ISSN 2307-3489 (Print), ISSN 23076666 (Online)

JIHIMpONEeTPOBCHKHI HAIlIOHATBHUHN YHIBEPCUTET 3aJII3HUYHOTO TPAHCTIOPTY
iMeHi akagemika B. JlazapsiHa

HAYKA TA IPOI'PEC TPAHCIIOPTY

BICHUK JHINMPOIIETPOBCBKOI'O HAIIIOHAJIBHOT'O YHIBEPCUTETY

JAJIIBHUYHOI'O TPAHCIIOPTY IMEHI AKAJIEMIKA B. JIABAPSHA

HaykoBuii s;kypHa
Ne 2 (56) 2015

Buxomuts 6 paziBHa pik ¢ ¢ ¢ ¢ ¢ 3acHoBanuii y cepmui 2003 p.

Hayxa ma npozpec mpancnopmy
Aemomamuzosani cucmemu Ynpaeiinta Ha MpaHcnopmi
Exonoeia na mpancnopmi
Exonomixa ma ynpaeninus
Excnnyamayis ma pemonm 3acobie mpancnopmy
Enexmpuunuu mpancnopm
3aniznuuna xonis
Mamepianoznaecmeo
Mooenrosanns 3a0a4y mpancnopmy ma eKoHOMIKU
Hempaouyiiini 6uou mpancnopmy. Mawunu ma mexanizmu
Ilpomucnosuii mpancnopm
Pyxomuii cknao saniznuys i maea noizoie
Tpancnopmue 6yoisHuymeo
Po3zsumox euuioi wikonu

JIHIpomneTpoBChK

2015



ISSN 2307-3489 (Print), ISSN 2307-6666 (Online)

u3aCHOBHI/IK: .
JHITIPOIIETPOBCBHKNM HAIIIOHAJIbHMI YHIBEPCUTET
SAJIIBHNYHOI'O TPAHCIIOPTY IMEHI AKAJIEMIKA B. JIASBAPSIHA

T'OJIOBA PEJJAKLIIFHOI PAIJU YHIBEPCUTETY [miaeko O. M., ZOKTOp TEXHIYHUX HAYK
T'OJIOBHUM PEJIAKTOP JKYPHAJIY Mswmuin C. B., ZOKTOp TeXHIYHHX HAyK
3ACTVIIHUK I'OJIOBHOI'O PEJJAKTOPA Kozauenko /. M., 1OKTOp TeXHIYHUX HAyK
BI,ZZHOBI,HAJH)HHP? CEKPETAP Konecuuxosa T. O., kanaugaT HayK

i3 COIiaJIbHUX KOMYHIKaIii

YJIEHU PEJJAKIJIHHOI KOJIET'TI (VKPAIHA):

Adanacos A. M., bannikos /I. O., bapamr 0. C., Binses M. M., booups /1. B., bo6poscekuii B. 1., boxnap b. €., Bocos
A. A., Bakynenko . O., Binacosa T. 1., Bonkora B. €., ['abpunens B. O., ['aspumtok B. 1., I'eteman I'. K., ['naBarpkuii K.
1., Tuennuii O. M., T'onoskosa JI. C., l'onvapos K. B., T'opobenn B. JI., Jouenko O. M., yakina B. B., EityTic I'. [1.,
Kykoruupkuii I. B., 3a6nynoBcekuii B. O., Kazakesuu M. 1., Kanina M. 1., Kommutko B. 1., Kocrin M. O., Kpasens B. B.,
Kpacuiok A. B., Kpusuuk I'. I'., Ky3unenos B. I'., Kyprau M. b., Myxa A. M., Myxina H. A., Hacreuux M. I1., Hereca M.
L., OxoButnii C. 1., Oukacos O. b., [lerpenko B. M., [Tiuyros C. O., [Tiwypin B. B., ITonimko T. B., PagkeBuu A. B.,
Paguenko M. O., Pakma C. B., Ckanozy0 B. B., Crixko JI. O., Ypcymsik JI. B., lItanenko E. I1., Apumkina JI. O.

IHO3EMHI YJ/IEHHU PEJIAKIIIMHOI KOJIEIII:

AmnicimoB II. C. (MocCKOBCHKHI Niep)kaBHMM YHIBEpCHTET HUIIXIB crioiydeHHs, Pociiiceka @enepauis); bsuitons A.
(ImctutyT 3amisHMYHOTO TpaHCmopry, Bapmasa, PecmyOmika Ilomema); Bafiaynac I'. (BinbHIOCEKHI TEXHIYHUH
yHiBepcureT iM. ['enuminaca, JIutea); Bacsak 1. (Imcturyt enekrpoeHepreTuky JIom3WHCHKOI momiTexHiku, PeciryOimika
Homnpma); ['yceB b. B. (MockoBcbkuil AepKaBHUH YHIBEPCUTET MUIIXIB CIOMydeHHs, Pociiickka @enepais); Jomexen .
(YuiBepcurer 3axignoi boremii, Yecbka Pecmy6mika); 3immep K. (Incturyt Enekrporexnikun BapmiaBcbkoi HOMITEXHIKH,
Pecniy6mika Ilomemia); Kyanmmes b. M. (Kasaxcpka akazemiss TpaHcropTy i KomyHikarii, PecrmyOmika Kasaxcran);
Jlinraiitic B. JI. (BinpHIOCEKMI TexHIYHUHA yHiBepcuTeT iM. I'ennminaca, Jlutea); Manamkin JI. A. («KALGAE ENERGY
SOLUTION, LLCy», CIIIA); CnanxoBcbki A. (Cinesbka nomitexHika, Pecryouika [Tonbia); Crpakenenski P. (Inanceka
Mopcbka akanemist, Pecniy0uika ITonbina); TitoBa T. C. (IletepOyp3bkuii AepaBHUN YHIBEPCHTET ILISXIB CIIOMYUSHHS
Imneparopa Omnekcangpa I, Pociiiceka ®enepauis); XynzikeBuu A. (BapiuaBcbkuil MOJITEXHIYHMI YHIBEPCHTET,
Pecrry6nixa [Tonbiia); lenonr Anam (BapiiaBcbkuii monitexHiuaumit yHiBepeurer, Pecrry6Oiika [Tonbia).

JKypnan 3apeectpoBano JlepaBHOIO peecTpaiiiHoO0 ci1yk00r0 MiHicTepcTBa IOCTHIIIT YKpaiHu.
Cginonrso mpo peectpauito KB Ne 19609-940911P Bix 29.12.2012 p.
Bupnanus BHeceHo 1o [lepeniky HaykoBuX (haxoBUX BHIIaHb YKpaiHW HaKa3oM
MisicTepcTBa ocBiTH 1 Hayku Ykpainu 29.12.2014 p. Ne 1528 (TexHiuHi HAyKn).
JKypHan 3apeecTpOBaHO B MKHAPOHUX KaTajiorax nepiognduux uaans Ulrichsweb™
Global Serials Directory, OCLC WorldCat, HaykoBomeTprunux cucremax Google
Scholar, Polish Scholarly Bibliography, eLibrary.ru, DOAJ, Index Copernicus, DRJIL.
JpykyeTncs 3a pimeHHSIM BYeHOT paau yHiBepcutety Bix 30.03.2015 p., mpoTtokoi Ne §

Bupnaseup JIHIITPOIIETPOBCHKMiT HALlIOHANBHHUI YHIBEPCUTET 3aJIi3HUYHOTO
TpaHCropTy iMeHi akaziemika B. Jlazapsina (M. [IHiIponeTpoBChK)
Cainonrso cy0’ekra Buaapandoi cipasu JIK Ne 1315 Bix 31.03.2003 p.

AJlpeca 3aCHOBHUKA By JlazapsHa, 2, kim. 267, J{ninponerpoBchk, Ykpaina, 49010
Ta pegaxuii tei.: +38 (056) 371-51-05; e-mail: lib@b.diit.edu.ua, visnik@diit.edu.ua;
caiit xypHaiy: http://stp.diit.edu.ua/

Bupnanns nyo6mnikyerbes 3 1936 p.:

1936-1993 pp. — «Tpynbl JJHEnpoOneTpOBCKOrO HHCTUTYTa MHKEHEPOB KEJIE3HOAOPOKHOTO TPAHCTIOPTAY;
1993-2002 pp. — «30ipHUK HAyKOBHX Mpalp J{HIIPONETPOBCHKOTO AEPXKABHOTO TEXHIYHOTO YHIBEPCUTETY
3aJII3HUYHOTO TPAHCIIOPTY» (3a cepisiMn);

2003-2012 pp. — «BicHuk /IHIIPONETPOBCHKOrO HAIIOHATHHOI'O YHIBEPCHTETY 3aJIi3HUYHOTO TPAHCIOPTY
iMeHi akagemika B. JlazapsHay;

32013 p. — «Hayka Ta mporpec TpaHcmopTy. BicHmk JIHINIPOMETPOBCHKOTO HAIiOHAIBHOTO

VHIBEpCHUTETY 3aJi3HHYHOTO TPAHCIIOPTY iMeHi akanemika B. JlazapsHay

© JIHINpONeTpOBCHKUII HAIIOHANBHUN YHIBEPCUTET
3aJi3HUYHOTO  TPAHCHOPTYy IMeHI  akajeMika
B. Jlazapsna, 2015



ISSN 2307-3489 (Print), ISSN 23076666 (Online)

JlHenponeTpoOBCKUI HAIMOHAIBHBINA YHUBEPCUTET KEJI€3HOJOPOKHOTO TPAaHCIIOPTa
nMeHu akagemuka B. Jlazapsna

HAYKA TA IPOI'PEC TPAHCIIOPTY

BICHHUK JHIMMPOIIETPOBCBKOI'O HAIIOHAJIBHOT'O YHIBEPCHUTETY
SAJIIBHUYHOI'O TPAHCIIOPTY IMEHI AKAJEMIKA B. JIABAPSHA

(HAYKA U ITPOI'PECC TPAHCIIOPTA

BECTHUMK JHEITPOIIETPOBCKOI'O HAIIMOHAJIBHOI'O YHUBEPCUTETA
KEJIE3HOJOPOXKHOT'O TPAHCIIOPTA UMEHU AKAJTEMHUKA B. JIA3APSIHA)

Hay4yHbIi :KypHaAJ
Ne 2 (56) 2015

Boixonur 6 pasBrog ¢ ¢ ¢ ¢ ¢ OcHoBan B aBrycre 2003 1.

Hayka u npoepecc mpancnopma
AemomamuszuposanHuvle cucmemvl ynpasieHus Ha mpaHcnopme
IKonoeusa na mpancnopme
Oxonomuka u ynpaenerue
Drenayamayus u peMoHm cpeocms mpancnopma
Onekmpuueckuti mpaHcnopm
JKeneznoodopooicHulil nyms
Mamepuanogedenue
Mooenuposanue 3a0au mpancnopma u IKOHOMUKU
Hempaouyuonnvle 6uovr mpancnopma. Mawunvl u mexaHusmol
IIpomviunennviit mpancnopm
Tloosuoichoii cocmag ducene3uvix 00poe u msaea noe3008
Tpancnopmuoe cmpoumensbcmeo
Pazeumue evicueu wikonvi

JIHemponeTpoBCK

2015



ISSN 2307-3489 (Print), ISSN 2307-6666 (Online)

YJ‘JpeI[HTeJ‘H;: .
JHEITPOITETPOBCKNM HAITMUOHAJIbBHMM YHUBEPCUTET
JKEJIEBHOAOPOXHOI'O TPAHCIIOPTA UMEHU AKAJIEMUKA B. JIASAPSHA

IIPEJICEJIATEJIb PEJJAKIJUOHHOI O ITmmabKo A. H., TOKTOp TEXHUYECKUX HAYK
COBETA YHUBEPCHUTETA

T'TTABHBIH PEJJAKTOP JKYPHAJIA Msmnun C. B., TOKTOp TEXHUYECKUX HAYK
S3AMECTHUTEJIb I'TIABHOI'O PEJJAKTOPA Kozauenko [I. H., 1okTOp TeXHHUECKUX HAYK
OTBETCTBEHHDBIN CEKPETAPH Konecnuxoa T. A., kaunuaar HayK

10 colfMaJIbHbBIM KOMMYHHKalIUAM

YJIEHBI PEJJAKIJHOHHOH KOJIJIETHU (VKPAHHA):

Adanacos A. M., banuukos /1. O., bapam 1O. C., bensie H. H., Bo6sips [I. B., Booposckuii B. U., boauaps b. E., Bocos
A. A., Bakynenko U. A., Bnacosa T. U., Bonkosa B. E., 'abpunen B. A., T"'appuiok B. U., I'eteman I'. K., ['maBarkuii K.
L., T'aennsnii O. H., Tonoskosa JI. C., 'oruapos K. B., I'opoben B. JI., Jouenko E. H., lynkuna B. B., XKykosunkuii 1.
B., 3abmynoBckuii B. A., Kazakesuu M. ., Kammua M. 1., Koneitko B. U., Koctun H. A., Kpasen B. B., Kpacaiok A. B.,
Kpusuuk I'. I'., Ky3nenoB B. I'., Kypran H. b., Myxa A. M., Myxuna H. A., Hacreuuk M. I1., Hereca H. W., OxkoBuTslit
C. U., Ouxacos A. b., [Terperko B. J1., [Tmayros C. A., [Tuaypun B. B., [Tomumko T. B., Pagkesua A. B., Paguenko H.
A., Paxma C. B., Cxanosy06 B. B., Crexxko JI. A., Ypcymsik JI. B., HItanenko 2. @., Ditrytuc I'. J1., Apumkunaa JI. A.

HUHOCTPAHHBIE YJTEHBI PEJAKITHOHHOH KOJIJIET U

Anncumos I1. C. (MoCKOBCKHII TOCYJapCTBEHHBI YHHUBEPCHTET IyTeil cooOrmernws, Poccuiickas Deneparms); bstons A.
(MHCTHTYT Xene3HOMOpOKHOTO TpaHchoprta, Bapmmaa, PecryOmika Ilomnpima); Baitaynac I'. (BumbHIOCCKHH TEeXHUYECKHH
yHUBepcuTeT mM. |'eammunaca, Jlutea); Bacsak W. (MuacTUTYT 31eKkTposHepreTiky JIom3uHCKON MONMTEXHUKH, PecyOmmka
[omema); I'yce b. B. (MockoBCck#Hit TOCYIapCTBEHHBIN YHUBEPCHTET IyTel coodmmenus, Poccuiickas Deneparmis); Jonexen
W. (YuuBepcurer 3amanuoit boremumu, Yemickas Pecnyonmka); 3ummep K. (Mucturyr Dnexrporexnuku BapruaBckoit
nonutexHuky, Pecriyomika [lonbina); Kyansmes b. M. (Kazaxckas akajgemus TpaHcHopra M KOMMYHHKaluH, PecryOmika
Kazaxcran); JIunraiituc B. JI. (BunbHrocckuit TexHudeckuid yHuBepcuter uM. ['emumubaca, Jlursa); Manamkun JI. A.
(«(LALGAE ENERGY SOLUTION, LLCy», CIIIA); CnagkoBcku A. (Cmie3ckas nonmrtexHuKa, PecryOnuka Ilonblna);
Crpxenenxu P. (I'manbckas Mopckast axanemwusi, Pecriyomika Ilompma); TuroBa T. C. (IlerepOyprekuii rocyapCTBEHHBIA
yHHBepcHTeT IyTteli coobmiennst Mmmeparopa Anekcanapa I, Poccumiickas ®enepanms); Xymukesnd A. (BapraBckuii
TIONMTEXHNYECKU yHUBepcuTeT, Pecrryommka [lomemia); [emonr Anam (BapriaBckuii MOMUTEXHUYECKHH YHUBEPCHTET,
Pecrry6mmka Ilombima).

Kypuan TocymapcTBeHHOM perucTpanoHHo ¢y k00 MUHHACTEPCTBA FOCTUIINH Y KPauHBL.
3apETUCTPUPOBAH CeugerennctBo 0 peructparuu KB Ne 19609-940911P ot 29.12.2012 1.
M3nanue BHeceHO B [lepedeHp HayUHBIX CHELMATU3UPOBAHHBIX U31aHUN YKPauHbI
npuka3oM MuHHCTEpCcTBa 00pa3oBaHus U Hayku YKpauHsl 29.12.2014 r. Ne 1528
(TexHMYECKHE HAYKH).
XKypHnan 3aperucTpupoBaH B MEXIYHAPOIHBIX KaTaJlorax MEpPUOANIECKUX U31aHUN
Ulrichsweb™ Global Serials Directory, OCLC WorldCat, HaykOMETpHYECKUX CHCTEMAX
Google Scholar, Polish Scholarly Bibliography, eLibrary.ru, DOAJ, Index Copernicus, DRIJI.
ITeuataercs o periennio ydeHoro copeta yausepcurera ot 30.03.2015 r., mpotokon Ne 8

I/IS,HaTeJ'IB ,Z[HCHpOHCTpOBCKI/Iﬁ HaIlI/IOHaJ'H)HHﬁ YHUBEPCUTET KCJIC3HOAOPOIKHOI'O TpaHCIIOpTa

nMeHH akanemuka B. Jlazapsna (r. [lHenponeTpoBck)
CumerenscTBO cyOBekTa m3naTenbekoro aena K Ne 1315 ot 31.03.2003 .

Anpec yi. JIazapsHa, 2, koM. 267, JInenponeTpoBck, Ykpauna, 49010, ten.: +38 (056) 371-51-05;
yapeIuTeNns e-mail: lib@b.diit.edu.ua, visnik@diit.edu.ua; caiit xypuaina: http://stp.diit.edu.ua/

Wznanme nmy6nukyercs ¢ 1936 .

1936-1993 rr.  — «Tpyasl JIHENPONETPOBCKOr0 HHCTUTYTA HHKEHEPOB KEJIE3HOJOPOKHOTO TPAHCIOPTAY;
19932002 rr.  — «30ipHUK HAYKOBHX Mpalp J{HIIPONEeTPOBCHKOTO AEPKABHOTO TEXHIYHOTO YHIBEPCHUTETY
3aJI3HUYHOTO TPAHCIIOPTY» (32 CepisiMn);

2003-20121r. — «BicHUK [IHIIPOIIETPOBCHKOTO HAIIOHAIBHOTO YHIBEPCHUTETY 3aJII3HUYHOTO TPAHCIIOPTY
iMeHi akanemika B. JlazapsiHay;

c2013T. — «Hayka Ta mporpec TpaHcmopTy. BicHmk JIHIIPONETPOBCHKOTO HAI[IOHAIBHOTO

YHIBEPCUTETY 3aJ1I3HUYHOTO TPAHCIIOPTY iMeHi akanemika B. JlazapsiHa»

©  JIHemponeTpoBCKMH HALMOHAIbHBIN YHHBEPCUTET
JKEJIE3HOJOPOIKHOTO TPAHCIOPTa MMEHU aKaJeMHKa
B. Jlazapsna, 2015



ISSN 2307-3489 (Print), ISSN 23076666 (Online)

Dnipropetrovsk National University of Railway Transport
named after Academician V. Lazaryan

NAUKA TA PROGRES TRANSPORTU

VISNIK DNIPROPETROVS’KOGO NACIONAL’NOGO UNIVERSITETU
ZALIZNICNOGO TRANSPORTU

(SCIENCE AND TRANSPORT PROGRESS

BULLETIN OF DNIPROPETROVSK NATIONAL UNIVERSITY OF RAILWAY
TRANSPORT NAMED AFTER ACADEMICIAN V. LAZARYAN)

Scientific journal
No. 2 (56) 2015

Bi-Monthly ¢ ¢ ¢ ¢ ¢ Founded in August 2003

Science and Transport Progress
Transport Automated Control Systems
Transport Ecology
Economics and Management
Operation and Repair of Transport Means
Electric Transport
Railway Track
Material Science
Transport and Economic Tasks Modeling
Non-Traditional Transport Modes. Machines and Mechanisms
Industrial Transport
Rolling Stock and Train Traction
Transport Construction
High School Development

Dnipropetrovsk

2015



ISSN 2307-3489 (Print), ISSN 2307-6666 (Online)

Founder:
DNIPROPETROVSK NATIONAL UNIVERSITY OF RAILWAY TRANSPORT
NAMED AFTER ACADEMICIAN V. LAZARYAN

Chairman of the Editorial Board of the University Pshinko O. M., Doctor of Technical Sciences
Editor-in-Chief Myamlin S. V., Doctor of Technical Sciences
Deputy Chief Editor Kozachenko D. M., Doctor of Technical Sciences
Executive Secretary Kolesnykova T. O., PhD of Social Communications

EDITORIAL BOARD MEMBERS (UKRAINE):

Afanasov A. M., Bannikov D. O., Barash Yu. S., Biliaiev M. M., Bobrovskiy V. 1., Bobyr D. V., Bodnar B. J., Bosov A.
A., Crivchick G. G., Dotsenko O. M., Dudkina V. V., Eitutis H. D., Gabrynec V. A., Gavrilyuk V. L., Getman G. K.,
Glavatskiy K. Ts., Hnennyi O. M., Golovkova L. S., Goncharov K. V., Gorobets V. L., Kapitsa M. 1., Kazakevich M. 1.,
Kopytko V. 1., Kostin M. O., Krasnyuk A. V., Kravets V. V., Kurgan M. B., Kuznetsov V. G., Mukha A. M., Mukhina N.
A., Nastechik N. P., Netesa N. 1., Ochkasov O. B., Okovytyy S. L., Petrenko V. D., Pichugov S. O., Pichurin V. V.,
Polishko T. V., Radchenko N. A., Radkevych A. V., Raksha S. V., Shtapenko E. P., Skalozub V. V., Snizhko L. O.,
Ursulyak L. V., Vakulenko 1. O., Vlasova T. 1., Volkova V. Ye., Yarishkina L. O., Zabludovskyi V. O., Zhukovytsky I. V.

FOREIGN MEMBERS OF EDITORIAL BOARD:

Anisimov P. (Moscow State University of Railway Engineering, Russian Federation); Bialon A. (Railway Institute,
Warszawa, Republic of Poland); Chudzikiewicz A. (Transport Warsaw University of Technology, Republic of Poland);
Dolezel 1. (The University of West Bohemia, Czech Republic); Gusev B. (Moscow State University of Railway
Engineering, Russian Federation); Kuanyshev B. M. (Kazakh Academy of Transport and Communications, Republic of
Kazakhstan); Lingaitis V. L. (Vilnius Gediminas Technical University, Lithuania); Manashkin L. (<ALGAE ENERGY
SOLUTION, LLC», USA); Sladkowski A. (Silesian University of Technology, Republic of Poland); Strzelecki R.
(Gdynia Maritime akanemisi, Republic of Poland); Szelag Adam (Warsaw University of Technology, Republic of
Poland), Titova T. S. (Petersburg State Transport University, Russian federation); Vaiciunas G. (Vilnius Gediminas
Technical University, Lithuania); Wasiak I. (Institute of Electrical Power Engineering, Republic of Poland); Zymmer K.
(Electrotechnical Institute, Republic of Poland)

Journal by the State Registration Service of the Ministry of Justice of Ukraine.

was registered Certificate of Registration KB n0.19609-9409PR from 29.12.2012
Edition is included in the list of scientific professional publications of Ukraine by the Order of
the Ministry of Education and Science of Ukraine 29.12.2014 r. no. 1528 (technical sciences).
Journal is registered in the International Catalogue of periodicals Ulrichsweb™ Global
Serials Directory, OCLC WorldCat, research and metric systems Google Scholar, Polish
Scholarly Bibliography, eLibrary.ru, DOAJ, Index Copernicus, DRJI.
Published according to the Academic Council decision of the University from 30.03.2015,
Protocol Ne 8

Publisher Dnipropetrovsk National University of Railway Transport named after Academician
V. Lazaryan (Dnipropetrovsk)
Certificate of Publisher DK no. 1315 from 31.03.2003

Address Lazaryan St., 2, room 267, Dnipropetrovsk, Ukraine, 49010, tel.: +38 (056) 371-51-05;
of Founder e-mail: lib@pb.diit.edu.ua, visnik@diit.edu.ua; journal site: http://stp.diit.edu.ua/

Edition is being published since 1936:
1936-1993 — «Tpynsr JHETTPONIETPOBCKOTO HHCTUTYTA HHKEHEPOB JKEIIE3HOIOPOIKHOTO TPAHCIIOPTAY;
1993-2002 — «30ipHUK HayKOBUX Ipaub JIHINPONIETPOBCHKOTO JEP)KABHOTO TEXHIYHOTO YHIBEPCUTETY
3aJI3HUYHOTO TPAHCIIOPTY» (3a CepisiMn);
2003-2012 — «BicHuk JHINPONEeTpOBCHKOTO HALIOHAIBFHOTO YHIBEPCUTETY 3aJIi3HUYHOTO TPAHCIIOPTY — iIMEHI
akagemika B. JlazapsiHay;,
since 2013 — «Hayka ta mporpec tpaHcrnopty. BicHuk JIHIIpOIIETPOBCHKOTO HAIlIOHATBHOI'O YHIBEPCUTETY
3aJI3HUYHOTO TPAHCHOPTY iMeHi akaneMika B. JlazapsHa»

©  Dnipropetrovsk National University of Railway
Transport named after Academician V. Lazaryan,
2015





