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tenedon +7 (863) 259-53-48,
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Pa3paboTaHbl MPUHIHIIBI CO3aHHs (YHKIIMOHATBHBIX TIOKPBHITHI TPHOOTEXHHYECKOTO HA3HAUCHUS U
MPOBEJICH MOUCK TEXHOJOTHil, 00ECIIeYNBAOIIHNX TTOJIYyYCHUE TOKPBITHI ¢ BHICOKMMH IPOYHOCTHBIMU CBOM-
CTBaMH.

HaneceHue MOKPHITHI OCYIIECTBISIIOCh C IPUMEHEHHEM KOHIIEHTPUPOBAHHBIX HCTOYHUKOB HArpeBa
Y BO3MOXKHBIM COBMEIICHUEM TEXHOJIOTHI JUIS JOCTYIKSHHUS JyYlIed aare3MOHHOW MPOYHOCTH MO TOBEPX-
HOCTH pasjiesia MOKPBITHE — OCHOBA, 00JIee BBICOKOH TNIOTHOCTH MOKPBITHS, 3aIaHHOTO TPaJMeHTa apMHPO-
BaHMs. OnpoOOBaHBI BApUAHTHI TEXHOJIOTHI HAIUIABKK CBAapKOW B CPe/e 3alIMTHOTO ra3a M HAHECEHHs 110-
KPBITUH METOIOM JIEKTPOAYTOBOH METAITM3ALUK C TOCIEIYIOIEH IeKTpoMexaHndeckoi o0paboTKoH, a
TaK)Ke TEXHOJIOTHH Ta30IJIAMEHHOTO U 3JIEKTPOYTrOBOTO HAIMBLICHUS MIOKPBITHS C JabHEHIITUM HU3KOIHEP-
TeTHYECKUM MOHHO-TYYeBBIM a30THPOBAHMUEM IOBEPXHOCTHBIX CI0eB. OIpeaeneHbl CroCOObl MOArOTOBKH
KOMITOHEHTOB M PEXHMMbI HAHECCHUSI TIOKPBITHIA, 00CCIICYMBAIOIINE BHICOKHE (PU3NKO-MEXaHUUESCKHUE XapaK-
Tepuctuky. MccnenoBansl 3aKOHOMEPHOCTH (POPMHUPOBAHMSI HAHECEHHBIX TOKPBITHH, UX CTPYKTypa, (a3o-
BBII COCTaB, MApaMeTPhl Tpolecca MOMyIeHHsT MATEPHATIOB M MOKPBITHI W3 HUX, PEKUMBI MOCIEIYIOIICH
00pabOTKH MOKPHITHH.
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Kniouesvie cnosa: MOKpeITUS, MOOU(PHUINPOBAHHE TOBEPXHOCTH, BJIEKTPOAYroBas MeETaIIH3alus,
JIeKTpOMeXaHu4ecKas 00paboTka, HOHHO-TIy4eBOE a30TUPOBAHUE, IIPOYHOCTh CLEIUICHUS, MUKPOCTPYKTypa
MIOKPBITHUH.
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Myasnikova Nina Alexeyevna

Rostov State Transport University (RSTU),

Chair «Theoretical Mechanics»,

Candidate of Physics and Mathematics Sciences, Assistant Professor,
phone/fax +7 (863) 259-53-48,
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The principles of creation of functional coatings for trybotechnical purposes are developed and the
search of technologies providing the acquisition of coatings with high strength properties is made.

Application of coatings was carried out using concentrated sources of gradient heating and possible
combination of technologies for acquisition of the best adhesive durability on the interface coatings - basis,
higher density of coatings and the set gradient of reinforcing. The variants of the technologies of deposit
welding in protective gas environment and the application of coatings by electroarc metallization method
with subsequent electromechanical processing, and also the use of technologies of a gas-flame and arc
spraying of a coating with further low-energy ionic-beam nitriding of surface layers were tested. The ways of
preparation of components and modes of application of coatings providing high physical-mechanical charac-
teristics are defined. The laws of formation of coatings, their structure, phase structure, parametres of process
of acouisition of materials and coatings made of them, modes of the subsequent processing of coatings are
investigated.

Keywords: coatings, surface modifying, electroarc metallization, electromechanical processing, ion-
ic-beam nitriding, durability of coupling, microstructure of coatings.
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PA3BPABOTKA I'MBPUJIHbIX HATIOJHUTEJEN
I AHTUOPUKIIMOHHBIX KOMIIO3ULIMOHHBIX MATEPUAJIOB
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MscaukoBa Huna AsekceeBHa

PocroBckwii TocynapcTBeHHbIN yHUBepcuTeT myTel coobmenus (PIYIIC),
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C moMoIp0 MOJIETH TBYIIEPHOIUICCKON IUIACTUHBI MTPOBEICHO KBAHTOBO-XMUMHYECKOE HCCIIeI0BA-
HUE B3aUMOJICHCTBUS MOJUTETPA(TOPITHIICHA CO IIMHUHEIbI0 MarHus. [lokazaHo, 4TO SHEPTUs aare3wu K
mnuHeau MoauuiuposanHoro [ITDD, B cocraBe koToporo 3BeHbst —C,F,— 3aMeHeHb! 3BeHbsAMU —CoF30—,
CYIIECTBEHHO BBIIIE, YeM Yy HEMOAU(DUIIUPOBAHHOTO. ITOT (PAKT OOYCIIOBICH BOSHUKHOBEHUEM XUMHUYECKON
cBsi3u Mexny [ITOD u mmuHenso B iporiecce MOTUBUKAITIH.

Kouesvie crosa: MOAU(PUIIMPOBAHHBIA TOJUTETPAPTOPITUIICH, XUMHUUecKas cBsi3b, DFT, monens
IUIACTHHBEI.
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Myasnikova Nina Alexeevna

Rostov State Transport University (RSTU),

Chair «Theoretical Mechanics»,

Candidate of Physics and Mathematics Sciences, Assistant Professor,
phone/fax +7 (863) 259-53-48,

e-mail: myasnikova@rgups.ru

By means of the two-periodic slab model a quantum chemical research of interaction of polytetraflu-
oroethylene with magnesium aluminate spinel is performed. It is shown that the energy of adhesion to spinel
in the case of modified PTFE where monomer units —C,F,— are replaced by —C,F;0- units is significantly
higher than in the case of virgin PTFE. This fact is caused by the appearance of a chemical bond between
PTFE and spinel in the course of modification.

Keywords: modified polytetrafluoroethylene, chemical bond, DFT, slab model.

VK 621.7/9

9KCIIEPUMEHTAJIbHASL OHEHKA TIOBEPXHOCTH CTAJIH, _
COOPMUPOBAHHOU MEXAHOXUMHWYECKOU OBPABOTKOMU
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PaccMoTpeHBI OCHOBHBIE 3KCIUTyaTAlMOHHBIE XapaKTEPUCTUKH CTAIM MOC)e 00pabOTKU B MOIMMEP-
COZIepKalleM CMa304HO-OXJIaXK/JAIOIIeM TeXHOJIOTHYECKOM cpeacTBe. VccnenoBaHbl TOHKAs KpHCTaLIH4e-
CKasi CTPYKTYpa, (a3oBbIii COCTaB, reOMETPUIECKHI pesibed) MOBEPXHOCTH, HANPSHKEHHOE COCTOSIHUE U CO-
MPOTHUBJICHNUE YCTATOCTHOMY Pa3pylICHUIO 00pa3IoB MOCIe MeXaHUIeCKolH 00pabOTKU B )KUAKOCTH C HOJHU-
MepoM U Oes.

Kniouesvie cnoea: momuMep, MexaHmdeckas oOpaboTKa, IIEpPOXOBAaTOCTb, MUKPOTBEPAOCTb, YCTa-
JIOCTb.
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Senior Lecturer,
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The basic operating characteristics of steel after treatment in polymer containig lubricating and cool-
ing technological agents is described in the article. Fine crystal structure, phase composition, geometric sur-
face topography, stressed state of and fatigue resistance of samples after machining in the liquid polymer and
without it were studied.

Keywords: polymer, machining, surface roughness, microhardness, fatigue.
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TEOPETUYECKHUE ACIIEKTbI BBIBOPA TEXHHMYECKHUX CPEJICTB
JJIsA TIPOBEJEHUSA KOHTPOJIA U MOHUTOPUHI'A BPEJHBIX U OITACHBIX
INPOU3BOJACTBEHHBIX ®AKTOPOB

BopucoBa Anacracusa BuktoposHa

LenTp oxpansl Tpyaa ToproBo-npoMEIIIIIEHHOH manaTel PocToBckoii obnactw,
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tenedon +7 (863) 230-53-20, 272-63-75,
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B cratbe npoBesieH aHANIN3 CYNIECTBYIONIMX TEOPETHUECKUX MOIXO/IOB U MPEJIOKEH METO] BBIOOpa
TEXHUYECKUX CPEACTB ISl NPOBEACHHUS aHATUTHYECKOTO KOHTPOJS M MOHHTOPHMHTA OIACHBIX M BPEIHBIX
MPOM3BOJICTBEHHBIX (DaKTOPOB.

Kntouesvie cnosa: aHATUTUYECKHH KOHTPOJb, MOHUTOPHHT, Ja0OpaTOpHH, NMPHUOOPHI, ONACHBIE U
BpellHbIE (PAKTOPHI.

THEORETICAL ASPECTS OF THE CHOICE OF MEANS FOR THE CONTROL
AND MONITORING OF HARMFUL AND HAZARDOUS PRODUCTION FACTORS
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Doctor of Technical Sciences, Professor,
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The analysis of existing theoretical approaches and the method for selecting hardware for analytical
control and monitoring of hazardous and harmful factors propose is made.
Keywords: analytical control, monitoring, laboratory equipment, dangerous and hazardous factors.
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AKYCTHUKO-SMUCCHOHHBIA KOHTPOJIb BOKOBBIX PAM TEJIEXKKHA
I'PY30BOI'O BATOHA KAK OJMH U3 HNEPCIIEKTUBHBIX COBPEMEHHBIX
METOAOB JUATI'HOCTUKHU
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HBaiirept Poman I'ennaibeBUY
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Ha 3amagHo-Cubupckoii xxene3noit jopore — punumana OAO «PXK 1y,
630132, r. HoBocubupck, bypnuackwii epeesn, a. 1,
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tenedon +7 (383) 229-36-94,
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CrenanoBa Jlrogmuiaa HukosaeBua
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kadenpa «DJIEKTPOTEXHHKA, JUATHOCTUKA, CEPTUPHUKAIIHI,

JIOKTOP TEXHUYECKUX HaYK, Ipodeccop, 3aBeayromias kadenpoHu,

tenedon +7 (383) 328-05-59,
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BonbuyanoB AHaTOIMIl AHATOJIbEBUY
Hosocubupckwii punmman OAO «BPK-1»,

BEAYIINI TEXHOJIOT TEXHUYECKOTO CEKTOpa (uinana,
tenedon +7 (383) 229-43-52,

e-mail : BolchanovAA@yandex.ru

[IpuBenena MeTorKa, TTO3BOJISIONIAS ONIEPATUBHO OCYIIECTBIIATh TUATHOCTHKY OOKOBBIX paM TPy30-
BOTO BaroHa aKyCTHKO-3MHUCCHOHHBIM (AD) MeTozioMm. PazpaboranHoe nporpaMMHOe 00eCTIeYeHUE B PEXKHU-
M€ peajbHOro BPEMEHHU OCYIIECTBIIIET OpakoBKYy Ne(eKTHBIX O0KOBBIX pam. [y orTneneHus: curHaioB AD
oT neheKkToB (YCTaJOCTHBIX TPEUIHH, 0P, PAKOBHH H T.JI.) OT IIYMOBBIX CHTHAJIOB UCIIOJIL3YETCS KJIacTep-
HBIN aHAJIN3.

Knouesvle cnosa: akyctudeckas SMUCCHUs, OOKOBas paMa, JIOKamus, KO3PQUIIMEHT OMaCHOCTH, OT-
OpakoBKa.

ACOUSTICAL EMISSION TESTING OF FREIGHT CAR BOGIE SOLEBARS
AS ONE OF THE MOST PERSPECTIVE CONTEMPORARY
DIAGNOSTIC TECHNIQUE
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Head of Technical Design Office,
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Stepanova Ludmila Nikolayevna
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Chair «Electrotechnology, Diagnostics and Certification»,
Doctor of Technical Sciences, Professor, Head of the Chair,
phone +7 (383) 328-05-59,

e-mail: stepanova@stu.ru

Bol’chanov Anatoliy Anatolyevich

Novosibirsk Branch of «Car Repair Company-1»,
Leading Technologist Technology Sector Branch,
phone +7 (383) 229-43-52,

e -mail: BolchanovAA@yandex.ru

The technique allowing to operatively carry out the diagnostics of solebars of freight car bogies by
acoustical emission (AE) method is presented. The developed software carries out the rejection of defective
solebars in real times mode. To distinguish AE signals coming from defects (fatigue cracks, voids, blisters
etc.) from noise signals the cluster analysis is used

Keywords: acoustic emission, solebar, localization, danger coefficient, rejection

YK 620.4.027

SKCHEPUMEHTAJIBHOE OBOCHOBAHUE PACYETHBIX MHEPIIMOHHBIX
HAT'PY30K HA HECYIIME VY3JIbl U OBOPYJAOBAHUE
IHACCAKNPCKHUX BAI'OHOB

Kopmynos Cepreii ImurpueBuy4

3akpeiToe akroHepHoe obectBo Hayunas opranuzanust « TBepcKoit HHCTHTYT
BaroHoctpoeHus» (3A0 HO «TUB»),

170003, Poccus, r. Teeps, [letepOyprckoe mocce, a. 45T,

71a00paTopusl TMHAMUKO-ITPOYHOCTHBIX MCIILITAHUN BarOHOB,

3aBeAyIONIHiA 1a00paTOpHUei,

tenedon +7 (4822) 55-93-07,

e-mail: korshunowl@yandex.ru

IIpoBeeHBI KOMIUIEKCHBIE HCIIBITAHUS CHEUATN3UPOBAHHOTO MMaCCAXKUPCKOT0 BaroHa il EpeB03-
KM aBTOMOOWJIEH, MPOIIEIero KalmuTalbHO-BOCCTAHOBUTENbHBIH peMOHT. Ilo pesynbraTtam pacueToB u
KOMIUJICKCHBIX MCHBITAHWI BaroHa JaHa OLIEHKA HECYyILIeH criocOOHOCTH M OCTaTOYHOI'O Pecypca ¢ yuyeToM
H3HOCA METAIIOKOHCTPYKIMH, IIPOBEACHHOTO PEMOHTA U HA3HAYEHHOI'O CPOKa CIIy>KObI BaroHa.

Knioueswvie crosa: naccaxupckue BaroHbl, JMHAMUUECKHE UCIIBITAHUS U PAcU€Thl BATOHOB.

EXPERIMENTAL BASIS OF CALCULATION OF INERTIAL LOADS
ON LOAD-BEARING UNITS AND EQUIPMENT OF PASSENGER CARRIAGES

Korshunov Sergei Dmitrievich

Joint-stock company TVER CAR-BUILDING INSTITUTE,
170003, Tver, St-Petersburg Highway, 45 G,

Wagon Dynamics and Durability Tests Laboratory,

Chief of Laboratory,

phone +7 (4822) 55-93-07,

e-mail: korshunowl@yandex.ru

Complex tests of the specialised carriage for transportation of cars after overhaul reconditioning are
conducted. Using the results of calculations and the complex tests of the carriage the estimation of bearing
capability and residual resource taking into account the deterioration of metal, repair and the appointed ser-
vice life of the car is given.

Keywords: carriages, dynamic tests and calculations of carriages.

149



mailto:stepanova@stu.ru
mailto:BolchanovAA@yandex.ru
mailto:korshunow1@yandex.ru
mailto:korshunow1@yandex.ru

ISSN 0201-727X BECTHHUK PI'VIIC Ne 4 /2014

YK 629.43 + 06

PA3PABOTKA CTEHJA JJIsI UMUTALUU PA3ZBUTUA JTEDPEKTOB
HA IIOBEPXHOCTHU KATAHMUSA KEJIESHOJOPOXHBIX KOJIEC BO BPEMEHM

Kpotos Bragumup HukonaeBu4

PocToBckwmit rocynapcTBeHHBIH yHUBEpcHUTET IyTelt coobmenns (PTYIIC),

344038, r. Pocto-Ha-/lony, mi. PoctoBckoro CtpenkoBoro ITonka Hapoanoro Omnonuenus, A. 2,
kadenpa « TeXHOIOTHs METaIJIOBY,

KaHIUAAT TEXHUIECKUX HayK, TOICHT,

teneon +7 (863) 272-63-47,

e-mail: tehn_met@rgups.ru

Mopo3kun Urops Cepreesnd

PoctoBckmii rocyaapcTBeHHbIH yHUBepcuTeT myTer coobmenus (PIYIIC),
kadenpa «TexHomoruss MeTaIoB»,

JTOKTOP TEXHUYECKUX HayK, Ipodeccop, 3aBemyromuil Kadeapoii,

JICKaH AJIEKTPOMEXaHN4IeCKoro (haKyabTeTa,

teneon +7 (863) 272-63-47,

e-mail: tehn_met@rgups.ru

PaccmoTpensl npuurHbl 00pa3oBaHus TOI3YHOB Ha IOBEPXHOCTH KaTaHUS >KEJIE3HOJOPOKHOTO KO-
Jleca, M IpeJUIoKeHa MPUHIUIINAIbHAS CXEMa WMUTALUU [UKJIMYECKOI0 Harpy:KE€HHUs, MO3BOJISIOIIAs Olpe-
JeNTUTh BpEMEHHbIE HHTEPBAJIbl 00pa30BaHUS MTOJI3YHOB.

Kniouegvie cnoea: NMOBEPXHOCTh KaTaHMs, KOJECO, MOJI3YH, NMPOOer, LUKINYECKOe Harpy:KeHHe,
TBEPJOCTD.

DEVELOPMENT OF THE STAND TO SIMULATE THE DEVELOPING
OF DEFECTS ON THE RUNNING SURFACE OF RAIL WHEELS WITH TIME

Krotov Vladimir Nikolaevich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Technology of Metalsy,

Candidate of Technical Sciences, Assistant Professor,

phone +7 (863) 272-63-47,

e-mail: tehn_met@rgups.ru

Morozkin Igor Sergeevich

Rostov State Transport University (RSTU),

Chair «Technology of Metalsy,

Doctor of Technical Sciences, Professor, Head of Chair,
Dean of theEelectro-Mechanical Faculty,

phone +7 (863) 272-63-47,

e-mail: tehn_met@rgups.ru

The reasons of formation of flats on the surface of the railway wheel is considered and the basic
scheme of the simulation of cyclic loading which allows to determine the time intervals of the formation of
floaters is proposed.

Keywords: roll surface, wheel, flat, mileage, cyclic loading, hardness.
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3BOJIIOIIMOHHBIE METO/IbI OHJIAHH JAUCIHETYEPU3ALIUHN
HA OCHOBE TEMIIOPAJIBHBIX MOJAEJIEU

I'yna Anexcangp Hukxonaesma

PocToBckwmit rocynapcTBeHHBIH yHUBEpCUTET IyTelt coobmenus (PIYIIC),

344038, r. PoctoB-Ha-/lony, mi. PoctoBckoro CrpenkoBoro I[lonka Haponnoro Onomyenus, 1. 2,
MIPOPEKTOP 10 HAy4HOU padoTe,

kaenpa «MHbopmaTrkay,

JOKTOp TEXHUYECKUX HayK, mpodeccop, 3aBeayromuil kadeapoi,

tenedon +7 (863) 245-09-17,
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PocroBckwmii rocynapcTBeHHBIN yHIBEpCHTET IyTen coobmienus (PTYIIC),
kadenpa «ABTOMATHKA M TEICMEXaHHUKA Ha )KEJIC3HOIOPOKHOM TPAHCIIOPTEY,
KaHIUAAT TEXHUIECKUX HayK, TOICHT,

tenepon +7 (863) 272-63-02,

e-mail: a_t@rgups.ru

Kosanes Cepreii MuxaiijioBu4

PoctoBckmii rocyaapcTBeHHbIH yHUBepcuTeT myTer coobmenus (PIYIIC),
Kadeapa «ABTOMaTHKa U TeJIeMEXaHUKa Ha )KeJIe3HOAOPOKHOM TPAHCIIOPTE»,
JOKTOP TEXHUYECKUX HayK, mpodeccop,

tenedon +7 (863) 272-63-02,

e-mail: ksm@rfniifs.ru

IIpemmaraeTcss MPUHIMITHAIHHO HOBBIA TMOIXOJ K PEIICHUIO 33a1ad OIEPATHBHOTO TUIAHUPOBAHUS
MapIIpyTOB U MOPSIIKA CIEIOBAHUS MOE3/I0B B CUCTEMaX AMCIETYEPCKOTO YMPAaBICHUS U ICHTPATU3alUU,
OCHOBaHHBIA Ha UCMOJIb30BAHWU SBOJIOIIMOHHBIX TEMIIOpPAJILHBIX MojeNield. PaccmMaTpuBaeTcsi HOBBIN Kilacc
9BOIIONIMOHHBIX aJTOPUTMOB, PEAIM3yeMbIX Ha MPUHIMAIAX YIPaBISEMOTO CIy4JailHOrO MOWCKA C 3ampeTa-
Mmu. [IpuBossaTcs TeopeTHYecKue 0OOCHOBAHUS MpPEIaracMbIX METOJIOB M UX MPEUMYIIECTB Tepes] U3BECT-
HBIMH TTOJIXOJ]aM¥, OCHOBAaHHBIMHU Ha METO/[aX IBOJIOIMOHHOTO MOAECITUPOBAHUS.

Knrouesvie crnosa: oHnaitH-IIaHUPOBAHKUE, MAPIIPYTU3AIMS, IBOTIOIIMOHHEIN METOJI, IIOKCK C 3ampe-
TaM¥, TEMIOPAITbHBIE OTHOIICHUS, TEMITOPAIBHOE PEIICHHE.

EVOLUTIONARY METHODS OF ON-LINE DISPATCHING BASED
ON TEMPORAL MODELS

Guda Alexander Nikolayevich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Vice-Rector for Scientific Research,

Chair «Informaticsy,

Doctor of Technical Sciences, Professor, Head of Chair,

phone +7 (863) 245-09-17,

e-mail: guda@rgups.ru

Dolgiy Alexander Igorevich

Rostov State Transport University (RSTU),

Chair «Automatics and Telemechanics on Railway Transport»,
Candidate of Technical Sciences, Assistant Professor,

phone +7 (863) 272-63-02,

e-mail: a_t@rgups.ru

Kovalev Sergey Mikhaylovich

Rostov State Transport University (RSTU),

Chair «Automatics and Telemechanics on Railway Transport»,
Doctor of Technical Sciences, Professor,

phone +7 (863) 272-63-02,

e-mail: ksm@rfniifs.ru

Essentially new approach for the solution of the problems of operational planning of routes and the
trains sequence in supervisory control and centralisation systems based on the use of evolutionary temporal
models is offered. The new class of the evolutionary algorithms realised on the principles of controlable ran-
dom search with forbidding is considered. Theoretical substantiations of proposed methods and their ad-
vantages compared with known approaches based on the methods of evolutionary modelling are presented.

Keywords: on-line-planning, routeing, evolutionary method, search with forbidding, temporal rela-
tions, temporal solution.
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HA OCHOBE I'MBPUJHOU CTOXACTHYECKOHU MOJEJIN

Kosane Cepreii MuxaiijjoBu4

PocToBckwmit rocynapcTBeHHBIH yHUBEpcHUTET IyTeit coobmerns (PTYIIC),
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JIOKTOp TEXHUYIECKUX HayK, mpodeccop,

tenepon +7 (863) 272-63-02,
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I'yna Anexcanap Huxonaesuu

PoctoBckmii rocyaapcTBeHHbIH yHUBepcuTeT myTer coobmenus (PIYIIC),
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PocToBckwmit rocynapcTBeHHBIH yHHBEpcHUTET IyTelt coobmerns (PTYIIC),
kadeapa «ABTOMaTHKA U TeJIeMEXaHWKa Ha KeJIe3HOAOPOKHOM TPAHCIIOPTE»,
ACIMPaHT,

teneon +7 (863) 272-63-02,

e-mail: suharudze@gmail.com

IIpennaraercs HOBBIH T'MODUIHBIA HOAX0X K OOHADVKEHUIO OCOOBIX THIIOB TEMIIODAJIBHBLIX MATTED-
HOB. OCHOBaHHBIﬁ Ha MaDKOBCKOfI MOJICIHU IMOBCACHUA CUCTEMBI C YTOUHAOIIMMHU IIPOAYKIIMOHHBIMHU IIPABU-
JIaMH. OIMHUCHIBAIOIIMMHY CIVYaH, KOT[Aa MPOIECC MEDPECTAET MOMUYUHATLCS VCIOBHSIM «MapKoBOCTH». biaro-
Japs UCITOJIb30BAHUIO YTOYHSIONIUX MPABUI UACHTHMHUKAIIUSA HATTCPHOB CTAHOBUTCSA MEHEE UYBCTBHUTECIIb-
HOI7[ K OTCYTCTBHUIKO MAPKHUPOBKHU HJAHHBIX U HCIIOJIHOTC 3HaHI/II\/'I O HOPMAJIBHOM ITIOBCICHHUU IIDOLICCCA. gd)'
d)CKTI/IBHOCTI) METOAAa IIPOBEPCHA SKCIICPUMCHTAJIBbHO HA PACIIO3HABAHUU TUIIOBLIX TCMIIOPAJBHBIX IIATTCD-
HOB BPEMEHHOTO DsfIa, YaCTO UCTOIB3yEeMbIX B SKCIIEPHIMEHTaX M0 OOHAPYKEHUIO aHOMAIUN B TEMIIOPATh-
HBIX 0a3ax JaHHBIX.

Knouesvle cnosa: MapKOBCKHI MPOIECC, THOUP/IHASI HEUSTKO-CTOXACTHUECKAs MOJIC/b, MPOTYKITH-
OHHBIE YTOYHSFOIIHE TIPaBHUia, TEMIOPAILHBIA MATTEPH, AaHOMAaJILHBIN TEMITOPAIbHBIN MMaTTEPH.
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The new hybrid approach to the detection of special types of temporal patterns based on Markov
model of system behaviour with specifying production rules describing the cases when the process ceases to
comply with Markovian conditions is offered. Thanks to the specifying rules the identification of patterns
becomes less sensitive to the absence of data marking and incompleteness of knowledge of normal behaviour
of process. The efficiency of the method is checked experimentally on the recognition of typical temporal
patterns of a time series often used in experiments with detection of anomalies in temporal databases.

Keywords: Markov process, hybrid fuzzy-stochastic model, production clarifying rules, temporal pat-
tern, abnormal temporal pattern.

VJIK 519.257

OIIPEAEJIEHUE 3ABUCUMOCTHU NAPAMETPOB MYPABBHUHOI'O AJITOPUTMA
OT UCXOJHBIX JAHHBIX

Kypeiiuuk Buxkrop MuxaiijioBu4

HOxub1ii penepanpubiii yausepcuret (FODY),

347928, r. Taranpor, nep. Hekpacosckuid, 1. 44,

kadenpa «/luckperHas MaTeMaTHKa U METO/BI ONITUMI3AIIHNY,
JIOKTOP TEXHHMYECKUX HaYK, TIpodeccop, 3aBenyromuii kKadeapoii,
tenedon +7 (8634) 31-14-87,

e-mail: kur@tsure.ru

Kaxapos Ackep ApTypoBu4

FOsxubIi henepanbublil yHuBepcuteT (FODY),

kadenpa «/luckperHas MmaTreMaTUKa U METOIb! ONTHMHU3ALMN,
KaHAMJAT TEXHUYECKUX HAYK, aCCUCTEHT,

tenepon +7-906-423-36-89,

e-mail: aakazharov@sfedu.ru

JIanynoBa Upuna ApTypoBHa

HOxHs1it henepanbhblil yausepeutet (FODY),

kaenpa «Bricias MaTemMaTHKay,

KaHIMUJAaT TEXHUYECKUX HAyK, CTapLIUi PErofaBaTellb,
tenepon +7-903-431-99-26,

e-mail: ialyapunova@sfedu.ru

MypaBbHHBIE ANTOPUTMBI SIBISIOTCS METOIOM BEPOSTHOCTHO-HANPABIEHHOTO IOMCKA II100aNbHOrO
ONTUMyMa MpPU PELICHWH ONTUMH3ALMOHHBIX 3a1a4. OnHa u3 obnacTeil MpUMEHEHUs — pELIeHUuE TpaHc-
MOPTHO-JIOTUCTHYECKUX 3afad. Ilpumepamu Takux 3a1ad sIBISIOTCS 3aJa4d KOMMHBOSDKEpa, MaplIpyTH3a-
LM, TPY30II€PEBO30K U T.II. JlaHHas paboTa MoCBsIeHa NCCIEI0BAHUIO ONITUMAJIbHBIX apaMeTPOB MypPaBb-
WHOTO ajaropuTtMa. JlaHHBIH METOZ BO3HHMK B paMKax HAalpPaBJICHUS «IIPUPOIHBIX BBIYMCICHUID. OCHOBHBIM
HEI0CTaTKOM MYPaBBHMHOTO JITOPHTMa SIBIAETCS CIIOKHOCTh MoAOOpa ONTHUMaJbHBIX mapaMeTpos. Cyie-
CTBYIOIIME HA JAaHHBI MOMEHT HCCIICOBaHMS JAIOT «XOPOIIYIO» OLEHKY ONTUMAJIbHBIX 3HAY€HUH HEKOTO-
PBIM IapaMeTpaM MypaBbHHOrO anroputma. [lapamerpsl moxOuparorces, Kak MpaBuilo, HA OCHOBE MPOBEE-
HUSI MHOXECTBA SKCIIEPUMEHTOB. DKCIEPUMEHTAIbHBIE UCCIIEI0BAHUS MPOBOAMIINCH Ul 3314l KOMMHUBO-
spkepa. McenenoBanus mokasany 3aBUCHMOCTh HEKOTOPBIX IMapaMeTpOB OT pa3MepHOCTHU rpada. ITo Mo3Bo-
nsieT u30exaTb He0OXOJMMOCTH ONBITHOTO MOJTyYEeHHUS! ONTUMAJIBHBIX IAPAMETPOB AJITOPUTMA.

Kniouesvie cnosa: MypaBbUHBIN allTOPUTM, POEBOM MHTEIUIEKT, 3a/1a4a KOMMHUBOSDKEPA.

DEFINITION OF THE DEPENDENCE OF ANT COLONY OPTIMIZATION
ALGORITHM PARAMETERS ON INPUT DATA

Kureichik Vladimir Viktorovich

Southern Federal University (SFedU),

44, Nekrasovskiy, Taganrog, 347928, Russia,

Chair «Discrete Mathematics and Optimization Methods»,
Doctor of Technical Science, Professor, Head of the Chair,
phone +7 (8634) 38-34-51,
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Candidate of Technical Sciences, Assistant Professor,
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Lyapunova Irina Arturovna

Southern Federal University (SFedU),

Chair «Mathematicsy,

Candidate of Technical Sciences, Senior Lecturer,
phone + 7-903-431-99-26,
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Ant colony optimization algorithms are the method of the probabilistic oriented search of a global
optimum at the solution of optimising problems. One of the fields of application is the solution of transport
logistical problems. Examples of such problems are the travelling salesman problems, cargo routeing, trans-
portation, etc. The work is devoted to the investigation of optimum parametres of ant colony optimization
algorithm. This method originated within the limits of the direction of «natural calculations». The basic
drawback of ant colony optimization algorithm is the complexity of selection of optimum parametres. Exist-
ing researches give estimation «good» to optimum values for some parametres of ant colony optimization
algorithm. Parametres are chosen as a rule on the basis of the set of experiments that were carried out. Exper-
imental researches were carried out for the travelling salesman problem. Researches have shown the depend-
ence of some parametres on the dimension of the graph. It allows to avoid the necessity of experimental ac-

quisition of optimum parametres of algorithm.

Keywords: ant colony optimization algorithm, swarm intelligence, travelling salesman problem.
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teneon +7 (863) 272-64-39,
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Tapan Baagumup HukonaeBnu
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Hlanapi0un Asekceil BuktopoBuy
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kaeapa «CBsi3b Ha )KEJIE3HOAOPOKHOM TPAHCIOPTEN,
CTapH_II/Iﬁ npernojaaBareiib,

tenedon +7 (863) 259-40-54,
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[IpuBoasITCS pe3yNbTaThl SKCIEPUMEHTAIBHBIX UCCICIOBAHUH SBJICHUS CAMOOPTaHU3aIMU CETH, CO-
CTOAIIEH M3 TeHepaToOpoB, B KOTOPOH HeT Bemymiero. OcymecTBiseTcs CpaBHEHHE CTAOMIBHOCTH PabOTHI
ceTel pa3NUYHBIX KOHCTPYKIHUH MO KPUTEPHUIO CPEIHEKBAJAPATUUYECKUX OTKJIOHEHUHU. [lermaeTcst BBIBOA O
AKCIIEPUMEHTAITEHOM TIOJTBEPKJICHUU HAJIMYWSI SIBJICHUS CAaMOOPTaHH3allMd B CHCTEME CBS3aHHBIX T'€HEpa-
TOpOB.

Knouegvle cnosa: cCHHXpOHHM3AIMS TEHEPATOPOB, cUcTeMa (Da30BOIl aBTOIOACTPONKM YaCTOTHI, SIB-
JIeHNE CaMOOPTaHU3allNH, CTA0MIBHOCTh YacTOTHI, CBSI3aHHBIE TEHEPATOPHI, CPEIHEKBAIPATUIECKOE OTKIIO-
HEHUE.
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EXPERIMENTAL INVESTIGATION OF THE WORK OF HARMONIC
OSCILLATIONS GENERATORS IN THE PROCESS OF THEIR
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Lopatin Vadim Fedorovich
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Shandybin Aleksey Viktorovich

Rostov State Transport University (RSTU),
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Senior Lecturer,
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The results of experimental studies of the phenomenon of self-organization of the network, consist-
ing of coupled generators in the absence of the master one. The comparison of the stability of work between
the networks of different designs by the criterion of root-mean-square deviations is made. The conclusion
about the experimental confirmation of the presence of the phenomenon of self-organization in the system of
coupled generators.

Keywords: synchronisation of generators, system of phase-locked-loop frequency control, phenome-
non of self-organising, frequency stability, connected generators, root-mean-square deviation.
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HOxHs1# henepanbublil yausepcutet (FODY),
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PaccmoTtpens! mpobiaeMbl HHQOPMAIIMOHHON MOANEPKKH M aBTOMAaTU3ALMH MEPErpy304HbIX padoT
(mporieccoB nepeBaKu IPy30B) HA MYJbTHMOJAIBHBIX KOHTEHHEPHBIX TEpPMUHANaX B UX BOJHOHW 30HE (Ha
MpUYaTbHOM (POHTE), a TAK)Ke OpraHU3alHg W aNTOPUTMBI IIPOIECCOB aBTOMATU3MPOBAHHOTO TJIAHHPOBA-
HUS, TOJIHOM M 9aCTUYHOM MOTpYy3KH KOHTEHHEPOB Ha CyJHO-KOHTEHHEPOBO3 M BBITPY3KH KOHTEHHEPOB Ha
TPaH3UTHBIN KOHTEWHEpHbIN TepMuHai. lIpemiokeH KOMOMHUPOBAHHBIN OOIINI MOAXO K PEIICHHIO YIIO-
MSHYTBIX 3a7a4 00paboTKH KOpaOeJIbHbIX KOHTEHHEPOB IS PAa3IUYHBIX TUIIOB KOHTEHHEPOBO30B, BapHaH-
TOB UX CEKLINOHUPOBAHHUS, a TAKKE TPEXMEPHOIO PACIIOJIOKEHUS U YCTAHOBKHM KOHTEIHEPOB Ha HuXx. IIpen-
CTaBJIeHbl 00OOLIEHHBIE YCIOBHSI U MOJETH ONHMCAHHS PACIIONIOXKEHUS! KOHTECHHEPOB B IPy30BOM O0beMme
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cynHa. OnucaHbl CTAaTUYECKUE U TMHAMUYECKHUE allTOPUTMBI, CTpaTeruu, MpaBuia U 3BPUCTUKN aBTOMATH3U-
POBAHHOTO pEIICHHS 33/a4 TUIAHUPOBAHUS 3arpy3ku (pacipeleneHrs KOHTEHHEpPOB IO CEeKIUsAM) CyAHA,
MOJIHOM M YaCTUYHOM meperpy3ku (MOTpy3KU U BHITPY3KH) KOHTEHMHEPOB HA OTICIBHBIX TPAH3UTHBIX KOH-
TEUHEPHBIX TEPMHUHANIAX HA MAPIIPYTE €0 CICIOBAHUS.

Krrouesvle cnosa: KoHTeHHEp, TPAH3UTHBI KOHTCHHEPHBIM TEPMHHAJ, CEKIIHS, IITa0ehb, PSa, TO-
rpy3Ka, BBITPY3Ka.

GENERAL PRESENTATION OF SHIP CONTAINERS PLANNING
AND LOADING-UNLOADING PROCESSES AT MULTIMODAL
TRANSIT TERMINALS

Nuzhnov Evgeniy Vladimirovich
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Doctor of Technical Science, Professor,
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Yurko Dmitriy Sergeevich

Southern Federal University (SFedU),
Chair «Computer Aided Designy,
Postgraduate Student,

phone +7 (8634) 37-16-25,

e-mail: dm.yurko@gmail.com

The article considers the problems of information support and loading-unloading jobs as cargo re-
loading processes at the multimodal container terminals in their sea zone (arrival sea front), the organization
and the algorithms of automated planning processes, complete and partial containers loading on the container
ship board and containers unloading on the transit container terminal. The combined general approach to
tasks named of ship containers working out solving for the different container ship types, variants of their
sectioning, containers 3-D placement and setting up on ships. General conditions and models for containers
placement in the ship cargo space describing are presented. The static and dynamic algorithms, strategies,
rules and heuristics for the automated ship loading planning (containers distribution by sections), complete
and partial containers overloading (loading and unloading) tasks at separate transit container terminals on the
route of ship going.

Keywords: container, transit container terminal, section, stack, row, loading, unloading.
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COBPEMEHHBIE BO3MOKHOCTHU OLHEHKHW IMOTEPb 3JIEKTPOOHEPI'MU
B TATI'OBBIX CETAX

Bapaymko Banepuii lannaioBuy

WpxyTckuii rocyapcTBeHHBIH yHUBepcuTeT myTeit coobmmenus (Mpl YIIC),
664039, UpkyTck, yia. UepHbIeBCKOTO, 1. 15,

Kadeapa «IEKTPOIHEPreTHKa TPAHCTIOPTay,

JIOKTOP TEXHUYECKUX HayK, mpodeccop,

tenedon +7 (3952) 63-83-45,

e-mail: valery.bard@mail.ru

B cratbe paccMaTpuBaroTCS BO3MOKHOCTH KOHTPOJISL MTOTEPh B TATOBOM CETH MEPEMEHHOTO TOKA C
MPUBIICYCHHEM COBPEMEHHBIX TEXHOJIOTUH cOOopa W meperadd WHGOPMAIUU O peXHME paOOThl TATOBON
AJIIEKTPOIHEPTETUKH DJICKTPUPHUITHPOBAHHBIX JKEJIE3HBIX JOpPOr. KOHTPOJIb MECTOMONOKEHUS W PEKUMa
3IEKTPONOABMKHBIX Harpy3ok, Hanpumep cpencrsamu ['JIOHACC, no3BossieT BocCTaHABIMBAThH OTJCIbHBIC
pacyeTHBIC CXEMBI IS TEKYIIETO0 MOMEHTA BPEMEHH.

OT0, B CBOIO OYepellb, JACT BO3MOXKHOCTh aHAIUTUYECKH C OOJbINEH, YeM paHbIlle, TOYHOCTBIO pac-
CUUTHIBATH MOTEPH DJECKTPOSHEPTHH B TATOBOHM CETH KaK PE3yNbTaT MHTETPUPOBAHUS MOTEPh B OTICIBHBIX
pacueTHBIX CXeMax 3a dlieMeHTapHoe BpeMsi At jmeiicTBust 5THX cXeM.

Knrouesvle cnosa: motepu 37I€KTPOIHEPIUM, TATOBas CETh, MTHOBEHHAs! CXEMa, 3JIEKTPOMArHUTHAs
CBSI3b M10JIBECOK ITyTEH.
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MODERN EVALUATION OF ENERGY LOSSES IN TRACTION NETWORKS

Bardushko Valery Danilovich

Irkutsk State University of Railway Transport (IrGUPS),
15, Chernyshevsky st., Irkutsk, 664039, Russia,

Chair «Transport Power Industry»,

Doctor of Technical Science, Professor,

phone +7 (3952) 63-83-45,

e-mail: valery.bard@mail.ru

This article discusses the possibility of loss in traction control AC using modern technology for the
collection and transmission of information on the operation of traction electricity electrified railways. Con-
trol the location and mode of electric loads such means GLONASS can restore individual design schemes for
the current time. This, in turn, makes it possible to analytically more than before, up to calculate energy loss-
es in traction network as a result of the integration of losses in individual calculation schemes for elementary
duration of these schemes At .

Keywords: loss of electricity, power train, the instantaneous circuit, electromagnetic coupling sus-
pension ways.
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BbIbOP CXEM HOJAK/IIOYEHUSA CUJIOBBIX TPAHC®OPMATOPOB
TATIOBbIX NMOACTAHLUUU JEKTPUOULIUPOBAHHBIX
KEJIE3HBIX JOPOI' HIEPEMEHHOI'O TOKA 25 KB

I'puropbe Hukouaii llotranoBu4

JansHeBOCTOUHBIN TOCYIapCTBEHHBIH yHUBEpcUTET myTel coodmenus (ABI'YIIC),
680021, r. Xabaposck, yi. CepsimieBa, 1. 47,
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tenedon +7 (914) 546-11-36,
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Bonpukos AnToH Bragumuposny

JlanpHeBOCTOUHBIN TOCYIapCTBEHHBIM yHUBEpcUTET myTel coodmmenus (ABI'YIIC),
kadeapa «CUCTeMBbI AIEKTPOCHAOKECHHUS,

ACIIUPAHT,

tenedon +7 (924) 301-23-66,

e-mail: voprikov.anton@mail.ru

PaccmoTpena 3aiaua yBeIM4eHUs] CpOKa CITy>KObI CHIIOBOTO TpaHC(OpMAaTOopa TATOBBIX MOICTAHIINN
ANEKTPU(PUIIMPOBAHHBIX KEIE3HBIX IOPOT TMIEPEMEHHOT0 TOoKa 25 KB 3a cueT CHIKEeHUS HepaBHOMEPHOCTH
W3HOCA W30JISIIMH ero 0OMOTOK IyTeM BBIOOpa CXeM M BPeMEHH MOAKIIIOYEHHUS! BBOJIOB TATOBOTO TpaHchop-
Matopa K Tsarosoi cetu u JIOIL.

Kniouesvie cnoga: cucreMa 3NeKTpUGHUIIMPOBAHHBIX JKEJE3HBIX JOPOT MEPEMEHHOro Toka 25 KB,
CHOCOOBI TOKITFOUEHUS TArOBOro TpaHc(opMaropa, CPOK CIIy:KObI TATOBOTO TpaHC(HOpMATOpa, U3HOC HU30-
JSIUH 0OMOTOK, JMHAMUYECKOE ITPOrpaMMHUpPOBAHUE.

SELECTION A CIRCUITS CONNECTION POWER TRANSFORMERS TRACTION
SUBSTATIONS OF ELECTRIFIED RAILWAYS AC 25 KV

Grigoriev Nikolai Potapovich

Far Eastern State Transport University (FESTU),
47, Serysheva st., Khabarovsk, 680021, Russia,
Chair «Electric Power Supply System»,
Candidate of Technical Sciences, Professor,
phone +7 (914) 546-11-36,

e-mail: 0101gnp@mail.ru
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Graduate Student,

phone +7 (924) 301-23-66,
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Reviewed by of solving problem of increasing the life length of the power transformer substations of
electrified railways AC 25 by reducing uneven wear its winding insulation, by force of selection a circuits
and times connection bushings of the traction-feeding transformer to the traction power supply of ac 25 kV
and power line.

Keywords: system of the electrified railways of the AC 25 k, methods of connection traction trans-
former, service life traction transformer, the life length of the winding insulation, dynamic programming.
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MAPAMETPUYECKAS WIEHTU®UKAIIAA TATOBBIX CETEH
KEJIE3HBIX JOPOI' TIEPEMEHHOI'O TOKA

3akaprokud Bacuinii IlanTesneiiMmoHOBUY
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KpiokoB Anapeii BacuibeBnu
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Kadeapa «DIEKTPOIHEPreTHKA TPAHCTIOPTay,

JIOKTOP TEXHUYECKUX HAYK, podeccop,

tenedon +7 (3952) 63-83-45,
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Kymos Ajnexceil AjlekCaHAPOBUY

WpkyTckuii rocyaapcTBeHHbIH yHuBepeuTeT myTter coobmenus (Mpl' YIIC),
Kadeapa «DIEeKTPOIHEPreTHKa TPAHCTIOPTay,

ACTHpaHT,
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e-mail: kushovalexey@yandex.ru

[Mpeanoxena MeTOMKA MApaMETPUIECKOW MACHTH(UKAIIMH TATOBOH CETH YKEJE3HOH JTOpOTH Iepe-
MEHHOTO TOKa. MeTo/IiKa MO3BOJISIET MTOTyYaTh PEIeTYaThie CXEeMBI 3aMEIIeHHUS TATOBOW CETH, KOTOPBIE TIPH
HaJIMYUH TOTPEIIHOCTEeH U3MEPEHUIN BEKTOPOB HANPSOHKEHUM U TOKOB, He mpebimatoniux 0,5 %, 0,5° nator
JIOCTATOYHO BHICOKYIO TOYHOCTH pacueTa peXKMMOB CHCTEM TITOBOTO AJIEKTPOCHAOKEHUS, 00ECIIEUHBAIOIIYIO
KOPPEKTHOE PEIICHUE MHOTMX MPAKTUYECKUX 3ajad. KOMIBIOTEpHOE MOJECIMPOBAHME IMOKA3ajo, YTO II0-
TPEUTHOCTH OTpEAeTIeHHs PeXUMa OIHOPOIHOW TATOBOW CETH IO HaIpsbkeHusM He npesbimaiotr 0,3 % u
0,1°, mo Toxam — 1,2 %, 1,7°.

Knrouesvie cro6a: CUCTEMBI TATOBOTO 3JICKTPOCHAOXKEHMSI, TATOBBIE CETH, MapaMeTpUiecKas UICH-
TUDUKAIS.

PARAMETRICAL IDENTIFICATION OF TRACTION NETWORKS
OF THE RAILROADS OF ALTERNATING CURRENT
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Doctor of Technical Science, Professor,
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Kushov Alexey Alexandrovich

Irkutsk State University of Railway Transport (IrGUPS)
Chair «Transport Power Industry»,

Graduate Student,

phone +7 (3952) 63-83-45,

e-mail: kushovalexey@yandex.ru

The technique of parametrical identification of alternating current railroad traction network is of-
fered. The technique allows to receive trellised equivalent circuits of traction network which in the presence
of measurements’ errors of voltage and currents vectors which aren't exceeding 0,5 %, 0,5° give rather high
precision of calculation of traction power supply system’s modes providing the correct solution of many
practical tasks. Computer modeling showed that errors of mode definition of the uniform traction network on
voltage don't exceed 0,3 % and 0,1°, on currents — 1,2 %, 1,7°.

Keywords: traction power supply systems, traction networks, parametrical identification.
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TEPMOJUHAMUYECKHA IUKJI NPEOBPA3OBATEJIA TEILIOBOM SHEPIUH
B DJEKTPUYECKYIO HA OCHOBE HEJMHEHHOW WHAYKTUBHOCTH
C ®PEPPOMATHUTHBIM CEPJAEYHUKOM B COCTOSHHHU HAPAITPOIECCA

Mumenko Esrennii Huxonaesu4

PocroBckwii TocynapcTBeHHbIN yHUBepcuTeT myTel coobmenus (PIYIIC),

344038, r. PoctoB-Ha-/lony, mi. PoctoBckoro CrpenkoBoro [lonka Hapogroro Omomuenus, 1. 2,
kadeapa «CBsi3b Ha )KEJIE3HOJAOPOKHOM TPAHCIIOPTEY,

KaHAu1aT TEXHUYECKUX HAYK, JTOLEHT,

teneon +7 (863) 272-64-39,

e-mail: ganemi@yandex.ru

Mumenko Cepreii EBrenbeBu4
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344038, r. Pocror-Ha-/lony, yin. Hauncena, a. 130,

JIOKTOP TEXHUUYECKUX HAYK, Tpodeccop, BEMyIUil HAyIHBIH COTPYTHUK,
tenepon +7 (863) 297-01-58,

e-mail: mihome@yandex.ru

B paborte 060cHOBaH TepMOAMHAMUYECKHHN IIMKII IPe0Opa3oBaTes TEINIOBOM SHEPTHU B AJIEKTpHYE-
CKYyI0, OCHOBAaHHOM Ha HMCIIONB30BaHUH dPQeKTa B3aMMOJICHCTBUS SHEPTUU TeIla U PHEPTUM MarHUTHOTO
MOJIS1 B MIPOLIECCE LUKINYECKOTO U3MEHEHHMS TOKa IOAMAarHH4YMBaHMs KaTyIKu ¢ (PeppOMarHUTHBIM cepaey-
HUKOM, HaXOJISIIIMMCSI B COCTOSIHHM Taparnpoiiecca. [IpuBoasTes pemenus TudpepeHnaIbHbIX YpaBHEHHH,
OIHCHIBAIOIINX MPOLECCHl HAMarHWYMBAHHUA U Pa3MAarHUYMBAHUS CEPACUYHUKA B YCIOBUAX MATHUTHOM BOC-
MPUMMYHUBOCTH, COOTBETCTBYIOIIEH TEOPETUYECKH MPECIBHOMY CIIydaro, KOTOpPbIE MOKa3bIBAlOT BO3MOXK-
HOCTb TE€HEPALMU JOTIOJIHUTENIHON 3JIEKTPHUECKON IHEPTHH, NMPEBBILIAIONIEH SHEPTHIO, 3aTPaueHHYIO HC-
TOYHUKOM Ha €r0 MEPBUYHOE HAMarHNYMBaHHE.

Kniouesvie crosa: TepMoarHAMUYECKUI IIUKJI, IpeoOpa3oBaTesb SHEPTUH, (heppoMarHuTHas cpela.

THE THERMODYNAMIC CYCLE OF THE CONVERTER OF THERMAL
ENERGY INTO ELECTRICAL ENERGY BASED ON A NONLINEAR
INDUCTOR WITH A FERROMAGNETIC CORE IN THE STATE OF PARAPROCESS

Mishchenko Sergey Evgenievich
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Doctor of Technical Sciences, Professor, Leading Scientific Employee,
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Candidate of Tchnical Sciences, Assistant Professor,
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In the work justified the thermodynamic cycle of the Converter of thermal energy into electric ac-
tion, based on the effect of the interaction energy heat and energy of the magnetic field in the process of cy-
clical changes in bias current coil with a ferromagnetic core, which is in the state of paraprocess. Are solu-
tions of the differential equations describing the processes of magnetization and demagnetization of the core
in terms of the magnetic susceptibility, corresponding to the theoretically limiting case, which show the abil-
ity to generate additional electric energy exceeding the energy spent by the source to its primary magnetiza-
tion.

Keywords: thermodynamic cycle, the energy converter, a ferromagnetic environment.

YAK 537.8 + 621.43.001.5

HUCIIOJIb3OBAHUE SJIEKTPOMATHUTHBIX INMPOINECCOB B MATHUTHBIX
CUCTEMAX JJIEKTPOTEXHHUYECKUX YCTPOUCTB JJis1 PEIHEHUSA 3A0AY
KOHTPOJIA N JUATHOCTUKHN UX TEXHHUYECKOI'O COCTOSHUA

CyxkusizoB Anexcanap I'yprenosunu

JloHCcKoO# rocynapcTBeHHBIN TexHuueckuit yausepcureT (AITY),
344000, r. PoctoB-na-Jlony, mi. ['arapuna, 1,

kadeapa «PagrosneKTpoHuKay,

KaHAUJAT GU3UKO-MaTeMaTHIeCKUX HayK, podeccop,

tenedon +7 (863) 232-79-53

IIpocsanaukoB bopuc Hukonaepuu

PocroBckwii TocynapcTBeHHbIN yHUBepcuTeT myTer coobmmenus (PIYIIC),

344038, r. PoctoB-Ha-/ony, mi. PoctoBckoro CrpenkoBoro Ilonka Haponnoro Onomyenus, 1. 2,
kadeapa «ABTOMAaTHKA U TeJIEMEXaHHUKa Ha )KeJIe3HOA0POKHOM TPAHCIIOPTE»,

KaHIUAAT TEXHUYECKUX HayK, JTOIEeHT,

tenedon +7 (863) 272-63-02.

B crathe paccMaTpuBarOTCs BONPOCHI HCIIONB30BaHUS WH(POPMAIIMOHHOTO COJCPKAaHHS 3JIEKTPO-
MarHUTHOTO M3IIy4eHHs, COIPOBOXK/IAIOIET0 PadoTy dIEKTPUIECKUX MAIIMH PA3IMYHOro Ha3HauyeHus. Pas-
paboTaH OAXO/I, 3AKITIOYAIOIIUICS B 3aMEHE BHEUTHEI0 MAarHUTHOTO MOJISl PEATbHON DIIEKTPUIECKOW MaIIv-
HBI TI0JIEM SKBUBAJIEHTHOTO MarHUTHOTO JUNONSL. DPQPEeKTUBHOCTh MPEAaracMoro pelieHus olleHeHa ¢ 1o-
MOIIBIO0 Pa3pabOTaHHON MaTeMaTHYEeCKOW MOJEIH THIIOBOTO MAaJIOMOIIHOTO JBYXOOMOTOYHOTO TpaHC(op-
MaTopa; IOCTUTHYTA BHICOKAsI CXOJIUMOCTh TEOPETHUYECKHX W HKCHEPHUMEHTAIBHBIX pe3yibraTtoB. OOHApy-
*eH d3QQeKT pazneneHrss MHPOPMaIK BO BHEITHEM MarHUTHOM T10JIe TpaHCopMaTopa.

Knrouesvie crnosa: pakTudeckoe TEXHHYECKOE COCTOSIHUE, MarHUTHAsh CHCTEMa DJIEKTPUYECKON Ma-
IIMHBI, BHEITHEE MarHUTHOE TI0JIe, SKBUBAJICHTHBIN MATHUTHBINA AHUIIONb, O0ECKOHTAKTHAS TUATHOCTHKA.
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Candidate of Technical Sciences, Assistant Professor,
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This article discusses the use of the information content of polls electromagnetic-magnetic radiation
that accompanies the work of electrical machines for different purposes. The developed-tan approach of re-
placing the external magnetic field, the real electric machine equivalent magnetic dipole field. The effective-
ness of the proposed solution is estimated with the help-means of the mathematical model developed low-
power two-winding transformer model-torus; achieved a high convergence of theoretical and experimental
results. The effect of sharing information in an external magnetic field of the transformer.

Keywords: actual technical condition, the magnetic system of electrical ma-bus, the external magne-
tic field, the equivalent magnetic dipole contactless diagnostics.
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CUCTEMA PACYETHBIX MOJEJENA COCTABHBIX HUWIMHAPUYECKHUX
HOAIMUITHUKOB CKOJIBKEHUS, PABOTAIOIIUX B YCTOUYUBOM
HECTAIHUOHAPHOM PEKUME TPEHMUSA, IIPU JIBYX BAPUAHTAX
IHHOJAYN CMA30YHOI'O MATEPHAJIA
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KaHIUAAT TEXHUUECKUX HayK, JTOIEHT,

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

e-mail: vm_2@kaf.rgups.ru

MyxkyTanze Asekcanap MypMaHOBHY

PocToBckuii rocynapcTBeHHBIN yHUBEpCcUTET myTel coobmenus (PIYIIC),
kadenpa «Bpicias MaTeMaTHKay,

aCIUPAHT,

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

e-mail: vm_2@kaf.rgups.ru

B pabote B paMkax MOJIeiH KOPOTKOI'O IOJIIMITHUKA HA OCHOBE MOJIUGHUIIMPOBAHHOTO ypaBHEHUS
Petinonbca u ypaBHeHus Jlapcu npuBeieHa pacueTHas MOJIeNh COCTABHOTO IWJIMHPUYECKOTO TTOAIITUITHU-
Ka KOHEYHOM JIIMHBI, pa0OTAIOIIEr0 B HECTAIIMOHAPHOM PEKHUME IPU OCEBOH U MEPIICHANKYJISIPHO OCH TO/-
IIMITHUKA O0Ja4YaX CMa3KH.

[omy4deHBI aHAMTHYECKHE BRIPAXKESHUS TSI KOMIIOHEHT TIO/IIEPKUBAIOIIECH CHIIBI M B TTOCIEAYIONIEM
COCTABJICHO YpaBHEHUE IBMKEHUS muma. Ha 0OCHOBE YMCICHHOTO pelIeHUs MOTYyIeHHOW CUCTEMBI YCTaHOB-
JICHBI TPAHMIIBI 00JaCTH YCTOWYMBOCTH JIBHDKEHHUS IIHITA B 3aBUCHMOCTH OT MPOTSHKEHHOCTH MTOPUCTOMN CO-
CTaBJISIIOLLEH COCTABHOTO MOJIIMIHMKA. J[aHa OLeHKa BIWSHUA JJIMHBI MOPUCTON COCTABIIAIONICH HAa HECy-
Y0 CIOCOOHOCTh U yCTOHYMBOCTH PA0OTHI IO IIIUITHAKA.
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In the model of short bearing on the basis of the modified Reynolds equation and the Darcy equation,
the estimated model composite cylindrical bearing of finite length, operating in non-stationary mode when
the axial and perpendicular to the axis of the bearing feed lubrication.

An analytical expression for the component of the supporting force and subsequently the equations
of motion of the spine. Based on the numerical solution of the resulting system is installed, the boundary of
stability of motion of a thorn depending on the length of the porous component of the composite bearing.
Assess the impact of the length of the porous component on the bearing capacity and stability of the bearing.

Keywords: hydrodynamic calculations, two-layer bearing, the stability of motion of a thorn, axial and
perpendicular to the axis of lubrication.
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OIICHKA BIIUSTHUS MCCIICyEMbIX MapaMETPOB Ha OCHOBHBIC paboure XapaKTEPUCTHKH YHOPHOTO MOIIIHII-
HUKA.
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The method of formation of the exact automodel solution of a problem of hydrodynamic calculation
of the persistent bearing with a pliable basic surface possessing the increased bearing ability and working at
layered electroconductive greasing is given in work. The assessment of influence of the studied parameters
on the main performance data of the persistent bearing is given.
basi I?eywords: the persistent bearing, the electroconductive greasing bearing ability of the bearing, a

asic surface.
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Mep). B pabore mokaspiBaeTcs, 4TO TPU 3TOM BCETAA CYHIECTBYIOT MAPTHHTAJIbHBIE MEPHI, YIOBICTBOPSIO-
Me OCIa0JICHHOMY YCIIOBHIO YHHBEPCAIBHOM XaapoOBCKOH €IMHCTBEHHOCTH — BaKHOMY HHTEPIIOJISIIMOH-
HOMY CBOMCTBY, O3BOJISIOIIEMY IIPEe0Opa30BhIBATh HETIOJTHBIE MOJICIH B TIOJIHBIE.
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ON THE EXISTING OF MARTINGALE MEASURES SATISFYING WEAKENED
NONCOINCIDENCE BARYCENTER CONDITION: CONSTRUCTIVIST APPROACH
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In a one-step model of stochastic basis a random process(zkypk)i_o is considered where F( is a

trivial o -field, and Fl is a o -field generated by a countable number of atoms. It is assumed that Z; takes

only three different values b, <b, <b,, where either b, <z, <b, or b, <Z; <b, (this process admits an in-

finite number of martingale measures). It is proved that in this case there always exists a martingale measure
satisfying the weakened universal Haar uniqueness property — an important interpolation property making
possible to transform incomplete models to complete ones.

Keywords: random process, martingale measure, discounted process, weakened noncoincidence bar-
ycenter condition, completeness, arbitrage-free, (B, S)-market.
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Methods of the theory of irreducible tensor operators in the linear combination of atomic orbitals ap-
proximation built version of the nonrelativistic quantum theory of nonresonant Compton scattering of x-ray
photon by a oriented in space linear molecule. Physical interpretation of the scattering probability amplitude
is given in the Feynman diagram view.
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nom, differential cross section of scattering.
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—  yHpaBJICHHE U JIOTUCTHKA HA TPAHCIIOPTE;

— DKOHOMHKA W COITMANIbHAS paboTa Ha TPAHCIIOPTE;

—  KEJIe3HOJOPOKHBIHN ITyTh U TPAHCIIOPTHOE CTPOUTEIHCTBO;

—  (pU3UKO-MAaTEMAaTUIYCCKUE HAYKH.

_© PenakuuoHHasi KoJUIErHsi NPUHUMAET ISl MYOJIMKANMH CTATHH N0C/€ THIATEIbHO HayY-

HOW IKCIEPTHU3bI.

Jns nmy6nukanun 0T6HpaIOT CTaTbU, KOTOPBIE IPEACTABIISAIOT HAYYHBIM UHTEPEC U SIBJISIOTCS HOBOM
CTYIIEHBIO B 11_)Ia3pa60TKe JTaHHOH Tpobiempl. CTaTby MyOUIIUCTHYECKOTO IJIaHa He IPUHUMAIOTCS.

6 a 3aceJJaHiM PEAKOJUICTHH IPUHUMAIOT PELICHUE O BO3MOXKHOCTH ITYOJIMKAIUN CTAaThH TOJBKO
MIPY HAJTMYUH TTOJIOXKUTEITHHON PEleH3NH.

7 Bce pacxoabl Mo MOAroTOBKE K MyOJIHKAIIMU M H3IAHHUIO )KYPHAJIA ONJIAYUBaeT YHHBEPCHU-
TET, B TOM YHCJI€ H IOYTOBBIE PACXOABI MPH MEPEChLIKE JKYPHAJIA aBTOPaM.

KpaTkas undgopmanus o ;kypHasie

Hayuno-TexHnueckuii xypHas «BecTHUK POCTOBCKOro rocy1apcTBEHHOIO YHHUBEpPCUTETA IIyTEH CO-
obmenus» («Bectauk PI'YTICy») uzmaetcs ¢ oktsa0ps 1999 rona, 3apeructprpoaH B [ ockoMuTETE IO IIEYaTH
P®, cBugetenscTBO 0O ‘})GFI/ICTpaLII/II/I Ne 018074. XKypHan nmeeT MEKITyHAPOIHbIA CTAHAAPTHBIN CepUAbHBIH
Homep (ISSN 0201-727X), npucBoennsiii Knmxnou nanaroit Poccuiickoit depepanui.

YupenuteneMm W M3aTeNeM sBIAETCS ['0CYIapCTBEHHOE 00pPa30BaTENbHOE YYPEKICHUE BBICLIETO
?£F$%8H0HMLHOFO obpa3zoBanusi «POCTOBCKMH TrOCyIapCTBEHHBIM YHUBEPCUTET IIyTell COOOLICHU»

JIAaBHBIN peﬂaKT(ﬁ )II?/pHaJ'Ia — akagemuk PAH, 3acnyxennsiii nestens Hayku P®, nokrop TexHuue-
CKHUX HayK, npogeccop B.M. KonecHnkos.

B coctaB pemaxiuonHoON kosiernu BXoAsT Beayuue yuenole PI'VIIC, a takke Apyrux TpaHCropT-
HBIX M aKaJeMU4ecKux yHusepcuretoB CeBepo-Kaskasckoro pernona, Mocksbl, Cankr-IletepOypra, Ykpau-
HbI (J{HEmponeTpoBCKUH TOCYJapCTBEHHBIM TEXHUUECKUH YHUBEPCUTET JKEJIE3HOIOPOKHOTO TPAHCIIOPTa UM.
akan. B. Jlazapsina, r. JlnenponetpoBck), Pecriyonuku benapych (bemopycckuii rocy1apcTBeHHbBIH YHUBEPCH-
TET TpaHcnopTa, r. 'omens), Yenickoit Pecriy6imku (OcTpaBckuil TeXHUYECKUH yYHUBEpcHUTET, I'. OcTpasa),
E/Iom;um (Cunesckuil TeXHWYEeCKH yHUBepcHTET, I'. Karosuue), @panuun (YHuBepcuter a0 MbaH, 1. Jle-

aH).

KypHau BEIXOAUT C MEPHUOANYHOCTHIO 4 HOMEpA B TOJ, T.€. KaX/bli KBapTall.

C ampens 2004 rona «Bectuuk PI'YIICy Bkiioden B «llepedenp neproanyeckux HayIHBIX U HAyIHO-
TEXHUYECKUX W3JaHuH, BBIIyCKaeMbIX B Poccuiickoii @enepanuy, B KOTOPbIX PEKOMEHIYETCS IyOnuKanus
OCHOBHBIX Pe3YyJIbTaTOB AMCCEPTALMN HA COMCKAaHHME YUEHOU CTENEeHU KaHIuaTa 1 JOKTOpa HayK» (pelieHue
[pesnnuyma BAK Ne 6/4 ot 6.02.2004 r.). XKypnan Borexn Bo Bce nocieayromue penakiuuu [lepedns.

«Bectauk PI'VIICy» — momnucuoe m3nanue. C 2004 roma >kypHall BKIIIOYEH B KATaJIOT MOIIMUCHBIX
m3nannii areHTcTBa «Pocmeuatsy (B cienmanbaoM Karanore «["A3EThI. JKYPHAJIbID» 3apeructpupoBan moj
nHaekcoM 53720).

[NoanucaTthbest Ha KypHAI MOXHO B JJFOOOM OT/EJICHUH CBSI3U, PACIIPOCTPAHSIETCS KypHAJ Ha TEppH-
topun Poccuiickoii ®eneparmu. [Toanucky Mo>KHO 0OPMHUTH Ha KBapTall, Ha MOJITo/a Wwin Ha roJ. LleHa of-
Horo HoMepa — 200 pyOei.

Kypnan «Bectauk PI'YIIC» 6ecrimatHo pacchuiaeTcsi BCeM OTPacieBBIM By3aM, B P/l By30B MuHU-
cTepcTBa 00pa30BaHMs M HAyKu Poccum, HEHTpaJbHBIM M 30HAIBHBIM HAYyYHO-TEXHHYECKUM OHOIMOTEKaM,
HWU undopmarum.

IlouTOBBIN afpec pegaKIuM:

344038, r. Pocros H//l, . um. PoctoBckoro Crpenkosoro [lonka Hapogroro Ononuenus, 1. 2.

PocToBCKHii TOCYTapCTBEHHBIN YHUBEPCUTET IyTel COOOIICHUSI.

Penakmus sxypHana «BecTHrk PFYHé)».

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

E-mail: vim_nis@sci.rgups.ru ; nis@rgups.ru (JI0moJHUTEIbHBIN).

APpPXHB KypHaJa U Tpe0oBaHUs N0 0()OPMJICHUIO CTATeli pa3MelIeHbI Ha caliTax:
http://www.rgups.ru B pasaeie «3ganua» u http://vestnik.rgups.ru
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