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I'EOTEXHUYECKASA MOJIEJb CUCTEMBI «<HACBIIIb —- OCHOBAHMUE)
B YCJOBUSX JETPAJIAIIMM MHOTOJIETHEMEP3JIBIX TPYHTOB B SIHAO *

AHHoTanmms. Jlerpaganys MHOroJeTHEMEP3JbIX TPyHTOB B SImano-Henenkom aBTOHOM-
HOM OKpYTe MMEET HETaTUBHBIA TPEH]I Ha YBEIMUEHHNE, YTO CBA3AHO KaK C N3MEHEHUEM KIIH-
MaTa, TaK 1 MH)KEHEPHO-X03sIIICTBEHHOM 1eATEIbHOCThIO YesloBeKka. B cTaTbe paccMoTpeH Bo-
MIPOC BO3HHMKHOBEHUS MPOCAJ0K OCHOBAHMA 3€MIISHOTO IOJIOTHA JIMHEHHON TpaHCIOPTHOM
nHPACTPYKTYphl B ApkTHdeckoii 30He Poccuiickoit deaepariiul ¢ TOUKH 3pEHUST YCTAaHOBKHU
B3aMMOCBSI3Y KPUOTEHHBIX Je(opMannii 1 XapaKTepuCTUK TpyHTOB. Pa3paboTaHa reoTexHu-
gyecKasi MOJIENIb CUCTEMBI «HACBINTb — OCHOBaHKUE» B YCIOBUSIX JAETPaalliil MHOTOJIETHEMEP3-
71X TpyHTOB B SIHA O, 1o3BoIIsIOmIas MpoeKTHPOBATH MEPOTPHUSATHS MO MIOBBIIIEHHUIO IKCILTY-
aTaIFiOHHON Ha/Ie)KHOCTH, Ha OCHOBE T€PM CTaOMIM3aMK TPYHTOB WIIH IPOTHBO e OpMAIIH-
OHHBIX COOpY>KeHHM. [IJis1 moATBEpKIEHHST BO3MOKHOCTH PacyeTOB MO pa3pabOTaHHOH Teo-
TEXHUYECKOMN MOJICJIN BBIIIOJIHECHA €€ BepI/I(i)I/IKa]_[I/ISI ITyTEM CPpaBHCHUA Ka4eCTBEHHOM U KOJIHU-
YECTBEHHOH KapTHHBI 1e(hOpPMUPOBaHUS C Pe3yiIbTaTaMi WH)KEHEPHO-TEOKPHOIOTHIECKOTO
MOHHUTOPHHTA IKCILTYyaTHPYEMOT'0 Y4acTKa aBTOMOOMIbHOM goporu Hageim — Canexap/.

KaroueBble ciioBa: ferpagaiys MHOTOJIETHEMEP3IBIX TPYHTOB, KPHOTEHHBIE JedopMariuy,
MHOTOJIETHEMEP3JIbIe TPYHTHI, 3eMIITHOE TIOJIOTHO, TEOTEXHUIECKAsi MOJIENb, TPAHCTIOPTHEIE CO-

OPY>KECHUSL.

st nutupoBanus: ['eoTexHuueckas MOJENb CUCTEMBI «HACHIIIb — OCHOBAHUE» B YCIIO-
BUSX Jerpajanuyd MHoOroleTHemep3nblx rpyHTOoB B SIHAO / A.JL. Jlanumc, 1. A. VYcos,
E. U. Haraes, B. E. [lymkapes // BecTHuk PocTOBCKOrO rocyJapcTBEHHOTO YHHUBEPCUTETA
nyteit coooenus. — 2025. — No 2. — C. 8-18. — DOI 10.46973/0201-727X_2025_2_8.

A. L. Lanis, D. A. Usov, E. I. Nagaev, V. E. Pushkarev

GEOTECHNICAL MODEL OF THE "EMBANKMENT - FOUNDATION"
SYSTEM UNDER CONDITIONS OF PERMAFROST SOIL DEGRADATION
IN THE YAMALO-NENETS AUTONOMOUS DISTRICT (YNAO)

Abstract. The degradation of permafrost soils in the Yamalo-Nenets Autonomous District
(YNAO) shows a negative trend of increasing, which is associated with both climate change
and human engineering and economic activities. The article examines the issue of the occur-
rence of ground subsidence in the foundation of linear transport infrastructure in the Arctic
zone of the Russian Federation from the perspective of establishing a relationship between
cryogenic deformations and soil characteristics. A geotechnical model of the "embankment —
foundation™ system has been developed for conditions of permafrost degradation in the
YNAO, enabling the design of measures to improve operational reliability through soil thermal
stabilization or anti-deformation structures. To confirm the feasibility of calculations based on
the developed geotechnical model, its verification was carried out by comparing qualitative
and quantitative deformation patterns with the results of engineering-geocryological monitor-
ing of an operational section of the Nadym — Salekhard highway.

Keywords: permafrost soil degradation, cryogenic deformations, permafrost soils, em-
bankment, geotechnical model, transport facilities.
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E. 3. Casun

BO3JIEVMCTBUE SJIEKTPOMATHUTHOI'O MOJISA QJIEKTPUPULIMPOBAHHBIX
KEJIE3HBIX 1OPOT' OTHOPA3ZHOI'O HIEPEMEHHOI'O TOKA
HA IMOJISIPUZALIMOHHBIE ABJIEHUSA B BOJIOKOHHBIX CBETOBOJAX

AnHoranus. [TokazaHo, 4To o AEHCTBUEM BHEIIHETO NEKTPUUECKOTO MO B OTHOMO-
JTOBOM BOJIOKOHHOM CBETOBOjie TiposiBisiercs 3Qdext Keppa, a mox neficTBHEM MarHUTHOTO
nonst — apdext Dapazes. [Ipy TOM MPOUCXOAUT U3MEHEHHE AILTUIITUIHOCTH TIOJISIPH30BaH-
HOT'O M3IIy4EHUS U TIOBOPOT OONBIION ocH Aiutuiica. VI3MeHeHne yKka3aHHBIX [TapaMeTpoB Io-
JISIPU30BAHHOTO M3JIYYECHUS IPUBOJUT K YCUJICHUIO MOJSPU3ALUOHHON MOJOBOM THUCIIEPCHUU.
BellosiHEHA OLIEHKAa CYMMApHOI'O YIIUPEHUS UMILYJIbCOB 3a CUET BO3JEHUCTBUS AJIEKTpOMAr-
HUTHOTO ToJisl. B pabore KoHcTaTHpyeTCs, YTO Takoe YIIUpEHHE MMIYJIbCOB COBMECTHO C
YIIMPEHUEM UMITYJIbCOB 3a CUET XPOMATHUECKON AUCIIEPCUU CTAHOBUTCS MPUYUHON 3HAUU-
TEIHHOTO OTPaHMYEHUS JUIMHBI PETeHEPAIIMOHHOTO Y9aCTKa M YMEHBIICHUS POITYCKHOM CII0-
CcOOHOCTH BOJIOKOHHBIX CBETOBOJIOB.

Ki1ioueBble cj10Ba: 31€KTPOMAarHUTHOE T10JIE, BOJIOKOHHBIH cBeTOBOJ, 3 dekt Keppa, a¢-
¢dext Dapajes, JTUHA PETEHEPANMOHHOTO YYacTKa, CKOPOCTh Mepeauu HHPOPMAIIHH.

Jast uutupoBanus: Casun, E. 3. Bo3zaeilicTBre 37eKTpOMarHuTHOTO OIS SIEKTPUPHUIIH-
POBaHHBIX JKEJIE3HBIX JOPOr OAHO(A3ZHOTO NEPEMEHHOT0 TOKa Ha NOJISIPU3ALIMOHHBIC SIBIICHUS
B BOJIOKOHHBIX cBetoBosax / E. 3. CaBun // BectHrk PocTOBCKOTO rOCyIapcTBEHHOTO YHH-
Bepcurera myteil coobmenus. — 2025. —Ne 2. — C. 19-27. — DOI 10.46973/0201—
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IMPACT OF THE ELECTROMAGNETIC FIELD
OF SINGLE-PHASE ALTERNATING CURRENT ELECTRIFIED RAILWAYS
ON POLARIZATION PHENOMENA IN FIBER OPTIC LIGHT GUIDES

Abstract. It is shown that under the action of an external electric field in a single-mode
fiber optic light guide the Kerr effect appears, and under the influence of a magnetic field —
the Faraday effect. In this case there is a change in the ellipticity of polarized radiation and
rotation of the large axis of the ellipse. The change in the specified parameters of polarized
radiation leads to an increase in polarization mode dispersion. An estimate of the total pulse
broadening due to the effect of the electromagnetic field is made. The paper states that such
pulse broadening together with pulse broadening due to chromatic dispersion causes a signif-
icant limitation of the length of the regeneration section and a decrease in the throughput of
fiber optic light guides.

Keywords: electromagnetic field, fiber optic light guide, Kerr effect, Faraday effect, the
length of regeneration section, information transmission rate.
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NHOOPMAIIMOHHBIE TEXHOJIOI' MU,
ABTOMATHUKA U TEJIEKOMMYHHUKALIIMN

YK 004.8 DOI 10.46973/0201-727X_2025 2 28
A. E. Konooenxosa

ABTOMATHU3ALIIUAS TPOUECCA KOHTPOJIA
N YIIPABJEHUS JOCTYIHOM TPAHCHHOPTHBIX CPEICTB
HA TEPPUTOPHUIO OBPA3OBATEJIbHOU OPTAHU3ALIUA

AHHoTauus. B HacTosee Bpems OHON U3 33124 aHTUTEPPOPUCTUUECKOM 3aIIUIIEHHOCTH
SBJIICTCS HCKITIOUEHNE OECKOHTPOIBHOTO TIPOE3/ia TPAHCIOPTHBIX CPEJICTB Ha TEPPUTOPHIO 00-
paszoBaTesibHOM opraHuzauuy. [ pemeHus JaHHOW 3a/1a4d NpeUIosKeHa MporpaMMHasl CH-
cTeMa aBTOMAaTH3aLUH KOHTPOJISI U YIPABJICHUS! JOCTYIIOM TPAaHCHOPTHBIX CPEICTB C yIETOM
0coOeHHOCTEH 00BEKTOB 00pa30BaTENbHBIX yUPEKIEHUH HA OCHOBE PACIO3HABAaHUS aBTOMO-
OWJIBHBIX HOMEpOB. PaccMoTpeHbl 0000IIeHHAs cxeMa KOHTPOJIS W YIpPaBICHUS JOCTYIIOM
TPaHCIIOPTA, APXUTEKTYypa IPOrpaMMHOM CUCTEMBI C TOPOOHBIM ONMCAHUEM MOYJICH, a TaKKe
€e OrpaHdYeHHUs] M MPEeNMYIIEecTBa Mepesl APYTMMH CHCTEMaMH aHAJIOTWYHOTO Ha3HAYEHUS.
[pencraBneHsl GpparMeHTHl SKpaHHBIX (OpM pa3pabOTaHHON MpOrpaMMHOMN cucTeMbl. [Ipo-
TrpaMMHasl CUCTEMA IMO3BOJISIET BBIUMCIIATh HAPYIIMTENEH MPOITYCKHOTO PEXHMa, CIEOUTh 3a
HaJIMYMEM TPAHCIIOPTHBIX CPEJICTB Ha TEPPUTOPUH 00pa30BaTesIbHOM OpraHU3alliy, a TAKKE UC-
KITFOUHUTH YenoBeyeckuil pakrop paboTsl cTopoxka-BaxTepa. JlaHHas cucTeMa MOXKeT ObITh pe-
KOMEH/IOBaHA HavaJIbHHKaM 0€30I1aCHOCTH, OXPaHbI T o0eciedeHns 0e3011acHOCTH Ha TeppH-
TOpHU 00pa30BaTeNbHON Opranu3auuy. [Ipu 3ToM 0Ha MOXKET BXOJIUTH B OOIYIO CUCTEMY KOH-
TPOJIA ¥ YIIPaBIEHUS OCTYIIOM HJIH J€HCTBOBATh HE3aBUCHMO.
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KiroueBbie cjioBa: mporpaMMHasi CHCTeMa, KOHTPOJIb W YIIPaBIEHUE JOCTYIIOM TPaHC-
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A. E. Kolodenkova

AUTOMATION OF THE PROCESS OF CONTROL
AND MANAGEMENT OF VEHICLE ACCESS
TO THE TERRITORY OF AN EDUCATIONAL ORGANIZATION

Abstract. Currently, one of the tasks of anti-terrorist security is to eliminate the uncon-
trolled passage of vehicles to the territory of the educational organization. To solve this prob-
lem, a software system for automating the control and management of vehicle access is pro-
posed, taking into account the specifics of educational institutions based on the recognition of
vehicle licence plates. The article considers a generalized scheme for transport access control
and management, the architecture of the software system with a detailed description of the
modules, as well as its limitations and advantages over other systems of a similar purpose. The
fragments of screen forms of the developed software system are presented. The software sys-
tem allows to calculate the violators of the access regime, to monitor the presence of vehicles
on the territory of the educational organization, and eliminate the human factor in the work of
a security guards. This system can be recommended for security chiefs, security guards to
ensure security on the territory of the educational organization. At the same time, it can be
included in the general access control and management system or act independently.

Keywords: software system, vehicle access control and management, number plate recog-
nition, educational organization.
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A. B. Cayrox

ONTUMU3BALUA APXUTEKTYPBI YOLOVS
JJI51 BAJIAY BAXBATA OBBEKTA BILJIA:
AHAJIN3 KOMITPOMUCCA MEXIY TOYHOCTBIO,
CKOPOCTBIO U BBIYUCJIIMTEJIBHBIMU PECYPCAMHU

AnHoTtamusi. B pabore mpencTaBieH KOMIUIEKCHBIA TOAXOJ] K ONTHUMH3ALIUN MOICIH
YOLOvV8N mnst 3a1a4 0OHApY)eHUsT 00BEKTOB C UCTIOJIB30BAaHHEM OCCIIMIIOTHBIX JIETATebHBIX
anraparoB B YCIOBHUSIX OIPaHHYCHHBIX BBIYUCIUTEIBHBIX PecypcoB. OCHOBHOE BHUMAaHHE y/ie-
neno metonam kBantoBaHus (INT8/INT4) u npynunra (50/75%), HarrpaBIeHHBIM Ha CHU)KEHUE
BBIYUCITUTEIBHOM CIIO)KHOCTH MOJIEIIH ITPU COXPAHEHNH MPUEMIIEMOM TOYHOCTH. B pesynbrare
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ornTuMHu3anuu pazpaborana momenar YOLOvBN-Optimized-Drone, nemoncrpupyromas 4-kpart-
HBII IPUPOCT CKOpOCTH 00paboTKM Ha matdopme Raspberry Pi 5 mo cpaBHeHHIO ¢ 6a30Boi
Bepcueil. Pazmep mojenu cokpaiiieH B 3.8 pa3a, 4To KPUTUYECKH BaXKHO JIJISl BCTPAUBAEMBbIX CH-
crem BITIA.

Juist o0ydeHus 1 BaTUAAIUN MOJIENIA CO3/aH CICIHATM3UPOBAHHBIN TaTaceT C Pa3METKON
bounding box, yautsiBaroniuii ycnoBus cbemku ¢ BITJIA. HatypHble HCHbITaHUS TOATBEP I
3¢ PEKTHBHOCTH MPETIOKEHHOTO METO/1a, 00ECIIEUNBAIOIIETO OaTaHC MEXTy TPONU3BOTUTEIh-
HOCTBIO, SHEPTOMOTPEOICHNEM H TOYHOCTHIO. J[OTIONMHUTENHHO HCCIIeIOBAHO BIMSHUE Pa3Idd-
HBIX YPOBHEN KBAaHTH3ALMK U MPYHUHTa Ha UTOTOBBIE METPHUKH, YTO MO3BOJIMIO ONPEAETUTH
ONTHMAIIBHYIO KOH(PHUTYPALHMIO JJIs1 pa3BepThIBaHMs HAa MATOMOIIHBIX YCTpoiicTBax. [lomyueH-
HBIE Pe3yJbTAaThl OTKPBIBAIOT IEPCIIEKTUBHI ISl JATbHEHIIeH aanTaldi MOJIEH K JHHAMITIe-
CKUM YCJIOBHAM II0JIETa U MHTETPALIMU C MYJIbTUCEHCOpPHBIMH cuctemamu BITJIA.

KiroueBbie cjioBa: OeCIMIOTHEIH JIETaTENbHBIN anmnapar, KBaHTOBaHHE, IPYHHUHT, ONTH-
MHU3alusA HelpoceTeBoit Moaenu, HeliporHas cetb, YOLO, metpuku YOLO.

Jast nutupoBanus: Camrok, A. B. Ontummsanus apxutektypsl YOLOVE mis 3amay 3a-
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A. V. Satsuk

OPTIMIZATION OF YOLOv8 ARCHITECTURE FOR UAV OBJECT CAPTURE TASKS:
ANALYSIS OF THE TRADE-OFF BETWEEN ACCURACY,
SPEED AND COMPUTATIONAL RESOURCES

Abstract. This paper presents a comprehensive approach to optimizing the YOLOv8n
model for object detection tasks using unmanned aerial vehicles (UAVS) under constrained
computational resources. The focus is on quantization (INT8/INT4) and pruning (50%/75%)
techniques aimed at reducing the model's computational complexity while maintaining ac-
ceptable accuracy. As a result of optimization, the YOLOv8n-Optimized-Drone model was
developed, demonstrating a 4-fold increase in processing speed on the Raspberry Pi 5 platform
compared to the basic version. The model size was reduced by 3.8 times, which is critical for
embedded UAV systems.

A specialized dataset with bounding box markup was created for training and validating the
model, taking into account the UAV shooting conditions. Field tests confirmed the effectiveness
of the proposed method, which provides a balance between performance, power consumption,
and accuracy. Additionally, the influence of different quantization and pruning levels on final
metrics was investigated, enabling the determination of the optimal configuration for deploy-
ment on low-power devices. The obtained results open prospects for further adaptation of the
model to dynamic flight conditions and integration with multi-sensor UAV systems.

Keywords: unmanned aerial vehicle, quantization, pruning, neural network model optimi-
zation, neural network, YOLO, YOLO metrics.
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A. C. Qununuenxo

MPUMEHEHHUE HOBOI'O METOJA CKATHSA U30BPAKEHUN
B CUCTEMAX MAIIUMHHOI'O 3PEHUMSA

AHHOTanus. B 3amayax psjma COBPEMEHHBIX BBIYUCIUTEIBHBIX IIEHTPOB MIHPOKOE
NPUMEHEHUE HAITH aBTOMAaTHUECKUE CUCTEMBI MPOrpaMMHOl poboTtusanun. Vcnonszyemas
poccuiickass  miardgopma mporpamMmuoli  pobormsarmu  «RPA  Robin»  xopormo
3apeKoMeHIoBalia ce0sl, B TOM YKciie B 00JIACTH 3a1a4 aBTOMATU3AIMN 8 IMUHUCTPHPOBAHUS
[EeNoro Kiacca WH(POPMAIIMOHHBIX CHUCTEM >KEJIE3HOJOPOKHOTO TpaHCIopTa. BosHuKImid
pocT uucna HMHOOPMALMOHHBIX  CHUCTEM, YOPAaBISIEMBIX H  aAMHUHUCTPHPYEMBIX
NPOrpaMMHBIMH POOOTaMH, HaKIaAblBA€T OTPaHUYEHHS HAa PECYpC ONEpPaTUBHOW MaMSITH
TEPMUHAIILHBIX CEpBEpOB. B aHHOI cTaThe mpeiaraercsi Cocod CHUKEHUS MOTPeOICHHS
OMEpaTUBHOM MaMATH TEPMUHAJIBHBIMH CEpBEpaMH IpOrpaMMHON poOOTH3aluHu B
BBIYUCIUTEIBHBIX IIEHTPaX IMyTeM NPHUMEHEHHS HOBOTO CIEHUATHN3UPOBAHHOTO METOHa
CKATUS N300paKEHHUH C TOTEPSIMHU.

KaioueBble ciioBa: M30BITOYHOCTh COOOIIeHMIA, 00paboTKa M300pakeHUH, MalnHHOE
3peHue, C)KaTue JaHHBIX, MPOrpaMMHas pOOOTH3aIIUs, OTIePaTUBHAS TAMSITh.

Jasi nurupoBanms: @uwmunuenko, A. C. IlpuMeHeHHE HOBOTO METOJA CXKATHUA
M300pakeHUH B cucTeMax MaruHHOTO 3peHus / A. C. ®ununuenko // Bectauk PocToBckoro
rOCyJIapCTBEHHOTO0 yHHMBepcUTeTa myTei coobOmeHus. — 2025. — Ne 2. — C. 43-52. —
DOI 10.46973/0201-727X_2025 _2_43.

A. S. Filipchenko

APPLICATION OF A NEW METHOD OF IMAGE COMPRESSION
IN THE MACHINE VISION SYSTEMS

Abstract. Robotic process automation systems are widely used in the tasks of a number of
modern computing centers. The Russian robotic process automation platform “RPA Robin”
has proven itself well, including in the field of automation of administration of a whole class
of railway transport information systems. The emerging growth in the number of information
systems managed and administered by software robots imposes limitations on the RAM
resource of terminal servers. This paper proposes a way to reduce RAM consumption by
terminal servers of software robotics in computing centers by applying a new specialized
method of lossy image compression.

Keywords: message redundancy, digital image processing, machine vision, data
compression, RPA, RAM.

For citation: Filipchenko, A. S. Application of a new method of image compression in the
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YK 656.022 DOI 10.46973/0201-727X_2025_2_53
. B. Ky3omun

HUCIIOJIb30BAHUME PA3JIMYHBIX AJITOPUTMOB ITIOUCKA IIYTHU B ITPA®AX
JJIsA PEHHEHUSA 3AJAY TIPOCTPAHCTBEHHOI'O PABBUTHUSA
TPAHCIIOPTHOM UH®PACTPYKTYPbI

AHHOTauus. PaccMoTpeH BOIpoc NpUMEHUMOCTH anroputMoB JleiikcTpsl, A* u noucka B
HIMPHHY JUIS pEIIeHHs 3a/1a4 MMOMCKA ITyTH B Cpefax ¢ NpensITCTBUAMH. JlaHHBIE alrOPUTMBI
MOTYT OBITh HCIOJIB30BaHbI IPU PELICHUH 3a/a4 [IPOCTPAHCTBEHHOIO Pa3BUTHS JIMHEHHBIX
00BEKTOB Ha3eMHOM TPAHCIIOPTHOW WHPPACTPYKTYPHI.

C anropuTMaMu NPOBEACHA CEPHS MPOCTHIX IKCIIEPUMEHTOB C LIENBIO OMPEeTICHHs KO-
YEeCTBEHHBIX MOKa3aTeIel X aCUMIITOTUIECKON CIIOKHOCTH, T. €. KOJMYECTBA BBITOIHIEMBIX
orepauuil 1 BpeMEHH BBIIIOIHEHUS aJITOPUTMA B YCJIOBUSX MIOUCKA IITH B Cpeax ¢ MPErsiT-
ctBusiMU. Cepusi SKCTIEPIMEHTOB UMEET Pa3UUHYI0 KOHPHUTYpaLHnio, ONpeaessieMylo Harpas-
JICHHOCTBIO MOWCKa (OHOHANPABJICHHBIA W JBYHAIIPABICHHBIN), CIOCOOOM MPOXOAa SYEEeK
(TIpsIMOiA M CMETIaHHBIN) ¥ BAPUAHTOM aliropuTMa mmoucka. [Ipu paccmorpennu anroputma A*
B KaueCTBE JOMOJIHUTEIILHOTO TapaMeTpa, KOHPUTYpHUPYIOIIEro padoTy aaropuTMa, ObUTH UC-
IMOJIb30BaHbI PAa3JINYHBIC METPHUKHU — PACCTOAHUA qe6mmeBa, MAaHX3TTCHCKOC, CBKIINI0BO.

KuaioueBble cjioBa: alropuTMBI MTOWCKA MYTH, aNropuT™M JleHKCTphI, anroput™M A*, anro-
PUTM IOMCKA B IIUPHHY, TPACCUPOBAHHE, IPOCTPAHCTBEHHOE Pa3BUTHE TPAHCHOPTHOW WH-
(bpacTpyKTyphl, TPAHCIIOPTHBIE CUCTEMBI, TEOPHS TpadoB.

Juasi nmrupoBanusi: Kyspmun, /I, B. Mcnonp3oBaHue pa3nuyYHBIX aITOPUTMOB MOUCKA
nyTd B rpadax A pelieHus 3aaad MPOCTPAHCTBEHHOTO Pa3BUTHS TPAHCIOPTHOM MHEpa-
ctpykrypsi / J1. B. Ky3pmuH // BecTHUK POCTOBCKOT0 rocy1apCTBEHHOTO YHUBEPCUTETA ITyTCH
coobmenus. — 2025. — Ne 2. — C. 53-63. — DOI 10.46973/0201-727X_2025_2_53.

D. V. Kuzmin

THE USE OF VARIOUS ALGORITHMS FOR FINDING PATHS IN GRAPHS TO SOLVE
PROBLEMS OF SPATIAL DEVELOPMENT OF TRANSPORT INFRASTRUCTURE

Abstract. The question of the applicability of the Dijkstra algorithm, A* and Breadth-first
search for solving pathfinding problems in environments with obstacles is considered. These
algorithms can be used to solve problems of spatial development of linear objects of land
transport infrastructure.

A series of simple experiments were conducted with the algorithms in order to quantify
their asymptotic complexity, i.e. the number of operations performed and the execution time
of the algorithm in conditions of pathfinding in environments with obstacles. The series of
experiments has a different configuration, determined by the direction of the search (unidirec-
tional and bidirectional) and the method of cell passage (direct and mixed) and a variant of the
search algorithm. When considering the A* algorithm, various metrics such as Chebyshev,
Manhattan, and Euclidean distances were used as an additional parameter configuring the al-
gorithm's operation.

Keywords: pathfinding algorithms, Dijkstra's algorithm, A* algorithm, Breadth-first
search algorithm, tracing, spatial development of transport infrastructure, transport systems,
graph theory.
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11. I'. Heanoukun, M. M. Yemeepux, E. I1. borvuiux

HCCIEJOBAHUE MEXAHUYECKUX XAPAKTEPUCTUK AHTU®PUKIIMOHHOI'O
MOJUMEPHOTI'O KOMITO3UIIMOHHOTI'O TOKPBLITUS, COAEPKAIUEIO NIT®D *

AHHoTanus. ViccnenoBanel MEXaHMYECKHUE XapAKTEPUCTUKH aHTU(PUKLIMOHHOTO ITOJIU-
MEPHOT'0 KOMITO3UIIMOHHOTO MOKPHITHS Ha OCHOBE TKaHU C BOJOKHOM [IT®D. Tkanp u3 no-
JMMEPHBIX BOJIOKOH MPOIUTHIBACTCS U MPHUKJIEUBAETCS K CyOcTpary (MOAJIOXKKE) TepMO-
CTOHKHM MAaTPUYHBIM CBSI3YIOLIMM XOJIOAHOTO OTBEPXKACHUS HAa OCHOBE ()EHMIIOHA C BBE-
JEHHBIMU B MAaTPUYHYIO OCHOBY MoAH(uKaTopamMu (MEIKOAMCIIEPCHBIN MOPOLIOK MEIU H
Macio). MexaHnueckre CBOWCTBA MOKPBITHI OBUIM MOTY4EHBl B paMKaX MUKPOUHICHTUPO-
BaHMsA C MOMOIIBI0 cucteMbl ananu3a NanoTest 600 bupmbr «Micro materials Ltdy. Ompe-
JEJSUINCh MEXaHWYECKUE XapaKTePUCTUKU AKCIIEPUMEHTAIbHBIX 00pa3LOB: MHUKPOTBEp-
JIOCTh, MOJTyJIb YIIPYTOCTH, @ TaKKe UX BA3KOymNpyrue cBoiictsa. [lokazaHo, 4To HCHIOIB30-
BaHHE METOJa MHCTPYMEHTAJIBHOIO MHACHTHUPOBAHUS MOXET OBITh YCIICIIHO HNPUMEHEHO
JUTSL OLIEHKM MEXAHHYECKUX XapaKTEPHUCTHK pPacCMaTpUBAEMOrO THIA MOKpbITHH. Ipemio-
’K€Ha METOIUKA TOTy4EeHHUsI KPUBOH MOJI3YYECTH IS OLIEHKH BA3KOYIPYTHUX XapaKTepPUCTUK
MOKPBITHSI METOJIOM HEMPEephIBHOTO MHAEHTHUpOoBaHUA. OmnpeneseH ONTUMAaIbHBIA COCTaB
MOIU(PHUKATOPOB, 00ECIIEUNBAIOLINX HanOoJee BBICOKUE TBEPAOCTb M MOAYJb YIPYTOCTH
KOMIIO3HTA.

KiroueBble cjioBa: aHTUPPUKIIMOHHOE TIOKPBITHE, TKaHb ¢ BOJOKHOM [1TDD, cBszyro-
I1ee XOJIOAHOTO OTBEP)KACHUS, MOAN(DUKATOPHI, MEXaHUUECKUE XapAaKTEPUCTUKU, MUKDO-
TBEPAOCTH, MOYJIb YIIPYTOCTH, BI3KOYIIPYTHE CBOMCTBA.

Juasi uuTupoBanus: MBanoukun, I1. I'. MccinenoBanue MeXxaHMYECKUX XapaKTEPUCTUK
AHTU(PPUKIIMOHHOTO TIOJIMMEPHOTO KOMITO3UITHOHHOTO TOKPHITHA, copepxkamiero [ITDD /
I1. T'. UBanoukun, M. M. Uersepuk, E. I1. Bosabiux // BectHnk PocToBCKOT0 rocyapcTBeH-
HOT'O YHHMBepcuTeTa myTteit coobmenus. — 2025 — Ne 2. — C. 64-73. — DOI 10.46973/0201—
727X_2025_2_64.

P. G. Ivanochkin, M. M. Chetverik, E. P. Bolshikh

INVESTIGATION OF THE MECHANICAL CHARACTERISTICS
OF AN ANTIFRICTION POLYMER COMPOSITE
COATING CONTAINING PTFE

Abstract. The mechanical characteristics of an antifriction polymer composite coating
based on fabric with PTFE fiber are studied. The fabric of polymer fibers is impregnated and
glued to the substrate (base) with a heat-resistant matrix binder of cold curing based on phe-
nylone with modifiers introduced into the matrix (fine copper powder and oil). The mechan-
ical properties of the coatings were obtained by microindentation using the NanoTest 600
analysis system from Micro materials Ltd. The mechanical characteristics of the experi-
mental samples were determined: microhardness, elastic modulus, as well as their viscoelas-
tic properties. It is shown that the use of the instrumental indentation method can be success-
fully applied to assess the mechanical characteristics of the considered type of coatings. A
technique for obtaining a creep curve for assessing the viscoelastic characteristics of the
coating using the continuous indentation method is proposed. The optimal composition of
modifiers providing the highest hardness and elastic modulus of the composite is determined.

Keywords: antifriction coating, fabric with PTFE fiber, cold-curing binder, modifiers,

* HccnenoBanne BBHINONHEHO HpH (MHAHCOBOH momiepikke (DelepasbHOrO areHTCTBA JKENE3HOTOPOIKHOIO
tpancnopTa (Cornamenue ot 13.01.2025 r. Ne 109-03-2025-007).
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mechanical characteristics, microhardness, elastic modulus, viscoelastic properties.
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E. U. Keoposa, I1. B. Mamsees, A. E. lllawypun
MOJIEJIb BABPOAKYCTUYECKOM XAPAKTEPUCTUKH POJIBIAHI'OB

AHHoOTanuUs1. PAcCCMOTPEHbI POJIBIAaHTOBbIE MEXaHU3MBbI, TPUMEHICMbIE JIUISI TTOa4YH 3ar0-
TOBOK pa3JInYHON KOH(PUTYPAIMH B 30HY 00paOOTKH pa3InYHBIX THITOB TEXHOJIOTHUSCKHUX Ma-
IIMH, B YaCTHOCTH, TaKUX, KaK Ky3HEYHO-TIPECCOBOE 000PYI0BaHIE, METAJUIOPEXKYIIEE U Jie-
peBo0OpadaThIBaioOIlee CTAHUYHOE 000PYI0BaHKEe. DTO 00OPYI0BaHHUE CO3/IaeT Ha pabouux
MecTax MMPOM3BOJICTBEHHOTO TEPCOHANIA MOBBIIIEHHbBIE YPOBHHU ITymMa ¥ BuOparmu. Koneba-
TCJIBHBIC CUCTEMBI POJIBI'aHT'OB JJId PA3/IMYHBIX TCXHOJOTHYCCKUX MAalIWH UMECIOT UACHTHUY-
HYI0 KOMIIOHOBKY M BKJIFOYAOT: MOJAIONINE BAJKH, MPEACTABIISIONIHE COOOU IMITHHIAPHYE-
CKHE 3JIEMEHTBI, HECYIIYIO CHCTEMY, MPEICTABIIAIONLYI0 COO0H CBAPHYIO KOHCTPYKIIMIO U3
HIBEJUICPOB. Y CTAHOBJICHO, YUTO PA3JIMUUS 3aKIF0YAIOTCS (PAKTUYESCKH B TEOMETPHUYCCKHUX Pa3-
Mepax M KOJIMUECTBE JIEMEHTOB, BXOSIIMX B O0IIYyI0 KojebaTelibHy0 cucteMy. Beneacteue
HIEHTHYHOCTH KOJIe0aTebHOW CHCTEMBI MOJICIIMPOBAHUE TPOIECCOB BHOPOAKYCTHUIECKOM
JMHAMHKH, Ha OCHOBE KOTOPOH M OMPEIEIIAIOTCA YPOBHH BHOpAIHii 3BYKOBOTO TaBJICHUS,
3BYKOBO# MOITHOCTH, BBITTOJHIETCS HA OCHOBE €THHOTO METOAMYECKOTO MMOIXO0/1a.

KaioueBble cjioBa: poJibranr, BUOpAIMOHHAS MOIIHOCTh, KoJie0aTelibHasi CHCTEeMa, CKO-
POCTH KOJIeOaHH i, ypOBHH 3ByKOBOT'O JIABJICHUS, aKyCTHIECKUE XapaKTEPHCTHKH.

Jast nutupoBanus: Keaposa, E. Y. Mozaens BHOpOaKyCTHUECKOH XapaKTEPUCTUKH POITh-
raaros / E. N. Kexposa, I1. B. Marsees, A. E. llamypusn // Bectauk PoctoBckoro rocyaap-
CTBEHHOI'O YHUBepcuTeTa myTedl coobOmenus. — 2025. — Ne 2. — C. 74-80. — DOI
10.46973/0201-727X_2025_2_74.

E. I. Kedrova, P. V. Matveev, A. E. Shashurin
A MODEL OF VIBROACOUSTIC CHARACTERISTICS OF ROLLER CONVEYORS

Abstract. The article considers roller table mechanisms widely used for feeding blanks of
various configurations to the processing zone of various types of technological machines, in
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particular, such as forging and pressing equipment, metal-cutting and woodworking machine
tools. This equipment creates increased levels of noise and vibration at the workplaces of pro-
duction personnel. The oscillating systems of roller tables for various technological machines
have an identical layout and include: feed rolls, which are cylindrical elements, a supporting
system, which is a welded structure made of channels. It was found that the differences actu-
ally consist in the geometric dimensions and the number of elements included in the common
oscillating system. Due to the identity of the oscillatory system, the modeling of vibroacoustic
dynamics processes, on the basis of which the vibration levels of sound pressure and sound
power are determined, is performed on the basis of a single methodological approach.

Keywords: roller conveyor, vibration power, oscillatory system, vibration speed, sound
pressure levels, acoustic characteristics.
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B. A. Kpymosa, I'. B. Kaoybosckas, []. C. @ponosa

NCCIEJOBAHUE KOY®PULUEHTA IIOTEPH
HA IIPUMEPE PAMBI MOCTOBOI'O KPAHA TSI)KEJIOW CEPUH

Annoramus. Ko>hdumnmentsr moreps konedaTenbHON SHEPTUN UTPAIOT BAXKHYIO POIH B
aHaM3e BHOPOAKYCTHYECKUX XapaKTEPUCTUK, BOZHUKAIOIIUX B MOCTOBBIX KpaHaX. DTH KO-
3¢ UIHEHTHI MTO3BOJISIOT OIIEHUTh CKOPOCTh 3aTyXaHHs KOJICOAHUH B Pa3IUUHBIX DJIEMEHTAX
KOHCTPYKITUH, YTO, B CBOIO O4€PE/Ib, BIUSIET Ha TOJTOBEYHOCTh U HAJICKHOCTh 000PY/TOBAHHMSL.

Hcnonb3oBanue TMHAMOMETPUYIECKOTO MOJIOTKA JIsl BO3OYKIEHHUS KoJeOaHH SIBISIETCS
CTaHJAPTHOM MPAKTHKOM, TaK KaK 3TOT METOJ IT03BOJISIET TOYHO KOHTPOJIUPOBATH aMILIUTYLy
M 4acTOTy BO30yKJaeMbIX KojeOaHui. 3anuch mpolecca 3aTyXaHus Ha IEBSTH OKTaBHBIX Ya-
CTOTax oOecreYnBaeT MOoIyuYeHHEe JeTaTu3UPOBAHHBIX JAHHBIX O JUHAMHUYECKUX XapaKTepH-
CTUKAX CUCTEMBI.

MaremaTtnyeckass 00paboTKa SKCHEPUMEHTAIbHBIX JaHHBIX TO3BOJISIET BBISIBUTH 3aKOHO-
MEPHOCTH 1 YCTAaHOBUTB PETPECCHOHHBIE 3aBUCUMOCTH [T PA3JIMYHBIX JIEMEHTOB KOHCTPYK-
[IUH, TAKUX KaK KOJIeCa, OCH KOJIECHBIX Map U HECYIINE PaMbl. DTH 3aBHCHUMOCTH MOTYT OBITh
UCIIOJIb30BaHbI Uil OoJjiee TOYHOTO MOJICITUPOBAHUS MTOBEJCHHUS CHCTEMBI MPU Pa3IHYHBIX
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YCIIOBUSIX KCILTyaTallHH.

TakuMm 00pa3oMm, MOYIECHHBIC PETPECCUOHHBIC 3aBUCUMOCTH SBJISIOTCS BAXKHBIM HHCTPY-
MEHTOM JUJISI HH)KEHEPOB MPU NPOCKTUPOBAHUN MOCTOBBIX KPAHOB, MO3BOJISIE ONTUMHU3UPO-
BaTh MX KOHCTPYKIIHIO C y9€TOM BUOPAIIMOHHBIX XapaKTEPUCTHK M MUHUMHU3AIUH [ITyMa.

KuaioueBsble c1oBa: mrym, BUOpAIis, HECYIITHE paMbl, MOCTOBEIE KPaHBI.

Jos uutupoBanusi: Kpyrosa, B. A. UccnenoBanue ko3 duimenta noteps Ha mpumepe
pamBbl MOCTOBOTO KpaHa Tsbkemnon cepuu / B. A. Kpyrtosa, I'. B. Kagy6osckas, 1. C. ®pomosa
// BectHUK POCTOBCKOTO TOCYAapCcTBEHHOTO YHUBEpCUTETa IyTelt coobmenus. — 2025. — Ne 2.
—C. 81-86. — DOI 10.46973/0201-727X_2025_2_81.

V. A. Krutova, G. V. Kadubovskaya, D. S. Frolova

INVESTIGATION OF THE LOSS COEFFICIENT USING THE EXAMPLE
OF AHEAVY-DUTY OVERHEAD CRANE FRAME

Abstract. The loss coefficients of vibrational energy play an important role in the analysis
of vibroacoustic characteristics occurring in overhead cranes. These coefficients allow us to
estimate the rate of vibration attenuation in various structural elements, which, in turn, affects
the durability and reliability of the equipment.

Using a dynamometer hammer to excite vibrations is standard practice, as this method al-
lows precise control of the amplitude and frequency of the excited vibrations. Recording the
attenuation process at nine octave frequencies provides detailed data on the dynamic charac-
teristics of the system.

Mathematical processing of experimental data makes it possible to identify patterns and
establish regression dependencies for various structural elements, such as wheels, wheelset
axles, and load-bearing frames. These dependencies can be used to more accurately model the
behavior of the system under various operating conditions.

Thus, the regression dependences obtained are an important tool for engineers in the design
of overhead cranes, allowing them to optimize their design, taking into account vibration char-
acteristics and minimizing noise.

Keywords: noise, vibration, load-bearing frames, overhead cranes.
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M. E. Huxonaes, B. A. Ilepgpunos, C. C. Kospwviocko, A. P. Axymxun, A. C. [{yonuxos

MOJIYABTOMATU3UPOBAHHBIN IIOI'PY304YHO-TPAHCIIOPTHBIN ATPETAT

AHHOTanus. B nemsix onTuMu3anuy TEXHOIOTUIECKUX ONEpaLuil CTpOUTEIbCTBA He(Te-
ra3oIpoBOJOB (IOrPYy3KH, TPAHCTIOPTUPOBKY M MOHTAKa) IIPEAJIOKEHA KOMIIJIEKCHAs CHCTEMa
C BHEJIPEHHEM 3JIEMEHTOB YaCTUYHON aBTOMAaTH3alllM, peali30BaHHas B BUJE MOIyaBTOMa-
TU3UPOBAHHOTO MOIPY3049HO-TPAHCIIOPTHOT O arperara. KoHcTpykTHBHAsA cxema arperara Oa-
3UpyeTcs Ha JBYX MaHUIYJLITOpax IOCIEN0BATEIbHONW CTPYKTYPBI, KOHIBI KOTOPBIX OCHa-
HICHBI TPY303aXBaTHBIMU YCTPOMCTBAMH KIIEIIEBOTO TUMA. OTINYUTENFHOH 0COOCHHOCTHIO
KOHCTPYKIIMH MTOTPY304HO-TPAHCTIOPTHOTO arperara siBjseTcs] HaIMYUe y OJHOTO U3 Tpy303a-
XBaTHBIX MEXAHU3MOB KOJIBLIEBOI'O CBApOYHOIO ammapaTa. JacTudHas aBToMaTu3alus Ipo-
[iecca 3aKJIF0YaeTCs B TOM, YTO CBapKa MOHTHPYEMBIX 3JIEMEHTOB, BO3BPAT MaHUITYJIATOPOB B
HCXOHOE NOJIOKEHHE 10 33JaHHbIM KOOPIMHATaM U 3aXBaT TPYOONPOBOA U3 Ky30Ba peau-
3YIOTCSI B aBTOMAaTHYECKOM PEKUME, YTO YBEJIUUUBAET MPOU3BOAUTEIBHOCTD MpeIaraeMou
KOHCTPYKLIMH arperata.

PaccMoTpeH TeXHONOTHUYECKHHA MpolecC epeMenIeHus YKIaIkid U MOHTaxa TpyO ¢ uc-
H0JIb30BaHUEM Pa3pabOTaHHOrO aBTOpaMM MexaHu3Ma. Paccunrana teopernueckas 30Ha 00-
CITy’KMBaHHS C YHCIEHHBIM pelIeHrneM B porpamMmaoM komruiekce MathCAD. IIposenen ku-
HEeMaTUUYECKUI aHaIU3 MEXaHU3Ma C OIpeNIeIeHHEM CKOPOCTEeH U yCKOPEHUM UCTIOTHUTEb-
HBIX 3B€HBEB. B pe3ynbrarte ycTaHoBieH K03(h(GUIIHEHT TPOU3BOAUTENILHOCTH MPEIaraeMoro
MOJTyaBTOMAaTH3UPOBAHHOTO IOTPY30YHO-TpaHCHOPTHOTO arperara K = 2.4 B cpaBHeHNH C Oa-
30BBIM aHajoroM Tpyooykmamganka — UT3/TP12/TP20.

Ki1roueBble c10Ba: 10yaBTOMaTU3UPOBAHHBINA MTOIPY304HO-TPAHCTIOPTHBIN arperar, MaHu-
MYJISITOP, TPY303aXBaTHBIN OpraH, KHHEMATHKa, 30Ha OOCITY KUBAHUSL, CTEIIEHb HOIBI>KHOCTH.

Jns nutupoBanusi: [lodyaBToOMaTH3MpOBaHHBIA MOTPY30YHO-TPAHCIIOPTHBIA arperar /
M. E. Hukomnaes, B. A. Ilepdusnos, C. C. Kopsikko [u ap.] / Bectauk PocToBckoro rocy-
JapCTBEHHOr0 yHuBepcuTera myTted cooOmenus. — 2025, — Ne 2. — C. 87-95. — DOI
10.46973/0201-727X_2025_2_87.

M. E. Nikolaev, V. A. Perfilov, S. S. Kowryzhko, Y. R. Yakutkin, A. S. Dudnikov
SEMI-AUTOMATED LOADING AND TRANSPORT UNIT

Abstract. In order to optimize the technological operations of oil and gas pipeline con-
struction (loading, transportation and installation), an integrated system with the introduction
of partial automation elements is proposed, implemented in the form of a semi-automated
loading and transport unit. The design scheme of the unit is based on two manipulators of a
sequential structure, the ends of which are equipped with clamp-type grappling devices. A
distinctive feature of the loading and transport unit design is the presence of an annular weld-
ing machine in one of the lifting mechanisms. Partial automation of the process consists in the
fact that welding of the mounted elements, return of the manipulators to their original position
at specified coordinates and capture of the pipeline from the body are carried out automati-
cally, which increases the productivity of the proposed unit design.

The technological process of moving laying and installing pipes using the mechanism de-
veloped by the authors is considered. A theoretical service area with a numerical solution in
the MathCAD software package is calculated. A kinematic analysis of the mechanism was
carried out with the determination of the speeds and accelerations of the actuating links. As a
result, the performance coefficient of the proposed semi-automated loading and transport unit
K = 2.4 was established in comparison with the basic analog of the pipelayer —
CHTZ/TR12/TR20.
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B. H. Cuizpanyes, K. B. Coizpanyesa, U. C. Cepoiox

AHAJIN3 CAMOYCTAHOBKH KOJIEC HUJINHAPUYECKHUX INEPEJJAY
C APOYHBIMHU 3YBbAMU

AnHoTtanus. L{mmmHapraeckne nepeaay ¢ apouyHbIMA 3yObSMHU TIO3BOJISIOT KPAaTHO yBEITH-
YHUTH JIOJITOBEYHOCTh 1O KOHTAKTHOW W W3TMOHOM IMPOYHOCTH TEpefad CHIOBBIX MPUBOJIOB
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SHEProHACKIIICHHBIX MAIIIH, PA0OTAIONINX B YCIOBUSIX HEM30EKHOTO yria nepekoca oceil. [le-
penadu ¢ apoYHBIMU 3yOBSIMH 00JIaIAI0T CBOHCTBOM KOMITCHCAITUH YTJIa IepeKoca IyTeM oce-
BOT'0 TIEpEMEIICHNUS (CaMOYCTaHOBKH ) OJTHOTO U3 KOJIEC TIPU 00ECIICYCHUU OTCYTCTBUS KPOMOY-
HOT'O KOHTaKTa 3yOheB B 3arerieHnd. B paboTe mpezoskeHa mpruOImKeHHas 3aBUCHMOCTS IS
pacuera BEIWYHWHBI CMEIIEHHS TOYKH KacaHus (MOrpemrHocTs He Oonee 1...5 %) apodHbIX
3yObeB B 3alICTUICHUY 110 aKTUBHOM TOBEPXHOCTH aPOYHOT0 3y0a IIECTEPHH B HAIIPABIICHUH OCH
ee BpaieHus. JJis TAroBoi MUJIMHAPUYECKON TMepe/lauu 3JIEKTPOBO3a C Pa3IMYHON CTENEHBIO
JIOKaJIF3alMy KOHTAKTa apOYHBIX 3yObEB BBHIIOJIHEH aHAJIH3 BEJIHMYMHBI CAMOYCTAaHOBKH KOJleca
C apoYHBIMH 3yObsiMU, KoMIIeHCUpYyrotei nepekoc (0, 1', 2', ..., 7') 3yObeB B 3alleIUicHUH, a
TAKXKe BEJIMYMHBI CMEIICHHUS TTOIYKOJIEC C IENIBIO TIOYYEHHs B 3allCIICHUH aJalTUBHOM 11~
JTUHIPUIECKON Nepeiadn C apOYHBIMA 3yOBsIMH JBYX 30H KOHTAKTA.
KaroueBrble c10Ba: MWIMHIPUYECKas Niepeaada, apouHble 3y0bs, CAMOyCTaHOBKA.

Jast umtupoBanus: Cezpannes, B. H. Ananm3 caMoycTaHOBKH KOJieC MUITMHIPHYECKUX
niepenad ¢ apouabiMu 3yobsimu / B. H. Cerzpannes, K. B. Cepannesa, U. C. Cepmtiok // Bect-
HUK POCTOBCKOTO TOCYJapCTBEHHOTO YHUBepcutTeTa myTel coobmenus. — 2025. — Ne 2, —
C. 96-105. — DOI 10.46973/0201-727X_2025_2_96.

V. N. Syzrantsev, K. V. Syzrantseva, I. S. Serdyuk

ANALYSING THE SELF-ALIGNMENT
OF CYLINDRICAL GEAR WHEELS WITH ARC TEETH

Abstract. Cylindrical gears with arc teeth make it possible to multiply the durability in
terms of the contact and bending strength of gears of power drives of energy-intensive ma-
chines operating under conditions of inevitable skew angle of axes. Gears with arc teeth have
the property of compensation of the skew angle by axial displacement (self-adjustment) of
one of the wheels while ensuring the absence of edge contact of teeth in engagement. In the
work an approximate dependence for calculation of displacement value of the touch point
(error not more than 1...5 %) of the arc teeth in engagement on the active surface of the arc
tooth of the gear in the direction of the axis of its rotation is offered. For the traction cylin-
drical gear of an electric locomotive with a different degree of localisation of the contact of
the arc teeth, the analysis of the value of the self-alignment of the wheel with arc teeth, com-
pensating for the skew (0, 1', 2, ...,7) of the teeth in engagement, as well as the value of the
displacement of the half-wheels in order to obtain an adaptive cylindrical gear with arch teeth
of two contact zones in engagement.

Keywords: cylindrical gear, arc teeth, self-alignment.

For citation: Syzrantsev, V. N. Analysing the self-alignment of cylindrical gear wheels
with arch teeth / V. N. Syzrantsev, K. V. Syzrantseva, I. S. Serdyuk // Vestnik Rostovskogo
Gosudarstvennogo Universiteta Putej Soobshcheniya. — 2025. — No. 2. — P. 96-105. —
DOI 10.46973/0201-727X_2025_2_96.
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U. T. Xunuxaose

SKCIIEPUMEHTAJIBHBIE UCCJIEJOBAHUA ITYMA, TEHEPUPYEMOI'O
IPU DKCIIVIYATALIMU CBEPJIMJIBHBIX CTAHKOB

AHHOTanus. B coBpeMEHHOM ITPOMBIIITIEHHOM IIPOU3BOICTBE CBEPIMIIbHBIE CTAHKU HI-
paroT BaXKHYIO POJIb B 00pabOTKe pa3InUHbIX MAaTEPUANIOB. Y CTAHOBIIEHO, YTO SKCILTyaTaIHsI
CBEPJIMJIBHBIX CTAHKOB COMPOBOXKAAETCS TeHepalliell 3HaUUTENbHOTO YPOBHS IITyMa, KOTO-
PBII MOXKET HETATUBHO BIIMSThH HA 3J0POBLE U pabOTOCIIOCOOHOCTH ONIEPATOPOB, & TAKKE Ha
OKpY’KaloIlyto cpelly. BeimosnHeHo nccnenoBanye, HalIpaBIeHHOE HA U3YUE€HUE XapaKTepu-
CTHK IIyMa, TEHEPUPYEMOTO CBEPIIBHBIMHA CTAHKAMH, C LIEbI0 pa3paboTKu () HEKTUBHBIX
Mep 0 CHHKEHUIO IIyMOBOT0 Bo3aeicTBus. [IpruBeaeHb! pe3ynbTaThl 3KCIIEpUMEHTATBHBIX
UCCIICIOBAHUH CIIEKTPOB LIIyMa CBEPIIMIbHBIX CTAHKOB, IPOBEIECHHBIX IPH PA3IUYHBIX TEX-
HOJIOTHYECKHUX Harpy3Kax, YTO MOJATBEPKAAECTCA TEOPETUUECKUMHU BBIBOJAMH O 3aKOHOMED-
HOCTSIX (POPMHUPOBAHMS BUOPOAKYCTUUECKUX XapPaKTEPUCTHK CTAaHKOB. OMpeieNieHbl OCHOB-
HbIE€ UCTOUYHHUKH IIyMa U pa3padoTaHbl 3P PeKTHBHBIE MEPHI [0 CHIPKEHHIO IIIYMOBOTO BO3-
neiictBusl. Peanuzanus npeanoXeHHBIX Mep MO3BOJUT YIIyUYIINTh YCJIOBHS TPYAa ONeparo-
POB CBEPJIMIIBHBIX CTAHKOB U CHU3UTh HETAaTUBHOE BO3/IEHCTBHUE IIIyMa.

KiroueBble cji0Ba: SKCIEPUMEHTaJbHBIE HCCICIOBAaHUS, YPOBHHM IIyMa, OKTaBHbIC
YPOBHH 3BYKOBOT'O JJaBJICHHS, CBEPJINJIbHBIC CTAHKH.

Jast uuTupoBanus: Xunukanse, M. T. DxcnepuMeHTanbHbIE HCCIEIOBAHUA IITyMa, Te-
HEPUPYEMOTO TIPH SKCILTyaTalu cBepmuTbHbIX cTaHkoB / . T. Xunukanze // Bectauk Po-
CTOBCKOT'0 TOCYJJapCTBEHHOTO YHHBepcUTeTa myTeit coobmmenus. — 2025. — Ne 2. — C. 106—
113. - DOI 10.46973/0201-727X_2025_2_106.

I. T. Khinikadze

EXPERIMENTAL STUDIES OF NOISE GENERATED DURING
OPERATION OF DRILLING MACHINES

Abstract. In modern industrial production, drilling machines play an important role in
the processing of various materials. It has been established that the operation of drilling ma-
chines is accompanied by the generation of a significant level of noise, which can negatively
affect the health and performance of operators, as well as the environment: A study is aimed
at studying the characteristics of noise generated by drilling machines in order to develop
effective measures to reduce noise exposure. The article presents the results of experimental
studies of the noise spectra of drilling machines, carried out under various technological
loads, which is confirmed by theoretical conclusions about the patterns of formation of vi-
broacoustic characteristics of machines. The main sources of noise are determined and ef-
fective measures to reduce noise exposure are developed. The implementation of the pro-
posed measures will improve the working conditions of drilling machine operators and re-
duce the negative impact of noise.

Keywords: experimental studies, noise levels, octave sound pressure levels, drilling ma-
chines.

For citation: Khinikadze, 1. T. Experimental studies of noise generated during operation
of drilling machines / I. T. Khinikadze // Vestnik Rostovskogo Gosudarstvennogo Universi-
teta Putej Soobshcheniya. — 2025. — No. 2. — P. 106-113. — DOI 10.46973/0201-
727X_2025_2 106.
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11. B. I'pucopenxo, O. B. Menvnuuenxo, A. FO. Ilopmuoii, A. C. Camotinosa

HOBBIIIEHAE KAYECTBA DJIEKTPOSHEPTUHM HA TOKOIIPUEMHUKE
COBPEMEHHOI'O OTEYECTBEHHOI'O 3JIEKTPOBO3A IEPEMEHHOI'O TOKA
C KOJUIEKTOPHBIM ITPUBOJ1OM

AnHoTanus. PaccmarpuBaroTcst mpo0sieMbl BEICOKOTO PACcX0/1a dIIEKTPOIHEPTHU U3 TSATO-
BOI CETH COBPEMEHHBIMHU OTEYECTBEHHBIMH AJICKTPOBO3aMH IIEPEMEHHOT0 TOKA C KOJIEKTOP-
HBIM TIPUBOJIOM M HHM3KOTO Ka4ecTBa DJIEKTPOSHEPTUU HA MX TOKONPHEMHHKAX. BrLicHEHO,
YTO JaHHBIE MPOOJIEMBI 00YCIOBICHBI HATMYMEM B KOHTAKTHOW CETH PEaKTUBHOW MOIITHOCTH,
HOTPeOIIEMOI AIIEKTPOBO3aMH MPAKTHYECKU B PABHBIX MPOMOPLUAX C aKTHBHOM, M 3HAYH-
TENLHBIMU UCKKESHUSMH HANPsHKSHUS U ToKa. [IpeioykeH HOBBIH croco0 yrpaBieHus Tuie-
YaMH BBINPSIMHUTEILHO-MHBEPTOPHBIX NpeoOpasoBareneil Ha 0aze IGBT-tpansucTopos, mos-
BOJISIIOIIUN TOBBICUTH KO((UIMEHT MOITHOCTH COBPEMEHHOTO OTEYECTBEHHOTO JJIEKTPO-
BO3a IIEPEMEHHOT0 TOKa C KOJUIEKTOPHBIM IpHBoIoM /10 0,99 1 cHH3UTH KO GHUIUESHTHI rap-
MOHHUYECKHX COCTaBIISIONIMX HAMPSXKEHUS U TOKa Ha ero Tokonpuémuuke 10 4 u 10 % coot-
BeTcTBEeHHO. [IpeanaraemMelii ciocod MO3BOUT 3HAYUTENHFHO MOBBICUTH 3()()EKTUBHOCTD BO-
KJICHHS TT0€3]]0B C IPUMEHEHUEM TEXHOJIOTUH «BupTryansHas cuenkay.

KuaroueBsble ¢j10Ba: Ka4eCTBO JIEKTPOIHEPTHH, KOIPPHUIIMEHT MOIITHOCTH, SHEProd(dhek-
TUBHOCTb, 3JIEKTPOBO3 IEPEMEHHOT0 TOKA, BEITIPSMHUTEIEHO-HHBEPTOPHBIN ITpeodpa3oBaTeib,
IGBT-Tpan3ucTopbl, KOJUIEKTOPHBIN MIPUBO/I, TEXHOJIOTHS «BUpTyaibHas CIeTKay.

s nutupoBanusi: [{oBbIIIEHHE KauecTBa 3JIEKTPOIHEPTUN HA TOKONPUEMHHKE COBpe-
MEHHOTO OTEUYECTBEHHOT'O 3JIEKTPOBO3a MEPEMEHHOT0 TOKA C KOJUICKTOPHBIM MPUBOJOM /
I1. B. I'puropenko, O. B. Mensauuenko, A. 0. [Toptroii, A. C. Camotinosa // Bectauk Po-
CTOBCKOI'O TOCYJIAPCTBEHHOT0 yHHMBEpcuTeTa nyTteil coodmienus. — 2025. — Ne 2, — C. 114—
125. - DOI 10.46973/0201-727X_2025_2_114.

P. V. Grigorenko, O. V. Mel’nichenko, A. Yu. Portnoy, A. S. Samoilova

IMPROVING THE POWER QUALITY ON THE PANTOGRAPH
OF A MODERN DOMESTIC ALTERNATING CURRENT ELECTRIC LOCOMOTIVE
WITH A COLLECTOR DRIVE

Abstract. The article discusses the problems of high consumption of electricity from the
traction network by modern domestic AC electric locomotives with collector drive and low
power quality on their pantographs. It was found out that these problems are caused by the
presence of reactive power in the contact network, consumed by electric locomotives in almost
equal proportions with the active one, and significant distortions of voltage and current. A new
method for controlling the arms of rectifier-inverter converters based on IGBT transistors is
proposed, which makes it possible to increase the power factor of a modern domestic AC
electric locomotive with a collector drive to 0.99 and reduce the coefficients of the harmonic
components of voltage and current on its current collector to 4 % and 10 %, respectively. The
proposed method will significantly improve the efficiency of driving trains using the "Virtual
Coupling" technology.
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b. 0. Kanmvixos, I1. B. Xapramos, O. M. Kaamwixosa

MOBBIIIEHUE TACCUBHOM BE3OITACHOCTH ABTOBYCOB 3A CHET _
COBEPHIEHCTBOBAHUSA KOHCTPYKIIMHU ITACCAXKUPCKUX CUIEHUHU

AHHOTaI.II(lﬂ. Cratps IMOCBsAIICHA BOIIPOCAM MOBLIIIICHUS IMaCCUBHON 0€30IacHOCTH aBTO-

TPAHCIIOPTHBIX CPEJICTB Ha MPUMEPE aBTOOYCOB 3a CUET COBEPIIEHCTBOBAHUS KOHCTPYKIIHIA
MacCaXUPCKuX cuaeHuii. MlccmeaoBanus MpoOBOMINCH C IPUMEHEHHEM METOIOB «JlepeBo 11e-
nei», «IKCHEePTHRIX OIeHOK», «J/lmarpamma Ilapeto», « ABC-metom». Paccmorpens cmo-
co0bI mocTmkeHus 1enu «lloBbIeHne 6e30MacHOCTH MACCAKUPCKUX CUJICHHA TPU OTPOKH-
IbIBaHUMY). Ha OCHOBE MPOBEICHHOTO aHajan3a IMPEIIOKeHO NMPUMEHHUTH JOTOIHUTEIHHOE
YCTPOMCTBO, KOTOPOE B CITy4ae OMPOKUIBIBAHUS aBTOOyCa MOBOPAYNBAJIO OBI MTACCAKUPCKOE
CHJICHBE B TIONEPEYHON MIOCKOCTH aBTOOyca B CTOPOHY, IMTPOTHUBOIIOJIOKHYIO OIPOKHIBIBA-
Huto. JlaHHOE YCTPOUCTBO, MPEAHA3HAYEHHOE /17151 HIOBOPOTA NACCAXKUPCKOI0 CUIECHbSI, TO3BO-
JIAET MmaccaXxrpam BO BPEMA OIIPOKHUABIBAHUSA aBT06yca COXpaHATb yCTOfI‘IHBOC IIOJIOKCHHC.

KaroueBsble c10Ba: maccuBHasi 0€301MaCHOCTh aBTOOYCOB, TACCAKUPCKOE CHIIEHBE, YCTOM-
YUBOCTb MACCAXKUPA, ONIPOKUIBIBAHUE.
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B. Yu. Kalmykov, P. V. Kharlamov, O. M. Kalmykova

INCREASING THE PASSIVE SAFETY OF BUSES BY IMPROVING
THE DESIGN OF PASSENGER SEATS

Abstract. The article is devoted to the issues of increasing the passive safety of motor
vehicles using buses as an example by improving the design of passenger seats. The research
was conducted using the methods of "Goal Tree", "Expert Assessments", "Pareto Diagram",
"ABC Method". The methods of achieving the goal of "Increasing the Safety of Passenger
Seats in the Event of a Rollover" are considered. Based on the analysis, it is proposed to use
an additional device that, in the event of a bus rollover, would rotate the passenger seat in the
transverse plane of the bus in the direction opposite to the rollover. This device, designed to
rotate the passenger seat, allows passengers to maintain a stable position during a bus rollover.

Keywords: passive safety of buses, passenger seat, passenger stability, rollover.
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AJAIITUBHASA CUCTEMA ABTOMATHYECKOI'O YIIPABJIEHUSA
NHEBMATHUYECKUM TOPMO30OM I'PY30BOI'O IIOE3/IA 1

Annotanus. [Tpeanoxena pyHKIIMOHATIBHAS CXeMa CHCTEMBI aBTOMAaTHYECKOTO yIpaBJie-
HUSI THEBMATUYECKAM TOPMO30M TPY30BOTO TOE€3/[a ¢ BO3MOXKHOCTBIO WICHTH(PUKAIIUN pe-
aJBHBIX TOPMO3HBIX MapaMEeTPOB IMMOE3/]a U CONMPOTUBIICHUS JIBHXKCHUIO, KOTOPas HApsAy C
OCTaJbHBIMU CPEJICTBAMU aBTOMATHYECKOI'O YITPABICHHUS IMOE30M obecrieunBaeT Oe3omac-
HOCTh MEPEBO30K Ha JKEJIE3HOJIOPOKHOM TpaHCIopTe. B kadecTBe anroputMa MiaeHTHUKA-
[IUY TOPMO3HBIX MTAPaMETPOB MMOE37a, & TAKKE COMPOTUBIICHHS JBUKCHUIO UCIIOIh30BaH pac-
mmpenHbiid punbTp Kammana — EKF. [IpuBenens! pe3yabTaThl MOACTUPOBAHUS C UCTIOIB30-
BanueM anroputma EKF u 6e3 Hero. [lokazano mpenMyIiecTBo MCIOIB30BaHUS TIpeiarae-
MO CHCTEMBI B 4aCTH 00€CIIeYeHHUs BEICOKOTO Ka4eCTBa yIPaBIeHHS TTOCPEJCTBOM yBeIHUe-
HUS TPOMEKYTKOB MEXKY TOPMOXKCHHUSIMH Ha «BPEIHOMY CITYCKE, YTO CIIOCOOCTBYET MOBBI-
HICHUIO yYaCTKOBOW CKOPOCTH JIBM)KEHUSI, a TAKXKe JOCTATOYHO TOYHON peasM3alliy airo-
pHUTMA MPHUIIETBHOTO TOPMOXKEHHSI.

KiaroueBsble ¢JIOBa: aBTOMaTUIECKOE YIIPABICHHUE, THEBMATHUECKUAN TOPMO3, TIPOIOJIEHBIC
MaTEeMaTHYECKOE MOJICIIMPOBAHNE, UIICHTU(PUKAIUS TaPaMETPOB.

Jas uutupoBanus: Menakep, I'. M. AnanTuBHas cucTeMa aBTOMAaTUYECKOTO yIpaBe-
HUSl THEBMATHYECKUM TOPMO30M Tpy3oBoro mnoesna / I'. M. Menakep, O. E. IlymoBukos //
Bectark PocToBCKOr0 rocyaapcTBEHHOTO YHUBEpCUTeTa MyTel coobmenus. — 2025, — No 2.
—C. 132-144. - DOI 10.46973/0201-727X_2025_2_132.

G. M. Menaker, O. E. Pudovikov

ADAPTIVE AUTOMATIC CONTROL SYSTEM FOR THE PNEUMATIC
BRAKE OF A FREIGHT TRAIN

Abstract. A functional scheme of the automatic control system for the pneumatic brake of
a freight train with the possibility of identifying the actual braking parameters of the train and
the resistance to movement is proposed, which along with other means of automatic train con-
trol ensures the safety of transportation on railway transport. The extended Kalman—-EKF filter
was used as an algorithm for identifying the braking parameters of the train, as well as the
resistance to movement. The results of modeling with the use of algorithm EKF and without
it are presented. The advantage of using the proposed system in terms of ensuring high-quality
control by increasing the intervals between braking on a “harmful” descent is shown, which
contributes to increase of section speed of movement, as well as sufficiently accurate imple-
mentation of the algorithm of target braking.

Keywords: automatic control, pneumatic brake, longitudinal mathematical modeling, pa-
rameter identification.
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E. B. Copoxuna

COBEPHIEHCTBOBAHME ITACCAKHPCKOI'O BAT'OHA
JJIAA ETHITETCKUX HAIIMOHAJIBHBIX KEJIE3HBIX IOPOI’
HA OCHOBE NCCJIEJOBAHUA BJUSAHNUA BHEHTHUX ®AKTOPOB

AHHoTanus. Paccmorpens! mpobieMsl aedopManny KpbIn Ky30BOB AaCCAKUPCKUX Ba-
TOHOB OT BO3JEHCTBUS N30BITOYHOI COTHEYHOM pagualliil U BIUSHHUS BO3IEHCTBUS BHELIIHUX
(aKTOpOB HA MPOYHOCTH U YCTOHYNBOCTh METAIJIOKOHCTPYKIMU Ky30Ba Barona. [I[puBeneHbl
pE3yIBTaThl HATYPHOT'O MOAEINPOBAHUS TEMIIEPATYPHOIO BO3IECHCTBHUS Ha KPHIITY Ky30Ba Ba-
roHa mozenu 61-4514 ¢ npunoxeHrueM peMOHTHBIX Harpy3ok, a TakKe 3aBUCHMOCTH U3MEHe-
HUSI MEKpoJieopMaIuil (HanpsHKeHUH) KPBIIIM BaroHa B 3aBUCUMOCTH OT 3HAUYEHHUH TeMIIe-
paTypHOTO BO3JCHCTBHS M COYETAaHUS NCIIBITATENIBHBIX PEMOHTHBIX Harpy3ok. IIposeneH pac-
YeT KPUTHUYECKUX HANPSDKEHUI I pasHbIX MONepeyHbIX cedeHui ro¢pos. MccienoBaHsl
ISITh Pa3IMYHBIX BAPHAHTOB TIOMEPEUHBIX CEYCHUH, M BEIOpaH HanOosee OIaronpUsTHBIA ¢
TOYKH 3peHHs YCTOHYMBOCTU BapuaHT. IIpuBenensl MeponpusTus s obecneyeHus ycToii-
YUBOCTH OOIIMBKH KYy30Ba.

KuroueBble ci10Ba: METAJUIOKOHCTPYKIIMS Ky30Ba, MACCAKUPCKUN BaroH, MEXaHUYECKHe
Harpys3Ku, TEIIOBOE BO3/ICHCTBHE, KPBIILIA BArOHA.

HJuast nmrupoanusi: Copokuna, E. B. CoBeplieHCTBOBaHHE MACCAXKUPCKOr0 BaroHa JJis
Erunerckux HallMOHAJIBHBIX JKCJIC3HBIX JOPOI' HA OCHOBC HMCCJICIOBAHUA BJIMAHUA BHCHIHHUX
¢axropos / E. B. Copokuna // BectHrk PocTOBCKOTO rOCy1apcTBEHHOTO YHUBEPCHUTETA ITyTEH
coobmenns. — 2025. — Ne 2. — C. 145-153. — DOI 10.46973/0201-727X_2025_2_145.

E. V. Sorokina

IMPROVEMENT OF THE PASSENGER CARRIAGE FOR THE EGYPTIAN NATIONAL
RAILWAYS BASED ON THE STUDY OF THE INFLUENCE OF EXTERNAL FACTORS

Abstract. The article discusses the problems of deformation of the roof of passenger car
bodies from the effects of excessive solar radiation and the influence of external factors on the
strength and stability of the metal structure of the car body. The results of full-scale modeling
of the temperature effect on the roof of the wagon body of model 61-4514 with the application
of repair loads are presented in the research paper, as well as the dependence of the change in
microdeformations (stresses) of the car roof depending on the values of the temperature effect
and the combination of test repair loads. The calculation of critical stresses for different cross-
sections of the corrugations is carried out. Five different variants of cross-sections are studied,
and the most favorable variant in terms of stability is selected. Measures to ensure the stability
of car body sheathing are given.

Keywords: metal structure of the body, passenger car, mechanical loads, thermal effects,
roof of the car.

For citation: Sorokina, E. V. Improvement of the passenger carriage for the Egyptian Na-
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B. @. Tanaes, /]. H. Kypuikun, B. B. ['paues, M. B. @edomos

IHOBBIINTEHMUE 3KCHJIYAT§IIHOHHOFI 9KOHOMHNYHOCTH TEIVIOBO30B
HOPMAJIM3AIIMEN MOIHOCTHU CHUJIOBOU YCTAHOBKH

AHHoTanus. PaccMoTpeHa MOIIIHOCTh CHIJIOBOW YCTAHOBKH TEIIOBO3a KAaK OJIUH U3 OCHOB-
HBIX ()aKTOPOB, OIPEEIISIONINX ero AKCIUTYaTallMOHHYI0 SKOHOMUYHOCTh. Kak mokasan aHa-
JIU3 JAaHHBIX MOJCUCTEM TUATHOCTUKH 27 ceKIni TemioBo30B cepur 2TI116Y u 17 temioBo-
30B cepuu TIII70BC, 1o 80 % T0KOMOTHBOB IKCILTYaTUPYIOTCS C TOHIKEHHON Ha 5...25 %
MOIITHOCTBIO CHJIOBOW YCTAHOBKH, UTO MPUBOJUT K YBETHYEHHUIO Ha 2...5 % pacxoja TommBa
Ha TATOBYIO paboTy TemioBo3a. B pe3ynpraTe aHanmm3a 3HA4YEHWH MMapaMeTpoB JW3ENS yCTa-
HOBJICHO, YTO OCHOBHOMW NMPUYNHOW CHHYKEHHSI MOIITHOCTH SIBJISICTCSI HAPYILICHUE PETYTUPOBKU
PBIYAKHOM MTepeIaur TPUBO/IA PEEK TOTLUTUBHBIX HACOCOB IPY HOPMAILHOM TEXHUIECKOM CO-
CTOSIHUW TOIUIMBHOW amlmapaTypbl B CHCTEMBI BO3IyXOCHaOKeHUs mu3ens. B atom ciydae
HOPMAJIBHBIN YPOBEHb MOIIHOCTH CHJIOBOM YCTAaHOBKH MOXET OBITh BOCCTAHOBJICH MHKPO-
IIPOLIECCOPHOM CUCTEMOM YIIPABJICHMS KOPPEKLIUEH 3aJaHHOTO 3HAYEHUS ITOJIOKEHUS CUIIO-
BOTO Bajla UCTIOJTHATEIHHOTO YCTPOMCTBA AIEKTPOHHOTO PETYISATOpa AU3EIS C OJHOBPEMEH-
HBIM KOHTPOJIEM TEMIIEPaTyphl OTPaOOTaBIINX Ta30B Mo nuiuHApaM. [lokazaHo, 4To q0MOIN-
HUTEJILHOE CHIDKCHHE PAcXo/1a TOIUIMBA Ha TATY MOE3/1a MOXKET ObITh IOCTUTHYTO BBIPABHU-
BaHWEM HATPY30K IO IMIIHHAPAM JTH3EIs.

KuaioueBble cioBa: mu3enb-TeHEPATOpHAs yCTAaHOBKA TEIUIOBO3a, MOIIHOCTH, TEMIIEpa-
Typa OTpabOTaBIIMX ra30B, PABHOMEPHOCTh PA0OThI IMIIMHAPOB, JICKTPOHHBIA PETYISITOP
NA3€eIIs, pelYyakHas mepeayda, pacxo/1 TOIUIMBA.

Jast unTupoBanus: [loBplllIeHNE SKCIUTYaTALIMOHHOW SKOHOMHUYHOCTH TEIMJIOBO30B HOP-
MaJM3alel MOITHOCTH CHIoBOM ycTtaHOBKH / B. ®. Tanaes, /. H. Kypunkun, B. B. I'payes,
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V. F. Tanaev, D. N. Kurilkin, V. V. Grachev, M. V. Fedotov

IMPROVING THE OPERATIONAL EFFICIENCY OF DIESEL LOCOMOTIVES
BY NORMALIZING THE POWER PLANT CAPACITY

Abstract. The power plant capacity of a diesel locomotive is one of the main factors deter-
mining its operational efficiency. As shown by the analysis of data from diagnostic subsystems
of 27 sections of 2TE116U series diesel locomotives and 17 TEP70BS series diesel locomo-
tives, up to 80 % of locomotives are operated with a power plant capacity reduced by 5...25
%, which leads to an increase of 2...5 % in fuel consumption for traction operation of the
locomotive. As a result of the analysis of the diesel parameter values, it was found that the
main reason for the decrease in power is a violation of the adjustment of the lever gear of the
fuel pump rack drive under normal technical condition of the fuel equipment and the diesel air
supply system. In this case, the normal power level of the power plant can be restored by a
microprocessor control system for correcting the setpoint of the position of the power shaft of
the actuator of the electronic diesel regulator with simultaneous control of the exhaust gas
temperature across the cylinders. It is shown that an additional reduction in fuel consumption
for train traction can be achieved by equalizing the loads on the diesel cylinders.

Keywords: diesel generator set of a diesel locomotive, power, exhaust gas temperature, uni-
formity of cylinder operation, electronic diesel regulator, lever transmission, fuel consumption.

For citation: Improving the operational efficiency of diesel locomotives by normalizing
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C. I'. Hlanmapenxo, B. @. Ky3neyos

OIIEHKA N3HOCA T'PEBHEN BAHJIA’KEHN KOJIECHBIX ITAP DJIEKTPOBO3A 312K
B OBJIACTH UX KOHTAKTA C T'OJIOBKOM PEJIBCA

AnHoTanus. [IpuBeneHbl pe3ynbTaTbl TEOPETUYECKHMX HCCIIECNOBAHUN B3aMMOICHCTBHSA
OaHaxel KOJIECHBIX Map U pesIbCOB B TOPU30HTAIILHOM IJIOCKOCTH MPH ABWYKEHHUH HJIEKTPOBO32
OII2K B KpUBBIX penbCOBOM Kojien. CHKMMAIOILME CUITBI B 30HE KOHTAKTa KOJIeca U Pelibca onpe-
JIEJIAIOT CMATHE MaTepruaia KOHTaKTHPYIOIIUX TeJl.

B xpuBbix panuycos 350400 M rpebHM GaHaxel BTOPO U MATOM MO XOIYy 3JIEKTPOBO3a
KOJIECHBIX ITap OyIyT KOHTAKTUPOBATH C IPaHbIO T'OJIOBKY BHYTPEHHETO PEJIbCa, YTO ONpeieNnsieT
HanOOJIBIIINE 3aTPAThl SHEPTUN HA TPEOJIONICHNE CHII (PPUKIIMOHHOTO TPEHHS M HAWOOBIIHHA
M3HOC rpedHel OaHmaXel 3THX KOJIECHBIX nap. BrImonHeHa olleHKa BeTMYMHBI U3HOCA MaTepH-
asa rpeOHs OaHIaka 1Mo CyMMapHOMY 00beMy CMSITHSI MaTepHalloB OaHIaxa U peyibca B 00a-
CTH MX KOHTAKTa C Y4€TOM painyca KpUBOU M POTSHKEHHOCTH IyTH MPOCKAIb3bIBaHUS KOJIECa.

[MoydenHbIe GOPMYITBI TTO3BOJISIIOT HAXOJMThH BEJIMYHWHBI H3HOCA MaTepPHAIOB I'peOHS KO-
Jieca ¥ TOJIOBKH PeJibca B 3aBUCUMOCTH OT COOTHOIIEHHS UX TBEPAOCTEH, OT pajnyca U MpoTs-
JKEHHOCTH KPUBOW M OT CKOPOCTH JBHKEHHS JIOKOMOTHBA.

KuarueBsle ciioBa: 3nexktpoBo3 DI12K, TpexocHas Tennexka, KojJecHas mapa, KOHTaKT KO-
Jeca U penbca, PPUKIMOHHOE TPeHHE, CMIATHE MaTepraia OaHIaxa U pebca, H3HOC TpeOHs
Oanaxa.
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Jost uutupoBanusi: [lantapenko, C. I'. Ouenka nzHoca rpedHel OaHmaked KOJIEeCHBIX
nap anektpoBo3a DI12K B obnactu nx KoHTakTa ¢ ronoBkoi penbca / C. I'. lantapenko,
B. ®. Ky3nenos // Bectauk PocToBckoro rocy1apcTBeHHOTO YHUBEPCHUTETA IyTeH coodie-
Hust. — 2025. — Ne 2. — C 163-170. — DOI 10.46973/0201-727X_2025_2_163.

S. G. Shantarenko, V. F. Kuznetsov

EVALUATION OF WEAR OF WHEEL SET
RIMS OF ELECTRIC LOCOMOTIVE EP2K IN THE AREA
OF THEIR CONTACT WITH RAIL HEAD

Abstract. The article presents the results of theoretical studies of the interaction of the
wheel set treads and rails in the horizontal plane during the movement of the electric locomo-
tive EP2K in the curves of the rail track.

Compressive forces in the contact zone of the wheel and rail determine the crushing of the
material of the contacting bodies. In the curves with radii of 350—-400 m, the ridges of the the
treads of the second and fifth wheel sets along the electric locomotive will contact the edge of
the head of the internal rail, which determines the greatest energy consumption to overcome
the forces of friction and the greatest wear of the the treads of these wheel sets. The wear value
of the flange material of the rim is estimated by total volume of crushing of the rim and rail
materials in the area of their contact taking into account curve radius and the length of the

wheel slip path.

The obtained formulas make it possible to find values of wear of wheel flange and rail head
materials depending on the ratio of their hardnesses, the radius and length of the curve and the

speed of the locomotive.

Keywords: EP2K electric locomotive, three-axle bogie, wheelset, wheel and rail contact,
frictional friction, crushing of the rim and rail material, rim flange wear.

For citation: Shantarenko, S. G. Evaluation of wear of wheel set rims of electric locomo-
tive EP2K in the area of their contact with rail head / S. G. Shantarenko, V. F. Kuznetsov //
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B. JI I'epyc, A. C. Muwapun

MOJIEJIMPOBAHUE B3AUMOJIEMCTBUS IIOKA3ATEJIEA KAUECTBA OBCJYKUBAHUS
M KJIIOYEBBIX IIOKA3ATEJIEA DY®PEKTUBHOCTHU B EAUHOM CETEBOM
TEXHOJIOI'MYECKOM ITPOLHECCE TPAHCHHOPTHOI'O XOJIIUHT A
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AnHoTanmus. CtaThsl TOCBAIIEHA MOACTUPOBAHUIO B3aWMOJEHCTBUS MOKa3aTeneil Kave-
CTBa 00CITy>KUBaHHUS U KITIOUEBBIX TIOKazateneil agdexruBHocTH (KPI) B pamkax Exqunoro ce-
TeBoro TexHojorundeckoro npouecca (ECTII) rpy30BbIX jKene3HOIOPOKHBIX MEPEBO30K. AB-
TOPBI pACCMATPUBAIOT CUCTEMHBIH MOJXO/ K YIIPABICHUIO TPAHCIIOPTHBIM XOJIMHTOM, aKIIeH-
THUPYSl BHUMaHHE Ha YCTPAHEHHUH MMPOTHBOPEUYHA MEXAY (yHKIIMOHAIBHBIME ITOAPA3IeICHHU-
SIMH Y TIOBBIIIICHUEM YJIOBJIETBOPEHHOCTH KIIMEHTOB. [|J1s aHaM3a BBISBJICHHBIX «Pa3pPbIBOB)
(Gap) npumensercs Gap-monens 3eHTramia, KOTopasl MO3BOJSET OICHUTH PACXOXKICHHS
MEXIy OKUAAHUAMHU MOoTpeduTenel n (pakTHuecKuM KadecTBoM ycmyT. Ipeamosxkens! perire-
HUS JUIS MUHAMU3AIlUU 3THX Pa3pbiBoB, BKIouas ontummsanuio ECTII, BHenpenue nudpo-
BBIX TEXHOJIOTHI U MOJACPHU3AINIO UHPPACTPYKTyphl. Oco00e BHUMAHKE YACICHO HHTETPa-
MW CTPaTErHIecKuX eI XOoIauara ¢ onepannoHHsiMu KPI, uro crmocobcTByeT moBbIIIe-
HUIO 3KOHOMHUYECKOH YCTONYMBOCTH U KOHKYPEHTOCTIOCOOHOCTH. Pe3ysIbTaThl HCCIIeIOBaHHS
MOTYT OBITh TIOJIC3HBI JJIsl TPAHCIIOPTHBIX KOMITAHUH, CTPEMSIIUXCS YIIYYIITUTh Ka4eCTBO 00-
CITyXuBaHUA 1 3PPEKTUBHOCTH YITPABICHUSI.

KuioueBsble cjioBa: TpaHCIIOPTHBIN XOIIWHT, KadecTBo oOcyxuBanwmst, KPI, Gap-monens,
JKEJIe3HOZOPOKHBIC TEPEBO3KU, CUCTEMHBIN MOAXOJI, CTPATEerHs Pa3BUTHUS JKEIC3HOIOPOK-
HOTO TPAHCIIOPTAa; METOMOJIOTUH YIIPABIEHHUS MEPEBO30OYHBIM IporeccoM; 3p(HeKTHBHOCTD
MIEPEBO30YHOTO MPOIIECcca; cCHCTeMa cOaTaHCHPOBAHHBIX MTOKA3aTeNeH; KITF0UEBbIC TOKA3aTEH
s dexTBHOCTH; EMUHBIN ceTeBOM TEXHOJIOTHYECKHUHI Mpoliecce.

Juast nmrupoBanusi: I'epyc, B. JI. MonenupoBanue B3auMOJEHCTBUS MOKa3aTeNe Kaye-
CTBa 0OCITyKMBAaHUS 1 KJIFOUEBBIX MTOKa3aTeel 3h(heKTUBHOCTH B EMMHOM CETEBOM TEXHOJIO-
THYECKOM TIporiecce TpancrnoptHoro xonaunra / B. JI. I'epyc, A. C. Mumapun // BecTHuK
PocToBckoro rocymapcTBeHHOTO yHUBEpcHUTeTa myTeit coobmmenns. — 2025. — Ne 2. — C. 171—
178. — DOI 10.46973/0201-727X_2025_2_171.

V. L. Gerus, A. S. Misharin

MODELING THE INTERACTION OF SERVICE QUALITY INDICATORS
AND KEY PERFORMANCE INDICATORS IN A SINGLE NETWORK
TECHNOLOGICAL PROCESS OF A TRANSPORT HOLDING

Abstract. The article is devoted to modeling the interaction of service quality indicators
and key performance indicators (KPIs) within the framework of a Single Network Technolog-
ical Process (ESTP) of freight rail transportation. The authors consider a systematic approach
to the management of a transport holding company, focusing on eliminating contradictions
between functional divisions units and increasing customer satisfaction. To analyze the iden-
tified "gaps", the Zeithaml Gap model is used, which allows assessing discrepancies between
consumer expectations and the actual quality of services. The article suggests solutions to
minimize these gaps, including the optimization of the ESTP, the introduction of digital tech-
nologies and the modernization of infrastructure. Special attention is paid to the integration of
the holding's strategic goals with operational KPIs, which contributes to increasing economic
sustainability and competitiveness. The results of the study can be useful for transport compa-
nies seeking to improve the quality of service and management efficiency.

Keywords: transport holding, service quality, KPI, Gap model, railway transportation, sys-
tem approach, railway transport development strategy, transportation process management
methodologies, transportation process efficiency, balanced scorecard, key performance indi-
cators, Single Network Technological Process.

For citation: Gerus, V. L. Modeling the interaction of service quality indicators and key
performance indicators in a single network technological process of a transport holding /
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K. A. I'ooosanwiii

TEXHOJIOTHYECKU AYTCOPCHUHT OITEPATOPCKOM JESTEJIBHOCTH
B YCJIOBUSAX IPOPUIIUTA BAI'OHHOI'O IIAPKA HA CETHU KEJIE3HBIX 1OPOI’

AHHOTaHHﬂ. HaCTOHIIIaSI CTaTbhs IOCBAIICHA HCCICAOBAHUIO MCXAaHHU3MOB ITOBBIIICHUA
3¢} PeKTHBHOCTH JTOTUCTHIECKOH AEATEITBHOCTH OTIEPATOPCKUX KOMIIAHUH B YCIOBHUSX POdH-
[IMTa BarOHHOTO TIApKa Ha CETH JKeJe3HBIX qopor. O00CHOBaHA HEOOXOIUMOCTh TpaHcopMa-
UM CyHIE€CTBYIOIIUX MO)ICJ'ICﬁ BSaHMOI[efICTBHH MCXKAY Yy4aCTHHUKaMU IIEPEBO30YHOI'O IIpO-
1iecca, B TOM 4Hcie 3a CUéT BHEIPEHHs TEXHOJIOrn4ecKoro ayrcopcunra. [log rexHonoruue-
CKUM ayTCOPCHHIOM MOHHMAETCs Iepeada MPOMBIIUICHHBIMI PEeIIPUSATHSIMA JTOTUCTHYC-
CKUX aKTHBOB (B YaCTHOCTH, ITyTel HEOOIIETo MOJb30BAaHUs) B YIPABICHHE ONEPAaTOPCKUM
KOMIIaHWAM, B TOM YUCJIC U JJIA OpraHru3allvii BpEMCHHOI'O PasSMCIICHUA ITIOPOKHETO IMTOABHIK-
HOTo cocTaBa. [IpencraBiieH pacyeT BMECTUMOCTH TaKUX MyTeH M BBIIEICHBI TPYIIIBI Ty TEH,
HPUTO/IHBIE /IS UCTIOIB30BAHUS B IIEIISIX OTCTOS BaroHOB. OTMEUYEHBI IPEUMYIIIECTBA 1T0100-
HOT'O TIOJIXO0JIa JIJIsl BCEX CTOPOH: CHM)KEHUE MH(PPACTPYKTYpHOH HArPy3KH sl IEPEeBO3UHKa,
ONITUMHM3ALIUS 3aTpaT I TPY300THPABUTENSI U paclIupeHne QpyHKIHOHATBHBIX BO3MOKHO-
cTel Ui oneparopa. BEIBOIBI MOATBEPKAAIOT, YTO TEXHOJIOTUYECKHI ayTCOPCHUHT CIIOCOOCH
CTaTb MHCTPYMCHTOM CT36I/IHI/I33HI/IH MEPEBO30YHOIO IMPOLECCa, MOBBINICHUA adallTUBHOCTHU
CHUCTCMBI JIOTUCTHUKHU U pallMOHAJILHOI'O PaCIIp€ACICHNS PECYPCOB B YCIIOBUAX BOJIATUIIBHOCTU
TPAHCIIOPTHOTO CIpOCa.

KioueBble ¢j10Ba: TEXHOJIOTHYECKUI ayTCOPCHHT, TIOPOYKHUI BaroH, oreparop, Iy TH He-
001I1ero MmoJIb30BaHusl, MPOGUIMT BATOHHOTO TapKa, «OTCTO» BarOHOB.

Jast uuTupoBanus: ['ogosanbiil, K. A. TexHomornyeckuii ayTCOpCUHT ONIEPATOPCKOIL 1e-
ATEJILHOCTH B YCIOBUSX MPOQUIIMTA BATOHHOTO IMapKa Ha ceTH xene3Hbix gopor / K. A. To-
JoBaHbid // BecTHHK POCTOBCKOrO TOCYJapCTBEHHOI'O YHHUBEPCUTETA IMYTEH COOOIIECHUS. —
2025. — Ne 2. — C. 179-187. — DOI 10.46973/0201-727X_2025_2_179.

K. 4. Godovany

TECHNOLOGICAL OUTSOURCING OF OPERATOR ACTIVITIES
IN CONDITIONS OF A SURPLUS OF WAGON FLEET ON THE RAILWAY NETWORK

Abstract. This article is devoted to the study of mechanisms for improving the efficiency
of logistics activities of operator companies in the context of a surplus of car fleet in the railway
network. The necessity of transforming existing models of interaction between participants in
the transportation process is substantiated, including through the introduction of technological
outsourcing. Technological outsourcing refers to the transfer of logistical assets (in particular,
non-public tracks) by industrial enterprises to the management of operator companies, includ-
ing for the organization of temporary storage of empty rolling stock. A capacity calculation
for such tracks is presented, and groups of tracks suitable for purposes of wagon layover are
identified. The advantages of this approach for all parties are highlighted: reduced infrastruc-
ture load for the carrier, cost optimization for the shipper, and expanded functional capabilities
for the operator. The conclusions confirm that technological outsourcing can become a tool
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for stabilizing the transportation process, increasing the adaptability of the logistics system,
and enabling rational resource allocation in the context of volatility of transport demand.

Keywords: technological outsourcing, empty wagon, operator, non-public railway tracks,
surplus of car fleet, wagon layover.
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b. O. Kanmvixos, I1. B. Xapramos, O. M. Kaimwixosa

INPUMEHEHUE KJIACCAYECKUX MUKPOMO/IEJENA TEOPUU CJIEJJOBAHUSA
3A JIMAEPOM ITPU MOAEJIMPOBAHUU JOPOKHOI'O IBUKEHUSA

AnHoTtanus. [IpesncraBien aHanu3 MaTeMaTHYeCKON HETMHEHHOM MOJIEH ClIeIOBaHNA 32
ABTOMOOMJIEM-TUEPOM B TPAHCIIOPTHOM IIOTOKE C LIENbI0 PALMOHAILHON OpraHU3aluy J10-
POXHOTO IBI)KEHHS Ha YJINYHO-IOPOXKHOM CETH TOpoJoB. ABTOpaMH Ha OCHOBE KJIacCHYe-
CKHX MUKPOMOJIEJIeH TeOpuH CIIeI0OBaHMS 32 JUIEPOM MPEI0KEeHbl MaTeMaTHYeCKHe BbIpa-
JKEHMS IJIS1 pacueTa YCKOPEHHUH, CKOPOCTEeH IBMXKEHHS U PACCTOSHUN AJIS1 BEIOMOIO aBTOMO-
OuJIs B TPAHCTIOPTHOM ITOTOKE € YYETOM CIIBUTA IO BPEMEHH, CBS3aHHOI'O CO BPEMEHEM peaK-
uu Bogutens. [lonydeHsl rpadyky 3aBHCHMOCTEH YKa3aHHBIX MTApaMEeTPOB OT BPEMEHH JIBU-
SKEHHUST aBTOMOOUIIS. Hpe;lnoxceHa MaTeMaTU4YCeCKasd 3aBUCUMOCTDb, YCTaHaBJIMBarollas CBA3b
MEXIY YCKOPEHUSIMH aBTOMOOMIIS-TIMIEPA M BEIOMOTO aBTOMOOMJIS B aHAJIM3UPYEMOH CXeMe
JBYDKEHUSL.

KiroueBblie cj10Ba: MaTeMaTHUECKOE MOJAEIMPOBaHNE, TEOPUs CIIEA0BaHUS 32 JIUIEPOM,
TPaHCHOPTHBIE IIOTOKU, aBTOMOOMIIB.

st mmrupoBanus: Kanmeikos, b. FO. IIpuMmenenue kiaccnyeckiux MUKPOMOJIENEH Teo-
pHH CIIeZIOBAHHSA 32 JIWJIEPOM MIPH MOJIETUPOBAHUH JTIopokHOTO ABikeHus / b. FO. Kanmbikos,
I1. B. Xapnamos, O. M. KanmeixoBa // BectHuK POcTOBCKOro rocyaapcTBEHHOIO YHUBEPCH-
tera myted coobOmenus. — 2025. — Ne 2. — C. 188-194. — DOI 10.46973/0201—
727X_2025_2_188.

B. Yu. Kalmykov, P. V. Kharlamov, O. M. Kalmykova

APPLICATION OF CLASSICAL MICROMODELS OF FOLLOW-THE-LEADER THEORY
IN MODELLING ROAD TRAFFIC

Abstract. The article presents an analysis of a mathematical nonlinear model of following
a leader vehicle in a traffic flow for the purpose of rational organization of traffic on the city
road network. Based on classical micromodels of the follow-the-leader theory, the authors
propose mathematical expressions for calculating accelerations, speeds, and distances for a
follower vehicle in a traffic flow, taking into account the time shift associated with the driver's
reaction time. Graphs of the dependences of these parameters on the time of vehicle movement
are obtained. A mathematical dependence is proposed that establishes a connection between
the accelerations of the leader and follower vehicles in the analyzed traffic pattern.

Keywords: mathematical modeling, follow-the-leader theory, traffic flows, automobile.
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A. A. Knumos

METOA UCCIEJOBAHUSI KOHOUT'YPALIUN ITPOJOJIBHOI'O ITPO®UJIA
OCHOBHOU YACTHU MYTEU COPTUPOBOYHOI'O IMTAPKA *

Annotanus. [IpuBeneH 0030p COBpeMEHHBIX PabOT MO MCCIEIOBAHUIO KOHCTPYKIMH
IPOJIOJILHOTO MPOQWIIs COPTUPOBOYHBIX MAPKOB. BBINOIHEH aHanMu3 JeHCTBYIOLIMX HOpMa-
TUBHBIX TpeOOBaHWH K KOHCTPYKIIUHU MPOAOJIBLHOTO MPOQUIIS COPTHPOBOYHBIX IyTEH M CIIO-
cO0O0B peryIMpoBaHUs CKOPOCTH CKaThIBAHUS OTIIENOB P pocIrycke ¢ ropok. [IpeacTasieno
ONMCaHNE UMUTAIIMOHHOW MOJENIN Tpoliecca 3alOoIHEHNs MyTe HAaKOIUIEHUS COCTABOB IPHU
POCIyCKe, HCIIOIB3yEeMON AJISl KCCIeJ0BaHMsI KOH(UTypaluy Ipo10JIbHOTO NPoduiIs OCHOB-
HOU YaCTH MyTel COPTUPOBOYHBIX MAPKOB. Y CTAHOBIICHBI KPUTEPHH JIJISl OIICHKH KOHpUTypa-
UM TIPOJOIBHOT0 PO HIIsi OCHOBHOW YacTH MyTeH COPTUPOBOYHBIX MTAPKOB, 0a3UPYIOLIHECcs
Ha pacyeTe BEPOSTHOCTEH, XapaKTEpU3YIOIIMX ITOKA3aTeNM MpoIiecca 3aloIHEHHsd IyTeil
HaKOIUJICHHUS COCTaBOB MpH pachopmupoBannu. CHopMUpoBaHa METOAMKA OIIEHKH KOHCTPYK-
TUBHBIX TAPAMETPOB M KOHQUTYpAIMH TPOJI0IBHOTO MPOQHIIS OCHOBHOM YaCTH COPTUPOBOY-
HBIX IyTe HAa OCHOBAaHWM MMHTALMOHHOTO MOJEIMPOBAHMS MpOILEcca 3allOJHEHUs MyTel
HAKOIIJIEHUS COCTaBOB ITPU UCIIOJIB30BAHUU PEKUMA MHTEPBAIILHO-IIPULIEIBHOTO PETYJINPOBa-

*
[Tybnmkanus ocymiecTBieHa B paMkax peanusanuu rpanta OAO «PXK/» Ha pa3BuTHe HaydHO-TIEAarorude-
CKHX IIIKOJI B 00JIACTH KeJIE3HOAOPOKHOTO TPAHCIIOPTA.
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HUSI CKOPOCTH CKaThIBaHUsI OTLIETIOB. BBINIONHEHO HccieI0BaHNE PAa3IMUHbIX BApUAHTOB KOH-
¢urypanuu mpoaossHOrO MpoduiIs OCHOBHON YacTH IMyTel COPTUPOBOYHOIO MapKa AJsl Cy-
IIECTBYIOIIMX ¥ HOBBIX 3HAYEHUI OCHOBHOT'O YAETIBHOT'O CONPOTHUBIICHUS JBH)KEHUIO BATOHOB
IIPY CKaTbIBAHUU C TOPKH.

KiroueBble cj10Ba: OCHOBHOE YJIENbHOE COIPOTHUBJICHUE ABWXEHUIO, COPTUPOBOYHBIN
MapK, IMUTALlMOHHOE MOJENIMPOBAaHUE MpOIeEcca 3alOIHEHUs, CKOPOCTh COYJIapeHusl Baro-
HOB, JAJILHOCTh Ipo0era OTLENOB, PEXUMbI PErYJINPOBaHUS CKOPOCTH CKaThIBAaHUS, KOHDU-
Typanusi MpOA0IbHOTO IPOQUIISL.

Jast muTupoBanusi: Knmumos, A. A. Metox uccienoBanus KOHQUTYPAIH TPOIOITEHOTO
pohrIIsl OCHOBHOM YacTH ITyTel COPTHPOBOYHOTO mapka / A. A. Kiiumos // Bectauk Poctos-
CKOT'O TOCYJIJapCTBEHHOTO YHUBEpcUTeTa myTeit coodmenns. — 2025. — Ne 2. — C. 195-207. —
DOI 10.46973/0201-727X_2025_2_195.

A. 4. Klimov

THE METHOD OF STUDYING THE CONFIGURATION
OF THE LONGITUDINAL PROFILE OF THE MAIN PART
OF THE SORTING YARD TRACKS

Abstract. An overview of modern research on the design of the longitudinal profile of
marshalling yards is given. The analysis of the current regulatory requirements for the design
of the longitudinal profile of the sorting tracks and methods for regulating the speed of rolling
off cuts when detaching from the gravity humps is carried out. A description of a simulation
model of filling the tracks of train accumulation during detaching is presented, which is used
to study the configuration of the longitudinal profile of the main part of the tracks of marshal-
ling yards. Criteria have been established for assessing the configuration of the longitudinal
profile of the main part of the marshalling yard tracks, based on the calculation of probabilities
characterizing the indicators of the process of filling the tracks of train accumulation during
disbandment. A methodology for assessing the design parameters and configuration of the
longitudinal profile of the main part of marshalling tracks has been developed based on simu-
lation modeling of the process of filling the tracks for accumulation of trains using the interval-
targeted speed control mode for rolling off cuts. A study of various configuration options for
the longitudinal profile of the main part of the tracks of the marshalling yard for existing and
new values of the main specific resistance to movement of cars when rolling down a hump has
been carried out.

Keywords: main specific resistance to movement, marshalling yard, simulation modeling
of the filling process, car collision speed, uncoupling range, rolling speed control modes, lon-
gitudinal profile configuration.

For citation: Klimov, A. A. The method of studying the configuration of the longitudinal
profile of the main part of the sorting yard tracks / A. A. Klimov // Vestnik Rostovskogo Gosu-
darstvennogo Universiteta Putej Soobshcheniya. — 2025. — No. 2. — P. 195-207. —
DOI 10.46973/0201-727X_2025_2_195.
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E. E. Museupesa

MPOT'PAMMHBIN KOMILJIEKC BBIBOPA PAIIMOHAJIBHBIX TIAPAMETPOB OBFBEKTOB
NHOPACTPYKTYPBI B KOMIIOHOBOYHbBIX PEHHEHUAX TPAHCIIOPTHOTI'O Y3JIA
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AHHOTanUs. B yclIOBHAX NWHAMUYHBIX SKOHOMHUYECKHX W TEOMOJUTUYCCKUX H3MEHCHHMA
BaXHO TMPETyCMOTPETh MEXAaHMU3MBI aJalTalllH, MTO3BOJISIOIINE OBICTPO MOIU(HUIINPOBATEH y3IIO-
BBIC TPAHCIIOPTHO-TEXHOJOTHYECKHE MPOIIECCHI PA0OTHI B COOTBETCTBUU C aKTyalIbHBIMU TpeOOBa-
HUSMU U 00cTosTeNnbcTBaMu. [IpenBaputenbHas v MOCISAYIONIas IporpaMMHasi OIleHKa apameT-
POB Y3IIOBOT0 MHPPACTPYKTYPHO-TEXHOIOTHIECKOTO B3aNMOICHCTBHSA Ha BCEX 3Tanax KOMIIOHO-
BOYHBIX PEIICHUH MO3BOJISET AENaTh BBIBOABI O MPHUHIIMTIAX (OPMHUPOBAHHS 30H H OOBEKTOB, CO-
OTBETCTBUU BUJIOB TPAHCIIOPTA U ITyHKTOB y3JIOBOTO B3aUMOJICHCTBHS, a TAK)KE MECTaX UX pa3Me-
nieHus. [{ns 3Tux nennel npoBeieH CpaBHUTENbHBIA aHANIN3 II0KA3aTesei 30H y3J1a B 3aBUCUMOCTH
OT CTETIeHU WX BO3JEHCTBHS Ha CTPYKTYPY Y3714 COTIIACHO KPUTEPHAM TEOPUH IPUHSATHS PEIICHUH,
METOJIaM KJIaCTEPHOTO aHaJIN3a, TO3BOJISIONIMM OIICHUBATh OOBEKTHI BHYTPU OJHOW 30HBI (Kia-
CTepa) U BBISIBJIATH CKPBITHIC CTPYKTYPBI B HA00pE JaHHBIX, OIPECIIAThH TPYIIIE 00hEKTOB, HX CXO-
JKECTh W pasznuuus. Pa3zpaboTaH mporpaMMHBIM KOMILIEKC BRIOOpA PaIlMOHAIBHBIX ITapaMeTpPOB
00BEKTOB B KOMIIOHOBOYHBIX PEUICHHUSIX TPAHCIIOPTHOTO y3JIa COTJIACHO aBTOPCKOW MOIM(PUKAITIH
TPaJUIIMOHHOTO TeHeTHu4eckoro anroputma ([CA) B reHeTHuecKWi KOMIOHOBOYHBIH aJTOPUTM
tparcnoptHoro y3na (I'KA TVY), yauteiBaromuii ciry4aiiHbIi BBIOOP, HEYETKHE MHOXECTBA Iapa-
METpPOB, KOMOMHATOPHKY M BapHAIIO0 MACCHBOB OOJBIINX JAHHBIX C UCTIOJIH30BAaHUEM aHAJIOTHA
€CTECTBEHHOT0 0TOODA.

KuroueBsble c10Ba: TpaHCIIOPTHBIN y3€l1, Y3/I0BBIE 30HBI, KOMIIOHOBOUHBIE pELLIEHHs], KJlacTep-
HBIA aHaIN3, KOAQQUIMEHT TUBEPTeHIINH, TEOPHUS IPUHATHUS PEIICHUH, TeHETHUECKUH KOMIIOHO-
BOYHBIH aJlTOPUTM, TapaMeTphl 3PPEKTHBHOCTH pa3MELICHUS, TPOrPaMMHBIN KOMILIEKC.

Jast uurupoBanusi: Musrupesa, E. E. [IporpaMMHBIif KOMIDIEKC BHIOOpa pariMOHABHBIX T1a-
paMeTpoB OOBEKTOB HMHQPACTPYKTYphl B KOMIIOHOBOYHBIX PEIICHHUSAX TPAHCIOPTHOrO y3ia /
E. E. Musrupesa // BectHuk POCTOBCKOTO TOCYIapCTBEHHOTO YHUBEPCUTETA ITyTEH COOOIICHHS. —
2025. — Ne 2. — C. 208-218. — DOI 10.46973/0201-727X_2025_2_208.

E. E. Mizgireva

A SOFTWARE PACKAGE FOR SELECTING RATIONAL PARAMETERS OF
INFRASTRUCTURE FACILITIES IN THE LAYOUT SOLUTIONS OF A TRANSPORT HUB

Abstract. In the context of dynamic economic and geopolitical changes, it is important to provide
adaptation mechanisms that allow for rapid modification of nodal transport and technological pro-
cesses in accordance with current requirements and circumstances. Preliminary and subsequent soft-
ware assessment of the parameters of nodal infrastructural and technological interaction at all stages
of layout solutions allows us to draw conclusions about the principles of formation of zones and fa-
cilities, the correspondence of transport modes and points of nodal interaction, as well as their loca-
tions. For these purposes, a comparative analysis of the hub zone indicators was carried out depending
on the degree of their impact on the node/ hub structure according to the criteria of decision theory,
cluster analysis methods that allow evaluating objects within one zone (cluster) and identifying hid-
den structures in a data set, determining groups of objects, their similarities and differences. A soft-
ware package for selecting rational parameters of objects in layout solutions for a transport hub was
developed according to the author's modification of a traditional genetic algorithm (GA) into a genetic
layout algorithm for a transport hub (GLA TU), taking into account random selection, fuzzy sets of
parameters, combinatorics and variation of big data arrays using analogies of natural selection.

Keywords: transport hub, nodal zones, layout solutions, cluster analysis, divergence coefficient,
decision theory, genetic layout algorithm, placement efficiency parameters, software package.

For citation: Mizgireva, E. E. A software package for selecting rational parameters of infra-
structure facilities in the layout solutions of a transport hub / E. E. Mizgireva // Vestnik Ros-
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11, H. Muwxypoe

KOHIIENIHS ITIPOCTPAHCTBEHHO-BPEMEHHOM ONITUMU3AIIUA _
TPAHCHOPTHO-JIOTUCTUYECKUX MPOLECCOB IMNPOMBIIIJIEHHBIX NPEANPUATHU *

AnHotamus. [IpennoxeHa KOHIENUUS NPOCTPAHCTBEHHO-BPEMEHHON ONTHUMHU3ALUU
TPaHCHOPTHO-JIOTUCTUYECKUX IPOLIECCOB MIPOMBIIIIICHHBIX NPEANIPUATHIH Ha OCHOBE KOMOU-
HUPOBAHUSI METOAOB MHOTOKPHUTEPHAIBHOIO aHaJIM3a, MAPIIPYTH3aLUN Ha CHELUAIU3UpPO-
BaHHBIX rpad)aXx TPaHCHOPTHOW HMHQPACTPYKTYpHI, TUHAMHYECKOW ONTUMH3AIMU Ha MpO-
CTPaHCTBEHHO-BPEMEHHBIX Ipad)ax, UMUTALOHHOTO MOAEIMPOBaHU U rpadoBoil HEHPOH-
Holi cet. CoueTaHue METOI0B HEOOXOAUMO IS IPOTHO3UPOBAHUS U ONITUMHU3ALIUH ITapaMeT-
POB TPaHCTIOPTHO-TOTMCTUYECKUX MPOIIECCOB B PEXUME peaibHOro BpeMeHH. [lokazana Bo3-
MOYKHOCTh MCIIOJIb30BaHUsI MpeJiaraeMoil KOMOWHAIIMK METOJIOB MPH (POPMUPOBAHUU OTITH-
MaJIBHBIX IIOCJIEAOBATEILHOCTEH TPAHCIOPTHO-IOTUCTUYECKUX POLIECCOB U CHHXPOHHU3ALNN
OIIEPATUBHOTO YIPABJICHHUS 3JIEMEHTaMH TPAHCIOPTHO-TOTUCTHYECKONH CHCTEMBI IPOMBILI-
JICHHOTO TIpeANpUsTHsL. Pa3paboTaHHBIN MOIX0/ TTO3BOIUT MOBBICUTH 3PPEKTUBHOCTH TPAHC-
MOPTHO-TOTUCTHYECKHUX IPOLIECCOB MPOMBILUICHHBIX NPEANPHUATUN B PE3yJIbTaTe KOMILIEKC-
HOU peasin3aliii METOI0B [IPOCTPAHCTBEHHO-BPEMEHHON ONTHUMHU3ALHH.

KuroueBble cjioBa: TpaHCIOPTHO-JOTHCTUYECKUH Mpoliecc, MPOCTPaHCTBEHHO-BPEMEH-
Hasl ONTUMH3AINS, KOHIETIUI, KOMOWHHUPOBaHUE METOIOB, TPOMBIIUICHHOE TPEIIPHUsITHE.

st umTupoBanusi: Mumkypos, [1. H. Konuenmus npoctpaHcTBeHHO-BpEMEHHOM OITH-
MHU3alMd  TPAHCIIOPTHO-JTOTUCTHYECKUX TPOIECCOB IMPOMBINIICHHBIX NPEeaNpUiTHil  /
I1. H. Mumkypos // BecTHrk POCTOBCKOTrO rocy1apCTBEHHOTO YHUBEPCUTETA ITyTel cooOIIIe-
Hust. — 2025 — Ne 2. — C. 219-230. — DOI 10.46973/0201-727X_2025_2_219.

P. N. Mishkurov

THE CONCEPT OF SPATIAL-TEMPORAL OPTIMIZATION
OF TRANSPORT AND LOGISTICS PROCESSES OF INDUSTRIAL ENTERPRISES *

Abstract. The concept of spatial-temporal optimization of transport and logistics processes
of industrial enterprises is proposed based on a combination of methods of multicriterial anal-
ysis, routing on specialized graphs of transport infrastructure, dynamic optimization on spatial-
temporal graphs, simulation modeling and graph neural network. The combination of methods
is necessary for forecasting and optimizing the parameters of transport and logistics processes
in real time. The possibility of using the proposed combination of methods in the formation of
optimal sequences of transport and logistics processes and synchronization of operational
management of elements of the transport and logistics system of an industrial enterprise is
shown. The developed approach will improve the efficiency of transport and logistics pro-
cesses of industrial enterprises as a result of the integrated implementation of spatial-temporal
optimization methods.

Keywords: transport and logistics process, spatial and temporal optimization, concept,
combination of methods, industrial enterprise.

For citation: Mishkurov, P. N. The concept of spatial-temporal optimization of transport
and logistics processes of industrial enterprises / P. N. Mishkurov // Vestnik Rostovskogo
Gosudarstvennogo Universiteta Putej Soobshcheniya. — 2025. — No. 2. — P. 219-230. —
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C. JI. Hooonunnas, P. I'. Koponv

METO/] ®PAKTOPHO-AHAJIMTUYECKOM OLIEHKU MIOTEHIUAJIBHBIX MECT
PASMEHIEHUSA TPAHCIIOPTHO-JIOTUCTUYECKUX OBBEKTOB

AnHoTamus. VccienoBanus, HarnpaBiICHHBIC HA BBIOOP M OICHKY MOTEHIIHAIBLHBIX MECT
pa3MeNIeHUs TPAaHCTIOPTHO-JIOTUCTHYECKUX 0O0BEKTOB, MPUOOPETAIOT MMEPBOCTEIICHHOE 3HAUE-
HHUE B YCIIOBHSAX aKTHBHOTO Pa3BUTHS TPAHCIOPTHO-TOTMCTUYECKOTO KOMITIeKca JlambHero
Boctoka. CerofiHs akTHBHO OCYIICCTBIISICTCSI MOJEPHHU3AIMS TPAHCIIOPTHON HHPPACTPyK-
TYpbI, MPOUCXOAMUT YCHJICHUE MOPTOBBIX MOIIHOCTEH M TPAHCTPAHWYHBIX MEPEXOJIOB, IO-
3TOMY TpeOyeTcsi pa3paboTKa HOBBIX MMOJXO0B 110 BEIOOPY MECT pa3MeNIeHUs TPAHCITOPTHO-
JIOTHCTUYECKUX MEHTPOB. [lenbio paboThl sBisieTcst pa3paboTka MeToza (pakTOpHO-aHATUTH-
YECKOW OIEHKH MECT Pa3MEIICHUs TPAHCIIOPTHO-TOTMCTUYCCKHMX OOBEKTOB, a TaKKe ero
anpoOanus Ha pernoHanbHOM ypoBHe. K 3amauaM MccieoBaHUsI OTHOCHTCSI aHAIH3 CYIIe-
CTBYIOIIMX METOJIOB TI0 BHIOOPY MECTa Pa3MEeNICHUs] TPAHCIIOPTHO-JIOTUCTHYECKOTO O0BEKTa,
onucaHue (pakTOPOB, BIUSIONIMX Ha BHIOOp MecTa pa3MelleHus U (popMHpPOBaHUE METOJA
(haKTOpHO-aHAIMTUIECKON OIICHKH. VICIONIBb30BaTUCh TEOPETUYCCKUE M IMITUPHUUCCKUC Me-
TOJIBI UCCTIEIOBAaHUS. B cTaThe paccMaTpUBAIOTCS TOMONHUTEIBHBIC ()aKTOPHI, BIHUSIONINE HA
BBIOOp MecTa pa3MelleHuss 00BEKTa, U MOAPOOHO MPEICTABICHBI 3TAlbl OIIEHKH MECT pa3Mme-
IICHHS TPAHCIIOPTHO-JIOTUCTHYESCKUX O0BEKTOB.

KiroueBble cj10Ba: MpUrpaHUYHBIA TPAHCHIOPTHO-JIOTUCTHICCKUN OOBEKT, METON (hak-
TOPHO-aHAUTHYECKON OICHKH, OICHKA MECTa pa3sMeEIleHHs, TPAaHCIOPTHO-TOTHCTHYSCKHUMA
LEHT.

Jas untupoBanus: Ilogomuanas, C. [I. MeTton GakTopHO-aHATUTHYECKOW OICHKH I10-
TEHIIMAIBHBIX MECT pa3MeIIeHHs TpaHCHOPTHO-oructrudeckux oowrexToB / C. M. [lomonun-
Has, P. I'. Koposb // BecTHrK POCTOBCKOTO TOCYapCTBEHHOTO YHUBEPCUTETA MTyTeH CO00IIIe-
mus. — 2025 — Ne 2. — C. 231-242. — DOI 10.46973/0201-727X_2025 2 231.

S. D. Podolinnaya, R. G. Korol

THE METHOD OF FACTOR-ANALYTICAL ASSESSMENT OF POTENTIAL
LOCATIONS OF TRANSPORT AND LOGISTICS FACILITIES

Abstract. Research aimed at selecting and evaluating potential locations for transport and
logistics facilities is of paramount importance in the context of the active development of the
transport and logistics complex in the Far East. Today, the modernization of the transport
infrastructure is actively underway, port facilities and cross-border crossings are being
strengthened, so new approaches need to be developed to select locations for transport and
logistics centers. The aim of the work is to develop a method for factor-analytical assessment
of locations of transport and logistics facilities, as well as its testing at the regional level. The
objectives of the research include the analysis of existing methods for choosing the location
of a transport and logistics facility, a description of the factors influencing the choice of loca-
tion and the formation of a factor-analytical assessment method. Theoretical and empirical
research methods were used. The article considers additional factors influencing the choice of
an object's location, and describes in detail the stages of assessing the locations of transport
and logistics facilities.

Keywords: cross-border transport and logistics facility, factor analysis method, location
assessment, transport and logistics center.
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. B. Copoxun, A. U. Xawes, C. M. Haypyszbaes, A. U. Cmenosas, A. I1. Anosckuii

OIEHKA BO3MOKHOCTHU NEPEPACTIPEAEJEHUSA I'PY30IIOTOKA MEXIY BUIJAMU
TPAHCIIOPTA HA TEHEPAJIbHBIX HAITPABJIEHUAX MTK «CEBEP — IOI'» 2

AHHOTanus. B cIOXUBIINXCS S5KOHOMHYECKHUX M MOJUTHYECKUX peanusax anst Poccuii-
ckoif @enepanyu 3a1a4a TPAHCIIOPTHBIX KOPUAOPOB 3aKITIOYACTCS HE TOIBKO B 00ECIIeUeHIH
TPaH3UTHBIX MEPEBO30K Ha €BPa3UUCKOM MPOCTPAHCTBE. DKCIOPTHO-UMIIOPTHBIE U BHYTpH-
pOCCHIiCKHE MapIIpyThl SIBJIAIOTCS NPUOPUTETHBIMU HANpaBlICHUSIMU B padOTe HAIMOHAIb-
HOT'O TPAHCIIOPTHOTO KOMILIeKca. [IpuMeHeHrne MyIbTHMOJANIBHBIX CXEM JOCTaBKU I'PY30B IO
MapuIpyTam MeKAyHapoaHoro TpaHcnopTHoro kopunopa (MTK) «Cesep — IOr» npenmnona-
raeT HeCKOJIbKO JIOTHCTHUECKUX MapIIPYTOB, KaXIbI U3 KOTOPBIX UMEET ONPEAETICHHYIO Ba-
puaTtuBHOCTH. Poccuiickasi TpaHCIIOPTHAS CHCTEMA, B YACTHOCTH €€ pernoHanbHast yacte MTK
«Cesep — IOr», mo3BossieT KOMOMHUPOBAHHOE MCIIONBb30BaHNE TPEX BHUJIOB TPAHCIIOPTA MPU
Ipy30IepeBO3Kax: aBTOMOOMIIBHBIN, BOJHBIN U JKEJIE3HOJOPOKHBIH.

PaccMoTpeHbl TeopeTHUecKHe acleKThl IepepacipeesieHus IPy30II0TOKOB MEXAY pas-
JUYHBIMHM BUJAaMH TpaHCTIOpTa Ha reHepayibHbIX HampasieHusx MTK «Cesep — FOr» u ero
BIMSIHHE HAa CTpPaTerHuecKoe IJIaHWMPOBAHHWE POCCUUCKON SKOHOMHYECKOW AESTEIbHOCTH.
IIpencraBieHsl pe3ynbTaThl, MOJIYyYEHHbIE B XOJI€ HCCIECIOBaHUs, MPUBEICHO 00OOCHOBAHHE
NPUMEHSIEMOr0 METOAMYECKOro anmnaparta uccienoBanus. CrenaHbl BBIBOABI M JaHBI PEKO-
MEHJIAIMN 110 MPAKTUIECKOMY NMPUMEHEHHUIO MOJYYCHHBIX PE3yJIbTaToOB, 0003HAYEHBI Tep-
CIEKTUBBI JAIbHEHIINX UCCIEeI0BAaHUM B 00JacTH CTPAaTErnYecKoro TIaHWPOBAaHUS paOOTHI
TpaHCNOPTHBIX NpeanpusThid Ha Mapuipyrax MTK «Cesep — FOr».

Kuarouessble coBa: myinsTuMoaanbsHble nepeBo3ku, MTK «Cesep — FOr», cTpaTerndeckoe
TUTAaHUPOBAHUE TPY30IIEPEBO30K, MOJIENb ONTHUMAJIBHBIX MapIIPyTOB IPOABIKEHUS TPY30I10-
TOKOB, olieHKa noteHuana MTK, 3ona nputspkenust rpyzonorokoB MTK, cmeniannas sko-
HOMHYECKAsi MOJICIb.

st umtupoBanusi: OnieHKa BO3MOXKHOCTH IlepepacipeieeHus IPy30I10TOKa MEKAY BU-
JlaMu TpaHcnopTa Ha reHepanbHbix HanpasieHusx MTK «Ceeep — HOr» / [I. B. CopoxkuH,
A. 1. Xames, C. M. Haypys6aes [u np.] // BecTHrK POCTOBCKOT0 rocy1apcTBEHHOTO YHUBEP-
cutera myted coobmienus. — 2025. — Ne 2. — C. 243-253. — DOl 10.46973/0201-
727X_2025_2_243.

2 PaGoTa BhITIONIHEHA B pamMKax rpanta 6anka BTB (ITAO) Ha BBIIONHEHWE MOJIOIBIMU Y4EHBIMY HAYYHBIX PaboT
1o teme «TexHoJornyeckoe u YSKOHOMHYECKOe 0OOCHOBaHUE NPHOPUTETHBIX HAIPABICHUH COBEPIICHCTBOBAHMS B3au-
MOJIEICTBUSI BUAOB TPAHCIIOPTA B POCCHICKOM CErMEHTE MEXTyHapOAHOI0 TpaHcnopTHOro kopuaopa «Cesep — IOr».
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ASSESSMENT OF THE POSSIBILITY OF REDISTRIBUTING CARGO FLOW BETWEEN
TRANSPORT MODES ON THE GENERAL DIRECTIONS OF THE ITC "NORTH - SOUTH"

Abstract. In the current economic and political realities for the Russian Federation, the
task of transport corridors is not only to ensure transit traffic in the Eurasian space. Export-
import and domestic routes are priorities in the work of the national transport complex. The
use of multimodal cargo delivery schemes along the routes of the North — South international
transport corridor (ITC) involves several logistics routes, each of which has a certain variabil-
ity. The Russian transport system, in particular, its regional part of the North — South ITC,
allows the combined use of three types of transport in cargo transportation: automobile, water
and rail.

This study is devoted to the theoretical aspects of the redistribution of cargo flows between
different modes of transport on the main routes of the North — South ITC and its impact on the
strategic planning of Russian economic activity. The article presents the results obtained in the
course of the study, and provides a rationale for the applied research methodology. Conclu-
sions are drawn and recommendations are given for the practical application of the results
obtained, and prospects for further research in the field of strategic planning of transport en-
terprises on the routes of the North — South ITC are outlined.

Keywords: multimodal transportation, “North — South” ITC, strategic planning of cargo
transportation, the model of optimal routes for the promotion of cargo flows, assessment of
the ITC potential, attraction zone of cargo flows of the ITC, mixed economic model.

For citation: Assessment of the possibility of redistributing cargo flow between transport
modes on the general directions of the ITC “North — South” / D. V. Sorokin, A. I. Khashev,
S. M. Nauruzbayev [et al.] // Vestnik Rostovskogo Gosudarstvennogo Universiteta Putej
Soobshcheniya. — 2025. — No. 2. — P. 243-253. — DOI 10.46973/0201-727X_2025_2_243.

Caenenust 00 aBTopax

Copoxun Imutpuii BasepbreBuu
PocToBCKMii rOCyapCTBEHHBIM YHUBEPCUTET
nyteit coobmenus (PIYIIC),

kadenpa «Jlorucruka u ynpasieHue
TPAHCHOPTHBIMU CHCTEMaMM»,

KaHAMJAT TEXHUYECKUX HayK,

CTapIINi NPENoAaBaTensb,

e-mail: 2013014015@list.ru

Xawmen Ackep U3myauHoBuY

PocroBckuii rocyjapcTBEHHBIN YHUBEPCUTET
myteit cooomenus (PIYIIC),

kadenpa «Jlorucruka n ynpasieHne
TPAHCHOPTHBIMU CHCTEMaMM»,

KaHAMJAT TEeXHUUECKUX HayK, JOIICHT,
e-mail: hash-93@mail.ru

Haypy3z6aes Cabup MancypoBuu
PocroBckuii rocyjapcTBEHHBIN YHUBEPCUTET
myteit cooomenus (PIYIIC),

Kadenpa «YpasieHHe SKCILTyaTallHOHHON
paboToiiy,

aCTMpPaHT,

e-mail: sabir.nauruzbayev@mail.ru
CrenoBas Anacracust UropeBHa
PocroBckuil rocyjapcTBEHHbII YHUBEPCUTET
nyteit coobmenus (PT'YTIC),

kagenpa «CTaHIMM ¥ Tpy30Bast padoTay,
aCIHpaHT,

e-mail: Anastasia_stepovaya@mail.ru
SnoBckuii Anexcanap IlaBiaosuy

Information about the authors

Sorokin Dmitry Valerievich,

Rostov State Transport University (RSTU),
Chair ““Logistics and Transport Systems Man-
agement”,

Candidate of Engineering Sciences,

Senior Lecturer,

e-mail: 2013014015@list.ru

Khashev Asker Izmudinovich

Rostov State Transport University (RSTU),
Chair «Logistics and Transport Systems Man-
agementy,

Candidate of Engineering Sciences,
Associate Professor,

e-mail: hash-93@mail.ru

Nauruzbayev Sabir Mansurovich

Rostov State Transport University (RSTU),
Chair “Operational Work Management”,
Postgraduate Student,

e-mail: sabir.nauruzbayev@mail.ru

Stepovaya Anastasia Igorevna

Rostov State Transport University (RSTU),
Chair “Stations and Freight Operations”,
Postgraduate Student,

e-mail: Anastasia_stepovaya@mail.ru

Yanovsky Alexander Pavlovich



ISSN 0201-727X BECTHUK PI'YIIC Ne 2 /2025

PoCTOBCKUiT TOCYIapCTBEHHBIN YHUBEPCUTET Rostov State Transport University (RSTU),
nyteit coodmenus (PI'YIIC), Department of Railway Management and Oper-
(axysbTeT «YIpaBieHHe MPOLECCAMHU IIEPEBO30KY, ation,

CTYJICHT, Student,

e-mail: ALEKSANDERYAN@MAIL.RU e-mail: ALEKSANDERYAN@MAIL.RU




