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AnHoTanus: llenpio paboThI SIBSITIACH OLIEHKA BAUSHUS
VICTOYHMKA PAaCUEeTHBIX HEPOBHOCTE IIyTH Ha Pe3y/IbTaThI
pacueTa JMHaMIYeCcKyX KauecTB IPy30BbIX BAaroHOB. Taku-
MU MICTOUHUKAMMU SIBJISTIOTCS IOKYMEHTBbI, periaMeHTUPYIO-
e 3a/laHyie HePOBHOCTEN 17151 MCCelOBaHMIi M MOLlenu -
poBaHMsI ABVKEHMS TPy30BbIX BaroHoB P 32.68-96 u [THCT
511-2020. /1151 aHa/MmM3a KaueCTBa X0/1a SKUTIAKe i IPY30BBIX
BaroOHOB MCII0Ib30BaJICs METOJ, KOMIIBIOTEPHOT'O MOJ eIV -
pOBaHMSI ABVKEHNSI BarOHa B CpeJie Clieliaa31poBaHHOTO
MPOTPaMMHOT0 KOMIIeKCa « YHUBEePCATbHbBIN MeXaHU3M».
PesynbTaThl: BBISIBIEHBI pa3anuls ITOKa3aTenei [MHaMu-
YyeCKMX KaueCTB IPy30BOr0 BaroHa Ha TeJIeXXKax C 0CeBbIMU
Harpy3kamu 23,5 1 25 TC Ipu 3aJaHUM PaCUYETHBIX HEPOB-
HOCTeV COIJIaCHO Pa3HbIM JOKYMEHTaM U MOAEISIM ITyTH.
[pencraBieHHbIe B 3aKTIOYEHUM ITPEJIOKEHMSI MOTYT ObITh
MCIIOb30BaHbI IPU Pa3paboTKe eIMHOT0 TOCyLAPCTBEH-
Horo cra"gapra PO, pernaMmeHTHpPYIOLIEro pacueTHbIe He-
POBHOCTY PEIbCOBBIX HUTET SKeIe3HON0POKHOTO ITyTH AJ151
OLIeHKM TTOKa3aTeJell IMHaMUYEeCKMX KaueCTB IPY30BbIX
BaroOHOB U UX BO3Je/CTBMS Ha ITyTh.

KirroueBbie cJioBa: HEPOBHOCTb ITyTH, OTKJIOHEHME PesTb-
COBOJIt HUTH, TPY30BOJi BaroH, MOZeIMPOBaHMe IBVDKeHMSI
BaroHa, KOMIIbIOTEPHOE MOZEMPOBaHNe, ATHAMUYECKe
KayvecTBa, BO3[Ie/ICTBYE Ha MTyTb, MOJIE/b ITYTH.
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Abstract: The purpose of the work was to assess
the influence of the source of calculated track irregularities
on theresults of calculating the dynamic qualities of freight
cars. Such sources are documents regulating the definition
ofirregularities for research and modeling of the movement
of freight cars-RD 32.68-96 and PNST 511-2020. To analyze
the running quality of freight car crews, the method
of computer simulation of car movement in the environment
of the specialized software complex “Universal Mechanism”
was used. Results: differences in the dynamic properties
of a freight car on bogies with axial loads of 23.5 and 25 tf
were identified when design roughness was specified
according to different documents, as well as according
to different track models. The proposals presented in the
conclusion can be used in the development of a unified
state standard of the Russian Federation, regulating the
calculated unevenness of the rail lines of the railway track
to assess the indicators of the dynamic qualities of freight
cars and their impact on the track.

Key words: track irregularity, deviation of the rail thread,
freight car, simulation of car movement, computer modeling,
dynamic qualities, impact on the track, track model.
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AnnoTtanys: CTaThs OCBSIIEHA UCCTeIOBAHMUIO METOMO-
JIOTMYECKUX TIOAXOA0B K U3MePEeHMI0 MHHOBALIMIA. ABTOPBI
paccMaTpUBAIOT COBPEMEHHbIE MeKTYHAPOHbIE CTAHAPTHI
B 00JIACTM CTATUCTUYECKOTO MCCIIEIOBAHNS MTHHOBALIVIOHHOM
JIesITeIbHOCTU, UCTOPUIO UX pa3BUTHsL. Pa36Mpaior MeTomo-
JIOTUIO HAIIMOHAIBHOTO CTATUCTUUYECKOTO 00C/IeTOBaHMSI,
BKJIIOUAst 6a30BbIe TIOHSTYS, TPOTPaMMy HaOIIOAeHNSs, OT-
pacieBo¥ oxBat opraHu3aunii. Ha ocHOBe JaHHBIX CTATU-
CTUKM TTPOAHATM3UPOBAHBI MHHOBAI[MOHHBIE MTPOIIECChI B
06pabaThIBaOLIel IPOMBIIUIEHHOCTHU M OTJI€bHBIX OTPAC-
JISTX MAIIMHOCTpOeHYsL. [IpMBOISTCSI OCHOBHBIE TTOKA3aTeln
MHHOBAIMIOHHO IesITeIbHOCTY, TIOAXObI K OLIeHKE POJn
MHHOBALIMIA B TEXHOJIOTMYECKOM pa3BuTui. OLleHUBAIOTCS
BO3MOKHbIE (DaKTOPbI POCTA MHHOBAI[MOHHOM MTPOAYKIIMAA.
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Annotation: The article is devoted to the study of meth-
odological approaches to measuring innovation. The
authors consider modern international standards
in the field of statistical research of innovation activity,
the history of their development. They analyze the meth-
odology of the national statistical survey, including basic
concepts, observation program, sectoral coverage of or-
ganizations. On the basis of statistical data the innova-
tion processes in the manufacturing industry and individ-
ual branches of mechanical engineering are analyzed. The
main indicators of innovation activity, approaches to as-
sessing therole of innovation in technological development
are given. Possible factors of innovative goods and services
growth are assessed.
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Annotation: Automated mobility technologies are
adirection of transport development, implying automatic
or remote control of traffic and other processes, minimiz-
ing of human involvement to increase reliability and pro-
ductivity rate of transport systems. The article describes
the integrated approach of “Natsproektstroy” Group
of Companies to the introduction of railway automated
mobility technologies and provides solutions for automat-
ing of train traffic.
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AunoTanms: B paboTe rpeficTaBieHO TEOpPeTUUECKOe 060-
CHOBAaHJe ITOJIOKUTETbHBIX 9 (HEKTOB, OTMEUEHHBIX I10 pe-
3yJbTaTaM MUCHBITAHUI MOJEPHU3UPOBAHHO KOIE€CHOI
mapbl, OTIMCAHHBIX B CTaThe aBTOpa «BiusHme Bubpaunmn
Ha B3aMMOJIeJCTBIE Kojieca C peibCOM», OITy6IMKOBaHHOM
B KypHaJle «TexHMKa >kene3HbIX fopor» N2 4 (60).

I yCTOMYMBOCTU OT CXOJa KoJieC KOJIeCHO IMmapbl
C PeJIbCOB U ITOBBIIIEHVST 6€30MaCHOCTY ABVKEHMS [10€e3-
0B 060/1a e KOJIeC OT/e/IeHbI OT CTYITUI] KOJIeC i UMEIOT
BO3MOKHOCTb AV hepeHITMaaIbHOrO BpaleHys 110 CTYTI -
11aM KoJjiec ITpy ABU>KEHUM KOJIeCHO ITapbl 10 KPMBOJIMHE -
HBIM Y4aCTKaM PeibCOBOTO ITyTH. CTyTINIIa Kojieca KaTUTCS
10 BHyTPEHHEe TOBEPXHOCTH 000a KaK I10 PeJIbCy.

Pe3ynbTaThl CTEHIOBBIX UCITBITAHUI U AECSTh JIET Ha-
TYPHBIX MCIIBITAHM I MO E€PHU3MPOBAHHOV KOJIECHO Iapbl
B METPO, Ha KeJie3HOI opore ¥ Ha TpaMBasX IoKasaamn
3(pderTUBHOCTD 3TOTO peleHyus. KosecHas mapa IBUsKeTCs
JIETKO, 6€3 CKOJTbKEeHMSI [T0 KPMBOJIMHEITHOMY YUaCTKY ITyTH.
Ha6nrogancs BecbMa He3HAUUTEIbHbIN M3HOC TTOBEPXHO-
cTeit 060/1a ¥ CTYIUIIbI, & CPOK €€ IKCIUTyaTalyy YBeTUIMII-
cs1B4-5 pas. CiiemoBaTe/IbHO, MeKIy 060/1aMU U CTYIIUIIA-
MU KOJIeC OCYIIeCTBIISIeTCS He CKObKeH!e, a TT0/I3y4eCTb.

Heo6bIKHOBEHHO GoJibllast mon3yvyectb ~10% peanu-
3yeTcs MPY KaueHUM KOJIECHOV Maphl 10 MHEPLUH, KOTAa
Ha ee IBIsKeHMe BIMseT TOMbKO KPUBOIMHEHOCTD ITyTH.

DTO HEBO3MOYKHO OOBSICHUTD CYLIECTBYIOIIVIMI TEOPU-
SIMM KOHTAaKTHOTO B3aMmoeiicTBus. [loaToMy rpu aHa/In-
3e 06pa30BaHMsT KAUEHMSI U TIOJI3yU€eCTH KOJieca [0 PeJibCy
TIPMHMMAJIOCh BO BHMMaHMe BiIMsIHME BUOPAIMY Ha TUI0-
IAAKY UX KOHTAKTa.

[IpeBpaleHnIo BpaliaTeJbHOT0 OBVXKEHMST Kojieca
OT IBUTATEJISI TPAHCIIOPTA B KaueHe 110 PejibCy BecbMa CIIo-
co6CTBYET acMMMeTpUYHast BUGpauys BIOJb MJI0IAIKN
X KOHTaKTa. [I3-3a HepaBeHCTBa aMILIUTYH, BHICOKOUACTOT-
HBIX KOJIeGaHMIT KOJIECO CBUTAETCS B KasKIOM Kojie6aHum
T0 TIIOIIAAKe KOHTAKTa C PeJIbCOM B ITPOTUBOIIOIOKHOM
KaueHMIo HaTlpaB/IeHUNA.

B muiomaike KOHTaKTa Tes M3-3a COMPOTUBIEHUS CUI
TpeHUs TTOBEePXHOCTeN CABUT Kojieca OCTaHaBIMBAETCS
1 KOJIeCO COBepIIaeT, C MTHOBEHHbBIM LIEHTPOM BpallleHMsI
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Annotation: The paper presents a theoretical substanti-
ation of the positive effects noted by the results of tests
of the modernized wheel pair, described in the author’s
article «Influence of vibration on interaction of the wheel
with the rail», published in the journal «Technics of rail-
ways» N2 4 (60).

In order to prevent derailment and improve train safety
the rims of its wheels are separated from the wheel hubs
and are capable of differential rotation on the wheel hubs
as the wheel pair moves along the curved track. The wheel
hub rolls along the inside of the rim like a rail.

The results of bench tests and 10 years of full-scale
testing of the modernized wheel pair in the subway
on the railway and trams showed the effectiveness of this
solution. The wheel pair moves easily without sliding along
the curved section of the path. There was very little wear
on the rim and hub surfaces and the service life increased
by a factor of 4 to 5. Therefore, no sliding but not sliding
between the rims and wheel hubs.

Anunusuallylarge creep ~10% is realized when the wheel
pair is rolling by inertia when only the curvilinear path
influences its movement.

This cannot be explained by existing theories of contact
interaction. Therefore,when analyzing the rolling formation
and the wheel creep on the rail, the influence of vibration
on the site of their contact was taken into account.

An asymmetric vibration along the contact area
of the wheel makes it possible to turn the rotational
movement of the wheel from the transport engine into
a rolling track. Due to the inequality of the amplitude
ofthe high-frequency oscillations, the wheel shifts in each
oscillation along the track contact area in the opposite
rolling direction.

In the contact area of the bodies, due to the resistance
of the friction forces of the surfaces, the wheel shear stops
and the wheel makes, with the instant center of rotation
in this place, an elementary rotation, which realizes
itstranslational movement. From the numerous consecutive
wheel shifts along the rail, a part of the rotational movement
of the wheel is converted into a translational movement
and the wheel is rolled.
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B 9TOM MeCTe, 3JIeMeHTapPHbIN TOBOPOT, peaIM3yI0LIMii ero
MOCTyIaTeNbHOE ABVsKeHYE. OT MHOTOUMCAEHHBIX MOCIIe-
JIOBaTeIbHbIX CIBUTOB KOJIECA 10 PeJIbCy YaCTh BpalljaTelb-
HOT'O JBVDKEeHMSI Kojleca IpeBpaliaeTcs B IOCTYaTeIbHOE
JBVDKEHMe VM KOJIeCO COBEpPIIaeT KaueHue.

KaueHue Koseca Mo penbCy OCyLIeCTBASIETCSI B BUIeE
BeCbMa MaJIbIX, YepeAYIOLUMXCS C O4eHb BBICOKOI YacTo-
TOJ, TOCTyaTeIbHBIX U BpalllaTelbHbIX ABUKEHUII KOsleca,
pa3fenbHOCTb KOTOPBIX HEe3aMeTHA BCIe[CTBYE BBICOKOI
YacTOThI ¥ MHEPLIMM KaueHUs Kojeca.

MHOTOUNCIEHHbIE CIBUTY 00Pa3yIOT MOJI3yYecThb KO-
Jleca 1o penbCy B IPOTMBOIIOJIOKHOM KaueHMI0 HallpaB-
nenyuu. OT ION3y4ecTy CKOPOCTh KaUeHMs Kojieca yMeHb-
maertcst. [Ton3yyecTb 00s13aTENBHO OCYIIECTBISETCS IPU
KavueHMM KoJIeca Io PesbCy, TaK KakK ee CIBUTY He00XOIM -
MBI JJ151 IPeBpallleHNsl BpalllaTelbHOrO JBUKEHNS Koje-
ca B KaueHue.

Vcronb30BaHKe MOI3yYecTii 060/I0B 10 CTYIIMIIAM KO-
JieC MOJePHM3MPOBAHHO KOJIECHOM Mapbl IMMOBBICUT YPO-
BeHb 6e30T1aCHOCTY ABMUKEeHMSI TI0e3/I0B TI0 KPMBOIMHE -
HBIM Y4aCTKaM PebCOBOTO ITyTH, yMEHBIINT M3HOC 060I0B
KOJIeC ¥ PeNIbCOB U PACXOf, SHEPTUH.

KimroueBble ¢j10Ba: B6paLs, BOJTHOBOE B3aMMO/IEiiCTBIiE
TeJI, TOI3yYeCcTh Koyieca Mo pesibCy, auddepeHinaabHoe
BpailieHe 060/J0B KOJIeC KOJIECHBIX TTap.
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AuHoTanusa: B ctaTbe npeacTaB/ieH KOHIENTYaabHO
HOBBI ITOAXO0M, K BOIIPOCY CO3MaHMSI eAMHOTO 1[G POBOTO
MPOCTPAHCTBA C OMMCAHMEM ITyTEBOTO PA3BUTUS U 00b-
eKTOB MHOPACTPYKTYPHI AJIST TOCTEAYIONEero MOBBIIIe-
HUSI TOUHOCTM CYILLeCTBYIOIIMX IeKTPOHHBIX KapT, IPU-
MeHsIeMbIX Ha CeTH sKeJIe3HbIX JOPOT. Pe3ysnbTaT paGoThl
IIPOXOOMUT anpobaimio Ha 6eCIMIOTHBIX MAHEBPOBbIX
JIOKOMOTMBAX U 3jieKTponoe3nax «Jlacrouka». JJaHHbINI
MO X0/, peaan30BaH B IM(MPOBOI MOAEIN YT U 06bEK-
TOB MHOPACTPYKTYPHI KeJIe3HOIOPOKHOTO TPaHCIIopTa
(manee — IIMIT) 1 3aK/I04aeTCs B IpMMEHEeHMUM ab6CTPaKT-
HOTro MaTeMaTHuyeCKOro Moaxo/a, MOo3BOSIOero co3-
JaTh YHMUBepPCcaJbHOE OINMCaHMe NyTeBOr0 Pa3BUTUS
¥ 00'bEKTOB KeJIe3HOJO0POXKHO MHDPACTPYKTYPHI, AJIST
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The wheel rolling on the rail is in the form of very small,
highly frequent alternating and rotating wheel movements,
the separation of which is imperceptible due to the high
frequency and inertia of the wheel rolling.

Numerous shifts form the wheel creep along the rail
in the opposite rolling direction. From the creep the
wheel rolling speed decreases. Sliding is mandatory when
the wheel is rolling on the rail i.e. its shifts are necessary
for turning the rotational movement of the wheel into
arolling movement.

The use of rim sliding on the hubs of the modernized
wheel pair will increase the level of train safety on the curved
tracks, reduce the wear of wheel and rail rims and reduce
energy consumption.

Key words: vibration, wave interaction of bodies, wheel
creep along the rail, differential rotation of rims of wheels
of wheel pairs.
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Annotation: The article presents a conceptually new
approach to the issue of creation of a single digital
space with the description of track development
and infrastructure objects for subsequent increase
of accuracy of existing electronic maps used on the railway
network. The result of the work is tested on unmanned
shunting locomotives and EMU “Lastochka” (Swallow).
This approach is implemented in the digital model
of track and railway infrastructure (hereinafter MPC)
and consists in the application of an abstract mathematical
approach, allowing to create a universal description
of track development and railway infrastructure objects
for a wide range of tasks from high-precision navigation
to construction, reconstruction and repair.
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AHHOTALUUU

MIMPOKOTO KpyTa 3a/a4y — OT BBICOKOTOUHO HaBUTALIUA
IO CTPOUTEIbCTBA, PEKOHCTPYKIIUM U PEMOHTA.
KntoueBast 3ayiaua Ipy BHeIPEeHUM IIPOEKTOB, CBSI3aH-
HBIX ¢ 1M(ppOoBMU3aLIMeil Ha CeTH KeJIe3HbIX TOPOr, — 00e-
CITeUMTh CMHXPOHM3ALMIO MH(OpMaIy 06 00beKTax pas-
JIMuHbIX X035171cTB OAO «PXXII» B BUIe eJ/HO TOIIOJIOTUH,
TeM CaMbIM, BO-ITIEPBBIX, COKPATVB MU3IeP5KKYM HA BeJleHMe
IyonmMpyemoit MHopMaLym 1, BO-BTOPbIX, CK/TIOUUB Ye-
JioBeueckuit hakTop Mpy BHECEHUY M3MeHeHMiT B MH(OP-
MalMOHHBIe CYUCTeMBbI ITPYU aKTyaau3anum JaHHbIX. Kpome
TOTO, TOTPEGHOCTD B TOUHOCTM CYIIIECTBYIOLIMX JJIEKTPOH-
HBIX KapT pacTeT C BHeApPeHMEeM BbICOKOABTOMATU3UPO-
BaHHBIX ITOIBMKHBIX CPEICTB, KaK, HaIpumep, O6ecImaoT-
HbI€ 3JIeKTPOoIIoe31a Ha MOCKOBCKOM II@eHTPaIbHOM KOJIbIIe
¥ 6ecMI0THbIe MaHEeBPOBbIE TIOKOMOTMBBI Ha K/TFOUEBBIX
COPTMPOBOYHBIX CTAHIIMUSIX CETHU SKeJIe3HBIX JOPOT.

KirroueBbie C10Ba: MCKyCCTBEHHbIV MHTEIUIEKT, I1(poBast
MOJIeJIb Iy TY, 6 CITMIOTHBIN TPAHCIIOPT, MHHOBAIIMOHHBI
TPAHCIOPT GYAYIIETO, CUCTEMbI TEXHUYECKOTO 3PEHMS.

®dopmupoBaHue U 1M poBU3ansI MHTErPUPOBAHHBIX
JIOTYCTUYECKUX ITIOTOKOB B JKeJIe3HOAOPO’KHOV OTPaCIn

TapaceHKko EBreHus AnekceeBHa, K.3.H., JOLEHT Kadenpbl
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MapCKuit TOCygapCcTBeHHBIN YHUBEPCUTET ITyTeil coobie-
HMSI», HAy4YHbIIi cOTPyIHUK OpeH6yprckoro ¢uaana uH-
CTUTYTa 5KOHOMUKU YPaJILCKOTO OTAeNeHs Poccuiickoit
akagemun Hayk, ORCID ID 0000-0001-5940-5254
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AnnoTanysa: DopMrpoBaHNe MHTEIPUPOBAHHBIX TOTOKOB
B JKeJIe3HOJOPOKHO OTPAC/IN SIBJIIETCSI HEOTheMIIEMOT
YaCThIO €€ Pa3BUTUSI M COBPEMEHHOTO yIIPaBIeHUs. ITOT
TIPOLIECC IIPeACTaBIsIeT CO60i T KOMIUIEKC MEePOTIPUSITHIA, Ha-
MpaBJIeHHbIX Ha yiyuliieHue 3QGeKTUBHOCTU Y KOHKYPeH-
TOCITOCOOHOCT SKeJIe3HOOPOSKHOTO TpaHCcopTa. OmHOI 13
OCHOBHBIX IleJieil GOpMUPOBAHMS MHTETPUPOBAHHBIX I10-
TOKOB SIBJISIETCST OTITUMM3ALIMSI IOTUCTUYECKIX ITPOIIeCCOB
Y TIOBBILIIEHNE TTPOITYCKHO CITOCOOHOCTY 5KeIe3HOIOPOXK-
HBbIX MarucTpasneii. B JaHHOI cTaThe OKa3aHbl MPeLIo-
CBUIKM pa3paboTKy 1 BHeIPEeHMS] HOBbIX MHMOOPMALIIOH-
HbIX TEXHOJIOT U, KOTOPbIE TIO3BOJISIT aBTOMATU3MPOBATh
Y ONITUMM3VPOBATD IIPOLIECCHI YIIPABIEHUS M KOHTPOJISI
MepeB030K, a TAKXKE IJIsI TOCTPOeH NS V(D POBBIX TBOHM-
KOB YTIpaBJIeHMsI IepPeBO30YHBIMM ITPOIECCAMY HA OCHOBE
IIBOMYHOTO KOJIa IPOTPAaMMMPOBAHMSI.

KiroueBbie c10Ba: skejie3HOOPOKHbBIN TPAHCTIOPT, Lyd-
poBu3aiiys, MbpoBbIe TBOHUKMA, TOTUCTUYECKIE ITPO-
1[€CChI, UHTETPUPOBAHIE, TOTOKMA.
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The key task when implementing projects related to
digitalization on the railway network, - ensuring synchronize
information about JSC Russian Railways property objects in
the form of a single topology, thereby, firstly, reducing the
costs of maintaining duplicate information and, secondly,
excluding the human factor when making changes to
information systems when updating data. Moreover, the
need for accuracy of existing electronic cards is growing with
the introduction of highly automated mobile vehicles, such
as unmanned electric trains on the Moscow Central Circle
and unmanned shunting locomotives on key shunting yards
of the railway network.

Key words: artificial intelligence, digital path model,
unmanned transport, innovative transport of the future,
technical vision systems.
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Abstract: The formation of integrated flows in the railway
industry is an integral part of its development and mod-
ern management. This process is a set of measures aimed
at improving the efficiency and competitiveness of railway
transport. One of the main goals of the formation of inte-
grated flows is to optimize logistics processes and increase
the capacity of railway lines. This article shows the pre-
requisites for the development and implementation of new
information technologies that will automate and optimize
the processes of transportation management and control,
aswell as for building digital counterparts of transportation
process management based on binary programming code.

Key words: railway transport, digitalization, digital twins,
logistics processes, integration, flows.
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