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Pabora IIOCBAIIICHA anpo6au1/n/1 B YCJIOBUAX HCIBITATCIIBHOI'O CTCHAA «IIATHUK — IMOANATHUK) I'PYy30-
BOr'O BaroHa MOJMMEPHBIX KOMIIO3ULMOHHBIX MaTEPHUAJIOB C MHKAICYJIUPOBAHHON JKHIKOW cMa3koil. [lomnu-
MEPHBII KOMIIO3UT Ha OCHOBE TEPMOCTOHKOTO KOHCTPYKIIMOHHOTO rTonnamMuia heHmioHa C-2 BBITOIHSIT POJTb
MAaTpHIIBI, B KOTOPYIO BBOIMIUCH HAITOIHHUTEIN — MOAUMUIIPOBaHHBIN oiuTeTpadTopsTHicH D4Mb u Muk-
POKAIICYJIBI CO CMa309YHBIM MaTepuaioM. 13 3Toro KomMmo3uta ObUTH H3rOTOBJICHBI TA0JIETKH, 3alIPECCOBAHHBIC
B METAJNIMYECKYIO MPOKIAJIKy ISATHUK-MOANATHUKOBOTO y371a. B mpomnecce TpeHHs: Maciao U3 MUKPOKAICYJI
MOMAAaeT Ha MOBEPXHOCTh TpeHH, (OpMHUPYs HA HEW CMa304YHYIO TUICHKY, KOTOpasi COXpaHIEeTCsl U TIPH BbI-
COKHMX Harpyskax Ha MpOTsSHKCHUU JJIUTCIIBHOIO BpEMCHHU. CKOHCTPYI/IpOBaHHHﬁ HUCITBITaTENILHBIN CTCH/[ ObLI
000pYZOBaH U3MEPHUTEIBHBIM KOMIIEKCOM, ITO3BOJISIIOIINM PETHCTPUPOBATh HArpy3Ku U KO3 (UIIMEHT Tpe-
HUs Ha TpuOokoHTakTe. IlomyueHHble pe3ynbTaTsl MoKaszand 3QpQPeKTUBHOCTh MPUMEHEHHS MPEATIOKESHHBIX
KOMITO3UIIMOHHBIX MaTCpUajioB B TpI/I6OCI/ICTeMe (IATHUK — NOAIIATHUK I'PY30BOI'0 BaroHa.

Kniouesvie cnosa: Tpenne, n3HOC, TpUOOIJIOTHS, TOTMMEPHBIE KOMITIO3UTHI, CMa304YHbII MaTepuall, ru-
OpHIHbIC HATIOJHUTEIN, MUKPOKAIICYJIMPOBAaHIE, CMa304YHas IJICHKAa Ha TPHOOKOHTAKTE, TEH30METPHSL, UCIIbI-
TaTeJbHBIN CTEH/, I THUKOBBIN y3€Il FPy30BOTO BaroHa.
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The work is devoted to approbation under the conditions of a “truck center plate” test bench of a freight
car of the polymer composite materials with encapsulated liquid lubricant. The polymer composite based on
structural heat-resistant polyamide phenilon-2 played the role of the matrix which was injected fillers modified
polytetrafluorethylene F4AMB and microcapsules with lubricants. This composite was made of tablets pressed
in a metal gasket center plate hub. In the process of friction, the oil from microcapsules gets to the friction
surface and forms a lubricant film on it which remains at high loads for a long time. The designed test bench
was equipped with a measuring complex that allows registering loads and friction coefficient on the tribocon-
tact. The obtained results showed the efficiency of the proposed composite materials in tribosystem “truck
center plate”.

Keywords: friction, wear, tribology, composites, lubricants, hybrid fillers, microencapsulation, lubri-
cating film on tribocontact, strain measurement, test bench, truck center plate of the freight car.
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Huddysus 6opa u Apyrux yIpOUHSIONINX 3JIEMEHTOB B TOBEPXHOCTHBIE CJIOW CTAJIM MTPOBE/EHA C HC-
MTOJI30BaHUEM JKEJIE3HOJOPOKHBIX TOPMO3HBIX KOJOAOK, B COCTaB KOTOPHIX BBEIEHBI aMOpP(HEBINA OOp, OK-
CHUIIBI TUTAHA, BaHAIMsI, MONMKUOIeHa U Bonb(dpama. [losiBnenne MonnbaeHa u Bonb(paMa B COCTaBE CTABHBIX
00pa3noB 3aUKCUPOBAHO METOZOM OKE-JIEKTPOHHOM CIEKTPOCKOMUH. Pe3ynbTaTel H3MepeHHi MUKPOTBEp-
JOCTH M MHJIEKCA TUTACTUIHOCTH 00pa3IOB MOATBEPAWIIH TOBHIIIIEHHE JaHHBIX XapaKTEPHCTHK, YTO CBHUJIEC-
TEJNBCTBYET 00 YIIPOYHEHUH TOBEPXHOCTH 00Pa3LiOB U MOBBIIICHUH UX U3HOCOCTOUKOCTH.
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Diffusion of boron and other reinforcing elements into the surface layers of steel were carried out by
using railway brake pads, which composition included amorphous boron, oxides of titanium, vanadium, mo-
lybdenum and tungsten. The appearance of molybdenum and tungsten in the composition of steel samples has
recorded by the Auger-electron spectroscopy method. The measuring results of the microhardness and plas-
ticity index of the samples have confirmed the increase in these characteristics which indicates the strength-
ening of the surface of the samples and the increase in their wear resistance.

Keywords: atomic interactions, chemical binding, hardening elements, impurity elements.
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Hccnenyercs 3aBUCUMOCTh (PU3NUECKO-MEXAaHUYECKUX U TPUOOJIOTMYECKUX CBOWCTB KOMIIO3MTA Ha
OcHOBe apoMartuueckoro nonuamuna @enusnon C-2 oT coctaBa U COAEp)KaHHUs HAaHOZ00AaBOK U HAHOMOANUDU-
LIUPOBAaHHBIX HanojHureneil. [IpoBeneHs TpuOOIOrHUECKUE UCIBITAHUS, UCCIEA0BAaHbl (PU3UKO-MEXaHUIe-
CKHE XapaKTEePUCTUKH KOMIIO3UTOB C Pa3IMYHBIM MaCCOBBIM COCTABOM HAHOHAIIOJIHUTEIS U HAHOZOOABOK Me-
TO/I0M HaHOMH/AEHTUPOBAHU, TAKHE KAK MUKPOTBEPAOCTh, MOAYJb YIIPYTOCTH, MHAEKC TUIACTUYHOCTh MaTe-
puana. [IpoBeneHs! HcibITaHKs Ha cxaTre oOpasua i yrouneHus kodhdunuenta [lyaccona. [IpoBenenHbIi
KOMIIJICKC MCCJIEIOBaHUM 00ecieunBaeT paloHaIbHbBIH COCTaB BHOCUMOTO HAHOHAIOIHUTEINS U HAaHOA00a-
BOK B MaTpPUILy KOMIIO3UTA.

Kniouesvie crosa: noauMepHblii KOMIO3UT (PEHUIIOH, HAHOpa3MEPHBIE HATIOIHUTEIH, TPUOOIOTHYe-
CKHUE CBOMCTa, HAHOMHJCHTUPOBAHUE, (PU3NKO-MEXaHMUECKHE CBOWCTBA KOMIIO3UTA.
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The dependence of the physicomechanical and tribological properties of the composite based on the
aromatic polyamide Phenilone C-2 on the composition and content of nano-additives and nanomodified fillers
is investigated. Tribological tests were carried out, the physicomechanical characteristics of composites with
different mass composition of nanofiller and nano-additives by nanoindentation, such as microhardness, mod-
ulus of elasticity and material plasticity index, were investigated. Tests on the compression of the sample to
clarify the Poisson's ratio. The complex of studies carried out providing a rational composition of the nano
filler and nano-additives to the matrix of the composite.
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Keywords: phenolone polymer composite, nanoscale fillers, tribological properties, nanoindentation,
physical and mechanical properties of the composite.
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HccnenyeMble aHTHOPUKIIMOHHBIE TIOKPBITHS MPEACTABISAIOT COOOH KOMIIO3UT C KapKacoM H3 CIICIIH-
IBHOU TEXHUYECKOH TKaHH, Ha JIMLEBYIO, pad0odyto CTOpoHYy KOTOpoii BeiBeaeHo 100 % nureit Gpropomiacra
(«nonuden»), a Ha U3HAHKY, MPUIIETAIONIYIO K cyOcTpaty, = 95 % uureit monmmumuaa («apumua T»). Lenpro
HCCIIEOBAHMM, PACCMOTPEHHBIX B HACTOSIICH paboTe, sSBIsSETCS YCTAaHOBICHUE aare3WOHHONW MPOYHOCTH B
3aBHCHMOCTH OT HArpy3K{ OTBEPIKICHUS KOMIIO3UIIMOHHOTO MOKPHITHSA. OCHOBOW JIJIsl U3TOTOBJICHUS CBSI3Y-
torero sBisercs snokcuaHas cmona 3/1-20 (TOCT 10587-72) ¢ oTBepauTeeM NOTUITHICHIIOIINAMUHOM, B
KadyecTBe HaMOJHUTENeH 100aBsuuchk TypounHoe Macio mapku Tn-22C (TOCT 101821-2001) u noporrok
mern (I'OCT 4960-2009). Ha ocHOBe CpaBHUTENBHBIX AKCIEPUMEHTAIBHBIX WUCCIICIOBAHUN aAre3ud aHTH-
(OPUKITMOHHOTO KOMITO3UITHOHHOTO TTOKPHITHS K Pa3IMYHBIM METAIUTMYECKAM CyOCTpaTaM JoKa3aHa MPUHIIH-
MHagbHAsS BO3MOXKHOCTh M TEPCIEKTHBHOCTh NMPUMEHEHHUS JAHHOTO MATPUYHOTO CBS3YIONIETO Ha OCHOBE
SIOKCUIHON CMOJIEL.

Kntouegvle crosa: anre3snoHHas MPOYHOCTh, HATPY3Ka OTBEPKIEHUS, SIIOKCHTHAS CMOJIA, METaJUIAYe-
CKHI1 cyOCTpaT, peXUMBbI OTBEP)KICHUS aIT€3NOHHOTO IITBA.
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The antifriction coatings under study are a composite with a frame made of special technical fabric,
on the front working side which 100 % of the fluoroplastic filaments («polyphene») are drawn, and about 90 %
of the polyimide («arimide T») on the wrong side adjacent to the substrate. The purpose of the studies consid-
ered in this paper is to establish the adhesive strength depending on the hardening load of the composite coat-
ing. The basis for the manufacture of the binder is epoxy resin ED-20 (GOST 10587-72) with hardener poly-
ethylene polyamine, turbine oil of the Tp-22S brand (GOST 101821-2001) and copper powder (GOST 4960-
2009) were added as fillers. On the basis of comparative experimental studies of the adhesion of antifriction
composite coatings to various metal substrates, the fundamental possibility and promising application of this
matrix binder based on epoxy resin has been proved.

Keywords: adhesion strength, solidification load, epoxy resin, metal substrate, solidification modes of
adhesion joint.
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HUccnenoBano BIHSHUE CIIOUCTO-CHITMKATHBIX MHHEPAJIOB (MOHTMOPHILIOHUTA), MOAU(DUIIPOBAHHBIX
aM(pOTEePHBIMU ¥ KaTHOHHBIMHU IMOBEPXHOCTHO-aKTUBHBIMH BEIIECTBAMH, HA MEXaHHUYECKUE M TCPMHUECKUC
XapakTepuCcTUKH moyimamuia 6. M3ydeHo BnusiaHue Moau(UKaTOpa-COBMECTHTEIST HA OCHOBE CTHPOJI-ITUJICH-
OyTHJICH-CTUPOJIBHOTO Kay4dyKa, MOJUPHUIIMPOBAHHOTO MAJICHHOBBIM aHTHPHUIOM, Ha CBOHCTBA KOMITO3HIINI
Ha OCHOBE MoJInaMuia 6 pa3IMYHBIX KOMMEpPUYECKUX Mapok. [loka3zana HEOOX0IMMOCThL 0OOCHOBAHHOTO BhI-
0opa Mou(HUKATOPOB ISl PErYIMPOBAHUS MTOKA3aTeNIeH KOMITO3UTOB.

Knioueswvie cnosa: monnumepHple HAHOKOMITIO3UTBI, CIIOUCTBIC CHIIMKATHI, TIOJIMaMH]] 6, MOHTMOPHILIO-
HUT, amboTepubie [IAB, karnonnsie [1AB, MaleMHOBBIN aHTHIPHT.

MECHANICAL AND THERMAL PROPERTIES OF THE COMPOSITE
BASED ON NANOREINFORCED POLYAMIDE 6

Lazorenko Georgy Ivanovich

Rostov State Transport University (RSTU),
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Kukharsky Alexander Vitalievich
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Olkhovatov Dmitry Viktorovich
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Engineer,

phone +7 (863) 272-63-52,

e-mail: olkhovatovdmitry@gmail.com

In this paper, the effect of the layered silicate minerals (montmorillonite) modified by amphoteric and
cationic surfactants on the mechanical and thermal characteristics of polyamide 6 were studied. The effect of
the modifier based on styrene-ethylene-butylene-styrene rubber modified by maleic anhydride on the proper-
ties of the compositions based on polyamide 6 in different commercial brands. The necessity of the modifiers’
reasonable choice for the regulation of composites indicators is shown.

Keywords: polymer nanocomposites, layered silicates, polyamide 6, montmorillonite, amphoteric sur-
factants, cationic surfactants, maleic anhydride.
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SHEPI'US CBA3U BOJIBHIEYIJIOBBIX I'PAHUILL 3EPEH B KEJIE3E,
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Muranas IOpuii ®enoposny

HOxwub1ii HayuHsIi IeHTp PAH,

naboparopust «TpaHCIIOPT U HOBBIE KOMITO3UIIMOHHBIE MATEPUAITBD,
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e-mail: ymigal@mail.ru

Konecaukos Biaagumup UBanoBu4
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npesunent PI'YIIC,

akajgeMuk PAH,

kadenpa «Teoperndeckas MexaHUKay,

JIOKTOP TEXHHMYECKUX HaYK, TIpodeccop, 3aBenyromuii kKadheapoii,

tenepon +7 (863) 245-49-29,
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C moMomb0 Moaenu O0NbIIeyrI0BON IPaHHLIbI IPOBEACHBI KBAHTOBO-XHUMHYECKUE PacUeThl 3HEP-
I'MH B3aUMOAEHCTBHS aTOMOB Ha TPAHUIIAX 3€PEH B XkKene3e. B kadecTBe MPUMECHBIX U JIETHPYIOLINX JIEMEH-
TOB PacCMOTPEHBI 3JIEMEHTHI IIEPBOTO U BTOPOTO MeproAoB. [loka3aHo, 4TO MPOYHOCTH CBSI3U HA TPaHUIIE 3e-
PEH CYIIECTBEHHO 3aBHCHUT OT THIA TPUMECHBIX aTOMOB. B uwacTHocTH, OOp W yIrJIepoja YCHIIMBAIOT CBS3b
MEX[y 3epHaMH, a HUHEPTHbIE ra3bl 0cnabssiroT. [lomydeHHbIe pe3yIbTaThl COrNIACYIOTCS C U3BECTHBIMU JKC-
NEPUMEHTAIBHBIMU JaHHBIMU U PE3yJbTaTaMH PacueTOB, IPOBEICHHBIX paHee C HCIIOIb30BAHUEM IUIOCKON
MOJIETN TPAHHUIIBL.

Kniouegvie cnosa. MexaToMHBIE B3aUMOJEUCTBUS, XUMHUECKas CBA3b, YIPOUHSIOUINE 3IEMEHTHI,
MIPUMECHBIE HJIEMEHTHI.

BINDING ENERGY OF HIGH-ANGLE IRON GRAIN BOUNDARIES CONTAINING
ATOMS OF FIRST AND SECOND PERIODS

Migal Yuri Fedorovich
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Rostov State Transport University (RSTU),
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phone +7 (863) 272-62-72,
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Kolesnikov Vladimir Ivanovich

Rostov State Transport University (RSTU),
President of RSTU,

Academician of the Russian Academy of Sciences,
Head of Chair «Theoretical Mechanicsy,

Doctor of Engineering Sciences, Professor,

phone +7 (863) 245-49-29,

e-mail: kvi@rgups.ru

Quantum-chemical calculations of the interaction energy of atoms at grain boundaries in iron were
carried out by using the model of a high-angle boundary. The elements of the first and second periods are
considered as impurity and alloying elements. It is shown that the bond strength at the grain boundary substan-
tially depends on the type of impurity atoms. In particular, boron and carbon strengthen the bond between the
grains, and inert gases weaken. The results obtained are in agreement with known experimental data and the
results of calculations performed earlier using a flat model of the boundary.

Keywords: atomic interactions, chemical binding, hardening elements, impurity elements.
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AHAJIMTUYECKOE MCCJIEJOBAHUE HEJMHEHHOW MEXAHUYECKOU
CUCTEMBI C IIOJYTOPA CTEIEHSAMU CBOBO/bI

HexaeB BukTop AjnekceeBuY
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JOKTOp TEXHUYECKUX HayK, mpodeccop,

teaedon +7 (381) 237-60-82,

e-mail: nehaevva@rambler.ru

Huxonaes Bukrop AnekcanapoBuy
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kaenpa «Teoperndeckas MEXaHUKa»,

JIOKTOP TEXHUUYECKUX HaYK, mpodeccop, 3aBeayroniuii kadeapoi,
teaedon +7 (381) 237-60-82,

e-mail: NikolaevVA@omgups.ru

Cadponosa Mapuna IOpreBHa

OMCcKkHii TocyaapcTBeHHBIN yHUBEpcuTeT myTei coobmenus (OmI YIIC),
kadenpa «TeopeTndeckas MEXaHUKa»,

ACIHUPAHT,

tenedon +7 (381) 237-60-82,

e-mail: robin_55@mail.ru

BrmmonHeHo aHATUTHYECKOE MCCIIEAOBAHNE ITOBSACHNS HEJIMHEHHON MEXaHMYSCKOM CHCTEMBI C ITI0-
JIyTOpa CTENEeHAMHU CBOOOBI. Tak Kak BHEIIHES BO3MYIICHUE OIMCHIBACTCS TAPMOHUYECKON (DYHKITHEH, TO
HCHI/IHGI\/'IHEUI CHUJ10Bas XapaKTCpI/ICTI/IKa KOMHGHC&TOpa BHCIITHECT O BO36y)K[IeHI/I$1 FapMOHI/I‘IeCKI/I JII/IHCapI/I3y-
etcs. Torma paccmaTprBaeMasi 3a/1a4a CTAHOBUTCS Kak OBl IMHEHHOW. AMILTUTYA MOANIPHITHBAHKS Tpy3a 0y-
JIET BCTPEUAThCS U B JIEBOM, M B ITPABOM YACTAX BBIPAKEHUS JJIS1 HEE.

Knouesvle cnoea. ypaBHEHUS IBUKCHHS, KOMIICHCATOP BHEIIHETO BO30YXKACHUSA, AeMII(ep BI3KOTO
TPEHUs1, CUIOBBIE XapaKTEPUCTUKU, TApMOHUYECKAs JIMHEapU3allksl, pacu€THas CXeMa, JIMHEHHas NPY>KUHa.

ANALYTICAL PROBE OF THE NONLINEAR MECHANICAL SYSTEM
WITH ONE AND A HALF DEGREES OF FREEDOM
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The analytical study of the nonlinear mechanical system with one and a half degrees of freedom. As soon
as external indignation is described by harmonious function, nonlinear power characteristic of the compensator
bar of external excitement is harmoniously linearized. Then the considered problem becomes as linearing. The
amplitude of the bouncing of the load will be found in both the left and right parts of the expression for it.

Keywords: equations of the movement, compensator bar of external excitement, snubber of viscous
friction, power characteristics, harmonious linearization, settlement scheme, linearing spring.

YK 621.8 + 06

MEXAHM3MbI BKIIIOYEHUSA SJIEKTPOMAI'HUTHBIX MY®T
C CEPBO2®®PEKTOM

Ilep6ak IéTp HukonaeBu4

PoctoBckmii rocyaapcTBeHHbIH yHUBepcuTeT myTer coobmenus (PIYIIC),

344038, r. PocroB-na-/lony, mi1. PoctoBckoro Crpenkosoro [lonka Hapogroro Omomuenus, 1. 2,
kadeapa «IlyTb u myTeBoe X03IHCTBOY,

JIOKTOP TEXHUUYECKUX HayK, mpodeccop,

tenedon +7-928-145-66-05,

e-mail: SPN55@mail.ru

I'nyookoB Hukonaii HukosiaeBu4

PocroBckwii TocynapcTBeHHbIN yHUBepcuTeT myTei coobmenus (PIYIIC),
kadenpa «[1yTh 1 IyTeBOC XO3SIHUCTBOY,

ACIUPAHT,

tenedon +7-961-290-00-63,

e-mail: nikolaygv@mail.ru

[MpencraBiens! pe3ynbTaThl Pa3pabOTKH KOHCTPYKIIMA MHOTOJUCKOBOM ()PUKIMOHHONW MY(QTHI Ipe-
JeTbHOI0 MOMEHTA € 3JIEKTPOMArHUTHBIM YIIPAaBICHUEM JUISI IPHUBOJIA TPEXIUIHHACIBHOIO raiikoBepTa Iy Te-
Boit MammmHEI [IMI'. [IpenioxeHo BBHIMOTHUTh MEXaHU3M BKIIFOUEHUS My(PTHI C BKIFOYEHHEM B HETO YCHIIH-
TEJNBHOTO 3BEHA, YTO 3HAYUTEIBHO CHIKAET Pa3Mephl IIyCKOBOTO 3JIEKTPOMArHuTa U He0OOXOAUMBIE 3aTPaThl
3JIEKTPO3HEPTUH TSl paboThl My THI. [IpeacraBneHs! pe3ynbTaTsl HCCIEIOBAHUH MO OLICHKE BEJIMYUHBI U CTa-
OMIbHOCTH KO3 (GUIMEHTA TPEHHS aphl «CTaJlb — CTAIb B Macjie» MPH JIEKTPOMArHUTHOM CLEIUICHHH.

Kniouesvie cnosa: Mydta NpeaeabHOr0 MOMEHTA C JIEKTPOMAarHUTHBIM YIPaBIEHHEM, MEXaHU3M
BKITIOUYEHUS], YCUIIMTEIILHOE 3BEHO, KOOQQHUIMEHT TPEHHS TIPH SIEKTPOMArHUTHOM CIICTIIICHHH.

MECHANISMS FOR ELECTROMAGNETIC SWITCHES INCLUSION
WITH SERVO EFFECT

Shcherbak Peter Nikolayevich

Rostov State Ttransport University (RSTU),
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Doctor of Engineering Sciences, Professor,
phone +7-928-145-66-05,

e-mail: SPN55@mail.ru

Glubokov Nikolay Nikolayevich

Rostov State Ttransport University (RSTU),
Chair «Track and Track Facilities»,
Postgraduate,

phone +7-961-290-00-63,

e-mail: nikolaygv@mail.ru

The article presents the results of the design development of the multi-plate friction clutch of the ulti-
mate torque with an electromagnetic control to drive the three-spindle nutrunner of the SGP track machine. A
mechanism for switching on the coupling is proposed to be performed with the inclusion of an amplifying
element in it, which significantly reduces the size of the starting electromagnet and the necessary energy costs

162




ISSN 0201-727X BECTHHUK PI'YIIC Ne 4/2018

for the operation of the coupling. The results of studies on the assessment of the magnitude and stability of the
friction coefficient of a “steel and steel-in-oil” pair under electromagnetic coupling are presented.

Keywords: electromagnetic clutch with electromagnetic control, switching mechanism, amplifying el-
ement, friction coefficient in electromagnetic clutch.
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SKCHEPUMEHTAJIBHBIE NCCJIEJOBAHUA AKYCTHYECKUX XAPAKTEPUCTHK,
BJIMAIOIINX HA PABOTHHUKOB JIOKOMOTHUBHBIX BPUI'A/l MOTOBO30OB

SInukoB UBaH AHaToJIbeBUY
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344038, r. Pocto-Ha-/lony, mi1. PoctoBckoro CtpenkoBoro Ilonka Hapoanoro Ononuenus, A. 2,
HAy4YHO-UCCIIE0BATEIbCKAsl YaCTh,

3aMECTUTENb TUPEKTOPA.

Kadenpa «Barons! u BaroHHOE XO3SMCTBOY,
KaHAu1aT TEXHUYECKUX HAYK, JTOLEHT,
tenedon +7 (863) 272-62-80,

e-mail: yia@rgups.ru

IIpuBeneHsl pe3yNbTaThl SKCIIEPUMEHTANBHBIX HCCIEIOBAHUN aKyCTHUECKHUX XapaKTEPUCTHK, CO3/1a-
BaeMbIX Ha pabounx MecTax B KaOMHAX MAalIMHUCTOB, KOPILYCOB ABUraTejield BHYTPEHHEr0 CTOpaHus pu OT-
KPBITBIX U 3aKpBITHIX IITOPKAaX KarloTa MOTOBO30B, KOTOPBIE MO3BOJIAT OMPEAEIUTh CHEKTPAIbHBIA COCTaB
[IymMa U peaoKUTh HHKEHEPHBIC PEIICHUS] CUCTEMBI IITyMO- U BHOPO3aIUTHI.

Knioueswvie cnosa: nurym, MOTOBO3bI, KaOWHa, ABUraTeIb BHYTPEHHETO CTOPAHHsI, KarloT.

PILOT STUDIES OF THE ACOUSTIC CHARACTERISTICS INFLUENCING
WORKERS OF DIESEL LOCOMOTIVE CREWS

Yaitskov Ivan Anatolievich

Rostov State Transport University (RSTU),

2, Rostovskogo Strelkovogo Polka Narodnogo Opolcheniya sq., Rostov-on-Don, 344038, Russia,
Scientific and Research Department,

Deputy Director.

Chair «Cars and Car Facilities»,

Candidate of Engineering Sciences, Associated Professor,
phone +7 (863) 272-62-80,

e-mail: yia@rgups.ru

The results of the pilot studies of the acoustic characteristics created in the drivers™ workplaces in
cabins, the working of the internal combustion engines at the opened and closed blinds of the diesel locomo-
tives™ crowling are given in this article and allow to define a spectral distribution of noise and to propose
engineering solutions of a system noise and vibroprotection.

Keywords: noise, diesel locomotives, cabin, internal combustion engine, cowling.
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kaenpa «BaroHsl 1 BArOHHOE X035HCTBOY,
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JIOKTOP TEXHUUYECKUX HayK, mpodeccop,

tenedon +7 (863) 272-62-67.

e-mail: eps@rgups.ru

Omnpenenensl Hauboee palMoHaIbHBIE BAPUAHTHl KOHCTPYKIIMKA XOMOBBIX YacTeH I MPUMEHEHUS
Ha M30TEPMHUYECKOM MOJBIKHOM cocTaBe. [IpoBeieH cpaBHUTEIBHBIN aHATN3 TUHAMUYECKUX Ka4eCTB X0J10-
BBIX YacTel MacCaKUPCKOTO U TPY30BBIX BATOHOB C UCIIOJIb30BAHUEM DKCIIEPUMEHTAIBHBIX JAHHBIX, 4 TAKKE
CPENCTB MATEMATHUYECKOIO MOIECIUPOBAHMSL.

Kntouegvle crosa’ criekTpanbHasi INIOTHOCTh, MOJETH, TEJIEXKKA, YCKOPEHUS, TUTABHOCTh X072, K03(-
(UIUEHT TUHAMHYECKOM J00aBKH, M30TEPMHUCCKUI BaroH, rpy30BOH BaroH, TMHAMHYCCKUE KaueCTBa

TO THE QUESTION OF THE CHOICE OF RUNNING GEARS
FOR PERSPECTIVE ISOTHERMAL ROLLING STOCK

Voron Oleg Andreyevich
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Bulavin Yuri Pavlovich
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Candidate of Engineering Sciences, Associated Professor,
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Volkov Igor Vasilievich

Rostov State Transport University (RSTU),
Chair «Electric Rolling Stock,

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

e-mail: igorvolkovrnd@rambler.ru

The most rational variant of designs of the undercarriage for use on the isothermal railway wagon
have been determined. A comparative analysis of the dynamic properties of the passenger and freight wagon
using experimental data and mathematical modeling has been performed.

Keywords: undercarriage, the isothermal railway wagon, passenger wagon, freight wagon, the dy-
namic properties.
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Komapos Koncrantus JleonnioBuy4
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tenedon +7 (383) 328-05-68,
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BacanaeBa AHHa AHApeeBHa

Cubupckuii rocyaapcTBeHHbIH yHHBepcuTeT myTei cooduienus (CI'YIIC),
kagenpa «be30macHOCTb KU3HEACATETLHOCTIY,
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tenedon +7 (383) 328-04-92,

e-mail: kaneva253@rambler.ru

[lo MHEHHIO aBTOPOB, TMOHITHE «OMACHOM 30HBD» Ha JKEJIE3HOAOPOKHOM TPaHCHOPTE
METOJIOJIOTUIECKH HEJJOCTATOYHO pa3paboraHo. B cBs3u ¢ mOBceMeCTHBIM BHEApPEeHHEM HH()OPMAIIMOHHBIX
TEXHOJIOTMH, pPa3BUTHEM KOHIEHIMK IUPPOBOA IKEJIC3HOW JOPOrH TOSBISIOTCS JIOTOJHUTEIBHBIC,
MEPCIIEKTHUBHBIC BO3MOXKHOCTU 00CCIICUeHHsI 0€30IMaCHOCTH JIBHXKEHHUS, a TAKXKE PAOOTHUKOB, BBIITOJIHSIOLUX
paboTel B omacHO# 30He. B pabore mpemiokeH psj OpraHU3AlMOHHO-TEXHUYECKHMX MEPONPUATHN H
PEKOMEHJIAIMI 110 3aluTe PaOOTHUKOB OT (DaKTOPOB KHHETHUYECKOH, MOTCHIMAIBHOMN, JCKTPUYSCKOW U
JIPYTUX BHUJOB DHEPTMU B OMACHBIX 30HaX. OOOCHOBaH MpOrHO3 olOecredeHus: 0€30MacHOCTH JABIKEHUS U
CHIDKEHUS POPECCHOHALHOTO PHCKA MPH MPOU3BOJICTBE CIOXKHBIX U OTBETCTBEHHBIX BHJIOB Pa0OT.

Knrouegvle crosa: 6€30NMaCHOCTD IBUKECHHS, )KEIIE3HOIOPOKHBIN TPAHCIIOPT, OTMIACHAS 30HAa, OTTACHBIN
MTPOM3BOCTBEHHBIN (DaKTOp, PUCK, 1M POBas JKeIe3Has 10pora, JCKTPUISCKas SHEPTHsl.

EVELOPMENT OF THE CONCEPT OF «DANGER ZONE»
IN RAILWAY TRANSPORT WITHIN THE CONCEPT OF «DIGITAL RAILWAY»

Medvedev Vladimir Ilyich
Siberian State Transport University (SSTU),
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According to the authors, the concept of the «dangerous zone» in railway transport is methodologically
insufficiently developed. In connection with the widespread introduction of the information technology, the
development of the concept of the digital railway, there are additional, promising opportunities to ensure traffic
safety as well as workers performing job in the dangerous zone. The paper proposes a humber of the organiza-
tional and technical measures and recommendations for the workers™ protection from kinetic, potential, electri-
cal and other types of energy in hazardous areas. The forecast of traffic safety and reduction of professional
risk in the production of complex and responsible types of work is substantiated.

Keywords: traffic safety, railway transport, dangerous zone, hazardous production factor, risk, digital
railway, electric energy.
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ONPEJEJEHHUE IMAPAMETPOB M3I'MBHBIX KOJEBAHU KY30BOB BATOHOB

N OLHEHKA XOJAOBBIX JTUHAMMUYECKHUX U 3KCILNIYATAIIMOHHBIX

TMMOKA3ATEJIEA DJIEKTPOIIOE3JIA HOBOI'O IMOKOJIEHUS

CraukxoB Anexcanap HukxonaeBuu
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Kykos Anexcanap CepreeBuq
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PaccmoTpens! pe3ynbTaThl HATYPHBIX HCTIBITAHUH BarOHOB 3JIEKTPOIIOE3/1a HOBOT'O IIOKOJICHHS.

[TpoBeneHbI CTEHIOBBIE UCTIBITAHUS 110 ONPEACICHUIO NTapaMeTPOB M3TMOHBIX KoJeOaHMi MeTaIo-
KOHCTPYKIIUI Ky30BOB BaroHOB. Y CTAaHOBJIEHO, YTO JJIsl BCEX MOJeNiell Ky30BOB YacTOoTa IepBOro TOHA M3TH-
OHBIX KOJIeOaHU 1711 MacChl Ky30Ba «OpYyTTO» JIGKHUT B mipeAenax oT 8,2 mo 8,8 ', 4To COOTBETCTBYET HOP-
MaTHBHBIM TPEOOBaHHUSM.

IIpuBeneHs! pe3ynbTaThl XOOBBIX JUHAMHUYECKUX MCIBITAHUM MEPBBIX IBYX COCTABOB HOBOTO DJIEK-
TpOIIOe3/1a, MPOBEACHBIX Ha JIBYX MOJUroHax Poccru, KOTOphIE MOKa3alH, YTO MJIABHOCTh X0/1a JIEKHUT B IIpe-
nenax ot 2,96 no 3,11 nj1s pa3nuyHbIX MOJAENEH BarOHOB, IPU JOIYCKAEMOW BETMUHMHE, paBHOM 3,25.

IIpoBenenHas rofoBas MOJKOHTPOJIbHAS 3KCILTyaTalusl JIByX COCTAaBOB MOKa3aja, YTo Mpu mpodere
120,0 TBIC. KM, IO€3/1a TOATBEP.INIIN CBOM JHHAMHKO-TIPOYHOCTHBIC 1 BUOPAIIMOHHBIE XapaKTePUCTUKHU H JKa-
7100 CO CTOPOHBI MACCAXKUPOB HA YPOBEHb KOM(OPTA HE OTMEYANIOCh.

Kniouesvie cnosa: METalUIOKOHCTPYKIHMS Ky30Ba, 3JEKTPOIIOE3]l, U3rHOHbIE KOJeOaHHs, MIaBHOCTD
X013, SKCIIEPUMEHTANBHBIN MOJIUTOH, YPOBEHb KOM(OpTA.
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Zhukov Alexander Sergeyevich
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The article considers the results of full-scale tests of electric train cars of the new generation.

Rig tests for the characterization of Flexural vibrations of steel structures for car bodies. It is estab-
lished that for all models of bodies the frequency of the first tone of Flexural vibrations for the body mass
«gross» lies in the range from 8,2 to 8,8 Hz, which corresponds to the regulatory requirements.

The results of running dynamic tests of the first two trains of the new electric train carried out at two
ranges of Russia, which showed that the smoothness of the course lies in the range from 2,96 to 3,11 for
different models of cars, with the permissible value equal to 3,25.

The annual controlled operation of the two trains showed that when running 120,0 thousand km, the
trains confirmed their dynamic-strength and vibration characteristics and comments from the passengers did
not indicate the level of comfort.

Keywords: metal structure of the body, electric train, Flexural vibrations, smoothness of the course,
experimental ground, comfort level.
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PaccmoTpensl  mpoOneMbl  aBTOMAaTH3allMM  MPOLECCOB  YNPABICHUS B IOAPa3ACICHUSX
HEepa3pyIIaoIIero KOHTPOJISI BATOHOPEMOHTHOTO KoMITiekca. Ha ocHOBe aHasm3a HOPMaTHBHO-TEXHUIECKUX
JOKYMEHTOB YCTAHOBJICHBI IMapamMeTphl JaHHBIX O COCTABIAIOIIMX CHCTEMBI HEPa3pyIIAIOMIET0 KOHTPOJI.
Pazpaborannoe nporpaMMHoe oOecrieueHue 1 ceteBasi 6a3a JaHHBIX BHEAPEHBI B OTBITHYIO SKCILUTYaTalHIo B
MoIpa3fAeNieHIsIX Hepa3pyIIalomero KOHTPONS KOMITAHWW 110 PEMOHTY TPY30BBIX BaroHoB. JleTtaiapHO
paccMOTpeHa CTaTHCTHKA OPaKOBKH JETajel U y3JI0B TPY30BbIX BarOHOB W IIPOAHATM3UPOBAHEI €€ TIPUIHHEI.
[lokazaHo, 4TO MCMONIB30BaHHUE CETEBOW 0Oa3bl AaHHBIX U Pa3pabOTaHHOIO MPOTPAMMHOTO OOECTIeYEeHUS
MO3BOJIMJIO TOBBICUTH 3(P()EKTUBHOCTH NPOLIECCOB YNpABICHUS B TOAPAa3ACICHUSX HEpa3pyLLIaroIero
KOHTPOJIA.

Kniouesvie cnosa. Hepa3pylWIalOIUi KOHTPOJb, OpraHu3anus padoT, YIpaBICHHE pecypcamu
CHUCTEMBbI, OpaKkoBKa JieTajieil BATOHOB, IOCTOBEPHOCTH KOHTPOJIb.

DEVELOPMENT OF METHODS AND TOOLS FOR INFORMATIZATION
OF MANAGEMENT OF INDUSTRIAL PROCESSES IN DEPARTMENTS
OF NON-DESTRUCTIVE CONTROL
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The problems of the automation management processes in the units of non-destructive testing car-
repair complex are considered. Based on the analysis of normative-technical documents, the parameters of the
data on the components of the non-destructive testing system are established. The developed software and
network database were put into trial operation in the non-destructive testing divisions of the freight wagon
repair company. The statistics of the rejection of the parts and components of the freight wagons is considered
in details and their reasons are analyzed. It is shown that the use of a network database and the developed
software has improved the efficiency of management processes in the units of non-destructive testing.

Keywords: non-destructive control, organization of work, system resource management, rejection of
wagon parts, accuracy control.
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TPACCHPOBKA B KAHAJIE HA OCHOBE HMHTEI'PALIUH MOJIEJIEN
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B AOOUHHBIX ITPOCTPAHCTBAX INOUCKA
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Jleboenea Ejnena MuxaijioBHa

HOxwnbii henepanpubiii yauBepcuTeT (FODY),

kadeapa «CrucTeMbl aBTOMATH3UPOBAHHOTO TIPOCKTUPOBAHUS,
aCITUPAHT,

tenepon +7-908-170-24-18,

e-mail: lebedeva.el.m@mail.ru

Kuraartelii Apremuii AjllekcaHIpoOBUY

HOxus1it henepanbublil yausepcutet (FODY),

kadenpa «MaremaTraeckoro obecrnedeHns u npuMeHeHns D BMy,
ACCHCTEHT,

tenedon +7-909-400-05-12,

e-mail: artemiy.zhiglaty@gmail.com

IIpeanoxeHa KOMIO3UTHASI ApXUTEKTYPa MHOTOAreHTHON CUCTEMbI OMOHHUYECKOTO TTOMCKa JUIS pelie-
HUS 33/1a41 TPACCUPOBKU B KaHaJle HA OCHOBE MHTErPallMi POEBOI0 MHTEIUIEKTA U T€HETUUECKON BOJIIOIHH.
B kauecTBe CTPYKTYpBl JaHHBIX, HECYIIUX WHPOPMAIMIO O PEHICHUH 3aJa4d TPACCUPOBKH, HCIIOIB3YIOTCS
CIMCKH, SIBJIAIOLINECS HHTEPIIPETALMsIMU peteHni. [lepexos oT ciucka K 3CKu3y TPacCUpPOBKH IPOU3BOANUTCS
C MOMOIIBIO0 Jekoepa. CBA3YIOIIMM 3BEHOM TaKOro MOAX0/1a SBJISIETCS] €ANHAs CTPYKTYpa JaHHBIX, OIIMCHIBA-
Iol1ast B BUJIE XpPOMOCOMBI pelieHue 3a1a4un. B paboTe omuceiBaeTcss MoauUIMpoOBaHHAS TTApaJuTrMa post 4a-
cTHll, obecrieynBaromias, B OTJIMYNE OT KAHOHNYECKOTO METO/1a, BO3MOXKHOCTH ITOKCKA pellieHui B adGUHHOM
MPOCTPAHCTBE NO3ULUH C IIETOUNCICHHBIMHI 3HAU€HUSMU TapaMeTpoB. PaccMOTpeHbI MeXaHU3MbI IIepeMelie-
HUS 9acThL B ahYrHHOM IPOCTPAHCTBE LI YMEHbIIeHUS Beca ahpGuHHBIX cBsi3ei. ONUCHIBAIOTCS ONEPATOPHI
HaTpaBJICHHON MyTallH. DKCIIEPUMEHTHI ITOKa3ad, YTO KAYeCTBO PEIICHHH, TOTyYeHHBIX THOPHUIHBIM aJIrO-
put™MoM, Ha 10-15 % myudrie, 4yeM y réHETHYECKOr0 U pOEBOr0 alTOPUTMOB. BepoATHOCTh MOIy4YeHHS III0-
OanpHOTO onTuMyMa coctaBuia 0,9. O6mas oueHka BpeMEHHO! CI0KHOCTH IIPH JII000M Moax0/1e K THopuau-
3aIlMM HE BBIIIE OLIEHKHM BPEMEHHOM CIIOKHOCTH MEHETUIECKOTO alrOpUTMa | JIEKHT B nipenenax O(n?)-0(nd).

Kniouesvie crosa: xaHallbHas TPACCHUPOBKA, POM 4acCTHUI, TeHETUUECKas 3BOJIONNUS, adGUHHOE MPO-
CTPaHCTBO, LIEJIOUMCIICHHBIE TapaMEeTPhl, OIIEPaToOp HANpPaBICHHON MyTallll, MEXaHU3MBbI IIEpEeMEILeHHS Ya-
CTHII, UHTETPALNS, THOPUIN3AIIHSL.

TRACING IN A CHANNEL BASED ON THE INTEGRATION
OF THE EVOLUTIONAL MODELS AND THE SECONDARY BEHAVIOR
OF ANIMALS IN AFFIN SEARCH SPACES
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A composite architecture of a multi-agent bionic search system is proposed for solving the channel
tracing problem based on the integration of swarm intelligence and genetic evolution. As a data structure that
carries information about the solution of the trace problem, lists are used that are interpretations of solutions.
The transition from the list to the thumbnail trace is performed using a decoder. The link of this approach is a
single data structure, describing the solution of the problem in the form of a chromosome. The paper describes
a modified particle swarm paradigm, which, unlike the canonical method, provides the ability to search for
solutions in the affine space of positions with integer parameter values. The mechanisms for moving particles
in affine space to reduce the weight of affine bonds are considered. The directed mutation operators are de-
scribed. Experiments have shown that the quality of the solutions obtained by the hybrid algorithm is 10-15 %
better than that of the genetic and swarm algorithms. The probability of obtaining a global optimum was 0,9.
The overall estimate of the time complexity in any approach to hybridization is no higher than the estimate of
the time complexity of the genetic algorithm and lies within O(n?)-O(n®).

Keywords: channel tracing, particle swarm, genetic evolution, affine space, integer parameters, direc-
tional mutation operator, particle transfer mechanisms, integration, hybridization.
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Ha ocHOBe cHCTEMHOTO ITOX0/1a, arnapaTa TEOPHUH CHCTEM MacCOBOTO OOCITyKUBAHHS M JEKOMITO3H-
UM TIOCTaBICHHOHN 3aJaull MaplIpyTH3allid JOKYMEHTOB B CHCTEME JIJIEKTPOHHOTO AOKYMEHTOOOOpOTa
HAay4HO-00pa30BaTEIFHOTO YUPEXKICHUS CHOPMYIUPOBAH AITOPUTM, OTIMYAFOLIIHHCS YIETOM SI3BIKOBBIX U
CHHTAKCHYECKHX CBOHCTB IOKYMEHTOB, OCOOCHHOCTEH MpeIMETHON 00JIaCTH, YTO MO3BOJISIET ONPENIENATh OT-
MpaBUTeNeH U moTydaTeneil JOKyMEHTOB MPY MOMOII METOI0B MAIIMHHOTO 00y4eHus. B pamkax anropurma
PaccMOTPEHBI MOXO/BI K KilacCU(UKAIIMH JOKYMEHTOB, PACIIO3HABAHHUIO MTOJIB30BATENCH B TEKCTE TOKYMEH-
TOB W aBTOMAaTH3allMM MapIIpyTU3alUU C WCIIOJIB30BaHHEM METOIO0B MalMHHOro oO0ydeHus. IlomydeHHbie
Hay4YHbIE PE3yJbTaThl HCIIOJIB30BaHBI IS pa3paOb0TKN aBTOMAaTHIECKHX CHCTEM MapIIpyTH3AIUH.

Kniouesvie cnoea: MapuipyTH3alys JOKYMEHTOB, CUCTEMbI 3JIEKTPOHHOI'O JOKYMEHTO00OpOTa, Me-
TOJBI MAITUHHOTO 00y4YeHws, 00padboTka nHpOopManny.
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On the basis of the system approach, the apparatus of the theory of Queuing systems and de-composi-
tion of the task of routing documents in the system of electronic documentation procedure of the scientific and
educational institutions formulated an algorithm that differs in the language and syntactic properties of the
documention, the characteristics of the subject area which allows you to determine the senders and recipients
of documents using machine learning methods. Within the framework of the algorithm, the approaches to
document classification, the user recognition in the text of documents and routing automation using machine
learning methods are considered. The obtained scientific results are used for the development of the automatic
routing systems.

Keywords: document routing, electronic document management systems, machine learning methods,
information processing.
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B craThe npuBeneH aHaTN3 TEKYIETO COCTOSHHS OpraHu3au MecTHoi paboTs! Ha FOre Poccuu Ha
MpUMepe BaXXKHEHIINX JKEIEe3HOAOPOXKHBIX HampasieHuil CeBepo-KaBka3ckoi jkene3HoW  JOpOTH.
YcranoBneHbl HanboIee BecoMble (hakTOPbI, ONPEASIAIOUINE 3aTPYAHEHHS B OPraHU3a[id MECTHOH paboThI
B YCIIOBHUSIX YBETHYEHHUS 00BEMOB MEepeBO30K. BhIMONHEH aHaM3 3arpy3Kd MaHEBPOBBIX JOKOMOTHBOB Ha
MTOJIMTOHE JIOPOTH, PACCMOTPEHBI OCHOBHBIE aCTIEKTHI COBEPIIEHCTBOBAHUS TEXHOJIOTHH MECTHON paOOTHI IS
CTaHIMH U YYaCTKOB JOPOTH.

Kniouesvie cnosa: mectHas paboTa, M3MEHEHHE OOBEMOB IEPEBO3KH, IUIAHUPOBAaHHUE, 3arpysKa
MaHEBPOBBIX JIOKOMOTHBOB, TIOKA3aTeIH, MEPONIPHUSITHS, 3PPEKTHBHOCTS.
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LOCAL IMPROVEMENT WORKS AT THE NORTH-CAUCASIAN RAILWAY
IN TERMS OF INCREASING TRAFFIC VOLUMES
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The article gives the analysis of the current state of the local organization work in the South of Russia
on the example of the most important railroads of the North Caucasian Railway. The most significant factors
that determine the difficulties in organizing local work in conditions of increasing traffic volumes are
identified. The analysis of the loading of shunting locomotives on the road range was carried out, the main
aspects of improving the local work technology for stations and road sections were considered.

Keywords: local work, change of volumes of transportation, planning, loading of shunting
locomotives, indicators, measures, efficiency.
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B cratbe naH aHann3 pa3IMUHBIX MOJENEH I pacueTa OECCTHIKOBOIO IyTH Ha yCTOWYMBOCTD, B TOM
YHCJIe C yYETOM BO3ACHCTBHS MIOABHKHOTO cOcTaBa. Pe3ynbTaTsl peleHus TpOHLTIOCTPUPOBAHBI TpadukaMu
3aBHCHMOCTH POCTa CTpeN U30THYTOM OCH pebcoB B IJaHe BO BpeMeHH. [loka3aHa 3aBUCUMOCTh CKOPOCTH
pocTa CTpen HpU Pa3iM4HbIX OTCTYIUICHHMAX TEMIIEPAaTyphl PEIbCOB OT TEMIIEPATYPbl MX 3aKpEIUICHHS.
[penioskeHbl MEpPHI 1O MOBHIIIEHUIO YCTOWYMBOCTH OECCTHIKOBOTO MYTH.

Kniouesvie cro6a: yNpyroBs3KOIIACTUYECKHE CBOWCTBA OallacTa, pPEOJOTHMYECKHE MOJEIIH,
YCTOMYMBOCTH OECCTHIKOBOIO IIYTH, METOJIbI KOHTPOJIS HaJl YCTOHYHUBOCTBIO OECCTHIKOBOTO MYyTH.
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In article the analysis of various models for calculation of a jointless way on stability including
influence of the rolling stock is given. Results of the decision are illustrated with schedules of the switch
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growing dependence of the rail curved axis in the plan in time. It is shown the dependence of growing switch
rate at various derogations of the temperature on their fixing. Measures for increase in stability of a jointless
way are proposed.

Keywords: elastoviscoplastic properties of ballast, rheological models, stability of a jointless way,
control methods over stability of a jointless way.
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tenedon +7 (863) 272-63-52,
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Pa3pabotaHa u mpeasoxeHa reopaguoI0oKaOHHAst METOIUKA ONPEAEIeH s BIaXKHOCTH U OHOPOI-
HOCTH I'PYHTOBBIX MaTE€PUAIIOB, UCIIOIb3YEMBIX IIPU CTPOUTENBCTBE KOHCTPYKIIMOHHBIX CJIOEB 3€MIITHOI'O I10-
JIOTHA aBTOMOOWJIBHBIX M KeJe3HBIX J0por. OCHOBHBIE COOTHOMICHHUS] METOJUKH MOTyYEeHbI B IPHOIMKECHUT
KJIACCUYECKOM BOJIHOBOM ONTHUKHU. TEXHOJIOTHUS BKIHOYAET TAPUPOBKY UCIOIB3YEMOM T€0paHoNIOKALIMIOHHON
anmnapaTypsl, YyCTAaHOBJIEHHOW Ha ABMIKYIIUMICS SKHIAX HEM3MEHHOW KOHCTPYKLIMHU. AMIUINTY/1a BOJIHBI, OT-
PaXXEHHOH OT BEPXHETO C€JI051, IO3BOJISIET MOJYYNUTh MOAYJIb KOMIJIEKCHOW BEIMUMHBI TOKA3aTeNs MPeIoMIe-
Hus. CpaBHEHHE 3TON BETMYMHBI C 3apaHee W3BECTHOW IJIsl JAaHHOTO MaTepHaja 3aBUCHMOCTBIO TIOKa3aTels
MIPEIOMIIEHUS OT BIAKHOCTH IIO3BOJIHT ONIPENETIUT BIAKHOCTb CTPOUTENBHOTO MaTeprana. Ilpumenenue co-
OTHOILIEHUH, ONpPEENAIOINX aMIUTUTYAy CUTHAJIa, OTPAKEHHOTO HIKHEW MOBEPXHOCTBIO, MO3BOJIAET Olle-
HUTH OJIHOPOJTHOCTH KOHCTPYKIIMOHHOTO CIIOSI MaTepualia Kak J0 Hayajla CTPOUTENBHBIX padoT, TaK U B IIPO-

176



mailto:cpd@rgups.ru
mailto:rnd_cpd@mail.ru
mailto:cpd@rgups.ru
mailto:cpd@rgups.ru
mailto:vay@rgups.ru

ISSN 0201-727X BECTHHUK PI'YIIC Ne 4/2018

1ecce Ux BolIoIHeHUs. [IpuMeHeHne MeToAuKY B IIPOLiecce YIUIOTHEHHSI TPyHTa MOKET ONTUMHU3UPOBATh TEX-
HOJIOTHYECKHI Tpouecc. MeToauKa anpoOUpoBaHa B J1a00OPaTOPHBIX YCIOBUAX Ha MpUMEpE APESHUPYIOLINX
I'PYHTOB.

Kniouesvie cnosa: reopaguonoKalys, yrioBasi pacXoAUMOCTb, SJIEKTPOMAarHUTHOE U3Ty4EHHE, 3eMJIs-
HO€ IOJIOTHO, MJIOTHOCTh TPYHTOB, MECOK, OINpEENeHNE BIaXXHOCTH, TUArHOCTUKA, OJHOPOJHOCTh MaTepH-
aia.
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A georadarlocation method has been developed and proposed for determining the humidity and
uniformity of the soil materials used in the construction of the structural layers of the highway and rail roads.
The basic considerations of the technique are obtained in the approximation of the classical wave optics. The
technology includes calibration of the used radar equipment installed on the moving crew of the unchanged
design. The amplitude of the wave reflected from the upper layer allows us to obtain the modulus of the
complex value of the refractive index. The comparison of this value with the dependence of the index of
refraction on humidity known in advance for a given material will make it possible to determine the humidity
of a building material. The use of ratios determining the amplitude of the signal reflected by the lower surface
makes it possible to assess the homogeneity of the structural layer of the material, both prior to the beginning
of construction work and in the process of their implementation. The application of the technique in the process
of soil compaction can optimize the process. The technique had been tested in laboratory conditions on the
example of draining soils.
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Keywords: georadar-location, angular divergence, electromagnetic radiation, road bed, firmness of
soils, sand, definition of moistness, preliminary treatment, uniformity of material.

VK 621.311 + 06
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N3noxeHo conepikaHue pa3pabOTaHHOTO aBTOpaMU MeToAa (YHKIMOHAJIBHOW JUArHOCTHUKHU
AIIEKTPTEXHUYECKOTO O0OPYIOBaHUS MO PErHCTPUPYEMOI 3aBUCHMOCTH MOTPEOIIIEMOTO TOKa OT BpeMEHHU
(KMHETUKH TOKa), HA3BaHHOTO TOKOKWHETHYEeCKUM. PaccmaTpuBaroTcst MyTH 0OHAPYKEHHUS MAJIBIX U3MEHEHUH
KHHETHKH C TIOMOIIBIO CTAlMOHAPHBIX AWArpaMM Ha JIUcCIUIee, HA3BaHHBIX MHEMOHUYECKHMH JHarpaMMaMu.
AHaTM3UPYIOTCS CHOCOOBI TIOTyYeHUSI MHEMOHHUYECKHX JUarpaMM, TaeTcs UX kimaccudukaims. B xadectse
HUITIOCTPAlMM TOKOKMHETUYCCKOTO METOZIa IPUBOAATCA PE3YJIbTAThI PETUCTPALIMU TEXHUYCCKOT'O COCTOAHUSA
TpaHcOPMATOPHO-BEIIPSIMHUTEIBHOTO OJI0KA.

Knrouesvie cnosa: 21eKTpOTEXHUUECKOE 000PYIOBaHNE, TEXHHYECKOE COCTOSTHIE, TOKOKHHETHUECKHI
METOJ, MHEMOHHWYECKHUEC JUarpaMmal.
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In the work of the proposed method, the authors set out the content of functional diagnostics of elec-
trical equipment on registered according the absorbed current from time to time (kinetics), named currentki-
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netic. It is considered the ways for detecting small changes in the kinetics of the static charts on display which
are named mnemonic charts. It is examined how to obtain mnemonic charts and it is given their classification.
To illustrate the currentkinetic method, the results of the technical condition registration of transformer rectifier
unit are shown.

Keywords: electrical equipment, technical condition, current and kinetic method, mnemonic method
chart.
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tenedon +7 (383) 328-02-50,

e-mail: raspopinata@sgups.stu.ru

HpH peUICHUH pAaa 3a4a4 MPOU3BOJACTBCHHBIX IMPOLECCCOB KCEJIC3HOAOPOXKHOI0 TpaHCIIOpTa A0CTa-
TOYHO 4YaCTO HMCIOJB3YIOTCA TPAHCIIOPTHBIC 3a/la4r U METOABI TCOPHUU MAaCCOBOTO O6C.Hy)KI/IBaHI/IH. MCTOJILI
pemCHuA OOIYCKAarOT BO3MOXHOCTL IMOABJIICHUA HOFpeHIHOCTefI peUICHUA SKCTPEMAJIBHBIX 3a71a4, KOTOPLIC
06y0J'IOBJ'ICHBI CTCIICHBIO TOYHOCTHU I/ICXO,Z[HOI\/'I I/IH(i)OpMaLII/II/I Y OIIHOKaMH alMpOKCUMAIlM BEKTOPOB LIeJ'IeBOﬁ
(I)YHKLII/II/I N MHOXECTBa OI’paHH‘leHHﬁ. PaCCMOTpGHa METOAOJOTNYCCKasA np06neMa BJIMSAHUSA OTPCIITHOCTH
peIICHUA 3a4a4 Ha pe3yjibTaTbl SKOHOMHUKO-MAaTEMATUYCCKOTI'O MOJACIMPOBAHUA IIPOU3BOACTBEHHO-TEXHOJIO-
THYCCKUX MPOLECCOB IIPU MHOZKCCTBC aJIbTCPHATUB U HCONIPCACIICHHOCTU HCXO).'[HOIZ I/IH(l)OpMaLII/II/I. HOJ'Iy"ICHBI
pa60qu (l)OpMy.]'H:I AJI OLICHKU NOTPCITHOCTH PE3YJIbTATOB PCIICHUS 3a1a4n JIMHCHHOI'O nporpaMMuUupOBaHUs.

Knwouesvie cnosa: MOACIIUPOBAHUEC, OIITUMHU3AIINA, HpOH3BO}ICTBeHHBII71 mpouecc, nNorpeIHoCThb, OT-
HOCHUTCJIbHAas NOrpeIiHOCTD, omnoka alrpoKCUuMaluu.
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SOLUTION FOR EXTREME TASKS IN MODELING.
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When solving problems in the production processes of railway transport, the transportation problems

and queuing theory methods are often applied. The solution methods allow the possibility of faluers in solving
extremal problems caused by the degree of accuracy of the initial information and the errors of approximation
of the vectors of the objective function and a set of constraints. The paper describes the methodological issue
of the influence of the error in solving problems on the results of economic and mathematical modeling of
production and technological processes with a variety of alternatives and uncertainty of the initial information.
It presents the obtained formulas for estimating the error of the results of solving a linear programming prob-

Keywords: modeling, optimization, production process, relative error, approximation error.
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IIpencraBieHsl 000CHOBaHME W MaTEeMaTHIECKash MOCIb 3aa9H IIPUHITHS ONITUMAJLHBIX PEIICHUI
MIpU PACTIPEICICHUN HE3aBUCUMBIX MPUOPUTETOB MEXKAY HECKOIBKMMU KOHKYPUPYIOIIMMHU CTPYKTYypaMu,
B3aUMOJICUCTBYIOIMMHU B €IMHOHN cucteme. MccneqoBaHa MOJENb KBa3WIMHEWHHOTO TUIIA C HE3aBUCHUMBIMU
npuopuretamu. lIpuBeneHb HEOOXOAMMOE M AOCTATOYHOE YCJIOBHSA CYIIECTBOBAHHS TOYEK TIIO0ATHHOTO
MaKCUMyMa IIeJIeBOi (DyHKIMH apOUTpa M ONMCAHUE 3TUX TOYeK. PaccMOTpeHBI crielu(uiecKre CUTyaluH,
KOTJ[a TOCTATOYHOE YCJIOBHUE HAJTUYMSI SKCTPEMYyMa BBIMOIHSIETCS HE TSl BCEX MPUOPUTETOB.

Knrouegvle cnosa: kBazwvHeiHass MOIENb, ONTHMH3AINS, TIO0ANBHBI MaKCHMYM, CIy4ailHbIe
MIPHOPUTETHI, MaKCUMaIbHAsS 3(PPEeKTHBHOCTH, B3aUMOICHCTBHE CTPYKTYP.

EXISTENCE AND UNIQUENESS OF THE MAXIMUM POINT IN PROBLEMS
OF OPTIMIZATION OF QUASILINE MODELS WITH INDEPENDENT PRIORITIES

Krasii Nadezhda Pavlovna

Don State Technical University (DSTU),

1, Gagarin Sqg., Rostov-on-Don, 344000, Russia,

Chair «Higher Mathematicsy,

Candidate of Physics and Mathematics Sciences, Associate Professor,
phone: +7-918-567-64-81,

e-mail: krasnad@yandex.ru

The explanation and mathematical model of the problem of the optimal decision making is presented
in the case when several independent priorities are distributed among two competing structures interacting in
a single system. A model of quasi-linear type with independent priorities is investigated. The necessary and
sufficient conditions for the existence of points of the global maximum of the arbitrator's objective function
and a description of these points are given. Specific situations are considered when a sufficient condition for
the presence of an extremum is not satisfied for all priorities.

Keywords: quasi-linear model, optimization, global maximum, random priorities, maximum
efficiency, interaction structures.

181




ISSN 0201-727X BECTHHUK PI'YIIC Ne 4/2018

TPEFOBAHUA K O®OPMIIEHHIO CTATEH
I LNYBIIHKAITUH B KYPHAJIE « BECTHHK PI'YIIC»

1 Marepunansl craTell IPEACTaBISAIOT B BHJEC TEKCTOB, OT(GOPMATUPOBAHHBIX U paclie4aTaHHBIX
Ha JIa3epHOM WJIM CTPYWHOM TpHHTEpe (MPUTOTHBIX ISl CKaHMpOoBaHWs) Ha Oenoil Oymare dopmara A4
(210%x297 mm) B ogHOM 3K3eMIuLsipe. PekomeHayeMsbiii 00beM ctaTbu — 510 cTpaHul.

OnHOBPEMEHHO TEKCT MPEACTABIAIOT B Bue (aiiia na CD-mucke B TekcToBoM pemakrope Word for
Windows, mpudt Times New Roman, 11 pt, MexcTpoUYHbIi HHTEpBa — OAIMHAPHBIN, BBIPABHUBAHHE TIO IITH-
puHe, ab3arHbIi oTcTym — 1,25 cM, BCe 1Mo — 2 cM.

2 Ha nepBoii cTpanuie 10/KHbI ObITh YKa3aHBI:

Y/IK — B neBoM BepxHEM yriy;

HHTEpBa;

UHUYUATIBL U haMuiuy asmopoe — 1o ICHTPY, KypCHBOM;

HHTEpBa;

Ha3eanue cmamvu — 3arJIaBHBIMA OYKBaMH, OTYKUPHBIM LIPUPTOM, TIO LICHTPY,

0e3 TIepeHOCOoB;

N UHTEpBaw;

N meKcm cmambu — 1IeYaTaeTcs ¢ MepeHocaMH.

B Cmambsa 00711CHA COOEPIHCAMB 6600HYI0 UACHb, Uelb HAYUHOI PA3PAOOMKU,

OCHOGHYIO UACHIb U 6bLEOODL.

3 BykBbI TaTHHCKOTO ajdaBuTa HAOUPAIOT KYpcu8oMm, OYKBBI TPEUECKOTO H PYCCKOTO ajl(aBh-TOB
— npsiMbIM TprdToM. MaTemaTrueckie cuMBoiisl lim, In, arg, const, sin, cos, min, max u T.1. HaOUparoT
MPSIMBIM TIPUPTOM.

4  ®opmyasbl. bonbnie GhopMyasl HEOOXOIUMO Pa30UTh Ha OTAEIbHBIC (pparMeHThl. DparMeHThI
(hopMyI1 IO BO3MOKHOCTH JJOJKHBI OBITH HE3aBUCHUMBI (IIpH paboTe B POpMYyTHLHOM PeaKTope Kaxaas CTpoKa
— oTHenbHbIN 00beKT). Hymeparuio cienyet neuarath B WOrd otaensHo ot popmyit. Pacnionarats hopmyiibt
CIIEAYeT MO LUEHTPY CTPOKH.

bykeerJul,eul,hun,qug, VuU, O (6yksa) u 0 (HOJb) TODKHBI pa3NyaThCsl 0 HAYEPTAHHUIO.

Tupe, neduc, 3HaK «KMUHYC» 0003HAUAIOT COOTBETCTBYIOIIUMH 3HAKAMH.

HywmepoBarts crieayet ToibKO T€ (POPMYIIbI, HA KOTOPbIE €CTh CCHUIKU B TEKCTE.

O603HaueHnsl, TEPMUHBI U WUTIOCTPATHBHBIA MaTepuall JOKHBI COOTBETCTBOBAThH JCHCTBYIOLIMM
I'OCTawm.

5 Pucynku u ¢ororpaduu, BEIOJTHEHHBIE YETKO M KOHTPACTHO, CIEIyeT pa3MeIlaTh B MOPSIKE
WX YIIOMUHAHHS B TEKCTE, MOJPUCYHOUYHAS TIOJMHUCH 00sI3aTENbHA.

6 bubauorpadguyueckuii CMUCOK MPUBOJAT OOIIUM CIIICKOM B KOHIIE CTAThH M COCTABIISIOT B CO-
OTBETCTBUU C TIOCJIEI0BATEIBHOCTHIO CCBIIOK B TEKCTE, KOTOPBIE 0003HAYAIOT apaOCKUMHU IU(ppaMH B KBa-
patHbIX ckoOkax. JlutepaTypy odopmisiiot Toabko corjacio 'OCT 7.1-2003.

O0s13aTE/IbHO MPEACTABUTH NepeBo O0M0IMorpaduyecKoro CNUCKa Ha AHIJIMACKUI A3BIK.

TekcT craTby OOKEH OBITH TIIATENBFHO OTPENAKTHPOBAH M TOTOB AJISI MAaKETHPOBAHHS U BEPCTKU
XKypHaia Ha KOMIIbIOTEpE.

7 CTaThs 10J:KHA ObITH 00513aTeJILHO MOANNCAHA BCEMU AaBTOPaMM.

8 Marepuaisl, npuiaraeMbsle K cTaTbe, Ie4aTaloT Ha OTAEIBLHOM JIHCTE.

CaeeHust 00 aBTOpax M AaHHOTAIMS (HA PYCCKOM M aHTJIIMHACKOM SI3bIKaX):

m  VIK

m  Haszeanue cmamuu (3araaBHBIME OYKBaMH, MOJTYKUPHBIM HIPHPTOM).

m  Damunusn, ums, omuecmeo agmopa (NOITHOCTHIO, 0€3 COKpaLIeHHH).

m  Mecmo pabomul Ka)3coozo agmopa B AMEHUTEILHOM TMaJeXKe.

m  Iloumoessiii adpec mecma papomel C yKazaHUEM ITOYTOBOTO WHJICKCA.

Yuenaa cmenens, yuenoe 36anue, 00axcnocms.

Konmaxkmmnutit menegoH.

E-mail.

Annomayus (KpaTKoe CoJep>KaHNue CTAaThH, BKIIIoUaromiee 3—4 mpeioKeHs ).
Knrouegwie cnosa.

CBeieHuS 110 1. 8 COCTABIISIOT JJIS KXKIOTO aBTOpa OTICIHHO (32 MCKITFOUCHIEM aHHOTAIMHN U KITFOUEBBIX
CIIOB) B MOPSJIKE YIIOMUHAHHUS B CTaThE.

BaxxHo deTko, He OMyCKas MHON TPaKTOBKH, YKa3aTh MECTO pabOTHI KOHKPETHOTO aBTopa. Eciu Bce
aBTOPHI CTAaThU PAOOTAIOT WITH YYATCsI B OJTHOM YUPEXKICHUH, MOXKHO HE YKa3bIBaTh TIOUTOBBIH aJpec MecTa paboThI
KaXJIOTO aBTOPa OTJCIIHHO.

Kaxxnoe xiroueBoe c10BO I CIIOBOCOYETAHUE OTIEISAETCS OT APYTOro 3aIsToOM.
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YcaoBus ¥ OPAA0K MyOTHKALUM CTATEH B :KypHase

1  CraTbs A0/:KHA OBITH 0(popMIIeHA IO MPUJIATaeMbIM TPEOOBAHUSIM.

2 ABTOp HMeeT MPaBO ONMYOJHKOBATH B HOMepe OJIHY CTaThIO.

3 ABTOp MOXKeT NPHCJIATH CTATHIO B aJpec peJaKIum:

® [0 moyYTe

344038, r. PocroB #//1, 1. um. PoctoBckoro CrpenkoBoro [lonka Hapoauoro Ononuenus, 1. 2.

PocroBckuii rocy1apCcTBEHHBIH YHUBEPCUTET IyTeH COOOLICHUSI.

Penaxuus xxyprana «BECTHUK PT'VIICy.

® 10 JIEKTPOHHOM MoyYre

E-mail: pmv_nis@rgups.ru, nis@rgups.ru (IomoiHUTETbHEIH).

® MNPHUHECTH B peJaKIHUIO U IIepeaaTh OTBETCTBEHHOMY ceKpeTapro (Ti1. Kopiryc, koM. J{ 107),
tenedon +7 (863) 272-62-74, paxc +7 (863) 255-37-85.

4 Crarss, npeacTaBiisieMasi B peaKIHIo, 10JKHA COOTBETCTBOBATH TeMaTHKe U3AaHHUS.

TemaTHka *KypHajla OXBaTHIBA€T OCHOBHBIE IPOOJIEMbI TPAHCIIOPTA, & TAK)KE IHEPIETUKH, MAIIMHOCTPOCHHS U
yrpasieHus. [1yOauKyroTCsl CTaTby 10 CIIEAYIONIUM CEKIUSIM:

—  MAalIUHOCTPOEHHUE;

—  NIOJBIKHOM COCTaB, 0€30MIACHOCTD ABMKCHUS U SKOJIOTHS;

—  nH()OPMaNNOHHBIE TEXHOJIOTHH, aBTOMaTHKA U TEICKOMMYHHUKAIIWN;

—  yIpaBiIEHHE U JOTUCTUKA HA TPAHCIIOPTE;

—  JKEJIE3HOJOPOXKHBIN ITyTh M TPAHCIIOPTHOE CTPOUTEIHCTBO;

—  TPaHCIIOPTHAs SHEPTETHKA;

—  MOJETHPOBAHUE CUCTEM U IPOLIECCOB.

5 PepakumMoHHAas KoJIernsi IPUHAMAET A5 MyOTHKANMM CTATHH NOCJIe TIIATeJIbHON HAYYHOIi JKcnep-
TH3bI.

g myGnukanuy oTOMparoT CTaThbU, KOTOPHIE MPEACTAaBIIAIOT HAyIHBII HHTEPEC U SBISAIOTCA HOBOM CTYIEHBIO
B pa3paboTke gaHHO nmpobnemsl. CTaTby MyOIMIMCTHYECKOTO TUIaHA HE TPUHUMAIOTCSL.

6 Ha3acenanuu peAKOJUIEIHH IPUHIMAIOT PELIEHHE O BOBMOXXHOCTH ITyOJIMKAaNH CTaThH TOJIBKO NPH HAIU-
YU TTOJIOXKHUTEITLHON PELICH3NH.

7  Bce pacxoabl 0 MOAr0TOBKe K MyOJMKAIMU H U3IaHUIO ’KYPHAJIA ONJIAYMBaeT YHUBEPCUTET, B TOM
YHcJe U NOYTOBBIE PAcX0/bl IPH NepechblIKe )KypHaia aBTOpPaM.

Kparkasa nundopmanus o :xypHaJie

Hayuno-TexHudeckuii sxypHas «BecTHUK PocTOBCKOTro rocyiapcTBEHHOTO YHMBEPCHTETa MyTeil cooOIeHns»
(«Bectauk PI'YIICy») 3apeructpupoBat B rocynapctseHHoM Komurete Poccuiickoit deaepanuu no nevyaru, CBUACTEINb-
ctBO 0 peructpauuu Ne 018074 ot 27.08.1998 r. KypHan umeer MexayHapOAHbIA CTAaHIAPTHBIN cepUalIbHBIN HOMED
(ISSN 0201-727X), mpucBoenHsiii Kumxnoii manatoit Poccuiickoit @enepanum.

VYupenureneMm u usnareneM ssisercs OenepanbHoe TOCyIapcTBEHHOE OI0KETHOE 00pa30BaTeNbHOE YUPE)KACHHE
BEICIIIEro 00pa3oBaHus «POCTOBCKHI rocyqapcTBEHHBIH YHIBEPCUTET IyTeit coodmmerms» (PI'BOY BO PIVIIC).

I'maBHBII pepakTop KypHana — akageMuk PAH, 3acimyxeHHbIN nesTens Hayku PD, TOKTOp TEXHUYECKHUX HaYK,
npodeccop B.U. KonecHukos.

B coctaB penaknuonHo# Koyuternu BXoaT Beaymue yueHsle PIYIIC, a Takke Ipyrux TpaHCIIOPTHBIX U aKajie-
Mu4eckux yHuBepcuteToB Ceepo-KaBkasckoro pernona, Mockssl, Cankt-IletepOypra, Yxpauns! ([{HenponeTpoBcKuit
roCyJapCTBEHHBIM TEXHUYECKHH YHUBEPCUTET KEIE3HOJOPOKHOIO TpaHCHOpTa UM. akaa. B. Jlazapsna, r. [lnenponer-
poBck), Peciyonuku benapycs (Benopycckuii rocy1apcTBeHHbIN YHUBEPCUTET TpaHCIOPTa, T. ['omens), Uemickoii Pec-
myOnukn (OcTpaBckuil TEXHHYSCKUH yHUBepcHTeT, T. Octpaa), [Tompmu (Cuie3ckuii TEXHUYECKHA YHIUBEPCHUTET, T. Ka-
toBuile), @pannnu (YHUBepcutet a0 MoH, 1. Jle-Mamn).

JKypHai BEIXOAUT ¢ MEPUOTUYHOCTEIO 4 HOMEpa B TOJ, T.€. KaXKAbII KBapTall.

C anpens 2004 rona «Bectauk PI'YIIC» BximtoueH B «IlepedeHp nepHoIUECKUX HAYYHBIX H HAyYHO-TEeXHUYE-
CKHX M3JJaHMH, BBITyCcKaeMbIX B Poccuiickoit denepannn, B KOTOPBIX peKOMEHyeTCs ITyOIHUKaIlis OCHOBHBIX Pe3yiIbTa-
TOB JHMCCEPTAIMi HAa COMCKAHUE YUCHOMN CTENEHU KaHAuaaTa u TOKTopa Hayk» (pemenue [Ipesumuyma BAK Ne 6/4 ot
6.02.2004 r.). XKypHai BomIen BO Bce mocienyromue penakuuu [lepedss.

«Bectauk PI'YIIC» — noanucunoe u3ganue. C 2004 rona >kypHajl BKJIIOUEH B KaTajlor MOANMUCHBIX WU3JIaHUN
arentcTBa «Pocneuarsy (B cnenuansHoM Katanore «[A3ETHI. JKYPHAJIbI» 3apeructpupoBan nmox nuanekcom 53720).

[Moammcatscst Ha )KypHAI MOKHO B JIFOOOM OTIEJICHHH CBSI3M, paclpocTpaHseTcs )KypHal Ha Teppuropun Poc-
cuiickoil denepanyn. [Tognucky MoxHO 0pOPMHUTE Ha KBapTaJ, HA MONT0O/a MK Ha TOJI.

Kypnan «Bectauk PI'YIIC» GecruiaTHO pacchliaeTcss BCeM OTPacieBBIM By3aM, B psiJl By30B MUHHUCTEpPCTBA
oOpa3oBaHus 1 HaykKu Poccum, IEHTpaIbHBIM U 30HATLHBIM HayYHO-TeXHUIecknM Onbnuorexkam, HUU nnpopmanmn.

IlouToBBIii agpec peJaKUuu:

344038, r. PoctoB H/[1, 1. PoctoBckoro Crpenkosoro [Tonka Hapomunoro Omomuenus, 1. 2.

PocroBckuii rocy1apcTBEHHBIH YHUBEPCHUTET ITyTeH COOOILICHUS.

Penakuus xypnana «Bectauk PI'YIICy.

Tenebon: +7 (863) 272-62-74. daxc: +7 (863) 255-37-85.

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

ApXMB :)KypHaja U TpeGoBaHus 10 oGopMIIeHHIO cTaTell pa3MelleHbI HA caliTax:
http://www.rgups.ru B pazaene «Mzpanus» u http://vestnik.rgups.ru
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