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TEOPETHYECKOE UCCJIEJOBAHUME IIYMOOBPA3ZOBAHUSA KOJIECHBIX ITAP,
OBPABATBIBAEMbBIX HA CIIEHUMAJIBHBIX KOJIECO®PE3EPHBIX CTAHKAX

JdocoB Buktop EBrenneBuu

CeBepo-KaBka3zckast AUPEKIUS MOTOP-BarOHHOTO TIOJIBUXKHOTO COCTaBa

LleHTpanbHOM TUPEKITUH MOTOP-BarOHHOTO MOABIKHOTO cocTaBa — prmmana OAO «PXK]Iy,
344001, r. Pocro-na-Jlony, 1. [IpuBok3anbhas, 1/2,

CEKTOp OXPaHbI TPy, IKOJIOTUHU U MPOMBIIIUICHHOW 0€30MaCHOCTH,

BEIYIIUHA UHXKEHEDP,

tenehon 8 (863) 272-64-49.

Yykapun Anexcanap HukonaeBu4

PocToBckwmii rocymapcTBeHHBIA yHUBEpCHTET yTeit coodmmenus (PTYIIC),

344038, r. PoctoB-Ha-/lony, mi. PoctoBckoro Crpenkosoro Ilonka Haponnoro Onomyenus, a. 2,
kadeapa «OCHOBBI MPOEKTUPOBAHUST MALITHH,

JOKTOP TEXHHYECKUX HayK, Ipodeccop, 3aBemyrommuil Kadheapoii,

teneon 8 (863) 272-64-49.

B crarbe npuBeneHbI pe3ybTaThl TEOPETHUECKUX UCCIIEI0BAHNUN YPOBHEN 3BYKOBOI'O IABJICHHUS, CO-
31aBa€MOT'0 KOJIECHBIMHU IIapaMH NpH (Ppe3epoBaHUU NPoQuIs TOBEPXHOCTH KaTaHUS Ha CIELUATIBEHOM KO-
necodpesepHoM cranke. [loxydeHsl 3aBUCMMOCTH IJ1s ONIpEIeTIeHNs] YPOBHEH 1IyMa, cO3/1aBaeMbIX aKyCTH-
YeCKOH TOACHUCTEMOM «KoJieca — OCh KOJIECHBIX Map». O00CHOBaHa BO3MOYKHOCTh CHMYKEHUS IIIyMOOOpa3o-
BaHMUs B CAMOM MCTOYHMKE €0 BOSHUKHOBEHUS MyTEM YBEIWYECHUS TUCCUNATHBHOW (QYHKIMM JaHHOH KO-
nebaTesbHOI CUCTEMBI.

Knioueswie cnosa: mymoobpa3zoBaHue, KOJIECHbIE Mapbl, KOJIECOPPE3epHbIE CTAHKH.

THEORETICAL STUDY OF NOISE GENERATION OF WHEEL SETS
TO BE PROCESSED AT THE SPECIAL WHEELED MACHINES FREYZERNYH

Dosov Victor Evgenevich

North Caucasus Directorate Multiple Units of the Central Directorate Can Torvagonnogo-rolling —
Branch of JSC «Russian Railwaysy,

1/2, Privokzalnaia sq, Rostov-on-Don, 344001, Russia,

Sector Labor Protection, Environmental and Industrial Safety,

Senior Engineer,

phone 8 (863) 272-64-49.

Chukarin Alexander Nikolaevich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Chair «Fundamentals of Machine»,

Doctor of Engineering Sciences, Professor, Head of the Chair,

phone 8 (863) 272-64-49.

The results of theoretical investigations of the sound pressure generated by the milling wheel pairs
skating surface profile on a special wheel-freyzernom machine. The dependencies to determine the levels of
noise generated by the acoustic subsystem «wheel — axle wheel sets».

Justified the possibility of reducing road noise at the source of its origin by increasing the dissipa-
tion function of the oscillating system.

Keywords: noise level, wheel sets, wheel milling machines.
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VK 621.833

YUCJIIEHHOE MOJEJIMPOBAHUE YIIPYTI'OI'MAPOJUHAMHUYECKOI'O
KOHTAKTA KOH®OPMHBIX INOBEPXHOCTEU B KOCO3YBbIX
HNUJIMHAPUYIECKHUX 3YBYATBIX INTEPEJAYAX

Jlyxkonun Aprem IOpbeBuu

JloHCKO# rocyaapcTBeHHBIH Texamdeckuii yausepcureT (A1 TY),
344010, r. Pocros-Ha-/lony, mn. ['arapuna, 1,

kadenpa « OCHOBBI KOHCTPYHPOBAHHS MAIITHH,

aCIIUPAHT,

tenedon 8 (863) 273-38-24,

e-mail: artem.lukonin@yandex.ru

Uccnenyercss pacrpeneneHne KOHTAKTHBIX JaBICHWH M TONIIUHBI MACIITHOM IJIEHKH B TSDKEJIO
Harpy’>KeHHOM YNPYTOTUAPOINHAMHUYIECKOM KOHTAaKTe KOH(OPMHBIX MOBEPXHOCTEH B IMUIMHIPHYECKHUX KO-
CO3yOBIX Tepefadyax W CPaBHHBAETCS C aHAJIOTUYHBIMH XapaKTEPHUCTHKAMH KOHTAaKTa B SBOJIbBEHTHOM 3a-
neruieHny u nepenade Hosukosa. Paspaborana uncneHHass MOAETh YIPYTOTHAPOAMHAMUYECKOTO KOHTAKTa
B KOCO3y00il IMIMHAPUIECKOHN Tepejave ¢ MPOU3BOIBHBIM KOHTYpOM 3y0a. IIpruBeneHs! pe3yabTaTel TECTH-
POBaHHA MOJIEIH, JOKA3BIBAIOIINE €€ TPUMEHUMOCTh K PEIICHHIO TOCTaBICHHOHN 3a/1a4H.

Knrouegvle crnosa: 3yddaras mepenada, yupyroruapoAiHAMHUYEeCKHA KOHTAKT.

NUMERICAL SIMULATION OF ELASTIC HYDRODYNAMIC
CONTACT SURFACES CONFORMAL PITCH HELICAL
HELICAL GEAR UNITS

Lukonin Artem Yuryevich

Don State Technical University (DSTU),

1, Gagarina sg., Rostov-on-Don, 344010, Russia,
Chair «Fundamentals of Machine Design»,
Postgraduate,

phone 8 (863) 273-38-24,

e-mail: artem.lukonin@yandex.ru

The distribution of the contact pressure and the oil film thickness in heavily loaded elastic-
hydrodynamic contact conformal surfaces in cylindrical helical gears and compared with similar exposure to
involute engagement and transfer of Novikov. A numerical model of elastic hydrodynamic contact in helical
gear with an arbitrary contour of the tooth. The results of testing the model, demonstrating its applicability to
the task.

Keywords: gearing, elastic hydrodynamic contact.

YK 629.4.015

IOJABJIEHUE ABTOKOJIEBATEJIBHBIX PEKMMOB, BOSHUKAIOIHUX
B KUHEMATHUYECKOHU JIMHUU TATI'OBOI'O DJIEKTPOIIPUBOJA

Bypsakosckuii Cepreii I'ennagbeBny

YKpanHCKasi rocyJapCTBEHHAs! akaJeMus Jkene3HoiopoxHoro tpancnopra (Yrpl'AXKT),
VYkpauna, 61050, r. Xapekos, . Oeiiepbaxa, 7,

kadeapa « ABTOMaTU3UPOBAHHBIE CHCTEMBI SJICKTPHUECKON TATHY,

KaHJIUAAT TEXHUYECKUX HAYK, JTOLEHT,

tenedon + 380-50-301-20-69,

e-mail: sergbyr@rambler.ru

Padanbckuii Aslekcanap AJleKCaHIpOBUY

YxpI'AXKT, xadenpa « ABTOMaTH3UPOBAHHBIE CUCTEMBI ANEKTPUIECKON TATH,
aCIHpaHT,

tenepon +380-66-133-39-71,

e-mail: Rafalskiy@bigmir.net
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CvupHoB Bacuiuii BacuibeBuu

Yxpl'AXT, xkabenpa « ABTOMaTH3UPOBAHHBIC CUCTEMBI DJICKTPHUICCKOM TATHY,
aCIHpAaHT,

tenedon +306-38-64-24-43,

e-mail: smivasilijj@rambler.ru

HpezmomeHo HCIIOJIB30BAHHEC METOJAa IMOJTHHOMHAIBHBIX ypaBHCHI/Ifl C ICJIbIO CHHTE3a IepeaaToy-

HOW (YHKIIMH acTaTUIECKOTO PETYIATOPa CKOPOCTH CHCTEMBI TATOBOTO YAaCTOTHO-PETYIIHPYEMOTO SIEKTPO-
MPUBOJIAa TIEPEMEHHOTO TOKa JJISl TIOJABJICHUS [IEPEMEHHBIX COCTaBJISFOIINX OONBIIOW aMIUIHTYABI Koieba-
TEIBLHOTO Ipolecca.

TOp.

Kurouegvie cnosa. TATOBBIN AIEKTPOIIPUBO/, (HPUKIIMOHHBIC aBTOKOJIEOAHMs, aCTAaTUIECKUI Perys-

SUPPRESSION OF SELF-OSCILLATORY MODES ARISING
IN THE KINEMATIC LINE OF THE TRACTION ELECTRIC DRIVE

Buryakovsky Sergey Gennadevich

Ukrainian state academy of railway transport (USART),
7, Feuerbach sg., Kharkov, 61050, Ukraine,

Chair «Automated Systems of Electric Draftsy,
Candidate of Technical Sciences, Associate Professor,
phone +380-50-301-20-69,

e-mail: sergbyr@rambler.ru

Rafalsky Alexander Aleksandrovich

USART, Chair «Automated Systems of Electric Drafts»,
Postgraduate,

phone +380-661-33-39-71,

e-mail: Rafalskiy@bigmir.net

Smirnov Vasily Vasilyevich

USART, Chair «Automated Systems of Electric Drafts»,
Postgraduate,

phone +306-38-64-24-43,

e-mail: smivasilijj@rambler.ru

Proposed use of the method of polynomial equations for the synthesis of the transfer function of the

speed control system astatic frequency controlled AC motors for the purpose of suppression of variable
components of big amplitude of oscillatory process.

Keywords: coal mine locomotive, electric traction, torsional oscillations, astatic regulator.

YK 621.81.004.1

OBECNEYEHUE PABOTOCIOCOBHOCTH JETAJIEW MOJBUKHOI'O COCTABA
B MEXPEMOHTHbIU IIEPUOJA 3A CUYET HOBBIIIEHUS KAYECTBA
BOCCTAHOBJIEHUSA U3HOILIEHHBIX INOBEPXHOCTEU

Pay0a Anexkcanap AJieKCaHAPOBHY

OMckwmii rocyaapcTBeHHbIN yHUBepcuTeT myTei coodmenus (OmI YIIC),
644046, r. Omck, npocnext K. Mapkca, 1. 35,

kadeapa «TeXHOIOTHS TPAHCTIOPTHOT'O MAITHHOCTPOCHHUS

Y PEMOHTA HOJBHKHOTO COCTaBay,

JIOKTOD TEXHUYECKUX HavK, mpodeccon,

tenedon (3812)311-811, 8-913-965-28-72,

e-mail: RaubaAA@omgups.ru

Mypassbes JImutpuii BagepbeBu4

OMI'VIIC, xadenpa «TexHOIOTHs TPAHCTIOPTHOTO MAIIMHOCTPOCHHUS
Y PEMOHTA MOJIBKHOTO COCTaBa,

KaHIUAAT TEXHUIECKUX HaVK, JTOIEHT,

tenepon (3812) 311-811, 8-905-096-51-55,

e-mail: mdvomsk@yandex.ru, MuravievDV@omgups.ru
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OopoiBaanH AJsiekceili BukTtopoBuu

OMI'VIIC, xadenpa «TexHOIOTHS TPAHCTIOPTHOTO MAIMTUHOCTPOCHUS
Y PEMOHTA MTOJIBIKHOTO COCTaBay,

KaHIUAAT TEXHUIECKUX HaVK, JTOIEeHT,

tenepon (3812) 311-811, 8-904-325-04-40,

e-mail: ObryvalinAV@omgups.ru

B craTtbe mpuBeieHBI Pe3yNbTAThl UCCIICOBAHUIA BIUSHUS PA3MEPHBIX ¥ TEOMETPHUYECKIX TOKA3aTe-
Jiel KauecTBa BOCCTAHOBJICHHSI H3HOIICHHBIX MOBEPXHOCTEH TSHKEIO HATPYKEHHBIX JICTANCH U Y3JI0B TEIeK-
KH TIPU JIETIOBCKOM PEMOHTE TPY30BBIX BarOHOB Ha MX pabOTOCIOCOOHOCThH B dKcIuryaranuu. Onucana mo-
CJICZIOBATEIBHOCTh (DPU3UKO-MATEMATHICCKOTO MOJICIHPOBAHMS TpOIecca M3HAINIMBAHUS W YCTAJIOCTHOTO
paspyleHHs TOBEPXHOCTEH TpeHus. JJaHbl peKOMEHIAIUK 110 BBIOOPY 3HAUCHUH pa3MepHBIX U TeOMeTprude-
CKHUX MapaMeTpoB 00padaThiBAEMBIX MPH PEMOHTE IOBEPXHOCTEH TPEHUSI, CIOCOOCTBYIOIINX CHIDKECHHIO HH-
TEHCHBHOCTH W3HAIIMBaHHS JIETaJled XOJOBOM YaCTH M YBEJIMYCHUIO MEKPEMOHTHOTO Mpodera Tpy30BOro
BaroHa.

Kurouesvle crosa: peMoHT, KonecHas mapa, AedeKT, HaapeccopHas Oanmka, O0koBas pama, Ipooer,
pe3aHue, U3HOC, YCTAOCTHAS IPOYHOCTD, BOTHUCTOCTD, HATPY3KA.

INTEGRITY MANAGEMENT PARTS OF ROLLING STOCK IN THE TURNAROUND
TIME BY INCREASING THE QUALITY OF RECOVERY OF WORN SURFACES

Rauba Alexandr Alexandrovich

Omsk state university of means of communication (OSUMC),

35, Karl Marx av., Omsk, 644046, Russia,

Chair «Technology of transport mechanical engineering and repair of a rolling stock»,
Doctor of Enaineerina Sciences, Professor,

phone (3812) 311-811, 8-913-965-28-72,

e-mail: RaubaAA@omgups.ru

Muraviev Dmitriy Valerievich

OSUMC, Chair «Technology of transport mechanical engineering and repair of a rolling stock»,
Candidate of Enaineerina Sciences, Associate Professor,

phone (3812) 311-811, 8-905-096-51-55,

e-mail: mdvomsk@yandex.ru, MuravievDV@omgups.ru

Obryvalin Alexey Viktorovich

OSUMC, Chair «Technology of transport mechanical engineering and repair of a rolling stock»,
Candidate of Enaineering Sciences, Associate Professor,

phone (3812) 311-811, 8-904-325-04-40,

e-mail: ObryvalinAV@omgups.ru

The results of studies of the effect of dimensional and geometric quality restoration of the worn sur-
faces of heavy-duty truck parts and components for depot repair of freight cars on their performance in ser-
vice are adduced inarticle. Describes the sequence of physical and mathematical modeling of wear and fa-
tigue of friction surfaces. Recommendations on the choice of values of the dimensional and geometric pa-
rameters processed in the repair of the friction surfacesare presents that can help reduce the wear rate of
chassis parts and increase turnaround freight cars.

Keywords: repair, wheelset, defect, bolster, side frame, mileage, cutting, wear, fatigue strength, un-
dulation, load.

V]IK 656.2 + 06

I'UBPUIHASA CTOXACTUYECKAS MOJIEJIb OBHAPYKEHUSA
OCOBBIX THUIIOB IMATTEPHOB B TEMIIOPAJIBHBIX JTAHHBIX

KoBanes Cepreii MuxaiijioBu4

PocroBckwii rocyapcTBeHHBIH yHUBepcuTeT myTei coobienus (PIYTIC),

344038, r. Pocrop-Ha-/{ony, mi. PoctoBckoro Crpenkosoro [Tonka Hapoauoro Onosuenus, 1. 2,
PI'VIIC, xadenpa «ABTOMAaTHKA U TeJIEMEXaHUKA Ha JKEJIE3HOJOPOKHOM TPAHCIIOPTEY,

JIOKTOP TEXHUYECKUX HayK, mpodeccop,

tenedon 8 (863) 272-63-02,

e-mail: ksm@rfniias.ru
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I'yna Anexcanap Hukxonaesna

PI'VIIC, nmpopekTop o Hay4dHOit paboTe,

kadenpa «MHbopmaTukay,

JIOKTOP TEXHUYECKUX HaYK, Ipodeccop, 3aBenyroIuil kadeapoii,
tenedon 8 (863) 245-09-17,

e-mail: guda@rgups.ru

Byrakosa Mapusi AJjiekcaHIPOBHA
PI'VIIC, xadenpa «udopmaTrkay,
JOKTOp TEXHUYECKUX HayK, mpogeccop,
tenedon 8 (863) 272-65-43,

e-mail: butakova@rgups.ru

B crarbe paccMaTpuBaeTcsi HOBBIN Kilacc THOPHAHBIX MOJIENEN CTOXAaCTHYECKHX ITPOIIECCOB, OCHO-
BaHHBIX HA 00BEIMHEHUN MAPKOBCKUX U MPOJYKIIMOHHBIX MOJICIICH, UCIIOIB3YIOIIUX TEMIIOPATbHBIC TPABH-
Jla 7S YTOYHEHUs TIePEXOIHBIX BEPOSTHOCTEH MEXIy COCTOSHHSAMHU Hcclemyemoro mpoiiecca. [Ipemmarae-
Masi THOpHUIHAS MOJETh MOXKET OBITh HCIIONF30BaHA UISI PEIISHHUs ITUPOKOTO Kpyra 3aJad, CBSI3aHHBIX C
MPOTHO3UPOBAHUEM U PACIO3HABAHHWEM HEIITATHBIX TEXHOJIOTMUECKHX CUTYyalluid B CHCTEMax NUCIETYEp-
CKOTO YTIPaBJICHUS, AMATHOCTUKN TEXHUIECKUX YCTPOUCTB 1 MOHUTOPHUHTA TEXHOJOTHIECKHUX MPOIECCOB HA
KEJIE3HOJOPOKHOM TPaHCIIOPTE.

Knrouegvlie cnosa: MapKOBCKHE MOJIEIH, AHOMAIUH, MPOAYKIIMOHHBIE MOJEIH, TEMIIOpaTbHBIC
TaHHBIE.

HYBRID STOCHASTIC MODEL OF DETECTION OF SPECIAL TYPES
OF PATTERNS IN TEMPORAL DATA

Kovalev Sergey Michailovich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
RSTU, Chair «Automatics and Telemechanics on Railway Transporty,

Doctor of Engineering Sciences, Professor,

phone 8 (863) 272-63-02,

e-mail: ksm@rfniias.ru

Guda Alexander Nikolaevich

RSTU, Vice Rector for Scientific Research,

Chair «Information Technology»,

Doctor of Engineering Sciences, Professor, Head of the Chair,
phone 8 (863) 245-09-17,

e-mail: guda@rgups.ru

Butakova Maria Alexandrovna

RSTU, Chair «Information Technology»,
Doctor of Engineering Sciences, Professor,
phone 8 (863) 272-65-43,

e-mail: butakova@rgups.ru

In article the new class of hybrid models of the stochastic processes based on association of Markov
and productional models, using temporal rules for specification of transitional probabilities between condi-
tions of studied process is considered. The offered hybrid model can be used for the solution of a wide range
of the tasks connected with forecasting and recognition of emergency technological situations in systems of
dispatching management, diagnostics of technical devices and monitoring of technical processes on railway
transport.

Keywords: Markov model, anomaly, productional model, temporal database.

YK 004.832.3

INPUMEHEHUE MEXAHU3MA CTENNEHEW OBOCHOBAHU S
B CUCTEMAX AP'YMEHTAIIUU

Barun Baagum HukoJjiaeBuu

HauuonanbHbli Hccaen0BATENLCKUN YHUBEPCUTET
«MockoBckuit sHepreTrueckuii uHCTUTYTY (HY «MDW»),
111250, MockBa, Kpacnokasapmennas yi., 14,

kadenpa «[IpukianHas MaTeMaTUKay,

JIOKTOP TEXHUYECKUX HayK, mpodeccop,

tenepon 8 (915) 233-87-19,

e-mail: vagin@appmat.ru
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Mopocun OJier JleoHna0BU4

HIY «M3W», kadenpa «I[IpukmagHas MaTeMaTHKa,
aCIUPaHT, MIAAIINNA HAYYHbII COTPYIHUK,

tenepon 8 (926) 115-88-23,

e-mail: omorsik@gmail.com

[IpuBomuTCs KpaTKuil 0030p MOAXOIO0B K (popMamU3aIiy apryMEeHTAIlllH, U PACCMaTPHUBAIOTCA BO3-
MOKHOCTH HCITOJIb30BaHUs CTEICHEH 000CHOBAHUS B MEPECMaTPUBACMBIX paccyxaeHusX. CTeneHrn 000CHO-
BaHUS MO3BOJISIOT 3 (EeKTHBHEE MOJIETUPOBATh Pa3IMYHbIE 3a]]a9X apTyMEHTAI[UH 1 HE TOJFKO OTBEYAaTh Ha
BOIPOCHI O MPaBAONOI00HOCTH TOTO MM WHOTO YTBEPXKJCHUS, HO ¥ JaBaTh €il YHCIOBYIO OllEHKY. B kaue-
cTBe (pOpMaIbHON CUCTEMBI apryMEHTAIIMU HCIIONB3YETCSI TEOPHS MepeCMaTpUBaeMbIX paccykaeHuil. B ot1-
JTUYHAE OT KJIACCHYECKOH JIOTUKH IIepecMaTpUBaeMble PacCyXICHHUS TMO3BOJISIOT JeNaTh BHIBOJBI HA OCHOBE
MTPOTUBOPEYMBBIX M HETIOJIHBIX HA0OPOB YTBEPkKACHUN. BCe BBEIBOJIBI HE CUUTAIOTCS JIOCTOBEPHBIMU M MOTYT
OBITH TTEPeCMOTPEHBI Ha OoJlee MO3IHIX dTalax PacCyXICHUH MPH MOCTYIDICHUHA HOBBIX 3HAHWH (MIIH JaXke
MIPY HOBBIX BBIBOJIAX U3 CYIICCTBYIOIIUX 3HAHWH). B 3aKiltoYeHre CTaThi MPUBOAUTCS MPUMEP PEIICHUS 3a-
Jlau, Hepa3pelIMMON ¢ TOYKH 3PEHUS KJIaCCHYECKOM JIOTHKH.

Knrouegvie cnosa: nepecMaTpuBaeMble pacCyKISHUs, apryMEHTals, HaTypajlbHas NeAyKLHs, He-
MOHOTOHHBIH BBIBOJI, CTEIIEHH 0OOCHOBAHUSI.

APLICATION OF JUSTIFICATION DEGREES IN ARGUMENTATION SYSTEMS

Vagin Vadim Nikolaevich

National Research University «Moscow Power Engineering Institute» (MPEI),
14, Krasnokazarmennaya, Moscow, 111250, Russia,

Chair «Applied Mathematicsy,

Doctor of Engineering Sciences, Professor,

phone 8 (915) 233-87-19,

e-mail: vagin@appmat.ru

Morosin Oleg Leonidovich

National Research University «Moscow Power Engineering Institute» (MPEI),
Chair «Applied Mathematicsy,

Postgraduate,

phone 8 (926) 115-88-23,

e-mail: omorsik@gmail.com

This paper provides a brief overview of approaches to the formalization of argumentation systems.
Possibilities of an application of justification degrees are also considered. Justification degrees allow us to
solve various argumentation problems that need numerical assessment of an answer. In contrast to the classi-
cal logic, defeasible reasoning allows us to draw conclusions on the contradictory and incomplete sets of
propositions. All conclusions are not viewed as reliable and may be revised at a later stage of reasoning when
new knowledge (or even new conclusions from existing knowledge) appears. In addition, there is given the
example of solving a task that is not solvable in classical logic terms.

Keywords: defeasible reasoning, argumentation, natural deduction, non-monotonic reasoning, de-
grees of justification.

YK 656.2

OYHKHUOHUPOBAHUE KOI'HUTHUBHOI'O ATEHTA IIPU BOSHUKHOBEHHWH
AHOMAJIBHBIX CUTYALIUU B ’KECTKOM PEAJBHOM BPEMEHU

BunbkoB Muxania MuxaiijioBua

Poccwuiickuit HUU uHpOpManMOHHBIX TEXHOJIOTHNA U CHCTEM
aBTOMaTH3upoBaHHOTO npoekTrpoBanus (PI'BY PocHUU UT u All),
129090, Mocksa, yn. lllenkuna, 22,

KaHIUAAT TEXHUIECKUX HayK, JTOIECHT,

tenedon & (495) 684-82-29,

e-mail: vinkovmm@mail.ru
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®omunbix Urops Bopncosuy

Poccuiickuit HUM nHpOpMaIOHHBIX TEXHOIOTUH U CUCTEM
aBTOMaTH3upoBaHHOTO npoekTrpoBanus (PI'BY PocHUU UT u All),
JOKTOp TEXHUYECKUX HayK, mpodeccop,

tenepon 8 (495) 684-82-29,

e-mail: igborfomin@mail.ru

B pabote obcyxmaeTcs MOAXOA K MPHUHSATHIO PELIEHUH KOTHUTHBHBIM areHTOM, (YHKIHOHHPYIO-
IIMM B YCJOBHAX KECTKOTO PEAJbHOIO BPEMEHH M BO3HHMKHOBEHMS HENpPEABUACHHBIX cuTyauuil. Ilogxon
OCHOBAH Ha KOHIIETIIUY METapacCyKIECHUHN U peau3yeTcs CpeICTBaMU T.H. aKTUBHBIX JIOTHK.

Knrouegvie cnosa: KOTHUTHBHBIM areHT, aHOMaJIbHBIE CUTYAL[H, PEAJIbHOE BPEMS.

OPERATION OF COGNITIVE AGENT WHEN AN ABNORMALIT
IN HARD REAL-TIME

Vinkov Mihail Mihaylovich

Russian Scientific and Research Institute of Information Technologies
and Automated Design Systems (RITAP),

22, Schepkin st., Moscow, 129090, Russia,

Candidate of Engineering Sciences, Assistant Professor,

phone 8 (495) 684-82-29,

e-mail: vinkovmm@mail.ru

Fominykh Igor Borisovich

Russian Scientific and Research Institute of Information Technologies
and Automated Design Systems (RITAP),

Doctor of Engineering Sciences, Professor,

phone 8 (495) 684-82-29,

e-mail: igborfomin@mail.ru

The approach to decision-making cognitive agent functioning in the conditions of hard real-time and
the occurrence of unforeseen situations is discussed. The approach is based on the concept of metareasoning
and realized by means of so-called active logics.

Keywords: cognitive agent, abnormal situations, real-time.
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METOJOJIOITUSA U UHCTPYMEHTAJIBHBIE CPEACTBA JJIA PASPABOTKHU
HNHTEJUIEKTYAJIBHBIX CUCTEM PEAJIBHOI'O BPEMEHH
HA OCHOBE HLBETHBIX CETEHU IIETPU

EpemeeB Anexcanap IaBaosuu

HarmonansHbI# HiccnenoBaTensckuil yauBepcuret « MOW» (HUY MON),
111250, r. Mockaa, yi. KpacHokazapmeHnHas ynuna, 14,

kadenpa «lIpukianHas MaTeMaTuKay,

JIOKTOP TEXHHMYECKUX HAYK, TIpodeccop, 3aBenyrommii kKadeapoii,

e-mail: eremeev@appmat.ru

Kopoaes IOpnii Unbny

HUY MDU, kadenpa «[Ipukiagnas MmareMaTukay,
aCIIMPaHT, MJIAAINNA HAYYHbIIA COTPYIHUK,
tenedon 8 (926) 524-69-97,

e-mail: korolevyu@gmail.com

B crarbe paccMaTpuBacCTCA IMOAKJIACC cereit HCTpI/I C INCJIbKO HCIIOJIB30BaHUA IIPpU pa3pa60TKe
HUHTCIUICKTYAJIbHBIX CUCTEM PCAJIbHOTO BPECMCHHU. I/ICXO}_'[SI H3 OIlbITa IMPUMCHCHU NBETHBIX cerei HCTpI/I B
MOZACIIUPOBAHNHU BBOOUTCA Ps I/I3M€HCHI/II71, KOTOpPBIC CACJIA]IN CCTU HeTpI/I Ooiee NOAXOOAIINM IJIA 3TOH
OeJiMi MHCTPYMCHTOM. OTcyTCTBI/Ie CpeACTB MPCACTABJICHUS KAYCCTBCHHBIX BPCMCHHBIX 3aBUCHMOCTEH H
BO3MOKHOCTHU HCIIOJIb30BAHUSA BPEMCHHBIX JIOTHMK, a4 TAKXKC CJIIOJKHOC MOJACIUPOBAHHUC HCOIPCACICHHOCTHU
JCIar0T HUCIIOJIB30BaAHHEC ceren HeTpI/I KaK MHCTPYMCHTA Ui KOHCTPYHUPOBAHUA WHTCIIJICKTYAJIbHBIX CUCTEM
MNOAACPIIKKH NPHUHATUSA PCHICHUA PCAJIbHOTO BPEMCHU 3aTPYAHUTCIILHBIM. B miane PCHICHUA 3TUX HpO6JIeM
MNpEeAJIOKCHA MO,Z[I/I(i)I/IKaLII/IH IOBETHBIX ceTel HeTpI/I PCaJIbHOIO BPEMCHU C BO3MOXHOCTBIO HNOAJACPIKKHU
MHPOKO HCHOJ’IBByeMOﬁ HHTCpBaJ’IBHOﬁ JIOTUKHU AJLICHA.
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Ha ocHoBe nanHoro ¢opmManu3ma paspadboTaH 0a30Bblii HHCTPYMEHTAPH, TO3BOJISIOIINI CO3/1aBaTh
Mozenu cucteMm. Ilpemnokena meTomoJorust pa3pabOTKH KPYMHBIX JUHAMHYECKUX HWHTEIUIEKTYaIbHBIX
CHUCTEM YyTIPaBJICHHS HA OCHOBE JEKOMITO3UIINHU CETEH.

Knrouegvie cnosa: wWHTENNEKTyaldbHbIE CHUCTEMBI PEAJBHOIO BPEMEHH, MOIACPKKA MPUHITHUSL
pemieHn, nBeTHbIe ceTr lleTpu, TeMmopaipHbIe 3aBUCHMOCTH, WHTepBabHAasl JJOTHKA AJJIeHa.

METHODOLOGY AND TOOLS FOR DEVELOPING REAL-TIME
INTELLIGENT SYSTEMS BASED ON COLORED PETRI NETS

Eremeev Alexander Pavlovich

National Research University «Moscow Power Engineering Institute» (MPEI),
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Korolev Yuriy llich
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Postgraduate, Junior Research Fellow,
phone 8 (926) 524 69 97

e-mail: korolevyu@gmail.com

The paper considers a subclass of Petri nets for using in developing real-time intelligent systems
based on colored Petri nets. There are introduced a number of changes to colored Petri nets that made them
more suitable for intelligent real-time systems. The lack of means for representing quality temporal depend-
ences and the possibility of using temporal logic, as well as complex modeling of the uncertainty make the
use of Petri nets sophisticated. In order to solve these problems, a modification of the real-time colored Petri
nets capable of supporting a widely used Allen's interval logic is proposed. On the basis of a given formal-
ism, the basic tools are developed that allow creating system models. The methodology of developing large
dynamic management systems based on the network decomposition is proposed.

Keywords: intelligent systems of real time, decision support, colored Petri net, temporal dependenc-
es, Allen's interval logic.
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119991, Mocksa, JIeHUHCKHI TTPOCTIEKT, 32a,

YrpaBieHue peruoHabHBIX U MEXIOCYAapCTBEHHBIX MTPOTpaMM,
HAYaJbHUK YIIPABIIEHUS, IOKTOP TEXHHYECKUX HaYK, podeccop,
e-mail: avzz@rfbr.ru
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kadeapa «CucrteMbl aBTOMAaTH3UPOBAHHOTO POEKTUPOBAHMUS

Y TIOMCKOBOTO KOHCTPYHPOBAHHS»,

KaHIUAAT TEXHUYECKUX HAyK, JTOICHT,

e-mail: yulia.orlova@gmail.com
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e-mail: vladimir.rozaliev@gmail.com,

184




ISSN 0201-727X BECTHHUK PI'YIIC Ne 3/2013

B craTthe mpencTaBieH HOBBIM MOIX0] K aBTOMATHYECKON UACHTH(UKAIIMHA SMOITUI YesToBeKa Ha OC-
HOBE aHaJlM3a JBWKCHUU Tela, paclio3HABAHUS 1103, )KECTOB M PEUEBOr0 MOTOKA. Takke MpeCTaBICHBI Me-
TOJWKH, MOJIEIIH ¥ aBTOMATH3UPOBaHHAS CHCTeMa ompeaeneHus smonnid. [logpoOHO omuicaH anropuT™ WH-
TEepIpeTANK MOCIEAOBATEILHOTO HEYETKOTO TEMIIOPATHLHOTO BBICKA3BIBAHUS U MPUBEICHBI WILIIOCTPATUB-
HbIe TIpUMepHL. [IprBOANTCS COOTBETCTBHE MEXIY T'paHyJIaMu 103 M 0a30BBIMH AMOIMOHATHHBIMU COCTOSI-
HusMu. ONHCAaHO TMPAaKTHYECKOE HCIONh30BaHHE pa3pabaThBaeéMOM CHCTEMBI M MPHUBOISATCS BO3MOXHBIS
cdepbl IPUMEHCHHS.

Kntouegvle crosa: smouny 4enoBeka, aBTOMATH3AINS, TPaHYIIHS, HEYETKOe TEMIOPAIbHOE COOBI-
THE, HEYETKOE MOCIEeI0BATEIHFHO TEMIIOPATLHOE BBICKA3bIBAHUE, aHAIIA3 PEUH.

AUTOMATE CERTAIN EMOTIONAL STATE BY GESTURES AND SPEECH

Zaboleeva-Zotov Alla Viktorovna
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Management of regional and international programs,

Head of Department, Doctor of Engineering Sciences, Professor,
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Orlova Yulia Aleksandrovna
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Candidate of Engineering Sciences, Assistant Professor,
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Rozaliev Vladimir Leonidovich

VolgSTU, Chair «Computer-aided Design and Search Engine Designy,
Candidate of Engineering Sciences, Assistant Professor,

phone +79173366988

e-mail: vladimir.rozaliev@gmail.com

The paper presents a new approach to the automatic identification of human emotions based on the
analysis of body movement, recognize postures, gestures and speech flow. Also, the methodologies, models
and automated system for determining emotion are presented. Detailed description of the algorithm of the
interpretation of consistent fuzzy temporal expressions and illustrative examples are given. The correspond-
ence between granules of poses and basic emotional states is given. The practical use of the system under
development and are potential areas of application is described.

Keywords: human emotions, automation, granulation, fuzzy temporal event, fuzzy temporal se-
guence, speech analysis.
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INPEJJIOKEHHUSA 1O CO3JAHUIO MHOFOYPOBHEBOﬁ WHTEJUIEKTYAJIBHOM
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ABTOMATHU3UPOBAHHBIX CUCTEM HA KEJIE3HOAOPO’KHOM TPAHCIIOPTE
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B crarbe 00cyxkmaroTcs BOIPOCHI TOCTPOCHHUS. MHOTOYPOBHEBOH MHTEILICKTYaTbHONW CHCTEMBI 00eC-
nedeHusi THQOPMAIIMOHHOW 0€301TaCHOCTH aBTOMATH3UPOBAHHBIX CUCTEM Ha JKEJIEe3HOJI0POKHOM TPaHCIIOP-
Te, KOTOpas OCHOBaHA HA TEXHOJOTMM CUCTEMBI yIpaBicHHs WH(POPMAIUEH U COOBITUSIMH OE30MaCHOCTH
HOBOTO mokoJieHus. [IpencrapneHa o01ias apXuTeKkTypa 3TOH CUCTEMBI U BIICIICHBI B KAUECTBE €€ (DyHKIIH-
OHAJBHBIX IMOJICHCTEM MOJICHCTEMa cOopa, MPEABAPUTEIBHON 00paOOTKH U XpaHEHUs TaHHBIX, MOJICUCTEMA
MOJICTTUPOBAHMSI aTaK W MOBEJICHUS 3aIUIIAeMON CUCTEMBI, MOJICUCTEMA TIOJICPIKKH MPUHSITHS PEIICHUN B
obactu obOecriedeHusi Oe30MMacHOCTH W MOJCUCTEMAa BH3YAIBHOTO aHaM3a WH(OpPMAau 0 COOBITHIX 0e3-
omacHocTH. Kak cpeicTBo Kpocc-miaT(pOPMEHHON HHTETpaIlMi PacCMOTPEH TMOPUAHBINA OHTOJIOTHYECKUH
PEMO3UTOpU JaHHBIX O OE30MACHOCTH, B OCHOBY IOCTPOCHHS KOTOPOTO MOJOXECHA CEPBUCHO-OPHEHTH-
pOBaHHAs APXUTECKTYpA.

Kniouesvie cnosa: MHOTOYpOBHEBasi MHTEIICKTyallbHas CUCTeMa, HH(QOpMAaIMOHHas 0€30MacHOCTb,
ABTOMATU3UPOBAHHBIC CUCTEMBI Ha )KEJIC3HOIOPOKHOM TPAHCIIOPTE.

PROPOSALS ON CREATION OF A MULTI-LEVEL INTELLIGENT INFORMATION
SECURITY SYSTEM OF AUTOMATED SYSTEMS IN RAILWAY TRANSPORT

Kotenko Igor Vitalevich

Federal State Institution of Science

St. Petersburg Institute for Informatics and Automation of RAS (SPIIRAS),
39, 14 line, 199178, St.-Petersburg, Russia,

Laboratory of Computer Security Problems,

Doctor of Engineering Sciences, Professor, Head of Laboratory,

phone +7-(812) -328-7181, +7- (812) -328-2642

E-mail: ivkotel@mail.ru, ivkote@comsec.spb.ru

Saenko lgor Borisovich

SPIIRAS, Laboratory of Computer Security Problems,

Doctor of Engineering Sciences, Professor, Senior Researcher,
phone +7-(812) -328-7181, +7- (812) -328-2642

e-mail: ibsaen@mail.ru, ibsaen@comsec.spb.ru

The paper discusses the construction of a multi-level intelligent information security system of au-
tomated systems on railway transport, which is based on the technology of the security information and event
management system of a new generation. The general architecture of the system is shown. As its functional
subsystems the subsystem of data collection, pre-treatment and storage, the subsystem of attacks and coun-
termeasure modeling, the security decision support subsystem and the subsystem of visual analysis for secu-
rity event information are identified. As a means of cross-platform integration, the hybrid ontological securi-
ty data repository is considered. It is based on a service-oriented architecture.

Keywords: multi-level intelligent system, information security, automated systems for railway
transport.
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MHOTI'OKPUTEPHUAJIBHBIN BBIBOP CJIOKHOM TEXHUYECKOW CUCTEMBI
IO ATPETUPOBAHHBIM IMOKA3ATEJISIM

IleTpoBckuii Anexceii bopucoBuu

HucturyT cuctemuoro ananm3a PAH,

117312, Mockga, nip-t 60-netust OKTs0ps, 9,

JOKTOP TEXHUYECKUX HAYK, Mpodeccop, 3aBeAyIONIHii JJabopaTOpHeid,
tenedon (499) 135-85-03,

e-mail: pab@isa.ru

Jlo6anoB Bacnimii HukosaeBuu

OAO «HHU BeraucIuTeNbHBIX KOMIUIEKCOB M. M. A. Kapiieray,
117437, Mocksa, yi. IIpodcorosnas, 108,

BEIYLIMI HHKEHED,

tenedon (495) 330-07-65,

e-mail: Fisher_1980@mail.ru

Hpe;[noxceH noaxoa K MHOTIOKPpUTCPUAIIBHOMY BLI60py BBIYHUCJIUTCIBHOI'O KJIACTEpa, OCHOBaHHBIN
Ha MOoCJICA0BATCIIbHOM COKpAIICHUU PA3MCPHOCTU NPOCTPAHCTBA IMPU3HAKOB. HOCTpOCHO HECKOJIBKO ucpap-
XUYECKUX CUCTEM COCTAaBHBIX KPUTCPUEB C pa3anHof/'1 CTCIICHBIO arperupoBaHud UCXOAHBIX XapaKTCPUCTUK
KJ1aCT€pa, KOTOPbLIC UCIIOJB30BAHLI ITPU UTOTOBOM PECUICHUM 3aJavun BLI60pa U €r0 OOBSCHEHHUH.

186




ISSN 0201-727X BECTHHUK PI'YIIC Ne 3/2013

Kniouesvie cnosa: arperupoBaHie XapaKTEPUCTHK, CIOKHAS TEXHUUYECKAs CHCTEMa, BBIYMCIIUTEINb-
HBIA KJIacTep, MHOTOKPHTEPUAIBHBIA BHIOODP, CHMIKEHHE Pa3MEPHOCTH TPHU3HAKOBOTO MPOCTPAHCTBA, BEP-
OaJIbHBIN aHAIH3 PEIICHUH.

MULTICRITERIA SELECTION OF COMPLEX TECHNICAL SYSTEM
BY AGGREGATED INDEXES

Petrovsky Alexey Borisovich
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108, Profsoyuznaya st., Moscow, 117437, Russia,

Lead Engineer,

phone (495) 330-07-65,

e-mail: Fisher_1980@mail.ru

The paper describes an approach to multiple criteria selection of computing cluster, which is based
on sequential reducing dimension of attribute space. Several hierarchical systems of composed criteria with
different degree of aggregation of cluster basic indexes are built. These criteria systems are used to find the
final solution of the choice problem and its explanation.

Keywords: aggregation of characteristics, complex technical system, computing cluster, multicriteria
selection, reducing dimension of attribute space, verbal decision analysis.
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MPUKJIAJHOM CEPBUC MHTEJUIEKTYAJIBHOI'O AHAJIM3A
N MPOI'HO3UPOBAHUSA JOKAJIBHBIX TEHAEHIWUU
SKOHOMMYECKOI'O PA3ZBUTUSA IIPEAIIPUATUA

Perfilieva Irina Grigoryevna

Institute for Research and Applications of Fuzzy Modeling, University of Ostrava,
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Doctor of Engineering Sciences, Professor
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432027, r. YnbsiHOBCK, yi. CeBepHbIi BeHel, 32,

MIPOPEKTOP 110 HAYYHOI pabdoTe,

JIOKTOP TEXHUUYECKUX HayK, mpodeccop,

e-mail: jng@ulstu.ru
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YaI'TY, kadenpa «MHpOpManOHHBIE CUCTEMBI,
JOKTOp TEXHUYECKUX HayK, mpodeccop,

e-mail: tv.afanasjeva@gmail.com

C pacumpenueM ON-ling yciayr akTyalbHBIM SIBISICTCS Pa3BUTHE CHEIUAIM3UPOBAHHBIX CEPBHCOB,
OPHUEHTHPOBAHHBIX Ha MOJACPKKY yNPABICHYECKOW ACSITEIHLHOCTH Ha MPEANPUATHIX U opranm3anuix. Cy-
HIECTBYIOLIAs MTPAKTHKA MOKA3bIBAET, YTO aHAIN3 U IUIAHUPOBAHHE ACATEIBHOCTH NPEANPUATUI peau3yeT-
Csl Ha OCHOBE MHTEPIpETAlMK MPOTHO3HBIX 3HAYECHUH M TEHAECHLMI KOHOMHUYECKHX MoKas3aTeneil. M3Bect-
HbIE METO/IbI TPOTHO3WPOBAHUS 10 BpeMeHHBIM psiaM (BP) Ha ocHOBe Moienel CTOXaCTHYECKUX MPOIECCOB
HE BCEr/a MO3BOJISIOT MOJMYYaTh aJeKBaTHbIE MOJEIH, 0COOEHHO B ycioBusX KopoTkux BP. Takxe onu He
OpPUEHTHPOBAHBI HA MPOTHO3MPOBAHNE JIOKAIBHBIX TEHACHIMNA. Kpome Toro, pe3ynbraTel MIPOrHO3UPOBAaHUSA
TpeOyIOT IMHTBUCTUYECKON MHTEPIPETAIIHH.
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B crarbe onmmcana apXUTEKTypa U MaTeMaTH4ecKoe obecriedyeHre IPUKIIAIHOTO BeO-cepBrca, peali-
3YIOIIET0 METO]] HHTEIJICKTYaTbHOTO aHAIN3a U TIPOTHO3UPOBAHUS JTOKATBHBIX TCHACHIIMN, KOTOPBIH JTUIIIEH
BBIIIIEYKA3aHHBIX OTpaHUuUEHUNA. Pe3ynbraToM paboThl BeO-cepBHCa SIBIAIOTCS PEKOMEHIAIMH IO TUIAHHPO-
BaHUIO JICATEIILHOCTH TPEANPUSATHSI, JUTS TEHEpaIlMd KOTOPBIX HUCHOJNB3YIOTCS COBPEMEHHBIC METOJIBI MPO-
THO3UPOBAHUS ¥ HHTEUIEKTYAILHOTO aHAIM3a BPEMEHHBIX PSI0OB U UX TCHACHIIHUH.

Kntouesvie crosa: BeO-cepBHC, IPOrHO3UPOBAHUE, SKOHOMHYECKUE MTOKA3aTEIIH, MOJICIIN BPEMEHHBIX
PSIOB, JIOKAIBbHBIC TCH/ICHITNH, HHTEJICKTYITbHBIN aHAIIN3, TPAHYJISIINS, HHTETPATbHBIA METOI.

WEB-SERVICE FOR THE ANALYSIS AND LOCAL TENDENCIES
FORECASTING OF ECONOMIC ENTERPRISES DEVELOPMENT

Perfilieva Irina Grigoryevna
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Afanaseva Tatiana Vasilyevna
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Doctor of Engineering Science, Professor,
e-mail: tv.afanasjeva@gmail.com

With development of on-line of services the developments of the specialized services focused on
manager support at the enterprises and the organizations is actual. Existing practice shows that the analysis
and planning of activity of the enterprises is realized on the basis of interpretation of expected values and
tendencies of economic indicators. Known methods of forecasting on the time series (TS) on the basis of sto-
chastic processes models not always allow to receive adequate models, especially in the conditions of short
TS. Also they aren't focused on forecasting of local tendencies. Besides that, results of forecasting required
linguistic interpretation. In the article the architecture and software of the web service realizing a method of
the intellectual analysis and forecasting of local tendencies TS, which has none of the shortcomings stated
above, is described. The results of the work of web service are recommendations about planning of activity
of the enterprise for which modern methods of forecasting and the intellectual analysis of TS and their
tendencies are used.

Keywords: web-service, forecasting, economic indicators, time series models, local tendencies, gran-
ularity, integrated method.
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CTeMbI, MHOTO3Ha4Has JIOTHUKa.

MONITORING OF RAILWAY INFRASTRUCTURE AIDED
BY MAGNETIC MEASUREMENTS SMART AGENTS

Gatchin Yuriy Armenakovich

National Research University of Information Technologies, Mechanics and Optics
(University ITMO),

Chair «Design and Security of Computer Systemsy,

Doctor of Engineering Science, Professor, Head of Chair,

phone +7(812) 233-47-09,

email: gatchin@mail.ifmo.ru

Zykov Anatoliy Gennadyevich

University ITMO, Chair «Information Science and Applied Mathematics»
Candidat of Engineering Science, Associate Professor

phone +7-921-998-39-84

e-mail: zykov_a g@mail.ru

Korobeynikov Anatoliy Grigoryevich

Pushkov Institute of Terrestrial Magnetism, lonosphere and Radio Wave

Propagation of the Russian Academy of Sciences St-Petersburg Branch (SPBF IZMIRAN),
Deputy Director on a Science, Doctor of Engineering Science, Professor,

phone (812) 323-28-07,

e-mail: Korobeynikov_ A G@mail.ru

Polyakov Vladimir Ivanovich

University ITMO, Chair « Computer Engineeringy,
Candidat of Engineering Science, Associate Professor
phone +7-965-041-02-49,

e-mail: v_i_polyakov@mail.ru

Sokolov Kirill Olegovich
University ITMO, Chair « Chair «Design and Security of Computer Systems»,
Master student.

The paper suggests for the solution of the problem of intellectualization of management and infor-

mation systems in railway transportation the use of hybrid meta-agent.
Keywords: monitoring system, sensor systems, meta-agent, multi-agent systems, multi-valued logic.
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YK 656.21 : 004.085.7

BHEKTPOHHBIﬁ ABPUC KAK OCHOBA KAYECTBEHHOI'O UCIIOJIHEHMSI
OUPPOBOU CBEMKMH KEJE3ZHOJOPOKHOU CTAHLUU

TI'onosany Anexcanap KoHcTaHTHHOBHY

Benopycckuii rocynapcTBeHHblH yHuBepcuteT Tpancnoprta (benl'VT),

246653, r. 'omens, yn. Kuposa, 34,

kadeapa «M3pICKaHNS U IPOSKTUPOBAHUE JOPOT»,

JOKTOp TEXHUYECKUX HayK, mpogeccop,

JUPEKTOP HAYYHO-UCCIEA0BATEILCKOTO UHCTUTYTA JKEIE3HOJOPOKHOIO TPAHCIIOPTA,
tenedon +375-232-77-31-21,

e-mail: golovnich_alex@mail.ru

B crathe oTpaskeHb 0COOCHHOCTH MPOBECHHS MTOATOTOBUTEILHBIX PA0OT K IIU(PPOBOI CheMKe Ke-
JIE3HOZOPOXKHOM cTaHnuu. OOpaIaeTcss BHUMaHHE Ha BaXKHOCTb (POPMHUPOBAHHUS DIIEKTPOHHOTO JOKYMEHTA,
MOJTHOCTBIO 3aMEHSIONIETO aOpHC MPEACTOAIINX MONEBBIX paboT. M3m0KEeHbI METOIUIECKHE OCHOBBI pa3pa-
OOTKH 3JICKTPOHHOTO abpuca, 06eCIeUnBaIONIEro BHICOKOI(D(PEKTHBHYIO CILIONIHYIO ChEMKY C MOKPHITHEM
BCEX 00BEKTOB HHPPACTPYKTYPHI TPAHCIOPTA, KapTOrpahruuecKoi HHPOPMAITUH U KOHTPOJIEM TTOJHOTHI HC-
MOJIHEHUS BCEX TIOJICBBIX paldoT.

Kmiouesvie cnosa: cbemka, moseBbie pabOThI, SIEKTPOHHBIH aOpHC, KEIe3HOIOPOKHAS CTAHIINS, ITY-
TEBOE Pa3BUTHE, TCXHHMUYECKOE OCHAIIICHHE, OOBEKT, 0a3a TaHHbBIX.

ELECTRONIC CARD AS A BASIS OF QUALITATIVE PERFORMANCE
DIGITAL SHOOTING RAILWAY STATION

Golovnich Alexandr Konstantinovich

Byelorussian State University of Transport (BelSUT),
34, Kirova, Gomel, 246653, Belarus,

Chair «Researches and Designing of Roads »,

Doctor of Engineering Sciences, Professor,

Director of the Research Institute of Railway Transport,
phone + 375-232-77-31-21,

e-mail: golovnich_alex mail.ru

In clause the features of realization preparatory works to digital shooting of railway station are re-
flected. Is paid attention to importance formation of the electronic document completely replacing card of
forthcoming field works. The methodical bases of development electronic card, ensuring highly effective
continuous shooting with a covering of all objects an infrastructure of transport and cartographical infor-
mation with the control of completeness performance of all field works are stated.

Keywords: shooting, field works, electronic basis, railway station, travelling development, hardware,
object, database.

VJIK 004.8

PEKOMEHAYIOLIASI CUCTEMA WH®OPMAIIMOHHOM IMOJIEPKKA
INPUHATUA PEHIEHUU B OBJIACTU TYPU3MA

CmupHoB Anekcanap BukropoBnu

OenepanbHOE TOCYIaPCTBEHHOE OIO/IKETHOE YUPEKICHNE HAYKH
Cankr-llerepOyprckuit mHCTUTYT HHbOPMaTHkH u aBTomatn3anuu PAH (CIIUU PAH),
199178, Cankr-IlerepOypr, 14-s aunus, 39,

JOKTOp TEXHUYECKUX HayK, podeccop, 3aBeLy IO 1adopaTopHre,

tenedon +7 (812) 328-80-71,

e-mail: smir@iias.spb.su

KameBHuk Anexceit MuxaitioBuq

CIIMU PAH, kaHmuaat TEXHUYECKUX HayK, CTAPIIMIA HAYIHBINA COTPYAHUK,
teneon +7 (812) 328-80-71,

e-mail: alexey@iias.spb.su
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ITonomapen Anjapeit BacuibeBuu

CIIMU PAH, xaHguaaT TEXHUIECKUX HAYK, CTAPIIUN HAYIHBIH COTPYIHUK,
tenepon +7 (812) 328-80-71,

e-mail: ponomarev@iias.spb.su

B crarpe mpeacTaBieHO ommcaHWE CUCTEMBl WH(GOPMAIIMOHHOW TOIAEPKKH NMPUHATHS PEIICHUH B
o0acTu Typu3Ma, a Takke HabOp METOJIOB U aNrOPUTMOB Jisi (POPMHUPOBAHMS PEKOMEHIANNMN ITOJIh30BaTe-
JT10, TTO3BOJISIONIIE CYIIECTBEHHO MOBBICUTH yIOOCTBO MCIIONB30BAHMUS MIPEICTABICHHON crucTeMbl. Ha ocHO-
B€ MPEATNIOYTCHNH MOJIb30BaTENsI U TEKYIIEeH CUTyalnu cucteMa (hopMyInpyeT peKOMEHIAINH OTHOCHTEh-
HO TOT0, KaKue JIOCTONPUMEYATEIIFHOCTH B IAHHBIH MOMEHT BPEMEHU IOJIB30BATEINIO 1EJIeCO00pa3Ho Mmoce-
TUTh. Takxke CymecTByeT BO3MOXKHOCTh MOJy4YeHHs Ooyiee NeTalbHOW MH(POPMAIK O 3aMHTEPECOBABIIEH
JOCTOTIPUMEYATEIbHOCTH, KOTOpasi (opMHUpyeTcsi HA OCHOBE aHajN3a PEeKOMEHIYIOMIEH CHUCTEMOM OIEHOK
JPYTHX TOJIb30BATEIICH CUCTEMBI.

Knrouegvle crosa: peKOMEHAYIONINE CUCTEMBI, TIOIEP)KKA MIPUHSTHS PEIICHUN, HHTEIIEKTyaabHbIe
MPOCTPAHCTBA, KOHTEKCT, TYPU3M.

ENCOURAGES THE INFORMATION DECISION SUPPORT FOR TOURISM

Smirnov Alexander Victorovich

Federal State Institution of Science

St. Petersburg Institute for Informatics and Automation of RAS (SPII RAS),
39, 14 line, 199178, St.-Petersburg, Russia,

Doctor of Engineering Sciences, Professor, Head of Laboratory,

phone +7 (812) 328-80-71,

e-mail: smir@iias.spb.su

Kashevnik Alexey Mikhaylovich

SPII RAS, Candidat of Engineering Sciences, Senior Scientist,
phone +7 (812) 328-80-71,

e-mail: alexey@iias.spb.su

Ponomarev Andrey Vasilyevich

SPII RAS, Candidat of Engineering Sciences, Senior Scientist,
phone +7 (812) 328-80-71,

e-mail: ponomarev@iias.spb.su

The description of the system of information support of decision-making in the field of tourism, and
also a set of methods and algorithms to form recommendations for the user are presented in the article,
allowing essentially to raise convenience of use of the presented system. On the basis of preferences of the
user and a current situation the system formulates recommendations concerning what sightseeings should the
user visit at that time. There is also a possibility of getting more detailed information about the interesting
sight which is formed on the basis of the analysis by recommending system of estimations of other users of
system.

Keywords: recommending systems, decision-making support, intellectual spaces, context, tourism.

V]IK 004.86

MHOTI'OYPOBHEBBII AJITOPUTM PEIIEHHUS 3AJAY TPAHCHOPTHOM
JIOT'UCTUKHN HA OCHOBE METOJOB POEBOI'O MHTEJIJIEKTA

bosa Buktopust BukrtopoBHa

HOxusb1i dhenepanbubiil yausepeutet (I0ODY),

347928, r. Taranpor, Hekpacosckuii, 44,

kaenpa «CrcTeMbl aBTOMaTH3UPOBAHHOTO TIPOSKTUPOBAHUS,
CTapIINi MpenoiaBaTeb,

tenedon 8 (8634) 37-16-51,

e-mail: vvbova@yandex.ru

Kypeitunk Biaagumup Bukroposny

IO®Y, xadenpa «Cuctempl aBTOMaTH3UPOBAHHOTO MTPOEKTUPOBAHUS,
JOKTOp TEXHUYECKUX HayK, mpodeccop,

tenedon 8 (8634) 38-34-51,

e-mail: vkur@tgn.sfedu.ru
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Jle:keO0koB AHApell AHATOIbEBHY

IOV, kabenpa «CrucTeMbl aBTOMAaTH3UPOBAHHOTO TTPOCKTHUPOBAHUS,
KaHJUAT TEXHUICCKUX HAYK, JOICHT,

tenedon 8 (8634) 37-16-51,

e-mail: legebokov@gmail.com

B pabote paccmaTpuBaroTCsi BOIPOCH aKTYaTbHOCTH Pa3padOTKH COBPEMEHHBIX aJlTOPHUTMOB pellle-
HUS 3a/1ad TPaHCIOPTHOHN JIOTMCTUKH Ha OCHOBE METOJOB POCBOI'0 MHTEJUICKTA U TEOPUHU DBOJIOIMOHHBIX
BEIUHCICHUNA. B KauecTBe pemraeMbpIX 3a7ad BBICTYIMAIOT TPAHCIIOPTHAS 3a/ava, JIOTUCTHKA, YIAKOBKa,
Mapmpytusanus. [IpeanaraeTtcs HOBBII MHOTOYPOBHEBBIN aJITOPUTM PEIICHHUS IMOCTABJICHHBIX 3ajad, B OC-
HOBE KOTOPOTO JIEKAT IBOJIOIMOHHBIA aNTOPUTM, TEHETUYECKHA alrOPUTM U MYEIMHBIN aNropuT™M (Ha OC-
HOBE METOJIOB POEBOTO WHTeIUIeKTa). [[poBeneHa oreHKa IMpeiaraeMplX alrOpUTMOB M MOIXOJOB, TOKa-
3aBIlasi UX BHICOKYIO 3(PEKTUBHOCTB.

Kntouegvle cnoga: TpaHCIIOpTHasl JIOTHUCTHKA, YMAaKOBKA, MapUIPYTH3AIMS, 3BOJIOIUOHHBIA airo-
PUTM, TCHETUYECKUI alrOpUTM, POSBOI aJlTOPUTM, MHOTOYPOBHEBBIH ITOXO/.

MULTI-LEVEL ALGORITHM FOR SOLVING PROBLEMS
FOR TRANSPORT LOGISTICS BASE OF INTELLIGENCE SWARM

Bova Victoria Victorovna

Southern Federal University (SFedU),

44, Nekrasovskiy, Taganrog, 347928, Russia,
Chair «Computer Aided Design»,

Senior Teacher,

phone 8 (8634) 37-16-51,

e-mail: vvbova@yandex.ru

Kureichik Vladimir Victorovich

SFedU, Chair «Computer Aided Design»,

Doctor of Engineering Sciences, Professor, Head of the Chair,
phone 8 (8634) 38-34-51,

e-mail: vkur@tgn.sfedu.ru

Lezhebokov Andrey Anatolyevich

SFedU, Chair «Computer Aided Designy,

Candidate of Engineering Sciences, Associate Professor,
phone 8(8634) 37-16-51,

e-mail: legebokov@gmail.com

The relevance of developing modern algorithms for solving the transport logistics problems based on
the swarm intelligence techniques and the theory of evolutionary algorithms are considered in this paper.
Such problems as transportation problem, logistics, packaging and routing serve as solvable problems. For
solving these tasks the new multi-level algorithm, based on an evolutionary algorithm, genetic algorithm and
bees algorithm, which based on the methods of swarm intelligence, is proposed in paper. Evaluation of pro-
posed algorithms and approaches showed their high efficiency.

Keywords: transport logistics, packaging, routing, evolutionary algorithm, genetic algorithm, swarm
algorithm, multi-level approach.

VJIK 625.7 + 519.86

MOJIEJIA IMTPOTHO3UPOBAHUSI TPAHCHOPTHOM NMOJABUXHOCTH
HACEJIEHUA INEPMCKOI'O KPASA

Jleena Huna MuxaiiioBHa

[TepMckuii HATMOHATBHBIA UCCIIEIOBATEILCKHAN ToMTeXHUIecKuii yausepeutet (ITHUITY),
614990, Ilepmckuii kpaid, r. [Tepms - I'CII, KomcoMonbckuii MpOCHEKT, 1. 29,

kadenpa « IKOHOMHUKA U YIIPaBICHUE HA IPEIIPUATHI,

KaH/AMJIaT SJKOHOMHYECKUX HAYyK, JTOLEHT,

tenedon (342) 237-40-78,
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IMocTHukoB Baagumup IaBiaoBuy

[THUITY, xadenpa «IKOHOMHKA U YIPABICHUE HA TPEIIPUATHIY,
ACCHCTEHT,

tenedon (922) 329-41-27,

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

B crathe paccMaTpuBaeTCsl TpaHCIOPTHAS MOABUXHOCTD U TPAHCIOPTHBIN cripoc HaceneHus [lepm-
CKOTO Kpasi, a TaKKe MPUBOIUTCS aHAN3 OCHOBHBIX HHIMKATOPOB PAa3BUTHS JOPOKHO-TPAHCIIOPTHOTO KOM-
mekca [lepmckoro kpast. [lo pe3ynbrataMm aHanu3a NPeIOAKEHBI MOACIU AJIS MIPOTHO3UPOBAHUS MACCAKHU-
poobopoTa, 1 Ha OCHOBE JAHHBIX MOJIEJIel HalZIeHbl MPOTHO3HBIE 3HAYEHHUS TACCaKUPO0OOPOTa Ha TIEPHO]T C
2010 mo 2030 rog.

Kurouesvie cnosa: TpaHCTIOPTHAS MTOABIKHOCTD, MTACCAKHPOOOOPOT, aBTOMOOWITH3AIHS, TPAHCIIOPT,
MojienupoBanue, [lepMckuid kpail.

MODELS OF FORECASTING TRANSPORT MOBILITY
OF THE POPULATION IN PERM KRAI

Levda Nina Mikhaylovna

Perm National Research Polytechnic University (PNRPU),
29, Komsomolsky av., Perm, Perm region, 614990, Russia,
Chair «Economy and Management on Enterprise »,
Candidate of Economy Sciences, Associate Professor,
phone (342) 237-40-78,

e-mail: nlevda@yandex.ru

Postnikov Vladimir Pavlovich

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

phone (922) 329-41-27,

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

This article is covered transport mobility and transport demand of the population in Perm Krai, also
the analysis of the main development indicators of a road and transport complex in Perm Krai is provided.
By results of the analysis models for passenger turnover forecasting are offered, and on the basis of these
models prospective values of a passenger turnover for the period from 2010 to 2030 are found.

Keywords: transport mobility, passenger miles, automobilization, transport, modeling, Perm region.

V]IK 656.22 + 06

MOBBINIEHUE YYACTKOBOM CKOPOCTH B YCJOBUAX PA3BUTUSA
CKOPOCTHOT'O JBUXEHUA NACCAXKHUPCKHUX ITOE3/10B HA TTOJIMI'OHE
CEBEPO-KABKA3CKOH KEJIE3HOHU J10OPOI'M

YepusieB Asekceii I'epaabaoBuy

CeBepo-KaBkasckas AUPEKIHs YIIpaBiICHUS IBIDKCHHEM — CTPYKTYpHOE Tonpasaencaue Llearpans-
HOW JUPEKINU yrpasiieHus apmwkeHueM — Guinana OAO «PX]»,

344001, r. Poctos-Ha-/lony, [IpuBox3anpuas 1., a. 1/2,

HaYaJIBHUK JTUPEKITHH,

tenedon (863) 259-44-05.

3y0xoB Bukrop Hukosaesnu
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344038, r. Poctos-Ha [lony, mi. Poctosckoro Crpenkosoro ITonka Hapogaoro Onomuenus, 1. 2,
kadeapa «YmpapieHre dKCIUTyaTalliOHHON paboToiiy,

JIOKTOP TEXHUYECKUX HayK, mpodeccop, 3aBenyroiinii kadeapoii,

tenedon (863) 272-64-44.

Cepreesa Esena AjlekcanapoBHa
PI'VIIC, xadenpa «YnpasiieHHE SKCITyaTallMOHHONW PabOTON», aCTUpaHT,
tenedon (863) 272-64-44.

193




ISSN 0201-727X BECTHHUK PI'YIIC Ne 3/2013

PaccMmoTtpensr mpo0IeMbl TOBHITIICHHS Y9aCTKOBOM CKOpocTH Ha monurone CeBepo-KaBkasckoi ixke-
JIE3HON OpOrH B yclnoBuUsX mposeneHus Onummnuansl 2014, pa3BUTHS CKOPOCTHOTO ABUKCHUS MACCAKUP-
CKHX TI0€3/I0B. Y CTaHOBJIEHBI OCHOBHBIC IPUUMHBI CHUKEHUS CKOPOCTHU JIBIDKCHUS MOE370B U MPEITI0KEHBI
MepHI TI0 YCTPAHEHHIO MX U OapBEPHBIX MECT Ha MTOJIMTOHE JIOPOTH C IENBIO MOBBIIIEHHUS YIaCTKOBOI CKOPO-
CTH Ha Jiopore 10 35 KM/4. U TeXHUYeCKOH — /10 50 KM/4., OpraHu3aIiy JIBUKCHUS TPY30BBIX IOE3/I0B 10
pacnucanuio. JlaHsl peKoMeHIaIuu 0 COBEPIICHCTBOBAHUIO JUCTIETUEPCKOTO YIPABICHUS MTOE3THOM U Tpy-
30BOH pabOTO¥ Ha OCHOBE JIOTHCTHYCCKUX TIPHHIIAIIOB.

Knouesvle crosa: yaacTkoBasi CKOPOCTb, aHAIIN3, UHPPACTPYKTYpa, MOJABHKHOW COCTAB, IPOIYCKHAs
CHOCOOHOCTD, TEXHOJIOTHS, MEPOIIPUTHS, THHOBAIIMOHHOE Pa3BUTHUE, PEKOMEH AU, 3P PEKTUBHOCTS.

PRECINCT RATE INCREASE IN DEVELOPMENT SPEED PASSENGER TRAINS
TO THE LANDFILL NORTH CAUCASUS RAILWAY

Chernyaev Alexsey Geral’dovich

North-Caucasus Direction of Traffic,

1/2, Privokzalnaya sg., Rostov-on-Don, 344001, Russua,
Head of the Direction,

phone (863) 259-44-05.

Zubkov Viktor Nikolaevich

Rostov State Transport University (RSTU),

344038 Rostov-on-Don, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya ploschad’, 2
Chair «Railway Operation and Managementy,

Doctor of Engineering Sciences, Professor, Head of the Chair,

phone (863) 272-64-44.

Sergeeva Elena Alexandrovna
RSTU, Chair «Railway Operation and Management», postgraduate,
phone (863) 272-64-44.

The problems of section speed increase and the development of high-speed passenger traffic service
on the North-Caucasian railway division under conditions of winter Olympic Games -2014 are revealed in
the article. The main reasons of train speed decrease are determined and appropriate measures of their over-
coming and division barriers elimination are suggested to increase the section speed up to 35 km/h and tech-
nical speed up to 50 km/h Besides scheduled freight trains operation control is considered. The recommenda-
tions to improve centralized train and freight operation control on the basis of logistic principles are given.

Keywords: section speed, analysis, infrastructure, rolling stock, carrying capacity, technology,
measures, innovative development, recommendations, efficiency

VK (656:614.3.001.2 : 656).001.57

K COBPEMEHHBIM IIOAXOAAM MHOI'OYPOBHEBOI'O MOJAEJMWPOBAHUSA
TPAHCIIOPTHOU CUCTEMBbI MACCOBOI'O OBCJIYKUBAHUS
P HAJIMYUHU YCTOUYUBOI'O BXOJHOI'O U BBIXOJHOI'O NIOTOKOB

IIpamko Anexcanap IaBaoBuy

I'ocynapcTBeHHBIN MOPCKON yHUBEPCUTET MMeHHU aamupana @.d. Ymakosa,
353913, r. HoBopoccuiick, npocnekT Jlenuna, 91A/9,

kadenpa «OpraHuzanys IepeBo30K U YIpaBieHHe Ha TPaHCTIOPTe (MOPCKOM)»,
KaHIUAaT IKOHOMHUYECKHUX HayK, IOIEHT,

tenedon & (8617) 694-106,

e-mail: ocenka-shramko@mail.ru

[IpemmaraeTcst ompeeneHne MOHATHS TpaHCIOpTHO-TexHOoorudeckoi cuctemsl (TTC). M3noxen
MOPSAZIOK TMTOCTPOEHUS MHOTOYPOBHEBOW CHCTEMBI pacmpezaeneHus rpyzonoroka B pamkax TTC. IIpuBenena
MaTeMaTH4YeCKash MOJIENb PAaCIpeIeIeHNs TPY30II0TOKa Ha OAHOM U3 3BeHbeB TTC — MOpCKOM TpaHCIOpTe.

[IpennoxeHsl MEpPONPHUATHA TO KOOPAWHAIMK PabOTHI MOpTa W HKEJIE3HOIOPOKHOM CTaHIIMH TIO
YHUQUKALMH U COIEPKAHUIO €IMHOI0 TEXHOJOTHUYECKOTo MpoLecca.

Knrouesvie cnroea: TpaHCIIOPTHO-TEXHOJOTUYECKAS] CUCTEMA, TPAHCIIOPT, MOPCKOM IOPT, TEXHOJIOIU-
yecKasl JINHUS, ONTUMAaJIbHOE YIIPABIEHYECKOE PELICHHE.
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MODERN APPROACHING OF MULTILEVEL MODELING OF TRANSPORT
SYSTEM OF MASS HANDLING WITH AVAILABILITY OF STABLE INBOUND
AND OUTBOUND STREAMS

Shramko Alexander Pavlovich

Admiral F.F. Ushakov State Maritime University,

91A/9, Lenina av., Novorossiysk, 353913, Russia,

Chair «Organization of Shipments and Management on Transport (Marine)»,
Candidate of Economics Sciences, Associate Professor,

phone 8 (8617) 694-106,

e-mail: ocenka-shramko@mail.ru

There are offering a concept of transport technological system (TTS). There are expounded how to
make multilevel system of distribution of cargo flow within TTS. There are advised mathematic model dis-
tribution of cargo flow at on the chains of TTS — marine transport. There are determined activities of coordi-
nation of work of port and railway station with unification of technological process.

Keywords: transport technological system, transport, marine port, technological line, optimal man-
agement decision.

V]IK 621.31 + 06

HEWPOCETEBASI CUCTEMA NPOTHO3MPOBAHUS OCTATOYHOI'O .
PECYPCA CUJIOBBIX TPAHC®OPMATOPOB TSIT'OBbIX IMOJCTAHIIUU
OAO «PXK»

KoctiokoB Anexcanap Bragumuposny

PocroBckwii TocynapcTBeHHbIN yHUBepcuTeT myTer coobmmenus (PIVIIC),

344038, r. PoctoB-Ha-ony, mi. PoctoBckoro CrpenkoBoro Ilonka Haponnoro Onomyenus, 1. 2,
kaenpa «TeopeTnyeckrue OCHOBBI DJICKTPOTEXHUKNY,

KaHAMJAT TEXHUYECKUX HayK, JOLCHT,

tenedon 8 (863) 272-63-01,

e-mail: KAV@RGUPS.ru

JInia Baagumup bopucosuu

PocroBckuii rocypapcTBeHHbIH cTpouTesbHBIN yHUBEpcUTET (PI'CY),
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kaenpa «lIpuknagHas MaTeMaTuKa U BEIYUCIUTEIbHAS TEXHUKAY,
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tenedon & (863) 201-90-14,

e-mail: lila@i-intellect.ru

JUs1st IPOTHO3MPOBAHHSI OCTATOYHOT'O Pecypca CHIOBBIX TPaHCHOPMATOPOB MPEIAraeTCsl HCIOJIB30-
BaTb UCKYCCTBCHHBIC HeﬁpOHHBIe CECTH. HpI/I HeﬁpOCCTeBOM nmoaxoac 3agada IMpOrHo3upoBaHus BPEMCHHBIX
PSIZIOB paccMaTpUBAEeTCs Kak 3aj1aua pacro3HaBaHMsi 00pa3oB, JUlsl pelieHHs: KOTopoii Gpopmupyercs: o0y4a-
I0IIast TIOCJIEZI0BATEIbHOCTh JJAaHHBIX BPEMEHHOIO Psijia, U HEHPOHHAsl CeTh 00ydyaeTcs paclo3HaBaTh COOT-
BETCTBYIOIIME 00pa3bl. B kadecTBe anpobaimu U npuMepa paboThl HEUPOHHOH CETH PacCMaTpPUBACTCS BbI-
OopKa 10 pe3ysbTaTaM ra30xpoMarorpaduueckoro aHainm3a TpaHchopMaTOpHOro Macia.

Knrouegvie cnosa: 3MeKTPUYECKUE KETE3HbIC TOPOTH, TATOBBIC MMOJCTAHIIMH, CUIIOBbIe TpaHchopMa-
TOPBI, JUArHOCTHKA, Ia30XpOMAaTOrpaM4ecKuil aHaIu3 TPaHC(HOPMATOPHOTO Macja, OCTaTOYHBIH pecypc,
WCKYCCTBEHHbIC HEMPOHHBIN CETH, paclio3HaBaHUE 00pa30B, 00yyJaronias BEIOOPKA.

NEURAL NETWORK PREDICTION OF THE RESIDUAL SYSTEM RESOURCE
POWER TRANSFORMERS TRACTION SUBSTATIONS JSC «RUSSIAN RAILWAYS»

Kostukov Alexandr Vladimirovich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
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Candidate of Engineering Science, Associate Professor,
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Lila Vladimir Borisovich
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162, Socialisticheskaja st., 344022, Rostov-on-Don, Russia,
Chair «Applied Mathematics and Computer Science»,
Assistant,

phone 8 (863) 201-90-14,

e-mail: lila@i-intellect.ru

To predict the remaining life of power transformers is proposed to use artificial neural network. At
the neuro-network approach, the problem forecasting time series is considered as a pattern recognition prob-
lem, the solution of which is formed by the training sequence time-series data, and a neural network is
trained to recognize the corresponding images. As an example of testing and of work is considered a neural
network selection based on the results of gas chromatographic analysis of transformer oil.

Keywords: electric railways, traction substations, power transformers, diagnostics, gas chromato-
graphic analysis of transformer oils, residual life, artificial neural networks, pattern recognition, learning the
sampling.

YK 621.316.925.004.5 : 621.315.051.043.5 + 06

ABTOMATI{I‘IECKI/Iﬁ KOHTPOJIb NIPABUJIbHOCTH ®YHKIHUOHHUPOBAHMUSA
PEJIEMHOU 3AILNUTHI TATI'OBOU CETH

JIbicenko Baagumup I'eoprueBuy

PocToBckwmit rocynapcTBeHHBIH yHHBEpcHUTET IyTelt coobmerns (PTYIIC),

344038, r. PoctoB-Ha ony, mi. PocroBckoro CrpenkoBoro Ilonka Haponnoro Onomyenus, 1. 2,
kadeapa «ABTOMaTH3UPOBAHHBIC CHCTEMBI SIEKTPOCHA0KEHHSI»,

KaHAMJAT TEXHUYECKUX HayK, JOLCHT,

tenedon 8 (950) 853-92-56,

e-mail: lisenkovlad@gmail.com

KyOkuna Oubra BiaagumMupoBHa

PI'VIIC, xadenpa « ABTOMaTU3NPOBAHHBIE CUCTEMBI SJIEKTPOCHA0KESHUSY,
KaHIu1aT TEXHUYECKUX HAYK, JTOLEHT,

tenepon 8 (919) 889-20-04,

e-mail: kybkina@yandex.ru

Kupnunckas Mapuna BukropoBHa

PI'VIIC, kadenpa « ABTOMATHU3UPOBAHHBIE CUCTEMbI JJICKTPOCHAOKEHUS,
aCIIUPaHT,

tenedon 8 (863) 272-63-85,

e-mail: kutpaeva@mail.ru

TenaeHuns K yCUICHUIO HEHTPAIN3aLlUU YIPABICHUS! YCTPOUCTBAMHU JIEKTPOCHAOKEHHS KeENE3HBIX
JIOpOT, CO3JAHHIO U BHEJPEHHIO HOBBIX THUIIOB PEJIEHHBIX 3aILUT TATOBBIX CETEW MPHU COXPAaHEHUH BBICOKHX
TpeOOBaHMI K Ka4eCTBY U ONIEPATUBHOCTH YIIPABJICHUS TPEIOIaracT pa3BUTHE METOAOB U CPEJCTB aBTOMa-
TU3ALMH KOHTPOJISI TEXHUUECKOTO COCTOSHHS PEJICHHBIX 3allUT, HAKOIUIEHUs WHPOPMALUN U 00ecTIeHeHuUs
€10 YPOBHEH yIpaBieHUs], OCYILIECTBISIIOUINX aHAJIM3 aBapUUHOMN U MoclieaBapuiiHoi cutyauuid. Paccmorpen
croco0 KOHTPOJIS MPaBUIBLHOCTH (PYHKIIMOHUPOBAHUS U3MEPHUTEIBHON YaCTH YCTPOUCTB PENeHHON 3alUThI
TATOBOM CETH NEPEMEHHOI0 TOKA.

Kniouesvie cnosa: peneiinas 3ammura, IMarHOCTUPOBAaHUE, PYHKIIMOHAIBHBIN KOHTPOJIb, JIOTHYECKast
MO/IEJIb, aJITOPUTM.

AUTOMATIC CONTROL OF THE CORRECT FUNCTIONING
OF POWER TRAIN RELAY DEFENSE EQUIPMENT

Lysenko Vladimir Georgievich

Rostov State Transport University (RSTU),

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

Candidate of Engineering Sciences, Associate Professor,

phone 8 (950) 853-92-56,

e-mail: lisenkovlad@gmail.com
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Kirpinskaya Marina Viktorovna

RSTU, Chair «Automated Systems of Electric Power Supply», Postgraduate,
phone 8 (863) 272-63-85,

e-mail: kirpinskaya@mail.ru

The trend to extend the centralized control over power supply equipment on railroads, to create and
introduce new types of power train relay defense networks, while keeping the highest standards of quality
and efficiency of management, involves the development of methods and means of automatic control of the
relay defense technical conditions, the accumulation of information and presenting it to all the levels of man-
agement dealing with analysis of emergency and post-emergency situations. This article describes the way to
control the correct functioning of the measuring part of relay defense of AC power train.

Keywords: relay defense, diagnostics, functional control, logic model, algorithm.

V]IK 528.854

HNPUMEHEHUE MOAYJIAPHBIX JIOTAPU®MOB HA KOMIIVIEKCHBIX .
JUCKPETHBIX TOPAX B 3AJAYAX OBPABOTKH IIN®POBLIX N30BPAKEHHUUN

Kapkumenko Asexkcanap HukonaeBuu

HOsxHbI# henepanbubiil yauBepcuTeT (FODY),
344006, PocroB-Ha-/{ony, yn. bonbmas Canosas, 105,
TIOKTOp (PH3MKO-MaTeMaTHYECKUX HayK, podeccop,
tenedon +7 903-461-05-31,

e-mail: karkishalex@gmail.com

MuyxuHn Basepuii bopucopuu

HOxHs1i henepanbublil yausepeutet (FODY),
KaHAuJaT GU3UKO-MAaTEMaTHYECKUX HayK, TOLEHT,
tenedon +7-988-569-29-26,

e-mail: mnukhin.valeriy@mail.ru

B pabote paccmarpuBaeTcst MeTo]; 00pabOTKH ¥ aHANM3a MUPPOBBIX U300paKeHHH pazmepa p X P,

rae p — npocroe uucno Buga p = 4k — 1, (k € Z), ocHOBaHHBIN Ha WX TIPEACTaBIEHUH QYHKIMAMHA HA

«KOHEYHBIX KOMIUIEKCHBIX IIOCKOCTSIX», HA3bIBAEMBIX KOMMIEKCHLIMU OUCKPEeMHbIMU mopamu. V3ydarTcs
CBOWCTBA TAKUX TOPOB; B YACTHOCTH, BBOAUTCS ¥ M3y4aeTCsl OHATHE MOOVIAPHOLO 102apudma, aHIOT -
HOE MOHSATHIO JIorapudMa B CMbICIIC TJIABHOTO 3HAUCHHUSI Ha HEIPEPHIBHON KOMIUIEKCHOH MIOCKOCTH.

Kniouesvie cnosa: obpaboTka U aHaU3 TUPPOBBIX W300paKEHUH, MOAYIISPHBIE JIOTapU(PMBI, KOM-
IUICKCHBIC JIMCKPETHBIE TOPBIL.

APPLICATION OF MODULAR LOGARITHMS ON COMPLEX DISCRETE TORI IN
PROBLEMS OF DIGITAL IMAGE PROCESSING

Karkishchenko AlexanderNikolaevich
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105, B. Sadovaya, Rostov-on-Don, 344006, Russia,
Doctor of Physical and Mathematical Sciences, Professor,
phone +7 903-461-05-31

e-mail: karkishalex@gmail.com

Mnukhin Valery Borisovich

South Federal University (SouFU),
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phone +7-988-569-29-26,

e-mail: mnukhin.valeriy@mail.ru
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A method for digital images analysis and processing is considered. It is assumed that images have
size p X p, where p is a prime satisfying the condition p = 4k — 1, (k € Z). The method is based on the
presentation of digital images as functions on «finite complex planes» called complex discrete tori. Mathe-
matical properties of such tori are investigated. In particular, we introduce and study the concept of a modu-
lar logarithm, that is analogous to the concept of the logarithm in terms of the principal value on a continu-
ous complex plane.

Keywords: processing and analysis of digital images, modular logarithms, complex discrete tori.

YK 544.18 : 544.723 : 531.4 + 06

B3AVMMOJIEUCTBUE MOJIEKYJ ®OC®OPCOJAEPKAIINX
HEOPTAHUYECKHUX INPUCAJOK C IIOBEPXHOCTbBIO KEJIE3A:
KBAHTOBO-XUMHWYECKHUUN AHAJIU3

KoaecuukoB Baagumup UBanoBu4
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kadenpa «Teopernueckas MeXaHUKa,

akageMuk PAH, nokTop TexHHYecKHX HayK, mpodeccop,

3aBenyrommi kadeapoii, mpesuaent PI'YIIC,

tenedon 8 (863) 272-63-36,

e-mail: kvi@rgups.ru
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IOxHbIit HayuyHBbIH 1IeHTp Poccuiickoit akagemun Hayk (FOHL] PAH),
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JOKTOp (PH3UKO-MaTEMAaTHIECKUX HaYK, Mpodeccop, 3aBeIyIONIHH OTICIOM,
teneon 8 (863) 272-62-72, 8-928-613-66-69,

e-mail: ymigal@mail.ru

CaBenkoBa Mapusi AHpeeBHa
PI'VIIC, xadenpa «Xumus,
KaHIHUJAT XUMUYECKUX HaYK, TOLCHT,

tenepon 8 (863) 272-62-72, 8-918-899-16-47.

Cononosunkosa Jlapbsa HukosraeBna
PI'VIIC, xadenpa «XumMus», acIupaHT,
tenepon 8-951-523-80-80,

e-mail: daria_solodovnikova@mail.ru

HccnenoBaHbl TP CTAJAWK B3aUMOJICHCTBHS MOJIeKy (hocdhopoBobhpaMaToB MIETOYHBIX METAIIOB
Ha TIOBEPXHOCTH KeJie3a: M3MEHEeHHe (hOPMbI MOJICKYJT BOJIM3H IMOBEPXHOCTH, 00pa30BaHUE aICOPOIIMOHHOTO
KOMILIeKca U ero pacnaj. [TokazaHo, 4To B mporiecce aacopOIuu Mex 1y MoJiekyinaMu dochopoBonbdpama-
TOB U MOBEPXHOCTHIO BO3HUKACT CUJIbHAS KOBAJICHTHAS CBSI3b. BBICOKAs MPOYHOCTH 3TOU CBA3M, & TAKXKE HE-
BBICOKAsl MPOYHOCTh CaMOW IEMOYKH M €€ TMOKOCTh 00ecreunBaroT 3(Pp(PEeKTUBHYIO 3aIMTy MOBEPXHOCTH
JkKelesa OT U3HOCA.

Kouesvie crnosa: hochopoBosibhpamarsl MET0YHBIX METAJIOB, KBAHTOBO-XMMHUCSCKUN aHAIIN3, al-
COpPOIIMOHHBIHN CITOM, N3HOCOCTOWKOCTD.

INTERACTION OF PHOSPHORUS-CONTAINING INORGANIC ADDITIVES
WITH IRON SURFACE: QUANTUM-CHEMICAL ANALYSIS
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Doctor of Engineering Sciences, Professor, Head of Chair, President of the RGUPS,
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Solodovnikova Daria Nikolaevna
RGUPS, Chair «Chemistryy,

phone 8-951-523-80-80,

e-mail: daria_solodovnikova@mail.ru

Three stages of interaction of molecules of phosphorowolframates of alkaline metals on iron surface
are investigated: change of a shape of molecules near a surface, formation of the adsorptive complex and its
disintegration. It is shown that in the course of adsorption a strong covalent binding between molecules of
phosphorowolframates and a surface appears. High strength of this binding, and also low strength of the
chain and its flexibility provide effective protection of iron surface against wear.
Keywords: phosphorowolframates of alkaline metals, quantum-chemical analysis, the adsorptive lay-
er, wear resistance.
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TUJIPOJAUHAMUYECKHN PACYET YIIOPHBIX U PAJIUAJIBHBIX
MOJAUIUITHUKOB C HEXXECTKOMN OIOPHOM MOBEPXHOCTHIO,

PABOTAIOIINX HA BA3KOW C)KUMAEMOM CMA3KE

AxsepaueB Kamua CamenoBuyu
PocroBckwii TocynapcTBeHHbIN yHUBepcuTeT myTel coobmmenus (PTYIIC),
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e-mail: konstantin_rstu@mail.ru

B pa6ote Ha ocHOBe ypaBHEHHUH ABMKEHUS BA3KOW CKUMAEMOM CMa3K{, ypaBHEHHS HEPa3pbhIBHOCTH
1 ypaBHeHMH JIaMd Ju1s cilydast «TOHKOTO CJI0sD» IPEIIOKEH METO THAPOIMHAMUYECKOTO PacyeTa yIOpHBIX
U pajiHalbHbIX MOAMINIHUKOB CKOJBKEHHS C HEXKECTKON OMOPHOM MOBEPXHOCTHIO. JlaHA OLIEHKA BIIMSHUSA
YOPYrOruApOANHAMUYECKOr0 MapaMeTpa Ha OCHOBHbBIE paboure XapaKTEPUCTUKH MTOIIIUITHHUKA.
Knrouegvie cnosa: Bsi3kasg cxumaemas CMas3Ka, YIMOPHBIM MOIIINWIHHUK, PaJUabHBIA MOAMIMITHUK,
YOPYTOTHIPOANHAMUYECKHUH MapaMeTp, HeCyIIas ClIOCOOHOCTb, CHJIa TPEHHS.

HYDRODYNAMIC CALCULATION PERSISTENT AND RADIAL
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Vaneev Konstantin Andreevich

RSTU, Chair «Higher Mathematics-2», Postgraduate,
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The work includes a self-similar solution of the task of the hydrodynamic calculation of persistent
and radial bearing on base the equations of motion of viscous squeezed lubrication and the equation of Lame
for a case of a «thin layer». Assessed the effect of elastic-hydrodynamic parameter to the main bearing per-
formance.

Keywords: viscous squeezed a lubrication, bearings, elastic-hydrodynamic parameter, force of a fric-
tion, bearing capacity.

YK 621.391.06 + 06

PA3PABOTKA METOJA I'MAPOAUHAMMUYECKOI'O PACYETA YIIOPHOI'O
HOAUIUIIHUKA, PABOTAIOIIEI'O HA JIBYXCJIOUHOU CMA3KE
B HECTAIIMOHAPHOM PEXMME TPEHMUA

Aii3nH0yn AnHa KoHCTAHTHHOBHA

PocroBckwii TocynapcTBeHHbIN yHUBepcuTeT myTer coobmmenus (PIYIIC),

344038, r. PoctoB-Ha-/ony, mi. PoctoBckoro CrpenkoBoro Ilonka Haponnoro Onomyenus, 1. 2,
kadeapa «Bricias MaTUMaTHKa-2», aCIUPAHT,

tenepon 8 (863)238-35-25,

e-mail: anya_ka@mail.ru

[TpuBenen MeTox (GOPMHUPOBAHMS TOYHOTO ABTOMOJICNFHOTO PELICHHUS 3aJadd AJs YIOPHOTO MO/I-
LIMITHUKA C aJalTUPOBAHHBIM NMPO(WIEM ONOPHON MOBEPXHOCTH, PabOTAIOIIETO Ha ABYXCIOHHON CMa3Ke B
HECTallMOHApHOM pexuMe BpeMmeHH. [lomyueHsl mosie CKOpocTed M JaBlIEHHE B CMa30UYHBIX CIIOSX, JaHa
OLIEHKA BIMSIHUA BSI3KOCTHBIX M IJIOTHOCTHBIX OTHOIIEHUH CJIOEB, a TAK)KE MMapaMeTPOB, XapaKTePU3YIOIINX
aJanTUPOBaHHBI MPOQWIb, AMIUTUTYAYy M 4acTOTYy BO3MYILEHHH, HAKJIaJIbIBaEMbIX Ha MOCTOSHHYIO CKO-
POCTb ABMKEHUS TOJ3YHA.

Knrouegvie cnosa: ynopHslil MOAUINITHUK, HECTAIMOHAPHBIN PEXXKUM BPEMEHH, JBYXCIIOIHAS cMa3Ka,
HecyIas criocoOHOCTh, Oe3pa3MepHasi cuia TPEHHUS.

DEVELOPMENT OF A METHOD OF HYDRODYNAMIC CALCULATIONS
OF THRUST BEARINGS ON A DUAL LAYER LUBRICATION
IN NON-STATIONARY REGIME FRICTION

Aizinbud Anna Konstantinovna

Rostov State Transport University (RSTU),

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

phone 8 (863) 238-35-25,

e-mail: anya_ka@mail.ru

It is shown a method for forming an exact self-similar solution to the problem with the thrust bearing
support surface adapted profile, working on two-layer lubrication in the non-stationary regime of time. Ob-
tained velocity field and pressure in the lubricant layers, it is given the estimation of influence of viscosity
and density relations of layers, as well as parameters describing an adapted profile, the amplitude and fre-
guency perturbation imposed on a constant crosshead speed.

Keywords: thrust bearing, non-stationary regime of time, two-layer lubrication, load bearing capaci-
ty, dimensionless friction.
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TPEFOBAHUA K O®OPMIIEHHIO CTATEH
I LTIYBIIHKAITUH B KYPHAJIE « BECTHHK PI'YIIC»

1 Marepuannl cTaTeii peJCTABISIOTCS B BHJIE TEKCTOB, OT(GOPMATUPOBAHHBIX U pacrieyaTaH-
HBIX HA JIa3epHOM HIIU CTPYWHOM TpuHTEpe (IPUTOAHBIX TSI CKAHUPOBaHMA) Ha Oeroil Oymare ¢opmara A4
(210x297 mm) B ogHOM 3K3eMILTsApe. PekoMeH1yemblit 00beM cTathil — 4—10 cTpanwmir.

OnHOBPEMEHHO TEKCT TIPEACTABIIIETCS B BUIE (haiia Ha AUCKETe B TEKCTOBOM pemakTope Word for
Windows, mpudt Times New Roman Cyr, 11 pt, MexcTpoUHBIi HHTEPBAI — OAMHAPHBIN, BEIPABHUBAHUE TI0
IUpUHE, a03aIHBINA OTCTYT — 1,25 M, BCe Mot — 2 cM.

2 Ha nepBoii cTpanuie 10/KHBI ObITh YKa3aHBI:

m  V/IK — B 1eBOM BEpXHEM YTIIy;

B UHTEpBaw;

B UHUWUAIBL U (hamMunuu agmopoe — 110 LEHTPY, KypCHBOM;

E UHTEpBaw;

B Ha36aHue cmampy — 3arJaBHBIMU OyKBaMH, IOJIYy>KUPHBIM IIPU(TOM, IO LEHTPY, O€3 mepeHo-
COB;

E UHTEpBaw;

N meKcm cmambu — 1IeYaTaeTcs C IePeHOCaMH.

m  Cmambsa 00ndcHa codeprcams 6600HYI0 YACMY, Uelb HAYYHOU pPA3padomKu, OCHOGHYIO
Yyacmo u 8b18000L.

3 ByxkBbI naTuHCcKOTO andaBuTa HAOUPAIOTCS KYpCcuUgoM, OYKBBI TPEUECKOTO M PYCCKOTO anaBh-
TOB — IPAMBIM IpudTOoM. MaTematuueckue cumBoiisl lim, In, arg, const, sin, cos, min, max u 1. 1. HaOu-
paroTcs NpsSMBIM MPUAPTOM.

4  ®opmyasl ITpu Habope dopmyi onb3oBaThes peaakropom hopmyn Math Type — Equation.

Bonbmme gopmyssl HeoOxoaumo pa3OuTh Ha OTAeNbHBIE pparMenTsl. @parMeHTHl HOPMYI 1O BO3-
MO>KHOCTH JIOJDKHBI ObITH HE3aBHCUMBI (TIpH paboTe B GOPMYIBHOM pelakTope Kaxaas CTPOKa — OTJebHBIN
00bekT). Hymepamuro cnenyer nedarars B Word otaensHo oT Gpopmyst. Pacnonarate Gopmyiisl cieayer 1o
LHEHTPY CTPOKH.

bykeerJul,eul,hun,qug, VuU, O (6yksa) u 0 (HOJb) TOIDKHBI pa3NyYaThCs 0 HAYEPTAHHUIO.

Tupe, neduc, 3HaK «MUHYC» 0003HAYATH COOTBETCTBYIOIUMH 3HAKAMH.

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

O603HaueHHs, TEPMUHBI U WILTIOCTPATHBHBIA MaTepuall JOKHBI COOTBETCTBOBAThH JCHCTBYIOLIMM
I'OCTam.

5 Pucynku u ¢ororpaduu (He OoJiee MATH), BHIMOJIHEHHBIC Y€TKO M KOHTPACTHO, pa3Mellarh B
MOpsIKE UX YIIOMUHAHUS B TEKCTE, IOAPUCYHOUHAS TTOAMUCH 00s13aTeNbHA.

6 budauorpaduuecknii cnucoxk NPUBOIUTCS OOIIUM CITUCKOM B KOHIIE CTaThU M COCTABIISICTCS B
COOTBETCTBHU C TOCIIEIOBATEIBHOCTBIO CCHUIOK B TEKCTE, KOTOPBIE 0003HAYAIOTCS apaOCKUMH MUppaMH B
KBaJ[paTHBIX cCKoOKax. JInTeparypa odopmasiercsi Toabko corsiacuo FOCT 7.1-2003.

TekcT craThl JOJKEH OBITh THIATENFHO OTPEIAKTHPOBAH M TOTOB JJISi MAaKETHPOBAHHS M BEPCTKU
KypHaia Ha KOMIIBIOTEpE.

7 CraTbd 10JKHA OBITH 00513aTe/IbHO MOANUCAHA BCEMH aBTOPaMHU.

Matepuainsl, npuiaraeMsle K cTaTbe, [Ie4aTaloT Ha OTIACIBLHOM JIHCTE.
AHHOTanMs (Ha PyCCKOM U aHTJIMICKOM SI3bIKax):
VK.
Ha3zeanue cmamuu (3ariaBHbIMA OyKBaMH, TTOTY>KUPHBIM IIPAGTOM).
Annomayus (KpaTKoe CoJep>KaHNue CTAaThH, BKIIIoUatoiiee 3—4 mpeioKeHus ).
Knrouegwie cnosa.
KJI0€ KITF0YEBOE CJIOBO MITH CJIOBOCOUYETAHHE OT/IEISETCS OT JPYTOro 3arsTou.
Caenenns 00 aBTopax (Ha pyCCKOM M aHTJIMHACKOM SI3bIKax):
Damunusn, ums, omuecmeo agmopa (MOTHOCTHIO, 03 COKPAIIICHHUH ).
Mecmo pabomot Karcoo2o0 agmopa B UMCHUTEIHLHOM TaJIekKe.
Iloumosniit adpec mecma paéomsl C yKazaHUeM TIOYTOBOTO WHJIEKCA.
Yuenaa cmenens, yuenoe 36anue, oonxcnocme.
BaxxHo yeTko, HE JOMyCKass MHOW TPAKTOBKH, yKa3aTh MECTO pabOThl KOHKPETHOTO aBTopa. Ecnm
BCE aBTOPHBI CTaTbU pa60Ta}0T WM Y4aTCad B OAHOM YUYPCKIACHUHN, MOXXHO HE YKa3bIBaTb MECTO pa60TBI KaXa0ro
aBTOPA OTJIEITHHO.
m  Konumaxkmmuuiit menegoH.
m  E-mail
Caenenust Mo 1. 9 cOCTaBJISIIOTCS U151 KAXKIOT0 aBTOPA OTAEIBLHO B MOPSIIKE YIOMUHAHUSA B CTATHE.

EEEEOXEEENO®
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YciaoBus 1 NOPANOK MYOJMKAIUM CTaTel B JKypHase

1 Crarps 10/KHA OBITH og)opMneHa 10 NPWIATaeMbIM TPeOOBAHUSIM.
2 ABTOp nMeeT MPaBO ONMYOJIMKOBATH B HOMepPe OJJHY CTATBIO.
3 ABTOp MO:KeT MPUCJIATDH CTATHIO B a[ipec pelaKIum:
® 10 moyYTe
344038, r. PoctoB u/]1, 1. mMm. PocroBckoro CrpenkoBoro Ilomka Hapoxroro Omnomdaenus, 2.
PocToBCcKkwHif TOCYTapCTBEHHBIA YHUBEPCHTET ITyTeH COOOIIECHNSI.
Penaxmus sxxypuana «BECTHUK PI'VIICy.
®  [10 JIEKTPOHHOII moure
E-mail: vim_nis@sci.rgups.ru,
nis@rgups.ru %mnonnmenbﬂmﬁ).
® [IPUHECTHU B PelaKUMIO U TIEpeaaTh CEK; eTa]%}O BunnukoBoii Jlapuce MarBeeBHe
grn. kopmyc, koM. J[ 107), renedon (863) 272-62-74, daxc (863) 255-37-85.
CraTbs, NoJaBaeMas B PeAaKIUI0, 10J:KHA COOTBETCTBOBATh TeMaTHKe M3/IaHMS.
Temarnka XypHajila OXBaTBIBAE€T OCHOBHBIE MTPOOJIEMBI TPAHCIIOPTA, a TAK)KE IHEPTeTUKH, MAITHHO-
CTPOCHHS, DKOHOMUKH U ynpasieHus. [IyOnuKyroTCs CTaThH MO CIACTYFOIIUM CEKITUSIM:
—  MAlIMHOCTPOEHHUE;
—  TOJBWXXHOU COCTaB, 0€30MaCHOCTh JIBUKCHHS U 3KOJIOTHS,
—  TpaHCIOpPTHAs SHEPIeTUKA;
—  wuH($OpPMAIMOHHBIE TEXHOJIOTHH, aBTOMATHKA U TEIIEKOMMYHHUKAIINH;
—  yIpaBjCHHE U JIOTUCTHKA Ha TPAHCHIOPTE;
— DKOHOMHKA W COITMANIbHAS paboTa Ha TPAHCIIOPTE;
—  KEJIe3HOJOPOKHBIHN ITyTh U TPAHCIIOPTHOE CTPOUTEIHCTBO;
—  (pU3UKO-MAaTEMAaTUIYCCKUE HAYKH.
_© PenakuuoHHasi KoJUIErdsi NPUHUMAET ISl MYOJMKANMH CTATHH N0C/€ THIATEIbHO HayY-
HOM KCIEepPTHU3BI.
Jns myOnukamum oTOMPalOTCs CTaThu, KOTOPBIE MPEACTABISIOT HAYYHBIH HHTEPEC U SIBISIOTCS HO-
BOH CTYIIEHBIO B pa3paboTke qaHHOH npobiaeMbl. CTaThy MyOIUITUCTHYECKOTO IJIaHa He IPUHUMAFOTCSL.
Ha 3acemanuu peJKoJUIeTUH NPUHAMAETCS PEIICHHE O BO3MOXKHOCTH ITyOJIMKALUN CTaThH TOJb-
KO TIPY HAJIMYHH TTOJIOKUTENEHON PEIICH3HH.
7 Bce pacxoabl Mo MOATOTOBKE K MyOJIHKAIIMU M M3IAHHUIO )KYPHAJIAa ONJIAYUBaeT YHHBEPCHU-
TET, B TOM YHCJIe H MOYTOBbIE PACX0/bI MPH MEepPechLIKe ;KYypHAIa aBTopaM.

KpaTkas undgopmanus o ;kypHasie

Hayuno-TexHnueckuii xypHai «BecTHUK POCTOBCKOro rocy1apCTBEHHOIO YHUBEPCUTETA ITyTEH CO-
obmenms» («Bectauk PI'YTIC») u3naetcs ¢ oktsaops 1999 rona, 3apeructprpoBaH B ['ockoMuTETE IO IIEYaTH
P®, cBuzperenscTBO 0O ‘})GFI/ICTpaLII/II/I Ne 018074. XKypHan nMeeT MeKITyHAPOIHbIN CTAaHAAPTHBIN CepUAIBHBIN
Homep (ISSN 0201-727X), npucBoennsiii Knmxnol nanaroit Poccuiickoit depepanu.

YupenuTeneMm W H3aTeNeM sBIAETCS [0CyIapcTBEHHOE 00pPa30BaTENbHOE YYPEKIECHHE BBICLIETO
1('IIPIQ$IG_ICCC:I/IOH3JILHOFO obpa3zoBaHusi «POCTOBCKHMH TrOCyNapCTBEHHBIH YHHBEPCUTET MyTEHl COOOLICHU

JIAaBHBIN peﬂaKT(ﬁ >IliypHana — akagemuk PAH, 3acnyxennsiii nesrens Hayku P®, noktop TexHuue-
CKHUX HayK, npogeccop B.M. KonecHnkos.

B coctaB pemaximonHoi koseruu BXoAsT Bexymue ydenole PI'VIIC, a takke Apyrux TpaHCIoOpT-
HBIX M aKaJeMU4eCKux yHuepcureToB CeBepo-Kaskasckoro pernona, Mocksbl, Cankr-IlerepOypra, Yxpau-
HbI (J{HEnmponeTpoBCKUHM TOCYJapCTBEHHBIM TEXHUUECKNH YHUBEPCUTET JKEJIE3HOIOPOIKHOTO TPAHCIIOPTa UM.
akan. B. Jlazapsina, r. JlnenponetpoBck), Pecriyonuku benapych (bemopycckuii rocy1apcTBeHHbBIH YHUBEPCH-
TeT TpaHcnopTa, r. I'omens), Uenickoit PecryOnmku (OctpaBckuil TeXHUYECKUI YHUBEpCHUTET, I. OcTpasa),
E/IOHISIHH (Cunesckuil TeXHWYEeCKHI yHUBepcHTeT, I'. Karosuue), @panuun (YHuBepcuter a0 MbaH, 1. Jle-

aH).

B HacTos1ee Bpems KypHaI BEIXOANT C IEPUOJUYHOCTHIO 4 HOMepa B TOJ, T.€. KaX/Iblil KBapTaJl.

C ampens 2004 rona «Bectauk PI'YIICy Bitoden B «llepedyenp neproanyeckuxX HayIHBIX U HAyIHO-
TEXHWYECKUX M3JaHWH, BBIMycKaeMbIX B Poccuiickoit denepaniuy, B KOTOPBIX PEKOMEHIYETCs IMyOIuKanus
OCHOBHBIX PE3yJIbTaTOB AMCCEPTALMN HA COMCKAaHWE YUEHOU CTENEHHU KaHIuaTa 1 JOKTOpa HayK» (pelieHue
[Ipesnnuyma 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 BKIIOYEH B KATaJIOT MOIMUCHBIX
m3nannii areHTcTBa «Pocmeuatsy (B cienmanbaoM Katanore «["A3EThI. JKYPHAJIbID» 3apeructpupoBan moj
uagekcom — 53720).

[NoanucaTbcst Ha KypHAI MOXKHO B JIOOOM OTIIEJIEHHH CBSI3H, PACIPOCTPAHSETCS Ha TEPPUTOPUHU
Poccuiickoii ®enepanuu. [Toamucky MokHO oOpMUTH Ha KBapTall, Ha MoJiroja Wiu Ha roxa. Llena omHOrO
HOoMepa — 200 pyOuiet.

Kypnan «Bectauk PI'YIIC» GecriaTHO pacchluiaeTcsi BCEM OTPACIEBBIM By3aM, B psiji By30B MUHH-
cTepcTBa 00pa3oBaHMs M HAyKH Poccum, HEHTpaJbHBIM M 30HAIBHBIM HAYYHO-TEXHHYECKUM OHMOIMOTEKaM,
HWU undopmarum.

Ilo4TOBBIN afpec peJaKIum:

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

PocToBCKHii TOCYTapCTBEHHBIN YHUBEPCUTET IyTel COOOIICHUSI.

Penakmus sxypraana «Bectauk PI'VIICy.

Tenedon: g&) 272-62-74. ®akc: (863) 255-37-85.

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

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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YBaxkaeMble yuTaTe In!
Bb1 MokeTe mMOANMCATHCS HA HAII KYPHAJI B JIOOM OT/IeJICHUH CBSI3H.

HMupaexc xxkypHaaa no karajaory «Pocreyarm» 53720

TpeooBanus k opopMIICHUIO cTaTell pa3MellleHbl HA calTe:
http://vestnik.rgups.ru

Penaxtopsi: A.B. Apramonos, T.B. bpockas,
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Koppexroper: A.B. Apramonos, T.B. bpoackasi,
H.C. ®enopona, T.U. Ucaesa, T.M. Uecnokosa, JI.H. Cepreituux,
W.A. ArabeksiH (aHTTTUICKUIN TEKCT)
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