MIHICTEPCTBO OCBITU I HAYKU YKPATHU

OAECBKUN
HAITIOHA AbHUN MOPCBHKIUI YHIBEPCUTET

PO3BUTOK
TPAHCIIOPTY

Haykosuii ocypnan
BUITYCK 1(28), 2026

3acnosanuii y srcoemui 2016 poxy

BunaBununii gim
«I'enpBeTHKA»
2026



OJAECBKUI
HAILIIOHA AbHUM MOPCBhKUV YHIBEPCUTET

PO3BUTOK TPAHCIIOPTY
HAYKOBUM JXYPHA A
Ne 1(28) 3acHoBaHuii y #o0BTHi 2016 poky Buxonuts 4 pa3u Ha pik
2026

Peectpaunis cy6’exra y cdepi ipykoBanux mejia:
Pimennst HanionansHoi pagn Ykpainu 3 nuTaHb TeledayeHHs i pa1ioMoBJIeHHS
Ne 1547 Bin 09.05.2024 poxy. Inentudikarop mexnia: R30-04557

Cy0’ext y cepi apyxoBaHux mMegia — Onecbkuii HanioHaIbHUI MOPCHKUI YHiBepcuTeT
(By1. Meunnkosa, 0ya. 34, m. Oneca, 65029, priem@onmu.org.ua, TeJ. +38(048)732-23-05)

Ha nixcrasi Haka3y MinicrepcrBa ocBitu i Haykn Yikpainu Ne 1188 Bin 24.09.2020 p.
(noxparok S) :xypHana BHecenuii 10 Ilepesiky HaykoBHX (paxoBuX BUAaHb YKpainu (kareropis «b»):
C1 Exonomika, D3 Menen:kmenT, D6 Cexkperapcbka Ta opicHa cnipaa, G11 MamuHoOya1yBaHHs
(3a cnienianizaniammu), J5 Mopcbkuii Ta BHYTpilnHiii Boguuii Tpancnopt, J6 ABianiiinuii TpaHcnopr,
J7 3anizHuunuii Tpancnopt, J8 ABTOMOOGITLHMIT TPaHCTIOPT

3acHOBHHK:
OnecbKuii HaiOHAJILHAN MOPCHKHUI YHiBepcHTET
Ykpaina, 65029, m. Oneca, By;1. MeunukoBa, 34

Penakuiiina xoJierisi:
TonoBHuii perakrop — MinueB Imutpo CTenaHoBuY
JOKTOP TeXHIYHUX HAYK, JOLEHT, npodecop kadeIpH CyITHOBUX eHEPreTHYHUX CHCTEM Ta KOMILIEKCiB,
Opecbkuii HaLioHAJbHUIT MOPCHLKUI YHiBepcHTeT, YKpaiHa

Ynenu peaakuiiHoi koserii:

Bapoaneuv Poman Anamoniiioéuy, 10KTOp TEXHIYHUX
HayK, npogecop, 3aBixyBay kadeapu CyIHOBHX eHepre-
THYHHX CHCTEM TAa KOMILIEKCiB, OnecbKuii
HalioHAILHMIT MOPChKHIi yHIBEpCHTeT, YKpaiHna
Menvnuk Onexciti Mukonaiioguu, JOKTOP TEXHIYHUX HAYK,
npodecop, npodecop kadenpu kadeapu cyrHOBOTiHHS

i MopcbKoi 6e3nexn, OnecbKuil HaiOHATBLHUN MOPCHKHTT
YHiBepcuTeT, YKpaina

Manaxciano Mukona Onexcanoposuu, 10KTOp TeXHIYHHX
HayK, nipogecop, npodecop kadeapu TexHiunoi
kibepHeTnkH ¥ indopmaniiinux Texnoorii

im. mpod. P.B. Mepkra, Onecbkuii HanioHaabHMI Mop-
ChbKHii yHiBepcuTeT, YKpaiHna

Kupunnoea Onena Bikmopiena, 10KTOp TEXHIYHHX HAYK,
npodecop, 3aBinyBau kadeapu excrryarauii nopris

i TexHOIOTii BAHTAa:KHUX Po6iT, OnechbKuii HaiOHAIBLHU
MOpCBhKHIi yHiBepcuTeT, YKpaiHa

ITimepcoka Bapsapa Muxaiiniena, 1OKTOP TeXHIYHHX
HayK, nipogecop, npodecop kadenpu excmryaranii mopris
i TexHos10rii BaHTa:KHUX Po0iT, Onecbkuii HanioOHAIBLHUI
MOpPCHKMIi yHiBepcHTeT, YKpaina

Penenszentu: a.e.H. B.B. ’Kuxape

3oicnee Kopuescokuii (Zbigniew Korczewski), noktop
TeXHIYHUX HayK, npodecop, 3aBilyBay kadeapu CyTHOBHX
eHEePreTHYHUX YCTAHOBOK, [ TaHCHKHIi TeXHOIOTiYHMIA
yHiBepcureTt, Pecniyoutika Iosbma

Baynae Ilivumex (Viclav Pisték), noKTOp TeXHIYHUX HAYK,
npodecop, mpodecop PpakyabTeTy MAaIIMHOOYTyBAHHS
IHCTHTYTY aBTOMOGIIBHOI iHXKeHepii, TexHomoriYHmi
yHiBepcurter BpHo, Yecbka Peciy6tika

Cepoxcan Byituuu (Srdjan Vujicic), noxtop dinocodii,
JIOIIeHT, 3aBiTyBayu Kade[pH CY/THOBHX eHepreTHYHUX ycTa-
HOBOK, YHiBepcuter /lydpoBHuka, Pecnyftika Xopsaris
Mumpoganoe Onexcandp Cepeitiosuu, TOKTOP TeXHIYHHX
HayK, npogecop, npoecop kaderpu IBUryHIB BHYTpPilI-
HBOT0 3rOPSIHHS, YCTAHOBOK Ta TeXHIYHOI eKcIIyaTanii,
HauionansHuii yHiBepcuTeT KopadaedynyBaHHst iMeni
agmipasa MakapoBa, Ykpaina

Kopooxo Bonooumup Bnaoucnasoguu, 10KTOpP TeXHIiYHUX
HayK, nipogecop, npodecop kadenpu excmayaranii CEY
Ta TeluioeHepreTnku, HanionansHuii yniBepcurer
Kopabiedy1yBanns iMeni agvipana Makaposa, Ykpaina
IIy3oposcoka Ilampuyin (Puzdrowska Patrycja), PhD,
JOLIEHT, I0LeHT Kad)eIpH CYTHOBHX eHepreTHYHNX
YCTaHOBOK, [MaHCchKHIi TexHoI0TiuHMIi yHiBepcHTeT,
Pecny6uaika [Moabma

ISSN 2616-7360

€Ba, K.T.H. O.B. I.I.lnpﬁuﬂa, 0.1 Caraiinak, 1.1.1. 0.0. Kanidoabcbkuid,
A.T.H. O.51. Xniesa, n.T.H. B.M. Ilirepcbka, A.T.H. A.B. Kononisos
PexomenioBano 1o npyxy Buenoro panoro
OzecbKOro HaNiOHAILHOI0 MOPCHKOI0 YHiBEPCHTETY
(mpotokoJ Ne 12 Binx 22.04.2026 p.)

BixnosinaipHicTs 32 10CTOBipHiCTH GaKTiB, UMTAT, BIACHUX iMeH, reorpadiunux Ha3B,
HA3B MiINPHEMCTB, Opramizauii, ycranos Ta inuoi ingopmauii necyrs aBTopu crareii.
Bucsiosaeni y uux cTaTTsix IyMKH MOKYTh He 30iraTucs
3 TOYKOIO 30py PelaKuiiiHoi KoJierii, He MOKJIAAI0TH HA Hel HiIKUX 30008’ A32Hb.
Ilepeapyku i nepexyiaau 103B0JISIIOTHCS JIMILE 32 370010 aBTOPA Ta peAaKIlLii.

Crarri y BUaHHi nepeBipeHi Ha HasBHiCTH MIariaTy 3a 10MOMOroI0
nporpaMHoro 3aoesnedenHs StrikePlagiarism.com Bix nosbcbkoi komnawnii Plagiat.pl.

© Opnecbkuii HaniOHANBLHUI MOPCbKHIT yHiBepeuTeT, 2026



MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE

ODESSA
NATIONAL MARITIME UNIVERSITY

TRANSPORT
DEVELOPMENT

Scientific journal
ISSUE 1(28), 2026

Founded in October 2016

Publishing House
“Helvetica”
2026



ODESSA
NATIONAL MARITIME UNIVERSITY

TRANSPORT DEVELOPMENT
SCIENTIFIC JOURNAL

Ne 1(28)
2026

Founded in October 2016

Frequency: four times a year

Registration of Print media entity:
Decision of the National Council of Television and Radio Broadcasting of Ukraine
No. 1547 as of 09.05.2024. Media ID: R30-04557

Media entity — Odessa National Maritime University (Odesa, 65029, Mechnikova Str., 34,
priem@onmu.org.ua, tel. +38(048)732-23-05)

Pursuant to the Order of the Ministry of Education and Science of Ukraine Ne 1188
dated 24.09.2020 (Appendix 5), the journal is included in the List of scientific professional publications
of Ukraine (category “B”): C1 Economics, D3 Management, D6 Secretarial and Office Management,
G11 Mechanical Engineering (with specializations), J5 Maritime and Inland Water Transport,
J6 Air Transport, J7 Railway Transport, J8 Road Transport

Founder:
Odessa National Maritime University
Ukraine, 65029, Odesa, 34 Mechnykova St.

Editorial Board:
Editor-in Chief: Minchev Dmytro Stepanovych
Doctor of Technical Sciences, Associate Professor, Professor of the Department
of Ship Energy Systems and Complexes, Odessa National Maritime University, Ukraine

Editorial Board Members:

Varbanets Roman Anatoliiovych, Doctor of Technical
Sciences, Professor, Head of the Department of Ship
Energy Systems and Complexes, Odessa National
Maritime University, Ukraine

Melnyk Oleksii Mykolaiovych, Doctor of Technical
Sciences, Professor, Professor of the Department

of Navigation and Maritime Safety, Odessa National
Maritime University, Ukraine

Malaksiano Mykola Oleksandrovych, Doctor of Technical
Sciences, Professor, Professor of the Department

of Technical Cybernetics and Information Technology
named after prof. R.V. Merkt, Odessa National Maritime
University, Ukraine

Kyryllova Olena Viktorivna, Doctor of Technical Sciences,
Professor, Head of the Department of Port Operation
and Cargo Operations Technology, Odessa National
Maritime University, Ukraine

Piterska Varvara Mykhailivna, Doctor of Technical
Sciences, Professor, Professor of the Department of Port
Operation and Cargo Operations Technology, Odessa
National Maritime University, Ukraine

Zbigniew Korczewski, Doctor of Technical Sciences,
Professor, Head of the Department of Ship Power Plants,
Gdansk University of Technology, Republic of Poland
Vaclav Pisték, Doctor of Technical Sciences, Professor,
Professor of the Faculty of Mechanical Engineering,
Institute of Automotive Engineering, Brno University
of Technology, Czech Republic

Mpytrofanov Oleksandr Serhiiovych, Doctor of Technical
Sciences, Professor, Professor of the Department

of Internal Combustion Engines, Installations

and Technical Operation, Admiral Makarov National
University of Shipbuilding, Ukraine

Korobko Volodymyr Vladyslavovych, Doctor of Technical
Sciences, Professor, Professor of the Department of Ship
Power Plants Operation and Heat Energy, Admiral
Makarov National University of Shipbuilding, Ukraine
Srdjan Vujicic, PhD, Associate Professor, Head

of the Department of Ship Power Plants, University

of Dubrovnik, Republic of Croatia

Puzdrowska Patrycja, PhD, Associate Professor,
Associate Professor of the Department of Marine Power
Plants, Gdansk University of Technology, Republic

of Poland

Reviewers: Doctor of Economics Zhykhareva, PhD in Engineering O.V. Shcherbyna, O.1. Sahaydak,
Doctor of Engineering O.0. Kanifolskyi, Doctor of Engineering O.Ya. Khlieva, Doctor of Engineering V.M. Piterska,
Doctor of Engineering A.V. Konoplov

Recommended for printing by the Academic Council of Odessa National Maritime University
(Minutes No 12 dated April 22, 2026)

Authors are responsible for the reliability of facts, quotes, proper names, geographical names,
names of enterprises, organizations, institutions and other information.
The Editorial Board may not share the authors’ opinion
and assumes no responsibility for the content of manuscripts.
Reprinting and translation are allowed with the consent of author and editors.

The articles were checked for plagiarism using the software StrikePlagiarism.com
developed by the Polish company Plagiat.pl.

ISSN 2616-7360

© Odessa National Maritime University, 2026



