BEJIOPYCCKHUM rOCYJAPCTBEHHBIII YHUBEPCUTET

DakyJbTeT NPUKJIATHOU MATEMATUKH M HH(POPMATHKH

Kadeapa koMnbHOTEpPHBIX TEXHOJOTHI U CHCTEM

AHHOTAIUS K JUTNIOMHON paboTte

«OB APXUTEKTYPA U PABPABOTKA PEKOMEHJIATEJIbHOM
CUCTEMBI U1 COOUAJIBHBIX IIVIAT®OPM HA OCHOBE
MAHNINHHOI'O OBYYEHUA»

Mumrna Mapus BuranbeHa

Hayunslit pykoBOAMTENH — TOKTOP NEAArornuecKuX HayK, KaHAUAAT (PU3HKO-
MaTE€MaTHYECKUX HAYK
Kazauenok B. B.

Mpunck, 2025



AHHOTALIMSA

Hunnomnas paboma, 50 cmpanuy, 11 unnrocmpayuu, 6 mabauy, 5 gopmyn, 14
UCTMOYHUKOS.

Kniouesvie cnosa. PEKOMEHJIATEJIBHBIE CUCTEMbBI, MAIIMHHOE
OBYUEHUE, TUBPUJIHBIE AJI'OPUTMBI, IIPOBJIIEMA XOJIOJHOI'O
CTAPTA, BEKTOPHBIE I[NPEJCTABJIEHU A, MATPUYHAA
OAKTOPU3ALIMA, TAPTETUHI .

Obvekmom ucciedo8anus AGIANMCA ANTOPUTMbl MAITUHHOTO OO0y4YeHUsS U
apXUTEKTypa PeKOMEHIATEeIbHBIX CHCTEM.

IIpeomemom uccnedoganus A61A0Mcs METOABl U TOAXOIBl K TOCTPOSHHUIO
TUOPUIHBIX PEKOMEHAATENbHBIX CUCTEM, UX MPUMEHEHUE I YIYUIICHUS KauyecTBa
TIePCOHATN3ATIHH,

Llenvio  pabomei a615emcs co3JaHue BBICOKOTIPOU3BOIUTEIHLHOM
PEKOMEHJIaTeIbHOM CHUCTEMbI, OOECHEUYMBAIONIEH TOUYHYIO MEPCOHAIM3AIMNIO TPU
00paboTKe 3HAYUTEIBLHBIX MACCUBOB MOJIb30BATEIbCKUX TAHHBIX.

Memooamu uccredosanus a61410mcsi aHAIU3 CYIIECTBYIOIMIUX TMOJIXOJ0B K
MOCTPOCHUIO PEKOMEHIATENbHBIX CHCTEM, pa3paboTka THOPHIHOHW MOJCIH,
TECTUPOBAaHUE C WCIIOIB30BAHWEM CTaHIAPTHBIX METPUK, OKCIIEPUMEHTATbHAS
otieHka 3¢ HekTUBHOCTH uepe3 A/B-TectupoBanue.

Ionyuennvie pesynomamul U ux HO8U3HA. pazpaboTaHa TOTOBas K BHEAPEHUIO
peKoMeHaTeNbHas cuctema, Kotopas 3(G(EKTUBHO pemniaeT MnpoOjeMy XOJOIHOTO
cTapta, OOeCleYynBaeT 3HAYMTEIHHOE IOBBINICHHE TOYHOCTH PEKOMCHIAMA |
peanu3yeTr cOaJaHCHUPOBAHHBIA MEXAaHW3M pACTIpPEISICHUS KOHTCHTa C ITOJHBIM
Ha0OpOM UHTEP(PEICOB MIJIsi MHTETPAIUU B CYIIECTBYIOMIHE MIIAT(HOPMEI.

Jlocmosepnocme  mamepuanos u - pe3yibmamos  OUNJIOMHOU  pAOOmbL.
WCIIOJIb30BAHHBIE MaTepuaabl W PE3yJbTaThl JUIMJIOMHOW pabOThI  SBISIIOTCS
JIOCTOBEpHBIMU. PaboTa BHITIOJIHEHA CAMOCTOSITENHHO.

Obracmvio  803MOIHCHO20 NPAKMUYECKO20 NPUMEHEHUs 56/15emcs CO3JaHue
npoeCCHOHANBHBIX ~ COIMANBHBIX CETeH, KOPHMOPATUBHBIX Meaua-tiaTdopm,

AKCTIEPTHBIX COOOIIECTB U 00pa30BaTEIBHBIX PECYPCOB.
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AHATANBISA

Hvinnomnas npaya, 50 cmaponax, 11 intocmpayseiii, 6 maoniy, 5 opmyn, 14
KDbIHIY.

Knouaswiss cnoser:. POKAMEHJIAIBIMHBISA CICTAOMBL, MAIIBIHHAE
HABYYAHHE, TIBPBIJIHbISA AJITAPBITMBI, TIPABJIEMA XAJIOJIHAT A
CTAPTY, BEKTAPHbIA ITPAJICTAYJIEHHI, MATPBIUHAA
OAKTAPBI3AILLBIA, TAPTETBIHI.

Ab’exmam OacnedasanHs 3’aAyiAOYYya ANTapbITMbl MalllblHHAra HaBYyYaHHS,
apXITIKTypa pIKaAMEHIAIBIHHBIX CICTIM.

Ilpaomemam oOacnedasanns 3’synaoyya METaAbl 1 MAABIXObl J1a Ta0yI0BbBI
TOPBITHBIX PAKAMEHAAIBIMHBIX CICTAM, 1X YXKbIBAaHHE [JIs MAJSAIIIDHHSA SKacIl
nepcaHanizalpbli.

Mbmaii npaywl 3’aynseyya CTBapdHHE BBICOKAIIPATyKLbIMHAN
pAKaMeHIallbIiHAN CICTAMBI, sKas 3a0scrieyBae MAKIAJHYIO TMEpCAHAI3AIBII0 TP
anparoybl 3HAYHBIX MaciBay KapbhICTALIKIX IaHbIX.

Memaoami Oacnedasanns 3’ayisoyya aHajll3 ICHYIOUYBIX MMaAbIXoaay Ja
na0y/I0Bbl pIKaMEHAALBIMHBIX CICTAM, pacnparoyka riopblagHail Maadil, TICTaBaHHE
3 BBIKAPBICTAHHEM  CTAHIAPTHBIX  METPBIK, JKCIIEPBIMCHTAJIbHAS  aldHKa
adexThIyHAcI TTpa3 A/B-TacTaBaHHe.

Ampoimanvia 6wviHiKi [ IX HaI3Ha. pacmpalaBaHa TaToBas Ja YKapaHEHHA
pAIKaMEeHIallblitHas cicTAMA, sikasi A(eKThIYHA BhIpaiiae rnpadjieMy XajiojHara crapry,
3a0screuBae  3HAYHAC TABBINIPHHE JaKIaJHACIII pPAKAMEHIAIBId 1  pdlaiizye
30ajaHCaBaHbl MEXaHI3M pa3MepKaBaHHS KaHTIHTY 3 MOYHBIM HabopaM 1HTIp(deiicay
JUTSL THTATpAIlbll ¥ ICHYIOUBIS TIAT(HOPMBI.

Jlacmasepnacyv mamaspuianay i 6blHIKAY ObINIOMHAU Npayvl. JaKIaAHACIh
MaTIPhIsJIay 1 BBIHIKAY ABIIIIOMHAN paOOThI: BBIKAPHICTAHBIS MATAPBISIIBI 1 BBIHIKI
JBITITIOMHAN paOoThI 3'SyIsroIa nakiaaabmi. [Ipara Beikanana camacToifHa.

Bobnacyro maeuvimaca npakmeiunaea NpbIMAHEHHS 3 ’sAyadeyya CTBAPIHHE
npadeCiiHbIX CaIbISUTBHBIX CETAK, KaprapaThIYHBIX MEIbIS-TUIaT(GOPM, SKCIIEPTHHIX

CYTNOJbHACIAY 1 afyKalbIMHBIX pAcypcay.



ANNOTATION
Diploma work, 50 pages, 11 illustrations, 6 tables, 5 formulas, 14 sources.

Keywords: RECOMMENDER SYSTEMS, MACHINE LEARNING, HYBRID
ALGORITHMS, COLD START PROBLEM, VECTOR REPRESENTATIONS,
MATRIX FACTORIZATION, TARGETING.

The object of the research is machine learning algorithms, recommender
systems architecture.

The subject of research is methods and approaches to the construction of hybrid
recommender systems, their application to improve the quality of personalization.

The purpose of the research is development of a high-performance
recommender system providing accurate personalization when processing significant
volumes of user data.

Methods of research is analysis of existing approaches to building recommender
systems, development of a hybrid model, testing using standard metrics, experimental
efficiency evaluation through A/B testing.

The results of the work and their novelty: a production-ready recommender
system was developed that effectively solves the cold start problem, provides
significant improvement in recommendation accuracy, and implements a balanced
content distribution mechanism with a complete set of integration interfaces for
existing platforms.

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. The results of the work can be used in the
creation of professional social networks, corporate media platforms, expert

communities and educational resources.



