ISSN 2311-4061

BAHIBHMLIHMM%

TPAHCNORE

Hayko BO-NpakKTuy

y R
OF UKRAIN

THE SCIENTIFIC-PRACTICAL JOURNA

L\

1/2020



The conceptual thrust of scientific and technical publications in this
Journal is basis on the priorities of the JSC “Ukrzaliznytsia” activity, of the
Scientific and Technical Councils of the Company and the branch “SEI” of
JSC “Ukrzaliznytsia” decisions.

Journal publications main directions:

e rgil way transport reform;

e transport systems and logistics;

e technical politics and scientific and technical support;

s train operation and safety;

e rolling stock and infrastructural recourses;

e rgilway automatics, communication and informatisation;

e resource efficiency and ecology;
s railway operation practical experience.

The journal “Railway transport of Ukraine” is indexed in Ukrainika
Naukova, RSCI, Google Scholar.
Responsibility for the accuracy of facts, quotations, proper names and other
information is on the authors of publications and advertisers.

Journal founder -
UKRZALIZNYTSIA
Publisher - The Rail Transport Scientific
and Engineering Institute branch of JSC
"Ukrzaliznytsia" (branch "SEI"}

Published since May 1996

Chief Editor

Sergey Myamiin

Deputy Chief Editor

Sergii Gryshchenko

Materials reprinting - only with the
permission of the journal editorial staff.
Materials are printed by the original
language: Ukrainian, Russian, and English.
Articles are reviewed. The editors not always
share the opinion of the author.

INTERNATIONAL EDITORIAL COUNCIL

Volodymyr Zaitsev, PhD. Tech., branch "SEI", Ukraine Mykhailo Makarenko, Dr.Ec.5c., Ukraine

{chairman of the council) Sergey Myamlin, Dr.Tech.Sc., branch "SEI", Ukraine

Grigoriy Bojko, JSC "Ukrzaliznytsia", Ukraine Anton Sabaleuski, Director in Strategic Development and

Konstantin Bochkov, Dr.Tech.Sc., Belarusian State University Investment Palicy of JSC "Ukrzaliznytsya"

Transport, Belarus Viktor Ushkalov, Dr.Tech.Sc., Institute of the State Space Agency and National
Gintautas Bureika, Dr.Tech.5c., Vilnius Technical University, Academy of Science of Ukraine

Lithuania Oleksandr Fedorenko, Director of the Department of State Policy

Andrzej Zurkowski, PhD.Tech., Instytut Kolejnictwa, Poland in the field of Rail Transport of the Ministry of Infrastructure of Ukraine

Mykhailo Kelrikh, Dr.Tech.5c., branch "SEI", Ukraine
Viktor Leonets, Dr.Tech.Sc., Institute for Praoblems of Strength
of the National Academy of Sciences of Ukraine

EDITORAL BOARD
Gleb Vatulya, Dr.Tech.Sc., Ukrainian State University of Railway Istvan Zobory, Dr.Tech.Sc, Budapest University of Technology and
Transport Economics
Mykola Goerbunov, Dr.Tech.Sc, East Ukrainian National University, Jan Kalivoda, Dr.Tech.Sc., Czech Technical University in Prague
Ukraine Sergii Kara, PhD. Tech., branch "SEI", Ukraine
Sergii Grishchenko, PhD. Tech., branch "SEI", Ukraine Viktor Myronenko, Dr.Tech.Sc, State University of Infrastructure
Eduard Danilenko, Dr.Tech.5c., State University of Infrastructure and Technology, Ukraine
and Technology, Ukraine Sergii Myamlin, Dr.Tech.Sc., branch "SEI", Ukraine
Valery Domanskiy, Dr.Tech.Sc., NTU "Kharkov Palytechnic Arthur Putsiata, Dr.Tech.Sc., Belarusian State University of
Institute”, Ukraine Transport
Yuriy Dyomin, Dr.Tech.Sc, East Ukrainian National University, Anatoliy Falendish, Dr.Tech.Sc., Ukrainian State Academy of Railway
Ukraine Transport, Ukraine

International Standard Serial Number ISSN 2311-4061.
Indexes in the Catalog of Ukrainian Publications "Press by mail": for
individual persons - 74126; for legal persons — 40294.

4 journals per year.
The address of the editorial office:

The "RT SEI" branch of JSC "Ukrzaliznytsia"”, 39, Ivan Fedorova Str., Kyiv, 03038, Ukraine. Tel.:

+38 (044) 309-68-93; +38 (044) 465-38-11; dakc: +38 (044) 528-93-01.
E-mail: ztu@uz.gov.ua; ztu1520mm @gmail.com.
Web: http://uz.gov.ua/about/activity/science/ndkti_uz/ztu/

Drafting group: Alexander Bocharov, Sergii Gryshchenko, Kateryna Dukhnenko, Tetiana Lysak, Alla Myrgorodska, Olena

Moskalets

© branch “Rail Transport Scientific and Engineering Institute” of public joint stock company “Ukrainian railway”




HAYKOBO-MPAKTUYHWUIA }KYPHAN 3ANIBHUYHWUIA TPAHCMOPT YKPAIHM - Ne 1 (134), 2020 p.

THE SCIENTIFIC-PRACTICAL JOURNAL RAILWAY TRANSPORT OF UKRAINE - Ne 1 (134), 2020y.

3aCHOBHMK -
YKP3ANIBHUUA
Bugaseup - "HaykoBo-gocnigHuii
Ta KOHCTPYKTOPCbKO- LWAHOBHI 3ANII3BHUWYHUKUN TA YHUTAMI

TEeXHONOriYHU IHCTUTYT
HAYKOBO-MPAKTUYHOTI O XXYPHANY

3ani3HUYHOrO TpaHcnopTty"
(®inia"HAKTI «3ANIBHUYHUIA TPAHCNOPT

AT "YKp3aniaHuua")

Bunpaetbca 3 TpaBHA 1996 p. YKPAIHU»!
PeectpauinHe ceigouTtso KB Ne 1429

BiA 10.05.95. 3ani3HuYHA ranxy3b norpedye

. NOCTIHHOTO ~ HAYKOBO-TEXHIYHOTO  Ta
FonoBHuMit pepakTop .

MsMAiH C.B. TEXHOJIOTTYHOIO _ CYNPOBOJIKCHHSL.

3acTynHUK roN0BHOTO pesakTopa OCO@IHBY aKkTyaJIbHICTE  OHOBJICHHS

puweHko C.I. TEXHIYHUX 3ac00iB 3AJI13HUYIHOTO

TpaHcnopry  HaOyBae B mepiof
pedbopmyBaHHs randy3i Ta MpU MEPEXoIi
Ha SIKICHO HOBHMH pPIBEHb TEXHOJIOTIYHOTO PO3BUTKY. be3ymoBHO,

Mepeppyk matepianis - TiNbKK 3
0,03BO/y pedaKLii XKypHany.
MaTtepianu gpyKyoTbCA MOBOKO

OpUriHay: YKPaiHCLKOIO, 3HOIIEHICTh ~ OCHOBHMX  (OHIIB Ta  3MEHIICHHS  OOCSTIB
POCINCBLKOI0, aHINICbKOIO. eKCIUTyaTaliiiHoi poOoTH yepe3 (GakTOpHU BIUIMBY 00’ €KTHBHOTO Ta
CraTTi peueHsyoTbeA. Cy0’€EKTUBHOTO XapakTepy CTPUMYIOTh 3POCTaHHS TEXHOJIOTTYHOTO

BignoBiganbHIicTb 32 AOCTOBIPHICTb
daKTiB, LMTaT, BNACHMX IMEH Ta iHWNX
BigOMOCTEN HecyTb aBTOpU
nyb6nikauin Ta peknamoaasLi.

PIBHS 3aJIi3HMILIb, JIe HAPAIIOBaHHs pO3pOOHUKIB HOBOI TEXHIKH Ta
MOTEHITIa]T  1HXKEHEepPHOI  JYMKH  BITYM3HSHUX  BYCHUX 1
MaIlIMHOOY/IBHUKIB Ha/la€ BIEBHEHOCTI Ha Kparlle.

IHAeKew XypHany B Katanosi OO6MiH neEPEaIOBUM HpO(l)eCifIHHM I[OCBiI[OM, OIIPHUIIFOAHCHHS
nepeAnNaTHUX BUAAHb YKpaiHn: Ans pe3yabTaTiB TEOPETUYHHX Ta EKCIEPUMEHTAIbHUX JOCHIHKEHb
IHAMBIAYanLHAX NepeAnaTHUKIE - PYyXOMOTO CKIagy 1 eneMeHTiB iH(PacTPyKTypu 3asli3HMIIb,
;ﬁzn%npwemcm ra opranisaLiii - Honynﬂpnsaqiﬂ NPOTPECUBHUX TEXHOJIOTIH Ta 1HHOBaLIHHHUX
40294, TEXHIYHUX PILIEHb € TOJOBHUMHU 3aBJIaHHSMHU Tally3€BOr0 HayKOBO-
Ha pik BUAAETLCA 4 HOMEPU 3KypHanY. TEXHIYHOTO BHJAHHS, SKUM € XypHal «3alli3HHYHUN TPaHCIOPT
LiHa gorosipHa. VYkpaiauy. IlporpamHi, OTJsSI0Bi, TIOCTAaHOBYI, JOCIITHHUIIBKI,
dopmar 60x90/8. JUCKYCIiiiHI, a IHKOJIH i MPOOJIEeMHI HAYKOBO-TEXHIYHI MyOmiKarii e

Manip KpelaosaHWi.
JpyK odceTHUA.
YctaHoBuMl TUpax: 200 npum.

JWIIe YacTMHA O3HAK CTareil JaHoro HayKOBOTO BHIAHHS.
CrnoniBaroch, 110 NHUTAaHHS 1HHOBAILIHHOTO PO3BHUTKY 3alTi3HUYHOL

TOB «BuaasHuuuii Aim Ta  NPONO3ULII 3 YAOCKOHAJIECHHS KOHCTPYKLIM JIOKOMOTHBIB,
«ALE®-YKpaiHa» m. Kuis, BaHTQXHUX 1 MACaKHUPCHKUX BaroHIB, CHEI[IAJIBHOTO PyXOMOIO

By/l. 6. XMenbHuuUbKOrO, 32, 0¢. 40a.
Appeca pepakLuii:
03038, m. Kuis, Byn. Pegoposa, 39,

CKJIaJy, 3 PO3BHUTKY 1H(PPACTPYKTYpH 3ai3HHLb Ta AiJHKUTATI3alii
TEXHOJIOTIYHHUX IPOIECIB 3HAMIYTh IOJANbIIEC BIPOBAKEHHS B

HKTI 3T, pepakuis 3TV. PI3HUX TOCTIOAPCTBAX 1 MiAMPHUEMCTBAX 3aTI3HUYHOTO TPAHCIIOPTY.

Ten.: +38 (044) 309-68-93 baxaio BciM uuTauaMm KypHaldy 1 3ali3HUYHUKAM TBOPYOIi
+38 (044) 465-38-11 HACHar" Ta 3700yTKiB Ha 0JIaro 3aji3HUYHOI raly3i 1 B 0cOOUCTOMY

dakc:+38 (044) 528-93-01 —

e-mail: ztu@uz.gov.ua;

ztu1520mm@gmail.com. www.uz.go

v.ua/about/activity/

science/ndkti_uz/ztu/ I'puzopin Boiixo -

Undposuit ineHtndikatop DOI OUPEKmMop 3 IHHCEHePHO-MEXHIUHO20

MPUCBOEHO BUAAHHIO PeecTpaLiiHiMm 3abe3neyennsn AT « Yp3aniznuysy

areHtcTeom Crossref.

Hap sunyckom npautosanu:
bouyapos O.., FpuweHko C.I.,
OyxHeHko K.C., Mupropoacbka A.l.,
Mockaneub O.B.
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KoHyenmyansbHa cnpamosaHicme HayKo80-mexHiYHUX nybaikauili y wypHani popmyemoeca Ha nidcmasi npiopumemie
dianbHocmi AT «YKkp3anizHuysa», piuieHo Haykoso-mexHiyHux pad Tosapucmea i ¢inii "HAKTI" AT "Ykp3anizHuysa". OcHo8Hi
Hanpamku nybaikauili ¥ypHany, ue: pepopmMy8aHHs 3as0i3HUYHO20 MPAHCIOPMY; MPAHCIOPMHI cucmemu ma snoz2icmuka;
mexHiYHa noaimuKa i HayKoso-mexHiyHe 3abe3neyeHHs; opeaHizauis i 6e3neka pyxy noizdis; pyxomuli ckaad i 3acobu
iHppacmpykmypu,; 3a71i3HUYHG a8MOMAMUKa, 38'A30K | iHhopmamu3sauyis; pecypco3bepereHHs ma eKonoais;
npakmuyHuli 8oceid exkcrinyamayii 3aai3HUYb mowjo. KypHan «3anizHu4Huli mpaHcnopm YkpaiHu» eHeceHo 0o [lepesniky
HayKosux ¢haxosux 6uO0aHb YKpaiHu, Haka3 MOHY Ne 975 gi0 11.07.2019, ma 8Kaw4eHO 00 YKPaiHCbKOI
302016HO0epPHA8HOI pechepamusHoi 6a3u 0aHux «YkpaiHika Haykosa», 6ibaioepagpivHili 6a3i daHUx HayKkosux nybaikayil

PUHLI, nowykosoi cucmemu Google Scholar.
Mamepianu 0aHo20 8uUnNycKy po32A9HYmMo ma peKkomeHOo8aHo 00 OpyKy Haykoeso-mexHiyHowo padoto ¢inii « HOKTI»

AT «Ykp3anizHuya», npomokosa Ne 1/20 gid 17.03.20120 p.
BuKopucmaHHA 0aHuUx 0epHasHUX Cmamucmu4HUX CocmepexceHb y HayKkosux cmammsx 6e3 nocusnaHHA Ha ix Oxepeno
3a60poHeHo. [lpu BUKOPUCMAHHI YU nepedpyKy mamepianie HypHany «3anizHU4HUl mpaHcrnopm YKpaiHu» nocusnaHHA Ha

B8UOAHHA € 0608°A3KOBUM.
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