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2. Peschansky A.I. Semi-Markovian models of multi-component restorable systems maintenance

Pedepar:

1. Incepraris npucBsyeHa No0yg0Bi MaTeMaTUYHUX MOJeJiel TEXHIYHOTO 0OCIyrOBYBaHHS 6araTOKOMIIOHEHTHUX
BiZJHOBJIIOBAaHMX CHCTEM Ha OCHOBi HaIlliBMapKOBCbKUX IIPOLIECIB i3 3arajibHUM (Pa3oBHUM IIPOCTOPOM CTaHIB y
[IPUNYILIEHH] 3araJIbHOTO BUIJISINY PO3MOisiB YaciB 6€3BiIMOBHOI pOOOTH i BiTHOBJIEHDb €JIEMEHTIB CUCTEMHU.
[TobymoBano HaniBMapKOBChKi Mogesi TO 3a BikoM, 32 CyMapHUM HallpaLOBaHHSM €JIEMEHTIB i kanengapHoro TO,
4K Y BUIAJIKy [IOBHOTO BiJTHOBJIEHHS €JIEMEHTIB MiCJId iXHIX BiIMOB, TaK i MiHiMasbHOTrO. /17151 3a3Ha4Y€HUX CTpaTerin
TO 3HaNIEHO B SBHOMY BUIJISAI CTAlliOHAPHI PO3NOAiIN BKIAJEHUX JIAHIIOTiB MapKoBa HalliBMapKOBCbKUX
[IPOLECIB, 110 ONMCYIOTh €BOJIIOLII0 CUCTEM. 3aBAAKM LIbOMY BU3HAYEHO B IBHOMY BUIJIAZI HACTYIIHI CTalliOHapHi
XapaKTEePUCTUKU CUCTEM: CEPEHE CTalliOHapHE HANIPalllOBaHHA Ha BiIMOBY; CEPEIHI CTalliOHapHUII Yac
BiZJHOBJIEHHS; CTalliOHAPHUI1 KoeillieHT TeXHIYHOT0 BUKOPUCTAaHHS; CepeIHill MUTOMUI IPUOGYTOK CUCTEMH, 110
[IpUnajae Ha OJMHULIO KaJIEHIAPHOI0 Yacy; cepelHi MMTOMi BUTPaTH, 10 IPUNAAAI0Th HA OJUHUIIIO CIIPABHOTO
(dyHKLIOHYBaHHS cucTeMu. Ha mifgcrasi 3HaliieHUX y po6OTi KpuTepiasbHUX (QYHKLIN PO3B'93aHO KOMILIEKC 3aa4

BM3HAYEHHS ONTUMAaJIbHOI IEPIOJNYHOCTI IPOBE€HHS TEXHIUHOTO OOCIYrOBYBaHHS 3 METOIO OCSATHEHHS



HaMKpAIIUX 3HaYEHb CTALliOHAPHUX XaPAaKTEPUCTUK CUCTEMU. BCTaHOBJIEHO NOCTATHI YMOBY iCHYBaHHS PO3B'S13KiB
3amay ontumizanii. [TokazaHO MOXKJIMBICTS i IOLINIBHICTb 3aCTOCYBaHHS OTPUMAHUX PE3yJIbTATIB 171 PO3B'SI3aHHS
KOHKPETHMX NPAKTUYHUX 3aBIaHb MiJJBULIEHHS HAJiHOCTI Ta €e(PeKTUBHOCTI PYHKIIOHYBaHHS CKJIQIHUX TEXHIYHUX

CHUCTEM 3d PAXYHOK BI/I60py ONTHUMAaJILHOI HepiO)lI/I‘IHOCTi MMPpOBENEHHA TEeXHIYHOTO O6CJ1YFOBYB8HHH.

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.

Jdep>kaBHHHM peecTpaniiiHuii Homep JiP:

IIpiopuTeTHHH HANIpSIM PO3BHTKY HayKH i TEXHIKH:
CrpareriyHu# NpioOpHTETHHUI HAIIPSIM iHHOBaLLiMHOI Aig/ILHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasibHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEpPTalii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. O6xepin FOpiit €BreHoBrY

2. Obzerin Juriy Evgenevich

KBasigikanis: 5.1.1., 05.13.07
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmarisi:

IloBHEe HaMEHYBaHHS IOPHIHYHOI 0COOH:



Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:
Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. BocoB Apkagniit ApkaniiioBuy

2. bocoB Apkanin Apkazinniosud

KBasyigikanis: n.r.u., 05.22.07
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. KostkeBud I'puropiin Mukosnainosud

2. JKontkesund ['puropiit Mukosanosuy

KBasigikamis: 1.1, 05.02.08
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indopmamnist:

IloBHe HallMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

Imentudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:



1. Kykymkin Osier Mukosiainosuu

2. Kykymikin Osier Mukos1ainoBsuy

KBasmigikanis: g.1.1., 05.03.05
InenTudikarop ORCID ID: He 3acrocosyetses
JoparkoBa indopmamnist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasitiHHS:

Inentugikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3ak1104Hi BiZOMOCTI
ByiacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiaHHi
BignoBigasbHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectpartop

KepiBHuK Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi

OisiIBHOCTI

MixanboB Onekcanap Ly

MixanboB Onekcanap Iniy

IOpuenko T.A.



