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PE®EPAT
Junomuas pa6ora, 70 c., 36 puc., 26 UCTOUHUKOB, 7 TPUIIOKEHHUIA.

CUCTEMA PEKOMEHJAIIMN, MAIIIMHHOE OBYYEHME, ML.NET,
HABOP JAHHLBIX, MAIIMHbBI ®AKTOPU3ALINNU, KOJUJIABOPATUBHAS
OUJIbTPALIMA, ITPOBJIEMA XOJIOAHOI'O CTAPTA, KOCHHYCHOE
CXOACTBO, bOT-ITPUIIOXEHHUE, AZURE, CLOUD-TEXHOJIOI' .

Obvexm uccnedosanuss — Ha0OpP PEUTHUHTOBBIX JAHHBIX O (UIBMAX C BEO-
caiita MovielLens, allropuTMbl MAIIMHHOTO O0YYEHUS JJI1 CUCTEM PEKOMEHAAIIH,
matgopma ML.NET, cepBucsl Azure Bot Service u Bot Framework, cepBucsi
oOnaunbIx BeunciaeHuit Azure Cloud Services.

L]env pabomsi — NMOCTPOEHUE MOJEIH MALIMHHOTO O0YUYEHUs JJII CUCTEMBI
pEeKOMEHJalui, TOPOEKTUPOBAaHME U pa3paboTKa  OOT-NPUIIOKEHUs  C
ucnonb3zoBanueM Cloud-TexHonoruid, yMemoIIero pacno3HaBaTh €CTECTBEHHBIN
A3BIK TI0JIb30BATENIsA, U MHTErpalus OOT-MPUIIOKEHUS C CUCTEMON PEKOMEHAALIHIA.

3a Bpemsi paboThl ObUIM PELIEHBI CIEAYIOIINE 3aaul: UCCIET0BAHBI THUIIbI
CUCTEM PEKOMEHJAINH, paccMOTpeHbl Bo3MOXHOCTH Miargopmel ML.NET,
M3yuyeH Habop naHHbIX O ¢uiabMax Movielens, co3gaHa Mojelb MaIIMHHOTO
oOy4eHHMs JUJIl CUCTEMBbI PEKOMEHIAIMi (PUIbMOB IOJIb30BAaTEISIM Ha OCHOBE UX
MpeANoYTeHUH, olleHeHa 3P (HEeKTUBHOCTh 00YYEHHON MO, UCCIIECIOBAHbI TUTIBI
OO0T-NpUIOKEHUM, U3ydeHbl Bo3MokHOCTH Azure Bot Service u Bot Framework,
Azure Cloud Services mjisi pa3pabOTKu OOT-NPUIIOKEHUM, CIPOCKTUPOBAHO U
pa3paboTaHO OOT-MPUIIOKEHUE, YMEIOIIee pPaclo3HaBaTh E€CTECTBEHHBIN SI3bIK
MOJIB30BATENsl U MHTETPUPOBAHHOE C CUCTEMOW pekoMeHJauui (uiabMoB, OOT-
npuwiokeHue nojakiIoueHo kK kaHamy Web Chat, cozman Bumker uvara Juist
MCIIOJIb30BaHUs €ro Ha BeO-calTax.

BoT-npunoxkeHusi cTaHOBITCS Bce Oojiee pacrnpoCTPaHEHHBIMH, MOCKOJIbKY
yAOOHBI B MCHOJIb30BaHUM, a B3aMMOJECHCTBME C HUMHU HAlIOMUHAET OOILIEHHUE C
YeJIOBeKOM. bBoT-npuioxkeHue ¢ CUCTEMOM pEKOMEHJIAalUUid MOXKET ObITh
UCIIOJI30BaHO B c(epe yciyr, Ha MH()OPMAIMOHHBIX MOpTajgaxX, CTPUMUHIOBBIX
CepBHUCaX, B COMAIBHBIX CETAX M TaK Jajee JAJIs MOIyYeHUs] PeKOMEHAALMMI B X0Oe
B3aUMOJIEUCTBUS C OOTOM Ha €CTECTBEHHOM SI3bIKE.

AJanTUPOBAHHOE MOJ CUCTEMY PEKOMEHJALMN TPEHUHIOB MPUJIOKEHUE B
HACTOSAIIMA MOMEHT HCNOJb3yeTcs B cucteMe TpeHMHroB MOOO «Okcanem» nis
PEKOMEHJJAllMM TPEHUHIOB COTPYJHUKAM B COOTBETCTBHM C MX MPEANOYTECHUSMHU.
Jannast pa3paboTka TMO3BOJIAET MOJb30BATENI0, HCIHOJB3YIOMIEMY CHCTEMY
TPEHUHTOB, B PEXXHME PEATIbHOIO BPEMEHH MOJYYUTh MOMOIIL B BIOOpPE KypCOB
WM BEOMHAPOB, 33]1aB BOIPOC HA €CTECTBEHHOM S3BIKE.



PODEPAT
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CICTOMA  PBKAMEHJAIBII, MAIIBIHHAE HABVYAHHE,
ML.NET, HABOP JAJ3EHDBIX, MAIIBIHBI OAKTAPBI3AILIBII,
KAJIABAPATBIVHA ST ®IJIbTPALIBIS, ITTIPABJIEMA XAJIOJITHATA CTAPTY,
KOCIHYCHAE ITAJABEHCTBA, BOT-IIPBIKITATAHHE, AZURE, CLOUD-
TOXHAJIOI'II.

Ab'exm O0acnedasanns — HAOOp PIUTHIHTABBIX JaA3€HBIX a0 PiibMax 3 BIO-
cailta MovieLens, airapbITMbl MallblHHara HaByYaHHd i1  CICTOM
pakamennaupiii, miarpopma ML.NET, copBicet Azure Bot Service u Bot
Framework, capBicel BoOmaunbix BeuTu3HHSY Azure Cloud Services.

Mbma npayst — mabyaoBa MaJdJIl MalllblHHAra HaBYYaHHS IS CICTIMBI
pOKaMEHJallblil,  MpaeKTaBaHHE 1  pacmpanoyka  OOT-TIpBIKJIATaHHSA 3
BeIKapeicTaHHeM Cloud-TaxHajorii, sKoe yMee pacrasHaBallb HATYpaIbHYI0 MOBY
KapbICTAJIbHIKA, 1 THTATpAIbist OOT-TPHIKIAJaHHS 3 CICTAMAaN PIKaMEHIAITbIH.

3a yac mpailsl ObUII BBIpalllaHbl HACTYIHBIS 3a/Jaubl: JAcieIaBaHbl THIMbI
CICTAM pIKaMEHJallbli, pas3riemkansl  maryeiMacii  miaatdopmsl  ML.NET,
BBIBy4YaHbl Habop mgam3eHsix ab Qinbmax Movielens, cTBopaHa Mamdib
MallIbIHHAra HaBY4YaHHs JIJISl CICTAMBI paKaMeHAaIblid GpiuibMay KapbiCTadbHIKaAM Ha
acHOBE 1X TMepaBar, amPHeHa S(PeKTHIYHACIP HaByYaHall MaJdJii, Jaclie/laBaHbI
THIIIBI OOT- TPBIKJIAJIAHHAY, BbIBy4aHbl MarubiMaciii Azure Bot Service 1 Bot
Framework, Azure Cloud Services nmus pacnparoyki OOT-TIpBIKIagaHHSY,
CIpacKTaBaHa 1 pacrmpaiaBaHa OOT-TIpbIKJIAJaHHEe, SKOE€ MOXa pacla3HaBallb
HATypaJbHYI0 MOBY KapbICTaJIbHIKA 1 IHTATpaBaHae 3 CICTAMall pAKaMEHJIAIlbIi
¢binpMay, O0T-TIpBIKIIaIaHHe TIaJKITIouaHa 1a kanana Web Chat, cTBOpaHbl BIKAT
yaTa JiJIsl BBIKAPBICTAHHS SIT0 HAa BAO-caiiTax.

bor-npeikiiaganHs cTaHOBALIA Y€ OOJBII pachaycCroKaHbIMi, MaKOJIbKI
3pY4YHBISl ¥ BBIKAPBICTAHHI, a Y3aeMaa3esiHHE 3 1M1 HaraJiBae 3HOCIHBI 3 YajlaBeKaM.
Bor-npeikiaganHe 3 cicTaMail pakaMeHIalblii MOXKa ObIIb BhIKAphICTaHA ¥ chepsl
Maciayr, Ha 1HpapMaIbIfHBIX MapTaliax, CTPUMUHTOBBIX COPBICAX, Y CAIBISUIBHBIX
CeTKax 1 IITaK Jajei JUIs aTphIMaHHS pIKAMEHIAIbIA Y XO/A3¢e Y3aeMaa3esHHS 3
00TaM Ha HaTypajbHall MOBE.

AgnanTaBaHae Taja CICTAMY pIKaMEHJAIBI TpPIHIHTay MpPBIKIaJaHHE ¥
ISATIepaIIHi MOMAaHT BBIKapbIcTOYBaemma ¥ cicraome TpaHidray 3TAA «Dxcamdmy»
JUISL pIKaMEHIallbll TPIHIHTAY CyMNpalloyHIKaM y ajmaBeaHacIll 3 1X repaBarami.
Jlamzenast pacmparoyka Ja3Bajisiec KapbICTaNbHIKY, SIKI BBIKAPBICTOYBaE CICTIMY
TPAHIHTAY, Y PIKbIME prajbHara 4acy arpbiMallh JanaMory ¥ BeiOapsl Kypcay ado
Bo0iHapay, 3a1ay1Ibl IBITAHHE HA HATYpaJIbHAN MOBE.



ESSAY

Graduate work, 70 p., 36 fig., 26 sources, 7 appendices.

Keywords: RECOMMENDATION SYSTEM, MACHINE LEARNING,
ML.NET, DATASET, FACTORIZATION MACHINES, COLLABORATIVE
FILTERING, COLD START PROBLEM, COSINE SIMILARITY, BOT APP,
AZURE, CLOUD TECHNOLOGIES.

The object of research is a movie rating data set from the MovieLens
website, machine learning algorithms for recommendation systems, ML.NET
framework, services Azure Bot Service and Bot Framework, cloud computing
services Azure Cloud Services.

The purpose of the work is to build a machine learning model for a
recommendation system, to design and develop a bot application that can
recognize the user's natural language using Cloud technologies, and to integrate the
bot application with the recommendation system.

During the work, the following tasks were solved: the types of
recommendation systems were investigated, the capabilities of the ML.NET
platform were considered, the data set about MovieLens films was studied, a
machine learning model for the system of recommending films to users based on
their preferences was created, the efficiency of the trained model was evaluated,
the types of bot- applications were investigated, the capabilities of the Azure Bot
Service and Bot Framework, Azure Cloud Services for developing bot applications
were studied, a bot application that can recognize the user's natural language and
integrated with the movie recommendation system was designed and developed,
the bot application was connected to the Web Chat channel, a chat widget for use
on websites was created.

Bot applications are becoming more popular because they are easy to use,
and interacting with them is like communicating with a human. A bot application
with a recommendation system can be used in the service sector, on information
portals, streaming services, on social networks, and so on to get recommendations
during interaction with the bot in natural language.

The application adapted to the training recommendation system now is used
in the training system of Exadel FLLC to recommend trainings to employees in
accordance with their preferences. This app allows the user using the training
system to receive real-time help in choosing courses or webinars by asking a
question in natural language.



	РЕФЕРАТ
	РЭФЕРАТ
	ESSAY

