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OBLIAA XAPAKTEPUCTUKA PABOTHI

Marucrepckast auccepraiiusi, 95 crpanuiibl, 22 pucyHka, 7 tabsu, 29 ncrod-
HUKOB.

Kiouesbie cioBa: METO/IBI I'NITVBOKOI'O OBYYEHNA, OITTUMUN-
SAIIA ITIOPT®EJIA, HEMPOHHLIE CETU C JJOJTI'OI KPATKOCPOY-
HOI1 ITAMATU, TPAHC®OPMEPHI, CBEPTOYHBIE HEINPOHHBIE CE-
TH, ®YHKINA ITOTEPH, KOS®OUINEHT HIAPIIA.

Ob61bekT ncciaenoBanus: [loprdesb NHBECTUIIMOHHBIX HHCTPYMEHTOB.

IHear ucciaenoBanusi: Coszjianume MOJIE/IN MAITUHHONO OOYyUYeHHUsI, KOTOpast
reHepupyeT olTUMaJIbHOE PaciipejiesieHe aKTUBOB HOPTQeis, NCXO0Is U3 JIHEBHOI
JIOXOHOCTH 9TUX aKTHBOB U IIPOTPAMMHasI pean3alist ajaropuTMa.

3amaum ucciegoBaHust: [IposecTn anan3 OCHOBHBIX UCCJIEIOBAHUIT 110 Te-
Me paboTbl. OupejenTh KPpyr OCHOBHBIX IOHSTHI U OIPeeeHuil, NCIoJIb3ye-
MbIX B uccienoBanuu. OmnucaTbh U 3alporpaMMUPOBATH apXUTEKTYPbl HEHPOHOI
CeTU C JIOJITOM KPAaTKOCPOYHON IaMATH, BPEMEHHOI CBEPTOYHbIC HEApOHHbIE Ce-
T U TpaHCcOPMEPOB, YTOOBI CPABHUTH KaKasi apXUTEKTypa JaeT 0oJiee BBICO-
KYIO IPOM3BOJUTENIbHOCTD U IIPOAHAJU3UPOBATH 1Oy IeHHbIE PE3Y/IbTaThl 110CIe
IIPOBEJIEHNs] YHMC/IeHHBIX dKCIIepuMeHTOB. [IpoBecTr ducjieHHbIe SKCIIEPUMEHTHI C
nomonibio Python. IToctpouts kKpusble 3pHeKTUBHOCTH.

IlonydyenHbIe pe3yabTaThl N UX HOBU3HA: [Ipe//i02KeHbl 1 pean30BaHbI
METO/IbI IJTyOOKOI0o 00ydeHusI JIJisi ONTUMU3AIUN TOPTdQesisi GUHAHCOBBIX NHCTPY-
MEHTOB.

O6J1acThb BO3MOXKHOT'O MNPAKTUYECKOro IIpUMeHeHmsd: VlHBecruiun,
baHKoBCKasi cdepa, dunaHcoBast cdepa, crpaxoBasi cdepa.



ATYJIbHAA XAPAKTAPBICTBIKA ITPALIBI

Maricrapckasi apicepTalibis, 95 crapoHak, 22 MaJiroHKay, 7 TadJril, 29 KpbIHIII.

KiouaBbisa ciioBbl: METAJIBI ['VIBIBOKAT'A HABYYAHHAA, All-
TBHIMIBALBIA TAPT®EJISA, HEMPOHABBIA CETKI 3 KATSPMIHOBAI
[TAMAILI, TPAHCOOPMEPEI, CBEPTOYHBIE HENPOHABBISA CETKI,
OVHKIIBIA CTPAT, KAS®ILBIEHT ITAPIIA.

AbB’exT macaenaBanHs: [laprdesb iHBECTBIIBINHBIX IHCTPYMEHTAY.

Mb>ta naciaenaBamus: CTBapI HHE MaJdJji MalllblHHAr'a HaBY4YaHHsI, siKasd
refepye alTbIMajbHae pa3MepKaBaHHe aKThIBaY TapTdesis, 3bIXOA3A9bI 3 3EHHA
JIAXOJIHACII TITHIX aKThIBaY 1 mparpaMHuas paJji3allblsd aJrapbITMY.

3asaubl JjaciieaBaHHAa: [IpaBeciii aHaji3z acHOYHBIX jac/ie/laBaHHSY T1a
ToMe pabOThl. BbI3HAUBIL KPYT aCHOYHBIX HMAHAIIAY 1 a3HAUIHHAY, STKisd BbIKa-
phIcTOVBaoIa ¥ maciemaBaddi. Aricanlb i 3amparpamMaBallb apXiTOKTypbl Heii-
pOHaBail ceTKl ¢ joyraili KapoTKaTIpMIHOBall MaMslIll, YacoBail CBEpTOYHbIE Heil-
pPOHaBBIA CeTKi 1 TpaHcdopmepay, Kab napayHalb sikas ApxiTIKTypa Jiae O0JIbII
BBICOKYIO TP IYKIIbIITHACIIH 1 TIpaaHaJi3aBallb aTpbIMaHblsl BbIHIKI Iac/sd TpaBsi-
3eHHS JIIKABLIX dKcrepbiMenTay. [IpaBecrii JlikaBbisd SKCIEPBLIMEHTHI 3 JlaliaMoraii
Python. [TabyaBalib KpbIBbisi 3(heKThIYHACIII.

ATpbIMaHBIg BBIHIKI i iX HaBi3Ha: [IpamanaBanbl i praJizaBaHbl METa b
rIbIOOKara HaBy9YaHHsd JIJIs allThIMizallbli mapTdestsd piHaHcaBbIX IHCTPYMEHTAY.

Bob6saciib MmarysiMara mpakKTbhbIYHAra NpbIMAHEHHS: [HBeCThIIbI, OaH-
Kayckasi cdepa, dinancapas cdepa, crpaxanasi cdepa.



GENERAL DESCRIPTION OF WORK

Master’s thesis, 95 pages, 22 figures, 7 tables, 29 sources.

Keywords: DEEP LEARNING METHODS, PORTFOLIO
OPTIMIZATION, LONG  SHORT-TERM  MEMORY NETWORK,
TRANSFORMERS, CONVOLUTIONAL NEURAL NETWORKS, LOSS
FUNCTION, SHARPE COEFFICIENT.

Object of research: Portfolio of investment instruments.

Purpose of research: Creation of a machine learning model that generates
the optimal allocation of portfolio assets based on the daily return on these assets
and software implementation of the algorithm.

Research goals: Analyze the main research on the topic of the work.
Define the range of basic concepts and definitions used in the study. Describe and
program the architectures of a neural network with long-term short-term memory,
temporary convolutional neural networks and transformers in order to compare
which architecture gives higher performance and analyze the results obtained after
conducting numerical experiments. Perform numerical experiments using Python.
Build efficiency curves.

Obtained results and their novelty: Deep learning methods have been
proposed and implemented to optimize the portfolio of financial instruments.

Area of possible practical application: Investments, banking, finance,
insurance.



