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OKCMEPUMEHTAILHO YCTAaHOBJICHO BIHUSHUE CMAa30YHO-OXJIAKIAIONINX TEXHOJOTHYECKUX Cpel
(COTC) pacturenbHOM M KUBOTHOU MPUPOJIBI HA M3MEHEHUE COCTABJISIONINX CHJIBI PE3aHUS M IUIOMIA0K
KOHTaKTa HHCTPYMEHTA CO CTPY>KKOH IPU TOUEHWH THTAHOBBIX CIUTABOB M HeprkaBeromux craineil. [lokazaHo,
YTO TMPUMEHEHHWE PACTUTENBHBIX M JKABOTHBIX JKHPOB, B COYETAHHHM C TEXHOJOTHEH MHHHMAaJIhbHOTO
CMa3bIBaHMs, OJArONMpPUATHO BIHUAIOT HAa KOHTAKTHBIC MPOIECCH, AHAJIOTHYHO C TPAJAMIIMOHHO
WCIIONIb3YEMBIMU CMa3KaMH.

Knouegvle cnosa: pe3anne METaIUIOB, CMa3bIBaIOIIE-0XIIAKIAIOIINE TEXHOIOTUIECKHE CPEJlbl, CUIa
pe3aHusl, MIOMAIKH KOHTAKTa.

THE INFLUENCE OF ENVIRONMENTALLY FRIENDLY TECHNOLOGICAL
ENVIRONMENTS ON CONTACT CHARACTERISTICS OF CUTTING PROCESS
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The influence of the lubricating-cooling technological fluids (LCTM) of plant and animal nature on
the change in the components of the cutting force and the contact surfaces of the tool with the chips during the
turning of titanium alloys and stainless steels has been experimentally established. It is shown that the use of
vegetable and animal fats, combined with minimal lubrication technology, favorably affect contact processes,
similarly with the traditional lubricants.

Keywords: metal cutting, lubricating-cooling technological means, cutting force, contact areas.
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CyiecTByOmue OTHOCUTENbHBIE U a0COMIOTHBIE MOKAa3aTeIn COCTOSIHUSL OXpaHbl TpyJda HE MO3BO-
JISFOT OJHO3HAYHO CYJIUTH O 0€30MaCHOCTH MAIIMHOCTPOUTENBHOTO MPEANPUATH. B 3THX yCIoBHAIX mpea-
JI0)KEHO BHEJPEHUE KYJIbTYphl O€30MIaCHOCTH HYJIEBOTO TpaBMaTH3Ma Ha ocHOBe (mitocodun «Vision Zeroy,
BKJTIOYaroLIel B ce0st 0e30MacHOCTh Tpy/Aa, TUTHEHY U OJ1aromnoiyyue nepcoHaia Ha BCeX YPOBHSX yIpaBiie-
Hus. [ mpakTHYeckoi peann3anny M0aX0/1a MPEI0KEeH aHATNTHIECKU MHCTPYMEHT — «KapTa KITFOUYEBbhIX
y4acTHHUKOBY». Pa3zpaboTana OayipbHas OIEHKA OCTYIKEHHS IMOCTABIEHHBIX I€Jel, TMpHBEJeHa OICHOYHAS
[IKaJla CTENIEHN COOTBETCTBUSA CUCTEMBI YIIPABIEHUS OXpaHOU Tpy/a IPHUHATHIM IPUHIUIIAM.
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[IpennoxxeHHast KOTMYECTBEHHAS OLIEHKA COCTOSHHUS YCIOBHH TPYy/Aa MO3BOJISIET PAHKUPOBATH TIEPCO-
HaJ, CTPYKTYPHBIC MOAPA3ICICHUS U MPEIIPUATHS MAITUHOCTPOSHUS 110 CTENCHH OTACHOCTH, YTO CIOCO0-
CTBYET PallHOHAIILHOMY PacIpeie]IeHAIO PECYPCOB, IPHUHITHIO KOPPEKTHPYIOMINX PEIICHUH U BRICTPAUBAHHUIO
COBpEMEHHON CHUCTEMBI 0€301TaCHOCTH MIPEIIPUSITHSI.

Knrouegvie cnosa: MalmMHOCTPOUTENBHOE MPEANPUSATHE, OXpaHa TpyJa, HYJIEBOW TpaBMaTU3M, CH-
creMa 0e30MacHOCTH, YCIOBHS TPY1a, KOMMYECTBEHHAS OLICHKA.

ASSESSMENT AND INTRODUCTION OF THE SAFETY CULTURE
WITHOUT TRAUMATISM AT MACHINE-BUILDING ENTERPRISES
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The existing relative and absolute measures of a condition of labor protection do not allow to judge
safety of machine-building enterprise unambiguously. In these conditions the introduction of a safety culture
without traumatism on the basis of «Vision Zero» including safety of work, hygiene and wellbeing of the
personnel at all management levels is offered. For implementation of approach, the analytical tool «card of
key participants» is offered. The mark assessment of achievement of goals is developed, the rating scale of the
degree compliance of a control system of the labor protection to the accepted principles is given.

The offered quantitative assessment of a condition of working conditions ranges personnel, structural
divisions and the enterprises of mechanical engineering for danger degree that promotes rational distribution
of some resources, adoption of the adjusting decisions and forming of a modern security system of the enter-
prise.

Keywords: machine-building enterprise, labor protection, zero traumatism, security system, working
conditions, quantitative assessment.
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[IpoBeneHs! HccneI0BaHMUS TPHOOTOTHIECKUX CBOWCTB CMAa30YHBIX KOMIIO3UIIN, HA OCHOBE IITHPOKO
ucnonb3dyembix mo cetu PIK/ cmazounsix Marepuanos. [lokazaHo, 4To Mpu BBEJICHUN HAHOMPHUCAIOK HA OC-
HoBe (hocdoporoabdpamaror metaioB (KPWOs, NaPWQOg) Habmronaercs opMupoBaHUE 3aIMTHBIX aHTH-
(PUKIIMOHHBIX TICHOK BTOPUYHBIX CTPYKTYP, 00SCIIeUNBAIOIINX CMA304YHOE JICHCTBHE U CYILIECTBEHHO YITyd-
HIAIOLINX MPOTHBOU3HOCHEIE CBOMCTBA.

Knioueswvie crosa: cMa304HbIe KOMIIO3UIIMHU, HEOPTaHUYECKHE MoMMepHbIe (ocdaTsl, HaHOpa3Mep-
HbIE POTHBOM3HOCHBIE MpHCATKH, GochopoBoIbhpaMaThl HEKOTOPEIX METAJUIOB, TpUOOIOTHYeCKUEe H (pu-
3UKO-XMMHUYECKUE CBOMCTBA.
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The studies of the tribological properties of the lubricant compositions, based on the lubricants, which
are widely used on the railway network, were carried out. It has been shown that with the introduction of the
nanoadditives on the basis of the phosphorus voltamate metals (KPWOs, NaPWOgs), the formation of the pro-
tective antifriction films of secondary structures, providing a lubricating effect and significantly improving
antiwear properties, is observed.

Keywords: lubricant compositions, inorganic polymeric phosphates, nano-size anti-wear additives,
phosphortungstate of some metals, tribological and physicochemical properties.
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lym siBsieTcs] OAHUM M3 OCHOBHBIX (PaKTOPOB HETATHMBHOTO BIIHMSHUS HA 3I0POBbE HACETICHHUS, TIPO-
KHUBAIOLIETO BOIM3H KeJe3HOAOPOKHBIX MarucTpajei, T.K. 0koiio 10 % ropoackoro HaceneHus moABEpraeTcst
pHUCKaM pa3BUTHS Pa3INYHbIX 3a00JIeBaHNUH, BEI3BAHHBIX BO3JCHCTBUEM CBEPXHOPMATHBHBIX YPOBHEH IIyMa.

[IpoBenenne OMEHKN PHUCKOB 370POBBIO0 HACEICHHS BBIMOJHACTCS Ha OCHOBAHUM Pa3pabOTKH KapT
IIymMa, KOTOpBIE TPEJICTABISIOT Pe3yIbTaThl OLCHKH YPOBHEH IIyMa, COepKaT CTaTHCTHYECKYI0 HH(pOpMa-
IIMIO O YHCIEHHOCTH HACEJICHHMS, OABEPraloIerocs BO3ACHCTBUIO IIIyMa Pa3IMYHbIX YPOBHEH, U SBIIAIOTCS
3¢ (GeKTHBHBIM HHCTPYMEHTOM IUIAHWPOBAHUS MEPOTIPHUSTHIA.

Br160p myMo3amuTHEIX MEPOTIPUSTHI HA OCHOBAaHMU OLICHKH PUCKa OBbLI MPOBEJCH AJIS MOCEKa C
YHCIICHHOCTBIO HaceneHus nopsaka 8000 yenosek. KapThl mrymMma npumMarucTpaibHON TeppUTOpUN OBLTH TIO-
CTPOCHBI ¢ TpuMeHeHneM nporpammMbl SOUNAPLAN. Bbutn npou3BeieHbl pacyeT U OLCHKA HHMBUIYaIbHBIX
Y TIOMYJISLUOHHBIX PHCKOB 3I0POBBIO HACETICHUSI.

Jns CHWKEHHs PUCKOB OBUT pa3pabOTaH KOMIUIEKC IIYMO3AIIUTHBIX MEPONPHATHH, BKIIOYAOIINIT
YCTaHOBKY aKyCTHUECKHX SKPAHOB M IPHMEHEHHE IIYMO3AIIUTHOTO OCTEKICHHSL.

Knrouesvie cnosa: xene3HOJOPOKHBIHA IITyM, OLIEHKA PUCKA, KAPTHI IIyMa, TOMYJISIIMOHHBII PUCK, UH-
JTVBHUIYATBHBIA PUCK, YUCIIO 3a00JIEBaHMIA, ITYMO3aIIUTHBIE MEPOTIPUSATHS, pACTIpe/IeieHUe HACETICHUSI.
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A noise is one of the main factors of negative impact on the health of the population living near rail-
ways. About 10 % of urban population is exposed to the risks of the noise-induced diseases.

An assessment of the health risks is carried out on the basis of the development of the special maps,
which present the results of the noise evaluation levels and contain the statistical information on the population
affected by noise of various levels.
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The development of the noise protection measures based on risk assessment was conducted for a vil-
lage with a population of about 8,000 people. The noise maps of the territory were developed using the Sound-
PLAN software. The calculation and assessment of the individual and population health risks were conducted.

A complex of the noise protection measures was developed including the installation of the acoustic
barriers and use of the noise protection windows.

Keywords: railway noise, risk assessment, noise maps, population risk, individual risk, number of dis-
eases, noise protection, distribution of population.
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B craThe 0003HaueHBI MPOOIIEMBI 00eCTIeYeHUS ONITUMATTBHBIX TTAPAMETPOB MUKPOKIINMATA B TIOE34aX
JAJIBHETO cliefoBaHusA. PacCMOTpEHBI CYIIECTBYIOIIME PEUIEHH MO YJIYUIIEHUI0 CUCTEM KOHAWLIMOHHPOBA-
HUS BO3ayxa BaroHa. Ha ocHOBe npoBeeHHOro 0030pa CyLIECTBYIOIUX YCTPOUCTB YKa3aHbl MX HEJJOCTATKH.
IIpemyioxkena cucreMa MHAMBUAYAJIBHOTO PEryJUPOBAHMS ITAPAMETPOB MUKPOKIMMATA JUIs KaXKIO0ro Iracca-
KHUpa B OTAEIBHOCTH, MO3BOJISIONIAS PACIIUPHUTE JUANa30H U3MEHEHUsS TEMIIEPATyphbl OXJIAXACHUS B KyIle
MACCAXUPCKOI'0 BaroHa M CHU3UTH CTENCHb BO3JEHCTBUS HETAaTHBHBIX ()aKTOPOB, BIUSIOMIMX HA SKCILTyaTa-
LIMOHHBIE XapAKTEPUCTUKH ITACCAKUPCKOTO BaroHa.

Kniouesvie cnoea: cucremMa KOHIUIMOHMPOBAaHUsS BO31yXa, SKCIUIyaTallMOHHbBIE XapaKTEPUCTHUKHU,
MUKPOKJINMAT, HHIUBUAYAIBHOE PETYJINPOBAHUE, KYIIE, TACCAXKUPCKUHN BaroH, Moe3/ JAIBHETO CIEI0BAHUS.
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In the article, there are some exposed problems of the microclimate optimal parameters inducing in
long-distance trains. The existing developments on an air condition system in a railroad car are examined. In
according to conducted existing the accommodations™ analysis there were pointed on negative attributes. The
system for an individual regulation of the microclimate parameters for each passenger is proposed making
possible to expand range of a descenting for temperature change in a passenger compartment.

Keywords: air condition system, performance characteristics, microclimate, individual regulation,
compartment, passenger carriage, long-distance trains.
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BBICOKOCKOPOCTHASI MATHUTHOJIEBUTALHUOHHAS
TPAHCIIOPTHASI CUCTEMA C JIMHEMHBIMU JIBUTATEJISIMUA
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[IpencraBiena MepCrEKTUBHASI CHCTEMa BBICOKOCKOPOCTHOTO MAarHUTHOJIEBUTAIMOHHOIO TPAaHC-
MOpTa, COYETAIOIIAs] OCHOBHYIO 3JIEKTPOIUHAMHYECKYIO CHCTEMY MarHUTHOTO TO/IBeca B KOMOWHAIINY C JIH-
HEHWHBIM CHHXPOHHBIM TATOBBIM JBHUTATEIIEM C MPOOIHHO-TIONEPEYHBIM MarHUTHBIM TIOTOKOM, TIpEAHA3HA-
YEHHBIM JUIA Pa3TOHA, JIEBUTAIIMH 1 OOKOBOM CTAOMIIM3AIMH IPU CKOPOCTAX ABMKeHUs 10 S0—70 kM/4ac. Pac-
CMOTpPEHA HOBasi KOHCTPYKITUS JTUHEHHOTO aCHHXPOHHOTO JIBUTATENsI, U MPEJCTABICHBI COOTHOIICHUS IS
pacdera ee MarHUTOIBHXKYIIINX CHIL.

Kntouegvle cnosa: MarHNTHONEBUTALIMOHHBIN TPAHCTIOPT, TMHEWHBIN aCHHXPOHHBIN JBUTATENb, TIPO-
JOJILHO-TIOTIEPEYHBI MATHUTHBIN TTOTOK, MAarHUTO/IBIKYIIAs CHJIA.
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This article shows a perspective magnetic-levitation transport system, combining the basic eiectrody-
namic system of the magnetic suspension in combination with linear synchronous traction motor with longi-
tudinal-transverse magnetic flux, designed for acceleration, levitation and lateral stabilization at speed of
50-70 km/h. It is considered new desing linear induction motor and the relation are presented for calculation
its magnetomotive forces.

Keywords: magnetic-levitation transport, linear induction motor, longitudinal-transverse magnetic
flux, magnetomotive force.
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HCCJIEJJOBAHUS BJIMSHAA MOBBIMEHHOM IVIOTHOCTH TOKA B IIETKAX
HA IMPOLHECC HAI'PEBA TATI'OBOI'O ABUI'ATEJIA DJIEKTPOBO3A

Xomuenko Imutpuii HukonaeBu4
Hupexnus tsru — pumuran OAO «PX Dy,

r. Mockga, yi. bacmaunusiii Tynuk, a. 6a, ctp. 4,
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ACTIMPaHT,
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e-mail: gennadiy.viktorovich@list.ru

IIpuBeneHb! NaHHBIE 10 HEUCIPABHOCTSIM OCHOBHBIX Y3JI0B TATOBBIX JABHUTATENEH AJIEKTPOBO30B 32 9
MecsneB 2018 r., cyniecTBeHHast A0S KOTOPBIX MNPUXOIUTCS HA KOJUJIEKTOPHO-IIETOYHBIA ammapar. JlaHo
000CHOBaHHUE O HEOOXOTUMOCTH HAYYHBIX U MH)KEHEPHBIX paldoT Mo JabHEHIIIeMY COBEPILICHCTBOBAHHIO KOJI-
JIEKTOPHO-IIETOYHOI'0 y3/1a TATOBBIX 3JeKTpoABHurareiei. [IpoBeneHo IMUTALIMOHHOE MOICIHPOBAHUE Tell-
JIOBBIX MPOILIECCOB B IUTATHOM LIETKOAEPKATeIe U ONBITHOM ILETKOJepKaTesle C MEHBIINM H3HOCOM ILIETOK,
Ha OCHOBaHHU KOTOPOTr'o CA€jIaH BBIBO/] 00 OTCYTCTBUH 3HAYUMOTI'O BIIMAHHNA YBCIIMUCHUS IIJIOTHOCTHU TOKA Ha
TEIJIOBOE COCTOSIHUE IIETKOJEepKaTeNd U mmeTok. ClieoBaTeNbHO, ONBITHBIE HIETKOAEPKATEH C MEHBIINM
M3HOCOM IIETOK UMEIOT XOPOLIYIO MEPCIIEKTUBY MX HCIOIb30BAHMS Ha TATOBBIX JIEKTPOIBUTATENAX MYIbCHU-
PYIOLIEro TOKA.

Kniouesvie cnosa: TAroBbIN 31€KTPOJBUraTeNb, KOJUIEKTOP, IIETKH, KOMMYTallMOHHBIH IpoLecc, UM-
TULMOHHOE MOJICJIMPOBAHNE, TEIJIOBBIE TPOLIECCHI.
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Postgraduate,
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The data on malfunctions of the main units of the traction engines in the electric locomotives for 9
months of 2018, a significant share of which falls on the collector-brush apparatus, are presented. The sub-
stantiation of the need for scientific and engineering work for further improve the collector-brush unit of the
traction motors is given. It is conducted simulation modelling of the thermal processes in the regular brush
holder of the brush holder and experienced less wear on the brushes, because of the conclusion about the
absence of any significant effect of the increasing current density on the thermal state of the brush holder and
brushes. Consequently, the experienced brush holders with less wear brushes have a good prospect of their use
on traction motors pulsing current.

Keywords: traction motor, collector, brushes, switching process, simulation, thermal processes.
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HUCCIEJOBAHME ITPUYNH BOBHUKHOBEHUSA «OKOH»
HA ITYTAX COPTUPOBOYHOI'O ITAPKA

JMarngusia I'puropnii J3apykoBu4

PocroBckwii TocynapcTBeHHbIN yHUBepcuTeT myTel coobmmenus (PIYIIC),

344000, r. PocroB-Ha-/lony, mi1. PoctoBckoro Ctpenkosoro [lonka Hapogroro Onomuenus, 1. 2,
Kadenpa «ABTOMAaTHKA U TeJIeMEXaHUKa Ha KeJIE3HOIOPOKHOM TPAHCIIOPTEY,

ACIHUPAHT,

tenedon +7 (863) 272-64-56,
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JasbinoB Opuii Bnagumuposny
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kaenpa «BerancnurenpHas TEXHUKA U aBTOMATH3UPOBAHHbBIE CUCTEMBI YIIPABICHUS,
aCIHpaHT,

tenedon +7 (863) 272-64-56,
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OpHUM U3 BO3MOXHBIX HalpaBJIeHUH MOBbIIEHHUS 3 dexTuBHOCTH NesitenbHOCTH Xonauara PXK/] siB-
JIIeTCs yBENMYSHHE TiepepadaThIBaIoIIei CHOCOOHOCTH COPTUPOBOYHOM CTaHIMH. J{JIs 3TOTO aBTOpaMu mpe/I-
Jlaraetcsl ccie/IoBaHue, HApaBJIeHHOE Ha BBISIBIICHHE TIPUYMH 00pa30BaHUs «OKOH» Ha MyTAX COPTUPOBOY-
HOTO apka. B paboTe mpoBeieH aHaIM3 MEXTyHAPOIHOTO ONBITA PEIICHHUS 3aa9H YIIyqIIeHUs IToOKa3aTenen
AKCIUTyaTallHOHHON PabOTHI COPTUPOBOYHBIX CTAHIMIA. B pe3ynbTare BbIIEIEHB OCHOBHBIE BOZMOXKHEIE TTPH-
YIHBI 00pa30BaHMs «OKOH». [IpoBeieHO KOMITBIOTEPHOE MOJIETUPOBAHNE JISI OTIpEIeTIeHNS 3aBUCMOCTH BbI-
XOJTHOW CKOPOCTH CKaThIBaHHUS OTLENA OT TOUKH MPHUIETUBAHUS U (WIN) YCKOPEHUSI.

Knrouesvle cnosa: «okHa» MEXAy OTUENAMU, MPULETLHOE TOPMOXKEHHUE, KOMIIBIOTEPHOE MOZEIUPO-
BaHHUE.
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Postgraduate,
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One of the possible directions of the increase in efficiency of Russian Railway holding is increased in
the overworking ability of the switchyard. For this purpose, the authors offer to investigate and establish the
reasons of the formation "windows" on the ways of the car yard. In this work, the international experience
analysis of the solution of a problem for improvement of the work indicators™ switchyards is carried out. The
main possible reasons of the formation "windows" are allocated reasonably. The computer modelling for de-
termination of the dependence output speed of the rolling an ottsep on an aiming mark and (or) acceleration is
carried out.

Keywords: «gap clearance» between cars, target braking, computational modeling.
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B cBs3M cO CTPEMUTENLHBIM PAa3BUTHEM HAYKH OJJHOW M3 aKTYyaJbHBIX 3a/1a4 SBJISETCS pa3paboTka u
MIPUMEHEHUE COBPEMEHHBIX METO0B HCKYCCTBCHHOT'O MHTEIICKTa B TEXHUKE M HA MPOM3BOJICTBE. B aHanmm-
THYECKOM 0030pe CTaThu PaCCMOTPEHBI OCHOBHBIC HAIMPABIICHHS HCCIICAOBAHHN B OOJACTH TCOPHH HCKYC-
CTBEHHOT'O MHTEJIIEKTA M €T0 MPIIOKEHHUH, o0cykaaBmuecs Ha koapepenmun [ITI'18. O600menHs! u cucre-
MaTU3WPOBaHBI PA3JTMYHBIC HAYYHBIC B3TJISAbI KAK OTEYECTBEHHBIX, TAK U 3apyOCIKHBIX YUCHBIX-CIICIIHATUCTOB
Ha Tpo0IeMy PUMEHEHHS COBPEMEHHBIX HWHTEIUICKTYAIbHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH, KOTOPBIC SIB-
JISIIOTCS B HACTOSIIIEE BPeMsl TPUOPUTETHBIME, B TEXHUKE U Ha TIPOU3BOJICTBE. PaccMoTpeHHbIe paboThl yKa-
3aHHBIX YYCHBIX OXBATHIBAIOT IIMPOKHIA TUATIA30H BOIIPOCOB U UCCIICAOBAaHUMN, HAUMHAS C 00CYKICHHUS KOH-
KPETHBIX MTPAKTHUYECKUX Pa3pab0TOK, 3aBepiias GyHIaMEHTAIbHBIMHU UCCIICIOBAHUSAMU B TAKUX 00JIACTSIX HC-
KYCCTBEHHOTO MHTEIUICKTa, KaK TEOPHS HEUETKUX MHOXKECTB, HCHPOHHBIE CETH, TCHETUUECKUE aAITOPUTMBI,
6aﬁCCOBCKHe CCTU, UHTCPIPETUPYEMOCTb HCUYCTKUX TCMIIOPAJIbHBIX MOI{CJ’IGf/i, Ar€HTHO-OPUCHTHUPOBAHHBIC
TEXHOJIOTUHA U AP.

Kniouesvie crnosa: MHTEIUIEKTyaNbHBIC HHPOPMAIHOHHBIC TEXHOJIOTHH, TEXHOJIOTHH UCKYCCTBEHHOTO
WHTEJIEKTA, METOIbI MATKHX BBIYMCIICHHUH, HHTEIICKTYaTH3aIHs IPOMBINUICHHOCTH.
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Recently, because of the rapid growth of science, one of the actual tasks is the use of the modern
techniques in industry. The paper considers main directions of the researches in the field of the artificial intel-
ligence theory and its applications, where discussed at 11T1 2018 conference. It presented different scientific
views of both domestic and foreign scientific specialists on the problem of using modern intelligent infor-
mation technologies for industry, summarized and systematized them according to the requirements. The re-
viewed works of the famous scientists cover a wide range of some issues and studies, from specific practical
developments to basic research in such areas of the artificial intelligence as fuzzy sets theory, neural networks,
genetic algorithms, Bayesian networks, fuzzy temporal models, multi-agent technologies and many others.

Keywords: information intelligent systems, artificial intelligence techniques, soft computing methods,
applied intelligent technologies for industry.
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UHTEJUUIEKTYAJIbHBI METO/ ITIPOTHO3UPOBAHMS
TEXHUYECKOI'O COCTOSHUA JEKTPOTEXHUYECKOI'O
OBOPYJAOBAHUA B YCJOBUAX HEYETKOCTHU UCXOJHBIX JAHHBIX

KononenkoBa AnHa EBrenbeBna
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s IpOrHO3UPOBaHKS 3HAYCHUI MapaMeTpoB JIEKTPOTEXHHUUYECKOTO 00OPYA0BaHUS MpPEJIaraeTcs
WHTEJUIEKTYaIbHBIH METOJ, OCHOBAaHHBIM Ha TOCTPOECHUH YETKUX OTOOpPa’KEHHH MHOKECTBA «4acTOTa MOSB-
JICHHS OTTACHON CUTYaluH AJIs1 000PYAOBaHMS», TO3BOJISIOIINI PACCUNTHIBATD IPOrHO3HbIE 3HAUYCHHS KOHTPO-
JUPYEMBIX TTapaMeTPOB 000pyIOBaHUS B CIydae CTATUCTMYECKUX M HEUETKUX MCXOIHBIX JaHHBIX. Paccmart-
pHUBaeTCs YUCICHHBIA TPUMEp, WILTIOCTPUPYIOLINNA PaObOTy NPEAI0KEHHOI0 METOIA.

Knioueswvie cnosa: 3meTpoTexHHYECKOE 000PYIOBAHNE, HEUETKUE UCXOIHBIC IaHHBIE, MSTKHE BBIYKC-
JICHWS, THTEIJIEKTYaTbHBIA METO/I.
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Forecasting of the values parameters of the electrical equipment the intellectual method is offered. The
method is based on creation the construction of the clear image, sets «frequency of the occurrence of a dan-
gerous situation for equipment». The method allows counting expected values of the controlled parameters of
the equipment in case of the statistical and fuzzy initial data. A numerical example, which illustrates the work
of the offered method, is reviewed.

Keywords: electrical equipment, fuzzy initial data, soft computing, intelligent method.
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MOJIE/JIAPOBAHUE NPOLNECCA U3MEPEHUSI COITPOTUBJIEHU S
PEJIbBCOBOMU IEIIN COPTUPOBOYHOI'O ITAPKA
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Onukanze Baagumup PomazoBuu
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AKTyanu3upoBaHbl 33]]a4u HJICHTU(UKAIIMNA 3aBUCUMOCTH MapaMeTPOB PEIbCOBOM eNU U TPOBOAH-
MOCTH 0ajtacTa BEpXHET0 CTPOSHHUS IyTH C LENBI0 TMHAMUYECKOT0 MOJIEITUPOBAHUS IPOLIECCOB HAKOIUICHUS
BaroHOB Ha ITyTAX COPTHPOBOYHOIO MapKa B pE3yJIbTaTE POCIYyCKa COCTaBOB. OIpeeneH BU 3aBUCUMOCTH,
WACHTUQHUIMPYIOIINI COOTBETCTBYIOIIEE CEMEWCTBO STAIOHHBIX KPUBBIX, M Pa3BUT METOJ] UX allpOKCHUMa-
uuu. [IpeaiosxkeH MeTo I HHTEPIOJIALUH, BOCCTAaHABJIMBAIOINI 3HAYEHUSI HCKOMBIX 3aBHCUMOCTEH, HE OTHO-
CALIUXCS K STATIOHHBIM.

Kniouegvie cno6a: KOHTPOIIb 3aIIOJIHEHNUS IIyTH, PEJIbCOBAsI LIEMb, IPOBOANMOCTD OajtacTa BEpXHETO
CTPOEHUS ITyTH, ITPOLIECC HAKOIIJIEHUS BarOHOB.
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The tasks of the identifying the dependence of the parameters of the track circuit and the conductivity
of the ballast of the upper structure of the track are updated in order to dynamically simulate the accumulation
of the cars on the tracks of the sorting park as a result of the dissolution of trains. The type of the dependence
is determined, which identifies the corresponding family of the reference curves and the method of their ap-
proximation is developed. An interpolation method is proposed, that restores the values of the unknown de-
pendencies that are not related to the reference ones.

Keywords: track filling control, track circuit, ballast conductivity of the superstructure, track accumu-
lation process.
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PocToBckuii rocynapcTBeHHBIN yHUBEpcUTET myTel coobmenus (PIYIIC),

344038, r. Pocto-Ha-/lony, 1. PoctoBckoro CtpenkoBoro ITonka Hapomnoro Omnomuenus, 1. 2,
kadenpa «Jloructuka u yrnpasieHHe TPaHCIIOPTHBIMU CHCTEMaMU,

JIOKTOP TEXHUYECKUX HayK, mpodeccop,

tenedon +7 (863) 272-64-14,

e-mail: mamaev_enver@mail.ru

Cxopuenko Muxani IOpseBu4
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kaeapa «Jloructuka u yrpapieHHe TPAHCTIOPTHBIMUA CHCTEMAMUY,
ACIHMPAHT,

tenedon +7 (863) 272-64-14,

e-mail: dm-MSkorchenko@skzd.rzd.ru

IIpo6riema BHEAPEHUST HOBBIX TEXHOJOTHI MEPEBO30K TPY30B OCTPO CTOUT Mepe]] TPaHCIOPTHOMN CH-
CTEMOI Halllel cTpaHbl. B umciie 0CHOBHBIX HAIIPaBJICHUH — KOHTpEHJIEpHBIE IEPEBO3KH, ITO KOMOWHUPOBaH-
HBIE JKEJIe3HOI0POKHO-aBTOMOOMIIbHBIE TIEPEBO3KH MPULETIOB, MOIYIPULIETIOB, TPEHIEPOB WM ChEMHBIX KY-
30BOB Ha KeJIE3HOJOPOXKHON TaTdopme.

B pabote mpuBOASATCS BapuaHTH Pa3BUTHs KOHTPEIMIEPHBIX MMEPEBO30K HA OCHOBE ITOCTPOCHHUS MOP-
¢donornyeckoit Monenu. JlokazaHO, YTO MHTEHCUBHOCTDh BHEIPEHUS! KOHTPEHIEPHBIX EPEBO30K 3aBUCUT OT
Pa3BUTHSI HOPMATHBHO-TIPaBOBOM 0a3bl, 00beMa MHBECTHLIMH U BHIOOpA BAPHAHTOB PA3BUTHSI TEXHOJIOTHYE-
CKHUX TaT(opMm.

Kniouesvie cnosa: MHTEpMOAANbHBIC NEPEBO3KHU, KOHTPEWIep, KOHTpEIepHOe COOOIIeHne, TPAHC-
NopTHAask HHYPACTPYKTYpa, TEXHOJIOTHUS IEPEBO3KH.
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FORMATION AND DEVELOPMENT OF NATIONAL
CONTRAILER TECHNOLOGIES
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Doctor of Engineering Sciences, Professor,
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Skorchenko Mikhail Yurievich
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Postgraduate,

phone +7 (863) 272-64-01,
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The problem of the introduction new technologies for the transport of goods is acute for the transport
system of our country. The main areas of the interest are piggyback transportation; these are combined rail-
road transportation of the trailers, semi-trailers, trailers or swap bodies on a railway platform.

The paper presents options for the development of the piggyback transportation based on the construc-
tion of a morphological model. It is proved that the intensity of the introduction of the piggyback transportation
depends on the development of the regulatory framework, the volume of the investments and the choice of
options for the development of the technological platforms.

Keywords: intermodal transportation, contrailer, piggyback transport, transport infrastructure, technol-
ogy of transportation.
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Xames Ackep U3myanHOBHY
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344038, r. Pocto-Ha-/lony, 1. PoctoBckoro CtpenkoBoro ITonka Hapomnoro Omnomuenus, 1. 2,
kadenpa «Jlorucruka u yrnpasieHue TPAaHCIIOPTHBIMUA CHCTEMAMU,

ACIHMPaHT,

tenepon +7-906-189-09-22,

e-mail: hash-93@mail.ru

PaccmatpuBaroTcs mpo6iieMbl OpraHnu3aliy JOPOKHOTO IBUKEHHS HAa OJTHOYPOBHEBBIX U MHOTOYPOB-
HEBBIX KEJIE3HOOPO’KHO-aBTOMOOMIIBHBIX IMyTEBBIX pa3Bs3kax. [IpeniokeHbl METO bl OIIEHKH OCHOBHBIX CO-
[MATbHO-3KOHOMUYECKUX TOTEPh B 3aBUCUMOCTH OT MHTEHCHUBHOCTH JIBMKEHHS TPAHCIOPTHBIX CPEJACTB Ha
YKEJIE3HOJOPOXKHBIX Mepee3nax. [IpuBeeHs 3aBUCHUMOCTH M pacdyeThl OCHOBHBIX COITHAIbHO-3KOHOMUYECKUX
MOTEPh.

Kntouegvie cnosa: xene3HONOPOXKHBIN Tepee3sl, aBTOMOOMIIBHBIN TPaHCHOPT, KEIE3HOJOPOKHBIN
TPaHCIOPT, MHOTOYPOBHEBBIE Pa3BsI3KH, ITyTEIPOBOJ, COIHATEHO-9KOHOMUYECKHE TOTEPH, JOPOKHO-TPAHC-
MTOPTHBIE TIPOUCIIIECTBHSI.

SINGLE-LEVEL RAILWAY AND AUTOMOBILE
TRAVERSES: TECHNOLOGICAL AND ECONOMIC ASPECTS

Khashev Asker 1zmudinovich
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Chair «Logistics and Management of Transport System»,

Postgraduate,
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The problems of the road traffic organization at the one-level and multilevel railway-road junctions
are considered. The estimation methods of the basic social and economic losses are offered depending on the
intensity of the vehicles traffic on railway crossings. The dependences and calculations of the main socio-
economic losses are given.

Keywords: railway crossing, road transport, railway transport, multi-level interchanges, overpass, so-
cio-economic losses, road accidents.
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HU3MEHEHMUE HAIIPSA)KEHHO-IE®@OPMHUPOBAHHOI'O COCTOSIHUSA
B NIPOLECCE 3KCIINIYATAIIMU BECCTBIKOBOI'O ITYTU

Kopuuenko Esnena BaraaumupoBHa

PoctoBckmii rocyaapcTBeHHbIH yHUBepcuTeT IyTer coobmenus (PIYIIC),
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kadenpa «IlyTh 1 IyTeBOE XO3SHUCTBOY,

MIpernoaaBareb,

tenepon +7-928-126-36-07,

e-mail: kornienkolena.rostov@rambler.ru

[IpuBenen MeTox pacueTa, ONpeAeSIONINI N3MEHEHHS HalPSDKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUS
0eCCTBIKOBOTO MYTH B IPOLECCE IKCILTyaTalluy ¢ YYeTOM BO3ACHUCTBHSI TOe310B. B pe3ybrarte onpenenstorcs
OTIACHBIE IO YCIIOBHIO YCTOWYNBOCTH MECTa C IOHMKEHHOM TeMITEpaTypoi 3aKperyIieHUs, KOTOPbIE YTPOXKAIOT
0e301acHOCTH JBIDKEHUS 1M0oe310B. PazpaboTraHa mpuOIMKeHHAs METOAMKA pacueTa BSI3KUX CBOMCTB Iede-
HOYHOTrO OayuiacTa, CIBHUTaeMOro INIAJaMH IONEPEK OCH IYTH, C HMCHOJb30BAHUEM OIBITHBIX JIaHHBIX
BHUMNXKTa.

Knrouesvie cnosa: HanpsHkeHHO-1e(hOPMHUPOBAHHOE COCTOSIHUE, SIIOPHI MPOIOIBHBIX CHJI, YUeT BO3-
JEUCTBUS MOE30B, POLECC SKCILTYaTaIlH, IPOIOTBHBIE CHIIBI, OECCTHIKOBOH ITyTh, HAYaJIbHOE COTPOTHBIIC-
HUE, BSI3KUE CBOMCTBA IIEOCHOYHOTO Oamuiacta, KO3 GUIIMESHT BI3KOCTH.

CHANGES IN THE STRESS-STRAIN STATE IN PROCESS OPERATING
OF JOINTLESS TRACKS

Kornienko Elena Vladimirovna
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Chair «Track and Track Facilities»,

Lecturer,

phone +7-928-126-36-07,

e-mail: kornienkolena.rostov@rambler.ru

A method the calculation, determinative the changes in the stress-strain state of the jointless tracks in
process operation with considering the influence of the trains is presented in the article. As a result, the dan-
gerous places are determined on the condition of the stability with a low temperature of fixing, which threaten
the safety of train traffic. The approximate calculation method of the viscous properties of the crushed stone
ballast moved with the sleepers across the road axis, using the experimental data of VNIIZT is developed.

Keywords: stress-strain state, plot longitudinal forces, consideration the influence of the trains, opera-
tion process, longitudinal forces, jointless track, initial resistance, viscous properties of crushed stone ballast,
coefficient of viscosity.
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PaccMmoTpeHs! BOpOoChl COBEPLUICHCTBOBAHMSI CUCTEMBI IUIAHUPOBAHUS OTPEOJICHHS SHEPIOpPECypCOB
Ha XKeJe3HOJOPOXKHOM TPAHCIIOPTE, B TOM YHCJIE 3a CUET OLEHKH HOTeHIInala UX 3KOHOMUH. B kauecTBe 00b-
€KTOB JUIA MCCIIEOBAaHUS MPUHATHI CTPYKTYpHBIE MoApasfenenus LleHTpanbHON TUPEeKIH 10 YIIPaBIESHUIO
TepMHUHAIBHO-CKIaIcKUM KoMIuiekcoM OAO «PXX/[». YcraHoBIEeHO, UTO MPUMEHEHHE PA3IMYHBIX METOOB
MaTeMaTHYecKoro ananusa (crnaxusanue EMA, BommHmxkepa, OLEHKa «IIPOMaxoB») IO3BOJISIOT CyILe-
CTBEHHO MOBBICUTH TOYHOCTh MaTE€MaTHYECKON MOJIENI SHEPTOMOTPEOIECHNS.

Kniouesvie cnoea: xKene3sHOAOPOKHBIN TPAHCIIOPT, INIAHUPOBAHUE, IOTEHIMA YKOHOMUU, TOILIMBHO-
SHEPTreTHYECKHE PECYPChI, BpEMEHHbIE TPEHIBI.
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The paper is devoted to the issues of improving the system for planning energy consumption in railway
transport, including by assessing the energy saving potential. The structural units of the Central Directorate of
the loading operations of the «Russian Railways» were taken as objects for the study. It was found that the use
of various methods of the mathematical analysis (smoothing EMA, Bollinger method, evaluation of blunders)
could significantly improve the accuracy of the energy consumption mathematical model.

Keywords: railway transport, planning, energy saving potential, fuel and energy resources, time series.
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PaccMmoTpeHs! BOPOCH OLIGHKH BIUSHUS TATOBOW HArPY3KH Ha TATOBOE 3JEKTPONOTPEOSICHHE B CH-
CTeMeE TATOBOTO dJIEKTPOCHAOXKeHHs. BBINOIHEHO cpaBHEHHE PE3yIbTaTOB, OIYYEHHBIX MO HCIOIB3YeMOH B
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pe3ysbTaTaMi IMUTAIIHOHHOTO MOJICIIMPOBAHHS B YCIIOBUSAX M3MEHEHUSI HOpMooOpasytomux ¢akropos. [To-
Ka3aHO pa3jInyKe pe3yIbTaTOB Ha IPUMEPE U3MEHEHHS TEXHUUECKOW CKOPOCTH ABMKeHHs1. PaccMOTpeHo Bin-
SIHUE TATOBOI HAarpy3KH B YCIOBHAX M3MEHEHHUS MACC T0E3/10B M HArpy3KU Ha OCh JUIS Pa3IHMYHbBIX yCIOBHI
MPOITyCKa I0e3/10B. BHIMoIHeH KOpPeIsIIMOHHBINA aHAIN3 [T PACCMOTPEHHBIX (PaKTOPOB U 00BEMa IIEKTPO-
MOTpeOICHUS.

Kntouegvie cnosa: 3MeKTPONOABHKHOM COCTaB, CUCTEMA TSATOBOIO MIEKTPOCHAOKEHUS, TOPHBIN MPO-
(Wb yTH, PacXOJ AIIEKTPOSHEPTUH, TATOBAs HArpys3Ka.
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The article deals with the issues of assessing the impact of the traction load on traction power con-
sumption in the power supply system. A comparison was made of the results obtained by the currently used
method of analyzing and forecasting the consumption of the fuel and energy resources with the results of
simulation modelling in the context of changing normative factors. The difference of the results is shown on
the example of some changes in technical speed of a movement. The effect of the traction load under conditions
of changing train masses and axle loads for various conditions of the train passing is considered. A correlation
analysis was performed for the factors and power consumption was considered.

Keywords: electric rolling stock, traction power supply system, mountain road profile, power con-
sumption, traction load.

Y]IK 62-50 + 06

AHAJIN3 U CUHTE3 HEJIMHEMHBIX MHOI'OPEKMMHBIX 3AKOHOB YIIPABJIEHU S
C UCHIOJIB30BAHUEM OBBEJMHEHHOI'O NTIPUHLHUITA MAKCUMYMA

AramnoB AJiekcaHIp AHApPeeBHY

PoctoBckmii rocygapcTBeHHbIH yHUBepeuTeT myTer coobmenus (PI'VIIC),

344038, r. PoctoB-Ha-/lony, 1. PoctoBckoro Ctpenkosoro Ilonka Hapomroro Omomaenus, 1. 2,
kaeapa «CBsi3b Ha )KEIEIHOJAOPOKHOM TPAHCIIOPTEY,

ACIMPaHT,

tenedon +7-918-535-18-54,

e-mail: aaalexander2794@gmail.com

174




ISSN 0201-727X BECTHHUK PI'YIIC Ne1/2019

KocTtorsoroB Anapeii AjlekCaHAPOBUY

PoctoBckmii rocyaapcTBeHHbIH yHUBepeuTeT myTer coobmmenus (PIYIIC),
kadeapa «CBs3b Ha KEIEe3HOJOPOKHOM TPAHCIIOPTEY,

JIOKTOP TEXHUYECKUX HayK, Tpodeccop, 3aBenyromuii kadeapoii,

tenedon +7-918-553-92-24,

e-mail: kostoglotov@icloud.com

Jlazapenko Cepreii BanepreBn4

PocToBckwmit rocynapcTBeHHBIH yHUBEpcHUTET IyTelt coobmerns (PIYIIC),
kadeapa «CBs3b Ha KEIEe3HOJOPOKHOM TPAHCIIOPTEY,

KaHJUAT TEXHUICCKUX HAyK, JOICHT,

tenedon +7-905-456-86-60,

e-mail: lazarenkosv@icloud.com

JIsamenko Anexkceit Muxaiinosud

PoctoBckmii rocyaapcTBeHHbIH yHUBepcuTeT IyTer coobmenus (PIYIIC),
kadenpa «TAroBeIi MOABMUKHOMN COCTaBY,

KaHIUJAT TEXHAYECKUX HayK, TOLICHT,

tenepon +7-928-186-06-66,

e-mail: lam75@mail.ru

JIsmenko 3051 Baagumuposna

PocToBckwmit rocynapcTBeHHBIH yHHBEpcHUTET IyTelt coobmerns (PTYIIC),
kagenpa «CBsi3b Ha KeJIE3HOJOPOKHOM TPAHCHIOPTEN,

ACTIMPaHT,

tenepon +7-903-474-50-37,

e-mail: izv_ui@rgups.ru

CuHTe3MpOBaH HEJIMHEWHBIH MHOTOPEKUMHBIA 3aKOH YIPAaBICHHS C MCIIONH30BAHUEM OOBEIMHEH-
HOTO MPHUHIHUIIA MAKCUMYyMa, MIPOBEACH aHaiu3 ero 3(EKTUBHOCTH B CPABHEHHU C 3aKOHOM MPOIMOPIHO-
HaJIbHO-IU((HEepeHINaIbHOrO YIIPaBIeHNsI Ha OCHOBE MaTeMaTHIeCKOro MoaenupoBanus. [lomydeHHbIH 3a-
KOH yTIpaBJICHUS TO3BOJISIET OBBICUTH 3(PPEKTUBHOCTE yIIPAaBICHHUS HETMHEHHBIM 00BEKTOM C HCKITIOUCHHEM
YaTTEPUHT-PEKUMA.
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A nonlinear multimode control law has been synthesized using the combined maximum principle, and
its effectiveness has analyzed in comparison with the proportional-differential control law based on mathemat-
ical modelling. The obtained control law makes it possible to increase the control efficiency of a nonlinear
object with the exception of the chattering mode.

Keywords: multimode control, the combined maximum principle, nonlinear object, chattering mode.
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OYHKIHNOHUPOBAHMUS B PACHIPEAEJIEHHBIX THOOPMALIMOHHBIX CUCTEMAX
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PaccmarpuBaeTcs 3a1a4a aHaiau3a aHOMAIUN B QYHKIIMOHUPOBAHUH PacTpe/ielIeHHbIX HH(pOpMAaIy-
OHHBIX CUCTEM, MPEJICTABICHHAS B BUJIC MPEOOpa30BaHusl HEOOpaOOTaHHBIX IAHHBIX, TIOIYYaeMbIX B IPOIIECCE
(YHKITMOHUPOBAHUS pacIpeieIeHHbIX HH()OPMAaIMOHHBIX CUCTEM, K JAaHHBIM (QYHKITMOHAIBHOTO BHUa. Takoe
MIPEICTAaBICHNE TTO3BOJISIET BBIAENATH COCTABIISIONIYIO, OOJAMaoN[yl0 BBICOKON HH()OPMAaTUBHOCTHIO IS
JaJTbHEHIIIeH OLIEHKY (PYHKIIMOHUPOBAHHS JUHAMUYCSCKON CUCTEMBI. B OTIIMYHUE OT MOIX0/I0B, U3BECTHBIX pa-
Hee, aBTOpaMu MPEeaIoKeHO OMPeIeICHIE MUHUMATBHO-PHTPOIUNHBIX MHOXKECTB, PACIIUPSIONICe TPAIUIIH-
OHHOE OTIpEe/IeNICHIE YHTPOIUH IS CIIyJ9aifHBIX IpolieccoB. [IpeacraBnena rmipbepToBa MOIENh MPOCTPAH-
CTBa C BOCIIPOM3BOISIINM SITPOM, TIPeTHA3HAYCHHAS JIJISl OIICHKH SHTPOIIHMH TI0 CITy4JaifHON BRIOOpKE peannsa-
LU CIy4YaiiHOTO MPOoIecca, a IMEHHO N0 (PYHKIIMOHATBHBIM NaHHBIM. [IpeiokeHs! JBa moaxoaa K OleHKe
MUHUMAIIbHBIX MHOKECTB HTPOITNH, OMH U3 KOTOPBIX OTHOCUTCS K MapaMeTPHIeCcKuM, a IPyrod — K Hema-
paMeTpUYecKiM METOAaM CTaTUCTHKH. [IpemoxeHnbple MoIX0ap! MpeTHa3HAYCHBI TSI PEMISHHS TPOOIEMBI
0oOHAPYKCHUS aHOMAJIMI C MMOMONIbIO (PYHKIIMOHAIILHBIX JaHHBIX. BBIMOIHEHBI YHCICHHBIC SKCIICPUMEHTBI,
WUTIOCTPUPYIOIIUE POOACTHOCTH MPEITIOKESHHBIX METOJIOB OOHAPYKCHHS aHOMAJIHMI U MX MPEUMYIIECTBO I1e-
pex y’ke N3BECTHBIMH METOJaMH.

Knouesvle cnosa: 3HTpONUS, CIIydalHBIN Mpoiiecc, 0OHApYKEHUE aHOMAaTUi, HH()OPMAIIMOHHEIC CH-
CTEMBI.
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Doctor of Engineering Sciences, Professor, Head of the Chair,
phone +7 (863) 272-63-80,
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The article deals with the problem of analyzing anomalies in the functioning of distributed information
systems. This task is presented in the form of transformation of raw data which was obtained in the process of
functioning of distributed information systems to functional data. Such a representation allows one to single
out a component that is highly informative for further evaluation of the functioning of a dynamic system. In
contrast to the approaches known earlier, the article proposes a definition of minimally entropy sets that extend
the traditional definition of the entropy for random processes. A Hilbert model of a space with a reproducing
kernel is presented and intended for estimating the entropy of stochastic process realizations, namely from
functional data. Two approaches have been proposed for estimating minimal entropy sets, one of which relates
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to parametric, and the other to non-parametric statistical methods. The proposed approaches are designed to
solve the problem of detecting anomalies using functional data. Numerical experiments illustrating the robust-
ness of the proposed methods for detecting anomalies and their advantage over previously known methods
were performed.

Keywords: entropy, stochastic process, anomaly detection, information systems.

VIIK 519.217

ONTUMHU3AIUA KBASUJIMHEWUHBIX CJOXKHBIX CUCTEM
B CJIYUAE CIHIEIMAJIBHBIX INEJIEBBIX ®@YHKIIUU
C 3BABUCUMBIMHU TPUOPUTETAMU

BosocaTtoBa TaTbsiHa AHATOJIbEBHA
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tenedon +7-928-279-24-42,
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JanexsaHu AHxennka I'eHpukoBHa
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tenedon +7-928-290-99-80,

e-mail: dangegik@mail.ru

[Mpencranena u vcciaeqoBaHa MOJIENb 3KOHOMUYECKOW CHCTEMBI C JABYMsI 3aBUCUMBIMH MIPUOPHUTE-
TaMH JUIs CiTydasi, KOTJa CrielHanbHas 1eneBas GyHKIHs BOCIIPOM3BOAUT pa3HOHAINPABICHHbIE TPeOOBaHNUS
YYaCTHHKOB SKOHOMUYECKOH CUCTEeMBI. PacCMOTpEHbI pa3IiyHbIe CITy4an PaCCTaHOBKH 3aBUCHMBIX MPHUOPHU-
TETOB B LIEJIEBOM (PYHKIIMU W MOTY4YECHBI KDUTEPHHU CYIIECTBOBAHUS U €IMHCTBEHHOCTH MaKCHUMyMa IIeJIeBON
(byHKIIH.

Knrouesvie c106a: 5)XOHOMUYECKHE MOJIEIH, ONTUMH3AI[OHHA 3a/1a4a, MAKCUMYM IeJIeBOi (pyHKIIUH,
MPUOPUTETHI BEPOSITHOCTHOTO XapaKkTepa, KBa3HiIHHEHHbIE (DYHKIINH.

OPTIMIZATION OF THE QUASILINEAR COMPLEX SYSTEMS
IN THE CASE OF SPECIAL TARGET FUNCTIONS WITH DEPENDENT PRIORITIES

Volosatova Tatyana Anatolyevna
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Chair «Higher Mathematicsy,

Candidate of Physical and Mathematical Sciences, Associate Professor,
phone +7-928-290-99-80,

e-mail: dangegik@mail.ru

A model of an economic system with two dependent priorities is presented and investigated, in the
case when the special objective function reproduces the multidirectional requirements of the participants of
the economic system. The various cases of the dependent priorities” placement in the objective function are
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considered and a criteria for the existence and uniqueness of the maximum of the objective function are ob-
tained.

Keywords: economic models, optimization problem, maximum objective function, probabilistic prior-
ities, quasilinear functions.

V]IK 62-50 + 06
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[Mpennoxen >3pPEKTUBHBIN ¢ BEBIYUCIUTEIBHON TOYKH 3PSHHUS allTOpUTM (POPMHUPOBAHHSI CIIEKTpa He-
MEPUOTNYECKUX (QYHKIMH Ha HHTEPBaJle BpEMEHH, TOCTOSTHHO OOHOBIISIOIEMCS € 3aIaHHBIM [IIarOM JIMCKpe-
TU3aH, 00eCIeUnBaIOIINI HHBAPUAHTHOCTE (JOPMUPYEMOTO CIIEKTpa KO BPEMEHH KaK K apaMmeTpy.

Knrouegvle cnosa: criekTp HemepHoAWdecKuX (YHKIMA, 0000IMeHHoe TuddepeHIIpoBaHIe, airo-
pUTM GOPMHUPOBAHUSI CIIEKTPA, TEKYIIHI BPEMEHHON HHTEPBAJl.
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The efficient algorithm for forming the spectrum of non-periodic functions on an interval of time that
is constantly updated with a given sampling step is provided which ensures the invariance of the formed spec-
trum to time as a parameter.

Keywords: spectrum of non-periodic functions, generalized differentiation, the algorithm for forming
the spectrum, the current time interval.
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OIEHKA TOYHOCTH METOJAOB PEIIEHMA JU®PEPEHIIMAJBHOI'O
YPABHEHUSA TIPOCTPAHCTBEHHOI'O JIBUXEHUA
BECIIMJIOTHBIX JIETATEJIBHBIX AIIITAPATOB

Tapan Biaagumup Huxkosnaesny
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Muxaiiinyenko {uHa AJjieKcaHIpPOBHA
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kadeapa «CBsi3b Ha )KeJIE3HOAOPOKHOM TPAHCIIOPTE»,

aCIUPAHT,
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e-mail: dinuza@yandex.ru

PaccmarpuBatotes auddepeHmanbHble ypaBHEHUs JeTaTenbHoro anmapara (JIA), monmydeHHbIe B
NPEANOI0KEHUH TOTO, YTO IMOJIET MPOUCXOAUT HaJ IUIOCKON 3emileld B OJHOPOAHOM IOJe TSAroTeHus. s
HaX0XJIEHUSI ONTHMAaIbHOTO METO/a PEIICHUS PacCMaTPUBACTCS CITy4ail JIBWDKEHHS B OJJHOMEPHOH IIIOCKO-
CTH. AHaJIM3UPYIOTCS HECKOJIBKO METOJOB YHCIEHHOTO pelieHust oaHoro auddepeHnansHoro ypaBHeHHs
MpoCTpaHCTBEHHOTO ABmkeHus JIA. MmmoctpupytoTes rpaguku HCKOMoW QYHKIMH, TOCTPOSHHBIE pa3HBIMU
METOJIaMH pelieHus1. HaxoasaTes morpemnocT BEIYUCIICHUH.

Knouesvle cnosa: neTaTeNIbHBIN anmapar, YACICHHbIC METOBI pelleHui qudepeHIMalbHBIX YpaB-
HEHHI, METOJ] HHTETPUPOBaHUs, METOJ] U PepeHnnpoBanus, MeTo]] Ditnepa, meroa Pynre — KyTThi.

ASSESSMENT OF ACCURACY METHODS OF THE DIFFERENTIAL EQUATION
SOLUTION OF THE SPATIAL MOVEMENT IN UNMANNED AERIAL VEHICLES

Taran Vladimir Nikolaevich
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Postgraduate,
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This article discusses the differential equations of the aircraft, obtained under the assumption that the
flight takes place over a flat Earth in a uniform field of an aggression. To find the optimal solution method, we
consider the case of the motion in a one-dimensional plane. It is analyzed several methods for the numerical
solution of one differential equation of the spatial motion of the aircraft. It illustrates the graphs of the desired
function constructed by different methods of solution. The calculation errors are found.

Keywords: aircraft, numerical methods for solving differential equations, integration method, differ-
entiation method, Euler method, Runge — Kutt method.
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TPEFOBAHUA K O®OPMIIEHHIO CTATEH
I LNYBIIHKAITUH B KYPHAJIE « BECTHHK PI'YIIC»

1 Marepunansl craTell IPEACTaBISAIOT B BHJEC TEKCTOB, OT(GOPMATUPOBAHHBIX M pacliedaTaHHBIX
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 agmopoe — 1o ICHTPY, KypCHBOM;

HHTEpBa;

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

0e3 TIepeHOCOoB;

N UHTEpBaw;

N meKcm cmambu — 1Ie4YaTaeTcs ¢ MepeHocaMH.

B Cmambsa 007131cHA COOEPIHCAMb 6600HYI0 UACHb, Uelb HAYUHOI PA3PAOOmMKU,

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. bonbiie GhopMyssl HEOOXOIUMO pa30OUTh Ha OTACIbHBIC parMeHThl. DparMeHThI
(hopMyI1 IO BO3MOKHOCTH JJOJKHBI OBITH HE3aBUCHUMBI (IIpH paboTe B POpMYyTHLHOM PeaKTope Kaxaas CTpoKa
— oTHenbHbINH 00beKT). Hymeparuio cienyet neuarate B WOrd otaensHo ot popmyit. Pacnionarats hopmyiibt
CIIEAyeT MO UEHTPY CTPOKH.

bykeerJul,eul,hun,qug, VuU, O (6yksa) u 0 (HOJb) TODKHBI pa3iNyaThCsl 0 HAYEPTAHHUIO.

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

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

O603HaueHus, TEPMUHBI U WUTIOCTPATHBHBIA MaTepuall JOKHBI COOTBETCTBOBAThH JCHCTBYIOLIMM
I'OCTawm.

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

6 bubauorpadguyeckuii CMUCOK MPUBOJAT OOIIUM CIIICKOM B KOHIIE CTAThH M COCTABISIOT 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.

O0s3aTeJIbHO MPEACTABUTH MepeBo O0M0IHOrpauiecKoro CnucKa Ha AHIJIMICKHI A3BIK.

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

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

8 Marepuaisl, npuiaraeMbsle K cTaTbe, e4aTaloT Ha OTACIBHOM 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)coozo agmopa B AUMEHUTEILHOM TaJIexKe.

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 COCTABIISIIOT JIJIS KXKIOTO aBTOpa OTCIHHO (32 HCKITFOUESHIEM aHHOTAIMHN U KITFOUSBBIX
CIIOB) B MOPSJIKE YIIOMUHAHHUS B CTaThE.

BaxxHo deTko, He OMyCKas MHON TPaKTOBKH, YKa3aTh MECTO pabOTHI KOHKPETHOTO aBTopa. Eciu Bce
aBTOPKI CTAaThU PAO0OTAIOT WITH YYATCsI B OJTHOM YUPEXKICHUN, MOXKHO HE YKa3bIBaTh TIOUTOBBIH aJpec MeCcTa pabOoThI
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 NPaBo ONMYyOJHKOBATH B HOMEpe OAHY CTaThIo0.

3 ABTOp MOXKeT NPHCJIATH CTATHIO B aJpec peJaKIum:

® [0 moyYTe

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

PocToBckmii Tocy1apCTBEHHbIH YHUBEPCUTET IyTEH COOOIIEHUS.

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. [1yOauKyroTCst CTaThH 10 CIIETYIOLIUM CEKIIUSIM:

—  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 gaHHOi mpobnemsbl. CTaThu MyOIUIIUCTHYECKOTO TUIAaHA HE IPUHUMAOTCSL.

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 dexepanuu 1no 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 usznareneM ssisercs OenepanbHOE TocyJapcTBEHHOE OF0PKETHOE 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 JKEIIE3HOJOPOKHOTO TpaHCHOpTa uM. akaa. B. Jlazapsna, r. lHenponer-
poBck), Peciyonuku benapycs (Benopycckuii rocy1apcTBeHHbIN YHUBEPCUTET TpaHCIOPTa, T. ['omens), Uemickoii Pec-
myOmmkn (OcTpaBckuil TeXHHYECKHUH yHUBepcuTeT, T. Octpaa), [Tompmu (Crune3ckuii TEXHUYECKHI 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, BBITyCKaeMbIX B Poccuiickoit @exepannu, B KOTOPBIX pEKOMEHIyeTCs ITyOIMKaIlis OCHOBHBIX pe3yJIbTa-
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 roja >kypHajl BKJIIOUEH B KaTajlor MOANHUCHBIX WU3JaHUN
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 pacchliaeTcs BCEM OTPACIeBBIM By3aM, B sl By30B MUHHCTEPCTBA
oOpa3oBaHus 1 HaykKu Poccum, IEHTpaIbHBIM U 30HAJFHBIM HayYHO-TeXHUIecKnM Onbnuorexkam, HUU nuapopmanmn.

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.

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

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

ApXuB :)KypHajia U Tpe6oBaHusA 10 oopMIIeHHIO cTaTell pa3MelleHbl Ha caiiTax:
http://www.rgups.ru B pazaene «Mzpanus» u http://vestnik.rgups.ru
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