ISSN 0201-727X

POCXKEJIAOP
denepanbHOE TOCYJApPCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE
YUPEKICHUE BBICIIETO 00pa30BaHUs

«PocCTOBCKUIA TOCYTapCTBEHHBIN YHUBEPCUTET MYTEH COOOIICHUS»
(®I'BOY BO PI'VIIC)

BECTHHUK

PoCTOBCKOr0 rocyiapCcTBeHHOIr0 YHHMBEPCHUTETA
nyTed cooOIeHus

Hay4Ho-TeXHUYeCKU KypHAJ

Ne 4 (80)

PocroB-nHa-/lony
2020



BECTHHK
PocToBCKOro rocy1apcTBeHHOr0 yHUBepCHTeTa IyTeil coo01eHust

2020 Hay4Ho-TexHU4YecKHii ;KypHaJI
Ne 4 (80) CBUIETEIHCTBO O PerHcTPaAlUuu
A Ne ®C77-77245 ot 20 Hosops 2019 r.

PEJAKIIMOHHAS KOJIJIET'US

I'maBHBI pefakTop *KypHAaIa
B.U. Konecnukog, akanemuk Poccniickoii akaieMnn HayK, 3acJIy.KeHHBIH JesTelb HAYyKn P®,
JAOKTOP TeXHHYECKHMX Hayk, nmpodeccop, PI'YIIC, r. PocTos-Ha-JloHy

K.C. Axeepoues, n-p TexH. Hayk, pod., PI'YIIC, r. PoctoB-Ha-/loHy

ML.II. Baoép, n-p TexH. HayK, Ipod., MOCKOBCKHIA TOCYIapCTBCHHBINH yHUBEpcUTeT myTeit coobmenus (MIYIIC),
r. Mocksa

A.B. Benwtit, unen-koppectionnedT HAH Benapycu, n-p Texs. Hayk, npod., DU3UKO-TeXHHIECKUA HHCTUTYT
HAH Benapycu, r. Munck, Pecrrybnuka benapycs

A.B. Bosceniok, 1-p TeXH. HayK, pod., KOxHbIH QenepanbHbIii yHUBEpCUTET, T. Taraapor

M.A. Bymakoega, n-p TexH. HayK, npo¢., PTYIIC, r. PoctoB-Ha-/lony

B.Jl. Bepeckyn, n-p TexH. HayK, npod., PI'VIIC, r. PoctoB-Ha-/{ony

A.H. I'yoa, n-p TexH. HAYK, IPOQ., 3aMeCTUTEIb T1aBHOTO penakropa, PI'YIIC, r. PoctoB-Ha-/loHy

@. /lanusne, 1-p Hus.-mar. HayK, mpod., YHUBEPCUTET 10 MoaH, r. Jle-Mawn, Opanius

H.J1. Jloncuii, n-p TexH. Hayk, npod., Hayuno-uccnenoBarenbCkuii U MpoeKTHO-KOHCTPYKTOPCKUI MHCTUTYT
uH(pOpPMATU3AIINH, aBTOMATH3AIIMU U CBS3U Ha xkelie3HoopoxkHoM Tpancrnopte (HUMAC), r. Mocksa

IO.U. ’Kapkos, 0-p TexH. HayK, ipod., PI'YIIC, r. PoctoB-Ha-/loHy

A.A. 3apughvan, n-p TexH. HayK, nmpod., PI'YIIC, r. PoctoB-Ha-[loHy

B.B. 3vipsanos, n-p TexH. HayK, mpod., JJoHCKoit rocymapcTBeHHBIH TexHudeckuit yausepcuret (AT TY),

r. PocroB-na-Zlony

C.M. Koganes, n-p TexH. HayK, pod., HaydHO-HCCIIe1OBATENHCKIIA U TPOSKTHO-KOHCTPYKTOPCKUI HHCTHTYT
nHPOPMATU3AINH, aBTOMATH3AIMHN U CBS3U Ha xele3HoopoxuoM tpancnopre (HUMAC), r. Mocksa

HU.B. Komenko, n-p TexH. Hayk, npod., Cankr-IleTrepOyprckuii HHCTUTYT HHPOPMATHKU M aBTOMATH3aLUH
Poccuiickoii akagemuu Hayk (CIIMMPAH), r. Canxt-IletepOypr

A.I'. Kouyp, n-p ¢uz.-mart. Hayk, pod., PIVYIIC, r. PoctoB-Ha-Jlony

H.H. JIabax, n-p TexH. HayK, npod., FOxHEIHN dhenepanpHbIll yHUBEPCUTET, I'. PocToB-Ha-JloHY

H.A. Maiiba, 1-p TexH. Hayk, mpod., PI'YIIC, r. Poctos-Ha-/loHy

3.A. Mamaes, n-p Texs. Hayk, npod., PI'VIIC, r. PoctoB-Ha-/lony

FO.®. Muzans, n-p pusz.-mart. Hayk, npod., KOxuerit Hayunsiit neatp PAH, r. Pocros-Ha-{ony

H.C. Mopo3kun, 1-p TexH. HayK, pod., PI'YIIC, r. PoctoB-Ha-/loHy

B.U. Hosakosuu, n-p TexH. Hayk, npod., PI'YIIC, r. PoctoB-Ha-/loHy

K. Ilaneuex, n-p TexH. HayK, mpod., OcTpaBckuil TEXHUYECKUH YHUBEpCHTET, T. OcTpasa, Uenickas PecmyOmrka
AJ. llempywiun, n-p Texd. Hayk, npod., PIVIIC, r. Poctros-Ha-/lony

E.C. Céunuos, n-p Text. Hayk, mpod., [lerepOyprckuii rocynapcTBEHHBIH YHHBEPCHUTET ITyTel COOOIICHUS
(IIT'YTIC), r. Cankr-IletepOypr

A. Cnaoxoecku, -p TeXH. HayK, npod., CHIIE3CKUI1 TEXHUUECKUI YHUBEPCUTET, T'. KatoBure, [Tombima

C.B. Cokon08, 1-p TexH. HayK, pod., MOCKOBCKHUI TEXHUYECKUH yHUBEpCUTET cBsi3u U nHpopmaTuku (MTYCH),
r. Mocksa

B.A. Conomun, n-p texu. vayk, npod., PI'YIIC, r. PoctoB-na-Jlony

B. Cmuickana, n-p, accou. npod., OctpaBckuil TEXHUYECKHH yHUBEpCUTET, I. OcTpaBa, Yemickas PecrybOnmka
B.JI. Cyxopykoe, n-p ¢pu3.-mat. Hayk, npod., KOxusbIi penepanbueiii yausepcutet (H0DY), HUU dusnkw,

r. PocroB-nHa-/lony

B.H. Tapan, n-p ¢uz.-mar. Hayk, npod., JloHCcKOI rocynapcTBeHHbIN TexHHYecknil yauBepcuret (AITY),

r. PocroB-nHa-/lony

B.A. @unouenko, n-p Texu. Hayk, npod., PI'YIIC, r. PoctoB-na-/lony

A.B. Yepnoes, n-p TexH. Hayk, pod., PI'YIIC, r. PoctoB-Ha-Jlony

O.H. Yucnos, 0-p TexH. Hayk, nmpod., PI'YIIC, r. PoctoB-nHa-Jlony

A.H. Yykapun, n-p TexH. HayK, mpod., JloHCKO# rocyaapcTBeHHbINH TexHndeckuil yauBepcutet (AT TY),

r. Pocros-na-Jlony

B.B. lllanoeanos, n-p TexH. Hayk, nmpod., PI'VIIC, r. PoctoB-Ha-Jlony

B.A. Asna, n-p ¢ous.-mat. Hayk, npod., PTYIIC, r. PoctoB-Ha-/{oHy

M.B. Ilonakoea, otBeTcTBeHHSbI cekpetaps, PI'YIIC, r. PocTo-Ha-JloHy

© ®I'bOY BO PI'YIIC, 2020



VESTNIK RGUPS
Scientific and Technical Journal

EDITORIAL BOARD

Editor-in-chief
V.1. Kolesnikov, academician of Russian Academy of Sciences, Honored Scientist of the Russian Federation,
Doctor of Engineering Sciences, Professor, RSTU, Rostov-on-Don

K.S. Akhverdiev, Doctor of Engineering Sciences, Professor, RSTU, Rostov-on-Don

M.P. Bader, Doctor of Engineering Sciences, Professor, Moscow State Transport University (MSTU), Moscow

A.V. Belyj, Corresponding member NAS of Belarus, Doctor of Engineering Sciences, Professor, Physic Technical
Institute NAS of Belarus, Minsk, Belarus

A.V. Bozhenyuk, Doctor of Engineering Sciences, Professor, Southern Federal University (SFedU), Taganrog

M.A. Butakova, Doctor of Engineering Sciences, Professor, RSTU, Rostov-on-Don

V.D. Vereskun, Doctor of Engineering Sciences, Professor, RSTU, Rostov-on-Don

A.N. Guda, Doctor of Engineering Sciences, Professor, RSTU, Rostov-on-Don (deputy editor-in-chief)

Ph. Daniel’, Doctor of Physical and Mathematical Sciences, Professor, Universite du Maine, Le Mans, France

1.D. Dolgiy, Doctor of Engineering Sciences, Professor, Research and Design Institute for Information Technology,
Signalling and Telecommunications on Railway Transport, Moscow

Y.1. Zharkov, Doctor of Engineering Sciences, Professor, RSTU, Rostov-on-Don

A.A. Zarifyan, Doctor of Engineering Sciences, Professor, RSTU, Rostov-on-Don

V.V. Zyryanov, Doctor of Engineering Sciences, Professor, Don State Technical University (DSTU), Rostov-on-Don
S.M. Kovalev, Doctor of Engineering Sciences, Professor, Research and Design Institute for Information Technology,
Signalling and Telecommunications on Railway Transport, Moscow

1.V. Kotenko, Doctor of Engineering Sciences, Professor, St. Petersburg Institute for Informatics and Automation

of the Russian Academy of Sciences, St. Petersburg

A.G. Kochur, Doctor of Physical and Mathematical Sciences, Professor, RSTU, Rostov-on-Don

N.N. Lyabakh, Doctor of Engineering Sciences, Professor, Southern Federal University (SFedU), Rostov-on-Don
I.A. Mayba, Doctor of Engineering Sciences, Professor, RSTU, Rostov-on-Don

E.A. Mamaev, Doctor of Engineering Sciences, Professor, RSTU, Rostov-on-Don

Y.F. Migal, Doctor of Physical and Mathematical Sciences, Professor, Southern Scientific Centre of Russian Academy
of Sciences, Rostov-on-Don

1.S. Morozkin, Doctor of Engineering Sciences, Professor, RSTU, Rostov-on-Don

V.l. Novakovich, Doctor of Engineering Sciences, Professor, RSTU, Rostov-on-Don

Z. Palechek, Doctor of Engineering Sciences, Professor, Technical University of Ostrava, Ostrava, Czech Republic
A.D. Petrushin, Doctor of Engineering Sciences, Professor, RSTU, Rostov-on-Don

E.S. Svintsov, Doctor of Engineering Sciences, Professor, Petersburg State Transport University (PSTU), St. Petersburg
A. Sladkowski, Doctor of Engineering Sciences, Professor, Silesian University of Technology, Katowice, Poland
S.V. Sokolov, Doctor of Engineering Sciences, Professor, Moscow Technical University of Communication

and Informatics (MTUCI), Moscow

V.A. Solomin, Doctor of Engineering Sciences, Professor, RSTU, Rostov-on-Don

V. Styskala, Doctor, PhD, Technical University of Ostrava, Ostrava, Czech Republic

V.L. Sukhorukov, Doctor of Physical and Mathematical Sciences, Professor, Southern Federal University (SFedU),
Research Institute of Physics, Rostov-on-Don

V.N. Taran, Doctor of Physical and Mathematical Sciences, Professor, Don State Technical University (DSTU),
Rostov-on-Don

V.A. Finochenko, Doctor of Engineering Sciences, Professor, RSTU, Rostov-on-Don

A.V. Chernov, Doctor of Engineering Sciences, Professor, RSTU, Rostov-on-Don

O.N. Chislov, Doctor of Engineering Sciences, Professor, RSTU, Rostov-on-Don

A.N. Chukarin, Doctor of Engineering Sciences, Professor, Don State Technical University (DSTU), Rostov-on-Don
V.V. Shapovalov, Doctor of Engineering Sciences, Professor, RSTU, Rostov-on-Don

V.A. Yavna, Doctor of Physical and Mathematical Sciences, Professor, RSTU, Rostov-on-Don

M.V. Polyakova, executive secretary, RSTU, Rostov-on-Don



ISSN 0201-727X BECTHHUK PI'YIIC Ne 4 /2020

COJIEP’KAHME
MAIIMHOCTPOEHUE

Ko63eB K.O., Poiboak A.T., Baios C.A., boxko E.C. Onpenenenue ycumus,
CO3/IaBAEMOTO MPHUBOIOM BO3BPATHO-ITOCTYNATEILHOTO IBHYKCHUS
OBICTPOCHUCTBYFOIIETO OOOPYIIOBAHIST « .. vv'vvesenseneereneensensenseneeneeneeneensenennennenn 8

Konaecnukon B.!., MauTtyposB J.C., Kapnenko K.U., Jlannabuenko C.A.,

Hogsuxkos E.C. BiusiHre cocTaBa NITUKEPHOTO MOKPHITHSI, 00pab0TaHHOTO JIa3EPHBIM
o0ydyeHneM, Ha (PU3UKO-MEXaHUIECKHE W TPUOOIOTHYECKNE XapPAKTEPUCTHKH

Y027 (010163 (4 1<) Y St 15

KotecoB A.A. MeToauka omnpe/ieneHus napaMeTpoB BEpPOSITHOCTHOTO pacIpeaesieHus
COBOKYITHOCTH IIPOYHOCTHBIX XapaKTEPUCTUK KOHCTPYKIIMOHHBIX CTaJIeH 1O
BBIOOPOUHBIM JTAHHBIM ... .tueesensansensansensensensensensansansensensansansensensensmneeneeneenens 23

KotecoB A.A., KacbsinoB B.E., KorecoBa A.A. MeTtoaunka o0ecIieueHHS
0€30TKa3HOCTH METAJUTOKOHCTPYKIIMI IPy30TI0JhEMHBIX KPAHOB B TEUEHHE CPOKA
(00§72 30

HOABUKHOMN COCTAB, BE3OIIACHOCTH JABUXXEHUS U SKOJIOTrUs

Hoanecnuxos S1./0., Cunrora A.I'. UccnenoBanue BIMSAHNSA TPOTHBOIO3HON CUCTEMBI
Ha JUTUHY TOPMO3HOTO IyTH 3jekTponoe3aa D2/ ..o 40

Po:xxkora E.A., Kospurnna U.B. CoBeprieHCTBOBaHHE MTPOLIECCA TEXHOJIOTHH CMEHBI
3JIEMEHTOB JIFOJIEYHOIO ITOABEIMBAHUS ACCAKUPCKUX BATOHOB.....ciiviviiiiieiirinsirie e 45

Cximdyc A.K. KommnekcHoe ycoBepIIEHCTBOBAHNE XOJIOAUIBHON KaMepPbI
LS00 (0] 10T 95

®enoroB M.B., I'paueB B.B., 'pumienko A.B., Kpyuek B.A., Byaiokun A.M.,
Konapatenko B.I'. MaTtemaTudeckas MoJIe7Tb CUCTEMBI CMa3KH TETIOBO3HOTO
bi4% 101 T 64

NHOOPMAIIMOHHBIE TEXHOJIOI'MH,
ABTOMATHUKA U TEJIEKOMMYHHUKALIIMHN

IHanacos B.JI., Jomanckuii B.B., Capbsn A.C., Heuuraiisio H.M. [Ipumenenue
texaonorun DATA MINING asist TOBBIIIEHNST TOYHOCTH PETYJINPOBAHNS CKAThIBAHUS
OTIIETIOB HA COPTHUPOBOUHOM TOPKE ...« .ueuetettntttetententeeat ettt et et nieeaeeeanenaa 81

YIIPABJIEHUE U JIOTUCTHUKA HA TPAHCIIOPTE

Mamaes J.A., Copoxun [.B., loaruii U./1. K orienke moTeHImama pa3BuTus
MEX/[yHApOJIHOT'O TPAHCIIOPTHOTO KOPUAOPA: TEOPETHICCKHE ACTICKTBI. ... veeeeenenenn... 89

Caii B.M., I'opesoBa JI.FO. Metoanka 000CHOBaHUS TIOKa3aTeICH X03IHCTBYIOMINX
CYOBEKTOB JIJIsl ONIPEICTICHNS] YCTOHYUBOCTH OPTaHU3aIlMOHHON CeTH
C WICTIOJIb30BAHUEM MHOTO(MAKTOPHOTO AHAIHBA. ...\ vvveeseneenrenneneennensaneenneneenennene 102




ISSN 0201-727X BECTHHUK PI'YIIC Ne 4 /2020

Cupuna H.®@., 3yoxoB B.B. MozxennpoBaHie MHOTOareHTHOM Cpeibl CyObEKTHOTO
COTPYIHUYECTBA TPAHCIIOPTHO-HH(OPMALIMOHHOTO MPOCTPAHCTBA PETHOHA. . .............. 113

HImuat A.O. Bei6op moaxoaa ajis ONTHMH3AITIH TUTaHa QOPMHUPOBAHUS ITPUTOPOTHEIX
AJIEKTPOTIOE3/I0B HA OCHOBE TEXHOJIOTHUA MOJTYJTBHOTO JABUIKCHUS . .v'vveerenraneennnennnnns 123

JKEJIE3HOJIOPOKHBIIA IYTh U TPAHCHOPTHOE CTPOUTEJBLCTBO

HosakoBuu B.U., Muponenko E.B., Onankux A.H. O HOBOM crioco0e cBapKu
PEIBbCOBBIX IUIETEH ¢ 00SCIICUCHUEM YCTAHOBJICHHOTO TEMIICPATYPHOI'O PEKUMA HX
0 TG0 12 132

TPAHCIIOPTHASA SHEPTETHUKA

Ocunos B.A., Jlorynosa I1.A. Onpenenenre METPOIOTUUECKON HEOMPEACICHHOCTH
BEJIMYMHBI TOTEPb 3HEPTHU B TATOBOU CETU TOCTOSHHOTO TOKA. ...t eeueneeeeneaeaneananennn 139

Ocunos B.A., OcunoBa A.U. Omnpenenenue nokasareiaci HaIEKHOCTH
JIBYXYPOBHEBOI CUCTEMBI TPYITIOBOTO 3a3€MIICHHUS OTIOP .. e v eneneeneeaneneaneaneneannens 145

MOJEJIUPOBAHUE CUCTEM U IIPOLECCOB

Boarosa E.A., Bacuaenko B.B., Jlarynosa E.O., MykyTtagze M.A. MaremaTiueckas
MOJIEJIb ONOPBI CKOJIBKEHHUS C JIETKOMJIABKMM METAJUTHUECKUM U IIOPUCTHIM
0] 4 0) 1 (5 151

Bepekuna O.U., [TonoB O.H. PazeuTre TeXHUUECKHX CPENICTB OIICHUBAHUS PUCKOB... 161

KocrorsoroB A.A., Jlazapenko C.B., Aranos A.A., JIamenko 3.B. Cunres
KBa3HONTUMAIILHBIX MHOTOPEKHMHBIX 3aKOHOB YITPABJICHHUS HA OCHOBE YCIIOBHSI
MakcuMyMa (pyHKIIMU 0000IIEHHOW MOIITHOCTH M YCIIOBHS TPAHCBEPCANBHOCTH. . ......... 170

Kocrornoros A.A., IlenskoB A.C., Jlazapenko C.B. CTpykTypHO-TapaMeTpUUYECKUit
CUHTE3 aJJalITUBHOTO (DUIIBTPA OLICHKH COCTOSHUS TUHAMHUECKUX CUCTEM C
WCTIOJTb30BAHUEM TTPUHITATIA JTEKOMITOZUIIHH . . . .. eeeeeneeneeneeneaneeneeneaneeneeneaneeneanenns 180




ISSN 0201-727X BECTHHUK PI'YIIC Ne 4 /2020

CONTENTS
MECHANICAL ENGINEERING

Kobzev K.O., Rybak A.T., Vyalov S.A., Bozhko E.S. Force determination created by
the drive of the return-transfer motion of the rapid automatic equipment.................... 8

Kolesnikov V.1., Manturov D.S., Karpenko K.I., Danilchenko S.A., Novikov E.S.
Influence of slip coating composition treated by laser irradiation on physical-mechanical
and tribological characteristics of tribosystem 15

Kotesov A.A. Method for determining the parameters of the probability distribution of
the population strength characteristics of structural steels based on sample data......... 23

Kotesov A.A., Kasyanov V.E., Kotesova A.A. Model for ensuring the reliability of
metal structures of lifting cranes during their service period.................ccooeveiiinnt. 30

ROLLING STOCK, TRAFFIC SAFETY AND ENVIRONMENT

Podlesnov Y.D., Syluta A.G. Investigation of the influence of the anti-skid system on

the braking distance length of the ER2T electrictrain.................coooiiiiiiiiiiiininn., 40
Rozhkova E.A., Kovrigina 1.V. Improvement of the element change technology

process carrier suspension for PasSENGEr CarS .........ovvrieiirie i 45
Sklifus Y.K. Comprehensive improvement of the locomotive cooling chamber............ 55

Fedotov M.V., Grachev V.V., Grischenko A.V., Kruchek V.A., Budjukin A.M.,
Kondratenko V.G. Mathematical model of diesel locomotive lubrication system.......... 64
INFORMATION TECHNOLOGIES, AUTOMATION AND TELECOMMUNICATIONS

Panasov V.L., Domansky V.V., Saryan A.S., Nechitaylo N.M. Appliance the data
mining technology for improving the accuracy of rolling cuts control at a hump yard... 81

OPERATION AND LOGISTICS ON TRANSPORT

Mamaev E.A., Sorokin D.V. For assessment of the potential international transport
corridor development: theoretical 8SPECES .........ccoviiiiiiiii i 89

Say V.M., Gorelova D.Y. Methodology for substantiating indicators of economic
entities for determining the stability of the organizational network using multi-factor
ANAIY SIS, .. et 102

Sirina N.F., Zubkov V.V. Modeling the multi-agent environment of subject
cooperation in the transport and information space of the region............................. 113

Schmidt A.O. Choice of an approach to optimize plan of the formation suburban
electric trains based on the technology modular motion ................cccooiiiiinnnne. 123
RAIL TRACK AND TRANSPORT CONSTRUCTION

Novakovich V.1., Mironenko E.V., Opatskikh A.N. About new method of the long rails
welding with ensuring the set temperature mode of theirwork .....................c.. 132




ISSN 0201-727X BECTHHUK PI'YIIC Ne 4 /2020

POWER ENGINEERING ON TRANSPORT

Osipov V.A., Logunova P.A. Determination of metrological uncertainty of energy loss
value in dc traCtion NEIWOIK. .........oue e 139

Osipov V.A., Osipova A.l. Determination of reliability indicators of a two-level system
Of group grounding SUPPOITS. .. .. v ettt ettt et e et et et eaeaeas 145

MODELING SYSTEMS AND PROCESSES

Bolgova E.A., Vasilenko V.V, Lagunova E.O., Mukutadze M.A. Mathematical model
of a sliding support with a fusional metal coating of the bushing and a porous coating of
TN SN . o 151

Verevkina O.1., Popov O.N. Development of technical tools for risk assessment......... 161

Kostoglotov A.A., Lazarenko S.V., Agapov A.A., Lyaschenko Z.V. Synthesis of
guasi-optimal multi-mode control rules based on condition of the maximum function of
the generalized power and the conditions of transversality.....................cooviiiiiiin.. 170

Kostoglotov A.A., Penkov A.S., Lazarenko S.V. Structural and parametric synthesis
of adaptive filter for estimate of the state of dynamic systems using the decomposition
O 0T L= P 180




