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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTuyHHUX PyOpHK: 50.03.03

Tema guceprauii:
1. MeTonu Ta mporpaMHO-TeXHiYHi 32c001 CTBOPEHHS BiMOBOCTIMKUX LU(PPOBUX CUCTEM YIIPABJIiHHS 3

IIporpaMOBAHOIO JIOTIKOI0 3 BUKOPUCTAaHHAM r€HETUYHUX a]II‘OpI/ITMiB

2. Methods and tools for development of fault tolerant digital control systems using genetic algorithms

Pedepar:

1. O6'exT mocnifKeHb - IpoLec POo3poOKU Ta 3a6e3MeYeHHs] HalitHOCTI HU(PPOBUX CUCTEM KePYBaHHS JIs
A€POKOCMIYHOTO Ta iHIIOTO KPUTUYHOTO 3aCTOCYBaHHA. MeTa JOCIiIKEeHD - MiIBUILIEHHS BilMOBOCTIKOCTI
M(PPOBUX CUCTEM KEPYBaHHS 3 IPOrpaMoBaHolo Jyiorikoro (LICKI1JT) miissxom po3po6KU Ta IPaKTUYHOTO
BUKOPUCTaHHS METOIiB i NPOrpaMHO-TEXHIYHUX 3aCO06iB CTBOPEHHS TaKUX CUCTEM, 110 06a3YIOThCS HA TEHETUYHUX
anroputMmax. [IpoBefieHi LOCiI>)KeHHS IPYHTYIOTbCSI HA BUKOPUCTAaHHI METO/IIB T€Opii aBTOMaTUYHOTIO KEPYBaHHS,
Teopii uu@poBUx aBTOMATIB i Teopii anropuTMiB, a TaKOXK anapary reHeTUYHUX aJITOPUTMIB IIpU pO3poOLi Mozeseit
BigMoBocTikux LICKIIJI Ha 4aCTKOBO Ipane3faTHUX aBTOMATax; METOiB Teopii iIMOBIPHOCTI i Teopii HaZliHOCTI
IIpU po3poobLi Mmozesel ouiHky BinMoBocTiiikocTi LICKITJI, cTBOpeHUX Ha YaCTKOBO IIpalie3naTHUX aBToMaTax. B

IycepTauiiiHiil po6oTi po3pobiieHi Mofesli, MeToau Ta iIHCTPYMEHTAaJIbHI 3aC00M cUHTe3y BigMoBocTiikux LICKITJI



HA 4aCTKOBO Mpale3faTHMX aBToMaTtax. HaykoBumu pesyabraramu €: mogesti BigmoBocTikux LICKITJI Ha 0cHOBI
YaCTKOBO Mpale3JaTHUX aBTOMATIiB; METO, pO3pOo0KHU 6araToBepciiiHux BimMoBocTitikux [JCKIL, mo no3Bosse
aBTOMAaTU3yBaTH IIPOLIECU CUHTE3Y BEPCill cCUCTEMHU 3 HEOOXiIHUMU XapaKTePUCTUKaMU; METO], HOPMOBAHOTO
PaHroBOro Binoopy inauBinyymis. CTyiHb BIPOBAIKEHHS - rajnysesBa. OCHOBHI pe3y/bTaTU NepedadaeTbCst
BUKOPUCTOBYBATH B OPraHi3allisix, KOHCTPYKTOPCBKUX OI0PO Ta MiANPUEMCTBAX, SKi 3aiIMalOThCSl PO3POOKOIO,

BUTOTOBJIEHHSIM i BIPOBA/I)KEHHSIM CIIeLiasli3oBaHUX (PYHKLIOHATIbHO CKIAIHUX LU(PPOBUX IIPUCTPOIB

2. Subject of research - development process and reliability of digital control systems for airspace and other
critical applications. Goal of research - increasing fault tolerance of digital control systems with programmable
logic (DCSPL) by developing and implementing methods and tools for synthesising such systems with genetic
algorithms. Pursued researches are based on methods of automatic control theory, digital automata theory, theory
of algorithms and genetic algorithms while developing models of fault tolerant DCSPL with partially definite and
partially correct automata; methods of probability theory and reliability theory while developing evaluation
reliability models of DCSPL based on partially definite and partially correct automata. In the thesis, models,
methods and tools for synthesis of DCSPL with partially definite and partially correct automata are proposed. The
scientific results include developing the models of fault tolerant digital control systems with programmable logic
based on partially functioning automata, which difference from the known ones is that the structure of the latter
models is controlled with information about the definiteness and correctness of each automaton in mind; the
method of developing multi-version fault tolerant digital control systems with programmable logic improved in a
part of the receiving versions flow using genetic algorithms that allow to automate the synthesis of different
system versions with the required features; the normalized rank selection method that allow reducing time
constrains for developing versions of digital control systems with programmable logic by normalizing the
probabilities of individual selection. Degree of application - industrial. Main results can be used in organizations
and enterprises engaged in development and implementation of specialized digital devices.
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