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Pedepar

Hy6sra B.M.Meroabl onTuMHU3anuu B MalllMHHOM oOydYeHuu (au-
mwioMmHas pabora). — Muuck: BI'Y, 2023. — 51 c.

HunomHas pabota couep:kuT: 1 crpannl, 32 UCHOJIb30BAHHBIX HCTOTHIKOB.

Kiouessre cioa: MAIIIMHHOE OBYYEHUWE, METO/IbI OITTUMI3A-
I, TPAIVEHTHHBIN CIIVCK, CTOXACTUYECKHNIT I'PAJIMEHTHBIN
CIIVCK, YCKOPEHHBIE METOAbI, METO/J1 HBIOTOHA, KBA3INHBIO-
TOHOBCKHNE METO/BI, HENPOHHBIE CETU, JIMHENHAY PEIPEC-
CUd, JOT'’NMCTUYECKA{A PEI'PECCHUA.

B jpumomHoil paboTe M3ydaroTcs METOJ/Ibl ONTHMU3AINN, aKTUBHO UCIIOJIb3Y-
eMble B MalllnHHOM oOyueHuu. [IpoBejieH aHaIN3 U pacCMOTPEHBI TEOPETUIeCKIe
OTIEHKHN CXOJIUMOCTH TPAJUEHTHOTO CIIyCKa C TTOCTOAHHBIM MIATOM JIJIS BBHITYKJIBIX
PYHKIMI ¥ CUJIBHO BBITYKJIBIX (PYHKIUI C JIMIIINIEBBIM I'PajiieHToM. PacemoT-
peHa, JIuHeliKa MeTO/IOB I'PaJINEHTHOIO CITYCKA!:

1. rpajgneHTHBIN CIIYCK C TOCTOSIHHBIM I1aroM
2. cTOXaCTUYeCKuil rpaJIMEHTHBIN CIIYCK,

3. METOJI TSKeJIOro IapuKa,

4. metosr Hecreposa.

Tak>ke paccMOTPEHbI METOJIbI BTOPOI'O MOPsiJIKa 1 KBAa3MHbLIOTOHOBCKHE METOJIbI.
CresaH BBIBOJ O TOM, KaKue METO/Ibl JIy4dIlle UCIIOJIb30BaTh JJIsl 3a1a4 JIMHEeTHOM
1 JIOTUCTUYECKON PErpeccuu.

Sapepraercst IUIJIOMHAs paboTa paccMOTpeHneM HeifpoHHbIX cereil. JlaeTcst
KpaTKuil 0630p METOA0B ONTHMU3AIINN, UCIOJIb3YEMbIX JIJIsi 00YYeHUsT HEHPOHHBIX

cereit — RMSprop, Adam, AdaGrad, AMSGrad.



Abstract

Dubjaga V.M. Optimization Methods in Machine Learning (Thesis).
— Minsk: BSU, 2023. — 51 p.

The thesis contains: 51 pages, 32 sources used.

Keywords: MACHINE LEARNING, OPTIMIZATION METHODS,
GRADIENT  DESCENT, STOCHASTIC  GRADIENT  DESCENT,
ACCELERATED METHODS, NEWTON’S METHOD, QUASI-NEWTON
METHODS, NEURAL NETWORKS, LINEAR REGRESSION, LOGISTIC
REGRESSION.

The thesis explores optimization methods actively used in machine learning.
An analysis is conducted and theoretical convergence assessments of gradient
descent with a constant step for convex functions and strongly convex functions
with Lipschitz gradient are considered. A range of gradient descent methods is
examined:

1. gradient descent with a constant step,
2. stochastic gradient descent,
3. heavy ball method,

4. Nesterov’s method.

Second-order methods and quasi-Newton methods are also reviewed. A conclusion
is drawn about which methods are best used for linear and logistic regression tasks.
The thesis concludes with a discussion of neural networks. A brief overview of

the optimization methods used for training neural networks — RMSprop, Adam,
AdaGrad, AMSGrad — is provided.



P>depar

Hy6sra B.M. Merajbl anTbiMi3albli ¥ MallbIHHBIM HaBy4aHHi (IbI-
mwiomHas npama). — Minck: B/1Y, 2023. — 51 cr.

JpIoMHas patia VKirodae § csaoe: 51 ctapoHak, 32 BhIKAPbICTaHBIX KPbIHIII,

Kiouasbiss  ciosel: MAIIIBIHHAE HABYYAHHE, METAJ/IBI AITTHI-
MIBAIBII, TPAJIBIEHTHBI CITVCK, CTOXACTBIYHBI I'PAJIBIEHTHBI
CIIYCK, YCKOPAHBIA META/IBI, METAJT HBbFOTOHA, KBA3IHBIOTO-
HAVCKIA METAJIBI, HEMPAHHBIA CETKI, JHIHENHAS POTPECIHA, JIA-
['ICTBIYHA A POI'PECIA.

Y IBIIOMHAMN Tpalbl BHIBYJaIONIIa MeTa bl allThIMI3allbli, dKisd aKThIyHA BbI-
KapbICTOYBAIOIIA ¥ MAIIbIHHBIM HaByJaHHi. [IpaBea3ennbl anai3z i pasriezKanbl
TaPITHIYHBIA alPHKI 30€KHACII I'pajbleHTHAra CIYyCKy 3 MaCTATHHBIM KPOKaM
JUUTSl BBITYKJIBIX (DYHKITBIHN 1 MOITHA BBITYKJIBIX (PYHKIIBIH 3 JIMIIBIIABBIM IPa/Ibl-
enTaM. Pasrje/zkana napar MeTajgay rpajbleHTHara CiycKy:

1. rpaJIbIeHTHBI CIIYCK 3 MacTasgHHBIM KPOKaM
2. CTOXACTBIYHBI I'PaJILIEHTHBI CITYCK,

3. MeTaJl IsI’KKara Iapbika,

4. meray Hecnepana.

Takcama pazriejizKaHbl MeTaibl Jpyrora napaJjka i KBa3iHbIOTOHAYCKisT MeTabl.
3po0JieHbI BBIHIK a0 ThIM, siKig MeTa bl JIEII BHIKAPbICTOYBAIlb /s 3a/a4 JIiiHeli-
Hali 1 JaricTelaHaii parpecii.

JIbimyioMHas palia 3aKaHuBaellla pasriidigaM HelipaHHbIX ceTak. /laenia Ka-

pPOTKi ab30p MeTajiay alThIMizallbli, siKid BBIKAPBLICTOYBAIONIA /I HaBYJaHHS
Heifpanubix cerak — RMSprop, Adam, AdaGrad, AMSGrad.



