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1. Mera AMCHUIUIIHM — BUBYCHHS CyYaCHHUX IMPHUHIMIIB, METOMIB Ta aJrOPUTMIB TOOYI0BH
MYyJIbTHATCHTHUX CHCTEM, SK CHCTEM JJII aBTOMAaTH3allili Ta IHTeJIeKTyami3amii Oi3Hec-TpoIIeciB,;
34aCBO€HHS MMOMMMUPCHOI'0 IMMPOrpaMHOro 336€3H€‘-I€HH$I 3 ar¢HTHOT'O MOJICJIFOBAHH, OINaHYBaHHA BMiHHSI
MPAKTUYHOTO 3aCTOCYBAHHS MYJbTHATCHTHUX CUCTEM JUI PO3POOKHU IHTENEKTYaTIbHUX KOMIT IOTEPHUX
JIOJIaTKIB.

Discipline aim. The purpose of the discipline is to study modern principles, methods and
algorithms of building multi-agents systems, as systems for automation and intellectualization of
business processes; mastering common agent modeling software; mastering the skills of practical
application of multi-agent systems for the development of intelligent computer applications.

2. IlonepenHi BUMOrM 10 onaHyBaHHsi 200 BUOOPY HABYAJIBHOI AU CUMILIIHHI:
JInst yCHinIHOTO BUBYEHHS AMCUUILTIHU «MyJIbTHAr€HTHI CUCTEMM» aKaJeMiYHUN PIBeHb CTYJEHTa
MMOBUHEH BIAMOBIJATH HACTYITHUM BHMOTaM:
3namu: MateMaTW4HI MOJENI Ta METOIU JOCHiKEHHS omeparii, 0a30Bi Mozxeni B €KOJIOTo-
€KOHOMIYHUX CHCTeMaX, OCHOBH PO3POOKH MPOrpaMHHX KOMIUIEKCIB Ha 0a3i CydacHUX
iH(opMaIiHUX TEXHOJIOTIH.
3nanns meopemu4Hux OCHOo8. YUCCIIbHUX MeTO,Z[iB JJIA ITPOBCACHHA 06‘II/ICJ'IGHL, OCHOBHHUX IIOHATH Ta
MeTO,Z[iB MAaTeMaTUYHOI'O IIpOrpaMyBaHH:, YHUCCIIbBHUX MeTO,Z[iB pO3B’H3aHH${ 3aJa4 ONTUMAJIbHOT'O
KepyBaHHS, MMiJIX0/1iB PO3KJIaAy 3a/1a4 Ha CKJIAJOBI.
Preliminary demands to master or choice of the course discipline:
To successfully study the discipline "Multi-Agents Systems™ the student must meet the following
requirements:
Know: mathematical models and methods of operations research, basic models in ecological and
economic systems, the basics of developing software complexes based on modern information
technologies.
Knowledge of theoretical foundations: numerical methods for performing calculations, basic concepts
and methods of mathematical programming, numerical methods of solving optimal control problems,
approaches to the breakdown of tasks into components.

3. A”HoTainis HaBYaJdbHOI qucnuninu: HapuanpHa nucnurniina “ MynbTHareHTHI CHCTEMU €
CKJIaJIOBOIO LMKy Mpo¢eciiiHol miaAroToBku (axiBLiB 3a Odpyeum (MaricCTepChbKUM) piBHEM BHIIO1
OCBITH y Taiy3i 3HaHb 12 «IH(popmariiiHi TexHonorii» 31 cneuianbHocTi /22 «Komn'tomepui naykuy,
MaricTepchKoi OCBITHBO-TIpodeciiiHoi mporpamu « Mamemamuyni Memoou wmy4Ho20 iHmenekmym.

Buxknanaerscs y 2 cemectpi 2 Kypey B 00cs3i — 90 roa.

(3 kpeoumie ECTS) 30kpema: zexyii — 16 200., nabopamopui — 12 200., koncymvmayii — 2 200.,
camocmivina poooma — 60 200. Y kypci mepembadyeHO 2 3mMicmoux uacmuHu. 3aBEPITYETHCS
JTUCIUILUTIHA — 3AJIIKOM.

Synopsis of the course: The discipline " Multi-Agents Systems" is part of the cycle of professional
training for the second (master's) level of higher education in the field of knowledge 12 "Information
Technology™ in the specialty 122 "Computer Science”, master's educational program "Mathematical
Methods of Artificial Intelligence”.

It is taught in the 2st semester of the 2nd year of master's degree in the amount of 90 hours.

(3 ECTS credits) in particular: lectures - 16 hours, laboratory - 12 hours, consultations - 2 hours,
independent work — 60 hours. The course provides 2 parts. The discipline ends with an test.

B pesynbrari BUBUEHHS HABUAIHHOI JUCIUILTIHU CTYAE€HTH MMOBUHHI:
3HATH TIOHATTS areHTa, OCHOBHI BJIACTUBOCTI areHTiB, OCHOBHI MiIXO/IH, 1[0 BUKOPHUCTOBYIOTHCS

npu noOyJIoBl areHTiB, po3poO0Ill MyJbTHAreHTHUX MOJeNeld Ta cucTteM Ha 0a3l CcydyacHUX
1H(pOpMaLIHHUX TEXHOJIOT1H, aITOPUTMIB IITYYHOTO 1HTENEKTY, TeOpii MPUIHSATTS pillleHb, TEOpii irop.



BMIiTH BUpIIIyBaTH 3ajadi, 110 BUMAararoTb NOOYZOBH areéHTHHX MOJEJeH Ta BHKOPHUCTAHHS
METOMIB IITYYHOTO 1HTENEKTYy, IOCT/XKYBaTH MaTeMaTU4yHI MOJE Ta po3poOJsATH alrOpUTMH, SKi
peani3yloTh MYJIbTHAreHTHI TpOIeCH, OOTPYHTOBYBATH BIIACHUW TOTJISAN Ha 3a7ady, 3pO3yMijo
M0JIaBaTH BJIACHI PE3yJIbTaTH.

As a result of studying the discipline the student must:

know: the concept of an agent, the main properties of agents, the main approaches used in the
construction of agents, in the development of multi-agent models and systems based on modern
information technologies, artificial intelligence algorithms, decision-making theory, game theory.

be able to: solve tasks that require construction of agent models and use of artificial intelligence
methods, research mathematical models and develop algorithms that implement multi-agents
processes, justify one's own view on the task, clearly present one's own results.

4. 3apnanus (HaBYAIbHI Wii):

HaOyTTs 3HaHb, YMIHb Ta HaBMYOK (KOMIIETEHIIIM) HA PiBHI Cy4aCHUX JOCSITHEHb MPHUKIATHUX
CHCTEMHHX JIOCIIPKEHb COIIaIbHO—€KOHOMIYHUX CHCTEM 1 IpPOLECIiB, BIAMOBIAHO IO OCBITHBOI
kBamidikaiii «Marictp 3 KOMIT' FOTEPHUX HayK». 30KpeMa, pO3BUBATH:

3K04. 3naTHIiCTh CHIKyBaTHCS 1HO3EMHOIO MOBOIO.
3K05. 31aTHICTh BYUTHUCS ¥ OBOJIOTIBATH CyYaCHUMHM 3HAHHSMH.
3K07. 3naTHicTh TeHEepyBaTH HOBI 111€1 (KpeaTHBHICTB)
CKO2. 3natHicth (hopmanizyBaTu npeaMeTHy 00JacTb MEBHOTO MPOEKTY y BUIUIAJI BiAMOBITHOL
iHpopMamiiiHoi Mosei.
CKO03. 3naTHiCTh BUKOPUCTOBYBATH MaTeMaTUYHI METOIM AJIs aHaNi3y (opMaizoBaHUX MOJenen
IIpeIMETHOI 00JI1acTi.
CKO06. 3naTHicTh 3aCTOCOBYBATH ICHYIOU1 1 pO3pOOJISITH HOB1 QITOPUTMHU PO3B’A3yBaHHS 3a]a4 y
ragy3i KOMI FOTEPHHUX HayK.
CK15.2. 3pmaTHICTP BUKOPUCTOBYBATH IHTENEKTyalbHI iH(pOpMAIiiHI TEXHOJOTil MAaIIMHHOTO
HaBYaHHS.
CK16.2. 3naTHiCTh 10 MPOEKTYBAaHHA Ta peaii3allii CUCTeM IITYYHOTO 1HTETEKTY.
Objectives of study:
Acquisition of knowledge, abilities and skills (competencies) at the level of modern achievements of
applied systematic research of socio-economic systems and processes, in accordance with the
educational qualification "Master of Computer Science". In particular, to develop:
3KO04. Ability to communicate in a foreign language.
3K05. Ability to learn and master modern knowledge.
3KO07. Ability to generate new ideas (creativity)
CKO02. The ability to formalize the subject area of a certain project in the form of an appropriate
information model.
CKO3. Ability to use mathematical methods to analyze formalized models of the subject area.
CKO06. Ability to apply existing and develop new algorithms for solving problems in the field of
computer science.
CK15.2. Ability to use intelligent information technologies of machine learning.
CK16.2. Ability to design and implement artificial intelligence systems.

5. Pe3yibTaTi HABYAHHS 32 JUCHMILTIHOIO:

61ACMUBOCMI azeHma,
GIOMIHHICMb a2eHmis 6i0
IHUWUX NPOSPAMHUX
napaouzm ma OCHOBHI

3AHAMMmA, CClMOCI’I’liIZHCl
poboma
/ Lecture, Lab. Work,
individual work

3axucm 1abopamopHoi

pobomu
/ Current assessment,
defense of Lab. Work

Pesynbrar HaBUaHHSA ®opmu (Ta/ado Metoau oniHoBaHHsA | Bincorok y
(1. 3naru; 2. BmiTH; 3. METO/JHM i TeXHOJIOrI) | Ta MOPOroBHA NniACyMKOBIH
KOMYHiKalisi; 4. aBTOHOMHICTh | BUKJIAJAHHA i KpuTepii ouiHmi 3
Ta BiANOBIIAJBHICTD) HaBYaHHSA OLiHIOBaHHA (32 JTUCHUILIIHHA
Kog Pe3ynpTar HaBUaHHS HeoO0XiHOCTI)
PHIL.1 3uamu ocnoeni Jlexyis, nabopamopue | [lomoune oyintosamus, 16%




xapakmepucmuxku
aeeHmo-opiGHmoeaHux
npozpam

Know the main properties
of an agent, the difference
between agents and other
programming paradigms,
and the main
characteristics of agent-
oriented programs

PHI1.2

3namu nowupeni
MexXHoN02li A2eHMH020
MOOeN08aHHA

Know the common
technologies of agent
modeling

Jlexyis, nabopamopne
3AHAMMmA, CdMOCﬂ’ll'I/VlHa
poboma
/ Lecture, Lab. Work,
individual work

Ilomoune oyinosamnHs,
3axucm 1abopamopHoi
pobomu | Current
assessment, defense of
Lab. Work

20%

PH1.3

3namu ocrnosni nioxoou
00 opeaHizayii
KOMYHIKQYIi MidHC
azemmamu 6
bazcamoazermmuux
cucmemax, mooeni ma
aieopummu mmy4Ho2co
inmenexmy npu 0o6pooyi
oanux ma ¢hopmyeanmi
pe3yromamia.

Know the main
approaches to organizing
communication between
agents in multi-agent
systems; models and
algorithms of artificial
intelligence in processing
data and forming results

Jlexyis, nabopamopue
3aHAMMS, CAMOCMINNA
poboma
/ Lecture, Lab. Work,
individual work

Ilomoune oyiniosanns,
3axucm 1abopamopHoi
pobomu
/ Current assessment,
defense of Lab. Work

15%

PH2.1

Bmimu 3acmocosyeamu
NpuHYyUnu, Mooeni ma
Memoou CUCMeMHO20
aHanizy ma wmy4Ho20
iHmenexmy npu po3pooyi
ma BMKOPMCI’naHHi
MYIbMUACEHNTHUX
cucmem.

Be able to apply the
principles, models and
methods of systems
analysis and artificial
intelligence in the
development and using of
multi-agent systems.

Jlexyis, nabopamopne
3aHAMmM, CAMOCMINNA
ipoboma

/ Lecture, Lab. Work,
individual work

Ilomoune oyinosanus,
3axucm 1abopamopHoi
pobomu
/ Current assessment,
defense of Lab. Work

23%

PH3.1

Pospobonamu enachi
nioxoou npu po3pooyi
MYTLIMUA2eHMHUX
cucmem, 0OTPYHMOBY8amu
611ACHULL NO2TISI0 HA
3a0au4y, 3p03yMiN0

nooasamu 61A4cCHi

Jlabopamophe
3aHAMMA, CAMOCMIUHA
[poboma

/ Lab. Work, individual
work

Ilomoune oyintosanns,
3axucm 1abopamopHoi
pobomu
/ Current assessment,
defense of Lab. Work

10%




ipe3yabmamu,
cniﬂKyeamuc;z 3 Konezamu
3 NUMAHb ACEHIMHO20
MOOentoeanHs ma
BUKOPUCMAHHA
MexXHON02TU A2eHMH020
MOOeno8amnHs

Develop your own
approaches to the
development of multi-
agent systems, justify your
own view of the task,
clearly present your own
results, communicate with
colleagues on issues of
agent modeling and the
use of agent modeling
technologies

Be responsible for the
work performed, ensure
the quality of the work
performed

PH4.1 |Opeanizosysamu ceoro Jlabopamopne Ilomoune oyiniosanns, 8%
camocmitiny pooomy Onisl  |3aHAMMSA, CAMOCMIUHA | 3axXucm 1ab6opamopHoi
0ocscHen s pe3yibmamy, |poboma pobomu
b6ymu nanoneenusum wooo | Lab. Work, individual | / Current assessment,
ROCMABNIEHUX 3A60AHDb | work defense of Lab. Work
833amux 0008 s3Ki6
To organize one's
individual work to achieve
a result, to be persistent in
terms of assigned tasks
and responsibilities

PH.4.2 |Bionosgioanvho Jlabopamopne Ilomoune oyinosamnns, 8%
cmasumucst 00 3ausAmMms, CAMOCMIHA | 3axucm 1aOopamopHoi
BUKOHYBAHUX POOIM, ipoboma pobomu
3abe3neuysamu AKICMb / Lab. Work, individual | / Current assessment,
BUKOHYBAHUX POOIM work defense of Lab. Work

6. CniBBiZHOLIEHHSI Pe3yJbTATIB HABYAHHSA IMCHUILIIHU

i3 mporpamMHuMu

pe3yJbTaTaMu HABYaAHHS (HEO00OB’SI3KOBO [VIsi BUOIPKOBMX IMCHMILIIH, fIKi He

BXOJATH 10 0JIOKIB criemiasizamii)

Pe?.y.]'IbTaTI/I HaBYaHHHA JII/ICIIHHJ'IiHI/I

KOHIIETITYaJIbHI 3HaHHS, 1110 BKJIIOYAIOTh
CyuyacH1 HayKoBI 3100yTKHU y chepi

KOMIT FOTEPHUX HAYK 1 € OCHOBOIO JUIS
OpUTIHAIBHOTO MUCIIEHHS Ta
MIPOBEJICHHS 10CIIJKEHb, KPUTUYHE
OCMHUCIIEHHS 1poliieM y cdepi

KOMIT IOTEpPHUX HAyK Ta Ha MEXI1 raixy3eu
3HaHb.

(xom) PH1.1 | PH1.2 | PH1.3 | PH2.1 | PH3.1 | PH4.1 | PH4.2
IIporpamni pe3ynn-

TATH HABYAHHS

(3 onucy ocsimnboi npoepamu)

IMPH1. Matu cnerianizoBaHi + + + + + +




IIPH2. Maru crieriaiizoBasi + + + + + +
YMIiHHS/HaBUYKH PO3B’A3aHHS IPOOIeM
KOMIT FOTEpHHUX HayK, HEOOX1TH1 IS
MIPOBEICHHS JIOCIIKEHb Ta
MPOBAPKCHHS 1HHOBAIIMHOT A1SUTBHOCTI 3
METO0 PO3BUTKY HOBHUX 3HaHb Ta
POLEYp.

ITPHS3. 3po3ymisio i HEABO3HAYHO + + + + +
JIOHOCHTH BJIACHI 3HAHHSI, BACHOBKH Ta
apryMeHTariio y chepi KoMI I0TePHUX
HayK 710 (axiBIliB i

He(axiBIliB, 30KpeMa J10 0ci0, sKi
HABYAIOTHCS

ITPH4. YpaBisatu poGounMu + + + + +
nporecamu y cdepi iHpopmaninHux
TEXHOJIOTH, Kl € CKJIaJHUMHU,
Herepe0adyBaHUMU Ta OTPEOYIOThH
HOBHUX CTPATETIYHUX IiIXO/IIB

ITPH7. Po3po0asiTi Ta 3aCTOCOBYBaTH +
MaTeMaTH4YH1 METOIU JAJIsl aHAIli3Y
iHbOopMaLiHHUX MOJIEIIEH.

ITPH11. CTtBOpIOBaTH HOBI AITOPUTMU + + + + + +
PO3B’sA3yBaHHs 33134 y cepi

KOMIT IOTEPHHUX HayK, OI[IHFOBATH 1X
e(eKTUBHICTh Ta OOMEKCHHSI Ha X

3aCTOCYBaHHS
ITPH16. BukoHyBaTH JTOCIIHKCHHS Y + + + + +
chepi KOMIT IOTEpHUX HAYK

ITPH20. CtBOproBaTH Ta AOCTIDKYBaTH | + + + + +

iHdopmariiiHi Ta MaTeMaTUYHI MO
CHCTEM 1 TIPOIIECIB, 10 JTOCHTIKYIOThCS,
30KpeMa 00’ €KTiB aBTOMATH3Alli].

IIPH22.2. Bonoxit MeTO1aMu + + + + +
IHTEJNIEKTYaIbHOTO aHANI3Yy JaHUX Ta
MITYIHOTO IHTEJICKTY, IO BKIFOYAIOTh
METOAM KOMII I0TEPHOTO 30DY.

ITPH23.2. Bonoaité MeTo1aMHu + + + + +
MaIlIMHHOTO HaBYaHHS.

7. Cxema ¢popmysanns oninku / Evaluation scheme.
7.1. ®opmu oninoBanHs cryaenTiB / Forms of evaluation
CemecTpoBe oniHoBanHsi / semester evaluation:
MakcuMalnbHa KiTbKICTh OalliB sIKi MOXKYTh OyTH oTpuMaHi cTyaeHToM: 100 6aumis (points):

1. Koutponwsna podora 1 / Control work 1: PH 1.3., PH 2.1 — 20 6axiB (points) /12 6axis
(points).

2. KontponsHa podota 2 / Control work 2: PH1.1, PH1.2, PH 2.1 — 20 6axiB (points) /12
oaxis (points).

3. JIaboparopna pobora 1 / Laboratory Work 1: PH1.3, PH 2.1, PH3.1, PH4.1, PH4.2 — 30
6axis (points) /18 6auxis (points).

4. JlaboparopHa podota 2 / Laboratory Work 2: PH1.3, PH 2.1, PH3.1, PH4.1, PH4.2 — 30
oaxis (points) /18 6axis (points).

- mizcymkoBe oniHoBanus (3aiik) / final evaluation (test):



3rigao mm. 4.6.1 ta 7.1.5 «IlomokeHHs TpO oOpraHizaIio OCBITHHOrO mporecy y KuiBchkomy
HallloHaJTLHOMY yHiBepcuTeTi iMeHi Tapaca IlleBueHka» 3aiK BUCTABISEThCS Ha MIACTaBl TOTOYHOTO
KOHTPOJIIO (MB. CEMECTPOBE OIIHIOBAHHS) SK CyMma OIIHOK/OamiB 3a BCiMa YCHINIHO OI[IHEHUMU
pe3yJibTaTaMy HAaBYaHHSI; OLIIHKY HIDKYE BiJl MIHIMATBHOTO MOPOTOBOTO PIBHS O IMiICYMKOBOI OI[IHKH
HE JIoAaroThes. J[0 3alliKy JOIMyCKalThCs BCI CTYICHTH.

According to paragraphs 4.6.1 and 7.1.5 "Regulations on the organization of the educational process
at the Taras Shevchenko National University of Kyiv" credit is given on the basis of current control
(see semester evaluation) as the sum of grades/points for all successfully evaluated learning outcomes;
scores below the minimum threshold are not added to the final score. All students are allowed to take
the test.

JlaGopatopni po6oTu / Laboratory works
JlaGopaTopna poodora 1. [ToOyayBaTi MyIbTHAreHTHY MOJE/b 3a Bapiantom B AnyLogic.
Laboratory work 1. Build a multi-agent model in AnyLogic.

JlaGopatopHna pobota 2. [IoOyayBaTi MyJIbTHareHTHY MOAETb 3a Bapiantom B Net Logo.
Laboratory work 2. Build a multi-agent model in Net Logo.

7.2. Opranizaunisi ONiHIOBAHHS:

Tepminu nmposenenns ¢popm ominroBanns / Deadlines for evaluation forms:
1. Konrponsna pobota 1: micus nexiii Ne 5.

2. KonrtponwsHa pobota 2: micis nekuii Ne 8.

3. JIabopaTtopHa po6oTa 1: 10 7 THKHS ceMecTpy.

4. JlaboparopHa pobota 2: 10 14 THXKHS cemecTpy.

CryneHT Mae MpaBO Ha OJHE IMEPecKIaJaHHS KOXKHOI KOHTPOJBHOI POOOTH 13 MOMJIMBICTIO
OTpUMaHHS MakcUMaibHO 80% MOYaTKOBO BU3HAUEHHX 32 II0 KOHTPOJBHY poOoTy OamiB. Tepmin
NepEecKiIaJaHHsI BU3HAYAE€THCS BUKIIaaueM.

OO0O0B’SI3KOBUM € BUKOHAHHS J1a0OpaTOpHUX POOIT Ta 3aBllaHb, BUHECEHUX HA CaMOCTIHHY poOoTY,
KOHTPOJIbHUX poOIT 3a rpadikoM poOoyoi mporpamu. Y pasi HEsKICHOTO BUKOHAHHS JIaOOPaTOPHOi
po0OTH, BUKJIa/Iay Ma€ MPaBO HE 3apaxyBaTu JabopaTopHy poOoTy, ab0 3HM3UTHU 3a Hel 6anu. CTyneHT
Mae€ TMpaBo 3/1aBaTH J1abopaTopHi poOOTH Micis 3aKiHYEHHS BU3HAUEHOTO Ui HUX TEPMiHy, ajie 3
BTpaTor0 2 OaiB 32 KOXKEH THK/CHb, SIKUH MPOUIIIOB 3 MOMEHTY 3aKiHYCHHS TePMiHY 11 31a4i.

The student has the right to one retake of each test with the possibility of obtaining a maximum of
80% of the points originally determined for this test. The deadline for rewriting is determined by the
teacher.

It is mandatory to perform laboratory works and tasks set for independent work, control works
according to the schedule of the work program. In case of low-quality performance of laboratory work,
the teacher has the right not to credit the laboratory work, or to reduce the points for it. A student has
the right to submit laboratory works after the deadline set for them, but with the loss of one 2 points
for each week that has passed since the deadline for its submission.

7.3. lllkana BigmoBigHocTi oninok /Rating correspondence scale
3apaxoBano / Passed 60-100

He 3apaxoBano / Fail 0-59




8. CTpykTypa HAaBYAJIBLHOI JUCUUILIiHHA.
TemaTHuuHUI NUIAH JeKUii i 1a00paTOPHUX 3aHATH

Ne

JIeKLil

Hazssa nekmii

Kinexicts ronua

Jlekmii

JlaGop.
3aH.

Camocr.
poborTa.

Yacmuna 1. Acenmu ma azenmni cucmemu | Part 1. Agents and a

ent systems

Tema 1. [TonsaTTs arenty. IIporpamuuii arer.
IaTenexkryanbuuii arent. Inrepdeiicauii arenr. Internet-
areHTH (cTatudHi, MOOLIBHI). Intranet-areHTy.
['ereporenni areHTH. ATpiOyTH Ta BIACTUBOCTI areHTIB.
ArenTtHa miardopma.

Theme 1. The concept of an agent. Software agent.
Intelligent agent. Interface agent. Internet agents (static,
mobile). Intranet agents. Heterogeneous agents.
Attributes and properties of agents. Agent platform.

2

2

6

Tema 2. MynbTHareHTHI CHCTEMH, 1X apXITEKTypa.
[TpoTokonu B3aemozii mix ITA.

Theme 2. Multiagent systems, their architecture.
Protocols of interaction between PAs.

Tema 3. [ncTpyMeHTH 17151 pO3POOKU MYyJIBTHATE€HTHUX
CHCTCEM.
Theme 3. Tools to support agent modeling.

Tema 4. IIpuitHATTS KOJIEKTUBHHUX PIllICHb areHTaMH B
MYJIbTHAICHTHUX CUCTEMaAXx.

Theme 4. Collective decision-making by agents in
multi-agent systems.

Koumponvna poboma 1
Tests 1

KonTtpons 3a migcymkamu nadoparopHoi podotu 1
Control over the results of laboratory work 1

Bcroro mo IlaCTI/IHi 1
Total 1

8

6

30

systems

Yacmuna 2. Mooenrosanns mynvmuazenmnux cucmem | Part 2. Modeli

ng of multi-agent

5.

Tema 5. Po3noainena ontumizaiiisi B areHTHOMY
MOJIeI0BaHH1. ACUHXPOHHE JUHAMIYHE
IporpaMyBaHHS.

Theme 5. Distributed optimization in agent modeling.
Asynchronous dynamic programming.

2

2

8

Tema 6. Hapuanus B peanbHOMY 4aci. [leperoBopu,
ayKI1oHM Ta onTuMiszauis. KoHkypeHTHa piBHOBara,
y3arajibHeHa ¢opmMa.

Theme 6. Learning in real time. Negotiations, auctions
and optimization. Competitive equilibrium, generalized
form.

Tema 7. 3a10BOJICHHS PO3MOAUIEHUX OOMEKEHbD.
EBpHCTHYHI MOIIYKOBI aIrOpUTMH. AJITOPUTMHU
CKOpO'—IeHHH )IOMeHy.

Theme 7. Distributed constraint satisfaction. Heuristic
search algorithms. Domain reduction algorithms.

Tema 8. AnropuT™M aCHHXPOHHOTO 3BOPOTHOTO
BijicTexxenHs. [Ipukanu.

Theme 8. Algorithm of asynchronous backtracking.
Examples.

KonTposs 3a nmicymkamu gabopaTopHoi poboTu 2.




Konmponvna poboma 2

Control over the results of laboratory works 2
Tests 1

Bceboro no yactusi 2 8 6 30
Total 2
KoncyasTanis /Consultation 2
| BCbOTI'O / Total 16 12 60
3aransuuii 06csar / Total — 90 200., B ToMy uwmcii:

Jlexuiii / Lectures — 16 200.

Jlabopatopuux / Laboratory — 12 200.

Koncynprauiit / Consultations — 2 200.

Camocriitna po6ora / Individual work — 60 200.

9. PexomenoBaHi jpkepesia / References:

Ocnosni | Main:
1. TIneckau B.JI., Porymmua FO.B. ArentHi Texnomorii: Monorpadis. — K.: KuiB. Hai. Topr.—
ekoH. yH-T, 2005. — 344 c.
2. Yoav Shoham, Kevin Leyton-Brown. MULTIAGENT SYSTEMS. Algorithmic, Game-
Theoretic and Logical Foundations. — Cambridge University Press, 2010. — 532 p.
3. Kacinos O.B. MynbTHareHTHi CHCTEMH Ta TEXHOJIOTIT B IrpOBHUX JOJAaTKaX: TOBIAHUK MOTYJISI. —
X.: «pykapus Mangpuny», 2018. — 82 c.

4. Wilensky U. The NetLogo 6.4.0 User Manual. — Center for Connected Learning and Computer-
Based Modeling. — 2023, 407 c.

Jlooamkoei | Additional:

5. Sterman John D. Business dynamics: systems thinking and modeling for a complex world. —
McGraw-Hill Higher Education. — 1008 p.
6. MeronuuHi BKa3iBKM [UIsl CTyAEHTIB creuiaabHocTi 122 «Komm’rorepni Hayku». Metoau

KOHCTPYIOBaHHs 00’ €KTiB B KOMIT toTepHUX cuctemax. Yactuna IV / yxi. 1. FO. Anamescpka. —
X.: HTY «XIII», 2019. — 56 c.

10. TonaTkoBi pecypcu / Additional resources:

1. Ilneckau B.JIL., 3aronanpka T.I'. [HpopmamiitHi cucreMu 1 TexHoOri Ha mignpueMcTBax.- K.,
2011. — 718 c. En. pecyp. Pexum JOCTYTY:
https://pidru4niki.com/1055120847775/informatika/intelektualni_sistemi_analizu_zvitnosti_pi
dpriyemstvah_prikladi_vikoristannya.

2. IIneckau B.JI., Porymmua FO.B. ArentHi TexHonorii: Monorpadis. — K.: Kui. Ham. Topr.—
€KOH. YH-T, 2005. — 344 c. Emn. pecyp. Pexum JOCTYIIY:
https://core.ac.uk/download/pdf/38468943.pdf.

3. Wilensky U. The NetLogo 6.4.0 User Manual. — 2023. Ex. pecyp. Pexum mgocrymy:
https://ccl.northwestern.edu/netlogo/docs/.
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