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1. Inceprarnis Ha 3000YTTS CTyIeHs JokTopa (pinocodii 3a cnenianpHicTIO 121 «IH>XeHepis IporpamHoro
3abesnevyeHHs» (12 - «IHpopmauiliHi TexHOOTIi»). - YepKacbKuil Aep>KaBHUI TEXHOJIOTIYHUI YHIBEPCUTET,
Yepkacuy, 2024. V nucepTaliiiHiil pob0Ti po3B’s13aHO aKTyasbHy HayKOBO-TIPUKJIALIHY 3a/1a4y YAOCKOHAJIEHHS
IIPOLIECY MOJZEJIIOBAHHS Ta PO3POOKU IPOrPaMHMX 3aCO0iB, 1110 BUKOPUCTOBYIOTHCS B €JIEKTPOHHIlN Komepliii 3a
PaxyHOK 3aCTOCYBaHHS ar€HTHO-OPi€HTOBAHOTO MifXOAY [JIsl PO3IIMPEHHSI MHOKUHY iX BJIACTUBOCTEN Ta
MOTEHL{HHNX MOXKJINBOCTEH, 3MEHIIIEHHS! KiJIbKOCTI BUKOPHCTOBYBAaHNX CUCTEMHUX IIPOLECIB Ta 3B'SI3BHOCTI MK
KOMIIOHEHTaMU CUCTEeMHU, a TaKOXK MiABUIEeHHS IIBUIKOCTI iX po3po6ku. [lucepTauiiiHa poboTa CKIagaeThCs 3i
BCTYI1Y, YOTMPbOX PO31ijIiB, BUCHOBKIB, CIIUCKY JIiTEPATyPHUX IPKEPEJI Ta AOJATKIB. Y IIepLUIOMY PO3Liji IPOBEAEHO
OIJIs1/l OCOOJINBOCTEN PO3POOKY Ta 3aCTOCYBAHHS IPOTPAMHUX areHTiB, a TAKOXK y3araJabHEHHS! MHOXUHU OCHOBHUX

HEeJIOJIKIB MifIXoAy MPSMUX IIOCTABOK B €JIEKTPOHHIN KoMmeplii. BusiBieHi 0cO6IMBOCTI areHTHO-OPi€HTOBAHOTO



[IPOrpaMyBaHHs, SIKi CTaJI OCHOBOIO PillleHHs TPO6JIEM PO3POOKY Ta BUKOPUCTAHHS IIPOrPaMHUX 3aC00iB 3a
niaxony MpsSIMUX IOCTABOK B €JIEKTPOHHIN KoMepLii. Y apyromy po3aisi nobymoBaHa JIoTiuHa CTPYKTypa
JOCJIiIKYBaHOI IpeIMETHOI 00J1aCTi 3a LOMIOMOTOIO [IPEICTaBIEeHHS CyTHOCTe! y PpOopMi KiaciB, ix 3Bs13KiB Ta
B3aeMOZii Mi>k c06010. PO3IJIIHYyTO METOIMKY BIIPOBAIPKEHHS PE3YJIbTATIB IEPIIOTO PO3ily 10 NPAKTUKU
IIPOEKTYBAaHHS TPOrPaMHUX 3aCO0iB, MOETAINHY MOCJiJOBHICTh Ta OCOOJIMBOCTI IPOrpaMHOi peasidallii areHTHO-
OPi€HTOBAHOrO MPOrpaMyBaHH4 3a BUKOPUCTAHHS IPOTOTUITYBaHHS. [IpoBeIeHO: aHali3 Ta MOJE/IIOBAaHHS
IIpeJMETHOI 00J1aCTi, a TAaKOX il KOHLIENTyali3alilo; apXiTeKTypHe TPOEKTYBAaHHS Ta MOZEJIIOBAaHHS MTOBEJiHKA
cucreMu. B xofii IpoBeieHOr0 TEOPETUYHOTO NOCJIIIPKEHHS [TPOLIECY MOZEIOBAHHS TPOTrPAMHOTr0 3a6€3Me4eHHs
aBTOMaTH30BaHOi iHpopMaLifiHOI cucTeMH aKTyasizalii po3apiOHUX LiH YOCKOHAJIEHO METO, 00'€KTHO-
OPi€EHTOBAHOIO IPOrPaMYBaHHS [0 PO3POOKM NIPOrpaMHOro 3abe3le4eHHs B €JIeKTPOHHIN KoMepliii 32 paxyHOK
3aCTOCYBaHHS ar€HTHO-OPiEHTOBAHOTO MMiAXO0AY, 10 NO03BOJIMJIO 3MEHIINTH KUIBKICTh CUCTEMHUX IIPOLECIB, 110
BHUKOPHUCTOBYIOTHCSI, HA 4 OOMHUIIi Ta 3BMEHIINTY 3B'SI3HICTh MK KOMIIOHEHTaMU CUCTeMU Ha 1-3 3B'I3KU 117151
MiJBUILIEHHS X aBTOHOMHOCTI. Y TPETbOMY PO37iJli IPOBEIEHO €KCIIEPUMEHTANIBHE AOCIIIPKEHHS [IPOLIECY
asnropuTMizaii IiIHOyTBOPEHHS IPOrPaMHUM areHTOM, B XO/Ii SIKOTO MiJIBUILIEHO €(PEKTUBHICTb IPOrpaMHOi
peanisalii po3po61eHOro aIropuTMy OOpOOKHU JAHUX 32 TOYHICTIO PO3PAXyHKY IIJISIXOM Y OCKOHAJIEHHS ITPOLieCy
[IpOrpaMHoi peasizalii IIiHOyTBOPEHHS B €JIeKTPOHHIN KOMepl1lii 32 METO0JIOTIEI0 06’'€KTHO-OPiEHTOBAHOTO
IIpOrpaMyBaHHsI 32 PaxXyHOK JIOCJIiPDKeHHS IpolieciB 0OpOOKU JaHMUX Ta BUKOPMCTAaHHS MOro pe3yJbTaTiB Ha eTarli
(OpMyBaHHS BUMOT. Y XOZi JOCJiJ)KEHHS BCTAHOBJIEHO HEOOXiHICTb pO3POOKM 0JATKOBOTrO iHTEpPeEcy
KOPUCTYyBaua J1j1s1 iIHTepaKTUBHOI B3aeMOii orepaTopa 3 NpOrpaMHUM 3a0€3I1€4€HHSIM Ta IPUMHATTS HUM PillleHHS
CTOCOBHO 0OpOOKU eKCTpeMaJIbHUX 3HaU€Hb BXiTHUX JaHUX 3 METOO I10/1aJIbII0r0 HaBYaHHS IPOrPaMHOro 3aco0y
CaMOCTIIHOMY IPUIHSTTIO PillleHHs. SIK HACJiOK BCTAHOBJIEHO HEOOXiHICTh BUKOPUCTAHHS IITYYHOTO iHTEJIEKTY B
NOJAJIbIINX BEPCisiX IPOrpaMHOro 3aco6y. IIpoBeieHO eKCriepUMeHTalIbHE NOCIiIKEHHS IIPOLeCy PO3POOKU
IIPOrPaMHOrO 3a6e3IeyeHHs], B XOIi SIKOT0O YIOCKOHAJIEHO MOJeJib peasi3aliii eBOJIOLiliHUX IIPOTOTHUIIIB 32 PaXyHOK
3aCTOCYBAHHS areHTHO-OPi€HTOBAHOTO IiTX0AY 10 PO3pOOKM NPOrpaMHUX 3aCO0iB B €JIEKTPOHHIN KoMep1iii, 1110
IO3BOJIMJIO MiABUILIMATHY IIBUAIKICTh IIPOrPaMHoOi pearizauii iHTepdeiicy KOpuCTyBada Ta aCMHXPOHHOI KOMYHIKallii
MI’K aBTOHOMHUMU KOMIIOHEHTaMU CUCTEMU. Y YETBEPTOMY PO3JiJi ITif} YaC TECTYBaHHS IIPOAYKTUBHOCTI
[IPOrpaMHUX areHTiB BUKOHAHO 36ip JaHuX IIOKa3HUKIB IPOAYKTUBHOCTI 3 METOIO aHaJli3y Ta BU3HAUYEHHS 006CATy
arapaTHUX PECypCiB, CIIOKATHUX 3a [I€BHUI IIPOMIXKOK Yacy MpH MiJK/II0YEHHI IPOrPaMHUX areHTiB 3 Pi3HUMU
0a30BMMHU TUIIAMU NIOBELiHKH, B Pi3Hil KiJIbKOCTI, a TaKOX Iifl YaC BUKOHAHHS iX OCHOBHOI (DyHKIii — OHOBJIEHHS
iH. B pesysbraTi aHanizy 3i6paHuX AAaHMX BUBHAYEHO TEMII IIPUPOCTY IIPOAYKTUBHOCTI B aCIIEKTi CIIOKMBAHHS
arapaTHUX PeCcypciB JJ1sl pisHUX TUILIB [10BeLiHKY Ta iHTepdeiiciB. Y xozi aHani3y NpOAYyKTUBHOCTI IPOrPaMHUX
areHTiB Ta iX BIUIMBY Ha anapaTHi pecypcu BU3HAYEHO: CTATUCTUYHI TIOKa3HVUKU IIPOAYKTUBHOCTI 1171 Pi3HUX TUIIiB
[IOBEiHKY IIPOTPAMHMX areHTiB; PO3IKUPEHHI MHOXKUHHU BJIACTUBOCTEN Ta MOTEHUINHUX MOKJIUBOCTEN
IIPOrPaMHOro 3a6e3IeYeHHs 32 paxyHOK 3aCTOCYBaHHS areHTHO-OPi€HTOBAHOTO MiIX0Yy HE CYIIPOBOIKYETHCS

BUKOPUCTAaHHAM NOAATKOBUX AIIaPATHUX pecpriB.

2. Thesis paper for achievement of the scientific degree Doctor of Philosophy in the specialty 121 «Software
Engineering» (12 - «Information technologies»). - Cherkasy State Technological University, Cherkasy, 2024. The
thesis paper solved the actual scientific and applied task of improving the process of modeling and development of
software tools used in e-commerce through the use of an agent-oriented approach to expand the set of their
properties and potential opportunities, reduce the number of used system processes and connections between
components of the system, as well as increasing the speed of their development. The thesis paper consists of an
introduction, four chapters, conclusions, a list of literary sources and appendices. In the first chapter, an overview
of the features of the development and application of software agents, as well as a generalization of a number of
the main disadvantages of the dropshipping approach in electronic commerce, is carried out. Features of agent-
oriented programming, which became the basis for solving the problems of development and use of software in
dropshipping, were revealed. In the second chapter, the logical structure of the subject area under study is built
using the representation of entities in the form of classes, as well as their connections and interactions among
themselves. The method of implementing the results of the first section into the practice of software design, as



well as the step-by-step sequence and features of the software implementation of agent-oriented programming
using prototyping, are considered. Also carried out: analysis and modeling of the subject area, as well as its
conceptualization; architectural design and modeling of system behavior. In the course of the conducted
theoretical study of the software modeling process of the automated information system for updating retail prices,
the method of object-oriented programming for the development of software in electronic commerce was
improved through the use of an agent-oriented approach, which allowed to reduce the number of system
processes used by 4 units and also reduce the connectivity between system components by 1-3 connections to
increase their autonomy. In the third chapter, an experimental study of the process of algorithmization of pricing
by a software agent was carried out, during which the efficiency of the software implementation of the developed
data processing algorithm was increased in terms of calculation accuracy by improving the process of software
implementation of pricing in electronic commerce according to the methodology of object-oriented programming
due to the study of data processing processes and using its results at the stage of requirements formation. In the
course of the research, it was established the need to develop an additional user interface for interaction of the
operator with the software and decision-making by him regarding the processing of extreme values of input data
in order to further teach the software tool to make decisions independently. As a result, the need to use artificial
intelligence in future versions of the software was established. An experimental study of the software development
process was conducted, during which the model of the implementation of evolutionary prototypes was improved
due to the use of an agent-oriented approach to the development of software tools in e-commerce, which allowed
increasing the speed of the software implementation of the user interface and asynchronous communication
between the autonomous components of the system. In the fourth chapter, when testing the performance of
software agents, data collection of performance indicators was carried out in order to analyze and determine the
amount of hardware resources consumed in a certain period of time when connecting software agents with
different basic types of behavior, in different quantities, as well as during the performance of their main function —
price updates. As a result of the analysis of the collected data, the rate of productivity growth in terms of hardware
resource consumption for various types of behavior and interfaces was determined. During the analysis of the
performance of software agents and their impact on hardware resources, the following are determined: statistical
indicators of performance for various types of behavior of software agents; expansion of the set of properties and
potential capabilities of the software due to the application of an agent-oriented approach is not accompanied by
the use of additional hardware resources.
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