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«Celiyac 3asepwaemcs paspabomka 00/20CPOYHO20
npo2HO3a Hay4HO-mexHoo2u4ecKoeo pazsumus Poccuu
0o 2030 200a. BeideneHbl KOHKpemHble HANpasieHus
KaK 018 nodbema mpaouyuoHHbIX CeKMOpPOos8, MakK u 0/
npopbIBa HA PbIHKE BbICOKUX MexHoM02ul. .. »

B.B. MyTun

Mocnaxwue Mpe3upeHTa Poccuitckoit Pepepaunu
OepepansHomy Cobpanuio Poccuitckoin Pepepauun,
12 pekabps 2012 r.

«[po2Ho3 QoskeH nocnyxums ocHogol 015 paspabom-
Ku cmpamezull U UHHOBAUUOHHbIX NPO2PAMM KpynHed-
wiux poccutickux komnanud. ... [Ipo2Ho3 Hocum He monb-
KO UHOUKAMUBHbIL Xapakmep... — 3mMO Npo2HO3, Ha
0CHOBE KOMOPO20 20MOBAMCSA NJIAHbI».

[0.A. MenBepnes
CoBelaHue ¢ BULE-NpeMbepamu,
20 aHBapsa 2014 r.

BBenenue

B AHBape 2014 r. Mpeacepatenem MpaButensctsa Poccuitckoit ®efepauum
OblN YTBEPKAEH AOATOCPOYHbIN [POrHO3 Hay4YHO-TEXHONOTUYECKOTO pa3BuUTUs Poccumn Ha nepu-
Of .o 2030 r. (MHTP)*. [loknap, copepxaluii ero feTanbHble pe3ynbTathl, Obi1 COrNacoBaH ¢ 3a-
MHTEpPeCOBaHHbIMKU MUHUCTEPCTBAMU U BegoMmcTBaMu (MuHkomcesssm Poccun, MuH3gpasom Poc-
cumn, Muntpancom Poccuu, MuHdunom Poccum, MuHakoHompassutus Poccun, MuHnpomtoprom
Poccum, Munnpupogbl Poccuu, Munanepro Poccum, Pockocmocom), Poccuiickoit akagemuei Hayk
1 of06peH Ha 3acefjaHuK MeXXBEAOMCTBEHHO KOMUCCHM MO TEXHONOrMYECKOMY NPOrHO3MpPoBa-
Huio npe3uanyma Coseta npu MpesupeHTe Poccuiickoit ®efepaLnm no MogepHU3aLMM IKOHOMU-
KW U MHHOBaLMOHHOMY pa3BuTuio Poccumn? 17 pekabps 2013 r. 3Havenue MHTP gns onpepfeneHus
CTpaTernyecknx nepcneKkTuB CoLManbHO-3KOHOMUYECKOTO U HAayYHO-TEXHONOTMYECKOro pa3Bu-
TWA CTpaHbl 0TMeYeHo B nocnaHuu Mpesugenta Poccuiickoii Pegepaumnn PepepansHomy Cobpa-
Huto 12 pekabps 2012 r. [Mocnanue MpesupeHta Poccuitckoit ®epepaunn PepepansHomy Co-
6paHuto, 2012], a Takxe B BoicTynneHun Mpepcenatens Mpasutensctea Poccuiickoin ®efepauum
Ha coBelaHum ¢ Bule-npembepamu 20 sHeaps 2014 r. [CoewaHue ¢ Buue-npembepamu, 2014].

B HacTosAwem foknaae npeacTaBneHbl noapobHbie pesynbtartel MTHTP no npuoputeTHOMY Ha-
npasneHunto «IHHoOpMaLMOHHO-KOMMYHUKALMOHHbIE TEXHOAOTUUY.

Pa3paboTka MMHTP ocyuwecTBasnace Ha hoHe cepbe3HbIX M3MEHEHMIl, MPOUCXOAALLMNX B MO-
chefiHve rofibl B 0TeYECTBEHHON 3KOHOMMUKE (B YaCTHOCTH, B Cchepe HayKM U MHHOBALMIA), U CBS-
3aHHbIX C 3TUM NPe0OPa30BaHMI HAYYHO-TEXHUYECKOK U MHHOBALMOHHO NOAUTUKK, pacluupe-
HUSA Kpyra ee CyObeKTOB M CNEKTPA UCMOJIb3YEMbIX UHCTPYMEHTOB.

! Pezontoums Ne IM-M8-5 ot 3 AHBaps 2014 r.

2 Co3paHa pewenunem npesupuyma Coseta npu MNpesugeHte Poccuiickoit Pegepanuy no MOAEPHU3ALUN U UHHO-
BaLMOHHOMY pa3BuTuio Poccuu oT 28 utoHs 2013 r. (npoTokon N2 1) Bo ucnonHeHnue Ykasa MpesugeHTa Poc-
cuitckoit ®epepaumnn ot 7 mas 2012 r. N2 596 «0 LONroCPOYHOII rOCYAaPCTBEHHOM IKOHOMUYECKO NOANUTUKEY
(ab3aL 2 nognyHKTa «a» NYHKTA 2).



Beegenue

OpHa 13 nepBooYepeaHbIX 3aAay, CToAWwmMX neped Poccuelr, — NONCK HOBbIX UCTOYHUKOB 3KO-
HOMMYECKOro pocTa, KOTOPbI HEeBO3MOXeH 6e3 MacWTabHOM MOAepHWU3aLWUU TPALULMOHHBIX
CEKTOPOB 3KOHOMMKM Ha 6a3e COBPEMEHHbIX TEXHOJIOTU, @ TAKXKe CO3[aHUA HOBbIX MPOU3BOACTB,
obecreynBaloLLMX BbIXOA Ha OPMUPYIOLLMECS BbICOKOTEXHONOMMYECKMe pbIHKK. [epeBog poc-
CUIMCKOW S3KOHOMUKM HA MHHOBALMOHHbIE PenbChl NpeanonaraeT onepexalolyo JUHAMUKY Bbl-
COKOTEXHONOrMYHBIX OTPACieN NPOMBbILNIEHHOCTW U cdepbl yCAyr U pafuKanbHOE NOBbIEHNE NX
KOHKYPEHTOCMOCOBHOCTH, YTO TPebYET AanbHEeNLero COBEpIIEHCTBOBAHNUS HayYHO-TEXHUYECKO
M MHHOBALMOHHOW MOJMUTWKM, NOBbIWEHUA KayecTBa ee MH(HOPMALMOHHOTO U METOAUYECKOro
obecrneyeHus, ycuneHus foKasatenbHoli 6asbl,

YKa3zaHHbIi KOMNNEKC 3aaay npefonpefenun ocHosHy yeis paspabomku [THTP — sbissne-
Hue Haubonee nepcnekmugHsix 01 Poccuu obacmeli pazgumus Hayku u mexHoaoeul, obecne-
YusaUWUX peanu3ayuro KOHKYpeHmMHbIX npeumyujecms cmpaHsl. [ina ee LOCTUKEHNA B TeYeHUne
NOCNefHUX NIET OCYILECTBAAETCSA CUCTEMHaAs paboTa, cBA3aHHas ¢ NpoBefieHnem komnnekca Pop-
CanT-nccnegoBaHui.

epBbiM KpynHbIM MPOEKTOM HALMOHAABHOIO YPOBHA CTan LONATOCPOYHbIA NPOrHO3 Hay4YHO-
TEXHONOTMYECKOro pa3sutus Poccum Ha nepuog fo 2025 r., MHULMUPOBAHHBIA B 2007 1. MuHOGp-
Haykn Poccumn. OH oxBaTbiBan TpU KpyMHbIX 610Ka: MaKPOIKOHOMUYECKUI NMPOrHO3 POCCUICKOM
3KOHOMMWKM; NPOrHO3 chepbl HAYKW U TEXHONOTUIA NO MPUOPUTETHBIM HANPaBAEHNUAM U OTPAC/EBOiA
NPOrHO3, CoAepKallnin BapuaHTbl TEXHONOMMYECKOrO Pa3BUTUSA KIKOYEBbIX CEKTOPOB IKOHOMMUKMU.
LleHTpasnbHbIM 371EMEHTOM NPOEKTa CTao NPOBeAeHNe MacTabHOro onpoca 3KCNepToB C UCMOJb-
3o0BaHuem metoaa [enbdu. Ha ero ocHoBe Gbinu BeieneHsl 6onee 800 TexHonorui B 10 nepcnek-
TUBHbIX HAMpaBNEHUAX HAyYHO-TEXHONOMMYECKOro pa3BWTMA, a 3ateM ocylectsaeH onpoc 100
KpYNHERLWNX KOMNaHWIA C LleNbio aHann3a TeKYLLEro 1 NepcnekTMBHOT0 CNpoca Ha 3T TEXHONOTUU.

Ha cnepytowem 3Tane Hay4HO-TEXHONOrMYECKOro nporHo3nposaHus (2009-2010 rr.)
Ob11 00061EH OMbIT 3apyOEXHBIX U MEXAYHAPOAHbLIX MPOrHO30B B COLMANbHO-3KOHOMUYECKOI
1 Hay4YHO-TEXHONOTMYECKOII cdhepax, Ha 6ase KOTOPOro BbIMOHEHBI OLEHKM OyAyLWero rmobanb-
HOW 3KOHOMUKM W OTAENbHbIX KPYMHbIX MUPOBbLIX PLIHKOB C YYETOM OXMAAeMbIX NOCNEACTBUN
(hMHAHCOBO-3KOHOMMYECKOTrO Kpusuca. lonyyeHHble pe3ynsTathl IeriM B OCHOBY MaKpPO3KOHO-
MUYECKOro NPOrHO3a POCCUIACKON IKOHOMUKM, a TAKIKe BapUAHTHOrO MPOrHO3a TEXHONOrMYeCKo-
ro pa3BuTUA psfa CeKTOpoB. bbinu onpegeneHsl rpynnbl NePCNeKTUBHbBIX TEXHONOTUIA U NMPOLYK-
TOB, OTBEYaloLMe NpMopnTeETaM TEXHONOTMYECKON MOLEPHM3ALNM CTPaHbI.

B 2013 r. 3aBepwunacs pabota no opmuposaHuio [THTP, B pamkax KOTOpoit Gblan NonyyeHsl
chepyloLime 0CHOBHbIE pe3ynbTarhbl:

® Bblie/IeHbl TPEHAbI, OKA3bIBAWME MAKCUMANbHOE BAUAHUE Ha cepy HAayKu U TEXHOMO-

TWiA, M NOPOXAAeMble UMY BbI3OBbI JONTOCPOYHOTO PA3BUTUA IKOHOMUKM, HAYKK 1 obLLe-
CTBA B rM06GaNbHOM U HALMOHANbHOM KOHTEKCTaX;
® [1f CEMW NPUOPUTETHBIX HANPABNEHUI Pa3BUTUA HAyKU U TexHonoruit («HpopMaLuoHHo-
KOMMYHWKaLMOHHbIE TexHoNorumny; «bnotexHonorumy; «MegnumHa v 34paBooxpaHeHne;
«HoBble maTepuanbl 1 HaHOTEXHONOTUKY; «PaLuoHanbHoe NPUPOAONONb30BaHKeEY; «TpaHC-
MOPTHbIE U KOCMUYECKME CUCTEMBI»; «IHEPTO3h(HEKTUBHOCTL U IHEprocHepexkeHnes):
Ha OCHOBE BbIIBJIEHHbIX TPEHA0B OnpegeneHbl yrpo3bl U OKHA BO3MOXHOCTelt ans Poc-
cum;
MAEHTUPULMPOBAHbLI NEPCNEKTUBHbIE PbIHKM, MPOLYKTOBbIE FPYNMbl U NOTEHLMANbHbIE
0671aCTV cNpoca Ha POCCUIICKME MHHOBALMOHHbIE TEXHONOTUM U Pa3paboTku;
COCTaB/IEHO [eTajibHOe ONMUCAHWE MPUOPUTETHBIX TEMATUYEeCKUX 06acTeil pa3BUTUS
HAYKU W TEXHOMOTWit U chopmynnpoBaHbl 6onee 1000 nepBooYepesHbIX 3a8ad Hayy-

3 NlaHHas npobaemaTiKa Haxofmunach B LEEHTpe BHUMAHUA IkcnepTHoi rpynnbl Ne 5 «[epexof oT cTUMyNMpOBaHuUA
MHHOBALMIA K POCTY HAa UX OCHOBEY», CO3AHHOI B COOTBETCTBMU C mopyyeHuem [lpepcenatens lpasutenscrea
Poccuitckoii @epepauum B.B. Mytuna Ne BM — M13-209 ot 19 suBapsa 2011 r. Ans noAroTOBKM peKOMeHAaLuit no
aKTyanbHbIM NpobaemMam CTpaterni CouuanbHO-3KOHOMUYECKOTO Pa3BUTUA CTPaHbl Ha nepuog Ao 2020 r.



Beenenue

HbIX UCCNeA0BaHUMN U pa3pa60TOK, peann3auuna KOTopblix HEO6X0}J,VIMa Aona noAaBneHunsa

BbILENEHHbIX FPYNN MHHOBALMUOHHbIX NPOAYKTOB U YCIYT;

[0aHa OLEeHKA COCTOAHUA OTEYECTBEHHbLIX MCCNeA0BAHUIA B 3TUX 06N1aCcTAX: BbIABIEHbI
«besible NATHa», a TaKXKe 30Hb naputeTa n 1MaepcTea, KOTOpPbi€ MOTYT CTATb OCHOBOW
ONA NHTErpaunmn B MeXXayHapoaHble anbAHChl, NO3ULNOHUPOBAHUA Hawen CTpaHbl KakK

LeHTpa mMo6anbHOro TeXHOA0rM4YeCcKoro pa3suUTnA;

® OArOTOBJIEHBI PEKOMEHAL MM, HAaNpaBeHHbIEe HA aKTUBM3aLMIO UCMONIb30BAHNA pe3yib-
TatoB [THTP B npakTWke Hay4YHO-TEXHUYECKOW M MHHOBALMOHHOW NOAUTUKHK, B TOM Yucne
npu GopMUpPOBaHMM, KOPPEKTUPOBKE U peanu3alinm rocyaapCTBeHHbIX nporpamm Poccuin-
ckoit epepaumnu, Bkntoyas defnepanbHble Lienesble NPOrpaMMbl HayYHO-TEXHOIOTMYECKOW

HanpaBfeHHOCTH.

Opranuzanus 1 METOSOJOTHS BHIIMIOJIHEHNT Pa0doT

HacTosee nccnefoBaHue 0TIMYAETCA OT NPeillecTByOWMUX paboT No [LOATOCPOYHOMY NpPo-
rHO3MpOBaHUIo GoNee CNOXKHOW CTPYKTYPOIA, @ TakKe mybUHO NPopaboTKK 0bLeil KOHLeNnuuu.

Cxema opraHusauum paspabotku MHTP npeacTtaBneHa Ha puc. 1.

Puc. 1. Opranusanusa pa3padoTku moarocpounoro IIporuosa

HaYYHO-TEXHOJIOTHUEeCKOTo pa3sutus Poccuu Ha mepuox mo 2030 roma
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Beegenue

Mpu dopmuposarun MHTP 6bin NPUMEHEH WHUPOKWI CNEKTP COBPEMEHHbBIX MHCTPYMEHTOB
®opcaiiTa, KOTOpble, C OHOW CTOPOHbI, B HAMOOJbLUEH CTeNeHU afianTUPOBaHbl K POCCUINCKON
cneunduKe, c Apyron — noaTBEpAUAMN CBO 3thHEKTUBHOCTb B MEXAYHAPOAHOI npakTuke. B xo-
4e pa3paboTku nporHo3a Obina peannsoBaHa UHTerpauus HopmatueHoro («market pull») u uc-
cnepoBarenbckoro («technology push») noaxofoB K NporHo3upoBaHuo. HopMaTUBHBbI noaxon
HOCMN NPOBNEMHO-OPUEHTUPOBAHHbBIN (PbIHOYHBINA) XapaKTep: AAs BbIGPAHHbLIX HAy4YHO-TEXHO-
JIOTMYECKUX HaMpaBfeHWit CHavyana onpeaensnuch KaioyeBble BbI30Bbl M OKHA BO3MOXHOCTEN,
3aTeéM — COOTBETCTBYIOLIME PELIEHNUS B TEPMUHAX «MAKETOB TEXHONOTUIA» MO0 UHbLIX OTBETOB.
WccnepoBatenbckuii nopxopn Obln HaleneH Ha MAeHTUGUMKALMIO NEPCEKTUBHbLIX MPOAYKTOB
1 NPOPLIBHBIX TEXHOJOIMNA, CNTOCOOHBIX KOPEHHBIM 06PAa30M U3MEHUTD CYyLLECTBYIOLLME IKOHOMMU-
YECKYI0, COLMANbHYI0 M NPOU3BOACTBEHHYIO napagurmbl. Pekomengaumu MHTP dopmuposanucs
OAHOBPEMEHHO C TPeX MO3MLMIA: HayKK, GU3HECA M OpPraHOB yNpaBfieHUs, — YTO NO3BOJNIO B paM-
Kax guanora c pasiiMyHbiMKU rpynnamu 6eHeduLMapoB He TONbKO BbISBUTb MEPCMEKTUBHbIE 06-
NacTW UCCNefoBaHUiA U pa3paboTOK, HO U NOHAT, KTO M KaKUM 06Pa30oM CMOXET BOCMONb30BaTb-
CA pe3ynbTaTaMu UX pa3BUTMA.

B KauyecTBe MHCTPYMEHTOB NPOrHO3MPOBAHUA UCMOJb30BANUCH KaK YiKe CTaBlUMe TpaauLu-
OHHbIMU MeTofbl (BbIOOP NPUOPUTETOB, NOCTPOEHKE 06pa30B ByAyLIero, [OPOXHbIE KApTh, aHa-
Nn3 rMobanbHeIX BbI30BOB), TaK U [OCTaTOYHO HOBble MOAXOAbI (CKaHUPOBaHME TOPU3OHTOB,
«cnabble curHanbl» (weak signals), «mxokepbi» (wild cards)* u ap.).

[laHHble, NoNyYeHHbIe B X0Ae IKCMEPTHOrO ONPOCa U MyOUHHBIX MHTEPBbIO, ObII YTOYHEHI
B COOTBETCTBMM C MaTepuanaMm opraHu3aunin — y4acTHUKOB CETU OTPAC/IEBbIX LLEHTPOB NPOrHO-
3UpPOBaHUS HAYYHO-TEXHOJIOTMYECKOTO PAa3BUTMA Ha 6a3e BefylnX POCCUIACKMX BY30B MO WeCTH
NPUOPUTETHLIM HaNpPaBJEHUAM.

HNcrounuku vH(pOpMAIUU A9 MOATOTOBKHU IIPOTHO3a

B ocHoBYy uccnenoBaHus Gbin nonoxeHsl 6onee 200 MaTepuanos, CPeAN KOTOPbIX:

® aHanUTMYecKue UCCNefoBaHUA U NPOTrHO3bl MEXAYHAPOAHbIX opraHu3auuit (03CP, EBpo-
neickoit komuccuu, 00H, OHNO0, BcemupHoro 6aHka u p.);

® HauMOoHaNbHble NPOTHO3bl HayKu U TexHonoruit (BenukobputaHuu, fepmanuu, ®panuuuy,
CWA, AnoHun, Pecny6nuku Kopes, Kutas, bpasunuu, HOAP, ®unnaHanu, Hugepnanmos,
TaiiBaHsa u ap.);

® pOrHO3bl KPYMHBIX KOPNopaLuii n Beaylnx aHanuTuyeckux LeHtpos (IBM, Cisco, Gartner,
McKinsey Global Institute, PWC, Deloitte u gp.), a Take psga MexnyHapoaHbIx npodec-
CUOHANbHBIX aCCOLMALNIA;

® MaTepuansl Bepylux 3apybexHbix ®opcaiit-ueHtpos (RAND Corporation, MHcTuTtyTa
nepcnekTUBHbIX TexHoNnoruyeckux nccnepgosavuin EC, Yuneepcuteta Manuectepa, Ha-
LMOHANbHOTO MHCTUTYTA HAYyYHO-TEXHUYECKON NOAUTUKN AnoHUK, BusHec-wkonsl Ten-
tepa Yumeepcuteta OtTaBbl, Kopeihckoro MHCTUTYTa OLEHMBAHMA U NMNAHUPOBAHUA
HayKu n TexHonorun, TexHonornyeckoro yHmeepcuteta xopaxuu, MHcTuTyTa nonu-
TUKKU 1 MeHepXMeHTa KuTalickoi akagemum Hayk, ABCTPUIACKOTO MHCTUTYTA TEXHONO-
rMid v pp.);

® poccuitckue NporHo3bl B chepe HayKu 1 TEXHONOTUIA, B TOM YNCIe peann30BaHHbIe Mo 3a-
kasam MuHoGpHayku Poccuu;

® [OKYMEHTbl CTpaTernyeckKoro xapaktepa, OTpaxatowme 40Nr0CPOYHbIE NePCNeKTUBLl pas3-
BUTUA POCCUNCKOWN 3KOHOMUKM W ee oTAenbHbIX cekTopoB (KoHuenuus ponrocpoyHoro
couuanbHo-3KoHOMMYeckoro pa3sutus Poccuitickoii epepaumn Ha nepuog fo 2020 roaa,

* CobbITUSA, XapaKTepu3yoLMecs HU3KON BEPOATHOCTbIO HACTYMIEHUS, HO BbICOKUM MOTEHLMANbHBIM 3(deKToM
BO37€e/CTBUA (BO3MOXKHO, HEraTUBHBIM), CNOCOOHbIE NPUBECTU K HEOXUAAHHOW TPAEKTOPUM Pa3BUTUA ByayLLero.



MporHo3 AONTOCPOYHOIO COLMANBHO-3KOHOMMUYECKOTO pa3BuTus Poccuitckoin PegepaLnm
Ha nepuop po 2030 rofa, cTpaterMn pasBuTUA OTpacieil, NporpamMmMmbl MHHOBALMOHHOIO
pa3BUTUSA KOMMAHWIA 1 p.);

® (a3bl AaHHbIX NaTeHTHbIX cyx6 (PocnaTeHTa, nateHTHoro Begomctea CLUA — USPTO, Espo-
nenckoro nareHtHoro BegomcTea — EPO, BcemupHOW opraHm3aummn MHTeNNeKTyanbHOM
cobctBeHHocTn — WIPO u gp.);

® (a3bl JaHHbIX MexayHaponHbix xypHanos (ISI Web of Knowledge komnanun Thomson
Reuters, Scopus komnanuu Elsevier, PoCCMACKMI MHAEKC HAYYHOTO LMUTUPOBAHUA U fp.).

HNudpacTpyrrypa nporaosa

B xopme peanusauum MHTP Ha 6a3e co3paHHbIX B BeAyLMX By3ax OTPAC/]EBbIX LEHTPOB
HAYYHO-TEXHUYECKOr0 MPOrHO3MpoBaHUs Oblia CHOPMUPOBAHA IKCMEPTHAS CETb, OXBATbIBAIO-
was 6onee 200 opraHuM3auuit (Hay4HbIX LLEHTPOB, BY30B, KOMNAHWi1 peanbHOro cektopa u ap.)
u cBbiwe 2000 3KcNepToB, BbIOOP KOTOPLIX NPOBOAMICA Ha Ga3e cneunanbHo paspaboTaHHbIX
npoueayp v Kputepues. K 3KcnepTam npenbaBAsIUCh KeCcTKUE KBanUbUKaLMoHHble TpeboBa-
HUsA: Haiuune ny6anMKauui C BbICOKUM UHOEKCOM LMTUPOBAHUS, NAaTEHTOB, y4acTUe B KPYMHbIX
Hay4YHbIX MEPONPUATUAX, U3BECTHOCTb B NpO(eccroHanbHoM cpede u T.Nn. B kauecTBe akcnepToB-
NPaKTUKOB K pa3paboTke NporHo3a Obiin NPUBIEYEHbI NPEACTABUTENN MHHOBALMOHHbBIX KOMMNA-
HWI, MVHXUHUPUHTOBbLIX LEHTPOB, MAPKETUHTOBbIX OpraHuU3aLMii, opraHu3aumnii — notpedutenen
M MOCTaBLWMKOB (pacnpocTpaHuTeNeit) MHHOBALMOHHOM NpoayKumun 1 op. Takum 06pazom Gbiiu
copmupoBaHbl paboune rpynmnbl 3KCNEPTOB BbICWEr0 YPOBHA MO BaXKHEMIWMM HanpaBAeHUAM
pa3BUTUA Hayku 1 TexHonoruit (bonee 120 BeayLmMx POCCUIICKNX U 3apyOeXHbIX YYEHBIX) U pac-
WMpeHHble paboymne rpynmsl, BKAOYAOLWME NpeacTaBuTeneil Hayku, rocyaapcTea, busHeca, aKc-
nepTHOro coobuecTBa, 06Leln YncneHHoCTbIo cBblle 800 YenoBek.

Cpenn MHOCTpPaHHbIX CNELUaNUCTOB, MPUHUMABLLMX y4acTue B NOATOTOBKE MPOrHO3a, — npej-
CTaBUTENIN MEXAYHAPOAHBIX OpPraHn3aLmii, KpYMHbIX YHUBEPCUTETOB U UCCNEA0BATENbCKUX LiEH-
TpOB, a TaK}XKe PYKOBOAWUTENM Hay4HbIX NabopaTopuii, OpraHM30BaHHbLIX B pamMKax peann3aLuu
rpaHToB [paButenscTea Poccuiickoit ®enepauum, BbiaensieMblx Ha KOHKYPCHOM OCHOBe sl To-
CYAApPCTBEHHON NOAAEPKKN HAyYHbIX MCCNeL0BaHNI, MPOBOLMMBIX B POCCMIACKMX By3ax u HUN.
Kpome Toro, 6bina chopMmMpoBaHa cneumanbHas rpynna 3apyoexHbix 3KCNepToB, 3a4a4aMm Ko-
TOpOii cTanu o6cyXaeHne MeTOLONOTUI NMPOBOAUMBIX UCCEA0BAHUI 1 BaNUAaLMA NONYYEHHbIX
pe3ynbTtatoB. B ee coctas Bownu 6onee 100 cneynanuctos u3 03CP, OHUO, kpynHeiiwmnx mupo-
Bbix PopcaiiT-ueHTpos (13 Benukobputanuu, CLUA, Kanagbl, AnoHuu, Pecnybnuku Kopes, lepma-
Hun, ®paHuum n ap.).

O0cy:kaeHne U Baaugamus pe3yJbTaToB IIPOTHO3Aa

Pe3ynbTaThl NporHo3a 06CyXAannch Ha MeXAYHAPOLHbIX U POCCUINCKUX hOopyMaXx C y4acTuem
BeAyILMX MUPOBLIX YYEHbIX U CNELMANUCTOB, B YNC/IE KOTOPBIX KOH(EpPeHLMN:

e Future-oriented Technology Analysis (mait 2011 r., CeBunba);

e Euronanoforum-2011 (utoHb 2011 r., byganewr);

e Foresight and Science, Technology and Innovation Policies: Best Practices (®opcaiit u Hayu-
HO-TEXHUYECKas M MHHOBALMOHHAs NOAMUTUKA: Ny4wnii onbIT) (okTa6ps 2011 1., MockBa);
International Research Conference on Foresight and Futures (aBryct 2011 r., Crambyn);
Knowledge Intensive Service Businesses (okTa6pb 2011 r., Kapncpya);

World Aqua Congress (Hos6pb 2011 r., Hbto-[lenn);
XIII Anpenbckas MexayHapoAHas HayyHas KoHdepeHUMs no npobnemam pasBUTUS 3KO-
HOMUKM U obwecTBa (anpens 2012 r., Mocksa);
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e Innovative Methods for Innovation Management (mai 2012 r., lMekuH);

® R&D Management Conference (mait 2012 r., [peHo6b);

® Bromley Memorial Lecture and Event on Science Technology Innovation Policy (maii 2012 .,
Otrasa);

® 2012 STEPI International Symposium (mait 2012 r., Ceyn);

® QECD Innovation Policy Platform (utoHb 2012 r., Mapux);

e Foresight for Innovative Responses to Grand Challenges (®PopcaiiT: UHHOBALMOHHbIE OT-
BeTbl Ha r06anbHble Bbi30Bbl) (OKTAOPL 2012 ., MockBa);

e XIV Anpenbckas MeXayHapofHas HayyHas KOHdepeHUus no npobiemam pasBuTUS 3KO-
HOMUKM 1 obwecTBa (anpens 2013 r., Mockga);

e Creating Markets from Research Results (mai1 2013 r., MioHxeH);
R&D Management (utoHb 2013 r., MaHuecTep);

® Global Research and Social Innovation: Transforming Futures (21-s koHdepeHuus Bce-
MUpHo# defepauun uccnefosaHuit byayuero) (nioHb 2013 r., byxapecr);

e ISPIM 2013: Innovating in Global Markets: Challenges for Sustainable Growth (uioHb
2013 1., XenbCUHKN);

® [lonroCpoyHblii NPOrHO3 Hay4YHO-TEXHOMOrMYeckoro pa3sutua Poccun: HanpasneHus
NpaKkTMYeCcKoro UCNoNb30BaHNUA pe3ynbTaToB (ceHTabpb 2013 r., Mockea);

® (opcailT U Hay4YHO-TeXHUYeCKas U MHHOBaLMOHHas nonutuka (okTabpb 2013 r., MockBa);

e (OueHnka 3thdekToB opcaitT-uccneposanmnii 8 Poccun n Eeponeiickom Cotose (siHBapb
2014 r., MockBa) u ap.

Hcnonb3oBaHue pe3yJIbTaTOB IIPOTHO3A

MMHTP aBnaetca Ba)XHOM COCTaBAAIOLWENA CUCTEMbI TEXHONOTMYECKOr0 MPOrHO3MPOBaHUA,
OpPUEHTUPOBAHHOW Ha obecnedyeHne nepcnekTUBHbLIX NoTpebHoCTeil 06pabaTbiBaloWEro cekTopa
3KOHOMMKM, C Y4ETOM pa3BUTUA KIOYEBbIX MPOM3BOACTBEHHBIX TEXHONOMMI, CO34aHHOI cornac-
Ho Yka3y Mpe3ugeHTa Poccuiickoit Pegepauum ot 7 mas 2012 r. N2 596 «0 gonrocpoyHoit rocy-
AApPCTBEHHO 3KOHOMUYeCKON nonuTukey (ab3al, 2 NOANYHKTA «A» NyHKTa 2). Ha cocTosBlweMmcs
4 oKT0pa 2013 r. 3acegaHun MexBefOMCTBEHHOI KOMUCCUM, MOCBALLEHHOM pe3ynbTatam [THTP,
Gbin yTBEpXKAEH MnaH MeponpusaTHii o obecneyeHnto MCNob30BaHMSA Pe3ybTaToB f0Jr0CPOY-
Horo [porHo3a Hay4yHo-TexHosornyeckoro passutus Poccuitckoit ®epsepauun Ha nepuog Ao
2030 rofa npu KOPpPeKTUPOBKE [OKYMEHTOB rocynapCcTBeHHbIX nporpamm Poccuiickoit Pepepa-
MM HAYYHO-TEXHONOTMYECKOW HanpaBAeHHOCTH, @ TaKXe NPUOPUTETHbLIX HAaNpPaBNeHWUIN Pa3BUTUA
HAYKW, TEXHONOTUI 1 TexHUKK B Poccuitckoit Pefepalum n nepeyHs KpUTUYECKUX TEXHONOTUIA
Poccuitckoit ®epepauuun. [aHHbll nnaH npeanosiaraeT NpoBefeHWe CEpUM OpraHM3aLMOHHO-
METOJMYECKUX, IKCNEPTHO-AHANIUTUYECKUX U MH(POPMALMOHHBIX MEPONPUATUIA.

OtpenbHble pesynbtathl [THTP 6bM Mcnonb3oBaHbl Npu:

® paspaboTke [porHo3a AOJArOCPOYHOTO COLMANBHO-IKOHOMUYECKOrO pa3BuTuUs Poccuit-

ckoit ®efepauun Ha nepuop fo 2030 roga’;

® oAroToBKe roCcyfapCTBEHHOW nporpammbl «PasBuTe HayKM M TEXHONOTM» Ha mepuog,

no 2020 ropa’;
® KOppeKTMPOBKE NMPOrHO3HbIX NapaMeTpoB «IHepreTuyeckomn ctpaterun Poccun Ha nepu-
og o 2030 roga» fo 2035 ropa M popMMPOBAHKUM LLENEeBOro BUAEHMA Pa3BUTUA POCCUI-
CKOW 3HepreTuku Ha nepuop po 2050 roga;

® nofroToBKe npoekTa Aoknaga MpesupgeHty Poccuiickoit ®epepauumn no Bonpocy hopmu-
POBAHWA NEpeyHs NPUOPUTETHBIX HayuYHbIX 3afay, peleHne KoTopbix TpebyeT MCcnob30-

> YrBepxpeH Mpasutensctsom Poccuiickoit Pepepauum 25 mapta 2013 r.
¢ YrepxaeHa pacnopsixkenuem MNpasutenscrea Poccuiickoit Pepepayun ot 20 gekabps 2012 r. N2 2433-p.
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BaHMA BO3MOXHOCTEN (efepabHbIX LEHTPOB KOJNEKTUBHOIO MONb30BAHMA Hay4YHbIM
obopynoBaHuem’;
® npoBefeHun otpacneBbix PopcaiiToB U pa3paboTke COOTBETCTBYIOWMX AOPOXKHBIX KapT
(pa3BuUTMA KOCMUYECKOW HaBUraLMu, aBUALMOHHON HAYKN U TEXHONOTUI, CYLOCTPOEHMS,
HedTexuMun, GUOTEXHONOTUI U TEHHOW WHXKEHepWUW, NPOU3BOACTBA KOMMO3ULMOHHBIX
MaTepuanos u ap.);
® (HopMMPOBAHWUM NPOrPaMM Pa3BUTUA MHHOBALMOHHBIX TEPPUTOPUANbHbIX KNAacTepoB, CTpa-
Ternyeckux NporpamMmm UCCiefoBaHMi TEXHONOTMYECKNX NAaThopM, NPOrpaMmm MHHOBALM-
OHHOTO pPa3BUTUA PAAA POCCUIICKUX KOMNAHUA.

Pesynbrtatel [THTP MoryT GbITb UCMNO/Ib30BaAHbI:

® 3auHTepecoBaHHbIMK thefepanbHbIMU OpraHaMn UCMONHUTENbHOW BAACTU — Npu GopMupo-
BaHMW, KOPPEKTUPOBKE U peanu3alu rocyfapcTBeHHbIX nporpamm Poccuitickoit Pepepa-
umMu; denepanbHbIX LeaeBblX NporpamMMm Hay4yHO-TEXHONOrMYECKOW HanpaBNeHHOCTY, BKAIO-
yas nnaHel U AeTanbHble NAaHbl-rpadukn Ux peannsaluun; NPUOPUTETHBIX HANpaBieHuWi
pa3BUTUS HAYKU, TEXHONOTUI U TexHUKK B Poccuiickoit Pepepauum; nepedHs KpUTUYECKUX
TexHonoruii Poccuiickoit ®epepaunu; oTpacneBbix [OKYMEHTOB rOCy[APCTBEHHOrO CTpate-
FMYeCKOro NAaHNpOBaHWSA, BKNKOYAA OTpacieBble KpUTUYECKMNE TEXHONOTUH;

® 10oCYNapCTBEHHbIMW KOPNOPALMAMU HAy4YHO-TEXHONOTUYECKOTo Npotuas, UMELWUMMN Ln-
TeNbHbI ropu3oHT niaHuposaHus (OAO «OAK», «Poctexy, «Pocatom» v gp.), — ans dop-
MUPOBAHWS NPOrpaMM UHHOBALMOHHOMO Pa3BUTUA; UHCTUTYTaMK Poccuiickoi akagemum
HayK — ana GopMMpPOBaHMA NNAHOB UCCNEA0BaHWIA;

® HayyHbIM COOOLECTBOM — [J1s OnpejeneHns BOCTpe6OBaHHbIX HAaNpaBieHUi Hay4HbIX UC-
CNefoBaHUM, a TAKXKe NPOLABUXEHNA UMEIOLLNXCA HAYYHO-TEXHONOMMYECKUX PelleHnit Yepes
CO3AaBaeMble B paMKax A0ATOCPOYHOrO MPOrHO3a KOMMYHUKALMOHHbIE NNOLWAAKY;

® 6u3Hec-coobLecTBOM — A5 POPMUPOBAHUS CTPATErNii pa3BUTUS NPESNPUATUIL U UHBECTH-
LLMOHHBIX MPOEKTOB, CBA3AHHbIX C TEXHONOTMYECKO MOZepHU3aLIMen;

® TexHoMorMyeckummn nnarchopmamm — npu GOpMMpPOBaHUM, KOPPEKTUPOBKE M peann3aLluu
CTpaTermyeckmx NporpamMmm uccnefoBaHni;

® VHCTUTYTaMu pas3BUTUSA, OPUEHTUPOBAHHBIMW Ha MOLAEPKKY MHHOBauniA (baHk pa3suTus
U BHewHeakoHoMuyeckon peatenpHoctw, OAO «Poccuitckas BeHYypHAs KOMMaHMAY,
0AO «POCHAHO»), — pnst hopMMPOBAHMSA [ONTOCPOYHbIX NNIAHOB;

® VHHOBALMOHHbLIMW TEPPUTOPUATIbHBIMU KNAcTepamu — npu GOPMUPOBAHNM, KOPPEKTUPOBKE

 peann3almnu cTpateruin CpefHe- U LONTOCPOYHOrO pa3BUTUA.

CornacHo npoekty denepanbHoro 3akoHa «0 rocynapcTBeHHOM CTpaTernyeckoM nnaHupoBa-
HUM» MPOTrHO3 AOMKEH pa3pabaThiBaTbCA HAa PerynfpHO OCHOBE BO B3aWMOYBA3KE C APYrUMM
AOKYMeHTaMM1 rocyfapCTBEHHOr0 CTPAaTermMyecKoro N1aHMPOBaHUA U C Lienblo POPMUPOBAHUA CU-
CTeMbl Hay4HO OOOCHOBAHHbIX MPeACTaBAeHWU O HaMpaBAEHWUAX W OXMAAEMbIX pe3yibratax
Hay4YHO-TEXHONOrMYECKOro pa3BUTUA CTPaHbI.

* * *

B HacToseM M3gaHmnm, NOCBALEHHOM NPUOPUTETHOMY HANPaBIEHMIO PA3BUTUS HAYKM U TeX-
Honoruit «MIHpopMaLMOHHO-KOMMYHUKALLMOHHbIE TEXHONOTMIY, MPUBOJUTCA fieTanbHasA UHbOP-
MaLus o MobanbHbIX TPEHAX, BbI30BaX U OKHAX BO3MOXHOCTEN B paccMaTpuBaemoit ccepe, Bo3-
HUKAIOWMX Yrpo3ax W cTeneHn ux BAusHUA Ha Poccuio. MpenctaBneH aHanu3 BaHenwWwux
NepcnekTUBHbIX PbIHOYHbIX HUL, NPOAYKTOB U YCIYT, CNOCOOHbIX OKA3aTh paAnKanbHOe BiUsHME
Ha AMHAMWUKY MUPOBBIX M BHYTPEHHUX PIHKOB, C YKa3aHWeM UX NoTpebuUTenbcKux cBoncTs. Pac-
CMOTpPEHbI NEPCNEKTUBHbIE 061ACTU HayUYHbIX UCCNELOBAHUI, NPUBEAEHA CPAaBHUTENbHASA OLLEHKA
Ux ypoBHA B Poccum u cTpaHax-nugepax.

7 Mnncbmo MuHobpHayku Poccun N2 MOH-M-119 ot 17 sHBaps 2014 r.
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MeToanuecKye KOMMEHTAPUU

Il;nﬂ BbIOOpa NPUOPUTETOB NPUKNALHON HAayKK, HAanpaB/eHHbIX HAa CO3AaHune
Hay4YHO-TEXHONIOTMYECKUX 3aJeN0B, NPUMeHancs pag kputepues. K npuoputetHbiM Gbinn oTHe-
CEHbl UCCNE0BAHMS, KOTOPbIE:

® MOryT NPUBECTM K MOSIBNIEHUIO B JOITOCPOYHON NEPCNEKTUBE HOBBIX PbIHKOB UM PbIHOY-
HbIX HUL, NPOAYKTOB C HOBBIMU CBOWCTBAMU, MHHOBALMOHHBIX YCIYT;

® HOCAT MEXAMCLMNAUHAPHBINA, MEXOTPACNEBOI XapaKTep;

® 103BOJIAT OTBETUTb HA BbI30BbI, CTOSLIME NEPES NPUOPUTETHLIM HaNpaBieHUEM;
€noco6cTByIOT GOPMUPOBAHMIO TEXHONOTMYECKON NaTdopMbl GyayLieil SIKOHOMUKM U 06-
WecTBa;

® CnocoGHbl pewwunTb KNloyeBble HayyHble NMpobaeMbl B paccMaTpUBAeMOM HanpasieHWH,
co3path 3agen Ha Oyaylyee.

[lns kaxaoi Tematuyeckon o6nacTu Gbina faHa OLEHKA YPOBHA POCCUICKUX UCCNEeA0BaAHUI

no cnegyloleii Wkane:

«benble NATHa» — CyLeCcTBEHHOE OTCTaBaHWe OT MUPOBOTO YPOBHSA, OTCYT-
.UUU cTBue (MW yTpaTa) Hay4HbIX WKOJ;

«3aenbl» — Hanuuue 6a3oBbIX 3HAHUIA, KOMNETEHUMI, MHDPACTPYKTYPLI, KO-
.'UU TOpble MOTYT 6bITb UCMONb30BaHbI As POPCUPOBAHHOIO Pa3BUTHA COOTBET-
CTBYIOLMX HAaNpaBAeHUN UCCNef0BaHWI;

«BO3MOXHOCTb anbAHCOB» — Hanu4yme OTAeNIbHbIX KOHKy]DEHTOCI'IOCO6HbIX
..'U KOJNINNEKTUBOB, OCYLLECTBNAAKLWMX NCCnefoBaHNA Ha BbICOKOM YypOBHE U CNO-
COOHbIX Ha PaBHbIX COTPYAHMUYATb C MUPOBbLIMU NNAEPAMU;

«naputeT» — ypoBeHb poCcH MCKUX I/ICCJ'IE,U,OBE:\HI/IVI He yCTynaet MMpoBOMY;

| «NUAEepPCTBO» — pOCCVlVlCKVle nccnepoBartenv ABNAKTCA TMaepamn Ha MUpPo-
BOM YpOBHE;
ol" '



BBHI3OBBI
N OKHA
BO3MOKHOCTEN

HHd)OpMaLI,VIOHHO-KOMMyHMKaLLVIOHHbIe TexHonorun (MKT) BbicTynatoT og-
HUM W3 KNIOYEBbIX LpaiiBEpOB nepexofa K IKOHOMUKE, OCHOBAHHOM Ha 3HaHUAX. MIx pa3suTtue
CNOCOBCTBYET MOBLIWEHMIO KAYeCTBa XU3HU HaceneHus, 3hheKTUBHOCTU BefeHUs GuU3Heca u
roCyAapCTBEHHOTO YNpaBAeHMUs, BOSHUKHOBEHUIO HOBbIX GOPM MosyyeHns 06pa3oBaHuMs, KOMMY-
HUKaLMKW 1 couuanu3aLmy niogei, obecneyeHunio LOCTYNA K pa3fiuyHblM BUAAM MHDOpPMAL UK.

HoBaTopckuit xapakTep nNpou3BOACTB, CBA3aHHbIX C KT, M CMeXHbIX C HUMKU OTpacnei Bo
MHOFOM BUOWU3MEHSET U TEXHONOMMYECKME NMPOLECChl. IKCMOHEHLMANbHbIA POCT TEXHUYECKUX
XapaKTEPUCTUK, MUHWUATIOPU3ALMSA U CHUXKEHUE CTOMMOCTY KOMMOHEHTOB NPUBEAET K Heobxoau-
MOCTU YBENUYEHUSA BLIYUCIUTENbHBIX MOLHOCTEN N MHTENJIEKTYANbHbIX BO3MOXHOCTEN TEXHUKH,
a Takxe K ObICTPOil CMeHe CTAaHAAPTOB U TEXHONOTUYECKUX NNATHOPM MHPOPMALMOHHbIX CUCTEM
U CeTell, COOTBETCTBYIOLMX UM TOBAPOB U yciyr. [osiBeHNe BCENPOHUKAIOIWLNX, UHTEPAKTUBHBIX,
NepCcoHasM3MPOBaHHbIX, CBEPXBbICOKOCKOPOCTHbIX CETeA, YCTPONCTB U CUCTEM FM0BaNbHOIO Mac-
wraba AaeT UMNybC Pa3BUTUID MYyNETUMEANIHOTO KOHTEHTA U LWIMPOKOTO CMEKTpa CONyTCTBYIO-
wux yenyr. 0xupaercs, 4To co BpeMeHeM Bo3MOXHocTU cpeacts VKT ans uHgmemayansHoro no-
TpebneHus OyayT TONbKO BO3pacTatb. OAHOBPEMEHHO YCMAMBAETCA 3HaYeHME MaClTabHbIX
(BNNOTb A0 HaLMOHANbHbLIX) MHHOPMALMOHHBIX CUCTEM, MO3BONSAIOIWLNX YNPABAATb HKU3HEHHbIM
unknom Tosapos u yeayr (texHonorun CALS — continuous acquisition and lifecycle support). B
CBSA3 C HEMPEPbIBHbIM POCTOM KOHKYypeHLMK Ha pbiHkax UKT, Tpebytolwnm CHUKEHUS CTOMMOCTH
OTAENbHbIX YCTPOWCTB, MPOrHO3MUPYeTCs NOSBNEHWE HOBbLIX MOAesei CObITa, MPU KOTOPbLIX J06aB-
JIEHHAs CTOMMOCTb OyAeT onpeaensaTbcsl KOMMIEKCOM «yCTPOMCTBO — NporpaMmMHoe obecneye-
HUey.

YckopeHHas 3sontouns UKT, c 0aHOI CTOPOHbI, U UX ObICTPOE «MOpasbHOE YCTapeBaHMey, C
APYroii, CTMMYNIMPYIOT CNPOC Ha HOBYIO NPOAYKUMIO. TaK, pa3BUTUE HOBbIX APXUTEKTYP U NPUHLM-
MOB OpraHM3auum BeIYUCNEHUIA BNieYeT 3a co00ii TpaHCchopMaLMio NTPorpaMMHOro obecneyeHus
M MHPACTPYKTYPHBIX PeleHnii, NMPUBHOCS WHHOBALMOHHbIE U3MEHeHWUs B GU3Hec-cTpaTeruu
npesnpusTUii BCEX CEKTOPOB 3KOHOMUKM.

[lanbHeillwee pa3BnuTMe NPUOPUTETHOTO HanpasieHUs «AHPOPMALMOHHO-KOMMYHUKALMOH-
Hble TEXHOIOrMKU» ONpeAenseTcs psAoM BbI30BOB U OKOH BO3MOXKHOCTEN (puc. 2).

MoBcemecTHoe npoHUKHoBeHWe cpepcTB NKT okasbiBaeT B LleNOM NO3UTUBHOE BAMSHME HA
pa3BUTME IKOHOMUYECKOI AeATENbHOCTU U 06LeCTBEHHBIX NpoLieccoB. OfHAKO B JONTOCPOYHON
NepCneKTUBE Cepbe3HbIM BbI30BOM B PACCMATPUBAEMON chepe MOXKET OKas3aTbCs pocT Kubepnpe-
CTYMHOCTU U MaclwTaba ee ahheKkToB (TexHUYeckux cboes v ap.). 0TBeTaMM Ha 3TOT BbI3OB CTa-
HYT pacliMpeHne KOHTPONs Hap MHdopMauueilt B ceT VIHTEpHET U, Kak CNeAcTBUe, yCUNEHNMe
ancbanaHca mexay TpeboBaHMAMM 6E30MaCHOCTM M NIMYHOI cBOGOAOI Yenoseka. Oxuaaercs,
YTO TEH[EHLMA K HE3AKOHHON [eATeNbHOCTU B MOOANbHBIX CETAX COXPAHUTCSA Ha MPOTAXKEHUM
BCEro NPOrHo3HOro nepruoaa. B 1o e Bpems GyayT oTMUpaTh HEIPPeKTUBHbIE POPMbI NPOBEPOK,
NoABATCA HOBblE CNOCOObI COLMANBHO-NONUTUYECKOTO MAHWUTYIMPOBAHMUS.
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BbI30BBI 1 OKHA BO3MOXKHOCTEIT

Bbicoka BepOATHOCTb Hay4YHbIX MPOPEIBOB B 06M1aCTH CUCTEM hopManuM3aLum 1 U3BNeYeHUs
3HaHWiA, MalWwKHHOro obyyeHus (machine learning), 6a3upylowmuxcs Ha HOBbIX METOAAX U anro-
putmax. iccnenoBaHus u paspaboTku B chepe aHaIMTUYECKUX CUCTEM HOBOFO NoKoNeHus (next-
generation analytics), cuctem npefcKkasatenbHOr0 CynepKoMMbIOTEPHOTO MOAENMPOBAHMUSA CO3-
A3OYT KapAMHaNbHO HOBble BO3MOXHOCTU ANA aHanu3a KOMMNEKCHbIX NPOLeccoB, NPUHATUSA
pelweHuit U naeHTUbUKALMM CUTYALNIA HA OCHOBE CBEPXOOMbLIKMX MAaCCUBOB U NMOTOKOB aHHbIX,
4TO MONIOXKMTESIbHO CKAXKETCA Ha POCTE NPOAYKTUBHOCTU MHGOPMALMOHHBIX cucTeM. B 3T0i CBSAI-
31 cneayeT 06paTUTh BHUMAHWE Ha COBEPLIEHCTBOBAHME TEXHONOTUI NMPOU3BOACTBA U Noaaep-
XaHue hyHKLMOHUPOBAHNA CyNepKOMMNbIOTEPOB.

[ins pelweHns npobnem, CBA3aHHbIX CO CTPEMUTENbHBIM YBENUYEHUEM 0ObEMA HECTPYKTYPHU-
poBaHHOI MHbOpMaALMKU U MOTPebHOCTAMKU 06PAabOTKM KONOCCANbHLIX €6 MAaCCUBOB, MOJyYaT
pa3BUTME METOAbl CEMAHTUYECKOTO aHaNM3a TEKCTOB U TEXHONOT UM PaboThl CO CBEPXOONbWNUMM
o6bemamu paHHbix (big data). Mpobnaema «6onblWUX JAHHBIX» YCUNBAETCA B CBA3W C HEOOXO-
AMMOCTbIO ypaBieHus pasHohopMaTHON HECTPYKTYPUPOBaHHON nHbopmMaumeit. CnegoBatensb-
HO, OyaeT rapaHTUPOBAH CNPOC HA CMELUaNM3MPOBAHHbIE MHCTPYMEHTbI /1l YCTAHOBIEHNS B3a-
MMOCBA3e MeXay AaHHbIMU U MOAYYEHUS HA UX OCHOBE 3HAYMMbIX BbIBOJIOB.

Cpean nepcnekTMBHBIX HanpaBieHuin ganbHeiwero BHegpeHus VKT Ha «ropu30HTaNbHbIX»
PbIHKAX MOXHO BbIAENNUTb NOABNEHNE eANHOI YNpaBasAtoLLei cpeabl. B yacTHOCTH, co3faHne uH-
(hOpMaLMOHHOrO MPOCTPAHCTBA TPAHCMOPTHON MHBPACTPYKTYphl (cpedbl o6MeHa yHUbULMPO-
BaHHOW MH(opMaLMeil Mexay TPAHCMOPTHBIMK CpeacTBamMu) GyaeT cnoco6CTBOBATL pelleHUto
npo6nem opraHn3aLmn ABUKEHNN B rOPOAAX, BbI3BAHHbIX MOCTOSHHbLIM NOBbIEHUEM NJIOTHOCTH
TpaHCMOPTHEIX NOTOKOB. PopMupoBaHMe earHON cpefbl 0bMeHa YHUDULMPOBAHHON MHbOpPMa-
LMeil NpUBEAET K MOBbILWEHMIO 3D HEKTUBHOCTM BbICTPAUBAEMbIX IOTUCTUYECKMX LIeNOYeK.

BugousmeHsiowwascs TexHonoruyeckas 6asa ceTeBbix MHDPACTPYKTYP Npeaonpeaenser no-
fiBNeHNe CcnocoboB M WHCTPYMEHTOB BbICOKOCKOPOCTHOIW nepefayn uHdopmauuu (CBbie
1 T6uT/C), KOTOpblE 0becneyaT yBeNUYEHE NOTEHLMANBHBIX Pa3MepoB 1 3P dEKTUBHOCTY CO3Aa-
BAEMbIX BbIYMCIUTENbHBIX KACTEPOB, PAa3BUTUE MArnCTPasIbHbIX KAHANOB CBA3W NOBCEMECTHOMO
WIMPOKOMONIOCHOTO fOCTYNa.

HoBble NpUHLMNbLI OpraHn3aLmnn BbIYUCTEHUIA CBA3AHbI C NOABAEHUEM CNefyIoLMX NOKose-
HUN KNacCUYECKUX apXMTEKTYP Ha YMnax Aas MacCoBbIX U3LENUI; rTMOPULHBIX YCTPOIICTB, 0Obe-
AVHAIOWMX KNAacCUYeCKMe W UHHOBALMOHHbIE pelleHus; MOMCKOM HOBbIX PbIHOYHbLIX HUL, Toe
MOXHO 0XMAATb NOABAEHMA Pa3pyLllaloux TeXHoNoruit. MpopbiBbl BO3MOXKHBI B 06/1aCTH pelle-
HUA 3afay Kpuntorpaduu, MOAENUPOBAHMUA, UHTENNEKTYaNbHbIX TENEKOMMYHUKALUOHHBIX CU-
CTEM HOBOTO MOKOJNEHUS.

Pa3BuTMe KOHUEMLWUU pacnpefeneHHblX CeTeil C He3aBUCUMBIMK Y37aMU U afanTUBHOI
MaplpyTU3auuen Mexay HUMU U BKOYEHUe B MH(MPACTPYKTYPY HOBLIX KNAcCOB 0OBLEKTOB —
«MHTepHeT Bewweii» — OyaeT 0CyLIeCTBAATLCA B paMKax npoueccos 3sontounmn NHtepHera. bnaro-
[aps NepcneKkTUBHbIM TEXHONOTUSM MAWMHHOW 06PabOTKM KOHTEHTA MOXET ObiTb MOBLILEHA
3 hEKTUBHOCTb MPUMEHEHMUSA TaKMUX CeTel, CO3aHa eAnHas ceteBas MHGPACTPYKTypa, 06bean-
HAIOWAS BCE UCMONb3yeMble YCTPOMCTBA, M OJHOBPEMEHHO COKPALLEHbI KU3HEHHbIE LMKIbI CTaH-
AapToB 1 TexHonoruyeckux nnarcopm UKT-cuctem u ceteir. BoisBneHne mexaHU3MOB LeneHa-
npaBfeHHOro B3aWMOLENCTBUA Ntodell B cOOOLLecTBax NOCPeACTBOM BUPTYaNbHOro 06LEeHus;
pa3paboTka HOBbIX MOKONEHUI MHTEP(ENCOB «4eN0BEK—MALUNHAY», TEXHOJIOTMIA pacno3HaBaHus
peyu, rmbpuaHbIX Mofeneil KOTHUTUBHbLIX MEXAHU3MOB U PEYEMbICIIUTENIbHOW AEATENbHOCTU Ye-
NI0BEKA; CO3[aHue MOOMIbHBIX MPUNOKEHWI, NPeAnaralnx pasnnyHbie UHTepdencbl Mexay
«NHTepHeTOM Nntopeii» 1 «IHTEpHETOM BellLeit», — BCe 3TO NO3BOINT 3HAYUTENILHO MHTEHCUDULM-
poBaTb B3auMOLEeNCTBME NOb30BaTeNeN ¢ LM poBoOii cpeaoi.

Kak yxe oTmeyanoch, oT ypoBHsa pa3suTtusa cdepsl WKT BoO MHOrOM 3aBUCUT BO3MOXKHOCTb
nepexofa K 3KOHOMWKe, OCHOBAHHOI Ha 3HaHUAX, KOTOPbIA HaYancs ¢ NPOHUKHOBEHUA paccMa-
TPMBAEMbIX TEXHONOTUI B MaTepuUanbHOe NPOU3BOACTBO U CErofHsA HabupaeT 060poThl Mo Mepe
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HacklweHMa ummn cdepsl yenyr (prHaHCk, CTpaxoBaHWe, TOProBAs, TPAHCMOPTHAA MHGPACTPYKTY-
pa 1 1.n.). OaHakKo ero 3ddekTbl B NOAHOI Mepe NPOSBATCA TONbKO B Gyayliem. ITOT npolecc
3a[aeT BEKTOP AaNbHeRlnX N3MeHeHUN B CTPYKTYPE IKOHOMUYECKOW LeATeNbHOCTU 1 CO3LaBa-
emMoil fobaBNeHHO CTOMMOCTY, HAaNPAB/IEHHbIA HA UHTENNEKTYannu3aLuio NpoM3BOACTBA U MO-
TpebneHus.
Co3paHne 6MONOA0GHBIX M aHTPONOMOPGHLIX POOOTOTEXHUYECKUX YCTPOICTB NOBJEYET 3a
co60M CylWecTBEHHbIE CABUTY B CTPYKTYPe U hOpMax 3aHATOCTU HACceNeHus, npumMeHeHe po6o-
TOB B CUCTEMAX, OPUEHTUPOBAHHBIX HA B3aUMOLENCTBUE KYEIOBEK—YEIOBEKY.
ba3oBbIM HanpaBneHneM pa3BuUTUA POOOTOTEXHWUKN U CUCTEM aHANNU3a JaHHbIX CTaHYT MOJe-
NIMPOBAHME YENOBEYECKOrO MHTENNEKTA U pa3paboTKa KOTHUTUBHBIX MOJeNell CO3HAHUA 1 noBe-
LeHUs (MX aKTYaNbHOCTb COXPAHUTCA B TEYEHME BCETO NPOrHO3HOMO NEPUOAA), YTO, B CBOI OYe-
pefb, GyaeT cnocobCTBOBaThb CO3[aHMI0 CUCTEM, MOCTEMEHHO 3aMEeHsIWMX YenoBeKa npu
NPUHATUN pelleHui.
JKcnepTamu oTMeYeHbl crepyolne yepo3ssl d1a Poccuu B cdhepe UKT:
® o6ocTpeHue uuhpoBOro HepaBeHCTBa, CBA3AHHOTO C GOPMUPOBAHMEM €AUHOTO r06ab-
HOro MHhOPMaLMOHHOTO NPoCTpaHCcTBa 6e3 yyactus Poccuu;

® HeroTOBHOCTb K LIMPOKOMAacWTaGHOMY NpPefoCTaBAEHUID TPaXAaHaM MEeLULMHCKUX U
WHBIX COLMANbHBIX ycnyr ¢ ucnons3osaHuem UKT;

® BO3MOXHOCTb MCMoNb30BaHUA noTeHumana UKT B Lensx nogpeiBa HauMoHanbHOW 6e30-
NacHOCTH, HApYLWEHUs rOCYAAPCTBEHHOTO U 0OLWEeCTBEHHOTO NOPALKA;

® HU3KMIl ypOBEHb KOMNETEHLMI U HEJOCTATOK PecypcoB Ans obecneyeHus 3heKTMBHOMO
(3alLMWeHHOro) JOKYMEHTO000pPOTa;

® HeroToBHOCTb K MAacCOBOMY NMPUMEHEHMIO TEXHONOTUI BUPTYaANbHOI peanbHOCTy;

pacTywan He3alWMLLEeHHOCTb IMYHON XKU3HU U IMYHOTO KM3HEHHOTO NPOCTPAHCTBA.



IIEPCIIERTUBHDBIE
PBIHRHU, ITPOAYKTbI
N YyCJHIYyInu

« I‘OpM3OHTaanbIl7I» XapakTep paccMmatpuBaeMoil cdepbl cnocobcTByeT
BHEPEHUIO KaK MHAPACTPYKTYPHbIX, TaK U cneuuduyeckux oTpacnesbix pelweHuit NpakTUYecku
BO BCEX CEKTOpax 3KOHOMUKM. B [ONrocpoyHoM nepuofe OHU JOMKHbI NpUAATh HaMbONbLLYIO
AVHAMUKY pocTa B npoduabHOM npoussoacTee — uHayctpun UKT (TeneKoMMyHUKALMOHHOE U
NT-o060pynoBaHue, nporpammHoe obecneyeHune, NT-yciyru), a TakKe B NPOMBbILNEHHOCTH, 3HEP-
reTuKe, 30paBOOXPaHeHN M, HA TPAHCMOPTE U T.A.
lepcnekmusHble poiHKU N1 npuopumemHo20 HanpasaeHua «NHPopmMayuoHHO-KoMMy-
HUKAUUOHHbIE MeXHON02UU»:

® TejleKOMMyHUKalMoHHoe U UT-obopynoBaHme;
nporpammHoe obecneyenue u UT-ycayru;
MaLWHOCTPOEHME;

XUMMUYECKas MPOMbILAEHHOCTb;
JHepreTuka;

KOCMUYEeCKas fesTeNbHOCTb;

[00bl4a NONE3HbIX MCKONAEMbIX;
TpaHcnopT;

HayKa;

ynpasneHue;

o6pa3oBaHue;

3[paBOOXpaHeHue;

® uHAMBUAyanbHoe notpebneHune npopykumu UKT.

C pocTom o6beMa CUCTEMHOTO U NPUKNAAHOTO NPOrpaMMHOro obecnedyeHns BO3pacTaeT ak-
TyanbHOCTb NPO6IEMbl AOCTUKEHWUS KayecTBa nporpamm. BaxkHolt TeHaeHuUMel B nopxopax K
pa3paboTke NporpaMmHoOro obecneyeHus aBaseTCA pa3BUTUE METOA0B BepUdMKaLMU U TECTUPO-
BaHUs OOJbIWMX NPOrPAMMHbIX CUCTEM.

MHorue ccepbl 3KOHOMUYECKOW AEATENBHOCTU TAFOTEIT K BHEAPEHMUIO CEHCOPHLIX CeTell,
KOHLIeNLMA KOTOPbIX OCHOBAHA Ha KapAWHaNbHOM U3MEHEHUW poau YyenoBeka. Baumopeiictene
ux 3nemeHToB (B GOJblei YacTh 6ecnpOBOAHbLIX) CTAHOBUTCS MPOAKTUBHLIM, MPELBOCXMILALO-
WMM ynpasnstolmMe BO34eACTBUA YenoBeKa—oneparTopa. B fonrocpoyHoin nepcnekTuse npume-
HEHWE CEeHCOPHbIX CeTeil B Pa3NMYHbIX CEKTOPAX 3KOHOMUKM MOXKET iaTb 3HAYUTENbHO 6O/bLINIA
3t deKT, Hexenun pacnpoctpaHeHve ViHTepHeTa.

AHanorMyHo «KpeMHUEBOI PeBONIOLUNY B 3IEMEHTHOI 6a3e KOMNbIOTEPOB cepeanHbl XX Be-
Ka 0XUAAKTCA pajnKanbHble MHHOBAL MM B 061aCTW 3NEKTPOHUKM (B YaCTHOCTU ONMTO3NEKTPOHM-
Kn), 06yCnoBNEHHbIE NOSABIEHUEM MOJIMMEPOB HOBOFO MOKOJIEHUSA. Pe3ynbTaToM UX BHegpeHus
CTaHEeT U3MEHeHMe YCIOBUI IKCNyaTaL MK 3NIeKTPOHHOTO 060PYA0BaHMS, PaClUIMPEHNE BO3MOMX-
HOCTen MHPOPMALMOHHbLIX TEXHOOT A, CO3aHMe NPeANOCHIIOK Nepexofa Ha HOBbIe MPUHLMMBI
opraHusaLum obydyeHus, 6biTa 1 focyra.

17
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Passutne npoueccos MHGOPMATU3aLMUM NPOMBILWAEHHOCTU TECHBIM 06PA30M CBA3AHO C WH-
TEHCMq)MKaLLMEIZ KOMNbOTEPHOTO MOAENMPOBAHUA, COBEPLIEHCTBOBAHNEM CUCTEM ,u,m3a|7|Ha, UH-
MUHWUPUHIA, NPOEKTUPOBAHUS U NPOU3BO/CTBA C y4eToM TpeboBaHMit 6e30nacHOCTH Ans 300po-
Bbf YENOBEKA M OKPYXKAloleN cpeabl U MHAUBUAYANMN3ALMM NPOU3BOACTBA ANS YAOBAETBOPEHNUS
noTpebHOCTeN KOHKPETHOTO YeN0BeKa.

K aKTyanbHbIM NpobieMamM 0THOCUTCS NPUMEHEHWE CyNepKOMMbIOTEPOB CO CKOPOCTbIO pabo-
Tbl 10 HECKOJNbKMUX TPUINMOHOB ONepaLnii B CeKyHAY, KOTOpble NpesHa3HayeHbl Ois peleHus
3afay, Tpebyiolx 06beMHbBIX BbIYMCNEHUIA. B 4aCTHOCTH, B XMMUYECKOI NPOMBILLNEHHOCTH TaKas
TeXHWUKa HeoOXoaMMa A MOJIEKYISAPHOTO AN3aiHA U PA3BUTUA TEXHOOTUI KOMMbIOTEPHOTO MO-
AeNMPOBAHNA IKCNEPUMEHTOB.

MarucTtpanbHas TeHaeHUMs B 061acTM pa3paboTKM CyNepKOMMNbIOTEPHbBIX CUCTEM IS BbIYMC-
NUTENbHBIX 33Aa4 — CO3[aHKe KnacTepoB (MacCoBo-NapanieNibHbIX CUCTEM) CEPBEPOB, UMEIOLNX
00/1bLIOE KONMYECTBO NPOLIECCOPHBIX AAEP; 3TO NO3BONAET MACWITAbUPOBATh NUKOBYIO NPOU3BO-
AUTENbHOCTb. [ins Hanbonee BOCTPEOOBAHHbIX KNACCOB BbIYUCAUTENbHbIX 334a4 (YNCNEHHbIX Me-
TOJ0B, MOJENNPOBAHUSA, 331a4 MONEKYNAPHON LUHAMUKM 1 T.N.) NPOM3BOAUTENLHOCTL NpoLec-
COPHbIX AAep AOCTUrAETCA HE CTONbKO YBENMYEHWUEM TaKTOBOI YaCTOTbl, CKObKO BbIMONHEHUEM
6osblero Yyucna onepauuii C nnasawLiei 3anNAToi 3a 04UH TaKT npoleccopa. AKTUBHOe npuMe-
HeHMEe B CUCTEMax BbICOKOMPOM3BOAUTENbHbIX Bbluucnenuit (high performance computing -
HPC) nepcneKTUBHbLIX WHCTPYMEHTOB, Hanpumep, rpaduyeckux npoueccopos (graphical
processing unit — GPU), 06nagatoLmx BbICOKMMU TEXHUYECKUMI XapaKTEPUCTUKAMU, AAET NPOU3-
BOAMTENSAM BO3MOXKHOCTb CHMXATb MX CTOMMOCTb B YC/IOBMAX MAacCOBOr0 Cnpoca.

B MalWMHOCTPOEHMM BAKHBIMI ipaiiBEPAMU BbICTYNAKOT TEXHOOMMMU NPOM3BOACTBEHHOTO UH-
XUHWUPUHTa (NpU6OPbI, KOHTPONNEPLI, ATYMKM, MPOMbILLIEHHbIE POOOTHI U Ap.); aBTOMAaTU3UpPO-
BaHHbIE CUCTEMbI YNIPABIEHNUS TEXHONOTMYECKUMI NPOLLECCaMM, ANs KOTOPbIX pelaeTcs npobne-
Ma noBblWeHNs QOHLOOTAAYM OCHOBHOIO TEXHOOTMYECKOr0 000PYAOBaHMA Ha HOBOM ypOBHe
HaeXHOCTU; aBTOMATU3UPOBAHHbIE CUCTEMbBI ONEPATUBHOIO ynpaBieHNsa Npou3BoACTBOM AUC-
KpeTHoro Tuna (NpeumyliecTBeHHO 3aKa3HOro, MEJIKOCEPUIAHOMO U eIMHUYHOTO), BHYTPULLEXOBO-
ro NAaHUPOBAHMS U AUCNETYEPCKOrO KOHTPONsA. B qonrocpoyHom nepuope peiHOK CpeacTs aBTo-
Matusaunn u CUCTem ynpaBneHna B MallMHOCTPOEHUN CTAHET B NoJIHOW Mepe «CETELEHTPUYHBIMY»
n uHTerpupyetcsa B otpacab UKT.

B cpepnHecpouHoii nepcnekTuBe nojyyar pa3BuUTME TEXHONOTUM NPOEKTUPOBAHUA U CTPOU-
TeNbCTBa 3HEProahheKTUBHbLIX 30aHUi, 06ecnedynBalolLMe CHUXKEHME IHEPro3aTpaT Npu UX 3KC-
nnyartauuu; METOAbI NoBbIleHNUs 3HHEKTUBHOCTY YNpPaBAeHUs NPOLECCAMU B IHEPreTUKE NyTeM
NPUMEHEHMA CEHCOPHbIX CETEN U «YMHbIX» AATYMKOB; MHTENNEKTYabHbIE CUCTEMbI MOHUTOPUH-
ra, [MarHoCTUKM ¥ aBTOMATMYECKOro YNpaBieHNUs A IHEPrOCUCTEM.

B cepe TpaHcnopTa MakcuManbHbIM NoTeHumManom cpean UT-yeayr oGnagatoT rpynnsl cep-
BICOB, OPUEHTUPOBAHHbIX HA MOBbILEHWE KAYeCcTBa W pacluMpeHmne GyHKLMOHANbHOCTY aBTOMO-
OUNBHON U I'IelJJEEXO}J,HOI‘/'I HaBuraunu. Pewenne 3apa4un 6ecLIoBHOM HaBUraynm B 3TUX yCnoBUAX
[0actT UMnynbC pa3sBUTUIO HOBbIX FEOVIHq)OpMaLI,I/IOHHbIX cepBucos un I'IpI/IJ'IO)KeHVIl‘/'I ,U,OI'IOJ'IHEHHOVI
peansHoCTU.

B 3npaBooxpaHeHnu 6naropaps passutuio MKT cyllecTBeHHO paclumMpsioTcs BO3MOXKHOCTH
OKa3aHUs MeJMLIMHCKON NOMOLLW HaceNeHnIo, 0 YeM CBUAETENbCTBYIOT JOCTUTHYTHIE 33 NOCAEA-
HUe oecaTUneTus ycnexu B 6opbbe ¢ onacHbIMKU 3a60NeBaHNUAMM.

Takum obpa3om, B nepuog Ao 2030 r. MOXKHO OXWAATb NOSBIEHUS Ha NEPEYNCIEHHbIX Bbille
pbIHKax psAfa MHHOBALMOHHbIX NPOAYKTOB M ycayr Ha 6a3e pa3sutus UKT (Tabn. 1). Oxupaemsie
CPOKM MACcCOBOTO PacnpoCTPaHeHMs WHHOBALIMOHHbIX MPOAYKTOB W YCYT, OKa3biBAIOWMX paau-
KanbHOe BAUAHWE HA ANHAMUKY MUDPOBBIX PbIHKOB, 0TOOPaXKeHbI Ha puc. 3.
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Taobu. 1. IlepcrieKTUBHBIE PHIHKH M IPOAYKTOBBIE IPYNITHI MPUOPUTETHOTO HATIPABICHUS
«MudopMannoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH »

PbiHKM Ipynnbl MHHOBALMOHHBIX NPOAYKTOB U ycAayr Xapakrepuctuka
TenekoMMyHuUKa- KoMnaKTHble MCTOYHUKW IHEPrUU LS JONTOBPEMEHHO- YMeHbleHHble rabapuTbl
LIMOHHOE U ro (Hegenu, MecsaLbl) NUTaHNUA LUDPOBbLIX YCTPOICTB

NT-o60pynoBaHue

MaCCOBOro NnpuMeHeHus

MeTamarepuanel 1 nporpaMmHoe obecneyeHue ans
06paboTKM 1 Nepeaayn KOHTEHTA

®oTOHHbIE yCTpOVICTBa N KOMMNOHEHTHI

060pyaoBaHue Ans HOBbIX NOKOJIEHWIT CeTeil CBA3M,
B TOM Yncie MOBUNbHOIA

YBeNnUeHHbI Nepuos akTUBHOTO
MCNob30BaHUA

MoBbILWeHHbI YPOBEHb HALEKHOCTH

Bbicokas paspelsatowias cnocobHoCTb
ONTUYECKUX TPAKTOB B TEXHONOTUYECKUX
KOMMNeKCax 3NEeKTPOHHO NPOMbILLIEH-
HOCTU

MoBbILWEHHbI YPOBEHbL ObICTPOAENCTBUS
3/IeMEHTHOI1 6a3bl U LU POBLIX
VCTPOIICTB Ha ee 0CHOBe

Bblcokas YYBCTBUTENIbHOCTb [ATYNKOB

Bo3MoxHOCTb pa3paboTku cBEpXManbiX
yCTpoiicTB (HaHO(OTOHMKA)

MporpammHoe
obecneyeHne
n UT-yenyru

Grid-anropuTtmbl M NnporpaMmmHoe obecnedyeHune gns
pacnpefeneHHOro peleHns OTAeNbHbIX KNacCoB
CNOXHbIX BbIYUCTUTENbHBIX 3334

MporpammHoe obecneyeHne hopmanusaunm u ussne-
YeHWs 3HaHUI O CNOKHBIX MHOPMALMOHHBIX 06bEKTAX

AnropuTMmbl M NporpaMmMHoe obecneyeHne ans sepudu-
KaLuu 6onblMX Nporpamm

AnropuTmbl M NporpaMmHoe obecneyeHne MalWMHHOMO
obyyeHus (machine learning), B Tom uncne c onopoi
Ha CynepKOMNblOTEPHbIE MOAENM pacnpeseneHHbIX
BbIYMCIEHNI

AHanuTuyeckoe nporpamMmHoe obecneyeHne HoBoro
nokonexus (next-generation analytics)

NHcTpyMeHTanbHble cpeacTea pa3paboTku, 0TIafKK
W TECTUPOBAHUA NPOTPAMM A5 Pa3NUYHbIX KNACCoB
CUCTEM NapannesbHbX BbIYUCIEHUI

[TpunoxeHns RONONHEHHON peanbHOCTH

YcToitunBocTb paboTel UT-cuctem

Bbicokas adekTMBHOCTb pacnpepene-
HUSA 3a4ay no pecypcam grid-cucreml

MonHoTa BepuukaLnm

Bbicokas aheKTMBHOCTb aNnropuTmMoB
no BpemMeHu paboTkl 1 3aTpayeHHoO Ha
paboTy namaTu

Bblcokuit ypoBeHb afeKkBaTHOCTH
pacno3HaBaHWA K Knactepusauum
BaHHbIX

KopoTkoe Bpems peakuun Ha 3anpoc
1 AeNCTBUA YenoBeKa

IddekTnBHLIE anropuTmbl hopmanmsa-
UMM [LaHHBIX, BKITIOYAA AaHHblE Kaye-
CTBEHHOTO XapakTepa

MoBblWEeHHas NPOM3BOAUTENLHOCTD
1 PeCYpCOEMKOCTb NPOrpamm

BbICOKMIl ypOBeHb afileKBaTHOCTU 1 Kaye-
CTBA NpeACTaBNeHUsA BUPTYaSIbHbIX
06beKTOoB

Yno6CTBO NoyyYeHUs MHPOpMaL UK
B PEXMMe peanbHoro BpeMeHu

Kactomusaums KoHTeHTa
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(npoponkenue)
PbiHKM [pynnbl MHHOBALMOHHBIX NPOAYKTOB W yCAyr XapakTepucTuka
MawuHocTpoeHue AnropuTMbl M NporpamMmmHoe obecneyeHue aas nocTpoe- KopoTkoe Bpems peakuuu Ha M3MeHeHKe
HUSA CNIOXHBIX TPEXMEPHBIX CLIEH MO N300paXKeHUAM CUTYaLUU W afleKBaTHOCTb BOCCTAHOBNE-
1 BULEOPALY B PEXXMME peanbHOro BpeMeHU (KOMblo- HUA CobbITU
TepHoe 3peHue) .
OTka3oycToitunmBoCTL
PoboTbi-noMolLHWKK, CBOGOAHO NepeaBuraioLecs
o MopynbHOCTb
1 B3aUMOAEICTBYIOLME C NIOLbMU
y . MoBbllWeHMe rMOKOCTH M aAanTUBHOCTH
Lindposeie ycTpoiicTea, 06nagatlme cBoiicTBamm
CUCTEM NOTOYHOTO NPOU3BOACTBA
penauKkauum u/unm camoBoCCTaHOBEHMUA
YnewesneHne KaCTOMU3NPOBAHHOTO
Pa3BuTue cpencTs aBTOMaTU3MpPOBAHHOMO hOPMUPOBa- NPOM3BOACTEA
HUS MaTepuanbHbIX 06bEKTOB HA OCHOBE LU POBbIX
Mofeneii 3Tux 006beKTOB (afAUTUBHbIE TEXHONOMMH CyLiecTBEHHBI pOCT BO3MOXHOCTE
uT.n.) 3alLNTbl, BbICOKMIt ypoBeHb 3ththeKTUB-
HOCTW anropuTMa CaMoOBOCCTaHOBIEHNS
B03MOXHOCTb AN KHOBOI MHAYCTPUANU-
3auMm» B TPAAMLMOHHbBIX MPOM3BOACTBAX
PocT HopMbl 3aMelleHnA YeNoBEYECKOro
pecypca Ha npou3BofCcTBe
PacwupeHue cdep 3aHATOCTM Ntofen
C OrpaHUYEHHbIMY BO3MOXHOCTAMM
Xumunyeckas AnropuTMbl U NporpamMmHoe obecneyeHne KoMNbloTEP- Bbicokuil ypoBeHb ajeKBaTHOCTH

NPOMbILWNEHHOCTb

HOrO MOLENMPOBaHMUS MU3NYECKUX, XUMUYECKUX

u 6ruonornyeckux npoueccos, obecneynsaiolme
LOCTOBEPHOE NPOrHO3MPOBAHUE PE3y/bTaTOB MEXANUC-
LMMAMHAPHBIX 3KCNEPUMEHTANIbHbBIX UCCeA0BaAHUI

ANnropuUTMbl U NporpamMmmHoe obecneyeHune KoMnbOTEP-
HOr0 MOLENMPOBAHNSA MAaTepMaNnoB C 3ajaHHbIMU
CBOWCTBaMMU

MO/ 1 KOPOTKOE BPEMS PeaKLmMu Ha
3anpoc

TOYHOCTb, BbICOKAs CKOPOCTb 4 CBOEBpe-
MEHHOCTb MONYYEHUS PE3Y/bTaTOB

JHepreTnka

AnropuTMbl 1 NporpaMmHoe obecneyeHue ans
MHTeNIeKTYaNbHbIX ceTelt smart grid, T.e. nporpam-
MHO-TEXHOJIOTMYECKOTO KOMNJIEKCa, CnocobCTByiole-
ro NpeBpalleHnIo I3HEPreTMYeCcKol CeT U3 «Naccue-
HOrO» YCTPOICTBA TPAHCMOPTUPOBKM 3NEKTPOIHEPT UM
B aKTUBHbINY» 3/1eMEHT yNPaBNEHNUA PEXMUMAMU
paboTsl

ANropuTMbl M NporpamMMHoe obecneyeHne ois OLEeHKH
PUCKOB M NNAHUPOBAHMUA MEPONPUATHII N0 Npeofosne-
HUIO YPEe3BbIYANHbIX CUTYALMI B IHEPreTUYeCKUX

MHpaCcTpyKTypax

MporpammHoe obecneyeHne 3HeprouHHOPMaLMOHHBIX
CUCTeM peanu3aLim Nporpamm «3HeproaPdeKTUBHbIil
AOM» U «3Hepro3ddeKTUBHbIN ropogy»

Bbicokas apcheKTMBHOCTb anropuTmMoB
Nno BpeMeHU paboTbl U 3aTpayeHHOI
Ha paboTy namsaTu

KopoTkoe Bpemsi peakLuu Ha 3anpoc
Hu3kas pecypcoemMKocTb anroputma

CywecTtBeHHOE noBbIWeHNe 3P HeKTHB-
HOCTW IHEProcUCTEMbI B LiNOM
1 OTOENbHbIX ee YacTei

CHuKeHUe NoTepb 3NeKTPO3IHEPTUH

MpenoTBpalieHne aBapuiiHbIX CUTyaLni,
BbI3bIBAEMbIX HECUHXPOHHOCTbIO
3HeprocucTem

YBenunuyeHne MakCMManbHO [OoNyCTUMbIX
NEePETOKOB B IJIEKTPUYECKNX CETAX
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(npoponxenne)

PbiHKM

lpynnbl MHHOBALMOHHBIX NPOAYKTOB W yCayr

XapakTepucTuka

[loGblya nones-
HbIX MCKOMAeMbIxX

AnropuTtmbl n nporpaMmmHoe obecnedeHue aas Gopma-
NU3aLUM W U3BNEYEHNS 3HAHMI U3 CNAaBOCTPYKTYpUpO-
BaHHOW U HECTPYKTYPMPOBaHHON MHAOPMAL MK

AnropuTmbl M nporpaMmHoe obecneyeHue KoMnbioTep-
HOTO MOHWUTOPUHIA U NMPOTHO3MPOBAHUA 0COBO OMACHBIX
KMMATUYECKNX ABNEHWI U FTe0NOrMYEeCKMX MPUPOAHbIX
Katactpod

MporpammHoe obecneyeHne CUCTEM reonoropasBeakm
B CIOMHbIX KIMMATUYECKUX U Te0I0rMYECKUX YCII0BUAX

MporpammHoe obecneyeHue Jopa3BefKn BbIpaboTaH-
HbIX 1 BbIPaGaTbIBAEMbIX MECTOPOXKAEHM

I'IporpaMMHoe obecneyeHue reosoropa3sefkun HeTpa-
AULNOHHbBIX 3HepFOH0CMTEJ'IEl7I

WNHTennekTyanbHble cUCTEMbI ynpaBaeHus Tpybonpo-
BOAHbLIMU TPAHCMOPTHBIMU NOTOKAMU

AnropuTmbl 1 NporpamMHoe obecneyeHne cucTem

1 KOMMJIEKCOB NPeACcKa3aTesbHOro MOAeMpOBaHUs
coObITHII 1 ABNIEHUI (COLMANbHbIX, TEXHOTEHHBbIX,
KNMMATUYECKUX, CENCMUYECKUX, re0hU3UYeCcKUX 1 ap.)

Bbicokas 3 heKTMBHOCTb anropuTMoB
hopmanusauyuu

Bblcokuit ypoBeHb afeKBaTHOCTH
mojaenei

KopoTkoe Bpems peakuuu Ha 3anpoc

ToYHOCTb, BLICOKAs CKOPOCTb U CBOEBpe-
MEHHOCTb MOJIyYeHUs Pe3ynbLTaToB

TpaHcnopt

MporpammHoe obecneyeHne MOLEANPOBAHNSA TPAHC-
MOPTHO-3KOHOMUYECKNUX 6anaHCoB pernoHanbHoOro
1 hefepanbHOro ypoBHen

WHTennekTyanbHble TPAHCNOPTHbIE CUCTEMbI TOPOJCKUX
arnomepaumi

WNHTennekTyanbHble TPAHCMOPTHbIE CUCTEMBI TPAH3UT-
HbIX TPAHCMOPTHbBIX KOPULOPOB U heaepanbHbIX Tpace

NHTennekTyanbHble TPAHCMOPTHBIE CUCTEMbI ABTOMATH-
3MPOBAHHOIO M aBTOMATUYECKOTO yNpaBeHus BO3AyL-
HbIMW TPAHCMOPTHBIMU CPEACTBAMMU, B TOM Yucie
6eCcnunoTHLIMU, @ TAKXKE UX rpynnamm

AnropuTmbl M nporpammHoe obecneyeHme oLeHKM
PUCKOB U NNAHUPOBAHUA MePONPUATUIA MO Npeofone-
HUIO Ype3BblYaiHbIX CUTYALMIT B TPAHCNOPTHbIX
cucTeMax

ABTOHOMHblE HEOBC/YKMBAEMble MUKPOMOLLHbIE PaZnO0-
3/IEKTPOHHbIE YCTPOMCTBA, MPOrPaMMUpPyEMbIE MO
paauokaHany

MporpamMmHoe obecneyeHne opraHU3aLuyu MyNbTUMO-
JaNbHbIX TPAHCMOPTHO-NOTMCTUYECKMUX NPOLLECCOB
pernoHanbHoro, hefepanbHoOro U MeXCTpaHOBOTO
ypOBHeit

KopoTkoe Bpems peakuum Ha 3anpoc
Hu3kas pecypcoemKocTb anroputma
Hu3Kkwit ypoBeHb 3HepronoTpebneHus
YMeHbleHHble rabapuTbl
[MoBbIWEHHbI ypOBEHb HAAEKHOCTU

YHuBepcanbHOCTb
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(npoponkenue)

PbIHKMK

pynnbl MHHOBALMOHHBIX NPOAYKTOB W yCAyr

XapakTepuctuka

Cucrema MOHUTOPUHIa N ynpaBieHUA Ka4eCTBOM
TPAaHCNOPTHbIX yCnyr

CucTeMbl MOHUTOPUHTA, KOHTPONA U HAA30pa 3@
obecneyeHnem 6e30MacHOCTU Ha TpaHCnopTe
1 06bEKTaxX TPAHCMOPTHOM UHDPACTPYKTYPSI

Hayka

WNHTennektyanbHble CUCTEMbI TUMA KyMHast 1abopatopus»

Grid-anropuTmbl U NporpamMmmHoe obecneyeHue ans
pacnpefeneHHOro peleHmns oOTAeNbHbIX KNaccos
CNOXHbBIX BbIYUCAUTENbHbIX 33f,a4

AnropuTtmbl 1 nporpaMmHoe obecnedyexue aas Gpopma-
NM3aUMUU 1 U3BIEYEHNS 3HAHMII U3 CIABOCTPYKTYPUPO-
BAHHOM M HECTPYKTYPMPOBAHHOM MH(OPMALMM

Mogenu, anropuTMbl 1 NporpaMmmHoe obecneyeHue
TPEKMHIa HayYHO-TEXHUYECKUX PE3YNbTATOB Ha
OCHOBAHWM aHan13a 1x NOBTOPHOIO UCNONb30BaHMUSA

U BbIABNEHUS CKPbITbIX B3aMMOCBSA3€ei Ha BCeX 3Tanax
XWU3HEHHOTO LIMKNA HAYYHOW NPOLYKLMU U TEXHONOMUIA

AnropuTMbl M NporpaMmMHoe 06ecneyeHne MalHHOTO
00yyeHus (machine learning), 8 Tom uncne c onopoi
Ha CynepKoMMNbIOTEPHbIE MOLENN PacnpefeNeHHbIX
BbIYNCNEHNI

AJ'II'Opl/ITMbI u nporpammHoe obecrneyeHue cuctem
M KOMNNEKCOB NpeAcCKa3aTeNbHOro MoaenmMpoBaHus

AHanuTuyeckoe nporpaMmmHoe o6ecneyeHmne HoBOro
nokonenus (next-generation analytics), ocHoBaHHoe
Ha 3 eKTUBHbLIX METOfAX M aNrOpUTMax popmanu3a-
UMM 1 N3BIEYEHUA 3HAHWIT 1 06PABOTKM BONBILINX
AaHHbIX

BbicOKMI1 ypoBEHb YCTOMYMBOCTH
paboTbl cucTeMbl

MoBblweHHbIN ypoBeHb 3 HeKTUBHOCTU
pacnpegeneHus 3agay no pecypcam
grid-cuctemsl

Bbicokas adhekTMBHOCTb anroputma
dhopmanuzayuu

[oBbIWEHHbI YPOBEHb al€KBATHOCTU
pacno3HaBaHMA U Knactepusaumun

KopoTkoe Bpems peakuuu Ha 3anpoc

Bbicokuit ypoBeHb afieKkBaTHOCTY
mopenen

YnpaBneHue

Mnatdhopma gns nepexoaa ny6aMYHONR NONAUTUKM

B VIHTEpHET-NPOCTPAHCTBO C UCMNONb30BAHMEM KPayA-
COPCUHTra ANsi COBEPLIEHCTBOBAHUS NPAKTUK rocyaap-
CTBEHHOTO yNpaBfeHUs U peryanpoBaHus

NHCTpyMeHTbI CO3[aHNsA «06naYHON feMOKPaTUNY,
CTUpaloLLeil rpaHmnLbl MeXay rpaXaaHCKoON aKTUBHO-
CTbto U NYGAMYHON NONUTUKOI

NHCTpyMeHTbI obecneyeHns HOBOTO YPOBHS 3aLLUThI
rocyfapcTBEHHO TalHbl

Anroputmbl M nporpamMmmHoe obecneyeHue cucTem

Y KOMMIEKCOB NpefCcKa3aTeNbHoro MoAeNMpoBaHNs
COOLITUIN U ABNEHMIA (COLMANBHBIX, TEXHOTEHHbIX,
KNMMaTUYecKux, CencMmUYecKux, reopusndeckux u ap.)

Bbicokunii ypoBeHb afieKBaTHOCTH
mogenu

KopoTkoe BpeMst OTKAMKaA Ha 3anpoc
TOYHOCTb COOBLIAEMbIX AaHHbIX

MoBbIWweHHbI ypoBeHb 3P MEKTUBHOCTH
anropuTMoB hopmanusanum

Bbicokas MH(OPMALMOHHAsA eMKOCTb
1 HEe3aBUCUMble OT BUAA NOJTYYAEMbIX
LaHHbIX CKOPOCTb U HAEKHOCTb
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(npoponxeHue)
PbIHKK prnnu WHHOBALMOHHBIX NPOAYKTOB U yCnyr XapaKTeleCTVIKa
AnropuTMmbl, yCTPOIiCTBa U NporpamMmHoe obecneyeHune
Ans paboTbl ¢ NPOCTPaHCTBEHHbIMK AaHHbIMK (location-
based services)
MynbTUCTPYKTYPHbBIE U MYyNBTUMOLANbBHbIE XPAHUANILA
MHdbopmaLmm
06pasoBaHue Pecypcbl Ans AMCTaHUMOHHOMO 06pa3oBaHUs B NEKLU- Bbicokas 3 deKTUBHOCTb anropuTMoB
OHHOM W CEMUHAPCKOM peXuMe, a TaKXKe B pexnme BbISIBJIEHWNS CEMAHTUYECKUX CBA3el
camoobpa3oBaHus §
MoBbILWEHHBbI YPOBEHb 3AEKBATHOCTU
MynsTUMeAMitHbIE CPEACTBA NOALEPKKU 04HOTO nepeBofa, BbICOKWII TeMn nepesopa
006y4eHus, aganTMpoBaHHbIE NOJ COBPEMEHHbIE B PEXMME peanbHoro BpeMeHu
thopmarbl 1 TpeboBaHMs (OT pasMeLLeHUs TEKCTOB 0
BLINONIHEH WA CNOXHbIX 3afaHMI MO NOMCKY 1 06paboT- Beicokoe kadecTso 06paboTKM TeKCTOB
Ke AaHHbIX)
Jlerkoctb 06aBNEHNS HOBBIX A3bIKOB
Pecypchl ans 0byyeHns Ntofei ¢ orpaHUYEHHbIMMU .
Mpuemnemblit ypoBEHb YHUBEPCANBHOCTH
BO3MOXHOCTAMY
KopoTkoe Bpems peakuuu Ha 3anpoc,
NHdopmaLnoHHble 6a3bl 06Lepa3BUBalOLLErO P pema p P
M3MEHEHWe CUTYaLUM W afleKBATHOCTb
1 y3konpodeccroHanbHoro npocuna g
BOCCTAHOBJNIEHUS COOBITHIA
CucTeMbl aBTOMATUYECKOrO NepeBoAa YNyULWeHHOro
Bbicokas MH(OpMaLMOHHAsA eMKOCTb
KauecTBa, CNOCOOHbIe NEPEBOAUTL TEKCTHI U peyb
1 He3aBMUCUMbIE OT BUAA NOJYYAEMBIX
Y3KkonpodeccnoHanbHble MOMCKOBbIE U GUBANOTEYHbIE A3HHBIX CKOPOCTb U HAAEKHOCTb
cucTembl
MporpammHoe obecneyeHue Ans NOPTaTUBHLIX
YCTPOWCTB, OCHALLEHHBIX 06YYalOLMMU NPOTrPAMMaMK
W pecypcamu
AnropuTmbl M nporpaMmmMHoe obecnedeHne ans 06paboT-
KU MyNbTUMELUIAHON MH(OPMALUK B CETAX XpaHEHUA
Ha OCHOBE pacnapanennBaHns onepaLuii BoiiBAEHNS
CeMaHTUYeCKNX CBA3eN
AnropuTMmbl M NporpaMmmMHoe obecneyeHne Ans camo-
06yyaloWmXCs CUCTEM MaLlMHHOTO NepeBofa
AHanuTuyeckoe nporpaMMHoe obecneyeHue HoOBOro
NOKONeHUs
MynbTUCTPYKTYPHbBIE U MyNbTUMOLANbHbIE XPAHUANILA
nHdbopmaLmm
3apaBooxpaHe- AnropuTMmbl 1 NporpaMmmMHoe obecneyeHune ans matema- Bbicokas 3heKTMBHOCTb aNnropuTMoB
Hue TUYECKOro MOAENMPOBAHUA NPOLECCOB, NPOUCXOAALLNX BbIAABNIEHNA CEMAHTUYECKUX CBA3e

B XKMBbIX OpraHu3max (Hanpumep, yckopeHue npoLeccos
MOZAENNPOBaHMUs CTPYKTYP U AMHAMUKM MAKPOMOSNEKYN)

Anroputmbl M nporpamMmHoe obecneyeHue Ans nocTpoe-
HWSA CNOXKHBIX TPEXMEPHbIX CLIEH MO U306paKeHUAM

W BUBEOPALY B PEXMUME peasibHOro BpeMeHn (KoMMblo-
TepHoe 3peHue)

KopoTKoe BpeMs peakuun Ha u3MeHeHne
CUTyaLuu U afieKBaTHOCTb BOCCTAHOBNE-
HUA COBLITUN

MoBblweHHas 3PPeKTUBHOCTb aNropuT-
Ma opmanusauum
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(okoH4aHue)

PbIHKM

Tpynnbl UHHOBALMOHHBIX MPOAYKTOB W yCayr

XapakTtepuctuka

Mogenu 1 nporpaMmmHoe obecneyeHune 4ns hopMmpoBa-
HUS [eTaNN3UPOBAHHBIX LLUGPOBBIX OHTONOMMYECKNX
npodunei naymeHTos, 601e3Hei, CNOCOBOB NeyeHus

W Ap., 06ecneynBaoLux MHOrOACNEKTHbIN yuerT
MeSUUMHCKUX U IKCTPAMe[ULLMHCKUX NapamMeTpos

Ha HEJOCTYMHOM B HACTOALNI MOMEHT YPOBHE

MporpammHoe obecneyeHne NOAAEPHKKN NPUHATUS
peleHuit B 061acTu npefcKasarensHoi MeguumHbl

Hocumble 6ecnpoBoaHble AaTymnkm

Hu3kwii ypoBeHb 3HepronoTpebneHus
YMeHbleHHble rabapuTbl
BbicOKMi ypOBEHb HafleXXHOCTH

Mo6GuMABHOCTb, ONEPaTUBHOCTL Nepeaaym
AaHHbIX, aBBTOHOMHOCTb NPUMEHEHUS,
COMpAXEHWE C APYTUMM CETAMM

WNKT-npoayKThl
nycayru
WHLMBUAYANbHO-
ro notpebneHus

KoMnaKTHble UCTOYHMKM 3HEPTUM 1S JOJMOBPEMEHHO-
ro (Hefenu, Mecslbl) NUTaHUs LUGDPOBLIX YCTPOICTB
MaccoBOTO NpUMeHeHHs

”pl/U'IO)KeHMFl LBONONHEHHOM peanbHOCTHU

WNHTenneKTyanbHble CUCTEMbI KYMHbIA LOM»: ONTUMANb-
Hoe ynpasneHue nHhpacTpykTypoit 06bekTos KX,
uMcpoBm3aLms BLITOBLIX YCTPONCTB, 00bEAUHEHME UX
B eAWHYI0 CETb, CMOCOGHYIO KaK K aBTOMAaTUYECKOMY
NOAAEPXAHUI0 ONTUMANbHbLIX NAPaMETPOB, TaK U K
M3MEHEeHWIo NO YAaNeHHON KoMaHfe

PoGoTbi-nomolHMKK, cBo6OLHO NepeBsuraoLuecs
1 B3aUMOENCTBYIOLME C H0AbMM

CpencTea NoBbIWEHMS KAYECTBA KU3HU lofei
C OrpaHMYEHHbIMU BO3MOXKHOCTAMM

NHTennektyanbHble CpeACcTBa 3NEKTPOHHON TOProB/u
¥ rubKI1e CUCTEMbI yNPaBiEHUs NOCTaBKaMM TOBApOB
KOHEYHbIM M0/1b30BaTENSIM

CpepncTBa co3AaHMUs BUPTYaNbHbIX TPOdeccuoHanbHbix
CO06LWECTB 1 HOBbIX (HOPM 3aHATOCTH, Pa3BUTHE
MNHTepHeT-6U3Hecos

MepcoHanu3npoBaHHble YCaYry, NpUBA3aHHbIE
K KOHTEKCTY NoTpe6uTens, B TOM Y1cie nepcoHnduuu-
pOBaHHOE TeNeBU3NOHHOE BelaHKe U HOBOCTHbIE NIEHTSI

WNHTepaKTUBHbIE My3eun U BbICTABKM, NOBbILAKOLME
AOCTYMHOCTb 06BEKTOB KYJLTYPHOTO HacNeans U cHUMa-
foLLMe OrpaHUYeHNs No NOCeLAeMoCTy

MynbTUA3bIYHBIE (MHBAPUAHTHBIE K UCXOJHBIM A3bIKAM)
U MyNbTUMOAANbHBIE (MIHBAPUAHTHbIE K TUMY KOHTEHTA:
TEKCT, rpatuKa, BUAE0) CUCTEMbI N3BNIEYEHUS

u hopmanusauum nHbopmaumm

YcTpoiicTBa 1A 3aMelleHna NPOMbILUEHHbIX U3Lenni
NpoAyKTamMu AoMallHero TBOPYECTBA, B TOM Yucie
3D-npuHTEpSI

YMeHblIEHHbIE FaﬁapMTbl

[nnTenbHbln nepuos akTUBHOIO
MCNoNb30BaHUA

BbicOKMi1 ypoBeHb HaAeXHOCTH

Bblcokuii ypoBeHb afeKBaTHOCTH U Kaye-
CTBa NPeACTaBAEHNA BUPTYabHbIX
00bEeKTOB

KopoTkoe Bpems peakuuu Ha feicTaus
YenoBeka

Yro6cTBO NonyyeHUs MHGopMaLmum
B PeXMME peanbHoro BpeMeHH

OTKa30ycToiYMBOCTD
MopaynbHOCTb

lNoBbllWeHHbIN ypOBEHb alEKBATHOCTH
NOBeAEHNS YCI0BUAM IKCMTyaTaLum
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Puc. 3. IHHOBaIIMOHHBIE IPOXYKTHI U YCIYTH, OKa3bIBAIOIINE PATUKAIBHOE BIIUSTHIE
Ha JMHAMHUKY MUPOBBIX PHIHKOB B IPUOPUTETHOM HAIIPABJIeHUH
«HdopManuoHHO-KOMMYHUKAIITUOHHBIE TEXHOJIOTUH»

2030
I

Hogble NPUHLUMNBI N TEXHONOTNN
CO3AaHNA KOMMNOHEHTHOM 6asbl

MeTakoMNbOTUHT

Anroputmbl 1 NporpaMmHoe obecneyeHune
- Ans BepubUKaLMm 60bWMX MPOrPAMMHBIX CUCTEM

NKT-cepaucel
ANS MOAENNPOBAHUSA
- ¥ NPOrHO3MPOBaHUSA

AnropuTMmbl 1 NnporpaMmHoe obecneyeHue
LS UHXEHepUU 3HaHUM

TexHonoruw u ycayru
cBA3mn 56

«NHTepHeT Beweit»

Lindposeie ycTpoicTaa,
obnagatouiue cBOiCTBaMM
peninKaLmn n CaMoBOCCTaHOBNEHNA

MpopyKTbl U ycnyru B 0bnacty

- TexHONOrMM U MaTepuanbl
ansa 3D-nevatu

- TexHonOrMN MeXXMalWmnHHOro

B3aUMO/eNCTBNA HOBOTO [lononHeHHas
nokonexus (M2M) peanbHoCTb
«YMHbIE» MHDPACTPYKTYPbI 06nayHble peleHns

- B 2HepreTuke

0NOTUN U yCnyru «YMHbIE» NpepnpuUaTUs

cBA3M 4G

obecneyeHns KauecTBa Xu3Hu

AHTponomopctHble poboThl,
CBOOOAHO B3aKUMOAENCTBYOWME
C NIOfbMM

2030

«YMHble» uHgpacmpykmypsl 8 3Hepeemuke (smart grid) — MHTerpupoBaHHble cCamoperyiu-
pytoLMeCs U CAMOBOCCTAHABANBAIOLLUECS INEKTPOIHEPTETUYECKUE CUCTEMDI, UMEIOLLUE CETEBYIO
TOMOJIOTMIO W OXBATbIBAOLWME BCE TEHEPUPYIOLIME UCTOYHMUKM, MArUCTpasbHble U pacnpenenu-
Te/bHble CETW U BCE BUAbI NOTpebUTENe 3NEeKTPUYECKOI IHEPriM, B COBOKYMHOCTU ynpaBse-
Mble e4WUHOI CEeTbI0 aBTOMATU3MPOBAHHBIX YCTPOWCTB B PEXMME PeasbHOro BPEMEHU, — NOy4aT
AanbHellllee pa3BUTUE yXKe B KPAaTKOCPOUYHON nepcnekTuse. Ha cnepyowem stane B Lensx CUH-
XPOHW3aLMN pa3pO3HEHHbIX OTPAC/NEBbIX CUCTEM BO3PACTeT 3HAYEHUE TEXHONOTUI CEHCOPHBbIX
ceTeil 1 06beaMHEHUA CEHCOPOB C 0OBEKTAMU C LieNIbI0 UX MOHUTOPHUHTA.
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0651a4Hble pelueHus ye CErofHA NpefAcTaBneHbl Ha pbiHkax UT-ycayr. locTaToyHo OTMETUTD
pe3Kuit pocT W nonynspu3auuio CEpBUCOB AN XPaHEHUsS KOHTEHTA B «obiakax», KoTopble pas-
pabaTbiBAIOTCA U NOLAEPKMBAKOTCSA BCEMU KPYMHENLWMMU KOMNAHUAMK CETMEHTa, @ TaKXKe yCuun-
BAIOLLYIOCA TEHAEHLMIO MUTPALUM NPUIOKEHUN B CETb MIHTEpHET U Nepexo BeayliuX MUPOBBIX
NPOM3BOANTENEI MPOrPaMMHOro obecneyeHus K OU3HEC-MOAeNSAM, OPUEHTUPOBAHHbLIM HA TOH-
Koro knueHTa». CornacHo nccnegosaHuam McKinsey Global Institute, k 2025 r. exerogHblit pbl-
HOYHbIA MOTEHLMAN pacnpocTpaHeHUs 06NaYHbIX TEXHONOTUI U MPUTIOKEHUIA MPU Pa3ANUYHbIX
CLUeHapuax pa3BUTUS MUPOBOI IKOHOMUKM MOXKET BapbMPOBATLCA B AManazoHe ot 1.7 10 6.2 TpJH
LOJINapoB.

K yemsepmomy nokoneHuto MobubHbIx cemeli (4G) NPUHATO OTHOCUTL NEPCMEKTUBHbIE TEX-
HOJIOTUM, KOTOPbIE MO3BOMAIOT OCYLIECTBAATL Nepefayy UHMOPMALMUU CO CKOPOCTAMMU, MpPEBbI-
watowummu 100 M6uT/C, noaBMKHBbIM U 1 TOUT/C — cTauMoHapHbIM aboHeHTaM. BHeapeHue Takux
ceTeil Ve Hauanock, u B 6auxkaiiuem bynyliem oxugaiotcs 6ypHoe pacnpocTpaHeHue cBA3mn 4G
B mo6anbHOM MacluTabe U 0OYCNOBAEHHOE 3TUM Pa3BUTUE HOBbIX BUAOB KOHTEHTHBIX YCAYT W
6u3Hec-mopenei.

CoBeplueHCTBOBaHUE MexHOM02Ul MeXMAWUHHO20 83aumodeticmsus (machine-to-machine —
M2M) npuBeget K nosBneHuto 6osee rMOKMX BO3MOXKHOCTE KOOPAMHALMUM U pacnpefeneHHOro
yNpaBieHns 06bekTaMn MHHPACTPYKTYPbl U CTAHET BaXKHbIM 3TaNOM Ha MyTU peanus3auum ro-
GanbHOM KoHuenuun «MHTepHeTa Bellein».

TexHonozuu 3D-ne4amu NOABUAKUCH JOCTAaTOYHO AABHO U YCNELWHO NPUMEHAIOTCA B pAje npo-
n3BopCTB. Tak, 6e3 Ux UCMONb30BAHUA YKE NPAKTUYECKU He 0OXOAUTCA LEATENbHOCTb MHOTUX
nepefoBbIX KOMMNAHMI N0 CO34aHUI0 MAKETOB, MOLENEN M NPOTOTUMOB Y3/10B, arperaTos, U3ge-
JINiA, 30aHUA U COOpYKEHMIA. TlepcnekTuBbl coBeplieHcTBOBaHMA 3D-nevyatn Heob6xoaumo pac-
CMaTPUBATb B KOHTEKCTe rMoGaibHbIX TEHAEHUMI Pa3BUTIUSA 06PabaTbIBAIOLLMX YCTPONUCTB C YUCNO-
BbIM MporpammHbiM ynpasneHnem (CNC) u paclumpeHns ux Cnonb30BaHNUA B CErMEHTE KOHEYHOTO
notpebneHus (co3gaHue foMmalwHux u obuiectBeHHbix Fab Lab). byayuiee 3Tux TexHonorui He-
pa3pbiBHO CBA3aHO C pa3paboTKoii HOBbLIX MPUHLMMNOB NPOU3BOACTBA, CO3JAHMEM UHHOBALMOH-
HbIX MaTepuanos, 0613aAAIOLNX NOBbIWEHHBIMU (QYHKLMOHANBLHBIMY XapaKTepucTukamu (npou-
HOCTbIO, TBEPAOCTbIO U T.A.), ¥ CHUXKEHUEM UX CEOECTOUMOCTH.

Monyynnu pasBuTHE a20pUMMBbl U NPO2PAMMHOe obecneyeHue 015 UHXeHepuu 3HaHul, Ha-
XOAALMECS HA CTbIKE TEOPUM 00yYaIOLLNXCA CUCTEM, KOTHUTUBHOW NCUXONOTUM U UCCNef0BaHUI
B 06/1aCTN UCKYCCTBEHHOTO MHTENNeKTa. NHxeHepua 3HaHWUi pacnpocTpaHseT NOHATUS, OTHO-
cuBlWIMECH B pa3paboTKax MO WUCKYCCTBEHHOMY WHTEMNEKTY NUWb K KomnbloTepam (machine
learning), Ha nobyto obyvatolytocs cuctemy (nog obyyeHnem nofpasymeBaeTcs npuobpeTeHume
1 npeobpa3oBaHue 3HaHWI C Lieblo UX NpuMeHeHus). HoBble Mofenn paboTsbl C NamMATbio 60b-
woro o6bema (B TOM YMC/e C CEMAHTUYECKMMM 6a3amMu JaHHbIX) CTaHOBATCS Bce 6onee BocTpebo-
BaHHbIMW. Pa3BUTHE TEXHONOr Mt BbICOKOMPON3BOAUTENLHOTO CEMAHTUYECKOTO aHanu3a CBA3aHo
C CO3JaHUEM MEPCMEKTUBHbIX aPXUTEKTYP annapaTtHO-NPOrpaMMHbIX MAATGOpPM, YUUTbIBAKLLMUX
cneunduKky cemaHTUYecKux 6a3 faHHbIX U npoueaypsbl Ux GopMUpoBaHMA. AnnapatHas nop-
LepKKa 00LLelt NaMATU U BLIYUCIUTENbHOM MOLENN C MACCOBBIM MAPANENU3MOM NOMOXKET NOJYy-
YUTb KapAMHANbHO HOBbIN pe3ynbTaT yKe B bauxanwem byayuiem. B kayecTBe noTeHUManbHbIX
obnacTeit NpUMeHEHUA TaKUX CUCTEM paccMaTpuUBaloTCa BU3Hec-aHaNUTUKa, 6uonHdopmaTrka,
MefUUMHa, TENeKOMMYHUKAL MKW, NOTUCTUKA, aHANU3 COLMANbHBIX CeTeil, MOUCKOBbLIE CUCTEMbI. B
LOJIFOCPOYHOM NEPUOJE Pa3BUTUE PLIHKOB aHANUTUUYECKOTO NPOrpaMMHOro obecneyeHus U cu-
cTem hopmManu3aLnm 3HaHuin GyneT cnoco6CcTBOBaTL NOBbLIWEHNIO 3DDHEKTUBHOCTY MPOBOLUMbIX
B Poccuu nccnepoBanuit B 061acTv NpeaoTBpaLleHns U CHUKEHUSA 3arpA3HEHUA OKpyKaloLei
cpefbl, nepepaboTKu U yTUAU3ALUM TEXHOTEHHBIX 00Pa30BaHUI U OTXOLOB; IKONOrMYecku Ges-
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0nacHoii pa3paboTKu MECTOPOXKAEHUIN U A06bIYM NPUPOLHbIX PECYPCOB; TEXHONOTMUIA CHUKEHMUA
pYCKa NPUPOAHBIX U TEXHOTEHHbIX KaTacTpod.

0pHa U3 KnoueBbix 0bnacTeit nccnegoBaHmii u paspabotok B chepe VKT - peanusauus as-
20pUMMOB U NPO2PaMMHO20 obecheyeHus 0/1A BepuduKayuu 60bWUX NPO2PAMMHbBIX cUCmeM Ans
061a4HbIX W grid-npunoxeHuii. B cpeaHecpoyHbIii nepuos Nporpecc TeXHONOrMii pa3paboTku
nporpaMmmHoro obecneyeHns noiaeT no nyTM COBEPLIEHCTBOBAHUS MeTO0B BepudMKaLum npo-
MbILIEHHbBIX MPOrpaMMHO-annapaTHbIX CUCTEM. Yike pa3paboTaHbl M anpobMpoBaHbl TEOpPeTUYe-
CKWe OCHOBbI aNTOPUTMOB, 0becneymnBawlLnx 3PeKTUBHYI0 BepudUKaLmio. B 0603pumom byay-
WEeM 3T MeToAbl CTAHYT YacTblO TEXHONOrMYECKOr0 LMKNA KOMNAHWI, CO3AaloLMUX NPorpammel
LNA KPUTUYECKUX NpUMeHeHni. B page cnyyaes TexHONOrnM BepuduKaLmm akTyanbHbl He TOJb-
KO 1A KPYMHbIX MPOTrPaMMHBIX CUCTEM, HO U 11 COKPALLEHMS CPOKOB Pa3paboTKM pasnnyHbIX
NPUOXKEHU CPeHEro YPOBHS CIOXKHOCTH, K HALKHOCTU KOTOPbIX NMPeAbsBAATCA 0C060 Bbl-
COKMe TpeboBaHUs (BCTPaMBaEMbIX KOMMbIOTEPHbIX TEXHONOTHIA A1l GOPTOBLIX CUCTEM ynpaBie-
HUS KOCMUYECKMX annapaToB ¥ BOEHHOW TEXHUKM, MEAULIMHCKOI annapaTypbl, MOBUbHbIX TeNe-
toHoB 1 ap.).

Mepexop K namomy nokoseHut0 MobubHbix cemeli (5G) NnpuBeLET, N0 OLEHKAM IKCMEPTOB, K
100-1000-KpaTHOMY yBENMYEHMIO CKOPOCTM Nepefayu faHHbIX U NPONYCKHON Cnoco6HOCTH No
CPaBHEHUIO C BHepsAeMbIMU B HacTosAlee BpeMa TexHonoruamu 4G. Oxxupaercsa 3ameTHoe ynyy-
WeHWe N JpYrux TEXHUYECKUX XapaKTEPUCTUK, TaKUX KaK 30Ha NOKPbLITUA, KOAUYECTBO OJHOBpe-
MEHHBIX NOAKIOYEHWII, CTOMMOCTb pa3BePTbIBAHWA W 3HEPrOEMKOCTb MH(PACTPYKTYPhLI, pacxon
3HEPrUM Ha yCTpOonNCTBE abOHEHTA, HALEKHOCTb U TMOKOCTb CBA3M. HecMoTps Ha To, YTO KOMMep-
LManM3aLLmMa TEXHONOT Wi NATOTO MOKONEHWUS NPorHo3upyetcs B nepuog 2020-2025 rr. (310 nog-
TBEPXKAAeTCH AMHAMUKOW Pa3BUTUA MOBUIBHBIX ceTeil nocneaHux 20 NeT), B HacToslee Bpems
aKTUBHO NPOBOAMTCA pa3paboTka COOTBETCTBYIOWMX CTaHAAPTOB U CHOPMUPOBAHLI [ONTOCPOY-
Hble Mporpammbl pa3BuTUA UCCNEeLOBaHMIA Ha MEXAYHAapOLHOM, HaLMOHANbHOM U KOpNopaTuB-
HOM YPOBHSX.

BaxHeitwunmu xapaktepuctukamu MKT-cepsucos 011 MoOenuposaHus u npo2HO3UpoBaHUA
ABNAIOTCA YPOBEHb aA€KBATHOCTU MOAENN 1 BpeMA ee peakuuu Ha 3anpoc. Matematuyeckue un
KOMMblOTEPHblE MOAeNu, 6a3upylolWmUecs Ha pe3yibTaTax HaTypPHbIX U/UAKU BbIYUCIUTENbHBIX
3KCNEepUMEHTOB C MPUMEHEHUEM KOHLENLUM NpeAcKa3aTeNbHOro MoaeNupoBaHus, «obyJaioT-
CA» MO MHOXECTBY NPOTOTUMNOB BXOLHbIX U BbIXOAHbIX JAHHbIX U PaKTUYECKU UMUTUPYIOT KaK
WCTOYHMKM MONYYEHUA JAHHbIX, TaK U CAMU MOJLENU, CO3LaHHble Ha OCHOBE U3y4YeHUs PU3NKK
COOTBETCTBYWOWMX npoueccoB. Wcnonb3ys nopobHble noaxofbl («MeTaMOAENUpPOBaHUEY),
MOXHO MHOTOKPATHO YCKOPUTb pacyeTbl, CHMXKAA NpM 3TOM KOJMYECTBO JOPOTOCTOALMX Ha-
TYPHBIX IM60 BbIYUCANUTENbHBIX IKCNEPUMEHTOB U [OCTUTas paguKasbHOTO COKpalleHus cpo-
KOB ¥ CTOMMOCTM NMPOEKTUPOBAHMSA, MOBLIWEHNSA Ka4eCTBa MHXEHEPHbIX U3[eNNNA, yNpOoLWeHus
MCMONb30BAHUSA TaKUX CEPBUCOB U, KaK CNEACTBUE, CHUXEHUSA TPeOOBaHMII K KBaNUUKALUM
nonb3oBaresneii. [pumeHeHue npefcKkasaTeNbHOr0 MOAENMPOBAHNA AN PACHETOB ONTUYECKUX
CBOWCTB METaMaTepuanoB CO CNOXHOW reoMeTpuei, NCNoNb3yeMbiX B TPYLHOBOCNPOU3BOLM-
MbIX YC/IOBUSAX, NO3BONAET NPOBOAUTb ONTUMU3ALMIO METaMaTepManoB 1 MUHUMU3UPOBATD 3a-
TpaTbl Ha UX MPOM3BOACTBO, YTO BbI30BET TPAHCHOPMALMIO PbIHKA MAaTEPUANIOB C HOBLIMU CBOI-
CTBaMMU.

PocT pbiHKa npodykmos u ycaye 8 obaacmu obecneyeHus Kayecmsa Xu3Hu GYAeT CBA3aH C
NOABNEHWUEM CMeLManM3MpoBaHHbIX MOPTanoB (Kak Ans pasfnyHbiX NpoteccMoHanbHbIX rpynm,
TaK M LI HaceNleHUs), @ TaKKe C Pa3BUTUEM CUCTEM HEMPEPLIBHOTO MOHUTOPUHTA BAXHeWH WX
(huM3nonornyecKnx napamMeTpoB OpraHM3mMa YeNoBeKa Ha OCHOBE MOOMNbHBIX pelleHuit. B 6uo-
MH(OPMALMOHHBIX TEXHONOMMAX Hanbosiee BOCTpeOGOBAHHBIMU OKAXYTCA Pe3yibTaThl MHHOBALM-
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OHHbIX Pa3paboToK Ha CTbIKE MUKPO-, HAHO- U GUOTEXHONOTUI, B TOM YMC/IE aNrOPUTMbl U NPO-
rpaMmHoe obecneyeHue [N BbisBNeHUA 0a30BbIX MeXaHM3MOB PaboThl rONOBHOTO MO3ra U
NamAT, MHTETPUPOBAHHbIE CUCTEMBI NPeLyNpPEeXAeHNS PUCKOB ANA 3L0POBbA.

Yenyeu Ha ocHose pecypcos 015 pacnpedesieHHbIX U NapaiebHbIx Bbl4UcieHull (MemaKom-
NbloMUH2) AAKT BO3MOXHOCTb C MOMOLLbIO CyNEepPKOMMNbIOTEPOB 3HAYUTENLHO NOBLICUTb I deK-
TUBHOCTb Hay4HbIX UCCNELOBAHWIA U YBEIUYUTb KOHKYPEHTOCNOCOOHOCTb NPOAYKLMM MHOTUX
CEKTOPOB 3KOHOMMKM. OCHOBHbIe HaNpaBNEHNS Pa3BUTUA METAKOMMbIOTUHIA — grid-anropuTMbl
W nporpaMmmHoe obecneyeHue Ans pPacnpefieNeHHOro pPeleHns CNOXKHbIX BbIYUCTUTENbHbIX 3a-
[ay; anropuTMbl M NporpamMmMHoe obecreyeHune ans pa3paboTky, BepubuKauum 1 TeCTUPOBAHNS
6onbwux nporpamm. C pocToM BOCTPEGOBAHHOCTM YCAYT METAKOMMNbIOTUHIA ByAYT CO3AaHbl CTaH-
[APTHble MEXaHU3Mbl BHELUHErO peryinpoBaHusa pbiHKa CEPBUCOB 3TOM KaTeropuu, NoABATCA Me-
TPUKM KAyecTBa UX NPeAoCTaBNEHMUsA, KOTOpble AAAYT BO3MOXKHOCTb BbICTPOUTL GU3HEC-MOAenH
B3aMMOOTHOIWEHUI Mexay NpoBaiaepamu u notpebutTensammu cepeucos. B ccepe matepuanbHoro
npon3BoacTBa Gnarofaps yciyram Kateropum e-science yaacTcs CHU3UTb MOPOT BXOXKAEHMS KOM-
NaHUN-CTapTanoB Ha PbIHKWU HAYKOEMKUX MPOAYKTOB (MUKPO3INEKTPOHUKM, hapMaLLeBTUKM, Mpo-
€KTUPOBAHUsA HOBBIX MaTepuanos, GUOMHeHepun). Pa3BuTre paccmaTpuBaemMoil NPOAYKTOBOM
rpynnbl NoTpedyeT NpUHLUMNUANBHO HOBbIX CMOCO6OB pelleHUs npobneM sHepronoTpebdneHus,
BpeMeHU HapaboTKM KOMMNOHEHTOB HA OTKA3 W Napasienn3ma fanbHeilero LBUKEHNUS B CTOPOHY
YBeNMYeHNs peanbHOi MPOM3BOAUTENbHOCTH annapaTHbIX NAaTGOpM METAaKOMNbIOTUHTA.

KoHuenuus passuTuA U KOMMYHUKALMKU GU3NYECKUX 0OLEKTOB, Ha3BaHHas «/HmepHemom
Beuyeli», nosaBunach B KoHue 1990-x rr. Ee 0oCHOBHOM Maeein CTano oCHallleHWe MaKCUManbHOro
yucia 06bEKTOB TEXHONOTUAMM B3aMMOAENCTBUS, MPU KOTOPOM CO3/atoTCA CaMoopraHu3yioume-
Csl CeTU yCcTPonCTB (06BEKTOB), CNOCOOHBIX COBMECTHO peLlaTh NOCTABNEHHbIE 33a4M U pearupo-
BaTb HAa U3MEHEHMUs OKpyKaloleil cpeasl. MogobHas opraHusauus Belyeil (YcTpoicTB, 06HEKTOB)
MOJKET NEPeCTPOUTb MHOTME IKOHOMUYECKME U 06LWECTBEHHbIE NPOLLECCH U 3aMETHO COKPATUTh
yuacTie B HUX YenoBeka. IToMy cnocoOCTBYIOT yBENYeHME YMCNa YCTPOCTB, MMEOWMUX AOCTYN
K VIHTepHeTy; pocT BbICOKOCKOPOCTHbIX GECMPOBOAHbLIX CETEN; Pa3BUTUE TEXHONOTUIA MeXKMa-
WWHHOTO B3aMMOJAENCTBMA U HOBbIX TUMOB CEHCOPOB; PacnpocTpaHeHne 06AaYHbIX PELEHUI U
Hayano nepexofa KJAWEHTCKUX YCTPOMCTB Ha npoTtokon IPv6. [na peanusauuu ctaptoBoro no-
TeHuuana «MHTepHeTa Bellei» Ha YpOBHE OAHO3HAYHOMN UAEHTU(MUKALMM NPEAMETOB B NPOU3-
BOACTBEHHbIX MNpoleccax Heobxoauma TpaHchopMmauus OGU3HeC-NMpouUeccoB NpeanpuaTuil B
60bLINHCTBE CEKTOPOB 3KOHOMUKMU.

TexHONOrUN 0oNONHEeHHOU peaibHOCMU NATYT B OCHOBY CO3AaHMA YCTPOMCTB, KOTOPbIe pas-
peLwwarT YeNoBEKY afanTUPOBATh KaHabl B3aUMOLENCTBUA C OKPYXKalolWen cpefo NoCPpeAcTBOM
NPUHLUMNUANBHO HOBLIX MHTepdeiicoB. Knaccuueckuin npumep peanusauum nogobHoOW KoHuen-
uum — o4ykn Google, faLme BO3MOXHOCTb NOJIb30BATENIO NONYyYaTh U3 ceTU HTepHeT uHdop-
Maumto 06 06bEeKTax OKpYIKaloLLeN Cpefibl B pexuMe peanbHoro BpemeHun. Hanbonee BeposTHbIM
CNefyloWwmM 3TanoM pasBUTUS ITUX TEXHONOTUI CTAHET NOABNEHWE CMeuuanbHbIX KOHTAKTHbIX
JIMH3, CNOCOBHBIX NepefaBatb BCO He06X0AUMYID MHAOPMALMIO U3 Pa3NIUYHLIX UCTOYHUKOB (B
TOM 4Yucne u3 cet IHTepHeT) nosb3oBaTeNlo HEMOCPEACTBEHHO HA CETYATKY a3a. Takum 06-
pa3oM, B NepcnekTuBe YCTPOWCTBA AONONHEHHOW PeanbHOCTU CMOTYT KapAMHaNbHO U3MEHUTb
CNoCoObI coLManu3aumum Niofein u nx BOCNpUATUE OKPYIKAIOLIEro MUPA, YTO, B CBOIO OYEpefb,
BbI30BET CYLLECTBEHHbIE COLMANBHO-3KOHOMUYeCKNE 3D DEKTHI.

L{ugpossie ycmpoticmsa, obnadaroujue csolicmsamu peniuKayuu U camo8oCCMAaHOBCHUS, B
JONFOCPOYHOW NepcneKTUBe CTaHYT HEOTLEMEMOI YaCTbIO OKpYKalolWel Yenoseka cpegsl. Ca-
MOpenMuMpyioLascs CTPYKTypa MOXeT NMpou3BOAUTL COOCTBEHHbIE KOMUMW, IKBUBAJIEHTHbIE €t
no (yHKLUMOHaNbHbIM cBOWCTBaM. OfLHUM M3 NEPCNeKTUBHbIX HanpaBJeHWN UCCNEefOBaHUIA B
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AaHHON cepe Ha MAKPOYpPOBHE ABNAETCA TEXHONOTUA NocnoiHoit (apAnTuBHOI) 3D-nevaru.
[lns BOCCTAaHOBNEHMSA 3aLLUTHBIX MOKPbITUIA U 3NEKTPOHHbLIX CXEM pa3pabaTbiBaloTCs NONUMEPHbIE
Kancynsl C yrepoaHbIMU HAaHOTPyOKaMK, KOTOPbIE MO3BOJAIOT PEKOHCTPYMPOBATL MIEHOYHbIE
KOHCTPYKLMM MW TOKONPOBOAALLME MOCTbI B Cly4ae HapylWeHUa ux LenocTHocTu. Ha mukpo-
YPOBHE CO3[jaH1e TEXHOOMMA U YCTPOMCTB, CNOCOBHBIX K CaMOPenuKaLMy, PENIMKaLUU BHEL-
HUX 0OBEKTOB M CAMOBOCCTAHOBEHUIO, OyAET Hepa3pbIBHO CBA3AHO C MPOPLIBHLIMU JOCTUKEHM-
AMU B 0671aCTV HAHOTEXHOJIOT WA, NPUYEM HanboNbLUEe BUSHWE B 3TOM NaHe OKaXeT pa3BuTue
TEXHONOTUIN MOEKYNSPHOI CaMOCOOPKU.

CeropHs 3a py6exom Habnopaetcs bypHoe pa3BuUTHE UCCAEL0BaHMIT B 061acTM CO3faHus
aHmMponoMopHsix pobomos, c80600HO B3aumodelicmsyowux ¢ 1odbmu. B HoBelwnx pa3paboT-
Kax TaKue poboThl OCHALLAIOTCA CUCTEMON YNPABNEHUS, BKIIOYAIOLLEN PAJ KITIOYEBbIX NOLCUCTEM:
TEXHWYECKOro 3peHMs; roN0COBOrO YNpaBieHNs; FOI0COBbIX COOBLEHNII; TAKTUNLHOIO OYYBCT-
B/IEHWA; NPOCTPAHCTBEHHOW OpWEHTaLMW; ynpaBAeHWUsA NOXOAKON W YCTOMYMBOCTbIO; ynpasne-
HUs noBefeHueM. Bo3MoXKHOCTM aHTponomMopdHbIX po60TOB ONpedensoTCs UX KOHCTPYKLMEN 1
CUCTeMon ynpasneHus. B oCHOBHOM KOHCTPYKLMM NpefnonaraoT KOMNO3MLMOHHbIE MeTannono-
JIMMEpHblE CXeMbl C 3/IEKTPOMEXaHUYECKUMU NpUBOAAMU obecneyeHus noaBuxHoctu. Cyuie-
CTBYIOLLME CUCTEMBI YNIPABNEHUS NMOCTPOEHbI HA GOPTOBBIX BLIYUCAUTENbHBIX KOMMIEKCAX, BKIIO-
YaloLWMX YHMBEPCaJbHbIE LeHTpabHble MPOLeccopbl M neputdepuitHbie MUKPOKOHTPOIEPSI, @ UX
nepcrekTUBHblE BapUaHTbl — B BUAE UCKYCCTBEHHOM HEPBHOW CUCTEMbl — BYAYT CHOPMUPOBAHBI
Ha 6a3e KOTHUTMBHOrO MOAXOAA U KOMOMHWPOBAHHOW TEXHONOTUM, MpefycMaTpuBalowWwei npu-
MeHeHWe HeNpOAOrMYecKUX CPeACTB, TEXHUKN CIUAHWUA CEHCOPHO MHOpMaLUK, UHTENNEKTY-
aNbHOrO YNpaB/ieHUA NMOBEJEHUEM U UCTIONTHEHUEM e CTBUI. B fanbHemwem pelwatouiee 3Have-
HUe ANns poOOTOTEXHUKM (B YACTHOCTH, AN CO3LAHMA aHTponoMopdHbIX poboTOB) NpuobpeTyT
NpOpbIBHbIE UCCIEA0BAHNUA B 00/1aCTM MOAENNPOBAHUSA (DYHKLMOHMPOBAHUSA BbICLIEN HEPBHOM
CUCTEMbI YENOBEKA, AMHAMUKMN €ro CUCTEMb LIEHHOCTEN, MCUXONOrMYECKUX U MeHTalbHbIX yCTa-
HOBOK C Y4€TOM BHELIHNX W BHYTPEHHUX (PaKTOPOB.

CoxpaHeHue TemnoB pocta cektopa UKT B rnobansHom macwTabe TpebyeT HENPEpPBIBHOTO
yBeNnYeHUs Npon3BOAUTENBHOCTU BbIYUCAUTENBHON TeXHUKW. B HacTosllee BpemA TexHONOru-
YeCKuit NpoLecc U3roToBNeHNa NOAYNPOBOAHUKOBLIX U3LENNIA U MaTepuanoB NOAoLWen K aro-
MapHOMY NOpOry, Ha KOTOPOM AeWCTBYIOT NpuHUKN 3anpeTa laynu, npyHUMN HeonpeaeneHHOCTH
leii3eH6epra u Apyrue yHAAMEHTaNbHbIE MONOXEHUA KBAHTOBOW (DM3MKM, OrpaHUMyMBalOLLMe
BO3MOXHOCTU yNpaBfeHNUs 3NeMeHTapHbIMK YacTulamu. Ytobsl n3bexars o6sana peiHkos VKT B
pe3synbTaTe 3aMeA/ieHns pa3BUTUA annapaTHOi COCTaBAAIOWENA, KOTOPLIKA NoBNeYeT 33 coboit He-
raTueHble 3 deKTbl AN BCEN MUPOBON IKOHOMUKM, TPebyeTCs 06ecneynTb CBOEBPEMEHHbIN Bbl-
XOZ Ha CTaAMI0 NPOMBbILIJIEHHOTO OCBOEHUA HOBbIX MexHOM02Ull U NPUHYUNOB CO30aHUSA KOMNO-
HeHmHoU 6a3bl. [puopuTETHI UCCNE[0BAHNIT B JAHHOM KOHTEKCTE AOMKHbI ObITb CHOKYCUPOBAHBI
Ha cdepax HaHOTEXHONOTMiA (3NEKTPOHMKA Ha 0CHOBe rpadeHoB, thynnepeHoB u Ap.), GOTOHUKM
1 MEMPUCTOPHON TEXHWKMN.

[ns npoayKToB, OKa3blBaloWMX PaguKanbHOe BAUAHME HA [UHAMUKY MUPOBBIX PbIHKOB B
LOJITOCPOYHOM NMEpUofe, BbiABNEHbI BefyluMe Hay4YHO-UCCNefoBaTeNbCKUE LEHTPbI, TAe aKTUBHO
npoBoAATcs paboThl B paccMaTpMBaeMOM HanpasfieHuW. B nepBylo oyepeab 370 opraHu3auum
CLIA, ctpaH EC, Kutas, AnoHuu u TaiBaHsa. B Poccun ecTb oTAeNbHbIE KOHKYPEHTOCNOCOOHbIE
KONNEKTUBbI, KOTOPbIE MOTYT Ha PaBHbIX COTPYAHMYATL C NPU3HAHHBIMW NMAEpaMm (B 4aCcTHOCTH,
Mo TeMaTUKe ajanTUBHbLIX MHPPACTPYKTYP). BbiCOKYIO OLEHKY MeXAYHAPOAHOTO Hay4yHOro CO06-
LWeCcTBa NONYYMAN UCCNELOBAHUSA POCCUIICKNX YYEHbIX B 06]1aCTV TEOPUM YNpaBieHus 6oNbLMMK
IHEPTeTUYECKMMU CUCTEMAMU U KMOEPHETUKM 3HeprocucTeM. B cdepe cTatuctnyeckoro mogenu-
POBaHMs, TEKCTOBOrO aHann3a, aHanu3a 0XUAaHUI oTe4eCcTBEHHbIE Pa3paboTKU COOTBETCTBYIOT
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MUpPOBOMY ypOBHI0. IMetoTcs LeHTpbl KoMneTeHLUmMit no npo6aemam npumererus NKT B o6nacty
MeAWLMHbI U 30paBOOXPAHEHUS; HAKONIEHbl 3afeNbl B pa3paboTKe aHANUTUYECKUX CUCTEM HO-
BOTO MOKONIEHWA NPUMEHWUTENbHO K 3ajjayaM 34paBOOXpaHeHuns U (papMaLeBTUKKW, TEXHONOT WA
aHanu3a u 06paboTKM TEKCTOB HA ECTECTBEHHOM A3bIKE B COYETAHUM C 6a3aMm KITMHUYECKUX 3Ha-
HUI, BKIIOYAIOWMMU FTEHOMHblE AaHHble; aKTUBHO pa3BuBaeTcs NKT-uHdpactpykTypa nedebHbIx
yUpexaeHun.



IIEPCIIEKTHUBHDIE
HAITPABJIEHHUSA
HAYYHBIX UCCJEJOBAHHUN

HOHBJ’IEHMG OMUCAHHbIX BbllEe MHHOBALMOHHbLIX NPOAYKTOB Tp66yET co3pa-
HUA COOTBETCTBYIOWNX HAYYHO-TEXHOJIOTNYECKNX 3a4€N10B. 3KCﬂeprI OTMeTU/IN ceMb Hanbonee
NPUOPUTETHLIX ANA Poccumn Tematuyeckux obnacrei NPUKNagHbIX nccnegoBaHMin Ha nepuon no

2030 r. (puc. 4).

Cpeay BaXHeMIMX HAayYHO-TEXHUYECKMUX PE3y/bTaToB, KOTOpble MOTYT GbiTb MOMYYEHbI B 3TOT
nepuog, — NPOTOTUMbI CUCTEM, PEanm3yIoLMX HOBblE MPUHLMUMBI OPraHU3aLLMM BbIYUCIEHUI, U MyIb-
TUA3BIYHBIX TPOTPaMM U3BJEYEHNSA U HOpManu3aLLmMK 3HaHWIA; TeXHONOrMK 06paboTKM MHGOpMaLUL
ANs pelweHus npobnem cBepx6onblumx MaccuBoB AaHHbX (big data); HoBbie aHanuTUYeckue MH-
cTpymeHThl (next-generation business intelligence), Bkntoyas nepcoHanbHele cUCTEMBI, CpeacTBa
00paboTKM AaHHbIX, NOCTYNAIOWMX B PEXMUME PeanbHOro BpeMeHu, MOOUBHO aHANUTUKK U Ap.

Puc. 4. TemaTuueckue 00JJaCTH IIPMOPUTETHOTO HATIPABJIICHUSI
«AudopMannoHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH »

TenekoMMyHM-
KaLMOHHble
TEXHONOTUY

KomnbtoTepHble
ApXUTEKTYPb
W CUCTEMbI

-

TexHonoruu
06paboTku
W aHanusa
MHbOopMaLMK

WHchopmauuoHHo-
KOMMYHUKaLMOHHbIe
TEXHONOTUM

NHdopmaumoHHas
6€e30MacHOCTb

JnemeHTHas 6asa
U 3NEKTPOHHbIE
YCTPOWACTBA,
poboToTexHuKa

lMpepckasatensHoe
MO[ieNnpoBaHme,
(hyHKLUMOHMPOBaHME
nepcrekTUBHBIX
cuctem

AnropuTMmbl
¥ NporpammHoe
obecneyeHue
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Camble BbICOKME TEMMbI POCTa PIHKOB MPUMEHEHMSA YKa3aHHbIX HAYYHO-TEXHONOTMYECKUX A0-
CTUXKeHUI ByayT HabnoaaTbCs B 3paBOOXPAHEHNM, IHEPreTUKE, MALIMHOCTPOEHMUM U HA TpaHC-
nopTe, a Takxe B cepe nepcoHanbHoro notpednenus NKT-npoaykTos u ycnyr. B cpegHecpoyHoii
nepcneKTUBe, N0 OLLEHKaM, 0OXXMAIOTCS WMPOKOMACWTabHOe BHEAPEHME IEKTPOHHBIX NacnopToB
3[0POBbs, Pa3BUTUE pacnpedeneHHbIX CeTeil TeneMefUUMHCKUX LeHTPOB, pa3paboTka Hauuo-
HaIbHO CUCTEMbI KOHTPO/IA KAayecTBa 1 6€30MacHOCTM IEKAPCTBEHHbIX CPEACTB U MeAULIMHCKNX
yenyr. K 2025 r. noayyart maccoBoe pacnpocTpaHeHue MeAnLMHCKUE MUKPOYCTPOICTBA, BCTpau-
BaeMble B TE/IO YeOBEKA M 0becneynBaiolMe NoAAepKaHNe ero KU3HEHHO BaXHbIX QYHKLWIA;
TEXHONOrMK 06MeHa YHUDULMPOBAHHOW MHDOPMALIMe MEXAY TPAHCNOPTHLIMY CPEACTBAMMU; Me-
TOAbl NOBCEMECTHOrO MO3ULMOHMPOBAHUSA U UAEHTUDUKALMN 0OBEKTOB B KOHLENUUM «MHTEpHET
Belleii»; nepcnekTuBHble nnatdopmbl c60pa, 0600LEHUs U NPEACTABNEHNS KOHTEHTA U 3HAHMWIA.
MporHo31pyeTcs BO3MOXHOCTb MHTErpaLMn BCTPaUBAEMbIX LM(POBLIX YCTPOACTB B NPOAYKTbI Ma-
WWHOCTPOEHHUS, Pa3BUTHUE TEXHONOTMIA NPOrPaMMUpPOBaHNUA ANA BCTPAUBAEMBIX CUCTEM.

IsonoUMsA 061aUHbIX BbIYMCNEHMIA, CO3LAaHNE HOBbIX apXUTEKTYP WU NPUHLMMNOB OpraHu3a-
LMW BbIYUCTEHUIN NPUBELYT K TPaHCHOPMALMM NPOrPaMMHOro obecneyeHuns U BHEAPEHUIO UH-
HOBaLMOHHbIX NT-peleHnii B Gu3Hec-cTpaTerun npeanpuaTuii Bcex CeKTopoB 3KoHoMMKK. Ko-
NoccanbHblii pocT 06beMoB MHGMOPMaUUK, [OCTYNHOW ANs aHanu3a, CO3A4aeT OCHOBY [
pPaguKanbHOro NoBbieHMs 3PhEKTUBHOCTM YyNpPaBAeHYECKUX PELIEHWI, B TOM YUCE B CErMEHTe
AHAIUTUYECKUX BU3HEC-MPUIOKEHUI.

HecMoTps Ha Hanuume onpepeneHHbIX LOCTUKEHNIA B POCCUIACKON HayKe, KOMNETEHLMN oTe-
YeCTBEHHbIX Pa3paboTYMKOB OXBATbIBAIOT ANEKO He BCE HANpaBNeHWUs NPUKAAAHbIX UCCNefoBa-
HUIA, TpebyeMbIX A1 3aHATUSA 3HAYMMBIX MO3MLMIA HA NEPCNEKTUBHbIX pbiHKax. K Hanbonee pas-
BUTbIM 06/1aCTAM OTHOCATCA HOBbIE TEXHONOTMM Nepefayn UHPOpPMaLMK, OpraHU3aLumn ceTeil,
pacnpoctpaHeHus KoHTeHTa. OgHAKO NO TaKUM HanpaBfeHUAM, KaK TEXHONOrMU aBTOMATU3UPO-
BAHHOrO NPOEKTUPOBAHMUS 3IEMEHTHOI 6a3bl, HOBbIE TEXHONOTMU PabOTLI C MYNLTUMEAUIAHO
nHbopMaLmell, ypoBEHb POCCUNCKUX UCCNEA0BAHNIT BLICOKOW OLLEHKM HE Nonyyu.

3.1. KoMnbloTepHbIe apXUTEKTYPhI M CHCTEMbI

Oxupaemble pe3ynbTathl 3aieIbHbIX UCCNEA0BAHUI:

® [pOTOTUMbI CUCTEM, PEaNU3YIOLWMX HOBbIE MPUHLMMBI OPraHU3aL N BbIYUCTEHUIA;

® pPOTOTUMbI 3NEMEHTOB BbIYUCAUTENbHBIX CUCTEM, PEANIU3YIOLWMUX NEPCNEKTUBHbIE MPUHLM-
Mbl CONPSAXEHUS, XpaHeHNs U HHOPMALUOHHOTO 06MeHa;

® uccnefoBaTtenbCkue MOAENN U NPOTOTUMbI KOMMNOHEHTOB BbIYMCAUTENbHBIX apXUTEKTYP,
NOCTPOEHHbIX Ha HOBbIX NapaaMUrMax, B TOM YuC/ie Helipo-, GUo-, ONTUYECKNX, KBAHTOBBIX,
CUCTEMbI CAMOCUHXPOHU3ALMU, PEKYPPEHTHOCTHU.

Ta6xa. 2. IlepcrieKTUBHBIEC HANIPABICHU 3a/[eJIbHBIX UCCIEIOBAHUIA
B TeMaTH4YecKoi oomactu « KoMbroTepHbIe apXUTEKTYPhI M CHCTEMBI»

06nacTn 3aaenbHbIX UccnegoBaHuit YposeHb NP Mpuoputetsl NP
Jk3acdnoncHble cynepIBM Pa3paboTka BbICOKONPOU3BOAUTENbHbIX U pacnpefeneHHbix UKT
(3K3a- 1 3eTTadIONCHbIX, CEPBEPHBIX U MEPCOHaNbHbIX neTadionc-
.. HbIx cynep3BM, napannenbHbix BblYMCNEHUI)

Co3paHue MHOTOSIAEPHBIX BbIYUCNUTENbHbBIX YCTAHOBOK Ha 6ase
CTAHAAPTHbIX YHUBEPCANbHBIX MUKPOMPOLECCOPOB
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ITepcrekTBHBIE HANIPABIEHUA HAYYHBIX HUCCJIELOBAHUN

(npoponxenue)

06nacTn 3aaenbHbIX UCCNea0BaHUi

YpoeHb NP

[puoputetsl UnP

Pa3paboTka nepcnekTUBHOM KOMMYHWUKALMOHHOI MH(PACTPYKTYPbI
CYNepKOMMbIOTEPOB, BKOYAs annapaTHyio NoAAepKKY HOBbIX
napagurm opraHu3aLuu napannenbHoro cyeta

Co3paHue 3HeproathheKTUBHbIX BbIYMCAUTENbHBIX YCTAHOBOK,
TEXHOJIOrMit HU3KOTO IHEPronoTpebNeHNs U KUHTENNEKTYaNbHOTOY
ynpasfeHus 3HepronotpebneHnem

Co3paHue nepcnekTUBHbIX TEXHONOMUI XpaHEHUs AaHHbIX B COCTaBe
CYNepKOMMbIOTEPHBIX KOMMJIEKCOB: METOLL0B COMPAMKEHNA XPaHUANL
C BblYUCAUTENEM, HOBbIX MOAXOLOB K OPraHU3aLun XxpaHeHUs [aHHbIX,
COBMELUEHMs XpaHeH s C YacTUYHOM 06paboTKOI, TEXHONOT Wil
MOBbILIEHUS MKOCTH, NMPOU3BOAUTENBHOCTU U 3HEPro3dHeKTUBHOCTH
XpaHunuLy,

Pa3paboTka cucTeM MOHUTOPUHIA U YNPABEHNUS pecypcamu
CynepKoOMNbiOTEPOB

PaspaboTka BcomoratenbHoit MHQPACcTpyKTyphl cUcTeM cBEPX60b-
Wworo Macwraba: oxnaxaeHus, 3NeKTPoNuTaHus, noxapHoi 6esonac-
HOCTU, 3PrOHOMMUKM

BbluncanTenbHble anroputMmbl
1 NporpamMmmHoe obecneyeHue
ANS CUCTEM CBEPXBbICOKOW
NPOU3BOANTENBHOCTH

ol

Co3paHue cuctem aBTomaTn3auum napannenbHoro nporpammupoBa-
HUA ONa pasnnyHbIX BbIYNCIUTENBbHBIX dPXUTEKTYP

Co3paHue cUCTEM U A3bIKOB NPOrpaMMMPOBAHUSA, CUCTEM aBTOMATU3a-
LM NOCTPOEHUA NPUNOKEHUI [N HETPAAMULIMOHHBIX (TMOPULHBIX)
ApPXUTEKTYP

Pa3paboTka CpeACcTB NPOrpamMMUPOBAHUS BbIYUCIEHNIT B NpoLecce
nepefayn uHdopmauum

PacnpepeneHHble cuctemsl
U apXUTEKTYPHI

ol

PaspaboTka METOA0B 1 TEXHONOMMIl pacnpefeNeHHbIX BblYUCTeHN
(B TOM Yncne ¢ NOAAEPXKKON grid-TEXHONOTUM, METAKOMMBIOTUHTA,
CETEBbIX BbIYUCNUTENIbHbIX CEPBUCOB U TEXHOOMMI 06NAYHBIX
BbIYUCIIEHNIA)

Co3paHune apxuUTEKTYp pacnpeaeneHHbIX XpaHUIuLL, AaHHbIX
€ 6€CCPOYHBIM XpaHEHMEM U 3aLUULWEHHBIM KOHTPOJEM [OCTYNA

Pa3paboTka HOBbIX TEXHOOMMIA perucTpayum, aBTopusaLmm
M ayTeHTUUKALMK NONb30BaTENEN, CEPBUCOB U PECYPCOB B pacnpe-
AENEeHHbIX KOMMbIOTEPHBIX CUCTEMAX

Co3paHue HOBBIX CETEBbIX apxXUTEKTYP (ceTeil, hopMupyembix
no 3anpocam; CEeTU CeTeil; NPorpaMMHO-KOHGUrypupyeMmbix ceTeit

v ap.)

Co3aaHue BbIYMCANTENIbHBIX CUCTEM, TOCTPOEHHbIX 3@ CYET CETEBOMO
06beMHeHUs PecypcoB TEPPUTOPUANEHO Pa3HECEHHbIX BbIYMCIIU-
TENbHbIX YCTAHOBOK: BbIYUCAUTESIbHBIX PECYPCOB, 06HEMOB XPaHH-
NN, KONNEKLMIt JaHHBIX, KAHAIbHBIX eMKOCTE U Ap.

WNcnonb3oBaHue ceTeil NepcoOHaibHbIX KOMMbIOTEPHbIX YCTPOIACTB
LNs pacnpegeneHHoit 06paboTku AaHHbIX
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IlepcnexTnBHBIE HAIpABJIEHNA HAYUYHBIX UCCIETOBAHUN /o\
(okoH4aHue)
06nacTn 3aaenbHbIX UCCNefoBaHuit YposeHb NuP Mpuoputetsl NP
HoBble apxuUTeKTypbl CepBEPHbIX Co3paHune BbIYUCAUTENBHBIX YCTAHOBOK C MCNOJIb30BAHNEM HeCTaH-
1 NEPCOHaNbHbIX KOMNbIOTEPHbIX [apTHbIX yCTpOf/’ICTB 06pa60TKVI OAHHbBIX U yCKOpMTEJ’IeVI
ycrponcre 0 'U Pa3pab0TKa TeXHONOMMit HU3KOTO SHEPronoTPeBbNEeHIUs 1 KUHTENNEK-

TYaNbHOTO» YNpPaBJeHUs SHEPronoTpebneHnem as cepeepos
1 NepCOHabHbIX KOMMbIOTEPOB

Pa3paboTka TeXHONOrUil aBBTOHOMHOTO 3JIEKTPONMUTAHNS MOBUNbHBIX
YCTPOICTB C BbICOKOI IHEProeMKOCTbIO

PaspaboTka TexHONOrUit GECKOHTAKTHOrO 3feKTponuTaHusa (nopsa-
pAJKM) MOOGUABHBIX YCTPOMCTB

HoBble napaaurmbl OpraHn3aLum OpraHu3aums MynbTUTPELOBbIX BbIYMCIEHU
W peannsaLmin BbIYUCIIUTENbHBIX OpraHusauus BbIYUCIEHUIA, YIPABASEMbIX NTOTOKAMU AAHHbIX
NpPOLLECCOB, HOBbIE TEXHOJIOTUM .' (dataflow computations)

CO3/aHUA KOMMbIOTEPHbIX Pazpat y biauit 5
yeTpoicT a3paboTKa TexHoNorui noscemecTHoix (ubiquitous) BbiYnCEHNI
Pa3paboTKa apxuTEKTyp KaTeropuu «npoLeccop B namaT1y»

(processor-in-memory)

PaspaboTka TexXHONOrUi T’MOPUAHBIX KOMNIEKCOB 00PabOTKYU AHHbIX
C UCNONb30BaHNEM Y3/10B U CUCTEM, MOCTPOEHHbBIX Ha PA3NNYHbIX
(U3NYECKMX NPUHLMNAX

Co3paHue nepcnekTUBHBIX YCTPOMCTB HA 6a3e KBAHTOBBIX, HEMPO-
1 6uoBbIYNCTEHUI

Co3paHue onTuYecKnx npoueccopos un cuctem

3.2. TerekOMMYHUKAIIUOHHBIE TEXHOJIOTUU

Oxupaemble pe3ynbraTbl 3aeJibHbIX nccnepoBaHuii:

® poTOTUMbI CEeTEl U 3NEMEHTOB KOMMYHWUKALMOHHBIX MHAPACTPYKTYp C TepabuToBbIMU
cKopocTaMU nepegauun uHdopmaunuu;

® NpoTOTUMbI CETEN, peanun3yiolLnX HOBbIE MPUHLUMBI OPraHU3aLnK, B TOM YACE KOTHUTUB-
HbIX, TMOPUAHbIX, ALANTUBHBIX PEKOH(UTYPUPYEMbIX, FETEPOTEHHbIX;

® POTOTUMbI CUCTEM C FaPaHTUPOBAHHBIM UHAMUYECKUM BbIfieNEHEM PecypCa;

® MpOTOTUMbI UCCNe[OBATENbCKUX CETEl HOBOTO MOKONEHUs, 06ecneynBatLLmx nepepady
60/blWKX 06BEMOB AAHHbIX, NOJyYaEMbIX B PE3Y/bTaTe HAy4YHbIX IKCNEPUMEHTOB, pacnpe-
AeneHHylo 06paboTKy Hay4HO! MHDOpPMALMK, COBMECTHYIO PabOoTy pacnpepeneHHbIX Ha-
YUYHBIX Fpynn.

Ta6. 3. IlepcrieKTUBHBIE HATIPABJIEHUS 3a/I€JIBHBIX HCCIEOBAHUH B TEMATUYECKOH 00JIaCTH
«TesleKOMMYHUKAIIUOHHBIE TEXHOJIOT M »

06nacTvt 3agenbHbIX UCCER0BaHNIA YpoeHb NnP Mpuoputetsl NuP

HoBble TexHonorumu nepefauu Vlccnep,OBaHl/le noTeHLUMaNbHbIX BO3MOXHOCTEN ONTUYECKUX ceTel

WHbopMaLMM 1 pa3paboTka TEXHONOTUI AOCTUIKEHUSA TEPAOUTOBLIX CKOPOCTE
." nepefayn Hhopmayum

PaspaboTka TexHonorui nepefayn MHhopMaLmn U B3auMmoaencTens
PasJIMUHbIX CETEBbIX ONTUYECKUX YCTPOUCTB 6e3 npeobpa3oBaHus
CUTHaNoB B 3M1EKTPUYECKYIO opMy
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IlepcuekTHBHBIE HAIPABIEHNA HAYYHBIX UCCIELOBAHUN

(okoH4aHue)

06nacTn 3aaenbHbIX UCCNeL0BaHUI

VYposeHb NuP

Mpuoputetsl NuP

WNccnepoBaHmne 1 pa3paboTka METOLOB M CUCTEM 3aLLUTbI ONTUYECKUX
ceten

OueHKa Npefenos BO3MOXHOTO UCMO/b30BaHNA BbIENEHHOMO CneKTpa
4acToT, AAANTUBHOTO UCMONb30BAHUSA CNEKTPa; Pa3paboTKa HOBbIX
NpPOTOKOJI0B MapLIpyTU3aLum B 6eCNpOBOAHBIX CETAX, YYUTHIBAIOLLUX
3arpysKy ee OTAe/bHbIX CErMEHTOB, a TaKXKe IHepreTuyecku 3hdeKTms-
HbIX CUCTEM GECNPOBOAHOIO WUPOKONONOCHOMO A0CTYNA

Wccneposanue v paspaboTka MHHOBALMOHHBIX CMYTHUKOBbIX TEXHOJIO-
it U METOAOB Nepefadn u 06paboTKU CUTHANOB, 0OecnedYnBaloLLMUX
3 heKTMBHOE UCMO/b30BaHME PAAMOYACTOTHOTO AMUANA30HA

HoBble TexHoMOrMK opraHu3a-
uunn ceten

WccnepoBanme v paspaboTka TEXHONOMMI NPOrpaMMUpyeMblx ceTeil
(session description protocol), cepBuC-0pMeHTUPOBAHHbIX CeTEl
(service-oriented architecture), IP-mynsTumepmnaceteit (IP multimedia
subsystem)

WccnepoBaHue npoueccos camoopraHuMsaunm B KOMNbIOTEPHLIX CETAX,
KOTHUTUBHbIX KOMNbIOTEPHbIX ceTeu, afanTMBHOrO B3aMMOLENCTBUA
reTeporeHHbIX ceten

Pa3pa60TKa MeTon0B MOAENNPOBAHNA CNOXHBLIX TENIEKOMMYHUKALMOH-
HbIX CETEN U CUCTEM, YUUTbIBAOWNX pa3/iINYHbIE€ aCNeKTbl AUHAMWUKN,
MaCLIJTaﬁl/IpyEMOCTVI, TONONIOTNN N TETEPOreHHOCTHN

Pa3spa6oTka METO0B CO3/aHNsl MHOTOKaHabHbIX mesh-ceTeit
C NOAJEPIKKOM rapaHTUPOBAHHOO KayecTBa yeyr

HoBble TexHonormu pacnpo-
CTPaHEeHMA KOHTeHTa

0"U

Co3pmaHue cucTem 1 pacnpefeneHHbix ceTei [oCTaBku UHbopMaLuy,
pa3paboTka KOHTEHT-OPUEHTUPOBAHHbIX CETEBbIX AaPXUTEKTYP

Pa3paboTka nepcnekTUBHbIX cuctem L posoro Bewanus: 3D-tene-
BUEHUA, UHTEPAKTUBHOIO TENIEBUAEHUS, BUAEOMH(OPMALMOHHbIX
MHTEPAKTUBHBIX U UHTETPUPOBAHHbIX MY/ITUMEAUIHbIX CUCTEM, UHOUBU-
[yanu3auuu KOHTEHTA B WIMPOKOBELLATENbHbIX CETAX

Pa3paboTka cucTem rapaHTMpoOBaHHOMN [OCTABKM KOHTEHTA NpW AUHAMU-
4eCKOM U3MEHEHWW PacnonoXeHus nosb3osatenei, HHPACTPYKTYpbI
CeTU, CETEBbIX 3aflePIKEK U T.A.

HoBble TexHonornu pacnpo-
CTpaHEHUA KOHTEHTAa

ol

Co3paHune nepcnekTUBHbIX MHTepdencoB Mexay Yyenosekom u MKT:
ynpaBneHune XectaMmu, MUMUKOW, KYyMHas» OAEXAa, MO3r-MallHHble
nHTepdelicsl 1 ap.

NccneposaHus B 061aCTv TEXHONOTUI U NPUIIOKEHNI BUPTYabHOM
peanbHOCTU

3.3. Texnouornu 00paboOTKM ¥ aHAIN3a MHGOPMALMHI

OxxupaeMble pe3ynbTaTbl 3afebHbIX UCCIEA0BAHNIA:

® NPOTOTUMbI MyLTUA3bIYHBIX MPOrPAMMHbIX CUCTEM MU3BNIeYEHUS U GOPMANU3aALMUN 3HAHNI
13 HECTPYKTYPUPOBAHHOI M cnaboCTpyKTYpUPOBaHHOW MHdOPMALMY, @ TaKKe Nepcrnek-
TUBHbIX CPEACTB XpaHEHUSA U aHaNM3a 3HaHU;

® NpPOTOTUMNbI NPOrPAMMHBIX CPEACTB U CUCTEM CEMAHTUYECKOrO aHaNN3a U CMbICIOBOrO Ma-
WWHHOTO NepeBoaa MHGOPMaLMK, NPeACTaBAEHHO! Ha €CTECTBEHHbIX A3bIKAX;
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HepCHeKTI/IBHLIe HallpaBJIEHUAd HAYYHBIX I/ICCJIe,Z[OBaHI/Iﬁ

© NpOTOTUMbI, OCHOBAHHbIE HA HOBBIX MPUHLMMNAX NPOrPaMMHbIX CUCTeM 06paboTKK, NOUCKa,
aHanuM3a v BM3yanusauuu, B TOM 4YMCNe NPOrpaMMHble CUCTEMbl NMPUHATUA peLleHMNil
M MOEHTUDUKALMM CUTYALNIA HA OCHOBE CBEPXOObLIMX MACCUBOB U NOTOKOB AaHHBIX;

® MpOTOTUMbI MPOrPAMMHbIX CUCTEM aHAU3a CIOXKHbIX TPEXMEPHBIX CLIEH N0 M300paXKeHM-
AM 1 BU,EOPALY B PEXUME peanbHOro BpeMeHu;

® uccnefoBaTeNbckue MOAENU U MPOTOTUMbI MPOrpaMMHbIX CUCTEM XpaHeHWs, 06paboTku
1 aHann3a cBepx60bLINX MYJETUKOMIOHEHTHBIX MTOTOKOB MH(OPMALMK, B TOM YUC/IE Me-
AvavHdopmauum.

Ta6m. 4. IlepcieKTUBHBIE HAIIPABJICHUA 3aJeJIbHBIX MCCIETOBAHNI B TeMAaTHUECKON 00JIacTH
«TexHosmoruu 00PadOTKH 1 aHAIN3a MHOOPMAIIUN »

06nacTvt 3afieNnbHbIX UCCNeL0BaHMi YposeHb NuP Mpuoputetsl VnP

MeTogpl 1 TexHonorum cbopa, Pa3paboTka HOBbIX METOLLOB BEAEHUS U UHTErpaLIMM INEKTPOHHbIX
06paboTKK, aHan13a u xpaHeHus MHOPMALMOHHBIX PECYPCOB, 3NEKTPOHHBIX GUOANOTEK U apXMBOB
cBepx60blWnx 00beMOB 0 'U YnpaBneHue aKcTpeManbHbIMM NOTOKaMKU MHGOPMaLLMK
nHbopmaLum

PaspaboTka TexHonoruit cbopa MHMOPMaLLMK B eCTECTBEHHOI cpefe,
NepCcrneKTUBHbIX CEHCOPHbIX CeTel U cucTeM MOHUTOPUHra, IoT

PaspaboTka nepcnekTUBHbIX TeXHONOrUi c6opa, TpaHchopmaLuy,
aHann3a u BU3yanu3aLum cBepxboblunx MAaCCMBOB HECTPYKTYPUPO-
BaHHbIX U C1IABOCTPYKTYPUPOBAHHbBIX fLAHHbIX

PacwupeHne pensiumoHHbIx n 06bekTHbIX CYB[, 1 co3aaHNe HOBLIX
CYB[, ans macwTabupyemMoro XxpaHeHUs Hay4HbIX AaHHbIX

Co3paHue MaclTabupyembix CPEACTB CTATUCTUYECKOMO aHanu3a

1 06paboTKM AaHHbIX, pa3paboTka MaclTabupyembix anropuTMoB

¥ Nporpamm s paboTsl C MHOrONapaMeTpUYecKuMm, MHOTOMEPHbI-
MW, MEPAPXMYECKMMU U MHOTOMACIITABHbIMU CBEPXOONbLIMMY
HabopaMu [aHHbIX

Co3paHue HOBbIX CPEACTB M NPOTOKOJIOB YNPaBJeHNs BBOAOM-BbIBO-
[0M, BbIGOPKOI JaHHbIX 1 BbINOJHEHWS 3aNPOCOB A1 NPO3PaYHOro
B3aMMOAENCTBUSA C M0OANbHBIMU CUCTEMAMU XPAHEHUS AAHHbIX,
cpeacTs rmobansHoro (wide area) focTyna, nepeMeLLeHu1s 1 3anpo-
COB JaHHbIX

Co3paHue pOCCUNCKNUX CErMEHTOB CBA3aHHbIX OTKPBITBIX AaHHbIX
(linked open data) ans pasnuuHbix npegMeTHbIX obnacTeil

Hogble TexHonornmn pabotsl TexHONOrMK pacno3HaBaHUA U CUHTE3A peyn, U300paKeHui,
C MyﬂbTVlMeﬂMﬁHOl‘;l VIH(bOpMaLI,MeVI U BVIneOVIHd)OpMaLLVIM, MalWWHHOIo nepesoaa TEKCTOB U peyn
0 UU WNccnepoBaus B 061acTv co3aanns ahdeKTBHbIX hopm npeacTas-

NeHus NHDOPMALUHN, KOHTEHTA U 3HAHMIT (0OBEMHOE U YNbTPaBbICO-
Koit yeTkocTm (ultra high-definition) uso6paxeHnue, BupTyanbHas
W [OMOJIHEHHAA PeanbHOCTb, BUPTYaNbHOE NOTPYIKEHNE, MybTUME-
Auna, nHdorpacduka, undposas ronorpadus)

Pa3paboTka TeXHONOrMM TpexMepHoil BU3yanu3auuu (06beMHbIN
«3KPaH»), TpexMepHbIX bpay3epos

HoBble TexHonornu pa6otel GopMUpOBaHME INEKTPOHHBIX CNIOBAPEH, MOUCKOBbIX CUCTEM (B TOM
C TEKCTOBO 1 CNaboCTPYKTYpH- 4ncie NOMCKOBLIX MalWMH NHTepHET), cucTeM aBTOMATU3MPOBAHHOTO

POBAHHOI MHbOpMALMeii .'U aHHOTUPOBAHUS U pedepupoBaHuUs TEKCTOB, HDUNLTPALUN KOHTEHTA
Pa3paboTka ceMaHTUYeCKMUX TEXHONOTHIA, aBTOMATU3UPOBAHHBIIA

aHanu3 TEKCTOBbIX JOKYMEHTOB HA ECTECTBEHHOM si3blKe ANs
nocTpoeHus 6a3bl 3HaHUi, U3BNEKAEMbIX U3 BEG-pecypcoB

Co3paHue Mogeneil U TEXHONOTMI MALWMHHOTO NepPeBoAa Ha 0CHOBE
MEeTOfia AUCTPUOYTUBHOMN CEMAHTUKM
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ITepcrekTBHBIE HANIPABIEHUA HAYYHBIX HUCCJIELOBAHUN

(okoHuaHue)

06nacTn 3aaenbHbIX UCCNesoBaHuit YposeHb NP [puoputetsl UnP

PeweHune npobsiem COBMECTUMOCTH KOHTEHTA B TETEPOreHHbIX CETSAX,
obecneyeHne ceMaHTUYECKOI MHTEpONepabdebHOCTH MHBOPMALLMOH-
HbIX CUCTEM U CEPBUCOB

Pa3paboTka TexHONOrUi (hOpMAnU3aLmMmu U U3BEYEHUs 3HAHWII U3
HEeCTPYKTYpMPOBaHHOM U cnaboCcTpyKTypupoBaHHoOil MHGOpMaLMK,
(hopMUpoBaHNE COBMECTHO UCMONb3YEMbIX OHTONOMMIA U 6a3 3HAHWIA

Pa3paboTka TexHo0ruin 0TOopa 1 arpernpoBaHns MHdopMaLum u3
pacnpefeneHHbIX UCTOYHUKOB B COOTBETCTBUM C UHAMBUAYANbHbIMY
npeanoyYTeHUs MU

Pa3paboTka TeXHONOTrUI KOHCTPYMPOBAHUSA [100aNbHBIX CUCTEM UHTE-
rpauuu nHgopmaumu

MepcrekTUBHbIE BEO-TEXHOIOMMH MopenupoBaHue pa3BuTua «LMQPPOBOI BCENEHHOWY

1 CUCTEMBI
cucre .'U Pa3paboTka METOLOB CTPYKTYPUPOBAHMS HOBOCTHBIX NOTOKOB

B COUMANIbHbIX CETAX

Paapa60TKa MeTO[O0B BblABNEHNA COO6LL|,eCTB B COLMANbHbIX CETAX
n cBa3en MeXxay HUMu

®opmuposaHue IoT, BKNOUAsA CEHCOPHbIE CETU HA ero HU30BbIX
YPOBHAX C NPUMEHEHMEM JaTYNKOB U UCMOAHUTENbHbIX OPraHoB Ha
HOBbIX (DU3MYECKMX NPUHLMNAX; NOBCEMECTHOE NO3ULMOHNPOBAHMUE
u naeHTudmuKauus obvekTos B IoT; MHTepdeiicsl nonb3oBaTenei

c obbekTamu B IoT Ha OCHOBE HOBBIX KOTHUTUBHbIX MPUHLMMOB

Pa3paboTka TexHonoruit 0T60pa U arperupoBaHus MHhOpMaLmm U3
pacnpefeneHHbIX UCTOYHUKOB B COOTBETCTBUN C UHANBUAYANIbHBIMU
npeanoyYTeHnAMun aboHeHTa

Co3paHne KOHTEKCTHO-OPUEHTUPOBAHHBIX CUCTEM, UCTIONb3YIOLNX
CBE[leHNs 0 MECTOMONOXEeHUM U npodune (couuanbHOM, IMOLMO-
HaNbHOM, KyNbTYPHOM U1 fip.)

HoBble TexHoMOrMK aHanu3a Co3paHue nepcoHanbHo npoekTupyemoro BI (self-service BI),
uHdopmauuu (next generation noscemectHoro BI (pervasive BI)

business intelligence, BI) .'U Pa3pa6oTka BI-NpunoxeHnii, BLINONHAEMbIX B ONepaTUBHON NaMATH

(in-memory analytics)

Paspa6oTka BI Ha HecTpyKTypuMpoBaHHOW MH(OPMaLUK (TEKCTbI,
peuyb, BULEO U Ap.)

Co3paHue BI-komnoHeHTOB, peanusyemsix B coctase CYB[,

Co3paHue BI-cuctem, peanusyembix B CPefie 00M1auHbIX BbIYUCTEHWIA
(BI cloud solutions)

PaspaboTka BI-npunoxeHuit ans ceepxbonblumx gaHHbIx (large data
volumes BI)

Paspa6oTtka mobunbHoro BI (mobile BI)
PaspaboTka BI-npunoxeHuii c oTKpbITbiM KOAOM (open source BI)
PaspaboTka BI-pelueHnii, 0cHOBaHHbIX Ha moucke (search-based BI)

Cospanue konnabopatusHbix BI-cuctem (collaboration BI and
decision making)

Paspa6oTka BI B obnactu nHdopmaLnoHHoii 6esonacHoctyn (cyber
analytics)
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3.4. dnemenTHaA 6a3a M JJIEKTPOHHBIE YCTPOUCTBA,
PpoOOTOTEXHUKA

Oupaemble pe3ynbTaThl 3a€/bHbIX UCCIEA0BAHUIM:
® 1CCneoBaTeNbekme M OMbITHbIE 06pa3iibl CIOXHOMYHKLMOHANLHBIX BNOKOB MHTErpasib-
HbIX CXEM C YYETOM KauyecTBeHHO HOBbIX 3(D(EKTOB, B TOM YMC/IE B3AWMHOTO BAUSHUA 3Ne-

MEHTOB N NOLJIOXKHU;

® OnbITHble 06pa3Lbl MUKPOMPOLECCOPOB M KOMMYHUKALMOHHBIX CBEPXOONbLWNX UHTErpaib-
HbIX CXEM Ha OCHOBE CAMOCUHXPOHHOI IOTMKU C TOKaNbHO-aCUHXPOHHBIMU MEXaHU3MaMK
CaMOKOHTPONS W NapupoBaHUs OWNOOK;

® MpoTOTUMbI IIEMEHTHO 6a3bl HA OCHOBE KBAHTOBbIX 3D (EKTOB, OHOINEKTPOHNKM, CIUH-

TPOHUKM U HOTOHUKY;

® NpoToTUMNbl GUONOA0BHBIX M AHTPOMOMOPdHbLIX POOOTOTEXHUYECKUX YCTPONCTB, CAMOOODY-
Yawwmxcs pobOTOB, WCKYCCTBEHHBIX HEPBHbLIX CUCTeM POGOTOB, CUCTEM TPYNMNOBOrO

ynpaeneHus pobotamu.

Ta6m. 5. IlepcieKTUBHBIE HAIIPABJICHUA 3aJeJIbHBIX HCCIETOBAHNI B TeMATHYECKON 00JIacTH
«JdIeMeHTHasd 6a3a U 3IIEKTPOHHBIE YCTPOICTBA, POOOTOTEXHUKA »

06nactu 3afleNbHbIX UCCNef0BaHMIA

YposeHb NP

Mpuoputetsl NP

MepcneKkTUBHbIE TEXHONOTUM
aBTOMATU3MPOBAHHOIO MPOEKTH-
pOBaHMsA 371E€MEHTHOII 6a3bl

.'UU

Pa3paboTka MaTeMaTUyeCKUX, NOTUYECKNX, CXEMOTEXHUYECKMX,
TOMONOTMYECKNX W [PYTUX GOPMaNbHBIX Mofeneil npuGopos,
OMBNMOTEYHBIX INEMEHTOB U CJIOXKHODYHKLMUOHANbHbBIX 6710KOB
WHTErpasbHbIX CXEM C TPAH3UCTOPaMU HAHOMETPOBOTO pasMepa

C Y4eTOM BO3PACTAIOLLEr0 B3aUMHOTO BAUSAHUS 3NEMEHTOB, BAUSAHUS
NOAJIOKKM, TEMNEPATYPHBIX U INEKTPOMArHUTHBIX NOJIei

Pa3BuTue cpeAcTB MOAENMPOBAHUA ANs obecreyeHns aBTOMaTU3Npo-
BAHHOIO NPOEKTUPOBAHUSA LU POBbIX, aHANOTOBbIX, CMELIAHHBIX
n pagnotexHuyeckux CbUC c HAaHOMETPOBLIMU NPOEKTHBIMU HOPMAMMK

Wccneposatne JOMUHNPYIOLLETO BANAHNA MEXCOEAUHEHNIT Ha
obicTpopeiicteue CBUC ¢ ManbiMu reoMeTpuyecKUMU pasmepamu,
BKJ1104aA HOBbIE TEXHONOTMYECKME PeLleHNA NPOeKTMPOBaHMA
MeXCOeANHEHWI, B TOM YUC/Ie TPEXMEPHYIO UHTErpaLuio 1 onTuye-
CKMe MeXCoeAnNHeHNs

Pa3paboTka afropMTMoB 1 METOJI0B CUHTE3a U ONTUMU3ALMN
CXEMHbIX pelleHUi C YyYeTOM TOMOAOTMYECKO U TEXHONOrMYeCKOM
peanusauuu

06ecneyeHne NOMeXoyCTONYMBOCTU LIMPOBbIX U aHANOro-LM(POBbIX
WHTErpanbHbIX CXeM

WNHTerpawuus cpefcTs MOAENMPOBAHUA TECTOBbLIX NOC/IE[0BATENbHO-
CTeli M CPeACTB YCKOPEHHOTO CTaTUYeCKOro aHanu3a GbicTpoaeit-
CTBUS, LWWYMOB, TOKOB NOTPe6IeHUs Ha OCHOBE UCMONb30BaHMS
METOJ0B UHTEPBA/IbHOMO MOAENUPOBAHMUS HA NOTUYECKOM U CXEMO-
TEXHWUYECKOM YPOBHSAX

Micnonb3oBaHne HOBOWM INEMEHT-
HOW 6a3bl [/1A CO34aHMUA
nepcnekTuBHbIx NKT

.'UU

Co3paHue KBAHTOBOrO KOMMbIOTePa, pa3paboTka 3/eMeHTHOI 6a3bl
W aNropMTMOB YNpPaBNeHUs OTAENbHbIMYU 3NEeMEHTaMN ANs BbluuCTIe-
HWI1 Ha OCHOBE KBaHTOBOrO hopManu3ma

Co3naHue ycTpoiicTB Ha OCHOBE OJHO3NEKTPOHUKM, CTIUHTPOHUKM
1 3 heKTOB KBAHTOBAHUA MAarHUTHOIO MOMEHTA
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IlepcuekTHBHBIE HAIPABIEHNA HAYYHBIX UCCIELOBAHUN

(npoponxenue)

06nacTn 3aaebHbIX UCCNeA0BaHUI

YposeHb NP

Mpuoputetsl UnP

TexHONOrnMK CO34aHNUA COMKHbIX
(YHKLMOHANbHBIX 60KOB AN
3/IeMEeHTHOI 6a3bl

.'UU

Pa3paboTka aneMeHTHO 6a3bl Ha OCHOBE HAHOMOTOHUKM, B KOTOPOI
nepefaya MHGOOPMALUM U IHEPTUM OCYLLECTBAANACH Obl OTAENbHLIMY
thoToHamu

ObecneyeHune conpsxeHus TpaguLnoHHbix KMOM-npubopos ¢
aNbTepHaTUBHbLIMU METOLAMMU XPAHEHUS W Nepeaayyn nHbopmaLuu
(Ha ocHOBe HaHOMPOBOAHWKOB, HAHOTPYOOK, MEMPUCTOPOB, Ha base
KBaHTOBbIX 3¢hheKTOoB 1 fip.)

WccnepoBaHue CBOMCTB NepCNEKTUBHOM 31eMeHTHOM 6a3bl Ha 0CHOBE
U3YYEHUS INEKTPOHHO-AbIPOYHO Na3Mbl OCHOBHbIX 31EMEHTOB:
TPaH3MCTOPOB, [UOJ0B

Passutune NPUHLNNOB NPOEKTUPOBAHUA Fr€TEPOreHHbIX MHTErpaJibHbIX
CXeM C MUKpOMeXaHN4YeCKUMU, ONTOINEKTPOHHBIMWU, MArHUTOYYBCTBU-
Te€/IbHbIMU CJ'lO)KHO-q)yHKLI,VIOHaJ'lebIMM 6nokamu

PaspaboTka Npon3BOAUTENbHBIX METO0B XapaKTEPU3aLMN CIIOMKHO-
(YHKLMOHANbHBIX BIOKOB C y4eTOM BapUaLuil TEXHONOTUYECKUX
napameTpoB

Pa3paboTka napameTpu30BaHHbIX CIOKHODYHKLMOHANbHBIX 6NIOKOB,
obecneynBawLnx 3GHEKTUBHYIO afanTaLmMIo K PasinyHbIM apxUTEK-
TypaMm CUCTeM Ha KpucTanne

Pa3paboTka METOZ0B M annapaTHbIX peleHuit as npeyyu3MoHHoOro
M3MEpPeHNs BPEMEHHbIX NapaMeTPOB 3aNOMUHAIOLNX YCTPOIICTB,
BCTPAMBAEMbIX B CUCTEMbI HA KpUCTasie

Bbi6op TexHonOrMyeckoil 6asbl s paspaboTKu NpeLyu3noHHbIX
BbICOKOCKOPOCTHbIX aHanoro-4uhposbix ycTpoicTs

Pa3paboTka apxutektypsl LA n AL, yuuTbiBatouieint ocobeHHoCTH
TEXHOIOrMYeCcKoi 6asbl U cofepiKallein yCTPoiCTBa aBTOKaNMOPOBKM
¥ aBTONOACTPOIKM, CUCTEMbI CUHXPOHM3ALMN C MUHUMANbHOW
BPEMeHHOIl HeCcTabUNbHOCTbIO

Pa3paboTKa NepcneKTUBHbIX TEXHONOMMIA MHTErpaLumu aHanoro-umnd-
POBbIX YCTPOWCTB B CUCTEMbI HAa KPUCTaNe, BKIIOYAS METOAbI
MOHTaXa KpucTanna B Koprnyce, MUHUMU3MPYIOLLME BANAHME
npoLecca KOpNycMpoBaHUA Ha NapameTpbl aHaNoro-LUupoBbIx
YCTPOWCTB

Pa3paboTka nepcnekTUBHbIX METOA0B U3MEPEHUS XapaKTepUCTUK
NpeLn3noHHbIX BbICOKOCKOpPOCTHbIX LLAT n ALMN

Po6oToTexHuka

O.UU

WNccnepoBaHue LyeneHanpasaeHHOro NOBEAEHUS UHTENEKTYaNbHbIX
pOGOTOB M KONNEKTUBOB POBOTOB, B TOM YMC/IE HA OCHOBE GMOHMYe-
CKMX NPUHLMUMOB

WccnepoBaue mogeneit NpUHATUSA peLleHuit U ynpasneHus B 61uono-
TMYECKUX CTPYKTYpax

PaspaboTka METO0B NOCTPOEHUA U PYHKLMOHUPOBAHUSA UCKYCCTBEH-
HbIX HEPBHbIX CUCTEM POBOTOB

Pa3paboTka METOZ0B U CUCTEM pacno3HaBaHus 06pas3os U Tpexmep-
HbIX CLiEH

PaspaboTka TexHo0ruil co3aaHns 61Monofo6HbIX U aHTponoMopo-
HbIX POGOTOTEXHUYECKUX YCTPOMCTB U CUCTEM
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HepCHeKTI/IBHLIe HallpaBJIEHUAd HAYYHBIX I/ICCJIe,Z[OBaHI/Iﬁ

(okoH4aHue)

06nacTn 3aaenbHbIX UCcnefoBaHui YposeHb NP Mpuoputetel NP

Pa3paboTka MaTeMaTyeckoro u NporpaMMHoro obecneyeHus
Npo6ieMHO-0PMEHTUPOBAHHBIX UH(DOPMALMOHHO-YNPABASAIOLMX
CUCTEM WHTENJIEKTYaNbHbIX POGOTOB pa3fnyHbIX TUNOB (MUKPOPOHO-
TOB, 6bITOBbIX POHOTOB, HECMUNOTHBIX IETaTe/bHbIX annapaTos,
HeobUTaeMblx NOABOAHbIX aNNaparos 1 T.4.)

Pa3paboTka 6eCKOHTaKTHON Ge3MapKepHO TEXHONOTUMU pacno3HaBa-
HUA XKECTOB U ABVXKEHUN ANS LUCTAHLMOHHOTO ynpasneHnus po6oTo-
TEXHWYECKUMM yCTpoCTBamMm

3.5.

JdieMeHTHasA 0a3a M 2JIEKTPOHHBIE YCTPOMCTBA,
Ppo0OTOTEXHUKA

Oupaemble pe3ynbTaThl 3af€/bHbIX UCCEA0BAHUN:

NPOTOTUMbI NPOTPAMMHBIX CUCTEM NPeAckas3are/bHOro MOLENNPOBAHUA CNOXKHbIX CUCTEM
(TEXHWUYECKHNX, COLMANbHO-3KOHOMUYECKUX, MONUTUYECKUX, TPAHCMOPTHLIX M AiP.) U CBOIICTB
(DU3NYECKUX, XUMUYECKMX, BUONOTUYECKUX U APYrUX OOBLEKTOB C BLIXOAOM Ha YPOBEHb
NpeAcKa3saTeNbHOi TOYHOCTU U CNOXHOCTH, HEOCTUKMUMBI/A B HACTOALLEE BPEMS;
NPOTOTUMbI MPOrPaMMHBIX CUCTEM, Peanu3yiolux HOBblE MOAENU MPOLECCOB B NPUPOAE,
o6LecTBe, rymaHuTapHoi cdepe, kKMbepnpoCTpaHCTBe U fpyrux obnacTsx;

NPOTOTUMbI MPOrPaMMHbIX CUCTEM aBTOMATU3UPOBAHHOIO YNPaBNEHUS GONbIIMMU CUCTe-
Mamu (COLManbHO-3KOHOMUYECKUMM, TEXHUYECKUMM, TPAHCMOPTHLIMU U T.4.) Ha OCHOBE
HOBbIX MPUHLMNOB, MOAENEI N NPOLECCOB yNpaBAeHNUs;

NpOTOTUMNbI NPOTPAMMHbIX CUCTEM, B KOTOPbIX Peanu3yioTcs rubpuiHbie MoLenn KorHu-
TUBHbIX MEXaHU3MOB U PEYEMbICIUTENbHO AeATeNbHOCTU YeN0BEeKa, TEXHONOMNU Moje-
NIMPOBAHMUsA YENOBEYECKOTO UHTENEKT];

nccnegoBaTeNbckue MOLeNN U NPOTOTUMBI YCTPOMCTB C HOBbIMU NPUHLMNAMK OpraHu3a-
UMM B3aUMOAENCTBUS KYENOBEK — KOMMbIOTEPY.

Ta6m. 6. IlepcieKTUBHBIE HAIIPABJIICHUA 3aJeJIbHBIX HCCIETOBAHNI B TEeMATHYECKOH 00JIacTH
«JIeMeHTHaAsd 6a3a U IIEKTPOHHBIE YCTPOICTBA, POOOTOTEXHUKA »

06nacTu 3afenbHbIX UCCNeA0BaAHNI YposeHb NnP Mpuoputetsl NP

MopenupoBaHue CNOXHbIX
CUCTEM M NPOLLECCOB

PopMUpOBaHME MATEMATUYECKUX, NOTUYECKUX, CEMUOTUYECKUX,
'UU JIMHTBUCTUYECKUX W ApYyrux GOpManbHO-A3bIKOBbIX MOAENeil
o CNOXKHBIX CUCTEM W NPOLLECCOB

Pa3paboTka MeTOZ0B NpeAckasaresbHOro MOAeMPOBAHUS CIOMKHbIX
TEXHUYECKUX CUCTEM, (DU3NYECKUX, XUMUYECKNX, BUONOTUYECKUX,
3KOHOMUYECKUX, TE0NIOTUYECKUX, KTUMATUYECKUX, COLMUANBHBIX

W APYruX NpoLeccos

(®opmMupoBaHue MoAeneil M NPOTOTUNOB CUCTEM NMPOrHO3UPOBAHMUS

B PasNnyHbIX 061acTAX (3KOHOMUKE, METEOPOJIOrUK, CEIICMONIOrUY,
reonoruu, Ans NPOrHO3MpPOBAHUA TEXHOrEHHBIX KAaTacTpod, CoLnab-
HbIX ABNIEHUI, 3NUAEMUI U NP.), HA OCHOBE MHTENNEKTYaNbHOIA
00paboTKM faHHbIX, NOCTYNAKLMUX B PEXMUME PEAIbHOTO BPEMEHH
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IlepcuekTHBHBIE HAIPABIEHNA HAYYHBIX UCCIELOBAHUN

(okoH4aHue)

06nacTu 3afebHbIX UCCIeQ0BaHMi YposeHb NP

[puoputetsl UnP

N HTENNEKTYa/ibHbl€ CUCTEMDbI

ynpaBneHus 1 NoaaepKKu UU
NPUHATUR PeLIeHMiA ..

Pa3paboTka METOAOB U CPELCTB BbICOKOTOUYHOI HaBUTaL UM

Pa3paboTka METOZ0B MHTENEKTYANBHON 06paboTkM MHOpMaLUK
1 NOAAEPKKN NPUHSATUS PeLeHuit

Pa3paboTka TeEXHONOTUI MOAENMPOBAHUA YENOBEYECKOTO UHTENEK-
T3, 06eCcneynBaloLMx aBTOMATU3UPOBAHHOE NPUHSTUE CIIOMKHbIX
peLieHuit

WNccnepoBatue mofieneit NpUHATUS peleHnii B GUONOTUYECKUX
CTpyKTYpax (HeiipomopdHbie BbIYMCIEHNS)

Co3paHue NepcnekTUBHbIX CEHCOPHbBIX CETEN, CUCTEM YMHBIN JOMY,
«YMHOE MPeAnpUATUEY, KYMHbIE SHEPrOCETUY, KYMHBbII rOPOaA» 1 Ap.

WNceneposanue G6asupylowmxcs Ha KT cpefcTs NoAAepKKM KayecTsa
M3HU NOXWUIOr0 HACeNEHUS U JINLL C OrPaHUYEHHbIMU BO3MOXHOCTAMU

WccnepoBaHusa B 061aCTU NpUMeHEHUS MHHOPMALMOHHbIX TEXHONO-
Wil ANA CHUKEHNS BbIOPOCA NapHUKOBbLIX ra3oB (3KBUBANEHTOB)
OTpacieBbIMU MPOU3BOACTBAMM

Pa3paboTka TexHONOrMit UHDPACTPYKTYPHOrO obecnedeHmns yHKLUMO-
HUPOBAHMSA NPeAMETHO-0PUEeHTUPOBaHHbIX KT HayyHbIX MEranpoeKToB

Pa3paboTka npefmMeTHO-opueHTMpoBaHHbIX NKT: anekTpoHHOrO
npaBuTensCcTea (e-government), anekTpoHHoit mepmnuuHel (e-health),
3NeKTPOHHOTO 6aHKMHra (e-banking), anekTpoHHOro 06pasoBaHus
(e-learning)

Co3paHve egnHON ynpasnsatoLLeil cpefbl U eanHoro MHHopMaLoOHHOTO
MPOCTPAHCTBa TPAHCMOPTHOM MHPACTPYKTYpbI (cpensl 06MeHa
YHUDULMPOBaHHOI MHOPMaLMel MeXy TPaHCMOPTHLIMU CPeACTBaMM)

WccnenoBaHus B obnactu MeaAULUNHCKUX MVIKpoyCTpOI‘;ICTB, BCTpanBa-
€MbIX B TEJIO YeNnoBeKa U O6ECI'Ie‘~II/IBaIOI1.|,VIX KOHTPONb COCTOAHMUA
340pOBbA M NOAAEPHKAHNE U3HEHHO BAXHbIX d)yHKLI,VIVI

Co3paHue BUpTYaNnbHbIX 0hUCoB 6e3 CHIKEHUS 3DHEKTUBHOCTH
KONIEKTUBHON AeATENbHOCTU KOMNAHWUIA, NpeanpuaTuii

Pa3paboTka TexHoNormi, obecneynBaloLynx MacCoBOE PacnpocTpaHe-
HWe yAANeHHOro U pacnpefeNeHHOro pexuma paboTbl COTPYAHUKOB

CpepncrBa npoeKTMpoBaHUs

1 NOAAEPHKN PYHKLMOHUPOBA- U
Hua KT ..U

Co3paHue cucTem v CpeacTs MAEHTUMUKALNM TEXHUYECKNX
1 MHGDOPMALMOHHBIX 0OBEKTOB B NPOLLECCE UX HUIHEHHOTO LMK

PaspaboTka METOZ0B U CPEACTB aBTOMATUYECKON BepuduKaLmm
NPUKNAZHOrO NporpaMMHoro obecneyeHus

Pa3paboTka METOAO0B U CPeACTB aBTOMATU3aLMM NPOEKTUPOBAHMUA
cnoxHbix MKT

3.6. UndopmanuonHad 6e30IaCHOCTD

0xupaemble pe3ynbTathl 3a4ebHbIX UCCNef0BAHMIA:
® NpPOTOTUMNbI CPEACTB 3aLUMTHI KOMMBIOTEPHBIX MH(HPACTPYKTYP HA OCHOBE NPUHLMNNANBHO
HOBbIX MapagurM, B TOM YACIE KBAHTOBOM KpMNTOrpadum U KOMNbIOTUHIA, HEPOKOTHN-

TUBHbIX NPUHLMUNOB;
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HepCHeKTI/IBHLIe HallpaBJIEHUAd HAYYHBIX I/ICCJIe,Z[OBaHI/Iﬁ

® NpOTOTUMbI NEPCNEKTUBHBIX CPEACTB W NMPOrPAMMHBIX CUCTEM 3aLUUThl AAHHBIX C YYETOM
HOBbIX MPUHLMMNOB OpraHu3auum WHGOPMALUM U B3aUMOZENCTBUA MH(DOPMALUOHHbIX
00BEKTOB, B TOM YMC/ie M0BANbHON UHTErpaLum UHPOPMALMOHHbLIX CUCTEM, MOBCEMECT-
HOrO AOCTYNA K NPUI0KEHUsM, HOBbIX MPOTOKONOB MIHTepHeTa, BUPTYanu3auuu, coumans-
HbIX CeTel, faHHbIX MOOUbHbIX YCTPOWCTB U reoNoKaLum;

® NpOTOTUMbI, OCHOBAHHbIE HA HOBbIX MPUHLUMNAX NMPOrpaMMHLIX CUCTEM BMOMETPUYECKOI
MAEHTUDUKALUY, 06PabOTKM, MHTErpaL MM U aHANM3a MYNETUMOLANIbHBIX GUOMETPUYECKMX
[aHHbIX, B TOM YUCNie B LieNisX UX UCMOb30BaHUs B HOBBIX 06/1aCTAX (COLManbHbIN BeO;
NPUNOXKEHMS, UCNONb3YIOLME TEOKOHTEKCT; 06ecneyeHne COXpaHHOCTY UMYLLECTBA; UTpbl

u ap.).

Ta6m. 7. IlepcieKTUBHBIE HAIIPABJICHUA 3a€JIbHBIX MCCIeTOBAHNI B TeMAaTHYECKON 00JIacTH
«MurdopmanuonHas 6€30MaCHOCTH

06nacTn 3aaenbHbIX UccnefoBaHui YposeHb NP Mpuoputetsl nP

TeXHONOrUM HAfEeKHOM NAEHTU- WNccnepoBaHue npobnem cTporoi ayTeHTUDUKALMN U LOBEPEH-
DUKaLUK 1 ayTeHTUdMKALUM ..UB Ho# 3arpy3ku B UKT c nomolybto Kpuntorpadbuyeckux npeobpa-
8 UKT 30BaHUil, B TOM YUC/IE C YYETOM UCMOSb30BAHUS TEXHOSOTMiA

KBaHTOBO KpunTorpacum

Co3paHue cucTeM ynpaBneHns NaeHTUPUKALMOHHON NHpOopMa-
LMeil npu ee pacnpefeneHHoi 06paboTke B KOPNOPATUBHbIX
U NyGNUYHBIX CEeTAX

Pa3paboTKa TeXHOIOr1i ayTeHTUMMKALMM 1 pa3rpaHUyeHus
pocTyna Ha 6a3e robanbHbIX CUCTEM MAEHTUDUKALNUY

HagexHble 1 10BEpEHHbIE Co3paHue 3aWmnuLeHHbIX TMHUA CBA3M HOBOTO NOKONEHUS,
apXUTEKTYPbI, NPOTOKONI, 'UU OCHOBAHHbIX HA KBAHTOBbIX 3h(eKTax KOAUPOBAHMA
Mogenu 0 W nepegayu UHMOPMALMK, a TaKKe INEMEHTHO 6a3bl AN

TaKUX TIUHUN

WNccnegosatune npobnem v cozganue mogeneit obecneyeHus
6€30MacHOCTM B CUCTEMAX PacnpefeneHHoNn 06paboTKu
LaHHbIX, B TOM Yucne npu peanusauuu grid-sbluncnernii

“ BUPTyanu3auuu npesocTasieHus pecypcos no tuny obnay-
HbIX BbIYUCTIEHWIA

HOCTPOEHME 6e3onacHbIx VIHCbOpMaLI,VIOHHbIX CnucTem C ucnonb-
30BaHMeEM He[0BEPEHHbIX NPOrPaMMHbIX U annapaTHbIX KOMNO-
HEHTOB

PaspaboTtka foBepeHHbix KT Ha 6a3e aHanUTMYeCKMX U UMUTa-
LMOHHbIX MOfieneil (apXuUTeKTypa, NepcrekTUBHbIe TEXHUYECcKue
peLeHuns, pernameHTsbl U NPOTOKOJbl hYHKLIMOHUPOBAHMUA)

®opMupoBaHMe MOZeneil MHTerpaLnu CpeacTs 3almnThl
nHdopmaL MK, 6a30BbIX KOMNOHEHTOB (CNeLManu3npoBaHHbIX
W HanoxeHHbIx) npu npoektuposaHuu UKT, uenesoit HacTpoii-
KW B COOTBETCTBUM C NOAUTUKON MHOPMALMOHHON He3onac-
HOCTU

Pa3paboTka METOZ0B NOBLILIEHUS HAZEKHOCTH, KUBYYECTU
u katactpocoycronumnsoctu KT
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ITepcrekTBHBIE HANIPABIEHUA HAYYHBIX HUCCJIELOBAHUN

(okoH4aHue)

06nacTn 3aaebHbIX UCCNea0BaHUI

YposeHb NP

Mpuoputetsl UnP

TexHonoruu obecneyeHus
3alMTbl N€PCOHANbHbIX AaHHbIX

O.UU

0606LieHNe OTEYECTBEHHOI U MEXAYHAPOAHON HOPMATUBHO-
NPUKNAAHBIX NPAKTUK B 0611ACTU CUCTEMHBIX CUTYALIUI U YA3BU-
moctut B KT paznuyHoro knacca u HasHadeHus (Buaa) npu
3allynTe NepCcoHanbHbIX faHHbIX

Knaccudukauma koHTeHTa MH(HOPMALMOHHBIX PecypcoB no
NPU3HaKaM BKIIOYEHMA NEePCOHaNbHbIX AAHHBIX, COOTHECEHMe ero
knaccos ¢ sugamu UKT, BbipaboTKa METPUKN YPOBHEN 33T
NepcoHanbHbIX AAHHbIX MPU 3TUX COOTHOLIEHUAX U METOANK WX
OLleHKM

Pa3paboTka TeXHONOrMi 3aLLUTbI NEPCOHANbHBIX AAHHbIX
B 60NbLIUX MHHOPMALMOHHBIX MacCUBax

Pa3paboTka TeXHONOrMi, OPUEHTUPOBAHHBIX Ha KOHDUAEHLMANb-
HOCTb nonb3oBarens (user-centric privacy)

Pa3paboTka TexHONOTUit CO3[aHMA AOBEPEHHbIX APXUTEKTYP, MpPO-
TOKOJ10B, MO eNent

Pa3paboTka TeXHOI0rMi 3alyUThl NEPCOHANbHBIX JAHHBIX
B CMCTeMax pacnpefeneHHoit 06paboTku uHdopmayuu

MeToabl 1 cpeficTBa GuomeTpu-
yecKoit naeHTUdMKaLum
JIMYHOCTH

O.UU

MpuUMeHeHWe KOMNIEKCHBIX NOAXOL0B K 06bEAUHEHNIO Pa3auny-
HbIX OUOMETPUYECKMX XaPAKTEPUCTUK ANS MOBbIWEHUA HAAEKHO-
CTM BUOMETPUYECKON UAEHTUDUKALUN TUYHOCTH

Co3paHue afekBaTHbIX MOfeselt 06pa3os 61OMETPUYECKUX
XapaKTePUCTUK U NOCTpoeHUEe 3D(EKTUBHBIX aIFOPUTMOB NOUCKA
B 6MOMETPUYECKMX MACCUBAX fAHHBIX

Pa3paboTKa anropuTMa u TEXHUYECKUX PELIEHMII C BBICOKUM
ypoBHeM 3 eKTUBHOCTU MAEHTUDUKALMOHHOTO pacno3HaBaHus,
3KOHOMUYHOCTU U KOM(OPTHOCTU UCMONb30BAHUA B MH(OPMALM-
OHHBbIX TEXHONOTUAX

MpoTBOAEICTBME HOBBIM
BbI30BaM WHPOPMALMOHHOW
BOMHbI U KMOEPNPECTYNHOCTH
B KT

.'UU

®opmMupoBaHne GaHKa CUCTEMHbBIX CUTYALMI MO HOBbIM HAaNpaB-
NIEHUSIM BbI30BOB UH(HOPMALMOHHOM BOMHbBI U KUGEPNPECTYNHO-
CTU B Cpefie CoBpeMeHHbIx 1 pa3suBatowuxcs UKT, ux xapakrepu-
cTMyeckas akTopusaLms B 4aCTU NPOTUBOAEHCTBUS

Pa3paboTka TeXHONOTMiI NPOTUBOAEICTBIUS aTaKaM B BUPTyasb-
HbIX KOMMbIOTEPHbIX CceTAx Thna Botnet

Pa3paboTKa MHTENIEKTYaNbHbIX TEXHONMOMUI 3aWMTbI MH(OPMa-
LMK HOBOTO Knacca, 067aaaklux CBONCTBOM afanTUBHOI
MOACTPOMKM MOA UIMEHAIOWMECH MEXAHWU3MbI NPOSIBEHNUS
Kubeparak

Pa3paboTka HOBbIX TEXHOIOTNI I MOHUTOPUHIA PEANbHOTO YPOBHS
3aWMLWEHHOCTU KPUTUYECKM BAXKHbIX MH(OPMALIMOHHbIX CErMeH-
ToB VKT B ycnoBusx NposiBNeHNs KNO6epBo3AencTBunii

PaspaboTka TeXHONOMMI MHTENNEKTYaNbHON hUNbTPaLIMK
BEO-KOHTEHTA U JOCTYNa K HeMy

Mcnonb3oBaHue nyGANYHBIX CETeN ANA CKPbITOi nepefayn
AaHHbIX
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3.7. AIropuT™MsI 1 mporpaMMHoOe o0ecliedeHne

Oxunpaemble pe3ynbrathl 3afe/1bHbIX nccnepoBaHui:
® nepcneKkTUBHbIE A3bIKKM N NPOTOTUNLI CUCTEM NMPOrpamMMUpOBaHNA, peanunsytoline HOBbIE

1 00beMHAIOLME CYLLECTBYIOLME NAPAAUTMEI, B TOM YUC/E OOBEKTHO-OPUEHTUPOBAHHbIE,
(YHKUMOHANbHbIE, NTOTUYECKME, A3bIKM cneundUKaLmii, «NporpaMMupoBaHue 6e3 npo-
rpamMMmucTa», NpeaMeTHO-0pPUEeHTUPOBAHHbIE, MPOrPAMMUPOBAHIME HA ECTECTBEHHOM fA3bl-
Ke, C NoAfepIKKON [LOKA3yeMOCTH pasNIMyHbIX CBOCTB MpOrpamMm;

NpOTOTUNEI KOMMNOHEHTOB MEPCNEKTUBHOTO CUCTEMHOTO MPOrpaMMHOrO obecneyeHus,
B TOM yucne obecneynBaiolyue NoBLILEHWUE NPOU3BOANUTENLHOCTU 06PabOTKU UHDOpPMa-
UMK, AOCTOBEPHOE [10Ka3aTeNbCTBO BbINONHEHUs TPebOoBaHUMA, NOAAEPIKKY NepPCneKTuUs-
HbIX apXUTEKTYP U Ap.;

nccnefoBaTeNbckue Moenu U anropuTMbl, afanTUpyeMmble K BbIYMCAUTENbHBIM CUCTEMAM
HOBOTO NOKONEHUS;

NPOTOTUMbLI MPOrPaMMHBIX CUCTEM, PEaNU3YIOLMX HOBbIE MOLENM OpraHu3auuu napan-
NeNbHbIX BbIYUCNEHW;

NPOTOTUMbI MPOrPaMMHBIX CUCTEM, PEANU3YIOLLMX HOBbIE MPUHLMUMBI PAacNpPeAeNeHHbIX Bbl-
YMUCNEHWII Ha Ba3e CeTU KOMMbIOTEPOB U MOBUIbHBIX YCTPOICTB YACTHBIX BNAAENbLEB;
NPOTOTUMbLI NPOrPaMMHbIX U ONEPaLMOHHbBIX CUCTEM C JIOKANbHO-aCUHXPOHHBIMU Mexa-
HU3MaMMU CaMOKOHTPONS U NapMpoOBaHUS OWNOOK;

nccnefoBaTeNbckue MOLENU MU NPOTOTUNbI ABTOMATU3MPOBAHHbLIX U aBTOMATUYECKUX CU-
CTeM aHanu3a nporpamm (BKNOYas [OKA3aTeNbCTBO UX PasNMyYHbIX CBOWUCTB) 1 npeobpa-
30BaHWA nporpamm (BKM0Yas ONTUMMU3ALMIO MO PA3UYHLIM KpUTEPUSAM, pacnapannen-
BaHWe, MHBEPCUIO, KOMMO3ULMIO U BbIBOJ HOBbIX MPOrPaMM W3 CyLECTBYIOLLUX);
nccnefoBaTeNbckue MOLENM M NPOTOTMMLI NPOTPAMMHBIX CUCTEM MALIMHHOTO 06YYeHUs,
OCHOBAHHbIX HA HOBBIX METOAAX W anropuTMax, B ToM yucne o6paboTku ceepxGonbLINX
1 Pa3po3HEHHbIX UCTOYHUKOB UH(OPMALUN.

Ta6m. 8. IlepcieKTUBHBIE HAIIPABJICHUA 3aJeJIbHBIX HCCIETOBAHNI B TEeMATHUECKOH 00JIacTH

«AJTOpuUTMBI M MPOrPpaMMHOE O0ecIeueHue »

06nacTn 3aaenbHbIX UccnefoBaHui YposeHb NP Mpuoputetsl nP

MepcneKTMBHblE Napagnrmbl

Co3aaHue A3bIKOB BbICOKOTO YPOBHSA Al NPOrpaMMUpoBaHus

N TEXHONOrNK NpOrpammmnpoBa- ..UU Ha BbIYUCIUTENbHbBIX CUCTEMAX HOBbIX APXUTEKTYP

HUA, A3bIKW U CUCTEMbI

Co3paHue cucteM aBToMaTU3aL MM NPOrpaMMUpPOBaHKs, obnerya-
foLMX aHaNM3 MPOrPaMMHOTO KOMMJIEKC], MOMOraloLLMX BbINO-
HUTb Npeobpa3oBaHmMs NPOrpamM, HE0OX0AUMbBIX ANS UX

3 ekTuBHO paboThl, B NepBylo o4Yepesb Ha NapannenbHbiX
IBM HOBBbIX apxuTeKTyp

Pa3paboTka s3bIKOB NPOrpamMMUpPOBaHMs CBEPXBbICOKOTO
YPOBHS, peanu3yoLux HoBble U 06begUHAIOWUX CYLLECTBYIOW e
napagurmel u a3biku (06bEKTHO-OPUEHTUPOBAHHbIE, GYHKLMO-
HaNbHble, lOrnyYeckne, A3bIKK cneLndukalnii u ap.)

Pa3paboTka MeTof0B aHanu3a v npeobpasosaHus GopmanbHo-
A3bIKOBBIX MOJE/IEN, B TOM Yucie nporpamm (onTumMmusauus,
cneuuanusayus, pacnapannenuBanue, sepudukalms, otobpaxe-
HUEe NPOrpamMm U3 OHOM Napagurmbl B Apyryio u T.4.)
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(okoH4aHue)

06nacTu 3aebHbIX UCCIeQ0BaHMi YposeHb NP

Mpuoputetsl UnP

Co3paHne 4eNoBeKO-MaLIMHHbBIX CUCTEM aHann3a u npeobpaso-
BaHuii nporpamm u hopManbHO-A3bIKOBbIX MOJENEN, UHTErpUpo-
BaHHbIX CUCTEM HAZEXHOTO, J0KA3yeMo KOPPEKTHOIO Nporpam-
MWUPOBaHUS

Co3paHue cuCTeM U A3bIKOB NPOrPaMMUPOBAHUSA IS HETPALULU-
OHHbIX aPXMTEKTYP (B TOM YMCIe NPOrpaMMUPYEMbIX TOTUYECKUX
MHTErpabHbIX CXeM, rpathuyeckux yckoputenei, BblYUCIEHNI,
yNpaBsiemMbix NOTOKAMU AaHHbIX)

MepcnekTUBHbIE TEXHONOTUN

¥ pelleHns Ans onepaLyuoHHbIX .'UU
cuctem, CYBJ, u nporpammHoro

o6ecneyeHns NPOMEXYTOUHOTO

cnos

Pa3pa60TKa TexHoNnoruni obecneyeHus HafeXHoCTu, 6esonac-
HOCTU U Bq)q)EKTl/IBHOCTM onepauuoHHbIX CNCTEM ONna cepBep-
HbIX, A€CKTONHBbIX, MOBUNBHBIX U BCTPOEHHbIX CUCTEM

MocTpoeHue afep onepaumoHHbIX CUCTEM, HALEKHbIX

M YCTOMYMBLIX K BPeAHbIM BO3LENCTBUsAM, C 0becreyeHnem
[LOCTOBEPHOrO AOKA3aTeNbCTBA BbINONHEHUs TPe6OBaHNI
MHdOpPMaLUOHHO Ge30nacHOCTH

BupTyanusauus annapatHoro obecneyeHus U nporpaMmmMHoro
obecneyeHmns HUKHEro ypoBHS

Ananus n TpaHchopmaums 60NbLIKMX MACCUBOB AaHHbBIX

Pa3BuTHe MOAyNbHbIX CPeAcTB BepuduKaLuum 1 aHanu3a
WNPOKOMACWTABHbIX KOMMOHEHTHBIX CUCTEM Ha 6a3e dopma-
NM3aLNU CEMAHTUKU KOMMOHEHTOB

MHTerpauns Bcex 0CHOBHbIX hyHKLMI1 6e30nacHOCTY
B 6a30Bble CAYKObI KOMNOHEHTHbIX Cpef,

Pa3BuTHE TEXHONOMMI NOCTPOEHUA MACWITAOMPYEMbIX CUCTEM
npW NoMoLM MeTOA0B pacnapanienuBanus, MoeNMpoBaHUs,
aHanusa u BepucukaLmnm

PazpaboTka 3hheKTUBHbIX TEXHONOMMIA aBTOMATHU3AL MM
nporpamMMMpOBaHUs, BKIKOYAs HOBble NOAXOAbI K «MpOrpamMmmu-
poBaHuio 6e3 NPOrpamMuUcTay, NpeaMeTHO-0pUeHTUPOBAHHbLIM
A3bIKaM M CUCTEMAM NPOrPaMMUPOBAHUSA, BNU3KKUM K ecTe-
CTBEHHOMY A3bIKY

KOrHUTUBHbIE TEXHONOT UM

O.UU

MccnepoBaHune n KOTHUTUBHOE MoAennpoBaHNe NHTENNEKTA

Pa3paboTka 6MOHMYECKMUX MPUHLMNOB, METOLOB U MOAENEN
B MH(OPMALMOHHbIX TEXHONOTUAX

Paspa6oTka UKT c KONNEKTUBHbLIM UHTENNIEKTOM

PaspaboTka TeXHONOrMil MOfEIMPOBAHMUSA YENOBEYECKOTO
WHTENNEKTa, 06ecneynBaloLMx aBTOMAaTU3MPOBAHHOE NPUHSATHE
CNOXHbIX peLleHnit

WccnepoBaHus B 061acTv NepCOHaNU3NPOBAHHbIX UHTEP(ENCOB,
CBA3aHHbIE C OpraHaMu YyBCTB YeNoBeka
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