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Pedepar:

1. Xygnik B.0. Metonuka no6ynoBu peKOMEHIALNHOI cucTeMU AJ1s1 cepy OCBITH Ha OCHOBI ri6pUAHOTO MiAXody. —
Kgasnigikaniiina HayKoBa npalisl Ha [paBax pyKonucy. JlucepTraiis Ha 3100yTTsl HAyKOBOTO CTYII€HsI JOKTOpa
dinocodii 3a cnenianpHicTio 123 Komm'ioTepHa iHxXeHepid. — [lep>kaBHuil yHiBepcuTeT iHpopMaLiiiHO-
KOMYHIKaLiHMX TEXHOJIOTiN MiHicTepcTBa OCBiTH i Hayku YKpainu. — Kuis, 2023. Cy4acHi nigxoau 0o oprasisauii
OCBITHIX IIpoueciB Ipu (OPMYBaHHI iHAUBIIyaNbHOI OCBITHBOI TPAEKTOPIi 300yBayiB OCBITU NOTPEOYIOTh
dhopMyBaHHS PEKOMEHALii 070 BUOOPY HaBYaIbHUX KYPCiB, HAaBYaJIbHOI JiTepaTypy, IPOrHO3YBAHHSI 3aIIUCY
KOPHMCTYBauiB Ha KypC Ta BUPIllI€HHS iHIINX JOTIOMIKHUX OCBITHIX 3a7a4, 110 poOUTH Lii poliecu cdepolo iHTepecy
peKOMeHJALiHNX CUCTEM. AHAJ3 BUKOPUCTAHHS PEKOMEHALiTHUX CUCTEM I10Ka3aB, 110 OiJIbIIiCTh 3 HUX
KOHLIEHTPYIOThCS Ha 3a6e3MeueHHi KOMepLiHUX 3aa4 Ta 1Lijiei, Toi sK B cepi OCBiTH NepHIo4eproBuM

3aBaHHSM € 3ab6e3le4eHHs SIKOCTi OCBITHbOTrO npoliecy. Takoxk, IPUCYTHS CYTTEBA BiIMIHHICTh B 00’€KTax iHTEpECy



Ta LiJIbOBIM ayAUTOPii pEKOMEHIALITHNX CUCTEM B OCBITHIN cdepi: 4iTKO BU3HAUY€HA ayIUTOPisl KOPUCTYBAUiB;
O/IHOPA30BiCTb Ta WIBUAKOIJIMHHA aKTyaJIbHICTb OiJIBIIOCTI peKOMEeHTALill; MOXJIUBICTb OTPUMATH IOIlepenHi
OIIiHKM 00’eKTiB iHTEpeCy 3a paxyHOK 00OBSI3KOBUX ONUTYBaHb. Lle 00yMOBIII0€ IOTPEOY CTBOPEHHS OKPEMOI
METOAMKU 71 T0OYA,0BU PEKOMEHIALIiITHOI CUCTEMU 3 METOIO MiJIBUILIEHHS IKOCTi BUPillIeHHS] PI3HOMaHITHUX
33724 NiITPMMKY IPUAMHATTS PillleHb B OCBITHIX IIpolecax. B po6oTi BupilleHOo akTyalbHe HayKOBO-TIPUKJIaJHE
3aBJaHHS MiBUILLIEHHS SKOCTi HaJJlaHHS peKoMeHalill B cpepi 0CBiTH 32 paXyHOK BUKOPUCTAaHHS pEKOMeHaLiliHO]
CHACTEMU Ha OCHOBI ribpugHoro nigxony. IIposeeHo aHali3 CydacHUX METO/iB, MOJieJIel Ta MiAX0iB 10 00YyL0BU
PEeKOMEeHALifHUX CUCTEM, 30KpeMa: ITifXiJ, Ha OCHOBI KOHTEHTHOI QinbTpaliii; miaxig Ha OCHOBI K0J1abOPaTHUBHOI
dinprpauii; riopunHi nigxoau. [y BpaxyBaHHS Pe3yJbTaTiB OLiHIOBaHb KOPUCTyBaYaMU OO'€KTIB iHTepecy
IIPOBEJEHO OIJISI/L METOiB €KCIIEPTHOrO OLIiHIOBAHHS, PO3IJISIHYTO OCOOJIMBOCTI BU3HAYEHHS Ta CleLniKy
BMKOPHMCTAHHS Pi3HUX LIKaJI, PO3IJISHYTO IMTAaHHS (POPMYBaHHS y3arajlbHEHUX €KCIIEPTHUX OL[iHOK [JIs1
00YNCIIEHHS 3arajlbHOrO PENTUHTY O00'€KTIiB iHTEpeCY KOprCTyBaviB. OCKiNIbKY 3HaYHA YACTUHA XapaKTEPUCTUK Mae
JIIHTBiCTUYHY NIPUPOLY, 3alIPOIIOHOBAHO BUKOPUCTOBYBATH MOJIEJIb IIPEACTABIEHHS JAHUX HAa OCHOBI HEYITKOI
JIOTiKH, 1110 J03BOJIsSIE 326€3MeYnTy CIPOLEeHUI Nlepexif, Bifl OfHi€l YMCI0BOI KK OLiHIOBAaHHS [0 iHIIOi 6€3
3MiHH JIiHTBICTUYHOTO NPEJCTAaBIEHHS MOJEJI NaHUX. 3aCTOCYBaHHS METOMiB pEKOMEHIALIIMHUX CUCTEM B cepi
OCBITH POBIJISIHYTO B POOOTi B KOHTEKCTI HAOiIbLI TUIIOBUX 3314 3,00yBadviB, 10 3a6€3Me4yI0Th MiTPUMKY
OCBiTHbOTO Npolecy. Po3pobsienuil meton popMyBaHHS pEKOMEHAllii 10 00’eKTaM iHTepeCy 3 BUKOPUCTaHHSIM
ribpUIHOro MiIX04y MO>Ke OYyTU BUKOPUCTAHUI 1711 BU3HAYEHUX B POOOTI TUIIB PEKOMEHALliil Ta MOJiOHMX O HUX
3 ypaxyBaHHSIM HaCTYITHUX OCOOGJIMBOCTEN: CUCTEMI BilOMUIT 0O’€KT iHTepecy KOPUCTyBaya, 00'eKTU iHTepecy
MICTSITh IIEBHUI1 TEKCTOBUU OIUC; CTYIiHb pEJIEBAaHTHOCTi 00'€KTa iHTEpecy [0 3allUTy KOPUCTyBaua BpaXxOBYe
CEMaHTHYHY OJIM3bKICTh 3aMUTY (a00 XapaKTepUCTUK KOPUCTYBaya) 40 0O'€KTIiB iHTEpeCy, a BXXEe Ha HACTYIHUX
KpPOKax — OLiHKA KOPUCTYyBauiB, iHdopMallilo Ipo B3aemMoilo 37106yBaya 3 06’'eKTOM iHTepecy Ta HOro MOBEiHKY B
cucreMmi. [ln1s OL[iHKY pesieBaHTHOCTI iHTepeciB KOpUCTyBaya 10 06'€KTiB peKOMeHallil TPOIIOHYEThCS
BHUKOPHCTOBYBAaT/ METO Y OO6POOKY IIPUPOHOI MOBY, 30KpEMa, [1J1s NonepenHboi PinbTpallii 06’ekTiB iHTEpecy. Le
IO3BOJIsSIE CKOPOTUTU PO3Mip BEKTOPY NOTEHLiITHO KOPUCHUX 00’€KTiB. BUKOPUCTaHHS LiIbOBUX ONUTYBaHb
I03BOJISI€ 3MEHIIUTU PO3Mipy MaTpULb KOJ1IaO0OPaTUBHOI (inbTpallii Ha OCTaHHBOMY eTamni GOpPMyBaHHS
pexkomeHpanii. Takoxx, peTUHTYBaHHS 00’€KTiB iHTEpecy Ha OCHOBI L[iTbOBUX ONUTYBAaHb JJO3BOJISIE 3MEHIINTU
Ipo6JIEMY «XOJIOAHOTO CTAPTY», OCKIJIbKY KiJIbKiCTh 00’€KTiB 6€3 pEeHTHHIOBOI iHpopMallii B cucTeMi € fyxe
HU3BKOIO, i HaBiTh [1JI1 TAKUX O0'€KTIB MO>KHA JIETKO OTPUMATH IIONIEPEIHIO OL[iHKY Ha OCHOBI aHAJIOTYHUX OI[iHOK
CXOXXMX 3 HUMHU 00'€KTiB. Artpo6aliisi MeToauKy 0yJia IIpoBeieHa IISIXOM PO3POOKH peKOMEHIALiiHOI CUCTEeMU JJ1s1
BUpilIE€HHs 33724 GOPMyBaHHS PEKOMEH allii I[0/10 BUOOPY AUCLMIIIIHYU GJIOKY BiJIbHOTO BUGOPY CTy[EeHTa Ta
nigbopy HaByasIbHOI JIiTepaTypu. AHai3 OTPUMAHUX PE3yJIbTaTiB IPOLEMOHCTPYBAB, 1O BiITyK MOZEJli CTAHOBUTD
92% - CTiJIbKM KOPUCTYBaYiB IOrOJUIMCh 3 PEKOMEHIALII€I0, HAIaHOK cucTeMor0. OLiHKa PiBHS 3a0BOJIEHOCTI
KOPHCTYBauiB OTPMMaHOIO0 PEKOMEHIallielo 00 BUOOPY AUCLUIIIIHY 3 IIJIMHOM Yacy CTaHOBUTH 76%, IIpYU IIbOMY
15% xou4a i x0Tiniu 6 MOMiHATHU CBiil BUOIp, ajie Ha Ti AUCUUIIIHMY, IO Hajlasa iX peKoMeHalliiiHa CUCTeMa B BEpPIIMHi
CIIMCKY peKOMeHalii. JJoCiIKeHHs piBHS PeJIeBaHTHOCTI peKOMEeHIallii IpY BUpIlIeHH] 3a1ad4i nigdbopy
JliTepaTypHUX IPKepeJI [10Ka3ajo cepesHio OLiHKy 8,5 3a 10-6anbHOI0 mKasoo. Kio4yoBi cjioBa: peKoMeHaaniiitHa
CHUCTEeMa;0CBITHS cepa;aBTomaTusallis;indopmanifina TexHOJOoTis;iHpopMalliiiHa CUCTEMA;TIATPUMKA IPUNHSTTS
pilleHb;MaTeMaTUYHE MOJEJIIOBAHH;0a3a JAHUX;HEYiTKA JIOTiKa;HEUiTKA MOJEJIb;pPe3yJIbTaTU KOPUCTYBALbKO]

aKTUBHOCTIi;MallHHE HaBYaHHS;,00p06Ka TEKCTIB IPUPOLHOI0 MOBOIO;Ii6PUAHUN HifXiT,

2. Khudik B.O. Methodology for building a recommendation system for the field of education based on a hybrid
approach. - Qualifying scientific work on the rights of the manuscript. Dissertation for the Doctor of Philosophy
degree in the specialty 123 Computer Engineering. - State University of Information and Communication
Technologies of the Ministry of Education and Science of Ukraine. - Kyiv, 2023. Modern approaches to the
organization of educational processes in the formation of the individual educational trajectory of education
seekers require the formation of various recommendations, which makes these processes the sphere of interest of
recommendation systems. Analysis of the use of recommender systems showed their significant focus on ensuring
commercial tasks and goals, while in the field of education, the primary task is the quality of the educational



process. Also, there is a significant difference in the objects of interest and the target audience of recommendation
systems in the educational field: a clearly defined audience of users; one-time use and fleeting relevance of most
recommendations; the opportunity to obtain preliminary assessments of objects of interest due to mandatory
surveys. This determines the need to create a separate methodology for building a recommendation system in
order to improve the quality of solving various tasks of supporting decision-making in educational processes. The
work solves the actual scientific and applied task of improving the quality of providing recommendations in the
field of education through the use of a recommendation system based on a hybrid approach. An analysis of modern
methods, models and approaches to building recommender systems was carried out, in particular: content
filtering; collaborative filtering; hybrid approaches. An overview of expert evaluation methods was conducted, the
specifics of defining and using different scales were considered, and the issue of forming generalized expert
evaluations for calculating the general rating of objects of interest to users was considered. Since a significant part
of the characteristics has a linguistic nature, it is proposed to use a data presentation model based on fuzzy logic,
which allows for a simplified transition between numerical rating scales without changing the linguistic
presentation. The application of the methods of recommendation systems in the field of education is considered in
the context of the most typical tasks of applicants that provide support for the educational process. The developed
method of generating recommendations for objects of interest using a hybrid approach can be used to build
recommendations taking into account the following features: the system knows the user's object of interest, the
objects of interest contain a certain textual description; the degree of relevance of the object of interest to the
user's request takes into account the semantic proximity of the request (or the user's characteristics) to the
objects of interest, and in the next steps - user evaluations, information about the interaction of the acquirer with
the object of interest and his behavior in the system. To assess the relevance of the user's interests to the
recommendation objects, it is suggested to use natural language processing methods, in particular, for preliminary
filtering of the objects of interest. This allows to reduce the size of the vector of potentially useful objects. The use
of targeted surveys allows reducing the size of collaborative filtering matrices at the last stage of recommendation
formation. Also, the rating of objects of interest based on targeted surveys allows to reduce the problem of "cold
start", since the number of objects without rating information in the system is very low, and even for such objects
it is easy to obtain a preliminary assessment based on similar assessments of similar objects with them.
Approbation of the methodology was carried out by developing a recommendation system to solve the problems of
forming a recommendation regarding the choice of the discipline of the student's free choice block and the
selection of educational literature. The response of the model is 92% - so many users agreed with the
recommendation provided by the system. The level of satisfaction of users with the received recommendation for
choosing a discipline over time is 76%, while 15% would like to change their choice, but to those disciplines that
the recommender system provided them at the top of the list of recommendations. The study of the level of
relevance of the recommendation when solving the task of selecting literary sources showed an average rating of
8.5 on a 10-point scale. Keywords: recommendation system;educational sphere;automation;information
technology;information system;decision support;mathematical modeling;database;fuzzy logic;fuzzy model;user
activity results;machine learning;natural language text processing;hybrid approach.
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