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PaccmaTpyBaeTCs npUMEeHEHNE MHTENNEKTYalbHbIX BbIYUCIEHWI A5 NOALAEPXKN MPUHSATIS PELLEHUI B UCCIER0BAHVAX HarpaBieHny
pa3BUTIS TOMAMBHO-3HEPrETUYECKOro KOMIIEKCA CTPaHbI C y4eToM TpeboBaHuii SHepreTudeckon besonacHocTy. B nepayio ovepessb K
HUM OTHOCSTCS BbIYMCIIEHWS, OCHOBAHHbIE HA OHTOIOMMHYECKOM, KOTHUTUBHOM 1 CODBITMVIHOM MOZENMPOBaHMM. B nocnenHee Bpems
VHTENNEKTYasbHble BbIYACTEHNSA PaCLLVPEHb! MPMeHeHeM bariecoBCKMX CceTev JoBepMS /1A OLEHKM PUCKOB YPEe3BbIYaiHbIX CUTYaLmM
B SHEpreTyKe v [eKNapaTVBHbIX MPEACTaBNEHM NPOLECCoB Npeobpa3oBaHus AaHHbIX. Peann3oBaHa vHTeekTyanbHas UT-cpeaa, nH-
TEerpypyIoLLas MHCTPYMEHTalbHbIE CPELCTBA MHTENEKTYasbHbIX BbIYMCTEHIA 1 obecnemnBaloLyas noaaepXKy rMpeanaraeMon AByXy-

pOBHeBOfI TEXHOSIOrN UCCIIEQ0BaHUA.
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BeepeHue

B crcTeMHBIX MCCTeNOBaHUIX SHEPTETUKH, KOTO-
pHIe BBIONMHSIOTCS B IHCTHTYTE CHCTEM SHEPTeTHKH
uM. JI.LA. MenentneBa (. MpKyTcK), BEIIEISIOT UCCIIe-
JIOBaHMS HAIpaBleHUIl pa3BUTUS KaK TOIMJIMBHO-
3HEPreTMYECKOro KOMILIeKca CTpaHbl, TakK U OoTpacie-
BBIX CHCTEM 3HEPreTHKM, M UccienoBaHus GyHKIMO-
HUPOBaHMS 3TUX cucTeM. K mepBoMy HarpaBieHHIO
OTHOCSITCS MCCNEIOBAHMS HATIPABICHUI Pa3BUTHS TO-
IUIMBHO-3HepreTuyeckoro komiuiekca (TOK) ctpanbt
C YUeTOM TpeOOBaHUI 3HEPreTMYecKol Oe3ormacHo-
CTH, 71 TIOAAEPKKU KOTOPBIX BHIITOJHEHA Tpejiara-
emas pabora.

TpaaIMLIMOHHO 3TWM MCCNENOBAHUS BBHITIONHSUIIUCD
C TIpUBJICYCHNEM Pa3HBIX BEPCHIl GONBIINX MPOTpaM-
MHBIX KOMIIIEKCOB, OCHOBAHHBIX Ha PeIIEHNH O0IIei
3aMa4yd JUHEHHOTO MPOrpaMMHUPOBAHMS, MCTIOIb3YIO-
IKUX 9KOHOMHUKO-MaTteMaTuyeckue monean TOK
CTpaHbl OOJBINON Pa3MEPHOCTH, BKJIIOYAIOIIME Hec-
KOJIbKO COTEH YPaBHEHUI U JAECATKHU THICSY TIEPEMEH-
HbIX. MiccenoBaHust HOCSIT MHOTOBapMaHTHBII Xapak-
Tep, IPUYeM MHOTOBAPMAHTHOCTH CYIIECTBEHHO BO3-
pacTaeT B CBSI3UM C HEOOXOAMMOCTBIO yyeTa TpeboBa-
HMI1 3HepreTMYeckoil 6e30MmacHOCTH: Ha 0a30BbIe Ba-
PUAHTbI HAKJIAMBIBAIOTCS CLIEHAPMM BO3MOXHBIX Upe3-
BbrvaiiHbIX cutyauuit (UC), a Takke MpeBeHTUBHBIX
(mpemynpexaatoniux Bo3HuKHoBeHKe YC), onepaTus-
HbIX (BbIMOJIHsAEMbIX BO BpeMst YC) M TMKBUAALIMOH-
HbIX (ycTpaHsonux nocneactsust YC) MeponpusaTuii.

DHepreTuyeckas 0ezomacHocTh (Ob) He sBsgeTCs
CHMHOHUMOM TEXHHMYECKOW 0e30MacHOCTH U paccMma-
TPUBAeTCS KaK COCTABJSIOIIAS HALIMOHABHOMI 0e30-
MACHOCTHU, B YacTH 3alllMIIEHHOCTH TpaxniaH, oblle-
CTBa, rOoCyIapcTBa, 3KOHOMUKHU OT YIpo3 JAe(uluTa
B 00eCTIeYeHNN MX 000CHOBAHHBIX TIOTPEOHOCTEH TO-
TUTMBHO-3HEPIETUYECKUMHU PECypcaMyl TIPHEMIIEMOTO
KayecTBa B Pa3IUYHbIX YCIOBUSIX.

B mocnenHue roapl B MCCIENOBaHMSX ObLT MPUHAT
KOMOMHATOPHBIN MOAXO0A, YTO MPUBOAMIO K MOJyYe-

HU10 5—10 MJIH BapMaHTOB, U3 HUX SKCIIEPTAMU Bbljie-
JSIICS «KOpUIOp» HambojIee BEPOSTHBIX BapMAaHTOB,
Jiajiee BBITIOMHSUICS OoJiee IeTalbHbII aHalInu3 3TUX Ba-
puaHToB. HecMOTps Ha yMEHbIIIEHME KOTMYECTBA aHa-
JIU3MPYEMBIX BapMaHTOB, Harpy3ka Ha 9KCIIEPTOB
OYeHb BbICOKA, M TPEOYIOTCSI OOJIbIIIME 3aTPAThl BpeMe-
HU ]IS aHaJIM3a BapuaHToB U (hopMUpOBaHUs Tpebye-
MBIX PEKOMEHAALINA.

ABTOpaMu ObLTa IpeIIoKeHa IBYXypOBHEBAsI UH-
(bopMaliOHHAasl TEXHOJIOTUSI MCCJIENOBAHWIA, B KOTO-
POl Ha MEPBOM YPOBHE BBITIONHSETCS KaueCTBEHHBDII
aHaJIM3 C MCTIONb30BaHUEM MHTEIIEKTyabHbIX BHIUU-
CIIEHMI, @ UMEHHO: OHTOJIOTUYECKOT0, KOTHUTUBHOTO
1 coOBITHITHOTO MozenupoBanud [ 1, 2]. Ha ocHoBe pe-
3yJIbTATOB KAUECTBEHHOTO aHaJIM3a BhIOMpaloTCs Bapu-
aHThl pa3Butus TOK, KoTopble HEOOXOAMMO paccyu-
TaTh 00JIee AETATbHO. DTH BapUAHThI PACCUMTHIBAIOTCS
Ha BTOPOM YPOBHE C UCII0JIb30BaHUEM MHOTOATeHTHO-
ro nporpammHoro komiuiekca (ITK) MHTOK-M mns
uccienoBaHuit HanpasieHuit pazsutust TOK ¢ yuerom
TpedoBanuit Ob [3].

MHTeﬂHeKTyaHbele Bbl4UCNIEHNSA

[Ton uHTennexkTyaabHbIMU BhunciaeHusiMuU (Intelli-
gent Computing) IMOHMMAIOTCSI METOIBI U CCTEMBI HC-
KYCCTBEHHOTO MHTEJIIEKTa, HalpaBIeHHbIE Ha YCUIe-
HUE M TOIIEPXKKY €CTeCTBEHHOTO MHTEJUIeKTa (TOx-
JePXKY TPUHSATHS pelleHMi 3KcrepTamu). MHTen-
JIEKTyaJibHasi MHCTPYMEHTAIbHAsI cpefa (MHTeIeKTy-
anbHast MU T-cpemna) — 3T0 COBOKYITHOCTh MHCTPYMEH-
TaJbHBIX CPEACTB (MHTENIEKTYalbHBIX CUCTEM U 0a3
3HaHUiA, MPOTPAMMHBIX KOMILIEKCOB M 0a3 JaHHBIX),
COBMECTHOE MCITOJIb30BAHNE KOTOPBIX I PEIICHUS
TIOCTaBJICHHON 3amauyd OCYIIECTBISAETCS C TIOMOIIBIO
9KCIIEPTOB M/MJIU UHTEJIEKTYaTbHBIX BHIYUCICHUIA.

K uHTemekTyasbHbIM BBHIYMCICHUSM B AaHHOMN
paboTe OTHOCSTCS, B MIEPBYIO OYepe/b, BHIYMCICHUS,
OCHOBaHHbIE HAa OHTOJOTMYECKOM, KOTHUTUBHOM
1 COOBITUITHOM MOJIeTMPOBAHWH.
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Ontonorun ObuiM mpemioxeHsl T. Ipybepom
(T. Gruber) g1 AeKi1apaTUBHOTO TPEACTABICHUS 3Ha-
HMI1 1 ompeneNsaioTcsl B 00ILeM BUIE KaK 0a3a 3HaHUI
CMELMaTbHOTO BUIA WM KaK «CHelupUuKaIus KOoH-
LIENTyaIu3alii» MPEAMETHOM 001acTH. DTO 03HAYAET,
9TO B MPEIMETHOM 00JaCTH Ha OCHOBE KiacCH(pMKa-
K 0a30BBIX TEPMUHOB BBHIAESIOTCS OCHOBHBIE ITO-
HATUS (KOHLEMTHI), M YCTAHABIUBAIOTCS CBA3U MEXIY
HUMU (KOHLENTyaau3alus). 3aTeM OHTOJIOTHS MOXET
OBbITh MpeacTaBiIeHa B TpaMuecKOM BUIE WU OIKca-
Ha Ha OJIHOM U3 (DOpMasIbHBIX SI3BIKOB ((hopMasibHas
OHTOJIOTUSI) — 3TO MpOllecC CreuupUKalu OHTOJIO-
ruii. Bommpockl OHTONOTMYECKOTO MOAEIHMPOBAHMS
paccmatpuBanuch B pabotax T. Ipyoepa (Gruber T.),
H. Iyapuno (Guarino N.) u ap., B Haweit ctpa”e — Ia-
BpuioBoii TA., 3aropyinbeko FO.A., Kanunuyenko JI.A.,
Koranosckoro M.P., CepebpsikoBa B.A., Ty30BcKo-
ro B.®., Xopomesckoro B.®., Sdmmonsckoro B.3. u
Ip., a TAKKe B paboTax aBTOPOB M MX Kouter: Bopox-
moBoii T.H., Ckpunkuna C.K., Komaiiropoacko-
ro A.H., Makaronosoit H.H.

[Ton KOTHUTUBHBIM MOJETMPOBAHUEM MTOHUMAETCSI
MOCTPOEHNE KOTHUTUBHBIX MOJEJIEH UIn, MHAue, KOr-
HUTHUBHBIX KapT (OPUEHTUPOBAHHBIX IpacoB), B KOTO-
PbIX BEPLIMHBI COOTBETCTBYIOT (hakTopaM (KOHIIeM-
Tam), a AyTH — CBSA3AIM MexXny (pakropamu (IIOJIOXU-
TeJTbHBIM WM OTPHUIIATETBHBIM), B 3aBUCHMOCTH
OT XapakTepa MPUINHHO-CIEACTBEHHOTO OTHOIIEHUS.
MatemaTyecKuM annaparoM ISl MOCTPOEHMS KOT-
HUTHUBHBIX MOJieJIel sIBJIsieTCsl Teopusi rpados.

OCHOBBI KOTHUTMBHOTO MOJAEIMPOBAHUS ObLIU
paspabotaHbl B cBoe BpeMst Ban Xao (1956 1), P. Ak-
cembponoM (1976 1), JI.A. IlocnenosbiM (1981 ). D10
HampaBeHUE MOJTYyYMIO CBOE Pa3BUTHE B paboTax
D.A. Tpaxtenrepua [4] ¥, B YaCTHOCTH, aKTMBHO pa3-
BuBaetcsl B MHcTUTyTe TipobsieM ympasieHus: PAH
(Abpamona H.A., Kynwba B.B., Kynunuu A.A., Mak-
cumoB B.M. u np.) nns aHanM3a BIMSHUN IIpW yIIpa-
BJICHHU CITA00CTPYKTYPUPOBAHHBIMI CUTYAIISIMHU.

Borpockl KOTHUTUBHOTO MOIENUPOBAHUS B SHEP-
reTMKe paccMaTpUBalIuCh B paboTax aBTOpOB [5, 6].
B nccnenopanusx npobnem Db KOrHUTMBHOE Moje-
JIMPOBAHKE UCTIOIB3YETCS ISl CUTYallMOHHOTO aHAJIM-
3a mpobaembl Db u MmonenupoBaHust yrpo3 Db, noa
KOTOPBIMH MTOHUMAIOTCS HeOIaTOIPHUATHEIE UTS SHEp-
TeTUKW COOBITHSA. Peamm3oBaHBl MHCTPYyMEHTATBHBIC
CPEICTBA MOANEPKKM KOTHUTHBHOTO MOJIETMPOBAHUS
— oubamorexa CogMap.

[Ton coOBITHITHBIM MOJIETMPOBAHUEM MTOHMMAETCSI
MOCTPOEHUE MOBEJEHUYECKUX MOje/eli, mpuueM B Ka-
YyecTBe 00bEKTOB MOJAETUPOBAHMS MOTYT paccMarpu-
BAThCS KaK JIIOIN, TaK U TEXHUIeCKUe 00BbeKTHI. CyTil-
HOCTb COOBITUIAHOTO METOa MOIETUPOBAHUS 3aKITIO-
JaeTcsl B OTCIEXMBAHUU HA MOIETM TOCTENOBATENb-
HOCTH COOBITHIA B TOM e MOpSIIKE, B KAKOM OHM MPO-
UCXOIWIN Obl B peaJIbHOM cUcTeMe. 3agaBacMble MO-
JIeJIbIO TIOC/IENOBATEIEHOCTU peaNn3altii COOBITUI —
LIETMOYKM COOBITUI — OMMCBIBAIOT CLIEHAPUU PeakIu
CHMCTeMBI Ha BO3HUKHOBEHIE MHUIIMHPYIOIIETO COOBI-
THSI, CTOSIIIIETO B HAYAJIE IICTIOUKH.
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B xavecTBe MHCTpyMEeHTa COOBITUAHOTO MOMIENIHU-
pOBaHUs MCMONb3yeTcsl anmapat Joiner-ceteit (JN) —
OJIHOI M3 Pa3HOBUIHOCTEHN ajireOpanvyeckux ceTei,
npennoxeHHoit JI.H. Cronsiposbim [7, 8]. Joiner-cetn
MOXHO paccMmaTpuBaTh Kak paciiupeHue ceteit Ile-
TPU, OPUEHTUPOBAHHOE Ha MOCTPOEHME TMOBENEHYE-
cKux moneneii. B ocHoe Teopuu JN nexXUT onucaHue
JIOTUKA B3aUMOJEWCTBUSI ACMHXPOHHBIX MPOIIECCOB
B BMJIe Habopa MYCKOBBIX M (DIaroBbIX (YHKIIMH, CO-
crosmux u3 OyaeBbix ¢GyHKIMA. OcobeHHOCTbIO JN
SIBJISIETCSL TO, YTO OHM TPENyCMaTPUBAIOT Kak rpadu-
Yyeckoe MpeAcTaBeHue, Tak U ONMCaHKe B BUIE JIOTH-
yecKHX hopMys1, 00pabOTKY KOTOPBIX MOKXHO aBTOMa-
TU3upoBath. COOBITHITHOE MOAEIMPOBAHME B 3HEpPIe-
TUKE pa3BHUBaeTCs aBTopaMu coBMmecTHO ¢ B.JI. Ap-
MHCKAM [6, 9]. PeanmmsoBaHbl MHCTPYMEHTAJbHBIE
CpelcTBa MOAAEPXKKM KOTHUTUBHOTO MOJIEIMPOBAHUS
— oubnuoteka EventMap.

B nocienHee BpeMsi MHTE/UIEKTYaJIbHbIE BbIYKCIIE-
HUSI pacIIMpeHbl MPUMEHeHHeM 0alleCOBCKUX CeTeil
JIOBepUS ISl OLEHKM PUCKOB UPE3BbIYAMHBIX CUTYa-
uuit [10] 1 cpeacTBaMy JeKJIapaTUBHBIX IIpeICTaBIIe-
HUIi MPOLIECCOB MPeoOpa3oBaHMs JaHHBIX, 00eCIIeUt-
BAOIMX aBTOMATU3ALIMIO Mepexosia OT KaueCTBEHHOTO
K KOJIMYeCTBEHHOMY aHanu3y [11].

WHTtennektyanbHas UT-cpena u aByxyposHeBas
WHOPMaLMOHHas TEXHONOMUS UCCNeAoBaHNUI

IIpennoxeHa KoHUENUMA MHTeJUIeKTyaabHo UT-
Cpefibl, TOACPXMUBAIOIICH ABYXYPOBHEBYIO TEXHOJIO-
TMI0 MCCNeoBaHUi HampaBiaeHuit paszButus TOK
c yuetoM TpeboBaHuil Ob [12]. WMHTemnekTyanbHas
NT-cpena onpenensiercs kak V,={0,E,M M} T, toe
{ O} — MHOX€ECTBO OHTOJIOTHIA; { E} — MHOXECTBO OIuca-
HUI MpeueaeHTOB Ype3BbIMaiiHbIX cuTyauuid; {My —
MHOXECTBO KOTHUTUBHBIX Mojeneit; { My} — MHOXeCTBO
COOBITUIHBIX MojieNielt; T, — UHCTpyMEHTaJIbHbIE Cpell-
cTBa momnepXxku MT-cpemsl, BKIIIOYaroIIne OIMMCAHNE
3HAHWM, MPEICTABJICHHBIX B BUAE OHTOJIOTMIA, OIKMCa-
Huil npeueaeHToB YC, KOTHUTUBHBIX U COOBITUMHBIX
MoJIeNIell ¥ cpelcTBa OMEePUPOBAHUS UMHU.

Takum oOpazom, uHTe/TeKTyanbHas WT-cpena
BKJIIOYAET MPOCTPAHCTBO 3HAHWU, MHTErpuUpylollee:
OHTOJIOTMYECKME MOJIEIN 3HAHUI B 00J1aCTH MCCIeno-
BaHuil Db, 0a3y 3HaHwmit 0 mpeneaentax YC B sHepre-
THKe ¥ 0a3bl 3HAHUT, comepKalie KOTHUTUBHBIE MO-
JIeJIM CTpaTernyeckKux yrpo3 Ob u coObITUITHbIE MOIE-
au  pasButusg U nocienctsuit  UC B aHepreTuke
(puc. 1), a TakKe MHCTPYMEHTAJIbHbBIE CPEACTBA OIMU-
CaHMsI 3HAHUI ¥ OTIEpMPOBaHUSI UMU (puC. 2).

bubanorexu OntoMap, CogMap u EventMap pea-
JIM30BaHBI Ha OCHOBE CPeIbl TpaMIecKoro MOIETH-
poBanus GrModeling [13], pa3paboTaHHOI1 B J1abopa-
TOpUM MHGMOPMALMOHHBIX TEXHOJOTUI B SHEPreTUKE
NCOBM CO PAH, Bosrmasnsiemoii JI.B. Macceb.
BKcnepTHas cucteMa «Emergency» pa3paboTaHa 1moj
pykoBoacTBoM A.I. Maccens, B HacTosilee Bpems
ee 0a3a 3HaHUI colepXKuUT omcaHus 6onee 600 upes-
BHIYAMHBIX CHUTyalMii B 3Hepretuke Poccum 3a mo-
cneqnue 30 ner [14].
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Puc. 2. B3aumoCBA3b MHCTPYMEHTabHbIX CPEACTB UHTENEKTyanbHov VT-cpenbi

[IpuMepbl KOTHUTUBHBIX M COOBITUIHBIX MOZIEIICH,
MOCTPOEHHBIX € MoMollblo 6ubauorek CogMap u
EventMap, nmpuBeneHs! Ha puc. 3 u 4. Ha puc. 3 npu-
BelleHa KOTHUTUBHAS MOJE/b YTPO3bl THIIA «ABapws,
B3pbIB, moxap» (ABIT). MmeeTcs BO3MOXHOCTb OTO-
OpakeHNS OCHOBHBIX KOHIIENTOB, CAMOI yIpO3bl
U YIPaBISIIOIIMX BO3MEHCTBUI (IIPEBEHTUBHBIX, OIIE-
PAaTUBHBIX W/WIU JUKBUJALIMOHHBIX MEPOIPUSITHIA).
[MonoxuTeabHbIE WM OTPULATENbHbIE TPUUYMHHO-
CIEJCTBEHHBIE CBSA3M ITOKAa3aHBI 3HAKaAMU «+» WIH
«—». MoxeT OBITh BBeicHO Oojiee TOAPOOHOE OIMca-
HUE YTPO3bI.

Jlornueckue ypaBHEHMS, OMCHIBAIOIINE TIepeaavy
BO30yXaeHuil B Joiner-cetu, IMpencTaBlIeHHON Ha
puc. 4, ipuBeieHH B TabauIle; Joiner-ceTb, COOTBET-

CTBYIOIIAS COOBITUIHOI KapTe, IOKa3aHHOI
puc. 4, mpeacrapaeHa Ha puc. 5.

Ha

Tabmuua. Jlornyeckve ypaBHEHWS, OMUChIBAIOLME Mepenayy
BO36yxXaeHn B Joiner-cetu, npeacTaBieHHoN Ha
puc. 4 (BepxHAA YacTb pparmeHTa)

[TyckoBble PYHKLMM
wi(t+)=o(1)-g1(2);
Wt =i 1) s 1);

ys(tH1)=o(t)-5(t)- @u(1);

wa(t+1)=ps(t)- s(1);

ws(t+1)=pu(1)- p5(t)

®narosble GyHKLMM

@o(t+1):=0; @(t+1):=1;

@(t+1):=0; @y(t+1):=1;
@i(t+1):=0; @3(t+1):=1; u(t+1):=1;

@3(t+1):=0; os(t+1):=1;
@y (t+1):=0; @g(t+1):=1
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Puc. 3. [pymep KOrHUTYBHOM MOLEN yrpo3bl «ABapws, B3PbIB, MOXap», MOCTPOEHHON cpencTeamm bubamorekn CogMap
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Puc. 4. [lpumep pparmeHTa cobbITUIIHON MOAENN NOCAEACTBUM
Teku EventMap

Ha puc. 6 mpuBeneHa cxema JABYXYpOBHEBOI Tex-
HOJIOTUM MHTE/UIEKTYaIbHOM TMOANEPXKKY MPUHATHS
pellieHnid B MCClIeJOBAaHUSAX HaIpaBIeHWil Pa3BUTHUS
TOK ¢ yueTom TpedoBanuii Db, mognepxuBaemast MH-
tesekTyanbHoit UT-cpenoit (puc. 2).

3akntoyeHune

B cratbe paccMOTpeHO MpUMEHEHUE MHTEJIeKTY-
QJTbHBIX BBIYMCIACHUIN JIS1 TIOMIEPXKKU TIPUHSITUS pe-
LIEHUI B MCCIENOBAaHMSX HAMpaBIeHU Pa3BUTHSI TO-
TUTMBHO-3HEPIeTUYECKOTO KOMIUIEKCA CTPAHBI C yde-
TOM TpeOOBaHUI 2HEPreTUYecKOil Oe30IaCHOCTH.
B nepByto ouepenb K HUIM OTHECEHBI BBIYUCIEHHUS, OC-
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Beos ais

YC Ha CasHo-LLlywerckov [9C, nocTpoeHHoV cpenctBamm bubnmo-

HOBaHHbIE Ha OHTOJIOTUYECKOM, KOTHUTHBHOM U CO-
ObITUITHOM MoOJeIMpoBaHUU. B mocnenHee BpeMs MH-
TEJJIEKTYJIbHbIE BHIYMCIEHUS PACIIMPEHBI IPUMEHE-
HueM 0alieCOBCKMX ceTell JoBepMs VISl OLIEHKU pU-
CKOB Ype3BbIYaiiHbIX CUTYALIMi B SHEPTeTUKE U JeKJa-
PaTMBHBIX TPEACTABICHUI MPOLECCOB Mpeodpa3oBa-
HUS JAHHBIX B BBIYMCIUTEbHOM 3KCIepuMeHTe. Pea-
nu3oBaHa uHTeLIekTyanbHas WT-cpena, mHTErpu-
pyIolas MHCTPYMEHTAIbHbIE CPEACTBA MHTEIUIEKTY-
QJIbHBIX BBIYMCIECHUI M 00eCTIeYnBatONIas MOMAAEPKKY
npeaaaraeMoii 1ByXypOBHEBOI TEXHOJOTMU MCCIENO0-
BaHUM, BKJIIOYAIOIIEH 3Tallbl KAYECTBEHHOIO aHaIu3a
C UCTIONIb30BAaHUEM WHTEJUIEKTYabHbIX BBIYMCICHUI



YnpasreHvie, Bbl4UCIUTENIbHAsA TEXHWKA U MHPOpMaTMKa
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cobeiTuA Ne2
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Puc. 5. Joiner-ceTb 15 COOLITUVIHONM MOAENM, NPEACTABAEHHON Ha PUC. 4 1 ONUCaHHOM B TabnnLie
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— MHOX€CTBO OHTOJIOTHIA;

— MHOXECTBO KOTHUTHUBHEIX MOJIETICIA;

— MHOXECTBO COOBITUIHBIX MOJIEJIEH;

— MHOXECTBO onucaHuii npeneneHToB YC;

— MH(pOpMalUS IS TTOAIEPKKU TTPUHSITUS
pelIeHus IIpY BEIOOpE CTpaTeruy IIpoBe-
TIeHUS BEIMUCINTEILHOIO 9KCIIEpUMEHTa;

— MH(GOPMAaLNS 1T TIPUHSITUS PeIIeHUN
((popMupoOBaHUU peKOMEHIALINIA);

— IIpOTPaMMHBbIN KOMILJIEKC IS TIpOBEIC-
HUSI BEIYMCIIATEIBHBIX 3KCIICPUMEHTOB
(o6ocHOBaHMs BapnaHTOB pa3BuTus TOK
¢ yueToM TpeboBaHuii Ob). Ha mepBoM
atane 310 [TK «MHTOK-M>»;

— BKCIEepPT-UCCAEA0BATENb;

— JINLI0, IPUHUMAIOIIIEE PeIIeHNE

Puc. 6. Cxema [BYXypPOBHEBOW TEXHONOMMN MHTENEKTYaIbHOU MOAAEPXKKM NPUHATUS PELLEHMI B UCCIEA0BAHWNAX HAMPAaBEHW pa-

38uTna TIK ¢ y4eTom TpeboBaHmii 36

1 KOJTMYECTBEHHOTO aHajM3a — YUCICHHBIX PacuyeToOB
¢ npuMeHeHneM MHoroareHTHoro ITK MHTOK-M.
B Hacrosiee BpeMs paccMaTpUBaIOTCSl BO3MOXHOCTH
MPUMEHEHUS MHTEJUIEKTYaIbHBIX BRIYMCICHUHI U pea-
JIU3YIOIINX WX MHCTPYMEHTAIbHBIX CPEACTB KaK IIPO-
TOTUIIOB UHTEJUIEKTyaIbHBIX KOMIIOHEHTOB IIPU YIIpa-
BJIEHUU DPEXUMAMU BJIEKTPOIHEPIeTUUECKUX CUCTEM

B Smart Grid — yMHBIX DHEPreTMYECKUX CHCTEMax
[15].

Paboma evinoansemcs npu uacmuHoil QuHarco8oili noddepiic-
ke epanmoe PODOU N 10—07-00264, Ne 11-07-00192,
No 12—-07-00359, a maxace epanmosg Ilpoepammet [Ipezuduyma
PAH Ne 15—2012 u unmeepayuontoeo npoekma CO PAH u HAH
Berapycu No 18.
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