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[IpoekTupoBaHUE BUPTYaJIbHON Kadeapsl
YHUBEPCUTETA HA OCHOBE MHOTOMOJEIIBHOTO
Ar€HTHO-OPUEHTUPOBAHHOIO MOJIX0a

Pemrena 3aa4a npeoOpa3oBaHKs KOHLIENTYAIbHBIX MOJIENIeH, IOJIyYeHHBIX HA CTaAN1 aHAIN3a I10 METOI0IO0I UK
Gala, B usrueckie MoJIen NPy peam3ariii MHoroareHTHOH cucteMbl (MAC) B nHCTpyMeHTabHO#H cpene JACK.
Ha ocHoBe cocTaBiieHHO# ceMaHTHKU BU3yallbHBIX Moziesteid cpenpl JACK paspaborana mMeToauka TpaHchopMarii
abctpakTHeix Mojeneil Gaia B ¢usnueckue konuentsl cpeasl JACK, obecneunBaromias KauecTBEHHOE
MIPOXOXJICHNE BCEX ITanoB paspadorkn MAC.

BBenenue

B Hacrosiiee BpeMsl TEOpHUsl UCKYCCTBEHHBIX areéHTOB OTKPBIBA€T HOBBIE NEPCHEKTUB-
HBIC HAIpaBJIeHHUs1 B MH(OOPMAIIOHHBIX TEXHOJOTHSIX W MUCKYCCTBEHHOM MHTEIUIEKTe. MHTeTr-
pauust JOCTIKEHUI B 00JaCTH MPOrpaMMHOM MHXEHEPHHM M MCKYCCTBEHHOM HHTEIUICKTE
NpHUBEJa K MOSBICHUIO HOBOM areHTHO-OpHeHTHpoBaHHOU (AQ) TEXHOJOTHH MPOrPaMMHUPO-
BaHMS M BO3MOXKHOCTU TOCTPOEHHS KaueCTBEHHO HOBBIX MPOTPAaMMHBIX Mojeiel. Mexauc-
LUIUTMHAPHBIA XapaKTep 3TOr0 HAy4YHOI'O HANpaBJIeHHs MO3BOJSIET YCHEUIHO MpuMeHsITs AO
MOZIXO B TAKMX 00J1aCTsIX, KaK PaclpeIelICHHOE PELICHNE CIIOXKHBIX 33714, PENHKUHUPHHT [Ipe/-
NPHUATHA, MOJICTTMPOBAHUE PACTIPEACICHHBIX CUCTEM, TOCTPOSHNUE BUPTYAJIBHBIX OpraHU3aIUi.

Ipouecc paspaborku MAC sBisieTcss MepapXMYECKUM U JOJDKEH CBSA3bIBaTh MOJAEIU
Pa3HBIX ypOBHEHN npoekTupoBanms. OIHAKO M3-32 HCTIOB30BAHUS Pa3IMYHBIX METOIOJIOTHH 1
MHCTPYMEHTApHEB, ONEPUPYIOUIMX PA3TMYHBIMH KOHIETITAMH, TPH PEa3al{HU 3TOTO IPO-
1iecca BO3HHMKAET psiJ IPOOJIeM, CBA3aHHBIX C NIEPEX0JJOM OT KOHLENTYaIbHBIX K (PU3NYECKUM
Mozensam peanuzauun MAC.

3amaueil TaHHOTO WCCIICAOBAHUS SIBISETCS pa3paboTka METOAMKH IpeoOpa3oBaHUs
abctpakTHBIX Mozenelr metonosnornn Gaia [1] B dusmyeckre KOHIENTHI HHCTPYMEHTAPHUS
JACK [2]. UuctpymenTansHas cpena JACK ucronp3oBaiach aBTOpaMu isl CO3IaHMs BHP-
TyansHOH Kadenpsl yauBepcurera AO tuna. Kadenpa, kak 00beKT MOACINPOBAHHS, SBISETCS
pacnpenienéHHON CUCTEMOM, CyObeKThl KOTOPOH BBINOJIHSAIOT ONPEIEIEHHYIO0 HHTEIJIEKTYallb-
HYIO JICATEIIBHOCTD (puc. 1).

IIpouecc 0OyueHus CTyI€HTOB Ha Kadeape YHUBEPCUTETa Paclpeei€éH BO BPEMEHU U
npocTpancTse. [ mpenocTaBieHnst y4acTHUKaM 00pa30BaTeNIbHOTO MpoLecca BO3MOKHOCTH
ABTOHOMHOI'O U IMCTAHLIMOHHOTO BBIIIOJIHEHUS yU€OHO-METOIUUECKUX O0sI3aHHOCTEH MOCTaB-
JIeHa 1LIeNb CO3/1aTh TaKylo BUPTYaJbHYIO Kadenpy, B KOTOPOH COXpaHSIOTCS BCe HEOOXOmau-
Mbl€ /1711 y4€OBI OTHOIIEHHS U YCTPAHAIOTCA KECTKHE MPOCTPAHCTBEHHO-BPEMEHHBIE OIPAHU-
YeHHs B BUJIC pacIIMCaHUs 3aHATUI.

st pazpabotkrn MAC oOydenust Ha ypoBHe Kadenpsl ObuT poBenieH AO aHanm3 y4eo-
HOTO Tporiecca o metopoiioruu Gaia[3].
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Pucynok 1 —Kadenpa ynuBepcurera Kak pactpe/IeICHHbII 00bEKT MOICITUPOBAHUS

CemaHTHKa BU3yaJdbHBIX Mojelneit cpeasl JACK

PazpabGoranubie AO Mozen MO3BOJIMIIN MOTYYUTh a0CTPAKTHOE OMHCAHUE yueOHO-
METOJJMYECKON JIESITETBHOCTH CYOBEKTOB YYEOHOTO IpOIlecca, BHIMOJIHEHHE KOTOPOH Jajee
HEOOXOAMMO JEJIerHpOBaTh X MPOTrPAMMHBIM areHTam [3].

[ToryueHHBIE MOJIENTN ar€HTOB MOTYT OBITh PEATM30BAHbI PA3IMYHBIMU crioco0amMu. JIst
MOJICIIUPOBAHMUST MEHTAJIbHBIX CBOWCTB areHTOB, HEOOXOIMMBIX [UIsl PEIICHUS 3amadul o0y-
yeHus1, Obuta BeiOpana BDI-apxuTekTypa, ocHOBaHHas Ha 3HaHWsX [4]. B kauecTBe HHCTpY-
MEHTapHsl, pEATU3YIOIIEro 3Ty apXUTEKTYPy areHToB, ucnoib3oBaiack AO cpesa pa3paboTku
JACK™ Intelligent Agents (JACK). CrefryeT OTMETHTB, 9TO 9Ta Cpeja SBISICTCS OIHOH W3
Han0OoJIee TOAXOIAIINX U THOKHX TEXHOJIOTHH ISl pealu3alliy MMOHATHS «UHTEIUICKTYaJIbHBIN
areHT» Oiarosapsi HUTMYHIO MEXaHW3Ma PACCY>KAECHUH JUIsl BOCTIPOM3BEACHHS IPOr PAMMHBIMU
arcHTaMM JICJIETUPOBAHHOM MM HHTEIUICKTYyanbHOU aestenpHocTd [5]. JACK sBisiercss Haf-
CTpoiiKoil Java B BUjIe pacIIMpeHHs CHHTaKcHca Java KOHCTPYKITUSIMU JJIsl TPOTPaMMHOM
peanu3alyy CBOMCTB MHTEIIEKTYJIbHOTO areHTa.

Arent, umerontuii BDI-apxutekTypy, onmuchIBaeTCst TpeMsi KOMIOHEHTaMHU

A=(B,D,I),
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rae B —aro yOexnenus arenra, KOTopbie SBISIOTCS HH(OpMaIMel areHTa 0 COOCTBEHHOM
COCTOSTHUHM M COCTOSIHMH €T0 OKPY)KEHHSI (paccMaTpUBAaIOTCS Kak ero HH(OpPMAIMOHHAsS KOM-
MOHEHTA);

D — 370 XenaHust areHTa B Bujie HHMOPMAIMHU O €ro MeNsX (pacCMaTpUBalOTCs KakK ero
MOTHBAI[HOHHAS KOMITOHEHTA);

| — 5T0 HaMepeHHs areHra, KOTOpbIe MPEACTaBISIOT BO3MOXKHBIC HAMpPaBICHHUS €ro
JEUCTBUMN U SIBJIAIOTCS €r0 PacCyIUTEIbHON KOMIIOHEHTOM.

JIiia mporpaMMHON peann3aiiui yOS)KICHUH, JKeTaHu W HaMEPEHUI areHTa B SI3bIKE
JACK mpemycMOTpeHbI CIeayIoe HOBbIE KOHCTPYKIIMH, PACIIUPSIONINE CHHTAKCHC S3bIKa
JavaHa ypoBHE KJIaCCOB:

— Agent, onpeienseT HHTEIUICKTYalbHBIX ar€HTOB;

— Event, onipenenser uenu aredra, B BUAC COOBITHIA,

— Plan, onuceiBacT HaMepeHUs areHTa B OTHOIIECHUH JOCTHKEHUSI 1IEJIA B BUJIE TUIa-
HOB M yCJIOBUH VX IPUMECHUMOCTH;

— Bedliefset, onuceiBacT 3HaHUS areHTa;

— Capability, crpykrypupyeT yOeKaeHHUsI, COOBITUS U TUIAHBI B KJIACTEPhI JIS PeaT-
3alliyU ONpeIeTICHHON HHTEIICKTYIBHOM CITIOCOOHOCTH areHTa JJIsl TIOCTHKEHHUS TIEITH.

OTHoIIeHHs MEX/Ty TAaHHBIMU KJIACCAMH areHTHON CHCTEMbI YCTAHABIMBAIOTCS C IOMO-
mpio Aeknapanui s3bika JACK, BbIIensseMbIX MpeaiecTBYOmUM cumMBosioM #. [l ommca-
HUS JIOTHYECKUX PACCYXKIICHUI areHTa BO BPEMs BBIMOJIHEHUS TUIAHOB BBEJICHBI ONEPATOPHI
METOJIOB PacCy K ICHHUH, BBIIEIICMbIE IPEIMIECTBYIOIIUM CUMBOJIOM @.

Uro0bl BOCMOIB30BaThCsl HHCTpyMeHTanbHOU cpenoit JACK, HeoOX0MMO MBICITHUTh Ha
ypoBHE €€ MoHsATHH, XapakTepHbIX A BDIl-apxurextypsl. {151 npaBuiibHOTO nepexona oT
a0CTpaKTHBIX MOZEJIeH areHTOB K WX MPEACTABICHUIO HA YPOBHE BU3YaIbHBIX MOJIENICH Cpe/ibl
JACK aBTopamu OBUTH COCTaBJICHBI CIICITU(HKAIINN CEMAHTHKH BU3yaJIbHBIX MOJICIICH JTAaHHOM
Cpenpbl.

CemanTuKa BU3yaJIbHOM MOJIENM areHTa, peacraBieHHoro GopmansHo B cpene JACK B
Bune Agent = (N, Bdl, PE, HE, SE, PS), packpeiBaercst crienyromum oopazoM: N — mms
arcHra; Bel — yoexxnenus arenra; PE = {EL, E2, ..., En} — MHOXecTBO uMeH coObITHH, CO3/1a-
BaeMbIX coOcTBeHHBIMH MeTomamu arenta; HE = {{EL, E2, ..., En}, HEL,...} — MHOXecTBO
oOpabaTbIBaeMbIX COOBITHI, CO3/1aBa€MbIX CAMOCTOSTENILHO U BOCIIPUHUMAEMBIX U3BHE;
SE={SE1, SE2, ..., SEm} — MHOXECTBO UMEH COOBITHIA, TIepeIaBaEMbIX areHTOM BO BHEIITHIOKO
cpeny; PS={P1, P2, ..., Pk} — MHO)XeCTBO MMEH IUIAHOB, ONPEICIISIOIINX TIOBEICHHE areHTa.

bonee a¢dexkTrBHO onpenensaTh areHTa MOKHO Yepe3 ero CrocoOHOCTH, Toraa Agent =
= (N, Bdl, PE, Cap), rne Cap = {C1, C2, ..., Cn} — MHOKECTBO UMCH CIIOCOOHOCTEH,
KOTOPBIMHU 00JIaJIa€T areHT JJIsl JOCTHYKEHHUS IMOCTABJICHHBIX IIEJIeH.

CeMaHTHKa BU3YaJIbHON MOETH 00pabaThiBaeMOro COOBITHS, (hOPMAITLHO MPEICTaBIIsIC-
mas B cpeae JACK B Bume Event = (N, Pw, Pa, EVT), uMeer crienyroriiee BHyTpeHHEE COCP-
xaHne: N — uMsi BOCIPHHUMAEMOro COOBITHSI; PW — METO] aBTOMaTHYECKOTO TOPOKIACHUS
HOBBIX YOEXIICHHI TP COOTBETCTBUU COOCTBEHHBIX YOCKICHUM areHTa HEKOTOPHIM YCIIO-
BUsIM; Pa — MeToJ1 SIBHOTO BOCTIPHUATHSI ar€HTOM COOBITHSI BHEIIHETO MUpPA U (hOPMHUPOBAHHS
HOBBIX YOXKICHUI, CBSI3aHHBIX C JAHHBIM COOBITHEM, B PE3yJIbTaTe KOTOPOTO areHT MoTyJaeT
LENb UT JocTrkeHus ; EVT — onpenenenue crpateruu JOCTUKEHUS LIEIH.

BusyanbHas Mozenb IuiaHa Ui ONMHCaHUs PAacCyXIeHMH areHta (popMaibHO B cpene
JACK mnpencrasmsiercs B Buzne Plan = (N, Ev, Sev, MP, MF, Rdl, C, B), rie N — ums 1uiana,;
EV —uMst coObITus, s 00pabOTKH KOTOPOTo MpeHa3HAuYEH JTaHHBIH TU1aH; SeV — MHOKECTBO
UMEH COOBITHI, OTIIPABIISICMBIX areHTOM BO BHEIITHIOK CpeIy IMPU BBITOJHEHUH TuiaHa; MP,
MF — 3aBepinaroriie AeHCTBHS, BBITIOIHAEMbBIE COOTBETCTBEHHO TP YCIIEIITHOM / HEYCIEIITHOM
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BBINIOJTHEHNH TUTaHa; Rel — MeToa mpoBepkr COOTBETCTBHS YOEKICHHN areHTa O COOBITHH
YCIOBUSIM MPUMEHUMOCTH JaHHOTO iaHa, C — MeToA MPOBEPKH COOCTBEHHBIX YOEKICHHIA
areHTa C YCJIOBUSIMU TIPUMEHUMOCTH JIaHHOTO IJIaHa, TIPU YCIIOBUM UCTUHHOCTH JIOTUYECKOTO
ycnoBusi metoa Rel; B — ocHOBHOM MeTOn pacCykIeHHi areHTa, BBIMOJHSAEMbBIH B CITydyae
MIPUMEHUMOCTH TIJIaHA.

Beinenennpie HanOoliee BaKHBIE aCTIEKThl CEMAHTUKH BU3YAITLHBIX Mojieneid cpeapl JACK
TapaHTUPYIOT KAYeCTBEHHOE MX MOCTPOCHUE C IMOMOIIBI0 Ha0opa rpaduIecknx MpUMHTHBOB
HHCTPYMEHTApHsI.

MeTtoauka oToOpakeHus abcTpakTHBIX Mojenei Gala
B KoHIIenThI cpeanl JACK

[Ipouecc co3nanusi BU3yalIbHBIX MOJEJNIEH areHTa W €ro MEHTAIbHBIX COCTaBJISIOIINX
SIBJSICTCSI OCHOBOITOJIAraroIiuM, T.K. IMEHHO Ha 3TOM 3Tare pa3pabOTKA areHTHOW CHCTEMBI
MPOUCXOIUT MEPEXO/1 Ha CIETYIONIHA, 00Jiee HU3KHIM, YPOBEHb a0CTpaKIMU, [I03TOMY Ha 3TOM
3Tare ocTaHOBUMCS ToJpoOHee. Hanmpumep, kak onpeaenuTs, Kakue cOOBITUS OH OyAeT co3-
JlaBaTh CaMOCTOSITeNIbHO (meMeHThl MHOXKecTBa PE), kakue BocrpuHMMATh [Uisi 00pabOTKU
(anementsr muoxkectBa HE), a kakue mepenaBath B OKpYKaromyio cpeay (JI€eMEeHThI MHOYKe-
crBa SE)? Ha cragun AO aHanm3a v POSKTUPOBAHUS pa3padaThIBAIOTCS CIICAYFOIINE MOICIH:
MOJIeTTb POJIeH AJIsi OMMCAaHUS JOJDKHOCTHBIX 00s3aHHOCTEH BCeX posiel B BHJIE aKTHBHOCTEH,
MPOTOKOJIOB, TOTHOMOYHIA, 005I3aTEILCTB; MOJIENb B3aUMOACHUCTBHIA JJIs1 OMTUCAHUSI OCHOBHBIX
BUJIOB OOIIEHUS MEXIY POJSIMH B BHJIE MPOTOKOJIOB; MOJEIh areHTOB Ui OIpPEICIICHUS
TUIOB areHTOB; MOAEb ()YHKIIMOHUPOBAHUS YT ONpPEAETCHUS ICHCTBUI areHTOB U MOZEb
CBSI3€H U1l OTOOpaskeHHsI BO3MOXKHBIX KOMMYHHKAIIUN MexX Ty areHTaMu. [loaToMmy Bo3HHKaeT
3ajaya mepexo/ia OT MEPEYMCIICHHBIX Mofeleld K BH3yalbHbIM MozaensM cpenbl JACK mms
NpEe/ICTaBIICHUS areHTa B BUIC COOBITHH, TUIAHOB, YOCKICHUH.

Jns ycnenmHoro pemeHust JaHHOW 3a/1a4u CIEeyeT NPUIEPKUBAThCA CIAEAYIONIEH METO-
ik oToopaxkenus. [Ipu coznannu monenu arenta B JACK Bce arentubie Tumbl ains MAC
Oepytcs u3 Mojaenu arenToB Gala (puc. 2). sl Kaa0ro areHTHOTO TUIA ¢ TIOMOIIBI0 0a30-
BOT0O TpahUIecKOro MPUMHUTHBA BU3YaTTbHO CO3/IACTCSl aTCHT CO CBOUM HMEHEM.

[Tpu cozmannu B JACK Mopenu areHTa onpeesisitoTcs MHOYKECTBA BOCIIPUHUMAEMBIX 1
nepenaBaeMbix coobrtuit HE, PE, SE. Onpenenenue coObITHil SABISIETCS KITFOYEBBIM BOIPOCOM
NPH CO3/[AHMH areHTa, MOTOMY YTO €0 JICITEIIbHOCTh 3aBUCUT OT MX BO3HHKHOBCHUS (€CITH CO-
ObITHSI HE TIPOUCXOJT — areHT Oe3zeiicTByeT). Ecim BO3HMKaeT coObITHE, TO y areHra, BO-
HIePBBIX, MOSBIISAECTCS JKeaHue (BOCIPUHUMAEMOE KakK I1elib) 00paboTaTh 3TO COOBITHE H, BO-
BTOPBIX, MOSIBIISIIOTCS HOBBIE YOEXKIEHHS 00 3TOM COOBITHH, KOTOPBIE UTPAIOT OIpPEAETIsIo-
IIyIO POJIb TIPY BEIOOPE ar€HTOM HAMEPEHUI B OTHOIIICHUH €70 OTBETHBIX JACHCTBUH.

Bce sxenmanusi, KOTOpbIe MOXKET MMETh areHT, B areHTHOM si3bike JACK ompenenstorcs
MHO’KECTBOM BOCIPMHUMAaEMbIX coObITHH 11 00padoTku HE, B koTOpOM BbIAENSIETCS 1BA He-
MepeCceKaroNXCs TIOAMHOMXKECTBA COOBITUI: MHOXKecTBO PE 1 MHOeCTBO COOBITHH, BOCIIPH-
HUMaeMbIX U3 BHeIIHero mupa (memMeHThl MHOecTBa HE, He mpuHajiekaime MHOKECTBY
PE). Ucxoms 13 TOTO, 4TO BCE MPOSIBIICHHS ACITCIBHOCTH areHTa ONpe/Ie/ICHbI aKTHBHOCTSIMU
U TPOTOKOJaMH B MOJCIH PpOJied, TO MpEAIIeCTByrone UM coObitHs (MHOXecTBO PE)
€CTECTBEHHO OMPECIAIOTCS B COOTBETCTBHHU ¢ HUMH (puc. 2). Hanpumep, muist arenta CTyaeHT
910 OynyT cnemyromme coObTus: «llomyunTs MOmyck K pabore», «3ammcaTbesi Ha U3ydeHHe
JTUCHUTUTUHBI», «BbIOpaTh BU 3aHATHUS», «3alPOCUTH JIEKINI0», «CITyIaTh JEKIHI0», «3ampo-
CHUTb TECTOBOE 33/1aHNE», «BBIMOIHATE TeCT» U JIp. MHOXECTBO COOBITHI, BOCOPUHUMAEMbIX
U3 BHEITHEW Cpe/ibl, ONPEEsIeTCs] B COOTBETCTBHUHU C MPOTOKOJIAMH MOJIENTU B3aMMO/ICHCTBUIA,
B KOTOPBIX JaHHBII areHT SBJIACTCS OTBEUAIONINM (pHC. 2).
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Pucynok 2 — CBs13b aOCTpakTHBIX Mojienelt Mmetogonorun Gaia
¢ areHTHBIMHU MozelsiMa sa3bika JACK

MHOXeCTBO TIepe/IaBacMbIX BO BHEIIHIOI Cpey coObITHI SE onpenensieTcss B COOTBET-
CTBHH C MPOTOKOJIAMH, B KOTOPBIX JAHHBIA arcHT SIBISICTCS WHUIIMATOPOM B3aMMOJICHCTBHUSI.
Takum 00pazomM OMpeenstOTCS BOCIIPUHUMAEMbBIE U MIepeIaBacMble COOBITHS [l areHTa Wy,
JPYTHMU CIIOBaMH, €T0 PEUENTOPBI 1 3PPEKTOPHI.

[pu onpeseneHry METO/Ia CO3IAHUS CBOMX BHYTPEHHUX COOBITHH (3JIEMEHTOB MHOXeE-
crBa PE) He0OX0MMO BBITIOJHHUTH CIICYIOIICE:

— OMNpENEIUTh MapaMeTpPhl I OMUCAHHSA KaXIOro COOBITHS (I COOBITHM, MHHIIU-
UPYIOIIMX BBIMOIHEHUE aKTUBHOCTEW, 3TH MapaMeTphbl OMPEENSIOTCS BIaICNbIIeM areHTa;
JUIsL COOBITUH, MHUIIMUPYIOIIUX BBIMOIHEHNE MMPOTOKOJIOB B3aUMOACHCTBUM, ATO MapaMeTphl,
Ha OCHOBE KOTOPBIX areHT HauWHAET B3aUMO/ICHCTBUE, U OHU U3BJIEKAIOTCS U3 COOTBETCTBYIO-
IIIEr0 MPOTOKOJIA);
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— ONpEIEIUTh BXOIHBIC TApaMETPhbl COOBITUS KaK yOeKICHHUS areHTa (IOCPEICTBOM
metoa Pa);

— pa3paboTaTh METOJ| reHEepallii BOCIPUHHUMAEMOTO COOBITHS areéHTOM Ha OCHOBE
€ro BXOJHBIX JTaHHBIX.

B pesynbTare BHIMONHEHHS BBIMICOMHUCAHHBIX JIEHCTBUI pa3paboTaHbl MOJEIH BOCIPH-
HHMAaeMbIX U OTIPABIISIEMbIX COOBITHIT areHTa (puc. 2).

HamepeHust areHta OTHOCHTEIBHO €ro oOpa3a IEHCTBUM ISl TOCTHKEHHS ITOCTaB-
JICHHOU IIETIM OTIPEJIEIIIIOTCSI MHOXKECTBOM IUTaHOB PS, B KOTOpOM HEOOXOAMMO OMpeNeUuTh
XOTs OBl 10 OTHOMY TIIaHy JUISl KaKAOro Tuma coObiTuii u3 MmHoxkectBa HE. Ha BuzyanpHOM
YPOBHE IIIaH CO3/A€TCsl C MOMOIIBI0 TPauIecKoro MPUMHUTHBA CO CBOMM HMeHeM. [lanee
IUTaH CBSI3BIBACTCS C MPEAIIECTBYIOMMM eMy coObitieM (EV) u ¢ camum arentom. B pe3ysib-
TaTe 3TUX JACUCTBUI y areHTa MOSBIIAIOTCS HAMEPEHUS — 3aMbICell, KUJIeH>» JIeHICTBOBATh OMpe-
JeTICHHBIM 00pa3oM, YTOObI JOCTUYh TOCTABICHHYO ENTb B KaXKIOW CIIOKUBIIECHCS CUTYaIHH.

Kaxxapiii man npeacrasiser coboil 3apaHee HAMEUEHHYIO MOCIEeI0BATEIbHOCTD JIeH-
CTBHI, KOTOPYIO ar€HT MOXET BBIIIOJHUTH B COOTBETCTBYIOIIEH cutyarmu. CuTyanus onpese-
JISIETCS ITyTEM COTIOCTABJICHUS COCTOSIHUS YOKIEHHI O BOCIIPUHSATOM COOBITUH M COOCTBEHHBIX
yOexneHuit arenta B Metoqax iaHa Rel u C cooTBeTcTBEHHO.

[Tpu onpeneneHny MHOXKECTBA TUIAHOB JACUCTBUI areHTa Jijisi 00pabOTKH KaXKIoro BOC-
MPUHIMAEMOT0 COOBITHSI B 3aBUCUMOCTH OT CJIOKHMBIICHCSI CHUTYalll CIEIyeT UCXOJHTh U3
TOTO, YTO BECh (DYHKIIMOHAIBHBIN aCHEKT areHTa 3aUKCHPOBAaH B MOJCTH (DYHKIIMOHUPO-
BaHust ypoBHs Gala [y JAHHOTO areHTHOTO TUMA. B 3TO# CBA3M, IPH CO3aHUH KOHKPETHBIX
IUIAHOB 00pabOTKM Pa3IMIHBIX CUTYaIUi, BO3MOXKHBIX JUIsi COOBITHS, CIIEIyET UCTIOIb30BaTh
ero (pyHKIMH, OMIMCAHHBIC B MOJCTH (DYHKIIMOHHUPOBAHKS KaXI0r0 areHTHOTo ThIa (puc. 2).

I[pu cocTaBieHUH JOTHYECKUX YCIIoBuUit it MeTo10B Rel 1 C Hamo MCXOIUTh U3 TIpe/I-
YCIIOBHI BBINTOJTHEHHST (PYHKIMKA TaHHOW Mojenu. [lokazaTtenem yCHenmmHOCTH TOCTHKECHUS
areHToOM IIeNT B pe3yNbTaTe NMPUMEHEHHS IUIaHa, T.€. OCYIICCTBIICHUS HaMEpPEHHs, Ompelie-
JISIETCS B 3aBUCUMOCTH OT BBITIOJIHEHHSI TOCTYCJIOBUI COOTBETCTBYIOLIEH (DYHKIIUH.

Ecnu rutan cBsizad ¢ 00pabOTKOM MPOTOKOJIA B3aUMOJICHUCTBHS, TO B HEM MPUCYTCTBYET
MHOYKECTBO COOBITHI SEV, KOTOpoe SIBIISIETCS TTOJMHOKECTBOM MHOXKecTBa SE arenTa, orpe-
JIETICHHOM B MOJIEJTH COOBITHH areHTa.

YOexxaeHnss Kaxa0ro areHra pa3padaThIBAOTCS MO MOAETSAM poJiel W (pyHKIIMOHU-
poBanus (puc. 2).

[Iporpammusbie Moaenu Ha si3bike JACK

VYOexaeHus arcHTa peain3oBaHbl B BHie Java o0bekToB M KoHCTpyknmu BeliefSet
s3pika JACK. C nenbio ympoieHus MpoeKkTa U BO3MOXKHOCTH TOBTOPHOTO HMCIIONB30BAHUS
KOJa I peann3alu (DyHKIIMOHAIBHBIX aCTHEKTOB JEATebHOCTH areHTOB HCIIOIb30BAJIHMCH
CIIOCOOHOCTH.

ITo pa3paborannsM B cpene JACK BU3yasTbHBIM MOJIETISIM ar€HTOB CT€HEPUPOBAH CKEJIET
MporpaMMHOr0 JavVaKojia Jyisi areHTOB U X MEHTAIBHBIX CBOMCTB. [IporpaMmHsIiA Koz AJIs Tia-
HOB arcHTOB ObLT IOpa0OTaH B YacTH Pean3allii OCHOBHBIX METONIOB paccyxaeHuii (B). 3nech
OBUTH 3aJI0’KEHBI (PYHKIMOHAIILHBIC 3HAHHS, HEOOXOANMBIE areHTy It 00PaOOTKH COOBITHIA.

®dusnyeckre KOMIIOHEHTHI areHTOB MPEJICTABICHBI B BHUJIE KJIACCOB C ONpPEICICHHBIMU
OTHOIICHUAMH MEXTy HUMH (puc. 3)

Co3naHHble POrpaMMHBIE areHThl 00pa3yloT KOMIIBIOTEPHYIO OOYYarollylo cpeidy, B
KOTOPOH peam3yeTcsi KBa3upeallbHasi y4eOHO-METOAMYECKast ACSTEIbHOCTD TperojaBaTeseit
u ctyaeHToB. C MOMOIIBIO areHTa-BU3yalin3aTopa MOXKHO 3aIlUChIBaTh U BOCIIPOU3BOJUTH
JTMHAMUKY B3aMO/ICHCTBUS ar€HTOB.
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Pucynox 3 — Apxurekrypa nporpamMmmuoro arenta Ctyzaest B cucteme JACK
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Pucynok 4 —IloTok nepenaBaeMbIX COOOIICHUN MKy areHTaMU BUPTyalbHON Kadeapsl

IpUu U3YUYCHUU CTYACHTOM JICKIIUHU U TECCTUPOBAHUHN 3HAHUM

Ha puc. 4 nokazana nocne1oBaTenbHOCTh EpeaBaeMbIX COOOICHUI MPU H3YUYEHUH CTY-
JCHTOM JICKIIUN U TGCTI/IpOBaHI/H/I ypOBH?I YCBOCHI/UI UM JICKITMOHHOT' O MaTepI/IaJ'Ia. BsanMoz[eﬁ-
CTBHC MC)KIIy BI/IpTyaJIBHBIMI/I y‘-IaCTHI/IKaMI/I yqe6H0r0 Hpouecca 110 MCHTAJIBHOCTHU HAIIOMU-
HaeT peajibHO CYIISCTBYIOIIMIA JAuajior. B mampHeieM OCHOBHOE BHUMaHHUE OyJNIET yAETICHO
ITOBBIILILICHUIO ypOBH?I peanmaunn MCHTAJIBHOCTH, HGO6XOI[I/IMOI>1 I KQAUECTBCHHOI'O BBITIOJI-

HEHUs y4eOHO-METOMUYECKUX 00S3aHHOCTEN MPOrPAMMHBIMHU areHTaMH.
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BriBoabI

Pemena 3agaua npeoOpa3oBaHusi aOCTPAKTHBIX MOJIEIIEH BHICOKOTO YPOBHSI, TIOJTyYEHHBIX
Ha CTaJMu aHau3a 1o mMetonosiornd Galg, B Mojiesiu 0ojiee HU3KOTO YPOBHS, YIPOIIAOIIIX
peammanmio MAC ¢ momomibsio nHCTpyMeHTanbHOU cpenpl JACK. Ha ocHOBe cocraBiieHHO#
CeMaHTUKH Bu3yanbHbIX Mozenedt cperapl JACK paszpaborana meromuka TpaHc(hOpMaIvu
a0ctpakTHbIX Mojeiel Gala B ¢usuueckue konuentsl cpensl JACK, obecrieunBaromas ka-
YECTBEHHOE BBIITOJTHEHHE BCEX ATAIOB pa3paO0TKW MHOTOAreHTHOM CUCTeMbl. PaccMoTpeHHast
METOJIMKA IIPUMEHSIIACH JJIsl CO3aHMs BUPTYalbHOM Kadenpbl yHuBepcutera AO Trma.
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0.1.Deosnce, T.€. ZKabcvka

IIpoexTyBaHHs BipTyaabHOI Kadeapu YHiBepCUTETY HA OCHOBI

0araToMo/1eJIbHOT0 AT€HTHO-OPi€EHTOBAHOI0 MiAX01y

VY crarTi po3risnacThes 3a1aua MepeTBOPEHHs KOHIENTYAIbHUX MOJeNIeld, OTpUMaHHUX Ha CTafii aHamizy 3a
MeTomosoriero Gala, y ¢isuuni Mozerni 1y peanizariii 6araroarenTroi cucreMd (BAC) B iHCTpyMeHTATEHOMY
cepenosuiii JACK. Ha ocHoBi ckianeHoi cemantuku BisyanbHux mozeneit JACK pospobnena meroanka
TpaHcdopmartii abetpakTHUX Mojeneil Gaiay ¢disuuni konmentu cepenosuina JACK, mo 3abesmneuye sKicHe
MIPOXOJKEHHS BCiX eTariB po3podku BAC.

O. Fedyaev, T. Zhabskaya

University Virtual Department Design under Agent-oriented Multi-model Approach

In the submitted paper the transition from abstract models, carried out under agent-oriented analysis of the
educational process domain according to Gaia methodology, to physical models to realise multi-agent system
in JACK environment is considered. For solving of this problem the visual models semantics of JACK
environment has been developed and on its base the transformation method of Gaia abstract models to JACK
environment physical concepts has been devel oped.
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