O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeEP: 0826U000830
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 03-04-2026

Craryc: 3amanoBana

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KamkanoBa AHacracis AHJpiiBHa

2. Anastasiia A. Kashkanova

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKoOBOi CHIENiaIbHOCTI: 275

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: TpaHCIOPTHI TexHOJIOTi (32 BUgamm)

T'anmy3p / raaysi 3HaHB: TpaHCIIOPT

OCBiTHbo—HayKOBa nmporpama 3i creniaJIbHOCTI: TpaHCHOPTHI TEXHOJIOTI Ha aBTOMOGiNILHOMY

TPaHCIIOPTI

JlaTa 3axucCTy.

CrneniaJbHICTh 32 OCBITOIO: ABTOMOGi/IbHUIA TPAaHCTIOPT

Micue po6oTu 3400yBayva:
Kopg 3a €IPIIOY:
Micue3Haxoa KeHHS:
®opma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHOi BYEHOI pagH (pa30Boi CIeNiaJai30BaHOi BY€HOI pagH): PhD 12199
IToBHe HafIMeHyBaHHH Iopn,zmqﬂoi 0COOM: BiHHUIbKUIT HAI[IOHAJIBHUI TeXHIYHUIL yHiBEpCUTET
Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJI. XM€eJIbHUILIBKE 1I0Ce, BiHHMIM, BiHHMLBKUM p-H., 21021, YKpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL OCOOH: BiHHUIIbKMII HAIliOHA/IbHUI TEXHIYHUI YHiBEpCUTET
Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJI. XMeJIbHUILIbKE I0Ce, BiHHUIS, BiHHMLIBKUY p-H., 21021, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

V. BizomocTi npo gucepraniio
MoBga guceprTallii: Vkpaincoka
Koau TeMaTHYHHUX PyOPHK: 73.31.17

Tema gucepranii:
1. YoockoHnaneHHs ayguTy 6€31eKU JOPOXKHbOTO PyXy B TPAHCIOPTHUX CUCTEMAaX MiCT

2. Improving road safety audit in urban transport systems

Pedepar:

1. Incepraniiina po60Ta CKIATAEThCS 31 BCTYITy, YOTUPbOX PO3[isiB, BUCHOBKIB, CIIMCKY BUKOPUCTAHUX IKEPeJ Ta
nopatkiB. OCHOBHMI TEKCT fucCepTalii cTaHOBUTH 176 CTOPiHOK, poboTa intocTpoBaHa 39 pucyHKaMy, HaBeJeHo 50
TabsnLb. CIIMCOK BUKOPUCTAHUX [IKEPeJl CTAaHOBUTH 199 HalilMeHyBaHb. JlucepTallis NPUCBSIY€Ha yI0CKOHAIEHHIO
ayauTy 6e3neku goposkHboro pyxy (BIP) y MiCbKMX TPaHCIOPTHUX CUCTEMAX LUISIXOM iHTerpauii
iHppaCTPyKTYpHUX, [10BEiIHKOBUX Ta LIM(POBUX KOMIIOHEHTIB 3 METOIO IiIBUILIIeHHS e(PEeKTUBHOCT] BUSIBJIEHHS
PU3UKIB, YIIPaBJIiHHS HUMU Ta 3HWKEHHSI PiBHS JOPOXHbO-TpaHCNOPTHUX nipuro (I TTI). AkTyanbHiCTh
IOCJIiIKEHHS 3yMOBJIeHa iHTeHcudikallielo pyxy, ypbaHisalielo, BUCOKMM piBHEM aBapilHOCTI Ta COLiaJIbHO-
€KOHOMIYHUMHU BTpaTamu. MeTta po6oTu — po3pobKka HayKOBO-METOIUYHUX II0JIOKEHb | TPAKTUYHMX PEKOMEHIallil
00 YOOCKOHAJIeHHs ayauTy BIIP y MiCbKUX TPaHCIOPTHUX cUcTeMax. O6’eKTOM JOCIiIKEHHS € IIPOLiecC
(PYHKLIOHYBaHHS MiCbKOi TPAHCIIOPTHOI CUCTEMU SIK COLIIOTEXHIYHOTO cepenoBuia. [IpegMeToM — METOLIOJIOTIUHI,
opranizauifiti Ta TexHiko-iHopmauiiiHi 3aco6u ayAUTy, MOZEJi OLIiHKM PU3HKiB, METOIY iHTerpaLii iHquKaTopis Ta
uudposi Texnosorii (IoT, GIS, Big Data, ITS). MeTogmoJiorisi 6a3yeTbcs Ha CHCTEMHOMY aHai3i, Teopii NpUNHATTS



pillleHb, eKCrepuMEeHTaIbHUX METO/AX Ta KOMITIOTEPHOMY MoJesioBaHHI. HaykoBa HOBU3HA MOJISITAE Y
BIOCKOHAJIEHHI iCHYyIOUMX 1 pO3pO0Li HOBUX METOIiB BU3HAYEHHS pU3UKiB BUHUKHEeHHs [ TII 115 monaipioro
METO/I0JIOTIYHOTO PO3BUTKY CUCTEMHU 3a06€3I1e4eHHS 6€311EKOBOro NPOCTOPY. Briepie 3arpornoHOBaHO METOZ,
OLIiHIOBaHHS HAJIMHOCTI Ta 6€3M€KN TPAHCIIOPTHOI CUCTEMU MiCTa, IOOYAOBAHUI HA COLIOTEXHIYHOMY MifXoni I
HEYITKMX KOTHITMBHMX KapTax, IO J03BOJISIE MOLEOBATY B3a€EMO/III0 IEeTEPMIHAHT PUBUKY Y CUCTEMI
«BOJIii—~aBTOMOGi/Ib—J,0pOra—HaBKOJIMIIHE CEPEOBHUIIE» 3 YPaXyBaHHSIM B3a€MHOTO BILJIMBY, HEBU3HAYEHOCTI Ta
HEUITKOCTI peaslbHUX JAHUX. YJOCKOHAJIIEHO KOHLENTYasbHi 3acany ayauty bIIP 3aBigku nepexony Bif
OCT(HAKTYyM-aHaJi3y 4O IPEBEHTUBHOTO YIIPABJIiHHS PU3UKAMU, BKJIIOUHO 3 IOOYA0BOIO CTPATETil yIIPaBJliHHSA
npouecamu pOpMyBaHHS 6€3€KOBOT0O IPOCTOPY Ta BUKOPUCTAHHIM MYJIbTU(HAKTOPHOI OL[iHKY [TOKa3HHUKIB Y
Me>Kax MicbKoi arsomepatii. [loganbmoro po3BUTKy Haby/Iu METOHU ineHTH(iKallii Ta OL[iHKY AeTepMiHAHT PU3KKY
JOTII, 1o 3a6€3ne4y0Th Y3roI KEHHS TEXHIYHUX, iHPPACTPYKTYPHUX i NOBEiHKOBUX iHAMKATOPIB Y €OUHIN pamii
aynuty. EMnipnyHuii 6J10K 0XOIIIOE IPOrpamMy eKCIIEPUMEHTIB i I1aT(opMy 300py JaHUX i3 BUKOPUCTAHHSIM
1M(pPOBUX TEXHOJIOTIH, IOBEIIHKOBI Ta TEXHIYHI iIHIUKAaTOPH 3 ix HOPMYBaHHSM, ileHTUPIKaliI0 Ta OLiHKY
IeTepMiHaHT pu3UKy. 1151 BiHHUIBbKO]I arsiomepallii BAKOHAHO MyJIbTU(AKTOPHY OLIIHKY [10Ka3HHUKIB 0€3I1€KU 3
BU3HAYEHHAM NIPIOPUTETHUX 30H BTPYYaHHS,; 3[iICHEHO [TOPIBHAJILHUMI aHali3 i3 Yepkacamu. Ha 0CHOBI
TEOPETUYHUX Ta EMITIPUYHUX PE3YJbTATiB CPOPMOBAHO y3araJbHEHY METOJIUKY BUKOPUCTAHHS Pe3YyJbTaTiB
IOCJIIKEHHS Ta BIIPOBA/I)KEHHS 3aXO0/iB 3 yIOCKOHaNIeHHS ayauTy bJIP y TDaHCIIOPTHUX CUCTEMAX MICT.
3anponoHoBaHo (popMaizalilo napameTpiB ayAuTy I 3aJaHOI TPAHCIIOPTHOI CUCTEMHU, IO OXOILII0E
ki1acudikalilo iHIMKATOPIB, IPAaBMJIA IX arperyBaHHs i BArOyTBOPEHHS], IPOLIEAYPU [IEPEBIPKU SIKOCTi JaHUX Ta
OLIiHKY HEBM3HAYEHOCTI. PO3p006JIEHO yIOCKOHATIEHY METOLMKY ayIUTY, IKa Nepej6ayae NPEBEHTUBHE BUSBICHHS
Ta PaH>KyBaHHSI PU3HUKIB, I00YA0BY CLieHapiiB Ta BUKOPUCTAHHS iHTEJIEKTYyaJbHUX METOIiB (BKJIIOUHO i3 HEUiTKUMU
KOTHITUBHMMU KapTaMU i FEHETUYHMMU aJITOPUTMaMU ONTUMi3alii) 17151 MiATPUMKU IPUVHATTS PillleHb.
O6rpyHTOBaHO iHTerpaiio KibepdisuuHNX CUCTEM, LITYYHOTO iHTEJIEKTY Ta COL[iOTeXHIYHNX MOJepaTopiB y IIpoLec
aBTOMAaTU30BaHOro 360py iH(popmaliii, 110 3a6e3nedye 0gHOYACHE BpaxyBaHHS TeXHIYHUX ITOKA3HUKIB i
[IOBEIIHKOBMX acIeKTiB. [Ioka3aHO MOKJIMBOCTI TEXHOJIOTIYHOI MO E€pHI3aLlii IPOLLECiB ayaUTy Ha OCHOBI iHTerpauii
u1ppoBUX iHPOPMALIHUX CUCTEM [J151 CTBOPEHHSI €IMHOTO LM(POBOTO 1apy yIIpaBiliHHS 06€3MeKOI0, SIKUI
II03BOJIsIE TPOBOJIUTY MOHITOPUHT y peaslbHOMY 4aci, GopMyBaTy AUMHAMIUHI KapTH PU3KKY Ta KOPUTYBAaTU CTpaTerii
BTpy4aHHs. [IpakTUyHe 3HaUY€HH: NiITBEPKEHO BIPOBAIKEHHSIM PE3YJIbTaTiB y Aisl/IbHICTh €KCIIEPTHUX i
YIIPaBJIiHCbKUX CTPYKTYP (BiHHMIBKMI eKcriepTHO-KpuMiHasticTuuHuil neHTp MBC Vkpainu, ciyx6a 6e3nexku
IOPOXHBOTO pyxy HanjionanbHoi reapgii YKpainu, gernapraMeHT TPaHCIIOPTY Ta MicbKOi MOGibHOCTI BiHHUIIBKO]
MiCbKOi paiv) Ta B OCBIiTHill Ipolec BiHHUIIBKOTO HallioHAJIbHOTO TEXHIYHOT'O yHiBepcUTeTy. OCOOUCTUI BHECOK
aBTOpa NOJIsIrae y po3pooLli COLI0TeXHIYHOI MOZEJIi, METOMIB OLiHIOBaHHS PU3UKIB, (popMmasizallii napameTpis
ayIouTy, BUBHAYEeHHI PoJii iHppacTPyKTypHUX, TEXHIYHUX i TOBEJiHKOBUX iHAMKATOPIB, @ TAKOXK yIOCKOHAJIEHHI
IiAX0iB 10 OLIiHIOBAHHS 34ilHOI 3JaTHOCTI KOJIiC i raJIbMOBUX BJIACTUBOCTE! aBTOMOOIIB Y KOHTEKCTI
BCcTaHOBJEHHS Npru4unH JTII. TakuM 4MHOM, IUCEpTaLis NPOIOHYE LiiCHY paMKy IIPEBEHTUBHOTrO ayguty BIP, mo
[O€HYE COLIOTEXHIYHE MOEIOBAHHS, MyIbTU(AKTOPHU aHai3 i 1n¢POBi TeXHOJIOrII yrpasaiHHg. OTpUMaHi
PEe3yJIbTaTU € KOMIJIEKCHMMY, Y3TOJKEHNMU 1 ITPAKTUYHO i€BUMH IJ1s1 YKPAIHCHKUX MiCHKUX TPAHCIIOPTHUX
CHUCTEeM, CIIPSIMOBAaHMMU Ha MiHiMi3allil0 PU3UKIB, HiBUILIEHHS OlNepaliiiiHoi 6e3rmeku Ta CUCTEMHE ITOKPallleHHs

MiCcbKOI MOOIJIbHOCTI.

2. The dissertation consists of an introduction, four chapters, conclusions, a list of references, and appendices. The
main text comprises 176 pages, illustrated with 39 figures and 50 tables. The reference list includes 199 sources.
The dissertation is devoted to improving road safety audit (RSA) in urban transport systems through the
integration of infrastructural, behavioural, and digital components, with the aim of enhancing risk detection, risk
management, and reducing road traffic accidents (RTAs). The relevance of the study is determined by traffic
intensification, urbanisation, high accident rates, and socio-economic losses. The purpose of the work is to
develop scientific and methodological provisions and practical recommendations for improving RSA in urban
transport systems. The object of the study is the functioning of the urban transport system as a socio-technical
environment. The subject is methodological, organisational, and technical-information tools of audit, risk



assessment models, methods of indicator integration, and digital technologies (10T, GIS, Big Data, ITS). The
methodology is based on systems analysis, decision-making theory, experimental methods, and computer
modelling. The scientific novelty lies in the improvement of existing and the development of new methods for
identifying the risks of RTAs, aimed at the further methodological advancement of the system for ensuring a safe
environment. For the first time, a method for assessing the reliability and safety of the urban transport system has
been proposed, built on a socio-technical approach and fuzzy cognitive maps, which makes it possible to model
the interaction of risk determinants within the «driver-vehicle-road-environment» system, taking into account
the mutual influence, uncertainty and fuzziness of real data. The conceptual foundations of RSA have been
improved through the transition from post-factum analysis to preventive risk management, including the
development of a strategy for managing the processes of safety space formation and the application of multifactor
evaluation of indicators within the urban agglomeration. Further development has been achieved in methods for
identifying and assessing key determinants of RTA risk, ensuring the alignment of technical, infrastructural, and
behavioural indicators within a unified audit framework. The empirical block covers the experimental programme
and data collection platform using digital technologies, behavioural and technical indicators with their
normalisation, identification, and risk determinant assessment. For the Vinnytsia agglomeration, a multifactorial
safety assessment was carried out with the identification of priority intervention zones; a comparative analysis
with Cherkasy was also conducted. A generalised methodology has been developed to apply research findings and
implement measures for improving RSA in urban transport systems. Audit parameters have been formalised,
including indicator classification, aggregation and weighting rules, data quality control, and uncertainty
assessment. The enhanced approach enables preventive risk identification, ranking, and scenario modelling,
supported by intelligent methods such as fuzzy cognitive maps and genetic algorithms. Integrating cyberophysical
systems, artificial intelligence, and sociontechnical moderators into automated data collection ensures
simultaneous consideration of technical and behavioural factors. Technological modernisation of audit processes
through digital system integration creates a unified safety management layer for realntime monitoring, dynamic risk
mapping, and adaptive intervention strategies. The practical significance is confirmed by the implementation of
results in the activities of expert and management structures (Vinnytsia ScientificonResearch ExpertoForensic Centre
of the Ministry of Internal Affairs of Ukraine, Road Traffic Safety Service of the National Guard of Ukraine,
Department of Transport and Urban Mobility of the Vinnytsia City Council) and in the educational process at
Vinnytsia National Technical University. The author’s personal contribution consists in the development of the
socio-technical model, risk assessment methods, audit parameter formalisation, identification of the role of
infrastructural, technical, and behavioural indicators, as well as the improvement of approaches to assessing
tyre-road adhesion and vehicle braking properties in the context of determining RTA causes. Thus, the
dissertation proposes a holistic framework for preventive RSA, combining socio-technical modelling, multifactorial
analysis, and digital safety management technologies. The results obtained are comprehensive, consistent, and
practically effective for Ukrainian urban transport systems, aimed at minimising risks, enhancing operational
safety, and systematically improving urban mobility
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Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

BnacHe IlpizBume Im's I10-6aTbKOBI Makapos Bosniogumup Annpiiiosnd
rOJIOBH pagu

BnacHe IlpizBuie Im's [10-6aTbKOBI Makapos Bonoaumup Anpiiiosnd
rOJIOBYIOYOTO Ha 3acigaHHi

BigmoBizasibHHU 32 MiATOTOBKY IBanuyk fIpocnias Bosogumuposny
00JIIKOBHX JJOKYMEHTIB

PeecTpartop IOpuenko TeTssHa AHaToOJiiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




