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B craree paccmarpuBaroTCs BONPOCHI pa3pabOTKU S3bIKa ONUCAHUWS 3HAHUSIMU W YIpPABICHHS 3HAHHUSAMH B
UHTEIJICKTYaJbHOW CHCTEME CEMUOTHUYECKOIO THIA JJISl CUTYallMOHHOIO YIIPABJICHUS B YCIOBMSX 3KCTPEMalIbHBIX
cuTyauuit B sHepreruke. OmpenereHHE CHCTEMBl CEMHOTHYECKOTO THIA BBOJWTCA Ha OCHOBE TpakToBKU J[.A.
[TocmienoBa. B kadecTBe MHCTpYMEHTa peaM3alliy MPABWII NU3MEHEHHS 0a30BBIX MHOXKECTB CEMHUOTHYECKOH MOAEIH
npeuIaraeTes A3bIK CUTYallMOHHOTO yrpasieHus. [IpuBoanTcs obIee onrcaHue A3bIKa, pa3padbaTbIBaeMOro Ha OCHOBE
OHTOJIOTHYECKOIO HHKMHUPHUHIA, U COCTABIIAIOLINX €r0 KOMIIOHEHTOB: IJI ONIMCAaHUS U MAHUITYJIUPOBAaHUS 3HAHUAMU.

KiroueBble cji0Ba: CEMaHTHUECKOE MOJIEINPOBAHKE, A3bIK CUTYAIlMOHHOTO YIIPABJICHUS, HHTEIUIEKTyalbHas CUCTEMA,

CCMHOTHYCCKaA MOACIIb, OHTOJIOTUYECKUM WHXUHUPUHT

BBeaenune

ABTOpaMH  BBHIIIONTHEHO  OTOOpakeHWEe  HICH
IlocnenoBa Ha coBpeMeHHBIE HH(OPMAIIMOHHEIC
TEXHOJIOTHH, B 9acTHOCTH, CEMaHTHYECKOE
MonenupoBanue. [lociemHee paccMarpuBaeTCs —Kak
OJTHO u3 HaIpaBIICHUHA CEMHOTHYECKOTO
MOJICTUPOBAHUS, B KOTOPOM IIpeodianaeT rpaguueckoe
Npe/ICTaBICHHE pa3pabarbiBaeMbIX Mozeneit.
[Ipennoxena apxurekrypa CHTYyallMOHHOTO IMOJIUTOHA,
KOTOPBIA paccMaTpuBaeTCs Kak OPOTOTHUI
HHTEJUICKTYaJIbHOW CHUCTEMbl CEMHOTHYECKOrO THIIA
JUTS CUTYaIIMOHHOTO YIPaBJICHHS. ITomumo
HHCTPYMEHTAJIBHBIX Cpe/CTB CEMaHTHYECKOTO
MOJICTUPOBAHUS, B HETO BKIIIOYCHA IKCIIEPTHASI CHCTEMA
Advice, obecrieunBaromas COTOCTaBICHUE CHUTYaIUi,
TpeOYIOIMX BMEMIATENIbCTBA, M COOTBETCTBYIOIIUX
yIpaBISTIONINX Bo3neiicTBuil. Pa3paborka s3pika CML
BBITIOJTHEHA HA OCHOBE OHTOJIOTHYECKOTO MH)KUHUPUHTA
npoOIeMbl CUTYAI[MOHHOTO YIpaBieHus. IIpuBoauTCs
metaontosorusi CML wu maercs Kkparkoe OIHCAaHUE
s3pika CML, kxoTopblii  obOecrieunBaeT (DyHKIMH Kak
CO3maHWss W I[IOMOJHCHHMsS 0a3 3HAHWHA, TaK |
HHTErPAlliK  BCEX KOMITOHEHTOB CHTYyallMOHHOTO
MOJIMTOHA.

1. UaTe1eKTya/IbHBIE CHCTEMBbI
CeMHOTHY€ECKOIro THIIA.

Onpenenenne Takux cucteM ObuUio gaHo JILA.
[TocnenoBeiM 1 paccmarpuBanock Brocieactsuu [.C.
OcunoBsIM B [Ocumnos, 2002]. Ornucanue
CEMHOTHUYECKOH MOJIENN TPUBENCHO B CTaThe aBTOPOB
[Maccenb, 2015A], OCHOBHBIE TMOJIOKEHHUS IOAXO/A,
MpeyiaraéMoro aBTOpPaMH, H3JIOKEHH B [Maccers,
2015B] u B HacTosmeM coopHuke [Maccens, 2016].

J.A. TllocrenoBeiM ObLTa TipeAiokeHa O0IIast cxema
CUTYaIlMOHHOTO yTIpaBICHUS Ha OCHOBE
cemuotnyeckoro  mogxoma  [Ilocmenos, 1986].
OCHOBHBIMHU OJIOKaMU CXEMBI SIBISIFOTCS: AHanuzamop -
OIIGHUBAET COOOIICHHSA U OMpeAessieT HeoOXOIUMOCTh
BMEIIATEeIbCTBA CHCTEMBI YIPABIEHHS B MpoIlece,
MPOTEKAIOINI B oObekTe yIpaBJICHUS;
Knaccuguxamop - ucnonb3ys XpaHSIIyloCcs B HEM
nH(OpMAINIO, OTHOCHT TEKYIIYIO CHTYAIHIO K OIHOMY
WIH HECKOJIBKUM KJIaccaM, KOTOPBIM COOTBETCTBYIOT
OJIHOIIAroBble pemenus; Koppenamop — onpenenser To
noruko-TpancopmanronHoe npasuio (JITIT), kotopoe
JIOJDKHO OBITH WCTIONB30BaHO. B ciydae Haimmaus
Heckonmbkux moaxoasmux JITIT Koppenstop nmpuberaer
K TOMOIM OKcmpanonamopa, KOTOPBI BBIOMpaeT
myqmee JITTI u3 BeiOpanusix Koppensitopom Ha OcHOBE
IIPOrHO3a BO3MOXKHOTO pa3BUTHsl curyauuid. Ecnu
pemieHre HE MOXKET OBITh HMPHUHATO, TO CpabaThIBaeT
bnok  cayyaiinoeo e6wibopa W BbIOMpaeTcss OIHO U3



BO3JEHCTBUIH, OKA3BIBAIOIIMX HE CIMIIKOM OOJIBIIOE
BIMSIHAE Ha OOBEKT, WM CHCTEMA OTKAa3bIBAETCSA OT
Kakoro-1100 Bo3neicTBus. K coxkalleHuIo, B TO BpeMst
o0Iasi cxeMa CHTYal[MOHHOTO YIPABICHHS TaK M HE
ObLjIa MOJHOCTHIO PeaIn30BaHa.

ABTOpaMH BBINIOJIHEHO OTOOpaKEHHE 3TOH CXEMBI
Ha COBpPEMEHHBbIE WH()OPMALMOHHBIE TEXHOJOIUH, a
UMEHHO, OJokaM oOweld CcXeMbl CHTYal[IOHHOTO
VIpaBJIEHUs  COIOCTaBIEHBl  pa3paboTaHHBIE B
aBTOPCKOM  KOJUIEKTHBE CpPEACTBA CEMAaHTHYECKOTO
MOAEIMPOBAaHUST W  pa3pabaTbiBaeMas  AKCIEPTHAS
cucrema Advice [Maccenb, 2015A]. [Ipenmaraercs ans
BeImonHeHnss ¢yHKuit Knaccupukaropa B cucreme
CEMHOTHYECKOTO  THINA  HCIIOIB30BaTh  aBTOPCKHE
OUONMOTEKH  OHTONOTMYECKOTO U KOTHUTHUBHOTO
MopenupoBanus OntoMap u CogMap. @yHkuuu
OkcTpanonsropa MOTYT BBITIOJTHSATD
MHCTPYMEHTAIbHBIE  CpPEACTBA  COOBITHHHOTO U
BEPOSITHOCTHOTO MOJICITUPOBAHUS: aBTOPCKHE
6ubnuorexku EventMap u BayNet [Maccens, 2012].
Jus anamm3a CUTyanuid W BBIOOpa MEPONPHUSATHIH,
COOTBETCTBYIOIIIUX KOHKPETHBIM  CHTYaIHsM,
pa3pabareiBaeTcsl 3KcmepTtHas cuctema Advice. s
XpaHeHHs 0a3 3HAHMM M CEMaHTHYECKHX Mojenel
IpeamnonaracTes UCTIONIb30BaTh Penozurapuii,
MepBOHAYAJIbHO pa3paboTaHHbIM B pamkax UT-
MHQPACTPYKTYpbl HUCCIENOBAaHUII B OSHEPreTHKe U
WCIIONb3yeMbld B MHTelUekryanbHot  MT-cpene
[Maccens A., 2010], [Komaiiropoackwuii, 2011].

Pesynbratel, oy4eHHbIE aBTOPAaMH, TIPUMEHSIOTCS
B o0nacTd,  CBS3aHHOH C  9JHEPreTUYECKOil
OesomacHoCThIO  (DB), TOATOMY  CHTyaIllOHHOE
yIpaBJICHUE B TAHHOM KOHTEKCTE PAcCCMATPHBACTCS KakK
YIPaBICHUE B YCIOBUAX JKCTPEMAJbHBIX CHTYaLlid B
sHepreruke (Contingency Management) [Maccensb,
2014]. Tom oxcrpemanbHbiMu  curyaruamMu  (OkC)
NOHUMAIOTCSl KaK KPUTHYECKUE, TaK M Ype3BbIUAiiHBIC
CUTyallud, B COOTBETCTBUH CO IIKAJIOW «HOpMa —
MPEAKPU3NC — KPHU3UC». ABTOPHI YICNAIOT OoibIlee
BHHMaHHE MIMEHHO KPUTHYECKHM CHTYALIUSIM.

2. CUTYallMOHHBII MOJUIOH KAK MPOTOTHI
HHTE/JIEKTYAJIbHOM CHCTEeMBbI
CUTYAIlHOHHOTO YNIPaBJICHUS
€CeMHMOTHYECKOr0 THIIA.

VYuuteiBasg Hanuuue (aKkTOpOB HEONPENEIeHHOCTH,
IIPY CUTYAaLlMOHHOM YIPABJICHUM 3a4acTyl0 HE YNaeTrcs
[OCTPOUTh U HUCIOJb30BaTh MATEMATUYECKHUE MOJEIH,
[IO3TOMY AaBTOPBI IIPEAJIArar0T MCIIOJIb30BaTh METO/BI
CEMaHTUYECKOIO MOJEIHUPOBAHUA, K KOTOPBIM OHH
OTHOCSIT OHTOJIOTHYECKOE, KOTHUTHBHOE, COOBITHHHOE U

BEPOSITHOCTHOE MOJEIIUPOBAHUE (Ha OCHOBE
GaiiecoBckux ceteil nosepust - BCJl-monenmpoBaHue)
[Maccens, 2013]. CemMaHTHUECKHE MOZENH

IPEACTABIAIOTCA, KaK IIPaBUJIO, B Fpa(l)PIqCCKOM BHUJC.

CeMaHTHYECKOE MOJICIIMPOBAHHE PACCMaTPUBACTCS
aBTOpaMH, KakKk OJHa u3 paSHOBH)IHOCTeﬁ
CEMHOTHYECKOIO  MOJCIIUPOBAHMSA, B  KOTOPOW
npeobnagaeT rpaguueckoe NPEACTaBICHUE MOJeIeH.
B kadecTBe HHCTpYMEHTa MO peald3allid TPaBUII

M3MEHEHHUs1 0a30BBIX KOMIIOHEHTOB  (DOpMalbHOM
Mozmenu (4TO W TIpeBpaliaeT €e B CEMHOTHYECKYIO)
MpeIaraeTcs 36K CUTYal[MOHHOTO YIIPaBJICHHUSL.

B naGoparopun MH(pOpPMaIMOHHBIX TEXHOJOTHI B
sHepreruke UCOM CO PAH noa pyxoBoAcTBOM U Ipu

y4acTHH aBTOPOB Obuta paszpaboTaHa
MHTEJUIEKTyalIbHas WT-cpena, HHTETpUpyoIas
HHCTPYMEHTAJIbHbIE cpencTaa CEMaHTUYECKOTr0

MOJICIMPOBAHHUS I MOJIEPKKH OHTOJNOTMYECKOTO
(OntoMap), xorautuHOro (CogMap), COOBITHITHOTO

(EventMap) u BEPOSITHOCTHOTO (BayNet)
MOJCIUPOBAHUSI M TEOKOMHOHeHT  ausi  3D-
reOBU3yaIn3aIiN pe3yabTaToB MOZICITUPOBAHHS

[Maccens A., 2010]. UT-cpema paccmarpuBaeTcs Kak
ocHOBa U1 nocTpoeHus: CHTyallMOHHOTO MOJWTOHA —
MPOTOTHIIA MHTEJUIEKTYaJIbHOM CHCTEMBI
CUTYaI[MOHHOTO YIPABJICHUS CEMHUOTHYECKOTO THIIA
[Maccens A., 2015].

Jlanee paccMOTpHM BONpPOCHl pa3pabOTKH SI3bIKA
ONMMCAaHWsI M YOPABICGHUS 3HAHWSAMU JUId  Lenei
CUTYallMOHHOTO ynpasiieHus: [Maccens, 2015C].

3. O6uiee onucaHue sI3bIKA CHTYAllHOHHOIO
ynpasjennss CML.

Hpez[naraeTca HCIIOJIBb30BaTh A3BIK CHUTYAallMOHHOI'O
ymnpasnenust (Contingency Management Language —
CML) st HECKONBKHUX IIENeH, Kak:

1) sA3bIK ONMMCaHMA 3HAHUM M MaHUITYTHPOBAHUS
3HAHUSAMU;

2)  UHCTPYMEHT  KjaccH(UKaluMK  CHUTyauui
(«HOpMay», KpUTHUYECKHE CHUTYyalluH, Ype3BbIUaliHbIC
CUTYaIINN);

3) cpenctBo wmHUIManuu OC U1 yCTaHOBICHHS
COOTBETCTBHUS MEXIY CHTYallMsIMH M YIPABISIOMIAMHA
BO3/ICHCTBHUAMU;

4) CpPEACTBO BEI30Ba COOTBETCTBYIOIIHX
WHCTPYMEHTAIbHBIX CpeICTB CEMaHTHYECKOTO
MOJCIMPOBAHUSI U MOXYJeH oToOpaxeHus (s
nepexoja OT OJHOTO THIAa MOAETEeH K APYromy);

5) cpenctBa oOpanieHuss K TeOKOMIOHeHTy aJist 3D-
T€OBU3YyaIN3alUH PE3YIFTaTOB MOJEITUPOBAHUS.

WNusimu  coBamu, CML  paccmarpuBaercs Kak
HaJCTpoiiKa Haj CyILECTBYIOLIEH Bepcueit
CuryauronHoro mnonuroHa [Maccens A., 2014] u
BBITIOJTHACT (DYHKIMN KaK CO3JaHUs M MONOJIHEHUS 0a3
3HaHMH, Tak W (QYHKOWM  WHTETpalli  BCEX
KOMTOHeHTOB CHUTyallmoHHOTO monmroHa (puc. 1), uro,
0 CYTH JIefla, U IPEBPAIIAET €r0 B UHIMELIEKIMY ANbHYIO
cucmemy — YApAGNeHUs — CeMUOMUYecKo20 — mund,
MOCKOJIBKY WMeHHO ¢ momorneto CML  moxkHO
ONWCBHIBATh  MpaBWJIa  W3MEHEHUS  KOMIIOHEHTOB
Kiaaccuueckoi ¢popmansHoit momenmu (T, R, A, P):
MHOXE€CTBA OCHOBHBIX CHMBOJIOB |; MHOXECTBa
CHHTAKCHYECKHX MpaBWiI R; MHOXecTBa 3HAHUH O
npeaMeTHOH obmactn A; MHOXKECTBa IPABHJI BBIBOJA
penieHuii (mparMarniyeckux npasui) P.

Hwxe npuBonutcs o6ugee onucanue szvika CML,
9TO HE CTPOrO€ OMHUCAHUE, A CKOpEe H3JIOKCHUE UIEH
(c WCTHONB30BaHMEM 3JIEMEHTOB HOTAalWK bakyca-



Haypa), koTopoe mpemyaraercs s OOCYXKICHHS,
JIOTIOJIHEHHUST M PA3BUTHSI.

CML BkIO4aeT croeapu, ONUCAHUS 3HAHUL W
onepamopuvl MaHURYIUPOBAHUSL SHAHUSIMU.

N\

() 3C ADVICE e—|

: /

) ba3a 3HaHMM
Onucanve Onucanve
Onwucanve
Sy cueHapues YNpaBAAoOLMX
3KC BO3/eNCTBUIA

l
| L |

- ~

w‘\/OntoMap ) i CogMap ‘\ {lrEventMap\‘ ( BayNet )
\ ) S

A

Ve =N
[ leokomnoHeHT
\ 3D-reosusyanuzaumm
\ /

PucyHok 1 -- Apxurekrypa CHTYallHOHHOTO ITOJIUTOHA

PenosuTtapuin

Situational Awarness

28en8ueq Juawa8eueln Aduadinuo)

(
.

Cnosapu BKJIIOHAIOT: CIIOBaph HMEH (TIOHATHUIN),
CJIOBapb OTHOLUEHUWH, CIOBaph HEHCTBUM, NMpUYEM B
MIEPBOM BBIJICIISTIOTCS TIOAPA3ETBI, B KOTOPBIX XPaHATCS
OCHOBHBIC MOHSATHUS (KOHIETITHI) MPEJMETHOH 0o0macTy,
UMeHa OOBEKTOB /MM HAaMMEHOBAHUS ITPOTPAMMHBIX

KOMIIOHEHTOB, BBI3BIBaeMbIX ¢ mnomompio CML.
CrnoBapp HMMEH M NOHATHH Oyger npoOieMHO-
OPUCHTHUPOBAHHBIM, T.€. OPHCHTHPOBAHHBIM  Ha

KOHKPETHYI0 TIPEAMETHYIO O0ONIacTs.
3[€Ccb HE pacCMaTpHUBacTCsl.

[Mompo6HO OH

MoxHO  mpuBecTH ~— mpuMmMep M3 o0iacTu
JHepreTUuecKoil 6ezomacHocTu. B obuieM Bruae MOXKHO
OIPE/IENNTh MOHATHE CUTYalHH S Kak:

<S>=<C>KE><P><G><U>, 1)
rne C — ucxoguple cutyaruu, E — cueHapum OkC,
P — mepexogmpie curyamuu, U — mNOpeBEeHTUBHBIC,

OlepaTUBHBIE WM JMKBUAALMOHHBIE MEPOTPHATHUS
(ynpasisitorue Bo3aeicTBusi), G — LeneBble CUTyalHy.

B [Maccenb, 2016] mpuBeneHo KpaTKoe OMHCAHHE
BBIMIOJTHCHHOTO ~ OHTOJIOTHYECKOTO WHXUHUPUHTA
(mompo6HOe onucanue u3nokeHo B [Maccens, 2015D]),
B pe3yabTaTe KOTOPOrO MOCTPOCHA CUCTEMa OHTOJIOTUMN
npoOieMbl CHTYAIIMOHHOTO YIPABICHHS, B TOM YHCIIE,
orronornn CML. Ha puc. 2 mpuBenena ogHa u3 HUX -
metaoHrtosorus CML.

4, KoMIOHEHT ONMCAHNSA 3HAHUH.

Jis omnucaHWs 3HAHUN WCIONB3YeTCs MPOCTas
anepHass koHCTpykuust (XYZ), mnpeanoxeHHas B
[[Tocmenos, 1986], rae X, Z — MOHATHS WK UMEHA, Y —
OTHOIIEHHUE WIM [JEHUCTBUE. ABTOpPBHl CUUTAIOT, YTO
pa3paboTka YHHBEPCAIBHOTO S3BIKAa CHUTYAIlHOHHOTO
yIpaBICHUS HaBPSI JTU BO3MOXKHA W IIeliecooOpa3Ha.

Ckopee  BCEro, VHHBEPCAIBHBIM  MOXET  OBIThH
KOMIIOHEHT  MAaHWITYIMpPOBaHWS  3HAHWAMH. B
KOMIIOHEHTE OIMCaHMUA 3HAaHWH, BEpOATHO, OyayT
BBIJICJICHBI 0a3oBoe SIIPO u npo0IeMHO-
OpPHEHTHPOBAHHBIE COCTABIISIOIIHE.

[pennmaratoTcss  CIEOYIONINE  OCHOGHble — MUNbL

omHowenuti (TOKa3aHbl Ha NpUMEpax H3 o0iacTu
JHEPreTUUeCcKol 0e30IaCHOCTH).

1. Omnowenusn umenosanusi:
< 00BEKT > <umeeT> <UMS>
< 00BEKT > = <(hU3NIeCKHd 00BEKT> | <IpOTrpaMMHBIN
KOMIOHEHT> | <HH(pOPMALUOHHBIH 00BEKT>

,—”’/"f”’/'r cBA3bLIBAIOT

BKNOYaeT

D(X,Y,2Z)
onucaHWe 3HaHui

Z

obecnedyneasT

HMMEHOBaHWA
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CML
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\

h 4
) )
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] | J

MOAEeNKU

)

PucyHOK 2 -- MeTaoHTONIOTHS SI3bIKa CHTYaHOHHOTO yrpasienus CML



2. Omuouwienusi NPUHAONEHCHOCU!
<cutyanus | oObeKT > <OTHOCHTCS | MPHHAIJICKHUT>
<sHepreTuieckas cucrema | TOK >
<sHeprerudeckas cucrema> = <033C | ['CC | HCC |
TCC | 3C >

3. Ommnowenus obobwenus:
Jlns <uma> : <oObeKT> — <PHEpreTUUecKas cucremMa™
— <TDOK>
<00BbeKT> <sIBJISETCS
<PHEpreTHYCCKas CHCTeCMa™>
<OHEPTreTHYCCKass CHCTEMa>  <ABJICTCS  YacCThIO>
<T3OK>
Jlna <mecmo> :
< myHKT > — <pailor> — <kpail | obmacte > —
<cTpaHa>
<ImyHKT> < BXOIMT | SBJISIETCS 4YacTbi0> <paloH>
<BXOJMT > <Kpail | 061acTp > < BXOAUT > <pEruoH>
<BXOAHUT > <CTpaHa>

4.  Omuowenus kraccupurayuu
<cutyanus > <UMeeT TUIL> < UCXOIHas | mepexoaHas >
| <uenepas>
<yrposa Db> <mmMeeT THIT> <TE€XHOTCHHAs | IPUPOTHAS
| connanbHO- MOIUTHYECKAs | yIpaBIeHIECKO-TIPaBOBas
| BHEITHEAKOHOMHYECKAs | BHEIIHETIOIUTHICCKas™
< yHpaBISroIIee BO3ICHCTBUE | MEPOTIPHATHE > <HMEET
TUIT> <IPEBEHTUBHOE | OIEepaTUBHOE |
JUKBUJIAILIMOHHOE >

5. Omnowenus oyenku
<ympasJjsioliee BO3/IeHCTBUE | MeponpusiTHE™> <HMEET
omeHky> <RANC AT >
rae R — TpeOyemsbie pecypcsl, C — 11eHa MeponpusTHs,
T — cpoku peanu3aiy MEpOTIPHUITHS (BO3ACUCTBH)

6. [IIpocmpancmeenmvie OMHOWEHU:
<cuUTyanus > <HmpOoHUCXOIUT> <MECTO>

7. Bpemennvle omHoweHus.
<cHUTyanus > <IPOHUCXOIUT> <BpeMsI>

8. Kaysanvhule (npuyunHno-credcmeenHvie)

omHouLeHus

<cutyauus Sj> <BBI3bIBACT | ABJISETCS NMPUUYMHON > <
cuTyanus Sj>

9. Ommnowenus cpasmenus

YaCThIO BXOIUT>

B oTux oTHOLIEHUIX HCHOJIB3YIOTCS HWHAWKATOPLI
SHEpPTreTHYECKON 0e30MacHOCTH W3 MHOXecTBa {Al},
KOTOpbIe NMPUHUMAIOT 3Ha4yeHus (8;, @, ...a,). Ecim
MHMKAaTOp HAXOAUTCS B AUAINa30He (8, &) — COCTOSHHE
«HOpMa», B JMama3oHe (& , @) — NPEAKPU3UCHOE
COCTOsIHME (KpUTHYECKasi CUTYyalus), B AWana3oHe (am
an) — COCTOSIHME KPU3HCHOE (Ype3BhIUaiiHast CUTYaLHs).

Jlanee BBIMONHSETCS OTHOILICHHE CpaBHEHHS (d; -
TeKyIlIee COCTOsTHUE HHuKaTopa Ob).

Ecnu a; <a < g,
mo <CHUTyalus> <sBJISIETCA> <HOpMaJlbHas>

Ecwu a <a < aq,
mo  <CUTyalus> <sIBJIIETCSA> <KpHUTUYECKasI>

Ecmu a, < & < a,,
mo  <cUTyauusi> <sBJseTcs™> <upe3BblUaiiHas™>

3aMeTI/IM, YTO MHOXECTBO OTHOIICHHH MOXET
pacmipATbCs, AOMOJHATHCA U MO,HI/I(bI/IIII/IPOBaTLCH. B
YaCTHOCTHU, OTHOLICHUC CPABHCHUA MOXKET OBITE OOJIEE

CIIOKHBIM, €CJIM TIOTpeOyeTCsl OIEHUBATh COCTOSHUE HE
0 OJHOMY HMHAWKaTopy Db, a mo mx coBOKymHOCTH
(uro Oonee COOTBETCTBYET pealbHOCTH). YUWTHIBAS,
4TO B HACTOSINEE BpeMs BBIACICHB 14 rpymm
MHIUKAaTOpOoB Db, Kakaas M3 KOTOPBIX BKIIOYAET OT
OJHOTO 10 & WHIMKAaTOpPOB, BBIYUCISIEMBIX II0
CHeUUaNbHBEIM  (opMyllam [Cennepos,  2013],
peanuzanus OTHOIICHUS CpaBHCHUS B
MHTEJUIEKTYaJIbHOM CHCTEME MOXKET CTaTh OTIEJIbHOH,
IOCTATOYHO CJIOYKHOHU 3aJauei.

[pu peanmzanmu 6a3pl 3HAHUN AJIS TIPEICTABICHUS
3HAaHUH HCIOIB3YIOTCS MPOAYKINOHHBIE U (HpeHMOBBIE
Momenu 3HaHWH. Jng  XpaHeHWs 0a3  3HaHHHU
ucnoneiyercs Pemozntapuit CHTyaltlmOHHOTO ITOJUTOHA.

5. KoMnoHeHT MaHUNYJIMPOBAHUA
3HAHUSIMU.

Ilpu omucaHuum oOmnepaTopoB MaHUIYIMPOBAHUS
3HAHMSAMH OyleM ONHMparbCs Ha IOHATHS aBTOPCKON
(bpakTanpHON CTPaTU(PUIUPOBAHHON MoOzEen
[Maccenb, 2015A] u apxurekrypy CuHTyallHOHHOTO
nomurona. Jlns kparkoctm OyaeM Has3bIBaTh  3TH

oTIepaTopsl MaHHITYTHPOBAHUS 3HaHUSIMH
onepamopamu  Oeticmeus. Ilom neiictBueM OymeMm
MOHUMAThH OIEPaINio, IO OIEPaHIOM — apTyYMEHT

onepanuu. Torna
<omeparop AEHCTBUA> := <zelcTBUe > ( <omepaHI> )

<peWcTBHE>: = <BBI3BaTh (MHULUUPOBATH) | OTOOPA3UTH
(KOHBEpTHPOBATH) | COXpaHUTH (3amKCaTh, 3AIIOMHUTH) |
HaWTH | U3BJIeYb (IPOUUTATH) >

J1st  yMeHbIIeHHsT MHOTO3HAUHOCTH HCIIOJIb3YEM
AHTIINMCKUH aHaJIOT:

<action> := <CALL | CONVERT | RECORD | FIND |
READ >

ITo cytu nmema, omeparophl ONMKCBHIBAIOT TPH THIA
IEUCTBUIL:

1. Orobpaxenns cinoes ®C-momemn Fi': §— §;
(oToOpaxkeHre 0OBEKTOB I-TO CJI0SI B OOBEKTHI j-I'O CIIOS
dC-monenn), UM COOTBETCTBYET omneparop
<CONVERT> Hampumep, oToOpakeHne
OHTOJIOTHYECKOW Moziein (U3 CJI0S OHTOJIOTHYECKHX
Mojeneil) B KOTHUTHUBHYIO (M3 CJI0OS KOTHHUTHBHBIX
Mozenell); KOTHHTHBHOH, B CBOK odepenb, B
COOBITHHHYIO WITH BEPOSITHOCTHYIO (u3
COOTBETCTBYIOIIMX  CJIOEB); OTOOpa)keHUE 000U
Mozmend B [COKOMIOHEHT; B 3TOM Cly4ae JUist
0TOOpaKCHUS:

<M;><CONVERT> <M;>

<omepanm>:= <Mg> | <Mc> | <Mg> | <Mg> | <Mg>,

me Mo , Mc , Mg , Mg — COOTBETCTBEHHO
OHTOJIOTHUYCCKAas, KOrHUTHBHAaA, CO6BITHﬁHaSI 70050
BeposiTHOCTHast (OaiiecoBckast) momenn, Mg — 3D-

reOBU3yaIM3alldsd  pe3yJbTaToB  MOJIETUPOBAHUS C
noMouipio [ eoKoMITOHEHTA.

B cBoro ouepenp, 11 0TOOpaKeHUS



< Ci > <CONVERT> <S>, rne cuenapuii 9xC (Ci)
OTOOpaxkaeTcss Ha  HCXOIHYI0  cuTyauio  (S)),
omepaHaamMu OymyT HaUMEHOBaHHWA ciieHapueB OkC u
WCXOJHBIX CUTyalud (MOTYT W3BJICKAaTbCS W3 CIIOBAps
VMEH).

2.  BBI30B COOTBETCTBYIOIIUX HHCTPYMEHTAIBHBIX
CPE/ICTB MOJEIMPOBAHUS WM 3KCIEPTHOH CHUCTEMBI:
omneparop <CALL>. [Ins Hero

<omepanm>:= <NAME>, rie B o01iem ciryuae

<NAME>:=  <06ubmmoTtexa> | <momymp>
<KOMITOHEHT> | <IpHJIO)KEHUEe> | <cepBHC> | <areHT>

Js CuTyallmOHHOTO TIOJTMTOHA!

<NAME>:= <Advice> | <OntoMap> | <CogMap> |
<EventMap> | <BayNet> | <Geocomponent> |
<Repository>

3. BzaumopeiicTBue ¢ Pemosurapuem, B KOTOpoM
XpaHsaTcst 0a3bl 3HAHWM, CIIOBapU M CEMaHTHYECKHE
Mozenu (nociennue xpansarcs B popmare XML). s
9TOr0 BBOJSATCS ONEPATOPBI:

< RECORD | FIND | READ >.

Jns uX WCHONb30BaHHSA IPUMEHSETCS sOepHas
koHcTpykims (XYZ), tme <omepanm>:= < X > | <Z>,
Y — oneparop (onuH U3 TpeX, IPUBEICHHBIX BHIIIE).

<X>:= <Mo> | <Mc> | <Mg> | <Mg> | <KBg>,

rme KBg — Qparment 0a3pl 3HAHWUH OKCIEPTHOM
cucteMbl Advice (omucaHWe 3HAaHHMH. CHTyaLlWi,
crieHapreB DkC, ynpasisionux Bosaeiictauii Uy).

<Z>= <M yu> | <Dp> | <D¢>, mie M xu —
cemanTnueckas Mozenb B ¢opmare XML, Dp u D —
ONUCaHUA 3HAaHUN B HOTALUM SKCIEPTHOM CHUCTEMBI,
HarpuMmep, IpaBWwia TNPOAYKUUMH wuiau (perdmsl ¢
OTIMCAHVSIMH CUTYallli W/WIA BO3IEHCTBHML.

3akiarouenue

Crarbs TOCBSIIEHAa BONpPOCaM pPa3pabOTKH S3bIKa
OINMCaHUsl 3HAHWSMU W yrpaieHus 3HaHusmMu CML B
MHTEJUIEKTYaIbHOW CHCTEME CEeMHOTHUYECKOrO THIa Ha
IpUMepe  CUTYallMOHHOTO YIPAaBICHUS B YCIIOBHIX
OKCTPEMAJBHBIX CHTyalluii B DHEPreTHKe. ABTOPHI
OpeAIaraloT  paccMaTpuBaThb — Pa3BHBaeMO€  MMHU
CEMaHTHYECKOE  MOJEIMPOBAHUE KaK OJHO U3
HalnpaBJIeHUH CEMUOTHUYECKOTO MOJEIUPOBAHUSA, B
KOTOpOM Tpeo0Oiagaer rpaduueckoe IpeAcTaBICHUE
paspabareiBaeMbIX Mojenei. PazpaboTka BeImonHsIETCS
Ha OCHOBE OHTOJIOTHYECKOTO0 WHKUHHMPHHTA, C
HCIIOJIb30BaHUEM aBTOPCKOU (bpakTanbHOI
CTpaTUQHUIUPOBAHHOM MOJIEIIN. IIpennoxena
apxutektypa CHTYyallMOHHOTO TOJMIOHA, KOTOPBIH
paccMaTpuBaeTcss Kak IPOTOTHI HHTEJUICKTYalbHOM
CHCTEMBI CEMHOTHYECKOTO THIIA JUII CHTYaIlHOHHOTO
yopaBieHus:  SI3pIK  CHUTYallMOHHOTO  yIIPaBJICHHSA
OpeAsaraeTcss B~ KauecTBE  MHCTPyMEHTa  AJs
peanu3aluy MpaBuil N3MEHEHHs 0a30BBIX KOMIIOHEHTOB
¢opmanbHOH Monenu (4TO M IIpEeBpallaeT ee B
ceMHOTHYeCKyl0).  JlaeTcs  KpaTrkoe  ONHCaHue
OCHOBHBIX KOHCTPYKLMH mnpemitaraemoro sizbika CML,
KOTOPBI  BBINONHAET (QYHKIWH Kak CO3MaHHUA U

MoIoJIHeHHus 0a3 3HaHHﬁ, TaK W HUHTCTpaliui BCEX
KOMITIOHCHTOB CI/ITyaHI/IOHHOFO II0JIMT'OHA.

Pesynbratel, mpencTaBlICHHBIE B CTAThE, MOIYUCHBI
NpU YacTHYHON (MHAHCOBOM  MOAJEPIKKE TIpaHTa
IIporpammer Ilpesumuyma PAH Ne229 wu rpanTOoB
PODOU Nol15-07-01284, Ne15-07-04074 Ben mon_a, Ne
16-07-00474, Ne 16-07-00569.
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The article discusses the development of language for
knowledge description and knowledge management in
the intelligent system of semiotic type for contingency
management in the energy sector. The definition of the
semantic type system is entered on the basis of
interpretation by D.A.Pospelov. As a tool for the
implementation of the changes rules in the base set of
semiotic model it’s proposed Contingency Management
Language (CML). It’s considered a general description
of CML, developed on the basis of ontological
engineering, and its main parts: the component of
knowledge description and component of knowledge
manipulation.

Key words: semantic modeling, contingency
management language (CML), intelligent system,
semiotic model, ontological engineering

Introduction

The authors carried out interpretation of Pospelov
ideas in terms of modern information technology, in
particular, semantic modeling. The last is considered as
one of the areas of semiotic modeling, where a graphic
representation of the developed models is dominated.
Situation polygon is proposed as the prototype of the
intelligent system of semiotic type for contingency
management in the energy sector. In addition to
semantic modeling tools, an expert system Advice is
included, which provides a comparison of situations
requiring intervention, and appropriate control actions.
The CML development is made on the basis of
ontological engineering of contingency management
problems. CML metaontology is shown and brief
description of the language CML is given.

Main Part

This article discusses the development of intelligent
systems semantic type. The general scheme of
situational management system on the basis of the
semiotic approach is described, which includes blocks
Analyzer, Qualifier, Correlator, Extrapolator and Block

of random selection. The author compares the blocks of
this to developed copyright collective means of
semantic modeling: OntoMap as ontological modeling
tool, CogMap - as cognitive modeling tool, EventMap -
as event modeling tool and BayNet - as probabilistic
modeling tool and developed expert system Advice.

Semantic modeling tools and Geocomponent for
3D-geovisualization of simulation results form the
intelligent 1T-environment, which became the prototype
of the Situation polygon - intelligent system of semiotic
type. CML is treated as a superstructure over the
existing version of the Situation polygon and performs
functions such as creating and updating of knowledge
bases, and function integration of all components of the
Situation polygon.

A general description of XML is given. The
component of knowledge description includes 9 types
of relations: naming, accessories, generalization,
classification, evaluation, comparison, spatial, temporal
and causal (cause and effect). The component of
knowledge  manipulation includes  manipulation
operators as CALL, CONVERT, RECORD, FIND,
READ (the last three - to work with the repository). At
the end CML metaontology is shown.

Conclusion

The article is devoted to the development of
language for description and management of knowledge
(CML) in the intelligent system of semiotic type an
example of contingency management in the energy
sector. The authors propose to consider the semantic
modeling developed by them as one of the areas of
semiotic modeling, where a graphic representation of
the developed models is dominated. Development of
CML is based on ontological engineering with using
authoring stratified fractal model. It’s proposed the
architecture of the Situation polygon, which is regarded
as the prototype of the intelligent system of semiotic
type for contingency management in the energy sector.
CML is offered as a tool for the realization of the
change rules of the basic components of a formal model
(this addition turns it into a semiotic model). t’s given a
brief description of the main structures of the proposed
language CML, which performs functions such as
creating and updating of knowledge bases so
integration of all components of the Situation polygon.

The results presented in this article were obtained
with the partial financial support of the Grant Program
of the Presidium of RAS Ne229 and grants RFFI Nel5-
07-01284, Ne15-07-04074 Bel_mol_a, Ne 16-07-00474,
Ne 16-07-00569.



