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PE®EPAT

Junnomuas pabora: 54 c., 20 puc., 1 Tadmn., 16 UCTOUYHUKOB.

KawueBbie caoBa: KPUIITOBAJIIOTA, LSTM, GRU, BI-LSTM,
[TPOTHO3UPOBAHUE, MAILIMHHOE OBYYEHUE, HEMPOCETHU

O0bexkT wuccaegoBanus: IIporHo3upoBaHMe 1LEH Ha KPUNTOBAIIOTHI C
ucnoas3oBanueM HeipocereBbix Mojeneit LSTM, GRU u Bi-LSTM.

Heanb uccaenoBanusi: PazpaboTka u aHanmu3 HEUPOCETEBBIX MOJEIEH IS
MIPOTHO3UPOBAHHUS LIEH HA KPUNTOBAIIOTHI.

Metoabl  uccienoBanusi: lcrnonb3oBaHue  HEHWPOCETEBBIX  MOJEIIEH
apxutektyp LSTM, GRU u Bi-LSTM, a Takxe MeT0/10B pea00padbOTKH JaHHBIX U
METPHUK OLIEHKU TOYHOCTH, TakuXx kKak MAPE u RMSE.

IosryyenHble pe3yJbTarTbl U UX HOBHM3HA: [IpemnoxkeHa u peanms3oBaHa
Mozenb Bi-LSTM, noka3aBiias BBICOKYIO TOYHOCTh MPOTHO3UPOBAHMS 1IEH Ha
KPUNTOBAIIOTHL. Pe3ynbTaTbl UYMCIEHHBIX JKCHEPUMEHTOB JEMOHCTPUPYIOT
npeumyuiectBo Moaenu Bi-LSTM no cpaBHEHHIO C TpaJIUIIMOHHBIMU MOJEIISIMU
LSTM u GRU.

Ob0sacTh BO3MOJKHOI'O0 TMNMPAKTHYECKOr0o mnpuMeHeHusi: IIpumenenue
pa3pabOTaHHBIX MOJIENICH B 3aJja4aX MPOTrHO3UPOBAHMUS 1I€H HA KPUIITOBAIIOTHI, UTO
MO3BOJIUT YIYUIUTh CTPATETUU UHBECTUPOBAHUS M TTOBBICUTH UX 3G (PEKTUBHOCTD.



PO®EPAT
JpimnomHuas mpana: 54 c., 20 man., 1 ta6:ma., 16 kpbeIHiIL.

Kawuasbia caoBbl: KPBIIITABAJIFOTA, LSTM, GRU, BI-LSTM,
[TIPATHO3ABAHHE, MAILILIHHAE HABYUAHHE, HEMPACETKI

A0’exkT pacsenaBaHHsi: [IparHazaBanHe komTay Ha KPUOTOBAIIOTHI 3
BbIKapbICTaHHEM HelpaceTkaBbix Magsy LSTM, GRU 1 Bi-LSTM.

Mbra nacienaBanns: BolkapbicTaHHE HEMpAaCETKAaBBIX MRSy apXiTIKTYP
LSTM, GRU 1 Bi-LSTM, a takcama meTagay amparjoyki JaHbIX 1 METPBIK alldHKI
maxnagHacti, Takix sk MAPE 1 RMSE.

Metanb! naciaenaBanns: [Ipumsinenne 1 napaynande magsty LSTM, GRU 1
Bi-LSTM, nanspsausis anpaioyka JaHbIX, allPHKa JaKiIagHaCIl MaJ3sy Ha aCHOBE
metpeik MAPE 1 RMSE.

ATpbIMaHbIA BBIHIKI i ix HaBi3Ha: [IpananaBanas 1 pranizaBaHas Maadib Bi-
LSTM, skas mnaka3ama BBICOKYHK JaKJaJHACUb IIparHa3aBaHHsS KoOILITay Ha
KPUNTOBATIOTHI. BBIHIKI JIIKaBBIX AKCIEPHIMEHTAY JIIMAHCTPYIOLb MIepaBary Majadi
Bi-LSTM y napaynanni 3 TpaabiibiiineivMi Magaasmi LSTM 1 GRU.

BoOsacup MarusiMara npakTblYHAra mnpbIMsAHEeHHs1: BrikapbicTaHHe
pacnpanaBaHblX MaJRJsAy y 3aJadax IOparHa3aBaHHA KOWITAy HA KPUIITOBAJIOTHI,
IITO Ja3BOJIIb MaJeMIIbIlb 1HBECTBHIIBIMHBIA CTpPATAril 1 TaBBICIh 1X
3(heKThIYHACIb.



ANNOTATION
Degree paper: 54 p., 20 ill., 1 tab., 16 sources.

Keywords: CRYPTOCURRENCY, LSTM, GRU, BI-LSTM, PREDICTION,
MACHINE LEARNING, NEURAL NETWORKS

Object of research: Predicting cryptocurrency prices using neural network
models LSTM, GRU, and Bi-LSTM.

Purpose of research: Development and analysis of neural network models for
predicting cryptocurrency prices.

Research methods: Using neural network models of LSTM, GRU, and Bi-
LSTM architectures, as well as data preprocessing methods and accuracy metrics
such as MAPE and RMSE.

Obtained results and their novelty: Proposed and implemented the Bi-LSTM
model, which showed high accuracy in predicting cryptocurrency prices. The results
of numerical experiments demonstrate the advantage of the Bi-LSTM model
compared to traditional LSTM and GRU models.

Area of possible practical application: Application of developed models in
predicting cryptocurrency prices, which will improve investment strategies and
increase their efficiency.



