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B craree paccmarpuBaroTcs 0a3oBble IMOHSTHS, JIEXKAIIWE B OCHOBE IPEIaraeMoro -aBTOpaMH CEMHOTHYECKOTo
MO/IX0/Ia K TIOCTPOCHHIO MHTEJUIEKTYAJIBHBIX CHCTEM CHUTYalIMOHHOTO YIPABJICHUsI B KPUTHYECKHX MH(PPACTPYKTypax.
B mpempinymux paboTax aBTOPOB paccMaTpUBajiach COBPEMEHHAs TPAaKTOBKA CHUTYallMOHHOTO YIPABICHHUS, Kak
otobpaxxenne uneit J[.A. TlocmenoBa u ero y4eHHKOB Ha COBPEMEHHBIC HH(POPMAIOHHBIE TEXHOJIIOTHH. B KauecTBe
OCHOBHBIX METO/IOB CHUTYallUOHHOTO VYIPABIEHHUS aBTOpaMH NPEJIaraloTcsi METOAbl CHUTYallMOHHOIO aHaju3a u

CUTYallUOHHOI'O0  MOJACIIMPOBAaHUA, pCaIn3yeMbIC C

IIOMOINBIO TEXHOJOTHA U HHCTPYMCHTAJIbHBIX CPEACTB

CEMAaHTUYECCKOTO MOACIINPOBAHUA B SHEPTETUKE, K KOTOPOMY OTHECEHBI OHTOJIOTHYECKOE, KOTHUTUBHOC, COOBITUHHOE U
BEPOATHOCTHOC (Ha ocHOBe baiiecoBckux cereit Z[OBCpI/IiI) MOJEIAPOBAHUE. I[aHHaﬂ CTaThA IMOCBAIICHA ,Z[aJ'IBHeﬁH.[eMy
Pa3sBUTHIO NpEIara€Moro mnoaxoaa, OCHOBAHHOI'O Ha HHTETrpaluu TIOHATHH CCMHOTHKH, KOTHUTHBHOM rpa(bm(n n

CCMAaHTUYCCKOI'0 MOACIMPOBAHMA.

KnroueBble cioBa: CEMHUOTHKA, CHUTYallTHOHHOE YIIPAaBJICHUE, CEMAHTUYECCKOEC MOICIMPOBAHUE, OHTOJIOTHIECKOE,
KOIHUTHBHOC, COOBITHIHOE U BEPOATHOCTHOE MOZACINPOBAHNUEC, KOTHUTUBHAA rpa(bm(a.

BBenenune

ABTOpBI Pa3BUBAIOT BHICKA3aHHYIO UMM paHee U0
MIPUMEHEHHNS KOHIETIINU CUTYaI[IOHHOTO YIIPaBICHUS B
SHEPreTUKEe M NPeIaraloT pacIIUpuTh 00nacTh ee
MPUMEHEHHS HE TOJNBKO B SHEPreTHYEecKod, HO U B
JIPpYyTUX KpUTHYECKUX HH(ppacTpykTypax. [Ipenmaraercs

CEeMHOTHYECKHUN TTOAXOT K MOCTPOCHUIO
MHTEJIIEKTYaJIbHBIX cHcTeM CHUTYaIlHOHHOTO
yIpaBiIeHUs B KPUTHYECKUX  HHMPACTPYKTYpax,

OCHOBAHHBIA Ha 0a30BBIX IIOHATHSAX CEMHOTHKH H
ceMuotrnyeckod mozaenu B tpakroBke JI.A. Ilocmenosa
n I.C. Ocunosa.

PaccmarpuBaeTcsi MOHATHE KOTHUTHBHOM rpaduk,
BBeZieHHOE B 90-X IT. mponuioro Beka A.A. 3eHKUHBIM U
o0bocHOBBIBaeTcsl, uTo Tpaduueckuii  uHTEpdeiic
CEMAaHTHYECKHX MOJEJCH, pa3padareiBacMbIX —IO[
PYKOBOZICTBOM u npu y4acTHU aBTOPOB
(OHTOJIOTUYECKUX, KOTHUTHUBHBIX, COOBITHHHBIX U
BEPOSTHOCTHEIX),  SBIACTCS  OJHUM U3  BHUJIOB
KOTHHUTUBHOW  Tpaduku. [IpeanokeHHBIA  TOAXON
pa3BUBacTCsA, B YACTHOCTH, B paMKax IPOCKTa,
nojyepkaHHoro rpaHtom POOU  Nel6-07-00474
«Meropoiorus MMOCTPOCHUS HMHTEIUIEKTYaTbHBIX
CHCTEM CEMHOTHYECKOTO THIIA JUIS CTPATErHYECKOro
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CHUTYaIllMOHHOTO  YNpaBICHHWS B  KPUTHYECKHUX
nH}pacTpyKTypax». OnwuceIBaroTCS pe3yIbTaThl
TIEpBOTO 3Talla peaau3anny MpeyIokKeHHOTO TT0/IX0/1a, B
YaCTHOCTH, OHTOJIOTHYECKMH WH)XUHHUPHHT TIPOOIEMBI
CHUTYaI[IOHHOTO YIPaBJICHUSL.

1. IToHsiTHE KPUTHYECKUX HHPPACTPYKTYP

HccnenoBaHust ~ KPUTHUYECKMX  WMH(PacTpyKTyp
SIBIISIIOTCA  IOCTaTOYHO MOJIOJBIM HANpaBIECHUEM, HO
CTaHOBSATCS IPHOPUTETHBIMH BO MHOTUX CTpaHaX MUpA,
u B nepByto ouepens B CHIA [Konnparees, 2012].
AKTyalbHOCTh 3THUX HCCIIE[IOBaHMH ycyryomsercs
yrposamMu  kubepHetmueckod — 6Oe3omacHoctH. K
KPUTHYIECKUM HHGPACTPYKTypaM OTHOCST SHEPIeTHKY,
TPAHCIOPT, CIYXKOBI IO UYPE3BBIYAMHBIM CHUTYAIHSIM,
0aHKOBCKMIA M (DUHAHCOBBIN, TEIEKOMMYHHUKAITHOHHBIH
CeKTOpa JKOHOMHMKH M JApPYTHE >KU3HEHHO Ba)KHBIE

pecypcsl. B HCCIICIOBAaHHUAX KPUTHYECKUX
nHdpacTpykrypy Ooibpmioe BHMMaHHE  YIEISIETCS
BBISBJIGHMIO  KJIOYEBBIX ~ OOBEKTOB (WM WX

COBOKYITHOCTH), BO3JCHCTBHE Ha KOTOPHIE MOXET
OKa3aTh HauOoJyiee HeraTMBHBIA 3(QeKkT Ha oTpacib
9KOHOMUKH, KITF0YE€BOH pecypc I BCIO
UHPPACTPYKTYPY, @ TaKkKe B OLEHKE IOCICACTBHI
MOJOOHOTO BO3ACHCTBUSA M pa3paboTKe MEXaHH3MOB



CHIKEHUs Takux puckoB. Ilom sHeprernueckoi
MH(PACTPYKTYpOil, KOTOPYI0 OTHOCAT K KPHUTHYECKH
BaKHBIM MH(PACTPYKTypaM, MOHUMAIOT COBOKYITHOCTb
9HEPreTUYECKuX OOBEKTOB M CHCTEM DHEPreTHKH,
BKJIIOUasl SHEpreTUUeCKHUe TPaHCIOPTHBIE MarucTpau.
B nocnennee necatunetne 3a pyoOexKOM aKTHBHO
oOcyxnaercss W pa3BuBaercs koHuenuust Smart Grid
WIH, B TIEPEBOAEC HA PYCCKUH, «MHTEIUIEKTYalbHBIX
sHepretuueckux cucreM - UIC» [Kobem, 2010]. B
Poccunm  Takke =~ aHOHCHpOBaHa  HEOOXOOMMOCTh
opraHmzanui  paboT MO  Pa3BHTHIO  «YMHBIX
SHEPrOCHUCTEM» W BEAyTCd  COOTBETCTBYIOLIHE
uccinenoBanus. HCTUTYT cucTeM sHepreTuku uM. JLA.
MenenteeBa CO PAH (MCOM CO PAH) sBusercs
OJJHUM W3 JIMJEPOB B OTOH OOJACTH HCCIICTOBAHHM.
Hapsany c¢ mnpumenenmem B HOC yxe craBHmIMX
TPaIUIMOHHBIMHI METOI0B UCKYCCTBEHHOI'O MHTEIIIEKTa
(HelpoHHBIE CETH, TeHETUYECKUE aJITOPUTMBI, HeUYeTKast
Joruka), Bce Oonblliee BHHMAaHHE HSHEPreTUKOB
NPUBIEKAIOT  TaK  HA3bIBa€MbIE  «CHUCTEMBI  C
LeNenoIaraHieM». OTO HHTEIEKTYyallbHbIE CHCTEMBI
yOpaBJIECHUs, KOTOPBIE HUMEIOT HECKOJIBKO Leler
(YHKIMOHMPOBAaHUS (WM YMEIOT TEHEpPHpOBaTh 3TH
LenH), BBHIOMpas caMyl0 IOAXOAAIIYI0 II€ldb B
3aBHCUMOCTH  OT  OKPYXAaIOWIEH  cpedsl, YMEIT
MPOTHO3MPOBATh MOBEJEHHUE OKPYXKaloLeW cpeabl U
cBoe coOcTBeHHoe cocTosiHMe. Iloka Takme cucTeMbl
OTCYTCTBYIOT, KaK B OJHEpPreTHKe, TaK M B JPYrHUX
KpuTHYeCKHX HUHppacTpykrypax Poccun. ABTOpPBI
CUUTAIOT, YTO ISl CHCTEM C HEINOJHOM MH(popMalueil 1
BBICOKOW CJIO)KHOCTBIO OOBEKTa YINpaBICHHS, KaKHMH
ABJIAIOTCS KPUTHUYECKHE HHQPPACTPYKTYpHI, Bce Ooiee
aKTyalbHbIM  SIBISIETCS ~ IPUMEHEHHE  METOAOB
CUTYallUOHHOIO  YIpPAaBIEHHSA,  OCHOBAaHHBIX ~ HA
HHTEIUIEKTYaIbHEIX TEXHONIOTHIX [Maccens, 2015A], n
pa3sBUTHE CEMHOTHYECKOTO MOAXOAAa K MOCTPOEHHUIO
UHTEIUIEKTYalIbHBIX ~ CUCTEM B paMKaX = 3TOro
HarnpasyieHus [Maccens, 2015B].

2. CeMuOTHYECKHI1 OAXO0] K NOCTPOEHHUIO
HHTEJVIEKTYaJIbHBIX CHCTEM
CUTYallMOHHOTO YIIPABJIEHUS

OCHOBBI CEMHOTHYECKOTO MOJX0Aa K TOCTPOCHHIO
WHTEJUIEKTYaJIBHBIX ~ CHCTeM  JUIi  YHpaBJICHUS
TEXHHYECKMMHU CHCTEeMaMH B Halledl CTpaHe Takxke
3ajokeHsl B paborax J[.A. IlocnenoBa. CemuoTnka -
3TO HayKa, MCCIeAYIolas CBONHCTBA 3HAKOB, 3HAKOBBIX 1
CHUMBOJIBHBIX CHCTEM, WCIIOJIb3YEMBIX B IIpOILEcce
KOMMyHHKanui. B Hacrosmiee BpemMss B MHpEe OHA
aKkTHBHO pas3BuBaercsi. B 2014 1. cocrosmes 12-i
Bcemupabrii  konrpecc mo cemuotuke (bomrapwus,
Codust), B KOTOpOM NpHHUMANIU ydactue Oomee 600
YeJI0BEK, B TOM YHCIie, aBTOphI ctathut [New Semionics,
2014]. PaccmarpuBannch BCEBO3MOXKHBIE MPUIOKEHUS
CEeMHOTHKH B CaMblX pPa3JM4YHBIX IPEAMETHBIX
obmactax. B obmactsax, Onu3KkuX K HH(GOpPMATHKE, 3TO
HCKYCCTBEHHBIE  SI3BIKM,  HpoOLecChl  00paboTKH
nHdopmary (HarpuMmep, SA3bIKA MTPOTPAMMHUPOBAHMS,
S3BIKM  JUIS  MHAEKCUPOBAaHMS JIOKYMEHTOB, 3aIliCH
Hay4YHO-TEXHNYECKUX (PaKTOB W 3HAHWIl), aJI'OPHUTMBI,
obecrieunBaromme 00paboTky TEKCTOB Ha
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€CTECTBEHHOM SI3BIKE (MaIIMHHBIN HIEPEBOL,
aBTOMAaTHYECKOE HMHICKCHPOBaHHE U pedepupoBaHIE,
MEPEBOJl C CCTECTBEHHOIO sI3bIKa Ha (hOpMaIbHBIN
S3bIK), COCTABJICHHS KapTorpauuecKux M300paKeHHH,
crenMaibHbIX CXeM M IUIaHOB Jp. Bengymumun
yueHbIMU-cemMuoTukamMu (A. Conomonuk, (M3pawib),
A. Bononuenko (I'epmanus), K. bankos (Bonrapus) n
JIp.) OTMEYanoCh HEAOCTaTOYHOE paclpOoCTpaHEHUE
CEMHOTHKM B TEXHHYECKHX OO0JacTsaX, a To4yHee,
MPaKTHIECKOE OTCYTCTBHE TAKHUX PadoT.

J.A. TlocrienoBeIM OBLTO BBEICHO ONpeICICHUE
cemuoTmueckoii momenu [[Tocmenos, 1986], kotopoe
motom Oputo  gerammsmpoBaHo [.C.. OcumoBsiM
[Ocuros, 2002]. CormacHo TOCIIeTHEMY,
CEMHOTHYCCKYIO MOJCIb MOXHO OINPEHCIIUTh Kak
BOCBMEPKY:

W=<T,R,A P 1 p, o, >,

rae T - MHOXKECTBO OCHOBHBIX CHMBOJIOB;

R - MHOXECTBO CHHTaKCHYCCKUX TPABUIL;

A - MHOXECTBO 3HaHH# O MPEIMETHOM 00JIACTH;

P - MHOXecTBO TpaBUJl BBIBOAA pEIICHUN
(TIparMaTu4ecKux npaBui);

T - IpaBUJIa U3MEHEHUSI MHOXeCTBa T

p - MpaBWJia UBMEHEHHUsI MHOXKeCTBa R;

oL - IpaBMJIa U3MCHEHUS MHOXKECTBA A,

T - IpaBWIa U3MCHEHUSI MHOXKECTBa P.

Wuaye roBOpst, B ommM4Yne OT (HOpMaIbHBIX
MozeJiei, B  KOTOPBIX DJJIEMEHTHI, 00pasyromme
MHO)KeCTBO T, 001aZar0T JKECTKHM CHHTAKCHCOM,
JKECTKOM CEMaHTHMKOM M JKECTKOM IparMaTHKoOH, B
CEMUOTHYECKOM MOJENIM BCE 3TH CBOMCTBA JJIEMEHTOB
MHOecTBa T  CTAaHOBATCA  JOCTYIMHBIMH IS
HM3MEHEHHUS, UMEHHO TaKOH OCOOEHHOCTBHIO O00JaLaroT
3HAKd — DJEMEHThl 3HAKOBBIX, WU CEMHOTHYECKHUX
CHUCTEM, H3yYaeMbIX B CEMHUOTHKE. Takue CHUCTEMBI
TECHO CBS3aHBI CO BCEH YEIOBEUECCKOM NESATECIHLHOCTHIO,
MMEHHO HM3MEHUYMBOCTh U YCIOBHOCTh 3HAKOB JIENAIOT
3Ty JesATeNbHOCTD 3 HeKTHBHON.

CrnenyeT OTMETHTh, YTO CEMHUOTHYECKUHN TOAXOJ B
Halllell CTpaHe pa3BHBACTCS, B YaCTHOCTH, B paboTax
Ocunosa I.C. [Ocunos, 2002], Baruna B.H., EpemeeBa
A.Il. (WHTEeIIEKTyalbHBIE  CHCTEMBI  pPEaJbHOTO
BPEMEHH ceMHOoTHYecKoro Tuma) [Barumm, 2001],
[EpemeeB, 2014], Kymuamua A.A. (ceMuoTHYecKas
MOJIeNTb KOTHUTHBHOTO ombITa) [Kymuamg, 2014] u ap.

[lepeuncnennsle pabOTEI HOCAT MIPEUMYIIECTBEHHO
TeopeTHdecKuil xapakrep. CBeeHUI 0 pa3BUTHH ITOTO
MOJX0a B OOJIACTH 3HEPreTHKH M IPUMEHHMTENBHO K
CUCTEMAM CUTYallMOHHOIO YIPAaBJICHUS aBTOpaM HalTH
HE yJaJocCh.

3. KornutuBHas rpauka u Bu3yajibHas
aHAJMTHKA

TepMuUH «KOTHUTHMBHas rpaduka» ObUI BBEICH B
poccuiickoii Hayke A.A. 3eHkuHbIM B 90-x TIL
MPOILIOTO CTOJNETUSI U IEPBOHAYANIBHO CBSI3BIBAJICS C
HOBBIMH BO3MOXKHOCTSIMH BH3YyalH3allil PE3yJIbTAaTOB
HayYHBIX HCCIICIOBaHNH, 00yCIIOBICHHBIMH



MOSIBIICHUEM HOBBIX rpaduyeckux CpenCTB
MEPCOHANBHBIX ~ KOMIbIOTEpOB  [3eHkuH,  1991].
BnocnenctBum  ObUIO  OCO3HAHO, YTO TpadUUIecKue
o0pa3pl MOTYT aKTHBH3HPOBATh  AaCCOIMATHBHYIO

JIOTUKY TMOJICO3HATENBHBIX MPOLECCOB  MBILIUICHUS
YeJOBEYECKOr0 MO3ra, 4YTO II03BOJAET C IIOMOIIBIO
KOTHUTHBHON rpaduku ObIcTpO HaxoJHUTh
OpPHUTMHAJBHBIE M 3a4acTyl0 HEOXKHJIAHHBIC DEIICHHS.
I[lo cyrm nema, ceMaHTHYECKHE MOJENU OOJaNaroT
CBOWCTBAMH KOTHHUTHBHOM Tpadukum u 0CoOSHHO
MOJNIE3HBl IS CIICHHAIHNCTOB C  IPE0ONIafaromuM
o0Opa3HpiM  MpimureHHeM. Cleayer OTMETHTh, YTO
CEMaHTUYECKUE  MOJCIH  IIO3BOJITIOT  BBITIOJHHTH
KaueCTBEHHbI aHanu3 pemaeMol 3amaun. s
KOJINYECTBEHHOTO 000CHOBaHHUS TIpe/IaraeMbIX
peuIeHui  HeoOXOAMMO  TpHBIEKaTh  PE3YJbTaThl
MaTeMaTH4ecKoro MOJICIUPOBAHUs, KOTOpBIE, KpOMe
TOTO, TIPEACTAaBISIOTCSA Oonee yOeOMTENbHBIMU JUISt
CIELUATUCTOB C  MpeolNajalolyM  JIOTHYECKUM
MBIIIEHHEM. TeM He MeHee, Uil MJUIIOCTPaLuH
MaTeMaTH4IeCKuX pemeHnit TaKKe MOXET
WCIIONB30BaThC KOTHUTHBHAS Tpaduka, 4TO M OBUIO
YCHEIHO NPOJEMOHCTPUPOBAHO A.A. 3€HKHHBIM B €r0
paborax.

[losiBieHne TepMHHA «BH3YyajbHAs aAHAJIUTHKA
(Visual Analytics) matupytor 2004 T, CBsI3BIBasi €ro C
kaurod JI. Tomaca «Ocsemas myTh, MNporpaMma
HcclenoBaHui U pa3paboTok mo Visual Analyticsy,
BBIIIYIICHHOU Kak IIPOrpaMMHBII JIOKYMEHT
TuxookeaHCKOl ~ ceBepo-3amaJHON  HalMOHAJbHOMU
nabopaTopuy, BXOIAIIEH B YHCIO IIECTHAALATH
nmaboparopuii Muaucrepcrea sHepretuku CIIA. B
9TOM KHWI'e BHU3yallbHasi aHAJIUTHKA ONPEAEISIETCS Kak
YMEHHE MBICINTh AHANUTHUYECKH, IOIACPKaHHOE
rpadpudecknM wmHTEepdeiicom. Visual Analysis umeer
KaKk MHHUMYM B¢ TpakToBKH. COITTacHO MEpPBOH Tak
Ha3bIBAIOT INUPOKOH  KPYr  MEKANCUMIUIMHAPHBIX
UCCIIEIOBAaHMH, TaKk WIM HMHA4Ye  CBA3AHHBIX C
NPUMEHEHUEM HHTEPAKTUBHBIX BHU3YaJIbHBIX CpE/ICTB
Ui aHanm3a JTAaHHBIX. Btopoe 3Ha4YEHHUE
pacmpocTpaHseTcss Ha COOCTBEHHO aHAJIMTHYECKHH
komroHeHT  Visual  Analytics, = cocrosimmii U3
ABTOMATHYECKON - U HHTEpakTHBHON dacTeil. CBs3b
BU3yaJIbHOH aHANWTUKH C  JPYTUMH  OONacTIMu
npuMeHeHns1 HH(QopMammoHHBIX TexHomoruit  (UT)
paccmarpuBaercsi B [Yephsik, 2013], roe nokasaHo, 4To
BU3yaJlbHAsl AHAJIUTHKA JIGKUT HA INEPECCUCHUH MABYX
obracTeif: aBTOMaTHYECKOTO aHAJIN3a W BU3yalU3aluu
JAHHBIX.

TakuM 00pa3oM, NpeACTaBIEHHE CEMaHTHUYECKHX
Mozened B rpad)uuecKoM BU/I€ TIO3BOJISIET OTHECTH HX K
OJJTHOMY M3 BHJIOB KOTHUTHBHOI Tpad)UKH 1 K OJHOH 13
obmacTeid  BU3yaJdbHON  aHANMTUKA —  HAydHOHU
aQHAJINTHKE, KOTOpas SBISETCS HEOTHEMIIEMOH YacCThIO
UHTEJUIEKTYaJIbHBIX cUCTEM CUTYallUOHHOTO
yIpaBJICHUSL.

73

4. CemaHTHYeCKOe MOJEJIUPOBaHNEe KaK
COBpeMeHHasi TPAKTOBKA CEMHOTHYECKOI0
MO/IeJTUPOBAHUS

J.A. TlocrenoB cunTan ONM3KMMH IOHATHSIMHU
METOJ CHUTYallMOHHOTO YIIPaBIICHHUS, CEMHOTHYECKOE
MOJIEITUPOBAHNE, CEMHOTHIECKOE YIIPaBIEHUE, JOTHKO-
JUHTBUCTHYECKUE METOMBI YIPABICHUS, TOCKOIBKY, IO
€ro TPAaKTOBKE, OHM BCE OCHOBAaHBl Ha BBEICHUU
MOHSATHUS CHUTyalluH, KJIACCH(DHUKAIMU CHUTyalluid U UX
npeoOpa3oBaHU.

Mopenb npoCTpaHCTBA 3HAHUH AJISL CUTYaIl[MOHHOTO
ynpaBneHuss B dHepretuke [Maccens, 2015D]
IpejcTaBieHa Ha puc. 1.

Cornacno IlocnenoBy, onucaHue MOJHOW CUTyalluu
ecTh Ha0Op aKcMoM. 3HaHHA — 9TO0 HE TOJBKO
MHOXECTBO BCEX TEKYIIWX CHTYyalHWd, HO U CHOCOOBI
mepexoga OT OXHOTO ONHCaHHsA OOBEKTa K JAPYromy,
crnocoObl  M3MEHEHHS KOMIIOHEHTOB  (hopMasbHOU
CHCTEMBI, a, CJIEIOBATENbHO, 3HAHUS — 3TO TO, 4YTO
BOIUIOIIAETCS B HEKOTOPOM CEMUOTUUYECKOU MOJIETIH.

VY4uThIBag, 9TO Hanu4ue ¢axTopos
HEONpPEJCICHHOCTH YCIOXKHACT aJEKBaTHYIO OLEHKY
COCTOSHHS OOBEKTa M CPEIbl, aBTOPAMH IIPEATIOKEHO
UCTIOJIb30BaTh CEeMaHTHYECKHe TEXHOJIOTHH
CUTYaLlMOHHOTO aHaJIN3a U MOJICTUPOBAHNUS, K KOTOPBIM
OTHECEHBI OHTOJIOTHIECKOE, KOTHUTUBHOE, COOBITHITHOE
U BEPOSATHOCTHOE MojenupoBanue [Maccens, 2013].

I[lo cytm nema, ceMaHTHYECKOE MOJICITHUPOBAHUE
TpeaaracTcs paccMaTpuBaTh KaK = ONHO W3
HalpaBJICHUA CEMHUOTHYECKOTO MOICIUPOBAHUA, B
KOTOpOM TipeoOnagaeT Tpaduueckoe IpeacTaBICHNE
pa3padaTbiBaeMbIX Mozenei, c JJIEMEHTaMHU
KOTHUTUBHOW rpaduku. s peanusanuu TpeOOBaHUN
CEMHOTHYECCKON Monenu (BBEICHHS MPaBUI HW3MCHCHHUS
0a30BbIX MHOXKECTB) MPEAJIAracTCsi UCIOIb30BaTh A3bIK
CUTYaIMOHHOTO yIpaBicHus. [IpeacTaBisioT HHTEpEC
JIBE THUTOTE3bl, BBIIBUHYTHIC [lOCIIENOBBIM, KOTOpEIC
000CHOBBIBAIOT HEOOXOIMMOCTh pPa3padOTKH TaKOTO
s3bika [[Tocnienos, 1986].

Tunomeza 1. Bcro wunHbopMammio 00 oObekTe
MOXKHO BBIPa3HUTh CpeicTBaMu 0OBIYHOTO
€CTECTBEHHOT0 s3blka. CleNCcTBHEM ATOHW THIIOTE3BI
SIBJISIETCS. TOT MHTEPEC K €CTECTBEHHOMY S3bIKY M €ro
N300pa3UTENbHBIM  CPEICTBaM, KOTOPBIH XapakTepeH
JUIA MEeTOo/la CUTyallMOHHOro ympasieHus. s OBM
BO3HMKaeT  mpoliemMa  Cy)KEHHUS]  TeKCTOB  Ha
€CTECTBEHHOM $I3bIKE, OITUCBHIBAIOIIMX CaM OOBEKT
YIPaBJICHUs] U OIBIT [0 YNPABICHUIO UM, J0 TaKOTO
YPOBHSI, 4TOOBI TMOJYyYCHHBIE OIMCAHUS MOXHO OBIIO
«IIOTPY3HUTH» B CEMHOTHUECKYIO CHCTEMY.

Tunomesza 2. Bcsakuii TEeKCT Ha €CTECTBEHHOM
SI3bIKE, OTHOCSIIMKACA K TOMY, O YeM TOBOpDUTCS B
rumnore3e 1, MOYKHO TMepeBecTH Ha (OPMAaJBHEIN S3BIK
CEMHOTHYECKOM MOJIEIN
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PI/ICy'HOK l-- MOZ[GJIB IIPOCTPaHCTBa 3HAHHIA JUIA CUTYalTHOHHOI'O YIIPABJIICHUS B DOHEPICTHKE

Iloka HeoyeBUIHA HEOOXOAUMOCTH M HE IPOBEpEHa
BO3MOXKHOCTh  Pa3pa0OTKH  YHUBEPCAIBHOTO  S3BIKa
CHUTYallMOHHOTO ynpasieHus. Ckopee Bcero, oH Oyaer
BKJIIOUaTh Kak 0a3oBoe (yHHBEpCalbHOE) SAPO, TaK U
pOoOIEMHO-OpUEHTUPOBAHHBIE KOMITOHEHTHI.

ABTOpamMu pa3zpaboTaHa KOHLEMIUsS TAKOTO SI3bIKa,
OPHEHTHPOBAHHOIO Ha YIPAaBJICHHE B 3KCTPEMaJbHBIX
curyarusax B oduepretuke (CML — Contingency
Management Language) [Maccens, 2015C]. Ilpm
pa3padotke CML aBTOpBI ONMUpaIHCh- HAa CHCTEMY

OHTOJIOTHH, MOCTPOCHHYIO B pe3yabrare
OHTOJIOTHYECKOTO WH)XUHAPUHTA IIpoOIIeMBI
CHUTYaI[MOHHOTO yIpaBJIeHNUs B SHEPTreTHKE,
paccmoTpeHHoro Hmke. COBpEMEHHOE COCTOSHHE

Pa3paboTKH OTPaKEHO B CTaThe B HACTOSIIEM COOPHHUKE
[Maccens, 2016].

5. OHTO/10THYEeCKM I HHKMHUPHHT
npoodsieMbl CATYallHOHHOIO YIIPABJICHUS B
JHepreTuKe

OHTOJIOr HYECKUI WHXUHUPUHT BKJIFOUACT
BBISBJICHUE: OCHOBHBIX KJIaCCOB CyH.IHOCTeﬁ (6330BBIX
HOHS[THfI) B OIMMCaHUHN pCaJIbHBIX B3aI/IMO,I[CI>'ICTByIOHIHX
Mpoueccos, OTHOIICHHI MCKAY OTUMHU KJacCaMH, a
TaKX€ COBOKYITHOCTH CBOP'ICTB, KOTOpBIC OHNPEACIIAIOT
X U3BMCHCHUE U ITOBCICHUC BO B3aHMOHeﬁCTBHH.

Hensmu OHTOJIOTHUYECKOTO WHKUHUPUHTA
[Uepusaxosckast, 2015] sBIAIOTCS: MOBBIIEHHE YPOBHA
UHTETpau  WHGPOpPMAIWH,  HEOOXOAMMOW  IUis
NPUHATHS YOPABICHYECKUX PpEIICHHUI; IOBBIIICHNE
3¢ HEKTUBHOCTH HH(POPMAITHOHHOTO IIOMCKa,
MPEAOCTaBICHNE BO3ZMOXXHOCTH COBMECTHONW 00pabOTKH
3HAHUI HA OCHOBE €IMHOTO CEMAaHTHYECKOTO OMUCAHMUS.
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B pesymbrare OHTOJOTHYECKOTO HHKHHHPHHTA
mpoOIeMbl CHTYallMOHHOTO YIPAaBICHUS IIOCTPOCHA
cucrema OHTOJIOTHH, KOTOpas BKJIIOYaeT
METAOHTOJIOTHIO CHUTYallMOHHOTO yNpaBieHHus (puc. 2),
METAOHTOJIOTHIO IIPOCTPAHCTBA 3HAHMW B oOIacTH
CUTYallUOHHOTO ympaBieHus (puc. 1), OHTOJIOrHH
CUTyalll, CUTYyal[MOHHOTO aHalInW3a M CHTYAIl[MOHHOTO
MoaenupoBaHus, MeraoHTonoruto CML u oHTONOTHH
ero 0a30BBIX KOMIIOHCHTOB: KOMITOHEHTa OITHCAHUS
3HaHUA ¥ KOMIIOHCHTa MaHWMYIHUPOBAHHUSA 3HAHHUAMHU
[Maccens, 2015D].

3akJjarouenue

B crarbe pacCMOTpPEH TMOAXOA K TITOCTPOCHHIO

HMHTEJUIEKTYaIbHBIX CUCTEM CUTYallHOHHOTO
yIOpaBIeHUsT B  KPUTHYECKUX  HMHQPACTPYKTYpax.
ITogxon  ocHoBaH Ha  00OOIIEHMHM  METOIOB,

paSpa6OTaHHHX aBTOpaMHn Uil TIOCTPOCHHUSA TaKUX
CHUCTEM CUTYALIMOHHOI'O YIIPABJICHHUS B 9HCPICTUKE. Kak

OCHOBY noaxozaa, mnpeajiaracTtces HCIIOJIB30BaTh
HUHTCrpalir0 CEMHOTHKU, KOTHUTHBHOH I‘pa(I)I/IKI/I u
CEMAHTHUYCCKOT'O MOJCIINPOBAaHUAA. B CTarbC

PaCcCMOTPEHBI OTU MOHATHSA, TPUBEAECHA CEMUOTHYCCKA
Mozienb M 00OCHOBaHa HEOOXOAUMOCTh Pa3pabOTKU
SI3BIKA CUTYALIMOHHOTO YIPaBJIEHUs, HEOOXOAUMOTO IS
peanuzauuu  Takod  monenu. Pa3paboTky  si3bika
MIpeJIaraeTCsl BEIIONHATh HA OCHOBE OHTOJIOTHYECKOTO
WHKMHUPUHTA NPOOJIeMbl CUTYallMOHHOTO YIPaBIJICHHUS,
PEe3yNbTaThl KOTOPOTO KPATKO MEPEUUCIIEHBI B CTAaTheE.

Pesynbratel, npeacTaBleHHbIE B CTaTbe, MOTYYEHbI
IpU YacTHYHOM (MHAHCOBOM  MOAJEP)KKE TIpaHTa
IIporpammer Ilpesuguyma PAH Ne229 wu rpanTOB
PODU Nel5-07-01284, Nel15-07-04074 Ben_moin_a, Ne
16-07-00474, Ne 16-07-00569.
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This article discusses the basic concepts underlying the
author’s proposed semiotic approach to building of
intelligent systems for situational management in
critical infrastructures. In previous work, the author
considers the modern interpretation of situational
management, as a reflection of the ideas of D.A.



Pospelov and his colleagues in the modern information
technology. The main methods of situational
management offered by the authors are methods of
situational  analysis and  situational modeling,
implemented with the help of technologies and the tools
of semantic modeling in the energy sector, into which
the ontological, cognitive, event and probability (based
on Bayesian belief networks) simulation. This article
focuses on the further development of the proposed
approach based on the integration of semiotics,
cognitive graphics and semantic modeling.

Keywords: semiotics, contingency management,
semantic modeling, ontological, cognitive, event and
probabilistic modeling, cognitive graphics.

Introduction

The authors develop their earlier expressed the idea
of using the concept of situational management in the
energy sector and offer to extend its scope, not only in
energy, but also in other critical infrastructure.

It’s proposed semiotic approach to building
intelligent systems of situational management in critical
infrastructures, based on the basic concepts of semiotics
and semiotic models in the interpretation by D.A.
Pospelov and G.S. Osipov.

The concept of cognitive graphics, introduced in the
90s of last century by A.A. Zenkin and it’s proved that
GUI semantic models developed under the guidance
and with the participation of authors (ontological,
cognitive, event and probability), is a type of cognitive
graphics. The results of the first phase of the proposed
approach are described, in particular, the problem of
ontological engineering of situational management.

Main Part

The article deals with the concept of critical
infrastructures. Researches of these infrastructures
become a priority in many countries, and especially in
the United States. The relevance of these studies is
compounded by threats of cybersecurity. Critical
infrastructures include energy, transport, emergency
services, banking and finance, telecommunications
sector and other vital resources.

The authors consider the concept of semiotics and
semiotic approach to building of intelligent systems for
situational management in critical infrastructures. The
approach is based on the definition of the semiotic
model introduced by DA Pospelov. It differs from the
classical formal model that in addition to the base set
(T, R, A, P) is proposed to introduce rules to change the
elements of each set. The basic sets are determined as
the alphabet (T), syntax (R), semantics (A) and
pragmatics (P) of models.

The concepts of visual analytics and cognitive
graphics are considered. It is alleged that the
representation of semantic models in graphical form
allows you to assign them to one of the kinds of
cognitive graphics and one of the areas of visual

76

analytics - Research Analytics, which is an impotent
part of intelligent systems for situational management.

The semantic modeling is proposed as one of the
areas of semiotic modeling, where a graphic
representation of the developed models is dominated.

To implement the requirements of the semiotic
model (introduction of changes in the rules of basic
sets) we propose to use the language of situational
management. The authors have developed the concept
of this language oriented on the management in extreme
situations in the energy sector (CML - Contingency
Management Language). In the CML development
authors relied on a system of ontologies, built on the
basis of ontological engineering for the problems of
contingency management in the energy sector. The
examples of ontologies are given in the article.

Conclusion

The article describes the approach to building of
intelligent systems for situational management in
critical infrastructures. The approach is based on a
generalization of methods developed by the authors for
the construction  of such systems for situational
management in the energy sector. It’s proposed to use
the integration of semiotics, cognitive graphics and
semantic modeling as the basis of this approach. The
article discusses these concepts. The semiotic model is
given and it’s shown the necessity to develop the
language of situational management required to
implement such a model. The development of language
is offered to perform on the basis of ontological
engineering of situational management problems, the
results of which are summarized in the article.
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