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1. Taac T.I. 3HaHHSA-Opi€eHTOBaHI MOAEJIi Ta MiKPOCEPBICHI apXiTeKTypu IJ1s1 pO3pOOKM CHUCTeM iHTepHeT-0aHKIHTy. —
KsanigikauiiiHa HaykoBa npaljsl Ha paBax pykonucy. [lucepratis Ha 3006yTTs CTyIeHs fJoKTopa ¢inocodii 3a
crienianbHicTio 122 Komm'iotepHi Hayku (T'any3b 3HaHb 12 ITHdopMauiiiHi TexHO0rii). — XapKiBCbKUI HalliOHAJIbHUN
yHiBepcuteT iMmeni B. H. Kapasina, MinictepcTBo ocBiTH i HayKu YKpainu, Xapkis, 2026 [Juceprauisa npucsiayeHa
BUPIlIEHHIO aKTyaJIbHOI HAyKOBO-TE€XHIUHOI 33/1a4i MiJiBUIIEHHS SIKOCTi IIPOLieCiB pOo3pOOKU Ta CYyIIPOBOAY CUCTEM
iHTepHeT-6aHKiHTy (e-Banking) msxoM 3aCTOCyBaHHS MIKpOCEPBICHUX apXiTEKTyp Ta 3HAaHHS-OPi€HTOBaHUX
MoJiesel MIPY iX TPOEKTYBAaHHI. Y JucepTallii BAKOHAaHO aHaJli3 IOTOYHOIO CTaHy MPOILECIB PO3POOKHU Ta CYIIPOBOLY
cucreMm e-Banking. BcTaHOB/IEHO, 1110 OCHOBHMMU IIPOGJIEMAMHU € BifICYyTHICTb 3aCTOCYBaHHSI 3HaHHSI-OPi€HTOBAHUX
MOJIeJIEN Ta IHTEJIEKTYaJIbHUX METOIB IIPY ITPOEKTYBAHHI [IUX CUCTEM. A TAKOXK BiICYTHI apXiTeKTypHi IaTePHU
IIPOEKTYBAHHS, SIKi 6 6yJIM aAaNTOBaHi 4O 0co6aMBOCTEN (PYHKIIOHYBaHHS cucTeM e-Banking. Bnepme 6ysa
3aMpoONOHOBaHA 3HAHHSI-OPi€HTOBAHA IOMEHHA MOJIeJIb 117151 Tpouecy GOPMyBaHHS BUIIMCOK 33 PaXyHKaMU

KOpHUCTyBauiB cuctem e-Banking, sika BinpisHsa€eTbCS Bif, iCHYIOUMX [100YI0BOIO Ta 3aCTOCYBAaHHSIM OHTOJIOTIYHUX



npo(isniB KOPUCTYBaUiB TAKUX CUCTEM, y TIO€IHAHHI 3 €KCIIEPTHUMU JOMEHHUMMU [TPaBUIaMU 1151 06pOOKU ix
eMIIipUYHUX 3HaHb, IO J03BOJISIE PO3MNPUTHY iHOpMaLifiHMi1 6a3UC i BpaxOByBaTU CEMAaHTUYHUI KOHTEKCT BUMOT
Io PpyHKUioHany cucteMu e-Banking, i 1110, B KiHLIeBOMY paxyHKY, CIIpUsi€ NiIBUILIEHHIO SIKOCTi 0OCIyrOBYBaHHS
KJIieHTiB 6aHKy. OTpUMay NOAANbIINI PO3BUTOK METOIIY aHAJII3y Ta CUHTE3Y (PYHKLIOHAJIbHOI CTPYKTYPU CUCTEM
e-Banking 3a paxyHOK BU3HAY€HHS Ta iHTerpallii y TUIIOBY CTPYKTYpPYy TaKUX CUCTEM [I0JATKOBOTO iHTEJIEKTyaIbHOTO
MOZYJIsl IPOrHO3YBAaHHS MOKJIMBUX Jill KOPMCTYBAYiB, IO JO3BOJISE aJlallTyBaTH IIPOLLECH BUKOPUCTaHHS
CHACTEMHUX 004YNCIII0OBAJIBHUX PECYPCIB IPU BUKOHAHHI J€SKUX BUTPATHUX | KPUTUYHO BaKJIMBUX OIl€paliill KJIieHTiB
0aHKy, 30Kpema, Ipu GOPMYBaHHI Pi3HUX THUIIIB BUIIMCOK 32 IX IOTOYHUMU PaxyHKaMU. Y IOCKOHAJIEHO IIPOLeAyPHU
(opMyBaHHS BUIIMCOK 33 PaXyHKaMu KOPUCTYBayviB cucTeM e-Banking misxom KOMOIHOBAaHOTO 3aCTOCYBaHHSIM
3HAHHS-0Pi€HTOBAaHOi JOMEHHOI MogeJli Ta MOAN(IKOBAaHOTO METOY aHaJli3y YaCOBUX PSiZiB, IO [103BOJISE
BpPaxoOBYBaTH OCOOIMBOCTI peaizauii GyHKIiOHaJIBbHUX BUMOT Pi3HUX TUIIB KOPUCTYBaYiB OaHKIBCbKUX MOCIYT i
3abesrneyvye MigBUILEHHS TOKa3HUKIB IPOJAYKTUBHOCTI Ta HaJilTHOCTI PYHKI[iOHYBaHHS TaKUX CUCTEM y NOPIBHSIHHI 3
icHyrounMu npouenypamu. Takox yIO0CKOHAJIEHO IIPOEKTHI aTepPHU [1J1s1 PO3POOKY IIPOrPaMHOTO 3a06€3Me4eHHs
cucreM e-Banking msixoM BUKOPUCTaHHS [lepeBar MiKpoCepBiCHOI apXiTeKTypU y IOeQHAHHI i3 pO3p0o06IeHUM
IepeJlikoM KpUTePiiB i KiNIbKICHMX METPHK 151 iX BU3HAUYEHHS, IO 3a0e3Medye MOXKIIMBICTb OTPMMAHHS KPaLUX
[TOKa3HUKIB IKOCTi PYHKLiIOHYBaHHS POrPaMHOro 3a6e3e4eHHs Y IIOPiBHSIHHI i3 MOHOJIITHOIO apXiTeKTYpOIO TaKUxX
cucreM. Bysa 3arponoHoBaHa cxeMa po3lnpeHoi QyHKIiOHaNBHOCTI A1 cucTeM e-Banking, sika nepenbavae
BMKOPHMCTAHHS iHT€JIEKTYaJIbHOIO MOZYJIsl porHo3ysaHHs (IMIT). Monysb Mae 3aCTOCOBYBATHCS ISl
IIPOTHO3YBAaHHS [1ill KOPUCTYBaya py MoOyI0Bi BUIMCOK 32 paxyHKaMu. Lle Mae 103BOJIMTH CUCTEMI 3a3aleriab
IiArOTOBUTH JaHi, sIKi HeoOXigHi 1J1s1 GOpMyBaHHS KOHKPETHOI BUIIMCKY, 0COOJIMBO BUIIKMCOK BeJIUKOro po3Mipy. o
B CBOIO YE€PTy J03BOJIsIE aAANTyBaTH IPOLLECU BUKOPUCTAHHSI CUCTEMHUX 004U CIII0BAJIbHUX PECYPCIB IIpU
BMKOHAHHI BUTPATHUX i KDUTUYHO BKJIMBUX OIepallil KJIieHTiB 6aHKy. ByJl0 BUKOHaHO €KCIIEPUMEHTAJIbHE
IOCJIiIKeHHS po3p06JIeHOr0 IIPOTOTHUITY Ta HA OCHOBI BU3HAYEHUX KPUTEPIiB Ta METPUK BUKOHAHO OL[iHKY
IIOKa3HMKIB SIKOCTi [IpY 3aCTOCYBaHHi 3aIIPOIIOHOBAHOr0 Y pOOOTI Migxondy. AHaji3 OTpUMaHUX METPUK [10Ka3aB, 1110
BMKOPHMCTaHHS MiKpocepBicHoi apxiTexkTypu Ta IMII 103B0/INI0 NOKPALIUTY IOKAa3HUKU IPOAYKTUBHOCTI Ta
HaZiHOCTI Y NOPiBHSIHHI 3 BUKOPUCTOBYBAaHMMU MiJIX0AaMU [0 OOYA0BY BUIMCOK 332 PaXyHKaMU y CUCTEMAaXx 3
MOHOJIITHUMU apXiTeKTypamu. B cepelHbOMY JOCSITHYTO 3MEHIIeHHs HaBaHTaxXeHHs Ha LI Ha 12-15%. [IponycknHa
37aTHICTDb OyJia 36iblIeHa B cepeHboMY Ha 60%. Ha BUIMcKax BEJIMKOro Po3mipy 6yJI0 JOCATHYTO CYyTTEBE
3MEHILIEHHS BiICOTKY oMuUoK. I Bunucku Ha 500 cTopiHok: 3 5% 10 0.39%. Taki pe3ysibTaTu 3yMOBJIEHI SIK
3aCTOCYBaHHSIM MIKPOCEPBICHOI apXiTeKTYpH Ta IE€PENOBOro IIPOrPAMHOI0O CTEKY TEXHOJIOTIH, TaK i BUKOPUCTAHHSIM
3HAHHS-OPI€HTOBAaHUX MOZEJIEN Ta iIHTE€JIEKTyaJIbHUX METOLIB. byJI0 BUKOHAHO IIPOEKTYBAHHS MiKPOCEPBiICHOI
apxiTeKTypu JJ1s1 peaisaliii IpOIOHOBAaHOrO IiAxony y cucteMi e-Banking, 30kpema imnnemenTauiio IMIL ¥V
IycepTaliiiHill poOOTi BUpillleHa aKTyalbHa HayKOBO-IIPUKJIA/IHA 3a7jaya MiJBUILEHHS SIKOCTi IPOLIeCiB PO3POOKU Ta
cyrpoBofy cucteM e-Banking Mmsixom 3aCTOCYBaHHSI MiKpOCEPBICHOI apXiTeKTypu Ta 3HaHHSI-OPi€HTOBAaHUX
MoJeseil. 3apolOHOBaHUM Y POOOTI MifXiz, 3a6e3euye MOKpallleHHsI OCHOBHUX I10KA3HUKIB SIKOCTi IIPOrPaMHOTO
3a6e311eYeHHs], TaKUX SIK IPOAYKTUBHICTb Ta HAiNMHICTb, @ TAKOX BiJKPUBA€E NEPCIEKTUBU IJIs1 [TOAAJIbIINX

IOCJIiIKeHb HOT0 3aCTOCYBaHHS B iHIINMX JOMEHHUX 00J1acTIx cucteM e-Banking.

2. Daas T. Knowledge-oriented models and microservice architectures for the development of internet banking
systems. — Qualification scholarly paper: a manuscript. The dissertation submitted for obtaining the Doctor of
Philosophy degree in Information Technology: Speciality 122 Computer Science. V. N Karazin Kharkiv National
University, Ministry of Education and Science of Ukraine, Kharkiv, 2026. The dissertation is devoted to solving a
relevant scientific and technical problem of improving the quality of development and maintenance processes for
internet banking (e-Banking) systems through the application of microservice architectures and knowledge-
oriented models during their design. The dissertation provides an analysis of the current state of development and
maintenance processes for e-Banking systems. It has been established that the primary challenges include the lack
of knowledge-oriented models and intelligent methods in the design of these systems. Furthermore, there is a lack
of architectural design patterns adapted to the functional characteristics of e-Banking systems. A knowledge-
oriented domain model for the process of generating account statements for e-Banking users has been proposed



for the first time. It differs from existing models through the construction and application of ontological user
profiles in combination with expert domain rules for processing empirical knowledge. This allows for the
expansion of the information basis and accounts for the semantic context of functional requirements for e-
Banking systems, ultimately contributing to the improvement of customer service quality for the respective bank.
Have been further developed: methods for the analysis and synthesis of the functional structure of e-Banking
systems. This was achieved by defining and integrating an additional intelligent module for predicting potential
user actions into the standard system structure. This integration enables the adaptation of system computing
resource utilization when performing certain resource-intensive and critical client operations, specifically during
the generation of various types of current account statements. Have been improved: procedures for generating
account statements for e-Banking users through the combined application of a knowledge-oriented domain model
and a modified time-series analysis method. This approach accounts for the specific functional requirements of
different types of banking service users and ensures enhanced performance and reliability metrics compared to
existing procedures. Also design patterns for e-Banking software development have been improved. This
improvement was achieved by leveraging the advantages of microservice architecture in conjunction with a
developed set of criteria and quantitative metrics for their determination. This provides the capability to achieve
superior software performance and quality metrics compared to the monolithic architecture of such systems. An
extended functionality scheme for e-Banking systems has been proposed, which involves the use of an Intelligent
Forecasting Module (IFM). The module is intended to predict user actions during the generation of account
statements. This should allow the system to pre-prepare the data necessary for generating specific statements,
particularly large-scale ones. This, in turn, enables the adaptation of system computing resource utilization when
performing resource-intensive and critical banking operations. An experimental study of the developed prototype
was conducted, and based on the established criteria and metrics, an assessment of quality indicators was
performed using the approach proposed in the work. Analysis of the obtained metrics demonstrated that the use
of microservice architecture and IFM allowed for improved performance and reliability indicators compared to the
approaches used for account statement generation in systems with monolithic architectures. On average, a
reduction in CPU load of 12-15% was achieved. Throughoutput was increased by an average of 60%. For large-scale
statements, a significant reduction in the error rate was achieved; specifically, for a 500-page statement, the error
rate decreased from 5% to 0.39%. These results are attributed to both the application of microservice architecture
and a cutting-edge software technology stack, as well as the use of knowledge-oriented models and intelligent
methods. In the dissertation, a relevant scientific and applied problem of improving the quality of development and
maintenance processes for e-Banking systems through the application of microservice architecture and
knowledge-oriented models has been solved. The approach proposed in this work ensures the enhancement of key
software quality indicators, such as performance and reliability, and opens prospects for further research into its
application in other domain areas of e-Banking systems.
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