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A. A. Aeanos

HNOCTPOEHME MHTEJVIEKTYAJIBHBIX TPAHCIHHOPTHBIX CUCTEM
HA OCHOBE KBA3ZUOIITUMAJIBHBIX CTPYKTYP YIIPABJIEHUSA
MU HEYETKOT'O JIOTUYECKOI'O BBIBOJA *

AnHoTanus. PaccMarpuBaercs 3agaga oOecriedeHnss aBTOMaTHIECKOTO YIIPABICHUS TH-
HAMUYECKUMHU 00bEKTaMH, BXOJISIIUMHU B COCTAB UHTEIICKTYaIbHON TPAHCIIOPTHON CUCTEMBI
1 (QYHKIMOHHUPYIONIUX B PA3IMYHBIX PEKUMAX, YTO TPeOyeT MOBLIIIEHUS 3 (HEKTUBHOCTH HC-
MOJIE3YEMBIX 3aKOHOB YTIPABJICHUS C IEIBI0 COXpaHEHHUS OBICTPOJIEHCTBHS, YCTOMYMBOCTH U
np. Mcxomuas cucreMa mpencTaBieHa B BUae ypaBHeHul Jlarpamka 2-ro poia, Ha KOTOPYIO
HAJIOKEHBI OTPaHUYEHUS, TAPAHTUPYIOIIKE MOJHYIO YIIPABIIEMOCTh CUCTEMBI. J{Jis mocTpoe-
HUS yIIPABJICHUS TPUMEHSAETCS IPUHITUT IEKOMITO3UIINH, Pa30UBAIOIINNA CUCTEMY C N CTere-
Hell cBoOOJBI Ha N HE3aBHCHUMBIX MOACHCTEM C OTPaHWYCHHBIMH BO3MYIIEHUsIMH. B pabote
MOCTPOEH MHTEJUICKTYalbHBIN 3aKOH yNpPaBICHUS MOJCUCTEMON C alpUOPHO HEU3BECTHBIMU
BO3MYIICHUSIMH Ha OCHOBE KBa3UONITUMAIBHOT'O 110 OBICTPOICHCTBHUIO 3aKOHA M 3aKOHA, 00ec-
TIEYMBAOIIEr0 MAKCHMH3AIHIO 007aCTH MPUTSHKEHUS, C HCIIOJIB30BaHNEM HEYETKOTO JIOTHYe-
cKoro BbIBoJa. [IpoBeieHO MOIEIMPOBAHUE HA PUMEPAX C PA3TUYHBIMU HEJIMHEUHBIMU BH-
JlaMH BO3MYLIEHUIA. AHAIN3 Pe3yIbTaTOB MOJIETMPOBAHUS TIOKA3BIBAET, UTO IIOCTPOCHHBIH 3a-
KOH YIPaBIIEHUS] 00ECIIeYNBACT JOCTH)KEHNE OKPECTHOCTH TEPMHUHAIHHONW TOYKH 32 BPEMs,
0JIM3KO€ K ONTHMAIBHOMY, TP 3TOM B CPaBHEHHH C M3BECTHBIM KBAa3HONTHMAIBHBIM II0
OBICTPOACHCTBUIO 3aKOHOM YIPABJICHHS MPEJiaraéMblii 3aKOH HE BXOJIUT B KOJIeOaTeIbHBIN
pexKUM BOJIM3M TEPMUHATIBLHOM TOUKH, a TAK)KE HE HMEET TOUEK pa3phiBa HA TPACKTOPUU JBHU-
JKEHUS HETMHEWHON NMHaMU4YecKoi cucteMbl. [loka3aHo, 4TO MpUMEHEHUE IPUHIUIA JEKOM-
IIO3UIINHU ITO3BOJISIET HOCTpOI/ITB I/IHTCJIJICKTyaJILHBIC 3aKOHBI ynpaBﬂeHI/m JJIs1 CUCTEMBI C HE-
CKOJIBKUMU CTCIICHSIMHU CBO60}Z[I>I.

KiaroueBble cjioBa: HelIMHEHHAs IWHAMHMYECKAs CHCTEMa, KBa3HMONTHMAJIBHBIA 3aKOH
YIOPABICHUS], HHTEIUIEKTyaJIbHbIC TPAHCIIOPTHBIE CUCTEMBI, YpaBHEHUA Jlarpanxa 2-ro poja,
AIPUOPHO HEU3BECTHBIE BO3MYLIEHUS, HEUETKUM JIOTHYECKUIA BBIBOJ.
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Boma / A. A. Aramnos // BectHuk PocTOBCKOTO rocy1apcTBEHHOTO YHUBEPCUTETA ITyTeH CO00-
mieHust. — 2023. — Ne 3. — C. 8-17. — DOI 10.46973/0201-727X_2023_3_8.

A. A. Agapov

BUILDING INTELLIGENT TRANSPORTATION SYSTEMS BASED ON QUASI-OPTIMAL
CONTROL STRUCTURES AND FUZZY LOGICAL INFERENCE

Abstract. It is considered the problem of providing automatic control of dynamic objects
that are part of an intelligent transport system and operate in various modes which requires an
increase in the efficiency of the control laws used in order to maintain speed, stability and
others. The initial system is presented in the form of Lagrange equations of the second kind,
which restrictions are imposed on it to guarantee full controllability of the system. To construct
the control, the principle of decomposition is used, which divides the system with n degrees
of freedom into n independent subsystems with limited perturbations. In this paper, an intelli-
gent control law for a subsystem with a priori unknown perturbations is constructed based on
a law that is quasi-optimal in terms of speed and a law that ensures the maximization of the
attraction area, using fuzzy logical inference. Modeling is carried out on examples with various
non-linear types of perturbations. The analysis of the simulation results shows that the con-
structed control law ensures that the ambit of the terminal point is reached in a time close to
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optimal, while, in comparison with the known guasi-optimal control law in terms of speed, the
proposed law does not enter the oscillatory mode near the terminal point, and also has no
discontinuity points on trajectories of motion of a nonlinear dynamic system. It is shown that
the application of the decomposition principle makes it possible to construct intelligent control
laws for a system with several degrees of freedom.

Keywords: nonlinear dynamic system, quasi-optimal control law, intelligent transportation sys-
tems, Lagrange equations of the second kind, a priori unknown perturbations, fuzzy logic inference.
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MOAXO/J K ITIPOBEPKE BA3bl 3HAHUW MHTEJJIEKTY AJIBHBIX CUCTEM
JUATHOCTUPOBAHUS MTPOMBIINIJIEHHOTO OBOPYJIOBAHUSI *

AHHoTauus. s nosimeHust 3¢ eKTUBHOCTH NPUHATHS PELLCHUH IPH JUAarHOCTUPOBa-
HUH POMBIIUIEHHOTO 000pyIOBaHUS MPEJIOKEH MOAX0/ K TpoBepke 6a3bl 3Hanuit (b3), co-
Jepkamiel cMentanapie mpoaykuuoHabele mpasmia (CIII), nHTemIeKTyanbHBIX CHCTEM JTHa-
THOCTHPOBaHUs 00opynoBanus. Ilpencrasnena knaccudukanusi CTpyKTypHbIX OmMOOK B b3
C HX ONpeJIeICHUEM U MPEJICTABICHUEM B BUJIE OPUECHTUPOBAHHOTO Tpada, a TakKe peKOMEH-
JIAIUSIMHE 110 UX yCTpaHeHuto. JlaHHbINM OIX0 1 TO3BOJUT YMEHBIIUTHL 00beM B3, uto caenaet
nporecc noucka oosnee 3h(HeKTUBHBIM 1 00JIETYUT OPTaHU3aLHUIO yIIpaBieHHUs BbIBoAOM. [Ipu-
BeZCHBI ()parMeHThl 3KpaHHBIX (OpM pa3paboTaHHOI MPOrpaMMHON CHCTEMbI aBTOMaTHYe-
CKOT0 TIOMCKa CTPYKTYPHBIX olnOok B B3. [IporpamMMHast crctema mo3BoauT 6e30mmdouHO
yIAIATh JIMIIHUE [IpaBria 0e3 NoTepy MoIe3HOH HHPOPMALHUH.

KiroueBble cioBa: 0a3a 3HaHMI, CMELIaHHBIE NPOAYKIMOHHBIE NPaBUIIa, CTPYKTYPHBIE
OIIMOKH, CTATHUESCKUN aHAJIN3.

st umtupoBanus: Kononenkona, A. E. [Tonxoz k mpoBepke 6a3bl 3HAHWH HHTEIUIEKTY-
aJIbHBIX CUCTEM JIMarHOCTUPOBAHMsI MPOMBIIUIeHHOro obopynoBanus / A. E. Kononenkora,
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A. E. Kolodenkova, S. S. Vereshchagina

APPROACH TO THE KNOWLEDGE BASE VALIDATION OF INTELLIGENT SYSTEMS
IN INDUSTRIAL EQUIPMENT DIAGNOSTICS

Abstract. The paper considers the efficiency of decision making in industrial equipment
diagnosis, an approach to the knowledge base validation (KBV) containing mixed production
rules (MPRs) of intelligent equipment diagnosis systems. The classification of structural errors
in the KBV with their definition and representation in the form of a directed graph, as well as
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recommendations for their elimination, is proposed. This approach will reduce the KBV size,
which will make the search process more efficient and simplify the organization of output
control. It is given the screen parts forms of the developed software system for automatic
search using the structural errors in the KBV. The software system will provide to remove
unnecessary rules without losing useful information.

Keywords: knowledge base, mixed production rules, structural errors, static analysis.
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A. A. Aeanos, A. A. 3apugvan (mn.)

BO3MOXHOCTD UCITIOJb30BAHUA HHTEJUIEKTYAJIBHOI'O AJITOPUTMA
YIPABJIEHUS HA OCHOBE YCJIOBUA MAKCUMYMA ®YHKIIUHN
OBOBIIEHHOM MOIIIHOCTU B CHCTEME ABTOMATHYECKOI'O

PEI'YJIMPOBAHUS CKOPOCTH DJIEKTPOBO3A

AHHoTanus. PaccMoTpeHa BO3MOKHOCTD MCITOJIb30BaHMUS HHTEIUIEKTYaIbHOTO aJITOPUTMA
yIpaBlieHUs] HA OCHOBE YCJIOBHS MakcuMyMa (yHKUIMH 0OOOLIEHHOW MOIIHOCTH M anmnapaTa
HEUYETKON JIOTHKH B 33j1a4e aBTOMAaTHYECKOTO YNPAaBIECHUS CKOPOCTHIO 3JIEKTPOBO3a HOBOTO
TTOKOJIEHUS] C ACHHXPOHHBIM TATOBBIM JIBUTaTeNieM. [locTpoeH aBTOMaTH4eCKUH pEryisaTop
CKOPOCTH 3JIEKTPOBO3a, IPOBEJCHO MOIEIMPOBAHHE ABMKECHUS ITACCAKUPCKOTo Moe3/a ¢ JIo-
komotrBoM JI120 ¢ 3agaHHOI CKOpPOCTHIO Ha yyacTkax MockBa — Psazane 1 MockBa — Annep
C COOTBETCTBYIOIIEM NpOoQuiIeM MyTH. AHAIHU3 Pe3yIbTaTOB MOJICIMPOBAHUS TTO3BOJISIET ClIe-
JaTh BBIBOJI, UTO pa3pabOTaHHbIH HHTEIUICKTYaIbHBIH alTOPUTM YIIPABICHUSI MOKHO HCIOJb-
30BaTh MPH MIOCTPOCHHUU CHCTEMbI aBToMatuueckoro ympasieHus (CAY) cKOpOCTbIO 3JeK-
TPOBO3a HOBOTO MOKOJICHUS C ACHHXPOHHBIM TSATOBBIM JIBUTATENIEM JIJIsi 00eCTICUeHHS JBIKE-
HUS C 33/IaHHOM CKOPOCTBHIO B Pa3IMYHBIX PEKHMMaxX paOOThI JIOKOMOTHBA B YCIOBHUSAX allpH-
OpPHO HEU3BECTHBIX BO3/ICHCTBHIL.

KitrodeBsble c10Ba: aBTOMATHYECKOE PETYIIMPOBAHNUE CKOPOCTH, MHTEIIEKTYaIbHBIN aJITOPUTM
yIIpaBJIeHus], YCIOBHE MakcMyMa (DYHKIIMH 0000IIEHHOM MOIITHOCTH, HeYeTKas JIOTHKA.

Jasi nutupoBanusi: Aramos, A. A. Bo3MOXXHOCTh HCITOJIB30BaHUS MHTEILIEKTYAIBHOTO
aNropUTMa yIpaBlieHHs Ha OCHOBE YCIIOBHS MaKCUMyMa (pyHKIMH 000OIIEHHOW MOIIHOCTH B
CHCTEME aBTOMAaTHYECKOTO PETryIUPOBAaHUS CKOPOCTH 3eKTpoBo3a / A. A. Aramos, A. A. 3a-
pudbsia (Mi1.) // BecTHuK POCTOBCKOTO rocy1apcTBEHHOTO YHUBEPCUTETA IyTeH COOOIICHNSI.
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ISSN 0201-727X BECTHHUK PI'YIIC Ne 3/2023

A. A. Agapov, A. A. Zarifyan (Jr.)

THE POSSIBILITY OF USING INTELLIGENT CONTROL ALGORITHM
BASED ON THE MAXIMUM CONDITION OF THE GENERALIZED POWER FUNCTION
IN THE SYSTEM OF AUTOMATIC SPEED CONTROL OF ELECTRIC LOCOMOTIVE

Abstract. The paper considers the possibility of using an intelligent control algorithm
based on the maximum condition of the generalized power function and the fuzzy logic appa-
ratus in the problem of automatic speed control of a new generation electric locomotive with
an asynchronous traction motor. An automatic speed controller for an electric locomotive was
built, and the simulation of the movement of a passenger train with an EP20 locomotive at a
given speed on the Moscow — Ryazan and Moscow — Adler sections with an appropriate track
profile was carried out. An analysis of the simulation results allows us to conclude that the
developed intelligent control algorithm can be used to build a speed control system for a new
generation electric locomotive with an asynchronous traction motor to ensure movement at a
given speed in various operating modes of the locomotive under conditions of a priori un-
known influences.

Keywords: automatic speed control, intelligent control algorithm, condition for the maxi-
mum of the generalized power function, fuzzy logic.
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YIIPABJIEHUE U JIOTUCTUKA HA TPAHCIIOPTE
V]JIK 656.222 + 06 DOI10.46973/0201-727X_2023 3 35
B. H. 3yoxos, A. I'. Yepnses, E. A. Yebomapesa, U. H. Ecoposa, U. J]. [loneuii

MEPBI 1O COTVIACOBAHHOMY HPOJABUXEHUIO BAI'OHOITIOTOKOB
K IIOPTAM A30BO-YUEPHOMOPCKOI'O BACCEMHA
B YCJIOBUSAX PA3ZBUTHUSA DJIEMEHTOB TEXHUKO-TEXHOJOTI MUECKOMN
MOJAEJIA YIIPABJIEHUA NTEPEBO30OYHBIM INTPOLIIECCOM

AHHoTanus. B rccienoBaniy npoBOANTCS aHATIU3 KaK TEOPETHYECKUX, TAK U TEXHOJIOTU-
YECKHUX OCHOB JIEUCTBYIOIIEH TEXHUKO-TEXHOJIOTHYECKOW MOJIEIM YIPABICHUS MEPEBO30Y-
HBIM TPOIIECCOM Ha TOJHMIOHE B HANpaBIICHHH MOPTOB A30BO-UepHOMOpckoro Oacceiina
(AYb). Beimosinen ananu3 005eMOB MECTHOM pabOoThl, 00BEMOB OCTYIICHHS BATOHOIIOTOKOB
M0 CTHIKaM JIOPOT'H, Ha OCHOBAHWH KOTOPOTO AAHBI MPEJIOKEHHS TI0 ONTUMHU3ALUN MOJIEIH
yIIpaBIIEHHS TIEPEBO30YHBIM MPOIIECCOM C YUETOM «y3KHUX» MECT IO IPOJBHIKEHHIO BArOHO-
noTokoB. Llens paboThl — Ha OCHOBAaHHMHM CYILLIECTBYIOIIEH MOAEIH YIPaBICHHUS IEPEBO30YHBIM




ISSN 0201-727X BECTHHUK PI'YIIC Ne 3/2023

IPOLIECCOM, UMEIOIINXCSA ONPaHUUCHUH IPOITyCKHOM ClIOCOOHOCTH, IIPOBOAUMBIX MEPOIPUsI-
THUH TI0 pa3BUTHIO TPAHCIIOPTHON MH(PACTPYKTYpPBI, AMHAMHUKH ITOCTYIJICHNSI BATOHOIIOTOKOB
IO CTBIKAM B aJIpeC KOHKPETHBIX MPHUIIOPTOBBIX CTAHLUHN M MX JOJIM MapIIPyTHU3aluKu cop-
MHPOBATH NIPEUIOKEHHS TI0 OPraHU3alK IPOJBIKEHNS BaroHONOTOKa B agpec AYb ¢ BbIHe-
CEHHEM NPEJI0KEHUI IO KOPPEKTUPOBKE MOJIENH YIPABICHMSI IEPEBO30YHBIM ITPOLIECCOM Ha
nonurone Ceepo-KaBka3zckoit jkene3Hol JOPOTr B HalpaBJIEHUM MPUIIOPTOBBIX CTAHIUM.

KiroueBble cj10Ba: KeJI€3HOAOPOKHBIE IEPEBO3KH, POCT 00BEMOB IIEPEBO30K, MPOILYCK-
Hasl CIIOCOOHOCTH, Pa3BUTHE MHAPACTPYKTYPHI, MapIIpyTU3anus, paboTa JOKOMOTHBaxX OpH-
raji, MepoOnpusATHSI.

st nuTHpoBaHus: Mepbl 10 COTJIacOBaHHOMY HPOJIBM)KEHUIO BATOHOIIOTOKOB K IOPTaM
A3zoBo-UepHOMOpCKOTro OacceifHa B YCIOBUSAX PA3BUTHUS DJIEMEHTOB TEXHUKO-TEXHOJIOTHYE-
CKOM MOJenH YIpaBieHus IepeBo304dHbIM mporeccoM / B. H. 3ybkos, A.I. Uepmses,
E. A. YebotapeBa [u ap.] / BectHuk PocToBCKOro rocyaapcTBEHHOTO YHUBEPCUTETA MyTEH
coobmenus. — 2023. — Ne 3. — C. 35-44. — DOI 10.46973/0201-727X_2023_3_35.

V. N. Zubkov, A. G. Chernyaev, E. A. Chebotareva, I. N. Egorova, I. D. Dolgiy

MEASURES FOR THE COORDINATED PROMOTION OF CAR TRAFFIC
TO THE PORTS OF THE AZOV-BLACK SEA BASIN IN THE CONDITIONS
OF DEVELOPMENT OF ELEMENTS OF TECHNICAL AND TECHNOLOGICAL
TRANSPORTATION PROCESS MANAGEMENT MODELS

Abstract. The study analyzes both the theoretical and technological foundations of the
current technical and technological model for managing the transportation process at the
landfill in the direction of the ports of the Azov-Black Sea Basin (ACB). The analysis of
the volume of local work, the volume of incoming car traffic at the junctions of the road, on
the basis of which proposals are made to optimize the model of management of the trans-
portation process, taking into account the "bottlenecks" for the promotion of car traffic.
Based on the existing model of transportation process management, the existing capacity
constraints, the measures taken to develop the transport infrastructure, the dynamics of the
arrival of car traffic at the junctions to specific port stations and their share of routing,
proposals were formed for the organization of the promotion of car traffic to the address of
the ACB. The key proposals for adjusting the model of transportation process management
at the landfill of the North Caucasus Railway have been identified.

Keywords: railway transportation, growth of traffic volumes, throughput capacity, infra-
structure development, routing, work of locomotive crews, transportation process management.
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B. JI. Bepecxyn, 3. A. Mamaes, /I. B. Copokun

OLEHKA IIEPCHHEKTHUB POCTA I'PY300b0POTA MEXIAYHAPOJAHOI'O
TPAHCIIOPTHOI'O KOPUIOPA «CEBEP - I0I'» B COBPEMEHHBIX YCJIOBUAX

AHHOTanMsl. YBEJIMYCHHUIO YUCIIa M MOTEHIMAA TPAHCIIOPTHBIX KOPUIOPOB CHOCOOCTBYET
JIMHAMUKa TI100abHOTO phIHKa. PaccMaTprBaeMsblil B paboTe TpaHCHOPTHBIN Kopuaop «CeBep —
IOr» siBNIsieTCA OAHMM M3 CTPATErHUecKX B 0OecrieYeHNH TOBApOIIOTOKA B HanpaBiieHnu UHaus
— Upan — Azepb6aiimxan — Poccust — EBponeiickuii coros.

[IpoBeneH MpOrHO3HBIN aHATN3 JUHAMUKU Pa3BUTHS TPy30000pOTa TPAHCHOPTHOTO KOPH-
Jopa, onpeneseHbl qpaiBepsl U Oaphepbl €ro pa3BUTHA B YCIOBHSAX M3MEHEHMH I'€ONOIuTHYE-
CKOT'0 M SKOHOMHYECKOTO OKPY>KEHHS PBIHKOB. Y I€JICHO BHUMaHHE BOIPOcaM cOalaHCHPOBaH-
HOT'O Pa3BUTHsI TOTEHIIMAJIA TPAHCTIOPTHBIX KOPUIOPOB € y4eTOM (POpMUPOBaHKS Y3IIOBBIX TPAHC-
MOPTHO-JIOTUCTUYECKUX LIEHTPOB B MIEPECEUSHUSIX MEPUANOHANBHBIX U IIUPOTHBIX KOPHUIOPOB.

IokazaHo, uto xenezHonopoxHbIi TpaHcnopT B MTK «Cesep — FOr» B ero poccuiickom cer-
MEHTE CTAHOBUTCS KITIOUEBBIM (DAKTOPOM Pa3BUTHS M KOHKYPEHTOCIIOCOOHOCTH TIEPEBO30K IO
CPaBHEHHIO C aJIbTepPHATHBHBIMU MapIipyTaMu. PaccMOTpeHbI BOIIPOCH KOHKYPEHTOCIIOCOOHO-
cTH KoHTeiHepHBIX nepeBo30k MTK «Cesep — IOr» B ycnoBusx pocta MyJbTUMOAAIBHOCTH H
pocra KoHTelHeponpuroaHbix rpy3oB. [lepcnextussl passutus MTK «Ceep — FOr» B Oymymiem
3aBUCAT OT aKTUBHBIX OPraHU3AIOHHBIX PEIleHni B 00eCeYeH!H TUIAHUPOBAHUS U PETYIHPO-
BaHUI NOTOKOB, HCKJIFOYAIOIINX MEXKIYHAPOIHbIE Oapbephl B €0 Pa3BUTHH, a TAKKE BHEAPECHUS
(POBBIX TEXHOJIOTHI MOHUTOPHHTA M YIPABJIEHHS TOTOKAMH.

KuroueBble cjI0Ba: TPaHCIIOPTHBIA KOPHAOD, TPY30BBIE NMEPEBO3KH, MYJIHTHMOAAIHHBIE
MIEPEBO3KH, KOHTEHHEPHBIE MEPEBO3KH, TPAHCTIOPTHO-JIOTUCTHYECKNE M3ACPIKKH, KaueCTBO
TPaHCTIOPTHBIX YCIYT.

Jst uutupoBanusi: BepeckyH, B. JI. Ouenka nepcneKkTuB pocTta rpy30000poTa MExIy-
HapoJHOro TpaHcnopTHoro kopuaopa «Cesep — FOr» B coBpemennsix ycnosusx / B. 1. Be-
peckyH, O. A. Mawmaes, /1. B. Copokun // BectHuk PocTOBCKOro rocy1apcTBEHHOIO YHUBEP-
curera myteit coobmenns. — 2023. — Ne 3. — C. 45-56. — DOI 10.46973/0201-
727X_2023_3_45.
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V. D. Vereskun, E. A. Mamaev, D. V. Sorokin

THE ASSESSMENT OF PROSPECTS FOR GROWTH OF CARGO TURNOVER OF THE
INTERNATIONAL TRANSPORT CORRIDOR "NORTH - SOUTH" IN MODERN CONDITIONS

Abstract. The dynamics of the global market contributes to the increase in the number and potential
of transport corridors. The North-South transport corridor considered in the work is one of the strategic
ones in ensuring the flow of goods in the direction of India-Iran-Azerbaijan-Russia-European Union.

A predictive analysis of the dynamics of the development of the freight turnover of the transport
corridor was carried out, drivers and barriers to its development were identified in the context of changes
in the geopolitical and economic environment of the markets. Attention is paid to the issues of balanced
development of the potential of transport corridors, taking into account the formation of nodal transport
and logistics centers at the intersections of meridional and latitudinal corridors.

It is shown that railway transport in the ITC "North-South™ in its Russian segment is becoming a
key factor in the development and competitiveness of transportation compared to alternative routes.
The issues of the competitiveness of container transportation of the ITC "North - South" in the condi-
tions of growing multimodality and the growth of containerized cargo are considered. Prospects for
the development of the ITC "North-South in the future depend on active organizational decisions in
ensuring the planning and regulation of flows, excluding international barriers in its development, as
well as the introduction of digital technologies for monitoring and managing flows.

Keywords: transport corridor, cargo transportation, multimodal transportation, container
transportation, transport and logistics costs, quality of transport services.

For citation: Vereskun, V. D. The assessment of prospects for growth of cargo turnover of
the international transport corridor "North — South” in modern conditions / V. D. Vereskun,
E. A. Mamaev, D. V. Sorokin // Vestnik Rostovskogo Gosudarstvennogo Universiteta Putey
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C IEJIEBBIMU PE3YJIBTATAMMU AEATEJIBHOCTH KOMIIAHUA

Annortanus. [IpeacraBieHsl pe3ynbTaThl HCCIEAOBAHUS KITIOYEBBIX IMOKa3zaTenen adex-
TUBHOCTH B KOHTEKCTE CTPATETMYECKOTO PA3BUTHS U MTOCTAHOBKH IICJICBBIX PE3YJITATOB JEs-
TEIBHOCTH KOMIaHWH. PacKphITO copepikaHue cUCTEeMbl COATaHCUPOBAHHBIX MOKa3aTeNlel U
KITFOUYEBBIX TOKa3areneit 3QGekTHBHOCTH, a Takke crenu(rKa MPUBEACHHBIX TTOKa3aTelel B
cepe TpaHCIOPTHO-JIOTUCTHYECKOM esTenbHocTH. Ha ocHoBe ananmu3a neiictByroniux KPI
BEISIBIICHBI TIPOOJIEMBI B3anmoelicTeus nmoapazaeneanii OAO «PXK/[» npu BBITOTHEHUH TIe-
PEBO30YHOTO TIporiecca 1 chopMyTupoBaHbl HOBBIE ckBO3HBIE KPI, mo3Bomstomnie ycTpansTh
«y3KHe MeCcTa» B yIpaBlieHHH ENWHBIM CETEBBIM TEXHOJIOTHYECKHM MpOIeccoM. JlesTenn-
HOCTb TUPEKINH YIPABICHUS BIKEHIEM OIpe/elieHa KaK pe3yIbTUPYIOIas B yIPaBICHUN
3¢ GEeKTUBHOCTBIO CKBO3HOTO Mporecca. ChopmyaupoBaHbl TpeOOBaHUS K MOJICIMPOBAHUIO
omsnec-nporeccoB OAO «PX/I» na ocnose ynpasnenus KPIL.

KiroueBble cjioBa: cTparerust pa3BUTHUS KeJIE3HOAOPOKHOTO TPAHCIIOPTA; METOIOJIOTHU
yIpaBJIeHHs IePEBO30YHBIM IPOIIECCOM; IPPEKTUBHOCTH MIEPEBO30YHOTO MPOIIECCa; CUCTEMA
cOaTraHCHPOBAHHBIX TIOKAa3aTeNCH; KITFOUEBBIC MTOKa3aTenu 3P hekTuBHOCTH; ENuHbIN ceTeBOM
TEXHOJIOTUYECKUN MPOLECC.

Jast nurupoBanus: Cupuna, H. @. Ananu3 B3auMOJEHCTBHSI KITIOUEBBIX MOKazaTenen
3¢ ()EeKTUBHOCTH C IIENICBBIMHM pe3yJbTaTaMu jAesteabHocTH kommanuu / H. @. Cupuna,
B. JI. I'epyc // BectHrK POCTOBCKOTO TOCYIapCTBEHHOTO YHHUBEPCUTETA ITyTEH COOOIICHUS. —
2023. — Ne 3. — C. 57-65. — DOI 10.46973/0201-727X_2023_3_57.

N. F. Sirina, V. L. Gerus

ANALYSIS OF THE INTERACTION OF KEY PERFORMANCE INDICATORS
WITH THE TARGET RESULTS OF THE COMPANY'S ACTIVITIES

Abstract. The paper presents the results of the key performance indicators™ study in the
context of strategic development and setting the target results of the company's activities. The
content of the system of balanced indicators and key performance indicators is revealed as
well as the specifics of the above indicators in the field of transport and logistics activities.
Based on the analysis of the existing KPIs, the problems of interaction between the divisions
of JSC "Russian Railways" during the transportation process have been identified and new
end-to-end KPIs have been formulated that allow eliminating bottlenecks in the management
of the Unified Network Technological Process. The activity of the traffic management direc-
torate is defined as resulting in the management of the effectiveness of the end-to-end process.
The requirements for modeling the business processes of JSC "Russian Railways" based on
KPI management have been formulated.

Keywords: railway transport development strategy; transportation process management
methodologies; transportation process efficiency; balanced scorecard; key performance indi-
cators; Unified network technological process.
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I M. Tpemwsikos, E. E. Mockeuuesa., FO. I1. Ilayeg

METOJAWYECKHUE ITPHHIUIIbI BBIBOPA MAPLIPYTOB
PEI'YJISIPHOI'O KOHTPEMJIEPHOI'O COOBIIEHUA

Annotauus. [Ipeanoxensl METOIMYECKUE TPUHIIMITBI BHIOOPA MapLIPyTOB JJIsl OpraHu3a-
UM PETYIBIPHOTO KOHTPEHIEPHOTO COOOIICHUS, YUUTHIBAIOIINE OCOOCHHOCTH MEPEBO30K T'e-
HEpaIbHBIX TPY30B aBTOTpaHCIoOpToM. J{JIst BBIsSIBIEHUS HanOosee BOCTpeOOBaHHBIX MOJIUTO-
HOB JKEJIE3HBIX JIOPOT, Ha KOTOPHIX Iienecoo0pa3Ha opraHu3anusi KOHTpEHIepHoro cooole-
HUSI, OblJIa TIPOAHAM3UPOBAHA CETh ABTOMOOMIBHBIX JJOPOT M MapIIPYThHI CICOBAHHS aBTO-
MOOHIILHOTO TPAHCIIOPTa, MAKCUMAIBHO COOTBETCTBYIOIINE JKEIE3HOJOPOKHBIM JIMHUSIM. Ha
OCHOBE aHAJIN3a CTATUCTUYECKUX JIAHHBIX OBUIM OTIpeesicHbl MapIIPyThl IEPEIBMKCHUS aB-
TOIOE3/I0B U PETHOHBI ¢ HAUOOJNBIICH YaCTOTON MX MPUCYTCTBHSA. BBISBICHBI HANpaBICHUS
HaunboJiee HHTCHCUBHOM 3arpy3KH (eiepalbHbIX aBTOMOOHIBHBIX Tpacc aBTonoesamu. Jlana
OIIEHKA TEXHUKO-TEXHOJIOTHUYECKUM BO3MOKHOCTSIM JKEJIE3HOIOPOKHON HHPPACTPYKTYPHI, a
TaKXe TOTOBHOCTH TEPMUHAIBHO-JIOTHCTUYECKUX OOBEKTOB K OPraHW3aIlMH PETYJSPHOrO
KOHTPEHIIEpHOTrO COoOOIeHHs. B pe3ynbTare wccieqoBaHus ObLIH ONMPeNesieHbl OCHOBHBIC
MapHIPYTHI Il OPraHU3alUN PETYIIPHOTO KOHTPEHIEPHOTO COOOIEHHS C YYETOM CIICIH-
(huKM OpraHu3aIuy JaHHBIX IEPEBO30K U B3aMMOICHUCTBUS ¢ HHPPACTPYKTYPOH aBTOMOOHIIb-
HOro TpaHcmopTa. [lonydeHHble pe3yabTaThl MOTYT OBITH HCIIOJIH30BAHBI JJIs1 0OOCHOBAHHUS
CHUCTEMBI OpPTraHM3alUU KOHTPEHICPHOTO CEPBUCA HA CETH POCCUICKHX JKEJE3HBIX JIOPOT, B
TOM YHCIIE TSl OTIPE/ICIICHUsSI €T0 KIIIOYEBBIX IOTPEOHUTENCH.

KuroueBble cj10Ba: KOHTpeIepHas epeBo3Ka, KOHTPEHIepHbIe 0e3a, KOHTPEIepHbIi
TEpPMHUHAJ, ABTOIOE3/l, KOHTPEHICPHBIE TEXHOJIOTHH.

Jast murupoBanusi: Tpethsikos, [. M. MeTtoauyeckue MPUHIUIBI BEIOOpA MaplIpyTOB
peryisipHoro konTpeitneproro coobmenus / I'. M. Tperssikos, E. E. Mocksuuesa, 1O. I1. I1a-
1ieB // BectHuk POCTOBCKOTO rOCY1apCTBEHHOTO YHUBEPCHUTETA IyTer coobmmenus. — 2023. —
Ne 3. - C. 66-73. — DOI 10.46973/0201-727X_2023_3_66.

G. M. Tretyakov, E. E. Moskvicheva., Yu. P. Patsev

METHODOLOGICAL PRINCIPLES FOR SELECTING ROUTES
FOR REGULAR CONTRAILER SERVICES

Abstract. Methodological principles for choosing routes for organizing regular contrailer
services are proposed using the peculiarities of transporting general cargo by road. To identify
the most popular railway sites where it is advisable to organize contrailer services, the network
of highways and vehicle routes that best correspond to the railway lines were analyzed. Based
on the analysis of statistical data, the routes of road trains and the regions with the highest
frequency of their presence were determined. The directions of the most intensive loading of
federal highways by road trains have been identified. An assessment is made of the technical
and technological capabilities of the railway infrastructure, as well as the readiness of terminal
and logistics facilities to organize regular contrailer services. As a result, the main routes for
organizing regular contrailer services were identified, to provide the specifics of organizing
these transportations and interaction with the road transport infrastructure. The results obtained
can be used to substantiate the systematic organization of contrailer services on the Russian
railway network, including its key consumers.
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U. O. Heuec, H. /]. Ilupozosa
AHAJIM3 MIPOXOXAEHUSA UMITYJIbCHO-MAHUITYJIUPOBAHHBIX CUT'HAJIOB
YEPE3 HEJIUHEMHBIE YACTOTHO-CEJIEKTUBHBIE YCTPOMCTBA

AHHOTauus. BrInonHeH aHan3 NPOXOXKAEHUS CUTHAJIA CO CJIOXKHOM JIBOMYHOHN aMIUIU-
TYAHOU MaHUITYJIALMEH Yepe3 HEIMHEUHBIN 4aCTOTHO-CENEKTUBHBIN ycunuTenb. [lomydyenst
BBIPKEHUS ISl CIIEKTPa aMILUIUTYAHO-MaHHITYTUPOBAHHOTO CUTHaa. 3amucanbl GopMysibl
JUIE OCHOBHBIX T'apPMOHHMK BBIXOJHOTO CHUTHANa B BHJIE OTPE3KOB (P)YHKLIHMOHAIBHBIX PAJOB
Bonbreppa. [IpoBeneHO KOMIBIOTEPHOE MOJAEIMPOBAHHE CXEMbI BXOIHOIO YCHIMTEIBHOTO
yCcTpoicTBa nmpueMHuKa paguoctaniui Motorola GP300 ¢ moMomnisio METOAOB YHCICHHOTO
WHTETpUpOBaHusl U (PyHKIMOHANBHBIX psnoB Bonbreppa. IlomydueH crnekTp u BpeMeHHas
(GYHKLUMS BBIXOJHOTO CHTHAJIa NIPU PasJIMYHBIX MapaMeTpax 4acToT U aMIUINTYA MaHUILYJIH-
poBaHHOTO curHaia. OleHeHa BEPOSTHOCT ONTHOKH B 3aBUCHMOCTH OT YaCTOTHI OTHOAIOMIEH
aMILTUTYTHO-MaHUITYJIMPOBAHHOTO CUTHala. BhIMOTHEH aHan3 KO PUIMEHTa YCUIICHUS U
MCCIIEIOBAHO BIMSHUE aMIUIMTYIbl CUTHAIa Ha CTENEHb MCKAXEHUS! HHPOPMALUK TIPU MPO-

XOXJACHUU YCPE3 YCUIIUTCIIb.

Ki1roueBble cjI0Ba: aMIDIMTYIHO-MaHUITYJIMPOBAHHBIA CHUTHAJ, CHIEKTP CHUTHaja, (pyHKIHO-
HaJIbHBIE psi/ibl BonbTeppa, HEMMHENHBIN YaCTOTHO-CENEKTUBHBIA YCHIIUTEND, BEPOSITHOCTD OLIHU-
00K, aMIIIMTyIHAsl XapaKTEePUCTHKA, KO3(M(PHUILMEHT YCUIICHHUS, KOMITBIOTEPHOE MOJIETUPOBAHHE.

Jast murupoBanms: Heuec, M. O. AHanu3 npoxoxIeHNs UMITYJIbCHO-MaHHITy IMPOBAaHHBIX
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CUTHAJIOB Yepe3 HeJIMHEWHbIe YaCTOTHO-CeIeKTHBHBIC yeTporictea / M. O. Heuec, H. 1. ITu-
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I. O. Neches, N. D. Pirogova

ANALYSIS OF THE PASSAGE OF PULSE-MANIPULATED SIGNALS THROUGH NONLINEAR

FREQUENCY-SELECTIVE DEVICES

Abstract. In this paper, the analysis of the signal transmission with complex binary amplitude
manipulation through a nonlinear frequency-selective amplifier is performed. It was obtained the
expressions for the spectrum of the amplitude-manipulated signal. Formulas were proposed for the
main harmonics of the output signal in the form of segments of Volterra functional series. A com-
puter simulation of the input amplifier circuit of the receiver of the MOTOROLA GP300 radio
station was carried out using numerical integration methods and Volterra functional series. The
spectrum and time function of the output signal are obtained for various parameters of frequencies
and amplitudes of the manipulated signal. The probability of error is estimated depending on the
frequency of the envelope of the amplitude-manipulated signal. The gain factor is analyzed and the
effect of the signal amplitude on the degree of distortion of information when passing through the
amplifier is investigated.

Keywords: amplitude-manipulated signal, signal spectrum, Volterra functional series, er-
ror probability, amplitude characteristic, gain factor, computer simulation.
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K. M. Yyoomeoposa, A. B. ®edopos

PASPABOTKA METOAUKU MOAEJINPOBAHUSA CTPYKTYPbI YIIPABJISIOLIEI'O
A P®POBOTI'O ABTOMATA ITIPOTUBOABAPUMHOM 3AIIUTHI TEXHOJIOTMYECKOM
YCTAHOBKHA NOJIMMEPU3ALIUN HA MUKPOKOHTPOJIVIEPAX

AnHoTanus. B Hacrosiiee BpeMs B He)Tera3oBoW OTPaCIId MIMPOKO BHEIPSIOTCS COBPE-

MEHHBIE CPEACTBA YIPABJICHUS TEXHOJIOTMUECKUMH MPOLECCAMH, CUCTEMBI TPOTHBOABAPHIi-
HOH 3aIUThI, 00pa3yIoIe BMECTE C TEXHOIOTHYECKUM 000pyI0BaHHEM aBTOMAaTU3UPOBAH-
HbIe TexHOoIorn4yeckre komiuiekcol (ATK) u mo3Bossitonye B 3HaUNTEILHON CTENEHN CHU3UTh
PHUCKH BO3HUKHOBEHHUSI aBAPUMHBIX CUTYALHH.
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PasBuTHE TEXHOIOTHYECKOTO Mpoliecca Ha HedTernepepadaThBaONINX MPENPUATHSX 110-
BEIINIAET TPeOOBaHUS K OBICTPOACHCTBUIO, HAJIE)KHOCTH U YHUBEPCAILHOCTH aBTOMATH3UPO-
BaHHBIX CUCTEM MIPOTUBOABAPHUMHOMN 3aIlUTHI.

B cBs131 ¢ 3TFIM BOZHHKAIOT TPY OCHOBHBIX HATPABJICHHS NCCIIEIOBAHNS TAHHO TPOOIEMaTHKH:

— BO-TICPBBIX, MOJYYCHUE, 00pabOTKa U BbIJaua HHPOPMAIIMH O PEKUME padOThI aBTOMa-
TU3UPOBAHHON CHCTEMBI IPOTUBOABapuitHOH 3amuthl (ACIIII3);

— BO-BTOPBIX, YIPaBICHHUE AITOPUTMOM (PYHKIIMOHUPOBAHUS MPOTHBOABAPUWHONW 3a-
Tl (ITA3) ¢ momorrsio koMman, 3anaBaeMbix ACIII3;

— B-TPEThUX, AuarHocTupoBanue [1A3 Bo BpeMs TEXHOJIOTUYECKOro IpolLecca.

CnoxxHOCTh pa3pabOTKH CHCTEM 0e30IMacHOCTH OOYCIIOBIEHA POCTOM TEXHOJOTHIECKHX
nporieccoB. CeroHs Mpy MPOEKTHPOBAHNH U pa3pabOTKe aBTOMAaTU3NPOBAHHBIX CHCTEM TIPO-
THUBOTIOXAPHOU 3alTUTHl HEOOXOIUMO BHEAPATH HCKYCCTBCHHBIN HHTEIUICKT, YTOOBI CHCTEMBI
(YHKIIMOHUPOBAIH 110 Ha3HA4YeHHIO. L[enpio JTaHHOTO MCCIIeIOBaHUS SBISETCS CO3IaHUE OC-
HOBBI MaTEMAaTHUYECKON MOJIETIM aBTOMATa YIPABICHUS IPOTUBOABAPUITHON 3alIUTON TEXHO-
JIOTUYECKON YCTaHOBKH MOJTMMEPU3AIIH.

KaroueBrblie ciioBa: MoJielb, ypasjicHue, aBToMar Mypa, mudpoBoii aBToMaT, BepIIIMHA
rpada, mpoTHBOABapHITHAS 3aINTA, TEXHOJIOTHIECKAs yCTAHOBKA, TOJTMMEPH3AIIHSL.

Jas nutupoBanusi: Yynorsoposa, K. M. Pa3paboTka MeTOaMKN MOJETUPOBaHUS CTPYK-
TYpBl YIPaBJSIIOIETO HU(PPOBOro aBTOMaTa MPOTHBOABAPUIHON 3aIUThl TEXHOJIOTUYECKOM
YCTaHOBKH TOJIMMEpHU3aliy Ha MUKpokoHTponiepax / K. M. UynotBoposa, A. B. denopos //
BectHrk PocTOBCKOTO rOCyIapCcTBEHHOTO YHUBEpPCUTETa myTer coobmmenns. — 2023. — Ne 3.
—C. 84-91. - DOI 10.46973/0201-727X_2023_3_84.

K. M. Chudotvorova, A. V. Fedorov

DEVELOPMENT OF A METHOD FOR SIMULATING THE STRUCTURE OF A CONTROL
DIGITAL AUTOMATIC EMERGENCY PROTECTION OF TECHNOLOGICAL INSTALLATION
FOR POLYMERIZATION ON MICROCONTROLLERS

Abstract. At present, modern process control tools and emergency protection systems are being
widely introduced in the oil and gas industry, which together with process equipment form automated
technological complexes (ATC) and can significantly reduce the risks of emergency situations.

The development of technological process at oil refineries increases the requirements for
speed, reliability and versatility of automated emergency protection systems.

In this connection three main directions of research of the given problems arise:

— first, obtaining, processing and issuing information about the mode of operation of the
automated emergency protection system (AAPS);

— secondly, control of the algorithm of functioning. Secondly, control of the algorithm of
emergency protection system functioning with the help of commands given by the ASEPPP;

—thirdly, diagnostics of the emergency protection system during the technological process.

The complexity of safety systems development is due to the growth of technological pro-
cesses. Today, in the design and development of automated fire protection systems, it is nec-
essary to implement artificial intelligence in order for the systems to function as intended. The
purpose of this research is to create the basis of mathematical model of automatic control
model of emergency protection control machine of polymerization process plant.

Keywords: model, control, Moore automaton, digital automaton, graph top, emergency
protection, technological installation, polymerization.

For citation: Chudotvorova, K. M. Development of a method for simulating the structure
of a control digital automatic emergency protection of technological installation for polymer-
ization on microcontrollers / K. M. Chudotvorova, A. V. Fedorov // Vestnik Rostovskogo
Gosudarstvennogo Universiteta Putey Soobshcheniya. — 2023. — No. 3. — P.84-91. —
DOI 10.46973/0201-727X_2023_3_84.
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A. H. Mumpodpanos, 10. U. JKapkos, C. A. Okradog

MOAXO0/ K HOCTPOEHUIO MOJIEJEN HIU®POBLIX JBOITHUKOB
BU3HEC-MTPOLIECCOB DHEPTOOBECIIEYEHMS TSITY MTOE3/10B

AnnHoTanust. [IpeicTaBien moaxo K MOCTPOSHUIO IM(PPOBBIX JBOMHUKOB OU3HEC-TIPOLIECCOB
3HEproodecnevYeH s TAIH M0E310B Ha IOJIMIOHAX XKele3HbIX Aopor. [lonxon ocHOBaH Ha MaTpuy-
HOH CTPYKType MpEeACTaBIICHUsS] OM3HEC-TIPOLIECCOB IPY30BBIX MEPEBO30K M MX 00ECIIEUEHHUS CO
croponbl eHTpaibHbIX aupekimii OAO «PX/I». B kauectBe hopMbl ocTpoeHHs! UPPOBBIX
JBOMHHUKOB (MOZEsel) MPeaIoKeHO HCIOJIB30BaTh (DYHKIMOHAJBI, a B Ka4eCTBE MapaMeTpoB
1(pOBOH MOJETH — MTOKA3aTEeNH, UMEIOIIME HauOOIbIINI YPOBEHb KOPPEIALMOHHON B3anMO-
CBA3M C (paKTUUECKHM IOKa3aTesIeM SHeProoOeceueHus TATH 110e3/10B. B kauecTBe nokaszareneit
OU3HEC-TIPOIIECCOB PACCMATPUBAINCH: PACXO]] HIIEKTPOIHEPT UM Ha TATY TI0€3/10B; yAEIbHBIH pac-
XOJ1 ANIEKTPOSHEPT MU Ha TSTY MOE30B; HEOANaHC MEKTPOSHEPI UM, pad0Ta B AJIEKTPOTATE; yIacT-
KOBasi CKOPOCTb; CPEIHUI BEC IPY30BOI0O 0E3/a U IPYTHe.

KnioueBble cji0Ba: GM3HEC-TIPOIECCH], PHEPrOOOeCIedeHNEe TATH M0e310B, PACXOA JJIeK-
TPO3HEPTuH, HU(PPOBHIE ABOHHUKH, KOPPEIALMOHHBINA aHAIN3, METO/Ib HAECHTU(DUKALIH.

Jas murupoBanmsi: Mutpodanos, A. H. [loaxon k moctpoernro mMojenel mnupoBbIX
JIBOWHHUKOB OW3HEC-poleccoB 3HeproodecnedeHus: Tsiru noe3nos / A. H. Mutpodanos,
1O0. U. XKapxos, C. A. Oxnanos / BectHrk PocTOBCKOTO TOCYIapCTBEHHOTO YHUBEPCUTETA
nyteit coobuenus. — 2023. — Ne 3. — C. 92-102. — DOI 10.46973/0201-727X_2023_3_92.

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

APPROACH TO BUILDING DIGITAL TWIN MODELS OF
BUSINESS PROCESSES OF ENERGY SUPPLY FOR TRAIN TRACTION

Abstract. The paper presents an approach to building digital twins of business processes
for energy supply of train traction at railway ranges. The approach is based on a matrix struc-
ture for representing the business processes of freight transportation and their provision by the
central directorates of Russian Railways. It is proposed to use functionals as a form of con-
structing digital twins (models), and as parameters of the digital model are indicators that have
the highest level of correlation with the actual indicator of energy supply for train traction. The
following indicators of business processes were considered as electricity consumption for trac-
tion of trains; specific energy consumption for traction of trains; power imbalance; work in
electric traction; local speed; average weight of a freight train and others.

Keywords: business-processes, energy supply for train traction, electricity consumption,
digital twins, correlation analysis, identification methods.
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A. /. llempywun, B. B. Jlaxoe, A. 1. Menukos

OIITUMAJIBHBIE TOPMO3HBIE PEKUMbI PABOTBI
ACHUHXPOHHOTI'O 2JIEKTPOITPUBOJA

AnHoTanus. CTaThsl MOCBAIIEHA HCCIEIOBAHUIO PEKUMOB ONTHMAIBHOTO TOPMO>KEHHS
ACHHXPOHHBIM 3JIEKTPONPHBOIOM C MCIOIB30BaHUEM NPUHIIUIIA MakcuMyMa. Kputepuem ontu-
MH3alUK BEIOpaH MUHUMYM KBaJIpaTa MUTAIOIIET0 YIEKTPOBUTATENh HAPSHKEHHSA. Y IIPaBIISIO-
IIUMH BO3JIEUCTBHAMMU SIBISUIMCH YaCTOTA M aMILTUTY 1A TUTAIOIIEro HanpshkeHus. [Ipu pacuerax
UCIIONB30BAJIACh MaTeMaTHIeCcKask MOJIeIb 000OIIEHHOH MeKTpUYecKkoi MaluHbl. OnpeaeseHo,
YTO JUIS CITydaeB, KOraa TpeOyeTcs COKpallleHHe BPeMEHN TOPMOXKEHHSI aCHHXPOHHOTO 3JI€KTPO-
NPHBOJIA B COOTBETCTBUH C YCJIOBHAMH PaOOTHI 3IEKTPOOOOPYI0BAaHNS, HEOOXOIMMO YUUTHIBATH,
YTO COKpAILEHNUE BPEMEHH TOPMOXKEHHS IPUBEET K YBEINUCHHUIO JIEKTPHUYECKHUX 110TEPh B 00-
MOTKaX aCHHXPOHHOT'O JIBUTATEIsl M POCTY aMIUIUTYIHbIX 3HAYSHUH TOKA U AIEKTPOMarHUTHOTO
MOMEHTa. Y BEIMUEHNE BPEMEHH TOPMOKEHUS TIO3BOJIUT YMEHBIIUTE MIEKTPUYECKHe TIOTepH. 3a-
BHCHUMOCTb JJIEKTPUUECKUX MOTEPh B 0OMOTKAX aCHHXPOHHOT'O ABUTATEIIS OT BPEMEHU ONTUMAITb-
HOTO TOPMOXKEHUsI He JIMHEITHa, CIe0BaTeIbHO, BpeMsl TOPMOKEHHSI 11e7IeCO00pa3HO BBIOUPATH
Ha I10JIOT'OM Y4acTKe 3TOH 3aBUCHUMOCTHU.

KuroueBsble c10Ba: aCHHXPOHHBIN 3JIEKTPONPUBO/L, ONTUMH3ALINS, TIPOIIECC TOPMOKEHHUS,
NOTEpU B OOMOTKAaxX BJIEKTPOABUTATENSA, DJIEKTPUUECKas SHEprus, 3Heprod eKTUBHOCTD,
MPUHLIMIT MAKCUMYMa, TEXHOJIOTHYECKOe 000pyIOBaHue.

s untupoBanus: [erpymmn, A. JI. OnTuManbHbie TOPMO3HBIE PEXKUMBI pabOThI aCHH-
xpoHHoro anekrponpusoaa / A. J1. Ilerpymun, B. B. JIsxos, A. 1. Menukos // Becthuk Po-
CTOBCKOT'0 TOCYAAapCTBEHHOI'0 YHHMBEpcHuTeTa myTer coobmenust. — 2023. — Ne 3. — C. 103—
110. — DOI 10.46973/0201-727X_2023_3_103.
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A. D. Petrushin, V. V. Lyakhov, A. I. Melikov
OPTIMAL BRAKING MODES OF OPERATION OF THE ASYNCHRONOUS ELECTRIC DRIVE

Abstract. The paper is devoted to the study of optimal braking modes by asynchronous
electric drive using the maximum principle. The optimization criterion is the minimum square
of the voltage supplying the electric motor. The controlling influences were the frequency and
amplitude of the supply voltage. A mathematical model of a generalized electric machine was
used in the calculations. It is determined that for cases when it is necessary to reduce the brak-
ing time of an asynchronous electric drive in accordance with the operating conditions of elec-
trical equipment, it is necessary to take into account that reducing the braking time will lead
to an increase in electrical losses in the windings of an asynchronous motor and an increase in
the amplitude values of current and electromagnetic torque. Increasing the braking time will
reduce electrical losses. The dependence of electrical losses in the windings of an asynchro-
nous motor on the optimal braking time is not linear, therefore, it is advisable to choose the
braking time on a flat section of this dependence.

Keywords: asynchronous electric drive, optimization, braking process, losses in the motor
windings, electrical energy, energy efficiency, maximum principle, technological equipment.

For citation: Petrushin, A. D. Optimal braking modes of operation of asynchronous elec-
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B. C. Yannvieun

METOJIUKA OHEHKHU ITIPO®ECCUOHAJIBHbBIX PUCKOB
C YYETOM BJIMSAHUSA YEJTOBEYECKOI'O ®AKTOPA
PABOTHHUKOB XO3SMCTBA JEKTPU®UKAIINN U DJIEKTPOCHABXKEHUSA

AnHoTtanus. [Icuxomornueckne aceKThl 6€30MaCHOCTH TPYAOBOM JESITEIEHOCTH CTaHO-
BATCS BCe Oo0Jiee aKTyabHBIMH, HECMOTpPSI HA aBTOMAaTH3AIMIO MTPOU3BOJICTBEHHBIX MPOIIEC-
COB, YEIIOBEK OBLI U OCTACTCS MOCTOSHHBIM YYaCTHUKOM M OJTHOBPEMEHHO CAMBIM ySI3BUMBIM
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3JIEMEHTOM B CHCTEME «UCIIOBEK — MalliiHay. Ha ceromHsAIIHuN eHb TOI0XKEHHE JCIT C IPO-
W3BOJICTBEHHBIM TPaBMAaTH3MOM B XO3SICTBE AIICKTPUPUKAIIUU U SICKTPOCHA0KECHUS CBUJIC-
TEJNECTBYET O TOM, YTO YPOBEHb KYJBTYPhl O€30MACHOTO TPy/a HE JIOCTUT TOTO TOJOKEHHUS,
Korza 0e3yCIIOBHOE BHIITOJIHEHNE OCHOBHBIX TPeOOBaHWH 0€30MacHOCTH SBISETCS 00s3aTeNh-
HBIM JIJIs1 BceX PabOTHUKOB. B cTaThe paccMOTpeHBI BOIIPOCHI (HOPMUPOBAHUS METOIUKH aHa-
JIU3a U OIICHKH MPO(ECCUOHATBLHBIX PUCKOB C YUETOM BIUSHUS YEJIOBEUECKOTO (paKTopa Kak
JICCTBEHHOTO MHCTPYMEHTA 110 CHUYKEHHUIO TPABMATH3MA.

KaroueBbie ciioBa: cucreMa yIpaBiICHHS OXPaHOHW Tpyna, OICHKAa MPO(eCCHOHAIBHBIX
PUCKOB, PAaHXHPOBAHHE, OICHKA BIUSHHUS YEJIOBEUECKOro (hakTopa, MPOU3BOICTBCHHBIH
TpaBMaTH3M, ITPOU3BOACTBEHHBIH ITPOLICCC.

Jast mmrupoBanus: Yameirud, B. C. Meroauka orieHkH TpodecCHOHATBHBIX PUCKOB C
YYeTOM BIIASHUS YEIOBEYECKOT0 (pakTopa paOOTHUKOB XO3SMCTBA AIEKTPUDUKAIINN U JIIEK-
tpocHaOxkenus / B. C. Yaruibirus // BecTHUK POCTOBCKOTO TOCYIapCTBEHHOTO YHHBEPCUTETA
nyte#t coobmenuns. — 2023, — Ne 3. — C. 111-118. — DOI 10.46973/0201-727X_2023_3 111.

V. S. Chaplygin

METHODOLOGY FOR ASSESSING OCCUPATIONAL RISKS USING
THE INFLUENCE OF THE HUMAN FACTOR EMPLOYEES OF THE ELECTRIFICATION
AND POWER SUPPLY FACILITIES

Abstract. Psychological aspects of work safety are becoming more and more relevant, de-
spite the automation of production processes, a person has been and remains a constant partic-
ipant and at the same time the most vulnerable element in the "man-machine" system. To date,
the state of affairs with industrial injuries in the electrification and electricity supply economy
indicates that the level of safe work culture has not reached the point where unconditional
fulfillment of the basic safety requirements is mandatory for all employees. The paper dis-
cusses the issues of formation of methods of analysis and assessment of occupational risks
using the influence of the human factor as an effective tool to reduce injuries.

Keywords: occupational safety management system; occupational risk assessment, rank-
ing, human factor impact assessment, occupational injuries, production process.
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YYET BJIMSAHUA ATMOC®EPBI HA PE3YJIBTATBI BBICOKOTOYHbBIX 'TEOJE3NYECKHUX,
ACTPOHOMMYECKHUX U ®OTOT'PAMMETPHUYECKUX U3MEPEHUI

AHHOTanus. YUeT BIUSHUS aTMOC(Epbl Ha Pe3yJbTaThl aCTPOHOMHYECKUX, TeOJIe3ude-
CKHUX, (POTOTpaMMETPHUYECKHUX PadOT, a TAK)KE JUCTAHIIMOHHOTO 30HIUPOBAHUS SBISCTCS aK-
TyaJbHOU 3a/laueli TIPU pealln3aliy Pa3InYHbIX HAYYHBIX H MPAKTUIECKUX MPOSKTOB COBpE-
MeHHOCTH. Vcronp30BaHUE COBPEMEHHBIX CPEJCTB U METOJOB I'€0JIC3MYSCKUX M3MEPEHUIA,
W3MEHSIONIUECS mapaMeTpbl aTMochepsl 3eMiIM BCIEACTBUC MPUPOIHBIX M aHTPOIOTCHHBIX
MPOIIECCOB, MOBBIICHUE TPEOOBAHHUN K TOYHOCTH MOTYYEHHBIX PE3YJILTATOB 00YCIOBIHBAIOT
HEO00XOUMOCTh Pa3paboTKH 00Jiee COBEPIICHHBIX CITOCOOOB YUeTa BIUSHUS PePpPaKIIUU U 3a-
MEJICHUS] CKOPOCTHU AJICKTPOMArHUTHBIX BOJIH HA TOYHOCTh U3MEPEHUHN KaK B CBETOBOM, TaK
U B paguoauamnasone. B pabore mokasana He0OOXOAMMOCTh y4eTa BIUSIHUSA pepakiny Ha 13-
MepsieMbIe PacCTOSHHS NIPY 3€HUTHBIX paccTosHUAX Oonee 45 rpagycos. Ilpemnoxena dop-
MyJia i1 BRICOKOTOYHOTO OTPEACIICHUS TOMPABOK M3-3a BIUSHUS pepaKIiK B U3MEPCHHBIC
PaJMOONITUICCKUMU CUCTEMaMU PACCTOSHUSI.

KuroueBbie ciioBa: atmocdepa, pedpaxiiys, 3a7epixka pagiocurHana, MonpaBKy B Jallb-
HOCTH, MOJICITH aTMOC(EPHI, JIEKTPOMArHUTHBIC BOJIHBI.

st uuTpoBaHusi: YUeT BIUSHUS aTMOc(ephl Ha Pe3ylbTaThl BHICOKOTOYHBIX I'€0/1C3HU-
YEeCKHX, aCTPOHOMHYECKHX U (ororpammerpuueckux usMepennii / B. . Kymus,
I1. H. Hlepbak, T. M. [Tummuna, C. E. Typunk // BectHuk PocToBckoro rocymapcTBeHHOTO
yHUBepcuTeTa myTtei coobmienus. — 2023. — Ne 3. — C. 119-124. — DOI 10.46973/0201—
727X_2023_3_1109.

V. I. Kushtin, P. N. Shcherbak, T. M. Pimshina, S. E. Turchik

CONSIDERATION OF THE INFLUENCE OF THE ATMOSPHERE
ON THE RESULTS OF HIGH-PRECISION GEODETIC, ASTRONOMICAL
AND PHOTOGRAMMETRIC MEASUREMENTS

Abstract. According to the influence of the atmosphere on the results of astronomical,
geodetic, photogrammetric work, as well as remote sensing is an urgent task in the implemen-
tation of various scientific and practical projects of our time. The use of modern means and
methods of geodetic measurements, changing parameters of the Earth's atmosphere due to nat-
ural and anthropogenic processes, increasing requirements for the accuracy of the obtained
results necessitate the development of more advanced ways to account for the influence of
refraction and deceleration of the speed of electromagnetic waves on the accuracy of measure-
ments both in the light and radio range. The paper shows the need to take into account the
influence of refraction on the measured distances at zenith distances of more than 45 degrees.
A formula is proposed for the high-precision determination of corrections due to the influence
of refraction in the distances measured by radio-optical systems.

Keywords: atmosphere, refraction, radio signal delay, range corrections, atmospheric
models, electromagnetic waves.

For citation: Consideration of the influence of the atmosphere on the results of high-pre-
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P. N. Shcherbak, T. M. Pimshina, S. E. Turchik // Vestnik Rostovskogo Gosudarstvennogo
Universiteta Putey Soobshcheniya. — 2023. — No. 3. — P. 119-124. — DOI 10.46973/0201—
727X _2023 3 119.

Caeaenus 00 aBTOpax Information about the authors

Kywrrun Baagumup UBanoBuy Kushtin Vladimir lvanovich

PocroBckmii rocynapcTBeHHBI yHHBepcuTeT myteii Rostov State Transport University (RSTU),
coobmenus (PI'YTIIC), Chair «Research, Design and Construction of
kadenpa «M3bicKkaHus, TPOSKTUPOBAHUE H Railwaysy,

CTPOUTENBCTBO KEIE3HBIX JT0POT», Doctor of Engineering Sciences, Professor,
JIOKTOp TEXHUYECKUX HayK, mpodeccop, e-mail: ips@rgups.ru

e-mail: ips@rgups.ru




ISSN 0201-727X BECTHHUK

PI'YIIC Ne 3/2023

lepoak Ilerp HukonaeBuu

PocToBCckMiT rOoCynapCTBEHHBIM YHUBEPCUTET MyTel
coobmenwus (PI'YIIC),

kadenpa «IIyTs u myTeBoe X03AHUCTBOY,

JOKTOp TEXHUYECKUX HayK, mpodeccop,

e-mail: pph@rgups.ru

IIummunaa Tatbsana MuxaiyioBHa

PocToBckuii TOCYapCTBEHHBIM YHUBEPCUTET IIyTEH
coo6menus (PI'YTIIC),

kaenpa «3pICKaHNs, TPOEKTUPOBAHNE U
CTPOMTEIBCTBO XKEIEZHBIX T0POT»,

KaHJIUAAT TEXHUYECKUX HAyK, TOIEHT,

e-mail: ips@rgups.ru

Typuuk CBetrsiana EBrenneBna

PocToBckuii TOCYapCTBEHHBIM YHHUBEPCUTET IIyTEH
coobmenus (PI'YTIIC),

kaenpa «3pICKaHNs, TPOEKTUPOBAHNE U
CTPOUTEIBCTBO JKEJE3HBIX 10POT»,

ACCHCTEHT,

e-mail: ips@rgups.ru

YK 656, 004.89; 656.052 // 625.173.1

Shcherbak Peter Nikolayevich

Rostov State Transport University (RSTU),
Chair «Track and Track Facilitiesy,

Doctor of Engineering Sciences, Professor
e-mail: pph@rgups.ru

Pimshina Tatiana Mihailovna

Rostov State Transport University (RSTU),
Chair «Research, Design and Construction of
Railwaysy,

Candidate of Engineering Sciences,
Associated professor,

e-mail: ips@rgups.ru

Turchik Svetlana Evgenievna

Rostov State Transport University (RSTU),
Chair «Research, Design and Construction of
Railwaysy,

Lectures,

e-mail: ips@rgups.ru

DOI 10.46973/0201-727X_2023_3_125

H. U Kosaneuxo

HOBBIIIEHUE YPOBHSA TEXHUYECKOI'O COCTOSAHUA
KEJIE3HOJOPOKHOI'O ITYTHU

AHHoTanus. II3MeHeHne HOPMATUBHBIX ApaMETPOB B KOHCTPYKIUH IIyTH U €0 2JIEMEH-
TaX, a TaKKe U3MEHEHUE TEXHOJOTHH MPOU3BOJICTBA Pa0OT MPUBOAUT K U3MEHEHHIO Xapak-
Tepa B3aMMOAECHUCTBUS MOABIKHOTO COCTAaBA U 2JIEMEHTOB ITyTH, N3MEHEHHIO BH/Ia U XapaKTe-
PHUCTHUK pa3IMYHbIX HEUCIIPABHOCTEH, B 0COOCHHOCTH ISl yCIOBUI HHTEHCUBHOM KCILTyaTa-
iy myTH. Pacueramu (¢ yueToM MOZEIMPOBaHMS) YCTAaHOBJICHO, YTO AJISl HCHIPAaBHOM U pabo-
TOCITOCOOHOW KOHCTPYKIMU IMyTH KOA((UIMEHT 3amaca MPOYHOCTH IO HANPSHKEHUSM B
HaunOoJiee Harpy>KeHHOM IIOIIEPEYHOM CEYEHHH pelibca COCTaBiIsAeT 1,7 IpH KecTKoM (cTadu-
JM3UPOBAHHOM) MO/IPETILCOBOM OCHOBaHUH, 1,3 mpu ci1aboM (MSTrKOM, cpasy 1ocje peMOHTa
MOJIpeIbCOBOM OCHOBaHMM). Kak mpu cimaboM, Tak u MpH )KECTKOM MTOIPETbCOBOM OCHOBAHUHU
B Cllydae pas3pylIeHUs] MPUHUMAOIIEH mmaibl Win €€ OTCYTCTBUH KOd((UIMEHT 3amaca
npogyHocTtH coctasuia 0,82. B HacTosAmee BpeMsl, YIUTBIBasi CPABHUTEIBHO HEBBICOKYIO TPY-
JIOEMKOCTB BBITTOJIHEHUS PabOT C MPUMEHEHUEM PETYJIMPOBOYHBIX NMPOKIIAZ0K (KapTOUeK) Ha
JIOKaJIbHBIX YYacTKaX, a TakKe CPaBHUTEIBHO KOPOTKUH MPOMEKYTOK BPEMEHH, HEOOXO/TH-
MBI{ JUIs BBIIOJIHEHHS 3TUX paboT, JaHHBIN c110cO0 MOMYYHII LIMPOKOE PACHPOCTPaHEHHE IS
YCTpaHEHMsI HEUCIIPABHOCTEN B BUE JOKAJIBHBIX NMPOCAJOK, IEPEKOCOB, APYTUX OTKIOHEHHM
TIOJIOXKEHUST PENTbCOBBIX HUTEH JKEIEe3HOIOPOKHOTO MyTH B Nipoduie. Ha npeaapurensHON
CTa/IN{ YCTAHOBJIEHO, YTO CJIEJICTBUEM YMEHBIIEHUS MTOIPEIHCOBON ONMOPHOM IIIOIIAIKH TPU
WCIIOJIb30BAaHUN PETYJIMPOBOUYHBIX NPOKIANOK (KapTOYeK) SBISETCS YMEHBIICHHE MOMIYJIS
YOPYTOCTH TOJIPENHCOBOTO OCHOBaHMS Ha 7—15 % u yBenuuenue Ha 8—12 % ycTanoCTHBIX

HPOLIECCOB JCrPaalliy PEIbCOBOW CTaIIH.

KiroueBble ciioBa: PEryjinpoBOYHad IMPOKJIagKa (KapTqua), PaBHOPECYPCHOCTD 3JICMCH-
TOB IIYTH, U3JIOM pCJibCa, Hapa60TI<a TOHHAa’>Xa, BBICOKas I’py3OHaHp$DKéHHOCTB, peiibCOBasit
CTallb, MOAPEIbCOBAA OIMOPHAad IIOIIaJaKa, 3arac MPpOYHOCTHU IO HANPSAXKCHUAM, IIPUHHUMAIO-

UM KOHEI] penbca.

Jas umrupoBanusi: Koanenko, H. Y. [loBbilieHre ypOBHS TEXHUYECKOTO COCTOSHUA
xenezHogopoxknoro mytu / H. U. Kosanenko // BectHuk PocToBckoro rocynapcTBeHHOTO
yHUBepcuTera nytei coodmenus. — 2023. — Ne 3. — C. 125-134. — DOI 10.46973/0201—

727X_2023_3 _125.
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N. I. Kovalenko
IMPROVING THE TECHNICAL CONDITION LEVEL OF THE RAILWAY TRACK

Abstract. A change in the regulatory parameters in the track design and its elements, as
well as a change in the technology of work, leads to a change in the nature of the interaction
of rolling stock and track elements, a change in the type and characteristics of various mal-
functions, especially for conditions of intensive track operation. The calculations to be done
by modeling have established that for a serviceable and workable track structure, the stress
safety factor in the most loaded cross-section of the rail is 1.7 with a rigid (stabilized) sub-rail
base, 1.3 with a weak (soft, immediately after repair of the sub-rail base). Both with a weak
and with a rigid sub-rail base, in case of destruction of the receiving sleeper or its absence, the
safety margin coefficient was 0.82. Currently, given the relatively low complexity of perform-
ing work with the use of adjustment pads (cards) on local sections, as well as a relatively short
period of time required to perform these works, this method has become widely used to elim-
inate malfunctions in the form of local subsidence, distortions, and other deviations in the
position of the rail threads of the railway track in the profile. At the preliminary stage, it was
found that the consequence of reducing the under—rail support platform when using adjustment
pads (cards) is a decrease in the elastic modulus of the under—rail base by 7-15 % and an
increase by 8-12 % fatigue processes of degradation of rail steel.

Keywords: adjustment gasket (card), equal resource of track elements, rail breakage, ton-
nage operating time, high load-bearing capacity, rail steel, under-rail support platform, stress
safety margin, receiving end of the rail.

For citation: Kovalenko, N. I. Improving the technical condition level of the railway track
/ N. I. Kovalenko // Vestnik Rostovskogo Gosudarstvennogo Universiteta Putey Soob-
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B. JI. Hlanosanos, M. B. Oxocm, A. B. Moposos, A. I'. Kouyp

noAX0Abl K OHEHKE NPOJAOJIZKUTEJIBHOCTHU BOCCTAHOBJIEHUSA
MOCTOBBIX COOPYKEHHUM MOCJIE PA3PYIIEHUS

AHHOTaHHﬂ. PaCCMOTpeHBI HOPMATHUBHBIC JOKYMCHTBHI U WHBIC OTKPLITBIC UCTOYHUKHA, B
KOTOPBIX NPUBEACHBI HOPMbBI IIPOJOJDKUTEIILHOCTU CTPOUTCIIECTBA MOCTOBBIX COOpy)KeHI/Iﬁ B
3aBHCHUMOCTH OT UX BUJIa M TApaMeTPOB. BBIMOIHEH aHAIN3 CPOKOB CTPOHUTEILCTBA MOCTOBBIX
COOPYKEHH, KOTOphIe MMeNu TonHyo JmuHy oT 30 1o 1800 M. B pe3ynbrare anaimza ompe-
JIEJIEHBI CPOKU CTPOUTENBCTBA B OCHOBHOM U IIOJATOTOBUTEIBHBIN IEPUOABI, IIOJYYEHBI CPEJI-
HUE 3HAYEHUS MPOJIOJLKUTEIHHOCTH Ha TIOTOHHBIA MeTp coopyxeHus. Ha ocHOBe monydeH-
HBIX JIAHHBIX U3 HOPMATHBHBIX JOKYMEHTOB U OTKPBITHIX UCTOYHHKOB ITOCTPOCHBI TpaduKu
3aBUCHMOCTEH MPOIOJIKUTEIBHOCTH CTPOUTEIBCTBA OT HPOTSHKEHHOCTH MOCTOBOTO COOPYIKe-
Husl. [lo COBOKYITHOCTH TOJNYYE€HHBIX JAHHBIX MOCTPOEHBI Ipa)K MUHUMAIIbHBIX, MaKCH-
MaJIBHBIX U CPETHUX CPOKOB CTPOUTENHCTBA. [lomydeHHbIe 3HaUSHYSI OBLIIN COTIOCTABIIEHBI CO
CpOKaMH, 3aTPAYeHHBIMH Ha BOCCTAHOBJIEHNE PEATbHBIX 00BEKTOB (MOCTOBBIX COOPYKEHUH),
KOTOpPBIC OBUIH Pa3pyIICHbI B Pe3y/IbTaTe BO3ACHCTBUN MPUPOIHOIO XapaKTepa.

KaroueBbie ci10Ba: MCKYCCTBEHHBIC COOPYXKEHUS, MOCTBI, Pa3pylICHUs, BO3JCHCTBHS,
CPOKH BOCCTAHOBJICHHSI.
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Jnst nuTupoBanus: [Toaxonsl K OLEHKE MPOAOIDKUTEIBHOCTH BOCCTAHOBICHHS MOCTO-
BBIX COOpYXeHuil mocne paspymenus / B. JI. llanosanos, M. B. Okoct, A. B. Mopo3os,
A.T. Kouyp // BectHuk PocTOBCKOT0 TOCy1apcTBEHHOTO YHUBEPCHUTETA ITyTEH COOOIIICHUS. —

2023. — Ne 3. — C. 135-143. — DOI 10.46973/0201-727X_2023_3 135.
V. L. Shapovalov, M. V. Okost, A. V. Morozov, A. G. Kochur

APPROACHES FOR ASSESSING THE TIME PERIOD OF THE BRIDGE STRUCTURE

REBUILDINING AFTER DESTRUCTION

Abstract. The paper considers normative documents and other open sources, which give
the norms for the duration of the construction of bridge structures, depending on their type and
parameters. The terms of construction of bridge structures were analyzed, which had a total
length of 30 to 1800 m. As a result of the analysis, the construction terms in the main and
preparatory periods were determined and the average values of the duration per linear meter
of the structure were obtained. On the basis of the data obtained from regulatory documents
and open sources, graphs of the dependence of the duration of construction on the length of
the bridge structure were constructed. Based on the totality of the data obtained, graphs of the
minimum, maximum and average construction time were constructed. The obtained values
were compared with the time spent on the restoration of bridge structures that were destroyed
as a result of natural impacts on real objects.

Keywords: artificial structures, bridges, destruction, impacts, restoration.
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MMOJBUKHO COCTAB, BE3OITACHOCTD JABHKEHUS 1 DKOJIOT U
VK 629.421.4(045) DOI 10.46973/0201-727X_2023_3_144

C. H. ’Kypasnes

K BOITPOCY MOJJAEP)KAHUS 3AIAHHON CKOPOCTH JIBUKEHUS
MAHEBPOBOI'O IOKOMOTHUBA IIPU PABOTE HA COPTUPOBOYHOM I'OPKE

AnHoTamus. PaccMaTpuBaeTcs peaivzanus MpOSKTa aBTOMATUYECKOTO YITPABICHUS Ma-
HEBPOBBIMH JIOKOMOTHBAMH IIPH pabOTEe HA COPTUPOBOUHOM cTaHImu. [IpuBenena nadpopma-
NS O PEATM30BAHHOM ITPOEKTE MOJICPHHU3AIINHN TEII0BO30B TOM7A sl BO3MOXKHOCTH JHa-
THOCTHUPOBaHUS 000pyAOBaHUS JTOKOMOTHBA MTpH paboTe B GecmiioTHOM pexknme. [Ipencras-
JieHa CTPYKTypHas cxema 00pTOBOro 00OpyA0BaHMs MaHEBPOBOTO TeroBoza TOM7A, nume-
FOIIIETO BO3MOXKHOCTH AKCIUTYaTHPOBATHCA B aBTOMATHUECKOM PEXKHAME TIO] YIIPABICHUEM CH-
CTEM BEPXHETO YPOBHS, a TAK)KE OCIMJLTIOTPAMMEI PE3yIbTaTOB MAaTEMAaTHIECKOTO MOIEITUPO-
BaHUs MMPOIIECCOB HAJBUTa U POCITYCKa COCTaBOB. [IpuBeICHBI pe3yIbTaThl ONBITHBIX ITOC3/I0K
JIOKOMOTHBA C pa3paboTaHHBIM AITOPUTMOM Ha COPTUPOBOUHOM cTaHiuu Jlyxckas OKTI0ph-
CKOH K. JI. (C pa3IMYHBIMU CKOPOCTSIMU JIBIDKEHUS H MACCAMH COCTaBa).

KiroueBbie c10Ba: MaHEBPOBBIN JJOKOMOTHB, OECIIIIOTHOE YIIpaBJICHUE, MOIACPKaHUEe
3aJJaHHON CKOPOCTH JBM)KCHUS, MATEMaTHUYECKOE MOJICIMPOBAHUE, HAJIBUT U POCIYCK COCTa-
BOB, PE3YJIBTATHI UCIIBITAHNIT MAHEBPOBBIX JIOKOMOTHBOB IIPH pad0OTE B aBTOMAaTHIECKOM pe-
JKUME, KPyH3-KOHTPOJIb JUIS IOKOMOTHBA.

st nutupoBanms: XKypasnes, C. H. K Bonpocy nonaepsxanust 3ajaHHON CKOPOCTH JBU-
JKEHUSI MAaHEBPOBOTO JIOKOMOTHBA Tipr pabote Ha coptupoBouHoii ropke / C. H. XKypasies //
Bectark PocToBCKOro rocyaapcTBeHHOTO yHUBEpcUTeTa myTei coobmenns. — 2023. — No 3.
—C. 144-151. — DOI 10.46973/0201-727X_2023_3 144.

S. N. Zhuravlev

THE QUESTION OF KEEPING A SPECIFIED SPEED OF A SHUNTING LOCOMOTIVE
WHEN OPERATING AT MARSHALLING YARDS

Abstract. The paper describes the project implementation of shunting locomotives automatic
control when operating at marshaling yard. It is provided the information about the implemented
project of TEM7A diesel locomotives modernization for the possibility of diagnosing locomotive
equipment when operating in unmanned mode. It is presented a block diagram of the on-board
equipment of the TEM7A shunting diesel locomotive, which is equipped to operate in automatic
mode under the control of top-level systems. And it is given the oscillogram records of mathemat-
ical modeling results of the train pushing and breaking up processes. The results of the locomotive
test trips with the developed algorithm at the Luzhskaya marshaling yard of the Oktyabrskaya rail-
way are given (with different speeds and masses of the train).

Keywords: shunting locomotive, unmanned control, keeping a specified speed, mathemat-
ical modeling, train pushing and breaking up, test results of shunting locomotives when oper-
ating in automatic mode, cruise control for a locomotive.
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0. JI. Henamves, A. K. Cxaugyc, B. B. [llupobokos, C. Lllesuenko

PA3JIBU/KHASA KOJIECHAS ITAPA UISA BAT'OHOB,
OBPAINAIOHINXCSA B MEKTI'OCYJAPCTBEHHOM COOBHIEHUUN

Annotauus. [IpeacraBnena KOHCTPYKIHSI Pa3IBMKHON KOJIECHOM Mapbl [l BArOHOB, 00-
palaroIIuXCcsl B MEXTOoCyJapCTBEHHOM COOOIICHUU ¢ pa3HO# ImmpuHOW Koneu. IIpencras-
JIEHBI OCHOBHBIC JIEMEHTHI pa3pabOTaHHON Pa3aBIMKHOM KOJICCHOHM Mapbl, pacCMOTPEHO WX
B3aUMOJICHCTBUE IPU CMEHE IUPHUHBI KoJien. OTIMYUTENIEHOW OCOOCHHOCTBIO Mpe iaraeMoin
KOHCTPYKIHUH SABJIACTCA UCIIOJIBb30BAHHUE B KAYCCTBC @HKC&TOPOB CTOIIOPHBLIX IJIACTHH, KOTO-
pble pabOTAIOT UCKITFOUUTEIBHO Ha cpe3 0€3 CABUTAIOIINX YCUINN U AOIOTHUTENBHO PHKHU-
MaroTCA K [1a3aM 3a C4eT LeHTPOOEKHOM CHIIbI HHEPLIMHK IPU BpPAIIEHUH Kojeca, 4yTo odecre-
YUBaeT PUKCALNIO KOJIEC PH IBHKEHUH B CTy4ae MOJIOMKY MexaHu3Ma JlaHHast KOHCTPYKIIUS
XapaKTepU3yeTCsl KOMIIAKTHOCThIO KOHCTPYKIIMH, MOBBIIIEHHON HAIEKHOCTBIO U JTOJITOBEY-
HOCThIO0. Tarke npeanoxeHa HHQPACTPYKTYpa JKeJIe3HOAOPOKHON CTaHIMU ATl obecreye-
HUsI CMEHBI KOJICH.

KiroueBbie cjoBa: KoiecHas mapa, CTynuna, o0oj, ¢uKcatop, MpuBOJ (HUKCATOPOB,
HaTOJIFHOE 000PYIOBAHHE.

Jnst unTupoBanus: Pa3aBrkHas KoJecHas rmapa Uil BATOHOB, OOPAIIAIOIINXCS B MEKIO-
cynapctBenHoM coobmernu / O. JI. Urnatees, S. K. Cxmudyc, B. B. Illupodoxos, C. Illes-
4yeHKo // BecTHuK PocTOBCKOTO rocyiapcTBEHHOTO YHUBEpCHUTETA IyTer coobmienust. — 2023.
—Ne 3. — C. 152-158. — DOI 10.46973/0201-727X_2023_3_152.

O. L. Ignatiev, Y. K. Sklifus, V. V. Shirobokov, S. Shevchenko
SLIDING WHEELSET FOR RAILCARS IN INTERSTATE TRAFFIC

Abstract. The paper presents the design of sliding wheelset for wagons operating in interstate
traffic with different track gauge. It is presented the main elements of the developed sliding wheel-
set and their interaction for changing the track gauge. A distinctive feature of the proposed design
is the use of locking plates as retainers, which work exclusively on shear without shear forces and
are additionally pressed to the grooves due to the centrifugal force of inertia during wheel rotation,
which provides fixation of wheels during movement even in case of mechanism breakdown This
design is characterized by compact design, increased reliability and durability. The infrastructure
of the railroad station to provide gauge change is also proposed.

Keywords: wheelset, hub, rim, retainer, retainer drive, floor equipment.

For citation: Sliding wheel set for railcars in interstate traffic / O. L. Ignatiev,
Y. K. Sklifus, V. V. Shirobokov, S. Shevchenko // Vestnik Rostovskogo Gosudarstvennogo
Universiteta Putey Soobshcheniya. — 2023. — No. 3. — P. 152-158. — DOI 10.46973/0201—
727X_2023 _3_152.
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C. II. Kpyanos, I1. IO. Heanos, A. A. Kopcyu

MATEMATHYECKOE OBOCHOBAHUE DO@O®EKTUBHOCTU TOPMOKEHUSA
C TOCTOSAHHBIM 3HAYEHUEM KOD®PUIIUEHTA 3AIIACA IO HAKATHIO *

AHHoTanusi. MeToaMi MaTeMaTHUeCKOTo OIMCaHUs M paciyeTa 000CHOBAHO TIPEUMYILIECTBO
peanu3aniy TOPMO3HOM KPHBOI MaCCaXXMPCKOTO Moe3/1a ¢ 00ecrieyeHneM MOCTOSTHHOTO Kod(hu-
IIMeHTA 3a11aca Mo HaXKaTHIO, ONIPEICIICHHOTO paHee Ul 00eCTIeUeH s OIMHAKOBBIX YCIIOBHH 110
CBOWCTBY 3aKJIMHMBAHMS KOJIECHBIX Map (103a) Ha BCEM IepHoJie TOpMOXKeHHs1. BriBeieHa 3aBu-
CHMOCTb YCKOPEHHSI TOPMOKEHHS OT JIaHHOTO Ko3(unuenTa. PeieHneM MHTErpaibHbIX ypaB-
HEHMI1 JUIS TUTIOBBIX MTAPaMETPOB 110€3/1a IIOCTPOSHBI 3aBUCHMOCTH MPOHICHHOTO Iy TH OT CKOPO-
CTH (TOPMO3Hasl KpUBasi), YCKOPEHHUS TOPMOKEHHUSI OT CKOPOCTH M BpEMEHH TOPMOYKEHHS TIPH T10-
CTOSIHCTBE YKa3aHHOTO Kod(duirieHTa. HazBaHHbIe XapaKTepUCTUKH ObUTH CPaBHEHBI C aHAJIO-
TMYHBIMY TTapaMeTpaMH IIPU peaTn3aiiy APYTUX CIIOCOOO0B YIIPaBISHHUsI TOPMOKEHUEM Ha OJTHOM
¥ TOM K€ TOPMO3HOM ITyTH: IIPH ITOCTOSTHHOM YCKOPEHHH H ITOCTOSHHOM TOPMO3HOM Ha)KaTHUH
(TTOCTOSIHHOM JIaBJIEHHH B TOPMO3HOHM Maructpaiy). [TokazaHa 3 QeKkTHBHOCT Tpe iaraeéMoro
METO/Ia TOPMOYKEHHS B CPABHEHHH C BBIIICOMTHCAHHBIMU.

KioueBble cj10Ba: TOPMO3HOH IMyTb, HJIEKTPOITHEBMATHUECKHE TOPMO3a, TTACCAKUPCKUI
HOJBMKHOU cocTaB, 3(p(HeKTHBHOCTH TOPMOKEHHS, 0€3bI030BOE TOPMOXKEHUE, KO UIeHT
3amaca 1o HaXkaTuro.

Jast murupoanusi: Kpyrinos, C. I1. Marematuueckoe ob6ocHoBaHHME 3()(HEKTHBHOCTH
TOPMOYKEHUS C IOCTOSIHHBIM 3HaueHreM Koddduumenra 3anaca o Haxaruto / C. I1. Kpyrios,
I1. ¥O. UBanoB, A. A. KopcyH // BecTHrk POCTOBCKOTO TOCY1apCTBEHHOTO YHUBEPCUTETA ITY-
teit coobmenust. — 2023. — Ne 3. — C. 159-168. — DOI 10.46973/0201-727X_2023_3_159.

* Pabora BrInoaHeHA B paMKax rocy1apCTBEHHOI0O 3aJilaHus 110 FOC}’,Z[apCTBeHHOﬁ pa60Te ((A,HaHTI/IBHaH CHUCTEMA
ABTOMATUYCCKOT'O YIIPABJICHUS C MOBBIIICHHOM 3(1)(1)€KTI/IBHOCTI)IO TOPMO3aMH NACCAKHUPCKUX U BBICOKOCKOPOCTHBIX I10-

e310B» Ne 121050600026-9 ot 06.05.2021.
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S. P. Kruglov, P. Yu. lvanov, A. A. Korsun

MATHEMATICAL RATIONALE OF BRAKING EFFECTIVENESS
WITH A CONSTANT PRESSURE SAFETY FACTOR

Abstract. Using methods of mathematical description and calculation, the advantage of
implementing the braking curve of a passenger train is substantiated, ensuring a constant pres-
sure safety factor, previously determined to ensure the same conditions for the property of
wheel pairs throughout the entire braking period. The dependence of braking acceleration on
this coefficient is derived. By solving integral equations for typical train parameters, the de-
pendences of the distance traveled on speed (braking curve), braking acceleration on speed
and braking time were constructed at a constant specified coefficient. These characteristics
were compared with similar parameters when implementing other methods of braking control
over the same braking distance: with constant acceleration and constant brake pressure (con-
stant pressure in the brake line). It is shown the effectiveness of the proposed braking method
in comparison with those described above.

Keywords: braking distance, electro-pneumatic brakes, passenger rolling stock, braking
efficiency, skidless braking, pressure safety factor.

For citation: Kruglov, S. P. Mathematical rationale of braking efficiency with a constant
pressure safety factor / S. P. Kruglov, P. Yu. Ivanov, A. A. Korsun // Vestnik Rostovskogo
Gosudarstvennogo Universiteta Putey Soobshcheniya. — 2023. — No. 3. — P. 159-168. —
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B. . Moucees, A. B. ’Kebanoe

PA3OI'PEB 3ACTHIBHIIUX HE®TEINPOAYKTOB IIPU BBII'PY3KE U3 IUCTEPH
PA3JIMYHOI'O HASHAYEHMUSA B 3UMHHUX YCJIIOBUAX

AnHoTtanus. TemaTrka craTby 00yciIOBIeHAa HEOOXOJUMOCTBIO OPTaHN3aLH TIEPEBO30K
3aCTHIBAIOIINX HAJIUBHBIX IPY30B Ha TeppuTopuu Poccuiickoit @eaepannu npu oTpULATEb-
HBIX TemnepaTypax. K Takum rpy3aM MOXHO OTHECTH KOTENbHbIE M (IIOTCKHE Ma3yThl, Kpe-
KHUHT-OCTAaTKH, TsOKelble He(TSHbIe Macia, TyIpoHbl 1 HeQTeOuTyMBI U Ap. PaccMaTpuBaercst
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c1roco0, 00ecIIeunBaOIINKA CO3/TaHAE TICPBUYHBIX KAHAJIOB B 3aCTHIBIIEH Macce HeTemnpo-
JIyKTa C BO3MOXHOCTBIO UCTIOJIb30BAHMS KaK IMapopa3orpeBaroIIeii CUCTEMBI, TaK H 3JICKTPO-
paszorpesaroineii cucteMbl, 000pyJOBaHHBIX JIMHEHHBIMH HArPEBATEIBHBIMU JJIEMEHTAMHU.
YerpoiicTBo obecrieunBaeT OBICTPBIA Pa3MBIB 3aTBEPACBINCH (DpaKIIMH, TPOBOIUMBINA TTpaK-
TUYECKH OJTHOBPEMEHHO C BBITPY3KOii. [IpeaaraeMbie MeponpusTHsI, HAIIPaBJICHHBIC HA 10~
BBHIIICHUE YCTOMYUBOCTU JBMIKCHHS BaroHA-IUCTEPHBI MIU aBTOMOOWJIBHOW IUCTEPHBI, a
TaKXe CHYDKCHHE 3aTpaT BPEMEHH U TETUIOBOW SHEPTHHU TP BBITPY3KE 3aCTHIBAIOIIUX HATUB-
HBIX TPY30B, JIETKO OCYIIICCTBUMBI,

KiroueBble ¢j10Ba: BaroH-1IUCTEPHA, AaBTOMOOWIILHAS IIUCTEPHA, TPAHCIIOPTUPOBKA 3aCThIBA-
IOIIUX IPY30B, PA30TPEB BSI3KUX IPY30B, BBITPY3Ka MPH OTPHIIATEIIHLHBIX TEMITEPATypax.

Jas uutupoBanus: Moncees, B. M. PazorpeB 3acTeBImx HE(QTEMPOAYKTOB IPH BEI-
Tpy3K€ W3 MHCTEPH pa3IMYHOrO Ha3HadeHWs B 3UMHHX ycioBuax / B. M. Moucees,
A. B. XKebanos // BectHuk PoCTOBCKOTO rocyaapCTBEHHOTO YHHUBEPCHTETA MyTel cooOlIe-
aust. — 2023. — Ne 3. — C. 169-176. — DOI 10.46973/0201-727X_2023_3_1609.

V. |. Moiseev, A. V. Zhebanov

HEATING OF FROZEN PETROLEUM PRODUCTS DURING UNLOADING FROM TANKERS

FOR VARIOUS PURPOSES IN WINTER CONDITIONS

Abstract. The subject of the paper is due to necessity to organize the transportation of the
solidified bulk cargo on the territory of the Russian Federation at subzero temperatures. Such car-
goes include boiler and naval fuel oil, cracking residues, heavy petroleum oils, tar and oil bitumen,
etc. A method is considered that provides the creation of primary channels in the solidified mass
of petroleum product with the possibility of using both a steam heating system and an electric
heating system equipped with linear heating elements. The device provides rapid erosion of the
solidified fraction carried out almost simultaneously with unloading. The proposed measures
aimed at increasing the stability of the movement of a tank car or a tank car, as well as reducing
the time and thermal energy costs when unloading solidified bulk cargo are easily feasible.

Keywords: tank wagon, tank car, transportation of solidified cargo, heating of viscous cargo,
unloading at subzero temperatures.

For citation: Moiseev, V. |. Heating of frozen petroleum products during unloading from tank-
ers for various purposes in winter conditions / V. I. Moiseev, A. V. Zhebanov // Vestnik Ros-
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B. A. Conomun, B. B. [lImanke

CIIOCOB JUAT'HOCTUKHA JEPEKTOB KOJIECHBIX ITAP IIOJABUKHOI'O COCTABA
MATHUTOUMHAYKIUOHHBIMU JATUUKAMU

AnHoTtanus. [ToBblieHHE HAIGKHOCTH M TapaHTUPOBaHKE OecriepeOoiiHON paboTHI Ke-
JIE3HOM JIOPOTH — 3TO 33ja4a, PelIeHHE KOTOPOHl JISKHUT B 001aCTH (DYHKIIHOHATBHBIX BO3MOXK-
HOCTEH MarHUTOWH/YKIIMOHHBIX IaTYMKOB. Pe3ysbTaThl JAaHHOTO MCCIIETOBAHMUS MOTYYCHBI
Ha OCHOBE MHOT'OJICTHETO OIBbITa 3KCIUTyaTallM MarHUTOMHIYKIIMOHHBIX JaTYUKOB B CHCTE-
Max keje3HoopokHoit aBroMatuku (JKAT). Beut u3ydeH anroput™M WACHTU(DHKALMH Jie-
(ekTa Koneca, OCHOBAHHOTO Ha BBIJCICHUH MOJIE3HOTO CHI'HAJIA, & TAK)XKE OIPE/ICICHUE CUT-
HaJia, COOTBETCTBYIOLIETO OIpeIeIeHHOMY THITy fedexTa. Pe3ynbraThl HCCIeJ0BaHHS T03BO-
T chOpMYITHPOBATh IUIaH MOJCPHU3AIMN MarHUTOMHYKIIHOHHBIX JTATYMKOB C MEPCIICK-
THBOW 00BEIMHEHHUS UX B CHCTEMY MOHHTOPUHIA, KOTOPasi OyIeT HEMPEPhIBHO JIMAarHOCTHPO-
BaTh TEXHHYECKOE COCTOSHUE MIOBEPXHOCTU KAaueHHsI KOJIEC MOABMKHOTO COCTABA ITPH IBHIKE-
HHU HaJ1 IaTYMKOM. BHepeHne 1aHHO# METOAMKY aHaIM3a TI03BOJIMT JMarHOCTHPOBATh U3b-
STHBI JKEJIC3HOIOPOKHBIX KOJICCHBIX AP HEMOCPECTBEHHO HA MapIIpyTe CICIOBAHUS 1MOe31a
Y TapaHTHPYET CHI)KCHNE aBapUITHOCTH Ha JKEJIe3HBIX J0porax Haiiel cTpanbl. Takke paspa-
0aThIBalOTCS aJITOPUTMBI CUTHAJIOB, COOTBETCTBYIOIIUX KOHKPETHOMY Je(EKTy, U BHEAPEHHE
pa3paboTaHHOTO MPOTPAMMHOTO 00ECTICUEeHUS TSl paCIIUPEHHs PYHKIMOHATBHBIX BO3MOXK-
HOCTEH MarHUTOMHIYKIIMOHHBIX TATYUKOB.

KiroueBble c10Ba: MarHUTOMHAYKIIMOHHBII TaTYMK, MOHUTOPHHT COCTOSIHHS KOJieca, 13-
HOC KOJICCHOM Mapbl, PyHKIMOHAJIbHAS TUArHOCTHKA, AHAJIN3 CUTHAJIOB,

st untupoBanusi: Conomus, B. A. Cioco6 nuarHocTHkH eeKTOB KOJECHBIX Hap Io-
JBI)KHOTO COCTaBa MAarHUTOMHIYKIIMOHHBIMU aatankamu / B. A. Conomun, B. B. Illtanke //
BectHrk PocTOBCKOTO rOCyIapCTBEHHOTO YHUBEpPCUTETA ITyTel coodmienus. — 2023. — Ne 3.
—C. 177-187. - DOI 10.46973/0201-727X_2023_3 177.

V. A. Solomin, V. V. Shtanke

A METHOD FOR DIAGNOSING DEFECTS IN WHEEL SETS OF ROLLING STOCK
BY MAGNETOINDUCTION SENSORS

Abstract. Increasing reliability and guaranteeing uninterrupted operation of the railway is
an objection where its solution lies in the field of functionality of magnetic induction sensors.
The results of this study were obtained on the basis of many years of experience in operating
magnetic induction sensors in railway automation systems (RAS). An algorithm for identify-
ing a wheel defect based on isolating a useful signal, as well as determining a signal corre-
sponding to a certain type of defect, was studied. The results of the study made it possible to
formulate a plan for the modernization of magnetic induction sensors with the prospect of
combining them into a monitoring system that will continuously diagnose the technical con-
dition of the rolling surface of rolling stock wheels when moving over the sensor. The intro-
duction of this analysis technique will make it possible to diagnose flaws in railway wheel sets
directly on the train route and guarantee a reduction in the accident rate on the railways of our
country. Algorithms for signals corresponding to a specific defect are also being developed,
and the implementation of developed software to expand the functionality of magnetic induc-
tion sensors is being developed.

Keywords: magnetic induction sensor, wheel condition monitoring, wheel set wear, func-
tional diagnostics, signal analysis.

For citation: Solomin, V. A. A method for diagnosing defects in wheel sets of rolling stock
by magnetoinduction sensors / V. A. Solomin, V. V. Shtanke // Vestnik Rostovskogo Gosu-
darstvennogo Universiteta Putey Soobshcheniya. — 2023. — No. 3. — P. 177-187. —
DOI 10.46973/0201-727X_2023_3_177.
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JI. A. Acmpaxanyes, M. I1. bazunescxuil, O. B. Jlobanos, B. I1. Cmynuyxuii

PA3PABOTKA MATEMATUYECKHWX MOJIEJIEMN HAIIPSKEHHO-JE@OPMHUPOBAHHOTI'O
COCTOAHUA METAJVIMMECKHUX OITOP KOHTAKTHOM CETH XKEJIE3HBIX TOPOI"
METOJAMMU TEOPUU IIVIAHUPOBAHUSA SKCIIEPUMEHTA

Annoramus. PaccMoTpena pazpaboTka MaTeMaTHYeCKHX MOJIeNeld HanpsHKeHHO-1edop-
MHUPOBAaHHOTO COCTOSIHUS METAJUTMUECKUX OMOp KOHTAKTHOM CETH Kele3HBIX Jopor. B kaue-
CTBE MAaTEMaTHYECKOrO aIllapaTa HCHOIb30BaHBl METOAbI TEOPUH IIAHWPOBAHMS SKCIEPH-
MeHTa. HanpspkeHHO-ne(OpMUPOBaHHOE COCTOSIHUE XapakKTEPU3YeTCd MAaKCHMAalbHBIM
HaIIPsKCHUEM B 3JICMCHTC 110 MI/I3CCy, MaKCHUMaJIbHBIM NIPOAOJIbHBIM HOPMAaJIbHBIM CKAaTbIM
U PacTSAHYTHIM HampspKeHHEM, Acopmarmell ieMeHTa. BXOQHBIMU NIepeMEHHBIMU BBICTY-
NAI0T CKUMAIOIIAS/PACTATUBAIOILAS CHJIa, HATMUME TOBPEXKICHHS Ha 3JIEMEHTE, ero [UIMHA U
TUIOIIA/(b TTOTIEPEYHOT0 CEUYEHUs, OMIOJIHUTENbHAS CIla B MTOTNIEpEeYHOM HamnpaieHud. [Ipo-
BEJICH IMOJTHBIN (PaKTOPHBIN SKCIEPUMEHT U3 32 onbITOB. ONBITH MPOBEICHBI C UCTIONIb30Ba-
HHUEM IIPOTPaMMHOI0 KOMIUIEKCa KOHEYHORJIEMEHTHOT0 MoaeupoBanus Femap. Ilo pe3ynb-
TaTaMm OIIBITOB C TIOMOLIBIO SKOHOMETpHYecKoro nakera Gretl mocTpoeHsl yeTbipe MaTeMaTu-
YCCKHUX MOJCIIN PErpe€CCUOHHOI0 THUIIA. C ux IIOMOIIBIO BBISABJICHBI q)aKTOpLI, OKa3bIBarOIIue
HaunOoJiee CHIIbHOE BIIMSIHUE Ha HANPSHKEHHO-Ie(OPMUPOBAHHOE COCTOSIHUE.

KnroueBble c10Ba: KOHTaKTHAsl CETh, ONOPHI, XKeNe3Hask JOpora, HalnpsbKeHHO-IedopMupo-
BaHHOE COCTOSIHHE, TEOpHs! TUIAHUPOBAHMUS IKCIIEPUMEHTA, MaTeMaTH4ecKast MOZEIb.

Jns uuTupoBanusi: Pa3paboTka mMaremaTndeckux Mojelneil HamnpsukeHHO-IehOopMHpPO-
BaHHOTO COCTOSIHHSI METAJUTMYECKUX OITOpP KOHTAKTHOM CETH JKEJIE3HBIX JOPOT METO/IaMH TEO-
puM manupoBanus skcniepumenta / JI. A. Actpaxanues, M. I1. baszunesckuii, O. B. JIo6anos,
B. Il. Crynuukuii // BectHrk PocToBCKOro rocyaapcTBEeHHOIO YHUBEpCUTETA IyTel cool1e-
Hust. — 2023. — Ne 3. — C. 188-195. — DOI 10.46973/0201-727X_2023_3_188.

L. A. Astrakhantsev, M. P. Bazilevsky, O. V. Lobanov, V. L. Stupitskiy

DEVELOPMENT OF MATHEMATICAL MODELS OF THE STRESS-STRAIN STATE
OF METAL SUPPORTS OF THE RAILWAY OVERHEAD LINE BY METHODS
OF EXPERIMENTAL PLANNING THEORY

Abstract. The paper is devoted to the development of mathematical models of the stress-strain
state of metal supports of the railway overhead line. The methods of the theory of experimental
planning are used as a mathematical apparatus. The stress-strain state is characterized by the max-
imum Mises stress in the element, the maximum longitudinal normal compressed and stretched
stress, and the deformation of the element. The input variables are the compressive/tensile force,
the presence of damage on the element, its length and cross-sectional area, additional force in the
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transverse direction. A complete factorial experiment of 32 experiments was conducted. The ex-
periments were carried out using the Femap finite element modeling software package. Based on
the results of the experiments, four regression-type mathematical models were constructed using
the Gretl econometric package. With their help, the factors that have the strongest influence on the
stress-strain state have been identified.

Keywords: overhead line, supports, railway, stress-strain state, theory of experiment plan-
ning, mathematical model.
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H. C. I[louec, B. H. Manviues

HNCCIEAOBAHUE TPUBOTEXHUYECKHUX XAPAKTEPUCTHUK HOBbIX
KEPAMOIIOJIMMEPHBIX IIOKPBITUI B 9KOJIOTI MYECKH BE30IMACHBIX
CMA30OYHBIX MATEPHUAJIAX

AHHoTanus. Pabora nocesieHa HeclieIOBaHUI0 HOBBIX KePaMOIIOIMMEPHBIX MTOKPBITHH,
c(hOpMHPOBAaHHBIX METOJOM MHUKPOAYroBoro okcuauposanus (MZ1O), npu TpeHHU B 3KOJIO-
THUYECKH 0E€30MacCHBIX CMA30YHBIX MaTepHanax, B KaueCTBE KOTOPBIX UCIIOJIB30BAIN MOIHAIb-
daonedun (ITAO), nommTanenrmkons (I1317) n aumzorpunenmn agunar (JJUTA). Gopmu-
POBaHHNE MOKPBITHI MPOU3BOJIMIN B CJIA0OIEIOUHOM 3JIEKTPOJINTE C JOOABIEHUEM CYyCIICH-
3un (roporutacTa MpH MCIOIB30BAHUU LHUKIMYHOTO pekuma. i yiydineHus npoYHOCTH
CIeryIeHns1 ToporiacTa ¢ OKCHJIHON MaTpUIlel POU3BOIMIN JONOJHUTENBHYIO TepMHUYE-
cKyr0 00pabotky. [lonmydeHHble KepaMOTIOIMMEPHBIE MIOKPBITHS COCTOST U3 OKCHUIHOM MaT-
PHLEBI ¢ BHEIPEHHBIMU B Hee yacTuiamu (roporuiacta. [IpoBeeHHbIe UCTIBITAHUS [TOKa3aIH,
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YTO HOBbIE KEPaMOIOIUMEPHBIE TIOKPHITHS UMEIOT YIydIlIeHHbIE TPHOOTEXHUYECKHE XapaK-
TEPUCTUKH OTHOCUTEIHHO TPATUITMOHHBIX M J1O-ITOKPHITHII PU TPEHUH KaK IO CTallH, TaK H
M0 OJTHOMMEHHOM TOBEPXHOCTH.

KiioueBble cj10Ba: MEKPOIYTOBOE OKCHIUPOBAHIE, KEPAMOIIOIMMEPHBIE TOKPBITHS, TPH-
OOTEXHUYECKUE XapaKTEPUCTUKH, IKOJIOTUIECKH OS30MMaCHbIC CMa30YHbIC MATSPUAIIHI.

Jost umtupoBanusi: [loyec, H. C. MccnenoBanne TpHOOTEXHUYECKUX XapaKTEPUCTHUK HO-
BBIX KE€PAaMOITOJIMMEPHBIX MOKPBITHIA B SKOJIOTHYECKH O€30MaCHBIX CMa304YHBIX MaTepraax /
H. C. Ilouec, B. H. Manpiies // BectHnk PocToBCKOT0 TOCy1apcTBEHHOTO YHUBEPCHUTETA ITY-
teit coobmenus. — 2023. — Ne 3. — C. 196-203. — DOI 10.46973/0201-727X_2023_3_196.

N. S. Poches, V. N. Malyshev

STUDY OF TRIBOTECHNICAL CHARACTERISTICS OF NEW CERAMIC-POLYMER

COATINGS IN ENVIRONMENTALLY SAFE LUBRICANTS

Abstract. This work is devoted to the study of new ceramic-polymer coatings formed by
microarc oxidation (MAQO) method during friction in environmentally saved lubricants using
polyalphaolefin (PAO), polyethylene glycol (PEG) and diisotridecyl adipate (DITA). The
coatings were formed in a weakly alkaline electrolyte with the addition of a fluoroplastic sus-
pension using a cyclic mode. To improve the adhesion strength of fluoroplastic to the oxide
matrix, additional heat treatment was performed. The resulting ceramic-polymer coatings con-
sist of an oxide matrix with fluoroplastic particles embedded in it. Tests have shown that new
ceramic-polymer coatings have improved tribological characteristics relative to traditional
MAO coatings at the friction both to steel and to the eponymous surface.

Keywords: microarc oxidation, ceramic-polymer coatings, tribotechnical characteristics,
environmentally safe lubricants.
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A. B. Xapumounos, E. K. Poibnuxos

BO3MOKHOCTb IPUMEHEHUSI B Y3JIE T'OPU30OHTAJIBHOM CBSI3U
KOJIECHOM ITAPBI 1 PAMBI TEJEKKH T'MIPOBJIOKA
C YACTOTHO-3ABUCUMOM YIIPYTO-BSI3KOM XAPAKTEPUCTUKOMN

AnHoTanus. PaccMoTpeHa BO3MOXXHOCTB ITPUMEHEHHS B y3JI€ CBSI3M OYKCOBOTO phIUara ¢ pa-
MOH TEJeKKHA CKOPOCTHOTO AJIEKTPOIIOe3/1a TUIPOOIOKa, UMEIOIIEr0 YaCTOTHO-3aBUCHMYIO Xa-
PaKTEPUCTUKY paluaIbHOW TOPU30HTAITLHOM JKECTKOCTH. KOHCTpYKIMS rHpo0IIoKa O3BOISET
KOMOMHHPOBATh HA3KHE 3HAUCHHUS TIPOJIOIBHOM KECTKOCTH TP JABIKEHUH B KPUBBIX YUaCTKaX
MTyTH C BBICOKWUMHF 3HAYEHUSMH ITPOIOITHLHOM KECTKOCTH, HEOOXOAMMBIMH [T yCTONYHUBOCTH JIBU-
JKEHHS C BBICOKOM CKOpOCThI0. C YBEIMYEHHUEM CKOPOCTH JIBMKECHUS JKEIE3HOIO0POKHOTO IKH-
Taka 9acTOTa TOPU30HTAITLHBIX KOJICOaHUH KOJIECHOM Maphl YBEITMYUBACTCS, YTO IIPUBOJTUT K BO3-
pacTaHHIO TUHAMIYECKOH KECTKOCTH THAPOOIIOKA M 00SCIIEYEHHIO BEICOKOW KPUTHUYECKOH CKO-
pocTy 3kunaXxa. J[BrkeHrne B KPUBBIX YIacTKaX ITyTH, HAITPOTUB, OCYIIECTBIISETCS C MEHBIINMHU
CKOPOCTSIMHU JIBIDKCHHS U 4aCTOTaMM KoJieOaHui KoJiecHOU mapbl. [1o100p onTUManbHBIX napa-
METPOB THPOOIIOKA TIO3BOJISIET OOECTICUNTh KaK BEICOKHIA 3a1ac YCTOMYINBOCTH, TaK U YMEHBIIIe-
HHE yTi1a HaOeraHus KOJIECHOM Maphl IPH ABIKEHUH B KPUBBIX YUACTKaX IMyTH W, KaK CIIC/ICTBHE,
CHIDKEHHE U3HOCa MOBEPXHOCTEH KoJleca 1 pesbea.

KuroueBsble cji0Ba: MaTeMaTHUYeCKOE MOJECITUPOBAHUE, THIPOOIIOK, CKOPOCTHOM 3JIEKTPO-
Moe3/1, AMHaAMUYeCcKasl )KECTKOCTh, YHUBEPCATbHBIN MEXaHU3M.

Juast uutupoBanusi: XapuroHoB, A. B. Bo3aMOXHOCTbh IPUMEHEHHUS B Y3JI€ TOPU30HTAIIb-
HOU CBSI3M KOJIECHOM Maphbl U PaMbl TEJIEKKU THIPOOITIOKa C YACTOTHO-3aBUCHUMOM yIIPYTo-Bsi3-
Koit xapaktepuctukoii / A. B. Xapurtonos, E. K. Peionukos / Bectauk PoctoBckoro rocyaap-
CTBEHHOTO yHHUBepcHuTeTa mytei coobmeHus. — 2023. — Ne 3. — C. 204-214. -
DOI 10.46973/0201-727X_2023_3_204.

A. V. Kharitonov, E. K. Rybnikov

THE POSSIBILITY OF USING A HYDROBLOCK WITH A FREQUENCY-DEPENDENT
ELASTIC-VISCOUS CHARACTERISTIC IN A HORIZONTAL COUPLING UNIT
OF A WHEELSET AND A TROLLEY FRAME

Abstract. The paper considers the possibility of using a axle lever with a trolley frame of
a high-speed electric train in the communication node instead of a traditional rubber-metal
hinge with a conditionally constant longitudinal stiffness - a hydroblock having a frequency-
dependent characteristic of radial horizontal stiffness. This design of the hydroblock allows
you to combine low values of longitudinal stiffness when moving in curved sections of the
track with high values of longitudinal stiffness necessary for stability of movement at high
speed. With an increase in the speed of movement of the railway crew, the frequency of hori-
zontal vibrations of the wheelset increases, which leads to an increase in the dynamic rigidity
of the hydroblock and ensuring a high critical speed of the crew. On the contrary, movement
in curved sections of the track is carried out with lower movement speeds and vibration fre-
guencies of the wheelset. The selection of optimal parameters of the hydroblock makes it pos-
sible to provide both a high margin of stability and a decrease in the angle of approach of the
wheelset when driving in curved sections of the track, and as a result, a decrease in wear on
the surfaces of the wheel and rail.

Keywords: mathematical modeling, hydroblock, high-speed electric train, dynamic rigid-
ity, universal mechanism.

For citation: Kharitonov, A. V. The possibility of using a hydroblock with a frequency-
dependent elastic-viscous characteristic in a horizontal coupling unit of a wheelset and a trol-
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TPEBOBAHHUS K O®OPMJIEHUIO CTATEM
JJIA ITYBJIUKALIUNU B KYPHAJIE «BECTHUK PI'YIIC»

1 Marepuanabl cTaTeil MPEICTABISAIOT B BUIEC TEKCTOB, OT(OPMATUPOBAHHBIX M PacledyaTaHHBIX
Ha JIa3€pPHOM WJIM CTPYHHOM TNpHHTEpe (MPHUTOJHBIX JJS CKaHUPOBaHMs) Ha Oenoii Oymare ¢opmara A4
(210%297 mm) B omHOM dK3eMITIsIpe. PexomenayeMblii 00beM ctatbu — 5—15 cTpanut.

OnHOBPEMEHHO NPEACTABISIOT MIEKTPOHHYIO BEPCHIO CTAThH, BHIITIOJIHEHHON B TEKCTOBOM PEAAKTOPE
Word for Windows, mpudt Times New Roman, 11 pt, Me:KCTpoUuHBIil HFHTEpBaI — OAMHAPHBIi, BBIpABHHUBaHHE
0 MIMPHHE, ad3amHblid otcTyn — 1,25 cM, Bce monst — 2 cM.

2 Ha mepBoii cTpaHHIle TOMKHBI OBITH YKa3aHBI:

Y/JIK — B 1eBOM BEpXHEM YIIIy;

WHTEPBAJ;

UHUWUATBL U hamunuu agmopog — 10 LEHTPY, KypCUBOM;

WHTEpBA;

Ha36aHue cmampu — 3arJIaBHBIMU OYKBaMH, ITOTYKUPHBIM IIPUQTOM, 10 LEHTPY, O€3 NEPEHOCOB;
WHTEpBAJ;

annomayusn (80-150 cios);

karoueeste croea (5-10 cios);

HWHTEpBAJ;

meKcm cmamupu — 1IeYaTaeTcsl ¢ IepeHOCaMH.

WHTEpBAJ;

CRUCOK JTUmepamypel Ha PyCCKOM U aHTJIMHACKOM si3bIKax (He MeHee 10 HCTOYHUKOB).

CraThs JI0JKHA COJIEPXKATh BBOJHYIO YacTh, LIellb HAYYHOH pa3paboTKH, OCHOBHYIO YacTh U BbI-
BOJIbL. TeKCT cTaThy IOJKEH OBITH THIATELHO OTPEAAKTUPOBAH U FOTOB JJISl MAKETHPOBAHUSI U BEPCTKH JKYyp-
HaJla Ha KOMITBIOTEpE.

4 ByKBBI JJATUHCKOTO anaBuTa HAOUPAIOT KypCUBOM, OYKBBI IPEUECKOTO U PYCCKOTO au(aBUTOB
— npsmbIM mpudroM. Maremarndeckue cuMBoiibl lim, In, arg, const, sin, cos, min, max u T.1. HabuUparT
npsMbIM TprdToM. AOOpEeBHATYpPHI ClieAyeT pacinppOBHIBATH ITPH UX TIEPBOM YIIOMUHAHUH B TEKCTE.

5  ®opmyasl. bonbimue Gpopmysiel HEOOXOAUMO Pa3OUTh Ha OTAENbHBIE (pparMeHThl. PparMeHTHI
(hopMyI1 IO BO3MOKHOCTH JOJKHBI OBITH HE3aBUCUMBI (TIpH paboTe B POpMYIHLHOM PEAAKTOPE Kaxaasi CTpoOKa
— OT/IeNbHBINA 00beKT). Pacmonarats GpopMybl clienyeT Mo IMEeHTPY CTPOKH.

bykeetJul,eul,hun,qug, VuU, O (6ykea) u 0 (HOJIB) TOKHBI Pa3IUYaThCS 110 HAYSPTAHHIO.

Tupe, neduc, 3HaK «MUHYC» 0003HA4YarOT COOTBETCTBYIOIIMMHU 3Hakamu. HymepoBaTp ciemyer
TOJIBKO T€ (POPMYJIBI, HA KOTOpPBIE €CTh CCBUIKM B Tekcte. Homep ¢opmynsl cieayer nedatars B Word oT1-
JIeTTbHO OT (OpMYII, B KPYTIIBIX CKOOKaX IO MPaBoOMy Kparo.
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6 Pucynku u dororpadum, BEIIOJTHEHHBIE YSTKO U KOHTpPAacTHO B opmare *.tif, *.jpg, *.png, c
paspemienuem He Menee 300 Touek Ha AWM, ciledyeT pa3MellaTh B MOPSOKE WX YINOMWHAHUS B TEKCTE.
Cchulkn HA PHCYHKHU B TEKCTE U TIOPHUCYHOYHAsI MOANUCH 00S3aTEIIBHEI.

7 TaGauusbl clieyeT pa3MeniaTh 1o Mepe YIIOMHHaHUS B cTaThe. CCHUIKH Ha TaOIHIIBI B TEKCTE U
Ha3aHuA Ta0aHIl 00SM3aTEIbHBL.

8 Cnucox auTepaTtypbl NPUBOAAT OOMIMM CIIMCKOM B KOHIIE CTaThH U COCTAaBIISIIOT B COOTBET-
CTBUH C TTOCJIEIOBATEIFHOCTHIO CCBIIOK B TEKCTE, KOTOPBIE 0003HAYAIOT apaOCKUMHU NU(ppaMH B KBaJPaTHBIX
ckobkax. Jlutepatypy opopmisitoT Tosbko cornacHo ['OCT P 7.0.100-2018. [pu Hamuuuu y ctathil udpo-
Boro uaeHtudukaropa oobekra (DOI) ero ykazanue o0s3aTenbHO.

CraTbst JOKHA OBITH 00513aTEFHO TOANMCAHA BCEMU aBTOPAMH.

9  Marepuansbl, NIpujaraemMble K cTaTbe, JOIDKHBI COACPIKATh CIEYIONINE CBEIeHNs (Ha PYCCKOM
Y aHTJIMACKOM SI3BIKaX):

m  Ha3Banue craTbu (3arJaBHBIME OYKBaMu, MOJTYKUPHBIM HIPH(TOM).
damunusi, UMs1, OTYECTBO aBTOpa (IIOITHOCTHIO, O€3 COKpaICHUH ).

MecTo paboTHI Ka)kK10T0 aBTOPa B IMEHUTEIHHOM TTaJIeKe.

VYueHas creneHb, yaeHOe 3BaHHe, TOJDKHOCTb.

E-mail.

AHHOTaIus (KpaTKoe coiep KaHre CTaThH, BKITIOUatolee 3—4 MpeiIoKeHus).
Kirouessle crosa.

YciioBUS M NOPAJOK NYOJIUKALMHU CTATEH B KypHAaJe

CraTtbs 10/KHA ObITH 0popMJIEHA N0 IPUJIATaeMbIM TPeOOBaHHSIM.
ABTOp UMeeT NpPaBo ONMy0JIMKOBATH B HOMepe O/IHY CTAThIO.
ABTOpP MO:KeT NPHCJIATh CTATHIO B a/Ipec pelaKIuu:
10 T0YTe;
110 3JIEKTPOHHOI1 1oyre;
NPUHECTHU B PeJAKIUIO U NepPelaTh OTBETCTBEHHOMY ceKkpeTapio (TJ1. kopiyc, koM. J[ 107).
Crarbs, npeacTaBiisieMasi B peJaKIHIo, I0OJIKHA COOTBETCTBOBATH TeMaTHKe U3/IaHUS.

TemaTHKa *KypHaJia OXBAaThIBAET OCHOBHBIE MPOOJIEMBI TPAHCIIOPTA, & TAKXKE SHEPTEeTUKH, MAUIMHOCTPOCHHUS U
ynpasnenusi. [[yOnUKyIOTCS CTaThU 10 CICAYIOIUM CEKIIUAM:

—  MAIUHOCTPOCHHUE;

—  MOJBIXXHOM COCTaB, 6€30MaCHOCTD JIBHKCHUSI U SKOJIOTHS;

—  uH(pOpMAIMOHHBIC TEXHOJIOTHH, aBTOMATHUKA M TSICKOMMYHHKAIHH;

- yIIpaBJieHHE ¥ JOTUCTHUKA HA TPAHCIIOPTE;

—  KEeJIe3HOJOPOXKHBIH MyTh U TPAHCIIOPTHOE CTPOUTEIBCTBO;

—  TpaHCIOPTHAas YHEPreTHKA,;

—  MOJEIHMPOBAHUE CUCTEM U IPOIECCOB.

5 PenakumonHasi KoJulerusi NpUHAMAaeT JUISl My0JIMKAIMM CTATHH NOCJIe THIATEIbHONH HAy4YHOH JKcC-
NepPTHU3bL.

Juist myOnuKanuu oTOUPAOT CTAThU, KOTOPBIE MPEACTABISIIOT HAYYHBIH HUHTEPEC U SBJISIOTCS HOBOM CTYICHBIO
B pa3paboTke AaHHO# mpobiembl. CTaTbu MyOIUIIUCTHYECKOTO TUIaHA HEe TIPHHUMAOTCSL.

6  Ha3acexaHum peKoJIJIerui NPUHUMAIOT PellleHHe 0 BO3MOKHOCTH NMyOJINKAIIMU CTATHH TOJIbKO PH
HAJIMYMH MOJIOKUTEIbHON pelleH3nu.

7  Bce pacxoabl N0 MOAT0TOBKE K MYyOJIUKAIIMH ¥ U3IAHUIO )KYPHAJIA OIUIAYHBAET YHHBEPCUTET, B TOM
YHCJIe M OYTOBbIE PACXO/BI MPH NMEPEChLUIKeE )KYPHAJIa aBTOPaM.
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Hayuno-Texanueckuii xypHan «BecTHuk PocToBCckoro rocy1apcTBEHHOTO YHHUBEPCUTETA ITyTeH COOOLICHUS
(«Bectauk PT'YIICy) 3apeructpupoBan B DemepanbHoi ciry:kOe Mo Haa30py B cdepe CBA3u, HHYOPMAIIMOHHBIX TEXHO-
noruii 1 MaccoBeIX kKommyHauKanuii (POCKOMHAI30P), ceunetensctBo o peructpanuu [T Ne ®C77-77245 ot 20 HO-
s6pst 2019 r. XKypHan nmeer MexXayHApOIHBIM cTaHAapTHRINA cepranbHblii HoMep (ISSN 0201-727X), nmpucBoeHHBINH
Kuwxnoit manatoit Poccuiickoit @enepanuu.

VYupenutenem u u3nareneM spisieTcst OeneparbHOE TOCYIapCTBEHHOE OI0KETHOE 00pa30BaTEIbEHOE yUpeK Ie-
HHUE BBICIIETO 00pa3oBaHus «POCTOBCKMIA TOCYJapCTBEHHBIN yHUBEpCUTET IyTelt coobmenmsn» (PI'EOY BO PI'VIIC).

I'naBHBIA penakTop xypHasa — akageMuk PAH, 3acinyxeHHbIl fnesTenb Hayku PO, TOKTOp TEXHUYECKUX HAYK,
mpodeccop B.1. KomecHuxos.

B cocTaB penakiuonHo# kouteruu Bxoasat Beaymue yaensie PIYIIC, a Takxke qpyrux TpaHCHIOPTHBIX U aKaje-
Mudeckux yHuBepcuteToB CeBepo-KaBkasckoro pernona, Mockssl, Cankt-IlerepOypra, Pecnyonmku benapycs, Yern-
ckoit Pecriy6mnukw, [Tonbim, ®@panmmm.

KypHan BBIXOAUT C MEPUOAUYHOCTBIO 4 HOMEPA B TOJ, T.€. KayKAbII KBapTall.
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C ampenst 2004 rona «Bectauk PI'VIIC» BrimroueH B «IlepedeHb MEpHOANYSCKAX HAYIHBIX M HAYIHO -TEXHUIE-
CKUX M3JIaHUH, BeIycKaeMbIX B Poccuiickoit @enepanny, B KOTOPHIX PEKOMEHy€eTCsI ITyOJIMKAIUsl OCHOBHBIX pe3yJIbTa-
TOB JIUCCEpTalNil Ha COMCKaHKWE YYSHOW CTENeHN KaHAnuAaTa U JoKTopa Hayk» (pemenue [Ipesunuyma BAK Ne 6/4 ot
06.02.2004 r.). X)Kypnan Bowien Bo Bce nocieayromue peaakuuu [lepeuns.

«Bectruk PI'VIICy» — moamucHoe uznanue. C 2004 rona xypHai ObUT BKJIFOUCH B KATAJIOT IMTOIMTUCHBIX H3IaHUI
areHrcTBa «PocrieuaTsy». Takke BKIIIOUEH B KaTaJloT NOANUCHBIX u3naHuid O6beaunénnoro karanora «IIpecca Poccum»
(www.pressa-rf.ru mox uanekcom 53720).

INonmmucaTecs Ha )XypHAJ MOYKHO Yepe3 areHTcTBO noxnucku «Ypan-IIpece» u arearctBo «AP3Wy, pactpoctpans-
eTcsl XKypHaiI Ha TeppuTtopun Poccuiickoit @eneparmm. [loammcky MoxHO 0()OPMUTE Ha KBapTall, HA TIOJITO/Ta MIJIH Ha TOJI.

Kypnan «Bectauk PT'YIICy» OecruiaTHO paccpuiaeTcss BCEM OTPAaciIeBBIM By3aM, B PsiIi By30B MUHHCTEpCTBa
oOpazoBaHus M Haykn Poccnu, EeHTpalbHBIM U 30HAJIBHBIM HayYHO-TeXHUYECKHM Onbnrorekam, HUW nrdopmarmm.

IHouToBHIii agpec peqakuum:

344038, r. Pocto v/, ur. PoctoBckoro Crpenkosoro Iloxka Hapogroro Onomuenus, 1. 2.
PocToBckuii rocynapcTBEHHBIH YHUBEPCUTET MyTEH COOOIIEHNSI.

Penaxmus xyprana «Bectauk PI'YIICy.

Tenedon: +7 (863) 272-62-74. dakc: +7 (863) 255-37-85.

E-mail: pmv_nis@rgups.ru ; nis@rgups.ru (JOTIOTHATEIbHbIH).

ApxuB xypHana u TpeboBaHus Mo 0)OPMIICHHIO CTaTel pa3MelieHbl Ha caiite http://vestnik.rgups.ru.
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Hayunoe uzoanue

BECTHUK
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nyreii cood1enust

HayuHno-TeXHHUYECKHI )KypHAI
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YBaxaemble yuTaTe u!
BbI Mo:KeTe MOANUCATHCSA HA HAI JKYPHAJI Ha caiite WWWw.pressa-rf.ru.
HNnpexc xxypHana no karaigory 53720

IHonHOTEeKCTOBAsA Bepcusi cTaTell HAXOAUTCH B OTKPBITOM JI0CTYIIe HA caiiTe
Poccuiickoii Hay4HOIi 31eKTpOHHOM OMbauoTeKkn: Www.elibrary.ru
KypHaJ o0padaTbiBaeTcsi B CHCTEMAaX HHIEKCOB HAYYHOI0 HUTHUPOBAHUS
PUHII u Science Index

TpeOoBanus k 0(popMJIEHHIO cTaTell pa3MellleHbI Ha caiiTe
http://vestnik.rgups.ru

Penaktops: A.B. Aptamonos, T.B. bposckasi,
T.W. Ucaesa, T.M. Uecnoxona, K.1. ITaxanosa,
A.Il. KoHOHEHKO (aHTJTHHCKUH TEKCT)

Koppexkroper: A.B. Apramonos, T.B. bponckas,
T.W. Ucaesa, T.M. Uecnoxona, K.1. ITaxanosa,

A.I1. KoHOHEHKO (aHTTHHACKUI TEKCT)

Opurunan-maket xxypHana noarorosieH A.O. IloxyHuHoi

[onmmcano B mewars 21.09.2023. dopmar 60x84/8. Bymara odcernast.
Jara Beixoma B cBet 22.09.2023. Ve neu. 1. 25,33, H3zn. Ne 54,
[edats odcerHas. Tupax 510 ok3. 3aka3 Ne 55.
3Hak MHPOPMAIIMOHHOHN MpoyKIHK 16+, Ilena cBoOoHAs.

Yupenuren:

DenepanbHOE FOCYAAPCTBEHHOE 0I0IKeTHOE 00pa3oBaTe/ibHOE YUpesKIeHHe BhICIIero 00pa3oBaHus
«PoCTOBCKUIA rocy1apcTBeHHbI YHUBEPCUTET NYTeil CO001LIeHns»
(®I'bOY BO PI'YIIC)

Anpec yHMBepcUTeTa, U31aTes, pelaKIMM:
344038, r. PocToB H//1, mi. PocroBckoro Ctpeakosoro IoJska
Hapoanoro Ononyenns, a. 2.
Tenedon penakuun +7 (863) 272-62-74; paxc +7 (863) 255-37-85.
E-mail: pmv_nis@sci.rgups.ru; nis@rgups.ru

Anpec Tunorpagun :
«M3paTenbcTBo «D&V». CB-Bo Ne 003679887.
344037, r. PocToB-Ha-/lony, yua. 20 qunus, 54.
E-mail: divprint@mail.ru. Teaedon +7 (918) 543-75-63.
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