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AHHOTALMA

Junnomuas  paboma, 65 cmpanuy, 25 unnrocmpayut, 36 dopmyn, 5
NPUNOdHCEHUL, 7 UCMOYHUOS.

Knrouesvie cnosa: FPAZ[HEHTHBIﬁ BYCTHUHI', LIGHTGBM, SMOTE,
AHCAMBJIEBBIE METO/1bl, MAILIMHHOE OBYYEHHUE.

Obvekmom  uccne0osanuss A6IANOMCA AHCAMONEBble METOAbl IIyOOKOTo
00y4eHHUHI.

IIpeomemom uccrnedosanusi A6AAOMCA AHCAMOJEBBIE AJITOPUTMBI TIIyOOKOTO
oOyueHus1, IX TPUMEHEHHUE B 3aJ]aue MPOTHO3UPOBAHMS KyPCOB KPUIITOBAIOT.

Llenvio pabomwi se6nsemcss aHaIU3 aAHCAMOJIEBBIX METOJOB M Pa3IUMYHbIX
pealM3aliid TpaJueHTHOro OyCTHHra, WCCIENOBaHHE MX TMPEUMYIIECTB U
HepocTaTkoB. [locTpoeHue anropurMa NporHo3UpoBaHus PUHAHCOBOTO MHJIEKCA.

Memoodamu ucciredoanusi AGNANMCSA METOAbl MAIIUHHOTO OOyYCHUS W
rpauyecKue HHCTPYMEHTHI.

Ionyuennvie pe3ynomamol U UX HO8U3HA: BBISIBICHBI MOJOKUTEIbHBIE CTOPOHBI
YW OrpaHWYCHHs] Pa3MUYHBIX I[IOAXOJOB K aHCAMONUPOBAHUIO W peaTu3alluu
rpagueHTHOT0 OycTuHTra. J[1s mpoBeneHHs aHanmM3a METOAOB ObUTH pa3paboTaHb
IPOrpaMMbl JUIsl TPAJAUEHTHOrO OYCTUHTa M aJlfOPUTMA CHHTETUYECKON reHepauu
nanabix SMOTE. beun nmpennokeH W peanu3oBaH aHCaMONb JUIsl TNpeacKa3aHus
(MHAHCOBOTO MHJEKCA.

Jlocmoseprnocme  mamepuanog u - pe3yibmamos — OUNJIOMHOU — pAOOMbL:
UCIIONb30BAaHHBIE MaTepuaibl M Pe3yJabTaThl JAUIIOMHON pabOThl  SBISIOTCS
nocToBepHbIMU. PaboTa BhINOIHEHA CaMOCTOSTENBHO.

Ob6nacmoio B03MOIHCHO2O NPAKMu4ecKo2o NpUMEHEeHUsi  ABIAemCcs

IIPOTHO3UPOBAHUE BPEMEHHBIX PAIOB.



AHATANBISA

Ivinnomuas npaya, 65 cmaponax, 25 intocmpaysiii, 36 popmyn, 5 oadamkay, 7
KDbIHIY.

Knwouasviss cnoswvr: I'PA/[BIEHTHHI BYCTHIHI, LIGHTGBM, SMOTE,
AHCAMBIIEBBIA META/IbI, MAIIIBIHHAE HABYY5HHE.

Ab6’ekmam Oacnedasanus 3’aAyaayya aHCAMOIICBBIS METAabl TJBIOOKAra
HaByYaHHSI.

Ilpaomemam oacnedasanns 3’aynsaroyya aHCaMOJIEBBISI aJITapbITMBbI TJIIOOKAra
HaBYyYaHHS, 1X MPBIMSHEHHE ¥y 3a7adbl IparHa3aBaHHA Kypcay KPBINTABATIOTAY.

Mbmaii npayvt 3’synrsgeyya aHaIl3 PO3HBIX TAJbIXOJAy Jda HaBy4YaHHS
HaKipaBaHbIX 1MaBEepHACHBIX TrpadaBblX MaadJsy, JaciellaBaHHe 1X IepaBar 1
Hemaxomnay. [labGymoBa anrapeiTMy mparfHa3zaBaHHs (iHaHcaBara 1HJIKCY.

Memadami oOacnedasanns 3 ’sayaaoyya MeTaabl MalllbIHHAra HaBy4YaHHS 1
rpaiyHbIA IHCTPYMEHTHI.

Ampvimanvlsa 8bIHIKI | IX HABI3HA: BBISYIICHBI CTAaHOYUBIA Oaki 1 aOMekaBaHHI
PO3HBIX MaJbIXoAay Ja aHcaMOJsIBaHHA 1 paajizaibll rpaableHTHara OycThiHry. Jlis
MpaBsI3€HHs aHAII3y Merajgay Obull malynaBaHbl MparpaMMbl Ui T'paJbleHTHara
OYCTBIHTY 1 alrapbITMy CiHTAThIUHAM reHeparnibli JaHbix SMOTE. beiy npananaBansl
1 paanizaBaHbl aHcaMOJIb JJIs [IparHa3zaBaHHs (iHaHCaBara 1HADKCY.

Hacmasepuacyvb mamapwisanay i 6vblHIKA) ObINIOMHAU NPpAybl: BHIKAPBICTAHbISA
MaTAIPBISUIBI 1 BBIHIKI JABIIJIOMHAM mpanbl 3°synsionna gactaBepHbiMi. [Ipana
BbIKaHAHA CaMacTOMHA.

Bobnacyio macuvimaza npakmiunaza npviManenus 3 'ayisdeyya NparHa3aBaHHe

YacaBbIX IIdparay.



ANNOTATION

Diploma work, 65 pages, 25 illustrations, 36 formulas, 5 appendices, 7 sources.

Keywords: GRADIENT BOOSTING, LIGHTGBM, SMOTE, ENSEMBLE
METHODS, MACHINE LEARNING.

The object of the research is ensemble methods of deep learning.

The subject of research is ensemble deep learning algorithms and their
application in the task of forecasting cryptocurrency prices.

The purpose of the research is to analyze ensemble methods and various
implementations of gradient boosting, investigating their advantages and
disadvantages. Development of a financial index forecasting algorithm.

Methods of research are machine learning methods and graphical tools.

The results of the work and their novelty: the positive aspects and limitations of
different approaches to ensembling and gradient boosting implementations have been
identified. For the analysis of the methods, implementations of gradient boosting and
the SMOTE synthetic data generation algorithm were developed. An ensemble for
predicting a financial index was proposed and implemented.

Authenticity of the materials and results of the diploma work: the materials used
and the results of the diploma work are authentic. The work has been put through
independently.

Recommendations on the usage: time series forecasting.



