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Pedepar/anoTamis:

1. luceprauiiiHe NOCHiIKEHHS CIIPSIMOBAaHE Ha BUPIlI€HHSI HAYKOBO-TIPAKTUYHOTO 3aBJIaHHS MiABUIIEHHS
e(EeKTUBHOCTI MOHITOPUHIY NAJINBHO-MACTUIbHUX MaTepiaiis ([IMM). MeTolo LOCIiI)KEHHS € PO3POOJIEHHS
METO/IiB, MOZeJIel Ta iHPOpMaLiiHOI TEXHOJIOTII AJ1s1 MiBUILIEHHS €(PEKTUBHOCTI MOHITOPUHIY NTApaMETPiB
MaJMBHO-MACTUJIbHUX MaTepiasiB, B cucTeMax ix 36epiranss. [TinBumeHHs e(EeKTUBHOCTI TOCATaEThCS
PO3pOOJIEHHSIM HOBUX Mojieslel, MeTOZiB i iHpopMalLiliHO] TeXHOJIOTiI MOHITOPUHTY IIapaMeTpiB NaJNBHO-
MAaCTWIBHUX MaTepiajliB y cucTeMax ix 36epiraHHs, 1o 6a3yeTbCs Ha 100YIOBI iMiTallilHUX MOZesIell 1Sl CUCTEM
30epiraHHs NaJIMBHO-MACTWIBHUX MaTepiaiB ([IMM) Ta BupilleHHi 3aBgaHb MOHITOPUHTY 3a JOIIOMOTOI0 METOLIB

MalIVHHOTO HaByaHHs. Po3pobiieHi MeTony Ta iMiTaliliHi Mofesli MoeIHyI0Th TEOPETUKO-TPadOBi Ta CTOXaCTUYHI



iIXOAM Ha OCHOBI cIleliai3oBaHoi anre6py Ta KOipHUX Mepex [leTpi. A TaKoK METOIY IPOTHO3YBaHHS Ta
MaLIMHHOTO HaBYaHHS, 110 3a0e31e4yye HOBY SIKICTh B CHCTEMaX MOHITOPUHIY NaJInBHO-MaCTWIbHUX MaTepiaiis. B
pOOOTi BIleplie 3aIIPOIIOHOBAHO MOAEJIBHUI MifXiz, 1711 M0OYN0BY iMiTaLlilHUX MOJeJleil MOHITOPUHTY I1aJIMBHO-
MAaCTWIBHUX MaTepialiB, SKMUIl BUKOPUCTOBYE CIIeLliani3oBaHy anrebpy ta Teopio mepex IleTpi, mo gae 3mory
BpaxyBaTU CTaHM Ta IMOBIpHICHI IIpoliecy, 110 BUHUKAIOTh B pe3yJIbTaTi eKCILTyaTallii cucTem 30epiraHHs naanaa.
Briepie po3po6sieHo imiTaniiiHi Mozei 1151 CUCTeMU MOHITOPUHTY NaJIMBHO-MAaCTUJIbHUX MaTepiajiB B cucTemMax
30epiraHHs naausa 3aKpUTOTrO THUILY, sIKi BAKOPUCTOBYIOTb KOJIipHI Mepexxi IleTpi, 1110 nae 3MoTry BpaxyBaTH Pi3Hi
CTaHU CHUCTEMU, 1110 BUHMKAIOTh B PE3YJIbTATI €KCIUIyaTalii Ta Jae 3MOr'y peasidyBaTy Pi3Hi cLeHapii
dYHKLIOHYBaHHS, O MifBUILye e(PEeKTUBHICTb CUCTEMU MOHITOPUHTY AJIMBHO-MACTUIBHUX MaTepiaiB 1o pizHUX
eKCIUlyaTalillHuX BUMOT. Y0CKOHasieHa iHdpopMalliliHa TEXHOJIOTis MOHITOPUHTY MaJIMBHO-MaCTUJIBHUX
Marepiasis, 3a paXyHOK BUKOPMCTaHHS METOAIB iMITaLliTHOTO MOZEJIIOBAHHS Ta METOIB IIPOrHO3YBaHH4, 10
D03BOJIAJIO MiIBUIIUTY €(PEKTUBHICTb BUKOPUCTAHHS Pi3HUX CUCTeM 36epiranHs najausa. Takox oTpuman
[O/IQ/IbIINI PO3BUTOK IIPOLIEC MOHITOPUHTIY Ta IIPOTHO3YBaHHS IapaMeTpiB [J1s1 CyJHOBOI cucTeMu 36epiraHHs
[1aJIMBa, HA OCHOBI METOIiB MAIIMHHOTO HaBYaHHS Ta KOMOIHyBaHHS IIPOTHO3iB, IKUH NifiBUlLye €(PEKTUBHICTS ii
eKcIulyaTauii. Po3po6ieni metonu, Mogesti Ta iHpopMaliiiHa TEXHOJIOTiSI MOHITOPUHTY NAJIMBHO-MAaCTUJIbHUX
marepiasis, IPOAEMOHCTPYBaJIM BUCOKY e(eKTUBHICTb y BUPIllIEHHI 3aBJlaHb MOHITOPUHTIY NaJINBHO-MaCTUJIbHUX
Marepiasis, 32 paXyHOK BUKOPUCTaHHS METOZIB iMITalliTHOTO MOZEJIIOBAaHHS Ta METO/IiB IPOrHO3yBaHHA. BoHn
3HAQYHO MiJBUILIYIOTh €(EKTUBHICTb IPOLECY MOHITOPUHTY Y CUCTEMax 30epiraHHs Ta MPoL,eC MOHITOPUHIY Ta
[IPOTHO3YBAaHHS [IapaMeTpiB 1711 CyJHOBOI cCTeMU 30epiraHHs NajanuBa, Ha OCHOBI METO/IiB MAaIIMHHOTO HAaBYaHHS
Ta KOMOIHYBaHHS IPOTHO3IB, 110 MigTBEPIPKYE iX IPaKTUYHY LiHHICTb. Pe3ysibTaTu BIPOBaJKeHi y cUCTeMU
MoHitopuHry [IMM Ha mianpueMcTBi Ta HA MOPCBKOMY CYZHI IiJl Yac eKCIlyaTalii, a TaKOX Y HaBYaJIbHOMY

npoueci nigrorosky ¢axiBLiB 3a crienianpHicTI0O KoMITI0TepHiI HayKy.

2. The dissertation research is aimed at solving the scientific and practical problem of increasing the efficiency of
monitoring fuel and lubricants (FMM). The purpose of the research is to develop methods, models and information
technology to increase the efficiency of monitoring fuel and lubricant parameters in their storage systems.
Increasing efficiency is achieved by developing new models, methods and information technology for monitoring
fuel and lubricant parameters in their storage systems, which is based on building simulation models for fuel and
lubricant storage systems (FMM) and solving monitoring problems using machine learning methods. The
developed methods and simulation models combine graph-theoretic and stochastic approaches based on
specialized algebra and color Petri nets. As well as forecasting and machine learning methods, which provides new
quality in fuel and lubricant monitoring systems. The work first proposes a model approach for building simulation
models for monitoring fuel and lubricants, which uses specialized algebra and Petri net theory, which allows us to
take into account states and probabilistic processes that arise as a result of the operation of fuel storage systems.
For the first time, simulation models for the monitoring system for fuel and lubricants in closed-type fuel storage
systems using color Petri nets have been developed, which allows us to take into account different states of the
system that arise as a result of operation and allows us to implement different operating scenarios, which
increases the efficiency of the fuel and lubricants monitoring system for various operational requirements. The
information technology for monitoring fuel and lubricants has been improved through the use of simulation
modeling methods and forecasting methods, which has allowed us to increase the efficiency of using various fuel
storage systems. The process of monitoring and forecasting parameters for a ship's fuel storage system has also
been further developed, based on machine learning methods and combining forecasts, which increases the
efficiency of its operation. The developed methods, models and information technology for monitoring fuel and
lubricants have demonstrated high efficiency in solving the tasks of monitoring fuel and lubricants, through the
use of simulation modeling methods and forecasting methods. They significantly increase the efficiency of the
monitoring process in storage systems and the process of monitoring and forecasting parameters for the ship's
fuel storage system, based on machine learning methods and combining forecasts, which confirms their practical
value. The results have been implemented in fuel and lubricants monitoring systems at the enterprise and on a
seagoing vessel during operation, as well as in the educational process of training specialists in the specialty of



Computer Science.
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Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im's Ilo-6aTbKOBI:

1. Tecarok Bacuip MukosialioBu4



2. Vasyl Teslyuk

KBasidikanis: n.1.1., npodecop, 05.13.06

ImenTudikarop ORCID ID: 0000-0002-5974-9310

JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBiBCbKA MOTTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicueSHaxo,vieHHﬂ: ByJs1. Crenana banpepu, JIbBiB, 79013, Ykpaina

dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Peuensentu

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. CigeHko €BreH BikropoBrY

2. Yevhen V. Sidenko

KBasigikamis: . . 1., gou., 05.13.06
InenTudikarop ORCID ID: 0000-0001-6496-2469
JoparkoBa indpopmamnist:

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: YopHOMOPCHKMIA HallioHaJIbHUI YHiBepcuTeT imMeHi leTpa

Morunu

Kopg, 3a €IPIIOY: 23623471

Micue3HaxoaKeHHS: ByJI. 68 JlecaHTHUKIB, MuKosais, Mukosaiscbkuii p-H., 54003, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:

1. IBen, AnboHa BosopumupiBHa

2. Alona V. Shved

KBasigikanis: n. 1. 1., k. T. H., go,, npopecop, 05.13.06
InenTudgikarop ORCID ID: 0000-0003-4372-7472
JoparkoBa indopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: YopHOMODCHKMI HallioHaJIbHUI YHiBepcuTeT imMeHi leTpa

Morunu
Kopg 3a €IPIIOY: 23623471

Micue3HaxoaKeHHS: ByJI. 68 JlecaHTHUKIB, MuKosaiB, Mukosaiscbkuii p-H., 54003, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa yllpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3akar04Hi BimoMocTi
Bsacue IIpisBume Im'st [To-6aTbKOBI Kozno Osnexciit Banepiiosi

rOJIOBH pagu

Bnacwue IpizBume Im's I1o-6aTbKOBI Koanos Onexciit Banepifiosud

rOJIOBYIOYOrO Ha 3aCiflaHHi

BignoBigasibHuUI 32 HiATOTOBKY Bopozenko Oser BirasnifioBny
00JIIKOBHX JJOKYMEHTIB

PeecTpartop IOpuenko TetsiHa AHaToiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZJaJIbHUM 32 PEECTpalLilo HayKoBoi IOpuenko TeTsHa AHaToiiBHA

OisIIBHOCTI




