MOJABUKHOMN COCTAB, BE3OITACHOCTD JABUKEHUS
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B. A. Kapnviues, A. b. boromuna, A. B. Cmpaxosa

OINPEJEJEHUE T'PAHUYHBIX XAPAKTEPUCTHUK ABTOPEXKMMA TOPMO3HOM
CUCTEMBI I'PY30BOI'O BAI'OHA U3 YCJIOBUA BE3BbIO30BOI'O TOPMOXEHMUSA

AnHoTanus. PaccMOTpeHO pelieHre akTyalbHOH 3aJaud MCCIEI0BaHUS OTpaHMYEHMH,
OTHOCSIIMXCS K aBTOPEXKHMY, KOTOpbIE HAK/IabIBAIOTCS Ha [aBJICHHE B TOPMO3HOM
LHWINHIDPE, YTO CIIOCOOCTBYET OOOCHOBAHHIO €r0 PALOHAIBHON XapaKTEPUCTUKHU AABICHUS
OT 3arpy3ku Barona. [logpoOHO M3y4eHO ycCIOBHE HENOMYLICHHUS 1033, KOTOPOE MO3BOJISET
OIIpPEIeNINTh MAKCUMAJIbHO JOIyCKaeMOe JaBJICHHE B TOPMO3HOM LIuHIApe. B pesynbrare
HCCIICIOBAHNUH II0JydeHA 3aBUCHUMOCTb AABJICHHS B TOPMO3HOM LWIMHAPE U3 YCIOBHSA
0e3bI030BOr0 TOpMOXEHHUs. Taxke BbIBeleHa (QYHKIMS, SIBISIOMIASACS OrpaHUuYCHHEM
MaKCUMaJIbHBIX JTaBJICHHUI NPH BHIOOpE MapaMeTpoB aBTOPEKUMA — (GYHKIUS JOMYCKAEMBIX
MaKCHUMaJIbHBIX JaBJICHUN B TOPMO3HOM LIMUIMHIPE OT OCEBOM Harpy3Ku BaroHa [yisi CKOPOCTH,
OTIpeeIsIoIe MUHUMAaIbHOE 3HaYCHUE KOO PHUINEHTA CLIEIUICHHS.

KaroueBble  cioBa:  aBTOpeXHM, OrpaHUYEHHE  MAaKCUMAJIbHBIX  JIaBJICHHH,
XapaKTePUCTUKU NABJICHUs OT 3arpy3KH BaroHa, YCJIOBHE HENOMYILEHHs 033, MapaMeTpsbl
CHCTEMBI.

Jns ummruposBanusi: Kapneiues, B. A. OmpeneneHve TpaHUYHBIX XapaKTEPUCTUK
aBTOpEXXKMMa TOPMO3HON CUCTEMBI TPY30BOTO BaroHa 3 YCJIOBHUS 0€35I030BOTO TOPMOXKEHUS
/ B. A.KapnberueB, A. b. bBonoruna, A. B. CtpaxoBa // BecrtHuk PocToBckoro
roCy/IapCTBEHHOTO YHUBepcuteTa myTei coobOmienus. — 2024, — Ne 1. — C. 8-14. — DOI
10.46973/0201-727X_2024_1 8.

V. A. Karpychev, A. B. Bolotina, A. V. Strakhova

DETERMINATION OF THE BOUNDARY CHARACTERISTICS OF THE AUTO MODE
OF THE BRAKE SYSTEM OF A FREIGHT CAR FROM THE CONDITION
OF NO-BASE BRAKING

Abstract. This paper considers the solution to the current problem of studying the
restrictions related to auto mode, which is imposed on the pressure in the brake cylinder
helping to substantiate its rational characteristics of pressure from car loading. This paper
studies in detail the condition for preventing skidding, which provides determination of the
maximum permissible pressure in the brake cylinder. The dependence of the pressure in the
brake cylinder was obtained from the condition of skidless braking. A function is also derived
that is a limitation of the maximum pressures in choosing auto mode parameters such as a
function of the permissible maximum pressures in the brake cylinder from the axial load of
the car for a speed that determines the minimum value of the adhesion coefficient.

Keywords: auto mode, limitation of maximum pressures, pressure characteristics from car
loading, condition for preventing skidding, system parameters.

For citation: Karpychev, V. A. Determination of the boundary characteristics of the auto
mode of the brake system of a freight car from the condition of no-base braking / V. A.
Karpychev, A. B. Bolotina, A. V. Strakhova // Vestnik Rostovskogo Gosudarstvennogo
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A. A. Kynoxos, A. C. Hluukapyx, P. X. Paguxos

HOBBIIIEHUAE Y®®EKTUBHOCTH TEXHOJOI' MU IPETOKPACOYHOMI
HOArOTOBKHU KY30BOB BAT'OHOB C UCIIOJIB30BAHUEM MOJEJIN
OOPMHUPOBAHUA KAYECTBA OUUCTKHN NIOBEPXHOCTH

AnHotanus. IlpencraBieHbl pe3yibTaTbl HCCIEJOBAHUN IO YIYUYLIEHHIO IIpoliecca
MPEeIOKPACOYHON TOATOTOBKM KYy30BOB BAaroHOB Ha OCHOBE MOJETHpPOBAHUS Ipoliecca
OYMCTKH M (OPMHPOBAHMS KauecTBa MOBEPXHOCTH. B paboTe mpoBeneHO HcCiieIOBaHHE
(U3UKO-MEXaHUYECKUX CBOMCTB Cpel IKCIUIyaTaLIMOHHBIX 3arps3HEHHN, HaXOMALIMXCS Ha
KY30BHOW 4acTH MOJBMKHOTO COCTaBa IpHU MpUEMKE B peMOHT. Pe3ynbTaThl moKas3alid, 4To
OOJIBLIIMHCTBO THUIIOB 3arpsi3HEHUH MOTYT ObITH COOTHECEHBI IO IKajie TBepAocTH Mooca ¢
W3BECTHBIMH MaTepHalaMH, 4TO CYLIECTBEHHO oOjerdaer ux ucciegosanue. Ha ocHoBe
MOJYYEHHBIX JAAHHBIX B CTaThe MPEAJIOKEHA MOJENb OYHUCTKH W (POpMUPOBAHMS KaduecTBa
MPEIOKPACOYHON  TOATOTOBKM  TOBEPXHOCTH, IpUMEHseMas TIepel  HaHeceHHEM
JIAKOKPACOYHOT'0 MOKPBITHL. MozeIb nMeeT NpaKTHIECKOe MPUMEHEHHUE B BUJIE KOHKPETHBIX
TEXHOJIOTHYECKUX PEXKUMOB 00paOOTKH, IPUBEACHHBIX B CTAThE.

KnroueBble c10Ba: OJBIXHON COCTAB, Ky30B, PEMOHT, ITPE/IOKpacovHast 00padoTKa, KayecTBo.

Jns uutupoBanusi: KymekoB, A. A. lloBeimenue 3(QQeKTHBHOCTH TEXHOIOTHH
MPEOKPACOYHON MOJTOTOBKH KY30BOB BarOHOB C HMCITOJB30BAHUEM MOJIETH (POPMUPOBAHHS
KadecTBa ourcTkH nmoBepxHoctH / A. A. Kysbkos, A. C. Illunkapyk, P. X. Padukos // BectHuk
PocroBckoro rocyaapcTBeHHOro yHUBepcuTeTa nmyrteit coodmenus. — 2024, — Ne 1. — C. 15—
21. - DOI 10.46973/0201-727X_2024_1_15.

A. A. Kulkov, A. S. Shinkaruk, R. H. Rafikov

INCREASING THE EFFICIENCY OF PRE-PAINTING TECHNOLOGY
OF CAR BODIES USING THE MODEL
FORMATION OF SURFACE CLEANING QUALITY

Abstract. The results of research on improving the process of pre-painting preparation of car
bodies based on modeling the cleaning process and the formation of surface quality are presented.
The work carried out a study of the physical and mechanical properties of operational contaminant
media located on the body part of the rolling stock that accepted for repair. The results showed that
most types of contaminants can be correlated on the Mohs hardness scale with known materials,
which greatly facilitates their study. Based on the data obtained, the article proposes a model for
cleaning and forming the quality of pre-painting surface preparation, used before applying the paint
and varnish coating. The model has practical application in the form of specific technological
processing modes given in this paper.

Keywords: rolling stock, bodywork, repair, pre-painting, quality.
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. H. Kypunxun, B. B. I'paues, A. I'. bpacun

YUYET EPEXO/IHBIX ITPOIIECCOB B JIU3EJb-TEHEPATOPHOM YCTAHOBKE
TEIIJIOBO3A IIPH BBIITIOJIHEHUU TAT'OBbIX PACYETOB

AnHoranmus. Ha nepexojHble NpPOIECCHI, BHI3BAHHBIC H3MEHEHHEM pPEKHMMa pPabOThI,
MPUXOANUTCS 3HAYMTENBHAS [0Sl BpPEMEHU pabOThl AM3ETb-TCHEPATOPHON YCTAaHOBKU
TCIJIOBO3Aa. HpI/I OTOM B TAT'OBBIX pacu€Tax NPUHUMACTCA MTHOBCHHOC N3MCHCHUEC MOIITHOCTHU
M pacxojia TOIUIMBA CUJIOBOIM YCTAaHOBKOH B MOMEHT IEPEBOJIa PYKOSTKU KOHTPOJIJIEPA, Y4TO
MOXET TPHUBOJWTh K CHHKCHHIO KX TOYHOCTH. Ha OCHOBaHWUM CTATUCTHYECKOTO H
PErpEeCCHOHHOTO aHalM3a JAaHHBIX PETUCTPALMU TOACUCTEMbI OOPTOBOM JHATHOCTHKHU
TerioBo30B 2TD116Y B pabore mpemiokeHa ¥ OOOCHOBaHA METOAMKA YY€Ta BIUSHUS
MEPEXOHBIX TPOIECCOB HA YPOBEHb MOIIHOCTH CHIIOBOM YCTAHOBKH M Pacxoj] TOILTUBA.
IMonydyeHHble pe3yibTaThl MO3BOJSIOT YTOYHHUTH MApaMETPhl TATOBOW XapaKTEPUCTUKU
JIOKOMOTHBA U MOT'YT UCITIOJIb30BaTbCA NPH BBIITOJHCHHUU OINICPATUBHBIX TATOBBIX paCYC€TOB.

KarwueBble cjioBa: TepexoaHbIe TMPOIECCHl, Pacxoj] TOIUIMBA, IHW3elb-TeHepaTopHast
YCTaHOBKA, CHHXKCHUE MOIIHOCTH, TETIJIOBO3.

Jasa ourupoBanusa: Kypwikun, J. H. Yuer nepexoaHsIx MpOIECCOB B JMU3EIb-
TeHEepaTOPHOH yCTaHOBKE TEIIOBO3a IPH BHINOJIHEHUH TATOBHIX pacyetoB / J{. H. Kypunkus,
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D. N. Kurilkin, V. V. Grachev, A. G. Bragin

ACCOUNTING FOR TRANSIENT PROCESSES IN A LOCOMOTIVE
DIESEL GENERATOR EQUIPMENT
WHEN PERFORMING TRACTION CALCULATIONS



Abstract. The transient processes caused by changes in the operating account a significant
proportion of the operating time of the locomotive diesel generator equipment. At the same
time, in traction calculations, the change in power and fuel consumption by the power plant is
assumed to be instantaneous, which can lead to a decrease in their reliability. The methods of
statistical processing and regression analysis of experimental data were used in the work.
Based on the statistical analysis of the registration data of the on-board diagnostics subsystem
of 2TE116U locomotives, a methodology for taking into account the influence of transients
on the power plant power level and fuel consumption is proposed and justified. The results
obtained make it possible to clarify the parameters of the traction characteristics of the
locomotive and can be used when performing operational traction calculations.

Keywords: DSU transition process, DSU fuel consumption, DSU power reduction.
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JKEJIE3HOJIOPOKHBIMA IYTh U TPAHCHOPTHOE CTPOUTEJLCTBO

. A. Pazysaes, M. I'. Yaxnos

SKCHHEPUMEHTAJIBHOE OIIPEJEJEHUE IBYXITAPAMETPUYECKOI'O
TEMIIEPATYPHOI'O KPUTEPUSA HAYAJIA UHTEHCUBHOI'O KPUOTI'EHHOI'O
BJIATOIIEPEHOCA B PA3JIMYHBIX BUJAX INNIMHUCTBIX TPYHTOB

AnHoTaummsi. /[y npenoTBpareHis 00pa3oBaHus MyYMH Ha KEIe3HOIOPOKHOM IMyTH TPH
CE30HHOM IIPOMEP3aHUM BO3MOXKHO MPUMEHEHHE CII0C00a, MPeyCMaTPUBAIOLIEr0 CO3/laHUE B
Telle WM OCHOBAaHMM 3€MJISTHOTO TIOJIOTHA KamWUIAPHOrO Oappepa MyTEM HMHBEKIUH
TMJPOU30IMPYIOIINX COCTABOB, YTO UCKIIFOUAET KPUOT€HHBIN BIIAroNnepeHoOC B AaKTUBHYIO 30HY.

DOI 10.46973/0201-727X_2024_1_35



Jns Gonee TOYHBIX MPOTHO30B M HA3HAYEHHS TIyOWMHBI KalWUIAPHOTO Oaphepa mHpu
MIPOEKTHPOBAHNHU aBTOPAMHU IOCTaBJIEHA 3a/la4ya [0 YCTAaHOBJICHHUIO ABYXIapaMeTPUIECKOro
KpuTepus (OT 3HAUEHUS TEMIIEPATyphl U TPaJUeHTa TEMIIEpaTyphl) Hadalla HHTEHCHUBHOTO
KPUOTEHHOT'O BIIArONEPEeHOCca JUIsl TIMHHUCTBIX TPYHTOB W €r0 3aBHCUMOCTH OT YHCIIA
IJIAaCTUYHOCTH. B paboTe ommcaHBl MOCTaHOBKA W IIPOBEICHHE, a TakKe OOOOIICHBI H
MIPUBENEHBl PE3YNbTAaThl JTAOOPATOPHBIX SKCIIEPUMEHTOB, HAIMPABICHHBIX HAa peEIIeHHEe
MOCTaBJIICHHOM aKTyaJbHOM 3aJauu.

ITo pe3ynbraTam 3KCIEpUMEHTA IS PA3IMIHBIX BUIOB TITUHUCTHIX TPYHTOB (B MHTEpBAJC
grcia wiactuaaoctr ot 0,05 mo 0,13) ompeneneHs! 1 amIpPOKCHMHUPOBAHBI KCITOHCHITMATHHOM
(dyHKIEH — ByXMapaMEeTpUYeCKHe TEeMICPATypHbIC KPUTCPHM Havala HHTCHCHBHOIO
KPHOTSHHOTO BJIarornepeHoca 1Moji KamWUIIPHeIM OapbepoM. [lomydeHHbIe SKcrepruMeHTaTbHBIC
JTAHHBIE JOTIOIHUTEFHO alPOKCHMUPOBAHBI 110 YHCITY TUNIACTUYHOCTH TIIMHUCTOTO TPYHTA.

KamoueBnle ciaoBa: jkene3Has J0pora, KanWUISPHBIA Oapbep, 3eMISHOE TOJOTHO,
CC30HHOE TIPOMEp3aHue, TeMIlepaTypa TPYHTOB, TPaIUEHT TEMIIEPATyphl TPYHTOB,
BIIArOTIIEPEHOC.

Jas  ourupoBanus: PasyBaeB, [I. A. DOkcrnepuMeHTanbHOE  OINpeAeeHHE
JBYXIapaMeTPUUYECKOTO TEMIIEPATypHOro KPUTEpHsl Hayala MHTEHCHUBHOIO KpPHOTE€HHOIO
BIIATOTIEPEHOCa B PA3IMYHBIX BUAAX TIMHUCTHIX TpyHTOB / JI. A. PasyBae, M. I'. Yaxmos //
BectHuk PocToBCKOTO rocyjapcTBEHHOTO YHUBEpcUTeTa myTelt coobmenus. — 2024. — No 1.
—C. 35-44. - DOI 10.46973/0201-727X_2024_1_35.

D. A. Razuvaev, M. G. Chakhlov

EXPERIMENTAL DETERMINATION OF THE TWO-PARAMETER TEMPERATURE
CRITERION FOR THE ONSET OF INTENSIVE CRYOGENIC MOISTURE TRANSFER
IN VARIOUS TYPES OF CLAYEY SOILS

Abstract. A method for creating a capillary barrier in the subgrade soil of railway
pavements by injecting waterproofing compounds has been proposed and justified for use in
adverse soil and hydrological conditions and deep seasonal freezing of soils. The
implementation of this method allows for the elimination of frost heaving in the active zone
of the subgrade during seasonal freezing.

For more accurate predictions and determining the depth of the capillary barrier during design,
the authors aimed to establish a two-parameter criterion (based on temperature and temperature
gradient) for the onset of intensive cryogenic moisture transfer in clayey soils, and its dependence
on the plasticity index. The paper describes the formulation, implementation, and presents the
results of laboratory experiments aimed at solving this relevant problem.

Based on the experiment results, exponential functions for the two-parameter temperature
criteria for the onset of intensive cryogenic moisture transfer beneath the capillary barrier have
been determined and approximated for various types of clayey soils (within the plasticity index
range of 0.05 to 0.13). Additionally, the obtained experimental data have been further
approximated based on the plasticity index of the clayey soil.

Keywords: railway, capillary barrier, subgrade, seasonal freezing, soil temperature, soil
temperature gradient, moisture transfer.

For citation: Razuvaev, D. A. Experimental determination of the two-parameter
temperature criterion for the onset of intensive cryogenic moisture transfer in various types of
clayey soils / D. A. Razuvaev, M. G. Chakhlov // Vestnik Rostovskogo Gosudarstvennogo
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B. JI. lllanosanos, B. B. Apxunos, A. I'. Kouyp, A. B. Mopo3os, M. B. Oxocm

BJIMSIHUE XAPAKTEPUCTHUK BAJIJIACTHOI'O MATEPUAJIA HA MO YJIb
JE®POPMALUU SKCIVNIYATUPYEMOI'O BAJLIJIACTHOTI'O CJIOA™*

AHHoTaumsi. OIUCHIBAIOTCSI NOJIEBBIE 3KCIIEPUMEHTATIbHBIE NCCIIEI0BAHMS OaTIACTHOTO CIIOS
MPSIMBIMU METOJIaMH JITIs1 OTIpeIeNICHHS CBOMCTB MaTepraiia U ONpeaeieHus: MOLyIs AeopManum
JMHAMUYECKMMH HWCTIBITAHUAMH OT JEWUCTBHA YAApHOM CHJIBI 4epe3 KPYIJbId INTamIl ¢
ncronp3oBadueM mprdopa ZORN ZFG 3.0, koTopbie MPOBOAMINACH HA ISHCTBYIONINX YI9acTKaxX
KEJIE3HOIOPOKHOTO IMyTH. B KauecTBe HAaTYpHBIX Y4acTKOB BBIOpAHbI NEPETOHBI C PA3TUYHON
3aCOPEHHOCTHIO U TIPOMYILECHHBIM TOHHRKEM, a TaKKe Y4acTOK IMyTH TPy30BOTO JBOpa, T
JUTUTETIbHOE BPeMsI HE BBIIIOJIHSUIACH OYHCTKA OasutacTHoro ciosl. 11o pesysnbraTtaM npoBeAeHHBIX
WCCIIEIOBAaHUI ONpeeieHbl B3aUMOCBSI3H MEXKIY HCTUPAEMOCTBIO IIEOHS, CONPOTHBICHUEM
eOHs yapy Ha KOMPE W 3aCOPEHHOCTBIO OAJNIACTHOTO CIIOSI, & TAKXKE MOTYYCHBI 3aBUCUMOCTH
MEKTy 3aCOPEHHOCTBIO 0aJTaCTHOTO CIIOS M MOAyJieM JepopMariyu.

KioueBble ci10Ba: OayuiacTHEIN CIOH, 3aCOPEHHOCTD, MOIYJIh Ae(hOPMAIHH, UCTHPAEMOCTb.

Jns uuTupoBaHMsi: BiusHHE XapakTepHCTHUK OaljacTHOrO Marepuana Ha MOIYJb
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V. L. Shapovalov, V. V. Arkhipov, A. G. Kochur, A. V. Morozov, M. V. Okost

INFLUENCE OF THE CHARACTERISTICS OF THE BALLAST MATERIAL
ON THE DEFORMATION MODULUS OF THE OPERATED BALLAST LAYER

Abstract. The paper describes the field experimental studies which were carried out on
active sections of the railway track. The research observed the ballast layer using direct
methods to determine the properties of the material and the deformation modulus by dynamic
tests from the impact force action through a round stamp using the ZORN ZFG 3.0 device. As
full-scale sections, hauls with varying contamination and missed tonnage were selected as well
as a section of the cargo yard track where the ballast layer had not been cleaned for a long
time. Based on the results of the studies, the links between the abrasions of crushed stone, the
resistance of crushed stone to impact on a pile driver and the clogging of the ballast layer were
determined. It was obtained the links between the clogging of the ballast layer and the
deformation modulus.

Keywords: ballast layer, clogging, modulus of deformation, abrasion.
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K. A. I'ooosanwvii, B. B. 3vipsnos, A. U. Konobos, 3. A. Mamaes
O MOAEJISIX TPAHC®OPMALIMU JEATEJIBHOCTHU JIOTHCTHYECKOI'O OITIEPATOPA

AHHoOTanus. 3HaYUMYIO pOJIb B COBPEMEHHOH 3KOHOMHKE HIPalOT JIOTMCTHYECKHE
oreparopbl, (OpPMUpYIOIIKE HE TOJIBKO COOTBETCTBYIOIIUM PBIHOK YCIyTr, HO H
ONpeaeNsIONUIMe TEMIIBI U TEHACHIMHM Pa3BUTHS HAMOHAJIILHONM 3KOHOMUKH. MI3MeHeHus u
TpaHc(OPMAaILIMU ITOTO PBIHKA, KOTOPBIE MOCITYKWIH MPEIMETOM HCCIECIOBAHUS B JIAHHOM
cTaTbe, TpeOyIOT KaYeCTBEHHOTO aHaIN3a.

B pabore mpuBoauTCS aHANH3 3KOHOMHUYECKUX, TEXHOJIOTHUECKUX W MH()OPMAITMOHHBIX
TpaHc(hopManuii JIOTUCTHYECKOTO PHIHKA, a TaKKe€ METOIOJOTHYECKHUX IOAXOJ0B K UX
(opManTU30BaHHOMY TPEACTABICHUIO B MOJENAX ONTHMAIBHOTO IUIAHUPOBAaHUS U
ynpasienus. [IpeacTaBieH COMOCTaBUTEIBHBIM aHANU3 Pa3HBIX KOHUENTOB HCCIIECIOBAHUS
W3MEHEHUl B padoTe JIOTMCTUYECKOrO Oleparopa: OT MaKPOAIKOHOMUYECKHX MOJeNeH
MIPOM3BOJCTBEHHO-TPAHCIIOPTHOTO  IJIAHWPOBAaHHSA 7O  MOJENEeH  peHMHXUHHPUHTA
JIOTUCTHYECKUX MPOLIECCOB Ha OMEPAMOHHOM YPOBHE MPEANPUATHS.

[lokazaHo, 4To HMCHONB30BaHHE LUUQPOBBIX IUIATPOPM M TEXHOJIOTUH Ul Pa3BUTHA

OTJCNBHBIX CEPBHUCOB JIOTHCTUYECKOTO pBIHKA SBISAETCS  JHEProdpPeKTHBHBIM U
pecypcocOeperamonmM  TPEHAOM DPa3BUTHS  ONEPAMOHHON pabOTBl  JIOTHCTHYECKOTO
oreparopa.

KiamoueBble cj10Ba: JIOTMCTUYCCKUN OrepaTrop, aKTUBBI MPCANIPUATHA, LII/I(I)pOBBIC
TCXHOJIOTHH, umprBas{ JIOTUCTHUKA, ONTHUMAJIBHOC IINIAHUPOBAHUEC U  YIIPABJICHUC,
MOACIINPOBAHHUEC.

s outupoBanus: O wmomemsx TpaHchOpMaldU AEITEILHOCTH JIOTHCTHYECKOTO
orreparopa / K. A. Togosansrii, B. B. 3sipstaoB, A. 1. Koio6os, D. A. Mawmaes // BectHux
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K. A. Godovany, V. V. Zyryanov, A. I. Kolobov, E. A. Mamaev

ABOUT THE MODELS OF TRANSFORMATION OF THE LOGISTICS
OPERATOR'S ACTIVITIES

Abstract. Logistics operators play a significant role in the modern economy, forming not
only the relevant service market, but also determining the pace and trends of development of
the national economy. The changes and transformations of this market require their qualitative
analysis, which are the subject of research in this article.

The paper provides an analysis of the economic, technological and informational
transformations of the logistics market, as well as methodological approaches to their
formalized representation in optimal planning and management models. A comparative
analysis of different concepts of the study of changes in the work of a logistics operator is
presented: from macroeconomic models of production and transport planning to models of
reengineering of logistics processes at the operational level of the enterprise.

It is shown that the use of digital platforms and technologies for the development of
individual services of the logistics market is an energy-efficient and resource-saving trend in
the development of operational work of a logistics operator.

Keywords: logistics operator, enterprise assets, digital technologies, digital logistics,
optimal planning and management, modeling.
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B. H. 3ybkos, H. H. Mycuenko

AHAJIN3 MTOKA3ATEJIEN U MEPBI 10 UX BBIITOJTHEHUIO HA TIPUIIOPTOBOM
I'PY30BOM CTAHIIMA HOBOPOCCHUICK

AHHOTauusl. BpimonHeH aHanu3 mnokazaTened NpUIIOPTOBOM TIPY30BOM  CTAHIMU
HoBopoccuiick 1 pa3paboTaHbl MEPHI MO MX BBIMOJHECHUIO. Y CTAHOBJICHO, YTO OCHOBHBIMH
MPUYUHAMH ~CHIDKEHHSI OOBEMOB BBITPY3KH SIBIUTUCh OTPAaHWYEHHSA, CBS3aHHBIE C
TEOMOINTHIECKAIMHU COOBITUSIMH B CTpaHe, HeOIaronmpusTHBIMHA TOTOJHBIMH yCIIOBHSIMH B
MOpTYy, OTCYTCTBHEM Yy TOJydYareled CKIAJCKUX EMKOCTe H MOPCKUX CYIOB,
KOpOHaBUpycHOU wHbpeknued B Poccuu u np. DTO NPUBOAUT K HEBBIMOIHEHUIO MPOCTOS
MECTHBIX BaroHOB Ha cTaHIWW HoBOpOCCHIiCK, 4TO MOTpeOOBaIO MPOBEACHHS aHAIH3A H
BBISIBJICHUS TIPUYMH HEBBIMOIHEHUSI MPOCTOSI MECTHOTO BaroHa Ha oTBeTcTBeHHOCTH OAO
«PX]1» mo sneMeHTaM: «OT MPHUOBITHS JI0 TIOJAYn», OT OKOHYAHUS TPY30BOM ONEpaIuu 10
yOOPKU» 1 «OT yOOPKH A0 OTHpaBieHws». Cpear OCHOBHBIX TPUYNH HEBBIITOIHEHUS ITPOCTOS
MecTHOro BaroHa Ha oTBercTBeHHOCTH OAQO «PX/]» MOXHO BBIIEINUTH OXKHUIAHHE
oopMIICHUS TIePEaIPeCOBKU, a TaKKE MPOCTON BaroHOB 0e3 o(opMIICHHS MEepPeBO30YHBIX
JOKYMEHTOB BBHJY 3ampera THorpy3ku Ha 3amagHo-CHOMpCKyro nopory u ap. Taxxke
MPOBEJIEH aHaIHW3 IPOCTOS MECTHBIX BarOHOB Ha OTBETCTBEHHOCTH T'PY30MOIydaTenei,
KOTOprfI IMoKa3ajl €ro 3aBbIIICHUC HAa NOABEC3AHBIX IMYyTAX BCEMU KIIMCHTaAMHU. OCHOBHBIMU
NpUYNHaAMU HCBBIIIOJIHCHUA HOPMBI MPOCTOSA MECTHBIX BaroHoB Ha OTBCTCTBECHHOCTHU
TPY30II0IyJaTeNeH SIBISIOTCSA: HECBOEBPEMEHHBIN ITOIX0]] MOPCKUX CYAOB, HEUCIIPABHOCTD
HOpr30‘IHO-BbII‘py30‘-IHOI>i TCEXHUKHWN W MCXAaHHU3MOB, HpI/I6I>ITI/Ie II0€340B BHE IIJIaHA HX
MIOBOJIa, HATMYNE M3IIUIITHETO BAarOHOTIOTOKA B apec psiia MPEapHUsITHI, 00CTy)KUBACMBIX
CTaHUUEH.

KiioueBblie cj10Ba: KOMMYECTBEHHBIE H KAYECTBEHHBIE TTOKA3aTENN PAOOTHI CTAHIIHH, TIPOCTON
MCCTHOI'O Barosa, pa60q1/1171 IMapK BaroHoB, MPWUYMWHBI HCBBIIIOJIHECHHUA HOPM IIPOCTOS BAaroHoOB,
MEPHI TI0 COKPAIIIEHHUIO MPOCTOS BaTOHOB, 3()(heKTHBHOCTH UCTIONH30BAHMS BATOHHOTO TApKa.
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V. N. Zubkov, N. N. Musienko

ANALYSIS OF INDICATORS AND MEASURES FOR THEIR IMPLEMENTATION
AT THE NOVOROSSIYSK PORT CARGO STATION

Abstract. The analysis of the indicators of the Novorossiysk port cargo station was carried
out and measures for their implementation were developed. It was found that the main reasons
for the decrease in unloading volumes were restrictions related to geopolitical events in the
country, adverse weather conditions in the port, the lack of storage tanks and sea vessels for
recipients, coronavirus infection in Russia, etc. This leads to non-fulfillment of the downtime
of local wagons at the Novorossiysk station, which required an analysis and identification of
the reasons for non-fulfillment of the downtime of a local wagon on the responsibility of JSC
"Russian Railways" according to the elements: "from arrival to delivery", “from the end of the
cargo operation to cleaning" and "from cleaning to departure". Among the main reasons for
non-fulfillment of the downtime of a local carriage on the responsibility of JSC "Russian
Railways": waiting for the registration of redirection, as well as the downtime of wagons
without registration of transportation documents due to the prohibition of loading on the West
Siberian Road, etc. An analysis of the downtime of local wagons on the responsibility of the
consignees was also carried out, which showed its overestimation on the access roads by all
customers. The main reasons for non-compliance with the standard of downtime of local
wagons on the responsibility of the consignees are: untimely approach of ships, malfunction
of loading and unloading equipment and mechanisms, arrival of trains outside the plan of their
supply, the presence of excessive car traffic to a number of enterprises serviced by the station.



Keywords: quantitative and qualitative indicators of the station operation, idle time of the
local car, the working fleet of cars, the reasons for non-fulfillment of idle time of cars,
measures to reduce idle time of cars, the efficiency of the use of the car fleet.
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B. C. Konoxonvnuxos, T. A. @ananeesa

BJIMAHUE CTPYKTYPBI IOE3JOIIOTOKA HA ITPOITY CKHYIO CIIOCOBHOCTD
CTAHIIMM ! ITIEPETOHOB

AHHOTanus. B HacTosmee BpeMst pacTeT IO 1MOE30B MOBBIIIEHHOTO Beca W JTHHBL
Bo3Hnkaer HEOOXOAMMOCTh M3YYCHHS BIUSHUS M3MEHEHUS CTPYKTYpHI IOE3/I0MOTOKA Ha
MPOMYCKHYIO CIIOCOOHOCTh 1 HHPPACTPYKTYPY yU4acTKa.

C noMoIbI0 MMUTAIIMOHHOTO MOJICTTUPOBAHUS MCCIIEAYETCS MPOIYCKHAs CIIOCOOHOCTh
ydJacTKa Py NPOITyCKe Pa3HOPOIHOTO MOTOKA B YCIOBHSAX H3MEHSIOMIEHCS HHPPACTPYKTYPHI.
Hccnenyercs Bompoc ompeseneHuss He0OXOUMOTO KOJIMYECTBA YIUIMHEHHBIX IyTeH IS
00pabOTKH MOTOKA [OE30B 33JaHHOM CTPYKTYpHI. BhIsBIAETCS 11e1eC000pa3sHOCTh BBEICHUS
KECTKOM crienuanu3anuy myrei craHuuu. OnpeaensieTcs poImycKHasi CHOCOOHOCTh CTaHIMH
IpU pa3sHOM KOJHMYECTBE YUIMHEHHBIX MyTeH, 0ObeMe BXOIHOTO TOTOKA U COOTHOLICHUS
cTpyii B HeM. PaccumTtaHbl KOX(PQUIMEHTHI, MPHUBOISALIAE PACUYCTHYIO MPOIMYCKHYIO
CIOCOOHOCTh K MOJYYeHHOW B pesyiabraTe MozenupoBaHus. OnpeneneH ypoBEHb
JOIMYCTUMOM TIOJIE3HOM 3arpy3ku IyTel T'py30BOIO YUIMHEHHOTro mapka. Ha ocHoBanum
IKCIIEPUMEHTOB CZEIaH BBIBOJA: 4eM Oosee pa3sHOOOpa3eH MO CTPYKType MOE3J0NO0TOK, TeM
MeHee IUIOTHBIM OH JIOJDKEH OBITh. 3a CYeT PeryJMpoBaHHS Pa3MepOB BXOJHOTO MOTOKA
yJIaeTCsl YIYYIIUTh UCTIONIb30BaHHE HHPPACTPYKTYPBI CTAaHIIUH.

KiroueBble cioBa: aHanM3 3aJepKeK, HPOIYCKHAs CIOCOOHOCTb, HMMHUTAIIMOHHOE
MOJICJINPOBAHHKE, ITyTEBOE PA3BUTHE, HEPABHOMEPHOCTD JIBHXKEHHUSI, PA3HOPOIHBIN TTOTOK.

Jas outupoBanus: KomokoneHukos, B. C. BiusHue cTpykTypsl NO€3I0NOTOKAa Ha
MPOMYCKHYIO CIOCOOHOCTH cTaHiuu U nieperonoB / B. C. Konokonsaukos, T. A. dananeesa
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V. S. Kolokolnikov, T. A. Falaleeva

THE INFLUENCE OF THE TRAIN FLOW STRUCTURE ON THE CAPACITY
OF THE STATION AND OF THE ADJOINING SPAN



Abstract. Currently, the proportion of trains of increased weight and length is growing.
There is a need to study the impact of changes in the structure of train traffic on the capacity
and infrastructure of the site.

With the help of simulation modeling, the throughput of the site is investigated when
passing a heterogeneous flow in a changing infrastructure. The issue of determining the
required number of elongated tracks to handle the flow of trains of a given structure is being
investigated. The expediency of introducing strict specialization of the station's tracks is
revealed. The capacity of the station is determined with a different number of elongated paths,
the volume of the input stream and the ratio of jets in it. The coefficients that bring the
calculated throughput to the one obtained as a result of the simulation are calculated. The level
of permissible payload of the tracks of the extended cargo fleet has been determined. Based
on the experiments, it was concluded that the more diverse the train traffic is in structure, the
less dense it should be. By adjusting the size of the input stream, it is possible to improve the
use of the station infrastructure.

Keywords: delay analysis, throughput capacity, simulation model, track development,
irregularity of movement, heterogeneous flow.
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H. A. Ocunyes, A. H. Paxmaneynos, I1. H. Muwxypos, C. H. Kopnunos, M. C. Menvnuxog

KOHUENIUS TUEPUIHOM MHOI'OKPUTEPUAJIBHOM MOIEJIN
YCTOMUYMBOM LENUA MMOCTABOK ~

AnHortanus. [IpeanokeHa KOHIEMIUS THOPUAHON MOAEITH YCTOWYMBON EMH ITOCTABOK
Ha OCHOBE KOMOMHHMPOBAaHHS MHOTOKPUTEPUAIBHBIX METOAOB NPUHATHS PEIICHUH ¢
MMHTAILIHOHHBIM MOJICTTUPOBAHHUEM. ITokazana BO3MOYKHOCTE HCIOJIb30BaHUS
MMUTAIIMOHHOTO MOJEIHPOBAHUS UTsI OMUCAHUs (PYHKIMOHAIBHBIX 3aBUCUMOCTEH MEXIY
WHIUKATOPaMH yCTOWYIMBOM TN MTOCTABOK, MTapaMeTPaMH U MOKA3aTeISIMU JIOTUCTUIECKUX
IIOTOKOB TIPHU pPEeTH3aIlMN HWHCTPYMEHTOB «3€JICHOM» JIOTUCTHKU. KoMOmHaIms mojmeneit
Heo0X0uMa IS TPOrHO3WPOBAaHUS M ONTUMU3AINK 3HAYCHHUI MAapaMeTPOB U IMOKa3aTesen
JIOTUCTUYECKUX IMOTOKOB B COOTBETCTBHM C BBIOPAHHBIMH BapHaHTaMH KOMILIEKCA
WHCTPYMEHTOB «3EJICHOI JIOTUCTUKHU B C YIETOM OI'PaHUYEHHBIX T10 3aI1acaM JIOTUCTHICCKUX
pecypcos. Ilpemmaraemblii MOAXOA MO3BOJUT MOBBICUTH YCTOWYHWBOCTE IETIEH MOCTABOK B
pe3ylbTaTe BRIOOpA U pealn3alii HHCTPYMEHTOB «3€JICHONY JIOTHCTUKHY.

“ Wccnenosanue BBIMOJIHEHO 3a CYeT TpaHTa Poccuiickoro Hayunoro ¢onga Ne 23-21-10038. —
URL: https://rscf.ru/project/23-21-10038.
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Jas uutupoBanus: Konuemnus rudpruIHOH MHOTOKPHUTEPHUATBHON MOJEH YCTOWINBON
meru moctaBok / H. A. Ocunnes, A. H. Paxmanrymnos, 11. H. Mumkypos [u ap.] // Bectauk
PoctoBckoro rocyaapcTBeHHOTO yHUBEpcuTeTa myTeit coodmenus. — 2024, — Ne 1. — C. 90—
104 — DOI 10.46973/0201-727X_2024_1 90.

N. A. Osintsev, A. N. Rakhmangulov, P. N. Mishkurov, S. N. Kornilov, M. S. Melnikov

THE CONCEPT OF HYBRID MULTICRITERIA MODEL OF SUSTAINABLE SUPPLY CHAIN

Abstract. The paper proposed the concept of a hybrid model of sustainable supply chain
based on the combination of multi-criteria decision-making methods with simulation modeling.
The possibility of using simulation modeling to describe functional dependencies between the
indicators of sustainable supply chain, parameters, and indicators of logistics flows in the
implementation of green logistics instruments is shown. The combination of models is hecessary
to forecast and optimize the values of parameters and indicators of logistics flows in accordance
with the selected options of the set of green logistics instruments and considering the limited
logistics resources. The proposed approach will improve the sustainability of supply chains as a
result of the selection and implementation of green logistics tools.

Keywords: sustainable development, green logistics, sustainable supply chain, concept,
multi-criteria model, simulation model, hybrid model.
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C. A. Cazaiioax, T. O. I'pagosa, A. B. Mypasves

HUCITOJBb30OBAHUE JIOTUCTHYECKOI'O AYJIUTA
B TPAHCITIOPTHO-JIOTUCTHYECKUX KOMITAHUAX

AHHOTanus. AyIUT JIOTUCTUKU cynTaeTcsi S(PQPEKTUBHBIM HWHCTPYMEHTOM YIIPABICHUS
KOMITaHHEH, MMpeIHa3HauYeHHBIM ISl aHAIN3a U KOHTPOJIS SPQEKTUBHOCTH M 3KOHOMHYHOCTH
JIOTHCTHYECKOM JearenpbHocTH. C  KakOpIM [OHEM BCe OOJbIIE KOMIIAHMH BKJIIOYAIOT
JIOTUCTUYECKUHA ayIUT B CBOKO MPAKTHKY, TIOCKOJIBKY OH sIBJIsieTCs 3(p(heKTHBHBIM CPEICTBOM B
COBPEMCHHOM JMHAMUYHOW JICJIOBOW Cpeiie: MOMOIaeT OLCHUTh COCTOsSHHE M A((EKTUBHOCTh
YIIPABJICHUS JIOTHCTUKOW KOMIIAHWH, BBISIBUTH OOJACTH AJIS YIYUIICHUS U KOPPEKTHPOBKH
MIPOIIECCOB, YTO CHOCOOCTBYET MOBBIIIEHHIO KAaYeCTBA W TMPOWU3BOIUTEIFHOCTH JIOTHCTHYECKOM
CHCTEMBI B IIe7IoM. KpoMe Toro, 3TO MOBBIMIAET KOHKYPEHTOCIIOCOOHOCTh KOMMaHuM. B 3Toi
CTaTbC CHACJIaH AaKILICHT Ha BHeIlpeHI/H/I ayIlI/ITa B TpaHCHOpTHBIC KOMIIaHHWH, HOCKOJII)Ky paHee OH
TIPUMEHSIICS. B OCHOBHOM B TIPOM3BOZCTBEHHBIX KOMITAHUSX JUTS ONTHMH3AIUAH JIOTHCTHYECKUX
MIPOM3BOJICTBEHHBIX TIPOIIECCOB. B cTarbe OMMCHIBAETCS TPOLECC TPOBENCHUS ayauTa H
AHATIM3UPYIOTCSI OCHOBHBIE MPOIIECCHI, CBSI3aHHBIE C JIOTUCTUKON B TPAHCTIOPTHOM KOMITAHHH.

KuaroueBsble ci1oBa: JIOTHCTHKA, ayAUT, JOTHCTUYECKas] CUCTEMa, BHYTPEHHUH KOHTPOJIb,
TPAHCIIOPTHAS CETh.

Jas mutupoBanus: Caraiinak, C. A. lMcnonb3oBaHHWE JIOTHCTHYECKOTO ayaWTa B
TpaHcHopTHO-NorucTniyeckux kommanusx / C. A. Caraiinak, T. O. I'padoBa, A. B. MypaBbeB
// BecTHHK POCTOBCKOTO rOCymapCTBEHHOTO YHUBEpCUTETa ImyTei cooOmienus. — 2024. —
Ne 1. - C. 105-112. — DOI 10.46973/0201-727X_2024_1_105.

S. A. Sagaidak, T. O. Grafova, A. V. Muraviev
THE USE OF LOGISTICS AUDIT IN TRANSPORT AND LOGISTICS COMPANIES

Abstract. The logistics audit is considered an effective tool for company management,
designed to analyses and control the efficiency and cost-effectiveness of logistics activities. Every
day more and more companies are incorporating logistics audit into their practice as it is an
effective tool in today's dynamic business environment. It helps to assess the status and efficiency
of a company's logistics management, identify areas for improvement and adjust processes, which
helps to improve the quality and productivity of the logistics system as a whole. In addition, it
enhances the competitiveness of the company. This paper focuses on the implementation of
auditing in transport companies, as so far it has been applied mainly in manufacturing companies
to optimize logistics production processes. The paper describes the audit process and analyses the
main processes related to logistics in a transport company.

Keywords: logistics, audit, logistics system, internal control, transport network.
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E. A. Yebomapesa

CUCTEMHBII NOJAXO0O/ K UCCJEJOBAHMIO CJ10XKHBIX OFBEKTOB
(HA TIPUMEPE ITPUITOPTOBBIX TPAHCIIOPTHO-TEXHOJIOTTHYECKHNX CUCTEM)

Annotanus. Ha npumepe npumnoprtoBbix TpaHcropTHO-TexHonoruueckux cucteM (ITTTC)
YTOYHEH KaTerOpHABHBIN ammapar WCCIeNOoBaHUsI, 000CHOBaHa POJIb CHCTEMHOTO TIOAXO/a B
WCCTICJIOBAaHUN CJIOJKHBIX TPAHCIOPTHBIX OOBEKTOB M CHOPMYIMPOBAHBI 0a30BBIE IMPU3HAKH
takoro nogxona: PEST-, SWOT-ananu3 u cuuTe3; [EHOJIOTMYECKUI U KOTHUTHBHEIA aHAIN3 U
CHHTE3; YyIpaBlicHHe, 1Mo (OpME U COJCPIKAHHIO COOTBETCTBYIOIIEE YPOBHIO CIIOKHOCTU
uccleayeMoro oObekTa. PackpplTa CTpyKTypa CBs3ed MeXIy HHUMH, OOeCIIieurBaromas
MOJTyYEHHE TOIOKUTEIEHOIO CHHEPTeTHYECKOr0 A PeKTa COBMECTHOTO ITpuMeHeHH s, [1oka3aHsbI
Joruka U cMmbici komiuiekcHoro PEST- u SWOT-uccnenoanus, orauuus PEST- u SWOT-
anaimmza ot PEST- u SWOT-cuntesa crnoxsbix cucteM. [IpuBeneHsl OCHOBHBIE OCOOSHHOCTH
korauTuBHOTO HccnenoBanus [ITTC: mepapxusi KOTHUTHBHBIX KapT (CHM)KEHHE Pa3MEPHOCTH
3aJad W TIOBBIIICHWE HATTIAHOCTH WCCIICAOBAHMS), KOTHUTHUBHBIM CHHTE3 HA OCHOBE
ONOKMPOBaHWS W/WIM CO3IaHMS TOJOKUTENBHBIX (aHAIOTHYHO, OTPUIATENFHBIX) OOpaTHBIX
CBsi3el, WMIYIIbCHOE MOJIEJIMPOBAHUE;, IICHOJOTMYECKHE  WCCIICAOBAHUS:  BBISABICHHUE
cTpykrypHbIX cBsi3elt [ITTC ¢ cuctemamu 6ojiee BEICOKOTO paHTa, OIeHKA MTOTHOTHI M JUHAMUKH
passutust TexnoueHosa [ITTC, ynpasnenue pazsutnem TexaoueHosa [1TTC.

KaroueBsble cj10Ba: IpuUnopToBas TPAHCIIOPTHO-TEXHOJIOTHYECKAs] CHCTEMA; CHCTEMHBIN
MOJXOMA: aHanmu3, cuHTe3, ympasienue, PEST- u SWOT-ananu3el M  CHHTE3BI:
IIEHOJIOTUIECKUI 1 KOTHUTUBHBIN aHAJIN3bl U CHHTE3bI, yIIPaBICHNUE.

Jas mutupoBanusi: Yeborapesa, E. A. CucTeMHBIN MOIX0]] K UCCIICIOBAHUIO CII0KHBIX
00BEKTOB (Ha MpUMepe NPUIIOPTOBBIX TPAHCHOPTHO-TeXHONOrm4yeckux cuctem) / E. A.
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E. A. Chebotareva

A SYSTEMATIC APPROACH TO THE STUDY OF COMPLEX OBJECTS
(USING THE EXAMPLE OF PORT TRANSPORT AND TECHNOLOGICAL SYSTEMS)



Abstract. The paper considers the use of the portside transport and technological systems
(PTTS). The study of categorical apparatus is clarified, the role of a systematic approach in
the study of complex transport facilities is justified and the basic features of such an approach
are formulated such as PEST, SWOT analysis and synthesis; cenological and cognitive
analysis and synthesis; management in form and content corresponding to the level of
complexity of the object under study. The structure of the links between them is revealed.
They ensure a positive synergistic effect of joint application. The logic and meaning of
complex PEST and SWOT research, the differences between PEST and SWOT analysis and
PEST and SWOT synthesis of complex systems are shown. The main features of the cognitive
study of PTTS are presented: the hierarchy of cognitive maps (reducing the dimensionality of
tasks and increasing the visibility of research), cognitive synthesis based on blocking and/or
creating positive (similarly, negative) feedbacks, impulse modeling; cenological studies:
identification of structural connections of PTTS with higher-level systems assessment of the
completeness and dynamics of the development of the PTTS technocenosis, management of
the development of the PTTS technocenosis.

Keywords: portside transport and technological system; system approach: analysis,
synthesis, management; PEST and SWOT analyses and syntheses: cenological and cognitive
analyses and syntheses, management.
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O. H. Yucnos, E. E. Museupesa

INPUHIAIIBI ®OPMUPOBAHUA KOMIIVIEKCHOI'O KPUTEPUSA OINEHKH
CTPYKTYPBI TPAHCIIOPTHOTI'O Y3JIA

AnHoTauus. B HacTosee BpeMs B CBA3M C Pa3BUTUEM HAYKU M TEXHUKHU Ha MPUHIUIAX
IUPPOBU3AIMKM W HHTEIUIEKTyalH3allid, YCIOXKHEHHEM U (QOPMHUPOBAaHHEM HOBBIX
TPAHCIIOPTHO-JIOTUCTUYCCKUX HCHGI‘/'I, HOBBIMH COIIMAJIBHBIMHU M 3KOJOTHUYCCKUMHU BbI3OBAMH,
HE00XO0IMMBI MEPOTIPHUATHS T10 00ECTICYCHHIO COATaHCUPOBAHHOTO Pa3BUTHS BUIOB Y3JIOBOTO
TpaHcriopTa © JPPEKTUBHOTO HHPPACTPYKTYPHO-TEXHOIOTUYECKOTO B3aUMOJICHCTBUSL.
[IpenBaputenpHas mHapaMeTpU3alds — y3JI0BOTO  UH(PACTPYKTYPHO-TEXHOJIOTHUYECKOTO
BSaHMOﬂeﬁCTBHH MO3BOJIAICT JZICJIaThb BBIBOABI O IIPHUHIUIIAX q)OpMI/IpOBaHI/ISI 30H,
COOTBETCTBUSIX BUJOB TPAHCIIOPTA U MYHKTOB Y3JIOBOTO B3aUMOJECHCTBUS, a TAK)KE MECTaX UX
pa3mMenienud. s pa3paboTKu KOMIUIEKCHOTO JTWHAMHUYECKOTO KPUTEpPHUsS OIEHKH Y3JIOBOM
CTPYKTYPbI IPOBOJAUTCS CPABHUTEIBHBIN aHAIM3 MOKAa3aTelie B 3aBUCUMOCTH OT CTENEHU UX
BO3JICUCTBUS HA CTPYKTYPY y3/1a MO KPUTEPUAM TEOPUH MpUHATHS pemieHuil. [Ipu pazsutuu
TPAHCIIOPTHOTO y3J1a U U3MEHEHUS! KOJTMUECTBEHHBIX U KAU€CTBEHHBIX MAPAMETPOB Y3JIOBBIX
30H IPUMEHHUMBI METO/IbI KJIIACTECPHOI'O aHAJIM3a, ITO3BOJIAIOIINE OLICHUBATD O0OBEKTBI BHYTpHU
OJTHOM 30HBI (KJIACTEPA) W BBIABIATH CKPBITHIE CTPYKTYPHI B Ha0Ope JaHHBIX, ONPEICNIATh
rpynmnbl  OOBEKTOB, WX CXOXKeCTh W paznmuuusa. CTpyKTypupoOBaTh TPYIMIBI JaHHBIX
npeiaraeTcs K03QOUIMEeHTOM TUBEPTeHITUH.

KuaroueBble ¢10Ba: TPaHCIIOPTHBIN y3€, KIIacCU(PUKAIIN TPAHCTIOPTHBIX Y3JI0B, Y3JI0BBIC
30HBI, KOMIIOHOBOYHBIE PELICHUS, KJIACTEPHBINA aHaIH3, KO3()(PUIUMEHT AUBEPreHIIuH, TEOPHUs
HNPUHATHUS PELLIECHUH.
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O. N. Chislov, E. E. Mizgireva

PRINCIPLES OF FORMING A COMPREHENSIVE CRITERION FOR EVALUATING
THE STRUCTURE OF TRANSPORT HUB

Abstract. Currently, due to the development of science and technology based on the
principles of digitalization and intellectualization, the complication and formation of new
transport and logistics chains, new environmental and social challenges, measures are
needed to ensure the balanced development of types of hub transport and effective
infrastructural and technological interaction. Preliminary parameterization of nodal
infrastructural and technological interaction allows us to draw conclusions about the
principles of zone formation, the correspondence of modes of transport and points of nodal
interaction, as well as their locations. To develop a comprehensive dynamic criterion for
evaluating the nodal structure, a comparative analysis of indicators is carried out depending
on the degree of their impact on the structure of the node according to the criteria of
decision theory. With the development of a transport hub and changes in the quantitative
and qualitative parameters of nodal zones, cluster analysis methods are used to evaluate
objects within one.

Keywords: transport hub, classification of transport hubs, hub’s zones, layout solutions,
cluster analysis, divergence coefficient, decision theory.
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/. H. Kapaces, A. B. Kocmiokos, C. B. Cokonos, U. B. Peuwiemnuxoga

ATIITAPATHOE PEIIEHUME 3AJTAYY CTOXACTUYECKOMN POBACTHOM JUCKPETHOM
OUJIBTPAIIMU B BOPTOBBIX CUCTEMAX YIIPABJIEHUA IOKOMOTHUBOB

AnHoTauus. Ha cerogusimnuii 1eHb OIIEHKA TUCKPETHBIX HEIMHEUHBIX CTOXAaCTHUYECKUX
CHCTEM B TIOJABISIONIEM OOJBIIUHCTBE CIY4aeB OCYIICCTBISCTCS HA OCHOBE METOJOB
JUCKPETHOW  CTOXAaCTHYECKOW  (uiubTparuu, OOECHEeUMBAIONINX ONTHUMAIBHYIO IO
CPEOHEKBAAPATUUECKOMY KPUTEPUIO OLEHKY HM3MEPSIEMOIO BEKTOpa COCTOSHUS, T. €. Ha
OCHOBE CXeMbI JUCKpeTHOTro ¢uinbTpa KajamaHa u ee pa3nudHbix Mogudukainuid. OCHOBHBIM
HEJI0OCTATKOM JaHHBIX (QUIBTPOB ABJIAETCS HEOOXOAUMOCTh TOUHOTO AIPHOPHOTO OIUCAHHS



BEPOATHOCTHBIX XapaKTEPUCTHK ITIOMEX H3MEPEHHUS OIEHMBAeMOr0 CUTHala. B To ke Bpems B
peanbHBIX  UH()OPMAIIMOHHO-U3MEPUTENFHBIX W YIPABISIOMUX OOPTOBBIX CHCTEMaXx
JIOKOMOTHBOB, ()YHKITHOHUPYIOIIMX B YCIOBHSX Pa3IUYHBIX BO3MYIICHUH, CTATHCTUICCKHUEC
napaMeTpbl MOMEX W3MEPEHHUs WM MEHSIOTCA CIIydalHbIM 00pa3oM BO BPEMEHH, WM
W3BECTHHI NPUOMIMKEHHO. B m0o100HOM CUTyaIu MCTIOJIh30BAaHUE METOAOB KaJIMaHOBCKOM
(uIpTpaK HEe TPEICTABISAETCS BOBMOXKHBIM. B CBS3M ¢ aKTyaJIbHOCTBIO PEIICHUS 3a1a9u
¢unbpTpany B MOAOOHOW TOCTAHOBKE B JIAHHOW CTaThe IS JUCKPETHBIX HEITMHCHHBIX
CTOXaCTHYECKUX CHCTEM, BO3MYIIAEMBIX IIyMaMH C HEHW3BECTHBIMH IUIOTHOCTSIMH
pacmpezeneHus, pemieHa 3afjada X poOaCTHOTO PEKypPEHTHOTO OIIEHWBAaHWS Ha OCHOBE
JIOKQJIbHO-ONITUMAJIbHOTO ~ KPHUTEpHsl POOACTHOCTH OIEHKUA. BaxHOW 0COOCHHOCTBHIO
pa3paboTaHHOTO pOOACTHOTO aITOPUTMA OLIEHKHU SIBJSIETCS €ro Pa3MEepPHOCTb, COBMAAAONIAS
C Pa3MepHOCTHIO OIEHHMBAEMOTO OOBEKTa (B TO BpeMsl KaK pa3MEpPHOCTh COBPEMEHHBIX
QITOPUTMOB  (PUIBTPAIUM 3HAYUTEIBHO MPEBBINIACT PAa3MEPHOCTH BEKTOPA COCTOSHUS
00BbeKTa). DTO TMO3BOJSET PE3KO COKPATHTh BHIUMCIIUTENBHBIC 3aTpaThl MPU peau3aluu
MPEeIJIOKEHHOTO alNTOpUTMa, YTO BEChbMa AaKTyaJdbHO IJIsi OOPTOBBIX HABHTAIMOHHBIX H
YIPAaBISIONINX CUCTEM JIOKOMOTHBOB.

KaroueBsle ciaoBa: podacTHas QUIBTPAIUsS, CTOXAaCTUYCCKHE HEIMHEHHBIC JUCKPETHBIC
CHUCTEMBI, KJIACC paclpeAesieHI ¢ OTPaHNICHHBIMI CPEIHUMHU KBaJpaTaMH.

Jns uuTHpOBAHUS: ATNNapaTHOE pelleHHe 3aJadd CTOXacTHYECKOH poOacTHOM
TMICKPETHOM (DUIIbTpaluy B OOPTOBBIX cHcTeMax ynpasieHus sokomotuBos / JI. H. Kapaces,
A. B. Koctiokos, C. B. CoxkosoB, M. B. PemernukoBa // BectHuk PocToBckoro
rOCy/IapCTBEHHOTO YHHBepcuTeTa myTeit coodmmenus. — 2024. — Ne 1. — C. 132-140. — DOI
10.46973/0201-727X_2024_1 132.

D. N. Karasev, A. V. Kostyukov, S. V. Sokolov, I. V. Reshetnikova

HARDWARE SOLUTION OF THE PROBLEM OF STOCHASTIC ROBUST DISCRETE
FILTRATION IN ON-BOARD LOCOMOTIVE CONTROL SYSTEMS

Abstract. Today, the assessment of discrete nonlinear stochastic systems in the vast
majority of cases is carried out on the basis of discrete stochastic filtering methods, which
provide an optimal assessment of the measured state vector according to the root-mean-square
criterion that is based on the discrete Kalman filter circuit and its various modifications. The
main disadvantage of these filters is the need for an accurate a priori description of the
probabilistic characteristics of the measurement interference of the estimated signal. At the
same time, in real information-measuring and control systems on board locomotives operating
under conditions of various disturbances, the statistical parameters of measurement noise
either change randomly over time or are known approximately. In such a situation, the use of
Kalman filtering methods is not possible. Due to the relevance of solving the filtering problem
in a similar formulation, in this article, for discrete nonlinear stochastic systems perturbed by
noise with unknown distribution densities, the problem of their robust recurrent estimation is
solved based on a locally optimal criterion for the robustness of the estimate. An important
feature of the developed robust estimation algorithm is its dimension, which coincides with
the dimension of the object being assessed (while the dimension of modern filtering algorithms
significantly exceeds the dimension of the object’s state vector). This makes it possible to
dramatically reduce computational costs when implementing the proposed algorithm, which
is very important for on-board navigation and control systems of locomotives.

Keywords: robust filtering, stochastic nonlinear discrete systems, class of distributions
with bounded mean squares.

For citation: Hardware solution of the problem of stochastic robust discrete filtration in
on-board locomotive control systems / D. N. Karasev, A. V. Kostyukov, S. V. Sokolov,
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NHOOPMAIIMOHHBIE TEXHOJIOI'HH,
ABTOMATHUKA U TEJIEKOMMYHHUKAIIUN

B. B. Conosves, C. B. @edoposa

TPEBOBAHUA U YCJI0BUA V151 HEPCHEKTUBHBIX TMATHOCTHYECKHAX
KOMIUIEKCOB U ITPOI'PAMMHOTI'O OBECIIEYEHUA KEJE3HOJ0OPOXKHOU
NHOPACTPYKTYPbI

AnHoTanus. PaccMOTpeHbl MpenMylIecTBa OT BHEIPEHUS M YHUPHUKAIWKA OCHOBHBIX
XapaKTepUCTUK  MHOTO(YHKIIMOHAJBHBIX  JUArHOCTHYeCKMX  KoMmiuiekcoB  (MIK),
MPeJIaraeMoro ajJropuTMUIECKOro, MPOrPaMMHOTO U allllapaTHOrO 00eCTICYEeHUs], SIEMEHTHI
KOTOPOTO MOTYT YCTaHaBJIHMBAThLCS Ha pa3iMyHbIe BUJIBI TOIBIKHOTO COCTaBa, 00eCTIeYrBast
MIPU 3TOM NMPAKTUYECKU HENPEPHIBHBII MOHUTOPHHT YYaCTKOB JKEJIE3HOJOPOKHOTO MyTH.

IIpeasioxkeH HOBBIM MOAXOZ, OCHOBaHHBIM Ha arperupoBaHUM MaTEMAaTHYECKOTO H
MIPOrPaMMHOI0 00ECIIEUEHHUSI, COUETAIOLIETO MaTeMaTHIECKUH anmnapar o0paboTKi MacCUBOB
KBa3HCIy4YalHbIX JAHHBIX M HEHPOCETEBBIX MOJIEIIEH, KOTOPhIe MO3BOIMIA Obl OTpPAaHHYHUThH
00beMBI 00yUaIOIINX BEIOOPOK IPH I0CTATOYHOM TOUHOCTH 00pabOTKH Kak rpadynaecKoit, Tak
u TabauyHON MH(OpMALKH, TOJyYeHHOW B X0[e paboThl MyTeU3MEPUTEIILHBIX CPEICTB Ha
’KEJIe3HBIX JOPOTax.

HayuHnast HOBH3HA HCCIIeIOBAaHMS 3aKII0OYAETCS B PACCMOTPEHUH BOIIPOCOB Pa3paboTKU U
BHE/IPEHHUSI aITOPUTMUYECKOTO U MAaTEeMaTHUECKOro 00ecTieyeHus, KOTOPOe MO3BOJIHIIO OBl
HUMETh BO3MOXKHOCTh paboTaTh ¢ MepBUYHON HHPOPMAIIUEH OT pa3IMYHBIX JUATHOCTHYECKUX
CpE/CTB M MPOTrPaMMHO-AIIAPATHHIX KOMILJIEKCOB.

DOI 10.46973/0201-727X_2024_1 141



KiueBble cjoBa:  AMarHOCTUPOBaHME, HCKYCCTBEHHBIE  HEHpOHHBIE  CETH,
MHOTO()YHKIIMOHAJIHBIE ~THarHOCTUYECKHE KOMIUICKCHI, HpOrpaMMHOEe oOecredeHue,
CBEPXTOYHAs apXUTEKTypa, 00paboTKa JaHHBIX, CIIyYaiHbIA pOLIecC.

Jas uuruposanusi ConoBbeB, B. B. TpeOoBanust u ycloBus Ui MEPCIEKTUBHBIX
IUAarHOCTHYECKUX KOMIUIEKCOB M IPOTPAMMHOTO OOECTICUYEeHHUS KeJIe3HOAOPOKHOU
nappactpykrypel / B.B. ComoseB, C.B. ®emopoBa // Bectauk PoctoBckoro
TOCYJApCTBEHHOTO YHUBEpPCHTETA TyTel coobmmenus. — 2024. — Ne 1. — C. 141-150. — DOI
10.46973/0201-727X_2024_1 141.

V. V. Solovyov, S. V. Fedorova

REQUIREMENTS AND CONDITIONS FOR ADVANCED DIAGNOSTIC SYSTEMS
AND SOFTWARE FOR RAILWAY INFRASTRUCTURE

Abstract. The purpose of the study is to show the benefits of providing and unifying the main
characteristics of multifunctional diagnostic complexes (MDC), to provide algorithmic, software
and hardware, the elements of which can be held in various types of rolling stock, while forming
an almost continuous monitoring section of railway tracks.

A new approach is proposed based on the aggregation of mathematical and software
combining the mathematical apparatus for processing arrays of quasi-random data and neural
network models, which would allow limiting the volume of training samples with sufficient
accuracy of processing both graphical and tabular information obtained during the operation
of track measuring devices on railways.

Scientific novelty includes issues of design and development of algorithmic and
mathematical software; the resource will be able to work with the latest information from
various diagnostic tools and software and hardware systems.

Keywords: diagnostics, artificial neural networks, multifunctional diagnostic systems,
software, convolutional architecture, data processing, random process.

For citation: Solovyov, V. V. Requirements and conditions for advanced diagnostic
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IPOIT'PAMMMPOBAHUE IIU®POBOI'O ABTOMATA NIPOTUBOABAPUMHOM 3AIIUTHI
IS TEXHOJOTHYECKUX YCTAHOBOK HE®TEIIEPEPABATBIBAIOIIEI'O
HNPEAINIPUATUA



AHHOTamus. PaccMOTpeHBI MeTOIWKa CHHTE3a W CTPYKTYpPHAas  OpraHu3aIus
MUKPOIPOTPaMMHOTO aBTOMarta, KOTOPbIE MOTYT OBITh HCIOJIB30BaHBI JUIS MOCTPOCHHUS
MH(OPMAITMOHHO-U3MEPHUTEIBHBIX ~ JHEPIETUYECKUX  CHCTEM,  CICHHUATH3HPOBAHHBIX
BBICOKOCKOPOCTHBIX CHCTEM U3MEPECHHS IapaMeTPOB PaJMOCUTHAJIOB, XapaKTEPUCTUK
WHTEJUIEKTYaTbHBIX CCHCOPHBIX (YHKIIMOHATLHBIX npeobpasoBareneit B
ABTOMATHU3NPOBAHHBIX CHCTeMax TNpoTuBomnoxapHou 3ammuThl (ACII3), a Tarke OJOKOB
BBOJIa-BBIBOJIA CO CIICIIMATM3UPOBAHHBIMU UHTEPQEiicamu.

Pazpaborka anroputMoB 00pabOTKM WHPOpPMAIMKA OT IAATIYUKOB W OICHKH TEKYIHX
MapaMeTpoB TEXHOJOTMYECKOTO TMpollecca SBISIETCS OJHOM W3 OCHOBHBIX (DyHKIHI
MpOrpaMMUpPOBaHusl U(POBOI aBTOMATUYECKOW CHCTEMBI MPOTHBOABAPHUITHOM 3amuTel. C
MMOMOIIBIO0 3TUX AaJNTOPUTMOB TPUHUMAIOTCS DPEIICHHS O HEOOXOIUMOCTH JCHUCTBUH Ha
MPEINPUSITHN ISl MPEAOTBPAIICHUSI BO3MOXKHOW aBapuu. J[JIsl 3TOro MCIMOIb3YIOTCS TaKHe
MPOrpaMMHBIC CPEJICTBA, KaK OJIOKA 00paOOTKH CUTHAJIOB, YIIPABJISIONIUE TIPOTPAMMEI H JIP.

KaroueBsle cjioBa: Mojienb, yrpaBieHue, Muiau aBToMmar, Iu(poBOi aBTOMAT, BepIlIKHA
rpada, IpOTHBOABAPHIHAS 3alINTa, TEXHOJIOTHYECKas YCTAHOBKA, TOJTUMEPH3AIIHS.

s uurupoBanusa: YymorBoposa, K. M. IlporpammupoBanne nudpoBoro aBromara
[IPOTUBOABAPUIHON 3aLIUTHl U1 TEXHOJOTMYECKHX YCTAaHOBOK HedTernepepadaThlBaoIero
npennpusituss /K. M. UynorBopoa, A. B. ®enopos // Bectauk PoctoBckoro
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K. M. Chudotvorova, A. V. Fedorov

PROGRAMMING A DIGITAL EMERGENCY PROTECTION AUTOMATIC FOR
OIL REFINING TECHNOLOGICAL INSTALLATIONS
AT ENTERPRISES

Abstract. The paper presents a new synthesis technique and a new structural organization
of the microprogramming automaton, which can be used not only in the construction of
functional converters of intelligent sensors in ASPSS, in specialized interfaces and input-
output blocks of the monitoring system with specialized interfaces. The development of
algorithms for processing information from sensors and assessing the current parameters of
the technological process is one of the main functions of programming a digital automatic
emergency protection system. With the help of these algorithms, decisions are made on the
need for action at the enterprise to prevent a possible accident. For this purpose, software tools
such as signal processing units, control programs are used.

Keywords: model, control, Mili automaton, digital automaton, graph top, emergency
protection, technological installation, polymerization.
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H. C. Xoxnos, O. U. bokosa, C. B. Kanasun, U. B. ['unes, P. B. Pmuwes

PABPABOTKA UHTEJUIEKTYAJIBHOT'O ITIPOI'PAMMHOI'O MOAYJIA
HA OCHOBE AIIITAPATA HEMPOHHBIX CETEM JJ151 BU3Y AJIM3AIIUA
N ABTOMATHYECKOI'O AHAJIM3A XAPAKTEPUCTHUK CIIEKTPOB
UH®OPMAIIMOHHOI'O CUTHAJIA M IECTPYKTUBHBIX BO3JIEMCTBUI

AnHoTauus. [Ipenyioxken cnoco0 peanu3aluyl HHTEUIEKTYaJIbHOTO IPOTPaMMHOTO
MOJyJI1 Ha OCHOBE amnapaTa HeHPOHHBIX ceTel Ji BU3yallM3allid U aBTOMaTHYECKOIO
aHaiM3a XapaKTEPUCTHK CIIEKTPOB HMH(GOPMALMOHHOTO CHUTHANa M JIECTPYKTUBHBIX
Bo3aeicTuil. [IpuBenena npouenypa BeIOOpa U CO31aHUS MOAETH MALIMHHOTO OOY4EHUs,
MO3BOJISIIOLICH BBISIBIATh HAJIWYME IECTPYKTUBHOIO BO3JACHCTBUSL M €ro IPHU3HAKOB.
OOyueHre MoJienu HEHPOHHON CETH MPOUCXOIUT B O0JIAYHOMN Cpelie ¢ MCIOJIb30BaHUEM
rpaduyeckoro mporeccopa. s oOydeHus Moiend HEWPOHHOW CETH HCIOIh30BaHA
cnenuanu3upoBanHas Onbnmorexa. OO0ydeHHe peann3yercd Ha mapameTpax HeHpOHHOM
CETH, XapaKTEePHU3YIOLIUX KOJIMUECTBO MPOX0/JIa AaTaceTa uepe3 HeMPOHHYIO CETh B IPSIMOM
u oOpaTHOM HampaBieHHMH. B  pe3ynprate O0Oy4eHUS TONyYeHBl TpaduKw,
XapakTepU3YIOLINE 3aBHUCHMOCTH OLIMOOK OT KOJMYECTBAa 3M0X OOYy4EHHs] MOJeNei.
Pa3paboransl aiaropuT™M BBIIEICHHA XapaKTEPUCTHK MOIIHOCTH, IIMPHUHBI CIEKTpa
JNECTPYKTUBHOTO  BO3ACWUCTBHS B  CIEKTpe  HWHMOPMAIMOHHOTO  CUTHAJIA |
WHTEJUIEKTYaIbHBIA MPOrpaMMHBIA MOAYJIb (CKPHIIT) AJIST UX AaBTOMAaTHYECKOTO aHaJIM3a.
MexaHu3M aHalu3a LIUPUHBI CIIEKTPa M MOIIHOCTH AECTPYKTHBHOIO BO3ACHCTBHS B
creKTpe MH(OPMAIMOHHOTO CUTHAJIA BKJIIOYAET B ce0sl MporpaMMHOE oOecrieueHHe U
MOJIEJIN MALIMHHOT'O O0Y4eHUs! U1 PacIO3HABAaHUS TEKCTa Ha N300PaKECHUSX.

KuroueBble c€j10Ba: HWHTEUICKTYaJbHbIM MPOrpaMMHBIM MOZAYJb, HEHUPOHHBIE CETH,
aBTOMATHYECKUM aHaAIN3 XapaKTECPUCTHUK CIIEKTPOB, ICCTPYKTHUBHLBIC BO3)1€I>'ICTBI/I$[, MOJCJIb
MalIMHHOTO OOYYeHHs, aJTOPUTM aBTOMAaTHYECKOTO aHalIM3a XapaKTepHCTHUK CIEeKTpa
WH(POPMALMOHHOTO CUTHAJIA.

Jns nutupoBanus: Pa3paboTka MHTEIIEKTYaJbHOTO MPOTPAMMHOTO MOJIYJIS Ha
OCHOBE ammnapaTa HEHPOHHBIX CeTel I BU3yaln3aldd U aBTOMATHYECKOTO aHAJIN3a
XapaKTepUCTUK CIEKTPOB MH(YOPMALIMOHHOTO CUTHAJIA U JIECTPYKTUBHBIX BO3/ICHCTBHH /
H.C. Xoxmoe, O. W. bokosa, C. B. KanaBun [u np.] // BectHuk PocrtoBckoro
TOCYJapCTBEHHOT'O YHUBEpcHTeTa myTeit coobmienus. — 2024, — Ne 1. — C. 158-168. —
DOI 10.46973/0201-727X_2024_1_158.

N. S. Khokhlov, O. I. Bokova, S. V. Kanavin, I. V. Gilev, R. V. Rtischev

DEVELOPMENT OF AN INTELLIGENT SOFTWARE MODULE BASED ON NEURAL
NETWORKS FOR VISUALIZATION AND AUTOMATIC ANALYSIS OF
CHARACTERISTICS
OF INFORMATION SIGNAL SPECTRA AND DESTRUCTIVE IMPACTS

Abstract. The paper proposes a method for implementing an intelligent software module
based on neural networks for visualization and automatic analysis of the characteristics of
information signal spectra and destructive influences. A procedure is given for selecting and
creating a machine learning model that allows identifying the presence of destructive effects
and its signs. The neural network model is trained in a cloud environment using a GPU. A
specialized library was used to train the neural network model. Training is implemented on
the parameters of the neural network, which characterize the number of times the dataset
passes through the neural network in the forward and reverse directions. As a result of training,
graphs were obtained characterizing the dependence of errors on the number of epochs of



model training. An algorithm for identifying power characteristics, the width of the spectrum
of destructive effects in the spectrum of an information signal, and an intelligent software
module (script) for their automatic analysis has been developed. The mechanism for analyzing
the spectrum width and power of destructive influence in the spectrum of an information signal
includes software and machine learning models for recognizing text in images.

Keywords: intelligent software module; neural networks; automatic analysis of spectrum
characteristics; destructive effects; machine learning model; an algorithm for automatic
analysis of the characteristics of the information signal spectrum.

For citation: Development of an intelligent software module based on neural networks
for visualization and automatic analysis of characteristics of information signal spectra and
destructive impacts / N. S. Khokhlov, O. I. Bokova, S. V. Kanavin [et al.] // Vestnik
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C. A. Baunxosa, A. B. Cxonvekuil

OIIEHKA OCTATOYHOTI'O PECYPCA M30JIITOPOB KOHTAKTHOM CETH



AHHoOTanus: PaccMoTpeHbl IpoOIeMbl CYILECTBYIOIIUX CIIOCOOOB TUArHOCTHUPOBAHUS
JJIEMEHTOB KOHTAKTHOW CETH, IPEICTaBICH CTATUCTUYECKHAN AaHAlIW3 INPUYHH OTKa30B
3JIEMEHTOB KOHTAKTHOM CETH 3a IoclieHee BpeMs. ABTOpaMH ONMCaHa METOAMKA OLIEHKH
OCTaTOYHOTO pecypca WU30JSATOPOB, IMPEAJIOKEH CIOCO0 YCOBEPLIEHCTBOBAHUS METOJOB
IUAarHOCTUPOBAHMS COCTOSHUSI M30JIITOPOB, a TAKXKE CIIOCOO BHEIIHETO AMAarHOCTUPOBAHUS
COCTOSIHMS HM30JIATOpa [UIl AANBHEHMINEro NPHUHATHA PEUICHHA O NPOUICHHH CpOKa €ro
ciryk0bl. OnucaH ajlropuT™M TUArHOCTHPOBAaHUS H30JIATOPOB C MOMOIIbIO MPUMEHEHHUS
OCCIIIIOTHBIX JIETaTElIbHBIX ammaparoB. PaccMmaTpuBaemass Tema OyAeT HHTEpecHa
CIIELMAINCTaM B 00JIaCTU IEKTPOCHAOKEHHS JKEJIE3HOJOPOKHOTO TPAHCIIOPTAa ¥ BHELIHETO
AIIEKTPOCHAOKEHHS SHEPTEeTHYECKON cucTeMbl. Bompoc 0 Bo3mMokHOCTH nipuMmenenust BITJITA
JUIsL AUATHOCTUPOBAHUS H30JIATOPOB TPpeOyeT AadbHEHIIEro H3yYeHUsl.

KitoueBble cJI0Ba: H30IATOp, AMAarHOCTHKA JJIEMEHTOB KOHTAKTHOM CETH, OLIEHKA
OCTaTOYHOTO pecypca, OeCIUIOTHBIH JeTaTebHBIH amnmapar.

Jas nurupoBanusi: bmunkoBa, C. A. OueHka OCTaTOYHOTO pecypca H30JIATOPOB
koHtakTHOW cetu / C. A. bmmukoBa, A.B.Ckomnbckuii // BectHuk PocToBCcKOro
TOCYJapCTBEHHOTO YHHBepcHuTeTa myted cooOmenms. — 2024, — Ne 1. — C. 169-175. —
DOI 10.46973/0201-727X_2024 1_169.

S. A. Blinkova, A. V. Skolskiy
ASSESSMENT OF THE RESIDUAL LIFE OF CONTACT NETWORK INSULATORS

Abstract. The paper considers the problems of existing methods of diagnosing elements
of the contact network. It has been presented a statistical analysis of the causes of failures
of elements of the contact network in recent years. The authors describe a methodology for
assessing the residual life of insulators and propose a way to improve methods for
diagnosing the condition of insulators. The authors propose a method for external diagnosis
of the condition of the insulator for further decision-making on extending its service life.
An algorithm for diagnosing insulators using the use of unmanned aerial vehicles is
described. The topic under consideration will be of interest to specialists in the field of
power supply of railway transport and external power supply of the energy system. The
issue of the possibility of using UAVSs to diagnose insulators requires further study.

Keywords: insulator, diagnostics of contact network elements, residual resource
assessment, unmanned aerial vehicle.
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B. B. Jlomanckuti

HUHTEJUIEKTYAJIBHASA CUCTEMA AHAJIM3A IIOTEPHb DQHEPI'MH
B TAT'OBBIX CETAX IEPEMEHHOI'O TOKA JJIS1 HAITIOJIHEHUSA BA3 JTAHHBIX



AnHOTanus. PaccMoTpeHa MeTOJMKa TO CO3/JaHUI0 WHTEIUICKTYAIBHBIX CHCTEM
aHaJ3a MOTEPh SHEPTHU B TATOBBIX CETSAX, BKIIOYAS IIEJH, 3a/a4, (HyHKIIMOHATbHBIN
COCTaB, CTPYKTYpY, a Takke HWH(POpPMAIMOHHBIC 0a3bl WHTCIUICKTYAIBHOH CHCTEMBI.
Brigenenst HaIpaBJICHHS WCCJICIOBaHUI 1o ONTUMU3AIUU peXKUMOB
ANEKTPOTIOTPEOIICHNS, CTPYKTYpHl 0a3 maHHBIX u 0a3 3HaHWil. Pazpa®oTaHbl METONBI U
Cpe/CTBa JUTS U3MEPEHHSI TOTEPh SHEPTHH B TATOBBIX CETSAX U TATOBBIX TpaHchopMaTopax
COBPEMEHHBIMU MHKPOIPOIICCCOPHBIMHM CUYeTYMKaMu. B pamkax paspabateiBacMOi
WHTEJUIEKTYaIbHOW CHCTEMBI MCCIIEJ0BaHA 3ajlada OIEHKU TOTeph DHEPIHU B TATOBBIX
ceTsax u TpanchopmaTopax 1 3OPEKTUBHOCTH CHCTEMBI AJICKTPOCHA0KEHHS TATH ITOS3I0B.
BrisiBieHb! (DakTOPBI, BIMSIONIAEC HA COCTABJISIONIUE AJICKTPOIOTPEOSICHUS, TOTYUYCHBI
00o0O0mIaroImye 3aBUCUMOCTH TIOTEPh JHEPTHMU JUIS BKIIOYCHHMS WX B 0as3bl 3HaHUH
9KCTIEPTHBIX CHCTEM.

KaroueBsble c10Ba: MoTepU SJHEPTUU, TATOBAS CETh, TATOBBIC TPAHC(HOPMATOPHI.

Jasi umrupoBanus: JJomanckuid, B. B. HTennekryanbHas cucteMa aHaiau3a noTepb
SHEPTHH B TATOBBIX CETSAX TEPEMEHHOTrO TOKa Ul HamoidHeHus 0a3 manHpix / B. B.
Homanckuii /  BectHuk POCTOBCKOTO TOCYJapCTBEHHOTO YHHBEPCHUTETa  IyTeH
coobmrenus. — 2024. — Ne 1. — C. 176-185. — DOI 10.46973/0201-727X_2024 1 176.

V. V. Domansky

INTELLIGENT SYSTEM FOR ANALYSIS OF ENERGY LOSS
FOR AC TRACTION NETWORKS FOR DATABASE UPDATING

Abstract. The paper considers methodology for creating intelligent systems for analyzing
energy losses in traction networks including goals, objectives, functional composition,
structure, as well as information bases of the intelligent system. The directions of research on
optimization of power consumption modes, the structure of databases and knowledge bases
are highlighted. In order of the developed intelligent system, the problem of assessing energy
losses in traction networks and transformers and the efficiency of the train traction power
supply system was studied. Factors influencing the components of power consumption have
been identified, generalizing dependences of energy losses have been obtained for inclusion
in the knowledge bases of expert systems.

Keywords: energy losses, electric traction network, traction transformers.
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A. U. A3o0sm, /I. C. Manmypos, /I. H. Lluwuany, C. A. [Janunvuenxo

SKCHEPUMEHTAJIBHOE UCCJIEJOBAHUE BJIUAHUSA TEMIIEPATYPbBI
HA ®U3UKO-MEXAHUYECKHUE CBOMCTBA KOMITO3UIIMOHHOI'O MATEPHUAJIA

AHHOTaIII/Iﬂ. I/I3y‘l€HO BJIMAHUEC TCEMIICPATYpPhl Ha @HBHKO-MGX&HH‘I@CKI/IG CBOICTBa
KOMITIO3MIIMOHHOI'O  Marepuala. B kauecTtBe Marpuibl IOJMMEPHOIO  KOMIIO3UTa
HCIOJIB30BaJIaCh MOKCUAHO-AUAHOBAaA CMOJIa MapKu SH-ZO C IIPUMCHCHUCM PA3HbIX THUIIOB
HaIlOJIHUTEIICH. BKCHepI/IMeHTaIIBHBIe JaHHBIC ObLIH TMOJIy4YCHBIL METOdaMH



WHCTPYMEHTAJIbHOTO WMHAEHTHPOBAaHUS U TEPMHUYECKOro aHanu3a. s OLeHKH cTeneHu
[OJI3y4ecTH  MaTepuajga  MCIOJb30BaJOCh  OTHOCUTEIBHOE  HM3MEHEHHE  IIyOUHBI
uHAEHTHPOBaHUSL. 110 MOTy4YeHHBIM HHTETPaTbHBIM TEPMOTPAaBUMETPUIECKUM KPUBBIM OBLIO
OTIpeaeNIeHO KOJIMYECTBEHHOE M3MEHEHHE Macchl 00paslia B MPOIECCE Pa3loKEHHs, a IO
muddepeHInaTbHBIM  TEPMOTPABUMETPUUECKIM KPHUBBIM — TEMIEpaTypHBIH HMHTEpPBal
NEeCTpyKLUM, TeMIepaTypa Hauyajla W KOHIA pas3noxeHus. I[lokazaHo, 4To BBexeHHE
HaIOJTHUTENEH B MOJUMEPHYIO MAaTPHUIy OKa3bIBA€T CYIIECTBEHHOE BIUSHUE HE TOJIBKO Ha
BA3KOYIIPYTHE CBOMCTBA, HO MU Ha TEPMHUUYECKYIO YCTOWYIMBOCTH B PE3yJbTaTe CTPYKTYPHBIX
MIPEBPALICHUN ¥ N3MEHEHUS! TOIBUKHOCTH MOJIEKYJI.
Kuro4eBble c10Ba: KOMIIO3UT, BA3KOYIPYTOCTh, UHACHTUPOBAHUE, TEPMOIPABUMETPUSI.

Jns nuTHpoBaHMsA: OKCIEPUMEHTAIbHOE WCCICNIOBAHWME BIFSIHHA TeMIIepaTyphl Ha
(hM3UKO-MEXaHUYECKHE CBOWCTBA KOMITO3UIIMOHHOTO Matepuana / A. W. AsosHn, [. C.
Mantypos, 1. H. llummusny, C. A. Jlanunpuenko // Bectauk POcTOBCKOro rocyiapcTBeHHOTO
yHUBepcuTeTa mytei coodmmenus. — 2024. — Ne 1. — C. 186-195. — DOI 10.46973/0201—
727X_2024 1_186.

A. l. Azoyan, D. S. Manturov, D. N. Shishiyanu, S. A. Danilchenko

EXPERIMENTAL STUDY OF THE INFLUENCE OF TEMPERATURE
ON THE PHYSICO-MECHANICAL PROPERTIES OF A COMPOSITE MATERIAL

Abstract. The influence of temperature on the physical and mechanical properties of the
composite material has been studied. As the matrix of the polymer composite, epoxy-diane
resin of the ED-20 brand was used using different types of fillers. The experimental data were
obtained by instrumental indentation and thermal analysis. A relative change in indentation
depth was used to estimate the creep rate of the material. Based on the obtained integral
thermogravimetric curves of TG, a quantitative change in the mass of the sample during
decomposition was determined, and based on differential thermogravimetric curves of DTG,
the temperature range of destruction, the temperature of the beginning and end of
decomposition were determined. It has been shown that the introduction of fillers into the
polymer matrix has a significant effect not only on viscoelastic properties, but also on thermal
stability as a result of structural transformations and changes in the mobility of molecules.

Keywords: composite, viscoelasticity, indentation, thermogravimetry.
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O. A. Ep3un

AHAJIN3 KOHCTPYKTOPCKOI'O PEHIEHUSA
«AHTEJUVIEKTYAJIBHOT'O» PEXXYIIEI'O MHCTPYMEHTA
JJIs1 TOKAPHBIX OIIEPAIIMM OTPE3KH

Aunnoramusi. [IpeanokeHa KOHCTPYKIMS, peanu3yiomasi MPUHIUI CaMOPETyJINPOBaHUS C
MOMOIIBIO YIIPYTOTO 3JIEMEHTA, YBENNYUBAIOIIETO €r0 3HAUYCHUE TIPH BO3PACTAHUH CHJT pe3aHus,
IU1s1 IPOPaOOTKH TEXHUYIECKOT'O PELICHHS «MHTEIIEKTYaIbHOT0» HHCTPYMEHTA C YIIPaBICHUEM
MIEpPEHUM YTIIOM PEKYIIEro KIMHA JIS TOKAPHBIX OTIepalfii 0Tpe3KH. PaccMoTpeHb! pe3ynbTaTsl
MOJIETTUPOBAHUS YCIIOBUM PaBHOBECHS CHJI, JECWCTBYIOUIMX HAa MOBOPOTHBIM CEKTOp pe3la C
W3MEHSEMBIM IIEpeIHUM YIJIOM Ha omepauusx oTpe3kd. lloxTBepxkneHa TexHUUYECKas
peaI3yeMOCTh IMPEAIaraéMoro TEXHHYECKOTO PEILCHUS] C CaMOpEryJIMpOBAaHUEM IIEPEIHEro
yria. [lomy4eHbl pekoMeH Ay [0 BBIOOPY MapaMeTpoB y371a CaMOpPEryIMPOBAHHUS, OTIPE/ICIICHBI
ycnoBus Hambonee 3((EKTHBHOTO FWCHONB30BaHUS TPEAJIaraeéMoro YCTpOicTBa pesia.
IloaTBepkneHa TexXHUYECKAs PEATHM3YEMOCTh MPEAJIOKEHHOTO TEXHHYECKOTO PEILCHUS
«MHTEJUICKTYAILHOT0» WHCTPYMEHTA JIJIS YIIPABIICHHUS TIPOIIECCOM PE3aHusl 10 MepeTHeMy YTy

PEXYILETo KITMHA Ha OTIePAITUSIX OTPE3KH.
KuaroueBble cioBa:

<(PIHT6J'IJ'I€KTyaJ'IBHBIﬁ)) HUHCTPYMCHT, onepanuu OTPEC3KH,

MOACIIUPOBAHUC, YCIIOBHUE PAaBHOBCCHA CHUII, HOBOpOTHBIﬁ CCKTOpP, p€aKuun OIop, MOMECHT

YIIPABJICHHUS.

Jas  unurupoBanms: Ep3ur, O. A. AHamuM3 KOHCTPYKTOPCKOTO  pEIICHHS
«UHTEJUIEKTYalbHOTO» PEXYIIEr0 WHCTPYMEHTa Ui TOKApHBIX OMepanuid OTpe3Kd /
O. A. Ep3un // BectHuk PoCTOBCKOTO rocy1apCTBEHHOTO YHUBEPCUTETA YT COOOIIECHUSI. —
2024. — Ne 1. — C. 196-204. — DOI 10.46973/0201-727X_2024_1_196.

O. A. Erzin

ANALYSIS OF THE DESIGN SOLUTION OF AN “INTELLIGENT” CUTTING TOOL
FOR TURNING OPERATIONS

Abstract. The invention proposes a design implementing the principle of self-regulation
with the help of an elastic element which improves its value at increasing cutting forces, for
working out the technical solution of the “intelligent” tool with control of the front angle of
the cutting wedge for section turning operations. It is considered the results of simulating
conditions of equilibrium of forces acting on cutter rotary sector with variable front angle at
section operations. The technical feasibility of the proposed technical solution with front angle
self-regulation has been confirmed. The recommendations on selection of parameters of self-
adjustment unit are obtained. It is determined the conditions of most effective use of proposed
cutter device. The technical feasibility of the proposed technical solution for an “intelligent”
tool for controlling the cutting process along the front angle of the cutting wedge during cutting

operations has been confirmed.



Keywords: intelligent” tool, cutting operations, modeling, force equilibrium condition,
rotary sector, support reactions, control torque.
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O. A. Ep3un

TEXHUYECKOE OBECIIEYEHHUE YIIPABJIEHUSA IEPEJHUM YI'JIOM
PEXKXYIIET'O KJIINHA HA OIIEPAIIMAX OTPE3KHU

AHHoTanusl. PaccMoTpeHa MaremaTWdeckas MOZENb IIpolecca YIpaBICHUS
MIEPETHUM YIIIOM PEKYIIEro KIMHA Ha TOKAPHBIX ONEpalMaX OTPE3KH, IPOBEIEH CHHTES
CHCTEMBI yIIpaBJIeHHs, 00ecIeunBaroNHii TpeOyeMble oKa3aTeau KauecTBa €€ PeaKkiuu
Ha IepUOAMYECKHE MPOIecChl 00Pa30BaHMsI M CXJIOMBIBAHUS TIOBEPXHOCTEH CABUTA MPH
CTpyX’KooOpa3oBaHud. Ha OCHOBaHMM NpPOBENEHHBIX HCCICIOBAHMN IOITBEPXKICHA
BO3MOXHOCTb M MCPCICKTUBHOCTL CO3JaHUA «MHTCJUICKTYAJIbHOI'0» HWHCTPYMCHTA,
HCIOJIB3YIOIIETO YIPABJICHUE IIEPEAHUM YITIOM €r0 PEKYILEro KJIMHA B 3aBUCUMOCTHU OT
ycinoBuil pe3aHus. IIpelyiokKeHHBII MOAXO0J K CO3NAHHIO «HHTEIIIEKTYadbHBIX)»
WHCTPYMEHTOB  JAJsl  BBIIOJHEHHS  ONEpauudid  TOKAapHOH  0OOpaboTKM  HOCHT
WHHOBAIIMOHHBIH XapaKTep ¥ MO3BOJIUT MOBBICHTH 3()(DEeKTUBHOCTH BBIIIOJIHEHUS PaloT B
IIMPOKOM JHAra30He U3MEHEHUS YCIOBHI PE3aHMs.

KuroueBble cioBa: MaTemaTmdeckass MOJEIb, MOBOPOTHAs pPeEXyIlas TIOJIOBKA,
HEPEAHUM Yrojl, MOMEHT IIOBOPOTA, CUHTE3.

Jdnsa ourupoBanusi: Epsun, O. A. TexHuueckoe obOecneyeHHe YHpaBICHUS
MEPEeHNM YIJIOM PEXYIIero KinHa Ha omepauusix orpesku / O. A. Ep3un // BectHuk
PoctoBckoro rocymapcTBeHHOTO YHUBEpcHUTeTa myTel coobmenus. — 2024. — No 1. — C.
205-211. — DOI 10.46973/0201-727X_2024_1_205.

O. A. Erzin

TECHNICAL SUPPORT FOR FRONT ANGLE CONTROL
WEDGE ON CUTTING OPERATIONS

Abstract. The paper considers a mathematical model of the process of controlling the
front angle of the second wedge at turning operations of the section. It is carried out a synthesis
of the control system which provides the required indicators of the quality of its reaction to
periodic processes of formation and collapse of shear surfaces during chip formation. Based
on the studies carried out, the possibility and prospects of creating an “intelligent™ tool using
the control of the front angle of its wedge depending on the cutting conditions have been
confirmed.

Keywords: mathematical model, rotary cutting head, front angle, moment of rotation,
synthesis.
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B. A. Kpymoesa, A. H. Yyxapun, A. A. Ilopuecko
MOJEJUPOBAHHUE BOSHUKHOBEHMSA BUBPAIIMI B PAMAX MOCTOBBIX KPAHOB

AnHoTanus. Hecymiyie paMbl MOCTOBBIX KPAaHOB M3TOTABIMBAIOTCS U3 LIBEIEPOB Pa3HOTO
TUnopasMepa. B kadecTBe MoaenM HMCTOYHMKA LIyMa IPUHSITHI JIMHEWHBIE W3JIydaTely,
[IOCKOJIBKY IJIMHA HCTOYHUKA 3HAUYUTEIbHO IPEBBIIIAET MAKCUMAJIbHBINA pa3Mep HOIepedHOro
ceueHns. Pacder ckopocTeii KojeOaHui 11t SHEPTeTHUECKH 3aMKHYTON CUCTEMBI, COCTOSIICH
U3 CTEPKHEBBIX AJIEMEHTOB, OCHOBAH Ha ypaBHEHUSIX SHEpreTHueckoro Oananca. CHIDKEHHE
WHTEHCUBHOCTH 3BYKOBOTO M3JIyYCHHS MOXKET OBITh BBIIOJIHEHO JIMOO YMEHBIICHHUEM
BBOJAMMON B paMy BHOpaIllMOHHOW MOIIHOCTH OT HCTOYHHMKOB BHOpAIlUM, TaKUX Kak
PENYKTOpbl MEXaHM3MOB TOAbEMa M TEpPEeMEUICHHUs, Y3Jbl KOJECHBIX map M Oapaban
MeXaHU3Ma NoAbeMa, JHO0 YBEJINYEHHEM IWCCHIIATHBHBIX CBOWCTB 3JIEMEHTOB pambl. B
JMAHHOH CTaThe MPUBEICH pacyeT CKOPOCTEH KolieOaHWil HecyIel paMbl U TOKa3aHO BIIHSTHHE
CUCTEMBI BUOPOIIOTJIONICHHS Ha CHIXKCHHUE YPOBHEH ITyMa.

KiroueBble cioBa: myM, BUOpaIis, HECYILIUE PaMbl, MOCTOBBIE KPAHBI.

Jos nutupoBanus: Kpyrosa, B. A. MoaenupoBanue BOSHUKHOBEHHUSI BHOPAIUiA B paMax
MocToBbIX KpaHOB / B. A. KpyToBa, A. H. Uykapun, A. A. [lopuecko / Bectank PocToBckoro
TOCyIapCTBEHHOTO YHHMBEpCUTeTa myTeil cooOmeHus. — 2024. — Ne 1. — C. 212-219. —
DOI 10.46973/0201-727X_2024_1_212.

V. A. Krutova, A. N. Chukarin, A. A. Porchesko

SIMULATION OF THE OCCURRENCE OF VIBRATIONS IN THE FRAMES
OF OVERHEAD CRANES

Abstract. The bearing frames of overhead cranes are made of channels of different sizes.
Linear radiators are used as a noise source model, since the length of the source significantly
exceeds the maximum size of the cross-section. The calculation of oscillation rates for an
energetically closed system consisting of rod elements is based on the energy balance
equations. Reducing the intensity of sound radiation can be performed either by reducing the
vibration power introduced into the frame from vibration sources such as gearboxes of lifting
and moving mechanisms, wheelset assemblies and the drum of the lifting mechanism, or by
increasing the dissipative properties of the frame elements. This paper presents the calculation
of the oscillation rates of the supporting frame and shows the effect of the vibration absorption
system on reducing noise levels.

Keywords: noise, vibration, load-bearing frames, overhead cranes.
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A. C. Kyoacosa

TEOPETUYECKHUE UCCJEJIOBAHUS BJIUSHUSA BO3AYIIHOM COCTABJISIOIIEN
IIIYMA HA AKYCTHUYECKHUE XAPAKTEPUCTUKHA B KABUHAX CBAHHBIX KOITIPOB

AHHoTanus. PaccMOTpeH MOAX0A K ONpeAeNieHUIO YPOBHEH 3BYKOBOTO JABIIEHUS
HUCTOYHUKOB MIyMa, KOTOpbIE T'C€HEPUPYIOTCS BO3AYIIHOH COCTaBISIOUICH B KaOMHAX
CBalHBIX KompoB. llenpro uccieqoBaHMU Tmpolecca NIYMOOOpPa3OBaHUS —SBISETCS
obecnieueHue COOIIOICHNS CAHUTAapHBIX HOPM IIyMa. Bo3ayiHas cocTapistomnias uyma
OKa3bIBAaCT BJIHUAHUC HA q)OpMI/IpOBaHI/Ie 3BYKOBOTI'O I10JIA B KaOuHax KOIIPOB, IOCKOJIBKY
BKJIIOYAET B ce0sl 3BYKOBOE H3JIyYeHHE BHYTPEHHMX WM BHEIIHMX HCTOYHHMKOB IIyMa.
YpoBHM 1mIymMa, CoO31aBaeMOro B KaOWHE, ONPENEeNSIOTCS  JHEPIeTHUECKUM
CYMMHPOBaHHEM YPOBHEH ITyMa, HCXOJALIET0 OT KaX/I0r0 UCTOUYHHUKA, CIEOBATENIbHO,
Ja’ke MPU YCIOBUU BBIMOJIHEHUS CAHUTAPHBIX HOPM KaXKAbIM HMCTOYHHKOM LIyMa €ro
CyMMapHBIH YPOBEHb IPEBBICUT IIPEAEIBHO IOIMYCTUMBIE 3HAUCHHUS.

KarodeBble ci10Ba: CTOYHUKH IIyMa, aKyCTUYECKHE MOJIEH, CAHUTApHbIE HOPMBI,
BO3ayluIHasA COCTaBJidolIad I1yMa, KaOMHEI CBAMHEIX KOITPOB, OJHEPIreTHUICCKOC
CYMMHPOBaHHUE.

Jasi uutupoBanms: Kynacosa, A. C. Teopernueckue HCCIENOBAHUS BIUSHUS
BO3JYITHOW COCTAaBJISIOIIEH ITyMa Ha aKyCTHYECKHE XapaKTepUCTHKH B KaOWHax
cBaitpix kompoB / A. C.KymacoBa // BectHuk PocToBckoro rocynapcTBEHHOTO
yHUBepcHuTeTa mytei coobmenus. — 2024. — Ne 1. — C. 220-225. — DOI 10.46973/0201—
727X 2024 1 220.

A. S. Kudasova

THEORETICAL STUDIES OF THE INFLUENCE OF THE AIR COMPONENT
NOISE ON ACOUSTIC CHARACTERISTICS IN PILE HOPPER CABINS

Abstract. This paper discusses an approach to determining the sound pressure levels of
noise sources that are generated by the air component in the cabins of pile drivers. The purpose
of research into the noise generation process is to meet sanitary noise standards. The air
component of noise influences the formation of the sound field in the driver's cab and includes
sound radiation from internal and external noise sources. The noise levels generated in the
cabin are determined by energy summation. Consequently, each source complies with
sanitary standards that will lead to exceeding the maximum permissible values.

Keywords: noise sources, acoustic models, sanitary standards, airborne noise
component, pile driver cabins, energy summation.
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U A. Mauba, U. U. Mauba

HCCIIEAOBAHHUE TATI'OBO-CHEIIHBIX CBOWCTB JIOKOMOTHBOB,
OBOPYJOBAHHBIX YCTPOUCTBOM AKTUBALIUU TPEHUS

AnHoTaumsi. IlpencraBneHsl  pe3ynbTaThl  CPAaBHUTENBHBIX — TATOBO-3HEPIETUUECKHX
OKCILTyaTallMOHHBIX HUCIIBITAHUN U HOILKOHTpOJ'II)HOI\/'I OKCILTyaTallii Ha IIOJIMIOHE Bocrouno-
Cubupckoii Jlupekumu Tsru jokomoTuBa cepuu 3DCSK Ne 1147 mpomssoactea OO0 «I1K
«H3B3» 2021 rozaa BelTycKa B KOMIUIEKTALMH C TOOCHBIM PEryIHMPOBAHUEM CUJIBI TSTH U MOTOPHO-
OCEBBIMU TOIIIMIIHUKAMHM ~KaueHHs, OOOpYZOBAaHHOTO YCTPOWMCTBOM aKTHBAMM TPEHHS
nokomoTrBoB (manee — YATII), a Taxxke joxkomotuBa cepuut 3DCS5SK Ne 1271 ¢ moocHBIM
perymupoBaHueM, He 00opyaoBaHHoro Y ATJI (00opyaoBaH MITATHOM ITeCKOmoIavueti).

IIpoBenensl aHanu3 M OOOOIICHME IMOMYYEHHBIX SKCHEPUMEHTAIBHBIX ITAHHBIX, CPaBHEHUE
TATOBO-CIICITHBIX CBOMCTB OIBITHOTO 3ekTpoBo3a Ne 1147, obopymoBanHoro YATII, wu
KOHTPOJILHOTO 3JIEKTPOBO3a, He 000opyaoBanHoro YATJL

Cnenanbl BeBozbI 00 addextrBHOCTH TpuMmeHeHus Y ATJI B yCIoOBHSIX TPy30BOTO ABKEHHS
MPH SKCILTyaTAIIMOHHOH paboTe Ha MOJMIOHE B TOJIOBE COCTaBa TPY30BbIX M0e3/10B Maccoit 7100 T
Ha yuactke Mapumnck (Mexaypedenck) — Haxo/ka (4€THOe HarpaBlieHHe).

KiroueBble cj10Ba: MOAKOHTPOJBHAS OSKCIUTyaTallysl, HUCIBITAHUS, YCTPOMCTBO aKTHBALUH
TPEHUS, TATOBO-IHEPreTHUIECKUE UCTIBITAHMS], TOKA3aTeNH TATOBO-CLIETTHBIX CBOWCTB JIOKOMOTHBOB,
CPaBHUTEJIBHBIE PE3YJIBTATHI IPUMEHEHUS YCTPOMCTB aKTUBALMY TPEHHUSI.

Jdas  uouTupoBanusi: Maiiba, W. A. HccrenoBaHume TATOBO-CIEMHBIX CBOMCTB
JIOKOMOTHBOB, 000PYIOBaHHBIX YCTPOCTBOM akTuBaruu TpeHus / M. A. Maii6a, W. 1. Maiiba
// BecTHUK POCTOBCKOIO rocyapCcTBEHHOIO YHUBEpCUTeTa yTeil cooomenus. — 2024, — Ne
1.—C. 226-232. — DOI 10.46973/0201-727X_2024 _1_226.

I. A. Maiba, I. I. Maiba

RESEARCH OF TRACTION PROPERTIES OF LOCOMOTIVES
EQUIPPED WITH A FRICTION ACTIVATION DEVICE

Abstract. The results of comparative traction and energy operational tests and controlled
operation at the landfill of the East Siberian Traction Directorate of the 3ES5K series locomotive No.
1147 manufactured by PC NEVZ LLC in 2021, complete with axial traction control and motor-axial
rolling bearings equipped with a locomotive friction activation device (hereinafter — UATL), with
locomotive of the 3ES5K series No. 1271 with axial control, not equipped with a UATL (equipped
with a standard sand supply).

The analysis and generalization of the experimental data obtained, a comparison of the
traction properties of the experimental electric locomotive No. 1147 equipped with UATL and
the control electric locomotive not equipped with UATL.

Conclusions are drawn about the effectiveness of the use of UATL in freight traffic
conditions during operational work at the landfill at the head of freight trains weighing 7,100
tons on the Mariinsk (Mezhdurechensk) — Nakhodka section (even direction).



Keywords: controlled operation, tests, friction activation device, traction and energy tests,
indicators of traction properties of locomotives, comparative results of the use of friction
activation devices.
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A. I Omoxa, O. B. Xonoounoe

OBHAPY/KEHME INOJAITOBEPXHOCTHBIX JE®PEKTOB B MECTAX
JIOKAJIM3AIINU «OCTATOYHBIX PUCYHKOB» HA IOBEPXHOCTHU
KATAHUSA OEJIBHOKATAHOI'O KOJIECA ITOCJIE BOCCTAHOBJIEHU A
EIr'O IPOPNJISA HA KOJIECOTOKAPHOM CTAHKE

Annotanust. OncaHbl CTyYad, CBSI3aHHbIC ¢ 00pa30BaHUEM «OCTATOYHBIX PUCYHKOBY ITOCTIC
MEXaHUYEeCKOH OOTOYKM TOBEPXHOCTH IENBHOKATAHBIX KOJEC HAa KOJECOTOKAPHOM CTaHKE,
MIPUYMHON KOTOPBIX SBJISIETCS 3a4aCTYH0 HETPABWIGHBINA PEXKUM U YCIIOBHS PE3aHUS TITyOOKHX
BBIIIEPOMH W TON3YHOB. PaccMoTpeHa mpoOiiemMa OCTaBIICHUSI «OCTATOYHBIX PUCYHKOB)» Ha
MOBEPXHOCTU KaTaHUA KoJIeca MOCJIE€ BHICTABICHUS TOKAPEM MUHHMMAJIbLHOIO MPOXoja pe3la 1o
[IyOWHE C TENbI0 YBENMYEHUS! MPOWU3BOJUTENILHOCTH OOTOYKH W COXPAHEHHS, B TOM YHCIIE,
MUHAMAJILHO JOITYCTUMOM TONIIIMHBI 000/1a, IOMTYCKaeMOH B 3KCILTyaTanyi. Ha mpakTike nveert
MECTO BBIIBJICHHE TOJNOBEPXHOCTHBIX Ae()EKTOB B MECTaX JIOKAJIM3AIUK TAaKUX y4acTKOB, HE
ONMCAHHBIX B TEXHUYECKUX HOPMATHUBHBIX IIPABOBBIX AKTaX HAa PEMOHT U TEXHUYECKOE
00CITy>)KMBaHHE KOJECHBIX Map BaroHOB. [loka3aHa mpoOneMaTrka yabTpa3ByKOBOTO KOHTPOJIS
MOBEPXHOCTU KaTaHUs LIEIbHOKATAHBIX KOJIEC MOBEPXHOCTHOM BOJIHOM Pases npu BBISBICHUM
MOJIIIOBEPXHOCTHBIX JICPEKTOB B KOJICCHBIX Iapax ¢ TOHKUM 00010M. B 1iensx HemomyeHus
MpoITycka JIe)eKTOB B MECTaX «OCTATOYHBIX PHUCYHKOB» IPEIJIONKEH BHUXPETOKOBBIH METOII,
KOTOpBI OyJeT HCIIOJIb30BaThCS B KA4yeCTBE IOATBEP)KIAMONICTO HAa HAJIMYME CKPBITBHIX
MOBEPXHOCTHBIX M TIONIOBEPXHOCTHBIX JICPEKTOB.

KuroueBble ci10Ba: 0OCTaTOYHBIN PUCYHOK, TIOBEPXHOCTh KATAHMUSI, IIEIBHOKATAHOE KOJIECO,
KOJeCHass TMapa, TOJ3YH, BhIIEepOWHA, TOAINOBEPXHOCTHBIM  jaedeKT, TpemuHa,
KOJIECOTOKAPHBIA CTAHOK, BUXPETOKOBBIN METO/I, YIbTPAa3ByKOBOMH METO/I.

Jois uutupoBanus: Otoka, A. I'. OOHapyxeHHe OAIOBEPXHOCTHBIX 1e(EKTOB B MECTaX
JIOKAJIM3alNN «OCTAaTOYHBIX PHCYHKOB)» Ha MOBEPXHOCTH KAaTaHUS LEIHHOKATAHOTO KoJieca
[OCJie BOCCTAHOBJICHHMS €ro npoduis Ha KojecorokapHoMm crtanke / A. I'. Otoka,
O. B. Xonomunos // BectHuk PocTOBCKOro rocynapcTBEHHOTO YHUBEpPCHTETa IIyTel
coobmenus. — 2024, — Ne 1. — C. 233-239. — DOI 10.46973/0201-727X_2024_1_233.



A. G. Otoka, O. V. Kholodilov

DETECTION OF SUBSURFACE DEFECTS IN PLACES LOCALIZATION "RESIDUAL
PATTERNS" ON THE SURFACE RIDING A SOLID-ROLLED WHEEL AFTER
RESTORATION ITS PROFILE ON A WHEEL-TURNING MACHINE

Abstract. The paper described cases related to the formation of "residual patterns” after
mechanical turning of the surface of solid-rolled wheels on a wheel-turning machine, the cause
is often the wrong mode and conditions for cutting deep gouges and sliders. The problem of
leaving "residual patterns" on the rolling surface of the wheel after the turner has set the
minimum passage of the cutter in depth in order to increase the turning performance and
preserve, among other things, the minimum allowable rim thickness allowed in operation. In
practice, there is an identification of subsurface defects in the locations of such sites that are
not described in technical regulatory legal acts for the repair and maintenance of wheel sets of
wagons. The problems of ultrasonic control of the rolling surface of solid-rolled wheels by a
Rayleigh surface wave when detecting subsurface defects in wheel pairs with a thin rim are
shown. In order to prevent the omission of defects in the places of "residual patterns”, an eddy
current method is proposed, which will be used as a confirmation for the presence of hidden
surface and subsurface defects.

Keywords: residual pattern, rolling surface, solid-rolled wheel, wheelset, slider, notch,
subsurface defect, crack, wheel-turning machine, eddy current method, ultrasonic method.
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A. 1O. Ipuiimax, M. FO. Cepbunoscxuii

BbIBOP IEPCITIEKTUBHBIX MATEPUAJIOB HEHTPOBEXXHBIX ®OPCYHOK
BITPBICKUBAIOIIUX ITAPOOXJIAJIUTEJIEHU

AnnoTtamus. [lo pesynbratam aHanu3a WHQOPMAIH O pa3pylICHHSX U JedeKTax
HEHTPOOXKHBIX (DOPCYHOK BIphICKMBarOmuX mapooxiagurencii (BI1O) Owuia BbIsBICHA
NOoTpeOHOCTh B BBIOOpE MEPCHEKTHUBHOTO Marepuaia A UX H3TOTOBIEHHS C UEIBIO
MOBBIIIIEHUST pecypca paborsl. C  ydeToM aHamm3a ObIT  pa3paboTaH W OMHCaH
MPUHIMITHAIBGHBIA MOJXOM K TPOBEJCHUIO0 HATYPHBIX HCIBITAHHA 0Opa3IoB, MAaKCHMAIBHO
MpUOIDKEHHBIH K pexXumaMm paboThl IIEHTPOOESKHBIX (OPCYHOK BO BIPBICKUBAIOIIUX
MapoOXJIaIUTeNsIX, BKIIOYAIOUIMHA IMKIMYECKU HarpeB M OXJAXICHHE, ONpelesIeHbI
KpUTEpHU JUIS BBIOOpa TEPCIIEKTHBHOTO MaTepHaia JJjisl W3TOTOBJICHUS IEHTPOOEKHBIX
(OpPCYHOK, a WMMEHHO: CTPYKTypa MaTepualla U H3MEHEHHE €ro TBEpJOCTH, a TaKkKe



CKJIOHHOCTB K TPEIIMHOOOPa30BaHHIO.
KawueBbie cjioBa: BIPBICKUBAIONIMN TMApOOXJIaTUTENb, I[EHTPOOSKHAS (OPCYHKA,
MaTepHa, mapoBoil KOTEN, peryIMpPOBaHHE TEMIIEPATYPHI Mapa.

Jdasn  uurupoanms: Ilpuitmak, A. }O. BpIOOp TEpCIEKTUBHBIX MaTEPHATIOB
LEHTPOOEXKHBIX (OPCYHOK BIPBICKUBAOMKX mapooxmagurenen / A. FO. Ilpwiimak,
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A. Y. Priymak, M. Y. Serbinovsky

SELECTION OF PROMISING MATERIALS FOR CENTRIFUGAL NOZZLES
OF INJECTING STEAM COOLERS

Abstract. Based on the results of the analysis of information on the destruction and defects
of centrifugal nozzles of injection steam coolers (VPO), it was identified the need for selecting
a promising material for their manufacture in order to increase their service life. It was
described a fundamental approach to carrying out full-scale testing of samples as close as
possible to the operating modes of centrifugal nozzles in injection steam coolers including
cyclic heating and cooling. Criteria were determined for selecting a promising material for the
manufacture of centrifugal nozzles, namely: the structure of the material and the change its
hardness, as well as its tendency to crack.

Keywords: injecting steam cooler, centrifugal nozzle, material, steam boiler, steam
temperature control.
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U. A. HAuyxos, I1. A. [onsaxos, E. C. @edomos, P. C. Tacues, P. H. [ledycenko

AHAJIN3 HEYCTAHOBUBIINXCA ITPOIECCOB B TOPMO3HOM YCTPOHCTBE
JAUCKOBO-KOJIOAOYHOI'O THUIIA ITPU TOPMOXKEHUUN

AnHotanus. IlpeacraBneHa MaremaTHdeckass MOJENb HEYCTAaHOBHMBIIMXCSA IMPOLECCOB
TOPMO>KEHHSI Ha YpPOBHE CHUCTEMBI «IPUKHMAIOIIMN 3JEMEHT — TOPMO3HAs KOJIOAKa —
TOPMO3HOM JuCK». OCOOEHHOCTBIO JAHHOW MOJENU SABISIETCA Y4YeT PAaCIOJIOKEHUS
NPYOKUMAIOIIUX  3JIEMEHTOB, TE€OMETPUYECKMX pa3MEpOB TOPMO3HOM  KOJOJIKM U
MPWKUMAIOIIMX 3J€MEHTOB Ha W3MEHEHHUS YIJIOBBIX W JIMHEWHBIX KOJIeOaHW TOPMO3HOU
KOJIOJIKM TIPY B3aWMOJIEHUCTBUH ¢ pabodell TOBEPXHOCTHIO TOPMO3HOTO nucka. OCHOBHBIMU
rapaMeTpamu, OLICHUBAOLIIMMH HECTALlMOHAPHBIH [TPOLIECC B3AUMOAEHCTBUS, SIBISIFOTCS YIJIbI
TaHTa)ka W  PBICKAHUA pa3HBIX KpaeB TOPMO3HOM  KOJIOAKH, YTO  HAIJISJIHO
MIPOIEMOHCTPUPOBAHO Ha CPABHUTEIIBHBIX AMArpaMMax CyMMapHBIX KOJIeOaHUI BEpPXHEro U
[IPaBOTO YIJIOB TOPMO3HON KOJIOJKHM, HX YCKOPEHHH W MHEPLUHOHHON Harpy3ku IpH
TOPMO>KEHNU. AHaJIN3 AMarpaMMbl HHEPLIMOHHONW HArpy3KH MOKa3bIBAa€T, YTO BEPXHHUU yroi



00JIbIIe TOBEPIKEH OTPHIBY Kpas KOJOJAKU OT pabodeil MOBEPXHOCTH TUCKA MPU YCIOBUHU
MEHBIIIeH YacTOTHI BHIHYKICHHBIX KOJI€OaHMiA, TOT/Ia KaK OOJbINas 4acTOTa BHIHYKIESHHBIX
KoJeOaHUi B HIKHEM Kpae KOJIOJIKH He TMOBKIIIAST PUCK OTPBIBA €€ OT IIOBEPXHOCTH JIUCKA B
npoiiecce B3auMoneucTBus. B 1iemom MateMatuuyeckas MOJENIb MO3BOJISIET aHATU3UPOBATh
HECTAIMOHAPHBINA MPOIECC B3aMMOAECHCTBHUS C YIETOM HArpy>KEHHUS KOJIOIKH, PACTIOTIOKEHHS
U TEOMETPHUYECKHX IapaMeTpPOB MPIKUMAIOIIET0 MeXaHW3Ma TOPMO3HOTO YCTpPOMCTBa
JIMCKOBO-KOJIOOYHOTO THIIA.

KurioueBble ciioBa: TOPMOXKEHHE, YIJIOBBIE KOJeOaHHE, YIIIOBBIE YCKOPEHHE, TaHTaX,
pBICKaHWe, MHEPIIMOHHAS Harpy3Ka, TOPMO3HasI KOJOKA.
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I. A. Yaitskov, P. A. Polyakov, E. S. Fedotov, R. S. Tagiev, R. N. Dedusenko

ANALYSIS OF UNSTEADY PROCESSES IN THE BRAKING DEVICE
DISC-PAD TYPE WHEN BRAKING

Abstract. The paper presents a mathematical model of unsteady braking processes at the
level of the “pressing element — brake pad — brake disc” system. A feature of this model is that
it provides the location of the pressing elements, the geometric dimensions of the brake pad
and the pressing elements for changes in the angular and linear vibrations of the brake pad
when they interact with the working surface of the brake disc. The main parameters that
evaluate the non-stationary interaction process are the pitch and lateral movement angles of
different edges of the brake pad, which is clearly demonstrated in comparative diagrams of the
total vibrations of the upper and right corners of the brake pad, their accelerations and inertial
load during braking. Analysis of the inertial load diagram shows that the upper corner is more
susceptible to separation of the pad edge from the working surface of the disc, provided that
the frequency of forced vibrations is lower, while the higher frequency of forced vibrations in
the lower edge of the pad does not increase the risk of its separation from the surface of the
disc during interaction. In general, the mathematical model makes it possible to analyze the
non-stationary interaction process with the pad loading, the location and geometric parameters
of the pressing mechanism of a disc-pad type brake device.

Keywords: braking, angular oscillation, angular acceleration, pitch, lateral movement,
inertial load, brake pad.

For citation: Analysis of unsteady processes in the braking device disc-pad type when
braking / I. A. Yaitskov, P. A. Polyakov, E. S. Fedotov [et al.] // Vestnik Rostovskogo
Gosudarstvennogo Universiteta Putey Soobshcheniya. — 2024. — No. 1. — P. 248-260. —
DOI 10.46973/0201-727X_2024 1 248.

Caenenust 06 aBTope Information about the author

SIvukoB UBaH AHATOJIbLEBUY Yaitskov Ivan Anatolievich

PocroBckmii roCy1apCTBEHHbIH Rostov State Transport University (RSTU),
yHuBepcuteT myter coodmenus (PI'YIIC), Chair «Car and Car Facilities»,

kadenpa «BaroHbl 1 BAroHHOE X035HCTBOY, Doctor of Engineering Sciences, Professor,
JIOKTOP TEXHUYECKHUX HayK, podeccop, Dean of the Electromechanical Faculty,

JIeKaH AJIEKTPOMEXaHUYeCKOro (haKyabTeTa, e-mail: yia@rgups.ru

e-mail: yia@rgups.ru

Moasikor IMaBen AnexcaHapoBu4 Polyakov Pavel Alexandrovich

Kybanckuii rocyjapcTBeHHBIN Kuban  State  Technological  University
texHonornuecknit yausepeuret (Kyol'TY), (KubSTU),

kadeapa «TpaHCIIOPTHBIE TIPOIIECCHI Chair «Transport Processes and Technological
Y TEXHOJIOTUYECKHE KOMILIEKCHD, Complexesy,

KaHJIUAAT TEXHUIECKUX HAyK, JOIEHT, Candidate of Engineering Sciences,

e-mail: polyakov.pavel88@mail.ru Associate Professor,

e-mail: polyakov.pavel88@mail.ru


mailto:polyakov.pavel88@mail.ru

®enotoB EBrennii CepreeBuu
Ky06anckwuii rocymapcTBeHHBIN
TexHonornuecknit yausepeuret (Kyol'TY),
kadenpa «TpaHcropTHBIE TPOLIECCH

1 TEXHOJOTUYECKUE KOMIUIEKCHDY,
CTapIIui mpenoaaBaresb,

e-mail: avtoru2009@mail.ru

Tarues Pyciaan CydyannoBuy
Kybanckwii rocynapcTBeHHBIH
TexHojorudeckuil yausepcureT (Kyol' TVY),
kadenpa «TpaHcropTHBIE TPOLIECCH

1 TEXHOJOTMYECKUE KOMIUIEKCHDY,
aCIHpaHT,

e-mail: usytagiev@mail.ru

Henycenko Poman HukosaeBu4
Kybanckwii rocynapcTBeHHBIH
TexHojorudeckuil yausepcureT (Kyol' TVY),
kadenpa «TpancopTHbIE MpoIIECCH

U TEXHOJOTUYECKUE KOMIUIEKCHDY,
MarucTpasr,

e-mail: roma.dedusenko@mail.ru

Fedotov Evgeny Sergeevich

Kuban State  Technological  University
(KubSTU),

Chair «Transport Processes and Technological
Complexesy,

Senior Lecturer,

e-mail: avtoru2009@mail.ru

Tagiev Ruslan Sufadinovich

Kuban State  Technological  University
(KubSTU),

Chair «Transport Processes and Technological
Complexesy,

Postgraduate Student,

e-mail: usytagiev@mail.ru

Dedusenko Roman Nikolayevich

Kuban State  Technological  University
(KubSTU),

Chair «Transport Processes and Technological
Complexesy,

Master's Degree Student,

e-mail: roma.dedusenko@mail.ru



