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Pedepar:

1. Incepranist npucBsyeHa nNo6yJ0Bi MaTeMaTUYHUX MOJIelel TEXHIYHOTO 00CIyrOBYBaHHS 6araTOKOMIIOHEHTHUX
BiZJHOBJIIOBaHMX CUCTEM Ha OCHOBi HalliBMapKOBCBKUX ITPOIIECIB i3 3arajibHUM (Pa30BUM IIPOCTOPOM CTaHIB Yy
IIPUINYLIEHH] 3arajJbHOTO BUTJISY PO3INOAiiB YaciB 6€3BiIMOBHOI POOOTH i BiJHOBJIEHb €JIEMEHTIB CUCTEMMU.
[TobynoBaHo HaniBMapKoBchKi Mogesi TO 3a BikoM, 32 CyMapHUM HalpalloBaHHSM eJIeMeHTIB i kasenpapHoro TO,
4K Y BUINAJKy [IOBHOT'O BiJTHOBJIEHHS €JIEMEHTIB IIiCJId iXHiX BiIMOB, TaK i MiHiMasibHOTrO. [l7151 3a3Ha4Y€HUX CTpaTerin
TO 3HaiIEeHO B ABHOMY BUIJIAI CTALliOHAPHI PO3NOAiNY BKIAAEHUX JIAHIIOTiB MapKoBa HalliBMapKOBCbKUX
IIPOLIECIB, 110 ONUCYIOTh €BOJIIOLII0 CUCTEM. 3aBISKM [IbOMY BU3HAYEHO B SIBHOMY BUIJISZI HACTYIIHI CTalliOHapHi
XapaKTEPUCTUKM CUCTEM: CEPENIHE CTAlliOHApHE HAIlpallOBaHHY Ha BiIMOBY; CEPEIHIN CTalliOHApHWII Yac

BiJHOBJICHHSI; CTalliOHAaPHNI KOeillieHT TeXHIYHOTO BUKOPUCTAHHS; CEPEIHIN MUTOMUM IPUOYTOK CUCTEMH, L0



MIpUIa/ia€ Ha OJUHUIIIO KaJIEHTAPHOro 4acy; cepefHi NMTOMi BUTPATH, 10 NIPUMNALAI0Th HA OAVHULIIO CIIPABHOTO
dyHKUioHYBaHHS cucTeMu. Ha mifictaBi 3HaiineHuX y poboTi KputepiaabHUX (PYHKLIN PO3B'13aHO KOMILJIEKC 33734
BM3HAUEHHSI ONTUMAaJIbHOI IEPIOMYHOCTI IPOBE€HHS TEXHIUHOTO OOCYrOBYBaHHS 3 METOIO JOCSTHEHHS
HaMKpallUX 3HaY€Hb CTAl[iOHAPHUX XapaKTEPUCTHK CUCTEMU. BCTaHOBIEHO AOCTATHI YMOBY iCHYBaHHSI PO3B'SI3KiB
3a7ay onrtumisauii. [JokasaHO MOXKJIMBICTS i JOLIIBHICTL 3aCTOCYBaHHS OTPMMAHUX PE3YJIbTATIB 171 PO3B'A3aHHS
KOHKPETHUX NPAaKTUYHUX 3aBIaHb MiJIBUILLEHHS HAJiHOCTI Ta e(PeKTUBHOCTI QYHKIIOHYBaHHS CKIIQIHUX TEXHIYHUX

CHUCTEM 3d PAXYHOK BI/I60py ONTHUMAaJIbHOI HepiOILI/I‘{HOCTi IMPpOBENEHHA TEXHIYHOTO O6C]IYI‘OBYB3HHH.

2. The thesis is dedicated to the building of multicomponent restorable systems maintenance mathematical models
on the basis of semi-Markovian processes with a general phase field of states under the assumption of a general
view of operating time to failure and system's elements restoration time distribution. Semi-Markovian models of
maintenance in age, in useful life of elements, and in calendar maintenance have been built both for full and
minimum restoration of elements after their failure. For the indicated maintenance strategies the explicit
stationary distributions of embedded Markovian chains of semi-Markovian processes describing an evolution of
systems have been found. Due to it the following stationary characteristics of systems have been defined in an
explicit form: mean stationary operating time between failures; mean stationary restoration time; stationary steady
state availability factor; mean specific income of a system per unit of calendar time; mean specific expenses per
unit of system's good state. On account of criterion functions found in the work a complex of problems on defining
an optimal frequency of maintenance with the purpose of gaining the best values of system's stationary
characteristics has been solved. Sufficient conditions for existence of optimization problem's solution have been
found. The adaptability and applicability of the results obtained for solving certain practical problems of complex
technical systems' operation reliability and efficiency at the expense of choosing optimal frequency of
maintenance execution have been shown.
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