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Obvexmom  uccnedosauusi  SABJISIOTCS  MHBECTHIIMOHHBIE  TMOpTQenH,
c(opMUPOBaHHBIE U3 PANUYHBIX (PUHAHCOBBIX MHCTPYMEHTOB, BKJIIOUAsl BATIOTHI U
akuuu. [lpeomemom uccreoosanusi BBICTYNAIOT MAaT€MATHUYECKHE METOAbl U
MOJIETH, JIeKAl[Ue B OCHOBE ONTUMHU3ALUU CTPYKTYpPhl HHBECTUIIMOHHOTO
noptders.

Llenv Ounnommoti pabomwl 3akioyaeTca B pa3paboTke W ampodauu
JITOPUTMOB ~ ONTUMHU3ALIMM WHBECTULIHMOHHOTO TMOPT(Es, OCHOBAaHHBIX Ha
KJlaccuyeckux Teopusix Mapkosuia u I[llapna, a Takke Ha YUCIEHHBIX METO/JaxX
ontumu3anuu, B yactHoctr SLSQP (Sequential Least Squares Programming).

JUIst mOCTMKEHUs MOCTAaBICHHOW Lien B paboTe pewaromcs caedyrouue
3a0avu:

aHAIM3 KJACCUYECKUX TMOAXOJ0B K (QopMHUpOBaHUIO 3(H(PEKTUBHOTO
MHBECTUIIMOHHOTO MOPTQEs;

MaTeMatuyeckas dopMmanu3aius  3aJadyd  ONTUMHU3AIMH  CTPYKTYPHI
noptderns;

peaiM3anys M OIIEHKA KadecTBa HKCIEPUMEHTAIbHOTO HCCIEIOBaHUS Ha
npuMepe mopTdenel BATIOTHBIX Map U MEKIYHAPOIHBIX (DOHIOBBIX MHIEKCOB.

llonyuennvie pesyrbmamosl U UX HO8U3HA — TIOJTYUYEHBI CIEIYIOLINE HOBBIE
NPAKTHUECKH 3HAYMMBIE pE3yJbTaThl: pa3zpaboTaHa MoOJENb ONTUMHU3ALNN
CTPYKTYphl MHBECTHLIMOHHBIX NOpTQenell Ha OCHOBE KPUTEPUEB MaKCHUMH3ALUU
kodhdummenta Illapma w  mMuHUMH3aMM  pucka; cPOPMUPOBAHBI U
MIPOAHATM3UPOBAHBI BAMIOTHBIE MOpTdenu mo AaHHbIM HammonansHOTO OaHKa
PecnyOniuku benapych u psiHka Forex, a Takxke MeXIyHapoHble NOPTHEIN aKuui
CIIA, Anonun u ['epmannm ¢ y4€TOM MEKPBIHOYHOW KOPPEIISALIMH.

PaboTa BBINIOJIHEHA CaMOCTOATENBHO, C COOJIIOCHUEM aKaJeMHYECKUX
CTaHIAPTOB M MOXKET OBITh PEKOMEHJOBaHA K BHEAPECHUIO B MPAKTHKY
MHBECTUIIMOHHOTO aHAJN3a.



AHaTanubIg

Heimmomnas padota, 64 c., 26 man., 19 tabn., 2 nanatki, 21 kpsIHimna.
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Ab'ekmam  Oacnedasanms — 3'AYAAIONIA  IHBECTBIINBIMHBIA — mapTdent,
capmaBaHbIsl 3 PO3HBIX (DIHAHCABBIX IHCTPYMEHTAY, YKIIIOUAIOUbl BAJIFOTHI 1 aKIIbIi.
Ilpaomemam oacnedasants BHICTYIIAIONL MATIMATHIYHBIS METAIbI 1 MAIDI, SKis
JsDKAllb Y aCHOBE alThIMI3allbli CTPYKTYPBI IHBECTHIIbIHATA TApTQEs.

Mbma Owvinomunati npayst CKIaAaeIia y pacuparoyubl 1 ampadaribli
aJrapbITMay anThIMi3albll 1HBECTHILbIIHATA ApTQeis, 3aCHABaHbIX Ha KJIACIYHBIX
TI0phIsiXx MapkoBuna 1 llapma, a Takcama Ha JiKaBbIX MeTajlax anThIMi3albll, Y
npsiBatHacii SLSQP (Sequential Least Squares Proarammin).

JIns macsiTHEHHSI macTayJieHadl MAThl y TIpallbl BbIPALIAONLA HACMYNHbLA
3a0ayvl:

aHajl3  KJIAClYyHbIX  majpixoJay aAa  (apmipaBaHHS  3(eKThIyHara
1HBECTBILbIIHAra napTges;

MaTAMaThIuHas (papManizallbis 3a1a4bl alnThIMI3aIbll CTPYKTYPHI apTdes;

poanizanblsl 1 alPHKa sKaclli JKCHEpbIMEHTAJbHAra Jacje/llaBaHHsd Ha
MpBIKIIa3e MapTdenssy BATIOTHBIX Map 1 MKHAPOIHBIX (OHAABBIX 1HIIKCAY.

Ampuvimansla 6bIHIKI T IX HABI3HA — aTPHIMAHbBI HACTYTIHBISI HOBBIS IIPAaKThHIYHA
3HAYHBIS BBIHIKI: pacnpaliaBaHa MajdJib anThIMI3albll CTPYKTYpPbl IHBECTBILILINHBIX
napTdensy Ha acHOBE KpBITAPbIAY MakciMizalpll Kadgdinsienta Illapma 1
MIHIMi3albll PbI3bIKI; chapMipaBaHbl 1 MpaaHali3aBaHbl BAJIIOTHBIS mapTdeni na
nan3enbix HanpistHanbaara 6anka Pacny6uiki benapycs 1 peiaky Forex, a Takcama
MibKHapoHbls naptdeni akipiii 3ITA, Anonii 1 ['epmanii 3 ymikam MiKpbIHKaBan
KapaJISIIbIi.

[Ipana BhIKaHAHA camMacTOWHA, 3 3aXaBaHHEM AaKaJdMIUHBIX CTaHAapTay 1
MoO>Ka OBIIb pIKaMeHAaBaHa Ja YKapaHEeHHs ¥ IPAaKThIKY 1HBECThILbIiHAra aHAMI3Y.
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The object of the research is investment portfolios formed from various
financial instruments, including currencies and stocks. The subject of the research
iIs mathematical methods and models underlying the optimization of the investment
portfolio structure.

The purpose of the research is to develop and test algorithms for optimizing
an investment portfolio based on classical Markowitz and Sharpe theories, as well
as numerical optimization methods, in particular SLSQP (Standard Squares
Algorithm).

To achieve this goal, the following tasks are being solved:

analysis of classical approaches to the formation of an effective investment
portfolio;

mathematical formalization of the portfolio structure optimization problem;

implementation and evaluation of the quality of experimental research using
the example of portfolios of currency pairs and international stock indices.

The results obtained and their novelty are the following new practically
significant results: a model for optimizing the structure of investment portfolios
based on criteria for maximizing the Sharp coefficient and minimizing risk has been
developed; currency portfolios based on data from the National Bank of the Republic
of Belarus and the Forex market, as well as international portfolios of stocks in the
United States, Japan and Germany, taking into account intermarket correlation, have
been formed and analyzed.

The work was performed independently, in compliance with academic
standards, and can be recommended for implementation in the practice of investment
analysis.



