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PE®EPAT

Humnomuas pabora cogepxkutr 51 crpanuiy, 30 pucyHkos, 21
VICIIOJIB30BAHHBIN UCTOYHUK JINTEPATYPHI.

Karwuessie caosa: MAIIIMHHOE OBYYEHUE, OBYYEHUE C
TIOJIKPEITJIEHUEM, HEMPOHHBIE CETU, Q-OBYUEHMUE.

O0BbeKTOM HMcC/IeI0BAHUS SBISIETCS KIACCUYECKAS 3a/1a4a TEOPUH UTP U
METOJIbl €€ PpEIIeHHs ¢ MCIOJb30BaHUEM MAIIMHHOTO OOy4YeHHs C
IIOJAKPEIUICHUEM.

Heabo aumiomMHoil padoTbl sABJfAETCH pa3pabOTKa aJrOPUTMOB
oOy4eHHs] C TOJKpEIUIEHHEM U aHanu3 HX 3((PEKTUBHOCTH HaA MpUMEpE
KOHEYHOM, IeTepPMUHUPOBAHHOM, IEpEOOPHOI, CTPATErnYECKON UTPBI ABYX JIMII.

Meroasl  HMCCIeIOBAHMS —  METOJAbl  MAIIMHHOIO  00yyeHwus,
nporpaMMHupoBaHue Ha s3bike Python.

PesyabTarthr:

ITocTpoeH anroput™, OCYyLIECTBIISIOIIUNA UMUTALUIO UTPBl B KPECTUKHU-
HOJIMKH C UCTOJIb30BAHUEM MPAKTUK MAITUHHOTO OOYUEHHUSI C MOJKPEIICHUEM.

[IpoBeneHsl  SKCHEPUMEHTHI,  NOATBEpXKAaomue  3(HPEeKTUBHOCTH
aJrOpUTMA.



PODEPAT

HpinnomHas padota 3mamryae 51 craponky, 30 mantoHakay, 21 KpbIHily.

Kawuaseisa caoBbl: MAIIIBIHHAE HABYUYAHHE, HABYYAHHE 3
IMAJIMAITABAHHEM, HEMIPOHABBIS CETKI, Q-HABYUYAHHE.

A0’exkTaM JaciefaBaHH 3’ syJsella KiIaciuHas 3a7a4a T30Pbll TyJIbHSIY
1 MeTajpl si€ palieHHs 3 BBIKAPHICTAHHEM MAallllHHAra HaBy4YaHHS 3
najMalaBaHHEM.

Mbraii AbIIVIOMHAH padoThl 3'"Ay/senua pacnparoyka ajarapbitMay
HaBY4YaHHs 3 MaJMallaBaHbHEM 1 aHali3 1X S(eKThIYHACLl Ha MPBIKIaI3e
KaH4YaTKOBa, T3TIpMiHaBaHal, nepabopHaii, CTpaT3ariyHai ryjibHi ABYX acoO.

Meraapl fgaciieqaBaHHsl —  MeETajbl MalllbIHHara HaBy4YaHHS,
nparpamaBaHHe Ha MoBe Python.
BrIHIKi:

[TaGynaBaHbl adrapbeIT™, K1 aXbILLSYIs€ IMITALBIIO TYJIbHI ¥ KPBIKbIKI-
HYJIIK1 3 BBIKAPBICTAHHEM MPAKTHIK MaIIbIHHAra HaBy4YaHHs 3 aJMallaBaHbHEM.

[IpaBen3eHbl SKCHEPBHIMEHTHI, KIS MauBsIpXKaolb 3(EKTHIYHACIH
aNrapbITMy.



ABSTRACT

Thesis contains 51 pages, 30 drawings, 21 used literature sources.

Key words: MACHINE LEARNING, REINFORCEMENT LEARNING,
NEURAL NETWORKS, Q-LEARNING.

The research object is the classical problem of game theory and methods
of its solution witch use reinforcement machine learning.

The aim of the thesis is to develop reinforcement learning algorithms and
analyze their effectiveness using the example of a finite, deterministic,
exhaustive, strategic game of two persons.

Research methods — machine learning methods, Python programming.

Results:

Developed an algorithm that simulates the game of tic-tac-toe using the
techniques of reinforcement machine learning

The effectiveness of the algorithm is confirmed by experiments.



