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TPEHJAETTEP #3 *

Maccosoe pacnpocmpaHeHue 3K0/102u4ecKU YUCMbIX mexHoJsio2uli npeobpa3osaHus cosiHevHoL
3Hepauu 8 3/leKmpuYecKyio celiyac cepusaem HeCcKoJIbKo pakmopos: 80-nepsbix, Hu3Kuli KM/
cosiHeYHbIX bamapetli; 80-8MOpbIX, BbICOKAS CMOUMOCMb U 02paHUYeHHaa HadeXKHOCMb NJIAMUHOBbIX
MembpaH u Kamaau3amopos, UCNoJib3yeMbiX 8 MONJIUBHbIX 3/leMeHmMax coJsiHeYHbix bamapel.

OnNTMMU3KMPOBaTb PaboTy CONMHEYHbIX 6aTapeli MOryT HAHOCTPYKTYPUPOBAHHbIE MIOHOOOMEHHbIE MEMOPAHBI.

OHM coflepr<aT CUCTEMY HAHOPA3MepHbIX MOP U KaHaoB, CGOPMUPOBAHHYIO 3a CYET NMPOLLECCOB CaMOOPraHM3aLmmn
1 06eCcrneynBatoLLyo YHUKANbHYO CKOPOCTb NepeHoca NPoToHOB. BHeapeHWe B Takylo MeMbpaHy HaHOYACTUL,
HEOpraHUYECKMX BELLECTB MOXKET 3HAUNTE/IbHO YYULLMTL ee CBOMCTBA. NoslydeHHana rmbpuaHas MeMbpaHa,

B CBOIO 0o4epeab, N03BoNMT yBennunTb KM TOMAMBHbIX 31EMEHTOB.

[MoBbICUTb 3(1)¢)€HTI/IBHOCTb MeTa/VINYECKNUX KaTaJIn3aTOpPOB U NMpW 3TOM CyLLECTBEHHO CHM3UTb 3arpy3ry
lEI,O[L)OFOCTOHLI.I,EI‘/'I NaTuUHbl MOMET pelleHne Ha OCHOBE HaHOYaCTUL, TUMa «A4po B 060/104Ke>.

/ SODEKTbDI
YnyJlueHre 3KoNorMiyeckon cuTyaLmm.

YaoBneTBOpeHve NOTPEBHOCTU B 3HEPrUm
BOQNM OT JIMHWIA 3N1IeKTponepesay,

B MOJIEBbIX YCIOBUAX, obecrneveHne
6ecrnepeboiiHOro s3HeprocHabKeHua
BaXKHEeWLLIMX 06BEKTOB.

MEXAVHAPOOHDIE
nNyYBJ/IMKALLMMUN
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OLLEHKM PbIHKA

5154 MDA

MOMET A0CTUYb K 2020 . erkeroaHbin
PbIHOK CONHEYHBIX 6aTapeii (bonee Yem
YABOMTCA MO cpaBHeHuo ¢ 2013 rogom).
CTOMMOCTb 3HEPIUM OT COSTHEYHbIX
6aTapeii byneT NOCTOAHHO CHUMKATbCA,

1 K 2020 r. B 60/IbLUMHCTBE CTPaH M1pa
HaYHET KOHKYPUPOBATb C PO3HUYHBLIMU
LeHaMu Ha 3N1eKTpo3Hepruto (6e3
cybcnamin).

BepoATHbI CPOK MaKCMMabHOro
nposasnexua TpeHaa: 2020-2035 rr.

MEXAVHAPOOHDIE
NMATEHTHbBIE 3AABKM
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Jok -
APAMUBEPDbI U BAPbEPbDI

(® NoTpebHoCTb B 3amelieHN
HedTenpoayKToB. Mepexon K HOBbIM
BbICOKO3bPEKTUBHBIM M 3KOMOMUYECKHN
YMCTBIM UCTOYHMKAM SHEpPTUK.

@ [oporosusHa v H13kun KN4
ConHeYHbIx 6aTapeii. BoicoKkan
CTOMMOCTb TOM/IMBHbIX 31€EMEHTOB
(nnaTMHocopepallme KaTanmsaTopsl,
CpaBHUTENIBHO AOPOrMe MeMoOpaHbl).

uilll YPOBEHb PA3BUTUA
TEXHOJIOrMM B POCCMM

«B0O3MOMHOCTb aNbAHCOB» — Hannyne
OTAEeNbHbIX KOHKYPEHTHOCMOCOBHbBIX
KONNEKTUBOB, OCYLLECTBIIAIOLLMX
NCCNeaoBaHNA HA BbICOKOM YPOBHE

1 CMOCOBHBIX «HA PaBHbIX» COTPYAHUYATb
C MMpOBbLIMY NIAEPaAMM.

HOBbIE MATEPHAJIbI
HAHOTEXHOJIOI UK

HAYKOEMKME MATEPHAJIbI 118 HOBOH NEKTPOHHUKK H AHEPTETHKH

Co30aHue HoBbIX mamepuanos scezda npusodum

K Ccepbe3HbiM NPOpbIBAM B pa3Hbix obnacmsx
HayKu u mexHosioz2ull. bonbwue oKudaHus 8
passumuu 3/1eKMpPOHUKU, 3HepzemuKu u dpyaux
ompacsell C8s3aHbl C HAHOMamepuaaamu.

Bbi2o0bl om ux mMaccosozo ucnob308aHus —
pacwupeHue GyHKUUOHaIbHOCMU ycmpoticma
(coBsMeuwjeHuUe HeCKOIbKUX BArKHbIX GYHKUUL),
nosbilueHue 3¢ppekmusHoCMuU, Kayecmasa u
cmabunbHocmu pabombl 0bopydosaHus, CHUMKeHue
MamepuasoeMKocmu U Npou3so0CmMBeHHbIX
3ampam — owymsam KaK KpynHble npou3sodumernu,
Mak u yacmubie nompebumernu.

B smom sbinycke uHpopmayuoHHo20 bronnemeHs
ONUCAaHbl MpPU NepcNeKmMuBHbIX peleHuUs Ha

OCHOBe HaHomexHoJio2ull, Komopble dadym

MOIYOK Npou3800CMBY BbiICOKONPou3800umesibHoL
BblyucumesibHol mexHUKU Ha base mempucmopos,
HoBoU nopmamugHoU 31IeKMPOHUKU HA Yy271epo0HbIX
HaHoMamepuasnax, 8biICOK03PERMUBHbIX CUCMEM
AaKKYMy/IUPOBAHUSA COJIHeYHOU 3Hepa2uu U co30aHus

TpeHaneTTep BbIXOAWT 2 pa3a B MecsLl.

Karabii BbiNyCK NOCBALLEH OAHON TeMe:
MeauumHa 1 30paBooxpaHeHvie

PaumoHaneHoe NpMpoaononb3oBaHme
H$OPMaLIMOHHO-KOMMYHUKALIMOHHbBIE TEXHOMOM MM
HoBble MaTepuabl U HAHOTEXHOJIOTUU
BuroTexHonorumn

TpaHcnopTHbIe CpeacTBa U cucTeMbl

lNepenoBble NPOM3BOLACTBEHHbIE TEXHONOM MM
JHepro3dhdeKTNBHOCTb U 3HeprocbeperkeHme

B cneaytoLiem Homepe:
PauvionanbHoe npvpofononb3oBaHre

MOHUTOPUHT FNobanbHbIX TEXHONOMMHECKIX
TPeHA0B NPoBOANTCA VIHCTUTYTOM CTATUCTUHECKMX
MCCNefoBaHum U 3KOHOMUKI 3HaHUM

Bbicwelt wronbl 3koHOMKKK (issek.hse.ru) B pamkax
Mporpammel dyHAAMeHTaNbHbIX CCeA0BaHwIA
HIY BLL3.

lMpn noaroToBKe TpeHANETTePa MCNO/b30BaNMChL
cnefytoLme NCTOYHUKM: MPOrHo3 Hay4Ho-
TexHonormyeckoro passutna PO go 2030 roga
(prognoz2030.hse.ru), Matepuasnbl Hay4HOro *KypHana
«Popcaint» (foresight-journal.hse.ru), faHHble

Web of Science, Orbit, bbcresearch.com,
navigantresearch.com, radiantinsights.com,
reportsnreports.com, arstechnica.com u ap.

bonee petansbHyto nHdopmaLmio o

pe3ynbTaTax UccneoBaHya MOMHO

noayunTh B VIHCTUTYTE CTaTUCTUHECKMX
1NCCnenoBaHnii N S3KOHOMUKK 3HaHKn HAY BLL:
issek@hse.ru, +7 (495) 621-82-74.

© HaumnoHanbHbIA nccnefoBaTeNbCKUN YHUBEPCUTET
«BbiClWwanA WwKona 3KoHOMKUKM», 2015

pe3epBHbIX UCMOYHUKOB MOoKa (cosHeyHbix bamapel U MonauUBHbIX 371eMeHmMos).
Mo Karkdomy mexHosi02u4ecKoMy mpeHdy npedcmassieHbl NPO2HO3Hble OUeHKU

JUHAMUYHO pacmywux pblHKOB.
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MEMPHCTOPbI:
KOMMbIOTEPHAA NAMATD bYAYLLEND

Mpou3sodumenbHocmb U 0bbem NnamamMu KomMnbilomepos 8 nociedHue decamusiemus pacmem
CMOJIb BbICOKUMU MemMnamu, Ymo ux cOXpaHeHUe mMoJibKo 3a cHem MuHUAMIOpU3ayuu MUKpocxem
y*He HeB03MOHO. KapOuHasibHO HOBbIM pelieHUeM CMaHoBsMCs MeMpucmopbl — NACCUBHbIe
3/71eMmeHMbl MUKPO3JIeKMPOHUKU, KOmopble cnocobHbl U3MeHAiMb conpomugsJieHue 8 3asucumocmu
om npowedwezo yepe3 Hux 3apada. OHU MO2ym BbINOJIHAIMb 00HOBPeMeHHO dBe PYyHKYUU: C/TyHUumb
3/leMeHMamu Namamu u yyacmsosamsp 8 obpabomke uH$popmauuu.

OmpaeTca, YTO nepBble KoMMbloTepbl Ha 6a3e MeMpucTopoB NnosaBATCA K 2020 r. Yvnbl onepaTMBHOM NAMATU U
YKEeCTKUE ONCKN MEMPUCTOPbI HAYHYT 3aMeHATb yrKe B 2016 . MeMpucTopbl MOryT paboTaTb Npyu HANpAKeHUN B 1
BOJIbT M [iaKe MeHblUe, XpaHUTb MHpopMaumio coTHK NeT. Mx paboTa obecneumBaeTca NPOTEKAHUEM XUMUYECKUX
npeBpaLleHnii B TOHKO HAaHOMETPOBOW [BYXC/IOMHONM NeHKe, M N03TOMY MeMpucTopbl ByayT paboTaTb HAMHOIO
bbicTpee 1 CoXpaHATb 6oMbLUMIA 06beM MHbOPMaLWK, MO CPaBHEHWIO C COBpeMeHHON dnell-namaATbro. Ha nx ocHose
npennonaraeTca co3aaBaTb camMoobydarolmeca MHPOpMaLMOHHbIE cucTeMbI. [1py BRAOYEHUN KOMMbIOTEP HA
MeMpUuCcTopax BO306HOBUT paboTy € No6Oro MOMEHTa, Ha KOTOPOM OHa 6blfia OCTAHOBIEHA NPV BbIK/IOYEHUM, B TOM
ynce BHE3arnHoM.

NOPTATUBHAA INEKTPOHHKA HA YIJIEPOHBIX
HAHOMATEPHATIAX

Ha npumepe pbiHka mobunbHbix menedpoHos u cmapmeoHoB, Komopble 8 noc/iedHUe decamusiemusi
cmaHosunucb sce bosiee KOMNAKMHbIMU U PYHKYUOHASIbHbIMU, OMYem/IuBo Npoc/ierKusaemcs
meHOJeHYuAa K MUHUamiopu3sayuu 375eKmpoHHo20 obopydosaHus. Ee npodonixkeHue 3asucum om
npumMeHeHus 8 npou3sodcmse MobusibHOLI 3/leKMPOHUKU HOBbIX pa3pabomoK u, 8 HacmHocmu,
UHHOBAUUOHHbIX Mamepuasos. C onopoll Ha umerowjuecs mexHosio2u4ecKue peweHus ye
npakmuyecKu ucyepnaHa 803MOXHOCMb NOBbILEeHUSs1 MOWHOCMU NOPMAmMuUBHbIX ycmpolicms ¢
00HOBpeMeHHbIM YMeHblueHUeM ux yo0esibHo20 Beca.

Havbonee nepcnexkT1BHbIE peLIEHWs B NPOU3BOACTBE NOPTATUBHOM 3MIEKTPOHUKM CBA3aHbI C UCMOJSIb30BaHNEM
HaHOPa3MepHbIX 3/IEKTPOHHbIX CXeM Ha 6a3e yriepoaHbIX HAHOMAaTepKaoB, B NepBYI0 o4Yepeab HAHOTPYOOK 1
rpadeHa. Hanpumep, rpadeHoBble CynepKOHAEHCATOPbI MOMYT CNYHUTL B KQYECTBE 3IEMEHTOB /TIEKTPOHWKN 1
NCTOYHUKOB NTaHuA. [pu apyrom nogxofe — rpadeH B KOMM/IEKTE C TOHKOMIEHOYHbIM KaTOAHbIM MaTepyanom
MOMET UCMOJb30BATbCA KaK BbICOKOEMKMIN MOLLHBIA aKKYMYNIATOP M CyNepKOHAEHCcaTop.

/. IOO®EKTDbI

lNoBblLLeHWEe HAAEHHOCTM KOMIMBIOTEPHOW
TEXHUKM M CUCTEM XpaHeHWA MHdOopMaLmn.
PaclumpeHne Bo3MOXKHOCTEN ONEPATUBHOIO
[ocTyna K nHdopmaumm.

JKOHOMVA LieHHbIX MaTepuasoB
NP1 NPOM3BOACTBE KOMMAKTHBIX
MHOMOQYHKLIMOHASTbHBIX YCTPOMCTB.

MEMAVHAPOAHDIE
NYBNUKALUU
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$0/5 man

MwvpoBoli pbIHOK CxeM NamATy,
BK/IIOYAIOLMIA B TOM YMC/Ie 1 MEMPUCTOPSI,
MoMeT BblpacTtu o 100 MnH gonnapos

K 2018 r. v no 675 MAH gonnapos — K
2023 r. CpenHeronoBoli pocT pbiHKa,
TakuM o0bpasoMm, cocTaBuT 46,5%.

BepoATHbI CPOK MaKCMMaSTbHOTO
npossneHna Tpenga: 2018-2022 rr.
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@ TeHAeHUMA K MUHMATIOpU3aLMK deK-
TPOHHOIO 060PYA0BAHMA, MOBLILIEHWE €ro
MOLLHOCTM 1 BbICTPOLERCTBUA.

@ KoHcepBaTW3M YacTu HaceneHus,
MPUBBIKLLEN K CyLLeCcTBytoLeMy 060pyao-
BaHWI0.

uilll YPOBEHb PA3BUTUA
TEXHOJIOrMM B POCCMM

«B0O3MOMHOCTb aNbAHCOB» — Hannyne
OTAENbHbIX KOHKYPEHTHOCMOCOBHBIX
KOMNEKTUBOB, OCYLLEeCTB/IAIOLLMX
NCCNeaoBaHNA Ha BbICOKOM YPOBHE

1 CNOCOBHBIX «HA PaBHbIX» COTPYAHUYATb
C MMpOBbLIMY NIAEPaAMM.

/. IOOEKTDI

Bo3MorHOCTb coBMeLWeHNA B KOMMAKTHbIX
Nerkux annaparax uenoro pAaga GyHKUWN,
no3BonAWMX 3aMEHUTb pa3nw1Hb|e
yCTpONCTBa.

JKOHOMMA AOPOroCTOALLMX MaTepuanoB
(BKMIOYas pearo3eMenbHble 1 bnaropoa-
Hble), NerkocTb YTUAM3aLMM UCMOSIb30BaH-
HOWM TEXHWUKM.

OLLEHKM PbIHKA

ﬂﬂ ,5 MNpa

MOKeT AOCTUYb MUPOBOMN PbIHOK
3/1eKTPOHNKM HA OCHOBe rpacdeHa B
2015-2020 rogax, npu cpefHerooBoMm
Temne pocTa 46,8%.

Mcnonb3oBaHue rpadeHa B 31eKTPoHKKe
6yneT cBsA3aHo € pa3paboTHO KOMMbto-
TEPHbIX NPUIOHKEHWIA, TEXHONOTUAMM
XpaHEeHWUs 3Heprum, MHHOBaLMAMK B chepe
KOMMYHVKaLMI, CEHCOPHBLIMU TEXHOMOM M-
AMU U Ip.

BepoATHbI CPOK MAaKCUMaAIbHOMO MPOAB-
nenHuA TpeHga: 2030-2040 rr.

APAWBEPDbI U BAPBEPbDI

@ TeHaeHUMA K MUHMATIOPU3ALMM
obopynoBaHuA. YBeMyeHe KonmyecTsa
}YHKLUIA, BBIMOHAEMbIX OJHUM
KOMMAKTHBbIM annapaToMm.

() CROMHOCTb MCNONB30BaHMA CANLIKOM
MUHUATIOPHOIO 060PYAOBAHNS, UMEIOLLETO,
COOTBETCTBEHHO, HEGObLLME AMCNENR U
Knaswatypy.

MEXAOVHAPOOHDBIE

NYBJIMKALLUUN
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uilll YPOBEHb PA3BUTUA
TEXHOJIOrMMU B POCCMMN

«B03MOMHOCTb anbAHCOB» — Hannune
OTAE/bHbIX KOHKYPEHTHOCMOCOBHbBIX
KO/NNIEKTWBOB, OCYLLECTBAIOLLMX
UCCefoBaHNA Ha BbICOKOM YpOBHE

M CNOCOBHBIX «HA PaBHbIX» COTPYAHUYATb
C MUPOBLIMU NIAEPaAMM.




