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1. PeniixoB B.M. MeToau i Moziesli IPEBEHTUBHOTO CYIIPOBOPKEHHS IIPOrPAaMHOTO 3a6€31eYeHHs Ha OCHOBI 3aC006iB
KOMIIapaTopHoi inenTudikauii. - Keanigikauiina HaykoBa Ipallsg Ha ITpaBax pykonucy. Jluceprauis Ha 3000yTTS
HAyKOBOTO CTyIeHs NOKTop Ppinocodii 3a crenianpHicTio 121 «IHXeHepis MPOrpaMHOro 3a6e3rneyeHHs». ~
XapKiBCbKUI1 HalliOHAJIbHUI YHIBEpCUTET paZiioeseKTPOoHiKY, XapkiB, 2026. Y aucepraliiiHiil po6oTi IpeAcTaBieHi
Pe3yJbTaTU [IPOBEJIEHUX 30,00yBaYeEM OCIIIIPKEHD, SIKi BUKOHYIOTh aKTyaJlbHE HAyKOBE 3aBaHHS PO3POOKY METOZB
i Moziesiel 111 CTBOPEHHS CUCTEM IIPEBEHTUBHOTO CYNIPOBOAKEHHS IPOrPAMHOrO 3a6€3Me4eHHs, 10 Ma€ iCTOTHE
3HAYEHHS JIS1 i BUIEHHS PiBHS CTIMKOCTI IPOrpaMHUX MPOAyKTiB. [Iporpamue 3a6e3nedeHHs ([13) moTpedye
6e31epepBHOro CyNPOBOIKEHHS IIPOTATOM YChOTO JXUTTEBOrO LUKIIY. ETal NiTPUMKY i CYyIPOBOIKEHHS €
HaWJOBIIMM Ta HAMOiIbII pECYPCOMICTKMM: 32 OLIHKaMHU, BiH MOXe CTaHOBUTHU A0 80-90% cymapHuUX BUTpaT Ha
SKATTEBUI LMKJI IPOrPAMHOTO MPOAYKTY. CyNpOBOIKEHHS OXOIIIOE Pi3HI BUAM HisJIbHOCTI — Bifj BUIIPABJIEHHS

IedeKTiB (Kopurytode CyIpoBOIKEHHS) i afanTalii 10 3MiH cepenoBula (ajaliTUBHE CYIIPOBOIKEHHS) [0



po31MpeHHs (PYHKIiOHATBHOCTI (MepPeKTUBHE CYNPOBOIKEHHS). OKPEMO BUJIIIIETHCS IPEBEHTUBHE
CYIIPOBOMKEHHSI — MTPOAKTUBHI [Iii, CIIPSIMOBaHi Ha BUIIEPEKEHHS [TOTEeHLINHUX [TpobJieM e [0 iX IOsIBY.
BignosigHo no mixxHapogHoro ctannapty ISO/IEC/IEEE 14764:2022, npeBeHTUBHE CYIIPOBO/KEHHS BUBHAYAETHCS
K «moaudikallis IPOrpaMHOro NPOAYKTY IiC/Is IOT0 MOCTAa4YaHHS, 10 Ma€ Ha METi BUNIPABJIEHHS] IPUXOBAHUX
nedeKTiB [0 TOro, SIK BOHU IPOSBIIATLCS Y poO0ouill cuctemi». Takuil BurepepKyBalbHIN MiXis 0COGINBO
BXJIMBUH [1J151 KDUTUYHO BaKJIMBUX [IPOTPAMHUX CHUCTEM, SKi BUCYBAIOTb IiJJBUIIEH] BUMOTU [I0 6e3I1eKy Ta
IOCTYIIHOCTI (Hanpukian, MeaudHi cuctemu). Hezpakarouu Ha popmartisaliiio bOro IOHSTTS HA HOPMATUBHOMY
PiBHI, 10r0 NpaKTMYHAa peasidallisd 3a/JMIIaeTbC HEOOHOPITHOIO Ta HEJOCTATHLO CUCTEMATHN30BaHOI0. OJIHI€I0 3
KJIIOYOBUX ITPO0GJIEM CYIIPOBOIKEHHS € CKJIATHICTh paHHBOT'O BUSIBJIEHHS JIATEHTHOI Aerpanarii IporpaMHUxX
cucreM. JlocigpkeHHs TOKa3yloTh, 10 Oi/IbIIICTh BiIMOB MalOTh HAKOIIMYYBaJIbHUI XapaKTep i CyIIPOBOKYIOTHCS
[IOCTYIIOBMMH 3MiHAMM METPUK IIPOLYKTUBHOCTI, SIKOCTi 200 CTPYKTYPHU CUCTEMH, SIKi HE (PIKCYIOTbCSI
TPaJULIIMHMMU MeXaHi3MaMU TECTYBaHHS Ta MOHITOPUHTY. Y TPaAULINHIN IPAKTUL NiJTPUMKA 4aCTO
3[1ifICHIOETHCSI PEAKTUBHO, TOOTO JiMLIe MicJis [10s1BU 360iB a60 cKapr KopucTysayiB. HexTyBaHHs
BUIIEPEIKYBAJIbHUMU 3aX0[aMU IIPU3BOJUTD 10 HAKOIIMYEHHS TEXHIYHOTrO 60Pry i 30iIbIIIE€HHS JOBTOCTPOKOBUX
BUATPAT Ha MigTPMMKY. HaTOMiCTh IPEBEHTUBHI Aii JAIOTh 3MOT'Y YHUKHYTH JOPOTUX aBapiliHUX BTPy4aHb y
ManibyTHbOMY. BUTpaTy Ha eKCcTpeHe BUIIPaBJIeHHS BiIMOB 3a3BUYall [IepeBULILYIOTh PECYPCH, HEOOXinHI g iX
nonepekeHHs. OTXe, Iepexis Bif, pearyBaHHs Ha IPo6JieMHU [0 iXHbOTO MPOAKTUBHOIO 3aI100iraHHs €
[IEPCIIEKTUBHUM HAIIPSIMKOM PO3BUTKY IIPOrPaMHOi iHKeHepii, NOK/INKaHUM 3a0€3[1€4UTH BUCOKY HaliflHICTh Ta
€KOHOMIYHICTb CyIIPOBOPKEHHS IIPOrPAMHOTO 3a6e3eYeHHs. BUXoas4y 3 BUK/IaieHOro, aKTyaJIbHUM € PO3B'I3aHHS
HAyKOBOTI'O 3aBJlaHHS pO3POOKU METOIiB i Mozesieil miBUILIeHHS e(PEKTUBHOCTI IPEBEHTUBHOIO CYIIPOBOIKEHHSI
IIPOrpaMHOro 3a6e3neyeHHs. ICHy0ui MigXoau IeMOHCTPYIOTh IPAKTUYHY LiHHICTb IPEBEHTUBHUX [Iiil, aje
MOTPEOYIOTh NOAABIIOrO PO3BUTKY, CTaHIAPTU3aLlil 1 Baniganii. Takum 4ynHOM, ojasblie BUBYEHHS,
dbopmanizanis i BIpoBaiKeHHS MOJieJiel IPeBEHTUBHOIO CYIIPOBOJIKEHHSI € aKTyaJIbHUM i CTPATerivHO AOLiTbHUM
HaIpsIMOM JJ1s1 porpaMHoi inkeHepii. MeTolo aucepraliiiHoi poboTH € nifBulleHHs epeKTUBHOCTI cynposony I13
3a paxyHOK MOJI€JIIOBaHHS IPOBEIEHHS IPEBEHTUBHUX 3aXO0iB I0[I0 MOKJIMBUX OPYIIEHb YMOB €KCIIyaTallii.
O6’eKT BOCIIPKEHHS — [IPOoLecy ITPEeBEHTUBHOTO CYIIPOBOKEHHS [IPOrPaMHOro 3abesnedeHHs. [Ipenmer
IOCJiI)KeHHS — MOJieJli, MeTOZIM Ta 3aco0U KoMITapaTOpHOi ineHTudikalii ekcrtyarauiiHoi peakuii 1 niITpUMKU
IIPUMHATTS pillleHb IIPU IPEBEHTMBHOMY CYIIPOBOIPKEHHI. 3a pe3yJibTaTaMu JOCIIiIPKEHHSI OTPUMAaHO TaKi HayKOBi
pe3yJsbTaTu. Briepie 3arponoHOBAHO ONIOPHY MOJEJIb 17151 IIJIaHYBaHHS IPEBEHTHMBHUX 3aX0/1iB, YEPE3 MO>KJIUBI
[OpyIeHHs yMOB excruyaTauii [13, ska, Ha BigMiHy Bif icHyl0unx, copmoBaHa 3a JOIIOMOTOIO JIOTIYHO
IIpeJCTaBJI€HOI IOCIiIOBHOCTI il MOHITOPUHTY, ifeHTUdiKalii cTaHy Ta IPUMHSTTS palliOHaJbHUX PillleHb, 110
I03BOJIsIE MiABUILMTY €(PEKTUBHICTb CYIIPOBOAY po3pobieHoro [13. Briepiie 3alipoiOHOBaHO MOZEJb, 3
BUKOPUCTAaHHSIM IIPEBEHTUBHUX 3aXO0MiB AJ1s1 cynposony 13, sika, Ha BigMiHY Bif, iCHYI04MX, Ma€ Ba PiBHI
[IPUMHATTS pillleHb, 33CHOBAHMX Ha KOMIIOPATOPHOMY MeTO[i ineHTudikalii, 1110 3abe3nedyye cBoe4acHe pearyBaHHs

Ha MOJKJIVBI BiIXWJIEHHS BiJ] €KCILIyaTallitHUX BUMOT.

2. Repikhov V. M. Methods and Models of Preventive Software Maintenance Based on Comparator Identification. —
Manuscript. 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 carried
out by the applicant, addressing the relevant scientific problem of developing methods and models for building
preventive software maintenance systems, which is of significant importance for improving the resilience of
software products. Software requires continuous maintenance throughout its entire lifecycle. The support and
maintenance phase is the longest and most resource-intensive: it is estimated to account for up to 80-90% of the
total lifecycle costs of a software product. Maintenance encompasses a variety of activities — from defect
correction (corrective maintenance) and adaptation to environmental changes (adaptive maintenance) to
functional enhancements (perfective maintenance). Preventive maintenance is distinguished separately as a set of
proactive actions aimed at anticipating potential problems before they arise. According to the international
standard ISO/IEC/IEEE 14764:2022, preventive maintenance is defined as "modification of a software product
after delivery to detect and correct latent faults before they become effective faults.” This proactive approach is



particularly important for safety-critical software systems that impose high requirements on security and
availability (e.g., medical systems). Despite the formalization of this concept at the normative level, its practical
implementation remains heterogeneous and insufficiently systematized. One of the key challenges in maintenance
is the difficulty of early detection of latent degradation in software systems. Research shows that most failures
have a cumulative nature and are accompanied by gradual changes in performance, quality, or structural metrics
that are not captured by traditional testing and monitoring mechanisms. In traditional practice, support is often
performed reactively — only after failures or user complaints have occurred. Neglecting proactive measures leads
to technical debt accumulation and increased long-term maintenance costs. Preventive actions, on the other hand,
enable avoidance of costly emergency interventions in the future. The cost of emergency fault correction typically
exceeds the resources required for prevention. Therefore, the transition from reactive problem response to
proactive problem prevention is a promising direction for software engineering, aimed at ensuring high reliability
and cost-effectiveness of software maintenance. Based on the foregoing, it is relevant to solve the scientific
problem of developing methods and models to improve the effectiveness of preventive software maintenance.
Existing approaches demonstrate the practical value of preventive actions but require further development,
standardization, and validation. Thus, further study, formalization, and implementation of preventive maintenance
models is a relevant and strategically sound direction for software engineering. The objective of the dissertation is
to improve the effectiveness of software maintenance by modelling the implementation of preventive measures
against potential breaches of operating conditions. The object of research is the processes of preventive software
maintenance. The subject of research is the models, methods, and tools for comparator identification of
operational response to support decision-making in preventive maintenance. The following scientific results were
obtained as a result of the research. For the first time, a reference model has been proposed for planning
preventive measures in response to potential breaches of software operating conditions; unlike existing models,
this one is structured using a logically presented sequence of actions involving monitoring, condition identification
and rational decision-making, thereby enhancing the effectiveness of support for the developed software.
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