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iH(pOpMaLIIIHUX CUCTEM.
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Pedepar/anoTanis:

1. Inceprauifina po60Ta IpUCBSIY€HAa BUPIlIEHHIO aKTyaJbHOTO HAYKOBO-TEXHIUHOIO 3aBJIJaHHS yIOCKOHAJIEHHS
MOHITOPUHTY IIPOLIECIB €KCILTyaTallii TPaHCIIOPTHUX 3aC00iB BUKOPUCTAHHSIM Cy4aCHUX iHPOPMaLiHUX CUCTEM 3
ypaxyBaHHAM iH(pOpMaliiiHOI B3aeMO[Iii 3 onepaTopamu, KOHTPOJIIO TEXHIYHOTO CTaHy TPAHCIIOPTHUX 3aCO0iB,
MOHITOPHHTIY CTaHy 00’eKTiB IlepeBe3eHb, B3aeMOii 3 iIHPpaCTPYKTypHUM CEpeJOBUILEM Ta aHATIITUYHOI 06pOOKU
Ta BUKOPMCTaHHS OTPUMaHoOi iHpopmallii 14 3abe3nedeHHs eKCIIyaTaliliHoi epeKTUBHOCTI TPAaHCIIOPTHUX
3aco0iB Ta aJalITUBHOTO KEPYBAHHS BiJHOBJIEHHSM iX Tpale3aTHOCTI. B nepmomMy po3zili BUKOHAHO aHali3
METO[IiB i 3ac06iB OTpUMaHHS i 06po6KM iHPopMaliii B CydacHMX CHCTeMaxX MOHITOPUHIY IIPOLECiB eKCIIyaTaiii
TPaHCIIOPTHUX 3aC00iB. BUKOHAHO [OCIiIPKEHHS 0COOINBOCTEN PYHKIIOHYBaHHS iHPOPMaLiiHUX CUCTEM
MOHITOPUHTY IIPOLIECIB €KCIITyaTallii TPaHCIIOPTHUX 3aCO0iB Ta BUBHAYEHO OCHOBHI HAIIPSMMU iX YJOCKOHAJIEHHS.
[IpoBeneno knacudikalio iHT€NIEeKTyaIbHUX AiIarHOCTUYHUX CUCTEM B YIIPABJIiHHI TEXHIYHUM CTaHOM

TPaHCIIOPTHUX 3aCO0iB Ta BU3HAYEHO 3aBJIaHHS 1I0JI0 YIOCKOHAJIEHHSI MOHITOPUHIY IIPOLeCiB eKCIIyaTarlii



BMKOPHMCTAHHSIM CY4acHUX iHpOpMaLiHUX cuCTeM. B ipyromy po3aisi Ha OCHOBI BU3BHAaY€HUX BUMOT O CUCTEM
MOHITOPUHTY IIPOLIECiB eKCITyaTalil TpaHCIIOPTHUX 3aCO0iB Ta I0OYAOBAHO O6AaraTOpPiBHEBY apXiTEKTypy
iHTeJIeKTyaIbHOI CUCTEMU MOHITOPUHTY 3 BilOOpasKeHHSIM (Pi3MYHOr0, KOMYHIKal[iliHMX, aHAIITUYHOTO PiBHIB i
PiBHSI IPUIHATTS pillleHHs. 3alIPONIOHOBAHO METOJ, CUCTEMAaTH3allii Ta POPMyBaHHS TaKUX CUCTEM 32 BapiaHTaMU
peanisanii MopdosoriyHux 03HaK 3aco6iB OTpUMaHHS i nepegayi indopmalii o0 onepaTopis, TEXHIYHOTO CTAHY
TPaHCIIOPTHUX 3aC00iB, 00’€KTiB IlepeBe3eHHs Ta iHPPacTPYKTypHOro cepeioBuILa i 3acobiB aHali3y Ta
BMKOPHMCTaHHs iHpopmaliii crio>kuBaueMm sIK OCHOBHUX (PYHKIIOHAJIBHUX €J1EMEHTIB MOKJIMBUX MOP(OJIOTIYHUX
CTPYKTYyp anapaTHOro 3a6e3nedeHHs CUCTEM MOHITOPUHTY. YIOCKOHaIeHo iHpopMaLiiiHy MOJeib KOMIIJIEKCHO]
CHCTEMU MOHITOPHUHIY IIPOLeCiB eKCIIyaTallii TPaHCIIOPTHUX 3aC00iB 3 BpaxyBaHHSIM KOHQIrypauii anapaTHOro
3a0€e31e4yeHHs Ta 3alIPONIOHOBAHMX iHTEJIEKTYaJIbHUX aJTOPUTMIB MOHITOPUHTY i IiarHOCTYBaHHSI 3 MOKJIMBOCTSIMU
IIPOTHO3YBAaHHS TEXHIYHOIO CTaHy TPAHCIIOPTHUX 3aC06iB B yMOBaxX eKcCILTyaralii. IIpefctaBieHo metog,
6araTokpuTepianabHOI OLiHKY e(PEeKTUBHOCTI iHPOPMAaLIITHUX CUCTEM MOHITOPUHIY HAa OCHOBI OKPEMUX Ta
iHTerpasibHOro KpUTepiiB, sIKi BUBHAYalOTh piBeHb UQPOBOI 3piIoCTi AOCIIKyBaHUX CUCTeM. B TpeTboMy po3zini
BM3HAUY€HO (PYHKLiOHAIbHI MOXJIMBOCTI IIE€CTU JOCIIHUX CUCTEM MOHITOPUHTIY NIPOLECIB eKCITyaTalii
TPaHCIIOPTHUX 3aCO0iB 3 TOUKU 30py ITOBHOTH peasidalii mpoueciB oTpuMaHHs, iepeiadi, aHai3y Ta BAKOPUCTaHHS
indopmauii momo onepaTopis, JIETKOBUX aBTOMOOIJIIB i aBTOM0i371iB, 00’€KTiB NepeBe3eHHs Ta iHPPaCTPYKTYPHOTO
cepenoBulla. BukoHaHo ineHTUdIKaLlil0 IUX CUCTEM IIJISIXOM (POPMYBaHHS iHAUBiAYyaIbHUX MOPQOIOriYHUX
(pOpMyJI 3 BUKOPUCTAHHSIM PO3POOJIEHNX MTiAX0iB. [IpoBeieHO MOPIBHAIBHY OLIHKY (PYHKLIOHAJIbHUX
MO>KJIMBOCTEN NOCJIAHUX CUCTEM Ta BU3HAYEHO JOLINBbHI YMOBU iX BUKOPUCTAHHS. B yeTBepTOMY pO37iji HaBegeHO
PEe3yJIbTaTU OLiHIOBAaHHS €(EeKTUBHOCTI BUKOPUCTaHHS NOCIIAHUX CUCTEM JJIs1 YL,OCKOHAJIEeHHSI MOHITOPUHTY
IIPOLIECiB €KCIlIyaTallii TPaHCIIOPTHHUX 3ac06iB Ha OCHOBi 6araToKpuTepianibHOi OLiHKYU. Bu3HaueHo epeKTUBHICTD
IOCJiIHUX CUCTEM MOHITOPUHIY 32 OKDEMUMU KPUTEPisSIMU PiBHA iHPOPMaLifHOI B3a€MO/Iil 3 ONIepaTOPOM, PiBHS
KOHTPOJIIO TEXHIYHOTO CTaHy TPAHCIIOPTHUX 3aCO0iB, PiBHSI MOHITOPUHTY CTaHy TPAHCIIOPTHUX O0'€KTiB, PiBHS
B3aeMOii 3 iIHPpPaCTPYKTypHUM CEpPeLOBUILEM i PiBHS aHAIITUYHOI 06POOKY Ta BUKOPUCTaHHS iHpopMalii,
BCTAHOBJIEHO iepapxilo ix 1MpoBoi 3pisIoCTi 3a iHTErpaJIbHUM KpUTEPieM. BUKOHAHO OLIiIHKY €EKOHOMIYHO]
eeKTUBHOCTI BUKOPUCTaHHS IOCIIAHUX CUCTEM JJIs MOHITOPUHTY aBTOIIOI3/iB B eKCIIyaTalliiHUX YMOBaX.
[TpakTUyHe 3HAUYEHHSI OJlep>KaHUX Pe3yJbTaTiB IOJISITA€ Y MOKJIMBOCTI BUKOPUCTAHHS 3aIIPOIIOHOBAHUX METOJB,
MoJeJsieil Ta alrOpUTMIB 17151 GOPMYBaHHS, OLiHIOBaHHS Ta €(PEKTMBHOTO BUKOPUCTaHHS iHPOPMaLIiTHAX CUCTEM
17151 yO,OCKOHAJIEHHSI MOHITOPUHIY NIPOLECIB eKCIUTyaTalii TPaHCIIOPTHUX 3aC00iB. 3allpONOHOBAHI Migxoau
IOLIIIbHO 3aCTOCOBYBATU B CUCTEMAaX YIIPABJIiHHS TEXHIYHOIO €KCILIyaTalli€l0 aBTOTPAHCIIOPTHUX MiJIIPUEMCTB, B
CHCTEeMaXxX aBTOCEPBICY, a TAaKOXK Y HAYKOBUX YCTaHOBax IIpY PO3po06JIeHH] cydacHUX iHpopMaliliHO-aHaTITUYHUX
CHACTEM MOHITOPHMHIY IIPOLECIB €KCIIyaTallii TPaHCIIOPTHHUX 3aCO06iB. Pe3ysibTaTy JOCiIKEHb PEKOMEHIOBAHO 10
BHMKOPHCTaHHS B HaBYaJIbHOMY IPOLIECi 3aKJ1a/1iB BUIIOI OCBITH IIifi Yac BUKJIAAAHHS AUCLUIUIH, IOB'SI3aHUX 3
eKCIUlyaTallielo TPaHCIIOPTHUX 3aC00iB Ta 3aCTOCYBaHHIM iHQOPMaLIiTHUX TEXHOJIOTIH 171 YIIpaBJliHHS IIpOoLlecaMu
eKcIulyaTalii Ha aBTOMOGiIbBHOMY TpaHcIopTi. Kio4oBi cy10Ba: TpaHCIOPTHI 3ac00H, J1IETKOBi aBTOMOO1I,
aBTOIIOI31M1, IBUT'YH BHYTPIIHbOIO 3rOPaHHS, NIPOLLECHU €KCIUIyaTallii, CUCTeMU MOHITOPUHTY, TEXHIYHUN CTaH,
IiarHOCTyBaHHSI, eKCcIulyaTaliiiHa eeKTUBHICTh, iHdpopMalifiHa MOZesIb, peecTpallis JaHuX, BUTpaTa NajunBa,
iHT€eJIEKTyasIbHi TPAHCIIOPTHI CUCTEMH, AiaTHOCTUYHI CUTHAJIN.

2. The dissertation work is devoted to solving the current scientific and applied problem of improving the
monitoring of vehicle operation processes using modern information systems, taking into account information
interaction with operators, control of vehicle technical condition, monitoring the condition of transportation
facilities, interaction with the infrastructure environment and analytical processing and use of the received
information to ensure the operational efficiency of vehicles and adaptive management of the restoration of their
operability. The first chapter analyzes advanced methods and means of obtaining and processing information
about the technical condition of vehicles in modern monitoring systems. The study of the features of the
functioning of information systems for monitoring vehicle operation processes has been carried out and the main
directions of their improvement have been identified. A classification of intelligent diagnostic systems in the
management of vehicle technical condition of has been carried out and tasks to improve the monitoring of



operation processes using advanced information systems have been identified. The second chapter defines the
requirements for monitoring systems for the technical condition of vehicles and builds a multi-level architecture
of an intelligent monitoring system reflecting the physical, communication, analytical and decision-making levels.
A method is proposed for systematizing and forming such systems based on implementation options for
morphological features of means of obtaining and transmitting information about operators, technical condition of
vehicles, transportation facilities and the infrastructure environment and means of analyzing and using
information by the consumer as the main functional elements of possible morphological structures of hardware
support for monitoring systems. The information model of the system for monitoring vehicle operation processes
is improved, taking into account hardware configurations and proposed intelligent monitoring and diagnostic
algorithms with the ability to predict the technical condition of vehicles under operating conditions. A method for
multi-criteria assessment of the effectiveness of monitoring information systems is presented based on separate
and integral criteria that determine the level of digital maturity of the studied systems. The third chapter defines
the functional capabilities of six experimental systems for monitoring vehicle operation processes from the point
of view of the complete implementation of the processes of receiving, transmitting, analyzing and using
information about operators, cars and trucks, transportation objects and the infrastructure environment. These
systems are identified by forming individual morphological formulas using the developed approaches. A
comparative assessment of the functional capabilities of the experimental systems is carried out and appropriate
conditions for their use are determined. The fourth chapter is devoted to the study of the effectiveness of using
experimental systems to improve monitoring of vehicle operation processes based on multi-criteria assessment.
The effectiveness of experimental monitoring systems was determined according to separate criteria of the level
of information interaction with the operator, the level of control of the technical condition of vehicles, the level of
monitoring the condition of transport facilities, the level of interaction with the infrastructure environment and
the level of analytical processing and use of information, and the hierarchy of their digital maturity was established
according to the integral criterion. An assessment of the economic efficiency of using experimental systems for
monitoring road trains in operational conditions was performed. The practical significance of the results obtained
lies in the possibility of using the proposed methods, models and algorithms for the formation, evaluation and
effective use of information systems to improve the monitoring of vehicle operation processes. The proposed
approaches should be used in the management systems of technical operation of motor transport companies, in
car service systems, as well as in scientific institutions when developing advanced information and analytical
systems for monitoring vehicle operation processes. The results obtained can also be used in the educational
process of higher education institutions when teaching disciplines related to vehicle technical operation and the
use of information technologies to improve the efficiency of transport processes in road transport. Keywords:
vehicles, passenger cars, road trains, internal combustion engine, operating processes, monitoring systems,
technical condition, diagnostics, operational efficiency, information model, data recording, fuel consumption,
intelligent transport systems, diagnostic signals.
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IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: HanioHanbHU TPAHCTIOPTHUT yHIBEPCUTET
Kopg 3a €IPIIOY: 02070915

Micue3HaxoaKeHHS: ByJ. M. OMengHoBuya-IlaBnenka, Kuis, 01010, YkpaiHa

dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VII. BimomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB



OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Aynin Bikrop BacunpoBuy

2. Viktor V. Aulin

KBasidikamis: 1. 1. ., npodecop, 05.02.04
Imentudikarop ORCID ID: 0000-0003-2737-120X
JoparkoBa indpopmamuist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOM: LIeHTpaIbHOYKPAIHCHKUI HALLIOHAIbHMI TEXHIYHMIA

yHiBEpCUTET

Kopg 3a €IPIIOY: 02070950

Micue3HaxoaKeHHSI: npocr. YHiBepcuterchkuii, Kponusauibkuit, KponisHuipkuii p-1., 25006, Ykpaina
dopma By1acHoOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. InpueHko AHTpiii BonoguMupoBuy

2. Andrii Ilchenko

KBasigikamis: k. t. n., nouent, 05.22.20

InenTudikarop ORCID ID: 0000-0001-7927-8745

JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOM: [10J1iCbKMIl HALIOHAIBHUIA YHIBEPCUTET
Kopg 3a €IPIIOY: 00493681

Micue3Haxoa KeHHS: 6ynbsap Crapuii, Kuromup, JKutomupcebkuii p-H., 10008, Ykpaina
dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

BiacHe IIpizBuiue Im'sa I1o-6aThKOBI:
1. KoBbacenko Cepriit Bonmognmuposuy

2. Sergii Kovbasenko
KBasigikamis: . 1. 1., npodecop, 05.05.03
ImenTudikarop ORCID ID: 0000-0002-7309-8200

JonaTkoBa iHdopmaris:



IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0C00H: HanioHanbHU# TPaHCTIOPTHUT yHIBEPCUTET
Kopg 3a €IPIIOY: 02070915

Micuesnaxo,ll)KeHHﬂ: ByJ1. M. OmensinoBuya-IlaBnenka, Kuis, 01010, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's I1o-6aThbKOBI:

1. Ilroman Muxoa ITaBnoBu4

2. Mykola Tsiuman

KBasigikamis: . r. u., npodecop, 05.05.03
InenTudikarop ORCID ID: 0000-0003-2537-8010

JoparkoBa iHpopmanist: https://www.scopus.com/authid /detail.uri?authorld=57194636055;
https:/ /www.webofscience.com /wos /author /record /J-2141-2018;
https://scholar.google.com.ua/citations?hl=uk&user=tenxmQYAAAAJ;

https:/ /www.researchgate.net /profile /Mykola-Tsiuman?ev=hdr_xprf

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuMil TPAHCTIOPTHUIA YHIBEPCUTET
Kopg 3a €IPIIOY: 02070915

MicuesnaxomerHﬂ: ByJl. M. OmengHoBuya-Ilasnenka, Kuis, 01010, YkpaiHa

dopma B1acHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

Biacue IpizBume Im's I10-6aTbKOBI Caxno Bonopumup ITpoxoposuy

TOJIOBH pagu

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI Caxuo Bonogumup ITpoxoposuy

rOJIOBYIOYOTO Ha 3acigaHHi

BiznoBigansHHU 3a MiATOTOBKY IBanymko Onexkcanap MukosanoBuy

00JIIKOBHX JOKYMEHTIB

PeecTpartop IOpuenko TetsiHa AHatosiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZasIbHUM 32 PEECTpalLilo HayKOBoO1

OisIJIBHOCTI

FOpuenko TetsHa AHaToJiiBHA



