40-e rT.

TeM He MeHee NPeAcTodLLas YeTBepTb Beka byaer Henpo-
CTOW 119 POCCUICKON 3KOHOMUKI M 3HepreTuku. Cepbes-
Hble M3MEHEHUS KOHBHHKTYPbI BHELLHMX PbIHKOB B COYE-
TaHUM C HaKOMMBLUWMMWCA NpobnemMami camoi pOCCUINCKON
3KOHOMWKM B LIeNoM 1 T3K B YaCTHOCTY CTaBAT POCCUICK NI
3HEPreTMYyeckuii CeKTop B AOCTATOUHO XECTKME YCNOBUS.
MoTpebyetcss MHTEHCMBHO peLiaTb 3ad4adyn MoBbILLEHNS
3HepreTnyeckon 3OEKTUBHOCTM HALMOHANbHON 3KOHO-
MUKW, AMBEPCUDUKALIMM CTPYKTYPbI N 9KOHOMUYECKOM A0-
CTYMHOCTU 3HEProcHabxeHns noTpebuTenei, yMeHbLLEeH!S
3aTPaTHOCTU TOM/MBHO-3HEPreTUYECKMX 0Tpacnei u npo-
eKTOB, PaLMOHANbHOr0 NMPUPOAONONb30BAHUS W 3aLLNTDI
OKpYXatoLLel cpefpbl.







[TPUNOXERNE T 1 2

[ VSMEHEHWE YACNTEHHOCTW W CTPYKTYPbI HACEJTEHNA MPA T10 PETVIOHAM B 2015-2040 T
2. [IMHAMUKA BBM MO PETVIOHAM 11 KPYNHEWLLIWUM CTPAHAM MUPA MO CLIEHAPUSM



Tabnuua N1.1 - I3MeHeHne YMCNEHHOCTM 1 CTPYKTYPbI Hacenexus Mupa no pernoxam B 2015-2040 rr

YucneHHocTb Hace- CpenHeronoBoit
] POCT YHCAEHHOCTH YpoBeHb [Jlons Tpypocnoco6Horo
MITH Yen. HaConenIs®] ypbaHusauuu, % Hacenexus, %
2015 2040 2015-2040 2015 2040 2015 2040
CeBepHas AMepuka 482 B8 0,71 81 87 66 62
CLUA 320 374 063 82 87 66 61
t0xHas u LlentpanbHag Amepuka 506 539 0,68 80 86 67 66
Bbpasunus 206 232 047 86 91 70 66
Espona 618 636 012 Th 81 66 59
EC-28 508 510 0,02 75 82 65 58
CHT 290 303 018 66 Il 68 63
Poccwg 146 146 0,00 T4 79 70 64
PasButble cTpaHbl A3un 207 204 -0,06 88 90 65 56
AnoHus 128 115 -042 91 94 61 H4
PasBuBatowmecs ctpaHbl Asus 3846 4460 059 44 59 68 66
Kutait 1405 1426 0,06 56 71 13 62
VHang 1309 1605 082 33 46 66 68
BnnxHuit Boctok 242 342 14 7 79 66 68
Adpuka 1194 2100 228 Y o4 99 61
Mup 7386 9221 089 54 64 66 64

Wcrounmnk: 00H World Population Prospects, pepakuus 2017 r., World Urbanization Prospects: pepakuus 2018 .
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Tabnuua N2.1 - InHamuka BBl no pernoHaM v KpynHenLLInM cTpaHaMm Myupa o CLeHapnsm

BBI (NNC), Tpnu gonn. 2016

Temnbl pocta BB, %

KoHcepBaTUBHbIi KoHcepBaTHBHbIi
2015 2020 2025 2030 2035 2040 1990-2015 2015-2040

CesepHas AMepuka 223 24,7 212 30,2 33,1 36,1 25 19
CLUA 184 204 225 250 215 30,0 24 20
H0xHas u LieHtpanbHas AMepuka 13 16 85 94 103 13 32 18
bpasunug %% H& 3.6 38 41 43 2,1 1"
Espona 2217 247 26,6 28,6 304 32 2,0 14
EC-28 19,6 213 228 242 256 269 18 13
CHIr 54 58 6,5 72 80 87 - 19
Poccus 38 41 45 48 53 57 06 16
PasButble cTpaHbl Asum 84 90 96 10,2 10,7 nz 19 12
AnoHus 52 54 Gl 56 57 58 10 05
PasBuBatowmecs ctpaHbl Asuu 388 50,3 64,0 184 934 108,6 13 42
Kurai 20,0 26,2 3211 389 446 495 99 37
NHong 8,1 111 153 201 257 318 6,6 56
BnavxHuin Boctok 57 6,5 13 83 94 105 42 24
Adpuka 59 6.8 80 95 n3 134 38 33
Mup 16,4 1354 157,8 1818 206,7 2317 38 28
03cp 531 58,0 63,0 684 738 79,0 22 16
He-03CP 633 T4 947 134 1329 152,8 6,1 36

WcTounnk: O0H World Population Prospects, peaakuug 2017 r., World Urbanization Prospects: pepakuus 2018 T.

[MPUNOXEHWE 2
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[TPUNTOXEHWUE 3

JHEPTETUYECKWE BANTAHCHI



MUD

Pucynok 3.1 - MotpebneHye nepeudYHO 3Heprii o BiaaM TONMB W ero CTPYKTYpa Mo CLeHapnsM B Mupe

MMH T H. 3.
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G 000

5000 - g ' '
|:| |

2|2 | 8 3|3 | ¢
3 = | &8 z ]
= | 2|8 22| 8
2 §|¢ g | E | E .
s | £| 2 g | 2| 2 AN
s el g
25 2030 Fa I ] b= -
HHunﬁﬁﬁnﬂuuﬁ Jxepronepexon
B Opyrve BRI M Beoakeprus W Menpoaqepres B ATomkaEs SHEQTHA ¥rome L EE] W Hedm
WcTouHuk: NH3N PAH
Tabnuua 3.1 - OCHOBHbIE NOKA3aTeN pasBuTHS B MUPe
2015 2030 2040 Temnbl pocta 2015-2040
= = = = = =4 = = =
£ . =3 e £ =3 I £ S
o = I = [} @ = T ’= @ @ = I = @
=3 == = = 3 == = =3 33 F
82 3¢ g 8¢ 3¢ g 82 3¢ S
Qo R 2 o o R @ 2 o o T @ e
§ 3 o3 & § 3 o3 =3 § 3 o3 &
S = & 2 = & 2 £ &
3HeproemKkocTb BB, T H. 3./TbIC. 40N, 098 0,80 079 077 0N 0,69 0,64 -1.3% -14% -17%
[Jlywiesoe aHepronotpebnexue, TH. 3./4en. 184 1,86 183 178 187 1,80 172 0% -01% -0,3%
Bbi6pock CO,, MAH T 31892 34199 32682 31056 35263 52361 29372 04% 0,1% -0,3%
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[1POrHO3 PASBUTNA IHEPTETUKIA MPA 1 POCCIW 2019

Tabnmua MN3.2 - MotpebneHne NepBUYHbIX 3HEPTOPECYPCOB B MUPE, MITH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
58 25 8 | 53 8% © | 5% 8% @8
2% 33 5 2% 33 5 2% 33 S
83 ¢3 s 83 g3 S 83 g3 s
= ES T = =z T = =z T
2 = ™ 2 = @ 2 = I
Bcero 13566 15913 15647 15223 17217 16631 15904 1% 1% 1%
Hedtb 4267 4618 4452 4151 4729 4212 3725 0% 0% 1%
ras 2932 3814 3891 3709 4277 443 i 2% 2% 1%
Yronb 3839 3892 3546 3417 3916 3378 3062 0% 1% 1%
ATOMHagq aHeprus 671 935 938 895 1033 1079 991 2% 2% 2%
lMaposHeprus 334 435 440 452 487 501 527 2% 2% 2%
BroaHepris 1322 1623 1664 1690 1844 1923 1979 1% 2% 2%
[Nlpyrve BU3 201 596 715 909 930 1107 1477 6% 7% 8%
Tabnuua 3.3 - [eHepaLus 3neKTpoaHepriv B Mupe, TBT-Y
2015 2030 2040 Temnbl pocta 2015-2040
E B g E S g 3 i g
i S & i o & i e &
= o S & [ = o S & =3 = 2 oS & (=3
82 3% S 282 3% £ 282 3% S
aQ © T @ =4 aQ © T @ =4 aQ © T =4
§ G o3 ) § G o3 g § G 23 &
S = & S Z & 3 z &
Bcero 24251 32736 33194 34429 39045 39835 a7 2% 2% 2%
Hedtb 990 655 584 526 566 386 233 -2% -b% -6%
las 5523 7764 8227 7849 9551 10291 9597 2% 3% 2%
Yronb 9553 10275 8852 8363 11242 8951 7994 1% 0% 1%
ATOMHas 3Heprus 2571 3583 3591 3428 3958 1§30 3795 2% 2% 2%
[uoposHeprus 3890 5022 4 5254 5640 5815 6128 1% 2% 2%
BroaHeprus 528 938 1099 1172 1232 1505 1663 3% 4% 5%
[Nlpyrve BU3 1195 4501 5726 7836 6856 8757 12708 7% 8% 10%

MPUTOXEHNE 3: 3HepreTnyeckue banaHcol
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CesepHad AMeprka

PucyHok 3.2 - MoTpebnexne nepBUYHON 3HEPrMKM MO BAAM TOMMB 1 €r0 CTPYKTypa No cleHapuam B CeBepHoi AMepuke

MAH T H. 3,
5000
I ll ¥
= I|
1500 4
1000
I Ill ll'
1]
11 33
ﬁ % »
gl i|s | 8|2/
bai 2030 2040 = T e
HHHOBAUMOHHBIR JHepronepexon
B Dpyree BA3 B Buossspois B Muppossiapris W AToMHER 3HERrMA | Yrons Mlas W Hade
WcTounnk: NH3W PAH
Tabnuua N3.4 - OCHOBHble NOKa3aTenu passutus B CeBepHoil AMepike
2015 2030 2040 Temnbl pocta 2015-2040
= = = = = =4 = = =
) s o ) ) o Q ) o
5= s P == I.s = 5= I s &S
=3 S 3 o =3 S 3 < =3 S 3 I
8¢ 3¢ g 8¢ 3¢ S 82 3¢ S
o o R 2 o o R @ 2 o o T @ e
83 o3 S 83 o3 = 83 ° 3 oy
3 z & | 2 z & | S z &
3HeproemKkocTb BB, T H. 3./TbIC. 40N, 012 0,09 0,09 0,08 0,07 0,07 0,07 -1.9% -21% -2.2%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 7,69 738 488 466 7,00 446 429 -04% -2.2% -2.5%
Bbi6poch CO,, MAH T 5900 5587 5263 4846 5351 4772 4286 -04% -0,8% -13%
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[1POrHO3 PASBUTNA IHEPTETUKIA MPA 1 POCCIW 2019

Tabnmua MN3.5 - MoTpebneHne NepBrnYHbIX 3HEPropecypcoB B CeBEpHON AMEPHKE, MITH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
= = o = = = = = =
%)S g:s % %:S g:: % %)S %)S %
=3 S 3 < =3 S 3 =1 =3 S 3 o
@ @ S © < @ @© S © = © @© S © =
a s T > =] S T > S 3 T > S
83 ¢3 s 83 g3 S 83 g3 s
= ES T = =z T = =z T
2 = ™ 2 = @ 2 = I
Bcero 2687 2m 2652 2530 2697 2566 2466 0% 0% 0%
Hedtb 1021 964 915 840 923 813 761 0% -1% -1%
a3 798 873 878 828 887 914 839 0% 1% 0%
Yronb 406 Sh4 287 254 308 208 195 1% -3% -4%
ATOMHas sHeprus 246 228 229 219 214 216 2N 1% 1% 1%
l1aposHeprus 57 65 65 65 67 68 10 1% 1% 1%
buoaneprus 121 141 154 154 161 177 181 1% 2% 2%
[lpyrve BN3 38 96 125 170 136 169 249 5% 6% 8%
Tabnuua 3.6 - leHepauuns anekTposHepruu B CeBepHoi Amepuke, TBTY
2015 2030 2040 Temnbl pocta 2015-2040
z 3 g F 3 g - 3 g
i S & i o & i e &
= o S & [ = o S & =3 = 2 oS & (=3
gQ 39 = gQ 39 = g 39 =
aQ © T @ =4 aQ © T @ =4 aQ © T =4
§ 3 o3 153 § G o3 153 § G 23 &
S = & S Z & 3 z &
Bcero 5279 5930 6105 6249 6308 6326 6715 1% 1% 1%
Hedtb 79 25 26 30 12 7 4 1% -9% %
a3 1626 1934 2044 1867 2042 2141 1885 1% 1% 1%
Yronb 1571 1341 1089 939 1236 784 554 1% -3% -b%
ATOMHas 3Heprus 943 874 875 837 821 828 809 1% 1% %
uoposHeprus 662 754 751 759 780 795 811 1% 1% 1%
buoaneprus 95 149 196 197 191 251 261 3% 4% 4%
[pyrue BA3 303 853 124 1619 1227 1520 2391 6% 1% 9%
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CLUA

PucyHok 3.3 - MoTpebnexne nepBuYHOI 3HEpruv No BiaaM TOMWB 11 ero CTPYKTYpa no cueHapusm B CLUA

MAH TH, 3.
2500

E
gé
g
f

203 2030

B _:

S LR

Huunla'unuu_uuﬁ ﬂnnpruﬁﬁpﬂinn

e

M fipyrwe B3 W Euoaneprin B MugposHeprus W AroMuaR FHEOrME Yrong Bilras W Hedine

WcToyHukmn: MH3W PAH

Tabnuua N3.7 - Motpebnexre NepBrYHON 3HEPry No BiMAaM TOMUB 1 €ro CTPYKTYpa no cueHapusm B CLUA

2015 2030 2040 Temnbl pocta 2015-2040
= = = = = =
= S g | 2 3 g | 2 3 g
S 55 g8 | 2 8% 38 | g% 5% g
& & =8 e & & =8 ] 5 & =& @
@ T = T = @ T = T = @ T = T =
o © T o e Q © T o e Q @ T @ =
® =0T S = S © =0T 3 = S @ =T s = S
2 ° e o D 2 o f o D 2 ° g o D
S T T ) T T > T T
2 = ™ = = ™ =z = ™

3HeproemKkocTb BB, T H. 3./TbIC. 40N, 012 0,09 0,09 0,08 0,07 0,07 0,07 -2,04% -2,28% -2,58%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 6,94 6,19 6,02 5,16 5,18 H43 5,30 -0,73% -0,97% -1.07%
Bbi6poch CO,, MAH T 4359 4583 4278 3939 4333 3791 3459 -0,54% -107% -143%
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[1POrHO3 PASBUTNA IHEPTETUKIA MPA 1 POCCIW 2019

Tabnuua 3.8 - MorpebneHne nepeuYHbIX 3HEpPropecypcos B CLUA, MAH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
= = o = = = = = =
%:s £>s % %:s g:s % %:s %:S %
2 = ™ 2 = @ 2 = I
Bcero 2219 2196 2137 2045 2162 2032 1984 0% 0% 0%
Hedtb 830 775 122 665 731 622 603 1% 1% 1%
a3 646 682 692 653 693 124 675 0% 0% 0%
Yronb 374 314 261 230 216 183 134 1% -3% 4%
AtomHas sHeprug 216 201 201 196 186 188 183 -1% -1% -1%
lMaposHeprus 22 21 21 21 28 29 30 1% 1% 1%
buoaneprus 99 116 128 127 135 47 148 1% 2% 2%
[ipyrve BI3 31 81 106 146 113 138 pall 5% 6% 8%
Tabnuua M3.9 - TeHepauua anekTpoaHeprum B CLUA, TBT-Y
2015 2030 2040 Temnbl pocta 2015-2040
E B g E S g E i g
& o= I s & &= I s B &= Is &
=5 S = = = 3 S 3 2 =3 S 3 &
© ®© S o o T @ ] o T @ 5 © o
S @ s o 2o T3 5] 2o s ]
§ 3 o3 ) § G o3 g § G 23 5y
S = & 3 z & 3 z &
Bcero 4297 4783 4923 5074 5063 4965 5376 1% 1% 1%
Hedtb 39 12 10 15 5 4 2 -8% -9% -12%
las 1373 1570 1679 1549 1663 1720 1573 1% 1% 1%
Yronb 147 1264 1030 886 1163 739 520 % -3% 4%
AToMHas 3Heprus 830 769 1 751 4 121 700 % 1% 1%
[uopoaHeprus 251 314 N 314 326 34 348 1% 1% 1%
buoaneprus 80 126 7 163 161 214 2N 3% 4% 4%
[lpyrue B13 253 128 951 1394 1030 1227 2023 6% 1% 9%
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{xHad 1 LieHTpanbHas AMepuka

PucyHok 3.4 - NoTpebnexre nepBUYHON 3HEPTMKM MO BUAAM TOMMB 1 €r0 CTPYKTYpa no clieHapyam B KxHoit 1 LieHTpanbHon AMepuike

MAH T H. 3,
1000
a0
oo -
g HHp B
500 - - - .
300
200
100
% | % | 8 5|3 | &
§ | §| 8 £ £ 8
g | 3|2 5|2 |¢
o E g =4 § g
a5 H050 20&0 . S
WHHOBALWOHHEIR 3uepronepexop
B Opyree BU3 W Brosseprue B MwppoaHeprea W Aroaean aHeprUs Yrons Braz W Hedits

WcToyHumk: NH3N PAH

Ta6nuua 3.10 - OcHOBHbIE Nokasateny pa3suTig B HOXHOI 1 LieHTpanbHoi AMepuke

2015 2030 2040 Temnbl pocta 2015-2040

= = = = = =4 = = =

) s o ) ) o Q ) o

&= = & & o= I = & &= Is &S

=3 == = =3 S 3 < = a S 3 S

2F 22 £ 2F 32 £ 8¢ 382 B

o T = 2o D 2 [=Ng<D 2= 2

8 3 o3 S 83 o3 = 83 ° 3 oy

2 E: s | 3 £ & | 3 z &
3HeproemKkocTb BB, T H. 3./TbIC. 40N, 0,09 0,09 0,09 0,09 0,08 0,08 0,08 -053% -0,54% -0,80%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 1,36 145 145 140 155 155 145 0.54% 0.54% 0.27%
Bbi6poch CO,, MAH T 1235 1400 1378 1283 1543 1510 1304 0,89% 0,81% 0.22%
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[1POrHO3 PASBUTNA IHEPTETUKIA MPA 1 POCCIW 2019

Tabnmua N3.11 - NotpebneHne nepBuYHbIX 3HEPropecypcoB B KXXHON 1 LieHTpanbHoi AMepHKe, MH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
= = o = = = = = =
%)S g:s % %:S g:: % %)S %)S %
=3 S 3 < =3 S 3 =1 =3 S 3 o
@ @ S © < @ @© S © = © @© S © =
a s T > =] S T > S 3 T > S
] Sz g 83 s 3 g 83 e 3 g
= ES T = =z T = =z T
2 = ™ 2 = @ 2 = I
Bcero 688 826 825 799 931 930 870 1% 1% 1%
Hedtb 310 350 346 331 376 370 329 1% 1% 0%
a3 143 176 177 158 209 212 175 2% 2% 1%
Yronb 34 38 34 30 i 34 21 1% 0% 1%
AromHas sHeprug 6 14 14 14 18 19 17 5% % %
l1aposHeprus 58 81 82 85 93 95 101 2% 2% 2%
buoaneprus 131 146 47 150 157 156 164 1% 1% 1%
[lpyrve BI3 7 20 25 30 37 43 55 % 8% 9%
Tabnuua MN3.12 - TeHepauus anekTpoaHepriv B KOxHOW 1 LieHTpanbHoi AMepuke, TBT-Y
2015 2030 2040 Temnbl pocta 2015-2040
z 3 g F 3 g - 3 g
i S & i o & i e &
= a S a < ==t 2 o s ==Y ga &
gQ 39 = gQ 39 = g 39 =
aQ © T @ =4 aQ © T @ =4 aQ © T =4
§ 3 o3 153 § G o3 153 § G 23 &
S = & S Z & 3 z &
Bcero 1287 1725 1773 1787 2056 2135 2168 2% 2% 2%
Hedtb 167 116 107 86 9 79 34 2% -3% -6%
las 250 3 320 283 400 413 339 2% 2% 1%
Yronb 73 57 43 37 47 25 19 -2% -4% -5%
AToMHas 3Heprus 22 55 56 55 68 74 66 5% 5% 5%
[unposHeprus 671 942 954 989 1087 107 " 2% 2% 2%
BroaHepris 67 99 107 103 19 131 130 2% 3% 3%
[pyrue BN3 38 144 188 234 243 306 403 8% 9% 10%
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CBPOMa

PucyHok 3.5 - TotpebneHne neperyHOIl 3HEpriv No BUAAM TOMMMB W ero CTPYKTYpa no cueHapusam B EBpone

MAH T H. 3.
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HHHOBIUROHHBIA Juepronepexog
W [pyrue BW3 B Geoauepris B Menpoasepris W ATomesA aHEprR Yrone Bl W Hedms
WcToyHumk: NH3N PAH
Tabnuua N3.13 - OCHOBHbIE NOKa3aTenu passuTug B EBpone
2015 2030 2040 Temnbl pocra 2015-2040
= = = = = =4 = = =
) s o ) ) o Q ) o
Z°s IS 8 Z°s  Is 8 s I 3
= a ShE=1 < = o 2 o =3 = a 2 o =3
@ £ S = B 2 = 2 = B 2 =5 2 =
o o R 2 o o R @ 2 o o T @ e
83 o3 S 83 o3 = 83 ° 3 oy
2 E: & | 2 £ & | S z &
3HeproemKkocTb BB, T H. 3./TbIC. 40N, 0,08 0,06 0,06 0,06 0,05 0,05 0,05 -1.9% -2,0% -2,2%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 3,07 2,79 270 2,66 262 204 2,44 -0,6% -0.8% -0,9%
Bbibpoch CO,, MAH T 3809 3073 2831 2700 2684 2387 215 -14% -1.9% -2.3%
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[1POrHO3 PASBUTNA IHEPTETUKIA MPA 1 POCCIW 2019

Tabnmua N3.14 - MoTpebnexne NepeNYHbIX SHEPrOPECYPCOB B EBpONE, MIH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
= = o = = = = = =
%:s £>s % %:s g:s % %:s %:S %
=5 S5 8 | E§ 8% & | 5§ 2§ ¢
2% 33 5 2% 33 5 2% 33 S
83 ¢3 s 83 g3 S 83 g3 s
= ES T = =z T = =z T
2 = ™ 2 = @ 2 = I
Bcero 1897 1773 1716 1686 1670 1616 1552 1% 1% 1%
Hedtb 678 539 504 470 448 391 325 -2% -2% -3%
a3 407 440 443 437 v 441 424 0% 0% 0%
Yronb 312 208 164 194 165 124 105 -3% -4% -4%
AToMHas sHeprus 230 207 205 189 178 7 151 1% 1% -2%
lMaposHeprus 54 57 57 58 59 59 60 0% 0% 0%
buosneprug 160 208 215 228 229 259 280 1% 2% 2%
[lpyrve BN3 57 115 127 149 147 170 206 4% 4% 5%
Tabnuua M3.15 - leHepauuns anekTposHeprv B EBpone, TBT-Y
2015 2030 2040 Temnbl pocta 2015-2040
E B g E S g E i g
& o= I s & & o= I s B o o= Is &
=5 S = = =3 S 3 2 =3 S 3 &
© ®© S o o T @ ] o T @ 5 © o
S @ s o 2o T3 5] 2o s ]
§ 3 o3 ) § G o3 g § G 23 5y
S = & 3 z & 3 z &
Bcero 3763 4194 42271 4450 4418 4632 4940 0 0 0
Hedtb 64 22 24 28 12 4 4 -1% -10% 1%
ras 600 857 854 890 1026 1053 1052 2% 2% 2%
Yronb 944 569 441 404 M4 283 Al -3% -5% -6%
AToMHas 3Heprus 880 192 187 124 683 655 580 1% 1% -2%
[uoposHeprus 623 662 666 674 681 688 702 0% 0% 0%
BroaHepris 206 293 325 361 336 412 469 2% 3% 3%
[pyrue BN3 446 1000 130 1369 1265 1537 1922 4% 5% 6%
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-C - 26

PucyHok 13.6 - MotpebneHne NepeidYHOi 3Hepri No BAaM TOMMB W ero CTPYKTYpa no cueHapusm B EC-28

MK T H. 3.
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1000 { | e
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TR
S| 8|2 g |2
205 2030 2040 g
HHHOBAUNOHHBIH
W Opyree BA3 W Broaseprvs B MnpoaHepres W AromkaR aHEpIME ¥rong ilas W Hede
WcTounnk: NH3W PAH
Tabnumua N3.16 - OcHOBHbIe NokasaTtenu pas3sutisg B EC-28
2015 2030 2040 Temnbl pocra 2015-2040
= = = = = =4 = = =
) s o ) ) o Q ) o
&= = & &= I = & &= Is &S
=3 S 3 a2 =3 S 3 2 =3 S 3 S
8¢ 3¢ g 8¢ 3¢ S 82 3¢ S
o o R 2 o o R @ 2 o o T @ e
8 3 o3 < 83 o3 & 83 ° 3 &
2 z & | 2 z & | S z &
3HeproemKkocTb BB, T H. 3./TbIC. 40N, 0,09 0,06 0,06 0,06 0,05 0,05 0,05 -2,0% -21% -2.5%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 329 2,94 285 2,80 2,12 2,65 253 -0,8% -09% -1.0%
Bbi6poch CO,, MAH T 3324 2555 2352 2231 2162 1914 1668 -17% -2.2% -2,1%
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[1POrHO3 PASBUTNA IHEPTETUKIA MPA 1 POCCIW 2019

Tabnmua N3.17 - Motpebnexre nepBrYHbIX S3HEPropecypcoB B EC-28, MIH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
% = ,% = (3 g = ,% = § % = ’% = §
=3 53 = =3 g3 = =3 g3 s
@ @ S © < @ @© S © = © @© S © =
a s T > =] S T > S 3 T > S
83 ¢3 s 83 g3 S 83 g3 s
= B T = B T = e T
Bcero 1672 1510 1463 1435 1390 1352 1292 1% 1% 1%
Hedtb 604 469 440 411 384 336 274 -2% -2% -3%
a3 358 368 373 366 358 361 345 0% 0% 0%
Yronb 263 197 118 12 17 80 B4 -3% -5% -6%
AtomHas sHeprug 223 194 193 176 164 159 139 -1% -1% -2%
l1aposHeprus 29 31 31 32 31 32 32 0% 0% 0%
buoaneprus 149 195 202 214 215 243 263 1% 2% 2%
[ipyrve BI3 46 96 105 126 122 142 175 4% 5% 6%
Tabnuua 13.18 - leHepauyg anekTpoaHeprum B EC-28, TBTy
2015 2030 2040 Temnbl pocta 2015-2040
= = o = = = = = =
2 < Z < g 2= Z < £ - Z < s
=5 &3 s =3 &3 3 £3 I3 g
© ®© S o o © ®© ] o © © 5 © o
o T T o T T o T T
Q @ T @ = Q @ T @ = Q @ T =
§ 3 o3 ) § G o3 g § G 23 5y
S = & 3 z & 3 z &
Bcero 3204 3454 3435 3687 3578 3805 407N 0% 1% 1%
Hedtb 61 21 24 21 11 4 4 -6% -10% -10%
las 497 680 697 726 799 870 867 2% 2% 2%
Yronb 826 452 346 312 318 203 137 -b% -5% 1%
ATOMHas 3Heprus 857 743 738 675 627 608 BEY 1% 1% -2%
unposaHeprus 34 360 365 369 362 369 376 0% 0% 0%
BroaHepris 201 284 313 347 324 393 446 2% 3% 3%
[pyrue BN3 421 913 1013 1231 137 1358 1709 4% 5% 6%
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Chl

PucyHok 3.7 - ToTpebneHne nepBUYHOIN SHEPTMM NO BMOAM TOMAMB U €ro CTPYKTypa no cleHapuam B CHI

MIHTH. 3.
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HHHOBAUHOHHBIR 3ueprone
I [lpyrue BH3 B EvoaHapri B Mwaposueprua W Atomuas awepres Yrone il W Hedme
WcToyHumk: NH3N PAH
Tabnuua N3.19 - OcHOBHbIe Nokasateny pa3suTig B CHI
2015 2030 2040 Temnbl pocta 2015-2040
= = = = = =4 = = =
) s o ) ) o Q ) o
F o= = & == I = & 5= Is &S
=3 == = =3 S 3 2 =3 S 3 S
8¢ 3¢ g 8¢ 3¢ S 82 3¢ S
o o R 2 o o R @ 2 o o T @ e
8 3 o3 = 83 o3 = 83 ° 3 &
2 E: & | 2 £ & | S z &
3HeproemKkocTb BB, T H. 3./TbIC. 40N, 018 015 014 014 013 013 on -14% -14% -21%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 335 357 300 355 3,69 6,99 3,66 0.4% 3.0% 0.4%
Bbi6poch CO,, MAH T 2222 2337 2286 2297 2401 2356 2244 0,3% 02% 0,0%
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Tabnuua N3.20 - oTpebneHne nepBuYHbIX 3HEPropecypcoB B CHI, MAH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
= = o = = = = = =
%:s £>s % %:s g:s % %:s %:S %
=5 S5 8 | E§ 8% & | 5§ 2§ ¢
23 33 S 235 33 S 235 33 S
§ 3 o3 § g 3 o3 § § 3 o3 9?
2 = ™ 2 = @ 2 = I
Bcero 958 1075 1056 1071 m7 1100 1109 1% 1% 1%
Hedtb 168 187 185 184 184 181 169 0% 0% 0%
las 496 592 579 535 621 612 607 1% 1% 1%
Yronb 186 155 151 145 164 159 139 1% 1% 1%
ATOMHas sHeprus 75 93 93 35 90 91 120 1% 1% 2%
lMaposHeprus 20 25 25 25 26 21 29 1% 1% 1%
BroaHepris 12 21 21 22 30 28 34 4% 4% 4%
[lpyrue BA3 0 2 2 5 4 3 12 10% 10% 15%
Tabnuua M3.21 - leHepaums anekTpoaHepriv B CHI, TBT-y
2015 2030 2040 Temnbl pocta 2015-2040
z 3 g F 3 g - 3 g
& o= I s & &= I s B &= Is &
=3 S = = =3 S 3 & =3 S 3 &
© ®© S o o T @ ] o T @ 5 © o
S @ s o 2o T3 5] 2o s ]
§ 3 o3 ) § G o3 g § G 23 5y
S = & 3 z & 3 z &
Bcero 1530 1799 1799 1880 1953 1931 2188 1% 1% 1%
Hedtb 14 4 6 6 2 1 1 -8% -12% -12%
a3 670 807 818 869 901 898 959 1% 1% 1%
Yronb 316 319 306 293 346 333 305 0% 0% 0%
AToMHas 3Heprus 286 Hala Hala 365 346 346 460 1% 1% 2%
[uoposHeprus 237 281 281 292 303 304 336 1% 1% 1%
BroaHeprusg 3 7 6 12 9 8 28 4% 4% 9%
Npyrve BU3 3 21 21 43 46 42 100 % % 15%
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PoCcnd

PucyHok 3. 8 - [otpebneHne nepeiryYHO 3HEprii No BiaaM TOMMB W ero CTPYKTYpa no cueHapusm B Poccun

MIH T H. 3.
ana -
800 -
700 -
OO
LI
400
300
m 1 ’y .
=
1]
& £
5
2 =
z Z
2ms 2030 2na0 g =
WHHOBALUWOHHEIH JHepronepexogn
B Opyree BU3 [ [ M Mvapoaneprvs W AroMiER SHEOMME ¥rons R W Hede
WcToyHumk: NH3N PAH
Tabnuua N3. 22 - OcHOBHbIE NOKa3aTenu passutus B Poccum
2015 2030 2040 Temnbl pocta 2015-2040
= = = = = =4 = = =
) s o ) ) o Q ) o
F o= = & == I = & 5= Is &S
=3 == = =3 S 3 =3 = a S 3 S
e =g 2 ge =g 2 ge =9 =
o o R 2 o o R @ 2 o o T @ e
8 3 o3 = 83 o3 = 83 ° 3 &
2 E: s | 3 £ & | 3 z &
3HeproemKkocTb BB, T H. 3./TbIC. 40N, 018 015 015 014 014 013 on -1,0% 11% -2,0%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 459 5,05 494 5,08 5,38 528 5,44 0,6% 0,6% 0.7%
Bbi6poch CO,, MAH T 1521 1623 1581 1603 1651 1609 1546 0,3% 02% 0%
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Tabnmua N3.23 - [lotpebneHne nepeUYHbIX 3HEPropeCcyYpCoB B Poccum, MaH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040

%)S %>S 5 g:s %>S § %)S £>S ét

=3 53 = =3 g3 = =3 g3 s

@ @ S © < T o S © = T o S © =

a s T > =] S T > S 3 T > S

§ 3 o3 53 g 3 o3 < § 3 o3 &

e < & g = & g = &

Bcero 660 748 132 752 785 m 795 1% 1% 1%

Hedtb 115 134 134 134 132 132 130 1% 1% 1%

las 352 431 417 439 452 440 443 1% 1% 1%

Yronb 121 93 9 83 93 89 7 1% 1% -2%

ATOMHas sHeprus 51 59 59 62 Al Al 97 1% 1% 3%

l1aposHeprus 14 17 17 18 18 19 21 1% 1% 1%

BroaHepris 7 12 13 13 18 18 24 4% 4% 5%

[lpyrve BI3 0 1 1 3 2 2 9 10% 1% 18%
Tabnuua 3. 24 - TeHepalns anekTpoaHepruu B Poccun, TBT-Y

2015 2030 2040 Temnbl pocta 2015-2040

E B g E S g E i g

& o= I s & & o= I s B o o= Is &

= 3 S 3 2 = 3 S 3 = = 3 S 3 =

82 3% S 282 3% £ 282 3% S

aQ © T @ =4 aQ © T @ =4 aQ © T =4

§ 3 o3 ) § G o3 g § G 23 &

S = & 3 z & 3 z &

Bcero 1068 1241 1238 1308 1354 1327 1556 1% 1% 2%

Hedtb 10 3 4 4 1 0 0 -8% -12% -12%

a3 509 615 619 679 652 642 m 1% 1% 1%

Yronb 180 182 174 153 188 173 143 0% 0% 1%

AToMHas 3Heprus 195 224 224 231 210 210 3N 1% 1% %

[uoposHeprus 170 200 200 204 210 210 240 1% 1% 1%

broaHeprug 2 3 3 1 6 6 26 4% 4% 10%

[Nlpyrve BU3 1 1 1 21 25 25 64 15% 15% 19%
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Pa3BUTbIe CTPaHbl A3nn

PucyHok 3.9 -

MoTpe6neHne NepBUYHOI SHEPrMI MO BIAAM TOMMB W 8ro CTPYKTYPa MO CLIGHApUAM B PasBUTbIX CTPaHax Asun

MAH T H, 3.
1000

~-B2E8E88E888EE8

3
H
2040 . : L=
HHHOBALUMOHHGIA JHepronepexon
I Qpyrwe BU3 M Evoaxeprn B Muapossepria I ATOMHEA 3HEDMMA ¥rofe B las W Hedrs
WcTounnk: NH3W PAH
Tabnuua N3.25 - OCHOBHbIE NOKa3aTeNn Pa3BIUTUS B Pa3BUTbIX CTPaHax Asun
2015 2030 2040 Temnbl pocta 2015-2040
= = = = = =4 = = =
) s o ) ) o Q ) o
& E% 3 & I & 8T IT &
= a ShE=1 < = o 2 o =3 = a 2 o =3
& 2 = S 2 2 = S 2 2 = S
o T = 2o D 2 [=Ng<D 2= 2
83 o3 < 83 o3 & 83 ° 3 &
3 z & | 2 z & | S z &
3HeproemKkocTb BB, T H. 3./TbIC. 40N, 0,10 0,09 015 0,09 0,08 013 0,07 1% 1,0% -14%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 425 435 423 425 438 429 408 0% 0.0% -0.2%
Bbi6poch CO,, MAH T 2243 2019 1905 1870 1886 1766 1590 -07% -1.0% -14%
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Tabnuua N3.26 - [oTpebneHne nepBUYHbIX 3HEPrOPECYPCOB B PA3BUTbIX CTPAHAX A3UM, MITH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
= = o = = = = = =
%:s £>s % %:s g:s % %:s %:S %
2 = ™ 2 = @ 2 = I
Bcero 879 905 879 883 892 874 833 0% 0% 0%
Hedtb 367 317 292 290 212 248 181 1% -2% -3%
las 176 188 200 194 218 242 241 1% 1% 1%
Yronb 243 222 201 196 202 m 169 1% 1% 1%
AtomHas sHeprus 45 95 93 96 89 87 84 3% 3% 2%
lMaposHeprus 11 12 12 12 12 13 14 1% 1% 1%
BroaHepris 24 32 33 35 37 41 45 2% 2% 3%
[Npyrve BU3 14 39 48 59 61 72 98 6% 7% 8%
Tabnuua M3.27 - TeHepaLys aNeKTPO3HEPrumn B pasBUTbIX CTpaHax Asum, TBTY
2015 2030 2040 Temnbl pocta 2015-2040
z 3 g F 3 g - 3 g
& o= I s & &= I s B &= Is &
=3 S = = =3 S 3 o =3 S 3 &
© ®© S o o T @ ] o T @ 5 © o
S @ s o 2o T3 5] 2o s ]
§ 3 o3 ) § G o3 g § G 23 5y
S = & 3 z & 3 z &
Bcero 1881 2204 2236 2353 2619 2663 2951 1% 1% 2%
Hedtb 122 40 i i 20 7 6 -1% 1% -11%
las 592 674 719 721 935 1001 1045 2% 2% 2%
Yronb 740 660 570 557 693 559 568 0% -1% 1%
AToMHas 3Heprus 174 363 357 369 340 g% 322 % % 2%
[uoposHeprus 125 139 143 144 145 195 159 1% 1% 1%
BroaHepris 49 58 62 69 65 80 98 1% 2% 3%
[Npyrve BU3 79 212 340 449 421 529 753 7% 8% 9%
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Pa3BMBaloLLIECH CTPaHb! A3un

PucyHok M3.10 - loTpebneHne nepernyHO 3HEPTN NO BUAAM TOMMB M ero CTPYKTYpa Mo CLEHapuaM B Pa3BMBAIOLLMXCS CTPaHax Asum

MMH T H. 3.
B8 000

7000 4
6000
5000
5000 4
3000 4
2000 4
1000
0+

WHHOBALMWOHHBIA Ixepronepexog

M fipyrve BA3 W Buoanepri B MwaposHeprus W ETOMEEN FHEOMME Yron Biras W Hedine

WcToyHumk: NH3N PAH

Tabnuua N3.28 - OCHOBHbIE NOKA3aTENV Pa3BUTHS B PA3BMBAOLLMXCA CTPaHax Asuu

2015 2030 2040 Temnbl pocra 2015-2040
= = = = = =4 = = =
) s o ) ) o Q ) o
5= s P == I.s = 5= I s &S
=3 == Q =3 S 3 Q =3 S 3 =3
e =g 2 ge =g 2 ge =9 =
o o R 2 o o R @ 2 o o T @ e
8 3 o3 < 83 o3 = 83 ° 3 oy
2 E: s | 3 £ & | 3 z 3
3HeproemKkocTb BB, T H. 3./TbIC. 40N, 013 0,08 0,08 0,08 0,07 0,06 0,06 -2,5% -2,6% -2,8%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 126 150 148 143 164 157 149 10% 0.9% 0.7%
Bbibpoch! CO,, MAH T 13464 15886 15211 14388 16880 15267 13894 0.9% 05% 01%
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Tabnmua N3.29 - [otpebneHne nepBUYHbIX 3HEPrOPECYPCOB B PA3BMBAIILLIMXCS CTPaHaX A3um, MIH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
= = o = = = = = =
%)S g:s % %:S g:: % %)S %)S %
=5 S5 8 | E§ 8% & | 5§ 2§ ¢
2% 33 5 2% 33 5 2% 33 S
83 s 3 g 83 s 3 g 83 e 3 g
= ES T = =z T = =z T
2 = ™ 2 = @ 2 = I
Bcero 4862 6448 6364 6139 7309 6982 6656 2% 1% 1%
Hedtb 1149 1530 1499 1330 1691 1409 1242 2% 1% 0%
a3 407 840 917 834 1041 184 1071 4% 4% 4%
Yronb 2541 2182 2574 2514 2873 2535 2339 0% 0% 0%
AromHas sHeprug 65 271 218 255 397 431 368 1% 8% 1%
l1aposHeprus 123 170 173 180 195 202 217 2% 2% 2%
BroaHepris 497 582 603 613 647 686 705 1% 1% 1%
[lpyrue BI3 79 213 520 43 466 535 e 1% 8% 9%
Tabnuua MN3.30 - TeHepaLms 3NeKTPOSHEPrN B Pa3BMBAIOLLIMXCS CTPpaHax Asuu, TBTY
2015 2030 2040 Temnbl pocta 2015-2040
3 3 g 3 3 g 3 3 g
i S & i o & i e &
= a S a < ==t 2 o s ==Y ga &
82 3% S 282 3% £ 282 3% S
aQ © T @ =4 aQ © T @ =4 aQ © T =4
§ 3 o3 153 § G o3 153 § G 23 5y
S = & 3 z & 3 z &
Bcero 8620 13858 13975 14631 17768 18148 19138 3% 3% 3%
Hedtb 135 89 10 69 n 24 23 -3% -1% -1%
ras 763 1446 1816 1681 1987 2767 2419 4% 5% 5%
Yronb 5623 7028 6128 5885 8194 6713 6114 2% 1% 0%
AToMHas 3Heprus 251 1039 1066 977 1521 1650 1409 7% 8% 1%
[uopoaHeprus 1434 1942 2010 2090 2245 2354 2524 2% 2% 2%
BroaHepris 106 313 374 401 458 567 616 6% 7% 7%
[lpyrue B13 309 2001 2511 3529 3293 4075 6033 10% 1% 13%
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Kutam

PucyHok M3.11 - ToTpebneHne nepenyHOR SHEPTIN MO BUAAM TOMAWB M 8ro CTPYKTYpa no cueHapusaM B Kutae

MK T H. 3.
&500
4000 -
3500 -
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2500 -
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1500 -
1000 - B | | f
500 d . 1
, H N | | |
| = b3 E
a a8
& £
: 8
: 1
3 £ |5 . .
s z 2040 0% 39%
HHHOBALHOHHLIR JHepronepexon
W Npyreee BAZ I Guoaveprus B MnposqeprsA W AtomHas aHEDIMA ¥rons Wras W Hadite
WcToyHumk: NH3N PAH
Tabnuua N3.31 - OcHOBHble NoKasaTeny pa3euTig B Kutae
2015 2030 2040 Temnbl pocra 2015-2040
= = = = = =4 = = =
) s o ) ) o Q ) o
&= e 3 E s & &5 s &
= a ShE=1 < = o 2 o =3 = a 2 o =3
@ £ S = B 2 = 2 = B 2 =5 2 =
o T = 2o D 2 [=Ng<D 2= 2
8 3 o3 S 83 o3 = 83 ° 3 oy
2 E: s | 3 £ & | 3 z &
3HeproemKkocTb BB, T H. 3./TbIC. 40N, 015 0,09 0,09 0,09 0,08 0,07 0,07 -2.6% -29% -31%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 215 250 244 233 2,70 248 2,57 09% 0,6% 0.4%
Bbi6poch CO,, MAH T 9348 9514 8892 8362 9125 77 7031 -01% -07% -11%
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Tabnuua N3.32 - MoTpebrneHne NepBUYHbIX SHEPrOPECYPCOB B KUTae, MIH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
,g = ,g = (3 ’E = ,i = 5 ’E = ’i = §
=3 53 s =3 53 a 23 3= 2
g e 59 2 e 39 2 g e 59 2
S a5 5 Sl a S 5 Sl a5 5
2 = ™ 2 = @ 2 = I
Bcero 3019 3632 3532 3383 3847 3537 3384 1% 1% 0%
Hedtb 569 T4 730 609 700 545 477 1% 0% 1%
las 161 420 468 406 489 571 516 5% 5% 5%
Yronb 1989 1853 1644 1619 1745 1424 1304 1% 1% -2%
ATOMHag aHeprus 45 206 210 199 291 314 286 8% 8% 8%
l1aposHeprus 96 124 124 130 137 141 152 1% 2% 2%
BroaHepris 14 121 130 137 132 144 155 1% 1% 1%
[Nlpyrve BU3 46 193 225 284 353 390 494 8% 9% 10%
Tabnuua M3.33 - TeHepalus anekTpoaHeprin B Kutae, TBT-Y
2015 2030 2040 Temnbl pocta 2015-2040
2% 3% 2 2% 3% 2 2= 3% 2
& & =& @ & & =& @ & & =& @
23 Z 3 s 23 g3 s 23 Z 3 S
83 &8 g | g3 83 g | 83 g3 g
3 £ & 3 z & S ES &
Bcero 5882 8861 8618 8986 11009 10709 1175 3% 2% 3%
Hedtb 10 1 5 4 0 0 0 -17% -17% -20%
ras 158 403 662 527 571 1088 790 5% 8% 7%
Yronb 1134 4547 3633 3hhy 4947 3507 3062 1% 1% 1%
AToMHas 3Heprus 7 789 803 762 1116 1201 1096 8% 8% 8%
[uopoaHeprus M4 1408 1446 1506 1569 1644 1769 1% 2% 2%
BroaHepris 64 209 238 255 3 350 378 7% 7% 7%
Npyrve BU3 231 1505 1832 2487 2495 2919 4079 10% % 12%
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PucyHok 13.12 - MoTpebnexne NepBuYHOI SHEpPru N0 BiMAAM TOMMB 1 €r0 CTPYKTYpa No CLeHapusM B UHoum

MAH T H. 3.

25 2030 2040 ;
WiHOBAUMOHHBIR Juepronepexon
B [pyrwe BHA M Broaneprva B Mnpoaxeprus W SroMHaR 3HEDTHA ¥rank WiTas W Hedie
WcTounnk: NH3W PAH
Tabnuua N3.34 - OCHOBHbIE NOKa3aTenu passuTus B MHoum
2015 2030 2040 Temnbl pocra 2015-2040

= = = = = =4 = = =
) s o ) ) o Q ) o
&= = & & o= I = & &= Is &S
=3 S 3 = =3 S 3 2 =3 S 3 S
2F 22 £ 2F 32 £ 8¢ 382 B
o T = 2o D 2 [=Ng<D 2= 2
83 o3 S 83 o3 = 83 ° 3 oy
3 z & | 2 z & | S z &

3HeproemKkocTb BB, T H. 3./TbIC. 40N, on 0,07 0,07 0,07 0,06 0,06 0,05 -2,5% -2.5% -2.1%

[llyuiesoe aHepronotpebnexue, TH. 3./4en. 0,65 0,98 099 093 118 116 1,06 2.45% 2.5% 19%

Bbi6poch CO,, MAH T 2074 3612 3571 3267 4516 4269 3673 3.2% 2.9% 2.3%
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Tabnmua N3.35 - MoTtpebnexue NepBUYHbIX SHEPrOPECYPCOB B VHAMM, MIH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
= = o = = = = = =
%:s £>s % %:s g:s % %:s %:S %
§ % 0§ | 5§ i3 s |83 iz &
2% 33 5 2% 33 5 2% 33 S
83 ¢3 s 83 g3 S 83 g3 s
= ES T = =z T = =z T
2 = ™ 2 = @ 2 = I
Bcero 857 1479 1493 1407 1888 1865 1694 3% 3% 3%
Hedtb 212 341 317 275 450 367 302 3% 2% 1%
las 43 101 121 101 162 207 159 5% 6% 5%
Yronb 379 691 684 642 840 802 m 3% 3% 3%
AtoMHas sHeprug 10 45 48 4 13 84 60 8% 9% 8%
lMaposHeprus 12 22 24 26 30 33 36 4% 4% 5%
BroaHeprug 196 240 247 243 270 284 276 1% 1% 1%
[Nlpyrve B13 5 39 51 80 63 87 150 1% 2% 15%
Tabnuua M3.36 - leHepauuns anekTposHeprun B MHaum, TBT-y
2015 2030 2040 Temnbl pocta 2015-2040
z 3 g F 3 g - 3 g
& o= I s & & o= I s B o o= Is &
=3 S = = =3 S 3 & =3 S 3 &
© ®© S o o T @ ] o T @ 5 © o
S @ s o 2o T3 5] 2o s ]
§ 3 o3 ) § G o3 g § G 23 5y
S = & 3 z & 3 z &
Bcero 1383 2856 3165 3286 4008 4543 4744 4% 5% 5%
Hedtb 23 15 1 1 10 3 3 -3% -1% -8%
la3 68 136 262 186 202 493 309 4% 8% 6%
Yronb 1042 1777 1761 1642 2370 2229 1949 3% 3% 3%
AToMHas 3Heprus 31 172 183 157 281 323 230 8% 9% 8%
[uopoaHeprus 138 255 285 301 347 381 19 4% 4% 5%
BroaHepris 21 68 85 81 97 131 123 5% 1% 6%
Npyrve BU3 48 432 579 908 701 983 m % 13% 15%
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DIVKHIY BOCTOK

PucyHok 13.13 - ToTpebnexne nepBUMYHON 3HEPrMKM N0 B1AAM TOMAMB 11 €10 CTPYKTypa No CLeHapuaM Ha bavkHem Boctoke

MIH T H. 3.
1400
1200
1000 —8f 8§ |
L —
GOOD
400 '
200
el
g 5
118 11/¢8
s/ 8 | BE|s|¢
g & g2 3
HHHOBAUMOHHEW 3uepronepexof
B [pyrve BA3 I Buoakepris B Mapoaqepris W Aromnas aHeprus ¥rons EE] W Hedite
WcToyHumk: NH3N PAH
Tabnuua N3.37 - OcHOBHbIE NOKa3aTenu paseuTHsg Ha bamxHem BocToke
2015 2030 2040 Temnbl pocta 2015-2040
= = = = = =4 = = =
) s o ) ) o Q ) o
5= s P == I.s = 5= I s &S
=3 == = =3 S 3 =3 = a S 3 S
e =g 2 ge =g 2 ge =9 =
o o R 2 o o R @ 2 o o T @ e
8 3 o3 = 83 o3 = 83 ° 3 &
2 E: s | 3 £ & | 3 z &
3HeproemKkocTb BB, T H. 3./TbIC. 40N, 014 013 013 012 012 012 on -0,6% -0,6% -0,9%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 329 349 345 3.4 3,66 3,62 340 0.4% 0.4% 0%
Bbi6poch CO,, MAH T 1891 2403 2343 2300 2738 2612 2437 15% 13% 1.0%
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Tabnmua N3.38 - MoTpebneHne NepenyHbIX SHEPrOPECYPCOB Ha bankHeM BocToke, MAH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
= = o = = = = = =
%:s £>s % %:s g:s % %:s %:S %
=3 S 3 =3 =3 ==t =3 =3 S 3 =
@ @ S © < @ @© S © = © @© S © =
a s T > =] S T > S 3 T > S
83 ¢3 s 83 g3 S 83 g3 s
= ES T = =z T = =z T
2 = ™ 2 = @ 2 = I
Bcero 795 1066 1053 1042 1254 1239 1163 2% 2% 2%
Hedtb 385 471 461 464 530 508 461 1% 1% 1%
las 397 537 528 506 650 616 591 2% 2% 2%
Yronb 10 9 8 8 7 7 7 1% 1% 1%
AtomHas sHeprug 1 19 19 18 31 51 21 16% 18% 15%
lMaposHeprus 2 2 2 2 3 3 3 2% 2% 2%
BroaHepris 1 3 3 5 5 4 g 7% 6% 6%
[Npyrve BU3 1 18 31 4 28 50 7 16% 18% 20%
Tabnuua M3.39 - leHepalys anekTposHepruu Ha brmkHem BocToke, TBTY
2015 2030 2040 Temnbl pocta 2015-2040
3 3 g 3 3 g 3 3 g
i S & i o & i e &
= a S a < ==t 2 o s ==Y ga &
gQ 39 = gQ 39 = g 39 =
aQ © T @ =4 aQ © T @ =4 aQ © T =4
§ 3 o3 ) § G o3 g § G 23 &
S = & S Z & 3 z &
Bcero m 1666 1675 1671 2075 2092 2084 3% 3% 3%
Hedtb 322 267 226 183 265 188 88 1% -2% -5%
las 737 1185 1100 1029 1480 1246 1187 3% 2% 2%
Yronb 30 9 6 5 1 1 0 -12% -15% -16%
AToMHas 3Heprus 3 72 72 67 120 194 102 16% 18% 15%
[uopoaHeprus 18 28 28 28 32 32 32 2% 2% 2%
BroaHepris 0 8 8 6 13 10 9 22% 21% 20%
[Npyrve BU3 2 96 233 352 163 421 665 20% 24% 21%
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PucyHok M3.14 - TloTpebnexne nepBUYHON 3HEPTMM MO BUAM TOMMB 1 €r0 CTPYKTYpa No CleHapuaM B Adpuke

MNH T H. 3,
1600
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HHHOBAUHOHHBIR Juepronepexog
B [pyrue BH3 B Evoanepria M Mnpoaseprina W AToMHaER aHEprHA ¥ronk W laa W Hed
WcToyHumk: NH3N PAH
Tabnuua N3.40 - OcHOBHbIE NOKa3aTen passuTig B AQpuke
2015 2030 2040 Temnbl pocra 2015-2040
= = = = = =4 = = =
) s o ) ) o Q ) o
Z°s IS 8 Z°s  Is 8 s I 3
= a [ShEY < = o S o < =32 Q o <X
e =g 2 ge =g = ge =9 =
o T = 2o D 2 [=Ng<D 2= 2
8 3 o3 = 83 o3 = 83 ° 3 &
2 E: & | 2 £ & | S z &
3HeproemKkocTb BB, T H. 3./TbIC. 40N, 014 012 012 on 010 0,10 0,09 -12% -1.3% -15%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 0,67 0,65 0,65 0,63 0,64 0,63 0,60 -0.2% -0.2% -0,5%
Bbi6poch! CO,, MAH T 1128 1494 1466 1373 1780 1692 1501 18% 16% 11%
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Tabnuua N3.41- MotpebneHne NepeUYHbIX SHEPrOpPECYPCOB B AQPHKE, MIH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040

= = o = = = = = =

%)S g:s % %:S g:: % %)S %)S %

58 25 8 | 53 8% © | 5% 8% @8

88 33 5 2% 23 5 2% 23 5

83 o3 & 83 o3 & 83 o3 &

= ES T = =z T = =z T

2 = ™ 2 = @ 2 = I

Bcero 800 1109 1102 1074 1347 1323 1251 2% 2% 2%

Hedtb 189 254 251 241 305 292 257 2% 2% 1%

a3 108 166 168 157 207 210 195 3% 3% 2%

Yronb 107 134 128 116 197 140 120 2% 1% 0%

AtoMHas 3Heprug g 8 6 8 15 13 12 6% 6% 6%

l1aposHeprus 10 23 24 24 32 33 33 5% 5% 5%

BroaHepris 371 491 488 485 580 572 565 2% 2% 2%

[ipyrve BI3 5 31 37 43 51 63 13 10% 1% 1%
Tabnuua MN3.42 - TeHepauus anekTposHepriv B Adpuke, TBTY

2015 2030 2040 Temnbl pocta 2015-2040

3 3 g | % E g | 2 E g

& o= I s & &= I s B &= Is &

=5 S = = =3 S 3 2 =3 e 3 &

gQ 39 = gQ 39 = g 39 =

aQ © T @ =4 aQ © T @ =4 aQ © T =4

§ 3 o3 ) § G o3 g § G 23 &

S = & S Z & 3 z &

Bcero 7181 1360 1405 1407 1847 1907 1933 4% 4% 4%

Hedtb 88 91 82 80 9% 77 73 0% 1% 1%

las 285 549 555 510 780 772 m 4% 4% 4%

Yronb 257 291 270 243 3N 255 222 1% 0% 1%

AToMHas 3Heprus 12 32 23 32 59 50 47 6% 6% 6%

[uopoaHeprus 121 267 275 218 367 380 388 5% 5% 5%

buoaneprus 2 15 21 23 40 46 50 13% 14% 14%

[lpyrue BA3 16 n3 178 24 197 328 442 1% 13% 14%
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CTparsl O3CP

PucyHok 13.15 - ToTpebnexne nepBUYHON 3HEPTMM MO BMIAM TOMMB 1 €ro CTPYKTYpa no ClieHapuaM B cTpaHax 03CP

MK T H. 3,
G000
5,000 .
4000
3000
2000 A
o l . |
o - 2 i
S| 2|8 % g
S| g | 2 ¢ | g
= = o = =
WHHOBALMOHHBIA Juepronepexon
B Opyree BR3 I BrozHERTMS B Msapoaqepris W AromHEE SHEpIHA ¥rank EE] W Hedie
WcToyHumk: NH3N PAH
Tabnuua N3.43 - OCHOBHble NOKa3aTenu passutug B cTpaHax 03CP
2015 2030 2040 Temnbl pocta 2015-2040
= = = = = =4 = = =
£ Ee =3 =2 £ = = £ [
o s o= S oS = > o= ESE~ >
=3 S 3 a2 =3 S 3 2 =3 S 3 S
8¢ 3¢ g 8¢ 3¢ S 82 3¢ S
o o R 2 o o R @ 2 o o T @ e
8 3 o3 = 83 o3 & 83 ° 3 &
2 E: & | 2 z & | S z &
3HeproemKkocTb BB, T H. 3./TbIC. 40N, 048 0,37 0,36 0,35 031 0,30 0,29 7% -18% -2,0%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 4,23 390 3,80 3,69 3 307 342 -0,5% -0.7% -0,8%
Bbi6poch CO,, MAH T 11874 10598 9923 9341 9872 8861 7926 -07% -12% -16%
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Tabnmua N3.44- MoTtpebneHne nepBuYHbIX 3HEPropecypcoB B cTpaHax 03CP, MAH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
% = ,g = § g = ,g = § % = ,g = g
58 25 8 | 53 8% © | 5% 8% @8
2% 33 5 2% 33 5 2% 33 S
83 ¢3 s 83 g3 S 83 g3 s
= ES T = =z T = =z T
2 = ™ 2 = @ 2 = I
Bcero 5424 5352 5211 5063 5222 5019 4811 0% 0% 0%
HedTb 2060 1815 1708 1600 1641 1452 1268 1% % -2%
las 1374 1500 1518 1453 1551 1595 1498 0% 1% 0%
Yronb 948 755 634 587 663 487 414 % -3% -3%
AtomHas 3Heprug 514 522 519 496 464 460 432 0% 0% 1%
l1aposHeprus 119 131 132 133 135 138 141 1% 1% 1%
BroaHeprug 301 371 399 44 422 473 501 1% 2% 2%
[llpyrue BU3 108 251 301 380 345 i 557 5% 6% 7%
Tabnuua N3.45 - TeHepauwa anekTpoaHeprum B ctpaHax 03CP, TBTy
2015 2030 2040 Temnbl pocta 2015-2040
3 2 5 2 3 g = S g
5= I s = 5= I s = 5= I s =
=3 S 5 o =3 S 3 e =3 23 &
g e 39 = g2 39 = g e 39 =
Q @ T > = Q @ T = Q o T =
83 o3 < 83 o3 < 83 23 o
S = & 3 E: & S z &
Bcero 10858 12286 12515 12990 13322 13571 14547 1% 1% 1%
HedTb 261 87 93 100 i 18 14 1% -10% 1%
las 2847 3539 3678 3524 101 4264 4027 1% 2% 1%
Yronb 3228 2517 2046 1846 2306 1573 1280 1% -3% 4%
ATOMHas sHeprus 197 1997 1988 1899 1779 1761 1657 0% 0% %
MoposHeprus 1381 1524 1529 1547 1575 1607 1639 1% 1% 1%
Brosneprus 354 499 582 625 535 743 826 2% 3% 3%
Npyrve BU3 818 2122 2598 3449 2922 3605 5104 5% 6% 8%

MPUTOXEHNE 3: 3HepreTnyeckue banaHcol
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CTpaHbl He-03CP

PucyHok 13.16 -

MoTpebnexne NepBUYHOI 3HEPrum No BiAaM TOMMB 11 €r0 CTPYKTYpa Mo CleHapuaM B cTpaHax He-03CP

MAHTH, 8,
1 000

2000 -
10000

8000 -
& 000
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?é |

3
H
G 2030 1
HHHOBAUMOHHBIR Jnepronepexon
B Opyrve B3 W bBoasepris B MvapoaHeprua W ATomsan FHeprHA ¥rone Milaz W Hedme
WcToyHumk: NH3N PAH
Tabnuua N3.46- OcHOBHble NOKa3aTenu pasBuTus B cTpaHax He-03CP
2015 2030 2040 Temnbl pocra 2015-2040
= = = = = =4 = = =
) s o ) ) o Q ) o
5= s P == I.s = 5= I s &S
=3 S 3 = =3 S 3 2 =3 S 3 S
8¢ 3¢ g 8¢ 3¢ S 82 3¢ S
o o R 2 o o R @ 2 o o T @ e
8 3 o3 = 83 o3 & 83 ° 3 &
2 E: & | 2 z & | S z &
3HeproemKkocTb BB, T H. 3./TbIC. 40N, 0,51 043 043 042 039 039 0,38 -1,0% -1,0% -12%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 134 147 145 141 154 149 142 0,6% 0.4% 0.2%
Bbi6poch CO,, MAH T 20018 23601 22759 21716 25391 23501 21446 10% 0,6% 03%
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Tabnuua N3.47- MotpebneHue NepBUyHbIX 3HEPrOPecypcoB B cTpaHax He-03CP, MK T H. a.

2015 2030 2040 Temnbl pocta 2015 - 2040
% = ,g = § g = ,g = § % = ,g = g
58 25 8 | 53 8% © | 5% 8% @8
2% 33 5 2% 33 5 2% 33 S
83 ¢3 s 83 g3 S 83 g3 s
T % T T % Iz T % 2
Bcero 8142 10562 10436 10160 11995 11613 11093 2% 1% 1%
Hedtb 2207 2803 2745 2551 3088 2760 2456 1% 1% 0%
ras 1558 2314 2373 2256 2726 2836 2645 2% 2% 2%
Yronb 2891 3137 2912 2830 3254 2891 2648 0% 0% 0%
ATOMHag aHeprus 157 44 419 399 569 619 559 5% 6% 5%
lMaposHeprus 216 304 308 319 351 362 386 2% 2% 2%
BroaHepris 1021 1245 1264 1276 1422 1451 1478 1% 1% 1%
[Npyrve BU3 9 345 414 529 585 693 921 8% 8% 10%
Tabnuua N3.48 -  [eHepaLyg anekTpoaHeprun B ctpaHax He-03CP, TBT-y
2015 2030 2040 Temnbl pocta 2015-2040
3 2 g 2 3 g = S g
5= I s = 5= I s = 5= I s =
= 3 S 3 2 = 3 S 3 2 = 3 S 3 2
B 53¢ S ge 3¢ S 22 g £
Q @ T > = Q @ T = Q o T =
83 o3 & 83 o3 g 83 23 o
S = & 3 E: & S z &
Bcero 13392 20449 20680 21439 25723 26264 27571 3% 3% 3%
Hedtb 729 568 492 426 522 368 219 1% -3% -5%
las 2676 4224 4549 4325 5450 6028 5571 3% 3% 3%
Yronb 6326 7757 6806 6517 8937 7371 6714 % % 0%
ATOMHas sHeprug 601 1585 1604 1529 2179 2369 2138 5% 6% 5%
[upopoaHeprus 2509 3497 3584 3708 4065 4208 4489 2% 2% 2%
BroaHeprus 174 439 516 547 637 763 837 5% 6% 6%
Npyrue BU3 378 2379 3128 4387 3934 5152 7604 10% 1% 13%
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CTpaHbl bPUKC

PucyHok M3.17-  MotpebneHne nepeuYHON 3Heprii No BraaM TOMMB 1 ero CTPYKTYpa Mo cLeHapusm B cTpaHax bPUKC

MIH T H, 3,
B 000

7000

= _ mug 58
=

4000 -
3000
2000 - | |
el B lll’" s
E g % |5 | 8
& é z ] i @
51 2|5 | B| 3B
S| & 2| &
: 14 IR
2005 2040
WHHOBALHOHHBIA Jxepronepaxog
B Opyrue BRI W EvozHeprva B MopoaHepri W AToMHaEs SHEpIHA Yrong ] W Hede
WcToyHumk: NH3N PAH
Tabnuua N3.49 - OcHOBHble NOKa3aTenu pasBuTua B cTpaHax bPUKC
2015 2030 2040 Temnbl pocra 2015-2040
= = = = = =4 = = =
) s o ) ) o Q ) o
5= s P == I.s = 5= I s &S
=3 S 3 = =3 S 3 2 =3 S 3 S
2F 22 £ 2F 32 £ 8¢ 382 B
o o R 2 o o R @ 2 o o T @ e
8 3 o3 = 83 o3 & 83 ° 3 &
2 E: & | 2 z & | S z &
3HeproemKkocTb BB, T H. 3./TbIC. 40N, 072 059 0,58 0,56 0,53 0,51 049 -13% -14% -1,6%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 1,60 1,88 185 178 2,05 194 1,84 1,0% 0.8% 0,6%
Bbi6poch CO,, MAH T 13850 15743 15015 14106 16346 14661 13107 0,7% 02% -02%
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Tabnmua N3.50 - loTpebneHne NepeMYHbIX 3HEPropecypcoB B cTpaHax bPUKC, MAH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
% = ,g = § g = ,E = § % = ’% = g
58 25 8 | 53 8% © | 5% 8% @8
2% 33 5 2% 33 5 2% 33 S
83 ¢3 s 83 g3 S 83 g3 s
= ES T = =z T = =z T
2 = ™ 2 = @ 2 = I
Bcero 4985 6387 6285 6043 21 6765 6419 1% 1% 1%
Hedtb 1047 1356 1346 1167 1459 1217 1053 1% 1% 0%
las 596 1009 1063 991 1180 1301 1173 3% 3% 3%
Yronb 2603 2760 2537 2454 2801 2430 2191 0% 0% 1%
AtomHas sHeprug 113 320 327 312 452 484 457 6% 6% 6%
l1aposHeprus 153 210 212 221 238 246 266 2% 2% 2%
BroaHepris 419 486 504 510 545 574 587 1% 1% 1%
[Npyrve BU3 54 246 295 387 445 513 692 9% 9% %
Tabnuua N3.51- [eHepauus anekTpoaHeprim B cTpaHax bPUKC, TBTy
2015 2030 2040 Temnbl pocta 2015-2040
3 2 g 2 3 g = S g
5= I s = 5= I s = 5= I s =
=3 S = o = 3 S 3 e =3 23 &
B 53¢ S ge 3¢ S 22 g £
Q ® T > e Q ® T e Q © T e
83 o3 < 83 o3 g 83 23 o
2 z & S £ & S £ &
Bcero 9161 14054 14179 14749 17665 18091 19159 3% 3% 3%
Hedtb 72 33 35 33 19 12 6 -5% 1% -9%
ras 815 1220 1618 1441 1502 2311 1849 2% 4% 3%
Yronb 5611 6764 5813 5462 7733 6116 5343 1% 0% 0%
ATOMHas sHeprug 431 1225 1250 1195 1731 1851 1750 6% 6% 6%
MoposHeprus 1783 2401 2468 257 2748 2857 3095 2% 2% 2%
BrosHeprus 142 348 405 421 500 588 624 5% 6% 6%
Npyrve BU3 307 2063 2590 3627 3432 4356 6492 10% 1% 13%

MPUNOXEHWNE 3: 3HepreTuyeckme banaHcobl
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CTpaHbl 6-20

PucyHok 13.18 -  oTpebnexune nepBuYHOI 3HEPrv No BiAaM TOMB 1 r0 CTPYKTYpa No CleHapuam B cTpaHax G-20

MIH T H. 3.
14000 -
12 000 .
wm BEE
B OO0
600D ;
4000 ) ‘ ‘ KoHCepBaTHBHBIA
o -
kS g '§ =
B E 2 & E
: 3
2 o £
= | = =
il ] 2030 2040 - -
HHHOBALUHOHHBIR Jxepronepexon
I [pyrue BH3 W BuosHepWa W Mnposseprinn Wl ATOMHER aHERHA ¥ronk Bilaa | BE
WcTounnk: NH3W PAH
Tabnuua N3.52 - OcHOBHbIE NOKa3aTenu paseuTHs B cTpaHax G-20
2015 2030 2040 Temnbl pocra 2015-2040
= = = = = =4 = = =
) s o ) ) o Q ) o
5= s P == I.s = 5= I s &S
=3 S 3 a2 =3 S 3 2 =3 S 3 S
2F 22 £ 2F 32 £ 8¢ 382 B
o T = 2o D 2 [=Ng<D 2= 2
8 3 o3 = 83 o3 & 83 ° 3 &
g = s | & = s | g = &
3HeproemKkocTb BB, T H. 3./TbIC. 40N, 1,66 137 1,35 1,31 123 119 112 -12% 1,3% -15%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 230 2.4 236 2,28 249 238 2,21 0.3% 0% -0'%
Bbi6poch CO,, MAH T 26776 27722 26282 24746 27781 25005 22441 0.1% -03% -07%
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Tabnmua N3.53 - MoTtpebneHve nepBUYHbIX 3HEPrOPECYPCOB B CTpaHax G-20, MAH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
% = ,g = § g = ,g = § % = ,g = g
58 25 8 | 53 8% © | 5% 8% @8
2% 33 5 2% 33 5 2% 33 S
83 ¢3 s 83 g3 S 83 g3 s
= ES T = =z T = =z T
2 = ™ 2 = @ 2 = I
Bcero 10875 12384 12131 1723 13103 12532 11935 1% 1% 0%
Hedtb 3336 3467 3343 3054 3439 2994 2626 0% 0% 1%
ras 2115 2m 2715 2622 2964 3102 2865 1% 2% 1%
Yronb 3590 3571 3224 3094 3524 2978 2666 0% 1% 1%
ATOMHag aHeprus 629 858 863 821 949 995 913 2% 2% 2%
l1aposHeprus 258 328 331 342 361 373 396 1% 1% 2%
BroaHeprug 776 926 966 987 1039 116 1160 1% 1% 2%
[Nlpyrve B13 m 524 627 803 829 973 1308 7% 7% 8%
Tabnuua N3.54 - [eHepaLys 3neKTpoaHeprin B cTpaHax G-20, TBTy
2015 2030 2040 Temnbl pocta 2015-2040
3 2 5 2 3 g = S g
R S 3 R S & F S 3
= o o o =3 = o o & =3 = a o o =S
82 5% £ 82 5% £ 82 3% £
Q @ T > = Q @ T = Q o T =
83 o3 & 83 o3 g 83 23 o
S = & 3 E: & S z &
Bcero 20460 27089 27462 28506 31991 32710 34769 2% 2% 2%
Hedtb 528 247 233 229 157 97 52 -5% 1% -9%
las 3942 5240 5748 5385 6238 7080 6402 2% 2% 2%
Yronb 8956 9454 8030 7488 10237 7901 6856 % 1% 1%
ATOMHas sHeprus 2412 5288 3303 3143 3633 3810 3497 2% 2% 1%
MoposHeprus 3006 3773 3854 3974 4176 4332 4605 1% 1% 2%
BroaHeprus 491 852 996 1055 1104 1343 1465 3% 4% 4%
Npyrve BU3 1126 4237 5298 7231 6447 8148 11892 7% 8% 10%

MPUTOXEHNE 3: 3HepreTnyeckue banaHcol
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CTpaHbl EATC

PucyHok 13.19 - MotpebneHne nepeUYHOII 3HEpriv No BUAAM TOMMMB W ero CTPYKTYpa Mo cueHapusaMm B cTpaHax EAIC

MK T H. 3.
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qoo
=S 1 .l |
700 |
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200 - 1 i 5 L = K )
»H HHlEH EEN
o - =1 : ¥ = = =
- ] 3 a
g | 2| & 8| % | &
I - A -
g i g g : g
2| = 2 | = |
2ma 2030 2040 S - o
HHHOBAWMOHHBIR Jnepronepexon
B [lpyrue BHI B Buoaneprea W Mapoakepris Il ATOMHaR 3HEpren ¥ronk O E] W Hedms
WcToyHumk: NH3N PAH
Tabnmua N3.55 - OCHOBHbIE NOKa3aTeny pa3BuTig B cTpaHax EAIC
2015 2030 2040 Temnbl pocta 2015-2040
= = = = = =4 = = =
) s o ) ) o Q ) o
F o= = & == I = & 5= Is &S
=3 S 3 = =3 S 3 2 =3 S 3 S
ge =g 2 ge =g = ge =9 =
o T = 2o D 2 [=Ng<D 2= 2
8 3 o3 = 83 o3 = 83 ° 3 &
g = s | & = s | g = &
3HeproemKkocTb BB, T H. 3./TbIC. 40N, 0,81 0N 0 0,70 0,64 0,63 0,62 -1,0% -1.0% 1%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 429 468 459 468 492 483 492 05% 0.5% 05%
Bbi6poch CO,, MAH T 1822 1950 1902 1914 1981 1934 1851 03% 02% 0,1%
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Tabnmua N3.56 - oTpebneHne NepernyHbIX 3HEPTrOPECYPCoB B cTpaHax EAC, MAH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
= = o = = = = = =
%:s £>s % %:s g:s % %:s %:S %
58 25 8 | 53 8% © | 5% 8% @8
2% 33 5 2% 33 5 2% 33 S
83 ¢3 s 83 g3 S 83 g3 s
= ES T = =z T = =z T
2 = ™ 2 = @ 2 = I
Bcero mn 879 861 879 923 907 924 1% 1% 1%
Hedtb 140 159 156 157 156 153 147 0% 0% 0%
a3 398 488 474 494 510 499 500 1% 1% 1%
Yronb 197 132 128 120 134 129 109 -1% 1% 1%
AtomHas sHeprug 52 65 66 68 81 81 105 2% 2% %
lnaposHeprus 16 19 19 20 20 21 23 1% 1% 1%
buoaneprus 9 15 15 16 21 22 28 4% 4% 5%
[lpyrue BA3 0 1 2 4 3 3 n 1% 12% 18%
Tabnuua N3.57 - leHepauuns anekTposHeprin B ctpaHax EA3C, TBTy
2015 2030 2040 Temnbl pocta 2015-2040
E 3 g 3 E g 3 E g
5= I s = 5= I s = 5= I s =
= 3 S 3 = = 3 S 3 = = 3 S 3 =
g e 39 = g2 39 = g e 39 =
Q ® T > e Q ® T e Q © T e
83 o3 & 83 o3 53 83 23 &
S = & 3 E: & S z &
Bcero 1229 1456 1457 1535 1606 1584 1833 1% 1% 2%
Hedtb 12 4 5 5 2 1 1 -8% -12% -12%
las 565 674 681 Py 124 716 791 1% 1% 1%
Yronb 258 286 275 251 296 280 250 % 0% 0%
ATOMHas sHeprusg 198 250 250 262 309 309 403 2% 2% 3%
MoposHeprus 192 224 225 229 254 235 266 1% 1% 1%
buosHeprus B 5 6 n 7 7 21 4% 4% 10%
lpyrve B3 1 13 16 36 34 36 95 15% 15% 20%
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