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2 AHHOTALIUS JUCHUTIIVHBI

«UHTEJUJIEKTYAJIBHBIE ATEHTBI U MHOT'OAT'EHTHBIE
CUCTEMBI»

JucruminHa o6ecneyruBaeT TEOPETUYECKYIO U TPAKTUYECKYIO MTOATOTOBKY CTY-
JICHTOB B 00JIACTH CO3JIaHUSI PACIPEIEICHHBIX HHTEIIEKTYaJIbHbIX CUCTEM HAa OCHO-
B€ TEXHOJIOTUI UHTEJUIEKTyalIbHbIX areHToB (MA) u mHoroarentHoix cucteM (MAC).
3HaKoMUT ¢ KoHUenuuen u texHosorusimu MA u MAC, ux coBpeMEHHBIM COCTOSIHU-
€M, OCHOBHBIMHU HaIlpaBJIE€HUS PA3BUTHS U MEPCIIEKTUBAMU HCIIOJIb30BAHUS MIPU CO-
30aHUU WH(GOPMALMOHHBIX CHCTEM Pa3IMYHOTIO Ha3HaueHus. JlabopaTopHBI mpak-
TUKYM HaleldeH Ha (OpMUPOBAHHME MPAKTUYECKUX KOMIETEHIM B 00JAacTH pa3pa-
OOTKHU pacnpeaeeHHbIX HHTEIIEKTYaJIbHbIX CUCTEM C UCIIOJIb30BAHUEM TE€XHOJIOTHIA
NA nu MAC. Cnyxut dyHIaMEHTOM JIJIs1 TOATOTOBKH BBIMTYCKHOW KBaTU(UKAIIMOH-

HOM pabOoTHI.
SUBJECT SUMMARY

«(INTELLIGENT AGENTS AND MULTI-AGENT SYSTEMS»

The aim of the course is to make students familiar with the intelligent agents
(IA) and u 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 OBIIUE ITOJIOKEHUA

3.1 Ileau m 3a7a4Yu JUCUUILIHHBI

1. IlonyyeHnne 3HaHUN O TEOPETUYECKUX OCHOBAX IOCTPOCHMS, METOJAX U CPEACTBAX
CO3J]aHUsl PaCIpeeNICHHbIX UHTEIJIEKTYalbHBIX CHUCTEM HAa OCHOBE TEXHOJIOTMI WH-
TeyiekTyaabHbiX areHToB (MA) u muoroarenTHoix cucteM (MAC) u dopmupoBaHue

IMPAKTHYCCKNX HABBIKOB ITIOCTPOCHHA TAaKNX CUCTCM.

2. ®opmupoBanue npeacTaBieHuil 00 apxurektype cucteM MU Ha ocHoBe UA u
MAC, meTtonax npeacTaBieHus U 0OpaOOTKH 3HAHUN B TAKUX CHUCTEMaXx.
[Tonyuenue 3HaHUN 00 MHCTPYMEHTANBHBIX cpeacTBax coznanus MA u MAC.
dopMUpoBaHUE HABBIKOB BHIOOPA U pa3pabOTKU MPOrpaMMHBIX KOMIOHEHTOB A u

MAC, 3KkcriepuMeHTaIbHOM MPOBEPKU PabOTOCIOCOOHOCTH TaKUX CHUCTEM.

3. B pe3ynbTaTe U3y4eHus: AUCHUILIIUHBI CTYJEHT JOJKEH 3HATh:
-KoHIenuuio u apxutektypel A u MAC,;

-CTaH/IapThl U OCHOBHBIC HAIIPABIICHUS PA3BUTHsI TaHHOW 00JACTH;
-mozenu npeacrtasieHusd 3Hanui B UA u MAC;

-METO/Ibl B U MHCTPpYMEHTabHbIE cpencTBa noctpoenus UA u MAC;

4. B pe3ynbpTaTe U3y4eHUs IUCLHUIUIMHBI Y CTYJEHTa TOJDKEHBI C(HOPMUPOBATHCS yMe-
HUS:

-hCCIIeIoBaTh U pa3padatbiBaTh apxutektypsl UA u MAC;

-BBIOMPATH U MPUMEHSITh METO/IbI MIPEICTABICHUS U 00paOOTKH 3HAHUN;

-BBIOMPATh METOBI U MHCTPYMEHTANIbHBIE cpesicTBa nocrpoenus MA u MAC;
-BBIOMpATh U pa3pabaTbiBaTh NporpamMmuble KoMoHeHTsl A u MAC;

-IPOBOJUTH 3KCIEPUMEHTANBbHYIO TPOBEpPKY padorocnocodnoctn UA nu MAC;

5. B pe3ynbrare n3ydeHus: IUCUMIUIMHBI CTYACHT AOJDKEH UMETh HaBBIKU:
-noctpoeHusi A u MAC c ucnonb3oBaHHMEM WHCTPYMEHTAJIbHBIX CpeAcTB Jade u

Jadex;



-IPUMEHEHHS] METOJIOB MpeAcTaBieHus U 00padoTku 3Hanuii B UA 1 MAC;
-BbIOOpA U pa3pabOTKU NpOrpaMMHBIX KOMIIOHEHTOB A nu MAC;

-3KCIIepUMEHTANIbHOM TpoBepku padoTtocnocodHoctn UA 1 MAC;

3.2 Mecro mucuumiannabl B cTpykrype OITOII

JlucruninHa u3ydaeTcs Ha OCHOBE paHee OCBOCHHBIX JHUCIHMIUIMH y4eOHOTO TUTaHa:
1. «HTENNneKTyanbHble CUCTEMBI»

2. «Cemantuueckuii Web»

3. «Pa3paboTka NMpUIOKEHUN B pacripeie]ICHHON cpeie»

U o0ecrneunBaeT MOArOTOBKY BBIMYCKHON KBaTU(UKALMOHHONW pabOTHI.



3.3 IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00Y4YeHUS] MO AUCHHUILJIMHE, COOT-
HECEHHBIX ¢ IUVIAHUPYEMBbIMH Ppe3yJIbTaTAMH OCBOCHHsI 00pa3oBaTeIbHOI

NporpamMMmblI

B pesynbrare ocBoeHHsI 00pa30BaTEIbHON MPOTrpaMMbl 00YHAIOIIUNCS TOJIKEH

AO0CTHUYDb CIICAYIOIINUEC PE3YJIbTAThI 06y‘ICHI/I}I IO AUCHUITIIINHC!

Koa xomnerenmuun/ HanMeHoBaHMe KOMIIETEeHIIUN/UHANKATOPA KOMIIETEeHIMT
HHANKATOPA
KOMIIETEHIIMH

[IK-9 CrocobeH uccienoBaTh U pa3pabaThiBaTh apXUTEKTYPhl CUCTEM HCKYC-

CTBCHHOI'O MHTCJUICKTA IJIA pa3JIMYHBIX IPEAMCTHBIX o0OyacTel Ha OCHOBE
KOMITJIEKCOB MCTOJ0B U MHCTPYMCHTAJIBHBIX CPEACTB CUCTEM HCKYCCTBCH-
HOI'O HHTCJIJICKTA

1IK-9.1 Hccneoyem u paspabamovleaem apxumexmypvl cucmem UCKYCCMBEHHO20
unmeniekma OJis pa3IuUHbIX NPeOMemHuIX obnacmeu

1IK-9.2 Buibupaem xomnnexcolt mMemooos u UHCMPYyMeHmaibHblX CPeOCmE UCK)C-
CMBEHH020 UHMeNLeKma OISl peuletus 3a0ay 8 3a8UCUMOCIU OMm 0CODeH-
Hocmell npedmMemHou odracmu

IIK-10 CnocobeH BBIOMpPATh, pa3padaThiBaTh W MPOBOJIUTH SKCIEPUMEHTATHHYIO
HPOBEPKY PabOTOCIIOCOOHOCTH MPOTPAMMHBIX KOMIOHEHTOB CHCTEM HCKYC-
CTBEHHOT'O MHTEIJICKTA MO0 O0ECTeueHnI0 TpeOyeMbIX KputepueB 3 dek-
TUBHOCTH Y KadecTBa (DYHKIIMOHUPOBAHUS

1IK-10.1 Buvibupaem u pazpabamvisaem npocpammHble KOMNOHEHMbL CUCEM UCKYC-
CMBEHHO20 UHMeleKma

1IK-10.2 IIposooum sxcnepumMeHmanbHy0 nposepKy pabomocnocooHoCmuy cucmem
UCKYCCMBEHHO20 UHMEeNNIeKMA

IK-11 Crioco6eH pyKOBOIUTH MMPOEKTAaMH IO CO3JJaHHIO, BHEIPEHUIO U UCIIONIb30-
BAaHUIO OJIHOM WJIM HECKOJBKUX CKBO3HBIX LIM(PPOBBIX CYOTEXHOJIOTUH HC-
KyCCTBEHHOT'O MHTEJJIEKTa B IPUKJIAJHBIX 00JIaCTIAX

IIK-11.1 Hccnedyem u ananuzupyem pazeumue HO8bIX HANPAGIEHUL U NEPCNEeKMUB-
HbIX MemO008 U MEXHOA02ULl 68 00IACIU UCKYCCMBEHHO20 UHMELLeKmd,
yuacmeyem 6 uccie008amenbCKux nPoeKmax no pasgumuio nepcnekmus-
HbIX HANPasienuti 8 061acmu UCKYCCMBEHHO20 UHMELLeKmMa (aneopummu-
yecKkas umumayus OUOI0UYECKUX CUCIeM NPUHAMUS PeueHUll, A8MOHOM-
HOe camoodyuerue u pazgumue a0anmueHOCMU AI20PUMMO8 K HOBbIM 34~
oauam, aBMOHOMHASL OEKOMNOZUYUS CTIOHCHBIX 3A0ad, NOUCK U CUHME3 pe-

wenut)

IIKO-3 CrniocoOeH co3/iaBaTh U MPUMEHSATh METO/IbI PaCIpeAeIEHHOTO UCKYCCTBEH-
HOT'O MHTEJUIEKTA TSl CO3aHUs HHTEIUICKTYITbHBIX CPEJl U CEMaHTUIECKO-
ro Beba.

1IKO-3.1 Ipumensem memoosvi pacnpedenenHo2o UCKyCCmeeHH020 UHMeLIeKma O

CO30AHUA MHO20A2EHMHBIX CUCHIEM.




4.1

4 COAEPKAHME JUCHUIINHBI

Conep:kanue pa3iesioB IUCHUIINHBI

4.1.1 HauMeHOBaHHMe T€M M YaChl HA BCe BH/bI HATPY3KHU

0 HaunmenoBaHue TeMbI JMCHUILIMHBI Jek, | Jao, | KO, | CP,
n/n a4 a4 a4 ay
1 Beenenue 8 UA u MAC 1
2 | ApxutekTypsl 1 hopMasibHbIe Moienu A 4 10
3 CranjapTu3anys areHTHBIX TEXHOJIOTHI 4 6 10
4 Kommynukanus arentoB B MAC 4 8 10
5 | Mognenu neperoBopoB u coTpyaandectsa B MAC 4 8 10
6 | S3wiku u atdopmel pazpadbotkn A u MAC 3 4 10
7 | Metononoruu pazpadotku MA u MAC 3 4 10
8 | Apxurextypsl u Mmoaenu A peanbHOro BpeMeH! 3 10
9 | Ilpunoxenus A u MAC 3 4
10 | 3akmroueHue 1

Hroro, au 30 30 10 74
W3 Hux a4 Ha KOHTPOJIb 0 0 0 35
OO01mast TpyT0eMKOCTh OCBOEHUSI, a4/3€ 144/4
4.1.2 Copepxanue
Ne HaumeHoBaHue TeMbl Conepxanue
n/n JTUCIHUIIINHEI
1 | Beegenue B A u MAC Henp u 3apaun aucnumuinabl. KpaTkoe coaepkanue, Me-

CTaluu.

CTO U poJib B ()OPMHPOBAHUU KOMIETEHIUI CHEIHAaIH-
CTa 10 pacHpeeIEHHBIM HHTEUIEKTYaJIbHBIM CHCTEMaM.
Omnpenenenust UA u MAC. CgoiictBa MA. CBs3b ¢ Tpaau-
HUOHHBIMU cucteMamu MU, pacnipeneneHHbIMU U nTapal-
nenpHBIMU cucTeMamu. Knaccugukanus cpen GyHKImo-
nupoBanus MA u MAC. O6iactu UCTIONb30BaHUS areHT-
HBIX CHCTEM U perraeMsble 3a1aun. OCOOEHHOCTH MpOoBee-
HUS 1Ta0OPaTOPHOTO MPAKTUKYMA U IIPOMEKYTOUHOM aTTe-




HanmeHnoBaHnue TeMbl
JTUCIUAIIINHDBI

Conepxanue

ApPXUTEKTYpbl U (popMaibHbBIE
monenu A

Tuner apxurektyp MA. PeaktuBHBIC B 001yMBIBaIONINE
areHThbl. AT€HTHI, OCHOBAHHBIE Ha COCTOSHHH, Ha LICIU U
Ha rmose3HocTH. [ uépuanapie apxutekTypsl. BDI-apxuTek-
Typsl. Apxutektypsl SOAR, CIRCA, InteRRaP.
®opmanbHblie Mosienu MA. ATeHThl Kak MHTEHCHOHAIb-
HEIe cucTeMBl. MonanpHble Toruky B ormucannu MA. Ce-
MaHTHKa BO3MOXXHBIX MUPOB. HopmasibHBIE MOJaIbHBIC
Joruku. dnucremudeckue goruku i MAC. Henu u xe-
JIaHUS.

Mojenu nuaHupOBaHUS JEUCTBUNA. ATEHTBI C IETYKTHB-
HBIMU PacCyXJACHUSIMU. TeMItopabHbIE TeAYKTUBHBIE CH-
CTEMEI.

CranmapTu3anus areHTHBIX TeX-
HOJIOTHH

Kpatkas wucrtopusi cTaHzapTH3alMd areHTHBIX TEXHO-
nmoruii. Ctanmaptel FIPA. AOGcCTpakTHas apXWTEKTypa.
Vnpasnenue arentamu. KoMMyHHKauu areHToB. TpaHc-
MOPT areHTHBIX cooOmeHui. [Ipunoxxenus.

[Tonsatue arenTHON TIIATPOPMBI. OCHOBHBIE KOMITOHEHTHI
areHTHOH 1uiatdopmbl. CUCTeMa yIpaBJIeHUS! areHTaMH,
ciry>k0a KaTaJoroB, ciyk0a rnmepeaaqu COOOICHHIA.

Kommynukanus arentoB B MAC

Teopust peueBbIX akTOB. SI3bIKM KOMMYHUKAIIUU ar€HTOB.
KQML, FIPA ACL. Cunrakcuc si3p1koB. CeMaHTHKa pe-
YeBBIX aKTOB. SI3bIKU COJIEP)KaHUsI ar€HTHBIX Pa3rOBOPOB
KIF, FIPA SL. ITpoTOKOJIbI KOMMYHUKAIIMX ar€HTOB.

Mopenu neperoBopoB U COTpYA-
HuuectBa B MAC

Mopenb KOHTpakTHOM ceTh. POPMHUPOBAHUE KOAITULUH.
Ayxkuuonsl. ['onocoBanusi. Metoasl koopauHauuu. Ya-
CTUYHOE II100aIbHOE MIaHupoBanue. O0Ie HaMepeHHUS.
B3anmuoe MonenupoBanue. Mcnonb3oBaHue HOPM U CO-
[UATBHBIX 3aKOHOB.

SA3p1ku 1 TUIaTGOpMBI pa3padoT-
ku UA u MAC

ArentHas matdopma JADE. UHcTpyMeHTHI TU1aTGOpMBI
JADE. Peamuzamuss A na mnmatdopme JADE. Arent-
HO-OPUEHTUPOBAHHOE NMPOTPAMMUPOBaHUE. SA3BIKH U Cpe-
IIbI TIpOTpaMMupoBaHus areHToB: Jadex, AgentSpeak(L),
Jason, 3APL, JACK.

Mertononoruu pazpadbotku A u
MAC

Oranbl 1 0cobeHHOCTH pa3padboTku arenTHoro [10. Mero-
nonoruu AUML, Gaia, MaSE, MESSAGE, Tropos. Cpas-
HUTENbHBIN aHanu3 Metoponoruid. [Togxon FIPA Modeling
TC. AcnieKkTbl MOICTTUPOBAHUS: 1IE€TU, COLIMAIBHBIE aCITEK-
THI, Cpella, YPOBHU aOCTpaKIMU, BPEMEHHBIC OrpaHHYe-
HUSI, pa3BepThIBAHUE U MOOHMIIBHOCTb.

ApxutekTtypsl U mojenu UA pe-
aJIbHOTO BPEMEHU

[Ipobnema A peansHoro Bpemenu (A PB). Monenun
paccyKIeHHs IPU OTPaHUYEHHBIX pecypcax. AJITOPUTMBI
IPOM3BOJIBHOTO BpeMeHH. [lnaHupoBaHue mnporecca o0ay-
MbIBaHUs. ['MOKue paccykaeHuss Ha OCHOBE TEOPUHU MpH-
HATHS pelieHni. A*-TIOUCK B pealbHOM BpeMEeHU. MHoO-
’KECTBEHHBIEC METOBI U NMpuOIMKeHHas obpadortka. [1na-
HUPOBAHNUE CBOEBPEMEHHBIX BBIUMCIICHUH.




HanmeHnoBaHnue TeMbl
JTUCIUAIIINHDBI

Conepxanue

[Tpunoxenuss UA u MAC

Oo6mactu npunoxenuss MAC: IoT u IoE, ynpasnenue pe-
cypcamy IpeanpUsITHi 3JEKTPOHHAs KOMMEpIUs, Hayy-
HO-00pa3oBaTeIbHbIE CPEeIbl, CHCTEMBI COOpa U MHTETpa-
My MHGOpPMAIUH, areHThI-IIePCOHAIbHBIE TOMOIIHUKH,
yrpaBiieHue Ou3Hec-MpoLeccaMu, 3JIEKTPOHHOE 3/paBo-
oxpanenue. BuptyansHbeiii ¢pyTo0n Kak matdopma (Tonu-
TOH) UCCIEe0BaHKs MPo0JieM KOJIIEKTHBHOTO MOBEICHUS B
MAC.

10

3aKIIroYeHue

[TepcnexktuBel pazsutuss MAC kak ”HHOBAIlMOHHOTO Ha-
MpaBJICHUSI.

4.2 IlepeuyeHb J1a00pPaATOPHBIX PadoOT

HaumenoBanue 1ab6opaTopHoii padboThl KouunyecTBo aya. yacos
1. I3yuenune cocTaBa M OCHOBHBIX ()YHKITHOHATbHBIX BO3MOYKHOCTEH
cpeast JADE 2
2. OcHoBbl porpammupoBanust areHToB B cpeae JADE. Moaenu no-
BCICHUS ar€HTOB 4
3. KommyHnukanmonHas nmojacucrema. fA3eik oomienus areatoB ACL 4
4. [IpoTOKOIBI B3aUMOJECHCTBUS areHTOB. Peain3anus C0XKHbIX MO-
BEICHUN 4
5. IIporpammupoBaHue nojiab30Barenbckux oHtojoruii B JADE.
A3bix conepxanus FIPA-SLO 4
6. Mcrionp30BaHuE CTaHIAPTU30BAaHHBIX TPOTOKOJIOB FIPA 3
7. PaboTa ¢ cepBucom «ok&NTHIX cTpanui DF 3
8. MeTo10510r1M NPOEKTUPOBAHUS AT€HTHBIX CUCTEM 3
9. Pa3pabotka arentoB B cpene JADEX 3
Hroro 30

4.3 IlepeyeHb NPAKTHYECKUX 3AHATHH

4.4 KypcoBoe NpoeKTUPOBAHUE

4.5

[IpakTHueckue 3aHATUSA HE NPEAYCMOTPEHBI.

KypcoBas paboTa (mpoekT) HE MPeryCMOTPEHBI.

Pedepar

Pedepar He npegycmoTpeH.




4.6 HuauBuayaabHoe JOMAalIHee 3alaHUe

NHauBHyalbHOE TOMANIHEE 3alaHHE HE MPELYCMOTPEHO.

4.7 Jloxkaang

Jlokiian He MpexyCMOTPEH.

4.8 Keiic

Kelic He mpegycMoTpeH.

4.9 Opranusanug 1 y4e0HO-MeTOAMYECKOe o0ecredeHne CaMOCTOATEIbHOI pa-

00THBI

CamocrosiTenbHas paboTa CTyI€HTa BKIIIOYAET:

1. PaGoTy ¢ NEKIMOHHBIM MaTepUajIoM, JOCTYIIHBIM Ha MJIaT(OpMe 3JIEKTPOH-
HOTO 00y4YeHHUSI U PEKOMEHJOBAaHHOW y4eOHOU JIMTepaTypoil, B TOM YHCIie B Olepe-

JKaromiemM peKnme.

2. IloarotroBKy K J1a00paTOpHBIM paboTaM, BKIIIOUAsl U3yUYEHHE METOAMYECKUX
yKa3aHUN ¥ JOMOJHUTEILHOTO MaTepuana, HeOOXOAMMOTO NJisi BHITIOJHEHUS J1a00-

paTopHbIX paboT. [IoAroToBKY 0TUETOB O JIaA0OPATOPHBIX paboTax

3. Tlouck n uzydyenue nHGoOpMaIMy Mo 3aJaHHON TpoOIeMe, aHATN3 HAYYHBIX

nyOIMKauUil Mo 3aJaHHOW TeMeE.

Texymasa CPC IIpumepHas
TPYAOEMKOCTh, a4

PaboTa ¢ JeKIIMOHHBIM MaTepHalIoOM, ¢ y4eOHO! TuTepaTypoit 10
Omnepesxarorias caMocTosITeIbHast paboTa (M3y4eHHue HOBOTO MaTe- 10

pHana 10 ero U3JI0KEHHs Ha 3aHITHSAX )

CaMocCTOsATENbHOE U3yUEHUE PA3EIIOB U CLUILIMHbI 10
Brinonnenue qoMamHux 3a1aHuil, TOMaITHUX KOHTPOJIBHBIX PadoT 0
[ToaroToBka K 1abopaTopHbIM paboTaM, K IPAaKTUYECKUM U CEMU-

HApCKUM 3aHATHUIM 9
[ToaroroBka K KOHTPOJIBHBIM PaboTaM, KOJUIOKBUYMaM 0

Brinonnenue pacueTHo-rpaduuecKux padoT 0




Texymasa CPC IIpumepHas
TPYA0EMKOCTh, a4

BrlimmonHeHNE KypCOBOTO MPOEKTA UITH KYPCOBOM pabOThI 0

[Touck, nzydeHnue u npe3eHTanuss HHPOPMAIMH 110 3aJaHHOU TPO-

OJieMe, aHATN3 HAYYHBIX IMYOJIMKAIIUN 110 3aJJaHHON TeMe 0

PaboTa Ham MEXTMCIUIUIMHAPHBIM ITPOSKTOM 0

AHanu3 JaHHBIX 10 33/1aHHO TeMe, BHITTOJIHEHUE PAcYeTOB, COCTAB-

JIEHWE CXEM M MOJIEJICH, Ha OCHOBE COOPAHHBIX JTAHHBIX 0
[ToaroroBka k 3auety, nudhepeHIPOBaAHHOMY 3a4ETy, SK3aMEHY 35
HUTOI'O CPC 74




5 YueOHo-MeTOAHYECKOE O0ecreueHne TUCIUIIINHBI

5.1 IlepeyeHb OCHOBHOW W JOIOJIHUTEJbHON JIUTEPATYPbI, HEOOXOAUMOM /1A

OCBOCHHUA NUCHUIIJINHDI

Ne ni/m Ha3Banmne, Onduorpaguyeckoe onucanme K-Bo
IK3. B
ono.1.

OcHoBHas uTeparypa

1 ITanrenees, Muxaun I'eopruesnd. MHTEIIEKTYaIbHBIE aT€HTHI © MHOTOAreHT- 9
Hble cuctembl [Teker] : [Monorpadus] / M. I'. Ilantenees, /[. B. I1y3ankos,
2015.-215c.

2 Kannapos, Bnagumup Bragumuposud. MynsTuarenTHele cuctemsl [ Teker] : 20
yueb.-metoz. nmocodue / B. B. XKanmapos, M. I'. [1antenees, 2016. -35 c.

3 Kannapos, Bnagumup Brnagumuposuu. IlocTpoeHne MyiabTHareHTHBIX CH- 20
ctem B cpene JADE [Tekcr] : yueb.-meroa. mocodue / B. B. XXanmapos, M.

I'. ITarTenees, 2018. -35 c.

4 KanpapoB, Bragumup BrnagumupoBuu. [locTpoeHue HHTEIUIEKTyalbHBIX 20
areHToB B cpenax Jade u Jadex [Tekcr] : yue6.-meroa. mocobue / B. B. XKan-
napos, M. I'. ITantenees, 2020. -39, [1] c.

5 WHTennexTyaibHbIe areHThI, MHOTOAr€HTHBIE CUCTEMBI M ceMaHTHueckuii Web 100
[TexcT] : KOHLIETIINH, TEXHOIOTHH, Tpuiioxenus : [Monorpadwus] / [1.B. ITy-
3aHkoB, B.1. Mupomnnkos, M.I'. [lantenees, A.B. Ceperun], 2008. -288 c.

JlononHuTtenpHas auTEpaTypa

1 CamooOyuaronuecs: MmamuHbl [Tekct] : [Monorpadwus] / [B. FO. Ocunos [u ap.], 10
2020.-173 c.

2 Paccen, Ctroapt. IcKycCTBEHHBIN HHTEIJIEKT: COBpeMEHHbIN noaxon [ Teker] : 45
nep. ¢ auri. / C. Paccen, I1. Hopsur, 2007. -1407 c.

5.2 IlepeueHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKANNOHHOU ceTu «WH-

TEPHET», UCITIOJIB3YEMBIX IIPH OCBOCHHHU JUCHHUIIJIUHBI

Ne n/m

JIEKTPOHHBII afpec

1

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

VYnpasneHue Ha 6a3e MyJIbTHAareHTHBIX cUcTeM. https://intuit.ru/studies/courses/4115/1230

ATeHTBl W MyJIbTHAreHTHBIE CHCTEeMBI. http://aivanoff.blogspot.com/2007/12/blog-
post_18.html

My.HBTI/IaI‘eHTHBIe CUCTEMBI B JJOTUCTHUKCEC u C-KOMMCPIIUH.
https://blog.iteam.ru/multiagentnye-sistemy-v-logistike-i-e-kommertsii/

ectur



6 Kpurepumn oueHMBaHUS U OLEHOYHbIE MATEPHUAJIBI

6.1 Kpurepuu ouneHMBaAHUSA

I[JI?I JUCHHUITIINHBI «HHTCJ'IJ'ICKTyaJIBHBIe arC¢HTbl 1 MHOI'OAr€HTHBIC CUCTCMBbD»

dbopmMoii MPOMEKYTOUHOM aTTECTAIMU SIBIIAETCS DK3aMEH.

IK3aMeH

Onenka Onucanune

HeynosnersopurensHo CTyneHT npoIeMOHCTPUPOBAI CYIIECTBEHHBIE TPOOEIBI B 3HA-
HUSIX OCHOBHOTO Y4eOHOTO MaTepualia, JOMyCTUII MPUHIUIH-
aJbHBIC OMUOKHM B BBITIOJTHEHUN MPETYCMOTPEHHBIX TTPOrpam-
MOM 3agaHui

VY 10BIETBOPUTENBHO CryneHT mpoJIeMOHCTPUPOBAJI 3HAHWE OCHOBHOIO Y4e€OHOro
Mmarepuaia B 00beMe, HeoOXOAUMOM ISl TaylbHEeHIel yueOb
U TIpescTosAIe paboThl O MPodeccuu, CIPABUIICS C BBINOJ-
HEHHMEM 3aJJaHUi, TPeAyCMOTPEHHBIX MPOrpaMMoH, obsagaer
HEOOXOMMBIMU 3HAaHUSMH, HO JOMYCTHJI HETOYHOCTH B OTBE-
Tax

Ha aTTECTAllMOHHOM HCIBITAHUU U IPHU BBITOJHEHUH YUEOHBIX
3aJJaHuH.

Xoporio CTyaeHT MpoJAeMOHCTPUPOBAII TIOJHOE 3HAHUE Y4eOHOro Ma-
TepHuaJia, yCIEUIHO BBIIOIHWI IPEAYyCMOTPEHHBIE TPOTrpaMMOit
3a/1aud, OCBOMJI OCHOBHYIO PEKOMEHJOBAHHYIO JIUTEPATYpY,
MOKa3aJl CUCTEMATUYECKUI XapaKTep 3HAHUW M0 JUCLIUIUIMHE
U CIIOCOOCH K UX CAMOCTOSITETbHOMY TOTIOJTHEHHIO U OOHOB-
JICHUIO B X0JI¢ JaJIbHEHIIeH ydueObl u MpodeCcCuOHAIBHON Je-
SITCIIbHOCTH.

OTtinyHO CTyzneHT JEeMOHCTpPUPYET BCECTOPOHHEE CHUCTEMAaTHYECKOE 3Ha-
HUE y4eOHOro MaTepuasia, yMeHne CBOOOTHO BBITOIHSTH IIPaK-
TUYECKHE 3a/laHus, OCBOWJI OCHOBHYIO JIUTEpaTypy U O3Ha-
KOMMJICS C IOTIOJIHUTENIBbHOM JINTEPATYPOH, pPEKOMEHI0BAaHHOMH
pabouelt mporpaMMoi TUCIMIUIMHBI, YCBOWJI B3aUMOCBSI3b OC-
HOBHBIX TIOHATUI JUCHMIUIMHBI B UX 3HAYEHUH U1 puodpeTa-
eMoit mpodeccun, MPOSIBUI TBOPUECKUE CITOCOOHOCTH

B MIOHUMaHUH, U3JI0)KEHUU U UCIIOIH30BAaHUH y4eOHOTO MaTe-
puana.




Oco0eHHocTH HOMyCKA

CtyaeHT nonmycKaeTcs K 9K3aMeHy, €Clid OH YCIENIHO 3auuTii 9 nadoparop-

HBIX paboT Ha 4 KOJIJIOKBUYMAaX.

DK3aMeH MPOBOJUTCA B TPAAULIMOHHON QopMe no Ouieram. B Gunere nBa Bompoca.

6.2 OueHoYHbIe MAaTEPHUAJIbI JJIS1 MPOBEeHUsI TEKYIIero KOHTPOJISAA U MpoMe-

JKYTOYHOI aTTecTAlMU 00yUYAIOIIMXCS MO0 TUCHUIIMHE

IIpuMepHbIe BONPOCHI K IK3aAMEHY

Ne ni/m Onucanne

1 Onpenenenne MA, ocHOBHBIE 0COOEHHOCTH, KIacCU(UKAIISL

2 Tunst apxutextyp MA. OcOOEHHOCTH peaKTUBHBIX, 00 TyMBIBAIOIUX U THOPUIHBIX ap-
XUTEKTYP

3 ATeHTBI Kak HHTeHCUOHaIbHBIE cucTeMbl. BDI-apxurektypsl. Mcnonbs3oBanre Mogaib-
HEIX JIOTHUK JUIA oncaHus A
Mopenu nianupoBanust 1eicTBUst UA B OTKPBITHIX JUHAMUYECKUX MUPAX
Crannaptuzanusi areHTHbIX TexHosoruil. Cranmaptel FIPA, oOmas xapakrepucTuka
IPYIII CTAaHAAPTOB

6 Crannaptsl FIPA. AGcTpakTHast apXUTEKTypa. YTIpaBiIeHUE ar€HTaMH.

7 Crannaptsl FIPA. KoMmMyHuKkanuu areHToB. TpaHCHIOPT areHTHBIX COOOLICHUH.

8 Cranpaptsl FIPA. [Ipunoxenus.

9 [TonsiTue arentHOM mmathopmbl. OCHOBHBIC KOMIIOHEHTHI areHTHOH IJ1aTHOPMBI, UX Ha-
3HAUEHHUE.

10 KomMmynukanus areHToB. Teopust pe4eBbIX aKTOB.

11 KomMmynukarust areHToB. S3b1k koMmMmyHuKanuu arenToB FIPA ACL

12 KomMyHuKkanus areHToB. SI3bIK cofiepaaHus areHTHbIX pa3roBopoB FIPA SL

13 Kommynukarust areHToB. [IpoTOKOIbI KOMMYHHUKALIMHA

14 Moaenu neperoBopoB u cotpynuudectBa B MAC. Mogenb KOHTpaKTHOM ceTH

15 Moaenu neperoBopoB u coTpyaundectsa B MAC. @opMupoBaHUE KOATUINN.

16 Monenu neperoBopos u corpyaaudectsa B MAC. Aykunonsl. ['onocoBanus.

17 Metonast koopauHaimu B MAC. YactruHoe riobanbHOe TuianupoBanue. O0mume Hame-
peHus.

18 Metoas! koopauHauny B MAC. B3anMHoe moaenupoBanue. Mcnonb3oBaHue HOPM U CO-
LAAJIBHBIX 3aKOHOB.

19 ArentHas iatdopma JADE. OcHOBHbIE KOMITOHEHTHI

20 Peanuzanus MA na mnatdopme JADE.

21 ATEHTHO-OpUEHTHUPOBAHHOE NTPOrPAMMUPOBAHKE. S3bIKU U Cpebl IPOrpaMMHUPOBAHUS
A n MAC: Jadex, Jason, 3APL

22 Otanbl 1 0COOEHHOCTH pa3paboTku arenTHoro 110

23 Mertononorun AUML, Gaia, MaSE, MESSAGE, Tropos. CpaBHUTENbHBIN aHATTU3 Me-
TOJOJIOTHH.




24 [Momxon FIPA Modeling TC. AcniekTbl MOICTUPOBAHUS

25 [Toctpoenne A peanbHOro BpeMeHH. Mojenn paccyKIeHUI NpU OIrPaHUYEHHBIX pe-
cypcax. AJIrOpUTMBI IPOU3BOJIBHOTO BPEMEHU

26 [Mnanuposanue mpoiecca 006 xympiBanust. [ MOKMe paccykIeHUs Ha OCHOBE TEOPUH MPH-
HATHS PEIICHUH.

27 A*-noHCK B peaqbHOM BpeMeHH. MHOKECTBEHHbIE METO/Ibl M MPHOIIKEHHAsT 00paboTKa.
[InaHrpoBaHuE CBOEBPEMEHHBIX BHIYUCICHUM.

28 [Ipunoxenns MAC: ynpaBieHue pecypcamu NpeJIpUsITUNA, IEPCOHAIBHbBIE [TOMOILIHU-
KU, 2JIEKTPOHHAs! KOMMEpPLIUs

29 MAC B cuieHapusix KOMaHHOTO ipoTruBOAeiicTBus. [naTdopma BupTyansHoro ¢pyrooia

6.3 I'paduk Texkymero KOHTpPOJsl yCIHeBaeMOCTH

Henenn TeMBI 3aHATHIA Bua koHTpoOJIS
1 BBenenue B UA u MAC

2 ApxutekTypbl 1 hopmasibHbIe Moienu A

3

4 Komnoxsuym
5 CrangapTu3anus areHTHBIX TEXHOJIOTUI

6 Kommynukanus arentoB B MAC

7

8 Komnoxsuym
9 Monenu neperoBopos 1 corpyaauuectsa B MAC

10 S3b1ku 1 1atdopmel pazpadotku MA u MAC

11

12 KomnokBuym
13 Mertononoruu pazpadotku MA u MAC

14 [Ipunoxenuss UA u MAC

15

16 Komnoxsuym

6.4 MeToauka TeKyuero KOHTpoJIst

HA JIEKIMOHHBIX 3aHATHSIX
KOHTPOJIb nocemaeMocTtu (He meHee 80 % 3aHsTuid).
Ha J1a00pPaTOPHBIX 3AHATHAX

HOpHI[OK BBITIOJTHCHHUA J'Ia60paTOpHBIX pa60T, INOATOTOBKHK OTYCTOB U UX 3alllH-

THI.

B nponecce oOyuenus no aucuuruinae «MHTeIeKTyanbHble areHTbl 1 MHO-



roarcHTHbIC CUCTEMbD» CTYACHT 00s13aH BBIITOJIHHUTE 9 J'Ia60paTOpHLIX pa60T.

[lon BeIMONHEHHEM JTa0OPATOPHBIX pabdOT MOapa3yMeBaeTCs MOATOTOBKA K pa-
0oTe, MpOBEACHUE SKCIEPUMEHTAIBHBIX HMCCIEAOBAHUMN, MOATOTOBKA OTYETa U €ro
3alUTa Ha KoJutokBuyMme. [locie BBIMOMTHEHUH TPYMIbI Ja00paTOpHBIX padoT mpeay-
CMaTpUBaeTcs MPOBEJEHUE KOJUIOKBUYyMa Ha 4, 8, 12 u 16 Hepensx, Ha KOTOPBIX
OCYIIECTBIISIETCS 3aIIUTa JJA00paTOPHBIX paboT. BrimonHeHne mabopaTopHbIXx padboT
CTyJIGHTaMH OCYIIECTBIIsIETCST B Opuragax mo 3 dyemoBek. OdopmieHue otdera
CTYJEHTaMH OCYIIECTBISAECTCA B KOJMYECTBE OJHOrO OT4YeTa Ha Opuraay B
COOTBETCTBUU ¢ npuHATEIMU B UI'Y mpaBuinamu opopmiieHUs CTyJEHUYECKUX padboT

(rabsion odopmIiIeHUS OTYETa O JTabOpaTOpPHOM padoTe).

JlaGopaTopHbie paOOThI 3aITUIIAIOTCS CTYJICHTaMU WHAUBUIyanbHO. Kaxbiii
CTYJCHT MOJYy4YaeT BOMPOC MO TEOPETUUECKON YACTH, 110 MPOLEAYPE MPOBEACHUS IKC-
MEPUMEHTATBHBIX WCCICIOBAHUN WM MO 00pabOTKE Pe3ysIbTaToOB, MOCIE YETO €My
MIPEIOCTABIISCTCS BPEMs ISl TIOATOTOBKM OTBeTa. [Ipu 0OCYXIIeHUH OTBETa TPETo-
JlaBaTesib MOXKET 337]aTh HECKOJIBKO YTOUHSAIONIUX BONPOCOB. B ciydae ecnu cTyaeHT

ACMOHCTPUPYECT JOCTATOYHOC 3HAHUC BOIIPOCA, pa60Ta CUMTACTCS 3allMILECHHOM.

Ha 3amurte nmabopaTopHOil paGOTHl CTYIEHT IOJDKEH IOKAa3aTh: MOHUMAHHE
METOJIMKHA HCCIICJOBAHUS M 3HAHUE OCOOCHHOCTEH €€ NMPHMEHCHWs, MOHUMaHHE |
yMEHHE OOBACHATH OCOOCHHOCTH MPUMEHSIEMBIX METOJ0B, BO3MOXKHBIC 00JIACTH MX
NPUMEHCHHS U T.JI., YMCHHE JlaBaTh KAYECTBCHHYIO U KOJUYECTBEHHYIO OIICHKY IO-
JYYCHHBIX DKCHCPUMCHTATIBHBIX PE3yJIbTATOB M MPOTHO3MPOBATH PEAKIIMUA HCCIICIY-
eMoro 0o0beKTa Ha Pa3InYHbIC BO3ICHCTBYS, HABBIKU U YMEHHUS, IPHOOPETCHHBIC MPH

BBITIOJIHEHUU JTAOOPATOPHOUN padOTHI.

TCKYHII/Iﬁ KOHTPOJIb BKIIIOYACT BBIIIOJHCHUC U CAa4y B CPOK OTUCTOB IIO BCEM
Ha60paTOpHI>IM pa60TaM M 3alIMTy MX Ha KOJUIOKBHUYMC, OLICHKA 3a 3alllUTy BbLICTAB-

JBICTCA IO CICAYIOIIUM KPUTCPHUAM:

1) B oTuerax mo y1abopaTOpHBIM pabOTaM TOJIKHBI ObITh MPUBEIEHBI PE3Yilb-



TaThbl BBIIIOJIHCHHUA BCECX BaI[aHI/Iﬁ N3 MCTOANYCCKUX YKaBaHI/Iﬁ B COOTBECTCTBHUHU C Ba-
PHAHTOM, IIPOTrpaMMbl OOJIKHBI OBITH OTJIAXKECHBI U UX HCXOAHBIC TCKCTBI AOJIXKHBI

IMpHUJIaraTbCsa K OTYCTaAM;

2) MakcuMasibHas cymMma OaJlJIOB 3a OTYET MO KaX1Iou jabopaTopHoil pado-
te - 10. 3a KaXk70e HEBBINIOJIHCHHOE 33J]aHHE U3 METOJAMYCCKMX YKa3aHHWU OICHKa
yMEHbIIIaeTcss Ha 1 Oayi, eciiu mporpamMma He OTJaKeHa, TO OICHKA yMEHBIIAeTCs

Ha 5 0aJUI0B.

3) Ha KOJUIOKBUYME CTYAEHTBI OTBEYAIOT Ha BONPOCHI, 332 NMPABHIbHBII OTBET

Ha KKl BOMPOC OLIEHKA yBeIUUMBaeTcs Ha 1 Oani.
Kpurepuu onieHrBaHus 3alUTHI JAOOPATOPHBIX PadOT:

«HE 3a4TE€HO» - CTaBHUTCH, €CJIM OCHOBHOE CO/I€p)KaHUE MaTepuana paboTbl He
pPacKpbITO, HE JaHbl OTBETHI HA BOMPOCHI MPENOIaBaTeNsl, JOMYIIEHbl IPpyOble OIIHO-

KH B OIIPCACIICHUN MOHSITUN U B UCIIOJIb30BaHUU TCPMUHOJIOTHHN.

«3a4TCHO» CTABUTCA, €CJIIN TPOACMOHCTPHUPOBAHO YCBOCHHUC OCHOBHOT'O COJCP-

JKaHUs MaTepHralia, pa60Ta BBITIOJIHCHA ITOJTHOCTBIO

7 Onucanue HH(POPMANMOHHBIX TEXHOJIOIMA M MATEPHAJIbHO-TEXHUYECKOH 0a3bl

Tun nomeueHu s TpedoBanus k
MPOrpaMMHOMY

o0ecreYyeHnIo

Tun 3anaTui TpeboBanus k

NOMEINCHHU IO

Jlexus

JlekunoHHas ayuro-
pust

KoanyecTtBO mocamoyHBIX
MECT — B COOTBETCTBHU C

1) Windows XP
1 BBIIIIC;

nmpenoaaBaTeisd

KOHTUHTE€HTOM,  pabouee | 2) Microsoft
MECTO npenoxasatens, | Office 2007 wu
KOMITBIOTEP WJIM HOYTOYK, | BBIIIE
IPOEKTOP, MapKepHast
JIOCKa
Jlaboparopusie pabo- | Jlaboparopus KomnuectBo mocagounbix | 1) Windows XP u
THI MECT C TIEPCOHAIBHBIMU | BBIIIE,
KOMITbIOTEpaMH, MoakiIo- | 2) Java 1.8 u BHI-
YCHHBIMU K ceTH MHTepHeT | 1Ie;
— B COOTBETCTBHHM C KOH- | 3) Jade
TUHTEHTOM, pabouee mecTo | 4) Jadex




CamocTosiTenbHas pa-
6ota

ITomemenue mia ca-
MOCTOSITEIILHON pabo-
Ta

OcHalieHo KOMIBIOTEPHOM
TEXHUKOU C BO3MOKHOCTBIO
MOJIKII0YeHUs K ceTh «H-
TEPHET» M OOecCredYeHueM
JOCTylla B BJIEKTPOH-
HYIO MH(POPMAIIMOHHO-
o0pa3oBaTeNbHYI0  Cpeay
YHUBEPCUTETA.

1) Windows XP
U BBIIIIC;

2) Microsoft
Office 2007 wu

BBIIIC




8 Ananranus padoyeit mporpamMmmsl s Jul ¢ OB3

AnantupoBaHHas mporpaMmma pas3palaTbIBAaeTCs MPU HAJIMYUU 3aSBIICHUS CO
CTOPOHBI OOy4Jaromerocs (poauTeNel, 3aKOHHBIX MPEICTABUTENCH) U MEIUITUTHCKAX
MOKa3aHUi (PEKOMEHAAIUSMHU IICUXOJIOT0-MEIUKO-TIeIarorn4eckon komuccun). Jis
WHBAJIMJIOB aJanTUPOBaHHAs 00pa3oBaTeNIbHAs TTporpaMma pa3padaThiBacTCs B COOT-

BETCTBUU C MHJIWBUIyaJbHOM MpOrpaMMoin peaOuInTalnu.



