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MAIMWHOCTPOEHHUE
YK 621.431
3.X. Kepumos, M.K. /[icagpapau

YUCJEHHOE UCCJEJOBAHUE CIIOCOBA YIIPABJEHUS
BIIPBICKUBAEMOM JI030H TOIIINBA B AKKYMYJISITOPHOM TOILIMBHOM
CUCTEME HEINOCPEJACTBEHHOI'O BIIPBICKA BEH3UHA
C HOBOM KOHCTPYKIHMEN SJIEKTPOHHO-YIIPAB/ISIEMOM ®OPCYHKH

AnHoTanus. PaccmaTpuBaroTcs pe3yibTaThl YUCICHHBIX HUCCICAOBAHUM, MPOBEICHHBIX
METOJIOM MaTeMaTHYECCKOTO MOJICIUPOBAHHUS, C IIEIbI0 ONpeeiicHUsS d3PPEKTUBHOTO METO/Ia
YIpaBJIeHUs] KOJIMYECTBOM JO3bI BIPBICKMBAEMOTO TOIUIMBA B aKKyMYJSITOPHOH cCHCTeMe
HETIOCPEICTBEHHOT0 BIIPHICKAa OCH3MHA C HOBOM KOHCTPYKITHEH 3JIEKTPOHHO-YIPABISIEMOM
dopcynku. [IpuBoasTCS pe3yabTaThl MHOTOYHCIICHHBIX PACUYETOB. Y CTAHOBIICHO, YTO Hanbo-
nee 3¢ (GeKTUBHBIM CIIOCOO0OM PEeryIupPOBaHUS BIPHICKMBAEMOM O3Bl TOIUINBA SIBISETCS W3-
MEHEHHE MPOJIOJHKUTEIHHOCTH YIIPABISIONIETO dIIEKTPHYECKOTO UMITYIIbCA MTPH MTOCTOSHHOM
JaBJICHUU B aKKyMYJIATOPE, a H€O6XOI[I/IMOCTI) HU3MCHCHUA NABJICHUA TOIJIMBA B aKKyMYJId-
TOpE MOKET OBITh MPOAMKTOBAaHA YCIOBUIMH cMeceoOpa3oBaHus B IMIIMHAPE paboTaromero
JIBUTATENS] BHYTPEHHETO CTOPAHUS Ha Pa3HBIX PEKUMaxX paboThI.

KuaroueBsble cjI0Ba: akKyMyJIIITOpHAs CHCTEMa HEMOCPEICTBEHHOTO BIPBICKA OEH3WHA, ME-
TOJI YIIPABJICHHUS BIPHICKMBAEMOH 710301 TOILIMBA, JJIEKTPOHHO-YyIpaBisieMas (hOpCyHKa, Ync-
JIEHHOE HCCIIeI0BaHIe, MAaTeMAaTHIECKOe MOJIEIIMPOBaHUE.
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Kepumos, 3.X. UnciaenHoe uccinenoBaHue criocoda yIpaBIIeHUS! BIPHICKUBAEMOW JT0301
TOIJIMBA B aKKyMYJIATOPHOH TOIUIMBHOW CHCTEME HENOCPEACTBEHHOTO BIPHICKA OEH3MHA C
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Z.Kh. Kerimov, M.K. Jafarli

NUMERICAL INVESTIGATION OF METHOD FOR CONTROLLING THE INJECTED FUEL
DOSE IN THE ACCUMULATOR DIRECTLY INTO PETROL INJECTION SYSTEM
WITH NEW DESIGNED ELECTRONICALLY CONTROLLED INJECTOR

Abstract. The results of the numerical studies have been carried out by mathematical mod-
eling in order to determine an effective method for controlling the injected fuel dose in the
pressure accumulator directly into petrol injection system with a new designed electronically
controlled injector. The results of the numerous calculations are presented. It has been deter-
mined that the most effective way to control the injected dose of fuel is to change the duration
of the control electric impulse at a constant pressure in the pressure accumulator, and the need
to change the pressure of the fuel in the accumulator can be dictated by the mixture formation
conditions within the cylinder of the internal combustion engine working at different operating
modes.

Keywords: accumulator direct petrol injection system, method for controlling the injected
fuel dose, electronically controlled injector, numerical investigations, mathematical modeling.
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B.U. Konecnukos, B.B. bapoywxun, A.11. Coiues, /[.A. Kapmawios

KOHIIEHTPAIIVSA HANIPSI)KEHU B BOJTOKHUCTBIX ITOJJMMEPHbBIX
KOMITO3UTAX ®PUKIIMOHHOI'O HASHAYEHMUA

AnHoTanus. Pemaercs 3amada MoOJeNMpOBaHWS 3HAYCHHWN JIOKATBHBIX (BHYTPEHHHUX)
YOPYTUX XapaKTEPUCTUK MTOIUMEPHBIX (PUKIIMOHHBIX KOMIIO3UTOB, OTIPEACIISIEMBIX OTIepaTo-
POM KOHUEHTpALUK MOJIEN HANpSKEHUH. Y Ka3aHHBIM ONepaTop SIBISAETCS TEH30pOM UYETBEP-
TOTO paHra, CBA3bIBalOIINM JIOKAJIbHbIE 3HAYEHHUS HAPSHKEHUH B TPOU3BOJIBHON TOUKE HEOI-
HOPOJHOW Cpenbl ¢ MPIJIOKEHHBIMU K KOMIIO3UTY BHEITHUMH (CPEIHUMH) HATIPSKSHUSIMI.
PaccmatpuBaloTcsi OJHOHANpPAaBICHHO apMUpPOBAHHBIC BOJIOKHAMH OECIICIOYHOTO CTEKJa
TPUOOKOMITO3UTHI Ha SMOKCH(EHOIBHON OCHOBE C JUCIIEPCHBIMU JJ0OABKaMU Kaydyka, TJId-
HO3eMa, rpadura u Oapura. [IpoBeeHBI YHCICHHBIE MOJIEIIEHBIE PACUETHI JIOKATBHBIX YIIPY-
TUX XapaKTEPUCTUK — KOMIIOHEHT T€H30pa KOHUEHTPALUH HAPSDKEHUH — BOJIOKHUCTBIX T10-
JIUMEPHBIX (PUKIIMOHHBIX KOMITO3UTOB, YUUTHIBAIONINE U3MEHEHUS KOHICHTPAIMH UX 3Jie-
MEHTOB HEOJTHOPOAHOCTH.

KuaroueBble cioBa: MOJENUPOBaHUE, MTOIUMEPHBIH (QPUKIIMOHHBIA KOMITO3UT, BKIIOUE-
HHUE, BOJIOKHO, MAaTPHUIIA, ONIEPaTOP KOHUEHTPALIUHA HANPSHKEHUH.
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V.1. Kolesnikov, V.V. Bardushkin, A.P. Sychev, D.A. Kartashov
CONCENTRATION OF STRESSES IN POLYMERIC FRICTIONAL FIBROUS COMPOSITES

Abstract. The problem of modeling the values of local (internal) elastic characteristics of
the polymeric frictional composites determined by the operator of the concentration of stress
fields has been solved. The specified operator is a fourth-rank tensor connecting the local stress
values at an arbitrary point in an inhomogeneous medium with external (aver-age) stresses
applied to the composite. Epoxy-phenol based on the tribocomposites with dispersed additives
of rubber, alumina, graphite and barite which are fiber-reinforced unidirectional by E-glass are
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considered. The numerical model calculations of local elastic characteristics such as compo-

nents of the stress concentration tensor and fibrous polymeric frictional composites, taking

into account changes in the concentrations of their heterogeneity elements, were performed.
Keywords: simulation, polymeric frictional composite, inclusion, fiber, matrix, stress con-

centration operator.
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VK 629.43 — 85 + 06
I1.IO. Konosanos

COBEPHIEHCTBOBAHME THEBMATHUYECKOW CUCTEMBI HNECKOIIOJAYHA
SJIEKTPOBO30B BHEJIAPEHUEM JPOCCEJIUPYIOIIUX YCTPOUCTB
C CEPBOIIPUBOJOM

AnnoTtauus. OnpeseneHa BO3MOXHOCTh HETPEPHIBHOW MJIABHOM JO3WPOBAaHHON MOAAYH
necKa MoJi KOJIECO JIOKOMOTHBA € YUeTOM (DaKTHUECKUX YCIOBHH SKCITyaTalliy 3a CUEeT yCTa-
HOBKH JPOCCETHPYIOIIET0 yCTPOUCTBA C CEPBOMPHUBOIOM B MITATHYIO CHCTEMY ITECKOTIOIauH
JIOKOMOTHBOB I1epe POPCYHKOH eCOUHUIIBI. Perymupyromuym opranoM NprUBOAHOTO YCTPOK-
CTBa SIBJISICTCS IIAPOBBIN KpaH. AHATU3 MOJYYESHHBIX JaHHBIX CTEHIOBBIX HCIBITAHUN U BbI-
YUCIIUTENBHBIX 3KCIEPUMEHTOB TOKa3all yIOBIETBOPUTEIHHYIO CXOJUMOCTH PE3yJIbTATOB
TIPH Pa3IMYHBIX YTIIaX MOJIOKEHHUS [IIApOBOTO 3aTBOPA BEHTHIIS, UTO ITOATBEPIKIAET BO3MOXK-
HOCTb MCIIOJIB30BaHMS Pa3pab0TaHHON KOHCTPYKIUH HIAPOBOTO KPaHa ¢ CEPBOIIPUBOIOM ISt
HENPEPHIBHOM TIABHON PEryIMPOBKH MacCOBOTO pacxoia IMecKa u3 Kopmyca (popcyHKH Ime-
COYHHUIIBL.

KuroueBsble cjioBa: cucrtemMa IecKonoaay JOKOMOTHBA, BEHTUIIb C IIAPOBBIM 3aTBOPOM,
CEPBOIPHUBOJI, HEMIPEPHIBHAS IUIaBHAs JO3MPOBAaHHAs M0Ja4a MecKa.

st uuTMpoBaHus:

Konoganos, I1.}O. CoBepuieHCTBOBaHUE MHEBMATUYECKONH CUCTEMBI MECKOMOJAUYM SIICK-
TPOBO30B BHEJIPEHUEM JIPOCCEIMPYIOIMUX yCTporcTB ¢ ceppompusogom / I1.FO. Konosamnos //
Bectauk PI'YTIC. — 2020. — Ne 1. — C. 25-33.

P.Yu. Konovalov

THE PNEUMATIC SYSTEM IMPROVEMENT FOR SAND SUPPLY OF THE ELECTRIC
LOCOMOTIVES BY INTRODUCING THE THROTTLING DEVICES
WITH A SERVO DRIVE

Abstract. The possibility of continuous smooth dosed mass flow rate of a sand under the
wheel of the locomotive based on the real operating conditions by installing a throttling device
with servo drive in the standard sand feeding system of the locomotives in front of the sandbox
nozzle. The regulating body of the drive device is a ball valve. The analysis of the obtained
data from bench tests and computational experiments showed a high convergence of results at
different angles of the position of the ball valve gate, which con-firms the possibility of using
the developed design of a ball valve with a servo drive for continuous smooth regulation of
the mass flow rate of sand from the sandbox nozzle body.

Keywords: locomotive sand supply system, ball valve, servo drive, continuous smooth
dosed sand supply.
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V]IK 628.517.2 : 656.2 + 06

A.A. Hazapemos, U.A. Auyros, A.H. Yykapun

AHAJIA3 AKYCTHYECKHX XAPAKTEPUCTHK
IPU MVINPOBAHUU PEJIBCOB CPEJACTBAMU MAJIOU MEXAHU3ALIUN

N CHUXKEHHUE HIYMA CUCTEM IIPUBO/IOB PEJIbCOLIIVIM®OBAJIBHBIX CTAHKOB

AnnoTauus. CTaTbs MOCBSILEHA aHANN3Y aKyCTHUYECKUX XapaKTEepUCTUK MpH HuirdoBa-
HHUH PETbCOB CPEICTBAMHU MAJIOH MeXaHH3alMH. PaccMOTpeHbI 3aKOHOMEPHOCTH (POPMHUPOBa-
HUsl CTPYKTYpPHOIl cocTaBisiromei myma. Ilpencrapiena pacueTHas cxeMa MPOEKTUPYEMOM
KaOMHBI ¢ TpeOyeMoil BennunHoi 3ByKou3osiiuu. [TponsBenén pacuér BBOAUMOM B MOJ PO-
eKTUpyeMOi KaOMHBI BUOPAIMOHHOW MOIIIHOCTH.

Ki1roueBble cj10Ba: akyCTUYECKHE XapaKTePUCTUKHU, ITM(OBAaHUE PEIbCOB, CPEACTBA Ma-
JIOW MEXaHN3aLlNN, YPOBHH 3BYKOBOT'O JABIICHUS, CHCTEMA IITyMO3aIUTEI.

Jnst nuTupoBaHus:

HazapetoB, A.A. AHaiH3 aKyCTUYECKUX XapaKTEPUCTHUK P HUTU(HOBAHUH PEIHCOB CPE-
CTBaMH{ MaJlol MEXaHHM3allMU M CHIDKEHHE IIyMa CUCTEM NPHUBOJOB PEIbCONLTH(OBATBHBIX
crankoB / A.A. Hazapetos, 1. A. Slunkos, A.H. Uykapusn // Bectauk PI'YIIC. — 2020. — Ne 1.
— C. 34-40.

A.A. Nazaretov, I.A. Yaitskov, A.N. Chukarin

ANALYSIS OF THE ACOUSTIC CHARACTERISTICS
BY GRINDING RAILS USING SMALL MECHANIZATION AND NOISE REDUCING
SYSTEMS OF DRIVES OF THE RAIL-GRINDING MACHINES

Abstract. The article is devoted to the analysis of the acoustic characteristics by grinding
rails using small-scale mechanization. The regularities of the formation of the structural noise
component are considered. The given scheme of the designed cabin with the required sound
insulation value is presented. The calculation of the vibrational power introduced into the floor
of the designed cab is made.

Keywords: acoustic characteristics, grinding of the rails, means of small-scale mechaniza-
tion, sound pressure levels, soundproofing system.

For citation:
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T.B. Bonuexk, O.B. Menvuuyenxo, A.O. Jlunvkos, C.I'. ILlIpamko

BO3HUKHOBEHUE TPAHC®OPMATOPHOMH 3/IC B CEKIIUSX SIKOPSA
TATOBOI'O SJIEKTPOJABUI'ATEJIA JIEKTPOBO3A IIEPEMEHHOI'O TOKA
B PEXKUMAX ITOJTHOI'O 1 OCJIABJIEHHOI'O IIOJIA U ITYTHU EE CHU/KEHUSA

AHHoTauus. CTaTuCTHKA 0TKa30B 000pyI0BaHU 3JIEKTPOBO30B 110 CETHU XKEJIE3HBIX JOPOT
BocrouHoro monuroHa mokaseiBaet, 4To 3¢ (eKTuBHAsA U Oe30TKa3Has paboTa SKCILTyaTHPY-
€MOr0 TapKa 3JeKTPOBO30B BO MHOT'OM 3aBHUCHT OT HaJC:KHOW pabOTHI TATOBBIX JIEKTPOABH-
rareneil. Haubosnplee 4ucio 0TKa3oB JIEMEHTOB TATOBOTO 3JIEKTPOABUrAaTENs MPUXOAUTCS
Ha KOJUIEKTOPHO-IIIETOUHBIH anmnapat. OCHOBHOI MPUUUHOH SIBIISIETCSI MPOOIIeMa HU3KOH KOM-
MYTAallMOHHOM YCTOMYHMBOCTU TSTOBBIX 3JIEKTPOJABUTrATENICH, CBA3aHHOW C BO3PACTaHHUEM
HeckomneHcupoBaHHbx D/[C, BcrencTeue oopasoBanus Tpancopmaroproit /1C, BozHHKa-
IOLIe B KOMMYTHPYEMBIX CEKLIMSX SIKOPS MIPU MyJbcanuu Toka Bo30yxkaeHus. Mccnenosan
cnoco0 moxasieHus: TpanchopmaropHoit IJIC u mpeiokeHa yCOBEpPIICHCTBOBAHHASI CH-
cTeMa ocliabJIeHus MOJIs TATOBBIX dJeKTpoasuratenei Ha 6aze IGBT-Tpan3uctopos, mo3Bo-
JISFOINAS CHU3UTH MYJIbCAIMH TOKa BO30YXKIEHHSI, YTO OKAXET MOJIOKUTEIBLHOE BIMSIHUE Ha
cHikeHue tpancpopmaropHoit D/IC 1 BO3ZHHMKAIOUIMX BHXPEBBIX TOKOB B MarHUTHOW CH-
CTEME, YTO YBEJIIMYUT CPOK CIIY>KObI KOJJIEKTOPHO-IIETOYHOTO ammapara TSroBOTO AIIEKTPO-
JIBUTATEIs.

KiroueBbie ci1oBa: TATOBBIA 3JIEKTPOJABUTaTENb, HecKoMmmeHcupoBanHas JJIC, Tpanc-
dopmaropHas 3/]C, koMMyTallMOHHAs YCTOHYHUBOCTB, ITYJIbCAIHS TOKA BO30YKICHUS, PEXKUM
ocnabnenus nomust, IGBT-rpan3ucrtop.

Jasi uuTUpoBaHMS:
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sxenus / T.B. Bonuaek, O.B. Mensauuenko, A.O. JIunskos, C.I'. [lIpamko // Bectauk PI'YTIC.
—2020. — Ne 1. — C. 41-48.

T.V. Volchek, O.V. Melnichenko, A.O. Linkov, S.G. Shramko

THE ORIGIN OF TRANSFORMER EMF IN THE ANCHOR SECTIONS OF AC POWER
ELECTRIC MOTOR IN FULL AND WEAKEN FIELD MODES AND WAYS FOR REDUCING IT

Abstract. The statistics of failures of the electric locomotive equipment on the railway
network of the Eastern training ground shows that the effective and trouble-free operation of
the operated fleet of electric locomotives largely depends on the reliable operation of traction




ISSN 0201-727X BECTHHUK PI'YIIC Ne 1/2020

motors. The largest number of failures of the elements of the traction electric motor occurs in
the collector-brush apparatus. The main reason is the problem of low switching stability of the
traction electric motors, associated with an increase in uncompensated EMF, due to the for-
mation of transformer EMF arising in switched sections of the armature when the excitation
current ripples. The method of suppressing transformer EMF was investigated and an im-
proved field weakening system for traction electric motors based on IGBT transistors was
proposed, which reduces the ripple of the excitation current, which will have a positive effect
on reducing transformer EMF and the arising eddy currents in the magnetic system, which will
increase the service life of the collector-brush apparatus of the traction electric motor.

Keywords: traction motor, uncompensated EMF, transformer EMF, switching stability,
excitation current ripple, field attenuation mode, IGBT transistor.

For citation:
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A.A. Bopobwes, H0.A. Konvyos, A.E. Myxambemos, C.O. 353es

AHAJIA3 TOKA3ATEJIEM BE3O0TKA3ZHOCTH OBOPYJIOBAHUSI
SJEKTPOIIOE3J10B 2T2M

AnHoTanus. [Ipon3Be/IcHbI pacyeT U aHAIU3 SMIIUPHICCKUX W TEOPETHISCKUX (PYHKITHN
BOCCTaHOBJICHUS 000PYAOBaHHs KOJIECHO-MOTOPHOTO OJ10Ka 3nnekTponoe3noB OT2M, a taxxke
BBITIOJTHEHO TIOCTPOEHUE (PYHKIIMU MapaMeTpa MOTOKa OTKa30B. JTO MO3BOJIMIIO CJIENIATh BhI-
BOJI 00 M3MEHEHUH HAJIS)KHOCTH PACCMaTPUBAEMOTO B pacueTax 000pyI0BaHUs B KOHKPETHBIX
YCIIOBUSIX KCIUTyaTallHH.

KaroueBsble cioBa: jxene3Has I0Opora, MEKPEMOHTHBIN MpoOer, HaJeKHOCTh, apaMeTp
ITOTOKa OTKA30B, IeKTporoe3n D T2M.
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A.A. Vorobjev, Yu.A. Koltsov, A.Ye. Mukhambetov, S.O. Zyazev

ANALYSIS OF THE INDICATORS® EQUIPMENT RELIABILITY
OF THE ELECTRIC TRAINS ET2M

Abstract. In this article the calculation and analysis of the empirical and theoretical func-
tions of the restoration equipment of a wheel-motor block of the electric trains ET2M as well
as the construction of the function parameter of the failure rate have been done. That made it
possible to conclude that the reliability of the equipment considered in the calculations under
specific operating conditions changes.
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O.A. Bopow

AKTYAJIM3AIIAA TEXHUYECKUX PEINEHUN 111 U30TEPMAYECKOTI'O ITOABUAKHOI'O
COCTABA ITPU NTEPEBO3KAX CKOPOIIOPTAIIUXCA I'PY30B

AHHoOTanus. PaccMOTpeHBI BO3MOKHOCTH COBEPIIEHCTBOBAHNS KOHCTPYKIIUY H30TEPMH-
YECKOr0 IOJABM)KHOTO COCTaBa IJIS IIEPEBO3KU CKOPOIOPTALIMXCS Ipy30B. IIpoaHanusupo-
BaHBl TEXHUKO-YKOHOMHUECKHUE MapaMeTpbl KPYIMTHOTOHHAKHBIX pedprKepaTOPHBIX KOHTEH-
HEPOB U peprKepaTOPHBIX BATOHOB C BApUAHTAMU Pa3MELICHUS XOJOUILHOTO U SHEPIreTH-
YEeCKOro 000pyIOBaHUs B M30TEPMUUECKOM Ky30Be. IIpencraBneHsl BO3MOKHOCTH MOJIEPHU-
3allUM SHEPTreTHYECKOTO U XOJIOAWIBHOTO 000pYIOBaHUS, TIO3BOJISIONICH ONTUMHU3UPOBAThH
KOMIUIEKTHOCTh CHEUATN3UPOBAHHBIX CHCTEM C LIENBIO CO3JaHMsl B IPy30BOM IOMELICHUH
TpeOyeMbIX IJIsi CKOPOIOPTAIIUXCSA TPY30B MAPAMETPOB MEPEBO3KH.

KiroueBblie ci1oBa: HempephIBHAS XOJIOAWIbHAS LIENb, aBTOHOMHBIN pedprKkepaTOPHBIHA
BaroH, KpyIHOTOHHAXKHBIN peprKepaTOpPHbIA KOHTEHHED, XOJIOAWIIbHAS YCTAaHOBKA, TeHepa-
TOPHO-TIPUBO/HAS YCTAHOBKA, CKOPOIIOPTSILLMICS TPY3, MIOJIE3HBINH 00BEM.

Juis1 uuTUpoBaHMs:

Bopon, O.A. AkTyanu3auus TEXHUYECKUX PELICHUH JUIsl H30TEPMUUECKOr0 MOABUKHOTO
cocTaBa IpH MepeBo3Kkax ckopomnoprsanumxcs rpy3os / O.A. Bopon // Bectauk PI'VIIC. —2020.
—Ne 1. - C. 56-65.

O.A. Voron

UPDATING OF TECHNICAL SOLUTIONS FOR THE ISOTHERMAL ROLLING STOCK
IN TRANSPORT OF THE PERISHABLE GOODS

Abstract. The possibilities of improving the design of the isothermal mobile composition
for the transport of the perishable goods are considered. Technical and economic parameters
of the large-volume refrigerated contours and refrigerated cars with options of arrangement of
refrigerating and power equipment in isothermal body were analyzed. The possibilities of
modernization the energy and refrigeration equipment are presented, which allow to optimize
the completeness of the specialized systems for creation of the transport parameters required
for perishable cargoes.

Keywords: continuous refrigeration chain, self-contained refrigerated wagon, large-vol-
ume refrigerated container, refrigerating unit, generator-drive unit, perishable cargo, usable
volume.
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YK 004.93.12
H.C. Komosxuna, A.FO. I[lonaowk

IPPEKTUBHOCTD HCITOJb30BAHUA HTHHOBAIIMOHHOI'O HETAT'OBOI'O
HHOABUKHOI'O COCTABA HA ITPUMEPE IIEPEBO3KH YIJISA
B AIPEC MYPMAHCKOI'O TPAHCIIOPTHOI'O Y3JIA

AHHoTauus. Paccmorpen Bompoc noBbIeHHs 3GGEKTUBHOCTH NEPEBO3KH YITIS IIyTEM
HCIIOJIb30BaHHWA IIPU €TI0 JOCTABKEC HHHOBAIITMOHHOI'O HETATOBOT'O IOABMXKHOI'O COCTaBa. HpO-
HU3BCICH CpaBHI/ITCHBHHﬁ AHAJIN3 TCXHUYCCKUX XAPAKTCPUCTUK MHHOBALIMOHHBIX U TUIIOBBIX
nmoyBaroHoB. Ha mpuMepe mporecca qOCTaBKH YISl ¢ MECT 009 B MypMaHCKHHA TpaHC-
MOPTHBIN y3€1 POBeieHa OLEHKA SKOHOMUYECKOH 3 (PEeKTUBHOCTH IKCILTyaTalluy IPYy30BbIX
MHHOBAIIMOHHBIX IMOJTYBAaroHOB ITPU CPAaBHCHUUN UX C TUIIOBBIMU.

KiroueBble cj10Ba: MHHOBALMOHHBIHM MOJIyBaroH, TUIIOBOM MOJIyBaroH, 3(()eKTHBHOCTD
MIEPEBO30YHOTO MPOLIECCa, KAYECTBEHHBIE MIOKA3aTEIH HCIOIb30BaHM MOABIKHOTO COCTABA,
MypMaHCKUH TPaHCIIOPTHBIN Yy3€ll.
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Komoskuna, H.C. DddekTuBHOCTS HCNOIB30BaHUSI WHHOBAIIMOHHOTO HETATOBOTO TIO-
JBIDKHOTO COCTaBa Ha MPUMeEpE MEPEBO3KHU YIS B agpec MypMaHCKOro TPaHCIIOPTHOT'O y3i1a
/ H.C. Komoskuna, A.YO. ITonamrok // Bectauk PI'YIIC. — 2020. — Ne 1. — C. 66-74.

N.S. Komovkina, A.Yu. Popadyuk

THE INNOVATIVE ROLLING STOCK USAGE EFFECTIVENESS BY THE EXAMPLE
OF THE COAL HAULAGE TO THE MURMANSK TRANSPORTATION HUB

Abstract. The article is devoted to the task of improvement the effectiveness of the coal
haulage by using the innovative rolling stock. The comparative study of the technical specifi-
cations of the innovative and standard open box wagons was undertaken. The assessment of
the economic effectiveness of using the freight innovative rolling stock by the example of coal
haulage to the Murmansk transportation hub was conducted.

Keywords: innovative open box wagon, standard open box wagon, effectiveness of the
transportation process, quality indicators of using the rolling stock, Murmansk transportation
hub.
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11.1O. Konosanos, IO.11. bynasun, U1.B. Bonkos

PACHIMPEHUE ®YHKIINOHAJIBHBIX BO3MOXKHOCTEM ®OPCYHKHU NECOYHHAIIbI
ITHEBMATHYECKOU CUCTEMBI IIECKOITIOJAYHN IOKOMOTHUBOB

AnHoTanus. PaccMaTpuBaeTcsi MoaepHU3alHsl KOHCTPYKIUH (POPCYHKH B YaCTH MpUMe-
HEHUs PETyJIUPOBOYHOr0 BUHTA C KOMIUIEKTOM >KMKJIEPOB M MOJEIMPOBAHNE BO3HUKAIOIINX
IIPY 3TOM INPOLIECCOB B CHCTEME MecKomnoaadu. [lomyueHsl annpoKCHMUPYIOIUE 3aBUCHMO-
CTH, YIPOLIAIOIIHIE TTOAO0P AUAMETPa OTBEPCTHSI JKUKJIEpa PEryIMpOBOYHOTO BUHTA, OCHOBEI-
BasICh Ha CKOPOCTSX MIOTOKA BO3/IyXa B XapaKTePHbIX ce4eHUsX. [lomydeHbl 3HaueHUsI AuaMeT-
POB OTBEpCTHH JUIsl HAaHOoJIee pacIPOCTPAaHEHHBIX 3HAUEHUH KOJIMYECTBA I101aBAEMOT0 IIECKa
C y4E€TOM peKOMeHAaluil nmo cesoHHoMy pacxoay — 3,1; 2,3 u 1,6 mm ansa 1200; 900 u

600 r/MuH, COOTBETCTBEHHO.

KiroueBble ciioBa: cucrema IMECKOIo a9 JIOKOMOTHBA, HCIIPCPhIBHAA IUIaBHAA JO3UPO-
BaHHasi 1mojava 1ecka, pel"yJ'II/IpOBO‘IHLIf/i BUHT, CPCAHAA CKOPOCTb UCTCUYCHUS.
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P.Yu. Konovalov, Yu.P. Bulavin, 1.V. Volkov

EXPANDING THE FUNCTIONALITY OF THE SANDBOX NOZZLE
OF THE LOCOMOTIVE’S PNEUMATIC SAND FEEDING SYSTEM

Abstract. This article discusses the modernization of the nozzle design in terms of using
the adjusting screw with a set of jets and modeling the processes that occur in the sand supply
system. Approximating dependencies are obtained that simplify the selection of the orifice
diameter of the adjusting screw jet, based on the air flow rates in the characteristic cross sec-
tions. The values of the hole diameters for the most common values of the amount of sand
supplied were obtained, taking into account the recommendations for seasonal consumption —
3,1; 2,3 and 1,6 mm for 1200; 900 and 600 g/min, respectively.
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VJIK 629.4.077 : 629.4.087
0O.B. Kpusowes, B.B. byzaenxo, U.1U. Cocnos, O.B. Manaxos, B.B. Manaxosa

CTEH/I JIJIsI UCCJAEAOBAHMS XAPAKTEPUCTUK B3AUMOJIEMCTBUS DJIEMEHTOB
TPEHUS JUCKOBOI'O TOPMO3A

Annortamus. [Tpemioxxena KOHCTPYKITUS CTEH 1A [T UICCIIETOBAHMS B3aUMO/ICHCTBUS dJIe-
MEHTOB TPEHUS JUCKOBOTO TOPMO3a B PEKUME OTHOCHTEIHLHOTO BpaleHus. | TaBHOM MHHO-
BallMeH CTEH/A SIBJISICTCS TOPMO3HAS KOJIOAKA, Ha KOTOPOW MOXKHO Pa3MeEIIaTh TOPMO3HBIC
HAKJIAJIK¥ pa3uaHOi ¢opmbl 1 mnomand. [Ipu atom ko3 PummeHT nepekprIThs TUCKOBOTO
TOPMO3a MOXKET JOCTUTATh €NUHUIIBL. TOpPMO3Has KOJIOIKA OJTHOBPEMEHHO SIBIISETCS JIeMEH-
TOM, KOTOPBIA HEMOCPEACTBEHHO UCIIONIB3YETCS ISl U3MEPEHUS CUJIBI TPEHUS TEH30METpHYe-
ckuM MeTostoM. CTeH]] 00ecTIeunBaeT CHIIOBOE B3aUMOICHCTBHE Pa0OUYMX AIEMEHTOB JTIUCKO-
BOT'O TOPMO3a C YaCTOTOH BpareHus: TopmMo3Horo jucka 210; 360; 640; 1006 u 1480 o6/muH,
YTO B Mepecyere Ha JIMHEHHYI0 CKOPOCTh cocTapisiet 43; 74; 133; 208 u 307 kM/4 cooTBeT-
ctBeHHO. CTeH T ITO3BOJISIET POBOIUTH UCCIICIOBAHUS B YCIOBUSX, OJIM3KUX K PEAIbHBIM, I10
KPUTEPHUSAM PEATH3YEMBIX CHJI, TEMIEPaTypbl, MAaCCOTa0APUTHBIX XaPAKTEPUCTHUK U OTHOCH-
TETHHBIX CKOPOCTEH TTePEMEIIICHHUS.

KiioueBbie cj10Ba: HaTYpHBIA CTEH, DKCIEPHUMEHTAIBHBIE HUCCICIOBAHUS, IVCKOBBINA
TOPMO3, TOPMO3HOM JTUCK, TOPMO3HAs KOJIOJIKA, CHJIa TPEHHsI, KOA(PDUIIMESHT TPESHUSI.
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CTeHp T KCCIE0BaHMS XapaKTEPUCTHK B3aUMOICHCTBHUS SJIEMEHTOB TPEHUS TUCKOBOTO
topmo3sa / }O.B. Kpusomes [u np.] / Bectauk PI'YTIC. — 2020. — Ne 1. — C. 83-88.

Yu.V. Krivosheya, V.V. Bugaenko, I.1. Sosnov, O.V. Malakhov, V.V. Malakhova

STAND FOR CHARACTERISTIC RESEARCH OF THE FRICTION ELEMENTS INTERACTION
OF A DISK BRAKE

Abstract. A stand design is proposed for studying the interaction of the friction elements
of adisk brake in relative rotation mode, the main innovation of which is a brake pad, on which
brake linings of various shapes and sizes can be placed. The brake pad is also an element that
is directly used to measure the frictional force by the tensometric method. The stand allows
you to conduct research in conditions that are close to real, according to the criteria of the
realized forces, temperature, weight and size characteristics and relative speeds of movement.

Keywords: full-scale stand, experimental studies, disc brake, brake pad, friction force, fric-

tion co-efficient.
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NHOOPMAIIMOHHBIE TEXHOJIOI'MMU,
ABTOMATHUKA U TEJEKOMMYHHUKAIINU

VIIK 62-503.56 + 06
P.B. Jlobos

HCIOJIb30BAHUE METO/IA IPUHSATHS PEINEHUA ICUMBO
B TEXHUYECKHX CUCTEMAX VIIPABJIEHUSI MHOT'OITPUBOJIHBIMA OB bEKTAMU
IrOPOACKHUX HACOCHBIX CTAHIINH

AHHoTanus. PaccmarpuBaeTcs BO3MOXHOCTh MOJIEPHU3UPOBAHHOTO METOa MOCIeI0Ba-
TEJIBHOTO CYXEHHS HCXOJTHOT0 MHOXeCTBa BeKTOpHBIX olleHoK (IICUMBO) B cucreme aBTo-
MaTHYECKOTO YIIPABJICHUS FOPOACKUX HACOCHBIX CTaHUMH. Llenbro MCIonp30BaHUs METoxAa
[ICUMBO sBnsieTcs coOKpalieHue yaacTus Jula, mpuaumatomiero pemenue (JITIP), B ynpas-
neHuu cucteMoi. IlpencrapneH anropuTM peaau3alui METoAa, KpUTEpUH YIIpaBlIeHus, pa-
BUJIa COCTABJICHUS] NCXOIHON TaOIMLIBl BEKTOPHBIX OLIEHOK. [IprBeneHo onncaHue cucTeMsbl
BOJIOCHA0KCHHS.

Kuarouessle cioBa: [ICUMBO, metoa pemieHust MHOTOKpUTEpUAIbHBIX 3aj1ad, aBTOMaTH-
YecKoe yIpaBlieHHE, HACOCHBIE CTAHIIUM, CUCTEMBbI BOJOCHA0KEHHUS 1 BOJIOOTBEICHHS, YHEP-
ro3¢GeKTUBHOE YIpaBIeHHE, METO/ IPUHATHS PEIICHUH, CUCTEMBI YIPABICHUS MHOTOIIPH-
BOJHBIMU 0OBEKTaMHU.

J1st uuTHpOBaHNA:

Jlo6os, P.b. Mcnons3zoBanne Metona npunaatus pemenuii [ICUMBO B TexHHYECKHX CH-
CTeMax YIpPaBJICHUS MHOTONPHUBOIHBIMH OOBEKTaMH TOPOJICKUX HACOCHBIX CTaHLUHA /
P.b. JIo6osB // Becthuk PI'VIIC. —2020. — Ne 1. — C. 89-95.

R.B. Lobov

THE USE OF THE DECISION-MAKING METHOD AS CRISVE IN THE TECHNICAL
CONTROL SYSTEMS OF MULTI-DRIVE OBJECTS OF URBAN PUMPING STATIONS

Abstract. The possibility of the modernized method of the continuous reduction of the
initial set of vector estimates (CRISVE) in the automatic control system of urban pump stations
is considered. The purpose of using CRISVE method is to reduce the participation of the de-
cision maker (LPR) in the management of the system. The algorithm of the method implemen-
tation, control criteria, rules of drawing up the initial table of vector estimates are presented.
The description of water supply system is given.

Keywords: CRISVE, the method of solving multi-objective problems, automatic control,
pumping stations, water supply and sanitation, energy-efficient management, decision-making
method, control systems of multi-drive objects.
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YIIPABJIEHUE N JIOTUCTUKA HA TPAHCIIOPTE

VIIK 656.07 + 658.7
B.B. 3yoxos, H ®@. Cupuna

©®OPMHUPOBAHUE METOJOJOTHYECKHX OCHOB ®OPMAJIM3ATINH
NHOOPMAIIMOHHLBIX ITOTOKOB TPAHCIIOPTHO-IOTUCTHYECKOU CUCTEMBbI

AnHoTanus. PaccMoTpeHa KOHIeNTyalIbHask MOJIEITh B3aUMOICHCTBHS HHPOPMATMOHHBIX
HOTOKOB TPAHCIOPTHO-TIOTUCTUYECKOH crcTeMsl. [Ipeaoxkena MeTononorus popMann3anim
WHQOPMAIIMOHHBIX TTOTOKOB TPaHCIOPTHO-JIOTUCTUYECKOW CHCTEMBI, B3aUMOYBS3bIBAIOIIAS
TPaHCHIOPTHO-TEXHOJIOTUYECKUE TPOLIECCH (MOAMPOLIECCH) MEXIY CYObEKTaMi CUCTEMBI H
WCTIOTTHUTEIISIMH MTPOIECCOB (ITOAIMPOIIECCOB) HAa OCHOBE IMOYYCHHBIX 3HAHUN 00 00J1aCTAX UX
peann3alyy 1 peCypCHBIX BO3MOXKHOCTSX CyOBEKTOB CHCTeMbl. MeTomoiorus hopMann3anuu
WHQOPMAIMOHHBIX TOTOKOB MPUMEHSIIACh MPU CO3AaHUM MPOTPAMMHBIX MPOIYKTOB, MPO-
IIEANINX TOCYTapPCTBEHHYIO PETHCTPALUIO.

KaioueBble ¢10Ba: TpaHCIIOPTHO-TEXHOJIOTHUECKHE MPOLIECCHI, KOHIETITYaJIbHAS MOJIETIb,
WHQOPMAIMOHHbIE TOTOKH, (hopMai3anus, CyObEKThl CUCTEMbI, HCIIOTHUTENN TPOIIECCOB.

J1st uuTHpOBaHNA:

3y0koB, B.B. ®opmupoBaHre METOIOIOTHYECKHX OCHOB (hOpManu3alui HHPOPMAIHOH-
HBIX IOTOKOB TPaHCIIOPTHO-JI0rUcTHYecKol cuctemsbl / B.B. 3yokos, H.®. Cupuna // Bectauk
PI'YIIC. — 2020. — Ne 1. — C. 96-102.

V.V. Zubkov, N.F. Sirina

THE METHODOLOGICAL BASES' FORMATION OF THE FORMALIZATION
INFORMATION FLOWS OF THE TRANSPORT AND LOGISTICS SYSTEM

Abstract. A conceptual model of the information flows™ interaction of the transport and
logistics systems is considered. It was proposed the formalization methodology of the infor-
mation flows of the transport and logistics system, mutually binding transport-processes (sub-
processes) between entities of the system and implementing processes (sub-processes) on the
basis of acquired knowledge about the areas of their implementation and resource capabilities
of the regional system. The formalization methodology of the information flows was used
when creating software products have passed state registration.
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V]IK 656.225:656.22.3
HA. Kexuw

AJAIITUBHAS CUCTEMA IIVIAHUPOBAHMUS )KEJIE3HOJOPOXKHBIX ITEPEBO30OK
JJISA PASBETBJIEHHBIX ITIOJIMT'OHOB C TIPEOBJIAJJIAHUEM MAJIOMOIIHbBIX
BAT'OHOIIOTOKOB

AHHoTanus. PaccMorpena npo6iema 3¢ GeKTUBHON OpraHu3alii MaJJOMOIIHBIX BHYTPH-
JOPOKHBIX BarOHOIIOTOKOB Ha Pa3BETBJICHHBIX MOJHMIOHAX C HEOOJBIION MPOTSKEHHOCTHIO
HanpapieHui. [IprBeeHpI OCHOBHBIE MPUHIIMITBI OPTaHU3ALMN BarOHOMIOTOKOB O CUCTEME
B3aUMOYBSI3aHHBIX TPYIIOBBIX MOE3/I0B, 00paIaoIIUXCs TI0 TBepioMy rpaduky. [Ipoananu-
3MpPOBaHbl OCHOBHBIC TUIIBI M HICTOYHHUKH JaHHBIX, IPUMEHSIEMBIE TIPU IUTAHUPOBAHUH IPY30-
BBIX IEPEBO30K. JlaHBI PEIIOKEHNUS 110 TOCTPOEHUIO aJallTHBHON CUCTEMBI IIIAHWPOBAHUS
MePEBO30K, HCIOIB3YIONIEH JOCTYITHbIE HH()OPMAIIMOHHBIE U TEXHOJIOTHYECKHE PE3EPBHI JIs
MOBBIILICHHS Kau€CTBa TPAHCIIOPTHOI'O 00CITY>KHBAaHHSI OTIPABUTEIIEH MEJIKHUX U CPEAHUX Tap-
TUil rpy30B. OOOCHOBaHBI YCIOBHUS MEpPeXoa K COKPALICHHBIM CPOKaM IPeABAPUTEIILEHOTO
COTJIaCOBAHUS MEPEBO30K I JAaHHOM KaTeTOPUH KJINEHTOB KeJIe3HOM JOpOoTH.

KuaroueBble ci1oBa: opranu3anys BarOHOIIOTOKOB, TNIAHMPOBAHKE, TaHHBIE, TBEPABIHN Irpa-
¢uK, cornacoBaHue.

JJ1st ntuTHpOBaHNS:

Kexum, H.A. AgantuBHas cucTeMa IUIAHUPOBAHUS JKEIIE3HOOPOXKHBIX TEPEBO30K IS
Pa3BeTBJICHHBIX TOJIMIOHOB ¢ Mpeo0ialaHueM MaJIOMOIIHBIX BaroHonoTokos / H.A. Kekur
/I Bectauk PI'YIIC. — 2020. — Ne 1. — C. 103-110.
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N.A. Kekish

ADAPTIVE RAILWAY TRANSPORTATION PLANNING SYSTEM FOR BRANCHED
POLYGONS WITH PREVALENCE OF LOW-POWER INTRA-WAGON TRAFFIC

Abstract. The problem of the efficient organization of low-power intra-wagon traffic at
the branched polygons with a small length of lines is considered. The basic principles of the
organization of intra-wagon flows according to a system of the interrelated group trains oper-
ating on a regular schedule are given. The main types and sources of data used in planning
freight transportation are analyzed. Proposals are given for the construction of an adaptive
transportation planning system, which uses available information and technological reserves
to improve the quality of the transport services for consignors of small and medium shipments.
The conditions for the transition to a shorter period of a preliminary approval of the transpor-
tation for this railway customers’ category are justified.

Keywords: the organization of intra-wagon flows, planning, data, regular schedule, coor-
dination.
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A.C. Kpasey

PA3BBUTUE METOAOB OPI'TAHU3AIIUU ITEPEBO30OYHOI'O TPOLECCA B YCJIOBUSAX
MYJUBTHUAT'EHTHOTI'O PBIHKA KEJIE3HOAOPOKHBIX I'PY30BBbIX IEPEBO30OK

AHHOTanus. M310kKeH MoaAXox K BOIIpOcaM ONTUMHU3ALUHN MapaMETPOB PACHpPENCICHUS
3€pHOBBIX T'PY30IIOTOKOB B JKEJIE3HOJOPOKHOM IMPUIIOPTOBOM TPAaHCIOPTHO-TEXHOJIOTHYE-
CKOM CHCTEeMe, YUHUTBIBAIONINH PerHoHaIbHbIC HHYPACTPYKTYpHBIE TOKA3aTen U SKOHOMHKO-
reorpaguyeckre napamMeTpbl HAKOIUICHHSI IPY30B B YCIOBHSAX MYJIbTHAr€HTHOI'O TPAHCIIOPT-
Horo pbeiHka. CopMHpOBaHa MOJENb MEPEBO30YHOIO IMPOIECcca, MPEACTaBIsIonas coboi
JIBYXKPUTEPUAJIbHYIO 3a7ady LEJOYUCIEHHOTO MAaTeMaTU4YeCKOr0 IPOrpaMMHpOBAHUS.
[IpennoxeH anropuT™, B COOTBETCTBHH C KOTOPBIM PEATM30BaHa M JOBEIEHA 10 YHCIEHHBIX
pE3yIBTAaTOB B CPEJIE CUCTEMBI AHAIMTUYECKHUX BBIUMCICHUHN MPOLEAYPa HAXOKACHUS ONTH-
MAaJIbHOTO 110 JBYM KPUTEPHSIM PacHpeleieHUs IOTOKOB 3€pHOBBIX I'py30B. IIpoBeneH cpas-
HUTENIBHBIA aHAJIN3 MTOJIyYEHHBIX BAPUAHTOB PACIIPEENECHUS IIPU BBOJIE OTPAaHHUYCHHH.

KuroueBble coBa: MyJIbTHAareHTHOCTb, MYJIBTHMOJAIbHAS MIEPEBO3KA, PACIIPENEICHNE
IPY30II0TOKOB, TPAHCIIOPTHO-TEXHOJOTHUECKAS] CUCTEMA, KPUTEPUI ONITUMU3ALINH.
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1 tMTMPOBaHMSA:

Kpasen, A.C. Pa3zButue MeTOAOB OpraHHu3aliM MEPEBO30YHOIO MpolEecca B YCIOBHAX
MYJIBTHAT€HTHOTO PHIHKA JKEIEe3HOI0POKHBIX IPpy30BbIX nepeBo3ok / A.C. Kpasen // BectHuk
PI'VIIC. - 2020. — Ne 1. — C. 111-120.

A.S. Kravets

DEVELOPMENT OF METHODOLOGY THE ORGANIZATION OF TRANSPORT PROCESS
UNDER THE CONDITIONS THE MULTI-AGENT MARKET
FOR RAILWAY TRANSPORTATION

Abstract. The approach to optimizing the distribution parameters of the grain freight flows
in the port railway transport and technological system is described, taking into account re-
gional infrastructure indicators and economic and geographical parameters of cargo accumu-
lation in a multi-agent transport market. A model of the transportation process is formed,
which is a two-criterion problem of integer mathematical programming. An algorithm is pro-
posed, the procedure for finding the optimal distribution of the grain cargo flows according to
two criteria, is implemented and brought to numerical results in the environment of a system
of analytical calculations. A comparative analysis of the obtained distribution with the options
introduction of some restrictions is carried out.

Keywords: multiagency, multimodal transportation, distribution of cargo flows, transport
and technological system, optimization criterion.
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I Kyuunckuii, B.H. 3yoxoe, H.H. Mycuenxo, A.A. I'opouenxo

PA3BUTHUE TPAHCIIOPTHO-JIOTUCTUYECKOM CUCTEMBI
JJIA HOBBIINEHUS 2OPEKTUBHOCTHU NIEPEBO30OK

AHHoTamus. PaccmoTpeHa peanuzanys MporpaMMbl MO Pa3BUTHIO MOAXOJIOB K IMOPTaM
A3zoBo-YepHOMOpcKoro OacceifHa B YCIIOBHAX CHEHUAIN3ALNH OCHOBHBIX HalpaBlICHUN J10-
pory; noBeiieHne 3¢ (HEeKTHBHOCTH SKCIUTyaTallMOHHOM paboTs! noporu u kommanuu «PXK/[»
B [I€JIOM; YITy4IIIEHHE B3aUMOJIEHCTBHSI C TPY30BIIaI€TIbIIAMH U OTIEPATOPaMH MOIBUKHOTO CO-
CTaBa MpPU HCIOJB30BAHUN JUCIETYEPCKOH HH(OPMALMOHHOW JIOTUCTHYECKOH CHUCTEMBI,
oOecrieunBaroLIell ynpasieHne OTTPy3KOH U MOABOIOM Ipy30B K nmoptam AYb.

KuaroueBble cj10Ba: pazieneHrne OCHOBHBIX HAMIPABIECHUH IS MACCAKUPCKUX U TPY30BBIX
NEPEeBO30K, MporpaMma pa3BUTHS MOAXOAOB K mopTam A3oBo-UepHoMopckoro OacceliHa,
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UPPOBBIE TPAHCTIOPTHO-IOTUCTUYECKHUE CUCTEMBI, TPAHCIOPTHO-JIOTUCTHIECKOE YIIpaBlie-
HUE MPOIYCKOM IMOE3A0MOTOKOB.

s nuTupoBaHus:

PasBuTHE TPaHCIOPTHO-TOTUCTUYECKOW CUCTEMBI JUTsl OBBIMIECHHS 3P PEKTUBHOCTH Tiepe-
Bo3ok / JI.I. Kyuwmnckuii, B.H. 3ybkoB, H.H. Mycuenko, A.A. I'opauenko // BectHux
PI'VIIC. - 2020. — Ne 1. — C. 121-128.

D.G. Kuchynsky, V.N. Zubkov, N.N. Musienko, A.A. Gordienko

DEVELOPMENT OF THE TRANSPORT AND LOGISTICS SYSTEM TO IMPROVE
TRANSPORT EFFICIENCY

Abstract. We consider the implementation of the program on development of the ap-
proaches to the ports of the Azov-Black sea basin in terms of specialization of the main road
directions; improving the efficiency of exoperational works roads and the Railways company
as a whole; improved engagement with freight owners and operators of rolling stock when
using the dispatching information logistics system which controls the shipment and supply of
goods to the ports as a whole.

Keywords: separation of the main directions for passenger and cargo transportation, the
program for the development of approaches to the ports of the Azov-Black sea basin, digital
transport and logistics systems, transport and logistics management of train traffic.
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II.M. Tuxonos

TPACOAHAIMTHYECKASI MOJIEJIb PECYPCHOI'O OBECIIEYEHNSI CETEBOY
OPTAHU3ALIMOHHO¥M CTPYKTYPHI IPU PET'YJIMPYEMOM 3AKYIIOYHOM ITPOLIECCE
(HA IIPUMEPE XOJIJJUHTA «P3KI»)

AHHoTanus. Pa3paborana koHIEeNTyanbHAasA U rpaOaHaIUTHIECKAsT MOJEIb PECYPCHOTO
o0ecrieyeHus ceTeBOM OpraHn3alliOHHON CTPYKTYpHI Ha ipuMepe xonaunara «PXK/Iy».

B kauecTBe KOHLENTYaJIbHOTO MPENCTABICHUS IPOLIECCa PECYPCHOI0 obecneueH s mpe-
JIOXeH rpad B BHUIE MPOCTPAHCTBEHHO OPUEHTHUPOBAHHOM CETEBOM COHIBUY-MOZEIH, KOTO-
pBIf mpencTaBisieT cOO0H MHOTOYPOBHEBYIO apXUTEKTYpPy areHT-OpUEHTHPOBAHHOTO MOJie-
ymupoBanus. Kaxaplii ypoBeHb rpada KOHIENTYaaIbHONH MOJIEIH UMEET CBOH (PYHKIIMOHAJIb-
HBIH MOJTYJIb M LIENH CyIecTBOBaHU:A. KOHIeNTyanbHas MOJENb MOKa3bIBAET MPOLIECCHI PETy-
JUPOBaHUS 3aKyTIOYHOHN AEATEIbHOCTH, BO3IEHCTBHE CETEBOTO HHTErpaTOpa, pECypCHBIE MOo-
TOKH, ¥ UHBIC B3aUMOJICHCTBUS MEKAY CyOBEKTaMu MpaBa (arecHTaMu), pacio0KEHHBIMHA Ha
ypoBHSX Tpada.

Jua rpadoaHaTUTHYECKOTO MPENCTaBICHUS W (hOpMATN3allii BO3ICUCTBYIOIMNX (PaKTo-
POB, a TaKKe KOHILEHTPAIMU Ha MpOIeccaXx PecypcHOro odecreueHus (Kak MaTepHalbHBIX
MOTOKaX M MOTOKAX YCIIYT), IPEAJIOKEH Tpad B BUAE TUNIOCKOH (OTHOYPOBHEBOI CXEMBI) ILIa-
HETapHOH paguaibHO OPHUEHTHPOBAHHOW CETH areHT-OPHUEHTHPOBAHHBIX CYOBEKTOB IIpaBa.
Mexay areHTaMy IUIAHETAPHOW paJualbHO OPUEHTUPOBAHHOM CETH IIOKA3aHbI PECYpPCHBIE
MOTOKH, 00pa3yIolIne TOpU30HTANbHBIC CBS3U. [Ipormecchl peryarupoBaHus 3aKylOYHON Jes-
TEIBHOCTH U BIMSHUA CETEBOIO HHTErPaTOPa MOKA3aHbl B BUAC BEPTUKAIBHBIX BO3ACHCTBUN
Ha areHTOoB.

KuaroueBble cjioBa: rocyIapCTBEHHBIE 3aKYIKH, CETEBBIE CTPYKTYPHI, yIpaBIE€HUE pe-
CYpPCHBIMHU MOTOKaMH, MaTEMATUYECKOE MOJICIIMPOBAHNE, ar€HT-OPUEHTHPOBAHHOE MOJEIH-
poBaHue, rpadoaHaTUTHIECKAs] MOJIEINb.

Jasi uuTUpoBaHMs:

Tuxonog, [1.M. I'padoananurnyeckas MoJIeNIb PECypCHOT0 00CCIICYCHHS CETEBOM OpTraHu-
3alIMOHHOMN CTPYKTYpPHI MPH PEryIMPYyEeMOM 3aKyMOYHOM IIpoliecce (Ha MpUMepe XOJIUHTa
«PXK[») / II.M. Tuxonos // Bectauk PI'VIIC. — 2020. — Ne 1. — C. 129-136.

P.M. Tikhonov

THE GRAPH-ANALYTICAL MODEL OF THE RESOURCE PROVISION OF THE NETWORK
ORGANIZATIONAL STRUCTURE AT UNDER CONTROLLED PROCUREMENT-RELATED
PROCESS (ON THE EXAMPLE OF THE «<RZHD» HOLDING)

Abstract. The conceptual and graph-analytical model of the resource provision of the net-
work organizational structure on the example of the «RZhD» holding was developed.

As the conceptual representation of the resources™ provision process the graph proposed in
the form of the spatially oriented network multi model, which is the multi-level architecture
of the agent-based modeling. Every level of the graph of the conceptual model has own func-
tional module and the goals of existence. The conceptual model shows the processes of regu-
lating procurement activities, influence of a network integrator, resource streams and other
interaction between states subjects (agents) located of the graph levels.
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For graph-analytical presentation and formalization of influencing factors, as well as con-
centration on resources provision processes (such as material streams and service streams), the
graph proposed in the form of a plan (single-level diagram) planetary radially oriented network
of the agent-oriented states subjects. Between the agents of the planetary radially oriented net-
work resources it is shown the streams that form the horizontal connections. The processes of
the controlled procurement-related activity and influence of a network integrator are shown as
vertical influence on agents.

Keywords: government procurements, network structures, resources provision manage-
ment, mathematical modeling, agent-based modeling, graph-analytical model.
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AN Xawees
TEXHOJIOI'US PACYETA ITIOTEPBb HA KEJIE3HOJOPOKHBIX ITEPEE3/IAX

AnHoTamus. PaccmoTpeHa knaccuukanus >Kene3HOA0POKHO-aBTOMOOMIIBHBIX Tepece-
yeHul. [IpoBenieH aHaIU3 KeNe3HONOPOKHBIX nepee3noB CeBepo-KaBka3ckol sxene3Hon 10-
porH, MOIeKAIINX 3aMEHE Ha aBTOJIOPOXKHBIM MyTENpoBOJ. B pe3ynbraTe aHamm3a BBISB-
JIEHBI OCHOBHBIE ITapaMeTphl KEIE3HOAOPOKHOTO TIepee3 ia, BIHUSIONINE HA TEXHUIECKHE 110~
Ka3aTeNnu JOPOKHOro ABMKEHHs. C MOMOIIbI0 UIMUTALMOHHOTO MOJIETIUPOBAHUS B IPOrPaMMe
PTV Vissim mocTpoeHbl MOJENN KEIE3HOOPOKHBIX MEPEE3I0B ¢ Pa3IHYHBIMU Tapamer-
pamu. [lo pe3ymbpraTaM UMHUTAITMOHHOTO MOJICITHPOBAHUS ITOCTPOEHBI SMITUPUIECCKUE 3aBUCH-
MOCTH TIOTEPh BPEMEHH aBTOMOOMIBHOTO TPAHCIIOPTA, PUBEACHBI TpadUKA U PYHKIIUU W3-
MEHEHHUS TIPOITYCKHOM CITOCOOHOCTH KEJIe3HOIOPOKHOTO TIepee3a B 3aBUCUMOCTH OT Iapa-
METpPOB TIepees3ia.

KiaroueBrble ci1oBa: Xene3HOIOPOKHBIN TIepees]], )KeIe3HOI0POKHO-aBTOMOOMIIEHOE Tie-
pecedeHne, UMUTAIIMOHHOE MOJICTTUPOBaHIE, TIOTEPU TPAHCTIOPTA, IPOIYCKHAS CIIOCOOHOCTH,
3aJIep>KKa TPAHCIIOPTHBIX CPEICTB.

Jas uuTupoBaHus:
Xarmes, A.M. TexHosorus pacyera moTeph Ha JKEJIC3HOIOPOXKHBIX mepeesnax / AWM. Xa-
meB // Bectauk PI'YIIC. — 2020. — Ne 1. — C. 137-144.
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A.l. Khashev

TECHNOLOGY FOR CALCULATING LOSSES AT RAIL CROSSINGS

Abstract. The classification of the rail-automobile intersections is considered. The analysis
of the rail crossings of the North Caucasus railway to be replaced by a road overpass is carried
out. Based on the results of the analysis, the main parameters of the rail crossing that affect
the technical indicators of the road traffic are identified. Models of rail crossings with different
parameters are constructed using the simulation device. Based on the obtained results of sim-
ulation, a technology for calculating the total delays of vehicles at a rail crossing has been
developed, and graphs and functions for changing the capacity of a rail crossing depending on
the classification of the crossing have been constructed.

Keywords: rail crossing, rail-automobile intersection, simulation, transport losses, capac-
ity, vehicle delay.
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B.I". Jlvicenko, O.B. Kyokuna, H.A. Ilonosa

OIIPEJIEJIEHUE I'PAHUIL YYACTKA TATOBOM CETH
C YCTOMYUBBIM KOPOTKHUM 3AMBIKAHUEM

AHHoOTamus. PaccMOTpeHBI BONPOCHI aBTOMATH3MPOBAHHOIO ONPEIENICHUS TPAHHULL
Y4acTKa MEXKITOJACTAaHIIMOHHOM 30HBI C YCTOMYHMBBIM KOPOTKUM 3aMBIKAHUEM B TATOBOM CETH
MIEPEMEHHOr0 TOKa, OCHOBaHHOM Ha JIOTMYECKOM aHAJIM3E PEAKIMH YCTPOMCTB pEIEHHON 3a-
IIMTHI Ha JaHHOE KOPOTKOE 3aMbIKaHue. Peann3anus npemioskeHHOro crnocoda, mo3BojuT 110-
BBICUTB OIIEPATUBHOCTH U TOYHOCTh OIIPEJIEIECHUS MECTA [IOBPEXKACHUSI, COKPATUT YHCIIO KOM-
MyTAalMi NpU NOUCKE, YTO NPUBEIET K YMEHBUIEHUIO BEPOSITHOCTH PA3BUTHUS aBAPUU.

KuroueBsble cJI0Ba: 3JIEKTPOTITOBBIE CETH, YCTPOICTBA peIeHOM 3alUThI, KOPOTKOE 3a-
MBIKaHHe, O0HAPY>KEHHE MECTa TIOBPEXKICHHS.

JlJ1st uMTHpOBAHMS

JIsicenko, B.I'. Onpenenenue rpaHul] y9acTka TSITOBOW CETH C YCTOWYHBBIM KOPOTKHM 3a-
Mmbikanuem / B.I. JIeicenko, O.B. Kyokuna, H.A. [Tonosa // Bectauk PI'VIIC. — 2020. — Ne 1.
—C. 145-152.
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V.G. Lisenko, O.V. Kubkina, N.A. Popova

DETERMINING BOUNDARIES OF THE POWER NETWORK SECTION
WITH A SUSTAINABLE SHORT CLOSE

Abstract. The issues of the automated determination of the boundaries of a section of an
inter-substation zone with a stable short circuit in a traction AC network based on a logical
analysis of the reaction of relay protection devices to this short circuit are considered. Imple-
mentation of the proposed method will improve the efficiency and accuracy of determining
location of the damage and reduce the number of the transportation modes which will decrease
the possibility for an accident.

Keywords: electric traction networks, relay protection devices, short circuit, damage loca-
tion detection.

For citation:
Lisenko, V.G. Determining boundaries of the power network section with a sustainable
short close / V.G. Lisenko, O.V. Kubkina, N.A. Popova // Vestnik RGUPS. — 2020. — Ne 1. —
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MOJIEJIMPOBAHUE CUCTEM M INIPOLHECCOB

Y]IK 656.2 + 06
B.C. Koganes, C.M. Kosanes, A.B. Cyxanos

AJAIITUBHBIE CETEBBIE MOJAEJIN CJIMSAHUA MYJIBTUCEHCOPHBIX TIAHHBIX
B I'HBPU/IHBIX TUATHOCTHYECKUX CUCTEMAX

AnHoTanus. PaccMaTpuBaeTcst HOBBIM THOPHUIHBIN MTOAXOA K THATHOCTHPOBAHUIO TEXHU-
YeCKHUX OOBEKTOB Ha OCHOBE MYJBTHCCHCOPHBIX JAHHBIX B YCIOBHSIX HEOJHOPOTHOCTH HC-
xontHOM mH(popMarmu. i 3TUX 1ieNeldl mpeaaraeTcss HOBBIM KJIacC allalTUBHBIX HEeWpOHe-
YETKUX MOJENEl ¢ MUCIOIh30BaHNEM METOJIONIOTUH KOMOWHHUPOBAHUS CBUAETEIHCTB JleMl-
crepa — llleddepa. Momens [lemncrepa — llleddepa mpencraBisier MHOTOCIOWHYIO CETh
HEHPOHOB, COOTBETCTBYIOIIUX THUIIOTE3aM COCTOSIHUH KOHTpOJIMpyeMoro o0bekTa. CereBas
mozens Jemncrepa — llleddepa pynkunonmpyer n o0ydaeTcst COBMECTHO C HEHPOHEUETKOM
MOJIEJIbI0, IMHTUPYIOIIEH mporecc (OPMUPOBAHUS IMITMPHUECKUAX OIEHOK THUTIOTE3 Ha OC-
HOBE CYOBEKTUBHBIX MPEAMOYTECHUI IKCIIEPTOB O BIUSHHUH PA3IMYHBIX (DAKTOPOB HA TUATHO-
CTUYCCKHE pelieHus. JIOCTOMHCTBOM JaHHON TMOPUIAHON MOJCNN SIBJISICTCS BO3MOXKHOCTB
COBMECTHOM aJlanTalliiy MapaMeTpoB JIBYX BXOMAIINX B HEE MOJEIEH B Mpoliecce O0yIeHHS,
YTO TIOBBIIIAET JTIOCTOBEPHOCTH PE3YIHTATOB BEIUMCICHUHN 33 CUET MHOTOO0OPa3Ms HCIIONIb3ye-
MOM 3KCIIEPTHO-CTATUCTUYECKON MHPOpPMAUK. ATaNTUBHOCTh THOPUIIHON CHCTEMBI TaKkKe
JTaeT BO3MOXKHOCTh Peaju3allid HOBOrO MOAX0AA K BBIYUCICHHUIO BEPOSITHOCTHBIX OLEHOK T'H-
MoTe3 Ha OCHOBE KOMOMHHMPOBAHUS HECKOIBKUX CBUIETENBCTB ITyTeM OOyUeHHS THOPHIHON
CHCTEMBI Ha JAHHBIX OT HECKOJIBKUX UCTOUYHHUKOB.

KuaioueBsble ¢ji0Ba: TEOPHs CBUACTEILCTB, HEHPOHEUETKUE CETH, CIUSHUE TaHHBIX.

st uuTHpOBAHUS:

Kosanes, B.C. AnantuBHblE CETEBbIC MOJEIH CIHUSIHUS MYJIbTUCEHCOPHBIX JAHHBIX B TH-
OpunHbIx auarHoctuueckux cuctemax / B.C. Kosaner, C.M. Kosanes, A.B. Cyxanos // Bect-
uuk PI'VIIC. — 2020. — Ne 1. — C. 153-162.

V.S. Kovalev, S.M. Kovalev, A.V. Sukhanov

ADAPTIVE NETWORK MODELS OF THE MULTISENSOR DATA FUSION
IN HYBRID DIAGNOSTIC SYSTEMS

Abstract. The problem of modeling the values of local (internal) elastic characteristics of
the polymeric frictional composites determined by the operator of the concentration of stress
fields has been solved. The specified operator is a fourth-rank tensor connecting the local stress
values at an arbitrary point in an inhomogeneous medium with external (aver-age) stresses
applied to the composite. Epoxy-phenol based on the tribocomposites with dispersed additives
of rubber, alumina, graphite and barite which are fiber-reinforced unidirectional by E-glass are
considered. The numerical model calculations of local elastic characteristics such as compo-
nents of the stress concentration tensor and fibrous polymeric frictional composites, taking
into account changes in the concentrations of their heterogeneity elements, were performed.

Keywords: simulation, polymeric frictional composite, inclusion, fiber, matrix, stress con-
centration operator.
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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.
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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 peaKo/Ierny NPHHUMAIOT pellleHHe 0 BO3MOKHOCTHU MyOJIMKALIMH CTATHU TOJIBKO PH
HAJIMYMH TOJIOKUTEIbHON peleH3nu.

7  Bce pacxoabl 0 MOATOTOBKe K MYOJUKAIIMA ¥ U3IAHUIO )KyPHAJIA OIUIAYHBaeT YHHBEPCHTET, B TOM
YHcJIe H IOYTOBBIE PACXO0/ABI MIPH NMEpPechlUIKe )KypHAJia aBTOpaM.
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Kparkasa nundopmanus o :xKypHaie

HayuHo-TexHuueckuii )xypHan «BecTHHK POCTOBCKOrO rocyaapcTBEHHOTO YHHBEPCUTETA MyTel COOOLICHHS»
(«Bectauk PI'YTIC») 3apeructpupoBa B PenepaiibHoil ciryx6e no Haa3opy B chepe cBsi3H, HHPOPMAIIHOHHBIX TEXHO-
soruii u MaccoBbix koMmmyHuKanuii (POCKOMHA/I30P), ceunerensctBo o peructparuu [11 Ne ®C77-77245 ot 20 Ho-
siops 2019 r. XKypHan mMeeT MEXIyHApOIHBINA cTaHOApTHBIN cepuanbHbli HOMep (ISSN 0201-727X), nprcBOCHHBIH
Kuwxnoit manatoit Poccuiickoit @enepanuu.

VYupenurenem u nzaarenem sBisercs denepanbHoe roCyIapcTBEHHOE 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,
mpogeccop B.1. KomecHukos.

B cocrtaB penaknuonHoH Koyeruu BXoaaT Beaymue yueHsle PI'YIIC, a Takke Apyrux TPaHCIIOPTHBIX U aKajie-
Mu4eckux yHuBepcutetoB CeBepo-KaBkasckoro pernona, Mocksbl, Cankt-IletepOypra, Yipauns! ([{HenmponeTpoBckuit
rOCY/apCTBEHHBIN TEXHUYECKUH YHUBEPCUTET JKEIE3HOAOPOKHOIO TpaHcnopTra uM. akal. B. JlasapsHa, r. JIHenponer-
poBck), Pecrybnuku benapycs (benopycckuit rocyaapcTBeHHBIN yHUBEPCUTET TpaHCIopTa, I'. 'omens), Yerickoit Pec-
myOnuku (OcTpaBCKUi TeXHUYeCKHH yHUBEpcHTeT, T. OcTpaBa), [Tomsmn (Cune3ckuii TeXHHUECKUi yHUBepCHUTeT, I. Ka-
toBune), @pannyu (YHuBepcutet a0 Mas, 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-
CKHMX M3JlaHnH, BeIyCKaeMbIX B Poccuiickoit @enepannu, B KOTOPBIX PEKOMEHAYETCS ITyOJIMKannsl OCHOBHBIX PE3yJIbTa-
TOB AWCCEPTAIN HAa COMCKAHWE YUSHOH CTETIeH! KaHAMIaTa U NOKTopa Hayk» (pemienue [Ipesummyma BAK Ne 6/4 ot
06.02.2004 r.). XKXypHax BoIrex Bo Bce IOCIeayoIue peaakn [lepedHs.

«Bectauk PI'YIIC» — nognucHoe uznanue. C 2004 roaa >xypHai BKIIOYEH B KaTajor MOJAMUCHBIX M3JAHUN
arentcTBa «Pocnedarsy (B ciennansHoM Katajore «[CA3ETBI. JKXYPHAJIbI» 3apeructpuposan noa uaaekcom 53720).

[Moanucartsest Ha )KypHaI MOXKHO B JIFOOOM OTIIEJICHUH CBSI3M, PACIIPOCTPAHETCs )KypHaJ Ha Teppuropun 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 HayKu Poccum, IEHTpaIbHBIM U 30HATBHBIM HayYHO-TeXHUIecknM Onbnuorexkam, HVU napopmarmm.

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.

Tenedon: +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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YBakaeMble yuTaTe !
Bb1 MoskeTe moANUCATHCS HA HALI 5KyPHAJ B JIIOOOM OT/AeJIeHMH CBSI3H.
Hupexe xxypuaia no karaiory «Pocneuarn» 53720

IMoaHoTeKCTOBAs Bepcusi cTaTell HAXOAUTCS B OTKPLITOM /IOCTYIIe HA caiiTe
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A.I1. KoHOHEHKO (aHTTHHACKUI TEKCT)

Koppekropsr: A.B. Apramonos, T.B. bpoackas, T.W. Hcaesa,
H.C. ®enopona, T.M. UecHokoBa,

A.Il. KoHOHEHKO (aHTTHHCKHH TEKCT)
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