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1 CTPYKTYPA JUCHUIIJIMHBI
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2 AHHOTAIIUA AMCHUITJINHBI

«HHTEJJIEKTYAJUBHBIE ATEHTHBI U MHOI'OATEHTHBIE
CUCTEMBbI»

JlucuumirHa 006ecredynBaeT TEOPETHUECKYIO U MPAKTUYECKYIO ITOATOTOBKY CTY-
JICHTOB B 00J1aCTH CO3JIaHUS PACIIPEAEICHHBIX MHTEIJIEKTYaJIbHbIX CUCTEM Ha OCHO-
B€ TEXHOJIOT M1 MHTEJUICKTyalbHbBIX areHToB (MA) u MmHOTOareHTHhIX cuctem (MAC).
3HaKOMUT ¢ KoHIenuuen u TexnonorusiMu MA u MAC, ux coBpeMEHHBIM COCTOSIHU-
€M, OCHOBHBIMHU HampaBJICHUs Pa3BUTHS U MEPCIIEKTUBAMU MCIIOJIH30BaHUS IPU CO-
3MaHUK MH(OPMAIIMOHHBIX CUCTEM Pa3IMYHOIO HazHaueHwus. JlabopaTopHbIil mpak-
TUKYM HalleJeH Ha (OpMUpPOBAHUE MPAKTUYECKUX KOMIETEHIMI B 00JacTH pas3pa-
OOTKH pacnpe/Ie]ICHHBIX HHTSIUICKTYaIbHBIX CHCTEM C UCIIOIh30BaHUEM TEXHOIOTHUI
A u MAC. Cnyxut (yHIaMEHTOM JJIsl TOJTOTOBKHU BBIMYCKHOW KBaTH(pUKALIMOH-

HOU paOoTHI.

SUBJECT SUMMARY

«INTELLIGENT AGENTS AND MULTI-AGENT SYSTEMS»

The aim of the course is to make students familiar with the intelligent agents
(IA) and m multi-agent systems (MAS), related technologies and applications. Course
topics include: general introduction to the concepts of IA and MAS, agent architec-
tures and formal models, in particular BDI architectures, standardization of agent-
based systems, agent communication languages and protocols, methodologies, lan-
guages and tools for developing IA and MAS.
Laboratory practice aimed at practical competences (skills) formation for develop-

ment applications of IA and MAS based on JADE and JADEX platforms.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. [Tony4yeHue 3HaHU O TEOPETUUECKUX OCHOBAX MOCTPOEHUS, METOAAX U CPEACTBAX
CO37IaHus paclpeiesICHHbIX MHTEIIEKTYaJIbHbIX CUCTEM HA OCHOBE TEXHOJOTHUM UH-
TeuiekTyalnbHbiX areHToB (MA) u muoroarentssix cucteM (MAC) u popMupoBanue

IMPAKTHUYCCKUX HABBIKOB ITOCTPOCHUS TAKHX CUCTCM.

2. ®opmupoBaHue npeactaBieHuit o0 apxurekrype cucrem MU na ocnose UA u
MAC, meTonax npeacTaBieHusl 1 00paOOTKM 3HAHUHM B TAKUX CHCTEMaX.
[Tonydenue 3HaHM 00 HHCTPYMEHTAIBHBIX cpeacTBax coznanus A n MAC.
dopMupoBaHUE HABBIKOB BHIOOpA U pa3pabOTKU MPOrpaMMHBIX KOMITOHEHTOB YA u

MAC, 3KcriepuMEHTAIbHOM MPOBEPKU PaOOTOCIIOCOOHOCTH TaKUX CUCTEM.

3. B pe3synbrare u3y4eHus: JUCUUILIMHBI CTYICHT JOJIKEH 3HATh:
-KOHLIETIIHIO U apxutekTypsl A u MAC;

-CTaHJIapThl 1 OCHOBHBIE HANPABICHUS Pa3BUTHUS JaHHOU 001acTH;
-MoJieny npeacrasnenus 3Hannii B UA u MAC;

-METOJIbl B U HHCTPYMEHTaJIbHbIE cpenicTBa noctpoenust UA u MAC;

4. B pe3ynbrare u3yyeHus TUCHUIUIMHBI Y CTYAEHTA JOJIKEHbI C(HOPMUPOBATHCS yMe-
HUS:

-MCcCcIeIoBaTh U pa3padarbiBaTh apxuTekTypsl A u MAC;

-BBIOMPATh U IPUMEHSTH METO/IbI IPEJCTABICHHS U 00paOOTKHN 3HAHUM;

-BBIOMpATh METOJIBI M1 HHCTPYMEHTANIbHBIE cpeAcTBa mocTpoeHus: UA u MAC,;
-BBIOMpATh M pa3pabaThIBaTh MporpaMmMHbie KoMIToHeHThI A 1 MAC,;

-IPOBOJIMTH IKCIIEPUMEHTAJIbHYIO MPOBEpKy padotocnocodnoctu A u MAC;

5. B pe3ynbrare u3yyeHus: JUCUUIUIMHBI CTYACHT JI0JKEH UMETh HABBIKU:
-noctpoenust A u MAC ¢ ucnonbp3oBaHHEM MHCTPYMEHTANBHBIX cpeacTB Jade u

Jadex;



-IIPUMEHEHUSI METOIOB MpEACTaBIeHUs U 00padoTku 3HaHui B UA u MAC;
-BbIOOpa U pa3paboOTKH MporpaMMHbIX KoMIOHEHTOB A u MAC;

-9KCIIEpPUMEHTAIBLHOM MpoBepkH padborocriocodHocT MA 1 MAC;

3.2 Mecrto nucuumiinebl B cTpykrype OITOII

JlucuuminHa n3ydaeTcs Ha OCHOBE paHee OCBOCHHBIX TUCITUILIMH Y4eOHOTO TIJIaHa:
1. «HTEIIIeKTYabHBIE CUCTEMBD»

2. «CemanTtuueckuii Web»

3. «Pa3paboTka npuokeHui B pacpeIeICHHON cpeIey

1 00eCreurBaeT MOATOTOBKY BBITYCKHOM KBaTU(DUKAIIMOHHOMN paOOTHI.



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHIHKATOPA
KOMIIETEHIIHH

I1K-9 CrniocoOeH wuccnenoBarh U pa3pabaThiBaTh APXUTEKTYpPbl CHUCTEM HCKYC-

CTBCHHOI'O MHTCJIJICKTA JJIA Pas3IMYHBIX IIPCIAMETHBIX o0JIacTell Ha OCHOBE
KOMITJIIEKCOB METOJ0B U MHCTPYMCHTAJBHBIX CPEACTB CUCTEM HMCKYCCTBCH-
HOI'O MUHTCJJICKTA

1IK-9.1 Uccneoyem u paspabamsieaem apxumekmypsbl cucmem UCKYCCMBEHHO20
uHmeniexma 07 pazniuyHvlx npeoMemHulx odracmet

IIK-9.2 Bvibupaem xomniexcol memooos u UHCMPYMEHMATbHBIX CPeOCmE UCK)C-
CMBEHHO20 UHMENLIeKMaA OISl peuleHUs 3a0ay 6 3a8UCUMOCMU OM 0CODeH-
Hocmell npeoMemHou obnacmu

I1K-10 CrniocoOeH BbIOMpaTh, pa3padarbiBaTh M MPOBOIUTH SKCIEPUMEHTAIbHYIO
MIPOBEPKY pabOTOCIIOCOOHOCTH MPOTrPAMMHBIX KOMIIOHEHTOB CUCTEM HUCKYC-
CTBEHHOTO HMHTEIUJIEKTa M0 obecreueHnto TpedyemMbix KpuTepueB dddex-
TUBHOCTH U KauecTBa ()YHKLIMOHUPOBAHUS

TIK-10.1 Buibupaem u pazpabamuvieaem npoepammHvie KOMNOHEHMbL CUCTEM UCKYC-
CMBEHHO20 UHmMeN1eKma

1IK-10.2 IIposooum sxcnepumeHmanbHyo npoepKy pabomocnocooHoCmu cucmem
UCKYCCMBEHHO20 UHMELLEeKMA

ITK-11 CrniocobeH pyKOBOAUTH MPOEKTAMU 10 CO3/1aHUI0, BHEAPEHHIO U UCTIONB30-
BAaHUIO OJHON WJIM HECKOJBKUX CKBO3HBIX LIM(PPOBBIX CYyOTEXHOJIOTHN HC-
KyCCTBEHHOI'O MHTEJUIEKTa B IPUKJIAHBIX 00JIaCTIX

TIK-11.1 Hccnedyem u ananusupyem pazsumue HOBbIX HANPABIEHUU U NEPCNEeKMUB-
HbIX MemoO008 U MeXHONO2Ull 8 001ACMU UCKYCCMBEHHO20 UHMENTeKmd,
yuacmeyem 8 Uccied08amenbCKux NpoeKmax no pazeumuio nepcnekmue-
HbIX HANpasieHull 8 ob1acmu UCKyCCMEeHH020 UHmenlekma (aneopummu-
yeckas umMumayus OUOI02UYeCKUX CUcmem NPUHAMUS peueHull, dmoHOM-
HOoe camoobyuerue u pazeumue adanmueHOCMU A120PUMMO8 K HOBbLM 3a-
0ayam, aemMoOHOMHAS OEKOMNO3UYUSL CTLOHCHBIX 3a0ad, NOUCK U CUHME3 pe-

weHuil)

[1KO-3 CrniocoOeH co3faBarh ¥ IPUMEHSTh METO/IbI pacpeAeIEHHOTO HCKYCCTBEH-
HOT'O MHTEJUJIEKTA JUIsSl CO3/1aHUsl MHTEJUIEKTYaJIbHBIX CPE/l U CEMaHTUYECKO-
ro Beba.

1IKO-3.1 Ipumensiem memoowvl pacnpedeneHH020 UCKYCCMBEHHO20 UHMELLIEKMA OJis

CO30AHUSA MHO20AEHMHbIX CUCTIEM.




4.1

4 COAEP KAHUE JUCHUIIJIMHDBI

Coneprxanue pa3aejioB IUCHUIINHBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

0 HanmenoBaHnue TeMbl JUCIHATINHBI Jek, | Jlao, | UKP, | CP,
n/n au a4 au au
1 Beenenne 8 A u MAC 1
2 | Apxutektypsl U popmanbHbie Mogenu A 4 10
3 CranpapTu3anus areHTHbIX TEXHOJIOT Ui 4 6 10
4 | Kommynukanus areHToB B MAC 4 8 10
5 | Mogenu nieperoBopoB u cotpyaauuectsa B MAC 4 8 12
6 | S3biku u mnardopmsl paspadbotku A u MAC 4 8 1 15
7 | Metogonoruu pa3pabotku UA u MAC 4 4 14
8 | Apxurektypsl u mogenu A peanbHOro BpeMeHu 4 20
9 | llpunoxenus A u MAC 4 20
10 | 3axmroueHue 1

Hroro, au 34 34 1 111
W3 HUX a4 Ha KOHTPOJIb 0 0 0 35
OO61ast TpyJ0eMKOCTh OCBOEHHUS, a4/3¢ 180/5
4.1.2 Copepxanne
Ne HaumeHoBaHHe TeMbI Conep:xanne
n/n AMCUMILIMHBI
1 | Beenenune B UA u MAC Lenp n 3amaun nucuuiuinHbel. Kpatkoe conepxanue, me-

CTalluu.

CTO U POJIb B (JOPMHUPOBAHUM KOMIIETEHIUH CIelHaIu-
CTa MO paclpele’eHHbBIM HHTEJUIEKTYyallbHBIM CHCTEMaM.
Onpenenenus UA u MAC. CroiictBa MUA. CBs3b ¢ Tpaau-
[IMOHHBIMH cucTemamu MU, pactipeneneHHbIME U TTapar-
nenbHbIME cucteMaMu. Knaccudukamus cpen QyHKIHO-
HupoBanus UA u MAC. OGnactu nCnoab30BaHMs areHT-
HBIX CUCTEM U periaeMble 3agadu. OcoO0eHHOCTH poBe/ie-
HUS 1JaOOpaTOpHOro MPAaKTUKyMa U IPOMEXYTOYHOMU aTTe-




HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

ApxuTekTypel U (QopMalbHbIC
moaemu UA

Tunbr apxurexktyp UA. PeaktuBHble M 00ayMbIBaroImume
arcHTBl. AT¢HTbI, OCHOBAHHEIC Ha COCTOSHHM, Ha LICIH U
Ha none3Hoctu. ['ubpunusie apxutextypsl. BDI-apxurek-
Typbl. Apxutektypsl SOAR, CIRCA, InteRRaP.
@opmansHble Monenu MA. AreHTbl Kak MHTEHCHOHAJIb-
HbIe cUCTeMBbl. MomanbHble JoTHKH B onucanuu MA. Ce-
MaHTHKa BO3MOXHBIX MUpPOB. HopmasibHble MOpaibHBIE
Joruku. Dnuctemudeckue Joruku 111 MAC. Lenu u xe-
JIaHUS.

Monenu miaHupoBaHUsl 1€UCTBUM. ATEHTBI C JE€AYKTHB-
HBIMHU pacCykJIeHUsMU. TeMnopanbHbIe 1e1yKTUBHbBIE CU-
CTEMBEL.

CrangapTu3anusi areHTHBIX TEX-
HOJIOTUN

Kparkas uctopus craHgapTU3allid areHTHBIX TEXHO-
noruii. Cranmaptel FIPA. AOCTpakTHas apXuTEKTypa.
VYmpasnenue arentamu. KomMyHukanuu areHToB. TpaHc-
MOPT areHTHbIX cooOmienuil. [Tpunoxenus.

[Tonsitue areHTHOM TUTaTGOpPMBL. OCHOBHBIE KOMITOHEHTHI
areHTHOM Tutatrgopmel. CucTemMa ympaBlieHHsI areHTaMHu,
ciryx0a KaTajoros, ciry>x0a nepenadn cooOIeHnH.

Kommynukanus arentoB B MAC

Teopus pedeBbIX akTOB. SI3BIKM KOMMYHHUKAIIUN ar€HTOB.
KQML, FIPA ACL. Cunrakcuc s3bikoB. CeMaHTHKa pe-
YEBBIX aKTOB. SI3BIKM CONEp)KaHUS ar€HTHBIX Pa3rOBOPOB
KIF, FIPA SL. IIpoTokoisl KOMMYHHUKAllUK ar€HTOB.

Monenu neperoBopoB U COTPYy.I-
HuyectBa B MAC

Monens xoHTpakTHON ceTH. DopMHUpOBaHME KOATUIUH.
Ayxkuuonsl. TonocoBanusi. Metoasl koopauHanuu. Ya-
CTUYHOE Io0anbHOe TIaHupoBanue. O0IIre HaMepeHHUS.
BzaumnHoe monenupoBanue. Mcnonib30BaHWE HOPM U CO-
IAATBHBIX 3aKOHOB.

A3p1ku 1 mIaThopmbl pa3padoT-
ku UA u MAC

ArentHas mnargopma JADE. UncTpymeHTs! mnatgopmbl
JADE. Peanuzauus MA na mnardpopme JADE. Arent-
HO-OpHUEHTUPOBAHHOE MPOrpaMMUpOBaHue. SI3bIKU U cpe-
Il porpaMMUpoBaHus areHToB: Jadex, AgentSpeak(L),
Jason, 3APL, JACK.

Mertononoruu pazpaborku A n
MAC

Oransl 1 0co0eHHOCTH pa3paboTku areHTHoro I10. Meto-
nonmoruu AUML, Gaia, MaSE, MESSAGE, Tropos. Cpag-
HUTEILHBIN aHam3 MeTogonoruid. [Tonxox FIPA Modeling
TC. AcniekThl MOJIETTUPOBAHHUS: 1IETTH, COITUATTLHBIC ACTIeK-
THI, Cpella, YPOBHU aOCTpPAKIIMH, BPEMEHHBIC OI'paHHYC-
HUSI, pa3BepPThIBAHUE ¥ MOOUIBHOCTD.

Apxutexktypsl 1 mogenu A pe-
aJIbHOTO BPEMEHU

[Ipo6nema UA peansnHoro Bpemenu (A PB). Monpenu
pacCyKIeHus IIPU OTPAaHUYEHHBIX Pecypcax. AJITOpUTMBI
IPOM3BOJILHOTO BpeMeHH. [ ImannpoBanue npormecca oo.1y-
MbIBaHUs. [ MOKHe paccyKaeHusl Ha OCHOBE TEOPHU IPHU-
HATHS pelieHui. A*-OUCK B peaJbHOM BpeMeHH. MHo-
’KECTBEHHBIC METObI U MPHOIKeHHas oOpadoTka. [Tna-
HUPOBAHHUC CBOCBPCMCHHBIX BBIUMCIICHHI.




Ne HaumeHoBaHHe TeMbl Conepxanue
n/n JUCHHILIMHEI

9 | [punoxenuss A u MAC O6nactu npunoxenus MAC: 10T u IoE, ynpasnenue pe-
cypcamul MPEANPUATHA IIEKTPOHHAST KOMMEPIUs, HAyd-
HO-00pa3oBaTebHbBIE CPE/bl, CHCTEMBI cOOpa U MHTETpa-
MU WHGOPMAIUH, areHTHI-TICPCOHAILHBIC TTOMOIHUKH,
yopaBieHHe OW3Hec-IpoIeccaMu, JIEKTPOHHOE 3/IpaBo-
oxpaHeHue. Buptyanbasiii ¢pyT00I Kak muiatdhopma (Iom-
TOH) HcCIIeI0OBaHMs IPOOIeM KOJIEKTUBHOTO MOBEICHNUS B
MAC.

10 | 3akmroueHue [lepcniextuBbl pa3Buthst MAC Kak MHHOBAllMOHHOTO Ha-
MIPaBJICHUSI.

4.2 TIlepeyennb J1abOpaTOPHBIX PadoOT

HaunMeHoBaHue j1a00paTopHOi padoThI KosmmuecTBo aya. yacos
1. 3yueHue cocTaBa M OCHOBHBIX (DYHKIIMOHATBHBIX BO3MOKHOCTEH
cpenst JADE 2
2. OcHOBBI pOrpaMMHpOBaHUs areHToB B cpene JADE. Moaenu no-
BEJICHUS ar€HTOB 4
3. Kommyn#ukanuonHas noacuctema. 3k obmenus arentos ACL 4

4. ITpOoTOKOJIBI B3aMMOICMCTBUS areHTOB. Peann3anus CI0KHBIX MO-
BECHUH 4

5. IlporpammupoBaHue MOJIB30BaTENbCKUX OHTONOrMiM B JADE.
31k conepxanust FIPA-SLO

6. Mcrionb3oBaHue CTaHAAPTU30BAHHBIX MPOTOKOI0B FIPA

8. MeToo10ru NPOEKTUPOBAHMSI AaF€HTHBIX CUCTEM

4
4
7. Paborta ¢ cepBuCOM <GKENTHIX cTpaHui»y DF 4
4
4

9. Pa3pabotka arenros B cpene JADEX

Hroro 34

4.3 IlepeyeHb NPAKTHYECKUX 3aHATUH

[IpakTyeckue 3aHATHS HE IPEyCMOTPEHBI.

4.4 KypcoBoe npoeKkTupOBaHHe

KypcoBas pabota (IIpoeKT) He TPeTyCMOTPEHBI.

4.5 Pedepar

Pedepar ve mpexycmoTpeH.



4.6 HuauBuayajbHOE JOMAIIHEE 3alaHHe

NHnuBuayanpHOE JOMAITHEE 3a/IaHUE HE TIPETyCMOTPEHO.

4.7 JoxkJaan

Jlokiiag He peayCMOTPEH.

4.8 Keiic

Keiic He mpeaycMOTpeEH.

4.9 Opranusanus u y4eOHO-MeTOANYeCKoe odecneueHne cCaMoCTOITeIbHOM pa-

00ThbI

CamocTosiTenbHas paboTa CTy/IeHTa BKITIOYAET:

1. PaboTy ¢ JIEeKIHMOHHBIM MaTepUaIoM, JTOCTYITHBIM Ha MIaTGopMe IIEKTPOH-
HOTO 0Oy4YEeHHSI U1 PEKOMEH/IOBAaHHOW YUE€OHOU JTUTEPaTypoid, B TOM YUCJIE B ONEpe-

KAFOIIEM PEKUME.

2. [loaroToBky K 1abopaTopHbIM paboTam, BKIIOUAs U3YUEHHE METOINYECKUX
yKa3aHUW W JOIMOJIHUTEIBHOTO MaTepuasna, HeOOXOAUMMOIO AJis BBIIIOJHEHUS J1a0o-

paTopHBIX padoT. [loaAroToBKY 0TYETOB 0 1a00PaTOPHBIX paboTax

3. Ilouck u HN3y4CHHUC I/IH(i)OpMaI_[I/II/I I10 SaﬂaHHOﬁ HpO6JI€Me, AHaJIN3 HAYYHBIX

nyOIMKaluuii 1Mo 3aJlaHHON TEME.

Texymasa CPC IIpumepHas
TPYAOEMKOCTb, a4

Pabota ¢ IeKIMOHHBIM MaTepuanoM, ¢ yueOHOH JuTeparypoit 16
Omneperxaromias camocTosiTeNbHast pabora (M3yueHHe HOBOTO Mare-

pHaa 10 ero U3JI0KEeHUs Ha 3aHATUAX ) 15
CaMoCTOsTENIBHOE U3YUEHHE Pa3AEI0B TUCIUILINHBI 16
BrinonHnenne JOManIHUX 3a1aHUi, JOMAITHUX KOHTPOJIBHBIX paboT 0
[ToaroroBka k J1a0OpaToOpHBIM padOTaM, K MPAKTHYECKHUM M CEMH-

HapCKHUM 3aHATHUSAM 29
[ToaroroBka Kk KOHTPOJIBHBIM PabOTaM, KOJUIOKBUYMaM 0
Brinonnenue pacueTHo-rpapuueckux pador 0

10



Texymas CPC IIpumepHas
TPYA0EMKOCTb, a4

BrinonHeHne KypcoBOro npoeKkTa Win KypcoBoil paboTsl 0
[Touck, u3ydyeHue U mpe3eHTaus nHPOPMALUH 110 3aJlaHHOM Mpo-

Oneme, aHATM3 HAYYHBIX MyOTUKAIUH 110 3aJaHHON TeMe 0
Pabora Hax MeXAUCHUIUIMHAPHBIM IPOEKTOM 0
AHanu3 JaHHBIX [0 33JJaHHOW TEME, BBIIIOJIHEHUE Pacy€TOB, COCTAB-

JIEHUE CXEM U MOJIeJIei, Ha OCHOBE COOpaHHBIX JaHHBIX 0
[ToaroroBka k 3a4ery, AU hepeHInPOBAHHOMY 3a4eTy, SK3aMEHY 35

HNTOI'O CPC

111

11




5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
3K3. B
onoJ1.

OcHoBHas auTeparypa

1 [Tantenees, Muxann I'eoprueBud. HTEIEKTyaIbHbIE aT€HTHI 1 MHOTOArCHT- 9
Hble cuctemsbl [Tekct] : [Monorpadus] / M. I. Tlantenees, . B. Ily3ankos,
2015.-215¢c.

2 Kannapos, Bnagumup BrnagumupoBud. MynsTuareHTHbIE cUCTeMBbI [ TekcT] : 20
yue0.-meToz. mocooue / B. B. Xannapos, M. I'. [Tantenees, 2016. -35 c.

3 XKannapo, Branumup BnaaumupoBuu. [locTpoeHue MyabTHAreHTHBIX CH- 20
ctem B cpene JADE [Tekcr] : yue6.-meron. mocobue / B. B. XKannmapos, M.

I'. ITanTenees, 2018. -35 c.

4 Kannapos, Bumagumup Buagumuposud. IlocTpoeHME HHTEILIEKTyaJIbHBIX 20
areHToB B cpenax Jade u Jadex [Tekcr] : yue6.-meron. nmocodue / B. B. XKan-
napos, M. I IlanTenees, 2020. -39, [1] c.

5 HHTennexTyanpHbIe areHThl, MHOTOAr€HTHBIE CUCTEMBI U ceMaHTHUecKuii Web 100
[TexkcT] : KOHIEMIINU, TEXHOJIOTHUH, puiIoxkeHus : [MoHorpadus] / [[1.B. Ily-
3aHkoB, B.1. Mupomnukos, M.I". [1antenees, A.B. Ceperun], 2008. -288 c.

JlomonuuTenbHas TuTeparypa

1 CamooOyyaromuecs mamnsbl [ Texct] : [Monorpacdus]/ [B. FO. Ocumnos [u mp.], 10
2020. -173 c.

2 Paccen, Crroapt. IcKyccTBEHHBIM HHTEIUIEKT: COBpeMeHHbIN noaxox [Tekcr] : 45
niep. ¢ anri. / C. Paccen, I1. Hopsur, 2007. -1407 c.

5.2 Tlepedensn pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHUKAITUOHHOM ceTH « UH-

TCPHET», UCITIOJIb3YCMbIX IIPH OCBOCHHH NTUCHUIIJIMHBI

Ne o/ DJIeKTPOHHBIN aapec

1 MynbTHareHTHbIE CUCTEMBI, TeOpHs areHToB. https://intellect.icu/multiagentnye-sistemy-
teoriya-agentov-5354

2 VYnpasnenue Ha 6a3e MyJIbTHATeHTHBIX cucTeM. https://intuit.ru/studies/courses/4115/1230

3 ATEeHTBl W MYJIBTHareHTHBIE CHCTEeMBI. http://aivanoff.blogspot.com/2007/12/blog-
post_18.html

4 MybTHareHTHBIC CHCTEMBI B JIOTUCTHUKE u €-KOMMEPIIUH.
https://blog.iteam.ru/multiagentnye-sistemy-v-logistike-i-e-kommertsii/
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5.3 Anpec caiita Kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?1d=7665
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https://vec.etu.ru/moodle/course/view.php?id=7665

6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

ﬂﬂﬂ JAUCTHUITIINHBI «HHTGJ’IJ’IGKT}’&J'IBHBIG Ar¢HTbl 1 MHOT'OAar€HTHBIC CUCTCMBD)

dbopmoit TPOMEKYTOUHOM aTTECTAIUH SBIISICTCS dK3aMEH.

DK3aMeH

Ouenka Onucanue

HeynosneTrBopurenbHo CTyaeHT npoAeMOHCTPUPOBAII CYIIECTBEHHBIE MPOOEIHI B 3HA-
HUSX OCHOBHOTO Y4€OHOTO Marepuaa, JOMYCTUI TMPUHIIUITH-
aJbHBIC OIMMOKK B BHITIOJHEHUHU TPETyCMOTPEHHBIX TPOrpaM-
MOM 3aJITaHUN

VYIOBIETBOPUTENBEHO CTyneHT NpoIeMOHCTPUpPOBAJ 3HAHHE OCHOBHOIO Y4eOHOro
Marepuaia B oobeme, HeOOXOUMOM Ul JasibHEeHmel yueon
U TpenacTosmei paboTsl Mo npoheccuu, CIpaBUIICS C BBINOJN-
HEHHEM 3aJlaHHid, MPEIyCMOTPEHHBIX IPOrpaMMoii, obmagaer
HEOOXOIMMBIMHU 3HAHUSIMH, HO JIOITYCTHJI HETOYHOCTH B OTBE-
Tax

Ha aTTeCTAllMOHHOM HCIBITAHUU U IIPU BBINOJIHEHUH YU4EOHBIX
3aJaHUH.

Xopol1o CTyaeHT mpomeMOHCTPUPOBAJ TOJHOE 3HAHWE y4eOHOTO Ma-
TepHasa, yClelHO BHIITOJIHWI NPeyCMOTPEHHBIE TPOTrPaMMOit
3a/1a4l, OCBOMJI OCHOBHYIO PEKOMEHIOBAHHYIO JIUTEPATYPY,
MOKa3aJl CHCTEMAaTUYECKUI XapaKTep 3HAHUM 0 JUCLMUIUIMHE
U CIIOCOOEH K MX CAMOCTOSITEIbHOMY IOMOJHEHUI0O U OOHOB-
JICHUIO B XOJ€ JajbHenIell yueonl u mpodeccuoHaIbHOU Je-
SITEIBLHOCTH.

OT1nn4HO CTyieHT JEMOHCTPUPYET BCECTOPOHHEE CUCTEMATUYECKOE 3HA-
HHE y4eOHOro MaTepHasa, yMeHHe CBOOOIHO BBINOIHATh IIPaK-
TUYECKUE 3a/laHUsl, OCBOWJ OCHOBHYIO JIMTEpAaTypy U O3Ha-
KOMUJICS C JJOTIOJIHUTENBHOM JIUTEPaTypoi, PEKOMEHI0BAaHHON
paboueii mporpaMMoOi TUCHUIUIMHBI, YCBOWJI B3aUMOCBSI3b OC-
HOBHBIX NMOHATUH JUCUUIUIMHBI B UX 3HAYEHUH JJIs TpHoOpeTa-
eMoii mpoeccuu, MPOsIBIII TBOPYECKHE CIOCOOHOCTH

B IIOHMMaHUU, U3JIO)KEHUH U UCIOJIb30BaHUM y4eOHOrO Mare-
puana.
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OcobGeHHoCTH 1O0MyCKA

CryneHT qomycKaeTcs K 9K3aMEHY, €CJIM OH YCIEIIHO 3alluTHI 9 1aboparop-
HBIX pa0OT Ha 4 KOJJTIOKBUYMaX.

DK3aMeH NPOBOJIUTCA B TPAAULIMOHHOM popme 1o duneram. B 6usere aBa Bompoca.

6.2 OueHouYHbIC MaTepPHUAJIbI VISl IPOBEICHUS TEKYILero KOHTPOJsi U MpoMe-

JKYTOYHOM aTTecTAlMH 00y4AOIIUXCH 110 AMCHUIJINHE

IIpumepHbIe BONPOCHI K IK3aMeHY

Ne ni/nt Onucanue

1 Onpenenenue A, ocHOBHBIE 0COOEHHOCTH, KJIACCU(PUKALIS

2 Tune! apxutextyp MA. OcoOeHHOCTH peakTUBHBIX, 00AYMBIBAIOIINX U TMOPUIHBIX ap-
XUTEKTYP

3 ATeHTBI Kak MHTEHCHOHANIbHBIE cucTeMbl. BDI-apxuTtektypsl. Mcnons30BaHue MOJaIb-
HBIX JIOTHK JU1s onucanus A

4 Mogenu mianupoBaHus AecTBust A B OTKPBITBIX JUHAMUYECKUX MUPaX

5 Crannmaptuzanus areHTHbBIX TexHosioruii. Cranmaptel FIPA, o0mias xapakTepucTHKa

TPy CTaHAAPTOB

6 Crannaptsl FIPA. AGcTpakTHast apXUTeKTypa. YIpaBlieHHE areHTaMH.

7 Crannapts! FIPA. KommyHukanuy areHToB. TpaHCIIOPT areHTHBIX COOOLICHUH.

8 Cranpgapts! FIPA. Tlpunoxenus.

9 [NonsaTue arenTHO# mar¢opmbl. OCHOBHBIE KOMIIOHEHTHI ar€HTHOH I1aTOpMBbl, UX Ha-
3HAYECHHUE.

10 Kommynukanus areHToB. Teopus pe4eBbIX aKTOB.

11 Kommynukanus areHToB. f3pik koMMyHukanuu areHToB FIPA ACL

12 KomMmyHuKanus areHToB. f3bIK coAep:kaHusi areHTHbIX pa3roBopoB FIPA SL

13 KommyHukanus areHToB. [IpoTOKoIbI KOMMYHUKALIUH

14 Mogenu neperoBopoB u corpyaaundectsa B MAC. Mozenb KOHTPaKTHOM ceTH

15 Mopenu neperoBopos u corpyaaudectsa B MAC. @opMupoBaHuie KOaTUIHi.

16 Mogenu neperoBopoB u corpyaauyectsa B MAC. Aykuuonsl. ['onocoBanus.

17 Metons! koopaunaiuu B MAC. YactuuHoe mio0anbHoe muaHupoBanue. OOme Hame-
peHusl.

18 Mertonst koopaunaiuu B MAC. B3aumuoe MmoaenupoBanue. Vcrnonb3oBaHuEe HOPM U CO-
LUAJTbHBIX 3aKOHOB.

19 ArentHas margpopma JADE. OcHOBHBIE KOMIIOHEHTBI

20 Peanuzamus A na urardpopme JADE.

21 ATEHTHO-OPHEHTHUPOBAHHOE MPOrPaMMUPOBAHUE. SI3BIKM U CpeJlbl MPOTPaMMHUPOBAHUS
A u MAC: Jadex, Jason, 3APL

22 Dransl 1 0cOOEHHOCTH pa3paboTku areHTHOro 110

23 Metononoruun AUML, Gaia, MaSE, MESSAGE, Tropos. CpaBHUTENbHBIN aHAIU3 Me-
TOJOJOT .
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24 [Monxox FIPA Modeling TC. AcniekTsl MOIETUPOBAHHMS

25 [Toctpoenne A peanbHOro BpeMeHH. MoJenn paccyXI€HUI MPU OTPaHUYECHHBIX pe-
cypcax. ANropuTMsl IPOU3BOIBHOTO BPEMEHHU

26 [TnanupoBanue nmporecca ooaymbiBanus. [ nOkue paccyxaeHusl HA OCHOBE TEOPUH MPU-
HSITHUS PEIICHUN.

27 A*-nouck B peaJibHOM BpeMeHHU. MHOXeCTBEHHbIE METO/IbI U IPUOIIKEeHHAst 00padoTKa.
[InanupoBaHue CBOEBPEMEHHBIX BBIUUCICHUMN.

28 [Tpunoxxenuss MAC: ynpaBieHue pecypcamu MpealpusITHA, IEPCOHAIbHbIE TTOMOILIHU-
KU, DJIEKTPOHHAs! KOMMEpLUs

29 MAC B cruieHapusix KOMaHAHOTO TIpoTuBOAecTBUS. [Inardopma BupTyansHoro ¢pyroosna

®opma dusteTa
MunucTepcTBO HayKu U Bbiciiero oopa3zoBanusi Poccuiickoit @enepanuu
OI'AOY BO «Cankt-IleTepOyprckuii rocynapCTBEHHBIN 3JEKTPOTEXHUUECKUN

yHuBepcutet «JIDTWU» umenu B.M. Yabsanosa (JlenuHa)»

9K3AMEHAIIMOHHBIN BUJIET Ne 1

ﬂI/ICHI/IHHI/IHa I/IHTe.]'IJIeKTya.]'Ibele Ar¢HTbl U MHOI'OAIr¢HTHbIC CHUCTEMBI,

Kadeapa BeraucauTenbHOM TEXHUKH
1. Onpenenenue A, ocHOBHbIE 0COOCHHOCTH, KJIaCCU(UKALIUS.

2. [lonsitue areHTHOU TUIaThOpMbl. OCHOBHBIE KOMIIOHEHTHI areHTHOW TLIaT-

(dbopMbI, UX Ha3HAUCHUE.
YTBEPXIAIO

3aBenyromuii kageapoi M.C. KynpusiHoB

Bech KOMIUIEKT KOHTPOJIBbHO-U3MEPUTENHHBIX MAaTEPUAIIOB JIJIsl TIPOBEPKHU cPop-
MHUPOBAaHHOCTH KOMIIETCHIIMH (MHIMKATOpa KOMIIETCHIIMHM) Pa3MeIIeH B 3aKpPHITON

YacCTH T10 aJIpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst
1 BBenenune B A u MAC

2 ApxuTekTypsl U popmanbHbie Moaenn MA

3

4 KonnokBuym
5 CranpapTu3anys areHTHbIX TEXHOJIOTHI

6 Kommynukanus areatoB B MAC

7

8 Komnoxsuym
9 Mogenu neperoBopoB u cotpyanndyectsa B MAC

10 SA3piku u mardopmel pazpadorkn A u MAC

11

12 Komnoksrym
13 MeTtononoruu pa3zpabotku A u MAC

14 [Ipunoxenus UA u MAC

15

16 KonnokBuym

6.4 MerToanka TeKyumero KOHTpoJs

ThbI.

HA JIEKIIMOHHBIX 3aHATUAX
KOHTPOJIb TToceniaeMoctu (He Menee 80 % 3aHsITHin).

Ha JIA00PATOPHBIX 3AHATHSAX

HOpSII[OK BBITIOJIHCHU A J'Ia60paTOpHBIX pa60T, IIOATOTOBKH OTUYCTOB U UX 3alllH-

B mporiecce oOydenns mo auciuiuinHe « HTenneKkTyanbHbIe areHThl U MHO-

TOAareHTHBIE CUCTEMBD) CTYIACHT 00s13aH BBIMIOTHUTE 9 1a00paTOpHBIX padOT.

0oTe, MPOBEACHUE IKCIIEPUMEHTANBHBIX HCCIICIOBAaHUM, ITOATOTOBKA OTYETA M €0
3aIuTa Ha KoJuTokBuyMe. ITociie BRIMOTHEHUH TPYIITHI TA00PAaTOPHBIX paboT mpey-
CMaTpuBaeTCs MPOBEJCHUE KOUIokBUyMa Ha 4, 8, 12 u 16 Henmensax, Ha KOTOPBIX
OCYUIECTBIISETCS 3alIuTa J1JabopaTOpHbIX paboT. BeimonHnenue abopaTtopHbIX padoT

CTyZIEHTaMHU OCYyIIEeCTBIsIeTCsl B Opuraaax Ao 3 yenosek. OdopmieHue oTuera cry-

[Ton BeIMOIHEHNEM JTAOOPATOPHBIX PadOT MOAPa3yMeBaeTCs NOArOTOBKA K pa-
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JIEHTaMH OCYIIIECTBIISCTCS B KOJTUYECTBE OJHOTO OTYETa Ha OpUraay B COOTBETCTBUU
¢ mpuHATbIMU B CIIOIDTY “JIDTU” npaBusiamu opopMIIeHUS CTyIEHYECKUX padboT

(mraboH oopMIIeHHS OTYETa O JTabOpaTOpHO padoTe).

JlaGopaTtopHbie pabOThI 3alTUIIAIOTCS CTYACHTAMU WHAWBHUAYaIbHO. Kabiii
CTYIICHT ITOJIy4aeT BOPOC MO TEOPETUUECKOU YACTH, IO TPOLEAYPE MPOBEAECHHUS IKC-
NEePUMEHTAJIbHBIX MCCIIEIOBAHUN WM 10 00pabOTKe pe3ysIbTaToB, MOCIE YET0 eMy
MIPEAOCTABIISIETCS BpeMs JIsl OATOTOBKHM OTBeTa. [Ipu o0cykaeHNN OTBETA MPETo-
JaBATEJIb MOXKET 3a]1aTh HECKOJIBKO YTOUHSIOIIMX BOIIPOCOB. B ciydae ecinu cTyieHT

ACMOHCTPUPYCT JOCTATOYHOC 3HAHUC BOIIPOCA, pa60Ta CUMTACTCS 3alUILCHHOM.

Ha 3amurte maboparopHoil pabOThI CTYyACHT OJDKEH TMOKa3aTh: MOHUMAaHWE
METOJIMKHU MCCJICIOBAaHUS M 3HAHWE OCOOCHHOCTEH €€ MpUMEHEHUs, TOHUMaHuEe U
yMEHHE OOBSICHATh 0COOCHHOCTH MTPUMEHSIEMBIX METO/IOB, BOBMOYKHBIC 00aCTH MX
IMPUMEHEHHUS U T.J., yMCHHUE JIaBaTh KaueCTBEHHYIO M KOJIMYSCTBEHHYIO OIICHKY I10-
JYYEHHBIX KCIICPUMEHTAIILHBIX Pe3yJIFTaTOB U IIPOTHO3UPOBATH PEAKIIMHA HCCIICTY-
eMOTr0 00BbEKTa Ha pa3InIHbIC BO3JCHCTBHSI, HABBIKH M YMEHUS, TPHOOPETCHHBIC ITPH

BBHITIOJTHCHHUH JTA0OpaTOPHON PabOTHI.

Texylmnii KOHTPOJIb BKJIIOYAET BHIIIOJHEHUE U CIaYy B CPOK OTUETOB 10 BCEM
J1abopaTopHBIM pabOTaM U 3aIIUTY UX Ha KOJUIOKBUYME, OLICHKA 32 3aIlUTy BHICTaB-

JCTCA 11O CIICAYIOIIUM KPUTCPHUAM:

1) B otuerax no aboparopHbIM paboTaM JAOKHBI OBITh TPUBEIAEHBI PE3YJIb-
TaThl BBIIIOJIHEHUS BCEX 3aJJaHUM U3 METOIMYECKUX YKa3aHUU B COOTBETCTBUU C Ba-
PUAHTOM, MPOTPAMMBI JIOJKHBI OBITh OTJQXXEHBI U UX HCXOJHBIE TEKCThI JTOJKHBI

I[IpHUJIAraTtbCsa K OTUCTAM;

2) MakcuMaJibHasi cyMMa OaJuIoB 3a OTYET 10 KakJIou JrabopaTopHOM pabdo-
Te - 10. 3a Kaxx/10€ HEBBINOJIHEHHOE 3aJJaHUE W3 METOJMYECKUX YKa3aHUW OIICHKa
yMeHbIIIaeTcs Ha 1 6a, eciiv nmporpaMma He OTJIaK€Ha, TO OILICHKA YMEHbBIIIAeTCs

Ha 5 0aJIo0B.
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3) Ha KOJUIOKBUYME CTYJEHTHI OTBEYAIOT HA BOIIPOCHI, 3 IPABWJIHHBIN OTBET

Ha KaXJIbI BOMPOC OIICHKA YBEJIMYMBaeTCs Ha 1 Oa.
Kpurepuu orneHnBaHus 3alTUThI TA0OPATOPHBIX padOT:

«HE 3a4TEHO» - CTABUTCSI, €CJIM OCHOBHOE COJIep KaHUE MaTepraia paboThl HE
PaCKpBITO, HE JaHbI OTBETHI HA BOMPOCHI MPENOAaBaTeis, JOMYIIEHbI TPyObIe Omno-

KN B OIIPCACIICHUU MOHSATHUHN U B UCIIOJIb30BaHUU TCPMHUHOJIOTHUH.

«BAYTCHO» CTABUTC:, CCIIN ITPOACMOHCTPHUPOBAHO YCBOCHHNC OCHOBHOI'O COACP-

JKaHHWs MaTcpualia, pa60Ta BBIIIOJIHCHA ITOJJHOCTBIO
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K

TpeGoBanus k

KOMITBIOTEpaMH,  IMOAKIIIO-
YeHHBIMHU K ceTn MHTepHeT
— B COOTBETCTBUHM C KOH-
TUHTEHTOM, pabouee MeCTo
npernoaaBaTens

TOMeIeHH 0 NporpaMMHOMY
o0ecreyeHnIo
Jlexuus Jlexumonnas aymuro- | KomudectBo mocamounsix | 1) Windows XP
pus MECT — B COOTBETCTBHU C | M BBIIIEC;
KOHTHHIEHTOM,  pabouee | 2) Microsoft
MeCTO npenoxasarens, | Office 2007 wu
KOMITBIOTEP WJIM HOYTOYK, | BBIIIE
MIPOEKTOP, MapKepHas
JIoCKa
JlaGopatopubie pabo- | Jlabopatopus KomnuectBo mocamounsix | 1) Windows XP u
TBI MECT C TMEpCOHAJIbHBIMU | BBIIIE;

2) Java 1.8 u BHI-
mie;

3) Jade

4) Jadex

CamocrosiTenbHas pa-
6ora

Ilomemenue miaga ca-
MOCTOSATENFHON pabo-
Ta

OcHallleHo KOMIBIOTEPHOM
TEXHUKOW C BO3MOKHOCTBIO
MOJKJIFOUeHUs K cetn «MH-
TEpHET» U obecrneueHueM
JocTyna B DJIEKTPOH-
HYIO UHGOPMAIIOHHO-
o0Opa3oBarenbHyl0  Ccpeay
VHUBEPCUTETA.

1) Windows XP
1 BEHIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIE
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

N3menenue

Jdara u HOMep MPOTOKOJIA
3acenanusa YMK

ABTOp

HavyaabHuk
OMOJIA

23.12.2021

BHecensl
H3MEHe-

HHUS B
KOMIICTEHT-
HOCTHYIO
MOJCIb
o0OpazoBa-
TEIbHOH
porpam-
MBI, Ha
OCHOBaHHH
nmucbMa Mu-
HOOpHAyKH
Poccun ot
21.12.2021
Ne MH-
5/22720

23.12.2021 Ne9
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