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2. Means of reliability analysis of radioelectronic systems with complex majority structures

Pedepar:

1. B pucepTauiiiniil poboTi BUpilleHa HAayKOBO-IIPUKJIAJHA 3a7ja4a MifiBUIIEHHS CTYIIeHs aJleKBaTHOCTI HaJiliHiCHUX
aHATITUYHUX MoZesiel BinMOBOCTIlKUX paaioenekrpoHHux cucteM (PEC) Ha 0CHOBI Ma)KOpUTapHOi CTPYKTYpPH, a
TaKOX (OPMyBaHHSI METOOMK [IJIs1 PO3B'SI3aHHS 3a7a4 iX HaiHICHOrO aHasi3y Ta IapaMeTPUYHOTO CUHTE3Y.
Po3pob6seHo HafiliHICHY aHaliTUYHY MojieJib BigmoBocTiiikoi PEC 3 pekoHirypali€lo siipa MaXXOpUTaPHO]
CTPYKTYPH, SIKa BPaxXOBY€ 3MiHY ITpaBuiia IPUNHATTS PillleHHs. 3allpOIIOHOBAHA MOJEJIb BifMOBOCTINKOI PEC
I03BOJISIE IPOEKTYBATU PALiOEIEKTPOHHI CUCTEMHU, SIKi 3MOKYTh BUKOPMCTATU HE BiAIpalbOBaHU pecypc i
36€perT¥ MaKOPUTAPHUI NIPUHLMII TOJIOCYBaHHS IIPY 3MEHIIEHH] KiJIbKOCTI MTpale3JaTHUX TEXHIYHUX CUCTEM.
Po3po6seHo nBi HafilHICHI aHaiTU4HI Mogei BigMoBoCTiiKoi PEC 3 BUKOPUCTaHHSIM TPhOX MKOPUTAPHUX

CTPYKTYP BKJIaJIeHUX B Ma&)KOPUTApHY CTPYKTYPY. YIOCKOHAJIEHA HallifiHiCHA aHaJliTUYHA MOJEeJlb 0O6CIyTOByBaHO1



BigmoBOCTilKOi PEC Ha OCHOBI Ma’)KOPUTApHOi CTPYKTYPH 3 KOB3HUM P€3€PBYBaHHSIM i (PiKCOBaHMM IIPAaBUJIOM
IIPUMHATTS pillleHHs], JO3BOJISIE IIPOBOIUTH PO3B'sI3aHHS 3a71a4 6araToBapia-HTHOIO aHali3y, 00yMOBJI€HI Pi3HUMU
BapiaHTaMu pealidalii aJIrOpUTMy BUKOPUCTAHHS PE3€pPBY Ta CTpaTerii aBapilHOrO BilHOBJIEHHS. B
3aIIPOIIOHOBAHIN MOJEJI BpDaXOBaHO, 110 TPUBAJICTh NPOLIECY aBapiTHOTO BiIHOBJIEHHS PO3IIOLiIeHa 3 3aKOHOM
posnoginy Epnanra. Po3po6aeni mogeni BigmoBocTilikux PEC 3 Ma)KOpUTapHUM NPUHLIAIIOM PE3€PBYBaHHS
IIO3BOJISIIOTh PO3B'SI3yBaTHU 3a/4a4i HAJiMHICHOTO MIapaMETPUYHOIO CUHTE3Yy HIJISIXOM 3HAXOI KEHHSI KOMIIPOMICHUX
pimeHs pu BU60pi napameTpis BinmoBocTiiikoi PEC Ta NpoBoAuTY NOPiBHSJIBHI JOCIIIPKEHHS X HaZlilHOCTI.

2. In the thesis solved scientific-applied task of increase degree of adequacy analytical reliability models of fault-
tolerant radioelectronic systems (RES) based on majority structure and formation techniques for solving tasks of
reliability analysis and parametric synthesis of RES. An analytical reliability model of fault-tolerant RES with
reconfiguration of majority structure core, which takes into account the changing rules of vote, is developed.
Proposed model of fault-tolerant RES allows to design of radio electronic systems, which can be used operable
units and preserve the principle of majority voting for reducing operable technical systems. Two analytical models
of reliability of fault-tolerant RES using three majority structures nested in majority structure are developed.
Improved analytical reliability model of serviced fault-tolerant RES based on majority structure with sliding
redundant and fixed rule of vote, allows solve tasks multi-variate analysis, due to the different variants of the
algorithm using reserve and disaster recovery strategies. In the proposed model takes into account the duration of
the process of disaster recovery distributed according to the distribution of Erlang. The models of fault-tolerant
RES with majority principle of redundancy can solve tasks of reliability parametric synthesis by finding
compromises when choosing parameters of fault-tolerant RES and conduct comparative research of their
reliability.
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