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Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYEHO PO3pOoOLi METOIIB Ta aJITOPUTMIB aBTOMAaTUYHOI reHepallii 6a3y 3HaHb
CHCTEMHU JIOTiYHOTO BUBEAEHHS 1711 33724 Kiacudikalii Ha OCHOBI eKCIlepruMeHTaIbHUX JAHUX, BIIOCKOHAJIEHHIO
METO/B JIOTIYHOTO BUBEIEHHS, METOIB HAJIAIITYBaHHS [1apaMETPiB MOJIEJIi IPeACTaBIE€HHS 3HaHb, METOJIiB
IOBEJEeHHS KOPEKTHOCTI 6a3u 3HaHb Ta JOCJIiIKEHHIO IKOCTi 06y 0BaHOI CUCTEMHU JIOTIYHOTO BUBeeHHs. HaykoBa

HOBHU3HA O E€PKaHUX peSy.HbTaTiB oJjiAra€ y HaCTyItHOMY: — ILiCTaB [No4aJIbIioro pO3BUTKY METO, HO6y,I[OBI/I



HEeUiTKOi IPOAYKLIMHOI MOJei A4J1s1 TPeCTaBAEHHS 3HaHb PO 00'€KTU MTpeAMETHOI 06J1aCTi Ha OCHOBI HaBYaJILHOI
BUOIpKU 3a JOIIOMOT0I0 PO3POOJIEHUX aJITOPUTMIB HABYAHHS; — 3a[IPOIIOHOBAHO BU], HEWITKOTO IIPOIYKILIHOTO
IpaBwiIa, o noegHye mopesni Mamzuani ta Takari-CyreHo-KaHr Ta MiCTUTB y KOHCEKBEHTI ITpaBuJla B IKOCTI
BaroBOro KoeQilieHTy (PyHKIiI0, 110 BU3HAYA€ CTYIiHb HAJIESKHOCTI BUXiAHOI 3MiHHOI 10 Pe3yJIbTYI040i TEPM-
MHOXUHU; — YIOCKOHAJIEHO METOJIMKY OOYA0BU CYKYITHOCTI IIPaBuUJl 6a31 3HaHb Ta aJITOPUTM iX aBTOMAaTU4YHOTO
dopMyBaHHS 32 JOIIOMOI0OIO IIONIEPeJHbOT0 aHali3y 03HaK HaBYaybHOI BUGIPKY, MaTPUYHOTO IIPEJCTAaBJIEHHS
aHTELIEJEHTIiB Ta BEKTOPHOTO NIPEICTaBIEHHS] KOHCEKBEHTIB IPaBWJI; — JiCTaB IOJAJbIIOTO PO3BUTKY METO
JIOT{YHOTO BUBEJI€HHS 3 BUKOPUCTAHHSAM 6a31 3HaHb HEWiTKOI IPOAYKLiITHOI Moferi 1151 pO3B'sI3aHHS 3a1a4i
kiacudikauii B yMoBax HEUiTKOCTi Ta HEMTOBHOTH iHopmallii Ipo 06'eKTH IpeamMeTHOI 06J1acTi; 32 HasIBHOCTI
KOHQUJIKTY IpY IPUNHATTI pillleHHS], 110 0JISITa€e Y HECIIPOMOXKHOCTI CUCTEMU OJHO3HAYHO BU3HAUUTU HaJIEKHICTh
00’eKTa IEBHOMY KJIacCy, 3alIpOIIOHOBAHO IIPOLielypy MOPIBHSIHHS BifiCTaHi MK 06'eKTaMM Ta KJIacaMy; — 1iCTaB
NI0JA7IbIIOrO PO3BUTKY METO/, ileHTrPiKaLii Ta HaJATyBaHHS 3Ha4eHb [TaPaMETPiB HEYiTKOI NPOAYKLiHOI Moze,
30KpEMa aBTOMATHM30BAHO BM3HAYEHHS JIHIBICTUYHUX 3MiHHUX, TEPM-MHOXVH, I'PaHULlb TEPMIB, IapaMeTpiB
(YHKIUi HaJIEeXXHOCTI, BaroBux KoeQillieHTiB NpaBul, KiJIbKOCTIi IIPaBUJI; — BIIEPLIE [1J1s1 I€PEBiPKU KOPEKTHOCTI
aBTOMATHUYHO MOOYA0BAHOI 6231 IIPaBUJI 32 KPUTEPIiSIMU IOBHOTH, MiHIMaJIBHOCTI, 3B'I3HOCTI i HECYIIEPEYHOCTI
3aCTOCOBAHO JIOTiKYy X0apa, MeTo, pe30JIoLiil Ta nporpamue 3abesneyenHs Simplify; — Brepiue 3anporioHOBaHO
aJanTUBHUM ajJrOPUTM PeAyKLii 6a3y ITpaBuJI i3 BUKOPUCTaHHSIM METOY AUXOTOMIi 3 AMHAMIYHUM KPOKOM Ta
iHTerpasibHOi METPUKHY, IO BPaXOBYeE KiJIbKiCTb aKTUBALlill [IEBHOTO [TPAaBMJIA Ta CTYNiHb HAJIEXKHOCT] 00'e€KTiB
HaByYaJIbHOI BUGIpKU MpaBuily. MHOXKMHA NIPABUJI IOLISIE€TbCS HA MiIMHOXMHY IIPABUJI, IO BUKOHYIOTbCS, Ta
IiZAMHOXMHY [IPaBUJI, 10 € HAAMIPHUMMU [ JOCSITHEHHS] KPUTEPIIO SIKOCTi; — NOCJiI)KeHO SIKiCTh 100y40BaHOi
HEUiTKOI IIPOAYKLIMHOI MOZ€Jli 3 BUKOPMCTAHHAM MaTPULi HEBIIOBITHOCTEN Ta METPUK, 110 BU3HAYAIOTh YACTUHY
IIpaBUJIbHUX BiATIOBiNel Mozerti (accuracy), TOUHicTh (precision), mosHoty (recall), f-mipy (fl-score); — cTBopeHO
HOBi e(eKTUBHI aJirOpUTMHU PO3B’sI3aHHS BUIIEHA3BaHUX 337]a4; — CTBOPEHO IIPOrpaMHUI NPOAYKT Ha 00'€KTHO-
OpieHTOBaHUX MOBax NporpamyBaHHsl C++, JavaScript Ta Python, o peasnizye po3po6JieHi aaropuTmMu; — METOAH i
aJITOPUTMU 3aCTOCOBAHO 0 PO3B’SI3aHHSI MOAEJbHUX 33134 Kiacudikauii. [[pakTryHe 3HaUY€HHS OflepKaHUX
pe3yJIbTaTiB NOJIArae y HaCTyNHOMY: B nuceprauiiiHoi po60Ti BOCiIKEHO 3aCTOCYBAHHS HEYITKAX MIPOLYKLITHIX
Mogesel 1J1s1 po3B'sI3aHHs 33a4 Kinacuikalii B yMoBax HEUiTKOCTI Ta HEIIOBHOTH iHpopMallii 1po 06’eKTu

IIpeJMEeTHOI 06J1aCTi.

2. The dissertation is devoted to the development of methods and algorithms for the automatic generation of the
knowledge base of a logical inference system for classification tasks based on experimental data, the improvement
of logical inference methods, methods for tuning the parameters of the knowledge representation model, methods
for proving the correctness of the knowledge base, and the research of the quality of the constructed logical
inference system. The scientific novelty of the obtained results is as follows: - the method of constructing a fuzzy
production model for representing knowledge about objects of the subject domain based on a training set using
developed learning algorithms has been further developed; - a type of fuzzy production rule that combines
Mamdani and Takagi-Sugeno-Kang models has been proposed. The rule consequent contains a weighting function
that determines the degree of membership of the output variable to the resulting term set; - the methodology for
constructing a set of rules in the knowledge base has been improved, as well as the algorithm for their automatic
formation using a preliminary analysis of the features of the training set, a matrix representation of antecedents,
and a vector representation of the consequents of rules; — the method of logical inference using the knowledge
base of a fuzzy production model for solving the classification problem in the presence of fuzziness and
incompleteness of information about objects of the subject domain has been further developed. In the presence of
a conflict in decision-making, which consists in the inability of the system to unambiguously determine the
membership of an object to a certain class, a procedure for comparing the distance between objects and classes is
proposed; — the method of identification and setting of the parameters of a fuzzy production model has been
further developed, including automated determination of linguistic variables, term sets, term boundaries,
parameters of membership functions, rule weights, and the number of rules; - for the first time, Hoare logic, the
resolution method, and the Simplify software were used to verify the correctness of an automatically constructed



rule base for the criteria of completeness, minimality, connectedness, and consistency; - for the first time, an
adaptive rule base reduction algorithm has been proposed using the dichotomy method with a dynamic step and
an integral metric that takes into account the number of activations of a certain rule and the degree of
membership of the objects of the training set to the rule. The set of rules is divided into a subset of rules that are
executed and a subset of rules that are redundant to achieve the quality criterion; - the quality of the constructed
fuzzy production model was investigated using the confusion matrix and accuracy, precision, recall, and fl-score
metrics; - new efficient algorithms for solving the above-mentioned problems have been created; - a software
product has been created by object-oriented programming languages C++, JavaScript, and Python that implements
the developed algorithms; - the methods and algorithms were applied to solving model classification tasks. The
practical significance of the results obtained is as follows: in the dissertation research, the application of fuzzy
production models for solving classification problems in conditions of uncertainty and incompleteness of
information about objects of the subject area is researched.
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2. Olga M. Prytomanova

KBasigikanis: 1. ¢.-m. ., npopecop, 01.05.01
ImenTudikarop ORCHID ID: 0000-0003-1878-6120



JoparkoBa iHdpopMmawuist: https://www.scopus.com /authid /detail.uri?authorld=57192652166

IloBHe HaﬁMeHyBaHHH lOpI/I,ILH'{HOi 0COOM: JIHINMPOBCHKMII HalliOHAIBLHYIA YHIBEpcUTET iMeHi Osecs

l'oHuapa

Koz 3a €JIPIIOY: 02066747

Micue3HaxoaKeHHS: npocnekt 'arapina, 6yz. 72, IIHinpo, IHinposcbkuil p-H., 49045, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCUTETChKUI

PeuenseHTu

BaacHe IlpizBume Im's I10-6aThKOBI:

1. T'apr Jlrogmuna JlaBpeHTiiBHa

2. Liudmyla L. Hart

KBasigikamis: 1. d.-m. ., npodecop, 01.05.01

InenTudikarop ORCHID ID: 0000-0003-2617-7851

JoparkoBa iHdpopmanist: ;https://www.scopus.com/authid /detail.uri?authorld=25025773400

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [IHINPOBCHKMII HALIOHABHUIA YHiBEpCUTeT imMeHi Onecst
l'oHyapa

Kopg 3a €IPIIOY: 02066747

Micue3Haxoa>KeHHs: npocnekrt [arapina, 6y, 72, JHinpo, [IHinpoBcbkuii p-H., 49045, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCUTETCHKUI

Bsacue IlpizBuuie Im's Ilo-6aThKOBI:
1. Typunna Banentuna AHgpiiBHa

2. Valentyna A. Turchyna

KBasigikanis: k.¢.-m.u., nou., 01.05.01

InenTudirkarop ORCHID ID: 0000-0003-1051-9597

JoparkoBa iHndpopmanist: https://www.scopus.com/authid /detail.uri?authorld=57216954526

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: J[HINMPOBCLKMII HAlliOHALHKI yHiBEpCUTET iMeHi Osecs
['oHyapa

Kopg 3a €IPIIOY: 02066747

Micue3HaxoaKeHHS: npocnekt ['arapina, 6yz. 72, IHinpo, [JHinpoBcbkuil p-H., 49045, Ykpaina



dopma BiracHOCTI: JlepxasHa

Cdepa yllpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETChKUI

VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpi3Buine Im'sa I1o-6aTbKOBI

roJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acigaHHi

BignoBigasibHuUI 3a HiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peecTpallilo HayKOBOIi

OisIIBHOCTI

KicenvoBa Osena MuxaiiaiBHa

KicenvoBa Osiena MuxaiiiBHa

XopaneH TetsHa BosonuMupiBHa

VKpIHTEI

FOpuenko TetsiHa AHaToJiiBHA



