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1. InceprauiiiHy po60Ty IPUCBSYE€HO BUPIIEHHIO HAyKOBO-TIPUKJIAZHOTO 3aBIaHHS MiJBUILEHHS 6€3I1eKU PyXy Ta
e(EeKTUBHOCTI (PYHKIiOHYBaHHS 3a/1i3HUYHUX N1EPEI3[IiB LJISIXOM PO3PO0JIEHHS CUCTEMM ileHTudiKalii Ta
OLIiHIOBaHHS PU3MKIB, 110 NIO€JIHY€E TEXHIUHI NapameTpy iHPPaCTPYKTypU i KOTHITUBHI XapaKT€PUCTUKY MOBEiHKI
BOJIiiB. MeTOI0 NOCIIPKEHHS € TEOPETUYHE OOIPYHTYBAHHS Ta pO3pO06JIeHHS KOMIIJIEKCHUX 3aXO0ZiB MiZIBUIIEHHS
0e3IeKu pyxy Ha [lepeTuHax aBTOMOOUJIbHUX JIOPIr i 3aJ1i3HM1Ib B OHOMY PiBHIi LIJIIXOM MiHiMi3allii HeraTuBHOTO
BIUJIMBY JIIOACBKOTO (paKTOPa ¥ ONTUMIi3allii TEXHIYHOTO CTaHy Nepei3liB. AKTyalbHICTh TEMU BU3HAYAETHCS
N0JIOKEHHSIMU [7106a7bHOTO I1aHy JlecaTUiTTS 1il i3 3a6e3neyeHHs 6e3nexku JopoxkHboro pyxy OOH (2021-2030)
Ta Jlep>kaBHOI Iporpamu MiJBUIIEeHHS PiBHS 6€3IeKU JOPOXHbOro pyxy B YKpaiHi. JIikBifalis aBapiiiHo-
Hebe3NeYHUX IiISTHOK 1 HU@POoBi3allisi TPaHCIIOPTHOI iHPPACTPYKTYpH NOTPEOYIOTh YIOCKOHAIIEHHS MiTXOMiB 1O
3abe3neyeHHs 6e3MeKu Ha Nepeizfax 3 ypaxyBaHHSIM JIIOJCBKOro akTopa. ¥ nepuomy po3fiili IpoaHaai3oBaHO

CTaH 0e3IeKU pyxy Ha 3aJli3HMYHUX Ilepeizfax YkpaiHnu Ta KpaiH €sporneiicbkoro Coio3y. BcTaHOB/IEHO, 1110 HasIBHI



MigXo[y NepeBaKHO CIUPAIOTbCA HA CTATUCTMKY aBapilHOCTI I HEJOCTAaTHLO BPaXOBYIOTh KOTHITUBHI aCIIEKTU
MOBEMIiHKYU BOZ{iB. PO3ryIsIHYTO MXKHAPOIHI CTaHIAPTH, PU3UK-OPi€HTOBaHUN Minxin i npuHunn ALARP.
O6rpyHTOBaHO iHTerpalilo KOrHiTUBHUX (GaKTOPIiB y CUCTEMY OLIiHIOBaHHS 6€311€KU Ta BUKOPUCTAHHS [10Ka3HUKIB
MIXKHAPOJHOIO PaHTy 3HaYMMOCTI 11 KoediljieHTa IMHAMIYHOCTI 4K 104aTKOBUX (aKkTopiB pusnky. CHOpPMYIbOBAHO
METy, HAyKOBY ifIelo Ta 3aBIaHHs JOCIiIKeHHS. Y ApyromMy po3zijii 1OoCiiKeHo 0co6IMBOCTI OyIiBHULITBA 1
MozepHizalii nepeisfis i3 cymineHoro kouieto 1520 /1435 mm. Po3pob6sieHo TexHiuHi Ta METOAMYHI Iifxonu Ao ix
00J1aIITYBaHHS. 3alIPOIIOHOBAHO METOAMKY OLIiHIOBAaHHS OTOPOPKYBaJIbHUX NPUCTPOIB HA OCHOBI Mi>KHapO4HOTO
PaHTy 3Ha4MMOCTI I Koe@illieHTa AMHAMIYHOCTI. YJOCKOHAJIEHO BU3HAYEHHS MiICYMKOBOro KoedilieHTa
aBapiliHOCTi Ta OGI'PYHTOBAHO BUOIp clieHapiiB MogepHizalii MeTomoM aHasizy iepapxiil. [TopiBHSIHO KOHCTPYKTHBHI
pillieHHs ¥ TUIIM HACTUJIiB, pO3PO6JIEHO iHTerpasbHUM MiJXill 4O OLiHIOBaHHS e(DeKTUBHOCTI MofepHi3aliii. ¥
TPETbOMY PO3iJi pO3p006JIEHO KOMIIJIEKCHY METOL0JIOTII0 OLIiHIOBAHHS HEOE3IEeKU NePei3LiB 3 ypaxyBaHHIM
0CO0JIMBOCTEN CIPUMHATTS iHpOpMallii Ta IPUINHATTS pillleHb BOAisIMU. 3alIpONOHOBAHO Kiuacuikallito nepeismis
3a piBHEM KOTHITMBHOI Hebe3IeKu I CUCTeMY BiflIOBINHUX iHAuKaTopiB. OLiHEHO BILJIMB NIepei3/iB Ha IPOIYyCKHY
CIIPOMO>KHICTb TPAHCIIOPTHUX ITOTOKIB i BUBHAYE€HO €KOHOMIUHi BTPaTU aBTOTPAHCIIOPTY Bif], HEITPOAYKTUBHUX
IIPOCTOIB. Briepie 3ariponoHOBaHO iHTerpalilo KOTHITUBHUX (PAKTOPIB Yy CUCTEMY OLiHIOBAHHS PU3UKIB HA
3aJIiI3HUYHUX Ilepeizfax. Y 4eTBepTOMY pO3[iji OOrpyHTOBAHO KOMILJIEKC 3aXO0/iB MiABUILEHHS 6€3IIeKU PYXYy.
Po3pobseHo maTeMaTUyHi MOJeJli 3aJ1€XKHOCT] PU3UKY Bifl IapaMeTpiB KOJIiMHOI CTPYKTYPH Ta KOTHITHBHOIO
HABaHTaXEHHs. 3alIPONIOHOBAHO TEXHIUHI PillleHHs OJ1s1 OJIMNIIEHHS Bi3yaabHOTO CIPUMHATTS iHpopMalii y «30Hi
IUJIEMW» TA 3HDKEHHS] HABAHTAXXKEHHS Ha BOAis. [IOpiBHSAHO eKCIUTyaTaliliHi XapaKTepPUCTUKU IepPei3iB 3
ypaxyBaHHSIM e(peKTy «TyHeJIbHOTO 30py». YI0CKOHaIeHO Kiacudikallito 3a iHTerpajbHUM [TOKa3HUKOM
KOTHITMBHOI HEOE3IeKU Ta 3alPOIIOHOBAHO NpiopUTe3allilo inBecTulliil Ha ocHoBi CBRA-aHnani3y. Po3pobiyeHo
pexkoMeHpanii moao BiZHOBIEHHS Nepei3iB, MOMKOIKEeHNX YHACTINOK 600BUX [Iill, 30KpeMa Kiacudikariio
IIOIIKO/KEeHb, aJITOPUTM BiTHOBJIEHHS 1 OLIiHIOBaHHS e(eKTHUBHOCTI 3aX0iB. HaykoBe 3HaUeHHs pe3ysbTaTiB
II0JISITa€ B PO3BUTKY TEOPETUYHUX 3aCa]] OLIiHIOBaHHS 6e3leKU PyXy Ha Iepei3nax MisaxoM iHTerpallii iHKeHepHUX i
KOTHITUBHUX NigX0xiB. YpaxyBaHHS iH(pOpMaLiTHOTO HAaBaHTaKE€HHSI Ta OCOOJIMBOCTEN CIIPUMHATTS BOJieM
nornepeKyBaJbHAX CUTHAJIB PO3IIMPIOE ySBJIEHHS PO (POPMYBaHHS HEOE3NeUYHUX cuTyaliil. Po3pobseni moaedi i
[IOKa3HUKY CTBOPIOIOTh METOJ0JIOTIYHY OCHOBY JJ1s1 BLOCKOHAJIEHHS OLiHIOBaHHS PU3UKIB Ta YIIPaBJliHHS 6€311eK0I0
TpaHCIOPTHOI iHppacTpykTypu. [IpakThyHe 3HaYEHHS pPe3yJIbTaTiB [10JISITa€ B MOXJIMBOCTI 3aCTOCYBaHHS
pPO3pOo6IeHNX MOJIeJiel, TIOKa3HUKIB i MeTOAMYHUX MiAX0/iB Mif 4yac o6cTesxxeHHs Ta knacudikauii nepeisis,
BM3HAYEHHS IIPIOPUTETHOCTI MOJIepHi3allii, IpOEKTyBaHHS 1 yIIPOBaI)KeHHS TEXHIYHMX 3aC00iB opraHizauii pyxy Ta
CHCTEM IIOTIEPEIKEHHS. 3alIPOIIOHOBAHI PIllIEHHS CIIPSIMOBaHI Ha 3HVKEHHS aBapiflHOCTI, MiIBUILIEHHS [IPOITYCKHOI
CIIPOMO>KHOCTI 11 Ha[IiNHOCTi iIHQPaCTPYKTypH Ta MOXKXYTb BUKOPUCTOBYBATUCS €KCILTyaTal[iiHUMU i IPOEKTHUMU
opranizauismu. Ko4oBi c10Ba: TPAHCIIOPTHI TEXHOJIOTI, 3a1i3HUYHUI Nepeisn, 6e3reKa pyxy, MPoIyCcKHa
CIIPOMO>KHICTb, KOTHITUBHI (pakTOpy, iHpopMaliiliHe HaBaHTa)KE€HHS BOJ s, YIIPaBJliHHS TPAHCIIOPTHOIO
iHppacTpyKTypoI0, iHpOpMalLiliHi cucTEMU NTONIEPEKEHHS, BEPXHS Oy0Ba KOJIii Ta 3€MJIIHE I10JIOTHO, AUHAaMIiKa

PYXOMOTO CKJIaJly, Halpy>XeHO-/1e(POPMOBaHUI CTaH.

2. The dissertation addresses the scientific and applied problem of improving traffic safety and operational
efficiency at railway level crossings by developing a risk identification and assessment system that integrates
technical infrastructure parameters with cognitive characteristics of driver behaviour. The research aims to
provide a theoretical basis for and develop comprehensive measures to improve safety at road-rail intersections at
the same level by minimising the adverse effects of human factors and optimising the technical condition of level
crossings. The relevance of the topic is determined by the provisions of the United Nations Global Plan for the
Decade of Action for Road Safety 2021-2030 and Ukraine’s State Programme for Improving Road Safety.
Eliminating accident-prone locations and digitalising transport infrastructure require improved approaches to
level crossing safety that account for human factors. Chapter One analyses safety at railway level crossings in
Ukraine and European Union countries. Existing approaches are found to rely primarily on accident statistics and
insufficiently consider cognitive aspects of driver behaviour. International standards, the risk-based approach and
the ALARP principle are reviewed. The integration of cognitive factors into safety assessment and the use of



international significance ranking indicators and a dynamism coefficient as additional risk factors are
substantiated. The research aim, scientific concept and objectives are formulated. Chapter Two examines the
construction and modernisation of level crossings with 1520 /1435 mm dual-gauge track. Technical and
methodological approaches to their design and provision of equipment are developed. A method for assessing
protective devices based on international significance ranking indicators and a dynamism coefficient is proposed.
The determination of the overall accident coefficient is refined, and the selection of modernisation scenarios is
substantiated using the Analytic Hierarchy Process. Structural solutions and crossing surface types are compared,
and an integrated approach to assessing modernisation effectiveness is developed. Chapter Three develops a
comprehensive methodology for assessing level crossing hazards that accounts for drivers’ information perception
and decision-making. A classification of crossings by cognitive hazard level and a corresponding system of
indicators are proposed. The impact of level crossings on traffic capacity is assessed, and economic losses from
road vehicle delays are determined. The integration of cognitive factors into railway level crossing risk assessment
is proposed for the first time. Chapter Four substantiates a comprehensive set of safety improvement measures.
Mathematical models relating risk to track structure parameters and cognitive workload are developed. Technical
solutions are proposed to improve visual information perception in the “dilemma zone” and reduce driver
workload. The operational characteristics of level crossings are compared, accounting for the “tunnel vision”
effect. Classification based on an integrated cognitive hazard indicator is refined, and an approach to prioritising
investment using CBRA analysis is proposed. Recommendations are developed for restoring level crossings
damaged by hostilities, including a damage classification, a restoration algorithm and an assessment of the
effectiveness of restoration measures. The scientific significance of the results lies in advancing the theoretical
foundations of level crossing safety assessment through the integration of engineering and cognitive approaches.
Accounting for information workload and drivers’ perception of warning signals broadens the understanding of
how hazardous situations arise. The developed models and indicators provide a methodological basis for improving
risk assessment and transport infrastructure safety management. The practical significance of the results lies in
the applicability of the developed models, indicators and methodological approaches to inspecting and classifying
level crossings, prioritising modernisation, and designing and implementing traffic control devices and warning
systems. The proposed solutions aim to reduce accidents, increase traffic capacity and improve infrastructure
reliability, and can be used by operating organisations and engineering design firms. Keywords: transport
technologies, railway level crossing, traffic safety, traffic capacity, cognitive factors, driver information workload,
transport infrastructure management, information-based warning systems, track superstructure and subgrade,
rolling stock dynamics, stress—strain state.
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HaykoBa (HayKOBO-TEeXHiYHa) MPOAYKILisL: meTonu, TEOpii, rinotesu; aHaiTMYHi MaTepiany

CoriasibHO-eKOHOMIYHA CIPSIMOBAHICTb: Ni/jBUIIEHHS G€3MEKH PyXy Ta €pEeKTUBHOCTI (PyHKI[IOHYBaHHS

TPaHCIIOPTHOI iHppacTpyKTypu

OxopoHHi gJokymeHTH Ha OIIIB:

BrnpoBaz>keHHS pe3yJIbTaTiB AHCEPTaLii: [liaHyeTbes 10 BIPOBaIKEHHS

3B's130K 3 HAYKOBUMH T€MaMH.

VI. BizomocTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Kypran Mukosa bopucosud

2. Mykola B. Kurhan

KBasigikanis: x. r. u., npodecop, 05.22.06

ImenTudikarop ORCID ID: 0000-0002-8182-7709

JonaTkoBa iHdopmaris:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIi Iep>KaBHUI YHIBEPCUTET HAYKH i TEXHOJIOTii
Kopg 3a €IPIIOY: 44165850

Micue3HaxoaKeHHS: ByJ1. JlazapsHa, JIHinpo, [IHinpoBceKkui p-H., 49010, YkpaiHa

dopma ByTacHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. KoBasnpuyk Bitamnit Bonogumuposnud

2. Vitalii V. Kovalchuk

KBasigikamis: n. 1. n., npodecop, 05.23.01

InenTudgikarop ORCID ID: 0000-0003-4350-1756

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuii yHiBepcuteT "JIbBiBCbKa MOMTITEXHIKA"
Kop, 3a €IPTIOY: 02071010

Micuesnaxo,rperHﬂ: ByJ. Crenana banpepu, JIbBiB, 79013, Ykpaina



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

InenTudikarop ROR:

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. Bitoms6epr Bomonumup ['eHHanmiioBuy

2. Volodymyr H. Vitolberh

KBasgigikanis: x. 1. u., gou., 05.22.06
InenTudikarop ORCID ID: 0000-0001-7356-8316

JonaTkoBa iHdopmalist:
https:/ /www.scopus.com/authid /detail.uri?origin=resultslist&authorld=57195071141&zone=; GOOGLE SCHOLAR:
https://scholar.google.com.ua/citations?user=KtfAUDIAAAAJ&hl=ru

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIi Iep>KaBHUI YHIBEPCUTET 3a/liBHUYHOTO

TPaHCIIOPTY
Kopg 3a €IPIIOY: 01116472

Micue3Haxoa KeHHs: maiinan Peitepbaxa, Xapkis, XapKiBCcbKuii p-H., 61050, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Peuensentu

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Iy6inuuk Osibra IBaniBHa

2. Olga I. Dubinchik

KBasigikamis: . t. u., gou., 05.23.01

InenTudikarop ORCID ID: 0000-0003-4059-2357

JoparkoBa indpopmamist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: VKpaiHChKUIi lep>KaBHUI YHIBEPCUTET HAYKH i TEXHOJIOTii
Kopg 3a €IPIIOY: 44165850

Micue3Haxoa>KeHHS: By JlasapsHa, JHinpo, JHinpoBcbkuil p-H., 49010, Vkpaina

dopma BaacHOCTI:

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu

Imentudikarop ROR: He zacrocoyerbcs

BaacHe IlpizBume Im's I10o-6aThKOBI:
1. Aunpees Bonogumup CeprifioBuy

2. Volodymyr S. Andrieiev



KBasigikanis: . . u., gou., 05.23.02

InenTudikarop ORCID ID: 0000-0002-0862-2790

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: YKpaiHChKMIL ePKAaBHUII YHIBEDCUTET HAYKH | TEXHOJIOTII

Kopg 3a €IPIIOY: 44165850

Micue3HaxoaKeHHS: ByJ1. JlazapsHa, JHinpo, JHinpoBcbkuil p-H., 49010, Vkpaina

dopma By1acHoCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI

TOJIOBH pagu

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acigaHHi

BigmoBigasbHUM 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOIi

OisIIBHOCTI

KozaueHnko JImutpo Mukosaiiosuy

KoszaueHko JImurpo MukosiainoBuy

IBaHOB PopnioH BikTopoBuy

IOpuenko TeTsiHa AHaTOJIiBHA

FOpuenko TetsHa AHaToJiiBHA



