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1. Mogeni Ta MmeTonu 3a6e3nedyeHHs1 HaflitHOCTi 60pTOBUX cucTeM 06po6Kku iHdOopmallii 3 BAKOPUCTAaHHSIM
BEPCitHO-4aCcOBOI HAAMIPHOCTI

2. Models and methods to ensure reliability of airborne information handling systems using version-time
redundancy

Pedepar:

1. O6'eKTOM [OCHIIPKEHHS € TIPOLIECH PO3POOKY 11 PYHKIIOHYBaHHS pe3epBOBaHUX GOPTOBUX CUCTEM OOPOOKHU
inpopmaii (COI). MeTo10 IoCIiIKeHHs € MiABUIIEeHHS HaAiliHOCTI 60PTOBUX CUCTEM 0OpOOKU iHpopMallii Ha
OCHOBI KOMIIJIEKCHOTO BUKOPUCTAHHS CTPYKTYPHOI, BEPCiitHO] i yacoBoi HagMipHOCTi. OCHOBHUMU METOJAMU
TIOCJIIIPKEHHS € METOIY CUCTEMHOTO aHasli3y, TEOPETUKO-MHOKXMHHOTO Ta aBTOMaTHOTro onucy COI, Teopii
MMOBIpHOCTeI! i MAaTeMaTUYHOI CTaTUCTUKH, 6a30Bi MMOJIOXKEHHS Teopii HafliHOCTI i TEeXHIYHOI IIarHOCTUKU, a TAKOXK
METOJI €KCIIEPTHUX OLiHOK. HayKoBe 3HaueHHS Pe3yJIbTaTiB BUBHAYAETHCS THUM, 110 BOHM PO3BUBAIOTh METOAU
aHaJi3y, OLiHIOBaHHS Ta 3a0e3MeYeHHs Ha[litHOCTi cucTeM 06po6Ky iH(popMallii JiTaTbHUX anapaTis iHIMKUX

KPUTUYHUX O0'€KTIB 3 BUKOPUCTAHHSIM Pi3HUX BUiB HAAMIpHOCTI. [IpakTH4He 3HaUeHHS II0JISITA€ B TOMY, 11O



OCHOBHI I10JIOKEHHSI AUCepTalii peasnisoBaHi y BUTJISALI MoZesel BifMoB 6aratokaHanbHUX CTPYKTyp COl,
iH)XeHepHUX METO[IiB, aJITOPUTMIB OLIiHIOBaHHS i 3a0e3Ie4YeHHs HafiHOCTi, sKi € iHCTpyMeHTapieM MPUKIIaHOI
iHopmaniitHoi TeXHOIOri MiATPUMKY IPUIHATT pillleHb [1pY OO PYHTYBaHHI BUMOT, aHai3i i BUbopi BapiaHTiB
CTBOPEHHS BUCOKOHAiMHNX 60pToBUX COl. Brniepie omep>kaHo MOAEII BiiMOB 6araTokaHayibHUX CTPYKTyp COIl 3
BEPCIHO-4aCOBOI0 HAIMIPHICTIO, 110 BiIPi3HAIOTHLCA Bif] BiIOMUX THM, 1110 BPAXOBYIOTh BIJIUB KPATHUX i TAPHUX
IedeKTiB anapaTHUX i MpOrpaMHUX 3aCO0iB Ha [IpaLe3[aTHICTD i 103BOJISIIOTh PO3paxyBaTy MOKAa3HUKU KOHTPOJIIO,
IiarHOCTYBaHHA Ta BiIMOBOCTIMKOCTI. YLOCKOHaJIEHO MeTOo, pe3epByBaHHs COI 3 BUKOPUCTaHHAM CTPYKTYPHOI Ta
BEpCiHO-4aCOBOi HQAMIPHOCTI y YaCTHHI Ipouenyp (popMyBaHHs BUXigHOI iH(popMallii Ha OCHOBI pe3yJIbTaTiB Bif
Pi3HUX IIpOrpaMHO-anapaTHUX BepcCiil KaHajliB IpU OHO - i BOPa30BOMY IIPOTOHAX, 110 3a6e3Medye MiBUIeHHS
CTilIKOCTi cucTeM 0 BiMOB i 300iB anlapaTHUX i IpOorpaMHuUX 3aco6iB. JicTano NoJgaabiioro pO3BUTKY METO
OLIiHKM i BUOOPY 6araToKaHaJIbHUX CTPYKTYP 3 BEPCIITHO-4aCOBOIO HAJIMiPHICTIO 32 PaXyHOK BBEJIE€HHSI METPHUK, 110
BPaxOBYIOTb pi3Hi TUIHU AedEKTiB IPOrpaMHO-anapaTHUX 3aco06iB, i npoueayp GopmyBaHHS NPIOPUTETHUX PSIB,
1110 [103BOJISI€ MiIBUIIUTY TOBHOTYOLIIHKY ¥ aBTOMATH3yBaTH NPOLIeCH NPUMHSITTS pillleHb I1py BUOOPi BapiaHTiB
BiZMOBOCTIVKMX CTPYKTyp COI. BripoBagKeHH — rajy3ese. [logasnbliie BUKOPUCTaHHS OTPMMAaHUX B JUcCepTaLlii
pe3yJIbTaTiB PEKOMEHA0BAHO Y HAYKOBO-IOCJIiIHUX, IPOEKTHUX Ta BUPOOHUYMX OpraHizalisx, o 6epyTb y4acTh B
BMKOHAaHHI ITPOEKTIB Ha yIOCKOHAJIEHHSI METO/IiB PO3POOKY Ta BiOOpY BiZMOBOCTINKUX cTpyKkTyp COI 3

KOMOIHOBaHO0 HaAMipHICTIO.

2. The object of research is processes of reserved onboard information processing systems (IPS) development and
functioning. The purpose of research is increasing the reliability of onboard IPS by means of complex using the
structural, version and time redundancy. The basic methods of research are system analysis methods, theoretical-
plural and automatic description of IPS, probability theory and mathematical statistics, basic statements of
reliability theory and technical diagnostics as well as methods of expert estimations. Scientific significance of
results is determined by that they develop methods of the analysis, assessment and ensuring of flying devices and
other critical objects IPS reliability applying different redundancy kinds. Practical significance consists in that basic
dissertation statements are realized as models of IPS multichannel structures failures, engineering methods,
algorithms of assessment and reliability assurance, which are the toolkit of decision-making support applied
information technology at requirements, analysis and variants choice justification of trusted onboard IPS creation.
For the first time have been received the failure models of IPS multichannel structures with version-time
redundancy which differ from known subjects that they take into account the influence of hardware and software
multiple and paired defects on working capacity and allow to calculate the parameters of control, diagnosing,
failure-resistance. The method of IPS reserving using structural and version-time redundancy, regarding input
information forming procedures on the basis of results from different soft-hardware channels versions at one and
double calculation that ensures raise of systems durability to hardware and software refusals and failures has been
improved. The further development has been received the evaluation method and choice of multichannel
structures with version-time redundancy at the expense of metrics initiating which take into account different
types of soft-hardware defects and priority rows formation procedures that allows to increase accuracy
assessment and to automate decision-making processes relative to choice of IPS failure-resistant structures
alternatives. Introduction - branch. Further use of the results received in the dissertation is recommended in the
research, design and industrial organizations which take part in carrying out the projects on methods
improvement of IPS failure-safe structures with the combined redundancy development and choice.
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