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Pedepar:

1. Kaparaes O.A. Mogesi Ta MeTOIM PO3POOJIEHHS TPOTPAMHOT0 3a0€3M1€YEHHS CUCTEM IITYYHOTO iHTEJIEKTY Ha
OCHOBI iHTepnpeTauii 3HaHb — KBaniikauiliHa HayKoBa Ipals Ha paBax pykonucy. [lucepranist Ha 3000yTTS
HAyKOBOT'O CTyIEeHs oKkTopa ¢inocodii 3a crienianpHicTio 121 IHXeHepis mporpaMHoro 3adesneyeHHs (12 -
IndopmariiiHi Texnosorii). - XapKiBCbKuil Hal[iOHAJILHUM YHIBEPCUTET PajlioesIeKTPOHIKM, MiHiCTEPCTBO OCBITH i
HayKu YKpainu, Xapkis, 2025. JucepTaliilHy po60Ty IPUCBSYEHO BUPILIEHHIO aKTyaJIbHOTO HAYKOBOT'O 3aBAAHHS
CTBOPEHHSI METO[IiB pO3POOKH IPOrPaMHUX CUCTEM Ha OCHOBI iHTepIipeTalii 3HaHb, 110 Ma€ iCTOTHE 3HAYEHHS 1715
PO3BUTKY iHXXeHepii nporpamHoro 3abesnedyeHHs. CyyacHi iHTeJIeKTyasbHi IpOrpaMHi CUCTEMU aKTUBHO
BHMKOPHUCTOBYIOTb 3HAHHS [1JIs1 IIATPUMKU IIPUMHSITTS PillleHb, IPOTE iXHs €(PEKTUBHICTh 3HAYHOIO MipPOIO 3aJIEXKUTh
Bizl criocoby inTepnperalii Ta opranisanii 6a3 3HaHb. ICHYI04i MigX0AM IEPEBAXXHO OPi€HTOBAHI HA ONUCOBY Ta,/ab0

€BpUCTUYHY 00POOKY iHdOopMaLiii, 1110 VCKIAOHIOTL GopMarti3aliiio JOriYyHUX 3B'I3KiB i mapajiejibHe BUKOHAHHS
b



o6uncieHb. TOMy akTyaJlbHUM € CTBOPEHHS METOIiB i Moziesiell po3po6JIeHHSI IPOTPAMHUX CUCTEM Ha OCHOBI
iHTeprpeTaLii 3HaHb i3 BUKOPUCTaHHAM (OPMasIbHUX aIre6po-JIoriYHUX 3aC00iB i MyJIbTMAr€HTHUX TEXHOJIOTIH, SIKi
3a0€31e4yIoTh ifBUIeHHS €(PEKTUBHOCTI Ta aJallTUBHOCTI IPOrpaMHUX pillleHb. Buxoas4u 3 BUKJIaieHOrOo,
aKTyaJIbHUM € PO3B'sI3aHHSI HAYKOBOTO 3aBHAHHSI CTBOPEHHS METOiB PO3POOKM NPOrPaMHUX CUCTEM Ha OCHOBI
iHTepnperalii 3HaHb, IO CIIpUsie PO3BUTKY [IPOrPaMHOi iHXXeHepii. MeTolo aucepTauiiiHoi po60TH € PO3pOO6IEHHS
Ta eKCIlepUMeEHTasbHa NlepeBipKa (popMasbHOI Ipolelypy opraHizallii 6a3y 3HaHb Ha OCHOBI iHTepIIpeTallii 3HaHb 3
BHMKOPHCTaHHSIM MYJIbTUAr€HTHOTO iAX0y, o 3a6e3redye NiBULIeHHS ePeKTUBHOCTI (PYHKIiOHYBaHHS
iHTeJIeKTyaJIbHUX IPOrPaMHUX CUCTEM 32 PaXyHOK I1apajiesibHOi 06pOOKY Ta IOBTOPHOTO BUKOPUCTAHHS 3HAHb
OO6’eKT mOCIIIPKEHHS — [IpoLiecy iHTepIpeTalii 3HaHb [1Ji o0yj0BY 6a3 3HaHb IIPY CTBOPEHHI iHTeJIeKTyaJIbHUX
IIporpaMHux cucteM. [IpeaMeT NoCiI>KeHHsl — MeTOIU Ta MOJeJli po3pOOKU IIPOrpaMHOro 3a6e3le4eHHs] Ha OCHOBI
iHTepnperauii 3HaHb. OCHOBHI HayKOBO-IIPAKTU4YHI PE3yJIbTaTU, OTPUMAaHI I1if] 4ac JOCIiIKEHHS, [10JIATaloTh Y
HacTynHoMy: 1. Briepie 3anpornoHoBaHO METOJ, iHTEpIIpeTalii 3HaHb Ha OCHOBI BUKOPUCTaHHS iHTEJIEKTYalIbHUX
IIPOrpaMHUX areHTiB, 10 J03BOJIUIIO0 MoZesoBaTi ¢pakrorpadiuny iHpopmaliio ik 06po6Ky TPUILJIETIB y 6a3i 3HaHb
CKiHYEHHOIO KiJIbKIiCTIO IPOLeAyp 32 PaxyHOK po3lapajesioBaHHs obuncieHs. 2. Habys nofanbuoro po3BUTKY
MeToJ] ToOYIoBU 6231 3HaHb Ha OCHOBI pOpMasIbHOI anre6po-J0riyHol Mozesi npeaMeTHOI 0671aCTi, 0 T03BOJIUIIO
[iABUILWTY iHTEPIPETOBAHICTb €JIeMEeHTIB 6231 3HaHb. 3. YIOCKOHAJIEHO METO/I, PO3B13aHHS ajire6po-JIoTiYHUX
PIBHSIHB, KW 32 PaXyHOK BUKJIIOYEHHS HECYTTEBUX 3MIHHUX Ta 3aCTOCYBAHHS €K3UCTEHIIiaJIbHOTO KBaHTOPA
IIPU3BOJUTH 10 3MEHILIEHHS 00CATYy HEOOXiIHUX 00UMCIIeHb. 4. YIOCKOHAJIEHO METO, ineHTu(iKallii 3HaHb Ha
OCHOBI IIpeIMKATHUX Ollepaniil Ta crienru@iyHux MpesyKaris, SKUi aBTOMAaTUYHO BUA00YBae aTpubyTy 3 6a3u 3HaHb
Ta y CyKYITHOCTI 3 OLIiHKOIO SKOCTi BUBEIEHUX IIPABUJI O3BOJIUB 3AIIPOIIOHYBATH y3araJbHEHU MiTXil A1
IIpeJCcTaBieHHs (PaKTiB Ta BUKOPUCTOBYBATU €(EKTUBHI alrOPUTMHU MOIIYKY [TPABUJI, 110 AO3BOJISIE i BULIUTU
eQeKTUBHICTb TOBTOPHOTO BUKOPUCTAHHS 3HaHb B IPOTPAMHUX CUCTEMaX. 5. [I[pakTryHe 3aCTOCYBaHHS OTPUMAaHUX
PE3YJIbTATIiB MoJIsirae y po3pob1ii apXiTeKTypy MPOTOTUITY MyJIbTUAr€HTHOI TPOTPaMHOI CUCTEMH, SIKA I'PYHTYETHCS
Ha rat@opmi baraToareHTHUX cucteM. [Inardopma Hagae MOXKIIMBOCTI [1J1s1 B3AaEMOJii 3 areHTaMu CUCTEMU,
3abesnevye QisnuHy iHQPACTPYKTYPY [JIs1 PO3MIlIEHHS areHTiB. 3allpONIOHOBAHUI METOJ, HaJlae PO3MNUPEeHUI Habip
iHCTPpYMEHTIB 17151 poOOTH 3 IIOAiSIMU Ta MOBiIOMJIEHHSIMY, 1O CIIPOIy€e KOMYHIKAIlil0 MDK areHTaMu Ta peasizaiiio
HeoOxinHoro QyHKIioHay, 1o 403B0oJsie e(peKTUBHO BUKOHYBATU 6araTo3ajauHi onepaliii Ta KepyBaTu
napajesjbHMM BUKOHAHHSIM y 6araToareHTHUX CUCTEMaXx 3i 3HAUHOIO KiJIbKICTIO OJHOYACHO NPALIOI0YMX areHTiB.
Marepianu nucepTauii BukiageHi y 11 HaykoBux poboTax, 3 IKUX 6 cTaTell ony6J1iKoBaHi y BUIAHHSX, 3a3HAYEHUX B
nepesiky HayKoBux (axoBuX BUJaHb YKpainu (1 - y BunaHHi kareropii A, 3 - y BuaHHax Kkareropii B); 6 Te3
IOTIOBifiel, oNy6IiKOBaHUX Y MaTepiajlax Mi>XXHAPOJHUX HayKOBUX KoHpepeHLil (1 - npoinnekcoBaHo y HMB
Scopus). Kito4oBi c10Ba: iHTeIEKTYyaNbHI cUCcTeMY, iHOPMaLiliHi TEXHOJIOTI, TPOEKTYBAaHHS apXiTeKTypu 06a3
3HaHb, iHTEpIpeTalisl 3HaHb, pO3p0O0OKa IIPOrpaMHOro 3abe3nedeHHs, iHpopmaniitai cucremu, anrebpa CKiHI€HHIX
IIPEIUKATIB, JIOTIYHi METOIY, MOJEJIIOBAHHS LITYYHUX iHTEJIEKTyaJIbHUX areHTiB, MyJIbTUAar€HTHA CUCTEMA,

MalllMHHE HaBYaHHS, IIITy‘{HI/Iﬁ IHTeJIEeKT.

2. Karataiev O.A. Models and methods of developing software for artificial intelligence systems based on
knowledge interpretation - Qualification scientific work in the form of a manuscript. Dissertation for the degree of
Doctor of Philosophy in specialty 121 Software Engineering (12 - Information Technologies). - Kharkiv National
University of Radio Electronics, Ministry of Education and Science of Ukraine, Kharkiv, 2025. The dissertation is
devoted to solving the current scientific problem of creating methods for developing software systems based on
knowledge interpretation, which is of significant importance for the development of software engineering. Modern
intelligent software systems actively use knowledge to support decision-making, but their effectiveness largely
depends on the method of interpreting and organizing knowledge bases. Existing approaches are mainly focused
on descriptive and /or heuristic information processing, which complicates the formalization of logical
relationships and parallel execution of calculations. Therefore, it is relevant to create methods and models for
developing software systems based on knowledge interpretation using formal algebraic-logical tools and multi-
agent technologies that ensure increased efficiency and adaptability of software solutions. Based on the above, it is
relevant to solve the scientific problem of creating methods for developing software systems based on knowledge



interpretation, which contributes to the development of software engineering. The purpose of the dissertation is
to develop and experimentally verify a formal procedure for organizing a knowledge base based on knowledge
interpretation using a multi-agent approach, which ensures increased efficiency of functioning of intelligent
software systems due to parallel processing and reuse of knowledge The object of research is the processes of
knowledge interpretation for building knowledge bases when creating intelligent software systems. The subject of
research is methods and models of software development based on knowledge interpretation. The main scientific
and practical results obtained during the research are as follows: 1. For the first time, a method of interpreting
knowledge based on the use of intelligent software agents was proposed, which allowed modeling factual
information as processing triplets in the knowledge base with a finite number of procedures due to parallelization
of calculations. 2. The method of constructing a knowledge base based on a formal algebraic-logical model of the
subject area was further developed, which allowed increasing the interpretability of the elements of the knowledge
base. 3. The method of solving algebraic-logical equations was improved, which, due to the exclusion of
insignificant variables and the use of an existential quantifier, leads to a reduction in the volume of necessary
calculations. 4. The method of knowledge identification based on predicate operations and specific predicates has
been improved, which automatically extracts attributes from the knowledge base and, together with the
assessment of the quality of the derived rules, allowed us to propose a generalized approach to the representation
of facts and use effective algorithms for finding rules, which allows us to increase the efficiency of knowledge
reuse in software systems. 5. The practical application of the obtained results is to develop the architecture of a
prototype of a multi-agent software system based on the platform of multi-agent systems. The platform provides
opportunities for interaction with system agents, provides a physical infrastructure for placing agents. The
proposed method provides an extended set of tools for working with events and messages, which simplifies
communication between agents and the implementation of the necessary functionality, which allows you to
effectively perform multi-tasking operations and manage parallel execution in multi-agent systems with a
significant number of simultaneously working agents. The materials of the dissertation are presented in 11
scientific works, of which 6 articles are published in publications listed in the list of scientific professional
publications of Ukraine (1 - in a category A publication, 3 - in category B publications); 6 abstracts of reports
published in the materials of international scientific conferences (1 - indexed in the Scopus). Keywords: intelligent
systems, information technologies, knowledge base architecture design, knowledge interpretation, software
development, information systems, finite predicate algebra, logical methods, modeling of artificial intelligent
agents, multi-agent system, machine learning, artificial intelligence.
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