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B mepmoMy po3aini mMpoaHaNi3oBaHO CYYacHWE CTaH Ta TEHIEHIT PO3BHTKY PHHKY
IITYYHOTO 1HTENEKTY B 1HAYCTpil po3poOKu irop. 3mificHEHO OrJisA[ Ta MOPIBHSUIBHUI aHaui3
apXiTeKTyp TIOBEIIHKM HEIrPOBHX IEPCOHAXIB, 30KpeMa CKIHUEHHHUX aBTOMAaTIiB Ta JCpeB
MTOBE/TIHKH.

B apyromMy po3mii  po3rISHYTO TEOPETHYHI OCHOBM MAIIMHHOTO HAaBYaHHS Ta
OOIPYHTOBAHO BUOIp T€HETUYHHUX AJTOPUTMIB SIK IHCTPYMEHTY I7T00AIbHOT ONTUMI3aLli TapaMeTpiB
y BEIUKUX MPOCTOpax pilieHb. JleTaabHO ONMMUCaHO MPUHIUIU pOOOTH TE€HETHYHUX OINEpaTopiB Ta
CTPYKTYpPY pPEaJbHO-KOJOBAHOTO TE€HETUYHOTO airoputmy. OOIpyHTOBaHO BHOIp cepeloBHUINA
Unity Ta MoBH nporpamyBaHHs C# SIK TEXHOJIOT1YHO1T Oa3u JOCIIKEHHS .

B TperpoMy po3nini HaBeAeHO pO3pOOKYy MaTeMaTWYHOI MOZENi irpoBOro OanaHcy, IO
0a3yeTbCcsl Ha METpHUINl 4Yacy 3HUIICHHS [uUll. OmucaHo CTBOPEHY apXIiTeKTypy iH(OpMaIiiHOT
CUCTEeMH 3a JIOIOMOTOI0 JiarpaM MoOBH BizyanbHOTO MonentoBanHs UML. IlpeacraBneHo
MPOTPaMHY peatizallito sjipa FTeHeTHYHOTO AITOPUTMY Ta CUMYJISTOpa 0010 3 PIKCOBAHUM KPOKOM
qacy .

B derBepromy po3aini onucaHo iHTepdelc Ta (yHKIIOHATBHI MOMXJIMBOCTI PO3POOJICHOT
CHCTEMH aBTOMATH30BaHOTO OanaHcyBaHHs. [IpoBeseHO cepito eKCIIepUMEHTANBHUX JTOCIIIKEHb, B
X0l SKMX TpoaHaizoBaHo (a3u epostomii. J[oBeAeHO CTIWKICTh pPO3pOOJEHOTO METOIY 10
arpecMBHOTO F€HETUYHOTO LTYMY Ta 3/1aTHICTh 3HAXOAUTH ONTHMAJIbHE PIILICHHS .

B m’aroMy po3nisi po3TJISIHYTO IMMHUTAHHS OXOPOHHW Tparmi Ta Oe3MeKH KUTTEMISUTBHOCTI,
IpoaHaji30BaHO HeOe3neuHi (pakTopu Mpu poOOTi 3 KOMIT IOTEPHOIO TEXHIKOIO Ta 3alpPOIIOHOBAHO
3aX0JM MO0 X YCYHEHHSI.

O06’exTOM JOCHTIHKEHHS AaHOI poOOTH € mpolec po3poOKK KoM toTtepHux irop. Ilpeamer
JOCIIJDKEHHSI — METOJM IITYYHOTO IHTEIEKTY, 30KpeMa I'eHETUYHI aJrOPUTMH, I aBTOMATHYHOI
OIITUMI3allil mapaMeTpiB iIrpoBOro OGaJaHcy.

Metoro poOOTH € miABHUIICHHS €(EeKTHBHOCTI ONTHUMI3allii irpoBoro OajaHCy 3a paxyHOK
3aCTOCYBAaHHI TeHETHYHUX AJIITOPUTMIB.

VY 3B’sI3Ky 31 3pOCTaHHSAM CKJIATHOCTI ITPOBHUX CHUCTEM Ta TPYAOMICTKICTIO TPaJUIIHHOTO
OajaHCyBaHHS METOJIOM «CIIPOO Ta MOMHJIOKY», CTa€ aKTyaJIbHUM BIIPOBAPKEHHS aBTOMATU30BaHUX
METO/IB IMOIIYKY ONTUMAaJIbHUX IapaMeTpiB, 110 3a0e3MeuyloTh 00’ €KTUBHICTh Ta €KOHOMIIO Yacy
PO3POOHHKIB.

HaykoBa HOBHM3HAa pOOOTH TMOJIATAa€E B 3aCTOCYBaHHI TE€HETUYHOTO AITOPUTMY ISt
ornTuMizalii 0e3nepepBHUX IrpOBUX MapaMEeTPiB HAa OCHOBI AETEPMIHOBAHOT CUMYJIALIT 6010.

[lpakTM4Ha WIHHICTH MOJIATAE B TOMY, IIO PO3POOJICHO MPOTPAMHHN CHUMYISTOP Y
cepenoBuili Unity, sIKMii J03BOJII€E aBTOMATHU3yBAaTH IPOLEC MOILIYKY igealbHOro OamaHCy MiX
ITPOBHMH CYTHOCTSIMH, 3MEHIIIYFOUH HABAHTA)KEHHS HA TeUMIM3aiHEPIB.

OcHOBHI M0NI0KeHHS poOOTH OynaM MpeCTaBiIeHI HA HAYKOBHX KOH(EPEHIIsX, 31iHCHEHO
myOJTiKaIii 3a TeMOIO JTOCITIIPKEHHS.
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The first chapter analyses the current state and trends in the development of artificial
intelligence in the game development industry. It provides an overview and comparative analysis of
non-player character behaviour architectures, in particular finite state machines and behaviour trees.

The second chapter examines the theoretical foundations of machine learning and justifies
the choice of genetic algorithms as a tool for global parameter optimisation in large solution spaces.
The principles of genetic operators and the structure of a real-coded genetic algorithm are described
in detail. The choice of the Unity environment and the C# programming language as the
technological basis for the research is justified.

The third chapter presents the development of a mathematical model of game balance based
on the target destruction time metric. The created architecture of the information system is
described using UML visual modelling language diagrams. The software implementation of the
genetic algorithm core and the fixed-step battle simulator is presented.

The fourth chapter describes the interface and functional capabilities of the developed
automated balancing system. A series of experimental studies were conducted to analyse the phases
of evolution. The stability of the developed method to aggressive genetic noise and its ability to find
optimal solutions were proven.

The fifth chapter examines issues of occupational health and safety, analyses hazardous
factors when working with computer equipment, and proposes measures to eliminate them.

The object of this study is the process of improving the efficiency of computer game
development. The subject of the study is artificial intelligence methods, in particular genetic
algorithms, for the automatic optimisation of game balance parameters.

The aim of the work is to develop and experimentally study a method for the automatic
optimisation of game balance based on the use of genetic algorithms and to demonstrate its
effectiveness in the Unity environment.

Due to the increasing complexity of game systems and the labour-intensive nature of
traditional trial-and-error balancing, it is becoming increasingly important to implement automated
methods for finding optimal parameters that ensure objectivity and save developers time.

The scientific novelty of the work lies in the application of a genetic algorithm to optimise
continuous game parameters based on deterministic combat simulation.

The practical value lies in the development of a software simulator in the Unity
environment, which allows automating the process of finding the ideal balance between game
entities, reducing the workload on game designers.

The main provisions of the work were presented at scientific conferences, and publications
on the research topic were made.
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