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U. K. Cepeees, A. B. Iluwux

IOOEKTUBHOCTDb IPUMEHEHUSA CABOEHHBIX 3JIACTOMEPHBIX
U PEBUHOMETAJVIMYECKHUX NNOT'JIOIAIOIIUX AIIITAPATOB
HA JVINHHOBA3HBIX BAT'OHAX-IIVIAT®OPMAX

AHHoTanus. PaccMOTpeHBI OCOOEHHOCTH YCIIOBHH JKCIUTyaTallidl IHHHOOA3HBIX
BaroHoB-IaropM, a TakXKe IPOAHAIM3UPOBAHBl OCHOBHBIE IPUYMHBI OTKA30B
AIIACTOMEPHBIX TOTMIOMIAONINX anmapaToB. lIpemioskeHsl W 000CHOBaHBI Hambolee
pauuoHaIbHBIE MYTH CHIDKCHUS HArpYXEHHOCTH AJIMHHOOA3HBIX BaroHOB-IUIAT(OpM IpH
IepeBo3ke 0co00 IEHHBIX TIpy30B. IIpoBeneH aHamu3 M3MEHEHUIl TeMIepaTypsl
OKpY’Karolllel cpenpl MpH CJIeJ0OBaHUM KOHTEWHEpPHBIX Moe3loB u3 LleHTpanbHOM yacTu
Poccun B Pecnybnmky Caxa (SkyTws), mpemiokeHbl MyTH oOecrieueHus] 0e30TKa3HOM
paboTHI AIACTOMEPHBIX ¥ PE3NHOMETAIUIMUYECKUX MOIVIOLIAIONINX anmnapatos. [Ipemioxkena
pacueTHass MoOZAeNb Il HUCCIeAOoBaHUS pabOThl MOCIEAOBATENBHO PACIOI0KEHHBIX
(coBoeHHBIX) MOTJOMIAIOMKX anmapaTtoB. OOOCHOBaHA HEOOXOAWMOCTH TMPUMEHEHHS
METOJIOB KOMITBIOTEPHOTO MOJEIMPOBAHUS Al MPOBEPKHU 3()(HEKTUBHOCTH MPEATI0KEHHOM
CXEMbI PACIOJIOKEHUS MOTJIOMIAOIINX arIapaTos.

KiioueBble cioBa: T'Py30BBIC BaroHbl, AMHaMHWKa BaroHOB, 0c000 HCHHBIC T'PY3LI,
MIOTJIOUIAIOIIME aNnapaThl, YCKOPEHHbIE KOHTEHHEpHBIE I0e37a, >EJIe3HbIEe IO0pOTH
SxyTumn.

Jnsa uurupoBanus: CepreeB, 1. K. DddexTHBHOCTS TpUMEHEHUS CIBOCHHBIX
3JIACTOMEPHBIX M PE3MHOMETAIUIMYECKHUX IOIVIOLIAIOIINX anlapaToB Ha JJIMHHOOA3HBIX
BaroHax-tiarpopmax / M. K. Ceprees, A. B. Ilumuk // Bectuk PoctoBckoro

roCyJIapCTBEHHOTO YHUBEpcUTeTa mmyTeh coolOmenus. — 2024. — Ne 2. — C. 8-14. — DOI
10.46973/0201-727X_2024_2_8.

I. K. Sergeev, A. V. Pishchik

THE EFFECTIVENESS OF THE USING COMBINED ELASTOMER AND RUBBER-METAL
DRAFT GEARS ON LONG BASE PLATFORM CARS

Abstract. The paper considers some peculiarities of the operating conditions of long-
wheelbase flatcars. It is analyzed the main reasons for the failure of elastomeric draft gears.
The most rational ways to reduce the load on long-wheelbase flatcars are proposed and
justified. An analysis of changes in ambient temperature during the passage of container
trains from the Central part of Russia to the Republic of Sakha (Yakutia) was carried out,
and ways to ensure trouble-free operation of elastomer and rubber-metal draft gears were
proposed. A computational model is proposed to study the operation of sequentially located
(double) draft gears. The necessity of using computer modeling methods to test the
effectiveness of the proposed arrangement of draft gears is substantiated.

Keywords: freight cars, car dynamics, high-value commodities, draft gears, high-speed
container trains, railways of Yakutia.

For citation: Sergeev, |. K. The effectiveness of the using combined elastomer and
rubber-metal draft gears on long base platform cars / I. K. Sergeev, A. V. Pishchik //
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NHOOPMAIIMOHHBIE TEXHOJIOT'UH,
ABTOMATHUKA U TEJIEKOMMYHUKALIUN

C. JI. Huxumuenxo, K. 3. 3vipsinkuna

INPOT'HO3UPOBAHUE ITIOTPEBHOCTH B 3AITIACHBIX YACTAX 'HIPOCUCTEM

MAIIIAH C MTIPUMEHEHUEM HEMPOHHOM CETH

AHHOTanus. PaccMOTpeHa BO3MOXHOCTh NPUMEHEHHSI UCKYCCTBEHHBIX HEHMPOHHBIX
ceTel C IeTbI0 MPOTHO3UPOBAHMSI TOTPEOHOCTH B 3aMACHBIX YACTAX THAPOCHCTEM MAIUH.
IIpoBeneH aHanmu3 pacnpeneiacHus HEUCIPaBHOCTEM NPHUMEHUTENBHO K Ha3eMHBIM
TPaHCIIOPTHO-TEXHOJIOTHYECKUM CPENICTBAM, a TAKXKE MPEICTABICHBI PE3YIbTATHI aHAIH3A
CyIIECTBYIOIMX TPAJULIMOHHBIX METOAOB pe3epBupoBaHus. llpennoxkeH mnoaxon kK
00yUYEHHUI0 MCKYCCTBEHHOW HEHPOHHOM CETH, OCHOBAaHHBIM Ha MOJEIU MHOTOCIOHHOIO
nepcentpoHa. IIpencraBnena peanu3auusi BapuaHTa MepeoOydeHHS HCKYCCTBEHHOM
HEHPOHHOM CEeTH THITa MHOTOCIONHBIN IEpCeNTPOH AJIsl TPOTHO3UPOBAHUS OTPEOHOCTH B
3allaCHBIX YacTAX THAPOCHCTEM MallWH Ha 0a3e MajbIX 00bEeMOB BXOJAHBIX JaHHBIX 32
MPOIIENIINe TOABl C WCIOJIh30BaHWEM COBpeMeHHoW TexHomornmn «Data Mining» Ha
mwiardopme «1C: Ilpeanpusitue». PesynpTaTel viccmegoBaHUs MOTYT OBITh MOJE3HBI IS
ONTUMM3ALMKN 3aMacoB 3allaCHBIX 4YacTel M TOBBIIICHUS SPQGEKTHBHOCTH PaOOTHI
TUAPOCUCTEM MAIlLIMH.

KiloueBbie ciaoBa: MeToAbl INPOTHO3MPOBAHHA, METOIBl  PE3EpBHPOBaHUS,
HEHWPOCETEBBIE METOABI, THIPOCUCTEMBl MAIIUH, IPOTHO3, aJTOPUTM, OTKa3, HEUPOHHBIE
CeTH, MCKYCCTBCHHBIN MHTEUIEKT, oOydaromias BbIOOPKA, MHOTOCIOWHBIN MEPCENTPOH,
s pexTuBHOCTH, ERP-pemmenus, cpeanexkBagpaTuyeckas ommoka.

Jos nutupoBanusi: Hukuruenko, C. JI. [IporuosupoBanue moTpeOGHOCTH B 3alIaCHBIX
4acTAX THAPOCHUCTEM MAIMH C npuMeHeHueM HerponHoil cetu / C.JI. Huxurdenko,
K. O. 3bipsiikuna // BectHuk POCTOBCKOTO  rOCyIapCTBEHHOTO  yHHBEpPCHUTETa  IyTei
coobmienus. — 2024. — Ne 2. — C. 15-24. — DOI 10.46973/0201-727X_2024_2_15.

S. L. Nikitchenko, K. E. Zyryankina

FORECASTING THE NEED FOR SPARE PARTS OF MACHINE HYDRAULIC SYSTEMS

USING A NEURAL NETWORK

Abstract. The paper considers the possibility of using artificial neural networks to
predict the need for spare parts for machine hydraulic systems. The analysis of the
distribution of faults is carried out in relation to ground transport and technological means,
and the results of the analysis of existing traditional methods of reservation are presented.
An approach to training an artificial neural network based on the multilayer perceptron
model is proposed. The implementation of a variant of retraining an artificial neural
network of the multilayer perceptron type for predicting the need for spare parts for
machine hydraulic systems based on small volumes of input data for the past years using
modern Data Mining technology on the 1C: Enterprise platform is presented. The results
of the study can be useful for optimizing spare parts stocks and increasing the efficiency of
machine hydraulic systems.

DOI 10.46973/0201-727X_2024_2_15



Keywords: forecasting methods, reservation methods, neural network methods,
hydraulic systems of machines, forecast, algorithm, failure, neural networks, artificial
intelligence, training sample, multilayer perceptron, efficiency, ERP solutions, mean
square error.
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C. B. Coxonos, A. JI. Oxomnukos, A. B. Kocmioxos, /. B. Mapwaxog

BBICOKOTOYHOE INO3UIIUOHUPOBAHUE BECITMJIOTHOT'O IOKOMOTHUBA
B YCJOBUAX HECTABWJIBHBIX CITY THUKOBBIX U3MEPEHUI

AnHotamus.  [IpemnmoxkeHo — pemieHwe — TPOONEMBI,  BO3HHKAIOMIEH  NIpH
MTO3UIIMOHUPOBAHUH OECIIOTHBIX TPAHCIIOPTHBIX 00BEKTOB, B YACTHOCTH JIOKOMOTHBOB,
B YCJIOBUAX FOPOJICKOM 3aCTPOMKHK M MHTEHCUBHBIX IOMeX. B HacTosiee BpeMst UPOKUA
Klacc OOBEKTOB TOPOJCKOW W  IKENe3HOJOPOXKHOW HHQPACTPYKTYpHl — CO3JacT
HEMpeCKa3yeMblid XapakTep IOMEX, BO3JIEHCTBYIONIMX Ha CEHCOPHl OECHUIOTHOTO
JIOKOMOTHBA. B 3TOM ciydae mpu moabe3ie K ONOPHOMY OOBEKTY HH(PACTPYKTYpHI
CTAaHOBUTCSI HEBO3MOXXHBIM HCIIOJIb30BaHHWE KaK CIYTHHUKOBBIX HW3MEPEHHMH, TaK U
pPa3IMYHBIX JATYMKOB CHUCTEMbl TEXHUYECKOIO 3peHUs. B CBsI3U ¢ 3TUM B cTaThe A
pelIeHnsT TIOCTaBIEHHOW 3ajaud (YCTOHYHMBOTO BBICOKOTOYHOTO pEIICHUS 3a/adyu
MO3UIIMOHUPOBAHUS  JIOKOMOTHBA)  TpEAjiaraeTcsi  HCIOJb30BaTh B KadyecTBe
HaBUTALIMOHHBIX TATYMKOB aBTOHOMHBIE U3MEPUTEIH apaMETPOB JIMHEHHOTO BUKEHUSA
JIOKOMOTHBA, a JUIsi 00pabOTKH 3amryMIIeHHBIX u3MepeHuil — GuibTp Kanmvana u meton
poOacTHOMN (hUIIBTPALINY.

KnarwueBblie c0Ba: ClyTHUKOBBIE M3MEPEHUS, HABUTAIMOHHBIE TTapaMeTphl, QUILTP
Kammana, poOacTHbIi (WIbTp, HaBHUTAIlMOHHAS CHCTEMa JIOKOMOTHBA, CHCTEMa
TEXHUYECKOT0 3peHus, Iu(ppoBast MOEIb ITyTH.

Jis nuTHpoBaHus: BeICOKOTOYHOE MO3UIIMOHMPOBAHNE OECTIMIIOTHOTO JIOKOMOTHBA
B YCJIOBUSIX HECTAOWIIBHBIX CIYTHHKOBBIX n3Mepenuii / C. B. Cokoos, A. JI. OXOTHHKOB,
A. B. Koctiokos, /. B. Mapmakos // BectHuk PocToBckoro rocyaapcTBEHHOTO
yHUBepcuTera mytei coobmenus. — 2024, — Ne 2. — C. 25-33. — DOI 10.46973/0201—
727X_2024 2_25.



S. V. Sokolov, A. L. Okhotnikov, A. V. Kostyukov, D. V. Marshakov

HIGH-PRECISION POSITIONING OF AN AUTONOMOUS LOCOMOTIVE
IN CONDITIONS OF UNSTABLE SATELLITE MEASUREMENTS

Abstract. The problem that arises when positioning autonomous transport objects when
traveling in urban conditions and increased interference is touched upon. Such objects of
railway infrastructure create an unpredictable nature of interference, which affects the
sensors of an autonomous locomotive. In this case, when approaching a supporting
infrastructure facility, it becomes impossible to use both satellite measurements and various
sensors of the technical vision system. In this regard, the article proposes to use autonomous
meters of linear motion parameters of a locomotive as navigation sensors, and to process
noisy measurements - a Kalman filter and a robust filtering method.

Keywords: satellite measurements, navigation parameters, Kalman filter, robust filter,
locomotive navigation system, vision system, digital track model.

For citation: High-precision positioning of an autonomous locomotive in conditions of
unstable satellite measurements / S. V. Sokolov, A. L. Okhotnikov, A. V. Kostyukov,
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I'. A. baoaxos, E. A. bonzcosa, M. A. Mykymaose, E. I'. 4y6, B. E. [llgedosa

PABPABOTKA HOBOI'O MATEMATHUYECKOI'O METOJA MOJAEJIUPOBAHUA
JBUKEHUSA CMA30YHOI'O MATEPHUAJIA B PABOYEM 3A30PE
PAJJUAJIBHOI'O NOAIIUITHUKA C HECTAHJAPTHBIM OIIOPHBIM ITPO®UJIEM

AnHotanus. CraThsd TOCBAIIEHA HM3YyYEHUIO HOBOIO MAaTeMaTH4eCKOro MeEToja
MOJIETTMPOBAHUS TEYCHHS WUCTHHHO BS3KOTO CMAa30YHOTO MaTepuana B padoueMm 3a3ope
Moan(UINPOBAHHONW KOHCTPYKIIMH PATAATBHOTO MOAIIUITHIKA CKOJIBKEHUS.

s OLleHKH M3HOCOCTOMKOCTH YKa3aHHOW KOHCTPYKIMH B pa3pabOTaHHOM HOBOM
MaTEeMaTHYECKOM METOJIe YYHTHIBAIOTCS TOJMMEPHOE MOKPHITHE C OCEBOM KaHaBKOW,
HECTaHIaPTHBIA OMOPHBIN MPOQIITH M CKUMAEMOCTh CMa309HOTO MaTepHana.

[lony4yennsle  HOBBIC MaTeMaTHYeCKUe  MOJEIM  MO3BOJSAIOT  OLEHWUTh
MIPOJOJDKUTENBHOCTh  THIPOJMHAMUYECKOTO  pEKMMa  CMa3blBaHUS, IPOU3BECTH
pacUeTHYI0 OIICHKY BIMSIHHUSA TOJUMEPHOTO IMOKPHITHS C OCEBOM KaHAaBKOW C Y4EeTOM
C)KMMAeMOCTH CMa304YHOTO MaTrepualla ¥ HECTaHJApTHOrO OMOPHOro mNpoduis Ha
OCHOBHBIE paboy4re XapaKTePUCTUKU MOANIMITHUKOB CKOJBKEHHS: TUAPOJUHAMHUYECKOES
JaBJICHNE, HATPY30YHYIO CITOCOOHOCTh M CHITY TPEHHUSL.

KamoueBble cjioBa: MareMaTHYeCKHH METOJ, MOJISIHPOBAHNE, CHKHUMAEMOCTb,
Moau(HUIIMPOBaHHAS KOHCTPYKIHUS, IIOKPBITHE, OIICHKA BIIUSHUS.

Jisi nuTupoBanus: Pa3zpaboTka HOBOro MaTeMaTHYECKOrO METO/a MOJCIUPOBAHHS
JBWXKEHUs] CMa30YHOro MaTepuana B pabodyeM 3a30pe pPaMalIbHOTO IMOAIIMIHUKA C
HECTaHAapTHBIM OmopHBIM Tpoduiem / I'. A. bagaxos, E. A. boirosa, M. A. MykyTazaze
[ mp.] // BectHuK PocTOBCKOTO TOCYIapCTBEHHOTO YHHBEPCUTETA MYyTeH COOOIICHUS. —
2024. — Ne 2. — C. 34-41. - DOI 10.46973/0201-727X_2024_2_34.

G. A. Badakhov, E. A. Bolgova, M. A. Mukutadze, E. G. Chub, V. E. Shvedova

DEVELOPMENT OF A NEW MATHEMATICAL METHOD FOR SIMULATING
THE MOVEMENT OF LUBRICANT IN THE WORKING CLEARANCE OF A
RADIAL BEARING WITH A NON-STANDARD SUPPORT PROFILE

Abstract. The paper is devoted to the study of a new mathematical method for simulating
the movement of a truly viscous lubricant in the working clearance of a modified design of a
radial sliding bearing.

To assess the wear resistance of the specified structure, the developed new mathematical
method takes into account a polymer coating with an axial groove, a non-standard support profile
and the compressibility of the lubricant.

The new mathematical models obtained allow us to estimate the duration of the
hydrodynamic lubrication regime, to make a calculated assessment of the effect of a polymer
coating with an axial groove, taking into account the compressibility of the lubricant and a non-
standard support profile on the main performance characteristics of sliding bearings:
hydrodynamic pressure, load capacity and friction force.

Keywords: mathematical method, modeling, compressibility, modified construction,
coating, impact assessment.

For citation: Development of a new mathematical method for simulating the movement
of lubricant in the working clearance of a radial bearing with a non-standard support profile /
G. A. Badakhov, E. A. Bolgova, M. A. Mukutadze [et al.] // Vestnik Rostovskogo
Gosudarstvennogo Universiteta Putey Soobshcheniya. — 2024. — No. 2. — P.34-41. —
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TPAHCIIOPTHASA DHEPTETUKA

K. B. bozoanosa, E. B. [loopvinun

MATEMATHUYECKAS MOJEJb ABTOMATU3UPOBAHHOMN CHUCTEMBI
MHNPOPUJIAKTHYECKOI'O IOAOTPEBA ITPOBOI0OB KOHTAKTHOU CETH

AHHOTamusi. PaccMOTpeHBI BOTIPOCHI WCIOJIB30BAHMS PETYIHPYEMBIX HCTOYHHKOB
MUTAHUS i oOecredyeHus NPOPUIAKTHYECKOrO MPOTHBOTOJIONEIHOTO TOAO0rpeBa
MPOBOJIOB  KOHTakTHOW  cetd. (OO0O3Ha4YeHBl  TPOONEMBI  pabOTBI  CHCTEMBI
MPO(QUIAKTHUECKOTO MOI0IPEBa MPOBOJIOB KOHTAKTHOMN CETH y4acTKa, BO3HUKAIOIINE IIPU
ABHUXCHHUHU 110 HEMY ITOC310B, CBA3aHHBIC C OCThIBAHUEM ITOABECKHU 1U3-3a USMCHCHHA TOKOB
B TATOBOM ceTH. [Ipe/IcTaBIeH AIrOPUTM YIPABICHUS HCTOYHUKAMHU TPO(UIAKTHIESCKOTO
MOJIOrpeBa, 00CCIICUNBAIOIINN MTOIEPKAHHE TEMIIEPaTyphbl IPOBOIOB IS MCKIFOUYCHHUS
Hux O6HC,ZICHCHI/I$I oe3 BBCACHHA AOIIOJIHUTEIIBHBIX Ol"paHI/IT-IeHI/Iﬁ B JABWKCHHE IIOC3/10B.
B anroputme y4TEeHBI TpaHUIBI TEMIEPATYPHI, B IPENENax KOTOPHIX IMOIICPKUBACTCS,
Harpes MMPOBOJIOB, a TAK)KE MEPEXO/IHbIC MPOLIECCHI, BO3HUKAIOIINE TIPU MEPEKITIOUEHUSX,
U pecypc 000pyIOBaHHSI.

KamoueBbie cJioBa: 3JEKTPOTITOBBIC CETH, KOHTAKTHAs CETh, MPOQUIAKTHYECKUI
MOJIOTPEB, CUCTEMA TATOBOTO 3JIEKTPOCHAOKEHHS, PETYIUPyEeMble HCTOYHUKY TUTAHUS.

Jns HUTHUPOBAHMSA: bornanosa, K. B. MaremaTnueckas MOJeIb
aBTOMAaTU3UPOBAHHOW CHUCTEMBI MPO(PIIIAKTHIESCKOTO TI0I0TPEBa MPOBOJOB KOHTAKTHON
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cetu / K. B. Bormanora, E. B. J1o6pbiaun // BecTHuk PocTOBCKOro rocyaapcTBEHHOIO
yHHBepcuTeTa myTeii coobmmenns. — 2024, — Ne 2. — C. 42-47. — DOI 10.46973/0201—
727X_2024 2 42.

K. V. Bogdanova, E. V. Dobrynin

MATHEMATICAL MODEL OF AN AUTOMATED SYSTEM
FOR PREVENTIVE HEATING OF CONTACT NETWORK WIRES

Abstract. The issues of using adjustable power sources to provide preventive anti-icing
heating of contact network wires are considered. It is indicated the problems of the system
of preventive heating of the wires of the section contact network that arise when trains
move along it, associated with the cooling of the suspension due to changes in currents in
the traction network. It is presented an algorithm for controlling sources of preventive
heating which ensures that the temperature of the wires is maintained to prevent their icing
without introducing additional restrictions on the train movement. The algorithm takes into
account the temperature limits which the heating of the wires is maintained, as well as
transient processes that occur during switching, and the service life of the equipment.

Keywords: electric traction networks, contact network, preventive heating, traction
power supply system, regulated power supplies.

For citation: Bogdanova, K. V. Mathematical model of an automated system for
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A. C. Bunveenom, M. M. Huxughopos

MPUMEHEHUE UMATALIMOHHOT O MOJIEJIMPOBAHMUS JIUTISI OLIEHKHA
YOOEKTUBHOCTHA BAPUAHTOB YCUJIEHUSI CACTEMBI TATOBOT'O
ANEKTPOCHABKEHUS TPA UHTEPBAJIBHOM PET'YJIMPOBAHUM
JBWKEHUSA MTOE3/I0B

AHHoTamusi. B cratbe mOpemioKeHa  CTPYKTypa  HUMHUTAIMOHHOM — MOJENH
B3aMMO/ICHCTBUSI CUCTEMBI TATOBOTO 3JIEKTPOCHA0KEHHUS U DJIEKTPOIIOJIBUKHOTO COCTaBa
JUI BBITIOJIHEHWST MHOTOBAapUAHTHBIX PAc4YeTOB IPOIMYCKHOW CHOCOOHOCTH YYacTKOB
JKEJIE3HBIX JIOPOT C YYETOM IUJIAHOB pealu3alldd IPOEKTa BHEJIPEHUSI TEXHOJIOTUHU
HMHTEPBAIHLHOTO PETYINPOBAHMS ABIKCHUS TIOE37I0B. B KadecTBe anpobariuy rmpeaaraeMoi
MOJIETIM BBITIOJTHEHA OIICHKA MUKOBBIX MOLIHOCTEH TATOBBIX MOJACTAHLUN MPU peanu3aluu
pa3IMYHbIX TPa(UKOB IBUKESHHUS 103708 C IPUMEHECHUEM HHTEPBAIBHOIO PETYIMPOBAHUS



Ha JBYXILyTHOM 3JIEKTPU(HUINPOBAHHOM y4YacTKe XKEJE3HOW IOPOTU VISl CYLIECTBYIOIETO
BapuaHTa KOMIUIEKTAI[UH CUCTEMBI TATOBOT'O AJICKTPOCHAOKEHHUS U BApUAHTOB €€ YCUJICHUSI.
Ha mpumepe opHOmMyTHOro ydvacTka IIOKa3aHO, YTO TPUMEHEHHME Ipe[iaraéMou
MMUTAIlIOHHON MOJIENHY TO3BOJIUT OLEHUBATh BAPHAHTHI MOCTPOEHUS CHCTEMBI TATOBOTO
JNEKTPOCHAOXKEHUS A1 HEINCKTPU(UIMPOBAHHBIX ~ YYacCTKOB IPH  Pa3INYHBIX
MIEPCIIEKTUBHBIX CXeMax MPOITycKa 1noe3aoB. IIpennoskeHHas IMUTAMOHHAS! MOAEIb MOXKET
WCIONb30BaThCs Ui CpPaBHEHUS TEXHUKO-3KOHOMHYECKHX TIOKazaTeNel pazinyHbIX
BapUAHTOB  YCWJICHHSI CHUCTEMbl TSTOBOTO  3JIEKTPOCHAOXKEHUS, MOJEIUPOBAHUS
MTOCTAaBAPUIHBIX CUTYallMi M OIIEHKHA IPOITYCKHOM CHOCOOHOCTH CHCTEMBI TATOBOTO
ANIEKTPOCHAOKEHUSI TIPU BOCCTAHOBIECHHM TrpadKa IBIKEHHUsSI MOE3/I0B, OIpEACICHHS
MUHHMMAaJIBHO BO3MOXHBIX MEKITOE3THBIX HHTEPBAJIOB.

KiroueBbie cJjioBa: cucTeMa TIACOBOTO AJICKTPOCHAOXEHUs, IpaduK ABMKCHUS
[I0€3/10B, TMKOBAsI MOIHOCTh, TSTOBBIE PACUYETHI, SIEKTPUIECKUE PACUETHI, HHTEPBAIBLHOE
peryJiupoBaHue ABUKEHUS MTOE3/0B.

Joist nutupoBanus: Bunsrensm, A. C. [IpuMeHeHHe IMUTAIIMOHHOTO MO/ICTUPOBAHHS
IUIs1 OLICHKH 3()(DEKTUBHOCTH BAPHAHTOB YCHIICHHS CUCTEMBI TATOBOTO 3IEKTPOCHA0KEHUS
OpU HHTEPBAILHOM DETYIMPOBAaHMM JBWXKeHUs moe3goB / A. C. Buibrensm,
M. M. Hukudopos // BecTHuk PocTOBCKOTr0 rocyZapCTBEHHOTO yHHBEPCHTETa MyTei
coobmenus. — 2024. — Ne 2. — C. 48-56. — DOI 10.46973/0201-727X_2024_2_48.

A. S. Vilgelm, M. M. Nikiforov

THE USE OF SIMULATION MODELING TO EVALUATE EFFICIENCY MAKES
IT POSSIBLE TO STRENGTHEN TRACTION POWER SUPPLY SYSTEMS
WITH INTERVAL REGULATION OF TRAIN MOVEMENT

Abstract. The paper proposes the structure of a simulation model, a traction power
supply system operating in conjunction with electric rolling stock, to perform multivariate
calculations of the capacity of railway sections due to plans for the implementation of a
project for introducing interval control technology for train traffic. To test the proposed
model, an assessment was made of the peak powers of traction substations during the
implementation of various train schedules using interval control on a double-track
electrified section of the railway for the existing configuration of the traction power supply
system and options for its strengthening. Using the example of a single-track section, it is
shown that the use of the proposed simulation model will make it possible to evaluate
options for constructing a traction power supply system for non-electrified sections with
various promising train transit schemes. The proposed simulation model can be used to
compare the technical and economic indicators of various options for strengthening the
traction power supply system, modeling post-emergency situations and assessing the
capacity of the traction power supply system when restoring the train schedule, and
determining the minimum possible intervals between trains.

Keywords: traction power supply system, train schedules, peak power, traction
calculations, electrical calculations, interval control of train traffic.
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A. B. Kayaii, B. A. 3ybakun

CTOMMOCTHOM AHAJIN3 PEKYIIEPATUBHOM DHEPTUUA
I'OPOJICKOI'O QJIEKTPOTPAHCIHIOPTA

AHHOTauus. B wuccinenoBaHuM pPaccCMOTPEHbI CTOMMOCTHBIE AaCMEKThI IPOLECCOB
PEKyIepaiy 3JIeKTPOIHEPTUH B JIEKTPOTPAHCIIOPTE U €€ MOBTOPHOTO HCIOIH30BAHMS Ha
MOJIE3HYIO TIEPEBO30YHYI0 paboTy. 3aKymodHast CTOMMOCTD PEKYIIEpUPOBAHHON YHEPTHU
paBHa Hymio. PekyneparnBHOEe TOPMOKEHHE HE BBI3BIBACT JOMOJHHUTEILHOTO HM3HOCA
3JIEMEHTOB CHCTEM TATU BaroHOB. B cmily 3TOro HampasisieMasl Ha IIOBTOPHOE IOJIE3HOE
UCTIONb30BAHWE PEKyNepaTWBHAs SHEPrusi HWMeeT HyJleByro cebectoumocts. C
NPUMEHEHHEM OOPTOBBIX WIIM CTAIMOHAPHBIX HAKOIHUTENEH M30BITOYHAS Y4acTh SHEPIUU
peKymepanuu MOXeT ObITh IepeHanpaBleHa Ha IIOBTOPHYIO IIOJIE3HYIO palboTy.
Iockomnpky KIIJ] mo0bix HakomuTener He mpeBblmaer 64—68 %, To moTepu OT MOJTHOI
SHEPrHH peKynepanuy B OOPTOBBIX HAKOMHTEISAX IPEBBINIAIOT TPETh OT €€ 00BEMa.
[MoMuMO 3TOTO, U3 CETH JOMOTHUTEIBLHO MOTPEOIISIETCS SHEPTHS HA COOCTBEHHBIE HYK/IbI
U TepeBo3Ky OOpTOBBIX Hakonurtened. CranuoHapHbIE HAKOMMTENW HE TEPEBO3STCS,
TIOJTHOCTBIO COXPAHSIOT IOJIE3HBIE CETEBBIE MEPETOKHM pEKyIepalny, 00eCIeYHBAIOT
HETIOCPE/ICTBEHHOE TIOTpeOsieHne e€ CeTeBO Harpy3Koil B XOIe 3apsiIKd M BBLIAIOT
3amacéHHyIo e€ 4acTh B CETh MMOCIIe XpaHeHUs. B cpaBHEHNH ¢ OTCYTCTBUEM HAKOMHUTENEH
aro0oro THma OOpPTOBBIE YCTPOWCTBA NPUBOAAT K YBEIHMUYCHUIO OIUIAYMBAEMOTO
sHepromnoTpedbnenus I'DT, a cranmoHapHBIE — CYIECTBEHHO €T0 YMEHBIIAIOT.

KarwueBblie c10Ba: MCTOYHHKH YHEPTUH, KOHTAKTHAsI CETh, NOJIE€3HAsT U M30BITOYHAS
SHEPTUU PEKYINEPAaTUBHOTO TOPMOXKECHUS, CTAllMOHAPHBIH W OOPTOBOI HAKONHUTEID,
NepeHanpaBieHne  HW30BITOYHOM  peKynepaluu, CTOMMOCTHas (opma, 3aTpartsl,
oIIauyMBaeMas SHEprus, Tapudeol.

Joas murupoBanus: Kamaii, A. B. CtouMocTHON aHanu3 peKynepaTHuBHON 3HEPIUU
ropojackoro snekTporpancnopra / A. B. Kamaii, B. A. 3y6akun / Bectauk PoctoBckoro
TOCYJJApCTBEHHOT'O YHUBEpcUTeTa myTei coobmeHus. — 2024. — No 2. — C. 57-72. —
DOI 10.46973/0201-727X_2024 _2_57.

A. V. Katsay, V. A. Zubakin
COST ANALYSIS OF REGENERATIVE ENERGY OF URBAN ELECTRIC TRANSPORT

Abstract. The study examines the cost aspects of the processes of energy recovery in
electric transport and its reuse for useful transportation work. The purchase cost of recovered
energy is zero. Regenerative braking does not cause additional wear on the elements of the car
traction systems. Due to this, recuperative energy directed for useful reuse has zero cost. With
the use of on-board or stationary storage devices, the excess part of the recovery energy can
be redirected to repeated useful work. Since the efficiency of any storage devices does not
exceed 64-68 %, the losses from the total energy of recovery in on-board storage devices
exceed a third of its volume. In addition, energy is additionally consumed from the network
for its own needs and transportation of on-board storage devices. Stationary storage devices
are not transported, completely preserve the useful network flows of recuperation, ensure
direct consumption of it by the network load during charging and release the stored part of it
to the network after storage. Compared to the absence of storage devices of any type, on-board



devices lead to an increase in the billable energy consumption of the GET, while stationary
devices significantly reduce it.

Keywords: energy sources, contact network, useful and excess energy of regenerative braking,
stationary and on-board storage, redirection of excess recovery, cost form, costs, paid energy,
tariffs.
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%{[ A. B. Kprokos, A. B. Yepenanos, A. E. Kpioxos

D MOAEJINPOBAHMUE JIEKTPUYECKHUX U TEIIVIOBBIX PEXXUMOB

0 TATOBBIX TPAHC®OPMATOPOB !

I

AnHoramusi. PaccMorpena  kouuenuus — kuOepdmsmyeckux — cuctem  (KDC)
anektpocHaOkeHust. [lokasano, 4ro simpo BUpTyanmpHOro cermeHTa KOC  nomKHBI
00pa3oBbIBaTh IU(POBBIE MOJETU Ui pacyeTa HOPMAIbHBIX U aBapUIHBIX PEKHMOB,
HarpeBa TOKOBENYIIMX 4YacTel M TAroBeix TpanchopmatopoB (TT), ompenenenus
MoKaszaTeyell KadecTBa DJIEKTPOIHEPTMH TI0 OTKJIOHEHHSAM HalpsDKEHWH, YpPOBHSM
HECUMMETPUM W TapMOHUYECKHMX HCKakeHWH. [IpemmoskeHa KOMILIEKCHAs METOAMKaA,
MO3BOJISFONIAST PEATU30BaTh OCCIIOBHBIE KOMITLIOTEPHBIE TEXHOJOTHH, 00eCTeYnBaloIIne
ONpeIETICHUE DJEKTPUUECKUX U TEMIOBBIX pexxuMoB TT.

Ha ocHoBe 1mdpoBOoro MoaenvpoBaHUsl TOKa3aHO, YTO METOAbl U AITOPUTMBI
MoienMpoBanus, paspadoranubie B pl'VIICe, M03BOJISIFOT pACCUUTHIBATD IEKTPHUCSCKHIE U
TEMJIOBBIE PEXKHMMBI TATOBBIX TpaHCPopMaTopoB. Ha 3Toii oCHOBE MOTYT OBITh peaTH30BaHbI
KOMIIBIOTEPHBIE TEXHOJIOTHH HH()OPMAMOHHO-BBIYUCIUTENIBHOTO CerMeHTa
KnOeppr3nIecKoi CUCTEMBI TSATOBOTO 3JIEKTPOCHA0KEHHS.

KnawueBbie caoBa: Kene3Hble JOpOTH, KHOCpPUIUUECKUE CHUCTEMBI TSATOBOI'O
3JIEKTPOCHAOKEHHS, PEXKUMBI TATOBBIX TPAaHC(HOPMATOPOB, MOJECTUPOBAHUE.

—ONO ™TW IO OF

Jna mutupoBanmsa: Kpiokos, A. B. MopenmupoBaHue 3IEKTPUUECKHX M TETUIOBBIX
pexuMoB TATOBBIX TpaHchopmaropoB / A. B. Kprokos, A. B. Uepenanos, A. E. Kprokos //
Bectauk PocToBckoro rocyiapcTBeHHOIO yHUBEpCHTETa IyTel coodmenust. — 2024. — Ne 2. —
C.73-81. - DOI 10.46973/0201-727X_2024_2_73.

A. V. Kryukov, A. V. Cherepanov, A. E. Kryukov

L PaGora BEIIOIHEHA II0 nporpamMmMme rocyaapCTBECHHOTO 3aJaHusA «HpOBeﬂeHI/IG MPUKIAJHBIX HAYYHBIX
HCCHGZ{OB&HHﬁ)) 10 TEMEC «Pa3pa60TKa METOAOB, AJITOPUTMOB U MMPOTrPaMMHOTIO obecreueHus U1 MOACTIUPOBAHUA
PEKHUMOB CUCTEM TATOBOI'O 3J'I€KTPOCH36)K€HI/IH JKCJIC3HBIX JOPOT IMMTOCTOAHHOI'O TOKa».



MODELING OF ELECTRICAL AND THERMAL MODES OF TRACTION TRANSFORMERS

Abstract. The paper considers the concept of cyber-physical power supply systems. It
is shown that the core of the virtual segment of such a system should form digital models
for calculating normal and emergency modes, heating of current-carrying parts and traction
transformers, determining power quality indicators based on voltage deviations, levels of
asymmetry and harmonic distortion. A comprehensive methodology is proposed that makes
it possible to implement seamless computer technologies that provide determination of
electrical and thermal conditions of traction transformers. Based on digital modeling, it is
shown that the modeling methods and algorithms developed at the Irkutsk State Transport
University allow one to calculate the electrical and thermal conditions of traction
transformers. On this basis, computer technologies of the information and computing
segment of the cyber-physical traction power supply system can be implemented.

Keywords: railways, cyber-physical systems of traction power supply, modes of
traction transformers, modeling.

For citation: Kryukov, A. V. Modeling of electrical and thermal modes of traction
transformers / A. V. Kryukov, A. V. Cherepanov, A. E. Kryukov // Vestnik Rostovskogo
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A. H. Mumpodgpanos, FO. U. XKapkos, C. A. Oxradog

METO10J10T U1 HOCTPOEHUS MOJIEJIEN IIU®POBBIX IBOMHUKOB
MHNPOLHECCOB DQHEPI'OOBECIIEYEHMUS TAI'U IIOE310B

AnHoramusi. IlpencraBieHa MeETOHOJOTHS TOCTPOCHUS Mojaened IUGPOBBIX
JIBOMHUKOB TIPOIIECCOB JHEProOOECIIEYeHUs] TATH IMOE3/I0B, MO3BOIISIONIAS MTPOU3BECTH
KOPPEKTHBIN 1M0oA00p (DaKTOpOB W WACHTU(UKAIMIO IapaMeTpPOB MHOTO(PAKTOPHON
MoJzienu Juis TeppuTopuanbHeix GummanoB OAO «PXK». B kadectBe mnporeccos
SHEProoOecleYeHrusT PacCMAaTPUBAIUCH PACXO] AJIEKTPOSHEPTHH HA TSTY, YACIbHBINA
pacxom AJEKTPOIHEPruu, HeballaHC TIrOBOrO »JHeproodecrieyeHus. B kadectse



HE3aBUCHMBIX TEPEMEHHBIX MOJEIH HCCIIEIOBAIUCH MPOIECCH TPY30BBIX TEPEBO30K H
MPOIIECCOB TI0 MX OOECIEUYEHUIO: IMOrpy3Ka Ipy3a, rpy30000pOT, CKOPOCTh JBIIKCHHUS
MOE3/I0B, TIOKAa3aTeNId UCIOJIb30BAHMS 3JICKTPOBO30B, BaroHoB u jAp. CoriacHo
pe3yibTaTaM  TpOLEAypPhl  BAJUJAIMK  yCTAHOBJICHA BO3MOXKHOCTH IPOWU3BOJIMTH
MOJICIMPOBAHHE JMHAMHUYCCKUX pEAM3alllii IMPOIECCOB JHEProoOeCICUeHUs] TATH
M0E3/I0B C MOTPENTHOCTRIO He Oonee 3,1-3,7 % oT dakTHdecknx 3Ha4EeHUH.

KaoueBble caoBa: 1u(poOBbIC  JIBOWHUKH, OSKCIPECC-MOJCIH  IMPOIECCOB,
SHEeprooOecreueHe, TAra TMOE3/[0B, KOPPENSAIUOHHAS CBS3b, KIACTCPHBIM aHAaJW3,
Bepr(DHKAIUS U BaTHAANNS, MHOTO(aKTOpHAS MOJIETH TG POBOTO TBOHHUKA.

Jns nutupoBanusi: Murtpodanos, A. H. Merononorust mocTpoeHUs Mojeneit
IH(POBEIX TBOWHWUKOB MPOIECCOB JHEproodecmeueHus Taru Tmoe3moB / A. H.
Murtpodanos, 0. 1. XKapkos, C. A. Oxnanos // BectHuk PocToBckoro rocynapcTBeHHOTO
yHUBepcutera mytei coobmenus. — 2024. — Ne 2. — C. 82-99. — DOI 10.46973/0201—
727X_2024_2_82.

A. N. Mitrofanov, Yu. I. Zharkov, S. A. Okladov

METHODOLOGY FOR DESIGNING MODELS OF DIGITAL TWINS
OF TRAIN TRACTION POWER SUPPLY PROCESSES

Abstract. The paper presents a methodology for designing models of digital twins of train
traction energy supply processes, which provides the correct selection of factors and
identification of parameters of a multifactor model for the territorial branches of JSC Russian
Railways.

The following processes of power supply were considered: electricity consumption for traction,
specific electricity consumption, imbalance of traction power supply. As independent variables
of the model, the processes of freight transportation and the processes to ensure them were
studied: cargo loading, cargo turnover, train speed, indicators of the use of electric locomotives,
wagons, etc. According to the results of the validation procedure, it was established that it was
possible to simulate the dynamic implementation of the processes of power supply of train

traction with an error of no more than 3.1-3.7% of the actual values.
Keywords: digital twins, express models of processes, energy supply, train traction,
correlation, cluster analysis, verification of a multivariate model of a digital twin.

For citation: Mitrofanov, A. N. Methodology for designing models of digital twins of
train traction power supply processes / A. N. Mitrofanov, Yu. I. Zharkov, S. A. Okladov //
Vestnik Rostovskogo Gosudarstvennogo Universiteta Putey Soobshcheniya. — 2024. —
No. 2. — P. 82-99. — DOI 10.46973/0201-727X_2024 2_82.
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B. B. Cupomkumn

IPPEKTUBHOE NCIIOJIb3OBAHUE SHEPI'MU PEKYIIEPALIUN
B TATOBOM CETH DJIEKTPOCHABKEHMSI *

AnHoTtamusi. PaccMoTpensl Hanbosee 3G heKTHBHBIC CITOCOOBI 3KOHOMUHW TOTUTHBHO-
JHEPreTHUYECKUX PECYPCOB, HCIOJIB3YEMBIX Ha IKEJIE3HOAOPOKHOM  TPaHCIOPTE.
[IpennoxeHa cuctemMa OMOJHUTEIBHOTO mHTaHusi TiaroBoi cetu (cuctema HIITC),
KOTOpas TIO3BOJISET OOBECIUHUTHL HaWOoJIee TEPCIICKTHUBHBIC JHEProcOeperaroIme
TEXHOJOTHH Ha KEIe3HOJOPOKHOM  TpaHcmopTe. braromaps  MCIONB30BaHUIO
HETPAaJUIIOHHOTO KCTOYHMKA OSHEPrUM U COBPEMEHHOIO 3JIEKTPOMEXAHHYECKOTO
mpeoOpa3oBaTelis  BCHTWIBHO-MHIYKTOPHOTO THWIA, TOJKIOYCHHOTO K  TATOBOU
KEIE3HOJMOPOKHONH ceTH, oOecmednBaeTcsi BTOPHUYHOE FWCIIOIB30BaHWE JHEPTHUU
peKyIepanuy, yaydmaercss KadyecTBO pabOThl CHCTEMBI TATOBOTO 3JIEKTPOCHAOKEHUS
IyTeM BBIPABHUBAHUS HAMPSHKCHUS B TATOBOM IKEJIE3HOJOPOKHOM CETH, a TakKe
CHIDKAIOTCS MOTEPH SHEPTHH OJaroaaps 0ojee KOPOTKIM KOHTYpaM MPOTEKAFOIINX TOKOB.
C wucrnone3oBanueM nporpammuoro komruiekca MATLAB/Simulink BemonaeH pacuer
OJIHOTO M3 BapHUAHTOB COBMECTHOMN paboThl mpesiaraemoii cuctemsl JIITC u TsaroBoit
JKEJIE3HOAOPOKHOM CEeTH.

KaroueBbie caoBa: 3Heprodd(eKTUBHOCTD, SIMEKTPUUYECKUIH IOABIKHOW COCTaB,
chUcTeMa  TATOBOTO  JIIEKTPOCHAOKEHHS,  BEHTWIBHO-UHIYKTOPHBIH  TEHEpaTop,
WHEPIMOHHBIA HAKOMHUTENb DHEPIHH, PEKYNEePaTHBHOE TOPMOXKEHHE, HMHUTAIMOHHOE
MOJIETTUPOBaHUE.

Jnsa unutupoBanmusi: CupotkwH, B. B. DddexTtnBHOE HCTONB30BAHHE IHEPTUU
peKymepalui B TAroBOH ceTu dyiekrpocHaOkenus / B. B. Cuporkun // BecTHuk
PoctoBckoro rocynapcTBeHHOrO YHUBepcHUTeTa myTeit coobmenus. — 2024, — No 2. — C.
100-109. — DOI 10.46973/0201-727X_2024_2_100.

V. V. Sirotkin

USAGE OF THE ENERGY RECOVERING EFFICIENCY
IN THE ELECTRIC-TRACTION NETWORK

Abstract. The paper presents the most effective ways saving fuel and energy resources used
in railway transport area. A system of additional power supply to the traction network has been
proposed, which makes it possible to combine the most promising energy-saving technologies
in railway transport. Due to the use of an unconventional energy source and a modern switched
reluctance type electromechanical converter connected to the traction railway network, a
guaranteed beneficial use of recovering energy is ensured, the quality traction power supply
system is improved of operation by smoothing the voltage in the traction railway network, and
energy losses are reduced due to shorter circuits of flowing currents. Using the
“MATLAB/Simulink” software package, one of the options for collaboration work of the
proposed device and the traction railway network was calculated.

Keywords: energy efficiency, electric rolling stock, traction power supply system, switched
reluctance generator, inertial energy storage, recovering braking, simulation.

For citation: Sirotkin, V. V. Usage of the energy recovering efficiency in the electric-
traction network / V. V. Sirotkin // Vestnik Rostovskogo Gosudarstvennogo Universiteta Putey
Soobshcheniya. — 2024. — No. 2. — P. 100-109. — DOI 10.46973/0201-727X_2024_2_100.

* PaboTa BeimosiHeHa B pamkax rpanTa 6anka BTB (ITAO) Ha BeIITOTHEHNE MOJIOABIMH YIEHBIMH HAyIHBIX
pabot o Teme «IloBbleHHne 3(h(HEKTHBHOCTH PEKYNIEPATHBHOTO TOPMOXKEHHSI 3JIEKTPHIECKOTO TTOABHYKHOTO
COCTaBa 3a CYET UCIOJIb30BaHNs NHEPIIUOHHBIX HAKOMUTENEH SHEPIUM».
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B. H. Yepnwix, B. A. Ocunos

COBEPHIEHCTBOBAHHUE CUCTEMbI OBHAPYXXEHHWSI PAHHET'O
TI'OJIOJIEAOOBPA3OBAHUA )11 KOHTAKTHBIX CETEU
SJIEKTPUOUIIUPOBAHHBIX KEJIE3HBIX 1OPOI'

AnHotanusi. CTarths TOCBSIIEHa pa3pabOTKe MPUHIWIIOB PAaHHETO OOHAPYKEHHUS
TOJIOJIEAHO-U3MOPO3€EBbIX 00pa3oBaHU HAa KOHTAaKTHOM CETH 3NEKTPH(UIMPOBAHHBIX
XKeJe3HbIX Jopor. PaccMoTpenHslll B paboTe crnoco0 akTyaJeH AJsl WCTIOJIb30BaHUs Ha
MEPEeroHax C HU3KOH WHTEHCUBHOCTHIO JBW)KEHUsS, OOOpPYIOBaHHBIX IOJHOCTHIO
KOMITCHCHPOBAaHHON KOHTAaKTHOW IMOABECKOH. B cTarhe 00OCHOBBIBAE€TCS BO3MOXKHOCTD
ompeneneHus (akta Hayama OTIOKEHHsS TOJIONIEAa MyTeM W3MEPEHHs! YCHIIMsS B TOUKE
KpEIJICHUs HETMOABIKHOIO POJIMKAa KOMIIEHCATOpa KOHTakTHOM cetn. Ha ocHoBanuu
BBITTOJIHEHHOTO aHanM3a  MPEIJIOKEHO ONTUMAJILHOE MECTO YCTaHOBKHU
TEH30METPUYECKOTO HM3MEPHUTEIFHOIO OpraHa CHCTEMbl paHHEr0 OOHapyKEHHS
rononenooOpazoBanus. [lpeamaraeTcss MeToj aHanM3a MOJMYYCHHBIX JaHHBIX IS
BBIETICHHSI TIEpeMEHHON COCTaBIsifonIel Beca mpoBona. llpmBomutcs Taxke 0030p
CYIIECTBYIOIIMX METOJI0B OOPBOBI C TOOJIEIOM, IaHa UX OLICHKA.

KawueBbie ciaoBa: Tolojel, TroJjojeTHO-U3MOpPO3eBble 00pa3oBaHus, Oopbba ¢
TOJIOJIEAOM, TeH30AAaTYHK, KOHTAKTHAs CETh.

Jas uutupoBanusi: Yepnsix, B. H. CoBepmieHcTBOBaHNE CHUCTEMBI OOHApY>KEHUS
paHHEro rojojaenooOpa3oBaHMsA MJISI KOHTAKTHBIX CeTell 3IeKTpu(UINpOBaHHBIX
xene3nbix Jopor / B. H. UYepnpix, B. A. OcunoB // BectHuk PoctoBckoro
roCyIapCTBEHHOT0 YHUBEPCUTETA MyTeit coobmenus. — 2024, — Ne 2, — C. 110-118. — DOI
10.46973/0201-727X_2024_2_110.

V. N. Chernykh, V. A. Osipov

IMPROVING THE EARLY ICE FORMATION DETECTION SYSTEM FOR CONTACT
NETWORKS OF THE ELECTRIFIED RAILWAYS

Abstract. The paper is devoted to the development of the principles of early detection
of ice and frost formations on the contact network of electrified railroads. The method
considered in the paper is relevant for use on low-intensity crossings equipped with fully
compensated contact suspension. The paper substantiates the possibility of determining the
fact of the beginning of ice deposition by measuring the force at the point of fixing the
fixed roller of the contact network compensator. On the basis of the performed analysis
the optimal place of installation of strain gauge measuring body of the system of early
detection of ice formation is proposed. A method of analyzing the obtained data to isolate
the variable component of the wire weight is proposed. The paper also gives a review of
the existing methods of de-icing and their evaluation.

Keywords: ice, ice-frost formations, ice control, strain gauge, contact network.

For citation: Chernykh, V. N. Improving the early ice formation detection system for
contact networks of the electrified railways / V. N. Chernykh, V. A. Osipov // Vestnik
Rostovskogo Gosudarstvennogo Universiteta Putey Soobshcheniya. — 2024. — No. 2. —
P.110-118. — DOI 10.46973/0201-727X_2024_2_110.



Crenennsi 006 aBTOpax

Yepuoix Baagumup Hukonaesna

Information about the authors

Chernykh Vladimir Nikolayevich

POCTOBCKHMIT ~ TOCYIapCTBEHHBIH  YHUBEPCHTET Rostov State Transport University (RSTU),
nyTen Chair «Theoretical Basis of Electrical
coobmenus (PI'YIIC), Engineering»,

Kadeapa «Teopernaeckue OCHOBBI Assistant,

DIIEKTPOTEXHUKID), e-mail: v0l4nd94@yandex.ru

ACCHCTEHT,

e-mail: v0l4nd94@yandex.ru

Ocumno Baagumup AjdekcaHapoBHY Osipov Vladimir Alexandrovich

PocToBckmMii  rOCYnapcTBEHHBIH  YHHUBEPCHTET Rostov State Transport University (RSTU),
nyteit coodbmenus (PTYIIC), Chair «Theoretical Basis of Electrical
Kadeapa «Teopernaeckue OCHOBBI Engineering,

JIIEKTPOTEXHUKI, Candidate of Engineering Sciences,

Associate Professor, Head of the Department,
e-mail: ova_toe@rgups.ru

KaHIUJaT TEXHUYCCKUX HAYK, JOLCHT,
3aBenyrommui kKadenpoii,
e-mail: ova_toe@rgups.ru

YIIPABJEHUME U JIOTUCTUKA HA TPAHCIIOPTE
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C. H. I'nacones, U. A. Hosukos, FO. H. Jlunnuk, A. A. Axynoe

TOCYJAPCTBEHHAS ITOUIEPKKA PABOTHI TPY30BOI
TPAHCHOPTHO-JIOTUCTUYECKOI CUCTEMBI

VJIK 656.025.4

AHHoOTanus. PacCMOTpeHBI HampaBIIEHWS COBEPIICHCTBOBAHHUS pabOTHI TPy30BOH
TPaHCIIOPTHO-JIOTUCTUYECKOW CHCTEMBI 3a CUET MpeniaraéMblX Mep ToCyJapCTBEHHOU
MOJAEPKKH, HHCTPYMEHTOB LH(POBOH TpaHChOpMAllMM TPAHCIOPTHOM OTpaciu,
MPUMEHEHUS! COBPEMEHHBIX Pa3BUBAIOIINXCS MHHOBALMOHHBIX LU(PPOBBIX TEXHOJIOTHUH,
OpTraHW3allii TPY30BBIX TIEPEBO3OK C HCIOJNB30BAaHMEM JJIEMEHTOB HU(POBOU
HHPPACTPYKTYpPHL, a TakxKe BBeAeHus B padboTy cepsucoB [ UC «HannonanbHas nudposast
TpaHCIOpTHO-orUcTHYecKo  tuiatdopma», I'MC  «TpaHCIOPTHO-KOHOMHYECKHUH
OanaHcy. [IpeacraBieHHbIe HANPaBJICHUS TO3BOJISAT COKPATUTh CE0ECTOMMOCTH IpoIiecca
MEPEBO30K, MOBBICUTH CEPBHIC TPAHCIIOPTHO-JIOTHCTHYECKOTO 00CTYKHBaHUSI, IPOU3BECTH
CHUHXPOHHM3ALUIO PA0OTHI SJIEMEHTOB TPAHCIOPTHO-IOTUCTHYECKOI CHCTEMBI, ONTUMAJIBHO
YIOpaBJIATh 3aracamy, YCKOPHUTH JABMXKCHHE MaTEPHAIbHBIX T'PY30IOTOKOB U B LEJIOM
MOBBICHTh KOHKYPEHTOCIIOCOOHOCTh TPAHCIIOPTHO-JIOTUCTHYECKOH CHCTEMBI CTpaHbl Ha
MEXIyHapOJIHOM YPOBHE.

KaoueBble cj10Ba: TpaHCIOPTHO-JOTMCTHYECKAas CHUCTEMa, TPY30IEPEBO3KH,
TEXHOJIOTHH, WHQPACTPYKTypa, UU(POBHU3AIMsS, TOCyAapcTBeHHas HHGOpMalMOHHAS
cucrema.

Jasi nurupoBanus: ['ocynapcTBeHHas monaepkka padoThl TPy30BOH TPAHCIOPTHO-
noructuueckoit cucremsl / C. H. I'maroses, U. A. Hoeuxkos, 0. H. JIunnuk, A. A. AKyJ0B
// BecTHUK POCTOBCKOTO roCcy1apCTBEHHOTO YHUBEpPCUTETa ImyTei coobmenus. — 2024. —
Ne 2. —C.119-131. — DOI 10.46973/0201-727X_2024_2_1109.

S. N. Glagoleyv, I. A. Novikov, Yu. N. Linnik, A. A. Akulov

STATE SUPPORT FOR THE OPERATION OF THE CARGO TRANSPORT
AND LOGISTICS SYSTEM

Abstract. The authors analyzed the directions for improving the operation of the freight
transport and logistics system through the proposed measures of state support, tools for
digital transformation of the transport industry, the use of modern developing innovative
digital technologies, the organization of freight transportation using elements of digital
infrastructure and the introduction of GIS services of the National Digital Transport -



logistics platform”, GIS “Transport and Economic Balance”. The presented directions will
make it possible to reduce the cost of the transportation process, improve the service of
transport and logistics services, synchronize the work of elements of the transport and
logistics system, optimally manage inventories, speed up and facilitate the movement of
material cargo flows.

Keywords: transport and logistics system, cargo transportation, technology,
infrastructure, digitalization, state in-formation system.

For citation: State support for the operation of the cargo transport and logistics system
/'S. N. Glagolev, I. A. Novikov, Yu. N. Linnik, A. A. Akulov /I Vestnik Rostovskogo
Gosudarstvennogo Universiteta Putey Soobshcheniya. — 2024. — No. 2. — P. 119-131. -
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A. I1. I'pegperniumetin

YCJOBUA TIPUMEHEHUA KEJE3HOJOPOXHOI'O TPAHCIIOPTA
B I'OPOACKUX I'PY30BbBIX IIEPEBO3KAX

Annoranmus. OINUCAHO TPaHCIOPTHO-YKOHOMHYECKOE COEpKaHHe TOoAXoJa IIo
(hOopMHUPOBaHUIO JOTOBOPHOTO TapHrda Ha FTOPOICKHE JKEJIE3HOJOPOKHBIE TPY30IIEPEBO3KH
B paMKax KOHLENUWH paclpeleNuTe]bHbIX IeHTpoB. Tapud Ha HOBYIO YCIYyry

NPpCAJIOKCHO  ONPCHACIIATH

C Yy4€TOM I[ICH KOHKYPHPYIOIIHUX ABTOTPAHCIIOPTHBIX

MPEeNNpUSITANA AN Pa3INdHBIX OOBEMOB TPY30B, IPENBABISEMBIX K MEPEBO3KE Ha
paccTosiHuA B IIpelieax arioMepanuu KpyIHOTro TopoJa.

Ilo npeio)keHHOMY MOJIXOAY PACCUUTAHBI U COMOCTABJIEHBI PACXOAbl HA MEPEBO3KY
TPy30B B aBTOMOOWIISIX M BaroHax, HPWBEICHBI MPUMEPHI PAIMOHATBHBIX BapHAHTOB
peanu3aluy IMEPEBO30K € TOPOJCKUMMH PACHPEICIUTEIbHBIMU LIEHTpaMH. Pe3ysbTaThl



MTO3BOJIMJIA CIENATh BBIBOJ O BO3MOKHOCTH TMPEIOCTABICHISI HOBOW KEIE3HOAOPOKHOM
YCIIyTH 10 TIEpeBO3Ke Ha KOPOTKHE PACCTOSAHWSA MNPH MUHUMAIBHO TOCTaTOYHOM
CPY30IOTOKE.

KuioueBble cjioBa: TOpoJCKON paclpeeuTeNbHbIN [IEHTP, TOPOJCKUE MEPEBO3KH,
ABTOTPAHCIIOPT, JKEIE3HOJOPOKHBIA TPAHCTIOPT, KPYITHBIA TOPOJ, arJIOMEpaIIsl.

Jast murupoBanus: ['pedenmreiin, A. I1. VcmoBus npuMeHEHHS KeIE3HOA0POKHOTO
TpaHCIIOpPTa B TOPOJICKHX Tpy30BbIX mmepeBo3kax / A. Il. I'pedenmreiin // BectHuk
PoctoBckoro rocynapcTBeHHOTO YHUBepcHTeTa myTeit coobmenus. — 2024, — Ne 2. — C.
132-142. — DOI 10.46973/0201-727X_2024_2_132.

A. P. Grefenshteyn

CONDITIONS FOR THE USE OF RAILWAY TRANSPORT
IN URBAN FREIGHT TRANSPORTATION

Abstract. The paper describes the transport and economic content of the approach to
the formation of a negotiated tariff for urban rail freight transportation within the
framework of the concept of consolidation centers. It is proposed to determine the tariff for
the new service taking into account the prices of competing motor transport enterprises for
various volumes of cargo required for transportation over distances within the
agglomeration of a large city.

Using the proposed approach, the costs of transporting goods in cars and wagons were
calculated and compared, and examples of rational options for implementing transportation
with urban consolidation centers were given. The results allowed us to conclude that it is
possible to provide a new railway service for transportation over short distances with
minimally sufficient freight traffic.

Keywords: urban consolidation center, urban transportation, motor transport, railway
transport, large city, agglomeration.

For citation: Grefenshteyn, A. P. Conditions for the use of railway transport in urban freight
transportation / A. P. Grefenshteyn // Vestnik Rostovskogo Gosudarstvennogo Universiteta
Putey Soobshcheniya. — 2024. — No. 2. — P.132-142. - DOI 10.46973/0201-
727X_2024 2 132.
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A. B. Mapmwinenxo, K. K. Baxoniox

MOJAEJUPOBAHUE PACHIEIIVIEHUA MEXIYTI'OPOJHUX ITACCAZKHUPOIIOTOKOB
C YYETOM PACIIMCAHUA U 3ATPAT HA BHYTPUT'OPOJICKME IIEPEMELNIEHU S

AnHotamusi. IIpemanoxxeHa Moxenb JUIs  OLGHKH OOOOIIEHHOW CTOMMOCTH
WHAWBUIYAJIbHBIX ~MEKMYHHUIMIIAILHBIX 10€310K. JlaHHas Mojaedb HHTErPUPYET
pa3aMuYHbIC acClEeKThl, BKJIOYas 3aTpaThl Ha BHYTPUTOPOJCKOE IEPEMEICHUE H
MIPENMOYTEHHS MTACCAKUPOB OTHOCUTEIIEHO BPEMEHH OTIIPABIEHUS W MPUOBITHA. Takoi
TTOIXO/T TTO3BOJISIET TOYHEE OMPE/ISIIUTh BEIOOP MaccakupaMu BUJIa TPAHCIIOPTa, MapIipyTa
M KOHKPETHOro peiica. Mojenb o0iagaeT ruOKOCThIO, BO3MOXKHOCTBIO MOAU(MDUKALIUN U
HCIIOJIb30BaHUS B paMKax TPAJUI[MOHHOW YEThIPEXIIArOBOM MOJEIHM MPOrHO3UPOBAHUS
TPAHCIIOPTHOTO  crpoca. PaccMOTpeHbl METOAbI  ONpEAETCHHs]  KaTMOPOBOYHBIX



MapaMeTpoB, BKIIOYAs aHAIN3 BXOIHBIX [AaHHBIX, MOJYYEHHBIX M3 COLMOIOTHYECKHX
OTPOCOB M OTKPBITHIX MCTOYHUKOB, YTO TO3BOJISIET JNETAIBFHO pPAcCUMTaTh IapameTphl,
CBSI3aHHBIC C BHYTPUTOPOACKUMU MEPEMEILICHUSIMH.

KiroueBble cjioBa: MOJENb PACHICIUICHUS! MACCAXUPOIOTOKOB, MPEANOYTHTEIHHOE
BpeMs OTIpPAaBICHUS ¥ TPHOBITHS, TPAHCIOPTHBIA CIPOC, MEXMYyHHUIUITAIbHbIE
MTACCAKUPOIIOTOKH.

Jas  uuTupoBanusi: MapteiHeHko, A. B. MogaenupoBanue pacuieruieHus
MEXIyTOPOJHUX MTACCAKUPOMOTOKOB C yUETOM PACIMCAHHUS U 3aTPaT Ha BHYTPUTOPOJICKHE
mepemerenus /  A. B. Mapteirenko, K. K. Bakxomox // BectHuk PoctoBckoro
rOCYJapCTBEHHOTO YHUBEpCcHTETA TTyTel coobmmenus. — 2024. — Ne 2. — C. 143-155. — DOI
10.46973/0201-727X_2024_2_143.

A. V. Martynenko, K. K. Vakolyuk
MODELLING OF THE INTERCITY PASSENGER TRAFFIC DIVISION WITH

CONSIDERATION OF TIMETABLE AND COSTS FOR INTRACITY MOVEMENTS

Abstract. This paper proposes a model to estimate the generalised cost of individual
inter-municipal trips. The model integrates various aspects, including intra-city travel costs
and passengers' preferences for departure and arrival times. This approach allows for a
more accurate determination of passengers' choice of transport mode, route and trip. The
model is flexible and can be modified and used within a traditional four-step transport
demand forecasting model. The paper also outlines methods for determining calibration
parameters, including analysis of input data obtained from sociological surveys and open
sources, which allows for detailed calculation of parameters related to intra-city
movements.

Keywords: passenger flow splitting model, preferred time of departure and arrival,
transport demand, inter-municipal passenger flows.
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O. B. Mocksuues, E. E. Mockeuuesa, A. A. Xuwiosa



OB30PHBIN AHAJIN3 PEAJIN3AIIAN OTEUYECTBEHHBIX IIU®POBBIX TEXHOJIOFI/Iﬁ
B PABOTE I'PY30BbIX KEJIE3HOJOPOKHbBIX CTAHIIMA

AHHOTanuUs. PaccMOTpeHBI OCHOBHBIC TEHACHIMM W HAMPABICHUS BHEIPCHUS
IU(GPOBBIX TEXHOJOTHUI Ha TPY30BBIX IKEIC3HOJAOPOXNKHBIX CTAHIUAX, TaKUE Kak
nugpoBU3aMsg W aBTOMAaTH3allMsl  TEXHOJOTMYECKUX  MPOIECcCoB,  ImdpoBoe
B3aMMO/ICCTBUE C MOJB30BATEIIIMHU TPAHCTIOPTHBIX YCIIYT, TUPPOBH3ALINS pabOUNX MECT,
poOoTH3aHs TEXHOIOTHIECKHUX OTIepaIliii Ha CKIIaax U IPy30BBIX (PPOHTAX MECT OOIIETO
MOJIb30BaHUs, a TakkKe Cco3JaHue IUQPPOBBIX  JTBOWHMKOB. [IpencraBicHbI
TEXHOJIOTHYECKUEC WHHOBAIMH, HAlpaBJICHHbIC Ha YIy4IlIeHHe MPOU3BOJICTBEHHBIX
MPOIECCOB pabOThl Ha TPY30BBIX JKEIC3HOMOPOKHBIX CTAHIMSAX W TOBBINICHHE HX
s¢dexktuBHOCTH. B X0me wuccienoBaHus OBLI ONPENCICH YPOBEHb IUGPOBU3AIUU
IPY30BBIX KEJIE3HOMOPOXKHBIX CTaHIUi KyHOBIIIEBCKON KENe3HOW JOpOTH, a TaKKe
npencraBieH SWOT-ananmmu3 peanuzanui MUGPOBEIX TEXHOJIOTHHA B paboTe TPYy30BBIX
KEJIC3HOAOPOKHBIX CTAHITHIA.

KaroueBsle cjioBa: rpy30Bast )KEJIC3HOJOPOKHAS CTAHIIUSA, ITUPPOBU3AIIUS, ITUPpPOBas
Tpanchopmarus, TUGPOBOM IBOWHHK, aBTOMATH3HPOBAaHHBIC CHCTEMBI, ITH(POBOE
B3aUMOJICHCTBHE, POOOTH3AITHS.

Jnas  umutupoBanusi: MockBuue, O. B. OO30pHBIH aHaNMW3 peanH3anuu
OTEYECTBEHHBIX U(POBBIX TEXHOJIOTHH B pabOTe TPY30BBIX JKENE3HOJOPOKHBIX CTAHIIUN
/ O. B. MocksuueB, E.E.MockBuueBa, A. A. XwumoBa // Bectuuk PocToBckoro
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0. V. Moskvichev, E. E. Moskvicheva, A. A. Hishova

OVERVIEW ANALYSIS OF THE IMPLEMENTATION OF DIGITAL TECHNOLOGIES
IN THE OPERATION OF FREIGHT RAILWAY STATIONS

Abstract. The paper considers the main trends and directions for the implementation of
digital technologies at freight railway stations such as digitalization and automation of
technological processes, digital interaction with users of transport services, digitalization
of workplaces, robotization of technological operations in warehouses and cargo fronts of
public places, as well as the creation of digital twins. Technological innovations aimed at
improving production processes at freight railway stations and increasing their efficiency
are presented. The study determined the level of digitalization of freight railway stations of
the Kuibyshev Railway, and also presented a SWOT analysis of the implementation of
digital technologies in the operation of freight railway stations.

Keywords: freight railway station, digitalization, digital transformation, digital twin,
automated systems, digital interaction, robotization.
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H. b. Ilonosa, M. E. Kopsieun, A. /. Kanudosa

PABOTA KOHTEFIHEPI:I})IX OIIEPATOPOB
HA 3AITAJHO-CUBUPCKOMU KEJIE3HOU JOPOTE

AnHotanus. [lepeBo3ka rpy30B B KOHTEHHEpAaX CUATAETCS OJHUM U3 IMPOTPECCUBHBIX
HaIlpaBJICHUI B COBEPLICHCTBOBAHUM Ipoliecca NnepeBo30K. KoHTeilHepHbIe onepaTopsl
SIBIISIIOTCS. KOMIIAHUSIMU-TICPEBO3YMKaMH, OJ1arogapsi KOTOPBIM OCYLIECTBIISIETCS JOCTaBKa
TOBAapHOU MPOAYKLIMH.

B cratbe paccMOTpeHBI OCHOBHBIE HalpaBJICHHsS OTIPABOK I'PY30B B KOHTEHHEpax,
BBIMIOJHEHHBIX ¢ 3amagHo-Cubupckoit xeneznoit moporu (3CXK]) xoHTEHHEpHBIMH
oneparopamu. [lokaszaHo nojeBO€ ydacTHE KOHTEHHEPHBIX OIIEPaTOPOB B OTIPaBKaX,
BBIIIOJIHEHHBIX B peruoHsl Poccum B paspese KENesHbIX JOpOr CTpaHbl U B
MEXIyHapOIHOM COOOILECHHH.

Hcxons M3 TeppUTOpUANBHBIX (Teorpaduiecknx) M OOBEMHBIX (KOIMYECTBEHHBIX)
MoKa3aTesel OTIPaBOK, C/IEaH BBIBOJ O TECHOTE TOBapHO-TpaHCHOPTHHIX cBsizeit 3CK/]
C JKEJIE3HBIMU JIOPOT'aMHU CETH U CO CTPaHaMH MHUPA.

Llens nccrepoBaHMs 3aKilOYajach B aHaIM3e PadOThl KOHTEHHEPHBIX ONEPaTOPOB,
OPraHMU3YIOIIMNX IIEPEBO3KY I'Py30B BHYTPEHHETO U JKCIIOPTHOI'O HAa3HAYEHUS, BUIOBOIO
pasHooOpas3us Tpy30B, OTIPAaBJIEHHBIX B KOHTEHHEpPaxXx, W  MECTOIOJIOKEHHS
rpy3onoiyydateneil. YTo no3BoauiIo BEISIBUTh U 0003HAYUTh YYaCTHE JKEIE3HOM JOPOTH BO
BHYTPEHHEM U BHEIITHEM TOBAPHO-TPAHCIIOPTHBIX PHIHKAX.

B craTthe IMpuBEACHA METOAMKA YyU€Ta U aHa/IM3a I'Py30BbIX OTHPABOK, BBIITOJIHCHHBIX
KOHTEHHEpPHBIMH OIlepaTopamy, anpoOMpoBaHHAas Ha NOJWUroHe 3amagHo-CHOMpCKOi
KeJIe3HON TOpOTH.

KarodeBble c1oBa: KOHTEHHEPHBIE ONIEPaTOPbI, BHYTPEHHEE COOOIIEHUE, SKCITOPTHHIE
MOCTaBKH, BUJABI TPY30B, OTIIPaBKa I'PY30B B KOHTEHHEpax, >kene3Hsle noporu Poccum,
CTpaHbl MUpA.

Jas mmtupoBanus: I[lomosa, H. b. PaGota KoHTeitHEpHBIX OmIepaTOpoOB Ha 3amajaHo-
Cubupckoii xene3Hoit gopore / H. b. Ilonosa, M. E. Kopsarusn, A. 1. Kanunosa // Bectauk
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N. B. Popova, M. E. Koryagin, A. D. Kalidova
THE CONTAINER OPERATORS” WORK ON THE WEST SIBERIAN RAILWAY

Abstract. The transportation of goods in containers is considered one of the progressive
directions in improving the transportation process. Container operators are shipping
companies, thanks to which the delivery of commercial products is carried out.

The paper discusses the main directions of shipping goods in containers carried out by
container operators from the West Siberian Railway. The share of container operators in



shipments made to the regions of Russia in the context of the country's railways and in
international traffic, that is, across the world, is shown.

Based on the territorial (geographical) and volumetric (quantitative) indicators of
shipments, the conclusion is made about the closeness of commodity and transport links of
the Russian Railways with the railways of the network and with the countries of the world.

The purpose of the study was to analyze the work of container operators organizing the
transportation of goods for domestic and export purposes, the species diversity of goods
shipped in containers and the location of consignees. This made it possible to identify and
identify the participation of the railway in the domestic and foreign commaodity and

transport markets.

The paper presents a methodology for accounting and analyzing shipments made by
container operators, tested at the landfill of the West Siberian Railway.

Keywords: container operators, internal communication, export deliveries, types of
cargo, shipping of goods in containers, railways of Russia, countries of the world.
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I'. A. Tumogpeesa, A. /. Xazumyrnun

BbIEOP OIITUMAJIbHBIX YIIPABJIEHYECKUX PEIIEHUAM _
KEJE3HOJOPOKHOI'O NEPEBO3YUKA C UCITIOJIb30OBAHUEM HEUETKOU JIOTUKU”

AHHOTaHI/Iﬂ. Hpez[nonceHa MCTOAMKA OLICHKU YHPAaBJICHYCCKUX peH_IeHI/Iﬁ KOMITaHNH

KEJIE3HOJIOPOIKHOTO TIEPEBO3YMKA 0 TPHUBJIICUCHUIO TPY30BOM 0a3bl W TUBEpCUPHUKAIIUN
HampaBjeHui OusHeca ¢ yderoM auddepeHmanun rpysootnpasurencii. [loaxox
OIMpaeTcsl Ha HCIOJIb30BAHME HEYETKOH JIOTMKM NpH aHau3e H3MEHEHHH 00beMOB
NEPEBO30K MW A0XO0Ada KOMIIAHUM JJId OIMCAaHWA HCEIIOJHOTBI I/IH(i)OpMaI_II/II/I 0 pe€aKknuun
KIMEeHTOB. B KkauecTBe Kputepusi HUcnoib3yercss 3(PQeKTHBHOCTh BIOXKEHUA, TOIXOJ
YUUTBIBAET Pa3INYHYI0 PEaKUHI0 KIUEHTOB Ha BHIOOp YNPAaBISIOMIMX pPELICHUH B

* WccnepoBaHuA BbINOMHEHbl B pamKkax npoekta Ne 124032700006-3 «[losbiweHne 3dPpeKTUBHOCTU U
KMEHTOOPUEHTUPOBAHHOCTU PErMOHA/IbHbIX TPAHCMOPTHLIX CUCTEM HA OCHOBE MOZLENMPOBAHMA W aHanu3a

60/1bLIMX AaHHbIX» NPU GMHAHCOBOM NoAAEpPXKKe roc3akasa.
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3aBUCHMOCTU OT THIIA I'Py3a, U3MEHEHUE OOBEMOB U JOXOJOB IEPEBO30K OIMCHIBACTCS
TPEyroJIbHBIMM HEYEeTKUMM duciamu. [loka3aHo, yTo B Hacrosulee Bpems Hauboiee
3 QEKTUBHON SBIISETCS CTpaTerws, MPEeAyCMaTpPHUBAIOIIasl paclIMpeHHe COMYTCTBYIOIINX
MIEPEeBO3KE  TPAHCIOPTHO-JIOTUCTUYECKUX YCIYI IO CpPaBHEHUIO C  pEHICHUSIMH,
HAalpaBJIeHHBIMU Ha TUCKOHTUPOBAHHE JKEJIE3HOAOPOKHOTO Tapuda.

KiroueBbie cjI0Ba: yNpaBI€HUYECKUE PELICHUs, IIE€PEeBO3Ka IPYy30B, NPHUBICUEHHE
KIIMCHTOB, HEUETKAas JIOTUKA, 3P (PEKTUBHOCTE.

Jns uurupoBanmsi: TumodeeBa, I. A. Bribop onTHMaibHBIX YHNpPaBICHYECKHUX
peIIeHUH KeIe3HOIOPOKHOTO TIEPEBO3UHNKA C HCIIONB30BaHNEM HeueTkoi joruku / I A.
Tumodeera, A. JI. Xasumymmun // BectHuk PocTOBCKOTO rocymapCcTBEHHOTO
yHUBepcuTeta nmyTted coobmenus. — 2024, — Ne 2. — C. 173-180. — DOI 10.46973/0201—
727X 2024 2_173.

G. A. Timofeeva, A. D. Khazimullin

SELECTING OPTIMAL MANAGEMENT DECISIONS
FOR A RAILWAY CARRIER USING FUZZY LOGIC

Abstract. The paper proposed a methodology for assessing management decisions of a
railway carrier company to attract a freight base and diversify business areas using the
differentiation of shippers. The approach is based on the use of fuzzy logic in analyzing
changes in transportation volumes and company income to describe the incompleteness of
information about customer reactions. The efficiency of investments is used as a criterion,
the approach takes into account the different reactions of customers to the choice of
management decisions depending on the type of cargo, the change in transportation
volumes and income is described by triangular fuzzy numbers. It is shown that at present,
a more effective strategy is one that provides for the expansion of associated transportation
and logistics services compared to solutions aimed at discounting the railway tariff.

Keywords: management decisions, cargo transportation, customer acquisition, fuzzy
logic, efficiency.
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U. C. Moposxun, I'. B. JJlapogckoii

ONTUMUBAILMA MPOILIECCA CBAPKM KOPOTKOM 1YTOil IPU PEMOHTE
IHOABUKHOT' O COCTABA XKEJIE3HBIX 1OPOI'

AnHotanus. ONTUMH3UPOBaHA padOTa CXEMbI 3a)KUTaHUS AYTH HA dTamax Hadaia
CBapku ® (HOPMHPOBAaHUS KaIUIM MAaNbIX pasMEpOB C LEIbI0 ITOBBIIIEHUSI
MIPOM3BOAUTEIBFHOCTH M KauecTBa PEMOHTA JAETajel MOJBHKHOIO COCTaBa KENE3HBIX
nopor. B pabote mpezicTaBieH aHANN3 TEXHOJIOTHMYECKHUX XapaKTEPUCTHK IPOIIECCOB
CBapKH JUIMHHOM M KOPOTKOM Iyroil, CUCTEM YNPAaBICHUS IUIABICHUEM H MEPEHOCOM
MeTajlja,  YCTaHOBJEHBl  B3aMMOBIMSHHUSA  pa3lIMyHBIX  CTaJudl  mpoliecca.
OKCIEPUMEHTAIFHO YCTaHOBJICHO, YTO TNIyOMHA MPOIUIABICHUS OCHOBHOT'O METajlla C
YMEHBIIIEHHEM AHaMeTpa JJIEKTPOJIa YBEITHMYHWBACTCS BBUAY YBEIWYCHHS IUIOTHOCTH
Toka. [IpeacraBieHbl cHUCTEMBl YTNpaBIEHUs IUIABICHHEM W IEPEHOCOM MeETaa,
MO3BOJISIIOIME ONTHMHU3UPOBATh IPOLECC CBapKU KOPOTKOH ayroil. (OO00OLIeHBI
MaTepuaibl 0 CHCTEeMaM YIIPAaBICHUS W JaHbl PEKOMEHAANWW IO ONTHMH3AINN
poliecca CBapKu.

KuroueBble cjioBa: cBapoyHas 1yra, KOpOTKOE 3aMbIKaHUE, TUIABSIIUICS JIEKTPO/I,
CBapKa KOPOTKOM Iyroil, ONTUMU3ALHUS IpoIiecca.

Jasi umrupoBanusi: Moposkud, M. C. OntuMuzanus mnpoiecca CBapkKu KOPOTKOU
IQYTOW TIPH PEMOHTE TMOJBIKHOTO cocTaBa ene3nbix mopor / U. C. Moposkus, ['. B.
HapoBckoit // BecTHuk PoOCTOBCKOTO TOCYyIapCTBEHHOTO YHUBEpPCHTETa IyTel
coobmenus. — 2024, — Ne 2. — C. 181-187. — DOI 10.46973/0201-727X_2024_2_181.

I. S. Morozkin, G. V. Darovskoy

OPTIMIZATION OF SHORT ARC WELDING PROCESS DURING REPAIR OF RAILWAY
ROLLING STOCK

Abstract. The operation of the arc ignition circuit at the welding and the formation start
stages of small droplets has been optimized in order to increase the productivity and quality
of the rolling stock parts repairing. The paper presents an analysis of the technological
characteristics of long and short arc welding processes, control systems for melting and
metal transfer. It is established the mutual influence of various process stages. It was
experimentally proved that the depth of base metal penetration increased with decreasing
electrode diameter due to widening in current density. Melting and metal transfer control
systems are presented to optimize the short arc welding process. Materials on control
systems are summarized and recommendations for optimizing the welding process are
given.

Keywords: welding arc, short circuit, melting electrode, short arc welding, process
optimization.
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B. H. Ilonsakos

IHAPAMETPBI SKCHEHTPUCUTETA T'NIPOAUHAMHUYECKOI'O
MHOAIINITHUKA CKOJIbKEHUSA

AHHOTanusl. PacCMOTpeH pacdeT oOmpefesleHUs IapaMeTpOB OJKCLHEHTPHUCUTETa
NOAIINAIHAKA CKOJBXECHUSl, OCHOBAHHBIM Ha OIPEIEICHUM YTIIOBBIX KOOPAWHAT B
MaTepuaIbHO-arperaTHOM MOJENH, HUCHbIThIBaeMOoM Ha MammHe Tpenus WMHNS018.
AHanu3 TONyYeHHBIX [JAaHHBIX I[O3BOJISIET YCTAHOBUTh YTOYHEHHOE IIOJIOXKEHHUE
IKCLIEHTPHUCUTETA U CPEIHETO MOJOKEHHS TOJIIMHBI CIIOSI CMAa30YHOTO Matepuaia ho, a
TaKKe OINMPEACIUTh 3HAYCHHS W TIOJIOKCHUS MHHHMAJIBHON TOJIIUHBI IUICHKU Nmin B
KOHTAaKTHOH 00JacTH CONpSTraeMbIX Tel, HE HCHONb3Ysl NPUOIN3UTENbHbIC WIH
3a/laBaeMble 3HaYCHHs YTI0BOM KOOPIWHATHI KCIIEHTPHCHTETA, TEM CAMBIM IOBBICHTH
TOYHOCTH MCCIIeOBaHUI B obnactu TpeHus. [IpeacraBieHbl pe3ynbTaThl MapaMeTpoB
9KCLEHTPUCUTETA C PACUETHBIMU Ta0YIMPOBAaHHBIMH B BUI€ CPABHUTEIIBHBIX TAOIMYHBIX
3HAYCHUSIX.

KurodeBsble cj1oBa: MOAMIUITHUK CKOJIBKEHHS, MallliHa TPEHUS, ’KUJKOCTHOE TPEHNUE,
yIJ0Basg KOOPAMHATA, DKCLIEHTPUCUTET, TOJIIIHUHA CMa304HOIO CJIOS.

Jasi  wurupoBanus: Ilomsaxos, B. H. Ilapamerpbl  3KkcueHTpucurera
TUAPOJUHAMHYECKOTO TOMMUMHNKA ckombkeHus / B. H. IlomskoB // BectHux
PocToBckoro rocymapcTBeHHOTO YHUBEpcUTeTa myTeit coodmenust. — 2024. — Ne 2. — C.
188-193. — DOI 10.46973/0201-727X_2024_2_188.

V. N. Polyakov
ECCENTRICITY PARAMETERS OF HYDRODYNAMIC PLAIN BEARING

Abstract. The paper considers the calculation of determining the eccentricity parameters
of the plain bearing based on the determination of angular coordinates in a material-aggregate
model tested on an 115018 friction machine. Analysis of the obtained data makes it possible
to establish the specified position of the eccentricity and the average position of the thickness
of the lubricant layer hg, as well as to determine the values and positions of the minimum film
thickness hmin in the contact area of the mating bodies without using approximate or specified
values of the angular coordinate of the eccentricity, thereby increasing the research accuracy
in the field of friction. The results of eccentricity parameters are presented with calculated
tabulated values in the form of comparative tabular values.

Keywords: plain bearing, friction machine, fluid friction, angular coordinate,
eccentricity, lubricant layer thickness.
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U. A. Auyxos, 11. A. Ilonsakos, E. C. @edomos, P. C. Tacues, P. H. /ledycenxo

OBECHEYEHUE CTABMJIBHOCTH TOPMOXXEHHUSA CUJIOBBIX YCTPOMCTB
BAPABAHHO-KOJIOAOYHOI'O TUIIA

AHHoTanus. B craThe mpencTaBiieHBI pPe3yNbTAaThl MOJEIHPOBAHUS PAa3BHBAEMOTO
TOPMO3HOTO MOMEHTa TOpMO3a Ha OCHOBE IU(PepeHInaMd TOPMO3HBIX KOJOAOK IO
MOMEHTY BKJIOUEHHMs M IPOAOJDKHTEIBHOCTH B3aUMOJACHCTBHA ¢  paboueit
MTOBEPXHOCTHIO A¥icKa. MccnemoBana B3anMOCBS3b MEX/Ty TIOTIEPEYHBIM MIEpEeMEIICHIEM
TOPMO3HOM KOJIONKM W pa3BUBA€MbIM TOPMO3HBIM MOMEHTOM CHJIOBOTO YCTpOMCTBa
0apabaHHO-KOJIOIOYHOT'O THTIA, SIBIISIOIIETOCS TBYXMAaCCOBOM KoJleOaTeNnsHON CHCTEMOH
(TopMo3Has KOJIOAKA — NPWKUAMAOIINK 37eMeHT). Ha OCHOBaHHMH CTEHIOBBIX
WCTIBITAHUN TOPMO3HBIX YCTPOWCTB 0apa0aHHO-KOJOMOYHOTO THIIA C Pa3sHBIM
KOJINYECTBOM CETMEHTHBIX TOPMO3HBIX KOJIOJOK JOKa3aH POCT CHUJIOBBIX (DaKTOPOB M
MoKa3aTeield CTaOMIBHOCTH y CHJIOBBIX YCTPOHCTB C MIECThIO MPIKAMAIOIIAMHU
JJIEeMEHTAaMH OTHOCHTEIBHO CEPUIHONW KOHCTPYKIMH TOpMO3a: KO3 QHUIMEHT
CTaOMIU3alMd TOPMO3HOTO MOMEHTa CHJIOBOTO YCTPOMCTBa C LIECTHIO CErMEHTHBIMU
KoJIoAKaMu yBenuumwics Ha 9,4 % OTHOCUTENHHO CEpUMHOTO TOPMO3HOTO yCTPOMCTRA;
KoduImerT KoieOaHU TOPMO3ZHOTO MOMEHTa CHIIOBOTO YCTPOMCTBAa C IIECTHIO
CEerMEHTHBIMU HaKJIaJKamMu yBenuuwics Ha 45,1 % OTHOCHTENbHO CEpPUHHOTrO
TOPMO3HOT'0O YCTPONCTBA.

KaroueBsble c10Ba: TOpMOXKEHHE, CETMEHTHBIE KOJIOJKH, MPYKAUMAIONITII SJIEMEHT,
MOTIEPEYHOE TTepeMEIeHIe, TOPMO3HON MOMEHT.

Jos untupoBanusi: ObecrieueHne cTabMITBHOCTH TOPMOXKCHHUS CHIIOBBIX YCTPOWCTB
OapabanHo-koogouHOrO THa / U. A. funkos, I1. A. ITomsxos, E. C. ®enotos [u ap.] //
Bectauk PocToBcKkOro rocyapcTBEHHOTO YHHUBEpCHTETA MyTer coobuienus. — 2024, —
Ne 2. - C. 194-199. — DOI 10.46973/0201-727X_2024_2_194.

I. A. Yaitskov, P. A. Polyakov, E. S. Fedotov, R. S. Tagiev, R. N. Dedusenko

ENSURING THE STABILITY OF BRAKING POWER DEVICES
DRUM AND SHOE TYPE

Abstract. The paper presents the results of modeling the developed braking torque of
the brake based on the differentiation of brake pads by the moment of activation and the
duration of interaction with the disc working surface. The relationship between the
transverse movement of the brake pad and the developed braking torque of a drum-and-
pad type power device, which is a two-mass oscillatory system (brake pad is a clamping
element), is investigated. Based on bench tests of drum-and-pad type braking devices
with a different number of segment brake pads, an increase in power factors and stability
indicators for power devices with six clamping elements relative to the serial brake design
was proved: the coefficient of stabilization of the braking torque of a power device with
six segment pads increased by 9.4 % relative to the serial brake device; the coefficient of
vibration of the braking torque of the power device with six segment pads increased by
45.1 % relative to the serial braking device.

Keywords: braking, segment pads, clamping element, transverse displacement, braking
torque.
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