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B aunsiomuoit padore 37 crpanunii, 9 ninoctpannii, 14 ncTouyHuKos, 4 mpuioxKe-
HUS.

OBYYEHUE C ITIOJAKPEIIJIEHEM, DQN-AJITOPUTM, YPABHEHINE
BEJIJIMAHA

OO6BEKTOM HCCIeIOBAHNS ABJISETCA YCOBEPIIEHCTBOBAHHAA MOJIETb KJIACCHIECKOIT
apkaJibl «3Meiikay» B 3D-mpocTpancTse.

[enbro pumioMHoi paboThl ABJsIETCs pa3paboTKa HefpoceTn JJist OUCKa OIITH-
MaJILHOT'O IYTH B IIPOCTPAHCTBE C UCIIOJIH30BAHUEM METOJa 00yUIEHUsI C MOJIKPeILIe-
HUEM 1 MEXaHUKU apKaJibl «3MeiiKa» B KauecTBe MPaBUJI JIJId areHTa.

Peaymmzanus BoeinostHena Ha g3biKe Python. Habop nmporpaMMHBIX HHCTPYMEHTOB
BKJIIOYAET B ceds cieytonue oubsmorekn: PyTorch, Pygame, PyOpenGL, NumPy,
OS, Matplotlib.

B aumniomuoit paboTe TOJyUIeHbI CIeTYIONIIe PE3YIbTATHL:

1. Paspaborana MojieJib, CliocoOHas HAXOIUTh ONTUMAJbHBIN yTh B 3D urpo-

BOM IIPOCTPAHCTBE.
2. Pazpaborana urpoasi cpeja.

3. Mzyuen u ajlanTupoBaH ajaropuT™ oOydeHUs ¢ MOJKPEIIeHuneM JIJist YIIpaB-

JICHA areHToOM B IIDOCTPaHCTBe.

4. PeannzoBana NMHTEPpaKTHUBHasA BU3YyaJU3allld, IIO3BOJIAIOIIIAadA B pPEaJIbHOM

BpeMeHHN HaO/II0aTh MpoIecc o0yUueHns arenTa W MPUHATHE UM pelleHnii.

JunomMHas padboTa sIBJIsIeTCsl 3aBEPIIEHHOIl, IOCTaBIeHHbIe 3a/1a9l PelleHbl B

IIOJTHOIT Mepe, IPUCYTCTBYET BO3MOXKHOCTDL JaJIbHENIIIero pa3BuTUs NCCIeTOBAHUIN.

JuniomHuast paboTa BBITIOJIHEHa aBTOPOM CAMOCTOSITETHLHO.



Thesis project is presented in the form of an explanatory note of 37 pages, 9
figures, 14 references, 4 applications.

REINFORCEMENT LEARNING, DQN-ALGORITHM, BELLMAN
EQUATION

The research object of this thesis project is an improved model of the classic
arcade game «Snake» in 3D space.

The purpose of this work is to develop a neural network for finding an optimal
path in space using the reinforcement learning method and the mechanics of the
«Snake» arcade as the rules for the agent.

The implementation is done in Python. The set of software tools includes the
following libraries: PyTorch, Pygame, PyOpenGL, NumPy, OS, Matplotlib.

The main results of the thesis project are as follows:

1. A model has been developed that is able to find the optimal path in the 3D

game space.
2. The game environment has been developed.

3. A reinforcement learning algorithm for managing an agent in space has been

studied and adapted.

4. Interactive visualization has been implemented, allowing real-time monitoring

of the agent’s learning process and decision-making.

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

possibility for further research and development.

The thesis project was done solely by the author.



