JIHIMPOBCHKUH HAIlIOHATBLHUN YHIBEPCUTET 3aTI3HUYHOTO TPAHCIIOPTY
iMeHi akazemika B. Jlazapsna

HAYKA TA HPOI'PEC TPAHCIIOPTY

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

HayxkoBuii skypHaJI
Ne 5 (83) 2019

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

Aemomamuzosani ma mearemMamudti cucmemuy Ha MpaHcnopmi
Exonozisa ma npomucnosa besnexa
Exonomixa ma ynpaeninus
Excnnyamayis ma pemonm 3acobie mpancnopmy
Enexmpuunuu mpancnopm, enepeemuuni cucmemu ma KOMnIeKkcu
3aniznuuna konia ma agmomooinbHi 0opocu
Inghopmayitino-komynikayiiini mexnonoeii ma mamemamuine MOOeN08AHH S
Mamepianoznascmeo
Mawunobyoyeanns
Pyxomuii cknao i msea noizoie
Tpancnopmue 6yoisHuymeo

Huinpo
2019



. 3aCHOBHUK: .
JHIITPOBCBKMI HAIIIOHAJIbBHUW YHIBEPCUTET
SAJIIBHUYHOI'O TPAHCIIOPTY 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., Incturyr norictuku (Yropmmna); binses M. M.,
JHY3T (Ykpaina); booposcekuii B. 1., ITHY3T (Vkpaina); borassiuyc M., BinbHIOCHKMI TEXHIYHHWII YHIBEpPCUTET
imeni ['equminaca (Jlutsa); boxnap b. €., IHY3T (Ykpaina); bounapenko 1. O., IHY3T (Ykpaina); Bakynenko 1. O.,
JHY3T (Ykpaina); Boponin C. B., Ykp/IV3T (Ykpaina); ['onoskosa JI. C., AHY3T (Ykpaina); €Edppemenko B. T,
[TpnaszoBcekmii AepkaHuil TexHiYHUN yHiBepcuteT (Ykpaina); JKykosuupkuii 1. B., IHY3T (Ykpaina); Kanisoga .,
Yecokuil Texuiynui yHiepcurer (Uexisn); Kamima M. 1., JHY3T (Vkpaina); Kanycrsa B. O., HTTY «KuiBcbkuit
noJiTexHiuHu# iHCTUTYT iMeHi Iropst Cikopcrkoro» (Ykpaina); Kepmric P., KayHacbkuii TeXHOJIOTIYHAH YHIBEPCHUTET
(JIutBa); Kysueros B. I'., HaykoBo-mocmigauii incturyT 3amisaums ([Tombmra); Manamkus JI., Hesanexuunit BueHHiA
(CIIA); Mapymak I1. O., TepHONiIbChKUM HAIIOHANBHUN TeXHIYHUN yHiBepcuteT imeni IBana Ilymos (Ykpaina);
[irrmar P., AntumononompHuit Bigmin Jemapramenty foctumii (CLHA); Pakma C.B., JHY3T (Vkpaina);
CrnankoBcki A., Cinespkuii texHonoriyanii yriBepcuteT (Ilomema); Cyrmep k., BapmaBchka mkoma eKOHOMIKH
(ITompmma); Trotekin O. JI., AHY3T (Ykpaina); [lluakapernko B. 1., JHY3T (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 HayKoBUX ()aXxOBUX BUJIAHb YKpalHU HAKa30M
MinictepctBa ocBitH 1 Hayku Ykpaiau 29.12.2014 p. Ne 1528 (TexHiuHi HayKH).
XKypHai 3apeecTpoBaHO: B MiXKHAPOJHUX KaTanorax rnepioanunux suaans Ulrichsweb™
Global Serials Directory, OCLC WorldCat; nayxomerpuunux cuctemax Google Scholar,
DOAJ, Index Copernicus Ta iH.
JlpykyeTbcs 3a pilieHHsM BYeHoI paau yHiBepcureTy Bin 28.10.2019 p., mpotokon Ne 3

Bunmasenn JIHIMpOBCHKHUI HALlIOHATBHUN YHIBEPCUTET 3aJi3HUIHOTO
TpaHCmopTy iMeHi akagemika B. Jlazapsina (M. [IHinpo)
Ceimourso cy6’ekta BumaBan4oi 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 )xyprainy: http://stp.diit.edu.ua/

Bunanss nyomikyetses 3 1936 p.:

1936-1993 pp. — «Tpyas! JJHETIPONIETPOBCKOTO HHCTUTYTA HH)KEHEPOB JKEJIE3HOIOPOKHOTO TPAHCIIOPTAY;
1993-2002 pp. — «30ipHHK HAYKOBHUX Ipamb JHIIPONETPOBCHKOTO IAEP>KaBHOTO TEXHIYHOTO YHIBEPCUTETY
3aJIi3HUYHOTO TPAHCTIOPTY» (3a cepisiMn);

2003-2012 pp. — «BicHuk [IHIIPONETPOBCHKOTO HAIIOHAIBLHOIO YHIBEPCHUTETY 3alli3HMYHOTO TPAHCIIOPTY
imeHi akafgemika B. Jlazapsina», (ISSN 1993-9175);

32013 p. — «Hayka Tta mnporpec TtpaHcrmopTy. BicHuK JIHITPONETPOBCHKOTO HAI[IOHAIBHOTO

YHIBEPCHUTETY 3aJII3HUYHOTO TPAHCHOPTY iMeHi akaneMika B. Jlazapsnay

© JIHIiNpoBCHKMIA HAIliOHATFHUH YHIBEPCUTET
3aJIi3HUYHOTO TPAHCIIOPTY IMEHI aKajaeMika
B. Jlazapsina, 2019


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

JIHUMPOBCKHI HAIMOHAIBHBINA YHUBEPCUTET KEJIE€3HOAOPOKHOIO TPAHCIIOPTA
nMeHu akagemuka B. JlazapsHa

HAYKA TA HPOI'PEC TPAHCIIOPTY

BICHUK JHINMPOIIETPOBCBKOI'O HAINIOHAJIBHOT'O YHIBEPCUTETY
SAJII3BHUYHOI'O TPAHCIIOPTY IMEHI AKAJIEMIKA B. JIABAPSHA

Hay4Hblii sKypHaJI
Ne 5 (83) 2019

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

Aemomamu3zuposanivie u meiemamuieckue CUCmemvbl Ha MpaHcnopme
DKonoeusi u npomMbiuLIeHHAs. 6e30NACHOCTb
DKoHOMUKA U ynpasieHue
DKenayamayusi u pemMoum cpeocme mpaHcnopma
DnekmpuuecKkuti mpaHcnopm, sHepeemuiecKue CUCmemol U KOMNIEKC bl
Keneznoodopooicuwiii nyms u asmomoouibHvie 00po2u
HnpopmayuonHo-KOMMYHUKAYUOHHBIE MEXHOIOSUU U MAMEMAMUYECKOE MOOEIUPOBAHUE
Mamepuanosedenue
Mawunocmpoenue
Tloosuoicnoii cocmae u msea noez008
Tpancnopmuoe cmpoumenbcmeo

Juumpo
2019



_ Yupenureis: .
JHUTTPOBCKNUN HAITMOHAJIBHBIM YHUBEPCUTET
JKEJIEBHOJOPOXHOI'O TPAHCIIOPTA UMEHU AKAJIEMUKA B. JIASAPSIHA

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

COBETA YHUBEPCHUTETA

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

TI0 COLTMAJIBHBIM KOMMYHHKAIUAM

YJIEHBI PE[JAKIIHOHHOH KOJIJIETHU:

Aspamosuc 3. 3., benrpanckuit yausepcuret (Cep6ms); bema M., Unctutyt moructuku (Berrpus); bemses H. H.,
JHYXT (Yxpauna); boOposckmii B. 1., JHYXT (Vkpauna); bormseumayc M., BUIBHIOCCKHH TEXHWYECKUH
yHuBepcuteT uMmeHu I'equmunaca (JIurea); bommap b. E., JTHVYXT (Vkpauna); bonmmapenxo U. A., JHVYXKT
(Ykpauna); Bakyienko U. A., JHYXT (Ykpauna); Bopouun C. B., YkpI'VXKT (Ykpauna); ['onoskosa JI. C., THYXT
(Yxpanna); Edppemenko B. I'., [Ipua3zoBckuil rocyaapcTBeHHBIH TeXHUUECKHH yHUBepcuteT (YkpanHa); JKyKoBUIKHIA
U. B., JHYXT (Ykpaunna); Kanusona f., Yemckuil texunueckuit yHusepcurer B Ilpare (Yexus); Kanuma M. U.,
JHYXT (Yxpaumna); Kanycrsn B. E., HamuonaneHelii TexHudeckuil yHuBepcuTeT YkpauHel «KueBckuit
MOJUTeXHUYeCKUi MHCTUTYT uMeHH Hrops Cuxopckoro» (Ykpaumna); Kepmmc P., KayHacckuil TexHomormueckuit
yuuBepcuter (Jlurea); Kysuernos B.T., HayuHo-ucciemoBarenbCkuii HHCTUTYT kele3Hbix gopor, (ITonbiia);
Manamkun JI., He3zaBucumbiii yuensiit, (CIIA); Mapymak I1. A., TepHONONbCKUIH HAIMOHATIBHBIA TEXHHUYSCKUN
yHuBepcuteT nMeHH MBaHa [lymrost (Vkpawna); [lurtman P., AHTuMoHOMONBHBIH oTHen JlemapTaMeHTa FOCTHUIMH
(CHIA); Pakma C. B., JHYXT (Vkpauna); CramkoBcku A., Cuesckuii TexHonormdeckuii yauepcureT, (Ilonpma);
Cyrnep Ix., Bapmasckas mkona exkonomuku (ITompmra); Trotekua A. JI., JHYXT (Ykpawnna); [lluakapenko B. U.,
JHYXT (YkpauHna)

Kypnan TocynapcTBeHHOM perucTpanoHHON CIry:k00if MUHUCTEpPCTBA IOCTHIUN Y KPDaWHBL.
3aperucTpupoOBaH CeunerenbctBo 0 peructpaunu KB Ne 19609-940911P ot 29.12.2012 1.
W3znanmne BHeceHO B [lepeucHp HAyUHBIX CTICIMANN3NPOBAHHBIX U31aHUH Y KpanHbI
mpuka3oM MuHHCTEepCcTBa 00pa3oBaHusA U HAyKH YKpauHbl 29.12.2014 r. Ne 1528
(TeXHUYECKUE HAYKH).
XypHaun 3aperucTpupoBaH: B MEX/IyHAPOJHBIX KaTaJIOTax MEePUOJUMICCKUX M31aHUH
Ulrichsweb™ Global Serials Directory, OCLC WorldCat; naykomeTpiueckux cucteMax
Google Scholar, DOAJ, Index Copernicus u mp.
[Neuaraercs o peuieHuo yueHoro copera ynusepcutera ot 28.10.2019 r., nporokois Ne 3

Wsparens JHUTIPOBCKUIT HAIMOHAJIBHBIM YHUBEPCUTET KEJIE3HOJOPOKHOTO TPaHCIIOpTa
uMeHu akagemuka B. Jlazapsina (r. JJHumpo)
CBuzerenscTBO cyObekTa n3aarensekoro aena JIK Ne 1315 ot 31.03.2003 1.

Anpec yi. Jlazapsina, 2, koM. 267, launpo, Ykpauna, 49010, texn.: +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! JJHENpoOneTpoBCKOro MHCTUTYTa HHXEHEPOB JKEJIE3HO0POKHOTO TPAHCIIOPTaY;
1993-2002 rr.  — «30ipHUK HAyKOBUX Ipaib JIHIPONETPOBCHKOrO NEPKABHOIO TEXHIYHOTO YHIBEPCHUTETY
3aJI3HUYHOTO TPAHCIIOPTY» (32 CepisiMu);
2003-2012 rr. — «BicHuK JIHINIPOMETPOBCHKOTO HAIIOHAIBHOTO YHIBEPCHTETY 3alli3HUYHOTO TPAHCIIOPTY
imeHi akajemika B. Jlazapsna», (ISSN 1993-9175);
¢ 2013r. — «Hayka Ta mporpec TpaHcmopry. BicHuk JIHIIpOMETPOBCHKOTO HAMiOHATHFHOTO

YHIBEpCUTETY 3aJII3HUYHOTO TPAaHCIIOPTY iMeHi akagemika B. Jlazapsaay

© JIHUNpPOBCKMII HAIlMOHANBHBIA YHHUBEPCHTET
JKENIE3HOJJOPOKHOTO ~ TPAHCIIOPTAa ~ MMEHH
akanemuka B. Jlazapsiaa, 2019


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

Dnipro 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. 5 (83) 2019

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

Automated and Telematic Systems on Transport
Ecology and Industrial Safety
Economics and Management
Operation and Repair of Transport Means
Electric Transport, Power Systems and Complexes
Railroad and Roadway Network
Information and Communication Technologies and Mathematical Modelling
Material Science

Mechanical Engineering

Rolling Stock and Train Traction
Transport Construction

Dnipro
2019



Founder:

DNIPRO 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 I. 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 «Igor Sikorsky Kyiv
Polytechnic Institute», (Ukraine); Kersys R., Kaunas University of Technology (Lithuania); Kuznetsov V. G.,
The Railway Research Institute, (Poland); Manashkin L., Self-Employed (USA); Maruschak P. O., Ternopil Ivan Puluj
National Technical University (Ukraine); Pittman R., Antitrust Division of the USA. Department of Justice (USA);
Raksha S.V., DNURT (Ukraine); Shinkarenko V.1, DNURT (Ukraine); Stadkowski A., Politechnika Slaska
w Gliwicach (Poland); Tiutkin O. L., DNURT (Ukraine); Vakulenko I. O., DNURT (Ukraine); Voronin S. V.,
UKrSURT (Ukraine); Zhukovitskiy 1. 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 28.10.20109,
Protocol no. 3

Publisher Dnipro 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 — «Tpyas! [IHENpONETPOBCKOTO HHCTUTYTA HHKEHEPOB KEJIE3HOJOPOKHOTO TPAHCIIOPTAY;
1993-2002 - «30ipHUK HAyKOBHUX Tpamb JHIMPOMETPOBCHKOTO IEpPKABHOTO TEXHIYHOTO YHIBEPCUTETY
3aJI3HUYHOTO TPAHCIIOPTY» (32 CepisiMu);
2003-2012 — «BicHuK /IHINPONETPOBCHKOTO HAI[IOHAILHOTO YHIBEPCHTETY 3aJII3HUYHOIO TPAHCHIOPTY iMEH1
akanemika B. Jlazapsinay, (ISSN 1993-9175),
since 2013 — «Hayka Ta mporpec TpancmopTy. BicHUK JIHIPOMETPOBCHKOTO HAIIOHAIBHOTO YHIBEPCHUTETY
3aJII3HUYHOTO TPAHCIIOPTY iMeHi akagemika B. JlazapsHa»

© Dnipro National University of Railway
Transport named after Academician
V. Lazaryan, 2019


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/

3MICT

EKOJIOI'ITA TA IIPOMHUCIIOBA BE3ITEKA

JI. B. AMEJIIHA, O. B. BEPJIOB, M. I'. MAJIIOI'TH,

3. M. AKYBOBCBKA

PO3PAXYHOK BUBYXOHEBE3IIEUHHNX 30H Y PA3I
ABAPIMHOI EMICILI AMIAKY ......ovvoveereeeereeeesseeseenen 7

M. M. BUISAEB, I. O. BOHJAPEHKO, T. I. PYCAKOBA,
B. 1. IMHKAPEHKO, B. O. TABPIHEIlb
[MPOI'HO3YBAHHA 3ABPYIHEHHS ATMOC®EPU

B PA3I BUKW/IIB 3 OCHOBHUX HIAXTHUX
BEHTHUIISATOPIB.........coociiiiiiiiiiii s 16

B. B. BUISIEBA, II. C. KIPTYEHKO, O. 0. TYHBKO,

I. 0. BOHJIAPEHKO, II. 5. MAILIUXIHA,

3. M. AKYBOBCBHKA

KOMIT'IOTEPHE MOJIEJTIOBAHH I BEHTHJIALIL
IIAXTHOI BUIMEKH......vvoooeeeoeeeeeee oo eeeseeesese s 26

B. A. KO3AUHHA, B. 1. IMHKAPEHKO,

I. O. BOHAAPEHKO, B. O. TABPIHEIb,

B. M. TOPAYKIH

MOJEJIFTOBAHHS OYUIEHHA BOAN

Y TOPU30OHTAJIBHOMY BIACTIAHUKY ..........coovneecn. 36

EKCIUVIYATALIIA TA PEMOHT 34CObIB
TPAHCIHIOPTY

. B. JOMOTBKO, I'. O. IPUMAYEHKO,

€. 1. TPUT'OPOBA

POJIb 3AJIIBHUYHOI'O TPAHCIIOPTY VKPATHU

B CYYACHUX JIOTICTUYHUX ITPOLIECAX ................. 43

3AJIIBHUYHA KOJIIA TA ABTOMOBIIbHI
JA0POI'"H

M. B. KYPTAH, B. I'. BEPBULIbKHIA, /. M. KYPTAH
JIOCJIJDKEHHS BIIMIHHOCTEN YKPATHCBKOI

TA €BPOIENCHKOI 3AIBHUYHO]
THOPACTPYKTYPH cooooevvooeeeeeeeeeeeeeeeeeeeseesesseseseseseesssenns 52

IH®OPMAIIHHO-KOMYHIKAI[THHI
TEXHOJIOT'II TA MATEMATHYHE
MOJE/JTIOBAHHA

0. B.TTOPBOBA

DOOPMAJIIBALLS TEXHOJIOI'TYHUX TTPOLIECIB
3AJIIBHUYHUX CTAHLIIA HA OCHOBI IIOETAITHOI'O
MOJEJIFOBAHHS.......ccoiiiiiiiiiiiiis 71

B. M. IAXOMOBA, €. C. MAHIUBYPA
BU3HAYEHHS OITUMAJIBHOI'O MAPLLIPYTY

B IHOPOPMALIMHIN MEPEXI 3AJII3HUYHOI'O
TPAHCIIOPTY 3 BUKOPUCTAHHSIM
HEMPOHEUITKUX MOIEJIEM .......covviveeeeeeeeeeeen. 81

PYXOMMHH CKJIAJ I TATA ITOI3/1IB

A. M. OKOPOKOB, M. O. BYJIAX
IHTETPAJIbHA OLIIHKA CTAHY BE3IIEKU PYXY
TIOI3/1IB HA 3AJII3HMLYI IT1J] YAC TEXHIUHOT'O
FN Y11 5 0 99

122

B.T. PABJIIOK

MOJEPHI3ALIIS EJIJEMEHTIB TAJIbMOBOT
BAXIJIbHOI IEPEJIAUI BI3KIB BAHTAXHUX
BATOHIB ...t



COJIEPKAHME

OKOJIOI'HA U IIPOMBILIIEHHAA
BE30OIIACHOCTH

JI. B. AMEJIMHA, A. B. BEPJIOB, M. I'. MAJIFOT'H,
3. M. SIKYBOBCKAS

PACYET B3PBIBOOITACHBIX 30H [IPY ABAPUMTHOM
DOMUCCUU AMMUAKA ......cooveeerreseeeeeeseeeeeeeeesresesessennns 7

H. H. BEJISIEB, . A. BOHJAPEHKO,

T. . PYCAKOBA, B. 1. IMHKAPEHKO,

B. A.TABPUHEI

[MPOI'HO3MPOBAHUE 3AT'PA3HEHUSA ATMOC®EPBI

B CJIVUHAE BBIBPOCOB U3 OCHOBHBIX HIAXTHBIX
BEHTUIIAATOPOB ..o 16

B. B. BEJISIEBA, I1. C. KHPHYEHKO, E. 10. 'YHbKO,
H. A. BOHJIAPEHKO, I1. b. MAILIUXUHA,

3. M. SIKYBOBCKASI

KOMIIBIOTEPHOE MOJIEJINPOBAHUE BEHTUJISILINNA
IIAXTHOM BBIEMEKU ...t 26

B. A. KO3AUHHA, B. U. IMHKAPEHKO,

H. A. BOHJAPEHKO, B. A. TABPUHEIL,

B. H. TOPAYKHH

MOJEJIMPOBAHUE OYMCTKU BO/JIbI

B FTOPU30HTAJIbBHOM OTCTOMHUKE .............coovneece. 36

IKCIUVIYATAIIHA U PEMOHT CPE/ICTB
TPAHCIIOPTA

1. B. JOMOTBKO, A. A. TIPUMAYEHKO,
E. 1. TPUTOPOBA

POJIb XKEJIE3HOIOPOXKHOI'O TPAHCITIOPTA
YKPAUHBI B COBPEMEHHbBIX JIOTUCTUYECKIX
D10 R11 669 N 43

JKEJIE3HO/IOPOKHBIH ITYTh
U ABTOMOBH/IBHBIE JIOPOT'H

H. b. KYPTAH, B. I'. BEPBULIKW, /1. H. KYPTAH
UCCJIEJJOBAHUS PA3JIMYNI YKPAUHCKON

1 EBPOIIEMICKOM JKEJIE3HOJOPOXHOM
MH®OPACTPYKTYPDI ....oovovorerieeeiineeeeissesnsesness s 52

HHDOOPMALIHOHHO-
KOMMYHHUKAITUOHHBIE TEXHOJIOTHH
U MATEMATHYECKOE MOJAE/IHPOBAHUE

A. B.I'OPBOBA

DOOPMAJINZALINA TEXHOJIOTUYECKHUX TTPOLIECCOB
JKEJIE3HO/IOPOXKHbBIX CTAHLIUIT HA OCHOBE
[TODTAITHOI'O MOAEJIMPOBAHUS .........ccvvviiiiiiis 71

B. H. TAXOMOBA, E. C. MAH/IBIBYPA
OITPEJIEJIEHUE OIITUMAJIBHOI'O MAPIIIPYTA

B UHOOPMALIMOHHOM CETH
JKEJIE3HOIOPOXXHOI'O TPAHCITOPTA

C VICTTOJIb30BAHHMEM HEMPOHEUETKHX

MOIETIET ...t 81

ITOJIBHKHOH COCTAB
H TAT'A ITOE3/I0OB

A. M. OKOPOKOB, M. A. BYJIAX
HWHTEI'PAJIBHASI OHEHKA COCTOSHUA
BE3OITACHOCTU ABWKEHM A ITOE310B

HA JXKEJIE3HOM JIOPOI'E IIPM TEXHUYECKOM

B.TI'. PABJIIOK

MOJIEPHU3ALIMA DJIEMEHTOB TOPMO3HOM
PBIYAXKHOM IIEPEJJAUU TEJIEXKEK I'PY30BBIX
BATOHOB ... 108

123



CONTENTS

ECOLOGY AND INDUSTRIAL SAFETY

L. V. AMELINA, O. V. BERLOV, M. H. MALIUHIN,

Z. M. YAKUBOVSKA

CALCULATION OF EXPLOSIVE ZONES IN
EMERGENCY EMISSION OF AMMONIA.......c.ccovviininne 7

M. M. BILIAIEV, I. 0. BONDARENKO,

T. 1. RUSAKOVA, V. I. SHYNKARENKO,

V. A. GABRINETS

PREDICTION OF ATMOSPHERE POLLUTION IN CASE
OF EMISSIONS FROM MAIN MINE FANS...........ccccoveie 16

V. V. BILIAIEVA, P. S. KIRICHENKGO, E. Y. GUNKO,

I. O. BONDARENKO, P. B. MASHYKHINA,

Z. M. YAKUBOVSKA

COMPUTER SIMULATION OF DEAD-END MINE
WORKING VENTILATION .....oooviiiiiiieeeeeeee 26

V. A. KOZACHYNA, V. I. SHYNKARENKO,

I. O. BONDARENKO, V. A. GABRINETS,

V. M. HORIACHKIN

WATER CLEANING MODELING IN A HORIZONTAL
SETTLER ..ot 36

OPERATION AND REPAIR OF TRANSPORT
MEANS

D.V.LOMOTKO, H. 0. PRYMACHENKO,

Y. l. HRYHOROVA

THE ROLE OF UKRAINIAN RAILWAY TRANSPORT

IN MODERN LOGISTIC PROCESSES...........cccoeiniiinnn 43

RAILROAD AND ROADWAY NETWORK

M. B. KURHAN, V. G. VERBITSKII, D. M. KURHAN
DIFFERENCE RESEARCH OF UKRAINIAN
AND EUROPEAN RAILWAY INFRASTRUCTURE ........ 52

INFORMATION AND COMMUNICATION
TECHNOLOGIES AND MATHEMATICAL
MODELLING

A.V. GORBOVA

FORMALIZATION OF THE TECHNOLOGICAL
PROCESSES AT RAILWAY STATIONS BASED

ON THE STEP-BY-STEP MODELING.........cccccocniinininns 71

V.M. PAKHOMOVA, Y. S. MANDYBURA

OPTIMAL ROUTE DEFINITION IN THE RAILWAY
INFORMATION NETWORK USING NEURAL-FUZZY
MODELS ..o 81

ROLLING STOCK AND TRAIN TRACTION

A. M. OKOROKOV, M. O. BULAKH

INTEGRAL ASSESSMENT OF THE STATE

OF RAILWAY TRAIN SAFETY DURING

TECHNICAL AUDIT ..ot 99

124

V. G. RAVLYUK

THE MODERNIZATION OF THE ELEMENTS

OF THE BRAKE LEVER TRANSMISSION

OF FREIGHT CARS BOGIES........cccoiiereeecceeeeenee



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

BUMOT'H 10 O®OPMJIEHHSI CTATEN

Jo nyOuikanii B )KypHaJi NIpUHMAaIOThCS CTaTTi YKPaiHCHKOIO, pPOCIHChKOI0 a00 aHINIiHCHKOI0 MOBaMH IpodJIeM-
HOT'0, Y3araJbHIOI0UOr0, METOJMYHOTO XapaKTepy, OpUriHaJIbHI HAyKOBI, MPAKTUYHI JOCIIKEHHS, Ki paHile Hixe
HE BUIaBAJIUCS.

Marepianau HeoOXiMHO HamaBaTH B JPYKOBAaHOMY Ta eNCKTPOHHOMY BHIIIsiAi y mporpami Microsoft Word. s
Habopy gopmyn BukopuctoByeThest MathType.

HayxoBa ctarTts noBuHHA BinmoBigatn Bumoram 11. 3 [ToctanoBu BAK Ykpainu Ne 7-05/1 Bix 15.01.2003 poky.

Martepianu pereH3yIOThCA WICHAMHU peaKIliiHol KOJIeTil KypHalTy Ta CTOPOHHIMHU HE3JIC)KHUMHU EKCIIepTaMH,
BHXOJSYH 3 IPUHINITY 00’ €KTUBHOCTI Ta 3 MO3HIIN BUIIUX MDKHAPOJHHUX aKaJeMIYHUX CTAHJAPTIB SKOCTI, Ta peaa-
ryfoTecs. Pemakmis 3ammmae 3a co000 paBo HA CTHITICTHYHY MIPABKY PYKOIIUCY.

Bumoru momo o0csAry HayKoBHX cTaTeii, MOBiIOM/IeHb, BIATYKiB Ta penensiii:

—  ormsimoBi Ta mpoGaemHi cratti — 10 45 000 3HakiB 3 mpobizamu (7-10 c.);

—  3araibHi cTarTi 3a pyOpukamu Bumanus — 10 30 000 3uakie 3 npobitamu (57 c.);
—  HaykoBe noBigomieHHs — 10 8 000 3HakiB 3 mpobimamu (10 2,5 ¢.);

—  Biaryk abo peuensist — 10 6 000 3uakiB 3 mpobizamu (10 2 ¢.).

Marepian HanaeTbes y popmaTi A4, BpaxoByrOUH TabJHIL, UTIOCTpallii, CIIMCOK BUKOpHCTaHUX pkepe. Ctarri,
6ib1I1i 32 00CATOM, MOXKYTh OyTH MPUIHATI 10 PO3TISAY Ha MiJICTABI PILICHHS PEIKOJIETi.

Jais1 31a4i cTaTTi 10 APYKY aBTOpPaM HeoO0XiJHO HAAATH HACTYIHI JOKYMEHTH

1) caiin 31 cTarTero Ta APYKOBAaHUHA MPUMIPHUK PYKOIHCY 3 IMiIIHCAMH BCiX CITIBaBTOPIB HA OCTAHHBOMY apKy-
1 po6oTH;

2) opurinain JlineH31i{HOTO TOTOBOPY 3 IMiIMIICAMH BCiX CITIBaBTOPIB;

3) ¢aiin 3 BiTOMOCTSMH PO KOXHOTO 3 aBTOPIB — MPI3BHIIE, iM’s, 10-0aThKOBI MOBHICTIO, OCA/Ia, MicIie pobo-
TH, HAyKOBE 3BaHHSA, HAYKOBHH CTYIIiHb, KOHTaKTHa iH(popmamis (TenedoH, ampeca €ICKTPOHHOI MOINTH), KOX
ORCID. BinomMocrTi mmpo aBTOpiB HOAAIOTHCS TPhOMa MOBaMH — YKPaiHCHKOI0, POCIHICHKOIO Ta aHIITIHCHKOIO;

4) OpuriHan eKCIIepTHOTO BUCHOBKY.

¥YBara! 3rigHo 3 Mi>kHapOJHHMH CTAHAAPTAMH SIKOCTi HAYKOBUX MyOJIiKaniii HeoOXiTHNM €: HAsBHICTH aB-
Topchkux postmpenux (250-300 ciiB) i cTpykrypoBanux pestome (pedeparis — abstracts), y T.4. anrmificbkor Mo-
BOIO, PeleH3ii, NpUcTaTeHUX CHHCKIB JIiITEpaTypy B pOMaHChbKOMY ajidasiTi TowIO.

Bukiag 0CHOBHOT0 MaTepiajy CTaTTi IOBUHEH MaTH TAKi eJleMeHTH:

—  BCTYIH: IIOCTaHOBKA NTPOOJIEMH, aHANI3 OCTaHHIX JOCIIKEHb;

—  Mery,

—  MeTOAMKY: BHKJIaJ OCHOBHOTO Marepiaily JOCIHiKCHHS 3 HTOBHIUM OOIPYHTYBaHHSAM OTPUMAHUX HAYKOBUX
pe3ynbTatiB. JIoKIagHO OMUCYIOTh 3arajlbHy METOIUKY AOCIIKEHHS, 1100 HOro pe3yabTaTh MOTIH OyTH BiATBOpeE-
Hi: OITUCYETHCA MOCTIIOBHICTh BUKOHAHHS JOCIIIKEHHS, 00T pYHTOBYETHCSI BHOIp BUKOPHCTOBYBAHUX 1 BUKIIAJA€Th-
s CyTh IIPOIIOHOBAHUX METOJIIB 1 MOJIeJIel, 3MICTOBHO BU3HAYAETHCS, 1110 CaMe JIOCIIIKYBaJIOCs KOXKHUM METOJIOM;

—  Ppe3yJbTaTH: MICTATh €KCIIEPUMEHTANIbHI YM TEOPETHYHI J[aHi, OTpHUMaHi B poOoTi, AJIs JeMOHCTpalii Toro,
110 OTPUMAaHO HOBE pillIeHHs POOJIeMH, 1 0 poOOTa € 3HAYHUM KPOKOM BIIEpe/1 y MOPIBHSAHHI 3 MONEPEHIMH J0C-
mipkeHHsMu. Jlani nogaroteest y opmi tabnuis, rpadikis, giarpam, piBHsAHb, GoTorpadiil, puCyHKIB, CTaTHCTHY-
HUMH OLIiHKaMu. Pe3ynbTaTi MOBMHHI OyTH BHKJIJIEHI KOPOTKO 1 YiTKO, NPU IIbOMY MICTHTH JOCUTH iH(popMarii
JUIsl OL[IHKK 3pOOJIEHMX BUCHOBKIB, TAKOX Ma€e OyTH OUEBHIIHO, YOMY JUIsl aHaNi3y oOpaHi came 1 JaHi;

—  HAYKOBY HOBH3HY Ta MPaKTH4YHY 3HAUYMMicTh. HaykoBa HOBH3HA OTPHMAaHMX PE3yJIbTaTiB BUKIIAIA€THCS
apryMEeHTOBaHO, KOPOTKO i 4iTko. JIo HaykoBOI HOBHM3HM HE MOXXHA BITHOCHUTH NMPUKIAIHI PE3yNbTaTH (crocobw,
MIPUCTPOI, METOJUKH, CXEMH, aIrOpuT™Mn). IIpakTnuHe 3HAYEHHS OTPUMAHUX PE3yJbTATiB CTAHOBIATH BiJIOMOCTI
PO BUKOPHUCTAHHS PE3YJIBTATIB TOCITI/DKEHb 00 peKoMeHallii 3 iX BUKOPHCTaHHS,

—  BHCHOBKH: HEOOXiTHO HABECTH JOCSATHYTI KUTBKICHI Ta SKiCHI IOKa3HUKH JOCHIHKCHHS, BUKIACTH PEKO-
MEH/IAIT 3 TX BUKOPHCTAHHSL.

3 ycix nuTaHb 3BepTaiiTecs 10 peaakiii ;KypHaJ1y 3a aJpecoro:
HaykoBo-TexHiuna 0i0mioteka (aya. 166),
JIHITpOBCHKHI HAITIOHATBHUH YHIBEPCUTET 3aTi3HUYHOTO TPAHCTIOPTY iMeHi akanemika B. JlazapsHa,
By Jlazapsmna, 2, M. JIHinpo, Ykpaina,
49010
e-mail: visnik@diit.edu.ua

Caiit xypHaiy: http://stp.diit.edu.ua/

125


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

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

HayKOBe BUOaHHA

HAYKA TA INIPOT'PEC TPAHCIHOPTY.

BICHUK JHINPONETPOBCBKOI'O HALUIOHAJIBHOI'O YHIBEPCUTETY
3AJIBHUYHOI'O TPAHCIHOPTY IMEHI AKAJAEMIKA B. TA3APSHA
Ne5 (83) 2019
(yKpalHCBhKOI, POCIHCHhKOIO Ta AaHTNiIHCHKOK MOBaMH)

BigmoBinanpHuit 3a Bunyck — O. B. [lomiHnoBa
Kommn’otepue Bepctanus — O. B. [lominoBa
JlitepatypHa o6pobka —C. II. Jlargau

®opmat 60X 84Y5. VYm. npyk. apk. 14,65. Tupax 100 np. 3am. Ne02/05

JuinpoBchkuii HanioHaNbHHUii yHiBepcUTeT 3aJi3HHUYHOTO TPAHCHOPTY
iMmeni akagemika B. Jlazapsna
Aopeca peoaryii, eudasys:
ByJ1. Jlazapsina, 2, kim. 267, M. [Qninpo, 49010, Ykpaina
Ten.: +38 (056) 371-51-05
E-mail: lib@b.diit.edu.ua, visnik@diit.edu.ua
Apyx:
Bunasuuurso «I"epaa», 49000, m. {uinpo, np. . SIBopHuIBKOTO, 60
Caimourso cy6’ekra BugaBHu4oi cipasu cepis JIK Ne 397 Bix 03.04.2001 p.

LK 2R 2R NN 4

Hayunoe usznanue

HAYKA TA NPOTPEC TPAHCIIOPTY.

BICHUK JHINPONETPOBCBKOI'O HAIIIOHAJBHOI'O YHIBEPCUTETY
3AJNIBHUYHOI'O TPAHCHOPTY IMEHI AKAJAEMIKA B. JIA3BAPSIHA
Ne 5 (83) 2019
(Ha yKpaMHCKOM, PYCCKOM M aHTJIHWCKOM S3BIKaX)

OTBercTBeHHBIN 3a Boinyck —O. B. [TomuuoBa
Komnsrotepuas Bepctka — O. B. [TomunoBa
Jluteparypuas obpaborka — C. II. Jlargan

®opmat 60X 845 Vc. meuar. nuct. 14,65. Tupax 100 sk3. 3ak. Ne02/05

JHUNPOBCKHI HANMOHAJbHBIN YHHBEPCHTET KeJE3HOJAOPOKHOI0O TPAHCMOPTA
HMeHH akaaemMuka B. Jlazapsina
Aopec pedakyuu, uzoamens:
yi. JIazapsina, 2, kom. 267, r. {aunpo, 49010, Ykpanna
Ten.: +38 (056) 371-51-05
E-mail: lib@b.diit.edu.ua, visnik@diit.edu.ua
ITeuamy:
WznarensctBo «I"epray, 49000, r. Juunpo, np. /1. SBopuuukoro, 60
CBuzeTenbeTBO CyOBhekTa usnarenabekoro aeia cepus JJK Ne 397 or 03.04.2001 r.

L 2K JBR 2R NN 4

Scientific Edition

NAUKA TA PROGRES TRANSPORTU.
VISNIK DNiPROPETRQVS’KOGO NACIONAL’NOGO UNIVERSITETU
ZALIZNICNOGO TRANSPORTU

SCIENCE AND TRANSPORT PROGRESS
No. 5 (83) 2019
(in Ukrainian, Russian and English languages)

Responsible for issue —O. V. Pominova
Desktop publishing —O. V. Pominova
Redaction — S. P. Lahdan

Format 60x 84 Conventional printed sheet 14,65. Circulation 100. Order no. 02/05

Dnipro National University of Railway Transport named after Academician V. Lazaryan
Address of editor and editorial office
Lazaryan St.,2, r.267, Dnipro, 49010, Ukraine
Tel.: +38 (056) 371-51-05
E-mail: lib@b.diit.edu.ua, visnik@diit.edu.ua
Printing
Publishing house «Gerda», 49000, Dnipro, Yavornitsky av., 60


mailto:lib@b.diit.edu.ua
mailto:visnik@diit.edu.ua
mailto:lib@b.diit.edu.ua
mailto:visnik@diit.edu.ua
mailto:lib@b.diit.edu.ua
mailto:visnik@diit.edu.ua



