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MHdJOpMaTMKa U BblYUC/IMTE/IbHAA TEXHUKA: NepCneKTUuBbl pa3BUTUA U
npuMeHeHUsa B BOEHHOM pgene

B cmamse npusedeHsl pe3ynemamsi aHaAu3a u 0606weHuss meHOeHYUl, CI0KUBWIUXCS 8 Hayane
XXI eeka e obnacmu UHGOPMAMUKU U 8bI4UCTUMENbHOU MeXHUKU. [ToKa3aHbl 803MOXHbIE Hanpaese-
HUs uccnedosaHuli 8 0aHHol obaacmu Ha bauxaliwee bydywiee, OUeHeHo 8UsHUE pa3gumusi Hayku u
mexHoo2uli Ha 06JIUK NepcnekmusHbiX 006pa3y08 800PYIEHUS, 80EHHOU U CNeyuanbHol MmexHUKU
(BBCT), 803MOx#HbIl Xapakmep 80UH U 80€HHbIX KOH(IUKMO8.

[naBHbIM (AKTOPOM [AOCTUXKEHUS yCrnexa B
Oyoywnx BOMHAX U BOOPYXXEHHbIX KOH(IMKTAX
XX| Beka, N0 MHEHWID OTeYEeCTBEHHbIX U 3apy-
OeXHbIX 3KCnepToB, OyaeT HanuumMe HOBEMLUMX
MHPOPMALMOHHBIX U TENEKOMMYHWUKALMOHHbIX
TEXHOMOMMMA KaK OCHOBbl pa3paboTku u npwm-
MeHEeHMS BbICOKO3(PhEKTUBHbIX MOBANbHbIX CU-
CTEM MOHWTOPMHIA, CBS3U U YNpPaBNEHUS BOEH-
HOro HasHa4yeHus. Mcnonb3oBaHMe pes3ynbTaToB
Hay4YHO-TEXHUYECKOro nporpecca B YCN0BUSAX
COBPEMEHHOW BOWMHbI — 3TO He NPOCTO BOMpocC
COBEpLUEHCTBOBAHUS CnocoboB BeaeHus 6oe-
BbIX OENCTBUMA MAn opyxus. CoBpeMeHHble BO-
eHHble pa3paboTkn B MHDOpPMaLMOHHOM chepe
06nafaoT MOTEHUMANoM, CNOCOOHbIM B KOpPHe
M3MeHUTb 061K BOMHbI XX| Beka.

Kak npeacraBnseTcs, Uenbilo HayuyHbIX uccne-
[0BaHWM B MHTepecax OOOPOHbI CTpaHbl Ha
MPOrHO3MpyeMbli Nepuos OOMKHA ObiTb paspa-
60oTKa TeopeTMyecKMx OCHOB pasBUTUSI OTeve-
CTBEHHbIX 6a30BbIX MHPOPMALMOHHO-TENEKOMMY-
HMKALUMOHHBIX TEXHONMOMMM U CPeacTB KOMMIEeKC-
HOM aBTOMaTM3aLMKM NPOLLECCOB MosyveHus, obpa-
60TKW, XpaHeHUS, pacnpeneneHuns, NpeacraBieHus,
BOCNPUSATUS JAHHBIX U MPUHATUS pelueHui, obec-
NeYnBaOLLMX NOBbILLEHUE SPHEKTUBHOCTU CUCTEM
yNpaBAeHns BOMCKaMM (CUNaMm) 1 OpyxmeM.

AHanuM3 OTeYeCTBEHHbIX UM  3apybexHbIX
Hay4HbIX NyHAMKALMIA NO3BONSIET BbIAENUTD Cle-
AyLliMe OCHOBHblE HAMpaBMEHUS HAYYHbIX MUC-
cnenoBaHui B 061act MHGOPMATHKK:

MaTemMaTuyeckme MeToAbl  MCCNef0BaHUS
CNIOXHbIX YNPaBASIOWMX CUCTEM M MPOLLECCOB,
MeTOAbl U CPeaCcTBa aBTOMATM3aLMUK;

MeToAbl U CPeacTBa MOCTPOEHUS UHTENNeK-
TyaslbHbIX CMCTEM YMNPaBAEHUS U MPUHATUS pe-
LWEHWH, B TOM YnC/ie Ha OCHOBEe HelMponHdpopMa-
TUKM U TEOPUM pacno3HaBaHMS 06Pa3oB.;

MeToAbl U CPeacTBa NOCTPOEHUS UHTErpupo-
BaHHbIX MHOOPMALMOHHO-TENIEKOMMYHUKALMOH-
HbIX CUCTEM U CeTew;

apxuTeKkTypa U nporpamMMHoe obecneyeHune
MHOOPMALIMOHHO-BbIYMCIUTENBHBIX KOMMIEKCOB;

MHGOpPMaLMOHHAA 6e30NaCHOCTb BbIYUCU-
TeNIbHbIX KOMMNEKCOB U CEeTeN;

MeToAbl M CPeacTBA MOCTPOEHUSI HAHO3MeK-
TPOHHbIX, KBAHTOBbIX M HAHO(OTOHHbIX YCTPONCTB,
YCTPOMCTB Ha OCHOBE HaHO- U MUKPOCUCTEMOTEX-
HUKM 019 NepcrnekTuBHbIX 0b6pasuos BBCT;

MaTemMaTMyeckme MeToAbl M KOMMEKChI
NporpamMM MMMUTALUMOHHOIO MOLENMPOBAHMUSA Ha
cynep-2BM B umHTepecax pa3paboTKM BbICOKO-
TEXHONOMMYHOM MPOMBILWIEHHOM NPOAYKLUM.

C yyeToM copepykaHus ynoMaHyTbix ny6num-
KauuMi MOXHO Onpenenuntb NpPOrHO3MpyeMbln
WHTErpanbHbIM YPOBEHb PEe3yNbTaTOB HAaYYHbIX
nccneposanmi K 2030 u 2045 ropam B obnactu
MHpopMaTukm (pucyHok 1). besycnosHo, ypoBHM
Pa3BUTUS TEXHUYECKUX CPELCTB U TEXHONOTUM B
3TOM 06N1acTM Ha [ANbHIOK NepcnekTuBy (0co-
6eHHO Ha 2045 roan) BecbMa NpuBAU3UTENBHDI.
JTW YPOBHM 3aBUCAT OT MHOXeCTBa (aKTOpOB,
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MO3TOMY MOXHO FOBOPUTb NIULLbL O NPOJIOHIALMM
AEeNCTBYIOLWMX HA CEroAHAWHWM OeHb HEeKOoTOo-
pbIX TPEHA0B NPU YCIOBUM OTCYTCTBUS BAUSHUS

Ha 3TOT npouecc Kakux-nmbo pe3KnUX MU3MeHe-
HWI, BbI3BaHHbIX HOBbIMM OTKPbITUAMMU, KPpU3nNcCa-
MM B 3KOHOMMUKE U COLMANbHOM MNONIUTUKE U T.4.

APXMTEKTYPLI cynep-2BM n ux
nporpammHoe ofiecnedeHune

MeToas! theKTMBHOMND KOHTPOMNA
OocTynakK pacnpefeneHHeIM pecypea

KeaHuTtoBas kpuntorpadua

MeTogs! 3amnTsl MHopmaLm

Wrpoeoe mogennpoeanie onepauuit

_ABTOMETU3MPOBAHHOE PacMo3HaBaHNe
e Uenei 1 cuTyauma

MHTEHHEKTyBﬂhHI:IE CHCTEMBI YyNIpaBNeHnA

~MeToab! NOAAEPHKA NPUHATUA PELUEHUA

WHTerpauma HHopMaLMoHHO-
TENEeKOMMYHUKALIMOHHEIX CeTell

CHCTEMBI MMUTALMK (NPeOcKazaTensbHOTo
MOJENUPOBAHNA) BOSHHOTO HA3HAYEHHA

Poccna 2014 rog, s Pocong 2030 rog

= === MupoBsle NaepsLl Poccna 2045 rog

PucyHok 1 - [porHo3umpyeMblii MHTErpasnbHbii YPOBEHb Pe3y/bTaTOB HayyHbIX nccnepgosanmii K 2030
n 2045 rogam B 06nact UHOOPMATUKMU U BbIYUCIUTENbHOM TEXHUKM

MopenvpoBaHue COXHbIX YNPaBASOLWNUX
CUCTEM U MpOoLEeccoB — 06N1acTb UCCNEef0BaHUNM,
ONMpaKLWAACa Ha AOCTUXKEHUS NPUKIAAHOM Ma-
TEMATUKKU, TEOPUM YMNPABNEHUS, BbIYUCAUTENb-
HOM TEXHWUKM U MHDOPMALMOHHBIX TEXHOSIOMMNM.
Benuka ponb mogennpoBaHus B BOEHHOM 06na-
CTH, NOCKO/IbKY OHO MO3BONSIET MPOBOAUTL aHa-
N3 BEPOSITHbIX CLEHApUEB BOEHHbIX OENCTBUM
n oueHky apdekTnBHocTn BBCT.

CrpaTerns panbHenwero pasBuTUS Moaenu-
poBaHMA onepaumin (B LAHHOM Ciy4vae nog one-
paumen noHUMaeTcs nboe CNoXHOe OencTBue,
ocyLLecTBnsseMoe CybbekToM, 0ObEKTOM MU UX
MHOXECTBOM) COCTOMT, Npexae BCero, B MakCu-
ManbHOM WMHTeNNeKTyannsauumn paboumx mMect u
B CO343aHMM MPOrpamMMHbIX aBTOMaToB, obecne-
YMBAKOLMX MPUHATUE pEeLleHUI ANs onpeaeneH-
HbIX CUeHapueB onepauumin. Bce goctuxkeHus B
3TOM HanpaBfeHuu:

MCMOMb30BAaHUU  BbIYUCIUTENIBHOM MOLLHO-
CTM KOMMbKTEPOB AN nepebopa OrpomMHOro
4MCNa BO3MOXHbIX BAPUAHTOB;

MCNOb30BaHMM (OPMASIbBHON JIOTMKM U Ha-
KOMJIEHHbIX B AAHHOM OTPACAM 3HAHWM (Hanpu-
Mep, 3KCMepTHble MEAULUHCKUE CUCTEMDI);

MCNONb30BaHUU (POPMANMU30BAHHbLIX 3HAHUM
B A3HHOM OTpacan (Hanpumep, OLEHO4YHas
dyHKUMS, AeblTHble CNPaBOYHMKM B LIAXMAT-
HbIX NpOrpamMmax).

N3BECTHO, YTO OCHOBHbIMM HanpaB/ieHNAMMU
pa3BUTUS U CO34aHUS HOBbIX METOAOB MOAENM-
pOBaHWUS onepauui SBASITCS:

dopManusaums CcueHapus onepauMm  Ha
OCHOBE 3BPUCTMYECKMX METOO0B W BOEHHbIX
3HaHUM C NPUMEHEHWEM MEeTOLOB JIOTMKM, Teo-
pun rpadoB 1 Apyrux;

aBTOMaTUYeCKoe reHepupoBaHME CLEHapUeB
ornepauum C OLEHKOM MX MO BEKTOPHOMY KpuTe-
pU10, BbIODPAHHOMY Ha OCHOBE BOEHHbIX 3HAHWA;

CcO34aHMe  anropuTMOB  HAMNpPaBIEHHOrO
nepebopa cueHapueB C BbIBOPOM ONTUMANbHO-
r0 N0 BEKTOPHOMY KpUTEPMUIO.

Pe3ynbratbl Hay4HbIX MCCIea0BaHMI B 06nactu
MOOENMpOBaHMs onepaumi (6oeBbix AENCTBUI), B
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OCHOBHOM, peanu3ykTcs Npu NOCTPOEHUU CUCTEM
UMUTALMOHHOIO MOLENMPOBAaHNUSA  (TPEHAXEPOB),
KOTOpble MOryT 6bITb UCMO/b30BAHbI:

npu NpoOBeAeHUM MEepPONpUATUI onepaTmB-
HOWM NOArOTOBKM;

B WTabax o0ObeAMHEeHMN, Ha KOMaHAHbIX
MyHKTaX B MUpPHOE Bpems npu 3abnaroBpemeH-
HOM W HenocpeaCTBEHHOM MOAroTOBKe K Bene-
HM0 60EBbIX AENCTBUM, AN yNpaBAeHMs BOMCKa-
MK (CcMnamu) B xoae BefeHust 60eBbIX AeNCTBUN;

ANs 00yyeHus cnylwartenen BOEHHbIX akaje-
MU NPUHSATUIO peLeHUn U MPaKTUYECKUM Ha-
BbIKaM YMpaB/ieHNs BOMCKAMU (CMAaMK) B AMHA-
MWKe pa3BUTUSI 0OCTAHOBKMY;

ANS UCCnefoBaTenbCkux Lenen B KayecTse
MHCTPYMEHTA MNOJTyYEHUS HOBbIX HAYYHbIX 3HA-
HWIA, B TOM uncne n ans o60CHOBaHUS xapakTe-
PUCTUK HOBbIX 0OPa3LOB BOOPYXEHUS U BOEH-
HOWM TEXHUKMN.

CoBpeMeHHble CNoXHble (OPMbl BOEHHbIX
LENCTBUIM MOTyT ObITb OOCTAaTOMHO aAeKBAaTHO
BOCMNPOM3BEeAEHbl HA MOAENUPYHOLLMX UMUTALMU-
OHHbIX cMCcTEMax. MccnepoBaHus B 3Ton 06nactu
HeobxoaMMbl ANS NPOrHO3MPOBAHMS COCTaBa U
cooTHoweHu Buaos BC PO, ctpaternyeckoro u
ONepaTMBHOIO MOCTPOEHUS rPYNNUPOBOK BOMCK
(cun), dopM n cnocoboB BeaeHUS BOEHHbIX Ael-
CTBWM, YNCNEHHOMO M OOEBOro COCTaBa BOMCK
(cun), obocHoBaHUS 3DEDEKTUBHOCTU BOOPYXKe-
HUS U BOEHHOMW TEXHUKMW.

KoMnbloTepHoe MogennpoBaHue obecneuu-
BaeT 3HAYMTENbHYI 3KOHOMUIO CPefcTB B Mpo-
uecce paspabotku BBT, 60eBoi MNOArOTOBKM
BOMCK M OMepaTMBHOM MNOArOTOBKM WTabos. B
HEKOTOPbIX C/y4asiX MOLENIMPOBAHUE SBNSETCS
€AMHCTBEHHbIM CNOCOOOM NPOBEPKM BO3MOXHO-
CTen pa3BepHyTbIX 6OEBbIX CMCTEM (HanpuMmep,
MPO) wnu oueHkM noCNeacTBUM NPUMEHEeHUs
OpyXus (Hanpumep, 94epPHOr0 UK Kakoro-nmbo
MHOTO C NPUHUMIMANbHO HOBbIMK TTX).

B HacTosILee BpeMs B KayecTBe npuopureT-
HbIX HAMpaBNEHUM HAYYHbIX MCCIELOBaHUN
MOXXHO BblAEeNUTb:

pa3BUTME METOAO0NIOTMYECKUX U MeToauye-
CKMX OCHOB CMCTEMHOrO (KOMMIEeKCHOro, rmbpua-
HOro) MOAENMPOBAHMA HA OCHOBE MeXAMCLM-

MAMHAPHbIX UCCNEA0BAHUA U UHTEMPALMN HEOKM-
H6epHeTMKM, UHDOPMATUKM U TEOPUN CUCTEM,;

KOMIM/IEKCHAsi aBTOMATM3aLMsl U UHTENNEKTya-
NN3aumMa MeToAOB M MHCTPYMEHTANbHbIX CPeacTs
CUCTEMHOrO MOZENIMPOBAHUS CNIOXKHbIX OObEKTOB
M NPOLLEeCCOB B peasibHOM MaclwTabe BpeMeHu;

pa3paboTka KOMOWHMPOBAHHbLIX METOMOB,
aNropuTMOB M METOAMK CUMCTEMHOIO MOLENUpPO-
BAHWMA CNOXHbIX 0ObEKTOB M MPOLLECCOB B KpU-
3UCHbIX (aBapUMHbIX, HEWTaTHbIX, KaTacTpopu-
YeCKUX) CUTyaLmsX;

MOZenMpoBaHMe NpoLeccoB MHPOPMALMOH-
HOW 60pbObI.

OgHMM M3 NepCcnekTUBHbLIX HanpaBAeHWUM
Hay4HbIX WMCCNeoBaHMI ABNSETCS Mpeackasa-
TeNbHOEe CynepKOMMbKTEPHOE MOAENMPOBAHME.
3afayen HanpaBfieHUs SBNSETCS CO34aHME CU-
CTeM KPaTKOCPOYHOro WM AOATOCPOYHOrO npes-
CKa3aTeNIbHOrO0  MOAENMPOBAHUS  COLMANbBHBIX,
TEXHOTEHHbIX, KAUMATUYECKUX, CEMCMUYECKMUX,
reodmMsnyeckux M T.M. COObITUIA U SABNEHUN.
HeobxoaMMoCTb [aHHbIX MCCeaoBaHUM 00y-
CNIOB/IEHA Pe3KMM POCTOM TEXHOrEHHbIX U Mpu-
POAHbIX KaTaCcTpo@d, HabnaaemMbix B NnocsieaHee
BpPEMS, @ Tak)Xe HOBbIMM TpeOOBaAHUSIMM K Npes-
CKasaTtesibHOW TOYHOCTU. [NpoBeneHne uccneno-
BAHWI B AAHHOM HAMpaBAEHWWN MO3BOSIUT CyLLe-
CTBEHHbIM 00pPA30OM CHU3UTb PUCKM BO3HUKHO-
BEHMS NMOA0OHOro poga KaTtactpod, notepu oOT
MX NOCNEeACTBMM, A TaKXKe KayeCTBEHHO MOBbI-
CUTb TOYHOCTb MPOrHO3MPOBaHMS.

Takke B pamMkax OAHHOrO HarnpasneHus oy-
LyT NpOBOAMTLCS UCCNEA0BAHUS B UHTEpPECaX COo-
30aHUS1 M Pa3BUTUS OTEYECTBEHHOM TEXHOMOTMMK
NnpencKa3aTeslbHOro CynepkoMMbOTEPHOrO Moae-
NNPOBAHMS, MPUMEHEHME KOTOPOM HAMpaBiaeHO
Ha MPUHUMNMANBHOE YAyYleHMe TeXHMKO-3KO-
HOMMYECKMX U TAKTUKO-TEXHUYECKMX XapaKTepu-
CTUK HAaYKOEMKOW NpPOAyKLMK, CyLLECTBEHHOE CO-
KpalleHne CpOKOB M CTOMMOCTU pa3paboTKu.

KnioyeBbiIM ~ KOMMOHEHTOM  TEXHONOMMMU
npenckasaTeNibHOro MOAENMPOBaAHUS  ABNSETCS
NpuKNagHoe nporpamMmHoe obecrneyeHne p[ns
MMUTALMOHHOIO MOALENUPOBAHUS Ha cynep-
JBM. PasButMe OTe4yeCcTBEHHOro MpUKIAGHOrO

BoopyxxeHue n akoHomuka 3 (32) /2015 r.

19



BoeHHO-TexHMueckas nonuTunka

MporpaMMHOro obecrneyeHuns ans MHXKEHepHOro
aHanM3a A0MKHO ObITb OPUEHTUPOBAHO HA:
LWUMPOKOE BHELPEHWE OTEYECTBEHHbIX MAKETOB
MPOrpaMM MMUTALMOHHOIO MOAEMPOBAHMS B 3KO-
HOMMKY, MPOMBILLNIEHHOCTb, HAYKY, 06pa3oBaHue;
pacwmpeHne GYyHKUMOHAbHBIX BO3MOXHO-
CTeli s oxBaTa bosee LWMPOKOro CNekTpa 3a4ay;

CO3[aHMe Cnedylowero NOKONEeHUS NPUKNAA-
HOro MporpamMMHOro obecneyeHus, 6asupyrowe-
rocs Ha HOBOM MaTeMaTUM4YeCKoM arnnapate M Ho-
BbIX MPUHLMMNAX NPOrpaMMUpOBaHus (rMbpuaHbie
BbIYMCIEHNS, OPUEHTaLMSl Ha apxuTekTypy SIMD,
HOBbIE TEXHONOMMM pacnapanfeNMBaHns U T.4.).

HCKYCCTBEHHOT'O HHTCIUICKTA.

Tennennuu pasBHTHA HCCAeNOBAHMI Mo pazpadoTke TeopeTHYECKHX 0cHOB coznanua UCY

‘/COB,Z[HHPIG MCTOJOIOTHH T4 OGLGII,I’IHGHI/DI HH3KO0- H BEICOKOYPOBHECBEIX CHCTEM HMCKYCCTBCHHOTO HWHTCILIICKTA;

‘/or[pe,t[eJIeHHe HaHpaBJIeHHﬁ paspaﬁoTKH YIPAaBIARIHX aITOPUTMOB CICOVIOUMICTO ITOKOJICHHA H

IKCIICPHMECHTAIIBHBIX 06p33LIOB CHCTCM C COBMCIICHHBIMH ¢JYHKHHHMH HaOMIOACHHA H KOHTPOJIA,
V’pa3p360TKa crroco0oB HHTCTpalIHH KOMILICKCOB HCKYCCTBCHHOI'0O HHTCIUICKTA B CCTH BCPXHCTO YPOBHA,

‘/,IIOCTPDKGHHC YFHY6JICHHOI‘0 TIOHHUMaHHA CYIMHOCTH XapaKTCPHBIX AT TOTOBHOTO MO3Tad IIPOIIECCOB OGY'-ICHPIH C

LIETIBIO paapaGOTKn CHCTEM HCKYCCTBCHHOI'0 HHTCIIICKTA,

‘/,Z[CMOHCTPEHPIH BO3MOXKHOCTH TOCTIDKCHMA BBICOKOI 3(1)(1)6KTHBHOCTH IMOITHOCTBIO aBTOHOMHBIX CHCTEM

» TPEeHAKEPhl, 00YYAIOIIHE CHCTEMBIL;

Hanpagaeuns passuruast BBCT, rmie oxnnaerca nanbosee 3HavnTeILHLIN NIPHpOCT 3¢ ¢ eKTHRHOCTH
38 CUeT HCMO/IL30OBAHMSA HHTELIERKTYAJbLHLIX TEXHOJOIHIl yupaBIeHHs

» MOIENUPOBAHUE IIPOLECCOB BeleHHs 00eBHIX AeHcTBUil 1 000CHOBAHHE COCTABA CHII U CPEICTB;

» HHTEIPHPOBAHHEIC CHCTEME] pa3sBeIKH H YIIPaBICHHS;

» IHUCTAHIIIOHHO-YIIPABIAeMEIe (B IIePCIIEKTHBE aBTOHOMHEIE) Pa3BeIbIBATEILHO-YIApHEIE OOSBLIE KOMITIEKCEL,
# OOpTOBBIE CHCTEME! YIIPARICHHA MOIBIDKHEIMH 00bekTamH, BKmouas BTO;

» MOOUIBHBIE pacTipeeleHHbIe CHCTEMBI O0eBOTO OXpaHeHHS 33JJaHHBIX pyOexkeit H 00BEeKTOR;

> p060TBI u p060TOTCXHH‘-ICCKPIC CIHCTEMbI BOCHHOI'O HA3HaA4YCHIA.

PucyHok 2 — CoBpeMeHHble TEHAEHLMMU U NPUOPUTETHLIE HAMPABNEHWUS PAa3BUTUS MHTENNEKTYAsbHbIX
CUCTeM ynpaBneHus

MHTepec BO BCEM MUPE K M3YYEHUIO U pas3-
BUTUIO METOAOB U CPeACTB MOCTPOEHUSI UHTEN-
NeKTyasbHbIX CUCTEM YNpaBNEHUS U NMPUHATUSA
pelueHui, B TOM YMCe Ha OCHOBE HelpouHdop-
MaTMKM M Teopuu pacnosHaBaHMs 06pasoB Mno-
cTosiHHO pacteT. OcHOBHas Uenb wuccneaoBa-
HWIN — CO3[4aHME MNepCnekTUBHbIX WHTEeNNeKTy-
anbHbIX cuctem ynpasnenus (MCY), cnocobHbix
BOCMPUHUMATb pasnnyHble BuAbl MHDOPMALMK,
aHanM3npoBaTb, 00yyaTbCs, afanTMPOBaTbCA U

3P hekTMBHO QYHKUMOHUPOBATbL B AMHAMUYECKM
U3MEHSAIOLWMXCS YCIOBUSX B PeasibHOM MacliTa-
6e BpemMeHu (PUCYHOK 2).

PaboTbl no 3Toi npobneme BeayTCs BO MHO-
MMX Pa3BUTbIX CTPaHAX, 0COBEHHO MHTEHCUBHO B
CLIA v AnoHuu, npuyem 6onblias nx 4acTb CO-
CpenoToyYeHa He B YHMBepcuTeTax, a B crneuma-
NN3NPOBaHHbIX PUpMax 1 nabopaTopusix.

HanbHenwaa aBTOMaTM3auMs NpoLEeccoB
MPUHATUS peLleHU B pacnpeneneHHbIX WUHTe-
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rPUPOBaHHbIX MH(MOPMALMOHHBIX CUMCTEMAX BO-
E€HHOro Ha3HayeHus Bce B 6onbluel CTeneHu 3a-
BMCUT He OT 06beMa MMEIOLLEeNCs B CUCTEME UH-
dopmaummu, a OT AOCTYMHOCTU M NOATOTOB/IEHHO-
cTn ee Ansg 3OPEKTMBHOrO MCMOMb30BAHUS NiU-
LUaMu, NpUHMUMaWmumMmn pewenuns. Ha ¢oHe po-
cTa TpeboBaHui K KayecTBy 06pabotkm nHpop-
MaLuMM U K COKPALLEHWIO BpeMeHW ee obpa-
60TkM 00beEM MHPOPMALMOHHBIX MOTOKOB KaX-
AblN rOf, yABaMUBAETCS.

[Mpn 3TOM BecbMa OCTPO CTOUT BOMPOC O
COBMECTMMOCTM PA3SIMYHbIX CUCTEM MOALEPXKKM
NPUHATUS peLleHni.

MNpu co3pgaHmMm pacnpeneneHHbiX MHPOpMa-
LIMOHHBIX CUCTEM OLHOM M3 OCHOBHbIX SBNSAETCS
npobnemMa MHTErpauMmM 3HaHWKA, BO3HMKAMOLLAS
npv OpraHM3auuun B3aMMOLENCTBUS C PA3HOTUN -
HbIMM  UCTOYHMKaMK uHopmaumn. PeweHue
3TOM Npobnembl CAEPXKMBAETCS 3HAYUTENbHbIM
OTCTaBaHMEM pa3paboTok cpeacTs hopmanbHOWM
CEMAHTUKU M MEeXaHM3MOB MX noagepxku. Cy-
WeCTBYOWME B HACTosLee BpemMa MeToabl M
cpencTBa obecneymBatoT MHTENPALLMIO TOJIbKO Ha
YPOBHE [AaHHbIX, T.e. obecneymBalT nepenady
[AHHbIX MEeXAYy pas/MyHbiMM 6a3aMu OaHHbIX,
He MCNoMb3ys MX CMbIC/IOBOE COAEPXKAHMeE.

H300pakeHNH;

CHCTEM yIpaBIeHHS,

CHHTC3a allTOpPHTMOBE;

Hanpanﬂenna HaY9HBIX HccaeqoBaHii oo PEII€HAK BODPOCOB paapaﬁonm MAaTEMaATHYECCKHX METOO0B
aHaJIH3la nmpopuaunn H CHHTE3a AAropuTMOB pacno3HaBaHnda

JCOBI[&HH& METOMOOB, AMTOPHTMOB H CHCTEM A aBTOMATH3allHH CHHTC3a IPOLCOyp 06]336011(}{ H paclio3HaBaHHA

\/paspaﬁoTKa TEXHOJIOTHH HHTETrpallHH CHCTIEM OﬁpaGO'TKH H pacIlO3HaBaHHA CHTHAIOE H HHTCIICKTYANBHEIX

v/ CO3/IaHHE METOIOB HHTEIUIEKTyATH3al[ii MPEABAPHTEIBHOTO aHATH3a JaHHBIX (0Oydaromeil HHbOpMaIHH) H

¥/co3/jaHie TEXHONOTHH "[IHCTAHIHOHHOTO" CHHTE3a H COMPOBOKICHHS CHCTEM 0OpaGOTKH H PACIIO3HABAHIIS
CHTHAIIOB C HCTIOIb30BAaHHEM BO3MOKHOCTEH IMOOANBHEIX HH(OPMAIHOHHBIX CETEH.

O0yUeHHH PAcIO3HABAHHIO OPHEHTHPOB H Heneil;

IIpAopnTeTHLIE HANPABICHNA HCCAeT0BAHNI 115 COBEPIIEHCTBOBAHNSA MeTONO0B i HHPOPMAUHOHHBIX
TexHod0rHi 00padoTKH, AHAINH3A W MOHENMAHNA H300paKeHNi

» Pa3BHTHE TCOPHH OLCHHBAHHA XapaKTEPHCTHK MOIIENEH MO MaloMy 4HCITY HaOmoIe HA it NIPHMEHHTENBEHO K
3anadyaM MOHHTOPHHTA H VIIPABJICHHA CHCTEMaMH II0 HA3CMHEIM OPHCHTHPAaM H HEIAM;

7 pazpaboTka METONOB H ANTOPHTMOB ONEPATHBHOTO (OPMHPOBAHHA KOPPEKTHPYIOIIHX QHUIBTPOB IO MAalTbIM
(parMeHTaM «3HAKOMBIX 0OBEKTOBY» Ha H300PAKEHHIX;

» pazpaGoTka METOIOB H alTOPHTMOB aHaNTH2a HHPOPMATHBHOCTH MalblX HaOOPOR NAaHHEIX NPH OIEPaTHEHOM

» pa3paboTka METOIOB H AaNTOPHTMOB ONEPATHBHOTO OOYUeHHsS aNrOpHTMOB aHaNW3a H IOHHMaHHA
n300paxeHnii (BKIOUAsA HEHPOHHEIE CETH) IO MATOMY YHCIY O0YYaANIHX MPHMEPOBR.

Pl/lcyHOK 3 - AKTyaJ'IbeIe HanpaBneHna pa3BUTUAa MaTeMaTU4eCKUX METO0B aHa/IM3a MHCIJOpMaLI,MM 7
CUHTE3a aITOPUTMOB pPacCrno3HaBaHKA

HameTtuBwmiica nepexof B MHMOPMALMOH-
HbIX TEXHOJIOTUSX OT YMNpaBAeHUs AAHHbIMKU K
yrpaBAeHU0 3HaHUAMKU U HEOBXOAMMOCTb pe-
weHna npobnembl wm3bupatenbHoro BbiboOpa
OAHHbIX M3  TPAAMLUMOHHBIX MPUIOXEHUA WU

npeBpaLleHns ux B UHGOPMaLMIO, AOCTAaTOUHYHO
ANg NpUHATUA SPDEKTUBHBIX peLleHui, onpeae-
NSieT aKTyanbHOCTb UCCNea0BaHMI U pa3paboTok
MeTOA0B M CPEeAcCTB, BbINMONHAOWMX CUCTEMOOB-
pasylowue u ceasylme QyHKUMU Mexay pas-
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JIMYHbIMWU YPOBHSIMM NPEACTaBNEHNS 3HAHWN.
MupoBble nuaepbl MO peanu3oBaHHbIM NpPOek-
TaM B paccMmaTpuBaemMon obnactu B HacToswee
Bpems AnoHuma u CLUA.

3HAUMMOCTb MCCNeAO0BaHUM MO  peLleHuto
npobnembl pacno3HaBaHusa 0b6pa3oB onpenens-
eTCcs TeM, YTO BeCbMa CyLLEeCTBEHHAsl 4aCTb MH-
dbopmaumm 0 BHELHEM MUpPe U3HAYANIbHO UMeeT
BMA, Pa3/IMYHOro poaa CUrHanoB, B TOM yucne —
peyeBbiX U U300paXKeHUN.

PaboTbl nmo npobneMe pacno3HaBaHMsa 06-
pa30B MHTEHCMBHO BeAyTCS BO BCex 6e3 ucknto-
YEeHMS Pa3BUTbIX CTPAHAX M B BONbLIMHCTBE pas-
BuBatowwmxcs. K segywmm MoxxHo otHectn CLLA,
®paHumto, fepManuto, Bennkobputarnmio u fno-

Hut0. Hanbonblune ycunms HanpaBaskloTCs Ha CO-
30aHMe CneLmann3MpoBaHHbIX CUCTEM ONS TaKUX
NpuUNoXeHui, Kak 0bpabotka u aHanus usobpa-
XEHWW, aBTOMATUMYeCKoe YTEHME CKaHWpyeMbIX
TEKCTOB, HEPA3pYLUAOLLMI KOHTPO/b, aBUAKOCMU-
YeCKWUA MOHUTOPUHT U OUCTAHUMOHHOE 30HAMPO-
BaHue, peyeBoMn BBOA MHPOPMaLMUMU.

Hanbonee akTyanbHbIMM HanpaBneHUsSIMKU pas-
BUTUS HAYYHbIX MCCNEN0BAHUIA B AAHHOM 06nacTu
B BvdkanLwme rogpl SBASKOTCS (PUCYHKM 3, 4):

HOBble MaTeMaTMyecKne MeToAbl aHanM3a
MHMOPMALMKN U CUHTE3A ANTOPUTMOB PaCMO3Ha-
BaHUS;

He/poceTeBble aNropuUTMbl peLleHus 3a4ad
pacno3HaBaHus 06beKkTOB (Lenen).

SMOITHMOHATBHBIM COCTOAHHCEM HIIH aKIICHTAMH,

MHOI'OT'OJIOCHA,

peum;

NepeBo/a YCTHOH pedH ¢ OHOTO A3EIKa Ha JPYToil.

CymecTBeHHO BAKHbIC, ¢ TOYKH 3PEHHS PEIIEHRs 3a/1a4i PACHOIHABAHMS PeuH, HanpaBJIeHHs
Hec1e10BAHTH

‘/COB,I[aHPIC poﬁacnrbrx MCTOJOB PACIIO3HABAHIM PEUH B YCIOBILAX OT'paHI/I‘-ICHI/Iﬁ ITIOIIOCHI 9aCTOT, HATIMYIHA

OIYMOB Ha BXOJIC CHCTEMEBI H B KaHAJIC TIEpPEIaYll, a TAKKS HCKaKeHHIi Tonoca JHKTOPOB, BEI3BAHHEIX, HATIPUMED,

v'pacrio3sHaBaHWe CHOHTAHHOI Pa3roBOPHOIT PEYM ¢ CONMYTCTRYIOMMMH €if arpaMMaTH3MaMH, TIay3aMH,
[IOBTOPAMH, 3allHHKAMH H ¢ He [T0JTHOCTBI) IIPOH3HOCHMBIMH CI0BaMH, I1epeOHBAHHE TOBOPALIEIO H CUTYALIAMHI

/paapaGOTKa MOI[eJICﬁ AJHanIora, KOTOPEIC 00eCIeYHBAIOT BO3MOKIOCTE BCICHHA aICKBATHOI'O PACIIO3HABAHHA

‘/BOBMO}KHOCTB OMHOBPEMCHHOTO PACITIO3HABAHUA HECKOJIBKHUX A3BIKOB C CO3TaHUCM CHCTEM aBTOMAaTHYCCKOIO

» OITHUMHU3AIMA CTPYKTYPBl HeHpOHHBIX ceTel;

OcHoBHBIC HANIPAB/ICHHHA PAIBHTHA HCCASAOBAHMI B 001ACTH TEOPHH HelPOHHBIX ceTeil
» HeHpoceTeBEIe ANTOPHTMBI A PEIIeHNA 33139 PaTHOIOKAITHI;
# HelpoceTeBbIe ANTOPUTMBI I allIapaTyphl MOTpeOUTeNell CIIyTHUKOBOH HaBHTAIIHIL,
# HelipoceTeBbIe ANTOPUTMEI I PEMISHHA 33/1a4 aBTOMAaTHUESCKOTO YIPABISHHS IIPoIeccaMi H 00beKTaMId,

» HelpoceTeBBIe aNTOPHTMBI I peIeHU 3a/1ad 00padoTKH H300paKeHHIT;

» PazpadOTKa HOBBIX THUIIOB M CTPYKTYP HEHPOHHBIX CeTeil;
» paszpa0oTKa M HCCIEIOBaHNE ANrOPHTMOB amarTaiiy (HacTpoiiku) HellpoHHBIX ceTeil;
# METOJIbl U AITOPUTMBI OLIEHKN HAIESKHOCTH U uarHoctuku HC;

» Teopus MOCTPOSHHUA U MPHUMEeHEHHI HEHPOKOMIThIOTEPOB.

PucyHok 4 — CoBpeMeHHble TEHAEHLMM U NPUOPUTETHbIE HAaNpPaB/iEHNS Pa3BUTUS HEMPOCETEBbIX
aNropMTMOB peLleHns 33434 pacno3HaBaHMs 06beKToB (Lenen)
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OgHMM M3 nNepcrneKkTUBHbIX HamnpaBneHWM
Hay4HbIX MWCCNEeOOBaHUMM SBNSETCS YeN0BeKO-
MaLWWHHblE MHTepdencCbl, OCHOBAHHbIE HAa pac-
MO3HAaBaHMWU BHUMAHUS, HAaMEpPEeHUM U peun
nonb30BaTenNs, a TakKe AMHAMUYECKUX TpeXMep-
HbIX CLLEH B pEXMME peanbHOro BpeMeHM!.

MupoBbie nuaepbl B 3ToM 061aCTM B HACToS -
wee spemsa CLUA u ctpaHbl EBponbl.

B nocnegHue roabl Hanbonee octpas 6opb-
6a 3a MHHOBALMOHHOE NNAEPCTBO B NepefoBbiX
CTpaHax Mupa pa3BepHynacb B 061acT TeXHO-
NOTMM  LWIECTOro TeXHONOrMYeckoro yknaga -
KOHBEPreHTHbIX, UMEHYEMbIX B aHITIMMCKOM 3BY-
yaHuu NBIC, a B pycckon TpaHckpunumm HBMK-
TEXHONIOTUI (B COOTBETCTBUM C NepBbiMU ByKBa-
MW HauMeHoBaHuh TexHonormi: N uam H -
HaHo, B unn b - 6wuo, | unan N - nudo, C unn K -
KOrHO).

HBMK-koHBepreHuns 370 uaywmi cenvac
npouecc obbeauMHEeHWUs HAHOTeXHONorum, Guo-
TEXHONOMMMA, UHOOPMALMOHHBIX TEXHONOMMA W
KOTHUTUBHOM Hayku. Pa3sutne 3Tnx obnacten
He MpoCTO AONONHSAeT ApYyr Apyra, BO MHOIMOM
3T 061acTM NocTeneHHo camBakTCcs. H (HaHo) —
HOBbIM MOAXOA K KOHCTPYMPOBAHUK MaTepua-
NOB «MOJ 3aKa3» MNyTeM aTOMHO-MOJIEKYNSPHOrO
KOHCTpyMpoBaHus, b (6uo) - no3sonuT BBOAUTHL
B KOHCTPYMpPOBaHWE HeopraHM4yeckux maTtepma-
NnoB 6MONOrMYecKyro 4YacTb M TakMM 06pa3om no-
nyyatb rubpuaHblie mMatepuanbl (HAHOBMOCEHCO-
pbl), U (MHPOPMaLMOHHbIE TEXHONOTUM) — OAAYT
BO3MOXHOCTb B TaKOM rMOpuAHbIA MaTepuan
WU CUCTEMY «MOACAANTbY MHTErPANbHY CXEMY
M B UTOre NOJYYUTb NPUHLMMMUANBHO HOBYH MH-
TennekTyanbHyto cuctemy. K (KOrHUTUBHbIE Tex-
HOMOMMK), OCHOBAHHbIE HA WM3YYEHUM CO3HAHWS,
MO3HaHMS, MbICIMTENILHOIMO npouecca, nosee-
HMS XMBbIX CYLLECTB M Ye/lOBEKA B MEPBYH Ove-
peab Mo3BoNAT pa3pabaTbiBaTb anropuTMbl, KO-
Topble dakTMyeckn ByayT «OAyLIEBNATb» CO34a-
BaeMble CUCTeMbI, HAAensas X Hekum nogobuem
MbIC/IUTENbHBIX QYHKLUMA.

K HacTosweMy BpeMeHU yyeHbIMW Bblaene-
HO 20 OCHOBHbIX TeHAeHuun B obnactu HBUK-
TEXHO/OMMM, KOTOPble CNOCOOHbI 0Ka3aTb Cylue-
CTBEHHOE B/MSHME HA 06LecTBEHHOe YCTpOK-

cTBO B TeyeHue bamxkanwmx 10...20 net. Hanbo-
nee 3Ha4YMMbIMU U3 HMUX 4S9 060pPOHOCMOCOOHO-
CTU CTPaHbl SABNSIOTCS:

BbICOKOCKOPOCTHbIE MpsiMble  MHTepdenchbl
MeXay 4el0Be4YeCKMM MO3roM M MalMHAMM;

Manopa3MepHble (BCTpauBaeMble, BXMBse-
Mbl€) CEeHCOpbl U MPOLECCOpbl AN KOHTPONS ye-
NOBEKOM COCTOSIHMS 3[40POBbSl, OKPYXKatLLen
cpeapbl, BbIIBNIEHUS NOTEHLMANbHbIX YrpO3;

3KONIOTMYECKM UYnCTble 3Hepro3@deKkTUBHbIe
MaTepuanbl C TOYHO 33a[aHHbIMM CBOMCTBaMM,
BK/1H0YAs BO3MOXHOCTb aAanTaumMm K U3MEHSI-
LLMMCS YCNIOBUSAM;

WHTeNNeKTyanbHble 60eBble M TpPaHCNOPT-
Hble CpeacTBa, afaNTUBHbIE WHTENNIEKTYasibHble
mMaTepuanbl, Heysa3BMMble MHOOPMALMOHHbIE
ceTu, pa3BenblBaTeNibHble CUCTeMbl HOBOrO MO-
KONneHusa v T.0.

MeTtoabl 1 cpeacTBa NOCTPOEHUSA UHTErpuU-
pOBaHHbIX MH(GOPMALMOHHO-TEIEKOMMYHMKA-
unoHHbIX cuctem u cetein (UTKC). Cywectsyto-
LMe MUPOBblE TEHAEHLMM HALLENEHbl HA pPacCLUM-
peHne (MYHKUMOHANbHbIX FPaHWUL, TaKUX CUCTEM
M ceTer BMIOTb OO OXBATa BCEro, YTo TaK WM
MHaye CBS3aHO C MepeMelLeHneM UHpopMaLm-
OHHbIX pecypcoB B NPOCTPAHCTBE, U MOCTPOEHUE
B KOHEYHOM MTOre eaMHOro MHMOPMALMOHHOIO
MPOCTPaHCTBA.

[na obecneyeHuns becnepeboiHoM nepena-
un nHpopmaumm MO CLUA npuctynmno k nepe-
XOA4Y OT UCMONb30BAHUS U30/IMPOBAHHBIX 3NU30-
AMYECKM KOHTaKTUPYHLLMX Mexay cobon cu-
CTEM K L,eN0CTHOM B3aMMOCBA3aHHOW MHbOpMa-
LMOHHOWM CTpyKType. Llenb — ynopagountb QyHK-
LMOHMPOBAHME CaMOCTOATENbHbIX MHGbOPMaLM-
OHHbIX noacucteM eupoB BC CLUA Ha ocHoBe
obbeanHeHHOM robanbHOM TeNeKOMMYHMKaLM-
OHHOM MHDPACTPYKTYPbI.

B HacTosee BpemMs paccMaTpuBaeTcs BO3-
MOXHOCTb PELUEHMS 33[34YM Mepexoda OT KOM-
MYHWKALMOHHOro MHTepHeTa K BblYMCIUTENBbHO-
MYy.

C 3TOM Lenbl pa3BuTble CTPaHbl, B NEPBYHO
ouepenpb CLUA, pa3sepTbiBatOT paboTbl NO TEXHO-
NOTMKN CO3[AHMA HALEXHbIX pe3epBUMPOBAHHbIX
pacnpeneneHHblX 0bWeHAUMOHANbHbIX BbICOKO-
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NPOU3BOAMTENbHbIX BbIYMC/IUTENIbHBIX CUCTEM.
JTn TexHonorum nonyyunnu HassaHue GRID-Tex-
HONMOMMM M B HaCTOsILLee BpeMsi HaxoaaTcs B
CaMOM Hauane cBoero pa3sutus. CerogHs HU
OfHa CTpaHa He obnagaet 3akoH4YeHHbIMKU GRID-
TEXHOMOMUSIMM.

Ha ocHoBe 3TOro nogxona B NpPakTUKY aKTUB-
HO BHeOpSOTCS HOBble apXMTEKTYPHbIE peLleHus,
obecneunBaroLie NOCpeacTBOM UCMONb30BAHMUS
CKOPOCTHbIX TENEKOMMYHMKALUMM U CUCTEMHbIX
OnepauMOHHbIX CPeacTB MHTerpaumio MHdopMma-
LMOHHBIX M BbIYMCAUTENBHbIX PeCcypCcoB, HAX0As -
WMXCA Ha NtobbIX paccTosiHMAX opyr ot apyra. B
pe3ynbraTe, pa3nnyHble TUMbl pecypCcoB: npoLec-
COpbl, NAaMATb, MPOrPaMMbl, MaCCMBbI AAHHbIX, UH-
dopmaumoHHble 6a3bl, BbIYUCAUTENbHbIE CETU —
0bpa3zytoT obLyee none, U KaKAbIM pecypc CTaHo-
BMTCS OOCTYNHbIM MOBCEMECTHO, HE33aBUCUMO OT
CBOEro pacnonoXeHus. 3Ta COBOKYMHOCTb pecyp-
COB MOXEeT MCNONb30BaTbCS KaK B MHTEpecax of-
HOr0 KOHKPETHOrO MPUIOXEHUS, TaK U B peXume
pasfensieMoro Mexay MHOMMMM 334ayvyaMu Kos-
NEeKTUBHOrO AOCTyna.

Pa3paboTaHHble B nocnegHee BpeMs B paM-
Kax apxutektypbl cepsucos (OGSA - Open Grid
Services Architecture) cTtaHOapTHble NPOTOKO/bI
penatot GRID yHuKkanbHbIM CpeacTBOM gns opra-
HM3auMM WMpoYanwwero cnektpa ¢opm pacnpe-
LENeHHOr0 KOMMbKTUHIA: AUCTAHLMOHHOMO UC-
NOMb30BaHMs pecypcoB Ans obpaboTkm U xpaHe-
HMS AaHHbIX; COOpa AAHHbIX OT MHOXECTBA MCTOY-
HWKOB W OMEpaTMBHOM WX Mepefayn B LEHTpb
XpaHeHusi 1 06paboTKu; onepaTMBHOM aapecHOM
paccbikM coobweHui nonyvarensam. [10CKonbKy
apxutektypa GRID obecneunBaer npsamoe npo-
rPaMMHOEe B3aMMOAENCTBUE KOMMOHEHTOB, MOXET
NOA4EPXKMBATLCS OYEHb BbICOKAS CTerneHb aKTy-
ANbHOCTU TekyLen MHDOPMALMU U CBOEBPEMEH-
HOCTb BblAauM YNPaBASHOLWMX BO3LENCTBUN.

B kauectBe BHewHen uenu paszsutma GRID-
TEXHOMOMMM YacTo AEKNApUPYETCS paLMOHaNbHoe
MCNONb30BaHME NPOCTAMBAKLMX KOMMbIOTEPHbIX
MOLLHOCTEW AN peLleHust NIerko pacnapannenu-
BaeMmbIx 3aga4. OgHako passutne GRID-TexHono-
M npexae BCero npecnesyer Uenb CO34aHMS

pacnpeneneHHon cpefbl UCMOMHEHUS NMPOrpPamm,
TONEPaHTHOM K Clyy4anHbIM €HOSIM annapatypebl,
MHOOPMALMOHHBIM U PU3NYECKMM aTaKaM.

[MOCKONbKY 3KOHOMMKA, CUCTEMbI >KU3HE-
obecneyeHnss M OOOPOHHbLIM KOMMNIEKC pa3Bu-
TbIX CTPaH CerofHs HanpsiMyl 3aBs3aHbl Ha
KOMMbIOTEPHbIE TEXHOMOMMK, BKIIKOYASN U BbICO-
KOMpOU3BOAMUTENbHbIE BbIYMCIEHWUS, MOXKHO CAe-
NaTb BbIBOA, O TOM, 4yTO pa3sutme GRID-TexHONo-
MM B MepBYK o4vyepedb HAMPaBJEHO Ha pelle-
HMe npobnemM HauuoHanbHOM 6Ge30nacHOCTH
MPOMBILINEHHO Pa3BUTbIX CTPAH.

Kak u ppyrme TexHonoruu, obecrneumBaio-
Wwue HauMoHanbHy 6e3onacHocTb, GRID-tex-
Honornn B Poccum He MoOryT ObiTb LLEMKOM 3a-
MMCTBOBAHbl W3BHE WM [OO/MKHbI OblTb OCBOEHbI
POCCUMACKOWM HAYKOWM M MPOMbILLIEHHOCTbHO.

MpobneMbl HagEXHOCTH, COMPOBOXAEHUS,
CTapeHns 1 MoAepHuM3aummn obLleHaunoHanb-
HbIX KOMMbIOTEPHBIX U KOMMYHUKALMOHHBIX CU-
cTeM, B 0COBEHHOCTU Hanbosiee MOLLHbIX, CTOST
n nepen Poccuen. Passutne GRID-TexHonorum
CO30aCT  WHCTPYMEHTbl AN pelleHuss  3TUX
npo6nemM 1 NOCNYXWUT YKPEnIeHU0 HALMOHANb-
HOM 060pOHbI M 6€30NaCHOCTM (PUCYHOK 5).

B 2012 rogy DARPA npuctynuno k paspa-
6oTke HOBOro cnocoba GecnpoBofHONM Nepena-
4M OaHHbIX. TexHonormsa fomkHa obecneynTb 3a-
WMPpoBaHHY nepeaayy MHPopMaLmn Co CKO-
poctbto 6onee 100 rMrabut B cekyHay Ha pac-
ctosHne okono 200 kunoMeTpoB Mexay ABYMs
camoneTamu. Mexay caMoOneToM U Ha3eMHbIM
06beKTOM coeauHeHue ByaeT yCTaHaBIMBATLCA
Ha pacctosHum okono 100 kunomeTpos. [naBHoe
30eCb AaXe He CKOpPOCTb Nnepefayu, a 3aWmieH-
HOCTb OT C/Y4aMHbIX UM HAMEPEHHbIX NMOMEeX U
npoTnBoaencTens cpencts POb npotuBHuMKa.

Llenbto nccnenoBaHus B 4aHHOM Hanpasne-
HWUM 9BNSETCS pa3paboTka MPUHLMNOB CO34aHMA
BbICOKOCKOPOCTHbIX ONTUYECKMX CeTel CO CKO-
poctamu fo 25Iéut/c n 6onee Ha 1 kaHan. 210
Nno3BonuNo Obl OCYLWECTBNATb peanbHyl nepe-
[ayy [OaHHbIX Ha COMOCTAaBUMbIX C MPOEKTOM
DARPA ckopocTtax.
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BBIYIIC/IITE/IRHBIX Y3I0B paBJlII‘-IHOfl MOIIHOCTH;

R

cpene;

[IpunopuTteTHbie Hanpasiaenns Hccaexopannii no GRID-TexnosorusiM B nETEpecax 000pOHLI H 0€30MACHOCTH

CTpaHbl
v ANTOPHTMET PENICHITS 3a1a9 MOJIETHPOBAHIIS, IPOTHO3a 1 YIPABTEHIS B HEOMHOPOIHOI TMHAMUYECKN KOHQUTYPHPYEMOiT ceT

TpeDOBAHI K paclpele/eHHOI BLIYICIUTENLHOI cpesle H K IporpaMMaM, BRIIOTHAIOMHMES B 5Toli cpesie;
METOJIbl HHKOPIOPALUIH HOBBIX IIPOLECCOPHBIX apXUTEKTYP. HOBBIX IIpoleccopHblx y310B 1 3BM B GRID cpeny;

AJITOPHITMBI MOZETIPOBAHIA 1 YIIPABICHIA, ONTIMHI3HPOBAHHBIX UL BBIMIOTHEHHA B HeO,IlHOpOI[HOfI perancuTensHoi GRID-

v obecreuente MHGOPMAITIOHHON Ge30macHOCTH TporpaMM, BemonHEstomnxes B8 GRID-cpene;

v' TpeboBaHNS K MOpoOrpaMMaM pearThHOTO BpEMEHI, NPeJHA3HAYEHHBIM Ul BHIIONHEHHS B CPele ¢ MeHsHIelics
BBIYNCTITENBHOI MOITHOCTEI0 H JIONYCKAIONINM AaBTOMATHYECKYK) AETPANalllio/BOCCTAHOBICHHE [0 MEpe H3MCHCHIL
1IapPaMETPOB CPEIEL.

[lepcnexkTHBHBIC HANPABICHHS HAYYHLIX HecaeloBanmii B oomactu HTKC

1. Texnomornm n mapanneTbHEE aTTOPHTMEI cOopa, XpaHeHnd, 00paboTKN, TONCKa, aHATN3a, BU3YATH3AINA CBePXOOIBITIX
MaccnBoB naHHbIX (Big Data).

2. AmamiTndeckne crcTeMbl HoBoro noxonens (Next-generation Analytics), HOBbIe TeXHOTOTHH (popMam3aliii 3HAHIIL
KOTHITHBHBIE MOIEII CO3HAHIS I [IOBeIeHId, TeXHOIOTHH MOIeNIPOBAHIII JeJI0BeYeCKOr0 IHTeITeKTa.

3. dopmammzaiig 3HAHWI, BKTHOYAS: MYIBTIM3BIUHBIC 1 MYTETHMONANBHEIE CHCTEMBI (OpMATH3AINN, aHAMI3A W
TpeobpasoBaHi 3HAHMIT, OOOTOYUKI I HOBOTO MOKOJEHIS SKCTIEPTHBIX CIICTEM, OCHOBAHHBIX HA 3HAHIAX.

4. Asromarn3anus ynpasieHId OONBIIIMII CIICTEMAaMII, BKIIOYad ICCIeNOBaHIM B 00IACTH HOBBIX IPHHIMIIOB, MOOEIell I
IPOLECcOB YIpaBleHHd OonplInMH cHeTeMaMi. HeoOXomuMoeTs TakuX HCCTeJOBaHNII OOYCIOBIEHA NPONCXONAIIIMH B
TIOCIIEHIE TOMBI CYIISCTBCHHBIMI H3MEHEHIAMII ITHOPMAIIIOHHOIT HHGPACTPYKTYPH! YIPABICHIIA; MOABICHIIEM HOBOTO CIEKTpA
TEXHOJTOTIMECKOrO O0OpYNOBaHI, OONANaroNIero BO3MOKHOCTAMII CETEBOTO B3alMONEIICTBIA, pacmpelcicHHOIl obpaboTkn n
KOMIOHEHTAMII IICKYCCTBEHHOTO NHTEIUIKTAa, HOBEIMI BO3MOXHOCTAMI OOGECIeUeHI WHTepomepabembHOCTH B CHCTEMAx
(«MuTepHeT Bemeily); pa3BUTIIEM TEXHOTOTIIT TPEXMEPHOTO KOMIPOBAHILT I T.IL

5. Emmnoe mapopMammoHHOe Node HayKH, HaydHble CETH, BKIOYad paspabOTKy IPOTOTHIOB CICTEM H CeTell,
obecneunBaronx 3¢ ¢eKTHBHBII 1 Ka4eCTBEHHEIH OCTYI K HHPOPMAIIOHHEIM HAYYHBIM pecypcaM, mepeaady OOMbIX 00beMOB
MAaHHBIX, MOAYYAEMBIX B pE3yIbTaTe Hay9HBIX SKCTIEPHMEHTOB, pacmpeneneHHyw o0paboTky HaydHOW WHGbOpMAITT,
KOMIEKTHBHEIT MOCTYT K YHHKATbHOMY OOOPYIOBAHHIO M SKCTIEPIMEHTATHHBIM CTeHIaM, paboTy pacmpeleNeHHBIX HAYTHBIX
mabopaTopii 1 KOINEKTHEOB, OOMEH OMBITOM M Pe3yJsTaTaMN HAYYHBIX HCCITeTOBAHMI, CeTeBOe B3ANMONENCTBIE YUpesKIeHuil
BBICIIIETO IPO¢ECCHOHATBHOTO 00Pa30BaAHIL], HAYIHBIX IICHTPOB I YIPEKICHHIIL.

PucyHok 5 - lMepcnekTrBHbIe HanpaBneHns uccnenosaHnin B obnactm no GRID-texHonornin u MTKC

MepcnekTMBHbIE MCCnenoBaHUs B 06nacTu
pa3paboTkM MeToLOB WM CPencTB MNOCTPOEHUS
MHTErpMPOBAHHbIX  MH(MOPMALMOHHO-TENEKOM-
MYHWMKALMOHHbIX CUCTEM U CETEN MPUBELEHbI HA
pUCyHke 6.

MupoBble nuaepbl B HacTosliee BpeMs B
3ToM obnactm CLUA v pag ctpaH EBponbil.

ApxuTeKTypa U nporpammMHoe obecneveHune
MH(POPMALMOHHO-BbIYUC/IUTENbHbLIX  KOMIMIEK-
co. Co3gaHne U NpMMeHeHne BbICOKONPOWU3BO-
OMTENbHbIX BbIYMCIUTENBHBIX CUCTEM — Cynep-
KOMMbIOTEPOB BO BCEM MUPE OTHOCUTCS K dak-
TOpaM CTpaTerMyeckoro noteHuMana 060poHHO-
ro, Hay4YHO-TEXHMYECKOr0 MW HAPOAHOXO3$M-
CTBEHHOTMO 3HAYeHus.

JTO CBA3aHO C HEOOXOAMMOCTbIO peLLeHMs
CNIOXHbIX 334a4 BOEHHOrO, MNPWMKIALHOTO U

Hay4yHO-dYHAAMEHTANbHOIO XapakTepa, Tpebyto-
wux 6onbworo obbemMa BblYUCIEHUM M 0bpa-
OOTKM OAHHbIX.

OnbIT pa3paboTkn M MOAEpHM3AUUKU CNOXK-
HbIX CMCTEM BOOPYXXEHMS MOKa3blBAET, YTO MO-
BbllUEHWE MNPOU3BOAUTENBHOCTU BbIYMC/IUTENb-
HOWM TexHWKM obecneynmBaeT BO3MOXHOCTb MC-
Nnonb30oBaHUs bonee COBEPLUEHHbIX aArOpUTMOB
06paboTkn MHGOpMaLUKM M ynNpaBneHus U 9B-
nsetca Havbonee 3PdeKTMBHbBIM U AeLieBbiM
CNOCOBOM 3HAUYUTENIbHOIrO MOBbILLEHMS KavyecTBa
M TAKTUKO-TEXHUYECKMX XapaKTEPUCTUK ITUX CU-
cTem.

Bbicokonpou3ssogutenbHble Cpeactsa  Bbl-
YUCUTENIBHOM  TEXHUKM  MCMONb3YKTCA AN
OCHALLEeHNS CNOXHbBIX CUCTEM BOOPYXEHUS, UM
MPUHALNEXUT KNKYEeBas POSib B CO34AHUM CU-
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CTEM BOOPYXEHUS HOBbIX MOKONEHUH. MNpuHLmM-
MMasbHO BaXXHbIM $ABNSETCS TO, YTO BO BCeEX
nepeymcneHHblx obnactsx He MoryT ObiTb MC-

NONb30BaHbl CPEACTBA BbIYNCAUTENBHON TEXHU-
ku (CBT) 3apybexxHoro npov3BoACTBa.

v amamuz  u 00o0menme — moTpedHOCTEl

v/ pazpaboTKa HOBEIX

KOMITIOHCHTOB,

L[ETOCTHOTO KOMILIEKCa;
v’ paspaGoTka mpoOneM TpHMEHEHHIT —

l!anpan.‘:emm pﬂﬁ(]l 1o COVTAHHK CYNEPROMIIBTEPHLIX YCTAHOBOK B Poccun

IpUMEHEHNT |
BEICOKOIIPOH3BOIUTENEHOH BEIMUCIHTENBHOI TEXHHKIL,

apXUTEKTYPHEIX peHIeHH,
CYTIEPKOMITBIOTEPOB ONMH3KYHO K MHKOBOI HA MHPOKOM KIacce BOSHHO-TIPUKIA/THBIX 33/1a4;

00ECTICUHBAIOMNX ~ PEalbHY IIPOM3BOIUTENEHOCTE

v’ HccleIoRaHNe XapaKTEPUCTHK, BHIOOP H aalTaiid HOBEHIINX KOMIUIEKTYIOUINX H37eIHH W [POrpaMMHBIX

v’ paspaboTka cOATAHCHPOBAHHBIX CTPYKTYPHO-TEXHHUECKHX PEMIEHHI 10 MOCTPOEHHIO CHCTEM, B TIETOM, H HX
nozicHeTeM (YCTpOICTB, Y310B, HX KOHCTPYKTHBHOTO 0(OpMIEHNA, IHEProodecedeHns, TeIUI00TBOIA);

v paapaGOTKa CHCTCMHO-CCTCBOI'O H  KOHTPOIIBHO-AHATHOCTHYCCKOI'O IIPOIrpaMMHOI0 00eCIIeUCHHA  KaK

CO3MaHHE MATeMaTHUeCcKoro M MPHKIATHOTO IIPOrPAMMHOTIO
obecrieueHHs ¢ yIeToM creldIKH pacapalieTiBaHig 00padoTKIL.

IpeaeLIyIIero OIIBITa CO3TaHIT

"pl[l)plll(‘llll)l(‘ HANPABJACHHA HAYIHBLIX HCCaeN0BaAHTI B obacTH CYNEPROMIIEKOTEPOB

# TOBHIMIEHHE MPOM3BOIUTENBHOCTH CpeAcTB BhumcmuTenbHoif Texuuku (10...60 Pflops ¢ Oonpmmim
kommuecTBoM Azep [IITY — coTHM THICAY U MHJITHOHBI) U 00ecTIeUeHHe HX COBMECTHMOCTH;

» CO3MaHHE CpPelCTB TMapainenbHOTO MPOrpaMMUPOBAHHA, MO3BONAIONIHX pa3padaTHIBaTh MPOTPAMMHBIE
TIPUKTAIHBIE cHCTeMBl, Y heKTHRHO nenombaytome cynepIBM ¢ donsmim komiuectsom Aaep 1ITY;

» pazpadoTka NpoOIEeMHO-OPHEHTHPOBAHHBIX APXUTEKTYP BBIYHCIHTENBHBIX CPEICTB; pa3padoTKa METOIOB
[POCKTHPOBAHUA TIPOIPAMMHOTO O00CCIICUCHHS DPEATbHOTO BPEMEHH, PEANH3YeMOI0 Ha pPa3HECEHHBIX

BBHIYHCIIHTCIBHBIX CPCACTBAX M BRIYHCIHTCIBHBIX KOMILICKCAX CIIOJKHOM APXHTCKTYPHI.

PucyHok 6 — HanpaBneHus Hay4HbIX nccnenoBaHuin B 06n1actu cynepkomnbioTepos B Poccun m 3a
pybexxom

YCnoxHeHne nporpamMMmHbIX NPOAYKTOB Mpu-
BE/1I0 K CKa4yKooOpa3HOMY pOCTYy MX YAE/bHOro
Beca B ctoumoctn CBT, ucnonbsyembix ona pe-
LIEHWA KPYMHbIX BOEHHbIX U NMPOU3BOACTBEHHbIX
3apad (90% u 6onee). BosHmkna octpas npobne-
Ma 3aWMTbl BNOXEHMIM HUMHAHCOBbLIX CpeacTs. Ha
doHe uHTeHcnBHOro passutma CBT Ha 6ase Ho-
BbIX APXMTEKTYPHbIX NAatdOpM 3TO MpuUBENO K
npobneme obecneyeHnss COBMECTMMOCTM Hapa-
60TaHHOro nporpamMMHoro obecneyeHus Kak C
cobCTBEHHbIMM paHee BblOpaHHbIMKM MaThop-
MaMMU, TaK U C KUYKUMU®,

Cepbe3Hoi npobnemMoit BNSIeTCS COBMECTU-
MOCTb pa3paboTaHHOro nporpamMmHoro obecne-

YeHMs AN MHOrOMpPOLECCOPHbIX BbIYUCAUTENb-
HbIX CMCTEM BOEHHOro Ha3sHayeHwus. Mapannens-
Hble nporpaMMbl, paspaboTaHHble AN MHOro-
NpoLeccopHom BbluncamtenbHomn cuctemsl (MBQ)
OOHOM apXMTEKTYpbl, KaK MpaBwWiO, He MOryT
6bITb BbIMONHEHbI HA MBC apyroi apxuTekTypbl.
bonee Toro, napannensbHble NnporpaMMbl 06bIYHO
OPUEHTUPOBAHbI HAa ONpeaeneHHbli BapuaHT
pacnapanfiieNMBaHng M He MOTyT BbIMOJHATHCA
Ha Pa3MYHbIX KOHOUIypaumsx CynepKoMMbio-
TepoB. HapalumBaHme BblYUCIUTENIBHON MOLLHO-
CTM cucTeMbl TpebyeT KOMMNIEKCHOW nepepa-
60TKM NapannenbHbIX NporpamMm.
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[oaToMy akTyanbHOM gBnsietcs npobnema
pa3paboTkM TeXHONOrMM MNpOrpaMMMUPOBaHUS,
NO3BONSOLWEN CO34aBaTb NapanienbHble Npo-
rpammbl, KOTopble MOryT 3PQHEKTUBHO BbINON-
HATbCS HA MHOrONpPOLECCOPHbIX CUCTEMAX C
MaCCOBbIM NapanneNiM3MOM pPa3/IMYHbIX aApXM-
TEKTYp M KOHPUrypauun (pUcyHok 6).

CoBpeMeHHble TpeboBaHus K 3Heproaddek-
TUBHOCTM, CTOMMOCTM, MaCLUTabUPyemMoCTH 1 LUK -
POKOM AO0CTYMHOCTU BbICOKONPOU3BOAUTENbHbIX

BbIYMC/IEHUI YKe He MOryT BbiTb yaoBieTBope-
Hbl C MOMOLbIO CYLLECTBYHOLNX KOMMbOTEPHbIX
apxuTtekTyp. [lpoBeneHne nccnenosBaHuii B AaH-
HOM HamnpasfeHUU MO3BOAMUT CO34aTb BbICOKO-
NMPOM3BOAMTENbHbIE CUCTEMbI HOBOMO MOKOMe-
HWUA, LOCTUIHYTb UX KAuYeCTBEHHOro NnpeuMmylue-
CTBa MO CPAaBHEHUIO C CyLEeCTBYHOWMMU N 0bec-
MneYynmTb NPUOPUTET HA MUPOBOM PbIHKE.

MupoBble nuaepbl B HacToslee Bpems
CWIA, AnoHusa un Kutan.

HOBBIX MATEMATHYCCKHX MCETOIOB,
d/ITOPHTMOB H IIPOTOKOJIOB,

KBAHTOBOI KPHIITOTPaHIL.

B obnacTn kpunTorpadpHYecKHX MeTOI0B 3AIIATH HH(POPMAIHH:

v'paspaboTka CTOHKHX cXeM I(poBaHuA 1 cXeM IHbPOBOIl MONMICH €O CHEHATBHEIMI CBOIcTBAME Ha Oaze
vpasButre (DOPMANBHBIX METONOB JOKA3aTENHCTBA OE30MACHOCTH KPHNTOrpa(HYecKHX MPHMHTHBOB,

‘/I/ICC.TIC,HOB&HHC " pagpaﬁoTKa CTCF&HOTPB.(I)H‘-]CCKHX MCTOI0B MACKHPOBKH H 3alllHTHL HH(I)OpMaI_[I’II/I; pasBUTHE

B o61acTH MeTO10B KOHTPOJIS JOCTYNA, HICHTHPHKANMNH H ayTeHTHYHKANNN:

v'paspabotka MeTonoB 3(()EKTHBHOTO KOHTPOIA AOCTYA K PeCypcaM, pPacHpelelEHHBIM B  CIOKHOM
HHOOPMAIHOHHOI cpefie, oOHapyRKeHHS UIH TpeJoTRPAIeH s HecaHKIHOHIPOBAHHOTO KOTIHPOBAHHA TAHHEIX,
BEICOKOTOYHOIT OHOMETPHYECKOI ayTeHTHOHKAIINH.

B ob.1acTa MeTo10B 00ecnedeHusi YHKIHOHAALHOH YCTOHYHBOCTH HHPOPMALHOHHO-BBIYHC/AHTENLHBIX H
VOPABIAIIIAX CHCTeM BOEHHOIO HA3HAYeHHS:

v pa3pf:l60TKﬁ METOIOB CTPYKTYPHOI'O CHHTE3d 3AMIUIIEHHBIX O00BEKTOB H CHCTEM BOEGHHOIO Ha3HAYCHMI,
paapa60TKa TIPUHIUITIOB CO3MaHUA ATOPUTMHYCCKUX CPEOCTB 3aIllHTEI HH(bOpMElI.[HOHHBIX CHCTEM, pa3pa60TKa
TEXHONOTHII co3JaHud O€30I1aCHOIO Kofa H HpOT}IBOIlefICTBHH HECAHKITHOHHPOBAHHOMY HCIIOTBb30BAHHI0 H
H3MCHCHHIO IIPOTPaMMHOTO o0ecreyeHns.

B obaactn METOJ0B odecneueHHst HeJOCTHOCTH H YIIPABJIACMOCTH HH(l)OpMaHHOHHHX pecypcoB:

v paspaboTka METOZIOB 00eCIIeYeH sl 0TKa30- H KaracTpo(oyCTOIUMBOCTH PaCTIpeIeIEHHEIX CHCTEM H aKTHBHEIX
METOJIOB MpPeIOTBPAINEHHA YTPAaTHl HIH MoIU(UKAIMI HHQOPMAINH HA MPHHIMUIAX aBTOHOMHBIX BEIUHCICHII
(camo-3amuTa, caMo-KOH(HTYpalid, caMo-BOCCTAHOBICHNUE, CaMO-OIITHMU3AITHA).

PucyHok 7 - [NpropuTeTHble HanpaBneHus Hay4YHbIX UccnegoBaHui no npobnemam
MHPOPMALMOHHOM 6€30MaCHOCTM BbIYMCIUTENIbHBIX KOMMIEKCOB U CETeN

UHudopMaumoHHas 6e30nacHOCTb BbIYUCIN-
TeNbHbIX KOMMIEKCOB M ceTer. CoBpeMeHHbIe
MHPOPMALMOHHbIE  TEXHONOIMU  MHTEHCMBHO
BHeApPSATCS BO BCe ChHepbl XXU3HU U AeaTeNbHO-
CTM 06LWecTBa, M B 3TUX YCIOBUSAX HALMOHANb-
Has 6e30MacHOCTb HAaYMHAET HaMNpsSMyK 3aBM-

cetb OT obecneyeHuss MHbOpMaLMOHHOM Oes-
onacHoct. OQHOBpEMEHHO C pa3BUTMEM WH-
$hOpMaLMOHHOM MHPPACTPYKTYpbl pacTeT U ee
MOTEHUMANbHAsA YS3BMMOCTb MO OTHOLIEHUI K
MHOPMALMOHHBIM BO34ENCTBUSIM.
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B BOeHHOM pene HaMeTuMnacb TeHAEHUMS
nepexofa OT OPYXMS MAaCCOBOr0 MOPAXKEHUS K
BbICOKOTOYHOMY U «MHPOPMALUOHHOMY» OpYy-
xuio. Tak, B CLUA co3paH ueHTp no peanusaumu
KOHUEeNUMM  KMHPOPMALMOHHON  BOMHbLI», B
bYHKLMM KOTOPOro BXOAMT pa3paboTka nonoxe-
HWIA NO OpraHu3auun u BeaeHuto 60pbbbl B HO-
BOM cdepe BOEHHOro npoTMBobopcTBa, pelle-
HWe 33434y no NOAroToBKe CMeuuasncToB B 3TOM
obnactu, onpeneneHne npuoputetos B HNOKP
M 3aKynkax BOOPYXEHWW W annapaTtypbl Ans
3TUX Uenen.

B Poccum npuHsara «JokTpnHa nHdopmaum-
OHHOM 6e3onacHoctn Poccuiickon Mepepauuns.

Hanbonee cepbe3HbiMM npobneMamu B 06-
NacTv 3awmTbl MHPOPMaLMKM OcTaroTca obecne-
YyeHue 3aWwmTbl MHOOPMALMM OT YTEUYKM 33 CYeT
NMOBOYHbIX 3NEKTPOMATHWUTHbLIX W3NYYeHWi, OT
HECaHKLMOHMPOBAHHOIO AOCTyNa K Hen u oT
npefHaMepeHHbIX  MPOrpaMMHO-TEXHUYECKMX
BO34ENCTBUIA HA MHPOPMALMIO C LLeNblo ee pas-
PYLWEHUS, YHUUTOXEHUS MU UCKAKEHUS B MpPO-
uecce 06paboTkM M xpaHeHus (PUCYHOK 7).

MupoBbie nuaepbl B HacTosliee Bpems -
CLUA v psip cTpaH Eponbl.

MeTtoabl U cpeacTBa NOCTPOEHUS HAHOINEK-
TPOHHbIX, KBAHTOBbIX M  HAHO(OTOHHbIX
YCTPOMCTB, YCTPOMCTB Ha OCHOBE HaHO- U MM-
KPOCUCTEMOTEXHUKU AN NEepCneKTUBHbIX 06-
pasuoB BBCT. TakTMKO-TEXHMYECKME XapaKTEPW-
CTUKM BbIYUCAUTENbHbBIX CPeacTB, BXOAALWMX B
coctas BBCT, cywecTBeHHO 3aBUCAT OT TEXHUYe-
CKOrO YPOBHSI MPUMEHAEMOM B HWUX 3SNEKTPOH-
HOM KOMNoHeHTHoW 6a3bl (3KB), npexae Bcero
n3nennin TBEpAOTeNbHOM 3NeKTPOHUKU. B no-
cnegHue roapl pag TexHonorni cospganma SKbB
HOBOIMO MOKOMIEHUS BbIWAN HA KAaYeCTBEHHO HO-
BbIli pybexx CBOEro pasBWUTUS, CBA3AHHBIM C pas-
paboTKOM MaTepuanoB U UHTErpasbHbIX Npubo-
POB Ha MX OCHOBE C XapaKTepHbIMWU pa3zMepamu
GYHKLMOHANbHbIX 31€MEHTOB MOPSAKA HECKOSb-
KMX HaHoMeTpoB. lNpu Taknx Macwrtabax, cpas-
HUMbIX C AJIMHOW BOJIHbI SNEKTPOHA M BIM3KMX K
pa3mMepaM aTOMOB, CBOMCTBA 0ObLEKTOB onpeae-
NATCS 3aKOHAMWU KBAHTOBOM MeXaHUKWU U MOTyT
CYLWEeCTBEHHO OT/IMYATLCS OT CBOMCTB MAaKPOCKO-

MMYeckMx cucteM, 4to TpebyeT pa3paboTku
MPUHLUMNUANBHO  HOBbBIX  CXEMOTEXHWYECKMUX
MPUHLMMNOB M TEXHONOIMYECKMX METOA0B CO34a-
HWUS 3NEKTPOHHbIX KOMMOHEHTOB. [lofly4eHHbIe B
3TOM HamnpaBfeHUU pe3ynbTaTbl YXKe HaxoasT
WMPOKOE NpuMMeHeHne B pa3HoobpasHbix obna-
CTAX HAyKM M TexHUKU. DaKkTUYecknm Ha CTbike
du3nkn, xumun, buonornun, mMatepuanoBeneHus
chOopMUPOBANNCL HOBblE HAYYHO-TEXHUYECKUE
HanpaBieHUs — HAHO3NeKTpoHMKa (H3) 1 HaHo-
TexHonorusa (HT).

Lpyro xapakTepHOM 4epToM MUPOBOIO Tex-
HOJIOrMYeCcKoro passuTna Havana XXI Beka §B-
NSeTca 3apoxaeHne KOMOMHMPOBAHHbLIX MHTe-
rpanbHbIX TexHonoruin. K mx uymcny oTHocCATCA
TEXHONOMMKU MUKpPOCUCTEMHOM TexHukn (MCT),
BK/HOYAS TEXHOMOMMU  U3rOTOBJIEHUS MUKPO-
anekTpomexaHuyecknx cucrem (MoMQ).

CBepxXMMHUATIOpHbIE MaccorabapuTHble Xxa-
paKTepUCTUKK, HU3KKMe noTpebnsemas aHeprua u
CTOMMOCTb, BbICOKME HAAEXHOCTb 3KCMIyaTaumnm
M CTabMNbHOCTb MapaMeTpoB, pa3zHOOOpa3Has
HOMEHK/aTypa COBPEMEHHbIX U NePCNeKTUBHbIX
nnenuin MCT obecneunBaroT BO3MOXHOCTU WX
3O PEKTUBHOrO NPUMEHEHUS B BbICOKOTOYHbIX
6oenpunacax, paketax, aBMALMOHHO-KOCMUYe-
CKMX CMCTEMAX, poboTOTEXHMKE.

Kak nokasbiBaeT aHanu3, OCHOBHbIMK Lens-
MW MPOBOAMMbIX B MepenoBblX CTpPaHax Mupa
uccnenoBaHui B Gnukanwue rogbl OyayT 8-
NATbCA:

yBenuyeHme GyHKUMOHANbHOW WHTEerpauum
JKBb ang ynyyweHns MaccorabapuTHbIX Xapak-
TEPUCTUK, MOBBIWEHUS HALEXHOCTU U YPOBHSA
TEXHUYECKOrO WHTeNNeKTa pPafamMo31eKTPOHHOM
annapartypbl (P2A);

yayylleHve  AMHAMUYECKMX MnapaMeTpoB
OKb Aang noBbiWeHUs MpPOU3BOAUTENLHOCTU
CBT;

NOBbIWEHWEe YCTOMYMBOCTU (PYHKLUMOHUPO-
BaHua Kb K BO34encTBMIO TeEMNepaTypHbIX, Me-
XaHUYECKMX U CneuuanbHbiX (PakTOpoB BHeLW-
Hewn cpeapbl.

JneKTpOHHas KOMMOHEeHTHas 6as3a HaHo-
anekTpoHukn (IKb H3) ans HOBOro nmokoneHus
CBT BkntoyaeT B ceba ycTponcTBa C HAHOMETPO-
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BbIMW pa3MepaMu akTMBHbIX obnacrten, pabota-
lOWMe KaKk Ha TPaAMLMOHHbLIX MeXaHW3Max
nepeHoca 3NeKTPUYeCcKMx 3apsgoB B NOAynpo-
BOAHMKAX, TaK M HA HOBbIX MPUHUMMNAX — C UC-
nonb30BaHMeM 3DPEKTOB KBAHTOBON MEXaHUKM.
Co3paHune TexHONOoruim, NO3BOJMSKLWMX OCyLle-
CTBNSTb MAaCCOBOE MNPOM3BOACTBO MOAOOHbIX
npubopos n CbUC Ha ocHOBe HAHOTPaH3MCTO-
poB, byaeT 03Ha4yaTb HOBbIM Ka4YeCTBEHHbIN 3Tan
B Pa3BUTUMN INTEKTPOHUKM.

lMoHMMaHWe cyulectBa npobnembl OKOHYA-
Hus 3pbl KMOIl-anemeHTHOM 6a3bl (Beyond
CMOS) 3actaBnseT uccneposartenen Bcero MmMpa
(CLWA, ctpan EC, AnoHuu, KOxHon Kopew, TarBa-
Ha, KnTas), paboTarowmx B 3ToM 06nactu, Mckatb
anbTepHATUBHbIE pelueHus. M3yyaroTcs BO3MOX-
HOCTU MPUMEHEHUS TYHHENbHbIX HAHOTPaH3M-
CTOpOB, B TOM YuCne, € rpadeHOoBbIMU KaHaNaMu,
HOBbIX TUMNOB KBAHTOBbIX HAHOMPMBOPOB, BKIO-
4yas reTeponepexofHbie, MEMPUCTOPOB, aNbTep-
HATMBHbIX KPEMHWIO MaTepuasnos, JIOrMYECKUX
6N10KOB C «KpocCC-6ap» apxuUTeKTypow ans
CBEPXCKOPOCTHbIX W/MNU  yNbTPAMaNOMOLLHbIX
CHK wn/vnu cuctem B kopnyce (CeK). K aton xe
npobneme npumbikaeT npobnema pa3paboTku
bOU3NKO-TEXHONOTMYECKUX OCHOB CO34aHWUA Bbl-
COKO3(®DEKTUBHBIX M  BbICOKOHAOEXHbIX [/0-
HanbHbIX COEAMHEHUI HA KpWUCTannax, BKYas
onTuyeckune cBasu, n 3P-cbopok 6onbwmnx Kpu-
CTanIoB (4MNOB).

Octpo cTtouT akTyanbHas npobnema paspa-
6OTKM HAaYy4YHbIX OCHOB MOCTPOEHUS HU3KOBOJbT-
Hbix CBMC Ha ocHoBe KHWM HaHOpasmepHbIx
CTPYKTYP.

MpyHUMNMAnbHOE 3HAYeHWe ANs pa3BUTUA
HaHoTpaH3ucTtopHbix CBUC mMeeT paspabotka
HOBbIX MONYNPOBOAHWKOBbIX MaTepuanos MU
CTPYKTYp C MMHMMM3AUMEN NNOTHOCTM Aedek-
TOB. OTO obecneynBaeT NoBbiLeHUe BbICTpOaEN -
CTBMS MUKPOMNPOLLECCOPHbIX KPUCTANIOB, YBENU-
YeHWe BbIXOA4A FOAHbIX M34eNui, NOBbIEeHWe
HagexHoctn nepcnekTuBHbix CBMC, ocobeHHO
npu paboTe B CneumanbHbiX YCIOBUSIX.

HNanbHenwunn nyTb pa3BUTUA HAHOTEXHONO-
W — CO30aHME KBAHTOBOM TEXHONOMUU ANs
yCTpPOMCTB aToMapHoro macwraba (0,5...0,1 HM).

HeobxooMMoCTb CO34aHMSA KBAHTOBbLIX KOMIbHO-
TepoB 06yc/nioBNneHa TeM, YTO OHM obecneymBatoT
CHWXXEHMEe 3KCMOHEHLMANbHOM CNOXHOCTU pe-
WeHUs pSaa BblUMCAUTENbHBIX 33434 A0 NOMAM-
HOMManbHoOM. «CekpeT» Takon 3PEKTUBHOCTU B
TOM, YTO KBaHTOBblE KOMMbIOTEPbI (MO CpaBHe-
HUIO C KNACCMYECKUMU BbIYUCIIUTENbHBIMU CU-
CTeMaMu) peLlatoT 3a4a4M NPUHLUMNNANBHO Apy-
MMKU METodaMM, CBSA3AHHbIMU C KBAHTOBbIMM
CBOMCTBAaMM 3N1EMEHTOB KoMMbloTepa. B nep-
CNeKTUBEe KBAHTOBbIE KOMMbIOTEPbI CMOTyT 0bec-
neymBaTb CKAa4YKOOOpPa3HOe yMeHblueHne Bpeme-
HW pelleHus psaaa CneumanbHbIX COXHbIX BO-
E€HHO-TEXHUYECKNX 3a4ad (oewndpoBaHue AaH-
HbIX MpPY Nepefaye 3aKpbIToW MHbOpMaLMK, 06-
paboTka pagMoTeXHMYEeCKOM WHpopMauun B
Macwrabe peanbHOro BpEMeHU U T.4,).

Ha 6nuxanwue 15..30 netr Bepywmmu
NMPOM3BOAMTENSAMU MNAHUPYETCH MNpOBeAeHue
3KCNepMMeHToB B 061aCTM TeXHONOrmMM co3pa-
HMS MacwTabupyeMbix (HapalLMBaeMbIX MO YUC-
Ny  3NEeMEeHTOB) KBAHTOBbIX  KOMMbIOTEPOB,
HanpaBneHHbIX Ha obecneyeHne BO3MOXHOCTU
LEMOHCTpaumMn [OCTUXKEHMIA B obnactu paspa-
6OTOK KBAHTOBbIX KOMMbKTEPOB (M MX 6A30BbIX
3N1eMeHTOB — KybuTOB).

[MapannenbHo C pa3BUTMEM  MWMKPOINEK-
TpoHHbIX MC pa3smBaloTCca M Apyrue Hanpasne-
HUS 3NEeKTPOHUKM. B 3HauuTenbHowW ™Mepe W
34eCb OCHOBHbIM KpuTepueM bbina fanbHenwas
MUHMaTiopusaums. Hanbonee apkuM nNpuMepom
3TUX HaNpPaBJIEHMI ABNSKOTCS MUKPOINIEKTpoMe-
xaHuyeckme cuctembl (MOMC - MEMS).

OnpepeneHHble NepCneKkTUBbl CBS3aHbl C
pabotaMu B 061aCTU MONIEKYNIIPHOM 3N1EKTPOHU-
KM 1 MOCTPOEHMS MONEKYNAPHbBIX HAHOCUCTEM.

B HacToswee Bpemsa B CLUA nponcxogmT mH-
TeHcuburKaumnsa nabopatopHbiX pa3paboTok Mo-
NEeKyNsipHbIX CpencTB 0bpaboTKM M XpaHeHus
MHPOpMaUMKU. DT paboTbl MNOAAEPXKMBAKOTCS
KakK rocygapcreeHHbiMM cTpykTypamu CLUA (B
nepByk o4yepeab MUHUCTEPCTBOM 0OOPOHbI), TakK
M KPYNHENLMMU MPOMbIWNEHHBIMU KOMMAHUS-
MU M HaydHbIM uncCcnenoBaTeNibCkKUM  (GOHAOM
CLUA. Bepetcs pazpaboTka NpOMBbILLIEHHbIX TeX-
HOMOMMIA, KOTOPbIE MO3BONAT YXXe B BanxanLem
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Byaylwem BbINYCTUTb HA PbIHOK MONEKYNsipHble
MHTErpanbHble CXeMbl U YCTPOMCTBA NaMSTU CO
CBEPXBbICOKOM CTEMEHbI0 MHTErpaLmm.

PaspabaTbiBaloTcs  ABa  anbTepHATUBHbIX
HanpasneHns (Ha OCHOBE MepeKYALLMXCS
MONEKYN U HaHOTPYOOK), KOTOpbIe, KaK MOKa3bl-
BAOT NabOpaTOpHbIe UCCNIeL0BAHUS, MOTYT C He-
60/1bWNM BpEMEHHbBIM CABMIOM OblTb OCHOBOM
NPOMBILIEHHOTNO MPOM3BOACTBA MUKPOCXEM U
KOMMOHEHTOB MUKPOCUCTEM.

MpakTMyeckM 3aKOHYEHbl HAYy4YHO-UCCNeno-
BaTeNbCkMe paboTbl NO CO34AHUI0 TPEXMEPHbIX
(06beMHbIX) 3aNOMMHAKLWMX YCTPOMCTB BbICO-

KOW €MKOCTM Ha OCHOBE MepeK/IYaLWMXCI MO-
nekyn (xupontuueH) u 6enka 6akTtepuopono-
ncuHa. Cnepyet oXmaath, YTo B Bamkanwem 6y-
AyleM 3KCMayaTauuMoHHble U 3KOHOMUYeCcKue
XapaKTeEPUCTUKM ITUX YCTPOWUCTB ByayT AeTanb-
HO M3YyYeHbl HA AEeNCTBYHLLMX KOMMbOTEPaX Bbl-
COKOM NPOU3BOAUTENIbHOCTMU.

lpoBoasaTca uccnenoBaHWa No UCNOb30Ba-
HUIO CTPYKTYpP MONEKynspHon 6uonoruu, npex-
ne scero monekyn [AHK. MpuyeM He TONbKO B Ka-
yectBe paboumx aneMeHToB OyaywMX TpaH3u-
CTOPOB, HO M AN9 COOPKM INEMEHTOB HAHOCTPYK-
TYp — Ha OCHOBE reHeTUYeCKNX TeEXHONOMUN.

v IloBrimenne ypoBHs (YHKIMOHATLHON HETerpaun KommonenToB MCT U gardmnkoB (U3NYECKUX BETHYMH Ha
OCHOBE ONTHMAILHOTO COUETAHHA YYBCTBHUTENBHBIX JMEMEHTOB, HCIIOMHUTENLHEIX YCTPOHCTB U CXeM 00padoTKH
nH(opMaIiH, pasMelaeMbIX Ha eIHHOM KpHCTaLe (TOINoKKe);

v IipuMeHeHe NPHHININATLHO HOBEIX (YHKIHMOHANBHBIX MaTepHaloB M CIPYKTYp, O0O€CIeHBaFOIIHX
KadeCcTBeHHOe YIydIleHHe TeXHHYeCKHX XapaKTePUCTHK H3IeTHi;

v'pa3paboTka OCHOB TOCTPOEGHHS paAHOPOTOHHBIX KOMIIOHEHTOB CPEJCTB  BHIYHCIHTENBHON  TEXHHKH,
CBEPXOBICTPHIX aHATOTO-II(POBEIX H IH(PO-aHATOTOBHIX MpeodpasoBareneil, yerpoilcTR 1 ameMeHTOB 1H(POROH
00paboTKH CHTHaNOB, pabOTAOMIHX B YCTOBHAX HA3eMHOIO, BO3IYIIHOTO U KOCMHYECKOTo 0a3HpOBaHIL;

v'pazpaboTka TNPHHINIOB PEANH3ANH HAHOPA3MEPHOH CXEMOTEXHHKH YIBTPabONbIINX HHTEIPANBHBIX CXEM
(YBUC) ¢ maneiv HampskeHmem mmTanus (1 B u MmeHee) amd HOCHMOI paaHO3NICKTPOHHON ammaparypsl W
OOpTOBBIX BBIYHCIHTENBHBIX CPE/ICTB;

‘/HCCJICIlOBaHHH Hauoomee NEPCIIEKTHBHBIX Mojieneil KBaHTOBHIX KOMITBIOTEPOB. HA MOHAX B JIOBYINKAX, Ha OCHOBE
Heﬁ"[‘paJIbHBIX dTOMOB, Ha CBEPXIIPOBOIHHKOBBIX MOBG@)COHOBCKHX KOHTAKTaX H Ha ocHOBE N V-HCHTPOB B alIMa3sc,

v'pa3paboTKa CEHCOPHBIX ceTell MHKPOXATYHKOB A OECIpPOBOJHEIX CHCTEM MOHHTOPHHTA H COOpa JAHHEIX O
COCTOSHHH 00LEKTOB U OKPY’KalomIeil cpeIH;

v'pa3paboTka METONOB MOCTPOEHHA HAHOAIEKTPOHHEIX H HAHOQOTOHHEIX YCTPOHCTB I PaIHAIIMOHHOCTOMKHX
HEKOHTAKTHBIX JaTUHKOB LN, HHBAPHAHTHEIX K BO3eHCTBHIO MOpakalomux (akTopos;

v/ pa3paboTka HAYUHO-TEXHHUECKNIX TIPHHIMIIOR (DOPMHPOBAHHS IEMEHTOR MAMATH ¢ pasMepaMH MeHee 10 HM u
CO3NaHHA BHEIIHHX HAKOIHTENIEH JaHHBIX, 00€CIIeUHBAOIINX [IOBBIIICHHE 00beMa [TaMATH Ha ITOPAIOK BETHYHHEL,

‘/060CHOBHHH6 C];)HBHKO-TGXHH'—IGCKI/IX OCHOB, pﬁBpEl60TKH (bHBI/lKO-MHTGMHTH'—]CCKHX MOﬂeﬂeﬁ H MCTOIO0B
MOCTPOCHHA MHKPOCHCTEM BOCHHOIO HA3HAYCHUA,

‘/pazpaﬁoTKa HaVIHO-TEXHUYCCKHX IIPHUHITHIIOB MMOCTPpOCHHA KOMITIOHCHTOB «HUHTCIUICKTYAJIEHBIX»
MHOFOCI)YHKHHOH&HBHBIX I.[H(prBBIX JaTYHKOB Cl)H3quCKHX BEIHYHH, B TOM YHCIC Ha OCHOBC TEeXHOIIOTHI H
MarepHainoB «3KCTp€M3JIBHOfI NCKTPOHUKH», 4 TAKKC HAHOTEXHOTOTHIL

PucyHok 8 - HanpaBneHus nepcneKkTMBHbIX MCCNeaoBaHMi B 061aCTU SNeKTPOHHOM KOMMOHEHTHOM 6a3bl

B HacToswee BpemMs MHTEHCUBHOE pa3BUTME
nosyYnna KaactepHas TEXHONOrMs Ha OCHOBe
NMPUMEHEHMS YINEPOAHbIX HAHOTPYOBOK, OTKpPbI-

TbiX y4yeHbiMu 13 dumpmbl NEC (AnoHus). Takme
TPYOKM MOryT COCTOATb JIMLWb M3 HECKONbKUX
aTOMapHbIX CN0EB M NpU 3TOM ObiTb B ThiCAYY
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pa3 npoyHee cTtanu. MHTepec K 3TMM HaHOCTPYK-
TypaM BbI3BaH TeM, YTO BC/IeACTBME MONeKynap-
HOro Macwraba yrnepogHbie HAHOTPYOKKN UMeLDT
HOBble HeobblYHble hU3NYEeCcKMe U XMMUYeCcKune
CBOMCTBA: B 3aBMCMMOCTM OT pa3MepoB U dop-
Mbl yrnepofHbie HaHOTpybku ™Moryt o6napatb
NOAYNpOBOAHMKOBBIMM U META/NIUYECKUMMU
(npoBoaswMMM) cBOMCTBaMM, 06M1a/AOT YHU-
KanbHOW  TenJonpoBOAHOCTbIO, MPOYHOCTHIO,
XeCTKOCTbl. bnaropaps CBOMM  yHMKaNbHbIM
3NeKTpodU3nYeCcKMM CBOWMCTBAM, HAHOTPYOKM
paccMaTpuBaOTC B KayeCTBe CBEPXYYBCTBM-
TeNbHbIX, dHeprocbeperawWwmx aKTUBHbIX 3ne-
MEHTOB B YHKLMOHANbHbIX Npubopax MCT.

Mcnonb3oBaHue yrnepoaHbiX HaHOTPYOOK B
KayecTBe 3NEMEHTOB 3/IEKTPOHHOM TEeXHWUKM
no3BONUT Co34aTb Oonee GbICTpOAENCTBYHOLLME
CXeMbl, MpeBbIWaoWMe CTeneHb WHTerpaumm
COBPEMEHHbIX JIOFMYECKMUX CXEM HA NOPALOK.
HanpaBneHns nepcnekTUBHbLIX UCCIe0OBaHUN B
obnactn MCT 1 faTYMKOB NOKa3aHbl HA PUCYHKE
8.

MaremMaTuyeckue Metoabl U KOMMNEKCbI
nporpaMM UMMUTALMUOHHOIO MOAENMPOBAHUSA Ha
cynep-2BM B MHTepecax pa3paboTKu BbICOKO-
TEXHOJIOTMYHOM MNPOMBIWIEHHOW MPOAYKLMUM.
B coBpeMeHHbIX ycnoBusax ocobas ponb B obec-
NMEYEHUN KOHKYPEHTHbIX MPEUMYLLECTB HayKOo-
€MKOM BbICOKOTEXHOMOMMYHOM MPOMbILWIEHHOM
NpoAyKLMU, BOOPY>KEHUIM, BOEHHOM U Crieuunanb-
HOM TEXHUKM MPUHALNEXUT CTPEMUTENbHO Pas-
BMBAKOLMMCS TEXHONIOTMSAM KOMMbIOTEPHOrO MO-
AenvpoBaHua Ha cynep-2BM. CynepkomnbioTep-
Hble TEXHOMOMMK COCTABASAKOT OCHOBY HOBbIX Obl-
CTpOpacCTyLMX OTpacnen HAayKoeMKOM MpOMblLL-
NEHHOCTH, MHTerpupywmux dyHaaMeHTanbHbIe
HayyHble WCCNenoBaHWUs, pa3paboTky, npous-
BOACTBO WM WMCMNONb30BaHME HOBOM TEXHWKM, B
MHTEpeCax peleHns 333y HauMoHaNbHOM be3-
OMACHOCTW.

TpeboBaHMS COBpEMEHHOr0 pblHKA TAKOBbI,
4YTO CO3[4aHMEe HOBbIX MPOAYKTOB, OCOOEHHO B
chepe BbICOKMX TEXHONOMMM, HEBO3MOXHO 6e3
CynepKOMMbIOTEPHbIX BblumcneHuin. CospaHue
OTEYECTBEHHOM  CYynepKOMMNbTEPHON  UHAY-

CTPUM UMUTALMOHHOIO MOAENMPOBAHMS Npece-
AyeT cnefyolime uenu:

peanusaums MporpaMM UCCNefoBaHUA U
pa3paboToK U BHeApEeHWe CynepKOMMbIOTEPHbIX
TEXHONOMMI B OTEYECTBEHHYIO MPOMbILWNEHHOCTb
C Uenblo ee MOAEepHM3ALMUK, TEXHOIOTMYECKOro
0OHOBNIEHNS, MOBbLILWEHUS KOHKYPEHTOCMnoCob-
HOCTU M T.N.;

CO34aHMe CynepKOMMbIOTEPHbIX TEXHONOIMI
MWPOBOrO YpPOBHS Ans obecnevyeHns onepexa-
lOLLLEro pa3BUTUS CTpaTerMyecknux obnacremn sko-
HOMMKM, YKpenneHus HauuoHanbHOM 6Hesonac-
HOCTW, pa3BUTUSA 30paBOOXpPaHeHMs U dyHaa-
MEHTa/IbHON HaYyKM;

pa3BUTME OTEYECTBEHHOW MHAYCTPUM HAYKO-
€MKOro nporpaMMHoro obecnevyeHus, B TOM 4Ync-
Nne Ha ocHoBe cBO6OAHOro NMporpaMMHoro obec-
neyeHus, AN BCEro CcTeka nporpamMMHoro obec-
MeyeHns OT CMCTEMHOrO A0 MPUKNALHOro ypoB-
HS.

MaTteMatuyeckoe MOAeNMpoBaHME, OCHO-
BaHHOe Ha npuMmeHeHun cynep-OBM, asngetcs
MHCTPYMEHTOM  obecneyeHuss  KOHKYPeHTO-
CNOCOBHOCTU COBpPEMEHHOro 06LWecTBa U rocy-
papcrea. B teyeHne 10-12 net npousBoamTenb-
HOCTb cynep-2BM Bo3pactaeT B cpegHem B
1000 pa3. OyepenHbiM 3TanoM SBASETCS AOCTU-
XeHue npoussoguTenbHoctv 1 Skcadnonc
(1018 on/c), nnannpyemoe Ha 2030-2035 rr.

MuHuctepctBom 3Hepretnkn CLUA u3 cne-
LUMANUCTOB SA4EPHbIX N1abopaTopuin co3aaH cne-
umnanbHbIM KomuteT Exascale Initiative Steering
Committee (EISC). Obvem exerogHoro GuHaH-
CUMPOBaHMUS MCCenoBaTeNbCkMx paboT no 3Tomy
skcadnonHomy npoekty npesbiwaer 100 mMaH.
nonnapos CLUA.

Kpome TOro, MMHUCTEPCTBO 3JHEPreTUKU
CLLUA gBnsetcs OAHUM M3 OCHOBHbIX (PUHAHCK-
CTOB MeXAyHapoaHoro npoekta International
Exascale Software Project (IESP); coyupeau-
TenemM NpoeKkTa ABANETCS TaKXKe HALMOHAMbHbIN
HayuHbit doHa, (NSF) CLUA. Llenb npoekTta - co-
34aHMe NporpaMMHON 6asbl AN CynepKoMMbio-
TEepOB 3KCA(NOMNHOro YpOBHS, NOSIB/IEHWE KOTO-
pbix oxxuaaetcs B 2028-2030 rr. B npoekTe, Kpo-
Me aMEpPUKAHCKMUX, LIMPOKO 33a4eUCTBOBAHDI
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eBponenckme u AnoHckMe GuUpMbl U OpraHu3a-
unu.

B EBpone 3kcadnonHble TEXHONOrMK peanu-
3ytotcs B npoekte PRACE (npepycmatpuBaetcs
co3faHue 3kcadnonHoro komnbtotepa B 2019
rogy) U GuHaHcMpyeMmbix EBpoCo030M npoekTax
European Exascale Software Initiative (EESI) u
Towards EXascale ApplicaTions (TEXT), HanpaB-
NEeHHbIX Ha pa3paboTKy NPOrpaMMHbIX TEXHOSO-
MMM, NpefHA3HAYeHHbIX AN MCNONb30BaHMSA B
KOMMbloTEpax 3KCaGnonHOro Knacca.

HoctuxeHne 3kcapnonHoOM Npomn3BoOaAUTENb-
HOCTM MOMMMO CO343aHWUS BbIYUCIUTENIBHOM Tex-
HWUKKN TpebyeT pa3paboTKM U MPUMEHEHUs Tex-
HOMOIMI, peanu3ylLWmMx NPUHLMNUANBHO pas-
NNYHbIE AUCUMMNAMHBI BbIYUCIEHMI HA Kaye-
CTBEHHO 60/1ee BbICOKOM YpOBHE napannenvsMma,
C/IOXKHOCTU UM HEOAHOPOAHOCTU BbIYMC/IUTENb-
HbIX cucTeM. B yactHocTH, HeobxoauMbI:

dyHAaMeHTanbHble UCCNefoBaHUS MaTeMa-
TUYECKUX METOAOB, a/ITOPUTMOB U APXUTEKTYP,
MO3BONSIOWMX OOCTUTHYTb HEeobxoauMble 3Ha-
YeHWs NpOM3BOAUTENbHOCTY;

pa3paboTka annapaTHbIX U CUCTEMHbBIX NPO-
rPAaMMHbIX CpPeACTB BbIYUCUTENbHbBIX CUCTEM,

YA0BNETBOPSIOWMX TPEOOBAHUAM NO 3HEpProno-
TpebneHuto, HAAEXHOCTU U ApYrMM bU3NYEeCKUM
napameTpam;

CO34aHMEe M OCBOEHME MNPUKNAZHOMO Mpo-
rpaMMHoOro obecnevyeHns A MMUTALMOHHOIO
MOAEenupoBaHusa Ha cynep-JBM akcadnonHoro
Knacca;

Onga 3pdeKTMBHOro MCnonb3oBaHUSA NPoOuU3-
BOAUTENbHOCTU BbIYUCIUTENIBHOM CUCTEMbBI CY-
WeCTBYOLWME B HACTOsLEE BpeMs NpUKNagHbie
MpOrpaMMbl U KOMMAEKCbl AOMXKHbI ObiTb CyLie-
CTBEHHO nepepaboTaHbl, 3 CO34aBaeMble [OSXK-
Hbl YYMTbIBaTb BEPOSTHbIE TEHAEHUMN PA3BUTUA
BbIYUCUTENbHbIX CUCTEM.

MupoBbIMM nuaepamMmn B 061aCTM MMUTaAUM-
OHHOr0O MOAENMPOBAHUA C WCMONb30BAHUEM
cynep-3BM saenstorca CLUA n ctpaHbl EBponbl.

Takum obpaszoM, MHPOPMATMKA U BbIYUCIU-
TeNbHas TexHuMKa B Onukanwen nepcnekTuse
OCTaHeTCs O4HOM M3 Haubonee MPUOPUTETHbIX
obnacten Hay4YHO-TEXHUYECKOrO U TEXHONOrnYe-
ckoro passutus. CtpaHa, obnapatowas nepeno-
BbIMW OOCTMXEHMSIMM B 3TOM obnactu, bynet
MMeTb BCE OCHOBAHMSA AN MUPOBOro NAEpPCTBa
KaK B MPOMbILWNEHHOM, TaK U BOEHHOM 06nacTax.

Cnu1CcoK MCN0/Ib30BaHHbIX UCTOYHUKOB

1. bypeHok B.M., Menes A.A, Kopuak B.HO. PazButne BoeHHbIx TexHonornin XX| Beka: npobnemsl,

nAaHUpoBaHue, peanusaums. — Teepb: Kynon, 2009.

2. bypeHok B.M. TexHonornyeckune u TexHUYeCKMe OCHOBbI PA3BUTUS BOOPYXXEHUS U BOEHHOM Tex-

HUKK. — M.: TpaHnua, 2010.

3. Koxxutos J1.B., Emenbsanos C.I., JemuH B.A., bypeHok B.M., 3natuH N.A. MIHHOBauuun B Hayke. -

Kypck.: KOro-3an. roc. yH-1, 2011.

4. OcobeHHOCTM NpOrpaMMHO-LEeNeBOro NIAHUPOBAHUS Pa3BUTUS MATePUaNoB A1 BOOPYXEHUS,
BOEHHOM U cneuunanbHon TexHuku / MNopg pea. B.M. bypeHka. - M.: [paHuua, 2013.

5. bypeHok B.M., JleoHoB A.B., lMpoHuH A.H0. BoeHHO-3KOHOMMYECKME M MHHOBALMOHHbIE aCMEKTbI
WHTErpaLmm HETPAOMLMOHHbIX BULOB OPYXKMS B COCTAB CUMCTEMbI BOOpYXeHus. — M.: [panunua, 2014.

BoopyxxeHue n akoHomuka 3 (32) /2015 r.

32



