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Pedepar/anoTamnis:

1. AktyanbHicTb pocuigkenHs. CTpiMKu po3BUTOK LMPpPOBUX NaaTHopM cpopMyBaB HOBI BUMOTHU IO CUCTEM
aBTOMAaTU30BAHOTO BifOOPY KOHTEHTY: KOPUCTYBadi MeliacepBiciB, MapKeTILJIENCIB i OCBiTHIX N1aTdopm
CTHKAIOTHCS 3 KAaTAJIOTaMu 0O6CATOM MiJIbHOHIB oguHULb i Pi3NIHO HEe3[ATHI caMOCTIHO BinibpaTy pesieBaHTHUN
Marepiaz. TexHOJIOTiYHOIO BiNOBIIII0 CTaNA PEKOMEHIALINHI CUCTEMU, CEPE], IKUX TOMIHYIOUUM € KJIac
KojlabopaTuBHOI Qinbrpatiii. lleil knac Mae pyHIaMeHTaNbHE CTPYKTYPHE OOMEXEHHS — PO3PiAKeHiCTh MaTpUL
OLIiHOK, 10 YCKJIaJHIOE OOYUCIIEHHS CTAaHAAPTHUX Mip MOJIOHOCTI Ta 3arOCTPIOE NMPOHGIIEMY XOJIOGHOTO CTAPTY.
[TepcnieKTBHUM HAIIPSIMOM € TiOPUAHI apXiTeKTypy 3 KOMIIAKTHUMU MOJEJISIMA KOPUCTYBaya, HEYiTKUMU
MEeTpUKaMU IOAiGHOCTI Ta €BOJIIOLIINHOIO0 oNTUMi3aljieto. OHaK iCHYIOUi peasidallii He4iTKO-reHeTUYHOro MiAXomy
MalOTh HU3KY OOMEXXEHb: CEMAaHTMYHY HEOJIHO3HAUHICTh [HIMKATOPa 3aliKaB/IEHOCTi KaTeropielo, MacTabHy
3aJ1€KHICTb METPUKM HEUITKOI BifiCTaHi, ONTUMi3allil0 BUKIIOYHO 32 abCOIOTHOIO OXUOKOI0 6€3 ypaxyBaHHS SIKOCTI

paHXXyBaHHS Ta QiKCOBaHICTb NapaMeTpiB QyHKIi HaJe>KHOCTI, 0 33JaI0ThCsl €KCIIEPTHO. BiKpuToio



3aJIMIIAETHCSA 3a/1a4a OJHOYACHOI KOEBOJIIOLIMHOI afganTalii Baropux KoeilieHTiB i napameTpiB QpyHKLiN
HaJIE)KHOCTI HEYITKMX MHOKVH y PaMKax €IMHOTO €BOJIOLHOTrO UUKIY. YCYHEHHS LIbOTO IPOTUPIvYsl BU3HAYAE
aKTyaJIbHICTb AUCEPTALiHOTO NOCiIKeHHs. MeTolo nucepTalifiHoi po60TH € IiABUILLIEHHS SIKOCTI
[IEPCOHAJII30BAaHMX PEKOMEHIALM B YMOBax PO3PiA>)KEHOCTi MaTPULi OL[iHOK LIJISIXOM PO3POOJIEHHSI METO/IB i
MogeJsieil riopuiHOl peKOMEeHALiHOI CCTEeMHU Ha OCHOBI HEYIiTKOI JIOTiKY Ta KOEBOIIOLIMHOI ONTUMi3aliii
CTPYKTYpHO-TIapaMeTPUYHUX XapaKTepUCTUK riopuaHoro npodinto kopucryBaya. O6'eKTOM NOCiIKEHHS € Ipoliec
[IepCOHaJi30BaHOI peKOMEH ALl y cucTemax 3 TiOpuIHUMU MOJEIIMU KOPUCTYBada B yMOBaX PO3PiKEHOCTI
MaTpulli OLiHOK. [IpemMeToM OOCiIKEHHS € MOJeJli Ta MeTOAM ribpruaHoi Kos1abopaTUBHOI (PinbTpallii Ha OCHOBI
HEeYiTKOi JIOTiKM Ta KOeBOJIIOLiiiHOI onTuMi3aLii mapameTpis ribpugHoro npodinio Kopuctysaya. HaykoBa HOBU3HA
[IPOBENIEHOTO AOCIIIIPKEHHS [10JIrae B HACTyIIHOMY. 1. YIiepiie 3alporoHOBaHO METOJ, KOEBOJIIOLIMHOTO
HaJIalITyBaHHS T€TEPOr€HHOI XPOMOCOMHU, SIKUH, Ha BiIMiHY Bifl [TOCJIiJOBHOTO HAJIAITYBAHHA Ta Bif BiTOMUX
KOEBOJIIOLITHNX CXEM, IO TIOEIHYIOTh (PYHKIIi HAJIEXKHOCTI 3 HEYiTKUMU NPaBUIaMH, 3a6e31edye OHOYaCHY
ajanTalio BaroBux Koe@illieHTiB O3HaK i mapameTpiB QyHKIIiN HaJIeXKHOCTi Y KOMIAKTHIl ri6puaHiil mogerti
KOPHMCTYyBaua 3i 30€pe>KeHHSIM CEMaHTUYHOI 11iJ1iCHOCTI, 10 MiJBUIIYE SKICTh paHXyBaHHS pEKOMEH ALl Ta
30epirae cTabiNbHICTD B yMOBax XOJIOJHOIO CTApTy. 2. YIOCKOHAJIEHO MTOKA3HUK 3al1iKaBJIEHOCTi KaTeropieio
IIJISIXOM BBefleHHs TpadHoro koedilieHTa HEraTUBHOTO OCBiAY, SIKUMH, Ha BiIMiHY Bifi 6a30B0i popmyiu,
BpaxOBYye HETraTUBHO OljiHEHi 00'e€KTH KaTeropii i 3HWKye 3Ha4Y€HHs iHMKAaTOpa NPOIOPLiiHO YacTLi HEraTUBHOTO
IOCBify, IO YCYBa€ CEMaHTUYHY HEOJJHO3HAUHICTb MK «0alIyKiCTIO» Ta «aHTHUIATIEI0»; YAOCKOHATIEHUI ITOKa3HUK
NI03HAYa€eThCs SIK InAMKaTOp 3auikaBieHocTi kareropiero (CII). 3. YoockoHaseHO METPUKY HEUiTKOI BiicTaHi Mixk
riopuHUMU IPODINIIMU LISIXOM 3aMiHU MaclITaGHO-3aJ1eXKHOTO MHOXHMKA HAa HOpMali3ylounii KoeillieHT, 1m0
3abesnevyye MacIITabHy iHBaPiaHTHICTh METPUKHU, [,03BOJIsI€ GOPMYBAaTU MHOKHHY CYCiZliB 3a BiICYyTHOCTI CITiJIbHO
OLIiIHEHUX 00'€KTIB Ta PO3IMIMPIOE TIOKPUTTS KATAJIOTy MOPIBHSIHO 3 KJIACUYHUMU Mipamu NOAIGHOCTI. 4.
YmockoHaneHo MeTo[, TeHETUIHOI ONTrUMi3allii BaroBux KoedillieHTiB riopuaHO1 MOZIEJTi HIJISIXOM PO3POOIEHHS
KOMITO3UTHOI QYHKIii IPUIATHOCTI 3 peryssipusallielo, 110, Ha BifMiHY Bii onTuMizalii 3a cepeHb0I0 a6COMIOTHOIO
IIOXMOKOI0, BKJII0UAa€ METPUKY PAHXYBaHHSI [I0 LIiJIbOBOTO (PYHKLIOHAJY Ta WTpad 3a BiIXWIEHHS Bar Bif

PiBHOBaXHMX 3HAYEHB, 1[0 OJHOYACHO 3HIXKYE [TOXMOKY TPOTHO3Y Ta MiABUIIYE SIKICTb PAHKYBaHHSI.

2. Research relevance. The rapid development of digital platforms has established new requirements for automated
content selection systems: users of media services, marketplaces and educational platforms encounter catalogues
containing millions of items and are physically unable to identify relevant material on their own. The technological
response has been the rise of recommender systems, among which collaborative filtering is dominant. This class
has a fundamental structural limitation — the sparsity of the rating matrix, which hampers the computation of
standard similarity measures and aggravates the cold-start problem. A promising direction is hybrid architectures
with compact user models, fuzzy similarity metrics and evolutionary parameter optimization. However, existing
fuzzy-genetic implementations have several limitations: the semantic ambiguity of the Category Interestingness
Measure, the scale dependence of the fuzzy distance metric, optimization exclusively against absolute prediction
error without ranking quality, and the fixed character of fuzzy membership function parameters specified by an
expert. The problem of simultaneous co-evolutionary adaptation of feature weights and fuzzy membership
function parameters within a single evolutionary cycle remains open. Resolving this contradiction determines the
relevance of the dissertation research. The purpose of the dissertation research is to improve the quality of
personalized recommendations under conditions of rating matrix sparsity through the development of methods
and models of a hybrid recommender system based on fuzzy logic and co-evolutionary optimization of the
structural and parametric characteristics of a hybrid user profile. The object of research is the process of
personalized recommendation in systems with hybrid user models under conditions of rating matrix sparsity. The
subject of research is models and methods of hybrid collaborative filtering based on fuzzy logic and co-
evolutionary optimization of hybrid user profile parameters. The scientific novelty of the conducted research is as
follows. 1. For the first time, a method of co-evolutionary tuning of a heterogeneous chromosome is proposed
which, unlike sequential tuning and the co-evolutionary schemes known in genetic fuzzy systems that jointly tune
membership functions and fuzzy rule bases, provides simultaneous structural-parametric adaptation of feature



weights and fuzzy membership-function parameters in a compact hybrid user model while preserving the
semantic integrity of fuzzy sets, which improves recommendation ranking quality and maintains stability under
cold-start conditions. 2. The category interestingness measure in the compact hybrid user model is improved by
introducing a negative-experience penalty coefficient that, in contrast to the base formula, takes into account
negatively rated items of a given category and reduces the indicator value proportionally to the share of negative
experience, eliminating the semantic ambiguity between "indifference" and "antipathy"; the resulting improved
indicator is denoted as the Category Interestingness Indicator (CII). 3. The fuzzy distance metric between hybrid
user profiles is improved by replacing the scale-dependent factor with a normalizing coefficient, which ensures
scale invariance, allows constructing the neighbor set in the absence of jointly rated items, and substantially
increases catalogue coverage compared with classical similarity measures. 4. The method of genetic optimization
of weight coefficients for the hybrid model is improved through a composite fitness function with regularization,
which, in contrast to optimization based on the mean absolute error, incorporates a ranking metric into the
objective and includes a penalty for deviation of weights from balanced values, simultaneously reducing prediction
error and improving ranking quality.
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