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B nunnomuoii pabote 56 crpanu, 20 wutoctpanuii, 20 HCTOYHUKOB

STARCRAFT 1I, OBYYEHHME C JIIOAKPEIUIEHUEM, BOTBI,
MCKYCCTBEHHBIM MHTEJJIEKT, CJIOXHAS AJIAIITUBHAS CUCTEMA,
MAIIMHHOE OBYYEHUE, Q-OBYUYEHUE, HEMPOCET.

OOBEKTOM HCCIEOBaHUS AUILUIOMHOM pabOThl SIBISETCS 3JEMEHTHI CIIOKHOM
aJIallITUBHON CUCTEMBl M HX B3aUMOJICHCTBUE IMOCPEJACTBOM HH(POPMAIIMOHHBIX

ITIOTOKOB.

Lenpro AUIIOMHON paOOThI SBIAETCS pa3padOTKa TEOPETUUECKOW KOHILIETIUU

oora it STARCRAFT 1.

I[JI?I JOCTHIKCHU A MOCTaBJICHHOM Ocian OBUI HCIOJIB30BaH OIHMH H3 MCTOIOB

00yueHUs ¢ MOJIKpEIUICHUEM, a UMEHHO, Q-00ydeHue.
B numiomHOM paGoTe MOIydeHBI CIEAYIONINE PE3yJIbTaThl:
1. TlpoBenén aHanmu3 CyIIECTBYIOMMNX METOJIOB 00yUEHHS OOTOB.
2. OnwucaHbl IOACUCTEMA CI0KHOM aJallTUBHON CUCTEMBI
3. TloapoOHO ommcaHa KOHTPOJIbHAS MTOACUCTEMA CIIOKHOM aJanTHBHOM CUCTEMBbI

4. ChnpoekTupoBaHa apXHUTEKTypa OOTa Ha OCHOBE TJIyOOKOTO OOy4eHUus st

KOMITbIOTEpHOM urphl Starcraft 11
5. CropoekTupoBaH MeToj o0yueHus 0oTa st urpsl Starcraft I1.

6. [IpemmoxeH airopuT™M W TEXHOJOTHUS JBIKEHUS ITOTOKOB HWH(MOPMAIIH
BHyTpu CAC U ee OpraHoB B BUJE AHarpaMMm. BaKHbIM OTKPBITHEM CTAJIO

HaJu4Ke KoJieka v opmara JaHHbIX B Kaxkaom oprane CAC;

7. Pazpaborana TeopeTnyeckas KOHLEIMILHNS CIOXKHOW aganTHUBHON CHUCTEMBbI IS

YIIPaBIICHUs KOJIOHUEHN 3€proB.

JunoMHast paboTa sIBIsieTCA 3aBEPUICHHOM, MOCTABIIEHHBIE 33a/1a4u PEIICHbI B

MOJIHOM Mepe, NPUCYTCTBYET BO3MOKHOCTh JAJbHEMIIErO0 Pa3BUTHUSL UCCIICIOBAHUN.



OOOCHOBaHHOCTP W JOCTOBEPHOCTh IOJYYEHHBIX pPE3yJbTaTOB OO0yCIOBIIEHA

MGTOI[OHOFHCﬁ IMPOBCACHUA SKCIICPUMCHTOB.

]_II/IHJ'IOMHaH pa60Ta BBIIIOJIHCHA aBTOPOM CaMOCTOATCIIBHO.



The thesis contains 56 pages, 20illustrations, 20sources.

STARCRAFT II, LEARNING WITH REINFORCEMENT, BOTS,
ARTIFICIAL INTELLIGENCE, COMPLEX ADAPTIVE SYSTEM, MACHINE
LEARNING, Q-LEARNING, NEURAL NETWORKS.

The thesis focuses on elements of a complex adaptive system and their
interaction through information flows. The goal of the thesis is is to develop a
theoretical bot concept for STARCRAFT Il. To achieve this goal, one of the methods
of reinforcement training was used, namely Q-training. The results of the thesis are as

follows:
1. Analysis of existing methods of training of bots has been carried out.
2. The complex adaptive system subsystem is described
3. Detailed description of control subsystem of complex adaptive system
4. Designed bot architecture based on deep learning for Starcraft 11
5. A bot learning method for Starcraft Il was designed.

6. The algorithm and technology of movement of information flows within SAS
and its organs in the form of diagrams are proposed. An important discovery was the

availability of codec and data format in each SAS body;

7. A theoretical concept of a complex adaptive system for the management of

Zerg colonies has been developed.

The diploma work is completed, the objectives have been fully achieved, and
there is an opportunity for further development of the research. The validity and

reliability of the results obtained depend on the experimental methodology.

The thesis was performed by the author himself.



