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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOpPHK: 28.29.03

Tema guceprauii:
1. JocaimkeHHs CKIagHNX CUCTEM 3 BUCOKOIO I[iHOIO BiTMOBH.

2. Investigation of complex systems with high cost of failure.

Pedepar:

1. Incepranist npucBsYeHa po3pooLi Ta YAOCKOHAJIEHHIO ONTUMIi3alifHUX MaTeMAaTUYHNAX MOJeJIei, aITOPUTMIB Ta
crieniasnizoBaHoro nporpamuoro 3abesnedeHHs CIITIP nisa dyHAaMeHTasIbHOTO BUPILIEHHS KOMITJIEKCHOI HAYKOBO~-
MPUKJIAAHOI MpobaeMu - 3a6e3redyeHHs] BUCOKOI HafIiiTHOCTI Ta MigTPUMKHU JOBrOCTPOKOBUX T€PMiHiB
(YHKILIOHYBaHHS CKJIQ[HUX CUCTEM 3 BUCOKOIO 1IiHOIO BiIMOBHU, TaKUX SIK KOCMIiYHi araparty, CTapTOBi KOMILJIIEKCH,
0aHKiBCHKi Ta MJATIXXHi CUCTEMU, TOLIO0. 3aIIPONIOHOBaHI €JIEMEHTH METOJIOJIOTII NOCIiTKEeHHS CKJIaIHUX CUCTEM 3
BHCOKOIO II{HOIO BiIMOBU [103BOJINJIM BU3HAUNTH iX OCHOBHI XapaKTe€PUCTUKH, CYKyIIHICTb Ta crienndiky
B32€MOIIOB'SI3aHUX POOJIEMHUX 33/1a4: OIITUMAJIbHOTO Pe3€pPBYBaHHs, GOPMYBaHHS Pi3HOTUIIHOTO KOMILJIEKCY
METO/IiB HEPYMHIBHOTO KOHTPOJIIO, IIJIaHYBAHHSI TEXHIYHOTO OOCYyTOBYBAaHHS, PUBUK-MEHEIKMEHTY, 110 BUHUKAIOTh
[IPY HAYKOBO-TEXHIYHOMY CYNPOBOZI CTafill iXHbOTrO XUTTEBOrO LuKIy. CpOpMOBaHa KOHLEMLisl PO3POOKU

MaTeMaTUYHUX MOJesiell Ta ONTUMI3aLiliHUX aJrOPUTMIB I'PYHTYETHCSI HA OCHOBHUX IIPUHIMIIAX CUCTEMHOTO



aHasli3y Ta IPUHLMUIIL PI3HOTUITHOCTI - LIiJIECIIPSIMOBaHOMY 3aCTOCYBaHHI Pi3HMX 3a CBOEIO IIPHMPOJO0I0 KOMIIOHEHTIB
(cucteMm, enemMeHTIB, aJITOPUTMIB), 110 BUKOHYIOTh OJHAKOBI QYHKIIii, iX ofHOYacHe MoeIHAHHS Ta B3a€MO/Lis
BUKJIIOYA€ MO>KJIMBICTD BiIMOB €JIEMEHTIB i3 3arajabHoOi IPUYMHM i 3a0e3Ieyye BUpilleHHs IPobieMu
BUCOKOHAIIlTHOTO JOBIOTPUBAJIOTO (PYHKIIOHYBAaHHS cucTeM. Po3po6JieHi Mojieii Ta airOPUTMU YTBOPIOIOTh
HAayKOBO-METOAVYHI OCHOBHU IIiZIBUIIEHHS HAMIITHOCTiI CUCTEM 3 BUCOKOIO LIIHOIO BiZIMOBU Ha CTAisIX JKUTTEBOIO
LIMKJIy, BAKOPUCTAaHi [1py CTBOPEHHI nporpamHoro 3abesnedeHHs CIIITP ta BnpoBaiKeHi IIpU IPOEKTyBaHHi Ta
eKCIlTyaTanji.

2. Dissertation is dedicated to the development and improvement of optimizational mathematical models,
algorithms and specialized DSS software to solve a complex scientific and applied problems consisting in provision
of highly reliable long terms operation of complex systems with high cost of failure. The methodological elements
developed for complex systems high cost of failure allowed to define their main features and specify
interconnected problems for their life cycle stages. Optimal redundancy allocation problem, formation of various
types of complexes of nondestructive examination methods, system maintenance and risk management are
considered and solved. Concept of mathematical models and optimization algorithm development that is based on
system analysis principles and type-variety principle is presented. Type-variety principle consists in goal-oriented
use of different components (systems, elements, algorithms) that execute the alike functions, and their joint use
and interaction eliminates the possibility of common cause failure. This approach allows increasing system
reliability level and operation time. Developed models and algorithms provide scientific and methodological basis
(framework) to increase reliability of complex systems with high cost of failure for life cycle stages. They are being
in DSS for different problem areas and have been implemented in design and exploitation of complex systems
(satellites, land base launch systems, nuclear power plants, banks and payment systems, etc.).
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