«D@OopMHUPOBAHUE CETH OTPACJIEBbIX HEHTPOB NPOTrHO3UPOBAHUS
pPa3sBUTHS HA 0a3e BeAyIIUX HAYYHO-TEXHOJIOTHYECKOr0 POCCUMCKUX
BY30B 110 NIPUOPUTETHOMY HANPABJICHUIO

MIugp: 2011-2.1-521-014-005




OcCHOBHble pe3y/bTaThl

BbiAB/1€HbI:

* CTpPyKTypa pbIHKOB, UX CEFMEHTOB U
COOTBETCTBYHOLLUX MPOAYKTOBbBIX Py

*  VMHHOBAUMOHHbIE NPOAYKTbI U YC/YTU - KAKOYEBbIE
XapaKTEPUCTUKMU, ONpeaenatoLme nx pbIHOYHYHO
BOCTPebOBaHHOCTb

* [lepeyeHb Hanpas/ieHnr HUOKP un
MHHOBALMOHHbIX TEXHO/I0MMYECKUX PELLEHUH,
MMeOLLIMX HAMDObLLIMIK NOTEHLUMAA ANA
pea/sn3auum B Poccmu

* Pa3paboTaH KomMn/eKc MHGOPMALMOHHBIX
MaTepua/ioB




CTpyKTypa Hay4YHO-T€XHO/IOTMYECKOro Hanpas/1IeHUA U YUC/10
SKCMepTOoB, NPUB/IeYEHHbIX B X04e Bbino/HeHna HUP

o

;
;

7

27
s

UHpacTpyKTypa sHepreTmuku

UH$opmaynOHHbIE TEXHO/10TUM

UHTeA/NeKTya/ibHble ceTU (nepeaaya 3/.3H.
MaTemaTnyeckoe moge/IMpoBaHue

CUCTEeMbl aKKYMY/IMPOBaHUA 3/1IEKTPO3HEPIrum
u TennocbepekeHus

UTOIo




VieTogmn4eckmne noAxoabl K aHa/IM3y NepPCNeKTUBHbIX PbIHKOB
PbIHOK 3HeprocbepekeHuA 1 sHeprosPpPeKTUBHOCTU KparHe Heo4HOpoOAeH. Ero
CermMeHTbl B3aMMO3aBUCUMbI U 3TO CO34aeT TPYAHOCTU aHau3a.

Bauanue paktopos

. ®aKTOpbI3aBMCMMOCTH M OleHKE HX BAMAHMS (5 — MKCHMYM

Ha3BaHue cermeHTa YpoBeHb BosatusabHoC BHelwHAA MpupoaHble TlocyaapcTee

couMa/IbHO- Tb KOHbIOKTYpa YcC/10BUA HHbIM 3aKa3
JKOHOMMHNYEeCKOro

pasBuTHA

4 3 3 4 5
TpaguuMoHHasA 3HepreTuka
r/1eBoAoOpoOAHadA SHepreTuKka 4 5 5 4
MMaposHepreTrka U reorepma/ZibHaA 1 2 2 5
HepreTuka Topda u yras 3 3 4
A/NbTepHaTMBHaA dHeEpreTuKka
O/IHeYHas 3HepreT1ka 3 4 4 5
BeTpoBan 3HepreTuka
BTopuyHOe ncno/b3oBaHue 3Heprum 2 1 3 4
BoagopoaHaAa sHepreTuka 4 3 2 5
MHPpacTpyKTypa SHEpreTuku
MHpopmaLOHHbIE TEXHO/0r UK 2 3 2 3
UHTeAneKTyanbHble ceTu (nepegaya 2 2 2 3
3/1IeKTPOSHEPrum)
MaTemaTuyeckoe moae/IMpoBaHue 1 4 1 2
CucTtembl aKKyMmy/IMpOBaHUA 2 3 2

3/1IEKTPO3HEpPIrnmn



O6Lw,an XapaKTepUCTUKA CEKTOPOB Pa3BUTUS HAY4YHO-

TEXHO/IOr'MYECKOIro Hanpas/1€HUA
. Jawa ______________Eepora______________JAmsa__________________JlPocca |

ApepHas CbopmupoBasLuasca A3 npeactaBaset 6asoByio Tpebyertca 6bicTpoe Tpebyetca  6o/blioit  06bEM
SHepreTura 714 [F aTOMHOM OTpac/b 3HEepreTUKU. CTPOUTENLCTBO 60/1bLIOro CTPOUTE/ILCTBA KaK B PP Tak U 3a
3HepreTuKM (>120 peakTop). OueHb Be/AMKU 3aTpaTthl HAa uncaa ASC. BaxkHbl BbICOKME pybexom ANA BblBeAEeHUs
Mpeob6pasoBaHue oTpaciu 6e3onacHOCTb. TpebyeTcA Temnbl  CTPOUTE/NIbCTBA M aTOMHOM OTpPac/ib Ha YPOBEHb
umeet CMbIC/1 HOBOE€  KayecTBO A3, MasaA CTOMMOCTb MaccoBOro nNpou3BOACTBa
OCyLIeCTB/ATb /IMWb  Ha MOBbILIAKOLLLEE ux NpoAYKUMU ANA CTPOUTE/NIbCTBA
6ase KapguHa/bHO HOBbLIX SKOHOMUYECKYHO A3C M1 ycayr no uUx 3KCnyaTauuu.
TexHo/sorun. Mx  coctaB 3pPeKTUBHOCTD.

noka He c¢popMUpOBa/CA

oS EGE S BeicTpo  pasBuBaeTca  aaAa Umeet nepcneKkTuBbl. KNTa cTaHOBMTCA MUpPOBbIM B cuny npupogHbIX yc10BUMA

Sl iEl . obecneyeHuns TpebyeT cCyLeCTBEHHOrO /MAEPOM . 3710 Tpebyertca 3HaunTe/IbHOE
AOMOXO3AMCTB B CO/IHEYHBIX NMOBbILLEHUSA nopgaepuBaeTca NOBbILLUEHME KaYyeCTBa CO/THEYHbIX
pernoHax. TpebyeTca appeKTUBHOCTH MOHOMNO/In3aLuen Kutaem 6aTtapeit ¥ aKKyMy/ATOpOB.
onTumMusaumsa CO/IHeYHbIX 6aTapen PbIHKA peAKo3eme/ibHbIX [JOCTUrHYTbIN ypOBeHb
NpPOM3BOACTBA  CO/IHEYHbIX anemeHToB. He TpebyercAa TexHO/MOrM  He  no3BosAeT
6artapei, NOCTOAAHHOE BbICOKOE Ka4yecTBO 6aTapei. co3patb 3KOHOMMYECKH
NOBbILLEHME UX KaYecTBa Hy:xHo O4YeHb  XOpollee 3HaYMMYI OTpac/b. UcnbiTbiBaeT

COOTHOLLEHUE LieHa [ KAaYEeCTBO CU/IbHYIO KOHKYpeHuuto Kutasa u
EBporbi

BeTpo- BbicTpo pa3sBuBaetca AaA bbicTpo pasBuBaetTca no bbicTpo pa3BuBaetca. OTCcyTCcTBYeT AOCTaTOYHbIN

Sl iEL S obecneyeHus JHepruem NyTM co3gaHuA KpynHbix TpebyeTcA npexge BCero cnpoc B CBA3M C  BbICOKOM
3anagHbIX LITAaTOB. KOMI/IEKCOB, Xopolluee COOTHOLIEHME LeHbl CTOMMOCTbIO A/l  UMeloLeinca
TpebyeTca NOBbILLIEHWE UHTErPUPOBAHHBIX cu NpOU3BOAUTE/IbHOCTU, UHPPACTPYKTYPbl AOMOXO3ANCTB
HafeXHOCTU. APyrumu CpeAcTBaMM BbICOKAA HAfEXKHOCTb M MPOMBbILL/IEHHOCTH.

aZbTepHaTUBHOM
SHepreTUKMm.

=loyilenloriliEl | UAeT aKTMBHOE BHegpeHue AKTMBHOE BHegpeHue B MmeeT nepcnekTtusbl, 0AHako PasBuBaeTcA B pamMmKax
B aBTOMO6U/IbHOWM aBTOMO6U/IbHOM 60/bLIOro cnpoca B 060POHHbBIX Mporpamm
NPOMBbILL/IEHHOCTH, NPOMBILL/IEHHOCTH HacToslLlee BpeMsA HeT

AOMOXO03AMCTBAX



Hauno0o.1ee IMEPCHECKTUBHBLIC IPOAYKTOBLIC CEIMCHTBI, OIIPCACIAIOIINEC PA3BUTHEC
CCKTOPOB HalpaBJCHUS

1.Jlonacth W3 KOMI g )>KHO!
BO3MOXKHOCTSIMU pa3MEUICHUsI MEXaHHU3MOB yIIPaBJICHUSI. S
2.Mouiable, HIYMO3alIUTHbIE POTOPHI, 3alIMIIIEHHBIE OT BHEIIHUX BO3JE€HCTBHM.
3. TuppucropHble YCTPOUCTBA AJIsI IpeoOpa3zoBaTesie

4.Hanocmasku

S.IToamunmHUKN HAa OCHOBE HAHOMAaTEPHUAJIIOB

6. MuKpoMeXaHU3Mbl JJIs1 yOPaBJICHUS HOJOKEHUEM DJIEMEHTOB JIollacTeu
7.BeTpoyCTaHOBKHW U BETPOMNapKH OOJIBIION YCTAaHOBJIEHHOW MOMNIHOCTH (YCTAHOBKH IO 2—
5 MBT u 60Jiee, CTaHIIMHU 1O HECKOJIBbKO coTeH MBT)

CucremMbl NIPOCEKTUPOBAHUS

1. IIporpammbl aBTOMATH3allMU OIPOCKTUPOBAHUSI B BETPOIHEPIETHUKE

2.CuctemMbl aBTOMaTUu3upoBaHHOTO rnpoektupoBaHust (CAIIP), koTopble OprueHTHPOBAHHBI
Ha ObICTpOE CO3JaHUue MJIAaHOB HNOBBIIICHUST DHETr03(HPEKTUBHOCTH 3/1aHUN

4. IlporpaMMbl MOAEIUPOBAHUSI COJTHEYHBIX JIEKTPOCTAHIIHUN

BoaopoaHasi JHepreruka

1. AKKyMyJIsITOpbl BOJJOPOJda HA MUKPOKANIWJUISIPHBIX MaTpHIlax

2. TBEpAOOKCHUIHBIN TOILJIUBHBIN 3JIEMEHT

C KEPAMHUUYECKUM DIIEKTPOJIUTOM

(Solid Oxide Fuel Cells, SOFC).

4. TorIMBHBIC DJICMEHTHI C MIPSIMBIM OKUCIIeHHueM Ooporuapuaa Harpusi. DBFC (Direct
borohydride fuel cells).

5.OHepreruyeckrne YyCTaHOBKHW Ha OCHOBE TBEPAO-OKCHUJIHBIX T

6.Heopranuueckne meMOpaHbl Ha 0a3e najuiaJueBbIX CIJIABOB




IIpou3BoaACTBO JIEKTPOIHEPIrUHU

1. [Tapora3zoBsie U NbUIEYTOJIbHBIE 3HEProOIOKH BhICOKOH 3 dexkrruBHOCTH (KIT/ mopsiaka 60% u 48%
COOTBETCTBEHHO)

AHIIUH 110 HECKOJIbKO coTeH MBT)

3. CosnHEeUHBIE ANIEKTPOCTAHINH (fecsiTkU U coTHn MBT)

4. YcTaHOBKY pacnpeeeHHON reHepalii Ha CTOPOHE MOTPeOUTe s

IIpeoOpa3zoBanue 3Hepruun

1.Momnsie Tpan3uctopsl U TupucTopsl (IGBT, IGTC)

2. Tupuctopusie ycranoBku HVDC (momnocThio 70 9 I'BT Ha nBa nomtoca u Hanpsbkenue 10 £800 kB)

3. Tpansuctopublie ycranoBkd HVDC-Light (MmontHoCTRIO 10 500 MBT 1 Hanpspkenne £200 kB)

IHepenaua 3nepruu

1.KaGenbHbIe IEpea4n MOCTOSHHOTO TOKA C U30JISAIMEN U3 CITUTOTO MOTMATHIICHA (MOIITHOCTRIO Oosiee 1 I'BT)

2. BoyioKOHHBIE JJUHUU C BBICOKOTEMITEPATYPHBIMH MPOBOIAMH MOBBIIIEHHON HArpy304HOM CIIOCOOHOCTH

(ACAR, AAAC)

3.ClI0BBIE KOMMYTAIIMOHHBIE AMIAPATHl C BBICOKUM KOMMYTAI[MOHHBIM PECYPCOM U HOMHUHAJIbHBIMU
napametpamu (Hanpspkenue 10 1200 kB, Toku k.3 — 80 kA Ha BbicOkoM HanpskeHun u 200 kA Ha
TE€HEPATOPHOM )

4. Vupasnsiemsie anekrponepenadan (FACTS, VSC, UPFC)

5. CWI0BBIE KOMMYTAI[MOHHBIE ANNIAPAThl C BBICOKUM KOMMYTAI[MOHHBIM PECYPCOM U HOMUHAJIbHBIMU
napameTrpamu (Hanpsokenue 10 1200 kB, Toku k.3 — 80 kA Ha BbicOkoM HanpsikeHud u 200 KA Ha reHepaTopHOM

6.1"a30M30/1MpOBaHHBIE JIMHUK U TPAHCHOPMATOPHI

7.Kabenu u Tokoorpannumnsaromue ycrporicrsa Ha 6aze BTCII

8. AKKyMyJIISITOpHBIE Oatapeu O0JIbIION eMKOCTH




PeecTp npeanpuATUIA peaZiIbHOrO CEKTOPA 3KOHOMMKMU,
Hay4HbIX U UCC/1I€AO0BATE/IbCKMX OpPraHu3auuu, By30B

HasBaHue o61acTu XapakTepucTMKa Npou3BOACTBEHHOrO U|4Yucio Yucno
MCC/1eA0BaTE/IbCKOTO CEKTOPOB npeanpuATUIA |BY30B

CO/IHe‘-IHaFI 3HepreTuka

BeTpoaHepreTMKa OTpaenbHble NpeanpuATHs , 15 5
ocyuiecTB/AOWLMe COOPKY U3
MMMOPTHbIX KOMMOHEHTO/IB.
BogopogHas aHepreTuka. [oCyaapcTBEHHble Kopriopauuu 7 KPYMHbIX 8
y4aCTHMKOB
n ApaepHan aHepreTuka PocAtom
5 | DHepreTuKa Ha BTOPUYHbIX OTpae/ibHble CpegHue nNpeanpuAaTHa, 27 9
NMCTOYHMKaxX oTe4yeCTBEHHble U UMMOPTHbIE
KOMI/IeKTYyloLme
NHpopmaLnOoHHbIE U Ha4ynHaeT pa3BepTbiBaTbCA CUCTEMA 30 1
WMHTE/1/IeKTYa/IbHble CUCTEMbI  MpeAnpUATUN
/| UIHppacTpyKTypa u ceTeBoe KpynHble koprnopauuu u opraHusauum 15 9
XO03AUCTBO (PCK ap.)
u YrnesogopoaHasa aHepretnka MolHaa oTpac/ib bonee 30 9
ﬂ [Mapo3aHepreTuka MolHaa oTpac/ib bonee 20 7

HeT eguHoOl cucTembl. B OCHOBHOM
paboTatoT HeOO/IbLLME KON/IEKTUBDI



CNUCOK YHUBEPCUTETOB - yupeautenei Accoumaumnm «KoHcopuymym

onopHbIX BY30B 'K PocaTtom»

“ HassaHue By3a

- HaumoHa bHbIN MCCeA0BaTeIbCKUI AAEPHBI yHUBEpcUTeT « MUDU»

I MBaHOBCKMI roCyAapCTBEHHbIN SHEPreTUYeCKuUii yHMBepcmTeT

MOCKOBCKMI rOCYyAapCTBEHHbIN CTPOUTE/IbHBIM YHUBEPCUTET

u MOCKOBCKMI rOCYA,apCTBEHHbIN TEXHUYECKUIM YHUBEPCUTET MMeHn H.3. baymaHa
MOCKOBCKMIA SHEpPreTUYeCKUM UHCTUTYT

n HaunoHaibHbIM Mccne0BaTe/IbCKUM TeXHO/I0rMYeCcKkui yHuBepcuTteT « MUCnC»
Hu>keropoackuii rocyaapCTBEHHbIN TEXHUYECKUIA yHnBepcuTeT um. P.E. AneKkceeBa

“ Hu>keropoackuii rocyaapcTBeHHblIM yHuBepcuteT um. H.MU./lobaveBckoro

m POCCUMNCKMIA XUMUKO-TEXHO/I0rMYECKMIA YHuBepcuTeT umenun A.U. MeHaeneesa
m CaHkT-NeTepbyprckuii rocyAapCTBEHHbIN NO/IMTEXHUYECKUIA YHUBEPCUTET

m TOMCKMIA NOIMTEXHUYECKUIA YHUBEPCUTET
ﬂ Ypanbckun beagepasibHblM yHUBEPCUTET MMeHU nepBoro lNpesmnaeHTta Poccun b.H.EabumHa

CaHkT-lNeTepbyprckmii rocyAapCTBEHHbIM YHUBEPCUTET
n FocygapcTBeHHasa MOpcKaa akagemusa um. Agmmpana C.O. MaxkapoBa



Bbi30BbI B chepe «3HeprocbepexkeHUA n s3Heprod3PpPeKTMBHOCTU»

JKOHOMUYECKUE TPEHADI

1.BK/l04eHMe B MUPOBOM 3SKOHOMMYECKMA OOOpPOT HOBbIX HEBO30OHOB/AEMbIX MCTOYHMKOB |

3Hepruu (Hanpumep, rMApPaThbl, C1aHLEBbIN ras)

2.Pa3BuTtre BO306HOB/IAEMOI SHEPreTUKn 3a pybexkom

3.Acnosb3oBaHWe HOBbIX MECTOPOKAEHUIA Yr/1€BOA0POAOB

4.Pa3paboTka ApKTHU4ecKoro wenbda

5.YBe/IMYeHMEe 3aTPaT Ha 3aLLUTY OKpYKalLeil cpeabl

6.YBeanyeHume AO0/N BO306HOB/IIeMbIX UICTOYHMKOB SHEprum

7.PocT mupoBoro aHepronotTpeb6/1eHus

8.B0/1aTU/NIbLHOCTDb UE€H Ha MUPOBbLIX SHEPreTU4ECKUX pblIHKAX

9.MCTOI.I.I,eHMe A€LUEBbIX 3aMmacoB Ka4e€CTBEHHbIX yr/€eso40poAaoB

10.McTOLLEeHNe gelueBbiX 3aMacoB ypaHa-235

11.AMCKPMMMH3LI,MOHH3FI MNO/IMTUKA TPAH3UTHbIX rocyaapcTB

12.r/106311M33LI,MH U MOHOMO/IU3aUuHnNA SHEPreTn4eCKoro MallMHOCTpoOEeHUA

13.BO3HMKHOBEHUE MeXAYHapPOAHbIX SHEPreTUYeCKMX Koonepayuii

14.l0CTUKEeHNe npeae/soB pocTa 3HepronoTpebseHus B Mupe, onpeaensemMbiXx SHepreTMiecKum
neperpeBoM N/IaHeTbI

15.POCT CTOMMOCTU SHEPIrUH




Coumna/ibHble TPeHAbI

1.POoCT 3K0/10rMyeckmnx TpeboBaHU K SHEpreTMke B Mupe

2.YBe/iMYeHue A0/11 3aHATbIX B a/IbTEPHAaTUBHOM SHEpPreTuKe

3. OTKas OT A4EePHOI SHEPreTUKK 3a pyb6exom (Uamn CHUKEeHUe MHTepeca)

4.Yrpo3a usmeHeHud K1mMmaTa

5.HeraTuBHbIE U3MEHEHUA OKpY:KatoLW e cpeabl

6.Mpo6/embl HepacnpoOCTPAaHEHUA HAAEPHOro oOpyXusa (3aTpyAHAIOT pasBuTUe
MUPHOIO aTOMA)

7.«DHepreTuyeckoe pPacTOYUTENIbCTBOY (Haanume CTpaH C HU3KOM
3Hepro3¢ppeKTUBHOCTLIO S3KOHOMUKM)

8.HakonneHue MPOMBIL/IEHHbLIX U ObITOBbIX oTXoA4a0B

9./IMKBUAALMUA  «IHEPreTMYeCKOro  pacTtouMtenbctBa» (CTpaH € HU3KOM

3Hepro3¢$p¢peKTUBHOCTHIO S3KOHOMUKM)

10.YA3BMMOCTb dHEPreTUYeCcKo MHPPaCTPYKTYpbl A/l NMPUPOAHBIX U TE€XHOrEHHbIX
KaTaK/1n3MoB

11./IMKBUAAUMUA «dHepreTuyeckon 6egHoCTU» (Ha/sMuMe CTPaH C HU3KMM AYyLUEBbIM
3HepronoTpeb/seHnem)




Bcero BbifiB/1€HO TPeHAOB B 06/1aCTH
«Hepro3(p(peKTUBHOCTH U IHETrocOepeKeHNe»

O6/1acTb Mcc1eg0BaHUA Yucso TpeHgoB

JKOHOMMUYECKUE TPEHAbI 27
CouuanbHble TPEHADI 18
TpeHAbl U3SMEHEeHUA OKpYKatlLen cpeabl [

TexHO/1IOrM4eCKMe U Hay4Hbl€ TPEHADI 27

Mo maTepunazsam no/ny4yeHHbIM COBMECTHO ¢ Bbicwieli LLIKO/101i SKOHOMUKH



AaepHan
3HepreTuka

Bo3o6bHoBAAeman
JHepreTuka

BoaopogHan
3HepreTuka

DKOHOMMYECKUE U COLMA/IbHbIE TPEHADI, CO3AAI0LLUE
BO3MOXHOCTU/yrpo3bl ana Poccum

TpeHp yrpos

PacnpocTpaHeHue agepHoro
opYyXus
McyepnaHue 3anacoB ypaHa

OTcTaBaHue B CO034adHUUN HOBbIX
MaTepua/zioB

DKOHOMMUYECKUIN KPU3UC

BpemeHHoe NMOHUXKEHUE LU EH Ha
SHEpProHocuTe/In

OTcTtaBaHue B pasBUTUU
MUWKPO3/1€KTPOHUKU

3KOHOMMYECKUA KPU3UC

OTCcTaBaHUe B HOBbIX
TexXHO/N0rnax

KOHKypeHLMA CO CTOPOHBbI
3anaAHbIX KOpnopawuui

OueHKa

3KCNnepToB %

75

90
60

80

90

70

90

80

100

Mo maTepuasam nNoAy4yeHHbIM COBMECTHO ¢ Bbiclueit LLIKO/N0M DKOHOMUKMY

TpeHp BO3MOXXHOCTEN

3aMKHYTbIA TONM/IMBHBIA LUK/

3aMKHYTbIA TONM/IMBHBIA LUK/

Coa,qal-me npousBoACTB
KOMMO3ULMOHHDbIX MaT€pMa/zioB

Ucnoab3oBaHue
MoandUuKaumMn CTaHAAPTHBIX
TexHo/10rum

Pa3sBuTHe HOBbIX BUAOB
YCTAaHOBOK

TpaHcdopmauma
TEXHO/IOrMYEKON CUCTEMbI

Bo3spacraHue
¢$duHaHcuposanua OMNK

Pa3BuTtHe atTomHOU U
KOCMUYECKOM
NPOMBILL/IEHHOCTU U

Koonepauua
TEXHO/I0rM4YeCKMX Kopnopauum
P®

OueHKa
3KCNepToB %

100

100

80

60

70

90

100

80

70



clilsepenien=onc NMlageHue cnpoca Ha ras B

Mrasa Espone,
3KCMOPT CXKUMKEHHOro rasa us

CLUA v ABcTpanumn

YcnoxkHeHue
MeKAyHapOAHOM 06CTaHOBKM

Cucrembl Kpusuc aBTomo6u/1bHOM

=LA 2l dere =T IPOMBILL/ZIEHHOCTU
/ICKTPOIHEPTUM NoHuKeHue LeH Ha

‘ 3HeproHocuTtenu
TpyaHOCTH pa3BUTUA
HaHOUHAYCTPUH

SliSesii i e lor-1 COKpaLLeHne AOCTYMHbIX

W yras

ANA TPAHCMOPTUPOBKMU
3anacoB Top¢a

70

70

80

90

75

90

80

OTKpbITUE CEBEPHOIO
MOPCKOro nyTu
BbiXx0g Ha a3uaTCKUE PbIHKM,
3KCMOPT CKUNKEHHOrO rasa

OTKpbITHE HOBBIX
MeCTOPOXAEHUN

Co3pgaHue
CynepKOHAEeHCaToOpoB

Ton/uBHbIE 3/1eMeHTbI Ha
BOgOpoOAe

HoBble k/1accbl 6aTapen Ha
LLesuu

Mo maTepuazsam No/ny4yeHHbIM COBMECTHO ¢ Bbicweii LLIKOM0 DKOHOMUKM

89

75

60

50

50



OCHOBHble TEXHO/I0FMYEeCKUEe TPeHAbl, popmuUpyloLLMe OKHO

BO3MOHOCTEN B Pa3BUTUUN HAYHHO-TEXHO/IOrMYECKOIo HaripaB/1I€EHUA

100

PeaKkTopbl Ha 6bICTPbIX HEMTPOHAX ATOMHas 3HepreTuka
HuTtpugHoe agepHoe TONMBO ATOMHbIE peaKTopbl 80

Pa3sBuTHe NPOMBILL/IEHHOCTH ATOMHas 3HepreTUKa, BO30O6HOB/IAEMan SHEPreTuKa, 90

Lol tel g oo =le el R ER = UE DL D CoAIHeYHAs SHepreTMKa u MHGopMaLuoHHble cuctembl 80
MNonynpoBogHMKOBbIE MaTepHa/bl C Co/IHeYHaA 3HepreTuKa, akKyMmy/iAauua SHepruu. 70
M3MEeHEeHUEeM LUMPUHDbI 3anpeLy,eHHOMN 30HbI

PasButue UHAYCTPUM HAHOMATEPUA/IOB Bce BUAbl SHEPreTUKn 100

Pa3BuUTHE MUKPOMEXAHUKH Bo306HOB/sIemMasl SHEpreTUKa U, CETEeBOE X03AINCTBO, 90
MHPOPMALMOHHBbIE CUCTEMDI

Pa3Butue cuctem aBTOHOMHOM CBSA3U CeTeBoOe X03AUCTBO 100

CO3AaHNE HOBBIX CPEACTE AnAnepeAatin W a=) (=1 - 1 P o E 1 s 1:10) 100

3Heprum
PasBUTIE SHEProcOeperalouX NPUOOPOBY.Y IS [ EY L I = g e 90
ANl AOMOXO3AMUCTB

Pa3BuTHE TEXHONIOIUI CKUKEHUA U HedTerasosasa n BogopogHasa sHepreTmuka 75

XpaHeHUs rasoB B Kanu/A/APHbIX
cucTemax
Pa3BuUTHE 3/1€KTPOHHBIX TUPPUCTOPBDIX Bo306HOB/IsemMasn SHepreTMKa u aToMHas 60

w

TEXHO/IOMMIA U MOLHbIX TPAH3UCTOPOB

Matepuanbi 18 co3ganus Tpy6 ¢ YrneBsof0poAHasA SHepreTuka 70
MWHMMA/IbHBIM CONMPOTUB/IEHMEM



MpoAyKTbl U TEXHO/I0IMK, UMEIOLLMEe Hanbo/ibLuee 3Ha4YeHue

HasBaHue cermeHTa lNepcnekTuBHbIE |HOBBIE Hosble lNepcnekTuBHbIE
NPOAYKTHI NPOAYKTbI TE€XHO/I0OrMnU |MPOEKTbl
1 7 15 7

AaepHana sHepreTuka

Co/iHe4yHasA sHepreTuka 3
BeTpoBas 3HepreTuka 2
BTopuyHoe ucnosb3oBaHue 5
3Heprum

BoaopoaHasa sHepreTuka 7
DHepreTuka Topda u yras 5
DHepreTuka HedTH U rasa 9
CucTembl aKKyMy/IMpOBaHUA 8
3/1eKTPO3HEpPrumn

u TennocbepekeHms

CeTeBOe X03AMCTBO (B T.4. 6

UHTE/I/IEKTYA/IbHbIE CeTM)

UHpopmaLMOHHbIE TEXHO/OTUK [

W W b

N N b~

12

11

Vi NWwW N




OTBeTbl CO CTOPOHbI HAYKU U TEXHO/IOFMIU Ha r106a/1bHble TPEeHADI

Ha3BaHue cermeHTa Yucso TpeHgos
TeXH. pa3BUTUA
ApaepHan sHepreTuka

27
Comenanweprerwa |8
berposanweprea
1"
17
1"

BTopuyHoe ucno/b3oBaHue 3Hepruu

BogopoaHasa sHepreTuka
JHepreTuka Topda u yras
JHepreTuka HedpTU 1 rasa 9

CUCTEeMbl aKKyMY/IMPOBAHUA 3/1EKTPO3HEpPrum 18
M TennocbepekeHuns

CeTeBo€e X03AICTBO (B T.4. UHTE/I/IEKTYa/IbHblE CETH) 15

UHbOopMaLMOHHbIE TEXHO/IOTUK 15



[pumep TeXHO/N0rnM, NoAAEPKUBAIOLLUX CO/THEYHYIO SHEPreTUKy B PP

HanpaesaeHue TexHo/0ruA OueHka

COBEpLUEHCTBOBaHUA nepcnexkTus ( 5 -
6a/sbHasA

SIS G R e 77 1. YAyyLIeHue NAaBU/IbHbIX CUCTEM. 3,5

2. Yay4weHue npubopoB KOHTPO/IA B MAaCCOBOM

npousBoAcCTBe 4

Ctek/no co CorsnacoBaHue TeXHO/I0rM4eCKOM IMHUU C NPOLLEeCcCOM 4,5
cneyuaZibHbIMU MaccoBOro nNpousBoACTBa

npumMmecamu

BbinycK OKOHHOro 1. TexHo/0rua maccoBoro nNpou3BOACTBA 4,7
CTEeK/1a C N/IeHOYHbIM 2. TexHO/Orns KOHTPO/A NPOAYKLUU

101 el e ) g o) f - CoBepLUeHCTBOBAaHUE TEXHO/I0MMU CTEK/I0NAKeTOB 4
ANA Kpen/1eHUs CTeKoAN

SISl (@) 612 =000 Pa3paboTKa KOHCTPYKTUBA A8 GOpPMUPOBAHUA MaTpUL, 3,9
ANA pasmell,eHuns pa3myHou Gpopmbi

6aTapei
Ocsoel-me TEXHO/0r i MPOMBILL/IEHHOTO BbIMYCKa 4,3
lNpumeHeHune Pa3paboTKa KOHCTPYKLUM YyNPaBAAIOLLMNX 3,7
ynpaBAAOLLMUX MUKPOMEXaHU3MOB f/11 MaCcCOBOro Npomu3BoOACTBA

ME€XaHU3MoB



anIMEHeHVIe /INH3 MaccoBaa TexHo/n0rma npousBoACTBa MaTpuL, /IMH3

HoBble 3/1eMeHTbl 1. KaCKagHble CTPYKTYPbl U3 NO/YNPOBOAHUKOB C Pa3/INYHOM

LLIMPUHOM 3anpeLy,eHHOM 30Hbl;

2. 3/1IeMEHTbI C NePEMEHHOM LUMPUHOM 3anpeLL,EHHOM 30HbI;
3. 3/1eMeHTbI C MPUMECHbIMU SHEPreTUHECKMMU YPOBHAMMU B
3anpeLyeHHOM 30He.

HoBble maTepuanbl TexHo/10rMmn U3roToB/1I€EHUA Ha OCHOBE

1. TyAnepuga Kagmums,

2. KOMMNO3UTHBbIX MaTE€PHa/ZIOB U3 UPUAUA U FANIUA
KoHcTpyKkuum ana TexHo/10rMA NPOU3BOACTBA 6/10MHO KOHCTPYKLMM C

SEE SRR ERE 1T pasMeLy,eHHbIMY B Hel MeXaHu3Mamu NoBopoTa.

AelwweBblii npouecc AganTayma UMEOLMXCA TEXHO/I0MMYECKUX IMHUM
dopmupoBaHusa Nno/AynpoBOAHUKOBOM NPOMbILL/IEHHOCTHU

TOHKOW KpeMHUeBOM

NAACTUHBI.
TexHo/N0rM4YecKHue AganTayma MMeoLMXCA IMHUI COOpKKU NONyNnpOBOAHUKOBOM
npoueccbl COOpKM NPOMBbILL/IGHHOCTH

3/1eMeHTOB

SLLGge el s S e T BhInyCK B MMKPO3/1IKTPOHHOM BUAE MOLLHbIX UHBEPTOPOB,

npeobpasoBartenen COBEpLUEHCTBOBaHME CU/I0BON MUKPO3/1IEKTPOHUKMU.

2.5
3,8

4,6



Mpumep TexHo/0rmi (OKHa BO3MOKHOCTEI) BOAOPOAHOM SHEPreTUKU U TEXHO/I0rMYeCKMe OMnumMKu NPOoU3BOACTBA

AomuHupyloliee cBOMCTBO |TeXHMYECKUe pelleHus

HanpasaeHnus
COBepLUEHCTBOBAHUA
TEXHO/10r U

TexHO/OrM4YECKHUe onuun

ARl eI e iE =SR] MIHOYKECTBO YaCTHBIX peLueHui

el el el E el 1.CaMOBOCCTaHOB/IEHHUE
OTPaB/EeHUe KaTaansaTopa i Er:Y |ZEE o) ok ]

2.MlponsBoACTBO AeLéBbIX
KaTa/n3aTopos

3.YBe/mueHue YuCcToTbl BOAOPOAA

YBe/imyeHue YUCToThl
BOgOpOAa

Mcno/b30BaHMe HeopraHM4YeCcKUx
MeM6paH Ha 6a3e nannagueBbIxX
CNn/1aBOB

VR G R L [ele 7 1.Mcno/1b30BaHe MeTOA0B
CBA3bIBaHUA BOAOPOAQ
a.MUKpOKanuaispHble MaTpULbl

YmeHbLueHue 1.buocuHTes
cebecTonmocTu
NPOUSBOACTEA BOAOPOAA N d:1-0) Cl7ld (oo R :ToYi o] o [oVi-R  EV 16
(Tenna, 3nekTpO3HEpPrum)

4.3aMeHa N/1IaTUHbI

1.3amMeHa NAaTuHbI
2.CHUKeHue TemnepaTypbl

YmeHbLueHue
cebecTonmocTu
npousBoACTBa
TOMN/IMBHbIX 3/1eMEHTOB

Z.XeMOTepMM‘-IeCKOE npousBoACTBO

3.Ucno/sb3oBaHuE AeLueBoi SHEprum

1.MloBbILLIEHME YUCTOTBI
BOAOpPOga

2.YMeHblUeHue pa3mepa nop
aHopaa U KaToga

3.PaspaboTKa HOBbIXx MeMbpaH
1.PaspaboTtka pepmeHTOB-
KaTa/n3aTopoBs

2.PaspaboTKa KaTa/mM3aTopoB
3aMeHuUTeNeN

1.yBe/IM4eHnEe repMeTUHHOCTH
2.ymeHblueHne gedpeKTHOCTH
Mmemb6paH

1.MoBbILIEHME MACcCOBOM 40U
BOAOpPOAa B 6a/n/10He

1.yBe/IM4eHue BbIXOAa BOgOpoOaa
2.noBbiweHne 6e3onacHOCTH
npousBoACTBa

3.06beanHeHue ¢
3HepreTuYecKmnx yctaHook C3C,
A3C 1 BETPOBOI SHEPreTUKu

1.Pa3paboTtka pepmeHTOB-
KaTa/M3aTopoB

2.Pa3paboTKa KaTa/mM3aTopos
3amMeHuTeNen

1. NPOM3BOACTBO MeM6paH Ha
OCHOBe nannagus

2. NPOU3BOACTBO NOPUCTHIX
HaHOMaTepUa/IoB

1.Mlpon3BoACTBO pepmeHTOB-
KaTa/M3aTopoB
2.llpoussoacTeO
a/IbTepHaTUBHbIX N/IAaTUHE
KaTa/m3aTopos (Hanpumep Ha
OCHOBE HUKeAnsA)
1.NPOU3BOACTBO AaTYUKOB
BOAOpOAa

2.Mpou3BOACTBO CUCTEM
KOHTpO/IA

1.MIpOM3BOACTBO aKKYMYy/NATOPOB
BOAOpPOAa

1. aTOMHO-TE€XHO/I0rM4YecKkue
XUMUYECKHE PEeaKTOopbl
2.buomopayaun npoussoacTea
BOAOpOAa
3.YHuBepca/ibHblii MOAY/b
AKKYMY/AAauumn

1.NPOM3BOACTBEHHAA IMHUA
¢depmMeHTOB-KaTa/M3aTopoB
1. NPOM3BOACTBO MeM6paH Ha
OCHOBe nannaaus



TemaTuyeckue 06s1actTu, B KOTOpbIX y POCccuMn eCTb napuTeT € pasBUTbiMU

cTpaHamu (=) , Poccusa amgupyer (+), y Poccum KomneTeHuumu oTcyTcTBYHOT(-)

HasBaHue cermeHTa MapureT c pa3Butbimu |PO angupyer (+) [ o/’KHble KoMmmneTeHUuun

cTpaHamu (=) oTCcyTCTBYIOT (-)

AaepHan sHepreTuKa 11 10

:
2
5

5
4
4

BeTpoBas 3HepreTuka

BTopuyHOe ncno/b30BaHne SHeprumn

e
et b
9
8

W W A

12

DHepreTuKa HepTHU U rasa

CucTemMbl aKKyMy/IMpOBaHUA

N 3 A W

3/1IeKTPO3HEprum
n TennocbeperkeHms

CeTeBoe X03AICTBO (B T.u. 6 3 5
WHTE/I/IeKTya/IbHble CeTH)

MHdopMaLMOHHbIE TEXHO/0rUK 8 5 9




Mpumep BOAOpPOAHONM SHEpPreTUKMU (pparmeHT)

®asa |HanpasseHus TexHonormA OLeHKa
COBEpLUEHCTBOBAHUA
1.CHMXKeHue XemoTepmunyecKkoe Npou3BoACTBO CBEPXUYMUCTOro Bogopoga Ha A3C

cebecToMmocTun " -
BUOCHHTE3 BOAOPOAA C NOMOLLbIO GaKTepuit U BOZOPOC/ei

Npou3BOACTBa BOAOPOAA —
Bo3aywHaa v napoBas KOHBEpPCUA MEeTaHa U NPUPOAHOro rasa u gp. =
yr/1€BoA0POAHOrO CbipbA

3/1eKTPO/IN3 BOAbI =
Fasupukayma yraa nam 6momaccsl =
Mupoauns oTxoaoB =

KaTtasantuuyeckoe paciuen/sieHMe BOAAHOroO napa B BbICOKOTeMNepaTypHbIX +
XMMUYECKUX peaKkTopax
POTOAKTUBHDBIE CUCTEMDI =

1. POTOCMHTE3 HAa OCHOBE HAHOPA3MEPHbBIX NO/YNPOBOAHUKOB B MOPUCTOM
MmaTpuue
2. POTOCMHTE3 HAa OCHOBE K/1acTepa pyTeHUA B KAaYecTBe KaTa/m3aTopa

2.YyylieHue TexHo/10rMK PU3UYECKOTO U XMMUYECKOTO CBA3bIBAaHUA U YAEPKaHUA BOAOPOAA +

<
=
o
o
®)
S
O
(o)
o
M
[
V)
=
O
o)
m
=
o
o
C

6e3omnacHOCTH

NPOM3BOACTBA Pa3paboTka 1 coBeplUeHCTBOBaHUE CTAaHAAPTOB O6palLeHUs C BOAOPOAOM -

PaspaboTKa cucTem KOHTpoAs =
3.YBe/iM4eHne YNCTOTbI  TeXHO/I0ruu OUUCTKH -
BOAOpPOAa TeXHO/10rMM YUCTOro NPOU3BOACTBA

4.YBennuyenue KMNA Komb6uHMpoBaHHble TEXHO/I0rMK NPOU3BOACTBA

Npou3BOACTBa BOAOPOAA



LleHTpbl KOMNeTeHuuu (3apybexkHbie U poCCUiicKue)

Ha3sBaHue cermeHTa 3apyb6exHble LleHTpbl 3apyb6exHble |Poccuiickue
LLeHTPbl KomMmneTeHuun PP |By3bl
KOoMMneTeHLUn
AaepHan sHepreTuka 11

15

Co/iHeYyHaA sHepreTuka

BeTpoBas 3HepreTuka

W W A
N N W O

BTopuyHoe ucno/zb3oBaHue
3Heprum

n

BoagopoagHas sHepreTuka

DHepreTuka Topda u yras

JHepreTuka HedpTH 1 rasa

12
11

L O U
N 3 A O
N 9 W 1

CUCTEeMbl aKKyMY/IMPOBaHUSA
3/1eKTPO3HEprum
u TennocbeperkeHus

CeTeBoe X03ACTBO (B T.u4. 6 3 5 7
WHTE//IeKTYya/IbHble CeTH)

UHPopMaLMOHHbIE TEXHO/I0TUK 8 5 9 6




Mpumep LEeHTPOB KOMMNeTeHL U

CekTop OnopHbili BY3 cekTopa (onpeaeneH |[Bys u3 cnucka onopHbix Bysos
B pe3y/bTaTe ucc/1eA0BaHUA PocaTtoma

- Co/IHEYHas U BETPOSHEPreTUKa HMUY MOCKOBCKMI 3HepreTudeckuit HUY MOCKOBCKMIA SHepreTuyecKuit

E AKKYMY/IALMA SHEprM UHCTUTYT UHCTUTYT
MaTemaTnyeckoe Moge/IMpoBaHme
n ATOMHasA 3HepreTmnKa HUAY MUPU HUAY MUPU
E BogopogHasa sHepreTmka
«'mapo 7 reotTepmasbHasa CaHkT-lMeTepbyprckui CaHkT-leTepbyprckui
SHepreTuKa» + roCy/AapCTBEHHbIN rOCyAapCTBEHHbIA MO/NNTEXHUYECKUMN
MO/IMTEXHUYECKUIM YHUBEPCUTET UM  YHUBEPCUTET
CEUATEIMEDY MOCKOBCKMIA 3HepreTUYecKuii
JHeprocbepexeHue B WHCTUTYT
3/1eKTPUYECKMX CeTAX
H HedTb nras PIrY HepTtv nrasa um U.M. T'ybkmHa  TOMCKUM MO/IMTEXHUYECKUI
yHMBEpCUTeT
m Yroab n Topd MOCKOBCKMI rOCyAapCTBEHHbIN MUCuC (TopHbIi yHUBEpCUTET
n HoBble MaTepua/bi 418 SHEPreTUKH FOPHbIN YHUBEPCUTET, UK BXOAMT B €ro COCTaB)
BTopuyHoe MCNo/nb30BaHMe POCCUMCKUI XMMMKO- Poccuickumi XUMUKO-
3Heprum TEeXHO/IOFMHYECKUA YHUBEPCUTET UM TEXHO/IOTMYeCKUI YHuBepcuTeT um /.
A. . MeHaeneesa. N. MeHpgeneesa.
1| DbPeKTMBHOE MCNO/Ib30BaHME CaHKkT-lNeTepbyprckui CaHKkT-lMeTepbyprckuit
(onTrmMmM3auma) u rOCy/AapCTBEHHbIN roCyAapCTBEHHbIM YHUBEpPCUTET
TennocbepexeHue 3/1eKTPOTEXHUYECKUA YHUBEPCUTET
MHPOpMaLMOHHbIE 1 «/13TU»
WHTe//IeKTYa/IbHble CUCTEMDbI



MpoeKTbl, KOTOPbIE HY}KHO pa3BUBaTb B NePBYIO ouepeab (bparmeHT)

Tun TexHo/0rMm O6/1acTb NnpMMeHeHus

1. PaspaboTka xeMOTeXHON0rM4eCKnx AgepHbIX BogopoaHana aHepreTuka
peaKkTOpOB

2. Pa3paboTKa TeXHO/NOrMM NONyYeHUs CBEPXYNCTOro  BogopopaHasa sHepreTuka
BOAOPOAA

3. Pa3paboTKka TeXHON0rmn XpaHeHs BOAOPOAa B BogopogHas sHepreTuka
MUKPOKaNW/IAPHbIX MaTpu1Lax

4.  Pa3paboTka HOBbIX KaTa/IM3aTOPOB A/11 SHEPreTUKU

5. Pa3paboTKa TeXHO0rMM NOAY4YEHUA YUCTOrO CO/HeYHas SHepreTuKa,
KpeMHUA MUKPO3/1eKTPOHMKA

6.  Pa3paboTka TexHO/0rmm Co34aHuA BeTpoBas sHepreTuka
MUKPOMEXAHUYECKUX YCTPOUCTB

7 Pa3paboTKka TexHO0rMmM NpomM3BOACTBA AnbTepHaTUBHaA
CyrnepKOHAeHCaTOPOB (MOHUCTOPOB), SHepreTuUKa, 3e/1eHbli

CyrNepakKyMy/IATOPOB, aBTOMOOMAb



“ HasBaHue TexHO/0rMMK O6/1acTb BXOXAEHUA
1

YCTaHOBKM A/11 HarpeBa XUAKOCTU — BUXPEBbIe Tensbiii gom
Ten/0reHepaTopsl
2 «X0/10AHbIN AAEPHbIA CUHTE3» ATOMHasA 3HepreTuKa
3 MarHMTomexaHu4eCKuii yCuanTe/Ib MOLHOCTH D/IeKTPOTEXHUKA,
3/1IeKTPOMEXaHUKa
4 ABuratenu 6e3 Bbibpoca macchbl TpaHcnopT
5 MAasmeHHble reHepaTopbl 3/1EKTPO3HEPrum A/IbTepHaTUBHAA
JHepreTuKa
6 DHEpProyCcTaHOBKM HA OCHOBE AMHAaMUYECKOM A/bTepHaTUBHaA
CBEpPXNPOBOAUMOCTHU JHepreTuKa
7 ATmocdepHas 3/1eKTpO3HepreTuKa A/bTepHaTUBHAA

SHepreTuKa



IHoaroroBka NHGOPMANUOHHBIX MATEPHAJIOB.
IHocrosinno aeiicryrwmue B HUAY MUDU meponpusTus 1o HANpaBJIeHUIO

«IHePro3(pPeKTUBHOCTH U IHEPTOCOEpPeKEeHUE)

Ha3ssaHue cemuHapa HanpaBaeHue paboTbl pesysabTaTt

U E el s el=E A 000 Y20 BbiAiBI€HME Npo6/1eM M NPOrHO30B pean3aLmu ChopMMpOBaH Kpyr 3KCNepToB Mo

npoekTa «MpopbiB» (ASC Ha BbICTPbIX HEUTPOHAX)  Pas/IMYHBIM BOMPOCaM r/106a/16HOro
NpoeKTa, NpoBeAeH MOHUTOPUHT
3HaHWM1, NOArOTOB/IEHbI PEKOMEHAaLMK

«3Heprosa¢ppeKTUBHOCTDb U ApaepHanA sHepreTuka, a/bTepHaTUBHaA ChopMMpOBaH Kpyr 3KCNepToB,
3HeprocbepexeHue» JHepreTuKa, OpraHM3auusa ceTen Mcce0BaHbl NepCrneKkTUBbI Pa3BUTUA

Passutmne cBetoamogHom Mpo6aembl M NPOrHO3bl pa3BUTUA CBETOAUOALHOM PaspabaTbiBatoTCA CTpaTeruu
NMPOMBILL/IEHHOCTHU MHAYCTPUM pPa3BUTMA HA OCHOBE NPOrHO30B

GRS gle R ) TTpo6/1eMbl M MPOTrHO3bl HAHOMHAYCTPUK, CBA3AHHbIE BbIAB/AAIOTCA HOBbIE TEXHO/IOTUM U

HaHOUHAYCTpUU C «3Hepro3PpPeKTUBHOCTbIO U SHeprocbepexeHme» MNpoAYyKTbl, OKA3bIBaAOLLME BAUAHMNE HA
HanpaB/ieHneMm pa3BUTME HanpaB/IeHUA
3HeproadPeKTUBHOCTb U
3HeprocbHepexkeHue»

VO sl kb CeMUMHapbl MO 40ArOCPOYHOMY MPOrHO3MPOBAHUIO,  [loBbILeHMEe KBaIMPUKALMM SKCNEPTOB
el Lol TS el R 0] 2 E T2 pOPCalT Mccie40BaHUAM, U «3HEPro3@PEeKTBHOCTU U aHA/IMTUKOB
cneyunanuctos NK Pocatom M 3HeprocbepekeHnaA»
(wkona cemuHap B lNeKnHe 2011.)

S e E G0l = T L BONpOCh! pa3BUTUA HamnpaB/ieHWsA O6MeH MHEeHUAMM U MOAFOTOBKA
HUAY MUPU «3HeproadPeKTUBHOCTb U SHeprocbepekeHme», 3KCnepTHOM paboTbl
TEXHO/10MMU YyNpaB/IeHUs Pa3BUTUA HarpaB/IeHUEM U
AP. 06CY»KAa/MCb HA Pa3/IMYHbIX CEKLUAX



O61beKTbl pacCbi/IKM MaTepUa/ZioB

e s 1

BTopuyHoe ncnosb3oBaHue R)
3Heprum

BoaopoaHaAa sHepreTuka
JHepreTuka Topda u yras
JHepreTuka HedpTH 1 rasa

CUCTeMbl aKKYMY/IMPOBaHUA
3/1IeKTPO3HEprum
n TennocbeperkeHms

CeTeBOe X03AMCTBO (B T.4.
WHTE/I/IEKTYa/IbHble CeTH)

NMHdopmaumnoHHbie TexHonornuu Rl




Mpumep BbIGOpa ONOPHbLIX BY30B A/1A PacChl/IKU

CekTop OnopHbili BY3 cektopa (onpeaeneH B | Bys u3 cnucka onopHbix By3os Pocatoma
pe3y/bTaTe Ucc1eA0BaHUA)

. Co/IHeYHasA u BeTpo3HepreTuka HUY MocKoBckuii  3HepreTuuyeckuii HUY MocKoBcKuit SHepreTuYecKkui
MHCTUTYT MHCTUTYT
H AKKYMY/IAILUA SHEprum
MaTemaTniyecKoe MoAe/IMPOBaHUe
ATOMHas 3HepreTuka HUAY MUOU HUAY MUOU
BoAopoaHas sHepreTuka
«[MApO 1 reoTepmanbHas 3HepreTuka»  CaHKT-MeTepbyprckuii CaHkT-TNleTepbyprckuii  rocyapcTBEHHbIN
rocyAapCTBEHHbBIN MO/IMTEXHUYECKUIA NO/IMTEXHUYECKUI1 YHUBEPCUTET
YHUBEPCUTET UAU
«BMOTONUBO» (MockoBcKuii 3HepreTMYecKuii
DHeprocbeperkeHue B 3/IEKTPUYECKUX MHCTHTYT)
ceTax
H Hedtb M ras Pry He¢tu u rasa um U.M. lybkuHa TOoMCKMIA MO/IMTEXHUYECKUI1 YHUBEPCUTET
n Yroab u Topd MOCKOBCKMUI1 rocyaapCcTBeHHbIN ropHbii  MUCKC (FTopHbIii yHUBEpPCUTET BXOAUT B €ro
YHUBEPCUTET, UMU COCTaB)
n HoBble MaTepuabl 4/l SHEPreTUKU
BTopu1uyHOe Ucno/bL30BaHNe SHEpPrum POCCHITCKMI1 XUMUKO-TEXHO/NIOTMYECKUIA  POCCUICKMIA XUMMUKO-TEXHO/IOrMYECKUI
yHusepcutet um 4. U. MeHaeneesa. yHusepcutet um 4. U. MeHaeneesa.
=1 DddekTHBHOE UCNO/b30BAHUE CaHkT-MeTepbyprckuii CaHKT-lleTepbyprckuii  rocyAaapcTBeHHbIN
(onTMMUM3aLKA) M TennocbepexeHue rocyAapCcTBeHHbIN yHUBEpcUTET
3/1eKTPOTEXHUYECKUI1 YHUBEpCUTET
NHdopmaumoHHbIe U «/13TU» umenum B. U. YabsaHoBa (/leHnHa)
MHTE/I/IeKTya/IbHble CUCTEMDbI



3an/s1aHMpPOBaHHbIE MEPONPUATUA MO BbINO/NHEHUIO NPOEKTA

MeponpuaTtue CpOK BbINo/HeHUA

I'Ipose,a,eHMe dHa/In3a NO/IY4E€HHbIX P€3y/IbTAaTOB MOHUTOPUHIa U HHBan 2013

UX conocCrtaBs/1I€EHUE

. dopmMmupoBaHMe AOPOKHbIX KapT CEKLUK Hay4HO- deBpanb

TEXHO/IOrMYE€CKOro Harnpas/I€HUA

3 MpoBeaeHune cemmnHapos despanb
- dopmurpoBaHMe UHTErPUPOBAHHON AOPOXKHOM KapTbl MapT
- KoppeKuusa gOpOXKHbIX KapT MapT
- lNpoBeaeHne cemuHapa MapT
Hanucanme nHdopmaLMOHHbBIX MaTepHra/ioB MO pesy/ibTaTam Anpenb

N/1IaHUPOBAHUA AOPOXKHbDbIX KapT

u NoarotoBka oTtyeTa anpe/b



Cnacmbo 3a BHUMAHue



