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B pabote Ha ocHOBe ypaBHeHH [lapcu, onpenessiommx TeUeHHEe CMa304HOr0 MaTepuaia B MOPH-
CTBIX CJOSX, U MOAU(HUIIMPOBAHHOTO ypaBHEHUs PeifHONbaCca pemaeTcs 3a1a4a 0 HeyCTaHOBUBIIEMCSI TBU-
JKEHUH BSI3KOTO HEC)KMMAaeMOT0 CMa309YHOTO MaTephalia B 3a30pe MOpHUCTOoro aemmdepa. PaccmarpuBaercs
cnyqaﬁ, Koraga NpuHyAWuTCIbHAA Imogada CMa3oqHOIro MaTrepurajia Npou3BOAUTCA B OKPYKHOM U pagruaJIbHOM
HarpaBJICHUAX C YUYCTOM BJIMAHUA OpTOFOHaJIbHOﬁ AHU30TPOIIUH ITOPUCTOI'O CJI04.

B pesynbTaTe pelieHus MOCTaBICHHOW 3a/1ayd HAaiIEHO MOoJie JaBJICHU B MOPUCTOM M CMAa304YHOM
CJIOAX, MMOJTYYCHBI aHATMTUYCCKNUE 3aBUCUMOCTH IJIA yCI/IJII/Iﬁ B MacJISTHOM ITIJICHKE. KpOMC TOI'0, YCTAaHOBJICHBI
MOJyJIb TepelaBaeMoro yCuins aucOanaHca, a TakKe CTAIIMOHAPHBIA M HeCTalMOHAPHBIN KOA(M(GUIIMEHTHI
nepenaun. JlokasaHo, 9TO MpH MPHHYAUTENBHON MoJjade CMa309HOTO MaTepralia B OKPYKHOM WIIH Paidaiib-
HOM HAaIPaBIIEHUHM C YYETOM BIUSHUS OPTOTOHAIBHOW aHWU3OTPOIMHU TOPHUCTOrO ciios aemriep padboraer
0oJiee yCTOHYMBO.

[lomydeHHBIE YTOYHEHHBIE pacueTHbIE MOJEIHU IO3BOJIMIN yCTAaHOBUTH BIHSIHHE psla JOTIOJHH-
TENBHBIX (PAKTOPOB, & TAaKXKe BHIMOJHUTH CPABHHUTENBHBIN aHAN3 BHOBb IOJIYYEHHBIX PE3YJIbTaTOB U yKe
HAMEIOITUXCS. DTO MOATBEPIIIO OOJIBIIYIO TPUOJIMKEHHOCTh HOBOM MOJIEIH K PEaIbHOU MIPAKTUKE.

Kniouesvie crosa: ruapoauHaMyKa, KOHEYHOPa3MEpHBIH Jemiidep, NPUHYAUTENbHAS Mojada cMa-
309HOTO MaTepuala, IOPUCTOe KOJIBIIO, aHU30TPOIHS TPOHUIIAEMOCTH B PaIMATbHOM HAIIPABJICHUH.
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The problem of unsteady motion of a viscous incompressible lubricant in the clearance of a porous
damper is solved on the basis of the Darcy equations determining the flow of a lubricant in porous layers and
the modified Reynolds equation. We consider the case of forced flow of the lubricant which produces in the
circumferential and radial directions with regard to the influence of the orthogonal anisotropy of the porous
layer.

The result of solving the problem, the pressure field in the porous and the lubricating layer is ob-
tained by analytical dependences for the efforts in the oil film. In addition, the module of the transmitted im-
balance forces as well as stationary and non-stationary coefficients of the transmission is determined. It is
proved that upon the forced flow of the lubricant in the circumferential or radial direction with regard to the
influence of the orthogonal anisotropy of the porous layer damper works more steadily.

The obtained specified the design of the model allows to determine the influence of several addition-
al factors and to perform a comparative analysis of the newly obtained results and existing. It was confirmed
the great closeness of the new model to real practice.

Keywords: hydrodynamics, concervatory damper, forced feed of the lubricant, the porous ring, the
anisotropy of permeability in the radial direction.
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B crarbe paccMaTpuBaroTCs BOMPOCHI BIHMSHUS CIIOcO0a 3a)KUTAHUS YT HAa HapacTaHUe TIIyOWHBI
MIPOIUIABIIEHUS] OCHOBHOTO MeTalljla B HAYaJIbHBIM MOMEHT 3a)KMTraHus Ayrd. beicTpoe HapacTaHue TTyOHHBI
IIPOILIABJICHUS B HAYaJIe IIBA YMEHBIIAET pa3Mep NEPEKPBITUS 1IBA IIPU CBAPKE 110 3aMKHYTOMY KOHTYPY U
MPaKTUYECKH UCKITIoYaeT Je(eKThl B Havalle CBapKH, TAKHE KaK 0O CBAPUBAEMOTO METallia, HaOphI3ruBa-
HUe, TUI0OX0e MpoIuIaBieHnt HaYaIbHOTO yyacTKa IiBa. Beleonucannbie 1eeKThl yaaeTcsl yCTPaHUTh PU
MPUMEHEHNH OECKOHTAKTHOTO CIOCO0a 3a)KUIaHUs TyTH.

Kniouesvie cnosa: 3axxuranme ayru, HanpspkeHUE XOJOCTOTO X0/, MTyOrHa MPOIUIaBlIeHHs Hayallb-
HOTO y4aCTKa IIBa.
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In article the questions of influence on ignition way of an arch on increase of penetration depth in the
main metal at the initial moment of arch ignition are considered. The fast increase of depth of pro-melting at
the beginning of a seam reduces the amount of overlapping seam in welding on the closed contour and prac-
tically excludes defects at the beginning of welding, such as: a burn of the welded metal, splashing, bad
depth of penetration of the initial site of a seam. The described defects are managed to be eliminated at ap-
plication of a contactless way of arch ignition.

Keywords: arc ignition, no-load voltage, penetration depth of the initial section of the seam.
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PaccMoTpeH Bompoc MOCTpOEHUsI MaTEMAaTHYECKOW MOJETH CHCTEM PETYIHPOBAHMS YaCTOTOW Bpa-
IIEHHS JIBUTATENs] TIOCTOSIHHOTO TOKAa HE3aBHCHMOTO BO30Y)KIEHUS C JOMOJHUTEIFHBIM HEUETKHM PEryiis-
TopoMm. [Ipon3BeneHa HacTpoOiiKa HEUYETKOTO PEryJisiTopa, B3ATOro u3 oubiarorexu nementos Simulink, 3a-
TEM Ha €ro OCHOBE CHHTE3MPOBaHBI COOCTBEHHBIE HEUETKHE PETYJATOPHI C TparnelenJalbHbIM U CUTMOH-
JATBHBIM TIPEJICTABICHNEM TEPMOB, IO CTPYKTypaM KOTOPBIX B JAIbHEHIIEM HAIHMCAaHbI MPOTPAMMBI I
MHUKPOKOHTPOJIIEPOB. BhimosHen noxgbop Macmrabupyomux Ko3¢pUIHEeHTOB METOAOM T€HETHYECKOTO a-
roput™a. [IponsBeneHo cpaBHEHUE PE3YyIbTATOB MOJACIMPOBAHMSI IEPEXOAHBIX MPOLIECCOB ABYX Pa3HBIX He-
YETKUX PEryJIsTOPOB, a TAK)KE MOAETHUPOBAHIE U CPABHEHNE HEUETKUX PETYIATOPOB M KIIACCHYECKUX aHAJIO-
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rOBOTO M IHU(POBOTO MPOMOPIHOHATEHO-HHTETPATBHO-TUPPEePEHINANBEHBIX PETYJIATOPOB B MaKETe IPO-
rpamMm Proteus.

Knrouegvie crnosa: HedeTkas J10TvKa, HEUETKUM PETyIsaTOp, MaTeMaTHUeCKas MOJIENb, AIEKTPUIECKUN
npuBoj, KpuTepuii Puiiepa, reHETHYECKUi alrOpUTM, CHCTeMbI yripasienus, Matlab, Proteus.

THE SYNTHESIS OF THE CONTROL SYSTEM WITH THE ADDITIONAL FUZZY
CONTROLLER FOR ROTATION SPEED OF SEPARATELY
EXCITED DC MOTOR

Olkhovatov Dmitriy Viktorovich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Electric Machines and Devices»,

Postgraduate,

phone +7 (952) 572-90-62,

e-mail: olkhovatovdmitry@gmail.com

We consider the construction of a mathematical model of control systems for the frequency of rota-
tion of a DC motor of independent excitation with an additional fuzzy regulator. The fuzzy regulator taken
from the library of Simulink elements was tuned then its own fuzzy regulators with a trapezoidal and sig-
moidal representation of terms were synthesized on the basis of the structures which programs for microcon-
trollers were later written. The selection of the scaling coefficients by the genetic algorithm method is made.
The results of modeling the transients of two different fuzzy regulators are compared. Modeling and compar-
ison of fuzzy regulators and classical analog and digital proportional-integral-differential regulators in the
Proteus software package has been done.

Keywords: fuzzy logic, fuzzy regulator, mathematical model, electric drive, Fisher's criterion, genetic
algorithm, control system, Matlab, Proteus.
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O B3AUMOCBA3U OBECINEYEHHUA MPOMBIIIJIEHHON U TPAHCIIOPTHOM
BE3OINACHOCTHU B MECTAX NEPECEUYEHHUSA XKEJE3HOJIOPOXHBIX IIYTEM
N OITACHBIX IMPOU3BOJACTBEHHbBIX OBBEKTOB MAI'NCTPAJIBHOI'O
TPYBOIIPOBOJHOI'O TPAHCIIOPTA

Cutnuk Cetriana BaagumupoBHa

PocroBckwmii rocypapcTBeHHbIH yHUBepeuTeT myTer coolmenus (PI'VIIC),

344038, r. Pocto-Ha-Jlony, 1. PoctoBckoro CtpenkoBoro ITonka Hapomnoro Omnomuenus, 1. 2,
kadeapa «be30macHOCTh KU3HEACATEIIBHOCTH,

KaHIUJaT TEXHUIECKUX HayK, JIOIeHT,

tenedon +7 (863) 272-63-11,

e-mail: s.sitnik309@rambler.ru

PaccmoTpeHa B3aUMOCBSI3b IPOMBILIJICHHOW M TPAHCIIOPTHOM 0€30IacHOCTH B MECTax MEpeceyeHus
KeJe3HOAOPOXKHBIX IyTeH M ONACHBIX MPOM3BOIACTBEHHBIX OOBEKTOB MarucTpajbHOTO TPYOOHNPOBOIAHOTO
TpaHcnopra. OnpenencHsl OCHOBHBIE IPUYMHEI aBApHil, BHIITOJHEHA OLIEHKA 30H OMACHOCTHU IIPH aBapUAX Ha
MarucTpaJibHOM Ta30MpPOBOJIE B MECTE MEPECEUCHUS C JKEIE3HOIOPOKHBIMY MyTsIMH. BrisiBieHa HeoOxoan-
MOCTh IPEAyCMAaTpHUBaTh JOTOJHUTEIbHBIEC CIENUANIbHBIE MEPONPHUITHS MO OOECIEYEHUIO TPAaHCIIOPTHON
0e3omacHoCTH, 10 OOpHOE C aKTaMU HE3aKOHHOTO BMEIIATEIbCTBA.

Kniouegvle cnosa: TpaHCHOpTHas 0€30IIaCHOCTb, IMPOMBIIUIEHHAs O€30I1aCHOCTb, aBapusi, Maru-
CTpPaJILHBIN Ta30MPOBO/I, 30HBI JIEHCTBUS MOPAXKAIOMINX (AKTOPOB, TEPAKT, aKT HE3aKOHHOTO BMEIATelb-
CTBa.
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THE INTERDEPENDENCE OF PROVIDING INDUSTRIAL AND TRANSPORT
SECURITY IN THE FIELD OF CROSSING RAILWAYS AND DANGEROUS
PRODUCTION OBJECTS OF THE MAIN PIPELINE TRANSPORTATION

Sitnik Svetlana Vladimirovna

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Life safety»,

Candidate of Engineering Sciences, Associate Professor,

phone +7 (863) 272-63-11,

e-mail: s.sitnik309@rambler.ru

The interrelation of the industrial and transport security in the places of crossing the railway tracks

and hazardous production facilities of the main pipeline transport is considered. The main causes of acci-
dents have been determined; the assessment of danger zones has been performed in case of accidents on the
main gas pipeline at the intersection with the railway tracks. The need to provide additional special is ob-
tained to ensure transport security and to combat acts of the unlawful interference.

Keywords: transport safety, industrial safety, accident, main gas pipeline, affected areas, terrorist act,

act of unlawful interference.

YIK 621.313.333.2 + 06
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e-mail: wag@Kkaf.rgups.ru

OmnucaH ONBITHBIN MaKETHBIN 06pa3eu TATOBOI'O JIMHEHHOIO ACUHXPOHHOI'0 ABUTATCIIA 4JIs1 BBICOKO-

CKOPOCTHOT'O MAarHMUTOJICBUTALIMOHHOI'O TPAHCIIOPTA, MPUBEACHBI SKCIICPUMCECHTAJIBHBIC TaHHBIC CTCHAOBLIX
HUCIBITAaHUN JTMHEHHOIO JABUTATECJIA, COIOCTABJICHBI PACUCTHBLIC U SKCIICPUMCHTAJIbHBIC JaHHBIC.

Kniouesvle cnoéa: MarHuTONEBUTALIMOHHBIA TPAHCIIOPT, JTUHEHHBIA aCUHXPOHHBIN ABUTATENb, MPO-

ILOJ'H:HO-HOH@pe‘IHBIﬁ MarHUTHBIN INOTOK, paclpCACIICHUC MArHUTHOTO I10JIA, OITBITHBIA MaKETHBIN o6paseu,
OKCIICPUMECHTAJILHBIC UCCIICIOBAHU .
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Solomin Andrey Vladimirovich
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Chair «Carriages and Carriage Facility»,

Candidate of Engineering Sciences, Associate Professor,

phone +7 (863) 272-63-85,
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The experienced prototype of the traction linear induction motor was described for high-speed mag-
netogravitational transport, the experimental data of bench tests of the linear motor were given, the calculat-
ed and experimental data were matched.

Keywords: magnetogravitational transport, linear induction motor, longitudinal-transverse magnetic
flux, magnetic field distribution, experimental prototype sample, experimental studies.
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OIIPEAEJIEHUE MOMEHTOB CBOEBPEMEHHOI'O INPUT'OTOBJIEHUSA
MAPHIPYTOB BBICOKOCKOPOCTHBIX ITOE3J0B
HA CTAHUHUAX JIMHUU CMEIIAHHOI'O JIBUKEHUSA

BoaraeB Cynnaruiuio TyiimypogoBuy

ITerepOyprekuii rocynapcTBeHHbIN yHIBEpcuTeT ImyTeit coobmenwus (I1I'YIIC),
190031, r. Cankr-IlerepOypr, np. MockoBcKHiA, 1. 9,

kadenpa «ABTOMATHKA U TEIEMEXaHHUKA Ha JKEJIE3HBIX TOPOTaxy,

aCIUPAaHT,

tenepon +7-905-251-85-45,

e-mail: bstqga@yandex.ru

B nactosimiee Bpems Ha nuHusx BCJ] pabora DIl Ha CTaHIMAX HM3MEHSETCS BBOJIOM PEKHUMOB
«0OBIYHOE JIBIKCHUE» U «CKOPOCTHOE ABMKEHHEY. DTO MPUBEIIO K YBEINYCHUIO BEIUYMHBI CTAHIIMOHHBIX H
MEXITOE3IHBIX HHTepBaIoB. OOOCHOBAaHME 3THX MOKAa3aTesIeH MpeAIaraeTcsl MyTeM MaTeMaTu4eckoro Moje-
JIMPOBAHUS MPOLECCOB IBIKEHHS MOE3I0B Ha CTAHIUAX. Y CTAHOBIEHO, YTO NPH MPUTOTOBICHHH MapLIpy-
TOB IIPEyCMOTPEH 3HAYUTEIBHBIN pe3epB BpeMeHU. Pe3ynbpTaTel pac4€ToB MOKa3aiu, YTO JJIs COKPALLECHUS
HENPOU3BOAUTENIBHBIX MPOCTOEB (TIIPH YCIOBUM CBOEBPEMEHHOI'O OOECIICUEHHs IMOE3J0B MapIIpyTaMmH)
HEOOXOIMMO YYHUTBIBaTh CKOPOCTHBIE XapaKTEPUCTHUKHU, T.€. IPUTOTOBJICHUE MapIIPYTOB OCYIIECTBISTH C
y4€TOM KaTeropHui 1moes3noB (Tpy30BOi, TaCCAKUPCKUMA, BBICOKOCKOPOCTHOM U T.11.).

Knroueguvie cnosa: BBICOKOCKOPOCTHAsE MarucTpallb, BBICOKOCKOPOCTHOE JBM)KEHHE, BHICOKOCKOPOCT-
HOI MO€3]1, MACCaKUPCKUI MOe3 /T, TPy30BOM MOE3[, CTAHLUSA, MapIIPyT, CMEIIAHHOE JBUKEHHUE, dIEKTpHUIe-
CKasl LEHTPAIN3ALMSL, PEXKUM «OOBIYHOE JBIDKEHHE», PEXKHUM «CKOPOCTHOE IBHKEHUEY.

DEFINITION OF THE MOMENTS TIMELY PREPARATION ROUTES
OF HIGH-SPEED TRAINS AT STATIONS OF THE MIXED MOVEMENT LINES

Boltaev Sunnatillo Tuymurodovich

Petersburg State Transport University (PSTU),

9, Moscovsky av., Saint Petersburg, 190031, Russia,
Chair «Automation and Remote Control on Railwaysy,
Postgraduate,

phone +7-905-251-85-45,

e-mail: bstqga@yandex.ru

Today, HSL interlocking is limited by entering «normal» mode and «high-speed». It is a reason to
increase the station intervals and intervals between trains. The rationale for these indicators is proposed by
mathematical simulation of the movement of trains at stations. It has been established that is provided a sig-
nificant reserve in the preparation time routes. The results of the calculations are showed that the reduction
unproductive downtime (provided timely provision of train routes) should be considered by speed character-
istics, i.e., the set routes should be adapted to the categories of trains (freight, passenger, high speed, etc.).

Keywords: high-speed line, high-speed traffic, high-speed train, passenger train, freight train, station,
route, hybrid lines, interlocking, «normal» mode, «high-speed» mode.
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kadeapa «ABTOMaTHKa U TeJIEMEXaHNKa Ha ’KeJIe3HOAOPOKHOM TPAHCIIOPTE»,
KaHIMJAT TEXHUYECKUX HayK, JOLCHT,

tenedon +7 (863) 272-63-02,
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PaccmarpuBaroTCcsi METOBI BBIYMCIICHUM, CBA3aHHBIX CO CHEKTPAJbHBIMH NPEOOPa30BaHUSIMH JTUC-
KpeTHhIX ¢yHKIUH. CrnekTpaibHOe MpeoOpa3oBaHKe SBISIETCS elle OJHOH (OpPMOW Mpe/CcCTaBICHUS AHC-
KPETHOH (YHKIIUH, HApsLy ¢ TAaOIUYHOW, CHMBOJIMYECKOH B HEKOTOPOM Oasuce, anrebpandeckoi, moiIuHo-
MHUAJIBHON. BONBIIMHCTBO TEXHMUYECKH PeaM30BaHHBIX YCTPOHCTB MOCTPOCHO HA ABOMYHBIX JIOTMYECKHX
(GYHKIMSX; TIpeliaraeMble B CTaThe METOJIBI PACTIPOCTPAHSIIOTCS HA JF000E Ynciio apryMeHToB. CreKkTpaib-
HOE TIpE/ICTaBIICHHE MEHEEe U3BECTHO MO HECKOJIBKUM MPUYMHAM. Bo-TiepBbIX, MEHee MOHSATHO IS HauuHa-
IOLIMX W3y4YeHHE: HAalpUMep, CTyIeHTaM H3JlaraeTcsi Teopus UU(ppPOBBIX aBTOMATOB, B IPUBBIYHOM anredpa-
N4ecKOM 0a3uce UM MOHSITHAs, OAHAKO B IPYTUX MPEIMETaX, CBA3aHHBIX, HAIIPUMED, C PAANOTEXHUKOH, OHU
CTaJIKUBAIOTCSI C JUCKPETHBIM NpeoOpa3zoBanneM Dypbe, Iyie MPUCYTCTBYET MEPEXO]] MEXIY BPEMEHHBIM
MpeacTaBiIeHueM U (a30BbIM, MM YaCTOTHBIM. BO-BTOpBIX, B HAYYHOH JHMTEpaType CIEKTPaJIbHBIM NPeod-
Pa3oBaHUsM YAEISUIOCHh MEHbIIE BHUMAHHS UCTOPUYECKH, T.K. B HUX MIPUCYTCTBYIOT HE CIIOXKHBIE, HO AOCTa-
TOYHO TPOMO3J/IKHE BBIYMCIICHUS, a MPEbIYIINE TIOKOJICHUS KOMITLIOTEPOB C MAJIOW MaMSITHIO U HEBBICOKUM
OBICTpPOZICHICTBIEM OBLTH HENPUTOMNHBI JUIsl peallu3allid BBIYUCICHUN. B-TpeThbUx, HA CErOAHSANIHUAN JIeHb
COBpPEMEHHbIE MUKPOIPOLIECCOpPHBIE MH(OpMaoHHO-ynpasisitomue cuctemsl (MUYC), B yacTHOCTH Ha
KEJIe3HOJJOPO’KHOM TpPAHCIOPTE, MOCTPOSHBI Ha 0a3e BBICOKOIPOW3BOIMTEIBHBIX IPOIECCOPOB, MHKPO-
KOHTPOJIIEPOB, KOTOPBIE CIIOCOOHBIE BBIMIOJIHHUTE 3TH ONEpaIy NMPaKTUIeCKH MIHOBeHHO. [lenbro uccneno-
BaHUsl SBJSIETCS! MOBBIIEHUE 3(PHEKTUBHOCTH, YHUBEPCAIBHOCTH U PEAIM3yeMOCTH METOJIOB KOHTPOJIS U
oOHapyXeHHUsl HEMCIIPaBHOCTEH 117151 HOBBIX KitaccoB MUY C Ha xene3HOZOPOKHOM TPAHCIIOPTE B YCIOBHUSIX
OrpaHWYeHHs TI0 BPEMEHHU HCIIOJIHEHUS TECTOB W BHYTPEHHEH MaMsTH CHCTeMBI. B XoJe uccienoBanus pe-
LICHBI CIEAYIOIIUE 3a1a4H: OLUEHKA BBIYUCIUTEIBHONW CI0XKHOCTH CIIEKTPATBHOTO Pa3IoKeHHUs! AUCKPETHBIX
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(hyHKIMIA B pa3UYHBIX 06a3ucax U BEIOOp HamboJIee MOAXOMSINETO IS PeaTu3aliuid OBICTPHIX BHIYUCIICHHUIA;
pa3paboTKa BRIYUCIUTEIHHO Y(P(GEKTUBHBIX METOAOB U MPOLCAYP TCXHHUUYSCKON TUATHOCTHKH alnapaTHOTO
u nporpammuoro obecrneuenuss MUYC.

Knioueswvie cnosa: criekTp nUCKpeTHON QyHKIMHU, Oa3uc pa3ioKeHUs] AUCKPETHOU (YHKIMH, TEXHHU-
YyecKast IMarHOCTUKA, CAMOTECTUPOBAHUE IIU(PPOBBIX YCTPOUCTB.

EFFECTIVE COMPUTATION OF THE DISCRETE FUNCTIONS SPECTRA
FOR THE BUILT-IN SELF-TESTING OF MICROPROCESSOR INFORMATION
CONTROL SYSTEMS IN RAILWAY TRANSPORT

Butakova Maria Alexandrovna
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Shvalov Dmitriy Viktorovich

Rostov State Transport University (RSTU),
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Candidate of Engineering Sciences, Assosiate Professor,

phone +7 (863) 272-63-02,
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The article is devoted to the development of the computation methods connected with spectral con-
versions of the discrete functions. The spectral conversion is one more form of representation of the discrete
function as well as symbolical in some base, algebraic, polynomial. Most of the technically realized devices
are built on binary logic functions; the proposed methods in the article are applied to any number of argu-
ments. The spectral representation is less known for several reasons.Most technically realized devices is con-
structed on binary logic functions; the methods offered in article extend to any number of arguments. Spec-
tral representation is less known for several reasons. Firstly, it is less clear for beginners to study, for exam-
ple, the students are presented with the theory of digital automatic machines, they understand them in the
usual algebraic basis; however, in other familiar subjects, for example radio engineering, they face with dis-
crete fourier transformation where there is a transition between a temporal representation and phase, or fre-
guency. Secondly, in the scientific literature, less attention has been given to the spectral transformations,
because they aren’t investigated fully, but it is done rather cumbersome calculations, and previous genera-
tions of computers with small memory and low speed were not suitable for the implementation of calcula-
tions. Thirdly, today modern microprocessor-based information management systems (MIMS), particularly
in rail transport, are built on the basis of high-performance processors, microcontrollers, which can perform
these operations instantly. The purpose of the study is to increase the efficiency, universality and feasibility
of methods for monitoring and detecting malfunctions for new classes of MIMS in railway transport in con-
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ditions of time-limited execution of tests and internal memory of the system. In the course of the study, the
following problems were solved: the estimation of the computational complexity of the spectral decomposi-
tion of discrete functions in different bases and the choice of the most suitable for the implementation of fast
computations; the development of computationally effective methods and procedures for technical diagnos-
tics of hardware and software MIMS.

Keywords: the discrete function spectra, the base of expansion of the discrete function, the technical
diagnostics, the self-testing of digital devices.
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tenedon +7 (863) 272-64-05,
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IManosanosa I0aus BaagmmuposHa
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tenedon +7 (863) 272-63-02,
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AKTyaM3upoBaHa npodeMa CUHTE3a CUCTEM MOHMTOPUHTA M JTUATHOCTUKH Ha YKEJIC3HOIOPOXKHOM
TpaHcnopre. O00CHOBaHA BO3MOYKHOCTh TIOCTAHOBKH 3314l «BbIOOP CHCTEMbI MOHUTOPHHIA M JUArHOCTH-
K 00BEKTOB TPAaHCHOPTHON WHPPACTPYKTYPhI» B paMKax MeToaa Mop¢oJIoruiecKkoro aHanmmsa. Pazpabora-
Ha MopQoJIorHIecKas MOJIENb pobieMHoN cuTyanuy. ONTUMU3AIUS PEHIeHNs TIOCTABICHHOMN 3a/1aud pac-
CMOTpEHA B JIByX BapHaHTaxX: IMOJHOW OMPECICHHOCTH JaHHBIX (IeTEepPMUHHUPOBAHHAS MOCTAHOBKA) U CTa-
TUCTHYECKOIN HEOTPEAEeTIEHHOCTH.

Kntouegvle crosa: cucteMbl MOHUTOPHHTA U IMATHOCTHKH HA JKEJIE3HOJJOPOXKHOM TPaHCIIOPTE, 00h-
€KTBI TPAHCIIOPTHON HHPPACTPYKTYPHI, MOP(HOJIOTHUECKHI aHATIN3, TPUHSATHE PEIICHHH.

DEVELOPMENT OF THE MORPHOLOGICAL MODEL OF PROVIDING COMPLEX
TRANSPORT PROCESSES BY MONITORING AND DIAGNOSTIC SYSTEMS
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The problem of synthesis of monitoring and diagnostic systems in railway transport is deremined.
The possibility of setting the task of «selecting a system for monitoring and diagnosing transport infrastruc-
ture objectsy is founded in the framework of the morphological analysing method. The morphological model
of the problem situation was developed. The optimization of the solution of the problem is considered in two
ways: complecation of the determinacy of the data (deterministic setting) and statistical uncertainty.

Keywords: monitoring and diagnostic systems in railway transport, transport infrastructure facilities,
morphological analysis, decision making.
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CYINHOCTBb U OCOBEHHOCTHU PEAIMN3AIMU IMPOEKTHOI'O MEHE/IKMEHTA
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ITpoeKTHBIH MEHEIKMEHT MPEeICTaBICH KaK KII0UeBON (PaKTOp YCHEUIHOH pa3pabOTKU U BHEIPEHUS
WHHOBAIM{ Ha >KEJIE3HONOPOXHOM TpaHcnopTe. IlpoananusupoBana cpena GpopMupoBaHus U BHEIPEHUS
nHHOBauui. Ha mpumepe KomruiekcHON cucTeMbl yNnpaBieHHsS COPTHPOBOYHBIMHU IMPOILIECCAMHU MPOUILTIO-
CTPUPOBAaHA TEXHOJOTHUS UCCIIEOBAHUS KPUTHYECKOro myTH mpoekTa. CHopMyarpoBaHbl OCHOBHBIE KOMITE-
TEHIIUHU, KOTOPBIMH JOJDKEH 00JIaiaTh PyKOBOIUTENb IPOEKTA.

Knroueguvie cnosa: ”HHOBaIIMOHHBIN MTPOEKT, IPOEKTHBIH MEHEIKMEHT, KPUTHUECKUN MyTh, CTPYKTY-
pa, KOpIOpaTHUBHAsI KYJbTypa, CTHJIb YIPABICHUS PYKOBOAMTEIEH INPOEKTHOM OpraHU3allid, NMPOEKTHBIA
KOHTPOJUTUHT, TPO)eCCHOHAIBHBIE KOMIIETEHIINH PYKOBOAUTEIISI IPOEKTA.
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Doctor of Engineering Sciences, Professor,
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In this article the project management is presented as a key factor for the successful development and
implementation of innovations in rail transport. Also, the environment of formation and introduction of in-
novations have been analyzed. On the example of the integrated control system for sorting processes, the
technology for studying the critical path of the project is illustrated. The main competencies that the project
manager should have are formulated.

Keywords: innovative project, project management, critical path, structure, corporate culture, man-
agement style of project organization managers, project controlling, professional competence of the project
manager.
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MATEMATHYECKASA MOJEJIb IO ITPOI'HO3MPOBAHUIO I'PY30IIOTOKA
KHUTASA U IO)KHOU KOPEU MEXKIY HEHTPAJIBHOU U KHOKHOU A3ZUEU

Ymapos Xacan KooniioBuu
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B craTbe npeacraBieH KOppeasIMOHHO-PETPECCHOHHBIN aHAIN3 B3aMMOCBSI3H SKOHOMHUECKUX (hak-
TopoB U rpyzonoroka Kuras u IOxuoit Kopen mexnay Llentpansroit 1 FOxxHo# Asueil. bouta BoisiBieHa Tec-
Has CBS3b MEXAY TPy30IOTOKOM >KEJIE3HOJOPOKHOTO TPAHCIOPTA M TaKUMH ITOKA3aTENsIMH, KaKk BaJlOBOU
BHyTpeHHu mpoaykT Kuras u FOxnoit Kopen, LlentpansHoii u FOxHol A3un. B xozne nccnenoBanuii Obuia
pa3paboTaHa MaTeMaTH4ecKast MOJIEIb IPY30II0TOKA C YUYETOM PacCMaTPHBAEMbIX SKOHOMUUYECKHUX (DaKTOPOB
JUTSL UCCIIEAYEMOTO NOIUToHa. [IpeyioskeHHBIH alrOpuT™ MOCTPOEHUS TPOrHO3HOM MaTeMaTHYECKON MOJe-
mm rpy3omnoroka Kuras u HOxnoii Kopen mexny Llentpansroii u FOxHOM A3uei mo3BOJIUT BEIOPATh TEXHU-
YecKHe PelleHus], ONpeieitone paboTy Kelle3HO! JOporu JIMHINE AHTpeH — [lam B Oyayiiem, a Takxe or-
TUMaJIbHBIE BAPHUAHTHI YCHJICHUS €€ MOIIIHOCTH Ha MEPCIIEKTHUBY.

Knrouegvie cnosa. KoppenslIMOHHO-PErPECCUOHHBIN aHalIN3, TPY30I0TOK, NMPOTHO3, BAJIOBOW BHYT-
PEHHUI IPOIYKT.

MATHEMATICAL MODEL FOR THE TRAFFIC FORECASTING CHINA
AND SOUTH KOREA BETWEEN CENTRAL AND SOUTH ASIA

Umarov Khasan Kobilovich
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The article presents the correlation and regression analysis of the relationship of the economic fac-
tors and the traffic of China and South Korea between Central and South Asia. It was found on close rela-
tionship between the railway transport flows and indicators such as gross domestic productivity of China and
South Korea, Central and South Asia. The studies developed the mathematical model of traffic taking into
account economic factors which were considered for the test site. The proposed algorithm for constructing
the predictive mathematical model between Central and South Asia, China and South Korea traffic allows
you to choose solutions that define the work of the railway line Angren — Pap in the future as well as the best
options for strengthening its capacity in the future.

Keywords: correlation and regression analysis, freight transport, forecast, gross domestic product.

YK 656.22 : 656.07 + 06

PA3BUTHUE MOJIUTOHHBIX TEXHOJIOIW MEPEBO30OK
HA OCHOBE COBEPHIEHCTBOBAHUS JOT'HCTHUYECKOI'O YIIPABJIEHUSA
BATOHOIIOTOKAMM B I'PAHUIIAX HECKOJIBKHUX JOPOI'

YepusieB Asekceii I'epaabnoBuy

PocToBckwmit rocynapcTBeHHBIH yHHBEpcHUTET IyTelt coobmerns (PTYIIC),

344038, r. PoctoB-Ha-/ony, mi. PoctoBckoro CrpenkoBoro Ilonka Haponnoro Onomyenus, a. 2,
kadenpa «YpaBiieHUe KCILTyaTallMOHHON paboTOn,

KaHAMJAT TEXHUYECKUX HayK, JOLCHT,

tenedon +7 (863) 272-64-44,

e-mail: uer@kaf.rgups.ru

3y0xoB Bukrop Hukosaesnu

PocToBckuii rocynapcTBeHHBIN yHUBEpcUTET myTe coobmenus (PTYIIC),
kadeapa «YpapiieHUe KCILTyaTallMOHHON paboTOn,

JOKTOp TEXHUYECKUX HayK, mpodeccop,

tenedon +7 (863) 272-64-44,

e-mail: uer@kaf.rgups.ru

YeboTrapeBa EBrenust AHapeeBHa

PocToBckuii rocynapcTBeHHBIN yHUBEpcUTET myTel coobmenus (PIYIIC),
kaeapa «YmpapieHre SKCIUTyaTalliOHHON paboToiiy,

KaHIU/aT TEXHHYECKUX HaYK, JOICHT,

tenedon +7 (863) 272-64-44,

e-mail: Abrosimova@ya.ru

[IpuBeneHbl aHAMN3 TEKYIIErO COCTOSHUS U MEPCIEKTUBBI Pa3BUTHS TPY30BBIX U NMACCAKUPCKUX TIe-
peBo3ok Ha FOre Poccun. PaccMoTpeHbl OCHOBHBIE acleKThl MEPexo/ia K TMOJIUTOHHON MOJETH YIpaBIeHUS
KEJIC3HOJOPOXKHBIMU II€PEBO3KaMU. Y CTaHOBJIEHbI Hau0oJIee BeCOMBbIE (haKTOPBbI, ONPEEIISIOIINE IPAHULIBI
IOsxHOTrO MONMUroHa, U OKKUAAEMBIE PE3YIBTATHI OT peaNU3alMi KOHIENIIUY OJUTOHHBIX TEXHOJIOTHH.

Kniouesvie cnosea: NMOIUTOHHBIE TEXHOJIOIUH, JIOTUCTUKA, YIPABICHUE IEPEBO3KAMU, 3KCIIOPTHBIE
MIEPEBO3KH, MEPONPUATHS, (P PEKTHBHOCTE.
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DEVELOPMENT OF POLYGON TECHNOLOGIES OF TRANSPORTATIONS
ON THE BASIS OF ENHANCEMENT OF LOGISTIC MANAGEMENT
OF RAIL CARS WITHIN THE BOUNDARIES OF SEVERAL ROADS
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The article presents the analysis of the current state and prospects of the development of freight and
passenger traffic in the South of Russia. The main aspects of the transition to the field control modelling
railways are described. The most significant factors that define the south boundary of the landfill are estab-
lished, and the results from the implementation of the concept of polygon technologies are expected.

Keywords: polygon technology, logistics, transportation management, export, events, efficiency.
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SKCHEPUMEHTAJIBHOE MCCIEAOBAHUE JEPEBOKOMIIO3MIIMOHHBIX
HACTWJIOB INTPUMEHUTEJIBHO K MOCTOBBIM KOHCTPYKHIUAM

IIpouenko JAmutpuii BiagumupoBuny

Cubupckuii rocyaapcTBeHHbIN yHUBepcuTeT myTeit coodmenus (CI'YIIC),
630049, r. HoBocubupck, yi. Jlycu Kosanbuyk, 1. 191,

kadeapa «MoCThI U TOHHENN,

aCIIUPAHT,

e-mail: taypanbridges@gmail.com

PaccmoTpeHa BO3MOXHOCTb HPUMEHEHUS JEPEBOKOMIIO3UIIMOHHOTO HACTHJIA B Ka4eCTBE MPOE3Ken
4acTH Ha MOCTOBBIX mepexofax. IIpoBeneH cpaBHUTENBHBIN aHAIM3 3apyOeKHBIX KOHCTPYKIHUI-aHaJIOTOB,
pa3paboTaHO OTEUECTBEHHOE pEIlleHHe TaKOro HACTHIIA ¢ MPUMEHEHHWEM MaTepHalioB, MPOM3BOJAMMBIX Ha
tepputopun PO. B wacTHOCTH, IpOBEIEHBI UCIIBITAHUS HAa MPOYHOCTH M KECTKOCTh TPEX IUIUT C MIPUMEHe-
HUEM CIEIHMaIbHON CHIIOBOM YCTaHOBKH, UMUTHPYIOIIEH I'pPaHUYHbIC YCIOBHS 3aKPEIJICHUS IUIMT HacTHIIa
Ha BpeMeHHbIX Moctax « TAVITAH». Bo Bpems IIpoBEICHHS MCIIBITAHMIT OMH 00pasell ObUI MCIBITAH Ha
Harpys3Ky, B 2,16 pa3a mpeBHITIAIONIYIO TIPEeAeTbHYI0 MOABIKHYI0 Harpy3ky K14 B coorBerctBum ¢ 'OCT P
52748-2007, 6e3 BUIUMBIX TOBPEKIACHUN U TPEIIUH.

Bce monyueHHbIe DKCIIEpUMEHTAIBHBIC JIaHHbIE OBUIM COTOCTABJICHBI C TEOPETUYECKUMH 3HAYCHHSI-
MH, MOJYYEHHBIMHU MOCJIC MPOBEJCHHS pacyeTa B KOHEYHO-3JIEMEHTHOW mporpammHoii cpene Midas Civil
2015 v1.1 Midas Information co. Ltd, B pe3ynbraTe 4ero oka3ajioch, YT0 3HaUYSHHS IPOrHOOB BO BeeX 00pas-
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[1aX HaXOZSATCA HI)KE aCUMIITOTHI TEOPETUYECKUX PE3yJIbTaTOB, 3 MAKCUMAIIFHOE PACXO0XICHUE COCTABIISET
10,3 %, 9TO CBUAETENBCTBYET 00 aJICKBATHOCTH PACYCTHON MOJICIIA U MPABOMEPHOCTH MIPUMEHEHUS METOIa
KOHEUYHO-3JIEMEHTHOT'O pacdyeTa MPUMEHUTEIHHO K IEPEBOKOMIIO3UIITMOHHBIM TITUTAM.

Kntouegvle cnosa: monuMepHbIE KOMITO3UIIMOHHBIE MAaTEepUabl, MOCTBHI, IPOJETHBIE CTPOCHHA,
HACTHJI, IOPOXKHOE TIOJIOTHO, ePEBOKOMIIO3UTHAS IUTHTA, BpeMeHHbIe MocThl « TAMITAH».

EXPERIMENTAL INVESTIGATION OF WOOD-COMPOSITE
CARRIAGEWAY APPLICABLE TO BRIDGE STRUCTURES

Protsenko Dmitriy Vladimirovich

Siberian State Transport University (SSTU),

191, Dusi Kovalchuk str., Novosibirsk, 630049, Russia,
Chair «Bridges and Tunnelsy,

Postgraduate,

e-mail: taypanbridges@gmail.com

The possibility of applying wood composite flooring as a roadway on bridge crossings is considered.
It has been carried out on the comparative analysis of foreign designs as analogues. A domestic structure of
such a flooring has been developed with the use of materials produced in the territory of the Russian Federa-
tion. In particular, the tests were carried out on the strength and rigidity of three plates using a special power
unit simulating the boundary conditions for securing the decking plates on temporary TAIPAN bridges. Dur-
ing the tests, one sample was tested for a load greater 2,16 to the maximum mobile load K14 in accordance
with GOST R 52748-2007 without visible damage and cracks.

All the experimental obtained data were compared with the theoretical obtained values after the cal-
culation in the Midas Civil 2015 v1.1 Midas Information co. Ltd, as a result, it turned out that the deflection
values in all the samples are below the asymptote of the theoretical results, and the maximum discrepancy is
10,3 %. This testifies to the adequacy of the computational model and the validity of the application of the
finite element calculation method to woodcompositional slabs.

Keywords: polymer composite materials, bridges, span structures, decking, roadway, wood-
composite slab, temporary bridges TAIPAN.

V]IK 625.143.482

MPUMEHEHUE ONTOBOJIOKOHHBIX TEXHOJIOTUM 1A JUATHOCTUKHU
BE3BAJIJIACTHOTI'O IIYTHU

Casun Asexcanap Bragumuposny

AO «Hay4uHo-ucce10BaTeNbCKUil HHCTUTYT JKEIE3HOI0POXKHOT0 TpanctopTay (AO «BHUNKT»),
107996, Poccus, r. Mocksa, 3-1 MeITumuncKas yi., 1. 10,

UcnprTaTenbHbIi HEHTD,

KaHUIaT TEXHUIECKUX HAYK, 3aMECTHTENh F€HEPAITBHOTO TUPEKTOPa — HAYaIIBHUK [IEHTPA,
tenedon +7 (499) 260-41-36,

e-mail: 2604136@mail.ru

Ha Dxcnepumentansiom kombiie AO «BHUMIXKT» crt. Lllepbunka B nexabpe 2016 rona 3aBepiieHs
CPaBHUTENIbHBIE HCTIBITAHUS YeThIpeX TUIIOB Oe30ainacTHhIX KoHCTpykiwmid mytu: LVT (PXX/ctpoit, Poccust),
FFB (MaxBdogl, I'epmanust), NBT (Alstom, ®panuus), EBS (Tines, [Tonbma). McnbiTanust TpoBeieHBI B CO-
OTBETCTBUU C MPOrpamMMoi u MeToaunkoi, yreepxkaeaHoil OAO «PX». [IpomymeHHpii TOHHAX 1O OIIBIT-
HOMY YYacCTKy U3 YEeTBIpeX KOHCTPYKIHi coctaBui 600 miH T 6pyTTo. IIpeacraBneHs! onmucanne onToBOJIO-
KOHHOW CHUCTEMBI TMarHOCTHKH 3EMJISTHOTO ITOJIOTHA U PE3YJIbTaThl €€ UCTIBITAaHUH.

Kniouesvie cnosa: 6e306annacTHeId MyTh, UCIIBITAHUS, DKCIIEPUMEHTAIBHOE KOJBIIO, ONTOBOJIOKOH-
Has IUarHOCTHKA.
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USE OF FIBRE-OPTICAL TECHNOLOGIES FOR DIAGNOSTICS
OF THE BALLASTLESS WAY

Savin Alexander Vladimirovich

Company Railway Research Institute (JSC «VNIIZhT»),
10, 3rd Mytischinskaya str., Moscow, 129626, Russia,
Deputy Director General — Head of Test Center,
Candidate of Engineering Science,

phone +7 (499) 260-41-36,

e-mail: 2604136@mail.ru

In December 2016 comparative tests of four types of nonballast trackforms: LVT (RZDstroy, Rus-
sia), FFB (MaxBaogl, Germany), NBT (Alstom, France), EBS (Tines, Poland), laid on JSC «VNIIZHT» Test
Loop near Scherbinka railway station were completed. Tests were carried out in accordance with the pro-
gram and methodology was approved by JSC «RZD». Tonnage on the test area where four trackforms were
laid is equal to 600 million tons gross. The description of fiber-optic diagnostic system of the subgrade and
the results of its tests was presented.

Keywords: nonballast track, tests, Test Loop, fiber optic diagnostics.

YK 621.331 : 621.311

OHEHKA TEXHUYECKOI'O COCTOSIHUA BIz‘ICTPOI[EI?'ICTBYIOIHI/IX .
BBIKIIOYATEJIEN TATI'OBBIX INOJACTAHLUUU, OBOPYJAOBAHHBIX CUCTEMOMU
TEXHUYECKOI'O JUATHOCTHUPOBAHUA

I'opbkun Aprém BiagumupoBuy

OmMckuit rocynapcTBeHHBIN yHUBEpcuTeTa myten coobmenuit (OmI'YIIC),
644046, r. Omck, np. K. Mapxkca, a. 35,

kaenpa «IlonBHKHOM cOCTaB 3JTEKTPHUUECKHX JKEJIE3HBIX JOPOT»,
ACIHUPAHT,

tenedon +7-960-991-23-56,

e-mail: wert 81 06 _28@mail.ru

PaccMoTpeHBI BOIPOCHI JAMArHOCTUPOBAHUS TEXHMYECKOTO COCTOSHHS OBICTPOJCHUCTBYIOIIUX BbI-
KJIIOYaTeed U N3MEHEHUS KPUTEPUEB OLEHKH UX NapaMeTPOB MO CYMMapHOMY 3HAYEHHIO KOJIMYECTBA AJICK-
TPUUYECTBA C YUETOM M3HOCA UX JYTOTACAIINX KOHTaKTOB. ClesaHbl BEIBOJIBI O IIEJIECO00Pa3HOCTH yBEIHYe-
HUS MEKPEMOHTHOI'O HHTEPBaIa JIst ObICTPOACUCTBYIOIINUX BHIKIIOYATEIICH.

Knouesvle cnosa: OBICTPOICHCTBYIONINI BBIKJIIOUATEIb, KOJHUECTBO JICKTPUUIECTBA, TyrOracUTe Ib-
HbI€ KOHTAKTBI, SJIEKTPHUYECKAs IyTa, peCypc, TEXHHUECKOe 00CTyKIUBAHHE, IKCILTyaTaIusl, KPUTEPHIA.

ASSESSMENT OF TECHNICAL CONDITION OF HIGH-SPEED SWITCHES OF THE
TRACTION SUBSTATIONS EQUIPPED WITH THE TEST SYSTEM

Gorkin Artem Vladimirovih

Omsk State Transport University (OSTU),
35, K. Marx av., Omsk, 644046, Russia,
Chair «Rolling Stock of Electric Railwaysy,
Postgraduate,

phone +7-960-991-23-56,

e-mail: wert_81 06_28@mail.ru

In article the questions of diagnosing of technical condition of high-speed switches and change of
criteria for evaluation of their parameters on total value of amount of electricity taking into account wearing
their arc-extinguishing contacts are considered. The conclusions are drawn on expediency of increase in a
between-repairs interval for high-speed switches.
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Keywords: high-speed switch; amount of electricity; arc-extinguishing contacts; electric arch; re-
source; maintenance; operation; criterion.

VJIK 681.3

IHEPCIHEKTUBHBIE HAIIPABJIEHUA MOJIEPHU3ALIUU
NH®OPMALINOHHO-U3MEPUTEJIBHBIX CUCTEM SHEPI'OOBBEKTA
HA TPAHCIIOPTE

KynpsimoBa FQnust BukropoBHa

Camapckuii rocygapcTBeHHbINH YyHUBepcHUTeT myTeit coodmenus (Caml YIIC),
443058 r. Camapa, yn. CBoOo1bI, 2B,

kadeapa «Maremarnka, HHGopMaTHKa U HH(OOPMAITMOHHEIE CHCTEMBD»,
aCIHpaHT,

tenedon +7-927-201-27-83,

e-mail: Julialbion@gmail.com

Edumor Anapeii AjlekcaHapoBHY

CamMapckuii rocy1apCTBeHHBIN YHUBepcUTET mmyTei cooomenus (Caml VIIC),
kadenpa «MexaTpoHHKa, aBTOMATU3AIUS U YIPABICHUE HA TPAHCTIOPTEY,
acIUpaHT,

tenepon +7-927-209-06-30,

e-mail: aefimov08@yandex.ru

®panracos Imurpuii HukosaeBn4

Camapckuii rocyaapcTBeHHbIH yHUBepcuTeT myteld coodmenus (Caml YIIC),
kadenpa «MartemaTrka, nHHOPMATHKA ¥ WH(HOPMAITMOHHBIE CUCTEMED,
KaHAU1aT TEXHUYECKUX HAYK, JTOLEHT,

tenepon +7-917-942-59-14,

e-mail: frantasov@mail.ru

B craThe BbIsSBIEHBI 00IIKE MPU3HAKH, TTO3BOJISIONINE TPUMEHUTH METOABI KOPPEKIIMH MOTPELTHOCTH
JUIS TIOBBIIIEHUS TOYHOCTH Y4Y€Ta 3JIEKTPOIHEPTUMH M BBISIBJICHUS KOMMEPYECKOH COCTaBISIOMIEH MOTEph
aneKkTposHepruu. IlpeanoxeHbl TeXHUYECKUE PeleHrs], MUHUMH3UPYIOIIME 3aTpaThl Ha MPOBEICHHE MO-
JIEpHHU3AIIN DKCIUTyaTHPYEMBIX CHCTeM Oe3 3aMeHBbl yCTAaHOBJIEHHOI'O 00OpYJOBaHUs, a TaKkkKe TO3BOJISIO-
[IMe KCIUTYaTUpPOBaTh HHPOPMAIMOHHO-U3MEPHUTENFHBIE CUCTEMBI B PEXKUME PEeabHOTO BPeMEHH, TeM ca-
MBIM HIOBBICUTH OTIEPATUBHOCTH MPUHUMAEMBIX YIIPABICHUECKUX PEILICHHUM.

Kniouesvie cro6a: moTepu dIIEKTPUIECKOIN SHEPTHUH, PEKUM PEaIbHOTO BPEMEHHU, HHPOPMaIHOHHAS
CUCTEMa, TIOTPEIIHOCTb.

HIGH POTENTIAL DIRECTIONS OF POWER FACILITIES
INFORMATION-MEASURING SYSTEMS OF MODERNIZATION ON TRANSPORT

Kudryashova Julia Viktorovna

Samara State Transport University (SSTU),

2B, Freedom str., Samara, 443058, Russia,

Chair «Mathematics, Informatics and Information Systems»,
Postgraduate,

phone +7-927-201-27-83,

e-mail: Julialbion@gmail.com

Efimov Andrey Alexandrovich

Samara State Transport University (SSTU),

Chair «Mechatronics, Automation and Control in Transporty,
Postgraduate,
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phone +7-927-209-06-30,
e-mail: aefimov08@yandex.ru

Frantasov Dmitriy Nikolayevich

Samara State Transport University (SSTU),

Chair «Mathematics, Informatics and Information Systems»,
Candidate of Engineering Sciences, Associated Professor,
phone +7-917-942-59-14,

e-mail: frantasov@mail.ru

In this article the hardware and software components operated in the Kuibyshev Railway informa-
tional-measuring systems of electricity metering have been analyzed. The authors find out the general op-
tions which can help in using the error correction method for the purpose of increasing accuracy of energy
accounting and identify the commercial component of power losses. Also engineering solutions that were
offered can minimize expenses for operating system updating without installed equipment replacement as
well as allow using the information and measurement systems in real time to increase the efficiency of man-
agement decisions.

Keywords: losses of electric energy, real time mode, information system, inaccuracy.

YK 621.3.053.21

3AIATA 3A3EMJISIIOIIETO YCTPOMCTBA TATOBOM NMOACTAHIIMA
OT KOPPO3UU BIYKIAIOIIUMHU TOKAMHA .
ABTOMATHYECKOU JAPEHA’KHOU YCTAHOBKOU

MenBeneBa AHHa AJIEKCAHAPOBHA

OO01IeCTBO ¢ OTrpaHUIEHHOW OTBETCTBEHHOCTHIO HAYYHO-TIPOU3BOICTBEHHOE MIPEANPUATHE «ATPOH»
(OOQO HIIIT «Anpony),

644027 r. Omck, Kocmuueckuii mp., 31A,

HWHXCHEP-CMETYHK,

tenedon +7 (923) 673-68-15,

e-mail: maal024@yandex.ru

[pu 3amuTe 323eMIISFOIIETO YCTPOHCTBA TATOBON MOJCTAHIIUN OT KOPPO3UH Oy KIAIONITIMH TOKaMHU
C TIOMOIIBI0 aBTOMATUYECKOM JIPEHAKHOW YCTAHOBKU aKTYaIbHBIM SIBJISICTCSI BOIPOC O BIUSIHUW WMITYJIBCHO-
ro peXXuMa ee padoThl Ha MPOLECC 3aluThl. [ OTBeTa Ha MMOCTABJICHHBIH BOMPOC PaCCMOTPEHA CHCTEMa
«TATOBAs PEIbCOBAs CETh — 3a3eMIIsIIoNIee YCTporucTBO Tsarosor nojactanuuu (3Y TII)» ¢ mpumeHeHuem as-
TOMAaTUYECKOW JIPEHaXHOW YCTAaHOBKH M 0€3 Hee B JBYX KpalHHX CIydasx: KOT/a JIOKOMOTHB HaXOJHTCS
BJIaJIEKE OT TATOBOM MOJICTAHITMU U YaCTh TSATOBOTO TOKA BO3BpAIaeTCsl HA MUHYC UCTOYHHKA Yepe3 dJICMEH-
Te1 3Y TII, u B city4ae, Korja JIOKOMOTHB HAXOIUTCS BOJIU3U TATOBOH MOCTAHIIUN U BECh TATOBBII TOK BO3-
BpaIllaeTcs 10 PeTbCOBOU CETH.

s ananmza TOKOpacmpeneeHUs] B CUCTEME «TSATOBasi PEIbCOBasi CETh — 3eMJIST — 3a3eMIISIONISE
YCTPOMCTBO TATOBOMW IMOJACTAHIMHMY» 33 OCHOBY MPHUHSITA CHCTEMa M3 MHTETPO-Au(QepeHIHaIbHBIX ypaBHEe-
HUH, IPU PEIICHUH KOTOPOK MOKHO TIOJYYHTh pachpezielieHue TOKOB, B 3JIEMEHTaX 3a3eMJISIOIIETO YCTPOH-
cTBa. /{7151 OLIEHKM 3aIUTHI SJIEMEHTOB 3a3EMJISIOIIETO YCTPOMCTBA OMPENETISAETCS MOTEHIINAT KaXKI0TO dJie-
MEHTa 3a3eMIISIOIIEr0 YCTPOHCTBa OTHOCUTEIBHO MeIHO-CYyib(aTHOro 3jekrpoaa cpasHenus (MCD). Tlo
MOJTyYE€HHBIM Pe3yJbTaTaM CJIIeIaHbl COOTBETCTBYIOIIME BBIBOJIBI O HEOOXOUMOCTH U BO3MOXKHOCTH TTPHME-
HEHUS aBTOMATHYECKOH peHaxHOW ycTaHOBKH Jutst 3amuThl 3Y TII oT Koppo3uu Oy K IatolnUMI TOKaMH.

Knouesvie croga: 3a3eMIsIIoniee yCTPONCTBO, TATOBAs MOACTAHITHS, Oy KIArOIIHEe TOKH, aBTOMATH-
gecKas IpeHaKHasi YyCTAaHOBKA, 3alTUTHBIA MOTSHIINAI, HMITYJILCHBIN PEXUM paOOTHI.

AUTOMATIC DRAINAGE UNIT PROTECTION GROUNDING GRID TRACTION
SUBSTATION FROM ELECTROCORROSION STRAY CURRENTS

Medvedeva Anna Alexandrovna
Public Limited Company Sientific and Production Enterprise «Adron» (PLC SPE «Adrony),
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31A, Space av., Omsk, 644027, Russia,
Estimating Engineer,

phone +7 (923) 673-68-15,

e-mail: maal024@yandex.ru

The automatic drainage unit operates in the pulsed mode. If it is applied as protection traction substa-
tion grouding grid it is necessary to consider the impact of its work on the protection process. This can be
done by assessing the distribution of currents in the system «traction rail network — traction substation groud-
ing grid».

The analysis of the current distribution in the system «traction rail network — traction substation
grouding grid» is basically adopted to the system of differential-integral equations. To assess the protection
of elements of the grouding grid it is determined the potential value of each element of the grouding grid
from copper-sulfate reference electrode. The results are showed that automatic drainage unit will be applicat-
ing of the installation to protect traction substation grouding grid from electrocorrosion stray currents.

Keywords: grounding grid, traction substation, stray current, automatic drainage unit, protective po-
tential, pulse mode conversion.

YK 621.311

XAPAKTEPUCTUKH MPODUJIENA IIYTU HA DJIEKTPUOPUIIMPOBAHHBIX
YYACTKAX KEJE3HBIX TOPOI' B ACIIEKTE KJACCUPUKAIIUN THUIIOB

Yepemucun Bacnianii TuroBnu

OMckuii ToCyJapCTBEHHBIN yHUBepcuTeT myTeit coodmmenus (Oml VIIC),
644046, r. Omck, np. Kapna Mapkca, 1. 46,

kadenpa «ITonBMKHOM cOCTaB IJTEKTPUUECKHX JKEIE3HBIX IOPOTY,
JIOKTOP TEXHHMYECKUX HAYK, TIpodeccop, 3aBenyromuii kadeapoii,
tenedon +7 (381) 231-34-19,

e-mail: cheremisinvt@gmail.com

He3zeBak Biaaguciaap JleoHu10Bu4

OMCKHid TOCyAapcTBEHHBIN yHUBEpcuTeT IyTei coodmenus (OmI'YIIC),
Hay4HO-HMCCIICIOBATEIBCKAS JaCTh,

kadenpa «IeKTpOoCHAOKEHHUE JKEIE3HOJOPOIKHOTO TPAHCIIOPTAY,
KaHIUAT TEXHUIECKUX HAYK, JIOICHT, CTAPIINNA HAyIHBIH COTPYIHUK,
tenepon +7 (381) 244-39-23,

e-mail: nezevakwl@mail.ru

IlepecTenko ApreM EBrennesny

OMCKHii TOCyAapcTBeHHBIN yHUBEpcuTeT IyTei coobmenus (OmIYIIC),
kaenpa «IlonBHXKHOM cOCTaB 3JTEKTPUUECKHX JKEJIE3HBIX JOPOT»,
ACIIUPAHT,

tenedon +7 (381) 231-34-19,

e-mail: art-perestenko@yandex.ru

PaccmarpuBatoTcst xapakTepucTuKy Tpoduiell myTH, OmpeleNsioniie YHepro3arpaTHoCTh Ha dIIeK-
TpuduIMpoBaHHBIX yyacTkax. Ha nmpumepe npoduns mytu Il Trna nokazano BiusHUE EPETOMHOCTH TPO-
¢wmiIs Ha pacxof] 3JIEKTPOIHEPTUU U 000CHOBaHA HEOOXOAMMOCTH JIOTOJIHEHHUS W3BECTHOM KilaccH(UKALMN
npoduiieil myTH MO dHepro3arparHocTu. [IpeanokeHsl GpopManu3yeMble apamMeTphbl MepeIOMHOCTH — Ya-
CTOTa U3MEHEHHS HalpaBJIeHUs YKIOHOB, YAETHbHOE KOJTNIECTBO MOHOTOHHBIX YYaCTKOB Pa3IMYHOTO 3HAKa
U yJeNbHas NPOTSHKEHHOCTh MOHOTOHHOTO YYacTKa CpEAHEN AJTUHBI.

Kniouesvie cnosa: npodunp mytH, TUI TpOoQUIIs, TATOBBIE U AIIEKTPUYECKUE PACUETHI, SHEpro3aTpa-
ThI TT0€3/1a, MEPETOMHOCTH PO TyTH, MOHOTOHHBINA YYacTOK, BAPHAHTHI BBITIOTHEHNUS NPOUIeH MyTH,
YAEIBbHBIN pacXo 3NEKTPOIHEPTUH, PEKYTIEpALIHSL.
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DESCRIPTION OF TRACKS PROFILES ON ELECTRIFIED RAILROAD PARTS
IN THE ASPECT OF TYPES CLASSIFICATION

Cheremisin Vasiliy Titovich

Omsk State Transport University (OmSTU),

35, K. Marksa av., Omsk, 644046, Russia,

Head of Chair «Rolling Stock of Electric Railways»,
Doctor of Engineering Sciences, Professor,

phone +7 (381) 231-34-19,

e-mail: cheremisinvt@gmail.com

Nezevak Vladislav Leonidovich

Omsk State Transport University (OmSTU),

Scientific-Research Department,

Chair «Electric Supply of Railway Transport»,

Candidate of Engineering Sciences, Associate Professor, Senior Researcher,
phone +7 (381) 244-39-23,

e-mail: nezevakwl@mail.ru

Perestenko Artem Evgenevich

Omsk State Transport University (OmSTU),
Chair «Rolling Stock of Electric Railwaysy,
Postgraduate,

phone +7 (381) 231-34-19,

e-mail: art-perestenko@yandex.ru

This article examines additional tracks profiles description, describes power inputs level on electri-
fied railroad. Using the example of the type 11 profile, the influence of fracture on the power consumption is
shown and the need to supplement the well-known tracks profiles classification for energy consumption is
justified. The formalized parameters of fracture are proposed as the frequency of change in the direction of
slopes, the specific number of monotonous sections of a different sign and the specific length of a monoto-
nous section of medium length.

Keywords: track profile, profile type, traction and electrical calculations, train energy consumption,
profile type fracture, monotonous part, variants execution of tracks profiles, specific electricity consumption,
and recuperation.

YK 621.822.001.24

TUJIPOJUHAMUYECKHAN PACYET PAIMAJIBHOIO MOJIIUITHUKA,
CMA3BIBAEMOI'O PACIIVTIABOM JIEI'KOIIVIABKOI'O ITOKPBITHUS
P HAJIMYUU CMA30OYHOI'O MATEPHUAJIA

Axsepaues Kamua Camenosuy

PocToBckuii rocynapcTBeHHBIN yHUBEpcHUTET myTel coobmenus (PTYIIC),

344038, r. PoctroB-na-/lony, mi. PocroBckoro CtpenkoBoro Ilonka Hapognoro Ononuenus, a. 2,
kadenpa «Bpiciias MaTemMaTHKay,

JIOKTOP TEXHHYECKUX HayK, mpodeccop, 3aBenyroiinii kadeapoii,

tenedon +7 (863) 272-63-99,

e-mail: vm@rgups.ru

MyxkyTan3e MypMaH AjeKCaHAPOBHY

PocroBckmii rocyaapcTBeHHbIH yHUBepeuTeT myTei coobmenus (PIYIIC),
kadeapa «Briciias MaTemMaTHKay,

JIOKTOP TEXHUYECKUX HAYK, TOLIEHT,

173




ISSN 0201-727X BECTHHUK PI'YIIC Ne 2 /2017

tenedon +7 (863) 272-62-63,
e-mail: murmanl1963@yandex.ru

JlarynoBa Esena OJuieropaa

PocToBckwmit rocynapcTBeHHbIH yHIBEpCUTET IyTelt coobmenns (PIYIIC),
kadenpa «Briciias MaTemaTukay,

KaHIUAAT TEXHUIECKUX HayK, TOICHT,

tenedon +7 (863) 272-62-63,

e-mail: lagunova@rambler.ru

Bacuaenko Baagumup Biaagumuposuy

PoctoBckmii rocyaapcTBeHHbIH yHUBepcuTeT myTer coobmenus (PIYIIC),
kadenpa «Briciias MaTeMaTHKay,

aCIUPAaHT,

tenedon +7 (863) 272-63-54,

e-mail: vwv_voen@rgups.ru

[IpuBoguTcs MeTon GOPMHUPOBAHHSI TOYHOTO aBTOMOJEIEHOTO PEIIeHUs 3aJaddl TUAPOIWHAMHYE-
CKOT'0 pacyeTa paJuajibHOIro MOALIUITHUKA, paOOTAOIIEro MPH HAIMYMKA CMa30YHOTO MaTepualia U paciuiaBa
MIOBEPXHOCTH TOITUITHUKA.

Ha ocHOBe ypaBHEHUsI IBMKEHUSI BI3KOW HEC)KIMAEMOW JKUIKOCTH JIJISl «TOHKOTO CIIOSD U BBIpaXKe-
HUS JJI CKOPOCTH JAUCCUTIAIIMY SHEPTHH MOJTyYeHa aHAIUTHICCKAs 3aBUCUMOCTh JIJIsl TPOUIIsl pacIuiaBiIcH-
HOM MOBEPXHOCTU MOAIIMIHKKA. KpoMme TOro, onpe/e/ieHbl OCHOBHBIC pa0O4yre XapaKTePUCTHKH paccMart-
pUBaeMOi apbl TPEHHUS.

Jana omeHka BIHSHUS TapaMeTpa, O0O0yCIOBIEHHOTO pPAacIUIaBOM IMOBEPXHOCTH IMOMIIHITHUKOBOM
BTYJIKH, Ha HECYIILYIO CIIOCOOHOCTD U CHITY TPCHUS.

Knrouesvle cnosa: runponvuHaMuka, paIiuajibHbI NOAMNIIHUK, BA3KUA HEC)KUMAEMbIN KUIKUN cMa-
309HBIN MaTepHall, pacIIaBIeHHAs TOBEPXHOCTH ITOAIIHITHUKOBOM BTYIIKH.
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Postgraduate,
phone +7 (863) 272-63-54,
e-mail: vvv_voen@rgups.ru

In this paper, a method of forming an exact self-similar solution of the problem of calculating the
hydrodynamic radial bearings working in the presence of the lubricant and melt the surface of the bearing is
given.

On the basis of the equations of motion of a viscous incompressible fluid for «thin layer» and the ex-
pression for the rate of dissipation of energies it is obtained analytical dependence for the profile of the mol-
ten surface of the bearing. In addition, it is determined the basic operating characteristics of the friction pair.

The estimation of the impact parameter is determined by the melt surface of the bearing bushing, on
the bearing capacity and friction force.

Keywords: hydrodynamics, radial bearing, viscous, incompressible liquid lubricant, the melted sur-
face of the bearing sleeve.

VJIK 681.325
MEMETHYECKHI AJITOPUTM PA3BUEHUS
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KaHIU/IaT TEXHNYECKUX HAYK, TOICHT,

tenedon +7-908-513-55-12,

e-mail: lebedev.ob@mail.ru

Jedenea Enena MuxaijioBHa

®detepalibHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO0 00pa30BaHUs
«OxHbIH Qenepanbublit yHEBEpcHTET» (HODY),

kaeapa «CructeM aBTOMAaTH3UPOBAHHOTO MPOSKTUPOBAHUSY,

ACIUPAHT,

tenedon +7-908-170-24-18,

e-mail: lebedeva.el. m@mail.ru

Junst pemenus 3aqaun pa3OueHus: ObUT pa3paboTaH MOAUGUIIMPOBAHHBIN aTOPUTM, HCTIOIb3YIOIIHN
TeHETHUYECKHE MPOIIEeyPhI, IPEACTABISIONINI cO00M TMOPH] TeHETUYECKOTO U MEMETHYECKOTO allTOPUTMOB.
MewmeTnueckuii MaTepuall KOIUpPyeTcs: Kak 4acTh TeHOTHNa. ['@HOTHIT KaXKJ0H 0COOM COCTOUT M3 TPeX KOM-
MMOHEHTOB — THUIIEPXPOMOCOMBI M JIBYX MEM-XPOMOCOM. DTO MO3BOJISIET MOJIEPKUBATH Pa3HOOOpasue B T0-
MYJISIIAN BBIIE HEKOTOPOTO MUHHUMAIBHOTO YPOBHSI.

I'eneTnueckuii MoMcK ObLT OPraHU30BaH C UCIOJIb30BAHHEM MOIX0/1a, IPH KOTOPOM I'€HOTHII TPaHC-
¢dopmupyetcss B (heHOTHN MyTEM MPOLEAYPHl AUXOTOMHUYECKOTO pa3OHeHHUs dTajoHa. Takod MOAXOoJ Jall
BO3MOXHOCTB pa3padoTaTh NPUHIIMITB JJEKOJMPOBAHUSI XPOMOCOM U UX CTPYKTYPY, KOTOPBIE HMEIOT JINHEH-
HYIO TIPOCTPAHCTBEHHYIO M BPEMEHHYIO 3aBHCHMOCTH, 00JIaJIal0T BOBMOKHOCTBIO UCTIOJIb30BaHMS MOAHDH-
KallM1 TeHETHYECKUX ONEepaTopoB, OJIM3KUX K ECTECTBEHHBIM, a TAKKE OTIMYAIOLUIMXCSI TOMOJIOTMYHOCTBIO.

PacnapamieniBanue TEHETUYECKOTO TOUCKA MOXKHO IPOU3BECTH C HCIIOJIH30BAHUEM HECKOIBKUX
MEMOB Ha OJTHOM Ha0Ope TeHOTHUIIOB, YTO MPAKTHYECKH HE M3MEHWUT MPOCTPAHCTBEHHYIO M BPEMEHHYIO 3a-
BUCHUMOCTH aJITOPUTMA.
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IIpu poBeneHNH TECTOBBIX HCTBITAHUN, OBLIO YCTAHOBIIEHO: BO3MOXKHOCTH MOJMYYHUTH TII00aTBHBIN
ONTUMYM COCTaBIsieT BeposiTHOCTh 0,94. [lpu 3TOM y JOKambHBIX ONTHMAIBHBIX PEIICHUN HAOI0ATO0Ch
OTKJIOHCHHE OT TIO0AIhbHOrO ONTHMYyMa, KOTOpPOe COCTaBWiIO B cpemHeM 1 %. PesymbraTel uccienoBaHus
MTOKA3bIBAIOT MEPCIEKTHBHOCTH MPEATIOKEHHOTO METOAA.

Knrouegvie crosa. pazduenne, ruOpuan3amysi, MEMETHKA, ONTHMU3AIN, TeHETUIECKHNA aTOPUTM,
MYJIETUMEMHBIN allTOPUTM.

MEMETIC PARTITIONING ALGORITHM
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To solve the problem of partitioning it is proposed a modification of the genetic algorithm, which is
a hybrid of genetic and memetic algorithms. Memetic material is encoded as part of the genotype. The geno-
type of each individual consists of three components: giper-chromosome and two meme-chromosomes. This
makes it possible to maintain the diversity in the population above a certain minimum level.

At the organization of the genetic research it is used an approach in which the genotype to phenotype
by transforming procedure dichotomous partitioning standard that allowed the development of the structure
and principles of chromosome decoding different homologous linear spatial and temporal complexity and the
possibility of using genetic modification of operators which are close to natural. Using multiple memes on
the same set of genotypes allows parallelization production of genetic search, practically without changing
the spatial and temporal complexity of the algorithm. The conducted experimental studies have shown when
working together the probability of obtaining the global optimum was 0, 94, while the locally optimal solu-
tions, the deviation from the global optimum was averaged 1 %. The results show the prospects of the pro-
posed method.

Keywords: partition, hybridization, memetics, optimization, genetic algorithm, multimemes algo-
rithm.
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KOMIIBIOTEPHOE MOJIEJIMPOBAHUE HEJIMHEMHBIX UCKAXKEHUI
B TEJEKOMMYHUKAIIMOHHBIX CUCTEMAX

Heuec Urops OsieroBuyu
PocroBckmii rocyaapcTBeHHbIH yHUBepeuTeT myTer coobmenus (PIVIIC),
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344038, r. Poctos-Ha-/lony, mi. PoctoBckoro Crpenkosoro [lonka Hapognoro Onomnuenus, 1. 2,
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tenedon +7 (863) 221-06-29,
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IIuporosa Haranbsa IMuTpueBHa
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KaHIUAAT TEXHUIECKUX HayK, TOICHT,
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[Tony4eHs! BhIpakeHUsI B BUAE OTPE3KOB (PYHKIMOHATIBHBIX psiioB BombTeppa 1iist pacdera HElH-
HeitHoro Koadduuuenta nepenauu, kK03QHUIMEHTOB ONIOKUPOBaHMS U MepeKpecTHON Momyisiiuu. [Ipose-
JIEHO KOMIIBIOTEPHOE MOJAEIMPOBAHHE CXEMBl BXOIHOIO YCHJIUTEIBHOTO yCTPOWCTBA MPHEMHHKA DPagUO-
cranun «MOTOROLA» GP300 ¢ momomipio METOAOB YHCICHHOTO WHTETPUPOBAHUS U (YHKIMOHAIBHBIX
psanoB Bonbreppa. BeinonHeH aHanu3 aMIUIMTYJHOW XapaKTEPUCTUKU U HEJIMHEWHBIX MCKaXEHUM. Pe3yib-
TaTbl MOJCIIMPOBAHUS COIJTIACYIOTCS ¢ TEXHUYECKMMHU XapaKTEpUCTHKaMU paguocTaHuud. HccinenoBaHo
BJIMSIHAE TapMOHMYECKOW M MOIYJIHMPOBAHHOM IIOMEX HAa YCHJIMTENbHBIE CBOMCTBA U ITOKA3ATEJIM KAyeCTBa
BXOJITHOTO YCTPOMCTBA IPHEMHHKA.

Kniouesvie cnosa: HenmuHENHHbIE NCKAKEHUS, aMIUITUTYIHAsI XapaKTEPUCTUKA, OJOKUPOBAaHUE B IPU-
€MHUKE, IEPEKPECTHBIEC NCKAXKEHNUS, PyHKIIMOHATIbHBIE Psilibl BonbTeppa, KOMIBIOTEPHOE MOJCIUPOBAHHE.

COMPUTER MODELLING OF NONLINEAR DISTORTIONS
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Candidate of Engineering Sciences, Associate Professor,
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The expressions are obtained in the form of segments of Volterra functional series for calculating the
nonlinear transfer coefficient, blocking coefficients, and cross modulation. The computer simulation of the
input amplifier circuit of the receiver of the radio station «kMOTOROLA» GP300 was carried out using nu-
merical integration methods and Volterra functional series. The analysis of the amplitude characteristic and
nonlinear distortions is performed. The results of the simulation are consistent with the technical characteris-
tics of the radio station. The influence of harmonic and modulated noise on the amplifying properties and
quality parameters of the receiver input device is investigated.

Keywords: nonlinear distortion, amplitude response, receiver blocking, cross distortion, Volterra
functional series, computer simulation.
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TPEFOBAHUA K O®OPMIIEHHIO CTATEH
JUIA ITIYBITUKAIIUA B KYPHAJIE « BECTHUK PI'YIIC»

1 Marepuanbl craTeii IPeICTaBISIOT B BHJEC TEKCTOB, OT(OPMAaTHPOBAHHBIX U PacIieyaTaHHBIX
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B HWHTEPBAI;
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B UHTEPBAI;

B Ha3éanue cmamvu — 3aTTABHBIMU OYKBaMH, TTOTY>KHPHBIM MIPUGPTOM, TI0 TIEHTPY,

0e3 TIepeHOCOoB;

E UHTEpBaw;
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OCHOBHY'I0 UaCMp U 6blEOObL.

3  BykBsl natuHckoro andasuta HaOHPAIOT Kypcusom, OYKBBI TPEYECKOTO H PycCKOro anaBh-
TOB — NpsAMBIM HpudToM. MaTematndeckue cumBoisl lim, In, arg, const, sin, cos, min, max u T.1. HaOu-
ParoT MPSAMBIM IIPUGTOM.

4  ®opmyasl. [Ipu Habope hopmy cieayer moyib30BaThest penakTopoM Gopmyn Math Type.

Bonpmme hopmyner HeoOXoauMoO pa3doUTh Ha OTAeTbHBIE (pparmMeHThI. dparMeHTs! (POPMYIT IO BO3-
MO>KHOCTH JIOJDKHEI OBITH HE3aBUCHUMBI (TIpH paboTe B (hOPMYIIEHOM peAaKTOpe KaKIasi CTPOKa — OTAENTbHBIH
00bekT). Hymepamuio crnemyet nedarars B Word otaensho ot ¢popmyst. Pacmonarats Gopmyiisl cieayer mo
LEHTPY CTPOKHU.

bykeerJul,eul,hun,qug, VuU, O (6yksa) u 0 (HOJIb) TODKHBI Pa3NyaThCs 0 HAYEPTAHHUIO.
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5 Pucynku u ¢ororpaduu (He Oonee MATH), BHITIOTHEHHBIE Y€TKO M KOHTPACTHO, CIIEAYyET pa3-
MeIIAaTh B MOPsIIKE UX YIOMUHAHUS B TEKCTE, IOAPHCYHOUHAs! TOMUCH 00s3aTeIbHA.
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COOTBETCTBHUHU C IIOCJIEIOBATEIBHOCTBIO CCBUIOK B TEKCTE, KOTOpble 0003HAYar0T apaOCKUMU Iudpamu B
KBaJpaTHBIX CKOOKax. JIuteparypy ogopmiasiioT Toabko coriacuo FOCT 7.1-2003.

O0s13aTEJIbHO MPEACTABUTH MepeBo OM0IMOrpauecKoro CNucKa Ha AHIJIMIACKMI A3BIK.
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YcaoBus 4 NOPSAOK MYOJUKANMM CTATEH B KypHaJje

1 Crarps 101KHa OBITH 0(pOPMJIEHA 110 MPUJIATAEMbIM TPEOOBAHUSIM.
2 ABTOp nMeeT MPaBO OMyDJINKOBATH B HOMepeE OJIHY CTATHIO.
3 ABTOp MOXKeT MPUCJIATH CTATHI0 B aJipec peIaKIum:
® [0 MmoyYTe
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HbI (J{HEmponeTpoBCKUHM TOCYJapCTBEHHBIH TEXHUUECKUN YHUBEPCUTET KEJIE3HOIOPOKHOTO TPAHCIIOPTA UM.
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[pesuanyma BAK Ne 6/4 ot 6.02.2004 r.). XKypHaut BoIiies BO BCe MOCIEAYIONINe peaakiuuu [lepedns.

«Bectruk PI'VIICy» — momnucuoe m3manue. C 2004 roma »xypHal BKJIIOYEH B KATAJIOT IOIIMCHBIX
n3nanuil areHTcTBa «Pocnevarsy (B cnenmansHoM Karanore «["A3ETDI. XKYPHAJIbID» 3apeructpupoBan noj
uHgekcoM 53720).

[loanucaTthbest Ha XKypHAI MOXHO B JIOOOM OTAEJICHUH CBS3U, PACIPOCTPAHSIETCS KypHaJ Ha TEppH-
topuu Poccutickoit ®eneparun. [loamucky MoxkHO 0()OpMUTH Ha KBapTaj, Ha MOJITo/a win Ha roa. Llena on-
HOTO HOMepa — 450 pyOeii.

Kypnan «Bectaux PI'VIICy» GecriatHo pacchuiaeTcsi BCeM OTpacieBbIM By3aM, B psii By30B MuHH-
CTepCcTBa ngaSOBaHI/IH 1 Hayku Poccuu, LEHTpaJIbHBIM U 30HANBHBIM HAYYHO-TEXHHYECKMM OHMOIMOTEeKaM,
HUU undopmanmu.

IlouToBbIii agpec peqakuuu:

344038, r. Poctos H/]l, 1. um. PoctoBckoro Crpenkosoro ITonka Hapoauoro Ononuenus, 1. 2.

PocToBckmii rocyAapcTBEHHBIN YHUBEPCUTET IyTeH COOOIIEHNSI.

Penaxmusg xxypHana «BecTHUK PFYHé)».

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

E-mail: pmv_nis@sci.rgups.ru ; nis@rgups.ru (10moNMHATEIbHBIH).

ApXuB KypHaJa 1 TpeGoBaHus Mo 0popMIEeHHIO cTaTeli pa3MellleHbl HAa caliTax:
http://www.rgups.ru B pazaene «M3panusi» u http://vestnik.rgups.ru
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YBaxaeMmble yuTaTen!
Bb1 MosKkeTe MOANMUCATHCA HA HAII SKyPHAJI B JIIOOOM OT/HeJIEeHHH CBSI3H.
Hupaekc xxypHaja no karaiory «Pocneuarn» 53720

IMoaHoTEeKcTOBAsI BepcHsl cTaTei
(3a Bce roapl cylecTBOBaHMA KypHaia ¢ 1999 r.)
HAXO/JUTCS B OTKPBITOM J0CTyIlEe HA caiiTe
Poccuiickoii Hay4HOIi 3J1IeKTpoHHO# 6ubamoTekn: Www.elibrary.ru
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PUHII u Science Index
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