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Pemaetcsa 3amada onpeneneHnus JOKaJIbHBIX YIPYTUX XapaKTEPUCTHK (OMEpaToOpOB KOHIEHTpAIUil
HaNpsDKEHUH 1 JleopMalnii) KOMIIO3UTHBIX MaTepHaioB aHTH()PUKIIMOHHOTO HAa3HAYEHUS, UMEIOIINX He-
OJIMHAKOBYIO IJIOTHOCTH pa3MelIeHus cheprueckux BKIIOUCHHH B Pa3lIMYHBIX HalpaBJICHUsIX. B kadecTse
JIMCIIEPCHOTO HATIOJTHUTEIST TPHOOKOMIIO3UTOB paccMaTpuBaetcsi rpaduT. B kadecTBe MaTpHUIIBI — STOKCHI-
Hoe cBssytomee YII-610. BBoauTcss mapamerp, MO3BOJIIONIUI MPOHU3BOJIUTEH OIEHKY HEPABHOMEPHOCTU
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The problem of the local elastic characteristics™ determination (operators of stresses and strains con-
centrations) of antifrictional composites which have unequal density of the spherical inclusions in different
directions is solved. Graphite is considered as disperse fillers of tribotechnical composites. The epoxy binder
UP-610 is considered as a matrix. The parameter that allows evaluating the distribution non-uniformity of
the filler in polymeric binder is presented. The effect of the changes of this parameter on the values of com-
ponents of stresses and strains concentrations operators is observed.

Keywords: matrix composites, inclusions, epoxy binder, operators of stresses and strains concentra-
tions, simulation.
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[TpuBeneHsl pe3ynbTaThl MPOYHOCTHBIX UCTIBITAHUI 00pa3lioB U3 yIile- U CTEKJIOIIACTHKA METOIOM
akyctuueckoit amuccuu (AD). B mporecce ctaTHdeckoro Harpy>keHust 00pa3IoB MOJTy4eHa YCTOWUIHBAs JI0-
Kalusl CUTHAIOB AD Kak Ul YIJICIUIACTUKOB, TaK W VIS CTEKJIOIUIACTHKOB, OTPAXKAIOILAsl 3apOXKICHHUE U
pa3BUTHE yCTAJIOCTHBIX edeKkToB. PazpaboTaHHass METOIMKA C HCIIOIb30BAHUEM IBYXHHTEPBAIBHOTO METO-
Jla MOJKET MPUMEHATHCS [P AMArHOCTUKE U MOHUTOPHHIE PA3IMYHBIX KOHCTPYKLHMHA TPAHCIIOPTa U3 KOMIIO-
SUIIUOHHBIX MaTCPUAJIOB.

Kniouesvie cnoea:. nedexr, akycTUueckas SMUCCHS, KOMIIO3ULMOHHBIM MaTepual, YIJellacTuk,
CTEKJIOILUIACTUK, JIOKAIMsl, CUTHAIL.
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The results of strength static tests of carbon fiber reinforced plastic and glass reinforced plastic sam-
ples with acoustic emission (AE) technique are shown. During static load of samples the stable location of
AE signal is obtained for carbon fiber reinforced plastic and glass reinforced plastic. The location indicates
the defect nucleation and propagation. Formulated techniques with using the two-lag method are able to di-
agnose and monitor various composite transport used construction.

Keywords: defect, acoustic emission, composite material, carbon fiber reinforced plastic, glass rein-
forced plastic, location, signal.
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IKCILTYATAIIMOHHBIE UCIBITAHUA TST'OBBIX HBHFATEﬂEﬁ
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Ha ocHoBaHMM aHanmM3a peKUMOB PaOOTHI TATOBBIX JBUraTelei MOCTOSHHOTO TOKA U C YYETOM KpH-
TepUsi UX KOMMYTALMOHHON YCTOHYMBOCTH pa3paboTaH psii HOBBIX TEXHUUECKUX PEIICHUH 110 KOHCTPYKLUHU
meTkoaepxkaresnel. [IpuBeneHsl pe3yinbTaThl 3KCIUIYaTALIMOHHBIX MCIBITAHUN TATOBBIX JIEKTPOABUIATEIECH
C U3MEHEHHOH KoHurypanuei metok. OnpeneneHo, 4To METKH, yCTaHOBICHHBIE B ONBITHBIC IETKOICPKa-
TEJU, U3HALIUBAOTCA [IOYTH B JIBA Pa3a MEAJICHHEE, YEM IUTAaTHBIEC LIETKH.

Kniouesvie cnosa: KONIEKTOpHas! IEKTpUUYECKas MAIIMHA, KOMMYTUPYEMbIE CEKLIMH OOMOTKH SIKOPSL,
HCKPEHHE LIETOK.
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The new technological solutions in designing brush holders are developed on the base of the analysis
of operating modes of direct current traction motors with the criterion of the commutation stability. The re-
sults of operational tests of traction motors with modified configuration of brushes are reported. It deter-
mined that brushes mounted in experimental brush racks deteriorate almost two times slower than standart
one.

Keywords: commutator electric machine, commutated sections of armature winding, sparking of
brushes.
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B pamkax KyMyJISSHTHOTO MOAXOJa K ONMUCAHUIO CTATUCTUYECKUX CBOMCTB ITyaCCOHOBCKUX CHUTHAJIOB
U LOIyMOB NIPOBEAEH CTPOruil aHaiau3 mpouecca GoToAeTeKTUpOoBaHus B naTduke ['aprmana. [lomydyens! ana-
JUTUYECKHUE BBIPAXKCHUS ISl XapaKTEPUCTHUECKON (DYHKIUH M IUIOTHOCTH paclpeiesieHnsl CiIydailHOH Be-
JIMYUHBI, ONMCHIBAIOLICH MPOLIECCH, MPOTEKAIOIIUE B CUCTEME. BBIUNCIIEHO OTHOIIEHUE MPaBIONOn00us, a
TaKXe TOIyYeHb! ONTUMAaJIbHbIE OLIEHKH BEJIMYHMHBI JIOKAJIbHBIX HAKIOHOB (hazoBoro (ponTa. MccnenoBansl
CBOMCTBa IOJYYEHHBIX IUIOTHOCTEH pachpeaencHusa. CieayeT NOAYEpPKHYTh, YTO MPEMJIOKEHHBIA MOIXOL
SIBIISIETCS. ONITUMAJIBHBIM TOJIBKO B CIIydae PErHcTpanuy (poTonpueMHUKaMH clabbIX CUTHAJIOB, KOIJa CMECh
CUTHajla ¥ IIyMa XOpOILO alllPOKCUMHUpYyeTcs pacnpeneneHueM llyaccona. B ciydae otnuums mioTHOCTH
pacrpenesneHlsi CMECH CUTHANA U IIyMa OT IIyaCCOHOBCKOI'O BO3MOJKHO IOJIyYEHHE aHaJOIMYHBIX BBIPaXe-
HUH A7 ONTUMAIBHBIX OLCHOK Ha 0a3e MPEeAsIOKEHHOIO MOAX0Aa aHAIN3a KyMYJISIHTOB COOTBETCTBYIOIIUX
BEJIMYMH U IIPOLIECCOB.

Kniouesvie cnosa: agantuBHasi ONTHYECKasi CUCTEMa (pa30BOT0 CONMPSLKEHUs, 1aTuuK ["apTMaHa.
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The accurate analysis of the photodetection in Hartmann sensor as part of the cumulant approach to
the description of the statistical properties of Poisson noise signals is undertaken. The analytical expression
for the characteristic function and distribution density of the random variable describing the processes occur-
ring in the system is obtained. The likelihood ratio is calculated as well as the optimal estimates of the local
slopes of the phase front are obtained. The properties of the density distribution are determined. It should be
emphasized that the proposed approach is optimal only in the case of registration of photodetectors weak
signals, when the mixture of signal and noise is well approximated by the Poisson distribution. In case of
differences between the distribution density of the mixture of signal and noise from the Poisson possible to
obtain similar expressions for the optimal estimates on the basis of the proposed approach cumulants analysis
of relevant variables and processes.

Keywords: adaptive optical phase conjugation system, the Hartmann sensor.
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IIpoananusuposansl nokazatenu YPPAH, momyueHHble Ha OCHOBE JTAaHHBIX IKCIUTyaTalldd CHUCTEM
JKEJIE3HOIOPOKHOM aBTOMATUKU U TeneMexaHuku CBepanoBckod M HOxHO-YpanbCKON KeENe3HBIX AOPOr.
Brinonneno uccienoBaHue nokazaTesieid HaeKHOCTH CUCTEM KEJIE3HOJOPOXKHOM aBTOMATHKHU U TEleMeXa-
HUKH, 000PYIOBAHHBIX U HE 000PYAOBAaHHBIX JTHAIHOCTHKOM.

Knrouesvie cnosa: cucteMbl )Kele3HOJOPOKHOM aBTOMATUKU U TEJIEMEXAHUKHU, TEXHUYECKAsl TUarHo-
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The indexes of Risk and Resource Management and Reliability Analysis which obtain on the basis
of data of railway automation and telemechanics system operation in Sverdlovskaya and Yuzhno-Uraliskaya
Railways are analysed. The research of reliability indexes of railway automation and telemechanics systems,
which are equipped and unequipped with diagnosis, is done.

Keywords: railway automation and telemechanics systems, technical diagnosis, nonparametric statis-
tics, Risk and Resource Management and Reliability Analysis, assessment of operating reliability.
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BO3/ICHCTBHE Ha HETO OCHOBHBIX (DOHIOB. Pe3ymbTaThl MCHONB30BaHbI IS MPOTHO3a M POBEPEHBI C MIOMO-
LIbI0 UCKYCCTBEHHOW HEeWpOHHOW ceTu. CpaBHEHHE MPOTHO3HOIO 3HAYEHUS OCYIIECTBISUIOCH AJS HEMpOH-
HBIX CeTel ABYX apXUTEKTyp — MHOTOCIOWHOTO MEPCENTPOHA U CETH DIMaHa.

Kniouesvie cnosa: KBa3nogHOPOAHAs MPOU3BOACTBEHHAS (DYHKUUWS, MIAESHTH(UKALMS TapaMeTpoB,
JTUHAMHMYECKHUE MPOLIECCHI, HICKYCCTBEHHAs! HEWPOHHAs CETh, MHOTOCIIONHBIN EPCENTPOH, CETh DJIMaHa.

RESEARCH OF DYNAMICS OF THE DEVELOPMENT OF RAILWAY BRANCH
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The questions of definition of quasihomogeneous production function for railway branch with use of
a new method of identification of parameters are considered. The assessment of extent influence factors of
production on the industry income is made, the dominating impact on it of fixed assets is shown. The results
are used for the forecast and checked by means of an artificial neural network. The comparison of expected
value was carried out for neural networks for both architectures the multilayered perseptron and Elman's
network.

Keywords: quasihomogeneous production function, identification of parameters, dynamic processes,
artificial neural network, multilayered perseptron, EIman's network.
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CyxaHoB Anapeii BarepbeBuyu

PocrtoBckuii rocyaapcTBeHHbIN yHUBepcuTeT myTer cooduenus (PI'YIIC),
Kadeapa «ABTOMATHKa U TeJIEMEXaHUKa Ha )KEJIE3HOAOPOKHOM TPAHCIIOPTEN,
aCIHUPAaHT,

tenepon +7 (989) 720-65-53,

e-mail: drewnia@rambler.ru

B cBsa3u ¢ mmpoknM pa3BUTHEM WH()OPMAITMOHHO-YIPABISIONINX CHCTEM, OCHOBAaHHBIX Ha 0a3zax
JAHHBIX U 3HAHUH, BHEJIPEHUEM HTUX CUCTEM B JUCIIETUYEPCKOE YIPABICHHE TEXHOJIOTHYECKUX MPOIIECCOB U
JTUArHOCTHKHA TEXHUYECKUX YCTPONUCTB JKEIE3HOIOPOKHOTO TPAHCIIOPTA BO3HIUKAET HEOOXOIUMOCTh aHAITN3a
00s1bIMX 00beMOB MH(POpManu. OaHON U3 HauboJIee BaXKHBIX MPOOJIEM NPU 3TOM SBJISCTCS JICTEKTUPOBA-
HUE U YIIPEKICHNE HEMITATHRIX (AHOMAIIbHBIX) CUTYalli, KOTOPBIE MOTYT MIPUBECTH K HEKENATEIbHBIM HITH
HeoOpaTHMBIM MOCNIEACTBUSIM. B cTaThe paccMarpuBaeTcs mpodiieMa MOUCKa BPEMEHHBIX CTPYKTYP, KOTO-
pBI€ MOTYT MIPUBECTHA K aHOMAJBHBIM cUTyanusaM. [IpenmaraeMsii METOI OCHOBaH Ha THOPHUIU3AIUN CTOXA-
CTHYECKON MapKOBCKOW JTOXOIHOW MOJENH IyTeM BHEAPEHHS HEYETKUX MPOAYKIMOHHBIX MPaBUI, MO3BO-
JISIOMIUX CKOPPEKTUPOBATh BEPOSTHOCTHBIC M JOXOJHBIE XapPaKTEPUCTUKU Ha OCHOBE 3HAHUU HKCIEPTa O
OUHAMHKE Tpolecca M MpeAnojaraéMbIX MOMEHTaX HACTYIUIEHHS HEIITAaTHRIX cuTyaruil. [lpuBeneHHbIe
AKCIIEPUMEHTBI, MPEACTABIISIONING PEATH3AMI0 MOJICIH B METOJIC OOYUYCHMs C YYHUTEIeM Ha OCHOBE Bpe-
MEHHOTO ps/ia OOIIero BHA, JOKA3bIBAIOT aKTYaJIbHOCTh MCIOJIB30BaHUS METOJA MPH ACTEKTHPOBAHWU H
VIPEKICHUU HEIITATHBIX CUTYaIU.

Knroueguvle cnoga: yrpexiaeHne aHOMaJINA, MapKOBCKOE JTOXOJAHOE MOAEITUPOBaHUE, THOPHIHAS He-
YETKO-CTOXACTHUECKasl MOJIENb, MPOIYKIIMOHHBIC YTOUHSIONINE TTpaBUiIa.
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Nowadays the analysis of huge scope of information is very important domain of progressive inves-
tigation as a result of widespread development of information control systems, which are based on databases
and knowledge bases and implemented into dispatching control of Russian railways. Here, one of key tasks
is prediction and detection of anomalous situations, which may cause unacceptable and even irreversible sit-
uations. This paper considers the problem of unknown temporal structures, which are terminated by anoma-
lies. The proposed technique is based on hybridization of stochastic reward Markov model by incorporation
of fuzzy production rules. The rules are used for creation of the opportunity for correction of probabilistic
and reward characteristics based on expert knowledge about the dynamics of process evolution and the mo-
ments, in which anomalies took place. The computational experiments with synthetic time series show the
particular case of implementation method.

Keywords: anomaly prediction, Markov reward model, hybrid fuzzy stochastic model, production
fuzzy correction rules.
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METO/J, HEHETKOI'O CPABHUTEJIBHOI'O KOI'HUTHUBHOI'O
MOJIEJIMPOBAHUA JIA 3AJAY KOPIIOPATUBHOI'O YIIPABJIEHUA:
JUHAMUNYECKOE INPOEKTUPOBAHUME N AHAJIN3

Henbix Anexcanap Hukonaesuy

OxmHsI henepanpubril yauBepcutet (FODY),

347928, r. Taranpor, nep. Hekpacosckuid, 1. 44,
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Henbix Jlapuca AHaTobeBHA

Taranporckuit uacTUTYT IMeHU A.Il. UexoBa — dumman PocToBckoro rocyiapcTBEHHOTO
sKoHOMHYecKoro yHuBepcutera (PMHX),

347936, r. Taraupor, yi. UnunuatusHas, 1. 48,

kadeapa «MeHeKMEHT»,

KaHau1aT SJKOHOMUYECKUX HAYK, JIOLEHT,

tenedon +7 (989) 720-79-28,

e-mail: larisa@tgn.sfedu.ru

PaccmaTpuBaeTcsi METO/ CPaBHUTEIHHOIO KOTHUTHBHOTO MOJAEIMPOBAHHS C HCIOJIb30BaHHEM He-
YeTKUX TPeyroyibHbIX ymucen. CyTh MpeaiaraeMoro MeTojia KOTHUTUBHOTO MOJEIMPOBAHMS 3aKII04aeTCs B
MOCJIEeIOBATEIbHOM TUHAMUYECKOM aHall3¢ HEUETKUX KOTHHUTHUBHBIX MOJIETIEH MCCIeayeMOi CUCTeMBI (COo-
LMAIbHO-3KOHOMUYECKOW), OCHOBAaHHBIX Ha €€ 3BONIONMOHHOM pa3BUTHH. DopMHpoBaHHE KOIHUTHUBHBIX
MoJIeJIeH, TIPUTOIHBIX AJISl CPaBHUTEIHHOTO aHaji3a, MPOU3BOAUTCS Ha OCHOBE CETMEHTHPOBaHUs (aKTo-
POB-KOHIIENITOB BIMSHHUS B acleKTe HUX MPOCTPaHCTBEHHO-BPEMEHHOTO CTaHOBIeHUs. Vcrmoip3oBaHue He-
YETKUX KOTHUTHBHBIX MOJEJIel O0YCIIOBIEHO OOBEKTUBHBIMH PEajlisiIMUA CYIIECTBOBAHHS MPEANPHUITHN B
YCIOBHUSX HEONpPEAECHHOCTH, HEYETKOCTH MCXOJHBIX JaHHBIX U CIOXKHOW MPOCTPaHCTBEHHO-BPEMEHHOM
o6cranoBkH. [IpuMeHeHne NpeIokeHHOI0 METO/Ia IPOAEMOHCTPHPOBAHO HA IIPHMEpe PEeIIeHNUs 3a1a4 aHa-
JM3a Ka4ecTBa KOPIOPATHBHOTO YIPABICHHS, YUYUTHIBAIOIIETO POCCUICKYIO CHEUU(pUKY BHEIIHUX U BHYT-
PEHHMX MEXaHM3MOB KOPIOPATHBHBIX OTHOLIEHWH Ha OCHOBE MOKAa3aTeled HEUETKUX KOTHUTHBHBIX KapT. B
HCCIIEIOBAHNH ITOCTPOCHBI KOTHUTHBHBIE MOJIETI HA OCHOBE CHCTEMOOOPa3yIOIINX UMIIEPAaTUBOB KOpPHOpa-
TUBHOTO YIpPaBJICHUs, ONPEIeNIeHbl IPUUMHHO-CIICACTBEHHbIC 1 B3aUMHBIE BIUSHUS (IIOJIOXKUTEIIBHBIE U OT-
pHuuarenbHble) (PaKTOPOB-KOHLENTOB, NPOAHAIN3UPOBAHbl HanOOJIee BaXKHBIE Y3JIbl CBA3EH MEXIY KOHIIETI-
TaMu. [IpeoKeHHbI METOA CPaBHUTEIBHOTO KOTHUTUBHOTO MOZEINPOBAHUS MO3BOJISET MPOCIEIUTH OCO-
OEHHOCTH 3BOJIOLMOHHOTO (JOPMHUPOBAHUS U PA3BUTHUSI CUCTEMbI HA OCHOBE TUHAMHYECKOTO aHaJIM3a IBU-
KEHUSl UMIIEPaTUBHBIX (PAaKTOPOB B pa3pabOTaHHBIX MOJEISX, CHCTEMHO BIMSIOIIMX Ha OOBEKT HCCIeN0Ba-
Hus. MccnenoBaHne HanpaBiIeHO HA CO3/aHUE MHCTPYMEHTApHS Ul MOAACPKKH MPUHATHS PELIEHUHA B Me-
HEPKMEHTE Ha OCHOBE KOTHMTHUBHOI'O MOJEIMPOBAaHM, oOecreunBaromero 3pQpekTuBHOCTb IPUHUMAEMBIX
peLICHU U MOBBIIIEHUE YCTOWYMBOCTH (DYHKIMOHUPOBAHMS NMPENNPUATHHA B yCIOBUSAX HEONPEAEICHHOCTH.
[TosryuenHsble pe3ynpTaThl MOKHO HUCIOJIb30BATh B KAYECTBE BCTPOCHHOI'O MHCTPYMEHTA MOJAEPKKU MPHHSI-
THS PELIEHUH B IENIAX TECTUPOBAHUSA DKOHOMUYECKHX M COIMAIBHBIX CUCTEM U BBISBICHHS IPHOPUTETOB UX
pa3BHTHS.

Knrouegvie cnosa: cpaBHUTENbHOE KOTHUTHBHOE MOJIEIIMPOBAHUE, OJAEPKKA MPUHATHS PELICHUH,
HEYETKHE KOTHUTUBHBIE KapThl.
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The article discusses a method of comparative cognitive modeling using of the fuzzy triangular
numbers. The essence of the proposed method of cognitive modeling is a sequential dynamic analysis of the
fuzzy cognitive models of the studied system (social and economic) based on its evolutionary development.
The formation of cognitive models that are suitable for comparative analysis is based on segmenting factors
which are the influence of the concepts in terms of their spatial and temporal development. The use of the
fuzzy cognitive models founded on objective realities of the existence of enterprises in the face of uncertain-
ty, vagueness of the initial data and complex space-time environment. The application of the proposed meth-
od has been demonstrated on the example of solving problems of analysis of quality of corporate govern-
ance, taking into account the Russian specificity of internal and external mechanisms of corporate relations
on the basis of indicators of the fuzzy cognitive maps. In this research cognitive models has been developed
on the base of backbone corporate governance imperatives, it has been defined causal and mutual influence
(positive and negative) factors-concepts and has been analyzed the most important nodes relationships be-
tween concepts. The proposed method of comparative cognitive modeling allows us to trace the evolutionary
features of formation and development of the system based on dynamic motion analysis of the imperative
factors in the models systematically influencing the object of study. The study aims the creation of tools to
support decision making in the management based on cognitive modeling to ensure the effectiveness of deci-
sion-making and increase the sustainability of the enterprises in the conditions of uncertainty.The results ob-
tained can be used as an integrated tool to support decision making for testing purposes, economic and social
systems and identify their development priorities.

Keywords: comparative cognitive modeling, decision-making support, fuzzy cognitive maps.

VIIK 656.2.073 + 06

OPTAHM3ALUSA ITEPEBO3OYHOI'O IPOIHECCA HA BBICOKOCKOPOCTHOM
AKEJIE3HOAOPOKHOU MAT'MCTPAJIN

Bousun Imutpuii BacunbeBuu

PocroBckmii rocypapcTBeHHbIH yHUBepeuTeT myTer coolmenus (PI'VIIC),

344038, r. Pocror-Ha-Jlony, mwi. PoctoBckoro Crpenkosoro [Tonka HapogHoro Onomnduenus, 1. 2,
kadenpa «Jloructuka u yrnpasieHne TPaHCIOPTHBIMU CHCTEMaMM,

KaHIUAAT TEXHUYECKUX HayK, JTOIeHT,

tenedon +7 (989) 520-76-65,

e-mail: bocvin@mail.ru

B cratee paccMOTpeHBl BONPOCH IUIAHWPOBAHMS OPraHU3allMy I1E€PEBO30YHOrO Ipolecca Ha
BBICOKOCKOPOCTHOW MarucTpanu. [Ipeaoxken anropuTM orpeseneHns crnocoda opraHn3aniy NepeBo3oK Ha
BBICOKOCKOPOCTHOW Maructpanu. PazpaGoran rpaduk ABMKEHHS HA Y4acTKE BBICOKOCKOPOCTHOH JIMHMU.
PaccMOTpeHBI mepcreKTHBEI OpraHu3alii KOHTEHHEPHBIX TIEPEBO30K Ha BBICOKOCKOPOCTHOM MarucTpaly.

Kniouesvie cno6a: BBICOKOCKOPOCTHAS JKEJIE3HOIOPOXKHAS MarucTpalb, MAacCaXUPCKHE NEPEBO3KH,
rpaduK IBMKEHUS, KOHTEHHEPHBIEC TIEPEBO3KH.
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The questions of planning of the transportational organization process on the high-speed highway are
considered in the article. The algorithm of definition of a way of the transportational organization on the
high-speed highway is offered. The schedule on a site of the high-speed line is developed. The prospects of
the organization of container transportations on the high-speed highway are considered.

Keywords: high-speed railway line, passenger traffic, schedule, container transportations.
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B cratbe u3yueHBl BO3MOXKHOCTH BHEJPEHMS MOJUTOHHBIX TEXHOJOTHH Ha poporax cetu OAO
«PXK/I». PaccMOTpeHBI CyIIECTBYIOIINE TEXHOJIOTHN NEPEBO30K IKCIIOPTHBIX IPY30B B aIpeC MOPTOB A30BO-
YepHOMOpCKOro 6acceiiHa, KpyMHbIX MOTpeOUTENel peruoHa U NpoaHaIM3UpOBaHbl UX HegoctaTku. Cucre-
MaTH3HPOBaHBl OCHOBHBIC MEPOIIPHATHS 10 Peai3alry IMOJIMTOHHBIX TEXHOJIIOTUI Ha mpuMepe 00belTuHe-
HUS pAJa KeIe3HBIX JOPOT.

Knroueguvie cnosa: opranusanysi TpaHCIOPTHOTO MPOU3BOJCTBA, XKEJIE3HOIOPOKHBIM TPAHCIIOPT, TO-
JIUTOHHBIE TEXHOJIOTUH, TIOPTHI, MEPOTTPUATHSL, 3PPEKTUBHOCTD.
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The paper studies the possibility of polygon technology introduction on the road network of JSC
«Russian Railways». The existing technology transportational systems of export cargo to the ports of the
Azov-Black Sea basin and the major customers in theregion are considered. The drawbacks are analyzed.
The basic measures for the implementation of wide range of technologies on the examples of a number of
railways are structured.

Keywords: organization of transport production, rail transport, polygon technology, ports, measures
efficiency.
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B craTthe onmchIBaeTCS TEXHOJIOTHS MaKpOMOJIEIUPOBAHUS KPYITHBIX ITOJIUTOHOB, B JAHHOM CITy4yae
JUIl OLCHKM NPOEKTHBIX PELICHWI NpU OpraHu3aliM TsDKeJIOBecHOro aBmxkeHus. Ilokasanbl crnocoObl
YKPYITHEHHOT'O MOJETUPOBAHUS TOPJIOBUH, MTAPKOB U MEPETOHOB. DJIEMEHTaMU MOJIETH TOPJIOBHH SIBISIOTCA
HE OTAEJIbHBIE CTPEJIKH, a «BUPTYAJIbHBbIE KaHANbD», KOTOPHIE COOTBETCTBYIOT BO3MOXKHBIM IapajljieIbHBIM
JBIDKEHUSM. XapaKTEPUCTUKOM Hapka sBJsieTcs peaenbHas (yHKIHOHAIbHAs BMECTUMOCTh, KOTOpasi paB-
HOCHJIbHAa TaKOMY €O 3aIlOJJHEHMIO, IIPU KOTOPOM eIlle COoXpaHseTcs padoTocnocoOHOCTh. st meperoHa
npeyiaraeTcs ajaropuTM MOJAEIMPOBAHHMS OOrOHa TIPy30BBIX MOE3[0B MAaCCAKUPCKUMHU 0€3 OTOOpakeHUs
0710K-yuacTKOB. Moiesib BbIIaeT KOJMUYECTBEHHBIE MapaMeTphbl PabOThI MOJIUIOHA, a TAKKE «y3KHE MECTay
cTpykTypsl. C nomomisio cucteMbl Makpomonenupoanusi UMETPA pa3spabatsiBaetcss MOaenb OCHOBHOTO
xo1a CBepUTOBCKOH JKeIe3HON TOPOTH.

Kniouesvie cnosa. monenb, MakpoOMOJIEIHUPOBAaHUE, TOPIOBUHA, MAPK, MEPEroH, MOJUIOH, THKEIO-
BECHOE JIBI)KECHHE.

TECHNOLOGICAL ASSESSMENT OF CONSTRACTIONAL ACTIVITIES
FOR RAILWAY IN CONNECTION WITH THE HEAVY LOAD MOVEMENT

Kozlov Petr Alexeevich
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208 of., 15 buil., 32, Nizhegorodskaya st., Moscow, 109029, Russia,
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Doctor of Technical Sciences, Professor, Laureate of the State Prize,
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Naboichenko Igor Olegovich

Sverdlovsk Railway,

Branch of JSC «Russian Railwaysy,

11 A, Chelyuskintsev st., Yekaterinburg, 620013, Russia,
Leading Engineer of the Railway,

Candidate of Technical Sciences, Associate Professor,
phone +7 (343) 358-44-04.

This article describes the technology macromodelling large landfills, in this case, to assess design
decisions in the organization of heavy traffic. The method of simulation enlarged necks, parks and spans is
shown. The elements of the model are not the necks of some arrows, and «virtual channels», which corre-
spond to the possible parallel movements. A characteristic of the park is the ultimate functional capacity,
which is equivalent to the full, in which there remains performance. The algorithm of modeling passing
freight train passenger without displaying the block areas is presented. The model provides quantitative pa-
rameters of the landfill, as well as the «bottleneck» of the structure. The model of the main course of the
Sverdlovsk Railway with help of macromodelling IMETRA is developed.

Keywords: model, macrosimulations, neck, park, stage, landfill, heavy traffic.
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AHAJIN3 TOKA3ATEJIEM PABOTbl COPTUPOBOYHBIX CTAHIUI
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OcbmunnH Ajsiekcanap Tpodumosuy

OAO «HayuHo-mccneoBaTebCKUI HHCTUTYT JKelle3HOJOpokHOTro TpaHcmopTtay (BHUMIKT),
107996, r. Mockaa, ya. 3-s1 Mertumusckas, 1. 10,

3amectuTens npeacenatens Ooweaunennoro Yuenoro Cosera OAO «PX]»,

otnenenue «llepcrekTHBHOE pa3BUTHE CETH JKEJIE3HBIX JIOPOT U IIeJIEBbIE IPOrPaMMBbD»,
3aBEYIOLINUNA OTJEIEHUEM,

JIOKTOP TEXHUUYECKUX HayK, mpodeccop,

tenedon +7 (499) 260-45-47, +7-910-437-33-92,

e-mail; at@osminin.com

IHan¢uaosa Ceernana IOpbeBHa

OAO «MHCTUTYT SKOHOMHKH U PA3BUTHSI TPAHCIIOPTAY,
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Otnenenue pa3BUTHUS MPOIYCKHBIX CIIOCOOHOCTEH,
WH)XEHEp,

tenepon +7 (499) 262-26-69, +7-910-462-72-67,
e-mail: panfills@yandex.ru

PaCCMOTpeHLI HpO6J’I€MLI Ha COPTUPOBOYHBIX CTAHIHUAX IMOCJIIC YBCIUMYCHHA YHCJIa BArOHOB HA CCTU
JKCJIC3HBIX JOpPOr Poccun n nepexoJja BaroHHOro 1mapka B HpI/IBaTHLIﬁ CCKTODP. I[aHa OIICHKa paGOTLI COpTH-
POBOYHBIX CTaHL[PIﬁ, KaK Ba)XXHEHUIIINX 3JIEMECHTOB mnponecca nepeBo30K, 4€pe3 X KOJIMYCCTBCHHBIC U Kadc-
CTBCHHBIC ITOKA3aTCIIN.

Knioueswle cnosa: COPTUPOBOYHBIC CTAHIINU, SKCILTyaTallMOHHAA pa60Ta, BarOHHBIN napkK, 3KCIiya-
TAallMOHHBIC ITIOKA3aTCIIN, HpOCTOﬁ BaroHoOB, Bal"OHOO60pOT.

THE CLASSIFICATIONAL YARD’S PERFORMANCE ANALYSIS
IN MODERN CONDITION

Osminin Alexander Trofimovich
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Doctor of Technical Sciences, Professor,
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Panfilova Svetlana Yuryevna
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24, Novoryazanskaya st., Moscow, 344038, Russia,
Department «Development Railway Capacity»,

Engineer,

phone +7 (499) 262-26-69, +7-910-462-72-67,

e-mail: panfills@yandex.ru

This article discusses the problems of the increasing number of wagons on railway yard on the Rus-
sian railway network and transition the railway yard in private sector. The quantitative and qualitative per-
formance of classification yard is evaluated as the most important elements in process of transportation, un-
der conditions of increasing the number of private fleet's cars in the network of JSC «Russian Railwaysy.

Keywords: classification yard, train operation, car fleet, job performance standards, inactivity of car,
cars turnover.
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KOHKYPEHLUA HA PBIHKE YCJIYI' OBIIECTBEHHOI'O TPAHCIIOPTA
IrorPOJA INEPMHU

HocTtaukor Baagumup IaBaoBuy

[lepMckuit HalMOHATIBHBIN HCCIEIOBATEILCKUN oauTexHuueckuil yausepcuret (I[THUITY),
614990, Ilepmckwnii kpait, r. [lepmp-1"CI1, Komcomonbsckuii mpocmekr, . 29,

kadenpa « IKOHOMHUKA U YIIPABICHUE IPOMBIIIIICHHBIM TPOU3BOACTBOMY,

ACCHUCTEHT,

tenedon +7 (951) 928-97-34,

e-mail: v.p.o.s.t.v@mail.ru

B nmanHO# cTaThbe MCClleOBaHAa KOHKYPEHIMS W KOHIICHTpAlMs PBIHKA MACCAKUPCKUX IEPEBO30K
oOmecTBeHHoro TpaHcmopta r. [lepmu. IlpoananuzupoBaHbl peIHOYHBIE JTOJM TPAHCHOPTHBIX KOMIAHUH.
PaccuuTansl nHIeKc KOoHUEHTpauuu U unaekc ['epdunaans-Xupmmana. Crenansl BHIBOIBI U IPEIIOKEHBI
PEKOMEHIAINH IO PEryJIMPOBAHHIO0 KOHKYPEHIMH M KOHIIGHTPAI[H Ha PHIHKE OOIIECTBEHHOTO TPAHCIIOPTA.

Kniouesvie cnosa: oOIIECTBEHHBIH TPAHCIOPT, MACCAKUPCKUE NMEPEBO3KH, KOHKYPEHILIMS, KOHICH-
Tpauusi, pplHO4Has 10Jis, [lepms.

COMPETITION ON THE PERM’S MARKET OF PUBLIC TRANSPORT SERVICE

Postnikov Vladimir Pavlovich

Perm National Research Polytechnic University (PNRPU),
29, Komsomolsky Av., Perm, 614990, Russia,

Chair «Economy and Management on Enterprise»,
Assistant Lecturer,

phone +7 (951) 928-97-34,

e-mail: v.p.o.s.t.v@mail.ru

In this article the Perm public transport market passenger traffic competition and concentration are
investigated. Transport companies’ interests of the market are analyzed. The concentration index and
Gerfindalya-Hirshman's index are calculated. The conclusions are drawn and recommendations about the
market of public transport competition and concentration regulation are offered.

Keywords: public transport, passenger traffic, competition, concentration, share of the market, Perm.
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MATEMATUYECKHUE MOJIEJA ABUKEHUS BATOHA 11O YKJIIOHY
COPTUPOBOYHOU TOPKH HA YYACTKE NEPBOU TOPMO3HOM IO3UIIUHA
TP BO3JAEUCTBUU BCTPEYHOI'O BETPA MAJIOU BEJIMYHUHBI

Typanos Xaou0y/uia TypanoBu4

YpanbCckuii rocyaapcTBEHHbBIN YHUBEpCUTET mmyTei cooomenus (Ypl VIIC),
620034, r. EkatepunOypr, yi. Koamoropoga, . 66,

kadenpa «CTaHIuu, Y376l U TPYy30Bas paboTay,

JIOKTOP TEXHUYECKUX HAYK, podeccop,

teaedon +7 (963) 035-31-89,
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TI'opauenko Anapeii AnekcaHIpoBUY
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kadenpa «CTaHINH, Y36 U TPY30Bas padoTay,

ACCHCTEHT,

tenedon +7 (919) 374-84-81,

e-mail: gordiii89@yandex.ru

B craThe u3n0xeHbl Pe3ynbTaThl IOCTPOCHUSI MaTEMAaTHUECKON MOJIENN ABMKEHHS BaroHa ¢ 3aMe]-
JICHWEM IIpH BO3JACHCTBUHM BCTPEUHOTO BETpa MajoW BEJIMUYUHBI B Clydae MPOECKTUPOBAHUS NEPBOH TOPMO3-
HOMW MO3MLIUH Ha YKJIOHE COPTUPOBOYHOM ropku. [lomyyena ¢popmyna 1iis onpeneneHus yCKOpEeHHUs ¢ 3aMe-
JICHUEM C YYETOM PACHOJIOKEHHUS MEPBOM TOPMO3HON MO3ULMKU Ha YKIOHE ropku. [1o u3BecTHOI BennyuHe
BPEMEHH 3aTOPMaKMBaHUs BATOHHOTO 3aMEJIUTENS] YCTAHOBICHHON KOHCTPYKIHH OIIPENesIEHbl CKOPOCTh U
NpoiIEHHOE pacCTOsSHUE BaroHa B KOHILIE 3aTOPMa)KUBaHMS.

Kniouesvie cnoea: copTupoBOUHas ropka, yKIOH IpoQuiist FopKH, repBasi TOpMO3Has O3ULIKS, BCTPEU-
HBIN BETep, CKOPOCTh BaroHa, JABM)KEHUE BaroHa ¢ 3aMe/IJICHUEM.

MATHEMATICAL MODELS OF THE MOTION OF THE CAR ON THE SLOPE
OF A MARSHALLING HUMP ON THE SEGMENT OF THE FIRST HUMP BRAKE
POSITION UNDER THE INFLUENCE OF CROSS-WIND SMALL SIZE

Turanov Khabibulla Turanovich
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66, Kolmogorov st., Ekaterinburg, 620034, Russia,
Chair«Stations, Junctions and Cargo Work»,

Doctor of Technical Sciences, Professor,

phone +7 (963) 035-31-89,
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Gordienko Andrei Alexandrovich

Ural State University of Railway transport (USURT),
Chair«Stations, Junctions and Cargo Work»,
Assistant Lecturer,

phone +7 (919) 374-84-81,

e-mail: gordiii89@yandex.ru

The article presents the results of the mathematical models of the movement of the car to slow down
when exposed to the cross-wind small size in the case of designing the first brake position on the slope of the
marshalling hump. The formula determined the acceleration with deceleration with consideration the location
of the first hump brake position on the slope of the hump. For a known value of time deceleration of the car
retarder installed design determined the speed and travelled distance of the car at the end of deceleration.

Keywords: marshalling hump, the slope of the hump profile, the first hump brake position, cross-
wind, the speed of the car, the motion of the car with a slowdown.
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YYET BJIUAHUA ATMOCOEPHI IIPU PAJIMOJIOKALIMOHHOM
AKTUBHOM 30HJUPOBAHUU

Kywrrun Baagumup UBanoBuy

PoctoBckmii rocyaapcTBeHHbIH yHUBepcuTeT myTer coobmenus (PIYIIC),

344038, r. Pocros H//l, mn. Pocrosckoro Crpenkosoro Ilonaka Hapomnoro Onomyenus, . 2,
Kaeapa «3bICKaHus, TPOSKTUPOBAHUE U CTPOUTEIHCTBO KEJIE3HBIX JOPOT»,

JOKTOp TEXHUYECKUX HayK, mpodeccop,

tenedon +7 (863) 272-62-19, 8-905-451-18-63,

e-mail: v.kushtin@yandex.ru

PeBsikuH AJiekceil AHATOJIbLEBUY

PocToBckmii rocyaapcTBeHHbIH yHUBepeuTeT myTei coobienus (PIYIIC),
kadenpa «3pICKaHNsA, IPOEKTUPOBAHUE U CTPOUTEIBCTBO KEIE3HBIX JOPOT»,
KaHAMJAT TEXHUYECKUX HayK, JOLEHT, 3aBeyoLui Kadenpoii,

tenedon +7 (863) 272-62-19.

IIpu mpoxoXIeHHH PaAHOBOJNH H3MEHEHHE Kod((duimeHTa mpeioMiIeHus B atMocdepe BIMAET Ha
TEOMETPHIO PAIHOJIOKAIIMOHHOTO U300paKEHUs BCIEACTBUE pePpakiy PAIUOBOIH U YBETUUEHHUS BPEMEHU
UX PacHpOCTpaHEHHA (3alepKKa CUTHAJIA, YMEHBIIEHHE CKOPOCTH PAAMOBOJIH). OTH (DAaKTOPBHl CMEILAIOT
n300pakeHre B CTOPOHY YBEIMUYCHUS PACCTOSHUS. B CyIecTBYIOIINX METOJaxX ONpeaesICHHUs STHX IOMPaBOK
HUMEIOTCS HEKOTOPBIE HEOCTATKH: TPACKTOPHs PaJMOBOJIH NPUHSTA 332 OYT'Y OKPY>KHOCTH, YTO HE COOTBET-
CTBYET [I€HICTBUTENBHOCTH, a IJIS1 OTIPEENICHHS MIONPABKH 3a TPONoc(hepHyo 3aAepKKy CUTHaIa IPUHUMAIOT
JMHEHHOE M3MEeHEeHHe Kod(duimenTa npesoMiIeHus ¢ BBICOTOH, TOTAa Kak 3TO M3MEHEHHUe sBIseTcs Oonee
CJIO’KHBIM M HE COOTBETCTBYET JMHEHHOMY 3aKOHY. B craThe mosydeHs! 6osiee cTporue GopmMyisl HONPABOK B
paccTosIHUS MPH PAIUOIOKALMOHHON ChEMKe (IMCTAaHIIMOHHOM 30HIMPOBAHUH), YIUTBHIBAIOLINE PACCMATPH-
BaeMbI€ SIBJICHHS, M IO3BOJISIOLINE HAXOJUTh UX 3HAUCHHUS C OIIMOKOI MeHee 5 MM.

Knioueswvie cnosa: atmocdepa, paguosiokanys, paiuoBOJIHbL, IUCTAHIIHOHHOE 30HIANPOBAHHUE.

ACCOUNTING FOR THE EFFECTS OF THE ATMOSPHERE
IN RADAR ACTIVE SENSING

Kushtin Vladimir lvanovich
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Doctor of Technical Sciences, Professor,
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Rostov State Transport University (RSTU),

Head of Chair «Investigation, Designing and Construction of the Railwaysy,
Candidate of Technical Sciences, Associate Professor,

phone +7 (863) 272-62-19.

With the passage of radio waves a change in the refractive index in the atmosphere influences the
geometry of radar trace as a result of the refraction of radio waves and increases in the time of their propaga-
tion (signal delay, a decrease in the velocity of radio waves). These factors displace the image to the side of
the increase in the distance. In the existing methods of determining these corrections are some deficiencies:
the locus of the radio waves is accepted as the circular arc, that it does not correspond to reality, but for de-
termining the correction for the tropospheric signal delay assumes a linear change in the refractive index
with the height, whereas this change is more complex and does not correspond to linear law. In the article the
accurate formulas of corrections into the distances with the radar mapping (remote sensing) which are con-
sidering phenomena in question and making it possible to find their values with error of less than 5 mm are
obtained.

Keywords: atmosphere, radar, radio, remote sensing.
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Ob SHEPTETUYECKOM METOJIE OHNPEAEJEHUSA MPOIOJIbHOI
YCTOUMYUBOCTH KEJEZHOAOPOKHOI'O IIYTU C YYETOM
DPAKTHUYECKHUX YCJIIOBHUU ET'O 3KCIUIYATALUU

Ilyoutuaze Bukropus BukTtopoBHa

PoctoBckmii rocyaapcTBeHHbIH yHUBepcuTeT myTer coobmenus (PIYIIC),

344038, r. Pocros #//], mn. Poctosckoro Ctpenkosoro [lonka Hapogroro Omomuenus, 1. 2,
kadenpa «TeopeTnyeckas MEXaHUKa,

aCIUPAaHT,

tenedon +7 (863) 272-63-49.

B cTarpe m3110K€H dHEPreTHIECKU METO/T pacdeTa OECCTHIKOBOTO ITyTH Ha YCTOWYMBOCTD MPH ACH-
CTBHH B pellbcax MPOJOJIbHBIX CHII. B MeTone yuTeHsl (hakTop BpeMEHH M BO3IEHCTBHE HA IyTh MOE3II0B
Yepe3 HalICHHBIH SKCIIEPUMEHTABHBIM ITyTeM KO3 QHUIIMEHT BI3KOCTH.

Knrouegvle crosa: GecCTBIKOBON ITyTh, SHEPTETHUECKUI METOI, pacdeT Ha yCTONYNBOCTD, TIPOIOITb-
HBIE CKIMAFOIIINE CHJIBL.

ON THE ENERGY METHOD FOR DETERMINING LENGTHWISE
STABILITY OF RAIL WAY WITH REGARD ACTUAL OPERATING CONDITIONS

Shubitidze Victoria Victorovna

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Theoretical Mechanicsy,

Postraduate,

phone +7 (863) 272-63-49.

The article describes the calculating method of the energy jointless track on stability under the influ-
ence of lengthwise forces in the rails. The method takes into account the time factor and the impact on the
path of trains through the experimentally determination by the viscosity.

Keywords: jointless way energy method, the calculation of the stability, the lengthwise compressive
forces.
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e-mail: elsnabgd@mail.ru

Ha ocHoBanMM aHayiM3a 3IIEKTPONOTPEOJICHHUS TATOBBIX 3JIEKTPHUUECKUX PACUETOB JUI CKOPOCTHOTO
yuactka «Saruep — Pazwe3n 13» maructpanu Tamkent — CamapKaH[l MOIy9eHBl 3aBUCUMOCTH TTapaMETPOB
AJICKTPOTIOTPEOIJICHUS JIJIsl PA3JINYHBIX BAPUAHTOB JBIKCHUS JIEKTPHUYSCKOTO IMOJBIKHOTO COCTaBa IO KO-
JUYECTBY OCTAaHOBOK Ha pa3leibHBIX ITYHKTaX paccMaTpHBaeMoOro ydactka. [lpmBemeHa 3aBHCHMOCTH
YICIBHOTO AJIEKTPOIIOTPEOICHUS 11l PACCMOTPEHHBIX BAPUAHTOB JABHXKEHUS )1 BEICOKOCKOPOCTHOTO T0€3-
na Talgo-250 («Afrosiyoby).

Kurouesvie crosa: 3neKTponioTpedIieHne, pa3aeidbHbBIN TyHKT, TATOBBINA 3JEKTPUYECKUI pacy€T, BHICO-
KOCKOPOCTHOE ABUKECHUE, MAKCUMAIbHAsI CKOPOCTh, MPOMEXKYTOUHAS CTAHIIKSA, TEXHUUECKAsI CKOPOCTh.

ANALYSIS OF POWER CONSUMPTION IN HIGH-SPEED ELECTRIC TRAINS
ON A GIVEN AREAS WITH DIFFERENT NUMBER OF STOPS

Burkov Anatoly Trofimovich
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Doctor of Technical Sciences, Professor,
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Mirsaitov Mirziyod Mirozadovich
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Postgraduate,
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Seronosov Vladimir Vladimirovich
Saint-Petersburg Railway Transport University,

Chair «Power Supply of Railways»,

Candidate of Technical Sciences, Associate Professor,
phone +7 (812) 457-83-16,

e-mail: elsnabgd@mail.ru

The dependences of the parameters of power consumption for different movements of the electric
rolling stock on the number of stops on the separate paragraphs of the fefining area based on the analysis of
traction electric power consumption calculations for the high-speed section «Yangiyer — Razyezd 13» line
Tashkent — Samarkand are considered. The specific power consumption for the determining variants of mo-
tion for high-speed train Talgo-250 («Afrosiyoby) is shown.

Keywords: power consumption, separate paragraph, electric traction calculation, high-speed traffic,
maximum speed, intermediate station, technical speed.
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PoctoBckmii rocyaapcTBeHHbIH yHUBepcuTeT myTer coobmenus (PIYIIC),
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JIOKTOp TEXHUYECKUX HAYK, TOLIEHT,

tenepon +7 (863) 272-63-85,
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OnpeaeneHa HCO6XOI[I/IMOCTI) perucTpanru OmmaCHbIX BHCIITHUX BO3JCHUCTBUI Ha KOHTAaKTHYIO CE€Th B
BUAC rojojaciga, I[C(l)eKTHI)IX TOKOINIPUEMHHUKOB U CKPBITBIX I[e(l)eKTOB KOHTAKTHOM CCTH, CO3AAar0IINX ,uyr0130171
TOKOCBHEM. Hpenno;xeﬂo pacminpCHUC CUCTEMbI JUArHOCTUKH KOHTAKTHOM CETH B 00JIaCTh AYTOBOI'O TOKO-
cbCMa. Hpe,Z[CTaBJ'ICHO OIMMMCAaHUC CTAIUOHAPHBIX U NEPEABUIKHBIX CUCTEM UISA PETUCTPAlUN JYT'OBOI'O TOKO-
cbCMa. OHpe,Z[CJ'IeHLI HanpapJICHUA U IMYTU COBEPUICHCTBOBAHUA PETUCTPUPYIOIINX CUCTEM IJISI BBICOKOCKO-
POCTHBIX KEJIE3HBIX T0POT.

Kniwoueswle cnosa: KOHTaKTHAS CC€Th, TCXHUYCCKOC COCTOSAHHUC, I[yTOBOﬁ TOKOCHEM, THAIHOCTHYCCKUC
CHUCTCMBI.

DEVELOPMENT OF DIAGNOSTIC SYSTEM AND DETERMINATION
OF CONTACT LINE'S TECHNICAL CONDITION IN AREA OF ARCING
CURRENT COLLECTION

Zharkov Yury lvanovich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya, Rostov-on-Don, 344038, Russia,
Chair «Automated Systems of Electric Power Supply»,

Doctor of Technical Sciences, Professor, Head of Chair,

phone +7 (863) 272-62-67,

e-mail: Zharkov43@gmail.com

Semyenov Yury Georgyevich

Rostov State Transport University (RSTU),

Chair «Automated Systems of Electric Power Supply»,
Doctor of Technical Sciences, Associate Professor,
phone +7 (863) 272-63-85,

e-mail: ygsem@mail.ru

The need of registration the dangerous external influences on the contact network in the form of ice,
defective current collectors and hidden defects on contact network, which create an arcing current collection,
is determined. The expanding of diagnostic system of a contact line in the area of an arcing current collection
is offered. The description of stationary and mobile systems for registration of an arcing current collection is
provided. The directions, ways of improvement and using of the registering systems for high-speed railways
are determined.

Keywords: contact line, technical condition, arcing current collection, diagnostic systems.
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KaHIUAAT TEXHUYECKUX HayK, JTOLEHT,

tenedon +7(863) 272-62-12,
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CTYZEHT,

tenedon +7 (879-22) 5-51-77,

e-mail: eid_mvrgups@mail.ru

[IpuBoASATCS pe3ynbTaThl YTOYHEHHOTO TAPMOHUYECKOTO aHAIN3a MarHUTOABIKYIIEH CHIIBI HHIYK-
TOpa JIMHEMHOT O ACUHXPOHHOI'0 ABUTATCIIA C IIONCPEYHBIM MArHUTHBIM IIOTOKOM IIpHU IIOMOIIU PAIO0B
®ypre. OnpeneneHpl COOTHOLIEHHS sl pacueTa Kodddunrenta audQepeHnaIsHOTO pacCessHus, TT03BO-
JIAIOMIKUEC MOBBICUTH TOUHOCTH pacy€Ta MHTCTPAJIbHBIX XapaKTCPUCTUK JIMHEWHOT O ACUHXPOHHOTO ABUTrAaTECJIA
C MOTIEPEYHBIM MarHUTHBIM TIOTOKOM.

Kniouesvie cnosa: nuHEWHbI aCHHXPOHHBIN JIBUTATENb C MOMEPEYHBIM MAarHUTHBIM TOTOKOM, Trap-
MOHHMYECKHH aHaJIM3, MArHUTOABIIKYIIAs CHila, KodddurmeHT nuddepeHnaisHoro paccesHus.
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FORCES OF THE LINEAR INDUCTION MOTOR WITH TRANSVERSIVE
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Student,
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The results of the clarified harmonic analysis of the magnetodynamic power of the inductor of the
linear induction motor with a transversive magnetic with Fourier series are contributed. The ratios for calcu-
lation the differential scattering coefficient, which allowed increasing the accuracy of calculation of the inte-
gral characteristics of the linear induction motor with a transverse magnetic flux, are obtained.

Keywords: linear induction motor with a transversive magnetic flux, harmonic analysis, magnetody-
namic power, the differential scattering coefficient.
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B pabore Ha OCHOBe JNMHEHHBIX YpPaBHEHWI IBMXKEHHS JIEKTPONPOBOASILICH CMasKu s ciaydas
«TOHKOTO CJIOsH» M ypaBHeHHd [lapcu MpUBOAUTCS METO TOYHOT'O aBTOMOEIFHOTO PEIIeHus 3a7auu THIPO-
JUHAMHYECKOT0 pacueTa paJuajbHOTO MMOIIINITHUKA C 3JIEKTPOIPOBOSIIIMM CMa304HBIM MaTEPHAJIOM.

Kniouesvie cnosa: pacderHass MOJENb, 3JEKTPONPOBOAALIAS CMa3Ka, pagdalibHBIN IMOIIINITHHUK,
JeMIi(pUpyroIre CBOMCTBA, JIEKTPOMArHUTHOE TIOJIE.

COMPUTATIONAL MODEL OF ELECTRICAL CONDUCTIVE GREASE RADIAL
BEARING WITH DAMPING PROPERTIES IN EXISTENCE
OF ELECTROMAGNETIC FIELDS

Garmonina Anastasia Nikolaevna
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phone +7 (988) 547-81-19,
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The method of the exact self-similar solutions of the problem of calculating the hydrodynamic radial
bearings with conductive lubricant on the basis of the linear equations of motion of conductive grease for the
case of «thin layer» and the Darcy equation is contributed.

Keywords: computational model, conductive grease, radial bearing, damping properties, electromag-
netic field
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PABPABOTKA METOJOB TUHAMMYECKOI'O MOCTPOEHUSA
UCKYCCTBEHHOU HEMPOHHOMU CETH HA OCHOBE
PAJA BOJIBTEPPA U BEUBJIET-SAJIPA

IlyuxoB EBrenuii BaagumupoBuy

PocroBckuii rocyjapcTBEHHBIN CTPOUTEIbHBI YHUBEPCUTET,
344022, r. PoctoB-Ha-Jlony, yn. Counanuctuueckas, 1. 162,
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KaHIUAAT TEXHUYECKUX HayK, JTOLEHT,
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e-mail: gbelyavski@sfedu.ru

B pabote npencraBieHo TeopeTuueckoe 000CHOBAaHUE METOA0B JUHAMHYECKOTO IIOCTPOSHUS UCKYC-
CTBEHHOH HEHPOHHOH CETH Ha OCHOBe psa Bosbreppa u BeiiBieT-saapa. IIpennoxeHHble METOIbI OCHOBAHBI
Ha Teopuu npuOImkeHus GyHkuuu. Mcrnons3oBaHne B HCKYCCTBEHHON HEHMpOHHOH ceTH simep Boabreppa u
BeiiBieT 6a3zuca Jenaer ee JOCTaTOUYHO YHUBEPCAIbHBIM alIPOKCUMAaTOPOM U 1a€T BO3MOXKHOCTh HCIIOIb30-
BaTh B MOCTPOCHUHU MO/IEJICH HEJTMHEHHBIX 00BbEKTOB, TAKMX KaK TPAHCIOPTHBIE TIOTOKH.

Kniouegvie cnoea: pan BonbTeppa, BeiiBner-sapa, amnpokcumarus (yHKIUH, HCKyCCTBEHHBIE
HEWPOHHBIE CETH, IUHAMUYECKOE IIOCTPOCHUE CETH, IIOJTMHOMUAIIbHASI HETUHENHOCTb.

DEVELOPMENT OF DYNAMIC CONSTRUCTION METHODS
OF ARTIFICIAL NEURAL NETWORK BASED ON VOLTERRA SERIES
AND WAVELET-KERNEL
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Chair «Operations Researchy,

Doctor of Technical Science, Professor, Head of Chair,
phone +7 (863) 297-52-81,
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The paper presents the theoretical study of dynamic construction of an artificial neural network
based on Volterra series and wavelet kernel. The proposed methods are based on the theory of functions
approximation. The using of Volterra kernels and the wavelet basis in artificial neural network makes it quite
versatile and allows an approximation used in the models construction of non-linear objects such as traffic
flows.

Keywords: Volterra series, wavelet kernel, approximation of functions, artificial neural networks,
dynamic network construction, polynomial nonlinearity.
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TPEFOBAHUA K O®OPMIIEHHIO CTATEH
I LTYBJIHKAITUH B KYPHAJIE « BECTHHK PI'YIIC»

1 Marepuansbl cTaTell MPEACTABISIIOT B BHUJIE TEKCTOB, OT(HOPMATHPOBAHHBIX U PacledaTaHHBIX
Ha JIa3epHOM WJIM CTPYHHOM MpHHTEpe (MIPHUTOJHBIX ISl CKaHWpOBaHMA) Ha Oenoit Oymare dopmarta A4
(210x297 mm) B ogHOM 3K3eMILTsIpe. PekoMeH1yemblii 00beM cTathil — 4—10 cTpanwmir.

OnHOBPEMEHHO TEKCT MPEACTABIAIOT B Bue (aiiia na CD-mucke B TekcToBoM pemakrope Word for
Windows, mpudt Times New Roman, 11 pt, MeXCTpOUHBI MHTEPBAI — OAMHAPHBIN, BEIPABHUBAHHUE II0
IUpUHE, a03aIHBINA OTCTYT — 1,25 M, BCe Mot — 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 meKcm cmamby — TIeYaTaeTCs C IePEeHOCaMHU.

m  Cmambsa 0ondicna cooeprcams 6600HYI0 UACHb, Uelb HAYYHOI pa3padomKu,

OCHOGHYIO UACHIb U 6bLEOODL.

3  BykBsl natuHckoro andaButa HaOHPAIOT KYpcusom, OYKBBI TPEYECKOTO H PycCcKoro andaBu-
TOB — IpssMbIM 1pudToM. MaTematiueckue cumBoisl lim, In, arg, const, sin, cos, min, max u 1.1. HabH-
paroT MPSAMBIM IIPHGTOM.

4  ®opmyasl. IIpu Habope hopMmysa cieayeT Moap30BaThCS peaakTopom dopmyn Math Type —
Equation.

Bonpmme gopmyssl HeoOxoaumo pa3ouTh Ha OTAENbHBIE pparMenTsl. @parMeHTsl HOPMYI 1O BO3-
MO>KHOCTH JIOJDKHBI OBITH HE3aBHCUMBI (TIpH padoTe B (OPMYyIHLHOM pelakTope Kaxaas CTPOKa — OTebHBIN
00bekT). Hymepamuro cnenyer nedarars B Word otaensHo oT Gpopmyst. Pacnonarate Gopmyiisl cieayer 1o
LHEHTPY CTPOKH.

bykeerJu l,eul,hun,qug, VuU, O (6yksa) u 0 (HOJIb) TOJDKHBI pa3INUaThCs O HAYSPTAHHMIO.

Tupe, neduc, 3HaK «KMUHYC» 0003HAUAIOT COOTBETCTBYIOIIUMH 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), BHITOTHEHHBIC YETKO U KOHTPACTHO, CIEAYET pa3-
MeIaTh B MOPSJIKE MX YIOMUHAHUS B TEKCTE, TIOIPUCYHOUHAS MTOJIMUCH 00s3aTeIbHA.

6 buoanorpaguyecknii CMUCOK TPUBOAAT OOIIMM CIIMUCKOM B KOHIIC CTaThH U COCTABISIOT B
COOTBETCTBHHU C TIOCIIEIOBATEIBHOCTBIO CCBUIOK B TEKCTE, KOTOPBIE 0003HAYAIOT apaOCKUMH IU(pamu B
KBaJ[paTHBIX CKOOKax. JIntepatrypy 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 AaBTOPaMM.

Matepuainsl, npujaraeMsble K cTaTbe, [1e4aTaloT Ha OTIACIHLHOM JIHCTE.
AHHOTanMs (Ha PyCCKOM U aHTJIMICKOM SI3bIKax):
VK.
Hazeanue cmamou (3ariaBHbIMUA OyKBaMH, TOJIYKHPHBIM IIPUPTOM).
Annomayus (KpaTKoe CoJep>KaHNue CTAaThH, BKITIoUaromiee 3—4 mpeioKeHus ).
Knrouegwie cnosa.
KJI0€ KITF0YEBOE CJIOBO MITH CJIOBOCOUYETAHHE OT/IEISETCS OT JPYTOro 3arsTou.
Caenennsi 00 aBTopax (Ha pycCCKOM M aHTJIMHACKOM SI3bIKax):
Damunusn, ums, omuecmeo agmopa (MOTHOCTHIO, 03 COKPAIICHHUT).
Mecmo pabomol Kar)3 o020 agmopa B AUMEHUTEILHOM TAJIeKe.
Iloumosntit adpec mecma paéomsl C yKa3aHUEM TIOYTOBOTO WHJIEKCA.
Yuenaa cmenens, yuenoe 36anue, oonxcnocme.
BaxxHo yeTko, HE JOMyCKass MHOW TPAKTOBKH, yKa3aTh MECTO pabOThl KOHKPETHOTO aBTopa. Ecnm
BCE aBTOPHBI CTaTbU pa60Ta}0T WJIN y4aTCsd B OAHOM YUYPCKIACHUMN, MOXXHO HE YKa3bIBaTb MECTO pa60TBI KaXa0ro
aBTOPA OTJIEITHHO.
m  Konumaxkmmutit menegoH.
m  E-mail
Caenenust Mo 1. 9 COCTABJISIIOT 1J1s1 KA:KI0T0 aBTOPA OTAETHHO B MOPSIKE YIOMHUHAHUSA B CTAThE.
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YcaoBus 4 NOPSIOK MYOJUKANMM CTATEH B KypHaJje

1 Crarps 101KHa OBITH 0(pOPMJIEHA 110 MPUJIATAEMbIM TPEOOBAHUSIM.

2 ABTOp nMeeT MPaBo ONMYOJIMKOBATH B HOMePe OJJHY CTATBIO.

3 ABTOp MOXKeT MPUCJIATH CTATHI0 B aJipec peIaKIum:

® [0 MmoyYTe

344038, r. Poctos u/1, 1. mMm. PocroBckoro CrpenkoBoro Ilomka Haponroro Omnomaenus, 2.

PocToBCKHii TOCYTaPCTBEHHBIA YHUBEPCHUTET ITYTEH COOOIICHUSI.

Penaxuust xypuana «K BECTHUK PI'YIIC».

® [0 DJIEKTPOHHOIi moyTe

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

nis@rgups.ru ?HOHOHHHTCHLHBIﬁ).

® MPUHECTH B PeNaKIUI0 U IepeaaTh OTBETCTBEHHOMY cekperapro (Ti. xopmyc, koM. J[ 107),
teneon +7(863) 272-62-74, pakc +7 (863) 255-37-85.

4 Crarbd, npeacTaBiseMas B pelaKIHUI0, 10JKHA COOTBETCTBOBATh TeMaTHKe H3IaHU5.

Temartuka )ypHaJia OXBaTBIBAET OCHOBHBIC MTPOOJIEMBI TPAHCIIOPTA, a TAKXKE YHEPTCTUKU, MAITUHO-
CTPOCHHS, YIIPABICHUS U JTOTUCTHKHU. [IyOIMKYIOTCS CTAThH 1O CIEAYIOIINM CEKIIHSIM:

—  MAaIIMHOCTPOCHUE;

—  TOJBWXXHOU COCTaB, 0€30MaCHOCTh JIBUKCHHS U 3KOJIOTHS,

—  TpaHCIIOPTHAs SHEPTeTHKA;

—  nH(pOPMAIMOHHBIC TEXHOJIOTUH, aBTOMAaTHKA U TEIICKOMMYHUKAIIUY;

—  ympaBJeHHE U JIOTUCTHKA Ha TPAHCIIOPTE;

—  KEJIe3HOJOPOXKHBIN ITyTh U TPAHCIIOPTHOE CTPOUTEIHCTBO;

—  (U3UKO-MAaTEMAaTUIYCCKUE HAYKH.

_© PepakuuoHHasi KoJUIErdsi NPUHUMAET JJIsl MYOJIMKALMH CTATHH N0C/€ THIATEIbHO HayY-

HOM IKCIEepPTHU3BI.

Jns ny6nukanun 0T6HpaIOT CTaTbU, KOTOPBIE IPEACTABIISIOT HAYYHBIM MHTEPEC U SIBJISIOTCS HOBOM
CTYIIEHBIO B 11_31513pa60n<e JMaHHOH TpoOaempl. CTaThH MyOIHIIMCTHYECKOTO TUIaHa He IPUHUMAIOTCSI.

6 a 3aceJJaHiM PEAKOJUICTHH IIPUHUMAIOT PEUICHUE O BO3MOXKHOCTH IMyOJMKALUN CTAThH TOJBKO
MIPY HAJTHMYUH TIOJIOXKUTEITHHON pEleH3NH.

7 Bce pacxoabl Mo MOAroTOBKE K MyOJIHKAIIMU M M3TAHUIO )KYPHAJIA ONJIaYUBaeT YHHBEPCHU-
TET, B TOM YHCJIe H MOYTOBbIE PACX0/bI NPH MepPechLIKe ;KypHAIa aBTopaM.

Kpartkas undopmanus o ;kypHaie

Hayuno-texunueckuii xypHain «BecTHUK POCTOBCKOro rocy1apCTBEHHOTO YHHUBEPCUTETA MyTEH CO-
obmenms» («Bectauk PI'YTICy») n3naetcs ¢ oktsa0ps 1999 rona, 3apeructpupoBaH B [ ocKOMUTETE 1O IeYaTH
P®, cBuzperenscTBO 0O ‘})GFI/ICTpaLII/II/I Ne 018074. XKypHan nMeeT MeKITyHApOIHbIN CTAaHAAPTHBIN CepUABHBIN
Homep (ISSN 0201-727X), npucBoennsiii Knmxnol nanaroit Poccuiickoit depepanui.

YupenuTenem W M3IaTeNeM SBIAETCS ['0CynapCTBEHHOE 00pPa3oBaTENbHOE YUPEKJIEHUE BBICIIETO
1('[}}))19$16_IC(C:I/IOHaHLHOFO obpa3zoBaHusi «POCTOBCKHMH TroCyIapCTBEHHBIH YHHBEPCUTET MyTEHl COOOLICHU»

JIAaBHBIN peHaKT(ﬁ >IlzypHaJ1a — akagemuk PAH, 3acnyxennsiii nesrens Hayku P®, noktop TexHuue-

CKHUX Hayk, npogeccop B.I. KonecHnkos.
COCTaB pelaKIMOHHOM KoJuleTuu BXoaaT Bexyuiue yueHnsle PI'YIIC, a Takxke Apyrux TpaHCHOPT-
HBIX M aKaJeMU4eCKux yHuepcureToB CeBepo-Kaskasckoro pernona, Mockssl, Cankr-IlerepOypra, Ykpau-
HbI (J{HEnmponeTpoBCKUHN TOCYJapCTBEHHBIM TEXHUUECKUH YHUBEPCUTET JKEJIE3HOIOPOIKHOTO TPAHCIIOPTA UM.
akan. B. Jlazapsna, r. JlnenponerpoBck), Peciiyonuku benapych (benopycckuii rocyiapcTBeHHbIH YHUBEPCH-
TeT TpaHcnopTa, r. I'omens), Uemckoit PecryOnuku (OctpaBckuil TeXHUYECKUI YHUBEpCHTET, I. OcTpasa),
E/IOHISIHH (Cunesckuil TeXHWYEeCKHI yHUBepcHTeT, I'. Karosuue), @panuun (YHuBepcuter a0 MbaH, 1. Jle-

aH).

KypHaJ BEIXOANT C MEPHUOAUYHOCTBIO 4 HOMEpA B TOJ, T.€. KaXIblil KBapTal.

C ampens 2004 rona «Bectuuk PI'YIICy Bkiioden B «llepedenp neproanyeckux HayqHBIX U HAyIHO-
TEXHWYECKUX M3JaHWH, BBIMyCKaeMbIX B Poccuiickoit denepanun, B KOTOPBIX PEKOMEHIYETCs IyOIuKanus
OCHOBHBIX Pe3yJIbTaTOB AMCCEPTALMN HA COMCKAHHWE YUEHOM CTENEHHU KaHIuaTa 1 JOKTOpa HayK» (pelieHue
[pe3uanyma BAK Ne 6/4 ot 6.02.2004 r.). XKypHaut Boliien BO BCe MOCIEAYIONINe penakiuuu [lepedns.

«Bectauk PI'VIICy» — momgnucuoe m3nanue. C 2004 roma >kypHall BKIIIOYEH B KATaJIOT MOIIUCHBIX
m3nannii areHTcTBa «Pocmeuatsy (B cienmanbaoM Katanore «["A3EThI. JKYPHAJIbI» 3apeructpupoBan moj
nHIekcoM 53720).

IloanucaThbest Ha XKypHAI MOXHO B JJIOOOM OTAEJICHUH CBS3U, PACIIPOCTPAHSAETCS KypHal Ha TEPPH-
topun Poccuiickoii @eneparyu. [loanucky MokHO OQOPMUTE Ha KBapTaj, Ha MOJIToa win Ha To. Llena on-
HOro HOMepa — 200 pyOei.

Kypnan «Bectauk PI'VIICy» GecriaTHO pacchluiaeTcsi BCEM OTPACIEBBIM By3aM, B psiji By30B MUHH-
cTepcTBa 00pa3oBaHMA W Hayku Poccum, IEHTpaqbHBIM M 30HAJHHBIM HAyYHO-TEXHUYECKHUM OMONMHMOTEeKaM,
HWU undopmarum.

Ilo4TOBBIN afpec pegaKIuM:

344038, r. Poctos H//l, 1. uMm. PoctoBckoro CrpenkoBoro [lonka Hapogroro Onomuenus, 1. 2.

PocToBckmii rocyAapcTBEHHBIN YHUBEPCUTET IyTeH COOOIIEHNSI.

Penakmus sxypraana «Bectauk PI'VIICy.

Tenepon: +7(863) 272-62-74. daxc: +7(863) 255-37-85.

E-mail: vim_nis@sci.rgups.ru ; nis@rgups.ru (J0omoJHUTEIbHBIN).

ApXHUB KypHaJsia 1 TpeOOBaHMA 110 0)OPMJICHHIO CTATEH pa3MelleHb]l HA caifiTax:
http://www.rgups.ru B pasaeie «3ganua» u http://vestnik.rgups.ru
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