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1. Mogzeni, meTo[, Ta 3acob pekoHirypalii mporpaMoBHUX IPUCTPOIB O6€3MiIOTHUX CUCTEM 3 KEPOBAHOIO
6araTopiBHEBOIO JleTrpajiallielo

2. Models, method and means of reconfiguration for programmable devices of unmanned systems with controlled
multilevel degradation

Pedepar:

1. Iucepranifina po6oTa npucBssYyeHa po3pobIeHHIO METO/IiB i MporpaMHUX 3acO6iB OLIiHIOBaHHS Ta 3a0e3T1eYeHHS
HaJiliHOCTi MPOrpaMOBHUX IIPUCTPOIB O€3IiJIOTHUX arlapaTiB B yMOBaX HAaKONMYEHHS BiIMOB LIJIIXOM
BIIPOBAJPKEHHSI [TPOLIelyp KEPOBAHOI 6araTopiBHEBOI Jerpaganii BHyTpilHix pecypciB. O6’'€KTOM JOCTiIKEHHS €
npouecy 3abe3rnedeHHs HafiltHOCTi cucTeM 6e3nisioTHUX anapartis (BITA) Ta ix nporpamoBHux npuctpois (T11T)
Briepiue 3an1porioHOBaHO METO/, KEPOBaHOi 6araTopiBHeiBOi Aerpanalii IporpaMoBHUX IIPUCTPOIB, SIKUI1 Ha BiAMiHY
Bif Biomux 6a3yeTbcs, I0-neplie, Ha GopMaIbHOMY OIKCI YMOB Ta aHali3l pEeKOHQIryponpuaaTHOCTI apXiTeKTypu
3a JOTIOMOTOI0 CHeljaIbHUX METPUK 00'eMY Ta Yacy; o-Apyre, 3alIPOIIOHOBAHUX IIPOLeypax peKoHpirypatiii,

BUOIp i peanizaliis IKuX 3[iCHIOETHCS 3aJIEXKHO Bifl TUIIIB Ae(PeKTiB 3 BUKOPUCTAHHIM BU3HAYE€HOI MHOKUHU



KOHIrypatii, 1o 3ade3nevye nigBUILIEHHS HALIHOCTI Ta )KUBYYOCTi NP1 BUHMKHEHHI Ta HAKONIMYEHHI BiAMOB
arnapaTHUX KOMIIOHEHTIB. YJOCKOHAJIEHO CTPYKTYPHI Ta HaJlilHiCHi MOZEJIi MPOrpaMOBHUX IIPUCTPOIB 3 KEPOBAHOIO
0araTopiBHEBOIO Aerpajalii€elo HUISIXOM AeKOMII03U1lii MHOKHMH BHYTPIIIHIX KOMIIOHEHTIB 3aJ1€XKHO Bifl, BIVIMBY Ha
IIpaue3faTHICTb Ta MOTEHLINHOI MOKJIMBOCTI IPOrPaMHO-KEePOBaHOi peKOHQIrypalii CTpyKTypu 6€3 BTpatu abo 3
9aCTKOBOIO BTPATOIO MPaLE3naTHOCTI i SIKOCTI BUKOHAHHS crienn(iKoBaHMX PYHKIIH, 10 HaJa€ 3MOTy (POPMYyBaTU
BHMOT'U JI0 3aCO0iB KepyBaHHS peKoHQIrypallieio Ta po3paxoByBaTH IOKAa3HUKU 6€3BiIMOBHOCTI Ta >XUBY4OCTi IpU
IIeBHUX BiMOBaX. YI0CKOHaJIEHO MapKOBChKi MO/JI€Jli TOTOBHOCTi TPOrPaMOBHUX IPUCTPOIB 3 KEPOBAHOIO
Jerpagalieo, 1o BPaxOBYIOTh iIHTEHCUBHOCTI BilMOB BU3HAYE€HUX MHOKXUH KOMITOHEHTIB 3aJIEXXHO Bif, MOXKJIUBOCTI
BiJHOBJIEHHSI 3aBISIKU IPOIPaMHO-KepOBaHill pekoHirypatiii 6e3 abo 3 4aCTKOBOIO BTPATOIO SIKOCTi BUKOHAHHSI
(dYHKIil, a TAaKOXX YaCOBi i JOCTOBIPHICHI XapaKTePHUCTUKU NPOLeyp NepedyAoBY, 10 3abe31edye MOKIIMBICTh
PO3paxyHKy QYHKLill FOTOBHOCTI [1pY 6araToCTyNEHEBIN Aerpagarii.

2. The dissertation is devoted to the development of methods and software tools for estimating and ensuring the
reliability of software devices of unmanned vehicles in the conditions of cumulative failures by implementing
procedures for controlled multilevel degradation of internal resources. The object of research is the processes of
ensuring the reliability for unmanned vehicles (UVs) systems and their programmable devices (PDs). Firstly, a
method of controlled multi-level degradation of programmable devices is proposed, which, as opposed to the
known ones, is based, firstly, on a formal description of the conditions and analysis of the architecture
reconfigurability using special volume and time metrics; secondly, on the proposed reconfiguration procedures,
the selection and implementation of which is carried out depending on the types of defects using a certain set of
configurations, which ensures increased reliability and survivability in the event of occurrence and accumulation
of hardware component failures. The structural and reliability models of software devices with controlled
multilevel degradation are improved by decomposing sets of internal components depending on the impact on the
performance and the potential for software-controlled reconfiguration of the structure without loss or with partial
loss of performance and quality of the specified functions, which makes it possible to formulate requirements for
reconfiguration control tools and calculate the reliability and survivability indicators for certain failures. The
Markov models of availability for programmable devices with controlled degradation are improved, which take into
account the failure rates of certain sets of components depending on the possibility of recovery through software-
controlled reconfiguration without or with partial loss of function quality, as well as the time and reliability
characteristics of reconstruction procedures, which makes it possible to calculate availability functions in case of
multi-level degradation.
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