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Pedepar:

1. Hikitin II.M. MeTonu Ta MojieJli IPOEKTYBAaHHS Ta peaisallii aBTOMaTHUX [TPOrpaMHux cucTteM. — Kpasnidikaniina
HAyKOBa Ipalsl Ha IpaBax pyKonucy. Jluceprais Ha 3000y TTs HAYKOBOTO CTYIIEHs TOKTOpa (inocodii 3a
crnenianbHicTiO 121 IHXeHepis nporpamHoro 3abesneueHHs (12 - InpopmauiiiHi TexHoorii). — XapKiBCbKUI
HaljoHaJIbHUH yHiBEpCUTET paslioesieKTPOoHiKY, MiHicTepcTBO OcBiTU i HayKu YKpainu, Xapkis, 2025. Ha cyyacHomy
eTarli po3BUTKY iHpOpMaLilHUX TEXHOJIOTIN 0CO6/IMBA yBara NpUAIISETbCS IUTAHHSIM NiABUILIEHHS HAIMHOCTI,
aJaNTUBHOCTI Ta TOYHOCTI IIPOrPAMHOTO 3a6€311eYeHHs1, 0COOIMBO B yMOBAaX CKJIAIHUX, JUHAMIUHMX a60 KPUTUYHUX
cepenoBull. 3pOCTaHHS CKJIAIHOCTI IPOrPAMHUX PilllEHb, I10SIBA CUCTEM 3 BUCOKUM CTYIIEHEM iHTEPAKTUBHOCTI
00YMOBJIIO€ HEOOXiJIHICTh BUKOPUCTaHHS (POPMaIbBHUX METO/IB [1J1s1 iX IPOEKTYBAHHSI, MOJIEJIIOBAHHS Ta

Bepudikalii. ABTOMaTHi IPOrpaMHi CUCTEMU € OCHOBOIO Cy4YaCHUX CUCTEM KepyBaHHS Ta 00poOKU iH(popmallii B



peasibHOMY 4aci. 3i 3pOCTaHHSIM CKJIAZAHOCTI Ta MiIBUIIEHHSIM BUMOT [0 IIPOAYKTUBHOCTI 11 HAIMTHOCTI BUHUKAIOTh
0OME>KeHHSI KJIAaCUYHUX MiIX0iB (EKCIIOHEHLiMHe 3DOCTaHHS KiJIbKOCTI CTaHiB, TpuBaja Bepudikariisi, CKIagHiCTh
BUSBJIEHHS IOMUJOK). KiacuuHi PTA 6a3yi0TbCst Ha [IPUIYLIEHHI [IOBHOI'O 3HaHHS CTaHy Mojelli. B peanpHux
CHCTEMAX, JIe MOXKE OyTH HENOBHA iH(POPMaLLisl y CIOCTEPEXKEHHSIX, TaKi MPUITYLIEHHS BeIyTh 4O HEKOPEKTHUX
pe3ysbTaTiB. Takox ckiagHo GopmaiidyBaTi HMOBIPHICHI clLieHapii 3 KOHTEKCTHO-3aJ1€KHOIO0 MOBEIiHKOIO, 1€
MOBIpPHOCTI He € (PiKCOBAaHUMHU, a 3MiHIOIOTHCSI B 3aJIEXKHOCTI BiJl BUKOHAHUX [ill uu cepenoBuina. IcHyou4i
iHCTPYMEHTH 37,e6ibIIOr0 03BOJISIIOTh BUKOHYBAaTH BepudiKallilo OKpeMO [j1s1 Pi3HUX acCIeKTiB, 10 YCKIAIHIOE

nepeBipKy r7106a71bHUX BJIACTUBOCTE iHTErPOBAHUX MOJIEJIE.

2. Nikitin D.M. Methods and Models for the Design and Implementation of Automata-Based Software Systems. -
Qualifying scientific work (as a manuscript copyright). Thesis submitted 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. At the current stage of information
technology development, particular attention is paid to improving the reliability, adaptability, and accuracy of
software systems, especially under complex, dynamic, or critical environments. The increasing complexity of
software solutions and the emergence of highly interactive systems necessitate the use of formal methods for their
design, modeling, and verification. Automata-based software systems constitute the foundation of modern control
and real-time information processing systems. As system complexity and requirements for performance and
reliability increase, the limitations of classical approaches become apparent (such as the exponential growth of
state space, prolonged verification times, and challenges in error detection). Classical Probabilistic Timed
Automata (PTA) are based on the assumption of complete knowledge of the model state. In real systems, where
observations may provide incomplete information, such assumptions may result in incorrect outcomes.
Furthermore, it is challenging to formalize probabilistic scenarios with context-dependent behavior, where
probabilities are not fixed but vary depending on actions taken or environmental conditions. Existing tools mostly
enable separate verification of different aspects, complicating the validation of global properties of integrated
models.
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