JIHINpONEeTPOBCHKUI HAIIIOHALHUHN YHIBEPCUTET 3aTi3HUYHOTO TPAHCIIOPTY
iMeHi akazemika B. Jlazapsna

HAYKA TA HPOI'PEC TPAHCIIOPTY

BICHUK JHINTPOIIETPOBCBKOI'O HAIIOHAJIBHOT'O YHIBEPCUTETY
SAJIIBHUYHOI'O TPAHCIIOPTY IMEHI AKAJEMIKA B. JIASAPSHA

HayxkoBuii sxypHaJI
Ne 6 (78) 2018

Buxonuts 6 paziBHapik ¢ ¢ ¢ ¢ ¢ 3acHoBaHuil y cepmni 2003 p.

Hayxa ma npoepec mpancnopmy
Aemomamuzosani cucmemu YnpasiiHta Ha Mpancnopmi
Exonocis na mpancnopmi
Exonomixa ma ynpaeninus
Excnnyamayis ma pemonm 3acobie mpancnopmy
Enexmpuunuu mpancnopm
3anisnuuna Konis
Inghopmayitino-komynikayiiini mexnonoeii ma mamemamuine MOOeN08AHHs
Mamepianoznascmeo
Mooentosanusa 3a0a4 mpancnopmy ma eKOHOMIKU
Hempaouyitini 6uou mpancnopmy. Mawunu ma mexanizmu
Ilpomucnosuii mparncnopm
Pyxomuii cknao i maea noizois
Tpancnopmue 6yoisHuymeo

Huinpo
2018



u3aCHOBHI/IK2 .
JHITTPOITETPOBCBHKHNHN HAIIIOHAJIBHMI YHIBEPCUTET
SAJIIBHUYHOI'O TPAHCITIOPTY IMEHI AKAJIEMIKA B. JIAZBAPSIHA

I'OJIOBA PEJJAKLIHHOI PATU YHIBEPCUTETY [miaeko O. M., ZOKTOp TEXHIYHUX HAYK

T'OJIOBHUY PEJAKTOP )XYPHAJTY [iuyros C. O., 1okTOp (Pi3NKO—MaTEeMaTHIHUX
HayK

3ACTYIIHUK I'OJIOBHOI'O PEJJAKTOPA Kozauenko /. M., 1OKTOp TEXHIYHHX HayK

BIﬂHOB]ﬂAﬂbHHﬁ CEKPETAP Komecuukosa T. O., kanaugat Hayk

i3 comianbHUX KOMYHIKaIiit

YJIEHHU PEJAKIJIHHOI KOJIELIT:

AspamosiC 3. 3., benrpancekuii yHiBepcuter (Cep0ist); bena 1., Incruryr norictuku (Yropmuna); binses M. M.,
JHY3T (Ykpaina); booposcekuii B. 1., ITHY3T (Vkpaina); borassiuyc M., BinbHIOCHKMI TEXHIYHHWII YHIBEpPCUTET
imeni ['equminaca (Jlutsa); bonnap b. €., IHY3T (Ykpaina); bounapenko 1. O., IHY3T (Ykpaina); Bakynenko 1. O.,
JHY3T (Ykpaina); I'onoskosa JI. C., JIHY3T (Vkpaina); €dpemenko B. I'., [IpnazoBcbkuii nepaHuil TeXHIYHUNA
yHiBepcuteT (Ykpaina); JKyxosuupkuit 1. B., JJHY3T (Ykpaina); KaniBoga 5., Yecbkuil TeXHIYHUIl yHiBEpCUTET
(Yexin); Kamina M. 1., THY3T (Ykpaina); Kanyctsan B. O., HTTY «KuiBcbkuii mosiTeXHiYHUI IHCTUTYT iMeHi Irops
Cikopceekoro» (Ykpaina); Kepmric P., Kaynacekuit TexHonoriunmii yHiBepcurer (Jlura); Kysumemor B. I'., JHY3T
(Yxpaina); Mapymak I1.0. , TepHOMIbChKII HAIllOHAIBHUH TeXHIUHUI yHiBepcuTeT iMeHi [Bana Ilymos (Vkpaina);
[irtman P., ['pyma exoHomiyHOTO aHanily AHTEMOHOMONBbHOTO Binmimy (CLHA); Pakma C. B., JHY3T (Vkpaina);
CnankoBcki A., Cinespkuii TexHonoriunuii yriBepcureT (Ilompma); Cyrmep k., BapmiaBchka mkoiga e€KOHOMIKH
(ITompma); Trotekin O. JI., JHY3T (Ykpaina); llluakapenko B. 1., THY3T (Vkpaina).

XKyphai 3apeecTpoBaHo JepxaBHOIO peecTpamiifHOO Ciry:k00t0 MiHicTepcTBa FOCTHUIIT YKpaiHH.
Cgimourso mpo peectpamnito KB Ne 19609-94091I1P Bix 29.12.2012 p.
Bupanns BHeceHo 10 [lepeniky HayKoBHX (haxOBHX BHIAHb YKpaiHU HAKa30M
MinictepctBa ocBitH 1 Hayku Ykpaiau 29.12.2014 p. Ne 1528 (TexHiuHi HayKH).
JKypHain 3apeecTpoBaHO: B MDXXKHAPOIHHUX KaTaorax nepioguunux suaanb Ulrichsweb™
Global Serials Directory, OCLC WorldCat; naykomerpuunux cuctemax Google Scholar,
DOAJ, Index Copernicus Ta iH.
JlpykyeTbcs 3a pillleHHsIM BYeHOI paju yHiBepcuteTy Bin 26.12.2018 p., nmpotokon Ne 6

Bunasenp JIHINpONeTpOBCHKUI HalliOHAILHUI YHIBEPCUTET 3aJ1i3HUYHOTO
TpaHCTopTy iMeHi akagemika B. Jlazapsina (M. [IHimpo)
Ceimourso cy6’exta BumaBHI4O1 cripasu JIK Ne 1315 Big 31.03.2003 p.

AJlpeca 3aCHOBHHUKa ByIL. JlazapsHa, 2, kiMm. 267, Jainpo, Ykpaina, 49010
Ta peraKiii tei.: +38 (056) 371-51-05; e-mail: lib@b.diit.edu.ua, visnik@diit.edu.ua;
caiit xxypraiy: http://stp.diit.edu.ua/

Bunanss nyonikyetses 3 1936 p.:

1936-1993 pp. — «Tpyasl JJHETIPONIETPOBCKOTO HHCTUTYTA HHKEHEPOB JKEJIE3HOIOPOKHOTO TPAHCIIOPTA;
1993-2002 pp. - «30ipHHK HAYKOBHUX Ipanpb JHIIPONETPOBCHKOTO IAEP>KaBHOTO TEXHIYHOTO YHIBEPCUTETY
3aJI3HUYHOTO TPAHCIIOPTY» (32 CepisiMu);

2003-2012 pp. — «BicHuk [IHIPONETPOBCHKOTO HAIIOHAIBHOTO YHIBEPCHTETY 3aJII3HUYHOTO TPAHCIIOPTY
imeHi akagemika B. Jlazapsina», (ISSN 1993-9175);

32013 p. — «Hayka Tta mnporpec TtpaHcrmopTy. BicHuk JIHIIPONETPOBCHKOTO HAI[IOHAIBHOTO

YHIBEPCUTETY 3aJII3HUYHOTO TPAaHCHOPTY iMeHi akaneMika B. Jlazapsinay

© JIHINpONETPOBCHKUI HALliOHAIBHUI YHIBEPCHTET
3aJi3HMYHOTO  TPAHCIOPTY IMEHI  akajgemika
B. Jlazapsina, 2018


mailto:lib@b.diit.edu.ua
mailto:visnik@diit.edu.ua
http://stp.diit.edu.ua/

J{HenponeTpoOBCKHUI HALIMOHAJIBHBINA YHUBEPCUTET KEJIEC3HOAOPOKHOTO TPAHCIIOPTA
nMeHu akagemuka B. JlazapsHa

HAYKA TA HPOI'PEC TPAHCIIOPTY

BICHUK JHINMPOIIETPOBCBKOI'O HAIIOHAJIBHOT'O YHIBEPCUTETY
SAJIIBHUYHOI'O TPAHCIIOPTY IMEHI AKAJEMIKA B. JIASAPSHA

Hay4Hblii sKypHaJI
Ne 6 (78) 2018

Beixogut 6 pas3Bron ¢ ¢ ¢ ¢ ¢ OcHoBan B asrycre 2003 r.

Hayxa u npoepecc mpancnopma
AemomamuszuposanHvle cucmemsl YnpasieHus Ha mpaHcnopme
DKronoeus na mpancnopme
OKoHOMUKA U ynpasieHue
Drenyamayus U pemonm cpeocme mpancnopma
DnekmpuuecKuti mpaHcnopm
KeneznodopooicHvlil nyms
Hughopmayuonno-koMmyHUKAyUOHHbIE MEXHON02UU U MAMEMAMU4ecKoe MoOeauposanue
Mamepuanogeoenue
Mooenuposanue 3a0ay mpancnopma u 3KOHOMUKU
Hempaouyuonnwvie 6uovt mpancnopma. Mawunst u mexanuzmol
Ilpomviuwinennviu mpancnopm
Tloosudicrotii cocmas u msaea noe300s
Tpancnopmuoe cmpoumenscmeo

Juumpo
2018



Yupenurens! .
JHETIPOITETPOBCKMU HALIMOHAJIbHUW YHUBEPCUTET
JKEJIEBHOJOPOXHOI'O TPAHCIIOPTA UMEHU AKAJIEMUKA B. JIASAPSIHA

TIPEJICEJIATEJIb PEJJAKLJUOHHOI O [MmmabKo A. H., TOKTOp TEXHUYECKUX HAYK

COBETA YHUBEPCHUTETA

T JTABHBIH PEJJAKTOP JKYPHAJIA IMuuyros C. A., TOKTOp (HPU3NKO-MATEMATHICCKUX HAYK
3AMECTHUTEJIb ITIABHOI'O PEJJAKTOPA Kozauenko /I. H., tokTop TexHHUECKUX HAyK
OTBETCTBEHHbIH CEKPETAPH Komecnukosa T. A., kKanAuIaT HAyK

TI0 COLTMAJIBHBIM KOMMYHHKAIUAM

YJIEHBI PE[JAKIIHOHHOH KOJIJIETHU:

Aspamosuc 3. 3., Benrpanckuii yausepcuretr (Cep6ust); bena U., Uncturyr noructuku (Beurpus); benses H. H.,
IHYXT (Ykpauna); bobGposckuit B. U., JTHYXT (Ykpauua); bormseuayc M., BUIBHIOCCKMI TeXHHYCCKHUI
yuuBepcuter umeHu [eammunaca (Jlutea) ; Bommap b.E., THVYXT (VYkpauna); Bonmapenxo U. A., JHYXKT
(Ykpauna); Baxymenko U. A., JTHVYXT (Ykpauna); TonoskoBa JI. C., JHYXT (Vkpauna); Edpemenko B.T.,
Ipua3oBcKkuii rocyqapcTBEHHbI TexHU4YecKuit yHuBepcurer (Ykpauna); XKXykosuukuit U. B., JHYXT (Ykpauna);
Kamuoma S., Yewmickuii Texuuueckuit ynuBepcuter B Ilpare (Yexus); Kamuma M. U., JHYXT (Vkpauna);
Kamycran B. E., HanmonanbsHbIM TeXHUYECKUH yHUBEpCcUTET YKpanHbl «KueBCKUi NOTUTEXHUIECKUI HHCTUTYT UMEHU
Urops Cuxopckoro» (Ykpauna); Kepuric P., Kaynacckuii Texnomorndeckuii yausepcutet (Jlutsa); Kysuenos B. T,
JHYXT (Ykpauna); Mapymak I1. A. , TepHOMOAbCKUN HAIMOHATBHBIN TEXHUYECKUI YHUBEpCHTET MMeHu MBaHa
[Myntos (Ykpauna); [Turtman P., ['pynna sxkoHoMudeckoro ananusa AarumoHononsHoro otaena, (CIIA); Pakma C. B.,
JHYXT (Vkpauna); CnagkoBcku A., Cunesckuii TexHonoruveckuit yuusepcuter, (ITompma); Cyrmep k.,
Bapmiackas mikoia exoHomuku ([Tonpina); Trotekun A. JI., THYXKT (Ykpauna); [Hunkapenxo B. U., JHYXT
(Ykpauna)

Kypnan I'ocynapcTBeHHON perucTpaloHHOH ciyk00if MuHHCTEpCTBA IOCTULIUN Y KPaUHBL.
3aperucTpUpoOBaH CeuzerenbctBo 0 peructpaunu KB Ne 19609-940911P ot 29.12.2012 1.
W3znanne BHeceHo B [lepeueHp HAyUHBIX CIICIIMAIN3NPOBAHHBIX H3JaHUH Y KpauHbI
mpuka3oM MuHHUCTEepCcTBa 00pa30BaHms U HayKu YKpaussl 29.12.2014 r. Ne 1528
(TeXHUYECKUE HAYKH).
XypHaun 3aperucTpupoBaH: B MEX/IyHAPOJHBIX KaTaJIOrax MEePUOJHMICCKUX M3IaHUH
Ulrichsweb™ Global Serials Directory, OCLC WorldCat; naykoMeTpu4ecKux cucremax
Google Scholar, DOAJ, Index Copernicus u mp.
[Neuaraercs Mo penIeHUI0 y4eHOro coBeTa yHuBepcuTera ot 26.12.2018 r., nporokos Ne 6

W3narens JIHEnponeTpOBCKUI HAIIMOHAIbHBIN YHUBEPCUTET KEJIE3HOJOPOKHOIO TPAHCIIOPTA
nMeHu akajgemuka B. Jlazapsiaa (r. J{HHITIPO)
CBugerenbcTBO cyOBbekTa n3garenbekoro aena K Ne 1315 ot 31.03.2003 r.

Anpec yi. Jlazapsina, 2, koM. 267, Jlaunpo, Ykpauna, 49010, ten.: +38 (056) 371-51-05;
yUpEaUTENS e-mail: lib@b.diit.edu.ua, visnik@diit.edu.ua; caiir xypuana: http://stp.diit.edu.ua/
Wznanne my6mukyercs ¢ 1936 1.
1936-1993 rr.  — «Tpyns! JJHENponeTpoBCKOro MHCTUTYTa HHXEHEPOB HKEJIE3HOI0POKHOTO TPAHCIIOPTaY;
1993-2002 rr. — «30ipHUK HAyKOBUX Ipaib JIHIPONETPOBCHKOIO NEPKABHOIO TEXHIYHOTO YHIBEPCHUTETY
3aIi3HUYHOTO TPAHCTIOPTY» (3a cepisiMn);
2003-2012 rr. — «BicHuK JIHINIPOMETPOBCHKOTO HAIIOHAIBHOTO YHIBEPCHTETY 3alli3HUYHOTO TPAHCIIOPTY
imeHi akagemika B. Jlazapsina», (ISSN 1993-9175);
€ 2013r. — «Hayka Tta mporpec TtpaHcmopTy. BicHHK JIHIIPONETPOBCHKOTO HAIIOHAIEHOTO

YHIBEpCHUTETY 3aJII3HUYHOTO TPAaHCIIOPTY iMeHi akagemika B. JlazapsHay

©  JIHenmpoNeTPOBCKUH HAIMOHATBHBIH YHUBEPCHTET
JKEJIE3HOJIOPOKHOTO TPAHCHOPTa MMEHH aKaJeMHKa
B. Jlazapsina, 2018


mailto:lib@b.diit.edu.ua
mailto:visnik@diit.edu.ua
http://stp.diit.edu.ua/

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

Scientific journal
No. 6 (78) 2018

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
Information and Communication Technologies and Mathematical Modeling
Material Science
Transport and Economic Tasks Modeling
Non-Traditional Transport Modes. Machines and Mechanisms
Industrial Transport
Rolling Stock and Train Traction
Transport Construction

Dnipro
2018



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 Pichugov, S. A., Doctor of Physics and Mathematics
Deputy Chief Editor Kozachenko D. M., Doctor of Technical Sciences
Executive Secretary Kolesnykova T. O., PhD of Social Communications

EDITORIAL BOARD MEMBERS:

Avramovic Z.Z. , Faculty of Transport and Traffic Engineering (Serbia); Béla I., Logistics Institute (Hungary);
Biliaiev M. M., DNURT (Ukraine); Bobrovskiy, V.l., DNURT (Ukraine); Bodnar B.E., DNURT (Ukraine);
Bogdevi¢ius M., Vilniaus Gedimino technikos universitetas (Lithuania); Bondarenko 1. O., DNURT (Ukraine);
Cygler J., Szkola Glowna Handlowa w Warszawie (Poland); Efremenko V. G., Priazovsky State Technical University
(Ukraine); Golovkova L. S., DNURT (Ukraine); Kalivoda J., Czech Technical University in Prague (Czech Republic);
Kapitsa M. I., DNURT (Ukraine); Kapustyan V. O., National Technical University of Ukraine «lgor Sikorsky Kyiv
Polytechnic Institute», (Ukraine); Kersys R., Kaunas University of Technology (Lithuania); Kuznetsov V. G., DNURT
(Ukraine); Maruschak P. O. , Ternopil lvan Puluj National Technical University (Ukraine); Pittman R., Economic
Analysis Group (USA); Raksha S. V., DNURT (Ukraine); Shinkarenko V. l., DNURT (Ukraine); Stadkowski A.,
Politechnika Slaska w Gliwicach (Poland); Tiutkin O. L., DNURT (Ukraine); Vakulenko I. O., DNURT (Ukraine);
Zhukovitskiy I. V., DNURT (Ukraine)

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, DOAJ, Index
Copernicus, etc.
Published according to the Academic Council decision of the University from 26.12.2018,
Protocol no. 6

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

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

Edition is being published since 1936:
1936-1993 — «Tpyner JIHEMIPONETPOBCKOTO HHCTHTYTA HHXKCHEPOB JKEJIE3HOIOPOIKHOTO TPAHCIIOPTAY,
1993-2002 — «30ipHMK HayKOBUX mpalpb J[HIMPONETPOBCHKOTO JIEP)KABHOIO TEXHIYHOTO YHIBEPCHUTETY
3aJI3HUYHOTO TPAHCIIOPTY» (32 CepisiMu);
2003-2012 — «BicHuk [IHIPONETPOBCHKOTO HAI[IOHAJILHOTO YHIBEPCUTETY 3aJi3HUYHOTO TPAHCIIOPTY  IMEHi
akanemika B. Jlazapsinay, (ISSN 1993-9175),
since 2013 — «Hayka Ta mporpec TpaHcmopTy. BicHuk JHIMpOmMeTpOBCHKOTO HAIIOHATIBHOTO YHIBEPCHTETY
3aJII3HUYHOTO TPAHCIIOPTY iMeHi akanemika B. JlazapsHa»

©  Dnipropetrovsk National University of Railway
Transport named after Academician V. Lazaryan,
2018


https://www.scopus.com/authid/detail.uri?authorId=57200225178
mailto:lib@b.diit.edu.ua
mailto:visnik@diit.edu.ua
http://stp.diit.edu.ua/



