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BBEJIEHHE

B mocnenHue HECKOIBKO JIET CTAHOBUTCS Bce OoJiee ove-
BUJHBIM, YTO KJIIOUEBBIM HaIlpaBJIeHUEM HAyYHO-TEXHOJIO-
TMYECKOTo MepeBopoTa MepBoii monoBUHBI XXI Beka SBIsI-
eTcs TJo0ajbHasl 3HEepreTuyeckasl PeBOJIIOLIMS, CTEpPXKEHb
KOTOPOIi — IMepexol OT UCKOIMaeMOT0 TOILIMBA K BOIOPOI-
HOI sHepreTUKe, Oa3upylolleiics Ha MpaKTUUYEeCKU HEUC-
YyepnaeMoM M SKOJIOTUYECKOM YMCTOM MUCTOYHUKE SHEPTHU.
D10 obecreunT O0Jiee BHICOKKME M YCTOMYMBBIE TEMIIBI KO-
HOMMYECKOTO Pa3BUTHUSI, YMEHBIIUT yIpo3y IOOATBHOI
9KOJIOTUYECKOM KaTacTpodbl, HEOOpaTUMBIX W3MEHEHUI
KauMara.

Tonaukom i pa3BepThIBAHUSI UCCAEAOBAHUN B 00JacTU
BOJOPOJHOI BHEPreTUKM CTajl MUPOBON BIHEPreTHUYECKUid
Kpusuc Havayna 70-x rogoB. OqHAKO OCHOBOI 3HEpPreTUyec-
KO MOJUTMKU Pa3BUTHIX CTPaH AOJTOCPOYHBIE BOIOPOJ-
HBIe TIporpaMMBbl ctanu Juib ¢ 2003 roga, mociie BCTpeuu
Ha BbIcIIeM ypoBHe B MoxannecOypre (2002 rom), LeHT-
paJIbHOE€ MECTO Ha KOTOPOM 3aHSIIM dHEePreTUYecKue mpoo-
JIEMBI, a TaKXe BCJIEACTBHE CKaYKOOOpPa3HOI'0 pOCTa MUPO-
BBIX IIEH Ha TOIUIMBO M BCTyIUIeHUsS B cmiy Kuorckoro
IIPOTOKOJIA.

Ha nymu Kk BogopogHoii 3nep2emuxe

HccnemoBanusa B 00acTy BOXOPOOHONM 3HepreTuku Poc-
CUU pPa3BMBAJIUCh Ha MUPOBOM ypoBHe 90-X romoB, Koraa
B XOJ¢ HerbepaabHbIX PHIHOUYHBIX pe)OpM rocyaapcTBEeHHas
noafaepxkKa 3TUX MEPCIeKTUBHBIX MCCIeA0BaHWI Oblla Mpak-
TAYECKU TIpekpaiieHa. Jiumb ¢ koHna 2003 roma, mocsie moji-
MUCaHUsl CoIallleHusT Mexny Poccuiickoil akameMueil Hayk
M TOpPHO-MeTaJulypruyeckor kKommaHuel «Hopuabckuit
HUKeIb» U yIBepxkneHus KoMruiekcHoi mporpaMMbl TTIOMCKO-
BBIX, HAay4YHO-HCCJEAOBATEJbCKUX M OIIBITHO-KOHCTPYKTOP-
CKHX pabOT MO BOAOPOIHOI SHEPIeTHMKE M TOIUIMBHBIM 3JIe-
MEHTaM, 3TU MCCJIeIOBaHUs ObUIM BO30OHOBIICHHI U BEOYTCS
mpokuM dpoHToM. OIHAKO TroCymapCTBEHHAs ITOMICPIKKA
HCCIICAOBAaHNI M MHHOBAIIMI B 00JIACTH BOIOPOIHOM SHEpPre-
TUKU MPAKTUYECKHA OTCYTCTBYET, HApACTAET TEXHOJIOTUUECKOE
OTCTaBaHUE OT aBaHTapAHbIX CTPaH B 3TOM 00JaCTH.

Yto0Obl MpeonosieTb 3TO OTCTaBaHUE U IOBBICUThb POJIb
roCcyJaapcTBa B OCYILECTBJIEHUU COBPEMEHHOTO HayYHO-TEX-
HOJIOTMYECKOro mepeBopoTa, MHCTUTYT 3KOHOMMUYECKUX
ctpateruit, MexnyHapoaHbeiii MHCTUTYT II. CopokmHa —
H. KonapatbeBa, Kadeapa Teopur U MPakKTUKUA TOCYIApCT-
BEHHOTO peryJupoBaHUSl PbIHOYHOM 3KOHOMUKU Poccuii-
CKOM akageMMU rocygapCTBeHHOM ciayxObl npu Ilpe3uaeH-
te Poccuiickoit Demepanmm m acconmanus «IIporHO36I
¥ LIUKJIE» MOATOTOBMJIA HAYYHBIN TOKJIAI M IIPEIIOKCHUS
no (popMHUPOBAHMIO HALlMOHAJIbHOW HAayYHO-WHHOBALIMOH-
HoU mporpamMmbl «BomopoaHash sHepreTMka» Ha IepUO[
no 2050 rona.

IIpu 3TOM aBTOpPHI ONMMpaINCh HA TEOPUIO U METOMI0JIO-
TUI0 MTHHOBALIMOHHOTO Pa3BUTHSI, U3JIOXKEHHYIO B MOHOTpa-
¢uu b. H. Kyssika n 10. B. fxoBua «Poccusa-2050: crpate-
TMsl MHHOBALIMOHHOTO TNpopbiBa» (MockBa: DKOHOMMKA,
2004), Ha OIBLIT pa3pabOTKU TOJTOCPOYHBIX IIPOTrpaMM B 00-
JlJacTU BOAOPOJHOI 3HepreTuku B EBporeiickoM colo3e,
CIIA, fmoHun n Opyrux cTpaHax, a TakKXke Ha COBETCKUIA
onbIT peanm3aumu 1waHa ['OBJIPO, pakeTHO-SIIEepHBIX
1 KOCMHYECKHX IIPOTPaMM.



[IpyHOUIIMATPHO HOBEIM B JOKJIAAe W IIPEIIOXECHUSIX
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flepexoq K BogopogHOMY MonNnUBY —
Cepguesuna 2nobanbHoii anep2emu4ecKoil
pesontouuu XXI Bexa

1.1. NipegnocuinKu 3nep2emuyecKoii pesonouyuu

IlepBas monmoBuHa XXI Beka — BpeMs IJ100aJIbHOTO Ha-
YYHO-TEXHOJOTMIECKOTO IIepeBOpOTa, OOYCIOBICHHOTIO IIe-
pPeXoIOM OT HWHAYCTPUAJIBbHOIO K IIOCTHHIYCTPHUAIbHOMY
TEXHOJIOTUYECKOMY CIIOCOOY ITPOM3BOICTBA, CTAHOBIICHHEM
U PpacIpoCTpaHEHHEM IIECTOTO TEXHOJIOTMYECKOro yKJIana,
KOTOpOW OYAET ONpeAensiTh KOHKYPEHTOCTIOCOOHOCTh TOBA-
pOB Y YCJIYr Ha MUPOBBIX pbiHKax B 20—50-¢ roanl, Aajib-
HEWIIMM pa3BUTHUEM MPOILIECCOB Tiobanu3auuu. B To ke
BpeMsl 3TO TI€pUOA PE3KOro OOOCTPEeHUS MNPOTUBOPEUYUIt
MEXIy aBaHTapAHBIMU U OTCTAIOIIMMM CTpaHAMM M IIUBU-
JIN3ALUSIMMU, YTO TTOAPHIBAET OCHOBHI IJI00AJbHOIO YCTOWUM -
BOTO pa3BUTUsI, BpeMsl BbicOUaiilliell BOJHBI 3IMOXaIbHBIX
1 0a3MCHBIX MHHOBALIMIA, B pe3y/IbTaTe OCYIIECTBICHUS KO-
TOPBIX OJHU CTPaHBI BEIPBYTCS BIIEpE, 3aKPEIIST JUINUPYIO-
1Iee IOJIOXKEHHE B TJ00aJbHOM WHHOBAIIMOHHO-TEXHO-
JIOTUYECKOM IIPOCTPAHCTBE, a Apyrue OyAyT OTOpOILIEHBI
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Ha mnepudeprurd MHUPOBOTO HAyYHO-TEXHMYECKOTO IIPO-
rpecca.

B stux ycnosusix Poccum, xoropass B 50—80-e roaml
XX Beka pacrosaraja MOIIHBIM HayIHO-TEXHHYECKHUM
MOTEHIIMAJIOM U OBIJIa OTHUM M3 JINIEPOB B OCBOCHUM YET-
BEPTOTrO TEXHOJOIMYECKOTo YKiaga, HO B 90-e roasl B pe-
3yJIbTaTe HeJIMOepaabHBIX PIHOUYHBIX pedopM ObLIa OTOPO-
llIeHa Ha3zajJ M OKas3ajlaCh B COCTOSHUM TEXHOJOTMYeCKOM
JIerpafgaliiy, IPeACTOUT CleJaThb BHIOOP Ha IOJTOCPOYHYIO
MEPCIEKTUBY. DTO BBHIOOP MEXIy OBYMS CTpaTeTHsIMU:
WHEePINOHHO-PHIHOYHOM, yIOBalOIIell Ha PHIHOYHYIO CTH-
XUIO TIPH CIa00M peTyanpyIoIIel pojiu TocyaapcTBa, 9YTo 3a-
KPEIUT TeXHOJOIrMYeCcKOoe OTCTaBaHWe CTPaHbI, U CTpaTeTH-
eii WHHOBAaIlMOHHOIO IIPOPEIBA, OPMEHTUPOBAaHHOI Ha
pacIpocTpaHeHNe MSTOTO W IMMOHEPHOE OCBOCHUE OTIEIIhb-
HBIX HalpaBJIEHHWI IIIECTOrO YKJIaaa, YTO JACT BO3MOXKHOCTD
MOBBICUTh KOHKYPEHTOCITOCOOHOCTh IPOAYKIIUM U obecIie-
YUTh BBICOKHE TEMIIbI 3KOHOMMYECKOI0 pOCTa, YKPENUTh
no3uluu Poccuu B re09KOHOMUYECKOM IIPOCTPaHCTRE.

Benyiiyto poib B HaydHO-TEXHOJIOTMIECKOM MIEPEBOPOTE
nepBoii monoBuHbl XXI Beka chirpaeT riodanbHass SHeEpre-
TUYECKasl PEBOJIIOLIMS — IIepexod OT IIpeoOjagaHUusl UCTO-
IIAIOMIETOCS, 3aTrPSI3HSIONIET0 OKPYXKAIOIIYI0 Cpeay MCKO-
IIaeMOTO TOIUIMBA K BO300HOBIISIEMBIM, 3KOJOTMYECKHU
YMCTHIM UCTOYHUKAM SHEPTIHUMN.

KirroueBoe MecTo B TII00ANIbHOM 3HEPreTUYECKON peBO-
JIIOLIMK 3aliMeT BOJOPOJHAs 3HEPreTUKa — IIPOU3BOICTBO
BOJIOPOJa U €TO UCITOJIb30BaHNWE Ha OCHOBE TOIIMBHEBIX 3JI€-
MEHTOB B IPOMBIIIJICHHOCTH, SHEPreTUKE, Ha TPAHCIOPTE,
B KWJIMIIIHO-KOMMYHAJIbHOM XO3SIMCTBE M IPYrux cdepax
3KOHOMMUKHM.

Takoro poma ImepcrieKTUBa ONpeAeasieTcss HECKOJbKUMU
BaXXHEUIIMMU (paKTOPaMU.

Jdemorpapmyeckum ¢pakTopoM — OBICTPBIM POCTOM
NOTPEOHOCTH B SHEPIUM M3-3a YBEJAMYECHUS YHUCICHHOCTH



HaceJICHUS U pOCTa CPeIHEAYIIEBOTO SHEProIOTPEOIeHNUS,
0COOEHHO B CTpaHax € HU3KUM YPOBHEM [OXOJOB.
I[lo cpemHemy BapuaHTy JeMoTpacdU4YecKoro IpOrHosa
OOH, Hnacenenue mupa B 2050 rogy coctaBut 8919 mMiaH
JyenoBeK — Ha 47% Goabine, yeM B 2000-M; Tpu 3TOM B Me-
Hee pPa3BUTBIX perMoHaxX HaceJieHUWe BbIpacTeT Ha 58%,
B TOM 4YHCJIe B HAaUMeHee pa3BUThIX — Ha 160%. I1pu cpen-
HEM II0 MUDPY CpEeIHEIYIIEeBOM SHEProloTpedIeHUNn
B 2001 rogy 1686 Kr HedTIHOro 3KBMBajJcHTa B CTpaHax
C BBICOKMMHM [IOXOZaMU DOTOT TIIOKa3aTelb COCTaBJIsSIET
5423 KT, B cTpaHaxX ¢ HU3KMUMHU goxomaMu (Tae MpPOKUBaeT
6osee 40% nacenenusa 3emnn) — 518 Kr, TO eCTh BaecATe-
po MeHbmre. IIporHo3upyercss, YTO B IIEPCIEKTUBE
norpedJieHWe 3HEPrMU B CTpaHaX ¢ HU3KMMM JOXOIaMU
OymeT pacTh OMepeXawlUMUA TeMIIaMU, YTO YCUJIUT
Harpy3Ky Ha 9HepTroceKTop.

IIpupoaHo-3KogOrnUecKuMU GakTopaMH — pecypchl
HMCKOITAa€MOT0 TOIJIMBA, KOTOpPHIE HBIHE YIOBJIECTBOPSIOT
1o 85% MupoBOIi MOTPEOHOCTH B BHEpPropecypcax, He BO-
300HOBJISIIOTCS, OOTaThle M JOCTYIHBIE MECTOPOXKIECHMS ObI-
CTpo ucyepnniBaloTcs. K ToMy Xe pacTyuiue BhIOpOCHI Iap-
HUKOBBIX Tra3oB B arMocdepy OKa3bIBalOT HeoOpaTUMoOe
BO3IECTBME Ha KJIMMAT IUIaHETHl. I71aBHOe HampaBieHHE
[JI00AIbHOM SHEePTreTUIECKOM CTpaTeTuy Ha JOJTOCPOTHYIO
IEPCIIEKTUBY BHIPHCOBBIBAETCSI JOBOJIBHO OTYETIMBO: BCE
Oosiee mMIMpoOKasi 3aMeHa MCKOTAeMOro TOTUIMBA aJlbTepHa-
TUBHBIMY, BO30OHOBJISIEMBIMU, BKOJOTMYECKU OE30IMacCHbI-
MM UCTOYHUKAMU SHEPTUU, K KOTOPHIM MPUHAIJICKUAT U BO-
JIOpOIHAas DHEPTUS, OTXOAOM MCIOJb30BaHUS KOTOPOK
SBJsIeTCS OOBIKHOBeHHasl Bojma. K atomy OymeT moaTaiku-
BaTh 1 peanusanus Knorckoro nmporoxoJa.

CKopeniiero ocyuecTBIeHUSI 3TOW TJIOOAJbHOM cTpa-
TEeruu TpeOylOoT 3KOHOMHUYecKue pakTopsl. JloObiua 1 nepe-
paboTKa MCKOIIaeMOro TOILIMBA O0OXOAUTCS BCE JOPOXKE, HA
colepXaHHUE 3HEPTOCEKTOpa 3aTpadyrBaeTCs pacTyIlast I0-
st Tpyaa 1 uHBectunuii. B 1970 romy cpenHsist MmupoBas
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1eHa 6appesist HeTu coctasisiaa 2,11 noanapa. B 1980 ro-
Iy oHa momaHsaack g0 35,48 monnapa. M xota xk 1997 rogy
OHa onycTtuaach o 11—12 gonnapoB, 0JHAKO B JaJbHE-
meM Bo3oOsagajna TEeHOSHIUS yIOpOXaHUS HedTH,
u B 2004 roay oHa nmpobusa notoaok B 50 momnapos. Oue-
BUIHO, YTO BO3BpaT K IpPEeXHUM HU3KKMM IleHaM BecCbMa
MaJIOBEPOSITEH.

OCBOEHHIO BOJIOPOMHON dHEPIeTUKU OJIaTONPUSTCTBYIOT
HAay4YHO-TexHHYeckue pakroppl. B mnociienHuili YeTBEepTH
XX Beka IMOSIBUJIMCH U300pETEHUSI U TEXHOJOTUU, KOTOPhIE
MO3BOJISIIOT MOJIyYaTh B HEOOXOMMMBIX MacIITabaX BOIOPOI-
HOE TOILIMBO U MCIIOJB30BaTh TOILUIMBHEIC 3JIEMEHTHI. XOTS
IMOKa BOAOPOIHAS SHEPIHUs 00XOAUTCS JOPOXKE TPaTUIIMOH-
HBIX UCTOYHUKOB. HO IpOrHO3bI ITOKA3BIBAIOT, YTO B IIEpP-
CIICKTUBE OHA OyJeT CTPEeMUTENIbHO [ellleBeTh Ha (OHE
yAOpOXKaHUsI MCKOMaeMoro ToruiMBa. BogopoaHasi sHepre-
THKa SIBJISeTCS 0a3MCHBIM HalpaBJIEHHMEM IIIECTOrO TEXHO-
JIOTUYECKOTo yKJjaga, BpeMs IIpeobjlalaHusi KOTOPOIo
B aBaHTapJHBIX CTpaHaX U HA MUPOBOM pbIHKe — 20—50-¢ ro-
bl XX Beka.

He crTouT cOpachiBaTh CO CYETOB U Te€ONOJUTHIYECKHE
tdakropel. [lomaBinsiomass Jacth 3amacoB HedTU U rasa
MPUHAMICKUT TPeM LIMBUIM3AIMNAIM — MYCYJIbMaHCKOM,
eBpa3UICKON M JaTUHOaMepHnKaHcKoi. OT yCTOMUYMBOCTH
IIOCTAaBOK M3 HUX 3aBUCUT 3KOHOMMKA WMHBIX IIMBUJIN3a-
M, B TOM YHMCJIE PAa3BUTBIX, 4 TAKXKE KATAWCKOW WU MH-
guiickoil. MCTOYHUKY UM MYyTU MOCTaBOK DHEPTOpecypcoB
MOABEPralOTCS aTakaM MEXIYHapOIHBIX TEPPOPUCTOB.
B ciiyyae ocBoeHUS1 BOZOPOAHONM SHEPTUM PE3KO OCIA0OHET
3aBUCUMOCTb Pa3BUTHIX CTPaH OT UMIIOPTa He(hTU U rasa
(B 2001 romy moyss uMIopTa BO BHYTPEHHEM MOTpeOJIeHUN
SHEPIUHU 110 CTpaHaM C BBICOKMM JOXOI0M cocTaBuia 26%,
a B 30He €Bpo — 63%, B 4MCIIO JTUIEPOB MUPOBOTO DHEP-
roCeKTopa BBIAAYT BBICOKOTEXHOJOTMYHBIE CTpPaHBI,
OCYIIECTBUBIINE KPYIMHOMACIITaOHBIE BOIOPOIHBIE IIPO-
TPaMMHI.



Bce aTu pakTOpEl, BMecTe B3STHIe, OOYCIOBWIN TCHICH-
IIMI0 BBIABVKCHUS IIPOTpaMM BOJOPOOHON B3HEPreTUKHU
B LIEHTp 3HepreTuueckoi crpareruu XXI Beka.

ITpearocbuIKM JIsI OCBOSHUS BOOOPOIHOM SHEPIUU ObI-
JIV 3aJI0KEHBI B MocaeaHel yeTBepT XX Beka. B 1974 romy
B pa3rap MHpPOBOIO SHEPreTUYECKOro Kpu3uca Obliia co3ma-
Ha MexnyHapoaHasl accolldalius 10 BOIOPOMHOM 3Hepre-
THUKE CcO IITab-KBapTUpoi B MHCTUTYTE YMCTON 3HEPTUU
(CIIA), xotopas m3gaeT MeXIYHApPOMHBINA XKypHal W pa3
B JIBa TOJa OpraHM3yeT BCEeMHUPHBIE KOH(EpPEeHIIMHU 110 BO-
IOPOOHOI 3HepreTuke. 15-sg KOHGpEpeHIIUsI COCTOSIach
¢ 27 wionsa no 2 uionsg 2004 roga B Mokorame (Anonwst).
B Heli ygacTBOBaJIO OKOJIO ABYX THICSY YYEHBIX, OM3HECMe-
HOB, YUHOBHUKOB U3 52 CTpaH; COCTOSIach Mpe3eHTaLus
HOBEHIIMX TOIUIMBHBIX 3JIEMEHTOB, BOMOPOIHBLIX aBTOMOOHU -
JIeit 1 aBTOOYCOB, MOOMJIBHEIX BOJOPOA03aIlIpaBOYHBIX CTaH-
LU,

CoBerckue ydyeHble ¢ cepeuHbl 60-X TOg0B MPUHUMAIIN
aKTUBHOE y4acTHe B UCCIIENOBaHUIX B 00J1aCTU BOIOPOIHOM
SHEpPruy; OHM BOIILIM B cocTaB MexXIyHapoaHOI accoliua-
LIMM TI0 BOAOPOMHOM 3HEpPreTUKe. DTU HCCIAEHOBAHUS Be-
nuch Ha 6a3ze MHcTuTyTa simepHoit aHepruu uM. M. B. Kyp-
yaToBa, Cubupckoro otnenenus AH CCCP. B 1973 rony
B JIOHEIIKOM ITOIUTEXHUIECKOM MHCTUTYTE OBLIa cO3IaHa
npobJieMHast JjabopaTopusi BOJOPOJAHBIX TEXHOJOTUIA;
¢ 1979 roma Ha ee 6a3e MPOBOAUINCH BCECOIO3HBIE LIKOJbI
IO BOAOPOAHOU aHepreTuke. OmHako B 90-e romsl uccieno-
BaHUS 1 pa3pabOTKU ObLIM CBEPHYTHI, HapacTajlo OTCTaBa-
HYE OT MUPOBOTO YPOBHS B 3TOM BakKHEMIIIeM HaIlpaBJIeHUN
SHEPreTMYECKOro OyayIero.

Jluiis B mocnegHue Toabl BHUMaHMWE K 3TOM MpobiaeMe
BHOBb ycuiauinoch. B mekabpe 2003 roma mo COBMECTHOMY
noctaHoBneHuio Ilpesnmnyma PAH u 'MK «Hopunsckuit
HUKeJIb» yTBepxkaeHa KoMIulekcHas IporpaMma Hay4dHO-
HUCCIEA0BATEILCKUX M ONBITHO-KOHCTPYKTOPCKUX padoT
10 BOIOPOIHOM 3HEPreTUKE M TOIUIMBHBIM 3JIEMEHTaM; CO-
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3aH COBET IO MpOrpaMMe, Ha pealn3alliio KOTOpOil HaMe-
yeHO BblIeaUTh 40 MJIH J0J1apoB. 3aK/IIOUEHbI JOTOBOPLI
C pSOOM aKaAeMWYeCKMX M OTPACICBBIX MHCTUTYTOB. XOI
BBIITOJTHEHUSI TPOTpaMMbl OOCYXIEH Ha MEXIyHapOIHOM
dopyme «DHeprust Gymymero» (MockBa, 16—17 despans
2004 rona).

K mnccnepoBaHusIM M ONBITHO-KOHCTPYKTOPCKUM pabo-
TaM B 00JacTU BOAOPOMHON SHEPreTUKU U TOILUIMBHBIX
3JIEMEHTOB ITOIKJIIOYMINCH COTHM KOMIIAaHMM 0ojiee ueM
B 40 cTpaHax Mupa, B TOM 4YHMCje KpylHehme HeTIHbIS
1 aBTOMOOWJIbHBIE KoMmMmaHuUHM. McciiemyioTrcss pa3iudHbIe
cocoOBl MPOM3BOACTBAa Bomopoma, B ToM umciae ADC
u I'DC, 4To MO3BOJUT 00ECIIEUNTh O0Jee PAaBHOMEPHYIO X
CYTOUYHYIO U CEe30HHYI0 3arpy3ky. PazpabaTeiBaioTcs mpuH-
LUTNHAAIBHO HOBBIE MaTepualibl (B TOM YMCJE C MCIIOJIb30-
BaHUEM HAHOTEXHOJOTWi) mjisl 0e30MacHOTr0 XpaHEHWUS
M TPAHCIIOPTUPOBKM BOJOPOAA U TOIJIMBHBIX 3JEMEHTOB
B pa3JIMYHBIX chepax MoTpedJeHNsI — B aBTOHOMHBIX 9HEP-
royCcTaHOBKaX, B TPAHCIIOPTHBIX CPEACTBaX, >XUJIMIIHO-
KOMMYHaJIbHOM XO3SMCTBE, B pa3HbIX IIPOMBIILICHHbBIX
IIPOM3BOACTBaX, B OBITOBOM paIMO3JIEKTPOHUKE MU T. 1.
WUspgenust ¢ TOIUIMBHBIMUA 3JIEMEHTAMHU YXe IIOSIBHIMCH
Ha pBIHKE, XOTS II0Ka OHU JOPOTH.

K pasButhio BOZOPOMHON SHEPIeTUKM IOXKIIOYEHEI
IIPaBUTEIBCTBA Psia CTPaH M MEXTOCyIapCTBEHHEIE 0O0b-
eauHeHUs ¢ (GOpMHUPOBAaHMEM HAIIMOHAJIBHBIX M MEXIY-
HapOOHBIX BOTOPOIHEIX IIporpaMM. Takas IIporpaMma
ype3BhIYaifHO HeoOXxonmuMa U B Poccun, 4To TMKTyeTCs He-
CKOJIBKMMMU (paKTOpaMu.

Bo-nepBbIX, HBIHE 3KCILUIyaTUpyeMble OoraTble MECTO-
poxXxneHus HeTU U TIPUPOIHOIO ra3a OBICTPO MCUEPIIbIBA-
IOTCSI ¥ MaJjio BOCIIOJIHSIIOTCSI IIPUPOCTOM M3BJIEKAEMbIX pa3-
BEIaHHBIX 3amacoB. TOIUIMBO 3aHMMAaeT 56% B CTPYKType
poccuiickoro skcropra (rmpu 7% cpeaHeMUPOBBIX) U CITy-
KUT OCHOBHBIM MCTOYHMKOM JIOXOIOB Olomkera. OmHaKO
HCYEepIIaHue 3aIllacoB, POCT BHYTPEHHMX U3IACPKEK M IIeH,



yBeJIMYCHUE IMOTPeOHOCTEe pacTylleii S5KOHOMHMKU CTPaHbI
B BJHepropecypcax, OTpaHMYCHHOCTh WHBECTUIIUI B 3Ty
cdepy ITOCTaBIT CTPaHY B IEPCIEKTUBE Mepel SHEpreTuiec-
KM ¥ 3KOHOMHYECKMM KpHU3UCOM. 3aMeHa MCKOIIaeMOTO
TOIUTMBA BOAOPOAOM ITO3BOJIUT IPEOOTBPATUTH 3TOT KpH-
31C, YMEHBIIUTh OMACHYIO 3aBUCUMOCTh 3KOHOMUKM OT KO-
JieOaHUI KOHBIOHKTYPbhl MUPOBOI'O TOIUIMBHOTO PhIHKA.

Bo-BTOpBIX, M3HOC OCHOBHBLIX (DOHIOB Ha TPaHCIOPTE
(nx cromMocTh Ha Havyaso 2003 roma — 7592 miupn pyOieit)
coctaBui 58%, B TOM 4ucjie TPAHCHOPTHEIX cpeacTB — 70%.
[IpeacrosT orpoMHbBIE MTHBECTULIMY B MOJACPHU3AIINIO Y UH-
HOBaIlMOHHOE OOHOBJIEHHE TPaHCIOPTa, 4TO IieJiecoodpas-
HO OCYIICCTBIISITh Ha IPUHUMUITNAIFHO HOBOI 3HEpPreTudec-
KOIi OCHOBE.

B-TpeTbux, B KpUTMYECKOM COCTOSTHMM HAXOIUTCS XKU-
JIMITHO-KOMMYHAJIbHOE XO3SIIICTBO, CTOMMOCTb OCHOBHBIX
(oHmoB KoToporo — 6,2 TpiH pydJieii. PecypcoB i peKOH-
CTPYKIMU 3TOr0 XO3SHCTBAa Ha IPEXHEH TeXHOJOrnyecKoi
ocHoBe HeT. [lepexon K BOOJOPOTHOMN 3HEPreTUKE MO3BOJIUT
OCYIIECTBISITh PEKOHCTPYKIIMIO Ha 0a3e aBTOHOMHBIX 9HEp-
TOMCTOYHUKOB, MHOTOKPAaTHO COKPAaTUThb ITOTEPH SHEPTrUu
1 TPaHCIOPTHBIE 3aTPAThI.

B-geTBepThIX, HalMOHANBbHAS IIporpamma «BomopomHas
SHEpPreTHKa» CTaHeT JOKOMOTHMBOM WMHHOBAIIMOHHOTO 00-
HOBJICHUSI SKOHOMUKM Poccuu, mepexoma K MHHOBAIIMOH-
HOMY IYTH Pa3BUTHsI, BO3POXICHUS HAyYHO-TEXHUIECKOTO
MOoTeHLIMaNa, MOCKOJbKY MoTpedyeT pa3paboTKM U MPOu3-
BOJICTBA TPWHLMIIMAJIIBHO HOBBIX MaTepuajoB, MalluH
1 000pYyA0BaHUS, CPEICTB TPAHCIIOPTA, CTAHET aKceJeparo-
POM YCKOPEHHUS TEMITIOB 3KOHOMMYECKOTO POCTa.

B-naTeix, peanu3sanus mporpaMMbl Ha 0a3e MMEIOIIErocs
Hay4YHO-TeXHUUYECKOIO MOTeHIIMajaa mnpeaocTaBuT Poccum
YHMKAJbHBIN IIAHC CTaTh OAHUM M3 JIMAEPOB 3HEPreTUYEC-
Ko#i peBomouuu XXI Beka, MO3BOJUT O0bEAUHUTDH YCUIMUS
crpan CHI, npyrux 3auHTepecoBaHHBIX CTpPaH B OCYIIIECTB-
JICHNM WHHOBALIMOHHOTO IIPOpBIBa B BaxHeHIIeill cdepe
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SKOHOMUKH, B (POPMUPOBAHUU IHEPreTUIECKOI 0a3bl IJIO-
0aJIbHOTO YCTOMYMBOTO Pa3BUTHSI.

B-1mrecteix, HeoOXOOMMOCTBL IIepexoia K BOIOPOMTHOM
sHepreTnke B Poccum IUKTyeTcsi BHEIIHUMHM YCIOBUSIMU
pa3Butusg Poccun, KoTopbie CYyIIeCTBEHHO U3MEHSTCS B pe-
synbTate BeryiuieHus: Poccuu B BTO u peanuzauun Kuot-
ckoro mpotokoia. Pe3ko Bo3pacTyT TpeGoBaHUS K KOHKY-
PEHTOCHOCOOHOCTU POCCUMCKOW BKOHOMHUKM TOBapOB
M YCJIYT Ha BHEIIHEM M BHYTPEHHEM pPBIHKAX (a KOHKYpEH-
TOCIIOCOOHOCTh MOXET OBITh TOCTUTHYyTa JIMIIh HA OCHOBE
peam3aliui  CTpaTeTMd WHHOBAIIMOHHOIO IIPOPHIBA),
3HAYUTEJIBPHOTO CHWXEHUSI 3HEProeMKOCTU IIPOLYKIINHU
M COKpallleHHUsI BBIOPOCOB MAapHUKOBEIX T'a30B B OKpPYXalo-
myio cpeny. JdanHele BcemMupHoro 0aHka, NpuBeIeHHBIC
6 maba. 1, CBUIOETENbCTBYIOT O KPUTMUYECKOW CHUTYallUH,
CKJIaJBIBAIOIICICSI B POCCUIICKOM 3HEPrOCEKTOpE.

B roaml Kpu3uca Mpou3BOICTBO U MOTPEOICHUE SHEPTUU
1 BrIOpochl CO, COKpAaTUIUCh, HO 9HEPIrOEMKOCTh HallMO-
HaJIbHOTO J0XOJa BhIpOCia Ha 7, a 3KCIIOPT 3HEPropecypcoB
BhIpoC ¢ 44 10 57 K BHyTpeHHeMy noTpebyieHn0. B nepBrie
roJbl OXMBJICHHUSI 9KOHOMUKU IIPOU3BOACTBO 1 BHYTPEHHEE
MOTpeOIeHNe Hadajlld YBEeJIMUMBATHCS, SKCIIOPT MPOIOJIKAI
HapacTaTb, YPOBEHb HEePTrodddOEKTUBHOCTH CTAOMIN3NPO-
Baics, a BoiOpochl CO, Ha mylly HaceleHUs U €AUHULY
BBII cranu yBenuuuBaThCs.

Cnenyet y4uTBIBaTh, YTO ITOJIOXKeHHE Poccuu B MHpO-
BOM B3HEpProceKTope M OajaHce 3arpsA3HeHUs aTMOCdephl
HeJIb3s1 MpU3HATh OJaronpusiTHbIM. 3aHumas 4,3 B MUPO-
BOM 3HepromorpebseHun, Poccus umeer Bcero 38 ot cpen-
HEMUPOBOIO YPOBHS 3HEProad@eKTUBHOCTU, BBIOPOCHI
CO, Ha myury HaceleHusi B 2,6 pasa NMpeBOCXOIAT Cpel-
HeMUpoBEIe U B 2,5 paza — Ha enunuiy BBII. U 3To Henb-
39 OOBSCHUTH TOJbKO XYIIIMMHU IPUPOTHO-KIMMaTHYE-
CKUM YCJIOBUSIMMU.

Ecniu oTM HeratuBHBIE TEHASCHLIMM Ha IIEPCIECKTUBY
coxpaHsaTcs, To Poccust OymeT HecTHM KpyIHBIE IOTEpPHU
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Tabnumua 1
AvHamuka aHepronoTpe6neHus n amuccum CO, B Poccun

2001 B %k
1990 | 1999

MpousBoacTBO 3HEprun

MJIH T H. 9. 1118,7 | 950,6 | 996,2 | 89 | 105

% K MUpy 12,8 9,8 9,8 77 | 100

Kommepueckoe notpeGneHve

QHEepPrun,MJiH T H. 3. 774,8 | 603,0 | 621,3 | 80 | 103

Ha AOyLly HaceneHus, T H. 3. 5,21 6,26 | 4,29 82 | 69

YucTbih akcnopT, %

K noTpebneHnio aHeprum 44 57 60 136 | 105

Jonsi Tonnvea B CTPyKTYpe

akcnopTa 2000 | 2002 ... | 2002
51 56 k 2000

110
B % K MMPOBOMY NoOKa3aTesio 638 800 .. | 125

BBIN Ha eauHNLY NCNONb30-
BaHUSA 3Hepruu, O0J1.

MMAC 1995 r. Ha 1 kr H. 2. 1,5 1,9 1,6 107 | 84
% K Mnpy 43 43 38 88 | 88
BbiGpockl CO,, MAH T 1990 | 2000 2000
1984 1435 | 1435 k 1998
100
% K MUpy 9,3 6,3 6,2 68 98
Ha OyLly HaceneHus, T 13,3 9,8 9,9 74 | 101
% K MUpy 32,4 251 261 77 | 104
Ha eguHnuy BBIM, kr 1 4.
BBIM no MrcC 1,7 1,4 1,5 88 | 107
% K Mmnpy 243 233 250 96 | 107

13-3a HU3KOM KOHKYPEHTOCIIOCOOHOCTH ITPOIYKIIUM B yC-
noBugx BctymieHuss B BTO u yepe3 5—7 jeT okaxercs
B HeOJarompusITHbIX YCJAOBHUSIX MEXaHM3Ma peaju3aluu
Kuotckoro nmporokona. [ToaToMy HE0OXOIMMBI HEOTIOX-
HbI€ MEPBI 110 AaKTUBHOMN IOCYIapCTBEHHOM MOIIEPKKE OC-
BOCHHS 0a3MCHBIX MHHOBAIIMI, HAIlpaBJACHHBIX Ha 3HAYM-
TeJibHOE cHUXeHue 3Heproemkoctu BBII u cokpaiieHue
BHIOPOCOB IMApHUKOBHIX ra3oB. KirroueBoe MecTo cpenu
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3THUX MEPCHNEeKTUBHBLIX MEP 3aHMMAaeT Mepexo] K BOAOPOI-
HOM BHEpPreTuKe.

OaHako 1 JOCTUXKEHMS ycrnexa IporpaMmMa He J0JKHa
CTPOUTHCS MO 00pa3y U MOAO0OUI0 HbIHEINHUX (heaepalbHbIX
LIeJIeBBIX MPOrpaMM, cjiabo obecrneuyeHHbIX pecypcaMu U He
MPUHOCSIIINX, KaK MpaBujiIo, o0elaHHoro pesyaprata. I[lpu
ee (opMUpPOBAHUM U peau3allMu CJIeAyeT MCII0Jb30BaTh
coBeTckuili ombIT TuiaHa ['OBJIPO, mporpamMm co3gaHus
PAKETHO-SAEPHOIO IIUTA, OCBOCHMSI KOCMHUYECKOIO ITPOCT-
paHCTBa, OMBIT MEXAYHAPOAHBIX MporpamM «Cor3 — Anon-
JIOH», CO3JaHNs U obecrieueHns GyHKIIMOHNPOBaHUS MexX-
OYHApOOHOM  KOCMHWYECKOM  CTAaHLMM, €BPOMNEMCKON
BOJOPOJHOMN IPOTpPaMMBI.

s npeonoyieHus1 oTcTaBaHus Poccuu B 0CBOEHUU AOCTH-
KEHUI rnodalbHOU 3HepreTnyeckoil peBoounn XXI Beka
npeacTaBisieTcsl HeoOXOAMMBIM pa3padoTaTb U YTBEPIAUTH
Ha BBICILIEM YPOBHE HAINMOHAJBHYI0O HAYYHO-TEXHHYECKYIO
d HMHHOBALMOHHYIO mporpamMMmy <«BomopomHasi 3HepreTHKa»
Ha nepcrekTuBy g0 50 er.

1.2. Hanpasnenus (opMupoBanus u passumus
BOGOpOgHOIl aHEp2EmuKy

ITo oueHke MupoBoro sHepreTrdeckoro coera (MHUPOC),
ONnyOJMKOBaHHOW B mokiaage «MwupoBas aHepreTuka oymy-
1Iero: AEMCTBUTEIbHOCTb, peaibHbIN BbIOOP M IporpamMma
neticteuit» (ETW-1993), nedrb 1 ra3 nociue 2050 roga oyayt
HMCIOJb30BaTbCsl B OrpaHUUYEHHBIX MaciuTadbax. Ha cmeny
CYIIECTBYIOIIIE 3HEProcUcTeMe€ B  IIPOMBIIIIEHHOCTHU
M Ha TPAHCIIOPTE MPUIYT HOBbIE TEXHOJIOTMHU, XapaKTEPHBIM
MPU3HAKOM KOTODPBIX SIBJISIETCSI MCIIOJIb30BaHWE BO300OHOB-
JISIEMBIX PECYpCOB M OrpaHMYEHHE CYMMapHOIO BBIOpoca
MMAapHUKOBBIX Ta30B B aTMOC(]EPy 3eMJIH.

PeanpHBle BO3MOXKXHOCTA MCHOJIb30BAHUS TaKUX MCTOY-
HUKOB B UX COBpeMeHHOM (opMaTe orpaHM4YeHEl. BeTpoBas



SHEpreTHKa, UCIO0Jb30BaHUE MOPCKUX IMPUIMBOB U TeOTep-
MaJIbHBIX MCTOYHUKOB BCETHa OYAyT MMETh OTpaHMYCHHEIC
MacmTaobl. YTo Xe KacaeTcs ruapopecypcoB, To B Poccun
OCHOBHAsl MX 4YacTb yXe 3a/leiiCTBOBaHa, a CTPOUTEIbCTBO
HOBBIX TUAPO3JIEKTPOCTAHIINI MOXET CTAJIKUBATLCS C CEPh-
€3HBIMM 3KOJOTMYECKMMU IIPOoOIeMaMu.

Cy1iecTByeT TOYKa 3peHUSI O BBICOKOUM 3(h(GeKTUBHOCTHU
coqHeuyHoii sHepretuku. [lo MHeHuo akamemumka PAH
XK. U. Andeposa u uneHa-koppecrnongenra PAH H. C. JIu-
nopeHko, KIIJ[ moaynpoBOOAHUKOBBIX IpeoOpa3zoBaTesieid
B MEPCIEKTUBE MOXET OBITh MOAHAT 10 60% u maxe 60Jb-
mre. OmHAKO He SICHO, YAACTCS JIM JOOUTHCS PEHTA0eIbHOCTHU
HUX TIPOU3BOJACTBA MO CPABHEHUIO C IPYTMMU MCTOYHUKAMU
sHepruu. MaciuTtabHoe pa3BUTHE COJIHEYHOM B3HEPreTUKU
CTOJIKHETCS ¢ OOJIBITUMHU TPYTHOCTIMU. Bo-TepBhIX, IOJTY-
IIPOBOAHUKOBBIE (POTOIIPEOOpa30BATEN SIBISIOTCS HHU3KO-
BOJIETHBIMU MICTOYHMKAMM 3JIEKTpUUECTBA (BCETO HECKOJBKO
BOJIBT ITOCTOSTHHOTO TOKa). IToaToMy ISl UX TPaKTUIECKOTO
HCII0JIb30BaHUS IOTPeOyeTCs MacCOBOE MPOM3BOICTBO J10-
pOTOCTOSAIINX TIpeoOpa3oBareyieii SHEPTUU B IepeMEHHBIN
BJIEKTPUYECKUM TOK CO CTaHAApPTHBIMU MoOKa3aTeasMu. Bo-
BTOpHBIX, B Poccuu ypoBeHb COJIHEYHOI pagmaiiy HeBBICOK
A IOTPeOyeTCsl OTUYyXKIeHHEe OOJIBIINX yJ4aCTKOB TEPPUTO-
pHMU IJI1 pa3MEIIeHHUs COJTHEYHBIX OaTapeil 1 OpraHU3allns
X IIPOM3BOICTBA B OOJBINMX MaciiTabax. B-TpeTbux, Bo3-
HUKHET cepbe3Hasl MpodjieMa OYMCTKMU COJTHEUHBIX Oarapeit
OT IBUIN, TOXIS, CHera U T. . Bce 3To BMecTe B3ITOE IIPU-
BOJWT K BBIBOIY O HElEJeCOOOPa3HOCTH OCHOBHOI CTaBKHU
Ha pa3BHUTHE COJITHEYHOI DHEPTEeTUKMU.

M3BecTHBI U Apyrue UCTOYHUKU BO30OHOBJISIEMOI 3HEp-
TMM — HUCIIOJIb30BaHME OMOMACChl U KOHIIEHTPAaTOPOB COJI-
HEYHOro uanydeHus. OQHaKO MEepBbIA U3 3TUX UCTOUYHUKOB
HE MOXET MMETb 3HAaYMUTEJIbHOTO MaciuTaba, a IpakTuyec-
KOE€ HCIOJIb30BaHME BTOPOIO CACPXKUBAETCS OTCYTCTBHEM
9KOHOMUYECKOI KOHKYPEHTOCIIOCOOHOCTH II0 CPaBHEHUIO
C IPYITMMU BUAAMU SHEPTrOPECypPCOB.
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Cpenu HeCcTaHIAPTHBIX MCTOYHUKOB 3HEPIUU HA3BIBAIOT
TepMOSIJIEPHbIii CHHTE3, KOCMMYECKHE DJIEKTPOCTAHIIUU
U DHEPreTMKY KBAaHTOBOTO Bakyyma. B Hacrosiiee Bpewms
BelleTCsl MPOEKTUPOBAHUE MEXIYHAPOIHOTO 3KCIEPUMEH-
TaJlbHOTO TepMmosinepHoro peaktopa MTOP, Ha kKoTopom
PaCcCUUTHIBAIOT BIEPBbIE MOJYYUTh dHEPIruto cuHTe3a. OaHa-
KO BpSI JIM 3TU DKCIEPUMEHTHI TTpoiayT paHbiie 2015 roga:
JI0 CUX MOp BEAYTCS CIIOPHI, TOe CIAeAyeT pa3MeCTUTh ITOT
peakTop — Bo ®panunu, Anonun unu rae-to eiile. I[1oato-
MY TOBOPHUTbH O MPAKTHUYECKOM HCIIOJb30BAaHMM 3TOTO BHUIA
sHeprun paHee 2050 roma Bpsa I TPUXOTUATCS.

M3BeCcTHB MOPOEKTHl CTPOUTENIBCTBA HA OKOJIO3EMHBIX
opOUTaX KOCMUYECKHX JIEKTPOCTAHIMIA IS DHEProcHabXe-
HUs 3eMau. MoIIHOCTb TakKo# craHuu coctaBuT 5—10 I'BT,
a ee Macca Ha reocTallMOHAapHOW opOuUTe — TOpsaKa
50 000—100 000 T. YTOOBI BHIBECTH B KOCMOC TaKyl0 KOHCT-
PYKUMIO, TOTpedyeTcs ocyliecTBUTh nopsiaka 5000 mosaeTos
TPaHCIIOPTHOI paKeThI-HOCUTEJNSI Kjacca «DHEprus». DTo
HaHeceT HeAOIMMyCTUMBIN yiepO oKpyxKaloleil cpeae. B ka-
YeCcTBe MPUEeMJIEMOI aJbTepHAaTUBBI paCCMaTPUBAETCSI CTPO-
UTEIbCTBO TaKWUX CTAHLMKM M3 MaTepuaioB, JOCTaBIISIEMbIX
¢ noBepxHoCcTU JIyHbI. O4eBUIHO, TOBOPUTh O Peaan3alluiu
nogo6HBIX TpoeKToB A0 2050 roga HeT cMEBICIA.

Hemanplii mipakTUYeCKMIA MHTEPEC MOXET IIPEACTABISITH
WCTIOJIb30BaHNE 3HEPTHH KBAHTOBOrO Bakyyma. Ero npeumyiiie-
CTBa COCTOSIT, BO-TIEPBbIX, B HEOTPAHWYEHHBIX 3aracax 3TOro
BUIa 3HepropecypcoB. ComacHO JaHHBIM COBPEMEHHOM KOC-
Mostoruu, 75% sHeprun BceleHHOM MPUXOOUTCS Ha BaKyyM,
20% — Ha TeMHyI0 MaTepuio, (hu3rdecKas prupoaa KOTopoit
HEU3BECTHA, U TOJbKO 5% — Ha OOBIYHOE BELIECTBO.
IInoTHOCTP 3HEprMM KBAHTOBOIO BaKyymMa OIpOMHA —
51/cM, TO ecTh Ha 80 MOPSIAKOB OOJIBIIIE, YEM SHEPTUS TEPMO-
SIIEPHOrO CUHTe3a. BO-BTOPBIX, 3TO 3KOJIOTMYECKM YHCTasI
3Heprusi, Tak KakK €¢ MCIIOJIb30BaHNE HE CBSI3aHO C KaKUMU-
100 orxogamu. IlepBble OIBITHO-IIPOMBIIIICHHBIE YCTAHOB-
KU 3TOTO TUTIA YK€ BBITYCKAIOTCS MAJIBIMU CEPUSIMA — 3TO TaK
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Ha3bIBaeMble BUXPEBBIE TeIUIOTeHepaTophl. Caep:KuUBaeTCs
pa3BUTHE KBAHTOBO-BAaKYyMHOI SHEPTETUKU M3-3a 3aHepPKKU
C pa3paboTKOIl TECOPETHMYECKUX MOMIEJICH COOTBETCTBYIOIINX
pusMyecKuX mpoleccoB. B OymyieM 3TOT THUIT SHEPropecyp-
COB TIOUTH HaBepHSIKa CTAaHET OJHMM U3 HamboJiee Mepcrek-
TUBHBIX, OJHAKO COBPEMEHHOE COCTOSIHUE COOTBETCTBYIOIIMX
HCCJICAOBAaHUI M pa3pabOTOK HE IO3BOJSIET PacCUMTHIBATH
Ha TO, YTO 3TO MPOM3OMAET B ONMMKAMIITNE TOIbI.

OcraeTcs ellle ONMH TUI BO30OHOBJISIEMBIX U 3KOJOrUYe-
CKM YMCTBIX SHEPTOPECYPCOB — BOAOPOIHAS JHEPreTHKA.

B ycnoBusix ctpororo coomtoaeHuss TpeboBaHUM TeXHUKU
0e30MMacHOCTH BOAOPOHI, HECOMHEHHO, IIPEACTABIISIET COOOIt
BeChMa MEePCIEKTUBHOE TOILIMBO, KOTOPOE B OYAYIIIEM MOXKET
3aMEHUTH YIJIEBOJOPOIHbIC NCTOUHNKY dHepruu. [1o cpaBHe-
HUIO C HUMU OH 00JIafiaeT TAKMMHU BaXKHBIMU TTPEUMYIIECTBA-
MM, YTO OTHOCHUTCSI K THUITy BO30OHOBIISIEMBIX MCTOYHUKOB
SHEPIUM U He CBSI3aH C BHIOPOCOM KaKMX-JIMOO 3arpsi3HeHUI
B OKpyxamlyto cpeny. IIpu cxuraHuu Bogopoda B YMCTOM
KHCJIOPOJIe €NMHCTBEHHBIMU MPOAYKTaMU OKa3bIBAIOTCS TEIl-
J10 1 Boga. OcHOBHas 3amaya COCTOMT B TOM, 4TOOBI obOecIie-
YUTh JOCTATOYHO BBICOKYIO 3((EKTUBHOCTHh IPOM3BOICTBA
1 XpaHEeHMs BOAOPOIA M pa3padboTaTh KOHKYPEHTOCITOCOOHEIE
SHEPIrOyCTaHOBKU C €T0 MCITOJIb30BaHHUEM.

M3BecTHBI c1TOCOOBI pelIeHHST 3TUX 3a1a4 (cxema 1).

Harpesast Bomy no Temnepartypsl cBbimre 2500°C, MoxXHO
peanmn3oBaTh PEaKIUio €€ TEPMOJUTUIECKOIO Pa3IIOKECHMUS
Ha Kucyiopoa 1 Bogopona. CIOXHOCTh 3TOTO Tpoliecca Co-
CTOUT B TOM, 4YTO TPYOHO MHpPEAOTBPATUTH OOpaTHYIO peak-
LIMIO peKOMOMHAIIMY ITapOB BOJIBI.

CoBpeMeHHBII CTaHAAPTHBIA METOI IPOU3BOJACTBA BO-
JIlopoda — 3TO Mpoliecc IapoBoil KOHBepcuu MeTaHa. I[lpu
temnepatype mapa okoio 800°C mpoucxoguT pasiokeHue
MeTaHa 1 BBIIEJIEHNE BOMOPOIa, OCYIIECTBASIEMOe Ha KaTa-
JINTUYECKUX TTIOBEPXHOCTSIX.

Hpyroii cmocob moay4eHUsI BOOOPOAa OCHOBAaH Ha HC-
IMOIb30BAaHUM TEPMOXMMHMUYECKUX peaKIuil C ydacTuem
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XUMHWYECKN AaKTUBHBIX COCIMHEHMWI #oma uiam Opowma.
[lepBUYHBIM TTPOAYKTOM CIIY>KMT BOJA, a CaM TMPOILIECC OCy-
IIECTBIISIETCS] B HECKOJBKO LIUKIIOB.

TpeThbst TEXHOJOTHS TPOU3BOACTBA BOAOPOIA — 3TO BJIEKT-
POJTUTUYECKOE PA3JIOKEHUE BOABI. DJIEKTPOIU3 MOXHO
OCYILIECTBIISIT TIOJ BHICOKMM JABJICHWEM U IOJy4aTh BHICO-
KU1 BBIXOA Bojgopona. HegoctaTkoM 3TOro MeToaa siBsieTcs
3HAUYUTEJIbHBINA YPOBEHD IMTOTPEOICHMS DJIEKTPOIHEPTUM.

11 Tpou3BOACTBA BOAOPOAA BBITOIHO HCIIOIb30BaTh
TEIUIOBYI0O U DJICKTPUYECKYIOD 3HEPIHIO, BhIpaOATHIBACMYIO
ADC u I'®BC B Tak Ha3pIBaeMOM IIPOBAJbHOM peEXUMeE,
TO €CTh B HOUHOE BpeMsl, KOIJa ITaJaeT ypOBEeHb OOBIYHOTO
noTpebJIEHUS SHEPTUH.

B mpombiieHHBIX MaciTabax B HAcCTOsIIEe BpeMs BO-
JIOpOJ, MIPOM3BOISIT METOAOM ITapOBOM KOHBEPCHMM MeTaHa

Cxema 1
OCHOBHbIE MCTOYHUKMN 1 MYTU NOJTy4eHUs Bogopoaa

Uckonaemoe (ras,

He@Tb, Yyroso) Buomacca
U CUHTEeTn4Yyeckoe
(meTaHon, aTaHoON

v ap.) Tonaneo

HeyrnesoaopopaHbie
UCTOYHUKN
(rugpugbi
mMeTasnioB
M HemMeTaJuioB)

KaTtanutnyeckas
KOHBepcus
B H2-
copepXxawuuv ras

AnekTpuyeckas AnekTponus
3Heprus BOAbI

TepMmoxnmuuyeckoe
N TePMO3JIEKTPOXMUUYECKOE
pa3noXxeHue BoAbl

TennoBasi sHepPrus (e o
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(ITKM). Boaopon, moaydyeHHBbId MO 3TOW TEXHOJOTMM, UC-
MOJIb3yeTCs JJIs1 MPOU3BOICTBA a30THBIX YIOOPEHUN 1 OUM-
CTKY He(THU U ra3za oT mpuMeceit.

KiroueBoil Bompoc npu BeIOOpe Haubosee MePCHEKTUB-
HOIl 3HEProycCTaHOBKM JIsl TIPOM3BOJACTBA BOAOpOAA — €¢
peHTadeabHOCTh. TPaIMIIMOHHBIN CIIOCO0 MOJyYeHUs BOIO-
pola METOIO0M KaTaJIMTUYECKON KOHBEPCUM YTJIEBOIOPOIOB
HEIb3s1 CUMTATDh IEePCIIEKTUBHBIM, BO-IIEPBBIX, U3-3a CJIMUIII-
KOM BBICOKMX 3aTpaT aHepruu (mopsaka 20 M/Ix/m> Bono-
pona), a BO-BTOPHIX, B CBSI3M C COKpAIIIEHUEM 3aI1acoB IIPH-
POIHOTO CHIpbSl — HEe(TH WJIN rasa.

M3 cymecTBylOIINX TEXHOJOTUI KPYITHOMACIITaOHOTO
IIPOM3BOJCTBA BOAOPOJA IIPEANOUYTEHHE CJIEIyeT OTHAaTh
9JIEKTPOJIMTUYECKON TexHoJornu. OJHAKO U B 3TOM Ciiydae
3aTpaThl BJEKTPOIHEPTMM HEIOMYCTUMO BEJIMKU — HE Me-
Hee Tex Xe 20 M/Ix B pacueTe Ha 1 M*? ynMcTOro BoJoOpoOaa.
Eciu paccuuThiBaTh Ha MPOM3BOACTBO Bomopoaa Ha ADC
u I'DC B HENMUKOBBIE PEXUMBI PabOThI, TO PaCXOJ SHEPIUu
MOXHO OyIeT CHU3UTh OoJiee ueM B JBa pasa.

B coBpeMeHHBIX YCIOBUSX CTOMMOCTh MPOM3BOJACTBA BOJIO-
pola METOIOM IapoBOii KoHBepcuM cocTapisieT 7 moyut/TJIx,
YTO SKBHUBAJIEHTHO cToMMocTH OeH3wHa 0,24 momt/n. Ilpu
3TOM MIPEIIOJIarajioch, YT0 CTOMMOCTh IIPUPOTHOIO ra3a paB-
Ha 2,3 mown/T'Ix (umu 80 moymmapoB Ha 1000 HM Bomopoma).
Pacuer, BbhimonaHeHHbI cneuuanuctaMu PHII «KypuaTos-
CKMI1 THCTUTYT» C YIETOM OTEUECTBEHHEIX 1IeH Ha ra3, IIpuBe
MX K BBIBOLY, YTO BOAOPOJ OyaeT OoJiee AeleBbIM UCTOUHU -
KOM 3HEPTUHU T10 CPaBHEHUIO ¢ OEH3MHOM.

Bropas mpobiemMa — XpaHeHHe YHCTOro Bojopoxa. bes
CO37aHus AelIeBOM, SKOHOMUYHONW W HaAeXHON CUCTEMBI
XpaHEHUs BOIOpOoAa HE MPUXOIUTCS pacCUMTHIBATh Ha ObIC-
TpOe pa3BUTHUE BOAOPOIHON dHepreTuku. Hambospiiue Ha-
JIEeXIbl CBSI3BIBAIOT C ra300a/UIOHHBIM, KPUOTE€HHBIM M Me-
TaJJOTUAPUAHBIM CIlocoOaMM XxpaHeHUs1. B mepBoM ciydae
HCITOJIB3YIOTCSI 0AJIJIOHBI BEICOKOTO ITaBJICHUS, U3TOTOBJICH-
HBIC U3 CTaJId, TUTaHA WJIM KOMIIO3UTHBIX MaTEPHUAJIOB.

24

Ha nymu Kk BogopogHoii 3nep2emuxe

XpaHeHHe XKMIKOTO Bomopoma TpeOyeT IIpUMEHEHUS
KPUOTEHHOI cucteMbl. UMEHHO 3TOT cmoco0 yaiiie BCEero
HCITOJIb3yeTCsl B TPOMBILIJIEHHOCTU MPU XpaHEHUU U Tiepe-
BO3Ke OOJIBIIIOro KoJuvecTBa Bogopona. KpomMe cosepiieH-
CTBOBaHUS CaMUX KPUOTCHHBIX CUCTEM XpaHEHUs IS pas-
BUTUS BOJOPOJHON DSHEPreTUKU MOTPeOyeTCsS pPELIUTh
CJIOXXHBIE 3aauyu 3allpaBKM 3THUX CUCTEM M MX BKCILTyaTa-
LIMM B KOHKPETHBIX YCIOBUSIX MPOMBIIIJIEHHBIX 3HEProyc-
TaHOBOK.

B ruppuaHbBIX cucTeMax XpaHEeHUSI BOIOPOM COAEPKUTCS
B COCTaBE€ MHTEPMETA/UIMYECKUX COCOWHEHUI WIM B BUIE
TUIPUIOB METAJIOB. M3BIedeHne ero U3 3TUX COeIUMHEeHUM
OCYIIIECTBIISIETCSI MyTeM JIMOO THAPOJM3a, TU00 TepMHUUeC-
Ko# aucconanyu. B mepBom ciydae mpoiecc SBisieTCs O/~
HOPa30BbIM, BO BTOPOM MOTYT OBITh CO3JAaHbl aKKyMYJISITO-
pBI MHOTOKpAaTHOTO AciicTBUsA. Mcronb30BaHue TUIAPUIHBIX
CHUCTEM XpaHeHHUs 00JaJaeT TeM BaXKHBIM MPEUMYIIECTBOM,
YTO CBSI3aHO CO 3HAYUTEJbHO 00Jiee MSITKUM YPOBHEM Tpe-
OoBaHUI K Oe3omacHol 3kcrutyatauuu. Kpome toro, B Me-
TAJUIMYECKOM THAPHUAE IUIOTHOCTh BOAOPONA BHIIIE, YeM
B €r0 XHIKOM COCTOSHMHU. I JTaBHBIM HEOOCTaTOK CUCTEM
3TOro0 TUIIAa — OTHOCHUTEIIbHO HEBBICOKOE COmepXKaHHE BO-
Jopoza IIo Macce.

CrenaTh OKOHYATEIBHBINM BEIOOP B ITOJIB3Y TOM MJIM MHOM
CHUCTEMBbI XpaHEHUSI B HACTOSIIIEEe BpeMsl He TIPeACTaBIsIETCS
BO3MOXHBIM, TPEOYIOTCSI NOMOJHUTEIbHBIE MCCIEI0BAHUS
U OKCIIEPTU3HI.

HaubGonee mepcneKTMBHOE HAIlpaBICHWE Pa3BUTHUS BO-
JIOPOJIHOI DHEPTeTUKM — 3aMeHa yIJIeBOJAOPOAHBIX TOILJINUB
Ha BOJOPOA B CHUCTEMax TPAaHCHMOPTa, MPeXIe BCEro B aBTO-
MOOMIeCTpoeHNU. Yke oKoyio 20 JIeT BOIOPOIHbIE SHEPTO-
CHCTEMBbl MCIIOJb3YIOTCSI B PaKeTHOM TEXHMKE B KauyecTBe
pa3rOHHBIX OJIOKOB KOCMHWYECKHMX KOpabOyeil (OoTeuyecTBEH-
Hasl cuctema «bypaH», amepukaHckuii «Ilattny»). s npo-
M3BOACTBA 2JICKTPOSHEPIMM B MAJOMOIIHBIX aBTOHOMHBIX
CHCTeMaxX JHEPromoTpeOIeHNUsI NEepPCHEeKTUBHBIMU MOTYT
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0Ka3aThCs TOIUIMBHBIE BJIeMEHTHI. TpeOyeT mampHeiieit
MpopabOTKU BOIPOC, CMOXET JIM BOJAOPOI 3aMEHUTH yTJie-
BOJOPOJHBIE TOIJIMBA B KHJINIIHO-KOMMYHAJIbHOM CEKTOpe.
[IpoexTHbIE MccaeqoBaHMS 3TOTO BOMpOca A0 CUX TOp He
MPOBOIMWJIMCH, TyMaeTCsl, OMHAKO, YTO ISl OTUX LieJel BHE
KOHKYPEHIIMM OKaXyTCS BHUXPEBbIE TEILJIOT€HEPaTOPHI,
0 KOTOPBIX TOBOPMJIOCH BhIIIIE. IX TpeMMyIIECTBOM SIBJISIET-
csl, B YaCTHOCTH, TO, YTO OHM HE HYXIAIOTCS B IIPOKJIAIKe
JOPOTOCTOSIINX, Mad03(h(GEeKTUBHBIX U HEHAAECXKHBIX ITOMI-
3€MHBIX Tpacc P MOABOIE TEIJIOBOI SHEPIUU K MOTPEOU-
temo. Cheprl mpuMeHeHU BOIopoaa IToKa3aHbl Ha cxeme 2.

Konuenmust kpynmHOMAacIITabHOI0O IpUMEHEHHUSI BOIOPO-
Ja Kak JUIsl TIOJIydeHHUs DJIEKTPOSHEPTUM, TaK U BO MHOTHUX
JIPYTUX OTPACsIX HAPOIHOTO XO3SCTBA MOJy4Ynia Ha3BaHUE
BOJOPOJHOI IKOHOMUKH.

Oxwupaetrcs, ytTo K 2100 romy mpous3BOACTBO BOAOpOJA
JNIOCTUTHET, To ouieHKaM MuHsHepro CIHIA, 770—950 Mt
(B 2000 rogy oHo cocrtasinsio 50 MT). Bto nipuBeaeT K Gop-

Cxema 2
O6nacTn npumeHeHus Bogopoaa u H,-copepxauiero rasa

Bogopopg

n H,-cogpepxawunii
ras

— / \ >~

Xumunyeckas,
HedTenepepa-

6aTbiBaloLLas, Agsura- T

Tenu OnJuB-
MeTannypru- Fasoebie
yeckasa,
nuwieBas
NPOMBbILUJIEH-
HOCTb

BHYTPEH- TYPGUHBI Hble
Hero Y 3J21IeMEeHTbI

cropaHus
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MHUPOBAHUIO KPYIHEUIIIEIO HOBOI'O CEKTOpa MHPOBOIl 3KO-
HOMUKM. B KayecTBe COMYTCTBYIOIIMX TEXHOJOTMN camoe
IUPOKOE MPUMEHEHUE TOJLKHBI MOJYYUTh TOIIMBHBIE dJie-
MEHTBI.

[ToTpeOHOCTh B TOIUIMBHBIX 3JIEMEHTax IS JelleHTpa-
JIN30BAaHHOM CTallMOHAPHON B2HEpPreTUKU (MOIIHOCTBIO
250 kBt — 10 MBT) B 6am3xaiimue 10 JeT cocTaBisieT
100 000 MBT. CrouMocTh KUJIOBaTTa TIAHUPYETCS TOBECTU
¢ coBpeMeHHbIX 3000—6000 momutapoB mo 1000—1500 mosta-
poB K 2015 romy.

[ToTpeOHOCTh B TOIUIMBHBIX 3JIEMEHTaX IJjIsSI aBTOTPAHC-
nopta (MoimHocThio 25—50 kBT) coctaBnsger 500 000 mTyk
B roa. CTOMMOCTh KWJIOBATTa TUIAHUPYETCS JOBECTU C CO-
BpeMeHHbIX 300—1000 1o 100—50 nonnapos.

BonoponHast sHepreTnka BKIIOYAET CIEIYIONINE TEXHO-
JIOTUH:

e KpyIlHoMacIlTabHOe IPOU3BOJACTBO BOAOpPOAA M3 HEBO-
300HOBJISIEMBIX U BO30OHOBISIEMBIX UCTOYHUKOB SHEPTUU;
® IIPOU3BOACTBO TOIUIMBHBIX 3JEMEHTOB M SHEProyCTaHO-

BOK Ha X OCHOBE;
® XpaHEeHHUE U TPAHCIIOPTHPOBKA BOAOPO.IA;
® JCIOJIb30BaHKE BOAOPOA AJISI OJIYYSHUS SHEPTUM B IIPO-

MBIIIJIEHHOCTH, Ha TPAHCIIOPTE, B OBITY;

e BOIOpOmHAas 0€30ITaCHOCTb.



Cmanosnenue BogopogHoii Jnep2emuku
3a pybexom u B Poccuu

PaGoThl Mo pa3BUTHUIO BOMOPOIHOM 3HEPreTUKU BEAYT
B HacTosilee BpeMs OOJbIIMHCTBO MHIAYCTPUAIBHBIX CTpaH
mupa, Bkiaodas CIIA, crpansl EC, SImonuto, Kanany u Ho-
BbIe MHIYCTpUAJIbHBIE CTpaHbI, a Takxke Poccus n Kurait.

2.1. Bogopoguas npozpamma CUIA

ITo nmporHo3am skcneptoB CIIA, cnpoc Ha HedTh Ha
BHYTPEHHEM pBIHKE 3TOM CTpPaHBI OOKCH YBEIUUMTHCS
K 2025 rogy nmpumepHo Ha 50%. OnHOBpeMEHHO BO3pacTeT
3aBMCHMOCTb OT UMIIOPTA: €CJIM B HACTOSIIIIEe BPpEeMs 3a CUET
MOKYITaeMoii 3a pybexkoM HedTH ymoBieTBopsieTcss 55%
BHYTPEHHUX ITOTPEOHOCTE aMepUuKaHCKOW 3SKOHOMMKH,
T0 K 2025 Toay 3TOT moKasarelb IMpeBbICUT 68%.

Cepbe3Hoe 0eCIOKONCTBO MO0 3TOMY IMOBOAY 3acTaBIIsSIeT
npaButeabcTBO CIIIA exeromHo HaIpaBIsITL Ha peaim3a-
LIMIO TIPOrpaMM B 00JIaCTH BOIOPOIHOI SHEPTEeTUKU OKOJIO
300 M mommapoB. B 2003 romgy mpesument CIIA bym
npoBo3riacu « IHUIEaTHBY B 00,1aCTH BOIOPOTHOTO TOILIMBA»
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3a7aya KOTOPOM 3aKJII0YaeTCs B YCKOPEHUU HEOOXOIUMBIX
WCCIIEOBAaHUN U Pa3pabOTOK IO CO3AAaHUI0 U AEMOHCTpa-
LI BO3MOXKHOCTE!1 HOBBIX TEXHOJIOTHUIA.

IIporpaMmma TipegycMaTpuBaeT BhIICJICHNE B TEUCHUE TIsI-
™ JeT (2004—2008 roabl) Ha paboOThI B 001aCTU BOAOPOIHOM
SHEPreTUKHU B OOIIEi CIIOKHOCTH 1,2 MJIpI AOJIJIApOB, M3 KO-
TopbIX 720 MJIH MpeaHa3HAYEeHO Ha TMPOBeAcHNE HAYYHBIX HC-
CJIeOBaHUI 1 pa3paboTok. [Ipe3nnenTckas MHALATHBA TTpU3Ba-
Ha CIOCOOCTBOBATh IMPUHITHIO YACTHBIM CEKTOPOM peIlIeHUI
0 KOMMEpILMAaIU3allid ¥ BBIBOAY Ha PHIHOK TEXHOJOIUI BO-
nopomHoro Tormauea K 2015 romy ¥ MOMy4eHUIO OIIYTUMBIX
Pe3yIbTaToB II0 3aMEeIICHNIO HE(DTH 1 0CIA0ICHUIO BPEIHOTO
BO3IEUCTBUS Ha okpyxaroinywo cpeay mocie 2030 roma. B
paMKax 3TOl MHUIIMATUBEI IOCTaBJIeHa, B YaCTHOCTH, 1IEJIb
0Ka3aTb aMEePUKAHCKOM MPOMEIIIIICHHOCTH ITOMOIIIb B pa3pa-
0otke K 2015 romy NMpakTWYHBIX, OTBEYAIOIIMX KPUTEPUIO
CTOMMOCTb — 3(P(PEKTUBHOCTD TEXHOJIOTHI JJISI aBTOMOOUIIb-
HOI TpOMBIIIIJIEHHOCTH. bromxkeTHbIe pacxonsl 3a 2004—2006
rofbl MpeacTaBIeHbl B maoa. 2.

OOpaiaeTr Ha cebs BHUMaHUE TUIAaHUPYeMOe 3HAYNTE b~
Hoe yBeandeHue B 2006 rooy pacxoJOB Ha SIIEPHYIO BOAO-
POOHYIO WHUIIMATHUBY, KOTOpas HalleJleHa Ha u3y4YeHUe
SIIEPHBIX TEXHOJIOTHI IIPOM3BOACTBA BOIOPOIA.

PaboTel Mo BOOOpOAHON 3HEPreTUKe (B TOM 4YHUC/E IO
HampaBJeHUSIM, HE BKJIIOUYEHHBIM B BBIIICYIIOMSIHYTYIO
MPE3UACHTCKYI0O WMHUIIUATUBY) IIAHUPYIOT, OPTaHU3YIOT
n (QUHAHCUPYIOT IeBITh (eAepalibHBIX MWHHCTEPCTB,
BKJIIoYass MUHUCTEPCTBO 00OPOHBI. BONBIIMHCTBO U3 HUX
KypUpyeTcsl pa3IudyHBIMUA YIPaBICHUSIMU (eaepatbHbIX
MUHMCTEPCTB DHEPIeTUKU U TpaHcmopTa. [isi cornacoBa-
HUSI 3TMX YCWJIMM co3laHa MeXBEeIOMCTBEHHasl pabouyas
rpymma moa pyKOBOACTBOM YIIpaBJeHHUS IO HAyYHO-TEX-
HoJjormueckoir monutuke npu mpesugeHte CIIHA. Dta
IrpyHIla BBHIIOJHSET PsA KOOPAMHUPYIOIINUX (GYHKIIHWM,
B YaCTHOCTH OIIPeAesaeT KII0UYeBbie HAIIPABICHNUS MEXBe-
JOMCTBEHHBIX OEMCTBUI M CO3MaeT KOMaHIBI IJisl BBIpa-
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Tabnuua 2
BrogxeTHble pacxoabl CLUA, cBsi3aHHble ¢ peanu3auuen
npe3naeHTCcKoi nporpammsl «<MHUUMaTMBa B o6nactu
BOAOPOAHOIO TOMJINBaA»

Pacxopbl Ha nporpammy, Mpupoct
HanpaBneHue nporpammbl MJIH AOJIN. B FOA, k2006 r.

2006 %
(3anpoc)

MuHuUCTEPCTBO 9HEPreTUKN

Mpon3eoacTeO BOAOPOSA 81 94 99 5 5
TonnMBHbIE 3NEMEHTHI 64 75 84 9 12
MonyyeHne Bogopoaa n3 yrns 5 17 22 5 29
AnepHas BogopoaHas

MHULMATNBA 6 9 20 11 122
dyHpameHTanbHble

uccnegoBaHus 0 29 33 4 14

MuHNCTEpPCTBO TPaHCNOpPTa
RSPA n NHTSA (ctaHgapThbl) 1 1 2 1 100
Bcero 157 | 225 | 260 35 16

OOTKM M OCYIISCTBICHMS HECATUIIETHEIO IUIaHA MEXBE-
JTOMCTBEHHOU KOOpAMHAIIUM.

MUHHCTEPCTBO YHEPIETUKHU BeleT aKTUBHYIO paboTy 1o
Pa3BSICHEHUIO MOJIUTUKHN MPaBUTEIBCTBA B paccMaTpUBac-
MOM HaIlpaBJIeHUM YaCTHOMY CEKTOPY M Pa3JINIHBIM 00-
IIeCTBEeHHBIM opraHu3auusgM. CoBMECTHO C HUMH OHO
paspabotano u npeactaBuio 12 Hosa6ps 2002 roga gojro-
CpOYHO€ HallMOHAJIbHOE BUAEHUE Mepexoaa K BOTOPOIHON
9KOHOMMKE, ToJiyumBllee Ha3zBaHue National Hydrogen
Energy Technology Roadmap, roe onpeneiaeHbl HEOOX0OIM -
MBbI€ IJIS 3TOTO MEpHhI I10 IPOBEACHUIO HAyUYHBIX HMCCIEI0-
BaHMIA, pa3paboOTOK U JEeMOHCTpalMii, 0O0eCIeYeHUIO
ImapajuleJIbHOIO0 Pa3sBUTUSL HOPM, MHPaBWJI U CTaHIApPTOB,
ITO3BOJISIIOIINX WHTETPUPOBATh HOBBIE TEXHOJIOIUU B KOM-
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MEpUYeCKHUe SHEPreTUYeCKUe CUCTEMBbI, U OCYIIECTBICHUIO
nmporpaMM OOy4YeHUsI PYKOBOAMUTENe MECTHBIX OpPTaHOB
BJIACTHU, OT KOTOPBIX B KOHEYHOM MTOT€ 3aBUCUT cCyInbda
HOBBIX TEXHOJIOTHA.

B deBpane 2004 rona MunucrepctBo sHepretuku CIIA
OITyOJIMKOBAJIO MHTETpHUpOBaHHLIN T1aH npoBeaeHuss HUOKP
M JEeMOHCTpaluii B 00JaCTM BOJOPOAHON DHEPTETUKU
(Hydrogen Posture Plan), KoTopbiii 0XBaThIBAaeT MPOOIEMBI
IIPOU3BOJCTBA BoJIOpoAa, (OPMUPOBAHUSI HEOOXOAUMOI
MHPPACTPYKTYpPHI (BKJII04asl JOCTaBKY M XpaHEHNE BOIOPO-
1a) ¥ IPOU3BOICTBA TOIUIMBHEIX 3JIEMEHTOB IJISI CTAallMO-
HapHBIX ¥ TPAHCIIOPTHBIX IPUJIOKCHUIA.

DTOT NJaH TpearnoaaraeT MOJHbBIN Mepexol K BOAOPOI-
Hoil sHepreTuke K 2030—2040 rogam 3a 4eTbIpe OCHOBHBIX
atamna (cxema 3). Oran 1 (Technology Development Phase)
npeaycMaTpUBaeT MPOBEAeHUE UCCAeI0BaHUN U OTPabOTKY
TEXHOJIOTUI C YYeTOM TpeOOBaHUII MOTpeOUTeNIel U peanu-
3allMI0 JEJOBBIX KEHCOB, CIOCOOCTBYIOIIUX MPUHSITUIO pe-
meHuit o kKommepuuanuzauuu. Aram II (Initial Market
Penetration Phase) cBsi3aH ¢ HayajoM KoMMepLUaTU3aluu
IIEPEHOCHBIX M CTallMOHAPHBIX 3HEPreTUYECKUX CHUCTEM
WIN TPAaHCIOPTHBIX CPEACTB M HAyaJlOM MHBECTHUPOBAHUS
B ¢dopMHpoBaHME WHMPACTPYKTYPHl IIPH ITOJUTUYECKOM
noaaepxXkKe cO CTOpOHbI TIpaBuTenbcTBa. Ha arame III
(Infrastructure Investment Phase) BogopomHble SHepreTrude-
CKH€ M TPaHCIIOPTHBIE CUCTEMBbI CTAHOBSITCS KOMMEPYECKU
OOCTYIMHBIMU. KpoMe Toro, peanusyercss psii KomMMepdec-
KMX MH(PaCTPYKTYpHBIX MpoeKToB. B xone aranma IV (Fully
Developed Market and Infrastructure Phase) BomopomHbie
9HEepPreTMYeCKre 1 TPAHCIOPTHBIE CHUCTEMbI CTaHOBSITCS
KOMMEpUYECKH IOCTYIMHBIMM BO BCEX pEruoHax CTpaHbI,
chopMupoBaHa HallMOHaJbHAasA MHQPACTPYKTypa BOJOPO.I-
HOI SHEPIreTUKMU.

B cuy BBICOKOI HEONPEACIEHHOCTH C ITOJIyICHUEM He-
00xommMBIX pe3ynbraToB Ha ctagnn HMOKP stan mpunHs-
TUSA pELIeHMSI O KOMMEpPHUAIM3ALMM HOBBIX TEXHOJIOTHWI



Cxema 3
N'paduk aTanoB nepexona K BOAOpoaHou aHepreTuke B CLLUA

Bepyuwiasa ponb Bepnyuiasn ponb

M npasutensctea | 1 pOMbILLNEHHOCTH ]
Ha aTane B KOMMepUuanm3aumm
OCYLLECTBNEHUS BOJOPOOHbIX
HNOKP TEXHONOorumn

I HWOKP n pemoHcTpaLumm

‘ PelueHne 0 kommepLmannsaumm

Mepexon, K pbIHKY

Il PazBuTme pbIHKOB 1 MHDPACTPYKTYPLI

M Mepexon K BOAOPOAHOMN
3KOHOMUKE

Y

2000 2010 2020 2030 2040

ATanbl nepexoaa (Ppasbl):

I — oTpaboTKn TEXHOIOIUIA;

Il — nepBMYHOro BbIXO4a Ha PbIHOK,;
Il — nHBECTULMI B UHDPACTPYKTYPY;

IV — nocTpoeHuns pa3BmTon NHOPaCTPYKTYpPbI
1 3PENoro pbiHka

UcTtoynmk: Hydrogen Posture Plan. US Dept. of Energy. February, 2004
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MIpeaIIecTBYeT Ha ITOKa3aHHOI CXeMe 3Tally MHBECTHUPOBa-
HUS B pa3BUTHE UHPPACTPYKTYPHI.

B cootrBercTBUM ¢ ImaHOM MUHHMCTEPCTBA 3HEPTETUKU
(enepanbHOE MTPaBUTENBCTBO OyAeT UTpaTh KIIIOUEBYIO POJIb
B OCBOEHMM HOBBIX TEXHOJIOTHI B KPaTKOCPOUYHON IepCIieK-
THBE, TTI0Ka OHU HaXOISTCS B CTAAUU pa3padOTKU U JEMOHCT-
paly Ha OTHOCUTEJIBbHO Y3KMX pbIHKaX. B cpemHecpouHoii
nepcrekTuBe deaepalbHOe TIPaBUTEILCTBO BO3BMET Ha ce0s
(yHKILIMM 10 paHHE# amalTaluy HOBBIX TEXHOJOTUI U BbI-
paboTKe MOJUTUKU, KOTopast OyJeT clioCOOCTBOBATh pa3BU-
THI0O BO3MOXHOCTE!l MHPOMBIILUIEHHOCTH II0 00eCIIeYeHUIO
IIOCTABOK Ha PHIHOK 3HAYMTEIBHBIX 00BEMOB BOIOPOIHOTO
TorurBa. Poyib IPOMBIIIUIEHHOCTH B OCBOCHMU HOBBIX BO-
JOPOMHBIX TEXHOJOTMM Ha OoJjiee MO3OTHUX 3TAaIlaX HauHET
IMOCTEIIEHHO CTAHOBUTHCS JOMUHUPYIOICH.

OCHOBHBIMU KJIIOUEBBIMM OPUEHTUPAMM, ITOCTUKEHHE
KOTOPBIX HEOOXOIMMO [JisI TOCTPOEHUsI BOJOPOAHON 3KO-
HOMMKH, TI0 OlieHKe MMHUCTepCTBA SHEPTETUKHU, CITYKaT:
® CO3IaHHE CUCTEM XpaHEHHs BOAOpOAa IJisI aBTOMOOWJI,

BeC KOTOPBIX He MpeBbIlaeT 9% ot ob11iero Beca, a 3anachl

TOILIMBA 00ecrneynBaloT 0e3 nepe3arnpaBKy IMpoder He Me-

Hee 300 Mmb;
® IIPOM3BOICTBO BOAOPOIA M3 IPUPOTHOIO ra3a WIN KHUIKO-

ro TOIIMBA Mo LieHe 1,5 moyitapa 3a rajjioH B OEH3MHOBOM

SKBUBAJICHTE;
® (CO3JaHUe aBTOMOOWJIbHBIX TOIIMBHBIX 3JIEMEHTOB Ha OC-

HOBE TIOJIMMEPHBIX 3JEKTPOJUTHEIX MeMOpaH, KOTOpHIE

BBIPA0ATHIBAIOT SHEPTUIO MO yaeabHOM 1eHe 30—45 mon-

JJapoB Ha KWJIOBATT U rapaHTupyioT 5000 yacoB pabOTHI

0e3 JOMOJIHUTEILHOTIO OOCTYKUBAHUSI;
® CO3IaHue He MamlIUX BHIOPOCOB yIjepona IpearpusITUi

10 IIPOM3BOACTBY BOAOpOAA M3 YIVISI MO CE0ECTOMMOCTHU

0,80 mommapa u 1ieHe TOcTaBKM 1,8 mojmapa 3a rajuloH

B OEH3MHOBOM SKBUBAJICHTE;

e pa3paboTKa TeXHOJOTHM IOCTaBKHM BOIOpPOAA IO IIeHE

1 monnap 3a rajijIoH B O6H3MHOBOM 2KBUBAJICHTE.



3a nepuoxn ¢ 2002 mo 2004 rox cedbecTOMMOCTh TOILIUB-
HBIX 2JIEMEHTOB yMeHbIIIach Ha 38%. Jlust obGecrieyeHUs
KOHKYPEHTOCIIOCOOHOCTH TOIUIMBHBIX 3JIEMEHTOB C JIBHUTA-
TeJIIMU BHYTPEHHETO CropaHus HEOOXOAUMO CHU3UTH 3TOT
IoKa3aTeJlb ellle B UeThIpe pa3a.

s obecrieyeHUs] CKOpeHIIero mojydyeHus: HeoOXOomu-
MbIx pe3yiabratoB B CLLA Bexetcst paborta no ¢hopMuposa-
HUIO IBYX MapTHEPCTB MUHMCTEPCTBA dHEPreTUKU C IIPO-
MbiuieHHOCThIO: FreedomCAR 110 co3gaHuio aBToMoOMIei
Ha BomopomHoMm TtorummBe M SECA (Solid State Energy
Conversion Alliance) mo co3maHWI0 TBEpAOOKUCHBIX (solid
oxide) TONJIMBHBIX 3JIEMEHTOB.

boiniee moapoGHbIe cBeneHUS 00 opraHM3aluuK padoT 1o
BogopoaHoit sHepretuke B CIIIA mpeacraBiieHbl B npuao-
acenuu 1.

2.2. EBponeiickan npo2pamMa Bogopoguoii
JHep2emuxu

3HAUYNTENILHBIA MHTEpeC K pa3BUTUIO BOZOPOTHOM dHEP-
TeTUKM MPOSIBJISIETCS B IOCaenHue roasl B cTpaHax EC. Orto
BO MHOIOM CBSI3aHO C OTCYTCTBHEM Y HHUX 3HAUMTEIbHBIX
COOCTBEHHBIX 3aIIaCOB 3HEPropecypcoB, HEOOXOMMMBIX IS
obecreueHUST 5KOHOMUYECKOTo pocTa. I1o cimoBaMm ObIBIIIETO
npe3uneHTa EBponeiickoit komuccun P. Ilpoau, 3aBucu-
MOCTb CTPaH peTMOHA OT UMITOPTa HE(THU B HACTOSIIIEE Bpe-
Ml cocTaBiisieT yxe okojio 50%, a k 2025 roay yBeauumnTCs
10 70%, 4To TPEMATCTBYET pean3alnu lieJieil yCTOMYUBOTO
pa3Butus. B aToll CBA3M cTaBUTCA 3amadya OOECIEYUTD
K 2050 romy mocTpoeHHe WHTETPUPOBAHHOM BOIOPOIHOI
9KOHOMMKM, OCHOBAaHHOM Ha MCIIOJb30BaHUM BO30OHOBJISIE-
MbBIX UCTOUHHUKOB 3HEPTIHUM.

[lepcriekTBBI BOTOPOMHOM SHEPreTHKN IIPUBJICKIN BHU-
manue EC emie B 1988 romy, Korma Ha mpoBeneHUE UCCIEI0-
BaHMIi B TaHHOM 001aCTU U3 O0ILEeTO O10KeTa BIIEpBbIe ObLIO
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BBIICICHO 8 MJIH €BpO CPOKOM Ha 4eThipe roma. OmHaKo
no Havana 2004 roma, mo MHeHuio P. IIpoau, B EBpore oT-
CYTCTBOBaJI CKOOPAMHUPOBAHHBIA TEXHOJOTMYECKUI ITOIXO
B JJaHHOM 00;1aCTH, YTO BeJIO K Hea(HEKTUBHOMY UCIOIb30Ba-
HUIO OTPaHMYEHHBIX TOCYIaPCTBEHHBIX I YACTHEBIX PECYPCOB.

YcnemHo peliuTh MOCTaBJCHHYIO 3amady, 10 MHEHUIO
€BPONENCKMX MOJUTUKOB, MOXHO TOJBKO IyTeM O0beaHE-
HUS TOCYAApCTBEHHBIX U YACTHBIX PECYPCOB CTpaH pervoHa
M JOCTVDKEHMS YETKOM KOOPAMHAILIMM WX MCIIOJIb30BaHUSL.
JJ1st 5TOr0 HEOOXOAUMO €BPONECcKOe MapTHEPCTBO MO CTPOU-
TEJIbCTBY BOJOPOTHON 3KOHOMMKU.

IlepBoe 3acemaHne y4aCTHMKOB HOBOM ITPOTpaMMBEI, KO-
Topasli IoJlyunja Ha3BaHHe EBpOIENCKONM TeXHOJOTrMYec-
Kot T1utaTopMbl B 00JaCTU BOAOPOAHOM BSHEPreTUKHU
U ToruiMBHBIX aeMeHTOB (European hydrogen and fuel cell
technology platform), coctosinocs 20—21 auBaps 2004 roga
B bproccere.

OcHOBHas 1IeJib 3TOI MporpaMMbl — pa3padoTaTh CTpa-
teruto nepexona EC oT ucnoiab3oBaHUS MUCKOMAEeMBbIX TOM-
JIMBHBIX PECYpPCOB K BOIOPOIHONM 3KOHOMMKE, KOTOpas
No3BOJUT obecrieunTh EBpome sHepreTMyeckylo Oe3omac-
HOCTbh, IIPHMEMJIEMOE KauyeCTBO BO3IYIIHOM Cpelabl U HE00-
XOIMMBbIE MEpbI 3alllMTHl Ha CIy4ail IPOTrHO3UPYEMBIX KIIH-
MaTUIeCKMX U3MeHeHUil. bojee KOHKpeTHAs 1IeJIb CBSI3aHa
¢ mpespamieHueM EC B Bemylmero Mrpoka Ha MHPOBOM
PBIHKE BOIOpPOIHEIX TexHojioruii. IlogpoOGHoe ommcaHue
NporpamMMebl MpeacTaBieHo B npusoxcerusx 1 u 2. B maba. 3
MIPUBOASITCS OCHOBHBIE PE3YIbTAaThl, KOTOPbIE OXUIAIOTCS
OT peamus3auuu TnporpaMmbl EC B cpemHecpodHO# mep-
CIIEKTUBE.

B HacTos111€€ BpeMsi OCHOBHAS YacThb UCCAEN0BaHMUI, Ky-
pupyeMbiX EBporiefickoil TeXHOJIOTMYeCKOU TLIaT(GOopMOii,
(unHaHcupyercs dyepes 6-10 EBponeiickylo paModHyI0 IIpo-
rpaMMmy HaydHbIX ucciaenoBaHuii (Framework-6), Kotopas
paccuutaHa Ha nepuon 2002—2006 romnos. B pamkax nepso-
ro KOHKypca MpPOSKTOB IOJYYMIN IMomaepkKy 10 KoHTpak-



Tabnuua 3
MporHo3amnpyemsbiit ypoBEeHb pa3BUTUS BOAOPOAHBIX TEXHONIOMUNA
" TOMNJIMBHbIX 3JiIeMeHTOoB B cTpaHax EC k 2020 roay

Mokasatenb |MepeHocHble | MepeHocHble | CTaumoHapHbie Ans
(Ans py4HbIX | reHepatopbl | (AnS BbIpaOOTKM | AOPOXHOIO
QNEKTPOHHbIX Tenna TpaHcnopTa
npn6opos) 1 3NEeKTpo-
3Heprum)
KonunyecTtBo | ~ 250 mnH ~100 Toic. | 100-200 TbIC. | 0,4-1,8 MAH
npoga- (~ 1GWe) (2-4 GWe)
BaeMbIX
B CTpaHax
EC 3arop,
BOL,0POAHbIX
TOMJIMBHbIX
3/IEMEHTOB
MporHo3 Het paHHbiX | ~ 600 Thic. | 400—800 Thic.| HeT gaHHbIX
CYMMapHBbIX (~B6GWe) (8-16 GWe)
npogax
B cTpaHax EC
002020 ropa
Oxunpaemoe | CywectsyeT | Cywectsyet | Haxogutcs MaccoBhiit
k 2020 rogy B CTaguu BbIXO[,
COCTOsIHME pocTa Ha PbIHOK
pbIHKa pocTa
CpepHsia 15W 10 KW 3 kW (micro)
MOLLIHOCTb 350 kW
CUCTEMbI
TOMJIBHbIX
3/1eMEHTOB
LieHoBon 1- 2 euro/W | 500 euro/kW | 2000 euro/kW |<100 euro/kKW
OPUEHTUP (micro),
011 CUCTEMBI 1000-1500
TOMJINBHbIX euro/kW
3/IEMEHTOB

Ucto4Huk: HFP DS REPORT SECOND Draft. — P.6/102
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TOB CTOMMOCTBIO 62 MJIH €BpPO Ha Pa3BUTUE BOTOPOMHBIX
TEXHOJOTUIl U 6 KOHTPAKTOB CTOMMOCThIO 30 MJIH €BpO Ha
pa3paboOTKy BOOOPOMHBIX TOIJIMBHBIX 3JIEMEHTOB. Takoi1 ke
00beM CpEICTB Ha OCYIIECTBJEHUE 3THUX MPOEKTOB Mpeao-
CTaBJISTIOT YaCTHBIE KOMITAHUM.

Oxupaetrcs, yto B 2004—2005 romax EC BeIgenuT Ha
napuTeTHoO# ocHoBe elie 150 MJIH eBpo mo pe3yjiabTaTam
BTOPOr0 KOHKypca MpOeKTOB. Takum o0pas3oMm, ¢ y4eToMm
BKJIaJa CO CTOPOHBI MCIOJIHUTEE OI0IXET BTOPOro TpaH-
ma coctaBut 300 MiTH eBpoO.

ITo MHEHH1IO HEKOTOPBIX €BPOIEACKUX IKCIIEPTOB, B O1U-
XKaiiiee Bpemst pabora HFP 6yner cocpenoTroueHa Ha TOM,
YTOOBI O0ECIIeUNTh BECOMEINM cTaryCc W (pMHAHCHUpPOBaHUE
paboT B 00JIaCTH BOAOPOAHOM SHEPIETUKU B (hOpMUPYEMOIt
7-11 PamouHoii mporpamme EC.

3aMeTHYIO pOjb B pa3BUTHU pacCMaTpMBaeMOTro HaIlpaB-
nenus B EBpone B Oavxkarimuve 10 JeT MOXeT ChIrpaTh CO-
3gaHHas B Hoss0pe 2003 roga nporpamma «beICcTpbIii cTapT»
(Quick Start Programme), koTopas siBisieTcs yactbio EBpo-
MEeNCKOM MHULIMATUBBI 10 O00ECIEUEHUI0 3KOHOMUYECKOTO
pocta (European Initiative for Growth).

Llenpro 3TOI MpOTrpaMMBbl SIBJISIETCS OCYIIECTBICHUE MH-
BECTULIMOHHBIX IIPOEKTOB II0 PAa3BUTHUIO €BPOIIEHCKON MH(P-
PacTPYKTYpPHI, TIPeIIpUHUMATEILCKUX CeTeld M 3HAHUM ITy-
TeM COIEWCTBUS CO3JAaHUIO TOCYJAapCTBEHHO-YAaCTHBIX
MapTHEPCTB B KOOIIEpallMd C IIPaBUTEILCTBAMM pPa3HBIX
CTpaH, IPOMBIIIJICHHOCTBIO, HAYYHBIM COOO0IIecTBOM, EB-
pONEMCKUM WHBECTUIIMOHHBIM 0AHKOM M IPYTUMHU 3aMHTE-
peCOBaHHBIMM CTPYKTYpaMU.

IIporpamma mpenycmarpuBaeT (opMUPOBaHUE CPOKOM
Ha 10 JileT ABYX NapTHEPCTB I10 MPOBEICHUIO UCCIEeIOBAHUIMA,
pa3paboToK, IEMOHCTpAIlUM PE3YIbTaTOB U pa3BePTHIBAHUIO
BOJOPOAHOM sHepreTuku. IlepBoe M3 HUX MOXET ObITh Ha-
IIpaBJIEeHO Ha OCYIIECTBJICHUE IMOJIHOMACIITAOHBIX MCIThITA-
HUII U CTPOUTENBCTBO IEMOHCTPALIMOHHBIX YCTaHOBOK,
CIIOCOOHBIX ITPOU3BOIUTH BOAOPO U BIIEKTPUIECTBO B IIPO-
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MBIIUICHHBIX Macitabax. Bropoe — Ha TmpoBeacHUe
HHWOKP no u3ydyeHUI0 BO3MOXHOCTE CO3daHUS, YPOBHS
0€30IMMaCHOCTA M YKOHOMHUYECKOW IIeJ1eCO00Pa3ZHOCTU T0-
CTPOEHHUS «COOOIIECTB BOAOPOIHOU SHEPTETUKN» — «BOJO-
POIHBIX TOCENIKOB». B HacTosIiee BpeMsl OO OIOMXeT
9TUX pacCuuMTaHHBIX Ha 10 JIeT HpPOEKTOB OlLIEHMBAETCS
B 1,3 u 1,5 Mapa eBpO COOTBETCTBEHHO.

2.3. Jlonzocpo4nbie Npo2H03bl pa3sumus BogopogHoil
JHEpZEMUKU

O craBkax B 00pb0Oe 3a JIUOESPCTBO Ha MHUPOBOM PHIHKE
HOBBIX TEXHOJIOTHI CBHUIETEILCTBYET OITYOJIMKOBAHHBIN
B 2002 roay mporHo3 Pricewaterhouse Coopers, corjiacHo
KOTOPOMY TJIOOAJIBHBIN CIIPOC Ha BCE BUIBI BOJXOPOTHBIX
TOIUTMBHBIX 3JIEMEHTOB (IIJIsI CTAalIMOHAPHBIX M ITEPEHOCHBIX
MPUJIOXKEHNI, a Takxke Uil TMIPUMEHEHMSI Ha TPaHCIOPTE)
JocTurHet 46 mapa gosutapos B rog K 2011 rony u 2,5 TpiaH
nosutapos K 2021 rony [6].

[IpuHMMasg Bo BHUMaHHE BEPOATHOCTh TOTO, YTO BHEP-
reTUKa IOKMIeT IO KauyeCTBEHHO HOBOMY ITyTM Pa3BUTUS,
creuMaanucTbl MeXIyHapOoOHOTO MHCTUTYTA MPUKIATHOIO
CHCTEMHOI0 aHanu3a B ABcTpuu U TOKUIICKOM SHEPreTH-
YeCKOM KOMITAaHMU MOIU(PUIMPOBaAIN pa3pabOTaHHYIO pa-
Hee U MOJIYYMBIIYIO IIMPOKYIO U3BECTHOCTD JTOJTOCPOUYHYIO
MOJIIeJIb Pa3BUTUSI DHEPTETUKM IJISI OLIEHKU ITOCICACTBUI
IIUPOKOTO  PACHpOCTpaHEHUS BOJOPOIHOIO  TOILIMBA.
PesynbraThl 3TUX WHcClIenOBaHWA OBLIM OIyOJIMKOBAaHBI
B 2002 rony ele A0 MOSBJIEHUS KPYMHOMACIITAOHBIX MPO-
rpamm CIHIA u EC B obacTu BOZOpPOIHOM SHEPTETUKU.

B kauectBe 6asoBoro Obur BbiOpaH ciuieHapuil BI-H,,
OPUEHTUPOBAHHBII Ha MOCTEIICHHOE COKpAlleHUE MUCIIOJb-
30BaHMS B IJ100aIbHBIX MacIITabaxX TpaAULIMOHHBIX MCKOTIae-
MBIX 3HepropecypcoB. [locnenHue Mo clLieHApUIO COXPAHSAT
CBOIO JOMUHUPYIOIIYIO POJIb B KA4eCTBE MEPBUYHBIX MUCTOY-
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HUKOB 3HEepruu BILIOTh 10 2050 roga, ogHAKO 3a 3TO BpeMsl
MIPOM30MIET CTPYKTYPHBII CIBUT OT HEPTU U YIJISI B CTOPO-
Hy rasa.

[TpuponHbIii Ta3 cTaHET B CBOIO OYepeab MPOMEXYTOU-
HBIM 3BEHOM IIpM ITepexone Bo BTopoit mojmoBuHe XXI Beka
K IJ100aJbHOM 3HEPreTUYECKON CUCTeMe HOBOIO THUIMA, UC-
MOJIb3YIOIIel aJlbTepHATUBHBIE UCTOYHMKU. B aTOT mepuon
OXHWJAITCS 3HAYMUTENbHbIE CTPYKTYpPHbIE U3MEHEHMUSI, CBSI-
3aHHBIE C PacCIpPOCTPAHEHHEM BO30OHOBJISEMBIX MCTOUHMU-
KOB 3HEpPrum, B 0COOEHHOCTU OMOMAacCChl, U AeLieHTpaaIu3a-
LIeil SHEPreTUUECKON CHUCTEMbl. DHEPrOeMKOCTb €AMHUIIBI
BBII OyneT cHMXaTbCs YCKOPEHHBIM 00pa3oM, MOCKOJBKY
B DKOHOMMKE HAaYHETCSI CABUT K MEHee DHEProeMKUM U Ma-
TepUATOEMKUM BUJAM JeATeJIbHOCTU, TOJydaT HIMPOKOE
pacrnpocTpaHeHue yiaydylleHHble U Oojiee 3(PdeKTUBHBIC
TexHoyioruu. Ha rio06aibHOM ypOBHE 3HEPrOEMKOCTb KO-
HeyHoro mnotpebieHuss sHepruu (final energy intensity)
Ha otpeske BpeMeHU ¢ 1990 mo 2100 rox OymeT cHMXKATbCS
I10 IIPOTHO3Y B CPEIHEM CO CKOPOCThIO 2% B roj.

ITo cpaBHEHMIO C TPaAULIMOHHBIMU 3HEPIOHOCUTEIIMU
BOJIOPOJ UMEET JBa SIBHO BhIPaXXEHHBIX IIpeuMyIlecTBa. Bo-
IIEPBBIX, OH SIBJISIETCS 3KOJOTMYECKN YKUCTHIM MCTOUHUKOM
SHEPIuM, BO-BTOPBIX, €r0 3aIlachl B IIPUPOMAE IIPaKTUIECKU
HeucueprmaeMbl. Ha epaguke I mpuBeneHbI OCHOBHBIC HC-
TOYHUKHM BOJOPOAA IJISI MCIIOIb30BaHMS B IIPOMBIIIICHHBIX
uensx B nepcriektuBe g0 2100 roma. JIuaupylolnyio poib
B 0003pUMOIi MIEpCIIeKTUBE OYAYT UTpaTh MepepadoTKa Mpu-
pOIHOTO Ta3a M razudukanusi ouomaccel. IlocnenHuit uc-
TOYHMK CTaHEeT B 3aBepliamonieM aecsatmietun XXI Beka Hau-
0ojiee BaXXHBIM B riaobajibHOM Maciutabe. CyllecTBeHHBIN
BKJIaA B MOJYYEeHHME BOIOpPOJa BHECYT TaKXke TEeXHOJIOTUU
COJIHEYHO! TepMajbHOI HEPTUM U B MEHbIINX MacluTabax
ra3uukanuy yrisgd. 3HaYUTEeJIbHO YCTYIISIT B 3HAYEHUU BBI-
COKOTeMIIepaTypHbIE SIIEPHBIE PEAaKTOPBl U IJICKTPOJIH3.
I'mobGanpHOE MTPOM3BOICTBO BOAOpPOAA HOCTUTHET CBOETO
nuka (330 EJ B rox) B 2080 roay v 3aTem moiaeT Ha cra.
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lMpumeyvaHne. 3aeck n ganee NpuBoOAsTCs rpaduku n3 paboTsl:
Baretto L., Makihira A., Riahi K. The Hydrogen Economy in the 21th
Century: A Sustainable Development Scenario // The International
Journal of Hydrogen Energy. — March, 2002.

CornacHo cuenapuio Bl-H,, mpousBoacTBo 31eKTpo-
SHEPTUM OTOMIET B 3HAUMTENILHON Mepe OT TpaauIIMOHHBIX
TEXHOJIOTH1, OCHOBaHHBIX Ha MCIIOJIb30BaHNU MCKOITAEMBIX
WCTOYHUKOB 3HEPTUU, B CTOPOHY aJIbTePHATUBHBIX TEXHO-
JIOTUIA. DTOT mepexoa OyAeT CrocoOCTBOBATh 0OECIIEYECHUIO
1LieJieid YCTOMYMBOTO pa3BUTHUS 3JIEKTPOTC€HEPUPYIOIINX CUC-
teM. K koHy XXI Beka BogopoOAHbIE TOIJIMBHBIE 3JIEMEH-
THI, SJAEPHBIE 3HEPreTUYEeCKUEe YCTAaHOBKM U BO30OHOBJISIE-
Mbl€ MCTOYHHUKM CTaHYT OCHOBHBIMM IOCTaBIIMKaMU
BJIEKTPO3HEPTUU, B TO BpeMsI KaK D3JIEKTPOCTAHLIMU Ha
YTOJIbHOM TOIUIMBE WM He(GTH IOJHOCTHIO YTPaTAT CBOE
3HaYeHne. ENMHCTBEHHBIM BUIOOM MCKOIIA€MOTIO TOILIMBA,
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KOTOPBII COXPAaHUT CBOE MECTO, OCTAHETCSI MIPUPOJIHBIM a3,
OOHAKO €ro yaeJbHbId Bec OyAeT CYIIECTBEHHO HUXKE,
YyeM Yy HOBBIX aJIbTeépHATUBHBIX UCTOYHUKOB. Ha epaguxe 2
MNpeacTaBIeHbl JOJU Pa3MYHbIX FEHEPUPYIOLIUX TEXHOJO-
ruit B ri100ajbHOM IPOU3BOACTBE 2JeKTpodHepruum K 2020,
2050 1 2100 rogam.

Ilepexon Ha HOBbIE BUABI TOILIMBA OyAET UMETH CYIIECT-
BEHHOE 3HaueHUe IS opraHu3anuu sHepretuku. Ha cMeny
MOIITHBIM 3JIEKTPOCTAHILIMSIM IPUAYT MaJoMacIlTaOHbIE Te-
HEpHUPYIOIIE CUCTeMBbI, KOTOpPBIe OyayT co3gaBaThbCsl BOJIM-
31 IOTpeOUTeIIeHt 3JIEKTPOIHEPTUU.

K konny XXI Beka AelieHTpaau30BaHHbIE CUCTEMbI, OC-
HOBaHHbIE TJIaBHBIM 00pa3oM Ha MCIOJb30BAHUU BOIOPO[I-
HBIX TOIUIMBHBIX 3JIEMEHTOB M IIpeoOpa3oBaTesiX COJHEeY-
HOM »Heprum, OyayT oOecredyrMBaThb IMOYTU IIOJOBUHY

Mpaduk 2
YaenbHbIV BEC Pa3/INYHbIX FTEHEPUPYIOLLUX TEXHONOMMin
B rno6asnbHOM NPOU3BOACTEE 3/IEKTPO3HEPIUU
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IMOTPeOHOCTEl phIHKA B 2JIEKTpO3Hepruu. Jloast Bogopom-
HBIX TOIUIMBHBIX 2J1eMeHTOB K 2100 rony gocturder 38%.

Ha mpoTsskeHuM BCEro CTOJIETHSI, COTJIACHO IPUHSITOMY
ClieHapuio, OyIeT MPOMCXOAUTh CABUT B KOHEUHOM ITOTpeO-
JICHWW SHEPIrMM B CTOPOHY 0oJiee 3KOJIOTHMYECKHM YUCTHIX,
TMOKMX M YAOOHBIX IJISI MOTpeOuTeNeil »HeproHocurelei
(epagux 3). TBepable TOIUIMBA, TaKMe KaK yrojiab U OMomacca,
OyIyT BBITECHEHBI C PhIHKA KOHEYHBIX MCTOUHUKOB IHEP-
ruu. Jloysl mpeBaMpyoOIINX CerOAHS Ha 3TOM PBhIHKE Hed-
TETIPOAYKTOB CYIIECTBEHHO COKpaTUTCS. J|OMHUHUPYIOIIYIO
pPOJIb B KOHEUHOM IOTPeOIeHUM OYAYT UTPATh 3JEKTPUIECT-
Bo U Bogopoa. ITocnegnuit K KoHiy XXI Beka CTaHET IjiaB-
HBIM KOHEUYHBIM 3HEPrOHOCUTEJIEM, J0JIS KOTOPOTO JOCTUT-
Her 49%.

OxugaeMbiM M3MEHEHUSIM OyIeT CIIoCOOCTBOBATh pas-
BUTHE TEXHOJIOTMH TOIUIMBHBIX 3JIeMeHTOB. OHU CTaHYT MT-
paTh KJIIOYEBYIO POJIb Ha TpaHCIOpTe (TIe HAaYHYT BbITEC-
HSTh TpPEBAIUPYIOIIME CEroAHs NOBUTaTeIM BHYTPEHHETO
CropaHus), B KJIFOUEBBIX IPOMBIIIJIEHHBIX HUILAX, B OBITY
n ousHece. Ha epaguxe 4 moxaszana oxxumaemasi 1o ClieHapyio
B1-H, rioGanbHasg IMHAMUKA PbIHKA TOIIMBHBIX 3JIEMEH-
TOB 110 CPaBHEHUIO C APYTMMU TEXHOJIOTUSIMU HA TPAHCIIOP-
te. Kak BumHO u3 rpaduka, arperupoBaHHasl 10JIsI TOILIMB-
HBIX DJIEMEHTOB IpeBLICUT 51% B 2050 romy u BhIpacTeT
K 2100 rony no 71%. OcHOBHOE MECTO CpeIy HUX OYAYT CO-
CTaBJISATh BOXOPOIHBIC TOIUIMBHBIE DJIEMEHTHI, OMHAKO BaX-
HOE JOITOJIHEHNE K HAM COCTaBST TOILJIMBHBIC 3JIEMEHTHI Ha
CIIUPTY.

CToib IIUPOKOE paCIpPOCTpaHEHNE TOIUIMBHBIX 3JIEMEH-
TOB Oy/IEeT UMETh BaxKHbIE ITOCJIEICTBUS HE TOJBKO B SHEPre-
TUKE U Ha TPAHCIOPTE, HO U B IPYTrUX CEKTOPAaX 3KOHOMMU-
k. OpgHako IJII 3TOro HEOOXOAMMO TIPEOIOJIETh P
mpo0OJieM, CBI3aHHBIX C UX XpaHEHUEM, TPAaHCIIOPTUPOBKO
U CO3JaHMEM HEOOXOAMMOM IS 3TOT0 MHMPACTPYKTYpPHI.
OnHOIT U3 HUX SIBISIIOTCS PUCKU IIPUMEHEHUST BOTOPOIHBIX
TOIUTMBHBIX 3JIEMEHTOB B OBITY 1 Ha TPAHCIIOPTE.
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HpyruM BaxXHBIM CJIEACTBHEM IIepexoia Ha BOAOPOMHBIC
TOTUIMBHBIC 2JIEMEHTHI SIBJISIETCS CHUXKEHUE BHIOPOCOB yrjie-
poaa. OO0 3TOM CBMAETENLCTBYET, B YACTHOCTU, CpaBHEHME
cuenapus Bl-H, ¢ moctpoennbiv B 2000 roay cueHapuem
B2, ocHOBaHHBIM Ha TPAAMIIMOHHBLIX IIPEINIOJIOXKEHUSIX
0 BJIMSHUM TE€XHOJOTMYECKOIo IIporpecca B Momaeau Mex-
JYHApOJHOTO MHCTUTYTA MPUKIAIHOIO CUCTEMHOIO aHalM-
3a. Kak cnenyetr u3 epaguka 5, B TpaguLIMOHHONH MOIENIHN
3MUCCHUS YIJIepoaa OT UCIIOJIb30BaHUS SHEPTUU U IIPOMBIIII-
JICHHOTO TIPOM3BOACTBA yBeauuuBaeTcs ¢ 6,2 I'T yriaepona
B 1990 romy mo 14,2 I't yrinepoma B 2100-m. B cuenapuu
B1-H, nuk Bbi6pocoB yrmepoaa — 10,5 I't — mocruraercs
K 2040 romy m 3atem cHmxaercsa K 2100 romy mo ypoBHS
5,5 I't, uto gaxe HUXKe, 4eM B 1990-M.

Mpadpwnk 3
JAons pa3nuyHbIX UCTOYHUKOB SHEPrun
B KOHEYHOM NoTpetneHnmn
100
801 n Hydrogen
B Electricity

60 [ Natural Gas
[J District Heat
[l Alcohols
O Qil products
[@ Biomass

Il Coal

40 1

flong pasnuyHbIX UCMOYHUKOB 3Hepul

20

2000 2020 2040 2060 2080 2100

43



Ha ocHoBaHMM ITOJyYeHHBIX OLICHOK aBTOPHI IIPOTHO3a
MNPUXOOAT K BBIBOAY, UTO Pa3BUTHE BOJOPOJHOU BHEpPreTH-
KM MOXET IpPUHECTH BaXHble U TIyOOKME W3MEHEHUS
B (PYHKUMOHUPOBAHME COBPEMEHHBIX 3SHEpPreTUuYeCKUX
PBIHKOB Y TIPUBBIYHBIE MeTOAbI BeAecHUs1 OuzHeca. Haubo-
Jie€ YYBCTBUTEJIbHBIMU K 3TUM U3MEHEHMSIM SIBJISIIOTCS
DPBIHKM TE€HEepMpPYEeMO 3JEKTPO3HEPIrMu U TpaHCIIOpTa.
3nech oXuIaeTcs MOSIBJICHKE HOBBIX IPOIYKTOB, CTaHIap-
TOB CepBHCa, IApTHEPCTB B 00JIACTU HHHOBAIIUOHHOIO
ousHeca u mp. OgHAKO IJI OCYIIECTBIEHUSI KPYITHOMAC-
mTabHoii TpaHchopMaluu TJI0OAJbHOU 3HEePreTuYecKoi
CHCTEMBI, UYTO B pe3yjbTaTre MPUBEACT K YMCTOMY C TOYKH
3peHUs1 OKpyXallleid cpelibl U YCTOMUMBOMY OyaylleMy ye-
JIOBEYECTBa, CETOJHs HEOOXOAMMBI YCUIUS B OOJIBILIOM YKC-
Jie obiacTell 3HaHWI U 3aMHTEPECOBAHHOE yJ4acTE€ MHOTUX
CoUMaJIbHBIX I'pynm U rocymapctB. [Ipexnae Bcero HeoOXo-
JIuMa KOMOMHALIMSI COINIACOBAHHBIX MEpP IoCyIapCTBEHHOM

padunk 4
PocT nonv BOAOpOoAHbIX TOMJIMBHbIX 3JIEMEHTOB HA TPaHCNoOpTe
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Mpadpuk 5
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MOAAEPXKKM M MHULIMATUB OM3Heca, HallpaBJIEHHbBIX Ha CTH-
MYJIMPOBaHNE pOCTa BOAOPOIHOM S9HEPTETUKU.

2.4. OmeyecmeeHHblii onbim B oGnacmu BogopogHoil
JHEpZEMUKU

B CCCP Ha npoTsKeHMM MHOTHX ACCITUIETHI IIPOBO-
IWJINCh aKTUBHBIE MCCIeJOBaHUS B 00JacCTM BOIOPOIHOMN
sHepretuku. Hama ctpana 1o koHua 80-X TogoB 3aHMMaIa
nepenoBbie MO3UIMM 0 UCCIIEA0OBAHUSAM B 3TOI 00JIaCTH.

Eme B 1941 rony B 610KkagHOM JIeHMHIpaae Ha aBTOMO-
Ousie ObLT YCTAaHOBJICH IBUIaTeNlb, padOTaBIIN Ha BOIOPO-
Jie, IpUYeM 3TOT aBTOMOOMIb HEKOTOPOE BpeMsI SKCILTyaTH -
poBaincs. ABropom TipoekTa Obl1 b. M. [lenum, craBmimii
BIIOCJICACTBUM BUIHBIM CIIELIMAJIMCTOM B 00JIACTU BOJOPO/I-
HO#l 3HepreTMkW. EMy yaanoch BHECTM B KOHCTPYKIIMIO
JIBUTATENIsl YCOBEPIICHCTBOBAHUS, KOTOPbIE HE IPUBEIU
K IPpUMHIAIINAIBHBIM U3MEHEHHUSIM, HO CIeIaIi IIPpUTOTHOMI
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I paboTBEl Ha Bomopoae. B KadecTBe TOIUIMBA IIPUME-
HSIJICS BOAOPO/, OTPa0OTaBIINI B adpocTaTax 3arpakaecHMUsI.
Paspabotannbie IllenuineM aBUraTeau MCHOJb30BalUCh
Ha Jilebe1Kax, OMyCKaBIINX a3POCTaTHI.

Bonopon mpuMeHsIIcs IS 3aIycKa OTe4eCTBEHHOM KPYII-
HOTabapUTHON paKeThl-HOCUTENSI «DHEPTUS», BHIBOIUBIIEH
Ha OpOUTY KOCMHUUYECKUIT Kopabib «bypaH».

B 1970-x rogax Ha mpeanpusaATUsIX MUHHUCTEpPCTBA Cpell-
HEro MallMHOCTPOEHMUSI OBbLIM BBIIIOJHEHBI IIPOEKTHBIE HC-
clleIOBaHMsI aTOMHO-TEXHOJIOTUYECKOM CTAHIIMK C BBICOKO-
TeMIIEpaTypHBIM TEJIMEBBHIM PEaKTOPOM IS IPOMU3BOACTBA
BOJIOpPOJa X BOAOPOICOIEPXKAIINX CMECEe, a TAKXKe MeTaHO-
JIa © amMmMmuaka. Ilpu mpoBegeHUN 3TUX UCCICAOBAHUIA HC-
IMOJIb30BAJICSL OIIBIT, HAKOIUIEHHBIM IIpM pa3paboTKe smep-
HBIX paKeTHHIX IBUTATENICH.

B Hacrogiee Bpems Poccuiickuii HaydHbIl 1ieHTp «Kyp-
YaTOBCKUII WMHCTUTYT» TPM y4acTHU DPAda OTEYECTBEHHBIX
U 3apyOeXHbIX OpTaHMU3alMii pa3padaThbIBaeT MEXIYHAPOI-
HBII TIPOEKT MOMIYJILHOTO T'eJIMEBOTO peakTopa, MpeaHa3Ha-
YEeHHOTO AJIs1 TIpou3BoAcTBa aaekTposaHepruu ¢ KIIJI okono
50%. DTa 3HepProycTaHOBKA MOXET HPUMEHSTHCS TaKXe
1 JUISI IPOM3BOACTBA BOIOPOJA Ha OCHOBE MCIIOJbh30BaHUS
TePMOXMMMNYECKUX IIUKIIOB.

B Hauane 1990-x ronos PHII «Kyp4aToBCKMiT MHCTUTYT»
u JIeHUHTpaacKass aTOMHasl 3JeKTPOCTAHIUS IIPH YIaCTUH
kaHagckux ¢upm Atomic Energy of Canada Limirted
u Stuart Energy pazpab®oTaiyd mpoeKT CTaHLUMU MO MPOU3-
BOJICTBY BOAOpOJa METOOM 3JieKTpoju3a. [Ipeanonaraioch
HCIIOb30BaTh 3JIEKTPOIHEPTUIO HEMMKOBOI 3arpy3ku ADC.
PacuetHas MoliHOCTb Liexa aeKkTposu3a coctapisiia 300 MBT.
IMockonabky JIADC wnemosbipabaTeiBaeT 400 muiH KBT.9
B roji, MOXHO ObUIO pacCUMTBHIBATh Ha IIPOM3BOACTBO 8 THIC. T
BOJIOpOA.

OpnHako K Havyaiay 90-x romoB UCcaeq0BaHUs U pa3padoT-
KM B 0OO0JIaCTM BOJOPOMHON SHEPreTMKM OBLIM B 3HAUYM-
TEeJIbHO Mepe CBEpHYTHL. HaydHo-TexHudecKue 3amebl,
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pa3paboTaHHass KOHCTPYKTOpPCKasl JOKyMEHTAaIllus Iiepena-
HBl B pa3JIM4YHbIC CTPYKTYpPHl M, BO3MOXHO, YTpadeHBHI.
MHorue HayuyHble KOJIJIEKTUBBI MCCieaoBaTeNieil U pa3pa-
OOTYMKOB, NECATWIETUSIMHU YCITEITHO IPOBOIMBIINME pa3pa-
OOTKM BOJOPOJHBIX TEXHOJOTUM, pacnaiuchk. OQHAKO B psi-
ne opranuzanuii (PAH, PHII «KypuyaToBcKuii MHCTUTYT»,
PKK «9Hueprus», HHUNCOT, «Pyoun», BHUNUDD u ap.)
MPOJOJLKAIMCh HAYYHO-UCCIIeA0BAaTEeIbCKUE 1 ONBITHO-KOH-
CTPYKTOPCKHUE pabOTHI M0 MCCIECIOBAHUIO JICKTPOXUMUYEC-
KMX IIPOLIECCOB MPUMEHMUTEIHHO K MpobjeMaM BOIOPOIHOM
SHEPreTUKMU, CO3IaHNIO TOIUIMBHBIX JIEMEHTOB 1 3HEProyC-
TaHOBOK Ha MX 0a3e.

K koHuy 90-x rogoB mMHTEpec K 3TOi mpobjeme CHOBa
cTan HapacTtaTb. B HacTosiliee BpeMsi B paMKax (eaepaib-
HOM LieJ1IeBOM HayYHO-TeXHUYECKOM MmporpaMMmbl «Mccieno-
BaHMS M pPa3pabOTKM 10 IIPHMOPUTETHBIM HaIpaBICHUSIM
pa3BuTus Hayku U TexHuKu Ha 2002—2006 roabl» MpOBO-
agarcs HUOKP no co3panuio 3¢p(heKTUBHBIX TEXHOJOTUIA
MIPOU3BOJCTBA 1 HCIIOJb30BAaHUIO BOAOPOIA B Pa3iUUYHBIX
OTpac/siX 9KOHOMUKU U MO pa3padOTKe SHEPreTUYECKUX yC-
TaHOBOK Ha 0a3¢ TOILUIMBHBIX BJIEMEHTOB IIJIsI 9KOJIOTUYECKU
YHMCTOI0 TPAHCIIOPTa 1 IIPOU3BOICTBA 3JICKTPOIHEPTHUU.

CymecTByomuii 00beM (pUHAHCUPOBAHUSI OTEYECTBEH-
HBIX pabOT B 3TOM 00JIACTH IBHO HEAOCTATOYEH M ITO3BOJIUT
Poccuu BpeMeHHO COXpaHUTh JTUINPYIOIINAE TTO3UIIUH JTUIIb
M0 BeCbMa OrpaHUYEHHOMY YUCJIy HalpaBIeHUI.

Asuamus. B cepennne 70-X romoB geunuT 10069 Hed-
TH B MHUpPE IIpUBENI K DHEPIreTUUYECKOMY KpHU3UCy. B cBs3m
C 3TUM WHTEHCHU(PUIIUPOBAIKNCH PAOOTHI IO IPUMEHEHUIO
B TPOMBIIIUIEHHOCTM W Ha TpPaHCHOPTE ajlbTepHATUBHBIX
BugoB tomnuBa. AH CCCP coBmectHo ¢ psagom HUH
n Kb paspaborana mporpamMmMmy Hay4HO-HMCCIET0BATEIbCKIX
U ITIPOEKTHO-KOHCTPYKTOPCKUX pPabOT II0 IIHPOKOMY
BHEJIPECHUIO BOOOPOAHOM SHEPreTUKM B HAPOAHOE XO3SMUCT-
Bo. B cootBeTcTBUM ¢ 3TOM TTporpamMmmoii MM 3 «OmibIT» OBI-
JIO TIOPYYCHO CO3JaHME JIeTaloliell jJaboparopuy Ha 0Oase

41



Ty-154b, ucnonp3yolieil B KaUYeCTBE TOILIMBA XKUIKUIA BO-
nopon (tema «Xonona»). Mcnonab3oBaHue BOAOpOIa TTOMYTHO
MOJDKHO OBUIO  YAYYIIUTh 3KOJOTMYECKYI0 OOCTAaHOBKY
B CTpaHe U 3aJI0KUTHh OCHOBBI TMIIEP3BYKOBOIM 1 KOCMMYEC-
Koit aBuauuu. B neraromnyio na6opatopuro Ty-154 (mmosxe
Ty-155) ob1 nepeobopynoBan cepuithbiii Ty-154 CCCP-
85035 (mopabotaHHbIi g0 ctaHgapra Ty-154B). s obcny-
JKMBaHUs caMoJjieTa ObLI pa3paboTaH aBMAllMOHHBIA KpHO-
T€HHBIM KOMIUIEKC, ITO3BOJISIONINI IIPOBOAUTh Pa3IUYHbIC
BUIbI UCIIBITAHUI C UCIIOJb30BaHMEM OOJIBIIIOTO KOJIUYECT-
Ba KpuoreHHOM Xunkoctn. CunoBasg yctaHoBka TY-155 co-
crout u3 ayx TPIJI HK-8-2 m omHOrOo (LIEHTpaIbHOTO)
HK-88 xoHcTtpykuuu OKbB H. JI. Ky3HenoBa. B xBocToBoi
yacTu ¢ro3essika YCTAaHOBJIEH TOIUIMBHBIN 0aK ¢ 3KpaHUPO-
BaHHOW TEIIOU30JsIUMei, BMelamuii 20 M* CXXUKeHHOro
raza (temmneparypa a0 253°C). IlepBoHayaibHO B KauyeCTBE
TOIIJIMBA UCIIOJb30BaJCI CXUXEHHBbII Bomopoa. B 1989 ro-
Iy caMoJIeT Tepeo0OopPyA0BaIN Ha CXXUKEHHBIN TTPUPOTHBIN
ra3 (temmeparypa — 162°C). JJonoJHUTEIbHO YCTAHOBJIEHBI
CUCTeMBI: rejaudeBast (IS yIpaBJIeHUS CUJIOBOI YyCTaHOB-
KOi1), a30THas (3aMmelnaeT OOBIYHYIO aTMOc(epy B OTCeKax
camoJjieTa U mpeayInpexmnaeT 00 yreuke KpMOreHHOTO TOILIN-
Ba), KOHTPOJISI BaKyyMa B TeILJIOU3OJISIIIMOHHBIX TIOJIOCTSIX.

15 ampemnst 1988 roma 3KMITaX JeTYMKA-UCIIBITATEIIS
B. A. CeBaHbKaeBa BOepBble OAHSI €ro B HE0O.

Ty-155 cTan nepBbIM B MUpPE CaMOJIETOM, padOTalOLIUM
Ha KpHMOTeHHOM ToruBe. OH IIpolien OOIIUPHBIA KOM-
IUieKC ucnbiTaHuil. Ha HeM ycTaHOBiIeHO 14 MHUPOBBIX
PEKOpIOB, COBEpPIIEHBI MEXIyHApOAHbIE MepeeThl MockK-
Ba — bpatucnaBa — Huuma — MockBa 1 MockBa — I'aH-
HoBep. McnbiTanus Ty-155 mo3Bonauin nojayduTh OOraThblit
OIIBIT OOpallleHUs C XKUIKUM BOAOPOIOM M KUIKUM IIpH-
POAHBLIM Ta3oM. bbl1o co3maHO HOBOE YHUKAJIbLHOE 000py-
JIIOBaHUE, OCBOCHBI HOBBIE TEXHOJOTMUECKIE ITPOLIECCHI.

ITo pesyabraTaM 3KcOepuUMEHTOB Ha camoiiete Ty-155
caenaHbl MpopaboTku camoiera Ty-156 ¢ Tpems aBurarens-
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mu HK-89, paboraromumMu 1 Ha CKUXXEHHOM Ta3e, U Ha Ke-
pOCHHE.

B 2001 rony B PocaBuakocMoce yTBepxKaeHa IporpamMmma
co3laHus JieTatollelt 1abopaTopuu sl TPOBEIAEHUS SKCIe-
PUMEHTAJIbHBIX Y OIBITHEIX PA0OT 110 BHEIPEHUIO B IIPAKTH-
Ky 9KCIUTyaTalli¥ BO3AYIIHOIO TPAHCIIOPTa ajJbTePHATUB-
HBbIX BHUIOB TOIIMBa (CXMXXEHHOIO IPUPOAHOIO Trasa
U BOJOPOJIA).

OO1as CTOMMOCTh paboOT MO TIpoTrpaMMe, pacCUMTaHHOMN
Ha ATk JeT, cocraBisieT moutn 200 MaH pyoseit. [1pumep-
Ho Ha 70% »Ta mporpamma OyaeT ¢uHaHCHpoBaThesd Poc-
aBMaKOCMOCOM, OCTaJIbHBIE CPeACTBa OyIyT MHBECTUPOBATH
OAO «Tynones» u Camapckuiit HTK um. Ky3sHenosa.

TommBHbIE 3JIeMEHTHI 1O BOJIOH U B KocMoce. Pa3paboT-
KaMU TOIUIMBHBIX DJIEMEHTOB [JI TPAHCIIOPTHEIX CUCTEM
B CCCP 3aHUMalIvCh HECKOJBbKO HECATKOB WHCTUTYTOB
M KOHCTPYKTOPCKMX Ol0opo. BomopomHble 3HepreTmyecKue
CHCTEMBbI pa3padaThIBaIMCh B paMKaX COBETCKOU JyHHON
nporpamMMbl U IJII CUCTEMBbI «DHeprus—bypaH», a Takxke
JIJIS TIONBOAHOTO (PJIOTA.

B yactHoctn, Kopabenpnas DY ¢ DXI mepBoro nmoxkoJie-
Hus nMmera MomHocTs DY 130 kBT. I1pu 3ToM ncnonab3oBa-
Jlach Ta300a/JIOHHAs CHUCTeMa XpaHeHHUs BOOOPOaa 1 KHUCJIO-
pona moxm maBiaeHueM mo 40 MIla. DHeproycrtaHoBKa
IpoIia HeoOXOAMMbIE MCHBITAHUS M ObLIa CIaHa MEXBe-
JTOMCTBEHHOM KOMUCCHMU.

BriocneactBuu Ob1 pa3dpaboTaH TeXHUUYECKUIA TIPOEKT,
M3TOTOBJIEH M WCIIBITaH IECTBYIOIINI MakeT DY MOIIHO-
ctbio 300 kBT ¢ MHTepMETANTUIHON CUCTEMOI XpaHEHUS
BOJIOpPOJA.

ABTOMOOMIBHBIIH TpaHcnopT. Bogopoa nMeeT MHOTO mpe-
MMYIIECTB B KaU€CTBE TOILIMBA IS TPAHCIIOPTHBIX CPEICTB,
¥ aBTOMOOMJIbHAS IIPOMBIIIJIEHHOCTh aKTUBHO BKJIIOUMIACH
B €T0 MCIIOJIb30BaHUE.

B xonie 70-X romoB KOJJIEKTMBOM OTHENIa TEIJIOBBIX
nBurateiaeit MHcTutyTa mnpobiemM MamumHocTpoeHusi AH
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YCCP non pykoBoactsoM M. JI. BapiaBckKoro cOBMECTHO
¢ B. A. baiikossiM u B. Il. 2KypmaHoM mpoBeaeHa KOHBEp-
Talust aBToMmoousst «MockBuu-412» st paboThl Ha OeH3U-
He, Bogopoe u 0eH30BOA0OpOAHOM cMecHu. bbutn ocyiecTs-
JIEHBI JOPOXKHBIE UCITBITAHUS aBTOMOOWIIS, OTIpeeIeHEI ero
JIMHAMMYECKMEe KayecTBa, MaKCUMajbHasi CKOpPOCTb, TOM-
JIMBHAsl 3KOHOMMYHOCTb, 3KCITyaTallMOHHbIE XapaKTEPUC-
THKU U TOKCUYHOCTh OTPab0OTaHHBIX I'a30B.

B 310 Xe BpeMs1 ObLT KOHBEPTUPOBAH AJisl pabOThI C J0O-
0aBKaMM BOAOPOJA, XpPaHMMOTO B TUIPUIAX, aBTOMOOWJIb
BA3-2101. UcneITanus TTOKa3ajn, 4TO TIPUMEHEHNE BOJO-
poma B KayeCTBe JOIOJIHUTEIHFHOIO TOPIOYETo pelraeT Ipoo-
JIeMy CHIDKCHMS TOKCHUYHOCTH BBIXJIOIIA aBTOMOOMIIS
(oxuch yriaepoma OTCYTCTBYET MOJTHOCTbIO, KOJUUECTBO YI-
JIEBOJIOPOJIOB 1 OKMCJIOB a30Ta HE MPEBBIIIAET MEPCIeKTUB-
HbIE JOITYCTUMEBIE HOPMBI). Hapsiny co CHUXKeHHEM TOKCHYI-
HOCTM J00aBKM BOJAOPOJA CHIMXAIOT pacxon OeH3uHa
npuMepHo Ha 40% ¥ TMOBBHIIAIOT TOIUIMBHYIO SKOHOMUY-
HocThb aBurareis Ha 10—15%. Jlo6aBku Bogopoda paciiu-
PSIIOT KOHIIEHTpallMOHHBIE Tpeaesibl BOCIUIAMEHEHMUS, MO-
BBIIIAIOT CKOPOCTh TOPEeHUsI O€THBIX CMECEIA.

3aBepuieHreM pabOTBHl Hal aBTOMOOWJISIMHU, WCITOJb-
3YIOIIUMU OCH30BOMOPOIHBIE CMECH, CTaja 2KCILIyaTalus
B XapbKOBe CEpHIHBIX TAKCOMOTOpPOB «Bojra», cHaOXeH-
HBIX TUAPUAHBIMY 0aKaMMU IIJIsl XpaHESHUS BOJOPOA.

B 2000 rogy Ha BoxkckoM aBTOMOOUIBHOM 3aBOjie ObLIN
HayaTbl pabOTHI IO CO3JAHUIO aBTOMOOWMJIS Ha TOIIMBHEIX
anemeHTax. B 2001 romy mepBbIif pOCCUNCKUI 3KOJOTUYEC-
KM 4yucThIt aBToMoOuIbr AHTOJI-1 (aBTOMOOWJIL Ha TOII-
JIMBHBIX D3JIEMEHTax), CO3JaHHbIM Ha 0a3e cepuitHOM
«HuBbl», neMoHcTpupoBaiacsd Ha 5-M MOCKOBCKOM MeXIy-
HapoOJHOM aBTOcajioHe. ABTOMOOUJb (haKTUUYECKU TIpel-
CTaBIISIT coOol Taboparopurio Ha Kosecax. C msIThIO macca-
KMpaMy B caJlOHE Macca MalllMHBI IIpUOJIMKalach K IBYM
toHHaM. [1pu 3amace Bogopona 60 1 u kuciaoposa 36 J1 aBTo-
MOOWJIb pa3BUBajl CKOPOCTh m0 80 KM/4 M IIpeomoJieBas

Ha nymu Kk BogopogHoii 3nep2emuxe

200 kM 6e3 3anpaBku. AHTOJI-2 co3maBancs yxe Ha 0aze
yHuBepcana BA3-2111. HoBblii KOMITAKTHBIN 3JEKTPOIBU-
raTesib IEPEeMEHHOTO TOKa pa3Melalicsi B MOTOPHOM OTCeKe
BMECTE C 9HEPrOyCTAaHOBKOM, MpeACTaBSIONIEN COOOM CIie-
1IMaJbHO pPa3pabOTaHHBIM BOAOPOAHO-BO3AYIIHBIN BJIEKT-
POXMMUYECKUI TeHepaTtop, 3a0upamllnii KMCIOPOA HEMo-
CPeNCTBEHHO U3 aTtMocgepHoro Bosayxa. I[log monom
OaraxxHuka pasMelajnuch BOAOPOIHEIE OAIJTOHBI €MKOCTBIO
90 1, Bomopon B KoTopbix comepxaincs npu 400 atM. 3amac
xona AHT®JI-2 obut noBeneH 1o 350 KM, a MaKCUMAaJIbHAs
ckopoctb — 100 xM/4.

HanpHeiilllee pa3BUTHE ABTOMOOMIBHBIX BOXOPOIHBIX
DHEPreTUYECKUX YCTAaHOBOK IIpeIycMaTpuBaeT OTKa3 OT
XpaHeHUs BOJA0poJa Ha OOPTY B OajioHaxX BHICOKOTO JaBjie-
Hus. IlpenmnonaraeTcs mojydyaTh BOAOPOJ M3 OEH3MHA Ha
0opTy aBTOMOOWJISI MOCPEICTBOM TOTUIMBHOIO IMpolieccopa,
pedopMupylolero 6eH3WH B BOAOPOA M YIJEKHUCIBINA Tas.
Takoit Moaxoa IMO3BOJISIET HE CO3[aBaTh CHELMAJIbHBIX BO-
JIOpOA03aIllpaBOYHBIX CTaHIMIA, a 3alpaBisTh aBTOMOOWJIb
Ha 00bIYHBIX A3C.

Ilo mpemBapuTeIbHBIM OIIEHKaM, Macca CTaHIapTHOTO
apTomoOmist cemeiictea BA3-2110 moBwicuTcs He 0Oojee
yem Ha 30 Kr, 3amac Xe Xoma IIpM INTaTHOI 3aIIpaBKe
45 n yBemmuurcst 1o 1000 k.

AtomHO-BoopoaHas 3Hepretnka. Hayunas ¢ 70-x rogos
MPOIIJIOTO BeKa B CTpaHe ObLIM BBHITIOJHEHBI U TOIYYU-
JIM HEeoOX0AMMOe HayYHO-TeXHUUYEeCcKoe OO0OCHOBaHUE
M 3KCIEPUMEHTAJIbHOE MOATBEPKACHNE MPOEKTHl BHICOKO-
TeMIlepaTypHbIX TreaueBblXx peakTopoB (BTI'P) aTtoMHBIX
aHeproTexHoyiornyeckux craHiuit (ADTC) mas xumudec-
KO MPOMBIIIJIEHHOCTH U YepHOI MeTanypruu. Cpeay HUX
IPOEKT aTOMHOM 3HEPrOTEXHOJOTNYECKOM CTAHIIUU C PeaK-
TopoM BI'-400 momrHocThio 1060 MBT (T) 115 simepHO-X1-
MHYECKOTO KOMILIeKCa 10 IIPOM3BOACTBY BOAOpPOAA U CME-
ceil Ha ero OCHOBE, II0 BBHIIIYCKY aMMMaKa M MeTaHOJIa,
a TaK:Ke PsJI MOCISAYIOIIMX IIPOSKTOB 3TOTO HAIIpaBICHUS.



OcHoBoit a1 npoektoB BTT'P nmocayxunu pa3padboTku
SIIepPHBIX paKeTHBIX ABUrartencid Ha Bogopone. Co3gaHHBIE
B Hallell cTpaHe IJIs 3TUX LieJieid UCIbITaTebHbIE BHICOKO-
TeMnepaTypHble PeakTOpbl U JEMOHCTPALMOHHbBIE SIACPHBIC
pakeTHbIe ABUTATEIM MOKa3add paboTOCIOCOOHOCTH MpHU
HarpeBe Bolopoja 10 pekopaHoit Temmepatypsl 3000 K.

BricokoTeMniepaTypHble peakTOphl C TeJMEeBbIM TeIlIO-
HOCHUTEJIEM — 3TO HOBBIMA THUIT 3KOJOTMYECKU YMCTBIX YHU-
BepCaJbHBIX aTOMHBIX 3HEPrOMCTOYHMKOB, 00JIamarolInX
CIOCOOHOCTBIO BhIpabaThiBaTh TEIJIO MPU TeMmepaTypax 60-
nee 1000°C m mMeImmnxX BBICOKUI ypOBEeHbL 0E30TaCHOCTH,
YTO OIpelessIeT IMMPOKHE BO3MOXHOCTH MX HMCIIOJIb30Ba-
HUS, B YaCTHOCTH JJISI IIPOM3BOACTBA BOJOPOA.

OpHuM 13 Haubosiee MPOABUHYTHIX B 3TO 00OJIACTU SIB-
JsieTcss MexXayHapoaHblid ripoekT I'T-MI'P, pa3pabatsiBae-
MBIIi COBMECTHO BEIYIIMMU POCCUHACKMMU WHCTUTyTaMU
(OKBM, PHI «KypuatoBckuii mHcTUTYT», BHUMHM,
HIIO «JIyuy») u amepukaHckoit komnaHnueii GA. O61ee ym-
paBJIeHUE IPOEKTOM M €ro (prHaHCUpPOBaHUE OCYILIECTBIS-
torcst Pocaromom 1 DOE US. B Hacrogiiee BpeMs IIpoBO-
IUTCSI OLIEHKAa TEXHOJIOTMYECKOIO0 TIPUMEHEHHUS 3TOro
IIPOeKTa IJis MPOM3BOICTBA BOAOPOAA C MCIIOJb30BaHUEM
TePMOXMMMNYECKUX IINKIIOB.

TepMoxuMUYecKU TIpoliecC ITOJYYSHHUs BOogopoaa U3
BOJIBI MCITOJIB3YeT IUKJI PeaKIUil ¢ XUMUUECKN aKTUBHBIMU
COCIMHEHUSIMU, HaINpUMEp COEeAMHEHUSIMU Opoma WK
oaa, ¥ MPOBOAUTCS MPU BBICOKOU Temmeparype. TpedyeTcs
HECKOJIBKO CTaauil (OOBIYHO TPH), YTOOBI BHIMOJTHUTD MOJI-
HbII npoliecc. IlpenoxkeHo U paccMaTpUBAETCS HECKOJIbKO
COTE€H BO3MOXHBIX IIUKJIOB. B Beayliux cTpaHax Mupa 3To-
My IIpolieccy yaesseTcss oco00e BHUMaHUE KaK IOTEHIIU-
apbHO Hambosee 3(@PEeKTUBHON TEXHOJOTUM ITPOU3BOACTBA
BoAopoaa U3 Boabl ¢ moMouibio BTI'P. Takoit UK MOXeT
ObITh MOCTPOEH M Ha 0a3e MapoBOM KOHBEPCUM MeETaHa
(IIKM), mocKOJBbKY B 3TOM CJIydae IIOJIOBMHA BOIOpOAA
IIPOM3BOINTCS HE U3 METaHa, a U3 BOJBL.
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HoBecTn B 3TOM LHUKJIE OOJIO BOAOPOIA, IOIYy4aeMOIO
pacuiernjieHueM Boabl, 10 100 1 TeM caMbIM ITOJTHOCTBIO 13-
OekaTh pacxoma MeTaHa MOXKHO, €CJIM MOJIy4aTh B KauyecTBe
MPOMEXKYTOYHOTO MPOAYKTa METAHOJ C IOCICAYIOIINM DJICKT-
POXMMWYECKIM BOCCTAaHOBJIEHHEM MeTaHa, BO3BpaIlaeMOro
B rosioBy mnpoiecca. [logo6HOe pa3BuUTHE TEXHOJOTUMU IO
oTHowieHno K cBsa3ke BTIP-ITKM wMoxeTr craTh peHTa-
OeNbHBIM TIPU POCTe 1IeH Ha MPUPOIHBIA Ta3 cBhille 120—
150 momn/1000 HM.

HNHTepeceH Bomopod M IS aTOMHBIX 2JIEKTPOCTAHIIMIA
KaK aKKyMyJsiTop 3Hepruu. B mpoekTe, KoTopblii pa3dpada-
teiBain PHII «KypuatoBckuit mactutyt», JIADC-1 n Ka-
Haackue pupmbl AECL (Atomic Energy of Canada Limited)
u Stuart Energy B 1990—1992 rogax, Ha nmepBOM 3Tamne Ipej-
MoJIarajoch Co3AaHue MPOU3BOACTBA BOAOPOAA DJIEKTPOJIU-
30M BOJbl MOIIHOCTBbIO 30 MBT, TO ecTh NMpoOU3BOAUTEIb-
HocThlo 14,5 T Bogopola B cyTKM. BTopbIM 3Tamom mpoekTa
HaMeyaJIoCh yBEJIMYEHUE MOLIHOCTH LieXa 3JEKTPOoIM3a 10
300 MBrt. IlpuueM mnpemycMaTpuBaIoOCh HMCIIOJIb30BaHUE
BJIEKTPOIHEPIMM TMPOBaJbHON YacTu Harpy3ku Ha ADC.
IlonyyeHHbIi BomOpoOd IIpeAnoJjarajioch IMpoJIaBaTh
B OUHISHINIO U IPUMEHSTh B OOILIECTBEHHOM TPaHCIIOPTE
B I. CocHoBriii bop. /lpyrum BapMaHTOM HKCIIOJIb30BaHUS
IMOJIy9aeMOTO BOIOpPOJA pacCMaTpUBajach €ro IIOCTaBKa Ha
Kupuiickuii HedrenepepadaTeiBatommii 3aBoa. Ilomydae-
MBII IIPY 3TOM KHUCJIOPOJ MOT OBl CTaTh OCHOBOM ITPOM3BO/ -
CTBa 030HA JUIST OYMCTKU IPOMEBIIIJIEHHBIX CTOKOB CaHKT-
ITetepOypra.

IIpakTHYeCcKHii ONBIT peaau3alui KOMILIEKCHOI mporpam-
Mbl HUOKP no Bomopoanoii anepretuke. B Hoss6pe 2003 ro-
na Mexny Poccuiickoit akagemueit Hayk 1 OAO 'MK «Ho-
PWIBCKUI HUKEJIb» MOANKMCAHO ABYCTOPOHHEE COTJIallleHuE,
KOTOPBIM IpeAyCMaTpUBaJIOCh IIPOBEICHNE COBMECTHBIX pa-
00T B 00J1aCTU BOJOPOAHOUN 3HepreTUKU. B cooTBeTCTBUM
C 3THUM COTJallleHWeM pa3paboTaHa W yTBepxkiaeHa Kom-
IUIEKCHAasI IIpoTrpaMMa ITOMCKOBEIX, HAyYHO-MCCICI0BATEIIb-



CKMX U OIIBITHO-KOHCTPYKTOPCKMX PabOT II0 BOIOPOTHOI
SHEPTeTUKE U TOTUTMBHBIM 2JIEMEHTaM.

OcHoBaHVEM I TIPOBEAECHUS KOHKPETHBIX MCCIIEI0Ba-
Huil gaeasiacsa gorosop Mexny OAO «I'MK ”Hopunbckuit
HUKeab”» 1 PAH, HeoTheMIeMOil 4aCThI0 KOTOPOTO CITYKHU-
JIM TOTIOJTHUTEJIbHBIE COIIallleHNsT, KOHKPETU3UPYIOIIUE OT-
NeJIbHbIe €ro MOJOXEHUSI M, B YaCTHOCTU, YCTaHaBJIMBalO-
LIME TOTOBOPHYIO 1IEHY.

Jnsg opraHuzauum paboT IO IporpamMme ObLT Co3daH
CHEeLMAJIbHBIN KOOPAMHALIMOHHBII COBET M3 YMCJIa BEAYIINX
yueHbiX PAH mon mnpeacenatenbCTBOM BUlle-Npe3UIeHTa
PAH akanemuka I'. A. Mecsua.

CoBeToM MO mporpaMMe OBUTH OTPENeSICHBI CIETYIOIINe
OCHOBHbIE€ HAIpaBJeHMUSI pabOT U TOJIOBHBIE OpPraHW3alUMU
O MX peaanu3aluu.

1. MHCTUTYT He(pTexuMuiyeckoro cuHTe3a uM. A. B. Tor-
yueBa PAH (pykoBoautenb padot akagemuk H. A. ITnats):
® pa3paboTKa HOBBIX 3JEKTPOJOB-KaTaaU3aTOPOB M TOKO-

MIPOBOISIINX PA3AETUTEIbHBIX YCTPONCTB MIJII TOIUTMBHBIX

3JIEMEHTOB;

e pa3paboTKa HOBBIX IIPOIIECCOB, TEXHOJOIUI W aIllapaToB
JIJISI TIPOM3BOACTBA, OUMCTKU U XpaHEHUSI BOJOPOIa, Opra-
HUYCCKNX Y MHBIX 3HEPTOHOCUTEICH JUIST TOIIMBHBIX 2JI€-
MEHTOB.

2. UactutyT Katanusa uM. I'. K. bopeckoBa CO PAH:
® JcclieloBaHNE U pa3paboTKa KaTajM3aToOpoOB U MPOIECCO-

POB 7151 TOTUIMBHBIX 3JIEMEHTOB.

3. UHCcTuTyT 2nektpodusuku YpO PAH:

e pa3paboTKa HOBBIX TEXHOJIOTHMU IS 2JIEMEHTHOI Oa3bl
3JIEKTPOXUMUYECKUX YCTPONCTB;

® JiccleloBaHME U pa3paboTKa TBEPAOOKCHUIHBIX 3JIEKTPO-
XUMUYECKUX YCTPOMCTB.

4. O0beAMHEHHBIN MHCTUTYT BBICOKMX TeMItepaTtyp PAH:
® JcclemoBaHMEe M pa3pabOTKa HOBBIX TEXHOJIOTHMI XpaHe-

HUSI BOIOPO/A;
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® liccleoBaHMe M pa3padOTKa HOBBIX TEXHOJIOTUM 3HepTe-
TUYECKOTO MCTIOJIb30BaHUS BOAOPO/A.

5. Cankr-IlerepOyprckuit HayuHblit LieHTp PAH:

e HoBas dJeMEHTHas 0aza Il MEMOPaHHBIX 3JIEKTPOIHBIX
0JIOKOB Ha TBEPAOMOJHUMEPHBIX 3JICKTPOIUTAX, aKKyMy-
JIMPOBAHUS U XpaHEHUs BOIOPO/A;

® CoO3IaHue MOPTaTUBHBIX MCTOUHWKOB MUTAaHUSI Ha OCHOBE
TO nnsg OBLITOBOM 2JIEKTPOHHOM ammapaTypbl U HEeTpaau-
LIMOHHBIE CUCTEMBbI MOJIy4eHUSI BOAOPOIA.
st pazpaboTKu aBaHNPOEKTOB ObLIKM TpuBJiedyeHbl PKK

«OHEPI'U», HHUWU Cynosoit saeprorexauku (LIHWUN

COT C.-IlerepOypr), mist KOTOPBIX OBUIM pa3pabOTaHBI

M COIVIAaCOBAHBI C 3aKa3UYMKOM TeXHUYECKUE 3aIaHMs II0 CO-

OTBETCTBYIOIIIMM HaIlpaBICHUSIM.

1. PakeTHo-KOCMMYeCcKash KOopHopauuss «DHEPrus» HM.
C. I1. Koponesa (PKK «DHeprus»):
® CO3/aHME BHEProyCTaHOBOK C TBEPAOMNOJUMEPHBIMU

W IIEJOYHBIMU TOIIMBHBIMU 3JIEMEHTAMU IS 3JEKTPO-

M TEIUIOCHA0XEHUS pa3IMYHbIX 00BEKTOB M YCTPOMCTB.

2. lleHTpaabHbIlI HayYHO-UCCAEA0BATEIbCKUI UHCTUTYT
CcynoBoit anekTpoTexHuKu u TexHojornu (HHWUU COT):

e paspaboTrka aBaHmpoekTa «Co3gaHne ONMBITHLIX 00pa3IloB
3SHEProyCTaHOBOK Ha TOILUIMBHBIX 3JIEMEHTaX C TBEPIOIIO-
JIMMEPHBIM 3JIEKTPOJIUTOM>.

Co BceMU TroJIOBHBIMU OpTaHu3alvsIMu, a TakxKe ¢ Paker-
HO-KocMuyecKoit koprnopauuein «DHeprusi» um. C. I1. Ko-
poneBa (PKK «BHeprusi») u lleHTpaJbHBIM Hay4YHO-MC-
CJIeIOBAaTEILCKUM WHCTUTYTOM CYAOBON 3JIEKTPOTEXHUKU
u TexHojioruu (POI'YIT COT) 3akiaodeHbl TOTOBOPHI HA BbI-
noaHeHne HUOKP, npenycMOTpeHHBIX TEXHUYECKUMU 3a-
JaHusiMu 1o norosopy PAH.

OCHOBHBIMU 3aadaMM T'OJJOBHOM OpraHU3alluK B peayu-
3allM COOTBETCTBYIOIIETO pasaeiia (HampaBiIeHUSI) KOM-
IUIEKCHOM ITPOTpaMMBbl ObLIY IIPU3HAHBI:

e (opmupoBaHNEe HAYYHOTO KOJUICKTHBA IJISI PEIICHUS CY-
IIECTBYIOIIMX B JAaHHON 00JIACTM HAayYHO-TEXHUYECKMX



mpo06JIeM Ha OCHOBE KOOIepallly KaApOBOTro MOTeHIIMAIA

U MaTepuajibHOUM 0a3bl MHCTUTYTOB PAH M apyrux opra-

HU3aLWN;

e o0ecrieueHre BBICOKOTO HAyJYHOI'O YPOBHS paboT M 3¢-
(beKTUBHOTO MCHOJIb30BaHMSI CPEICTB YIACTHUKAMU KOO-
Iepauuu;

® BBINOJHEHME PEIIeHUI COBETa, MPOrpaMMHBIX MEPOIPUSI-
TUI U MHBIX BUAOB PabOT, MPEAYCMOTPEHHBIX TEXHUIECKM-
MM 3aJaHMSIMU U IPYTUMU 00s13aTeIbCTBAMU I10 JOTOBOPAaM.
Jnsa mpenBapuUTesIbLHOTO OTOOpa MPOEKTOB, Ipejasarae-

MBIX K peaiM3allii B paMKax IIPOTpaMMBbI, CO3IaHa CIICIH-

ajibHasl SKCIIEpTHAs TPYIIIIA MOA PYKOBOACTBOM IIPEIACTaBU-

Tells 3aKa3uuMkKa. DTa TIpylIa Chrpaja IT0JOXUTEIbHYIO

pOJIb Ha HavyaJbHOU cTaguyu (OPMHUPOBAHUS IIPOTPaMMEI,

IMOCKOJIBKY ITIO3BOJIMJIA 3aKa3YMKYy COPHUEHTHPOBAThCS Kak

B HaIpaBJICHUSIX UCCIEOOBAHUN, TAK M1 B MMEIOIIMXCS BO3-

MoxHocTsax PAH.

Ocoboe BHMMaHHE YIeNsAJIoch JlabopaTopHOMYy obec-
MEeYeHUI0 Hay4yHBIX ucciaegoBaHuit. IlpoGnema cocTosiia
B TOM, UTO uMelolieecs B pacriopsokeHun PAH o6opynmosa-
HUE HE BCerJa MOIJIO 00ecneuyruTb HeOOXOAUMbI YpOBEHbD
HCCeI0BaHUN U pa3pabOTOK KaK IO CBOMM TEXHHYECKUM
BO3MOXHOCTSIM, TaK M 110 HOMeHKJIaType. C yIeToM CpOKOB
M3TOTOBJICHUS U MOCTaBKU (10 6 MecsleB) IMTOJTHOMACIITA0-
Hble (yHIaMEHTaJbHBIC WCCIACHOBAHMS MOIIM HAdaThCs
ToabKo B 2005 rony.

Macmtad npobjieMbl, OypHOE pa3BUTHE PabOT B 3TOM
HaIlpaBJIEHUW BO BCEM MHUpPE MOTpedoBaIn pa3pabOTKU CIie-
LIMAJIbHOM cHCTeMbl WHQOPMALIMOHHOIO O0ecrneYeHUs
U TIpOBeAeHUs MaTEeHTHBIX MccleaoBaHuil. B ¢Bs3u ¢ aTuM
CO3IaH CIelMalbHbIA CAUT, OPUCHTUPOBAHHBIN HA UCIIOJI-
HUTEJIEH IIPOTrPaMMBI.

OcHOBHBIE TPOOJIEMBbI, BO3HUKIIIME B MPOILIECCe IIEPBOrO
rojia peajn3aluy IporpaMMBI:

e pas3Hmia B ¢puHAHCOBBIX cucrteMax: PAH saBistercst yucro
OI0MXKETHOI opraHu3alueii, He MMeeT 00OPOTHBIX CPEACTB,
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MOATOMY ISl BBINOJHEHUs1 pabor Tpebyercs 100-mpo-
IICHTHAs IIPeaoIlIaTa;

HEYPETyJIMPOBAaHHOCTh IIPOOJIEMBl  MHTEJIEKTYaJbHOM
COOCTBEHHOCTHM CO3[aJla MOTEHIUAJbHYIO OCHOBY IS
KOH(IIMKTOB KaK CKPBITBIX, TAK U SIBHBLIX. B Hacrosiee
BpeMst PAH He 3auHTepecoBaHa B JajbHEMHIIEM ITPOIBU-
>KEHUM CBOMX pa3pabOTOK, IMO3TOMY BEpOsSITHEE BCEro 3a-
Ka34yuKy OyayT IepedaHbl HaydHble pe3yJbTaThl, B TOUHO-
CTU COOTBETCTBYIOIIIME TpeOOBaHUSIM TEXHUUECKOTO
3aJaHMsI, HO IJIST MPAKTUIECKOM peann3alii KOTOPBIX IT0-
TPeOYIOTCSI NIOMOJIHUTEIbHBIE M BECbMa 3HAUYMTE/IbHBIC
pacxonbl. DTOro MOXHO OBUIO OBI M30€XaTh, IIPEIyCMOT-
peB ydacTHe HAyYHBIX KOJUIEKTMBOB B pacIIpeAc/icHUN
MPUOBLUIM OT KOMMEPYECKON peann3alii pe3yabTaToB 1C-
CJIeIOBAaHUIM, CO3MaHNK BITOCIEACTBUY MaJIBIX IIPEIIIPUSI-
TAU U T. 1.;

o0IIMe 3aTpaThl Ha yIpaBJecHUE IPOrpaMMO C YYETOM
CO3IaHUs CIeIUATM3MPOBaHHON NHMDOPMAIIMOHHO-TIOMC-
KOBOI1 0a3bl, MPOBEACHMS MPeIBAPUTEIbHBIX MAaTEHTHBIX
WCCIIeIOBAaHMM, pa3pabOTKM TeXHUUYECKUX 3aJaHUil T10
KOHKPETHBIM TeMaM, a TaKXe OpraHu3allMOHHOTO, (u-
HAHCOBO-3KOHOMMYECKOI0 1 MH(POPMALIMOHHOIO 00ecIIe-
YeHUsI 3HAUMTEIbHO HIKE COBPEMEHHBIX CTAHIAPTOB.



0 diopMupoBanuy HayUoHANbHO
HalyYHO-UHHOBALUOHHOI Npo2PaMMbl
«Bogopognan aHep2emuxan

HMmeromasica B Poccuiickoit @enepauiii HOPpMaTUBHO-
IpaBoBas U MeToanYecKasi 6a3a B OOJbILIEi CTEIIEHU OpUEH-
TUpPOBaHA Ha (pemepalibHEIC LIEJIeBhIC M PETMOHAJBHBIC IIPO-
rpaMMBl U He OTpaxaeT cIelHu(pUIeCKUX OCOOCHHOCTEMH
KPYITHBIX HALIMOHAJIBHBIX MPOTPAMM MHHOBALIMOHHOIO TH-
ma. Hike m3mararorcss METOMOJIOTHYECKIE IIPEIIOXKEHMS 110
dopMHpoOBaHNI0O HALIMOHAJIBbHONM HAyYHO-MHHOBALIMOHHON
nporpamMMmbl «BomopoaHast sHepretuka» (maiee — Ilpo-
rpaMma).

3.1.1. Gogepxanue npoGnembl U HeoGXoguMocmb BE PEWEHus
npo2paMMHbIMU MEMmogamu

3a XX Bek nmoTpebiieHe SHEPTUN B MUPE BBIPOCIIO Ooiee
gyeM B 15 pa3 (1900 ron — 21 ko JIx', 2000 rog — 320 3ko JIx)
U OyneT pactu gajnbiie. [lepBudHbIe TPUPOIHBIC UICTOYHUKU

! 1 ako Ik = 27-10° M* HedTH.
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DHEPrUM Mo OOJIbIIell YacTH HEBO30OHOBISIEMBI, UCITOJIB30-
BaHME TPATUIIMOHHBIX MCTOYHMKOB CYIIECTBEHHO 3arpsi3-
HSET OKpPYXalIlyl cpeny (BbIOPOC YIJIEKMCIOTO Ta3a 1o
20-10"> M* B roa). TakuM oOpa3oM, COBpEMEHHOE OOILIECTBO
CTOUT Tepel AUIEMMOIl — 0e3 BHEPTUU HEBO3MOXKHO CYIIIe-
CTBOBaTh, HO COXpaHEHUE TEMIIOB POCTa U METOMOB IPOU3-
BOJICTBA SHEPIUM IPUBENET K pa3pylIeHUIO OKpyxXaloleh
cpennl. HanGonee 060CHOBAaHHBIM BBIXOJAOM U3 JAHHOW CHU-
Tyalluu SIBJISIETCS MCII0JIb30BaHHUE BOIOPOAA KaK OCHOBHOI'O
3HEPrOHOCHUTEJISI Y TOIUIMBHBIX 3JIEMEHTOB KaK TeHepaTOpPOB
3JIEKTPOSHEPTUHU C PE3KUM COKpAIEHHUEM IIOTPeOJICHUS 1C-
KOIMaeMbIX TOILINB.

BonmoponHast sHepreTrKa sSIBJISIETCSI OOHUM W3 OCHOBHBIX
HaIlpaBJICHUI pa3BUTUS YCTOMYUBBIX 9KOJIOTUIECKH YMCTHIX
OTKPHITHIX 9HEPTeTUYECKUX CHUCTEM B MHpE, TaK KaK BOIO-
poI B YMCTOM BUJE, a TAKXKE B COYETAHMU C HEKOTOPBHIMU
JPYTMMU BUJaMU TOILUIMB HauboJiee 3¢(HeKTUBHO Mpeodpa-
3yeTCsl B 9HEPTHUIO.

Bonopon paccMaTpuBaeTcsl KaK 3HEProHOCUTE/b, KOTO-
PBIil BIIOJIHE MOXET 3aMEHUTH CYIIECTBYIOIINUE MPUPOIHbIE
sHeproHocuTean (HedThb, MMPUPOIHBIN Ta3, yrojib). OCHOB-
HOM MPEeANOChUIKOM 3TOTO SIBJISIOTCS IIPAKTUYECCKU Heorpa-
HUYEHHBIE 3aIlackl Bogopoaa B mpupoae. Kpome toro, mpu
CrOpaHUH BOIOPOAAa 00Pa3yIOTCs Iaphl BOABI M TAKMM 00pa-
30M TIOICPKMBACTCS AHAJIOTHMYHBIN IPUPOTHOMY KpPYIro-
000pOT, UTO CO3MAET YCIOBHUS IS MOANEPXKAHUS OKPYXKalo-
el TpUPOIHOM cpelbl B cOAJTaHCUPOBAHHOM COCTOSTHHM.
B »TOM 3aKioualoTcss yHMKaJbHBIE, HE MMEIOIINE ajbTep-
HaTUBbI CBOMCTBA BOAOPOA.

Bonopon kak sHeproHocuTe b UMEET Psifi APYTUX MOJIO-
KUTETbHBIX KAUeCTB:
® HETOKCHYEH, a TIPOJYKTaMU €ro CrOpaHMs C KUCIOPOIOM
SIBJISTIOTCST TIapbl BOIbI; UMEET IO CPaBHEHUIO C JIPYTUMU
BUIaMU TOTTMB HanboJiee BHICOKYIO TeTUIOTY CTOpaHUs Ha
equHuIy Maccel (120 MIIxx/Kr);



® ero MOXHO TPaHCIIOPTUPOBATh U XPAaHHUTh KaK IPUPOI-
HBIH Ta3 (110 TpyOoompoBoaaM, B eMKOCTSIX YUIM B CXKIMKCH-

HOM BUJIE);
® C ero MOMOIIbI0 MOXKHO aKKYMYJIUPOBATh U3JIUIITKU 3JIEKT-
pOBHEPIUHU,  BbIpaOATHIBAEMOW  DJIEKTPOCTAHIUSIMU,

B TOM YMCJIE aTOMHBIMM U TUAPOCTAHIIMSIMU (HAIIpUMED,

B HOUHBIE Yachl U BBIXOAHBIC THU), a TAKXKe SHEPTUIO BO-

300HOBJIIEMBIX MICTOYHUKOB (BeTpa, BOABI, COJHIIA U 1p.);

BOJIOPOI M IIOJlydaeMble Ha €ro OCHOBE BUJbI TOILIMBA

(HampuMep, METaHOJ) MOXKHO IIPUMEHSTHh B JIBUTATEISIX

1 DHEProyCTaHOBKAaX Pa3IMYHOTO Ha3HAYCHMSI.

OCHOBHBIMHU 3KCIUIyaTallMOHHBIMM HEIOCTATKAMM SIBIISI-
I0TCS HU3Kasl TUIOTHOCTb Xuakoro Bomopoma (70 xr/m’)
U HU3Kas temneparypa kuneHus (20 K).

Ilepexom Ha BOZOPOMHYIO 3HEPTETUKY HE TOJBKO MACT
JOTIOJTHUTEJbHBIN IIUPOKOJOCTYIHBIM UCTOUYHUK DHEPIUH,
HO Y MO3BOJIUT PELIUTh KaK YUCTO 9KOHOMUUYECKUE MpoodJie-
Mbl — Ha ONpeAeIEHHOM YPOBHE Pa3BUTUSI TEXHOJIOTUU BO-
JIOpPOJ CTAaHET CaMbIM JEII€BbIM UCTOUHUKOM DHEPTrUu, Tak
U 9KOJOTMYECKME — 3TOT BUJ SHEPIMU HE TOJbKO HE 3a-
I'PSI3HSIET OKPYXKAIOIIYIO Cpeday, HO U B HEKOTOPBIX CIydasix
(TTomyyeHne Bomopoda pa3loXeHWEM BOIBI) (GopMUpyeT
aHAJIOTUYHBIN IPUPOTHOMY KPYrooOopoT.

Hamra cTpana mo cepemunbl 90-x TogoB 3aHMMAJIa Mepe-
nosbie mo3uiuu B HUOKP B cdepe BOmOpoaHON SHEPreTH -
ku. B Poccuu ObLT ocyliecTBIeH MepBblii B MUPE MOJIET ca-
MoseTa-iadopatopun TY-155 Ha Bomopone, co3maHbl OAUH
U3 TMEPBBIX BKCIEPUMEHTAIbHBIX aBTOMOOWJIEH C TOMJIUB-
HBIMU 3JIeMEHTaMM, KOCMUYECKUI KPUOTEHHBI BOIOPOJI-
HBIIf KOMIUIEKC, TI€pPBbI€ ONBITHO-IIPOMBIIIICHHBIE TJ1a3MO-
XUMUYECKNE YCTAaHOBKM IOJYYEHHUSI BOIOPOMAA, OIIBITHBIE
aBTOMOOMJIM Ha OE€H30BOJOPOIHBIX CMECSIX, SKCIIEpUMEH-
TaJIbHbIe BOIOPOAOKKUCIOPOAHbIE MaporeHepaToOphl, IIPOBeE-
JIeHbl pa3paboTKU pa3HOOOpa3HbIX MeETAJIOTUAPUIHBIX
YCTPOMCTB U CO3MaHbI 3((EKTUBHBIC CILIAaBBI — aKKyMYJIs-
TOPBEL BOHOPOIA, BJIEKTPOJNHM3EPHl C TBEPAOIIOIUMEPHBIM
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3JIEKTPOJINTOM Y MHOTHME APYTWe Pa3paOOTKH, BBITIOJIHSIB-
muecs ¢ cepeaunbl 70-x 1o cepeaurHbl 90-X TOI0B.

OpHuM U3 HauboJjiee MEPCINEeKTUBHBIX HaIpaBieHUR
B 9TOM 00JJaCTU HAayKU U TEXHOJOTIWI, B paMKax KOTOpPOTro
B Poccuiickoit @enepaliny CylIeCTBYeT BEPOSITHOCTb COBEP-
IIUTh MHHOBALIMOHHBIN TEXHOJIOTMYECKUIA TPOPHIB, SBISET-
cs pa3paboTKa M KOMMeEpILIMalu3alus MOPTaTUBHBIX TOII-
JIMBHBIX 3JIEMEHTOB 1 pPEaKTOPOB IPOM3BOACTBA BOAOpPOIA
K HUM. BO3MOXHOCTh U HEOOXOOUMOCTb COCPEIOTOUYCHUS
BHMMAaHMs Ha IOPTAaTUBHBIX TOILUIMBHBIX 3JIEMEHTaX 00yC-
JIOBJICHA Te€M, 4TO, O-BUAMMOMY, BpeMs Hadaja uX Macco-
BOII KOMMepIMaIn3alnuy B KauecTBe 3(P(PEeKTUBHBIX UCTOY-
HUKOB TIMTAaHUS IIEPEHOCHBIX »BIIEKTPOHHEIX IIpHUOOPOB
WCUYMCIISIETCS HECKOJbKUMMU TOIaMMU.

B HacTogliee BpeMss B pamkax deaepalbHOM liejieBO
HayYHO-TEeXHUUECKOM ITporpaMMmbl «McciaenoBaHus U pas-
paboOTKM TI0 MPUOPUTETHLIM HAIIpaBJIeHUSIM Pa3BUTUS Ha-
yKi ¥ TexHuKu Ha 2002—2006 rr.» mpoBoasrcs HUOKP
no co3gaHuio 3(P@GEeKTUBHBIX TEXHOJOTWIl IIPOU3BOACTBA
M MCMOJb30BaHMIO BOJOPOA B Pa3IMIHBIX OTPACIISIX 9KOHO-
MUKHU U 110 pa3paboTKe 3HEepreTUYEeCKMX YCTAHOBOK Ha 0ase
TOIUTMBHBIX 3JIEMEHTOB IJI1 SKOJOTMYECKU YKUCTOIO TPaHC-
mopra W IIPOM3BOACTBA 3JIEKTpOodHeprum. OIHAKO TOCY-
JapCcTBEeHHOe (OUHAHCHMPOBAHHE OTCYSCTBEHHBIX pPadOT
B 00JIaCTH BOJOPOAHOUN DHEPreTUKU HECOIMOCTaBUMO C (Pu-
HaHCUpOBaHUEM 3THX pabOT B aBaHTapIHbIX cTpaHaX. Bme-
CT€ C TeM MEXOTpaciaeBOM M MEXIUCLUIJIMHAPHBIN Xapak-
Tep IpobsieMbl TpeOyeT KOMILJIEKCHOIO IIoaxoda K ee
pelIeHUI0 U Pa3BUTUIO pa3paboOTOK Mo 0ojiee IIUPOKOMY
KpyTy 3ajad, 4YeM 3TO IMpeaycMaTpuBaeTcs (eaepalbHbIMU
1ieJIeBbIMU MporpaMMaMu. B yclloBUsSIX HapacTaHUs TEMIIOB
npoBeacHU u peanuszanuu 3apyoexuerx HUOKP u peanb-
HBIX MIEPCIEKTUB YKECTOUSHUSI HAIIMOHAJIbHBIX M MEXIyHa-
POIOHBIX MPABOBBEIX HOPM B OOJIACTU 3aIlIUTHl OKPYKAIOIICH
Cpenbl OIO3maHHe C pa3BUTHEM padoT B 00JacTH BOIO-
POIOHOI SHEPIeTUKM M TEXHOJOIMM MOXET B OJKaiieit



IEPCIIEKTUBE IMPUBECTU K CYIIECTBEHHBIM 3KOJIOTHUYECKUM
1 DKOHOMMYECKUM IOTepsIM JJisl cTpaHbl. TpedyeTcss o0b-
eIUHEeHNEe W CKOOPIMHMPOBAHHOE PEIICHWE HAyJYHBIX, MH-
HOBallMOHHBIX M OpPraHM3allMOHHO-YIIpaBJICHUYECKNX 3aaa4,
coriacoBaHue (enepaabHOIO, perMOHAJIbHOIO U MeXIyHa-
POIHOTO acleKToB peanu3anuu ITporpaMMbl, MpaBUTEIbCT-
BEHHBI ypOBEHb KOOPAMHALIMU BbIMOIHEHUs [IporpamMmbl
U CO3JaHUe YIIPaBJIsIOIell KOMIIaHUU.

B Poccuu u3-3a OTCTaNOCTHM 3HEProxo3siicTBa MoKasa-
TeJb 3JJACTUYHOCTU cIipoca Ha 3Hepruto 1o BBII npesbiiia-
eT 1,5, ”HBIMHU CI0OBaMHU, BTPOE XyKe€, YeM B Pa3BUTHIX CTpa-
HaxX. YUYUTBIBAs 3TO MOYTH KaTtacTpo(puuecKoe OTCTaBaHUE,
PYKOBOICTBO CTPaHHI IIOCTABUJIO 3adady 00eCIIeYnTh He Me-
Hee 50% mpupocta BBII 3a cuet noBbieHus 3pHeKTUBHO-
CTH MCTIOIb30BaHMSI SHEPTOPECYPCOB.

B oToli cBS3M MpeacTaBisgeTcss HeoOXoAUMbIM pa3pado-
TaTh JOJITOCPOYHYIO HAIIMOHAIBLHYIO HayYHO-MHHOBAIIMOH -
HYI0O BOJOPOJHYIO MpPOrpamMMy, B paMKax KOTOPOl MOXXHO
ObLIO OBl aKKyMYJMpPOBaTh KakK (pyHIaMEHTaJIbHbIE U TPU-
KJIaJHble HayYHbIE UCCIeIOBAaHMUS, TaK U UX KOMMEpPLIMaI-
3allMI0 Ha HAIIMOHAJIBLHOM M MEXIYHAapOIHOM YPOBHE, CO-
3maTh YCJIOBMS MJISI Ilepexoma CTpaHBl K BOIOPOTHOIN
SHEPreTHKe Ha IMPUHINIAX IIPO3pavyHOCTH, BCEOXBATHOCTHU
1 00s13aTEIbHOCTH.

3.1.2. OcHoBHbIE 0GRacmu UCCREgoBanui u uHHOBAWU,
cmpykmypa MpozpamMmbl

I'naBHBIE HampaBaeHUs UCCAEA0BAHUI M UHHOBAIIWI JJIsT
peanuzauuu [IporpaMMmer:
® JKOJIOTHYECKH YHCTOE NMPOU3BOACTBO — PA3BUTUEC U TEXHM-
KO-3KOHOMHWYECKOE M COIIMaIbHOE obecrnieueHue 3hdeK-
TUBHBIX ITyTE€i MHPOM3BOACTBA BOAOPOJA U BOIOPOMHBIX
TOIIMBHBIX 3JIEMEHTOB B paMKaxX CYIIECTBYIOIIUX U HO-
BBIX IIPOILIECCOB;
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e 0a30Bble MaTepHaJbl — MaTEepUaIbl IUIST BJICKTPOIM3EPOB
¥ TOIUIMBHBIX IPOIIECCOPOB, UISI XpaHEHMSI, pa3ic/ICHUS
M OYMCTKHM BOIOpOda, B TOM 4YHCIIE C MCIOJB30BaHHEM
HAHOTEXHOJIOTHIA;

e XpaHeHMEe W TPAHCIOPTHPOBKA — MCCJICAOBaHME MHHOBA-
IIMOHHBIX METOJIOB XpaHEHUs, BKJIOYasl TMOPUIHBIE CUC-
T€MbI, KOTOpbIE MOIYT IPUBECTU K TEXHOJOIMYECKOMY
MPOPBIBY, a TaKXe TPAHCIOPTUPOBKU U pacIpeacsieHUs
BOJIOPOIHOT'O TOILIMBA;

e 0e30macHOCTh — pa3paboTKa M O0ecrevYeHNe CTaHAAPTOB
KayecTBa 0€30ITaCHOCTH MPOU3BOACTBA, TPAHCIIOPTUPOB-
KM 1 XpaHEHUs BOIOPO/A;

® HMHHOBALMOHHOE OCBOEHHE BOIOPOIHON IHEPreTHKH — IIO[I-
JIepXKa M KOHCOMUAALUS WHULIMATUB B chepe BOXOPOI-
HO BHEPreTUKU UIST U3MEHEHUSI 0a30BBIX XapaKTePUCTUK
SKOHOMUYECKOM CUCTEMBI;

® HHHOBALMM B 00J1aCTH SKOHOMUKH U ynpaBjeHuss — (popMu-
pOBaHME WHHOBALIMOHHOTO ITapTHEPCTBAa TIOCYIapCTBa,
HaykKu M Ou3Heca, CO3laHMe YIpaB/sIolleil KOMIIaHUM,
MEXIYHApOJAHOIO CTPaTErMYecKOro TEeXHOJOIMYECKOIo
aJIbsiHCA.

DTo npenonpenenseT crpykrypy Ilporpammsr:
1. ®yHoaMeHTaJIbHbIE Hay4YHbIE MCCAEI0BAHUS U pa3pa-

OOTKHM.

2. ITpuknagueie HUP, OKP 1 nHHOBaLMU 11O HaIlpaBJie-

HUSIM:

® TIPOM3BOJCTBO, TPAHCIIOPTUPOBKA U XpaHEHNE BOJOPO/IA;

® TOIJIMBHBIC BJIEMEHTHI;

® BOIOPOJHbII TPAHCIIOPT;

® TIPOMBIILICHHOE U OBITOBOE MIPUMEHEHNE;

e (opmupoBaHUe NHPPACTPYKTYPHI;

e MaTrepuajbl 1 000pyIOBaHUE [IJIsI BONOPOIHOM SHEPTETUKN

e 0e30I1aCHOCTb U CTAaHAAPTHI.

3. OpraHn3anmoHHO-3KOHOMHWYECKNe W HOPMATUBHO-

IIpaBOBbIE MTHHOBAIINN:

® OCBOCHHE PHIHOYHBIX HUIII,



CO3JaHUEe YIPABJSIONIEH KOMITAaHUH;
(bvHaHCUpOBaHVE U CTpaxOBaHWE MTPOCKTOB;
KOOpAMHAIIMS U yIIpaBJIeHUE;

CO3JaHUE 11eJIEBBIX OPTCTPYKTYD;
HOPMAaTUBHO-TIPAaBOBOE O0ECIICUCHHNE;
KaJIpoBO€E OOECIIeYeHUE.

Crpykrypa [IporpaMMbl BKJIFOYaeT TPY B3aUMOCBSI3aHHbIX,
B3aMMOIIEPEKPEIIMBAIOIINXCSI KOHTYpa: MCCJeI0BaTeIbCKUI
(byHmaMeHTaIbHBIE ¥ MIPUKJIAAHbBIE MCCIEIOBAHUS, OIBITHO-
KOHCTPYKTOpPCKHE pabOThl, NEMOHCTpALIMOHHBIE OO0pa3libl);
MHHOBAIIMOHHBIN (0a3MCHBIC W YIIydIialollye MHHOBALIUH,
obecneuynBatoie ocsoeHue pesyabratoB HUOKP u u300-
peTeHUli, MPOM3BOICTBO, TPAHCHOPTUPOBKA W MCHOIB30-
BaHWE BOJIOPOJHOTO TOIJIMBA W TOIJIMBHBIX BJIEMEHTOB,
OCBOEHME PBIHOYHBIX HHII); OpPraHM3alMOHHO-YIIpaB-
JIEHYECKUI, o0ecreunBalonMii corjlacoBaHHOe (YHKIIU-
oHupoBaHUe IIporpaMMBl M €€ COCTaBHBIX 3JEMEHTOB
(moamporpamMM, MpPOEKTOB), KOOPAWHALIMIO AESITEIbHOCTHU
y4acTHUKOB [IporpaMmai.

3.1.3. Ocxoeubie uenu u 3agayu Mipozpammbl

Hens IIporpammbl — cTUMYyIKMpOBaHUE U 3P (HEKTUBHAS
KOOpIWMHANUSA (PyHIAMEHTAIBLHBIX U NPUKIAOHBIX HCCIIe-
JTOBaHMI 1 MHHOBAIIMOHHKIX IIPOEKTOB Ha MX 0a3e, co3ma-
HUE TEXHOJIOTMYECKUX M OPraHM3allMOHHO-3KOHOMMYEC-
KMX YCJIOBWI miIst mepexomga Poccum K BOIOPOTHON
9HEPreTUKe, CHUXKEHNE SHEPrOeMKOCTU M YCKOPEHUE TeM-
noB pocta BBII, obecnneueHne s3KoHOMUYECKO# Oe3orac-
HOCTH U pellIeHMe COIlMaJbHBIX 3aJay Ha OCHOBE MHHOBA-
LIMOHHOTIO ITIapTHEPCTBa TocyldapcTBa, HayKM U OM3Heca,
noolpeHus: 6oiee ria1y0ooOKON Koolepaluu Kak Ha YpPOBHE
Poccmiickoit @enepaumum m CHI', Tak m B TiI06aibHOM
macurabe.
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3agaun [Tporpammpi.

1. ComeiicTBUE CO3IaHUIO OOIIEPOCCUIICKOTO MHHOBAIIU -
OHHOTO TIPOCTPaHCTBAa, (POPMUPYIOIIETO BHYTPEHHUI pPbI-
HOK JUISI HAyKW M TEXHOJOTUIi, 00eCceuynBarOIINiA MTPOABU-
KeHHME HCCICHOBAaHMI M WX KOMMEpPIUAIM3ALMI0 3a CYET
0ojiee BBICOKOTO YpPOBHSI KOOIEpallMM M KOOpAWHAIINU
MeXIy YJYaCTHUKaMM IIpOrpaMMBbl Ha BCEX YPOBHSIX U TOCY-
JapCTBEHHON MOMIEepKKHM 0a3MCHBIX MHHOBALIMI B CTapTO-
BBIA TIEPUO/I.

2. YcueHne HayIHOUN M TEXHOJOTMIECKON 0a3bl IPOU3-
BOJCTBA BOJAOPOJA M TOOIIPEHHE KOHKYPEHILIMU, KOTOpas
obecneuynBaeT MPOJABUXEHUE MCCIEAOBAaHUM M WHHOBaLUM
B chepe BOAOPOTHOIN SHEPTETUKH.

3. OcyuiecTBIeHUEe NHHOBAIIMOHHOIO MPOphIBa B 001ac-
TH DHEPTeTUKU W CMEXHBIX OTPACIISIX KaK BaXKHEHIIIeTo 3Be-
Ha HAllMOHAJIbHON MHHOBALIMOHHOU CUCTEMBI.

4. ObecrieueHre W YCWICHHE pa3BUTUSA WU BHEIPEHUS
HU3KO03aTPaTHBIX OTKPBITBIX SHEPTreTUUECKNX CUCTEM Ha 0a-
3¢ BOIOpOAa U COIIYTCTBYIOIIMX TEXHOJOTUH MHPOBOTO
Kjlacca Ijisd MX IpUMEHEHUs Ha TpaHCIOPTEe B CTallMOHAp-
HOM 1 TOPTAaTUBHOM SHEPIreTUKE.

5. CTuMyIupoBaHUE TOCYIAPCTBEHHBIX M YACTHBIX MHBE-
crunuit B HUOKP 1 nHHOBauuu 1Mo BOJOPOAHON 3HEpre-
THUKEe, a TakKKe IMPUBJICYCHHE WHOCTPAHHBIX WHBECTHIIMI
IUIS peann3aly IpoeKToB IIporpaMMel.

6. ®opmupoBaHue 3OHEeKTUBHONM CHUCTEMbI yIIpaBIeHMS
peanm3alyeil HallMOHAJIBLHOM HpOorpaMMbl, KOOpAWHAIINU
paboT U MPOEeKTOB Ha (peaepaJbHOM, PETMOHATBHOM M MEX-
QyHAapOIHOM YPOBHSIX.

7. Co3maHve WHHOBAIMOHHO-3HEPIeTUUYSCKUX 30H [IJIst
MMMOHEPHOI'O OCBOSHUS IIPOEKTOB IIPOTrpaMMBbl.

8. PazBuTue MeXayHapoAHOTO COTpPYAHUYECTBA B 0Osac-
TU BOJOPOAHOM sHepreTvku co crpaHamu CHT, npyrumu
3aMHTEePECOBAaHHBIMU CTpaHaMu, EBpOIIeiiICKM COI030M.



3.1.4. GpoKu, amanbl flopMupoBanun
U peanu3auuu MpozpamMmsl

PazpaboTka u peanusanusi HaUMOHAJbHON BOAOPOAHOM
nmporpaMMbl Ha mepuon 10 2050 roma BKIIIOYAIOT CIEAyIO-
LIME STaIlbI.

IToarorosurenbnblii 3Tan (2005—2006 ronsr). Paspadorka
KOHIIENIMU U TipoekTa [TporpaMMsel, nx oOCy:XKIeHUE U yT-
BepXIEeHME, BKCIIepTH3a U OTOOp IPOEKTOB, (opMHUpoBa-
HUE VIpaBsdiolleli KOMIAHWM, HOPMaTHUBHO-IIPABOBOE
obecrieueHue.

ITepssiii 3Tan (2006—2010 romer). Peanuzaiyst HaydHBIX
1 WHHOBALIMOHHBIX IIPOEKTOB IepBoil odepenu. Ha stom
aTalle B KauyecTBe IIPUOPUTETOB HAYYHBIX MCCIIETOBaHUI
B pycJie OOIIeMUPOBBIX TEHASHIINI MOXHO Ha3BaTh:
® YCTOMYMBBIC SHEPTETUUECKIE CUCTEMEI;
5KOJIOTMYECKU YMCTHIN Ha3eMHbBII TPaHCIIOPT;
SHEProcHabXeHre XUIUITHO-KOMMYHAJIbHOTO X035ICTBA;
MOPTaTUBHbBIEC TOIJIUBHbBIE DJIEMEHTHI;
adpPOHABTUKY U KOCMOC;
¢opMupoBaHME WHHOBAIIMOHHOIO ITapTHEPCTBA rocymap-
CTBa, HAyKu, OM3Heca U IpaxJaHCKOro obIecTBa, peruo-
HOB IIMOHEPHOTO OCBOCHMS ITPOeKTOB [IporpamMMmeL.
3anaum sTana.

1. Co3maHue Hay4YHO-TEXHOJIOTMYECKOI 6a3bl IJs mepe-
X0J1a K BOJOPOIHON SHEPTeTHUKe.

2. ObecneueHrue MHGOPMALMOHHONM, OpraHU3allMOHHOM
1 METOIUYECKOU ITOIAEePXKKN MCCIeTOBAaHWI U WHHOBAIUI
B chepe BOAOPOIHOMN SHEPIETUKH.

3. OcylecTBIeHWe MUOHEPHBIX MHHOBAIIMOHHBIX MPOEK-
TOB B MPOU3BOACTBE U MCIOJIb30BAaHUM BOAOPOAA U TOILIMB-
HBIX 3JIEMEHTOB, 3HAYMTEIHbHOE CHIDKEHUE UX CE0ECTOMMOCTH.

4. @opMUPOBAHUE MEXIOCYIApCTBEHHBIX IPOTPaMM
B pamkax CHI', BkiiodeH1e B eBpOIEiiCKIE W WHEIE 3apy-
OeXHbIe MHUIIMATUBHI B chepe McCIenoBaHU II0 BOOOPOI-
HOW BHEPreTUKeE.
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5. ®opMUpoOBaHUE CHCTEMBI ITapaMEeTPOB U CTaHIAPTOB,
o0ecrneyrBapIIUX 0€30MacCHOCTh NMTPOU3BOACTBA, TPAHCIIOP-
THUPOBKM 1 UCIIOJI30BaHUS BOJOPOMTHOTO TOILJIABA.

6. Co3manue MHPPACTPYKTYphl, obecIieunBaloOlIeil yII-
paBJieHUE U pa3BUTHE BOJOPOAHON SHEPreTUKU.

7. PazBuTHE Hay4YHO-TEXHOJOTMYECKOTO IOTEHLMATA
U TTIOJTOTOBKA CITELIMATUCTOB.

Bropoii artan (2011—2020 romper). dopMupoBaHUE PHI-
HOYHBIX YCJIOBUI 1 MTHHOBALIMOHHOTO ME€XaHHU3Ma Mepexoaa
K BOJOPOJHOU 5KOHOMHUKE U OCYIIECTBIEHUE KlacTepa UH-
HOBallMOHHBIX IIPOEKTOB IS Ilepexoda K BOIOPOIHOI
9HEPreTUKe B 30HAX MMOHEPHOTO OCBOEHUSI OA3UCHBIX WH-
HOBallMii B 001aCTU BOAOPOJHOI SHEPTETUKU.

Tpetuit atan (2021—2030 roasi). OCBOeHUE PHIHOYHBIX
WHHOBALIMOHHBIX HUII MCIIOJIb30BaHMUS BOIOpPOIA M TOII-
JIMBHBIX 3JIEMEHTOB B Pa3JIMYHBIX 00JACTIX U chepax KO-
HOMUKM, MHOTOKpaTHOE yBeJInueHue odbeMa IMponu3BOACTBA
U CHUXEHHE ce0eCTOMMOCTHU sl o0ecnedeHUs] KOHKYpeH-
TOCITOCOOHOCTH BOAOPOIHOIO TOIUIMBA W TOIUIMBHBIX 3JI€-
MEHTOB.

Yerpeptoiii 3tan (2031—2050 ronwr). OcyluecTBieHUe
KpynHoMaciTabHoro mepexoma Poccwmiickoit Penepannu
K BOJAOPOJHOM SKOHOMMKE, oOecreueHrue JIMAUPYIoLeid po-
a1 Poccuy B HEKOTOPBIX HAIIPaBJIEHUSIX 3TOTO Mepexoaa.

3.1.3. OcHoBHbie Yyacmuuku Mpo2pammbl

Opranbl rocyIapcTBEHHOr0 ynpasjeHus — ¢eaepaibHbIe,
pervoHaibHble, MYHULMIIAJbHbIC BBICTYIIAIOT B KauyecTBE
TrOCYIapCTBEHHBIX 3aKa3uuKoB [lporpamMMbl, moamporpaMm
U KPYITHBIX TTPOEKTOB, a TaKXKe OCYIIECTBJISIIOT HOPMAaTUB-
HO-TIPaBOBOE PETYJMPOBAaHUE M YaCTUYHOE (PUHAHCUPOBA-
HUE B CTApTOBBIN MEPUO UCCAEAOBAHUI U MCTIOJIb30BAHUS
0a3uCHBIX MHHOBAIIWA.
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Hayunoe co001mecTBO MpOBOAUT HAYUHO-UCCIEA0BATEb-
CKME€ U OMBITHO-KOHCTPYKTOPCKUE PabOThI U HAYYHOE CO-
MMPOBOXAEHNE NHHOBALIMOHHBIX TPOEKTOB.

DuHAHCOBOE COO0DIECTBO YYACTBYeT B MHBECTMPOBAHUU
ITporpaMMBbI U IPOEKTOB.

IIpennpusiTusi 3HEPreTHYECKOro CEKTOpa OCYIIECTBIISIOT
COMHBECTUPOBAHUE KOHKPETHBIX MHHOBALIMOHHBIX IMPOEK-
TOB B paMKax [IporpaMMbl U peaau3yioT ux.

IloTpeduTesn — mpeanpusTUs TpaHCIIOpTa, XUMUYEC-
KOOI, HedTenepepabaTeIBaONIeii, MeTaJUIypTUIeCKOM,
MULIEBON W APYTUX OTpacjedl IPOMBIIJIEHHOCTU, XU-
JIMIIHO-KOMMYHaJIbHOI'O X0O351AICTBA UCMOJb3YIOT BOAOPO
U TOIUIMBHBIEC BJIEMEHTBI B CBOMX TE€XHOJOTMUYECKUX IPO-
eccax.

MNHocTpanHble MHBECTOPHI W MAPTHEPHI YIACTBYIOT B pea-
JIN3allMA BOAOPOMHBIX MPoeKTOB IIporpaMMebl, B BBIMTOJIHE-
HUM MEXTYHAPOIHBIX TPOESKTOB U IIPOTPaMM.

HMHCcTUTYTHI rpakaaHCKOro o0mecTBa GopMUPYIOT 0O0IIIe-
CTBEHHOE MHEHME B LIEJAX Iepexoa K IKOJIOTMYECKU YUC-
ThIM OTKPBITBIM 3HEPTreTMYECKMM CUCTEMaM, KOHTPOJUPY-
10T X0[ peaiu3anuu [IporpaMMbl U TIPOEKTOB.

3.2. Mexanusm fhopMupoBanug U peanusaguu
HayuoHanbHOi HAaY4HO-UHHOBALUOHHOD
npozpammbl «Bogopoguasn aHepzemuKan

3.2.1. 06wue mpeGoBanus K MEXaHU3MY

Mexanusm ¢opMHUpOBaHUS U peanusauuu I[IporpaMmbl
(manee — MexaHW3M) HalleJIeH Ha CcO3JaHue BOJOPOIHOM
sHepretuku B Poccuiickoit Menepaunn, obecneynBaloieit
IMOJIy9IeHHE BOIOpOAa KaK TOIIMBA, 0€30IIaCHOCTD €ro Xpa-
HEHUsI, TPaHCIIOPTUPOBKHU W MCIIOJIb30BaHMs Ha 0a3e cucTe-
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Mbl TOTUIMBHBIX 3JIEMEHTOB, CO3[JaHUE IKOJIOTUUECKHN YKC-
TBIX 2JEKTPONPUBOAHBIX BOJOPOAHBIX TPAHCIOPTHBIX
CPENCTB, AElEHTpaJIM30BaHHOE HeprocoepexeHue. [lom-
0Op 2JEMEHTOB MeXaHU3Ma JOJXKEH OCYILEeCTBISTHCS C 11e-

JIBIO €r0 ONTUMU3AIUU TPUMEHUTEIbHO K CIIeUu(UKe OT-

paciu TIpu y4yeTe MHOXecTBa (akTopoB. BaxkHerliiee

3HAYE€HME B CBSI3U C 3TUM MPUOOPETAET CBOMCTBO afaliTUB-

HOCTU MeXaHM3Ma, HEOOXOAMMOE IJis TMOBBIIICHUS €To

aJeKBaTHOCTH YIIpaBiseMOMYy IIpoleccy. Bce 3To cTaBUT

HOBBIE IIPOO0JIEMBI KaK IO OpraHU3allMM BCEl CUCTEMBbI YII-

paBieHus Ilporpammoii, Tak 1 1o GOPMUPOBAHUIO OPTAHM-

3alIMOHHO-9KOHOMUYECKOTO MEXaHW3Ma, TEXHOJIOTUU U Me-

TOAOB YINPaBJICHUSI HA YPOBHE MOAMPOTPAaMM M OTIAEIBbHOTO

npeanpusiTusl (TPpOU3BOACTBEHHOTO KOMILJIEKCa) — y4acT-

Huka [IporpaMmbi.

OcobenHoctn IIporpamMMbl Kak OOBEKTa yIpaBIeHUS
BBIABUTAIOT CJIeAyIOIIMe TpeOOBaHUs K MeXaHU3My ee (hop-
MUPOBAHUS U peaau3alliu:;

BO-TIEPBbIX, OH JOJKEH OBITh JOCTATOYHO ITOJHBIM, CUCTEM-
HbIM M COOTBETCTBOBATh CJIOXKHOCTM M MAacCIITaOHOCTHU
00BEKTA;

BO-BTOPBIX, €T0 3JIEMEHTHI JOJIKHBI ObITh OPUEHTUPOBAHBI
Ha TOBBIIICHNE HAYYHO-TEXHMYECKOTO YPOBHS, 3HAUM-
MOCTH, HOBM3HbBI Pa3paboTOK, X COBOKYITHOTO COIMAJIb-
HO-2KOHOMMYECKOTO M IKOJIOTHYeCcKOTro 3 (heKTa;

B-TPETbUX, OH JOJDKeH 0a3upoBaThCsl HAa MEPCIEKTUBHBIX
MPOTHO3aX, COOTBETCTBYIOIIMX LM U CPOKaM HayYHO-
TEXHUYECKOTO U MHHOBAIIMOHHOTO Pa3BUTHSI;

B-Y€TBEPTBIX, OH JOKEH OBITb TMOKMM, CBOEBPEMEHHO
afarTUPOBATHCS K U3MEHEHMSIM KOHTYPOB Ha pa3HbIX (ha-
3aX HayYHO-TEXHOJOTMYECKUX 1 SKOHOMUYECKUX IIUKIIOB;

B-IATBIX, 00eCIeYBaTh OTKPHITOCTh IIporpaMMbl, BO3MOX-
HOCTb y4acTUS B HEH IMPEANPUATHA KW OpraHU3aLuii
pa3HbBIX (OpPM COOCTBEHHOCTH, OT€UECTBEHHOIO U 3apy-
OEXHOTO KaIluTalla, 3aMHTEPECOBAHHBIX PETHOHOB U MY-
HULIMTTATIBHBIX 00pa30BaHUM.



3.2.2. Op2anu3ayuonHo-IKOHOMUYECKOE [pecypcHoe)
oGecnevenue NipozpaMmbl

Mexanu3mM (pyHKUIMOHATbHO BKJIIOUAET B CeOsl 3KOHOMM-

YECKHEC 1 OPraHu3aniMOHHbIC ITPOLICCCHI.
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DKOHOMHYECKHE TPOLECCHI:

NMPOrHO3UPOBAHME, TEKYIIIEE U CTPATETMYECKOE ITUIAHUPOBA-
HHUE padoT MO KOMIUIEKCHOMY PEIIeHMIO BaXXHEHIIIMX Ha-
YYHO-TEXHUYECKUX U MHHOBALMOHHBIX MPOOJIEM HApOI-
HOXO3SMCTBEHHOIO0 M  OTPACJIEBOIO yPOBHEU IIpu
pean3alyu MporpaMMbl U KOOpAWHALMU JEUCTBUIA yda-
CTHUKOB;

¢uHaHCHpOBaHMEe — LIEHTPATU30BaHHbIE ACCUTHOBAHUS U3
deaepalbHOro, peruoHaJbHbIX U MECTHBIX OIOIKETOB (Ha
MpoBeJeHWEe HAYYHBIX UCCACAOBAHUIA U pa3pabOTOK, TeX-
HOJIOTMYECKME WHHOBALlMM, KalWUTaJIbHbIEe BJIOXEHMUSI);
cpelncTBa OIOIXKETHBIX M BHEOIOMXKETHBIX (DOHIOB, B TOM
YyHCJie BEHYYPHBIX; (PMHAHCUPOBaHNWE Ha KOHKYPCHOM OC-
HOBE B paMKax roCyJapCTBEHHbIX UHBECTUIIMOHHBIX, Ha-
YUYHO-TEXHUYECKUX U MHHOBALIMOHHBIX MPOrpaMM, a TaK-
XK€ OTIEAbHBbIX IIPOEKTOB;, YaCTHbIE M WHOCTPaHHbBIE
WHBECTULIMU;

KpPeIUTOBAHME — KPEIUTbl POCCUMCKUX U 3apyOexkHbIX
(MHAHCOBO-KPEAUTHBIX OpPraHU3alvid 11 TOAACPKKU
BbICOKOA(D(MEKTUBHBIX MPUKIAIHBIX HAYYHO-TEXHUYECKUX
Y MHHOBAILIMOHHBIX TTPOEKTOB, a TaKXe I PEIIEHUS 3a-
Jlad MacCOBOT'O PACIIPOCTPAHEHUSI HOBOBBEIICHUIA;
npeaocTaB/ieHHe HAJOTOBbIX M TAMOXKEHHBIX mpedepeH-
Uil — TOJHOE MM YaCTUYHOE OCBOOOXKIEHUE CYyOBEKTOB
U OOBEKTOB HAayyHO-TEXHUYECKON M HWHHOBALMOHHON
nesatelbHOCTU [IporpaMMBl OT HAIOTOOOJIOKEHUST U TaMO-
JKEHHBIX TUIATEXEH IS MOBBILIEHUSI KOHKYPEHTOCITOCO0-
HOCTHU HAayYHO-TEXHUYECKOM Y MHHOBALIMOHHON IPOMYK-
LU,

1eH000pa30BaHWe — CHCTeMa JIOTOBOPHBIX LIEH Ha Hayd-
HO-TEXHUYECKYIO MPOAYKIIMIO, 0OeCleunBaoIX OalaHC

Ha nymu Kk BogopogHoii 3nep2emuxe

SKOHOMUYECKUX MHTEPECOB B LIETIN Pa3pabOTINK — M3r0-
TOBUTENIb — IIOTPEOUTEIh HOBOBBEACHMI; IIPOrHO3MPOBa-
HUe OTUHAMUKH 1IeH, MX CBOEBPEMEHHOE CHIKCHUE IS
pacIIMpeHusI CIIpoca;

e CTUMYJHMPOBAHHE — HCITONb30BaHME (DOHAOB OIUIATHI TPY-
Ja, Hay4YHO-TEXHWYECKOTO M COLMAJIbHOIO pa3BUTHS,
MaTepuaJbHOIO ITOOIIPEHUsI, METOI0B MOPAJbHOIO CTH-
MYJIMpPOBaHUS YYaCTHMKOB peanu3aiuu IIporpamMmbl
Y BHECEHHBIX B Hee IpoekToB. CTUMY/IMpOBaHME IIPUTOKA
kanpoB B [IporpaMmy MOXHO MHULIMMPOBATh MEpaMU CO-
LIMAJIBHOTO XapaKTepa, OCYIIECTBICHNE KOTOPBIX BO3MOX-
HO IIpU OIIpeIeJICHHOM IroCyIapCTBEHHOM MOMIEPKKE, CO-
YeTapIIecsa ¢ YCUIUSIMU YacTHOTO UM KOPIOPaTUBHOIO
ceKTopoB 3koHOMUKU. B IIporpamme ciaeayeT Takxke mpe-
IYCMOTPETh MEpPhI IO OPraHM3allMOHHOW M IIpoITaraH-
JUACTCKOI COCTaBIISIIOIIMM KaapoOBOIO oOecIieueHusT (Ha-
YYHO-TEXHMYECKOE TBOPUYECTBO MOJIOIBIX CIELIMAIMCTOB
B 00JJaCTU BOIOPOMHON 3HEPreTUKHU, IMPOBEICHUE KOH-
KypCOB Ha M300peTeHUs U T. 11.).

OpraHu3anmoHHbIe MPOLECChI:
® OpraHM3aNnUoHHOE oOecneyenne — (POPMHUPOBAHUE OPTraHU-

3alIMOHHBIX CTPYKTYyp yipasieHus1 IIporpammoii, paspa-

0oTKa (popM OpraHM3aIMOHHO-2KOHOMHIECKOTO B3aUMO-

IecTBUS y9acTHUKOB IIporpaMmer;
® DJKCIEepPTHOe oecmedyeHne, ITO3BOJISIONIee OCYIIECTBUT OT-

00p HauboJiee 3¢ (HEKTUBHBIX U TTEPCIIEKTUBHBIX MPU pea-

mmu3anuy [TporpaMMbl HaydHBIX 1 MHHOBAIIMOHHBIX ITPO-
€KTOB MWCXOAS M3 HAaydHO-TEXHHMYECKOTO YPOBHS,

SKOHOMUYECKOI M 3KOJIOrn4ecKoil 3 PeKTUBHOCTH MPO-

€KTHO-KOHCTPYKTOPCKMX pPELIeHUI, KOHKPETHBIX IpPO-

JIYKTOB U TEXHOJIOTUIA.

C yueroM cOBOKyITHOCTH TpeboBaHuit kK IIporpamme
MOXHO BBIACIUTh YEThIPE OCHOBHBIX BMAA BSKCIIEPTHU3HI,
NPUMEHUMBIX B MeXaHU3Me €€ (QOpPMHPOBAaHMS: Hayd-
HYI0 M MHHOBAIIMOHHO-TEXHOJIOTMYECKYIO, 3KOHOMMYEC-
KYI0 U DKOJOIMYeCKyIo dKcrepTusbl. HayuHas skcneprusa
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IMpu3BaHa O0ECIIEUMTh JIMI M OpPraHbl, IMPUHUMAIOIINE pe-
meHud o ITporpamme, nHdopmalyeii 0 HaydHO HOBU3HE,
MEPCINEeKTUBHOCTU, 3HAYMMOCTH, MACIITAOHOCTH U T. I.
Llenbo MHHOBALIMOHHO-TEXHOJOTMYECKON IKCIEePTU3bI SIB-
JISIETCSl OlIEHKa TEeXHOJIOTMYECKOI'0 YPOBHSI M KOHKYPEHTO-
CocoOHOCTU MpoekToB IIporpaMmbl, ”HHOBAlIMOHHOU Ha-
MPaBJeHHOCTU KaNWUTAJIbHBIX BJIOXEHU B OCHOBHBIC
¢oHIBI, a TAKXKE TEXHOJIOTUYECKUX ITapaMeTPOB, KOHKYPEH-
TOCIIOCOOHOCTH IIPOAYKIIUM, IIPOU3BOAMMOI Ha OCHOBE MH-
BECTUILIMOHHBIX BJIOXEHWI, TEXHOJOTHMYECKOIO YPOBHS €¢
IIPOM3BOJCTBA U T. I. DKOHOMMYECKAS SKCIepTH3a JaeT 3a-
KJIIOUeHHE O PEHTAa0EJIbHOCTH U CPOKaxX OKYIIAeMOCTH BJIO-
KEHUM B IIPOEKTHI, SKOJIOTHUYEeCKass — 00 MX BIAMSHUM Ha
OKPYXAIOIIYIO Cpeny.

B ITporpammMe ¢ MOMOIIBIO 3KCIIEPTU3bI JOJXKHBI OCYIIIE-
CTBJISITbCS TaKue 3Tanbl ee (OPMUPOBAHUS U peau3alUU,
KakK OTOOp MPOEKTOB /15 UX BKJIIOUEeHUS B cocTaB [Iporpam-
MbI, OIIEHKA IIOJIYyUYEHHBIX PE3YyJIbTAaTOB. DKCIEpPTU3a Kak
0COOBIH BUJ MHTEJUIEKTYaJbHOU AEATEIbHOCTA TECHO B3au-
MOCBSI3aHa C IIpolieccaMy IIPOTrHO3MPOBAaHMS U aHAIM3A.

OT1o6op nmpoekToB B IIporpaMmy, TO €CTh HaOJHEHHE €€
KOHKPETHBIM COAEpKaHMEM B BUIE JOCTATOUYHO KPYITHBIX,
JIOTUYECKU 00BbeIMHEHHBIX MEeXIy C000#1 paboT (IIpOEeKTOB),
OymeT 6a3MpoOBaTHCSI HAa SKCIIEPTHU3E.

st or6opa mpoekToB B cocTaB IIporpaMmbl mepBOHA-
YaJbHO MPOBOAMTCS WX Hay4yHasl 3KCIepTv3a, a 3aTeM II0
MpoeKkTaM, TMOJYYUBIINM IO €€ pe3yJbTaTaM MOJOXUTEIb-
HbIe 3aKJIIOUEHUSI, OCYILECTBISIOTCSI MHHOBALIMOHHO-TEX-
HOJIOTMYECKasi, 3KOJIoTUYecKash U 9KOHOMUYeCcKas dKCrep-
TU3bl OM3HEC-IJIAHOB WMHHOBAllMOHHO-WHBECTULIMOHHBIX
MIPOEKTOB.

Onenka IIporpamMmel repes €e yTBepXKIeHUEM IIPOBOIUT-
Cs1 C MMOMOILLbIO KOMILIEKCHOM 3KCIepTU3bl, 00beAUHSI0IIEH
CHELMAIM3UPOBAHHYI0 HAy4YHYI, WHHOBAIIMOHHO-TEXHO-
JIOTUYECKYI0, SKOHOMMYECKYIO M 29KOJOTHMIECKYIO IKCIIEpP-
TH3BbI, YTO MO3BOJUT MOJYYWTh MAKCHUMAaJIbHO IIOJIHYIO
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nHpoOpMaLr o Ipoekrax IIporpaMMbl Kak O CHCTEMHOM
nNporpaMMHOM KOMILIEKCe, 00JamaloleM BHYTPEHHUM
€IUHCTBOM, HENPOTUBOPEYMBOCTHIO, COAJTAaHCHUPOBAHHOC-
TblO, U OLIEHUTb BO3MOXHOCTb IJIs JOCTUIKEHUS Leyei
ITporpaMmel.

Onenka xona peanmuzanuu [IporpaMMbl TO3BOJISIET MEPU-
OIMYECKU €€ KOPPEKTUPOBATh, YTOUHSITh COAEpKaHUE B 3a-
BUCUMOCTHU OT TOCTUTHYTBIX pe3yabTaToB. KoHTpoJb 3a pe-
aJIbHBIM XOAOM BBITIOJNIHeHUsI paboT 1o Ilporpamme Oymet
BBICTYIIaTh B KayeCTBE OOpaTHOU CBsI3U, obOecrneunBarolei
CBOEBpEMEHHOE BHECEHHE HEOOXOAUMBIX W3MEHEHMI,
U SIBUTCS BaxKHeHIein (GyHKIINeH 3aKa3YNKOB 1 YIIPaBIISIO-
e KOMIIAHUMU.

Poap skcnepTusbl ONpU OCYLIECTBACHUM KOHTPOJS 3a-
KJII0YaeTCsl B YBEJIMYECHUU IJIYOMHBI, MOBBILLIEHUU BCECTO-
POHHOCTU U O0BEKTUBHOCTU OLEHKHU, TOCTUTAEMOIi 3a cueT
TOTO, UTO B TaKOi OlleHKe OYydyT y4yacTBOBaTb BbICOKOKBA-
JUdUIIMPOBaHHBIE SKCIIEPTHI, HE TOJIbKO HE UMEIOIINE PsI-
MO 3aMHTEPECOBAaHHOCTU B MCKaXXEHMU 3TUX PEe3YyJIbTaTOB,
HO 1 CIIOCOOHBIE OCYIIECTB/SITh aHAINU3, MPEIOCTaBIISITh CO-
OTBETCTBYIOIINE OOBSICHEHMS X0y IPOIECCOB X KOHCTPYK-
TUBHBIC PEKOMEHIAIIUM II0 MX KOPPEKTHPOBKE, a TaKXKe
B CBOEBPEMEHHOII KOPPEKTHUPOBKE COCTaBa IIPOCKTOB IIPHU
MOSIBJICHUM HOBBIX HAyYHO-TEXHUYECKUX ITOCTVDKCHUI
U IIPU CYIIECTBEHHOM M3MEHEHUM KOHBIOHKTYPHI BHYTPEH-
HEero U MUPOBOTO PBIHKOB.

KanpoBoe o6ecneyenne ITporpaMmbl — moAroToBKa Tpy-
JIOBBIX PECYpCOB ISl peanusanuu npoektoB [IporpaMmbl
U CUCTEeMa UX TEePEernoAroTOBKMA W MOBBIIIEHUST KBATUGDU-
Kalluu; cucTeMa arrecTalluu pabOTHUKOB U T. A. Kaapo-
Boe obOecrieyeHUe JOJKHO OXBAaTUTh CJEAylollUe Ha-
MpaBJIeHUsI: UHTErpalnio Hayku U BbICIIEro odpa3oBaHUs
B 00J1aCTU BOJOPOAHOIM dHEPreTUKU; obecrieyeHUue BhICO-
KOKBanuUIIUPOBAHHBIMU  KagpaMu; CTUMYJUMPOBaHUE
nputoka B IIporpammMy Kak HaydyHbIX M WHXEHEPHO-
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KOHCTPYKTOPCKUX, TaK M padO4YMX KaapoB; ITOBBIIICHUE
KBaTU(pUKALUM U 3apyOeXHbIe CTaXUPOBKU YUYEHBIX
U CIIEIAATIUCTOB.

MHTerpanus HAYKM W BBICIIET0 0Opa3oBaHMs, C OIHOIA
CTOPOHBI, IOJKHA co3daTh B paMKax IIporpamMMbl ycioBust
IJI TIOJTy4YeHUsI HayKON MPUHLMUIIMAIBHO HOBBIX MEXIUC-
LIMTUTMHAPHBIX 3HAHUI 33 CUET COeNMHEHUS U KOMILIEKCH-
pOBaHUs €€ pa3JIUYHbIX 00JIacTel M HAIIpaBJACHUI, MEXIUC-
LIMIUIMHAPHBIX HCCIeA0BaHMIA, IPUBIEUEHUSI K IIPOEKTaM
TaNaHTIMBOM Mojiogexu. C Ipyroil CTOpOHBI, MHTETpaLUs
JIOJKHA 00€CIeYUTh ITOBBIIICHNE KBATN(PUKALIMY HAYIHBIX
M WHXEHEePHBIX KaapoB, MX 0ojee OBICTPYIO amaITaiuio
K CO3JaHWIO M MCIOJIb30BaHMIO HOBOBBeACHHUIU (MHHOBA-
LI1i1) B 00J1aCTH BOJAOPOAHON SHEPrETUKU.

MexaHn3M MHTeTpaluyi HayKu Y BBICILIErO 0Opa3oBaHUsI
B IIporpaMme MoOXeT IIMPOKO MCIOJb30BaTh KaK yXe 3ape-
KOMEHJOBaBlIMe ceds OopraHu3allMOHHBIE (DOPMBbI B BMIE
COBMECTHBIX YYEOHO-HAay4YHBIX LIEHTPOB, LIEHTPOB KOJLJIEK-
THMBHOIO I10JIb30BaHMUsI HayYHBIM OO0OpYIOBaHUEM M T. 1.,
TaK U MOKa ellle OTHOCUTEJIbHO HOBbIE (POPMBI, KaK, HAIIpH -
Mep, ¢denepalbHbIil LIEHTP HAaYKU M BBICOKMX TEXHOJIOTUI
B 00J1aCTU BOAOPOIHOM sHepreTuku Poccun.

IToaroroBka KampoB pabounx chnemmajibHocTeii B Ilpo-
rpaMMe JOJDKHA OBITh OpraHM4YecKu yBsa3aHa ¢ KoHuenmuei
IEeWCTBUI Ha pBIHKE Tpyna, neicTeyromeid B Poccum
B HacTosuee Bpems. CornacHo 3Toit KoHuenuuu, npodec-
CUOHAJIbHO-KBANU(MUKALIMOHHASI CTPYKTypa MOATOTOBKU
KaapoB MO padoOYuM CIIEIMATbHOCTIM HOJKHA COOTBETCT-
BOBaTh HE TOJBKO TEKYILIMM, HO MU, YTO OCOOEHHO BaxKHO
JIJIsI BOOOPOAHOM 3HEPreTUKU, MEPCHEKTUBHBIM MOTPEOHOC-
TSIM 3KOHOMUKM, KapAWHAaJIbHO MOAEPHU3UPYEMON IIpU €e
peanu3auuu (HOBBIE paboyue TMpodeccuy Ha TpaHCIIOpTE,
B KMJIMIIIHO-KOMMYHAJIbHOM XO3SIICTBE, MAaIlIMHOCTPOSHUN
U T. II., TOSBISIONIMECS IIPY OPUEHTALMU 3TUX OTpaciieit
X03SMCTBa Ha MCIOJIb30BaHNE BOIOPOAa B KAUeCTBE dHEPre-
THYECKOTO0 pecypca).
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3.2.3. HopMamueHo-npasoBoe, Hay4yHO-MEMOgU4ECKoe
U unhopmayuonnoe obecnevenue Npo2paMmbl

HaHHoe oOecrieueHue 3akiaoyaeTcs B (POpMUPOBAHUU
HOPMATUBHOM 0a3bl yIpaBieHUST, THGOOPMALIMOHHBIX TEX-
HOJIOTMIA TUTAaHUPOBAHMSI; aBTOMAaTM3MPOBAHHOU CUCTEMBI
obMeHa MHPoOpMalveil; U3TaHUU HAyYHO-TIPOMU3BOICTBEH-
HOM IIEPpUOIUKHU.

IIpaBoBOE oOecmieueHe — (popMUPOBaAHNE COBOKYITHOC-
TH 3aKOHOIATEJIbHBIX 1 HOPMATUBHBIX aKTOB, PEIIaMEHTH-
PYIOIIUX AESTEILHOCTh OpTaHM3allNiA, YIaCTBYIOIIUX B pea-
mm3aunu IlporpaMMel.

OpraHu3anoHHO-3KOHOMMYecKoe obecrnedeHue IIpo-
rpaMMEI TIPM3BaHO CO3daTh OJArONPUSATHEIC YCIOBUS IS
YCTOMYMBOTO HAYYHO-TEXHUUYECKOTO M WHHOBAIIMOHHOIO
pa3BuUTHUsl BoAOpomHO 3HepreTMku Poccuiickoii ®Menepa-
1IMM, OXBATBIBAIOIIIETO BECh €ro LMKJ OT YIayoneHus: GyH-
JaMEHTaJIbHbIX HayYHbIX 3HAHWI, TIPOBEACHUS IMPUKIATHBIX
HUCCeI0BaHUM U pa3pabOTOK 0 CO3JaHUSI M 3aMEHBI yCcTa-
PEBIIMX TEXHOJIOTUIA HOBBIMU, O0Jiee coBeplleHHbBIMU. OHO
JIOJIKHO COUYETaTh 3JEMEHTHI LIEHTPAJIM30BaHHOIO yIIpaBie-
HUS pa3BUTHUEM CTPATETMUYSCKM BaKHBIX HAIlpaBICHUN TEX-
HOJIOTMYECKOrO IIPOpPEIBAa C PBIHOYHBIM pPEeryaIupoBaHUEM
BOCITPOM3BOJACTBEHHBIX IPOIIECCOB, ITOCPEICTBOM KOTOPHIX
OCYIIIECTBIISIETCSI COIIAaCOBAaHME SKOHOMMYECKNX MHTEPECOB
y9acTHUKOB IIporpaMMbl ¥ HOCTMKEHHE HaMEUEHHBIX WH-
HOBAILIMOHHBIX pe3yJabTaToB. JIJIs yCMelIHoM peanu3aluu
IIporpaMMmbl HeoOXOAMMO €€ Hajajaexkallee HOPMaTUBHO-
npaBoBoe obecrieyeHue. IlepeyeHb mepBooUepeaHBIX HOP-
MAaTUBHO-TIPABOBBIX aKTOB (helepaTbHOTO 3HAYEHUS TMpe.l-
CTaBJIeH B maoba. 4.

C Touku 3peHUsT (PUHAHCOBOIO OOECIIEYEeHUST peann3a-
uun [IporpaMmbl IpencTaBisIeTCsI BO3MOXKXHBIM OCYIIECT-
BUTHh DOPMHUPOBaHNE HHHOBAIIIOHHO-HHBECTUIIHOHHOTO (DOH-
Ia WK KaK BapMaHT cO3daTh HAayYHO-IIPOM3BOIACTBEHHBIN
XOJIIVMHT — HAIIMOHAJBbHYIO KOPIIOPALMI0 MTHHOBAIIMOHHOIO
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Tabnuua 4

HopmaTuBHo-npaBoBoe o6ecneyeHne MmexaHuama
peanusauum NMporpammsi

Ne
n/n

1

HopmaTtuBHO-npaBoOBOI aKT
depepanbHOro ypoBHs

Ykasbl MNpeangeHta Poccuinckon
®denepaumm «O pa3paboTke Ha-
LIMOHANTbHOM HayYHO-UHHOBAL-
OHHOW nporpammel "BogopoaHas
aHepreTuka" Ha nepuog Ao 2050 ro-
na» 1 06 yTeepxaeHum Mporpammbl

OCcHOBHOEe coaepXxaHue

Onpepenexune nopsiaka, CPOKOB

1 OTBETCTBEHHbIX 3a pa3padboTky
Mporpammel; yTBEpXAEHUE
HaLMOHaNbHOW MHHOBALIMOHHOM
nporpammbl «<BogoponHas aHepre-
Tvika» Ha nepwoa o 2050 ropa, onpene-
JIeHMe OCHOBHbIX HaNpaBneHnn ee
rocyapCTBEHHON NOAAEPXKN

2 | depepanbHbiil 3aKoH «O HaUWo- OnpepensiioTca cTaTyc v Nopsaok
HaIbHOW HAay4YHO-MHHOBALMOHHOMN peann3auum HauMoHaNbHOM
nporpamme "BoaopoaHas aHepre- Hay4HO-NHHOBALMOHHOM NPo-
TKa" Ha nepvog ao 2050 ropa rpammbl, GOpMUPOBaHNUSA MHHOBA-
1 0 CO34aHWNN MHHOBALMOHHO- LIMOHHO-3HEepPreTn4eckmx 30H,
SHEepPreTNYecKmx 30H» HanoroBble N TAMOXEHHbIE

npedepeHumn

3 | PacnopsixeHue MNpaBuTenscTea OnpepensoTcs nopsaoK
Poccuiickoin ®enepauun «06 yTBepx-| ynpasneHus Mporpammoi,
neHvn MonoxeHus o nopsake yn- dYyHKUMK ynpasnsioLLen
paBfeHUa peanusauyein HaumoHanb- | KOMMaHWn
HOWM Hay4YHO-WMHHOBALMOHHON NPO-
rpammebl "BogopoaHas aHepreTmka»

4 | NoctaHoBneHue MpaBuTenscTea YTBEPXAEHNE rOCYAAPCTBEHHbIX
Poccuiickoit Pepepaumm «O peanusa- | 3aka3qnkoB [porpaMmel U3 Yucna
LMW HaUMOHANbHON HAYy4HO-UHHOBA- rocyAapCTBEHHbIX OPraHOB UCMOA-
LIMOHHOIM Nporpammbl "BogopoaHas HUTENBHOW BNacTn GeaepansHoro
3HepreTuka"» YPOBHS1, ONPEAENSIOTCH 00bEMBI

durHaHcypoBaHua Mporpammel
3a CYeT cpeacTs GpeaepansHoro
6looxeTa

5 | Pacnopskenwue MpasuTtenscTea YrBepxxpatotcsi [MnaH oencTeui
Poccurickoit ®enepaunm <06 yTBepxX-| rOCYAAPCTBEHHON UCMONHATENLHO
neHun NnaHa oencTemin no peanu- Bnactn deaepanbHOro ypoBHs,
3aLMM HALWIOHANBHOW HAYYHO-MHHO- cofepxaLuumi nepeyeHb meponpus-
BaLWOHHOM NporpaMmbl "BopaopoaHas | TWii M OTBETCTBEHHBLIX MCMONIHUTENEN,
9HepreTuka" Ha nepunog ao 2050 roga» | NPOMEXYTOYHbIE U KOHEYHbIE

pesynbTatsl [IporpaMmel, CPOKM
UX BbINOJIHEHNS

6 | MNpwvkasbl n pacnopsxeHns dene- OnpepensiioTcs MexaHU3Mbl
pasibHbIX OPraHOB UCMONHUTENBHOW peanusauuun pasgenos
BlacTu Poccun, OTBETCTBEHHbIX Mporpammel B COOTBETCTBUM
3a peanuaauuto NMporpaMmmbl ¢ MNnaHom gencTamni
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Pa3BUTHS IJI1 KOHCOJIMAALIMUA PECYPCOB IIOCPEICTBOM IIPH-
BJICUCHUS TOTOTHUTEIBHOIO YaCTHOTO U BEHYYPHOTO KallK-
Tajia IoJ peajn3alio KOHKPETHBIX MHHOBAIIMOHHBIX IIPO-
ekToB I1porpamMMel.

OCHOBHBIMU 3aAa4aMi — (DYHKIMAMH WHHOBAIMIOHHO-HH-
BECTUIIMOHHOTO (hOHIA MOTYT CTATh:
® MaKCUMaJIbHO€ BOBJIEUEHUE CPEICTB (IPeXIe BCEro BHE-

OIO[IKETHBIX) B MHHOBAIIMOHHYIO IeSITeJIbHOCTD;
® KOHCOJMIALMS Pa3IMYHBIX PECYpPCOB: T'OCYIapCTBEHHBIX

(OIOMXETHBIX 1 UMYIIECTBEHHBIX ), HAYIHBIX, MHTEJJICKTY-

aJIbHBIX, IIPOM3BOIACTBEHHBIX M IIPEANIPHMHUMATEIbCKIX

IUIST pean3allid HayYHBIX M MHHOBAIIMOHHBIX IIPOCKTOB

ITporpaMmer;
® TapaHTUiITHOE ObecIieueHue TMPOIIECCOB 3a€MHOTO KpEeau-

TOBaHUS,
® POCT KOHKYPEHTOCIOCOOHOCTM M KauyecTBa OTEUECTBEH-

HOW NPOOYKIINY;
® KOHKpETHasl NeSITeIbHOCTh B 30HaX MUOHEPHOIO OCBOE-

HuUs mpoekToB [IporpaMmel;

e KOMMepIHaIM3alusd pe3yJbTaTOB HayYHO-TEXHUUECKOM
JeITeIbHOCTU B 00JIaCTU BOAOPOIHOM S9HEPIeTUKU;

e IIpMUBJICYCHHE MHOCTPAHHOIO KaItuTaja B IpoeKThl Ilpo-
rpaMMbl 1 KOOPAMHAIMS MEXIYHAPOTHOIO COTPYIHHYE-
CTBa.

Peanuzanmsa criennmaabHBIX CepUd HEHHBIX OyMar 1oz 0y-
JYIIYI0 BBICOKOTEXHOJIOTUYHYIO TPOAYKLIMIO BHOBb CO-
3MAaHHBIX WJIA PEKOHCTPYUPYEMBIX IIPOMU3BOACTBEHHBIX
MOIITHOCTEM, a TAaK>Ke O AOJTI0 JOXOIOB C HUX SIBJISIETCS CIIe-
HU(PUUIESCKUM CITOCOOOM TIPUBIICYEHUST ACHEXKHBIX CPEICTB
1T pa3paboTKU JAPYTUX MPOU3BOACTB Ha 0Oa3e Tporpecca
B BOJIOPOIHOM 3HEPTETUKE.

IIpuBneyeHne (MHAHCOBBIX CPEACTB M ITOCTABOK MaTe-
pUaJIbHO-TEXHUUECKUX PECYpCOB ISl peaau3alii MHHOBA-
LIMOHHBIX MpoekToB [IporpaMMbl MOXHO OCYILIECTBUTH
B OOMEH Ha BBIIAYy BeKCejlell — KaK BapHMaHT MOXET OBITh
OTKpHITA HOJTOCPOYHAsl KpemuTHasT JUHUS (UHAHCOBO-
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KPEeOIUTHBIMU YYPEXKICHUSIMM, 3aMHTEPECOBAHHBIMMU B I10-
JIyaeHUU (MHAHCOBO-3KOHOMUYECKUX PE3yJIbTaTOB OT pea-
nu3auuu ITporpaMMsi.

M3 atoro ¢popmynupyercs crparerndyeckas 3amada I1po-
rpaMMBEI, CBSI3aHHasI HE TOJLKO C IIPUBJIEUEHHEM PECYPCOB
roCyIapCTBEHHBIX 010MKeTOB ((henepaJbHOTO U peruoHalb-
HOI'o ypoBHel), (PMHAHCOBO-KPEAUTHHIX YUpPEXIEeHUN K ee
peanu3aluy, HO U C IO3TAITHBIM Pa3BUTHEM TaKUX MCTOYU-
HUKOB (PpMHAHCHPOBaHMS, KaK MHHOBAaIlMOHHOE MHBECTHU-
poBaHME, BeHUYpHOEe (DMHAHCHUPOBAHHE M AKKyMYJIUPYIO-
mue ero ¢GpOHABI, PHIHOK IIEHHBIX OyMar u ap.

3.2.4. Op2anuzauuq ynpasnenus peanusaduei Mpozpammol

Ileabl0 co37aHMS HAYYHO-TIPOU3BOJCTBEHHOTO XOJIIUH-
ra — ympasJjsolleil KoMItaHuu no peanudanuu [Iporpam-
MBI — SBJISIETCS KOHCOJUAAINS 1 MHOTOKPATHOE MYJIbTH -
IUIMIIUPOBAHUE BBIACIEHHBIX PECYPCOB rOCyAapCTBEHHBIX
OI0KEeTOB (edepalbHOTO M PErMoHajJbHOTO YpPOBHEH,
pPOCCHIAICKOTO M HHOCTPAaHHOIro Ou3Heca, Hay4YHO-HC-
ClIeTOBAaTEIbCKUX M IMPOCKTHBIX OpraHM3alliii Ha OCHOBE
COTJIACOBAHUS COLIMATbHO-3KOHOMMYECKUX MHTEPECOB
B MHTETPUPOBAHHBINM KaIluMTal IJISI pealu3alldy IIpHU-
OPUTETHHIX HAyYHBIX 1 WHHOBAIIMOHHEIX ITPOeKTOB IIpo-
rPaMMEBI.

DYHKIHH YOPABJIAIOIIEH KOMIAHUN:
® pa3paboTKa MPOTHO30B U CTPATETMYECKUX TUIAHOB Pa3BU-

Hs peanu3aunu [TporpaMmer;
® OIepaTMBHOE YIpaBieHHE BbINIOJHEHUEM [IporpaMmbl

C IOAMPOrpaMMaMHU;
® DKCIIepTU3a U OTOOP HAYYHBIX 1 MHHOBALIMOHHBIX MPOCK-

TOB, OpPTaHU3aLUs IPUEMKH BLIIIOJHEHHBIX IIPOCKTOB;
® CTpaTeruyeckoe YIIpaBlicHME AaKTUBaMM KOPIIOpallUu,

BKJIIOYAss OMUCCUIO M pasMellieHWe IeHHBIX OyMar

Ha (POHIOBBIX PhIHKAX;
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VHHOBAIlMOHHBI MapKEeTUHT;

® MOHUTOPMHT IIPOLIECCOB, KOHTPOJb 3a BBIIIOJTHECHUEM
W OpraHu3alysl IPUEMKU HAyYHBIX M MHHOBALIMOHHBIX
TIPOEKTOB;

e opraHuzanus u nposeaecHUE 3GGEKTUBHBIX (PUHAHCOBBIX
TEXHOJIOTUA;

® IIPUBJICYCHUE WHBECTULMU C MUHUMU3ALMEN PUCKOB
B MHHOBAIIMOHHYIO c(hepy HallMOHAIbHOM 9KOHOMMKMU;

e 10a00p U OOydyeHHE mepcoHasa sl peaan3aluu MpoeK-
ToB [IporpamMmusl;

e MH(OPMALIMOHHOE COIPOBOXICHNE IIPOLIECCOB IIPUHSIITHUS
pellIeHNiI M OTYET O pe3yabTaTax HesTenbHOCTH, Public
Relations;

® OCYIIECTBICHHE MEXPETMOHAIBHOIO M MEXIYHAPOIHOTO
COTPYIHMYECTBA U T. 1.
OpraHn3aoOHHO-3KOHOMMWYECKH actiekT [IporpaMmel

00yCI0BIMBAeT HEOOXOAUMOCTb KOHCOJUAALUMA U UHTErpa-

IIMM BO3MOXHBIX MCTOYHMKOB ee (puHaHcupoBaHusd. I[lpu

3TOM MHOI'O3BEHHOCTb 1LIMKJa HaykKa — IIPOU3BOJACTBO —

MOTpeduTeNIb, OXBaThIBalOIETO (QyHIaAMEHTaJlbHbIE, IIPU-

KJIagHble MCCIEIOBaHUS, OIBITHO-KOHCTPYKTOPCKME pa-

0OTBI, IIPOEKTUPOBAHME M KAIMTaJIbHOE CTPOUTEILCTBO,

TeXHUKO-TEXHOJOTMIECKYIO IOATOTOBKY, IIPUBOIUT K HEOO-

XOIMMOCTU HCIIOJB30BaHUS Pa3HOOOPA3HBIX CHCTEMHBIX

WCTOYHMKOB (uHaHcuMpoBaHMsA. Jlyist crapToBOro 3rama

[TporpaMMbl HEOOXOOUMBI IPEUMYIIECTBEHHO acCUTHOBA-

HuA u3 (enepanbHOro oOromkera Poccmiickoit Denepanu

Ha BaxXHEWIIMe HCCIeAOBaHMS U pPa3pabOTKU, MMeEIOIIne

00lLIerocyJapCTBEHHOE, a BO3MOXHO, U MEXIOCyIapCTBEH-

HOE 3HauyeHMWEe, CBSI3aHHBIE T10 CYIIECTBY C OCBOEHHMEM Oa-

3MCHBIX MHHOBAlLIM, CO3MaHMEM IIPUHIIMIIMAJIbHO HOBOI

TeXHUKM U TEXHOJIOTUHM JIs1 IIPUMEHEHMS B OyIaylleM BOHO-

POIHOII SHEPTeTUKU U MPOAYKTOB Ha €€ OCHOBE B pa3sIMy-

HBIX OTpaciax (ceKTopax) HaIMOHAJbHOW 3KOHOMHWKH,

a TaKkKe Ha CO3JaHMe IEMOHCTPAlMOHHBIX O0pa3loB M MX

HUCITBITAaHUE.
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3.2.5. Hcnonb3oBanue usoGpemenuil u namenmuas
JKcnepmusa

MHHOBAaLIMOHHO-TEXHUYECKUI YPOBEHb U KOHKYPEHTO-
CHOCOOHOCTh MPOAYKTOB U TEXHOJIOTUI, CO3MaBa€MBIX B pe-
3yJbTaTe peaiM3alluid MPOEeKTOB IporpaMmbl «BomopomHas
SHEpPreTUKa», 3aBUCIT OT MOJOXEHHBIX B MX OCHOBY M300-
peTeHUR M TMATEeHTHOW YMCTOTHI. DKCIEpTH3a M OTOOp
Ha KOHKYPCHOM OCHOBE MHHOBAaIlMOHHBIX IIPOEKTOB JOJIK-
Hbl BKJIIOYATh OLICHKY HaJW4YMs U KauyecTBa M300peTeHU
U TATEHTHOM YMCTOTHI IIPOrPpaMMHBIX HMPOAYKTOB M T€XHO-
JIOTWM.

Nudopmanusg 06 n300peTeHUSIX COAECPKUTCSI B TEMaTU-
yeckux Bbinyckax «M3o00peTeHust cTpaH Mupa» (BKIIO-
yaolmumx cBeaeHus 1o Poccum, OaMKHEMY M JajJlbHEMY
3apy0e:Kbl0), MEPUOANYECKHU BBIIMYCKAeMbIX Ha OyMaKHBIX
HocuTtelsax, nuckerax 1 CD-ROM HMHdopmaumoHHO-U30a-
tebckKuM 1eHTpoM (MHUIL) DepepaibHOro areHTCTBa
[0 UHTEJUIEKTYaJlbHOM COOCTBEHHOCTM, MaTeHTaM U TOBap-
HBIM 3HaKaM.

Kaxnplii TemMaTuuecKuii BBIMYCK IOCBSILIEH TOW WU
MHOM pyopuKe MexknyHapomgHOW MaTeHTHOW Kiaccu@uka-
mun (MIIK), KOHKpeTHBIM 00beKTaM TeXHUKHM U TEXHOJO-
TMYeCKUM IIpolieccaM. B aTUX BHIITycKax comepxXaTcsl CBele-
HUS 00 M300pETeHUSIX, B TOM YMCJie B 00J1aCTH BOJOPOIHOIMI
aHepreTuku, Hanpumep Boinyck 44 (MIIK C10 — TexHuue-
CKMe€ Trasbl, TOIUIMBO U np.), Beimyck 11 (MIIK BO1, BS8I,
B82 — crmmocoOnl 1 ycTpoiicTBa ATt OCYIIECTBIACHUS pa3any-
HBIX (PU3NYECKUX U XMMUUYECKUX MPOLIECCOB U JIp.), a TaKXe
B CMEXHBIX 00J1aCTSIX.

CseneHus 00 n3o00peTaTebCKO aKTUBHOCTU B 00Ja-
CTU BOAOPOAHON DSHEPreTUKMU CcoAepxkKaTcsi B OT4YeTe
O TIaTeHTHBIX MCCIEIOBAHMUSIX, KOTOPBIM AOJKEH IIpe.-
CTaBJIATbCd BMECTE C APYIrMMM MarepuaiaMu 3asBKU
Ha KOHKYPC Ui HoJiydeHUsI GUHAHCUPOBAHUS KOHKPET-
HBIX TIpoeKToB. Ilom maTeHTHBIMM MCCIEIOBAHUSIMU
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MMIOHUMAIOTCS MCCIEIOBAaHMS TEXHUIECKOTO YPOBHS U TEH-
OEeHIINN Pa3BUTUSI 00BEKTOB TEXHUKM, UX ITATEHTOCIIOCO0-
HOCTU U MATeHTHOM 4YMCTOTHI. Ilpu IpoBeneHUM IMATEHT-
HEBIX UCCJIETOBAHUM UCITONB3YIOTCS UCTOUHUKM MMAaTeHTHOM
W ApYyroil HaydyHO-TeXHUYecKoil wuHbopMauuu. Llenabpio
MAaTeHTHBIX MCCJAEIOBAHUUN SBISETCS IOJNYYEHUE HCXOI-
HBIX JTaHHBIX IJISI 00ecIiedeHusI BhICOKOTO TEXHUYECKOTO
YPOBHS M KOHKYPEHTOCITOCOOHOCTH OOBEKTOB TEXHUKH,
HMCIOJb30BAHUSI COBPEMEHHBIX HAYYHO-TEXHMYECKUX I10-
CTMKEHUI M WCKIIIOYEeHMS HEOIpaBOaHHOIO MyOJMpOBa-
HUS UCCJIeIOBAaHUI U pa3pabdOTOK, BEISIBICHUS TeHACHIIUMI
HayYHO-TEXHUUYECKOTO Pa3BUTUS B 00JIaCTU BOJOPOMHOI
DHEePIreTUKH.

Bunbl u xapakTep IpencTaBlIeHHsI OCHOBHBIX pe3yJIbTa-
TOB pabOT MpPeayCMOTPEHBI TOCYIapCTBEHHBIM CTaHAAPTOM
«CucreMa pa3pabOTKM ¥ MOCTAaHOBKHU ITPOAYKIIMM Ha IIPO-
u3BoacTBO. [lopsimok mpoBeaeHUs MAaTEHTHBIX MCCIea0Ba-
Huit (FOCT 15.011—96)». [1aTeHTHBIE UCCIIEAOBAHUS TIPO-
BOISITCSL Ha BCEX CTaAMsIX >KM3HEHHOIO LIMKJIa OOBEKTOB
TeXHUKM, B YACTHOCTHU IIpU pa3padOTKe HAayuHO-TEXHUYEC-
KMX IIPOTHO30B U IPOrpaMM pPa3BUTUS HAyKW U TEXHUKH,
IpU CO3IaHUU 00OBEKTOB TEXHUKU, 00OCHOBAHUU 11€71eC000-
Pa3HOCTH 3KCIIOPTA MIPOAYKIINH, IIPOJaxXe U IPpUOOpEeTeHUU
JIMLICH3WH, 3alI1UTe TOCYIapCTBEHHBIX MHTEPECOB B 001aCTH
OXpaHBI IIPOMBIIIJICHHO COOCTBEHHOCTH.

Ilo pesynapTaTaM MaTeHTHBIX WCCEI0OBAaHUM, TTPOBEICH-
HBIX Ha 3aBeplIaOLIMX 3Tarax pa3padoTKu oObeKTa B 00J1a-
CTH BOJOPOIHOI DHEPreTUKMW, IMPUBOASITCS CBEACHUS KakK
00 M300peTeHUSIX (M MHBIX 00bEKTaX MPOMBIILIEHHONH CO0-
CTBEHHOCTH), CO3JAaHHBIX B CBSI3M C pPa3pabOTKON JaHHOTO
00beKTa, TaK U O 3aMMCTBOBAaHHBIX OT€UYECTBEHHBIX U MHBIX
n300peTeHus X (M MHBIX 00BEeKTax IMPOMBIIUIEHHONH COOCT-
BEHHOCTH), PEKOMEHIOBAaHHBIX K MCIOJIb30BaHMIO Ha paH-
HMX CTaausIX pa3pabOTKU 00OBbEeKTa.

I1o pe3ymbpTaTaM maTeHTHBIX MCCIIETOBAaHUI, COIOCTABU-
TEJIbHOTO aHaJin3a TeXHUYCCKOTO PEeIICHHUS W BBISIBICHHBIX



aJbTepPHATUBHBIX M300PETCHUI MCCIEIYIOTCS TeHICHIIUN
pa3BUTHUSI JaHHOrO BuAa TeXHUKU. OTHOBpEMEHHO Oompeae-
JISIIOT BO3MOXHOCTb MPUMEHEHUS B pa3pabOTKe Mporpec-
CUBHBIX OT€UECTBEHHBIX M 3apYOCKHBIX TEXHUYECKHX pellle-
HUWi, HOBU3HY BHOBb CO3JaHHBIX TEXHWUYECKUX pEIICHUIA,
OLICHMBAIOT II€JeCO00pPa3HOCTh MX IIPaBOBOM  3allUTHI
B Poccuiickoit @enepauny 1 3a pydoexxoMm WM COXpaHEHUS
HUX B KQUECTBE CEKPETOB MPOM3BOJICTBA, a TAKXKE ITATEHTHYIO
YUCTOTY KOMILIEKTYIOIIMX 3JEMEHTOB M BCEro oObeKTa
B LIEJIOM.

M3006peTarenbcKass aKTUBHOCTh BbIpaXkaeT OOIIECTBEH-
HBIE ITOTPeOHOCTH Oyaymux mmepuomoB. [loaToMy BHavase
cleayeT OLIEHUTh U300peTaTeabCKyld aKTUBHOCTb B pyO-
pukax (>kemateabHo Ha ypoBHe moarpynmn) MIIK u BbI-
SIBUTh PYOPUKM ¢ HaubOoJblIel n300peTaTeabCKOl aKTUB-
HOCTBIO.

Crnenywoluas 3agaya — OTBICKATh B 3TUX HaIlpaBJAEHUSIX
HaubOosiee 3¢ PeKTUBHbIE U300peTeHUsI, obecreurBaloue
IIpYM HAaMMEHBIIMX 3aTpaTaX HAaUBBICIIMK pe3yJbTaT. DTO
MOXET OBITh BBIIIOJHEHO C ITOMOIIbI0 9KCIIEPTHOTO METO-
Jla, OCHOBBIBASICh KaK Ha OITbITE dKCHEPTHON I'PYMIIbI, TaK
M Ha JaHHBIX OTYETOB O MATEHTHBIX MCCICHOBAHUSIX,
BBHIIIOJIHEHHBIX YyYaCTHUKAMM KOHKypca IO IPOEKTaM,
IIPETeHAYIOIMM Ha OTOOp B KauyeCTBE IIPUOPUTETHBIX.
OTO pellaeTcs MOpPOBEeICHUEM PETYISIPHBIX OTOOPOYHBIX
KOHKYPCOB MPOEKTOB B 00J1aCTU BOAOPOIHON 3HEPreTUKU
U TIpYM UX SKCIIEPTU3E.

IIpu 3TOoM ocoboe BHUMAHHUE CleAyeT YIedsiTb OTOOpY
OTE€UECTBEHHBIX W300peTeHUl, CHOCOOHBIX O0O0eCIeYnuThb
KOHKYPEHTOCIIOCOOHOCTh HA MUPOBOM PbIHKE.

HeoGxonuMocTh IepeHeceHUsI aKleHTa B 3KOHOMMKE
Ha €€ MHHOBAallMOHHBIM CEKTOp TpeOyeT BBIABMIKCHMS Ha
HepBblii MJaH OO0ecleYyeHUs] MaKCUMalbHON 3auMHTEpPecOo-
BaHHOCTH YYaCTHMKOB MHHOBAILIMOHHOTO IIpoiiecca (1 1opu-
INIECKNX, M (U3NIECKUX JIMI[) B MOOCTHKEHUM TaKHUX
pe3yJIbTaTOB CTHMYJIHPOBAHHSA M300pETAaTEIbCKONM M MHHO-
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BALIMOHHOM AeATeIbHOCTH (Ha BCEX YPOBHAX — (heaepalib-

HOM, perMoHaJbHOM M Ha MPEANpUITUN), KOTOPOE JOJKHO

OBITh CBSI3aHO C 3(P(HEKTUBHOCTHIO MCITOJIb30BAHUS PE3Yab-

TaTOB 3TOU E€ATEIbHOCTH.

B cBs13M ¢ 3TUM He olpaBAaHO OTCYTCTBUE B HAJTOTOBOM
3aKOHOAATENbCTBE JIBIOT I IOPUAUYECKUX U (U3UYEC-
KMX JIMI, CO3JAlOIIMX M OCOOEHHO HMCIIOJb3YIOIINUX 00b-
€KThl OTE€UYECTBEHHOW MHTEJJIEKTyalbHOU COOCTBEHHO-
ctu (UC).

Llenecoobpa3zHO y4ecTb IOJOXUTEIbHBINM 3apyOeXHbIi
oIbIT, B YacTHOCTHU OmbIT CIIIA, 1Mo aKTUBU3aUM UCIIOJIb-
30BaHMS M300pETEHUII B OTPAC/IsSIX KOHOMHUKM, OTpaXKeH-
HBbII B U3BECTHBIX 3aKOHaxX baits — Jloyna, CTuBeHCOHA —
Yaitanepa u Apyrux, 10MOJHUB OTe4eCTBeHHbIN Hanorosbliit
KOJIEKC aHAJIOTUYHBIMU aKTaMU.

st CTUMYIUPOBAHUSI WHHOBALIMOHHOW OpUeHTaLUuU
OTEUECTBEHHBIX Pa3pabOTYMKOB U TOBAPOIPOU3BOAUTEIEH
clieayeT AOMOJHUTH MYHKT 1 «I1pu onpeneneHU HaAJIOTOBOM
0a3bl He YYUTHIBAIOTCS CIEAYIOLIME NTOXOAbl» cTaThu 251 ya-
ctu Il HanoroBoro xoxekca moanmyHKTOM 27 «CyMMBI, 1O-
JIydeHHBIE B T€YEHUE MEPBBIX IISITU JIET»:

e (Qyiaromapsi UCHOJAb30BaHUIO B COOCTBEHHOM MPOU3BOJICT-
BE POCCHUMCKUX M300PETEHNI M APYTUX OOBEKTOB MHTEI-
JIEKTyaJIbHOI COOCTBEHHOCTH;

® OT NPOJAXU POCCUUCKUM JTULEH3UAPOM (IPOAABLIOM) JIU-
LIEH3UU POCCUICKOMY JMLIeH31aTy (ITOKyIaTeio);

® OT UCMOJb30BaHUSI POCCUMCKUM JIULEH3UATOM MO JULEH-
3MOHHOMY CONIALIEHUI0 C POCCUNCKUM JHUILIEH3MapOM
M300peTeHUs] WX APYroro o0beKTa WHTEJUIEKTYaJlbHOMN
COOCTBEHHOCTH.

DTO IO3BOJUT CTUMYJUPOBATh IPEAINPUITUSI U Opra-
HU3ALMKU, CO3MAIONIe M MCHOJb3YIOIINE OTeYeCTBEHHBIE
U300pETEHUS U APYTUe OOBEKThl MHTEJIEKTYAIbHOU CO0-
CTBEHHOCTHU B 00JIAaCTH BOHOPOAHOM 3HEPreTHKM, CO3Mda-
BaeMble U MCIIOJb3yeMble C IPUBIIEYCHUEM OIOMXKETHBIX
CPEICTB.



st cTUMYIMpPOBaHKSI MHHOBALIMI 1eJ1ecO00pa3Ho:
® pPACIIMPUTH CIIEKTP HAJIOTOBHIX JIbIOT, IIPEIOCTABIISICMBIX

MPEeINPUSATUAM, B 9aCTH UX OCBOOOXIEHMS OT YILJIATHI

TaMOXEeHHbIX TouuinH, Tapudos, HIC c npuobperae-

MBIX OOOpYIOBaHUS, MPUOOPOB, CBIPbSI, MaTepHUaJIOB,

00BEKTOB MHTEJUIEKTYaJIbHOM COOCTBEHHOCTH, HEOOXO-

JUMBIX JUISI OCYIIECTBJAEHWSI UHHOBALIMOHHBIX MPOEKTOB

B 00J1aCTH BOJOPOIHOUN 3HEPIeTUKM;

e He obnarate HIAC MHHOBaIIMOHHYIO JEATEIbHOCTh yya-
CTHUKOB peanu3auuu [Iporpammel, a Takxke 000pPOTHI O
peann3alvy MOPUHLMIINAJIBHO HOBOW WMHHOBALIMOHHOM
IIPOIYKIIMHU B 00JIACTH BOJOPOTHOI SHEPIETUKA.

IIpr BO30OHOBIIEHMM CTHUMYJIMPOBAHUS H300peTaTeIb-
CKOl M MHHOBAIIMOHHOW HEeSITEIbHOCTH, IIPEeIOCTaBICHUN
HaJIOTOBBIX JIbIOT 1I€JeC000pa3HOo CBsI3aTh UX JAEHMCTBUE KakK
CO 3HAYNMOCTbBIO, CTOUMOCTBIO OOBEKTOB MOOIIPEHUS (M30-
OpeTeHUit, TTOJIe3HBIX MO, TPOMBIIIIEHHBIX 00pa3lioB
U 1Ip.), TaK U C MOMEHTOM OTpaXeHMsI B OTYETHOCTU COOT-
BETCTBYIOIIEro pakra (HampuMep, CO3IaHUS WIN UCTOJIb30-
BaHUs U300peTeHUs, MOJIE3HONM MOJIEJH, IPOMBIIIJIEHHOTO
obpasua u 1p.).

IIpu sTOM mipedcTaBiAsieTCs 1LieJiecoOO0pa3HbIM OTOOpa-
2KaTb B OTYETHOM (hopMe B Ka4eCTBE pe3yIbTaTa MHHOBAIIM -
OHHOI NEsITeIbHOCTU UISI Hay4YHO-HCCJIEH0BAaTEIhCKOTIO,
OITBITHO-KOHCTPYKTOPCKOTO, IIPOEKTHO-TEXHOJIOIMIECKOTO
WY Y4eOHOro 3aBeeHUsI MoaydyeHue MpaBOBOil OXpaHbl TO-
o MJIX UHOTO TEXHUYECKOTO pellleHUs B 00JacTH BOIOPO.I-
HOM SHEPreTMKM, a JUISI IPOMBIIUIEHHOrO (MJIM WHOTO)
MPEANpPUSATUS — BBEIEHHE €r0 B XO3SICTBEHHBIII 000pOT
(Mcronb30BaHUE).

IToka »TH BOIIPOCHI HE HAIIJIM OOIIEr0o pelleHUsI, BO3-
MOXHO uX 4YacTHoe pelneHue B DemepaabHOM 3aKOHE
0 HalMOHaJbHOI TporpaMme «BomopomHast sHepreTuka»
IIPUMEHUTEIBHO K YYaCTHHMKAM BBIIIOJHEHMSI IIPOEKTOB
I[IporpaMMbl 1 B MHHOBALIMOHHO-3HEPTeTUYECKUX 3aKO-
Hax.
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3.3. Pez2uonansHbie acnekmbl peanusauuu
HauuonanbHoii Mpo2paMMbl

3.3.1. Ponb pezuonos B peanusayuu Mpozpammbl

IIporpamma Oymer uMeTh JB€ B3aMMOIOIOJHSIONINE
JIpYT JIpyra CTOPOHbI AJjsg pernoHoB Poccun, KoTopbie ornpe-
NEJISII0T UX POJIb B €€ peaan3alliu.

Bo-1iepBhIX, BCce 3aMeiiCTBOBAaHHBIE B peain3alliid Mepo-
npustuii [IporpaMMbl yupexXneHus, OpTaHU3AlNU 1 IPea-
npusITAs (HaydHBIe, TEXHOJIOTMYECKHE, IIPOEeKTHEIE, 00pa-
30BaTeIbHBIC, IIPOU3BOACTBEHHBIC U T. II.) TEPPUTOPUAIBHO
OyIOyT pacIIOJIOKEHBI B TeX WIM WHBIX KOHKPETHBIX PEruo-
Hax Poccun. DT KOHKpeTHBIE TePPUTOPUM 3aMHTEpPECOBa-
HBl B JEITEJIBHOCTU PACIOJOXEHHBIX Ha WX TEPPUTOPUU
CTPYKTYpP B KadecTBe ydJacTHUKOB IIporpamMMbl, Tak Kak
39TO JaeT BO3MOXHOCTbH MOJYYUTh HOBBIE pabouume MecTa,
MOBBICUTD 3aHSITOCTh U YPOBEHb XKU3HU HaCEIEHUs, YBEIU-
YUTH MPOU3BOJACTBO PErMOHAIbHOIO BHYTPEHHEIO MPOAYyKTa
1 HajiorooOyaraemyio 0a3y u T. m. Permonsl OymyT cTpe-
MUTBCS UYepe3 OpraHM3alOHHbIE CTPYKTYpPhI, (PYHKIIMOHM-
pyiolllie Ha MX TepPUTOPUH, y4aCTBOBATb B CO3JaHUM pe-
3yJAbBTaTOB U gocTkeHuil IIporpamMMbl W BHECTH CBOI
BKJIQZ, CTAaB €€ HEMOCPEACTBEHHBIMU UCIIOJTHUTEISIMHU U T10-
TPEOUTEIIMMU.

Bo-BTOpBIX, MOAB30BaTLCS pe3yabTaTaMU U JOCTUKEHU-
ssmu [IporpaMMbl B permoHax OyayT He MPOCTO BEIOOPOYHO
Te WJIM WHbIE OPraHM3alMOHHBIE CTPYKTYPHI, SIBJISIOIIECS
YYaCTHUKAMM €€ HUCIIOJIHEHUS, a IopUandeckue U pusndec-
KMe JuIlla, TaK WJIM HHaye CBsI3aHHbIE Ha TEPPUTOPHUSIX
¢ TemMu cdepamMy U 00JaCTIMM HApOTHOTO XO3SICTBa,
KOoTopble OyayT oxBauyeHbl IIporpamMmmoii u obecrieyar dosee
s dekTuBHOE (yHKUIMOHUpPOBaHUE SHEProCeKTOopa.
WNHBIMH cllOBaMHM, PEeTHMOHBI OYAYT CTPEMMTBHCS CTaTh HE
TOJIBKO HEIIOCPEACTBEHHBIMU MUCITOTHUTEIAMU [IporpamMmel,



HO U IOTPEOUTEISIMU €€ pe3yJIbTaTOB U TOCTVKCHUI B pa3-
JIMYHBIX cpepax 1 00JaCTsIX.

ITo mpexBapuTeIbHBEIM OLIEHKAM M IIPOPabOTKaM, TaKH-
MU cpepamu u obaactamu B [Iporpamme a5 norpedutenei
CTaHyT dHEpPreTUKa, TPAHCIIOPT, KWJINIIHO-KOMMYHaJIbHOE
XO3SIMCTBO, 3JEKTPOHUKA, BKIIOYasi OBITOBYIO TEXHUKY,
a I UCHOJHUTENe elle W IMPOU3BOICTBO, XpaHEHUE
U TPaHCIOPTUPOBAHUE BOAOPOAA, MAIIMHOCTPOCHME IS
BOJIOPOAHON 3HEPIeTUKU, CO3JaHMUE TOIUIMBHBIX 3JIEMEH-
TOB.

MyHUIMNAJIBHBIA YPOBEHb, SIBIISIIOIIMIACS B peTHMOHAX
KOHKPETHOI reorpadmyecKoil TeppUTOpHeEil, IIe pa3Mela-
IOTCS KaK HeIOoCpeICTBEeHHbIC YI4acTHUKHU [IporpaMmel, co-
3malolIue ee pe3yJbTaThl U JOCTIDKeHMSI, TaK U MOTpeOuTe-
JIM 3TUX pe3yJlbTaTOB U AOCTIKEHHWU (ropoma, ITOCENIKH,
JepeBHU W IpyTrhe BUIBI HACEJIEHHBIX ITYHKTOB), aHaJIO-
TMYHO PETHMOHAIIbHOMY YPOBHIO MMEET CEPhE3HYI0 3aMH-
TePECOBAHHOCTh B MOOCTUXXEHUSIX M pe3yJibTaTax TaHHOM
ITporpamMmel.

HenocpenacTBennbie ydacTHuKH (Mcnojnuten) IIporpam-
MbI, PAcIIOJIOXEHHbIE B PeruoHax, MyHMIIMIIAIbHBIX 00pa-
30BaHMAX, OyOyT (pOpMHPOBATHCI M3 UMCJIA TEX XO3SHCT-
BEHHBIX CHCTEM, KOTOPbIE TOTOBEI MOWTH HA TO, YTOOBI MX
IesITeJIbHOCTh OBlJIa IOOJYMHEHA e¢ IelsIM U 3amgadaM.
B cBs131 ¢ 3TUM UM IIPEACTOUT IPUHSITH Ha ce0sT 00sI3aTeIb-
CTBa Tiepes TOCyIapCTBOM (B TOM YMCJIe IKOHOMMWYECKHUE)
0 KOHIIEHTpAIluM COOCTBEHHBIX YCUJIUI U PECYpCOB Ha IIPO-
BEeICHUM HCCIeN0BaHMi, pa3pabOTOK M CO3JaHWM Ha HX
OCHOBE HOBOM TEXHMKM, TEXHOJIOTUI IS TIOJIy4eHMUs,
XpaHEHUsI, TPAHCIOPTUPOBKM M MCIOJIb30BaHUSI BOAOpPOIA
B MAaIIMHOCTPOEHUU U JAPYIUX MEPOIPUATUAX, IIPELYCMOT-
peHHbIX [TporpamMmolii.

YyacTHUKM (UcromHUTEeNn) MpoekToB [lporpammer Oy-
IyT OTOMpPAThCSI Ha KOHKYPCHOI OCHOBE M3 YMCJIa BIPa3B-
IINX XeJaHNe y4acTBOBATh B €€ peaanu3allii aKaaeMUdec-
KMX M OTpacjieBbIX OpraHMU3aluii HayKW, BBICIINX y4eOHBIX
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3aBEACHUN, IPEANPUITAN IIPOMBIIIICHHOCTA, WMEIOIINX
HEOOXOIUMEBIN ITOTEHIINA U COOTBETCTBYIOIIMNIA OMBIT pabo-
ThI HE3aBUCUMO OT (pOPMBI COOCTBEHHOCTH U OpTaHU3aAIM-
OHHO-IIPaBOBOI (opMBbI. 3apyOeKHBIe OpraHM3alu TaKKe
CMOTYT MPUHATL ydyacThe B peanu3anuu IlporpamMMbl, HO
TOJIBKO B KOOIEpaLlMM C OTeYECTBEHHBIMU MCITOJHUTEISIMU,
HECYIIMMHU BCIO TIOJJHOTY OTBETCTBEHHOCTM 3a PE3YJbTaThl
JIesarenbHOCTH 1o Tlporpamme mepen deaepalbHBIMU OpTa-
HaMHM HCIIOJHUTEJbHON BJIAacCTU, €€ TIOCYyIapCTBEHHBIMU
3aKa3uyMKaMH 1 KOOPAMHATOPaMU.

T'ocymapcTBOo KaK OCHOBHOM WMHHMIIMATOP M 3aKa3uWK
IIporpaMMBbI JOKHO B MaKCMMAaJIbHOI CTEIIEHU 00ecIedr-
BaTh €€ YYaCTHUKOB (MCIIOJTHUTEJICH) BCEMH BUIAMM TPeOyI0-
IIMXCST PECYPCOB M IIpexXiae Bcero (prMHaHCOBBIMU. Pecypchl
JIOJKHBI BBEIACISATHLCS Ha BECh CPOK BBIIOJTHEHUS KOHKPET-
HOTO MPOEKTa U He MepecMaTpuBaThesl exxeromHo. Poib pe-
TMOHOB IPY 3TOM HE AOJIKHA OBITH ITACCUBHOM, IMTOCKOILKY
B HMX COCPEIOTOYEHBI Pa3IUYHBIC XO3SMCTBEHHBIE CUCTE-
MBI, BJIMSIONIME HAa KauyeCTBO PE3yJbTaTOB COLIMAIbHO-3KO-
HOMMYecKoro pasputusi. Ha Hair B3rjisa, ¢ yuyeToM 3apy-
oexHoro ombita (O6mecTBo Makca Ilmanka B I'epmanun)
pEeTMOHBI MOIIM OBl B349Th Ha ceb0s (PUHAHCHUPOBAHME
10 10% cTouMoCTH TeX MPOoeKTOoB I1porpaMMBbl, NCIIOJHUTE-
JISIMA KOTOPBIX CTaHYT 3aMHTEPECOBAHHBIC OpraHU3aUN
U TIPEANPUITHS, QYHKIIMOHUPYIOIINE Ha TEPPUTOPUSIX JaH-
HBIX CYOBEKTOB.

Ocranabnble yyacTHHKH IIporpaMmel — [opuUIMYeCKHe
n Gu3nIecKre Jnlia, KOTOphle B perMOHAX W MYHUIIMITATb-
HBIX 00pa30BaHMsIX HEMTOCPEACTBEHHO CBsI3aHBI CO chepaMu
M OTpacisIMU, OXBaTbiBaeMbIMU [IporpamMmoii, onpenesitoT-
cs yXe 6e3 KOHKYPCOB B 3aBUCUMOCTHU OT UX CBSI3U C JaH-
HBIMU cepaMu U OTPaCIsIMM, OT MX YJ4acCTHUSI B BBIIOJHE-
HUM IIpoeKTa. Pojb peruoHajbHBIX M MYHUIIMIAIbHBIX
OPraHOB BJIACTH OTHOCHUTEJIBHO 3TUX YYACTHUKOB OYIET Be-
nymeil. UMeHHO OHM HOJKHBI (DMHAHCHPOBATh OCHOBHYIO
YacThb 3aTpaT, CBSI3aHHBIX C IIOATOTOBKOM K OCBOCHMIO
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pe3yabTaTOB U AOCTUKEeHHUM IIporpamMMmbl, MOAeXallUX
nepegadye oOCTaJlbHbIM ydyacTHMKaM. YUTO KacaeTcsl Trocy-
JapcTBa, TO, 3aHMMasl Beayllee MeCTO B (D)MHAHCUPOBAHUU
JIesITeIbHOCTU HEeMOCPEACTBEHHbIX y4aCTHUKOB IIporpaMmel,
Ha CTapTOBOM 3Talle OHO MPUMEHUTEIbHO K OCTAJIbHBIM €¢
HUCITOJTHUTENSIM OyIeT UIpaThb BCIIOMOTaTEJIbHYIO POJIb, CO-
JIeicTBysl (4JaCTMYHO (DMHAHCOBO) MOATOTOBKE K OCBOCHMIO
pe3yJbTaTOB U HocTuKeHuit ITporpamMMbl. AKTMBHOE ydac-
THE B PMHAHCHMPOBAaHUY COOTBETCTBYIOIIMX IIPOEKTOB U Me-
ponpustuii ITporpaMMbl TOJKHBI IPUHUMATh 3aMHTEPECO-
BaHHbIE B HUX NPEACTABUTENIN YACTHOTO U KOPIIOPATUBHOIO
CEKTOPOB HALIMOHAJIIbHOW KOHOMUKHU (HampuMep, 3TO 1e-
naetr 'MK «Hopuiibckuii HUKeNIb», aKTUBHO COTPYIHUYAS
¢ PAH no BonpocaM BOAOPOJHON 3HEPTETUKH ).

3.3.2. lipasosoe oGecneyenue yyacmus pezuoHos
B MpozpaMme

3akoHoAaTeIbHASA W HOpPMATHBHAA 0a3a, ycTaHAaB/IMBAlO-
mas pernoHaMm Poccum mpaBuia XO3SIMCTBEHHOM OESITENb-
HOCTH, B TOM YMCJIE U BO3MOXHOCTM IJISI UX BKIJIIOUECHUS
B pelIeHUe MpoOaeM, UMEIOIINX BaXHeEHIIee 3HaYeHUE IS
BCEl CTpaHBbl B LIEJIOM, SIBJISIETCS TJaBHBIM YCJIOBUEM IS
yyactus peruoHoB B I[Tporpamme.

ITockonbky ITporpamma moJiKHa ObITh MHHOBALIMOHHOM,
TO €CThb OPUEHTUPOBAHHOUW Ha CO3JaHHE U KOMILJIEKCHOE
KUCMOJb30BaHUE B MPAKTUKE COBPEMEHHBIX TOCTUXEHUI Ha-
VKU, ONpenessioliee 3HaueHue I KOTOpOil OyAyT MMETh
Hay4yHO-TeXHUYecKas cepa U chepa HaAyKOEMKOro BBICO-
KOTEXHOJOTUYHOTO IMPOM3BOACTBA, OHA TOJDKHA MMETh CO-
OTBETCTBYIOIlIEE HOPMATHBHO-IIPABOBOE OOECIEYEHUE ITUX
cdep.

Kounctutyumusa Poccuiickoit ®egepaumu, mnpuHsaTas
B 1993 romy, npeaycMaTpuBaeT aKTUBHYIO POJIb PETMOHOB
B Tex cdepax XHM3HU CTpaHbI, KOTOPEIC COIIPSKEHEI
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¢ HayKoli, oOpa3oBaHMEeM M HayKOSMKMUMU HaIlpaBJICHUSIMU
neaTenbHocTH (cT. 72). B pasButue atoro B 1996 romy ObLi
npuHAT ®enepanbHbiil 3aK0H «O HayKe M rocyaapCTBEHHOM
HayYHO-TEeXHUUYECKOM ITOJIUTUKE», CTaThs 12 KOTOPOTO IIpe-
JOCTaBJIsyIa pervoHaM IpaBo (UHAHCUPOBATh HAYYHYIO
M Hay4yHO-TEXHUYECKYIO MESITEbHOCTh 3a CUET COOCTBEH-
HBIX CPeACTB 0101KeTOB cyOobekToB Poccuiickoit ®enepa-
M. Bce 3TO MOJTHOCTHIO OTBEYaI0 OOILIEMUPOBOM TEHAEH-
UM TI0 KOHCOJIWUJIALIMM YCUJIUHA U BO3MOXHOCTeH (B TOM
yuciie ¢GUHAHCOBBIX) (eaepalbHOTO LIEHTpa W TEPPUTOPUIA
I COBMECTHOTO PEIIeHMSI KpYITHOMACIITa0OHBIX CTpaTeTH-
YeCKHUX 3aJa4 HayKOeMKOIo XapakTepa. Takas TeHACHIIMS
npucyima (akTHIeCKH BCEM BOKOHOMUYECKU pPa3BUTHIM
CTpaHaM MHUpa.

Opanaxo B 2004 rony B Poccuu puHST HOBBIH (henepab-
HBII 3aKOH, B KOTOPOM B paMKaX yIopsizodeHus ¢GpruHaAHCO-
BBIX OTHOIIEHUN MEXAY LIEHTPOM M PEerMOHaMM CYOBEKTHI
®enepaliuy 0Ka3ajlucCh JUIIEHHBIMU TIPaB MCIIOJIb30BaHUS
COOCTBEHHBIX OIOIKETHBIX CPEICTB Ha HAYyYHYIO M HayYHO-
TeXHUYECKYIO AesTeJbHOCTb. [1o cyTu mena 3To He maeT pe-
ruoHaM Poccun BO3MOXHOCTH BHECTU CBOM BKJIAI B peasu-
3auuio IIporpaMmai.

Y1o0bl 00eCcrneYyuTh y4yacTUE POCCUMCKUX PETMOHOB
B manHoil I[Iporpamme, HeoOXOTMMO OTMEHHTbH ICHCTBHE
COOTBETCTBYIOIIMX ITojiokeHMIT DenepalbHOro 3aKOHa OT
22.08.04 Ne 122, a B majpHeHIIeM ITOATOTOBUTh U MIPUHSATH
CIICLMAJIBHBIN 3aKOHOIATEbHBIN aKT, CTUMYJIWPYIOIIAI
yJ4acThe POCCUMCKMX pPETMOHOB M CO3JaHWE WHHOBAlIM-
OHHO-3HEPreTUYECKHUX 30H. DTO OyIeT MOJTHOCTHIO OIpaB-
NbIBaTh MPOBO3IJIAllleHHbI B Havyaje XXI Beka Ha camMoM
BBICOKOM TIOCYIapCTBEHHOM ypoBHe Poccum mnepexon
Ha IMPEeUMYILIeCTBEHHO MHHOBAIIMOHHBIM TUII pa3BUTHUS Ha-
LUOHAJIBbHON 3KOHOMUKHM.

MexaHu3M yyacTus PerMoHOB B peanu3aluu [IporpaMmel,
KOTOPEHI MOT OBITh 3aIefiICTBOBaH HA MPAKTHUKE IIOCJIE 3aK0-
HOMaTeIbHO O(GOPMIICHHBIX COOTBETCTBYIOIINX M3MEHECHUI



B JEHCTByIOIIEl HOPMaTHMBHO-MPAaBOBOW 0asze, 1enecood-
pPa3HO «3aMyCTUTh» C WCIOJIb30BAHUEM TMPEXHETO OIbITA
COTpYIHUYECTBA (heepaTbHOTO LIEHTPA C peTMOHAMU B Ha-
yUYHO-TexHU4Yeckoi cepe (MuHHayku u 'ockomBy3a Poc-
cun B 90-X romax), MOCKOJBKY 3TOT OIBIT Y€ IMPUBBIYECH
1 UMEIOTCS TTO3UTHUBHbBIE PEe3YIbTAThI 1JIS1 PETMOHOB.

Peub mper o0 ombITe COBMECTHO (PUHAHCUPYEMBIX Ha
JIOJIEBBIX Hayajlax U3 CpeAcTB enepalbHOro OomkeTa
u G101KeToB cyobekToB Denepaliny peruoHaJbHbIX U MEX-
pPEeTUOHAJIBHBIX HAYYHO-TEXHUIECKMUX IIPOrpaMM 1 MHHOBA-
LIMOHHBIX IIPOEKTOB, PEe3YyJbTaThl BBHIIIOJHEHUS KOTOPHIX
HMEIOT OOIIEeTOCYIapCTBEHHOE MJIM MEXPErioHaJbHOEe 3Ha-
YyeHUe WM MO KpaiiHell Mepe MOIYT ObITb MCHOJb30BaHbI
cpa3y B HECKOJbKUX permoHax. Ha momoOHBIX e OCHOBax
Y HavaJlax MOXeT 0a3upoBaThbCs U MEXaHU3M Y4acTUST PErv-
oHOB Poccuu B peanuzannu Tex npoekToB ITporpamMMel, He-
MOCPEICTBEHHBIMU UCIOTHUTENSIMU KOTOPBIX MO KOHKYPCY
OyIyT oIpenesieHbl OpraHU3aluM U IIPEeaNIpUsITHS, PACTION0-
JKEHHBIE B 3TUX PETMOHaX.

YTo Ke KacaeTcs NesITeJbHOCTHM PErMOHOB B KayeCTBE
TaK Ha3bIBa€MbIX OCTaJbHBIX Yy4acTHUKOB IIporpammsl
(IToaroToBKa K OCBOGHHMIO M MCIIOJIb30BAHMUIO PE3YIbTATOB
1 TOCTUKEHUI BOTOPOIHOI SHEPTETUKHU), TO BeAylasl pojb
B (PMHAHCUPOBAaHUHM OyIeT IIpUHAMIIeXaTh UMeHHO M. Lle-
JIecoo0pa3HO BOCHPOU3BECTU OMBIT 90-X TOg0OB, BOCCTAHO-
BUB B Ol0mkeTax cyobpekToB Poccuiickoit Menepanum crie-
[IMaJIbHBIE I1I€JIeBbl€ pa3fefbl Ha HayKy W COJEiCTBHUE
Hay4YHO-TEXHUYECKOMY IIPOTrpeccy U UHHOBALIMOHHOMY pa3-
BUTHIO (10 HETaBHETO BPEMEHU TaKWe pa3iesibl ObUIM B 010-
IxeTax 0oJiee yeM 40 peruoHoB).

Konkpernzamusa yyactus peruonoB B [IporpammMme Moxert
OBITh MpOBeAeHA Ha O3Talle IOATOTOBKM €€ IIPOEKTOB
B KauecTBe 000011aI0llero UTOroBOro MporpaMMHOro 1o0-
KyMEHTa, B KOTOPOM OyIyT KOHKPETU3UPOBAHKI CTPYKTYpa
IIporpaMmbl, cocTaB OXBaThHIBaeMBIX €0 cdep M oTpac-
JIeli HapOJHOXO03SIMCTBeHHOro KoMmiiekca Poccuu, Habop
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MpoekToB. B HacTosdiiee BpeMst MOTYT ObITh cHOPMYJIUPO-
BaHbl OCHOBHBIE MMOJIOXKEHUS U MOAXOAbI K TAKOW KOHKpE-
TU3ALIUU.

Bo-nepBbix, BO3MOXHOCTb BXOXIEHUS PETMOHOB B UMCJIIO
HEIOCPEACTBEHHBIX yYaCTHUKOB [IporpamMmel, TO €CTb HC-
TOJITHEHUE €€ MTPOEKTOB BO MHOTOM OY/IET 3aBUCETh OT pa3-
MEIIeHUST HAYYHO-TEXHUYECKOTO Y MPOU3BOJICTBEHHOTO TO-
TeHIMajla Ha Tepputopuu Poccuu, KoTopoe CI0XUI0Ch
K HacrosiiieMy BpeMeHu. Tak, HampuMep, Korjaa BO3HUKAeT
BOMPOC O TOM, B KaKOM KOHKPETHO PErvoHe, COTJacHO
IIporpamme, JOMKHO OBITH pa3MellleHO W3TOTOBJIEHUE
ABUALIMOHHBIX BOAOPOJHBIX JBUTATENEH JJIsI CAMOJIETOB, TO
TakKMM PEruoHOM, MYCThb Jaxe W Ha KOHKYPCHOW OCHOBE,
peajbHO CMOXET CTaTh TOT, TNe ceilvac yXe CYIIEeCTBYeT
MPOM3BOJICTBO aBUaaBuUrareneit (Hampumep, Ilepmckas, Ca-
Mapckas u fpocnaBckast 061aCTH U T. 1I.).

Bo-BTopbIX, MpUHAMIEKHOCTh PETMOHOB K OCTaJbHBIM
yuyacTHuKaMm [IporpaMmel OyaeT cBsi3aHa He TOJBKO € (hak-
TOPOM pa3MelIeHUs] Ha TEPPUTOPUN CTPpaHbl 00pa3oBaTesb-
HOTO MOTEHIMala, HO U C HEOOXOIMMOCTbIO OpraHu3aluu
MEXPETrMOHAIbLHOTO COTPYJHUYECTBA, MOCKOJbKY HayuHbIe
OpraHM3alluy U BbICIIVE yuyeOHbIE 3aBeIeHUs] COOTBETCTBYIO-
mero mnpoduis (Hampumep, DHEPreTUYECKUE) MNMEIOTCS
JaJeKko He BO Bcex perrnoHax Poccun, a moTpeOHOCTD B MO/~
TOTOBKE K OCBOGHUIO M MCITOJIb30BaHUIO PE3YyIbTATOB U J1O-
cTekeHuil TIporpaMmbl OyaeT akTUYeCKU y BCEX CYObEK-
ToB Poccniickoit ®enepannn.

B-TpeThux, r1aBHBIM yCI0BUEM ydacTusl pernoHa B [1po-
rpaMMme B TOU UM MHOU popMe, naxe eciau U OyleT co3aaHa
HeoOxonuMasi HOPMAaTUBHO-MpaBoBasi 0a3a, OMpelneseHbl
KOHKpPETHblE MEXaHWU3Mbl (POPMUPOBAHUSI PECYPCHOTO
obecrieueHus U ee peanu3ailuu, 1, Kak MokKa3blBaeT MpakTu-
Ka, Bcerma OyayT MpUCYTCTBOBATh MOTUBAlIUS, CTPEMJIEHUE
K YYacTMIO U XeJlaHVEe HE OCTaBaThCsl B CTOPOHE OT HAYyYHO-
TeXHUUECKOTo Tporpecca, YpOBHS Pa3BUTUSI OPYTUX pe-
TUOHOB.



3.3.3. Pe2uoHbl NUOHEPHO20 OCBOBHUS BOGopogHOil
JHep2emuKu U UHHOBAUUOHHO-3HEP2EMUYECKUR 30HbI

s mpoBeaeHUST SKCTIEpUMEHTAJIBHBIX Pa0OT U ITMOHEP-
HOTO KOMIIIEKCHOTO OCBOCHUS IPOeKTOB IIporpamMMmel He-
00X0aMMO OMpeAeanuTh HECKOJIBbKO cyObeKToB Poccuiickoit
®enepalind 1 MyHULIMIIAJbHBIX 00pa30BaHUIA.

K kpurepusiMm onmpeaejeHMsaA pernoHa (MyHUIIUIIAJIbHOTO
00pa3oBaHMsI) MOXXHO OTHECTH:
® OCTPOTY DHEPIeTUYECKOI IpOo0JeMbl 1 HEBO3MOXHOCTD

€e pellleHs TPaIuIMOHHBIMU CIIOCO0aMU;

® HaJIMYWe WHHOBAIIMOHHO OPMEHTHPOBAHHBIX CyOBEKTOB
XO3SIMCTBEHHOM MESITEebHOCTH, CIIOCOOHBIX BOCIIPUHHU-
MaTbh HayKOEMKHE BOIOPOIHEIE TEXHOJIOT NN,

e UMeIIKecs IepeloBble HaydHBIe U KOHCTPYKTOPCKHE
IIKOJIBI 110 TJIaBHBIM HaIpaBlIeHHWSIM (yHIaMeHTaJIbHBIX
U NPUKIIAIHBIX MUCCIEHOBAaHUI B 00JIACTM BOIOPOIHON
9HEPreTUKU;

o 5(pdeKTUBHYIO CUCTEMY 00pa30BaHUS U MOJATOTOBKU BHI-
COKOKBaJTM(PUILIMPOBAHHBIX KaJIpOB B chepe SHEPTETUKH,
TpaIuLIMA M aBTOPUTET BBICOKONM TEXHUYECKON KYJb-
TypHI;

® HaJIM4YKWe BHICOKOKBAIU(MUIMPOBAHHOTO HAyIHOTO, WH-
KEHEPHO-TEXHUIECKOT0 M IIPOM3BOACTBEHHOIO IIEPCO-
Hajla, CH0COOHOTO OCBOUTh HAYKOEMKME TEXHOJIOI MM,

® CIOCOOHOCTH OPTraHOB TOCYJAapCTBEHHOTO YW MYHUIIM-
MMaJILHOTO YIpaBJIeHWST K OCYIICCTBICHUIO aKTUBHON
JIOJITOCPOYHOI MHBECTULIMOHHON U THHOBALIMOHHOM J1es-
TeJIbHOCTU (ITOJIUTUKE), BKIIIOYasi co(pUHAHCHUpPOBaHUE
IIPOEKTOB IO BOAOPOIHOI 9HEPTETUKE;

e Bhicokue yaeiabHble 3aTpaThl HAa HUOKP u nHHoBanuun
B CTPYKTYyp€ PErMOHaJIbHOIO IPOM3BOICTBEHHOIO KOMII-
JIeKca.

B oTo6paHHBIX IJIs1 IMOHEPHOTO OCBOEHUSI BOAOPOIHOM
SHEPreTMKN peruoHaxXx (MyHHIMITAIBHBIX O0pa30BaHUSIX)
MOTYT CO3[aBaThCsI MHHOBALIMOHHO-9HEPIeTUISCKIE 30HHI,
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ImpeaycMaTpuBampIue IpedepeHINN I IIpeanpusThil

W OpTaHM3alMii, YJACTBYIOIIMX B BHIIIOJHEHUHN IIPOCKTOB

IIporpammel. B kauecTBe OOBEKTOB IS TAKUX 30H MOTYT

OBITh TIPEIJIOKEHBI CIIEAYIONINE:

e ropona Kopones, O6HuHCcK, IyoHa, YepHorosoBka, Tpo-
nuk, Ceepck (Tomckas obaacts), 3apeuyHsiit (CBepaioB-
ckas obnacth), CapoB (Humxeropoackasi obmacts), Ke-
ne3Horopck (KpacHosipckuii kpait);

e ropoma Mocksa, Cankr-Iletepoypr, TonbsarTi, Hxumit
Hosropoa, Exarepunoypr, HoBocubupck, Hopuibck —
KPYITHBIE IIPOMBIIIJICHHO Pa3BUTHIE TOPOIA, YIOBIECTBOPSIIO-
IIMe BEIIIEHA3BaHHBIM KPUTEPUSIM U B KOTOPBIX HanbOoJee
OCTPO TIPOSIBIISIIOTCSI DHEPreTUIeCKe M IKOJIOTUYECKHE
MpoOJIEMBI.

CnocoboM omnpeaeneHus MOTeHIMaAbHbIX 30H MOXKET
CTaTh MPOBeIcHNE OTKPLITOTO KOHKYpCa I 0TOOpa pe-
TMOHOB YW MYHULMUITAJABHBIX 00pa30oBaHW, WMEIOIINX
MEXpPETrMOHaJIbHYIO CTPAaTeTMYECKyl0 KOMIIOHEHTY MIJIs
peanu3aluy TIPOTPaAaMMHBIX MEPONPUATUI (TIPOEKTOB)
0 BOIOPOJHON >HEPreTuKe, B TOM YHCJIE€ BO3MOXK-
HOCTh (OPMUPOBAHUSI HHHOBALIMOHHO-TEXHUYECKUX
KJIaCTEPOB.

3.4. MexgynapogHoe compygHu4ecmso
B peanu3auuu fipo2pammbl

[TpoGaeMsbl nepexoaa K BOAOPOAHOM HEPreTHKe HEBO3-
MOXHO PeIlINTh, 3aMBIKasICh B IIpelie/iax CTPaHbl U ONMPasiCh
TOJIBKO Ha COOCTBeHHBIe CWIbl. HeoO0Xomumo akKTHUBHOE
MEXIYHapOIHOe COTPYIHUUYECTBO KaK B OOMEHE pe3yJibTa-
TaMM Hay4YHBIX UCCIEeNOBaHUMI, N300pETeHUSIMU 1 TEXHOJIO0-
TYMsSIMH, TaK U IIpU MHHOBAIlMOHHOM OCBO€HMHU HAay4YHBIX pe-
3yJbTaTOB M B BBIXOJE€ HA MHPOBBIC PBIHKM, YTO OCOOEHHO
BaXXHO B YCJIOBMSX TIJIoOanM3alMyd. DTO COTPYIHUYECTBO
BO3MOXHO OCYIIECTBUTH B TPeX KOHTYpax:



e wMexny crpanamu CHIT — xak B pa3paboTke, TaK U B UH-
HOBaIllMOHHOM NPUMEHEHUH MOTYyIYeHHBIX TEXHOJIOTHIA;

e ¢ Emponeiickum corosom, CIIA, fnoHueit u npyrumu
CTpaHaMU, OCYIIECTBISIONIMMU COOCTBEHHBIE TOJTO-
CpOYHBIC MTHHOBAIIMOHHEIE BOJOPOIHBIE IIPOTPaAMMEI;

e ¢ MexayHapoaHbiMu opraHusauusmu (OOH, TTPOOH,
IOHODII u np.) B pelieHUU TJ00ATBHBIX dHEPreTUUYECKUX
U BKOJOTMYECKUX TTPOOIEM.

Cpenu ctpan CHI' Hambonpimii 3amen B 001aCTH BOJO-
ponHoit sHepreTnku nmeet YkpanHa. HUOKP B 3toit 00-
nactu npoBoasaTcs B bemopyccuum, KazaxcraHe u gpyrux
CTpaHaX. YUYWTHIBas CJIOXUBIIMECS HayYHO-TeXHUYECKUE
CBSI3M M OCTPYIO 3aMHTEPECOBAHHOCTH B OCBOCHWM BOIO-
POMHOW 3HEPTeTUKU, 1IeecCO0Opa3HO COBMECTHO C 3aUHTE-
pecoBaHHbIMU cTpaHamu CHI paspabotaTh MexXrocyaapcr-
BEHHYIO BOJOPOIHYIO IIPOTpaMMy, IPedyCMOTpPEeB B Heit
Kpyr MPUOPUTETHBIX HAIIpaBJIeHUN M IPOEKTOB, COBMECT-
HOe uX (PMHAHCUPOBAHMWE U COTJACOBAaHHBIE BBICTYILJIEHUS
Ha BHEIIHMX pbIHKaX. DTO OYAEeT COAeCTBOBATh pEMHTEIpa-
uuu crpad CHT.

Crenyer akTMBHO BKJIIOUMTHCS Ha MApTHEPCKMX Havdajiax
B pellleHue psiia HayIHBIX IPOOJIEM U OCBOCHNE MHHOBAIIUI
B 00J1acTU BOJOPOAHOM 3HEpreTUKu ¢ EBporeiickum coro-
3o0M (¢ yuerom EBpormeiickoii BOAOpOIHOI MiIaT(OpPMBI,
6-i1, a 3atem 7-it Pamounbix mporpamm EC), a Takxke ¢ CIIA,
Anonueit, Kuraem, UHaueit u IpyruMu 3aMHTEPECOBAHHBI -
MU cTpaHaMu. ONBIT COBMECTHEIX PabOT C OTHEJIbHBIMU
aMEpUKAHCKUMHU M HEMELIKMMU KOMITAHUSIMMU YK€ UMECTCS.
IToTpeOdyroTCcs KOHKPETHBIE COMIALLIEHUS C KaXI0i CTpaHOU
C YYETOM Mep IO 3alUTe UHTEJIEKTyalbHOI COOCTBEHHOC-
TH (B TOM YMCJIe B paMKaX HaMEYeHHOTO COTpyIHUYECTBa
B obsactu aHepreTuku ¢ CIIIA).

OmnbIT MEXIyHAPOIHOIO COTPYIHUYECTBA, HAKOIUIEHHBII
paHee, ClIeayeT pacIpoOCTPaHUTh W Pa3BUTh B MEXIYHAPOI -
HBIX IIPOEKTax Mo pa3pabOTKe U MHHOBAIIMOHHOMY OCBOE-
HUIO Y3JIOBBIX HaIlpaBJICHWIA BOITOPOIHON SHEPIeTUKU. DTO
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MpexXIe BCero OTHOCUTCS K MporpaMMam ITOMOIIM Pa3BUBa0-
IIUMCSI CTpaHaM, HCIIBITBIBAIOIINM OCTPBIM 3HEpPreTUYeC-
KUl Kpusuc, ocobeHHO B Adpuke, rae O0JbIIMHCTBO HAce-
JIeHUsT He WMeeT [JOCTylla K 9JIeKTpuuecTBy. Takwme
MIpOoTrpaMMbl OOCYXKIaJIMCh Ha BCTpede Ha BBICIIEM YPOBHE
Mo ycToitumBoMy pas3Butuio B Moxannec6ypre (2002 rox),
rae orMevasnoch, yTo EC Beigenser 700 MJIH J0JI1apoB ISt
pelIeHUs] SHePreTUYeCKUX MpodiaeM B appUKaHCKUX CTpa-
Hax. YyacTMe B TaKUX MEXIYHapOIHBIX IIporpaMmax
OTKPOET MOMOJHUTEIbHbBIE HUIIW IJISI peaan3allii MHHOBa-
LIMOHHBIX IPOAYKTOB, CO3MAaHHBIX II0 HAIIMOHAJIBHOM IPO-
rpaMme.

J3.9. Ouenka pesynbmamos U COLUANbHO-IKOHOMUYECKUK
nocnegcmeuii peanusauuu HauUOHANbHOI
npozpammbl «Bogopognas anepzemuKan

Pesynbrarel peanuzaliid HalUMOHAJBbHOW IpPOrpaMMBbl
MpeIBapUTEILHO MOXHO OLIEHUTh B CIACAYIOIIMX IISCTU ac-
IeKTaX, KOTOPbIEC MOJIy4aT KOHKPETU3ALUIO Y KOJIUISCTBEH-
HYIO OLIEHKY B IIpoliecce pa3paboTKM IIPOrpaMM:
® VHHOBAIlMOHHO-TEXHOJIOTNYECKOM;
® 3KOHOMUYECKOM;
® 3KOJIOTUYECKOM;

BHEIITHEOKOHOMUUYECKOM;
COLIMAIbHOM;
rOCyIapCTBEHHO-TTOJTUTUICCKOM.

3.3.1. HHHOBALUOHHO-MEXHONO2UMECKUD pe3ynbmam
peanusauuu Mpozpammbl

MHHOBAaLIMOHHO-TEXHOJOTUYECKUI pe3yJbTaT peaju-
danuu IlporpaMMbl COCTOUT B OCYIIECTBJICHUM WHHO-
BaIlMOHHOTO IIPOPEIBA B 3Heprocekrope Poccum, ocBoe-



HUM 0a3rMCHOIO HalpaBJeHHUS IIECTOr0 TEeXHOJIOTrHYe-
CKOTro YKJIaja, CHMXCHHMHU SHEPTOSMKOCTH U IIOBHIIIE-
HUU KOHKYPEHTOCIIOCOOHOCTH OTEUYECTBEHHOM IPOIYK-
UM, MOACPHMU3ALUM HAYYHO-TEXHUYECCKOTO U HMHHO-
BallMOHHOTO MOTEHIMajla CcTpaHBl U GOPMUPOBAHUU
BAXHEWIIETO 3BE€HA HAIlMOHAJIbHOW WHHOBAIIMOHHOM
cuctembl. TeM camMbiM OyIeT MpeogojeHa TEeHIEHIIUS
TEXHOJIOTMYECKOM Aerpanalnnuy 3KoHoMuKu Poccuu 1 Bbi-
TeCHEHMS €€ IIPOAYKIIUY U3 BHYTPEHHETO 1 BHEIITHETO PhIH-
KOB.

[loBrIIIeHNE TEXHOJOTUYECKOIO YPOBHS U KOHKYPEHTO-
CIIOCOOHOCTA OTEYECTBEHHOM IIPOAYKIMK Ype3BhIYAITHO
BaxkHO B ycJoBMsIX BeTyruieHUs Poccuu B BTO, Korma mpu
CHIDKCHUY UMIIOPTHHIX ITONUIMH YCUJIMTCS TIOTOK Ha BHYT-
PEHHUI PBIHOK UMIIOPTHBIX TOBApPOB, Ubsl KOHKYPEHTOCIIO-
COOHOCTB OyIeT pacTH Ha OCHOBE peaiM3aliiy IJ100aabHOro
HayYHO-TEXHOJIOTMYECKOTO IIepeBOPOTa B aBaHTapIHBIX
CTpaHax.

3.9.2. IKOHOMUYECKAd U BHEWHEIKOHOMUYECKaa
3feKmuBHOCMb

DKOHOMMWYECKAs] M BHEITHESKOHOMMYECKast 3(PdeKTuB-
HOCTb peajv3aluMi HallMOHAJAbHOU BOAOPOAHON IpOorpam-
MbI HaliIeT BhIpaXKeHUE B CIEAYIOIIMX acleKTax:
® [epexoie Ha HOBBI YpOBEHb 3KOHOMUYECKOTO Pa3BUTUS

Ha OCHOBE WCITOJIb30BaHUS BOAOPOJAa B KadyeCTBE OC-

HOBHOI'O DHEPrOHOCHUTEJS 3a CUET CPAaBHUTEIBHO OoJiee

HU3KMX U3IEPXeK MPOM3BOACTBA Bogopoaa (B IMepcrek-

THBE), TIPM MacCOBOM IIPOM3BOJCTBE BOAOPOIA U TOII-

JIMBHBIX 2JIEMEHTOB;

e moBbilieHnM TeMnoB npupocta BBIT B Poccuiickoit Me-
Iepalliy, a TakKXke 3HAUYUTEJIbHOM YBEIMYEHUU IOJIU
npupocta BBII 3a cuer moBbIimeHus 3(@(EKTUBHOCTH
SHEPrOCeKTOpPa;
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e ypenumueHuM gonu Poccuiickoit Menepaliuy Ha MUPOBOM
PBIHKE HayKOEMKOM MPOAYKIINK; 3aHATUH 3HAYNTECILHOMN
IO MUPOBOTO PHIHKA TOIJIMBHBIX 3JIEMEHTOB IUISI JIE-
LEHTPAJIM30BaHHOM CTAIMOHAPHOW HEPreTUKU U aBTO-
TpaHCIIOPTa;

® YMEHbIICHUM 3aBUCUMOCTHM 3KOHOMMKM OT KoOJeOaHUi
KOHBIOHKTYPbl MUPOBOTO PhIHKA.

3.39.3. JKono2uYeckuii pesynsmam

DKOJIOTMYSCKUM PE3yIbTaTOM HAIlMOHAJILHOM IIpOrpam-

MbI B ITIEPCIIEKTUBE CTAHET:

® CYIIeCTBEHHOEC CHUXCHHE BBIOPOCOB ITAapHUKOBBIX
ras3oB B aTMocdepy IIpU UCHOJIb30BAHUU dHEPTreTUIEC-
KMX YCTAaHOBOK U TPAHCIIOPTHHIX CPEJACTB HAa BOAOPOII-
HOM TOILUIMBE, UYTO YJYUYIIUT 3KOJOTHUYECKYI0 00CTa-
HOBKY B KPYIIHBIX TOopojaax M OyaeT CIocoOCTBOBAThb
ajanTanuy K MexaHuaMmy peanuszanuu Kuorckoro npo-
TOKOJIA;

® CHMXCHHME TEMIIOB HCUYEpIIaHMSI pa3BeJaHHBIX 3aIlacoB
HedTH U ra3a, 4TO MO3BOJIUT 00Jiee IIUPOKO U JOJrO UX
HCITOJIb30BaTh B KAUYeCTBE UCTOYHUKOB MOJYyYECHUS pas3-
HOOOpa3HOM raMMbl XUMHYECKUX ITPOAYKTOB.

3.3.4. Coyuanbhblii peaynbmam

CouanbHbIi pe3yabrar peanu3anuu [IporpaMMbl BbIpa-

3UTCS B CJICAYIOILIEM:

® pacTylleii BOCTpeOOBAaHHOCTU Tpylda YYEHBbIX, MHXKEHe-
POB, KBaIM(UILIMPOBAaHHBIX pabOUMX, YBEIMYEHUU UX A0-
XOJIOB, IIPUTOKE TaJaHTIMBON MOJIONEXHU B HAYKy W IIe-
peIoBOe IIPOU3BOACTBO;

® VYBEIMYEHUM TEMIIOB POCTa PeajbHBIX JOXOHOB, YPOBHS
¥ KayecTBa XM3HU HaCeJIEHUs B pe3ybTaTe 00jiee BBICO-
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Kux TeMrnoB pocta BBIT u yaydiieHuUs1 3KOJOTMYECKOM
00CTaHOBKMU:
YMEHbIICHUM YCJIOBUI cHabxeHus sHepruein — KKX
U HaceJIeHUs1, 0COOEHHO B CEBEPHBIX U BOCTOYHBIX paiio-
Hax CTpaHBbl.

3.39.5. TocygapcmeenHo-nonumuyeckuii afidexm

l'ocymapcTBeHHO-TIONMUTUYECKUH 3P eKT peanrmsanuu

HALlMOHAJIBHOUW MPOrpaMMbl HAMAET BhIPAKECHUE:

B YCUJIEHWH POJIM TOCYyIapCcTBa B OCYIIECTBICHUN CTpaTe-
T'MY MHHOBALlMOHHOI'O IPOphIBa, 00Jiee MOJHOM BBIMOJ-
HEHWU TOCYAapCTBOM CBOEMl CTpaTernyecku WHHOBALIM-
OHHOM (PYHKUMHU, KOTOPYIO COBPEMEHHOE TOCYyIapCTBO
MpPaKTUYECKU UTHOPUPYET;

B 00€CIIEYeHUU COLIMAIbHO-TIOJIUTUYECKON CTaOMIbHOC-
TH B CTpaHe B pe3yJibTaTe MPEeOoa0JeHUS IHEPreTUIECKO-
ro Kpu3uca, KOTOpbIiA 3aTparMBaeT MHTEPEChl Bce Ooee
IIMPOKUX CJIOEB HACEJICHUS;

B yKperJjieHuu no3uuuii Poccum B rno06ajbHOM IreoIoin-
THUYECKOM IIPOCTPAHCTBE.

d3.9.6. Oxugaembie coyuanbHo-IKOHOMUYECKUE NOCNegcmeus

OxugaeMble COLMATbHO-3KOHOMUYECKHUE IOCIEACTBUS

peanuzanuu [TporpaMMmbi:

YCKOPEHUE TPOLIECCOB NTPUMEHEHUSI BOAOPOJA KaK SHEp-
TOHOCHUTENSI B LEJSIX (POPMUPOBAHUS YCTOUYMBBIX, 0€30-
MAaCHBIX U 3KOJOTMYECKUA YUCTBIX IHEPTETUUYECKUX CUCTEM;
obecrieyeHUE YCIOBUM A1 YCTOMYMBOIO 5 KOHOMUYECKO-
ro poCTa;

MoBbIIIeHUE 3PHEKTUBHOCTA TOCYTAPCTBEHHBIX M YacT-
HbIX WHBECTULIMIA, HAIlpaBJIEHHBLIX B 3HEpreTuky Poc-
cuiickoit Megepannu;

Ha nymu Kk BogopogHoii 3nepaemuxe

® CcoxpaHEHMHE Y MMOCeAyIollee HapallliBaHNe HaydHO-TeX-
HUYECKOTO ¥ MHHOBAIIMOHHOTO ITOTCHIIMAJIOB CYOBEKTOB
XO3SIMCTBEHHOM JeSITEeJIbHOCTH, B TOM YMCJIE B PErMOHAaX
Poccuu;

e TIOBHIIIEHHE PEHTA0ECTBLHOCTA IPOMU3BOACTBA HAa OCHOBE
HCITOJIb30BaHUsI COBPEMEHHOIO BOJOPOMHOIO 3HEPro-
obecrneuyeHus;

® 3aMcHa YIJIEBOAOPOIHBIX MCTOUHUKOB SHEPTrUM (HEBO-
300HOBJISIEMBIX) HA BOTOPOAHBIE (BOCIIPOU3BOINMEIE).
CienyeT Takxke OTMETUTh POJIb HAIIMOHAJILHOM ITporpam-

MBI KaK JIOKOMOTHBA Mepexoaa SKOHOMUKH K MHHOBALIMOH-

HOMY pPa3BUTUIO, BOCTPEOOBAHHOCTH HAyKU U BO3POXKIE-

HUIO IyXa TBOPUYECTBA M CMEJIOrO ITOMCKa (0COOEHHO Cpemu

MOJIOJIEKH ), UTO B IIPOIIJIOM BEIBOJIMIIO CTPaHY B YUCJIO MHU-

POBBIX INACPOB MHHOBALIMOHHOTO ITPOPHIBA.





