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Hay4Ho-TexXHOJIOrM4YecKHe NPOrHo3bl pa3BuTHs JHepreTuku Poccun

PaccmoTpensl 0a30BbIe yCIOBUS HAYYHO-TEXHOJIOTHUECKOTO IIPOrpecca B 3HEPIeTUKE, 05KUIaEMbIe
€ro IpOpPLIBHBIE HAIIPaBJIEHHUS, COJIepKaHue Ipoluecca u crnocodsl Beibopa npuopureroB HTII, a taxxe
BO3MOXHbBIE PE3Y/IbTaThl MHHOBALIMOHHOTO Pa3BUTHS SJHEPIeTUKH B OJIpKaiiiiee 1BaaTHIIETUE C
nepcnexktusoit 10 2050 rona.

Yckopsiromasics riodanu3anysi 5SKOHOMUKHU U 00I1eCTBA HACTOATEIbHO TPeOyeT N3yueHus
BO3MOXHOCTEH U CTPAaTErnYeCKUX MPHUOPUTETOB HHHOBAILIMOHHOTO PAa3BUTHS aHTPOIIOT€HHOM dHEPreTUKU
— OXBAaTHIBAIOILIETO BCIO HACEIEHHYIO TEPPUTOPHIO TUIAHETHl MEXaHU3Ma IIPe0Opa30BaHuUs IHEPT UM,
CO3JIaHHOTO YEJIOBEKOM JIJIsl CBOEH JKU3HeAeaTeaIbHOCTU. CeroiHs aHTpOIOreHHast SHepreTuka B 15 pas
MIPEBBILLIAET COBOKYITHYIO SHEPIHIO )KUBYIINX Ha 3emMJe Jitojiel U B 60 pa3 — UX MOITHOCTB; yXe 3aMeTHa B
ouocdepe muaHeTsl, J0CTUTas 5% 3HEPTUU MPoLEeccOB POTOCHHTE3A, 00ECTIEUMBAIOIINX KU3Hb Ha 3eMIIE;
[0Ka Hepa3JinyiuMa Ha KOCMUYECKOM YPOBHE, COCTaBJISSl MEHEe JIBYX AECATUTHICSUYHBIX OCTYIAIOIIEH Ha
3emutto sHeprun CoJiHIa.

B [1] Ha ocHOBe aHa/IM3a COBPEMEHHBIX TEHACHLIUN U IPOrHO30B Pa3BUTHUS aHTPONOTE€HHON
SHEPreTHKU U KOHbIOHKTYPbl MUPOBBIX PHIHKOB TOILIMBA OBLIIM pAaCCMOTPEHBI ITPEIOUTUTEbHbIE
CLUEHApHUH Pa3BUTHUA TOIUIMBHO-3HEPTreTUUECKOTO KoMILIekca mupa u Poccum Ha niepuon 1o 2030 roga. B
paMKax 3TUX MPOTHO30B 3/1€Ch MOKAa3aHbl MUPOBbIE TEHICHIIMH TEXHOJOTUYECKOTO ITpOrpecca B
SHEpreTHKe, X 00YCIOBICHHOCTh JOCTHKEHUSMU JAPYruX 00JacTeil 3HaHUI 1 0COOEHHOCTH IIPOSIBICHUS B
sHepretuke Poccun. IIpu 370M ropu3oHT nporso3upoBanus pacmuper 10 2050 rona, BUgeHue KOToporo
TpeOyeTcs B SHEPreTUKe (KaK OJJHOW U3 CaMbIX HHEPLUOHHBIX cpep 4eT0BeUeCKON AeSITENbHOCTH) s
CBOEBPEMEHHOM MOJATrOTOBKU (yHJaMEHTAILHOTO HAYYHOTI'O 3a/ieNa 10 BceMy (GPOHTY HapalliBaHUs
3HAHUM.

WHHOBauu B 3HEPTreTUKE UMEIOT SIPKO BbIPa’KEHHBIM MHTEPHALIMOHAIBHBIN XapaKTep U rio0anbHbIe
TpeHabl. PaccMOTpyUM X Ha OCHOBE MOCJIEAHET0 TEXHOJIOTHYECKOTO MPOTrHO3a MeX1yHapoJHOTO
sHepreTudeckoro areurcTea (MOA) (LleHTp nporHo3upoBaHus pa3BUTUS MUPOBOM SHEPTETUKU U
o0ecrnieueHust SHEepreTuueckoi 6e3omacHocT 29 pa3BUThIX cTpaH OpraHu3aluu YJKOHOMUYECKOTO
cotpynaunuectBa u pazButus — ODCP) [2], a 3aTem 00cynuM 0COOEHHOCTH MHHOBAITMOHHOTO Pa3BUTHS
sHepreTuku Poccun, 3aaun ux yuéra U ciocoObl 0TOOpaKeHUsI B SHEPTeTUUECKON MOJIUTHUKE CTPAHBI.
HayuyHo-TexHOJI0rn4eckuii mporpecc B SHEPreTuKe aCCUMIINPYET TOCTHXKEHUS U SBJISIETCS OJTHUM U3
BAYKHEHIINX KaHAJIOB MIPAKTUUECKON peaan3alii pe3ylbTaToB MPAKTUUYECKU BCEX HAYK, KOTOpBIE U
co31at0T 0a30BbIe yCIOBUA (IPEANOCHUIKH) /Ui THHOBAIMOHHOTO PAa3BUTHSI SHEPT€TUYECKOW OCHOBBI
4eJl0BEYeCTBa.

Prcyeok: 1 - HTTI B 3 Hepr eTEEe acC EMEIHEPYET Pe3y.IETAThI ECEX HAVK
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Ha puc. 1 mHOroo0Opa3sue o0nacreil 4e10BE4ECKUX 3HaHUN YCIOBHO MPEJICTABICHO IPUHATHIM B
PAH cocraBom oTaenennii Hayk. Pe3ynbrartel oqHHX HayK (TIPEkIe BCero 00 SKOHOMUKE 1 dKochepe)
BIIUSIOT HAa TpeOOBaHHUS 0OIIECTBA K PA3BUTHIO YHEPTETUKH, Ipyrue (reonorus, onomorus, pusnka)
OTIPENIETISIOT TOCTYITHBIE YHEP-TOPECYPCHI, TPEThH ((PU3KKa, XUMHSI, MEXaHUKA) CO3AI0T MPEAMOCHUIKH JIJIst
SHEPTeTUIECKUX WHHOBAIMH, YeTBEPTHIE (MaTeMaTHKa, HHPOPMAIMOHHBIE TEXHOJIOTHH, TIPOIIECCHI
yIIpaBJICHUs) 00ECIIEYNBAIOT YIIPABISIEMOCTh CO3/IABAEMBIX SHEPTETHUECKIX TEXHOJIOTHIA U DHEPTOCUCTEM.
[Ipoiiém KOPOTKO MO 3TOMY KpPYTy.

TpebGoBanue pocta 6:1arocOCTOSIHUSI 001IECTBA BO MHOTOM OIpeeNsieT AMHAMUKY 3HepreTuku. Kak
MOKa3aHo Ha puc. 2, B 6a3oBoM cuieHapun MDA [2] ciipoc Ha sHepruto yBenuuutcs ¢ 2005 r. 6osee yeM B
nosrropa pasza kK 2030 r. u noutu ynoutcs k 2050 r. M xoTs MUpoBOil (pMHAHCOBO-3KOHOMHUYECKUN KPU3UC
SIBHO TIOHU3UT STH MTPOTHO3bI, TAKOW TPEH/I POCTA SHEPTONIOTPEOIICHUS SIBIISIETCS 3aBEIOMO TYIIUKOBBIM.

Puc. 2 - IIporeo3sl 3HeproooTped.IeHEA, MIPI. T H.3.
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JleicTBUTENBHO, 3a MIEPBBIE TPU YETBEPTU XX BEKa CpelHEE M0 MUPY MOTPEOICHUE SHEPTUU Ha
NyIIy HaceJIeHUs YBEJIMYMIOCh B 2,5 pasa, a mocie HeTsIHOro Kpusuca koHua 1970-bIx roJIoB BO3HUKIIA
oOHanéKuBaroIIas TEHACHIUS CTa0MIM3alMy qyeBoro norpednenus [3, 4]. Ho OykBanbHO 3a mocneanue
roJibl TyIIEBOE HEPronoTpedIeHUE 10 MUPY B LIEJIOM OISITh OBICTPO BBIPOCIIO U BOCXOAAIIAS TEHACHIUS
npojiojkaercst B 0a30BoM nporuo3ze MOA (cM. BctaBky Ha puc. 2). CoxpaHeHHe TyIIeBOro noTpedieHus
Ha CpeJHEM YpOBHE KOHLAa XX Beka (TUIIOTEeTHYECKUH ClieHapuil pyuc. 2) yMEHBUIWIO Obl IPUPOCT CHpoca
Ha ’HEPruio BTpOeE, 4TO, HaBEpHOE, yTonuyHo. Ho mpeacraBisieTcs 10CTaTOYHO PeaInCTUYHBIM (C y4ETOM
HE0OX0IMMOTO MOBBIIIEHUS 0JIAr0OCOCTOSHUS U YDHEPro0OEeCIIeYeHHOCTH HaceIeHUsl Pa3BUBAIOLUXCS CTPAH)
MTOKa3aHHBII Ha pUC. 2 11eJIeBOH CLIeHapHil ¢ JBOMHBIM 3aMeJIEHUEM POCTa JYILIEBOTO YIHEPrONOTPEOIECHUSI.
D710 noTpedyeT CHUKEHUSI MOTPEOUTENIBCKUX YCTPEMIIEHUH TaK HAa3bIBAEMOI0 «30JI0TOI0 MUJUIMAP/Ia» B
Pa3BUTHIX CTPAHAX U 3aMEJICHUS UX POCTa B PA3BUBAIOLINXCS CTPAaHAX.

OT 006111€CTBEHHBIX HAYK XOTENOCH Obl MOJIYyYUTh SKOHOMUYECKUE U COLIMAIbHBIE MEPHI YXOJa OT
MOTPEOUTENHCKOM MapagurMbl pa3BUTHsI 001ECTBA, HO 0€3 CYIIECTBEHHOM NOTEPU HAPSHKEHHOCTH U
MPOJIyKTUBHOCTHU J€SITEILHOCTH JIOEH, KOTOPbIE CErOJHSI BCEMEPHO MOOIIPSIOTCS B Pa3BUTHIX CTpaHaX
JOCTYITHOCTBIO MOTPEOUTENBCKUX KPEIUTOB U HAKa3bIBAOTCS KECTKUMU MEpaMH 10 UX Bo3BpalleHuto. 13
pHC. 2 BUIHO, YTO 3TO MO3BOJIMIIO ObI 3aMEJIUTh POCT SHEPronoTpeOIeHHs IPUMEPHO B MOJITOpa pasa,
oOeryasi Harpy3Ky Ha SHEPreTHKY U OKpPYXKaloIlyI0 Cpeay.

TpeboBanue 7k010rnYecKoil 0€30MaCHOCTH YEJI0BEYECTBA HA IIJIAHETE ONPEAEISET He TOIBKO
JUHAMUKY, HO U CTPYKTYpY dHepreTuku. Kak nmokasaHo Ha HOCTPOEHHOM M0 JaHHBIM [2] puc. 3, B 6a30BoM
cueHapuu MDA noposkaemasi 3HEpreTUKON AIMUCCHSI TAPHUKOBBIX Ta30B BbIpacTeT ¢ 28 mipa. TonH CO2 B
2005 r. 1o 62 mapna. ToHH B 2050 r. (4TO MOBBICUT TeMIepaTypbl 3eMian Ha 6°C OT CEroIHALUIHEr0 YpOBHSI)



Y Ha pa3BUTHE MUPOBOM SHEPreTUKH MoTpedyercs 65 TpaH. goutapoB. s ymenbienus smuccuu B 2050
rojty 6oJiee ueM BJIBO€ ¢ Bo3BpauieHreM K ypoBHI0 2005 r. (3en€Has IMHUS Ha BCTaBKe pHc. 3) moTpedyeTcs
JIOTIOTHUTENBHO 17 TPIIH. 10JIIapOB KAallUTAIOBIOXKEHUH, a Ui €€ COKpalleHus enlé HarnoJIoBuRy (1o 14
mipa. ToHH CO2, 9T0 10 CYIIECTBYIONIUM OIIEHKaM 00ECIIEYUT CTAOMUITU3AINIO KIIMMATa IJIAHETHI) HY>KHBI
MIOYTH BJIBOE OOJIBIIINE KAITUTAIOBIOKCHUSI.

PucyHok 3 -K anMTanoBnoKeHnA B pasEMTHE MUPOBOH SHEPTETHEM MO CLUEHAPHAM CHHHEHWA
IMHUCCHHM NapHUKDBLIX razoe (M), TpnHgonn.

Cpasgsesame oypsapimn WEQXOOT £50 povn m cgesapen BILIE Meop, 20052050 .
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OdyeHb BaXHO, YTOOBI HAYKH O 3€MJI€ B UACTH KIIMMATOJIOTHUH U SKOCHEPHI OMPEACTUIUCH C
PEAIbHOCTHIO YIPO3bl KJIMMATy OT YMUCCHH MTAPHUKOBBIX I'a30B U IIPU HEOOXOTUMOCTH BbIpabOTaIn
3¢ deKTUBHBIE TPOTUBOAECHUCTBYS, BKIIIOYasi HAYYHbIE OCHOBBI M METO/Ibl FT€OMHKEHEPUH. B mpoTHBHOM
cllydae COXpaHEHME KJIMMaTa MyTEM CHMXKEHUSI SMUCCHH TAPHUKOBBIX T'a30B MMOYTH yJIBOUT
KA TAJIOBIIOKEHUS B SHEPTEeTUKY — ¢ 65 10 115 TpnH. gomnapos.

DHepropecypchl: KOJIMYECTBO U Ka4ecTBO. YeI0BeUeCTBO 00€CIeYeHO TEXHOJIOTNUECKH
JOCTYITHBIMHU pecypcamu dHeprun Ha Beka u Poccust — rem Oonee. Kak nmokazano Ha puc. 4 (1 XOpo1io
corjacyercs ¢ JaHHbIMU [ 1] Tabm. 1), coBpeMEHHBII e3KeroJHbIN pacxo]l IPUPOIHBIX SGHEPTOPECYPCOB
YeJI0BEYECTBOM COCTABIISIET 5 JECSITUTHICSYHBIX OT PECYPCOB OPraHUYECKOT0 TOIUIMBA (HEPTH, ra3za u yri,
BMECTE B3SIThIX) WIH 3 IECATUTBHICAYHBIX OT pecypcoB ypaHa. OJJHAKO 3TU HCUYEPIIaeMble SHEPrOpeCypChl B
CyMME€ HE COCTaBJISIOT U MATON 4aCTU TOJ0BOT0 OTOKA COJTHEYHOM SHEPTUU Ha 3€MJTI0, KOTOPbIN
MOPOKJIA€T SHEPTHIO BETPa, THPOIHEPTHIO U SHEPTUI0 POTOCUHTE3A. A Beb UMEETCs ell€ U OTPOMHAs
reoTepMalibHas SHEprusi 3eMJIl, KpyIHOMAacuITaOHOE OCBOEHHE KOTOPOI TOIBKO HAUMHAETCS.



PUCyHOK 4 — COBpEMeHHBIA PAcX0 M NPOrHOZHLIE TANACk] SHEPTeTHYECKME PECYPCOR

CymmapHble 3HepreTMyecK1e pecypcol

FogoBoE MAPOBOE SHEPIONOTRE ASHME HACE NS HIEM

BeTep

Meapo

Source: Mational Petraleum Council, 2007 after Craig, Cunningham and Saigeo.

Panplie uinm no3xe TeXHOJIOTMUECKUN MTPOrpecc B IHEPIETUKE CIENIAET ATH PECyPChl JOCTYIHBIMU, a
[0Ka peajibHas MpobieMa COCTOUT B HCUEPIIAHUU SKOHOMUYECKH MPUEMIIEMbIX 3aacoB He(TH U ra3a. 3a
150 ner crarucTrUuecKrX HaOMIOACHUH U3 Hellp u3BIeueHO 33% IKOHOMUYECKU JOCTYITHOW YacTH
pa3BeaHHBIX 3anacoB HePTH, 14% ra3a u 9% ypana, HO ToabKO 4% yriei. JloctynHOCTh A3PHEKTUBHBIX
PECYPCOB YIJIEBOJAOPOJIOB JIEHCTBUTEIILHO CTAHET ONPEAEIATh Pa3BUTUE AHTPOIIOT€HHOM SHEPTreTUKU B
OnuKxaiiye qecsTUIeTHs.. .

Ot Hayk 0 3emJie B YaCTH I'€0JIOTUU HYXHbI HOBbIE METO/IbI Pa3BE/IKU U OCBOEHUSI MECTOPOKICHUM
YTJIEBOJIOPOJIOB Ha CyIie U menbde (BKITtoUas Mop€aHy0 J00b19y), KOTOpbIe T03BOIMIM OBl 32 20 jieT
YBEITUYUTH UX SKOHOMHYECKH MpuemiieMble 3amackl B 1,7 pa3a k 2030 roxy u BTpoe k 2050 roxy. bes atoro
pocT 106bun HeTH OCTAHOBUTCA U TIepelAET B manenue yepe3 10—15 net u raza uepes 20-25 ner, 4to
PE3KO NOBBICUT TPEOOBaHUS K TEXHOJOTUYECKOM MEPEeCTPOMKE SJHEPTETUKH U BEPOATHO 3aMEJIUT Pa3BUTHE
MHPOBOM S3KOHOMMKHU.

Xopo1re MepcrneKTUBbI UMEET UCIIOIb30BaHNE re0TepMaTbHON dHEprun. Oco0yro mpodiemMy
COCTaBJISIET CO3/IaHUE METOJI0B NMPOMBIIIIEHHOTO OCBOEHHSI Fa30THIPaTOB, PECYPChI KOTOPBIX B 30HAX
BEYHOW MEP3JI0Thl U HA MOPCKOM TJIyOOKOBO/IbE Ha MOPSII0K OOJIbIIE PECYPCOB IPUPOAHOTO Iasa.

buonoruyeckue Hayku MOTYT B MPEACTOSIINN EPUOJ] TAKXKE CIOCOOCTBOBATH PACILIMPEHUIO
pecypcHoOi 0a3bl YHEPTETUKHU CO3AHUEM CITOCOOOB TOJIYUEHHUS IEeMIEBOM OMOMACCHI.

Hogeie sHepreTuueckue TeXHOJI0ruu Ha nepuo 10 2050 roxa nopoOHO onMcaHbl U
CHUCTEMaTHU3UPOBAHBI B [2] 1O pe3yabTaTtaM IBYXJIETHUX uccaeaoBanuii mouru 2000 crenuanucToB u3
ctpad OECD (apyrux e npuriamanu). [1o nensm, macmraby ¥ METOI0JIOTHN OHU OJTU3KH K
SHEpPreTUUeCcKOMY paszfeiny pa3padoranHoil B 1980-pie rosipl o pyKOBOJICTBOM CHavana akajgemMuka B.A.
KorenbHukoBa u 3arem akagemuka A.M. Anunmkuna « KoMIiekCHONW mporpaMMbl HAyYHO-TEXHUYECKOTO
nporpecca CCCP». O1u uccienoBanusi KOHEUHO K€ HYKHO BO300HOBUTH B Poccuu Ha HOBOM ypoBHE
3HAHUI U METOO0JIOTUH.

[TpuoputernsiMu MDA Ha3Baso 8§ KJIacCOB KIHOUYEBBIX TEXHOJOTUH POU3BOCTBA SHEPTUU B
coctae OoJiee 120 HOBBIX TexHOJOrUi U 9 KaccoB (moutu 170 HOBBIX TEXHOJIOTUI) UCTIOIb30BAHUS
sHepruu. [ kaxaoro Kinacca TEXHOJIOTHH MOATOTOBIEHBI JOCTATOYHO MOAPOOHBIE «I0POKHBIE KAPTHI» UX
BKJIFOUEHUSI B MHHOBAIIMOHHYIO SHEPIreTUKY CO CPOKAMU U 00bEMaMU HAyYHO-UCCIIEA0BATEIbCKUX U
onbITHO-KOHCTpYKTOpckux padot (HUOKP), pasmepamu ncnosib30Banus U TpeOyeMbIMH Ha 3TO
KaIlUTaJI0BIIOKEHUAMHU.

B tabu1. 1 npuBesieH cocTaB BbIJICIEHHBIX KJIACCOB KJIFOUEBBIX TEXHOJIOTUI 1 HEOOXOIUMBIE JUISl UX
peanu3anuu 3aTpaThl TOJBKO Ha UCCIEA0BaHUs U pa3paboTku. s Bo3Bpamenus B mepuo a0 2050 r.
SMUCCHH MAPHUKOBBIX T'a30B K ypoBHI0 2005 r. notpedyercs oT 4,5 10 5,5 TpiaH. J0JUL., TPUUYEM IIIaBHBIM
00pa3oM Ha TEXHOJOT'MH NPOU3BOJICTBA AIEKTPOIHEPreTuku. CoKpalieHue ke SMUCCUU €llIE BIBOE IS



CTa6I/IJ'II/I3aIII/II/I KJIMMaTa IIaHCThI YTPOUT 3TH 3aTPAThl, YTO B OCHOBHOM CBA3aHO C TPAHCIIOPTHBIMU
TEXHOJIOTUAMU.

Tabauual - 3aTparTe! Ha HCCAETOBAHHA H Pa3padoTKH MO OCHOBEHBIM KJIACCAM KIHUYEBBIX
TeXHOJO0IHH B 3HepreTuse, Tpad. goaa. CIITA 2007 r.

Hecaegosanua 1 paspaboTn
KamueBkle TEXHONOTHH B 3HEPTETHRE 1 b
[IpoH3IB0OICTE O ATEKTPOIHEPTHH 3.2-3.8 3045
ATOMHRI® ATKTPOCTAHIDN 0.6-0.75 0.6-0.75
EetpoBmle SI8KTPOCTIEIDDE 0.6-0.7 0.6-0.7
YroabHmIe VETRHOBKH ¢ SYISDCEEDREDHINIECIOnE 0.53-0.4 0.33-04
MEpaMeTpaEME Oapa
[l2porasoBsls 3ISKTPOCTAEIDG: © BEVIPE IRSUTOBOH 0.33-04 0,3304
raspEdeEames vIis
[TzporzsoEse MTSKTPOCTIHINHE C FasHOHKmeH 0,1-0.15 0,1-0,13
OHOM20CH
[TpeobpasoEaTem: COTHETEOR SHEPIHH E ATSKTPHISCHVED 0,2-0,24 0.2-0.24
K OHIISETP2TOpH COMEETHOH SEEpPrHH 0.3-03 0.3-0.335
VY 1EmEaEms B 3axopoEeEm: COJ E2 TEITIORRX 0,7-0,8 1,3-13
NIEKTPOCTAEIHAX
CoopvaeHHd, 3TaHHA 0,32-0,42 0.32-0,42
HEPLostih eXTHRERIE SIaFHR H ORITOERIE IPHOODEL B3 B3
Tem10BmI2 HacOCk 0.07-0,12 0.07-0.12
CoIEeusCe OTOILIEHES M HarPeE EOIR 0.25-0.3 0.23-0.3
Tpancnop 0,26-03 7.6-9.2
SErproatd eI TPaHCTOPTERIS CPAICTES B3 B3
| BHTOnmEQ BTOPOro MOKOIEHHA 0.09.0,12 0.09-0,12
IISRTPIECKER H DOZEIOTasMuli K COTH TPaHCmopT 0.1740.2 446
TpartmopT E2 BOJOPOIERIX TOIUIHEERDL AISMSHTaY B3 3345
TIpoMBILLIEHHOCTD 0.7-0.9 1.4-1,7
YaspmEame B sanoporsmme COZ E MpOMEBIINTSEHOCTE, 0,7-09 1.4-1.7
TPONSECICTEC EOJOPOI, CHETSTHIACKOTO TONIER
ZESProad M SKTEEELIS MPOMENILTSEEEIS JERTITETH | B3
Hroro 4,554 13.2-15,8

1 — corpamemie samecint napmmorss razos e 2050 r. g0 vpormz 20051, (28 unm, 1 3xmueananra COZ);
2 - coxpamernts suICoIE NaprmoEsmt 1as0s & 2050 1. 20 O2zonacHorovposns (14 ann. T aizuEananTa
COz)

Herowmm: [2] Tadn.

Takum 00pa3zoM, «ITApHUKOBAS YTPO3a» CYJIUT MUPOBOMY HAYYHOMY COOOIIECTBY 15 TpiH.
JI0JUTApOB, YTO MOYTH BJBOE OOJIbLIE 3aTpaT Ha UCCIEI0BAaHUS U pa3pabOTKU B BOGHHBIX 1IEJIAX (B clydae
COXPAaHEHHUS UX TEKYIIMX T'OJ0BBIX 00bEMOB). He ynmuBUTENbHO, TAKME IPUMAHKHU BCTPEYAIOT FOPSUMiA
OTKJIMK B OIIPENEIEHHBIX Kpyrax.

B npornoze MDA crenan BbIBOJ, YTO TEXHOJIOTHH, yXKE JOBEIECHHBIE IO CTAJAUU OTBITHO-
MIPOMBIIIJIEHHOW IPOBEPKHU, CLIOCOOHBI PEIUTh CTOSIIKE NIEPE]] FHEPTeTUKON 3a1aun Kak MUHUMYM 10 2030
roja. Kazanoce 061, po6sieMa HHHOBALIMOHHOTO Pa3BUTHUS SHEPIETUKHU HA JAHHOM 3Talle pelleHa.

Ho cnenyer noq4epkHyTbh, YTO 3TOT TEXHOJIOTMUECKUN akeT MDA 1eIMKOM OpUEHTUPOBaH Ha
KOHBIOHKTYPY 3alIaIHBIX SHEPreTHUYECKUX PHIHKOB, IPUUYEM JIBE TPETH 3TUX TEXHOJOTHH (110 CTOMMOCTH)
HaIpaBJIEHbI HA arPECCUBHOE CHIKEHUE SMUCCUU TAPHUKOBBIX ra3oB. Kak Oyaer mokasaHo HUXe,
MIPUOPUTETHI U, TJIABHOE, TEXHUKO-3KOHOMHUYECKHUE XapaKTEPUCTUKU STUX TEXHOJOTUM B 3HAUUTEIbHOU
Mepe HepalMoHaIbHbI Ui SHepreThuku Poccuu.

B 31011 cBSI31 HEOOXOAMMO XOTsl ObI KPATKO PACCMOTPETh KPUTEPUH U METOIbI ONPEIEIICHUS
MIPUOPUTETHBIX HAIIPABJIEHUN HAYYHO-TEXHOJIOIMUECKOTO IIPOTrpecca B SHEPTETUKE.

DHepreTuka MpeacTaBisieT cOO0H IPKO BHIPAKEHHYIO MEKIUCIUIIMHAPHYIO HayKy. OHa
(dbopMUpyeT HOBBIE 3HAHUS O METOAAX MPeoOpa30BaHUs IHEPIUH, CO3JAET CPEICTBA TAKUX MpeoOpa3oBaHUs
MHTEerpanuei T0CTUKEHUH IPaKTUYECKU BCeX Jpyrux objaacTei 3HaHUM, UCCleAyeT 3aKOHOMEPHOCTH
Pa3BUTHSI AaHTPOIIOTEHHOM SHEPIreTUKU B LIEJIOM.



OObekTaMu U pe3yabTaTaMH SHEPreTUYECKUX UCCIIEI0BAaHUMN SBIISIOTCS:

1) Hapacraromuii HOTOK BO3MOKHBIX SHEPreTHUEeCKUX TeXHoIoTuii. OHU co3/atoTcs Ha Oase
(yH1aMEHTAJIbHBIX 3a/1€710B (PU3UKU, XUMHUH, @ Tellepb U OMOJIOTUH TaKUMU (PU3UKO-TEXHUUECKUMU
JUCLMIUIMHAMU, KaK MEKTPO(U3MKA U AIEKTPOTEXHHUKA, TEINIO(PU3NKA U TEIUIOTEXHUKA, THAPABINKA U
TUIPOTEXHUKA, aTOMHAas (U3MKa U TeXHUKa. B 3ToM cyiiecTBO ucciieJOBaHU U OCHOBA TEXHOJIOTUYECKOTO
Iporpecca B SJHEPTETUKE U TI0 TPYOBIM OLIEHKaM Ha HUX Mpuxoautcs 10 70% HaydHBIX YCUITUN B 3TOM
oOnacTH.

HazoBéM O0THIOAb HE MOJIHBIM COCTaB MHOTOOOEUIAOIINX TEXHOJIOTMYECKUX BO3MOKHO-cTel. U3
obnactu pu3uku 3T0: HOTOIIEMEHTHI TPETHETO MOKOJEHUS ¢ K.1.11. 70 40—60%, KoTO-phie oOecreuat
LIMPOKOE UCIIOIb30BAaHUE COTHEYHOU SHEPTUH; CYIIEPKOH/IEHCATOPBI BBICOKOM EMKOCTH M OCBOCHHE
CBEPXIIPOBOJMMOCTHU OOEIIAI0T PEBOJIIOLMIO B HAKOIUIEHUH U Iepeiade 3JIEKTPOIHEPTUU C MACCOBOM
aneKTpuuKaLuen TpaHCIIOPTa U 3aMEHOM He(PTEeTOIUIMBA; OBICTPBIE PEAKTOPHI C 3AMKHYTHIM TOILJIUBHBIM
LUKJIIOM CJIEJIal0T aTOMHYIO SHEPIeTHKY BOCIIPOU3BOIUMO 10 SAEPHOMY FOPIOUEMY JIaKe NMPU BHICOKUX
TeMIiax pa3BUTHsL. ONBITHO-IIPOMBIIIIEHHOE OCBOCHHUE TEPMOSIEPHOIN 3HEPTUHU OCOOEHHO C MPSIMbIM
npeoOpa3oBaHUEM PaJMallMOHHON YHEPTHH B SJIEKTPUUECKYIO JAaET HAJIeKAY YCTPAHUTh MPoOIemMy
OTPaHUYEHHOCTH PHEPrOPECYPCOB.

Ha poctmxeHusix XMMUU U HayK 0 MaTepuaiax pa3padaTbiBalOTCsS TEXHOJIOTUU MOTYYEHUS KUKOTO
TOIUIMBA W3 rasa, yriis, CIaHLIeB U 0COOEHHO U3 OMOMACCHIL, a TAK)KE METO/IbI U CPEICTBA MPSIMOTO
npeoOpa3oBaHie XMMHUECKON SHEPTHH B AIEKTpUUecKyto. Mcronbp3oBaHue 3J€KTPOIHEPT U, KaK U3BECTHO,
HAYyaJloCh C raJIbBAHMUYECKUX 3JIEMEHTOB, CeiYac MOIHOCTh XUMUYECKUX aKKYMYJIATOPOB MPEBBIIIAET
MOIIIHOCTh BCEX AJIEKTPOCTAHLIUN 3eMJIH, a BIIEPEAN — Pa3BUTHE TOIUIMBHBIX 3JIEMEHTOB JUIsl TPAHCIOPTa U
pacnpenenéHHON YIHEPTETUKH.

[ToHsATHO, UTO MaTepuanU30BaTh (PU3NUECKUE SIBJICHUS U XUMUYECKUE MPOIIECCHl HEBO3MOKHO 0€3
MaTepHUaIOBEIECHUS U MAIIMHOCTPOECHHUSL.

JlocTrxeHus: OMOJIOTUM U XUMUU JJAl0T HAYYHYIO0 OCHOBY JIJIsl KOHBEPCUU OMOMAaCChl pa3HbIX BUJIOB
B BBICOKOKAUY€CTBEHHOE JKUIKOE U ra30BOE TOIUIMBO C MOMOIIBI0 (hepMeHTalMU, AJIs CO3AaHUSI HOBBIX
BU/JIOB 1I€JITFOJI030COIEPKALIUX KYJIbTYP MOBBIILIEHHOM MPOyKTUBHOCTH, HE KOHKYPHUPYIOIIHX C
MUIIEBBIMU KYJIBTYPaMU, U APYTrUX TEXHOJIOTUN OMOIHEPreTUKH.

2) U3 uyncna BO3MOXKHBIX TEXHOJIOTUH 3HEpreTnyeckas Hayka oToupaeT 3(ppeKTUBHbIE
SHEPreTUYECKUE TEXHOJIOTUU. DTO AETAeTCsl 10 KPUTEPUSAM SKOHOMUYECKOH 3 pekTuBHOCTH (BKIIa]
OOLIECTBEHHBIX HAyK) U 3KOJIOIrMYECKON mpreMieMocTu (popMupyeTcst HaykaMu o 3eMJie) ¢ y4ETOM Beex
aCMEeKTOB Ha/IEKHOCTU U YIPABIIIEMOCTH TEXHOJOTUN — MX 00ECIEeUnBAIOT JOCTHKEHUSI MaTEMaTHKH,
MH(OPMALIMOHHBIX TEXHOJOTUI U MPOLIECCOB yIpaBieHUs. DTomy nocssmeHo 10-15% snepreruueckux
uccinenoBanuil. Kazanoce 0b1, oHu 1 onpeaenstot npuopurersl HTII B sHepretuke.

Ho, Bo-niepBbIX, Ha3BaHHbIE KPUTEPUU BbIOOpA IPPEKTUBHBIX TEXHOIOIHI BECbMa HEOJHO3HAYHBI U
OY€Hb IPOTUBOPEUMBBL: MOHITHO, YEM HAAEKHEE U «IKOJIOTMYHEE» TEXHOJIOIMH, TEM OHU JJopoke. Bo-
BTOPBIX, SHEPreTUUECKUE TEXHOJIOIMH 0OBIYHO HE pabOTaIOT N30IMPOBAHHO, @ B KOMILIEKCAX WU
CUCTEMaXx, IJIe CyMMa JIOKAJIbHBIX ONITUMYMOB I10 OINPEAEICHUI0 HE COOTBETCTBYET I100AIbLHOMY.

3) [ToaToMy Ba)KHBIM HaIlpaBJICHUEM HPHEPreTHUECKON HAYKHU SBIISETCS UCCIEI0BaHUE U
KOHCTPYMPOBAHHE DHEPre-THUECKUX CUcTeM, Ha 4To npuxoautes el 10-15% eé ycunuii. CuctemHubie
HCCIIEIOBAaHUS B SHEPIreTHUKE Ha 0a3e MaTeMaTUYeCcKOTo MoienupoBanus 1 DBM mupoko pa3BepHyIuch ¢
60-bIX T0/10B [5] 1 coBeTCKas IIKOJIa OCHOBATENsI HAIllero MHCTUTYTa akajgemuka JI.A. MenenteeBa (B
nexabpe 2008 roa Mbl OTMETUIIM CTOJIETUE €0 POKICHUS) 3aHUMAaJIa JIUIUPYIOIIKe no3unuu B mupe. Ho
HEONPEeeIEHHOCTh OYyIIEro Tak BEJINKa, a HAyYHO-TEXHOJOTUYECKHH MPOIecC HACTOJIbKO CIIOHTAHEH,
YTO U 3Ta METOJI0JIOTHSI HEe 00ecrieunBaeT JOCTaTOYHO HAaAEKHOIO IPEIBUICHUS HHHOBALIUH.

4) Iloatomy i onpenenenust 3pHeKTUBHBIX HANPABICHUI U IPUOPUTETOB HAYYHO-
TEXHOJIOTHYECKOI0 Mporpecca Ko BCeMy CKa3aHHOMY MPUXOAUTCS NMPUBJIEKATh UCCIEA0BAHNS TEHACHUNN
SBOJIIOIIMH NTPOCTPAHCTBEHHOTO U MPOU3BOACTBEHHOMN Pa3BUTHSI SHEPIETUKHU, TO €CTh KBUHTACCEHLIUIO TOTO,
«KakK 9TO OBLJIO Ha caMOM Jiesie» B mponuioM. Ha 3To HampaBieHo 10 5% 3HepreTHUecKuX UCCaeI0BaHUM.

[IpocTpaHcTBEHHOE pa3BUTHE SHEPTETUKHU CIIEIYeT TEHACHIIMU CO3AaHUsI MEXKCTPAHOBBIX,
TPAaHCKOHTHHEHTAIbHBIX U INI00ANBHBIX cucTeM. OHU UMEIOT MOIIHYIO (PU3UKO-TEXHUYECKYIO OCHOBY B
BUJIE TPYOOIIPOBOAHBIX U AEKTPUUYECKUX CETEH U OJHOBPEMEHHO BBICTYIAIOT KaK BCE OOJIee CIOKHbIE
IIPOM3BOJICTBEHHBIE CUCTEMBI, @ TETIEPh U Kak 3Hepreruyeckue poiHku. ChopmupoBanHyto B 1980-90-b1e
roJibl IN100aNbHYI0 HEPTIHYIO cucTeMy B Omkaiimue 10—15 et 7onoJHUT (U HHTETpUpyeTCs ¢ Hell)
rio6anpHas cucTeMa ra3ocHaOxeHus (Ha puc. 5 Moka3aHbl pe3yJbTaThl HAIUX UCCIIEe0BaHui [6, 7]
BO3MOXHOU KoH(urypauuu e€ simpa — EBpasuiickoil razocHa0xatonieit cucremsl B nepuof 10 2030 roaa).



[Tozmuee, BepositHo mocine 2030 roga st MUPOKOTO MUCIIOIH30BAHUS KOCMUYECKON M TEPMOSIIEPHOM
SHEPreTHKU NoTpedyeTcs rio0anbHasi HHTErpalus perioHaIbHbBIX AIEKTPOIHEPIETHUECKUX CUCTEM.
PuUCyHOK 5 — CHCTEMa razocHabNeHWA Eepazuu, 2030 rop,
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D¢ dexTuBHAS TEXHOIOTHYECKAst U IPOU3BOJICTBEHHAS! CTPYKTYpa SHEPTEeTHKU TapPMOHHU3UPYET BCE
CTaJMHM U TEXHOJIOTHH MTPe0Opa30BaHUs YJHEPTUHU OT €€ UCTOYHUKOB B IIPUPOIHON cpesie (IepBUYHAS
SHEPTHs) 10 UCTIOJIb30BaHUs y oTpedbuTene (koneunas 3Heprus). Ha puc. 6 mokazansl TOJBKO OCHOBHBIE
MOTOKH TPe0OpazoBaHMsl SHEPTHH (M BO3HUKAIOIINE TIPU 3TOM MOTEPH), B ICHCTBUTEIBHOCTH OHU HA

MOpsAKK 00JIee MHOTOOOPa3HBI U OBICTPO YCIOKHSIFOTCS BO BPEMEHH.
PHCYHOK 6 — [MPOW3EGI CTBEHHO-TEXHONOIHYECKAA CTPYHTWIA IHEPTETHEM

Mavegs 15%
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ACTOUHKE: [3] pue. 2-3.

C cepenuubr XX Beka B OOJBIIMHCTBE HHIYCTPHAIBHBIX CTPAH U 110 MUPY B IIEJIOM KOHEUHAast
sHeprus cocrapisieT 37-39% oT nepBUYHOMN, UTO Ja)xe MEHbIIEe KOAPPHUIIUEHTA UCIIOIb30BaHUSI SHEPTUU



MepBOOBITHOTO KOCTpa B Ieliepe. DTOT NapaJoKC MOIy4Ynsl 0ObSCHEHUE KaK pe3ysbTaT JIeHCTBUS Pa3HO
HaIPaBJICHHBIX TEHACHUUHN, IJaBHAs U3 KOTOPBIX — OBICTPBIA POCT pa3HOOOpa3us KOHEYHOTO NOTPEOICHUS
U TIEPECTPOHKA €ro CTPYKTYPHI B TIOJIB3Y PHEPTUHU BCE 00JIee BRICOKOM IIEHHOCTH.

HCHHOCTB OHEPIUH MOKHO U3MCPUTH KaK ITPONU3BCACHUC IIJIOTHOCTU IIOTOKA SHEPTHUHU HA
YIPaBIsAEMOCTh — BEJIIMYUHY, OOpPAaTHYIO CPEAHEKBAPATUIHOMY OTKJIIOHEHHUIO (PAKTHUECKOTIO peKUMa
SHEPTEeTUUYECKOTO Mpoliecca oT meseBoro. Tadu. 2 u puc. 7 u3 [8] mokaspIBaroT, 4To 32 XX BEK IIEHHOCTh
HCIIOJIb3YeMO# YeJIOBEKOM SHEPIuH yBenndmiachk Ha 15 mopsinkoB — ¢ 105—-107 B1/mM2 B ero Hauane
(ynpsbkka Jioajei, BoJsHOe Kojieco, crajeruiaBuibHas neusb) 10 1020—-1024 Bt/mM2 B KoHLE Beka (saepHas
O6om0a, mazep, TPaH3UCTOP B MHTETPAIIBHON CXEME).

PUCYHOK 7 — JMHAKHWKA MAKCHMANBHBIX 3HAY2HUA UEHHOCTH AHEPTMA N0 OCHOBHBIM
AHEPreTMYecKMH Npoueccau, Bri M2

1- BOAAHOR KaQNeco; 2 - NNaEKa METANNaE; 3 - NAp0EaA MAWKWHE; 4 - aNekTpOreHepaTap;
A - OEMIATENE BHYTPEHHETD CIOPAHKA, B - AfepHaA Aomaa; T — anemMedTel MUEROANEE TROHKEK

IleHHOCTD 3HEepruu
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cTOUHKAE: [T] pyc. 1.1



Tadmua 2 - YnpaeaseMocTe H UeHHOCTh JHEPTHH 115 HEKOTOPEIX JHEPreTHYECKHX
npeodpazoBareieil (M0KA3aTeH CTENEHH 1)
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Uenogex:
- KAk MEXaHMUeCKHH MpPHEOX 1 2.5 3.4
- OMEpAInE PeAyIIe-KOMOND
HECTPYMEHTOM 2.3 g 10...1]
Mapye <1 1.2 2.3
VY opasxa tomagei 1 2.4 3.5
Bozaroe xozeco 2.3 3.4 3.1
BrIT0Ea% rasoBas Wnita 2 4 6
[[esTpateHOe OTOIITEHES 2 3 3
[Teus 1717 WIAEKH CTATH 2 5.7 7.8
[T2poEaz MammmsEa 2.3 5.6 7.9
[lopoxorok ESpRIE:
- Goumba <1 11 11...12
- OTHECTPEIbHOE OpyAle 4 2 16
JBurate s EEYIPEEHETO CTOPAEHT 2.3 1.8 e.1
[asopaz TypOHE2 3.4 g 12...13
JIEKTpOTEHEPATOD 3.4 1.8 10...12
BrICOKOB OB THELE 31K TPONepeTaTy 4 7..11 11...15
ATOMERIH peaKTOp 6.7 6.7 12...14
Tepuozaeprzs Somba 1.2 15...18 16..2
Jasep 4..10 13...14 20..24
Tpamsucrop B HETErpaThEOE CxeMe 16...18 4.6 20... 24
Penmma THK B xaetxe 15..18 3 18... 21

Herowsom: [7] tada. I1-1 ¢ vroumesmmno

Mexy TeM, 4eM BhIIIe IIEHHOCTh dHepruu, TeM Hike KIIl e€ momyyenus. 3HaHue 3TUX TEHICHIIUNA
MO3BOJISIET CTAaBUTH IEJIbIO JTIOCTHIKEHHUE K cepeaHe Beka He MeHee 50% mis ocHoBHOTO MHaukaropa HTTI
B SHEPreTUKe — 0011ero Ko3QpPUIMEHTa NCII0JIb30BAHNS SHEPTUU — U COOTBETCTBEHHO CTPOUTD
TEXHOJIOTHYECKYIO MTOJIMTUKY U CPEACTBA TOCTHKEHUS TOM 1esn. Ho /i 3Toro Hy>)KHO BUIETH BOZMOXHbBIE
HaIpPaBJICHUS U3MEHEHUS CTPYKTYpPbhl KOHEYHOTO SHEPronoTpeOIeHHUS.

Ha puc. 8 nokasano, uto npu nporuozupyemom MDA nBoitHOM pocte MupoBo# sHepretuku ¢ 2005
110 2050 rozpl 10151 3IEKTPOIHEPTUH B 00ECIIEUEHUN KOHEYHOM SHEPTUU YBEIMUUTCS MO CIOKUBLIUMCS
TeHAEHIMM € 25 10 33% npu yMEHBIIEHUU JOJIU NPSMOTO CKUTaHMsI TOIUIMBA (B CyMMeE MEYHOT0 U
MOTOpHOTO) ¢ 69 10 63% u Teruta (map, ropsiaast Boja) ¢ 6 10 4%.



PHCYHOE 8 - Pasmeprl (TET.rog) v cTpyETYpa (%) KOHEYHOro NoTRebNeHWA IHEPTHA
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OT »TOM TPaAUITMOHHOM TPACKTOPUH B COOTBETCTBHH C «BOJOPOHON nHMIIMATHBOM bymay CIIA,
EBpocoro3, flnoHns HameqaroT yUTH Ha CLIEHAPUHA BOJIOPOJHOM dHEPreTUKHU. Jlaxke 10 ONTUMHUCTUYECKUM
OILIEHKaM BoJiopoJ1 obecrieuut He 6osee 10% xoHeuHoro noTpediieHus, 4YTo noTpedyeT co3aaHus
UHQPACTPYKTYPHI 10 MPOU3BOACTBY, TPAHCIOPTUPOBKE, XPAHEHHUIO U PACIIPEIEICHHIO (JI0 aBTO3aIIPABOK)
70 3 TpJIH. KyOOMETPOB 3TOrO CBEPXJIETYUYEro U B3phIBOOIIACHOIO T'a3a (Ul CPaBHEHUS HbIHE B MUPE
NOOBIBAETCS MOYTH B MOJITOPA Pa3a MEHbIIE IPUPOJHOTO raza). TO MOYTH HE U3MEHUT J0JIU
ANIEKTPOIHEPTUU B KOHEUHOM DHEProNOTPEOICHUH, a JIOJII0 TOIUIMBA (B OCHOBHOM >KHUJIKOTO) YMEHBIITUT 10
55% u teria 1o 3%. Ho maxke npu mmpoKOM 3aMeIIeHHH HBIHEIITHETO AJIEKTPOIIN3a BOIbI
TEPMOXUMHUYECKMMU TEXHOJOTUSAMU HOJTYyYEHHsI BOJIOPOAA €r0 UCIOJIb30BaHNE NOTPeOyeT OOJIBLIOrOo
pacxo/ia NeKTpod3Heprun. Mexay TeM, He(TeTOILIMBO OH Oy/IeT 3aMellaTh Ha TOTUIMBHBIX 2JIEMEHTaX C
MIOJIyYE€HUEM OIISIThH e IJIEKTPOIHEPTUU — aBTOMOOMIIb Ha BOJIOPOJE 3TO MO CYTH JIEKTpoMoOuib. B utore
MOJIy4UM Kak Obl 0cOObII HaKoNnUTENb 31eKTposHepruu, Ho ¢ KITJ[ uukina menee 20%.

AJNBTEpPHATUBOM CITY>KUT CIIEHAPHI JJIEKTPUUECKOTO MUPa, Korjaa 060s1ee MOJIOBUHBI KOHEYHOTO
noTpebiieHns odecneunt eKTpolHeprus. Ha kauecTBEHHO HOBBIX aKKyMYJISITOpax OHa YMEHBIIUT IPSIMOe
CoKMranue Toruinsa J10 47%, npex/e Bcero, Ha TpaHCIIOPTE U B paclpeAeNéHHON SHEpreTHKeE, a Ipu
OCBOEHHUU CBEPXIIPOBOJUMOCTHU OOJIETYUT K TOMY K€ HCII0Ib30BaHNE BO30OHOBIISIEMOI 3HEPrun, 0COOEHHO
COJIHEYHOM Y IPWJINBHOM.

OT0 07Ha U3 BaXKHEUIINX Pa3BUIOK MHHOBAIUI B 3HepreTuke. OT TOro, KTO BHIUTPAET TOHKY UIEH U
TEXHOJIOTUH B 00s1acTU 3PPEKTUBHOTO aKKYMYJIUPOBAHUS SJEKTPOIHEPI U, CUIBHO 3aBUCUT
BocTpeOoBaHHOCTh Apyrux HarpasieHnuit HTII u BooOiie koHurypamus sHepreTiuku oyaymero. B
nporuo3zax MDA SCHOCTH MO 3TOH MpooIeMe MoKa OTCYTCTBYET.

[lepeiiném k sHepreTuke Poccun, koTopas uMeeT BaxkHble ocoOeHHOocTH. [Ipex e Bcero, 3To
BBICOKAsi 00ECIIEUEHHOCTh CPAaBHUTENIBHO JIEHIEBBIMU SHEPropecypcaMu — Mbl pacrnosaraem 15% MUpOBBIX
pa3BellaHHBIX 3a11acoB Npu MeHee 3% HaceneHus. ITO BakHAs 0COOCHHOCTh BCEX IHEPrOIKCIIOPTUPYIOLIUX
CTpaH.

A Teneps o cienuyeckux ocodeHHoctsx. [Ipexae Bcero, Poccus camas xonoaHas u
npotskéHHas (11 yacoBbIX MOSICOB) CTpaHa ¢ OUYE€Hb HU3KOM TUIOTHOCTBIO HACEJIEHUS U DHEPTeTUYECKON
MH(PPACTPYKTYpPhI — COOTBETCTBEHHO B 4 1 7 pa3 menbiie, yem B CIIIA. [lanee, snepreTnyeckas
3¢ GEeKTUBHOCTD POCCUICKOI S5KOHOMUKH B 5 pa3 Xy»Ke CpeIHEMUPOBOM, a Harpy3Ka SHEPreTUKU Ha
SKOHOMMKY B 4 paza BblIIlI€: KalBJIOKEHUSI B HAlly SHEPreTUKY cocTaBisitoT 6% ot BBII nipu 1,5% no mupy
B nesioM. Hakonen, Poccust mo MeHsbIIel Mepe HeWTpaibHa K MOTEIUIEHUIO KIIMMATa, & BO3MOYKHO U
BBIUTPBIBAET OT 3TOTO.



Bnustaue atux ocobennocreit Ha npuoputetsl HTII npousuiroctpupyem Ha mpumepe
SHEPTrOCHA0XKEHU yCIOBHOTO nocénka u3 100 momoB (wiu cenbxo3hepmbl, ppi003aBoia U TOMY MTOJ00HOE)
B ['epmanuu (Homep 1), Ha tore (2) u B nentpe (3) Poccun. [{ns atoro Ha puc. 9 nokasaHsl 3aTpaTbl Ha
MIOJIy4Y€HHUE Ha 3TU LM SHEPTUHU OT SHEPrOCUCTEMBI, 3a CUET UCIOJIb30BaHUsI OMOMACCHI, BETPA U COJIHIA.
PucyHok 9 - 3aTpaTEl Ha 3HeprocHad:xeHHEe pacHpeledéHHEIY MoTpedHTexel, MIH. JOIL
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EHEPI WA OT CHACTEME

B I'epmanuu 3atpatsl Ha OMO3HEPTETUKY YK€ CTalu MEHbIIIE, a 3aTPaThl Ha BETPOBYIO SHEPTETUKY
MIPAKTUYECKH CPaBHSUIMCH C 3aTpaTaMH Ha SHEPTHIO OT SHEPrOCUCTEMBI (€CIIM B HEH y4ecTh IIaTy 3a
BBIOPOCHI TAPHUKOBBIX a30B), XOTs COJIHEYHAsI SHEpreTuka u TaMm Tpedyet noka 100-nmpoueHTHIX
notauuid. Ha rore Poccun sHeprokimmaTuyeckue XapakTepuCTUKU MPAKTUUYECKU UICHTHYHbBI T€PMaHCKUM U
BCE BO30OHOBIISIEMBIE SHEPTOPECYPCHI CTOSIT [IOYTH CTOJBKO k€. Ho sHeprus ot sHeprocucTeMsl n3-3a
NeIIEBOr0 TOIIMBA 1aXKe C YUETOM BTpoe OOJIBIINX 3aTpaT Ha €€ JOCTaBKy CTOUT B MOJITOpPA pa3a MEHBLIE.
DTO0 OTKJIaIbIBAET IPUMEHEHNE HOBBIX HCTOUYHUKOB, IIOKA 1IEHbI TOIIMBA HE JOCTUTHYT COBPEMEHHBIX
eBporneickux. B nenrpanbHoii ke Poccun caBrkka Bo BpeMeHu OyzeT emi€ OoJblie: u3-3a XyIIInX
KJIIMMAaTHYECKUX YCIOBUN BO30OHOBIISIEMBIEC SHEpPTOpECypCHI 31ech Ha 20—40% moposxe, ueM Ha 1ore.

Hazpannsie ocobennoctu sanepreruku Menstot npuopurersl HTIL. Jlns Poccun 3to mpesk e Bcero
SHEPTroCcOEPEeKEHHNE M TEXHOJIOTHIECKUH makeT MDA B 3TO yacTu Jyisi HaC BIOJIHE UHTepeceH. Jlanee, mpu
OTHOCHUTEJILHO JICUIEBOM TOIUIMBE HaM HYKHbI MEHEE KallUTaJI0EMKHUE TEXHOJIOTUH JJa)Ke C HECKOJIBKO
xyamumu KITJI. Oco6eHHo BaXHBI ISl HAC TEXHOJIOTHH JAJTBHETO TPAHCIIOPTA YHEPTUH U pacCTIpeIeIEHHAS
(meuenTpanu3zoBaHHas) sHepreTuka. Kpome Toro, B cCBo€# TeXHOJIOTHYECKOM nosiuTrke Poccuu
1e1eco00pa3Ho MPOSIBIISITH YMEPEHHOCTD B CAEPKUBAHUN YMUCCHH ITAPHUKOBBIX Ia30B.

Jo cux mop peus ma o HanpasieHusix HTII B suepreruke. Ho emé Baxnee Mmacmtadel €ro
MIPUMEHEHMSI, KOTOPBIE OIPEEIIAIOTCS IPOTHO30M Pa3BUTHS SHEPIeTHKU. B 3TOM OTHOIIIEHNH B MOCIEIHUE
MOJITOpa ToJIa CAeNIaH XOPOIIHi 3ael Npu pazpadoTke DHeprernueckoin Ctparerun Poccuun Ha mepuos 10
2030 rona. PazBepHyBLIMIiCS MUPOBOI1 KPU3HUC 3aCTaBIII CYLIECTBEHHO CKOPPEKTUPOBATH MPUBEJCHHbBIE B
[1, 9] e€ ocHOBHBIE ClIEHApUH U TENEPh COTIACHO pacuéTaM HAIIeT0 HHCTUTYTA 0KHUIAE€TCS POCT
otHocurenbpHo 2005 roma:

— noTpeOIeHUsI SHEPTUU B 3aBUCUMOCTH OT cuieHapust Ha 37-55% k 2030 r. u B 1,6-2 paza k 2050
r. (puc. 10),

— MPOU3BO/ICTBA SHEPTOPECYPCOB COOTBETCTBEHHO Ha 25-35% u 33—50% npu cyniecTBEHHOM
3aMelleHUuU HeQTH U ra3a aTOMHOM 3Hepruel, BO300HOBIISIEMBIMU pecypcamMu U yriem (puc. 11),

— aKcrnopTa ToruBa Ha 18-20% B mepuon 10 2020 roga ¢ mocneayromum cHmkernem K 2050 r. 1o
85-98% ot BenuuuHsel 3kcrioprta B 2005 . (puc. 12).



PucyHok 10 - HanpaBneHWA UCNONB30BaHWA NEPBUYHON 3HEPrMN, MIH. T Y. T.
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PucyHok 11 - NMponssoacTBo NepBUYHON SHEPTrUN, MNTH. TY. T.
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PucyHok 12 - SKCnopT 3Hepropecypcos, MAH. TY. T.
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[lepen Hamiel 3HEpreTUYECKON HAYKOW CTOMUT 3aJa4a ONPEEIUTh C YIETOM MUPOBBIX TEHICHIIUN
csou npuopurersl HTII 1 co3aare TEXHOJIOTMH C MapaMeTpaMu, OTBEYAIOLIIUMHU POCCUNCKUM YCIOBHUSM.
CooTBeTcTBYIOIIKE PAOOTHI yXKE BEYTCs, HO TJIaBHOE eLIE MPEACTOUT caeaTh. BakHO onpenenuTs u
3aKpENUTh JOKYMEHTaMU DHEPreTU4ecKoi CTpaTeruy CoCTaB, MapaMeTphl, CPOKU U pa3Mepbl IPUMEHEHUS
MPUOPHUTETHBIX SHEPreTHUECKUX TEXHOJIOTUN ¢ HEOOXOJUMBIM UX (PUHAHCUPOBAHUEM.
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MAKAPOB Anexceii Anekcanopoeuy — /lupekmop Hucmumyma snepzemuueckux uccieoosanuii PAH,
axkademuk PAH, npogeccop, 0.3.n. Uncmumym 3nepzemuueckux uccineoosanuii PAH



