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1. Mogzeni Ta meTonu iHdpoOpMaLifiHOI TeXHOJIOTI OLiHIOBaHHS BUKOHAHHS BUMOT 10 (PYHKLiOHAIBbHOI O6e3MeKu
iHopmauiitHo-kepyrounx cucrem AEC

2. Models and methods of information technology of NPP information and control systems functional safety

requirements fulfillment assessment

Pedepar:

1. 1. O6’eKT JOCHiIKEHHS — NPOLECH OLiHIOBAaHHS Ta YIIPaBJIiHHS BUKOHAHHSIM BUMOT 110 QYHKI[IOHa/IbHOI 6e31eKu
ingopmauiitno-kepyrouux cuctem (IKC); meTta gociimpkeHHs - 3ab6e311e4eHHs IOBHOTH N1€PEBIPKY BUKOHAHHS BUMOT
i mipBumenHsa ¢yHkuioHansHoi 6e3nexku IKC AEC; meTony goCiIKeHHS: Teopis knacudikaliil, npefcTaBaeHHs i
nepeTBOpeHHs (paceTHO-iepapXiuHUX CTPYKTYP, METOAU T€OPii MHOXMH i METPUYHOTO aHajli3y, METOAY Teopii
HaJiliHOCTi Ta MapKOBCBKUX BUIAIKOBUX IIPOLECIB 3 JUCKPETHUMU CTaHAMU i 6e311epepBHUM 4acOM; Pe3yJbTaTy —
MogeJli Ta MeToau iHpOopMaliliHOI TEXHOJIOTI] OLiHIOBaHHSI BUKOHAHHSI BUMOT 110 QyHKIioHanbHOI 6e3neku IKC
AEC; HOBU3HA - BIeplle 3aIIPOTIOHOBAHO METO/], OLiHIOBaHHS Ta YIIPaBJliHHS BUKOHAHHSM BUMOT J10

dyHkuioHanpHOi 6e3nexku IKC Ha nporpamoBaHux r1at@opmax, KUK Ha BiMiHY Bif BitoMux 6a3zyeTbcst Ha



MyJIbTU-V-MOJEJIi JKUTTEBOrO LIMKITY, IPOLEAYPi JEKOMIIO3HUILIi MHOKMHY BUMOT I10 10T0 IIPOoLiecaM i eranam ta
MEeTPpUKaX HEB'SI30K i IOBEPHEHHS, 10 103BOJIsIE 3MiMICHIOBATU OIlepaTHBHE OLiHIOBAHHS i KOPUTYBaHHSI
HEBiJOBiAHOCTEN BUMOraM Ta 3a6e31e4uTH HeoOXiHy IOBHOTY iX I1epeBipOK i 3HW)KEHHS YaCOBUX BUTPAT;
BIOCKOHAJIEHO MOJIeJli IPEeACTaBIEHHS Ta NepeTBopeHHs BuMor 1o IKC Ta ix mporpamHo-anapaTHUX KOMIIOHEHTIB,
110 J,03BOJIIIOTh BUKOHYBAaTH (POpPMaJIbHi onepallii HaJi BUMOramMy LIJISIXOM IOJaHHs Bep6asbHOI indopmalii y
BUIJISIZII CEMAaHTUYHUX (PaceTHO-iepapXiyHUX CTPYKTYP i MiBUIIATH OII€PATUBHICTD iXx 0OPOOJIEHHS 32 paxyHOK
aBToMarusalii mnpodinoBaHHs BUMOT; BLOCKOHAJIEHO METO]], OLiHIOBaHHS QyHKIioHanbHOI 6e3nexku IKC 3
BUKOPUCTAaHHSAM MapKOBCBKMX MOJEJIEN MIJIIXOM KOPEKIii iX CTPYKTYypH i mapaMeTpiB 3a eTarnamu SXUTTEBOTO
LMKJIY, SIKAI ONUACY€EThCS V-MOJIEIIIIIO, 3iCTaBI€HHS IPOTHO30BAHOT0O 3HAUY€HHS i pOpMyBaHHS PEKOMEHIALlii 1010
3a0e31e4yeHHs BiflIOBiNHOCTI QYHKIIii TOTOBHOCTI 3aJaHUM BUMOTaM, 110 [03BOJISIE FapaHTyBaTH iXx BUKOHAHHS Ta
3MEHIUIUTY BUTPATHU Ha peaslisallilo; AiCTaB OAAbLIIOr0 PO3BAUTKY METO IIPOQiII0OBaHHS BUMOT 10 (PYHKLIOHAIBHOI
oesneku IKC Ha OCHOBI pO3LMIMPEHHS CLieHApPiiB 3aCTOCYBAaHHS Ta BBEJIEHHS OINlepalliil HaJl YaCTKOBUMU NPOQIIsImuy,
a TaKOX BUKOPUCTAHHS CIIeLiaJIbHUX METPUK, 110 03BOJISIE 3MEHIINTY PU3UKU HEBUSIBIIEHHS 1€ (PEKTIB, OB I3aHUX
i3 BTpAToOI0, HEJOCTATHLOIO E€Tai3alli€l0 Ta HEKOPEKTHICTIO BUMOT.; CTYIIiHb YIIPOBAJ)KEHHS — BIIPOBaIKEHO y [TAT
«HBII «Pagiit», TOB «HBII «Pagikce», y HanjionanpHu aepoKOCMivHNN yHiBepcUTeT iM. M.E. JKyKoBCBKOTO «XAl»;

rajay3b — CUCTEMU KPUTUYHOTO 3aCTOCYBAHHA

2. Object of research - information and control systems functional safety requirements fulfillment assessment and
management processes; the aim of research - to ensure completeness of requirements fulfillment and increase the
functional safety of NPP I&CS; research methods - theory of classification, presentation and conversion of facet-
hierarchical structures, methods of set and metric analysis theory, methods of reliability theory and Markov
random processes with discrete states and continuous time; results - models and methods of information
technology of NPP information and control systems functional safety requirements fulfillment assessment; novelty
- for the first time the method for evaluation and control of the fulfillment of the functional requirements of ICS
on programmable platforms was proposed, which, unlike the known ones, is based on the multi-V-model of the life
cycle, the procedure of decomposition of the set of requirements for its processes and stages, and the metrics of
return, which allows operative evaluation and correction of inconsistencies and provide the necessary
completeness of inspections and reduce time costs; the models of description and transformation of requirements
to ICS and their software and hardware components, which allow to perform formal operations on requirements
and automate the process of their profiling by submitting verbal information in the form of semantic facet-
hierarchical structures, are improved; improved the method of evaluating the functional safety of ICS using
Markov models by correcting their structure and parameters at the life cycle stages, described by the V-model,
comparing the predicted value and formulating recommendations for ensuring compliance of the availability
function to the requirements, which allows to guarantee their fulfillment and reduce implementation costs; further
developed the method for profiling the requirements for functional security of ICS, based on the expansion of
application scenarios and the introduction of operations on private profiles, as well as the use of special metrics,
which reduces the risks of defects associated with loss, insufficient detail and incorrect requirements; the degree
of implementation - the results were implemented at the RPC Radiy, LLC Radics, National Aerospace University
“Kharkiv Aviation Institute”; industry - critical systems
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