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B nunnomuoit pabote 48 ctpanut, 16 pucyHkoB, 2 Tabnuisl, 17 ucrounukos, 1

MIPUIIOKEHUE.

MHOI'OAT'EHTHBIE CUCTEMbBI, MVIJIbTUAT'EHTHBIE CUCTEMBI,
MHTEJJIEKTY AJIbHBIN AT'EHT, MAIIMHHOE OBYUEHUE,
MCKYCCTBEHHBIM WHTEJUIEKT, OBYUYEHUE C IIOJKPEIUIEHUEM, Q-
OBYUYEHUE, MOJIEJIb COBMECTHOI'O ObYUYEHHMA

OOBEKTOM UCCIIEIOBAHUS SBIISAIOTCS METO/IbI MAIIMHHOTO OOYYESHHS U 00YUCHHUS

C NIOAKPCINICHUEM IJIsI MHOT'OAICHTHBIX CHUCTCM.

[enbro paboOTHI ABISETCS U3YyYEHUE METOJO0B OOYUYEHNSI MHOTOAr€HTHBIX CUCTEM,

CO3/IaHHE U aHaIKU3 paboueld MoJIeTT 00yUEHHsI MHOTOAreéHTHOMW CUCTEMBI.

JUis  [OCTHXKEHUS HTOW LEIU UCHOJB30BAINCH CIEAYIOIIUE METOJbl U
MHCTPYMEHTBI: METOAbl 00y4deHus ¢ mnojkpersieHueM, wmetogonorus OOl
METOJ/IONIOTHS TIOCTPOEHUsT Mojieneil oO0yuenusi ¢ mnoakperuiennem Gym OpenAl,

BHEIIHUH rpaduueckuiil maket s3pika Python «PyGamey.
B nunnomHoi paboTe ObLIN NOJYyYEHBI CIETYIOUIUE BHIBOJIBI:
1) Onucanbl OCHOBHBIC alITOPUTMBI O0YUYCHHUS C TOKPETUICHUEM
2) [locTpoena Moaens 00yueHUs MHOTOAreHTHON CUCTeMBI « TPl B IPUATKID)
3) IIpoBenén aHamu3 NOCTPOECHHOM MOAETU

JlurioMHast paboTa MPAKTUYECKOTO XapakTepa. 3HaHWsI, TOJyYeHHBIE B XOJE
HCCIICIOBAHUM, MOTYT OBITh NMPUMEHEHBI JJIsi CO3/IaHHMs MOJEJel aBTOMAaTH3allUU

peaTbHBIX MPOIECCOB KaK Ha MPOU3BOJICTBE, TAK U B OBITY.

I[I/IHJ'IOMHaH pa60Ta BBIIIOJIHCHA, BCC 3aaa4M PCHICHBLI, €CTb BO3MOXHOCTDH JIA

Jl&JIBHCfIH.IGFO Pa3BUTHUA UCCIICOOBAHUS.

JlutioMHast paboTa BBITIOJTHEHA aBTOPOM CaAMOCTOSTEIBHO.



Thesis project is presented in the form of an explanatory note of 48 pages, 2 tables,

16 figures, 17 references, 1 application.

MULTI-AGENT SYSTEMS, MULTI-AGENT SYSTEMS, INTELLIGENT
AGENT, MACHINE LEARNING, ARTIFICIAL INTELLIGENCE,
REINFORCEMENT LEARNING, Q-LEARNING, JOINT LEARNING MODEL

The research object of this thesis project is to study the methods of machine

learning and reinforcement learning for multi-agent systems.

The purpose of this work is to study the methods of teaching multi-agent systems,

the creation and analysis of a working model for teaching a multi-agent system.

The following methods and tools were used to achieve the goal: reinforcement
learning methods, OOP methodology, methodology for building reinforcement
learning models Gym OpenAl, an external graphics package for the Python language

"PyGame".
The main results of the thesis project are as follows:
1) The main reinforcement learning algorithms are described
2) A learning model for the multi-agent system "Playing games" was built
3) The analysis of the constructed model was carried out

This thesis project is a practical one. Its results can be used for research can be
applied to create models of automation of real processes both in production and in

everyday life.

The thesis project is complete, all tasks have been successfully done, there is a

possibility for further research and development.

The thesis work was done by the author independently.



