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A.A. Anexcanopos, /[.B. Bymopun, P.A. /lanees, A.B. Jluswuy

CUCTEMA KOMIIBIOTEPHOI'O MOJAEJIMPOBAHUS
TEPMUYECKHUX OCTATOUYHBIX HATIPSIDKEHUI

AnHoTtanus. CTaThs MOCBSAIICHA Pa3pabOTKe CHCTEMBI KOMITBIOTEPHOT'O MOJICTUPOBAHUS
OCTaTOYHBIX HAIMPSKCHUH, BO3HUKAIONIUX MPU TEPMHUUECKOI 00padoTke. OMUCHIBAETCS ajro-
PUTM paboThl pa3pabOTaHHON CHUCTEMBI, TIEPEUYCHb MPOTPAMMHBIX KOMIUICKCOB, PEATU3YIO-
[IFX TapaMeTpuyecKyto uaeHTuGukanmio ko3 uneHTa TerooTaq1, KOMITBIOTEPHOE MO-
JIeTUPOBaHUE HECTAITMOHAPHOTO TEIJIOBOTO IO, HAPSHKEHHO-e()OPMUPOBAHHOTO COCTOS-
Husl. Takke B cTaThe OMUCHIBAETCS AITOPUTM PabOTHI aBTOPCKOTO MPOrPaMMHOTO o0ecIiede-
HUS ITapaMeTPUIecKoi naeHTH(GUKAITNN Ko3(DPHUITIEHTA TETUIO0TIAYH, BKITFOYAIOIIETO pacyeT
KPHUBBIX OXJIQK/ICHUS B COOTBETCTBUH ¢ ypaBHeHHEM Dypre — Kupxroda u HaganpHBIMHU, Tpa-
HUYHBIMHM YCJIOBUSIMHU TpeThero poja. Ilapamerpuueckas uneHtudukanus kodhGuimeHTa
TEIUIOOT/IAYM OCYIIECTBISCTCS B COOTBETCTBHM ¢ MUHUMYMOM BEJIUYMHBI KBaJPaTHUYHOTO
¢dyHKIHOHANa HeBs3KH. [[prBeneHb! pe3ynbTaTsl paboThl CHCTEMBI KOMITBEOTEPHOT'O MOJIEITH-
POBaHUS TEPMHUYECKUX OCTATOYHBIX HAMPSHKEHUH, BOZHUKAIOUINX MPH 3aKajKe MMpr3MaTHye-
CKOH 3aroTOBKH M3 aJIFOMUHHEBOTO ciuiaBa B9S, B Bujie 3aBUCUMOCTH KOA(PGHUITUCHTA TETLIO-
OTJIa4H OT TEMIIEPATYPhI MOBEPXHOCTH TEPMOYIPOIHSIEMOM 3arOTOBKH, KPHUBBIX OXJIQKICHHIA,
XapaKTepU3YyIOIINX MPOIIeCcC OXJIAXKACHUS 3aTOTOBKH H 3ITIOP OCTATOYHBIX HanpspkeHui. [pu-
BEJICH aHAJIM3 MOJIYYCHHBIX PE3yJIbTATOB, CBUICTEIBCTBYIOIINNA 00 aJIcKBATHOCTH TOJIYYCH-
HBIX PE3yJIbTATOB MOJICIMPOBAHUS. B 3aK/II0UCHNUN aBTOPHI CTAThH ONUCHIBAIOT IIUPOKHUE BO3-
MOKHOCTH CHUCTEMBI B IPAKTHIECKOH IEATEIbHOCTH.

KiaroueBsble CJIOBA: crCTEMa KOMITBIOTEPHOTO MOCITUPOBAHMSI, OCTATOYHBIC HATIPSKCHHUS,
TepMHuuecKas o0padoTKa, YMCICHHBIE METOBI, TApaMeTPHUUCCKast UACHTU(HUKALINS, HECTAIU-
OHAPHOE TETUIOBOE TIOJIE.
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A.A. Alexandrov, D.V. Butorin, R.A. Daneev, A.V. Livshits

ERROR ESTIMATION OF THE HEAT TRANSFER COEFFICIENT DETERMINATION
DEVICES BASED ON MATHEMATICAL MODELING

Abstract. The article is devoted to the development of a computer simulation system of
the residual stresses arising during heat treatment. The algorithm of the developed system, a
list of software systems that implement parametric identification of the heat transfer coeffi-
cient, computer modeling of the unsteady thermal field, stress-strain state are described. The
article also describes the algorithm of the author's software parametric identification of the
heat transfer coefficient, including the calculation of cooling curves in accordance with the
Fourier-Kirchhoff equation and the initial boundary conditions of the third kind. Parametric
identification of the heat transfer coefficient is carried out in accordance with the minimum
value of the quadratic residual functional. The results of the computer simulation of thermal
residual stresses arising during hardening of a prismatic billet made of aluminum alloy in the
form of a dependence of the heat transfer coefficient on the surface temperature of the heat-
strengthened billet, cooling curves characterizing the cooling process of the billet and dia-
grams of the residual stresses are presented. The analysis of the obtained results testifying to
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the adequacy of the obtained modeling results is given. In conclusion, the authors describe the

wide possibilities of the system in practice.

Keywords: computer simulation system, residual stresses, heat treatment, numerical meth-
ods, parametric identification, unsteady thermal field.
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B.B. Kocapesckuii

TEOPETUYECKHUE U DKCHEPUMEHTAJIBHBIE UCCJIEJOBAHUSA JTUHAMHNYECKUX
MPOIIECCOB PBIYAKHOM MMEPEJAYY TOPMO3HOM CUCTEMBI, TIPOTEKAIOIINX
IPU IITATHOM TOPMOXKEHHH JIO TOJIHOM OCTAHOBKH

AnHoTanus. [IpuBeneHbl pe3yabTaThl TEOPETUYECKUX U SKCIIEPUMEHTAJIbHBIX HCCIIEA0BA-
HUI, KOMIIBIOTEPHOTO MOJEIUPOBAaHUS TUHAMHUYECKHX MTPOLECCOB PHIYAKHON NEpeaaun Top-
MO3HOW CHUCTEMBI, TPOTEKAIOUINX IPY IITATHOM TOPMOKEHUH HA HEPOBHOM YYaCTKE ITyTH 10
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MOJTHOM OCTaHOBKHU Maccakupckoro BaroHa. [Ipu nomoriu nakera «YM-JIoko» co3iana UMH-
TallMOHHAsl MOJIENIb PHIYAKHOM Mepeaaurd TOPMO3HOM CUCTEMBI MACCaKUPCKOTO BaroHa ¢ Te-
nexkamu KB3-IIHUU tuna 11, ocHameHHOro KOJ0I04YHBEIMU TOpMo3aMu. B coctaB monenu
BKJTFOUCH pa3pabO0TaHHBIM KOHTAKT «TOPMO3HAs KOJIOAKA PhIYaKHOH repeaadn — pabodast mo-
BEPXHOCTh Kosiecay. [1oyrydeHbl 3aKOHOMEPHOCTH U3MEHEHUS IPOIOIBHOIO YCKOPEHUS TOP-
MO3HOM KOJIOAKH PbIYaKHOM MEPEAAUYH U €€ YIIIOBOIO YCKOPEHHUS B MPOLIECCE TOPMOKEHHUS,
MOCTPOEHBI UX CIEKTPHI. [IpoBeIeHO CpaBHEHNE TEOPETUUECKUX U SIKCTIEPUMEHTAIbHBIX TaH-
HBIX U I0Ka3aHO, YTO aKTUBHOE BO3PACTAHUE AMILIUATYI IPOJOJIBHOIO U YTJIOBOTO YCKOPEHUIMA
TOPMO3HOM KOJIOAKHU PHIUaKHOHN TIepeiauu, BHI3BAHHOE PAa3BUTHEM (PPUKIIMOHHBIX aBTOKOJIE-
OaHwMii HETTOCPEACTBEHHO TIepEl OCTAHOBKOM, TPUBOMT K TOSIBIICHUIO TUHAMHYECKOM COCTaB-
JSIFOLIEH B KOHTAKTHBIX HArpy3Kax M CIIy>KUT NMPUYMHONM HEPAaBHOMEPHOI'O M3HOCA KOJOJOK
PBIYAXKHOU IepefadH.

KuaroueBble cjioBa: peluakHas nepejava, TOPMO3Has CUCTEMA, BaroH, TMHAMUKA, MOJIE-
JIMPOBaHMUE.
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V.V. Kosarevskii

THEORETICAL AND EXPERIMENTAL STUDIES OF THE DYNAMIC PROCESSES
OF LINKAGE BRAKING SYSTEM WHICH TAKE PLACE DURING STANDARD
BRAKING UNTIL COMPLETE STOP

Abstract. It is presented the results of theoretical and experimental studies, the computer-
based simulation of dynamic processes of the linkage braking system, which take place during
standard braking on uneven section of the track until the passenger car stops completely. With
help of «<UM-Loco» package imitation model of the linkage braking system of the passenger
car with bogies of the KVZ-KNII type Il equipped with shoe type brake has been developed.
The model includes the developed contact «brake shoe of steering gear — wheel working sur-
facex». The regularities are obtained from change of the longitudinal acceleration of brake shoe
of the linkage and its forward acceleration during braking, their spectra are built. A comparison
of the theoretical and experimental data was made and it was proved that the active increase
in amplitudes of the longitudinal and angular accelerations of the brake shoe of the railway
transmission caused by development of the self-tests friction directly before stop, leads to the
appearance of a dynamic component in contact loads and causes uneven wearing the shoes of
the railway transmission.

Keywords: linkage, braking system, carriage, dynamics, modeling.
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B.I1. Cudopos, /[.0. Cosemxun

BJIUSHUE BAJIAHCA TMTOJSAPHOCTEN HA D®PPEKTAUBHYIO MOIIIHOCTH YT
MPU TOYEYHOM IJIASMEHHOM CBAPKE AJTIOMUHUEBBIX CILIABOB

AnHoTanus. PaccMOTpeHBI BOMPOCH TEIUIOBOH A(()EKTUBHOCTH IIPOIECCa TOUCTHOU
TUTa3MEHHOM CBapKH aTIOMUHHUEBBIX CIIJIAaBOB CHKATOM TyToil ¢ pa3HOMOIAPHBIMU UMITYIbCAMH
TOKa mpsAMoyroiasHOH (opmel. [lpemnokeHa MeToanka pacueTa YACTbHOH 3(QPEeKTHBHOM
MoIIHOCTH Ha 1 A TOKa, HalpaBIsIeMOil H3AeTNe B 3aBUCUMOCTH OT COOTHOIIEHUS TIOJISPHO-
CTel U X TOKOB. MeTonKa 00ecreunBaeT yJ0BIETBOPUTEIbHYIO CXOMUMOCTD PACYETHBIX U
OTIBITHBIX JIAHHBIX I10 TpUpaieHuto 3¢ GeKTUBHON MolTHOCTH. [lonydyeHHble GOPMYITBI TI03-
BOJIAFOT OLIEHUTH MPOIUIABIISIONIYIO0 CIIOCOOHOCTD IyTH B aprOHE Ha Pa3HBIX PEKUMax TYTH.
OnTUMansHBIM COOTHOIIIEHHEM TPU PaBHBIX TOKAaX SIBISIETCS IIUTEIHHOCTh TOKA 00paTHOM
nossipaoct 60—70 % oT nepuona.

KuaioueBble cjioBa: cxxaras qyra, TOYedHas CBapKa, PA3HOIMONISIPHBIE UMITYITBCHI, aTFOMH-
HUEBBIE CIUTABHI, d(h(heKTHBHAS MOITHOCTH, METO/IMKA pacUeTa.

Juis1 uuTUpoBaHMs:

Cupnopos, B.I1. Biusaue 6ananca mossipHocTeidl Ha 3QPEKTUBHYI0 MOIITHOCTD AYTU TpPH
TOYCYHOH IUIa3MEHHOU cBapke amromuHHMeBbIX ciutaBoB / B.I1. Cugopos, 1.9. CoBerkun //
Bectauk PI'VIIC. — 2019. — Ne 4. — C. 26-33.

V.P. Sidorov, D.E. Sovetkin

INFLUENCE OF THE POLARITY BALANCE ON ARC EFFECTIVE POWER AT PLASMA SPOT
WELDING OF THE ALUMINUM ALLOYS

Abstract. This paper studies the issues on thermal efficiency of the plasma spot welding
process of the aluminum alloys by pressure arc with opposite polarity rectangular current
pulses. The calculation method for specific effective power per 1A current, directing the prod-
uct depending on the ratio of the polarities and their currents is proposed. This method provides
a positive convergence of the designed and experimental data on expanding effective power.
The obtained formulas are used for evaluation the arc melting capacity in argon on different
arc modes. The optimal ratio for equal currents is the reverse polarity current duration of 60—
70 % in given period.

Keywords: pressure arc, spot welding, opposite polarity pulses, aluminum alloys, effective
power, and calculation method.
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T.B. Cysoposa, O.A. bBenax, I1.I'. Heanoukun, C.A. /lanunvuenxo

MOAEJINPOBAHUE MEXAHUYECKHNX XAPAKTEPUCTUK
MACJIOHAIIOJIHEHHBIX KOMIIO3UTOB

AHHoTanus. PaccMOTpeHBI HEKOTOpBIE acTeKThl CO3JaHUs KOMIIO3UTHBIX MAaT€pPHajOB C
MOJU(QHUIMPOBAHHOW MATpUIEH Ha OCHOBE apoOMaTHYECKOro moivamuja (GEeHWIOHA MapKu
®C-2. Db dexTrBHBIE XapaKTEPUCTHKH KOMIIO3UTOB PACCYNTAHBI HA OCHOBE METOJIa CaMOCO-
rj1acoBaHusd UM COIIOCTABJICHBI C 3KCICPUMCHTAJIbLHBIMU JAaHHBIMH, MOJTYUYCHHBIMH MCTOIOM
HaHOMHJCHTUpOBaHus. HampsokeHHO-1eopMUpOBaHHOE COCTOSHIE KOMITO3UIIMOHHOTO Ma-
Tepuaa mpy TPUOOIOTHIECKOM KOHTAKTE HCCIIEI0BAHO HA OCHOBE KOHTAKTHOM 3a7a4yH O JBU-
JKEHHH >KECTKOT'0 IITaMIIa [10 FE€TEPOreHHOMY IOIYIIPOCTPAHCTBY.

KiroueBble c10Ba: MaciOHANIOIHEHHBIE HAHOKOMIO3UTHI, 3()()EeKTUBHBIC MOJYJH, KOH-
TaKTHas 3a7aya.
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T.V. Suvorova, O.A. Belyak, P.G. Ivanochkin, S.A. Danilchenko
MODELING OF THE MECHANICAL CHARACTERISTICS OF OIL-FILLED COMPOSITES

Abstract. Some aspects of creating composite materials with a modified matrix which are
based on aromatic polyamide phenylone grade FS-2 are considered. The effective characteris-
tics of the composites are calculated on the basis of the self-consistency method and compared
with experimental data obtained by the nanoindentation method. The stress-strain state of a
composite material under tribological contact is investigated on the basis of the contact prob-
lem of the motion of a rigid stamp over a heterogeneous half-space.

Keywords: oil-filled composites, effective modules, contact problem.
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HOABUKHOMN COCTAB, BE3OIIACHOCTH JABUXXEHUS U DKOJIOTrUs

YJIK 656.2.086.1 + 06
B.JI. Bepeckyn, B.C. Bopobves, U.B. Anvuuna, U.b. Penuna
BJIMSIHUE OTKA30B TEXHUYECKUX CPEJICTB HA 3AJIEPKKY ITIOE3/10B

AnnoTtanus. [IpeanoxeHa MeToIMKa OIIEHKH BIMSAHUS YeioBedeckoro dakropa (UD) Ha
3aJIep>KKH TI0€3/I0B, BEI3BAHHBIC CITyYaifHBIM TOTOKOM OTKa30B TEXHHUYECKHUX CPeCTB MHPpa-
CTPYKTYPHBIX OOBEKTOB.

B ocHOBY unccienoBaHus MoJj0KeHa TUIIOTe3a O MOBBIIICHHH OPraHU3alMOHHO-TEXHOJIO-
THYECKON HaJIe)KHOCTH MPOU3BOJICTBEHHBIX MPOLIECCOB B PE3YJIbTaTE CHIDKEHHS YHCIIa OTKA-
30B TEXHUYECKUX CPEJICTB U YMEHBIIIEHHSI IPOIOJDKATELHOCTH X BOCCTAHOBJICHHUSI, & TAKXKe
3arpar U yuepba oT 3aep>KKU I0e310B. Y CTaHOBJICHbI CTATUCTHYECKHE 3aBUCHUMOCTH Bpe-
MEHH 33/IEP’KKHU TTOE3/I0B OT MPOJIOJDKUTENILHOCTH OTKAa30B TEXHUYECKUX cpecTB. [lomydeHs
BEPOSITHOCTH BO3HUKHOBEHHUSI OTKA30B KaK (PYHKIUH WX MPOFOJDKHTEIBHOCTH MO HH(Mpa-
CTPYKTYpHBIM 00BekTaM. OOOCHOBaHa HEOOXOIMMOCTH Pa3BUTHsI MPOLECCHOTO MOAXO0Aa K
YMEHBIICHUIO BIMSHUS YEJIOBEUECKOTo (hakTopa Ha KOJIMYECTBO M MPOJOJDKUTEIBHOCTh OT-
Ka30B.

KaioueBble ciioBa: yenoBeueckuid (hakTop, 0TKa3, TEXHUYECKUE CPEJCTBA, MOJIEIb, TEX-
HOJIOTHYECKHH Tporiecc, 00beKT HHPPACTPyKTYpHl, 3 PEeKTHBHOCTS.
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V.D. Vereskun, V.S. Vorobyev, 1.V. Yanshina, |.B. Repina

FAILURE EFFECT INFLUENCE OF HARDWARE AND SOFTWARE ON DELAYS OF TRAINS

Abstract. The assessment technique of the impact of the human factor (HF) on the delays
of the trains caused by an accidental stream of the failure effect of hardware and software of
the infrastructure facilities is offered.

The hypothesis of an increase in organizational and technological reliability of the produc-
tions as result of decrease in number of the failure effect of hardware and software and reduc-
tion of the duration their restoration and also expenses and damage from a delay of the trains
is the basis for a research. The statistical dependences of the trains™ delay time on duration of
the failure effect of hardware and software are established. The emergence probabilities of any
refusals as functions of their duration on infrastructure facilities are received. The necessity of
the process approach development to reduction of human factor influence factor on quantity
and duration of the refusals is proved.

Keywords: human factor, renouncement, hardware and software, model, technological

process, infrastructure facility, efficiency.
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O.C. Bepueun, A.A. 3apugosan

AHAJIN3 CTATUCTHKHA TPOBOPOTOB BAHJIAKEMN KOJIECHBIX ITAP
MATUCTPAJIBHBIX 2JIEKTPOBO30B

AnHoTtanus. [Ipoananm3npoBana CTaTUCTHUKA BO3SHUKHOBEHHUS ITPOBOPOTOB OaHTaKel KO-
JIECHBIX Map MaruCTPaIbHBIX IPY30BHIX, TACCAKUPCKUX U TPY30IaCCAKUPCKUX IIEKTPOBO30B,
Haxosmuxcs B skcruryatanuu Ha myTsx OAO «PXK». [IpeactaBieHsl IEPCIEKTUBEI HCCTIE-
JIOBAaHWI TAHHOTO SIBJICHHS KaK pe3yJabTara COBMECTHOTO JEWCTBHUS AIIEKTPOMEXaHHYECKUX
MPOIIECCOB B TSTOBOM JJICKTPOIPUBOJIC MArMCTPATHHOIO 3JIEKTPOBO3a U B3aUMO/ICHCTBUS B
KOHTAaKTE «KOJIECO — PEIIBC».

KuroueBble cjioBa: IpoBOPOT OaHIaXka, TSATOBBIN 3JIEKTPOIPHUBO, MAaTHCTPATBHBIHN dJTEeK-
TPOBO3, CTATUCTHKA OTKA30B, JIEKTPOMEXaHNIECKAsi CUCTEMA.

Jnst nuTupoBaHus:

Bepurun, O.C. AHanu3 CTaTUCTUKH MTPOBOPOTOB OaHaKel KOJICCHBIX IMap MarkucTpaib-
HBIX A1ekTpoBo30B / O.C. Bepurun, A.A. 3apudssn / Bectauk PI'VIIC. — 2019. — Ne 4. —
C. 49-54.

O.S. Veriguin, A.A. Zarifyan

ANALYSIS OF CRANK BINDING BAND STATISTICS
OF THE MAIN LINE ELECTRIC LOCOMOTIVE’S WHEEL PAIRS

Abstract. The statistics of the occurrence of the crank binding band of the main freight,
passenger and passenger electric locomotives produced by PC NEVZ LLC, which are in op-
eration at various railway ranges of the Russian Federation, is analyzed. The perspectives of
studies of this phenomenon as a result of the combined action of a power and electromechan-
ical processes in a traction electric drive of a main electric locomotive are presented.

Keywords: crank binding band, traction electric drive, main electric locomotive, failure
statistics, and electromechanical system.
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T.JI. Punonv-Capacocu, FO.B. Kpueoutes

OIEHKA BO3MOXHOCTHU INOBBIIEHUA SHEPTOEMKOCTH
KIIACCHUYECKOTI'O KEJIE3HOJAOPOXHOI'O JUCKOBOI'O TOPMO3A

Annoramus. [Ipennoxena matemarndeckas MOJAETh W OIEHKA TEIJIOBOTO COCTOSHUS
KJIACCHUYECKOT 0 JKEJIE3HOI0POKHOTO AUCKOBOTO TOPMO3a C yUETOM MPOLIECCOB CI0KHOTO TeTl-
JI000MEHa, MapaMeTPOB KOHCTPYKIIMU U XapaKTePUCTUK YCIOBUHN dKcInTyaTarnmu. [lokazano,
YTO TOBBIMIEHNE YHEPTOEMKOCTH W CHIDKEHIE YHEPTOHATPYKEHHOCTH IEPCIEKTHBHOTO JIHC-
KOBOT'O TOPMO3a BO3MOKHO TIPH YCIIOBUH TIEPeX0/ia Ha HOBbIE KOHCTPYKTHUBHBIC (PPUKIINOH-
HBIC CXEMBI, KOTOpPhIe 00ecrieunBaroT 3P (PEKTHBHOE OXJIAXKICHUE U PAa3BUTYIO TUIOIIAh KOH-
TaKTa ero pabounx JIEMEHTOB B IMpeJeNiax TadapuTHBIX, KOHCTPYKTOPCKO-TEXHOIOTHYECKUX
M OKCIUTyaTallMOHHBIX OTPaHWYCHHUN, HAKIIAJBIBAEMBIX MPU CO3JAHUH M IKCIUTyaTalli T0-
JIBIKHOTO COCTaBa >KEJIE3HBIX JOPOT.

KuroueBnble cj10Ba: GpUKIMOHHBIA TOPMO3, MMOABHKHOW COCTAB, CIIOXKHBIM TEIUIOOOMEH,
TEIUIOBOE COCTOSTHUE, YHEPTOEMKOCTh, SHEPTOHATPYKEHHOCTb.

Juis1 uuTUpoBaHMs:

Punons-Caparocu, T.JI. OnieHka BO3MOXHOCTH MOBBIIIEHHUS 3HEPTOEMKOCTH KIaCCHUECKOTO
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T.L. Ripol-Saragosi, Yu.V. Krivosheya

ASSESSMENT OF INCREASING POWER CAPABILITY
OF THE CLASSIC RAILWAY DISC BRAKE

Abstract. A mathematical model and assessment of the thermal state of a classic railway
disc brake is proposed with complex heat transfer processes, design parameters, and charac-
teristics of operating conditions. It is shown that an increase in the energy intensity and a de-
crease in the energy load of a promising disc brake is possible provided that new structural
friction schemes are used that provide efficient cooling and a developed con-tact area of its
working elements within the overall design, technological, and operational limitations im-
posed during the creation and operation of rolling stock railways.

Keywords: friction brake, rolling stock, complex heat transfer, thermal state, energy inten-
sity, energy load.

For citation:
Ripol-Saragosi, T.L. Assessment of increasing power capability of the classic railway disc
brake / T.L. Ripol-Saragosi, Yu.V. Krivosheya // Vestnik RGUPS. — 2019. — Ne 4. — P. 55-63.

Caenenns 00 aBTopax

Punoab-Caparocu TarbaHa JleoHu10BHA
PocroBckuii rocyjapcTBEHHBI YHUBEPCUTET MTyTEH
coobmmenus (PT'VIIC),

kagenpa «TernodHepreTnka Ha jKeIe3HOIOPOKHOM
TPaAHCTIOPTEN,

JOKTOp TEXHUYECKUX HayK, mpodeccop,

e-mail: ripol-saragosi@mail.ru

Kpusomes IOpuii Baagumuposuy
JloHEUKUH HHCTUTYT KEJIE3HOJOPOKHOTO
tpancnopra (AOHWXKT),

kaeapa «IlonBMKHOM cOCTaB JKEIE3HBIX 10POI»,

Information about the authors

Ripol-Saragosi Tatiana Leonidovna
Rostov State Transport University (RSTU),
Chair «Heat-Power Engineering in Railway
Transport»,

Doctor of Engineering Sciences, Professor,
e-mail: ripol-saragosi@mail.ru

Krivosheya Yuriy Vladimirovich
Donetsk Railway Transport Institute (DRTI),
Chair «Rolling Stock of Railways»,
Candidate of Engineering Sciences,



ISSN 0201-727X BECTHHUK PI'YIIC Ne 4 /2019

KaHIMIaT TEXHHYECKUX HayK, AOIEHT, Associate Professor,
e-mail: Krivosheya.drti@yandex.ru e-mail: Krivosheya.drti@yandex.ru
VK 629.46.004.69

H.®. Cupuna, I' A. Kamapemournosa

BEPOATHOCTHAS MOJIEJIb TEXHUYECKOI'O OBCIYXUBAHUS I'PY30BbIX BAT'OHOB
HA MEXKT'OCYJAPCTBEHHOM CTBIKOBOM ITYHKTE B YCJIOBUSX PUCKA OTKA3A

AnnoTtauus. CTaTbs MOCBSIICHA PEILICHUIO aKTYyalIbHOM 3aa4l COBEPLICHCTBOBAHUS TEX-
HUYECKOTO 00CTy)KMBaHUsI TPY30BbIX BarOHOB B YCJIOBHSX PHCKa OTKa3a. Hayunas HoBH3HA
3aKJIF0YAeTCs B IPUMEHCHUH METOA0B TEOPUH MACCOBOTO OOCIYKMBaHUsI, ICEBAOCOCTOSHUS
1 00CITY)XUBaHU C TIOTJIOMIEHNEM (BOCCTAaHOBIIEHHEM) B TIPOIECCEe TEXHIMUECKOTO OOCITYKH-
BaHUsI BaroHoB. [IpousBeneH aHanmu3 pyHKIHOHUPOBAHHS MEKTOCYapPCTBEHHOT'O CTBIKOBOT'O
MyHKTa, ompezeneHa cBsi3b Mexay cuctemoir MI'CII u moacucteMamMu, B Ka4ecTBE KOTOPBIX
SBJSUTUCH COCTaBbl C BArOHAMM, BEPOATHOCTH MEPEX0/a MEXAY BarOHAMH YYHUTBHIBAIOTCS, U
IMPOU3BOJUTCA UCCIICAOBAHUC HA BIUAHUC q)yHKHI/IOHI/IpOBaHI/ISI CHUCTEMBI B LICJIOM. B cratne
paccMaTpUBaeTCs MPOLECC TEXHHYECKOTO 00CTYKMBaHHsI HA MEXKTOCYIapCTBEHHOM CTBIKO-
BOM ITYHKTE IIPY 331aHHBIX BXOAHBIX ITapaMeTpax, NHTEHCUBHOCTH ITOAa4H COCTaBOB MO 00-
CIIy’)KMBaHHME, MHTEHCUBHOCTH II€peXoJa MEXIy BarOHaMH U PHCKa OTKa3a WIH BEPOSITHOCTU
nepexo/ia BaroHa u3 TEXHUYECKH UCTIPABHOTO pabOTOCIIOCOOHOTO B UHBIE COCTOSIHUS, BBISIB-
JsieMble B MPOLIECCE TEXHUYECKOTO 00CTyKMBaHUs, MPEAIaracTcsl UCIOIb30BaHUE METOJ0B
IUISL OLIEHKH BEPOSITHOCTEH M KOJIMYECTBEHHOT'O CHHKCHUS UX.

KiroueBble cjioBa: rpy30Boiil BAroH, TEXHUUECKOE 00CITYKMBAHUE, MEKTOCY IAPCTBEHHBIN
CTBIKOBOH ITyHKT, BEPOSITHOCTHASI MOJIENb, HCIIPaBHOE COCTOSIHHE, PHCK, OTKa3, ICEBIOCOCTO-
SIHUE.
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N.F. Sirina, G.A. Kamaretdinova

PROBABLE MODEL OF THE FREIGHT WAGONS MAINTENANCE AT THE INTERSTATE
DEVISION POINT UNDER CONDITIONS OF FAILURE RISK

Abstract. The article is devoted to solving the urgent task of improving the maintenance
of freight cars in the conditions of risk of failure. The scientific novelty lies in the application
of the methods of the theory of queuing, pseudo-state and servicing with absorption (recovery)
in the process of technical maintenance of wagons. An analysis is made of the functioning of
the interstate butt point, the relationship between the MGSP system and the subsystems, which
are trains with wagons, is estimated, the probabilities of transition between the wagons are
taken into account, and a study is made on the impact of the functioning of the system as a
whole. The article discusses the maintenance process at the interstate butt point, for given input
parameters, the intensities of the supply of trains for maintenance, the intensities of the transi-
tion between the cars, and the risk of failure or the probability of the car moving from a tech-
nically sound working state to other states detected during maintenance, the use of methods,
to assess the probabilities and quantitative reduction of them.

Keywords: freight car, maintenance, interstate butt point, probabilistic model, good con-
dition, risk, failure, pseudo-state.
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YJIK 004.75
A.B. Aséaxvsiny, B.B. Fanywxa, M. FO. Ypyoxun, /[.B. @amxu

MO/JIEJIb PACIIPEJEJEHUA MOJIE3HOM HATPY3KH
IPU IOCTPOEHUU BUPTYAJIBHBIX CETEBBIX TYHHEJEN

AnnoTtanus. [Ipeamoxena Mosellb pactpeieNieHns] TI0JIE3HOM Harpy3Ku MO Pa3HbIM CITy-
KEeOHBIM IIPOTOKOJIAM HAa OCHOBE CTATUCTUYECKHUX MApaMeTPOB CETEBOT0 TpaduKa, Ui KOTO-
POTrO OTpe/ieNieHbl KIIFOUEBbIe MapaMeTphl, OMMCAHBI BIUSIOIINE Ha HUX (GakTophl. B pamkax
MOJIENI TIpUBEACHBI (POPMYIIBI IS OTPE/ICICHUs] BCEX HEOOXOIUMBIX XapaKTepUCTHUK Tpa-
(uKa ¥ BBIYMCIICHUS TAPAMETPOB MTAKETOB, IIEPEHOCSIINX JaHHbIE YCTAaHABIMBAEMOTO BHPTY-
anpHOTO coeanHeHust. OTIeNbHOe BHUMAaHUE YAEJICHO BEIYMCICHUIO CTAaHIAPTHOTO OTKIIOHE-
HUSI pa3Mepa MakeTa Mpu WHKATICYJISIIUY B HETO IaHHBIX TYHHEIBHOTO COeIMHeHHs. B cratbe
TaKKe PaCCMOTPEH BOIIPOC ONPEJIENICHUS BINSHUS CTETICHN CETMEHTALUH TTaKeTOB Ha JIOJIO
HIOJIE3HOH Harpy3KH B o0mieM o0béMe Tpadurka, pUBEICHBI IPUMEPHI ero pacuéra. JlaHs pe-
KOMEHJIAIINY 110 YUYETYy NMPHUBEJEHHBIX TAPaMeTPOB MPH OCYIIECTBICHUH WHKATICYJISLIUM JIaH-
HBIX B CITy’)KEOHBIE CETEBBIE TPOTOKOJIBL.

KaioueBble ciioBa: TpaQuk, TyHHEITHPOBAHHE, CETEBON MAKET, CETEBOM MPOTOKOI, CITy-
JKeOHBIE IPOTOKOJIBI, XapAKTEPUCTHKH TpaduKa.
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A.V. Avakiants, V.V. Galushka, M.Yu. Urubkin, D.V. Fathi

MODEL OF THE STATISTICAL DISTRIBUTION OF THE PAYLOAD DATA
IN THE CONSTRUCTION OF VIRTUAL NETWORK TUNNELS

Abstract. The article proposes a model of the payload distribution over different service
protocols based on statistical parameters of network traffic, for which key parameters are de-
fined, factors affecting them are described. Within the framework of the model, the formulas
are provided for determining all necessary traffic characteristics and calculating the parameters
of the packets carrying the data of the established virtual tunnel connection. Special attention
is paid to calculating the standard deviation of a package size when there is an encapsulating
tunnel connection data into it. The article also addresses the issue of determining the impact
of the degree of package segmentation on the share of load in the total volume of traffic, and
provides examples of its calculation. Recommendations are given for taking into account the
given parameters in data encapsulation in service network protocols.

Keywords: traffic, tunneling, network package, network protocol, service protocols, traffic
characteristics.
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A.U. Honeuu, U.J]. loneuti, C.M. Kosanes

MHOT'OLEJEBOE NIPOEKTUPOBAHUE HEYETKUX TUATHOCTHYECKHUX MOJIEJEN
HA OCHOBE MYJbTUATEHTHBIX TEXHOJIOTI' MiA

AnHoTtaums. [Ipeanaraercs areHTHO-OPUEHTUPOBAHHBIN SBOJTIOIMOHHBIN MOJIX0J K HPO-
€KTHUPOBAHUIO HEUETKUX CUCTEM, YIOBIECTBOPSIONIUX KOMIIPOMHUCCY MEXAY TOYHOCTHIO U UH-
TEPIPETUPYEMOCTbI0. MHOTOareHTHas CUCTEMa COJICPKUT JIBa TUIIA ar€HTOB — IIEJIEBOM areHT
HEYEeTKON MOJIenn U apOuTpaXHBIH areHT. Kakaplif areHT mepBoro THIIa, MPEecienys CBOIO
1enb, GopMupyeT COOCTBEHHBIE HEYETKHE CHUCTEMbI, a apOUTPAKHBINA areHT OCYIIECTBIISICT
cnusiHue MHoroleneBoi uadopmanuu o cxeme Jlemricrepa — leddepa u popmupyer He-
YETKUE CHUCTEMbI, MAKCHMAaJIHHO YIOBJIETBOPSIOMIAE KOMIPOMICCY MEXITYy TOYHOCTHIO U WH-
TEePIPETHPYEMOCTHIO. J[J151 M3BIeUeHUs HEUETKUX MPABUIL, yIOBIETBOPSIOMINX KOMIIPOMHCC-
HOMY KPHUTEPHIO, UCTIOIB3YIOTCS MUTTCOYPTCKUH MOIXO0/] M N3BECTHBIC YBOJIOIMOHHBIC aJIro0-
PUTMBI MHOTOIIETIEBOM ONTHMH3aHK. HedeTkie areHThl MOTYT COTPYAHUYATH APYT C IPYTOM,
oOMeHuBaThCS WHpOpPMAIIHEel 0 KOMIIOHEHTaX HEYETKOW CHCTEMBI H TEHEPUPOBATh ar€HTOB-
MOTOMKOB. PouTeNnbcKkue areHThl U UX MOTOMKH KOHKYPHPYIOT APYT € APYTOM depe3 apOuT-
pPaXXHOro aréHtra, OCHOBLIBAasACh Ha TOYHOCTHOM KPUTCPHUU U PAAC KPUTCPUCB, CBA3AHHBIX C
WHTEPIPETUPYEMOCTHIO.

Pesynprarel MoeIMpOBaHAS TTOKA3BIBAIOT, YTO MPEAIAraeMbIN TIOIXO/1 TTO3BOJISET MTPOSK-
TUPOBATHb HCUYCTKHUEC CUCTCMBI, YAOBJICTBOPAIOIINC KOMIIPOMUCCY MEKAY TOUYHOCTBIO U UHTCP-
MPETUPYEMOCTEIO.

KuaroueBble c1oBa: HeueTKasi CHCTEMa, MHOTOATEHTHBIN MMOAXO0l, HHTEPIIPETHPYEMOCTb,
MHOI‘OHCHGBOI\/'I SBOH}OHHOHHbIﬁ AJITOPUTM, MMAPETO-OINITUMAJILHOC PCUICHUEC.

Jasi uuTupoBanus:

Honruit, A.1. MHoromeneBoe NpoeKTUPOBAHNE HEUETKUX TUArHOCTUYCCKUX MOJENeH Ha
OCHOBE MyJNbTHAreHTHHIX TexHonoruii / A.W. Jonruii, U.J1. Honruii, C.M. Koanes // Bect-
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A.l. Dolgiy, 1.D. Dolgiy, S.M. Kovalev

MULTIOBJECTIVE DESIGN OF THE FUZZY DIAGNOSIS MODELS
BASED ON MULTI-AGENT TECHNOLOGIES

Abstract. The agent-based evolutionary approach is proposed to design fuzzy systems,
which satisfy the trade-off between accuracy and interpretability. The multi-agent fuzzy sys-
tem’s agents belong to two classes, which are agents of the fuzzy model or arbitrators. Each
agent of the first type, in pursuit of its goal, forms its own fuzzy systems, and the arbitration
agent merges the multi-purpose information according to the Dempster — Schaeffer scheme
and forms fuzzy systems that maximally satisfy the compromise be-tween accuracy and inter-
pretability. To extract fuzzy rules that satisfy a compromise criterion, the Pittsburgh approach
and the well-known evolutionary multi-purpose optimization algorithms are used. Fuzzy
agents can cooperate with each other to exchange their fuzzy sets information and generate
offspring agents. The parent agents and their offspring compete with each other through the
arbitrator agent based on the accuracy criterion and criteria associated with the interpretability.

The modeling results show that the proposed approach allows designing fuzzy systems
satisfying the trade-off between accuracy and interpretability.

Keywords: fuzzy system, multiobjective approach, interpretability, multiobjective evolu-
tionary design, Pareto-optimal decision.
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I'.C. Musiokoe
METO/ PEI'YJISAPU3AIIMU TEKCTOBOI'O IIOTOKA UH®OPMAIIUU

AnHoTtanus. Llensro ncciaenoBanus SBISIETCS MOMBITKA PEIISHUS OJTHOM U3 Mpo0IeM, CBsI-
3aHHBIX C OpraHM3alueld HeCTPYKTYPUPOBAaHHOM TEKCTOBOW MH(pOpManyu B MHPOPMAIOH-
HBIX TOTOKAaX.

Jns poctikeHuss mOCTaBIEHHOM LENU MpeJjiaraeTcsi METO/ PEryJsipru3aluyd TEKCTOBOU
uHpOpMaIuK, 6a3UpyIOIIMICS Ha CpeACTBax aHaiIn3a (opMabHbIX MOHATHH 1 NoSQL-nox-
XOJIa ISl OPraHU3alUH CTPYKTYPhI JaHHBIX.

PaccmoTpena ob1ast KOHIETIHS IPe/TaraeMoro MeTo/1a, OIMCaHbl BOBMOKHBIE PEXKUMBI
paboThI METO/Ia, & TAKKE KIIFOUCBbIC (DYHKI[UH: CErMEHTAIUsl HHPOPMAIIMOHHOTO TIOTOKA, ar-
peranus JeKCUYECKUX €IUHUL, CHHXPOHU3AMs 3a7ja4 U CerMeHTOB. [IpoBeieH cpaBHUTENb-
HBIH aHAIU3 PEKUMOB PadOTHl (JUHAMHUYECKOIO U ITACCUBHOT'0) HA OCHOBE IOJIYYEHHBIX pe-
3yJIbTATOB.

B 3akmroueHne npoaeMOHCTPUPOBAHBI Pe3y/IbTaThl allpoOalliy MpeAIaraeMoro MeTo/1a Ha
npuMepe 00paboTKH TEKCTOBOTO HH(OPMAIIMOHHOTO 1OTOKa 13 O0osee yem 10 000 Tricsy mmo-
KYMEHTOB 00pa30BaTeNbHON OpraHM3allvy, J1aHa KpaTKas XapaKTepUCTHKa MONyYeHHBIX pe-
3yJIbTaTOB. BEISBIICHBI TOJIOKUTENBHBIE U OTPUIIATENFHBIE CBOWCTBA MPEAIaraéMoro MeToIa.

KiroueBble c10Ba: aHaTU3 TEKCTOBBIX TOTOKOB, CTPYKTYpa HH(GOPMALIUH, HECTPYKTYPH-
poBaHHas UHPOPMAITHSL.

J1st uMTHpOBaHUSA:
Mustokos, I'.C. Merton perysisipuzanuy TekcToBoro noroka napopmanuu / I'.C. Mu3okoB
// Bectauk PI'YIIC. — 2019. — Ne 4. — C. 93-100.
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G.S. Mizyukov
METHOD FOR REGULARIZATION OF THE TEXT INFORMATION FLOW

Abstract. The purpose of the study is an attempt to solve one of the problems associated
with organization of the unstructured text information in the information flows. To achieve
this goal, a method for regularizing textual information is proposed, it is based on the means
of analyzing formal concepts and the NoSQL approach for organizing the data structure. The
general concept of the proposed method is considered; the possible modes of the method are
described as well as key functions: segmentation of the information flow, aggregation of lex-
ical units, synchronization of tasks and segments. A comparative analysis of the operating
modes (dynamic and passive) based on the obtained results.

The results of testing the proposed method on the example of processing a text information
stream from more than 10 000 documents of an educational organization are demonstrated, a
brief description of the results is given. The positive and negative properties of the proposed
method are revealed.

Keywords: text flow analysis, information structure, unstructured information.
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VJIK 004.93.12
A. Xooap, E.H. [lecamupuxosa, U. Arxaam

PA3BPABOTKA INOAXOJA K IINTAHUPOBAHUIO PECYPCOB BUPTYAJIBHBIX MALLINH
B OBJIAYHBIX BBIYNCJIEHUAX C UCITIOJIB3OBAHUEM 'EHETHYECKOI'O AJITOPUTMA

AnnoTanus. O0auHbIe BBIYHCICHUS — 3TO NPEIOCTABICHUE BEIYUCIUTEIBHBIX PECYPCOB
Y eMKOCTH XpaHEHHs B Ka4eCTBE YCIYTH COOOIECTBY KOHEUHBIX Moyb3oBareneid. Koneunsie
M0JIH30BATEIH MOTY4alOT JOCTYI K 00JIaUHBIM IIPUIIOKEHUSIM yepe3 BeO-Opaysep, MoOOuIbHOE
NPUIOKEHUE WK 00JIerYeHHbIN pabounii CTOJ, B TO BPEeMs KaKk IporpaMMHoe o0ecriedeHme u
JTaHHBIE TI0JIH30BATEN XPAHATCSA Ha CepBepax B yAaJEHHOM MecTe. BupTyanuzaius urpaer
B)XHYIO POJIb B YIIPABICHUH U KOOPAUHALMH JOCTYIA U3 ITyJIa PECYPCOB K HECKOJILKUM BHP-
TyaJbHbIM MalllMHaM, HAa KOTOPBIX paboTalOT HECKOJBLKO PAa3HOPOIHBIX NpuioxeHuid. Mc-
MOJIb30BaHUE METOJIOB BUPTYIM3AIMH ITO3BOJISIET THOKO HA3HAYATh PECYPChl BUPTYILHBIM
MaIlIHaM, obecrieunBas 3JaCTHYHOE BBIZIEIEHHE PECypcoB Mo TpeboBaHuio. Pasnnynble an-
TOPUTMBI TUHAMHYECKOTO TUIAHUPOBAHUS UCIIOJIB3YIOTCS ISl PACIIPEIEIEHUS BUPTYaIU3UpO-
BaHHBIX pecypcoB. B coBpeMeHHOI cpelie 00JIauHBIX BRIYUCICHUH TOAX0bI K IIJIAHUPOBAHHIO
pecypcoB BHPTyalnbHBIX MamuH (BM) (okycupyroTcst TONBKO Ha TEKYIIEM COCTOSHUH CH-
cTeMbl. B 1aHHO cTaThe NpeacTaBiIeHa CTpaTerns INIaHUPOBaHUs, OCHOBaHHAs HA T€HETHYE-
CKOM aNroputMe. B COOTBETCTBUM C NMPEABIAYIIMMHU JaHHBIMUA M TEKYIIUM COCTOSHUEM CH-
CTEMBI 3Ta CTPATETHA 3apaHee PAaCCUNTHIBAET BIMSHUE, KOTOPOE OHA OyIeT OKa3bIBaTh HA CH-
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CTEMy TIOCJIE Pa3BEPTHIBAaHUA HEOOXOAMMEBIX pecypcoB BM. DkcrieprMeHTalbHBIE PE3yilb-
TaThI IOKA3bIBAIOT, YTO CTPATETHUS JOCTUTACT HAMITYUIIeH OalaHCUPOBKY HATPY3KU U YMEHbB-
1aeT TMHAMUYECKYIO MUTPALIHIO.

KiioueBble cj1oBa: o0nayHble BEIYUCICHUS, PECYPCHl BUPTYaIbHOW MAIIWHBI, OaaHCH-
POBKH HArpy3KH, TeHETUIECKHI alTOPUTM, CTPATETHS TUTAHUPOBAHUS, BUPTYaTH3AIIHSL.

Jdast uuTupoBaHus:

Xonap, A. PazpaboTka moaxoja K INIAHUPOBAHUIO PECYPCOB BUPTYaIbHBIX MAIIUH B 00-
JIAYHBIX BRIYMCIICHHUAX C UCIIOIB30BaHUEeM TeHeTrnaeckoro anroputMa / A. Xomap, E.H. Jlecs-
tupukoBa, . Anxasr // Bectauk PI'VIIC. —2019. — Ne 4, — C. 101-109.

A. Khodar, E.N. Desyatirikova, I. Alkhayat

DEVELOPING AN APPROACH FOR PLANNING VIRTUAL MACHINE RESOURCES
IN CLOUD COMPUTING USING A GENETIC ALGORITHM

Abstract. The cloud computing is the provision of the computing resources and storage
capacity as a service to the end-user community. The end users access cloud applications
through a web browser, mobile application or lightweight desktop, while software and user
data are stored on servers in a remote location. The virtualization plays an important role in
managing and coordinating access from a resource pool to multiple virtual machines that run
multiple heterogeneous applications. Using virtualization methods allows you to flexibly as-
sign resources to virtual machines, providing flexible allocation of the resources on demand.
Various dynamic scheduling algorithms are used to distribute virtualized resources. In the
modern cloud computing environment, approaches to resource planning for virtual machines
(VM) focus only on the current state of the system. This article presents a planning strategy
based on a genetic algorithm. In accordance with previous data and the current state of the
system, this strategy calculates in advance the impact that it will have on the system after
deploying the necessary VM resources. The experimental results prove that the strategy
achieves the best load balancing and reduces dynamic migration.

Keywords: cloud computing, virtual machine resources, load balancing, genetic algorithm,
scheduling strategy, virtualization.
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JKEJIE3HOJIOPOKHBIIA ITYTh U TPAHCHOPTHOE CTPOUTEJLCTBO

YK 519.854
H.B. [][mumpues

JKAJTHBIA AJITOPUTM JJ151 MOJEJIMPOBAHUS )KEJIE3HOJOPOXKHOI'O ITYTU
B IIVTAHE 1 ITPOPUJIE

AnHotamus. [IpennoxeH jkagHbI adTOPUTM UIsI MOJEIHPOBAHUS JKEIE3HOAOPOKHOIO
MyTA OJHOBPEMEHHO B IIaHEe W Mpoduiie Ha OCHOBE IU(PPOBOM MOJENH penbeda ¢ yIeToM
WCIIOJIb30BaHMs MOCTOB M TOHHeJeH. IIpu mocTpoeHnu Tpacchl IpUMEHIACh ONTUMHU3ALNS
M0 CTOMMOCTH, JIJIs 4ero Obl1a BBeJeHa KOJIOK0I000pa3Has (pyHKIHS, UMEIOIasi MUHUMYM Ha
JIMHUU HYJIEBBIX paboT. ANTOPUTM 3aKJII0YaeTCs B UTEPATUBHOM M3MEHEHHH HayaJIbHOTO Ba-
pHaHTa TPACCHI, MPEACTABISAIONICH COO0W OTPE30K, COSNUHSIONINI 1BA OMOPHBIX IMyHKTa. B
KaXJI0M UTepaluy IPOUCXOUT JEJICHUE OTPE3KOB TPACCHI TOUKOM, ONTUMU3HUPYIOLIEH CTOU-
MOCTb Ha JAaHHOM OTPE3KE. Ilocne BBIMOMHECHUS UTEpaluy IMMPOUCXOAUT U3MCHCHUC TPACChI
COIVIACHO JEMCTBYIOLIMM CBO/AM MPABUJI AJIS KEJIE3HOAOPOKHOTO IyTH, MOCTOB ¥ TOHHEJEH.
C moMoIpio 3KCIIEPUMEHTOB Ha IMU(POBBIX MOJEINSAX penbeda ¢ pa3InuHOl MaKCUMaJIbHON
BBICOTOM IMOKa3bIBACTCA, YTO UCIOJB30BAHUC JAHHOI'O AJITOPUTMA IMPUBOAUT K HAXOXKIACHUIO
r1100aJIbHOTO ONTUMYMa. BpeMeHHas CI0’)KHOCTh HOCTPOESHHOT'O JITOPUTMA UMEET JIMHEHHYO
3aBHCHUMOCTb OT AJIHMHBI TPACKTOPUH, YTO MO3BOJISIET MCIIOJIB30BAaTh €ro I MOUCKA OINTH-
MaJIbHBIX TPAcC OOJBIION MPOTHKEHHOCTH.

KiroueBble cjioBa: KeJIe3HOAOPOKHBIN MyTh, MOJECIHUPOBAHUE IUIAHA, MOAEIMPOBAHHE
npodus, XKaIHbli aJropuT™, ONTUMHU3ALNS, HU(POBast MOJENb penbeda.

Jasi uuTUpoBaHMs:
Hmutpues, H.B. XKannpiii aaroput™m miist MOAETUPOBaHUS KEIE3HOAOPOKHOTO MyTH B
wiane u npoduie / H.B. Imurpues / Becruuk PI'YIIC. — 2019. — Ne 4. — C. 110-119.

N.V. Dmitriev

GREEDY ALGORITHM FOR MODELING OF RAILWAY
WITH 3D ALIGNMENT OPTIMIZATION

Abstract. It is proposed the greedy algorithm for railway modeling with 3D alignment
optimization based on digital terrain model considering bridges and tunnels. While construct-
ing the route, the cost optimization was applied, for which a bell-shaped function was intro-
duced, which has a minimum on the line of zero work. The algorithm consists in iteratively
changing the initial version of the route, which is a segment connecting two reference points.
In each iteration, the segments of the route are divided by a point that optimizes the cost in
this segment. After iteration, the route changes according to the current codes for the railway,
bridges and tunnels. Using experiments on digital terrain models with different maximum
heights, it is shown that the use of this algorithm leads to finding a global optimum. The time
complexity of the constructed algorithm has a linear dependence on the trajectory length,
which makes it possible to be used to search for optimal long-distance tracks.
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TPAHCIIOPTHASA SHEPTETHUKA

VK 621.331:621.311+ 06
B.A. Ocunos, I1.A. Jlocynosa

METOJUKA OHNPEAEJIEHUA COCTAB/IIOIUX IS HIOCTPOEHUA MI'HOBEHHOM
CXEMBI YHACTKA KEJIE3HOU JOPOI'A ITIOCTOSHHOI'O TOKA

Annotauus. [IpeanoxeH crocob onpeneneHus NOTEps SHEPTUHU B TATOBOM CETH MOCTOSH-
HOT'0 TOKa. B OCHOBY NpHHIMIIA U3MEPEHHUS MOJIOKEH METOJ IMOCTPOCHUS Psiia PACUETHBIX
MTHOBEHHBIX CXEM aHAJIU3UPYEMOTro ydacTka. IIpenokeHHoe peleHne no3BosieT o orpa-
HUYEHHOMY Ha0Opy JIaHHBIX MOJIyYUTh HEOOXOJMMBIE CBEICHHS JJIsl TOCTPOCHUS MTHOBEH-
HOM cxeMbl. [Ioka3aHa BO3MOXKHOCTh TPUMEHEHUS MTPEUI0KEHHOTO METOJa IIPH Pa3INYHbIX
cXeMax MUTaHHs yJacTKa 3JeKTPpUUIUPOBAHHO XKeJe3HOH TOPOrH MOCTOSHHOTO TOKA.

KuroueBsble ci10Ba: IOTEPU SHEPTUH, TATOBAS CETh, ANEKTPUIECKHE JKEJIe3HbIE JOPOTH T0-
CTOSIHHOT'O TOKa, OINPEIEIICHHE KOOPAWHATHI JIEKTPOIOABUKHOIO COCTaBa, CUCTEMBI ITUTa-
HUSL
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CXEMBI Y4acTKa KeJle3HOH Joporu nmoctostnHoro Toka / B.A. Ocunos, [1.A. Jlorynosa // Bect-
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V.A. Osipov, P.A. Logunova

THE METHOD OF DETERMINING COMPONENTS FOR BUILDING INSTANT DIAGRAMS
OF RAILWAY DC

Abstract. The authors propose a method for determining energy losses in a DC traction
network. The measurement principle is based on the method of calculated instantaneous
schemes constructing the number of the analyzed area. The proposed solution allows for a
limited set of data to obtain the necessary information for building instantaneous scheme. The
possibility of the proposed method's application for different power supply schemes of the
section of the electrified railway of the direct current is shown.

Keywords: energy losses, traction network, DC electric railways, determination of the co-
ordinates of the electric rolling stock, power supply systems.
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B.A. Ocunos, A.1. Ocunosa

MOJAEJUPOBAHUE U PACYHET TOKOB KOPOTKOI'O 3AMBIKAHUA
B CUCTEME INIOCTOSHHOI'O TOKA C AOHOJHUTEJBHBIM TPOCOM
T'PYIIIIOBOTI'O 3A3EMJIEHUSI OIIOP KOHTAKTHOM CETH

AnHoTamus. PaccMoTpeHa 3a1ada co3/lTaHUs MaTeMaTHIECKOH MOJIeNT CUCTEMBI TPYIITO-
BOT'0 3a3EMJICHHS OIIOP KOHTAKTHOM ceTH. B paboTe npeiioxkeH anbTepHaTUBHBIN ClIOC00 op-
raHW3aIlK TPYIIOBOTO 3a3eMiieHus. s Takoro crocoba 3a3eMIIeHUs MpPHUBEIEHA MOJIENb
y4acTKa JKeJIe3HOH JOPOTH IOCTOSIHHOTO TOKA, TIO3BOJISFOINAS BHITIOTHUTH PacyeT TOKa KOPOT-
koro 3aMbikanus (K3). BeimonHen ananu3 kauecTBa MOCTPOCHHOM MOENH, 1aHa OLIEHKa I10-
TPEIIHOCTH pacueTa Mo MpeIoKeHHONH METOIHKE.

KuaroueBsble cjioBa: BOJOKOHHO-ONITHYECKH Kabelb, TOKA KOPOTKOTO 3aMBIKAHUs, MaTe-
MaTH4YecKas MOJIeNb, TPYIIIOBOE 3a3eMJIEHHE OTIOP, CEIIEKTUBHOCTb, peJieiiHas 3aluTa.
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V.A. Osipov, A.l. Osipova

MODELING AND CALCULATION OF THE SHORT-CIRCUIT CURRENTS IN ADC SYSTEM
WITH AN ADDITIONAL GROUP GROUNDING CABLE
OF THE CONTACT NETWORK SUPPORTS

Abstract. The problem of creating a mathematical model of the system of the group
grounding of the contact network supports is considered. The paper considers a new way of
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organizing group grounding. For this method of grounding, a model of a section of a perma-
nent railway is proposed, which allows to calculate the short-circuit current. The analysis of
quality of the constructed model is carried out; the estimation of error calculation according to
the offered technique is given.

Keywords: fiber-optic cable, short-circuit currents, mathematical model, group grounding
of supports, selectivity, and relay protection.
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MOAEJIUPOBAHUE CUCTEM U IPOLECCOB

YK 004.422.635.33

U.I'. Axnepos, B.B. Xpamos

CIIOCOB KOHTYPHOI'O KOJIJMPOBAHUSA MOJIEJEM OBBEKTOB HH®OPMAIIMOHHOI'O

INPOCTPAHCTBA HA TEKCOI'OHAJIBHBIX PEHIETKAX

AnHoTanms. [IpuBOIUTCST OpUTrHHAIBHBIN, OCHOBAaHHBIM HAa 3BPUCTUKAX IOJAXOJ K OIIUCa-
HUIO KOHTYpa 00beKTa Ha OMHAPHOM KOHTPACTHOM M300paskeHHH, IPEJICTaBICHHOM I'eKcaro-
HAJIbHON PEIeTKON, JOMyCKAIOUINKA MCIIONb30BaHUE OBICTPOICHCTBYIONINX CXEMHBIX pelle-
HUI B PaKTHKE IOCTPOCHUS CUCTEM TEXHUYECKOTO 3peHUs] aBTOHOMHOT0 podoTa. [Tokazano,
YTO WCTOJIB30BAaHHE WMEHHO T'€KCArOHAJHHON PENIeTKH 00eCIeYrBaeT IEIOUNCIICHHbIE BhI-
YHCIICHUS B XO/1€ IPEeIBApUTEIHLHON 00pabOTKH, TOBBIIIEHHE TOCTOBEPHOCTH €€ Pe3yIbTaTOB.
dopmupoBanue B pabote HHPOPMATHBHBIX IPU3HAKOB PACIIO3HABAHMS Ha OCHOBE HHTETPAITh-
HBIX TIpeoOpa30oBaHMU TaKXKe IMOBBIIIAET Ka9eCTBO PE3YIbTAaTOB B CHCTEMaX MPUHSATHUS pelle-
HUI, OCHOBaHHBIX HAa MHTEJUIEKTYaJIbHOM aHAJIU3€E JAaHHBIX.

KiroueBble ciioBa: MaremaTtuka Ha peuietrkax, ko1 dpumena, OuHapHoe M300pakeHue,
3JIEMEHTAPHBIN BEKTOP, CHCTEMA TEXHUYECKOIO 3PEHUS.
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JJist uMTHPOBAHMSA:

Axkniepos, N.I". Crioco0 KOHTYpHOTO KOAUPOBaHUS MoJiesieii 00bEKTOB HHPOPMAITHOHHOTO
MPOCTPAHCTBA Ha TEeKCOroHabHBIX pemeTkax / W.I. Aknepor, B.B. Xpamor // BectHuk
PI'VIIC. — 2019. — Ne 4. — C. 134-142.

I.G. Akperov, V.V. Khramov

METHOD FOR CONTOUR CODING MODELS OF THE INFORMATION SPACE'S OBJECTS
ON HEXOGONAL LATTICES

Abstract. It is presented an original heuristic-based approach to the description of the con-
tour of an object in a binary contrast image which is represented by a hexagonal lattice allow-
ing to use high-speed circuit solutions in the practice of constructing the technical vision sys-
tems of an autonomous robot. It is shown that the use of a hexagonal lattice provides integer
calculations during preliminary processing, increasing the reliability of its results. The for-
mation in the work of the informative recognition signs based on integral transforms also im-
proves quality of the results in decision-making systems based on data mining.

Keywords: lattice mathematics, freeman code, binary image, elementary vector, vision
system.
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VK 517.217
UB. Ilasnos, C.U. YVenuu

O CTAIMOHAPHBIX TOYKAX ®YHKIIUN MAKCUMYMOB, BO3HUKAIOIIEN
B KBASUJIMHEMHOU MOJIEJIN C HE3ABUCUMbIMU ITPUOPUTETAMM

AnHoTanus. Jloka3ana TeopemMa o0 TOM, 4TO eciH (PyHKIUS MaKCUMyMOB, BOSHHKAIOIIAs B
3aj7]a4€ ONTUMHU3ALMN KBAa3UJIMHEUHOM CII0KHOM CHUCTEMBI C HE3aBUCUMBIMU ITPUOPUTETAMMH,
HMMEET CTAllMOHAPHYIO TOYKY OTHOCUTEIBHO €CTECTBEHHBIX IMApaMETPOB, TO 3Ta TOYKA SIBJIS-
©TCsI TOYKOH JJOKATPHOTO MUHIMYMa. JTa TOYKa SIUHCTBEHHA. B Hell peann3yercss MUHUMAKC
1eJIeBor pyHKIMK apOUTpa, 3a/1a4a KOTOPOro — ONTHUMHU3UPOBATH C IMOMOIIBIO 3KCIIEPTHBIX
OIICHOK B3aMMOOTHOILICHHUA psfa yupexaeHud. Ha mpakTuke 3KCHEpPTHBIE OLEHKU JOJIKHBI
JIaBaTh BO3MOXXHOCTh KOHCTPYHPOBATh (ZYHKIIUM PaclpeieleHus MPHUOPUTETOB. A apOuTp
HacTpanBaeT MaTEMaTUYECKYI0 MOJIENb ONMUCAHHOM CIO0KHOM CHUCTEMBbI, UCTOJIb3YsI KOMIIO-
HEHTHI MOJIYYEHHOU TOUKH MUHUMAKCA.
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KuoueBble ¢j10Ba: ONTHMH3AITNS, KBa3WIIMHCHHAS MOJIEITD, TIefieBast (DYHKIIHS, HE3aBHCH-
MBbIC CITyYaiHbIC MPUOPHUTETHI, 3a7]aua MHHIMAKCA,

s nuTupoBaHus:

[MaBnos, 1.B. O cranuoHapHbIX TOYKaX (YHKIIMA MaKCUMYMOB, BO3HUKAIOIICH B KBa3U-
TUHEHHOW Moaenn ¢ He3aBUCUMbIMU TTpuoputetamu / W.B. IlaBmos, C.1. Yriua // Bectank
PI'VIIC. — 2019. — Ne 4. — C. 143-148.

1.V. Pavlov, S.I. Uglich

ON STATIONARY POINTS OF THE FUNCTION OF MAXIMUM ARISING IN A QUASILINEAR
MODEL WITH INDEPENDENT PRIORITIES

Abstract. The theorem is proved that if the function of maximum arising in the optimiza-
tion problem of a quasilinear complex system with independent priorities has a stationary point
with respect to natural parameters, then this point is a local minimum point. This point is
unique. It implements minimax of the objective function of the arbiter, whose task is to opti-
mize the relationship of a number of the institutions with help of the expert assessments. In
practice, expert judgments should enable a design of the priority’s distribution functions. And
the arbiter sets up the mathematical model of the described complex system using the compo-
nents of the obtained minimax point.

Keywords: optimization, quasilinear model, objective function, independent random pri-
orities, minimax problem.

For citation:
Pavlov, 1.V. On stationary points of the function of maximum arising in a quasilinear model
with independent priorities / 1.V. Pavlov, S.I. Uglich // Vestnik RGUPS. — 2019. — No 4. —

P. 143-148.
Caenenust 06 aBTOpax Information about the authors
IMaBaor Urops BukTropoBnu Pavlov Igor Victorovich
JIOHCKOM TOCYIapCTBEHHBIN TEXHUYECKIIHA Don State Technical University (DSTU),
yauepeutet (AI'TY), Chair «Higher Mathematicsy,
kadeapa «Bpiciias MaTeMaTHKay, Doctor of Physical and Mathematical Sciences,
JIOKTOp (PM3MKO-MaTeMaTHIeCKuX Hayk, mpodeccop,  Professor, Head of the Chair,
3aBeyronmii kadeapoit, e-mail: pavloviv2005@mail.ru
e-mail: pavloviv2005@mail.ru
Yrumu Cepreii MiiiapuonoBuy Uglich Sergey Illarionovich
JIOHCKOM TOCYIapCTBEHHBIN TEXHMYECKIIMA Don State Technical University (DSTU),
yausepcutet (AI'TY), Chair «Technical Mechanicsy,
kadenpa «TexHHYEeCKass MEXaHUKa, Candidate of Engineering Sciences,
KaHAUIaT TEXHHYECKUX HAyK, AOICHT, Associate Professor,

e-mail: uglitch@inbox.ru e-mail: uglitch@inbox.ru




ISSN 0201-727X BECTHHUK PI'YIIC Ne 4 /2019

YIHPABJIEHUE U JIOTUCTUKA HA TPAHCIIOPTE

YK 656.123.025.2
A.U. Powun, J[.M. Ycman

KOMILIEKCHOE OBCJIEJOBAHUE TPAHCIIOPTHOM NOBUKHOCTH HACEJIEHUS
B IPOBUHIIUU JIATAKUSI (CUPUST)

AnHoTanus. B craThe ommcano KOMIDIEKCHOE 00CieIOBaHHE TPAHCIIOPTHON TTOABHKHO-
cTH HaceneHus B mpoBuHLMY Jlatakus (Cupusi) ¢ UCIIOIb30BaHUEM MIPOrPAMMBI CTATUCTHYE-
ckoro ananuza SPSS. Pa3paborana ankera, KoTopast I03BOJIMIIA TIIATEILHO UCCIEN0BATH MAC-
CaXMPCKHE MTOTOKHU, MPEICTABUTH IMONydeHHbIE JAaHHBIE B BUAE TPAQUKOB, AUArpaMM, BbI-
SIBUTh HEJIOCTATKU B OPTaHHU3AIIMN TOPOJICKOTO MaccaXxupckoro Tpancmopra. ObpaboTka aH-
KeT (aHaJIM3 OTBETOB Ha BOIPOCHI) OCYILECTBIISIACH M3BECTHBIMHU METO/IaMU MaTeMaTHYECKON
CTaTHCTUKH C DJIEMEHTaMHU TEOPUH BeposTHOCTH. Ha ocHOBe aHaNM3a TaHHBIX aHKETHPOBAHUS
BEIpa0OTaHBI PEKOMEH IAITMH TT0 TTOBBIIICHUIO KaYeCTBa TPAHCTIOPTHOTO OOCTYKUBaHHSI Hace-
JICHHSI UCCIIETyeMOTO perruoHa.

KuroueBble cioBa: maccaxupckue NMepeBO3KH, KadecTBO, TPAHCIOPTHAs MOJBHUKHOCTh
HaceseHus, nporpamma SPSS, ankeTupoBanue, mpoBUHLMS JIaTakusl.

Juis1 uuTUpoBaHMs:

PommH, A.W. KommnekcHoe obcnenoBaHue TPaHCIOPTHOW TMOJIBMKHOCTH HACEIICHUS B
npoBuHiuy Jlatakus (Cupusi) / A.W. Pouun, JI.M. Yeman // Bectauk PIYTIC. — 2019, — Ne 4,
—C. 149-154.

A.l. Roshchin, D.M. Usman

COMPREHENSIVE SURVEY OF TRANSPORT MOBILITY OF THE POPULATION
IN LATAKIA PROVINCE (SYRIA)

Abstract. The article describes a comprehensive survey of transport mobility of the popu-
lation in the province of Latakia (Syria) using the statistical analysis program SPSS. A ques-
tionnaire was developed that allowed a thorough study of the passenger flows. Processing of
guestionnaires (analysis of answers to questions) was carried out by known methods of math-
ematical statistics with elements of the probability theory.

Keywords: passenger transportation, quality, transport mobility of the population, SPSS
program, questionnaire, Latakia province.
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YJIK 656.07 : 656.22 + 06
3.4. Mamaes, U J]. loneuii, H @. [{obpvinun, A.A. lembsanos

JOT'MCTUKA U OPTAHU3ALIMS TEPEBO3OK ITPUIIOPTOBOM KEJE3HOM JOPOTI'A
HA COBPEMEHHOM JTAIIE

AHHoTanms. PaccMoTpeHbl BOIPOCH! Pa3BUTHA MEPEBO30K B CMEIIAHHOM MEXAyHapo.-
HOM COOOIIIEHNH Yepe3 MOpckue MopThL. [IpoBeneHa oleHKa TEKYIero COCTOSHUS TPy30000-
pota Mopckux mopToB 1 OAO «PXK]I», a Takke CONMOCTaBUTEIbHBIN aHAIN3 PaObOTHI TOPTOB
OacceitnoB Poccuiickoit @enepanun. [IpuBeneHsl perpeccHOHHBIE 3aBUCUMOCTH JIOXOJOB
OAO «PX]]» oT naJIbHOCTH MEPEBO30K M CTPYKTYPHI IPy30000pOTa MO0 YPOBHIO peHTA0ECIb-
HOCTH TIEPEBO3UMBIX TPY30B, KOJIHMUECTBEHHAS OIlEHKA POJIM MOPTOB fora Poccum u mpumop-
ToBol CeBepo-KaBKa3CKoM keJIe3HOH TOpOrd B 0OCIYKUBAHHM MEPEBO30K B MEXKITyHAPO/I-
HOM COOOIIICHUY.

Oco0oe BHUMaHWE yNIEIeHO MpoblieMaM pa3BUTHS TPy30000pOTa, aHAN3Y HETaTUBHBIX
(haKkTOpOB, BIHUAIONINX Ha POCT 00bEeMa MEPEBO30K U TPpy30000poTa I0KHBIX TopToB. [IpoBe-
JIeH aHanu3 GakTopoB, (GOPMHUPYIOLINX HECTAIIMOHAPHOCTH M CTOXaCTHYHOCTh FPY30IIOTOKOB
B a/IpeC MOPCKHUX MIOPTOB U MEPEBO30K B CMEIIAHHOM coo0mIeHnu. [lokazano, yTo mudpoBsie
TEXHOJIOTHH B YCJIOBHAX OTPAHMYEHHOCTH WHBECTHIIMH B TPAHCIIOPTHYIO MHPPACTPYKTYPY
SBJISIIOTCS OCHOBHBIM HalpaBiIeHUEM Pa3BUTHS MIpolecca MePEBO30K.

KuroueBsble ¢J10Ba: JOTUCTHKA, JKEJIE3HOAOPOKHBIE IEPEBO3KH, MEXKTYHAPOIHOE COOOIIIE-
HUE, TOTUCTHYECKHUE [eTH, TU(POBBIE TEXHOJIOTHH, YIIPABICHUE TIEPEBO3KAMHU.

Juis1 uuTUpoBaHMs:

JlorucTrka m opraHu3anys MepeBO30K MPUTIOPTOBOH JKENE3HOW TOPOTH Ha COBPEMEHHOM
atane / 3.A. Mamaes, U.J1. J{lonruit, H.®. {oOpsinun, A.A. Jlembsinos // Bectauk PI'YIIC. —
2019. — Ne 4. — C. 155-163.

E.A. Mamaev, 1.D. Dolgiy, N.F. Dobrynin, A.A. Demyanov

LOGISTICS AND ORGANIZATION OF TRANSPORT OF THE PORT RAILWAY
AT THE PRESENT STAGE

Abstract. The development of the transportation service in mixed international transport
through seaports has been considered. An assessment of the current state of the seaports™ cargo
turnover and the Russian Railways was carried out, as well as a comparative analysis of the
ports™ operation of basins of the Russian Federation. It is given that the regression dependence
of the Russian Railways revenues on the range of the transportation service and the structure
of cargo turnover in relation to the level of the transported goods profitability, the quantitative
assessment of the ports™ role in the southern Russia and the port of the North Caucasus Railway
in transportation service in international traffic.

Special attention is paid to the problems of the cargo turnover development, the analysis of
negative factors affecting the growth of traffic volume and cargo turnover of the southern
ports. An analysis was carried out of the factors contributing to the non-stability and stability
of the cargo flows to seaports and mixed transport. It has been shown that digital technologies,
in conditions of limited investment in transport infra-structure, are the main direction of the
transport industry’s development.
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TPEBOBAHUA K O®OPMJIEHHUIO CTATEM
JJIA ITYBJIUKALIMA B /KYPHAJIE «BECTHHUK PI'VIIC»

1 Marepuanbl cTaTeil NpeICTaBIsIOT B BUAE TEKCTOB, 0T(OPMATUPOBAHHBIX U PAaCHEUaTaHHBIX
Ha JIa3epHOM WJIM CTPYHHOM MpHHTEpe (MPHUTOAHBIX AJS CKaHWpOBaHMs) Ha Oenoii Oymare ¢opmara A4
(210%297 mm) B omHOM 3K3eMILIsipe. Pekomennyemblit 00beM ctatbu — 5—10 cTpanum.

OnHOBPEMEHHO NPEACTABISIOT MIEKTPOHHYO BEPCHIO CTaThH, BHIIIOJIHEHHOH B TEKCTOBOM PEAAKTOPE
Word for Windows, mpudt Times New Roman, 11 pt, Me:KCTpOoUuHBIil HFHTEpBaI — OAMHAPHBI, BBIpABHHUBAHHE
0 MIMPHHE, a03al bl oTCTyN — 1,25 cM, BCe MoJis — 2 CM.

2  HanepBoii cTpaHHIle TOTKHBI OBITH YKa3aHbI:

Y/IK — B 1eBOM BEpXHEM YIIIy;

WHTEPBAJ;

UHUYUATILL U amuiuy agmopog — 10 LEHTPY, KypCHUBOM;

HHTEpBal;

HA36aHue campu — 3arJIaBHBIMU OYKBaMH, TTOTY KUPHBIM IIPUQPTOM, IO LIEHTPY, 0€3 IEPEHOCOB;
WHTEPBAJ;

annomayus (80-150 cios);

karouessie cnoea (5-10 cios);

WHTEPBAJ;

meKcm cmamby — 11€4aTaeTCs C NePEeHOCaMH.

WHTEpBA;

CRUCOK Tumepamypel Ha pPyCCKOM U aHTTTUHCKOM si3bIKax (He MeHee 10 MCTOYHMKOB).

CraTthsl 10JKHA COZIEPKATh BBOJHYIO YacTh, LIENIb HAYYHOH pa3paboTKH, OCHOBHYIO YacTh U BbI-
Bozbl. TekcT ctaThy HOMKEH OBIThH TIIATEILHO OTPEAAKTUPOBAH U FOTOB AJISl MAKETUPOBAHUSI M BEPCTKH XKYyp-
HaJla Ha KOMITBIOTEpE.

4 ByKBBI JIATUHCKOTO ajihaBUTa HAOUPAIOT KYPCUBOM, OYKBBI IPEYECKOTO U PYCCKOTO aji)aBUTOB
— mpsiMbIM TpudTOoM. MaTematndeckre cuMBOJH lim, In, arg, const, sin, cos, min, max u T.1. HAOUPAIOT
npsMbeIM mpudTom. AOOpeBHaTypsl ciienyeT paciiupoBbIBATh IPHU UX IEPBOM YIIOMUHAHUH B TEKCTE.

5  ®opmyasl. boabive GpopMyibl HEOOXOIUMO pa3OUTh Ha OTIEIbHBIC (hparMeHThl. PparMeHThI
(hopMyIT 0 BOZMOKHOCTH JIOJDKHBI OBITH HE3aBIUCHMEI (TIpH paboTe B POPMYITBEHOM pelakTope Kakaas CTpoKa
— OTHeNnbHBINA 00BeKT). Pacnionarate GopMyItel ClleAyeT 1Mo IEHTPY CTPOKH.

bykeerJul,eulLhun,qug, VuU, O (0ykea) u 0 (HOJIB) TOMKHBI pa3UuaThCA IO HAYSPTAHHIO.

Tupe, neduc, 3HaK «MUHYC» 0003HAYAIOT COOTBETCTBYIOIIMMH 3Hakamu. HymepoBaTh ciemyer
TOJIBKO T€ (OPMYJIBI, HA KOTOpPBIE €CTh CChUIKM B Tekcte. Homep ¢opmynsl cnenyer nedatars B Word oT1-
JIeNTbHO OT (POpMYyII, B KPYTIIBIX CKOOKaX IO MpaBoOMy Kparo.

O0o03HaueHns, TEPMUHBI M WIUTIOCTPATHBHBIM MaTepHall JOJDKHBI COOTBETCTBOBATH JICHCTBYIOIINM
I'OCTam.

6 Pucynku u ororpaduu, BHITOIHEHHBIE YETKO U KOHTpAcTHO B hopmare *.tif, *.jpg, *.png, c
paspemenuemM He MeHee 300 Todek Ha IIOWM, cleAyeT pa3MellaTh B MOPSAAKE WX YIIOMHUHAHHUS B TEKCTE.
CChUIKM HA PUCYHKH B TEKCTE U MOJPHUCYHOUHAs! [TOJIHUCH 00s3aTEIbHBI.

7 Tabamupl cienyeT pa3Melars o Mepe YNoMUHaHus B craThe. CChUIKM Ha TaOJIUIBI B TEKCTE U
Ha3aHus TaOIHIl 005M3aTEIbHBL.

8 Cnucox auTepaTtypbl NPUBOAAT OOMIMM CIIHCKOM B KOHIIE CTaThH M COCTAaBIISIIOT B COOTBET-
CTBHH C I10CJIEIOBATEIEHOCTBIO CCHIJIOK B TEKCTE, KOTOPbIE 0003HAYAIOT apaOCKUMHU I(pamMu B KBaJAPATHBIX
ckoOkax. Jluteparypy odopmistoT Tosbko corinacao 'OCT 7.1-2003. Ilpu Haimyuu y cTatbu nU(POBOTO
uneHtudukaropa oosekta (DOI) ero ykasanue 00s3aTesibHO.

Cratbst JOKHA OBITH 0053aTENFHO OANMCAHA BCEMU aBTOPaMH.

9  Marepuajbl, npuiaraeMsie K cTaTbe, J0JDKHBI COAEPKATh CIEAYIONIIE CBEACHNUS (Ha PyCCKOM
Y aHTIIMHCKOM SI3BIKaX):

m  Haspanue crarbu (3arnaBHBIME OYKBaMU, MOTYKUPHBIM IIPUPTOM).
damMunusi, UMs1, OTYECTBO aBTOpa (IIOIHOCTHIO, 0€3 COKpaIeHH ).

MecTto paboThI KaXI0T0 aBTOpa B IMEHUTEIBHOM MaJiexe.

VYdeHas cTeneHb, yueHOe 3BaHHE, JIOJDKHOCTb.

E-mail.

AnHOTanus (KpaTKoe coAepKaHue CTaThH, BKIIOUaromee 3—4 npeioskKeHus).
KirroueBsle cinosa.

WA E E E EEEEEEESR
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YcnoBusi M NOPSIIOK NyOIMKALUHN CTaTel B JKypHaJie

CraTtbs 10JKHA ObITH 0popMIIeHA IO IPHJIATaeMbIM TPeOOBAHHSIM.
ABTOp UMeeT NPaBo ONMy0JINKOBATH B HOMepe O/IHY CTAThIO.
ABTOpP MO:KeT NPHCJIATh CTATHIO B a/Ipec PelaKIuu:
10 ToYTe;
110 3JIEKTPOHHOI1 1oyre;
NPUHECTHU B PeJAKIHIO U NepeIaTh 0TBETCTBEHHOMY ceKkpeTtapio (1. kopiyc, koM. J[ 107).
Crarss, npecTaBiisieMasi B peJaKIHI0, 101’KHA COOTBETCTBOBATh TeMaTHKe U3JaHMS.

TemaTnka *XKypHajla OXBaTHIBAET OCHOBHBIE MPOOJIEMBI TPAHCHIOPTA, @ TAKXKE YHEPIeTUKH, MAINHOCTPOCHHUS U
ynpasnerus. [TyOnuKyroTcs cTaTbi 10 CIEAYIOIIM CEKIUAM:

—  MAaIIMHOCTPOCHHUE;

—  TOJBIXHOM cOCTaB, 6€30MaCHOCTH ABHKEHUS U SKOJIOTHS;

—  uH(}OpManMOHHBIE TEXHOJIOTHH, aBTOMATHKA U TEJIEKOMMYHHUKALINH;

- yIIpaBJIeHHE ¥ JOTUCTHUKA HA TPAHCIIOPTE;

—  KEJEe3HOJOPOXKHBIH ITyTh U TPAHCIIOPTHOE CTPOUTEIBCTBO;

—  TpaHCIOPTHAas YHEPreTHKA;

—  MOJEIHMPOBAHHE CUCTEM U IPOIECCOB.

5 PepakuuoHHas KoJlerusi NPUHUMAeET VISl MyOJMKAIMH CTATHH TOCJIe THIATeJbHOH HAYYHOMH 3Kc-
MepTU3bl.

Jns myOnukanuy oTOMpaloT CTaThU, KOTOPHIE MPEACTABISIOT HAYYHBIH HHTEPEC M SBISAIOTCS HOBOH CTYIICHBIO
B pa3paboTKe gaHHOi mpobiemsbl. CTaTby MyONIUIMCTHIECKOTO TUIaHa HE IPHHUMAIOTCSL.

6  Ha3acegaHuM peAKoJIerny NPUHUMAIOT PellleHHe 0 BO3MOKHOCTH My0JIMKALMH CTAThH TOJILKO NPH
HAJIMYMH TOJIOKUTEIbHON peleH3nu.

7  Bce pacxoabl 0 MOATOTOBKe K MYOJUKAIIMA ¥ U3IAHUIO )KyPHAJIA OIUIAYHBaeT YHHBEPCHTET, B TOM
YHcJIe H IOYTOBbIE PACXO0/BI MPH NepechlIKe JKypHAIa aBTOpaMm.

~ o 0 0 WN P

Kparkasa nundopmanus o :xypHaJie

HayuHo-TexHuueckuii )xypHan «BecTHHK POCTOBCKOrO rocyaapcTBEHHOTO YHHBEPCUTETA MyTel COOOLICHHS»
(«Bectauk PI'YTIC») 3apeructpupoBa B PenepaiibHoil ciryx6e no Haa3opy B chepe cBsi3H, HHPOPMAIIHOHHBIX TEXHO-
soruit u MmaccoBbix koMmmyHuKanuii (POCKOMHA/I30P), ceunerensctBo o peructparuu [1T1 Ne ®C77-77245 ot 20 Ho-
siops 2019 r. XKypHan mMeeT MEXIyHApOIHBINA cTaHOApTHBIN cepuanbHbli HOMep (ISSN 0201-727X), nprcBOCHHBIH
Kuwxnoit manatoit Poccuiickoit @enepanuu.

Yupenurenem u nzaarenem sisercs denepanbHoe rocyJapcTBEHHOE OI0PKETHOE 00pa30BaTeNbHOE YUpeKie-
HUE BEICIIETO 00pa3oBaHus «POCTOBCKMI TOCYJapCTBEHHBIN YHUBEpCUTET IMyTelt coobmenms» (PI'EOY BO PT'VIIC).

I'naBHBIN penakTop xypHaia — akageMuk PAH, 3acinyxeHHbIl gesiTens Hayku PO, TOKTOp TEXHUYECKUX HAYK,
npogeccop B.U. KonecHukos.

B cocrtaB penaknnonHoH Koyieruu BXoaaT Beaymue yueHsle PIYIIC, a Takke Apyrux TPaHCIIOPTHBIX U aKajie-
Mu4eckux yHuBepcutetoB CeBepo-KaBkasckoro pernona, Mocksbl, Cankt-IletepOypra, Yipauns! ([{HenmponeTpoBckuit
rOCyJapCTBEHHBIH TEXHUIECKUHA YHHBEPCUTET XKEJIE3HOIOPOKHOTO TpaHCIopTa UM. akaa. B. Jlazapsna, r. [{nenporner-
poBck), Pecrybnuku benapycs (benopycckuit rocyaapcTBeHHBIN yHUBEPCUTET TpaHCIopTa, I'. 'omens), Yerickoit Pec-
myOnuku (OcTpaBCKUi TeXHUYeCKHH yHUBEpcHTeT, T. OcTpaBa), [Tomsmn (Cune3ckuii TeXHH4eCKUi yHUBepCHTeT, . Ka-
toBunue), @panmu (YHuBepcuteT a0 MaH, 1. Jle-Mamn).

KypHan BBIXOAMT C MEPUOAUYHOCTBIO 4 HOMEPA B TOJ, T.€. KayKAbII KBapTall.

C ampenst 2004 rona «Bectauk PI'YIIC» BimoueH B «IlepedyeHb NEpUOANUECKUX HAYYHBIX U HAYYHO -TEXHUYE-
CKHUX M3JlaHnH, BeIycKaeMbIX B Poccuiickoit @enepanny, B KOTOPHIX PEKOMEHTyeTCsI IyOJIMKAIUsI OCHOBHBIX PE3yJIbTa-
TOB AWCCEPTAIN HAa COMCKAHWE YUSHOH CTETIeH! KaHAMIaTa U NOKTopa Hayk» (pemienue [Ipesummyma BAK Ne 6/4 ot
06.02.2004 1.). XKXypHax Borex Bo Bce mocieayronue peaakun [lepedns.

«Bectauk PI'YIIC» — nognucHoe uznanue. C 2004 roxa >kypHan BKJIIOYEH B KaTajor NOANUCHBIX M3JaHUI
arentcTBa «Pocnedarsy (B ciennansHoM Katajore «[CA3ETBI. JKXYPHAJIbI» 3apeructpuposan noa uaaekcom 53720).

[Moanucatsest Ha )KypHaJI MOKHO B JIFOOOM OTIIEJICHUH CBSI3H, PACIIPOCTpPAHSETCs KypHall Ha Tepputopuu Poc-
cuiickoii dexpepanuu. [loanucky MoxkHO 0pOPMHUTH Ha KBapTaj, Ha MOJNT0O/a MK Ha TOJI.

Kypnan «Bectouk PI'YIICy» GecnimaTHO pacchulaeTcsi BCEM OTPaciieBBIM By3aM, B psiJl By30B MUHUCTEpCTBa
oOpa3oBaHus 1 HaykKu Poccun, IEHTpaIbHBIM U 30HATBHBIM Hay9IHO-TeXHUIecKnM Onbmuorexkam, HUU nuapopmanmn.

ITouToBHIii anpec pegaKkuuu:

344038, r. Pocro v/, ur. PoctoBckoro CrpenkoBoro I[loxka Hapogroro OnomueHus, . 2.
PocroBckuii rocynapcTBEHHBIH YHUBEPCUTET MyTeH COOOIIEHNSI.

Penakuus xypnana «BectHuk PI'YTICy.

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

E-mail: pmv_nis@rgups.ru ; nis@rgups.ru (IOTOIHATESIHHBIN).

ApXuB )XypHasa 1 TpeOoBaHuUs 0 0(OPMIICHHIO CTaTeil pa3MeleHsl Ha caiite http://vestnik.rgups.ru.
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