


VIHCTUTYT 3HEPreTMYecKuX NCCnefoBaHnii POCCUMIACKON akaaemMum Hayk

LIeHTp 3HepreTuki MockoBckon WKobl ynpasnexns CKOJTIKOBO

[TPOIHO3 PASBUTUS
JHEPTETUKI MUPA U POCCKN 2019



YIK 620.9:327
bbK 31.15:65
an

MPOMHO3 NOArOTOBNEH:
OIBYH «/HCTUTYT 3HEepreTnyeckix uccneaoBaHnii POCCHnCKon akafgeMnm Hayk»
HOY MockoBckas wkona ynpasnenus CKO/TKOBO
HayuHbli pykoBoauTenb akageMuk MakapoB A.A, HayuHblin pykooauTens MH3W PAH

PykoBoauTenb npoekTa K. 9. H. MuTpoBa T.A., anpekTop LieHTpa sHepreTuki MocKOBCKOM LKOMbI YNpaBneHns
CKO/KOBO, Hay4HbIV pYKOBOAWTENb HanpaBieHns «[1porHo3npoBaHmne pasBuTis MUPOBOW SHEPreTUKM U MUPOBbIX
3HEPreTMYeCcKMX PbIHKOB C ONpeaeNieHneM ponun 1 Mecta B Hux Poccun» MH3W PAH

KynaruH B.A. - 3aBefytoimni OToenoM uccnejoBaHus 3HEPreTuyeckoro koMnnekca mupa v Poccun NH3W PAH,
ovpekTop Lientpa UMNUKPEM HIY BLU3

B KHMre npencTaBneHbl Pe3ynbTaTbl UCCABA0BAHNS MO A0ATOCPOYHOMY NMPOrHO3UPOBAHUIO Pa3BUTUS MUPOBLIX 3HEp-
FETUYECKUX PbIHKOB 11 pacyeToB, NPOBEAEHHbIX C UCN0Ab30BaHNEM MHPOPMALIMOHHO-MOAeNbHOro koMnnekca SCANER.
BbinonHeHa KOMNEKCHas OLeHKa HanpaBneHui pa3BnTig 3HEPreTUKN M1pa, PErMoHOB W CTPaH, BKNOYas 06beMbl no-
TpebneHns, NPoN3BOACTBA, NepepaboTKyi U TOPrOBAN SHEPropecypcamy, LIEHDI, NapaMeTpbl KOHKYPEHLWN, ANHAMUKY
BBO/JA HOBbIX MOLLHOCTEN, 06beMbl Bbibpocos CO,. Tpu NPOrHO3HbIX cueHapus - KoHcepBaTuBHbINA, IHHOBALMOHHDIN
1 3Hepronepexof - 0TPaXatT K/KYEBbIE HEONPEOEEHHOCTN Pa3BUTIS SHEPreTUKN. C YYeTOM B/IUSIHUAS CUTYaLMK Ha
BHELLHMX PbIHKAX BbINOIHEHa OLEHKA HanpaBneHWin Pa3BIUTUS 3HEPreTukn Poccun.

MepcnekTBblI AHEPTreTUYECKNX PbIHKOB A8TaNbHO NPOAHaNM3NPOBaHbI C Y4eTOM TEXHONOrMYECKMX, NONNTUYECKMX, KNK-
MaTnyeckux 1 apyrux $GakTopos. [pOBENEHO UCCNEN0BaHNE PeakLuu PbIHKOB W K/OYEBbIX UFPOKOB Ha YKa3aHHble
GaKTopbl.

MpeaHasHayeHo ANs NpeacTaBuTeneil Hayku, braHeca, rocynapcTBEHHbIX AeATeNel, 3aHNMaloLLUXCs Npo6neMami pas-
BUTUS SHEPreTUKM U SKOHOMUKM, MOXET UCMONb30BaThCs B 06Pa30BaTE/bHbIX LIENSX.

MporHo3 pa3BuTua aHepreTuku Mupa u Poccum 2019 / nop pea. A.A. MakapoBa, T.A. Mutposoi, B.A. Kynaruua;
NH3N PAH-MockoBckas wkona ynpasnexus CKOJIKOBO - MockBsa, 2019. - 210 c. - ISBN 978-5-91438-028-8

ISBN 978-5-91438-028-8 © WIHCTUTYT 3HepreTuyeckux ncenenosannii PAH, 2019
© Mockosckas Lukona ynpasnexus CKO/TKOBO, 2019




[MPOrHO3 PA3BUTWA SHEPTETUKI MUPA 1 POCCIN 2019

ABTOPCKWW KONNEKTWB

bpunnuaHToBa B.B.

ankuH H0.B.
[ankuHa AA.
lpuropbes J1.M.
[pyLueseHko [LA.
[pyweseHKo E.B.

[llyHaesa H.B.
KanutoHos C.A.
Kanyctun H.0.

Kynaruu B.A.

KosuHa E.O.
Makapos AA.
Manaxos B.A.
MenbHukosa C.U.

MenbHukoB H.B.

MupoHosa W.10.

Mutposa TA.

OBYMHHMKOBA W.H.
Mepaoepo AA.

Panux .10.
Xoxnos AA.

9kosnesa [.[.

uneH pabouei rpynnbl LieHTpa aHepreTkn MocKoBCKOM LKoMbl ynpaeneHns CKOIKOBO
CTapLunii nHxeHep MH3W PAH

HayyYHbIl coTpyaHuK MH3WN PAH

OpaMHapHbI npodeccop HAY BLU3, K. 3. H., npodeccop

Hayy4HbI coTpyaHuK VH3W PAH, Beoywmui akenept UMLMPEM HIWY BLU3

akcnepTt LleHTpa aHepreTukn MocKoBCKOK LWKoAbI ynpaeneHus CKOTIKOBO,
HayYHbIl coTpyaHUK MH3W PAH

nHxeHep MH3W PAH
aHanUTKK No rasy LieHTpa aHepreTnku MocKoBCKo wKonbl ynpasneHus CKOJTKOBO

MNaLLIKiA HaydHblid cOTpyaHUK MH3W PAH, cT. npenopnasatens PrY Hedv v rasa (HIY)
nmeHu .M. TybkuHa

3aseqyrLnin 0Taenom UCCneaoBaHus SHepreTMyeckoro Kommnnekca mupa v Poccun MHIN PAH,
ampekTop Llentpa UMLMPEM HIY BLLI3

Hay4HbIin coTpyaHuK MH3WN PAH, skcnept UMLMPEM HIY BLLI3
aKaaemuK, HaydHblit pykosoautens MH3N PAH
3aseqyLnin 0TAenom NccneaoBaHus B3auMOoCBA3er SHepPreTuku ¢ 3KoHoMmukon MH3N PAH

Hay4HbIit coTpyaHuK MH3N PAH, skcnept UMLMPEM HIY BLLU3, ctapwuii npenoaasatens Pry
HedT v rasa (HNY) umenmn U.M. TybkuHa

CTapLuUni aHanuTuk LieHTpa sHepreTkn MockoBckor LwKoAbl ynpaeneHus CKOIKOBO

NHXeHep-uccnenosatenb MH3W PAH, HayyHbl COTPYAHMK McCnenoBateibCkoro LEHTPa SHepre-
Tyeckoi nonutuki (ML 3HEPMO) Esponelickoro yHusepeuteta B CaHKT-TMeTepbypre

K. 3. H., aupeKTop LleHTpa sHepreTnkn Mockosckon LwKkonbl ynpasnexus CKOIKOBO,
HaYy4HbIi PYKOBOAMTENb HanpaBneHns «[porHo3upoBaHue pasBrUTUS MUPOBOK SHEPrETUKM I
MWUPOBbIX SHEPreTUYECKMX PbIHKOB C OMPENENeHeM ponu 1 MecTa B HUX Poccuu» UH3W PAH

CTapLunit nHxerep MH3W PAH, akcnept UMLMPEM HIY BLU3

MeHekep npoekTa Internet of Energy LieHTpa sHepreTukit MOCKOBCKOIA LLIKOMbI yNpaBneHns
CKONKOBO

PYKOBOAMTENb MO MCCnenoBaHmuaM «First Imagine Ventures»

PYKOBOAMTENb HANPaBNeHus «31eKTPO3HepreTuka» LieHTpa sHepreTukn MoCKOBCKOW LLKOMbI
ynpasnexus CKONKOBO

NHXeHep MH3N PAH




OrNABJIEHKE

OcHoBHble BbIBOAbI [porHo3a-2019 5
Pasnen 1. MpoBas sHepreTyka: Ha Nopore 3HEPreTMYECKOT0 NEPEXOMA .....ooorveveeereeeeeeverseeee. 8
Y70 Takoe JHepreTuyecknin nepexoa? 14
HoBble MPUOPKUTETHI SHEPrONONNTUKY 17
CeMb TeXHONOrMYECKUX HanpPaBNeHIiA, KOTOPbIEe N3MEHAT MUPOBYHD SHEPreTuky 20
JHepronepexop;: NocneacTsus 45
Paspen 2. Mup Ha nepenyTbe 4
CleHapHble ycnosus i
[epBrUYyHOE NOTPebeHNE SHEPTUN ... 56
INeKTpo3HepreTnka 62
BOB0OOHOBIAEMAA BHEPIETUIKA ..cevveeeeeeereeereraeameacesssssssessesssssessessssssssssssssessssssss st 66
ATOMHas 3HepreTuka 70
PbIHOK XWAKMX TONANUB T4
PbIHOK ra30Boro TonamMea 102
PbIHOK TBEP/bIX TOMINB 118
MosuLMN KNYeBbIX UTPOKOB e 126
Bbibpocbi CG, ..... S 128
Pasgen 3. CLeHapHblid NPOrHo3 passuTis 3HepreTuku Poccum 132
CleHapHble ycnosus ansg Poccum ........ s 132
JHeproeMKoCTb 3KOHOMWKM U LIEHBI Ha a3 s 137
MepBUYHOE 3HEpronoTpednexne 1 CTpyKTypa aHeprobanaHca 140
MpoW3BOACTBO SHEPrOPECYpCos........ 142
JINeKTpoaHepreTnka 142
HedTaHas otpacib 147
[ Q30BAN OTPACTID.cooreeveveeeeeeeeeeeesseeeeeesesssseseeessssssesesssssssssesesssssssseseesssssssessssssssssssessesssssssesssssssssseessesssssssessssssssssessssssssssanssessens 153
YronbHas oTpacib 157
BBIOPOCHI CO, oo 160
BnugHne TIK Ha 3KOHOMUKY CTPaHbI 161
3aKnoyeHne 164
[Mpunoxexne 1. YncneHHocTb Hacenerns v BBI 168

Mpunoxenue 2. JHepreTndeckne banaHcebl 172




[MPOrHO3 PA3BUTWA SHEPTETUKI MUPA 1 POCCIN 2019

OCHOBHbIE BbIBOJbI MPOrHO3A-2019

+ (CHOBHOE HamnpaBfieHWe pa3BUTUS MUPOBOW SHepre- ¢ INeKTPOMOBUIN CXMUMAKOT HEDTAHOM PbIHOK, HO AAtT

TUKM YXe BUAHO: NOJ] BAUSHUEM U3MEHEHWA B SHEPTO-
NONNUTUKE U PA3BUTUS HOBBIX TEXHONMOTUIA, MIAP BXOANT
B 3Tan 4-ro 9HEPreTMYecKoro nepexoaa K LMpoKoMy
NCMONb30BaHUI0 BO30GHOBNAEMbIX NCTOYHUKOB 3HEP-
MM U BbITECHEHMIO UCKOMaeMblX BUAOB Tonnuea. Of-
HaKo TeMMbl 3TUX U3MEHEHUIl U CKOPOCTb nepexoaa
CBA3aHb! C BbICOKOW HEOMPEe1eNeHHOCTbHO.

POCT MMPOBOr0 NepBMYHOr0 3HepronoTpebneHns cy-
LLLeCTBEHHO 3aMennuTcd K 2040 ., B TOM Ynucne 3a cyet
3HEProaQQeKTUBHOCTH.

BoicTpoe pa3sutie B3 nossonmnt umyxe k 2040T. 0be-
cneyuBathb 35-50 % MUPOBOro NPonU3BOaACTBA 3NIEKTPO-
3Heprin 1 19-25 % Bcero aHepronotpedbnexns. 13 uc-
KornaeMblIX TOMNB TONbKO ra3 CMOXET HapaCTUTb CBOIO
L0/0 B MMPOBOM 3HeprobanaHce ¢ 22 % [0 24-26 %.
Yronb CHU3MT CBOIO oMo € 28 % [0 19-23 %.

Mup TaK 1 He A0XAETCS LWMPOKO aHOHCMPOBAHHbIX
MUKOB NMPOW3BOACTBA UCKOMAEMbIX TOMINB M3-3a UC-
yepnaHus 3anacos. KK NpUxoaaT, HO NPUYMHON CTa-
HOBATCS OrPaHUYEHMs BOBCE HE Ha CTOPOHE J06bluK,
a Ha CTOpOHe cnpoca. Bcnen 3a yronbHbIM NUKOM YXe
npubnnxaeTcs N1k notpedneHns HedTu.

0t 870 00 1800 M/H T H. 3. NOTEHLMaNbHOro NoTpebne-
HKUS noTepseT HePTAIHON PbIHOK K3-3a pocTa 3pdek-
TUBHOCTYW TPAHCMOPTHbIX CPEACTB 1 PacnpoCTPaHeH!s
TPaHCNOPTa Ha aNnbTePHATUBHBIX UCTOUHUKAX SHEPTUM.
[MaBHOW anbTepHATWBOW CTAHOBWTCS 3NEKTPOTPAHC-
nopr.

OnaceHns (MM MeyTbl) O BbICOKMX LieHax Ha HedTb,
ras ¥ yronb 0CTatOTCS B NPOLUAOM. Mup BOLLEN B 3M0-
XY LUMPOKOW TEXHONOTMYECKO! U MEXTOMNNNBHON KOH-
KypeHuuu. [ing Bcex cdep notpedbneHns nosasngercs
MHOr0 NepcneKTUBHbIX KOHKYPUPYIOLLMX Mexay coboi
PeLLUeHNt, TOTOBbIX MPKU POCTE LEeH [OMUHWPYHLLEro
TONAMBA ONEPaTUBHO NPEANOXNTb aNbTePHATUBY 1 OT-
BOEBATb PbIHOK.

HOBbI UMMY/IbC CMNPOCY Ha 3NEKTPO3Heprut. 310 OT-
KPbIBaeT [OMOHUTE/bHbIE BO3SMOXHOCTW AN MCTOY-
HMKOB €6 NPON3BO/ACTBA.

3NeKTPOIHepreTuka CTPEMUTENbHO NpeobpaxaeTcs.
BbicTpo pasBMBaeTCs [eLeHTpann3oBaHHas rexHepa-
LMg, NOTPeBUTeNM U3 MacCUBHbIX NPEBPaLLanTCa B
aKTUBHbIX UFPOKOB CUCTEMbI, NAET SHEPrUYHbIN NOUCK
peLLleHunit B 0611aCTI HAKOMNEHUA 3NEeKTPOSHEPTUM ¢
HauyMHaeTcs TpaHchOpMaLNg  31eKTPOIHepreTnye-
CKUX PbIHKOB.

BtogXeTHble nocTynnexus Poccuy 0T 3KCnopTa 3Hep-
FOPECcYpCcOB HeusbexHo 6yayT cHuxartbcs. PocT
9KCMopTa rasa YaCTUYHO KOMMEHCUPYET CHUXEHWe
06bEMOB BbIBO3a XWIKMX YrNeBoaopoaoB. Ho nepexon
Ha 60nee CNoXHble YCNoBus A06bIYM YrNeroaopo/aoB
Hen3bexHo NpuBeaeT K HeoBXOOMMOCTI pacLUMpeHns
NbrOT M CHWXEHUS HANOroBOW Harpyski, CneAcTBUEM
Yero CTaHeT yMeHblLEeHIe BbINNaT B b1oXeT.

TpaHchopMaUng 3HEPTreTUKM U CHUXEHMe BlofoxXeT-
HbIX MOCTYNAEHUA OT 3KCMOPTa BeayT K yMeHblle-
HWO BKNafa HeTEra3oBOro CEKTOpa, SBMSKLLEr0Cs
BaXKHeilllen COCTaBnstoLLEeNn 3KOHOMMKKM Poccuu. Ho
“MeHHo T3K 1 npoucxonsLve B HEM NpeobpasoBaHms
MOrYT [1aTb CTPaHEe HOBbIA MUMNYNbC ONS PasBUTUS U
pocTa BBIl 3a cyet peanusaLnm 0rpoMHOro NoTeHLna-
Nla 3HeprocbepexeHns 1 Co3[aHNg AONONHUTENBHOIO
CNpoca Ha NPOMBILLNEHHYIO NPOAYKLMIO A8 Moaep-
Husauuu T3IK. [Ing 3T0Or0 HyxHa pelunTenbHas 3Ko-
HOMWYECKas W 3HepreTuyeckas NoauTHKa apantawmuy
CTpaHbl K 3Hepronepexofy. Ho uMeloLLLeecs 0KHO BO3-
MOXHOCTEM orpaHnunBaeTcd byksanbHo 7-10 rogamu.







PASLE/T 1

MPOBAS SHEPTETUKA:
HA TTOPOT'E SHEPTETUHECKOI O MEPEXOLA



BBEJEHWUE

a ABa C NONOBWHOI roaa, NPOWeALWwnX ¢ npeablay-
LLlero Bbinycka «[lporHos3a», CTano 0TYETAUBO BUA-
HO, YTO MO AAB/IEHUMEM HAKOMUBLLEUCS KPUTUYECKON
MaCCbl TEXHOIOrMYECKMX UHHOBALMIA, @ TakXXe N3MEHeHNS
MPUOPUTETOB OCYOAPCTBEHHbIX SHEPreTUYecKUX nonu-
TUK, MUPOBAs SHepreTnYeckas cucTeMa BOLUNA B 0Yepen-

HOW nepuoa QYyHOAMEHTANbHbIX U3MEHEHU. 3TO CO3aaeT
OFPOMHYI0 HEeonpeaeNneHHoCTb, KOTOPYH XOpOLIO WAMio-
CTPMPYET Pa3bpoc OLEHOK K/IOYEBbIX MPOTrHO3HbIX NOKa3a-
TENe, XxapakTepnayLmx byayLiee MUPOBON SHEPreTUKy
(puc. 11-17).

CPABHEHWE OCHOBHbIX MOKASATENEV C APYT UMW NTPOTHO3AMY

PucyHok 1.1 - NepBuyHoe aHepronotpebnexne B mupe B 2040 . 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 NHHOBAUMOHHBIN
BP 2019 Less globalization

NH3W - CKOJTKOBO 2019 KoHcepBaTuBHbIN
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.
1
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PucyHok 1.2 - YncneHHocTb aBTONapKa u anektpoMobuneit, K 2040 r., MnH wr., nons IM B aBTonapke

IRENA Global Energy transformation
IEA EV Outlook 2019

H3W - CKONKOBO 2019

BP 2019

IEA WEO 2018

OPEC W00 2018

Bloomberg NEF 2019

0 500 1000 1500 2000 2500 M/H WT.
™ 371eKTPOMOBIUNM MUHUAMANBHOE YKCTO ™ 3NeKTPOMOBUNM - MaKCUMANbHOE YMCTIO m [Ipyrue aBToMo6um

KoHcepBaTUBHbIN CLEHapWit NpeanonaraeT CoxpaHeHne TeKyu.leVI CUTyaLlMn KakK B PasBUTUK TEXHONOMMI, TaK 1 C TOYKM
3peHund FOCWJ,&DCTBGHHOVI NONNTUKK - d)aKTI/Il-IeCKI/I 10T cueHapMM npeaycMaTpnBaeT COXpaHeHne TeKyLmMx TpeHaoB.

MHHOBALMOHHDBIN CLeHapuil npeanonaraeT YCKOPeHne passuTiis TeXHONOTWIA U, TNABHOE, CHATUE NPendTCTBIN Ha NyTU UX
MeX[1yHapoaHOro TpaHcdepa. [laHHbIi CLieHapuil NpeanonaraeT yeuneHue yXe npuHATLIX HaLMOHaNbHbIX MPUOPUTETOB B
NPoABMXeHWM B3, nopiepkke aneKTpoTpaHcnopTa, CTUMYIMPOBaHIUN SHEProahdeKTUBHOCTH.

B cueHapuu 3Hepronepexog, nPoUCXOAMT A0NONHUTENBHOE YekopeHue HTIT n hoKyCUpoBKa SHEPrONOAUTUKIA BCEX CTPaH
Ha Lengx nekapboHnsauun. B otnnyue ot MHHOBALMOHHOIO, B 3TOM CLEHapui NpUOpUTET Beeraa y 6es3- unu HUsKoyrne-
POHbIX TEXHOMOT WA

PucyHok 1.3 - lonsa BUJ B 06bemMe MUPOBOro nepBu4HOro notpebneHus aHepropecypcos B Mupe B 2017 u 2040 rr., %

IRENA Global Energy transformation

BP 2019 Rapid transition

|EA 2018 Sustainable Development

Shell scenarios 2019 Sky

DNV GL Energy Transition Outlook 2018
NH3W - CKO/TKOBO 2019 3Hepronepexon,
Shell scenarios 2019 Ocean

BP 2019 Evolving transition

H3K - CKONKOBO 2019 WHHOBAUMOHHbIN
IEA 2018 New Policies

OPEC W00 2018

AH3W - CKOJIKOBO 2019 KoHcepBaTuBHbIi
Shell scenarios 2019 Mountain

EIA [EO 2018

IEA 2018 Current Policies

YposeHb 2017

I T T T T T T T 1

0% 5% 10 % 15% 20% 25% 30% 35% 40% 45% 50 %

B3 BKNI0YaIOT B CE6A CONHEYHYIO SHEPTETHUKY, BETPOBYIO SHEPTETHKY, TMAPOSHEPTIio, B TOM Yucae 6onblume 1 Manble F3C, 61oras, TpaanUMOHHYI0 1 HETPAAMUMOHHYI0 B1uoMacey,
SHEPT U0 NPUAUBOB, TEOTEPMANbHbIX UCTOYHUKOB, BOJH 1 M.
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Metoponorus MporHosa-2019 nocTpoeHa Ha MOAebHOW OLEHKE LLIMPOKOro CLEHAPHOro AnanasoHa BapuaHToB

PasBUTUS SHEPreTUKN MUPa B 3aBUCUMOCTH OT CKOPOCTY Pa3BUTUS 1 TpaHC(HEpPa TEXHONOTWIA 1 TOC3Heprono-

JINTUKN.

PucyHok 1.4 - [lons BU3 B npou3soacTee anekTposHeprin 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 - CKONTKOBO 3Hepronepexon
IEA 2018 New Policies

NH3W - CKONKOBO MHHOBALLMOHHbI
H3W - CKOJTKOBO KoHcepeaTuBHbIi
IEA 2018 Current Policies

Shell scenarios 2019 Ocean

Shell scenarios 2019 Mountain
YposeHb 2017

0%

PucyHok 1.5 - Lienbl Hedu B 2040 r., gonn. 2017 r./6app.

20%

40 % 60 % 80 %

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

NH3W - CKONKOBO 2019 KoHcepBaTuBHbIi

EIA AEO 2018 Reference case

EIA AEO 2018 Low economic growth

EIA AEO 2018 High oil and gas resource and technology
MH3K - CKONKOBO 2019 VHHOBAUMOHHBIN

|EA 2018 Sustainable Development

H3W - CKONKOBO 2013 3Hepronepexon

EIA AEO 2018 Low oil price

YposeHb 2017

MporHos-2019 - He3aBUCHUMbIV COBMECTHBIA NPOEKT UHCTU-
TyTa aHepreTuyecknx nccnenosanui PAH u LieHTpa sHep-
reTukn MockoBCKOW LLKonbl ynpaBnexns CKOMKOBO, 3apa-
4a KOTOpOro - pa3paboTaTb HeNpeaB3ATbIN, B3BELIEHHbIN
B3rNS[ HA Pa3Hble BapuaHTbl Pa3BUTIS MUPOBOI SHEPreTU-
KW, OLBHNTb X KONMYECTBEHHO, BKOYas BNUSIHWE Ha pPOC-
cuircknit TIK 1 9KOHOMUKY, a Takxe chopMynpoBaThb Ans
Poccuiickor MDeaepauiy 0CHOBHbIE BbI30BbI 1 BO3MOXHbIE

50

nonn. 2017 r./6app.

100 150 200

BApPWaHTbl aaanTaLun K NPOUCXOAALLNM M3MeHeHUaM. Kak
00bI4HO, «[1pOrHO3» BbINOAHEH B3 Kakoro-1mbo BHELHero
3aKasa unu GUHAHCMPOBaHKS, YT 0becneynBaeT ero non-
HYI0 HE3aBNCUMOCTb OT MHTEPECOB Nt0BbIX CTENKXONIEPOB.

PA3LES 1. MUPOBAS 3HEPTETUKA: HA MOPOTE 3HEPTETUYECKOI0 NEPEXOLA 10
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PucyHok 1.6 - Cpoku npoxoXaeHus "nuKoB cnpoca” Ha HedTb B MUPE MO0 CLIEHAPUSIM, MIIH T H. 3.

MNH T H. 3.
5600 - ®
5400 -
5200 - .
5000 ()
@
4800 -
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4600 -
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4400 -
4200 ; : : ;
2018 2018-2025  2025-2035  2035-2040 2040+

CpOKy NpOX0oXaeHNs "N ka cnpoca’ Ha HedTb

Bloomberg NEF 2019
@ OPEC W00 2018
© BP 2019
® [EA 2018 New Policies
@ |[EA 2018 Current Palicies
IEA 2018 Sustainable Development
@ IH3W - CKONKOBO 2019 KoHcepBaTuBHbIi
VIH3W - CKONKOBO 2019 MHHOBALMOHHbII
@ /IH3W - CKOJIKOBO 2019 3Hepronepexoa
@ YpoBeHb 2018
@ Shell scenarios 2019 Mountain, Sky
@ Shell scenarios 2019 Ocean
© IRENA Global Energy transformation

PucyHok 1.7 - Cpoku npoxoXxaeHus "n1MKoB cnpoca” Ha Yroib B MUpPe MO CLEeHapusM, MAHTY. T.

MIHTY.T.

4900
4700
4500
4300
4100
3900
3700
3500
3300
3100
2900

2010-2018

2018-2025 2025-2035 2035-2040
lepuon NPOXoXaeHus "nika cnpoca” Ha yrob

2040+

OPEC W00 2018
@ BP 2019 Evolving transition
® BP 2019 Rapid transition
® |EA 2018 New Policies
@ [EA 2018 Current Policies
IEA 2018 Sustainable Development
@ IH3W - CKO/TKOBO 2019 KoHcepBaTnBHbIit
MH3K - CKONKOBO 2019 MHHOBaLMOHHBIN, IHepronepexon
@ Shell scenarios 2019 Sky
@ Shell scenarios 2019 Mountain
@ Shell scenarios 2019 Ocean
EIA IEQ 2018
@ DNV GL Energy Transition Outlook 2018
® McKinsey EIGEP 2019, Reference Case

WcTounnku pucyHkos 1.1-1.7: M3A, IRENA, UH3W PAH-Ckonkoo, OMEK, Bloomberg, BP, Shell, DNL GL, McKinsey, [lenapramMeHT aHepreTuku CLLA
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Tabnuua 1.1 - OcHOBHbIE NPOrHO3HbIE NapaMeTpbl cueHapues MporHosa-2019

2015 2040 2040 2040
KoHcepBaTuBHbIi WNHHOBALMOHHBIN JHepronepexon
(coxpaHeHue ckopocT  (yckopeHue passutus  (yckopeHue passuTug u
(CHOBHbIE NPOTHO3HBIE NAPAMETDb pasBUTHs Mvachd)ep§ " Tpchdeepa TpaHcdepa TeXHoNnorui
TEXHONOTWI W TeKyLLLeNn TEXHONOrWiA Npu npu GOKyCHpoBKe
rOCSHePrononNTUKM) COXPaHEHWM TekyLLel 3HEpPronoanTMKM
rOCIHePrononTUKM) BCEX CTPaH Ha
nekapboHu3aLmum)
MUP
[epBUYHOE 3HEPronaTPebNeHNe, MAH T H. 3. 13578 17205 16604 15904
3HeproemkocTb BB, T H. 3./Tbic. fonn. 2017 T. 0,98 0,70 0,69 0,66
MapK 3neKTpoMOBUNEN, MIH LUT. 0.8 251 427 603
[lons Bcex B3 B anekTposHepretuke, % 23 55 40 49

[lons CONHEYHOM, BETPOBOW, reaTepManbHON,
NPUINBHOM W BOSIHOBO 3HEPTUM B 5 18 22 30
3/1eKTPO3HEPreTuke, %

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

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

loTpebnenne HedTENPOAYKTOB, MAH T H. 3. 4267 4729 4212 3725
MoTpebnexue rasa, mnpp Ky6. M 3571 5110 5283 4968
loTpebnexne yrg, MIH T Y. T. 5484 5621 4846 4374
LieHbl HedTw, ponn. 2017 r./6app. 54 109 76 60
[Lgegi’ggg’( SS?ST’] Ao 2017 ./Tei. Ky6. M 253 318 (277) 327 (291) 289 (268)
[Lgeg:égizi gg’gg [rﬁmam' Aonn. 2017 ./Toic. Ky6. M 299 409 (352) 420 (359) 386 (341)
Bbibpockl CO,, MAH T 31918 35261 32321 29372
Poccug
3HeproemKkocTb BB, T H. 3./Tbic. fonn. 2017 1. 0m 0134 0130 0,101
06beM 00BbIYM XNAKNX YTNEBOAOPOAOB, MAH T 534 485 457 412
06bem 3kcnopTa rasa, Mapa Kyb. M 215 307 354 297
[lons Bcex B3 B anekTposHepretuke, % 17 15 16 21
Llexbl rasa (Mocksa), gonn. 2017 1. 69 n 84 137
[Nlong T3K B BB, % 23 l 10 17
[Jlons T3K B noxopax 6ropxeta, % 26 15 12 20

NcTounmku: MH3W PAH, LieHTp sHepreTuku MockoBCKOW LUKonbl ynpasneHus CKOIKOBO
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[inganoarotosku [NporHo3a-2019, Kak 1 B NpefblayLLIMe rogpi,
“cnonb3osancd MoaenbHO-UHPOPMALIMOHHBIA  KOMMAEKC
NH3W PAH - SCANER'?3# SCANER - nocTOsIHHO pa3BuBalo-
LUMIACH KOMNAEKC ONTUMU3ALMOHHBIX U UMUTALMOHHBIX MO-
Lenewn, a Takxe 6a3 JaHHbIX, ONMCbIBAOLLIMX SHEPreTUKY Mo
199 reorpaduyeckum yanam, 135 cTpaHam 1 rpynnam cTpaH.

MnpoBas YacTb pacyeToB MOAENbHOr0 KOMMIeKca OCHO-
BaHA Ha MTepaLOHHOM CYeTe MO BCEn NPOU3BOACTBEHHON
LLenoYke C 9KOHOMMKO-MATeMaTMyeckon OnTUMU3aLmMen
TOM/MBHBIX PbIHKOB M YYETOM B KaXO0M CErMEHTE TEeXHO-
NI0rMYECKMX NoKasaTeNen, a TakxXe OrpaHnyeHnin 1 CTuMy-
JIMPYIOLLIMX MEXAHW3MOB, ONPEAENseMbIX S3HEPrONOUTUKOK
(puc. 1.8).

PucyHok 1.8 - Cxema Mopeneii nporH03upoBaHus MUPOBOi aHepreTukn komnnekca SCANER

——

/
N e e e e e e e e e e e e e e e e e e (2 —_
l BxofHble napameTpb
Mogynb TexHonorui

I [ S e
([ Moo . v |
1 P - 1 ~ 3NeKTpO3HepreTMky I

|
¢ I
Moyb ! Moayns B3 <«—> [loTpebneHne No CekTopaM  <—> |
OLIBHKM : Mopynb 1
PECYPCHOI ! HedraHoi Mopynb  <— Tparcnopt MPOrHO31POBaHHS! |
6asbl I |, Moayms XuMudeckas npom. cnpoca |

| . T3b > «>

I ['a30BbIit MOLY/b <« HaceneHue v np. I
I
! . MoTepu 1 CO6CT. HyXabl |
I YrofibHblil MOfynb  <— |

\
B PacueTHbIi 6nok -7

Mopy/b pesynbTaTos

WcTounuk: UHIW PAH

! Makapos A.A., Becenos ®.B., Enuceesa 0.A, Kynarun B.A., MutpoBa T.A., Oununnos C.M., MnakutkuHa N1.C. Scaner. CynepkoMnnekc akTUBHOWM HaBUraLuuM B 3HEPreTUYeCcKMX

nccnenosannax, Mocksa, MHIN PAH, 2011.

? 3BOMIOLLMS MUPOBbIX SHEPTETUYECKNX PbIHKOB M ee nocneacTsus ans Poccuu, Mo pen. A.A. Makaposa, J1.M. Tpuropbesa, Mutposoit. M.: UH3U PAH - ALL npu Mpasutensctee PO, 2015.

8 Makapos A.A. CucTeMHble MCCNe0BaHNS Pa3BUTIS SHepreTuky, M3patenbckuit nom M3, 2015,

“  TlepcnekTuBbl pa3BUTUs MUPOBOIT SHEPreTUKM C YYeTOM BNIMAHNS TeXHONOrMYeckora nporpecca, Mockea, MH3WU PAH, 2019.

PA3LE/ 1. MUPOBAS 3HEPTETUKA: HA MOPOTE 3HEPTETUYECKOIO NEPEXOLA 13



YTO TAKOE 3HEPTETUYECKWUM NEPEXOA?

NpoBas SHEPreTMYeckas CUCTEMA BOLLMA B HOBbIN

3Tan QyHOaMEeHTanbHOW TpaHcopMauun. B uenom

3TOT KOMMN/EKC U3MEHEHNI 0BbIYHO Ha3bIBAKIT «3IHEp-
retyeckum nepexonom» (Energy Transition), ogHako npea-
CTaB/EHNS O CKOPOCTY W rybuHe AaHHOro NpoLIecca 3aMeT-
HO oTnYatoTes. CLeHapui, ONUChIBALLIME Pa3HYH CKOPOCTb
npeobpa3oBaHnii, bymyT pacCMOTPEHbI B CNEMyOLIEM pas-
[ene, a aHHbIi pasaen NOCBALLEH aHanu3y ABYX OCHOBHbIX
[paliBepoB aTWX Npeobpas3oBaHnil - BbICTPOMY Pa3BUTHIO
1 PaCcMpPOCTPAHEHMIO HOBbIX TEXHONOTWUA M U3MEHEHMAM B
aHeprononuTuke (puc. 1.9).

PucyHok 1.9 - [ipaiiBepbl IHepronepexopa

OCHOBHOE HanpaBneHue PasBUTUS NOBaNbHON
3HEPreT!KM yXe 0TYETANBO BUAHO: NOA BAMSHUEM
N3MEHEHWIA B SHEPTONOAUTIKE U Pa3BUTUS HOBbIX
TEXHONMOMMIA MUP BCTYNAeT B 3Tan 4-ro sHepretu-

YeCKoro nepexopa K L1MPoKOMY NCMOob30BaHNIO
BO306HOBNAEMbIX MCTOYHNKOB 3HEeprun u BbiTeC-
HEHMIO MCKOMaeMblIx BUIOB ToMNMBa. OnHaKo TeM-
Mbl 3TUX USMEHEHWI N CKOPOCTb NEepexopa CBsi3a-
Hbl C BbICOKOW HEOMPEAENEHHOCTbIO.

locymapcTeeHHas
3HepreTuyeckas
nonuTUKa
Jpansepbl
gHepronepexoaa
Pa3Butue
TEXHONOrunn

Knumatiyeckas noBecTka v Lenn no D,EKHpﬁOHI/IS&LWIVI

CTpemneHue npaBnUTeNbCTB BCeX CTPaH 06ecneynTb
KOHKYPEHTOCNOCOBHOCTb HALMOHAMbHbIX SKOHOMMK U YCKOPUTb UX
9KOHOMMYECKUA POCT 3a CYET YHUBEPCANbHOrO JOCTYNa K AOCTYMHOI
Mo LieHe 3Hepruu

CTpeM/eHne NoBbICUTb 3HEPreTUYECKYH 6e30MacHOCTb, CHUXas
33aBWCMMOCTb OT MMNOPTA YrN1IeBOA0POA0B 1 HapaLlBas NOCTaBKK OT
MECTHbIX S(DCDEKTVIBHbIX HU3KOYrnepoaHbiX NCTOYHMKOB

TexXHUYecKnin Nporpecc 1 NosBneHne abcomioTHO HOBbIX
TEXHO/IOTMYECKMX PELLEHWIA, KOTOPbIE CNOCOBHbI 3HAUMTENBHO MOBBICHTL
3 GEKTUBHOCTb SHEPreTUYECKOro CeKTOpa U U3MEHIUTb TPAAULIMOHHBINA
€nocob ero GyHKLMOHNPOBaHWS

NcTounnku: UH3IW PAH, LieHTp aHepreTrku MockoBCKOM Lkonbl ynpaeneHus CKO/IKOBO

PA3LEST 1. MUPOBAS 3HEPTETUKA: HA TTOPOI'E 3HEPTETUYECKOI O NMEPEXOA 14



[MPOrHO3 PA3BUTWA SHEPTETUKI MUPA 1 POCCIN 2019

TepMUH «3HEpPreTYecknin Nnepexod» 6bin NPpeanoxeH B. CMUNOM 1 UCNONB3YETCS «[1sh ONUCAHUS USMEHEHNS CTRYKTYPb
NepBUYHOrO 3HEpPronoTpebneHns 1 NOCTENEHHOr0 Nepexoaa OT CYLLECTBYIOLLEH CXeMbl 3HEProobecneyeHns K HoBOMY
COCTOSIHWK) 3HEPreTUYEeCKOn CUCTEMbI»®. TEKYLLMIA 3HEPronepexon - 3T0 0YEePeHON, YXKe YETBEPTbIV CABUM B CEPUN aHa-
NOTMYHbIX QYHAAMEHTANbHBIX CTPYKTYPHbIX NPeobpa30oBaHnini MMPOBOIO 3HEPreTNYeckoro Cexktopa. C KOMMYeCTBEHHON
TOYKY 3peHNs IHepronepexon MOXHO onpeaennTs, kak 10 % cokpallieHne 401 PbiHKa ONpeaeeHHoro 3Hepropecypca 3a
10 net. Hanbonee W3BECTHO YXe CTaBLUEE KNACCUYECKMM PAsLENeHNEe SHEPreTUYECKIX NEPEXONOB, NMPEASIOKEHHOE TEM
xe B. CMunom® (puc. 1.10):

¢ MepBblii SHEPreTUYECKN NEPEX0A NPONCXOaMN OT BMOMACChI K Y, B X0 Hero aona yrns B 06LieM obbeme no-
TpebneHns nepBrnyHoit aHepriv ¢ 1840 no 1900 rr. yBennunnach ¢ 5 % Ao 50 %. Yronb CTan 0CHOBHbIM UCTOYHWKOM
SHEpriy MHOYCTPManbHOro MUpa;

¢ BTOPOW 3HEpreTUYeCKMn Nepexop, CBA3aH C pacnpocTpaHeHneM HedTn - ee 009 Bblpocna ¢ 3 % B 1915 1. 0o 45 % K
1975 . Hanbonee WHTEHCKBHDbIV Nepuoa NePEeKYeHns ¢ Yrs Ha HedTb NPULLIENCS Ha rofbl Nocne BTopon M1poBoi
BOWMHbI. Hauancs «Bek MOTOPOB» W IOMUHUPOBAHUS HedTH, KOTOPbIA 3aBepLUMICS B KOHLE 1970-X T. HedTAHbIM Kpu-
3ucoM;

* TpeTUil 3HepreTMYecKMil Nnepexon NpuBen K LIMPOKOMY UCMOb30BaHNI0 NPUPOAHOTO rasa (ero oM Bbpocna ¢ 3 %
B 1930 r. 00 23 % B 2017 .) 3@ CYET YACTUYHOO BLITECHEHMS KaK Yrg, TaK 1 HedTy;

+ B HacTodLLee BpeMs Mbl SBNSEMCS CBUOETENIMW Hayana YeTBEpTOro SHEepreTUyeckoro nepexopa. B nocnepHee
[ecatTuneTie 6bin NoayYeHbl BaXHbIe NMPOABWKEHNS B KOMMEpLManu3aLi LIXPOKOr0 CNeKTpa HeTPaanLMOHHbIX
3HEpPreTMYecKNX PECYPCOB M TEXHOMOTWIA — BETPOBbIE 3NEKTPOCTAHLIMK, CONHEeYHbIe baTapeu, akKyMynsTopbl 31eK-
TposHepriv u apyrve. flons HBI3 (6e3 yueta ruaposHeprum) B 06iiem o6beme NoTpebneHns NepeudHoN SHeprum B
2017 1. cocTaBuna 3 %, HO OHa CTPEMUTESbHO PacTeT.

B 60/1ee y3KOM CMbICNE, «3HEPTeTUYECKN Nepexod» - 3T0 NepeBo HeMELIKOro TepMuHa "Energiewende”. Bniepsbie 3T10T
TepMUH Bbin ncnonb3osaH B 1980 . B my6nnkaLun 3K0N0rMyeckoro MHeTuTyTa (MHCTUTYTa NpuknaaHoi skonorun) ep-
MaHUY MOJ Ha3BaHWUEM «3HEePreTNyeckuii NoBopPOT. POCT 1 61arococTosgHue 6e3 HedTh 1 ypaHa»’, a B LUMPOKMIA MEXTY-
HapoaHbIn 06uxon Bowen B Havyane 2010-x rr. nocne aapum Ha A3C Qykycuma. Kak oauH 13 Hanbonee aMbuLMO3HbIX
NPOEKTOB leKapboHIU3aLIMM 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 npuMepoMm
N9 MacLTabHbIX Npeobpas3oBaHuii No BceMy Mupy' . B naHHoM paboTe 0KkasbiBanach BO3MOXHOCTb 3KOHOMMYECKOro
pOCTa W YCTONYMBOrO SHEProCHabXeHUs 6e3 UCMONb30BaHMS aTOMHOM 3HEPTiN - 3a CYET BO30OHOBNAEMOW SHEPTeTUKN
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.

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

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). lata o6patieHus: 06.05.2019.

Triiby 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 o6patlenus: 06.05.2019).

Hager C., Stefes C.H.: Germany's Energy Transition: A Comparative Perspective. - Palgrave Macmillan, New York, 2016.
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PucyHok 1.10 - U3MeHeHue CTPYKTypbl MUPOBOIO MEPBUYHOIO 3HEPronoTpebaeHus no BugaM Tonnnea c 1860 r. n
yeTbIpe IHepreTMYECKNX nepexoaa

Pl n g,

4-it nepexop
(wa BU3)

3-it nepexop
(wa ras)

2-i nepexon
1-it nepexon (Ha HedTb)
(Ha yronb)

% BAKT NPOTHO3
1860 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030
. Bromacca, BKN. 1poBa 11 0TX0MbI Yronb . Hedts a3 . ATOMHag 3Heprus . [MapoaHeprs [pyrve BU3

NcToynnku: UHIW PAH, LieHTp aHepreTkn MockoBckom Wwkonbl ynpaenerus CKOTKOBO

Ha aTane YeTBepTOro 3HEPreTMYecKoro Nepexoaa, B OTAMYME OT NpeablayLLyX TPeX, OCHOBHbIM [IpaliBepoM CTa-

HOBMTCS! HE CTONbKO 3KOHOMMYECKast NPUBIEKATENIbHOCTb HOBbIX MCTOYHWUKOB SHEPTUM, CKOMbKO KayeCTBEHHO
HOBbIN (aKTOp - AeKapboHM3aLMs 1 6opbba C rNobanbHbIM U3MEHEHMEM KNNMATA.

PA3LES 1. MUPOBAS 3HEPTETUKA: HA MOPOTE 3HEPTETUYECKOI0 NEPEXOLA 16



[MPOrHO3 PA3BUTWA SHEPTETUKI MUPA 1 POCCIN 2019

HOBbIE MPUOPUTETbI 3HEPTETUYECKOW NONUTUKM:
nekapboHu3aLms, Ka4ecTso BO3ayXa 1 nepexon K
HW3KOYrnepoaHbIM UCTOYHUKAM 3HEepruu

HeprononnNTMKa rocynapcTs UMEEeT OrpOMHOE BIMAHME

Ha pPasBUTME MUPOBOI SHEPreTUKM. MyTeM npuMeHe-

HUS DUCKANbHBIX MHCTPYMEHTOB (Hanoros, cy6euani),
(GOPMUPOBAHIS NMPOMbILLINEHHbIX CTAHAAPTOB 1,15 TOM/NBA U
TPAHCMOPTHbIX CPEACTB, @ TaKXXe NOCPEACTBOM creundny-
HbIX PErynaTMBHbIX Mep NpaBuUTeNbCTBa CMOCOBHBI CYLLe-
CTBEHHO CTUMYNMPOBATH UM, HANPOTUB, JECTUMYNMPOBATH
noTpe6neHne TOro UAM UHOTO BUAA TOMAMBA W YNPaBnATb
CMPOCOM Ha 9HeproHocuTenu. Mpu 3TOM 3a4acTyl Mexa-
HM3Mbl TOCY[APCTBEHHOI MOMMEPXKN 0Ka3blBATCA Ha-
CTOMbKO MOLLHbIM [1pAiiBEPOM [ U3MEHEeHUs 3Heproba-
NAHCA, YTO MepeBeLLNBaloT 06bEKTUBHbIE SKOHOMUYECKME
nokasarenm.

Nioboe nNpaBMTENbCTBO CTPEMMUTCH HAWTM ONTUMANbHbIN
OTBET CPasy Ha TPy 3anpoca Co CTOPOHbI 06LecTBa K TIK
(T. H. «3HEpreThyecKas TpuneMMa» no onpeaeneHno Miupo-
BOr0 9HEPreTMYeckoro cosetal:

+ obecneynTsb OOCTYNHOCTb 3Heprun B [0CTATOYHbIX
obbeMax n no npueMnemMbiM LeHaM;

+ o0becneuntb HafeXHOCTb U 6e30MacHOCTb 3HEpro-
cHabXeHus;

+ 06ecrneynTb ero 3KONOrMYHOCTb (TpeBoBaHue no Mu-
HAMM3aLIMM AHTPOMOrEHHOr0 BO3AENCTBUS SHEProCH-
CTEeM Ha OKpyXaloLLlyto cpeqy).

B nocnefHee necsTuneTue 3K0M0rMYeckue 3agadun cranm
9BHO NpeBanMpoBaTb Haf, 0CTajbHbIMA BO BCE HOMbLUIEM
uncne ctpaH. Monutuka AekapboHWU3aLnUK, HanpaBieHHas
Ha COKpaLLleHue BbIBPOCOB NapHMKOBbIX Fa30B B MUPOBOW
3KOHOMMKE B paMKax 60pbbbl C N3MEHEHUEM KNIUMaTa - 3T0
BaXHeWwnin apansep rnobanbHoro JHepronepexopa. 0a-
HWM M3 BaXHENLMX CMMBONOB NepecMoTpa rocaHeprono-
JMTUK CTanu NPeanoXeHNs KIMMaTUYeckon KoHbepeHLum
00H COP-21 B pnekabpe 2015 ., B 3HaYUTENbHOW CTEneHu
COOKYCMPOBaHHbIe Ha [1eKapbOHM3aLMu 31eKTPO3Hepre-
TUKN. U3 162 NpUHSTBIX HaLWOoHabHbIX nnaHoB 106 aenatoTt
0COBbIA aKLEHT Ha YCKOPEHHOM pa3BMTUW BO30OHOBNSE-
MOW SHEPreTuky, 74 conepxar B cebe KOHKPETHbIE Lienu B
obnactu npumeHeHus HBUI ang Hyxa reHepauuu, otonne-
HWS, OXNaXAeHNS.

Mo aaHHbIM BcemupHoro baHka, k 2018 I yxe 45 rocynapcTs
1 25 0TAENbHbIX PEr1OHOB (B YACTHOCTM, HEKOTOPbIE LUTATI
CLUA) nu6o 3anycTunu HaLWOHaNbHY0 CUCTEMY TOProB/N
Bbibpocamu CO, unn apyrue GopMbl «yrnepoaHbix c6o-
poB»", IMBO MNAHMPYIOT 3TO caenaTb B bamxaiilem byay-
wem (puc. 1.11).

" CucTema Toproa BbiGpocamu CO, (unu TOProBns KBOTaMI HA BMUCCUM NaPHUKOBbIX
rasos) (aHrn. emissions trading) — PbIHOYHbIN MHCTPYMEHT CHUXEHUS BbIGPOCOB Nap-
HWKOBbIX ra30B B aTMOC(EpY.

PA3LEST 1. MPOBAS 3HEPTETUKA: HA TTOPOI'E 3HEPIETUYECKOI O NMEPEXOLA 17
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0QHaKo B paae CTpaH, B MepBylo 04Yepedb - B pasBuBaio-
LMXC CTpaHax Asun - MpUOPUTET B HACTOALLEE BPEMS
UMEET [1aXe HE CTOMbKO KNMMaTUYecKas noBecTKa, CKolb-
KO BOMPOCbI JIOKANbHOr0 KayecTa BO3Ayxa, 0COGEHHO B
KPYMHbIX TOPOAAX, rae 9T0 AeHCTBUTENBHO CTAHOBUTCS Ce-
pbesHolt coLmanbHoi npobnemoit (puc. 112).

N nonutrka ueKapﬁonsauMM, n 60pb68 C NOKabHbIMU
3arpsa3HeHnamun aTMOCCDepr YBENNYMBAKT WHTEPEC Mpa-

BUTENbCTB K BO30GHOBNSEMbIM UCTOYHIUKAM SHepruu (BIJ).
B3, kpoMe T0Oro, CO30at0T LOMOMHUTENbHbIE NPEUMYLLE-
CTBa: NOBbILLEHWE 3HEPrOBE30MaCHOCTM 33 CYET CHIKEHMS
3aBMCUMOCTH OT MMMOPTa SHEPTOPECYPCOB A1 CTPaH-UM-
NopTEPOB, CHUXEHWe NoTPebeHns yrneBoa0POA0B Ha BHY-
TPEHHEM PbIHKE M BbICBOBOX/EHNE MX ANg 3KCMopTa AN
CTPaH-3KCNOPTEPOB, BO3MOXHOCTb 9KOHOMMUYECKM 3 deK-
TMBHOIO 0becnevyeHns sHepruern TeppuTOpUIA, 0TPE3aHHbIX
OT LIEHTPA/IM30BAHHBIX CUCTEM SHEPTOCHABXEHNS.

Mpw 3TOM NPaKTUKa YXe NOATBEPANIA BbICOKWA NOTEHLMAN BAUSHUS «yrNEPOAHbIX CO0POB» Ha 3HeprobanaHc: Tak, Be-
nuko6puTaHng B 2013 r. BBENa ycuneHHyio (Mo cpaBHeHMo ¢ 06LLeeBPONeCKoi) CUCTEMY B3MMaHWS MnaTbl 3a BbIBPOCHI
CO, - Carbon Price Floor B couetaHiu ¢ Large Combustion Plant Directive. Cpasy nocne BBefigHus 310 CUCTEMbI 40N
YroNbHOW reHepauui B CTpaHOBOM BanaHce Havyana pesko nagatb - ¢ 40 % B 2012 1. 0o nuwb 7 % B 2017 1. Tlpn 3T0M He-
06X0MMO OTMETUTb, YTO LIEHOBOE [1aBfieHne 6e3yrnepoaHoi NOBECTKM CUIbHO 3aBUCKUT OT PELLIEHUI PErynsTopoB. Tak, B
EBpocotose nocne kpuauca 2008 r. Bbinv NPUHATHI PeLLIeHIs 06 yBenyeHnn onycTuMbix Bbiopocos CO, B paMKax KpynHeii-
Lie# B Mupe cucTeMbl Toproenu keoTami European Union Emission Trading System - B pesynbrare LieHa ToHHbl CO, ynana
B 3 pa3a BCero B TeyeHue roga. Ho B 2017 . 3Tu peLuenus Bbinn OTMEHEHbI — W LieHa YIIeKMCO0ro rasa B TeYeHue roaa

BbIPOC/A B YETbIpe pasa.

MepcneKTiBbl pa3BUTUS r0HBaNbHON AHEPTOCUCTEMDI CYLLIECTBEHHO 3aBUCAT OT MOMUTUKM KPYMHELEeR MUPOBOM 3KOHOMM-
Ku - Kutas. B nocnenHue rosl Kutail 06HapoaoBan 1 0CYLLECTBUN PSA CTPATEruii, HanpaBneHHbIX Ha 60pbby C U3MEHEHNEM
KNuMaTa, Ha COKpaLLieHe BbIBPOCOB 1 0bneryeHne nepexoaa CTpaHbl K HU3KOYrNepoaHoi SKOHOMIKE. 3Ta NONNTIKA OTBe-
yaeT KaK rnobanbHbIM Yeunuam no 6opbbe ¢ M3MeHeHneM Knumata, Tak 1 COBCTBEHHOM NOTPebHOCTH Kintas B pecTpyKTypy-
3aLMK CBOBN 9KOHOMMKI 1 pe)OPMUPOBAHIN ee Moaenelt NPOU3BOACTBa 1 MOTPebneHus.

B 2014 r. 6bIn 13AaH MaHOAT HALLMOHANbHOM CTPATeri B 06nacCTi 3HepPreTMYeckoi 6e30nacHOCTY, KOTopas CO3AaCT «3Hep-
ETUYECKYID PEBOMIOLMIO» NS KOPEHHOIO M3MEHEHWs NOTPebneHns SHeprum, NPOM3BOACTBA, TEXHOMOTUA W YNpaBneHus.
12-7 Tl9TUNEeTHWA NNaH onpeaenun 0bs3atenbHble Leny ANs YBeAMYeHUs NI0LaaN NecoB, CHUXEHUS SHEPrOeMKOCTM U Bbl-
6pOCOB YrNEKMCOr0 rasa 1 YBenu4YeHs 10M He-MCKONaeMblX BIALOB SHEPruM (SaepHON, rMaposHepreTNyeckoii, ConHey-
HOW, BETPOBOIA, BUOMACCHI, 1 reoTepManbHOIt) B NepBUYHOM NOTPeBneHMn sHeprun K 2015 T. A KioueBbIMU Lienami 13-ro

MatunetHero nnaxa (2015-2020 rr.) cranu:

+ YBENNYEHWe 0N He-MCKOMaeMor aHepriy B 06LLeM noTpebneHnn nepeudHomn aHepritn 0o 15 % k 2020 r. v 0o 20 %

2030 .

¢ YBENNYEHWE YCTaHOBNEHHOW MOLLIHOCTW BO306HOBNSEMON aHepri 0o 680 BT k 2020 1.

+ 3aKpbITUe YacTV MOLLHOCTEN No [06bIYe YIAs, HE YAOBNETBOPSAIOLLMX TEXHUYECKAM 11 SKONOTUYECKUM TPEBOBaHMSM
(oxono 800 MH T/r.), 1 BBOA, HOBbIX YCOBEPLLUEHCTBOBAHHbBIX MOLLHOCTE (0kono 500 MAH T/T.).

PA3JEN 1. MUPOBAS 3HEPTETUKA: HA TOPOTE 3HEPTETUYECKOTO MEPEXOLA 18
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PucyHok 1.11 - CTaTyc HaLMOHanbHbIX cUcTeM Toprosnu Bbibpocamu (CTB) u cuctem yrnepofiHbix c60poB B MUpe
no cocTosiHuio Ha 2019 .
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@ CTB BHeapeHa wu 3annaHnpoBaHa

ApreHTuHa

@ Hanor Ha YrmekvecnbIl ras BBEEH Wik 3aniaHnpoBaH P g }r
8 24 PaccMatpueaeTcst BO3MOXHOCTb BBoAa CTB v Hanora Ha Yrnekucnblii ras /
17 1 @ CTB 1t Hanor Ha yrekmchblii ra3 BBE/GHbI WK 3aNNaHNPOBaHbI Hogas 3enanaus
3 {[) Hanor Ha yrnekucnbiii ra3 BBeAEH WK 3annaHupoBak, CTB paccMatpueaeTcs
. . /) CTB BHeapeHa v 3annaH1poBaHa, Hanor Ha YrnekuChbli ra3 paccMaTpUBaeTes
HaumoHanbHbI - PernoHanbHbii () CTB 1 Hanor Ha yrnexvcnbiit ras BBeAGHbI v 3anniaHuposakbl, CTB unu Hanor Ha
YPOBEHb YPOBEHb YrIeKUCAbIil ra3 paccMaTpuBatoTcs

WcTounnk: World Bank Group, State and Trends of Carbon Pricing 2019

PucyHok 1.12 - UHpekc kayecTsa BO3/iyxa B CTONMULAX U KPYNHbIX ropoaax 40 BeayLLmx 3KOHOMUK MUpa,
¢dopmupytowmx 6onee 90 % Muposoro BBI.*
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Kaup &® oo TV e @
3p-Pun MyMﬁab S
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Mexviko 4 Kaﬁyﬂa Batrko (@ Manwna
Borota BaHra%p @ youimm
Kyana-Nymnyp ChHranyp
@ [Ixakapta
Pvo-pe-XaHeiipo
Can-Mayny
v CuaHeit
BysHoc-Aiipec JloxaHHec6ypr %
PS < MKr/M® (PM25) 9-15 Mkr/M3 (PMz25) 15-30 MKr/M® (PMz25s) ® 30-50 MKr/M3 (PM2s) ® >50 mKkr/M3 (PM25)
<20 mkr/m® (PMio) 20-35 mkr/m3 (PMro) 35-50 MKr/M3 (PMio) 50-100 Mkr/M3 (PMio) >100 Mr/M (PMio)

“Mo meToanke BO3 MHAMKATOP «3arps3HeHNs» CYMTAETCS Kak CPeaHEeCYTOUHOE COepXaHue B aTMOCdepe ropofa BpeAHbIX YacTul
3a NepuoL U3MepeHuii He MeHee NONyrofia, KayecTBO BO3Myxa NOKa3aHO Kak HauxyaLui nokasatenb u3 PM10 n PM25.

WcToyHuk: BceMupHas accoumaums 3npaBooxpaHenns, 2019

PA3LIE/T 1. MUPOBAS 3HEPTETUKA: HA MOPOT'E 3HEPTETUYECKOrO NEPEXOLA



Image by Jim Semonik from Pixabay

CEMb TEXHONOTMYECKMX HATPABJIEHUWN,
KOTOPbIE U3MEHAT MUPOBYHO 3HEPTETUKY

aHTponoreHHoi aHepretuku (puc. 113), obecneun-
Basl NPUXOJ TEXHOMOTUYECKMX PeBonioLmi (Hanpumep,
n306peTeHne aBuratens BHyTPEHHEro CropaHus uim 0CBoe-
HUE 3NEKTPUYECKON SHEPrUM) 1 KPYMHbIX TEXHOMOrNYECKIUX
MpOpbIBOB (3 NOCNEAHUX NPUMEPOB - 0CBOGHME Pecypcos
CnaHLeBoit HedTu 1 rasa). HauasLuWiics 3Hepronepexos He

‘ TI'I BCEraa Obl1 OCHOBHOW ABUMXYLLEW CUI0N PasBUTHS

CBSI3aH C KaKOoW-11Mb0 OfIHOM TEXHONOMMYECKON PEBOIOLIMEN
- HaKOMUBLUASCS KpUTUYECKas Macca 13 Lenoro KoMMiekca
TEXHONOTMYECKIX MHHOBALMIA Kak Ha CTOPOHe NPOW3BOLCTBa,
TaK W Ha CTOPOHE NoTpebneHns 3Hepruu BEAET K NMOCTENeH-
HOW rNy60oKOoK TpaHC(OpPMaLN BCEr0 3HEPTeTUYEeCKOro Cek-
TOpa.

JHepronepexof He CBA3aH C KaKoi-1mbo 0fHOM TEXHONOrMYECKON PEBOMIOLIMEN — HAKOMMBLLIASCS KpUTUYeCcKast
Macca M3 LIenoro KoMNAeKkca TeXHONOrMYeCKMX MHHOBALIMIA Kak Ha CTOPOHE NMPOW3BOACTBA, Tak W Ha CTOPOHE
noTpebneHus sHeprun BeAeT K NOCTeneHHON rnyboKon TpaHCHOopMaL BCETro S3HEPTreTUYECKOro CeKTopa.

PA3LEST 1. MUPOBAS 3HEPTETUKA: HA TTOPOI'E 3HEPTETUYECKOI O NMEPEXOA 20
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TexHonoruyeckas peBsosloLus:

+ 103BONIIET 0CBaMBATb HOBbIA, 0BbIYHO 6ONIEe KOHLEHTPUPOBAHHDIA BIAA NEPBUYHON SHEPrUM C KPaTHbIM PacLUm-
PEHNEM PECYPCHO Basbl 3HEPreTuky;

* BbiIaeT KOHEYHYIO 3HEepryuio ropasao 6onee BbICOKOW LIEHHOCTM, PaAMKanbHO ynydllasi NPOU3BOACTBO U BbIT C
PE3KMM MoBbILLIEHNEM 3DHEKTUBHOCTI TPYA;

¢ MOPOX[IaeT HOBble 3HepreTnyeckre 1 ConpsxXeHHbIe PbIHKN.

TeXHONOornYecKuii NpopbiB:

+ 00eCnevynBaeT CyLLEeCTBEHHOE PACLLMPEHIE SKOHOMIUYECKI NPUBNEKATEIbHOW PECYPCHOM 6a3bl MK NOBbILLEHNE
KT/1 ncnonb3yeMbix TeXHONOTWi;

¢ BefeT K KapAanHalibHbIM N3MEHEHNAM KOHbIOHKTYPbI PbIHKOB Y>Ke CYLLeCTBYHLLNX SHGDFOHOCMTGHGI;L

PucyHok 1.13 - NcTopus TeXHONOrMYecknx peBoioLmii U NpopbIBOB B XO[€ Pa3BUTUS aHTPOMOreHHOH 3HepreTuku

MNPA TH. 3.
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WcTounuk: NH3U PAH

B lporHo3e-2019 HM B OAHOM CLEHapUM He 0XuaaeTcs
HOBbIX TEXHONMOTNYECKMX PEBOMKOLMA - TaKMX, KaK 0CBOE-
HWe [eLleBoro TepMosiaepHoro cuHTesa. 0aHako npu aToMm
NpeanonaralTCsy HOBbIE TEXHONOTWYECKMEe MPOPbIBbI Ha
base Tex TeXHONOruii, KOTOpbIe YXXe NPOXoasaT anpobaunto
B HAcTOALLEe BpeMs: AanbHeillee yaeliesnexne BU3, Ha-
KONMTENEN 3NeKTPOSHePrum, passnTie UMMPOBbIX U NHTEN-
JIEKTYa/bHbIX CUCTEM B 3/IEKTPO3HEPreTuke 1 Ap., KoTopble 2 DiSilvestre M.-L. et al. How Decarbonization, Digitalization and Decentralization

are changing key power infrastructures / Renewable and Sustainable Energy
u 0becneyart TexHOMOrMYecKyto 6asy Ang IHepronepexosa. Reviews, Volume 93, October 2016

C TEXHONOrnYeckom TOYKM 3peHns JHepronepexoq - rno-
banbHas TpaHchOpMaLMg SHEpProcucTeM, CocTodllas 3
YETbIPEX 3N1EMEHTOB - 3HEPro3MdEKTMBHOCTI 1 TaK Hasbl-
BaeMblx «Tpex D»? - pekapboxusauuu (decarbonization),
feuenTpanusaumu (decentralization) u ouoxuranusalinm
(digitalization - undposusauus) (puc. 114). 3T npouecchl

PA3IEN 1. MUPOBAS 3HEPTETUKA: HA NOPOTE 3HEPTETUYECKOTO NEPEXOLA 21



[MPOrHO3 PA3BUTWSA SHEPTETUKI MUPA 1 POCCIN 2019

BO MHOIOM A0MO/HSOT U YCKOPSIT ApYr Apyra. Tak, 0CTur-
HYTb LieNeBbIX OPMEHTMPOB MO BbIpaboTKe 3N1eKTPO3HEprin
0T 6e3yrnepoaHbIX UCTOYHMKOB HEBO3MOXHO 6€3 LUMPOKO-
MaCLUTAbHOW MHTErpauum BO30OHOBNSEMbIX WCTOYHWUKOB
3HEPIM M CUCTEM XPaHeHWs aHeprun. PacnpocTpaHeHune
HebombLwMx BWI 1 HakonuTenen, B CBOK 04epedp, Tpebyet
Pa3BUTMS TEXHONOTUA PACNpPeNeNeHHON SHepreTukh u Ka-
YECTBEHHOIO CKayka B MOCTPOEHMM U yNpaBAeHUM pacnpe-

OENUTENbHbIMA 3NEeKTPUYECKUMU CeTAMU. TakuM 06pasoM,
AekapboHM3aLmns NPUBOANUT K YCKOPEHUIO AELLEHTPANN3 LN,
Ho ynpaBnsTb CTONb YCAOXHUBLUMMUCS CUCTEMAMU BO3MOX-
HO TO/bKO C NOMOLLbO LIMQPOBBIX TEXHONOMWIA - YTO U Onpe-
nenset 6yMm undpoBM3aLNN B 3HEpreTuke. B COBOKYMHOCTH
3TW CEMb TEXHONOMNYECKMX HanpaBNEHWUA COCTABST OCHOBY
JHepronepexoaa, CnocobeTBys YBeAMYEHIUO A0mn B3 1 BbI-
TECHEHWI0 MCKOMAeMbIX BUAOB TOMNNBA.

PucyHok 1.14 - OCHOBHbIE TEXHONOTMYECKME 3/IEMEHTbI IHEpronepexoaa
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JeLeHTpanu3aLms - NoBbILIEHIUE [0K
pacnpeaeneHHblx sHepropecypcos

WcTounuk: LieHTp aHepreTukin MockoBsckoil wkonbl ynpasnenns CKOJTKOBO

PA3JEN 1. MUPOBAS 3HEPTETUKA: HA TOPOTE 3HEPTETUYECKOTO MEPEXOLA
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1. MoBbiweHue aHeproapdHeKTUBHOCTH

HeproaddeKTUBHOCTb BKIKYAET OFPOMHY0 Fpynny ca-

MbIX PA3HOOBPA3HbIX TEXHOMOTWK, 0BEeCnedYMBatLLIAX

noBblLleHne 3hOEKTUBHOCT 3HEpPronoTpebnexus, 1
UrpaeT BaXHEWLUYo PONb B MPOMCXOASLUMX HA MUPOBbIX
3HEPreTUYECKUX PblHKax u3MeHeHusx. B MporHose-2019 npu
MOZENNPOBAHNN 3TV U3MEHEHMS YYNTBIBAIOTCS YEpes CHUXe-
HWe napaMeTpoB 3HeproemkocTw BBIT 1 aywesoro notpe-
BreHns, a Takxe UX 31eKTPOEMKOCTW W AyLLIEBOrO 3NEKTPO-
notpe6nexus (Pasnen 2, puc. 2.2, 2.3), a Ans TPaHCNOPTHOO
CeKTOpa - NYTEM CHWXEHWS CPEOHEero YOenbHOro pacxona
TOM/MBA MO aBTOMNAPKY.

OCHOBHOE MOCNEeaCTBME BHEOPEHUS BCEro KoM-
nnekca 3Hepro3OOEKTUBHLIX TEXHONOTWA - 3a-
Me[/IeHre TEMMNOB POCTa 3HEPronoTpedbneHus. 3a

CYET pocTa 3HeproadPeKTUBHOCTK Y NoTpebu-
Tenen 1 B Npeobpas0BaHWN 3HEPruKn, ANng Mupa
OTKPbIBABTCS BO3MOXHOCTb CTabunmsauun nep-
BMYHOr0 3HEPronoTpedbneHus.

PucyHoK 1.15 - TexHon0run NoBbILLEHUS S3HePreTUyeckon ahpeKTUBHOCTH B Pa3NIMYHbIX CEKTOpaX

TpaHCNOopTHbIN CEKTOP

L

MpOMBILLIEHHOCTD
BbiToBOM M KOMMEPYECKMIA
cekTopa

)

MoBblLLEHNE 3GEKTUBHOCTY TPAHCTIOPTHBIX CPEACTB (CHUXKEHME MACChl, MPUMEHEHNE KOMMO3UTHbIX
MaTepyanos, NOBbILLEHUE a3pOAMHAMUYECKIX CBOCTB, MoaepHu3aums [1BC, poct apdektnaHocTi BC 1
TPAHCMUCCUM, BHEOPEHME LM(POBbIX CUCTEM YNpaBNeH!s, rMépuamsaums)

TexHonoruu, HanpaeeHHbIe Ha POCT SHepreTMyeckon aQMEKTUBHOCTI NPOMbILLIEHHBIX YCTAHOBOK,
1MCNONb30BaHME BTOPUYHBIX SHepI'OHOCMTeJ'Iel;L SHBKTDI/ICDVIKGLWIF!

TeXHONOTUM NMOBbILLEHNS 3HEPTO3dMEKTUBHOCTY 3aHWI (MPUMEHEHIE HOBbIX TEMNOU30NSLMOHHbIX MATEPKUasIOB, HOBbIX
APXUTEKTYPHO-KOHCTPYKTOPCKMX PELLEHMIA NI NPOEKTUPOBAHNM XUTbIX U NPOMbILLASHHBIX 30aHIUM 1 COOPYXEHHIA —
«YMHOE CTPOUTENbCTBO, aKTUBHbIE 1 NACCUBHbIE I0Ma, UHTENNIEKTYaNbHbIE CICTEMbI KOHANLIMOHUPOBAHMS 1
OTOMNEHNS, NPUMEHEHIe CMAPT-METPUKY 11 APYTIX NpUBopoB yyerTa.

TexHonoruu, 0becneynBatoLLmMe NoBblLEHNE 3OHEKTUBHOCTY 3N1EKTPONOTPEBNEHMS.

WcTounnku: UH3W PAH, LieHTp aHepreTuku MockoBCKoW LKonbl ynpasneHust CKO/IKOBO

HecMoTps Ha TO, YTO HW MO OOHOW U3 3TUX TEXHONOT UK
TEXHONOrMYECKNX NPOPbLIBOB MK, TeM 60nee, PeBOMoLNN,
He MPeanonaraeTcs, B COBOKYMHOCTW OHU AAKOT NOMCTUHE
PEBONMOLMOHHBIA 3D DEKT: UMEHHO OHW 06ecnedynBaloT Cy-
LLIECTBEHHOE 3aMe[l/IeHNEe TEMMOB POCTAa BCETO MUPOBOrO
3HepronoTtpebnexus. bnarogaps Kak U3MeHeHUo CTPYKTY-
Pbl 3KOHOMMKMK, TaK 11 NPOrpeccy B aHeproapdeKTUBHOCTH
nocne MHOTMX [NECATUNETUI HENPEPbIBHOr0 POCTa 3HEpro-
noTpebneHns, 3KOHOMUYECKNA POCT BMEPBbIE OTPbIBABTCS
0T pocTa noTpebnenns sHeprun. Bo MHorux Hanbonee sko-
HOMWYECKM W TEXHONOMNYECKM PA3BUTbIX CTPaHax 06beMbl
NepBUYHOr0 3HEPronoTpedbneHns cTabunuanpoBanucs, a B

HeKoTopbIX (0TAeNbHbIe CTPaHbl EBponbl, CLUA, AnoHua) yxe
Hayanu nocTeneHHo cHixatbes (puc. 1.16).

B pesynbTate BHePEHMS BCEr0 KOMMIEKCa SHeproaddek-
TUBHbIX TexHonorui, ¢ 2000 T. B LLenoM No MuUpy HabntoaaeT-
Cs 3aMe/l/IeHNe TEMMNOB POCTa 3HepronoTpebnenus - ¢ 31%
B nepuoa 1950-2000 rr. o 2 % 8 2000-2016 rr. (puc. 117). 3a
cyeT HTM n sHeproaddekTuBHOCTM y noTpebutenen n HTM
B Npeobpa3oBaHNyM 3HEPrUK, B JOITOCPOYHON NEPCNeKTNBe
015 MAPa OTKPLIBAETCS BO3MOXHOCTb CTabunusaumuu nep-
BWUYHOIO SHEPTONOTPEBNEHNS.
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PucyHok 1.16 - inHamuka pocra BBI1 u anepronotpebnesus B 1990-2016 rr.
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NcTtoy

HuK: coctaBneHo MH3W PAH no paHHbiM M3A

PucyHok 1.17 - 06beMbl MUPOBOro 3HepronoTpebaeHus no BUAaM TONNBA U TeMNbl POcTa 3HepronoTpebneHus
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NcTounuk: coctaBneHo MH3W PAH no gaHHbiM M3A, MBO
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2. Inektpudukauus

nocnegHue  [ECATUNETUS  MPOUCXOOMT  YCKOPEHHas
CTPYKTYpHas NepecTpoiika sHepronotpebnenns - ne-
PEXof C NpsAMOro WUCMoNMb30BaHWS TOMAMBA Ha CaMblit
YHUBEPCaNbHbIA (MM BesansTepHaTUBHbIA A9 MHOrNX
npoLeccos) 1 sGQEKTUBHbIA SHEPrOHOCUTENb — 3NEKTPO-
SHEPTUI0, NOET aKTUBHAS ANEKTPUDUKALMS® BCEX CEKTOPOB
notpebnexna. C 1990 r. 1O HACTOALLEro BPEMEHW YPOBEHb

3NeKTpudMKaLMM NEPBUYHOTO SHEProNoTpebNeHus B Mupe
BbIpoC C 31% 10 36 %, U B NEPCNEeKTUBE STOT TPEHA, NPOAOI-
XWUTCS. B YaCTHOCTW, B NOCNEOHNE rOfbl Ha CNyXYy aKTUBHOE
Pa3BUTUE 3NMEKTPOMOBMNIBHOIO TPAHCMOpTa - BCE MUPOBbIE
ABTOKOHLIEPHbI YXe NMEKT 3NIeKTPOMObMAN B CBOMX MOLE/b-
HbIX IMHENKAX, @ HEKOTOPbIE MAaHWUPYHT NONHbIN Nepexoq Ha
3NeKTPONpPUBOL.

INEKTPUOUKALMS - 3TO 0NTOCPOYHbIN TPEH[, BO BCEX CTPaHaX MUPa, 03HAYatoLLIA NOCTENEHHbIN Nepexo Ha

bonee yHnBepCcanbHbIi, YA06HbIA 1 3QHEKTUBHbI SHEPrOHOCUTENb BO BCEX CEKTOPax NoTpebneHus.

PucyHok 1.18 - KnioueBble HanpaBneHns anekTpudukaLum no cektopam notpebieHns anekTposHepruu
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PacnpocTpaHexue snektpoMobuneit (ux aons 8 obLieM asTonapke 4ocTria 15 % ot 06LLero
yucna aBToMo6uneit), yactyHas anekTpudukauma (rmbpuansauns) aBToTpaHcnopra,
ANeKTPUGMKALMI CUNOBbIX arperaToB B aBTO- 1 KEeNe3HOOOPOXHOM TpaHcmnopTe.

3neKTpUdUKaLNA NPOMbILLIGHHBIX HU3KO- 1 CPEOHeTeMnepaTypHbIX NPOLLECCOB (TernnoBbie Hacoch
N9 HU3KOTEMMEpaTyPHbIX MPOLECCOB B NErKOi MPOMBILLNIEHHOCTM — B YaCTHOCTH, B MULLIEBON 1 B
NPON3BOACTBE HAMUTKOB, B GapMaKonorim, TeKCTUNBHOI, LeNmono3Ho-6yMaXHoI
NPOMbILLNIEHHOCTH; 3N1EKTPOAYroBbIe Neyn 19 NPOU3BOLNCTBA CTanu U UCNONb30BaHWe BOOPOaa,
nosy4aeMoro MeToA0M 3/1eKTPONN3a, sl NPOU3BOACTBA aMMUaKa).

3nekTpuduKaLma BbIToBOro TennocHabxeHus. MonyyeHre 0CTyna K pacnpeaeneHHo
ANEKTPOSHEPTeTUKE U 3NEKTPUGDMKALMA NPUrOTOBNEHNS MULLM B PAs3BUBAIOLLIMXCS

NcTounnku: UH3W PAH, LleHTp sHepreTuku MocKoBCKoW LLKonbl ynpaenexus CKOJIKOBO
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OTHOWWeEHWe pacxofa NepBUYHON SHEPT UM, NOTPEBNEHHON B 3NEKTPOSHEPreTUKE, K CYMMapHOMY NepBUYHOMY SHepronoTpetneHiuio.
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3. YnewesneHnne nponsBoaCcTBa 3/IEKTPO3HEpPrumn n Tenna Ha ocHose HBUI

PaguKanbHOe YAeleBneHue W CTPeMUTENbHOe pacnpo-
CTpaHeHue TEXHO/OrUi NPOU3BOACTBA 3NEKTPOIHEPTUM U
TENNa Ha COMHEYHbIX, BETPOBbIX 3IEKTPOCTAHLMSX, 3 CYET
NCNonb30BaHMs Bruorasa 1 Apyrux HETPAAMLMOHHBIX BO3-
06HOBNAEMbIX MCTOYHIKOB 3Heprin (HBI3) - aTo ktoyesoil
3NeMeHT 3Hepronepexofa. CoBpeMeHHas TpaHchopMaLns
3HEPreTMYyeckunx poIHKOB BO MHOrOM 06YCNOBNEHA MMEHHO
KOMMEpPYeCcKn s deKTBHbIM pa3snTueM HBII 1 nosbile-
HueM ux K.

B nepwopn 2000-2018 rr. MowHocT HBU3 (conHeuHas, Be-
TPOBas M 3Heprus buomaccol, 6e3 yyeta TpPaaNLMOHHON
rMOPO3HEepreTukn) CoBOKYMHO Bbpocau B 21 pas ¢ 56 BT
8 2000 r. go 1179 Bt B 2018 1. [long HBW3 (6e3 rupposnep-
reTukn) B KOHEYHOM MUPOBOM MEPBUYHOM SHEPronoTpe-
bneHun Bbipocna 6onee yeMm B TpM pasa, a B BblpaboTke
anekTposHeprum - ¢ 3,4 % B 2006 r. go 10,5 % no utoram
2018 . [pn 3TOM Ha NPOTSXKEHUM NocnenHux 15 net peanb-
Hble 06beMbl BBOA0B HBII perynapHo 0KasbiBannuch BblLLe
MPOrHO3MPYEMbIX.

Boicokue Temmbl pa3sutusg HBWUI 0bbscHs0TCS coveTa-
HWeM BbICTPOro pasBUTUS TEXHONOrMI, 0BECNeYNBaLOLLNX
y[eLleBneHne npon3soacTaa (B TOM uucne bnarogaps noka
NOCTOSIHHO pacTyLleMy addekTy MacliTaba) u npuopuTeT-
HOCTW 3TOr0 HanpPaB/EHNs B 3HEPTOMNOSMTUKE MHOMMX rOCY-
LapCTB Mupa. BaxHbii dakTop ycnexa HBUI - obecneyeH-
Hasl 3@ CYeT rOC3HEPronoMTUKM HU3Kas LIeHa Kanutana,
YTO KPUTWYHO [N TaKOro pofa MPOEKTOB C BbICOKMMM
KanutanbHbIMU U HU3KMMKU OMEPaLMOHHbIMK 3aTpaTaMmy.
0nHako onpefenstownM 4 pacluMpeHns KCNob30BaHKs
B3 cTano pa3suTie 1 yaeLLeBIeHne TEXHOOr I, BKIKOYas
MaCLUTabHbIA TpaHCHep TEXHONOTMA - B YaCTHOCTM, Hau-
bonee paankanbHoe yAeLleBneHue 610 JOCTUTHYTO B TOT
nepwop, korna Kutai nokannsosan 1 06ecneymn MaccoBblil
BbIMYCK OCHOBHbIX 371EMEHTOB 060PYA0BaHKS.

Hanbonee HarnagHoO MOMOXMTENbHYIO AMHAMUKY C TOYKM
3peHIUs PasBUTUS TEXHONOMUI B CEKTOPE [EMOHCTPUPYET
«KpUBas 06yYeHUs», OMUCHIBAIOLLAA CHUKEHUE YAEbHON
CTOMMOCT/ N0 Mepe HaKOMAeHUs 0BbEMOB MPOMbILLIEH-
HOro Bbinycka. Ha pucyrke (puc. 119) npeacTasneHbl Kpu-

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

Hanbonbluee CHWXeHWe 3aTpaT OTMEYEeHO npu BbipaboT-
Ke 91eKTPOSHepriM Ha 6ase COMHEeYHbIX ycTaHoBOK (PV,
dhOTOBONbTAMKA), rOe CpeaHeB3BELIeHHas CTOUMOCTb
1 kBTy cokpatunacb ¢ 2010 . bonee yeM B YeThipe pasa,
[0 8,5 LeHTOB/KBTY ANg HOBbIX MPOEKTOB, BBEAEHHbIX B
cTpo B 2018 1. B cthepe BeTporeHepaLnm Takxxe Habnoaa-
eTCS 3HAUUTENbHOE COBEPLLUEHCTBOBAHME TEXHONOMI, XOTS
YOEenbHbIe NPUBEMEHHbIE 3aTPAThl HA NPOU3BOACTBO BETPO-
BOW SHEPrUM CHUSUNUCH HE CTOMb CYLLECTBEHHO (puc. 1.20).
0OHAKo 3HAYNTENbHLIM MOTEHLMANO0M TEXHONOTMYECKOro
COBEPLUEHCTBOBaHNS 06MafaloT odLIOpPHbIe (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 yxxe npesbicun 110 M.

PesynbTatbl nposefeHHbix B 2017-2018 rr. ayKLMOHOB no-
Ka3blBaT rOTOBHOCTb FeHepaTopoB 06ecneynBathb gasb-
HeWllee CHKeHne 3aTpar. Tak, 0TeNbHble MPOEKTHI CON-
HeyHol (PV) aHepretukn B [lybae, Mekcuke, Mepy, Ynmm
n CaynoBckow ApaBuW MOKasanu PesynbTaT Ha YPOBHE
3 LieHTa/KBT-Y. TakKoit Xe YpoBeHb LieH AEeMOHCTPUPYIOT ¢
Nyyllne BETPONapKK, coopyxaemble B KaHaae, lepmaHuy,
NHoum, Mekcuke n Mapokko. OfHaKo CpefHeB3BeLleH-
Hag oueHka K 2020 r. Ang caMblX MacCOBbIX TEXHOMOM WA
- 6eperosble BETPOMapkK M conHeuHble (PV) ycTaHos-
KM - MpeAnonaraeTcs Ha ypoBHE 4 LieHTOB/KBT-Y, a ang
wenbhoBbIX BETPONapKoB 1 CSP yCTaHOBOK - Ha YpOBHE
8-15 LieHToB /kBT-Y (puc. 1.21). B nto6oM cnyyae, 970 Auana-
30H LieH, B KOTOpoM HBW3 6e3 cnewuanbHbix cybcuanii cTa-
HOBSTCS SKOHOMWUYECK M NPUBNEKATENbHbBIMI N0 CPABHEHMIO
C TPAANLMOHHOI reHepalyein Ha 6a3e NCKOMAaeMblx TOMMB.
/1 310 - Hayano MaclwTabHOro 3Hepronepexosa.
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PucyHok 1.19 - Kpusble 06y4eHns no nosHbIM NpUBELEHHBIM 3aTpaTaM /1 OCHOBHbIX TexHonorui B3, 2010-2020 rr.
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WcTounuk: MH3W PAH no paHHbiM IRENA

OCHOBHOI pesynbTaT PasBUTUA W YAELUEBNEHWS TexHonorui Ha 6ase HBW3 - M3MeHeHue CTPyKTypbl

3HEepronpousBOACTBA, HaYal0 JHepronepexoda OT AOMUHUPYHOLLMX B HACTOSLLEE BpeMms Yrnesoaopoaos K
HE-TOM/IMBHbIM NCTOYHNKAM.
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PucyHok 1.20 - luHaMnKa NonHbIX NpUBEAEHHbIX 3aTPaT Ha NPOU3BOACTBO 3N1EKTPO3HEPrumM Ha 6a3e pasnnuyHbIX TEXHONOT Ui
BW3 B Mupe, 2010-2018 rr., gonn. 2018 r./kBT-4

nonn. 2018 r./kBry
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WcTounuk: MH3W PAH no aaHHbIM IRENA

PucyHok 1.21 - InHaMmka NoNHbIX NPUBELEHHbIX 3aTPAT M Pe3yNbTaTbl ayKLMOHOB N0 NPUOBPETEHNI0 3NIEKTPOIHEPrM Ha
OCHOBE OTAENbHbIX TexHonoruit BUI, 2010-2020 rr., gonn. 2018 r./KBT-y
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MoTeHunan ynewesnenns BW3 elle naneko He ucuyepna. +  [loBbllleHne 3GGEKTUBHOCTU W CHUXEHWE CTOMMO-
JlanbHelLiee noBblLLeHWe 3DGEKTUBHOCTY N KOMMEPYECKOK CTM BETPOBOI reHepauni;
npuBnekaTenpHocTy B3 Bynet, no BCeit BUOMMOCTH, WATK MO

* -
CRIBYIOLLIMM TeXHONOTMYECKUM HaNaBNBHYAM: MoBbileHne 3GGEKTUBHOCTM paboTbl reoTepManb

HbIX YCTAHOBOK, B TOM 4u1C/ie YCTaHOBOK 6V|H8DHOFO

¢ T[loBbllieHne 3QOEKTMBHOCTA U CHWUXEHUE CTOW- UMKna:
MOCTW COMIHEYHOW reHepauumu, OO0CTUraeMoe, B TOM
yncne, 3a CYeT NPOM3BOACTBA BECKPEMHMEBbIX (O- ¢ PasBuTne Manoi ruuposHepreTuky;

TONpeo6bpasoBaTenei PasnuYHOro Tna, KackadHbix
(oronpeocbpasosateneit ¢ Bbicokum KI[ 1 noBbi-
LLIEHHbIM PECYPCOM; TepMalbHbIX YCTaHOBOK, KOH-
BEPTMPYIOLLMX COMHEYHYHO SHEPTUI0 B TEMMOBYIO;

*  PasBuTME TEXHONOIIA NONYYEHNS SNEKTPOSHEPTUN U
Tenna Ha 0CHOBE BUOTON/NBA W OTXOAOB.

B MMporHo3e-2019 npeanonaraetcs fanbHEMLIEE CHUXEHWE MONHbIX MPUBEAEHHbLIX 3aTpaT Ha MPOW3BOLACTBO

3NeKTPO3HEPriK Ha Base pa3nuyHbIx TexHonoruii HBM3 Ha 20-50 % B 3aBUCMMOCTM OT TWMa W CLeHapWs

Mpobnembl LeHoobpa3oBaHus 1 uuterpauus HBU3 B cuctemy

B TexHonornyeckorn cdepe 0CHOBHble Mpobnembl yBenuyeHns non HBW3 cBA3aHbl C PACTYLUMMI COXKHOCTAMI MHTE-
rpauuy B aHeprocucTeMy 6onbLunx 06beMOB PacnpeaeneHHbIX N0 CeT UCTOYHWKOB, MHOTWE 13 KOTOPbIX UMEHIT Hepe-
TYNMPYeMblii pexuM paboTbl (BETPOBbIE, COMHEYHbIE YCTaHOBKM). YBEIMYEHNE Ha NOPSAKM BO3OGHOBNIEMOil reHepaLum
TpebyeT MHTEHCMBHOW NepecTpOKi MarncTpanbHoW U pacnpeaenuTeNnbHol CeTer, a Takxke Hanuung 3HaYUTeNbHOro pe-
3epBa TeMOBbIX MOLLHOCTEN 60 HaKonUTeNel, KOTopble HOMbLLYI0 YaCTb BPEMEHW OCTAKOTCA HEA03arPY>XEHHbIMI. TaKiM
06pa30M, B HACTosLLIEe BPeMS KOHQIMKT MEX[y HOBbIMU TEXHONOMVSMU U NPEXHEN OpraHn3aLen SHeproccTeMbl Aemn-
(GUPYETCS MCKIYNTENBHO 33 CYET 3KCTEHCUBHBIX MED — MHBECTMPOBAHWS B CETU 11 PE3EPBbI MOLLHOCTeN. OHaKo, no Mepe
pocTa MoLHocTer HBW3, 310 CTaHOBMTCA BCE CNOXHEe.

B pblHOYHOW cdepe npobnembl, 0bycnosneHHble passutinem HBII, cB43aHbl B NepBy 04Yepedb C TeM, YTO 3M1eKTPO3-
Heprua Ha 6ase HBI3, nocTynatoLLas Ha CnoToBbIiA PHIHOK BO BCE BOMbLUMX 06beMax (C NouTi HYNeBsbIMI NepeMeHHbIMK
n3nepxkamu) NpUBOAUT K yHIAMEHTANbHbIM U3MEHEHUAM PbIHOYHOTO PaBHOBECHS, KOTOPbIE MPOSBASIOTCS B y4alLalo-
LLIMXCS Nepuoaax KpanHe HUSKMX, HYNEBbIX WK Aaxe OTpULATe/bHbIX LieH. 3T0 BEET K HEYKIOHHOMY CHUKEHWIO LIEH Ha
3NEeKTPO3HEPrutY, He C03AaBas YCTONYMBbIX PbIHOYHBIX CUrHANOB 1S UIHBECTULIAIA.

K HacTodLLeMy BpeMeHH, OHAK0, HAKOMUNCS LieNblil PSR HOBALMIA KaK B CaMOii 3NEKTPOIHEPreT ke, Tak 1 B CMEXHbIX
chepax, Kaxaas us KoTopbix cama no cebe He 9BnseTcs PeBoNoLMOHHON, HO COBMECTHOE BHEAPEHMUE KOTOPbIX MOXET Pas-
PEeLLNTb 3TOT KOHMMKT U NPUBECTM K MOMHOI CMEHEe TPAAULMOHHOO 06/1MKa SHEProCUCTEM 1 3N1eKTPOSHEPreTUYECcKoro
PbiHKa. XOTS HOBas apxuTeKTypa aNeKTPOSHEPreTUKM eLie He BMOJHe MOHATHA, YK BIAHO, YTO 9TOT HOBbIA TPeH, ByaeT
Pe3yNbTaToM CUHEPTUM CReayHoLLIMX TEXHONOrMYECKIX MPOPbIBOB.
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4. TexHoNnOrun HakoneHus U XxpaHeHUs aHeprum

[Lle OOMH BAaXKHEWLIUA KOMMOHEHT JHepronepexopa,

obecneynatowmin bonee rnybokyo anNeKTPUPUKALINIO

W pacnpocTtpaHeHne HBW3 - 310 pa3suTie TEXHONOTWA
HaKONNEHNS SHEPTWN U YOELIEBNEHNE XPaHEHNS 3NeKTPO3-
Hepriv (NPOMbILLUNEHHbIE W pacnpefeneHHble HakonuTenu
3HEepruM, a TaKxe aKKyMynaropHble 6atapeu). XpaHeHue
ABNSIETCS 3BEHOM-NOCPEAHUKOM MEXY PasfiyHbIMU UCTOY-
HWKaMMK 1 crocobamMm UCnonb3oBaHus SHeprin. Hakonutenu
NO3BONAKOT:

¢ obecneynBatb YNpaBAsSEMYK Bblfayy MOLLHOCTM OT
HBW3 c HepaBHOMepHOI BbIPABOTKOIA (BETPO- 1 CON-
HeYHble 31eKTPOCTaHUMK) C Y4YeTOM noTpebHoCTeil
3HEeprocucTeMmbl, B YaCTHOCTM - MUKOBOrO CMPOCa, YTo
N03BONAET ONTUMIU3MPOBATb 3arPy3Ky reHepPUPYIOLLIMX
1 CETEeBbIX aKTUBOB B 9HEPrOCUCTEME, a TaKXe COKpa-
TUTb HEOBXOANUMbIE BBO/IbI HOBbIX MOLLIHOCTEN M CHM-
3WUTb NOTPEBHOCTN B PE3EPBHbIX MOLLHOCTSX TOMNB-
HOW reHepauuy;

¢ PaCcLUMPATb 30HbI PacMpeaeneHHoi reHepaLmm;

¢ pacmMpaTb BO3MOXHOCTW NOTpedbuTenen no LeHosa-
BICUMOMY Yynpasnennio cnpocoM (demand response)
CO CTOPOHbI NoTpebuTenein, no3Boass UM aKTUBHO
BMMSATb Ha LIEHOBOE PABHOBECHE Ha PbIHKE 3NIeKTPOS-
Hepruu;

¢ MOBbILIATb KAaYecTBO paboTbl 3HEPrOCUCTEMbI M NO-
CTaBNSeMbIX yenyr (MOryT cTabunuaupoBaTb Hanps-
XEHWE 11 YacTOTy, BbICTYNAOT B KAYeCTBE aBapHitHbIX
reHepaTopoB, CeTeBbIX AeMNdepos, 1 T.4.).

0Xnoaemblil TEXHONOTMYECKIIA NPOPbLIB B 061aCTH XpaHe-
HUS 3HEPruM MOXET KapAWHaNbHO CHU3WUTb OrpaHnyeHns
Ha nyT1 3G deKTUBHOrO passBnTusg B3 u ux nHterpaumv B
CMCTEMY 1 B NepCneKkT1Be CNOCO6EH paanKanbHO U3MEHUTb
He TOMbKO KOHbBIOHKTYPY PbIHKOB 371EKTPOSHEPIUW, HO U
CaMu NpUHLMMNbI PaboTbl 3NEKTPOSHEPTETUYECKNX CUCTEM,
obecneynBas M 60MbLLYH TMBKOCTb U aaanTUBHOCTD.

B HacTosLlee BPEMS MCMONb3YKOTCS Pas3nnyHble crnocobsbl
XPaHeHnd 3N1eKTPO3HepPrum - MOXHO pa3fesinTb UX Ha NAaTb
rpynn: MexaHn4eckKue HakonuTenn, Tennosblie, XMMnyeckKune,

3NeKTPOXMMUYECKHME U anekTpuyeckue (tabn. 1.2). Ceroans
Hanbonee pacnpocTPaHeHHbIM CNOCOHOM NPOMBILLAEHHOMO
XPaAHEHUS 3NeKTPO3HEPTUN SBNSIOTCS MEXaHWYeckue Cu-
CTEMbI, B NEPBYI0 0Yepefb - r’MApoakkymynupytoLime. OHu
obecneunBatoT 99 % MUPOBLIX MOLLHOCTEA NO XPaHEHMIO
(160,3 I'BT)™ omHako Bce 60nee akTUBHO HAYMHAIT NpUMe-
HATbCS anbTepPHATUBHbIE CUCTEMbl XPaHEHUS SHeprun - B
2018 r. B Mupe 6bino BBeaeHo noutu 2 TBT TA3C u bonee
S BT CUCTEM XpaHEHNUS 3HEPT UM «aNbTEPHATUBHbBIX» TEXHO-
NOruiA®. MOXHO C YBEPEHHOCTHH) FOBOPUTL, YTO 3a NOCnea-
HWE HECKO/IbKO NIET OT OLUEHOK BO3MOXHOCTY NPUMEHEHNS
PA3MYHbIX TEXHONOMMIA XPAHBHUS SHEPTUM KOMMaHUK ne-
peLnn K pa3paboTke ONTMManbHbIX METOAOB MHTErpaLmum
CUCTEM XPaHEHUS 3HEpruu B 3HEProCUCTEMbI U K paspa-
BOTKE KOHKPETHbIX BU3HEC-MOAeNei NPUMEHEHUS CUCTEM
XPaHEHUs 3HEPT K.

Photo by mohamed Abdelgaffar from Pexels

2019 Hydropower Status Report. International Hydropower Associationto 2019.

s |EA. Energy storage. Tracking Clean Energy Progress 2019.
https://www.iea.org/tcep/energyintegration/energystorage/
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Tabnuua 1.2 - CucteMbl XpaHeHUs aNeKTPO3IHepruu

CucTteMbl XpaHeH!s 3NeKTPO3HEepruun

MexaHuyeckue / TennoBsble Xummuyeckue JnekTpo- 3nekTpuyeckue
NHeBMaTU4ecKue Xumnyeckme
lapoakKyMynupyto- TepMoXuMUYeckne akkymyns- AKKyMynaTOp SHeprim ¢ Li-ion CynepkoHzeHcaTopbl
Lwme cuctembl (pumped Topbl (Thermochemical) BOLOPOAHBIM LIMKIOM Ni-Cd CBepxnpoBoAsLLme
storage) XpaHeHue aHepruu 3a cuet (hydrogen fuel cell) NaS CUCTEMD
MoAa3eMHbIe HakonuTenu HarpeBaHns BeLLeCTBa lpeobpa3oBaHie BOAO- LeadAcid

(Sensible thermal)

XpaHeHe 3Hepruu C UCrofb-
30BaH1eM MaTepuancs c
06paTUMbIMK hasamu

(Latent thermal)

cxartoro Bosgyxa (CAES)
CucTeMa XxpaHeHns Xua-
Koro Bo3ayxa (LAES)
VIHepLMOHHbIE HaKoNKUTe-
nn (Maxosuky, flywheel)

poAa B MeTaH - CUHTETK-
yeckuit ras (SNG) TOpbI

Pepnokc-akkymyng-

naop.

[pn 3TOM Cpeau HakomUTenen HeT HW OLHOW NpUOpUTET-
HOW TEXHOMOMMW - NS Pa3fUyYHbIX CHEp MPUMEHEHUS U
3a[1a4 NOAX0ASAT PasHble TeXHONOrMyeckne peweHus. Tak,
LN PerynuMpoBaHnsg 4acToTbl B 3HEProcucTemMe no CBOUM
XapaKTepUCTMKaM XOPOLUO MOAXOAAT CYnepMaxoBUKW W
CYNEpPKOHAEHCATOpPbl, AN CrNaXWBaHUs BHYTPUCYTOYHbIX
KonebaHuit, cpesaHns NUKOB NOTPEBNEeHNS — NNTUIA-WUOH-
Hble HAKOMUTeNW, AN XPaHeHUs OTHOCUTENbHO 60MbLIOr0
KOMMYecTBa 3Hepriv (ecnu Bpems paspsna UCYMCIAeTc
HECKOMbKUMM YacaMu) - NPOTOUHbIE HAKOMUTENN SHEpPTr M.

BaxHenwuin aparBep 3Hepronepexofa - KpaTHoe yae-
LLIEBNEHNE TeXHOMOrMI XPaHEHUS 9N1eKTPOSHepPrin n Ten-
na. JIUTWit-uoHHble BaTapeun ([OMUHMPYIOLLAS Ha CeroaHa
«aNnbTepHaTUBHAA» TEXHOMOTUA XPaHeHWUs SHeprum) yxe
nogeLueseni bonee yem B 4 pasa ¢ 2010 . (puc. 1.22). Tak
Xe KpaTHO - Bonee yem B TpK pasa - NOMELLEBENN BaHa-
OMeBble NpOTOYHble baTapen. 0gHaKo, Hanpumep, Cylie-
CTBEHHOTO CHWXEHWS CTOMMOCTU CBUHLIOBO-KUCNOTHbIX
baTaper He NPOM3OLLNO, YTO MOXHO 0BBACHUTH TEM, YTO
3T0 CTapas W Xopowo 0TpaboTaHHas TEXHONOrus, B KO-
TOPOM BO3MOXHbI Wb HE3HAUUTENbHbIE YNYULLIEHNS.

PucyHok 1.22 - NpuBeaeHHas CTONMOCTb XPaHEeHNs 3NeKTPOIHePriv ANg pasnnuHbIX TexHonoruii (cuctembl B céope)

nonn./MBry
1500 - ® Li-iON
1250 L J ©® Vanadium Redox Flow
TTeeell ® ® Llead-Acid
1000 - . e s
750 - e TR e e - - - - Nuneias (LIHON)
500 -  SENNNNEEEEE o7" == RN ‘: - - - - TinreiiHas (Vanadium Redox Flow)
o - - - - JInHeitHas (Lead-Acid)
20 NuneiiHag (NaS)
0 : . . .
2010 2013 2015 2017

WcTounmku: EPRI, DOE, Lazard
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AHanornyHo He ynaécs nMpocneanTb CYLWEeCTBEHHOMO CHU-
XEHUS  CTOMMOCTU HATPUU-CEPHbIX CUCTEM XPaHEHWSs
3Hepruu, KoTopble SBNIOTCS OOHAMM U3 MEPBbLIX 3/1EKTPO-
XUMUYECKNX CUCTEM XPaHEHWS 3HEPTUM, KOTOpblE CTanu
NPUMEHSTLCS LN HYXA 3HeprocucTeM. Cnefyet 0TMETUTD,
4TO Pa3pO3HEHHbIE OLEHKW CTOMMOCTU CUCTEM XPaHEHus
3HEepruu, 0TCYTCTBUE CTaHAAPTHON METOONOMN W 3TANOH-
HbIX XapaKTepPUCTUK CUCTEM, KOTOPbIE CPaBHMBAIITCS, 3Ha-
UNTENbHO OCNOXHSET COMOCTABNEHUE LIEHOBbLIX MmapaMe-
TPOB, ONPEAE/IEHHbIX B PA3/IMYHbIX UCCNEe0BaHUAX. BaxHO
TaKXe NOHMMATb, 0 YEM UMEHHO ULET PEYb NPU CPaBHEHUM
LIeHOBbIX NApaMeTPOB - O CTOMMOCTY gyeek, batapen unm
BCEM CUCTEMbI XPaHEHUS 3HEPTUL.

MepcnekTBbl AanbHENLWEen AMHAMUKKM CTOMMOCTN XpaHe-
HWS 3HEepPrun - OflHA W3 KIIIOYEBbIX HEONpeaeNeHHOCTel
JHepronepexona. CyLIECTBYIT [BE OCHOBHbIX MeTpu-
KW CpaBHEHWS CTOMMOCTW XPaHEHWS 3NEeKTPO3IHepruu:
specific investment cost (SIC) u levelized cost of storage
(LCOS). NporHoaupyetcs, YTo SIC CTOMMOCTb TUTHIA-MOHHBIX
6atapeit cHusutcs ¢ 187 monn./kBTy emkoctM B
2018 . o 73 monn./kBty k 2030% ., npoTouHbIX GaTtapeit
¢ 315-1680 monn./kBty B 2016 r. no 108-576 monn./kKBTY K
2030 r., HaTpuiA-cepHbix ¢ 263-735 ponn./kBTy B 2016 Ao
120-330 ponn./kBTy4 B 2030 I. 1 CBMHLLOBO-KMCNOTHbIX 6a-
Tapeit ¢ 105-475 nonn./kBty B 2016 . o 50-240 nonn./KBTy
B 2030 1. Mpwn aTOM npu conocTae/ieHun SIC LIeH yCTaHOB-
NEHHOW EMKOCTM CUCTEM XPAHEHWS SHEPTUM BaXHO UMETb
B BW[Y, YTO OHM HE YYMTbIBAKOT KONMYECTBO LIMK/OB U Ka-
NeHOapHbIA CPOK XM3HKM baTapew, a Takke YPOBEHb BHY-
TPEHHUX NOTEePb M CaMopaspsaa B CUCTEMe, KOTOPbIe, Kak
NPaBuWo, yYnTbiBaKOTCS B METPUKE NMPUBEAEHHON CTOUMO-
CTU XpaHeHus aHeprin (LCOS). MoaToMy KanuTanbHble CTo-
MMOCTW MOTYT BbITb NCMOMb30BaHbI AN OLEHKU NOTEHLM-
ana CHUXEeHUS LieHbl BHYTPU OfHO TexHonorun® (1 To 6es
YYTa YNYULLEHNS TeXHUYECKUX XapaKTepuUCTUK), HO OHM
NN0X0 NOAXOAST 1S COMOCTaBNEHNS Pa3/INYHbIX TEXHOMO-
Tl 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 nporHo3 LCOS 19 OCHOBHbIX TEXHONOMMIA XpaHEHNS
3Hepruv Ha nepuofd a0 2040 r. yYnTbIBAET CHUXEHNE Kamu-
TanbHON CTOMMOCTYW YCTAHOBKM CUCTEM XPaHEHUS SHEPTUN,
a TakXXe NPOrHO3HbIe TEXHUMYECKNE NapaMeTpbl, Takue Kak
KOMMYECTBO LMKNOB, rNybuHa paspsana v anekTpuyeckas
3O (EKTUBHOCTb CUCTEMbI XpaHeHWs 3Hepruu. [porHos
KanuTanbHbIX 3aTpaT NPUHAT B COOTBETCTBUM C KPUBbIMM
06y4eHnss N9 COOTBETCTBYIOLMX TexHonoruit (puc. 1.23).
Kak BuoHO, Ha nepuon A0 2040 1. MOXHO 0XWOaTb CHM-
XEHWS MPUBEEHHOW CTOMMOCTM  XPaAHEHWs  3Heprum
(LCOS) npvu noMOLLY NUTUA-WOHHbBIX BaTapeil 40 NPUMEpHO
91 ponn./MBTy, BaHaaMeBblx NPOTOYHbIX OaTapei -
[0 36 fonN./MBTY,  CBUHLIOBO-KUCNOTHbIX  HaTapeil -
[10 346 ponn./MBT-y. Pasymeetcs, [OCTUXEHME TaKIUX CTOU-
MOCTHbIX NapaMeTpoB TpebyeT MaccoBOro 06beMa Npons-
BO/JCTBA W YCTaHOBOK CUCTEM XPaHEHNS.

PucyHok 1.23 - NporHo3 cokpaLeHus npusegeHHon
cToumocTy xpaHenus (LCOS) anektpoaneprum o 2040 T.
AN pasnuyHbIX TEXHONOruiA, gonn./MBTy

nonn./MBTy
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WcTounmku: IRENA, Imperial College London

B paccMatpuBaeMblX MPOTHO3HbIX CLEeHapusx
npepnnosiaraeTcd CHWXeHWe TMOMHbIX YOeNlbHbIX

3aTpaT Ha xpaHeHue co 100-700 monn./MBTY [0
30-250 fonn./MBT-4 B 3aBUCMMOCTY OT CLiEHapHS.
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BaXHeWLLYyo poNib B COBEPLLEHCTBOBAHWM HAKOMUTENEN MUIPaeT afeKTpuduKaLms TpaHCNOPTHOrO cekTopa. B aTom cer-
MeHTe ¢ Havana 2010-X rr. 3a cYeT MacLITabHO rocyaapCTBEHHOM NOAAEPXKM CTUMYnMpoBanoch HTT no cosmaHnio non-
HOCTBIO SNEKTPUYECKNX aBTOMOBUNEN. B pesynbrate anekTpoMobuam Hayanu Habupatb BCe 6OMbLLUY NOMYASPHOCTL Y
LUMPOKOro noTpebuTens 3a cYeT BO3POCLLEN SKOHOMUYECKOM NPUBAEKATENbHOCTY, SKONOrMYHOCTY 1 3KOHOMUYHOCTW.

B TpamMuUMOHHbIX aBTOMOGUNAX € [IBC Yallle BCEro MCnonb3yeTcsa CBUHLIOBO-KUCNOTHAs akKyMynsTopHas batapes. MoMumo
CBMHLIOBO-KUCTIOTHBIX aKKYMyNTOPOB, LUMPOKO UCMONb3YHTCA HIKENb-KaAMNUEBbIE 11 HUKENb-MeTannrmepuaHbie akkymy-
NATOPbI. BCe OHM XapaKTepusyloTca CPaBHUTEbHO GOMbLUMMM pasMepaMu v BOMbLIMM BECOM, YTO 03HAYaeT MEHbLLYIO
MO CPABHEHWMIO C NIUTUEBbIMMU, IMTUIA-MOHHBIMUA W IUTUIA-NIONUMEPHBIMU aKKYMYNATOPaMU YAENbHYI0 SHEPTUI0 Ha eanHHLY
MNOLLAAN 1 MACChI.

B anextpomobungx (battery-electric, BEV]) Hanbonee 4acTto UCMonbayetcs NUTUIA-MOHHDIA aKKyMYNSTOp, HO TaKXe ecTb
aBTOMOBWM, B KOTOPbIX YCTAHOB/EHbI APYrve BUAbI, HANpPUMEp, CBUHLOBO-KMUCNOTHbIE TeNeBble akKyMyNsTopbl Wi nn-
TUR-Xene3o-GocdaTtHble akKyMynsTopbl. peanoyTeHne B NOAb3y NUTUIA-MOHHBIX akKyMyNSTOPOB OTAAETCS N0 NpUYMHE
bonee BbICTPOro 3apsaa 1 6onee BbICOKON EMKOCTU. B HacTosLLee BpeMs aBTOMOBUNbHBIN CeKTop 3aHuMaeT 31 % pbiHka
NUTUIA-NOHHbIX BaTapen.

B FVIGDVI}J,HbIX aBTOMOGMNAX [HEV] NCnonp3yetcd FI/Iﬁpl/I,D,Haﬂ CnnoBasg yCTaHOBKa, CoYeTarollaa aBurate/ib BHyTPEHHEero
CropaHus 1 3NeKTpoMoTop. Takas yCTaHOBKa NO3BOSET S3KOHOMUTb PACcXo[ TOMNBA 1 CHUXATb 0bbeM BbI6DOCOB BbIX/10M-
HbIX ra3os. B otnnuue ot SHBKTDOMOGMHBVL TpaanLNOHHbIE I'VIGDVI,EleIB aBTOMOGWIN He Tpeﬁwa 3apsaiKu OT 31eKTPOCETH
- dKKyMYNIATOPbI 3apaXatoTCd OT ABUraTeNns BHYTPEHHero CropaHng, a Takxe npu TOPMOXeHUN 1 ABUXEHNN HAaKaTOM.

B HacTosLLee BpeMs Takxe NogBAdATCS MOeny, noasapsxaemble or cetu (plug-in hybrid vehicles). Takue aBToMo6un
NP0Ee3XaloT 3HaUNTeNIbHOE PAcCTOAHNE Ha aneKTpoMoTope - Bonee 50 KM (B TO BpeMs Kak TPaaULMOHHbIE TMBPUAbI - NLLIb
3-5 km). [IBuratenb B OCHOBHOM Mof3apsxaeT 6atapeto, 0HAKO MNPy 3TOM MOXET CYLLECTBEHHO YBENUYUTL 3anac Xofa
aBTOMOGMNA.

3KOHOMWYHOCTb rMBpUOHbIX aBTOMOBUIEN HANPSAMYK) 3aBUCUT OT EMKOCTM YCTAHOBNEHHbIX HA HEM aKKYMYISTOPOB. B Ha-
CToALLEee BpeMs Haubosnee YacTo UCMONb3YTCA HUKENb-MeTanNMapUaHbIe akKyMynsaTopbl (Ans YCTaHOBOK C NOCNeA0Ba-
Te/bHOW TMBPUAHON CXEMOW, TPEBYIOLLIX SHAYNTESNbHBIX 06LEMOB 3anaca 3Heprn), TMTUA-UOHHbIE U IUTUIA-NONMMEPHbIE
aKKyMyngTopb! (418 «yMepeHHO TMBPUAHbBIX» YCTAHOBOK).

LlenesbiM NokasaTeneM ans AOCTUXEHUS NOHOM S3KOHOMUYECKON KOHKYPEHTOCTOCOBHOCTM ABNSETCS CHUXEHUE CTOUMO-
CTV aBTOMOBMIbHOIO HakonuTens B 1,5-2 pasa (puc. 1.25). HakonneHHbIi nporpecc B 06nacTv NpousBoacTBa Hatapei yxe
K 2016 I. NO3BONMN CHU3UTD YAENbHYIO CTOUMOCTb aKKyMYNMPOBAHIUS SHEpPrin B aneKTpoMobunsx Ao 250 nonn./kBT, oaHako
MOMHbIIA NOTEHLMAN CHUXEHWS eLLe He A0CTUrHYT. 10 3a9BNEeHUSIM KPYMHEMWX aBTOKOHLEPHOB, YXE B bamkaiLLne rofpl
CTOMMOCTb aKKyMYNIMPOBAHUS SHEPruM MOXET CHUUTLCS Ha 35-40 %. KNIoYeBbIM MCTOYHUKOM CHUXEHWUS MPOU3BOACTBEH-
HbIX 3aTpaT [JO/KHO CTaTb YAELLEBNEHNE KATOAHOMO 3/IEMEHTA, B MEPBYKD OYepedb 33 CYET CHUDKEHMS MUCTONb30BaHUS
Npu NPOU3BOACTBE KaToAa A0POrocTOsLLEro W PeaKkoro kobanbra. KpoMe SToro Ha CHWXeHMe 3aTpaT A0/MKHO 0KasaTb
BNMSHME MaCLLTabupOBaH1e NPOKU3BOACTRA baTapei u CO3AaHNe BepPTUKANbHO-MHTErPUPOBaHHbIX Lien0YeK Npou3BoACTBa
OT NMOCTaBOK METansoB A0 NPOM3BOLCTBA CWUI0BOMO arperara MalluHbl. B 3aBUCMMOCTM OT CLIEHApHs CHIKEHWEe 3aTpaT Ha
Npou3BOACTBO BaTapelt [0 Lienesbix nokasateneil B 140 nonn./kBT oxuaaeTcs yxe B banxaitume 2-7 net (puc. 1.24).
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PucyHok 1.24 - CtpyKTypa 3aTpaT B [10-Ha/0roBon CToMMocTi anekTpoMo6uns B CLLUA 1 nporHosHble 3aTpathl Ha

npou3BoACTBO baTapeit
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NcTounmnkn: UH3W PAH no naHHbIM Bloomberg, IEA

HakoHeu, cnemyeT 06paTUTb BHAMaHME Ha MECTO YCTaHOB-
KW CUCTEMbl XpaHeHus B aHeprocucTeme. Yem bnmxe K no-
TpebUTENI0 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 MaHeNen 1 WHbIX BUAOB reHepa-
LK, YCTaHABNMBAEMON HENOCPEACTBEHHO Y NOTpebuTens
3NeKTPO3Heprun. B KoMbuHaLuu ¢ COBCTBEHHOW reHepa-
uueit NoTpebuTens pacnpenencHHble CUCTEMbl XpPaHeHMS
3Heprum nNo3BONAKT MaKCMMU3MPOBATh NOTPE6NeHINe 3neK-
TPO3Hepruy, BbipabaTbiBAeMO COBCTBEHHOW reHepaLimen,
1 NEepeHecTy 310 NOTPebIeHNe Ha Te Nepuofbl, Koraa Bos-
pacTaeT Harpyska 4 ecTb oeduLMT COBCTBEHHOW reHepa-
UK. B COBOKYMHOCTM Takue CUCTEMbI MO3BONAIOT CHA3UTD
NOTPEBHOCTN B MPOMYCKHOM CNOCOBHOCTI 3NeKTPUYECKO
CeTW, K KOTOPOW NMPUCOeANHEH NOTpebuTenb, u, COOTBET-
CTBEHHO, CHM3WTb pacxofbl Ha ee coaepxaHue. B utore
pacnpefeneHHble CUCTEMbI XPAHEHUs SHEPruu, UMeroLLImne

2030

6onee BbICOKYO YOEMbHYI0 CTOMMOCTb, YeM 60MbLUME LigH-
TPanM30BaHHbIE CUCTEMbI XPaHEHUS, MOTYT NPUHOCKTb 6O-
nee BbICOKMI BbINMPbILW AN noTpebutens n umetb bonee
NPWBNEKaTe/bHbIe 3KOHOMUYECKME XapaKTepUCTUKW WX
NPUMEHEHNS.

Image by Karolina Grabowska from Pixabay
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5. BogopogHasa aHepreTuka

000POA SBNSETCS He0bX0ANMbIM 3NEMEHTOM [1/1S peann-

3alMn 0693aTeNbCTB rOCyNAPCTB, OTAENbHbIX PErOHOB

W KOMMaHWi no aekapboHu3auun. Bo3obHoBNgeMble
NCTOYHWKI 3HEprM MOTYT CHM3WTb BbIBPOCHI yrnepoaa B
3NeKTPO3HEepreTnke, B T0 BPEMs Kak 3HeproobecneyeHne
30aHWiA, TDAHCMOPTHbIA CEKTOP, NPOMbILLNEHHOCTb BO MHO-
rOM 0CTalTCd «3a HOpTOM» [eKapboHW3aLUMM - ecnn He
YOACTCS HaWTU HOBbIA YHWUBEPCANbHbIA 3HEPrOHOCUTENb.
Bomopon Kak pa3 npeteHayeT Ha peLleHne 3Toi Npobnembl.
Ero Takxe 0TAMYaeT 0THOCMTENbHOE Ya0bCTBO A0NTOCPOYHO-
0 MacLUTabHOro XpaHeHWs 1 TPaHCMOPTUPOBKM Ha /tobble
PACCTOSHMS, B TOM YMCNE C UCNONb30BAHNEM YXE UMEeKOLLeNn-
€ MHDPACTPYKTYPbI, CBS3aHHOM C NpupoaHbiM ra3oM. Dak-
TUYECKM, BOLLOPOL MOXET BbITb NCMOMb30BAH BO BCEX CEKTO-
pax npeobpasosaHus 1 noTpebneHus sHeprim (puc. 1.25): B
3/1eKTPO3HEPreTUKE, B TSKENOM NPOMbILLNIEHHOCTY (npy 3TOM
OH ByeT 3aMeLLaTb NPUPOaHbIV ras u HedTenpoayKThI);

* Ha TpaHcnopTe (3aMelleHne HedTenpoayKToB B Cer-
MEHTE J0POXHOr0 TPaHCnopTa v B aBuaLnm);

¢ B CEKTOpE 34aHuit (4ng 0TONNeH!s 1 3anekTpocHabxe-
HUS, B TOM YnUCNe aBTOHOMHOIO, C 3aMeLLEeHneM npu-
POMIHOrO rasa uni HedTenpoaykTos);

¢ B POMbILLIEHHOCTU - B Ka4YeCTBE CbIPbs U 3aMeHUTe-
N9 TPAAMLNOHHBIX Yr1eBOA0OPOAOB;

¢ KaK OAWH 13 Hanbonee 3dPeKTUBHbIX CNOCOBOB CO3-
[aH1S A0NTOCPOYHbBIX XPaHWUANLL 3HEpruu.

BaxHoe npeuMyLLLECTBO BOAOPOAA B YCNOBMSIX JHEpro-
nepexoa - BO3MOXHOCTb WCMOMb30BaHMS W30bITOYHOM
BbipaboTki BW3 ong ero npou3BoAcTBA METOAOM 3MeK-
TPO/SU3a W NOCNEMYIOLLEr0 XpPaHEHNS BOLOPOAa Nnbo ero
CNONb30BaHNS B Pa3HO06Pa3HbIx NpoLeccax. CUCTEMHbIN
3¢ deKT BOAOPOAA AOMOMHAETCS TeM, YTO BOAOPOAHbIE
TEXHONOT UM HAYKOEMKM, HaX0aATCSl B CAMOM Havane «Kpu-
BOW 0BYYEHNSI», U YHNX eLe 60MbLIOK NOTEeHUMan K pocTy
3OPEKTUBHOCTI 1 CHUKEHUIO CTOUMOCTU. Tak, oXuaaeTcs,
YTO KanuTasbHash CTOMMOCTb 3/1EKTPONN3EPOB COKPATUTCS
k 2030 r. B 1,5-4 pasa B 3aBMCMMOCTU OT TexHonoruu. o
oueHke Hydrogen Council, uMeroLLmMitCS ceidvac NoYTH ABY-
KpaTHbIA pa3pbIB B cToMMOCTH BnageHns FCEV no cpasHe-
HWtO ¢ aBTOMObMNEeM Ha [1IBC MoxeT 6biTb cokpalleH Ao 10 %
Mexnay 2025 v 2030 rr. CTonb CyLLeCTBeHHOE NafeHne CTo-
umocTi (80 %) MOXeT BbiTb JOCTUrHYTO 3a cyeT addekTa
MacLiTaba - Kak B NPOM3BOACTBE MaLLWH, Tak 4 B 3ampa-
BOYHOW UHGPACTPYKTYpE. Mpn 3TOM NPOrHO3MPYeTCs, YTo

PucyHok 1.25 - MecTo Bogopoaa Kak HOBOro rno6asbHOro0 3HEProHOCUTENS B UHTErPUPOBAHHOM 3HEPTETUYECKOM KOMMNEKCe

HacTtosuwee

bynywee

== Tenn0Bas CeTb = 3neKTpuYecKas cetb

WcTounuk: IEA Hydrogen and Fuel Cells Technology Roadmap, 2015

= XW[IKOE 1 ra3006pasHoe TOMNBO U Cbipbe

Bonopon
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YcuneHue akTMBHOCTY B BOAOPOAHON Chepe NPOU30LL0 NOCNe NPUHATHS MapKCKOro CornaLlerus:

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

2014

+ B 2017 r. 6bina 3anyLLeHa obLieesponeiickas Huumatiea Fuel Cells and Hydrogen Joint Undertaking (FCH JU), kato-
pas no COCTOsHMI Ha Mait 2018 r. obbeanHnna yxe 89 pernoHOB M rOPOAOB U3 22 eBPONENCKIX CTPaH;

+ B 1eyenne 2018-Hayane 2019 IT. 0 cBOMX BOAOPOAHbIX CTpaTerusx 3aseunu KanudopHus, ABctpanus 1 KxHas Kopes;

+ Ha KopnopaTMBHOM YPOBHE Hanbonee 13BeCTHoe 06beanHeHe B 0611aCT BOLOPOAHbIX TEXHONOMMIA - BogopoaHbIi
Coser, Hydrogen Council. OpraHusaumg, ocHoBaHHas B 2017 1. B [laBoce, K KOHLY 2018 . joBena Y1Ccno CBOKX YneHoB
[0 b3 Kopnopauwit u3 11 cTpaH ¢ 06LLEeN YNCNEHHOCTbIO COTPYOHIUKOB 3,8 MNH M FOA0BbLIM 40X0A0M 1.8 TpNH €BPO;

+ B oktabpe 2018 . B ToK1O BnepBble COCTOANACH TeMaTYeckas BCTPeYa MUHUCTPOB aHepreTuku - Hydrogen Energy
Ministerial Meeting, kotopyto nocetunu npeactasutenn 19 ctpaH , a Takxe EBpoCcot03a 1 MexayHapoaHOro sHepre-

TMYECKOro areHTcTBa.

CTOMMOCTb BOOPOJA HAa 3anpaBKe YNafer C HblHELHNX
10 mo 3 monn./kr k 2030 .

C TOYKM 3peHNs MPOrHO3HbIX 06bEMOB NPOK3BOACTRA U MO-
TpebneHns BOAOPO/AA, aHanM3 YCNOXHAETCS TeM, YTO noKa
BOJOPO/ HE HAaXOANT HUKAKOr0 0TPAXEHUS B MEX/1YHapOa-
HOI1 3HEPreTUYeCcKOor CTaTUCTUKE - AaXe T8 06bembl, KOTo-
bl YXKe NPOM3BOAATCS HA CErOAHSILLHWUIA AEHb.

B OTHOLIEHMM NEpCrnekTUB Pas3BUTUS pPbiHKA BOAOPO[-
HOr0 TOMNMMBa KOHcepBaTuBHble oueHKM IRENA, Shell,
ARENA 61139TCa K HIKHEN rpaHnLe AnanasoHa - 0Kono
500-2000 TBT14 Bogopoda k 2050 r. B rnobanbHOM Mac-

Wwrabe, a Hydrogen Council opueHTMpyeTcs Ha Yncno Ha
nopsaok bonbuwee - 16100 TBT-Y, unu 18 % MMPOBOro 3HEp-
ronotpebneHus. bonee CNoXHble CTPAHOBLIE U PErMoHanb-
Hble oueHkK, caenaHHblie DOE B 2016 r., UK Committee on
Climate Change 8 2018 . 1 Navigant B 2019 1. B cLieHapusx
MaKCMManbHOro WCnosib30BaHus BOAOPOAA MOKa3blBaKT
noTeHuman pocta ero gonm k 2050 1. 00 12-19 % KoHeuyHoro
notpebnenus aHeprin B CLLUA, Benukobputanum u EBpoco-
t03€ COOTBETCTBEHHO. ITO 03HAYaET, YTO B [JONIFOCPOYHOM
NepcnexkT1Be po/b BOLOPOAA B MUPOBOW 3HEPrOCUCTEME
MOXET 0Ka3aTbCs CONOCTaBMMa C PONb, KOTOPYH Ceivac
UrparT ras um yronb.

06wmin 0bbeM NPOM3BOACTBA BOAOPOAA B MWPE B HACTOSLIEE BPEMS OLEHWBAETC PasNYHbIMU WUCTOYHUKAMU B
55-65 MAH T, NpUYemM CpenHEerofoBbIe TEMMbI ero PocTa 3a nocneaxne 20 neT bbinu HEBLICOKKM - 0Kono 1,6 % B roa. bonee
90 % BOAOPOAA NPOU3BOAAT HA MECTe ero noTpedbneHns (Kak Tak HasbiBaeMblil KNTUBHbIA NPoayKT), n MeHee 10 % no-
CTaBMSIOT CMeLnanu3npoBaHHble KOMNaHuy, paboTalLLne Ha PbiHKE MPoMbILLIeHHbIX rasos (Air Liquide, Linde, Praxair
Inc. 1 p.). B kayecTBe Cbipbg A/s NPOM3BOACTBA BOAOPOAA CErOAHs OMUHMPYIOT yrnesoaopofbl. bonee 68 % Bonopona
MNOAYYaloT ceivac 13 NPUPOAHOro rasa, 16 % u3 Hedtn, 11% - n3 yrna u 5 % - U3 BoAbl C NOMOLLbIO 3N1eKTPoK3a. 310 06b-
ACHAETCS CPABHUTE/bHOW [ELLIEBM3HOM NPOM3BOACTBA 13 YrNeBOA0PoaoB. OQHAKOo B NOCNEaHME rofibl HabupaeT 060poTh
NPOW3BOACTBO BOLOPOAA METOAOM 31eKTPoNM3a. 10 aaHHbIM M3A, B TeYeHMEe MOCMEAHNX CEMU IET B CPEOHEM B MUPE
BBOMMNW B 3KCMyaTaumio okoso 10 MBT anektponusepos exerogHo. B 2018 . BBeaeHo yxe 20 MBT, a 1o koHua 2020 T.
oxupaetcs Beog ete 100 MBT. IHBECTMLMW B 3N1EKTPONN3EPLI PACTYT - COBOKYMHAs MOLLHOCTb YCTAHOBOK MOXET MOYTH
YTPOUTLCS B BAnxaiLLne 2-3 roga’™, aocTurHys otMeTki B 150 MBT. B cdepe TpaHcnopTa: roaoBbie NPOAaXu BOAOPOAHbIX
anekTpomobuneit ysenuuunmcs (FCEV) ¢ 20 w./rop 8 2013 1. go 11000 w./rog 8 2018 1. B chepe sHepreTuky - NogBUAMC
nepBble NPOTOTUMbI ra30BbIX TYPOUH, paboTaloLLmMx MOAHOCTbIO Ha Bogopoae (B 2018 r. Kawasaki gocturna 100 % gonu

BOZOPO/A B TOM/MBE A8 rasoTyp6uHHoi T3L, B AnoHmu).

¥ https://www.iea.org/tcep/energyintegration/hydrogen
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6. MoBblLIeHUe YNpaBNIeMoCTH - BHepeHue LUdpoBbIX U UHTENNEeKTYyaslb-

HbIX CUCTEM B 3JIEKTPO3HEepreTuke

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

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

HWW MHTEPHEeTa BeLLen npuHgTo ¢ 2008-2009 rr.?, koraa
KOMMYECTBO MOAKMIOYEHHbIX K MHTEPHETY YCTPOUCTB (cMapT-
(QOHOB, YMHbIX TENEBW30POB, XONOAUNbHIKOB, NAMMOYEK I
[IPYTUX YCTPOICTB) MPEBbICUIO YUCAGHHOCTb HACeneHus
nnaHeTbl. LndpoBmn3aLms sHepreTukn - yacTb rnobanbHoro
TPEHAa, B paMKax KOTOporo BbiCTPO pasBMBaILLIMECS Lub-
POBble TEXHONOMMM MPOHWKAKT BO BCE CHEpbl 3KOHOMUKMU.
[lng 3HepreTki 370 CO3AAET HOBble BO3MOXHOCTM - BEAb
ynpaBnaTb 3HeprocucTeMami ¢ 60/bLLIOKA 10Nen eleHTpa-
JIN3aLNN UNK NPOHUKHOBEHUS B3 CTaHOBKTCS BCE CrIOXKHEe.
Lndposu3aLms OTKPbIBAET HOBble BO3MOXHOCTW ynpaBne-
HWS pacrnpemneneHHon reHepauMen COBMECTHO C [pYrMu
BMOAMW pacnpeneneHHbIXx 3HepropecypcoB. ABTOMaTH3aLNS
060pya0BaHMs, BO3MOXHOCTb HabMoAaTh 3a COCTOSHMEM
060pyn0BaHMS M YNpaBnaTb UM NOCPEACTBOM WHTEPHETa
BELLIEN, PacnpoCTPaHeHe HAKOMUTENen 3Heprum 1 HOBbIX
BrsHec-Moaenei ux Ucnonb3oBaHug? nocTeneHHo npespa-
LLaeT noTpebuTeneit B akTUBHbIX NOMHONPABHbIX YY4aCTHUKOB
3HEprocucTeMbl.

PacnpocTpaHeHue |oT 1 npouecc uudposmusaumn obecne-
YnBatoT HaHTACTUYECKMI POCT MCMONb30BaHNA UHDOPMa-
LIMOHHbIX 1 KOMMYHUKALIMOHHBIX TEXHONMOMNA B 9KOHOMIKE,
4YTO CTaN0 BO3MOXHbIM B1arogaps TEXHUYECKOMY NPOrpec-
CY W CTPEMUTENbHOMY YAELLEBNEHUI) TPEX KOMMOHEHTOB:

¢ [laHHble: uudposas uHGopMauma. B3pbiBHOM PoCT
0bbema [0CTYMHbIX [aHHbIX 3@ CYET PaANKanbHOro
CHUKEHMS CTOUMOCTM CeHCopoB (6onee yem Ha 95 % ¢
2008 1) - B pesynbrate, no AaHHbIM [BM, 90 % AaHHbIX B
Mupe BblK CO3AaHbl B NOCNENHUE BA rofa.

+ AHanuTMKa: UCNONb30BaHNE AAHHbIX AN NONYyYeHUs
nonesHoi MHHOPMaLMKM U HOBOTO 3HaHMS. CHUXEHNE
CTOUMOCTY BbIYUC/UTENbHBIX MOLLHOCTEN (MpoLiecco-
POB, NaMATU W CUCTEM XPaHEeHWUs [aHHbIX), pasBuTHe

T oueHke Cisco Internet Business Solutions Group (IBSG)

2 Hanpumep, 06nauHblii CEPBIC N0 XPaHEHUIO SNEKTPOSHEPT MM KoMNaHun 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. BbiCTpbI Nporpecc B
yrny6ieHHON aHanuTuKe, BKMoYasd MalluHHOe 0byde-
HWe, OTKPbIBAET HEBEPOSTHbIE BOSMOXHOCTW 119 Bbl-
BNEHNS 3aKOHOMEPHOCTEN 1 TPEHM0B.

¢ (CBA3aHHOCTb: OB6MEH [aHHbIMU MeXAy J0AbMM,
npubopamu u MawmHamu (BKnoYas MeXMalLMHHOE
B3auMofeicTene - M2M) uepes uudposbie ceTy.
Pe3kunit pocT KONMYeCTBa NOAK/YEHHBIX YCTPOCTB,
WX KpaTHOE YOEeLUeBNeHe 1 YOELIeBNeHne nepenaun
AaHHbIX NpY NoBbILLEeHU ee ckopocTu. K 2017 1. komu-
YECTBO MOAK/IOYEHHBIX YCTPOUCTB COCTABWIO OKO/IO
28 MIpA LWT. M NpoAoXaeT pactu. C pasBUTUEM TEXHU-
YECKOW BO3MOXHOCTW YCTAHOBKM MOJynei nepefayn
1 06pabOoTKM AaHHbIX HA 0aTYUKM, CEHCOPbI 1 HeBO0Mb-
LLIMe YCTPOICTBA, a TakXe aHanusa (B ToM yucne ¢ no-
MOLLIbIO «061aYHbIX» 1 «TYMaHHbIX» BbIYNCIUTENbHbIX
LIHTPOB) MOMyYeHHOI MHDOPMaLK, @ 3aTeM U Noj-
K/OYEHNS KOHTPONNEPOB AN YNPaBieHns npoLecca-
MW B peanbHOM BPEMEHU, NOSBUAACh BOSMOXHOCTb HE
TO/MbKO YaneHHOro KOHTPONS 3a NPON3BO/ACTBEHHbLIMM
1 BbITOBBIMI NPOLLECCAMK, HO U BO3MOXHOCTb NOCTPO-
eHus ceten M2M. 3Ta COBOKYMHOCTb TEXHONOM WA MMe-
©T OrPOMHbI KOMMEPYECKNIA NOTEHLMAN, YeM He npe-
MWHYN BOCNONb30BATbCA Kak PbIHOK NOTPEBUTENbCKMX
TOBApOB, TaK 1 BU3HEC.

OnHako paseuTue 10T CBA3aHO HE TOMbKO C HOBBbIMU TEXHO-
NOTUSIMK, HO W C CO3/1aHNEM TEXHONOTUYECKOI 3KOCUCTEMDI
1 pa3paboTKON paa NpeanoxeHnit ang cbopa, nepeaayn n
arperauuy faHHbIx 1 nnatdopMbl, NO3BONALLNX 06pabo-
TaTb 3TV [IaHHbIE 11 UCMONb30BATH WUX A8 Peann3aLmnmn «yM-
HbIX peLLeHnit». B T3K passutue 10T NpUBOANT K NOSIBNEHUIO
LLeNoro nnacta TeXHONOrMin U PELLEHIIA, CYLLECTBEHHO MO-
BbILUAOLLMX 3QDEKTUBHOCTb M OTKPbLIBAIOLLMX BO3MOXHO-
CTW 1S CTPYKTYPHOW TpaHchopMalli 0Tpachen.
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OCHOBHble HanpaeneHuna LdposusaLm B TIK:

«YMHble YCTPOICTBa-NoTpebutenn aHeprn». 06ecneynBaeTcs 3a CYeT CNoCOBHOCTI 0BOPYAOBaHMS HA CTOPOHE NOTpe-
6neHns onNTUMIUSUPOBATb PEXUMbI 0TBOPa 3NEKTPOSHEPr U B 3aBUCUMOCTY OT Harpysku cucTeMbl (TapudHoi cetku) u
KOHEYHbIX NoTPeGHOCTel B pabote 060pya0BaHMS. [1ONOAHUTENbHO NOSABASIOTCS BOSMOXHOCTY Y NOTPEOUTENS HE TOMbKO
MPUHUMATb 9N1EKTPOSHEPT IO, HO W 0TAABaTb €8 B CeTb. 3T0 MOXET NPOUCXOAMTD 3a CYET YCTPOICTB HaKONeHIUS Y NoTpetn-
TENa 1 NoKanbHbIX UICTOYHUKOB NPOM3BOACTBA SNEKTPOSHEPriN — KaK NpaBuno, Ha ocHose BW3. Hakonutenn y notpebute-
N1, [AXe eCNM UX N3HaYanbHOe NpeaHasHayeH1e Apyroe, No3BONAKT NPUHUMATL SHEPT U0 NPK HU3KOM Tapude 1 0TaaBaTb
NPV BbICOKOM, TEM CaMbIM M03BONSS laxe 3apabaTbiBaTb. BO MHOrOM NepcrneKTUBbI MHTErpaLin KOHeYHOro 060py0BaHMS
B CUCTEMY M PaboTbl B Helt 3aBUCAT OT CaMOW CETH.

«YMHbI€ CeTU» - KII0YEBOW 3/1EMEHT CUCTEMbI, NO3BONSIOLLMIA MHTErPUPOBATL U 06ecneYnTb 3QMEKTUBHOE QYHKLMOHMPO-
BaHue BCeX eé 3N1eMeHTOB (MponsBoauTeNneil aNeKTpOsHepriiv, NoTpeduTeneil, akkyMynmupyoLLero 060pyaoBaHis, CeTeBol
NHPACTPYKTYPbI) C Y4ETOM HOBbIX TEXHONOTMYECKUX BO3MOXHOCTEI B peanbHoM pexuMe Bpemerit. OOHIM U3 KI0YeBbIX
TPEBOBAHNA K YMHbIM CETAM SBMSIETCH HAAEXHOCTb OYHKLIMOHMPOBAHNS 1 06ECneYeHe BO3MOXHOCTN BbICTPOro caMo-
BOCCTaHOB/EHWS B Cyyae cboes. [py 3TOM YMHas ceTb I0/KHA 06ecneynBaTb BOSMOXHOCTb y4acTus B pabote CUCTEMbI
aKTVBHbIX NOTPebuUTENel, y3noB akkyMynnpoBaHNs U TMOKO CUHXPOHM3UPOBATD U YNPABNSTb Harpy3Kom.

[Ing yCTONYMBOI paboTbl YMHbIX CETEN 1 B3aUMOAEICTBUS Ha YPOBHE VIHTepHEeTa BeLLel Tpebyetcs MaclutabHas undpo-
BM3aLl/S 3N1EMEHTOB LIEN0YKN NOCTABOK W UCNONb30BaHNE TEXHONOMMIA PaboThl C HoMbLLUMMI 0BbEMAMM A@HHbIX, NPUYEM B
PEXNME PeanbHOro BEMEH.

YCNoXHEeH!e CUCTeMbl Hen3BexXHO NPUBOANT 1 K MOBILLIEHIIO PUCKOB OTKA30B, HanpuMep, B Xoe 06HOBNEHNS NPOrpaMM-
HOro 0BecneyeHns, CoaepXalllero OLMBKY, Ha OTAENbHBIX e€ aneMeHTax. MoaToMy BCE HONbLLY0 akTyanbHOCTb Npuob-
peTaeT co3naH1e UMPpPOBbIX ABONHMKOB PealbHbIX CUCTEM, HA KOTOPbIX BYAET BOSMOXHOCTb OTPabaTbiBaTb HE TOMbKO
Ha[1eXHOCTb HOBOrO MPOrPaMMHOI0 06ecneyYeHns n 060PyN0BaHNS, HO U MOLENMPOBATb PA3NNYHbIE HELUTATHbIE CUTYaLNN

C TeCTUPOBAHWEM CPEACTB PearupoBaHis.

Bce aTv TexHonorMM 06ecneynBatoT NoBbILLEHUE TMBKOCTH
W alanTMBHOCTM 3HEPTrOCUCTEMbI, CrNaXuBaHKe NUKOBOW
Harpysku, CHUXEHNE NOTepb, PaclUMPeHne BO3MOXHOCTEN
pacnpeaeneHHon reHepaunun 1 NOBbILEHUE MPUEMIIEMOI
nonv B3 B aHeprobanaHce, a rNaBHOE - NEPexof K HOBbIM
NPUHLMNAM YNpaB/eH!s 3HeprocUcTeMamit U OpraHusaLnm
PbIHOYHbIX Omepaunii Ha 6a3e HOBbIX WHOOPMALIMOHHbIX
TEXHONOrUiA. Peskoe nOoBbILLIEHUE NPON3BOAUTENBHOCTH
KOMMbHOTEPHbIX TEXHONOTMIA, CWUCTEM MNepefayy, Hako-
nneHns 1 06paboTkm WHGOPMALMYM, 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 BbITOBbIX NPUBOPOB).

osBNeHNe HOBOrO TWMa MaCCOBOr0 noTpebutens, Tak
Ha3blBABMOr0 NPOChbOMEpa, 3aaeT HOBbIN GOpPMAT B3au-

MO[ENCTBUS C 3HEProCUCTEMON: BMECTO MAaCCKUBHOMO Of-
HOCTOPOHHEro OH NepexoauT K akTUBHOMY [1BYCTOPOHHEMY
B3aMMOMENCTBI0 3a CYET COBCTBEHHBIX BOSMOXHOCTEN N0
OELEHTPaNM30BaHHOMY MPOM3BOACTBY 3NEKTPOSHEPrUN
W o ynpaenexuio cnpocoM (demand response). Hosbie
TEXHONOrMYECKNe BO3MOXHOCTM NOTPebutens noamepxu-
BAlOTCS HOBOW MH(OPMAaLWOHHOM CPeaon, NO3BONSHOLLEN
aBTOMATWU3MPOBATb CHOP [aHHbIX O Harpyske, a Ha 6ase
aBTOMATMYECKMX, B TOM YMCIE WCMOMb3YKLINX WCKYC-
CTBEHHbIA WHTENNEKT, CUCTEM YNPaBNEHNS — OMNepaTUBHO
MPUHAMATDL PELLEHNS O 86 U3MEHEHUM C YYETOM TEKYLLEN
banaHCcoBOW CUTYyaLUM B SHEPrOCUCTEME U LIEHOBOW CUTY-
alLm Ha pbIHKe.

CneqylLMM IAroM B 3TOM HanpaBNeHun SBNAeTca pas-
paboTka TEXHONOTWA BUPTYaNbHbIX SNEKTPOCTAHLMUIA U
arperaTopoB Cnpoca, KoTopble 06ecneynBaioT LieHTpa-
NM30BaHHOE YNpaBneHWe pexuMami rpynn UCTOYHMKOB
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pacnpefeneHHoil reHepaLnn Uk ynpaBnseMbix Harpysok
noTpebuTenei pasHoro Tuna. B HacTodllee Bpems peanu-
3yeTca Uenblil psf NPOeKTOB MO anpobauuu TexHonorui
BMPTYaNnbHOr0 arperupoBaHug No pecypcaMm pacnpefe-
NEHHOW reHepaumum 1 ynpaBnseMoro cnpoca. B paae ctpaH
W PbIHKOB KaX[blit U3 9TUX PECYPCOB YXe CTan 3aMeTHON
cocTaBnsioLlen banaHca aHeprocucTeMbl. Tak, B pamKax
ayKLUMOHOB MOLLIHOCTK B Nyne PJM? B TeyeHne amxanLumx

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

VIHTeHCWMBHOE Pas3BUTME PacnpefeneHHbIX LeHTPoB reHe-
palMn N aKTMBHOrO NOTpebneHns notpedbyeT M3MeHeHus
CTPYKTYPbl 1 PexuMoB paboTbl pacnpenenuTenbHoi, a ¢
HapacTaH1eM 06beMOB «HOBOW SHEPreTUKM» — 11 OCHOBHOIA
aneKkTpuyeckon cetn. KnioyesbiMA TpeboBaHUSMM 31eCh

/13MeHeHMe TeXHONOrNYeCcKoi NapaanrMbl SHEProcHaBXeH!s BYeT CONPOBOXAATLCH W KAYECTBEHHBIM N3MEHEHIEM Pbl-
HOYHOW cpefbl. HoBble TeXHONOMMK PacnpeaeneHHoro NponU3BOACTBa, YNPaBAgeMoro NoTpebeHns, BUPTyanbHoro arpe-
rMpPOBaHIS PECYPCOB CO3AAT MPUHLMMNANBHO HOBbIE YCOBUS AN9 PasBUTUS BbICOKOKOHKYPEHTHOTO PO3HIYHOIO PhIHKa,
NOCTPOEHHOr0 Ha Ba3e BblCOKOABTOMATU3MPOBAHHbIX NOKANbHbIX TOProBbIX MNOLLAAOK MO TOProBMe 3NeKTPOSHEPruen,
CUCTEMHbIMM 11 HONee KOMMNEKCHbIMY, 3HEProMHMOPMALMOHHBIMI Yeayrami. OCHOBHbIMA Y4aCTHUKAMM TaKoro pbiHKa
CTAHOBATCA MPOCHIOMEpbI 11 BUPTYaNbHble arperatopbl PECYPCOB, COCTABAALLME BCe 60M1ee MOLLHY KOHKYPEHLMIO Tpa-

OMLMOHHOM CUCTEMHON reHepaLnn.

PasBnTME MPUHLMNWANIbHO HOBbIX MAATEXHbIX TEXHOMOMNN [HaanMep, 6J'IOK‘JEI71H-D8LLIBHMFI N aBTOMATUYECKNEe «yMHble
KOHTPaKTbl», MO3BONAIOLLIME 3aK/NH04aTb MHOXECTBO CAENO0K C MUHUMAJIbHBbIMW TPAH3aKLMOHHBbIMI VI3)J,8D>KK8MVI] cosfaet
OCHOBY And 060J'Iy>KVIBaHVIF| NPaKTUYECKM HEOTPAHNYEHHOrO KOMMYECTBa MEeNKMUX TPaH3aKLmi MeXay OTAenbHbIMK y4aCT-
HKaMW Ha 3N1eKTPO3HEePreTn4eCcKmx pbiHKax, B TOM YiCne npoBoanMbIX B aBTOMATU4eCKOM pexunme.

[MaBHbIM PE3YNBTATOM BCEX STUX N3MEHEHWI aBASeTcs hopMUpoBaHne 6a30BbIX YCI0BUN AN 3OOEKTUBHON KOHKYPEHLIMY:
nosiBneHne BoMbLLIONO YNCNA YYACTHUKOB, KaX/blit M3 KOTOPbIX He 0BMafaeT PhIHOYHON BNACTbIO, @ Takxke CBOBOMHbIN A0-
CTYN Ha PbIHKM 1 BbIXOA C HYWX. [Tpy 3TOM 3a CYeT pacnpeeneHHbIX TOProBbIX MNNOLLAA0K KOHKYPEHLWS Y4aCTHIKOB A0M0N-
HSETCS KOHKYPEHLMeN PbIHKOB, Ha KaX/10M M3 KOTOPbIX CO3AatTCs YCNoBUS Ans GOPMUPOBaHIS KNacchieckoro banaHca
ANaCTUYHbIX KPUBbIX MPEANOXeH!a 1 (4T MpaKTUYecKm OTCYTCTBYET ceityac) cnpoca.

MopobHoe hyHOaMeHTanbHoe U3MEHEHWE BCEl NapaamrMbl 3NeKTPOCHABXEHMS NO3BONSET YCTPAHUTb KOHMAMKTBI MeX.y
HOBOW 3HEPreTUKON 1 CYLLECTBYIOLLIENA TEXHONOTMYECKON U PbIHOYHOW CPEeaoi:

¢ B 3NEKTPO3HepreTnke co30atoTCca HoBble BOSMOXHOCTHW 19 BbIpaBHUBAHUA 3arpy3Ku 1 H0nee MHTEHCKUBHOIO NCMONb-
30BaHN4 aKTMBOB B3aMeH WX MOCTOAHHOI0 3KCTEHCUBHOIO Pa3BUTKS, YTO NO3BONJET CHU3NUTD HGO@XOD,VIMYI-O YCTaHOB-
JIEHHYI0 MOLLHOCTb resepaunn n gaeT 3KOHOMUIKO KanuTasibHbIX 1 OnepaLnoHHbIX 3aTpar;

¢ 4epes HoBble PbIHOYHbIE KOHKYPEHTHbIE MeXaHW3Mbl 3Ta 3KOHOMUA [0/MKHA TPAHCIMPOBATLCA B CHMXKEHWE CTOMMO-
CTn SHBDFOCH86>K8HI/19I I'IOTpBﬁI/ITGﬂBVI, obecneynBas SKOHOMUIO B UX CYETaX;

¢ 33 CYeT HOBbIX afaNnTUBHbLIX BO3SMOXHOCTEN 3HEPrOCUCTEMbI 3Ta 3KOHOMMUS 6y,D,eT [0MoNHeHa CHWXeHneM noTepb
I'IOTpeﬁVITGI'IeVI 113-3a HU3KOW HaleXXHOCTM U HEeHaANeXaLlero Ka4ecTsa NoCTaBOK 3/1EKTPOSHEPTUN 11 0BLLIEN ONTUMM-

3alun paboTbl ceTel;

* 3KOHOMMS 3aTpaT NoTpebuTenei Ha sHeprocHabXeHe BeeT K POCTY UX KOHKYPEHTOCNOCOBHOCTI 1 IaeT MyNbTUN/N-

KaTWBHbIN 3QDEKT Ha YPOBHE BCEW SKOHOMUKM.

22 Base Residual Auction Results PIM (2012-2014).
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CTAHOBATCS: TMOKOCTb U ONepaTMBHOCTb USMEHEHMS PEXU- CO3AaHNsa «yMHbIX ceTeit» (Smart Grid). Peanusaums aTux
MOB PaboTbl, PaCLLUMPEHME TEXHNYECKNX BO3MOXHOCTEN Mo cTpaterui Ha ropusoHte 2030-2035 rr. c030aCT HOBbIN
aflanTUBHOCTW CETU K M3MEHEHMIO COCTaBa reHEPMPYHLLIAX TUN  WHOPACTPYKTYPbl 3HEProcHabXeHus, aneKkBaTHbIN
NCTOYHMKOB M NOTpebutenein. IMeHHo 3T TpeboBaHus 3a- NOSBNAOLLEACS HOBOW SHEPreTUKE M 3anpocaM aKTUBHbIX
KNablBaOTCa NpK pa3paboTKe HaLWOHaNbHbIX CTpaTeru notpebutene.
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7. [leueHTpanusauus

PeTUi BaxXHeNLW Wi ipanBep «3Hepronepexona» - fAe-

LieHTpann3aLms, 3aKNyaloLLascs B passutuy pacnpe-

[Ie/IeHHOM 3HepreTuku. HoBble peLLeHns B 06n1acTi npo-
W3BOACTBA U XPAHEHWS 3NEKTPOIHEPTUM C OLHOBPEMEHHbIM
PA3BUTMEM YMHbIX CETEN MO3BONSIOT NOAKNKYATL K CUCTEME
BCE 60/bllie pacnpeneneHHbIX YCTPOMCTB, OTAQIOLMX 3/1eK-
TPO3HEPruto B CeTb. ba3oBoe CBOWCTBO BCEX 3TWUX TEXHO-
norun - 6nn30CTb K noTpebutento sHeprun. K TexHonoruam
pacrnpeneneHHoi SHepreTku (pacnpeneneHHbiX SHepro-
pecypcos, Distributed Energy Resources, DER) B MMpOBOI
NPaKTUKe? TPaAULMOHHO OTHOCAT (puc. 1.26):

pacnpenenexHyto redepauuio (Distributed Generation);

ynpasneHue cnpocoM (Demand Response);

YNpaBeHne sHeproaGEKTUBHOCTbIO;

MUKPOrpUabl;

pacnpeneneHHblie CUCTEMbl XpaHeHUs 31EKTPO3HEP-

rm;

3NeKTpoMobunn.

PucyHok 1.26 - Buabl pacnpeneneHHoi 3HepreTUKu U MaTpuLLa KpUTepueB pacnpeaeneHHol reHepaumm

YnpasneHue
CnpocoM

JHepro-
3O OEKTUBHOCTD

Hakonutenu

InexkTpoMobunn

Pacnpenenertas il
rexHepauys

MuKporpuab!

TexHonoruu

MoLHoCTb

Jlokauus

MasyTt yronb [lnzenb
Omomel - [a3pl YepHOil
Otxopp! LIBK = nepepabortky p
HedT! 1 rasa MeTannypruu
ConHue Betep [mopo

KpynHas (6onee 100 MBr)
Cpeanss (25-100 MBr)
Manas (15-25 MBT)
Mukpo (mo 15 MBr)

30Ha LIGHTPaNN30BaHHOr0 8N1EKTPOCHABKEHMS

30Ha [ELEHTPaNN30BaHHOMO SJ'IEKTDOCHaﬁ)KEHI/IFI

WcTounuk: LieHTp aHepreTuki MockoBsckoil wKonbl ynpasnenns CKOJTKOBO

23
4Q 2017.

Cm., Hanpumep, Navigant Research. Global DER Deployment Forecast Database,

a3
CépocHag ~ U36bIToYHOE MHr
TENNoTa NaBneHne
buoras Bbuomacca
T3l (CHP)

TexHonorun T3C

Canbno
MepeTokoB BO
BHELLIHIOW CETb

<25%
>=25%

PeXuMHbIN hakTop

Motpebutens
JHeprocuctema
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Pacnpepenexnas renepauus (PT) - 310 COBOKYNHOCTb 3N1EKTPOCTAHLIMIA, PACMONOXKEHHbIX BAU3KO K MECTy noTpe6nenus
SHEprM 1 NOMKIOYEHHbIX MO0 HEMOCPEACTBEHHO K NOTPEBUTENHD, B0 K pacnpefenuTenbHon 3NeKTPUYecKon CeTn
(B cnyyae, kora noTpebuTeneit Heckonbko). TuM UCMONb3yeMOro CTaHLMell UCTOYHMKA NePBUYHON SHepriv (TONNMBO UK
BO30OHOBNAEMAs SHEPTUd), Kak 1 MPUHAANEXHOCTb CTaHLMM K NOTPEBUTENIO, reHepupyHoLLEH UK CeTeBO KOMMaHWH,
WK TPETbEMY JIULLY - HE UMEIOT 3HaYeHUs. B 3apybexHOn NpakTuke eCTb TEHAEHLMS OrpaHYMBaTL MOLLIHOCTb SNIEKTPO-
CTaHUMI P BepxHer NnaHKoi B 3aBUCUMOCTI OT NpUMeHseMoil TexHonoruu. Hanpumep, Navigant Research ncnonbayert
rpaHuLly B 500 kBT 1ng BeTpsiHbIX, 1 MBT - conHeyHblx, 250 KBT - ra30TypbuHHbIX, 6 MBT - ra30nopLUHEBbIX U AN3ENbHbIX
3NeKTPOCTaHLMIA. EBponeiickuii NpoekT napTHepCTBa B pacnpeaeneHHon aHepretuke EU-DEEP nenonb3oBan®  moxoxwe
rpaHuLbl: TENNOBbIE 3NEKTPOCTAHLMN (NapoBble, ra3oBble TyPBUHbI, NOpLUHEBbIe AsuraTent) - Ao 10 MBT, MUKPOTYPOUHDI
- 10 500 KBT, BeTpsiHble CTaHUUM - 6 MBT 1 conHeyHble - 5 MBT. Cpeau KpuTepues KnaccudukaLlmuuy BULOB pacnpeneneH-
HOV reHepaLIv BbIAGNSIOT TakxXe BUA TONMBa (0T rasa [0 BTOPUYHbIX SHEPrOPECyPCOB, HAaNpUMep, IOMEHHbIA, MOMYTHbIN
HedTAHO 11 KOKCOBBI rasbl), TEXHONOrMIO reHepaLiy (0T NapocunoBbix YCTaHOBOK [0 BETPOreHepaTopoB), MecTopac-
MONOXEHWe, 00 NOTPEBNBHIUS SHEPriK OCHOBHBIM («SKOPHbIM») NOTPEBUTENEM CTaHLMK, PeXUMHbIA haKTop, YPOBEHb
HaNPsLKEHUS MOOKIIOYEHNS K CETAM 1 MHOr1e apyrue. Buibl pacnpeneneHHon SHepreTuki NpuBeaeHbl Ha puc. 1.27.

YnpaBnieHue cnpocoM - 3MEHeHUe NOTPe6NeHNs ANEKTPOSHEPr M U MOLLIHOCTW KOHEYHbIMM NOTPEBUTENIMU OTHOCUTENb-
HO MX HOPMaNbHOr0 NPOMUNS Harpy3Ki B CBA3W C U3MEHEHWMEM LIEH Ha SNEKTPOSHEPrio A9 COKPaLLeHUs 0BLLecncTem-
HbIX 3aTpaT B 0OMEH Ha CTUMYNMPYHOLLIME BbINAaTbl OT S3HEPropbiHKa®. [Ing HACTOALLEro NCCNEA0BaHUS UMEET 3HaYEeHNe,
4YTO YNpaB/eH1e CNPOCOM M03BONSIET YMEHbLLNTD BEMNYNHDI MUKOBbLIX HArpy30K B 3HEProCUCTEME W, COOTBETCTBEHHO, N0-
TPEBHOCTM CUCTEMbI B YCTAHOBNEHHOM MOLLIHOCTY 9N1EKTPOCTAHLMI KaK B KPAaTKOCPOUHO (CyTKM, Henens), Tak v cpea-
HecpouHoit (1 roa) ¥ AoArocpOYHON (HanpuMep, Npi NPOBEAEHMN ONTOCPOYHOTO OT6OPa MOLLHOCTY Ha 4 rofa Brepen)
nepcnektuee. Knaccuyeckum npumepoM gengetcd Hadyatas B 1970-x rr. B CLUA «[lporpamMma no paluoHanusaLmm cnpo-
ca» (Demand Management), HanpasnexHas Ha cEepexeHne aNeKTPOSHEPrN 3a CYET CTUMYNNPOBaHKA NoTpebuTenei K
COKpaLLeHnto obbemMa 3HepronoTpebneHns B NUKOBbIE MepUodbl CNPOCa WA CMELLIEHUS BPEMEHW 3HEpronoTpebnequs
Ha BHEMUKOBbIE Mepuofbl Cpaca. YXe ceiyac pecypehbl ynpasneHus CNpocoM akTUBHO COMEpHUYAKT Ha KOHKYPEHTHbIX
PbIHKaX C MPea0XeHeM HOBOV reHepupytoLLLei MoLHocTw. Mo oueHkaM Navigant Research, BenMynHa MOLLIHOCTH, BKJTHO-
YEHHOV B NporpaMMbl ynpaBneHus cnpocom, BbipacTet ¢ 39 BT B 2016 1. o 144 BT k 2025 T.

Mukporpug, - 06beHeHHas 3HepProcucTeMa, COCToLLAs U3 PpacnpeaeneHHbIX SHEPropecypCcoB 1 HECKONbKIX 3NEeKTpH-
YeCKMX Harpysok (notpe6uteneit), paboTaroLLias Kak eauHbli yNpaBngeMblit 0GbeKT B napannenb C CyLLeCTBYIOLLeH aneK-
TPUYECKOW CETbIO UK B OCTPOBHOM pPeXMMe?.

PacnpepeneHHble CUCTEMbI XpaHEHUS 3NEKTPO3HEPrUm [HaKOI'II/ITEJWI] - 3T0 COBOKYMHOCTb CCTEM XPaHEHWUS, YCTaHOB-
JIEHHbIX Y KOHEYHbIX I'IOTpGﬁVITeJ'IeVl 1 Ha 06bekTax pacnpeuenMTeanoM Cetn. Hakonutenu npoMbILLNIEHHOMO MacLLTaba
[HaanMep, rMapoakkKymynupyrLlne SﬂeKTpOCTaHLLVIM] He OTHOCATCA K pacrnpeneneHHbIM CUCTeMaM XPaHEeHUd.

3neKTpoOMOBUAN paccMaTPUBAIOTCS B KaYeCTBE OAHOMO W3 BIAOB PAaCnpefeneHHbIX 3HePropecypCcoB, NOCKOMbKY UrpatT
POJib HE TONbKO MOTPeBUTENEit SHEPTUM, HO U PacTpeaeneHHbIX HakonuTeneil (TexHonorus vehicle-to-grid).

24

25
26

EU-DEEP (EUropean Distributed EnErgy Partnership) - eBponeiickuit IpoeKT, 06beanHABLIMIA 42 napTHepa 13 B CTpaH, Lesbio KOTOPOro Bbiia LMPOKOMACLITabHas MHTerpaLus
pacnpeseneHHbIX aHepropecypcos B EBpane.

Siano P. Demand response and smart grids—A survey. / Renewable and Sustainable Energy Reviews, Volume 30, February 2014.
Yoldasa Y. et al. Enhancing smart grid with microgrids: Challenges and opportunities. / Renewable and Sustainable Energy Reviews, Volume 72, May 2017.
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PacnpeaeneHHas reHepauusa cTana kaTann3aTopoM name-
HEeHWN - a UMeHHo nosienenHue B 1970-1980-x rr. 8 CLLIA 1 EB-
pOne HOBbIX TEXHOOM U NPOM3BO/ACTBA 3NEKTPOIHEPI UM, —
ra30TyPOUHHbIX 11 Fa30MOPLUHEBbIX, OCHOBAHHbIX B NEPBYH
o4Yepe/ib Ha UCMONb30BAHNN HOBbIX MATEPKUANOB M TEXHOMO-
Wil NPOM3BOACTBa 0HOPYNOBAHNS, YTO NO3BOMUIO NPEOA0-
neTb aencTene apdekra Maclitaba u caenatb YCTaHOBKM
HEebOMbLLION MOLLHOCTM OT AecaTKoB KBT 0o gecatkos MBT
KOHKYPEHTOCMNOCOOHbIMIA C KPYMHBIMM YCTaHOBKAMW. 370
Cpasy NpuBeno K pOCTy BBOAOB PacnpeeNeHHON reHepa-
UM, NPY 3TOM CPENHErofoBble TeMMbl 86 POCTa 3aMETHO
npeBbIllany CPefHEerofoBble TeMnbl pPocTa NoTpedbneHus
3N1EKTPO3HEPrUM, TO ECTb PACLUMPEHUE pacnpeneneHHom
reHepaLIum W0 HaMHOro BbICTPee, YeM PasBUTME BCEN MU~
POBOW reHepaLmu.

K 2026 r. Navigant Research nporHosupyet BBo[, B Tp1 pasa
bonbluero obbema pacnpeaeneHHoln reHepupyoLLen MoLL-
HOCTM, YeM LieHTpann3oBaHHoil renepauun (puc. 1.27). A no
oueHkam Bloomberg New Energy Finance, B Takux cTpa-
HaX, KaK [epmaHus unu bpasunug, K 2040 . nong pacnpe-
LENEHHO reHepauy B 06LLEeNR YCTAHOBNEHHOM MOLLIHOCTH
3HEprocucTeM Moxert npesbicntb 30 %, a B ABCTpanun oHa
AOCTUTHET 45 %.

PucyHok 1.27 - MporHo3 BBOAa HOBbIX MOLLHOCTEN
LLleHTpanM30BaHHOIA U pacnpefeneHHON reHepauum
3/1eKTpO3Heprum B mupe, BT

Bt
350 -
300 -
250 -
200 -
150 -
100 -
50 -
04

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
| HoBble MOLLHOCTM LIEHTPANU30BaHHOM TeHepaLm
m HoBble MOLLHOCTI pacnpeeneHHoil reHepaLm

NcTounmk: Navigant Research

OCHOBHOE NMOCNEeACTBME Pa3BUTUS PaCMpPEeNeHHON SHep-
FeTUKW - USMEHEHWE CTPYKTYPbl CaMOro SHEPreTMYeckoro
CEeKTOpa: MEHSETCS COOTHOLLEHWE LEHTPanM30BaHHON
[leLeHTPaN30BaHHON YacTeil 3HeprocucTeM («mnockas
3HepreTuka»). bnarogaps passuTMI0 Manoi pacnpefeneH-
HOW reHepaunn Hayanacb «[eMOKpaTu3auus» 31eKTpos-
HepreTuku. [10 3T0ro Ha NPOTSKEHMM MHOMUX AECSTUNETUI
apXMTEKTypa 3HEpProcucTeM 0CTaBanacb B LIEOM HEus-
MEHHOW. LleHTpan130BaHHbIE 3HEProCUCTEMbI YCMELLHO,
HaJeXHO, N0 Pa3yMHON LieHe obecneynBany noTpebutenei
3NeKTPo3Hepruen. Ho B pe3ynbrate COBEPLUEHCTBOBAHNA
TEXHONOru nNoTpebuTens oT CUTyaLuu AeTePMUHUPOBAH-
HOFO 3NMEKTPOCHABXEHNS TOMbKO OT LIEHTPANN30BaHHOM
3HEepreTUKM NPULLIEN K BO3MOXHOCTM BbIBOPa W3 LLIMPOKOr0
CMeKTpa anbTepPHATUBHbIX PELLUEHUIA, KOTOPble MO3BONAKT
NCMOMb30BaThb MX B OMTMMANbHOW MPONOPLMK, UCX0Aa W3
WHAMBWAYANbHbIX NPUOPUTETOB CTOMMOCTM, HAAEXHOCTH U
KauecTBa 3HeprocHabXeHus.

MosiBNEHMe MHOXECTBA HOBbIX HEHOMbLUMX TEeHepaTopoB
YCNOXHIUO NPOLIECCHI MX MHTErpaLmmn B eNHYK 3HEProcH-
CTeMy, MPOLIeCcChl YNpaBneHnsa n perynmposaHus?. Morpe-
HOBaANUCb HOBbIE TEXHONOMMN TMOKOr0 MOCTPOEHWS CeTell
W WHTENNEKTYaNnbHOro ynpaBneHWus UMK, KOTOpble Mo3Xe
nonyyunu obluee HasaHue Smart Grid?. lotpedbutenn
9N1eKTPOSHEPrM HauMHaeT UrpaTb BCE BONbLUYO PONb B
9HeprocucTeme, 0CBanNBas HoBble PONK - FreHepaTopa u Ha-
KONMTeNs aneKTpo3Hepriu. Pesko yeennyusaeTcd cBoboaa
noTpebuTenbCKoro Bbibopa. B TO e BpeMs, 0TKPbIBAOTCS
LUIMPOKME BO3MOXHOCTM N9 YNPaBNEHNS CNPOCOM, SHepro-
9O hEKTMBHOCTbIO Kak Ha YPOBHE KOHKPETHOr0 10MOX034MA-
CTBA, TaK M Ha YPOBHE 3KOHOMUKM B LIENOM.

[ing peanu3auuu 3TUX BO3MOXHOCTEN rOCYAapcTBa Me-
HSI0T MOAENU PbIHKOB 3NEKTPUYECKON SHEPrUM U MOLLIHO-
CTU B CTOPOHY WX nubepanusaunu. Passutue TeXHONOruiA
PaCcnpeaeneHHbIX 3HepPropecypcoB U NPOHUKHOBEHWUE WX B
3HeprocucTemy nobyXxnaawT NpaBUTENbCTBA aKTUBHO 06-
CYX[aTb NOAXOAbl K M3MEHEHWNKD CUCTEMbI UX TapuduKa-

a Integration of Distributed Energy Resources in Power Systems: Implementation,

Operation, and Control. / Edited by Toshihisa Funabashi. - Elsevier Inc., 2016. - 313 p.

Byxronbly B.M. Smart Grids - 0CHOBbI U TEXHONOr MM 3HEprocucTem byayuiero / 5.M.
Byxronbu, 3.A. CTbIYMHCKY; NeP. € aHrn. - M.: Uspatensbckuit gom M3W, 2017. - 461 c.
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LK. MoXHO 6e3 npeyBennyeHns ckasatb, YTo C PasBUTHEM
pacnpeneneHHoi sHepreTku GopmupyeTcs Heobxoanmas
0CHOBA AN9 BbICTPAUBAHMA NOMNHHO KOHKYPEHTHOM Cpe-
[ibl H3 PO3HWUYHOM YPOBHE.

Takum 0bpasoM, pacnpefeneHHass SHepreTuka yxe cra-
Na BaXHEWLIUM 31eMeHTOM rnobanbHOM TpaHchopmaLimum
3HEprocucTeM no scemy mupy (puc. 1.28), u aTn npoLeccsl

TONbKO yCUMBarKTCA.

PucyHok 1.28 - TpaHchopMaLus 3HEprocucTeMbl: OT LEeHTPanu30BaHHON Mofienu (CBepXy) K AeLeHTpanu3oBaHHoi (cHusy)

-

\i\// LleHTpanun3oBaHHas reHepaums BA3,
‘ | BKNI0Yad KpYMHYIO rMapOreHepaLmio

KpynHble NpOMBbILLNEHHbIE
noTpebuten

ey \

[epenaya anekTposHeprum
Ha [lanbH1e paccTosHUS

KpynHag Tennosas
aTOMHas reHepaums
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\i\,, LleHTpann3oBaHHas reHepaums BA3,
‘ I BKNIOYas KPYNHYIO rMaporeHepaLio

KpynHble NpOMbILLNEHHbIE
noTpebuteny

ey

lepenaya anekTposHeprum
Ha anbHWe paccTosaHus

KpynHas Tennosas u
aTOMHad reHepaumna

NokanbHoe pacnpeaeneHne

3M1eKTPO3Heprim ~
aad KoMmepyeckue 7
Cpeanue / Manble QE p /ﬂ\ HaceneHie
h NPOMBbILLAEHHbIE NOTPEebUTeNH == npeanpuaTns
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@0‘ 3nekTpomobunu ala PacnpeseneHHoe /‘: PacnpeneneHHas
XpaHeHue 1 reHepawys
TN "
/ ~% 3HeprosaddekTnBHOCTb MuKporpuapl YnpaBneHue cnpocom

NcTouHmk: LieHTp aHepreTukn MockoBCKow LwKonbl ynpasnexus CKOJIKOBO
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JHEPTOMEPEXOA: NOCNEACTBUA

YcuneHnne MeXTOMIMBHON KOHKYPEeHL U BO BCEX CEKTOpPax

OHKYPEHLWS Mexay OTAeNbHbIMWA BMAaMM TOMAMBA CO-
NyTCTBOBANa BCEMY Pa3BUTUIO aHTPOMOrEeHHOWM aHepre-
TUKW B NOCNEAHWE NONTOPa CTONETUS, NP 3TOM B3auMO-

3aMEeHIeMOCTb 3HEPropecypCoB CYLLECTBEHHO PasNnyanach

Mo cekTopaM notpebnexus. Passutie TexHonornin B XX Beke

CO30aNn0 psa YHWUKaNbHbIX NPUMEHEHU OTAENbHbIX 3Hepro-

PECYpPCOB, B KOTOPbIX MPaKTUYECKK OTCYTCTBOBana AOCTYM-

Hasl KOHKYPEHTOCMNOCO6Has 3aMeHa - HanpuMep, B CeKTopax

CNONb30BaHNA HEPTAHbIX MOTOPHbIX TOMIUB B MOOWILHON

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

MbILLNEHHOCTM 1 Tak Aanee. OgHaKo 3Hepronepexos 1 pas-

BMTME BCEr0 KOMMNEKCa COMyTCTBYHOLLIMX eMY TEXHONOr i pa-

AMKANbHO MEHABT 3Ty CUCTEMY, OTKPbIBas AN KOHKYPEHLMM

npexae HeaoCTYMHbIE CerMeHTbI.

B TPaHCMOPTHOM CEKTOpE, A€ A0 CUX NOp JOMUHUPOBANK
NCKNIOUNTENBbHO HeTenpoayKTbl, CTDEMUTENbHO UAET NPo-
Liecc 3neKTpuduKaLmMm - UCNoNb30BaHNe 9N1eKTPOMOobKe
pacTeT 9KCMOHEHLManbHo Ha GOHe pafuKanbHOro cokpa-
LLIEHNS MX CTOMMOCTU. MpK 3TOM yXe CerofiHa BO MHOTNX
CTpaHax CyLIecTBYeT MOAAEPXKA Ha rocyaapCTBEHHOM
YPOBHE pPasBUTIS 9NeKTPOMOGUNEN, X BNafenbLies cybcu-
[VPYIOT HAanpsIMYI0 I HANOrOBbIMM JbrOTaMMU.

PacTeT 1CNoONb30BaHNe aBTOMOBUNEN Ha TOMMBHbIX 3Ne-
MEHTaX, OCHOBOW KOTOPbLIX SBASIETCS BOAOPOA WM BO-

[0poAcoaepXaLine Tonamea. MpupoaHblii ras (komnpu-
MUPOBAHHbIA, CXaTblil, CUHTETUYECKOE XWAKOE TOMMBO,
nonyyaemoe 13 rasa) MMeeT noka HeboNbLLON BEC B TPaHC-
NOPTHOM CEeKTOpe, 0AHAKO ero [0 NOCTOSHHO YBENNYNBA-
eTcs. AKTUBHO NPOABUraeTCs U UCMONb30BaHNe bruotonam-
Ba, 0c06eHHO B CeBepHOM 1 HDXHoW AMepuke.

Takum 06pasom, HTI nocTeneHHo paspywaeT MOHOMOMNIO
HedTenpOOyKTOB Ha TPaHCMOPTe, 3aMellast WX Apyrumu
Pa3HO06pPasHbIMIU UCTOYHNKAMKM, KOTOPblE 0BECneYnBaT
O[IHOBPEMEHHO W [pYrue CekTopa noTpebneHus, TeM ca-
MbIM CB$I3bIBast BCHO SHEPTETUKY eMHbIMI YCNOBUIMM KOH-
KypeHumuun. XoTa HehTb ByAeT No-npexHemy NOMUHUPOBATD
B TPAHCNOPTHOM cekTope 40 2040 1., B NpUpPOCTE ero notpe-
bneHns HedTenpoayKTbl 6yayT CYLLECTBEHHO OrpaHuyeHbl
anbTepHaTUBHbIMM 3HEPropecypcamu, YTo cenaet cnpoc
Ha XWaKue Buabl TONNKWBA BONEe 3N1aCTUYHBIM MO LiEHE.

B NPOMbILLNEHHOCTU COXPAHSIOLLMACA TPEHA B NOMb3Y He-
3HEProeMKMx NPOLECCOB, KOTOPbIA ABASETCS Pe3yNbTaToM
MHOrONETHUX WHBECTULMIA B 3HEProaGdeKTUBHOCTb Npo-
MbILLIIEHHOr0 060PYA0BaHMS W NPOLIECCOB, a TakXe CABUT
K NPOM3BOACTBY MEHEEe 3HeproeMKoN NpoayKLnM 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 OTAE/bHbIX TeXHONOMMYECKMX NPOLECCoB
OT OMNpeaeneHHoro sHeproHocuTend. Mpu 9ToM npakTuye-
CKI BO BCEX OTPaCchsXx BCe akTUBHEE UCMOMb3YeTcs aNeK-
TPOSHEPrus - Haubonee YHUBEpPCanbHbI SHEProHOCUTENb,
KOTOPbIA MOCNEeA0BaTeNbHO HAPALLMBAET CBOK 070 U
3aMeLLaeT BCE 0CTaNbHbIe BWAbI TOMAUBA B CUIY MPOCTO-
Tbl M YA0BCTBA UCMONb30BAHNS. IMEHHO Yepes 3/1eKTpos-
HepreTuKy MeXTOMNMBHA® KOHKYPEHLMS YyCUIUBAEeT CBOU
Mo3nLMK B NPOMbILLNEHHOCTY 1 CHIXAET 3KCKI3MBHOCTb
OT/IeNbHbIX 3HEProHOCKUTENEil B ONpeeneHHbIX TeXHONOrn-
YecKux npoLeccax.

B 6bITOBOM 11 KOMMEPYECKOM CEeKTOpaX, Kak 1 B MPOMbILL-
NEHHOCTH, OCHOBHOM TPEH[ YCUNBHIUS MEXTOMNNNBHOM KOH-
KYpeHLMM MOET 3a CYET PacLUMPEHUs MPUMEHEHNS 3MeK-
TPOSHEPriv ANs BCEX NPOLECCOB, NOCKOMbKY NoTpe6utent
NPeanoYnTaoT UMETh ONH Haubonee yaoBHbIA UCTOYHUK
3HEepTUM AN9 BCEX HYX/. [0TPeBneHne a1eKTpOSHEprun B
[1aHHOM CEKTOPE PaCTeT BbICOKMMIA TEMMNaMM 3@ CYeT Bbl-
TECHEHNS [IPYrUX WCTOYHMKOB. AKTMBHO YBENMYMBAETCA
TaKXe WCMo/b30BaHNE BO30BHOBNAEMbIX UCTOYHUKOB - B
nepsyio o4yepenb (HOTONEMEHTOB W TEMIOBbIX HACOCOB
(B3aMeH [1pOB 1 OTXO/0B, TPAAULIMOHHO 06ECMEYNBAIOLLINX
HYX[bl OTOMMEHUS W MULLENPUTOTOBNEHNS B Pa3BMBal0-
LLMXCS CTpaHax).

AMEHHO BbITOBOK M KOMMEPYECKMA CEKTOpa Haubonee ak-
TUBHbI B MCMONb30BAHUN [ELEHTPANN30BaHHbIX UCTOYHN-
KOB 3NMEeKTPO3Hepruu u Tenna. Pasmellas aTu yCTaHOBKM
npaMo y cebs, notpebutenn Moryt 0obUTHCS Ype3Bblyaii-
HO 3G GEKTUBHOIO MCNonb3oBaHus Tonamea - 4o 90 % ot
NOTEHLWNANbHOM 3Heprun. MHOrne U3 3TUX TEXHONOMIA No-
3BONSIOT BNaAeNbLy He TONbKO 0becnedynBaTb cebs anek-
TPO3HEPriei, ropsayen BOAOW 1 TENOM, HO 1 NPOaBaTh 13-
JLLIKW 3NEKTPOSHEPriNn B CETb. Pa3BUTHE «YMHbIX CETEI» 1
HaKONWTENE! 3NeKTPOIHEPT UM B COCTOSHUM B NEPCNEKTUBE
npuaaTb AOMNOMHUTENbHbIN UMNYNLC pa3BuTM0 B3I B naH-
HOM CeKTope.

3NeKTPOSHEpreTIKa, KpynHemLwmiA U3 cexTopos noTpebne-
HUS, SBNIETCA OCHOBHbIM NOMAEM KOHKYPEHLMM MpaKTude-
CKW BCEX UCMONb3YeMblX 3HEProHOCUTENel 1 BO MHOTOM
ONpeaenseT NOMUHUPYIOLLNA BUA TOMIMBA Ha COBPEMEH-
HOM 3Tane pa3BuTMA 3HepreTikK. B npouecce 3Hepronepe-
X0[1a IMEHHO B 3718KTPO3HEPreTike NPOUCXOANT Haubonee

rnybokas nekapboHN3aLus U NePEXOA Ha BO30BHOBNSEMbIE
NCTOYHUKK SHEPT UK.

B nepcnekTuee CTPyKTypa MMPOBOrO SHEProno-
TpebneHus byneTt cTaHOBUTLCS BCe bonee anBep-
CuduUMpoBaHHONW. OCHOBHBIM []paliBEepOM 3TOr0
pa3BnTMS BymeT YCKOPEeHHbIA pocT BU3.

Photo by Randy Fath on Unsplash
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WHTeHcudmkauusa HTM B TpaAULMOHHOW 3HEPreTuKe

a3BUTWE TEXHONOIUI «HOBOW 3HEPTeTUKI» BYNEeT CTUMY-

nupoBaTtb HTM 1 nouck 6onee adhPeKTUBHbIX PeLLeHNil

B TPAANLIMOHHOM 3HEPreTuke: MMpOBas S3HEpProcucTeMa
CTPEMUTCS K CaM0banaHCMPOBKE Yepes MEXaHN3Mbl MEXTO-
MAWBHOM KOHKYPEHLWNW, Tak YTo No Mepe yaeluesnexus BI3
W HakonuTenen ByayT npeanpuHUMAaTbCS OrPOMHbIE YCUKS
MO NOBbILIEHNO 3OOEKTUBHOCTU U 3KONOMMYHOCTW ra30B0
W YrONbHOM FEHEPaLIN U CHKEHWIO 3aTPaT Ha NPOW3BOACTBO
NCKOMaeMbIX BUOOB TOMAMBA, YCKOPEHWIO Pa3BUTHS TEXHOMO-
Tt 1 apganTaum Bcero TIK K HOBbIM peanusm. 3T0T Mexa-
HW3M XOpOLWIO BWAEH Ha NPUMEepe HedTSIHOrO PbiHKa: pocT
yncna anekTpomobuner Bynoer orpaHuuMBaTh POCT Cnpoca
Ha HedTb 1 BECTU K CHUXEHMIO €€ LIEH. B CBO 04Yepe/b HU3-
K1e LIEHbI HedTV AenatT TpaanUnoHHble [1IBC 3aMeTHO npu-
BNEKATENbHEE, YTO BEAET K 0YEPEAHOMY BUTKY MEXTOMNB-
HOW KOHKYpEHLMK 1 ctumynupyet HTTI.

Pa3BiTE TEXHONOTWIA <HOBOW SHEPreTUKU» By-

LeT ctumynupoBatb HTT n nouck bonee apdek-
TUBHbIX PELLEHWI B TPAANLUMOHHON SHEPreTuKe.

PbIHOYHOE [aBNEHWE BbIHYXAaeT HedTerasoBble KOMMa-
HUM 3anyckaTb BHYTpU cebs CepbesHellne apantaun-
OHHble MPOLECCHl B YaCTW TEXHONOrMYECKUX VHHOBALIMNA,
HanpaBsNeHHble Ha MOBbILLEHWE AOCTYMHOCTH (CHUXEHMe
ce6ecToMMoCTV NPoU3BOACTBA) YrNEeBOAOPOAOB 1 Paciuy-
PEHWE MUHEpaNbHO-ChIPbEBON Hasbl. B nepByld o4yepefb
COBPEMEHHas MUpoBas HedTerasosas NPOMbILIEHHOCTb
OCYLLIECTBASIET HAaY4YHO-TEXHMYECKME pa3paboTku no cne-
[ly1OLLMM HanpasneHuam (tabn. 1.3).

Bce 9Tv TeXHONOrMM HaLAW OTPaXeHue B HalMX MOAenb-
HbIX pacyeTax [porHo3a-2019 nnbo 3a CYET CHUXEHN 3a-
TpaT Ha A06bidy (LeH 6e3yBbITOYHOCTH), NGO B AMHAMUKE
N3MEHEHNS 3TUX 3aTpaT (X ackanaLum), a Takxe B KOPPek-
TMPOBKE BO3MOXHOCTE! NPOM3BOACTBA.

Photo by Joey Kyber on Unsplash
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Tabnuua 1.3 - KnoueBble TEXHONOTMYECKMe HanpaBneHns S3Hepronepexofa 1 Ux BAMsSHUE Ha 3HeprocucTemy

TexHonornyeckoe HanpaeneHue

Bnungnue

TexHonorim nosbiteHns KAH Ha TPaaNLIMOHHBIX MECTOPOXAEHUIX (TPETUYHbIE METOfbl YBENUYEHNS HedTeoTaun
Mnacra: BbITECHEHWE YTMIEBOLOPO/A ra30M, NPUMEHEHMe XuMnIeckux MAB (N0BEPXHOCTHO-aKTUBHbIX BELLIECTB),
TePMUYECKUE METOfbI BO3NENACTBIA Ha nnacT)

06ecneynBaeT pacLumpeHne
pecypCHOi 6a3bl TPAAULIMOHHOM
HedTH, OHAKO 3a CYeT YBENNYEeHIS
LieH 6e3yBbITOYHOCTV NPOKU3BOACTBA.

TexHonorum passuTis rny6oKOBOAHOW LO6bIYM, B TOM YUCAE C MOBUMbHBIMU NNaBy4UMI BYPOBBIMM YCTAHOBKAMM 1
CKBaXWHHbIM 060PY0BaHNEM MaNQli MOLLHOCTY.

PacLumpenme KpuBow NpeanoxeHns
W CHWXEHWe 3aTpaT N0 OTAE/bHbIM
NpOeKTaMm.

TexHonorum paspaboTku HedTy 1 rasa HUSKOMPOHULIAEMbIX KOMNEKTOPOB (COBEPLIEHCTBOBAHNE CUCTEM KOMMbIOTEPHOMO
MO[ENMPOBaHKS ¥ YNpaBneHns npoLeccamu 6ypeHns n ruapopaspbisa, reon0ropasBenky; yBeNNYeHNs Yucna «kycTos»
Ha O[IHON CKBaXMHE; CO3AaHNE MOBUbHBIX 6YPOBbIX KOMMNEKCOB; CHIXXEHME CeB6eCTOMMOCTY 06CTyXMBAOLLEH
MHOPACTPYKTYpbI; NOBBILLIEHNE LAMHBI 1aTepanei 0T OfHON CKBaXWHDI; KOMMbIOTEPHOE MOAENNPOBAHWE CETKM CKBAXMH
1 Npn3aboiiHOI 30HbI B LIENSIX ONTUMU3aLMUN CETH CKBAXWH M ONpenenerus Hanbonee aGGeKTUBHbIX MeCT Ans
nposenekus I'P; yaetesnexue nponnaxara).

PacLumpeHne MMpoBOI KpKBOI
NpeanoXeHus B pasinyHbIX ee YacTax
33 CYET BOBNBYEHNS B 3KCMTyaTaLMO
CNaHLEBbIX NNEEB 1 ApYrinx
HW3KOMPOHMLIAEMbIX hopMaLyi.

TexHonorum pa3paboTki CBEPXTSXeNbIX HedTeil 1 KeporeHa.

PacLumpeHne MupoBoI KpKBOW
NPennoxexus B ee NPaBoil YacTu,
BOB/EYEHME B 3KCMTyaTaLMIO
«3aMbIKaIOLLIMX» PECYPCOB.

Lindbposusaums HedTerasonobbiun («yMHble MECTOPOXAEHHNS», «CKBaXMHbI C UCKYCCTBEHHbIM UHTENEKTOM,
aABTOMATU3ALMS CUCTEM CAYU-TIDUEMKI HEQTAHOTO ChIPbA).

M03BONSET ONTUMU3NPOBATL
MPOM3BOACTBEHHbIE LENOouKH,
YNpOCTUTb NOMMCTUKY NOCTABOK,
CHW3UTb PUCKH, 0BECTeYnTb NPUPOCT
3anacos.

B cchepe noucka 1 pa3sefKi yrofbHbIX 3aNacoB BaXHYI0 posib MPUOGPETAOT TEXHONOMMN KOMMbITEPHOTO
MHOrOMEpHOro MOIeNMPOBAHIS, KOTOPbIE NO3BONSIOT TOYHEE OLIEHMBATb CTPYKTYPY 3aneraHus 3anacos. Kpome Toro,
BEayTCS PaboThl N0 COBEPLUEHCTBOBAHMIO NPSMbIX MOUCKOB YrOMbHbIX MNACTOB KOMMIEKCAMI Ha3eMHO reodnankm

11 aTMOreoxMiK. B chepe 106bIum Yrng aKTUBHO BHEAPSIOTCS TEXHONOMM NOTOYHOM A06bIYM B HENPEPbLIBHOM 1
LIMKITNYECKIX PEXIMaX; HOBBIE BUbl BbICOKOMPOU3BOAUTENLHOMO 060PYAOBaHIUS (MPOXONYECKME KOMMNEKCHI, CUCTEMbI
yNpaBneHus, 3NeKTPONPUBOAbI, FOPHOTPAHCNOPTHbIE CUCTEMbI U T.1.); CUCTEMbI MATeMaTUYECKOro MOARNNPOBAHMS
COCTOSHWS BbIDAGOTOK; CUCTEMbI INCTAHLIMOHHOTO 30HANPOBAHIS 1 MOHUTOPUHTA MPOLIEcca PaspaboTKi 1 COCTOAHNA
MNacToB; CUCTEMbI METAHO- W MbleyaaneHus, NpeaynpexaeHus 1 3aLuTbl; Po60TU3NPOBAHHbIE KOMMEKCHI.

Peanmsaumq 3TUX TEXHONOrnN
MO3BONUT 06ECNEYNTD AONTOCPOYHYIO
pECypCHYt0 633y Ans yronbHom
0TPacM.

TexHonorum Npon3esoacTaa 1 TpaHcnoptuposky CMI (coBepLueHcTBOBaHMe 060pynoBaHus Mo npoussoacTsy CMr;
pa3BUTIE TEXHONOTMIA ManaTOHHaXHOro CMT: nnaByyue 3aBofbI N0 Npon3BoAcTBy CMT; NnaBy4me KOMNNEKCH
ABTOHOMHOIO 9HEprocHabxeHus "gas-to-power’).

PacLumpenne KpuBow NpeanoxeHns
W CHWKEHWe 3aTPaT N0 OTAE/bHbIM
NpoeKTaMm.

MoBblLWeHne 3G HEKTUBHOCTY NPOM3BOACTBA TEMIOBOW W 31EKTPUYECKON SHEPTUN N3 NCKONAEMbIX MCTOYHMKOB
(Np1MeHeHMe KoreHepaLmOHHbIX YCTAHOBOK; NOBbILLEHUE SKOMOMMYECKIX XapaKTepPUCTUK YrofbHbIX 11 ra3osbix T3C, 8
LIeNsX CHWKEHWS 06beMa BPEHbIX BbIBPOCOB; MPYMEHEHME TEXHONOT I TPAHCMOPTMPOBKM W 3aXOPOHEHMS YIMEKNCIOMO
11 IbIMOBbIX ra30B; NPUMEHEHME B YroNbHON reHepaLmi NapoTypOnHHbIX YCTaHOBOK CO CBEPXKPUTUYECKMA 1
CYNepKPUTYECKMMI MapaMeTPamit napa, NapoBbIX YroMbHbIX TYPOUH C BHYTPULIMKIOBOW rasudmkaumeil yrs; B ra3oBon
reHepaLlnm UCnonb3oBaH1e NPOrPecCHBHbIX NAPOrasoBbIX W ra3oTypOKHHbIX YCTaHOBOK; NPUMEHEHWE B aTOMHOI
3HepreTMke peakTopoB Ha BbICTPbIX HeTpoHax, A3C HOBOTO NOKONEHMS Ha 6a3e BOA0-BOAAHbIX PEAKTOPOB, OCBOEHNS
BpuraepHbIX TEXHONMOTWiA, BHEPEHMS TEXHONOT Wil 3aMblKaHUS! AAEPHOT0 TOMAMBHOTO LIMKNA N9 PeaKTOpOB Ha BbICTPbIX U
TEN/OBbIX HENTPOHAX.

CHWXeHWe yenbHbIX pacXoaos
TONAWBA, NOBbILLIEHNE MAHEBPEHHOCTH
TEN/I0BOW reHepaunn.

WcTounuk: UH3W PAH
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BiMsiHME Ha OCHOBHbIX CTEKX0/11epoB

HEepronepexof - CNOXHbIA U ANS MHOMMX YYaCTHUKOB

PbIHKA BONE3HEHHbI NPOLIECC, CBA3aHHbIA C 0becle-

HWBAHMEM WMEIOLLIXCS aKTWBOB, PACTYLUMMM pUCKa-
MW OMEPTBNEHNS YXe CAENaHHbIX OFPOMHbIX MHBECTULMIA 1
NOAPbIBOM MPUBNEKATENIbHOCTM HOBbIX Ha (OHE CXMMAt0-
LLIMXCS PbIHKOB 11 HACXOASLLEN LIEHOBOW CMPanit Ha oXuaa-
HWSX CHUXEHWUS CNPOCa Ha UCKonaemoe TOMMBO, C NoTepe
rMoBanbHoOro BAMGHUA PSAOM UIPOKOB (B Mepsylo ouyepefb
- CTpaHaMu-3KcropTepami yrnesoaopoaos) u, Hao6opor,
nprnobpeTeHnem JOMNONHUTENbHOIO BECA NPOU3BOOUTENIMM 1
nocTaBLLMKaMu 060pynoBaHNa (B nepsyto ouepep - Kutaem).

3Hepronepexo 6GymeT 03HayaThb TpaHCHOPMALMIO BCEro
3HEpreTyeckoro GusHeca. PassuTne NpocbiOMEpoB U pac-
NPeaeneHHoN reHepaLuy NocTaBuT Nnof, BOMPOC CYLLIEeCTBY-
l0LLMEe MOAENM 9NEKTPOSHEPreTUYEcKMX PbIHKOB, MOSBATCS
HOBbIE MUTPOKM - B MEpPBYI0 04epe/b, B TPAHCMOPTHOM CeKTO-
pe, N0 Mepe ero LndpoBN3aLmu. NPOU3BOANTENIM UCKOMae-
MOro TOM/MBa NPUAETCS afianTMPOBaTLHCA K HOBbIM peanuam

1 ouBepcudULMPOBaTH CBOV BrsHec. Mpu 3TOM MacLTabHoe
Pa3BUTIE HOBOI SHEPTETUKM Ha ONPEdeNeHHOM 3Tane noTpe-
ByeT npuxoma HOBOW KaTeropui KpynHbix MHBECTOPOB C 60-
N1eE HM3KOW CKMOHHOCTBH) K PUCKY, YEM B HACTOALLEE BPEMmS,
YTO MOCTABWT BOMPOC O HEOBXOAMMOCTHM BOoNbLLEN Npeacka-
3yeMOCTW BO3BpaTa MHBECTULMIA. [Ing NoaaepXaHus noToka
WHBECTMLMIA BO MHOrUX cdepax byner TpeboBaTbcsl rocy-
[apCTBEHHas noaaepxka. BeposartHo, notpebyetcs passuTie
HOBbIX PbIHOYHbIX MEXaHU3MOB (BK/I0Yas LIeHO06PasoBaHme
Ha HOBbIE BUAbI YCNYr) W MOABNEHUE HOBbIX PEryNATOPHbIX
Mep. [lng pa3BMBAIOLLMXCS CTPAH SBHO NOTPEbYeTCS LUMPOKO-
MacLUTabHas MexayHapoaHast NoaaepXKa GUHAHCUPOBAHNS
MPOEKTOB B HOBOW 3HEPreTuke. Ha SHEpPreTMYeckux pbiHkax
BynyT pasBMBaTbCA HOBble (HOPMbI KOHKYPEHLMM, 3TOT CeK-
TOp BCE B BOnbLUEr CTeneHn byaeT npuobLLAaTbCs K «CETeBOW
3KOHOMUKE». I3MeHeHne noTpebuTensckux NpeanoyTeHui B
Nomb3y HWU3KOYrNEpPOAHbIX UCTOYHMKOB ByOeT AMKTOBATH YC-
NI0BUS NPON3BOANTENSIM. HEN3BEXHO HAYHYT TpaHCHOpPMUpPO-
BaTbCS CaMi NPOM3BOACTBEHHbIE LIEMOYKM.
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ELLie oaHa cTOpOHa aekapboHU3aLmMm - KOPNopaTBHas — TakKe HeNOCPENCTBEHHO BAMSET Ha ByayLLIee NCKONaeMbIX BiA0B
TONNNBA, B NEPBYI0 0uepesb - Yrhs. Tak, HanpuMep, eBPOMNENCKME SHEPreTUYECKNe KOMMaHNK CTPEMSTCS B CBOBI Kopropa-
TUBHOW CTpaTeruu Kk 6e3yrneponHbIM peLleHnsm v aktueaM. KoHuepH E.ON B 2016 r. Bbinenun TennoBble 3NeKTPOCTaHLmum
1 MeXIyHapOAHYI0 TOProB/Ito SHepPropecypcamMi B OTAENbHYH KoMnaHuio Uniper, COCPeaoTounBLLNCH Ha BO30HHOBNSEMON
3HEpreTuKe, N1eKTPOCETEBOM BU3HECE M HOBbIX NMOTPEBUTENBCKMX CEPBUCAX — PACMPENENIEHHO SHEPreTuke, SHeproso-
(DEKTMBHOCTM, TEXHONOrNSX XpaHeHus sHepriv. Komnanuu Equinor (patee - Statoil) nposena pebpexautr 8 2018 1. v nepe-
CMOTPENa CBOW NNaHbl, YT06bl OTBEYATb «LiendM GUHAHCOBO 9QMEKTUBHO HM3KOYrNepoaHo cTpaterii». KoMnanug EDF B
TOM Xe rofy npuHsina ctpaternto CAP-2030, KntoueBbIMM acnekTaMn KOTOPOW CTanu: YABOEHE MoLLHOCTer B3 ¢ npoane-
HWeM pecypca cyLlecTBytoLwmx AC; yCuneHne akTMBHOCTEN Ha MeXOyHapOaHbIX PbiHKax B «6e3yrnepoaHoi» reHepaLmiy,
NoTPEBUTENBCKUX CepBICax U HXUHMPKHTE. Enel B 2016 1. obbsisuna ctpateruio Open Power, koTopast Noapa3yMeBaerT, B
TOM YUCNE, OTKPLITUE MUPY HOBbIX SHEPreTUYECKMX TEXHOMOTWIA (B YacTHOCTH, B3 1 MHTENNEKTyanbHbIX CeTelt), oTKpbIThe
HOBbIX NyTel ynpasneHus 3HeproaddeKTUBHOCTbIO (Yepes UHTeNNEeKTYasbHbI YYeT, LMGPOBU3aLIMI), @ TakKe OTKpbITHE
HOBbIX CMOCODOB MCMONb30BAHNS 3NEKTPO3HEPrun — NPexae Bcero, B anekTporpaHcnopte. Komnanug ENGIE B despane
2018 r. 06bsBINa O HOBOIA CTPATErnM, NOAPA3yMEeBatOLLEN NOCTENEHHbINA BbIXO U3 YTOMbHOM FreHepaLmumu 1 KOHLEHTPALIN
Ha HI3KOYrNepoaHoi aHepreTuke. EBponerickas kKomMnaHug Vattenfall 06b9BMna 0 nnaHax CBECTY K HyNt0 BO3[AENCTBME Ha
knumat K 2050 ., YTo Noapa3yMeBaeT NoCTeNeHHbI BbIBOA YronbHbIX T3C U3 noptdens KoMnaHuu.

B teyeHue 2015-2018 rr. 33 KpynHbix baHka no BceMy MuUpy 06bsBUAM 06 OrpaHUYeHNSX B GUHAHCUPOBAHWW MPOEKTOB
1 KOMMaHWA B chepe A06bIuM YINa W YroNbHOW reHepaumuy — 0T YaCTUYHbIX OrpaHNYeHIiA C UCKYEHNSMI 0 NOHOM0
3anpeTa Ha y4yacTue B GuHaHCMpOBaHUKM NO BceMy Mupy. Cpeon Hux - Barclays, Credit Suisse, Goldman Sachs, HSBC,
Morgan Stanley. BcemnpHblit 6aHk B 0kTa6pe 2018 r. aHOHCKMPOBaN 0TKa3 0T GUHAHCMPOBaHWS NpoekTa yronbHon T3C B
KocoBo - nocneaHero npoexTa B YrofbHON reHepaLmmu B CBOEM NopTdene 1 3asun 06 0Tkase GrHaHCKMpPoBaTh B byayLlem
Ntobble HedTaHbIe NPOeKTbl. KpynHeNnLLIne CTpaxoBble KOMNaHWN BbICTYNAKOT C aHaN0rMYHbIMU MHULMATUBAMN - TaK, B Mae
2018 r. MexIyHapoaHbIn cTpaxoBLLKK Allianz 3agBun 0 NpekpaLLeHii CTPaxoBaHNs HOBbIX YrOMbHbIX aKTUBOB U MOCTENEH-
HOM BbIxofe 13 umetoLwmxcst K 2040 r. Takum 06pa3oM, AeKkapboHN3aLMs CTAHOBUTCS MEMHCTPYMOM B CTPATErMsIX BELYLLMX
MEeXayHapOAHbIX KOMNaHW.

Image by Free-Photos from Pixabay
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3Hepronepexor CTaBWUT Nepes YenoBeYecTBOM P PA3BUNOK, Ha KOTOPbIE MOKa HET YeTKOro OTBETa:

+ Ha cTopoHe cnpoca 6yaeT ATV AanbHeiLee CHUKEHe SHeproemMKocTy (19 06ecneveHns CHUKEHWS Bbl-
6pocos CO,}, unn Halla LvBMAK3aLMS BCE Xe NpeanoyTeT B Nepsylo ouepedb 06ecneynBarb 3KOHOMUYe-
CKMI POCT 3a CYET YBENNYEHNS SHepronoTpebneHns?

BynmeT v uaTh onepexatoLLias anekTpuduKaLmMg Bcex CeKTopoB noTpetnenns (paan MakcManbHo BbICTpo-
ro nepexopa Ha 6e3yrnepoaHbIe UCTOYHUKM, KOTOPbIE MOXHO UHTErpyUpoBaTh TONbKO Yepes aNneKTposHepre-
TUKY), (60 B JONTOCPOYHON NEPCTEeKTBE BOSMOXHA KOMBUHALIMA YUCTON SNEKTPOIHeprum 1 6esyrnepoa-
HbIX ra3oB (Hanpumep, Bofopoaa) B3aMeH TPaanLIMOHHbIX MCKOMaeMbIX BULOB TOMAMBa?

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

COOTBETCTBEHHO, C KAKOW UMEHHO CKOPOCTbH) BYAET WATU CHUXEHUE A0AM UCKOMAeMbIX TOMAWB, a Takxke
K/t0YEBOV BOMPOC: KOHEYHAs Lielb 3Hepronepexoaa - 310 Nepexo/ Ha NosHOCTbI 6e3yrnepoaHyto sHepre-
TUKY unu codeTaHne B3 ¢ bonee shdeKTUBHLIMI TEXHONOTSIMU UCNONb30BaHUS MCKOMAeMoro Tonanea?

Kakum 06pa3oM Bynet 0CyLLeCTBNATLCA MHTErpaLms Bonbluix 06bemMoB BI3 B aHeprocucteMy 1 KTo (1 3a
yeil cyet) Bynet obecneynsaTb ee HagexXHoCTb U YCTONYMBOCTL?

Kaknm [OMKHO ObITb ONTUMANbHOE COOTHOLLEHWE LIEHTPANN30BaHHOW 1 [ELeHTPaNN30BaHHON YacTen
3HeprocucTem?

YT0 MMEHHO AOMKHO CTaTb OCHOBHbIM KPUTEPWUEM NPUHATIS PELLEHWA - 3aaaYa aekapboHu3aLmn nboi
LIeHOI MB0 NPUHLMN TEXHONOTMYECKOM HENTPANbHOCTY NPX YMEPEHHbIX TPeb0BaHKIX No BbIbpocaM, obe-
CNEYMBAIOLLIAA HWLLY ANS BCEX BMIOB TOMNNBA M TEXHONOIMA UCKMNOYNTENBHO HA 6a3e MEXTOMINBHON KOH-
KypeHLun 683 A0NONHUTENbHOrO BMELLaTeNbCTBA roCyAapcTB?

[ToKa OTBETbI Ha 3TW BOMPOCHI HE CHOPMYNNPOBAHbI: AMC- CTPaH Ha 3Ty HOBYIO NapagurMy (BKoYas Takiux 11aepos
KyccKs TONbKO Hayanacb, ¥ MHOXECTBO 3KOHOMUYECKMX, MIPOBOIN 3HepreTuky, kak CLUA, Poccus, ctpabl OMEK),
FeonoNMTMYECKMX U PbIHOYHBIX NOCNEACTBUIA Hepronepe- npoLecc JHepronepexoaa yXe MAeT ¢ HapacTatLLen CKo-
X0/a eLle ocTalTcs 6e3 0TBeTa. TeM He MeHee, HeB3npas POCTbIO, M UTHOPMPOBATL Er0 HEMb34.

Ha BCE 3TN C/TIOXHOCTW M HEOAHO3HAYHY PeakLNi0 MHOTUX
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[MPOrHO3 PA3BUTWA SHEPTETUKI MUPA 1 POCCIN 2019

CLEHAPHGIE YCNOBUS

Mo [nemorpaduyecknM M MakpO3KOHOMMYECKUM nNapa- n3owenwmx B 2015-2018 T. 1 0TPaXeHHbIX B CTATUCTUKE
MeTpaM [lporHo3-2019 B LENOM OCTAeTCs MPUMEPHO B (Mpunoxenue 1).
pamkax [porHo3a-2016 ¢ yyetom pgaa U3MEHeHur, npo-

B kayecTBe NpOrHo3a YMCIeHHOCTI HaceneHs Mupa NpuHAT cpedHuii nporHo3 00H?, cornacHo KOTOPOMY YKMCIEHHOCTb Ha-
cenennd Kk 2040 . gocturHet 9,2 Mnpp Yenosek, Npu 3ToM Temnbl pocTa B 2015-2040 rr. samennatcs u coctassar 0,9 % no
cpaBHeHuio ¢ 1,3 % B 1990-2015 rT. (puc. 2.1). OCHOBHO NPUPOCT HaceneHus o6ecneyaT HaMeHee pasBuTbie CTPaHbl A3 1
AdpuKy, B KOTOPbIX BOMPOC AOCTYNHOCTM SHEPrumM No-nNpexHeMy 0CTaeTCs HePEeLLEHHbIM.

PucyHok 2.1 - [iunamuka Hacenexus (Mnpa yen.) v BB (Tpnx gonn.) no pernonam mupa B 2015-2040 rr.

062 064
029 030 ﬂ_ﬂ
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H0xHas u LienTpanbHas Adpuka Whpus [pyrue passuBatolLmecs
Amepuka CTpaHbl A3uu
021 020 M
2015 2040 2015 2040
Hacenexve BBI

Pa3BuTble CTpaHbl Asun

WcTounnkm: MH3IN PAH, 00H (UN Population Division World Population Prospects: The 2017 Revision)

MporHo3 pocTa MMPOBON 3KOHOMWKI OCHOBAH Ha KPaTKOCPOYHbIX OLgHKax MB( Ha 5 net u coBCTBEHHbIX AOAMOCPOYHbIX
ouerkax oo 2040 r. B nporxosupyemoM nepuome 2015-2040 rr. Temnbl pocta MupoBoro BBIT cHusates [0 2,8 % no cpaBHe-
HWKO ¢ 35 % B 1990-2015 rT, npuyeM cpefHne TeMmbl POCTa Pas3BUTbIX 3KOHOMWK cocTaeat 16 % npotus 2.2 % B 1990-2015
IT., pas3BuBalOLLMXCS - Bcero 3,6 % npotue 52 % B 1990-2015 rr. CokpalleHue TeMnoB 3KOHOMWYECKOro pocTa bymer Ha-
6niofaThCa BO BCEX PervoHax Mupa, HO HauGonee 3aMeTHbIM OHO ByneT B CTpaHax passuBarolleica Asuu (42 % npoTus
73 %). Pa3BuBalOLLMECS CTPaHbI NPOAOIXAT HapaLMBaTb CBOK 00 B CTPYKType MupoBoro BBI, B nepsyio oyepenb 3a cyet
CcTpaH Asui, B yacTHocT Kintas v MHawum, Yel Bknagd B MupoBoit BBIT BbipacteT ¢ 17 % 7 % B 2015 1. 10 21 % n 14 % B 2040 T.
COOTBETCTBEHHO. TakiM 06pasom, K 2040 1. pa3BMBatOLLMECS CTPaHbI A3uu byayT NPOM3BOANTL NOYTY NONOBMHY MUPOBOrO BBIT.
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B MporHo3e-2019 paccMoTpeHbl Tpu rMoBanbHbIX CLEHapWs, 0TIMYAILLMECS CKOPOCTbI0 PA3BUTUS TEXHONOTWI U U3MEHEHMS
PEeryn1poBaHus:

KoHcepBaTUBHbIN CLLEHapHiA ONUCHIBAET NEPCMNEKTUBLI MUPOBOM SHEPTETUKM B PaMKax TEKYLLIMX TEXHONOTMYECKIX 1 pery-
NTOPHbIX TDEHA0B. TEXHONOMMYECKIE PEBOMIOLIMM OTCYTCTBYHOT. [IpeanonaraeTcsl BHeAPeHMe TONbKO TeX TEXHONOr A, KOTO-
PbIE YXXe NpOoX0oadT anpobaLynio B HacTosLee BpeMs. 10 yXe NPUMEHIEMbIM TEXHONOTMSM NPEeANoaaraeTcs NOCTENEeHHbIN
POCT WX 3KOHOMNYECKOM 3QMEKTUBHOCTH, @ TaKXXe NPOACIIKEHNE CNIOXKMBLUNXCS TPEHOOB CHKEHUS 3HEProeMKocTu BBIT.
B pa3BuTbIx CTPaHax NPeanonaralTcs YyMepeHHbIe BNOXKEHNS B CO3[aHMe 38N18HON SKOHOMUKN He3 MoMbITOK Mobuam3aLm-
OHHOTO YX0a OT 3Hepro3aBUCMOCTH. TIpK 3TOM 3aTpyaHEeH TpaHCdep TeXHONOrUil B PasBIUBAIOLLMECS CTPaHbI (CpeaHuil
CPOK Mepefayi TEXHOMOT Uil coxpaHseTcs Ha yposHe 10-12 net).

VIHHOBALMOHHBIN CLIeHapuii OCHOBAH Ha NPeanochiike 06 YCKOPEHHOM Pa3BUTUN HOBbIX TEXHOMOTWIA U COKPALLIEH!M BABOE
BpPEMeHM TpaHcdepa OT Pa3BUTbIX CTPaH K pa3BuBatoLLMMCS. [Py 3TOM TeXHONOMMYECKMIA MPOrpece NPeanocnaraeTcs Bo
BCex oTpacnax T3K 1 ByaeT BECTU K Y)KECTOUBHUIO MEXTOMMMBHOM KOHKYPEHLMM: Nto6OMYy TeXHONOTMYECKOMY NPOpbIBY B
OHOW M3 KOHKYPUPYHOLLIMX OTpacnen byaeT NnpoTMBONOCTaB/EH NPOPbIB B APYroi. CLieHapuin NPeanonaraeT yCUneHne yxe
MPUHATBIX HALMOHANbHBIX NPUOPUTETOB B NPOABIKEHMM B3, noaaepXKe aneKTpoTpaHCnopTa U CTUMYNMPOBaHMM 3HEPro-
3QdEKTUBHOCTH, OAHAKO TONIbKO pa3BUTble CTPaHbI 1 Kutail 6ymyT noaaepxunBatb NONUTUKY AeKapbOHU3aLMK, OCTaNbHbIe
CTpaHbl byayT B nepByto 0Yepenb CHOKYCMPOBaHbI Ha Hopbbe C 3HepreTMYeckoin 6eHOCTLIO M NOKaNbHbIMI BbIBPOCAMMU.

CueHapwuii 3Hepronepexofa npeanonaraet B JONOHEHNE K BbICTPOMY PasBUTIIO U YAELLEBAEHWUIO HOBbIX TEXHONOI A eLLe
! MACCMPOBAHHYI FOCYAapCTBEHHYO NOMAEPXKY B BUAE NPSMON GUHAHCOBOW NOMOLLY, TDEBOBaHWUI K MPON3BOAUTENSM,
amMbNLMO3HbIX LieNeBbIX OPMEHTUPOB U T.A., HAMPABNEHHYK Ha aHeprocbepexeHne, BHEAPEHNE HOBbIX TEXHONOMWA Mpo-
W3BOMCTBA W NPE0BPA30BAHNA SHEPrUM 1 APYTVX MEP MO CHIKEHMIO JOAM UCKOMAaeMbIX TOMAMB B CUITY BbIXOLA NOMUTUKM
[exapboHu3aLLy Ha NepBbli NNaH Ans 60/bLIMHCTBA CTPAH MUpa. B AaHHOM CLEHapui Npeanonaraetcs, YTo orpaHnyeHus
Nno TpaHchepy TEXHONOMIA NOMHOCTbH0 HE MCYE3ataT, HO TpaHC(hepHbIE BOSMOXHOCTY pacLUMpSOTCS bnarogaps nporpam-
MaM 60opbbbl C SHEPreTMYeckon 6emHOCTbIO, MEXTOCYNAaPCTBEHHBIM MHBECTULIMSM B CHUXEHME BbIBPOCOB 1 APYrUM WHM-
LnaTBaMm. B otnnyme ot MIHHOBALIMOHHOTO, B 3TOM CLEHapUI MPUOPUTET BCeraa y 6e3- Unn HU3KOYrnepoaHbIX TEXHONOUIA.

Tabnuua 2.1 - CueHapuu NporHo3sa-2019

Noka3satenb KoHcepBaTUBHbIi WNHHOBALMOHHbII JHepronepexon

YucneHHoCTb HaceneHus mupa k 2040 1., Mapa yen. 9,2

CpeaHerofoBble TEMMbl pocTa MUPoBoro BB B

2015-2040rr., % 28%

locynapCTBEHHAs 3HEprononnuTHKa CoxpaHeHuu TekyLLeit YCueHne yxe NpuHATHIX HaLKo- (DokycupoBka 3HEpronoUTUKY BCEX
FOC3HEPronoAUTUKM. HanbHbIX NPUOPUTETOB B NPOABM- CTpaH Ha aekapboHu3aumu.
XeHun B3, anekTpoTpaHcnopTa,
3HEpProadGeKTMBHOCTU. MOAUTHKY
[eKkapboHM3aLmMM NPOBOAST TONbKO
pasBuTbIe CTpaHbl U Kntaii.

Pa3BuTue TexHonoruit CoxpaHeHue ckopocTy YCKOpeHue pa3suTus v 10Kanusa- [nobanbHas TexHoNornyeckas KoHKY-
pasBNUTNS M TpaHcdepa LMW TEXHONOTUIA NPX COXPAHEHUN PEHLMS NPUBOAMT K YCKOPEHHOMY pPa3Bu-
TEXHO/OT A, OrpaHNyeHHoro TpaHcdepa. TUIO TEXHONOTUIA B HECKONBKNX MAPOBbIX

LieHTpax 1 06ecneyeHuio LOCTYMHOTO
[N9 BCEX CTPaH TpaHcdhepa.

NcTounnki: UHIW PAH, LieHTp sHepreTkn MockoBcKow Lwkonbl ynpaenexus CKONKOBO
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[NEPBUYHOE NOTPEBJIEHUE IHEPT U

W3MeHeHune oywweBoro 3Hepr0n0Tp96neva N 3HEeproeMKoCT 3KOHOMUKH

WHaMiKa NOTPebNeHUs NepBUYHON SHEpriM Ha ayLuy
HacesneHus W [1MHamuka sHeproemkoctn BBI1 y cTpaH,
HaxXOOSLLMXCS Ha Pa3HbIX 3Tanax CBOEro PasBUTUS He-
oaHopoaHa. Ecan ctpaHbl 03CP yxe npoLwnu nuK [yLlesoro
3HEepronoTpedbneHuns, To B Pa3BUBAIOLLIMXCS CTPaHax no Mepe
pocTa 61arococTosHNS SHepronoTpebnerue Ha ayLly Hace-
neHns eLe Byaet nosbiaThes (puc. 2.2). AHanorMyHo 1 cKo-

PucyHok 2.2 - lylueBoe aHepronotpe6bnexne no ctpaHaM
1 pernoHam no cLueHapuam

POCTb CHIKEHWS 3HeproemkocTi BBIT B oT4e/bHbIX CTpaHax
3aBMCUT OT MHOTUX (aKTOPOB: W3MEHEHUS MPOLYKTOBOW W
0TpacneBolt CTpyKTypbl BBI (pocT cekTopa ycnyr, 04eBuaHo,
3aMETHO CHUXAET SHeproeMKOCTb), BOSMOXHOCTM TpaHcde-
pa sHeprocbeperatLLIMx TEXHONOMUIA 1 HANNYUs UHBECTULN-
OHHbIX PECYPCOB ANA MX MMMNeMeHTauun 1 .. (puc. 2.3).

PucyHok 2.3 - 3HeproemkocTb BBI1 no cTpaHam
1 pernoHam no cueHapusam

4 TH.3./uen.
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WcToyHmuk: UHIN PAH
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MoTpebneHne NepBMYHON SHEPriK No pernoHam Mupa

YY4eTOM pasHuLibl NPEAnoChINOK, B 3aBUCUMOCTU OT

cueHapug, rnobanbHoe noTpebneHue nepBUYHON

3Heprum K 2040 . MoxeT yBenuuutbed Ha 17-27 %
(Mpunoxenue 1). 3T0 3aMETHO HUXE, YeM B npeablayLlem
nporHose. Tem He MeHee, k 2040 T. MUpy BCe paBHO MoOTpe-
ByeTcs BONbLIE SHEPrun, YeM CETOfHS, AN1S YI0BNETBOPE-
HWS CNPOCa PacTYLLEro HaCeneHns - HeB3upast Ha ycnexu s
3HEeprocbepexeHnn u 3aMeTHOe TOPMOXEHME TEMMOB Po-
CTa nepBsuUyHOro sHepronotpebnenuns (c 2 % s 2000-2016 rr.
[0 0,3-0,9 % B 2016-2040 rT. B 3aBMCUMOCTH OT CLEHapus).
CaMblit 3aMeTHbI NPUPOCT 3HepronoTpebneHus npuaeTcs
Ha pa3BMBAOLLMECS CTPaHbl A3un - Ha 36-49 % B 3aBUCH-
MOCTM OT cLeHapus (puc. 2.4).

06bembl aHepronotpebnenns Esponbl ByayT CHUXATbCS
BO BCex cleHapusx, B CLUA u passutbix cTpaHax Asuu -
Be3fe, KpoMe KoHcepBaTuBHOTO (rae oHK cTarHupyioT). 3a-
METHO 3aMednTCs NPUPOCT 3HepronoTpebnerus B KOXHoM

n LleHTpanbHOW AMEpMKe W pa3BMBAIOLLMXCA CTpaHax
Asun B cpasHeHun ¢ nepuogom 1990-2015 rr. YMepeHHbIn
POCT NOTPEBbNeHNs NepBUYHOI 3Heprn oxuaaeTca B CHI.
A BOT Haubonee HbICTPO SHepronoTpebneHue bymer pa-
cT Ha BnxHem Boctoke (Ha 15-18 % B roa) v B Adpuke
(Ha 1.8-21% B rop) (puc. 2.5, Tabn. 2.2).

JHepreTuyeckme 6anaHchbl pernoHoB BydyT CTAHOBMTLCA
BCe bonee anBepcnduumMpoBaHHbiMi. B ctpatax 03CP Hau-
boNbLLUNA NPUPOCT aHepronoTpebneHna npuaetca Ha BIJ,
B pa3BuBatoLLencs Asun Ha B3 u ras, a B KOxHON n LieH-
TpanbHon AMepuke, CHI 1 Ha banxHeM BocToke - B OCHOB-
HOM Ha ra3. CTpaHbl Abpukn Hanbonee 3aMeTHO yBennyar
notpebnexne 6uosHepruu (rnasHbIM 06pas3oM - TpaaMLK-
OHHOW 6uomaccsl) (puc. 2.6). B cleHapuu 3Hepronepexon
pa3BuBalOLLMECS CTPaHbl AGPUKM M HEKOTOpble rocyaap-
cTBa Oro-BocTouHo A3un nepeckakmnBaloT yepes atan, no
KOTOPOMY LLAW BCE, CPasy B HU3KOYrNepoaHoe byayLiee.

PucyHok 2.4 - CueHapHbI NPOrHO3 NpMpoCcToB MUPOBOro Hacenewus, BBI n aHepronotpebnetus
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PucyHok 2.5 - CLieHapHblit NporHo3 notpe6ieHns nepBUYHOI 3Heprum no peruoHaM Mupa
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WcTounnk: UH3N PAH

Tabnuua 2.2 - CueHapHbIN NpOrHo3 noTpe6sieHus NepBUYHOI SHEPrUN N0 PErnoHaM MMPa, MAIH T H. 3.

Temnbl pocta B
2015 2020 2030 2040 2015-2040 Ir.

= = = o = = o = = o

a) ) e o 0 n o el ) o
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= = o o = o Q = o o

@ & 5 2 T 5 2 T 5 2

o (=% © =t o © = a © o

3 3 S g 3 S g 3 S g

S 3 2 & 3 £ & 3 z &
CeBepHas AMepuka 2687 2716 2 2652 2530 2697 2566 2466 00% -02% -03%
CLUA 2219 2231 2196 2137 2045 2162 2032 1984 01%  -04% -04%
H0xHas n LieHTpanbHas AMepuka 688 722 826 825 799 931 930 870 12% 12% 09%
bpasunus 301 34 363 361 345 416 413 383 13% 13% 10 %
EBpona 1897 1863 1773 1716 1686 1670 1616 1552 -05% -06% -08%
EC-28 1672 1624 1510 1463 1435 1390 1352 1292 07% -08% -10%
CHI 958 1002 1075 1056 1071 mi 100 109 06% 05% 06%
Poccus 660 699 748 132 752 785 n 795 0.7 % 05% 08%
Pa3BuTbie cTpaHbl Asun 879 906 905 879 883 892 874 833 01% 00% -02%
AnoHus 4 433 407 394 8 381 384 388 06%  -05% -05%
Pa3BuBatowLmecs cTpaHbl A3umn 4862 5373 6448 6364 6139 7309 6982 6656 16% 15% 13%
Kutait 3019 3231 3632 3532 3383 3847 3537 3384 10% 06% 05%
NHons 857 1046 1479 1493 1407 1888 1865 1694 32 % 32 % 28%
BnxHmii BocTok 795 881 1066 1053 1042 1254 1239 163 18% 18% 15%
MpaH 243 210 341 339 330 45 410 387 22 % 21% 19 %
Adpuka 800 897 109 102 1074 1347 1323 1257 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 11613 11093 16 % 14 % 12 %

WcToyHuk: UH3N PAH
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PI/ICYHOK 26- HOTDE6HEHM9 I'IepBI/I‘-IHOVI 9Heprun no pernoHaM n supam Tonanea no CLEeHapuaMm, MIH T H. 3.
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MoTpe6neHne nepBMYHOI 3HEpruM No BuaaM TonauBa

MUPOBOIA TOMMMBHO-3HEPreTUYECKMA BanaHe NpPOAOIXKUT
[MBepcuduLMpoBaTLCS (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, 0o 2040 r. HaubonbLUWA NPUPOCT NPMAeTC
Ha HBW3, a camoe Cepbe3HOe COKpalleHWe - Ha Yronib
(puc. 2.8).

PucyHok 2.7 - lMHaMnKa u CTPYKTypa MMpOBOro 3HepronoTpe6nenus no sugam tonnmea ¢ 1940 no 2040 rr. no cueHapuaMm

18 - MIHTH.3.

16 -
% -

100 %

19I40 19|5[] 19|60 19I7U 19|80 19I90 ZUbO 20|10 ZUIZU 2040 | 2040 | 2040

1 2 3
2 - VIHHOBALMOHHbIN
m ATOMHas 9Heprus W [Mapo3Heprus

CueHapun: 1 - KoHCepBaTUBHbIi
Npyrue BK3

WcToyHuk: MH3N PAH

90 %
80 %
70 %
60 %
50 %
40 %
30%

20% -

0% -
D% T T T T T T T T
1940 1950 1960 1970 1980 1990 2000 2010 2020 | 2040 | 2040 | 2040
11213

3 - JHepronepexoa
m buomacca, BK/. apoBa v 0TX0fbl

las  mHedt Yronb

PucyHok 2.8 - loTpe6neHue nepeudHON 3Heprin no sugam tonnuea B 2015-2040 rr. no cLueHapusm
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B pesynbrate k 2040 1. M3MEHUTCS CTPYKTypa MUPOBOro
NEepPBMYHOTO 3HEPronoTPebNeHns: 3aMETHO PaCLUMPUTCS
nons HBW3 (conHeyHolt, BETPOBOIA, reoTepMabHOil SHep-
run v ap. BU3), n B LenoM Bknag HeTonnmBHbIX (6esyrne-
POMHbIX) UCTOUHMKOB HEprim BbipacTeT ¢ 19 % B 2015 T. 10
25-31% K 2040 r. B 3aBMCUMOCTH OT cLieHapus (puc. 2.9).

Takum 06pa3oM, B LienoM MUPOBOE aHepronoTpetneHue no

BMAAM TOMAWB CTaHET Haubonee AMBEPCUMOULMPOBAHHbIM
33 BCK) MCTOPWMIO CTATUCTUYECKM 3a[0KYMEHTMPOBAHHOMO
pa3BUTMS 3HEpPronoTpebneHus. TeM He MEHEE, UCKONAeMble
TOM/MMBA [10 KOHLIA NPOrHO3HOrO NEpuofa 0CTaHyTCs npe-
06nagatLLIMMu B CTPYKTYpe MUPOBOr0 3Hepronotpebne-
HWS, X0Ta Ha ropusoHTe 2050-2060 rr. 3T0 AOMUHUPOBAHWE
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.
L0119 BCEX HETOM/IMBHBIX UCTOYHWUKOB 3HEPTM BblpacTeT 40 29-31% ¢ 19 % B 2015 T.

PucyHok 2.9 - CTpykTypa notpe6neHus nepemyHOIA 3Heprum no Bugam Tonnuea B mupe B 2015 n 2040 rr. no cueHapuaMm
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JJIEKTPO3HEPTETUKA

MMoTpebnexnne aneKkTpoaHeprum

rnybnexne anekTpudMKaumn Bcex CEKTOpoB noTpe- PucyHok 2.1 - CueHapHbIi NporHos notpe6nexus
BNeHuns ByneT CTUMYNMPOBATL ONEPEXatoLL Uil CNpoc Ha 3NEeKTPO3Heprun no pernoHam mupa, TBTy
9M1eKTPO3SHEPrio BO BCEX PEryoHax Ans BCeX CLeHa-
pueB. [07s1 3NEKTPO3HEPriM B MUPOBOM KOHEYHOM MOTpe- Ty
6AEHUM 3HEPrUN BYLeT YBENMUMBATLCS BO BCEX PErvOHax 45000 -
MUpa, axe B Tex cTpaHax 03CP, rae nporHosupyeTcs CHu- 40000 -
KeHue notpebnexus nepsuyHoit sHeprin (puc. 2.11). Ecnm 35000
3a nepuop ¢ 1990 no 2015 rr. noTpebneHue yBenUYNNochH 30000 -
B 2,04 pas, 10 pocT B 2015-2040 rr. 0XXMAOAETCS HECKObKO 25000 -
HuXe - B 1,62-174 pasa B 3aBUCUMOCTM OT cLeHapus. Mpu 20000 -
3TOM OCHOBHO/ POCT NOTPebNEHNa 3N1eKTposHeprim byaet 15000 -
CKOHLIEHTPMPOBaH B Pa3BMBAILLMXCA CTpaHax Asuy, Ha 10000 -
BnnxHem BocToke 1 B AQpuKe, rae OHO YABOWTCS 3a pac-
y 5000 -
CMaTpuBaeMblit nepuof. B abcontoTHOM BbIpaXeHUM OCHOB- 0 . .
Hoit npupocT B 2015-2040 rr. (kak v B 1990-2015 rr) 6yaer = | = | =| a|=|=|
0 e} ) o e} o o
0becneyeH pa3BuBatOLLLMMICS CTPpaHaMu A3nn. |z || 35| z| 2|3
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notpebneHus byaer CTUMyNMPOBATL ONepexatoLLni 2015 | 2020 2030 2040
CMpOC Ha 3/1eKTPO3HEPTUI0 BO BCEX PEr1oHax - B B Adpika B G BocTok
162-174 pasa K 2040 r. B 3aBICIMOCTY OT CLiEHapUS. B PassiiB. CTPaHbI A3ui Pa3BUTbIE CTPaHbI Asii
CHI Espona
tOxHas 1 LieHTp. AMepuka W CesepHad AMepuka

WcTounuk: MH3W PAH
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[pon3BOACTBO 3N1EKTPOIHEPriK No BUAM TOMIUBA

a nepuogn ¢ 2015 no 2040 rr. B KoHCepBaTUBHOM

CLEHapun 3NeKTPOreHepaLns YBENNUUTCS Ha BCEX

BMAAX TOMMMBA (3@ WCK/OYeHMeM HedTenpoayk-
TOB), @ B JHEPronepexoae noMUMO 3TOT0 CHU3UTCH ELLE W
NPOM3BOACTBO 3NMEKTPOSHEPrUN C UCMOb30BAHNEM YINIS
(puc. 2.12). HambonbLunit pocT B 2015-2040 IT. 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-
HUK. XopoLlne NepcnekTuBbl eCTb 1 Y TEHepaLnn Ha npu-
POOHOM rase, Kotopas B KOHCepBaTMBHOM ClLeHapuu 3a
2015-2040 rr. yBenuuutes Ha 4028 TBTy (B 17 pas), B UHHO-
BaLMOHHOM Ha 4768 TBTu (B 1,9 pas), a B IHepronepexose
- Ha 4074 TBTy (8 17 pasa).

B npenacrtoswime rofpl SNeKTPOSHEPrETUYECKUA CEKTOP
CTaHeT CPEeNOTOYMEM MPOUCXOAALLMX B MUPOBOW 3HEp-
retvke TpaHcdopmauni. Hambonee pagukanbHble KM3Me-
HeHns BymyT MPOMCXOOMTb B CTPYKTYPE MMPOBOW reHepa-
UMK, Yronb paankanbHO CHUSKUT CBOK POMb B FeHepaLni: K
2040 1. B KoHCEpBATMBHOM CLIEHAPUM €T0 [0S COKPATUTCS
€39 %0029 %-T0 eCTb YyroNb BCE eLLe 0CTAHETCS BaXHeil-
LLIMM UCTOYHMKOM 3HEPruu, Ho ByaeT BbICTPO CAaBaTh CBOK
noauumu. [lonst NPUPOOHOro rasa HEMHOrO YBENYNTCS C
23 %8B 2015 1. 00 23-26 % K 2040 ., HO CaMble 3HaYNTENbHbIE
nepeMeHbl NpoaemMoHcTpupyoT HBK3. B nepuopa ¢ 1990 no
2015 rr. yxxe Habnofancs MHOrokpatHblii - B 10 pas - pocT B
NPOW3BO/ICTBE 3/1IEKTPO3HEPriK C UCNonb3oBaHneM HBW3
(rnaBHbIM 06pa3oM 3a CYET pocTa COMHEYHON U BETPOBOIA

CunbHee Bcero k 2040 r. CHA3WT CBOK POJb B Te-
Hepauuu yronb ¢ 39 % B 2015 1. go 29 % B KoHcep-
BATVWBHOM CLIEHapuu v [0 22 % B 3Hepronepexofe.
[lons NpupoaHOro rasa Crnerka yBeamuutces ¢ 23 % B
2015 1. 0o 23-26 % k 2040 T., HO camble 3HauNTeNb-

Hble NepeMeHbl NpoaeMoHcTpupyoT HBIW3, koTopble
HapacTaT cBo Bknag ¢ 7 % B 2015 1. 0o 21-34 % K
2040 1. - 310 M eCTb Hanbonee BaxHas xapakTepu-
CTMKa NPOMCXOASLLEro rnobanbHOro sHepronepe-
Xofa.

PucyHok 2.12 - NporHo3 npon3BoacTBa 3NMEKTPOIHEPTUM B
Mupe no BuaaM TONIuBa ANg Tpex cueHapues, TBT-Y
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PucyHok 2.13 - U3MeHeHue CTPYKTYpbl MPON3BOACTBA
3/1eKTPO3HEPruy B Mupe no BugaM UCTOYHUKOB IHEPTuu, %
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reHepallim), Ho OHU POCAM C COBCEM HU3KOI 6asbl, U 1X
cymmapHas gons K 2015 1. coctasnsna scero 7 %. B nepuop
2015-2040 rr. HBW3 HapacT4ar cBoto fonto o 21-34 %, npe-
BPATMBLLINCb N3 MapPXMHaNbHOM0 UCTOYHNKE 3NEKTPO3HEP-
U B OAMH U3 OCHOBHbIX (puc. 2.13). 370 1 ecTb Haubonee
BaXHas XapaKTepucTuka NPOMCXOAALLEr0 rnobanbHOro
3Hepronepexofa. B abconTHOM BbipaxeHn Haubonb-
LLIWI NpUPOCT 3a npoLuepLLyo YetsepTb Beka (1990-2015 )
nokasana yrosnbHas resepauus (puc. 2.14). OgHako B npo-
FHO3HOM MEepuofe CUTyalus NOMEHSeTcs - BO BCEX CLe-
Hapusx Be3yCNoBHbIM NAEPOM MO abCoNMTHBIM 06beMaMm
yBennyeHns Bolpabotkm byayt HBIW3. Momumo atoro, byayT
WOTK W OPYTUe CepbesHble CTPYKTYPHbIe casurn. cnonb-
30BaHMe HEDTU B 3NEKTPOSHEPreTUKE B MPOrHOSHOM ne-
puofe byneT cokpalllaTbes BO BCEX CLeHapusx. CHUXeHue
aToOMHo reHepauun B cTpaHax 03CP BO BCcex cueHapuax
byneT ¢ U36bITKOM NepeKpbIBaThbCa POCTOM BbipaboTku A3C
B Pa3BMBAIOLLMXCS CTpaHaXx. A BOT C YrofbHOW reHepaLm-
el KapTuHa ellle CroxHee: B KOHCEPBATMBHOM CLIEHapUK
CHWXEHWe YyronbHoW reHepauun B ctpaHax 03CP bynert ¢
N36bITKOM NepekpbiBaTbCS POCTOM BbIPabOTKM Ha AaHHOM
BMAE TOMNMBA B PA3BMBAIOLLMXCH CTpaHax. B cueHapuax
MIHHOBALIMOHHbIN N 3HEPronepexos COKPaLLeHUe YrofibHOM
FeHepaLlumn B Pa3BUTLIX CTPaHaXx YxKe NPeBbICUT ee NpupocT
B PA3BMBAIOLLIMXCS CTPaHaX.

PucyHok 2.14 - CtpykTypa npupocTta npou3BoaCcTBa
3/1eKTPO3Heprum no supgam Tonnuea, TBT-y
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3a npoLuepLLyto 4eTsepTb Beka (1990-2015 rr.) HaubBonbLLWI NPUPOCT NPOU3BOLCTBA B aBCOMOTHOM BbIPaXeHu
nokasana yronoHas reHepauys. OoHako B NPOrHO3HOM NEpUome CUTyaLus NOMEHSeTCS - BO BCEX CLEHapusx
6e3yCcnoBHbIM NAEPOM N0 abCONKTHBIM 06beMaM yBennyeHns Boipabotki byayTt HBI3.

Photo by Pawet Czerwinski on Unsplash
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Mpon3BOACTBO 3N1IEKTPOIHEPrUK NO PeruoHam

asBNTUE 3N1EKTPOSHEPTETUKN B PErMOHAsbHOM
paspese BYAET AT 04eHb HEOJHOPOAHO. B npo-
rHO3HOM nepuope Ao 2040 r. (puc. 2.15):

¢ Haubonmblie Cpean  BCEX  PErMoHOB  06beMb
NPOM3BOACTBA 39MeKTposHeprum kak B 2015 T,
Tak 1 B 2040 r. bByayT AeMOHCTPMPOBATb pa3BMBal0-
LMecs cTpaHbl A3un. JOMUHUPYIOLWWM TONIMBOM [N
3NEKTPOCTaHLMA OCTAHETCS YTO/b, HO OCHOBHYH YacTb
npupocTa redepauumn obecnevat HBA3;

¢ B CeBepHoil AMepuKe NULEPCTBO COXPAHWUTCY 3a ra-
30B0JI reHepauyen, 0iHaKo BeCb NPUPOCT BbIpaboTKy
bynet naTu 3a cyet HBUI;

B EBpONe ByneT MaTu akTMBHOE COKPALLIEHNE YTONbHOM
reHepauuun Ha GoHe onepexatollero pocta HBIU3;

B Pas3BUTbIX CTPaHax A3uun YroNbHas reHepaLus ycTy-
MWT ra3oBoi - K 370 Takxe ByaeT ConpoBOXAATLCS
BbICTPbIM pa3suTem HBI3I;

B OXHOM 1 LleHTpanbHON AMEpUKe nepBoe MecTo Co-
XPaHWTCH 3a BbIPAaboTKON Ha TMAPO3NEKTPOCTaHLMAX;

Ha bnvxHem BocToke, B CHI 1 B Agpuke HanbonbLuen
L0Mel no-npexHemy bynet obnanatb rasoBast reHe-
pauus.

PucyHok 2.15 - CTpyKTypa npou3BoACTBa ANEKTPO3HEPruK no pernoHam u sugam tonnuea B 2015 u 8 2040 rr., TBT-y
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BO30BHOBNAEMAA 3HEPTETUKA

CyMMe B0O300HOBNAEMbIE WCTOYHMKM SHEPTUK® B Ha-

cTosLlee Bpemd 06ecnednBarT okono 15 % MMpoBOro

NepBMYHOr0 3HepronotpebneHus, Ho npu atoM 13 % -
3T0 TMAPO3HEPrMs 1 TpaanLMOHHag bruomacca. [1ons HoBbIX
B1IoB BW3 (HBI3 - sHeprus conHua, BeTpa, NpUI1BOB, reo-
TePMarbHbIX UCTOYHIKOB, BOSTH U MP.) NOKa COCTaBNSET NULLb
2 %, ogHako 3a nocnenHue 10 net — ¢ 2008 no 2018 T. - oHY
NOKasanu BMneyaTnSiLLy ANHAMIKY Pa3BUTUS: MOLLIHOCTU
BETPO3HEPreTUKM BLIPOCAN B 6 pas, @ CONMHEYHOM SHEPreTUKy
— B 8 pas. B nepcnektuse 4o 2040 r. HB3 npogeMoHcTpupy-
0T CaMble BbICOKWE TEMMbI POCTa CPE/N BCeX paccMaTpuBa-
eMbIX 3Hepropecypcos - 6,3-83 % B rog B 3aBUCUMOCTH OT
CLEHapus - 1 UMEHHO C UX AaNbHENLLNM Pa3BUTUEM CBA3aHbI
CaMble CepbesHble TpaHchopMaLn MUPOBOW SHEPTETUKM.

B nepuop 0o 2040 r. noTpebnexne Bcex BMI BbipacTeT Ha
76-115 % (puc. 2.16), npu 3TOM BO BCEX CLEHapusx boicTpee
BCEro no Temnam pocta byayT ysennumeatbcs HBUS, a B
abCONOTHOM BbIpaXEHUM HanbONbLLINA NPUPOCT NPOrHO3M-
pyeTcs B NOTpebaeHnn TBEpaOH 6OMACChl M 0TXOA0B — OHM
NO-NPEexXHEMY, KaK 1 COTHM NEeT Ha3af, 0CTalTCa 0CHOBO
9HeproobecneyeHns B PErMoHax 3HepreTnyeckon 6eaHo-
cTu (puc. 2.16).

2 B naHHoM nccnefosaqny B)3 BkloyaioT 6uosHepruio (xuakue buotonnusa,

[PeBeCuHy, nennetbl, 0TX04bl, 6uoras), TMAPO3HEPr 0, CBANOYHbIN ras, SHEpruo
CONHuUa, BETpa, NpunnBoB, reoTepMasbHbIX MCTOYHUKOB, BOMH U Np.

PucyHok 2.16 - MporHo3 notpebnesus BU3 no sunam
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B HacTosLee BpeMs Hanbonblune 0bbembl BA3 notpebng-
I0TCA NS OTONNEHNS U NPUrOTOBNEHMS NMULLM (B OCHOBHOM
310 61Momacca), Ho Kk 2040 . Ha nepsoe MecTo BO BCEX
cLeHapusax BbIAeT ucnonb3oBaHue BW3 ong npousBoa-
CTBA 3NEKTPO3HeprumM - 3a cyet BypHoro passutus HBWI
(puc. 2.17). Bo BCex cLeHapusx NpeanonaraeTcs sneyatns-
tOLLIMA POCT NPOM3BOACTBA 3NEKTPO3HEPrM C UCMOMb30-
BaHueM BW3 - B 2,5-3,7 pa3 3a nepuopn 2015-2040 rT. - 33
CYET MHOrOKPATHOTO YBENINYEHUS MOLLHOCTEN CONMHEYHOM
1 BETPOreHepauUun. B cexTope 0TONNEHNS, NPUrOTOBNEHNS
MALWK 1 OP. CHA3UTCS 00NS BMO3HEPriK, COCTABNSBLLEN B
2015. 97 % B cyMmapHoM noTtpebnennu BI3, 3a cuet yBenu-
YeHMs UCNONb30BAHNS COMHEYHOI 3Heprun. Ha TpaHcnopTe
npsamoe notpeénenne B3 (6uotonnusa) B cLieHapum 3Hep-
ronepexo/ia OKaXeTcs Aaxe HUXeE, YeM B KOHCEPBATMBHOM,
3a CYET BbITECHEHMS 3N1EKTPOMOBUNAMY, HO NPKU 3TOM (aK-
TUYEeCKoe 1Cnonb30BaHune B3 B TpaHCMOPTHOM CEKTOpe,
ECNN YYNTbIBATb UCTOYHMKM BbIPabOTKM 3MEKTPOSHEpriu,
pasymeetcs, byaeT Bbllle B CLEEHApUN 3HEPronepexoaa.

B nepwon no 2040 r. B3 cTaHyT cambiM bbICTpOpa-
CTYLLUMM WUCTOYHMKOM SHEPTWW BO BCEX CLEHAPUSIX,
nx notpebneHue BoipacTet Ha 76-115 %.

O6bembl BW3, ncnonb3yemblx s NPOM3BOACTBA
anekTpoaHperuu K 2040 r. Bo3pacTyT B 2,5-3,7 pasa,
NPex[ie BCEro, 3a CYET MHOrOKPaTHOMO YBE/IMYEHNS
MOLLIHOCTE COMHEYHOIA 1 BETPOBOW reHepaLni.

PucyHok 2.17 - CueHapHblit nporHo3 MupoBoro notpebnequs BU3 no Bugam tonnuea u cektopam norpeénenus B 2015, 2040 rr.
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B pernoHanbHOM pa3pese B HAcTOSALlee BpeMs Hanbonb-
LIas [0ns BO30OHOBASIEMbIX UCTOYHUKOB SHEPruu B SHEp-
ronoTpebneHun - NonoBMHa BCen NoTpebnaeMoin B pern-
OHe SHeprim - Habnoaaetcs B Abpuke (B OCHOBHOM 3T0
TpafMUMOHHAa BuoMacca), U 9Ta CUTyaluUs COXPaHUTCS
o 2040 . (puc. 2.18).

3HauNTEeNbHOE YBENWYEHME WUCMOMb30BaHUS 00U U 06b-
eMoB ucnonb3osanng BU3I k 2040 r. nporHosupyetcs B
cTpaHax Esponbl. B pesynbrate K 2040 r. EBpona, a Takxe
tOxHas 1 LleHTpanbHas AMepirKa npruMepHo Ha TpeTb byayT
YOOBNETBOPATH CBOW NOTPEOHOCTM B 3Hepruu 3a cuet B3,
CtpaHbl Asuu u CesepHas AMepuka nosbicat ponwo BU3
noytn 0o 20 %. Tonbko CHI 1 cTpaHbl bamxHero Boctoka,
pacnonaratoLne OrpoMHbIMW 3anacamu YrieBOAOpOLOB,
OCTaHYTCS Ha nepudepun 3T0ro npoLiecca.

PocT abconoTHbIX 06beMOB noTpebnexus BU3 bynet natw
BO BCEX pPervoHax no Bcem cueHapuam. Ecnm s 1990-2015 .
HanbonbLMin pocT noTpebneHus B3 nponcxoaun B EBpone,

PucyHok 2.18 - lons B3 B nepeuyHOM aHepronotpebne-
HUM pernoHoB (neBas wkana) u 06bembl notpebnequs BU3
(pa3amep kpyra), MAH T H. 3.
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70 B nepuoa o 2040 1. B EBpone NpOrHosupyeTcs yeenuye-
Hue nuwb B 1,6-1,8 pas, YTo 06yCnoBNeHo Bonee BbICOKON
NCXOAHOIA 6a30i AN pocTa, a HaubonbLumit pocT (B 11,5-174
pa3) NporHosupyeTca Ha bankHem BocToke: mocTeneHHo
[axe B 3TOM pervoHe pactywe HBM3I HaunHatoT BbiTec-
HATb YrNeBOL0pOAHOE TonnBo (puc. 2.19).

PucyHok 2.19 - MporHo3 notpebnexns BU3 no pernoHam
MUPA, MIIH T H. 3.
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WcToynuk: MH3W PAH

Photo by Matt Palmer on Unsplash
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B abCONOTHOM BbIpaXeHU CaMble 3HaUNTENbHbIE 06bEeMbI
yBenuueHns B3 sa nepuop ¢ 2015 no 2040 rr. 6yayT Habio-

60bLY0 ponb ByayT UrpaTb He TONbKO LieHTPann30BaH-
Hble, HO 1 pacnpefesneHHble BA3.

0aTbCS B PA3BMBAILLMXCS CTpaHax A3uu, raBHbIM 06pa-
30M - B Kutae v Hauu, npuyeM B 3Ha4YUTENbHOW MEpe - 3a
cyet HBU3 (puc. 2.20). icnonb3oBaxue B permoHe TBepaoil
Bromacchl 1 0TXOA0B Takxe 6yaeT CYLLIECTBEHHO YBENNYM-
BaTbCs. 1 B pa3BMBaOLLMXCS CTPaHax Asnn, 1 B Adpuke Bce

K 2040 . cyLLECTBEHHO YBEANUMTCS UCMOb30BaHNe HBII B
NPOW3BOACTBE 3N1EKTPOIHEPruM W Tena BO BCEX PErnoHaX,
MeHbLMMK TeMnamu ByaeT pacTu noTpebnexne Xuokux u
TBEP/bIX BUOTONKB.

PucyHok 2.20 - lomuHupytowme suabl BUI no pernonam mupa B 2015 n 2040 rr. no cLeHapusaMm, MiH T H. 3.

m [eoTepMarbHas aHeprus v ap. BU3

MJH T H. 3.
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NcTounuk: UHIW PAH
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ATOMHAA 3HEPTETUKA

nepuoa HayanbHOrO Pa3BUTUS aTOMHOWN 3HEPreTUKM

MHOrMe CneunanucTbl Npeanonarany, 4to B byayuiem

0Ha CTaHET K/HYeBbIM MCTOYHUKOM 3HEProCHabXeHus
B MUpe. Ho aTW HaaeX bl He 0nNpaBaannch, N0 COCTOSHNIO
Ha 2015 1. ee 10N B MMPOBOM NPOU3BOACTBE 3/1EKTPOSHEP-
rn coctasuna Tonbko 10,6 %. B MEHSIOLMXCSH PbIHOYHBIX
YCNOBUSIX C COXPAHAKLLENCS HEONPeAeneHHOCTbI) OTHO-
CWUTENbHO CNPOCa 1 NapaMeTpOB MEXTONIMBHON KOHKYPEH-
LMW, BKIKOYAS LiEHbI HA SHEPropEeCcYPChl, MHOTUE UIPOKK He
TOPONSTCS BKNaAblBaTb MHBECTULMW B CNOXHbIE J0POro-
CTOSILLME NPOEKTbI C ANUTENbHbIMIA CPOKaMK OKYNaeMocTH,
K KOTOPbIM OTHOCUTCS M aTOMHas 3HepreTuka. B psae ctpaH

A3C B npousBoacTBe anekTposHeprum ¢ 18 % 8 2015 1. oo
12,6-13,4 % k 2040 1. B 3aBMCMMOCTM 0T cLieHapus. OCHOBHOM
npupocT MowHocTein A3C B nepcnekTuee Ao 2040 r. oxu-
[aeTCS B Pa3BUBAIOLLNXCA CTPaHaXx, rae Ha GoHe bbicTporo
pOCTa 3HEPronoTpebneHns aToMHas SHepreTka no-npex-
HEMy pacCMaTpuBaeTCs KakK OAWMH W3 MPUB/IEKATENbHbIX
BApWaHTOB ero 0becneyenuns. HemanoBaxHbIM GaKTOpoM,
CK/OHSIOLLMM PSifi CTPaH B N0Mb3Y aTOMHOM 3HEPTeTUKH, SB-
NSETCS UX CTPEMIIEHNE NONYUNTb COOTBETCTBYHOLLME TEXHO-
NOTUW 1 Pa3BUTb COBCTBEHHYI0 HAayYHO-NPON3BOCTBEHHYIO
3KCNepTn3y, a TakXXe caMa WX LieHTPanu30BaHHas peryng-
TOpHas CuUCTeMa, M03BOASIOWLAs OCYLLECTBATH (QUHAH-

B YCNoBUAX prHO‘-IHOI7I HeonpeaeneHHoCT!, CHU3MBLLUMXCA LeH Ha MCKOMaeMble TOMIuUBa, Pa3BuTud TEXHONOTUNA
N COKPALLEHMS 3aTpaT B BO306HOBNSEMOI 3HepreTuke, MHOrne y4aCTHWKM PbiHKa He TOPONATCA BKNaAbIBATb

JeHbrn B KpynHble OPOroCTosLLUne aTOMHble MPOEKTbI C AJINTEeNIbHbIMK CPOKaMK OKYNMaeMOCTH, KOTOPbIE C/TOXHO
Pa3MeCTUTb Ha CTarHUPYyIOLLEM PbIHKE W CIIOXHO OKYMUTb B PaMKax BONbLUMHCTBA ,D,GI7ICTBYI-OLLI,I/IX PbIHOYHbIX

MOLene.

COXpaHAeTCH BbICOKa# 03ab0YEHHOCTb OTHOCUTENbHO 663-
OMAacHOCTW NPOM3BOACTRBA aTOMHOI 3Hepruu. Bece 310 npu-
BOAWT K 3aMETHON KOPPEKTUPOBKE MNAHOB MO Pa3BUTUIO
aTOMHOW 3HEepreTuKu.

B nepcnekTuse 0o 2040 r. pocT MUPOBOrO NPOM3BOACTBA Ha
A3C byneT oTCTaBaTh OT TEMMNOB NPMPOCTa 3NEKTPONOTPE-
6neHns, 1 K 2040 r. 10N aTOMHOW 3HEPrum CHU3UTCS Npu-
MepHo A0 10 %. B ctpaHax 03CP oxupgaeTcsd nagexHne oonm

CPOBaHNE CTOJIb CNMOXHbIX B YACTO PbIHOYHbIX YCNOBUAX
ATOMHbIX MPOEKTOB.

Mo cocTosHMio Ha woHb 2019 1. B 18 CTpaHax cTpoutcs b4
aTOMHbIX 3Heprob/oka 06Lei YCTaHOBNEHHOM MOLLIHOCTbHO
55 I'BT. 44 % W3 HUX COOPYXAETCS B PAa3BUBAIILLMXCS CTPa-
Hax Asuu (puc. 2.21), u3 Hux Ha Kutail  MHOMo npuxogutes
18 peakTopoB.
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Mpu 3TOM BO MHOMMX CTPaHaXx, akTuBHO cTpouBLmMx A3C B
npeabliayLleM CToNeTum, A0CTaToYHO 0CTPO CTOMT BOMPOC
C OKOHYaHMEM CPOKOB 3KCMjyaTalun 3Heprobaokos, Ko-
TOpble, Kak npaBuno, coctaBnawT 40 net. U3 451 neincTey-
towero B Mupe 3sHeprobnoka 91 yxe skcniyatupyercs
6onee 40 net (puc. 2.22). B pesynbtate no sce Gonbluemy
YnCNy 3HEeprobioKoB NPUHUMAKOTCS PeLleHus 0 NPOASIeHIUN
CpPOKOB Ux cnyxobbl [0 60 net, a B8 CLUA yxe nnaHupyetcs
B 2020 r. nofaya NepBbIX 3asBOK 06 yBEANYEHMM CPOKa
akcnnyatauun peaktopos o 80 net. 0gHako, HECMOTPS Ha
NPMHUMaeMble peLLeHns no npoanexnto, K 2040 r. B niobom
CNyYyae NpeacTouT BbIBOA 6016€e NONOBMHBI HbIHE 1EACTBRY-
tOLLLMX aTOMHbIX MOLLIHOCTEN, KOTOPbIE HE BO BCEX PErMOHaX
ByIyT KOMMEHCMPOBaHbI BBOIOM HOBbIX 6710KOB.

PucyHok 2.21 - [lonu cTposiLumxcs 3Heprobiokos
Mo peroHaM Mupa no COCTOSIHUIO Ha WoHb 2019 .

e 4%

m CeBepHas AMepuka
tOxHaa u LieHTp. AMepuka

m EBpona

m banxHuit Boctok
PasBuTble cTpaHbl Asuu

19% CHI

M PasByB. cTpaHbl Asuu

NcTounuk: 6a3a PRIS, nioHb 2019 T.

Ha NpoTsXeHnn HeCKONbKUX NeT HabnoaaeTcs CyLLeCTBEHHAd KOPPEKTUPOBKa CTPAHOBbIX CTpaTeFMVI M0 Pa3Bu-
U0 aTOMHON 3HEepreTvKW. PacTeT Yncno CTpaH, NIaHWUPYHOLLX COKpaLLaTh KOMMYECTBO SHepl'O6J'IOKOB N 06beMbI

MPOW3BOLCTBA 3NEKTPO3HEPT UM HA HUX. HO OCTAETCS M MHOMO XXENnatoLLmMxX BBECTU B 3KCMyaTaumio nepsble A3C

Ha CBOEII TepPUTOPUU.

Llesiblid paf cTpaH NPUHUMAIOT PELLEHNS N0 0TKa3y 0T N1aHOB
Pas3BUTUS ATOMHOW SHEPreTuKW, OTMeHe A0POrocTOSLNX
MPOEKTOB CTPOUTE/IbCTBA aTOMHbIX BIOKOB UK MEPEHOCY
CPOKOB BBOAA PeakTopos. [puumHbl camble pasHoobpas-
HblE: YXYLLIEHNEe 3KOHOMUYECKON CUTYaLnn 1 Henpuemne-
MO BbICOKMI YPOBEHb PACXOL0B Ha peanu3alunio NpoekTos
coopyxeHus A3C, cMeHa NpaBuUTENbCTB, OTCYTCTBUE fedu-
LM1Ta 3NEeKTPO3Hepruu, AOCTYNHOCTL 60ee AeLEeBbIX Yris
Wrasa u T. 4. A CTpeMeHne onTMMU3MPOBATh 3aTpaThl B
COYETaHWUN C TEXHONOMMYECKUM MPOTPECcCOM W BOSMOXHO-
CTSIMW MOIEPHN3aLLIMM NO3BONSIOT NPOANEBATb IMLEH3UM HA
akcnnyataumio A3C. B pesynerate 8 2017-2018 rr. oTMeva-
1aCb CYLLECTBEHHAS KOPPEKTUPOBKA NPOrpaMM PasinyHbIX
CTPaH B 0611aCTV aTOMHOW 3HEPreTUKM — 3aMETHO pacLuu-
PUIOCh KONMWYECTBO CTPaH, NNAHUPYIOLLMX CHUXATb POfb
aTOMHOW 3HEpreTuky, HO OCTAETCS Y MHOO XENatLLNX Ha-
yaTb Ha CBOEM TEPPUTOPUN UCMO/b30BaHNE aTOMHON 3HEP-
rum (puc. 2.23).

C yyeToM 3TWUX pa3HOHANPaBNEHHbIX TPEeHA0B, MUPOBbLIE
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 - Bo3pacT LeiCTBYHOLLMX B MUPE
3Hepro6/10K0B N0 COCTOSHMIO HA MoHb 2019 T.
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PucyHok 2.23 - PeLLeHus 1o UCnonb30BaHUI0 aTOMHbIX MOLLHOCTEN N0 CTPaHaM MUPA U OLLEHKU N3MEHEHUs MOLLHOCTEN

Y 3akpbiTve A3C 10 0KOHYaHHs 40-NIETHEro cpoKa CyXBbl

Y MocTeneHHbli 0Tkas o A3C (B cTpaHe ecTb AJC, 0TKa3 OT CTPOUTENbCTBA HOBbIX

6/10K0B, Ie/ACTBYHOLLIME 3aKPbIBAKOTCA 6e3 NPOLIeHNs)
 [epecmatp B 2016-2018 T. NPEXHUX NNAHOB U OLEHOK B CTOPOHY
COKpALLLeHWs MCNONb30BaHNS aTOMHOW 3HEPritn
Y MepecmoTp 8 2016-2018 rr. NPEXHNX MNAHOB U OLEHOK B CTOPOHY
YBENWYEHNS UCNONb30BaHUS aTOMHON SHEPTUK

WcToyHuk: NH3N PAH

A

CoKpaLLeH1e eCTBYHOLLMX aTOMHbIX MOLLHOCTEN
I PocT 4eicTByIOLLNX aTOMHbBIX MOLLHOCTEN

I Bgop nep.bix B cTpaHe AJC Mogenenne MoLLHOCTe
B CTpaHax, rae Ha 01.01.2019 r. He 6bino A3C

K 2035 r. npon3BoAcTBO 3NeKTPO3Heprn Ha A3C pas3BUBAIOLLMXCS CTPaH ByeT Bbillie, YeM B PA3BUTHIX.

Yxe K 2035 T, cornacHo NpoBEeAEHHbIM pacyeTtaM, Bbipa-
60TKa anekTpoaHeprin Ha A3C B pa3BMBAOLLMXCH CTpa-
Hax NPEBbLICUT NPOW3BOACTBO aTOMHOW 3HEPTUM B CTpaHax
03CP (puc. 2.24). B cTpaHax 03CP ctabunusauns u CHu-
XeHue MmolHocTeir A3C oTyacTu ByayT KOMNEHCMPOBaHbI
NOBbILLIEHNEM 3PPEKTUBHOCTI paboTbl CTAHUMIA 3a cyeT
MOJepHN3aLMK 060pYNOBAHNS Ha AENCTBYHOLLMX BNOKaX U
ONTUMM3ALNN PEXMMOB PaboTbl B CETU. 3a UCKIIOYEHUEM
CeBepHoil AMepuku 1 EBpONbI, OCTabHble PEruoHbl Ae-
MOHCTPUPYIOT POCT NPOW3BOACTBA aTOMHON SHepruu. Cy-

LLIECTBEHHOE YBENNYEHNE BbIPABOTKM 3NEKTPOSHEPrUN Ha
A3C npeanonaraetcs B pas3BKBAOLLMXCS CTPaHaX A3un u
bnuxHero BocToka.

Mpu 3T0M pa3BuTME BO30BHOBNSEMON SHEPreTUKM CTaBuT
HOBble BbI30Bbl W Meped aTOMHOM 3HepreTukon. PaHblie
paboTa B 6a30BbIX pexuMax bbina ang A3C CTaHAAPTHbIM
YCNOBMEM, T. K. FEHEpPaLIMs Ha MCKOMaeMblX TOMIMBAX Mo-
3B0/I9N1a NMOKPbIBATb BCIO HEPABHOMEPHOCTb Harpysku. Ho
no Mepe yBenn4yeHus MolHocTeid B3 Bce ocTpee BCTaet
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PucyHok 2.24 - pon3BOACTBO 3N1eKTPo3Heprin Ha A3C
Mo permoHam
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PucyHok 2.25 - KpynHenwue cTpaHbl B MUpe Nno BbipaboTke
anekTpoaHeprum Ha A3C B 2018 1.  no cueHapuam B 2040 T.,
o06bembl BbipaboTku B TBT-u (pa3mep Kpyra)
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NcTouHuk puc.2.24 u puc.2.25: UIH3N PAH

Bonpoc MaHespeHHocTy A3C. Camblii 6e30nacHbIi, HO A0-
CTATOYHO 3aTpaTHbIN CMocob peLleHns npobnembl — uc-
NONb30BAHNE BHELLHUX HAKOMUTENel aHepruu. AnbTepHa-
TUBA — M3MEHEHWE HArpy3KN CaMux aHeprobnokos, YTo Ha
NPaKTUKe BO3MOXHO, MPUYEM Pas3nnYHbIMK CNocobamm, HO
CTaBWT A0MNONHNTENbHbIE BONPOCHI B YaCTX H@30MacHOCTY,
[0NTOBEYHOCTM PaboTbl 1 3KOHOMIUYECKON OKYNaeMoCTHy.

lepecMoTp 3HEpPronoaMTUK CTPaH W MNaHOB KOMMaHum
BEET K U3MEHEHMIO NO3ULMIA CPeaN CTPAHOBbLIX NMAEPOB
(puc. 2.25). B yacTHocTw, H0xHas Kopes 1 OpaHuua cyLie-
CTBEHHO COKPALLAoT MUCMOMb30BaHWE aTOMHOW SHEPTUW.
Kutai ctaHoeutcs K 2040 r. nuoepoM no npousBOACTBY
3NeKkTpo3sHeprum Ha A3C.

Hambonblune obbembl npupocTa MoLHocTen A3C

oxupatorcs B Kutae n MHonw.
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PbIHOK XWOKWNX TOMJINB

Cnpoc Ha Xugkue Tonauea

epCneKTMBbl Crpoca Ha XUaKue Tonamea (K KoTopbiM

KpoMe HedTenpoaykToB OTHOCATCS 6MOTONAMBa, TO-

nnusa, nponssenéxubie ns yrnsa (CTL) n npupogHoro
rasa (GTL)) - oguH 13 Hanbonee AMCKYCCMOHHbIX aCTeKToB
ByayLLEro pa3BuTHS MUPOBOM 3HEPreTVKKM. ITOT NoKasaTenb
YpEe3BbIYaHO YyBCTBUTENEH K CLEHAPHbIM YCNOBUAM.

B KoncepBaTusHoM cueHapuu K 2040 1. cnpoc Ha Xuakue
TonNMBa BblpacTeT Ha 11 % no cpasHeHuio ¢ 2018 r. Ha-
NpOTWB, B CLIEHapusX WMHHOBALMOHHOM 1 3Hepronepexon
«MWK CNPOCa» Ha XWOKWE TONNUBA 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 - CueHapHbIii NPOrHO3 cnpoca Ha XuaKue ToNAKUBa No pernoHaMm M1pa, MAH T H. 3.
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B nepcnekTuee oo 2040 r. NpMpoCT MMPOBOrO Cnpoca Ha
XWOKWE TOMJMBA BO BCEX CLEHApPWUAX 0XMOAETCS HA PblH-
Kax cTpaH He-03CP, B nepByto oyepenb - B CTpaHax Appu-
K, banmxrero 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 Mo-
TPeBHOCTM B XMOKMX TOMAMBAX CTaHOBUTCH HEM3BEXHBIM
(puc. 2.27).

CTpaHbl pasBuBatolLeincs Asun BO BCex ClLEeHapusix obe-
CMeyMBaloT OCHOBHOM NPUPOCT CMPOCa Ha XWaKWe Tonnu-
Ba, HO YX€ B VIHHOBALWOHHOM CLIEHApUM HEKOTOpble U3
HWX, BK/loYas Kutal, NpoXoadT «nuK Cnpoca» WU CHUXaKT
K 2040 r. ypoBeHb noTpedbneHns ot 3HayeHui 2018 r. B pe-
3ynorate B KoHCepBaTMBHOM CLIEHapuu poCT cnpoca B pe-
TMOHe COCTaBUT 47 %, a B CLiEHapun 3HEPronepexof BCero
8 %. CToNnb 3HAuMTENbHAs pasHuMLA MeX[y CLEeHapusaMu
0bycnoBneHa, B NEPBYIO 04EPEb, Pa3HbIMU NPEAnoChIKa-
MW O CKOPOCTM TpaHCcdepa TEXHOMOrMIA, HanpaBneHHbIX Ha
noBblleHWe 3Hepro3dHeKTUBHOCTU TPAHCMOPTHOMO CeK-
TOPa, ¥ NPeanoaoXeHNsIMK O NOKanu3aLmuy NpomsBoOaCTBa
3N1eKTPOMO6MIEN HENOCPEACTBEHHO Ha TEPPUTOPUN 3TUX
CTpaH, [ONONHATENBHO CTUMYNUPYEMOI HaNpPaBNEHHOW Ha
[iekapboHN3aLMI0 3HePrononuTIKoi (tabn. 2.3).

B KoHCepBaTMBHOM CLigHapUi NPUPOCT MIUPOBOTO
crnpoca 06ecneynBalT pasBUBalOLLIMECsH SKOHO-
MUKIA, OAHAKO YXE B VIHHOBALMOHHOM CLi@HapUM

3T0T0 HE0CTaTOYHO AN KOMNEHCALUN NafeHWs
noTpeGnenns B pasBuUTbIX CTPaHax, a napameTpbi
JHepronepexofia 1 BOBCE NPUBOMSAT K CHUKEHUIO
MIPOBOTO CNPOCA Ha XUaKKe TOM/NBa.

PucyHok 2.27 - 3MeHeHWe cnpoca Ha XUugKue Tonauea no
KPYNHEeMLLUM CTpaHaM i pernoHam mupa B 2015-2040 rr.
no cLueHapuam

MJIH T H. 3. Espona
1000 - CLLA
AnoHus
500 - m [Ipoume ctpaHbl 03CP
m NHoua
m Kntan
0 - m lpoyas Asus He-03CP
m [poyne ctpaHbl He-03CP
-500 = -
-1000 -

JHepronepexon .

/AHHOBALMOHHbI
KoHcepBaTuBHbIN

NcToyHmk: UH3N PAH

CpoKM NPOXOX/EHIs MUPOM «MiKa CMpPOCa» Ha Xuf-
Kie YrneBofopo/bl Onpeaensiotes TpemMs haktopamu:

¢ cKkopocTtblo HTI, KoTopas Bblpaxaercd Kak B
NOBbILUEHUM 3QOEKTUBHOCTU MOTPebneHus He-
(TenpoayKTos (B NepByio 04epesb, B 4aCTh CHU-
XEHWUS CPEAHMX YAESbHbIX PAaCXOA0B TOMINBA Ha
TpaHCMopTe), TaK U B PacLLMPEHIK UCMONb30Ba-
HWS @nbTEPHATUB HEe TObKO Ha TPAHCMOPTE, HO
B APYriX CEKTOpax NoTPebeHns - B XMMUYECKON
MPOMBILLIEHHOCTY,  FEHepaLuu,  KOMMYyHab-
HO-BbITOBOM CEKTOPE;

¢ CKOpOCTbIO TpaHcdepa no CTpaHaM Haubonee
3(QOEKTUBHBIX NHHOBALIMOHHbIX PELLEHNI;

¢ NPUOPUTETAMM HALIMOHANbHbBIX 3HEPrOMONNTUK,
BK/IOYaq CTPATernyeckuii BbiGOP OTAENbHbIX
CTPaH MeXay HedTAHbIMIA UMK anbTepHATUBHbI-
MU TOMNBAMN.
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Ta6nuua 2.3 - Cnpoc Ha Xuakue TONUBa No CTpaHaM M PermoHaM MUpa, MiH T H. 3.
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CeBepHag 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 830 818 775 722 665 731 622 603
H0xHas u LleHTpanbHas AMepuka 310 323 350 346 331 376 370 329
bpasunus 125 129 136 134 125 140 137 119
Benecyana 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
CrpaHbl CHT 168 184 187 185 184 184 181 169
KasaxcraH 16 15 15 14 13 14 13 10
Poccus 115 131 134 134 132 140 138 128
Pa3Butble cTpaHbl A3umn 367 360 316 292 290 212 248 181
AnoHms 195 179 136 m 126 100 85 52
PasBuBatoLLMecs CTpaHbl A3um 1149 1290 1530 1499 1330 1691 1409 1242
Kurait 569 644 T4 712 609 700 545 477
MHans 212 244 341 317 275 450 367 302
Bnnxuuit Boctok 385 422 41 470 464 530 508 461
Adpuka 190 212 254 251 241 305 292 257
Mup 4268 4331 4817 4462 4150 4729 4212 3725

WcTounuk: UH3W PAH
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MoTpe6bneHne B TPaHCMOPTHOM CEKTOpPE

PAHCMOPTHbIA CeKTop, Ha KoTopblid B 2016 . npuxoam-

nocb 60 % OT MMpOBOTO CNpoca Ha XWOKME TOMAWBA,

K 2040 1. ByoeT no-npexHeMy AOMWHWPOBATb B CEKTO-
parbHOM paspese cnpoca Ha xuakue tonnusa (69-73 % ot
o6Liero o6bemMa B 3aBUCMMOCTY OT CLieHapud). BbipacTeT B
06Llem 0bbeMe cnpoca Ha HedTb 1 40N HEPTEXUMUYECKOrO
cektopa, ¢ 12 % B 2016 1. 10 16-19 % k 2040 . (B 3aBUCMMOCTH
0T CLieHapua), Ho 3[eCh MOHWXalLLIee [aBneHne Ha cnpoc
ByneT 0ka3blBaTbCs Kak NOAUTUYECKUMM OrPaHUYEHUAMM Ha
1CNO/b30BaHWE NNACTUKOB, TaK 1 MEXTOMIMBHOM KOHKYPEH-
L1ei, B NEPBY0 0Yepe/lb CO CTOPOHbI Fa30XMMUYECKIX Npo-
“3BOACTB. B npounx cektopax HedTb NPOUrpbIBAET MEXTO-
MANBHYIO KOHKYPEHUMIO: K 2040 T. CHUXAETCS Kak [0Ns 3TuX
CEeKTOpOB B 06LIeM 0bbeMe cnpoca Ha HedTb 1 HedTenpo-
OYKTbI, TaK 1 06beMbl NOTPE6NEHNS XNOKIAX TOMUB B HUX.

PaclumpeHne noTpebHOCTK B WCMOMb30BaHMM TPaHCMOP-
Ta, NPeLbsBASEMOe B MepBylo 04Yepedb PasBMBatoLLMMUCS
CTpaHaMu Mupa, 06ecneynT pOCT CNpoca Ha SHepruw ang
TPaHCMOPTHOTO CeKTopa (B TEeKYLUMX TEXHOMOrMYecKux
napametpax) Ha 1,5 Mapg T H. 3. Tpi 3TOM POCT 3HEepreTy-
Yeckor 3 HEeKTUBHOCTM TPAHCMOPTHBIX CPEACTB, CTUMYNN-
PYEMbIN BBOJOM HOBbIX TOM/IMBHbIX CTAHOAPTOB M0 BCEMY
MUPY W [OCTUraeMbli 3a CYET MaclUTabHOro BHeapeHus
coBpeMeHHbIx [IBC, KOMNO3UTHbIX MaTEpUanos, LMPPOBbIX
CUCTEM, NPUBELET K COKPALLEHN0 NOTEHLMANBHOIO cnpoca
B KOHCepBaTMBHOM CLeHapuu Ha 600 MNH T H. 3., @ MeXTO-
NANBHASA KOHKYPEHL S, B NEPBYI0 04epe/b C HabupatoLLmmi
nonynsapHocTb anekTpomobunamu®®, obecneynt AOMNOAHM-
TeNbHOE BbITeCHEHWE 270 MJTH T XUIKUX TOMNNB.

B MHHOBALMOHHOM CLIEHapuy, KOTOpbI NOapasyMeBaeT
YCKOPEHHbI TpaHCGhEpP TEXHONOrMin NpOM3BOACTBA 3NEK-
TPUYECKOr0 ¥ rMBPMAHOr0 TPAHCMOpTa M YCKOpeHue npo-
rpecca B cdepe YAeLleBneHus batapei, poCT TOMANBHO
3O dEKTUBHOCTU MO CPaBHEHMIO C KOHCEPBATUBHBIM CLIEHA-

30 lof 3NeKTPOTPaHCNOPTOM B HacTOsLEd paboTe NOHUMAKTCS MONHOCTbIO 3apsxa-

eMble aBTOMOGUAN UNK 3apskaeMble TMBPUAbI, @ Takxe TPAHCNOPT, UCNONb3Y LMl
LN NPUBEAEHNS B BWXEHWE 3NEKTPOMOTOPOB 3HEPTMI0 BOAOPOAHBIX TOMIMBHBIX
queek. lpu 3TOM ruBpuAN3aLms aBToNapka, He NopasyMeBalolias 3apsaky batapeu
0T BHELWHei ceTu (B Cy TOr0, YTO OHaA He OTMEHSET, @ UL CHUKAEeT PacXof HedTe-
NPOAYKTOB WM APYTUX XUAKUX TONUB), PACCMaTPUBAGTCS KAK OfIMH U3 MHCTPYMEH-
TOB NOBbILWEHNS TONUBHOI adhekTusHocTn [BC.

puem obecneynsaeT BbiTeCHeHVeE eLe 300 MAH T H. 3. 3Hep-
TN TPAHCMOPTHOrO CEKTOPA, 8 MEXTOMNAUBHOE Nepeknye-
HWE CHWXAET NoTeHUMaNbHbIEe 06beMbI CNPOCa Ha XWAKKE
TOMMMBA eLle Ha 360 MJH T H. 3., YTO BbIBOAWT COBOKYMHOE
notpebnexne HeTenpOAYKTOB B TPAHCMOPTHOM CEKTOpe
Ha 0TMeTKY Huxe yposHs 2015 T.

B cueHapuu 3HEpronepexod, KOTOpbI MoapasyMeBaeTt
B [OMONMHEHWE K TeXHONorndeckomy nporpeccy WHHoBa-
LIMOHHOr0 clLeHapus bonee xecTkue TpeboBaHMS rocs-
HeprononuTkK B cdepe AekapboHW3aLuK, B TOM yucne
B Pa3BMBALLNXCS CTPaHAX, CNPOC Ha XWUOKMe TONAuBa B
TPAHCMNOPTHOM CEKTOPEe 33 CYeT 3aMeLLEHUs 3KONOrNYHbI-
MW aNbTEPHATUBaMM CHUXAETCS eLLe Ha 295 MNIH T H. 3. Cym-
MapHbINA CNPOC Ha He@TenpoLyKTbl NPy 3TOM COKpaLLaeTcs
noyTi Ha 350 MAH T H. 3. 0T ypoBHeit 2015 T. (puc. 2.28)

PocT 3Hepretnyeckon 3PQPEeKTUBHOCTM TpaHC-
NopTHbIX cpeactB K 2040 r. yxe B KoHcepBsa-
TUBHOM CLieHapu1 06ecrneynBaeT COKpalleHue
Crpoca Ha Xuakue Buabl TOMWBA B TPAHCMOPT-
HOM cekTope Ha 600 MAH T H. 3. N0 CPaBHEHWIO
C TEKYLLMMM TPEHOaMu, YTo COpasMepHO COBpE-

MeHHON aobblye HedTn B Caynosckon Apasun. B
/IHHOBALMOHHOM CLiEHapUK 3TO BIMSIHWE 3HEpro-
3(Q(dEKTUBHOCTY YBENNYMBAETCS B NOTOPA Pasa
- 10 900 MIH T H. 3. A CBEPX 3TOr0 NEPEKNOYEHNE
Ha aNbTepHATMBHbIE TOMIMBA 06ECneunBaeT K
2040 . BbITecHeHue ete o1 300 10 925 MAH T H. 3.
HedTW B 3aBMCUMOCTY OT CLIEHAPWS.

KoHKypeHUmMs anekTpomMobunei ¢ TpaguLMOHHbIM TPaHC-
nopToM, Ucnosbayiowum [IBC, CTaHOBUTCS OOHUM U3 KIIKO-
yeBblx (HaKTOpPoB (OPMMPOBAHMS TOMANBHON KOP3UHbI
CeKTopa [10POXHOW TPaHCNOPTUPOBKM, BO MHOTOM ONpefe-
1199 BCE [aNbHeillee pa3BUTHE MUPOBOrO PbiHKa HEDTU U
HeTenpOAYyKTOB. B MCNONb30BAHWM 31EKTPOMOBUAM KO-
noruyHee [1BC, MMeIOT NyyLLyK AMHAMUKY pa3roHa v nna.-
HOCTb XO/1a, YTO NPUB/IEKAET LLIMPOKOro NOTPebuTeNns K npu-

PA3JIEN 2. MNP HA MEPEMYTHE 17
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PucyHok 2.28 - Mpouecc ¢popMupoBaHua CNPOCca Ha XMAKUE TONNNBA B TPAHCMIOPTHOM CEKTOpe
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B KoHcepBaTMBHOM
BbiMeLLeHIe anbTepHaTUBaMm
B KoHCepBaTUBHOM

2015 2040

WcTounuk: UH3W PAH

0BpeTeHno No0BbHOro BKUaa TpaHcnopTa. Kak npasuio, u
CTOMMOCTb 3apsaa 3NEKTPOSHEPruen 0KasbiBaeTCs 3aMeT-
HO HUXE LieH HedTenpoayKToB. [pK 3TOM aKTUBHO Pa3BiBa-
eTCs CepBUCHAs W 3apsaHas MHPPACTPYKTypa, INeKTPOMO-
B1Nb CTAHOBUTCS ELLUEBbIM U AOCTYMHbIM B 0OCTY>XUBAHUU.
0aHako, 6e3yCN0BHO, BCEro 3T0ro 6bin0 bbl HEAOCTATOYHO,
ecnu bbl 3NEKTPUYECKME TPAHCMOPTHbIE CPEACTBA CTOUM
KpaTHO AOpOXe CBOWX 6eH3nHOBbIX cobpaTbes. K 2019 T
3a CYeT HAKOMJEHHOro Nporpecca B chepe yoeLleBneHns
baTapei u MacLITabHOro CybecuaMpOBaHMS NPUOBPETeHMS
3NEeKTPOTPAHCNOPTa, NPUBEAEHHbIE CPeAHEerofoBble CTo-
“MOCTK BnaaeHna anektpomobunem B CLUA u EBpone yxe
0Kas3blBAKTCA YyTb MEHbLLIE aHANOTMYHOr0 NOKa3aTens ans
astomobuns ¢ [IBC, cTumynupys nepeknoyeqne notpedu-
TeNei Ha 3T0T BUA TpaHCcNopTa. Ho HacTosLLas pesonouns
nponsowna B Kutae. MoaHas nokanu3aumus npon3BoACTBa
3NEeKTPOMOOUNEI BHYTPU CTPaHbl B COYETaHUM C OTMBHOM
019 3NEKTPOTPAHCNOPTa NNaThbl 3a PErnCcTpaLmMio, KoTopas
3a4YaCTyl0 YOBaMBaeT [/ KMUTaUCKOro PEe3naeHTa CTou-
MOCTb NPUOBPETEHNS TPAAMLMOHHOIO aBTO, NPUBEN K TOMY,
YTO CTOMMOCTb BNafieHNs 3NEKTPUYECKMM TPAHCMOPTOM
0Ka3anacb NoYTH BBOE MeHbLLEN, YeM s MaliuH Ha [1BC.

KoHcepBaTuBHblii

VIHHOBALMOHHbI
JHepronepexon

B /IHHOBALMOHHOM
[lononHuTenbHoe BbIMeLLigHIe
anbTepHaTUBaMu
B VIHHOBALMOHHOM
JlononHuTenbHoe BbiMeLLieHe
anbTepHaTMBaMu
B JHepronepexope

[lononHUTENbHOE COKpaLLieHne
33 CYET 3HEProadGEKTUBHOCTM

2040 2040

Knio4yesoi BONPOC K [anbHenllen OWHAMKUKE POCTa uunc-
NIEHHOCTY 3NeKTPOTPAHCNOPTa - HAaCKOMbKO BbICTPO byneT
OOCTUTHYT NapuTeT B CTOMMOCTSIX BNa[ieHNs B pasBuBalo-
LMXCS cTpaHax A3un? NHOMKATUMBHOM 3[eCh SBNseTca WH-
Ong, rae no cocTosHuo Ha 2018 r. oTCyTCTBYET MacLuTab-
HOE N0Kan“30BaHHOE MPOWU3BOACTBO 3/1EKTPOMALLIMH, HO
NPON3BOASATCS 0YEHD [ELLEBble COBCTBEHHbIE aBTOMOOMM
¢ [1BC. Ha ypoBHe clLeHapHOoW npeanocbinki B KoHcepBa-
TMBHOM CLieHapun TpaHchepa TeXHONOrni NpoM3BOACTRA
3NEeKTPOTPAHCNOpTa B NOA0OHbIE CTPaHbl HE MPOUCXOANT,
a UMMNOPTHbIE MaLLWHBI HEe CNOCOBHbLI KOHKYPUPOBATb C e-
LLIEBbIMM NIOKANbHBIMW aHanoramin Ha 6eH3uHe u au3ene B
MaCCOBOM CerMeHTe. B VIHHOBALMOHHOM CLIEHapUW TPaHC-
dep orpaHuyeH, n k 2040 r. Npou3BOACTBO B 3TUX CTPaHax
He ycnesaeT MacCLLUTabupoBaTbCs B AOCTATOYHOM CTEMNEHM
ON9 OCYLLIECTBNEHNS NONHOLEHHOW KOHKYPEHLIMKM C Tpaaun-
LUMOHHBbIMI MaLLMHamMK. TONbKO B CLEHAPUM SHEPTOnepexon
NPONCXONT NMONHOLEHHas BbiCTpas NoOKannusaLms npous-
BOACTBa 3NMEKTPOMObKNen B UHOMM 1 NPOYNX pa3BMBAI0-
Lmxcs ctpaHax Asun (puc. 2.29).
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3anoxenHble B POrHO3E YOeLIeBneHue 1 nokannsauus
TEXHONOMMIA  MPOW3BOACTBA 3NEKTPOMOGUIeH NPUBOAAT
K TOMY, 470 B KOHCEpBAaTMBHOM CLiEHapUM YMCNEHHOCTb
UX MUPOBOrO napka (BKMouas anekTpobychl) mocTuraet
250 MAH LWT. K 2040 1. (12 % 0T MUPOBOr0 aBTOPbIHKA). B VK-
HOBALIMOHHOM CLI@HapuV 1 B 3HEPronepexoe YNCIeHHOCTb
3N1eKTPOMOBHUAEN B 3aBUCUMOCTI OT CLiEHapNs JOCTUraeT K
2040 1. 410-600 MAH w., unu 21-32 % 0T MMPOBOTO aBToONap-
ka (Pasnen 1, puc. 1.2).

BaXHO MOHMMaTb, YTO 9NIEKTPOTPAHCMOPT HE OrpaHnyuBa-
8TCA TONbKO YETbIPEXKONECHBIMU NIErKOBbIMU aBTOMOBUNS-

K HacTosiLLEMY BPEMEHW NpuBedeHHas cpeaHeroao-
Bag CTOMMOCTb BnafieHus anektpomobunem B CLLUA,
EBpone u Kutae yxe HWXe aHanoru4yHoro nokasa-
Tens A1 aBTomobuns ¢ [IBC, uto cTumynupyet nepe-
KNKYeHne notpedbuteneit Ha aToT BMA TpaHcnopTa. B

nepcnekTBe CKOPOCTb PacnpoCTPaHeHUs 3neKTpo-
Mobunen bynet B NepByto 0Yepesb 3aBUCETb OT CKO-
pocTM TpaHchepa TeXHONOruii NPOM3BOACTBA INeK-
TPOTPaAHCMOpPTa ¥ AOCTKEHUS NapuTeTa B CTOMMOCTY
BNafieHs B pPa3BMBAOLLIMXCS CTPaHaxX Asui.

PucyHok 2.29 - CpegHue npuBeaéHHbIE CTOMMOCTY BNIafeHNs aBTOMOBUIAMY HA PasNIUYHbIX BULAX TON/IUBA
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CueHapum:

1 - KoHCepBaTHBHbII
2 - VIHHOBAUMOHHbINA
3 - 3Hepronepexon
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M. Tak, TXas aeKTpUYecKas PeBomioLLAs yXe NponsoLLna
B CETMEHTe [IBYX W TPEXKONECHOr0 IErKOMOTOPHOrO aBTo-
TPaHCnopTa, KOTOPbIA B OTOENbHbIX a3UaTCKUX CTpaHax,
Hanpumep, B Kntae n WNHOMM, 3aHUMAET CyLLECTBEHHYIO
(23 %1 11% COOTBETCTBEHHO) [,O/I0 OT NOTPEBIEHMS SHEPrN
B TPAHCMOPTHOM CEKTOPE. 3AEeChb TPaHCMOPTHbIE CPeACTBa
Ha 3MeKTpoTare yxe 6e3 BCAKUX CyBCUauni CTanu NosHo-
CTbl0 KOHKYPEHTOCMOCO6HbI C TPAAULUOHHBIMU MOMEeAaMm
¥ MOTOLMKNIaMV MO CTOUMOCTM NPUOBPETEHMS.

Ecnv uncno HOBbIX MpoaBaeMblx 3nekTpoMobunei B 2018 T.
ef1Ba [JOCTUIIO OTMETKM B 2 MJIH LUT. N0 MUPY, YTO COCTaB-
N9eT NpuUMepHo 2,5 % oT 0bLiero obbema npoaax aBTo-
MOBWNEN, TO YACNO NPOLABAEMbIX 3/1EKTPOMONENOB 6L
B8 2017 . npeBbIcKI0 0TMETKY B 30 MAH LUT. M cocTaemo 30 %
0T YNCNa HOBbIX NPOAABAEMbIX B MUPE [BYX W TPEXKONec-
HbIX TPAHCMOPTHbIX CPeacTB. KoHeYHo, yaenbHoe 3Hepro-
notpebnexne Kaxnoro oTaenbHoro motoumkna oo 10 pas

MeHblUE CPedHero 3neKTpokapa, OAHAKo, Y4uTblBas WX
OrPOMHYK YMCNEHHOCTb, 0COBEHHO B CTpaHax pa3BiBalo-
Leca A3nun, oHWM 06ecnevnBatoT BeCbMa BECOMYH 1010 B
06uemM obbemMe NoTpebneHns 3NeKTPOIHepruM TpaHcnop-
ToM (puc. 2.30).

POCT KOHKYPEHTOCMOCOBHOCTM 3NeKTPOTPaHCnopTa, W,
Kak CneacTeume, ero 10au B 06LLIEM Napke TPaHCMOPTHbIX
CPenCTB, BAMAET He TOMbKO Ha noTpebnenne Hedrtenpo-
OYKTOB, HO ¥ Ha MepcnekTuBbl NOTPebAeHUs ApYrux anb-
TEePHATMBHbIX BWAOB TOMNMBA. TaK, K MPUMepy, B Nepcnek-
Tuee 00 2040 I. coepXaHHbIMK TEMMNAMKU YBENIMYMBAKITCS MO
MUPY 06beMbl NOTPeBNeHUS ra30MOTOPHOMo TONAMBa - TMT
(B BMOE KOMNPUMUPOBAHHOIO U CXUXEHHOrO rasa), HecMo-
TPS Ha TO, YTO yXE Ha [IJaHHOM 3Tane TeXHONO0rn4yeckoro
Pa3BUTUS OHO MOSHOCTbHIO KOHKYPEHTOCMOCO6HO B 60/1b-
LUIMHCTBE PErMOHOB M1Pa Mo CTOMMOCTY BIaieHNs aBTOMO-
B1Nem ¢ TPaAULMOHHBIMKU HEePTSHbIMK TONANBaMK. OfHa 13

[IBYX 11 TPEXKONECHbIE CPefcTBa Ha anekTpoTare K 2019 . y)Xe NOMHOCTbIO KOHKYPEHTOCMOCOBHbI C TPaANLMOH-
HbIMW MOMEaM 1 MOTOLIMKNIaMM MO CTOMMOCTY NPUOBPETEeHIS U AeLEeBNe Mo CTOUMOCTYU BNafieHns, Npy 9ToM

6onee 30 % HOBbIX MUPOBbLIX NMPOAaX ABYX- N TPEXKOJIECHOIO TPDAHCMNOPTa NMPUXOAUTCA UMEHHO Ha 3NeKTpuye-

CKWUIN CErMEHT.

PucyHok 2.30 - CTpykTypa notpe6nenns anekTpoaHepriv no BuaaM TpaHCNopTa No CLEeHapusMm
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JHepronepexon,

W [IByX ¥ TpEX-KOMECHbIE
TPaHCMOPTHbIE CPeaCcTBa
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OCHOBHbIX MPUYMH - OrPaHUYEHHOCTb MHQPCTPYKTYPbI, 0CO-
6eHHo ATHKC (aBTOrasoHamnofMHUTENbHbIX CTAHLMI), KOTo-
Pble YaCTO 0Ka3blBAKOTCS CYLLECTBEHHO [OPOXE 0BbIYHbIX
A3C, nnu 3apagoK Ang anekTpoMobunen, 0CobeHHo B Tex
CTpaHax, rae CeTb MarucTpanbHbIX ra3onpoBoioB pa3BuTa
CPaBHUTENMbHO CNabo M CTPOMTENbCTBO ra30HANOMHUTENb-
HOII CTaHUMKM TpebyeT NPOKNaaKK 0TBOAa OT ra3onpoBoAa.
(Daktnyecku, byoyuimii 06bemM pbiHKa ANS TakiX TONAMB
OnpeaenseTcs NPenMyLLECTBEHHO YPOBHEM FOCTIONNTUKN U
HaNMYMeM WHCTPYMEHTOB NOAAEPXKU. Te CTPaHbl, KOTOpbIe
rOTOBbI COPUHAHCMPOBATb CO3AaHNE MHDPACTPYKTYPbI AN
ra30MOTOPHOr0 TPAHCMOpTa U 06eCneyYnBaTh MHCTPYMEHTb
NooaepXKn Npon3BoACTBa, CMOTYT 06ECNeYnTb passuTie
[aHHOro Ccektopa. Ho TaM, rie OCHOBHbIM MPUOPUTETOM
SHEpronoauTMKK CTano pasBUTWE 3NEKTPOTPaHCNopTa K
MT He obecneunBaeTcd NOALEPXKA, MEPCneKTUBbl ANs
PACLUMPEHNS NCMONb30BaHUS ra3a OrpaHUYeHbl U KOHLEH-
TPUPYHTCS B OCHOBHOM B KPYMHOTOHHAXHOM CErMeHTe.

3HaUMTEe/bHYI0 PO/b ra300CHOBAHHbIE TOMIMBA MOTYT Cbl-
rpaTb B CErMEHTE MEX[yHapOOHON MOPCKOW TPaHCMopTK-
POBKM K KaboTaxa. KnoyesbiM [paliBepoM 30ecb CTaHeT
pacnpocTpaHeHne 3KONOrMYECKON WHWLMATUBLI Mexnay-
HApOOHON MOPCKOW OpraHu3aliuu 3a npefensl akBaTopui
eBponeickux mMopen 1 3anaaHoro nobepexbs CLUA, 4Tto
CYLLLECTBEHHO MNOBbILIAeT npueiekartensbHocTb CMI B Ka-
yecTBe TON/MMBA AN19 MOPCKMX NEepPeB0O30K 1 obecnedynsaet
BbITECHEHWE A0MNONHNTENbHBIX 06bEMOB HEDTEOCHOBAHHbIX
TonnuB (nopsiaka 164 MAH T H. 9. 0T NokasaTeneil KoHcepsa-
TUBHOrO CLEHapus K cLeHapuio 3xepronepexop, Ha 2040 r).
pn 3TOM B CLEHapuy 3Hepronepexof npeanonaraercy,
yTO B Tpeb0oBaHUg HMLKMaTuBbl MAPTION BKNtOYaKOTCS Orpa-
HuyeHns no sbibpocam CO,. bes aToro CII B KayecTse To-
NAnMBa NS MOPCKOW BYHKEPOBKM C Y4eTOM AOPOrOBU3HbI
nepeobopynoBaHNg CUIOBbIX YCTAHOBOK W MOPTOBOW WH-
GPacTPyKTypbl HE NOMYYNUT NPUHLMNUANBHOMO NPenMyLLe-
CTBa nepef HM3KOCEPHUCTLIM AN3Ee/IbHbIM TOM/IUBOM.

POCT KOHKYPEHTOCMOCOBHOCTN 3N1eKTpoMobunen,
a, Kak CNeacTBMe, - X 07K B 06LLEM aBTONAPKE,

BIVSIET HE TOMbKO Ha noTpebnexne Hedrenpoayk-
TOB, HO W Ha NEepCcneKTUBbl NOTPeBNeHUs ApYriX
TOMAMUBHbIX aNbTePHATUB TPAHCMOPTHOMO CEKTopa.

Image by Marilyn Murphy from Pixabay

CyLLECTBEHHOE BIUSHME Pa3BUTME 3NEKTPOTPaHCNopTa
0KasblBaEeT ¥ Ha npaMble Cy6CTUTYTbl HEQTENPOAYKTOB -
CWUHTETUYECKME TOMNMBA, NPOM3BOANMBIE M3 Ta3a, YIS U
BroMacchl, KOHKYPEHTOCMOCOOHOCTb KOTOPbIX Ha (OHe
HU3KNX MUPOBbIX LEH CHKaeTcs. PaKTuyecky, pacTyLLmi
3NeKTPONapK YaCTWYHO 3aMeLLlaeT noTeHLUManbHble 0bbe-
Mbl UCMOMb30BAHNS CUMHTETUYECKNX TONAKB. [laxe 6UoTo-
NNuBa - Hambonee AeLLEBbIN NPAMON CYBCTUTYT HehTenpo-
OYKTOB - CTAHOBATCH KOHKYPEHTOCMOCOOHBIMU NULLb MpK
LieHe HedTu nopsaka 70-95 aonn./6app. B yCNOBUAX HUSKIX
LieH (13-3a HU3KOro cnpoca Ha HedTb NpK 3aMeLLeHInn He-
OTAHBIX MOTOPHbIX TOMAMB 3NEKTPUYECTBOM) CHUXKAOTCS
W BO3MOXHOCTYM PasBUTMS NPOM3BOACTBA CUHTETUYECKMX
TonnuB. K 2040 . 8 KOHCEPBATUBHOM CLEHAPUN CUHTETUYE-
CKne BuAbl TonnuBa obecneyat Bcero 130 MAH T H. 3. cnpo-
ca Ha xuakue Tonnuea (no cpasHeHnio ¢ 70 MAH T H. 9. B
2016 r.), npuyeM npakTM4ecku Bechb 3TOT 06beM npuaeTcs
Ha Haubonee AelleBble U3 HUX - BuOTONAMBA. B cLieHapun
3Hepronepexon, B ycnoeusx bonee MacltabHoro pacnpo-
CTPaHeHUs 3neKTpoMobunen, CNpoc Ha XUAKWE CUHTETU-
Yeckue Tonnuea u BoBCE cocTaBnT K 2040 1. 105 MAIH T H. 3.
(puc. 2.31).

B uenom k 2040 1. NpoN30MaYT CYLLECTBEHHbIE U3MEHEHNS
B TOMIMBHOW KOP3MHE TPAHCMOPTHOrO CEKTOpa: HedTenpo-
OYKTbI CHU3ST CBOIO 10M110 C 93 % B HacTosLLEE BPEMS 0 85-
73 % B 3aBUCUMOCTM OT cueHapus. [lons 3NeKTpO3HEpPruu
(B TOM yncne, BbipabaTbiBaeMOoit TOMAMBHBIMI 3N1EMEHTaMK)
pocturHet 11 % B KoHcepBaTMBHOM cueHapuu, 21 % B MHHO-
BALIMOHHOM 1 32 % B CLIEHapWUK 3Hepronepexoq, a CUHTe-
TUYECKME X1aKie Tonmea (B OCHOBHOM 6GuoTonNuBa) Tak
n 6ynyT 3aHMMaTb 40K Nopsaka 2-3 % B 0blieM obbeme
noTpeBneHns TONNB B TPAHCNOPTHOM cexkTope (puc. 2.32).
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PucyHok 2.31 - Kapta kntoueBbIX Cyb6CTUTYTOB HETENPOAYKTOB B PasNUUHbIX PETMOHAX MUpa

M 3nekTpuyecteo”
B MpupogHbliii ras '

M Byotonnuea

“BKntoyas TpaHCNOPTHbIE CPEACTBA Ha BOAOPOAHbIX TOMMMBHbIX 371EMEHTAX l

WcTounmk: NH3N PAH

[laxe napameTpbl CLEHapus 3Hepronepexof He NPUBOAAT K MOJHOMY BbITECHEHMIO HeTENPOAYKTOB 13 TpaHC-
MOPTHOrO CeKTopa B nepcnekTiee Ao 2040 T, 6onee Toro, HeGTAHbIE TOMNBA NMPOACXAIOT COXPAHITh B CErMeH-

Te [JOMUHWPYIOLLIEE MONOXEHWE, OHAK0 abcomoTHble 0BbeMbl NMOTPE6IEHUS XUOKMX BUAOB TOMMNBA B TPaHC-
MOPTHOM CeKTope cokpallarotes K 2040 1. BO BCex CLeHapusx, KpoMe KOHCEpPBATHUBHOTO.

PucyHok 2.32 - CTpyKTypa cnpoca Ha 3Hepru B TPAHCMOPTHOM CEKTope Mo BuaaM ToniuBa

2015 2040 2040 2040
KoHcepBaTUBHbIN WNHHOBALMOHHDBIN JHepronepexof
9ol % /1 %
4% ,
\ 3% 1 2%
\ 2%
6%
39,9
82 %
6% /
3%
Il HedbrenpomyKTbl I CvHTeTUYECKME XIaKMe TONAUBA Fas (KNr, CNr) INeKTPo3HEprus

WcTounuk: MH3W PAH

PA3LIEN 2. MNP HA MEPEMYTHE 82



[MPOrHO3 PA3BUTWA SHEPTETUKI MUPA 1 POCCIN 2019

MoTpebneHne HedhTENPOAYKTOB

nepcrnektvee [0 2040 1. 3aMETHO MEHSEeTCS CTPYKTYpa

Ccrpoca Ha HedTenpomyKTbl - Ha 3T0 BAMSET POCT MO-

TpebreHns B TPAHCMOPTHOM CEKTOpPe Mpu OOHOBpe-
MEHHOM CHWXEHWW CMpOCa Ha HUX B HbITOBOM, KOMMEpYe-
CKOM CEKTOpax W 3NEeKTPO3IHEPTeTUKE, @ TakxKe U3MEHEHNS
B XMMWYECKOW NPOMbILLNEHHOCTU. B NMPOrHOSHOM nepuofe
0XMAAETCA POCT CNPOCa Ha MOTOPHbIE TOMAUBA (aBTOGEHSM-
Hbl, IN3€IbHOE U PeaKTUBHOE TOMAMBO), MPK 9TOM UX [0NA
B 06LeM obbeMe cnpoca Ha HeqTenpoayKTbl YBENNUUTCS
Cc 63 % B HacTodLlee BpeMs [0 70-75 % Kk 2040 1. B 3aBUCK-
MOCTW OT cLieHapusi. OHOBPEMEHHO W3-3a CHUXEHUS NaTpe-
BneHns MasyTa B kayecTBe GOTCKOro TOMNBA, a TakxXe Bbl-
BOMA FEHEPUPYHOLLMX MA3YTHbIX MOLLHOCTEN, 0N MPOYNX U
TEMHbIX HETENPOLYKTOB CHU3UTCS B 0BbeMax NoTpebeHus
C 24 % B HacTodLlee Bpems [0 8-12 % k 2040 T.

Bo Bcex CLEHapugx OXWLAETCS CHUXKEHUe Mu-
POBOMO CMPOCA HA TEMHbIE He(TeNPOAYKThI, YTO

notpebyeT COOTBETCTBYIOLLEN aganTauun Hedre-
nepepaboTKu.

PernoHasnbHas KapTuHa B LIeNIOM CUNbHO He n3MeHuTes. Ha
pbiHKe CeBepHO AMEpHKIA, PN 0BLLIEM CHUXEHUM 06bEMOB
cnpoca Ha HedTenpoayKTbl, JOMUHUPYIOLIAM TOMAMBOM
cpean He(TeOCHOBAHHbIX OCTAHETCA BEH3MH, YeMy Crno-
COBCTBYET KaK MCTOPUYECKas NPUBEPXKEHHOCTb aMepuKaH-
LIeB IMEHHO K 3TOMY BiAY MOTOPHOrO TOMNNBA, TaK U OXH-
[laeMoe yBeNnyeHe LIeHOBOro crpeaa Mexay 6eH3NHOM 1
[113€bHbIM TOMMMBOM 13-3a «BbIMbIBAHUS» CPEAHNX ANC-
TUANATOB M3 Nyna nepepataTbiBaeMOro Chipba.

B EBpone 0CHOBHbIM MOTOPHbIM TOMAMBOM OCTAHETCS AM-
3e/bHOE, NPW 3TOM OXWAABTCS CYLLECTBEHHOE CHIKEHWe
Ccrpoca Ha npovune 1 TeMHble HeTenpoayKTbl N3-3a NOYTH
MOHOr0 BbIBOJA Ma3yTHONM reHepaLnn 1 OrpaHUYeHNin Ha
NCNONb30BaHME TSXenblx Tonnue Ang dnota. Kpome Toro,
CHW3UTCA CNpOC 1, COOTBETCTBEHHO, AONS Hed@TexuMuye-
CKOro cbipbg B 06LleM 06beMe noTpebneHns HedTenpo-
OYKTOB.

3HauMTeNbHbIE U3MEHEHWS B YaCTW CTPYKTYPbl NoTpebre-
HUS HeDTAHBIX MOTOPHbIX TOMMUB 0XMAAKTCA B Pa3BUBai0-
LyMXCe cTpaHax Asuin 3a cYeT CTUMYNMPYEMOil [U3en13aLmn
NerkoBOro 1 rpy3oBoro asTonapka. Mpu ycnosum BuicTporo
nepexopa ABYyX 1 TPEXKONECHbIX TPAHCMOPTHbIX CPEACTB C
BEH31HA Ha 3NEKTPOTArY CYLIECTBEHHO U3MEHUTCS COOTHO-
LeHWe [onen 6eH3nHa W OU3enbHOro TOMMMBA B KOP3WHE
noTpe6nsembix HedTaHbIX TONAMB (puc. 2.33).
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PUCYHOK 2.33 - CLieHapHblii NPOrHo3 CTPYKTYPbI CNpoca Ha HedTenpoayKTbl N0 PeruoHaM MuUpa, MAH T H. 3.
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Mpon3BoacTBO HEPTH

eCcMOTPS Ha TO, YTO BO BCEX CLiEHapusx B 0CHOBE 06e-

CrMeYeHus pbiHKa OCTaHETCS TPAANLMOHHAS HEDTb, 1014

HETPaAMLIMOHHON [J0BbIYKM yaBOMTCS N A0CTUTHET 20-22 %
(puc. 2.34).

OcobeHHO 60nbllOe BO3AEUCTBME HA PbIHOK MPOACIKNT
0Ka3blBaTb HedTb HU3KOMPOHMLLAEMbIX KONJIEKTOPOB, YXe
obecneynsLlas 6ypHbIi pocT 0o6blun B CLUA. 370 06ycnas-
NBAETCSA HE TOMbKO CHU3MBLUMMCS B NOCNEAHNE FOAbl An-
anasoHoOM «leH 6e3ybbITOYHOCTU» [0BbIYM N0 NOLOBHBIM
npoekTam A0 35-70 gonn. 2017 r./6app., HO U YHUKANbHOCTbIO
NPOEKTOB N0 pa3paboTke HedTel HU3KOMPOHMLAEMbIX
KONNeKTopoB Kak 613Hec-Moaenu. 3HauntenbHo bonee Ko-
poTkue (1-2 rofa), Yem y TpaANLMOHHbIX MPOEKTOB, CPOKM
OKYMaeMoCTH, NPUBNEKAIOT MHCTUTYLIMOHANBHbIX MHBECTO-
POB, NMOCKO/bKY NO3BONSAKOT 3aXEAXMPOBATb MPOEKTbI OT
LIeHOBbIX PUCKOB Ha BECb Nnepuop pa3paboTku. baHku ae-
MOHCTPWPYIOT BbICOKYI0 FOTOBHOCTb GMHAHCMPOBATD Takne
NPOEeKTbl C HU3KMMK puckamu. Ha aToM GOHE B YCNOBKSX
COXPaHEeHNs HeraTMBHbIX 0XMOAHWA B YaCTK ByayLLmMx nep-

CMEKTWB CMPOCa W LeH Ha HeDTSHbIX PbIHKAX, KaK MHBECTU-
LUMOHHbBIN aKT1B pa3paboTka TpaLuLMOHHOr0 MECTOPOX/E-
HWg CO CpoKOM okynaemocTu B 10-15 neT BbITNSAMT MeHee
NPUBNEKATENbHON.

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

TpaTaM, HO ¥ 3a CYET BbICTPbIX CPOKOB OKynae-
MOCTM, YTO MPUBIEKAET MHBECTOPOB B YCNOBUSX
HaZU4Ug B OTPACAM CEPbE3HbIX AO0NTOCPOYHbIX
PUCKOB, CBA3aHHbIX C MEpCnekTBaMi PasBuTIS
cnpoca.

B nporHosHOM nepuoae COXpaHeHue NogobHON cUTyauum
faxe 663 CYLECTBEHHbIX TEXHOMOMMYECKMX YIYULIEHNN
no3sonmut CLIA nemoHcTprpoBaTth B KOHCEPBATUBHOM CLie-
HapW¥ BbICOKME YPOBHY A06bIYN HEDTY HUSKOMPOHMLLGEMbIX

PucyHok 2.34 - banaHcupoBaHue cnpoca v NpeanoXeHus Ha pbiHKe HedTyh No CLEHapusM
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PucyHok 2.35 - InHamuka no6bluun HedpTu
HW3KONPOHULLAEMbIX KOJIIEKTOPOB B MUPE MO CLeHapuaIM
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NcTounuk: UH3W PAH

KONNEKTOPOB, NPK 3TOM HEKOTOPbIA 3anac Ans LanbHen-
LWei ONTMMN3aLMM NPOLECCOB A06bIYM N CHUXEHNS 3aTpaT
y aMepuKaHCK1X KoMnaHuii coxpaHgetca (puc. 2.35).

MoTeHUMan N0 CHKEHMIO 3aTpaT Npu 006blYe HEPTH HU3-
KONPOHULIGEMbIX KONNEKTOPOB peann3yerca B MHHOBaLM-
OHHOM CLieHapuu, yBenuuneas A0bblyy 3T0ro Buaa Hedu
B CLUA. Mpu aTOM B CUEHApWUK OXnaaeTca pa3paboTka
CO6CTBEHHbIX KOMMepYyeckn adMEKTUBHbIX TEXHONOrwit
006614 HeDTU NNOTHLIX KONNEKTOPOB B Kutae u Poccuw.
B cueHapuu 3Hepronepexona [06bl4a He@TU HWU3KOMPO-
HULLaeMbIX KOJJIEKTOPOB CHUXAeTC MoL BO34enCTBUEM
CYLLECTBEHHOI0 COKPALLEHUs MMPOBOr0 CNpOCca Ha HedTb,
0[HAKO He Tak bbICTPO, KaK, HanpuMep, 106blYa Tpaanun-
OHHOM HedTw.

Taxenbie HedTU 1 NPUPOAHbIE BUTYMbI XapaKTepusyTcs
A0CTATOYHO BbICOKOW CTOMMOCTbO Pa3paboTky M OCTaHYT-
C$l B 3aMblKatoLLIEV YaCTW KpUBOW npeanoxeHus. CornacHo
CLUEHapHbIM pacyeTaM B MPOrHOSHOM Nepuofe MUPOBbIM
LIEHTPOM 1066141 3TOTO BUA CbIpbst 0CTaHETCS KaHana, rae
ero nNpou3BOACTBO byaeT yBenMYMBaTbCS BO BCEX CLiEHa-
PUX, HECMOTPS Ha JOPOrOBM3HY. [TpUYKHE TOMY, KaK 3TO HU
napajioKcanbHo, - pocT f06buM HedTe MNOTHbIX KONMEeK-
TOPOB B coceaHux CLUA. HecmoTps Ha TO, Y4TO COBPEMEH-

Taxenble HedTN WU CBEPXIErkne HepTU HU3KO-
MPOHMLAEMbIX KO/IIEKTOPOB B3aWMHO LOMOJHSAOT
APYr [pyra Ha cTaguu nepepaboTku, UX COBMECT-
HOe WCMOoMb30BaHME MO3BO/SET BOCCTaHOBUTL
CbIpPbEBOM BanaHc no 06bemy CPemHNUX AUCTWII-

NIATOB, YTO MPMBOOMT K MapafoKCcanbHOW CUTya-
LIAN: TKENble HedTy He KOHKYPUPYHT C HedTaMu
HW3KOMNPOHWLLAEMbIX KONIEKTOPOB, @ 0Ka3blBaKIT-
Ca Apyr ong gpyra ToBapamiu - KOMMIMMEHTaMU,
B COBOKYMHOCTW KOHKYPUPYS C TPaAMLIMOHHbBIMU
NPOW3BOANTENAMMN.

HbIi MAPOBOW YPOBEHb PA3BUTUS TEXHONMOMMA NO3BOASET
BOBJiEKaTb B nepepaboTky Cbipbe 1060ro KayecTsa, poct
L006bIYN HETPAAMLMOHHBIX HedTelh BEAET K «BbIMbIBAHMIO»
CPenHUX OUCTUANSTOB U3 GPaKLMOHHOIO COCTaBa HedTen
13 nyna nepepabaTbiBaeMoro Cbipbs. 370 NPUBOAMT K TOMY,
4TO TXENble HEDTN HE KOHKYPUPYIOT C Nerkummu HedTamu
HM3KOMNPOHMLLIAEMbIX KOMIEKTOPOB, @ 0Ka3biBAKTCA ApYr
0N Apyra Ha CTaaun nepepaboTky TOBapaMM-KOMMOHEH-
TaMu. WX cMeLLeHne nepea nocTYNNEHNEM Ha NEPBUYHYIO
MNeperoHKy NosBO/SIET BOCCTAHOBUTL CPEAHME NOKasaTeu
MAOTHOCTYW 1 BA3KOCTY [10 TPAANLIMOHHBIX HEDTEMN.

B KoHCepBaTWBHOM CLIEHapuK MUPOBas [0DblYa TAXKEMbIX
HedTen n butymos K 2040 1. oLeHNBaETCS B 335 MAH TH. 3. B
HHOBALIMOHHOM - 355 MIIH T H. 3., N3-3a 60NbLLIKX 06BHEMOB
006b14n HedTeN NNOTHBIX KONNEKTOPOB, KOTOPbIE CTUMY/IU-
PYIOT CNPOC Ha BA3KWE HEDTU 1N CMELLEHUS CO CBEPXer-
KMu, B 3Hepronepexope - 8 290 MAH T H. 9. (puc. 2.36).

TeXHONOrMYECKINE W 3KOHOMUYECKME U3MEHEHNS, onpese-
NAOLWMe CTPYKTYPY NPOM3BOACTBA HEDTAHOrO Chipbd MO
BI[aM, BO MHOTOM (OPMUPYIOT U reorpaduyeckyio cTpyk-
Typy HedbTeaobbium (puc. 2.37).

[uHamnka [o6blun HedTn B CeBepHO AMepHKe BO MHOTOM
ONpeaenserTcs MHHOBaLMAMU B TEXHONOMMSX paspaboTkiu
HeTPaanLMOHHbIX HedTen. [lobbiua B CLUA yBennymBaeTcs
¢ 565 MnH T 8 2017 1. 10 620-640 MAH T (B 3aBUCUMOCTH OT
cueHapus) K 2020-M rr, a 3ateM cHuxaetcs K 2040 . [0
TeKYLLMX OTMETOK B CLieHapuu JHepronepexon 1 0 YPOBHS
B 600-620 M/H T B VIHHOBALMOHHOM 1 KOHCEPBATUBHOM CLie-
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HapuK, Y10 ONPENENseTCcs ONepexarwLLM CHUXKEHUEM TPpa-
ANLMOHHOW A06buM Ha GOHEe pocTa NPonU3BOACTBA HE(TH
HW3KOMPOHWLLAEMbIX KOJIEKTOPOB. BO BTOPOM K/OYEBOM
nponsBoamMTene pernoHa - KaHage nobblya B CLEHapun
JHepronepexof K 2040 1. 0Ka3bIBAETCS 3HAUNTENIBHO HUXE,
Hexenn B KoHcepsaTusHoM cueHapuu (190 MaH T npoTus
270 MH 71 150 MAH T B 2017 1), 4TO CBA3AHHO CO CHUXEHIUEM
B 3TOM CLiEHapuu cnpoca Ha CpefHue AMCTUANSTbI B pe-
TMOHE, @ KaK CNefCTBUE — CHUXKEHUEM CMPOCa Ha TSXenoe
CbIpbe [/19 CMeLLeHus ¢ nerkon HedTbio CLUA.

[lobbiva B HOxxHOM AMepuke B KOHCEpPBATMBHOM CLeHapuu
BO3pacTeT 40 450 MAIH T K 2025 T. UCK/IKUYNTENIBHO 33 CYEeT
aKTWBHON pa3paboTKu rnyboKOBOAHbBIX MECTOPOXAEHN
bpasunuu, a fanee BbICOKWA MUPOBOW CNPOC Ha HEPTA-
HOE Cbipbe NoTpebyeT BBECTK B 3KCMAyaTaLMK W AOPO-
e NpoeKTbl N0 pa3paboTke TaxXenNbix HedTel B BeHecy-
3Ne, YT0 AOBEET YPOBHM A06bI4M B pervoHe Ao 550 MAH T.
B cueHapun 3Hepronepexoq BEHECY3NbCKWUe MPOeKTbl
TaK ¥ OCTaHYTCS MasoBOCTPEDOBAHHBIMI B NEPCMNEKTUBE
0o 2040 ., n3-3a4ero aobblya B pernore K 2040 1. cocTa-
BuT BCEro 450 mnH T npotue 390 MnH T B 2017 T.

Temnbl cnaga aobblun B EBpoOne B Havane MPOrHO3HOMO
nepuoaa byayT HECKOMbKO CEPXNBATLCS 3@ CYET HayaB-
LUeiCs aKTUBHOCTM B HE(TEHOCHbIX 30Hax CEBEpHOro Mops,
0[HaKO BBOAMMbIX B 3KCM/TyaTalluio 3anacoB He XBaTUT 4N
0b6ecneyeHnss yCTOMYMBLIX YPOBHENM MPOM3BOACTBA [0
2040,

B A31aTCKOM PEr1OHE TakXe 0XMAaeTCs cnaa aobbiun no
Mepe WUCTOLLEHUS MECTOPOX/AEHNN KNHOYEBbIX MPON3BOAM-
Teneit: Manansuu, MHpoHesnu, Kutas v MHaun. 06bemsbl 4o-
Bblun KOHCEepBATMBHOO CLeHapus cocTaBnaoT 307 MAH T,
CueHapws 3Hepronepexoq - 280 M/TH T B CPaBHEHMM C NOYTH
400 MAH T B HacTosLLEe BpeMs. PasHula Mex[y KpaiHuMu
CLEeHapusMi onpeaenseTcs B NepByto 0Yepeb A06biuei B
KuTae, rie H13Kne LieHbl CLeHapus JHepronepexoq He no-
3BONSIOT BBOAMTH B 3KCM/IyaTaUMio COBCTBEHHbIE A0pOrue
MNPOEKTbl Ha TEPPUTOPUM CTPaHbI, 1 KUTANCKUE KOMMaHWN
NPeanoYMTaloT NOCTaBNATb HA BHYTPEHHWI PbIHOK HedTb,
A06bITYH B AAPYrMX PeruoHax. Takxke B 3TOM CLEeHapuu He
BBOAATCS [OPOrOCTOALLME MPOEKTbI MO YBEUYEHUIO HE-
(GTe0TnauM Ha rnyboKOBOAHbLIX NMPOeKTax B Manansum u
NHLoOHe3uN.

PucyHok 2.36 - [lo6biua HeTi No BMAAM, No CLEHapUsM
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NcTouHukm puc.2.36 u puc 2.37: UIH3N PAH
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BAMXHEBOCTOYHBIM PETMOH NPOAOMXKUT 0CTaBaTbCs Kpyn- B 06LLeM 06beMe M1poBOK A06bIYYM BNNOTL A0 2040 T. ocTa-
HenLwM B MMpe No 06beMy Npou3BOANUMON HedTH, ero AoNS HeTca cebie 30 % (tabn. 2.4)

Tabnuua 2.4 - [lo6blya HeTH NO KNOYEBbIM CTPaHaM U PermoHaM, MiH T

2015 2020 2030 2040

Q = 2 2 o * 2

S 2 g & S 2 g

2 2 = o S = &
CesepHas AMepuka 895 999 998 998 898 1013 982 843
KaHana 213 249 260 250 236 303 212 192
Mekcuka 152 130 118 108 92 110 90 89
CLUA 557 620 620 640 570 600 620 562
l0xHas n LieHTpanbHas AMepuka 392 391 459 440 430 552 472 452
bpaswns 120 153 233 221 200 263 257 215
BeHecyana 133 91 109 95 69 115 100 96
EBpona 162 ] 143 131 131 108 105 99
CtpaHbl CHI! 673 723 7 Al 630 686 613 530
KasaxctaH 79 78 120 1o 92 133 95 87
Poccus 534 562 543 524 498 485 457 412
ATP 395 415 358 345 345 307 288 280
Kutai 21 221 166 165 150 126 123 121
NHaung 40 46 45 44 40 i 38 35
Manaiiaus 32 31 26 25 25 24 20 20
VHpnoHesns 39 35 30 29 28 24 20 19
BnwkHuit BocTok 1391 1354 1498 1480 1385 1634 1403 1191
WpaH 177 175 196 179 149 210 196 173
Wpak 192 215 321 247 242 310 261 250
Caynosckas Apasust 560 571 581 568 530 643 580 555
Adpuka 381 409 421 358 331 430 349 330
Nnsng 20 4 52 44 35 66 50 25
AHrona 86 83 73 70 65 60 55 48
Hurepug 103 114 121 124 110 139 140 90
Mup 4289 4432 4618 4468 4149 4730 4212 3725

WcTounuk: UHIW PAH
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MepepaboTtka HedhTH

NI0YeBble TEHAEHUMM B Pa3BUTUM MUPOBOrO Hedrene-

pepabaTbiBaOLLEr0 KOMMIEKCA B 3HAYMTEIbHOW Mepe

3aBNCST OT CLEHapHbIX napameTpoB. B KoHcepeaTtue-
HOM 1 VIHHOBALIMOHHOM CLIEHAPUSIX MMPOBas nepepabaTbiBa-
t0LLs NPOMBILLNEHHOCTb B MPOrHo3HoOM nepuoae ao 2040 r.
B LIeNOM byaeT QyHKLUMOHMPOBATb C COXPAHEHMEM TPEHA0B
npeapbiayLLmx net. NMpupocT MOLLHOCTEN NepBUYHON Nepepa-
BOTKN 0XMAaeTcs B A3MaTCKOM PErvoHe, B NepByto 04Yepelb
3a CyYeT BBOAOB HOBbIX HI3 Ha Tepputopun Kutas u UHouu
LN YOOBNETBOPEHMS PACTYLLEro BHYTPEHHEro cnpoca Ha
COBCTBEHHbIX BbICOKOMapPXMHa/bHbIX (38 CYET CpaBHUTESb-
HO HI3KOW CTOMMOCTY TPYAa U OMepaLoHHbIX 3aTpaT) MOLL-
HOCTSIX. HEeKOTOpbIN POCT NepBUYHOI nepepaboTki OXnaaeT-
Cs B CTpaHax AQpUKK, 30ECh KNKYEBbIM [PaBEPOM TaKXe
OKaXETC POCT BHYTPEHHEro Cnpoca Ha HedTenpoaykTbl.
Mpu 3TOM CTPOWUTb Ha CBOEW TEePPUTOPUN HU3KOKOMMNIEKCHDBIE
3aBOfb! 19 aPPUKAHCKNX CTPaH OKaxeTcs 6onee AeLIeBoi
1 0BOCHOBAHHOW anbTepPHATUBON, YeM OpraHn3aLns MMNopTa
BbICOKOKAYECTBEHHbIX HEQTENPOLYKTOB U3 IPYTHX PEr1OHOB
MUpa. banxe K KOHLLY NPOrHO3HOro nepuofa A0MNOAHUTENb-
HblE MOLLIHOCTM N0 nepepaboTke noTpedytorcs B HIXHOM AMe-
pyKe 1 Ha banxHeM BocToke. B EBpone u CeBepHor AMepuke
13-3a HIU3KON MapXu 06beMbl NepBUYHOI NepepaboTku by-
OYT CHUXATbCS. TakxXe TeHAEHLMS Ha CHUXEHWe NepBUYHOK
nepepaboTki byoeT NpocnexmsaTbea v B ctpaHax CHI.

3HaunTeNnbHO bonee HanpsxXeHHOW bBymeT cuTyauus ang
HedTenepepaboTyMKOB B CNyYae peanusalum napaMmeTpos
cnpoca cleHapus JHepronepexoaa, Koraa pernoHam-npo-
W3BOAMTENSM HedTU NPUAETCS CTONKHYTLCS C XECTOYan-
LLIEV KOHKYPEHLIMEN. 3-3a 3HAUNTENIbHOM YAANEHHOCTY OT
BHELLIHNX PbIHKOB CObITa K/KYEBbIX NEpepabaThiBaOLLINX
npeanpuatnii 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 CHIKEHUS 0BbEMOB NEPBUYHON
nepepaboTKu.

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

3aBogaM AMepukn w EBpombl mpu 3TOM NpuUOeT-
C4 COCPELOTOYNTLCS Ha BBOLE B 3KCMMyaTauuio
rMOPOAECTPYKTYPUBHBIX MPOLIECCOB, @ BOT AQpu-
KaHCKMM 1 A3KaTCKUM MPOWU3BOAMTENAM YOBNNUTH
BHUMaHWE KOHBEPCUOHHbBIM YCTaHOBKAM.

Mpu 3TOM MacLUTAbHbIE U3MEHEHUS KOCHYTCS BTOPUYHBIX
MpOLLECccoB nepepaboTki. PasBuTHe KOYEBbIX TEXHONOM -
YEeCKMX HanpaBeHnit 6yaeT OnNpenensTbest CTPYKTYPHbIMY
U3MEHEHUAMY B CTIPOCE Ha HehTENPOAYKTOBbIE TPYNMbl N0
pervnoxam mupa (puc. 2.33).

[ins CeepHoi AMEPUKM 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 MEepBMY-
HOW NeperoHKn HedTein. HECMOTPS Ha TO, YTO CMELLEHNEM
PA3HOCOCTaBHbIX YINEBOAOPO/HbIX CMECEN BO3MOXHO [10-
BUTbCS GU3MYECKMX NapaMeTpoB, CONOCTaBUMbIX C Tpaau-
UMOHHbIMK HedTIMK, NOA KOTOPble afanTMpOBaHa aMepu-
KaHCcKas nepepaboTka, ux GPaKLMOHHbIA COCTaB BO3MOXHO
W3MEHWUTb TOMbKO B XOLEe [AECTPYKTUBHOW nepepaboTku.
YunTbIBag POCT CNPOCA HA CPeLHNEe AUCTUNNATLI (KepOCHH
W Ou3enbHoe TOMMBO), Kak B camoil CeBepHoi AMEepuKe,
Tak W Ha OCHOBHbIX 41 MPOW3BOAUTENEN PErMOHA PbIHKAX
cobiTa (EBpona u l0xHaa Amepuka), npu TpaanLMOHHOM
dokyce HedTenepepaboTKi B PETNOHE HA MaKCUMU3aLMIO
NpoM3BOACTBA ABTOMOBMIbHOrO 6eH3uHa, oTpacau npef-
CTOMT KpynHoMacLiTabHas afantaumus K MeHsioLwuMes ye-
N0BKAM. B nepByto 04epeb 70 ByNeT NPOUCXOaNTb 3@ CYET
aKTWBHOrO PaCLLUMPEHNS MOLLHOCTEN FMaPOAECTPYKTUBHbIX
NpoLeccoB  (rMAPOKPEKMUHT, TUAPOKOHBEPCUN  TIXENbIX
0CTaTKOB).
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B ctpaHax HOxHoi 1 LieHTpanbHoM AMEpWKKW OCHOBHOW
3apavert ang nepepaboTkn C TOUKM 3PEHUS OpraHM3aLuu
BTOPWYHbIX NPOLECCOB NPK PaCcTyLLMX 06beMax NepBUYHON
nepepaboTKn CTaHeT CTPOUTENbCTBO MOLLHOCTEN rMAPOO-
bnaropaxmuBatoLLmMx U JECTPYKTUBHBIX NMPOLECCOB AN19 ne-
pepaboTKi COBCTBEHHbIX PECYPCOB CPEAHNX BbICOKOCEp-
HUCTbIX HedTeil (puc. 2.38).

B EBpONenckoM pernoHe CTPYKTYpa BTOPUYHbIX MOLLIHOCTEN
nepepabaTbiBalOLLE NPOMbILINEHHOCTM He [0MXHa MOA-
BEPrHYTbCA 3HAYMTENbHbIM U3MEHEHMSM. BbICOKYH [0NMH0
B CTPYKTYpE BTOPUYHbIX MOLLIHOCTEA NPOA0MKAT 3aHUMaTh
rMOPONPOLECCH AN MAKCUMNU3aLMK BbiNyCKa AWM3ENbHOMO
TONAMBA W MOBbILUEHUS 3KONOTMYHOCTU HedTENPOOYKTOB
npy 06LLEM CHUXEHWUM abCOMOTHbIX 06BHEMOB Kak nep-
BMYHbIX, TaK 1 BTOPUYHbIX MOLLHOCTEN, B MEPBYH 0Yepelb
npeaHa3HaYeHHbIX NS NPOW3BOACTBA BbICOKOOKTAHOBbIX
KOMMOHEHT 6EeH31HOB.

BAVXHWMIA BOCTOK B NPOrHO3HOM Nepuofie Bo BCex CLieHaph-
aX 0XWAeT pacluMpeHie cnpoca Ha HedTenpoayKTbl Npu
napannenbHoM YXecToueHur TpeBoBaHUA K UX KayecTBy.
B cBA3M C 3TMM B NepByl0 0Yepedb OXKUAAeTCS pasBuTHe

KOHBEPCMOHHBIX NPOLECCOB: TMAPOOYUCTKM U CUHTE33 Bbl-
COKOOKTAHOBbIX KOMMOHEHTOB TOMNNB. AKTyanbHbIM ByneT
W pacLUMPEHUEe MOLLHOCTE KaTanuTM4eckoro KpekuHra
W NPOLECCOB KOKCOBaHWS, OCOBEHHO BBMAY PacTyLIero
Cnpoca Ha Cbipbe ANg HeTerasoxmMMum B permoHe.

AHanornyHa cutyauus u B AbpukaHckux ctpaHax. OgHako,
6onee nerkoe, 4em Ha banxHeM BOCTOKe, Cbipbe NO3BONMUT
ChOKYCHUPOBATbCA HA FMAPOOYNCTKE 1 OKTAHOMOBbILLIAK-
LLIX YCTaHOBKAX, B TO BPEMA Kak bornee 1oporue AecTpyk-
TUBHbIE npoLecchl 6yayT PasBUBATLCA CPABHUTENbHO He-
BbICOKMMM TEMMAM.

Bcnen 3a pacluMpeHueM cnpoca PervoHanbHOro pbiHKa
cTpaH ATP akTuBHO bymeT pa3BuBaThcd M HedTenepepa-
baTbIBAOWMIA CermMeHT. CTOUT 0XnUaaTb pa3BUTUS MO BCEM
TEXHONOrMYECKNM HANPaBNEHUAM BTOPUYHbIX MPOLECCOB,
0[lHaKo (GOKYCOM CTaHyT AECTPYKTUBHbIE npouecchl. Mpu
3TOM pacTyllyne NoTpebHOCTN B OCHOBHOM HedTexumuye-
CKOM CbIpbe PEeruoHa - HadTe - byayT NpUBOANTL K TOMY,
YTO BbIMYCK MPSAMOrOHHOTO MPOMYKTa CTaHEeT MpUBNeKa-
Te/NbHEe BbICOKOTEXHONOMMYHOM0 BEH3MHA.

PucyHok 2.38 - MpuopuTeThl pa3BUTUS TEXHONOMMIA NEPepPaboTKN U AOMUHUPYIOLLEE Cbipbe
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XuMug yrnesoaoposoB

MMWYECKNA CeKTop B NOCNedHWe rodbl CTan OfHUM W3

CaMbIX BbICTPOPACTYLLMX CEKTOPOB CNPOCA Ha XWAKME

TONNMBA, K 2017 1. 0H NOTpebnan nopaaka 535 MAH T xua-
KMX YrNeBoAopoaos, a K 2040 r. cocTaBut 835-875 M/H T H. 3.
TeM He MeHee, OLIMBOYHO NpeanonaraTh, YT0 BECh 3TOT NPYU-
POCT cnpoca ByaeTt NoKPbIBATbCS UCKNYUTENBHO TONIMBA-
MW, NPOWU3BOANMBIMM M3 HedTW. 3TaH U HadTa, KOTOpbIE B
HacToALLIEe BPEMS JOMUHUPYIOT B ChIPbEBON KOP3WHE C CO-
BokynHoi foneit 8 80 % (puc. 2.39), a Takxe nponaH, ByTaH
W [axe rasoiifib, KOTOPble MOryT BbITb Kak NPoayKLMen He-
(GTenepepaboTku, Tak 1 NPonU3BOaNTLCS Ha T3 npu ouncTke
XXWUPHOrO rasa, UNu [1axe Ha NpoMbICNE NpK ero NoAroToBKe
K TPAHCMOPTUPOBKE. Mpn 3TOM BaXHO, YTO KOHEYHbIV NPOAYKT
- 3TUNEH, He Pa3nMyaeTcs No CBOWM TOBAPHbLIM XapaKTepu-
CTMKaM BHE 3aBMCWUMOCTW OT TOrO, NOMYYEHO NI CbIpbe AN
ero Npou3BOACTRA M3 HEdTN UK W3 rasa, YTo eNaeT BeCbMa
YCNOBHbIM TPAAMLNOHHO NPUHATOE PA3fEeNeHne 0Tpacm Xu-
MWW YrNEeBOAOPOAOB Ha HedTe- 1 rasoXMMMIQ.

Image by David Mark from Pixabay

PucyHok 2.39 - CTpyKTypa CbipbeBOil KOP3UHbI MUPOBOTO
npou3BoacTea atuneHa B 2017 .
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WcTounuk: The Kaiteki Company Sustainability Report 7th March 2017

[lns nepcnekTB pasBUTUS MUPOBbLIX PbIHKOB XWMAKOr0 1
ras006pasHOro TOMAMBA OKA3bIBABTCH BaXHbIM MMEHHO
peLLleHe BoNpoca: YTo Xe byneT BbICTYNaTb MCXOAHbIM Cbl-
pPbeM 1% Npou3BoAcTBa CYT, aTaHa  HadThl - HePTb UK
NPUPOAHBIA ra3? C TeXHUKO-3KOHOMUYECKOM TOYKM 3pEeHNs
aTaH SBISETCA NPEAnoYTUTE/bHBIM ChipbEM NMPON3BOACTBA
3TWUNeHa, YT0 06YCNOBNEHO BbICOKUM BbIXOAOM LIENEeBOro
NpofyKTa 1 60nee HU3KNMU LieHaMK Ha Cbipbe. ITaH BbICTY-
naeT B KayecTBe N0HOYHOrO NPoAyKTa ra30BOi NPOMbILL-
NIEHHOCTM W, B TEOPUM, MOXET CYMTATLCS CbIPbEM C OTpULA-
TENbHON CEBECTOMMOCTbIO, NOCKO/bKY Er0 CoAepXaHue B
TOBapPHOM rase CTPOro pernaMeHTUpyeTcs v 1e3TaHu3alLms
9BNSeTCa 0693aTeNbHbIM NPOLECCOM. [pu 3TOM CTOUT OT-
METUTb, YTO TPAHCMOPT 3TaHa Ha 3HAYNTESNbHbIE PACCTOs-
HWS He MPeaCTaBASETCS 3KOHOMUYECKM LIeNecoobpasHbiM
13-33 TEXHONOMNYECKWUX OrpaHMYeHUA U OTHOCMTENbHO
Mafiblx 06bEMOB ero NPoM3BOACTBA. TakuM 06pasoM, 3TaH
0Ka3bIBAETCH «3anepT» Ha PernoHasbHbIX PbiHKAX Npous-
BOAWTENEN rasa, YTo v SBNSETCS OCHOBHbIM HapbepoM AN
ero npuMeHeHus 3a NPefenaMm 3T1X PbIHKOB, OrpaHNYnBa-
eT 06beMbl MPOBON TOPrOBAM UM W, KaK CNeacTBue, LMpo-
KO pacnpOoCTPaHEHHYI0 3TAHOBYK XUMUIO. AHanornyHa no-
rMKa 1 A8 CTpaH, UCMOoNb3YIoLWMX B Ka4eCTBe KYeBOro
Cbipbs AN HepTexumumn CYT.
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HadbTa npu 3T0M MMEET 3HaUYMTeNbHbIE NPEeNMyLLecTBa ne-
pef aTaHoM 1 CYT MIMEeHHO B Ka4ecTBe TOBapa A1 MEXCTpa-
HOBOW TOPrOBAW, YTO 06YCNABNMBAET NIETKOCTb YC/IOBUN €6
TPaHCMOPTUPOBKK (MM BOSMOXHOCTb MPOW3BOACTBA Ha
MECTe 13 CbIPOil HedTv), a TakXXe LUMPOKMIA CNeKTp nonyya-
eMbIX LEHHbIX MOBOYHbIX NPOAYKTOB, B TOM YKCAE NPOMUEH
1 byTunex. Tak, Hanpumep, Kutait, 3a c4eT KpynHoMacLuTab-
HOr0 MCMOMb30BAHNS XMAKOTO CbiPbst CMOT BbIATU B MUPO-
BblE IMAEPbI N0 NPOM3BO/ACTBY NPONKUNEHA.

YunTbIBas 9T 0COBEHHOCTY 3TAHa W HA(TbI B KAYECTBE Cbl-
pbsi NS XMMUK, B MPOTHO3HOM NEpUO/ie COCTaB ChiPbEBOIA
KOP3WHbI N0 OTAEMbHbIM PernoHam Mupa byaeT no-npexHe-
My OnpenensTbcs B NepBylo 04Yepefb AOCTYMHOCTbHO CBO-

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

[lo HepaBHero BpeMeHn cuTyaums B CLUA 6bina BO MHOTOM
YHWKanbHa. KpynHenwuit 8 MUpe NPOU3BOANTENb HEDTEXU-
MUYECKOI NpoayKuuu Ba3upoBan CBOe NPOW3BOACTBO Ha
3TaHe, Npu 3TOM UMes eULNT COBCTBEHHOIO NPUPOAHOr0
rasa. OrpoMHbIi CNPOC Ha aBTOMOBM/bHBIN BEH3UH Ha BHY-
TPEHHEM DbIHKE [10 CWX NOP OrpaHu4YnBaeT BbiNycK HadTbl
HedTenepepabaTbiBaOLLUMA NPEANPUATUASIMU, NPU 3TOM
WMNOPT rasa M3 coceaHel KaHambl n KpynHble MOLLHOCTH
LECTPYKTMBHbIX NPOLECCOB Ha MeCTHbIX HIM3 nossonswT
NOKpbIBaTb 3TOT AedUUMT. Hayano «CnaHLEeBoi peBosio-
> B CLLIA 1 BbICTPbIA POCT A0DbIYM XUPHOIO CNAHLEBOr0

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

Cq NOCTYMNMHOCTbtO CBO6OAHbIX 06bEMOB 06bIBAEMOTO HenocpeacTBeHHO BHYTPW CTPaHbl XMPHOMO NPUPOAHOro
[a3a, KOTOpble MOryT bbITb MyLLeHbl Ha MPON3BOACTBO 3TaHa.

PucyHok 2.40 - CbipbeBble KOP3MHbI OCHOBHBIX NpoKU3BoLuUTeNen atuneHa B 2040 T.

B 37, HadTa 1 CYT

B 3ran, HadTa v npoyee

WcTouHuk: NH3N PAH

B StaHn CYr B Hadra

B Hadra v npoyee

31aH 1 HadTa
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rasa NpuBENM K CHKEHMIO LieH aTaHa 1 LLUDNY, cTumynmupys
aMepuKaHCKMX WHBECTOPOB K Pa3BUTUID ra30XMMUYECKO-
r0 CeKTOpa Ha COBCTBEHHOW TepPUTOPUN BBNINU3K ra30BbIX
NpOMbICN0B. COXpaHeHue 3ToN TEHOEHUMM OXMAABTCS W Ha
nepcnekTMBY, yYUTbIBAS 3HaYUTENbHbIE MPOrHO3HbIE 06be-
Mbl 00ObIYN XUPHbIX Fa30B.

EBpona npogomxnt 6asnpoBaTb CBOE HEDTEXMMUYECKOE
NPOM3BOACTBO Ha NPUBO3HON (B NEPBYI0 04epesb - C banx-
Hero BocToka u u3 ctpad CHI) HadTe. CaMu 06beMbl Xu-
MWYECKNX MOLLIHOCTEN B PernoHe B NPOrHO3HOM Nepuofe
ByayT CHUXATbCS - CKaXeTcs KOHKYPEHTHOe [aBneHue
nponseoauTenel 6a3oBbix MOHOMEPOB M3 CLUA n banxHe-
ro Boctoka. CobCTBEHHOE €BPONeckoe NpOM3BOACTBO Ha
MMMOPTHOM CbIpPbe B YCOBUSX LEN0ro psaa 3K0N0rmyecknx
OFPaAHNYEHU HA XMMUYECKME KOMBWHATbI 0Ka3blBAETCS
MeHee 3KOHOMUYECKM 3O DEKTUBHBIM.

Ha bnuxHem BocToke ¢ 1990-x rr. razoxumus nepexmusana
nepuoa bypHOro pocTa, CTUMYANPYEMOro N3bbITKOM MecT-
HOrO Cbipbs. [porpamMmbl rasudrkaLum KOMMYHaNbHO-bbl-
TOBOrO CEKTOpa M MPOMbILLINEHHOCTU PEruoHa, HavyasLm-
ecq B 2000-e T, OTTAHYNM CYLLECTBEHHble 06beMbI rasa

CODCTBEHHOIO NMPOM3BOACTBA W3 XWMWYECKOro KOMMeK-
Ca, B CBA3M C YeM, aMBULIMO3HbIE MNaHbl CTPaH PErnoHa
Mo Pa3BUTUK XMMWYECKOWA OTPaCciM C NPUPOAHbIM ra3oMm
B KAYeCTBE K/IYEBOr0 ChipbS 0Ka3annchb noj BOMPOCOM.
B nepcnektuee 0o 2040 r., yuuTbIBAS 3HaUYUTENIbHbIE NAa-
Hbl N0 CTPOMTENbCTBY MOLLHOCTE! NepBMYHON nepepaboT-
K HedTK, KOTOPble CMOryT NPOM3BOAMTL B A0CTATOYHbIX
obbeMax HadTy, Ang 6ONbLIMHCTBA CTPaH pervnoHa byaet
XapaKTepHa NOCTeneHHas NepecpueHTauUmns XMMMYeckoro
KOMMNAEKCa C ra3oBoro Ha HeQTSHOE Chipbe.

Kutait yXe ceryac BNSeTcs OAHUM U3 MUPOBbLIX NAEPOB
XUMUYECKON NPOMBbILLNEHHOCTH, a K 2040 1., KaK 0XuaaeT-
C$l, BO BCEX CLIEHAPKAX, 3aiiMET AMAMPYIOLLME NO3ULNN MO
06beMy MowHocTei, 06orHaB CLUA. OrpaHu4eHHble pecyp-
Cbl COBCTBEHHOrO ra3a Npefonpeaenn CbipbeByto CTPYK-
TYpY HeTEXMMUM B CTPaHE C NpeobnagaHneM UMNOpTHOM
HadTbl M NPOAYKTOB rasudukaLnm yrns. B nporHo3HoM ne-
puofie oXuaaertcs, Uto Kutai npopomxuT ameepcuduum-
POBATH CbIPbEBYH KOP3MHY XMMUYECKOr0 KOMI/eKca, 0cTa-
BasiCb MMPOBbIM IMAEPOM M0 06LLEMY 06BEMY XUMUYECKMX
NpPON3BOACTB.

Image by Elliott Day from Pixabay



Il

POrHO3 PA3BUTISA SHEPTETKIW MIPA 1 POCCIN 2013

MeXayHapoaHasg TOprosns

epPCNeKTBbl MeXIyHapO4HO TOProBAN Ha HEQTIHOM

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

BaTWBHOM CLIEHAPWX B HEW HE OXMIAETCS PEBOMOLIMOH-
HbIX N3MEeHEeHWN, BNNOTb [0 2040 . CLLA octaHyTCs HETTO-UM-
nopTepoM HeqTi, HECMOTPS Ha POCT CNaHLEBOi A06biMKM 1
COKpaLLeHe abcontoTHbIX 06bEMOB crpoca Ha HedTenpo-
OYKTbI. pK 3TOM 3HaYUTENBHOE CHIKEHME UMMOPTA B CTPaHy
- €395 00 280 MAH T - ByneT obecneyeHo nNo bonbLUen YacTh
3a CYET BbIMELLIEHMS 13 MyNa NOCTaBLUMKOB CTpaH Adpukm n
BanxHero Boctoka. IMnopT B CTpaHy byaeT npenctaBneH B
OCHOBHOM TSKeNbIMU HedTamn KaHapb! (ceryac Ha ux [onio
npuxoantes 43 % ot umnopta B CLUA, a k 2040 r. aToT no-
KasaTenb BbIPAcTeT 10 62 %) Npu NPaKTUYECKU HEUSMEHHbIX

PucyHok 2.41 - 3kcnopt (nonoxutenbHble 3HaueHus) u umnoprt (ot

abcontTHbIX 0bbeMax NocTaBok 13 KaHaab! B CLLA. B uenom
CeBepHas AMepwka yxe B nepson nonosuHe 2020-x rr. npe-
BPaTUTCS B HETTO-3KCMOPTEPA HE(DTM 3a CUET PocTa KaHaf-
CKOro 3kcnopta B CTpaHbl ATP 1 akcnopra u3 CLUA nerkoi
HeqT B €BPONENACKME CTPaHbl. 13-3a COKpaLLeHns cnpoca
Ha HedTenpoayKTbl 1 pocTa COBCTBEHHOM A06bIYK, B UHHO-
BaLMOHHOM cLieHapuu CLLA eLlie CuibHEee CHUXaKT MNOopT,
[0BO[S ero [0 oTMeTkn B 100 MAH T, @ NapaMeTpbl ClLeHapus
JHepronepexof v BOBCE NPUBOAAT K COKPALLIEHMIO HETTO-WUM-
nopra B CLUA noutu po Hyns k 2040 1., @ HEMCNONb30BaHHbIE
136bITOYHbIE 06bEMbI HedTein Mekcuki 1 KaHaab! HanpaBng-
H0TCS NPenMyLLIECTBEHHO B Asuio (puc. 2.41).

puLaTeNbHble 3HaYeHus) He(TIHOrO ChbipPbs MO KKYEBbIM

CTpaHaM K peruoHaMm Mupa c HanpasjeHNAMIN NOCTaBOK, MO CLEHapuUaM, M/IH T H. 3.
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[epCneKTBbI MeXAyHapOaHOM TOPTOBMN Ha He-
(QTIHOM PbIHKE 0YeHb YYBCTBUTE/bHbI K CLEHap-
HbIM MPELNOChINKaM. HapacTutb 3KCMOPT Chipoi
He@Tn B KoHCcepBaTMBHOM 1 VIHHOBALMOHHOM
cueHapusx kK 2040 r. ymactcsd TOMbKO CTpaHam

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

HapactuTb 3KcnopT chipoit HedTh B KOHCEPBATUBHOM U WH-
HOBALIMOHHOM cueHapuax K 2040 T. ynacTcs To/IbKO CTpaHaM
BrxHero Boctoka, NpeuMyLLECTBEHHO 3@ CYET NOCTaBOK
Ha PbIHKM Pa3BMBAILLMXCS CTPaH A3WW, OAHAKO, B CLEHa-
pUn 3Hepronepexos v OHW 6yayT BbIHYXXAEHbI CYLLIECTBEHHO
COKpPaTUTb 06BEMbI SKCMOPTUPYEMOTrO Chipbst MO CPaBHe-
HWIO C TEKYLLMMU 06bEMaMN.

CtpaHbl CHI, no Mepe ucyepnaHug TekyLlei pPecypcHoM
6a3bl, CTONKHYTCS C HEN36EXHOCTHI0 Nepexo/ia Ha TPYAHO-
N3BNIEKaeMble, J0POrocTOaLLIME 3anachl W, Kak CneacTeue,
CO CHWKEHUEM KOHKYPEHTOCMOCOBHOCTM No 3aTpaTaM Ha
MMPOBOM PbIHKE, YTO B COBOKYMHOCTM CO CHUXKEHMEM MO-
TpebHOCTYU B MMNOpTe B 06enx AMepukax 1 EBpone npuse-
[6T K XEecTkol 6opbbe 3a a3natckoro notpebutens yxe B
KOHCEPBATMBHOM CLIEHAPUN.

Elle 0fIHO HEMANOBaXHOE M3MEHeHUE - CHUXEHWe abco-
NIOTHO BO BCEX CLEHapuax 06beMOB BbiBO3a HE)TAHOro
CbIpbsl C aPUKAHCKOr0 KOHTUHEHTA M3-3a CYLLIECTBEHHOIO
poOCTa COBCTBEHHOM NOTPEBHOCTY CTPAH PErVOHa B NPOAYK-
Tax NepepaboTky 1 aKTMBHOTO CTPOMTENbCTBA HM3KOKOM-
nnekcHbIx HM3, cnocobHbIX NPON3BOAMTL HU3KOKAYECTBEH-
HOe TOMNWBO, HEBOCTPEOOBAHHOE BONbLUE HUTAE B MUPE.
Mpu 3TOM BMOMIHE BO3MOXHO CTAHOB/EHME appUKAHCKOrQ
KOHTMHEHTA Kak HOBOr0 sKcnopTepa HehTenpoayKToB - eB-
POMeNcKUe 1 aMepuKaHCKne KOMMaHWW B Cayyae ctabunm-
3alMn NONUTMYECKON 1 BOBHHOM 0BCTAHOBKM B pPAfe CTPaH
PeruoHa BnofHe MOryT NepeHecTy TyAa CBOM 3aBOfbl, CTa-
HOBSILLIMECS Ceivac YObITOYHbIMI 113-3a BbICOKMX 3KONOMK-
YeCcKnx TpeboBaHui.

-

Image by Pexels from Pixabay
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EBpona BO BCex cleHapuax ByaeT CHUXaTb 00beMbl UM-
nopta ¢ 500 MaH T B 2017 1. 0o 220-340 MaH Tk 2040 T, B
3aBWCUMOCTH OT CLIEHapKS, PY 3TOM CTPYKTYpa NMoCTaBoK
OCTaHeTCcs [MBEPCUPULIMPOBAHHON MO PErMoHaM Mnpowuc-
X0XAeHus. Ha pbiHKe pernoHa 6yaoyT npeactaBneHbl no-
CTaBLMKN u3 CeBepHon AMepukn, ctpaH CHI, BanxHero
BocToka, Appuku 1 HXHOI AMepuki.

PocT notpebHOCTH B MMNOPTE HEDTH, N0 CPaBHEHWIO C Te-
KYLLLMMI OTMETKaMK, CneayeT 0XnaaTb TONbKO B a31aTCKOM
perunoHe, Npuyem B cTpaHax passusaioLieica Asum (kpome
KuTag). IMeHHo 3a 9T1 pbIHKI Pa3BEepHETCS 0CTPas KOHKY-
PeHTHas bopbba, B KOTOPOW Hanbonee CunbHble NO3ULMN
ByaoyT MMEeTb Te MOCTaBLLMKKM, KOTOPbIE YXe ceivac obe-
cneunnn cebs nNOCTaBOYHOM WHPPACTPYKTYPOIt U NOCTPO-
WA OOArOCPOYHbIE SKOHOMUYECKME B3aUMOOTHOLLEHNS C

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

B nporHo3HoM mepuofe BO BCEX CueHapusx ATP cTtaHer
CaMbIM MMMOPTO3aBUCUMbIM DErMOHOM, A0S HETTO-WUM-
nopTa HePTAHOro Chipbs B COBOKYNHOM 06beMe noTpebne-
Hus gocturHet 80-85 % B 3aBUCKUMOCTYM OT cLeHapus. [1ng
BONbLUMHCTBA CTPaH PErnoHa JaXe CHUXEHWE chpoca B
CLeHapuu JHepronepexos He CMOXEeT KOMMNEeHCMPOoBaTh 60-
nee 6bICTPble TEMMbI NafaeHNs 006bl4M 13-38 HEKOHKYPEH-
TOCNOCOBHOCT COBCTBEHHbIX NPOM3BOAMTENEN PEerumoHa
C 6AMXKHEBOCTOYHbIMM MOCTABLLUMKAMK W HEPTEIKCnopTe-
pamu ctpaH CHI npu HU3KUX LieHaX Ha HedTb. [1Be KIko-
YeBble SKOHOMMKM PErvoHa Mpu 3TOM MPaKTUYecKu nos-
HOCTbIO ByayT 3aBMCETb OT MMMOPTHbIX NOCTaBOK - Kutai
Ha 75-82 %, NHaua Ha 88-91% (tabn. 2.5).

Tabnuua 2.5 - [long HeTTo-uMnopta B 061eM 06beMe NoTPe6IeHUs NO CLeHapUaM Ans KNYeBbIX CTPaH U

PEr1oHoB - UMNOPTEPOB

2015 2030 2040
= = g 3 3 g
& s & @ £ &
= o (@ = o (@R
5 = 2 3 5 2
=% @ o =% @ o
8 = s 3 = g
3 E: & 3 z &
CeBepHasg AMepuka 2% 0% 0% 0% 0% 0% 0%
CLLUA 33 % 20% 1% 14 % 15 % 5% 2%
EBpona 76 % 13 % 14 % 70 % 76 % 13% 70 %
CrpaHbl ATP 13% 81% 81% 79 % 84 % 83 % 80 %
Kutait 61% 7% 7% 5% 82 % 7% 5%
NHamg 90 % 87 % 86 % 86 % 9N% 90 % 88 %

WcTounuk: UH3N PAH
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LieHbl HehTH

2013-2017 rT. ueHbl He(TU AEMOHCTPUPOBA/N BbICOKYHO

BOMATUNBHOCTb, NMPUYEM BENMYMHA STVX Nepenaos [io-

cturana 50 % Ot YPOBHS LieHbl. Bo MHOTOM npeanocsii-
Kit BNS 9TOI CUTyaLuu Bbinn 3an0XeHbl eLle paHblUe, Koraa
bbina cosgaHa OCHOBa AN MEepenpous3BofcTBa bnarogaps
BbICOKMM LIEHaM W HaaexaaM Ha 60onbloi Cnpoc, a Mexa-
HWU3M perynupoBaHus poiHka B uue OMNEK daktnyecku ne-
pecTan paborarb.

JloCTaTOYHO XOPOLLIO OTPaXaeT CUTYaLIMIO aHanu3 OuHaMu-
KV PbIHOYHbIX 1 PABHOBECHBIX LiEH (LieH, onpeaengeMbix Ha
6a3e GyHaaMeHTaNbHbIX PaKTOPOB - COOTHOLLEHNS cnpoca
u npennoxenus) (puc. 2.42). lo 2011 1. 6bICTPbIN POCT CPO-
ca CTUMynupoBan hOpMUPOBAHME LIEH BbILLIE PABHOBECHbIX
N MOSBNEHWE [OMONHATENbHOrO NPEAN0XEHNS Ha PbIHKE.
N naxe kpusuc 2009 1. NpuBEN TONMbKO K COMMXEHNI Pbl-
HOYHbBIX ¥ PABHOBECHbIX LIEH, HO HE K MePECEeYEHMIO KPUBbIX.
B nanbHelLieM 3amMe/ineH1e SKOHOMIUYEeCKOro pocTa v BBO[,
MHOXECTBA HOBbIX NMPOEKTOB, OCOBEHHO HETPAMMLMOHHBIX,
CHOpMMPOBaNK M3BbITOK NPEANOXEHMS, U PbIHOYHBIE LiEHb
0Kasanucb HUXe PaBHOBECHbIX. ToNbKO K cepeuHe 2018 T.
MOXXHO FOBOPMTb O HEKOTOPOM BOCCTAHOBNEHMM BanaHca,
HO 1 9TO BOCCTAHOBNEHME 0TYACTU UCKYCCTBEHHO 3a CYeT
L0roBopeHHocTei B paMkax OMEK+.

B 6nuxaniwime rofibl reononuTuyeckne GpakTopbl U cyabba
cornawlenus OMNEK+ 6yayT oka3biBaTb peLlakoLlee Bo3aei-
CTBME Ha LIEHOBYIO CUTYaLMID He(TIHOrO pbiHKa. BnonHe
BEPOSTHbI CNeayHoLLVe BapuaHTbl PasBUTUS COBbITHI:

* QMEK+ coxpaHsietca v OeUCTBYeT Kak paboyui Mexa-
HW3M MO YNPaBNEHUK PbIHKOM B TEUEHWNE HECKONbKMX
nocnenytoLwmx net. Knyesble NpOM3BOANUTENN, MO-
CPeaCTBOM NPUMEHEHUS MEXaH3MOB KBOTMPOBAHNS 1
OrpaHUYeHni aepxart LieHbl B KOMPOPTHOM ANs cebs
kopupope B 60-80 nonn./6app. B aToM cnyyae Bo3-
MOXHbl MOMEHTHbIe ckaykn Led go 90 nonn./6app.,
KaK peakuus Ha NposBneHUs reononnTMyeckon Ha-
NPSXKEHHOCTY;

3 TeopeTuyeckue «PaBHOBECHbIE LIEHbI» - PACYETHbIE LeHbl 406bIYM Ha

«3aMblKaloLLMX» N0 3aTpaTaM MECTOPOXAEHNSX B OTPACAN HEOBXOAUMbIX K BBOAY B
9KCnayaTaumo Ang N0NHOro yaosaeTBOpeHNd MAPOBOro cnpoca.

+ (DakTnyecknit pacnaa OMNEK+ HecobnwpeHue corna-
LLieHus 60i KpynHoW cTpaHoi-yyacTHiuLeit (Caynos-
cKkoit Apasueit, Poccueit, VipaHom, Vipakowm), unn Lenoit
rpynnoit cTpaH. Mpu 3T0M Ha bymare cornallueHue
MOXET COXPaHaTbCs. Pa3pbiB COrnalleHus B Moboi
MOMEHT MOXET BbIHYAMTb YY4aCTHMKOB BMECTO KOHCO-
NMANPOBAHHOM NOAUTUKM NO MOBbILLIAIOLLEMY AaBe-
HWK Ha LIEHbI HEDTW NEPENTU HAa CUCTEMY AEMIUHTA,
3a/7MBas MaKCUMabHO AELeBoi HeQThH UMMOPTHbIE
PbIHKM B LIENIX YOEPXaH!S CBOWUX PbIHOYHBIX HULL W
3axBaTa HOBbIX, YTO NPUBE/ET K LIEHOBOMY NpOBany A0
40-50 ponn. 2016 r./6app. C BOSMOXHbIMM KPaTKOCPOY-
HbIMI nafeHuami 4o 30 gonn. 2016 r./6app.

PucyHok 2.42 - COOTHOLLEHME PbIHOYHbIX U TEOPETUYECKUX
paBHOBECHbIX® LieH Ha HedTb B nepuog, ¢ 2000 no 2017 rr.

nonn. 2016 r./6app.
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YTo nponcxoauT C LeHaMn Ha HedTb?

Cutyaums 2014 1. cTana BO MHOMOM NokasaTefibHa Ans pbliHKa. CyLeCTBEHHO CHU3WBLLMECS 3aTpaTbl Ha paspaboTky CRaHLEeBoi
HedTn B CLLA no3BOAMAN BbINAECHYTb HA PbIHOK 3HAYNTENbHbIE 0BBbEMbI HOBOW CPABHUTENBHO AELIEBON HehTH, YTO 060CTPUIO
KOHKYPEHTHY0 60pbby 3a notpebutens. OaHOBPEMEHHO 3aMETHO HapacTUAW MPON3BOACTBO KaHama M BOCCTAHABMMBAIOLLMIACS
nocne BOEHHbIX AencTBuii Mpak. Ecnu paHee B ciydyae nepen3dbiTka aTa CUTYaLmMs SBnsnach npeaMeToM paccMorperus B OMEK
W NPUHATAS PEeLLeHUs O LIeneco0bpasHOCTU CHINKEHUS KBOT Ha A06blvy, TO B 2014 . y4aCTHUKM KapTens AeiCcTBOBaAN B paMKax
CaMOCTOSTENbHOM NOAUTIKM. B YacTHOCTH, CaynoBckast ApaBus Hayana AeMNMHIOBaThb Ha PbIHKaX B LENSX yaepxaHus COBCTBEH-
HOW PbIHOYHOW HULWK. TeMMbl GU3MYECKOr0 NPUPOCTa CNPOCca B MUPE 0Ka3anuch He0CTAaTOYHbIMI AS NOMOLLEHNS M36bITOYHOMO
06bema NpeIoXeHus, Npn 3TOM NafatoLLne LieHb! BbiNi XOPOLUMM CTUMYNOM AN HanoaHeHUs 3anacoB. Takum 06pa3oM, CKymnKka
HedTN 1 HeTeNpPOmyKTOB, HE BOCTPEOOBAHHbIX PEaNbHbIM CEKTOPOM 3KOHOMUKM, MPUBENA K NEePeHACILLEHIN CTPATernyeckmx
xpaHunuLL ctpad 03CP n ctpeMuTenbHOMY pocTy 3anacoB HedTh 1 HeTenpPOaYKTOB, KOTOPbIE UCTOPUYECKM SBASAIUCH PbIHOYHBIM
WHOMKATOPOM 1151 BUPXKEBbLIX MTPOKOB MPY NPUHSTUN PELLIEHUI B YaCTW COOTHOLLEHNS! PbIHOYHOIO CMNPOCa W NPEIOKEHNS, B pe-
3y/bTaTe NOHMXATENbHOE IABNEHNE HA LIEHbI YCUTUAOCH.

CHW3MBLLMECS LigHbl, BONPEKN MHOTUM 0XuaaHuaM, Hu B 2014, Hi B 2015 IT. He NPUBEAN K YMEHbLLIBHWIO A00bIYM HEQTH Y KKoYe-
BbIX TPAAMLIMOHHbIX NponssoauTeneit (Poccuu, KaHambl, Bpasunum, cTpaH BauxHero Boctoka v ap.). Bcem uM - KoMy-To 3a cuet
[1eBa/bBaLIMM HaLMOHAMbHbIX BaNoT (Kak B cnyyae ¢ Poccueii), KoMy-To 3a cYeT BBOAA HANoroBbix nocnabnenuii (KaHaga, Kasax-
cTaH, Konymbus, Vipak), KoMy-To 3a CYeT TeXHONornYeckmx nHHoBalwit (Hopeerus, bpasunus, AHrona), ynanoch anantupoBaTbes K
HOBbIM PbIHOYHBIM YCNIOBUSIM, CHU3UB CBOW NOJIHbIE YAENbHbIE 3aTPaThl Ha A06bIYY Ha 30-50 %.

ALanTMpoBaTbCs K HU3KIMM LieHaM Ha HedTb YOanoCh He TONbKO HEMOCPEACTBEHHO 0DObIYHBIM KOMMaHUIM, HO U BIOfXeTaM MHO-
rX CTpaH-3KCnopTepoB. Tak, BCero 3a yetbipe roga (2014 - 2017) Bce KpynHble nponssoauTeni HedT - Kyseitt, Poccug, Katap,
0A3, Caynosckas Apasug, Mpak, VipaH 1 Hurepus - 06b9BUAN O CHIKEHUM CBOWX BIOIKETHbIX LieH 6e3yBbIToYHOCTI HedTH (T ecTb
LieH HedTi, NPU KOTOPbIX Y CTPaHbI OKasbiBaeTes 6e3neduunTHbIA BiomxeT) (puc. 2.43). Nnlb [1Be CTPaHbI - KPYMHbIX NPOU3BOMAM-
Tens HedTn - BeHecyana 1 paH - He NOKA3bIBAKT CHUXEHNS, YTO BO MHOTOM CB$I3aHO C 06LLEN CUTYaLMEN B SKOHOMMKAX STUX
CTPaH 1 06bEMHBIMM OrpaHUYEHUAMI Ha 3KCMOPT HedTU.

MopoGHas afanTauus pbiHka (CHUXeHWe 3aTpaT Ha 406blvy, CNeayloLee 3a CHIKEHNEM HEedTIHbIX LieH Yepes MHONALMOHHYIO
Cnvparb) Npu eCTECTBEHHOM XOfe BeLLel Mor/a 6bl ANNUTHCA N0 MeHbLLel Mepe A0 Hayana 2020-X IT., eCn He BOBCE [0 MOMEHTa
NCYepnaH1s CPaBHUTENbHO [ELLIEBbIX TEXHIYECKM M3BNEKAEMbIX 3aMacOB TPAANLMOHHON N HETPAAULIMOHHON HeDTI. TeM He Me-
Hee, ¢ 2017 T. LeHbl HehTK NOKa3bIBAKOT ABUXKEHNE BBEPX 1 MPUYNHON TOMY - NPUHLMNNANBHOE U3MEHEHWNE MHCTUTYLIMOHAbHBIX
yCnoBnin GYHKLMOHUPOBAHMS PbIHKA.

MpucoennHeHne K HegraHomy kaptento OMNEK 11 cTpaH-nponsBoanTeneil Bo rnase ¢ Poccuei npuHUMnnanbHO M3MEHUI0 NpaBina
Urpbl Ha HeTaHOM pbiHke. Ecnn B nepuon 2000-x rr. OMNEK koHTponupoBan nopaaka 40 % MMpoBOi A06bIYK, TO NPUCOEANHEHNE K
COrNaLLIEHMIO 0 KBOTMPOBaHUM 006bIYM HOBbIX MFPOKOB MO3BONMI0 MOBLICKTH COBOKYMHYIO O/ MrPOKOB, YY4aCTBYHLLMX B COMNa-
LueHuu, 40 60 % 1 CYLLECTBEHHO YBEANYUTL COBOKYMHYHO PbIHOYHYIO BNACTb HEQTAHbIX [epXaB. Henbss He 0TMeTUTb U TOT BakT,
4YTO 3a BCHO MCTOPWMIO CyLLecTBOBaHNS OMNEK 1 MexaHu3Ma KBOTMpOBaHKS 106bi4mM, CornalleHne no cokpaLleHnto nobeumn 2016 r.
- OQIHO W3 HEMHOT KX, KOTOPOE BbiNonHANoCh Ha 100 %, 1 yxe okasanochb 6ecnpeLefeHTHbIM, Kak Mo TOYHOCTH, Tak U NO CPOKaM
NCNONHEeHMs 0693aTenbCTB.

PacLuMpeHve KapTens B coYeTaHny C OUCLMMANHON NO BbINOMHEHNIO 0643aTenbCTB CTPaHaMN-y4aCTHNKaMK CAeNKK NpuBeno K
TOMY, YTO PbIHOYHbIE LieHbl YAanoCb BOCCTAHOBUTb.



Takum 06pasoM, 06pa30BaHNe HOBOMO HEQTIHOTO KapTens MpMBEN0 K POCTY «PbIHOYHOW Bnactu» ctpaH OMEK+. Ecnu
B 2013 . «pbiHOYHag BnacTb» OMEK, no pacyetam WMH3W PAH, Haxomunach B AuanasoHe ot 2 go 6 ponn. 2013 r./6app.,
70 K 2018 r. aHanoruyHble oueHkW, npoussenéHHbie Oxford Energy Insight? ang Hosoro Cornatexus (c yyacTuem Poc-
ciM 1 [pyrux cTpaH) coctasngnu yxe 10-15 gonn. 2016 r./6app. (okono 10 monn. 2016 r./6app. Mo HOBbIM OLeHkaM H3N
PAH). Mpn 9TOM BaXHO MOHUMATb, YTO, HECMOTPS Ha 0BPETeHMEe BO3MOXHOCTU BAUATb HA MUPOBbIE LiEHbl, HOBOMY Kap-
Tento OMNEK+ npuxoautcd XepTBOBaTb KOHTPOMMPYEMbIMU 06beMaMmit pbiHKa, KOTOpble TOAbKO 3a nepuop 2018-cepeanHa
2019 rr. ynanu ¢ 60 % 00 43 %, a 3HaunT, AanbHELLIMIA KOHTPOMb Haf, PbIHOYHOW cUTyalen byneT TpeboBaTh BCe B6ONbLLMX COKPa-
LLieHn 006bIYK, KOTOpble ByayT 3aMeLLaTbca B NepByto 0Yepeib aMepPUKAHCKUM CNaHLeBbIM MPON3BOACTBOM.

PucyHok 2.43 - LleHbl 6e3y6bITOYHOCTY 6I04KETOB psana npoussoputenen Hedtu B 2014, 2017 u 2018 rr.

fonn./6app.
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NeTounmku: MH3W PAH no panHbIM IMF External Breakeven 2019, S&P Global Platts 2019, FRED Evonomic data "Breakeven Fiscal oil Price".

G2 (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))



[MPOrHO3 PA3BUTWA SHEPTETUKI MUPA 1 POCCIN 2019

HecMOTpa Ha O4YeBMaHble CPEAHECPOYHble (UHAHCOBbLIE
noTepu AN SKCNOPTEpPOB B CAyvyae NpekpalleHns aei-
cTBMA cornawenns OMEK+ HeobxoaMMO NoHUMATb U Hera-
TUBHbIE [10ITOCPOYHBIE NOCNEACTBUS YOEPXKaHMS LIEH BbILLE
PaBHOBECHbIX:

¢ YBE/MYEHWE 3aTpaT Ha N06blvy B CTpaHax, MMEeoLLnX
CWNbHYH0 3aBUCUMOCTb OT HE(DTAHBIX 40X0A0B B 6IOA-
XeTe 1 BBI, 3a cYeT MHGNALMOHHOW Cnnpanu 1 ykpe-
NnnexHns Kypca BantoT. OnncaHHas Bbille UHONALMOH-
Hag cnupanb - yO0poXaHUe 3HeproHOCUTENEen, B TOM
yucne HedTwW, NPUBOASLLEE K POCTY 3aTpaT U LieH Ha
NPOAYKLMIO SHEPrOEMKNX OTpachnen - BeeT K NoBbl-
LLIEHWO 3aTPaT Y HEDTIHUKOB - NOTPEBUTENEN NPO/IYK-
LMK 3HEPrOeMKMX OTPACNel, U Npu MOBbILLATENbHOK
OMHaMWUKe HedTSHbIX LIEH NPUBOAMT K POCTY 3aTtpat
Ha [06bivy 1 nepepaboTky. B yacTHOCTK, ansg Poccun
WHOASLMOHHAa cnupanb C OQHOBPEMEHHbIM YKpenne-
HWEM HaLlMOHANbHOW BaNtOTbl MPUBOANT K YXYALLIEHNIO
KOHKYPEHTOCMOCOBHOCTM OTEYECTBEHHOW HehTH Ha
MWUPOBOM PbIHKE N0 3aTpaTam. [1py 3T0M, K NpUMepY, Ha
cnaHuesbix nponssoauteneit CLLIA nogobHbIn addekT,
CBSI3aHHbIN C KYPCOBLIMU pPa3HuLLaMK, He pacnpocTpa-
HgeTCS;

¢ POCT CTUMYNOB K NOBbILLIEHNO CTAHAAPTOB 3HEProad-
(GEKTUBHOCTK 1 3HeprocbepexxeHns B CTpaHax-uMnop-
Tepax u akTUBM3aLMs [eACTBMIA N0 NOWUCKY anbTepHa-
TUBHbIX HedTM TON/MB, B CBOK 0Yepefb, NPUBEAYT K
COKpalLieH1io npupocTa cnpoca Ha HedTb U HedTe-
NPOAYKTbI B AONTOCPOYHOM NEPUO/E W, KaK CNeacTBue,
K 060CTPEHMI KOHKYPEHTHOI 60pbbbl 3a noTpetutens
Ha HEPTAIHOM PbIHKE W K CHUXEHWUIO HEDTAHbIX LigH.

CornaweHue OMEK+ XOpOLWWUA WHCTPYMEHT nof-
LepXaHus 6naronpusaTHOro YPoBHS LieH HedTH Ha

PbIHKE B CPEHECPOYHO NEPCNEKTUBE, HO B [0/-
FOCPOYHON MEPCNEeKTMBE OH MOXET MPUBECTU K
YXYOLUEHMIO YCNoBUI paboTbl HEPTE3KCNOPTEPOB.

B lporHose-2019, yuntbiBas TEKYLLYH PbIHOYHYIO CUTYaLNIO
C 3@BMCUMOCTbIO LIEH Ha He(dTb B NEpBYKD 04Yepedb OT No-
JIMTUYECKMX peLleHnit, o 2025 T. LeHbl YCTaHOBNEHbI Kak
CUeHapHas npeanocsiika, a nocne 3Toro nepuoaa onpe-

Image by Dieter_G from Pixabay

OENSTCS NCX0AS U3 PAaCYETOB PABHOBECHON LEHbI HEDTH.
K 2040 r. ueHbl B KOHCEPBATWBHOM CLEHApUK JOCTUratoT
110 monn. 2017 r./6app., 1 370, COrNacHO pacyertam, Lene-
C00b6pa3HO BOCMPUHUMATL KakK BEPXHWA OMTUMUCTUYHbIN
ON9 CTPaH-3KCNopTepoB Npeaen BO3MOXHbIX NepCneKkTus-
HbIX PbIHOYHBIX LieH Ha HEDTb. MapaMeTpbl IHHOBALMOHHO-
ro CLEeHapus NpUBOAAT PABHOBECHbIE LIEHbI HA OTMETKY B
76 ponn. 2017 r./6app., a B CLeHapuv 3Hepronepexos To4-
Ka 6anaHCUpoBaHMS MUPOBOrO PblHKA HE(TM OMyCcKaeTcs
[0 60 nonn. 2017 r./6app. NpKU4YeM pbIHOYHbIE LieHbl B 3TOM
CLeHapuu MOryT 0KasblBaTbCs 3aMETHO HUXE PaBHOBEC-
HbIX, NOCKO/IbKY MUPOBOI PbIHOK MPAaKTUYECKN NOCTOSAHHO
ByneT HaXxOOMTbCS B YCNOBMAX NpodULMTA NPEANOXEHNS
Ha/, cnpocoM BnoTh [0 2040 r. (puc. 2.44).

LleHbl HedTH MporHo3a-2019 A0BOMbHO HM3KME HA (OHE
CLieHapueB Mex[yHapoaHblX opraHusaumit (tabn. 2.6).
Ho napameTpbl TpaHCOOpMaLWW PLIHKOB MOKa3blBa-
0T, YTO MOTEHUMAN ANng LONTOCPOYHOr0 POCTa LEH Bbille
100 ponn. 2017 1. NpaKTUYECKN OTCYTCTBYET.
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Tabnuua 2.6 - PaBHoBeCHbIe LeHbl HedTu MporHo3a-2019, B cpaBHeHuu ¢ opyrumu MporHo3amm

2018 2025 2030 2040
IH3W PAH-CKOJIKOBO KoHcepBaTHBHbIi 72 84 109
H3W PAH-CKOJTKOBO MHHOBALMOHHbI 73 12 76
NH3W PAH-CKOJ/IKOBO 3Hepronepexon 62 61 60
I[EA WEOQ 2018 New Policies 88 112
IEA WEO 2018 Current Policies 101 137
IEA WEO 2018 Sustainable Development 74 64
EIA AEO 2019 Reference case 82 93 105
EIA AEO 2019 Low macroeconomic growth 82 92 103
EIA AEO 2019 High ail price 156 176 197
EIA AEQ 2019 Low oil price L4 45 47
EIA AEQ 2019 High macroeconomic growth 10 83 94 107

Nerounmnkm: MH3N PAH, [EA WEO 2018, EIA AEO 2019

PucyHok 2.44 - PaBHOBECHbIE LieHbl HE)TH NO CLEHApPUSM, BEPOSTHbIIA AMana30H PbIHOYHLIX LeH N0 CLEeHapuaM

nonn. 2016 r./6app.
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PbIHOK T'A30BOI0 TOM/INBA

Cnpoc Haras

a MPOTSHKEHUM HECKOMbKUX AECATUNETWUA MPUPOAHbIN

ra3 HenpepbIBHO YBENMYNBAET CBOIO AOMI0 B CTPYKTYpe

MWUPOBOro 3Hepronotpebnenus. B 2018 . oHa cocTaB-
ngna oKono 22 %, W, No HaluM pacyetaMm, yxe B 2040 r. a1oT
nokasartenb JOCTUrHET 25-27 % B 3aBUCMMOCTM OT CLeHapus.
B CpaBHEeHWM C OpYrMMM WUCKOMaeMbIMKU TOMAMBAMM, Npu-
POAHbIA ra3 CTaHeT 6e3yCN0BHLIM NNAEPOM N0 EXEr0aHbIM
TeMnam pocta - ¢ 2015 1. no 2040 r. oHn cocTasar 13-16 %,
YTO 3HAYMTENbHO BblllEe CPEHErof0BbIX TEMMNOB POCTa Mo-
Tpebnenns HedT 1 yrs (B cueHapusx WHHOBALMOHHbIA
3Hepronepexof, - BOOBLLE COKPALLEHMs), Ho, TEM He MeHee,
3aMETHO HUXEe B CPaBHEHUM C TEMMaMU POCTa noTpebneHus
rasa B npeabioyLume roabl (2,3 % 8 cpenHem sa 1990-2015 rr).
Cnpoc Ha ras bynert pacTi BO BCEX PErnoHax MiUpa, HO YacTb
ctpaH 03CP npoitaet nuk ero notpebneHus.

a3 @AMHCTBEHHbIN U3 CKONAeMbIX TOMUB YBe-
NWYUT JONI0 B MUPOBOM 3Hepronotpebnennu ¢

TeKyLUMX 22 % 00 25-27 % « 2040 1. Ho Temnbl npu-
pocTa ero noTpebaeHns CyLLecTBEHHO 3aMeanaT-
CS B CPABHEHWUM C NPEblAYLLMMU LECATUNIETUIMMU.

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

HEeprui NpuBEAET K MOSBNEHWI) AOMOSHUTENbHbIX HWLW B
06nacTi eé NpoM3BOACTBA, HO KOHKYpeHTHas bopbba kak
3a 9TW HULLW, TaK 1 3@ BECb 06beM Cnpoca CYLLEeCTBEHHO
ycunutes. MpuyeM KOHKYpPUpOBaTb YXe NPUAETCS C LeNbIM
HabopOM TEXHONOTWA 1 PELLIBHNA, NPeXae BCero B 06nacTu
B0O306HOBNIIEMOI SHEPreTUKMY.

Ha ¢oHe pacluMpenus ucnonb3oBaHus BU3I naMeHaTcs u
YCNOBKUS paboTbl 3NEKTPOSHEPrETUYECKMX CUCTEM. B ao-
MONHEHNE K TPAOULMOHHOW HEPABHOMEPHOCTH Harpysku B
CMCTEME, CO CTOPOHbI CNpoca [06aBnseTcs HepaBHOMEp-
HOCTb NPOWN3BOACTBA B pamMKax MoLLHocTen BU3. Mpu aTom
[aHHas HepaBHOMEPHOCTb NPUOBPETAET BHYH0 CE30HHYI0
W KAMMaTWYeCKyl Okpacky. B pesynbrate Bo3pacTtaer
poNb BanaHCUpYOLWNX TOMANB, TMaBHbIM M3 KOTOPbIX Ha
(GOHe COKpaLLEHNs UCMONb30BaHMS YIS CTaHOBUTCS ras.
Ho CyLLeCTBEHHO YXYOLIMTb KOHKYPEHTHbIE MO3WUMK rasa
KaK O[IHOT0 M3 K/0YEBbIX HanaHCUPYHOLLMX TOMIUB MOXET
Pa3BUTME HAKOMUTENEN SHEPTUN — KaK NPOMbILLNEHHbIX, TaK
1 Ha CTOPOHE NOTPebaeHus — C napannenbHbiM PasBUTUEM
YMHbIX CETEN, LONYCKALLMX [IELEHTPaNN30BaHHY0 nogady
3N1EeKTPO3HEPrum B CETb.

B NMpOMbILLNEHHOCTI U AOMOX034/ACTBAX eCTb MOTEHLManN
YBE/IMYEHUS pPOnV rasa no Mepe COKPaLLleH!s CnoNb3oBa-
HUS YINs, HO Nocne 3Toro ByaeT CHUXATbCA M 0N rasa,
ycTynas Mecto 60onee yHWBEPCASNbHOM 3NeKTPO3HEepriu.
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B TpaHCMOPTHOM CEKTOpe Pa3BUTME TEXHONOTUA 3MeK-
TPOTPAHCNOPTa CHU3WUT NOTEHLMAN PbiHKA ra30MOTOPHOr0
TonnuBa. C OQHOW CTOPOHbI, Y rasa nosBASOTCS [ONoN-
HWUTENbHbIE BO3MOXHOCTM MO KOHKYPEHLUMM C HedTenpo-
OYKTaMu, HO C [PYrol CTOPOHbl 3NEKTPO3Heprus 3anMet
YaCTWYHO HULLY, KOTOPas Morna bbl bbITb Y ra3a Ha pbiHKe
aBTOOPOXHOro TpaHcnopTa. Mpu 3TOM ras noayvaer Ho-
Bble BOSMOXHOCTM MO UCM0/b30BaHUIO HA MOPCKOM TPaHC-
nopte. Ho peanusaLus 371X BOSMOXHOCTEN BYAET CUNBHO
3aBMCETb OT CKOPOCTM reorpaduyeckoro pacnpocTpaHe-
HWg TPeboBaHMI K Cyl0BbIM TONMBAM B pamkax MAPMO/
1 COCTaBa 9TUX TPEOOBAHNIA, B YACTHOCTU BKIOYEHNUS B HUX
orpaHuyeHmit Ha Bbibpoc CO,.

a3 - 0OMH M3 Haubonee NPOTUBOPEYMBBLIX KOMMOHEHTOB
NPONCX0aALLMX TpaHCHOPMALINA 3HEPrOCUCTEMDI. 3T0 UC-
KONaemoe TOMMWBO, HO C CaMbIMWU HWU3KMMK BblGpOCaMU
CO,. MpupocT noTpebneHns 91eKTPOSHEPriK, B TOM YuCTe
B paMKaX 3aB0EBaHMS 3/1EKTPOSHEPruein TPaHCMOPTHOro
PbIHKA, CO3M1aeT XOPOLUWe YCNOBMS AJ1s POCTa cnpoca Ha
ras. MapannenbHo MHULWMATWBBI NO COKPALLEHMIO BbIBPOCOB
CMNOCOBCTBYHOT 3aMELLIEHMIO YIS Ha ras. CneacTBreM aToro
ABNSETCS POCT UCMONb30BAHMS rasa, Kak 370 BULHO Ha Npu-
Mepe IHHOBALUMOHHOTO cueHapus. Ho akTMBHOE pas3BuTHe
B3 npu COOTBETCTBYIOLLEN FOCYAAPCTBEHHOM NOAAEPXKE
1 HOBbIX PELUEHNsX B 06nacTi banaHCUpoBaHMs Harpyskiu
3HAYMTENbHO YCUANT 60pbby Ha PbIHKE 3NEKTPOSHEpruu
1 CNOCOBHO 0Kas3aTb CAEPXMBaKLLEe BNNSAHME HA NOTpe-
bneHne rasa. B pesynsrate B KOHCEpBaTMBHOM CLEHapum
MMPOBOW CNPOC Ha ra3 B 2040 r. LOCTUrHET 5,15 TPAH Ky6. M
(abcontoTHbI NpupocT 6onee yem Ha 15 TpH Ky6. M), B MHHO-
BALOHHOM CLeHapuu 0bbeMbl noTpebneHus rasa K 2040 T.
npeBbICAT 5,34 TpAH Kyb. M, @ B CLEHApUN 3HEpronepexon
COCTaBAT NNLWb 4,99 TP/H Ky6. M.

PoCT cnpoca Ha ras B NPOrHO3HOM Nepuoe 0XWUOaeTCs BO
BCEX CLEHapusx BO BCEX PErMOHaX Mi1pPa 3a UCKIIOYEHNEM
CTpaH EBponenckoro cotosa. B nocnegHne HeCKONbKo net
rasonorpebneHune B EBpone BbIPOCIO BO MHOrOM bnaroaa-
PS CUNbHOMY CHUXXEHWIO LLEH, YTO NO3BO/IUMO rasy 0T4yacTu
BOCCTaHOBWTb CBOK A0/I0 B TOM/JMBHOW KOP3MHE, 0[HAKO
AanbHEeALNe BO3MOXHOCTY NS PACLUMPEHUS OrpaHNYEHbI
n3-3a cTabunusauum o6LLIEro sSHepronoTpebneHns u pac-
LUIMPEHUS ucnonb3osanus BU3. Mpu 3TOM noTeHumMan no
3aMeLLeHNo Yris NOCTeNeHHO UcYepnbiBaeTcs. B pesyb-
TaTe NOTpebneHue rasa B EBpone Nocne He3HaUMTENbHOrO
pOCTa HauHeT CoKpaLlaTbes u K 2040 T. BbIMAET HA YPOBEHb
2016 T.

OCHOBHOW pOCT Crpoca Ha MPUPOOHbIA ra3 obecnevar
cTpaHbl, He Bxopdawe B 03CP, roe abcontoTHble 06bEMDI
noTpebneHns BbIpacTyT bonee yeM BABOE - Ha 64-77 % B
nepuof ¢ 2016 no 2040 rr. B 3aBUCUMOCTK OT CLEHAPWS.
OCHOBHbIMI [paiiBepaMu pOCTa CNpoca B 3TWUX CTpaHax
CTaHeT 9KOHOMMYECKMIA POCT M 3KONOTMYHOCTb rasa, XoTs
nocneaHuin GakTop He BymeT onpeaensiolMM B CBA3K C
MaCLUTabHbIMM MNaHaMKU MO PACLLMPEHNI) UCMONb30BaHMS
BW3 (1 npu 3TOM 3HauYMTENbHO BONee BbICOKOW LieHo Mo
CPABHEHMIO C MECTHbIM [IELLIEBbIM Yrem).

Ha bauxHem Boctoke 06beMbl noTpebneHns rasa Bbipa-
CTYT noytn Ha 300 mnpg Ky6. M B KOHCEPBATMBHOM Clie-
HapuW, NMpUYeM MO0BMHA 3TOTO MPUPOCTa NPUAETCs Ha
WpaH. B cueHapun 3Hepronepexon abCconTHbIN NPUPOCT B
PernoHe coctaBuT MeHee 230 MApa Ky6. M B CBS3N C Npu-
MeHeHueM bonee aHeprosPPeKTUBHbIX TEXHONOTUI 1 pac-
LUIMPEHNEM 1CMOoNb30BaHKs B3, npexae BCEro CONHEYHON
3Hepruu, Kotopast UMeHHO B 3TOM PEr1oHe UMEET XOPOLLMIA
noTeHuman ang passutus bnarogaps BbICOKOW COMHEYHOM

CueHapuu HarngOHo AEMOHCTPUPYIOT POCT HEeOnpeaeneHHoCTH ANd ra3oBoro pbiHka. C OAHOW CTOPOHbI, poCT
CMpoCca Ha 9MeKTPOSHEPT o, CTUMYNUPYEMbIid, B TOM YUCAE, PAa3BUTUEM 371EKTPOTPaHCMOPTa, CO3AaeT YCI0BIS
[N yBENMYEHNS noTpe6neHns rasa. [as, Bo MHOroM 61arofaps CBOMM 9KOMOTMYECKIM XapaKTepucTiKaM, npsMo
NN KOCBEHHO BbITECHAET HehTb U Yrofib, YTO BUOHO Ha MpuMepe VIHHOBALIMOHHOTO CLieHapus, FAe CNpoc Ha ras

BbIPOC B CpaBHeHuM C KOHCepBaTMBHbLIM. HO, C Apyroi CTOPOHbI, Liefblid Habop NMePCMNeKTUBHBIX TEXHONOUI 1
PELLEHNI, Npex[e BCero B 06n1actv B3 1 HakoMNeHUs SNEKTPOSHEPT UM, YXKECTOUAIT KOHKYPEHTHYH 60pbby B
3NEeKTPO3HEPreTUKE, YTO B CLiEHapUK JHepronepexom BEET K CHUXeHMo notpebneHns rasa Ha 2040 . oTHocK-
TE/IbHO [1BYX APYruX CLEHapueB.
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NHCONALLMN, NPAKTUYECKN OTCYTCTBUIO 0BNEYHOCTH 1 TOMY,
YTO MUKK CMpOCa Ha KOHOWLMOHMPOBAHWE COBMAaAaloT C
MaKCUMasbHbIMI BO3MOXHOCTAMM MPON3BOACTBA 3NeK-
TPO3HEPTUM Ha OCHOBE COMHEYHON SHeprun. Mpu 3ToM 60-
fnee [eLeBble BHYTPU PEr1oHa uckonaembie Tonamea (ang
CTpaH NPOW3BOAMUTENEI!) MOXHO SKCMOPTMPOBATb Ha Mpe-
MUanbHble BHELLHWE PbiHKK. POCT NoTpebnexns rasa B pe-
rMoHe 6yneT 06ycnoBneH NoTpeBbHOCTAMM PA3BUBAIOLLIAXCS
3KOHOMMK M POCTOM YWUCNIBHHOCTY HACeNEHs, Y 3TOM ras
NPOAOMXUT aKTUBHO 3aMellaTb HehTenpoaykTbl BO BCEX
0Tpacngx, B NepByK 04epefb, B 3NeKTPOIHepPreTuke, 1 by-
[IeT LINPOKO MCMONMb30BATLCA B ra30XMMUM, AN KOHANLMO-
HUPOBAHWS U OMPECHEHNS BOAbI.

MoyTw BABOE, 00 250 MNP Ky6. M, YBEANYMTCS ra30noTpe-
bneHne cTpaH AdpuUKN B CBA3N C 3KOHOMMYECKMMW MNO-
TPeBHOCTAMM W MHALMATMBAMM MO PA3BUTUIO BHYTPEHHEro
PbIHKa rasa, B YaCTHOCTM B TaH3aHWW, Mo3ambuke, Hure-
pun, Amxupe 1 Erunte. B ctpaHax HXHoi 1 LieHTpansHoM
AMepuKy razonotpebneHune yeenmuntcs B 1,5 pasa, npubnu-
xasch K 250 mapa Ky6. M B KOHCepBaTMBHOM U VHHOBALW-
OHHOM CLieHapusix, a B IHEPronepexoe pocT OrpaHnynTCs
32 %. Mpwn 3T0M ras byneT caep>XnBaTb POCT MCNONb30BAHNS
BUOSHePruM 1 HauHeT NOCTeNeHHo 3aMellaTh ee. HanpoTus,
B cTpaHax CHI, KOoTopble 0TAMYAKTCS BbICOKOW ra30emKo-
CTbt0, pocT noTpebnennd rasa ¢ 2030-x rr. HaYHeT 3amef-
n9TbCs, yBenudenue B nepuop 2016-2040 rr. orpaHnunTcs
10-16 % (puc. 2.45, puc. 2.46, Tabn. 2.7).

PucyHok 2.45 - CueHapHbIi NPOrHo3 cnpoca Ha NPUPOSHbIN
ras no peruoHam Mupa, Mapa Ky6. M
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PucyHok 2.46 - CueHapHbIi NpOrHo3 npupocTa cnpoca Ha ras B nepuog ¢ 2015 no 2040 rr. no pernoHam 1 KpynHemLnMm
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Tabnuua 2.7 - MoTpebneHune rasa no peroHaM u KpynHenmwuM cTpaHaMm Mupa, Mnpp, Kyb. M

2015 2020 2030 2040 Temnbl pocta B 2015-2040 rr
CesepHas AMepuka 958 1018 1057 1064 1003 1074 1107 1016 05% 0,6 % 02%
Kanana 102 121 147 146 137 145 147 127 14% 14 % 09 %
Mekcuka 78 79 82 8 72 87 81 69 05% 02% -04%
CLUA 778 818 828 840 793 841 879 819 03% 05% 02%
t0xHas u LienTpanbHas AMepuka 170 164 205 207 184 244 248 205 15% 15% 08%
bpasunus 40 38 61 59 47 83 82 59 30% 29% 16 %
Espona 495 536 536 540 532 539 536 515 03% 03% 02%
EC-28 435 466 450 457 44 435 440 420 00% 00% -01%
BennkobputaHus 72 79 2 70 72 65 62 61 -04% -06% -06%
lepmaHus 81 101 107 112 104 101 108 89 09% 1% 04%
ranus 68 63 55 57 58 45 48 51 -16 % 13 % -11%
OpaHums 39 4 34 3k 33 53 51 52 12 % 10% 12%
Typums 48 57 70 66 65 85 8 75 23% 20% 18%
CHr 645 652 729 73 132 764 752 746 07% 06% 06%
Poccus 444 475 533 516 543 559 545 549 10% 09% 09%
Pa3Butble cTpaHbl A3un 21 209 216 230 223 250 278 216 07% % 1%
AnoHus 124 105 93 104 110 105 131 149 -07 % 02% 07%
t0xHas Kopes b 52 68 70 68 90 90 89 29% 30 % 29%
Pa3suBatoLumecs cTpaHbl Aaun 494 694 1009 1101 1002 1249 1422 1287 38% 43% 39%
Kurain 193 324 502 560 485 585 690 617 45% 52 % 41%
NRona 50 a 120 143 120 192 246 188 56 % 6,6 % 55 %
MHnoHesns 45 57 78 7 75 2 88 84 29% 21% 26%
Manattaus 42 51 62 61 61 64 62 62 17% 16 % 16%
Bnuxnui Boctok 470 518 647 636 609 782 m n2 21% 18% 17%
WpaH 183 199 264 259 251 337 328 310 25% 24% 21%
Caynosckas Apasus 90 105 123 15 100 147 3 105 20% 09% 06%
Adpuka 128 153 197 199 186 246 250 232 21% 21% 24%
Mup 357 3943 4597 4690 4472 5149 5335 4989 15% 16% 13%
03cpP 1654 1754 1806 1827 1749 1863 1916 1798 05% 06% 03%
He-03CP 1917 2189 2191 2863 2123 3286 3418 3190 22% 23% 21%
NeToynuk: NH3N PAH
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B cTpaHOBOM paspese B MPOrHO3HbIA Nepuof Hanbonee
3HAUNTENbHbIK NPUPOCT rasonoTpedbnenns 6Gyaetr MATH
3a cyeT Kntag u MHann. Ha Kutal - MMpoBOro nuaepa no
POCTY Cnpoca Ha ras - npuanetcs 25-30 % BCEro A0noHu-
Te/NbHOro MUPOBOro cnpoca. 1ocTurHys K 2040 r. 3HaueHNi
B 585-690 mnpa ky6. M, Kutait No ypoBHIO CMpoca Ha ras
NPeB30M0EeT eBPONeNCcKIit pernoH ¢ ero obbeMoM noTpe-
bnexHns 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 NoTpebreHns B 3TUX [BYX a3UaTCKMX

CTpaHax NpeBbICUT CYMMapHbIiA POCT Cnpoca B KPYMHbIX
PEr1oHax-NnpoN3BOANTENAX NPUMPOAHOIO rasa - B CeBepHoOM
Amepuke u Ha bnxHem BocToke. B ctpaHax 03CP B nepvon
2015-2040 rr. cnpoc yBennuntcs nuLb Ha 9-16 % B cpaBHe-
Hun ¢ 60 % 3a npenbioyLve 25 ner, B He-03CP 3ameanexune
byneT bonee caepXaHHbIM - CMPOC YBEAMYMTCS Ha 66-78 %
B CPaBHEeHUK ¢ 88 % 3a npeablayLLmnit Nnepuoa.
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pepnoXxeHue rasa

0Ka3aHHble MMpPOBbIE 3anachl MPMPOHOMO rasa Ha

KoHel, 2018 r. coctaBunn 6onee 200 TPAH Kyb. M, TO

eCTb 06€CMNEeYEHHOCTb ra3oM MpK TEKYLLUMX YPOBHSIX
[06blun coctarngaer 6onee 50 net. Mpu 3TOM eXeroAHbii
MPMPOCT 3anacoB, Kak NpaBuio, NPEBbILAET 06bEMbI 106bI-
yn. B OTBET Ha IMHAMMYHbIA POCT CMPOCa NPOAOIKNTCS Ha-
paLlBaHMe 06beMOB NPOM3BOACTBA ra3a - N0 pesynbraTaMm
pacyeToB MMPOBad A06biYa rasa yBenmyntcs Ha 39-48 % no
49-53 TpnH ky6. M B nepuop 2016 - 2040 rr. Hanbonee akTnB-
Hblit POCT A06bIYM NPUPOAHOMO ra3a OXMUAAETCS Ha bmxHeM
BocToke, B CeepHoit AMepuke, CHI™ (Poccum) 1 B passusato-
LLMXCA CTpaHax Asnu, a KpynHemLI“M1 NPOU3BOAUTENIMM Ha
MPOTSHKEHNW BCEro NPOrHO3HOTo nepuoda octaHytes CLUA,
Poccus v VipaH (puc. 2.47, puc. 2.48, Tabn. 2.8).

K 2040 r. ypoBeHb B 1 TpMH Ky6. M 106bI14M NPEOAONEIT BO
BCex cueHapusx CeBepHas AMepuka u CHI, a banxHunit Boc-
TOK AOCTUrHET 3TON 0TMETKM B MHHOBALMOHHOM 1 KoHcep-
BATUBHOM CLIEHAPUAX.

PucyHok 2.47 - CueHapHbIi NporHo3 Ao6biun NPUpPOAHOTo
rasa no perMoHam mupa, Mnpg Ky6. M
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NcTounuk: UH3W 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 npoaonXuTca nageHue COBCTBEHHOW A06bIYM
NPUPOAHOro rasa. OQHON M3 NPUYKH SBASIETCS NPUHYAN-
TeNbHOE COKpAaLLeHMe, a 3aTeM 1 MOSIHOE NpeKpalleHne
[06b14K Ha KOraa-T0 KPynHenweM eBpOnenckoM MecTopo-
XOeHUM TpOHUHTEH B Huaepnanaax. Takoe pelleHue ron-
NIaHACKOro NpaBWUTENbCTBA 06YCNOBNEHO COOBPAXEHUSIMN
6e30MaCHOCTM B CBAM C YYaCTUBLUMMUCS CNyYasiMU 3eM-
NeTPSCeHN B pernoHe. [pOrHo3upyeTcsa Takxke CHKEeHNe
ra30[06biun B HopBernu B CBA3M C UCTOLLIEHEM pa3BeaH-
HbIX 3aMacoB Npu CYLLECTBEHHOW He10pa3BeAaHHOCTH HO-
BbIX MCTOYHWKOB [06bI4n Cbipbd. B utore, k 2040 . fobbiva
rasa B EBpone cHu3utca bonee YeM Ha 40 % No CpaBHEHWNIo
C ypoBHeM 2017 T.

PocT 002030 T, @ NOTOM HE3HAYUTENbHOE CHUXEHWEe 106bI-
un bynyT HabnwaaTtbes v B cTpaHax Asun-03CP. Mpu 3ToM,
ABCTpanus - eMHCTBEHHbI 3KCNOPTEP rasa B PEruoHe u
O[IH 13 KpynHenLnx skcnoptepos CIIM B Mupe - HapacTuT
NPOKM3BOACTBO Ha 15-35 % K 2040 T.

Ha BnuxHem BocToke npon3soacTBo Byaet pacTu cpef-
HerofoBbiMW Temnamn 21-2.4 %. 3T0T NpPUPOCT MpPeuMy-
LLIeCTBEHHO ByaeT HanpaBnsgTbCs Ha YLOBNETBOPEHME MO-
TPEBHOCTEN BHYTPEHHUX PbIHKOB. [0-NpexHeMy BbICOKME
HeonpeneneHHoCTU OCTaKTC OTHOCWUTENbHO MepcrekTuB
CTpaHbl C KPYNHEWLLNMI 3anacaMu rasa B perunoxe - pa-
Ha. [eonoanTUYECKNe YCIIOBUS OTPaHUYMBAIOT ee JOCTYN K
TEXHOMOTUAM W WHBECTULMSM, UTO NPengTcTByeT peanusa-
LMW NPOEKTOB M0 3KCMOPTY ra3a 1 KOHLEHTPUPYET B OCHOB-
HOM Ha Y[LOBNETBOPEHWUM PACTYLLEero BHYTPEHHero cnpoca.
KpynHeiLunia 3kcnopTep pernoHa Katap nocne nayabl, B3si-
TOW B NOCNEAHMEe rofbl, NPOAOMKUT HapallnMBaTb 3KCnopT
rasa, ysennune fo6oiyy K 2040 r. B cpaBHeHuun ¢ 2017 1. Ha
41-50 %.

B cTpaHax pasBKBatoLLeidcst A3un caMble BbICOKIE NPUPO-
CTbl 406bIYYM NPOAEMOHCTPUPYET KuTall, roe npon3BoacTBO
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BblpacTeT 6onee 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 ¢ Poccven, n 06beMbl NpoOM3BOACTBA BymyT onpe-
AEeNaTbCs, rMaBHbIM 06pa30M, CNPOCOM Ha BHYTPEHHEM K
BHELLHWX pblHKax. CTpaHbl LieHTpanbHoi Asun n Kacnui-
ckoro 6acceitra (TypkmenncTaH, Asepbaiaxan, Kasaxcras,
Y36eKkucTaH) UMelT NoTeHLmMan aag npupocTa fobblyn 4o
2029 1. B npepenax 25-35 %, HO nocne 310ro 0XUAaeTcs
CHUXeHne 1 [06blyy, 1 3KcnopTa. MerLimnecs pecypebl
MOrAM 6bl MO3BONNUTH NPUPACTUTH NPON3BOACTBO 3TUX Ye-
TbIpex CTpaH eLlé npumepHo Ha 120 Mapa Ky6. M k 2040 T,
HO N1 KOHKYPEHTOCNOCOBHOCTM TakiUX NPOEKTOB HYXHbl
3HAUYMTENbHO B0Nee BbICOKWE LieHbl peanusaunn, Yem B
paccMaTpUBaEMbIX CLEHapUsX.

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 Pa3BUTUE TEXHO-
NIOTWA N JOCTYN K TEXHONOT UM, 10BbIYa CNaHLEeBOro rasa B
ApreHTIHE HIXE, YEM B IPYTIX CLEHapUIX 13-3a BbICOKMX
NPOW3BOACTBEHHbIX 3aTPAT W XY[LLEN ero KOHKYPEeHTOCNo-
COBHOCTM Ha ra30BOM PbIHKE 1 B CErMeHTax NoTpebnexns s
YCNOBMSIX YCKOPEHHOr0 pacnpocTpaHexns BI3.

MprUMepHO B 1Ba pas3a 0T TEKYLLMX NOKa3aTeneil yBenmynTcs
NpouU3BOACTBO rasa B Adpuke. B 0Tanune oT npeablayLimnx

LECATUNETNIA, OCHOBHOW BK/Af B NPMPOCT MPOM3BOACTBA
BHECYT CTpaHbl He CeBepHoiA, a LieHTpanbHoM 1 BocTouHOM
Adpukn, BKNtoYas Mosambuk. lpn 3T0M NpUPOCT BHYTPEH-
Hero cnpoca B cTpaHax CeBepHoM AGPUKKM CYLLECTBEHHO
OrPaHUYMT UX SKCMOPTHBLIE BOSMOXHOCTMW.

MepCneKTBbI MHOMMX ra30BbIX 10BbIYHbIX NPOEKTOB B MUPE
3aBWCAT OT CUTYyaUMu C NPOW3BOACTBOM HedTW M3-3a UC-
NoNb30BaHWs rasa Ons NoLAepPXaHus AaBeHns B HedTs-
HbIX MacTax M 3a4acTyt CBA3aHHON NPOEKTHOW SKOHOMMU-
KW B NPOLECCE OAHOBPEMEHHOr0 NPOU3BOACTBA 3TUX [ABYX
Yr71eBOMIOPOAOB, B TOM YUCNE NOMNYTHOrO HETAHOrO rasa.
AMeHHO Takas cuTyaLWs XxapakTepHa A9 NpPOW3BOACTBA
rasa B CeBepHoi AMepuke. [1pn 3TOM BO BCEX CLEHAPUIX K
2040 1. perMony ynaeTcs 40CTUYb PEKOPAHOr0 YPOBHS f10-
Bblun 1,2 TPNH Ky6. M, B OCHOBHOM 3a CYET MPOMAOMXEHNS
pocTa raszonobolun B CLUA. B KaHane 0XnaaeTcs CHKeHne
npounssopacTsa rasa k 2030 r. ¢ nocneayoLLIMM BOCCTaHOB-
nexnem Kk 2040 r. (puc. 2.48).

CunbHee BCEro pasHWLA cnpoca no CLEeHapusM 0Tpaxa-
eTcs Ha 06bemax MpOW3BOACTBA Y CTPaH - KpynHemLwmx
3KCMOPTEepOB rasa. Kak npasuno, 1oKasbHble BO3MOXHOCTY
[06bI41 B LIGHTPAX MUPOBOro NOTPEBIeHN 0KasbiBaTCA
BOCTPEHOBaHbI B MOGbIX YCMOBUSX 1 HE CUIbHO MEHSKOTCS
no clieHapuaM. I3MeHeHns B NpupocTe Cnpoca BANSIOT B
NepByo 04epe/ib Ha 06bEMbI MEXCTPaHOBOM TOProB/M 1 Ha
TeX UrpoKoB, KOTOPbIE B HEl Y4acTBYHOT.

PucyHok 2.48 - MpupocT pobblum ra3a no pernoHam 3a 2015-2040 rr., Mapg, Ky6. M
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WcTounuk: UH3W PAH
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Tabnuua 2.8 - lo6biya rasa no peruoHaM 1 KpynHemwnM cTpaHaM Mupa, Mapg Ky6. M

2015 2020 2030 2040 Temnbl pocTa B 2015-2040 rr
I T = | 3 3 g | 3 3 g
g &2 £ 5| & £ &8 & § s
g g 2 g 2 2 & g 2 5
2 2 = & ] = & e = &
CesepHasi AMepuka 973 1091 nmn 191 1152 1245 1294 1229 10% 11% 09%
KaHapa 164 179 157 162 151 74 184 168 02% 05% 01%
Mekcuka 42 31 34 34 33 55 62 55 1% 16% 1%
CLUA 767 875 986 995 968 1016 1048 1006 1% 13 % 1%
0xHasi u LienTpanbHas AMepuka 172 169 188 192 175 231 237 199 12% 13% 0,6 %
ApreHTuHa 40 bk 47 48 43 53 59 46 1% 16 % 06%
bpasunus 24 21 46 52 38 69 68 45 43% 43% 25%
Espona 261 230 169 169 168 146 149 145 23% 22% 23%
Hopserus 121 120 99 99 98 88 90 88 -13% -12 % 13 %
CHT 861 923 1072 m9 1052 1104 1176 1091 10% 13% 10%
Poccust 636 699 805 838 813 854 900 833 12 % 14 % 1%
Pa3BuTble cTpaHbl A3un 82 150 156 159 144 155 158 137 26% 21% 21%
Asctpanus T4 144 150 152 138 149 152 131 28% 29% 23%
Pa3sBuBatoLumecs cTpaHbl Asum 459 508 671 675 658 790 804 776 22% 23% 21%
NHoma 31 31 51 50 50 69 7 68 33% 34% 32%
NHpoHesna 75 14 105 105 104 14 120 113 17% 19% 17%
Kurait 135 180 267 213 259 379 386 364 42 % 43 % 40%
Manaitans 69 75 73 72 69 69 70 67 00% 01% -01%
Bnwxnuit Boctok 585 642 868 874 826 1022 1055 963 23% 24% 20%
Vpak 7 14 34 36 33 63 68 61 92 % 95% 90%
VipaH 184 204 297 301 283 396 447 395 31% 36% 31%
Katap 164 182 247 252 243 250 255 240 7% 18% 15%
Caynockast Apasis 87 105 124 115 100 % 13 105 21% 1% 08%
Adpuka 198 231 296 31 297 457 462 449 34% 34% 33%
Anxup 84 87 89 9?2 88 109 108 107 10% 10% 10%
Erunet 38 57 66 65 66 57 58 56 16 % 7% 16 %
Mup 3590 3943 4597 4690 4472 5149 5335 4989 15% 16% 13%

WcToynuk: MH3W PAH
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PucyHok 2.49 - banaHc cnpoca u npeasioxeHus Ha ras B 2040 .
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2015 KoHcepeaTueHbiit 2040 /IHHOBALMOHHbIA 2040 3Hepronepexop 2040
MpoussoacTso Cnpoc
m buoras [a3ncmkaums yrna m [poume cTpaHbl, He-03CP m Adpuka
MeTaH yrobHbIX NNacTos m CaHUeBbli ra3 BanxHuii Boctok o Mg
1 HoBble MecTopoXaeHust W [leiiCTB. MECTOPOXAEHNS B Kuaif = lIpyrue 03CP
mEC Cnpoc 2015

JlefcTBYOLLNE MECTOPOXAEHWS NOCTENEeHHO WCTOLLATCS
n K 2040 r. cMoryT obecneyntb ToAbKo 0kono 50 % cnpo-
ca Ha ras. 04eBMOHO, YTO OCTABLUMICS CNPOC HEOBX0ANUMO
ByneT NoKpbIBaTb 3@ CYET PaCLUMPEHUS PECcYpPCHON Ha3bl
W peann3almuu HoBblX NPOeKTOB. OCHOBHBIM MCTOYHWKOM
YAOBNETBOPEHNS PaCTYLWLero cnpoca mno-npexHemy 6y-
LT TPAJNLMOHHbIA a3, OAHAKO Pas3BUTHE U NOCTENeHHoe
yaeLleBneH1e TeXHONOruin aobbiun byayT cnocobcTBOBaTH
POCTY 40NN HETPAAMLMOHHOMO rasa ¢ 16 % B 2015 1. 10 25 %
B KOHLLE NPOrHO3HOr0 Nepuoza, B ToM Ynchne 19 % npuaoercs
Ha CNaHLeBbIi ras, 3 % — Ha MeTaH YrofibHbIX MIacToB v N0
1% — Ha rasudukaumio yrng u 6uoras (puc. 2.49).

HecMOTps Ha TO, UTO «C/aHLLeBas PEBOIOLMS» NepeLlarty-
na yxe bonee yem gecaTuneTHui pybex, passutie aobbium
HeTpaMLMOHHOIO rasa NpoaosIXaeT B 3HAUNTENbHOW Mepe
ONPeNensTb COCTOSHUE Ta30BOr0 PbiHKa U MUPOBON TOp-
ros/v rasoM (puc. 2.50). besycnoBHbIM N1MAEPOM B 3TO 06-
nactu npogonxar octasatbcst CLUA - k 2040 1. oHW cMoryT
[06biBaTh 0k0n0 700 MApA Ky6. M CNAHLEBOro rasa.

[lo19 HeTpaAMLIMOHHOTO rasa, B TOM YUCe CnaH-

LieBOro v 61orasa, B 06LLEN CTPYKType npouns-
BOACTBA BYIET HEYKNOHHO YBESIMYNBATHCS.

PucyHok 2.50 - CieHapHbIi NPpOrHO3 NpoM3BOACTBA rasa B
MUpe No BUAaM, MApA Ky6. M
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HoBble MecTopoxaeHus
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Momumo CLUA, [obblyy CnaHLeBOro rasa OCYLLECTBASKOT
KaHafa, ApreHTuHa u Kutal, Ho HU O[IHOI U3 3TUX CTPaH He
ynanocb noBTopuTb yenex CLUA B pa3paboTke CnaHLEeBbIX
3anacos. [1o nporHosam MuHucTepcTBa NpUpoaHbIX Pecyp-
coB KHP, cTpaHa nnaHupyeT yBeamunTb L06bI4Y CNaHLEBOM0
rasa ¢ 8 mnpa ky6. m B 2016 . ;o noyt 30 mMapa ky6. M B
2020 ., n 0o 80 - 100 Mnpa ky6. M B 2030 T, 0IHAKO KNtOYe-
Basi HeONpeaeNneHHOCTb A KUTANCKOro CNaHLEeBoro rasa,
KakK 1 [ BCEX Takux PECYpCcOoB 3a npefenamin CeBepHOoit
AMepUKY, 3aKHYaeTCS B KYECTBE PECYPCHON basbl 11 CTO-
UMOCTY ero npoussoacTea (puc. 2.51).

Hanbonee BbiCTpbIMK TeMnaMn A0bblYa CNaHLEBOro rasa
bynet ysenuuneatbea B nepuoa a0 2025 . K 3ToMy BpeMeHH
06beMbl ero MMpoBoK 106bMM npeBbicaT 700 MApp Kyb. M,
nofaengioLlas Yactb KoTtopbix npuoetcsa Ha CLUA. 3atem
TeMnbl pocTta 06biun B CLLIA 3aMETHO CHIU3ATCS, @ MMpOBas
006biYa CNaHLEeBoro rasa byaer pacLUnpsTbCs 3a CYeT apy-
rux cTpaH: 40 100 Mapa Ky6. M NPOrHO3NUPYETCS YBEANYEHNE
006biun B KaHage. Mekcuka u ApreHTuHa aobaesaT bonee
50 Mapa ky6. M K 06LKMM 0bbemaM [0bblum, YyTb bonee
100 Mnpa Ky6. M — cTpaHbl Asin BO rnaBe ¢ Kutaem, 1 0Koo
40 mnpa ky6. M — cTpaHbl Adpuku. B EBpone u CHI npo-
PbIBOB B [106bI4YE HETPAAMLMOHHOIO rasa He NPeaBUAMTCS
BBMOY rE0N0rNYECKUX U 3KOHOMUKO-MONMTUYECKUX Orpa-
HUYEHWA.

PucyHok 2.51 - CueHapHbIi NPOrHo3 fobblun CNaHLeBoro
rasa no perMoHaM u OTLEeNbHbIM CTpaHaM MUpa, MApE Ky6. M
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WUctoyHmuk: UH3N PAH
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MeXayHapo[Has TOprosns rasom

OTINYME OT PbIHKA HedTH, ANS PblHKA ra3a YCKOPEeHHoe

Pa3BUTUE 3HEPreTUYECKUX TEXHOMOM A B COBOKYMHOCTH

C COLManbHO-3KOHOMUYECKUMU TEHAEHUMSMI HE BEAET
K MPOXOXOEHWK NIKa NOTPEBNEHUS M COKPALLIEHMIO CNpOCa,
HO ycnoBus GYHKLMOHMPOBAHNS ONS ra30BOr0 PbiHKa byayT
MEHSITbCS. KOHKYPEHLIMS Ha KIOUYEBbIX Fa30BbIX PbIHKaX yCu-
NMBAETCS, MUPOBAs TOPTOBNS NPOAOMKNAT HabupaTb 060pOThI
- K 2040 r. ee 0bbeMbl yBenuyates B 17-2 pasa, OCTUTHYB
14-15 TpAH Kyb. M. lpy 3TOM B TEYEHWE NPOrHO3HOIO Nepumo-
0a noytv 85 % MMPOBOro YNCTOrO 3KCMOpTa rasa byaeT npu-
XOOMTbCS BCEro Ha AECATKY CTpaH, B KOTOpYK noMuMmo Poc-
cun ByayT BxoanTb Katap, AscTpanus u CLUA. YCKOpeHHbIMu
TeMNamu BymyT HapallmBaTb AKCMOPT rasa W agpuKaHcKue
CTpaHbl, NPEUMYLLIECTBEHHO Hurepus, Mosambuk 1 TaH3aHws.
Hanbonee BbICOKME HEONPeAENeHHOCTU CBA3aHbI C MpaHoM,
NepcneKTBbl KOTOPOro CUNMbHO ByayT 3aBUCeTb OT [0CTyna
K MHBECTULMAM, TEXHONOMMAM W OT Haln4unsl OrpaHnyeHui Bo
BHeLLHelt Toprosne (puc. 2.52). B cleHapusx VIHHOBALMOH-
HbIi M JHEepronepexod NPeanonaraeTcs NoCTeneHHoe CHs-
TUE MEXOYHAPOHbIX OrPaHUYEHNI B OTHOLLIEHMN MpaHa. 310
nossonset K 2040 r. HapacTUTb 3KcnopT rasa U3 Mpaxa ao
118 Mnpa Ky6. M B IHHOBALIMOHHOM CLIEHapWK, HO B CLiEHapun
JHepronepexod NOTPeBHOCTU B AONOMHUTENbHbIX 06beMax
ByayT MeHbLLIE 1 3KCNOPT He MPEeBbICUT 76 MapA Kyb. M.

[lecsTb UrpokoB bymyT KOHTPOMPOBaTh 85 % Mu-

pOBOro sKcnopra rasa.

Ha cTopoHe nMnopTa HabnaaeTcs NOCTENEHHOE CMeLLe-
HWe TOProBbIX NOTOKOB 113 CTpaH ATNaHTUYecKoro bacceinHa
B CTPaHbl A3natcko-TUX00KeaHCKOro pernoHa, npenmyLue-
CTBEHHO HOHoi 1 KOro-BocTouHoit A3nn. HecMoTps Ha no-
CTOSIHHO pacTYLLEee Y1C/I0 MMNOPTEPOB NPUPOAHOrO rasa,
0k0/10 70 % TopryeMbix 06beMos B 2040 . 6yayT NpUXoanTh-
cs BCero Ha 10 cTpaH. Cpeaun Hux ngTepka KPYMnHemLwmnx -
nopTepoB rasa - Kutawn, Hans, dnoHns, frepManns 1 KOxHas
Kopes, Ha KOTOPbIX MPUXOANTCS MOMOBKMHA MUPOBOrQ Yu-
CTOro MMNopTa rasa. 4noHus yeTynuT nepeoe MecTo cpean
MMNOPTEPOB NPUPOLHOro rasa Kutaw u MHAMM, 3aMbikas

PucyHok 2.52 - CueHapHbli NPOrHO3 MUPOBOTO YACTOFO
3KCMopTa rasa no cTpaHam, Mapg Ky6. M
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TPOWKY NAEPOB, B TO BPEMA Kak KuTal yBennyuT nMnopT B
3-b pasa, a MHaug - B 7-9 pa3 B 3aBMCUMOCTM OT CLEHapus
(puc. 2.53). EBponeiickie CTpaHbl NPOOXaT HapaLLnBaTh
MMNOPT rasa n3-3a CHUXeHns cobCTBEHHOM A0bbuK. OaHa-
KO TeMMbl NPUpOCTa MMNopTa byayT CHUXaTbCA 13-3a NPO-
XOX/EHUS NKa CNpoca Ha ras v 3aMe[lIeH1st COKpaLLeHns
COBCTBEHHOM A06bIYN B aBCONIOTHBIX 06bEMAX.

Kntain yBenmuut umnopt rasa B 3-5 pas, NHans
B 7-9 pas, YTo NO3BOMNT UM CTaTb KPYMHEALLUMM

MWUPOBbIMK MMMopTepami. Ho nocne 2035 T. Kntai
NPMBIN3NTCS K NPOXOXAEHMO NiKa UMMOpTA.

MnopTHas 3aBucuMOCTb KuTtas byget BO MHOTOM Onpe-
OendTb CUTyaUuto Ha rasoBOM pblHKe A3uu B LienoM. Pac-
LUMpeHne COBCTBEHHON A06bIYM NPUPOAHOrO rasa nNpu of-
HOBPEMEHHOM 3aMefIeHun ero noTpedbneHns npueeaeT K
NPOXOXAeHWo KntaeM nuka uMnopra rasa nocne 2035T. B
cueHapusax KoHcepBaTUBHbIA 1 JHepronepexo, a B MHHO-
BALIMOHHOM cLeHapuun - nocne 2040 . B cBa3u C 3TUM N0OSIB-
NSETCS BbICOKas HeONPeneNeHHOCTb A1 KPYMHbIX Fra30BbIX
NPOEKTOB C MOCTaBKaMu B KuTal, peanusaLng KOTOpbIX
nnaHupyetcs nocne 2035 T.

PucyHok 2.53 - CueHapHblit NPOrHO3 MUPOBOrO YUCTOrO
UMnopTa rasa no cTpaHam, Mnpg Ky6. m
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Jkenopt CMI 6ynet pactv onepexaroLLmm Tem-

namu, 1 ero O0ns B MeXOyHapoaHOW TOProsne
rasom gocturHet K 2040 r. 60-65 %.
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MexayHapofoHble NOCTaBKM TPybOMPOBOAHOMO rasa kK
2040 r. ysenuyatcs Ha 10 %, npuyeM OCHOBHOI pocT byaeT
06YyCnoBeH yBenuyeHneM umnopta B Kutait. B 10 xe Bpe-
Mg rnobanbHbie noctasku CMI yenuyatcs noytu Ha 70 %,
a ux [ons B 06Lmx 06bemMax MMPOBO TOPTOBAM BbIpacTeT
10 65 % (puc. 2.54).

PocT uncna notpebuteneit CMNI n pacLumpeHue reorpadum
NOCTaBOK, 0COBEHHO Ha PbIHKM, 3HAYUTENBHO yOaNeHHbIE OT
LIeHTPOB NPOW3BOACTBA rasa, byayT cnocobCcTBOBATH POCTY
3HaunMocTu CII B MMPOBOW TOProB/e ra3oM. B oTBeT Ha
POCT CMPOCa, ObICTPbIMM TEMMNAMK PacLUMpSeTCca Npeano-
xeHue CII, rnaBHbIM 06pa3om - B CLUA, ABcTpanuu, Poccuu
1 Katape. [T0TEHUMANBHO ELLe OAHUM KPYMHBIM NOCTaBLLM-
koM CINI mor bbl cTaTh MpaH, 0QHaKO B CUy recnonnTuye-
CKMX (hakTOpPOB HEONPeaeneHHOCTb OTHOCUTENBHO NPUPO-
CTa MOLLIHOCTel B CTPaHe BCe eLLe coxpaHaetcs (puc. 2.55).

B 2016 r. Toprosns CNI pocturna 260 MaH T, u yxe 8 2017 1.
NPOAEMOHCTPUPOBana BTOpom 3a BCk uctopuo ClI-uHay-
CTPUM CKa4yoK Ha 14 % no bonee yem 290 MAH T. Mopaep-
XNBaeMas BbICTPbIM NPUPOCTOM MUPOBbLIX MOLLHOCTEN N0
CXuxeHuto, Toproeng CIMI NpofonXuT pactit - N0 laHHbIM
Ha 1 moHs 2019 T. NPUHSTLI MHBECTUUMOHHBIE PELUEHMUs no
HOBbIM NpoekTaM 60/1ee YeM Ha 88 MNH T NPOM3BO/ACTBEH-
HbIX MOLLLHOCTEW, MPU YCNELHOM BBOAE KOTOPbLIX MIPOBbLIE
06beMbl NPOW3BOACTBA yBeauyatcs ewe Ha 21 % yxe K
2024 . B TeueHune bAnXKaiLero BpeMeHn 0XnaaeTcsd pac-
CMOTPEHWE HOBbIX NPOEKTOB eLLE NpuMepHo Ha 102 MAH T.
BbICTPbIMK TEMMNAMMK PAcTyT U perasnduKaLMoHHbIe MOLLL-
HOCTW - K 2019 I. oHW gocTurnv 868 MH T, B CTaaum Coopy-
XeHus HaxoouTes etwe 95 MAH T (8 nnasyyux 1 14 Ha cyLue).

PucyHok 2.54 - CueHapHblii NPOrHO3 MUPOBOI0 YUCTOFO
akcnopra ceteBoro rasa u CII, mapp ky6. M
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LleHbl Ha ras3

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

LLIEero AHaMUKy He@TAHbIX KOTUPOBOK, HAYasncs Ux pocT,
CBA3aHHbIN C YBEMMYEHUEM CTIPOCA Ha ras, @ Takxe BOCCTa-
HOBNEHWEM HEQTIHbIX LieH, K KOTOPbIM MO-MPexXHEeMy npu-
BS3aHa 3HauMTENbHAd YaCTb ra30BbIX KOHTPAKTOB. O4HAKO K
nety 2019 1. ueHbl rasa B Epone v A3y BHOBb YCTPEMUIUCH
BHW3 OT BbICOKWX YpOBHeW oceHn 2018 ., notepsis 0kono 50 %
W CyLLLECTBEHHO 060rHaB AMHAMUKY HEQTSHbIX LieH. 310 CTa-
/10 eLLé OOHMM CUTHanNoM TOro, YTO ra30Bblf PbIHOK MOLLEN
CBOWM MyTeM, NOCTENEHHO TEPSIS B3aUMOCBSI3N C HEQTHHbIM.

‘ \ 0cCne CyLleCTBeHHOro nageHnd rasosblx LeH Ha PbIHKax

LleHoBas CUTYyaLMs Ha ra30BOM PbIHKE 3aMETHO MeHAeTcs.
C 0HOW CTOPOHBI NPO0/IXAETCS 0TBA3KA OT HEDTAHOM WH-
Aekcauun. C apyroi CTOPOHbI, CKa3biBAETCS pacLUMpeHune
“CNoNb30BaHus BI3, KOTOPbIE B HEKOTOPbLIX CTPaHax yxe
cenvac neToM B OTAENbHbIE AHW NO3BONKKOT NOYTH NOSHO-
CTbH) 3aKPbIBaTb NOTPEOHOCTH B 3N1EKTPO3HEPriK, a 3UMON
MOryT BPEMEHaMI 1eMOHCTPUPOBATb NOYTK HYNEBYD Bbl-
paboTKy. B pesynbrate TPaaMLMOHHbIE CE30HHble AncHa-
NaHCbl CNPOCa Ha ras ycunueatTcs. lpndem aucbanaHcel,
(GOpMUPYEMble CMPOCOM Ha 3/71EKTPO3HEPTU0 M TEMMO, W
HEPaBHOMEPHOCTbIO NpPOM3BOACTBa BW3, 3ameTHO oThu-
yatoTcd 0T AucbanaHcoB bonee CTabunbHOrO HeTSHOrO
cnpoca. Takum 06pa3oM, CO3AaKTCS YCNOoBUS ANS GOPMM-
POBAHMS FPKO BbIPAXEHHBIX CE30HHBIX YPOBHEN LieH. [Mpn
3T0M, N0 Mepe pacLuMpeHns molHocTein BU3, namexeHus
OHEBHOrO CNpoca Ha ras, Hanpumep B EBpone, MOryT bbiTh
KpaTHbIM, Y4TO HEM3BEXHO ByIEeT 0TPaXaTbCsa U Ha LieHaX.

LleHoBas 3aBMCMMOCTb Fa30BOr0 PblHKA OT He-
GTIHOr0 nocTeneHHo ucyesaet. [oTpebneHue
rasa Xxapaktepusyetcs BCE BOnblUen HepaBHO-
MEPHOCTbIO 3-3a COYETaHMs CE30HHOMO Cnpoca

Ha 3/1eKTPO3HEPIUI0 W TEM/IO, @ TakXKe CEe30HHO-
r0 W OHeBHOro aucbanaHca, GOPMUPYEMOrO UC-
nonb3oBaHneM BI3. B pesynbrate LieHbl rasa 06-
PETAIT SBHYIO CE30HHYH OKPACKY M CTAHOBATCS
BCE 60/1€€ BONATUNbHBIMA.
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B nepcnekTuee [0 2040 I. 0XMaaeTcs COXpaHeHe LLEHOBON
PErNOHANM3aLMN PHIHKOB rasa npu NoCTeneHHOM GOpMM-
POBaHMM rN06anbHOr0 TOProBOro NPOCTPaHCTBA. PasBuTue
cermenTa CII 1 BBOA HOBbIX TPYHONPOBOAHBIX MOLLHOCTEN
obecrneyar [JOCTaTOYHO TMBKME MepeTokyM Mexmay peruo-
HaMK, HO BbICOKas [0N9 3aTpaT Ha TPAHCMOPTUPOBKY Mpu
nocTaBkax Ha BOMbLUME PACCTOSHUS NPUBEAET K HaNNUMI0
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, 0bycnoBneHHbIM
YBE/INYEHNEM MUPOBOrO CNPOCA Ha Hero, B 0COHEHHOCTH B

Pa3BMBAIOLLNXCS CTPaHaX, U POCTOM M3[ePXeK Ha ero fo-
Bbivy (puc. 2.56).

YuuTbiBag HanMune A0CTaTOYHO Bonblunx 06bEMOB Aei-
CTBYIOLLMX 1 NOTEHLMaNbHO [OCTYMHbIX MPOEKTOB [406bIYK
W TPAHCMOPTMPOBKM, HY B EBpONE, HI B A3UK HE 0XNAaeTCs
BO3BPALLEHWS HA ANNTENbHYI0 NMEPCMNEKTUBY YPOBHS LIEH
2012-2013 rr. Ha ¢oHe pocTa Cnpoca OCHOBHbIE 0BbEMb
TOProBau 6yayT CMeLLaTbCs Ha PbIHOK cTpaH Asnn. Qopmu-
pyemble B PEruoHe LieHOBble MHAEKCHI ByayT NOCTENeHHO
CTAHOBWTLCS ONpeaensoLLIMMKU s BCEA MUPOBOI TOProB-
.

YyutbiBas Hannume 6onbLLKX 06bEMOB ﬂeVICTBYI-OLLI,I/IX W NOTEHLUWNaNbHO AOCTYMHbIX MPOEKTOB MO L06bive 1 TPAHC-

NOPTUPOBKE rasa, H1 B EBpONe, Hi B A311 He 0XXMAAeTCs BO3BPALLEHNS Ha ONNTeNbHYO MepCreKkTuBy YPOBHS LieH

2012-2013 rr.

PMCYHOK 2.56 - np0FH03HbIe cpeaHeB3BEeLLEHHbIe LLeHbl Ha ra3 Ha perioHanbHbIX PbIHKax no cueHapuaMm

nonn. 2017 r./Tbic. ky6. M
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PbIHOK TBEPAbIX TOMJINB

Cnpoc Ha TBEp0€ TONNMBO

Bepable Buabl Tonnuea® B 2015 1. obecneynanu 38 %

MWUPOBOT0 3HEPronaTpedbneHNs, Npyu 3TOM Ha Yronb Npu-

Xogunoch 28,3 % 0T MUPOBOr0 3HepronotpebneHus. B
HacTosILLiEe BpEMS OKONO 38 % BCEW NPOW3BOAMMON 3/1eK-
TPOSHEPTWW B MUPE BbipabaTbiBaeTcs W3 yrns. B npouecce
rnobanbHoOM TpaHC(OPMaLMM  MUPOBOA  3HEPrOCUCTEMbI,
PbIHOK Y4, MOXanyi, I8MOHCTPUPYET Hanbonee CnoxHy
1 NPOTMBOPEUMBYIO AMHAMMUKY. YrONb Ha NPOTSKEHMUM MHOMUX
AecatuneTuit 6oin 1 B nepuof Ao 2040 1. ocTaHETCs OAHUM 13
CaMbIX AELUEBbIX W [OCTYMHbIX UCTOYHMKOB 3HEPriK. MMeH-
HO OH 6blN ¥ OCTAETCS OCHOBOW 3KOHOMMYECKOr0 pocTa s
CTPaH, KOTOPbIE MOKa He roToBbI NAaTUTL BOMbLLE 3a Apyrue
PECYPCbI, U ANg KOTOPbIX 3KONOrNYeckue npobnemMbl MMetT
MEHbLLINA NPUOPUTET, YeM 3KOHOMUYeCcKoe passuTie. OoHaKo
nop, BNUIHMEM NONUTUKKM OeKapboHW3aLmuu 1 BypHOro pas-
BUTUSA HOBbIX TEXHONOMMI (Mpex/ae Bcero, BO30BHOBNAEMbIX
WCTOYHMKOB 3HEPTWN, HAKOMWUTENEeN 3NEKTPO3SHEPTWW, pac-
npeaeneHHbIX 3HepropecypcoBs, HETPAAMLMOHHbLIX METOAO0B
[06blun Ta3a v Ap.) NpaKTUYeckn BCe CTPaHbl C PasBuUTOil
3KOHOMMKON M TEXHONOMMAMW CTaBSAT 3afjady NocTeneHHoro
CHUXEHWs 10NN YrNng B sHeprobanaHce, rmaeHbIM 06pasoMm,
LN YMEHbLLIEHUS BPEHbIX BbIBPOCOB B aTMOCHEpY.

JKOMOrMYecKmne orpaHnyeHus CTaHOBATCS BCe bonee Bax-
HbIM (DaKTOPOM, BAMSIOLLIMM Ha Pa3BUTUE erﬂbHOI7I oTpac-
NN, VX y>XXECTOYEHNE NMPUBOOMT K POCTY Kak KamnutasbHbIX,

33

Yronb, TBEpaas buomacca v ap.

Photo by Nick Nice on Unsplash

[Ing 60nbLUMHCTBA CTPaH MUPa Yrofb - BbIHYX-
LEHHbIN BbIBOP, KOraa OTCYTCTBYHT Apyrve bonee

3KOHOMUYECKN W 3KONOrn4yeckn rnpuemMiemMble
aNbTepPHATMBbI.

TakK M OMepaLMOHHbIX 3aTpaT B Yro/bHOW reHepaumuy - 3a
CYET YBENNYEHNS 3KONOTMYECKMX MNaTexel u 3aTpar no
BHEAPEHWID Mep NoaaBneHns BbIBPOCOB U QUUCTKM [1bIMO-
BbIX a30B. YeLUeB/IeHMe anbTepHATUBHbBIX MCTOYHMKOB W
BBE/EHWE «YINEPOAHbIX» NAATeXen MOXET HauyMHaTb Bbl-
TECHATb YrONbHYH0 FeHepaLui0 SKOHOMUYECKM, a YBENNYe-
Hve [0 BU3 elle 1 co3AaeT TEXHUYECKME BbI30BbI - BEflb
YronbHas reHepauns B pesynbtate [OMKHA CTAHOBUTHCS
bonee rMbKon 1 MaHEBPEHHOW. B 3TON cuTyaLmn KOMNpo-
MWUCCHbIA NyTb MOrNK Bbl 06ECNeYnTb TEXHONOMMN «YNCTO-
O YrN$»: COBPEMEHHbIE YrObHbIE CTAHLMK UMEKT 0YEHb
HW3KWE NoKasaTen BbIBPOCOB - Ha YPOBHE Fa30BbIX, 0Y4EHb
3G OEKTUBHBI 11 B pa3bl MaHeBpeHHee. HO CTOMMOCTb 3TUX
cucTeM (MemBpaHbl 1 Np.) HUBENUPYET BCIO AELLUEBNU3HY YA
B CPaBHEHMM C IPYTUMIU UCTOYHUKEMM SHEPrin. A TeXHONO-
ruv ynasnusanms 1 3axopoxerns CO, (CCS - Carbon Capture
and Storage) noka He NonyYnnN WNPOKOr0 PacnpocTpaHe-
HWS M3-3a BbICOKMX 3aTPaT Ha TPAHCMOPTUPOBKY W 3aKauky,
OrPaHNYEHHbIX BO3MOXHOCTEN NPUMEHEHNS 1 BO3MOXHbIX
NocneayoLnx HeraTuBHbIX BIWSHUIA — OMACHOCTW BbI6PO-
COB rasa B aTMOCGhepy, CTUMYIMPOBaHUS CEMCMUYECKON
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aKTUBHOCTK U T.AO.

Bo MHOrom BbiBOp pasBUNKW MEX[Y BCEMU CLEHAPUSMM
byneT npenonpeensTbCs No3nLmen KPYnHemwnx y4act-
HWKOB YrONbHOrO PblHKa - Kntas n NHAUM - B OTHOLIEHUN
YrOMbHOI reHepauun n cObCTBEHHOTO NPON3BOACTBA YINA.
Hans noka aaeT BecbMa NpoOTUBOPEYMBbIE CUrHANbI 0 CBO-
WX NnaHax B OTHOLLEHUK yrAs, a Kutal akTMBHO 0BHOBNS-
T CBOW NapK YrofbHbIX CTAHLWA W 3a9BNSET O HAMEPEHUH
60opOTbCA C 3KONOrMYECKUMM npobnemami nyTeMm aanb-
HeWLlero pasBUTUS TEXHONOTIA, @ HE 0TKasa OT YroJibHOM
reHepauuu.

B NporHo3HOM nepuofe Bo BCex clieHapusx K 2040 1. oxu-
0aeTCs CHIKEeHMe Cnpoca Ha yronb B abCONMOTHOM BbIpa-
XEHMM Ha 6-9 % OT COBPEMEHHOr0 YPOBHS, W, KaK Cnef-
CTBWE, - [allbHelLlee COKpalleHue ero Aoan B MUPOBOM
3HeprobanaHce ¢ 28 % 00 19-23 % k 2040 1. B 3aBUCUMOCTH
oT cueHapus (puc. 2.57).

PucyHok 2.57 - MpupocT notpebneHus yras no ctpa-
HaM u pernHam mupa B 1990-2015 rr. u 2015-2040 rr.
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B nepuon oo 2030 r. BO BCeX CLeHapusx Mup
NponaeT Nk notpebnexuns yrns. Mpu 31oM, ecnu
B KOHCEpBaTUBHOM CLiEHApUM MUAP NPOXOANT MUK

noTpebneHus yrns TOMbKO K OKOHYaHMo pac-
CMaTpMBaEMOro nepuoaa, T0 B CLeHapuu 3Hep-
ronepexon 310 NPOM30AOET YXe B brnxauLuve
HECKO/IbKO NET.

BaXHbIM [1paliBEPOM COKpaLLEHUs MWUPOBOrQ Cnpoca Ha
Yrofb CTaHeT PEe3K0e COKpalleHus NoTpebfeHus 3Toro
BMOA MCKOMaemoro Tonnuea B ctpaHax 03CP, ctumynupy-
eMoe 0BLLMM CHUXEHMEM 3HEPronoTpebneHns, aKonoru-
YECKOW NONUTUKOM U NOCTENeHHbIM COBEPLLIEHCTBOBAHNEM
TEXHONOr U reHepalium Ha BN3. KpoMe TOro, CyLLIECTBEHHO
(B cLieHapwun 3Hepronepexoa NPakTUYeCKM A0 HyNeBbIxX 0T-
METOK) 3aMeannTCe MPUPOCT Cnpoca Ha TBepAble TOM/uBa
B Pa3BMBAOLLMXCS CTPaHaX, 3@ CUET Pe3KOoro CoKpPaLLeHms
notpebnexns yrng B Kutae, KOTOpbIA XOTb U NPOLLEN «MUK
cnpocax» Ha aTtoT Bua Tonamea yxe B 2013 1., Ho B 2018 . BCE
ele 3aHuman 51 % B MUPOBOM NOTPeBNEHUM yrhs.
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[MPOrHO3 PA3BUTWA SHEPTETUKI MUPA 1 POCCIN 2019

B Kutae nong yrng B 06uiem aHeprobanaHce cTpaHbl Hey-
K/IOHHO pocna ¢ 51,6 % B 1980 . 0o 65,9 % B 2015 1, 0IHaKO B
CBSI3W C NEPECMOTPOM NPUOPUTETOB HaLLMOHANbHOM SHEPTo-
nonutukm n "Blue Sky Energy Plan" 8 nepcnekTuse no 2040 1.
OHa COKPATUTCS [0 YPOBHS 41-45 %. WHOMS, yBENMYMBLLAS
Lo yrng 3a 35 net ¢ 22 % 81980 1. oo 442 % B 2015 1., B
nepcnektnee Ha 2040 r. B KOHCEPBATUBHOM CLiEHapuUn He-
3HAYMTENbHO HAPaCTUT 3TY 00 [0 44,5 %, a B CLEHapuax
MNHHOBALIMOHHbIN 1 IHepronepexo, HaobopoT, COKPaTUT ee
00 42-43 %, HECMOTPS Ha POCT abcoMOTHbIX 06bEMOB MO-
TpebneHus yrng. Mpoyne pasBrUBAKOLLMECS CTPaHbl A3un -
BbetHaM, NHpoHesna, Manainaug, MakuctaH, baHrnagew w
Op. - 6yayT yBennunBaTh NOTPEBNEHNE YIS, COXPaHSs ero
L0110 B 3HeprobanaHce NpuMMEPHO Ha TEKYLLEM YPOBHE, B
cpeaHeM no rpynne ctpaH 17-20 % (puc. 2.58, Tabn. 2.9).

Kutait 6yneT cokpallaTb MCMonb3oBaHue s,
HO [Ipyrvie pasBuBalOLLINECS CTPaHbl Asuu ByayT
HapaLLyBaTh ero notpetnexHne Ha BCeM ropusoH-

Te [0 2040 r. A3NaTCKWA PbIHOK YKPENASIeT CBOWA
CTaTyC [NMaBHOr0 MMPOBOTO LiEHTPa NOTPpebnexuns
yrns.

PucyHok 2.58 - lporHo3 notpe6aeHus yrns no pernoHam
MUpa Ang Tpex CLueHapues
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Tabnuua 2.9 - MporHo3 noTpe6nenus yras no peroHaM U KpynHemwwuM cTpaHaM no CLEHapusM, MAH TY. T.

mmm EBpoONa
mmmm CeBepHas AMepuka
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CeBepHas AMepuka 580 551 492 409 363 440 297 221 -11% -2,6% -38%
H0xHas u LieHTpanbHas AMepuka 48 51 55 48 43 58 49 39 08% 00% -08%
EBpona 446 3719 297 234 221 236 177 150 -25% -36% -43%
CHI 266 238 222 216 207 234 221 199 -05% -06% 12%
Pa3Butbie cTpaHbl A3un 347 335 317 287 279 289 245 242 -07% -14% -14%
PassuBatowwmecs ctpaHbl Asumn 3630 3706 3974 3677 3592 4104 3622 334 05% 0,0% -03%
NHama 541 695 987 971 917 1200 145 1016 32% 30% 26%
Kurait 2841 2738 2647 2349 2313 2493 2035 1862 -05% 13% 17%
BvxHuit Boctok 14 12 12 12 12 n 10 10 1% -13% -13%
Adpuka 153 166 192 183 165 224 200 m 15% 11% 05%
Mup 5484 5439 5561 5066 4881 5595 4826 4374 01% -05% -09%

WcToyHuk: UH3N PAH
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Mpennoxexue TBepAOro TOMIUBA

OKasaHHble 3anacbl yrng B MUpe, MO OLEHKaM
Ha 2017 ., cocTaensoTr bonee 1 TPH T, KOTOPbIX NpK
TEKyLLLeM YPOBHE A06blyM XBAaTUT Bonee 4em Ha

30 ner. Tpn YeTBEPTH 3TUX 3aMacoB COCPEAOTOYEHO BCEro B

ngTv cTpaHax Mupa - CLUA (24 %), Poccun (16 %), ABctpanuu

(14 %), Kutae (13 %) n MHamm (9 %). B HacTosLLIee BPeMs OCHOB-

HbIMW MEPaMU N0 MUPOBOIA 106bIYe TOPryeMoro yrns aBns-

totce Kutait (464 %), CLUA (9.8 %), WHauna (7,8 %), UHnoHesns

(72 %), AscTpanus (7.9 %), OAP, Konym6us u Poccus (5,5 %) -

Ha ropusoHTe 2040 r. cOCTaB 3TWX CTPaH HEe USMEHUTCS, HO

pacnpeneneHne oneil MexXmy HUMKU MOXET CYLLECTBEHHO

NOMEHSATLCS B 3aBMCUMOCTY OT CLEHapus.

Tonbko B KOHCEPBATMBHOM CLiEHapUM MMPOBOMY NPOM3BO[1-
ctBy yrns K 2040 r. ynactcs 0CTaTbCs NOUTH Ha TEKYLLEM
YPOBHE, B ClLeHapusax WHHOBALMOHHBIA U 3HEpronepexof
[06bi4a cokpaTutes Ha 13 % n 21 % (puc. 2.59). B pesynb-
TaTe 06bEM [06bIYN N0 CLUEeHapuaM 0TInYaeTcs bone yem
Ha 1200 MAH T Y. T. (5595 MAIH Ty. T. B KOHCEPBATUBHOM CLie-
Hapuu 1 4374 MAH T Y. T. B CLLEHapUn 3Hepronepexos), Yto
MPUMEPHO COOTBETCTBYET TEKYLLEMY MOTPEBNEHNK NaTH

pernoHos - CeBepHon Amepuki, HXHONR 1 LleHTpanbHON
Amepwkn, EBponbl, banxHero Boctoka u Appuku.

Ha npoTsXeHun NpOrHO3HOro nepuofa Ha CTOpoHe npef-
NOXeHNs yrng 6y[eT COXPaHATbCS BbiCOKas HeONpeaeneH-
HOCTb, YTO CB$I3aHO C 3aBMCMMOCTbBIO BCErO PbIHKA OT AABYX
KJIOYEBbIX KPYMHENLWnX Urpokos - Kutas u WHouw, obe-
CMEeYMBaIOLLMX OCHOBHOW CMPOC W OMPEeLensiowmnx LeHbl
Ha pblHKe. lonuTnyeckne ycTaHoBKWM KuTad, yKasaHHble
B 13-M [lgTuneTHeM nnaHe passuTus, ByoyT CTUMYNMpO-
BaTb CHWXEHWE cnpoca 1 BMeCTe C TeM [06bluK, yTo By-
[EeT CNocobCTBOBATb 3aKPbITUK MENKUX YrOMbHbIX LWaxT
W MOOEpHM3aUuMu KpynHbiX. Tak, B COOTBETCTBUM C 13-M
M9TMNeTHAM nnaHoM Kutai yxe Havan BbiBoa 800 MAH T
A06bIYHbBIX YrONbHBIX MOLLHOCTEN, KOTOPble HE OTBEYalT
9KONMOrMYECKMM U TEXHUYECKUM TpeboBaHuaM, 3Ty paboTy
nnaHupyertcs NpoaoIXuts. Mpu aToM BBOAATCS 500 MJH T
HOBbIX MOLIEPHN3MPOBAHHbBIX MOLLHOCTEN Mo Lobblve. (K
[06bl4K yrng B Kntae, KOTOPbIV paHee 0Xunancs B nepuos
0o 2025 ., Hactynun yxe B 2013-2014 rr. K 2040 r. npouns-
BOACTBO yrng B Kutae cHu3nTcg Ha 9-29 % no CpaBHEHUIO

PucyHok 2.59 - MporHo3 fo6blyu yrng no permoHam Mupa ais Tpex cLeHapumes
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c yposHeM 2018 . Mpn 3TOM BO3MOXHOCTM 006bIYM BMONHE
no3BongT Kiutato B cLeHapusx MIHHOBALIMOHHbIA 1 IHepro-
nepexoq CTaTb 3KCMNOPTEPOM YIS,

K 2040 r. cTpaHbl pa3BMTON 1 pa3BuBatoLLencs Asum byayT
obecneunBaTb 40 75 % A06bl4M B KOHCEPBATMBHOM CLiEHa-
pun 1 79 % B cueHapum IHepronepexof (tabn. 2.10)

CtpaHbl Asun obecnevar 6onee 70 % MUPOBOrO

MPOM3BOACTBA YI/id BO BCEX CLEHapundXx.

Image by Aratonuit Craduuyk from Pixabay

Ha ¢oHe pocTta cnpoca B WHOMK BaXXHbIM BOMPOCOM 4

BCEIl MMPOBOIl TOPTOBAW ABNSIOTCS £ BOSMOXHOCTU 0Be- CLUA 6ynyT cokpaliaTb 106bl4y BO BCEX CLEHapuax, 0cTa-
CreunBaTh NPUPOCT 3a CYeT COBCTBEHHOr0 NPOM3BOACTBA. BasiCb NpX 3TOM HETTO-3KCNOPTEPOM. ABCTpanus B KoHcep-
B yCNOBUSIX OTCYTCTBUSI OrPaHMYEHNit N0 A06bIYE U CTPEM- BATMBHOM CLieHapwuy BnnoTb Ao 2040 r. byneT HapalmBsatb
nexns obecneunTb 3HeprobesonacHocTb y MHauM ecTb 06bembl 106bium (Ha 19 % 3a nepuon 2016-2040 rr.), Hanpas-
BO3MOXHOCTb HapacTUTb 06beMbl. OfiHaKo BCTAeT BOMPOC N95 3KCNOPTHbIE NOTOKM B CTOPOHY WHANN 1 YaCTUYHO B Ki-
0 CNOCOBHOCTY BBECTW HEOBXOOMMbIE LOObIYHBIE MOLLHO- Ta, @ B IHEPronepexo/ie - HanpoTuB, COKPALLAT.

CTW M CKOPOCTW pPasBUTUS HEOBX0ANMOW UHDPACTPYKTYDHI,
B YaCTHOCTW XENe3HOA0POXHOW CeTu.

Ta6nuua 2.10 - MporHo3 fo6bIuM yrag no peroHam U KpynHemwnMM CTpaHaM no CLeHapusM, MAH TY. T.

2015 2020 2030 2040 Temnb! pocTa B 2015-2040 rr.
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2 S z & S £ & S £ &
CeBepHas AMepuka 671 608 551 403 364 481 322 238 3% -29%  -41%
t0xHasa u LieHTpanbHas AMepuka 88 99 105 95 87 107 95 83 08% 03% -02%
EBpona 236 21 166 125 N4 132 96 70 23%  -36% -41%
CHIr 374 423 421 402 354 415 369 306 04% -01% -08%
PasButble cTpaHbl A3un 430 453 483 433 422 490 395 386 05% -03% -04%
Pa3BuBatowecs cTpaHbl A3umn 3489 3416 3591 3389 3326 3m 3314 3086 02% -02% -05%
NHaws 376 375 653 646 623 856 832 781 33% 32% 30%
Kntai 2669 2579 2503 2345 2313 2428 2058 1897 04%  -10%  -14%
BnuxHuii BocTok 1 1 1 1 1 1 1 1 02% 02% 02%
Adpuka 221 227 243 218 212 259 233 203 06% 02% -03%
Mup 5512 5439 5561 5066 4881 5595 4826 4374 01% -05% -09%

WcToyHuk: MH3N PAH
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MeXpervnoHanbHas TOProeng YrneM U LeHbl

ensbexHoe CHkeHne notpebnenuns B ctpaHax 03CP u

NPOXOX/EHME NuKa Win cTabunusaums cnpoca B pas-

BMBAIOLLIMXCS CTpaHax npu HEnpeackasyeMoCcTu CKo-
POCTM 3TUX W3MEHEHWI CO3AAI0T KpaiHe BbICOKYI0 Heonpe-
LENEeHHOCTb OTHOCUTENbHO MEepCrneKkTUB MeXAyHapOoaHoro
YronbHOro poiHka. B nepuop 2014-2017 rr. Toproenst 661CTPO
pocna - CHWKEHWE LIEH Ha Yrofb, HU3KME LIEHbI Ha BbIBPOCH
CO,, petleHns Kutas no 3aKpbITUi0 YrObHbIX LLIAXT - BCE 3T0
Cnoco6CTBOBANO PacLUMPEHUo 06beMOB MMPOBOI TOPrOBAN
W NOSIBNIEHWIO AONONHUTENbHBIX HULL. OIHAKO B NEPCMNEKTUBE
CUTYaLMs MOXET CWUbHO W3MEHWUTLCS: BbIBOA MafblX Yrofb-
HbIX LUaxT B KnTae B pamkax Nporpammbl YXe BbIMOJHEH,
BBOASTCS 60nee sOGEKTUBHbIE MOLLIHOCTW, @ CaMa CTpaHa
NPOXOANT MWK NOTPE6IEHNSs, COOTBETCTBEHHO NOTPEBHOCTEN
B MPUMPOCTE MMMOPTa HET, HO €CTb OCHOBAHMS ANS ero Co-
KpalleHus. EBpona 6onblle He PacCyMTbiBAET Ha YMCTble
YrONbHble TEXHOMOTMKM KaK OfWMH W3 NPUOPUTETOB Pa3BUTUS
W NNaHOMEPHO COKPAaLLAeT MCnonb3osaHue yrag. B NHauu
COXpaHSETCS BbICOKAs HEOMPEAEeNeHHOCTb OTHOCKUTENbHO
BO3MOXHOCTEN 06ecneyeHns pacTyLLero cnpoca cobeTeeH-
Hoi aobblyeit. B CLUA AamuHucTpauma 1. TpamMna 3agsuna o
nepecMoTpe NoNnUTMKK 06 0TKase OT Yrois, B TOM Yucne AN
obecneyeHuns skcnopta. [pu 3ToM ¢ 6ONbLLIOI BEPOSTHOCTbIO
3T0 He NPWBEMET K YronbHoMy peHeccarcy B CLUA, a Tonbko
3aMEe[INT NPOLECC COKPALLIEHNs ero NPOM3BOACTBA U NOTPE-
BneHus.

06beMbl TOPrOB/M W LIEHDI Ha PbIHKE BYayT 3aBU-
CeTb, NPex[ae BCEro, OT AeCTBUM [ABYX UrpOKOB

- ViHomuu n Kutag, 4to [1enaet Becb PbIHOK 0YeHb
HEYCTOMYMBbBIM U 3aBUCUMbIM QT TOYEYHbIX MONK-
TUYECKUX PELLIEHNI.

06beMbI TOPrOBAN W LieHbl Ha PbiHKe ByoyT 3aBUCETb, Npe-
X[1€ BCEr0, OT IEACTBUI ABYX UrPOKOB - MHAMM 1 KuTas, uTo
[ENaeT BECb PbIHOK 0YEHb HEYCTOMYMBbLIM N 3aBUCUMBIM OT
TOYEYHbIX MOMMTUYECKMX PeLLeHni. POCT obbema UMnopTa
yrns B ByayLLeM 0XWUOAeTCca MMEHHO 3a CYeT CTpaH Asuat-
cKo-TX00KeaHCKoro peruoHa (B nepsyto ouepeapb -MHauu
n cTpaH Hro-BoctouHoi Asuw, roe byneT yBenmyuBaTbes

noTpe6HOCTb B BbICOKOKAYECTBEHHbIX YrNgx), a Takxe
CTpaH bnuxHero BocToka n Adpukn, B TO BPEMS KaK B
Kutae v passutbix ctpaHax Asuu (dnouus, 0xHas Kopes)
cnpoc, ckopee, byoeT CTarHupoBaTh MM COKpaLlaTbed, a
Ha EBpOMenckoM HampaBneHun 6yaeT Heu3bexHoe CHU-
XeHne cnpoca noTpebHocTu B uMnopTe. OXuaaeTcs, YTo
K 2040 r. umnopT yrng B EBpony cokpatutcs Ha 50-62 % B
3aBMCUMOCTK OT CLIEHApWS NP OHOBPEMEHHOM MafeHum
CODBCTBEHHOIO NPOK3BOACTBA Ha 45-70 %.

Mpn 3TOM paa NPOM3BOAMTENEN N0 Pa3HbIM NPUYMHAM B
AanbHenwem 6yayT CokpaliaTb CBOM 006BLEMbI 3KCMOP-
Ta: Konymbus Ha ropusoHTte 2030 . ucyepnaeT OCHOBHbIE
MECTOPOXAeHus, a HOoHe3ns ByneT BbIHYX/eHa nepeHa-
NPaBMTb YaCTb 3KCMOPTHOIO YIS Ha YAOBNETBOPEHNE BHY-
TPEHHEro cnpoca. Takum 06pa30M, Ha K/KYeBbIX PaCTYLLMX
pblHKax - KOBA, NHaus, BavxHuii Boctok, AQpuka - peanb-
Has KOHKYPEHLWG pa3BepHeTCd B NEPBYH oYepelb Mexay
AscTpanueit n Poccuen.

06beMbl MEXPEruoHanbHOW TOProBAM BbIpacTyT B KOH-
CEepBaTMBHOM CLIEHapUM N0 CPaBHEHUK C TEKYLIWMK B
npenenax 10 % n3-3a pocta noTpebneHns B CTpaHax, He
obecneyeHHbIx COBCTBEHHbIMM 3anacaMi. Ho B CLEeHapuu
3Hepronepexon MAET COKpalleHue TOProBAW NPUMEPHO
Ha 25 % B cpaBHeHuu ¢ 2018 1., 4To HensbexHo npueeaeT
K POCTY KOHLIEHTPALMX PbIHKA W YCUIEHUI0 KOHKYPEHTHON
60pbObl MEX/Y NOCTABLLMKAMM 33 CYXAlOLLLYOCS 3KCMopT-
Hyto Huy (puc. 2.60).

Image by Erich Westendarp from Pixabay
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PucyHok 2.60 - CLieHapHblil TpOrHo3 MeXayHapogHoW ToproBiu yrnem B 2040 1., MAHTY. T.
(nonoxutenbHble 3HaUeHNs - IKCMOPT, OTpULLATENbHbIE - UMNOPT)
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WUcToynmk: NHIN PAH

N3MeHeHus B xapakTepe MeX/1yHapoAHOW TOProBu U 0Co-
BeHHOCTV BanaHcupoBaHUsS Crpoca W MPEeaNoXeHns Ha
PbIHKE Yr/I9 BO MHOTOM NPELONpesensT Kak 0bLlyt AnHa-
MWKY MWUDOBbIX LiEH Ha Yronb B nepcnekTuse oo 2040 r, Tak
W UX MEXPErnoHanbHyo AnddepeHLnaLmio.

VIHHOBALMOHHBIN CLEHapuii 1 JHepronepexos npeanonara-
tOT CHUXEHME LIeH YXXE B CAMOM Hayare NporHo3Horo nepu-
04a Ha QOHE YCUIEHNS MEXTOMAMBHON KOHKYPEHLMM B re-
HepaLuv 1 BOCCTaHOB/EHUS NPOM3BOACTBA Yrng B Kutae. B
KoHcepBaTMBHOM ClLieHapuu 3Ti GakTopbl 6onee pacTaHy-
Tbl N0 Bpemenn. B nepuop 2025-2030 rr. B KOHCEPBATUMBHOM
CLieHapun COepXaHHOMYy poCTy LeH crocobeTeyeT pac-
LiMpeHne umnopta MHanein u ApyrMi passuBatoLLUMmUCS
cTpaHamu Asuu (kpome Kutas) 1 ectecTBeHHas sckanaLns
NMPOM3BOACTBEHHBIX 3aTPAT, CBA3aHHAs C HEOBXOAMMOCTbIO
nepexoaa Ha 6onee CNOXHble MECTOPOXAEHNS ANS YAOB-
NIETBOPEHNS ME/IIEHHO PaCcTYyLLero MMPoOBOro cnpoca.

2015

2040 72040, 2040

KOHe..|IAKoB.| 3N
Npoune paseuBatoLLmecs
CTpaHbl A3un

WNnaus

400
200

2040 | 2040
Komc. | MHHOB.

Pa3sButble cTpaHbl A3un

B cueHapuu 3Hepronepexon passutue BW3, Hakonutenen
W YCKOPEHHbIA NMPWUPOCT ra30BOM TeHepaLun NpuBOAST K
CHUXEHMIO MUPOBOK NOTPEBHOCTM B TBEPAOM TOM/MBE, 3,
3HaYuT, He TpebyeT BOBNEYEHUS B 3KCMyaTaUMo A0pOro-
CTOSILLIMX HOBbIX 3anacoB, KOTOPble BBOAMAUCH B KOHCep-
BaTUBHOM cleHapuu. CoyeTaHne aTux hakTopoB NPUBOAUT
K TOMY, YTO LIEHbl B JHEPronepexoae 0KasbiBAOTCS HUXE
3HayeHui KoHCepBaTUBHOMO CLeHapus, Kak Ajsl a3uaTcko-
ro, Tak 1 419 eBpOneincKoro pbiHKoB (puc. 2.61).

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

eM MUPOBOV TOProB/M NOAAEPXKNBAETCH HOBbIMU
MMropTepamu, T0 B CLiEHapuu 3Hepronepexopa
CHWXEHWE LieH YrNs CTAHOBUTCA HEN3BEXHbIM.
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PucyHok 2.61 - PeTpocnekTusa 1 NporHo3 LeH Ha yronb B nepuog, ¢ 2010 no 2040 rr. no cueHapusm

nonn. 2017 r./1
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[MO3NLMN KNHYEBBLIX UTPOKOB

CHOBHOW POCT CyMMapHOro Npou3B0/CTBa 3HEprope-
CypcoB B Mupe byneT obecneyeH CTpaHaMu, He BXoaS-
wumn B 03CP, ux [0nst BO BCEX CLIEHAPUSX NPEBLICUT
70 %. Cpeny nckonaeMblx SHepropecypcoB Hanbonee Bbl-
COKMMM Temnami byayT pacTv 06bembl NPOU3BOACTBA NpK-
POMOHOr0 rasa, 3HaYnTeNbHO NPEeBbILLAs TeMMbl POCTa 06b-

eMoB [106b4n HedTu 1 yras. Ho B LIENOM YrNeBo0pOiHOE
TONNMBO BYLET NOCTENEHHO YCTYNaTh CBOE AOMUHMPYIOLLEE
MONOXEHWE B MO/b3y BObICTPOPACTYLUMX HEYTTIEPOLHbIX
NCTOYHMNKOB.

KuTait Ha NpOTSKEHUM BCEro NPOrHO3HOrO Nepuoaa ocTa-
HEeTCH KaK KpYMHEeWWuM NpPOW3BOAMTENEM, Tak W Kpyn-
HeWLWMM NoTpedbuTeneM sHepropecypcoB B MUPE. 3a HUM
cnenytoT CLUA, coxpaHsas BTOpoe MecTo no o6bemam npo-
W3BOACTBA M NOTpEbNeHus aHepruu. TpeTbe MecTo B Npo-
W3BOACTBE BO BCEX CLIEHAPUAX COXPaHUTCS 3a Poccuen, a B
notpedneHum - 3a NHanen. IMexHo UHAMS cTaHeT nuaepom
no obbeMaM npupocTa NoTpebneHns NepBUYHON SHeprum
(puc. 2.62).




[MPOrHO3 PA3BUTWA SHEPTETUKI MUPA 1 POCCIN 2019

PucyHok 2.62 - lpon3BoacTBO M NOTpebaeHne aHepropecypcoB no pernoHam mupa no Bugam tonius B 2015 . n 2040 T.
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BbIBPOCHI CO:

[IAHHOM MIPOTHO3e paccMatpuBaioTes Bbibpockl CO, oT PucyHok 2.63 - lnnamuka Bbibpocos CO, no pernoHom
CKNAraHMs McKonaemoro Tonnmea®. OHM COCTABASIOT Mupa’®
HanBonbLLY0 YacTb MUPOBbLIX BbiBpocoB CO, (Mpubnu- MIH T
3uTenbHo 70 %, no ouexkam MporpamMmbl OOH no okpyxato- 40 000 -
lien cpene®).
P 35000 - - m
B cueHapusx VIHHOBALUMOHHLIM W 3Hepronepexon [0 30000 1 ™ i . u -
2040 r. Mup npoxoauT NiK BbIGPOCOB CO,, CBA3AHHDIX C aH- 25 000
TPONOreHHOW 3HepreTukoi. B KoHcepBaTUBHOM CLeHapui
BbIBPOCHI YBENNYMBAKOTCS HA BCEM MPOTSXKEHWN paccMa- 20000 -
TpuBaemoro nepuopa - k 2040 r. oHn yBenuyatcsd Ha 10 % 15000 -
N0 CPABHEHMID C TEKYLIUMW 3HayeHusamu. B HHOBaLK-
OHHOM CLEHapuu Mocse MPOXOXAEHUS Muka BbIGPOCH K 10000 -
2040 r. BO3BpALLAOTCS NPAKTUYECKM HA TEKYLLIIA YPOBEHD, 5000 -
a B cLeHapuu JHepronepexon K 2040 1. cOKpaLLaTCs Ha 0.
g % [pMC. 263] = = = = = = =
e} e} e o 3 ey o
S AR 52|38
y = - =l gle
B cLieHapuax MIHHOBALIMOHHBINA 1 3Hepronepexon 2 8 Z|s 2| |5
no 2040 r. Mup npoxoanT nuk Bbibpocos CO,, cBs- o |22 S| 2|2
. y S S| @ Sl | @
3aHHbIX C @aHTPOMOreHHOM 3HEPreTUKOMN. > > X
2015 2020 2030 2040
W Adpuka BnvxHui Boctok
PasBwB. cTpaHbl A3uu PasBuTble cTpaHbl Asuu
CHI M EBpona

W tOxHag v LieHtpanbHasg AmMepuka B CeBepHas AMepuka

8% paccunTanbl Ha 0CHOBE AaHHbix CO, Emissions from Fuel Combustion, IEA, 2016. WNcTouHuK: VHAW PAH
%5 The Emissions Gap Report, UNEP, 2015,

56 3[ecb v fanee OLEHUBAKOTCS TONBKO BbIGPOCHI COZ 0T CXUraHng nckonaeMbix TONNB.
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CLIEHAPHbIN MPOTHO3 PA3BUTIS
JHEPTETUKIA POCCUIA
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CLIEHAPHbIE YCNOBKUA angd POCCUN

apava «porHosa-2019» — He TONbKO CMOAENMpoBaTb

LMHAMUKY MUPOBbIX SHEPreTUYECKIX PbIHKOB, HO U OLie-

HUTb ee nocneacTaus ona Poccun. MpeacTaBneHHbIi
CLIEHApHbIA NPOrHo3 pasBUTUS MUPOBLIX SHEPreTUYeCKMX
PbIHKOB MOKa3blBaeT 6OMblUY0 BEPOSTHOCTb HEraTUBHbIX
ang Poccun n3MeHeHuii X KOHBIOHKTYPbI. XOTS OHa BO BCeX
CLieHapuax 0CTAeTCa OHMM W3 KIOYEBbIX UFPOKOB MEXMy-
HApOMIHOW 3HEPreTNYecKol TOPrOBAW, OAHAKO 3KCMOPTHbIE
[0X0fbl ByAyT CTarHMpoBaTh UM COKPALLATbCS, YTO CO3AaeT
Yrpo3y Ang noajepxaHus YCTOMYMBOCTM 3KOHOMWUYECKOro
Pa3BUTUS CTPaHbI.

B nepwop 2000-2007 rr. Poccus pagmkanbHO HapacTuna sKe-
nopT SHEPropecypcoB — OH BbIPOC Ha BecnpeueaeHTHbIe
62% [puc.3.1), TNpeBbicMB  CyMMapHbil  3HEpreTAve-
ckuin akcnopt CCCP. OpHako cnemyrollee fecatunete —
2008-2018 rr, HecMOTps Ha POCT 0BbEMHbIX MOKa3aTenel
3KCMOPTa, N0 CyMMapHOWM BbIPyYKE 0Kas3anocb NepuomioMm
cTarHaumu, a B nepcnektuse Ao 2040 r, Kak nokasblBalT
pacyeThl, BO BCEX CLEHapusx 06beM aKenopTa He ByaeT 3Ha-
YnTENbHO pacTu. laxe B Hanbonee BAaronpuUSTHOM C TOUKM

PucyHok 3.1 - CyMMapHbIit 3HepreTYecKuit IKcnopt
Poccuiickoit Qepepaumu: petpocnektuea ¢ 1991r. n
CLeHapHbli nporHo3 oo 2040 T.
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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 NOTPEbUTENEM 3HepropecypcoB B Mupe nocne Kntas u CLLA,
obecneunsas 10 % MMPOBOro NPOK3BOACTBA W 5 % MUPOBOro NOTPE6NeHNs 3HepropecypcoB. Poccus ctabunbHoO 3aHUMaeT
1-e MeCT0 B MMpE N0 3KCMOPTY rasa, 2-e MecTo Mo 3KCMopTy HedTn 1 3-e MecTo no akcnopty yrs. Mpu obbeme npons-
BOACTBA 3Hepruu nopsaoka 1470 MaH T H. 3. Poccus akcnopTupyeT 6onee NonoBKUHbI MPOW3BEAEHHON NEePBUYHOIM SHEPTHN,
obecneunBad 16 % MUPOBOW MEXPErOHaNbHOM TOPrOBAM SHEPrIeN, YTo AeNnaeT ee abCcoMoTHbIM MUPOBBIM MAEPOM MO

3KCMOPTY SHEpPropecypcos.
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3DEHMNsI 3KCMOPTHOM KOHBIOHKTYPbI B KOHCEPBATUBHOM CLie-
HapWK POCCUIACKMIA 3HepreTndecknin akenopt K 2040 r. bynet
JMLLb Ha 1 % Bbllle TEKYLLEr0 YPOBHS B OBbEMHbIX NOKa3a-
TENIX U Ha 45 % — B [IBHEXHOM BbIPAXEHWNW, @ B CLEHapuu
JHepronepexoaa K 2040 . He TONbKO 3KCMOPT B 06BbEMHbIX
MNokasaTensx cokpaTutcs Ha 15 %, HO W Bbipyuka — Ha 17 %.
Bce 910 ByaeT nponcxomuTb B YCNOBMSX YBENNYEHWUS NPOK3-
BOLCTBEHHbIX 3aTpaT Mo Mepe Nnepexofa Ha 60/1ee CNoxHble
3anacel.

CTabunu3aums u CHKEHWE POCCHUIACKOr0 3HEpreTMYecko-
r0 9KCrnopTa B NEPBYK 04Yepeb 0BYCNOBNEHO COKPALLEHM-
eM 06beMoB aKcnopTa HedT U — faxe B HOnbLUeh Mepe
— aKcnopTa HedTenpoaykTos (puc. 3.2). 310 o6baCcHIETCS
OIHOBPEMEHHbIM BAIMSHUEM KaK BHYTPEHHUX (hakTopoB (cTa-
6Unn3aLna 1 nocnesylLLlee nafeHne 1o6biun Hed), Tak 1
BHELLHMX (CHWXEHWE Cnpoca Ha XWOKWEe Yrnesoaopodbl co
CTOPOHbI EBPONENCKOr0 PhIHKA 11 YXXECTOUEHNE KOHKYPEHLIN
Ha a3naTCKOM PbIHKe).

MapeHune 10N HePTAHOO 3KCMOPTa B CyMMapHbIX NOCTaBKax
B 06bEMHOM BbIpaxeHui yaeT KOMNEeHCUPOBATLCS YBEMYe-
HWEM [0/M rasoBoro skcnopta: ¢ 27 % B 2015 1. 0o 33-39 %
K 2040 r. — B 3aBMCMMOCTY OT cLeHapus. 06beMbl 3KCnop-
Ta rasa K 2040 1. BbIDACTyT MO CPaBHEHMIO C TEKYLUMMW Ha
20-43 %. Knto4yeBbIM PbIHKOM CObITa 119 POCCUIACKOrO rasa,
KakK W [Ns BCEX 3HEPropecypcoB, OCTAHETCS eBPONEnCKMil.

Bo Bcex cueHapusx K 2040 1. u3MEHEHUE KOHb-
IOHKTYPbl OCHOBHbIX A7 PoCCMM  3KCMOPTHbIX
PbIHKOB BELET K CTabununsaumm uam K CHUKEHUIO
abCoMIOTHbIX 06bEMOB CYMMapHOro SHepretu-
Yeckoro 3Kcropra no CPaBHEHWMIO C TEKYLLMMU
rnokasartengmu. KoHcepBaTWBHbIM M VHHOBALM-
OHHbI/ CLLEHAPWUN Pa3BUTUS MUPOBON SHEPTETUKM

bonee oNTMMUCTUYHLI AN Poccuu, YeM cleHa-
PU 3HEpPronepexoaa, — YBENNYeHUe crpoca Ha
MPUPOAHbIA a3 U Bo/ee BbICOKME LiEHbI MO3BO-
JIAKOT OTYACTW CMArYWUTb NOTEPK OT COKPALLEHUS
3KcnopTa HedTi. TeM He MeHee 3TOT HebBONbLLION
[LOMONHNTENbHbBINA NOTEHLMaN HECPaBHUM C «3KC-
NopTHbIM ByMOM» Hayana XX| Beka.

PucyHok 3.2 - 3kcnopt aHepropecypcoB U3 Poccuinckoi
(Depnepaumu no BUKaM, cLeHapHbIi nporHo3 ao 2040 r.
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PucyHok 3.3 - 3kcnopt aHepropecypcos U3
Poccuiickoit ©enepaumnn no HanpaBNeHUSM, CLEHAPHbIN
nporHo3 no 2040 r.
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B MHHOBALMOHHOM CLiEHapuu n 0COBeHHO Npu JHeprone-
pexofe cnpoc B EBpone Ha ra3 0kasblBAeTcs HKE, YeM B
KoHcepBaTUBHOM CLIEHAPKK, HO 3@ CYeT pocTa cnpoca B Asuu
YaCTb NOCTABLLMKOB NEPEOPUEHTUPYETCS Ha 3TOT PbIHOK, YTO
OTKPbIBAET A1 POCCUM HEBONbLLYHO AONONHUTENBHYHO HULLY
B EBpone. BnonHe 3aKOHOMEPHO, YUMTHIBAS U3MEHEHNS MU-
POBbIX LIEHTPOB POCTa 3HepronoTpedbnexus, yto gons ATP B
POCCUMIACKOM 3HEpreTMyeckoM 3skcnopte BbipacteT ¢ 20 %
B HacTosLlee BpeMs 00 32-36 % k 2040 r. Kak nokasaHo B
npedbiayllem pasfene, NepBUYHOE SHEpPronoTpebnexne B
EBpone byneT HEeYKNOHHO CHKaTbCS. [lepeopueHTaLyns no-
CTABOK Ha a3uaTckue pbiHKM ByaeT MpoucXomuTb Ans BCEX
3HEepropecypcoBs: HedT, NPUPOIHOIO rasa u yrns. B pesynb-
TaTe B abCOMOTHOM BbIPAXEHWW A0NS 9KCnopTa B EBpony B
CYMMapHOM POCCUIACKOM SHEPTETUYECKOM 3KCMOPTE CHUBKT-
cac73 %8 2018r oo 54-56 % B 2040 r. Tem He MeHee, B
NPEACToALLMIA NEPUON PbIHKK EBPOMbI OCTaHYTCS OCHOBHbIMMU
ang Poccun.

MoMumo 06bemMoB 3HEPreTMYecKoro sKCnopTa, BaXHENWLUM
BHELLUHMM akTopoM ang Poccun 9BNSIOTCS 3KCMOPTHbIE
LieHbl W, COOTBETCTBEHHO, AMHAMMKA 3KCMOPTHOM BbIPYYKMN.

Pa3BMBAETCS CPedHercfoBbiMK TeMnami pocTa BBIT okono
1,6 %. Hopma Hakonnenus coctasut okono 20 % BBI, a Bknap
T3K B BBI1 ymeHbLINTCS C TeKyLLmX 23 00 17 % B 2040 T.

IHHOBALMOHHBIN CLIEHApWUI pasBUTUS 3HepreTnkn Poccuw,
Kak 11 B MADPOBOW 3HEPreTuKe, NpeaycMaTpyuBaeT YCKOpeHue
HTM Ha BCex cTaausx: OT NPOW3BOACTBA A0 NOTPebNeHus
3HEpropecypcoB — Npu ONTUMUCTUYHBIX OXMOAHWSX POCTa
3(QdEKTMBHOCTW PACLLMPEHHOrO CrekTpa TexHonoruii. Ho, B
OTANYME OT BOMBLUMHCTBA Pa3BUTbIX CTPAH, Ero peanusaums
B Poccun TOpMO3MTCS OTCYTCTBMEM 6MaronpusTHOro 6us-
Hec-knMMaTa B CTpaHe, CNoCOBHOro 06ecrneyYnTb 3KOHOMM-
Yeckyto 3QMEKTUBHOCTb UCMONb30BAHNST HOBBIX TEXHOMOM M.
BmecTe ¢ TeM B MHHOBALIMOHHOM CLEHApWUN PasBUTAS MU-
POBOW SHEPTeTUKM YMEHBLLAKTCS 06bEMbI MEXIYHAPOAHOM
TOPrOB/W W LEHbI BCEX BWU0B TOMMUBA N0 CPaBHEHWIO C KOH-
CepBaTUBHbIM CLeHapueM. CneacTBieM aToro byaeT CHuxe-
HWe pa3MepoB POCCUIICKOr0 3HEPreTMYecKOro SKCropTa W
0C0beHHO BbIpydky OT Hero. HTI B aHepreTuke Poccun no
[aHHOMY CLIEHapuio MOXET CKOMMEHCMPOBATb ST NOTEpH W
06ecneynTb Takne Xe Temnbl POCTa 3KOHOMUKM, KaK B KOH-
CepBaTMBHOM CLEHapiu, Ho He Bonee Toro.

Xotq K 2040 I. HA B OOHOM CLEHapuu Bbipyyka He Onyckaetcs Huxe ypoBHs 2017 T, BI0[KETHbIE MOCTYMNEHNS
XOYT CYLLECTBEHHble COKpaLLEeHNs. 3T0 CBS3aHO C NOTPEBHOCTbI0 B 3HAYMTENBHOM YBEMYEHUM GUHAHCOBOM

[BK}'IPO‘-IGFI HHJ'IOFOBYIO] noaaepPXKn angd HoBbIX CNOXHbIX L06bIYHbIX TPAHCNOPTHbIX NMPOEKTOB, @ TakXe C pac-
LLIMPEHMEM 3KCMOopTa TOMIMBa 6e3 B3uMaHua 9KCMOPTHbIX MOLLJINH.

Kak nokasaHo B pasgaene 2, aaxe B KOHCepBaTNBHOM CLeHa-
PUK IKCMOPTHbIE LieHbl He BbIXOAT Ha yposHu 2007-2012 .,
a B IHHOBALMOHHOM CLEHapuu 1 npu JHepronepexose LeHb!
CYLLLECTBEHHO CHUXAIOTCS, TaK YTO HU B OAHOM U3 CLeHapues
Ha 3aMeTHbIV POCT 3KCMOPTHBIX MOCTYMNEHUIA PaCCYNTLIBATL
He NPUXOaMTCS.

KoHcepBaTVBHbIN CLEHapUiA NPeAnonaraet, YTo CoXpaHaTcs
NPEXHNe 1 NOSBATCS HOBbIE CAHKLIMK, BKIOYAs OrpaHuyeHmne
[0CTYyNa POCCUICKIX AHEPTETUYECKMX KOMNAHMI K 3aeMHOMY
KanuTany, HOBEMLLINM TEXHOMOTUAM U PblHKaM CHbITa. B 3TOM
CLEHapun CoxpaHeHue CYLLECTBYHLLEN GUHAHCOBOK, LIEHO-
BOW 11 HANoOroBOW NOAUTUKN B 3HEPreTuke byaeT NpoaneBatb
CTarHaLmMio SHepreTM4eckon aPPeKTUBHOCTA SKOHOMUKM 1
NOAAEPXMBATb MEANeHHbI TEeXHONOrMYecKUin Nporpecc B
3HepreTuke Poccuu. IKOHOMUKA CTPaHbl B 9TOM CLiEHapum

KoHcepBaTvBHbIN W IHHOBALMOHHBINA CLieHapun ans Poccuu
NOCTPOEHbI NOMHOCTLIO B NI0MUKE rN06anbHbIX CLEHapKEB, a
BOT CLEHapuit 3Hepronepexoda TpebyeT AOMOAHUTENbHbIX
pa3bscHeHnn. DakTUYeCKN OH UME.T [1Be BepCUM: nepBas —
MpW YCNOBUM COXPAHEHUS TeKYLLEro perynupoBaHus 1 BTO-
pasg — ¢ aganTauuen. MepBsblit BapuaHT cospaeT ang Poccun
0YeHb 3HAYUTENbHblE YrpO3bl C NafleHMeM TeMMNOB POCTa
3KOHOMMKM BABOE OT KOHCEpBaTWBHOTO cleHapus. OaHako
MOMMMO 3TOM «KaTaCTPOMUYECKOM» BEPCUM Mbl BUOUM, YTO
rnobanbHblii SHEPreTMYecKnin nepexop cosaaet ang Poccun
11 NOTEHLMANbHbIE BO3MOXHOCTI UCMONb30BAHWS MUPOBOMO
TEXHO/IOTMYECKOT0 Nporpecca AN KOMMeHcalun pUCKoB
W YCKOPEHUS PasBUTMS SKOHOMWKM CTPaHbl — 3TO BapWaHT
3Hepronepexoa C agantaunen. B HeM yuTeHbl BCe yLepbbl,
CBA3aHHbIE C YMEHbLLIEHEM BO3MOXHOCTE 3KCNOPTa, U 3a-
OeCTBOBaHbI B PAMKaX PasyMHbIX MN0Te3 NOTEHLMabHbIE
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BO3MOXHOCTW, B 3HAYMTENbHOW CTENEHM HaxomduiMecs 3a
npeaenamMmm sHepreTn4eckoro Cektopa.

B pamkax BTOPOro BapuaHTa 3Hepronepexona ¢ afantaumuen
CYLLIECTBYIOT [1Ba YC/IOBWS, NPK KOTOPbIX XOTS Bbl YaCTUYHO
MOryT 6bITb CHOPMUPOBaHLI BNArONpPUITHLIE YCNOBMS AN
HTI B Poccuu: 3T0 CHUXEHWE LIEHBI KanuTana v noBbILLIEHKE
LleH Ha ras. Mbl NoHMMaeM TpyOHOPeanu3yeMoCTb [aHHOM
BEPCUM M HErOTOBHOCTb rOCYLAPCTBA M OCHOBHbIX CTEMK-
XO/EPOB K TaKOMY W3MEHEHWIO LIEHOBOW U GUHAHCOBOW Mo-
JIMTUKN, HO TONBKO MPW STUX YCNOBKSIX BUANM BO3MOXHOCTb
obecneyntb aGGEKTUBHOCTb NPUMEHEHMS B CTPaHe paccMa-
TPUBAEMbIX B MUpe Nepeaosbix Mep HTM (xota 6bl BNONOBUHY
OT MUPOBbIX, MOCKO/bKY LIEHA rasa [axe npu AOCTVXEHUN E10
PaBHOM [0XOOHOCTW Ha BHYTPEHHEM W BHELLHUX PbIHKaX BCE
paBHO byneT Hixe LeH EBponbl 1 ATP, a KanuTan Bce paBHO
noyTH BOBOE [OPOXe). BapuaHT 3Hepronepexona ¢ aganta-
Lvei, npeanonaratoLLmii peani3aLmi 3KOHOMUYECKM 0npaB-
AaHHbIX B YCNOBKaX Poccui Mep MHTEHCU UMKALIAN SHeproc-
bepexeHns, obecneynBaeT 6au3kytld K KoHcepBaTWBHOMY
CLEHapWi0 [MHAMWUKY BHYTPEHHErO CMpoca Ha MepBUYHYIO
3Heprio Npu 3amMeTHo bonee BbICOKMX Temmax pocTa BBII:
Kak NoKa3blBaKOT HaLLW PaCyYeThl, 3@ CYET PasBUTUS BHYTPEH-
HEero NpOM3BOACTBA U MYNBLTUNMKATUBHbBIX 9QHEKTOB Yepes
CMEXHbIe 0TPAC/N MOXHO 0BECMNeYUTb YCKOPEHWE CPEeaHNX
3a nepvog Temnos pocta BBIM ¢ 17 1o 27 % B rog, (puc. 3.4).

B NpOTMBHOM Cydae BECb MMPOBOIA MPOTPECC Npu CNOXMB-
LLIEICS NONUTIKE CTPAHbI BEET K 3aMef/IeHMI0 TeMMNOB POCTa
ee 3koHoMuku 0o 0,8-0,9 % B rof, B CLIEHapUK 3HEpronepexo-
na 6e3 agantauuy 1 HEOBXOAMMOCTY NPUHATIS CreLManbHbIX
Mep.

B pesynbrate NepeHoca Noruki 1 NocneacTsuin robanbHbIX
cleHapues Ha Poccuio hopMupyloTcs CrneaytoLve Hawmo-
HasbHble cLieHapuu (Tabn. 3.1).

PucyHoK 3.4 - CLleHapHbIN NPOrHO3 CPeaHEerofoBbIX
TEeMnoB pocTa poccuickoro BB B 2000-2040 rr. ong Tpex
cLeHapues, %
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Tabnuua 3.1 - HauuoHanbHbie cLeHapuu

CueHapui Mpennocbinku u hopMUpyemMble MUPOBLIMU PbiHKaMu ycnoBus ans Poccun
+ KOHCepBaTUBHbIV CLIEHAPUI MUPOBON SHEPreTUKU.
+ POCCUICKIIA 3HEPreTUYeCcKnin 3KCNOPT B HaTypanbHOM BbipaxeHu pacteT ¢ 2016 . 4o 2030 1. Ha 5 % v 3aTeMm
K 2040 1. CHMXXa@eTCs NoYTH [0 TEKYLLEr0 YPOBHS. B IeHeXHOM BblpaxeHuu k 2040 r. 3KCnopT BbIpacTeT Ha
15 %.
+ CoxpaHeHue CyLLecTByLLe GUHAHCOBOW NOANTIMKI C BbICOKOI LIEHOW KanuTana.
. + CoxpaHeHue CyLLECTBYIOLLEN LEeHOBOW NOAUTUKM C 3aMOPO3KOI BHYTPEHHMX LIEH Ha ra3 C UX WHAeKCcalUmnen
KoHcepBaTuBHbIi N0 uHdAALMM.
+ CoxpaHeHue CyLLECTBYIOLLEN SHEPTETUYECKOM NOMUTUKM C HOKYCOM Ha TPAANLMOHHYIO SHEPreTuKy 1 Mak-
CHManbHOE NPOANEHNE PeCypca CYLLECTBYHOLLMX S3HEPrOaKTUBOB.
+ [lokasaTenu 3KOHOMUYECKOW NOANTIKM 1 TeMnoB pocTa BB B3aTbl 6/1M3K0 K ba3oBOMY CLeHapuio coLmnanb-
HO-3KOHOMWYECKOro pasBuTuS MUHUCTEPCTBA 3KOHOMMYECKOro passuTus PO.
CpepHeropoBoil Temn pocta BBM - 17 %
+ IHHOBALIMOHHbIN CLIEHAPUIA MUPOBOI SHEPTETUKM.
¢ POCCUICKMIA 3HEPreTUYECK M 3KCNOPT B HAaTypanbHOM BbipaxeHuu pactet ¢ 2016 1. Ha 15 % no 2025 1. 1 3a-
TeM cHuxaetcs k 2040 1. Ha 10 %, npu 3TOM OCHOBHOE NafeHWe NPUXoANTCS Ha 3KCMOPT HedTH 1 HedTenpo-
OYKTOB, @ 3KCMOPT rasa npu 370M pacTteT. OQHaKo B IEHEXHOM BbipaxeHuu K 2040 T. BbIpyYKa OT 3Hepretu-
YeCcKOro 3KcnopTa CHXaeTcs Ha 6 %.
. + CoxpaHeHue cyLLecTByioLLEen GUHAHCOBOM NOAMTUKM C BbICOKOW LIEHOW KanuTana.
WNHHOBALMOHHbIN + LleHoBas NonMTMKA NpeanonaraeT nOCTENEHHOE NOBBILIEHNE LEH Ha a3, HO TEMNaMm, He NPEBbILLAIOLLMMA
TEMN UHPAFUMN +2 %.
+ [0CMOMMTHKa, HanpaseHHas Ha noaaepxky HTI.
+ HemHoro bonee 6bicTpblit HTT B noTpebaeHuy NoMoraeT CTpaHe KOMNEHCUPOoBaTh NafeHne A0X040B 0T
3KCNopTa N0 CpaBHEHWIO C KOHCepBATMBHbLIM CLIEHAPKUEM 11 B UTOTE AaeT NPUMEPHO TakyH Xe AuHaMnuky BBII.
CpenHeropoBoit TeMn pocTa BB 1,7%
+ MupoBOW cLeHapuit IHepronepexoa.
+ CokpalLeHie 06beMOB 3HepreTuyeckoro akcnopta (Ha 7 % ¢ 2018 no 2040 ) u noxomos ot Hero (Ha 15 % 3a
nepwog ¢ 2016 no 2040 rr)
Bes apantauuu C apantauuen
+ CoxpaHeHue CyLLlecTByioLLEer + [locteneHHoe noBbiLLeHue K 2030 . BHYTPEHHUX LIeH Ha ra3 [io
3Hepronepexon cwaachosom, LLEHOBOM M TEXHONOrN- YPOBHS PaBHOAOX0AHOCTH (Bonee HISKOTO B 9TOM cueHapuu), To
4eCKOom NONNUTUKK ecTb B 1,5-17 pasa ang Bcex notpebutenei, KDOMe HaCeneHuns.

+ KoMnnekc Mep, HaUENeHHbIX Ha CHKEHWE LIEHbI KanuTana
(moxomHOCTb rocyaapcTBeHHbIX 06aMraLmit): ¢ 8-9 % B HacTosLLEe
Bpems [0 6-7 %.

+ Beenenue LieHbl Ha CO, (Ha yposHe 20 Aonn./ToHHa)

CpeaHeropoBoii Temn pocta BBIM - 0,6 % CpenHeropoBoi Temn pocta BB — 2,7 %

bes ocyLlecTsneHus Mep no agantauuy Poccus HeMUHyeMo 3aMef T TeMIbl POCTa 3KOHOMMKM BO BCEX CLEHa-

pusx. MoTeHUnanbHble BO3MOXHOCTY CMSrYeHNs 3TUX NOCNEACTBUN Mbl NOKa3biBaeM TOMbKO B BaphaHTe 3Hep-
ronepexoaa C afantawumen [l/I 3T0 He MPOrHos, a To/ibKO OLEeHKa I'IOTeHLI,VIaJ'Ia].

PA3IEN 3. CLIEHAPHbI NPOTHO3 PA3BUTUSA 3HEPTETUKI POCCUN 136



[MPOrHO3 PA3BUTWA SHEPTETUKI MUPA 1 POCCIN 2019

3HEPTOEMKOCTb 3KOHOMWKU U LIEHbI HA TA3

LLIWe NoKasaTenu aHeprospdeKTMBHOCTH N0 CpaBHe-

HWK0 C APYrUMK CTPaHaMU: XONOAHbIA Knumat, 60Mb-
LUWE PACCTOSHUS, @ TakXe runepTpoGUpPOBaHHO CbipbeBast
CTPYKTYpa MpK 3aMETHOM TEXHONOTNYECKOM OTCTaBaHMu
06YCNOBAMBAIOT BbICOKYH 3HEPrOEMKOCTb POCCUIACKOro
BBIM — B 1,5 pasa Bbllle CPEAHEMUPOBOI U aMEPUKAHCKON
W BLBOE BbILLE, YeM y BedyLnx ctpaH Esponbi (puc. 3.4).
Mpu 3TOM aHanWU3 MeXAyHapoaHOW W POCCUICKON OTYeT-
HOCTW MOKas3an BO3MOXHOCTb [10 [1BYX pas YMEHbLLUNTb C
2015 no 2040 r. BenuymnHy sHeproemkocTtn BBIT npu ontu-
MUCTUYECKON OLEHKE BO3MOXHOCTEW MCMONb30BaHNS B
Poccum aHeproa®®eKTUBHBIX TEXHONOMMIA U MHTEHCUDKKA-
UMM Mep aHeprocGepexeHns. OnbiT KpynHbix cTpaH (CLLA
3a 15 N1eT CHU3MAKM 3HEpProeMKocTb BBI B 1.4 pasa, a Kutai
3310 neT — B 1,5 pasa) CBUAELTENbCTBYET O PEaNUCTUYHOCTH
TaKoro cueHapus.

O BbekTUBHbIE YCNOoBKa Poccun 0bpekatoT ee Ha Xya-

TeM He MeHee, 10 Cux nop A06UTbCS BUAMMBIX YCMEXoB B
3HeproaddeKkTUBHOCTM B POCCHM Y1anoch TONbKO Ha KpaT-
KoM uctopuiyeckoM otpeske 1999-2008 rr., B nepuoa 6bi-
CTPOro 3KOHOMMYECKOro POCTa W MOBBILLIEHUS BHYTPEHHUX
LeH Ha TOnAMBO. [lenc B TOM, YTO, MOMUMO O0B6BEKTUBHbIX

PucyHok 3.5 - JHeproemkocTb BBIT Poccuu B cpaBHeHUU
¢ aHeproemkocTbto CLUA, OECD EBponbl, Kutas u Mupa B
Lenom
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WcToyHukn: M3A, UH3W PAH

06beKTMBHbIE YCNOBUS Poccuu 0bpekaloT eé Ha XyaLlne nokasaTten sHeproadGeKTMBHOCTY MO CPABHEHWIO C

APYrMK CTpaHaMmu. TeM He MEHee, Halll aHann3 NMokasblBaeT BO3MOXHOCTb BABOE CHW3UTL K 2040 r. sHeproem-
KocTb BBI1. Kntouesble GaKTopbl /191 3TOr0 - yAELIEBNeHNEe KPEAMTOB U NOBbILLIEHWE LIEH Ha ras.
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NPUPOAHbIX GaKTOPOB M YXe YHAcNeLoBaHHbIX He3hdek-
TUBHbIX NPOU3BOACTBEHHBIX aKTUBOB W XUULLHOIO hOHAa,
OCHOBHbIMM TOPMO3aMi AN NOBLILIEHUS 3HEeprosddek-
TUBHOCTYW B Poccuu sBngioTcs:

¢ NeduUNT «ANUHHBIX [ELLEeBbIX AeHer» 1 KpeanuToB nof
3HEeproadPeKTUBHbIE NPOEKTbI, AOCTYNHbLIX ANg CPea-
HUX U MENKMX YYaCTHUKOB PbiHKa (MIMEHHO OHM, @ He
KpYMHbIe FOCKOMMaHWK, Kak B NPOW3BOACTBE SHEPro-
PECcypCOoB, IBNATCS OCHOBHLIMI MHBECTOPAMM B Me-
PONPUSTIS MO MOBbLILIEHINIO 3HEPro3hHEKTUBHOCTY);

¢  a[IMMHUCTPATUBHblEe Bapbepbl;

¢ COXPaHEHME HU3KMX LIeH Ha NPUPOAHbIN ras.

OcHoBHbIM HbapbepoM ang HTM B Poccun cnyxuT goporo-
BW3Ha Kanutana. KpynHble aKcnopTepsbl NPOAYKLMKM, B TOM
ynucne U OCHOBHbIE TOMMUBHbIE KOMMNAHWK, A0 BBEAEHUS B
2014 r. cankumi CLUA n EBpocotosa npotus Poccum pelua-
71 3Ty NpobneMy 3aNMCTBOBAHWEM KanuTana Ha BHELLHUX
PblHKaxX. 370 MO3BONMMIO MM MacCOBO MOOEPHWU3NPOBATb
MNPOM3BOLCTBO C MCMOMb30BAHUEM NIYYLLIMX MUPOBbLIX TEX-
Honorui B 106bI4e 1 NnepepaboTke TonnuBa. OcTanbHas Xe
3KOHOMWKA CTPaHbl BOCCTaHaBMBANAaCch Npu HaMHOro 60-
Jee I0POroM 3aeMHOM KanuTane. OQHaKo CaHKL MM OrpaHu-
4NN 0BBEMDI M YXYOLLWUAN YCNOBUS NPUBNEYEHUS KanuTana
0N 3KCMOPTHbIX KOMMaHUi, a Noc/ieaoBaBLLas cTarHawuns
3KOHOMWKW B LIENIOM MOBbICKA ero LeHy B Poccuun. NHam-
KaTopoM 3TOr0 CNYXWT AMHaMUKa AOXOAHOCTW 06auraLuni
defaepancHOro 3anMMa: faxe C AMCKOHTOM N0 WHOASLMN

Y710 JacT NoBbILLIEHME LIEH Ha ras:

OHa noytu yasounack B 2014 1. v nnwb B 2017 T. cHU3MNACh
00 7-8 % 3a roa. Ho u npw atoi goxopHocTn 003 3aeM-
HbI KanuTan He MOXeT CTouTb MeHbLue 10-12 %, a B Mupe
HOBbIE TEXHONOrMM NPOM3BOACTBA U NOTPEBNEHUS SHEPT UK
3QdEeKTUBHbI NPpK LeHe Kanutana 3-5 %. TakuMm 06pasom,
CYTb CNOXMBLUENCS PErynaTopHONA MOAMTUKM: KPaTHO 60-
Nee [0poroi KanuTan npu KpaTHo bonee AeLLIeBOM TOM/UBE
— PE3K0 CHIKaeT ang Poccumn npuBnekaTenbHOCTb NobbIX
HanpaBneHuit HTI B aHepreTuke B LENOM W NObbIX Mep,
HanNpPaB/IEHHbIX Ha MOBbILIEHNE 3HEPTO3GGHEKTMBHOCTY B
YaCTHOCTK. 3a CYeT 3TOr0 CTpaHa 0KasblBAETCS 0TPesaH-
HOW OT OCHOBHOrO 06LLEMMPOBOrO TPEHAA Ha MOBbILLEHUE
3O dEKTMBHOCTM.

Mpo61emMaTYHOCTb YOELIEBNEHNS 3aEMHOr0 Kanutana us-
32 BbICOKIX CTPaHOBbIX PUCKOB 1€N1AET 0COBEHHO aKTyanb-
HbIM LIEHOBOE CTUMYIWUPOBAHWE TEXHONOrMYyeckoro npo-
rpecca B 3HepreTuke. BHYTPEHHME LIEHbI Ha CbIPY0 HedTb,
3KCnopTUpyeMble HedTeNpOayKTsl U yrau B Poccun dop-
MUPYIOTCS MO NPUHLMNY PaBHOW JOXOAHOCTY C LIEHAMU MU-
POBbIX PbIHKOB. HEPbIHOYHLIM OCTAETCS rOCYAapPCTBEHHOE
PEerynMpoBaHne LieH Ha NpUpOHbIA ras, KoTopbld obecne-
unBaeT bonee NONOBMUHbI NOTPEHNEHNS NEPBUYHON SHEPrum
1 0 60 % pacxona 1CKONaeMoro Tonnnea B cTpaHe. 06bsie-
NeHHbIN 10 NeT Hasaf Kypc Ha GOpMUPOBAHUE BHYTPEHHMX
LIeH rasa no NPUHLMMY paBHOW OOXOAHOCTW C 3KCMOPTOM
CMEHWNCS WX MOBLILEHWEM C TEMMNOM MHONAUWK, 3aTeEM
«MHONALUNS MUHYC» W HAKOHel, «3aMOpaXXMBaHUEM» LIEH
nocne [BYKpaTHOW [ieBanbBauun pyons ¢ 2014 r. — B Le-

1) MHTEHCHMKALMIO SHepProcBepexeHms Bo BCEX BAaX SKOHOMUYECKON AESTeNbHOCTH, 0COBEHHO B 3N1eKTPOIHEPreTUKe,

Ten0CHabXeHNN 1 KOMMYHa/lbHOM X039M1CTBE;

2) yckopeHe pasBuTs 1 TeXHOMOTMYECKOr0 NPOTPecca B 3NeKTPOSHEPreTUKe 1 TeMNOCHaBXKeHNM, 0COBEHHO B UCMOMb30-
BaHNM BO30BHOBNSEMbIX MCTOYHMKOB 3HEPrW NS NPOU3BOACTBA SNEKTPOSHEPTUN 1 Tenna;

3] CHVXXEHMe NoTepb NPUPOAHOrO ra3a k ero PacxofoB Ha COBCTBEHHbIE HY>XXbl OTPAcn;

4) HopManu3aLyio PbIHOYHbBIX yenosuit B TIK Poccuu.
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NSX NOMAEPXKM HACeNeHUs U SHEProeMKMX NPOU3BOACTS.
B pesynbrate y notpebuteneit rasa U KOHKYPUPYHOLLMX C
HIM 3HEPropecypcoB UCYE3NM CTUMYNbI MOBbILIATHL SHEp-
reTyeckyio adhdeKTUBHOCTb ¥ UCMONb30BATh HU3KOYT/e-
POJHbIE 3HEPropecypchl (B TOM YnMcie BO30GHOBAAEMYHO
3HEepreTuKy).

B KoHCepBaTUBHOM CLEHapuM LigHbl Ha ra3 npoao/xatoT
CYLLLECTBYIOLLYIO TPaeKToOpuIo, NoaaepXxuBas 3Hepropac-
TOYMTENBHOCTb M CNOCOBCTBYS POCTY 3HEpPronoTpebneHns

PucyHok 3.6 - CueHapHbIit NPOrHO3 LieH ra3a B CpefHeM no
Poccuu ans npoMmblLLeHHbIX notpebuteneit (nesas ocb) u

COOTBETCTBYHOLLUX CPEAHEOTMYCKHbIX LLEH 3NEKTPO3HEPruu
(npaBas ocb)
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NcTounuk: UHIW PAH

Aaxe Ha GOHe MeANeHHO PacTyLLeil SKOHOMUKN. A BOT yC-
JIOBMEM peanu3aliun CueHapus 3Hepronepexofa CryXuT
nosbleHne ¢ 2020 r. BHYTPEHHUX LIEH HA NPUPOHbIA ra3
(33 uckMtoYeHneM LieH ANg HaceneHns) 4o YpoBHeid pas-
HOW [IOXOQHOCTK C ero LeHaMu Ha MUPOBbIX PbIHKaX. 310
03Ha4yaeT Ha QOHe 3aMeTHO bonee HU3KMX MUPOBLIX LieH
B 3TOM CLEHapuu pPOCT BHYTPEHHMX LIEH rasa OT YPOBHS
2016 r. (B monnapax) Ha 50-60 % 3a 10 neT ¢ nocnemyoLum
N3MEHEHMEM CMHXPOHHO C LIEHAMW MUPOBbIX ra30BbIX PblH-
koB (puc. 3.6). Takoit POCT LEH Ha ras — JOMUHUpYlOLLee
TONMMBO B Poccum oKaxeT BONbLIOE BAMSHUE W Ha LeHbI
MEXTOM/IMBHON KOHKYpeHUMu ang yrng B BocTtouHoi Cu-
6upu v Ha [anbHem BocToke. OQHAKO npu 3TOM pacyeTsbl,
BOMPEKM OMaceHUsaM, NoKasbIBaloT, YTO LieHbl Ha 3MEKTPO-
3HEPruK M3MEHSIOTCS CYLLLECTBEHHO MEHbLLE 3a CYET CTH-
MYNMPOBAHUS 3aMeHbl 0BOPYA0BaHNS 3NEKTPOCTAHLNN Ha
bonee adHeKTUBHOE U COKPALLEHMS YOenbHbIX Pacxoaos
TOMMKBA.

HeobxoanMo noiuepKHYTb, YTO laxe NPK NOBbILLIEHNAN BHY-
TPEHHMX LIEH Ha ra3 [0 YPOBHS PaBHOAOXOAHOCTH, OHU BCE
PABHO byayT 3aMETHO HUXE, YeM Ha pbiHKax EBponbl 1 ATP, a
LleHa KanuTana BCe PaBHO BPEMEHaMU Bbillle OTpULLATENb-
HbIX eBPONeNcKux CTaBOK, co3MaBas B Poccun 3aBeaoMo
MEHEe CWNbHbIE CTUMYMbI NS aHeprochepexerns n HTT n
COXpaHag 0TCTaBaHWe N0 3TUM NapameTpaMm. Takum o06pa-
30M, bonee BbICOKas 3HEProemMKOCTb POCCUACKON 9KOHO-
MWKW N0 CPABHEHWO C APYrMMM CTPaHaMi COXPaHMTCA Ha
BCH paccMaTpuBaeMyto NepcnekTuBy BO BCEX CLIEHapUSX,
0[lHaKo ecnu B KOHCEpBATMBHOM CLIEHapuM 370 HE CTOMb
KPUTWUYHO, TO B VIHHOBALIMOHHOM M OCOBEHHO B CLIEHAPUK
JHepronepexofa CHUXEHWe 3HEProeMKOCTW CTaHOBMTCS
Y>Xe BOMPOCOM BbIXWUBAHWS BCEW HALMOHANbHON 3KOHOMM-
KW. 3TV Yrpo3bl He IBNSIOTCS NOPOXAEHUEM JHEPronepexo-
[a — B AaHHOM CLieHapui OHX NPOCTO HACTYNakT bbiCTpee 1
bonee 9BHbIM 06pa30M, YTO ABNAETCA CEPbE3HbIM apryMeH-
TOM B NMOMb3Y CLEHapus 3Hepronepexofa C agantaLuen.
Mpu 3TOM, KaK byaeT noKa3aHo fanee, 3T0T CLeHapuit Cos-
OaeT MYIbTUNNINKATUBHbIE 3(QdEKTbl, NEpeBeLlnBatoLLImne
HeraTuBHbIe NOCNEeACTBMS POCTA LIEH Ha ras.
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MEPBUYHOE 3HEPTONOTPEBNEHUE U CTPYKTYPA 3HEPTOBAJIAHCA

PaccMaTpuBaeMblX CLEHapusx CymMapHas notpe6-

HOCTb CTpaHbl B MEPBUYHbIX 3HEPropecypcax yBenu-

yutes ¢ 2018 no 2040 r. Ha 12-13 % (puc. 3.7), ooHako
npu 3TOM B CueHapuu JHepronepexona Temnbl pocta BBI
BymyT NOYTK BABOE BbILLE, YEM B [IBYX [IPYrUX CLEEHAPUSX:
TOT XXe 06beM NOTPeBNeHUs 3Hepri CMoXeT 0becneynTb
BABOE 6onee bbICTPbI POCT 3KOHOMUKM.

K 2040 r. n0n0BMHa NEPBUYHON 3HEPrin ByaeT uaTK Ha Te-
MNOBbIE 3NEKTPOCTAHUMM 1 KOTeNbHble. [1on19 BTOPOro no
BENMYMHE NOTPEBUTENS TOMANBA — TPAHCMOPTHOrO CEKTO-
pa ysennuntcs ¢ 16 % 8 2015 1. 00 17 % k 2025 . v fanee
COXPaHUTCA Ha 3TOM YpOBHE bnarogaps anekTpuduKaLmm
KeNe3HOA0POXHOr0 1 (C cepeauHbl Nepuoaa) aBToMo6Ub-
HOTO TPAHCMOPTa, @ TakXe MepeBody KOMMPeccopoB Ha
rasonpoBOfax ¥ 3aMeLLEHM0 MOTOPHbIX TOMNB B aBTO- U
MOPCKOM TPaHCMOPTE Ha CXaTbll U CXXUXKEHHbIN ra3 1, BO3-
MOXHO, B KPYMHbIX FTOPOAax — Ha NPOWU3BEAEHHbI Ha ero
OCHOBE BOAOPOA. YrnybneHue anexTpudukaLmm coxpaHut
001N NOTpebneHns TonuBa Ha NPOM3BOACTBEHHBIE U Bbl-
TOBbIE HYX[bl Ha YPOBHE 13 %, @ 0NS 0 PacXoaa Kak Cbl-
pbs yBennuntca ¢ 7.6 % B 2015 1. 00 9 % B 2040 T.

B cueHapun JHepronepexoaa npu 01MHaKoBOM C KoHcep-
BaTWUBHbIM CLIEHApPWUEM pacxofe NepBUYHON SHEPTUM U3Me-
HWTCS ero CTPYKTypa. YCKOpeHue anekTpudukauuu npo-
W3BOJCTBEHHbIX, TPAHCMOPTHbIX N KOMMYHANbHO-ObITOBbIX
MNPOLLECCOB Jaxe MpK ABOWHOM WHTEHCUMOUKALWN 3KOHO-

PucyHok 3.7 - CieHapHblil NPOrHO3 NepBUYHO0 3HEProno-
TpebneHus no cektopam
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MWW 3NEKTPO3HEPrUM yBenMYmuT ee notpedbnenmne k 2040 T.
Ha 36 % (npu pocTe Ha 20 % B KOHCEpBATMBHOM CLieHapum).

Bo BCex ClLieHapuax CTPYKTypa SHEpPreTnyeckoro banaHca
no Buaam TonauBa B POCCUN CUNBbHO HE M3MeHnTCs. Mpu-
POMHbIV ra3 0CTAHETCS JOMUHMPYIOLLAM 3HEPTOPECYPCOM,
ero J0n4 eLle BbIpacTeT ¢ TekyLwmux 54 no 57 % 0T obuiero
noTpeBneHns nepuyHol aHepruu (puc. 3.8). [lons Xuako-
ro Tonamea cHuanTcs ¢ 21 % B 2018 1. 0o 17 % 8 2040 1. B
KoHcepBaTUBHOM CLieHapuu 1 0 15 % npu JHepronepexo-
ne. Teepnoe TOMAMBO COKPATMT CBOKW aonto ¢ 17 0o 13 % B
KoHCcepBaTUBHOM ClLieHapun 1 10 9 % — B cueHapun JHep-
ronepexofa, B T0 BPeMs Kak HU3KOYrnepo/Hble UCTOUHNKH
(HBM3, rnaposHepreTinka u atom), Hao60pOoT, NOYTH YABOST
cBow fonto: ¢ 10 % B HacTosLlee BpeMs 00 19 % k 2040 1. B
CLEeHapun 3Hepronepexofa, n 310 byaeT OCHOBHOM TpaHC-
dopmaunen banaHca. IMEHHO HM3KOYrNepOaHas reHepa-
una Ha 70 % 0becneynT B 3TOM CLEHaPUKM AONOAHUTENbHYHO
BbIpabOTKY 9neKTPO3Hepri. BbipaboTka Xe TennoBblx
3M1EKTPOCTaHLMI BbIPACTET NULLb Ha 1-2 % B OCHOBHOM 33
CYeT OMepexaroLliero pasBuTUs pacnpeneneHHoi KoreHe-
paLuu 3NeKTPO3HeprM 1 Tenna. A BoT B KOHCEpBaTUBHOM
CLEHapWN HU3KOYrNEPOAHbIE MCTOYHWKM B LIENOM yBENNYAT
CBOK [0/110 He3HaunTenbHo: ¢ 10 4o 13 %.

PucyHok 3.8 - CueHapHblii NPOrHo3 NepBMYHOr0 SHEprono-
Tpe6ieHns No OCHOBHbIM BULAM NEPBUYHbIX S3HEPropecyp-
coB
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W HBKM3 W naposHeprug W ATOMHas 3Heprus
Teepaoe TONMBO Xungkoe Tona1eo W a30B0e TONNBO

WcTounuk: UH3W PAH

Bo BCeX CLEHapuaX NPUPOHbIN ra3 COXPaHUT AOMUHMPYIOLLIEE MONOXKEHIe B CTPYKTYpe POCCHIACKOT0 3Heproba-

naHca. 0aHaKo B CLEHapuu 3Hepronepexof Npon3oiiayT 3aMeTHble 3MeHeHus: K 2040 1. 40nq TBEpAOro ToN1Ba
COKPATUTCS BABOE 11 MOYTY BBOE BbIPACTET ONIS HU3KOYTNEePOAHbIX NCTOYHUKOB.

PucyHok 3.9 - CLeHapHblit TpOrHo3 CTpPyKTYpbl NepBUYHOro notpebnenus aHeprum B Poccun B 2015 1. n 2040 T, %

KoHcepBaTuBHbIiA WNHHOBALMOHHDI JHepronepexoq
1% .
), . @ .
6% 3%
5y 2015 6y 2040 575 2040 csy 2040
W ATOMHas 3Heprus HBW3 m [uaposHeprus m Hedtb m Yronb a3

WcTounuk: UH3W PAH
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MPON3BOACTBO IHEPTOPECYPCOB

YUEeTOM OMMUCaHHOW BbILIE AMHAMUKW BHYTPEHHEro PucyHok 3.10 - CueHapHbIii NporHo3 Npon3BoAcTBa nep-
Cnpoca W 3KcnopTa, NPOU3BOACTBO 3HEPrOpecypCoB B BUYHOM SHEPrumM no BUAAM TONIUBA, M/H T H. 3.
cTpaHe k 2040 . B KoHCepBaTUBHOM CLiEHapuK Bblpac-

1600 - MIHTH. 3.

TET BCEro Ha 6 %, a cieHapuit 3Hepronepexoa BoobLue no- R - =
cne nuka B 2020-e rr. npegnonaraet k 2040 . cokpalueHne 1200 | ™= B - [
NPOM3BOACTBA 9HEPropecypcos B Poccuu Ha 3 % (puc. 3.10).
a3 N HedTb COXPaHAT AOMUHUPYIOLLEE NMONOXEHME B NPO- 800 -
N3BOACTBE NEPBUYHOI SHEPTUM NPAKTUYECKM B3 M3MeHe-
HUs Ux 06LLert o (78-79 %). B cueHapun 3Hepronepexoaa 400 -
OXWAETCH 3aMETHOE CHIKEHWE 0N YIS K KOHLLY nepuo-
fa (c 15 00 10 % oT BCero npousBoACTBa SHEPropecypcos), 0 < = | = = e | = -
YTO MONMHOCTHID KOMMEHCUPYETCS YBENWYEHUEM O0AM He- 2| 2| 2 2| 2 E g
ncKonaeMblx aHepropecypcos — HBWI, ruapo- u aToMHoI - g | E S 5y
aHeprum: ¢ 5% 82018 . 0o 11% Kk 2040 T. S| s/ 8| &8|g| 8|8
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2015 | 2020 2030 2040
[pOV3BOACTBO 3HEPropecypcoB B CTpaHe K
2040 r. B KoHCEpBaTUBHOM CLiEHapui Bbipacter = B3 W ATOMHaA SHepruA M TMApOSHEpTS
yronb HedTb las

BCEro Ha 6 %, a cueHapui 3Hepronepexop BO-
o6Lie nocne nuka B 2020-e rT. npegnonaraer K McTouik: MH3N PAH

2040 T. COKpaLLeHue NPOUSBOACTBA SHEPrope- 3T0 He TOMbKO NpWBAN3UT POCCUID K CTpaHaM pasBMTOK

3KOHOMUKM, HO 1 0603HaYUT nepexon 3HepretTkn Ha Ho-

CcypcoB B Poccum Ha 3 %. 370 He TOnbKo npubm-

31T Poccuio K CTpaHaM pasBuToi 3KOHOMUKM, HO Bblil 3Tan pasBUTUS: OT JOMUHUPOBAHUS KOMMYECTBEHHOMO
1 0603Ha4MT Nepexos SHEPreTKI Ha HoBbIA aTan pOCTa K KayeCTBEHHOMY COBEPLUEHCTBOBAHMIO. [pUYNHOM
Pas3BUTKS: OT [LOMWUHMPOBAHUS KONMYECTBEHHOTO TOMYy byaeT He uMcyepnaHue pecypcoB TOMMWBA, @ MOYTH
POCTa K Ka4eCTBEHHOMY. OBYKpATHOe 3aMefineHue rnobanbHoro pocta noTpebnequs
MepBIYHON 3HEPrum B CLIEHApUK 3Hepronepexoaa.
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Was 3NekTpuduKaLms 3KOHOMUKK, W noTpebneHue
3NEeKTPO3Heprun bymeT pacTu BO BCEX CLEHapusX.
B KoHcepBaTtueHOM cueHapuu K 2040 r. OHO BbIpacTeT Ha

BPOCCVIVI, Kak M BO BCEM MUpE, WOET Oonepexarn-

ANEKTPO3HEPTETUKA

abiatoT go 2030-2035 r. LOCTUXEHME UMW 3KOHOMUYECKOM
KOHKYPEHTOCMNOCOBHOCTM NPY NMPUHATON B HALLEM MUPOBOM
NPOrHO3e [MHaMUKE KX YaelleBneHus. ATOMHas 3sHepre-
TMKa B Poccuu, B OTANYME OT BOMBbLUMHCTBA CTPaH MU,

B Poccuu, kak 1 BO BCeM MUpe, 6y,ueT naTu onepexaroLlad SHGKTDVIdJI/IKaLI,VIFI 3KOHOMWKN. Camble BbICOKME TeM-

Mbl POCTa BbIPaboTKy nokaxyTt HBI3.

20 % no cpaBHeHuno ¢ ypoBHeM 2018 T, a ypoBeHb 3nek-
Tpudukaumm nosbicutcs ¢ 406 Ao 44 %. A B cueHapum
JHepronepexoaa 015 3NEKTPOSHEPrun B CYMMapHOM 0-
TpebneHn SHeprumM yBenmynTca 4o 47 %, a camn 06bembl
9neKTponoTpebeHns BobIpacTyT Ha 36 % Kk 2040 T.

OCHOBOIl  POCCMICKON  3NEKTPOSHEPreTUKM  OCTaHyTCH
Tennosble anekTpocTaHuuu (okono 62 % ot obLiero npo-
n3BoacTBa anekTposHeprin B 2040 r. B KoHCepBaTUBHOM
cueHapuu 1 55 % — B cueHapuu 3Hepronepexoaa no cpas-
HeHuio ¢ 65 % B 2018 r; (puc. 3.11.). CaMble BbICOKME TeMMbl
pocTa BbIpaboTKM 3NeKTpo3Heprim nokaxyTt HBI3 (15 % B
rof B nepuog 0o 2040 r.), ux [ong B NpON3BOACTBE 3NeKTPo-
3Hepruv yBennuntcs K 2040 . ¢ MeHee yeM 1% 10 2,5-6 % B
3aBMCUMOCTY OT clieHapus. [ocynapcTBo C03L4an0 Ha PbiH-
Ke 371eKTPO3HEPri MeXaHU3Mbl CTUMYSIMPOBAHUS UCMNOMb-
30BaHM1S COJHEYHOW M BETPOBOW 3HEPrUKW, HO KuMaThde-
CKkne dakTopbl v reorpadus pecypcos HBU3 B coyetaHum
C OTHOCWTE/bHO [eLleBbIM KOHKYPeHTOM (rasom) oTkna-

PucyHok 3.11 - CueHapHbI NPOrHo3 Npou3BOACTBA 3J1EK-
TPO3HEPrum OCHOBHbIMU TUMAMU 3NEKTPOCTAHLMIA
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[MPOrHO3 PA3BUTWA SHEPTETUKI MUPA 1 POCCIN 2019

NoNb3yeTCs 3HaYMTENbHOW NMOAAEPXKOA roCyAapcTBa, a
COXPAHMBLUMIACS Hay4HbIV U MPOU3BOACTBEHHbBI MOTEHLN-
an B CoYeTaHnu ¢ 0cobbiMi hopMamMu GUHAHCMPOBAHNS ee
TEXHOMOrMYECKOro nporpecca MoryT obecneyntb npupocT
NPOKU3BO/CTBA 9NEKTPO3HEprun Ha base A3C Ha 34-84 % K
2040 . (onsTb Xe, B 3aBUCUMOCTI OT CLiEHAPUS — OT LigHbI
KanuTana v nnaTbl 3a Bbibpocs! CO,).

B Poccun ocobeHHocTn reorpadun (Bomblume paccTos-
HWg), KnMMaTa ([NWHHBIA OTOMUTENbHbIA CE30H C PesKMMi
KonebaHuaMu Temnepatyp) 1 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 3aEMHOI0 Kani-
Tana B CLEHApPHbIX YCNOBUSX JHEPronepexoaa CMOXeT ak-
TUBWM3MPOBATLCA U Pa3BUTUE [ELEHTPanM30BaHHOM 3Hep-
FeTWKK, B NEPBYI0 0Yepeb pacnpeaeneHHOn KoreHepaLmm.
370 yMeHbLUNT TPeboBaH!s K pasBUTUI0 pacnpenenuTenn-
HbIX CETeil U POCTY LEHTPanM30BaHHbIX TEHEPUPYHOLLMX
MOLLIHOCTeH, 0becneynt bonee NONHOE UX UCMOMb30BaHNE
W COKPaTWT CYLLECTBYIOLLME ANCNPONOPLMM B CTOMMOCTH
reHepaLun n ceTer, 3aMeansas pocT CTOMMOCTY 3M18KTPO3-
Hepruv ons notpebutenei.

B cueHapuu 3Hepronepexona, 6narogaps  CHUXEHMIO
YOENbHOro pacxofa Tonanea 31eKTPOCTaHUMSIMU, OHWU NILLb
Ha 6 % yBenuyaT pacxod NepBUYHON SHEPruuW, NMpu pocTe
MNPOM3BOLCTBA 3NEKTPOSHEPIMM TENOBbIMIA CTAHLUMAMN —
Ha 18 %. IpaKTNYecKky CoXpaHaTca nonyyeHHble B KoHcep-
BATUBHOM CLIEHApWK 0BbeMbI NOTPEBNEHUs rasa 1 MasyTa
Ha 9NEKTPOCTaHLUMSX, a J0AS UCMONb30BaHNS YN eK-
TPOCTAHLMAMN YMEHBLUMTCS C 23 % B HACTOsILLEe BpeMs 10
18 % B KoHCepBaTMBHOM CLeHapui 1 13 % B CLieHapuu 3Hep-
ronepexopa k 2040 1. (puc. 3.12).

OCHOBHOI NPUPOCT reHepupyHoLLX MOLLHOCTEN NPUXOAMT-
CS Ha HEeyrnepoaHyl v rasosyto reHepaumnto. B Koucepsa-
TUBHOM CLIEHapuu npupocT moLHocTer K 2040 r. cocTtas-
nset 22 % (56 BT, u3 Hux yeTBepTb — HBI3), a B cLeHapum
3Hepronepexofa C y4eToM YCKOPEHHOM 3NeKTpudukaumnm
9KOHOMMKM U aKTUBHOrO NpOABMXeHNs BN3 ¢ bonee Hu3-
Knmn KUYM notpebyeTcsa yBENNYNTb YCTAHOBNEHHbIE MOLL-
HOCTW Ha 55 % (Ha 133 BT, u3 Hux 43 % — HBW3) (puc. 3.13).

PucyHok 3.12 - CeHapHblit NporHo3 notpebnexus
NEepPBUYHOIM 3HEPriM HA ANEKTPOCTAHLMSX, MITH T H. 3.
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OcHoBHOM NPUPOCT FEeHepupyroLLnX MOLLIHOCTE

NPUXOAMTCS HA HU3KOYrNEPOAHYIo W rasoByio re-
HepaLyio.

PucyHok 3.13 - CueHapHblil TPOrHO3 YCTaHOBIEHHOW
MOLLHOCTY OCHOBHbIX TUMNOB 3M1IEKTPOCTAHLMIA, MIH KBT
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Cpean HBW3 ocHoBHOM noTeHUMan B Poccun uMerT con-
HEeYHble 1 BETPSIHbIE 3M1EeKTPOCTaHLMK, a Takxe T3C Ha buo-
Macce v 0Txoaax (puc. 3.14). 3aMeTHbIt BKNas MOTYT BHECTU
W HE3aCNYXEHHO 3abbiTble Manble M3C.

PucyHok 3.14 - Ucnonb3oBaHue HBUI B
3NeKTpO3HepreTuke, Mapa KBT-y

75 4 mnpa kBTy
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WcToynmk: NH3N PAH

Mpu 3TOM B LiENOM N0 BCEM CeKTopaM NoTpebneHus Hau-
bonbLuniA noTeHuuan cpean HBNI B Poccun nmeeT bromac-
Ca, YTO eCTECTBEHHO AN CTPaHbI, NepBoi B Mipe no nno-
Laay NecoB 1 3anacaM [PEBECHHDbI, @ TakXe C 60/bLIUM
06bEMOM CEeNbCKOX034/CTBEHHbIX 0TX0A08 (puc. 3.15).

PucyHok 3.15 - [IuHaMnka u CTPyKTypa UCNONb30BaHUS HETPAANULMOHHBIX BO30OHOBNISIEMbIX UCTOYHUKOB SHEPIUN, MIIH T H. 3.
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W bromacca, otxofbl B BbITy
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ConHue Ha Tenno
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Jlobbiva

ecMOTPS Ha HebnaronpusTHYH0 LIEHOBYHD 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 NPON3BOACTBEHHbIX NOKa3a-
Tenen B0 MHOroM 06yC/OBNEHA KaK HaNMyMeM 3HaUNTENbHO
pecypcHoit 6asbl, N0 60NbLIEH YacTh yHACNea0BaHHON elle
ot Cosetckoro (01033, TaK M CYLLECTBEHHBIM CHUXEHWEM
NPOW3BOACTBEHHbIX 3aTPaT, BbI3BAHHbLIM [16BA/bBALIMEN Ha-
LOHanbHoi Bantotel B 2014-2018 rT., B COYETAHMM C UMMOP-
T03aMeLLieHeM 3apybexxHoro 060pynoBaHns no psgy TexHo-
NIOrMYECKMX HanpasneHnit. Bcé 310 NO3UTMBHO CKasanoch Ha
KOHKYPEHTOCNOCOBHOCTI POCCUICKOA HedTW Ha MWUPOBOM
PbIHKE.

AHanus TekyLei pecypcHoi 6asbl (yxe paspabaTbiBae-
Mble MECTOPOX/EHWS, HOBbIE MECTOPOX/AEHMS W FOTOBSLLN-
ecs K BBOfly NPOEKTbl) NOKa3bIBAET, YTO OHA B COCTOSHMMN
obecneynTb CTabuIbHO BbICOKYH 106bluy 10 2022-2024 rT.
[aXe BHE 3aBUCUMOCTK OT rN0banbHOM LEHOBOW KOHBHH-
KTYpbl: OCHOBHbIE MHBECTULIMN YXXE BNOXEHDI, 1 KOMNaHUK
BynyT o6bIBaTH HEMTH C 3TUX MeCTOPOXAeHuiA. Nocne 2024
r. ANS NOAAEpXaHus A06bluy, C OHON CTOPOHbI, NOHAAO0-
BUTCS aKTMBHOE pacLUMpeHne pecypcHoit 6asbl 1 npume-
HEHWe HOBbIX TEXHONOMMI C LIENbI0 BOBNEYEHUS B SKCMITY-
aTauuo TPYIHOM3BNEKAEMbIX 3aNacoB, C APYroi CTOPOHbI,
nocne 2024 . yXe OTYETMBbLIM CTAHOBWTCS OrpaHWUYeHune
BHELUHEro cnpoca nof BAWgHWEM TpaHcdopMaunu MUpo-
BbIX PbIHKOB, OMWUCaHHOW B paspene 2. [lobblya npu 3T0OM,
nocne nuka Ha ypoBHe B 565-570 MaH T B rog B 2020-x TT.,
HaYHeT cHmxaTbes 1 K 2040 . cokpaTutes 0o 410-485 MAH T

[lobbiya HedTK B Poccun nocne nuka Ha ypoBHe B
H65-570 MH T B rog, B 2020-X T, HAQYHET CHUXATb-

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

B rofl B 3aBUCUMOCTM OT cLeHapus, npudem 1o 60 % ot co-
BOKYMHOro 06beMa Npou3BOACTBA XMAKNX YTNEeBOAOPOA0B
byneT obecneumBaTbCs MECTOPOXAEHUAMM TPeOyHLLIMMY
019 BBOAA B 9KCMyaTaLMI0 HANOrOBbIX IbrOT U3-3a TaXe-

NbIX YCNOBUIA [O6bIYN W BLICOKMX MPOM3BOACTBEHHBIX 3a-
TpaT (ceiyac NbroTpyetcs Koo TPeTi 06bemMa [06blum)
(puc. 3.16).

PucyHok 3.16 - MporHo3 go6bluu XMAKKMX YrIeBo40poOaoB B
Poccuu no Tunam 3anacos ans Tpex CLueHapues
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HedTenepepaboTka

HacTosLLee Bpema B POCCUM CNOXMANCH cneunduyHble

LIEHOBbIE W PErynsTopHble YCNoBKS NS Pas3BuUTMS OTe-

YeCTBEHHOI NepepaboTKu, KOTOpbIe, C OAHOM CTOPOHSI,
NO3BOAMNN NEPENOMUTb MHOTONETHIOK TeHAEHLMIO Ha dop-
MWUPOBAHMNE N3BbITOYHbBIX MEPBIUYHBIX MOLLIHOCTEN NpH 06LLEN
HexBaTKe BTOPWYHbIX MPOLECCOB AN MPOM3BOACTBA BbICOKO-
KaueCTBEHHbIX He(TENPOAYKTOB, @ C APYroi CTOPOHbI, NpUBe-
IV K PE3KOMY CHKEHNIO MapKMHANBbHOCTM [1aXe BbICOKOTEX-
HONOMMYHbIX HedTenepepabaTbiBatoLLMX 3aBOA0B.

(KOTOpbIit He HallAeT 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 Takou
rnybuHe nepepaboTky B YCAOBUSX HE3HAYNTENBHOrO Npu-
pOCTa BHYTPEHHEro cnpoca (13-3a MeNeHHON 3KOHOMMUKM
B KoHCepBaTMBHOM 1 MIHHOBALIMOHHOM CLIEHAPWAX 1 3aMe-
LleHNs anbTepHaTUBaMK B CLEHapUi «3Hepronepexon»)
AaXe NafaLiMx MOLLHOCTEeN NepBUYHON nepepaboTku

[pon3BOACTBO 3HEPropecypcos B cTpaHe K 2040 r. B KOHCEpBATMBHOM CLIEHAPWK BbIPAcTeT BCero Ha 6 %, a
cueHapwit IHepronepexon Boobule nocne nuka B 2020-e rr. npegnonaraet k 2040 r. cokpalleHne Npou3Boa-

CTBa 9HEPropecypcoB B Poccin Ha 3 %. 310 He TONMbKo NpUBAN3UT POCCHIO K CTPAHAM Pa3BUTON SKOHOMUKM,
HO ¥ 0603HaYMT Nepexo/ SHepreTUKN Ha HOBbIN 3Tan PasBUTIAS: OT AOMUHUPOBAHIS KONMYECTBEHHOM PocTa K

Ka4eCTBEHHOMY.

B NpOrHo3HOM nepuoae 0XWOaeTcs AafbHeuLiee CoKpa-
LLIEHNe KaK MOLLHOCTeN, Tak 1 06bemMoB NepBIUYHOI nepe-
paboTkn HedTH, CTUMYNNPYEMOE BHYTPEHHEN HanoroBow
NOANTUKOW, HAaNPaBNEHHOW Ha NOAAEPXKY UCKHYNTENBHO
BbICOKOS(®MEKTNBHBIX 3aBOAO0B, W OrpaHMYeHHbIM Cnpo-
COM Ha POCCUICKYK Mpomykuuto HedTenepepaboTkm co
CTOPOHbI BHELLHUX PbIHKOB. BanoBoe CHMXeHWe 06beMoB
nepBuYHON nepepaboTku HedTr B Poccum npu 3ToM noaet
NPEeNMYLLIECTBEHHO 3@ CYET BbIBOAA W3 3KCMNyaTaluu He-
3aBUCUMbIX HI3, He UMEILLIMX BO3MOXHOCTY 3KOHOMUTb Ha
3aKynkax HedTi 3a CYeT NPUMEHBHNS 1aBaNIbYECKNX CXEM
B CTpyKTypax BMHK, a TakXXe 3a CYeT 3aKpbITUS HU3KO3(-
($EKTUBHbBIX MOLLHOCTEN, He 068CNEYeHHbIX B 10CTATOYHOM
Mepe BTOPWYHBLIMW MpoLleccaMi. B NporHo3HoM nepuoae
3aKpbIBaTbCs ByayT Te 3aBofbl, KOTOpble K 2018 . HE CMOrN
06EeCNeYnTb NOMHOLEHHYIO MOJEPHN3ALMIO, 3aN0XEHHYI0 B
YeTbIPEXCTOPOHHWE cornalieHns ewe B 2011 I. M npemyc-
MaTpMUBaEMYI0 APYrMMU CTPATernyeckKiMin NporpamMMHbIMI
A0KyMeHTaMu B T3K, HECNOCObHbIE NPOM3BOAMTL A0CTa-
TOYHble 06bEMbI HEQTENPOAYKTOB 5-T0 3KOAOrMYEcKoro
knacca. lpn 3TOM BbIbbITUE NOAO6HBLIX MOLLHOCTEN B CO-
YETaHUM C MUHUMASbHBIMU YCUAMSMI MO MOAEPHN3aLMK
apyrux HM3, npenmyLLecTBEHHO HaNpaBNeHHbIMK Ha Yry-
bneHne nepepaboTky C Lienblo CHUXEHNS BbiMycka Ma3yTa

XBATUT [N15 06ECMNEYEHNS BHYTPEHHEr0 Cnpoca Ha Kiioye-
Bble MOTOPHblIe TonauBa (puc. 3.17).

PucyHok 3.17 - MporHo3 npon3BoACTBa TOBAPHOIA
npoaykuuu HerenepepabaTbiBaoLLMMM NPEANPUSTUIMN
Poccuun png Tpex cueHapves
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JkcnopT HedTH N HeTENPOLYKTOB

NPOTHO3HOM nepuoae B KoHCepBaTUBHOM 1 WHHOBA-

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

eTCS POCT Ba/OBOr0 06beMa POCCUMIUCKOrO SKCnopTa
HeTAHOr0 Cbipbst (CbIPOA HETI 1 ra30BOr0 KOHAEHCATA),
KOTOPbI I0CTUraeTCs 3a CYeT pocTta Aobblun. Mocne 2020 1.
HauyMHaeTca cnaf AobbluM HedTu, OAHAKO SKCMOPT CbIpbs
yaacTcd noaaepXuBaTh Ha CPaBHUTENBHO BbICOKOM YPOBHE
3a CYET TOr0, YTO MEHbLLIME ero 06beMbl HAYHYT NOCTYNaTh
Ha BHYTPEHHMI PbIHOK M3-3a Ccnafa B 06beMax nepepadboT-
Kn. B 3Tux oByx cueHapusax Kk 2040 r. pocCcuincKmit akcnopT
HedTu cTabunusmnpyetcs Ha oTMeTke B 250-270 MnH T. Cue-
Hapuit 3Hepronepexofa 0Ka3blBaeTCs 3HaYMTENbHO Bonee
PUCKOBAHHbIM 711 POCCUMINCKOr0 HETSHOI0 3KCNOpTa: CHIL-
XXEHWe ero 06beMoB OT HbIHELIHMX 3HAYEHUI 0TMEYaeTCs
yxe B 2030-x rr,, a k 2040 r. 06beM NOCTaBOK HE(TAHOrO
CbIpbsi Ha BHELLIHWE PbIHKM COCTaBUT BCErO 215 MJH T U3-3a
COKPALLIEHUS MUPOBOIO CNpoca Ha HedTb 1 HedTENpoayK-
Tbl.

CSl PENyTaLMOHHbIE PUCKM, BbISBAHHbIE NOMNAAaHUEM XJ0-
POPraHNYeCcKMX COeNHEHMI B POCCUINCKY0 HedTb B 2019 T

Mpn atoM nepen Poccuen 6narogaps pasBUTON 9KCMOPT-
HOW MHAPACTPYKTYpe ¥ NpoeKTaM no Aobblue B BOCTOYHOM
Cnbupn 1 Ha JlanbHeM BOCTOKe OTKPbIBAKOTCS NEPCNEKTH-
Bbl [719 YBENNYEHNS SKCMOPTa Ha TMXOOKEaHCKOM Hanpas-
NEeHNI, B NEPBYHO 0Yepedb — B Kutal, rae 0XuaaeTcs sHa-
YNTeNbHbIN POCT HedTenepepabaTbiBaOLLMX MOLLHOCTEN.
[long Poccum B 06L1eM 06beMe KWUTACKOro MMnopTa Mo-
XeT Bblpactu ¢ 14 % B 2018 1. no 20-22 % k 2040 r. Takum
06pa3oM, NepeopreHTaL s He@TIHOM0 SKCMNOPTa Ha BOCTOK
CTAHOBMTCS OCHOBHbIM CMOCOBOM CAEPXMBAHWS NafeHus
ero 06bemoB (puc. 3.18).

KpoMe CHMXeHWs 06beMOB 3KCMOpTa HedTAHOro Cbipbs
0XWAaeTCs U CoKpalleHne obbema akcnopta HedTenpo-
[yKTOB 13-3a BbIBO[IA U3 3KCMNyaTaluu HepeHTabenbHo,

Mocne cepennHbl 2020-x T. pOCT BaN0OBOro 3KCnopra HedT npekpatutcs. B KoHcepBaTMBHOM M WHHOBALIMOH-
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 r. 06bem 3KCnopTa HEPTIHOTO ChiPbst HA BHELLHME PbIHKM
COCTaBMT BCEr0 215 M/H T M3-3a COKPALLIEHVS MUPOBOIO CMNpoca Ha HEDTb 1 HeTENPOMYKTDI.

Ha 3anafiHoOM HanpaseHuM BO BCEX CLIEHAPUSAX 0OXMAaeTCs
CHWXeHne 06beMOB NOCTABOK Cbipbsl yxe nocne 2020 T, B
NepByt 04Yepedb W3-3a CHUXEHNMS Cnpoca Ha HedTenpo-
OYKTbl B EBPONE 1 pPOCTa KOHKYPEHLMN CO CTOPOHbI APYIUX
NOCTaBLLMKOB HEDTSHOIO Cbipbsl. B pesynbrate poccuiickas
L0015 Ha EBPONENCKOM PbIHKE HEQTSHOTO CbIPbst CHU3NTCS C
33%82018 1. 00 28-30 % B 2040 1. KpOMe CHUXEHMS cnpoca
Ha eBPOMeNCKOM DPbIHKE POCCUUCKMM KOMMAHWUSM NpUaeT-
Ca CTONKHYTbCS C XXECTOKOW KOHKYPEeHTHOW 60pbboi 3a
eBpONeNcKoro NoTpedbutens ¢ nocTaBLiMKaMu BAMXHEro
BocToka, Adpukn 1 naxe CesepHon w HOXXHOM AMEPUKM.
Heckonbko CHM3MTb CNPOC HA POCCUMCKOE CbIpbe MOXET
W nafatLLee Kayectso HedTH, MOCTABNSEMON NO CUCTEME
MarmcTpanbHbix HedgTenpoBoaoB «[ipyxba», Ha KOTOpOe
y>Xe HECKO/bKO NIET XaNnyKTcs eBponenckue notpebuteny,
K 4eMy B KpaTKOCPOYHOM Mepuoe MoryT NPUCOBOKYMAATh-

He 0becneyeHHo BTOPWUYHBIMW MPOLECCaMM, MEPBUYHON
nepepaboTkun Ha GOHe pocTa BHYTPEHHEro CNpoCca Ha Xui-
Kue Tonnuea. HeraTuBHbI 1% pocTa 3KCnopTa HedTenpo-
OYKTOB W CUTHaNbl BHELLHEro pbiHka. B EBpone knoyesoi
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hakTop, BO3AEWCTBYIOLINA Ha [AMHAMUKY POCCUICKOro
3KCnopTa, — oxuaaemoe B nepcnektuee 4o 2040 r. cyule-
CTBEHHOE CHWXEHME Cnpoca Ha Xuakue Tonmea (B TOM
yucne U HedtenpoaykThl). Mpu 9TOM CHUXEHME cnpoca
MPONUCXOANT Ha (OHE POCTa NPERNOXEHUS CPAaBHUTENBHO
AeLLeBbIX HEDTENPOAYKTOB CO CTOPOHbI PaCcTyLLen 6nmx-
HEBOCTOYHOI 1 a3uaTcKol (MHoMACKoI) HedTenepepaboT-
KW, KOTOpble BbITECHSIOT C MPOAYKTOBOrO PbiHKa EBpOMbI
He TONMbKO NPOW3BOAMTENEN U3 Poccuu, HO 1 HedTenepe-
pabatbiBatolme 3aBodbl CLUA. YcuneHue KOHKYPEHLIMK
0XMOaeTcsl W Ha pblHKax HedTenpoaykToB ctpaH ATP.
B nepsyl0 o4yepedb POCCUACKAM HedTenpoaykTaMm npu-
[18TCS KOHKYPUPOBATb CO CPaBHUTENbHO AELLIEBbIMU (B TOM
YyuCMe W 3@ CYET OTCYTCTBMA TPAHCMOPTHOrO Maeya) npo-
AYKTaMu, NpOU3BOANMbBIMU HEMOCPELCTBEHHO B a3MaTCKMX
cTpaHax. COBOKYMHbIA 3KCNOPT XMUAKKX YTrNeBoA0p0A0B U3
Poccun (KYB) (c yuetoM cbipoit HedTu, KOHOeHcaTa 1 He-
(GTenpofyKToB) Mo BCEM CLeHapuaMm 6yaeT CHUXATbCA A0
280-345 mnu 1 Kk 2040 1. npotws 420 mnu 1 B 2015 . Mpw

PucyHok 3.18 - Ikcnopt cbipoit HeTh U ra30BOro KOHAEH-
cara no HanpaBneHusM
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3KCnopT HedTenpoayKTOB OXMOAeT Peskoe COKpaLleHMe Kak 13-3a BblIBOAA M3 SKCMyaTaLuu HU3Kosddek-

TUBHOW, He 06ECMEYEHHON BTOPUYHBIMI MPOLIECCaMK NEPBUYHON NepepaboTki Ha GOHE PoCTa BHYTPEHHErO
CMpOCa Ha XUOKKe TONAUBO, TaK U 13-3a COKPALLEHUS 106bIYM Ha OHE HEraTUBHbIX CUrHAN0B BHELLHEr0 PbIHKa.

3TOM 3KCnopT cbipon HedTn Ao 2040 r. octaetcd bonee
BbIFOAHBLIM ANS KOMMaHMIA, YeM 3KCMopT HedTenpoaykToB
(puc. 3.19).

B yCnoBusgIX Hanuuus CTO/b 3HAYUMbIX PUCKOB, HOPMUPY-
eMblx xoaoM HTTI, ang MMPOBOTO PbIHKA XMOKMX TOMMMWB,
yXe B KoHCepBaTMBHOM W WIHHOBALMOHHOM CLiEHapusX, a
Tem 6onee B cleHapun JHepronepexoda, Poccuu, Kak o[-
HOMY W3 K/YEBbIX MUPOBbIX MOCTABLUNKOB HE(TH W He-
dTenpoaykToB, HEObXOAMMO TLIATeNbHO npopabaTbiBaTb
CBOK [0/r0CPOYHYK CTPATeruio pasBuUTUS HEQTSHON OT-
pacnu. QopManbHO BO BCeX CLiEHapusx 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 sKc-
nopTepoM HeTeNnpOAYKTOB M TPeTbel No obbemMam [00bI-
un cTpaHoit nocne CLUA n Caynosckoi ApaBuu BNAOTH [0
2040 r. OnHAKO AN COXPaHEHNS KOHKYPEHTOCMNOCOHBHOCTH
W MapXMHaNbHOCTM NOCTABOK C YYETOM HEOBXOAMMOCTY
MOBbILLEHUS Ka4yecTBa He@TEnpOAyKTOB M M3MEHeHus

PucyHok 3.19 - Ikcnopt HedTenpooyKTOB N0 Hanpasne-
HUSIM 4719 TPEX CLeHapueB, COBOKYNHbIN akcnopt XYB u3
Poccuun no cueHapusm
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CTPYKTYPbl CMpOCa Ha pas/inyHble HepTenpoaykKToBble
rpYnnbl KPUTUYECKM BaXHOW CTAHOBUTCS CYLLECTBEHHaS
afanTalus poCCUACKOro nepepabaTbiBakoLLero KOMNIeKca
KaK B 4aCTyW NOBbILIEHUS ryBKHbI NepepaboTKu 1 NOBbILLE-
HWg 06bEMOB BbIMYCKa MOTOPHbIX TOMMUB 60NEEe BbICOKNX
3KO/IOrMYECKUX CTaHAAPTOB, Tak M B YacTX COKPaLLeHns
06beMOB HU3KO3(DPEKTUBHbIX NPOWU3BOACTB, He obecne-
YEHHbIX BTOPUYHBIMW NPOLIECCAMU. BbICOKOCEpHUCTOE au-
3e/1bHOe TOMMWBO, Ma3yT M MONMYNpOAyKTbl, SBASHOLIMECS
npoayKLmen nopobHbIx NpeanpuaTuin, NONPOCTY He HalayT
Crpoca HU Ha MUPOBOM, HU Ha BHYTPEHHEM PbIHKE W NULLb
OTTECHAT BbICOKOLIBHHOE CbIPbe 0T KOMMIEKCHbIX TEXHOM0-
TMYHBIX MPOW3BO/CTB.

B pamkax aganTauum K U3MEHSIOLLECS MUPOBOI TOProBIe,
KOTOpasi BbIPa3nTCs B CYLLIECTBEHHOM YCUNEHII KOHKYPEH-

UMM 3a eBPONENCKMX NoTpebuTenel Ha GoHe naJatoLLero
B PErvoHe cnpoca, B Poccuu LenecoobpasHo yxe cenyac
06ecneynTb NPOM3BOACTBEHHbIN 6A3NUC M HAaYaTb rOTOBUTL
K pacLUMpeHnto [0BbIYHbIE MOLLHOCTYM Ha BOCTOKE CTPaHb
W TPAHCNOPTHbIE CUCTEMbI OT TPAAULMOHHbIX PErMOHOB [10-
Bblun ang obecneyeHns B 4ONTOCPOYHOM NEPUOAE MaKCH-
ManbHO 3OEKTUBHOrO 3KCNOpTa XMAKMX TONAUB MO a3n-
aTCKOMY HanpaBneHui.

Mpu 3TOM rNaBHas 3afaya B CKNaAblBAKLLMXCS YCNOBU-
ax — NoAnepXnBaTh KOHKYPEHTOCNOCOBHOCTb 0TPacau no
3aTpaTaM, B TOM YnC/e 3a CYeT TeXHON0rMYecKoro passu-
THS, GUCKANbHOM NONUTUKM U OCBOBHNA «KOPOTKUX», C Bbl-
CTPbIM CPOKOM OKYNaeMoCTX, NPOEKTOB 1S NPUBNEYEHNS
YaCTHbIX N MHOCTPAHHbIX UHBECTULMIA.
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[A30BAS OTPAC/Ib
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BHYTpEHHMI CnpoC U 3KCnopT

2009 r. poccuidckas rasosas 0Tpac/b Nocne ycTonyu-

BOr0 pOCTa CTONKHYNach C NajileHneM BCex nokasate-

ner Npon3B0ACTBA 1 3KCNopTa M TONbKO K 2017 T. cMor-
Nla BEPHYTbCS Ha NPexHUe ypoBHM [06bluK. [locne MHOrux
NIET HEenpepbIBHOTO POCTa, Koraa [Aobblya caepxuBanach
4aCcTO MPOM3BOLCTBEHHbIMA BO3MOXHOCTSMM, BrEPBble
NPOW3BOAMTENN ra3a CTOAKHYAUCb CO CTarHUPYHLLMM
CrpocoMm.

[lOBONbHO HWU3KWE NMPOrHO3HbIE TEMMbI POCTa POCCUACKON
3KOHOMWKM NPeAonpefenstoT U CAePXXaHHbIA POCT BHYTPEH-
HEro cnpoca Ha ras Ha Becb nepuop 0o 2040 1. — Ha 22-24 %
Nno cpaBHeHWto ¢ nokasatenamu 2018 r.. lpu aTOM Npupos-
HbIi ra3 ocTaeTcd Bcerna «BblbopoM N1» Ang poccuickon
9KOHOMUKN B YCNOBUSIX XKECTKNX BIOAKETHbBIX OrPaHUYEHNIA.
3NeKTPOCTaHUMM BO BCEX CLEHApUSX OCTaHyTCS TNaBHbIM
notpebutenem rasa (40-41 %), noyT BABOE COKPaTUTCH
00N15 ero pacxofa LEeHTPabHbIMU KOTENbHbIMY, YBENNYMTCS
(c 20 no 24-25 %) noTpebaeHNe B NPOMbILLIEHHOCTH, 0CO-
BEHHO KaK XMMIYECKOr0 CbIpbs, M COXPAHUTCS A0NS Pacxo-
[1a Ha KOMMYHa/NbHO-6bITOBbIE HYX bl (puc. 3.20).

AHann3 nepcnekT1B pPasBUTUS MMPOBOr0 ra3oBOro PbIHKa,
BbINO/IHEHHDI B Pa3fene 2, NoKa3blBaeT, YTo B 3HAUNTESb-
HOW MEpe OrpaHWUYeHNs Ha BHELLHWX PbIHKAX COXPaHATCS.
JKCNOPT rasa, OCYLLECTBASEMbIA Ha OCHOBE UMEHLLMXCS
A0Nr0CPOYHbIX KOHTPAKTOB U B pamMKax CNoTOBOW TOProB/u,
MOXET NO3BONTb COXPAHNUTb 06BEMBI NOCTABOK U3 Poccun
Ha eBPOMENCKUI PbIHOK, 0[IHAKO, YUMTbIBAS reononnTuye-
CKYI0 CUTYaLMI W CAEPXaHHbIM eBponencKnin cnpoc, pac-
CYMTbIBATH HA 3aMETHOE MOBbILLEHME 3KCMOPTHbIX 06bEMOB
B 3TOM HanpasneHuu B nepunof Ao 2040 r. B KoncepBaTus-
HOM CLEHapuu He npuxoamTcs. B 3Hepronepexone Heus-
BEXHO COKpaLlieHne NOCTaBOK W NKLb B MIHHOBALIMOHHOM
CLeHapu BO3MOXEH POCT 3KCMNOopTa eBPONENCKMM noTpe-
butenam.

MoTeHUMan HapallMBaHus NOCTaBOK POCCUACKOro rasa B
CHI Bo MHOroMm ByneT CBS3aH C CuUTyaumen Ha YKpanHe 1
peLeHnsIMK No 3HeproobecneyeHnto CTpaHbl NOCNe OKOH-
YaHuMs cpoKa aKkcnayaTtauun fencreyioLmx A3C.

OCHOBHbIE BO3MOXHOCTW 1119 yBEeJIMYeHUa NoCTaBOK Ha
BHELLIHWE PbIHKK 419 Poccuy 3aBMcAT OT pocTa akcnopTa B

PucyHok 3.20 - HanpaBsneHus UCnoib3oBaHuUs NPUPOAHOro
ra3a Ha BHYTPEHHEM U BHELUHEM pbIHKaX, MApA, KY6. M
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ATP (Kutait, dnoHusg, Pecnybnuka Kopea 1 ap.) n passutua
rnobanbHoi Toproeau CMIL O4HaKo CYLIECTBYET BbICOKas
HeonpeaeneHHoCTb OTHOCUTENbHO fa/bHeNWX nepenex-
TUB 3TUX HOBbIX PbIHKOB M KOHKYPEHTOCMOCOBHOCTM Ha HUX
POCCUICKOro rasa. B paccmatpuBaeMblii nepuop npeano-
NlaraeTcs pocT 3KCNOpTa rasa B 3TOM HaNpaBieHM NOYTH B
5-6 pas, HO OH UOET C 0YeHb HU3KOW Hasbl, M B aBCOMOTHOM
BbIDaXEHUK, laxe B Hanbonee BbICOKOM VIHHOBALIMOHHOM
cueHapuu, noctaBku B Asnto k 2040 T. He AOCTUTHYT ¥ NoNo-
BMHbI OT COBPEMEHHbIX 06bEMOB 3KCNopTa B EBpony.

bonbliune HagexXabl CBA3bIBAKTCS C Pa3BUTUEM TMOKON W
apantueHoi CMNM-uHaycTpum B Poccum, KOTOpas B 3aBM-
CUMOCTM OT CLEHapus MOXET 0BECneynTb CyLLEeCTBEHHOE
YBE/IMYEHME 3KCNOPTa CXMXEHHOro rasa. 0gHako, onsdrb
Xe B abCOMOTHOM BbIPaXeHu, Aaxe npu peanusauum
Hanbonee 6naronpusTHOrO CLEHApUs pocTa NPOW3BOM-
ctea CI, 06beMbl €ro 3KCnopTa no BCEM HaNpPaBNeHUsIM K
2040 r. cocTaBaT 42 % 0T COBPEMEHHbIX 06bEMOB NOCTaBOK
B EBpony. TakiM 06pa3oM, EBPONEACKWIA PbIHOK CETEBOrO
rasa npoAoMKNT obecneynBaTb 0Kono 52-55 % poccuincko-
ro akcnopta B 2040 T.
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Jlobblua

nepcnektnee 0o 2040 r. nobblya NPUPOIHOro W Mo-

nyTHoro rasa B Poccum ysenuuntcs Ha 18-30 % B

3aBMCUMOCTW OT CLEHapusi. B npuHuUMNe, CoCTOsHME
PECYPCHOIN 6asbl 1 MacLUTabbl yXXe MMEKLLMXCS 3anacoB
NO3BONAIOT ra30Boi 0TpacAu (B OTAMYME OT HedTAHOI)
HapacTUTb [10BblYy ropasao BbILUE, YEM B MPEAAraeMblx
CLeHapusX, KOTOPbIE pacCcyuTaHbl UCX0AS U3 CMPOCa, a He
TONbKO NPON3BOACTBEHHbIX BO3MOXHOCTEN.

Ha ¢oHe CHuXeHM nNpoM3BOACTBA B  TPAAMLMOHHBIX
rasofobbiBalolLMx paiioHax (B mepeyl oyepedb — B
HapnbiM-Typ-Tase) 0CHOBHOIA NpUPOCT A0BbIuN ByneT uaTv
3a CYeT MeCTOPOXAeHWA nonyocTpoBa Iman, 06cko-Ta3oB-
ckow ybbl, a Takxe BoctoyHorn Cubmpn u lanbHero BocTo-
ka (puc. 3.21).

B ycnoeuax TpaHcopMaumu rnobanbHbIX 3HepreTnye-
CKMX PbIHKOB, Y4uTbIBas BONbLUYIO POAb ra30BOi 0TPACK
ans Poccuiickorn Qepnepauum, Ans Hee Takxe Heobxoammo
paspabaTbiBaTb CTPATErMi0 aaanTaLum K HOBbIM peanusim.
OnHWAM M3 KNoYeBbIX GaKTOpOB, CAEPXMBALIMX Pa3BM-
Te 3KOHOMUKM, gBnseTcs HeadhGeKTUBHOE MCMONb30Ba-
Hue rasa. bonblune TpaTbl ra3a BbIHYXAAKT UATH B Bonee
CNOXHbIE 11 JOPOrue NpOeKTbl 406bluK, YTO BeaeT K Heob-
XO[MMOCTM POCTA LieH Peann3alLum Ha BHyTPEHHEM PbIHKE 1
CHWXEHWIO KOHKYPEHTOCNOCOBHOCTY HA BHELUHWX PbIHKAX.

[LInpokne BO3MOXHOCTM A0BbIYM ra3a Npu orpaHUYeHHOM
CNpoce MOryT CTaTb CTUMYOM K 3aMELLEHMI0 UM Ha BHY-
TPEHHEM pbiHKe HedTenpoayKToB, KOTOPble MOXHO pea-
NN30BbIBaTb Ha 3KCMOPT C 60ONbLUEA MapXMHANbHOCTbIO.

PucyHok 3.21 - [lobblua NpupoaHOro rasa no pernoHam Poccuu, Mnpg Ky6. M
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Hapaay c anekTpocTaHuuMsMu (3amelleHne MasyTa) no-
TEHLUMan N9 3TOr0 ecTb B TPAHCMOPTHOM CeKTope. Takxe
BO3MOXHa pa3paboTka HOBbIX KOMMAEKCHbIX PeLleHuin B
4acTn 3HeproobecneyeHus, NPeacTaBNSIOLLMX UHTEPEC ANk
noTpedbuTenen n KOHKYPEHTOCMNOCO6HbIX Ha MEXTOMINBHOM
PbIHKE, TakiX Kak aBTOHOMHOE 3HeprocHabXeHue C nc-
NoNb30BaHWEM rasa 119 COBMECTHOW reHepaLmuu anekTpo-
3Hepruu u Tenna. fNpu 8T0M BO3MOXHbI KOMOUHUPOBAHHbIE
CXeMbl C nopkawyeHnem BW3, uto bynet cnocobcTBOBaTL
poCTy 3QGEKTUBHOCTH, HABXHOCTU U 3KONOTNYHOCTH. Ta-
KOr0 poaa TEXHUMYECKNE PEeLLIeHNS MOTYT NPUMEHATBCS Kak
BHYTPM CTPaHbI, TaK 1 Ha BHELLIHWX PbIHKaX.

POCT KOHKYPEHLMM Ha ra30BOM PbIHKE 1 MEXTOMIMBHO
KOHKYPEHLUMM B COBOKYMHOCTU C HEONpefeNeHHOCTbIO

Crpoca Ha OTAeNbHbIX PblHKAX NPeAonpeasnsioT 3Haum-
TeNbHbIE CLEHAPHbIE PACXOXAEHUS B YacTK MPOTrHO3UPY-
eMbIX 3KCMOPTHbIX BO3MOXHOCTEN. B 3TWX ycnoBuax He-
obxoaMMa afanTaUMOHHas CTpaTerus pasBuUTUS ra30BOM
0TPACAM C NO3TanHbIM BBOJAOM HOBbIX MOLLHOCTEN 006bI4N,
TPaHCMOPTa, XPaHeHUs C Y4EeTOM 3aK/OUYBHUS KOHTPAKTOB
Ha nocTaBku 1 T. 4. CTpaTerus AomXHa npeaycMaTpuBaTh
NOCTOSAHHbBIA MOHUTOPMHT CUTYaLMW N BO3MOXHOCTM MBKOM
KOPPEeKTMPOBKM NNaHoB paboTbl. pu 3T0M, HE3YCNOBHO,
Heobx0aMMa OnNTUMKU3aLMs 3aTpaT N0 BCEM HanpaBneHUsIM
C LIENbK MOBBILIEHUS KOHKYPEHTHbIX BO3MOXHOCTEN, 0C0-
BEHHO B yCNoBMAX HEN36EXHOro nepexoaa Ha bonee Cnox-
HYI0 PECYPCHYI0 Ba3y.
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BHYTpeHHMI Cnpoc U 3KCnopT

ronbHas oTpacnb Poccum, nofobHO ra3oBom, 0KasblBa-

eTCS KpalHe 3aBUCUMON OT BHELLIHEN KOHBIOHKTYPbI, W

OCHOBHbIM OrpaHWM4eHneM fanbHerLIero pocTa 9Bns-
eTCSl UMEHHO EMKOCTb BHELLHErO PbIHKA 1 KOHKYPEHTOCMO-
COBHOCTb N0 LieHe, a He OrpaHnYeHuns no 3anacam yris uim
Nno [06bIBAKLLINM MOLLHOCTSM. BHYTPEHHUMI CNpOoC Ha TBep-
[oe Tonnneo cokpatutcs ¢ 2018 1. Ha 17 % B KoHcepBaTyuB-
HOM 1 VIHHOBALMOHHOM CLIEHapusx Ha GOHE MEeONeHHOro
POCTa 3KOHOMUKM M COXPaHEHMs OTHOCUTENbHO HU3KMX LieH
Ha ras. lpu 3Hepronepexofe C NoBbILLEHMEM LIEH Ha ras U
WHTEHCMKKaLMeNn 3HeprocbepexXeHns CoKpaLleHue BHY-
TPEHHero Cnpoca Ha yronb yckoputes 4o 22 %, B 0CHOBHOM

BaXHble M3MEHEHUS Ha MUPOBOM PbIHKE MPOMCXOAAT U Ha
CTOpPOHE npennoxeHus. OCHOBHbIMK NMaepaMn N0 MUPO-
BOW [06blue Topryemoro yrng asnatorcs CLUA, MHaoHesus,
Asctpanug, HOAP, Konymbua v Poccud. Mpu aT0M paa npo-
nssoauTeneit (B nepsyto oyepeab NHOOHE3NS) N0 pasHbIM
NpWYMHaM B AanbHeiwem byayT CoKpaLlaTb CBOM 06bEMb
3KCMopTa, YTO OTKPbIBAET 419 POCCUM HOBbIE BO3MOXHOCTH
Ha 5-7 net (Konym6us Ha ropusonTe 2030 . ucyepnaet oc-
HOBHbIE MECTOPOX/EHNS, a VIHO0HE3Ns BYNET BbIHYXEHA
nepeHanpaBuTb YaCTb 3KCMOPTHOO YIS Ha Y0BNETBOPE-
HUe BHYTPeHHero cnpoca). TakiM 06pasoM, Ha K/IoueBbIx
pacTyLux pbiHkax: KOBA, NHaus, BanmxHnin BocTok, Abpuka

YronbHas otpacnb Poccuu KpaMHe 3aBMCHMa OT BHELLIHEN KOHBKOHKTYPbI, OCHOBHbIM OrpaHN4eHUEM [anbHew-
LLIerc pocCra 4BngeTcq eMKoCTb BHELUHEro pblHKa U KOHKYDGHTOCI’IOCOﬁHOCTb no uexe. B 3aBucuMocTy ot rno-

banbHbIX cLeHapues, B nepcnekTuse [0 2040 r. BO3MOXeEH Kak pocT 3kcnopra B cTpaHbl ATP. banxHero Boctoka

n Ad)pl/lKM, TakK 1 COKPaLLeHne aKCnopta yrng He T0/1bKO Ha eBpOHeVICKOM, HO 1 B a3MaTCKOM HarpaB/EHUN.

Ha anekTpocTaHuusx. Mpu 3aTOM abCOMOTHbIA Pacxon yris
BO BCEX CLIeHapusX paankanbHo (B 4 pasa ot yposHs 2018 )
YMEBHDBLUUTCS MNLLIb Ha KOMMYHANbHO-BbITOBbIE HYX/bI.

BmecTe ¢ fieBanbBalMelt 1 NoAAepXaHNeM HU3KOro Kypca
pybns 310 Aenaet 3KCMOPT OCHOBHLIM [paiiBepOM Pa3Bu-
TUS YrONbHOWM NPOMbILLINEHHOCTHW. pouecchl, Npoucxoas-
LLWe Ha MWUPOBOM YrOfIbHOM PbIHKE, B YaCTHOCTW KJMMa-
TUYecKas NonuTiKa MHOTUX cTpaH (ocoberHo EC u Kutag),
CO30aKT BbICOKYKD HEonpeaeneHHoCTb A 3TON 0Tpac/iu
B Poccun. B KoHcepBaTMBHOM CLEHapWK POCT Cnpoca Ha
yronb 0XMOaeTcs 3a cyet cTpaH ATP (B nepsyio odyepenb
NHauv u cTpaH Hro-BocTouHoM Asuu, roe yBennunutcs no-
TPeBHOCTb B BbICOKOKAYECTBEHHbIX YIAX), @ TaKXe CTpaH
bnnxHero Boctoka u Adpuku, B T0 BpeMs Kak B Knutae v
pasBuUTbIX cTpaHax Asun (dnownus, H0xHas Kopes) cnpoc,
ckopee, byaeT CTarHMpoBaTh, @ 8BPONEnCKoe HanpaBneHue
ByneT NocTeneHHo COKPALLaTbCs B PE3YNbTATe CHUKEHMS
KaK Cnpoca, Tak 1 noTpebHoCTH B UMNopTe. B cleHapusx
MHHOBALMOHHOM 1 0COBEHHO JHepronepexoaa COKpalle-
HWe BHYTPEHHEro Crpoca CONPOBOX/AETCH CHUXKEHUEM
3KCMOpTa Yris He TONbKO Ha eBPOMENCKOM, HO W B a3uat-
CKOM Harnpasnenuu (puc. 3.22).

PucyHok 3.22 - HanpaBneHus ucnonb30BaHus yrns Ha
BHYTPEHHEM W BHELUHEM PbIHKaX, MAIH T H. 3.
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— pearnbHas KOHKYPEHLMS pa3BepHeTCs Mex ay ABCTpaniue
n Poccueit. KnoyesbiM hakTopoM ycrnexa 34ech CTaHOBUT-
CA noaJepXaHne KOHKYPEHTOCMOCOBHOCTM POCCHUIACKOro
yrng. B cueHapuu 3Hepronepexofa HeusGexHo cokpatle-
HUe 06bEeMOB 3KCNOPTa BCEMM NOCTaBLLMKAMN.

KOHKYPEHTOCNOCOBHOCTb POCCUIACKOrO YIS Ha BHELLUHUX
PbIHKAX YXYOLUIAeT 3HAYWTEeNbHas YyaaneHHoCTb NOCTaB-
LLIMKOB YrNs OT MOPCKMX NOPTOB MpK 60/bLLIOK AaNbHOCTH
NepeBo3Ky yrnen no xenesxon gopore. B 2015-2018 rr. ge-
BanbBaLKs Pybns pesko noBbicuna 3GHEeKTUBHOCTb 1 Npu-
B/IEKaTeNbHOCTb 3KCMOPTHbIX NOCTABOK, 0[1HAKO Ha A0Nro-
CPOYHYI0 NEPCMNEKTUBY 3TOr0 3G dEKTa HEA0CTAaTOYHO.




[MPOrHO3 PA3BUTWA SHEPTETUKI MUPA 1 POCCIN 2019

Jlobbiva

nTore TpaHcopMaLnil BHYTPEHHEr0 U BHELLHUX PbliH-

KOB [106bl4a Yrns B POCCUN CMOXET YCTONYNBO pacTu

(Ha 16 % K 2040 r.) B KoHCepBATMBHOM CLiEHapuu, a B
HHOBaLMOHHOM ClLeHapun cokpatutcs nocne 2020 T. Ha
10 %, a npn 3Hepronepexone — Ha 30 %. B 6onbluen mepe
CoKpalleHue A06bluu NPUAETCS Ha SHepreTyeckue yrim,
a TeppuTOpManbHO NOYTW BCE — Ha BacceiHbl Cubupn 1
JlanbHero BocToka. OCHOBHbIM BacceiHoM CTpaHbl 0CTa-
HeTca KysHeukuii npu pocTe A06blYN KaHCKO-aYMHCKMX,
UPKYTCKIX 1 [1aNbHEBOCTOYHbIX yrneit (puc. 3.23).

YUuTbIBAs BbICOKME PUCKKM TpaHCHOPMALMA  BHELLIHUX
PbIHKOB, AN POCCUACKON YrONAbHOW OTPACAM BaXHO Mpo-
BOAMTb 0YeHb B3BELLUEHHYK MOANTUKY MHBECTMPOBAHMUS B
PACLUMPEHNE MOLLHOCTEN No A06blYe M TPaHCMOPTUPOBKE
NpoayKLUmu. Ha a3naTcKOM HanpaBNeHW OCHOBAHMEM AN
PACLUMPEHNS MOLLHOCTE [J0MXHbI ObiTb A0ArOCPOYHbIE
KOHTPaKTbl, NP1 3TOM LieNecoobpasHo NpuUBAEYEHNE WH-
BECTULMIA B NPOEKTbI CO CTOPOHbI CTPaH-noTpebuteneit u
CO3[1aHNe COBMECTHbIX NPeAnpUATAA Ha ONpeaeneHHbIX
aTanax Lenoyek NOCTaBOK, YTO MO3BONMNT 0BecneYnTb KX
3aNHTEPECOBAHHOCTb B CTaOMABHOCTY NPOM3BOACTBRA W MO-
CTaBOK 1 CHU3UTb COBCTBEHHbIE pUCKM. Ipn 3TOM HEobX0-
AMMO NoBblLeHne 3GOEKTUBHOCTY NS CHUKEHUS 3aTpar
B [I0CTaTOYHO XECTKMX (B TOM YNC/E LIEHOBbIX) PbIHOYHbIX
YCNOBMSX.

PucyHok 3.23 - CueHapHbIii NpOrHo3 fo6blum yrnsg no permoHaM u bacceiHam, MiH T

SMAHT y
500 W [1anbHeBOCTOYHbIN
400 ] O B BocTouHoCMBMpCKHit
300 - - | [ | B KaHCKo-AunHCKMil
|| o [ | ] - . ] [ | Kyaevkwmit
200 - f .
| - 840pPCKMit
100 - W Ypanbckui
0 B [loHeukun
= = = g = = g[
e e e = £ £ 5
< < 3 2 < S =3
= = = @ = = =
© © = = © = =
= = © 2 3 @ e
[} @ 3 o @ 3 S
o o [<5) o [<5)
T T B T T = T
2015 2020 2030 2040

WeTounuk: UH3N PAH

PA3[IEN 3. CLEEHAPHBIA MPOTHO3 PA3BUTIA SHEPTETUKM POCCUM 159



[MPOrHO3 PA3BUTWA SHEPTETUKI MUPA 1 POCCIN 2019

BblbPOCbI CO,

Poccun TpaaMUMOHHO HEOAHO3HAYHO BOCMPUHUMAET-

cq npobneMa M3MEHeHUs KNnuMata 1 CTUMynnpyemas

e nonutuka faekapboHnsaumu. OmHaKo, y4nTbiBas
OTHOCWTENIbHO HW3KME NoKa3aTenu 3KOHOMMYECKOro po-
CTa, COXPaHEeHMe 3MUCCUN MAPHMKOBbLIX FAa30B Ha YPOBHE
75 % ot nokasatenen 1990 r. He TpebyeT OrpOMHbIX YCUNNNA
(puc. 3.24): oo KoHua 2030-x rr. B Poccun B NtoboM cnyyae
bynet HabnwaaTbCs MeNeHHbIA POCT BbIBPOCOB NapHUKO-
BbIX [a30B OT CXWraHug uckonaemoro tonamea. K 2040 r.
06bEM BbIBPOCOB MEX/Y CLEHAPUSMI PA3NINYAETC YXe Ha
10 %, 1 3T0 Aaxe C yyeToM 601ee MHTEHCUBHOMO Pa3BUTISA
3KOHOMUKM B CLieHapuu JHepronepexoaa, roe nosbllleHne
3HEepreTMYeckon aGOEKTMBHOCTU SKOHOMUKN W YBENNYE-
HWe B SHEPronoTPebNeHnn 00U HU3KOYrNEPOOHbIX SHEp-
ropecypcos ¢ 10 % B 2015 1. 10 19 % B 2040 . OTKpbIBAOT
Poccun BO3MOXHOCTb BbIITM HAa CPEIHEMUPOBbIE TEMIbI
pOCTa 3KOHOMUKM, OCTABNAS MpK 3TOM B pPaccMaTpuBae-
MblIli nepuoa pa3mepbl BbIOPOCOB MAPHUKOBbLIX Fa30B He
bonee 75 % o1 ypoBHa 1990 . Ho aoporoi 3aeMHblin Kanu-
Tan, lewesble COHBCTBEHHbIE PECYPChI TOMAMBA M FOPasao
6onee HuskMe (OTHOCMTENbHO PasBUTLIX CTpaH) 4OXO4bl
HaceneHus Bce paBHO 0OBLEKTUBHO TOPMO3AT NPUMEHEHUE
B CTpaHe nepenosbiX (1 Bonee [Oporux) TeXHONOrwMit npo-
W3BOACTBA M WUCMOMb30BaHWE SHEPreTMYecKNX Pecypcos,
HeobxoouMbIx Ans 6onee rnyboKoro COBEPLIEHCTBOBAHMS
CTPYKTYPbI 3HEpronoTpebneHus.

PucyHok 3.24 - InHamMuKa 1 CTPYKTypa BbI6pOCOB OCHOBHbIX
NapHUKOBbIX ra30B 415 Tpex cueHapues, MiH T CO, 3KB.
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nocnegxue rogpl T3K obecneyusan 20-23 % BB,

25-26 % NOCTYNNEHNI B KOHCONMAMPOBAHHbIN BIOAXET

CTpaHbl 1 55-60 % BanOTHON BbIPYYKW OT 3KcnopTa.
Kak Mbl nucanu BO BCEX NPEMbIAyLLIMX Bbinyckax «MporHo-
3a», MOA BNWUAHWEM W3MEHEHUS KOHBIOHKTYPbI MUPOBbIX
3HEPreTUYecKMX polHKOB ponb TIK B 3KOHOMMKE Poccuw
NPOOOMXMUT CHUXATbCS ¢ MakcuMyMa 2012-2013 rr. TpaHc-
(GopMaLMsg MUPOBLIX SHEPrETUYECKNX PbIHKOB MO/ BIUSAHM-
eM TeXHONOrMYecKoro Nporpecca B 3HepreTuke cnocobHa
CYLLLECTBEHHO YCUIUTb 3TY TEHAEHUMIO.

Pasmepbl npousBefeHHon T3K [06aBneHHOW CTOMMOCTY
yBenuyatcs k 2040 r. Ha 40 % no KoHcepBaTUBHOMY CLEHa-
PUIO M BABOE MEeHbLLIE — B CLieHapuu JHepronepexosa, a ee
nons B BBl cTpaHbl yMeHbLuntcs 4o 17 n 14 %. 310 3HaMe-
HYeT NpekpaLLeHne npu 3Hepronepexone AOMUHNPOBAHNS
T3K B 3KOHOMMWKE CTpaHbl W3-3a MOYTH [BOMHOM0 YCKOpe-
Hug pocTa BB Poccuu npu 6onee BbICTPOM, YEM B [PYruX
CLEHapusIX, CHUXEHWW pasMepoB 3KCMOPTHOWM BbIPYYKK
poccuiickoro T3K npu uHTEHCUbUKALLM TEXHONOTUYECKOr0
nporpecca B MAPOBON SHEPreTUKE.

[lons HedTaHoM oTpacnu B BB, nponsseneHHoM T3K,
yMeHbwuTCes ¢ 74 % B 2015 1. 0o 61 % K KOHLY nepuoaa no
KoHcepBaTUBHOMY CLEHapuWio 1 00 47 % npu 3Hepronepe-
Xofe. 310 NafieHNe KOMNEHCUPYETCS POCTOM [10/1 ra30B0oN
0TPAac/u COOTBETCTBEHHO B 2 1 2,5 Pasa C NOBbILLEHWEM MPK
JHepronepexofe Ao 51 % B KOHLE nepuofa.

Hapsaay ¢ npsMbiM BKNaL0M B PasBuTHE 3KOHOMUKK Poccuu
JHEPreTnkKa OKasbiBaeT HA Hee bonbLioe onocpenoBaHHoe

rlog BNIMSHMEM M3MEHEHUS KOHBIOHKTYPbI MUPO-
BbIX SHEPreTMYECKMX PbIHKOB Posib T3K B 3KOHO-

MWKe POCCHM MPOAOXMT CHuxaTbes ¢ 20-23 % Ao
14-17 %.

BAVUAHWUE T3K HA 3KOHOMUKY CTPAHbI

B/WSIHUE, B OCHOBHOM Yepes [IMHaMUKY LieH Ha TOMIMBO W
3Hepruo Ans notpe6uteneit (a aTo BCE HaLMOHANbHOE X0-
39ICTBO) M Yepes pasMepbl KanuTasbHbIX BAOXEHW B Npo-
W3BOICTBO M UCMO/b30BaHME SHEPrETUYECKNX PECYPCOB.

CleHapHble pasnuuns OUHAMUKU BHELUHWUX U BHYTPEHHWX
LieH Ha TOM/IMBO HENOCPEACTBEHHO YUTEHbI B pacyeTax pas-
MepoB Bknafa TIK B BB cTpaHbl (puc. 3.25). BaugHue xe
WX Ha OCTasIbHY0 3KOHOMMKY OnpefeneHo pacyeTamu Ha
MEXO0TPaCNeBOi MHOTOareHTCKoW MOJENU Pas3BUTUS 3KO-
HoMKKK Poccun®,

PucyHok 3.25 - inHamuka BBI1, npou3seeHHOro TONMBHO-
3HepreTMyeckum Komnnekcom Poccum, mnpg gonn. 2016 .
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CHIWKEHWe 3HEeproeMKOCTW — K/Tl0YeBOM GaKTop afanTauuu Poccun K TpaHchopMaLm MUPOBON SHEPTEeTUKM.

Peanu3auus 3KOHOMUYECKM ONpaBaaHHbIX B YCNOBMIX Poccun Mep MHTEHCU(UKALMM 3HEpProcbepexeHuns no-
3BOJIUT C YYETOM MYNBTUMANKATUBHBIX 3O (EKTOB yBennunTb BBIT cTpaHbl Ha 30 % k 2040 T.

0cobblIit MHTEpeC NPeACTaBNAOT MAKPOIKOHOMUYECKIE MO-
CneacTsug cLeHapus 3Hepronepexosa (c apantaumeit). Ero
peanusauus Hapsay C YOeLleBfeHneM Kanutana Tpebyer
Ha 50-60 % noBbicuTb K 2030 T. BHYTPEHHUE LIEHBI HA NpH-
POMHbIN Ta3 C AANbHEALIUM UX CNEelOBAHUEM 3a YMepeH-
HbIM POCTOM LieH BHELLHMX PbIHKOB. [lepBbIM CNeacTeMem
3TOr0 BMANTCS NepeknafblBaHue NOTPebuTensMin sHeprum
YacTu (3aBMCHUT OT YPOBHS KOHKYPEHLLW Ha COOTBETCTBYI0-
LLIMX PbIHKAX) YA0POXaH!A rasa B LieHbl CBOEH NpoayKLIAK,
W 3TO 3aMefnuT pocT 06beMoB Npou3sefeHHoro BBIT no
0CTaNbHbIM BMAAM3KOHOMUYECKON [eaTenbHoCTH (o pac-
yeraMm, Ha 24-25 % 3a nepuop). BMecTe ¢ TeM pocT LeH Ha
ras CTUMYNMpYeT aHeprocbepexexne BO Bcex chepax 3Ko-
HOMWKM, YTO NOTPebyeT pocTa KanuTanoBnOXeHU B 3HEp-
reTyeckoe xo3gicTeo notpebuteneit B 2,8 pasa no KoH-
CepBaTMBHOMY CLEHapWo 1 A0 9 pa3 npu 3Hepronepexone
(puc. 3.26). MocnegHue B 2,4 pasa 6onblLe NPSAMbIX Kamnu-
TanoBnoxeHuit B passutue TIK u, rnaBHoe, bymyT pbIHOYHO
3(Q(EKTUBHbI NPX MOBbILLEHHBIX LEHAX ra3a U yMeHbLLUEH-
HOM MPOLIEHTE Ha 3aEMHbIV KanuTasn. Te Xe pacyeTbl Mo-
Kasanu, YTo 3akasbl N0 3TUM KanuTanoBAOXEHNSIM B CBOK
ovyepenb B 14 pasa yBenuyat npon3eeaeHHbIn BBI Bo BCex
cdepax 0edTenbHoCTH, 0BecneyYmBaloLLnX MOAEPHN3ALMIO
3HEepreTMYeCcKoro X034McTBa NOTpedbuTenen: MaluHO- K
npnbopPOCTPOBHNN, NPOM3BOACTBE HOBbIX KOHCTPYKLMOH-
HbIX 1 CTPOUTENbHbBIX MaTepNanoB, CUCTEMAX YNPABNEHNS U
KOHTPONS, B CENIbCKOM 1 KOMMYHaNbHOM X0341icTBe 1 ap. C
YYETOM YMEHbLLIEHWS PaCX0A0B SHEpPrun 3TUMK NPOM3BO[-
cTBamu npupocT BBl B cueHapuu 3Hepronepexoaa noyty
BTPOE MPEBbICKT NOTEPU IKOHOMWKM OT NOBbILLIEHNS LIEH Ha
TOMMKBO.

Jl0BONbHO 3aMETHbIE PA3NYMs NONYYaKTCa MeXay CLeHa-
PUAMK 1 MO pa3Mepam KansnoxeHwin B passutue TIK. Yc-
JIOKHEHWE FOPHO-Te0/I0MMYECKMX 1 TPAHCTIOPTHBIX YCNIOBUNA
[06bl4y TONNMMBA W BbICOKAS KanuTan0eMKOCTb pacTyLlen
HW3KOYTNepoaHON 3HepreTuku yeenuyat Ha 70 % obbe-
Mbl KanuTanbHbiX BNOXeHWn B TIK no KoHcepBaTMBHOMY
cueHaputo. CokpalleHue xe npu JHepronepexoae nocne
2020 . pasMepoB NPOM3BOACTBA NEPBUYHOM 3HEPTUM MO-

TpebyeT BABOE MEHbLLEro NpUpocTa 06beMa UHBECTULMN B
passutve otpacneit TIK (puc. 3.26).

B KoHCepBaTUBHOM CLiEHapWUW Npu pocTe [0 HedTSHON
oTpac/in B 06wwmx uHsecTuLmax T3K (51 % B nepsoe u 55 %
B NOC/eAHee NATUNeTe) M3MEHNTCH COOTHOLLEHUE Mex.ay
rasoBoil 0TPAC/bIO (10N yMeHbLIUTCS ¢ 34 10 20 %) v anek-
TPO3HepreTuKon — ee Bec B HBecTuLMax T3K Bo3pacTeT ¢
12 no 20 %. B 3Hepronepexofe 31 NPOLECChl YCKOPSATCS:
[0S KanuTanoBlOXeHU B 3N1EKTPO- U TENNOSHEPreTuKky
yBenMunTCa 10 29 % Npn YMEHbLLIEHWN 0OAK HE TONbKO ra-
30801 (c 35,10 29 %), Ho 1 HedTaHOI (¢ 50 10 41%) oTpacnei.
[MPUYMHON CTAHET KaK YCKOPEHHbIA POCT MOLLHOCTK 3/1eK-
TporeHepauuu, Tak U U3MeHeHne ee CTPYKTYPbl — 3NeKTPO-
CTaHUWW Ha OpraHWYeckoM TOMIMBE 3amellatTcs bonee
KanuTanoemMKon HU3KOYrNEPOAHON SHEPTETUKON.

PucyHok 3.26 - [InHamuka KanutanbHbIX BNOXEHUA B
9HEepreTMYeckKue oTPacam u pocT aHeprocbepeXxeHus B
Poccuu, mnpa ponn. 2016 .
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WcToyHuk: UH3N PAH
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©XHOMOrMYeCKMit Nepexoa MUPOBOI 3HEPTeTUKI 0T f10-

MWHWPOBAHMS OPraHMYeckoro TOMAWBA K HU3KOYyrne-

POMHbIM 3HEPropecypcam rposuTt POCCUmn yMeHbLLIEHM-
eM (OTHOCHTENbHO CROXMBLUMXCS TeHaeHuni) K 2040 r. Ha
16 % pa3MepoB 3KCMopTa TONMUBa 1 Ha 8 % — NPOM3BOACTBA
NepBMYHOIN aHepruu. B LenoM 3a nepuoa 370 cnoco6HO
COKPaTUTb Ha YeTBEepTb BEUYMHY [06aBNEHHON CTOUMO-
cTh B camoM T3K v ewe Ha 2-3 % — B obecneynBaoLmnx
NPOWN3BOACTBAX M3-3@ YMEHbLUEHNS KanuTanoBAOXEHNA B
ero passuTue. B pesysnbrate cpeaHnii poct BBl B cTpaHe
samepnutcs B 2016-2040 rr. ¢ 17 % (KoHcepBaTuBHbIi cLie-
Hapwit) no 0,6 % B rog (3Hepronepexon).

HecoBepLUEHCTBO B CTPaHe MHCTUTYLMOHANbHOWM Cpeadbl v
BbICOKasi CTOMMOCTb 3aEMHOr0 Kanutana CLepXuBaloT 1H-
BECTULMM B 3KOHOMUKY W BMECTE C 3aMOpPaXMBaHUEM LieH
Ha MPUPOAHbIA ras (cneaoBaTesbHO, U SHEPreTUYecKuil
yronb) $akTUYecKu BIOKMPYIOT TEXHOMOrMYECKMA Npo-
rpecc B paboTaroLLen Ha BHYTPEHHWIA PbIHOK YaCcTy SHepre-
TMKK Poccun. CLieHapHbIMI pacyeTaMn nokKasaHo, Uto npu
CTOMMOCTM 3aEMHOr0 Kanutana Huxe 9 % B rof 1 noytw
[IBYKPaTHOM MOBbILUEHMI BHYTPEHHUX LieH Ha ras (tabn. 3.1)
3KOHOMMYeckw onpasfaH poct k 2040 r. B 2,7 pasa pasme-

SAKNHYEHUE

POB TEXHONMOTMYecKoro® u npoayKToBOro sHeprocbepe-
KEHUA. A 10CTUraeMoe npu 3TOM CHUXEHUE NPOMEeXYToY-
HOr0 NOTPeBNeHNs C N3BLITKOM KOMMNEHCUPYET HeraTuBHbIE
NOCNEeACTBUS MOBbILLIEHNS BHYTPEHHUX LieH Ha TOMAUBO U
3HEpryio.

CBepx TOro, KanuTanbHble BNOXEHUS B 3Heprocbepexexne
NATUKPATHO MPEeBbLICAT COKpaLleHue uHeecTuumui B T3K no
IHHOBALIMOHHOMY CLEHapui0 OTHOCWUTENbHO KOHCEepBaTymB-
Horo. HeobxoaMMOCTb MaTepuanbHOr0 HaMOMHEHUS 3TUX
BNOXEHWA YCKOPUT C cepeamHbl 2020-x IT. pasBuTuE Npo-
W3BOACTB, MOAEPHU3UPYIOLLNX SHEPTETUYECKOE X0341CTBO
notpebutenen, n Ha 41 % yBenuunT 3a Nepuos BendnHy ux
no06aBneHHoi cTouMocTy (Tabn. 3.2).

COBOKYMHOCTb  PAcCMOTPEHHbIX ~ (AKTOPOB  NO3BOAUT
yckopuTb poct BBIT Poccun oo 25-2,8 % B 20-e IT. 1 10
3 % nocne 2030 r., NpUTOM YTO B KAYecTee MpPeanocbi-
KW rnobanbHbIX CLEHApWeB NPUHATO 3aMedJieHne TeM-
noB pocta MupoBoro BB ¢ 2.9 % B 2025-30-e rr. 10 2,3 %
B 2035-40-e IT.

58 Ho He HaAo paccunTbIBaTh, YTO 3T0 BYAYT NYYLLME MUPOBbIE TEXHONOMUN.
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Tabnuua 3.2 - TIK B MaKpO3KOHOMUYECKMX NOKa3aTensx Poccun

2015 2020 2025 2030 2035 2040
)§ ,§ q )§ )§ q >§ ,§ q )§ ,§ q )§ ,§ q
z £ 2|3 2 g8 35 2 §/ 8 £ §|:&8 £ §
E 2 8| & & 8| E g & & S &  E g2 &g
B = = xR = = R = = 1 = = 3 = =
s 8 £/ 8 2 & 8 2/ & 8 £|lg g8 g
~ = m ~ = m ~ = m ~ = ™ ~ = ™
mzﬂﬂiﬁﬁf”%eﬂe””b'“ BB 2955 | 3068 2021 2921 | 4066 3754 3754 | 418 3667 3667 | 4451 36 MG | 429 3493 3493
To xe, % K 2015 T. 1000 | 1038 988 988 | 1376 1270 1270 | W4 1241 124)] 1506 1257 1257 | 1397 1182 1182
[Jlons T3K B BBI1 cTpaHbl, % 227 | 220 210 209 @ 214 197 189 | 202 177 159 197 165 13,7 169 143 10
Toxe, %Kk 2015 T. 1000 | 970 923 919 | 941 869 834 | 888 780 699 87,0 727 606 | 745 631 486
Blran B KOHCOMAMPORRHHBI GORXET, 1675 | 4 154 454 | 511 434 434 | 522 W48 A4S | 556 454 454 | 519 M7 47
MNpA 40NN
Toxe, %k 2015 T. 1000 | 319 298 298 | 336 286 286 | 343 295 295 36,5 298 298 | 41 214 214
[long T3K B bropxete, % 264 | 350 301 299 | 274 214 263 | 247 247 222 240 241 200 | 200 200 154
To xe, % k 2015 T. 1000 | 1325 M39 134 | 1037 1038 996 | 936 937 840 911 912 759 756 757 58,3
MynbtunnukatueHble addekTbl HTI B 3HepreTuke
2015 2020 2025 2030 2035 2040
/HBECTULMM B OCHOBHOW KanuTan TIK, 675 | 684 694 694 | 671 667 667 | 830 767 767 | 1097 848 848 | 152 918 918
Mnpa monn™
To xe %, k 2015 1. 1000 | 1012 1027 1027 | 994 987 987 | 1318 M35 M35 | 1624 1256 1256 | 17706 1359 1359
[lons T3K B MHBECTULLASIX CTPaHbI, % 44 | 231 234 234 | 222 220 220 | 289 249 249 350 211 211 | 362 288 288
To xe, % k 2015 1. 1000 | 945 960 960 | 910 904 904 | M85 1021 1021 1436 mi mi | 1484 mB2 1182
IHepPros@deKTMBHOCTb SKOHOMUKY, 41 42 42 42 4 b 46 47 47 52 50 50 6,0 51 54 69
ThiC. BOMN./TY. T.
Toxe, %Kk 2015 T. 1000 | 1036 1038 1041 | 1087 1091 M33 | M50 1156 1280 | 1220 1231 1463 | 1303 1319 1689
/HBECTULMI B 3HEPrOCHEPEXEHME, 260 | 402 455 515 | 625 613 1065 | 818 838 1881 | 936 980 2403 | 108 151 2999
MApa donn™
Toxe, %Kk 2015 T. 1000 | 1674 1896 2147 | 2606 2553 4436 | 3410 3492 7836 | 3900 4085 10014 | 4615 4795 12497

WcToynuk: MH3W PAH

Tem He MeHee, NpeacTodLLas YeTBepTb BeKa byneT Henpo-
CTOW ANt POCCUICKOM 3KOHOMMUKMW U 3HepreTuki. Cepbes-
Hble M3MEHEHUS KOHBIHKTYPbI BHELIHUX PbIHKOB B COYe-
TaHUM C HAKOMMBLUMMMCS NpobiemMaMi CaMon POCCUICKON
3KOHOMWKM B L1eN10M 1 T3K B YaCTHOCTY CTaBAT POCCUICKMNI
3HEepreTUYecKuil CEKTOP B [OCTATOYHO XECTKUE YCNOBMS.
MoTpebyeTcd WHTEHCMBHO pellaTb 3a[auylt MOBbILLIEHUS

3HEPreTMyeckon 3Q@EKTUBHOCTN HaLMOHANbHON 3KOHO-
MUKW, AnBEPCUbUKALLM CTPYKTYPbI U 3KOHOMUYECKOM [0-
CTYMNHOCTK 3HEProcHabXeHns noTpedutenen, yMeHbLLIEHNS
3aTPATHOCTY TOMMMBHO-3HEPreTUYECKMX 0Tpacneit u npo-
eKTOB, PaLMOHANbHOr0 MPUPOAONONb30BAHUS W 3aLLNTHI
OKPY>XaKLLEW cpefbl.
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[TPUNOXEHNE 1

YNCNEHHOCTD HACENNERWS A BBI



Tabnuua M1.1 - U3MeHeHne YNCNEHHOCTN U CTPYKTYpPbl HaceneHus Mupa no pernoHam B 2015-2040 rr.

YucneHHocTb Hace- CpenHerogoBoit
e POCT YHCAGHHOCTH YpoBeHb [Jlons Tpypocnoco6Horo
MITH Yen. BaConenme. yp6anusauuu, % 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
HxHas 1 LleHTpanbHas AMepuka 506 599 0,68 80 86 67 66
Bpasnnug 206 232 047 86 91 10 66
Eepona 618 636 012 14 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 A3us 3846 4460 059 44 59 68 66
Kutait 1405 1426 0,06 56 71 13 62
VHang 1309 1605 082 33 46 66 68
Bavxnuii Boctok 242 342 141 N 79 66 68
Adpuka 194 2100 228 % 54 55 61
Mup 7386 9221 089 b4 64 66 64

WcTounmk: 00H World Population Prospects, pegakums 2017 ., World Urbanization Prospects: pegakuus 2018 .
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Ta6nuua M1.2 - JuHamuka BBI no pernoHam u KpynHedLwUM CTpaHaM MUpa Mo CLEHapUsaM

BB (NNC), Tpn gonn. 2016 1. Temnbl pocta BBI, %

KoHcepBaTUBHbIi KoHcepBaTUBHbIi

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 184 204 225 250 215 300 24 2
H0xHas u LieHtpanbHas AMepuka 13 16 85 94 103 13 32 18
bpasunus 5% Y& 36 38 41 43 2,1 11
Espona 22,7 24,7 26,6 286 304 321 20 14
EC-28 19,6 213 228 242 256 269 18 13
CHI 54 58 6,5 12 8,0 87 - 19
Poccust 38 41 45 48 53 57 06 16
Pa3BuTble ctpaHbl Asuu 8.4 90 96 10,2 107 12 19 12
AnoHus 52 54 55 56 57 58 10 05
PassuBatowyuecs ctpanbl Asuu 388 50,3 64,0 184 934 108,6 13 42
Kurai 20,0 26,2 3211 389 446 495 99 37
VHans 8,1 111 153 20,1 257 318 6.6 506
BnnxHuit Boctok 57 6,5 13 83 94 10,5 42 2.4
Adpuka 59 6.8 80 95 n3 134 38 33
Mwup 16,4 1354 157,8 1818 206,7 2317 38 28
03cp 531 58 63 684 738 79 22 16
He-03CP 63,3 T14 94,7 134 132.9 152,8 6,1 36

WcToynmk: 0OH World Population Prospects, penakums 2017 r., World Urbanization Prospects: pepakuus 2018 r.
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[TPUNOXEHNE 2

JHEPTETUYECKWE BANTAHCHI



MUD

PucyHok 2.1 - MoTpe6neHne nepeuyHoil 3HEPrUM Mo BUAAM TOM/IMB U €ro CTPYKTYpa Mo CLieHapusaM B MUpe

MIH T H. 3. 1%
‘o0 |
) 3%
16000 -
14000 - . . 2015 2040
12000 - . 28 % 0
10000 - - S 17
8000 -
6000 - KoHcepBaTuBHbIiA
4000 -
M EEEREN]
0 4
= = = = = =L
= o o = o S 39
2 3 o 2 3 =
3 S g 3] S g
z = & 3 = & 20 % 21% 19% 26%
2015 2050 2040 WHHOBaLMOHHbIN JHepronepexop
= ipyrue BI3 m bnosHeprug W Mapo3Heprus W ATOMHas 3Heprus Yronb a3 W Hedb
NcToyHmk: UH3N PAH
Tabnuua M2.1 - OCHOBHbIE NOKA3aTeNN Pa3BUTUS B MUPE
2015 2030 2040 Temnbl pocra 2015-2040
= = = = = = 2 2 =
s ey o 0 e} o el e o
@ I & o = & S = S
= o [=% = o Q. = o (=3
2 = g g = 2 g = o
[=% @© = o @© = o © S
3 S g 3 S g 3 S =
&g £ & | &8 = | g = &
3HeproemKkocTb BB, T H. 3./TbIC. 40N, 098 0,80 079 077 0N 0,69 0,64 -13% 14 % 17%
[llyuiesoe aHepronotpebnexue, T H. 3./4en. 184 1,86 183 178 187 1,80 172 01% -01% -03%
Bbi6pockr CO, MAH T 31892 34199 32682 31056 35263 32361 29372 04 % 01% -03%
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Ta6nuua M2.2 - MoTpebneHne nepBUYHbIX 3HEPTOPECYPCOB B MUPE, MJTH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
om T [ [aa} T [} @ = ()
- S 5 = S 5 = S 5
8 g 5 g 3 5 g 3 5
g 2 g g g g g g g
S = @ g = & S = &
Bcero 13566 15913 15647 15225 17214 16634 15904 10 % 08 % 06 %
HedTb 4267 4618 4452 4151 4729 4212 3725 04 % -01% -05%
a3 2932 3814 3891 3709 4277 4437 4144 15 % 17 % 14 %
Yronb 3839 3892 3546 3417 3916 3318 3062 01% -05% -09%
ATOMHag aHepris 671 935 938 895 1033 1079 991 7% 19% 16 %
l1aposHeprus 334 435 440 452 487 501 527 15 % 16 % 18 %
buosneprug 1322 1623 1664 1691 1841 1924 1979 13% 15 % 16 %
[lpyrve BN3 201 596 716 910 930 1109 1477 6,5 % 11% 83 %
Tabnuua N2.3 - lfeHepauuns aneKTpo3Hepriv B Mupe, TBT-y
2015 2030 2040 Temnbl pocta 2015-2040
E 3 g S E g S E g
o I & & £ & o £ &
= o o = o (=% = o o
g 5 2 g = 2 g = 2
=% o o [=% o o [=% o o
< = ™ 2 = S S = )
Bcero 24251 32136 33197 34428 39045 39842 417 19 % 20 % 22 %
Hedtb 990 655 584 526 566 386 233 22 % -31% -56%
las 5523 7764 8227 7849 9551 10291 9597 22 % 25% 22 %
Yronb 9553 10275 8852 8363 11242 8951 7994 07 % -03% -07%
ATOMHag aHepris 2571 3583 3501 3428 3958 4130 3795 17 % 19% 16 %
[uoposHeprus 3890 5022 M4 5254 5640 5815 6128 15 % 16 % 18 %
BrnosHeprus H28 938 1100 nr2 1232 1507 1663 34 % 43 % 47 %
[lpyrve BU3 1195 4501 5728 7836 6856 8762 12708 12% 83% 99 %
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CesepHad AMeprka

PucyHok 2.2 - MotpebneHne nepBMYHOIN 3HEPruM No BUAAM TONNB W ero CTPYKTYpa no cLeHapusm B CeBepHoi AMepuke

M/IH T H. 3.
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2500 - . l . I I
2000 - l I
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[] i
>§ >§ g >§ >§ g
3 z & E z 3
= S 5 = S )
8 =) S 3 =) S
s | & 5|85 & &5
s | ] % 5| |9
2015 2030 2040

= pyrve BU3 m buosHeprug

WcTouHuk: NH3W PAH

m ['MaposHeprus

W ATOMHaq 3Heprus

1%
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5% 2015

30%

3%

2040
8%
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Tabnuua N2.4 - OcHoBHbIE Noka3aTenu pa3suTis B CeBepHon AMepuke

2%

2040

33%

KoHcepBaTUBHbIi

3%
2040

34 %

JHepronepexon,

a3 W Hedb

2015 2030 2040 Temnbl pocta 2015-2040
= = = = = = 2 = =
) ey o 0 e} o Q0 ) o
@ I & o I & @ ES &
= o [=% = o [=% = o (=8
@ = 2 = 5 2 T 5 2
o B 2 =% I IS =% © S
3 S g 8 S g 8 S &
S E: & S E: & S z &
3HeproemKkocTb BB, T H. 3./TbIC. 4OM. 012 0,09 0,09 0,08 0,07 0,07 0,07 -19% -21% 22 %
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 7,69 738 488 466 7,00 446 429 -04% -22 % -23%
Bbi6poch CO,, MAH T 5900 5587 5263 4846 5351 4772 4786 -04% -08% -13%
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Tabnuua M2.5 - MoTpebneHne neperyYHbIX 3HEPropecypcoB B CeBepHOil AMEPUMKE, MIIH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
om T [ [aa} T [} @ = ()
- S 5 = S 5 = S 5
8 g 5 g 3 5 g 3 5
2 2 5 2 e 5 2 e 5
< = ™ 2 = ™ 2 = )
Bcero 2687 2m 2652 2530 2697 2566 2466 00% -02% -03%
Hedtb 1021 964 915 840 923 813 761 -04% -09% 12 %
las 798 873 878 828 887 914 839 04% 05% 02%
Yronb 406 3l 287 254 308 208 155 1% 28 % -38%
AtoMHas sHeprug 246 228 229 219 214 216 2N -05% -05% -06%
lMaposHeprus 51 65 65 65 67 68 70 07 % 07 % 08%
buosneprug 121 141 154 154 161 177 181 1% 15 % 16 %
[llpyrve BK3 38 96 125 170 136 169 249 52 % 6,1% 18%
Tabnuua 2.6 - leHepawus anekTpoaHeprum B CesepHoi AMepuke, TBTy
2015 2030 2040 Temnbl pocta 2015-2040
= = = = = = 3 = =
s sy o 0 ) o 0 ) o
s = 5 5 z 3 & : £
= o l=% = o (=% = o o
g 5 2 g = 2 g = 2
=% < e =% ] e a ] e
8 2 5 8 S 5 8 S s
3 z & S z & S z &
Bcero 5219 5930 6105 6249 6308 6326 6715 07% 07% 10%
Hedtb 79 25 26 30 12 4 -13% -91% N3 %
las 1626 1934 2044 1867 2042 2141 1885 09% 1% 06%
Yronb 1571 1341 1089 939 1236 784 554 -10% 21% -41%
ATOMHas aHeprus 943 874 875 837 821 828 809 -06% -05% -06%
[uoposHeprus 662 754 751 759 780 795 81 07% 07% 08%
BrosHepris 95 149 196 197 191 251 261 28% 40 % 41%
Npyrue BI3 303 853 124 1619 1221 1520 2391 58% 6.7 % 86 %
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CLUA

PucyHok 2.3 - MotpebneHne nepBuYHOil 3HEPrM NO BUAAM TOMJIMB M €ro CTPYKTYpa no cueHapuam B CLLIA
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WcToyHuk: UHIN PAH

1%

W ATOMHaq 3Heprus

9%

0,
1% 1%

29%

2040

36 %

WHHOBALMOHHbI

Yronb

3 2040
32 %
KoHcepBaTuBHbIn
2%
2040
1%
34%
JHepronepexon
las W HedTb

Tabnuua N2.7 - Notpe6neHne nepBUYHON SHEPTrUM MO BUAAM TOMJIMB U €r0 CTPYKTYpa no cueHapusam B CLLIA

2015 2030 2040 Temnbl pocta 2015-2040
= = = = = = 2 = =
) ey o 0 e} o Q0 ) o
@ I & o I & @ ES &
= o [=% = o [=% = o (=8
@ = 2 = 5 2 T 5 2
o B 2 =% I IS =% © S
3 S g 8 S g 8 S &
S E: & S E: & S z &
3HeproemKkocTb BB, T H. 3./TbIC. 4OM. 012 0,09 0,09 0,08 0,07 0,07 0,07 -20% -25% 24%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 6,94 6,19 6,02 5,16 5,18 H43 5,30 -07% -10% 1%
Bbi6poch! CO,, MAH T 4359 4583 4278 3939 4333 3791 3459 -05% 1% -14%
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[1POrHO3 PASBUTNA IHEPTETUKIA MPA 1 POCCIW 2019

Ta6nuua 2.8 - NMotpebnenue nepeuyHbIX 3Hepropecypcos B CLUA, MAH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
om T [ [aa} T [} @ = ()
- E 5 = S 5 = S 5
8 g 5 g 3 5 g 3 5
g 2 g g g g g g g
< = ™ 2 = ™ 2 = )
Bcero 2219 2196 2137 2045 2162 2032 1984 -01% -04% -04%
HedTb 830 775 122 665 731 622 603 -05% 1% 13 %
ras 646 682 692 653 693 124 675 03% 05% 02%
yronb 374 314 261 230 216 183 134 12% -28% -40%
ATOMHag aHepris 216 201 201 196 186 188 183 -06% -06% -07%
lMaposHeprus 22 27 27 27 28 29 30 11% 12 % 13%
buoaneprus 99 116 128 127 135 147 148 12% 16 % 16 %
[ipyrve BI3 31 81 106 146 13 138 Al 53 % 6,1% 19%
Tabnuua M2.9 - TeHepaums anektpoaHeprum B CLUA, TBT-y
2015 2030 2040 Temnbl pocta 2015-2040
= = = = = = 3 = =
) sy o 0 ) o el ) o
o £ & o I & o £ &
= o [=% = o (=% = o (=3
g 5 2 T = 2 T = 2
[=% @© = o @© = o @© S
3 S = 3 S = 3 S =
3 z & 5 z & 5 z &
Bcero 4297 4783 4923 5074 5063 4965 5376 0,7 % 06 % 03 %
Hedtb 39 12 10 15 5 4 2 -11% -9.0% -116%
a3 1373 1570 1679 1549 1663 1720 1573 08 % 09 % 05%
Yronb 1471 1264 1030 886 1163 739 520 -09% 21 % -41%
ATOMHas sHeprus 830 769 m 751 4 121 700 -06% -06% -07%
MaposHeprus 251 314 n 314 326 341 348 11% 12% 13%
brosHeprus 80 126 171 163 161 214 211 28% 40% 39 %
Npyrve BK3 253 728 951 1394 1030 1227 2023 58 % 65 % 87%
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{xHad 1 LieHTpanbHas AMepuka

PucyHok 2.4 - NMotpe6neHne nepBuYHOI 3HEPTrK NO BUAAM TONUB M €ro CTPYKTYpa No cueHapusam B HXHOM 1 LieHTpanbHom

Amepuke
MIH T H. 3. 1%
1000 -
900 -
800 -
700 - 2040
600 - I 1 2y,
500 - ’
4% 9
400 - e
300 - KoHcepBaTuBHbI#
200 -
100 -
0 4
)% )% g )% )% g[
z z 8 z : S
= o D = o D
5 s | 2 5 s | 2 2040 2040
S 8 =4 a g =
S 2| 2| 82| 2 2%
N = w N = @ ’ o
23 % 2% 20%
2015 2030 2040 . 3%
WNHHOBALMOHHBIN JHepronepexon
= pyrve B13 m brosHeprus W MvoposHeprus W ATOMHas 3Heprus Yronb a3 | Hedtb

WeToyHuk: UHIN PAH

Ta6nuua M2.10 - OcHoBHbIe noKa3aTtenu pa3sutus B KOXHOM u LileHTpanbHoit AMepuke

2015 2030 2040 Temnbl pocta 2015-2040
= = = = = = 2 = =
) ey o 0 e} o Q0 ) o
@ I & o I & @ ES &
= o [=% = o [=% = o (=8
@ = 2 = 5 2 T 5 2
o B 2 =% I IS =% © S
3 S g 8 S g 8 S &
S E: & S E: & S z &
3HeproemKkocTb BB, T H. 3./TbIC. 4OM. 0,09 0,09 0,09 0,09 0,08 0,08 0,08 -05% -05% -08%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 1,36 145 145 140 155 155 145 05% 05% 03 %
Bbi6poch CO,, MAH T 1235 1400 1378 1283 1543 1510 1304 09% 08% 02 %

MPUNOXEHWNE 2: 3HepreTnyeckme banaHcol 178



[1POrHO3 PASBUTNA IHEPTETUKIA MPA 1 POCCIW 2019

Ta6nuua M2.11 - Motpebnexne nepeuYHbIX 3Hepropecypcos B KOXHOI 1 LieHTpanbHON AMEpUKe, MIH T H. 3.

2015 2030 2040 Temnbl pocra 2015 - 2040
om T [ [aa} T [} @ = ()
- S 5 = S 5 = S 5
8 g 5 g 3 5 g 3 5
g = g g = g g = 5
< = ™ 2 = ™ 2 = )
Bcero 688 826 825 799 931 930 870 12 % 12 % 09%
Hedtb 310 350 346 331 376 370 329 08 % 07% 02%
a3 143 176 177 158 209 212 175 15% 16 % 08 %
Yronb 34 38 34 30 4 34 21 08 % 00% -08%
AToMHas sHeprug 6 14 14 14 18 19 17 47 % 50% 45%
lMaposHeprus 58 81 82 85 93 95 101 2.0% 2.0 % 235 %
BroaHeprug 131 146 147 150 157 156 164 07% 07% 09 %
[lpyrve BN3 7 20 25 30 37 43 55 10% 16 % 8,6 %
Tabnuua M2.12 - feHepauusa anekTpoaHeprin B HxHoM u LieHTpanbHon AMepuke, TBT-Y
2015 2030 2040 Temnbl pocta 2015-2040
o T [ [aa} T (b [aa] = ()
: S 5 = S 5 = S 5
g g 5 g 3 5 g 3 5
g 2 g g 2 g g 2 g
< = ™ 2 = S 32 = )
Bcero 1287 1725 1773 1787 2056 2135 2168 19% 20% 21%
Hedtb 167 116 107 86 9 79 34 24% -29% -62%
ras 250 31 320 283 400 413 339 19% 20% 12 %
Yronb 13 57 43 37 47 25 19 7% 4.2 % -52 %
ATOMHas aHeprust 22 55 56 55 68 74 66 47% 50 % 45%
lMaposHeprus 671 942 954 989 1087 107 nm 20% 20% 23 %
buosneprus 67 99 107 103 19 131 130 2.5 % 21 % 21 %
[lpyrve BI3 38 144 188 234 243 306 403 11% 8,7 % 99%
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CBPOMa

PucyHok 12.5 - Motpebnenne nepsuYHOI 3HEPriK N0 BUAAM TONSIUB U €ro CTPYKTYpa no cueHapusm B EBpone

MJTH T H. 3.

2000

1800 -

1600
1400
1200
1000
800
600
400
200
0

HHOBALIMOHHbII
JHepronepexon

KoHcepBaTHBHbIN

1

2015

2030

= [lpyrue BK3 m Bro3Heprus

WcToyHuk: UHIN PAH

HHOBALMOHHbIN

KoHcepBaTuBHbIit

1

2040

W MuoposHeprus

JHepronepexon

Tabnuua M2.13 - OcHoBHbIe Noka3aTenu pa3sutus B EBpone

3%

21%

2040
4L
21%
8%
WNHHOBALMOHHbII

W ATOMHas 3Heprus Yronb

4%

10% 21%

KoHcepBaTUBHbIN

JHepronepexoq

las W Hedtb

2015 2030 2040 Temnbl pocta 2015-2040
= = = = = = 2 = =
) ey o 0 e} o Q0 ) o
@ I & o I & @ I &
= o [=% = o [=% = o (=8
g 5 2 g 5 2 T 5 2
o B 2 =% I IS =% © S
3 S g 3 S g 3 S =
3 E: & S E: & S z &
3HeproemKkocTb BB, T H. 3./TbIC. 4OM. 0,08 0,06 0,06 0,06 0,05 0,05 0,05 -19% -20% -22%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 3,07 2,79 270 2,66 262 254 2,44 -06% -08% -09%
Bbi6poch CO,, MAH T 3809 3073 2831 2700 2684 2381 2115 -14% -19% -23%
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[1POrHO3 PASBUTNA IHEPTETUKIA MPA 1 POCCIW 2019

Ta6nuua M2.14 - Motpebnenne nepeuYHbIX 3HEpropecypcos B EBpone, MiIH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040

= = o = = = = = =

- S 5 = S 5 = S 5

2 3 5 2 ] 5 8 g 5

8 £ g g 2 g g 2 g

2 < & S = & 3 £ &
Bcero 1897 1773 1716 1686 1670 1616 1552 -05% -06% -08%
HedTb 678 539 504 470 448 391 325 -16% 22 % -29%
a3 407 440 443 437 i 441 v 04% 03% 02 %
Yronb 312 208 164 154 165 124 105 -25% -36 % -43%
AToMHas sHeprus 230 207 205 189 178 7 151 -1.0% 12 % -16 %
lMaposHeprus 4 51 51 58 59 59 60 04 % 04 % 05%
BroaHeprug 160 208 215 228 229 259 280 14% 19% 23%
Npyrue BI3 57 15 127 149 147 170 206 39% 45% 53 %
Tabnuua M2.15 - lfeHepawus anekTpoaHepruu B EBpone, TBT-y

2015 2030 2040 Temnbl pocra 2015-2040

: S 5 = S 5 = S 5

2 3 5 2 g 5 2 g 5

g 2 g g 2 g g 2 g

< = ™ 2 = S 32 = )
Bcero 3763 4194 4227 4450 418 4632 4940 20% -56% -59%
HedTb 64 22 24 28 12 4 -66% -103 % -106 %
ras 600 857 854 890 1026 1053 1052 22 % 23% 23%
Yronb 944 569 44 404 1§14 283 Al 32 % 47 % -58%
ATOMHagq aHeprusa 880 792 787 724 683 655 580 -10% 12 % 17 %
Mnpo3Heprus 623 662 666 674 681 688 702 04% 04% 05%
buosneprus 206 293 325 361 336 1?2 469 2,0 % 2.8 % 34 %
[lpyrve BI3 446 1000 130 1369 1265 1537 1922 43% 51% 6,0 %
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cC-26

PucyHok 12.6 - NMotpebneHue nepBUYHON IHEPrM NO BUAAM TOMIUB U €r0 CTPYKTYpa No cueHapusm B EC-28

MJH T H. 3. 3%
1800 - ‘
1600 -
1400 -
1200 - 2%
1000 -
0,
800 - 27NY% 8% 26 %
600 - KoHcepBaTuBHbIN
400 -
I EEN]
0 -
)% )% g )% >§ (:3[
z z s | g S g
5 | 3 8| 8|3 ¢
g | & s | & | & S
I ES T I £ T
2 = @ 2 = @
6%
2015 2030 2040 .
WNHHOBALMOHHDIN JHepronepexon
1= Opyrve B13 m bnoskeprus W MvaposHeprus W ATOMHas 3Heprus Yronb a3 W Hedtb
WcToyHuk: UHIN PAH
Tabnuua M2.16 - OcHoBHbIe Noka3aTenu pa3suTus B EC-28
2015 2030 2040 Temnbl pocTa 2015-2040
= = = = = = 2 = =
z £ =3 = e S = Ee [
[=a) T [} o T [eh) 2] T b}
= o [=% = o [=% = o (=8
& = 2 g 5 2 8 5 2
o B 2 =% I = =% @ S
g g s | 8 2 g | ¢ E g
S = & S = & S z &
3HeproemKkocTb BB, T H. 3./TbIC. 4O, 0,09 0,06 0,06 0,06 0,05 0,05 0,05 -20% -21% -235%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 329 2,94 285 2,80 2,12 2,65 253 -08% -09% -10%
Bbibpoch! CO, MIH T 3324 2555 2352 2231 2162 1914 1668 -17% -22% =21 %
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[1POrHO3 PASBUTNA IHEPTETUKIA MPA 1 POCCIW 2019

Tabnuua M2.17 - MotpebneHne nepBuYHbIX 3HEPropecypcos B EC-28, MIH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040

om T [ [aa} T [} @ = ()

- S 5 = S 5 = S 5

8 g 5 g 3 5 g 3 5

g e 5 g g 5 g g 5

< = ™ 2 = ™ 2 = )
Bcero 1672 1510 1463 1435 1390 1352 1292 -07% -08% -10%
Hedtb 604 469 440 411 384 336 274 -18% 23 % -31%
las 358 368 373 366 358 361 345 00% 00% -01%
yronb 263 157 118 12 1 80 64 =32 % -46 % -55%
ATOMHas sHeprus 223 194 193 176 164 159 139 12 % -14% -19%
l1aposHeprus 29 31 31 32 31 32 32 02% 03% 04 %
buosneprug 149 195 202 214 215 243 263 15 % 20% 23%
[lpyrve BN3 46 96 105 126 122 142 175 40% 47% 55 %
Tabnuua M2.18 - TeHepaums anekTpoaHeprum B EC-28, TBTy

2015 2030 2040 Temnbl pocta 2015-2040

E 3 g S E g S E g

s : 5 5 z 3 3 : £

= o o = o (=% = o o

g = 2 g = 2 g = 2

=% o o [=% o o [=% o o

2 2 5 2 2 5 g 2 5

< = ™ 2 = S S = )
Bcero 3204 3454 3495 3687 3578 3805 407 04% 07% 10%
Hedtb 61 21 24 27 1 4 -65% <102 % -105%
las 497 680 697 726 799 870 867 19% 23% 23%
yronb 826 452 346 312 318 203 137 =31 % -55% -63 %
ATOMHag aHepris 857 743 738 675 627 608 533 12 % 14 % -19%
[uoposHeprus 341 360 365 369 362 369 376 02% 03% 04 %
BrnosHeprus 201 284 313 347 324 393 446 19% 2.1 % 32 %
[Nlpyrvie BU3 421 913 1013 1231 137 1358 1709 41% 48% 58 %
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Chl

PucyHok 2.7 - MoTtpe6neHne nepeuYHOI 3HEPrUK NO BUAAM TOMKUB U €ro CTPYKTYpa no cueHapusam B CHI

MIH T H. 3. 2% 1%0% 20 2%0%
1200 +
1000 -
15 %
800 - 2040
600 -
52 % 56 %
400 - KoHcepBaTUBHbIN
NIE NN NN N -
0
)§ )§ g >§ )§ g
£ 2| §| 2| 2| % »
5 s | g | & S | g 2040 B% 2040
o 5] o @ 5] S
g | & s | 8 | 8 s
3 2 & 5 ES &
> = > = 55 % 55 %
2015 2030 2040 .
WHHOBALMOHHbIN JHepronepexoq
= pyrue BK3 m brosHeprus W [moposHeprus W ATOMHas 3Heprus Yronb a3 | Hedtb
WcToyHuk: UHIN PAH
Tabnuua M2.19 - OcHoBHbIE NoKa3aTenu pa3sutus B CHI
2015 2030 2040 Temnbl pocTa 2015-2040
= = = = = = 2 = =
sy e o 0 e} o Q0 ) o
@ I & & I & @ I &
= o [=% = o [=% = o (=8
& = 2 g = 2 2 5 2
o B 2 =% I = =% @ S
3 S g 8 S g 8 S &
S E: & 3 E: & 3 z &
3HeproemKkocTb BB, T H. 3./TbIC. 4O, 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 04% 30% 04 %
Bbibpocsl CO,, MH T 2222 2337 2286 2297 2401 2356 2244 03% 02% 00%
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[1POrHO3 PASBUTNA IHEPTETUKIA MPA 1 POCCIW 2019

Ta6nuua M2.20 - MoTpebneHne nepenyHbIX 3Hepropecypcos B CHI, MAH TH. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
om T [ [aa} T [} @ = ()
- S 5 = S 5 = S 5
2 3 5 2 3 5 g 3 5
g e 5 g g 5 g g 5
< = ™ 2 = ™ 2 = )
Bcero 958 1075 1056 1073 ma 1103 1109 06 % 06 % 06 %
Hedb 168 187 185 184 184 181 169 04 % 03 % 00%
ras 496 592 579 595 621 612 607 09 % 08% 08%
yronb 186 195 151 145 164 159 139 -05% -06% -12%
ATOMHag aHepris 75 93 93 95 90 91 120 08 % 08 % 19%
l1aposHeprus 20 25 25 25 26 27 29 09% 11% 14 %
BrosHeprus 12 21 21 23 27 29 3k 34 % 38% 45 %
[ipyrve BI3 0 2 3 6 4 5 12 101% n9% 154 %
Tabnuua N2.21 - lfeHepauus anekTpoaHeprin B CHI, TBT-y
2015 2030 2040 Temnbl pocta 2015-2040
o T ) [aa} T b [aa] = [}
= S g S S & S S &
& 3 5 g 3 5 2 3 S
2 e 5 3 g & 2 g 5
= = s < = S S = &
Bcero 1530 1799 1802 1879 1953 1937 2188 10 % 09 % 14 %
Hedtb 14 4 6 6 2 1 1 -16 % -115% 115 %
ras 670 807 818 869 901 898 959 12 % 12 % 14 %
Yronb 316 319 306 293 346 333 305 04% 02% -01%
ATOMHag sHeprus 286 355 355 365 346 346 460 08 % 08 % 19 %
MMaposHeprus 231 287 287 292 303 304 336 10 % 10 % 14 %
buosneprus 13 1 1 N 9 10 28 44% 47% 94 %
[lpyrue BK3 3 21 23 43 46 46 100 N4 % 15 % 15,0 %
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PoCcnd

PucyHok M12.8 - MoTtpe6neHne nepsuYHOI 3HEPrK N0 BUAAM TOMIUB U €0 CTPYKTYpa No cueHapusam B Poccum

MIH T H. 3. 2% 1%0% 2%2%0%
900 -
800 -
mi_ @om m W E
s00 | 2015 2040
500 -
400 - 53 % 57 %
300 - KoHcepBaTuBHbIi
200 - 0 0
"m iR R RAE gp
0
= = (=3 = = (=3
s | 2| g 2 2 g
@ z a @ I a n% v,
5 = 2 & = 2 2040 9% 2040
=1 2 2 =1 2 2
3 2 & 8 = &
g | £ |8 g ||
56 % 56 %
2015 2030 2040 ,
NHHOBALMOHHbII JHepronepexon
= [ipyrve BK3 I brosHeprus m [napoaHeprus W ATOMHas 3Heprus Yronb las W Hedb

WcToyHuk: UHIN PAH

Tabnuua M2.22 - OcHOBHbIE NOKa3aTeNu passuTus B Poccun

2015 2030 2040 Temnbl pocta 2015-2040
= = = = = = 2 = =
£ £ =3 = e = = Ee S
[ea} T (&) m T b} Q =y [h)
= o [=% = o [=% = o o
g 5 2 g 5 2 5 5 2
=% @ = a o e [=% < e
3 S g 8 S g 8 S &
3 £ & S E: & S z &
3HeproemKkocTb BB, T H. 3./TbIC. 4OM. 0,18 015 015 014 014 013 on -10% -11% -20%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 459 505 494 5,08 538 528 54k 06% 06 % 07%
Bbibpoch CO,, MAH T 1521 1623 1581 1603 1651 1609 1546 03% 02% 01%
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[1POrHO3 PASBUTNA IHEPTETUKIA MPA 1 POCCIW 2019

Tabnuua M2.23 - Notpe6neHue nepBUYHbIX 3HEPropecypcoB B Poccum, MiH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
om T [ [aa} T [} @ = ()
- S 5 = S 5 = S 5
2 3 5 2 ] 5 8 g 5
g 2 g g g g g g g
< = ™ 2 = ™ 2 = )
Bcero 660 748 733 751 790 780 792 07% 07% 07%
Hedtb 115 134 134 132 140 138 128 08% 07% 04%
ras 352 431 417 439 452 440 443 10 % 09% 09%
Yronb 121 93 9 83 93 89 7 -10% 12 % 21%
AtomHas sHeprug 51 59 59 62 n n 97 13% 13% 25 %
l1aposHeprus 14 17 17 18 18 19 21 08% 10 % 14%
buoaneprus 7 12 13 14 15 19 24 32 % 41% 51%
[lpyrve BI3 0 1 2 4 2 4 9 105 % 13,8 % 175%
Tabnuua N2.24 - TeHepauus anekTpoaHeprum B Poccum, TBT-y
2015 2030 2040 Temnbl pocta 2015-2040
3 3 g 3 3 g 3 3 g
o I & & I S & I S
= o o = o (=% = o o
g 5 2 T = 2 T = 2
=% @ o [=% o e [=% o =
< = ™ 2 = ™ S = )
Bcero 1068 1241 1241 1307 1354 1333 1556 10% 09% 15%
Hedtb 10 3 4 4 1 0 0 -11% -16% -116%
ras 509 615 619 679 652 642 m 10% 09% 13%
yronb 180 182 174 153 188 173 143 02 % -01% -09%
ATOMHagq aHeprus 195 224 224 237 270 270 371 13 % 13 % 26 %
[uoposHeprus 170 200 200 204 210 210 240 09% 09% 14%
brnosHeprus 2 5 6 10 6 8 26 38% 46 % 99 %
[lpyrve BI3 1 n 13 21 25 30 B4 14,8 % 156 % 192 %
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Pa3BUTbIe CTPaHbl A3nn

PucyHok 2.9 - Motpe6ieHne neperyHOi 3HEPriv No BMAAM TOMIUB U ero CTPYKTYpa No CLeHapusM B pa3BUTbIX CTPaHax Asuu

MH T H. 3. 19%3%2%
1000 - 1%
900 -
o= 0@ NGB
700 - 28% 2015 2040
o
4 . 24%
400 AU
300 - KoHcepBaTuBHbIN
200 -
§
0 4
= = g >§ >§ (l:D[ ,Jo
| 2| 8 2|2 % o
= =) Q = =) <
5 | 3 E | k| =& 2040
§ % ‘% § % “Z" 20%
2 = b N = @ 28 % 20% 29%
2015 2030 2040 .
WNHHOBALMOHHBIN JHepronepexop,
= [Ipyrue B3 m brosneprus W ['MoposHeprus W ATOMHasq aHeprus yronb a3 W Hedtb

WcTouHuk: NH3W PAH

Tabnuua M2.25 - OcHOBHbIE NOKA3aTeNM Pa3BUTUS B Pa3BUTbIX CTPaHax Asum

2015 2030 2040 Temnbl pocta 2015-2040
= = = = = = 2 = =
Es £ =3 = e = e Ee S
[ea} T (&) m T b} Q =y [h)
= o [=% = o [=% = o o
g = 2 g 5 2 = 5 S
=% @ = a o e [=% < e
3 S g 8 S g 8 S &
3 z & S z & S z &
3HeproemKkocTb BB, T H. 3./TbIC. 4OM. 0,10 0,09 015 0,09 0,08 013 0,07 1% 10 % -14 %
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 425 435 423 425 438 429 408 01% 0,0% -02%
Bbibpoch CO,, MAH T 2243 2019 1905 1870 1886 1766 1590 -0,7% -10% -14%
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[1POrHO3 PASBUTNA IHEPTETUKIA MPA 1 POCCIW 2019

Ta6nuua M2.26 - Motpebnexne NepBUYHbIX 3HEPrOPECYPCOB B Pa3BUTbIX CTPAHaX A3UM, MJTH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
om T [ [aa} T [} @ = ()
E g & = g & = g &
8 g 5 g 3 5 g 3 5
2 2 & 2 2 & 2 2 &
< = ™ 2 = ™ 2 = )
Bcero 879 905 879 883 892 874 833 01% 00% -02%
Hedb 367 317 292 290 212 248 181 2% 6% -28%
ras 176 188 200 194 218 242 241 09% 13% 13%
Yronb 243 222 201 196 202 171 169 -07% 4% 4%
ATOMHas 3Heprus 45 95 93 96 89 87 84 21% 26% 25%
l1aposHeprus N 12 12 12 12 13 4 06% 09% 09%
BuoaHepris 24 32 33 35 37 4 45 18% 22% 26%
Lpyrie B13 14 39 48 59 61 72 98 6,1% 6,8 % 81%
Tabnuua N2.27 - TeHepauus 3neKTpO3Heprnu B pa3BuTbix CTpaHax Asum, TBT-y
2015 2030 2040 Temnbi pocta 2015-2040
= = g 2 3 g 3 = g
o £ & o £ & o £ &
= o o = o (=% = o o
T 5 2 @ 5 2 @ 5 2
Q @ = Qo o o o o =
< = ™ 2 = ™ S = )
Bcero 1881 2204 2236 2353 2619 2663 2951 13% 14% 18%
Hedb 122 40 4 I 20 7 6 70% -N0% 1%
ras 592 674 719 721 935 1001 1045 18% 21% 23%
Yronb 740 660 570 557 693 559 568 -03% 1% 1%
ATOMHas 3Hepris 174 363 357 369 340 333 322 21% 26% 25%
[uoposHeprus 125 139 143 144 145 155 159 06% 09% 09%
BrosHeprusg 49 59 62 69 65 80 98 12% 20% 28%
[Lpyrue B13 79 212 340 449 421 529 753 6,9 % 79% 95%
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Pa3BMBaloLLIECH CTPaHb! A3un

PucyHok 12.10 - MoTpebnenne nepeuYHOI 3HEPrumM NO BUAAM TOM/IUB U €ro CTPYKTYpa NO CLEeHapusM
B pa3BMBaKLLMXCS CTpaHax Asuu

MJH T H. 3. 2%
8000 - 3y
7000 - I 1% 8%
5000 | . I 2015 - 2040
5000 - N 8% %%
4000 - 52 % 39%
3000 -
KoHcepBaTuBHbIi
2000 -
I B EEEN]
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NHHOBALMOHHBIN JHepronepexoa
= pyrve BA3 m brosHeprus W TvoposHeprus W ATOMHasl SHeprus Yronb a3 W Hedb

WcToyHuk: UHIN PAH

Tabnuua M2.28 - OCHOBHbIE NOKA3aTeNn pa3BUTUS B Pa3BMBALOLLUXCS CTPaHaX A3ni

2015 2030 2040 Temnbl pocta 2015-2040
= = = = = = 2 = =
sy e o 0 e} o Q0 ) o
@ I & & I & @ ES &
= o [=% = o [=% = o (=8
= = 2 = 5 2 & 5 2
o B 2 =% I = =% @ S
8 S = 8 S = 8 S =3
S E: & 3 E: & 3 z &
3HeproemKkocTb BB, T H. 3./TbIC. 4O, 013 0,08 0,08 0,08 0,07 0,06 0,06 -25% -26 % -28%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 126 150 148 143 1,64 157 149 10% 09% 07%
Bbibpoch CO,, MAH T 13464 15886 15211 14388 16880 15267 13894 09% 05% 01%
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Tabnuua M2.29 - MotpebneHne nepBUYHbIX 3HEPTOPECYPCOB B Pa3BMBAOLLMXCS CTPAHAX A3UK, MITH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
om T [ [aa} T [} @ = ()
= e & = e & = g &
8 g 5 g 3 5 g 3 5
g e 5 g g 5 g g 5
< = ™ 2 = ™ 2 = )
Bcero 4862 6448 6364 6139 7309 6982 6656 16% 15% 13%
Hedrb 1149 1530 1499 1330 1691 1409 1242 16% 08% 03%
las 407 840 917 834 1041 184 1071 38% 44 % 39%
Yronb 2541 2182 2574 2514 2873 2535 2339 05% 00% 03%
AtomHas sHeprug 65 271 218 255 397 431 368 15% 18% 12%
l1aposHeprus 123 170 173 180 195 202 217 19 % 20% 2.3 %
BuoaHeprus 497 582 603 613 647 686 705 1% 13% 14%
[Opyrue BI3 79 273 320 13 466 535 714 T4% 80% 92%
Tabnuua M2.30 - feHepaLus 3NEKTPOIHEPrUM B Pa3BMBAOLLMXCS CTPaHax Asuu, TBTy
2015 2030 2040 Temnbl pocTa 2015-2040
= = =

2 3 S 2 3 S 2 3 S

3 S g 3 S g 3 S g

3 E: & S E: & S z &
Bcero 8620 13858 13975 14631 17768 18148 19138 29% 30% 32%
Hedb 135 89 70 69 71 24 23 25% 67% -68%
las 763 1446 1816 1681 1987 2767 2419 39% 53% 47 %
Yronb 5623 7028 6128 5885 8194 6713 6114 5% 07% 03%
ATOMHag 3Heprus 251 1039 1066 977 1521 1650 1409 75% 78% 1%
TMapoaHeprys 1434 1942 2010 2090 2245 2354 2524 18% 20% 23%
BuoaHepris 106 313 314 401 458 567 616 6,0 % 6,9 % 73%
[Opyrve BI3 309 2001 251 3529 3293 4075 6033 99% 109% 126 %
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PucyHok M2.11 - MNotpebnexue nepeUYHOi SHEPrumM NO BUAAM TOM/IMB M €r0 CTPYKTYpa MO cLeHapusM B Kutae

MH TH. 9.
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WcToyHuk: UHIN PAH

Tabnuua M2.31 - OcHoBHbIe NoKa3aTenu pa3sutig B Kutae

W ATOMHas 3Heprug

v 2%

3y 4%
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66 % 45%
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2015 2030 2040 Temnbl pocta 2015-2040
= = = = = = 2 = =
sy e o 0 e} o Q0 ) o
@ I & & I & @ ES &
= o [=% = o Q = o (=8
= = 2 = 5 2 & 5 2
o B 2 =% I = =% @ S
3 S g 3 S = 3 S =
S E: & 3 £ & 3 z &
3HeproemKkocTb BB, T H. 3./TbIC. 4O, 015 0,09 0,09 0,09 0,08 0,07 0,07 -26% -29% -31%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 215 250 244 233 2,70 248 2,57 09% 06% 04 %
Bbi6poch CO,, MAH T 9348 9514 8892 8362 9125 7T 7031 -01% -07% 1%
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Tabnuua M2.32 - Notpe6neHue nepBUYHbIX 3HEPropecypcoB B Kutae, MAH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
om T [ [aa} T [} @ = ()
- S 5 = S 5 = S 5
2 3 5 2 ] 5 g g 5
g 2 g g g g g g g
< = ™ 2 = ™ 2 = )
Bcero 3019 3632 3532 3383 3847 3537 3384 10% 06 % 05 %
HedTb 569 14 730 609 700 545 477 08% -02% -07%
las 161 420 468 406 489 571 516 45 % 52 % 48 %
Yronb 1989 1853 1644 1619 1745 1424 1304 -05% 13 % 7%
AtoMHas 3Heprug 45 206 210 199 291 314 286 18 % 81% 11%
lMaposHeprus 96 124 124 130 137 141 152 14 % 16 % 19 %
BrosHeprus 114 121 130 137 132 144 155 0,6 % 10% 12 %
[llpyrue B13 46 193 225 284 353 390 494 85% 89 % 99 %

Tabnuua N2.33 - lfeHepaums anekTpoanepruu B Kutae, TBT-y

2015 2030 2040 Temnbl pocta 2015-2040
= = = = = = 3 = =
s sy o 0 ) o 0 ) o
o £ & o £ & o £ &
= o l=% = o (=% = o o
g = 2 @ 5 2 @ 5 2
Q © o (=% @© o (=% @© =
8 S 5 3 S = 3 S g
3 z & S z & S z &
Bcero 5882 8861 8618 8986 11009 10709 175 25 % 24% 26 %
Hedtb 10 1 4 0 0 -165 % -175% -201%
a3 158 403 662 527 571 1088 790 53 % 80% 6,6 %
Yronb 134 4547 3633 Shidy 4947 3507 3062 07% -07% 12 %
ATOMHas sHeprus 7 789 803 762 m6 1201 1096 18 % 81% 11 %
[uoposHeprus ma 1408 1446 1506 1569 1644 1769 14% 16 % 19 %
BrosHeprus B4 209 238 255 M 350 378 6,5 % 70 % 14 %
[lpyrve BA3 231 1505 1832 2487 24395 2919 4079 10,0 % 107 % 12,2 %
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PucyHok M2.12 - Motpebnexne neperMYHOIA 3HEPrun No BULAM TONAKB W €ro CTPYKTYpa Nno cueHapusm B UHaun

MIH T H. 3. 1%
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9 4h %
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A EEEEN]
o |
>§ :% g 2% )% g
s P8 |E|f| L™ f
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g | g g g g | g
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WNHHOBALMOHHDIN JHepronepexos
= pyrve B13 m brosHeprug W MvoposHeprus W ATOMHas 3Heprus Yronb a3 m Hedtb
WcToyHuk: UHIN PAH
Ta6nuua M2.34 - OcHOBHbIE NoKa3aTenu pa3sutus B Hgumn
2015 2030 2040 Temnb! pocta 2015-2040
3 : g 3 2 g 3 3 g
@ S & o S & @ ES &
= o o = o o = o o
o = @ o s @ © = @
& g S & g S 2 g S
S 2 g S 2 g g 2 o
< = ™ 2 = S S = )
3HeproemKocTb BBI, T H. 3./Tbic. 4ON. on 0,07 0,07 0,07 0,06 0,06 0,05 -23% -23% 2,1 %
[Nlywesoe sHepronoTpebnexue, T H. 3./4en. 0,65 098 099 093 118 116 1,06 24 % 2.5% 19 %
Bbibpocbl CO,, MH T 2074 3612 3571 3267 4516 4269 3673 32 % 29% 23%
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Ta6nuua M2.35 - MoTpebneHne nepBUYHbIX 3HEProPecyYpPCoB B MHLMM, MITH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
om T [ [aa} T [} @ = ()
- S 5 = S g = S g
8 g 5 g 3 5 g 3 5
2 2 5 2 e 5 2 e 5
< = ™ 2 = ™ 2 = )
Bcero 857 1479 1493 1407 1888 1865 1694 32 % 32 % 2.8 %
HedTb 212 341 317 275 450 367 302 31% 22% 14%
a3 43 101 121 101 162 207 159 54 % 6,5 % 54 %
Yronb 379 691 684 642 840 802 m 32% 30% 26%
AroMHas sHeprug 10 45 48 4 13 84 60 84 % 90% 15%
lMaposHeprus 12 22 24 26 30 33 36 38% 41% 45%
buosHeprug 196 240 247 243 210 284 276 13 % 15 % 14 %
Npyrue BI3 5 39 51 80 63 87 150 108 % 123 % 147 %
Tabnuua N2.36 - leHepaums anekTpoaHeprum B UHamnm, TBT-y
2015 2030 2040 Temnbl pocra 2015-2040
o T [ [aa} T (b [aa] = ()
: S 5 = S g = S g
2 3 5 2 g 5 2 g 5
g 2 g g 2 g g 2 g
< = ™ 2 = S 32 = )
Bcero 1383 2856 3165 3286 4008 4543 444 43 % 49 % 51%
Hedtb 23 15 1 n 10 3 =32 % -14% -11%
las 68 136 262 186 202 493 309 45% 82 % 6.2 %
Yronb 1042 1777 1761 1642 2370 2229 1949 33% 3% 25%
ATOMHagq aHeprusa 37 172 183 157 281 323 230 84 % 90% 15%
Mnpo3sHeprua 138 255 285 301 347 381 419 38% 41% 45%
buosHeprus 27 68 85 81 97 131 123 53 % 6,6 % 6,3 %
[lpyrve BA3 48 432 579 908 701 983 m 13 % 128 % 15,5 %
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DIVKHIY BOCTOK

PucyHok 12.13 - MotpebneHne neperMYHOIA 3HEPrun No BULAM TONAUB W €ro CTPYKTYpa Nno cLeHapusam Ha banxHem BocToke
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= [ipyrue B3 m brosHeprug ™ TaposHeprus W ATOMHas 3Heprig Yronb a3 m HedTb

WcToyHuk: UHIN PAH

Tabnuua N2.37 - OcHoBHbIE NoKa3aTenu passuTus Ha banxxem BocToke

2015 2030 2040 Temnb! pocta 2015-2040
F : g E - g - 3 g
@ S & o ES & @ ES &
= o o = o [=% = o o
© = @ IS = @ © = @
& g S & g S 2 g S
g g g g 2 g & 2 g
2 = & 2 = ® ] = ®
3HeproemKocTb BBI, T H. 3./Tbic. 4ON. 014 013 013 012 012 012 on -06% -06% -09%
[Nlywesoe sHepronoTpebnexue, T H. 3./4en. 329 349 345 3 3,66 3,62 340 04% 04% 01%
Bbibpoch CO,, MAH T 1891 2403 2343 2300 2738 2612 2437 15% 13 % 10%
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Ta6nuua 12.38 - MoTpebneHne nepBMYHbIX 3HEPTrOPECYPCOB Ha bamxHeM BocToke, MAH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
om T [ [aa} T [} @ = ()
- S 5 = S 5 = S 5
2 3 5 2 g 5 2 g 5
g 2 g g g g g g g
< = ™ 2 = ™ 2 = )
Bcero 795 1066 1053 1042 1254 1239 1163 18 % 18 % 15 %
Hedtb 385 477 461 464 530 508 461 13 % 1% 07%
las 397 537 528 506 650 616 591 20% 18 % 16 %
Yronb 10 9 8 8 7 7 7 1% -13% -13%
AtomHas sHeprug 1 19 19 18 31 51 21 161% 183 % 15,3 %
l1aposHeprus 2 2 2 2 3 3 3 2.4 % 2.4 % 25%
BroaHepris 1 3 3 3 5 4 g 1% 61% 55%
[lpyrve BI3 1 18 31 Iy 28 50 n 15,7 % 184 % 200 %
Tabnuua N2.39 - leHepauunsa anekTpo3Heprum Ha bnnxunem Boctoke, TBT-Y
2015 2030 2040 Temnbl pocta 2015-2040
= = o = = = = = =
2 : 8 e 2 8 2 2 8
o T () [aa} T [h) [as] T [eh)
= o l=% = o o = o (=3
g = 2 g 5 2 g 5 2
[=% < =4 [=% @© = =% @© o
8 E 5 8 E g 8 2 g
= = S 2 = S 2 = &
Bcero m 1666 1675 1671 2075 2092 2084 25% 26% 25%
Hedtb 322 267 226 183 265 188 88 -08% -21% -50%
a3 137 1185 1100 1029 1480 1246 187 28 % 21% 19 %
Yronb 30 9 6 5 1 1 0 124 % 147 % -156 %
AtomHas sHeprus 3 72 12 67 120 194 102 16,0 % 183 % 15,3 %
[aposHeprus 18 28 28 28 32 32 32 24 % 24 % 25%
BrosHeprug 0 8 8 6 13 10 g 225 % 210 % 20,3 %
Npyrue BI3 2 96 233 352 163 421 665 198 % 245 % 268 %
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PucyHok M2.14 - Motpe6neHne nepeuYHOIA 3HEPruK No BULAM TOMIKB W €ro CTPYKTYpa Nno cLeHapusam B Appuke

MIH T H. 3.
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Tabnuua N2.40 - OcHOBHbIEe NOKa3aTenu pa3suTus B Adpuke
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= o [=% = o o = o o
g = 2 g 5 2 = 5 S
=% @ = a o e [=% < e
3 S g 3 S = 3 S =
3 £ & S E: & S z &
3HeproemKkocTb BB, T H. 3./TbIC. 4OM. 014 012 012 on 010 0,10 0,09 -12% 13 % -15%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 0,67 0,65 0,65 0,63 0,64 0,63 0,60 -02% -02% -05%
Bbi6poch CO,, MAH T 1128 1494 1466 1373 1780 1692 1501 18 % 16 % 11%

MPUNOXEHWNE 2: 3HepreTnyeckme banaHcol

198



[1POrHO3 PASBUTNA IHEPTETUKIA MPA 1 POCCIW 2019

Ta6nuua M2.41 - Motpe6neHne nepeuYHbIX IHEPropecypcoB B APpuKe, MIH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
om T [ [aa} T [} @ = ()
- S 5 = S 5 = S 5
2 3 5 2 g 5 8 g 5
£ g g £ g g £ g g
< = ™ 2 = ™ 2 = )
Bcero 800 1109 102 1074 1347 1323 1257 21% 20% 18 %
Hedtb 189 254 251 241 305 292 257 19% 17% 12%
las 108 166 168 157 207 210 195 26 % 21 % 24 %
Yronb 107 134 128 16 157 140 120 15% 1% 05%
AtoMHas sHeprug g 8 6 8 15 13 12 6,5 % 58 % 55 %
lMaposHeprus 10 23 24 24 32 33 33 46 % 47% 48%
BroaHeprug 371 491 488 485 580 572 565 17 % 17 % 16 %
[Nlpyrve BU3 5 31 37 43 51 63 73 99% 10,8 % 115%
Tabnuua N2.42 - Tenepauus anekTpoaHepriu B Adppuke, TBT-y
2015 2030 2040 Temnbl pocta 2015-2040
= = o = = = = = =
2 : 8 e 2 8 2 2 8
o T () [aa} T [h) [as] T [eh)
= o l=% = o o = o (=3
g 5 2 g 5 2 g 5 2
Q © o (=% @© = (=% © =
8 E 5 8 E g 8 2 g
= = S 2 = S 2 = &
Bcero 781 1360 1405 1407 1847 1907 1933 35% 36 % 31%
Hedtb 88 9 82 80 9% 77 73 03% -06% -08%
las 285 549 555 510 780 172 m 41% 41% 31 %
Yronb 257 291 270 243 311 255 222 08% 00% -06%
AToMHas sHeprus 12 32 23 32 59 50 47 6,5 % 58 % 55 %
MMapo3sHeprus 121 267 275 278 367 380 388 48 % 47% 48%
BrosHeprus 2 15 21 23 40 46 50 129 % 136 % 140 %
[Npyrve BU3 16 13 178 24 197 328 4l 10,5 % 128 % 141%
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CTparsl O3CP

PucyHok M2.15 - MoTpe6neHne nepeuYHOIA 3HEPruM No BUKAM TONAKB W €ro CTPYKTYpa Nno cLeHapusm B ctpaHax 03CP
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Ta6nuua N2.43 - OcHOBHbIE NOKa3aTenu pa3euTtus B cTpaHax 03CP
2015 2030 2040 Temnb! pocta 2015-2040
3 - g E - g - 3 g
@ £ & o £ & @ ES &
= o l=% = o [=% = o o
g = 2 3 S 2 g 5 2
Q B = o o = [=% @ o
S 2 g g 2 g g 2 g
< = ™ 2 = S S = )
3HeproemKocTb BBI, T H. 3./Tbic. 4ON. 048 0,37 0,56 0,35 0,31 0,30 0,29 17% -18% -20%
[Jlyuiesoe aHepronotpebnexme, TH. 3./4en. 423 390 3,80 3,69 3,71 357 342 -05% -07% -08%
Bbibpocbl CO,, MH T 11874 10598 9923 9341 9872 8861 7926 -07% 12 % -16 %
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Tabnuua N2.44 - NMotpebneHne nepeUYHbIX 3HepropecypcoB B cTpaHax 03CP, MH T H. 3.

2015 2030 2040 Temnbl pocra 2015 - 2040

om T [ [aa} T [} @ = ()

- S 5 = S 5 = S 5

2 3 5 2 g 5 2 g 5

g 2 g g g g g g g

< = ™ 2 = ™ 2 = )
Bcero 5424 5352 521 5063 5222 5019 481 -02% -03% -05%
Hedtb 2060 1815 1708 1600 1641 1452 1268 -09% 14 % -19%
las 1374 1500 1518 1453 1551 1595 1498 05% 0,6 % 03 %
Yronb 948 755 B34 587 663 487 44 14 % -26% =33 %
ATOMHas sHeprus 514 522 519 496 464 460 432 -04% -04% -07%
lMaposHeprus 19 131 132 133 135 138 141 05% 06% 07 %
buosneprug 301 377 399 44 422 473 501 14 % 18 % 2%
[lpyrve BN3 108 251 301 380 345 44 557 47% 55 % 6,8 %
Tabnuua N2.45 - TeHepaums anekTpoaHeprum B ctpaHax 03CP, TBT-y

2015 2030 2040 Temnbl pocta 2015-2040

z 3 g - - g 3 - g

@ I & @ s & @ = &

= o l=% = o Q. = o Q.

3 5 2 2 5 2 2 5 2

=% @ e =% @ e =% @ e

g 2 g g 2 g & 2 g

< = ™ N = ™ S = 157
Bcero 10858 12286 12515 12990 13322 13571 14547 08 % 09% 12 %
Hedtb 261 87 93 100 4ty 18 14 -69% -101% -10%
a3 2847 3539 3678 3524 4101 4264 4021 15 % 16 % 14 %
Yronb 3228 2517 2046 1846 2306 1573 1280 -13% -28% -36%
ATomHas aHeprus 1971 1997 1988 1899 1779 1761 1657 -04% -04% -07%
[MoposHeprus 1381 1524 1529 1547 1575 1607 1639 05% 06% 07%
buosHeprus 354 499 582 625 595 743 826 21% 30% 35 %
Npyrve BU3 818 2122 2598 3449 2922 3605 5104 52 % 61% 76%
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CTpaHbl He-U3JCP

PucyHok M12.16 - MoTtpe6neHue nepeUYHOI 3HEPTUK NO BUAAM TOMIUB U €0 CTPYKTYpa No CLeHapusam B ctpaHax He-03CP
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WcToynmk: UH3W PAH
Tabnuua M2.46 - OcHOBHbIe NOKa3aTenu pa3sButusa B ctpaHax He-03CP
2015 2030 2040 Temnbl pocta 2015-2040
= = = = = = 2 = =
sy e o 0 e} o Q0 ) o
@ I & o = 3 & ES S
= o [=% = o [=% = o (=8
@ 5 2 g 5 2 T 5 2
o B 2 =% I = =% @ S
3 S g 3 S g 3 S =
3 E: & S = & S = &
3HeproemKkocTb BB, T H. 3./TbIC. 4O, 0,51 043 043 042 0,39 039 0,38 -10% -10% -12 %
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 134 147 145 141 154 149 142 06% 04% 02%
Bbibpocsl CO,, MH T 20018 23601 22759 21716 25391 23501 21446 10% 06 % 03 %
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Tabnuua M2.47 - Motpebnenne nepemYHbIX 3HEPropecypcos B cTpaHax He-03CP, MAH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
om T [ [aa} T [} @ = ()
- S 5 = S 5 = S g
8 g 5 g 3 5 g 3 5
g 2 g g g g g g g
< = ™ 2 = ™ 2 = )
Bcero 8142 10562 10436 10162 1992 11615 11093 16 % 14 % 12 %
HedTb 2207 2803 2745 2551 3088 2760 2456 14% 09% 04%
a3 1558 2314 2313 2256 2726 2836 2645 23 % 24 % 21%
Yronb 2891 3137 2912 2830 3254 2891 2648 05% 00% -04%
ATOMHagq sHeprua 157 i 419 399 569 619 559 53 % 56 % 52 %
lMaposHeprus 216 304 308 319 391 362 386 2.0 % 2% 24%
buosneprug 1021 1245 1264 1277 1419 1451 1478 13 % 14 % 15 %
[lpyrve BN3 92 345 415 530 585 695 921 11% 84 % 96%
Tabnuua M2.48 - TfeHepawus aneKTpoaHeprin B ctpaHax He-03CP, TBT-y
2015 2030 2040 Temnbl pocta 2015-2040
3 2 g 3 3 5 3 3 g
@ I & @ £ & @ s &
= o l=% = o Q. = o Q.
g 5 2 g 5 2 T 5 2
=% @ e =% @ e =% @ e
g 2 & & 2 & g 2 g
< = ™ N = ™ S = 157
Bcero 13392 20449 20683 21438 25723 26271 27571 28 % 21 % 29%
Hedtb 129 568 4972 426 522 368 219 -13% -21% -47%
a3 2676 4224 4549 4325 5450 6028 5571 29 % 33% 30%
Yronb 6326 7157 6806 6517 8937 1377 6714 14 % 06% 02%
ATOMHag 3Heprug 601 1585 1604 1529 2179 2369 2138 53 % 56 % 52 %
[MoposHeprus 2509 3497 3584 3708 4065 4208 4489 19% 2% 24 %
buosHeprus 174 439 517 H46 637 164 837 53 % 6,1% 6,5 %
Npyrve B13 378 2379 3131 4387 3934 5157 7604 98 % 11.0% 128%
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CTpaHbl bPUKC

PucyHok M2.17 - Notpe6neHne nepBUYHON SHEPrUM NO BUAAM TOMIUB U €r0 CTPYKTYpa MO CLeHapusM B cTpaHax BPUKC

MJH T H. 3.
8000 -
7000 -
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5000 - .
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3000 -
2000 -
il N N
| []
3% >§ g
T T 3
= g &
8 3 S
g | 8 S
2015 2030
= Opyrve B13 m brosHeprug

WcToyHuk: UHIN PAH

W ['naposHeprus

JHepronepexon

1%

3%
2%

20015 [0

52 %

4%

2040

19 %

36 %

WNHHOBALMOHHBI

W ATOMHaq aHeprug Yronb

Ta6nuua M2.49 - OcHoBHbIE NOKa3aTenu pa3suTia B ctpaHax BPUKC

3%
2040
7%
39%
KoHcepBaTHBHbII
4%
2060 gy,
34%
JHepronepexon
las W Hedb

2015 2030 2040 Temnbl pocta 2015-2040
= = = = = = 2 = g
Es £ < = e I3 = Ee <
[ea} T &) o T b} o =y [h)
= o l=% = o [=% = o o
g = 2 g 5 2 = 5 S
Q @© e o @© o [=% @© o
8 g 5 | 8 g g | 3 2 g
3 E: & S E: & S z &
3HeproemKkocTb BB, T H. 3./TbIC. 4OM. 072 0,59 0,58 0,56 0,53 0,51 049 -13% 14 % -16 %
[Jlyuiesoe aHepronotpebnexue, TH. 3./4en. 160 1,88 185 178 2,05 1,94 184 10% 08% 06%
Bbibpoch CO,, MAH T 13850 15743 15015 14106 16346 14661 13107 0.7 % 02% -02%
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Ta6nuua M2.50 - MoTpebneHne neperyYHbIX 3HEPropecypcos B cTpaHax BPUKC, MiH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
om T [ [aa} T [} @ = ()
- S 5 = S 5 = S 5
8 g 5 g 3 5 g 3 5
g 2 g g g g g g g
< = ™ 2 = ™ 2 = )
Bcero 4985 6387 6286 6045 ms 6768 6419 14% 12% 10%
Hedtb 1047 1356 1346 1167 1459 1217 1053 13% 06% 00%
a3 536 1009 1063 991 1180 1301 173 28 % 32 % 2.1%
Yronb 2603 2760 2537 2454 2801 2430 2191 03% -03% -07%
AToMHas sHeprug 113 320 327 312 452 484 457 57% 6,0 % 58 %
lMaposHeprus 153 210 212 221 238 246 266 18 % 19 % 22 %
BroaHeprug 419 486 504 511 543 575 587 10 % 13 % 14 %
[llpyrvie BK3 54 246 296 388 445 515 692 88 % 94 % 10,7 %
Tabnuua N2.51 - feHepaums anekTpoaHeprum B ctpaHax BPUKC, TBT-y
2015 2030 2040 Temnbl pocta 2015-2040
S 5 =S S 3 =S S 5 =
© = @ © = @ S = @
& g o & g S & g S
g 2 & g 2 & g 2 g
< = ™ 2 = ™ 2 = I3}
Bcero 9161 14054 14182 14748 17665 18097 19159 21 % 28% 30%
Hedtb 72 33 35 33 19 12 6 -51% 1% -94%
a3 815 1220 1618 1441 1502 231 1849 25 % 43% 33 %
Yronb 5611 6764 5813 5462 1733 6116 5343 13 % 03% -02 %
ATOMHag 3Heprug 431 1225 1250 1195 1731 1851 1750 57 % 6,0 % 58 %
[MoposHeprus 1783 2401 2468 257 2748 2857 3095 17% 19% 22 %
buosHeprus 142 348 406 420 500 589 624 52 % 59 % 6,1%
[Nlpyrue BK3 307 2063 2592 3627 3432 4361 6492 101% 112 % 130 %
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CTpaHbl 6-20

PucyHok 12.18 - NMotpe6neHue nepUYHON SHEPrUM NO BUAAM TOMJIUB U €r0 CTPYKTYpa MO CLeHapusaM B cTpaHax G-20

MJH T H. 3. 2%
14000 - 2%
12000 - I I 3%
oo | [ . I I 2015 2040
8000 - 33 %
19% 21% 23 %
6000 -
4000 - KoHcepBaTuBHbIi

2000 —j
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= = = = = =
§ £ 5| 8§ £ 5| " »
Q Q %
5 S 2 & s 2 2040 2040
2 o 2 2 o 2
g | 2| g 8| g | g ;
||| 53| £ |5 24% 25% %
2015 2030 2040 .
NHHOBALMOHHBIN JHepronepexoq
= [lpyrve B/3 m bnosHeprug  [MppoaHeprug M ATOMHas 3Heprus yronb las W Hedtb
WcToynmk: UH3W PAH
Tabnuua M2.52 - OcHOBHbIE NOKa3aTenu pa3suTus B cTpaHax G-20
2015 2030 2040 Temnbl pocta 2015-2040
= = = = = = 2 = =
) ey o 0 e} o Q0 ) o
@ I & S = 3 S ES S
= o [=% = o [=% = o (=8
& 5 2 g = 2 5 5 2
=% D e =% 55 e =% < e
3 S g 3 S g 3 S =
3 £ & S = & S z &
3HeproemKkocTb BB, T H. 3./TbIC. 4OM. 1,66 137 135 1,31 123 119 112 -12% 13 % -15 %
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 230 2.4 236 2,28 249 2,38 2,21 03% 01% 01%
Bbibpocsl CO,, MH T 26776 27122 26282 24746 27187 25005 22441 01% -03 % -07%
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Ta6nuua M2.53 - NotpebneHne nepBUYHbIX 3HEPropecypcoB B cTpaHax G-20, MH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
- S 5 : S 5 . S 5
2 3 5 2 3 5 2 g 5
Bcero 10875 12384 12132 11725 13101 12535 11935 07% 06% 04%
Hedb 3336 3467 3343 3054 3439 2994 2626 01% -04% -10%
ras 2115 2m 2775 2622 2964 3102 2865 14% 15% 12%
Yronb 3590 3571 3224 3094 3524 2978 2666 -01% -07% 2%
ATOMHas 3Heprus 629 858 863 821 949 995 913 17% 19% 15%
l1aposHeprus 258 328 331 342 361 373 396 13 % 15 % 17 %
BuoaHeprus 776 926 966 988 1036 nm 1160 12% 15% 16%
Ipyrie BU3 171 524 628 804 829 975 1308 65 % 72% 85%
Tabnuua M2.54 - leHepauus anekTpo3Heprum B ctpaHax G-20, TBT-y
2015 2030 2040 Temnbl pocra 2015-2040
= = = = = = = = =
= g 53 E g 53 = e <
o0 = = o = = o = =
=% =3 = =% 5 o [=% = o
2 2 3 S 2 3 g 2 g
2 = & c s & 3 = S
Bcero 20460 27089 27465 28505 31991 32716 34769 18% 19% 21%
Hedtb 528 247 233 229 157 97 52 47 % -66% -89%
ras 3942 5240 5748 5385 6238 7080 6402 19% 24% 20%
Yronb 8956 9454 8030 7488 10237 7901 6856 05% -05% 1%
ATOMHasi 3Hepris 2412 3288 3303 3143 3633 3810 3497 17% 18% 15%
TMapo3Heprus 3006 3773 3854 3974 4176 4332 4605 13% 15% 17%
BuoaHeprig 491 852 997 1054 1104 1344 1465 33% 41% 45 %
Lpyrue B13 1126 4237 5300 7231 6447 8153 11892 72% 82% 99%
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CTpaHbl EATC

PucyHok 12.19 - NMotpe6neHune nepBUYHON SHEPTrM NO BUAAM TOMIUB U €r0 CTPYKTYpa NO CLeHapusM B cTpaHax EAIC

MIH T H. 3. 2% 1% 0% 29,2% 0%
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w,  mom m 0 HE 5
700 - 2015 2040
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500 - .
o 0,
400 - 52 % 55 %
300 - KoHcepBaTuBHbIi
200 - W 10
A BB R AR NE o
0 -
= = = = = =
e £ % £ e %
£ 3 = S 3 2 14 % 0
§ 5 IS § 5 IS 2040 2% 2040
aQ R = aQ R =
3 = =3 8 S &
5 = & 5 = &
< = < = 5% 54 %
2015 2030 2040 .
WNHHOBALMOHHDI JHepronepexop,
= Opyrve B13 W brosHeprug W [maposHeprus W ATOMHas 3Heprus yronb a3 W HedTb
WcToynmk: UH3W PAH
Tabnuua M2.55 - OcHoBHbIE NOKa3aTenu pa3BuTus B cTpaHax EAIC
2015 2030 2040 Temnbl pocta 2015-2040
2 3 g 3 E- g 3 3 g
T T = == T > T ey >
2 : g 2 s 2 £ S g
© 5 2 < 5 2 < = 2
=% Q e [=% @ o o @ =
3 S g 8 S g 8 S g
3 E: & S E: & S z 3
3HeproemkocTb BB, T H. 3./TbiC. LON. 0,81 0N 0N 0,70 0,64 0,63 0,62 -10% -10% 1%
[llyuiesoe aHepronotpebnexue, TH. 3./4en. 429 468 459 468 49?2 483 49?2 05% 05% 05%
Bbibpocbl CO,, MH T 1822 1950 1902 1914 1981 1934 1851 03% 02% 01%
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Ta6nuua 2.56 - MotpebneHne nepBUYHbIX 3HEPropecypcoB B cTpaHax EAJC, MAH T H. 3.

2015 2030 2040 Temnbl pocta 2015 - 2040
om T [ [aa} T [} @ = ()
- S 5 = S 5 = S 5
8 g 5 g 3 5 g 3 5
g 2 g g g g g g g
< = ™ 2 = ™ 2 = )
Bcero n 879 862 881 920 910 924 07% 07% 07%
HedTb 140 159 156 157 156 153 147 04 % 04 % 02 %
ras 398 488 474 494 510 499 500 10% 09% 09%
Yronb 157 132 128 120 134 129 109 -06% -08% 14 %
AToMHag aHepris 52 65 66 68 81 81 105 18% 18% 29%
l1aposHeprus 16 19 19 20 20 21 23 07 % 09% 13 %
BrosHeprus 9 15 15 17 18 22 28 31 % 39% 48 %
[llpyrue B13 0 1 2 5 3 5 11 15% 142 % 182 %
Tabnuua N2.57 - TeHepauus anekTpoaHeprin B ctpaHax EA3C, TBTy
2015 2030 2040 Temnbl pocta 2015-2040
oM T &) o T [eh) Q T [<h)
= o l=% = o Q. = o Q.
g 5 2 g 5 2 T 5 2
=% @ e =% @ e =% @ e
g 2 & & 2 & g 2 g
< = ™ N = ™ S = 157
Bcero 1229 1456 1460 1534 1606 1590 1833 1% 10 % 16 %
HedTb 12 4 5 5 2 1 11% N7 % N7 %
las 565 674 681 74 724 716 791 10% 10% 14 %
Yronb 258 286 275 251 296 280 250 06 % 03% -01%
AToMHas aHepris 198 250 250 262 309 309 403 18 % 18 % 29 %
MnpoaHeprus 192 224 225 229 234 235 266 08% 08% 13%
buosHeprus 3 b 7 n 1 9 27 42 % 49 % 98 %
Npyrve B3 1 13 18 36 34 40 95 1B1% 159 % 199 %
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ABTOpCKME NpaBa v NpefynpexnaeHe 06 orpaHnyeHHoN OTBETCTBEHHOCTM

ABTOpCKME NnpaBa Ha BCe MaTepuabl, 0nyba1KoBaHHbIE B JaHHOM NMPOrHO3e, 3a UCK/0YEHNEM 0COB0 OrOBOPEHHbIX CiTy-
yaes, npuHaanexar NH3W PAH 1 LieHTpy sHepreTuku Mockosekoi wkonbl ynpaneHus CKOTKOBO. HesakoHHOe Konupo-
BaHMe 1 pacnpocTpaHeHne MHGopMaLMK, 3alLMLLIEHHOM aBTOPCKMM NpaBoM, NMPec/eayeTcs no 3akoHy. Bce Matepuanl,
NPeACTaBNeHHble B HACTOALLEM AOKYMEHTE, HOCST UCKITIOUMTENbHO MHDOPMALMOHHBIA XapaKTep W SBASIKOTCS UCKNYN-
TE/IbHO YACTHBIM CYXIEHWEM aBTOPOB W He MOTYT PACCMAaTPUBATLCH KaK MPELNOXKEHNE UMK PEKOMEHAALMS K COBEPLUEHMIO
kakux-n1bo aenctenit. MH3N PAH n MockoBckas wkona ynpasneHns CKOJIKOBO He HecyT OTBETCTBEHHOCTH 3a Ntobble no-
Tepu, YobITKi nnbo apyrue HebnaronpusTHble NOCNEACTBIS, NPOM3OLIEALLNE B Pe3yNbTaTe NCMONb30BaHNS MHBOpMaLmy,
CofepXallliencs B HaCTOALLEN MyBamrKaLy, 3a NPSMO UK KOCBEHHBIN yLLLep6, HAaCTYNMBLLIMIA BCNEACTBME UCMONb30BaHWS
[aHHOM MHDOPMaLMK, a TakKe 3a [JOCTOBEPHOCTb MHDOPMaLMM, NONYYEHHON 13 BHELLIHWX MCTOYHIKOB. /ltoboe ncnonb3o-
BaHWe MaTepuanos nybavkaLmm aonyckaeTcs ToNbKo Npy 0hOpPMAEHUM HaaeXallel CChIKI Ha faHHy nybamnkaumio.

© 2019 WH3W PAH, LieHTp sHepreTukn MockBockon wkonbl ynpasnexns CKOJIKOBO. Bece npaBa 3aLUMLLEHDI.
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