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U. A. Auyxos, I1. A. Ilonaxos, P. C. Tacues
OLIEHKA YCTAJOCTHOM JOJI'OBEYHOCTHU TOPMO3HOI'O JUCKA

AHHoTamus. PaccMOTpeHb! pe3ynbTaTsl HUCTBITAHUN Ha YCTAJIOCTh MaTepuana TOPMO3-
Horo aucka. C 1ebpIo ONpeaesIeHUs] TPUUMHBI TIOSABIECHUS MUKPOTPEIINH MIPH TEPMUYECKON
YCTaNOCTH ObUI MIPOBEICH aHAJIN3 KOHTAKTHOI'O JABJIEHHUS M TEPMUYECKOro HanpsbxeHus. Ha
OCHOBE 3THX pPE3yJIbTAaTOB MOJyyeHa TMHEHHAs 3aBUCUMOCTh MEX/y U3MEHEHUSIMU TeMIlepa-
TYpBl M HaNpsDKEHUsI, OLIEHKa OCTATOYHOTO pecypca TOPMO3HOTO JMCKa Oblia BBIMOJIHEHA C
HCII0JIb30BAaHUEM IOJYUYEHHOM JIMHEHHON 3aBUCHUMOCTH.

KiroueBble c10Ba: TOPMO3HOH UCK, YCTAIOCTHAS MPOYHOCTh, TEPMUUYECKHUE HAIIPSDKeE-
HUSl, TEMIIEPATypa, KOHTAKTHOE JAABJICHUE.

Juast mutupoBanmsa Sunkos, M. A. OueHka ycTagoCTHOH OJTOBEYHOCTH TOPMO3HOIO
mucka / U. A. Sunkos, I1. A. ITonskos, P. C. Tarues // Bectauk PocToBckOro rocyaapcTseH-
HOTO yHHBepcHTeTa myTeit coobmenus. — 2022. — Ne 2. — C. 8-16. — DOI 10.46973/0201—
727X_2022_2_8.

I. A. Yaitskov, P. A. Polyakov, R. S. Tagiev
EVALUATION OF THE FATIGUE LIFE OF THE BRAKE DISC

Abstract. The brake disc must have high resistance to many factors: corrosion resistance,
friction, high temperatures, sudden temperature changes, etc. After prolonged use, the brake
disc can be seriously damaged due to thermal fatigue cracks that form on its friction surface.
In this article, fatigue tests of the brake disc material are considered. In addition, to determine
the cause of thermal fatigue micro cracks, an analysis of contact pressure and thermal stress
was carried out. Based on these results, a linear relationship between temperature and voltage
changes was obtained and the residual life of the brake disc was estimated using it.

Keywords: brake disc, fatigue strength, thermal stresses, temperature, contact pressure.
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H. M. Auykosa

TEOPETUYECKUE NCCJIIEJOBAHUS IIYMA TOKAPHBIX ABTOMATOB
MMPOJOJIBHOI'O TOYEHUSA U MHOI'OPE3HOBBIX IIOJIYABTOMATOB

AnHoTauus. PaccmaTtpuBaeTcs NoAXod K ONPEACIICHUIO YPOBHEH 3BYKOBOIO JABJICHUS
WMCTOYHHUKOB IIyMa, KOTOPhIE WMEIOTCS Ha TOKAPHBIX aBTOMATax MPOJOJIHLHOTO TOUYCHHS U
MHOT'OPE31OBLIX ITOJIyaBTOMATax IMPU TaKUX TECXHOJIOTHMYCCKUX OIEpaluiaX, KaK IMpoJ0JIbHOC
HapyKHOE TOUYEHHE, MPOpe3Ka Ma30B U Hape3aHue pe3bObl pe3loM. JJaHHbIH Moaxo/ oTinYa-
€TCs TEM, YTO B HH)KEHEPHOM pacyeTe YIHTHIBAIOTCS COOCTBEHHBIE YaCTOTHI KOJIeOaHUH pe-
JKYIIET0 MHCTPYMEHTA U MaTepuall, U3 KOTOPOTO U3rOTOBJIeHA 0OpabaThiBaeMast ICTalb.

KuroueBsble cjioBa: TOKapHBIA aBTOMAT MPOJOJIBHOIO TOUEHUS, HICTOUHUKHU ITyMa, aKy-
CTHUYECKHE MOJIENIN, CAHUTAPHBIE HOPMBI, COOCTBEHHBIE YACTOTHI KOJIEOaHMIA.

st uurtuposBanus: Sunkosa, H. M. Teopetuueckue ncciaeaoBanus yma TOKapHbIX aB-
TOMATOB TPOJIOJIEHOTO TOUYEHHUS U MHOTOPE3IOBHIX roryaTomaToB / H. M. flumkosa // Bect-
HUK POCTOBCKOTO roCyAapcTBEHHOTO yHHBEpCUTeTa myTei cooOmeHus. — 2022, — Ne 2. —
C.17-21 - DOI 10.46973/0201-727X_2022_2_17.

N. M. Yaitskova

THEORETICAL STUDIES OF THE NOISE OF AUTOMATIC LATHES
LONGITUDINAL TURNING AND MULTI-CUTTER SEMI-AUTOMATIC MACHINES

Annotation. Metal-cutting machines are designed for processing a variety of surfaces by
removing chips from the workpiece with a cutting tool. The article discusses an approach to
determining the sound pressure levels of noise sources that are available on lathes of longitudi-
nal turning and multi-cutting semi-automatic machines for such technological operations, lon-
gitudinal external turning, slotting and threading with a cutter. This approach is different in
that the engineering calculation takes into account the natural vibration frequencies of the cut-
ting tool and the material from which the machined model is made.

Keywords: automatic lathe of longitudinal turning; noise sources, acoustic models, sanitary

standards, natural vibration frequencies.
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MOJIBH)KHOM COCTAB, BE3OITACHOCTH JIBUKEHUSA U SKOJIOT U
VYIK 629.463.3 + 06 DOI 10.46973/0201-727X_2022 2 22
A. A. Konecnuros, M. FO. Cepournosckuil, B. E. Jloyenko

HAPAMETPHUUYECKAA ONTUMU3AIIUA KOHCTPYKIIMHU HA BA3E TEHETUYECKOI'O
AJITOPUTMA SBOJIIOIIMOHHBIX BBIYUCJIEHUM HUCTEPHBI J1JISI IEPEBO3KH
CXKATBIX WJIM COKUKEHHBIX 'A30B

AHHOTanus. 3a7a4a mapaMeTpUUECKO MHOTOKPUTEPHAIBHON ONTUMH3ALNN KOHCTPYK-
I cocyia BaroHa-IIMCTEPHBI [Vl MIEPEBO3KU CXKAThIX WM CKMKEHHBIX Ta30B PEIICHA Ha
0a3e TeHeTHYEeCKOro aJropuTMa CKaHUPOBAHMSA NMPOCTPAHCTBA MIPOEKTUpOBaHMs. Bribop om-
TUMaJIbHBIX TEOMETPUYECKUX apaMeTPOB LIMCTEPHBI SABJISETCS BaXXHOH MPEANOCHUIKON ISt
o0ecreyeHus] TeXHUKO-9KOHOMHUYECKON 3((EKTUBHOCTH MYJIbTUMOJAIBHBIX IEPEBO30K C
o0ecrieyeHneM NpeaesibHbIX 3aJaHHBIX OCEBBIX U IOTOHHBIX Harpy3ok. OnrTuMmu3zanus KOH-
CTPYKTHBHBIX IMapaMeTpoB 0a30BOH KOHCTPYKIHH LUCTEPHBI MO3BOJSIET YBEIUYHUTH JKECT-
KOCTb KOHCTPYKIIMH ¥ CHU3UTh MaTepPHaIOeMKOCTb.

KiroueBble cioBa: cocyn, jKeJIe3HOAOPOKHAsI LIMCTEPHA, aBTOLMCTEPHA, ITapaMeTphye-
CKasi ONTHMHU3AIHSI, TEHETHYECKUN allTOPUTM.

Jast unrupoBanus: Konecuukos, A. A. [lapamerpuueckas onTUMHU3aLUs KOHCTPYKLIHH
Ha 0a3e TeHeTHYECKOTO ANrOPUTMa IBOJIIOIMOHHBIX BBIYMCICHUN LHUCTEPHBI I MEPEBO3KU
CKaThIX WM CKMKEHHBIX Ta30B / A. A. Konecaukos, M. 0. Cepounosckuii, B. E. [lonenko
I/l BectHrk POCTOBCKOrO roCyIapCTBEHHOTO YHHBEpCHTETa ImyTeit coobmenus. — 2022, —
No 2. — C. 22-28. — DOI 10.46973/0201-727X_2022_2_22.

A. A. Kolesnikov, M. Yu. Serbinovsky, V. E. Dotsenko

PARAMETRIC OPTIMIZATION OF THE DESIGN BASED ON THE GENETIC ALGORITHM
FOR EVOLUTIONARY CALCULATIONS OF A TANK FOR TRANSPORTATION
OF COMPRESSED OR LIQUEFIED GASES

Abstract. The problem of parametric multicriteria optimization of the tank vessel struc-
tures for the transportation of the compressed or liquefied gases is solved on the basis of a
genetic algorithm for scanning the design space. The choice of the optimal geometric tank
parameters is an important prerequisite for ensuring the technical and economic efficiency of
multimodal transportation with the provision of the maximum specified axial and linear loads.
Optimization of the design parameters of the basic tank design allows you to increase the ri-
gidity of the structure and reduce the consumption of materials.

Keywords: vessel, railway tank, tank truck, parametric optimization, genetic algorithm.
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A. . Mycmagun

OCOBEHHOCTH MPAKTUYECKOM PEAJIU3ALIMU SHEPTOCBEPEI AIOIIIAX
AJITOPUTMOB YIIPABJIEHUSA KOJUVIEKTOPHBIM TAT'OBBIM ITPUBOJIOM
MATUCTPAJIBHBIX 9JIEKTPOBO30B

AHHoTanus. B Xo/1e 3aBOJICKOT0 peMOHTa pa3padoTaH KOMIUIEKC HaAy4YHO 00OCHOBAaHHBIX
TEXHUYECKUX PEIICHUH 10 MOJEPHU3AINH MHOTO/BHTATEILHOTO TATOBOTO MPHBOAA TPY30-
BBIX JIEKTPOBO30B ceMeiicTBa «Epmaky, HalpaBIeHHBIX Ha TOBHIIIIEHUE YHEPTeTHIECKOM 3(-
(exTUBHOCTU. B pe3ynbTare JOCTUTAaeTCs COKpAIICHUE YISIBHOTO PacXoa 3ICKTPOIHEPTUU
B PeXUME TATH C 00ecriedeHueM HaJe:)KHOCTH B pab0TOCTIOCOOHOCTH KOJIEKTOPHBIX TATOBBIX
JIBUTaTEJEH.

KuroueBsble cJIoBa: rpy30BOH AIEKTPOBO3 IIEPEMEHHOT0 TOKa, SHEepreTuieckas 3hHeKTrB-
HOCTB, JICKTPOMEXaHUYECKUE MPOIIECChl, 0COOCHHOCTH MPAKTHUYECKON peain3aliuu, KOMIIb-
I0TEPHOE MOZCITUPOBAHHE.

Jast murupoBanusa: Mycradus, A. 111, OcoOeHHOCTH NPAKTHYECKON peanu3aiuu SHep-
rocOeperarmux ajJropuTMOB YIPABICHHUS KOJUIEKTOPHBIM TSTOBBIM MPHUBOAOM MarucTpalib-
HBIX AekTpoBo30B / A. I1I. Mycradun // BecTHuK POCTOBCKOTO TOCY1apCTBEHHOTO YHUBED-
cureta mnyrted coobmenms. — 2022, — Ne 2. — C. 29-41. — DOI 10.46973/0201—
727X_2022_2_29.

A. Sh. Mustafin

FEATURES OF THE PRACTICAL IMPLEMENTATION OF ENERGY-SAVING
ALGORITHMS FOR CONTROL OF THE COLLECTOR TRACTION DRIVE OF THE
MAIN LINE ELECTRIC LOCOMOTIVES

Abstract. A set of scientifically based technical solutions has been developed for the mod-
ernization of the multi-engine traction drive of freight electric locomotives of the Yermak type
during factory repairs, aimed at increasing energy efficiency.

As a result, a reduction in the specific consumption of electricity in the traction mode will be
achieved while ensuring the reliability and performance of collector traction motors.

Keywords AC freight electric locomotive, energy efficiency, practical implementation fea-
tures, computer simulation.
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B. A. ®unouenxo

AHAJIN3 SKO3AIMTHBIX TEE(HOJIOFPIFI
HA CTAHIUMAX PEOCTATHBIX HCIIBITAHUHU JIOKOMOTUBHBIX JAEIIO

AnHoTanus. PaccmaTpuBaroTcsi BOITPOCHL, CBSI3aHHBIE ¢ XUMUYECKUM M (DU3HUECKUM 3a-
IPSI3HEHUEM OKDYXKAIOLIEH cpelbl HAa CTAaHLUAX PEOCTATHBIX HCIBITAHWM JIOKOMOTUBHBIX
neno. [IpuBoauTcs aHanu3 3K03alUTHBIX TEXHOJIOTHM, B PE€3YJbTaTe KOTOPOro Mpeaiaraercs
CO3/IaHHE 3BYKOIOTJIOMIAIONINX aHTAPOB ¢ KOMOMHHPOBAHHBIMH CHCTEMAaMH BHITSKKH H J1aJTh-
HeHIIel OYUCTKN BPEAHBIX BEIOPOCOB OTPaOOTABIIHX T'a30B.

KuaioueBnble c10Ba: 3arpsi3HEHUE OKPYKAIOIICH CPEJIbl, CTAHITUN PEOCTATHBIX UCIIBITAHUN,
JJOKOMOTHUBHBIC JICII0, SKO3aIIUTHBIC TCXHOJIOINH.

Jas uutupoBanus: OuHoyeHko, B. A. AHanU3 SKO3aITUTHBIX TEXHOJOTHH HA CTAHIUIX
peocTaTHBIX UCTIBITAHUN JIOKOMOTHBHBIX Jierio / B. A. @unouenko // Becthuk PocToBckoro roc-
YIApCTBEHHOTO yHUBEpcUTeTa myTel cooOmenms. — 2022, — Ne2. — C. 42-47.-
DOI 10.46973/0201-727X_2022_2_42.

V. A. Finochenko

AN ANALYSIS OF THE ENVIRONMENTAL TECHNOLOGIES
AT THE RHEOSTAT TESTS STATIONS OF THE LOCOMOTIVE MARSHALLING YARDS

Abstract. The paper deals with issues related to chemical and physical pollution of the
environment at the rheostat tests stations of locomotive marshaling yards. It is given an anal-
ysis of the environmental protection as a result of which it is proposed to create sound-absorb-
ing hangars with combined exhaust systems and further purification of harmful exhaust gases.

Keywords: environmental pollution, rheostat test stations, locomotive marshaling yards,
environmental protection technologies.
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NHOOPMAIIMOHHBIE TEXHOJIOI'HH,
ABTOMATHKA 1 TEJIEKOMMYHHUKAIIMN

V]IK 629.42 : 656.25 : 004.04 + 06 DOI10.46973/0201-727X_2022 2 48
C. B. Cokonos, A. JI. Oxomnuxos, A. B. Kocmioxos, O. . Cokonosa

CTOXACTHYECKAS OBPABOTKA CIIYTHUKOBBIX U3BMEPEHU B BOPTOBBIX
HABUT'AIIUOHHBIX CUCTEMAX JIOKOMOTHUBOB

AHHOTanus. TpaguIuOHHBIE METOBI 00PaOOTKH CIyTHHKOBBIX M3MEPEHHUI ITOCTPOEHBI
Ha HCIOJIb30BaHUM WIHM METO/la HAMMEHBIINX KBaJIPaTOB B Pa3HbIX BapUaHTaxX, WIN MPHU U3-
BECTHOM MOJIENI IBMKEHUSI 00beKTa — pa3nu4yHbIX Moaudukanuii punerpa Kanmana. [pu
3TOM KaJIMaHOBCKHH MTOJXO0J OKa3bIBAETCS TOUHEE, T.K. YUUTHIBAECT TUHAMUKY ABWKECHUSA 00B-
€KTa U IPEAbICTOPHUIO OLIEHOK, HO IIPH 3TOM €r0 CYILECTBEHHBIM HEIOCTATKOM SIBIISIETCS] HEOO-
XOJUMOCTb aIPUOPHOTO 3HAHUS MaTeMaTHYECKOH MOJETH IBM)KEHUS TIOABIKHOTO OOBEKTa.
B cBsi3u ¢ 3TUM npeanaraeTcsi HOBBIM MOAXO0[ K OLICHKE HaBUTALMOHHBIX [IapaMETPOB JIOKO-
MOTHBA MO CIIyTHUKOBBIM U3MEPEHHSAM, C OJHOW CTOPOHBI — YUUTHIBAIOILUI AMHAMUYECKUN
XapakTep napaMeTpoB JIBUXKEHUS U MPEIBICTOPHIO OLICHOK, a C APYTroi — CBOOOIHEIH OT orpa-
HUYEHHS B BUJIC TOYHOTO 3HAHUsI YPaBHEHHH JBMKEHUS JTOKOMOTHBA. D()(HEeKTUBHOCTH pac-
CMOTPEHHOT0 [I0X0/1a [T0 CPABHEHUIO € CYIECTBYIOIMMH TPaAULIMOHHBIMA METOJaMHU 00pa-
OOTKHM CITyTHHKOBBIX M3MEPEHHI XapaKTepU3yeTcsl MPOCTOTONH W HEBBICOKOH Pa3MEepPHOCTHIO
MOJTyYEHHBIX aJITOPUTMOB.

KiiroueBble cj10Ba: CIIyTHUKOBBIE H3MEPEHHUSI, HABUTALIMOHHbIE TapameTpsbl, GuinbsTp Kam-
MaHa, HABUT'aLIMOHHAsI CUCTEMa JIOKOMOTHBA, HEJIMHEHHAs (QUIIBTpaLIHSL.

st nurtupoBanus: CtoxacTiHueckas oOpaboTKa CIIyTHUKOBBIX U3MEPECHUN B OOPTOBBIX
HaBHMralMOHHBIX cucTteMax okoMoTuBoB / C. B. Cokonos, A. JI. Oxoraukos, A. B. Kocrro-
koB, O. U CoxkosnoBa // BectHuk POCTOBCKOTO roCy1apCTBEHHOTO YHUBEPCUTETA ITyTEH CO00-
meHust. — 2022. — Ne 2. — C. 48-54. — DOI 10.46973/0201-727X_2022_2_48.

S. V. Sokolov, A. L. Okhotnikov, A. V. Kostyukov, O. I. Sokolova

STOCHASTIC PROCESSING OF SATELLITE MEASUREMENTS IN ON-BOARD NAVI-
GATION SYSTEMS OF LOCOMOTIVES

Abstract: Traditional methods of processing satellite measurements are based on the use
of either the least squares method in different variants, or with a known model of object mo-
tion it is one of various modifications of the Kalman filter. At the same time, the Kalman
approach turns out to be more accurate, since it takes into account the dynamics of the object's
motion and the prehistory of estimates, but its significant disadvantage is the need for a priori
knowledge of the equations of motion of the object. In this regard, a new approach to the
evaluation of the navigation parameters of a locomotive from satellite measurements is pro-
posed, on the one hand, taking into account the dynamic nature of the motion parameters and
the history of the estimates, and on the other, free from the restriction in the form of accurate
knowledge of the equations of motion of the locomotive. The effectiveness of the considered
approach in comparison with the existing traditional methods of processing satellite measure-
ments is illustrated by the results of numerical modeling.

Keywords: satellite measurements, navigation parameters, Kalman filter, locomotive nav-
igation system, nonlinear filtering.
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B. B. Anucumos, E. B. Cazarnosa

ITOCTAHOBKA 3AJTAYU OIITUMU3ALNUA TIOCTABOK MPOAYKINHU 3BEHOCBOPOYHBIX

BA3 HA YYACTKU BBIITIOJIHEHUSA PEMOHTHO-IIYTEBBIX PABOT

AnHoTanus. B pabote npencraBieHbl BapruaHThl TOCTAHOBKHU 3aJIa4W ONTHMU3AINH T10-
CTaBOK MPOAYKIIUH 3BEHOCOOPOUYHBIX 0a3 Ha yUACTKH BBITIOJTHEHUS! PEMOHTHO-TTYTEBEIX paboT
B 3aBUCHUMOCTH OT YYHTBHIBAEMOTI'O IIeYa NEPEMEIIECHUS TPOTYKINH, HAYMHAs OT MOCTABIIH-
KOB KOMIUIEKTYIOILUX Il COOPKH 3BEHBEB PEIbCOIINAIBHON PEIIETKH MM CTPEJIOYHBIX Ie-
PEBOJIOB M 3aKaHYMBAsl Y4aCTKAMU HEIOCPEICTBEHHOI'O BBIIOJIHEHUS PEMOHTOB. ISl Kax-
JIOTO BapHaHTa IOCTAHOBKU 33]1a4M [IPEJIOKEHBI COJIEP/KATENbHAS MU MaTEMaTHYECKast IOCTA-
HOBKH, & TaK)K€ YCJIIOBUS, OTPAHMUYEHMSI U METOJIMKH pelIeHns. B kauecTBe KpUTepus: ONTH-
MU3AIHY JIJTsI KXKI0TO0 BapuaHTa KaKk OCHOBHOMW MpeuiokeH OoJiee 00N SKOHOMHYECKHH
KpUTEpUI, HO IIPH ATOM JAKOTCS PEKOMEHAALNH I10 €T0 YIPOUIEHUIO U PUBEIECHUIO K TEXHU-
YECKOMY XapaKTepy — MUHHMHU3ALlUN pacCTOSHUS ITOCTaBKH. B yCIIOBUAX M OrpaHUUEHUSX 3a-
Jlauv HE YUHUTBIBaeTCs (DAaKTOP M3MEHEHHMs KOJMYECTBA MIIM MOIIHOCTH 0a3, MO3TOMY pEeKo-
MEHJyeTCsl IPUMEHSATD IIPENIOKEHHBIE BAPUAHTHI HA KPATKOCPOUHYIO WJIM CPEIHECPOUHYIO
NEPCHEKTUBY — TOPU3OHT INIAHUPOBAHUS COOPKH U ITOCTaBKH MPOAYKLHUH OT OAHOTO rofa 10
TpeX — ISTH JIET. B 0OCHOBY METOIMK pellIeHNs KaX/I0r0 BapHaHTa 3aJI0)KEHbI KJIACCUUECKUE U
YCTOSIBIIMECS METOJIBI PEIIEHUS] ONTHMH3AIMOHHBIX 3a/1a4 Ha Tpadax: MOWCK KpaT4anIIero
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MYTH U TPAHCIIOPTHAS 3a1a4a. [IpakTiueckas peann3aiys MpeIoKeHHBIX BAPUAHTOB MOCTa-
HOBKH M PEUICHUSI 33]]a49X TTO3BOJIUT 3PPEKTUBHO (HOPMUPOBATH ONTHMATHHBIC TIAHBI ITOCTA-
BOK MPOJIYKIIUH 3BEHOCOOPOYHBIX 043 Ha yYaCTKH BBITOJHEHUST PEMOHTHO-ITYTEBBIX padoT.

KuroueBble c10Ba: ONTUMHU3ANNS TIOCTaBOK, 3BeHOCOOpOoUHas 0aza, apeas MoTpeOICHIS,
TPaHCIIOPTHAS 3a7a4a, PEMOHTHO-TTYTEBbIC PabOTEHI.

Jas nutupoBanus: Auucumos, B. B. [locTtanoBka 3aauyu onTUMHU3aI[uu TOCTABOK IPO-
JIYKIIMA 3BEHOCOOPOYHBIX 0a3 Ha YYacTKH BBIMOJHEHMS PEMOHTHO-ITYTEBBIX paboT /
B. B. Aaucumos, E. B. Cazanosa // Bectauk PocToBCKOT0 TOCYy1apcTBEHHOTO YHUBEPCUTETA
nyTeit coobtenus. — 2022, — Ne 2, — C. 55-65. — DOI 10.46973/0201-727X_2022_2_55.

V. V. Anisimov, E. V. Sazanova

AN OBJECTIVE OF THE SUPPLY OPTIMIZATION PROBLEM OF THE ASSEMBLY BASES’

PRODUCTS LINK AT RAILWAY REPAIR SITES

Abstract. The paper presents options for statement of the supply optimization problem of
the assembly bases’ products link to areas of consumption for performing repair and track
work, depending on the considered shoulder for moving products, starting from suppliers of
components for assembling rail-sleeper links or turnouts and ending with areas for direct re-
pairs. The problem statement, a substantive and mathematical statement, as well as conditions,
restrictions, and solution methods are proposed for each variant of the problem. As an optimi-
zation criterion for each option economic criterion (more general) is proposed as the main one.
But recommendations for simplifying this criterion and bringing it to a technical nature — to
the delivery distance minimization criterion — are given. The conditions and limitations of the
task do not take into account the factor of changing the number or capacity of bases, therefore
it is recommended to apply the proposed options for the short or medium term — the planning
horizon for assembly and delivery of products from one year to three to five years. The meth-
ods for solving each option are based on classical and well-established methods for solving
optimization problems on graphs: the search for the shortest path and the transport problem.
The practical implementation of the proposed options for setting and solving the problem will
make it possible to effectively form optimal plans for the supply of products from link assem-
bly bases to areas for performing repair and track work.

Keywords: supply optimization, link assembly base, area of consumption, transport task,
repair and track work.
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P. B. I'vuunckuii
OLEHKA ITPOYHOCTHU IYTEOYUCTUTEJIA IPU CTATUYECKOM HAI'PYKEHUU

AHHoTanus. PaccMOTpeHO MpUMEHEHHE Pa3IMYHbBIX JUAarpaMM HEJTMHEWHOTo JAeopMu-
pOBaHHA MaTepHaia MpH pacdeTe MPOYHOCTH myTeouncturens. [lokazano, aro koaduim-
€HTHI 3araca MPOYHOCTH NPU KCIOJIB30BAaHUU JIMHEHHON M HEJIMHEHHON MOJeNn MaTepuaia
oTNIMYaroTcsa B 2—4 pasa, uTo MPUBOAUT K HEOIIPEACICHHOCTH OIICHKU MpouHOoCTH. [Ipu yuere
HEJIMHEHHOTO TTOBEICHUSI MaTepHhalia JIOKaIbHbIE YIPYToIUIacTHIecKne AeopMaud MOTYT
nJocturathb 2 %, IpU 3TOM yCIIOBHE ITPOYHOCTH IO JOMYCKAEMBIM HAMPSDKEHUSM OKa3bIBACTCS
BBITIOJTHCHHBIM. [l0Ty4eHO0, Y4TO HMCIOJIb30BaHNE OWMIIMHEHHON anmpOKCUMAIIMH JUArpaMMbl
Je(hOpMUPOBAHUS MPUBOIUT K OTIIMYUSAM 3HAUCHUH HAINPsDKCHUH He Oosiee 5 % B cpaBHEHUU
C pe3ynbpTaTaMH 10 UCTHHHOW auarpamme aedopmuposannsd. [lokazano, 9To mpu Aomyckae-
MBIX HaNPsDKEHUIX BBIIIE MPe/eNa TEKy9IeCTH 1IesIeco00pa3Ho HCIIOIb30BaTh AeQopMaIioH-
HBII KpUTEPHIA MPOYHOCTH. J{7151 0OecrieueHust KOHCEPBATUBHBIX OLICHOK MPOYHOCTH PEKOMEH-
JTyeTCsl UCTIOIB30BaTh TUarpaMMy C MHHUMAThHBIM HAKIIOHOM y4acTKa YIPOYHEHUs (HarpH-
Mep, ruarpammy [IpaHATIIs) ¢ ycTaHOBIEHHBIMU JTOITycKaeMbIMu Aedopmanusmu okoo 1 %,
YTO MO3BOJIMT YCTAHOBUTH 3aliaC Mo OTHOIICHHIO K MPCACIIbHOMY PAaBHOMCPHOMY OCTAaTO4Y-
HOMY YIUTHHEHHIO OOJIBITMHCTBA KOHCTPYKIIMOHHBIX cTanel. J{jist anekBaTHOM OLIEHKH IpOY-
HOCTH TIO JOITyCKaeMbIM HaIPsDKEHUSM HEOOXOIWMO paccMaTpHBATh PACUETHYIO CXEMY C
YUYCTOM IMOAATIIMBOCTHU KpOHIHTGﬁHOB KpETJICHUA IMTYTCOUYNCTUTEIIA K KY30BY.

KiroueBble cji0Ba: MPOYHOCTH, MyTEOYHCTUTENb, HEJMHEIHOE AedopMupoBanue, aedop-
MAaI[UOHHBIA KPUTEPUH, METOJ] KOHEUHBIX SJIEMEHTOB.

Jast nurupoanus: ['yunnckuil, P. B. Onenka npo4HOCTH MyTEOYUCTUTENS IPU CTaTH-
yeckoM HarpyxeHun / P. B. 'yaunckuii / Bectauk PocToBCKOT0 rocy1apcTBEHHOTO YHHUBEP-
cuteta myted coobmenms. — 2022. — Ne 2. — C. 66-74. — DOI 10.46973/0201—
727X_2022_2_66.

R. V. Guchinsky
STATIC STRENGTH ASSESSMENT OF THE TRACK CLEANER

Abstract. Using of various nonlinear stress-strain curves is discussed for the calculation of
the track cleaner strength. It is shown that the safety factors when using a linear and non-linear
material model differ by 2—4 times, which leads to an uncertainty in the strength assessment.
When the material nonlinearity is taken into account, local elastoplastic deformations can
reach 2 %, and the strength criterion for allowable stresses is satisfied. It has been found that
the using of a bilinear stress-strain curve leads to differences in stress values of no more than
5 % in comparison with the results obtained by the true stress-strain curve. It is shown that
using the strain criterion is preferable at allowable stresses above the yield strength. To get
conservative strength estimates, it is recommended to use a curve with a minimum strain hard-
ening (for example, the Prandtl approximation) with allowable strain of about 1 %, which
allows you to set a reserve to the ultimate uniform strain of most structural steels. For an ade-
guate strength assessment using allowable stresses, it is necessary to consider the design
scheme, taking into account the compliance of the brackets for attaching the track cleaner to
the body.

Keywords: strength, track cleaner, nonlinear straining, strain criterion, finite element
method.
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B. B. Kapnauesckuii, B. B. [1Iyoumuose, E. B. Kopuuenxo, A. H. Onaykux, B. C. Hosaxosuy

PACYET YCTOMYUBOCTHU BECCTBIKOBOI'O IIYTHA B KPUBBIX SHEPTHYECKHM
METOAOM C YYETOM BO3JAEUCTBUS TIOE3/10B

AnHoTanus. B cratee nmponsBesieH pacuyeT 6eCCTHIKOBOTO MyTH HAa YCTOMYMBOCTH YHEPTe-
THYECKUM METOJIOM B KPHMBBIX YYaCTKax IIyTH C y4E€TOM BO3AeicTBUA noe310B. I1o pesynbra-
TaM pacyera C/IeaH BBIBO/I, YTO Ha OIICHKY yCJIOBUH yCTOWYMBOCTH OKa3bIBaeT OOJbIIEE BIU-
SHHUE HE CTpelia M3ruda, a CKOpOCTh ee pocTa. JlaHsl pekOMeHIany 10 KOPPEKTHPOBKE HOP-
MaTHUBHBIX TpeOOBaHUIA.

KiroueBblie ci1oBa: pacdeT yCTOMUMBOCTH, OECCTHIKOBOM MYyTh, SHEPIeTHUECKUI METO,
BO3JICHCTBHE MOE30B, KPUBBIE YIACTKH, CKOPOCTH POCTA CTPEIBbl, yCTAHOBJICHHAS TeMIlepa-

Typa.

Jnst uuTHpoBaHus: PacdeT ycTOMYMBOCTH OECCTHIKOBOTO ITYTH B KPUBBIX SHEPTUIECKIM
METOJIOM C ydeToM BoznedcTBus moe3noB / B. B. Kapmauerckumii, B. B. IlyOutnmse,
E. B. Kopuuenko, A. H. Onankux, B. C. HoBakosuu // BecthHuk PocToBckoro rocyaapcreeH-
HOTO yHUBepcuTera nmytel coobmenus. — 2022. — Ne 2. — C. 75-80. — DOI 10.46973/0201—
727X_2022_2_75.

V. V. Karpachevsky, V. V. Shubitidze, E. V. Kornienko, A. N. Opatskikh, V. S. Novakovich

CALCULATION OF THE STABILITY OF A JOINTLESS TRACK IN CURVES BY THE
ENERGY METHOD DUE TO THE IMPACT OF TRAINS

Abstract. The research lives calculations of the jointless track for stability by the energy
method in curved sections of the track due to the impact of trains. Based on the results of the
calculation, it has concluded that the assessment of the stability conditions has been effected
not by the bending boom, but by the speed of its growth. It is given recommendations on the
adjustment of the regulatory requirements.

Keywords: stability calculation, jointless track, energy method, impact of trains, curved
sections, boom growth rate, set temperature.
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A. B. Mypasves, C. B. Cmaposoiimos, I'. H. Mapmuwinenxo, H. H. Kooicyxos, /{. A. [Ipymckux

MOJIEJIUPOBAHHUE TEIIJIOMACCOINEPEHOCA B CIIMPAJIEBUIHOM TPYEKE
C KOJIBUEBBIMU TYPBYJIN3ATOPAMHU

AnnoTtanus. [IpencraBieHsl pe3ylbTaThl UCCIEIOBAHUS PA3IMYHBIX PEKUMOB PaOOTHI
CIUPAJICBUIHOTO KaHalla B BHJIE TPYOBI C HAKaTaHHBIMU TypOynIH3aTOpaMu. AHAIH3 Pe3yIib-
TaTOB MOACIUPOBAHUA ITOKA3bIBACT, YTO NHTCHCUBHOCTD TeII0oOMeHa B TaKOM pr6Ke BBIIIIC
10 CPABHEHMIO C TIOJ00HOM IJ1aaKol TpyOKoi. [lomydeHsl Mot CKOPOCTEH, TaBJICHHUNA U TEM-
neparyp, HO3BOJISIONIMX OIIEHUTH BIUSHHUE TypOYIN3aTOPOB HA TEIUIOTH/PABINIECKHE XapaK-

TCPUCTUKH.

KuroueBnble ¢jI0Ba: Ciupalib, 3MEEBHUK, MHTCHCU(PUKAIINS, TETUIOOOMEH.
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A. V. Muravyov, S. V. Starovoytov, G. N. Martynenko, N. N. Kozhukhov, D. A. Prutskikh

MODELING OF HEAT AND MASS TRANSFER IN A SPIRAL TUBE WITH
ANNULAR TURBULATORS

Abstract. The paper presents the results of a study of various modes of operation of a spiral
channel in the form of a pipe with rolled turbulators. The analysis shows that the intensity of
heat transfer in such a tube is higher compared to a similar smooth tube. The fields of veloci-
ties, pressures and temperatures are obtained, which allow us to assess the effect of turbulence

on thermal and hydraulic characteristics.

Keywords: spiral, coil, intensification, heat exchange.
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T. JI. Punonv-Capazocu, A. FO. Kepecm, A. B. [lomanog

HHOBBIINEHUE SGHEPI'O®PEKTUBHOCTU CUCTEM TEIIVIOCHABXEHMUSA
OBBEKTOB ITPU NUCITIOJIB30OBAHUU HETPAJIUIIUOHHBIX UCTOYHUKOB

AnHoTauus. B padote npencraBineHsl pe3ylbTaThl IPOSKTUPOBAHUS CUCTEMBI TETIIOCHA0-
JKEHHsI 00BEKTa: OTOTUICHHE, BEHTHIIALNS, KOHTUIIMOHUPOBAHUE — C UCTIONBb30BaHUEM Teria
HETPaJIUIIMOHHBIX HCTOYHUKOB. J[J1s1 9THX 1ieneit ObUTo PpoBeIeHO 000CHOBAHKE BEIOOpA TETI-
JIOHOCHUTENS], TETNIOOOMEHHOTO amnmapara, MOCYUTaH KOdPPHUIUEHT MpeoOpa3oBaHus TEIIo-
BOW SHEPIHH TEIUIOBOTO Hacoca B Cllyyae C YTHIM3alMell BTOPUYHBIX PECYPCOB B BUAE BO3-
BpaTa Teruia OTpabO0TaHHOTO BEHTHIAIMOHHOTO BO3yXa B TPYHT U 0€3 ero Bo3BpaTa. AHaIIN3
MOJYYEHHBIX U TPEJICTABICHHBIX B CTaThe PE3yNbTaTOB MOKa3all, 4yTo Hanbosee 3(hheKTHB-
HBIM TerioHocuTeneM sBisiercst 30 % pacTBOp STUICHIIIMKOIIS, METAITMYECKHH KOAKCHAb-
HBIH TEIIIOOOMEHHBIN ammmapar U peXXuM paOdOThl CHCTEMBI C YTHIIM3AIUEH BTOPUYHBIX SHEP-
TeTUYECKUX PECYPCOB B BHJIE TEIUIA OTPAOOTAHHOTO BEHTHIIAIIMOHHOTO BO3/[yXa C BO3BPATOM
€€ B IPYHT.

KuroueBble cioBa: TEIIOBOM HAcoc, TEMJIOHOCUTENb, TPYHT, BEHTUIISIIMOHHBIA BO3/YX,
TerI000MEHHBIH ammapar, 3HeproddpHeKTUBHOCTD, KOHTYP, PACTBOP.

Jas uurupoBanusa: Punons-Caparocu, T. JI. IloBsimmenne snepro3pdexTuBHOCTH CH-
CTEM TEIUIOCHAOKEHUSI OOBLEKTOB IIpyu HCIOJIb30BAHWU HETPAAULMOHHBIX I/ICTO‘IHI/IKOB/
T. JI. Punone-Caparocu, A. FO. Kepecr, A. B. Tloranos // BectHuk PoctoBckoro rocynap-
CTBEHHOTO YHUBEpcHUTeTa myTeit coodmenus. — 2022. — Ne 2. — C. 90-96.

—DOI 10.46973/0201-727X_2022_2_90.

T. L. Ripol-Saragosi, A. Y. Kerest, A. V. Potapov

INCREASING ENERGY EFFICIENCY OF HEAT SUPPLY SYSTEMS OF OBJECTS
BY USING NON-TRADITIONAL SOURCES

Abstract. The paper presents the results of designing the heat supply system of an object -
heating, ventilation, air conditioning - using heat from non-traditional sources. For these pur-
poses justification of choice of heat carrier, heat-exchange apparatus has been made, coeffi-
cient of heat energy conversion of heat pump in a case with utilization of secondary resources
in the form of return of waste ventilation air heat into the ground and without its return has
been calculated. The analysis of the received and presented in article results has shown, that
the most effective heat carrier is 30 % ethylene glycol solution, metal coaxial heat exchanger
and an operating mode of system with recycling of secondary power resources in the form of
heat of the exhaust ventilating air with its return in a ground.

Keywords: heat pump, heat carrier, ground, ventilation air, heat-exchange apparatus, en-
ergy efficiency, circuit, solution.

For citation: Ripol-Saragosi, T. L. Increasing energy efficiency of heat supply systems of
facilities using non-traditional sources / T. L. Ripol-Saragosi, A. Yu. Kerest, A. V. Potapov //
Vestnik Rostovskogo Gosudarstvennogo Universiteta Putey Soobshcheniya. — 2022. — No. 2.
—P. 90-96. — DOI 10.46973/0201-727X_2022_2_90.
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C. B. Cmapoesotimos, A. B. Mypaeveg

CUCTEMA YBJAXKHEHUA KAMEP ’KEJIE3HOAOPOKHOI'O
CKJIAJCKOI'O KOMIIVIEKCA ITIO XPAHEHHIO OBOIIEN U ®PYKTOB

AHHoOTauus. PaccmarpuBaercs cucTemMa yBIQXKHEHUS sl TOAJEPKaHUS TpeOyeMbIX Ma-
paMeTpoB BO3AyXa OXJaKAAEMBIX KaMep XpaHeHHs oBoulei u ppykros. st mognepxanus
BJIQ)KHOCTHOT'O PEXHMMa HCHONb3yeTcsl (OpCyHOUHasl CUCTEMa, PACHbUIAIONas BOLY U3 CHU-
CTEMBbI XOJIOAHOTO BOIOCHAOXKEHHUS, MPOXOAALIYIO IISITh CTYIIEHEH OUUCTKH U aKKyMYJIUPYIO-
HIYIOCS] B HAKOMUTENBHON eMKocTh. OUHIlieHHas! BOJa 3a01paeTcs HACOCHOW CTaHIMe! U T10-
JlaeTcs 1o TpyOOoIpoBOIaM BBICOKOTO JAaBJIE€HHS Ha (POPCYHKHU.

KiiroueBble c10Ba: X01010CHA0KECHNE, YBIAXHEHUE, XPAaHEHUE POAYKLIUH, BOJOIIOATO-
TOBKA.

Just uutupoBanns: CraposoiTos, C. B. Cucrema yBIaKHEHHsI KaMep JKEIE3HOA0POXK-

HOT'O CKJIQJICKOTO0 KOMIUIEKCa Mo XpaHeHuto oBomeid u ¢pykroB / C. B. CTapoBoiiToB,

A. B. MypaBbes // BectHrk PocTOBCKOT0 rocy1apcTBEHHOTO YHUBEPCUTETA IyTel cooOIe-
aust. — 2022, — Ne 2. — C. 97-103. — DOI 10.46973/0201-727X_2022_2 97.

S. V. Starovoytov, A. V. Muravyov

MOISTURE SYSTEM OF CHAMBERS OF WAREHOUSE COMPLEX FOR STORAGE
OF VEGETABLES AND FRUITS

Abstract. A humidification system is considered to maintain the required air parameters of
the cooled vegetable and fruit storage chambers. To maintain the humidity mode, an injector
system is used that sprays water from the cold water supply system, passing through 5 cleaning
stages and accumulating in the storage tank. Purified water is taken by the pump station and
supplied through high pressure pipelines to the nozzles.

Keywords: cold supply, humidification, product storage, water treatment.

For citation: Starovoytov, S. V. Moisture system of chambers of warehouse complex for
storage of vegetables and fruits / S. V. Starovoytov, A. V. Muravyov // Vestnik Rostovskogo
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MOAEJINPOBAHUE CUCTEM U ITPOLECCOB

YK 629.4.072.2 DOI 10.46973/0201-727X_2022_2_104

A. A. Kopcyn, 11. IO. Heanos, C. I1. Kpyenos, /{. B. Ocunos, /]. O. Emenvanog

MATEMATHYECKASI MOJIEJIb PABOTBI TOPMO3HOM CUCTEMBI IIOE3/IA B ITPOILIECCE
TOPMOJKEHHWS C YHETOM ITUHAMUKHN KO3OOPUIIUEHTA TPEHUSI KOJIOAKH
O KOJIECO U CHEIIVIEHUSA C PEJIBCOM B KOMIIBIOTEPHOU CPE/IE

AHHoTanusa. PaccMoTpeHa mMareMaTH4eckass MOJENb pabOThl TOPMO3HOM CHCTEMBI I10-
€3/1a ¢ YU4ETOM JUHAMUKHU KO3 (HUIIMEHTa TPEHHS KOJIOJIKU B CUCTEME «KOJOJKA — KOJIECOY.
Ha ocHOBe aHai3a 3aBUCUMOCTH K02 (HUIMEHTa 3aaca 1o HaKaTHIO [T IOKOMOTHBA U Ba-
roHa OT CKOPOCTU ABUIKCHUS MMOABHUIKHOT'O COCTaBa BBIIMMOJIHCHO UMHUTAIITMOHHOC KOMIIBIOTEP-
HOE MOJICTTMPOBAHUE ATANITHBHOM CUCTEMBI YIIPABJICHUS MTPOIIECCOM TOPMOXKEHHUS TACCAKUP-
CKOTO TMoe3/1a ¢ MOJJICPKAHUEM 33JJaHHOTO 3HAYCHUS KOd(PHUIIMEHTa 3araca HaXaThus Top-
MO3HOU KOJOJIKH.

KiioueBbie ¢j10Ba: MaTEMaTHUECKOE MOJIEIMPOBAHNE, KOMIIBIOTEPHOE MOETMPOBAHHE,
MACCAXUPCKUIA TMOJBUKHOW COCTAaB, 3JEKTPOITHEBMATHUYECKHE TOPMO3a, JIBYXIPOBOHAS
cXeMa yrpaBlieHHs dJCKTPOITHEBMATUUECCKUMH TOPMO3aMH, YCTPONCTBO aalTHBHOTO yIIPaB-
JICHUSI TOPMO3aMHM, TOPMO3Has Cuiia, K03 OUIMEHT CICIUICHUS KoJieca ¢ PelIbcoM, Koa(hu-
[IUEHT TPEHUSA MEKTY KOJOAKON 1 KOJIECOM.

Jnsi uuTupoBanusi: Marematnyeckass MoJiesib paOOThl TOPMO3HOHN CHCTEMBbI MMOe31a B
MPOIIECCE TOPMOXKEHHS C YYETOM JMHAMHKH KO3(D(DUIMEHTa TPEHUS KOJOIKH O KOJIECO U
CIIETIJICHUS ¢ PeibcoM B KoMibioTepHoi cperie / A. A. Kopceyn, I1. 1O. Ueanos, C. I1. Kpyr-
noB [u 11p.] // BecTHrk POCTOBCKOTO TOCYAapCTBEHHOTO YHUBEPCUTETA TyTEH COOOIICHUS. —
2022. — Ne 2. — C. 104-113. — DOI 10.46973/0201-727X_2022_2_104.

A. A. Korsun, P. Yu. Ivanov, S. P. Kruglov, D. V. Osipov, D. O. Emelyanov

MATHEMATICAL MODEL OF THE OPERATION OF THE TRAIN BRAKING SYSTEM
IN THE PROCESS OF BRAKING ACCORDING TO THE DYNAMICS OF THE FRICTION PAD
COEFFICIENT ON THE WHEEL AND THE RAIL COUPLING
IN A COMPUTER ENVIRONMENT

Abstract. A mathematical model of the operation of the train's braking system is consid-
ered using the dynamics of the friction pad coefficient in the “pad — wheel” system. Based on
the analysis of the dependence of the pressure reserve coefficient for the locomotive and the
car on the speed of the rolling stock, it was performed a simulation computer of an adaptive
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control system for the braking process of a passenger train with the maintenance of a set value

of the brake pad pressure reserve coefficient.

Keywords: mathematical modeling, computer modeling, passenger rolling stock, electro-
pneumatic brakes, two-wire control circuit for electropneumatic brakes, adaptive brake control
device, braking force, wheel-rail coupling coefficient, coefficient of friction between pad and

wheel.
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B. A. Hexaes, B. A. Huxonaes, E. A. Camoxsanos, A. H. Cmanes, M. X. Municacapos

NMPUMEHEHME METOJA ®AJUIEEBA JIUISI PACUETA IT'PAHUI] OBJIACTEMN
HEYCTOMUYMBOCTU MATEMATHUYECKUX MOJIEJIEI C IEPEMEHHBIMUA
(IEPUOJNYECKUMHU) MIAPAMETPAMMU
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AnHoTanus. B pabote n3ygaeTcs BO3MOKXHOCTh TpuMeHeHHsS MeTtoaa J[. K. @anmeesa mis
BBIYMCIICHHS TPaHUI] 00JIaCTeH HEyCTONYNBOCTH MaTEMaTHUECKUX MOJIEIICH ¢ MepeMEHHBIMH
(mepuogumyeckuMi) KodddunreHTaMy. BEITTOTHEH aHaN3 MCTIOIB30BaHNUS H3BECTHRIX METO-
JTIOB 000OIIEHHBIX OIpeeNnnTeNed XWia U MOTyIeHNs KOPHEH XapaKTepUCTUIECKOTO ypaB-
Henus1. Mccnenyercs cinyyaid, KOra XapakTepUCTHIECKOE YpaBHEHHE 001aaeT TONBKO Mpo-
CTBIMH KOPHSIMH, B TPOTUBHOM CJIydae PEKOMEHIYeTCsl MaTeMaTuieckasi 00paboTka ypaBHe-
HUM, KoTopasi Obl IMO3BOJIMIA PAa3fENUTh WCXOIHYIO CHCTEMY YpPaBHEHWH Ha HECBS3aHHBIC
MEXIY OO0 MOJICHCTEMBI, UMEIOIINE TPOCThie KOpHU. [loyueHs! rpaduky mokasatesnei 1u-
HaMHKH B (a30BOH IMIIOCKOCTH MapaMeTPHYECKON MEXaHHMYECKOH CHUCTEMBI: KOJIECHOH maphl
JKEJIe3HOAOPOKHOTO IKUTaKa, COBEPIIAIOIIEH KOIeOaHHs MOITPHITHBAHMS.

KuioueBble cjioBa: cucTeMa, yCTOMYNBOCTh H HEYCTOMYHBOCTH PEIICHHIA, 0071aCTH 1 30HBI
napaMeTpHYEcKOro pe3oHaHca, XapakTepUCTUIECKUH MHOTOYJICH WJIH TTOJIMHOM, TPaHHIIBI 00-
JIACTEW WM 30H, XapaKTepUCTUIECKasi MaTPHIa, KOPHH, KOJIECHAs Tapa.

Jast uutupoBanus: [Ipumenenue metona danneesa s pacyéra rpaHull 00JIacTel He-
YCTOHYHBOCTH MaTeMAaTHIECKUX MOJIEIel ¢ IepeMeHHBIMH (TIEPHOTNIECKIMHA ) TapaMeTpaMu
/ B. A. Hexaes, B. A. Hukonaes, E. A. Camoxsainos [u 1p.] // BectHuk PocToBckoro rocynap-
CTBEHHOI'0 YHHBepcuTeTra myted cooOmenus. — 2022. — Ne2.—C.114-123. — DOI
10.46973/0201-727X_2022_2 114.

V. A. Nekhaev, V. A. Nikolaev, E. A. Samokhvaloiv, A. N. Smalev, M. Kh. Minzhasarov

APPLICATION OF FADDEEV'S METHOD FOR CALCULATION OF
BOUNDARIES DOMAINS OF INSTABILITY OF MATHEMATICAL
MODELS WITH VARIABLE (PERIODIC) PARAMETERS

Abstract. The paper studies the possibility of applying the method of D. K. Faddeev to
calculate the boundaries of the instability regions of mathematical models with variable (peri-
odic) coefficients. An analysis of the use of known methods of generalized Hill determinants
and obtaining the roots of the characteristic equation is carried out. We study the case when
the characteristic equation has only simple roots, otherwise we recommend mathematical pro-
cessing of the equations, which would allow us to divide the original system of equations into
unrelated subsystems with simple roots. Graphs of indicators of dynamics and phase plane of
the parametric mechanical system, — the wheel pair of the railway truck, which makes bounc-
ing oscillations, are obtained.

Keywords: System, stability and instability of solutions, regions and zones of parametric
resonance, characteristic polynomial or polynomial, boundaries of regions or zones, charac-
teristic matrix, roots of the polynomial, wheel pair.
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B. A. Asna, B. JI. lllanosanos, A. B. Mopo3zoe, M. B. Oxocm, A. M. Epmonos

OIIEHKA Y®®EKTUBHOCTH JIOKJIEBOM KAHAJIU3AIIMA METOI0OM
KOMIIBIOTEPHOI'O MOJAEJIMPOBAHUSA*

AnHoTanusi. Pabota mnocesieHa olieHKke 3((PEKTUBHOCTH BBIXOJHOW YaCTH JIMBHEBOW CH-
CTEMBI IPU PA3JIMYHOM YPOBHE BOJIbI U CKOPOCTH TEUEHUS B PEKE METOAAMH KOMIIBIOTEPHOT'O MO-
JenpoBanus. J{ist TOCTHKEHUs TIOCTABIICHHOM 1IeJIM B paboTe co3/1aHa MPOCTPAHCTBEHHAS MO-
JIeJIb YaCTH JIMBHEBOM CHCTEMBI M YYaCTOK PyClia PeKH, co3aroimuil noanop. HavansHeie u rpa-
HUYHBIE YCIIOBUS OTPEEeHbl U3 aHAIN3a TOIIOJIOTHYECKOW U THPOJIOTMIESCKONH 00CTaHOBKH B
paiioHe MoaenrpyeMor cucTeMbl. PacueTsl BHINOIHSIMCH [IPU Pa3IMYHOM YPOBHE BOJIBI U CKOPO-
CTH TeUCHUS B peke. B pes3yibTate mosty4yeHbl 3aBUCUMOCTH CHIKEHHSI Y (eKTHBHOCTH JINBHEBOM
CHCTEMBI Ha BBIXO/IE OT YPOBHS BOJIbI B PEKE U CKOPOCTH TEUEHUSL.

KiioueBnble c10Ba: KOMIBIOTEPHOE MOCIIUPOBAHUE, TIOTOKH TOPHBIX PEK, 3eMJITHOE T10-
JIOTHO, NABOJIKH, PACYETBHI.

M uutupoBanus: OueHka 3QQEeKTUBHOCTH J0XKICBOM KaHATH3alUU METOAOM KOMIIb-
I0TepHOro MojieupoBanus / B. A. SIeua, B. JI. lllanoBanos, A. B. Mopo3os [u ap.] // BecTHuk
PocToBckoro rocymapcTBeHHOTO yHUBEpcHUTeTa myTeit coobmenns. — 2022. — Ne 2. — C. 124—
131. - DOI 10.46973/0201-727X_2022_2_124.
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V. A. Yavna, V. L. Shapovalov, A. V. Morozov, M. V. Okost, Y. M. Ermolov

EVALUATION OF THE EFFECTIVENESS OF RAINWATER SEWERAGE USING
THE COMPUTER SIMULATION METHOD

Abstract. The work is devoted to evaluating the efficiency of rainwater sewerage at differ-
ent water levels and flow rates in the river using computer simulation methods. To achieve
this goal, a spatial model of a part of the rainwater sewerage and a section of the river bed
creating backwater were created in the work. The initial and boundary conditions are deter-
mined from the analysis of the topological and hydrological conditions in the area of the sim-
ulated system. The calculations were performed at different water levels and flow rates in the
river. As a result, dependences of the decrease in the efficiency of the rainwater sewerage on
the water level in the river and the flow velocity were obtained.

Keywords: computer modeling, mountain river flows, roadbed, floods, calculations.
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C. B. Kapaces

KOMBUHUPOBAHHAS MOJEJIb SOKCIIPECC-OIIEHKH BJIUAHUSA OB’[)EKTHOﬁv
CIHEHUAJIN3AIMU HA ITPOITYCKHYIO CHIOCOBHOCTHh CTAHIHMOHHBIX ITYTEU
C YYETOM NAPAMETPOB UH®PACTPYKTYPBI

AnHoTanus. Pa3paboTana cTpyKTypHasi CXeMa MPEICTaBICHUS 00bEKTOB KEIIC3HOI0POXK-
HOT'O TPAHCIOPTa, 0OECIICUYMBAIOIIHX MTEPEBO30YHBIN MPOIIECC, K KOTOPHIM MPUMEHHAMA CIIe-
[UAJIA3ANHUS 110 TPAHCIIOPTHBIM eMUHUIAM. D(PGEKTUBHOCTh CIICIUAIN3ANNN UHPPACTPYK-
TYpPHOTO 00BEKTa C TOUKH 3pEHHS [IEPEBO30YHOT0 MpolLiecca MpeJiaraeTcs paccMaTpuBaTh B
JIByX HaIpaBIEHIIX: KoJdmdecTBeHHAA 3 (pekTuBHOCTD, KauecTBeHHAs dhpexTrBHOCTS. [lox
KOJINYECTBCHHOW 3 ()EKTUBHOCTHIO MIOHUMAETCSI YBEIHUCHUE TTOKa3aTelNel, XapaKTepu3yro-
IIMX MPOU3BOJAUTEIBLHOCTh WH(PPACTPYKTYPHOTO 00BEKTa. [IpUMEHUTENHHO K OOBEKTaM,
00ecTeYrBatOINM ITEPEBO30YHBII MPOIIECC Ha JKEIE3HOIOPOIKHOM TPAHCIIOPTE, PA3HOBUIHO-
CTSIMHU TIPOU3BOIUTENHHOCTH OyAyT MPOMyCKHAsI, TPOBO3HAS U MepepabdaTeiBaromas crocoo-
HOCTU. D()(PEKTHUBHOCTH CIICNUATH3AIMH ONPEACISETCS Ha OCHOBE pa3JelICHUs] TPAHCIIOPT-
HBIX CJIMHUIL 110 TIPU3HAKAM, CO3JIAIOIINM OTJINYHS B TPEOOBAHMSIX K TEXHUYCCKHM HOPMaM H
K COCTaBy OINEpaIldii, BBIMOIHACMBIX B TPaHHIAX JAHHOTO 00bekTa MHpacTpyKTyphl. s
OIICHKH 3(()EKTUBHOCTH BBOJUTCS MOHITHE PECYPCOSMKOCTH OTIECPallHii, a B KAY€CTBE OCHOB-
HOT'O pecypca paccMmarpuBaeTcs BpeMs. DPQeKTUBHOCTD CICHaNU3alul ONPENeNsIeTCs B
paMKax TPEXdIEMEHTHONH CHUCTEMbI CTPYKTYPHO-TEXHOJOTMYECKHX KOMIIOHCHTOB TpaHC-
MOPTa, yYacTBYIOIIUX B MEPEBO30YHOM Tpoliecce: HHPPACTPYKTYpa, TPAHCIIOPTHBIC €IH-
HUIIBI, TEXHOJIOTHS. B3aMMOCBS3b MEX 1y HUIMH PaCCMaTPUBAETCS IIOCPEICTBOM HUCIIOIb30Ba-
HUSI (PAKTOPOB, BIHSIONIMX HA JUTMUTEIBHOCTh TEXHOJIOTHUECKUX 3JIEMEHTOB MEPEBO30YHOTO
nporiecca. Ha ocHOBe MpeNioKEHHOTO YHHBEPCAIBHOTO METOJOJOTHUECKOrO MOIX0/Aa K
OIICHKE CIIeUAIH3alMA 00bEKTOB UH(PPACTPYKTYPHI, YUACTBYIOIIUX B MEPEBO30YHOM IIPO-
necce, pazpaboTaHa MOJENIb IS SKCIIPECC-OEHKU MPOIMYCKHON CIIOCOOHOCTH 0OBEKTOB WH-
(bpacTpyKTyphI THIIA «ITyTh JKEJIEC3HOJOPOKHOMN CTAHIIMNY, «IapK MyTei». Mojens obecneyn-
BaeT BO3MOXKHOCTh KOMIUIEKCHON OIIGHKH BIUSHHS MapaMeTpoB MH(PaCTPyKTYypHI, TpaHC-
IMMOPTHBIX €AUHUI] U TCXHOJIOTHU HA JIIUTCIbHOCTDL TCXHOJIOTHYCCKUX onepauﬂﬁ, CBA3aHHBIX
C TPOIYCKHOM TIOE€37I0B, C YYETOM BapHAHTOB CICIHATH3AIUN O0hEKTa HAa OOCITYKUBAHUU
Pa3INYHBIX TPAHCTIOPTHBIX CTUHHII.

KiroueBble ciioBa: TPAHCIIOPTHBIC €AUHUIIBI, CTPCJIOYHBIC CCKIINHU, CTaHHHOHHBIP'I nyThb,
9KCIPECC-OIIEHKA, MPOMYCKHAs CIOCOOHOCTH, KOMOMHUPOBAHHASI MOICI.

Jast mmrupoBanus: Kapaces, C. B. KomOuHnpoBaHHast MOZENTb SKCIPECC-OLIEHKH BIIHS-
HUSI 00BbEKTHOHN CHEeNHaIN3aIK Ha IIPOIYCKHYIO CTOCOOHOCTh CTAaHIIMOHHBIX MYTEH C y4eToM
napameTpoB uHMpacTpykTypsl / C. B. Kapacer / BectHuk PocToBckoro rocyaapcTBeHHOTO
yHUBepcuTeTa myTtei cooOmenus. — 2022. — Ne 2. — C. 132-144. — DOI 10.46973/0201—
727X_2022_2_132.

S. V. Karasev

THE COMBINED MODEL OF EXPRESS ASSESSMENT INFLUENCE OF THE
OBJECTIVE SPECIALIZATIONS FOR STATION TRACK CAPACITY
INCLUDING INFRASTRUCTURE PARAMETERS

Abstract. A structural diagram of the presentation of railway transport facilities providing
the transportation process to which the specialization in transport units applies has been de-
veloped. The effectiveness of specialization of an infrastructure facility from the point of view
of the transportation process is proposed to be considered in two directions: quantitative effi-
ciency, qualitative efficiency. Quantitative efficiency refers to an increase in indicators char-
acterizing the performance of an infrastructure facility. For rail transport facilities, throughput,

* o V3
HccrenoBanus no HampaieHHI0 «Crienuanu3aiis JIHHEHHBIX 00BEKTOB JKeJIe3HOAOPOKHON HMH(ppacTpyK-
TypBl, Y4aCTBYIOLIMX B IEPEBO30YHOM IIPOLECCE» BHIMONHAIOTCA B paMkax rpaHTa OAO «PXK][» Ha moanepxkKy Hay4HO-
Me1aroryecKux MKOJL
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transport and processing capacity will be a variant of productivity. The effectiveness of spe-
cialization is determined on the basis of the division of transport units according to the char-
acteristics that create differences in requirements to technical standards, and to the composi-
tion of operations performed within the boundaries of this infrastructure object. To evaluate
efficiency, the concept of resource capacity of operations is introduced, and time is considered
as the main resource. The effectiveness of specialization is determined within the framework
of a three-element system of structural and technological components of transport involved in
the transportation process: infrastructure, rolling stock, technology. The relationship between
them is considered by using factors affecting the duration of the process elements of the
transport process. On the basis of the proposed universal methodological approach to assessing
the specialization of infrastructure objects involved in the transportation process, a model was
developed for an express assessment of the capacity of infrastructure objects such as "railway
station track," "track fleet." The model provides the possibility of a comprehensive assessment
of the impact of infrastructure, rolling stock and technology parameters on the duration of
technological operations related to train passage, taking into account options for specializing
the facility in servicing various transport units.
Keywords: specialization, railway infrastructure, transportation process, capacity.

For citation: Karasev, S. V. The combined model of express assessment influence of the
objective specializations for station track capacity including infrastructure parameters /
S. V. Karasev /I Vestnik Rostovskogo Gosudarstvennogo Universiteta Putey Soob-
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D. A. Mamaes, A. H. ['voa, B. A. @unouenko, K. A. ' o0osamwiii

TPAHCIIOPTHO-JIOTUCTUYECKUE CUCTEMbI
B YCJOBUAX CUCTEMHBIX U3MEHEHUM B 9KOHOMUKE

AHHoTanus. PaccMoTpeHs! iporiecchl TpaHCQOpMaIiH TPAHCIIOPTHO-JIOTHCTHYECKUX CH-
CTEM B DKOHOMHKE B YCIOBHSIX N3MEHEHHH. [IpecTaBieH KOHIENTyalbHbIA aHATN3 JIOTUCTH-
YEeCKHUX CHUCTEM U IIeTel TTOCTaBOK, CYITHOCTEH CBS3M MEXy HUMH, BADHAHTOB MX TPaHCHOP-
MAalli{ B 3KOHOMUKE CTpaHbl. PacCMOTpPEHBI POLECCHl PEUHKUHUPHUHTA U PECTPYKTYPHU3ALIUA
JIOTUCTHYECKUX LEMNEH, BapHaHThl peau3allii U 0KUJAEMBbIE PE3yJIbTaThl OT W3MEHEHHIA.
IIpencraBieHs! KOHLENTYalbHbIE U (OPMATM30BaHHBIE MOJEIN TPAHC(HOPMALIUH JIOTHCTHYE-
CKHUX IIeNeH W WX JIOKaJM3amus Uil Pa3IudHbIX GOPM U3MEHEHUH B SKOHOMHKE, JIOTUCTHYE-
CKHX CHCTEMax M LEMNAX MOCTABOK.

KuroueBsble cJ10Ba: IOTUCTHYECKAS CHCTEMA, TPAHCIIOPTUPOBKA, IOTUCTUYECKAS LIEMb, Pe-
VHXUHUPUHT, PECTPYKTYPHU3ALINSL, MATEMAaTHYECKast MOACIIb.

s uurupoBanus: TpaHCIIOPTHO-IOTUCTUYECKUE CUCTEMBI B YCIIOBHSIX CHCTEMHBIX U3-
MeHeHH B 3koHOMHUKe / D. A. Mamaes, A. H. I'yaa, B. A. ®unouenko, K. A. 'ogoBanbiii //
BectHuk PocToBCKOro rocy1apcTBEHHOrO YHUBEpCHTETa ImyTed coobuenus. — 2022, — Ne 2.
— C. 145-154. — DOI 10.46973/0201-727X_2022_2_145.

E. A. Mamaev, A. N. Guda, V. A. Finochenko, K. A. Godovany

TRANSPORT AND LOGISTICS SYSTEMS
IN CONDITIONS OF SYSTEMIC CHANGES IN THE ECONOMY
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Abstract. The processes of transformation of transport and logistics systems in the econ-
omy under the conditions of changes are considered. A conceptual analysis of logistics systems
and supply chains, the essence of the connection between them, options for their transfor-
mation in the country's economy is presented. The processes of reengineering and restructuring
of supply chains, implementation options and expected results from changes are considered.
Conceptual and formalized models of transformation of logistics chains and their localization
for various forms of changes in the economy, logistics systems and supply chains are pre-
sented.

Keywords: logistics system, transportation, logistics chain, reengineering, restructuring,
mathematical model.

For citation: Transport and logistics systems in the context of systemic changes in the
economy / E. A. Mamaev, A. N. Guda, V. A. Finochenko, K. A. Godovany // Vestnik Ros-
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OCOBEHHOCTHU NPUMEHEHMUSA JIOTUCTUHYECKOI'O NTIOAXOJA
K YIIPABJIEHUIO IO KAPHO-TPAHCIIOPTHBIMU PECYPCAMU
JECOOXPAHHBIX CJIIY Kb
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AnHoTanmus. CtaThsl MOCBSIIEHA MPOOIeMaM TYIISHHS JIECHBIX MOXApOB MPH TTOMOIIH
HA3eMHBIX CHJI U CIIELTEXHUKU. PaccCMOTpeH NOpsSA0K NPUHATUS. OPTaHU3AIMOHHO-YIIPaBIICH-
YECKUX PelIeHui Mo (OPMHUPOBAHHIO U (HYHKITHOHUPOBAHHUIO TIOKAPHO-TPAHCIIOPTHOTO KOM-
TUIeKCa JUIS TYIIEHHUS JIECHOTO TOXKapa CHIIAMH JIECOOXPaHHBIX ciayx0. Jloructiuaeckas mo-
JIeJTb YIIPaBJICHUS MM0KaPHO-TPAHCTIOPTHBIME PECYpCaMH JIECOOXPAHHBIX CITYk0 MpU3BaHa CO-
KpPaTUTh KaK MPSIMOH yIIepO OT JICCHBIX M0KapPOB, TaK U CHU3UTh IKOHOMHYECKUE U3JICPIKKU
Ha SKCIUTyaTaIrio TOKapHO-TPAHCIIOPTHOTO KOMIUIEKCa 3a CUET er0 OO BEKTUBHOTO TEXHOJIO-
TUYECKOTr0o (DOPMHUPOBAHUS O] YCIIOBUS MOKAPHON CUTYaIlMH B TIOCTPOCHHUSI ONTHMAIILHOTO
MapIpyTa JBHKCHHS TPaHCIOPTHBIX CpeACTB. Pa3paboTaHbl METOMUYECKHE TOJIOKEHUS B
BHUJIE TIPOIIETYPHOTO ANTOPUTMA BIOOpa MapIIpyTa JOCTABKH CHJI M CPENICTB K MECTY TIOXKapa,
KOTOpBIE MOTYT CTaTh OCHOBOW CO3J[aHHS IMPOTPAMMHOTO TMPOAYKTa aBTOMATH3UPOBAHHOTO
pabodero Mecrta IUCHETYEPCKOTO YIPABICHHUS TPAHCIOPTHBIM MAPKOM JIECOMOXKAPHOTO
Ha3HAYCHHUS.

KiioueBble ci10Ba: 0OKapHO-TPAHCIIOPTHBINA KOMITIEKC, JOTHCTUYECKas: MOJIEb, MapIIl-
PYT, PECYPCHI, 3aTpaThl, IECHOU MOXKap.

st uutupoBanus: Haymos, J[. B. OcoGeHHOCTH TPUMEHEHUS JTIOTUCTHYECKOTO TIOAX0/1a
K YIPaBICHUIO MOKapHO-TPAHCIIOPTHEIMU pecypcamu JIECOOXPAaHHBIX
ciyx6 / 1. B. Haymos // BectHrk POCTOBCKOTO TOCYy1apCTBEHHOTO YHUBEPCUTETA ITyTEH CO-
obmenust. — 2022. — Ne 2. — C. 155-160. — DOI 10.46973/0201-727X_2022_2_155.

D. V. Naumov

SPECIFIC APPLICATION OF THE LOGISTICS APPROACH
TO THE MANAGEMENT OF FIRE AND TRANSPORT RESOURCES
OF FOREST PROTECTION SERVICES

Abstract. The paper is devoted to the problems of extinguishing forest fires and wildfires
with the help of ground forces and special equipment. It is considered the procedure for making
organizational and managerial decisions on the formation and functioning of a fire-transport
complex for extinguishing a forest fire by forest protection services. The logistic model of fire
and transport resources management of forest protection services are designed to reduce both
direct damage from forest fires and reduce the economic costs of operating a fire and transport
complex due to its objective technological formation under the conditions of a fire situation
and the construction of an optimal route for vehicles. Methodological provisions have been
developed in the form of a procedural algorithm for choosing the route of delivery of forces
and means to the place of fire, which can become the basis for creating a software product of
an automated workplace for dispatching control of a forest fire transport fleet.

Keywords: fire and transport complex, logistics model, route, resources, costs, forest fire.

For citation: Naumov, D. V. Features of the application of the logistic approach to the
management of fire and transport resources of forest protection services / D. V. Naumov //
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M. B. I[lempos, JI. A. Cepros, K. b. Koocos

BBIBOP IPUOPUTETHBIX IPOEKTOB PA3BUTHUA TPAHCIIOPTHOH CETH
HA OCHOBE HEYETKOM JIOTUKW*

AHHOTanus. B cBs3u ¢ TypOyIeHTHOCTBIO SKOHOMUYECKUX IPOLIECCOB B IEPUOJ] CAHKIIH-
OHHOTO JIaBJIEHHS Ha 3KOHOMHMKY C IIEJIBIO OIIPEIETICHUS 0UEPEAHOCTH TPAHCIIOPTHOTO XKee3-
HOJOPOXKHOTO 00ecTiedeHUs Ha N3y4aeMbIX HanboJiee BaXKHbIX B (pefiepaqbHOM U PErHOHATb-
HOM MacmTabe MarucTpaibHbIX HAIIPABICHUSX ObLIN MPOBEICHBI HCCIIEA0BAHMUS C UCIIOb30-
BaHMEM HanOoJee 3HAYMMbIX TEXHOJIOTHUECKUX Y IKOHOMUYECKUX KPUTEPUEB, OTPAKAFOIIUX
oOmierocyaapcTBeHHbIN pHOpUTeT. il CpaBHEHHMS Pa3IMUHBIX CIIOCOOOB OYEPETHOCTH CO-
OpY’KEHUI MarucTpalbHBIX HalpaBICHUH KeJEe3HONOPOKHBIX JIMHUN HCIIONb30BajIach Mpo-
[eAypa HEYETKOr0 MHOTOKPHUTEPHAIbHOIO aHAJIN3a MPOEKTOB. B pe3ynbrare MpoBEAEHHBIX
WCCJIEIOBAHNH JI0Ka3aHa BO3MOYKHOCTh TPUMEHEHUS I0AX0/1a Ha OCHOBE HEUYETKOM JIOTUKHU K
aHaM3y SKOHOMHUYECKHUX MPOIIECCOB B MEPUO/] MIOKOBBIX BO3ACHCTBHI Ha SKOHOMHKY, 00Y-
CJIOBJICHHBIX, B YaCTHOCTH, BBEICHUEM CAaHKIIMI CO CTOPOHBI HEPYKECTBEHHBIX cTpaH. O1e-
HEHa MpeArnoiaraemMas O4epelHOCTh TPAHCIIOPTHOTO >KEJIE3HOJOPOKHOTO 00ECIeYeHus] Ha
YeThIpeX MPOEKTax Hanboliee BaXKHBIX MarMCTPAIBHBIX HAIIPAaBIICHUH B 30HE AeiicTBus CBep/-
JIOBCKOM skene3Hon mpoporu: Cpemneypanbckuid mupoTHbA xon (CYILX) ra ygactke Huk-
Hui Tarun — Ilepmp; ydactok Tpounko-Iledwopck — UBnensb; yyactok Ilepmp — UepHyika;
y4acTok Ycrbe-Axa — Ypait — Xantei-Mancuiick — CanbimM. B pe3ynbraTe sKcriepruMeHTa Bbl-
sBJIeHO, uT0 CpeqHeypalbCcKuil IUPOTHBIN X0 Ha yuacTke Huxuuit Tarun — [Tepmsb (ipoext
A) sBnsiercst HauOoJIee 3HAYMMBIM U IPHOPUTETHBIM B PACCMATPUBAEMON HEPAPXUU MPOEK-
ToB. PesynpTarel paboThl MOTYT OBITH HCIIOJIB30BaHBI OpraHAMH TOCYJAPCTBEHHOW BIACTH,
CHENUAIN3UPOBAaHHBIMU HAYYHBIMHU U TIPOCKTHBIMU OPTaHU3ALUSIMH TIPY BBITIOJTHEHUH PadoT
IO MPOEKTHPOBAHUIO PA3BUTHSA KEIEC3HONOPOKHOM TPAHCIIOPTHOM CETH.

KaroueBble cioBa: CpenHeypalbCKUil MIUPOTHEBIN X0, HHPPACTPYKTYPHBIE TPOEKTHI,
TpPaHCTIOPTHAs JKEJIE3HOAOPOXKHAsI CeTh, I'PY30MOTOKH, MHOTOKPHUTEPHAIBHOCTh, HEYETKHE
MHOJKECTBA, SKCIIEPTHBIE OLICHKH.

Jns uuruposanus: [lerpo, M. b. BeIOOp NpHOPUTETHBIX MPOEKTOB Pa3BUTHS TPaHC-
MOPTHOW CeTH Ha ocHOBe Hederkou yioruku / M. B. Iletpos, JI. A. Cepkog, K. b. Koxos //
BectHuk PocToBCcKOro rocy1apcTBEHHOr0 YHUBEpCHTETa ImyTel coodmenus. — 2022, — Ne 2.
—C. 161-175. - DOI 10.46973/0201-727X_2022_2_161.

M. B. Petrov, L. A. Serkov, K. B. Kozhov

SELECTION OF PRIORITY PROJECTS FOR THE DEVELOPMENT
OF THE TRANSPORT NETWORK BASED ON FUZZY LOGIC

Abstract. Due to the turbulence of economic processes in the period of sanctions pressure
on the economy, in order to determine the priority of railway transport support on the most
important main lines studied on a federal and regional scale, studies were conducted using the
most significant technological and economic criteria reflecting the national priority. To com-
pare the different ways of prioritizing the structures of the main directions of railway lines, the
procedure of fuzzy multi-criteria analysis of projects was used. As a result of the conducted
research, the possibility of applying an approach based on fuzzy logic to the analysis of eco-
nomic processes during the period of shock effects on the economy caused, in particular, by
the imposition of sanctions by unfriendly countries was proved. The estimated priority of rail-
way transport support on four projects of the most important main lines in the area of operation
of the Sverdlovsk Railway is estimated: the Middle Urals Latitudinal Railway (SUSHKH) on

* WccrneoBanye BHIIOIHEHO U nojaepxkke rpanta PODOU 20-010-00724 «OueHKa 1 MPOTHO3 TPAHCIIOPTHOM TOCTYIHO-
CTH 1 00€CTIe4eHHOCTH peTHoHOB PD, 1 nX BIusHME Ha TOKa3aTeNN yCTOHYMBOTO IPOCTPAHCTBEHHOTO Pa3BHTHSI».
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the Nizhny Tagil — Perm section; the Troitsko-Pechorsk — lvdel section; the Perm — Cher-
nushka section; The Ustye-Aha — Ural — Khanty-Mansiysk — Salym section. As a result of the
experiment, it was revealed that the Middle Ural latitudinal course on the Nizhny Tagil — Perm
section (Project A) is the most significant and priority in the hierarchy of projects under con-
sideration. The results of the work can be used by public authorities, specialized scientific and
design organizations when performing work on the design of the development of the railway
transport network.

Keywords: infrastructure projects, transport railway network, freight flows, sanctions
pressure, multicriteria, fuzzy sets, expert estimates.

For citation: Petrov, M. B. Selection of priority projects for the development of the
transport network based on fuzzy logic / M. B. Petrov, L. A. Serkov, K. B. Kozhov// Vestnik
Rostovskogo Gosudarstvennogo Universiteta Putey Soobshcheniya. —2022. — No. 2. —P. 161-
175. - DOI 10.46973/0201-727X_2022_2_161.
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