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PaCCMOTpCH])I BOIIPOCHI BI)I60pa ONTUMAIbLHOM TOJIIMWHBI KJICCBOT'O ITOACIOA U pacxoJa MaTpUIHOI'O
cBssytomiero. Pazpaborana adpexTHBHAS OCHACTKA I HAHECEHUS! aHTU(PHUKIIOHHOTO KOMIO3UIIHOHHOTO
MOKPBITUSI HA KOHTAKTHBIE TIOBEPXHOCTH MOAIIMITHUKOB CKONIbKeHus. [Ipeanoxkena MeToIuKa peryanpoBa-
HUS TOJIIMHBI TOKPBITHS B IIPOLIECCE €0 HAHECCHNSI.

Kniouesvie cno6a: KOMIO3UIIMUOHHBIE TIOKPBITHS, TEXHOJIOTHSI HAHECCHHUS, MATPUYIHOE CBSZYIOIIIEE,
HW3HOCOCTOMKOCTbh, OTCIIAMBAaHUE TKAHM, TEXHOJOTHMUYECKHH MaKeT, HAHOCHMOE TIOKPHITHE, JeMIIUPYIOIas
CIIOCOOHOCTB.
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The issues concerning the selection of the optimum thickness of the adhesive sublaver flow and ma-
trix-binding nogo are considered. The effective tools for the anti-friction coating innovative coating on the
contact surface of the sliding bearings are designed. The technique of adjusting the thickness of the coating
during its application is offered.

Keywords: composing coating, application technology, matrix setting-ing, wear, exfoliation cloth,
technology package, applied coating, dampfi insulating ability.
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METO/, ONPEJAEJEHUA 3KBUBAJIEHTHOI'O PASMEPA HECINIOHIHOCTH
IIPU YJBTPA3ZBYKOBOM AUATI'HOCTHUPOBAHMHU JJIEMEHTOB U CUCTEM
HOABUKHOI'O COCTABA KEJIE3HBIX JTOPOI'
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IIpennoxeH HOBBIM MeTOA Ae()EKTOMETPUH MPU AUATHOCTUPOBAHUH 3JIEMEHTOB U CHCTEM IMOJBHXK-
HOI'0 COCTaBa XCJIC3HBIX JOPOI YJIbTPAa3BYKOBbBIM MUMITYJIbCHBIM 3X0-MC€TOJO0M, C IPUMCHCHUCM CTaAaHAAPTHBLIX
OJHOKaHAJIbHBIX YJIBTPa3BYKOBBIX J€(EKTOCKOIIOB — METO/ ONPEAEICHUS SKBUBAJICHTHBIX pa3MepoB Aeek-
TOB pPa3jMYHBIX TUIOB. Pa3paOoTaHHBIA METO]| SBISCTCS OC33TAJOHHBIM, YTO MO3BOJISET YCKOPUTH MPOIIECC
MpoBeneHHs 1ePEKTOMETPUU U MIOBBICUTH JOCTOBEPHOCTh €€ Pe3yIbTaTOB, @ TAKKE YMEHBLIUTh YKOHOMUYE-
CKHE 3aTpaThl Ha IpoBelIeHHUE Iporecca nedeKToMeTpur. JIs aBToMaTu3aluy pacieToB MPH MIPOBEACHUH
nporiecca feekroMmeTpun pazpadoran mporpaMMmubiii mpoaykt NDTRT-15.

Knioueswvie cnosa: NOABIKHON COCTAB JKEJE3HBIX J0OPOT, IHATHOCTUPOBAHUE, HEPA3PYIIAIOLINHA KOH-
TPOJIb, YIBTPA3BYKOBOH KOHTPOIIb, YIBTPA3ByKOBOH 3X0-METOI, 1e()EKTOMETPHSI.
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This paper proposes a new method for diagnosing defectometry elements and systems of railway
rolling stock by ultrasonic pulse-echo method using standard single-channel ultrasonic flaw — a method of
determining the equivalent size of defect types. The developed method is standardless that can accelerate the
process of defectometry and improve the reliability of its results, as well as to reduce the economic costs of
the process defectometry. To automate the calculation process during defectometry the software NDTRT-15
is designed.
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Keywords: railway rolling stock, diagnosis, non-destructive testing, ultrasonic testing, ultrasonic
echo method, flaw detection.
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B crartpe paccMoTpeHBl 0COOEHHOCTH PabOTHI yNIPYTrO-NPEeIOXPAaHUTEIbHBIX My()T NPUBOAOB BaroH-
HbIX reHepaTopoB Tua WBA 32/2 ans maccaXupcKux BaroHOB ¢ KOHAWIIMOHUpOBaHWEM Bo3ayxa. [lokasa-
HO, YTO JKECTKOCTHBIE ITapaMeTPhl PE3NHOBOTO IEMEHTa M UX CTAOMIIBHOCTH SABJISIOTCS BaKHEHITUMH TOKa-
3aTeJIIMH, OINPEACISIOIMMHE HaJeKHOCTh My(T M BCeil cHCTEMBl MIEKTPOCHAOXKeHHUs BaroHa. IIpoBeneHsl
CTEHJIOBbIC HCTBITAHUS TI0 OMPENEICHUI0 JEHCTBUTENBHBIX JKECTKOCTHBIX MapaMeTpoB My(T pa3IHYHBIX
MIPOM3BOJUTENEH U aHBl PEKOMEHAALUH 110 BXOJHOMY KOHTPOJIO JKECTKOCTHBIX MapaMeTpoB My(T nepexn
HX YCTaHOBKOI Ha BaroHax.

Kniouesvie cnoea: ynpyro-npenoxpaHutenbHas My(Ta, pe3MHOBBIH 3JIEMEHT, >KECTKOCTHBIE Mapa-
METPBI, KPYTSIIUI MOMEHT, YTOJl 3aKpyYUBaHUSL.
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The article describes the features of the elastic-safety clutches drives of carload generators of the
type WVA 32/2 for passenger cars with air conditioning. It is shown that the parameters of the rubber com-
ponent stiffness and stability are the important indicators determining the reliability of the joints and the en-
tire power supply system of the car. The tests for determining the actual coupling stiffness parameters from
different manufacturers and recommendations for input control parameters stiffness couplings before in-
stalling them on the wagons are developed.

Keywords: elastic-slip clutch, the rubber element, stiffness parameters, torque, angle of twist.
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[MpubdmmxenHpie MHOXKecTBa (rough sets) n Heyetkue npubmxeHHbie MHOKecTBa (fuzzy rough sets)
SBJISIIOTCS B@XXHBIMH MOJXOJaMH K T'PaHYJSIPHBIM BBIYHCICHUSAM, HO TPaHYJISIpPHAs CTPYKTypa HEUSTKHUX
NpUOIMKEHHBIX MHOXKECTB HE TaK SCHA, KAK CTPYKTypa KIACCHYECKUX MPUOIKEHHBIX MHOXKECTB, TaK KaK
HIDKHSISE 1 BEpPXHsIsl alllPOKCHMAIIMS B HEYETKUX MPHOJIMIKCHHBIX MHOKECTBAX BBIPAXKACTCS B TEPMHUHAX
(GYHKIMU TPUHAUISKHOCTH, B TO BpeMsI KaK HWDKHSS M BEPXHSSI alllIPOKCHMALUS B KIIACCUUECKUX TPHOIIH-
’KEHHBIX MHOKECTBAX OIpe/ielieHa B TEPMHHAX OOBEJUHEHUSI HEKOTOPBIX 0a30BBIX TPaHyN. DTO OrpaHUYH-
BaeT JaJbHEHIINe MCCIICNOBAHMS CYIIECTBYIONIMX HEUSTKUX MPUOIMKEHHBIX MHOXECTB. B MaHHO# craThe
paccMaTpUBAIOTCS 3JIEMEHTHl TEOPUH T'PAHYJISIPHBIX BBIUYMCICHUI, OCHOBAaHHBIX Ha HEYETKUX OTHOLICHUSX
o1061s B MPUOIIKEHHBIX MHOKECTBAX.

Knrouesvie cnosa: HeueTKne OTHOIICHMS MOJOOMS, TPaHYJISIPHbIC HEYETKHE MHOXECTBA, HEUETKHE
MpHUOIMKEHHBIE MHOXKECTBA.
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ELEMENTS OF THEORY OF GRANULAR COMPUTING
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The rough sets and fuzzy rough sets are important approaches to granular computation, but the gran-
ular structure of fuzzy rough sets isn't so clear, as structure of classical rough sets as the lower and upper ap-
proximation in fuzzy rough sets expresses in terms of function of accessory while the lower and upper ap-
proximation in classical approximate sets is defined in terms of combining of some basic granules. It restricts
further researches of the existing fuzzy rough sets. In this article elements of the theory of the granular com-
putation based on the fuzzy similarity relations in rough sets are considered.

Keywords: fuzzy similarity relations, granular fuzzy sets, fuzzy rough sets.
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PaccmoTpen mpUHIIMIHAIBHO HOBBIN JIJIs1 OTEYECTBEHHOIO JKEIIE3HOJOPOKHOT'O TPAHCIIOPTA TOIXO/T
K 00eCreveHnI0 TapaHTHPOBAHHOTO YPOBHS 0€30MacHOCTH IBWKEHHSA T0e3n0B. [IpencTaBieHsl OCHOBHBIE
CIOCOOBI JTOKa3aTenbcTBa bJl, M3I0KEeH MPUHITAIT PAHTOBOW OICHKH AMHAMHKH TOKa3aTesieii 0e301macHOCTH
MEPEBO30K, a TAKXKE MPEIOKEH NMapaMeTPHUUSCKUN METO]] OIICHKH PHCKOB B CUCTEME YITpaBIICHUs Oe3omac-
HOCTBIO IBI)KCHHS TTOE3/I0B.

Knioueswie cnosa: nokazarenbcTBO 0€30MacHOCTH, cHUCTeMa oOecreueHus: 0€30IMacHOCTH ABHKCHUS,
PHCK, paHTOBasi CHCTEMa OIIEHKH.

METHODOLOGY OF PROOFS SAFETY OF TRAINS
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The article discusses a new approach to ensure a guaranteed level of traffic safety for domestic rail
transport. The main methods of proof of safety, lays down the principle of rank evaluation of dynamics of
indicators of transport safety, proposed parametric method of risk assessment in the management of traffic
safety are presented.

Keywords: proof of safety, safety systems, risk assessment, ranking system.
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VY aoBneTBopeHHEe BO3pacTarolieil MOTPEOHOCTH TEIeKOMMYHHKALMOHHBIX YCIYT CBSI3aHO, MPEXIe
BCETr0, C MOBBIIIEHHEM CKOPOCTH M AOCTOBEPHOCTH nepenaun uHdopmanuu. OQHAKO HAIMYKE 3JIEKTpoMar-
HUTHBIX HaBOJOK OT CHUJIbHOTOUHBIX MICTOYHUKOB HEPEIKO MPUBOAUT K MEPEPHIBY CBA3M, a HHOTJA U K BBIXO-
Iy U3 CTPOSI TEIIEKOMMYHHKAIIMOHHOTO 000PYAOBaHHSI.

B npencrasieHHol paboTe MOKa3aH aaropuTM 00pabOTKH Pe3yIbTaTOB MHOTOKPATHBIX M3MEPEHHN
3JIEKTPOMAarHUTHBIX HABOJOK, MO3BOJISIONINM ONpEeAeIUTh KPUTHUECKUE 3HAYEHHUS U Ha UX OCHOBE MOJIEIH-
pOBaTh, B IEPCIEKTUBE, 3PPEKTUBHYIO CUCTEMY aKTUBHOM KOMIIEHCALUU IIOMEX.

Kniouesvie cnosa: obonouka kabeins CBSI3W, HaBEJICHHBIE TOKH, 3JICKTPOMArHUTHAS COBMECTUMOCTb,
CTaTUCTUYECKUH aHANN3, INIOTHOCTh BEPOSTHOCTH, PYHKIHS paclpeaeIeHusI.
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Meeting the increasing needs in telecommunication services is associated primarily with the increas-
ing of the speed and accuracy of information transmission. However, the presence of electromagnetic inter-
ference from the heavy-current sources often leads to interruption of the communication and sometimes to
failure of telecommunications equipment.

In the presented work it is shown the algorithm for processing the results of numerous measurements
of electromagnetic influences. This algorithm allows determining the critical values of influences, and basing
on them to simulate, in perspective, an effective system for active compensation of electromagnetic noise.

Keywords: shell of communication cable, induced currents, electromagnetic compatibility, statistical
analysis, probability density, distribution function.
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MypaBbUHBIE aITOPUTMEBI SBIISIOTCS METOJIOM BEPOSITHOCTHO HAIMPABIEHHOTO MOKCKA TII00ATEHOTO
ONTUMYMa TIPH PEIICHHH ONTHUMHU3AIMOHHBIX 33a1ad. OHa U3 Hauboyiee BaKHBIX 00JacTell MpUMEHEHUs —
peuIeHre TPaHCIOPTHO-JIOTUCTUYECKUX 3ahad. IIpuMepaMu Takux 3a7ad sIBJISIOTCS 3a1a4d KOMMUBOSDKEDA,
MapuIpyTH3alld, I'py30nepeBo30ok U T.1. Ho B mocinenHee BpeMs PECYpCOEMKOCTb BBIUHCIEHUH IIpU
ONTHMU3AIMN PACTET U COBPEMEHHBIE KOMIIBIOTEPHI YK€ He CHPABISIIOTCS C 3TUMU OOBeMaMH JaHHBIX.
I'PUI-cucteMbl U pacpe/ieiIeHHbIC BRIYUCICHUS TO3BOJISIOT CIPABUTHCS C IPOOJIEMOH HEXBATKHU PECYPCOB.
Tepmun 'PUJ] wnu Computing grid (BeraucnurensHast cetb, Grid-BeIYHCIEHUS) TIO CMBICTY aHAIOTHYEH
BBIpQKEHUIO «eAuHasi dHeprocucrema». CyTh €ro 3akiioyaercss B CTPEMJICHHH OOBEIUHHTH BCe
KOMIIBIOTEPBl MHUPA B €IUHYK) CHUCTEMY — BHUPTYAJIbHBINA CYNEPKOMIIBIOTEP HEBHUJAHHOW MOILHOCTH, 4TO
[IO3BOJIUT PACHPEAENATh U IEPEepacHpesessaTh PECYPChl MEX]y II0Jb30BATEISIMU B COOTBETCTBUU C HX
3anpocaMu. JlaHHas paboTa TOCBSIIEHAa HMCCIENOBAHUIO BO3MOXKHOCTH TPUMEHEHHS  BBICOKO-
MPOM3BOJUTENBHBIX BBIUHCIUTENBHBIX pecypcoB [PUJl-cucrembr BOINC s pemeHus 3agadu
KOMMMBOSDKEpA C IOMOLIBI0 MyPABBUHOI'O AJITCOPUTMA U 3aBUCUMOCTH IIAPAMETPOB MYPaBbUHOIO AJITOPUTMA
OT Pa3MEPHOCTH 33JAa4H.

Kntouegvie cnoea: pacnpeieneHHbIE BBIYUCIEHUS, TPUI-CUCTEMBI, TE€HETHUYECKHE aJTOPUTMBI,
TPAHCIIOPTHAs JIOTUCTUKA, MypaBbUHBIE AITOPUTMBI, 3a7ja4a KOMMHBOSIKEPA.
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The ant algorithm is a method of probabilistic-directed search of global optimum for solving
optimization problems. One of the most important areas of application is the solution of transport and
logistics tasks. Examples of such problems are the traveling salesman problem, routing, cargo, etc. But
lately, when optimizing performance computing is growing, and modern computers no longer cope with
these volumes of data. GRID-systems and distributed computing enable to cope with the problem of lack of
resources. Term or GRID Computing grid (Network Computing, Grid-computing), the meaning is similar to
the expression «single grid». The essence of it is trying to combine all the computers in the world into a
single system — into a virtual supercomputer, unprecedented power that will allocate and reallocate resources
between users according to their needs. This paper investigates the possibility of applying high-performance
computing resources of GRID-BOINC system to solve the traveling salesman problem using ant algorithm
and ant algorithm parameters depending on the dimension of the problem.

Keywords: distributed computing, grid systems, genetic algorithms, transport logistics, ant
algorithms, the traveling salesman problem.
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PaccmoTpenb! HOBBIE CTIOCOOBI ONITUMH3AINH BBHITIOJTHEHUS. MAHEBPOBOI paOOThI Ha MPOMBIIIITICHHOM
ctanuuy. Co3aHue YHUBEPCAIBHON CHCTEMBI MOCTPOEHUS ONEPATHBHON TEXHOJOTMYECKOH KapThl BBIMNOJI-
HEHUS MaHEBPOBOM pabOThI, B KOTOPYIO 3aJ0KEHBI aBTOMATUYECKHE CIIOCOOBI ONTHUMM3AIINH, TTO3BOJISET CO-
KpaTUTh KCIUTyaTallMOHHBIE 3aTPaThl HA IPOMBIIIJICHHBIX CTAHIMSX U PEINPHUITUAX.

Kniouesvie cnosa: maneBpoBasi paboTa, ONTUMH3ALMS, MOJIEJIb, TEXHOJIOTMYECKasi KapTa, MPOMBIIII-
JICHHAsI CTAHIIMSL.
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The introduction of new methods of optimization of implementation of mobile work is offered at the
industrial station. There is a necessity of creation of the universal system of construction of operative flow-
sheet which gives the order of implementation of mobile work. The automatic methods of optimization are
stopped up in this system. It allows shortening operating expenses on the industrial stations and enterprises

Keywords: work, optimization, model, flowsheet, industrial station.
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PaccmoTpena Mojens TOBBINICHHS! TOYHOCTH OICHKH HAaBHTAIIMOHHBIX MapaMeTPOB IOABHKHBIX
e/IMHUI] TPAHCIIOPTa HAa OCHOBE WCIIOJNB30BAaHMS T'€ONPOCTPAaHCTBEHHOH 0a3bl Semantic Web n mpunnmmna
CEeMaHTHUYECKON reonHTeponepabdensHocTH. [Ipeanoxkena MeToJMKa KOPPEKIUK KOOPAUHAT NPU HATHYHH U
OTCYTCTBHH 3JIEMEHTOB CITyTHUKOBOW HaBHTAIIWH.
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The work is devoted to research models to increase the accuracy of estimation of the parameters of
the navigation of mobile units of transport based on the use of geospatial base Semantic Web and Semantic
geointeroperabelnosti principle. The method of correction coordinates in the presence and absence of the el-
ements of satellite navigation is offered.

Keywords: navigation, geointeroperabelnost, monitors, digital model of the way.
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OneparuBHOE TUTAHUPOBAHUE MOE3IHONW U TPY30BOH pabOTHI MPOU3BOAMUTCS MO CKBO3HBIM TEXHO-
JIOTHSIM, OTIPEJIEIISIONINM B3aMOJICHCTBUE BCEX YPOBHEH YIpaBiIeHUs dKCILTyaTallMOHHOW paboTo mpu uc-
MOJIb30BaHUM €MHBIX MH)OPMALMOHHBIX 0a3 ¥ €MHOrO MOpsIKa peleHus 3anau. McenenoBanue ¢ ucmonb-
30BaHUEM (DyHKIMOHAIBHOW MOJIENU MO3BOJIMIIO CAETIaTh OCHOBHON BBIBOJI: COBPEMEHHAs! CKBO3HAs! TEXHO-
JIOTHsSI CMEHHO-CYTOYHOT'O TUIAHUPOBAHUS 0€3000pa30BaHus U MOE3THON paboThl TpeOyeT aBTOMaTH3aluN
WHTEJUIEKTYaIbHBIX MPOTHO3HBIX QYHKIMHA. DTH QYHKIUH JOJDKHBI BHIMONHATE 0510k ACY, mocTpoeHHbIe
Ha OCHOBE MAaTEMaTHYECKHUX MOJEIEH COPTUPOBOYHBIX CTAHLIUN M MOJAENEH NMPOABMKEHHS MOE3/I0B 1O IO-
JINTOHY AOpOrd. IIpMHIMIBI TOCTPOEHUS NMEPEUYUCIECHHBIX MOJENIEH Ha OCHOBE MMMTALMOHHOIO IOAXO0Ja
H3JI0KEHBI B CTAThE.

Knrouegvie cnosa: CUCTEMHBIN aHANN3, CKBO3HBIE TEXHOJIOTUH, ONIEPATUBHOE MJIAaHUPOBAHHUE, HMH-
TallMOHHAsI MOJENb, TIOTOKH, MOJENb NPOABUKEHUS IIOE€3/1a, OIEPAaTOp YIPaBIEHUs, aBTOMaTU3UPOBAHHBIE
CHUCTEMBI YIIPaBICHHUS.
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The operational planning of train and freight operation is performed using integrated technologies,
determining the interaction of all levels of control of operational work using common databases and uniform
problem solving procedure. The study with the use of functional model has allowed making a basic conclu-
sion: modern integrated technology of shift-day planning of train formation and train operation demands au-
tomation of intelligent forecasting functions. Intelligent forecasting function has to be performed by process
control units built based on mathematical models of operation of marshalling yards and models of train
movement across road polygon. In addition, a model is required to develop the process of interaction of indi-
vidual models in the design of the operational plan of the whole road. The principles of construction of these
models on the basis of simulation approach are described in the paper.

Keywords: system analysis, integrated technologies, operational planning, simulation model, flows,
train movement model, control operator, automated control systems.
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O PE3YJbBTATAX INPUMEHEHUSI METOJIUKHA HOPMHUPOBAEHUA PUCKOB
HA YYACTKAX KPACHOJAPCKOI'O 1 MUHEPAJIOBOACKOI'O PAMOHOB
YIIPABJIEHUSI CEBEPO-KABKA3CKOHU KEJIE3HOU 10OPOI'M

BepeBkuna Oabra UBanosHa
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KaHIU1aT TEXHUYECKUX HAYK, TOLEHT,

tenepon +7-903-473-00-47,

e-mail: ov18111966@mail.ru

B cratbe paccunTBIBAIOTCSA PUCKU B OOIIEM YPOBHE COCTOSIHUSI O€30IaCHOCTH JIBUIKEHUS 110 AUCTICT-
YEpPCKUM Y4acTKaM, HA OCHOBAaHMM OCHOBHBIX ITOKa3aTesnell padoThl ATUX YUYACTKOB. Y CTAHOBJICHO HEIMOJIHOE
COOTBETCTBHE JIOKYMEHTa «MeToJiKa HOPMHUPOBAHHS PUCKA OE30MACHOCTH JIBUKEHHUS B 3aBUCHMOCTH OT
9KCIUTyaTallMOHHBIX XapaKTEPUCTUK nucneTdepckux ydacTkoB OAO «PXX]». IlpennnoxkeH anpTepHaTUBHBIN
BapHaHT pacyera, 0ojee TOUHbIH U OO BEKTHBHBIN. [Ipon3BeIeH pacuyeT Ha OCHOBAaHUH PEAbHBIX JTAHHBIX.

Kniouesvie cnoea: B3auMoJielicTBUEe, HOPMATUBHBIE JOKYMEHTHI, YPOBEHb O€30IIaCHOCTH JIBUIKEHUS,
MOKa3aTeNb 0e30MacHOCTH ABMKEHUS TEXHUUECKUH, OLIEHKH PUCKa.

RESULTS OF APPLICATION METHOD OF PROCEDURE RISK AREAS
NORMALIZATION AT KRASNODAR AND MINERALNYE VODY MANAGEMENT
AREA AND NORTH CAUCASUS RAILWAY

Verevkina Olga Ivanovna

Rostov State Transport University (RSTU),
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Chair «Management of Operational Work»,

Candidat of Technical Sciences, Associate Professor,
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The paper calculated the risks in the general level of state traffic safety dispatching sites based on
key performance indicators of these areas. The incomplete compliance with the document «Methodology for
valuation of traffic safety risk, depending on the performance of dispatching sites of JSC» Russian Rail-
ways» is obtained. An alternative version of the calculation, the more accurate and objective is offered. The
calculation based on real data.

Keywords: interaction, regulations , traffic safety , traffic safety technical indicator , the risk assess-
ment .
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kadempa «Kene3HoMOpOKHBIE CTAHIINH U Y3ITBI»,

ACIHUPAHT,
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B cratse paccMOTpeH BOMPOC MPOTHO3MPOBAHUS YHCIIA CIy4YaeB HapyIIEHHH 0€30MacHOCTH ABHXKE-
HUS Ha CeTH AKIIMOHEPHOTo 00mIecTBa «Y30eKHCTOH TeMUp Hyiutapny. B kadecTBe MaTeMaTH4ecKoro amma-
para MCIOIb3yeTCsl IMHEHHAs! PerpecCHOHHAs MOJIENb C TPeMsl IepeMEHHBIMU: TIPOM3BOANTEIBHOCTE TPY/AA,
O6T>CMI>I OKCINTyaTallMOHHBIX PACXOJ0B U OGT)CMI)I HWHBECTUIIMOHHBLIX CPCACTB, HAIIPAaBJICHHBIX Ha 6€3OH3C-
HOCTB KEJIE3HOJJOPO’KHBIX TEPEBO30K. PaccunTaHbl OCHOBHBIE MOKa3aTeIH KauecTBa IOyYCHHOH MOJEIH:
KO3(QUIMEHT NeTePMHUHAIMK U OTHOCHTENBHAS TOTPEIIHOCTh (PaKTUYECKUX TAHHBIX W JTAHHBIX, PacCdH-
TaHHBIX NPU MOMOIIN PErpecCHOHHON 3aBUCHMOCTH. [1o pe3ynbTaraM MpOTrHO3UPOBAHMS MPOBEICH aHATU3
BIIMSIHUSL YIIOMSIHYTBIX (DAKTOPOB Ha yPOBEHBb 0E€30MIaCHOCTH IBMXKEHUSI TTOE3/I0B, ONpeieieHa CTENICHb BIIHS-
HHUS HCCIEIyeMBIX IMapaMeTpOB Ha COCTOSIHHE OE30IacHOCTH, a TakXKe HPHUBEICH IPOTHO3 KOIMYECTBA
HapyIleHuH 0€30MacCHOCTH ABMKEHUS TIPU BaApHALIMHU IEPEMEHHBIX MOJICIH.

Kniouegvie cnoéa: MHOXKECTBEHHas! JIMHEWHas perpeccusi, KOOQQUIMEHT IeTepMUHAIUU, TIPOU3BO-
JIUTENBHOCT TPYy/Ja Ha JKeJIe3HOJIOPOKHOM TPAHCIIOPTE, IKCIUTyaTallMOHHbBIE PAaCXO/Ibl, HHBECTHIIUH, TPYy30-
000pOT, TacCaKUPOOOOPOT, MPOTHO3 YKCIIa HAPYIICHUI 0€30MaCHOCTH JBUKECHUSI.

DEVELOPMENT OF FORECAST MODEL OF STATE SAFETY
ON UZBEKISTAN'S RAILWAYS

Rizaqulov Sherzod Shermuratovich
Petersburg State Transport University (PSTU),
9, Moscow st., Saint-Petersburg, 190031, Russia,
Chair «Railway Stations and Junctionsy,
Postgraduate,

phone +7-951-660-78-27,

e-mail: sherzod_piter@mail.ru

In the article the question of predicting the number of cases of violations of traffic safety on the net-
work of Joint Stock Company «Uzbekistan Railways» is considered. The mathematical apparatus used linear
regression model with three variables: labor productivity, the volume of operational costs and volume of in-
vestment funds, aimed at Safety-iron nodorozhnyh traffic. We calculate the main indicators of quality of the
resulting model: the coefficient of determination and the relative error of the actual data and data calculated
using regression dependence. According to the results of forecasting the analysis mentioned factors of influ-
ence the level of traffic safety, the test to determine the effect of para-meters of the security situation, as well
as the forecast of the number of security breaches motion by varying the model variables.

Keywords: multiple linear regressions, the coefficient of determination, flow rate of work on the
railways, operating costs, investments, the turnover, passenger turnover, forecast the number of violations of
traffic safety.
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I'PA®OAHAIMTUYECKASA OLHEHKA CXEM
U TPAHCIIOPTHO-TEXHOJIOI'HYECKHUX INTPOLHECCOB
KEJIE3BHOIOPOXXHBIX Y3JI0B

Xan Baagumup BacuibeBuu

PocToBckwmit rocynapcTBeHHBINH yHUBEpCcHUTET IyTel coobmmenns (PIYIIC),
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kadenpa «CTaHIUMU ¥ Tpy30Bas paboTa,

ACCHCTEHT,

tenepon +7 (863) 272-64-73,

e-mail: 1010900@mail.ru

PaccMoTpeH MeTon mpeacTaBiIeHUs KeIe3HOAOPOXKHBIX Y37I0B B BHe rpadoB. Ha ocHoBe Teopun
rpad)OoB U TEOPUU BEPOSTHOCTH PACCUUTAHBI TEOMETPHUCCKUE XaPAKTEPUCTUKU ceTel: KoddHIMeHT CBs3-
HOCTH, KOOQPHUIMEHT AOCTIKAUMOCTH, K03(pummenT ycrounBocti. OHA JOMONHSAIOT MAaTPUYIHBINA CIIOCO0
MpeacTaBieHus TpadoB KeIe3HOAOPOKHBIX Y3710B. Kod(hGUIMEHTH OLICHUBAIOT HACHIIIIECHHOCTD y3/1a CBS-
35IMH, CKOPOCTh B3aUMOJICHCTBHUSI MEXIy CTAHIUAMHU, HaJIC)KHOCTh paboThl ceTh. /laHHAs METOJMKA MO3BO-
JIUT OTNIPEICITUTh «ITPOOJIEMHBIC» MECTa W MPUHATh 00OCHOBAHHBIE PEIICHHS TI0 Pa3BUTHIO KEJIE3HOAOPOK-
HBIX Y3JIOB.

Knioueswie cnosa: »ene3HoJOPOXKHBIA y3el, Teopus rpadoB, TCOPHs BEPOSITHOCTH, MATPHIIA, HACHI-
MICHHOCTh, KO3 QHUITUEHT, CBA3HOCTD, IOCTHKUMOCTbD, YCTOWYUBOCTb.

GRAPH ANALYTICAL ESTIMATION OF SCHEMES AND TRANSPORT
TECHNOLOGICAL PROCESSES FOR RAILWAY JUNCTIONS

Khan Vladimir Vasilyevich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Stations and Cargo Work»,

Lecturer,

phone +7 (863) 272-64-73,

e-mail: 1010900@mail.ru

The method of railway junction representation in the form of graphs is considered. On the basis of
graph theory and probability theory geometrical characteristics for networks are calculated: connectivity fac-
tor, reachability factor and stability factor. They supplement matrix method of graph representation for a
railway junction is developed. The factors describe saturation of junction communications, speed of interac-
tion between stations, reliability of work for network. This technique will allow to define "problem™ places
and to make rational decisions on development of railway junctions.

Keywords: railway junction, classification, graph theory, probability theory, matrix, saturation,
factor, connectivity, reachability, stability.
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B cratbe OTMEYCHO BaXKHOE 3HAYCHHE IIPUIIOPTOBOM TPAHCIIOPTHO-TEXHOJIOTUYECKOW HH(pa-
cTpykTypsl fOra Poccuu. IlpuBenen aHanus cTpyKTyphl MCIOIB30BaHMs MOJBHXKHOTO COCTaBa ONEpaTOp-
CKMMH KOMIIAHMSMHU U UX PaHKUpoBaHue Ha mojuroHe CeBepo-KaBkasckoii xene3Ho# noporu — (uuae
OAO «PX]l». IIpoaHanmn3upoBaH OIBIT YIPaBJICHUS MOPOXHUMH BaroHOMOTOKaMH. PaccMOTpeH MeTon
MIPOrPECCUBHOTO pacIpe/ielieHrs] TOPOKHUX BarOHOMOTOKOB Ha OCHOBE TpaHCHMOPTHOM 3amauu. [Ipemioxe-
HBI K03 ¢umeHTs 3)(HEKTUBHOCTHA YYaCTKOB ISl OIICHKH HH(PACTPYKTYPHOTO Pa3BUTHS MojuroHa. Jlan-
Hasl METOAMKA MO3BOJIAET ONPEIENINTD «y3KHE» MECTa H ONTUMHU3UPOBATh PACHPEIEIICHUE MMOPOKHUX Baro-
HOTIOTOKOB.

Kniouesvie cnosa: TpaHcnmopTHass MH(PACTPyKTypa, MEKIyHapOIHbIE TPAHCIOPTHBIE KOPHUIOPSI,
OIIepaTOPCKHE KOMITaHHU, 000OPOT BaroHa, ONTHMHU3ALNS, IOPOKHUHA BaroH, ko duureHt 3¢ dekruBHOCTH
y4acTKa, 9KOHOMHUKO-MaTEMATHYECKOE TPOrpaMMHUPOBAHKE, TPAHCIIOPTHASA 3a1ada.
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Chair «Fundamental and Applied Mathematicsy,

Candidate of Physics and Mathematics Sciences, Associate Professor,
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e-mail: bogachev73@yandex.ru

The importance of the port transportation and technology infrastructure of Southern Russia is pointed
out in the article. Analysis of the structure of the rolling stock operator companies is provided. Ranking the
main operator companies at the site of the North-Caucasian railway is presented. The experience in the opti-
mization of empty traffic volumes is analyzed. The method of progressive distribution of empty traffic vol-
umes on the basis of the transportation task is considered. The efficient factors of sections areas that evaluate
the infrastructure of the landfill were offered. This method will allow to determine the «narrow» places and
to optimize the allocation of empty traffic volumes.

Keywords: transport infrastructure, international transport corridors, operator companies, the turno-
ver of the wagon, optimization, an empty wagon, and effecient factor of sector, economic and mathematical
programming and the transport task.
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BE3BAPYCHOU APMUPOBKHN BEHTUWJIALIMOHHBIX CTBOJIOB
TP PA3/IMYHBIX ITAPAMETPAX Y3JI0B KPEIIVIEHUSA

Buepamnssa IOnaus BanepbeBHa

PocToBckwmit rocynapcTBeHHBIH yHUBEpcHUTET IyTelt coobmerns (PTYIIC),

344038, r. Pocto-Ha-Jlony, mi. PoctoBckoro CtpenkoBoro ITonka Hapoanoro Omnomuenus, 1. 2,
kaenpa «3pIcKaHNs, TPOEKTUPOBAHUE, CTPOUTEIILCTBO TPAHCIIOPTHBIX COOPY>KEHHIT»,
ACTIMPaHT,

tenepon +7-919-871-32-96,

e-mail: mixail-stepan@mail.ru

[IpoBeneH ananu3 TpeOOBaHUMN, NPEABABISIEMBIX K KOHCTPYKLHUSIM apMHUPOBKH BEPTHKAJIBHBIX CTBO-
noB. [IpenyosxxeHa KOHCTPYKIHS Oe3bsIPyCHOW apMHPOBKU ¢ HU3KHM adpPOJANHAMHYCCKHM COTPOTUBIICHHEM.
BrlmonHeHO 4ncieHHOe MOAETMPOBAHME KOHCTPYKLMH apMHPOBKHM IPH Pa3JIMUHBIX IapaMeTpax y3JIoB
KPETUICHUST METOJIOM KOHEUHBIX AJIEMEHTOB. Y CTaHOBJICHO, YTO MPOBOJHUKH M OMOPHBIE TUIMTHI Oe3bspyc-
HOW apMHUPOBKM MMEIOT JAOCTATOYHBIM 3amac Hecyuleld cnocoOHOCTH. Bo Bcex paccMOTPEHHBIX pacueTHBIX
CIIy4asgx MaKCHUMaJIbHbIE TJIaBHbIE HAPSKEHHUS BO3HUKAIOT B aHKEPHBIX CTEPIKHSX.

Kniouesvie cnosa: BepTUKaNbHBIA CTBOJ, apMHUPOBKA, y3€l KpPEIUICHUS, HalpsKeHHO-Aedop-
MHUPOBAHHOE COCTOSIHHE, HECYIIast CHOCOOHOCTb.

ANALYSIS OF STRESS-STRAIN STATE TIERS WITHOUT REINFORCEMENT
VENTILATION SHAFTS AT DIFFERENT PARAMETERS OF THE ATTACHMENT

Vcherashnyaya Julia Valeryevna

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Research, Projecting and Building of Transport Constructionsy,

Postgraduate,

phone +7-919-871-32-96,

e-mail: mixail-stepan@mail.ru

The analysis of the requirements for constructions reinforcement shafts is obtained. The design of re-
inforcement without tiers with low aerodynamic drag is offered. The numerical modeling of reinforcement
structures for different parameters of the attachment method of finite elements is done. It is found that the
conductors and the support plates have a sufficient supply of reinforcement bearing capacity. In all the cases,
the estimated maximum principal stresses occur in the anchor rod.

Keywords: vertical shafts, reinforcement, mount, stress-strain state, bearing capacity.
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I'EOMETPUYECKOE MOJEJIUPOBAHUE KEJE3HOJAOPOKHOI'O IIYTHU
B IVIAHE C TIPUMEHEHUEM METOJOB CIVIAMH-UHTEPHOJIALIUN

Kenesnos Makcum MakcuMoOBHY

OTKpBITOE aKIIMOHEPHOE 00111ecTBO «Hay4dHO-MCCIe10BaTeIbCKII HHCTUTYT KEJIC3HOA0POKHOTO
tpancmopra» (OAO «BHUMIKT»),

129626, r. Mockga, 3-1 MeITUIIIMHCKAS Y., 1. 10,

MIEPBBIN 3aMECTHTENh TEHEPANTBHOTO TUPEKTOpa 10 HayKe,

KaHJUJAT TEXHUICCKUX HAYK, JOICHT,

teaedon +7 (499) 260-41-03,

e-mail: zheleznov.maksim@vniizht.ru

CunopoBa Ejena AHatoJibeBHA

OTKpBITOE aKIIMOHEPHOE 00111ecTBO «Hay4yHO-MCCIe10BaTeIbCKII HHCTUTYT KEIC3HOA0POKHOTO
tpaucmopra» (OAO «BHUMIKT»),

O0benuHeHHbIH yuensblin coper OAO «PXK ]y,

Hay4HbIH COTPYIIHUK,

tenedon +7 (499) 260-45-26,

e-mail: sidorova.elena@vniizht.ru

CraThs nocBsIeHa BOIPOcaM F'eOMETPUIECKOT0 MOIETHPOBAHMS JKEIE3HOJOPOKHOTO MTyTH B IJIaHe
C MPUMEHEHHEM METOAOB CIUIAWH-MHTEPNONALNU. [IpuBeaeHa OLlEHKa MCTOPHYECKOTO pa3BUTHS METONOB
FeOMETPUYECKOT0 MOAETUPOBAHUS KEJIE3HOIOPOKHOTO MYTH B IJIaHE U MPEI0KEHO UCIOIb30BaHUE METO-
JIOB CIIAMH-MHTEPHOJIILIUHN U MOACTUPOBAHUS KeIE3HOAOPOXKHOTO IMyTH KaKk Hanbosee MepcreKTUBHbIX.
[IpencraBneHo BeIpakeHUE ISl IOCTPOSHUS F€OMETPUIECKOW MOJIENH, BbIBEIEH psAJ 3aBUCUMOCTEH Ha Oc-
HOBE 3TOTO BBIPAXKEHHUS U MIPEAJIOKEH AITOPUTM BBIOOpa HarboJiee MOJXOAIINX TEOMETPUUECKUX TapameT-
POB KEJNE3HOAOPOXKHOIO IyTH B IUIAHE B paMKaxX MPAKTHYECKOW peaau3alii PACCMOTPEHHBIX B CTATHE Me-
TO/I0B MOJICITUPOBAHUSI.

Knrouegvie cnosa: KENE3HONOPOXKHBIM IyTh, TE€OMETPUYECKOE MOJAEIUPOBAHME, CIIIAMH-
WHTEPIOJIALUS, CTIEHUANTN3aLNs )KeIe3HOIOPOKHBIX JINHUI.

GEOMETRIC MODELING OF RAILWAY TRACK PLAN USING METHOD
OF SPLINE INTERPOLATION

Zheleznov Maxim Maximovich
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Candidate of Technical Sciences, Associate Professor,
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Sidorova Elena Anatolyevna

Open Joint Stock Company «Scientific Research Institute of Railway Transport»
(JSC «VNIIZhT»),

Joint Scientific Council of JSC «Russian Railwaysy,

Researcher,

phone +7 (499) 260-45-26,

e-mail: sidorova.elena@vniizht.ru

The article is devoted to the geometric modeling of railway track in the plan using the methods of
spline-interpolation. The article describes the historical development of methods of geometric modeling of
railway track in the plan and proposes using of the methods of spline-interpolation for the simulation of rail-
way tracks as most promising. The article presents the math expression for the geometrical model, deduced a
number of dependencies on the basis of this expression and the algorithm for selecting the most suitable ge-
ometric parameters of railway track in the plan within the framework of practical implementation considered
in the article methods of modelling.

Keywords: Railway track, geometric modeling, spline interpolation, specialization of railway lines.
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tenedon +7 (863) 272-64-12,
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PaccmoTpen cnoco0 BBIYHCICHUS NMAapaMeTPOB MEPEXOAHOW KPHUBOM (KJIOTOWIBI) M €€ TPaHuL] AJIs
BCEX MPAKTUYECKU MHTEPECHBIX CIY4YaeB IPU INPOEKTUPOBAHUU U TEKYILEM COJEPKAHUM XKEJIE3HOIOPOKHO-
ro myTd. DTOT cIocOo0 MO3BOJSIET CETMEHTUPOBATh OTPE3KU JKEJIE3HOAOPOKHOIO IMyTH C IMOCIEAYIOIIUM
YTOUHEHUEM IIapaMETPOB MPSMBIX U KPYTOBBIX YYACTKOB >KEJIE3HOJOPOKHOIO IIyTH IIO OTACIBHOCTH IpHU
CHSTUH PEaNbHOTO IOJIOKEHUS WX B TOPU3OHTAIBHOW IUTOCKOCTH, HAlPUMEpP C HCIONb30BAHHEM METOIOB
CIIyTHHUKOBOM HABUTALIMM U IOCIEAYIOIUM YTOYHEHUEM NIaPAMETPOB NIEPEXOAHON KpUBOU. B COBOKYITHOCTH
3TO TO3BOJISIET ONPEACIUTh PEAILHOE MOJI0KEHHUE ITyTH B IJIaHEe HauOojee SKOHOMUYHBIM U HauMeHee 3a-
TPaTHBIM CITOCOOOM.

Kniouesvie crosa: niepexoHas KpuBas, KpyroBas Kpupas, KioToua, cnupaiu KopHro, miaH myTu.
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The paper considers the method of calculating the parameters of the transition curve (of using the
clothoid) and its boundaries for all practically interesting cases, under design and maintenance of the railway
track. This method allows us to segment the section of the railway track with the further adjustment of the
parameters of the straight and circular portions of a railway track individually when removing their real posi-
tion in the plane, for example, using satellite navigation techniques and subsequent refinement of the pa-
rameters of the transition curve. In total, this enables us to determine the actual position of the path in terms
of the most economical and least costly way.

Keywords: transition curve, circular curve, clothoid, a Cornu spiral, the trip plan.
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AHAJIN3 BJIUSAHUA 3AINACHOI'O OBOPYJAOBAHUSA HA HAJEXHOCTD
OYHKIIMOHUPOBAHUSA CUCTEM HPOMBIINIJIEHHOI'O QJIEKTPOCHABXEHUSA
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HpI/IBCIICH aHaJIM3 BJIMAHHUA KOJIMYCCTBaA 3aI1aCHOI'O o6opy,u01aaHmI H 3allaCHbIX MHCTPYMCHTOB H
mpubopoB (3UII) Ha BeposATHOCTP WX AocTatoyHOCTH. lloKa3aHO, YTO BpeMs BOCCTAHOBIICHUS HMEET
9KCIIOHEHLIMAILHOE DPACIPENEICHNe U BEPOATHOCTh pACIpeleleHuss MOXeT ObITh OINHCaHA 3aKOHOM
[lyaccona, Ha OCHOBaHHMHM KOTOPOTO MOXKET OBITh OIPENECNIEHO ONTHMAIBHOE KOJIMYECTBO 3aMacHBIX
aneMeHTOB (TpaHchopMaropoB), a JUid OmpeeleHus onTtuManbHoro kommdectBa 3UIT moxker OBITH
HCIIOJIb30BaH FpaILI/ICHTHHﬁ METOA.

Kniouesvie cnosa: 3amacHble 3JIEMEHTHI, IapaMeTp IOTOKAa OTKa30B, BpPEMs BOCCTAaHOBIICHUS,
BEPOATHOCTD, OITUMU3AIIUA.

ANALYSIS OF INFLUENCE OF SPARE EQUIPMENT ON RELIABILITY
OF FUNCTIONING OF SYSTEMS OF INDUSTRIAL POWER SUPPLY
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In the article the analysis of influence of amount of spare equipment and spare instruments and
devices (ZIP) is resulted on probability of their sufficientness. It is rotined that time of renewal has
exponential distributing and distributing probability can be described the law of Puassona which the
optimum amount of spare elements (transformers) can be certain on the basis of, and for determining the
optimum amount of ZIP a gradient method can be used.

Keywords: spare elements, parameter of stream of refuses, time of renewal, probability,
optimization.
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MMPU WCNOJB30BAHUU METOJA BOCCTAHOBJIEHHS MOE3JHONU CHUTYAIIUA
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pacxosa 3JeKTPO3HEPIUU Ha TATY. B KauecTBe pacyeTHOro MEeToJa MCHOJb3yeTCs METOJI BOCCTAHOBJIECHHUS
MOE3AHOUN CUTyaIluu.
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The article describes the methodological component of measurement uncertainty arising from the
calculation of power consumption for traction. As the calculation method the authors use the method of re-
storing the train situation.

Keywords: power waste, electric-traction, railway network, truncation error.
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kaenpa «Briciias MaTemMaTHKay,

KaHIUAAT TEXHUYECKUX HayK, TOLEHT,
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B pabote maetrcst Mmetoa pOpMHUpPOBaHMS PAaCUSTHON MOJEIN YIOPHOTO IMOMIIUITHUKA CKOJBKCHUS,
KOTJla B KaUeCTBE PEOJIOTMUECKOr0 YpaBHEHHUSI CMAa30YHOTO MaTepHalia UCIONb3yeTCs] HEMHEHHAsT MOJETh
MakcBenia ¢ y4eToM CYIIECTBOBAHUS MPENIEILHOTO HAMpsiKeHus capura. HaiineHo mosie ckopocTel u aB-
JICHUH B CMA30YHOM CJIO€, ITOJIYYCHO aHATUTHYECKOE BRIPAXKEHUE I HECYIe ClIOCOOHOCTH MOIIUITHAKA,
CYIIECTBEHHO 3aBHcsAliee oT ynucia [lebopa u Ge3pa3MepHOro mapameTpa IIACTUYHOCTH, 00YCIOBICHHOTO
HaJU4HeM MPEACIbHOTO HANPSHKEHUS CMA304HON KUIAKOCTH. JlaHa OIleHKa BIMSHHUS STUX MapaMeTpoOB Ha
HECYIIYIO CITOCOOHOCTH YIMOPHOTO MOAIHMIHKKA. OTAEIBHO PacCMOTpPEH CiTydai, KorJa cMa304Has KUAKO-
CTH 00JIaJIaeT BA3KOYIPYTUMH CBOMCTBAMH, BS3KOIIACTUYHBIMU U OJHOBPEMEHHO BSI3KOYMPYTOIIACTHUHBI-
MU cBoMicTBaMu. Ha 0CHOBE YHCIIEHHOT'O aHaIN3a IPUBOIATCSA CPAaBHUTEIBHBIC PE3yIbTATHI.

Kniouesvie cnosa: ynopHblil MOJIIMITHHUK, HECYIIAsl CIIOCOOHOCTH, TPEICIbHOE HAMIPSHKEHUE CABHTA,
napamMeTp IIaCTUYHOCTH.

SETTLEMENT MODEL OF THE PERSISTENT BEARING OF SLIDING
ON THE BASIS OF THE NONLINEAR RHEOLOGICAL EQUATION
OF MAXWELL TAKING INTO ACCOUNT EXISTENCE
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In work the method of formation of settlement model of the persistent bearing of sliding when as the
rheological equation of lubricant the nonlinear model of Maxwell taking into account existence of limit ten-
sion of shift is used. The field of speeds and pressure is found in a lubricant layer, the analytical expression
for the bearing ability of the bearing significantly depending on number Deborah and the dimensionless pa-
rameter of plasticity caused by existence of limit tension of lubricant liquid is received. The assessment of
influence of these parameters on the bearing ability of the persistent bearing is given. The case when lubri-
cant liquids possesse viscoelastic properties, viscoplastic and at the same time visco-elastico-plastic proper-
ties is separately considered. On the basis of the numerical analysis comparative results are given.

Keywords: persistent bearing, bearing ability, limit tension of shift, plasticity parameter.
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ITpoBeneHs! pacyeTsl TEMIEPATYPHOTO IOJA B TPUOOCHCTEMAX «KOJIECO — TOPMO3HAs KOJOAKA»
(KTaccH4ecKMM METOJIOM) M «KOJIECO — IUCK» (METOJ0M KOHEYHBIX 3JIEMEHTOB) MOABMKHOTO cocTaBa. Jla-
€TCs OIICHKa METOJIOM HEPaBHOBECHOW TEPMOIWHAMHUKH MaKCHMalIbHO BO3MOXXHOH BenmanHbl Tproo3/C B
TPYUIUXCS Mapax «CTaJbHOE TEJIO0 — MOJIMMEPHOE KOHTPTENO» M3 Pa3lIMYHBbIX MOJUMEPHBIX MaTepHUajoB U
MPUBOJATCSI TEOPETHUECKHE COOOPaKEHUSI O MEXaHM3ME BO3HHUKHOBEHHs 3TOM BeNW4MHBL PaccMoTpeHo
BIIMSIHUE TEMIIEPATypHOIO IOJI Ha PacHpeAeeHue KOHIEHTPAMM BOJOPOAA B METalJIe NIPHU HABOIOPAKHU-
BaHUM IIOCJIETHETO.

Kniouesvie cnosa: tpubocuctema, TpeHUE U U3HALIMBAHUE, METAIJIONOINMEPHOE CONPSDKEHUE, TEM-
nepaTypHOe ToJie, JHTPONHs, TUcCHIiaThBHAs QyHKIu, Tpu00D/C, nnddy3us, HaBoLOpa)KUBAHUE CTAJH.
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The calculations of the temperature field in tribosystems «wheel — brake shoes» (classical method)
and the «wheel — drive» (finite element method) of rolling stock were performed. The estimation method of
nonequilibrium thermodynamics maximum possible value triboEMF in friction pairs «steel body — polymer
counterbody» from a variety of polymeric materials was offered and the theoretical considerations on the
mechanism of this magnitude were made. The influence of the temperature field on the distribution of the
concentration of hydrogen in the metal in the hydrogenation of the latter was considered.

Keywords: tribosystem, friction and wear, metal-polymer conjugation, temperature field, entropy,
dissipative function, triboEMF, diffusion, steel hydrogenation.
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TPEFOBAHUA K O®OPMJIIEHHIO CTATEH
I LTIYBIIHKAITUH B KYPHAJIE « BECTHHK PI'YIIC»

1 Marepuansbl cTaTell MPEACTABISIIOT B BHUJIE TEKCTOB, OT(HOPMATHPOBAHHBIX U PacledaTaHHBIX
Ha JIa3epHOM WJIM CTPYWHOM IpHHTEpe (MPHUTOJHBIX ISl CKaHMpOBaHMA) Ha Oenoit Oymare dopmarta A4
(210x297 mm) B ogHOM 3K3eMILTsApe. PekoMeH1yemblii 00beM cTathil — 4—10 cTpaHwmir.

OnHOBPEMEHHO TEKCT MPENCTABIAIOT B Bue (aiiia na CD-mucke B TekcToBoM pemakrope Word for
Windows, mpudT Times New Roman, 11 pt, MeXCTpOUHBI MHTEPBAI — OAMHAPHBIN, BHIPABHUBAHHE II0
IIUpUHE, a03aIHBIA 0TCTYT — 1,25 M, BCe Mo — 2 cM.

2 Ha nepBoii cTpanuie 10/KHBI ObITh YKa3aHBI:

Y/IK — B neBoM BEpXHEM YTy,

WHTEPBAI;

UHUWUANBL U )aMUIUU A6MOPOE — TIO IEHTPY, KYPCHBOM;

WHTEPBAI;

Ha3eéaHue cmambou — 3aTTaBHBIMH OyKBaMH, MOIY>KUPHBIM MPH(TOM, 110 IEHTPY,

0e3 TIePeHOCOoB;

B HWHTEPBAI;

B MmeKcm cmampy — TIeYaTaeTCs C IepEeHOCaMHU.

B Cmambsa 00711CHA COOEPIHCAMb 6600HYI0 UACHb, Uelb HAYUHOI PA3PAOOmMKU,

OCHOGHYIO UACHIb U 6bLEOODL.

3  BykBsl natuHckoro andaButa HaOHPAIOT Kypcusom, OYKBBI TPEYECKOTO H PycCKOro andaBh-
TOB — IpssMbIM mpudToM. MaTemaTtrueckre cuMBoiiel lim, In, arg, const, sin, cos, min, max u t.1. HaOu-
paroT MPSAMBIM IIPHDTOM.

4  ®opmyasl. IIpu Habope GopMysa cieayeT Moap30BaThCs pemakTopom dopmyn Math Type —
Equation.

Bonpmme gopmyssl HeoOxoaumo pa3ouTh Ha OTAENbHBIE (PparMenTsl. @parMeHTHl HOPMYI IO BO3-
MO>KHOCTH JIOJDKHBI OBITh HE3aBHCUMBI (TIpH paboTe B GOpMYyITHLHOM pelakTope Kaxaasi CTPOKa — OTJeIbHBIN
o0bekT). Hymepanuro cnenyer nedarars B Word otaensHo oT ¢popmyst. Pacnonarate Gopmyiisl cieayer mo
LHEHTPY CTPOKH.

bykeerJul,eul,hun,qug, VuU, O (6yksa) u 0 (HOJb) TOIDKHBI pa3UyYaThCs 0 HAYEPTAHHUIO.

Tupe, neduc, 3HaK «MUHYC» 0003HAYAIOT COOTBETCTBYIOIIMMH 3HAKAMH.

HywmepoBarts ciieayet TOJIBKO T€ (GOPMYIIbI, Ha KOTOPbIE €CTh CCBUTKU B TEKCTE.

O603HaueHus, TEPMUHBI U WILTIOCTPATHBHBIA MaTepuall JOKHBI COOTBETCTBOBAThH JCHCTBYIOIIMM
I'OCTam.

5 Pucynku u dororpadun (He Gojee MITH), BHIOTHEHHBIE YETKO U KOHTPACTHO, CIEAYeT pa3-
MeIaTh B MOPSIKE UX YIOMUHAHUS B TEKCTE, TOAPHCYHOUHAS MTOJMUCH 00s3aTeIbHA.

6 buoaunorpaguyecknii CMUCOK TNPUBOAAT OOIIMM CIIMCKOM B KOHIIC CTaThH U COCTABISIOT B
COOTBETCTBHHU C TIOCIIEIOBATEIBHOCTBIO CCBUIOK B TEKCTE, KOTOpbIE 0003HAYAIOT apaOCKUMH IU(pamu B
KBaJ[paTHBIX CKOOKax. Jluteparypy odopmiasiioT Toasko coriaacuo FOCT 7.1-2003.

TekcT craThl NOJKEH OBITh THIATENFHO OTPEAKTHPOBAH M TOTOB JJISI MAaKETHPOBAHHS M BEPCTKU
KypHaia Ha KOMIIbIOTepe.

7 CTaThs 10/:KHA ObITH 00513aTeJILHO MOANMCAHA BCEMU aBTOPaMM.

Matepuainsl, npujaraeMsie K cTaTbe, [Ie4aTaloT Ha OTIACIBLHOM JIHCTE.
AHHOTanMs (Ha PyCCKOM U aHTJIMICKOM SI3bIKax):
VK.
Hazeanue cmamou (3ariaBHbIMUA OyKBaMH, TOJIYKHPHBIM IIPUPTOM).
Annomayus (KpaTKoe CoJep>KaHue CTaThH, BKITIoUaromee 3—4 mpeyioxKeHus).
Knrouegwie cnosa.
KJI0€ KITF0YEBOE CJIOBO MITH CJIOBOCOUYETAHHE OT/IEISETCS OT JPYTOro 3arsTou.
Caenennsi 00 aBTopax (Ha pycCCKOM M aHTJIMHACKOM SI3bIKax):
Damunus, ums, omuecmeo aemopa (MOITHOCTBIO, 0€3 COKPAILICHUIA).
Mecmo pabomol Kar)3 o020 agmopa B UMEHUTEILHOM TaJIexKe.
Iloumoegniii adpec mecma padomsi ¢ yKazaHUEM [TOUYTOBOTO MHIEKCA.
Yuenaa cmenens, yuenoe 36anue, oonxcnocme.
BaxxHo yeTko, HE JOMyCKass MHOW TPAKTOBKH, yKa3aTh MECTO pabOThl KOHKPETHOTO aBTopa. Ecim
BCE€ aBTOPHBI CTaTbU pa60Ta}0T WM y4aTCsd B OAHOM YUYPEKIACHUHN, MOXXHO HE YKa3bIBaTb MECTO pa60TBI KaXa0ro
aBTOPA OTJIEITBHO.
m  Konumaxkmmutit menegoH.
m  E-mail
CaeneHusti M0 1. 9 COCTABJISIIOT U151 KAXKAOT0 aBTOPA OTAEIBLHO B MOPSAAKe YIOMUHAHHUS B CTaThe.

EEEEgOXEEENO®
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YciaoBus 1 NOPANOK MYOJMKAIUM CTaTel B JKypHase

1 Crarps 10/KHA OBITH og)opMneHa 10 NPWIATaeMbIM TPeOOBAHUSIM.

2 ABTOp nMeeT MPaBO ONMYOJIMKOBATH B HOMepPe OJJHY CTATBIO.

3 ABTOp MO:KeT MPUCJIATDH CTATHIO B a[ipec pelaKIum:

® 10 moyYTe

344038, r. PoctoB u/]1, m1. M. PocroBckoro Crpenkosoro Ilomka Hapomroro Omnomaenus, 2.

PocToBCcKwHif TOCYTapCTBEHHBIA YHUBEPCHUTET ITyTeH COOOIICHNSI.

Penaxmus sxxypuana «BECTHUK PI'VIICy.

®  [10 JIEKTPOHHOII moure

E-mail: vim_nis@sci.rgups.ru,

nis@rgups.ru %lononﬂmenbﬂmﬁ).

® MpPHHECTH B PeIaKIHUI0 U IepeaaTb OTBETCTBEHHOMY cekperapio (Ti. xopiryc, koM. [ 107),
teneon +7(863) 272-62-74, paxc +7 (863) 255-37-85.

4 Crarbd, npeacTaBiseMas B pelaKIHUI0, 10JKHA COOTBETCTBOBATh TeMaTHKe H3IaHM.

Temarnka XypHajila OXBaTBIBAE€T OCHOBHBIE MTPOOJIEMBI TPAHCIIOPTA, a TAK)KE IHEPTEeTUKH, MAITHHO-
CTPOCHHMS, PDKOHOMUKH U ynpasieHus. [IyOnuKyroTCs CTaTht MO CIACTYIOIIUM CEKITUSIM:

—  MalIMHOCTPOEHHUE;

—  TOJBWXHOU COCTaB, 0€30MaCHOCTh IBUKCHHS U IKOJIOTHS;

—  TpaHCIOpPTHAs SHEPIeTUKA;

—  wuH($OpPMAIMOHHBIE TEXHOJIOTHH, aBTOMATHKA U TEIIEKOMMYHHUKAIINH;

—  yHpaBJICHHE U JIOTUCTHKA HA TPAHCIIOPTE;

—  KEJIe3HOJOPOXKHBIHN IyTh U TPAHCIIOPTHOE CTPOUTEIHCTBO;

—  (hU3UKO-MaTeMaTU9YEeCKHe HAYKH.

5 PenakuuoHHasi KoJUIernsl MPUHUMAET JJIsl MyOJUKAIIMHA CTATHH MOCJE THIATEJIbHON HayY-
HOM 3KCIEepPTHU3bI.

Juist myOnuKkanuy oTOMparoT CTaThbH, KOTOPBIE IPEACTABISIOT HAYYHBIH HHTEPEC U SBISIFOTCS HOBOH
CTYIICHBIO Bf{)a3pa60TKe I[aHHOﬁ HpO6HeMLI. Cratpu MMyOJIMIIUCTUYCCKOrO IJIaHa HC ITPUHUMArOTCH.

6 a 3aCellaHuy PEIKOJLIETUU IPUHUMAIOT PEIIEHUE O BO3MOKHOCTH TYOIMKAIMK CTATbH TOJIBKO
IIpU HAJIMYWH ITOJIOKUTCIIBHOU PCIICH3NU.

7 Bce pacxoabl M0 MOArOTOBKE K MyOJIHKAIIMU M M3IAHHUIO )KYPHAJIA ONJIAYHUBaeT YHHBEPCHU-
TeT, B TOM 4YHcJI€e H MOYTOBBIE PACXOABI MPH MepPechLIKe :KypHAIa aBTOPaM.

Kpartkas uadopmanus o :xypHase

Hayuno-texunueckuii xypHan «BecTHuk PoCcTOBCKOro rocy1apcTBEHHOTO YHHUBEpPCUTETA IyTEH CO-
obmenus» («Bectauk PI'YTIC») u3maetcs ¢ okts10ps 1999 rona, 3apeructprpoBat B [ ockoMuTeTE MO IIEYaTH
P®, cBuzpeTenscTBo 0 _?erHCTpauHI/I No 018074. XKypHan umeeT MeXIyHApOJHBIN CTaHAAPTHBIN cepUaTbHBIN
Homep (ISSN 0201-727X), mpucBoennsiit KumxaoU manaroit Poccuiickoit ®enepanun.

VYupenutenem M u3nareneM sBisieTcst [ocynapcTBeHHOE 00pa3oBaTeNbHOE YUPEkKACHUE BBICIIETO
?IE)IQ$IQICCC:§10HMLH0F0 obpazoBanusi «POCTOBCKMH TroCylapCTBEHHBIM YHUBEPCUTET IIyTell COOOLICHU

I'maBHbIN pez[aKT(i}/ﬁly >IlzypHaJ1a — akanemuk PAH, 3acimyxennbiit nestens Hayku PD, mokTop TexHude-
CKUX Hayk, npogeccop B.M. Konecunkos.

COCTaB pelaKIMOHHOM KoJuleruu BXoasT Bexyuine yuensle PI'YIIC, a Takke Apyrux TpaHCIOpPT-

HBIX U aKafeMuueCkux yHuBepcutetoB CeBepo-Kaskasckoro perunona, Mocksel, Cankr-TletepOypra, Ykpan-

HBbI (JIHETTPONETPOBCKUH TOCYIapPCTBEHHBIM TEXHUUYECKUH YHUBEPCUTET JKEIE3HOIOPOKHOTO TPAHCIIOPTa UM.

akan. B. Jlazapsna, r. JlnenponerpoBck), Pecriyonuku benapych (benopycckuii rocyiapcTBeHHbIH YHUBEPCH-

TET TpaHcnopra, r. 'omens), Yenickoit Pecriy6nmku (OcTpaBckuil TeXHUYECKUH yHUBEpcHTeT, I. OcTpasa),

E/[omsum (Cunesckuit TexHuueckuii yHusepcuret, r. Katosune), @paniun (YHuBepcuter a0 MoH, r. Jle-
aH).

KypHaJ BEIXOANT C IEPHOAUYHOCTBIO 4 HOMEpA B TOJ, T.€. KaX bl KBapTal.

C ampens 2004 rona «Bectauk PI'YIICy Bkiioden B «llepedenp neproanyeckux HayqHBIX U HAyIHO-
TEXHUYECKUX H3JIaHHUH, BBITyCKaeMbIX B Poccuiickoit depepanini, B KOTOPHIX PEKOMEHIyeTCs TyOIMKaIHs
OCHOBHBIX PE3YJIbTAaTOB AUCCEPTALMl HA COMCKAHNE YUEHOW CTENeHM KaHAWAATa U JOKTOpa HayK» (peleHne
[pesuanyma BAK Ne 6/4 ot 6.02.2004 r.). XKypHaut BoIiien BO BCe MOCHEAYIONNe peaakiuu [lepedss.

«Bectauk PI'VIIC» — nmomnucuoe u3manue. C 2004 roma >XypHaJ BKIIIOYEH B KaTaJIOT MOIIIHCHBIX
n3naHuii areHTcTBa «Pocnedarsy (B cniermansHoM Karaiore «"A3ETHI. XKYPHAJIbI» 3apeructpupoBas mox
uHaekcoM 53720).

[loanucaTthbest Ha XKypHAI MOXHO B JJIOOOM OTAEJICHUH CBS3U, PACIPOCTPAHSIETCS KypHal Ha TEPpH-
topun Poccuiickoii @enepanuu. [Toanucky Mo>KHO 0OPMHUTH Ha KBapTaj, Ha TOJIToa uin Ha ro. Llena of-
Horo HoMmepa — 200 pyOieii.

Kypnan «Bectauk PI'VIIC» GecriatHO pacchliaeTcsi BCeM OTpacieBbIM By3aM, B psii By30B MuHH-
CTepCcTBa ngaSOBaHI/IH 1 Hayku Poccuu, LEHTpaJIbHBIM U 30HANBHBIM HAYyYHO-TEXHHYECKMM OMOIMOTEKaM,
MHPOPMALIUH.

IlouToBBIii agpec peqakuuu:

344038, r. Poctos H//1, . uMm. PoctoBckoro Crpenkosoro [Tosika Hapogxoro Ononuenus, 1. 2.
PocToBckmii rocy1apcTBEHHBIN yHI/IBeé)CI/ITeT nyTei cooOLIeHHUS.

Penakmus sxypraana «Bectauk PI'VIICy.

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

E-mail: vim_nis@sci.rgups.ru ; nis@rgups.ru (J0omoJHUTEIbHBIH).

ApXHUB KypHaJia H TpeOoBaHMA 110 0()OPMJICHHIO CTATEH pa3MelleHb]l HA caifTax:
http://www.rgups.ru B pasaeie «3ganua» u http://vestnik.rgups.ru
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BECTHHK
PocTOBCKOr0 rocy1apcTBEHHOT0 YHMBEPCUTETA
nyTei coo01eHust

HayuHo-TexHnueckuii ;xypHai

Ne 4 (60)
2015

YBakaemble yuTare/m!
Bbl Mo:keTe MOANMCATHCS HA HAL )KYPHAJ B JIIO00OM OT/IeJIeHUHU CBSI3H.
HNupekce sxkypHaja no karajaory «Pocneyarm» 53720

IHosiHOTEKCTOBAsA Bepcus cTaTel
(3a Bce roabl CylecTBOBaHMs KypHaJa ¢ 1999 r.)
HAXOIUTCH B OTKPBITOM JOCTYIIE HA caiiTe
Poccuiickoii HAy4YHOI 3JIEKTPOHHOI OubmoTeku: Www.elibrary.ru
KypHau oOpadaTbiBaeTcsl B CMCTEMAX MHIEKCOB HAYYHOI'0 HMTHPOBAHUSA
PHHII n Science Index

TpeOoBanus k opopMiIeHHIO cTaTell pa3MelleHbl HA calTe
http://vestnik.rgups.ru

Penakropei: A.B. Apramonos, T.1. Hcaega,
H.C. ®enopona, T.M. UecHokoBa,
A.Il. KoHOHEHKO (aHTTHMHACKUIN TEKCT)

Koppexroper: A.B. Apramonos, T.U. HUcaesa,
H.C. ®enopora, T.M. UecHokoBa,
A.Il. KoHOHEHKO (aHTTUHACKUN TEKCT)

OpuruHan-mMakeT xxypHayia noarotosies JI.M. BunnaukoBoit

[Monmucano B mevats 23.12.2015. ®dopmat 60x84/8. Bymara odcertHasi.

[TeuaTs odcerHast. VYen. mew. . 19,99. Uzn. Ne 69.

Tupax 500 3k3. 3aka3 181.
Yupenuren:

DenepanbHOE FOCYAAPCTBEHHOE 010 KeTHOE 00pa3oBaTebHOE
yupe:kaeHue BbIclIero 00pa3oBaHus
«PoCTOBCKHIA rocy1apcTBEeHHbI YHUBEPCUTET MYTeil cO001IeHns»
(®reOYy BO PI'YIIC)

Ajxpec yHuBepcuTeTa:
344038, r. PocToB H//1, mi. PocroBckoro Ctpenakosoro Iloaka
Hapoanoro Onosruenns, . 2.
Tenedon pexakuun +7 (863) 272-62-74; paxc +7 (863) 255-37-85.
E-mail: vim_nis@sci.rgups.ru; nis@rgups.ru

Orneuyarano B u3nareibcrBe «D&Vy». C-Bo Ne 003679887.
344037, r. PocroB-Ha-/lony, ya. 20 qunus, 54.
E-mail: divprint@mail.ru. Texedon +7 (918) 543-75-63.
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