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1. Mopzesni, MeTozM Ta IPOrpaMHO-TEXHiYHi 3aC06M CTBOPEHHS BiIMOBOCTIMKUX IM(PPOBUX CUCTEM KEPYBaHHS 3

[IPOrpaMOBaHOIO JIOTIKOIO

2. Models, methods and program-technical means for designing the fault-tolerant digital control systems with
programmable logic

Pedepar:

1. lucepTariito mpucBsiY€HO PO3p0oO1Li MOJiesiell, METOIB Ta MPOrPaMHO-TEXHIYHUX 3aCO0iB CTBOPEHHS
BiZIMOBOCTIMKMX IM(PPOBUX CUCTEM KEPYBAHHS 3 IPOrpamoBaHolo jorikoto (LICKILI). HaykoBUMU pe3ysIbTaTaMu €:
AHAJIITUYHI 3aJIE5KHOCTI 117151 PO3PaxXyHKy MMOBIpHOCTI 36epeskeHHs npauesgatHocti LICKILI, siki o3BOSIOTH
OLIIHUTH pi3Hi pe3epBOBaHi CTPYKTypH 3 PyHKLIOHATbHUMU 06J1acTsIMU PikcoBaHOI KOHPIryparii; imitaniina
mogeib BinMmosocTiiikux LJCKILI, sika 103BoJIsie OLiHMTHU Pi3HI pe3epBOBaHi CTPYKTYPH 3 BUIIAIKOBOIO

KOHIrypaltiieio BigTMOBU; CTPYKTYPHO-TIPOCTOPOBa Mo eb BinMoBocTidikux LICKTLJI, ska 1o3BoJjis€ NOB'A3aTH



(isnyHu piBeHb YABIEHHS 3 JOriYHUM; MeTo, aganTauii LJCKILJI no BiIMOB, IKMI J03BOJISE 332 JOIIOMOTOI0 3MiHU
Pe3epBOBaHOI CTPYKTYpH i KOHIrypauii oTpuMaTy CTPYKTYpy 3 HallKpauuM piBHEM BiIMOBOCTIMKOCTi; METO[,
po3po6ku LICKILJI, sikuii 1,03B0JIsE 3a LOIIOMOIOIO IIPOLieiyp BUOOPY BapiaHTa eJleMeHTHOI 6a3!, piBHS
pe3epByBaHHS, i TUIY afanTallii, Ha OCHOBI iHpoOpMallii PO BiZMOBY i 0OMEXXEHHS Ha CTPYKTYPY CTBOPUTHU CHCTEMY,
IO BiJI[IOBiZa€ BUMOTaM [0 BiIMOBOCTIMKOCTi. 3allpOIIOHOBaHI MOZieJIi, MeTOAM Ta iHCTPyMEHTaJIbHi 3aC00U
IIO3BOJISIIOTh 320€3MeYnT HEOOXiTHUI PiBeHb BiIMOBOCTIIKOCTi CUCTEMH, a TAKO>K CKOPOTUTH YaCOBi Ta BapTiCHi
Butparu Ha ctBopeHHs LICKILJI 3a paxyHOK HasIBHOCTI TUIIOBUX BapiaHTIiB apXiTEKTYp IIPOrPaMOBAHOI JIOTIKM Ta
BiZICYTHOCTi HEOOXiIHOCTI OZATKOBOIO (Pi3MYHOT0 MOJEJIOBAHHS BiIMOB, i 320€3[1€YNTH 3HIKEHHSI YaCTKU PYYHUX
omnepalliy y npoueci ixHboro CTBOPEHHS 1 OLiHKU.

2. The dissertation is devoted to development of models, methods and program-technical means for designing the
fault-tolerant digital control systems with programmable logic (DCSPL). Scientific results are: the analytic
dependencies for DCSPL up-state probability calculation which allows to estimate the various redundant
structures with rectangular functional areas; a simulation model of fault-tolerant DCSPL which allows to estimate
the various redundant structures with stochastic system’s and fault’s configuration; a space-structural model of
fault-tolerant DCSPL which allows to tie together the programmable logic physical representation level and
system logical level; an DCSPL adaptation method to faults which allows to find the structure with the best
reliability level by means of redundant structure and configuration changing; a DCSPL development method which
allows to make a system design by means of definition procedures of programmable logic variant, redundancy
arrangement, estimation model and type of adaptation. The method is based on the initial information about the
faults nature and systems restrictions. The developed models, methods and program-technical means allow to
provide a necessary reliability level and minimum system’s cost, and also to reduce the timing and cost spending of
DCSPL development. This effect is achieved due to availability of typical variants, absence of necessity of additional
physical simulation, and decreasing a part of the manual operations during system designing and assessment.
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