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AHHOTALMS

Jluninomuas paborta BkitovaeT 59 crpanui, 11 pucyHkoB, S5 npuiioxenuid, 15
HMCTOYHUKOB.

KimoueBbie cnoBa: BEB-AHAJIMTUKA, MAIIMHHOE OBYYEHMUE,
AHAJIN3 ITOBEJEHNS ITOJIL30BATEJIEM, AJITOPUTM, TPADUK.

OOBEKTOM HCCIIECAOBAHUS SBISIFOTCS TIPOIECCHI aHATN3a TAaHHBIX BeO-Tpaduka, a
TaK)Ke JaHHBIC O TOJIb30BATEISIX W UX B3aUMOJCHCTBUU C KOHTEHTOM. [IpemMerom
WCCJICIOBAHMS BBICTYIIAIOT METOJIBI MAIIMHHOTO OOy4YeHHWs, MPHUMEHSIEMbIE B BeO-
aHAJIMTHKE.

Lenpro wucciienoBaHusl SBISIETCS BBISIBJIEHUE MEPCHEKTUBHBIX HaIpaBICHUN
NPUMEHEHUsI METOJI0OB MAIIMHHOTO O0Oy4YeHuss B BeO-aHAIUTHKE, pa3padoTKa
3 PeKTUBHON MOAECIN PEKOMEH AU U OLIEHKA MOJIh30BaTEIBCKUX MPEINOYTECHUMN.

B xozme paboThl UCHOIB30BaHBI METOJbI CPABHUTEIBHOTO U TEOPETUUECKOTO
aHajau3a, alTOPUTM KOJUTA0OpaTUBHOM (DUIIBTPALINH, a TAKXKE METOIbI KJIaCTEpU3aIUU.

B pesynbTare uccienoBaHus Oblia pa3paboTaHa MOJIEIb KOJIa0OpaTUBHOMN
bunpTpany, KOTOpas JAEMOHCTPUPYET BBICOKYIO TOYHOCTh B MPEACKa3aHUU
IpeanoYTEeHUH oab30BaTeNnel. Takyke ObIIIM OCTPOEHBI pEKOMEHAATEeIbHBIE CHCTEMBI
Ha OCHOBE METOJIOB K-Means u uepapXu4ecKod KIacTepu3alii W IPOBEACH
CpaBHUTEILHBIN aHAN3, KOTOPBIN MOKa3all ciiadyro 3¢ dekTuBHOCTh MeToa K-means,
HO MPHU 3TOM BBICOKYIO 3(h(PEKTUBHOCTh METO/1a HEPAPXUUECKON KIIACTEPU3ALINU.

JIOCTOBEpHOCTh, ~ MaTepuaJoB W  PE3yJbTaTOB  JUIJIOMHON  pabOThI
o0ecrnieunBaeTCsl UCMOIb30BaHUEM MPOBEPEHHBIX MCTOYHUKOB JIUTEPATYPHI, a TaAKXKE
aHAJM30M peajJbHbIX JAHHBIX, YTO TMO3BOJSET TapaHTUPOBaTh OOOCHOBAHHOCTH
BBIBO/JIOB.

AJNTOpPUTM pPEKOMEHJAUHUM MOYKHO YCHEUIHO aJanTUPOBaTh W IPUMEHSTH,
HaIpUMeEp, B AIEKTPOHHOMN TOPTOBJIE /1JIs MOBBILLIEHUS MTPOJIaX, B PUHAHCOBOM cepe -
nos00path OAHKOBCKHE MPOAYKTHI M CTPAXOBKH, MOJAXOJdAIIME KiIHeHTy. Hakower,
oOpa3oBareibHble IUIATPOPMBI MOTYT HCIOJb30BaTh AJITOPUTM JUIsl T0a0opa
MOAXO/SIIEr0 Y4eOHOro Marepuasa U KypCcoB.



AHATALBIS

JpimmomHas npana ykiarouyae 59 craponak, 11 mamonkay, S5 npeikiaganssay, 15
KPBIHILI.

KirouaBbis cnoBel: BOB-AHAJITBIKA, MAIIIBIHHAE HABYYAHHE,
AHAJII3 TTABOJI3IH KAPBICTAJIBHIKAY, AJITAPBITM, TPA®IK.

Ab'exTam nacienaBaHHs 3'SYIISIONIA MPAIRCHl aHANIZY JTaI3€HbIX B30-Tpadiky,
a TaKcama JaJI3eHbIs ITpa KapbICTAJIbHIKAY 11X y3aeMaA3esHH1 3 KaHT HTaM. [Ipanmeram
JaciielaBaHHs BBICTYIAIOLb METabl MalllblIHHATA HAaBYYaHHS, SKisl MPBIMSHSIONIA ¥
B30-aHAMITHILBI.

Mbraii nacnenaBaHHs 3'Ayiellla BBISYJICHHE INEPCHEKTHIYHBIX HalpaMKay
NpBIMSHEHHS MeTajay MalllblHHara HaBy4YaHHs ¥ B30-aHAMITHILBI, paclpanoyka
3 eKThIYHAN MaadJ1l PIKaMEHJAlbIN 1 allPHKa KapbICTALIKIX IepaBar.

V¥ xon3e paboThl BEIKAPHICTaHbI META/IbI MapayHaIbHAra 1 T3ap3ThIYHATA aHAITI3Y,
anrapbeIT™ KanabapaibliiHail (piabTpalbli, a TakcaMa MeTaJibl KJIacTapbI3allbli.

VY BBIHIKY JacienaBaHHs Oblla pacmpalaBaHa MaJpjib  KajgaOapariblifHail
buibTpanbli, fKas JIPMAHCTPYE BBICOKYIO JakKjJaJHAclb y TpaJKka3aHHl MepaBar
KapbIcTasbHIKaY. Takcama ObLIl Ta0yJaBaHbIs PIKAMEHJALBINHBIA CICTIMbI HA ACHOBE
MeTanay k-means 1 iepapXiuyHail KjacTapbl3allbli 1 TpaBEA3€HbI MapayHalIbHbI aHATI3,
AK1 Takazay cialyro 3(]exkThlyHaclb MeTaay k-means, ane Mpbl I3THIM BBICOKYIO
7 eKTBhIYHACI> METAAY 1epapXiuyHail KiacTapbl3allblli.

JaknagHacip MaTIpblsiiay 1 BbIHIKAY JbIIUIOMHAN mpaibl 3abscredBaeria
BBIKAPBICTAHHEM MpaBEpPaHbIX KPBIHIL[ JITApaTypbl, a Takcama aHaji3aM pPIAJIbHBIX
JAA3€HbIX, IITO Ja3Balige rapaHTaBalb aOrpyHTaBaHACLb BHICHOY.

AJNrapeITM paIKaMeHAAllblii MOXKHA TMAacIsxoBa ajanTaBailb 1 YKbIBallb,
HAIpPBIKIAJl, Y JIEKTPOHHAN raH Il JJid MaBbIIPHHA NpoAaxay, y ¢hiHaHcaBail chepsl
- nagalpanp OaHKAYCKis TPaayKThl 1 CTPaxoOyKi, MPBIIATHBIA KiieHTy. Hapoiiie,
aayKalbliHbIsA IJIATGOPMBI MOTYIlb BBIKAPBICTOYBAllb aJIrapbiTM ISl Magoopy
najbpIX0/IHara HaBy4ajibHara MaTIpbIsTy 1 Kypcay.



ANNOTATION

The thesis includes 59 pages, 11 drawings, 5 appendices, and 15 sources.

Keywords: WEB ANALYTICS, MACHINE LEARNING, USER BEHAVIOR
ANALYSIS, ALGORITHM, TRAFFIC.

The object of the study is the analysis of web traffic data, as well as data about
users and their interaction with content. The subject of the research is machine learning
methods used in web analytics.

The purpose of the research is to identify promising areas of application of
machine learning methods in web analytics, develop an effective recommendation
model and evaluate user preferences.

In the course of the work, methods of comparative and theoretical analysis, a
collaborative filtering algorithm, as well as clustering methods.

As a result of the research, a collaborative filtering model was developed that
demonstrates high accuracy in predicting user preferences. Recommendation systems
based on k-means and hierarchical clustering methods were also built and a
comparative analysis was carried out, which showed the weak effectiveness of the k-
means method, but at the same time the high efficiency of the hierarchical clustering
method.

The reliability of the materials and results of the thesis is ensured by the use of
verified literature sources, as well as the analysis of real data, which ensures the validity
of the conclusions.

The recommendation algorithm can be successfully adapted and applied, for
example, in e-commerce to increase sales, and in the financial sector to select banking
products and insurance suitable for the client. Finally, educational platforms can use an
algorithm to select suitable educational materials and courses.



