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C. A. Bacun, E. B. [lanmioxuna

OCHOBHBIE HAITPABJIEHUSA ITPOEKTUPOBAHU A
MEXAHUYECKHUX TUCKOBBIX BYHKEPHBIX 3AT'PY304YHbIX YCTPOMCTB
JISI ACUMMETPUYHBIX JETAJIEX ®OPMbI TEJI BPAIIEHU A

AHHOTanus. PaccMOTpeHb! 3Tanbl NPOEKTUPOBAHUSA MEXAaHMUECKHX AMCKOBBIX OyHKeEp-
HBIX 3arpy30YHBIX YCTPOWCTB, MPH BBIMOJHEHUH KOTOPBIX OyAyT 00ecreurBaThCsl BHICOKAs
Ha/IeKHOCTD U TpedyeMasi IPOU3BOAUTENFHOCTh CUCTEM aBTOMAaTHUECKOM 3arpy3Ky aCHMMET-
PUUHBIX JleTajel (opMBbl TeN BPALICHUS B COBPEMEHHOE TEXHOJIOTHYECKOE 000pyIOBaHUE.
[loxa3aHbl OCHOBHBIE 3a/1a4l Ka)KAOTO 3Tala ¥ MyTH UX PEIICHHs, CIOCOOCTBYIOIINE TTOBbI-
HICHUIO HAJEKHOCTU M 00ECTIeUeHUI0 TpeOyeMOi MPOU3BOIUTEIBHOCTH OYHKEPHOTO 3arpy-
304YHOI'0 YCTPOMCTBA AJIs ACTaJIe ¢ acUMMeTpuell. Pelienne noctaBiaeHHbIX 3aa4 B yKa3aH-
HOM HOPSIIKE O3BOJIAET Ha PAHHUX 3Talax IPOEKTUPOBAHUS pa3paboTaTh ONTUMAIBHYIO IO
BCEM IapaMeTpaM KOHCTPYKIIHIO OYHKEPHOI0 3arpy304HOT0 yCTPOWCTBA U HE TpedyeT 10po-
ToCTOAIINX BIOKEHUN B CO31aHUEC OIIBITHBIX o6pa3u013 AJI1 IpOBEACHUA I/ICHI)ITaHI/II\/'I, 1o
OIIEHKE ero paboTOCIIOCOOHOCTH.

KiroueBble cjioBa: aBTOMaTHUECKas 3arpy3Ka, OYHKEPHOE 3arpy304HOE yCTPOMUCTBO, IIPO-
CKTUPOBAHUEC 3arpy304YHOTO yCTpOﬁCTBa, ACUMMETPUYHBIC ACTAIN, IPOU3BOAUTCILHOCTL 3a-
TPY304HOr0 YCTPOUCTBA.
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CKUX JIMCKOBBIX OYHKEPHBIX 3arPy304HBIX YCTPOMCTB Ul ACHMMETPUYHBIX JeTanei GpopMsbl
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S. A. Vasin, E. V. Pantyukhina

MAIN DIRECTIONS FOR DESIGN OF MECHANICAL DISK HOPPER LOADING DEVICES
FOR ASYMMETRIC PARTS OF ROTATION BODIES SHAPE

Abstract. The paper considers the stages of designing mechanical disk hopper loading de-
vices, during which high reliability and the required performance of systems for automatically
loading asymmetric parts of the shape of rotation bodies into modern technological equipment
will be ensured. The main tasks of each stage and ways to solve them are shown, which con-
tribute to improving the reliability and ensuring the required capacity of the hopper loading
device for parts with asymmetry. The solution of the tasks in the specified order allows, at the
early stages of design, to develop the design of the bunker loading device that is optimal in all
respects and does not require expensive investments in the creation of prototypes for testing
to evaluate its performance.

Keywords: automatic loading, bunker loading device, loading device design, asymmetric
parts, loading device performance.
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M. E. Hukonaes, E. FO. Kosnosyesa, A. B. Kanaues
MOI'PY30UHO-TPAHCIIOPTHBIN AT'PETAT C YBEJIUUYEHHOMW PABOYEN 30HOMN

AnnoTtauus. [Ipeqaraetcst UCIONB30BaTh MOTPY30YHO-TPAHCIIOPTHBIA arperaT Ha Oasze
mradenepa ¢ MaHUITYJISTOPOM TIOCIIEAOBATEIBHON CTPYKTYPhI, TTOBOPOTHOW TLIATHOPMON H
YHUBEPCAJIbHBIM KJICILEBBIM 3aXBaTOM, YTO MO3BOJHT YBEJIMYHUTH PAaOOUyI0 30HY OOCITYKHBa-
HUA OTHOCHUTCIIBHO BHJIOYHOI'O NOIpy34MKa, Q)yHKHHOHaJH)HLIC BO3MOXXHOCTU IIOIrpy34MKa,
YMEHBLINTh 3aTpaylBaecMoe BpeMs HA MaHEBPUPOBAaHHUE 1IACCH MOrpy3urKkoM a0 12 % u yBe-
JIYUTH KO3 (UIKMEHT NPOU3BOAUTEIBHOCTH NOIPY304HO-TPAaHCHOPTHOr o arperara 1o 0,7.

B pesynbpTare mpoBenEHHBIX HCCIEAOBAHHMN pa3padoTaHa KOHCTPYKLHUS MOTPY304HO-
TpaHcmopTHOro arperara. IIpennoxkeH TeXHOMOTHYECKHU Mpoliecc MOrpy3KH, TPaHCIOPTHU-
POBKHM M YKJIaIKu O0ueK ¢ He(ThIO B CKIIAJICKUX NoMeleHusax. [locunrana creneHb moaBHxK-
HOCTH MaHWMYJISIIMOHHOTO MEXaHu3Ma norpy3unka no gopmyne Comoa-Mansiesa. [1po-
BEJICH KMHEMAaTHYeCKUI aHalIM3, pacCUnTaHa TeopeThdeckas paboyasi 30Ha O0OCITy>KUBaHHS
BBIXOJHOT'O 3BE€HA I'Py303aXBaTHOIO OpraHa IOrpy3dnka, chOpMHUPOBAHHAS B IPOrPAMMHOM
xomiuiekce Mathcad.

KiioueBble cjioBa: IMOrpy34yuK, MaHUITYJIATOP, CTCIICHb NOABUXKHOCTH, KMHEMaTU4YeCKUM
aHaJn3, 30Ha 00CITy>KUBaHHMS, IPYy303aXBaTHBIM OPTaH, MEXaHU3M.

Jdas  ourupoBanus: Huxonaes, M. E. Ilorpy3o4Ho-TpaHCIOPTHBINA arperat c
yBelMueHHo# paboueii 3oHoit / M. E. Huxonaes, E. 0. Ko3nosuesa, A. B. Kanaues //
Bectark PocToBCKOr0 rocyapcTBeHHOTO YHUBEpCUTeTa myTei coobmenns. — 2023. — No 1.
C. 16-21. — DOI 10.46973/0201-727X_2023_1_16.

M. E. Nikolaev, E. Yu. Kozlovtseva, A. V. Kalachev
LOADING AND TRANSPORT UNIT WITH AN ENLARGED WORKING AREA

Abstract. It is proposed to use a loading and transport unit based on a stacker with a se-
quential structure manipulator, a rotary platform and a universal pincer grip, which will in-
crease the service area relative to the forklift, the functionality of the loader, reduce the time
spent on maneuvering the chassis by the loader up to 12 % and increase the productivity coef-
ficient of the loading and transport unit up to 0.7.

As a result of the research the design of the loading and transport unit has been developed.
The technological process of loading, transporting and laying barrels of oil in warehouses is
proposed. The degree of mobility of the handling mechanism of the loader is calculated ac-
cording to the formula of Somov-Malyshev-Chebyshev. The kinematic analysis is carried out,
and it is calculated the theoretical working area of the service of the output link of the loader's
lifting body, formed in the Mathcad software package.

Keywords: loader, manipulator, degree of mobility, kinematic analysis, service area, lift-
ing body, mechanism.
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II. A. Ilonsxoes

AMILIUTYJJHO-YACTOTHBIE XAPAKTEPUCTUKU KOJEBAHUI TPUKUMAIOIIET O

MEXAHH3MA TOPMO3HOI'O YCTPOMCTBA OABUKHOI'O COCTABA
C YYETOM COOTHOIIEHUA YACTOT

AHHoTanus. TopMO3HBIE YCTPONHCTBA MOABMKHOTO COCTaBa OTIMYAIOTCS OT YCTPOMCTB,
MIPUMEHSEMBIX B JPYTUX BHAAX TPAHCIOPTA, 332 CUET HAIWYHS MEpPEAaoNero MeXaHu3Ma B
npuBojie. MHOTO3BEHHOCTH MPIKUMAIOIIETO MEXaHU3Ma HEe TOJIBKO YBETUYHMBAET MPHUKHM-
HOE yCHJIMe B pabo4MX Mapax TOpMO3a, HO U CTAHOBHUTCS MIPUYMHOM yCHIIEHHs KoJieOaTelb-
HOTO Tpoliecca B TPUOOKOHTAKTE TOPMO3HBIX YCTPOMCTB. B cTaThe mpuBeAeHbI aHAIUTHYE-
CKH€ 3aBHCHUMOCTH JJIs1 OTIpENIETICHNS YTIIOBBIX IEPEMEIICHNI pbldyara 1 TOPMO3HOMN KOJIOJIKH
NPKUMAIOIIEr0 MEXaHU3Ma TOPMO3HOTO ycTpoiicTBa. C MOMOIIBI0 MATEMaTHIECKOTO MOJIe-
JIMPOBaHUS YAAJIOCh YCTAHOBUTH, YTO C YBEJIMUEHHEM PA3HUIBI YaCTOT phlyara 1 TOPMO3HON
KOJIOZKH TMPHKMMAIOIIETO MEXaHU3Ma CHJIOBOTO yCTPOWCTBA KOJMYECTBO M aMIUIUTYya OT-
CKOKa TOPMO3HOM KOJOAKH OT paboueil MOBEpXHOCTU AMCKA BO3PACTAIOT, YTO MPUBOIUT K
CHIDKEHHIO TapaMeTPOB CTAOMIIBHOCTHU 3KCIUTYaTallMOHHBIX XapaKTEPUCTHK TOPMO3a.

KuloueBble c1oBa: HeNMMHEHHAs: TUHAMIKA, KOJIeOATEebHBINA TPOLIECC, YTIIOBBIE TIEpeMeIIie-
HUSL, IPKAMAFOIINI MEXaHU3M, TOPMO3HOE YCTPOMCTBO, pbIyar, TOPMO3Has! KOJIOAKA, OTCKOK.

Jast murupoBanusi: [Tonskos, [1. A. AMIUIMTYIHO-4aCTOTHBIC XapaKTEPUCTUKHU Koyeba-
HUU MPUKUMAIOLIETO MEXaHU3Ma TOPMO3HOTO YCTPOMCTBA MOABMXKHOIO COCTaBa C yYETOM
cootHomenwust yacTot / [1. A. Tlonskos // BectHuk PocTOBCKOTO rocy1apcTBEHHOTO YHUBEP-
curera myrteit coobmenns. — 2023. — Ne 1. — C. 22-31. — DOI 10.46973/0201—
727X_2023_1_22.
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P. A. Polyakov

AMPLITUDE-FREQUENCY CHARACTERISTICS OF OSCILLATIONS
ROLLING STOCK BRAKING MECHANISM
INCLUDING FREQUENCY RATIO

Abstract. Rolling stock braking devices differ from devices used in other types of transport
due to the presence of a transmission mechanism in the drive. The multiplicity of the clamping
mechanism provides not only an increase in the clamping force in the working pairs of the
brake, but also causes an increase in the oscillatory process in the tribocontact of the braking
devices. The article presents analytical dependencies for determining the angular movements
of the lever and brake pad of the clamping mechanism of the braking device. Using mathe-
matical modeling, it was found that with an increase in the frequency difference between the
lever and the brake pad of the clamping mechanism of the power device, the number and am-
plitude of the rebound of the brake pad from the working surface of the disc increases, which
leads to a decrease in the stability parameters of the brake performance.

Keywords: nonlinear dynamics, oscillatory process, angular displacement, clamping
mechanism, braking device, lever, brake pad, rebound.

For citation: Polyakov, P. A. Amplitude-frequency characteristics of oscillations rolling
stock braking mechanism including frequency ratio / P. A. Polyakov // Vestnik Rostovskogo
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11 A. Ilonaxos

METOJIUKA IPOEKTUPOBAHUS CUJIOBBIX YCTPOUCTB JJUCKOBO-KOJIOJ0OYHOI'O
THUITA HA OCHOBE CTPYKTYPHO-TAPAMETPHYECKOI'O CUHTE3A

AHHoTauus. PazpaboTana MeToMKa NPOEKTUPOBAHUS CHIIOBBIX YCTPOHCTB JTUCKOBO-KO-
JIOJTOYHOTO TUIA C Pa3IMYHBIMU NPKUMAIOIUMI MEXaHU3MaMH Ha OCHOBE OLIEHKH JKCILTY-
ATAallMOHHBIX TAPaMETPOB CTAOMIBHOCTH, 3(PPEKTUBHOCTH H JHEPrOEMKOCTH YKa3aHHBIX
ycTpoiicTB. Ee oTiin4ne 0T M3BECTHBIX paHEE METO/IOB pacyeTa COCTOUT B yUETE KOJIMUYECTBA,
pa3MepoB U FEOMETPHUH pa3MEIICHUs MPKUMAIOIINX 3JIEMEHTOB TOPMO3HOIO YCTpPOICTBA.
Wroru pacyeToB 3KCIITyaTaIl[MOHHBIX TAPaMETPOB TOPMO3HBIX YCTPOUCTB C MOIUIPHKUMATO-
MMM 3JIEMEHTAMH 110 MPEJI0KEHHON METOIUKE MPHUBENN K BBIBOIY O MPEUMYIIIECTBE TOP-
MO3HOT'O MEXaHH3Ma C JBYMs NPUKUMAIOIUMHU JIEMEHTaMH Iepes CEpUHHBIMU MEXaHH3-
MaMH C WJICHTUYHBIMH ITapamMeTpamMi JHUCKa U KOJOAOK. /Ipyroit 0coOEHHOCTbIO METOAUKH
SIBJISIETCS CBSI3b MEXKAY DKCILTyaTallMOHHBIMH ITapaMeTpaMy TOPMO3a M TEIUIOOTJAIOIIEH CII0-
COOHOCTBIO y3J1a OXJIAXKICHHUS YCTPOHCTBa. B pesynbrare pacuera TeMIiepaTypHOro MOl U
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CIOCOOHOCTH TEIUIONEpeIaur OT HarpeThIX MOBEPXHOCTEH MeXaHN3Ma BHEIIHEH cpefe C Uc-
MOJIL30BaHUEM Pa3pabOTaHHOW MHOTOCIOWHOM TETUTOBON MOJIENIN «BEHTHIIMPYEMBIA TOPMO3-
HOM HUCK — BHEUIHSSL CPENla» YCTAaHOBIICHO, UTO CHIIOBOE YCTPOMCTBO C JBYMS IMPIKUMAIO-
[IFMH 3J€MEHTaMHU yBEITMYHBAaET TOPMO3HOW MOMEHT B IIEHTPE JIaBJICHHSI OTHOCHUTEILHO Ce-
puitHOTO TOpMO3HOTO MexaHm3Ma Ha 29,7 %, a kodhuIueHTsl cTabUIHFHOCTH M KOJIeOaHHiH
TOPMO3HOTO MOMEHTA JIAHHOTO YCTPOMCTBA BO3PACTAIOT COOTBETCTBEHHO Ha 14,1 u 3,6 %.

KuroueBble ci10Ba: TUCKOBO-KOJIOAOYHBIA TOPMO3, TOPMO3HOH MOMEHT, CTaOHIBLHOCTD,
3¢ (HeKTUBHOCTD, IHEPTOEMKOCTh, MPIKAMAIONINA MEXaHW3M, NPMKAMAIONINN DIIEMEHT,
CTPYKTYpHO-TIapaMETPUUECKHUI CUHTE3.

Jast nurupoBanms: Ilomskos, II. A. MeToauka nMpoeKTHPOBaHUS CHUIIOBBIX YCTPOWMCTB
JIMCKOBO-KOJIOJJOYHOTO THUIIA HA OCHOBE CTPYKTypHO-NIapameTpuydeckoro cunresa / I1. A. Tlo-
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P. A. Polyakov

METHOD OF DESIGNING DISK-BLOCK TYPE POWER DEVICES
BASED ON STRUCTURAL-PARAMETRIC SYNTHESIS

Abstract. The developed design methodology makes it possible to evaluate the operational
parameters of stability, efficiency and energy intensity of newly designed and operated disc-
pad type braking devices with various clamping mechanisms. A distinctive feature of the de-
veloped methodology is the consideration of the number, size and geometry of the placement
of the clamping elements of the braking device, in contrast to previously known calculation
methods. The performed calculations of the operational parameters of braking devices with
poly-clamping elements, according to the proposed methodology, made it possible to conclude
that the brake mechanism with two clamping elements has greater efficiency and stability than
the serial mechanism and the proposed alternatives with the same geometric parameters of the
brake disc and pads. Another feature of the technique is the relationship between the operating
parameters of the brake and the heat transfer capacity of the cooling unit of the device. The
calculation of the temperature field and the ability of heat transfer from heated surfaces to the
external environment is based on the method of determining the residual temperature, the dis-
tribution of temperature fields over the thickness of the disc and the developed multilayer
thermal model "ventilated brake disc — external environment™. As a result of calculations, the
power device with two clamping elements has an increased braking torque in the center of
pressure relative to the serial brake mechanism by 29.7%. The coefficients of stability and
oscillations of the braking torque of a power device with two clamping elements increased
relative to the mono-clamping brake mechanism by 14.1% and 3.6%, respectively.

Keywords: disc-pad brake, braking torque, stability, efficiency, energy intensity, clamping
mechanism, clamping element, structural-parametric synthesis.
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A. I Conoamos

HNCCIEAOBAHUE HIEPOXOBATOCTHU ITPU IVIM®OBAHUH
3YBUYATBIX KOJIEC

Annotauus. Kak npasuno, 3y6onumndoBanue BiseTcs OKOHIATEILHBIM METOJIOM 00pa-
0oTkH Bcex Ooree-MeHee TOUHBIX 3yOdarhix koJiec. OHO MO3BOJSET 00ECHEUNTH BBICOKYIO
TOYHOCTH IPO(HIIs 3y0a 1 CpaBHUTETHHO MaJIyl0 IIEPOXOBATOCTh, 3aJaHHYIO YepTeXoM. Ero
HAYMHAIOT UCIIOJIL30BATh JJIs1 H3TOTOBIICHUS 3aKaJICHHBIX 3yOUaThIX KoJiec, HauuHas ¢ 7 10 2
CTENEeHN TOYHOCTH. B cTaThe paccmarpuBaroTcsi BONPOCH (POPMHUPOBAHUS IIEPOXOBATOCTH
NP BBINOJHEHNH NITH(OBAaHMS 3yObeB, IPOBEICHBI PACUCTHI BIUSHUS CKOPOCTH PE3aHHs U
3epPHUCTOCTH KPyra Ha KPUTHUECKYIO TTTyOMHY TPOHUKHOBEHUS M IIEPOXOBATOCTh MIOBEPXHO-
CTH, IPHYEM PEe3yJbTaThl IPOBEJCHHBIX PACYECTOB IPE/ICTABICHBI IPAPUUECKUM MaTEPUATIOM.
[TomyyeHHBIE 3aBHCUMOCTH TIPOBEPEHBI MPU MPOBEACHUN SKCIICPUMEHTAIBHBIX HCCIIEeI0Ba-
HUI U MOTYT OBITh PEKOMEHOBaHBI JJIsl IPOTHO3MPOBAHUS LIEPOXOBATOCTH 00pabOTaHHOM
MOBEPXHOCTH MPHU 3yOONTU(OBAHHH.

KuaroueBble cjioBa: mMepoxoBaTOCTh, 3yOONITU(OBATBHBINA CTAaHOK, IUTH(OBaHNE 3yObeB,
3€pPHUCTOCTH, CKOPOCTH PE3aHHS.

Jas uutupoBanus: Conmaros, A. I'. MccnenoBanue mepoxoBaTOCTH MPH NUTA()OBAHUH

3youareix komec / A. I'. ConpmaroB // BectHuk PocToBckoro rocyaapcTBeHHOTO
yHUBepcuTeTa nyTed coobmenus. — 2023. — Ne 1. — C. 44-48. — DOI 10.46973/0201—
727X_2023_1_44.

A. G. Soldatov
STUDY OF ROUGHNESS IN GRINDING GEAR WHEEL PROCESS

Abstract. As arule, gear grinding is the final method of processing all more or less precise
gears. It allows to ensure high accuracy of the tooth profile and relatively low roughness spec-
ified by the drawing. It is beginning to be used for the manufacture of hardened gears, starting
from 7 to 2 degrees of accuracy. The paper deals with the formation of roughness when grind-
ing teeth, calculations are made of the effect of cutting speed and wheel grain size on the
critical penetration depth and surface roughness, and the results of the calculations are pre-
sented in graphic material. The dependences obtained have been verified during experimental
studies and can be recommended for predicting the roughness of the machined surface during
gear grinding.

Key words: roughness, gear grinding machine, tooth grinding, grain size, cutting speed.
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O. I'. Xapramos

KOHCTPYKIMHU CUCTEMBI HTYMO3AIIUTHI CTAHOYHUKOB
3YBO®PE3EPHBIX CTAHKOB

Annotauus. [Ipu Beimonnennu ¢gpesepHbIx paboT Ha 3y0o(dpe3epHbIX cTaHKax Ha pado-
YHUX MECTaxX (Ppe3epOBLIMKOB BO3ZHHKAIOT MTOBBIIICHHBIC YPOBHH IIyMa, KOTOPBIC JOCTUTAIOT
10-18 nb. B craTthe paccMaTpHBArOTCS BOIIPOCHI OOOCHOBAHMUS BHIOOPA CUCTEM 3alUTHI OT
IIyMa [P BHIOJHEHHH pa0boT Ha 3y0o(pe3epHbIX cTaHKaxX. Pacuer oCHOBaH Ha TeopeTHYe-
CKUX WCCIICJIOBAHUSX IPOIIECCa HIyMOOOPAa30BaHUS M IKCIICPUMEHTAIBHBIX JaHHBIX, a
TaKXe Ha aKyCTUYECKOM PAcyeTe, BBITIOJHEHHOM TPU MPOCKTUPOBAHUN CUCTEM CHIDKCHHS
mryma. TexHomornueckwnii mporecc 3yoodpesepoBaHus 1 KOMIIOHOBKA pabodero mMecTa ¢pe-
3EPOBIIMKA MTO3BOJISIOT BBIIOJIHUTH CHI)KCHHUE IIyMa B HCTOYHUKE €r0 BOSHUKHOBEHHS. AB-
TOPOM TIpEIIOKEHA KOHCTPYKITHSI CHCTEM ITYMO3AIIUThI CTAHOYHUKOB M TIPE/ICTABICHBI pe-
3yJIBTAThl KCIIEPUMEHTATLHBIX UCTIBITAHUH (D (EKTUBHOCTH 3TOW CHCTEMBI.

KiaroueBbie cjioBa: mymoo0Opa3oBaHue, 3y00(pe3epHblii CTAHOK, YPOBHH 3BYKOBOT'O
JaBJICHU, CUCTEMA HIYMO3AaIMUThI, aKYCTHUCCKUC XapaKTCPHUCTHUKU CTaHKA.

Jasi  uurupoBanmsi: XapnamoB, O. [I'. KoHcTpykuum cuCTEMBI IIyMO3aIIUTHI
CTaHOUHHMKOB 3yOodpesepHbix crankoB / O. I'. XapmamoB // BectHuk PoctoBckoro
TOCY/IapCTBEHHOTO YHHUBepcuTeTa mmyteld coobmenmsa. — 2023. — Ne 1. — C. 49-54 —
DOI 10.46973/0201-727X_2023_1_49.

0. G. Kharlamov

THE SYSTEM DESIGN OF NOISE PROTECTION FOR MACHINE OPERATOR
OF GEAR HOBBING MACHINES

Abstract. The paper analyses the increased noise levels that occurs and reaches 10-18 dB
when performing milling work on gear hobbing machines at the machine operator workplace.
It deals with the issues of substantiating the choice of noise protection systems in work pro-
cessing on gear hobbing machines. The calculation is based on theoretical studies of the noise
generation process and experimental data, as well as an acoustic calculation performed when
designing noise reduction systems. The technological process of gear hobbing and the layout
of the hobbing machine's workplace make it possible to reduce noise at the source of its oc-
currence. The author proposes the design of noise protection systems for machine operators
and presents the results of experimental tests of the system effectiveness.

Key words: noise generation, gear hobbing machine, sound pressure levels, noise protec-
tion system, machine acoustic characteristics.
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YIPABJIEHUE U JIOTUCTUKA HA TPAHCIIOPTE

YJIK 656.224.003 + 06 DOI 10.46973/0201-727X_2023_1 55
U. H. Ezoposa

IOBBINIEHUE MOBUJIBHOCTH HACEJIEHHU B PETMOHAJIBHOM JIOTUCTUYECKOM
TPAHCIIOPTHOU CUCTEME (HA IIPUMEPE IOT'A POCCHRN)

AHHoOTanus. PacCMOTPEHO COBPEMEHHOE COCTOSIHUE TPAaHCIIOPTHOH CHUCTEMBI C YY€TOM
ocobennocTtelt FOxuoro pernona. OnpeneaeHsl OCHOBHBIC 3aa9H Pa3BUTHS JTOTHCTHICCKUX
CUCTEM NaCCAKUPCKOTO KOMIUICKCA. J{Jsl TOBBINICHUS KaueCTBa YIIPABICHUS aCCAXUPCKUMU
MEPEeBO3KaMHK TPEJIaracTCsl UCIOJIb30BaTh COBPEMEHHBIC METO/IbI IIPOTHO3UPOBAHMSI TTacca-
KUPONOTOKOB. [IpenoxeH MexaH3M MOBBIIMIEHUST MOOMIIBHOCTH HACEJIEHUSI Ha OCHOBE pas-
BUTHUS HH(PACTPYKTYPHI MACCAKUPCKOTO KOMITIIEKCA C YI€TOM PEeTrHOHAIBHBIX acTIeKTOB. Paz-
paboTaH anropuT™M BEIOOpPA U OLICHKH BIUSHUS COLUATBHO-3KOHOMHUYECKUX OOBEMHBIX U Ka-
YECTBEHHBIX MMOKa3aTesied Ha MapaMeTpbl perMOHaIbHOM JIOTUCTUYECKOW TPAHCIIOPTHOM CH-
CTEMBL.

KiroueBbie cjioBa: MOOWIBHOCTh HACEICHHUS, TPAHCIIOPTHO-JIOTHCTHUYECKUE CHCTEMBI,
MPOTHO3UPOBAHHUE, COLMAIBLHO-PKOHOMUYECKHE TIOKa3aTell, MHPPACTPYKTypa Haccakup-
CKOTO KOMITJIEKCA.

Jast uutupoBanus: Eroposa, . H. [loBsiierre MOOMIIEHOCTH HACENIEHHS B PETHOHAIb-
HOM JIOTUCTHYECKOM TpaHCIOpTHOM cucteme (Ha mpumepe rora Poccun) / U. H. Eroposa //
Bectark PocToBCKOro rocyaapcTBeHHOTO yHUBEpcUTeTa myTei coobmenns. — 2023. — No 1.
—C. 55-62. — DOI 10.46973/0201-727X_2023_1_55.

I. N. Egorova

INCREASING THE MOBILITY OF THE POPULATION IN THE REGIONAL LOGISTICS
TRANSPORT SYSTEM
(ON THE EXAMPLE OF THE SOUTH OF RUSSIA)

Abstract. It is considered the urgent issues connected with transport system of the Southern
region. The main targets of the logistics systems™ development of the passenger complex are
defined. To improve the quality of passenger traffic management, it is proposed to use modern
methods of passenger traffic forecasting. A mechanism for increasing the mobility of the pop-
ulation based on the development of the infrastructure of the passenger complex, taking into
account regional aspects, is proposed. An algorithm for selecting and evaluating the impact of
socio-economic volume and quality indicators on the parameters of the regional logistics
transport system has been developed.

Keywords: population mobility, transport and logistics systems, forecasting, socio-eco-
nomic indicators, passenger complex infrastructure.
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B. H. 3ybxos, E. B. Pazanosa, C. M. Haypyszbaes, E. A. Yebomapesa, U. B. Mepxynos

MEPBI 10 COI'VTACOBAHHOMY PA3BUTHUIO UH®PACTPYKTYPBI HA ITIOAXOJAX
K IIOPTY OJIA B YCJIIOBUAX ITPOI'HO3UPYEMOI'O POCTA I'PY30IIOTOKOB
11O TPAHCIIOPTHOMY KOPHUJIOPY «CEBEP - IOI'»

AHHoOTanus. PaccMaTpuBaroTCss Mephl 0 COTIACOBAHHOMY Pa3BUTHIO HHPPACTPYKTYPHI
B3aUMO/ICHCTBYIOLINX JKEJIE3HOJOPOKHOTO U MOPCKOTO BHAOB TPaHCIOpPTa Ha MOAXOAAX K
nopty OJis B yCIIOBHAX IPOTHO3UPYEMOTO POCTa TPY30TIOTOKOB MO TPAHCHIOPTHOMY KOPHIOPY
«Cesep — KOr». OmnpenesneHsl epcreKTHBHBIE 00bEMBI 3KCTIOPTHBIX IIEPEBO30K 110 JAHHOMY
kopua0py. ONEHUBAIOTCS MTPOMYCKHBIE CIIOCOOHOCTH JKEIE3HOIOPOKHBIX TIOJXO0JI0B K IMTOPTY
Ons 1 paccMaTpUBAIOTCS MPEJIOKEHHSI TI0 Pa3BUTHIO KEJIE3HOAOPOKHONU HHPPACTPYKTYPHI
B COOTBETCTBUH C IUTAHUPYEMBbIMU MOIIHOCTSIMU TOPTA JJIsi OCBOSHHS BCETO 00BEMa Ipy30-
noroka. B ciryuae orcyrcTBus 0xkumaeMoro 3ddekra oT KaKaoro MEpOIPUITHS IO YBEINYe-
HUIO MPOIYCKHOH CMIOCOOHOCTH B OTAEIBHOCTH NPEAJIAracTCsl pACCMOTPETh KOMILIEKC MEPO-
NPUATHHA, MO3BOJSIONNX JOCTHYh HEOOXOAMMBIX Pa3MEPOB MPOIYCKHON CIIOCOOHOCTH WH-
(bpacTpyKTyphl B3aMMOJICHCTBYIONUX BUAOB TpaHcmopTa. [IpoBe/ieH aHanu3 3apy0exHOTO U
OTEYECTBEHHOTO OMbITA 1715l o0ecredeHus 3 (HEKTUBHOTO B3aUMOICHCTBHS pa3IMYHBIX BUJIOB
TpaHcnopra. [IpuMeHeH oMbIT OpraHu3aluy 3HAYUTENEHOTO AKCIIOPTHOTO TPY30II0TOKA B a-
pec mopToB rora Poccrn Ha HOBOM HAINPABJICHUH C YYETOM 0COOCHHOCTEH pabOThI HCCIeye-
Moro o0bekTa. J[isi pemeHns MOCTaBICHHBIX 3a/1a4 MCIO0JIh30BaHA METOJMKA pacyeTa mpo-
MYCKHOW CIIOCOOHOCTH, B Pe3yJIbTaTe Yero MpeAIOKECHBI BAPUAHTHI €€ TIOBBIIICHUS Ha TPY30-
HaNpsDKEHHOM YYacTKe U BHIOpaH HAWITYUIIUi BapuaHT, 00eCIIeYnBaIOINN BEICOKYIO HAIEK-
HOCTh MEPEBO30K, CBOCBPEMEHHYIO IOCTABKY U BHITPY3KY TPY30B.

KiroueBblie c10Ba: TPaHCIOPTHBIA KOPUAOP, POCT 0OBEMOB IIEPEBO30K, HAIMYHAS ITPO-
MYCKHAsi COCOOHOCTb, MOTpeOHAasi TPOIyCKHAsE CITOCOOHOCTh, pa3BUTHE HH(PACTPYKTYPHI,
MEPOTPHSITHS, 3aTPATHI, OI[CHKA JJOCTATOYHOCTH MPOITYyCKHOM CIOCOOHOCTH.

Jnsi uuTHpoBanusi: Mepbl IO COTTIaCOBaHHOMY Pa3BUTHIO MH(PACTPYKTYPHI HA ITOJIXO-
nax K mopty Ous B yCIOBHAX HPOTHO3HPYEMOT'O POCTA TPY30MOTOKOB IO TPAHCIIOPTHOMY KO-
punopy «Cesep — lOr» / B. H. 3y6kos, E. B. Ps3anosa, C. M. Haypy306aes [u np.] // BectHuk
PocroBckoro rocygapcTBeHHOro yHUBEpcHuTeTa myTer coobmenus. — 2023. — Ne 1 — C. 63—
75.— DOI 10.46973/0201-727X_2023_1_63.

V. N. Zubkov, E. V. Ryazanova, S. M. Nauruzbayev, E. A. Chebotareva, I. V. Merkulov,

MEASURES FOR THE COORDINATED INFRASTRUCTURE DEVELOPMENT
ON APPROACHES TO “OLYA” PORT IN THE CONDITIONS OF THE PREDICTED GROWTH
OF CARGO FLOWS ALONG THE NORTH-SOUTH TRANSPORT CORRIDOR

Abstract. The paper discusses measures for the coordinated development of the interacting
rail infrastructure and sea modes of transport on the approaches to “Olya” port in the condi-
tions of the projected growth of cargo flows along the North-South transport corridor. The
prospective volumes of export traffic along this corridor have been determined. The capacity
of railway approaches to “Olya” port is being evaluated and proposals for the development of
railway infrastructure in accordance with the planned port capacity for the development of the
entire volume of cargo traffic are being considered. If each event individually does not give
the expected effect of increasing the capacity, then it is necessary to consider a set of measures
to achieve the required capacity of the infrastructure of interacting transport modes. The anal-
ysis of foreign and domestic experience is carried out to ensure effective interaction of various
transport modes. The experience of organizing significant export cargo traffic to the ports of
the South of Russia in a new direction is applied, taking into account the peculiarities of the
operation of the object under study. To solve the tasks set, a methodology for calculating the
throughput was used, as a result of which options for increasing it on a cargo-stressed section
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were proposed and the best option was selected, ensuring high reliability of transportation,
timely delivery and unloading of goods.

Keywords: transport corridor, traffic volume growth, available capacity, required capacity,
infrastructure development, activities, costs, assessment of capacity sufficiency.

For citation: Measures for the coordinated infrastructure development on approaches to
“Olya” port in the conditions of the predicted growth of cargo flows along the North-South
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B. B. 3yb6kos, H. ®. Cupuna, I1. E. Paesckas, H. B. Paesckuii

ITAIIbI PAZBUTUSA BOXIAEHUA COEAUHEHHBIX ITOE3/10B
M TIOE3/10B MOBBLIINIEHHOM MACCBI ¥ JIJIMHBI

Annotanus. [IpencraBnen aHamu3 BOXKJIEHUS COEIMHEHHBIX MOE3/I0B U TOE3/I0B IOBBI-
IIEHHOW Macchl U JJIMHBI Ha jKeJIe3HbIX Jioporax Poccuiickoil @enepanuu. Takke paccMoT-
PEHBI BO3MOKHOCTH MX 3KCIUTyaTalluu B HeKoTophIx cTpanax: CLUA, FOAP, Kurait u np.

[IpaxTika Bo>XI€HUS COETUHEHHBIX MTOE3/I0B U MOBBIIIEHHON MaCChl ¥ ATTMHBI CO3AAET BO3-
MOYKHOCTH AJISI JAJIBHEHIIIEro pocTa Ipy30000p0Ta, YBEIUUIECHUS MPOIYCKHOM CIIOCOOHOCTH
CYLIECTBYIOLIUX KEJIE3HOJOPOKHBIX YYacTKOB, ITO3BOJISIET OIIEPATUBHO PearupoBaTh HA M3-
MEHEHHUs 00beMa MePEeBO30K 0e3 YBEITMYECHHUS YMCIIa TOE3/I0B WM OTKAa30B B BHIMOJIHEHHUH 3a-
Ka30B, YTO CIIOCOOCTBYET MOBBHIIICHUIO YPOBHS KIMEHTOOPHEHTUPOBAHHOCTH.

OcHOBHBIMH (PAKTOpaMH, OTPAHUYNBAIOIIUMH CKBO3HOE JIBH)KEHHUE JUTMHHOCOCTABHBIX 10-
€3/10B U T0€3/10B MOBBIIIEHHON MAacChl C UCIONb30BAHUEM HMMEIOLIErocsl MOABMKHOIO CO-
CTaBa, BBICTYNAIOT KOPOTKAs JUIMHA MMPUEMOOTIIPABOYHBIX MyTeH CTAHIMI M HEJAOCTaTOYHAS
pacronaraemMasi MOLIHOCTb CHCTEMbI TATOBOTO 3JIEKTPOCHA0XKEHUSI Ha OTACIBHBIX Y4aCTKaX
JKEJIE3HBIX JOPOT.

KuroueBble cj10Ba: MepeBO30YHBIIN Mpoliece, IPy30BbIe M0€3/1a, TSKEJIOBECHBIE MOe3/a,
COEIMHEHHbIE M10€3/1a, TI0€3/1a MOBBIILIEHHOW MacChl M JJTMHBL, 3PEKTUBHOCTh IKCIUTyaTalluu
COEIMHEHHBIX M0E€3/I0B U MOBBIIICHHON MacChl U AJMHBL.

Jnsi uuTHPOBaHMsA: DTanbl Pa3BUTHS BOXKICHUS COSTUHEHHBIX MOE3I0B U MOE30B I0-
BBIIIICHHOM Macchl U AtnHb / B. B. 3yokos, H. ®@. Cupuna, I1. E. Paesckas, H. B. Paesckuii //
Bectark PocToBCKOro rocyaapcTBeHHOTO YHUBEpcUTeTa myTei coobmenns. — 2023. — No 1.
—C. 76-85. — DOI 10.46973/0201— 727X_2023_1_76.

V. V. Zubkov, N. F. Sirina, P. E. Raevskaya, N. V. Rayevsky

STAGES IN THE DEVELOPMENT OF DRIVING CONNECTED TRAINS
AND TRAINS OF INCREASED WEIGHT AND LENGTH

Abstract. It is analyzed the introduction of connected trains, increased mass and length on
the railways of the Russian Federation. The possibilities of their operation in some countries
are also considered: the USA, South Africa, China, etc.

The practice of driving connected trains and increased mass and length creates opportuni-
ties for further growth in freight turnover, increasing the throughput of existing railway sec-
tions, allows you to quickly respond to changes in traffic volume without increasing the num-
ber of trains or refusals to fulfill orders, which contributes to an increase in the level of cus-
tomer focus.

The main factors limiting the through movement of long trains and trains of increased mass
using the existing rolling stock are the short length of the stations' receiving and departure
tracks and the insufficient available capacity of the traction power supply system on certain
sections of the railways.

Keywords: transportation process, freight trains, heavy trains, connected trains, trains of
increased mass and length, operating efficiency of connected trains and increased mass and
length.

For citation: Stages in the development of driving connected trains and trains of increased
weight and length / V. V. Zubkov, N. F. Sirina, P. E. Raevskaya, N. V. Raevskiy // Vestnik
Rostovskogo Gosudarstvennogo Universiteta Putey Soobshcheniya. — 2023. — No. 1. — P. 76—
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JI. B. Maxonosa, 2. A. Mamaees

3KOJIOTU3AIMSA TPAHCIIOPTHOM JESTEJIbHOCTH HA YPEAHU3UPOBAHHBIX
TEPPUTOPUAX HA OCHOBE PEUH KUHUPUHI'A UHO®PACTPYKTYPbI

AHHoTanms. PocT HaceneHus KpyNHBIX TOpoA0B Poccuu MpUBOAUT K YXYAIIEHUIO 3KOJIO-
TMYECKOM CUTYalll!, BI3BAHHOM YBEIIMUEHUEM 3aTrPS3HEHUS OKPYIKAIOIIEH CPE/bl OT UCIIOb-
30BaHMsI OOIIECTBEHHOTO M MHAMBHYAIBHOTO TpaHCHopTa. Pasperienue naHHON poOieMbl
paccMaTpuBaeTcs MO IBYM HAIIPABJICHUSAM CHIDKEHUS] HETaTUBHOIO BO3JEMCTBHS TPAHCIIOPT-
HOH c(epbl Ha OKPY’KaIOIILYI0 Cpely: IepeXo]] Ha UCII0Ib30BaHUE SKOJIOTMUECKH YUCTOIO TOII-
JIMBA U BHEJIPEHUE MPAKTUKHU DKCILIYaTallUN KENE3HOLOPOKHOIO TPAHCIIOPTA JUIsl BHYTPUTO-

POJICKUX TIEPEBO30K.

[IpoBeneH aHanmM3 TUIIOBOM MapIIPYTHOM CETH OOIIECTBEHHOTO TPAHCIIOPTA, IPOAHATU3H-
poBaHbI PaKTOPHI, BIHSIONINE HA BO3ZMOXKHOCTD Pa3BUTHUS KeJIE3HOJOPOKHBIX IyTeH coo0Ie-
HUS B TOPOJICKHX YCIOBHUSX, U3Y4EH OMBIT IPYTUX KPYIHBIX ropojioB Poccum.

[IpencraBnena Mozenb pa3BUTHS ONITUMHU3ALMHN MAPIIPYTHON CETH C MO3ULMM SKOJIOTHYe-
CKOT'O Pa3BUTHS, a TAK)Ke HANPaBJIIECHHS Pa3BUTHS OOIIECTBEHHOT0 TpaHcopTa r. PocToBa-Ha-

Homny.
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KuroueBble ci10Ba: 5K0JIOTHM3alNs, TPAHCIIOPT, MEPCIIEKTHBHOE MJIAHHPOBAHKUE, aBTOMO-
OMJIEHBII TPAHCIIOPT, 3arPSI3HEHUE OKPYKAFOIIEH CPE/IbI, TOPOJCKUE TPAHCIIOPTHHIE CUCTEMEI,
TOPOJICKOM JKeJIe3HOJ0POXKHBIM TPaHCTIOPT.

Jast uurTupoBanusi: Makosnosa, JI. B. Dxomoru3zaius TpaHCTIOPTHOH JesITETFHOCTH Ha Y-
OaHM3MPOBAHHBIX TEPPUTOPHIX HA OCHOBE peHH)KMHUPHUHTA HHpacTpykTypsl / JI. B. Maxko-
noBa, J. A. Mawmaes // BectHuk PocTOBCKOro rocyjapcTBeHHOTO YHUBEPCHUTETA My Tell cO00-
mrenust. — 2023. — Ne 1. — C. 86-94. — DOI 10.46973/0201-727X_2023_1_86.

L. V. Makolova, E. A. Mamaev

ECOLOGIZATION OF THE TRANSPORT ACTIVITIES IN URBANIZED
AREAS BASED ON INFRASTRUCTURE REENGINEERING

Abstract. The growth of the population of large cities in Russia leads to a deterioration in
the environmental situation caused by an increase in environmental pollution from the use of
public and individual transport. The resolution of this problem is considered in two directions
to reduce the negative impact of the transport sector on the environment: the transition to the
use of environmentally friendly fuel and the introduction of the practice of operating railway
transport for intercity transportation.

The analysis of a typical route network of public transport has been carried out, the factors
influencing the possibility of developing railway lines in urban conditions have been analyzed,
and the experience of other large Russian cities has been studied.

A model for the development of optimization of the route network from the standpoint of
environmental development, as well as the direction of development of public transport in the
city of Rostov-on-Don, is presented.

Keywords: ecologization, transport, long-term planning, road transport, environmental
pollution, urban transport systems, urban rail transport.

For citation: Makolova, L. V. Ecologization of the transport activities in urbanized areas
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Munv Touen Heyen, A. B. bacunos
NPUMEHEHUE UMUTAIIUOHHOI'O MOJAEJIUPOBAHUSA B OPTAHU3ALINN
N PASBUTUU JIOTUCTUNYECKUX IEHTPOB BLETHAMA
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AnHoTanus. PaccmaTpuBaroTcst mpo0OJIeMbl B IOTHCTHIECKUX IIEHTpax BreTHama, 9To sB-
JSIeTCsl aKTYaJIbHON TEMOM B CBETE PAa3BUTHUS JIOTUCTHYECKON HHPPACTPYKTYPHI 3TOM CTpaHBI
1 pa3paboTKe IMHUTAIIMOHHBIX MOZETEH I JTIorucTHIecKuX eHTpoB Jlaokait u @yox JloHr ¢
MOMOIIIBIO TIporpaMMHOTO obectiedeHust AnyLogic. Mcrnonp3oBanne WMUTAIIMOHHBIX MOJIE-
neii Jlaokaii 1 @yok JloHT mo3BoNMIIO OOJI€e TOUHO OLEHUTH 3PPEKTUBHOCTH PabOTHI ATUX
JIOTHCTUYECKUX LICHTPOB M BHIABUTH BOBMOKHBIE Y3KHE MecTa B MX (PYHKIIMOHHPOBaHUH. Pe-
any3anys UMUTAMOHHOTO MOJENUPOBAHMS MEP MPUBEIET K YIy4LICHUIO pabOThI yKe Cylie-
CTBYIOIIMX JIOTUCTHYECKUX LIEHTPOB U POpMHUpPOBaHUIO Oojiee dP(PEKTUBHON U KOHKYPEHTO-
CIOCOOHOM JOrHCTHYECKOH cucTeMbl B PecriyOnuke BoetHam. OnTUMH3aLuUs TOTHCTHUECKUX
IIPOLIECCOB B CTPAHE CIIOCOOCTBYET PA3BUTUIO MEXKIyHAPOAHOM TOPTOBIIX U YIyULICHUIO 3KO-
HOMMYECKHUX MTOKA3aTeNIeH peruoHa.

KiroueBbie cjioBa: TpaHCHOPT, TPaHCIIOPTHO-UHQPACTPYKTYpHAs CHCTEMa, TPaHCIIOPT-
Hasl TEXHOJIOT S, IOTUCTUYECKUI IEHTP, MMUTAIIMOHHOE MOJEIHUPOBaHUE, AUCKPETHO-COOBI-
TUITHOE MOJIETUPOBAHMUE.

Juast umtupoBanus: Hryen, Munp TeueH. [IpuMeHeHre HNMUTAlMOHHOTO MOIEIUPOBAHNUS
B OpPraHM3allid U Pa3BUTUHU JIOTUCTHYCCKUX INEHTPOB BberHama / Munub Teuen Hryes,

A. B. barunos // BectaHruk POCTOBCKOI0 roCy1apCTBEHHOTO YHUBEPCUTETA My TEH COOOIIIEHHS.
—2023. —Ne 1. — C. 95-105. — DOI 10.46973/0201-727X_2023 _1_95.

Minh Chien Nguyen, A. V. Baginov

APPLICATION OF SIMULATION MODELING IN THE ORGANIZATION
AND DEVELOPMENT OF LOGISTICS CENTERS IN VIETNAM

Abstract. The paper deals with the problems in the logistics centers in Vietham, which is
a relevant topic in the light of the development of the logistics infrastructure in this country
and the development of simulation models for the logistics centers of Lao Cai and Phuoc Long
using the AnyLogic software. The use of simulation models by Lao Cai and Phuoc Long made
it possible to more accurately assess the performance of these logistics centers and identify
possible bottlenecks in their operation. The implementation of simulation modeling of
measures will lead to the improvement of the work of existing logistics centers and the for-
mation of a more efficient and competitive logistics system in the Republic of Vietham. The
optimization of logistics processes in the country contributes to the development of interna-
tional trade and the improvement of the economic performance of the region.

Keywords: transport, transport infrastructure system, transport technology, logistics cen-
ter, simulation modeling, discrete-event modeling.
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C. D. Onvxosukos, E. A. Ilempenesa, Y. H. Kazaouii, O. b. Illepcmobumosa

®OPMUPOBAHHUE Y3JI0BBIX MYJbTUMOJAJBHBIX
TPAHCIIOPTHO-JIOTUCTUYECKUX HEHTPOB

AHHoOTanus. PaccMOTpeHBI BOIPOCH OPraHU3aLHMN MYIbTUMOAAIBHBIX TPAHCIIOPTHO-JIO-
ructuaeckux HeHtpoB (MTJILL) — Beaymux 37I€MEHTOB JIOTUCTHYECKON HHQPPACTPYKTYpHI
Poccun. YauteiBast O0JBIIYIO IPOTSHKEHHOCTH TeppuTopuu Poccuiickoit deneparum, aene-
HHE €€ Ha aJMUHUCTPATUBHO-TEPPUTOPHUATIbHBIE €INHULIBI, BATUEBATYIO CETh ITyTel cool1e-
HUsI, HEOOXOUMOCTD B IIEPEBO3KE U MEpepadOTKE OTPOMHBIX 00BEMOB I'Py30B, a TAKKE B OI-
TUMaJIbHOM BBIOOpE JIOTHCTHKH, YK€ B Onrkaiiiee BpeMst OyJeT Heo0XoIuMo 00pa3oBaHHe
oxomno 80 MTJIL ¢penepamsHOTO, pETHOHATHFHOTO U TEPPUTOPHATBEHOTO YpoBHS. [Ipemnoxen
npoekT opranmzauun MTJIL] permoHanmsHOro ypoBHSI Ha TeppuTopun HoBocuOGupckoro
TPAHCIIOPTHOTO Y3JIa.

KitoueBble €J10Ba: MyIbTHMOJAIbHBIE TPAHCIOPTHO-IOTUCTUYECKHE LIEHTPHI, MYJIbTH-
MOJaJIbHBIE JJOTUCTHYECKUE TPAHCIOPTHO-PACIPENEINUTENBHBIE HEHTPEI, TPOMBIIIICHHO-JIO-
TUCTUYECKUH NIapK, TPy30BOY TEpPMUHAJ, KOHTEHHEPHBII TEPMUHAIL, TEPMUHAIBHO-CKIIAZCKON
KOMIUJIEKC, PACIpeleNUTENbHbI LEHTP, TPaHCHOPTHO-JIOTUCTUYECKas WHQPaCTPyKTypa,
TPaHCIIOPTHBIE KOPUIOPHI, TPAHCTIOPTHBIH y3€.

Jns nurupoBanus: ©opMHpOBaHUE Y3IOBBIX MYJIbTUMOJAIBHBIX TPAHCIIOPTHO-JIOTH-
ctuaeckux 1eHTpoB / C. O. OnbxoBukos, E. A. Iletpenesa, W. H. Karanuii, O. b. lllepcToou-
ToBa // BecTHUK POCTOBCKOTO TrOCYIapCTBEHHOT'O YHUBEpCUTeTa mmyTeit coobmenus. — 2023.
—Ne 1. - C. 106-118. — DOI 10.46973/0201-727X_2023_1_106.

S. E. Olkhovikov, E. A. Petreneva, I. N. Kagadiy, O. B. Sherstobitova

FORMATION OF JUNCTION MULTIMODAL TRANSPORT
AND LOGISTICS CENTERS

Abstract. The issues of organization of Multimodal Transport and Logistics Centers
(MTLC) as the leading elements of the logistics infrastructure of Russia are considered. It is
given the large extent of the territory of the Russian Federation, division into administrative-
territorial units, an ornate network of communication routes, the need for the transportation
and processing of huge cargo volumes and the optimal choice of logistic. In future it will be
necessary to form about 80 MTLC at the federal, regional and territorial level. The project of
organizing a regional-level MTLC on the territory of the Novosibirsk transport hub is pro-
posed.

Keywords: multimodal transport and logistics centers, multimodal logistics transport and
distribution centers, industrial and logistics park, cargo terminal, container terminal, terminal
and warehouse complex, distribution center, transport and logistics infrastructure, transport
corridors, transport hub.

For citation: Formation of junction multimodal transport and logistics centers /
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H. @. Cupuna, A. I'. Caxapos

AHAJIN3 BJIMSIHAA BHEIITHUX U BHYTPEHHEN CUCTEM HA ITPOITY CKHYIO
CIIOCOBHOCTDB YYHACTKOB KEJIE3HBIX JTJOPOI' BOCTOYHOI'O ITIOJIMT'OHA

AHHoTauus. OnpeznesneHs! (akTopbl BHELIHUX U BHYTPEHHEH CHCTEM U MPOBEACH aHAIN3
WX BIMSIHUS Ha TIPOITYCKHYIO U IepepadaThIBAIOITYIO CIOCOOHOCTH Y4aCTKOB JKEJIE3HBIX JOPOT

Bocrounoro noaurona.

[Ipu ananu3e 3aBUCUMOCTH 3JIEMEHTA MPOITYCKHOM CIIOCOOHOCTH (Y4acTKOBasi CKOPOCTh B
IPY30BOM JIBIDKEHHH) OT BEJIMYMHBI pabovero mnapka yele3HbIX JIOpor onpesesieHa 00iacTb,
HE 0TOOpaKaroIas MPUHIIMIIOB B3aUMOCBSI3H MEXKTy JaHHBIMU MTapaMeTPaMH.

[IpoBenena neranuzanusi cocTaBOOOPa30BaHUS MOE3J0NOTOKOB BocTOYHOro mojuroxa ¢
YYETOM NPUMEHEHHUS (paKTopa — MyTEBOE Pa3BUTHE CTAHLMH M YUYaCTKOB JKEJIE3HbIX JIO0POT.

Omnpenenena nNpuuMHA CHIKCHUS TPOITYCKHOM W TepepabaThIBaroleii criocOOHOCTH XKe-

JIC3HBIX JOpoT BocTtounoro nmojaurosa.

Ki1roueBble cjI0Ba: BHEIIHUE CHUCTCMbI, BHYTPCHHSA CUCTEMaA, TIPOITYCKHAA CHOCO6HOCTB,

BIIUSIOIIUE (haKTOPBI, COCTABOOOPA30BaHHE.

st uutuposanus: Cupuna, H. ®@. Ananu3 BIMsSHUS BHEIIHUX U BHYTPEHHEH CHCTEM Ha
MPOMYCKHYIO COCOOHOCTh YYacTKOB JKeJIEe3HBIX jgopor Bocrounoro momurona / H. @. Cu-
puna, A. I'. Caxapos // BectHuk PocToBcKOro rocyapcTBEHHOTO YHUBEPCUTETA IyTel cO00-
mennst. — 2023. — Ne 1. — C. 119-125. — DOI 10.46973/0201-727X_2023 _1_119.

N. F. Sirina, A. G. Sakharov

ANALYSIS OF THE INFLUENCE OF EXTERNAL AND INTERNAL SYSTEMS
ON THE CAPACITY OF RAILWAY SECTIONS OF THE EASTERN POLYGON

Abstract. The factors of external and internal systems are determined and their influence
on capacity and processing capacity of the railway sections of the Eastern Polygon is analyzed.
When analyzing the dependence of the capacity element (section speed in freight traffic) on
the size of the working fleet of railways, an area is determined that does not reflect the princi-
ples of the relationship between these parameters. The detailed composition of the train flows
of the Eastern Polygon has been carried out, taking into account the application of the factor —
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the track development of stations and sections of railways. The reason for the decrease in the
capacity and processing capacity of the railways of the Eastern Polygon has been determined.
Keywords: external systems, internal system, capacity, influencing factors, composition.
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MOAEJIMPOBAHUE CUCTEM U TPOLHECCOB
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A. A. Aeanos, A. A. Kocmoenomos, C. B. Jlazapenxo

AHAJIN3 DOPEKTUBHOCTHU KBASHOIITUMAJIBHBIX 3AKOHOB YIIPABJIEHUSA
C IPUMEHEHUEM ANIITAPATA HEUETKOM JIOTUKH B 3AJIAYAX
UHTEJJEKTYAJIM3ALIMA TPAHCIIOPTHBIX CUCTEM ~

AnHoTauus. [IpoBejieH aHaM3 NMPUMEHEHUs] 3aKOHOB YIIPaBIICHUsI, pa3pa0OTaHHBIX Ha
0a3e MeToJa KBa3HONTHMAIBHOTO CHHTE3a C IOMOLIBIO IIOAX0/a Ha OCHOBE YCJIOBUS MaKCH-
MyMa (pyHKIIMH 0000IIEHHONH MOITHOCTH C IPUMEHEHUEM allapaTa HeUeTKON JIOTHKHY B 3a]1a-
Yax MHTEIUIEKTyaJu3alyy NPUKIAIHBIX 3a7a4 YIpaBIeHUs TPAHCIOPTHBIMU CHCTEMaMHU Ha
’kene3Hoil nopore. IlocTpoeHbl cxeMmbl paccMarpuBaeMbix cucteM B cpeage MATLAB
Simulink, 610k HeueTkoro soruueckoro BoiBoAa Takaru — CyreHo peanusoBaH B Fuzzy Logic
Designer. AHanu3 pe3yIbTaTOB MOAEIHPOBAHUS MMO3BOJISIET YTBEPKAATh, UTO TpeIaracMbli
3aKOH YIPaBJICHUS JJaeT BO3MOKHOCTh OBBICUTH 3(D(DEKTUBHOCTD yNpaBieHHS M0 (YHKIIHO-
HaJlaM OBICTPOJEHCTBHS M TOYHOCTH B CPAaBHEHHHU C M3BECTHBIM PELIEHHEM Ha OCHOBE IOA-
xoJa quddepeHInaTBHBIX UTP U NPUHIKIIA MakcuMyMa [ToHTpsTrMHa B 3a7a4aX yIpaBiIeHHS
TUTIOBBIMH TMHAMUYECKUMH OOBEKTaMHU.

KiroueBble cji0oBa: 3aKOH yNpaBlieHHs, YCIIOBHE MaKCHMMyMa (YHKIMH OOOOIIECHHOM
MOIIIHOCTH, HEUeTKas JIOTHKa, ypaBHeHus Jlarpamxka 2-ro poza.

st uuTupoBanus: Aranos, A. A. AHanu3 3¢ ()EeKTUBHOCTH KBa3HONTHMAIBHBIX 3aKOHOB
yIpaBlieHHs ¢ TIPUMEHEHHEM anrapara HEYeTKOW JIOTMKH B 33/I1a4ax WHTEIUICKTyallu3alun
TpaHCHOPTHBIX cucTteM / A. A. Aramos, A. A. Kocrornoros, C. B. JIazapenko // Bectauk Po-
CTOBCKOTO TOCYJIAPCTBEHHOTO yHHMBepcuTeTa nmyTteit coobmienns. — 2023. — Ne 1. — C. 126—
135. - DOI 10.46973/0201-727X_2023_1_126.
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ANALYSIS OF THE EFFICIENCY OF QUASI-OPTIMAL CONTROL LAWS USING FUZZY
LOGIC APPARATUS IN TASKS OF INTELLECTUALIZATION OF TRANSPORT SYSTEMS

Abstract. The analysis of the control laws application developed on the basis of the method
of quasi-optimal synthesis using the approach based on the condition of the maximum of the
generalized power function using the apparatus of fuzzy logic in the problems of intellectual-
ization of applied problems of control of transport systems on the railway is carried out. The
schemes of the considered systems are constructed in the MATLAB Simulink environment,
the Takagi-Sugeno fuzzy inference block is implemented in the Fuzzy Logic Designer. An
analysis of the simulation results allows us to state that the proposed control law makes it
possible to increase the efficiency of control in terms of speed and accuracy functional in
comparison with the known solution based on the approach of differential games and the
Pontryagin maximum principle in control problems for typical dynamic objects.

Keywords: control law, maximum condition for the generalized power function, fuzzy
logic, Lagrange equations of the 2nd kind.

For citation: Agapov, A. A. Analysis of the efficiency of quasi-optimal control laws using
fuzzy logic apparatus in tasks of intellectualization of transport systems / A. A. Agapov,
A. A. Kostoglotov, S. V. Lazarenko // Vestnik Rostovskogo Gosudarstvennogo Universiteta
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E. A. Anemman, A. B. Anexcandpog

AHAJIN3 3ABUCUMOCTH BBICTPOJIEVCTBUS EBICTPOI'O IIPEOBPA3OBAHUSA ®YPHE

OT OBFBEMA OBPABATBIBAEMbIX JTJAHHBIX

AnHoTtanus. [IpuBeneH kpaTkuii aHaIM3 3aBUCIMOCTH OBICTPOJCHCTBHSI aJITOPUTMOB pac-
yeTa ObIcTporo mpeodpasoBanus Pypre oT oObemMa oOpabaTbiBaeMbIX JaHHBIX. Bee cyme-
CTBYIOIINE ATOPUTMBI B pa0OTE HE YUUTHIBAIOT aNapaTHBIC BO3MOXXHOCTH BBIYHUCITUTEIHHBIX
YCTPOMCTB B HOJHOM 00beMe. B pesynbrare HEONTUMAaIbHOTO MCIOIB30BAHUS MAMATH IPO-
LECCOPOB VISl PA3IMYHBIX 00BEMOB JAHHBIX KOJIMYECTBO OINEPALMil MOXKET CHIILHO BO3pac-
TaTh. BusyanpHbIid aHann3 rpaduKoB 3aBUCHMOCTEH MPOU3BOAUTEIHLHOCTH OBICTPOTO MPE0o-
pazoBanust @ypoe (BIID) ot ero pasmepa Mo3BoOISAET NPEANOIOKUTH KYCOYHO-HENPEPHIBHBIH
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XapakTep TOH 3aBUCUMOCTU U NPUYUHBI BOZHUKHOBEHMS Pa3IMYHBIX HEIPEPHIBHBIX Y4acT-
KoB rpaduka. [1pu pazpaboTke peannsanuii aropuTMoB, ucnonbdytomux bI1®, Heodbxoanmo
HOJIY4YHUTh METOJ YHCICHHON OLIEHKH IPaHuUl] y4acTKoB rpadukos. PazpabarsiBaeMblil MeTOX
MIO3BOJISIET C BHICOKOM CTEIIEHBIO JOCTOBEPHOCTH OIIPENEIUTh IPAHULIBI YIACTKOB Ha Tpaduke
3aBHCHMOCTH Ipou3BoauTenbHOCTH BIID ot ero pasmepa, Ha KOTOPBIX M3MEHSETCS MPOU3-
BoJHas rpaduka. ANroputMsl THGPOBOH 00padOTKH CUTHANIOB, ucTionb3ytomue BI1D, xena-
TEIHHO pa3pabaThiBaTh TaKUM 00pa3oM, uToOsI pazmep bBIID He mpeBbIman rpaHuiry, omnpe-
JeNsieMyI0 00bEMOM KAII-TIaMSITH IEPBOTO YPOBHSI.

KiroueBbie cioBa: OvicTpoe npeoOpazoBanne Dypbe, KycOUHO-TMHEWHAs alpOKCHMa-
151, BBIYMCIUTENbHAS 3()()EKTUBHOCTD, IPOU3BOANUTENBHOCTD, OBICTPOAEHCTBHE, APXUTEK-
Typa anmnapaTHbIX CPEICTB, TPAHUIIBI YIACTKOB.

Jasi mutupoBanusi: Anpt™an, E. A. AHanm3 3aBUCHMOCTH OBICTPOICHCTBUS OBICTPOTO
npeoOpazoBanust Dypbe oT 00beMa 00padaThiBacMbIX NaHHbIX / E. A. AnbrMaHn, A. B. AnekcaH-
npoB // BectHuk PocTOBCKOTO rocy1apCcTBEHHOTO YHHBEpPCHTETA MmyTel coobmenus. — 2023.
—Ne 1. - C. 136-143. - DOI 10.46973/0201-727X_2023_1_136.

E. A. Altman, A. V. Aleksandrov

ANALYSIS OF THE DEPENDENCE OF THE FAST FOURIER TRANSFORM PERFORMANCE
ON THE AMOUNT OF PROCESSED DATA

Abstract. This paper gives brief analysis the algorithms performance dependence for com-
puting the fast Fourier transform on the volume of processed data. All existing algorithms in
work do not take into account hardware capabilities of computing devices in full. As a result
of non-optimal use of processor memory for different data volumes, the number of operations
can greatly increase. Visual analysis of graphs dependence FFT performance on its size allows
us to suggest a piecewise continuous nature of this dependence and the reasons for various
noncontinuous sections of the graph. When developing implementations of algorithms that use
FFT, itis necessary to obtain a method for numerical evaluation of the boundaries of the graph
sections. The method under development allows to determine with a high degree of reliability
the boundaries of sections on the FFT performance dependence graph, on which the derivative
of the graph changes. Algorithms of digital signal processing that uses FFT, it is desirable to
develop in such a way that the FFT size does not exceed the boundary determined by the data
cache size of the first level of memory cache.

Keywords: fast Fourier transform, piecewise linear approximation, computational effi-
ciency, performance, speed, hardware architecture, area boundaries.

For citation: Altman, E. A. Analysis of the dependence of the fast Fourier transform per-
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A. A. Kocmoenomos, C. B. Jlazapenxo, A. C. Ilenvros, B. O. 3exyep, X. Ill. Kynvbouxasan

CHUHTE3 UHTEJUIEKTYAJIBHOI'O AJI'OPUTMA OLNEHKHU OPUEHTALIMHA TIOABUKHBIX
OBBEKTOB TPAHCHOPTHOPI NHOPACTPYKTYPBI HA BA3ZE
MHOT'OITAPAMETPUYECKOI'O HEUPOCETEBOI'O UIEHTU®UKATOPA *

AnHoTamus. TpaIuIIMOHHBIC AITOPUTMBI 00PAOOTKU M3MEPUTEIBHON HH(MOPMAIUN HE
Bcera 00ecreYnBaroT HEOOXOAUMYIO TOYHOCTD OIIEHKH B YCIIOBUSX BHEIIHUX BO3ICHCTBUN
U TpeOYIOT OOJBIINX BHIYMCIUTEIBLHBIX MOIHOCTEH, KOTOPBIE CIOKHO PEaTu30BaTh B yCIIO-
BUSIX OTpaHUYCHUI Ha MaccorabapuTHbIC XapakTepucTHku TpaHcnopTHeIX BITJTA. [Ipumene-
HUE aITOPUTMOB THHAMHUYECKOH OIIEHKH yTiIoBoi opuenTaru bI1JIA Ha ocHOBe aganTHBHOM
MOJIEJIH B COBOKYITHOCTH C MCIIOIb30BAHHEM MHOTOCIIOWHBIX HEMPOHHBIX CETEH MPSIMOTO pac-
MPOCTPAaHEHUS MO3BOJISCT CHU3UTH ONMIUOKY OIICHKH MapaMeTPOB TUHAMHYECKOUN CHCTEMBbI 0e3
CYIIIECTBEHHOTO YBEIMYEHHUS! BBIYUCIMTENBHBIX 3aTpaT. B cTathe NMPUBOIUTCS CHHTE3 CH-
cTeMbl onieHKH opueHTanud BITJIA ¢ MHOrOmapaMeTpuIecKuM HEHPOCETEBBIM HICHTH(HKA-
TOPOM, TTO3BOJISIONIU MMOBBICUTh TOYHOCTH OI[CHKU B CPABHEHHH C KJIIACCUYCCKUM (DUIBTPOM
Kanmana.

KuaroueBsble ciioBa: amanTanus, TMHAMHYeCcKHe CUCTeMBI, GribTp KanMana, HHTEIIIEKTY-
aj3anys, TPAHCIIOPTHLIC CUCTEMEI, HCﬁpOCGTB, 6€CHI/IHOTHI>IC JICTATCIIbHBIC aIlllapaThl.

Jnsi uutupoBanusi: CHHTE3 MHTEIUICKTYaJIbHOTO aJTOPUTMAa OICHKH OPHEHTAIHU I10-
JIBWKHBIX OOBEKTOB TPAHCHOPTHOW HHQPACTPYKTYphl Ha 0a3e MHOTOMAapaMeTPUUECKOTrO
HelipoceteBoro uaeHTH(puKaropa / A. A. Kocrornmoros, C. B. Jlazapenxko, A. C. IleHpKoB [1 1p.]
// BectHHK POCTOBCKOTO rOCyIapcTBEHHOTO YHUBEpCHTETA ITyTel coodmmenns. — 2023. — Ne 1.
—C. 144-151. — DOI 10.46973/0201-727X_2023_1_144.

A. A. Kostoglotov, S. V. Lazarenko, A. S. Penkov, V. O. Zekhtser, K. S. Kulbikayan

SYNTHESIS OF AN INTELLIGENT ALGORITHM FOR ASSESSING THE ORIENTATION
OF MOVABLE OBJECTS OF TRANSPORT INFRASTRUCTURE ON THE BASIS
OF A MULTIPARAMETER NEURAL NETWORK IDENTIFIER

Abstract. General measurement informational processing algorithms do not always pro-
vide the necessary accuracy of assessment under external influences and require large compu-
ting power, which is difficult to implement under conditions of restrictions on the weight and
size characteristics of UAVSs transport. The use of algorithms for dynamic estimation of the
UAYV angular orientation based on an adaptive model in combination with the use of multilayer
neural networks of direct propagation makes it possible to reduce the error in estimating the
parameters of a dynamic system without a significant increase in computational costs. The
paper presents the synthesis of a UAV orientation estimation system with a multiparameter
neural network identifier, which makes it possible to improve the estimation accuracy in com-
parison with the classical Kalman filter.

Keywords: adaptation, dynamic systems, Kalman filter, intellectualization, transport sys-
tems, neural network, unmanned aerial vehicles.

For citation: Kostoglotov, A. A. Synthesis of an intelligent algorithm for assessing the
orientation of movable objects of transport infrastructure on the basis of a multiparameter neu-
ral network identifier / A. A. Kostoglotov, S. V. Lazarenko, A. S. Penkov [et al.] // Vestnik
Rostovskogo Gosudarstvennogo Universiteta Putey Soobshcheniya. —2023. —No. 1. — P. 144—
151. — DOI 10.46973/0201-727X_2023_1_144.
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NHOOPMAIIMOHHBIE TEXHOJIOI'HH,
ABTOMATHUKA U TEJIEKOMMYHHUKAIIUN

VJIK 656. 25 + 06

DOI 10.46973/0201-727X_2023_1 152

B. JI. Bepecxyn, /l. E. [lpumuvikun, b. /[. Jaenouan, E. JI. barawos

PA3PABOTKA NOJACUCTEMBI CUTHAJIM3ALIUHN
JIJIsI BAUPTYAJIBHOM KEJIE3HOM JIOPOI'A

AHHoOTanusi. PaccMoOTpeHs! CTpyKTypa M NPHHLUIBI OpraHu3alul yueOHo-1adoparop-
HOro KoMIuiekca «BupTyanbHas *ene3Has Jopora», co3laHHoro B PocToBckoM rocynap-
CTBEHHOM YHHMBEPCHTETE ITyTel COOOICHHS, 8 TAKXKE HJIes U Peah3alns MOJIeieil yCTpOiCTB
CUTHAIM3AINY, EHTPAIH3ald U OJOKHUPOBKH, HCIIONB3YIONIMXCS HA KEIe3HOAOPOKHOM
Tpancnopre Poccuiickoit deaepaunu ¢ 1enpi0 pacmimpeHus (QpyHKIMOHAIBHBIX BO3MOXKHO-
cTeil kommiekca. PaccMoTper npuHIUI paboThl yCTPOHCTB CUTHATH3AINH HA JKEIEe3HON J10-
pore Ha MpUMepe TuarpamMmbl KJIacCOB pealn3alyi, CXeM, a TAKXKe aJTOpUTMa pabOThI BHE -
psAEMON CHCTEMBI C YKa3aHMEM JIOMYIICHHUH, IPUMEHAEMBIX NPH MOCTPOEHUH MPOTrpaMMHBIX
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mopeneii. [IpencraBinen anroput™ paboThl MPOrPAMMHOTO KOJIa TIPOEKTA C TIOSCHEHUSIMH Ha
OCHOBE M3HAYaIbHOU CTPYKTYPHI peaTH3allHH.

KiroueBbie cioBa: yueOHO-T1a00paTOPHBIA KOMIUIEKC, BUPTYalbHAs XKele3Has Jopora,
tperaxep, CLUb, AJICH, curnanuzarsi, cBeTodop, MyTeBOi TPaHCMHUTTED, peJe.

Jast nuTupoBanusi: PazpaboTka MOACHUCTEMBI CUTHATU3AIUH 1711 BUPTYalIbHOU Kele3-
uoit goporu / B. JI. Bepeckyn, M. E. Ilputeikun, b. 1. Harnauss, E. /1. Banamos // Bectauk
PocToBckoro rocynapcTBeHHOro yHUBepcuTeTa mytei coobmenus. — 2023, — Ne 1. — C. 152—
158. — DOI 10.46973/0201-727X_2023_1_152.

V. D. Vereskun, D. E. Pritikin, B. D. Dagldiyan, E. D. Balashov
DEVELOPMENT OF ALARM SUBSYSTEM FOR A VIRTUAL RAILWAY

Abstract. The paper considers the existing educational and laboratory complex «Virtual
Railway» created on the basis of the Rostov State Transport University, as well as the idea and
model implementation of alarming, centralization and locking devices used in the railway
transport of the Russian Federation in order to improve the functional capabilities complex.
The principle of operation of the signaling devices on the railway is considered on the example
of a diagram of the implementation classes, schemes, as well as in detail the described algo-
rithm for the operation of the implemented system, indicating the assumptions used in the
construction of software models. The sequence of the work code of the project with explana-
tions and the clear follow of the initial implementation structure is presented. The conclusions
made reflect the essence and relevance of the task completed.

Keywords: educational and laboratory system, Virtual Railway, simulator, ALSN, alarm
system, traffic light, track transmitter, relay.

For citation: Development of alarm subsystem for a virtual railway / V. D. Vereskun,
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C. M. Kosanes, A. H. I'yoa, A. U. Jloreuii
AHAJIMTUYECKHAM OB30P TPYJ10B KOH®EPEHIIVH I1TI’22

AnHoTanms. B 0030pHOI cTaThe TaH KpaTKUH aHAIA3 paboT, MPEACTABICHHBIX Ha KOH)e-
pernuu |ITI’22, paccMOTpeHBI OCHOBHBIE HANPABICHUS KaK TEOPETHUECKUX, TaK U MPUKIA]-
HBIX MCCIIECAOBAHMI B 00JIaCTH COBPEMEHHOTO UCKyccTBeHHoro nHTemiekta (UN). Tpaaum-
OHHO OCHOBHOH aKIIEHT B OOJBIIMHCTBE MPUHSATHIX K MyOJIHKAIIMH MAaTepPHAIOB OBLT CIeTaH
Ha MPUMCHCHUH COBPEMCHHBIX I/IH(bOpMaHI/IOHHI)IX 1 UHTCJUICKTYAJIbHBIX TEXHOJIOTUH B TEX-
Huke. beumm BBIACJICHBI YE€THIPE OCHOBHLIC HAIIPABJICHUSA, IPCACTABJICHHBIC Ha KOH(bCpCHHI/II/I
IITI’21: mpukmagHble MHTEIUIEKTYAIbHBIE CUCTEMBI, MAIIMHHOE O0yYeHUE, NHTEIDICKTYaH-
3aIsl IPOU3BOJICTBEHHBIX IPOIECCOB, HEUSTKHE W HETPaIUIUOHHbIE JIOTHKH. [1o kKakmomy
W3 HampaBleHUN ClleNlaH aHAIM3 HauOosiee MHTEPECHBIX JAOKIaJ0B IS MOMYJISIPH3alud pe-
3yJIBTaTOB UCCIIEIOBaHUI B 00JACTH MPHUKJIAJHOTO HCKYCCTBEHHOTO MHTEIUIEKTa CPEIH PYC-
CKOSI3BIYHOM ayAUTOPHH.

B pamkax koH(pepeHIHH ObUT OpraHU30BaH KPYTIJIbIi CTON, HA KOTOPOM TaKKe 00CYyXIa-
nch pobieMsl uctionb3oBanus M B menunmne, 6u3Hece 1 oOpa3oBaHuu. Jlydmme paboTel
Tak)Ke BOILIN B COOpHUK TpyaoB koH(pepermuu «Proceedings of the Sixth International Sci-
entific Conference ,,Intelligent Information Technologies for Industry” (IITT°22)».

KiroueBble c10Ba: MHTEUIEKTYalIbHBIE HHQOPMAIIHOHHBIE TEXHOJIOTHUH, UCKYCCTBEHHBIN
WHTEIUIEKT, MSTKUE BBIYHUCIICHNS, THTEIUIEKTYJIN3aINs TPOMBIIUICHHOCTH.

Js nurupoBanus: Kosanes, C. M. Ananutuueckuil 0030p TpPyIOB KOH(EpEHLUH
IITr22 / C. M. KoBanes, A. H. I'yna, A. U. Honruii // Bectauk PoctoBckoro rocyiapcTBes-
HOro yHUBepcuTera myteit coodmenus. — 2023. — Ne 1. — C. 159-174. — DOI 10.46973/0201—
727X_2023_1_1509.

S. M. Kovalev, A. N. Guda, A. I. Dolgiy
ANALYTICAL REVIEW OF PROCEEDINGS OF IITI’22 CONFERENCE

Abstract. The paper provides a brief review of the proceeding analysis presented at the
IITI’22 conference, and considers the main areas of both theoretical and applied research in
the field of modern artificial intelligence (Al). Traditionally, the main emphasis in most of the
materials accepted for publication was on the use of modern information and intellectual tech-
nologies in technology. Four main areas presented at the 1ITI1'21 conference were identified:
applied intelligent systems, machine learning, and intellectualization of production processes,
fuzzy and non-traditional logics. For each of the areas, an analysis of the most interesting
reports was made to popularize the results of research in the field of applied artificial intelli-
gence among the Russian-speaking audience.

As part of the conference, a round table was organized, which also discussed the problems
of using Al in medicine, business and education. The best works were also included in the
proceedings of the conference "Proceedings of the Sixth International Scientific Conference
"Intelligent Information Technologies for Industry™ (I1T1I'22)".
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B. I Cuoopenxo, E. Il. baraxuna, JI. H. Jlocunosa, M. A. Kyrazun

HHOAXOA K KIACCHOPUKAIIMN NMEH COBCTBEHHBIX VIs1 CUCTEMBI
PACIIO3HABAHUSA KOMAH/J JMCIIETYEPA

AHHoTanms. B HacTosmIee BpeMs paclipocTpaHEHHE U aKTyaJIH3aIisl HCIIOJIb30BaHUS CH-
CTEM MAaILIMHHOTO 00y4€HHs OTKPHIBAIOT HOBBIE TOPU30HTHI UCIIOJIB30BAHUS CUCTEM PEUEBOTO
pacro3HaBaHUsl BO BCeX 00JIACTSAX HPOMBILIUIEHHOCTH, B TOM YHCIIE B KEJIE3HOJAOPOKHOM
TPaHCTIOPTE, TAE MPEABSIBISIOTCS 0CO00 MOBBIMIEHHBIE TPEOOBAaHUSI K O€30MaCHOCTH Macca-
JKUPOB. ABTOpPaMH MPOBEAEH 0030p aKTyaJbHBIX MAaTEHTOB CYLIECTBYIOIUX CHCTEM Pacrio-
3HaBaHUsI PEUH, BBIAETICHBI BO3MOXHBIE CBS3H MEXIy aTeHTaMu. B paboTe Takxe paccMat-
pHBaeTCs BO3MOXKHOE UCIIONIb30BaHUE TPaHCPEPHOTo 00yUEeHHs JIJIs OBBIIIEHHUS IIPOU3BOTU-
TEJIFHOCTH PACIO3HABaHUS peur JuKTopa. Mcxolns W3 aHamm3a JmTeparypsl, chopMyInupo-
BaHa 1IeJIb MCCIIEIOBAaHNH KaK pa3padoTKa aJropuT™Ma pacio3HaBaHUsl KOMaH[ yCTORYHMBOTO K
IIyMaM U HE3aBUCHMOTO OT JUKTOpa. B paMkax JaHHOW CTaThU pacCMaTpPHBAETCS pELICHHE
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3a/1a4u K1accu(pUKaluyu UMEH COOCTBEHHBIX C MCIOIB30BAaHINEM MEN-YaCTOTHBIX KeICTPallb-
HBIX KOA((QUIIUCHTOB U CBEPTOYHON HEHPOHHOW CeTH. ABTOPBI MPUBOIAT aHAIH3 PE3YiIbTa-
TOB 00y4YeHHsI HEHPOHHOW CETH Ha TECTOBOM BRIOOPKE AJISI Pa3HOTO KOJIMYECTBA MEI-4acTOT-
HBIX KETICTPaThHBIX KOA(PDHUITHESHTOR.

KaroueBbie ciioBa: pacno3HaBaHHE pEYM, MATEHT, MAIIMHHOE O0y4YeHHe, TpaHchepHoe
o0OydeHue, MeI-4acTOTHBIE KEIICTPAIbHBIC KO (UITUCHTHI, MATPUILIA OIITHOOK.

st untupoBanusi: [Tonxox k kiaccuuKauy UMEH COOCTBEHHBIX AJISl CHCTEMBI PacIo-
3HaBaHusA komaHpn nucrierdepa / B. I'. Cumopenko, E. II. bamakwna, JI. H. JlormHOBa,
M. A. Kymnarun // BectHuk PocTOBCKOTr0 rocyaapCTBEHHOTO YHHBEPCHUTETA MyTel cooolie-
Hus. — 2023. — Ne 1. — C. 175-183. — DOI 10.46973/0201-727X_2023_1_175.

V. G. Sidorenko, E. P. Balakina, L. N. Loginova, M. A. Kulagin

AN APPROACH TO CLASSIFYING PROPER NAMES FOR THE DISPATCHER
COMMAND RECOGNITION SYSTEM

Abstract. Currently, the spread and actualization of the use of machine learning systems
are opening up new horizons for the use of speech recognition systems in all areas of industry,
including railway transport, where particularly high requirements for passenger safety are im-
posed. The authors conducted a review of current patents of existing speech recognition sys-
tems, highlighted possible links between patents. The paper also discusses the possible use of
transfer learning to improve the speaker's speech recognition performance. Based on the anal-
ysis of the literature, the research goal is formulated as the development of a noise-resistant
and speaker-independent command recognition algorithm. Within the framework of this pa-
per, the solution of the problem of classifying proper names using low-frequency kepstral co-
efficients and a convolutional neural network is considered. The authors present an analysis
of the results of neural network training on a test sample for a different number of low-fre-
quency kepstral coefficients.

Keywords: speech recognition, patent, machine learning, transfer learning, low-frequency
kepstral coefficients, error matrix.

For citation: An approach to classifying proper names for the dispatcher command recog-
nition system / V. G. Sidorenko, E. P. Balakina, L. N. Loginova, M. A. Kulagin // Vestnik
Rostovskogo Gosudarstvennogo Universiteta Putey Soobshcheniya. —2023. —No. 1. - P. 175-

183. — DOI 10.46973/0201-727X_2023 1 175.
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JKEJIE3HOJIOPOKHBII ITYTh U TPAHCIIOPTHOE CTPOMUTEJBLCTBO
VK 624.21/.8 + 06 DOI 10.46973/0201-727X_2023 1_184
M. B. Oxocm, A. B. Mopo3zos

HNCCJIEJOBAHHUE CIIOCOBOB ITOBBIIEHWUS ONEPATUBHOCTH BOCCTAHOBJIEHUSI
MOCTOB B PE3YJIBTATE IPOU3OMEAIINX KOHCTPYKTUBHbBIX JIE®OPMALIUU

AHHoTanus. Pabora mocesIeHa NCCiIe0BaHNI0 CIIOCOOOB TIOBBIIIEHHUS OTIEPATUBHOCTH
BOCCTAHOBJICHUSI MOCTOB B Pe3yJIbTaTe MPOU3OIICIINX KOHCTPYKTUBHEIX nedopmaruii. HMc-
CJICIOBAHME BBIMOJHEHO HA OCHOBE aHAIHM3a MPUMCHSIEMBIX METOAUYECKUX U TEXHUYCCKUX
JIOKYMEHTOB, PETIIAMEHTHPYIOIINX BOIPOCH! OIIEPATHBHOTO BOCCTAHOBIIEHUSI OOBHEKTOB JKe-
JIE3HOIOPO’KHOTO TPAHCIIOPTA, a TaK)KE COBPEMEHHBIX JTOCTIKEHHI OTEUECTBEHHOU U 3apy-
OC)KHOM HAYKH, TEXHUKH U TEXHOJIOTUH, CBSI3aHHBIX CO CITIOCOOAMMU OTNIEPATHBHOTO BOCCTAHOB-
JISHHSI HICKYCCTBEHHBIX COOPYKEHUH jKeTIe3HOJOPOIKHOTO TpaHcmopTa. C y4eTOM pe3ylIbTaToB
MIPOBEJICHHBIX UCCIIETOBAHMI MTPEI0KEHBI CITOCOOHI MTOBBIIIIEHHSI OTIEPATHBHOCTH aBAPHIHO-
BOCCTaHOBHUTEIBHBIX Pa0OT, YUUTHIBAIOIIUE BOMIPOCHl OPTaHU3ALMOHHOTO XapaKTepa U KOH-
CTPYKTHUBHO-TEXHOJIOTUYECKUE OCOOEHHOCTH COBPEMEHHOTO YPOBHS Pa3BUTHS TEXHUKH, TEX-
HOJIOTHH M MaTepHalIOB B CHOPMYITHUPOBAHBI TIPEUIOKEHHUS 110 COBEPIIEHCTBOBAHUIO CYIIe-
CTBYIOIIIEH MPAKTUKU BEJCHHUS aBAPUITHO-BOCCTAHOBUTEIIBHBIX Pa0oT.

KiroueBble ci10Ba: UCKYCCTBEHHBIC COOPY)KEHUS, KOHCTPYKTHBHBIC Je(OpMalliu, BO3-
JIEHCTBYSI, BOCCTAHOBIIEHUE, CITOCOOBI, MaTepraibl, OpraHu3amus padboT, CrocoObl MOBBIIIIe-
HUS ONIEPATUBHOCTH.

Jas uutupoBanus: Oxoct, M. B. HccrienoBanne crmioco00B MOBBIIICHHS OTIEPATUBHOCTH
BOCCTaHOBJICHUSI MOCTOB B PE3yJbTaTe MPOM3OIIEAIINX KOHCTPYKTHUBHBIX Iedopmanuii /
M. B. Okocrt, A. B. Mopo3os // BectHnk PocToBckoro rocy1apCTBEHHOTO YHUBEPCUTETA ITY-
teii coobmenust. — 2023. — Ne 1. — C. 184-208. — DOI 10.46973/0201-727X_2023_1_184.

M. V. Okost, A. V. Morozov

STUDY OF WAYS TO INCREASE RECOVERY EFFICIENCY
BRIDGES AS A RESULT OF OCCURRED STRUCTURAL DEFORMATIONS

Abstract. The paper is devoted to the study of methods to improve the operational resto-
ration of bridges as a result of structural deformation. The research is conducted on the basis
of the analysis of the applied methodological and technical documents regulating the issues of
operational restoration of railway transport facilities, as well as modern achievements of do-
mestic and foreign science, engineering and technology related to the ways of operational res-
toration of artificial structures of railway transport. Taking into account the results of the con-
ducted research the ways of increasing the efficiency of emergency restoration works consid-
ering the issues of organizational character and constructive and technological features of the
modern level of development of equipment, technologies and materials have been suggested
and suggestions for improving the existing practice of emergency restoration works have been
formulated.

Keywords: artificial structures, structural deformations, impacts, restoration, methods, ma-
terials, organization of work, ways to improve efficiency.

For citation: Okost, M. V. Study of ways to increase recovery efficiency bridges as a result
of occurred structural deformations / M. V. Okost, A. V. Morozov // Vestnik Rostovskogo
Gosudarstvennogo Universiteta Putey Soobshcheniya. — 2023. — No. 1. — P. 184-208. —
DOI 10.46973/0201-727X_2023 1_184.
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B. JI. Lllanosanos, 11. B. Xapnamos, A. I'. Kouyp

AHAJIN3 CHHEHAPUEB PA3BUTHSA CUTY AU ITPU PA3JIMYHBIX BO3JIEMCTBUAX
HA NCKYCCTBEHHBIE COOPYXEHUA KEJE3HbBIX 1OPOI'

AHHOTauMs. BeINOMHEH aHanu3 BO3ACHCTBUN MIPUPOAHOIO U TEXHOTEHHOTO XapaKkrepa, a
TaKXXe BO3ACHCTBUHN, BBI3BAHHBIX 3JIOHAMEPEHHBIMH M BOCHHBIMHM ACHUCTBHSMH, HA HCKYC-
CTBEHHBIE COOPYKEHHUS >KEJIEe3HOJOPOKHOro TpaHcmopTa. OZHMM U3 TakuX COOPYKEHHUH
HaI/I6OJ'I€€, IMMOABCPKCHHBIX BHCIIIHUM BO3I[€I‘/'ICTBI/I$1M, SABJIAIOTCA MOCTOBBIC COOPYKCHHA YEPE3
BOAHBIE Mperpajpl. PaccMOTpEHO MHOXKECTBO BO3ACUCTBUM pa3IMYHOM MPUPOJIbI, OLEHEHBI
HanboJee 3HaYNMBIE C TOUKH 3pCHUA BEPOATHOCTU UX BOSHUKHOBCHUA U CIIOCOOHOCTH npu-
BECTH K MOJIHOMY OTKa3y UCKYCCTBEHHBIX cOoOpykeHui. OnpeseneHsl BEpOsSTHBIE BUIbI pa3-
PYLICHUH 1 IPUMEHEMbIE BUIbI BOCCTAHOBHUTENBHBIX paboT. [IpennoskeHbl HECKOIBKO BUOB
CLICHApHEB Pa3BUTHS CUTYaLUH [IPU TIOJIOBObE, IIABOJKE, IOATOIUIEHUH, HABOAHEHUU U MOJ-
pBIBE KOHCTPYKLIHMU.

KiroueBble cjioBa: MCKYCCTBEHHBIE COOPYXEHHS, MOCTBI, pa3pyLICHHs, BO3IEHCTBUS,
BOCCTaHOBJICHHE.

Jast nutupoBanus: llanosanos, B. JI. AHanu3 cueHapueB pa3BUTHUSL CUTYalUU [P pa3-
JMYHBIX BO3JICHCTBUIX HA ICKYCCTBEHHBIE COOpYXKEeHUs xkeme3HbIX fqopor / B. JI. [llanosanos,
I1. B. Xapnamos, A. I'. Kouyp // BectaHrk PocToBCcKOro rocy1apcTBEHHOTO YHUBEPCUTETA ITY-
teii coobmenust. — 2023. — Ne 1. — C. 209-223. — DOI 10.46973/0201-727X_2023_1_209.

V. L. Shapovalov, P. V. Kharlamov, A. G. Kochur

ANALYSIS OF SCENARIOS FOR THE SITUATION DEVELOPMENT UNDER DIFFERENT
IMPACTS ON ARTIFICIAL RAILWAY STRUCTURES

Abstract. The work is devoted to the analysis of the impacts of natural and man-made
nature as well as the impacts caused by malicious and military actions on the artificial railway
structures. One of these structures most susceptible to external influences are bridge structures
across water barriers. The paper considers many influences of various nature. The most sig-
nificant ones are estimated evaluated in terms of probability of their occurrence and the ability
to lead to a complete failure of artificial structures. It is determined that there are probable
types of destruction and the applied types of restoration work. Several types of scenarios for
the situation development during high water, flooding, underflooding, flood and undermining
the structure are proposed.

Keywords: artificial structures, bridges, destruction, impacts, restoration.

For citation: Shapovalov, V. L. Analysis of scenarios for the situation development under
different impacts on artificial railway structures / V. L. Shapovalov, P. V. Kharlamov,
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B. B. Jlomanckuti

WH®OPMAILMNOHHBIE TEXHOJIOI'MU U METO/] PACYETA PUCKA OTKA3A
P IPEU®E TEXHUYECKOI'O COCTOAHUS TATOBOI'O TPAHC®OPMATOPA

AnHoTamus. [IpeioxkeH METO | ypaBICHUs MOHUTOPHHIOM U TEXHUYSCKUM OOCITYKH-
BaHUEM YCTPOMCTB 3JICKTPOCHA0KEHHS TATH MMOE310B. MeTo peajin3yeT KOMIUICKCHBIN 01~
X0/ K TOBBITIEHUO 3(P(PEKTUBHOCTH IKCILTyaTallU! yCTPOUCTB IJIEKTPOCHAOKEHHS C BO3MOXK-
HOCTBIO ITPOTHO3a BEPOSATHOCTH COCTOSIHUS CHIIOBOTO TpaHchopMaTopa (paboTocrocoOHOCTh
WM BOCCTaHOBJICHUE). Peanu3ariusi MeTo1a O3BOJUT MPUHUMAThL 0OOCHOBAHHBIC PEIICHHS
IO UCIIOJIL30BAHUIO TIOJTHOTO pecypca TpaHcopmaropa 06e3 yrpo3sl pucKa 0TKa3a WK IPexK-
JIEBPEMEHHOTI'0 BBIBOJIA U3 SKCILTyaTALUH.

KaroueBsble ci1oBa: 3pPeKTUBHOCTh IKCILTyaTaI[UH, YIIPABICHUE, TEXHUUECKOE 00CITYKH-
BaHUE, YIEKTPOOOOPYI0BaHNE, MOHUTOPHHT, MAPKOBCKHUH MPOIIeCC, PUCK OTKa3a.

s untupoBanusi: Jlomanckuii, B. B. MndopMannoHHble TEXHOIOTHMHA U METOJ pacdera
pHCKa OTKa3a npu apeiide TEXHHIECKOro COCTOSTHUA TAroBoro Tpancgopmaropa / B. B. lo-
MaHckuid // BecTHuK POocTOBCKOrO rocyapCTBEHHOIO YHHBEPCUTETA IyTeH COOOIIEHHUS. —
2023. — Ne 1. — C. 264-273. — DOI 10.46973/0201-727X_2023_1_264.

V. V. Domansky

INFORMATION TECHNOLOGIES AND METHOD OF CALCULATING THE RISK
OF FAILURE IN CASE OF DRIFT OF THE TECHNICAL CONDITION
OF THE TRACTION TRANSFORMER

Abstract. The paper proposes a method for controlling the monitoring and maintenance of
train traction power supply devices. The method implements an integrated approach to im-
proving the efficiency of operation of power supply devices with the possibility of predicting
the probability of the power transformer state (operability or restoration). The implementation
of the method will make it possible to make an informed decision on the use of the transformer
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circle life without the failure risk or premature decommissioning.
Keywords: operational efficiency, management, maintenance, electrical equipment, mon-
itoring, Markov process, failure risk.
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A. U. Ocunosa

OBECIEYEHUE TEPMHAUYECKOMW CTOMKOCTH BOJIOKOHHO-OIITUYECKOI'O KABEJIA,
BXOJAIIEI'O B CUCTEMY JIBYXYPOBHEI'O 3A3EMJUIEHHUSA OIIOP

AHHoTauus. PaccmoTpeHna 3aaua pacyeTra TOKOB KOPOTKOTO 3aMbIKaHUs, IPOTEKAOIINX
B MeTaiunieckoi o6onouke BOJIC, mHTErpnpoBaHHON B CHCTEMY 3a3€MJICHHS ONIOP KOHTAKT-
Hoii cetu. [IpuBenena meToanka onpenenaeHus TOKoB B Metaiunueckoit yactu BOJIC nst pas-
JMYHBIX BapPUAHTOB MUTAaHUS MEKIIOACTAHIMOHHOM 30HBI. ClenaHbl BBIBOABI, NPEAIOKEHBI
KpUTEpHUH olpeneseHuss Bo3MoxkHocTu npuMmeHenust BOJIC B kauecTBe TOMOJHUTEIBHOTO
IPOBOJIHUKA C MO3UIMI oOecreueHHs pacuéTHOTO CpPOKa CIIyObl ONTOBOJIOKOHHOTO Ka0els.

KiroueBble cj10Ba: TOKH KOPOTKOTO 3aMBIKAHHS, BOJIOKOHHO-ONTHYECKUN KaOelb, TPpyI-
MIOBOE 3a3€MJICHUE OMOP, TEPMUUECKAs ACTPaJaLysl, TEIIIOBOW UMITYJIbC.

Jast uutupoBanus: Ocunosa, A. M. OGecrnieueHre TepMUISCKOM CTOWKOCTH BOJIOKOHHO-
ONTHUYECKOr0 Kabess, BXOJAIIEro B CUCTEMY JBYXYPOBHEro 3a3emieHus omop / A. M. Ocu-
noBa // BectHuk PocTOBCKOTO rocy1apcTBEHHOTO YHUBEpCHTETa IyTel cooomenus. — 2023.
—Ne 1. - C. 274-281. — DOI 10.46973/0201-727X_2023_1_274.

A. |. Osipova

ENSURING THE THERMAL STABILITY OF THE FIBER-OPTIC CABLE INCLUDED
IN THE TWO-LEVEL GROUNDING SYSTEM OF THE SUPPORTS

Abstract. The paper considers the problem of calculating short-circuit currents flowing in
the metal sheath of the FOCL integrated into the grounding system of the contact network
supports. It is used a technique for determining the currents in the metal part of the FOCL for
various options for powering the inter substation zone. The conclusions are drawn, criteria are
proposed for determining the possibility of using FOCL as an additional conductor from the
standpoint of ensuring the estimated service life of a fiber optic cable.

Keywords: short-circuit currents, fiber-optic cable, group grounding of supports, thermal
degradation, thermal pulse.
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U. A. I'aviwuney, C. B. Joponun, U. U. /loponuna, M. B. HApanyes

BYKCOBBI Y3EJ TIOKOMOTHBA 1151 YCTAHOBKH OCEN
KOJIECHBIX ITAP 1O PAINYCY KPUBOM

AnHoTamms. [Ipy mpox0oXKIeHUH KEIEe3HOA0POKHOHN TENEKKHU KPUBOJIMHEWHBIX Y9aCTKOB
MYTH BO3HHUKAIOT 3HAYMTEJIbHBIC CHUJIbl JIABJICHUS IPeOHEN KOoJieC Ha Hapy>KHYIO PEIbCOBYIO
HHUTb, KOTOPbIE IPUBOISAT K [TOBBIILIEHHOMY CONPOTHUBIICHHUIO ABHKXCHUIO 1 HHTEHCUBHOMY 00-
KOBOMY M3HOCY KOHTaKTHUPYIOIINX MoBepxHocTer. [IpuunHoii sToMy siBIsieTcs 0Opa3oBaHue
OOJNBIINX BETUYMH YTII0B HaberaHus Kojiec Ha PeNbChl, MOTOMY ISl X YCTpaHESHUS TIpUMeE-
HSIOT yIpaBJisieMble YCTPONHCTBA, 00ECIIEUHBAIOIINE PAAUATIBbHYI0 YCTAHOBKY OCEH KOJIECHBIX
nap B KpuBoil. OJJHaKO HEAOCTATKH, UMEIOIINECS B M3BECTHBIX CHUCTEMaX YIPaBIsIeMOro pas-
BOpPOTa KOJIECHBIX Map, HE Jal0T BOZMOYKHOCTH B TOJIHOM Mepe UCIOIb30BaTh TAKHE CUCTEMBI
Ha TATOBOM MOIBIXHOM cocTaBe. [l pemeHust fanHOM mpobieMbl B paboTe mpencTaBieHa
MOJIEPHU3UPOBAHHASI KOHCTPYKITHS OYKCOBOTO y371a 3JeKTpoBo3a. OneHka paboTocrnocoOHo-
CTH IPEAJIOAKEHHOTO y3]1a IPOBOAMIIACE II0 pe3yIbTaTaM IPOUYHOCTHOI'O pacyeTa C UCI0JIb30-
BaHMEM METOJa KOHEYHBIX 3JIEMEHTOB B HauOojee HEONArompHATHBIX PEXHMax pPadOTHI
OyKkchl. AHanmM3 MOKa3aj, YTO MOJCPHU3UPOBAHHBINA y3€7 COOTBETCTBYET TPEOOBaHUIM K
MPOYHOCTH KOHCTPYKIUH.

KiroueBblie ci1oBa: BONCHIBaHUE B KPUBBIC, U3HOC TPeOHS, KOJeCcHas mapa, paauaibHas
YCTAHOBKA, OYKCOBBIN y3€J1, MOJEpHHU3aLHs1, IPOYHOCTHON pacyer.

Jnst nuTHpoBaHus: ByKCcOBBIN y3eI1 JIOKOMOTHBA JUIS YCTAaHOBKU OCEH KOJECHBIX Iap O
panuycy kpusoit / M. A. Iafiuunen, C. B. loponun, U. W. loporuna, M. B. fpanues //
Bectark PocToBcKOro rocyapcTBeHHOTO yHUBEpcUTeTa myTei coobmenns. — 2023. — No 1.
—C. 224-233. - DOI 10.46973/0201-727X 2023 1 224.

I A. Gaishinets, S. V. Doronin, I. I. Doronina, M. V. Yarantsev

LOCOMOTIVE AUXILIARY UNIT FOR AXLE INSTALLATION
WHEELS BY CURVE RADIUS

Abstract. When a railway bogie passes through curved sections of the track, significant
pressure forces of the wheel flanges on the outer rail thread arise, which lead to increased
resistance to movement and intense lateral wear of the contact surfaces. The reason for this is
the formation of large values of the angles of the wheel’s collision on the rails; therefore, to
eliminate them, controlled devices are used to ensure the radial installation of the wheelset
axes in the curve. However, the shortcomings of the known systems of controlled turning of
wheel sets do not allow the full use of such systems on traction rolling stock. To solve this
problem, the paper presents a modernized design of the axle box of the electric locomotive.
The performance evaluation of the proposed node was carried out according to the results of
strength calculations using the finite element method in the most unfavorable operating modes
of the box. The analysis showed that the modernized unit meets the requirements for structural
strength.

Keywords: fitting into curves, flange wear, wheelset, radial installation, axle box assem-
bly, modernization, strength calculation.
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H. B. I'pebennuros

METO/J CHUKEHUS IOTEPD DJIEKTPOHEPI'MU B TAT'OBBIX JIBUT'ATEJIAX
ABTOHOMHOI'O JIOKOMOTUBA 3A CYET IPUMEHEHUS
JAUCKPETHO-AJAIITUBHOI'O YIIPABJIEHUSA

AnnoTanus. [IpenioxxeH METo1 MOBBIMIEHHST YJHEPTOIPPEKTUBHOCTH TATOBBIX JBUTATE-
Jiell aBTOHOMHBIX JIOKOMOTHBOB 32 CUYET NPHUMEHEHUS JUCKPETHO-aJallTUBHOTO YIIPABIEHUS
KOJINYECTBOM 33J1eHCTBOBaHHBIX JIBUTATEIIEH B TATE, UTO TIO3BOJISIET IIEPETH B 001acTh Oojee
BBICOKUX 3HAYECHUI HANPSDHKEHUS TACOBOIO I€HEPATOPA, B PE3yJbTaTe YEro CHUXKAIOTCS I0-
TEpH, 3aBUCSIIHAE OT TOKOBOW Harpy3ku. B pesynbrare MCIOIb30BaHUS NPEAJIOKEHHON CU-
CTEMbI aJIallTUBHOIO PETYIMPOBAaHUs, SKCIUTyaTAlMOHHBIM KO3((QUIMEHT MOJIE3HOTO Jei-
CTBHSI TATOBBIX ABHUTraTeJIeH, 10 IpeaBapUTeIbHBIM OLIEHKaM, Bo3pacTeT Ha 10 %, uyTo crocob-
CTBYET MOBBILIEHUIO TOIUIMBHON 3KOHOMHYHOCTH IIEPEBO30YHOIO ITpOLIECCa.

KiroueBble c10Ba: CHIDKEHHE NIOTEPh, TATOBBIE ABUraTeH, JOKOMOTHUB, 3HEProdddex-
TUBHOCTb, JUCKPETHO-aIalITUBHOE yTIpaBJICHUE.

Jas nuTupoBanusi: ['pebennukos, H. B. Meron cHWXeHHS MOTEPh ANIEKTPOIHEPTHH B
TATOBBIX JIBUTATENISIX aBTOHOMHOI'O JOKOMOTHBA 3a CYET NMPUMEHEHUS TUCKPETHO-a1allTHB-
Horo ynpasienus / H. B. I'pebennukoB // BectHuk PocToBcKoro rocyaapcTBeHHOTO YHUBEP-
cutera mytei coobmenus. — 2023. — Ne 1. — C. 234-240. — DOI 10.46973/0201-

727X_2023_1 234,

N. V. Grebennikov

METHOD FOR REDUCING POWER LOSSES IN TRACTION MOTORS
OF AN AUTONOMOUS LOCOMOTIVE THROUGH THE USE
DISCRETE ADAPTIVE CONTROL
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Abstract. It is proposed a method for improving the energy efficiency in traction motors
of the autonomous locomotives through the use of discrete-adaptive control of the operating
motors™ number in traction, which makes it possible to account the higher voltage values of
the traction generator, as its result of losses depends on the reduction the current load. As a
result of using the proposed adaptive control system, the operational efficiency of traction
motors, according to preliminary estimates, will increase by 10%, which contributes to an in-
crease in the fuel efficiency of the transportation process.

Keywords: loss reduction, traction motors, locomotive, energy efficiency, discrete-adap-
tive control.
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11. IO. Konosanos, U. A. Auykos

TEXHUYECKHUE PEHIEHUSA 11O PETI'YJIMPOBAHUIO YBEJIMYEHUSA CKOPOCTHU
YHPABJISIEMOI'O HCTEYEHUSA TIECKOBO3YIIIHOM CMECH

AnnoTtaunus. [Ipeanoxena TpexMepHasi MOJICNIb KOHCTPYKIIHH YCOBEPIICHCTBOBAHHOM CH-
CTEMBI MECKOIOIa4u ¢ MpruMeHeHHeM 3¢ dekra BUOPOOKIKEHHS ¢ TTOMOIIBIO MOPIIHEBOTO
ITHEBMAaTHYECKOTO BUOPOITyIbcaTOpa OJXHOCTOPOHHETO THIA JUIS IUIABHOTO HETPEPHIBHOTO
PEryJIMpoBaHMs KOJIWYECTBA IMECKa M3 Kopiyca (OPCYHKH MECOYHHIBI M HCIIOJIB30BAaHHEM
KEKIIHH JONOITHUTEFHOTO KOJIMYECTBA BO3yXa Yepe3 ra30CTPYyHHBIA HHKXEKTOP ISl YBEIH-
YEeHUS] CKOPOCTH MCTEUEHUsI MECKOBO3AYITHONW CMECH IMPH Pa3/ieIbHOM HE3aBHCUMOM ITHTa-
HHUHU C)KaTBIM BO3YXOM HMH)KEKTOpa M BHOporynbcaTopa. [IpencraBieHs! pe3yapTaTbl Mojie-
JUPOBaHUS TPAHCIIOPTHPOBKU MECKOBO3AYIIHONW CMECH C IIEITBIO OIPEIeNICHHsT 3aBUCUMOCTH
CKOpPOCTH MCTEUEHHS 1 MAaCCOBOTO PacXo/ia CKAaTOro BO3/lyXa OT BEJMUMHBI JIaBJICHUS TIepe]l
pabovYnM COIIOM T'a30CTPYHHOTO MHXKEKTOpA JUISl JBYX Pa3IUYHbBIX JHAMETPOB IPOXOTHOTO
ceyenus coma 3,9 u 5 Mm. [lo nmosy4eHHBIM pe3yibTaTaM ISl peai3aliy PeryInpOBaHUs
CKOpPOCTH TPAHCHOPTUPOBKH IMECKOBO3IYIIIHON CMECH TyTEM YIIPaBIICHHS BEJIMYHHON JaBiie-
HHS CKAaTOTO BO3/yXa, MOABOJMUMOTO K pabodeMy COILTY ra30CTPYHHOTO HHKEKTOPA, C IETbI0
KOMIICHCAIIMHU IOTEPh Ha pa3IMuHbIe CONPOTHBIICHUS B CUCTEME ITECKOIOIa41 pallioHaIbHEe
UCIIOJIb30BaTh COIIO TUAMETPOM IIPOXOAHOTO CEYEHHS 5 MM.

KnioueBble cj10Ba: cuCTEeMa IECKOINOAAUH, CKOPOCTh UCTEUCHHS], TIECKOBO3/YIIIHASI CMECh,
MOJIETIMPOBAHKE, BEIYUCIUTEIBHBIN SKCIIEPUMEHT, PEryJIMPOBaHHE, TABICHUE, CHKATHIA BO3IYX.
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P. Yu. Konovalov, I. A. Yaitskov

TECHNICAL SOLUTIONS FOR REGULATING THE INCREASE IN THE SPEED
OF CONTROLLED OUTFLOW OF SAND-AIR MIXTURE
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Abstract. The paper proposes three-dimensional model of the design of an improved sand
supply system using the effect of vibration liquefaction using a one-way piston pneumatic
vibropulsator for smooth continuous regulation of the sand amount from the sandbox nozzle
body and the ejection use of an additional amount of air through a gas jet injector to increase
the ejection rate of the sand-air outflow mixture with separate independent supply of com-
pressed air to the injector. The results of modeling the transportation of a sand-air mixture in
order to determine the dependence of the outflow rate and mass flow rate of compressed air
on the pressure in front of the working nozzle of a gas-jet injector for two different diameters
of the nozzle flow section of 3.9 and 5 mm are presented. According to the results obtained,
to implement the regulation of the speed of transportation of the sand-air mixture by control-
ling the pressure of the compressed air supplied to the working nozzle of the gas-jet injector,
in order to compensate for losses due to various resistances in the sand supply system, it is
more rational to use a nozzle with a diameter of the passage section of 5 mm.

Keywords: and supply system, outflow velocity, sand-air mixture, modeling, computa-
tional experiment, regulation, pressure, compressed air.
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U. C. Jlexcymos, B. I1. Kntoka

AHAJIN3 OCOBEHHOCTEN MPUMEHEHMUS U KJIACCU®UKALIUS
ABTOMATHU3UPOBAHHBIX CUCTEM VISl BECKOHTAKTHOI'O U3BMEPEHMS PASMEPOB
N ®OPMBI AETAJIEU HA ITPUMEPE CUCTEM KOHTPOJISA JTUAMETPA KOJIECA BAI'OHA

AnnoTtanus. Caenan 0030p COBpEeMEHHBIX aBTOMATHU3UPOBAHHBIX CHCTEM, HCIIOB3YIO-
IMUXCS JUIL U3MEPEHUs JUaMeTpa Kojeca BaroHa, M MpeAoKeHa CHcTeMa KiacCu(HKaIU
NOJOOHBIX CHUCTEM Ha OCHOBE KMHEMAaTHYECKHX OCOOEHHOCTEH OTHOCHTENIBHOTO JABHMKECHHUS
BHYTPU CHCTEMBI UCTOUYHHK — IPUEMHHUK — 00BEKT». [l0Kka3aHbl OCHOBHBIE OCOOCHHOCTH H3-
MEPHUTENBHBIX CHCTEM U TPEeICKa3aHbl OCOOCHHOCTH €llle He MPUMEHSIONINXCS Ha JKEIe3HO-
JOPOKHOM TPaHCIIOPTE M3MEPHUTENbHBIX ycTpoicTB. Ha mpumepe 3amaun u3mepeHus nua-
MeTpa KoJjleca IMOKa3aH CUHTE3 CTPYKTYPHI U PACUET OCHOBHBIX XapaKTEPUCTUK MO3UIIUH IS
KOHTPOJISI AMaMeTpa KoJleca BaroHa B COCTAaBE KOJIECHO! Iaphbl U TEJICKKU B YCIIOBUAX pa3Me-
IICHNUS MO3UIMH HA TIOTOYHOW JIMHUY JIN0O MyTH-HAKOIIUTEIE.

KuroueBsble cJI0Ba: TPHAHTYISIMOHHBINA JaTbHOMED, aBTOMAaTU3HPOBAaHHAS CUCTEMA, KO-
JIecHas I1apa BaroHa.

Jst umtupoBanusi: Jlekcyros, U. C. AHanus ocoOeHHOCTEl MpUMEHEHHUs U Kiaccudu-
Kalysi aBTOMAaTU3UPOBAHHBIX CHCTEM JUIsl OECKOHTAKTHOI'O M3MEPEHHs pa3MepoB U (HOpMBbI
JieTaJieil Ha TIpuMepe CHCTeM KOHTpons auamerpa koseca BaroHa / M. C. JlekcyTos,
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I.S. Leksutov, V. P. Kluka

ANALYSIS OF APPLICATION FEATURES AND CLASSIFICATION OF AUTOMATED SYSTEMS
FOR NON-CONTACT MEASUREMENT OF THE DIMENSIONS AND SHAPE
OF PARTS ON THE EXAMPLE OF CAR WHEEL DIAMETER CONTROL SYSTEMS

Abstract. Provides an overview of modern automated systems used to measure the diameter
of a car wheel and proposes a classification system for such systems based on the kinematic fea-
tures of relative motion within the source-receiver-object system. It is predicted the main features
of measuring systems are shown and the features of future measuring devices have not used in
railway transport. The example of measuring the wheel diameter shows the calculation of the main
characteristics of the position to control the diameter of the car wheel as part of a wheel pair under
the conditions of placing the position on a production line or storage track.

Keywords: triangulation rangefinder, automated system, wagon wheelset.

For citation: Leksutov, I. S. Analysis of application features and classification of automated
systems for non-contact measurement of the dimensions and shape of parts on the example of car
wheel diameter control systems / I. S. Leksutov, V. P. Kluka // Vestnik Rostovskogo Gosudar-
stvennogo Universiteta Putey Soobshcheniya. — 2023. — No. 1. — P.248-256. —
DOI 10.46973/0201-727X_2023 1 248.

Caej1eHus 06 aBTOpax Information about the author
JlexcyroB Uabst CepreeBud Leksutov Ilya Sergeevich
OMCKuii rocy1apCTBEHHBIN YHUBEPCUTET ITyTeil Omsk State Transport University (OSTU),
coobmenus (OmMI'YIIC), Chair «Railway Cars and Railway Car Facilities»,
kadenpa «BaroHsl ¥ BarOHHOE XO35HCTBOY, Candidate of Engineering Sciences,
KaHIUIaT TEXHUYECKUX HAYK, TOIECHT, Associate Professor,
e-mail: Leksutov@mail.ru e-mail: Leksutov@mail.ru
Kimroka Biagucias IerpoBuy Kluka Vladislav Petrovich
OMCKuit rocy1apCTBEHHbIN YHUBEPCUTET ITyTeiH Omsk State Transport University (OSTU),
coobuienus (OmI'VIIC), Chair «Railway Cars and Railway Car Facilitiesy,
kaepa «BaroHsl 1 BarOHHOE XO35HCTBOY, Candidate of Engineering Sciences,
KaHIUIaT TEXHUYECKUX HAYK, TOIEHT, Associate Professor,
3aBeYIOIHI KadeapoH, e-mail: vklyuka@mail.ru
e-mail; vklyuka@mail.ru
VIK 629.413-592.113 DOI 10.46973/0201-727X_2023_1_257

U. A. Auyros, E. C. Pedomos

METOAUKA OIPEAEJEHUSA ASDPOJANHAMUNYECKUX XAPAKTEPUCTHUK
JUPPY3OPHBIX BEHTUJIALINOHHBIX KAHAJIOB TOPMO3HBIX JTUCKOB
TPAHCIIOPTHBIX CPEJICTB

AHHoTanus. Ha MHTEHCHBHOCTH TEIUIOOTBOJIA ITyTEM KOHBEKTUBHOT'O TEMJIOOOMEHA OT
BEHTHWJINPYEMBIX TOPMO3HBIX JHCKOB TPAHCIIOPTHBIX CPEJICTB HAMPSAMYIO BIUAET KOJIMYECTBO
U BpeMs MPOXOXKACHUS BO3AYLIHOIO IOTOKA YE€pe3 BEHTWISMOHHBIN annapar. YeM UHTEH-
CHUBHEE Ha BXOJI€ B BEHTWISLIMOHHBIN anmapaTr U MEIJIEHHEE Ha BbIXOJE BO3AYILIHBIN NOTOK,
TEM UHTEHCHUBHEE OyIeT IPOXOJUTh OXJIaXIEHHE CAMOI'0 TOPMO3HOTO MCKA. 3aMEIIUTh CKO-
POCTb ITPOXOKJAEHUS BO3AYIIHBIX II0TOB MOXKHO IIyTE€M CO3JaHUA UCKYCCTBEHHBIX MPEIAT-
CTBUH WY ITyTE€M I€pexX0/ia BO3AYUTHBIX TTOTOKOB M3 JIAMUHAPHOTO B TypOYJIEHTHBIA PEXXUM
TedeHHud. MeTouKa NpoBeIeHNUs UCCIEN0BaHus, IPEATIOKEHHAA B JAHHON CTaThe, TTO3BOJIUT
0XapaKTepu30BaTh MEXaHU3M (OPMHUPOBAaHUS B BEHTHJISILIMOHHOM KaHajle MECT IMOBBIILIEH-
HOTO W TOHIKEHHOTO JABJICHUS U BO3HUKHOBEHHS BHUXPEBBIX MOTOKOB MpPHU TypOYJIEHTHOM
IIPOTEKaHUU BO3AYLIHOIO IMOTOKA.
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I. A. Yaitskov, E. S. Fedotov

METHOD FOR DETERMINING AERODYNAMIC CHARACTERISTICS
OF DIFFUSER VENTILATION CHANNELS OF BRAKE DISCS OF VEHICLES

Abstract. The intensity of heat removal by convective heat transfer from ventilated brake
discs of wheeled vehicles is directly affected by the amount and passage time of the air flow
through the ventilation apparatus. The more intense the air flow at the inlet and slower at the
outlet to the ventilation unit, the more intensively the cooling of the brake disc will take place.
It is possible to slow down the speed of air wind passage by creating artificial obstacles or by
switching from laminar to turbulent flow regime. The research methodology proposed in this
paper is able to characterize the mechanism of places™ formation of high and low pressure in
the ventilation duct and the occurrence of vortex flows during the turbulent flow of the air
flow.

Keywords: air flow, ventilation apparatus, brake disc, boundary layer, pressure sensor,
rarefaction zone, high pressure zone, direction of movement.

For citation: Yaitskov, I. A. Method for determining aerodynamic characteristics of dif-
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