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Pedepar:

1. Ko3upes A. [I. Metonu i Mozeii po3poOKU CepBiC-Opi€HTOBaHUX PO3NOIiIEHUX TPOrPaMHUX CUCTEM Ha OCHOBI
JIOTiYHUX NpeJUKaTHUX Mepex — KsasmigikauiliHa HayKoBa Ipalls Ha IpaBax pykonucy. Jlucepranist Ha 3006y TTs
HAyKOBOT'O CTyIeHs NoKTop Pinocodii 3a crenianpHicTio 121 «IHXeHepis IpOrpaMHOro 3ab6e3rneyeHHs». ~
XapkiBCbKUI HalliOHAJIbHUI YHIBEPCUTET paflioeseKTPOHIKY, XapKiB, 2026. Y aucepraliiiHiil po6oTi IpeACcTaByeHi
pe3yJIbTaTy JOCiI)KeHb, BUKOHAHUX 30,00yBayeM, sIKi CIIPSIMOBAHI Ha PO3B'sI3aHHS aKTyaJbHOTO HAyKOBO-
[IPUKJIAIHOTO 3aBIAHHS PO3POOKM METOLIB i MOZiesIell IIPOEKTYBAHHS CePBiC-Opi€EHTOBAaHMX PO3IOAiJIEHNX
IIPOrPAMHUX CUCTEM i3 BUKOPUCTAHHSM JIOTIYHUX NIPEIUKATHUX MepeX. OTpUMaHi pe3yJbTaTh MaloOTh iCTOTHE
3HAYEHHS AJ14 NifgBuileHHs (GOpPMasizoBaHOCTI, Y3roAKEHOCTIi Ta 0OIPyHTOBAHOCTI IPOLECIB PO3POOKY, aHaIi3y Ta
CYIIPOBOZY PO3MOJiI€HUX IPOrPpaMHUX cUCTeM. JIoriuHi npeanKaTHi Mepexi € ePeKTUBHUM (POPMaTIbHUM

IHCTPYMEHTOM [IJ1s1 OTIUCY, aHaJIi3y Ta MOJIE€JIIOBAHHS IOBEJiHKU CKJIQHUX IPOTPAMHUX CUCTEM, 30KpEMA CepBic-



OpieHTOBaHMX PO3MOIIEHNX MPOrPAMHUX CUCTEM. IX 3aCTOCYBaHHS Jlae 3MOTy (POpMasli3yBaTH IpaBua B3aeMoylii
MiX cepBicamMu, BUSIBJISITY IIPUXOBAHi 3a71€XKHOCTI, [1epeBipSITH y3roIpKeHICTb 6i3HeC-JIOTiKY Ta MigTpUMyBaTu
OOI'PYHTOBaHE MPUMHSTTS iHK€HEPHUX pillleHb Ha eTarnax IPOEeKTYBaHHs i PO3BUTKY ITPOTPAMHUX CHUCTEM.
Buxosiuu 3 BUKJIQ[IEHOTO, aKTyaJIbHUM € PO3B’SI3aHHSI HAYKOBOTO 3aBJJaHHS PO3PO0JIEHHS Ta YI,OCKOHAJIEHHS
METOZIB i MOZIE€JIEN CTBOPEHHS CEPBIC-OPI€HTOBAHUX PO3IOLIIEHUX IPOTPAMHUX CUCTEM i3 BUKOPUCTaHHAM
JIOTiYHUX NPEeIUKATHUX MEpEeX, 110 3ab6e3redyioTs GopMasti3oBaHU ONKUC JIOTiKM B3aeMO[Iii cepBiciB, mifBULIeHHS
Y3rOJI)KEHOCTI apXiTEKTypPHUX PillleHb Ta MigTPUMKY aHaJli3y [OBEIiHKYU CKIIAIHUX PO3IOLiIEHNX CUCTEM. METOIO
IYcepTauiiHoi po60TH € po3pobKa METOiB i Momesneil popmai3oBaHOrO ONUCY Ta MPOEKTYBAHHS CEpPBic-
OpieHTOBAaHMX PO3MOiIEHNX TPOTPAMHUX CUCTEM Ha OCHOBI JIOTIYHUX MPeANKaTHUX Mepexx. O6'eKT MOCTimKeHHSs
— HAyKOBI Ta iH)KEHEPHI OCHOBU TEXHOJIOTIN IIPOrPaMHOI iH)Ke€Hepii, TPOoLeCH IPOrpaMHoO] iHKeHepii: BU3HAaYEHH S
BMIMOT, CTBOPEHHSI, €KCILTyaTallisl, CylIpOBifl, TApaHTyBaHHSI Ta OLiHIOBAaHHSI SIKOCTi IPOrPaMHOTO 3a6€311€4EHHSI.
[IpegMeT moCigKEHHS — CEPBiC-OPi€HTOBaHI IPOrpaMHi CUCTEMHU Ta MOZEJIIOBAHHA B3a€MOJIi CepPBICiB y
PO3NOMINIEHUX TPOrPaMHUX cucTemMax. OCHOBHI HAyKOBO-TIPAaKTUYHi Pe3yJIbTaTH, OTPUMAHI IIiJi 4ac JOCIiI>KEHHS,
IIOJISITAIOTh Y HACTYNHOMY: 1. Yriepie po3po6sieHO METOIA MOZEJIIOBAHHS Ta aHaJli3Y JIOTIKY (PYHKLIOHYBaHHS
CEpBiC-0PiEHTOBaHMX PO3NOIiIEHUX IPOTPaMHUX CUCTEM Ha OCHOBI JIOTIYHMX IPEJUKATHUX MEPEX, 1O
3abe3rnedyye CUCTEeMAaTU30BaHUI ONIMC B3a€MO/Iii cepBiciB, aBTomMaTH3alilo JoriyHoi Kyacudikalii cTaHiB cUCTeMU Ta
MigTPUMKY IIPUMHATTS iHKEHEPHUX PillIeHb Y IIPOLLECi TPOEKTYBAHHS 1 PO3BUTKY CKJIALHUX IPOrPAMHUX CHUCTEM. 2.
Habysnu nopanpmoro po3BUTKY MOAEJI NOBEiHKY CEPBICiB i B3aeMOii KOMIIOHEHTIB PO3NOIiIEHUX MPOrPaMHUX
CHCTEM i3 BUKOPUCTaHHSIM MaTeMaTUYHOTO iHCTPYMEHTapilo Teopii iHTesIeKTy, 30KpemMa anre6py CKiH4eHHUX
IIpeJUKaTiB, 110 JO3BOJIUJIO 3MEHIINTH OOUMCIIIOBAJIbHI BUTPATU [IPY ITPOEKTYBAHHI IIPOrPaMHOr0 3a0e3nedeHHs. 3.
YnockoHaseHO METOAM AOCHiIKeHHs Ta Bepudikallii ToriyHuX MoJiesiel cepBic-0pieHTOBaHUX PO3MOiIEeHUX
IIPOrPaMHUX CUCTEM, a TAKOXK OOI'PYHTOBAHO MOJKJIMBOCTI iX peasisalii B IpuKIagHuX iHpOopMaLillHUX CUCTEMAX 3i
CKJIaJTHOIO IIPEIMETHOIO 00J1aCTIO, 1110 3a6e3M1e4YnyI0 CKOPOUEHHS Yacy ITPOEKTYBaHHSI Ta IIePEBipKYU Mozesieil Ha
25% B IOPIiBHSIHHI 3 KJIJACUYHUMHU MeTogaMu. OTpUMaHi pe3yJsIbTaTy CTBOPIOIOTD IiATPYHTS 1J1s1 IPOEKTYBAHHS
IIMPOKOTO KJIACy WITYYHUX iHTEJIEKTyaJbHUX areHTiB 3 ypaxXyBaHHSIM BUIAAKOBUX YAHHUKIB, OITUMI3yBaTH
KOH@irypatii JIOriYHMX NpeIUKaTHUX MEPEX, MiABUIIMTY HaAiMHICTh MPOTPAMHHUX CUCTEM, IO IPOEKTYIOTHCSL. 4.
YIocKoHasneHo Mifxifll 4o NPaKTUYHOI peasisallii MeTOiB aHali3y Ta KEpyBaHHS JIOTIKOIO B3a€MO/ii cepBiciB Ha
OCHOBi MeTOly (pOpMaJli30BaHOrO JIOTIYHOTO BUBOJY 3 BUKOPUCTAHHSIM JIOTIYHUX ITPEJUKATHUX MEPEXK, 110
MifgBUILYye Y3rOKEHICTD i IKiCTh apXiTEKTYPHUX i IHKEHEPHUX PillleHb, CKOPOYYE MHOXKUHY [IPEAMKATHUX PiBHAHDb
Ha 15%, THM CaMUM [I0CATA€THCS IPUCKOPEHHS BUSIBJIEHHS IOMUJIOK Ta JIOTIYHUX CYIIEPEYHOCTEN Ha eTari
MOJeJIIOBaHHS IPOrPaMHUX CEPBIC-Opi€EHTOBAHUX CUCTEM. 5. [IpakTH4He 3aCTOCYBaHHS OTPMMaHUX Pe3yJIbTaTiB
[oJIsITae y po3po01ii apXiTeKTypy Ta IPOrpaMHoi peasisallii IPOTOTUIly CEPBiC-Opi€eHTOBAHOI PO3MOAiNeHoi
[IPOrPaMHOI CUCTEMHU, L0 IPYHTYETHCA HA METO/] JIOTIYHOTO BUBOAY 3 BUKopucTaHHAM JIIIM. 3anpononoBanuii
niaxin nepen6ayae nobygoBY JIOTIYHOI IPeIUKaTHOI Mepexi, y sKiil jlorika B3aeMoiii CepBiciB i eJleMeHTiB
IIpeJMEeTHOI 00J1acTi popMaizyeTbCsl y BUIJISITi IpefuKaTiB. Lle mae MOKIMBICTb ONMCYBATU CKJIaIHI 3aJ1€5KHOCTI B
PO3IOLiNEeHNX IPOrPAMHUX CUCTEMAaX, Peasli3oByBaTU FHY4Ki ME€XaHi3MHU JIOTIYHOTO BUBEJIEHHS Ta MiIBUILLYBaTU
OOIPYHTOBaHICTh iH)KEHEPHUX pileHs. [J03B0JIsi€ BUSBISATY HEBIIIOBIAHOCTI, JIOTi4HI CyIIePEYHOCTI, «IeJJIOKIN» Ta
HEJIOCSIKHI CTaHM NIPOrpaMHMX cucTeM. [IpakTryHa anpobalis nigxony 3AiicCHEHa Ha IPUKJIai CepBicy aHasizy

OCBITHIX JAHUX SIK OfHi€il 3 MPUKIaAHUX NTPeIMETHUX 00J1aCTeN.

2. Kozyriev A. D. Methods and Models for the Development of Service-Oriented Distributed Software Systems
Based on Logical Predicate Networks - Qualifying scientific work in manuscript form. Dissertation for the degree
of Doctor of Philosophy in specialty 121 “Software Engineering”. - Kharkiv National University of Radio Electronics,
Kharkiv, 2026. The dissertation presents the results of research conducted by the author, aimed at solving a
relevant scientific and applied problem of developing methods and models for designing service-oriented
distributed software systems using logical predicate networks. The obtained results are of significant importance
for increasing the level of formalization, consistency, and justification of the processes of development, analysis,
and maintenance of distributed software systems. Logical predicate networks are an effective formal tool for
describing, analyzing, and modeling the behavior of complex software systems, in particular service-oriented



distributed software systems. Their application makes it possible to formalize the rules of interaction between
services, identify hidden dependencies, verify the consistency of business logic, and support informed engineering
decision-making at the stages of system design and evolution. Based on the above, it is relevant to address the
scientific problem of developing and improving methods and models for creating service-oriented distributed
software systems using logical predicate networks, which provide a formalized description of service interaction
logic, improve the consistency of architectural decisions, and support the analysis of behavior of complex
distributed systems. The aim of the dissertation is to develop methods and models for the formalized description
and design of service-oriented distributed software systems based on logical predicate networks. The object of
research is the scientific and engineering foundations of software engineering technologies and processes,
including requirements specification, development, operation, maintenance, assurance, and quality evaluation of
software. The subject of research is service-oriented software systems and modeling of service interactions in
distributed software systems. The main scientific and practical results obtained in the study are as follows: 1. For
the first time, methods for modeling and analyzing the logic of functioning of service-oriented distributed
software systems based on logical predicate networks have been developed, providing a systematic description of
service interactions, automation of logical classification of system states, and support for engineering decision-
making in the design and evolution of complex software systems. 2. Models of service behavior and interaction of
components of distributed software systems have been further developed using the mathematical apparatus of the
theory of intelligence, in particular the algebra of finite predicates, which made it possible to reduce
computational costs in software design. 3. Methods for studying and verifying logical models of service-oriented
distributed software systems have been improved, and the possibilities of their implementation in applied
information systems with complex domains have been substantiated, which ensured a 25% reduction in the time
required for model design and verification compared to classical methods. The obtained results create a basis for
designing a wide class of artificial intelligent agents considering stochastic factors, optimizing configurations of
logical predicate networks, and improving the reliability of designed software systems. 4. The approach to practical
implementation of methods for analysis and control of service interaction logic based on the method of formalized
logical inference using logical predicate networks has been improved, which increases the consistency and quality
of architectural and engineering decisions, reduces the number of predicate equations by 15%, and thereby
accelerates the detection of errors and logical inconsistencies at the modeling stage of service-oriented software
systems. 5. The practical application of the obtained results consists in the development of an architecture and
software implementation of a prototype service-oriented distributed software system based on the logical
inference method using logical predicate networks. The proposed approach involves constructing a logical
predicate network in which the logic of interaction between services and domain elements is formalized in the
form of predicates.
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