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PE®EPAT

Junmomuast pabota, 34 crpanuiibl, 14 pucyHkoB, 2 TaOIHIIbI, 5 HCTOYHUKOB.

HpOFpaMMHaﬂ peanau3anusa METOA0B MAIIUHHOI'O oﬁyqunﬂ C
MOAKPEIICHUEM

Kiarwuessie ciaoBa: MAIIMHHOE OBYYEHHUE, OBYYEHUE C
TIOJAKPEIJIEHUEM, TENSORFLOW, TPEMJVHI, KPUIITOBAJIIOThI, Q-
LEARNING, HEMPOHHBIE CETH, ITOJTHOCBSI3HBIE HEMIPOHHBIE CETH.

O0beKT uccjaefoBaHMA — MaIIMHHOE OO0y4YeHHe ¢ moAkperieHueMm; Q-
learning airopuT™MBI; MOJIHOCBSI3HBIE HEUPOHHBIE CETH.

IIpeaMer wucciaeaoBaHusi — TPUMEHEHHUE MAIIUHHOTO OOYYEHHS C
MOJKPEIUICHUEM I CO3JaHMsl TPEUAMHroBOro OoTa ajis paOOThl Ha pPBIHKE
KPHUIITOBAJIIOT.

Hean paGorbl — wW3y4YeHUWE KOHIICMIIMM MAIIMHHOTO OOy4YeHHs C
MOJIKPEIUICHHEM W TPUMEpOB e€ peanu3anuu; GopManu3aius 3aJadd CO3JaHus
TPEHAMHTOBOTO 00TA; MOMCK M aHAIHM3 JTAHHBIX JIJIs1 00YUEHUS M BaJTUIAIH MOJICIIH;
nporpaMMHasi peaiau3sainus 60Ta, ero o0y4eHue u Baualusl.

Pe3yabTar padoThl — co3gaHa MOJENb MAIIMHHOTO OOYy4YeHUus ¢
MOJKPETUICHHEeM, KOTOpas M0 UTOraM ee OOy4eHHs Ha TPEHHPOBOYHBIX JTAHHBIX
criocoOHa TPUHUMATh AJCKBaTHBIC PEIICHUS U TEHEPUPOBATH MOJIOKUTEIHHYIO
pUOBLITH HA BATUIAIIAH.

Ob6Js1acTh NpUMEHEHM s — UCIIOJIb30BAHNUE B TOPrax Ha OUp:Ke KpUITOBAJIIOT,
reHepalus MacCCUBHOrO J0X0/1a.



PODEPAT

Jpiruiomuas pa6ora, 34 crapoHki, 14 mantonkay, 2 TaOiIbl, 5 KPBIHIIIL.

IIparpamuas paaJizanbisi MeTagay MallIbIHHATA HABYYaHHSA 3
najManaBaHHeM

Kawuaseisa ciaoBbl: MAIIIBIHHAE HABYYAHHE, HABYUAHHE 3
IAJIMALTABAHHEM, TENSORFLOW, TPOUMIBIHT, KPBIIITABAJIFOTEL, Q-
LEARNING, HEUPOHHbBIS CETKIL, TTOYHA3BS3HBIS HEMPOHHBIS CETKI.

AO0’eKT nacielaBaHHsl - MallblHHA¢ HaBy4YaHHE 3 maamamaBaHHeM; Q-
learning anrapbeIT™MbI; TOYHA3BSI3HBISA HEUPOHHBIS CETKI.

IIpagMer paciaegaBaHHs - TIPBIMAHEHHE MAlllbIHHAra HaBY4YaHHSA 3
nagMalaBaHHEM g CTBap3HHs Tpl3WJ3iHraBara OoTa s Ipaibl Ha PBIHKY
KPBIIITaBaIIOT.

MbsThl  mpanbl - BBIBYYDHHE KAHIMIBI MalllbIHHara HaBy4YaHHS 3
nagMalaBaHHEeM 1 MOpbIKIafay sie plaiizaiubll; (papmainizaibia 3a4adybl CTBApIHHS
TpaU3iHraBara 00Ta; MOUIYK 1 aHaJ13 JaJ3CHBIX JIJIs1 HAaBYYaHHS 1 BaJlilallbll MadJIi;
nparpamMHasi paaiizansis 00Ta, siIr0 HaBy4YaHHE 1 BaJli1allblsl.

BuiHik mnmpambl - CcTBOpaHa MajdJib  MalllblHHAara HaBy4YaHHS 3
nmajgMariaBaHHEeM, sKas Ma BBIHIKAX s¢ HaBY4YaHHsS Ha TPIHIPOBAYHBIX JaI3CHBIX
3/10JbHAs TPbIMallh AJPKBATHBIS PAIIdHHI 1 T'eHepaBallb CTaHOYYbl MPHIOBITAK Ha
BaJTiTaLbI1.

Bo61acub npbIMSIHEHHS - BBIKApbICTaHHE ¥ Taprax Ha O1p Kbl KPbIITaBAIIOT,
reHeparibisi naciyHara npblObITKY.



ABSTRACT

Diploma thesis, 34 pages, 14 figures, 2 tables, 5 sources.

Software implementation of reinforcement learning methods

Keywords: MACHINE LEARNING, REINFORCEMENT LEARNING,
TENSORFLOW, TRADING, CRYPTOCURRENCIES, Q-LEARNING, NEURAL
NETWORKS, FULLY CONNECTED NEURAL NETWORKS.

Object of research — reinforcement learning; Q-learning algorithms; fully
connected neural networks.

Subject of research — the use of reinforcement learning to create a trading
bot for working on the cryptocurrency exchange.

Purpose — to study the concept of reinforcement learning and examples of its
implementation; formalization of the task of creating a trading bot; search and
analysis of data for training and validation of the model; software implementation
of the bot, its training and validation.

Result — the creation of reinforcement learning model, which, based on the
results of its training, is able to make correct decisions and generate a positive profit
on validation.

Application area — the use in trading on the cryptocurrency exchange, the
generation of passive income



