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B pabote naercs meton GopMUpPOBaHUS TOYHOTO aBTOMOJECIBLHOTO PELICHUS 3aJaul THAPOIUHAMU-
YEeCKOT0 pacueTa KJIMHOBUIHOW ONOpHI (IOJI3YH, HANpaBISIONMas), padoTaomed Ha MUKPOIIOISIPHOM JKHU/I-
KOM CMa304YHOM Matepualie, 00yCIOBICHHOM PacIyIaBOM HaIlPaBIISIOIIEH.

Ha ocHOBE cucTeMbl ypaBHEHUI ABUKEHUS BA3KOH HECKUMAEMOU JKHMIKOCTH MUKPOIIOJIIPHOIO CMa-
309HOTO MaTepualna A Cllydasl «TOHKOTO CJOs» M ypaBHEHHS HEpa3pbIBHOCTH, BBIPAKEHUS IS CKOPOCTH
JUCCUTIALIMK SHEPTUM MOJy4eHa aHaJUTHYeCKas 3aBUCHMOCTB JJISl NPoduiIsl paciiiaBIeHHON MOBEPXHOCTH
Hanpasistonieli. Kpome toro, ornpeneneHbl OCHOBHBIE pa0ovre XapaKTEPUCTHKH PAacCMaTPUBAEMOM Maphl
TpEeHUsl.

[ana oueHka BIMSHUS NapaMeTpa, OOYCIOBJICHHOTO PacIljlaBOM HAIPaBISIIOIIECH, U CTPYKTYpHO-
BSI3KOCTHBIX MApaMETPOB MHKPOIIOJIIPHOTO KHUJIKOTO CMa304HOTO MaTephalla Ha HECYIIYI0 CIIOCOOHOCTh M
CUILY TPECHUSL.

Kniouesvie cnosa: TuapoIMHAMUKA, ONOpa CKOJNBXEHUS (TIOJ3YH, HANPABIISIOMIAs), BI3KHIA HECHKHU-
MaeMBbIH KUJIKMA MUKPOIOJISIPHBIN CMa304YHbBIN MaTepHall, paclljlaBlIeHHAs IOBEPXHOCTh HAIPABIISIOIEH.
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The formation method of the exact automodel solution of thehydrodynamic calculation of the wedge-
shaped support (the ram, a guide) using micropolar liquid lubricant that was caused by guide fusion is pre-
sented in this work.

On the basis of the systematic equations of the movement of the viscous incompressible liquid of
micropolar lubricant for a case of «a thin layer» and the continuous equation which expresses the speed of
dissipation of energy, the analytical dependence for a profile of the melted guide surface is received. Besides,
the main performance data of the considered couple of friction are defined.

An assessment of influence of the caused parameter caused of the guide fusion and structural and
viscous parameters of micropolar liquid lubricant on the bearing ability and friction force is given.

Keywords: hydrodynamics, a sliding support (the ram, a guide), viscous incompressible liquid mi-
cropolar lubricant, the melted guide surface.
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B pabote naercst meron GOpMHPOBaHMS PACUETHBIX TMAPOJMHAMHUYCCKUX MOJENEeH YIOPHBIX MOJ-
UIMITHUKOB C YYETOM 3aBUCUMOCTH MPOHHULIAEMOCTH, 3JEKTPOIPOBOJHOCTH U BSI3KOCTH KHUJIKOI'O CMa30YHOIO
MaTepuaja OT AaBJICHUS.

Ha ocHOBe ypaBHEHMH ABMKCHMS HEC)KUMAEMOI'O 3JIEKTPONPOBOJSIIETO KUAKOIO CMa304YHOIO Ma-
Tepuana B paboyeM 3a30pe Ui CiIydasi «TOHKOTO CIIOSI», HEpa3pbhIBHOCTH M Jlapcu moiydeHbl aHaIUTH4e-
CKHE 3aBHCUMOCTH JJIi OCHOBHBIX pabOuMX XapaKTEPUCTHK MOJANIMITHUKA IIPH OJHOBPEMEHHOM Y4YeTe BS3-
KOCTH CMa304HOT'0 MaTe€pHaa, 3JEKTPOIIPOBOJHOCTH U IPOHULIAEMOCTH IIOPUCTOTO MOKPBITUS OT IaBJICHHSL.

[ana onieHKa BIMSHUS apaMeTPOB, XapaKTEPU3YIOIINX 3aBUCUMOCTh JIEKTPOIIPOBOAHOCTH, BA3KO-
CTH >KMJIKOTO CMa304HOI'0 MaTepHaga U MPOHUI[AEMOCTH JIBYXCIOWHOTO MOPUCTOTO MOKPBITHS OT JaBJIEHUS,
Ha HECYLIYIO CIIOCOOHOCTh U CHITY TPEHHUSL.

Kniouesvie cnosa: NByXCIOHHOE NOPHUCTOE MOKPBITHE, YIOPHBIA MOMMIMITHUK, 3aBUCUMOCTD BSI3KO-
CTH, IPOHHUIIAEMOCTH U 3JIEKTPOIPOBOIHOCTH OT JAaBJICHUS.

DEVELOPMENT OF THE CALCULATING MODEL OF THE STEERING BEARING
WITH THE ACCOUNT OF THE PERIOD OF THE POROUS LAYERS,

THE ELECTRICAL CONDUCTIVITY AND VISCOSITY OF LIQUID
LUBRICANEOUS MATERIAL FROM PRESSURE

Garmonina Anastasia Nikolayevna

Rostov State Transport University (RSTU),

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

Applicant,

phone +7-988-547-81-19,

e-mail: opatskih@yandex.ru

Prikhodko Viktor Markovich

Rostov State Transport University (RSTU),

Head of Chair «Descriptive Geometry and Graphics»,
Doctor of Engineering Sciences, Associate Professor,
phone +7 (863) 272-63-35,

e-mail: vm_2@rgups.ru

Savenkova Mariya Andreyevna

Rostov State Transport University (RSTU),

Chair «Chemistry»,

Candidate of Chemical Sciences, Associate Professor,
phone +7-918-899-16-47,

e-mail: vm_2@rgups.ru

In this paper, the method of formation calculation of hydrodynamic models of thrust bearings is
based on the dependence of the permeability, conductivity and viscosity of liquid lubricant from the pressure.

On the basis of the equations of motion of an incompressible electrically conducting lubricant in the
working gap for the case of “thin layer”, of continuity and Darcy there were obtained analytical expressions
for the main performance characteristics of the bearing, while taking into account the considered pair of fric-
tion based on the lubricant viscosity, conductivity, permeability of porous coating from the pressure.
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It is estimated that some parameters characterize the dependence of the electrical conductivity of the
lubricant viscosity and permeability of double-layered porous coating of the pressure on the bearing capacity
and friction force.

Keywords: double-layer porous coating, a thrust bearing, the dependence of the viscosity, permeabil-
ity and conductivity on the pressure.
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B pabote Ha ocHOBe ypaBHeHH [lapcu, onpenessiommx TeUeHHEe CMa304HOr0 MaTepuaia B MOPH-
CTBIX CJOSX, U MOAU(HUIIMPOBAHHOTO ypaBHEHUs PeifHombaca pemaeTcs 3a1a4a 0 HeyCTaHOBUBIIIEMCS JTBU-
KEHHUH BS3KOTO HEC)KUMAEMOTO JKUAKOTO CMa30qHOr0 MaTepuala B 3a30pe mopucroro aemmdepa. Paccmart-
puBaeTCs CiydYaid, Korja KOMOMHMPOBAaHHAsS T10/]a4a CMa304HOr0 MaTepualia IPOU3BOIUTCS B OCEBOM H pa-
JTUATHFHOM HAIPaBJICHUSIX C yUETOM MPOHUIIAEMOCTH MIOPUCTOTO CIIOS.

B pesynbraTte penieHrs MOCTaBICHHOH 3a/1ayyl Hal[eHO T0JIe ABICHUH B TIOPUCTOM M CMa30YHOM
CJIOAX, MMOJTYUYCHBI aHAJIMTUYCCKUE 3aBUCUMOCTH IJIA yCI/IHI/Iﬁ B MacJISTHOM ITIJIEHKE. KpOMe TOIr0, YCTaHOBJICHBI
MOJIyJIb TI€PEeIaBaeMOro yCHIIns JucOananca, a TaKkKe CTAI[MOHAPHBIN M HECTAI[MOHAPHBIN KO03()OUIIUEHTHI
nepenaun. JlokazaHo, 94TO P KOMOWHUPOBAHHOHW TOAaYe CMa304HOTO MaTepHalla B OCEBOM WM Pauaib-
HOM HaITPaBIIEHUH C yUETOM IPOHHUIIAEMOCTH MTOPUCTOTO CIIOs eMIiep paboTaeT Ooiee yCTOWUIHBO.

HOJ’Iy‘IeHHI)Ie YTOYHCHHBIC PACUCTHBIC MOACIU IMO3BOJIMJIM YCTAaHOBUTH BJIMAHUC pAAaa JOIOJIHHU-
TEJIHHBIX (PAKTOPOB, a TAKXKE BEHIMIOIHHUTH CPABHHUTEIHHBIN aHAIIM3 BHOBb IOJYYEHHBIX PE3yJbTaTOB U yKe
MMEIONTNXCS. DTO TOATBEPAIIIO OOJBIIYIO TPUOIMKEHHOCTh HOBOM MOJIENH K PealbHOM MPAKTHKE.

Kniouesvie crosa: TuapoIMHaAMUKa, KOHEUHOPa3MEPHBIN jieMI(ep, KOMOMHIpOBaHHAs Mojjada cMa-
3049HOTO MaTepHasa, MoprucTasi BCTaBKa, MPOHUIIAEMOCTb.
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On the basis of the Darcy's equations which define the lubricant in the porous layers, and the modi-
fied Reynolds equation, it is solved the problem of unsteady motion of a viscous incompressible liquid lubri-
cant in the gap of the porous absorber. We consider the fact when the combined flow of the lubricant pro-
duces in axial and radial directions taking into account the permeability of the porous layer.

As the result of solution, the pressure field in the porous and the lubricating layer is obtained by ana-
Iytical dependences for the efforts in the oil film. In addition, it is set a module of the transmitted force im-
balance as well as stationary and non-stationary coefficients of the transmission. It is proved that upon the
combined flow of the lubricant in the axial or radial direction taking into account the permeability of the po-
rous layer damper works more steadily.

The specific obtained design of the model gives the possibility to determine the influence of several
additional factors, and perform a comparative analysis of the newly obtained results and existing. This is
confirmed the great closeness of the new model to real practice.

Keywords: hydrodynamics, concervatory damper, combined feed of the lubricant, the porous insert,
permeability.
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PaccMoTpensl xapakTep M IPUYUHBI KOJIEOAHUM 3IEKTPHUYSCKUX MapaMeTPOB CBAPOYHON AYTH TIO-
CTOSIHHOTO TOKa JUIA CHCTEM C TMOCTOSHHON CKOPOCTBIO IMOAAYM IUIaBsIIErocs sjextpoxa. OmpeneneHb
YCIIOBUS TIONYUYEHHSI HETIPEPHIBHOCTH CBAPOYHOTO TOKA, KaK OJHOTO M3 KPUTEPHEB CTAOMIHLHOCTH (OPMHUPO-
BaHUsI IBA.

Knroueguvie cnosa: cBapka nuaBsmuMcs 3J€KTPOIOM, dJIEKTPUUECKUE MTapaMeTpbl CBApOYHOM AYTH,
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The nature and causes of the oscillations of the electric parameters of the welding arc for systems
with a constant transmission speed of the consumable electrode are considered. The conditions for obtaining
the continuity of the welding current are determined as one of the criterion by the stability of the weld for-
mation.

Keywords: consumable electrode welding, the electric parameters of the welding arc, continuity of
welding current, stability of the welding process.
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IIpoBeneHO KBaHTOBO-XMMHYECKOE MOJAEIHPOBAaHHE B3aMMOICHCTBHUSI CHIIMKATHBIX U (ochaTHBIX
MIPUCATOK C MOBEPXHOCTHIO JKeje3a. Mcnonb30BaHa MOJENb IUIACTHHBL, PAaCYEThl IPOBOAMIIMCH B IPUOIMIKE-
Huu DFT. TIoka3aHo, 4TO OKHUCJIEHUE ITIOBEPXHOCTU IIPUBOAUT K YMEHBILIECHHUIO SHEPTUU aJTr€3UHU KaK OTAEIIb-
HBIX MIPUCAOK, TAK U KX KOMOMHAIIHH.
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HUE.
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The quantum and chemical modelling of interaction of silicate and phosphate additives with iron sur-
face are carried out. It is used the slab model and the calculations were performed within the DFT approach.
It is shown that oxidation of the surface leads to reduction of the adhesion energy both of separate additives
and their combinations.

Keywords: lubricants, iron surface, computer modelling.
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344038, r. PocroB-na-/lony, mi1. PoctoBckoro Ctpenkosoro [lonka Hapogroro Omomuenus, 1. 2,
kadenpa «Boiciias MaTemMaTHKay,

aCIHUPAHT,

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

e-mail: vm@rgups.ru

CraThsl MOCBSIIEHA HCCIIEOBAaHUIO PAOOTHI PaJMaIbHOTO TOAIMIMIHAKA CKOJBKEHUS C aJarTHPO-
BaHHBIM NPO(MUIEM €ro OMOPHOI MOBEPXHOCTH, PabOTAIOIIEro Ha CMa30YHOM Matepuale, 00JajaroIeM
BA3KOYIIPYTMMHU CBOWCTBaMHU. ABTOPOM IPEIPUHATA MOMBITKA YUYECTh B pacCMaTpUBAaEeMON 3a7a4ue 3aBUCH-
MOCTb MOAYJISI CZIBUTA M BA3KOCTH CMa304HOI0 MaTepuaia OT JIaBICHHS.

,Z[HSI OIpeACJICHNA TUAPOINHAMHUYCCKOTO OaBJICHHUA W BCKTOPOB HO[II[ep)KI/IBaIOH_[Cﬁ CHJIBI U CHJIBI
TPCHUA MOJYUYCHBI aHAIMTUYCCKUE BBIPAKCHHA HAa OCHOBC IOCTPOCHUA aBTOMO/JCIIBHOI'O PCIICHUS. HpOBe-
JIeH aHaJHM3 BIUSHUS BBEACHHOTO IapaMeTpa O, XapaKTePH3YIOIIETo 3aBUCHMOCTD BSI3KOCTH OT JABJICHHS H
grcna Jledopa 3, Ha HeCyIIy0 CHOCOOHOCTD U CHITY TPEHHS.

Kniouegvie cnosa: 3aBUCUMOCTb BS3KOCTH M MOAYJS CABHra OT JaBJEHUs, TMIpOAMHaMuKa, Makc-
BEJUTOBCKAsS JKUIKOCTD, PAANATBHBIA TOIIINITHUK.

FORMATION OF THE REFINED COMPUTATIONAL MODELS OF THE RADIAL
SLIDING BEARING TAKING INTO ACCOUNT THE DEPENDENCE

OF VISCOSITY AND SHEAR MODULUS FROM THE PRESSURE

OF A VISCOELASTIC LUBRICANT

Solop Konstantin Sergeyevich

Rostov State Transport University (RSTU),

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

Postgraduate,

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

e-mail: vm@rgups.ru

The article is devoted to the study of the operation of the radial sliding bearing with an adapted pro-
file of its supporting surface, operating on the lubricating material having viscoelastic properties. The author
attempts to consider the problem in question the dependence of the shear modulus and the viscosity of the
lubricant pressure.

To determine the hydrodynamic pressure and vectors of the supporting force and friction force, the
obtained analytical expressions base on the construction of self-similar solutions. The analysis of the impact
of the introduced parameter characterizes with dependence of viscosity on pressure and the number of Debo-
rah, on the bearing capacity and friction force.

Keywords: dependence of viscosity and shear modulus from the pressure, fluid flow, Maxwell fluid,
radial bearing.
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Pe3nuuenko AJiekceil AlleKCaHAPOBUY

PoctoBckmii rocyaapcTBeHHbIH yHUBepcuTeT myTer coobmmenus (PIVYIIC),

344038, r. PocroB-na-/lony, mi1. PoctoBckoro Crpenkosoro [lonka Hapogroro Omomuenus, 1. 2,
Kadeapa «IIMEKTPOITOABIKHON COCTABY,

KaHAUJAT TEXHUYECKUX HAYK, TOICHT,

tenedon +7 (863) 272-64-90,

e-mail: reznichenko-a1938@yandex.ru

Tennmen Anapeit IlaBaoBu4

Cesepo-Kaskasckuii ¢punman tpancmainxonguar (TMX) « CEPBUCY,
344013, r. Pocto-Ha-/lony, yn. Meunukosa, 39 B,

3aMECTUTENb AUPEKTOPa IO IPOU3BOICTBY,

tenedon +7-905-428-69-27,

e-mail: tenischev@tmx-service.ru

YeooTtapes EBrennii AnekcanapoBu4

PocToBckwmit rocynapcTBeHHbIH yHEBEpcHUTET IyTelt coobmerns (PTYIIC),
kadenpa «IEeKTPOIIOABIKHON COCTaBY,

KaHAU1aT TEXHUYECKUX HAYK, JTOLEHT,

tenedon +7 (863) 272-64-90,

e-mail: chebotarev.evg@yandex.ru

Tentukos Huxonaii Pomanosnu

PocroBckwii TocynapcTBeHHbIN yHUBepcuTeT myTer coobmmenus (PIYIIC),
kadeapa «DIEKTPOIOABHKHOMN COCTaBy,

KaHAMJAT TEXHUYECKUX HayK, JOLEHT,

tenedon +7 (863) 224-22-58,

e-mail: teptikov@yandex.ru

ITocne mOCTPOIKH B MpoOIECCe 3KCILTyaTalluH JIOKOMOTHBAM IPOU3BOJAT TEXHUYECKOEe 00CITyKHBa-
HU€, IJIAHOBbIE U HEIUIAHOBBIE PEMOHTHI, I'/leé BOCCTAHABIUBAIOT UX padoTocnocoOHOCTh. Uepemyromuecs
OTKa3bl ¥ BOCCTAHOBJIEHHS CO3/1al0T HEKOTOPBIE MOTOKH M BOCCTAHOBJICHUS KaK Pa3HOBHUAHOCTH MOTOKOB
cirydaifHbIx coObiTuii. [IponsBenena oneHkKa paboThl CEPBUCHBIX JIOKOMOTHBOB JIETIO TI0 00ECIIEUeHHIO Tpe-
OyeMoli 0€30TKa3HOCTU M TOTOBHOCTH JIEKTPOBO30B B MEPUOJA HOPMAJIBHOI nX 3kciutyatauuu. Mcmoms3o-
BaHBI CTATUCTUYECKUE JaHHBIE AJIS1 ONpeIeIeHus 3HaYeHU I KO3 PHULHMEHTOB TOTOBHOCTH U O€30TKa3HOCTH.

Kniouesvie cnoea: 31eKTpoBO3, MpOOET, HEMIAHOBBIA PEMOHT, ITOTOK OTKAa30B, KO3(duiueHT BHyT-
pEeHHEl TOTOBHOCTH, KOAQ(HUIIMEHT TEXHHYECKOH TOTOBHOCTH, O€30TKa3HOCTb.

ESTIMATION OF LABOR PROBABILITY AND READINESS
IN THE PERIOD OF NORMAL OPERATION

Reznichenko Aleksey Alexandrovich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Electric Rolling Stocky,

Candidate of Engineering Sciences, Associate Professor,

phone +7 (863) 272-64-90,

e-mail: reznichenko-a1938@yandex.ru

Tenishchev Andrey Pavlovich

North-Caucasian Branch of Transmashholding (TMH) «SERVICE»,
39 v, Mechnikov str., Rostov-on-Don, 344013, Russia,

Deputy Director for Production,
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Chebotarev Eugene Alexandrovich

Rostov State Transport University (RSTU),

Chair «Electric Rolling Stocky,

Candidate of Engineering Sciences, Associate Professor,
phone +7 (863) 272-64-90,

e-mail: chebotarev.evg@yandex.ru

Teptikov Nikolay Romanovich

Rostov State Transport University (RSTU),

Chair «Electric Rolling Stock»,

Candidate of Engineering Sciences, Associate Professor,
phone +7 (863) 224-22-58,

e-mail: teptikov@yandex.ru

After construction in the process of operation, the locomotives are maintenanced whether it is
planned and unplanned repairing where their operability is restored. Alternating failures and restores create
some flows and reconstructions as a kind of streams of random events. The work of the service locomotive
depots to ensure the required trouble-free operation and readiness of electric locomotives during their normal
operation was assessed. Statistical data were used to determine the values of the availability and reliability
factors.

Keywords: electric locomotive, mileage, unscheduled repair, failure flow, internal availability factor,
technical availability factor, reliability.
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ABTOMATHYECKHUI CHUHTE3 TABJIAIL] JOIMOJHUTEJIBHOI'O 3AMBIKAHUSA
CTPEJIOK, KOHTAKTHOM CETHU U IMPOBEPKU HET'ABAPUTHOCTEM
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[TerepOypreckuii rocynapcTBeHHbI yHUBepcHuTeT myTeit coobmenus (III'YIIC),
kadenpa «ABTOMATHKA U TelIeMEXaHWKa Ha )KEJIe3HbIX JIOpOorax»,

ACTIMPAHT,

tenedon +7 (812) 457-84-95,

e-mail: romanlisper@gmail.com

Cenpix IMutpuii BaanumupoBuy
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tenepon +7 (812) 457-84-95,
e-mail: sedyhdmitriy@gmail.com

PaccMoTpeHBI IPUHITUIIBI aBTOMATU3UPOBAHHOTO MTOCTPOSHUS TA0JIHIT JOMOJTHUTEILHOTO 3aMBIKAHUS
CTpEJIOK U IPOBEPKHU HETAaOAPUTHBIX yIacTKOB. [[oMCK Ha CTaHIINY CiTydaeB HeradapuTHOCTEH M OXPaHHOCTH
peann3oBaH METOJOM CpaBHEHHSI cOCTaBHOIO Tpada c 3apaHee 3ajaHHBIMH I1abmoHamu. Paspabortan anro-
PUTM aBTOMAaTHU3aI[UH TOCTPOSHUS TaOJIUI] 3aMbIKaHUsI CEKI[UM KOHTAKTHOM CETH B COOTBETCTBUU C HOBBIMH
METOJAMYECKUMHU YKa3aHUsIMH 10 TipoektupoBanuio M-325-15. TIpennokeHHbIH anropuT™M MPEJCTABICH C
MTOMOIIBIO JIOTHIECKOH cxembl anroputMoB (JICA) mo Monmenn cXxeMaTHdecKoro IUiaHa CTaHIIUH B BUAE CO-
CTaBHOTO Tpada.

Krrouesvle crnosa: Tabnauia 3aBUCHMOCTEH, CHCTEMBI aBTOMaTH3WPOBAHHOTO MPOCKTUPOBaHUs, APM-
BT, APM-IITJ, KACIIP, ODTU.

AUTOMATED DESIGN OF TABLES FOR ADDITIONAL LOCKING
OF SWITCHES AND CATENARY SYSTEM AND CHECKING
OF OVERSIZED SECTIONS

Vasilenko Michael Nikolayevich

Petersburg State Transport University (PSTU),

9, Moscovsky av., St. Petersburg, 190031, Russia,
Chair «Automation and Remote Control on Railwaysy,
Doctor of Engineering Sciences, Professor,

phone +7 (812) 457-84-95,

e-mail: vasilenko.m.n@gmail.com

Gordon Michael Arkadievich

Institute «Giprotranssignalsvyazy,
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49, Borovaya str., St. Petersburg, 192007, Russia,
Chief Specialist,

phone +7 (812) 457-34-76,

e-mail: Gordon_ma@mail.ru

Kovalev Roman Aleksandrovich

Petersburg State Transport University (PSTU),

Chair «Automation and Remote Control on Railwaysy,
Postgraduate,

phone +7 (812) 457-84-95,

e-mail: romanlisper@gmail.com

Sedykh Dmitriy Vladimirovich

Petersburg State Transport University (PSTU),

Chair «Automation and Remote Control on Railwaysy,
Engineer,

phone +7 (812) 457-84-95,

e-mail: sedyhdmitriy@gmail.com

The principles of automated design of tables for additional locking of switches and checking of over-
sized sections are considered. The search for station oversized and security cases are implemented by com-
paring a composite graph with predefined templates. An algorithm for automating the design of tables for
locking the sections of the catenary system is developed in accordance with the new methodological guid-
ances for design 1-325-15. The proposed algorithm is represented by a logical scheme of algorithms (LSA)
according to the model of the station layout in the form of a composite graph.

Keywords: table of interdependence, computer aided design systems, ARM-VTD, ARM-PTD,
KASPR, OFTD.
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tenedon +7(863) 272-64-08,

e-mail: bagrat@rgups.ru

Cadapbsn Onbra AjieKcaHApPOBHA

JloHCKO# TocynapcTBeHHBIN TexHnuecknil yauBepcureT (AITY),
344000, r. Poctros-na-Jlony, mi. I'arapuna, a. 1,
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KaHAUJAT TEXHUYECKUX HAYK, ACCHCTCHT,

tenedon +7(918) 557-67-71,

e-mail: safari_2006@mail.ru

CaxapoB BaH AnekcaHApOBHY

JloHCKO# TocynapcTBeHHBIN TexHnuecknil yausepcureT (AITY),
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CTapIUH{ [IPET01aBaTeNb,

tenedon +7(903) 473-58-47,

e-mail: sakharov.i.a@yandex.ru

ITpoBeneHo 0000IIEHNE CTATUCTUIECKOTO METOAA CTAOMIIN3AMH YacTOThI OTHOBPEMEHHO U HE3aBH-
CHUMO paboTaloMX FeHepaTOPOB Ha Ciiydail pacrpeesieHHbIX HHHOKOMMYHUKAIIMOHHBIX cucTeM. [IpoaHa-
JTU3UPOBAHBI OCOOCHHOCTH MPUMEHEHHS JAHHOTO METOJIa, CBA3aHHbIE C HaMYheM (hIyKTyaluid rpymnioBoro
BPEMEHHM 3a/ICP’)KKHM B TpakTax IMepeladdl CUTHAJIOB pacHpeesIeHHOW cucteMsl. lIpuBeneHsl COOTHOLIEHNS,
orpenessiomye Haubosee npaBIoNnof00HbIE OLIEHKH TEKYIIMX 3HAUYCHWH YacTOThI I€HEpaTopoB, MO3BOJIS-
IolIe CTA0OWIIN3UPOBATh YaCTOTHl TEHEPATOPOB C YUETOM OCOOEHHOCTEH pacmpe/ieieHHBIX HHPOKOMMYHH-
KAallHOHHBIX CUCTEM.

Kniouesvie cnoea. crabunnsanusi 4acTOThI, paclpeleseHHble HHPOKOMMYHHKALMOHHBIE CHCTEMBI,
TPYNIIOBOE BPEMS 3a/I€PIKKH.

DEVELOPMENT OF THE NUMERICAL METHOD OF FREQUENCY FIXING
IN THE DISTRIBUTED INFOCOMMUNICATION SYSTEMS

Engibaryan Irina Aleshayevna

Moscow Technical University of Communications and Informatics (SKF MTUSI),
62, Serafimovich str., Rostov-on-Don, 344002, Russia,

Chair «Multichannel Telecommunication Systemsy,

Candidate of Engineering Sciences, Associate Professor,

phone +7 (938) 113-90-45,
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Sakharov lvan Alexandrovich
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Senior Lecturer,

phone +7 (903) 473-58-47,
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The synthesis of the statistical technique of frequency fixing at the same time and independent oper-
ating generators on a case of the distributed infocommunication systems is carried out in the article. It is ana-
lysed the application features of this method which are connected to existence of fluctuations of group delay
period in transmission paths of signals of distributed system. The ratios defining the most probable estimates
of the current frequency rates of generators and stabilizing frequencies of generators taking into account fea-
tures of the distributed infocommunication systems are given.

Keywords: frequency fixing, the distributed infocommunication systems, group delay period.
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®YHKIMOHAJIBHOE JTUATHOCTUPOBAHHME JIOTMYECKHX CXEM
HA OCHOBE KOJIA BEPTEPA B YCJIOBUSIX ®OPMUPOBAHUSA
HEIIOJTHOI'O MHOKECTBA BXOJIHBIX BO3JEVCTBUI

Edanos Imutpuii BukropoBuu
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tenepon +7 (812) 457-85-79,
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CraThsl TIOCBSIIIEHA aHANM3Y OCOOCHHOCTEH (DYHKIIMOHAIBHOTO JIMATHOCTUPOBAHUS JIOTHUYECKHX
CXEM aBTOMATHUKHA M BBIYHCIIMTEIbHOM TEXHUKH HAa OCHOBE KOJ0B Beprepa IIpu yCJIIOBUHN BO3II€I71CTBI/I$[ HE-
MOJTHOI'O MHOXKECTBA BXOJHBIX KOMOMHAIMU. B sKcriepuMeHTE ¢ KOHTPOJBHBIMA KOMOWHAIIMOHHBIMU CXE-
MaMH YCTaHaBJIMBAKOTCH 0COOEHHOCTH ITOSBJICHUS HeOGHaIZ)Y)KI/IBaeMLIX oIIMOOK Ha BbIXOJaX JIOTMYCCKUX
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cxeMm. IlokazaHo, 4TO BHE 3aBUCHUMOCTU OT MOIIHOCTH MHOKECTBA BXOJHBIX BO3JCUCTBUI BO3HUKHOBEHHE
HeoOHaPYKMBAEMBIX OITUOOK MOTIMHAETCS HOPMAIFHOMY pactpeeseHHIO.

Kntouegvle cnosa: (HyHKIIMOHANBHOE AMArHOCTUPOBAHHUE, CHCTEMa ITUArHOCTHPOBAHUS, JIOTHIECKAs
cxeMma, kol beprepa, KOHTpoIbHAs KOMOMHAIIMOHHAS CXEMa, PACIIPEICIICHUE HEOOHAPYKUBACMBIX OIIUOOK.

CONCURRENT ERROR DETECTION OF LOGICAL CIRCUITS
BASED ON BERGER CODE IN CASE OF ABSENCE
OF FULL SET OF INPUT COMBINATIONS FORMATION
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Student,
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The paper is devoted to the analysis of features of concurrent error detection of the automation and
computer engineering circuits based on Berger code in case of absence of full set of input combinations for-
mation. The experiment with benchmarks shows some features of occurrence of undetectable errors on the
outputs of logical circuits. It is pointed out that occurrence of undetectable errors has normal distribution
with no dependence of the cardinality of set.

Keywords: concurrent checking; diagnostics system; logical circuit; Berger code; benchmark; distri-
bution of undetectable errors.
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e-mail: vspl1999@yandex.ru

B craTthe paccMaTpuBaeTcs mporpaMMHBINA MPOIYKT, PEATU3YIOMUN pacuéT ONTUMAJIbHON CTpaTeruu
MH(POPMAITMOHHON 3aIUTHI paclpeneaéHHBIX CHCTEM Ha OCHOBE MaTeMaTHYecKoW Moaenu. OmrcaH dKCIre-
PUMCHTAILHBIA pacuyéT Ha OCHOBE BBIUMCIIUTENBHOHN ceTn Kadenpsl By3a. [IpuBeneHa nMuTanioHHas Mo-
JIeJTb TIporiecca paboThl HH)OPMAIMOHHOM 0€30MaCHOCTH.

Krrouesvle crosa: nadopmannontas 0€30MacHOCTh, 3alIUTa HHHOPMAIIHH, PACTIPEACIEHHBIC CHCTE-
MBI, TPOTPaMMHBIN TIPOIYKT, IMUATAITIOHHAS MOJIEITb.

EXAMPLE OF THE CALCULATION OF THE OPTIMAL STRATEGY
OF THE INFORMATION PROTECTION OF DISTRIBUTED SYSTEMS
BY THE EXAMPLE OF THE DEPARTMENT NETWORK OF THE UNIVERSITY
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Vorobyev Sergey Petrovich
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Candidate of Engineering Sciences, Associate Professor,
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e-mail: vspl1999@yandex.ru

The article considers the software product that calculates the optimal strategy of information protec-
tion of distributed systems based on a mathematical model. The experimental calculation is described on the
basis of the computer network of the department of the university. The simulation model of the information
security process is given.

Keywords: Information security, information protection, distributed systems, software product, simu-
lation model.

YJK 681.3 : 681.3.06 : 656 + 06

METOJ OIHEHKH CTOMMOCTHU U BPEMEHH INPOEKTHPOBAHUSA
NHOOPMAIMOHHO-YIIPABJIAIOIIUX CUCTEM HA TPAHCIIOPTE
C MIPUMEHEHUEM I'EHETHYECKOI'O AJITOPUTMA

B YCJIOBUAAX HEYETKHUX UCXOJHBIX JAHHBIX
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XanaukoBa Ejlena AHatosibeBHA

Y umcknii rocyaapCTBEHHBIN aBUAITMOHHBIA TEXHIYSCKUN YHUBEPCUTET,
kadenpa «Texandgeckas KHOSPHETHKAY,

KaHAUJIAT TEXHUYECKUX HAYK, TOICHT,

tenepon +7 (347) 273-78-35,

e-mail: khalikova_elena@mail.ru

Kopooxun Baagumup Baagumuposuu

IOxHsI henepanpubril yauBepcutet (FODY),

347928, r. Taraupor, yi. Uexosa, 1. 2,

HayuHno-nccrienoBaTeabCKuil HHCTUTYT MHOTOTIPOIIECCOPHBIX BRIYUCINUTENBHBIX CHCTEM
nM. akagemuka A.B. Kansesa,

KaHJUIaT TEXHUYCCKUX HAYK, IIaBHBIA KOHCTPYKTOP O HANPaBICHHUIO,

tenepon +7 (863) 431-18-65,

e-mail: vwk@niimvs.ru

PaccMmoTpens! pUYMHBI BOSHUKHOBEHUS PUCKOBBIX CUTYAIlMH Ha 3Tare MpOeKTUPOBaHUs HHPOpMa-
LMOHHO-YIIPaBJISIOIIMX CUCTEM Ha TpaHcnoprte. [IpennoxkeH reHeTHUeCKUi MOAX0 A K PELIeHHUIO 3a/1aul OLIeH-
KA CTOMMOCTH U BPEMEHH MPOEKTHPOBAHUS MHPOPMAIIMOHHO-YIPABILIONINX CUCTEM Ha OCHOBE (hOPMHUPOBA-
HHUSI MHOTOKPHTEPHATIbHOM OLIEHKH M BbIOOpa MPUEMIIEMON MPOEKTHON aJbTEPHATUBBI B YCIOBHUSIX HEUETKHX
WCXOIHBIX JaHHBIX. JlaHHBIA MOAXO MO3BOJISIET HAYYHO JO0KAa3aTh OCYLIECTBUMOCTH HCCIEIYEMOro MpPOEKTa
MO CO3JIaHMI0 WHPOPMAIMOHHO-YIPABISIIOLINX CHCTEM Ha dTare MPOSKTUPOBAHUsSI, CHIU3UTh PUCKOBBIC CUTYya-
II1H, 8 TAK)KE COKPATHTh YIIPaBICHUYECKHIE OMINOKH, MPUHUMAEMBbIE PYKOBOAUTEIEM ITPOCKTA.

Kniouesvie cnosa: nHGOpManMOHHO-yIIPABIIAIOIIAs CUCTEMA, TPAHCIIOPT, OLIEHKa CTOUMOCTH, ITPOCK-
THPOBaHUE, HEYETKNE NCXOHbIE TaHHbIE, MSTKHE BBIUYUCIICHUS, TEHETUYECKUI aJTOpPUTM.

METHOD OF COST AND TIME ESTIMATION OF TRANSPORT
INFORMATION CONTROLLING SYSTEMS DESIGN

WITH THE USE OF GENETIC ALGORITHM

IN THE CONDITIONS OF FUZZY INITIAL DATA

Kolodenkova Anna Evgenievna
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Candidate of Engineering Sciences, Associated Professor,
phone +7 (347) 273-07-63,

e-mail: anna82_42@mail.ru

Khalikova Elena Anatolievha

Ufa State Aviation Technical University (USATU),
Chair «Technical Cybernetics»,

Candidate of Engineering Sciences, Associated Professor,
phone +7 (347) 273-78-35,

e-mail: khalikova_elena@mail.ru

Korobkin Vladimir Vladimirovich

Southern Federal University (SFU),

Research Institute of the Multiprocessor Computing Systems named by academician A.V. Kalyaev,
2, Chehova str., Taganrog, 347928, Russia,

Candidate of Engineering Sciences, Chief Designer,

phone +7 (863) 431-18-65,

e-mail: vwk@niimvs.ru

The reasons of risky situations on the stage of information control systems designing are considered.
Genetic approach to the solution of cost and time estimation of information control systems design problem
on the base of multi-criteria evaluation formation and choice of acceptable project alternative in the condi-
tions of fuzzy basic data are introduced. The approach gives opportunity to prove scientifically feasibility of
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the project investigated for creation of information control systems on the stage of designing, to reduce risky
situations alongside with diminishing managerial mistakes made by the project manager.

Keywords: information control system, transport, cost and time estimation, design, fuzzy initial data,
soft computing, genetic algorithm.
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3AJAYA BAJIAHCUPOBAHHUS TEJEXKH C ABYMSI ®JIATTHTOKAMUA
PAZHOU JJIMHBI: HEUPO2BOJIIOIIMOHHBIN AJII'OPUTM

Poazuna Onbra Hukosaesna

HOxus1it henepanbublil yausepcutet (FODY),

347928, r. Taraupor, nep. Hexkpacosckui, 1. 44,

kKadeapa «Marematndeckoe obecriedeHue u mpuMeHeHne 3BMy,
CTapIINii MTPEToaaBaTeb,

tenedon +7 (863) 437-16-73,

e-mail: orodzina@sfedu.ru

Ponsuna Jlana Cepreesna
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kaeapa «CrcTeMbl aBTOMAaTH3UPOBAHHOTO TIPOCKTUPOBAHUS,
ACCHCTEHT,

tenedon +7 (863) 437-16-51,

e-mail: lada.rodzina@gmail.com

PaccMoTpensl akTyalibHbIE BOIPOCHI HEHPOIBOJIIOLUMU — MEPCIEKTUBHOIO HAIpPAaBJICHHUS B UCKYC-
CTBEHHOM HHTEJIeKTe. [IpesyiokeH HOBBIM HEWPOIBOIIONMOHHBIN aJIFOPUTM JJIS 331a4u OallaHCUPOBaHUS
TEJIeKKH C JAByMs (hiarmrokaMy pa3Hoi UmMHBL. K mpenMyiiecTBaM airopuTMa OTHOCHUTCS BO3MOXKHOCTH
ABTOMAaTHYECKOTO TIOWCKA TOIXOSAIICH apXUTEKTYphl HEMPOCETH, HE3aBUCHUMOCTh OT BHJAa (D)YHKIIMHA aKTH-
Bal[M HEMPOHOB, OTCYTCTBHE 00y4aronel BHIOOPKH.

Knrouegvle crosa: HERPOIBOMIONUS, MAIIMHHOE 00yUeHHNE C MOAKPEIICHHEM, ONTHMHU3AIINS, ONepa-
TOp MyTaluu.

THE TASK OF BALANCING TRUCK WITH TWO FLAGPOLES
OF DIFFERENT LENGTHS: NEUROEVOLUTIONARY ALGORITHM

Rodzina Olga Nikolayevna

Southern Federal University (SFU),

44, Nekrasovskiy lane, Taganrog, 347928, Russia,
Chair «Software and Computer Application»,
Senior Lecturer,
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e-mail: orodzina@sfedu.ru

Rodzina Lada Sergeyevna

Southern Federal University (SFU),

Chair «Computer-aided Design Systems»,
Lecturer,

phone +7 (863) 437-16-51,

e-mail: lada.rodzina@gmail.com

The article considers the topical issues of neuroevolution in the promising directions in artificial in-
telligence. The neuroevolutionary proposes a new algorithm for the problem of balancing the truck with two
flagpoles of different lengths. The advantages of the algorithm include the ability to automatically search for
a suitable architecture of the neural network, independent from the kind of activation functions of neurons,
the lack of educational choice key.

Keywords: neuroevolution, machine learning, optimization, mutation operator.
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MPOBJIEMA OPTAHU3AIIAU EJJUHONH TPAHCIOPTHOM CHUCTEMBI

Ko3zgos IleTp AsiekceeBu4
Hayuno-npousBoacteennsiit xonauar CTPATET,
109029, Mocksa, yn. Huxeropoackas, 1. 32,
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e-mail: laureat_k@mail.ru

Bakyaenko Cepreii IlerpoBu4

MockOBCKHiT TOCYIapCTBEHHBIN YHUBEPCUTET myTei coobmenust mmeparopa Huxomnas 11 (MI'YIIC
(MUNT)),
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KaHIUJaT TEXHUIECKUX HayK, mpodeccop,

tenedon +7 (985) 76-38-309,
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KonoxoasankoB Buranuii CepreeBuy

Ypanbckuii TocyqapcTBeHHBIN yHUBEpcUTeT mytei coodmenus (Ypl VIIC),
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KaHAU1aT TEXHUYECKUX HAYK, JTOLEHT,

tenedon +7 (343) 221-24-36,

e-mail: kolokvital@gmail.com

PaccmarpuBaercst mpoOsiema co3faHHS €IUHOM TPAHCIOPTHOM CHUCTEMBI C OOILIECHCTEMHBIX
no3uuuid. MHOro BHUMaHHMS YJENA€TCs ABYM acleKkTaM — aKTHUBHOMY CaMOMOIJIEPKAHHUIO B CPEAe C
Je30praHu3anueil 1 JBOWCTBEHHON CYIIIHOCTH OPTaHM30BaHHOTO OOBEKTa — KaK CHCTEMBbl M KakK 3JIEMEHTa
HajacucteMsl. [lpennaraercst opraHu3zalus €IWHON TPAHCHOPTHOM CHUCTEMBI B YCIOBHSIX PBIHOYHOU
OKOHOMUKH C IIOMOHIBIO TaK HAa3bIBACMbIX CHUCTCMHBIX HWHTEIrpaToOpOB, q)YHK]_[I/IIO KOTOPBIX JOJIKHBI
BBIITOJIHATH SKCIIEAUIIMOHHBIC (I)I/IpMBI.

Kniouesvie crnosa. cucrema, 3IEMEHT, afjanTalys, CaMoNoIAep)KaHie, TPAaHCIIOPT, SKCIIEAUTOP.

THE PROBLEM OF THE UNIFIED TRANSPORT SYSTEM ORGANIZATION
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Candidate of Engeneering Sciences, Associate Professor,
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phone +7 (343) 221-24-36,
e-mail: kolokvital@gmail.com

The problem of creating a single transport system from general system positions is considered. Much
attention is given to two aspects: actively self-maintenance in an environment with disorganization and the
dual nature of an organized object, both as a system and as an element of a supersystem. It is proposed to
organize an integrated transport system in a market economy with the help of so-called system integrators,
whose function is to be performed by forwarding firms.

Keywords: system, element, adaptation, self-maintenance, transport, forwarder.
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PA3ZBUTHUE JIOT'HNCTUKHU IIEPEBO3KHN 3EPHA
B KEJIE3HOJOPOXHO-MOPCKOM COOBLIEHNHU
(HA TIIPUMEPE IOKHOI'O PEI'MOHA)

Kpagen Anexkcanapa CepreeBna

PocToBckwmit rocynapcTBeHHBIH yHHBEpcHUTET IyTelt coobmienwus (PIYIIC),

344038, r. PoctoB-Ha-ony, mi. PoctoBckoro CrpenkoBoro Ilonka Haponnoro Onomyenus, 1. 2,
kadenpa «YpaBiieHUe KCILTyaTallMOHHON paboTOn,

CTapIlUXi PenoJaBaTeb,

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

e-mail: kravec_as@mail.ru

YeooTapeBa EBrenusi AngpeeBHa

PocroBckwii TocynapcTBeHHbIN yHUBepcuTeT myTel coobmenus (PIYIIC),
kadenpa «YpaBiieHHe dKCILTyaTallMOHHON paboTom»,

KaHAMJAT TEXHUYECKNX HayK, IOICHT,

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

e-mail: Abrosimova@ya.ru

JaHa oleHKa TeKyIero COCTOSHHS SKCIIOPTHBIX MEPEBO30K 3€PHOBBIX TPy30B B HOKHOM pernoHe.
PaccMoTpens! HampaBieHUsT pa3BUTHS JOTUCTHKH IEPEBO30K 3€pHA B JKEJIE3HOOPOIKHO-MOPCKOM COO0OIIIe-
Huu Ha npumepe CeBepo-KaBka3sckoii xene3Hol 1oporu u noptoB A3oBo-YepHoMopckoro Oacceitna. Ana-
JIN3 pa3JIMYHbIX CTATUCTUUYCCKHUX AAaHHBIX, OUCHKAa NPUMCHACMBIX U pa3p363TBIBaeMBIX TEeXHOJIOTUI BHYT-
PEHHHX U SKCIOPTHBIX MEPEBO30K 3€PHOBBIX TPY30B IMO3BOJIMIIHN CAETATh BHIBOJBI O MEPCIIEKTHBAX Pa3BUTHS
YKa3aHHOTO BHJIA IEPEBO30K. Tarxke pacCMOTPEHBI MEPCIIEKTUBHBIC MUPOBLIC HATIPABJICHUS PA3BUTHS TIEPE-
BO30K TI'Py30B, B YaCTHOCTU 3€PHOBBLIX, KOTOPBIC OIPEACIAT O6HIYIO TCHACHIUIO TMOBCACHUA MUPOBOIo M
BHYTPUPOCCHIICKOTO PhIHKA COBITA 3epHAa.

Knrouegvle crosa: xene3HOTOPOXKHBIN TPAHCIIOPT, MOPCKUE TTOPTHI, JIOTUCTHKA, SKCIIOPT, MEXTyHa-
POJIHBIC TPAHCIIOPTHBIC KOPUIOPHI, TEXHOJOTUU TEPEBO3KHU, 3€PHOBBIE I'PY3bl, CPOK JTOCTABKH, 3PPEKTHB-
HOCTb.

GRAIN CARRIAGE LOGISTICS DEVELOPMENT IN RAILWAY AND MARINTIME
COMMUNICATION (ON THE SOUTHERN REGION EXAMPLE)
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Chebotareva Evgenia Andreyevna
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Candidate of Engineering Sciences, Associate Professor,
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e-mail: Abrosimova@ya.ru

In the article, it is given the assessment by the authors’ grain cargo export current state in the Southern
region. The directions of grain transportation logistic development are considered in railway and sea traffic on
the example of the North Caucasian Railway and the ports of the Azov-Black Sea basin. The analysis of vari-
ous statistical data, the assessment of applied and the developed technologies for domestic and export ship-
ments of grain cargoes made it possible to draw conclusions about the prospects for the development of this
type of transport. Also, perspective global directions of cargo transportation development are considered, in
particular grain, which determine the general trend of behavior of the world and domestic Russian grain market.

Keywords: railway transport, seaports, logistics, export, international transport corridors, transporta-
tion technologies, grain cargo, delivery time, efficiency.
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NHHOBAIIMNU HA KEJIE3HOJOPOXHOM TPAHCIIOPTE

Pozenbepr Urops HaymoBuu

OAO «<HHNHACY,

109029, r. Mocksa, Hwkeropoackas yiu., a. 27, ctp. 1,

JOKTOp TEXHUYECKUX HaYK, Mpodeccop, TeHepaIbHBINA TUPEKTOP,
tenedon +7 (499) 262-53-79,

e-mail: ig.rozenb2012@yandex.ru

ladenbHukoB Ajsiekcanap Hukomaesny
Pocrosckuii punuan OAO «<HUMAC,
344038, r. PocroB-Ha-/lony, yu. Jlennna 44/13,
JUPEKTOP.

PocToBckwmii rocymapcTBeHHBIN YHUBEpCHTET IyTeit coobmenus (PTYIIC),

344038, r. PoctoB-Ha-/lony, mi. PoctoBckoro CrpenkoBoro Ilonka Haponnoro Onomyenus, a. 2,
kadenpa «MHbopmaTukay,

JIOKTOp TEXHUYECKUX HAyK, nmpodeccop,

tenedon +7 (863) 21-888-77,

e-mail: shabelnikov@rfniias.ru

0O603Ha4yeHBbI POJIb U MECTO MHTENJIEKTYaIbHBIX CHCTEM Ha JKEJIEe3HOAOPOXKHOM TPAHCIIOPTE B 3aja4e
€ro MHHOBAIMOHHOTO pa3BUTHs. [[pOKOMMEHTHpPOBaHBI OCHOBHBIE aKTyaJbHbIE HHHOBAI[MOHHBIC Pa3padoT-
KH, 00eCIIeuynBaIOIINe TOYKH POCTa TPAHCIIOPTHOW HAayKH W Mpon3BoAcTBa. CHOpMymHpOBaHbI TEKYyIIUE 3a-
Jla4y BHEJPEHUS WHHOBaLMH Ha TpaHcrnopte. O0OCHOBaHA HEOOXOAMMOCTh Co3/aHus [IeHTpOB MHHOBAIIH-
OHHOTO Pa3BUTHSI, HHTETPUPYIONINX U PETIAMEHTHUPYIOIINX paboTy MO CO3/IaHUI0 HHHOBAIIMOHHBIX MPOIYK-
TOB Ha TPAHCIIOPTE.

Knrouesuvle cnosa’ xene3HONOPOKHBINA TPAHCTIOPT, MHHOBAIIMH, €IUHBIN CETEBOM TEXHOJIOTUYECKUMA
MpOLECC, MHTEIUIEKTYaJlbHAs CUCTEMA YIPABJIEHUS, UHTEIJIEKTYaJIbHbIE TEXHOJIOIMU COPTUPOBKU COCTABOB,
LIEHTP UHHOBALIMOHHOTO Pa3BUTHSL.

INNOVATIONS IN RAILWAY TRANSPORT

Rosenberg Igor Naumovich
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Doctor of Engineering Sciences, Professor, General Director,
phone +7 (499) 262-53-79,
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179




ISSN 0201-727X BECTHHUK PI'YIIC Ne 3/2017

Shabelnikov Alexander Nikolayevich
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Chair «Informaticsy,

Doctor of Engineering Sciences, Professor,

phone +7 (863) 21-888-77,

e-mail: shabelnikov@rfniias.ru

The role and place of intellectual systems in rail transport in the task of its innovative development
are indicated in this article. The main topical innovative developments that provide points of growth in
transport science and production are commented on. The current tasks of introducing innovations in transport
are formulated. The necessity of creation of Innovation Development Centers, integrating and regulating
work on creation of innovative products in transport, is grounded.

Keywords: railway transport, innovations, single network technological process, intelligent control
system, intelligent sorting technologies, innovation development centers.
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MYTH KAK KOHCTPYKTUBHO OPTOTPOINHOM ILIUTHI

Beasik Oabra AjiekcaHApoBHa

PocroBckwii TocynapcTBeHHbIN yHUBepcuTeT myTel coobmmenus (PIVYIIC),
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kadenpa «Bpiciias MaTemMaTHKay,
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CyBopoBa TaTbsina BuccapuonoBHa
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JIOKTOp (PU3MKO-MaTEMaTHIECKUX HayK, mpodeccop,

tenedon +7 (863) 272-63-30,

e-mail: suvorova_tvlll@mail.ru

PaccMoTpena 3amadya O JUHAMHMUYECKHMX IIpOIECCaX, BO3HUKAIOUIMX IOJA JAEHCTBHEM MOE3IHOMN
Harpy3Ku B 3JIEMEHTaX pelbCOIINAIbHON peleTKH. 11 OCTPOEHUsI MaTEMaTHYECKO MOAETH B HACTOSILEN
paboTe MoBeAeHNE PETHCOIIMTATIFHON PEIIETKH ONMMCHIBANIOCH KaK KOJIEOaHHsI OPTOTPOITHOM IIJTUTHI, JIEKaIIeH
Ha BA3KOYNPYIOM IONYNpPOCTpaHcTBE. B cTaThe mpeacTaBieHbl OCOOEHHOCTH JTUHAMHUYECKOTO MOBEACHUS
KOHCTPYKIMH NPH PAa3HBIX YaCTOTaX MPHJIOKEHHBIX BHEIIHUX BO3JIEHCTBHI C COOTBETCTBYIOIMMH 3HAYECHHU-
SIMM [IEPEMEILIEHUI Ha YYacCTKE.

Kniouegvie cnosa: penbcolnaibHas pemETKa, ITMHAMAYECKUE BO3IECHCTBUS, OPTOTPOIHAS TUIACTHHA,
[OE3/Hasl Harpy3Ka Ha PelIETKy, BEpXHEE CTPOCHUE KENE3HOLOPOKHOIO IIyTH.
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MATHEMATICAL MODEL OF UPPER STRUCTURE OF THE RAILWAY
AS A CONSTRUCTIVE ORTHOTROPIC PLATE

Belyak Olga Alexandrovna,;

Rostov State Transport University (RSTU),

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

Candidate of Physical and Mathematical Sciences, Associate Professor,

phone +7 (863) 272-63-30,

e-mail: o_bels@mail.ru

Larin Alexander Evgenyevich

Rostov State Transport University (RSTU),
Chair «Higher Mathematicsy,
Postgraduate,

phone +7 (863) 272-63-30,

e-mail: mc_abdula@bk.ru
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The problem of dynamic processes arising under the action of a train load in the elements of a rail-
grating lattice is considered. In order to construct a mathematical model in the present paper, the behavior of
a rail-spiral lattice was described as the oscillations of an orthotropic plate lying on a viscoelastic half-space.
The article presents the features of the dynamic behavior of the structure at different frequencies of the ap-
plied external actions with the corresponding values of displacements on the site.

Keywords: rail-grinding lattice, dynamic influences, orthotropic plate, dynamic load on the lattice,
upper railroad structure.
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CTPYKTYPA U ONTUMMU3AIIUA IMTAPAMETPOB ABTOMATHU3UPOBAHHON
CUCTEMbI PATMOMOHUTOPHHI'A VIS OBHAPYIKEHUSI PEXXUMOB
AYTI'OBOT'O TOKOCBEMA HA KOHTAKTHOU CETH

Cemenos IOpuii I'eopruesnu
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tenepon +7 (863) 272-63-85,

e-mail: ygsem@mail.ru

B skcrutyaTanuy KOHTaKTHasI CETh JIEKTPU(PHUIIMPOBAHHBIX JKEJIE3HBIX JOPOT UCIBITHIBAET OMACHBIE
BHEITHHUE BO3/ICHCTBYSI OT HAPYIICHUH TOKOCheMa ¢ 00pa30BaHUEM SJIEKTPUIECKON AYTH MPH TOJIONEE U OT
HCHUCIIPABHBIX TOKOIIPUECMHUHKOB. O6ocHOBaHa BO3MOYHOCTE U HGO6XO}II/IMOCTB 06H3py>KI/IBaTB TaKHE€ BO3-
JEHUCTBUSA C UCIIOJIIB30BAHUEM DPACHPEICICHHON CHUCTEMBI PAJUOMOHUTOPUHIA, KOTOpask PETUCTPUPYET pa-
JUOW3ITyYEeHUs OT JYTOBBIX HAPYIIEHUH TOKOCheMa. B craThe m3mararoTcs 0a30BbIe MPUHIUIIBI I CO3/1a-
HUSA CHUCTEMBI. HCO6XOJII/IMaH CTPYKTYypa, 3aga4u 10 OINTUMH3AlHNU IMapaMETPOB. HpI/IBeJIeHBI OILICHKHN pETu-
CTPUPYIOLICH U 00HAPYKUBAIOIIEH CIIOCOOHOCTH CHCTEMBI.
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Kurouesvie cnrosa: KOHTaKTHas CETh NIEPEMEHHOTO TOKA, BHEIIHUE BO3/CHUCTBUS, JYTOBBIC Hapyle-
HUSl TOKOChEMa, CHCTEMa PaJMOMOHHTOPHHTA, CTPYKTypa, ONTUMAIbHBIC MapaMeTphl, aNrOPUTMBI Pacio-
3HABaHWS, PETUCTPUPYIONIAs U 00HAPYKUBAIOIIAs CTIOCOOHOCTb.

STRUCTURE AND OPTIMIZATION OF PARAMETERS
OF THE AUTOMATED RADIO MONITORING SYSTEM FOR DETECTION
OF ARCING CURRENT COLLECTION FAILURE ON THE CONTACT NETWORK

Semenov Yuri Georgievich
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Chair «Automated Systems of Electric Power Supply»,

Doctor of Engineering Sciences, Associated Professor,

phone +7 (863) 272-63-85,

e-mail: ygsem@mail.ru

The contact network of electrified railways in operation is exposed to dangerous external actions
from the arcing current collection failure in ice mode or due to the faulty electric locomotive's pantographs.
The possibility and necessity are proved to detect such influences by means the radio monitoring distributed
system that detects radio emissions from the arc current-induced disturbances. The article outlines the basic
principles for creating a system: the rationale of diagnostic symptom, the necessary structure, and the tasks
for optimizing the parameters. The assessments to registering and detection ability by means of system are
resulted.

Keywords: AC contact network, external influences, arcing current collection failure, radio moni-
toring system, structure, optimal parameters, recognition algorithms, registering and detecting ability.
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JIoHCKOI# ToCcymapcTBEeHHbIN TexHuueckuil yausepeuret (AT TY),
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KaHIUJaT TCXHUYCCKUX HAYK, JOLCHT,
tenedon +7-903-464-51-65,
e-mail; trofimvn@mail.ru

IIpencraBieH cpaBHUTETBHBIN aHAIN3 aJTOPUTMOB YIIPABIEHUS HA OCHOBE IIPOTHO3UPYIOIIEH MOJIe-
T 1 00BEIMHEHHOTO MPUHLUIIA MAaKCUMyMa JUIsl CHHTE3a YIPaBJICHHs! YIIIOBBIMH CKOPOCTSIMH OCECHUMMET-
PUYHOTO KOCMHUYECKOTo ammnapara. B xome BBIUHCIUTENBHOrO IKCHEPHMEHTa MPOBEAEHO MaTeMaTHYECKOe
MOJIETTMPOBAaHIE 3aKOHOB YIIPABJICHHS, ITOJYIEHHBIX HA OCHOBE METO/a IMPOTHOZHUPYIOMIEH MOIETH B 00b-
€MHEHHOTO TPWHIMIA MakcuMyMa. Ha ocHoBaHWMM aHanm3a pe3yJibTaTOB MOJAEIHPOBAHHS BHIPAOOTAHBI
MPaKTUYEeCKUE PEKOMEHAAIMH MO KOMOMHHMPOBAHHMIO YKA3aHHBIX 3aKOHOB YIPABICHHS il TOBBILICHUS
aIaNTaIlMOHHBIX BO3MOYKHOCTEH CHCTEMBI YIPABICHHUS KaK K N3MEHEHUIO BHEITHUX MapaMeTPOB CPENbl, TaK
Y K BapHaIlll{ XapaKTEePUCTHK O0HEKTa PETyTUPOBAHUS.

Kniouesvie cnosa: 0o0ObeAMHEHHBIH MPUHIUI MAaKCUMyMa, MPOTHO3HUPYIOLIAas MOJIENb, 3aKOH yIpaB-
JIEHUsI, 0CECUMMETPUYHBI KOCMUYECKHUH anmapar, YriIoBble CKOPOCTH, MAaTEMaTUUECKOE MOJETUPOBAHHE.

CONTROL ALGORITHMS ADAPTATION BASED ON THE PREDICTIVE MODEL
AND THE UNITED MAXIMUM PRINCIPLE METHODS
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Trofimenko Vladimir Nikolayevich
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Candidate of Engineering Sciences, Associate Professor,
phone +7-903-464-51-65,

e-mail; trofimvn@mail.ru

The paper represents the comparative analysis of control algorithms based on the predictive model
and the united maximum principle methods which are used for an axisymmetric spacecraft angular velocities
control synthesis. The mathematical modelling of the control laws derived using the predictive model and the
united maximum principle methods, was implemented while performing the computing experiment. Based
on the modelling results, there were developed practical recommendations for combining of the mentioned
control laws in order to increase control system adaptive capabilities regarding to either the environment pa-
rameters change or the control object behavior variation.

Keywords: united maximum principle, predicting model, control law, axisymmetric spacecraft, angu-
lar velocities, mathematical modeling.
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ONTUMHU3AIAA CJOXHBIX CUCTEM KBASWJIMHEHHOI'O THIIA
C HECKOJIBKUMH HE3ABUCHUMBIMU INPUOPUTETAMU

ITaBnos Urops BuxkropoBuy

JloHckol TocyaapcTBEeHHbIH TexHIUUeckuit yauBepeuteT (A1 TY),
344010, r. Pocros na-Jlony, mi. ['arapuna, . 1,

kadenpa «Bpiciias MaTemMaTuKay,

JOKTOp (PU3HKO-MaTeMaTHIEeCKUX HayK, mpodeccop,

tenedon +7-928-908-78-27,

e-mail: pavloviv2005@mail.ru
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JloHCKO# TOCYIapCTBEHHBIN TEXHUUSCKUN YHUBEPCHUTET,
kadenpa « TexHruueckas MEXaHUKa,

KaHAUJAT TEXHUYECKUX HAyK, JOICHT,

tenepon +7-928-135-25-16,

e-mail: uglitch@inbox.ru

HpI/I HEKOTOPLBIX €CTECCTBCHHBIX YCJIOBHAX NOKAa3aHa TECOpEMa O CYIIECCTBOBAHUMU U €AMHCTBCHHOCTHU
JIOKATBHOTO (M T7I00aTbHOT0) MaKCUMyMa IIeNIeBO (yHKIIH HEKOTOPOH CII0KHON CHCTEMBI, COCTOSIIEH 13
(GYHKIMH KBAa3WIMHEHHOTO THIIA M HE3aBUCHMBIX CIy4alHBIX MPUOPHTETOB. [IpHUBENCHBI YHCIEHHBIEC TTPH-
MepHI (B TOM YHCJIE U pellieHre BO3HUKAIOUICH 3a1a4l MUHAMAKCa).

Kniouesvie cnosa: ontuMu3anus, KBasuInHeHHas MoOJIeNb, IieJeBas (GYHKINSA, He3aBUCUMBbIE CITydaii-
HBIE IPUOPHUTETHI, TEOpPEMa CYIIECTBOBAHUS U €AMHCTBEHHOCTH MaKCUMyMa.

OPTIMIZATION OF COMPLEX SYSTEMS OF QUASILINEAR TYPE
WITH SEVERAL INDEPENDENT PRIORITIES

Pavlov Igor Victorovich
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Chair «Higher Mathematicsy,

Doctor of Physical and Mathematical Sciences, Professor,
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Don State Technical University (DSTU),

Chair «Technical Mechanicsy,

Candidate of Engineering Sciences, Associate Professor,
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Under certain natural conditions, a theorem on the existence and uniqueness of the local (and global)
maximum of the objective function of a certain complex system consisting of functions of a quasilinear type
and independent random priorities is proved. Numerical examples (including the solution of the emerging
minimax problem) are given.

Keywords: optimization, quasilinear model, objective function, independent random priorities, theo-
rem of the existence and uniqueness of maximum.
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METO/J, CE'MEHTALIMA P!?»OBPA)KEHPIFI C IPUMEHEHUEM
BUOHUYECKHUX MOJIEJIEU
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kaeapa «MaTtemaTHueckoe odecrieueHre u npuMeHenne DBMy,
COHMCKATelb,
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e-mail: samer_elkhatib@mail.ru

[MpeanaraeTcs METO CETMEHTAIIMH U300paKEHUH ¢ MPUMEHEHUEM OMOHMYECKHX MOAETICH, KOTOPBIH
MO3BOJISIET MOBBICUTH Ka4E€CTBO U CKOPOCTh UX 00padoTku. [lpuBonsTcs pe3ynpTaThl SKCIEPUMEHTOB, MOTY-
YeHHBIE HAa OCHOBE JAHHBIX MUPOBOI OuOnmmoTexkn MPT-CHUMKOB. Y CTaHOBIEHBI ONTUMANbHBIE 3HAYCHUS
[apaMeTPoB, ONPEACAIOIUX TOYHOCTh METOJa KJIACTepU3allUUd C YY4ETOM BO3MOXXHOM 3allyMJICHHOCTU
M300paKeHHH.

Kniouesvie cnosa: cermeHTanusi U300pakeHUH, MypaBbUHBINA aITOPUTM, ITUKCETb, KJIACTEP, ONTUMHU-
3a1usi, MOJICJIUPOBaHMUE.

METHOD OF SEGMENTATION OF IMAGES WITH APPLICATION
BIONIC MODELS
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El-Khatib Samer Adnan Ibragim

Southern Federal University (SFU),

Chair «Software and Computer Applicationy,
Applicant,

phone +7 (8634) 37-16-73,
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We propose a method of segmentation of images with application of bionic models, which allows to
improve the quality and speed of their processing. The results of the received experiments on the basis of the
global library of MRI images are presented. The optimal values of the parameters that determine the accura-
cy of the method of clustering to account for possible noise in the images are obtained.

Keywords: image segmentation, ant colony algorithm, pixel, cluster, optimization, modelling.
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YUCJEHHOE MOJIEJIMPOBAHUE AKYCTHUYECKHUX IMOJEH ®OKYCHUPYIOIINX
VJAbTPA3BYKOBBIX ITPEOBPA3OBATEJIEN

CyxopykoBa Oubra bopucosna
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VYnpasnenue nHbOpMaTU3aALNY,
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tenepon +7 (863) 272-64-56,
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Pui0sinen; Anapeii HukosiaeBua

HOxwnbit henepanpublii yaHuBepcuTeT (FODY),
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KaHAUAT GU3UKO-MAaTEeMaTHYeCKUX HAYK, TIaBHBIA HAYYHBIH COTPYIHHK,
tenedon +7 (863) 243-41-22,

e-mail: arybyanets@gmail.com

Pa3pa0Ootan HOBBIH METOJ MPSIMOTO CHHTE3a AWHAMHYECKH (POKYCHPOBAHHBIX YIbTPa3BYKOBBIX IO-

Jiel, OCHOBaHHBIA Ha ITUKIMYCCKOW TCHEPALMU Pa3IMYHBIX (POKAIBHBIX CTPYKTYP MOCPEICTBOM OHOBpE-
MEHHOM MO/Ia4i CUTHAJIOB Pa3IMYHOI YaCTOTHI Ha OTIEIbHBIC CEKTOpa Chepuuecku (OKYCHPYIOIIUX CEK-
TOPHBIX TpeoOpa3oBateseii. BEIIOIHEHBI TEOPETHUECKHE PACUETHI M YUCICHHOE MOJICIMPOBAHHUE CTPYKTYPHI
AKyCTHYECKUX TOJIeH Uil Pa3UuHBIX KOH(QUTYpaIyii CEKTOPOB MpeodpazoBarens u HabOpoB BO30YKaro-
mux yactot. OnpesiesieHbl ONTHMAIbHBIC PEKUMBI BO30YKICHUS CEKTOPHOTO (POKYCHPYIOIIETO peodpa3o-
Barellsi M yCioBHS (OPMHPOBAHHsS IAWHAMHYECCKHX (POKAIBbHBIX CTPYKTYp. PaccMOTpeHbI BO3MOKHBIC
HaTpaBJICHUs MPUMEHEHUST METO/Ia JUHAMHYECKONH (POKYCHPOBKH YIBTPa3ByKa BBHICOKOH HHTECHCUBHOCTH —
JUISl YIBTPA3BYKOBOUW XUPYPIUH, TEPAIIUU U KOCMETOJIOIMH.

Kniouesvie cnosa: poxycupyromue npeoOpa3oBaTeiar BHICOKOH MHTEHCHMBHOCTH, YHCIEHHOE MOJIE-

JMPOBaHUE, aKycTHUECKoe 1oie, MeTo Kupxroda, nunamuueckast HOKyCHpOBKa.
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A new method for direct synthesis of dynamically focused ultrasonic fields based on cyclic genera-
tion of different focal structures by simultaneously sending of different frequencies signals to individual sec-
tors of spherically focused sector transducer is developed. Theoretical calculations and numerical simulation
of the acoustic fields structure for different configurations of transducer sectors and sets of exciting frequen-
cies are performed. Optimal regimes of excitation of the focusing sector transducer and the conditions for the
formation of dynamic focal structures are determined. Possible applications of the method of dynamic focus-
ing of ultrasound of high intensity for ultrasound surgery, therapy and body aesthetics are considered.

Keywords: high intensity focusing transducers, numerical modeling, acoustic field, Kirchhoff meth-
od, dynamic focusing.
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