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IIpoBepKa BO3MOKHOCTM IIPMMEHEHMs 6ec-
NIIOTHBIX aBMAIMIOHHBIX CUCTEM IIPU pellie-
HUM 33734 JKeJIe3HOJOPOKHOro TPaHCIIOpTa

ITaBnoBckMii A.A.,K.T.H., 3aMecCTUTeb [eHepab-
Horo aupektropa AO «<HUAC»

KapenosA.U., pykoBogutenb LieHTpa BHeApeHMS
Kocmmuueckux TexHosoruii AO «<HUMAC»
[lernoB M.A., HauaJIbHUK OT[eJ1a CITyTHMKOBOTO
moHuTopuHra AO «<HMUAC»

KourakrHas undopmanusa: 109029, r. Mo-
CKBa, yJ. Huxeropogckas, 27, cTp. 1, Ten. +7
(495) 967-77-01, e-mail: a.pavlovskiy@vniias.
ru; a.karelov@vniias.ru; m.sheglov@vniias.ru

AHHOTanusa: beCnMa0THbIE TEXHOIOTUM CIYUTA-
FOTCSI TIEPCIIEKTUBHBIMY CPEICTBAMMU JIJISI TPasK-
IaHCKMX 3a/1a4, OTINYAIOIIMXCS OMHOOOPpa3HOIi
WJTV OTIACHO IeSITENTbHOCTBI0. POCT TOTPEOHOCTI
B TaKMX TEXHOJIOTUSIX B Pa3HbIX CTPaHaX BIIOJHE
3aKOHOMepeH. [IpakTuyecKkuii ONbIT IPUMeHe-
HisI 6ECITVJIOTHBIX BO3IYLITHBIX CYI0B BEIYIIVIMMU
CTpaHaMM BbISIBMJI IIMPOKUI CIIEKTP 3a1a4, IpU
pelieHMY KOTOpbIX BAC IeMOHCTPUPYIOT BBICO-
KY10 9(peKTMBHOCTb. B cTaThe paccka3bIBaeTCst
o BbinotHeHHbIX AO «HUMAC» NMJIOTHBIX TTPO-
eKTax IT0 CC/IeOBaHNI0 BO3MOKHOCTEN BHeIpe-
HMST 6eCIIMIOTHBIX aBUAI[MOHHBIX CUCTEM TP
pellieHMM 3a/1a4 JKeJIe3HOLOPOKHOT0 TPAHCITOP-
Ta 1 O IOJTyYEeHHBIX pe3y/bTaTaXx, OJIOXKeHHbIX B
OCHOBY KoHIIemuy mpuMeHeHNs 6e CIIMTOTHBIX
aBUaMOHHBIX cucTeM B OAO «PXKII».

KiroueBsie cioBa: Aspodorocbemka, BAC, op-
tTodoToruiaH, IMM, mocTpoeHe IMorepevyHoro
mpoduisi, GoTorpaMMeTpusi, PEMOHT sKeJjie3-
HOJIOPOXXHOTO IYTH, 37IeKTPO3IHEepTeTuIecKoe
XO03$ICTBO, YYeT HeJBVMXKMUMOCTU U 3eMeJib-
HBIX YUYaCTKOB, MOHUTOPUHT MOTEHIIMATbHO
OMACHBIX MPOSIBJIEHNI 3K30T€HHBIX MpOoIlec-
COB, KapTorpadupoBaHye Keae3HOI0POKHOII
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Checking the possibility of using unmanned
aerial systems in solving problems of railway
transport during the formation of the Concept

A.A.Pavlovsky, Cand. Sc. (Engineering), Deputy
General Director, JSC «NIIAS»

A.I Karelov, Head of the Space Technology Im-
plementation Centre, JSC «NITAS»

M.A. Scheglov, Head of Department of Satellite
Vehicle Tracking, JSC «NIIAS»

Contact information: Bldg.1, 27, Nizhego-
rodskaya str., Moscow, 109029, tel. +7 (495) 967-
77-01, e-mail: a.pavlovskiy@vniias.ru; a.kare-
lov@vniias.ru; m.sheglov@vniias.ru

Abstract: Unmanned technologies are consid-
ered promising tools for civilian tasks charac-
terized by monotonous or dangerous activities.
The growing need for such technologies in dif-
ferent countries is quite natural. Practical expe-
rience in the use of unmanned aircraft by lead-
ing countries has revealed a wide range of tasks
in which UAS demonstrate high efficiency. The
article describes the pilot projects carried out by
NIIAS JSC to test unmanned aircraft systems in
solving railway transport problems and the re-
sults obtained, which form the basis of the Con-
cept for the use of unmanned aircraft systems at
Russian Railways JSC.

Key words: Arial photography, UAV, orthopho-
toplan, DTM, cross-profile construction, photo-
grammetry, railway track repair, electric power
industry,accounting of real estate and land plots,
monitoring of potentially dangerous manifesta-
tions of exogenous processes, mapping of railway
infrastructure.
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006 aKTya/IbHBIX aCleKTax Ha3Ha4YeHHOro CPo-
Ka CIY>KOBI JJIS 1IejIeil obecreueHns: 6e3orac-
HOCTM nponyKuyuu. Yacts 4

C.B.IlankuH, K.T.H., I.3.H., AMPEKTOP 10 TEXHMYE-
CKOMY peryJimpoBaHMIO MPOAYKIINY JIJIs sKeJIe3HO-
nmoposkHoro TpaHciiopta OO0 «EBPA3 TK», Butie-
npesuneHt OIDKT, mpodeccop PYT (MUIT)

KonrtakTHasg madpopmariys: 121353, Mocksa, yiI.
benosesxkckas, 4, Ten. +7 (495) 937-68-73

AnHoTanus: bosee Tpex JIeT B JKele3HOLOPOX-
HOIt OTPAC/IN TPOUCXOTUT JUCKYCCHSI 110 Ipobiie-
MaM Ha3HauYeHHOTo cpoka cTyk6b! (manee HCC) B
YacTu CofepykaHusl, yCTAHOBJIEHMSI HOpPMAaTUBOB,
paLMOHAAbHOCTY IIPUMEHEHMS 3TOTO IoKa3aTess
K MIPOAYKLVH, PETYIUPYyeMOt TEXHUUECKUMU pe-
rnameHTamu (TP TC). OgHOo 13 MPUYMH SIBJISET-
Cs1 OTCYTCTBME OLHO3HAYHO TEPMUHOIOTUHA B OT-
HomeHun HCC, koropast B TP TC npexncrasiieHa B
U30bITOYHO MMPOKOM CMBIC/IE, 3aMMCTBOBAHHOM
13 O0IIeTeXHNYECKUX CTaHAApTOB. [TlepBas uacTb
CTaThM IOCBSIIeHa 06ocHOoBaHMO e HCC, dop-
MYJIMPOBAHMUIO OGHO3HAaYHOCTY STOTO TEPMMHA
UCXOS U3 Liefieil, MexaHu3MaMm obecrieueHus 6e3-
OMaCHOCTY ¥ HOPMaTMBHO HETOTOBHOCTY K ITPU-
meHeHnto HCC. Bo BTOpOVi 4acTy aHaIM3UPYOTCS
ronoskeHnst TP TC B EBpa3nuiicKoM 3KOHOMUYECKOM
corose (EA3C), ocobenHoctu npumeHenust HCC,
MMOATBEPsKIeHMSI COOTBeTCTBMS Moka3zaTento HCC,
MepaM I10 MCK/TIOUEeHNIO BBeIeHMSI TIOTPeOUTENIS B
3a6/TysKIeHe OTHOCUTEIbHO 6e30MacHOCTH B I1e-
puop skcrutyatauyum no gocrvokenns HCC, ananm-
3MPYIOTCSI pUCKY ITPOU3BOAUTENIe (3as1BUTENel) B
CTyJasix OTCYTCTBUSI B cepTUdUKaTaxX MOKa3aTess
HCC, myti ux cHmMkeHus. B TpeTbeli yacTy aHau-
3MPYIOTCS HOBbIE AOKYMeHTbI EDK 110 mpuMeHeH 110
HCC Ha perynupyeMyto NpogyKLUMIO, a TAKKe pas-
paboranHas PT repBast pegakiiys MisMeHeHns 2 B
TP TC B yaCT¥ CPOKOB CJTY>KObI, TPOZIJIEHNSI CDOKOB
CITY>KOBI, 3aTPArvBaoIe BASKHYIO TEPMUHOIOTUIO
o npo6iematnke HCC. B ueTBepToii yacTu aHa-
JIM3UPYETCSI BO3SMOXKHOCTD MCITO/Ib30BaHMS Ha3Ha-
YeHHOTO CpOKa CJIY>KOBI (pecypca) Kak IoKasaTeis,
OTpaHMUYMBAIOILETO ePUOT, IKCITyaTallK MO -
BWDKHOTO COCTaBa M ero COCTaBHbIX YaCTEIA.

KiioueBble c10Ba: Ha3HAUEHHbBI CPOK CITYKOBI,
HCC, TPTC, 6e30macHOCTb IIPOIYKIINMA, SKEJIE3HO-
JIOPO’KHBIN TPAHCIIOPT, KeJIe3HOA0POKHAs MPO-
IYKLVSL, KpUTUIECKNI OTKa3, KpUTUYHBIV S7IEMEHT.
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About the actual aspects of the assigned service
life for the purposes of product safety. Part 4

S.V.Palkin, Ph.D. (Economics), Cand. Sc. (Engineer-
ing), Director for Technical Regulation of Products
for Railway Transport of EVRAZ TK LLC, Professor
of RUT (MIIT), Vice President of UIRE

Contact information: 4, Belovezhskaya str., Mos-
cow, 121353, tel. +7 (495) 937-68-73

Abstract: For more than three years, there has
been a discussion in the railway industry on the
problems of the assigned service life (ASL) in terms
of content,adoption of standards and the rationality
of applying this indicator to production managed
by Technical Regulation of Customs Union. One of
the reasons is the lack of definite terminology in
relation to the ASL, which is presented in the TR
of CU in an overly broad sense taken from general
technical standards. The first part of the article is
devoted to the substantiation of the purpose of the
NSS, the formulation of the unambiguity of this
term based on the goals, safety mechanisms and
regulatory unavailability for the use of the NSS.
The second part analyzes the provisions of the
TR CU in the Eurasian Economic Union (EAEU),
the specifics of the use of the NSS, confirmation
of compliance with the NSS indicator, measures
to exclude misleading the consumer about safety
during operation before reaching the NSS, analyzes
the risks of manufacturers (applicants)in cases of
absence of the NSS indicator in certificates, ways to
reduce them. The third part analyzes the new ECE
documents on the application of NSS for regulated
products, as well as the first edition of Amendment
2 to the TR CU developed by the WG in terms of
service life, extension of service life affecting
important terminology on the problems of NSS.In
the fourth part the possibility of using the assigned
service life (resource) is analyzed as an indicator,
which limits the period of operation of the rolling
stock and its components usage period.

Key words: assigned service life, Technical Regu-
lation of the Custom Union, product safety, railway
transport, railway products, critical failure, critical
element.
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IlepcreKTUBBI Pa3BUTHUSA CUCTEM UMHTEP-
BaJIbHOTO PEryJIMpOBaHMs ABUKEHMS I10-
€3/10B C MIPUMMEHEeHNEM TeXHOJIOTMYECKO
paguoCBaA3U

E.H.Po3eHbepr, 1.T.H, Tpodeccop, IepBblii 3aMe-
cTuTeNb reHepanbHoro nypexkropa AO «<HUMAC»
A.B. O3epoB, HauaJIbHUK MexXIyHapogHOTO
yrpaBiaeHus AO «<HUMAC»

Kouraktuas mHdopmarms: 109029, r. Mocksa,
yi1. Huskeropomckast, 27 ctp. 1, Ten. +7 (495) 967-
77-01, e-mail: a.ozerov@vniias.ru

AnHOTanus: B cTaTbe pacCMOTpeH MeXayHa-
POIHBIV OTIBIT Pa3BUTHSI CUCTEM MHTEPBATbHOTO
peryMpoBaHus ABVOKEHMSI TT0e310B ¥ OTMEUYEHO,
YTO Ha CETOAHSIIIHMI eHb KOHTPOJIb CBOOOTHO-
CTU TTYTY U LIeJTIOCTHOCTHU TT0€3/10B OCYIIeCTBIISI -
eTcsl B GOJIbIIMHCTBE CTPAH C MCIIOTb30BaHMEM
TPaJULIMOHHBIX CPEICTB B BUE Pe/IbCOBBIX 1ie-
Teii uian yCTPONCTB cueTa oceil. [IpoaHanusn-
POBaH OMBIT IPUMEHEHNS TMOPUIHBIX CHUCTEM
yrpaBieHus aBkeHvem rmoe3nos (CYIT). Coe-
JIaH BBIBOJI, O TOM, UTO Iepexof, K HOBbIM IIPUH-
LMIIaM MHTEPBaJIbHOTO PeryIupoOBaHUS 1ie-
J1ecoo6pasHo MPOBOAMTH ITOSTAITHO U 3a CUET
KOMILJIEKCMPOBAHMS PA3IMUHBIX TEXHUUECKUX
CPEeJICTB C y4eTOM pa3paboTKy 1 Co3maHms Lyd-
POBOJi CHCTeMbI MHTETPMPOBAHHO TEXHOIOTH-
YeCKOoi pagMoCBsI31 HOBOT'O ITOKOJIEHMSI.

Kmrouesnie ciioBa: ETCS/ERTMS, CTCS, CVII,
GSM-R, TETRA, LTE, 5G, TeXHMYECKOE 3pEHNE,
GecnmIOTHbIC IT0e3a.

HHcTpyMeHTapuii M COBpeMeHHbIe TeXHO-
JIOTUY TIPOBEAEHUS VICC/IENOBAHMII TATOBO-
3HepreTmueckoi 3PPeKTUBHOCTY MOABIIK-
HOTO COCTaBa

B.Il.'puneBuny, skcriept I kateropum AO «Hayu-
HO-MCCIe0,0BATEIbCKMI ¥ KOHCTPYKTOPCKO-TEeX-
HOJIOTMYECKUI MHCTUTYT HOJBVDKHOTO COCTaBa»
(AO «BHUKTN»)

10.1. KnumeHKo, K.T.H., 3aBenytomuit HUKB
OMCVY AO «BHUKTU»

I1.C.@ponos,umkeHep [ kateropum AO «BHUK TV »
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Prospects for the development of train
separation systems with the application of
operational railway communication

E.N. Rozenberg, Ph. D. (Engineering), Professor,
First Deputy Director General, JSC NIIAS

AV. Ozerov, Head of International Department,
JSC NIIAS

Contact information: Bldg 1, 27,
Nizhegorodskaya str., Moscow, 109029, tel. +7
(495) 967-77-01, e-mail: a.ozerov@vniias.ru

Abstract: The article considers the international
experience of the development of train separation
systems and notes that in most countries track
vacancy and train integrity control is carried out
with the application of conventional tools such
as track circuits or axle counter. The experience
of using hybrid train control systems is analyzed.
The authors concluded that the transition to new
principles of train separation should be carried
outin stages and by combining various technical
means taking into account the development
of next-generation railway communication
systems.

Key words: ETCS/ERTMS, CTCS, system of
controlling train movements, GSM-R, TETRA,
LTE, 5G, computer vision, unmanned trains.

Tools and advanced technologies to study
rolling stock pull and energy efficiency

V.P. Grinevich, 1st Category Expert at Scientific-
Research and Design-Technology Institute of
Rolling Stock (JSC “VNIKTI”)

Y.I. Klimenko, Cand. Sc. (Engineering), Head of
Research-Scientific Engineering Department of
Electric Equipment and Micro-Processor based
Control Systems (NIKB EMSU), JSC “VNIKTI”.
P.S. Frolov, 1st Category Engineer,
JSC “VNIKTI”
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KonTtakTHas nHdopmamus: 140402, MockoB-
cKast 06s1acTs, T. KomomHa, yii. OKTSIOpPbCKOIL pe-
Bommionnu, 410, Ten. +7 (496) 618-82-48, e-mail:
grinevich-vp@vnikti.com

AnnoTanus: CTaTbs COTEPKUT 0030p METOIN-
YeCcKOro ¥ IporpaMMHOTO O0ecIieueHus, cIie-
1IMaAbHbBIX MU3MEPUTEIbHO-BbIUNCIUTETbHBIX
KOMIIJIEKCOB, a TAKsKe OIMCaHMe AMHAMOMEeTPH-
YeCcKOro BaroHa ¥ TOpMO3HOTO MOYJIS, TIpuMe-
HsieMbiX B AO «BHUKTW» ripu mccieqoBaHUSIX
TSTOBO-9HEPTeTUYECKO 3P HEKTUBHOCTY IO -
BMIKHOI'O COCTaBA.

KiroueBsble ¢/10Ba: IIporpaMMHOe o0ecrieueHne,
IVHAaMOMeTpPUUYeCKuii BaroH, MOJy/Ib TOPMO3-
HOI1, U3MePUTETbHO-BbIUUCAUTENbHbII KOM-
TJIeKC, CPeiCTBa M3MepeHUsI.

IIpompimieHHOCTH POCCUM: MpoMeRyTOU-
uble utoru 2023 roga

[Ixapyna A.A., CTapmnii 3KCriepT-aHaJAUTUK
OT[es1a ClielMaJIbHbIX IPOEKTOB JiellapTaMeHTa
uccienoBauuit TOK MHCTUTYTA Tpo6IeM ecTe-
cTBeHHbIX MOHononuit (MITEM)

Pypaxkos E.H., 3amecTurens pykoBoauUTENS Jie-
napramenTta TOK, pykoBoauTesb OThea 3K0-
HOMMKO-MaTeMaTU4YeCKOro MOAeIMPOBaHUS U
MPOrHO3UpOBaHus MHCTUTYTa pobiieM ecTe-
cTBeHHbIX MOHOMonui (UTTEM)

KonTtakTHas uadopmanms: 127473, r.MockBa,
yi. KpacHomponerapckasi, 16 ctp. 1, Ten. +7 (495)
690-14-26, e-mail: pr@ipem.ru

AHHoTanus: B paboTe mpoBefeH aHaIN3 IIPO-
MBIILIJIEHHOTO ITPOM3BOACTBA B Poccum 3a mepumop,
SIHBapb — CeHTA6ph 2023 roma. OOt yPOBEHD
COCTOSIHUSI IPOM3BOJCTBA U CITPOCA HA MTPOMBbIIII -
JIEHHYIO TPOIYKIIMIO M3MepeH Py MTOMOIIY H-
nexkcos UITEM-niponssoactso u UITEM-cripoc,
a Takke MHAeKca IMIPOMbIIIIEHHOTO TTPOM3BOJ -
crBa Poccrara (UIIII). B cTaTbe 1ogpo6HO Ipo-
aHaIM3MPOBaHBI ITOKA3aTENIV 00bEMOB JOOBIUM 1
9KCIIOPTHBIX TIOCTAaBOK OCHOBHBIX SHEPropecyp-
COB — He(TH, yI/IsI M ra3a. [IJIs1 9TOro, B TOM Uncie,
aBTOpaMM GbLIM MCITOIb30BAHbI TOKA3aTEN ITe-
peBaIKM 3TUX MPOYKTOB B POCCUICKUX TTIOPTax

N2 4 (64) Hos6pb 2023

Contact information: 410, October revolution
str., Kolomna, Moscow region, 140402, tel. +7
(496) 618-82-48, e-mail: grinevich-vp@vnikti.
com

Abstract: The article provides an overview
of methods and software, special measuring
and computing systems and a description of a
dynamometer car and a braking module used by
JSC “VNIKTI” engineers to study rolling stock
pull and energy efficiency.

Key words: software, dynamometer car, brake
module, measuring and computing systems,
measuring tools.

Russian industry: subtitles of 2023 year

A.A. Shkarupa, Senior Expert-Analyst of
Department of Special Projects of Energy
Sector Research Division, Institute of Natural
Monopolies Research (IPEM)

E.N. Rudakov, Deputy Head of Energy Sector
Research Division, Head of the Department
of Economic-Mathematical Modeling and
Forecasting, Institute of Natural Monopolies
Research (IPEM)

Contact information: Bldg.1, 16,
Krasnoproletarskaya str., Moscow, 127473, tel.
+7 (495) 690-14-26, e-mail: pr@ipem.ru

Abstract: The article analyses industrial
production in Russia from January to September
2023.The overall level of production and demand
forindustrial output is measured by using IPEM-
production index and IPEM-demand index and
index of industrial production of Rosstat (IPP).
The authors consider in detail the indicators
of production and export volume of the main
energy resources - oil, coal and gas. Authors use
transhipment indicators of industrial output in
Russian ports and their loading on the railway
networks of JSCo «RZD». In the article there is
a list of Russian investment projects in high-
tech and medium-tech industries. It is needed
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nux norpysku Ha cetut OAO «PXKI». [I71s1 OLleHKM
Pa3BUTHSI BBICOKOTEXHOJIOTMUHBIX M CpeIHeTeX-
HOJIOTMYHBIX OTPacieli aBTOpaMu, KpoMe pacye-
Ta 00beMOB IIPOM3BO/ICTBA, TAKKe ObIT COOpaH
CHMCOK MHBECTIPOEKTOB IO 3TUM HallpaBJie-
HUSIM C 00beMaMy MHBECTULIVI TI0 KaXKI0MY
MYHKTY. B 3aKII0UMTENbHONM YaCTV IPUBEEHO
CpaBHEeHNe VHIeKCOB ITPOMBbIIIIEHHOTO ITPOU3-
BOJZCTBA Pa3HbIX CTPAH.

KiroueBsle ci10Ba: 5SKOHOMUYECKUIT POCT, UH-
nekc UINEM-cnpoc, nugexkc UITEM-npous-
BOJCTBO, IMHAMMKA IIPOMBIIIJIEHHOTO IIPO-
M3BOJCTBA, HU3KOTEXHOJIOTUUHbIE OTPacCin,
CpeHEeTeXHOJIOIMYHbIe OTPAC/IN, BBICOKOTEX-
HOJIOTMYHBIE OTPAC/IN.

PBIHOK M30TEepPMMUYECKMX BaroHoB M
pedxouTeiinepoB

I.M. 3060B, 3aMeCTUTENIb TeHePATbHOTO TUPEK-
Topa 1o mapketuHry, OO0 «TJ] PM Peiin»

KonrakTHas nHpopmarnms: 123022, Mocksa,
yn.Pounenbckas, 15¢17-18, ten. +7 (800) 201-07-
00, e-mail: georgiy.zobov@rmrail.ru

AnHoTanys: CTaTbsI COIMEPKUT aHA/IN3 00beMa
rpy30BbIX ITepeB030K Ha ceTu OAO «PXX» B Ba-
TOHaX M30TePMUYECKOTO MOABIDKHOTO COCTaBa
3a miepuop 2019 - ceHTsi6pb 2023 roma. ABTOpOM
MpOBeieH MOAPOOHBI aHAIN3 TUHAMYKMA TIe-
PeBO30K Pa3JIMYHbIX TUIIOB MUILEBO MPOAYK-
LMY T10 OTA,e/IbHBIM TUIIaM I'PY30BBIX U30TEPMU-
YeCcKMX BaroHoB. [lajiee aBTOp paccMaTpuBaeT
npenjoXeHue Ha OTedeCTBeHHOM pbiHKe UIIC
B CETMEHTaX BarOHOB-TEPMOCOB, pedpuskepa-
TOPHBIX BATOHOB 1 pedpIKepaTOPHBIX KOHTET -
HepoB. B 3T0i1 uacTu poBeJieH CpaBHUTEIbHbI
aHaIM3 KJII0UeBbIX XapaKTEPUCTUK U30TePMU-
YeCKMX BaroHOB, KOTOPbIE ceifuac eCTb Ha PbIH-
Ke M/ GYIYT BBIYIEHBI B GTKajiliee BpeMs.

KiroueBbie cyioBa: pedprkepaTOpHBIi KOH-
TeliHep, U30TepMUYEeCKMI1 TOABVKHOI COCTaB,
BaroH-Tepmoc, pedprkepaToOpHbI Bar0OH, KO-
s buIMeHT Tenaonepeaaun, HOMeHKIaTypa
IPY30B.
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to calculate the volume of production and assess
the development of high-tech and medium-
tech industries. In the final part a comparison
of the industrial production indices of different
countries is given.

Key words: economic growth, IPEM-demand
index, IPEM-production index, dynamics of
industrial production, low-tech industries,
medium-tech industries, high-tech industries.

Insulated wagons and refrigerated container
cars market

G.M. Zobov, Deputy General Director for Market-
ing, TD RM Rail LLC

Contact information: Bldg 17-18, 15, Rochdel-
skaya str., Moscow, 123022, tel. +7 (800) 201-07-
00, e-mail: georgiy.zobov@rmrail.ru

Abstract: The article contains an analysis of the
volume of freight transportation on the Russian
Railways JSC network inrefrigerated rolling stock
in 2019 - 2023. The author has conducted a de-
tailed analysis of dynamics of transportation of
different types of food products in each type of
isothermal wagons. The author considers the
supply on the domestic market of each type of
isothermal rolling stock. The article provides a
comparative analysis of the key characteristics
of types of refrigerated rolling stock which are
currently supplied on the market or will be re-
leased shortly.

Key words: refrigerated container car, refriger-
ated rolling stock, isothermal wagon, refrigerat-
ed car, thermal transmission coefficient, freight
nomenclature.
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