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A.B. TEPEHTBEB, M.IO. KAPEJIMHA, B.A. KIIMMEHKO

AHAJIN3 METOJIOB OIIPEJIEJIEHUSI IOKA3ATEJIEN
TEXHUYECKOM SYKCIINIYATAIIIU ABTOMOBWJIEN

B nacmosiwyee apemsi ucnoavzyemes cucmema mexHuieckou IKCHIYamayuu agmomoouetl, co-
30annas bonee 60 nem nazad. 3adauell UCCIEO0BAHUsL AGNSACNC 8 AOANMAYUU MO CUCEMbl OO
CoBpeMeHHble YCN08USL IKCNIYAMAYUy mpancnopmusix cpedcms. Ilpu smom npednonazaemcs ne
onpeoeieHue MAKCUMAIbHO2O CPOKA CIYHCObL NOOBUNCHO2O COCMABA, A OOCHMUICEHUE 3A0AHHO20
HOPMAMUeHOU OOKYMEeHmayuel YPosHsI HAOEHCHOCU U IPDEKMUSHOCIU a8MOMOOUIs 6 MeyeHUU
ocpanuyennozo npobeea. Ilpu s3mom noopazymesaemcsi 603MOACHOCHb BblGOOA MPAHCHOPHIHOO
cpedcmea u3 SIKCHIyamayuy 0axice npu omcymcmeuu eblpabomKu HOIH020 pecypcd.

Kniouesvie cnosa: skcniyamayus agmomoousis, MoOeiu YnpagieHus, anaiu3 nokazamenel,
MEXHUYECKOe 0OCTIYIHCUBAHUE, IHCUSHEHHBLIL YUKIL.
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AV.TERENTYEV, M.YU. KARELINA, V.A. KLIMENKO

ANALYSIS OF METHODS FOR DETERMINING
THE PERFORMANCE OF VEHICLES

The purpose of the study presented in this article is to adapt the technical operation system of
the car to modern conditions. At the same time, the purpose of the technical operation system of the
car should be determined not in the direction of ensuring the maximum long life of the car, but in the
direction of achieving the level of reliability and efficiency and quality of cars for a limited mileage
specified by the regulatory and technical documentation. Upon reaching this level, the car must be
decommissioned, even if it has not developed its resource.

Keywords: car operation, control models, indicator analysis, maintenance, life cycle.
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10.B. BA’KEHOB, M.10. FA’)KEHOB, B.I1. KAJIEHOB

MCCJEJTOBAHUE SKCILTYATAIIMOHHOM HAJIEXKHOCTH CUCTEM
IINTAHUA TOIVIMBOM JIU3EJIBHBIX JIBUT'ATEJIEN

IIpugeoennvl pe3ynomamul UCCIEO08AHUA IKCHIYAMAYUOHHOU HAOEHCHOCU CUCTEMbl RUTNAHUS
monausom ouzenvHvix osucameneti F14 asmomooduneni FIATDUCATO, ocrognble npuuunst nomepu
cucmemou pabomocnocoOHO20 COCMOSAHUA, YUCTO8ble Xapakmepucmuku ee Gesomxasnocmu. Ha
0CHOBe 0OPAOOMKU MACCUBA ONBIMHBIX OAHHBIX NO HEUCNPAGHOCAM U OMKA3AM 8 Cucmeme onpe-
0eneHbl 3aKOHOMEPHOCTNU USMEHEHUSI UHMEHCUBHOCU OKA308 U 6ePOSMHOCell 6e30MKA3HOU pa-
bombl ee OCHOBHBIX Demaieli 8 3asucumocmu om npodeza asmomoobuns. Ilpednocenst u anpobupo-
sanvl 8 ounepckom yeumpe « FIAT PROFESSIONAL» o. Braoumupa memooduka u aneopumm noucka
U C80€BPEMENHO20 YCMPAHEHUs 8O3HUKAIOWUX 6 Cucmeme numanus nogpexcoenuil. Bneopenue pe-
3YI6IMAMO8 8LINOTHEHHBIX UCCIe008AHUI 8 NPOUZBOOCTNEEHHbIE NPOYECChl NPEONpUAmuUil agmocep-
sUCa NO380AEM CYWEeCMEEHHO CHUSUMb 3ampamyl Ha noddepiicanue pabomocnocobHo20 cocmos-
HUS cucmembl NUMAHUsA OU3eTbHLIX dgueameneti 8 IKCHIyamayuu.

Kniouesvie cnosa: osucamens, dKCHIyamayuoHHAs HAOEHCHOCb, MONIUSO, OMKA3, OUASHO-
cmuposatue, areopumm.
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YU.V. BAZHENOV, M.YU. BAZHENOV, V.P. KALENOV

INVESTIGATION OF OPERATIONAL RELIABILITY
OF DIESEL ENGINE FUEL SUPPLY SYSTEMS

The results of the investigation of operational reliability of the fuel supply system of diesel en-
gines F1A FIAT DUCATO cars, the main reasons for the system's loss of operability, the numerical
characteristics of its failure-free performance are given. On the basis of processing the array of ex-
perimental data on faults and failures in the system, the regularities of change of failure intensity
and probabilities of failure-free operation of its main parts depending on vehicle mileage are deter-
mined. Methods and algorithm of troubleshooting and timely elimination of damages occurring in
the fuel supply system are proposed and tested at the FIAT PROFESSIONAL dealership in Vladimir.
The introduction of the results of the performed investigations into the production processes of car
service enterprises allows to significantly reduce the costs of maintaining the operable state of the
diesel engine fuel supply system in operation.

Keywords: engine, operational reliability, fuel, failure, diagnostics, algorithm.
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A.1O. POUYEB, A.H. HOBUKOB, A.B. 'OPH, M.A. TOKMAKOBA

OBPA3OBAHUE MOJUPUIIAPOBAHHBIX IOBEPXHOCTEM TPEHUA

Ilpeocmasnena ungopmayus no o6pazoeanuio MoOUGUYUPOBAHHLIX NOGEPXHOCTHEN MPEHUSL.
IIpusedensvl pe3ynomamosl anaiu3a NPUMEHAEMbIX AHMUPPUKYUOHHBIX NACHOUHbIX NOKpbimuil. O0-
HOU U3 21A6HbIX NPOOIEM HAHECEeHUs] MOHKUX NIEHOYHBIX NOKPLIMUL A6IAEMC OMCYMCMEUe mexHo-
JIO2UHECKUX PEeCUMOB, PEKOMEHOOBAHHbIX npoussooumenem. Onucan cocmas RIEHOYHO20 AHMU-
@puxyuonnozo noxkpuimus. Ilpedcmasnenvl pe3ynbmamel IKCHEPUMEHMANbHBIX UCCLe008AHUU
HaHeceHUs: MOHKUX NAEHOUHbIX NOKPbIMUll. Boibpan nueemamuieckull pacnvliumens 01 HAHECeHUs.
MOHKUX NJAeHOYHbIX nOoKpuimuil. IIposedensvl cepuu IKCHEPUMEHTNOE NO GbIAGNEHUI0 MEXHON02UuYe-
CKUX PedCUMO8 HAHEeCeHUs MOHKUX NIEeHOYHLIX NOKpbimui. Bulnonnen xauecmeeHnHulii u Koauye-
CMBEHHbLI AHANU3 PEe3YTLIMAMO8 HAHECEeHUs MOHKUX NAeHOUNbIX nokpuimuil. IIpednoscena Qyuxyu-
OHANbHASA CXeMA HAHeceHUs aHMUPPUKYUOHHO20 NAEHOYHO20 Nokpvimus. Ha ocnoge evinonmennvix
6b160006 OAHbL PEKOMEHOAYUU NO MEXHOIOSUYECKUM PEICUMAM HAHECEHUs MOHKUX NIIEHOYHbIX (H-
MUPPUKYUOHHBIX NOKPLIMULL HA MOOUPUYUPOBAHHYIO NOBEPXHOCHIb MPEHUA.

Kniouegvie cnoga: nosepxnocms, mpenue, nokpulmue, NieHKd, pemonnm, MauuHda.
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A.Yu. RODICHEV, A.N. NOVIKOV, A.V. GORIN, M.A. TOKMAKOVA
FORMATION OF MODIFIED FRICTION SURFACES

The article provides information on the formation of modified friction surfaces. The results of
the analysis of the applied antifriction film coatings are presented. One of the main problems of ap-
plying thin film coatings is the lack of technological modes recommended by the manufacturer. The
composition of the film antifriction coating is described. The results of experimental studies of the
application of thin film coatings are presented. A pneumatic spray gun for applying thin film coat-
ings was selected. A series of experiments were carried out to identify the technological modes of
applying thin film coatings. A qualitative and quantitative analysis of the results of applying thin
film coatings was performed. A functional scheme for applying an anti-friction film coating is pro-
posed. Based on the conclusions made, recommendations are given on the technological modes of
applying thin film antifriction coatings to the modified friction surface.

Keywords: surface, friction, coating, film, repair, machine.
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A.H. KOTOMYMH, H.1. KOPHENUYYK

INPOU3BOJACTBEHHBIE PEKOMEH/JAIINA
1O NPUMEHEHHUIO 3JIEKTPOJIUTA XPOMUPOBAHUS
B YCJIOBUSAX ITPEAITPUATHUU TIPUTHECTPOBbBSA

Hanvl nayuno obocnosannvie pexomenoayuu no HPpUMeHeHUlo paspabomanHo20 X0JI00HO020
CamMopecyIupyIoue2ocs I1eKmpoIuma XpomMuposanus npu 60CCIMAHOGIeHUY U YNpouHeHul demainell
Mawu. [Jannvie pekomMeHOoayuu nomozym IQGexmusHo UcnoaIb308ams paspabomantbvlii 1eKkmpo-
UM U MUNOBOT MEXHON0SUYeCKUll Npoyecc YNPOYHeHUs U 80CCMAHO8AEHUs Oemanell MauuH 8
VCIOBUAX NPOU3EOOCEA, UCKTIOYUS NPU IMOM OPAK U NOBbIULEHHbIe MAMEPUATbHbIE 3AMPambl npu
HaHeCeHUuUu XPOMOBbIX NOKpbImutl. B Hux ompasicenvl 0cobeHHOCMU GbINONHEHUA Onepayul, OKa3bol-
BAKOWUX BNUAHUE HA YPOBEHb HAOENHCHOCMU MEXHOI02UHeCK020 npoyeccd, (npedsapumenvHas me-
Xanuueckas obpabomka, obesdcupusanue, 31eKMpOXUMUYECKOe mpasieHue u Op.) U 0caxcoeHue
KA4ecmeeHHbIX XPOMOBbIX NOKPLIMULL C 8bICOKOU NPOUHOCIBIO CYENNEHUS.

Knroueswvie cnosa: mexanuueckas obpabomka, obezdcupusanue, mpasieHue, XpoMuposanue,
HAB8000pOdCUBAHUe, MepMUtecKds oopabomxa.
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AN. KOTOMCHIN, N.I. KORNEYCHUK

PRODUCTION RECOMMENDATIONS FOR THE USE
OF CHROME PLATING ELECTROLYTE IN THE CONDITIONS
OF PRIDNESTROVIAN ENTERPRISES

The article provides scientifically based recommendations for the use of the developed cold
self-regulating chromium-plating electrolyte in the restoration and strengthening of machine parts.
These recommendations will help to effectively use the developed electrolyte and the standard tech-
nological process of strengthening and restoring machine parts in production conditions, while
eliminating defects and increased material costs when applying chrome coatings. They reflect the
features of performing operations that affect the level of reliability of the technological process (pre-
machining, degreasing, electrochemical etching, etc.) and the deposition of high-quality chrome
coatings with high adhesion strength.

Keywords: mechanical processing, degreasing, etching, chrome plating, hydrogenation, heat

treatment.
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A.I'. LIEBIIOBA

JANHAMMKA PEAJ/IM3AIIUUA ITPOI'PAMMBI
VISION ZERO B MUPOBBIX CTPAHAX

Paccmompena xonyenyus Vizion Zero — 0oneocpounas npoepamma, énepgvie npediodiceHHas.
npasumenscmeom Lllseyuu, ocHOBHAA Yelb KOMOPOU, 3aKI0O4UAencs 8 NOblUEeHUU YPO8Hs be30nac-
HoCcmu 00podicHo20 Osudcenus (BIJ) u 38yuum ciedyouwum oOpaz3om: «HUKMO He 00IHCeH No2ub-
HYMb UIU NOLYYUMb Cepbe3Hble PAHEeHUs 8 pe3yibmanie 00POICHO-MPAHCHOPIMHO20 NPOUCULECTNEUS
(ATII)». Beinonanen kpamkuii 0630p peanuzayuu OAHHOU KOHYenyuu 8 HeKOMopbiX MUposvlix cmpa-
Hax. ¢ mom yucie Poccutickou @edepayuu u onpedenenvl nepcneKmusHvle HAYUOHAIbHbIE 8eKIMOPA
ee OanbHelue20 UCNOIHEHUs. C Yeablo nogvluieHus yposusa B/IJ[ u cmpemaenuu CHUdCeHUs: Yucia
ATI k MunumanbHoMy 3HA4eHUro.

Knrouesvie crosa: xonyenyus Vision Zero, dopooicno-mpancnopmuuie npoucwecmaust (ATI),
HYe6ds. CMEPMHOCMb, NOGblUuleHUe Be30nacHocmu 0opodicHo2o dsudicenust (B//), chuoicenue asa-
putiHocmu
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A.G. SHEVTSOVA

DYNAMICS OF IMPLEMENTATION OF THE VISION ZERO
PROGRAM IN THE WORLD COUNTRIES

The concept of Vizion Zero is considered - a long-term program first proposed by the Swedish
government, the main goal of which is to improve road safety and reads as follows: «No one should
be killed or seriously injured in a traffic accidenty. A brief overview of the implementation of this
concept in some world countries has been carried out. including the Russian Federation and identi-
fied promising national vectors for its further implementation in order to increase the level of road
safety and the desire to reduce the number of accidents on the road to a minimum value.

Keywords: Vision Zero concept, road accidents, zero deaths, improved road safety, reduced
accident rates.
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V.V. SIVAKOV, P.V. TIKHOMIROV, V.V. KAMYNIN

STUDY OF THE ROUTE ALIGNMENT OF THE PASSENGER
NETWORK IN THE BRYANSK TOWN

The paper studies the passenger transport network of the Bryansk town and the prospects for
its development. It gives the study of the route alignment of the urban passenger transport network
and determines the degree of the alignment of existing routes. The paper proposes the optimization
of a number of routes.

Keywords: urban passenger transport, route transport network, route alignment, duplication,
transports organization.
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MHOTI'OKPUTEPHUAJIBHAA OLHEHKA DO®EKTUBHOCTHU
SKCILTYATAIIMU BOJIBIIETPY3HBIX ABTOMOBWIEHN ITPU
MEPEBO3KAX HABAJIOUHBIX T'PY30B B YCJIOBUSIX OTPAHUYEHUM
ITPU DKCIVIYATAIIUU JOPOTI’

Ilpedocmasnena mampuya sphexmusHvix pewenuti, 6 3a6UCUMOCIU 0T COCMOAHUA ONEPAYUOH-
HOUL cpedbl 6 cucmeme «asmomodunbL-cpeoay. Pasnuunvie sapuanmel 3navenus xkosgguyuenma uc-
noavzoeanus epysonoovemuocmu (KUI) aensromes Heobxooumvim yciosuem 01 ouggepenyuayuu
oyenKu nokazamenei dpghekmusHocmu 60abLUESPYIHBIX ABMOMOOUNEN NPU MPAHCHOPMUPOBKE HABA-
JIOUHBIX 2pY308. [annbvle uccie008anus no360AI0M YCMAHOBUMb ¢ HOMOWbIO ONPEedeleHH020 AHAIU3A
cmamucmuyeckue CeA3Uu U NOCMpoUmy. Spapur 3a8UCUMOCU USMEHEHU XaPAKMEPUCTIUK aBmo-
MPAHCROPMHBIX CPEOCMS NpU NepesosKe HABAIOUHLIX 2py308 6 3agucumocmu om usmenenuss KUT,
epaux 3asucumMocmu cebeCmouMocmu nepego3Ku 2py306 Ha 1 KM 6 3a8ucuMoOCmu Om usMeHeHus
KUT, epagux 3asucumocmu usmenenus ywepba, npusunennozo ATC npu nepegoske nasanounwix epy-
3086 6 3agucumocmu om usmerenuss KHUI".

Kniouesvie cnosa: 6onvuiezpysmvie agmompancnopmusie cpeocmeda, Kodghguyuenm ucnonsb3o-
6aHUsL 2PY30N00BEMHOCIU, 3AMPamyvl HA SKCHLYAMAYUIO, USHOC OOPOIUCHO20 NOKPLIMUS, MHO20-
KpUMepuaibHas oyeHKka
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B.S. SUBBOTIN, A.V. TERENTYEV

MULTI-CRITERIA ASSESSMENT OF THE EFFICIENCY
OF THE OPERATION OF HEAVY-DUTY VEHICLES IN THE
TRANSPORTATION OF BULK CARGO UNDER CONDITIONS
OF RESTRICTIONS IN THE OPERATION OF ROADS

The article presents a matrix of effective solutions, depending on the state of the operating envi-
ronment in the «car-environment» system. Different variants of the value of the capacity utilization
factor (CUF) are a prerequisite for differentiating the assessment of efficiency indicators of heavy ve-
hicles when transporting bulk cargo. These studies make it possible to establish, with the help of a cer-
tain analysis, statistical links and build: a graph of the dependence of changes in the characteristics of
vehicles during the transportation of bulk cargo depending on the change in CUF, a graph of the de-
pendence of the cost of transportation of goods per 1 km depending on the change in CUF, a graph of
the dependence of changes in damage caused by the vehicle when transporting bulk cargo, depending
on the change in CUF.

Keywords: heavy-duty vehicles, load-carrying capacity utilization factor, operating costs, road
surface wear, multi-criteria assessment.
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E.B. KYPAKMHA

OIIEHKA B3AMMOJIEHCTBUSA OB BEKTOB JOPOKHO-
TPAHCIHHOPTHOI'O KOMIIVIEKCA B LHEJISAX OBECIIEYEHU A
«HYJEBOW CMEPTHOCTH»

B cmamve svinonnena oyenxa ezaumoodeticmsusi 00beKmos 00pOAHCHO-MPAHCIOPIMHOZO KOM-
niexca, npeoCmasner CUCHeMHbIl NOOX00, HANPAasieH bl Ha 8bipabOOMKY dPDeKmusHsvIx U yeieHa-
npasieHnbIX peuenuil 8 obiacmu obecnedenust 6€30nACHOCIU 00POIUCHO2O0 OBUINCEHUS, COKPAUYEHUS
asaputinocmu u 00Cmudicenusi «Hyaeeot cmepmuocmuy. ObOCHO8aHA HEODXOOUMOCMb CUCTHEMHO20
nooxoda obecneuenust UCCIeO08AHULL MeCH KOHYEHmMpayuu O0O0pPOAICHO-MPAHCHOPMHBIX NPOUCULe-
cmeutl, 63auUMO0elicCmeyIowWux cészell, (hakmopos u NPUUUH Ux 03HUKHOBCHUSI 8 NPEOAA2aemoll Cu-
cmeme «YUACMHUK OOPONICHO20 OBUNCEHUS — MPAHCROPMHOE CPEOCHIBO — OOPOICHAS CeMb — GHEUl-
HASL Cpeoay.

Kniouesvie cnosa: 6e30nacHocms 00POICHO20 OBUINCEHUS, OOPOICHO-MPAHCHOPIIHBIE NPOUC-
wecmeusl, «HyJe6asi CMePmMHOCbY, A8MoMOOUIbHAsL dopo2a, mecmo konyenmpayuu JTI1.
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E.V. KURAKINA

ASSESSMENT OF INTERACTION OF ROAD-TRANSPORTATION
COMPLEX OBJECTS IN PURPOSE TO ENSURE «ZERO MORTALITY»

The article assesses the interaction of objects of the road transport complex, presents a sys-
tematic approach aimed at developing effective and targeted solutions in the field of road safety, re-
ducing accidents and achieving «zero mortality». The necessity of a systematic approach to ensur-
ing research of places of concentration of road traffic accidents, interacting connections, factors
and causes of their occurrence in the proposed system «road user - vehicle - road network - external
environmenty is substantiated.

Keywords: road safety, road traffic accidents, «zero mortality», road, the place of concentra-

tion of road accidents.
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0.10. BYJIATOBA

ININIAHUPOBAHUE ABUKEHUNS BBICOKOABTOMATHU3NPOBAHHDBIX
TPAHCHHOPTHBIX CPEJACTB C YYETOM
OCHOBHBIX OTPAHUYEHUIA HA MAPIIPYTE

Ilepedaua ynpaenenus mpancnopmuulx cpeocms UCKYCCMEEHHOMY UHMELLEKMY 8 3HAYUmeb-
HOUL CMEeneHU MONCEeN CHU3UMb KOIUYECHBO 00POICHO-MPAHCIOPMHbIX npoucuiecmsuil. B nacmo-
suee epemMsi BeKMOp pa3GUmMusi UHMELIEKMYAIbHbIX MPAHCNOPMHBIX CUCIEM HANPAGIeH Ha 8Heope-
HUe U PACNPOCMPAHeHUe 8blCOKOAGMOMAMUUPOBAHHBIX MPAHCROPMHBIX cpedcms. I naenoil 3ada-
yell maxkux agmomoobuiell sensemcs 6e30nacHoe NepedsUNCeHUe U3 NYHKMA OMNPAGLeHUs. 8 NYHKM
HA3HAYeHUsl ¢ coOM00eHUeM NPAsUIL O0OPOICHO20 O8udiceHus. B dannol cmamve paccmampueaemcs
uepapxus NIAHUPOBAHUsL OBUICEHUS. 8bICOKOABMOMAMUUPOBAHHBIX MPAHCHOPMHBIX CPEOCME U OC-
HOBHbLE OZPAHUYEHUSL BLINOTHEHUSL MAPUPYMOB.

Knrouegvle cnosa: unmeniekmyanivbhvie mpaHcnOpmuble CUCMEMbl, OeCNUIOmHble A8MOoMOOU-
JU, 8bICOKOABMOMAMU3UPOBAHHbBIE MPAHCNOPMHbIE CPEOCMEA, NIAHUPOBAHUE OBUNCEHUSL ABNMOMO-
ounetl, mapupym, 6e30nACHOCIb OOPOAHCHO20 OBUNCEHUS, OPSAHUZAYUSL OOPOICHO20 OBUNCEHUSL.
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O.U. BULATOVA

MOTION PLANNING OF SELF-DRIVING
CARS ACCORDING TO LIMITS ON THE ROUTE

The transfer of vehicle control to artificial intelligence can significantly reduce the number of
road accidents. Currently, the vector of intelligent transport systems development is aimed at the in-
troduction and distribution of highly automated vehicles. The main task of such vehicles is to move
safely from the point of departure to the destination according to the traffic rules and the environment.
This article discusses planning issue of self-driving cars movement and the main limits on routes.

Keywords: intelligent transport systems, self-driving cars, highly automated vehicles, vehicle
traffic planning, route planning, road safety, traffic management.
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INNPOEKTUPOBAHUE CXEM JIBUJKEHUA C OTPAHUYEHUEM
KOJIMYECTBA IYHKTOB ITPU MTAPTUOHHOMU
PA3BO3KE I'PY30B C HECKOJIBKHUX BA3

Paccmompena axmyanvhas 3a0aua evl60pa payuoHanIbHOU CXembl NEPeOBUICEHUsI ¢ 0OHOU U
08yX 6a3z npu paseoske zpy3a N0 KOAbYEGIM MAPUPYMAM C OZPAHUYEHHBIM KOIUYECMBOM NYHKMOB
pazepysku. Konuuecmeo epysza na 6azax ne oepanuyeno. B kaxcowlii nyHKm 3a603umcs 00OUHAK0BOe
Konuuecmeo mosapa. Llenesoii (pynkyuell a612emcsa MUHUMATbHASA OTUHA 8ceX Mapuipymos. Jns
peuierus 3a0auu paspabomana yco8epuleHCmeo8anHas Mooelb Memood QUKMUBHbLIX Y3108 U 8em-
6ell, CO2ACHO KOMOpo2o 0a3bl MONCHO nOceuams HeOOHOKpamHo. Buinoanenue ocpanuuenuil no
KOU4ecmeay moyex nocewjenus oocmueaemcs: OJOKUPOBKOU 8emsell ¢ MAKCUMAIbHOU OYeHKOU HA
Oepege peuienuli. 1lpeonodicennsiti aneopumm peueHuss npoOeMOHCMPUPOBAH HA YUCTEHHOM npume-
pe 01 mpex KObYesblX Mapupymos ¢ mpemsi NYHKmMamu 8 Ka’cOOM.

Kniouesvle cnosa: mapwpymuszayus, KIACMEPU3ayus, HECKOAbKO KOMMUBOAICEPOS, 2pa,
MemoouKa pacuema, QUKmMueHbwlil y3ei, ONMUMATbHbIN NYMb.
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K.S. PODSHIVALOVA, S.F. PODSHIVALQV, O.A. VDOVIKINA

DESIGN OF TRAFFIC SCHEMES WITH A LIMIT OF THE NUMBER
OF POINTS FOR LOT OF CARGO TRANSPORTATION
FROM MULTIPLE BASES

The actual problem of choosing a rational scheme of movement from one and two bases when
delivering cargo along circular routes with a limited number of unloading points is considered.
The amount of cargo at the bases is not limited. The same quantity of goods is delivered to each point.
The objective function is the minimum length of all routes. To solve the problem, an improved model
of the method of fictitious nodes and branches has been developed, according to which the databases
can be visited repeatedly. The fulfillment of restrictions on the number of visiting points is achieved
by blocking branches with the maximum score on the decision tree. The proposed solution algorithm
is demonstrated by a numerical example for three circular routes with three points in each.

Keywords: routing, clustering, several traveling salesmen, graph, calculation method, fictitious
node, optimal path.
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JLLE. KYIIEHKO, A.C. KAMBYP, A.A. IIEXOB

COBEPHIEHCTBOBAHUE OPTAHU3ALIMU JOPOKHOI'O IBUXKXEHUA
HOCPEACTBOM ITPUMEHEHUSA UHTEJUVIEKTY AJIBHBIX
TPAHCIHHOPTHBIX CUCTEM

Tpusedenvr npumepot ucnonvzoganus UTC 8 paziuyHbix cmpanax, paccmompeHrvl YiyyuleHus
VAPAseHUst MPAHCROPMHBLIMU NOMOKAMU, MEMOObl CHUIICEHUS 3A0epiceK, BpeMeHu 6 Nymu, d
makoice yayuuleHue dK0I02UYeCcKol 0O0CMAHO8KU Npu UCnoab3oeanuu cucmem. Ilpedcmasnena cu-
cmema «Asmo-Hnmennexmy, npumensemasn na meppumopuu Poccuiickou @edepayuu. Ha npumepe
2opooa benecopoda npeonoscena memoouxa ucnonvzosanusi UTC, nocpedcmeom 3anpema Ha 6be30
8 20p0o0 agmomobuell ¢ yuemom onpedeneHHblx 20CyO0apCmeenHbIX HOMEPHLIX 3HAKOB.

Knrouesvte cnoea: unmennekmyanivHvle mpancnopmusie CUCHeMbl, OPLAHU3AYUS OOPOHCHO20
08UIICEHUs, O0OWECMBEHHbIIL NACCANCUPCKULL MPAHCNOPN, MPAHCHOPMIHbIE CPeOCmed, YIUYHO-

00poJiCHAas cemb.
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L.E. KUSHCHENKO, A.S. KAMBUR, A.A. PEKHOV

IMPROVING ROAD TRAFFIC ORGANIZATION THROUGH THE
APPLICATION OF INTELLIGENT TRANSPORTATION SYSTEMS

Examples of the use of ITS in various countries are given, improvements in traffic manage-
ment, methods of reducing delays, travel time, as well as improving the environmental situation
when using systems are considered. The system «Auto-Intellecty, used in the territory of the Russian
Federation, is presented. On the example of the city of Belgorod, a method of using ITS is proposed,
by prohibiting the entry of cars into the city, taking into account certain state license plates.

Keywords: intelligent transport systems, traffic management, public passenger transport,
vehicles, road network.
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C.A. POJIUMLIEB

OHEHKA 3JEKTPOMATI'HUTHOI'O ®OHA 9JIEMEHTOB CUCTEMbI
HEPEJAYU IUDPPOBLIX TAHHBIX OT MOBHUJIBHOI'O OBBEKTA

Ob0cHOBaHA 603MOICHOCb BPEOHO20 B030€UCMEUST HA HeN08eKAd U OKPYICAIOWYI0 Cpedy
INEKMPOMASHUMHBIX NOJIEU, 2EHEPUPYEMBIX COBPEMEHHbIMU YCMPOUCMEamu OecnpoBOOHOU CEA3U.
Ipedcmasnenvl ocHosHble pe3yibmanivl pabomul NO CO30aHUI0 HOBOU cucmembl becnepebolinoll ne-
peoauu yugposvix OAHHLIX OM MOOUILHO20 00beKkma, 8 yciosusax omcymemeus cuenara GSM. Onu-
CaHbl MEMOOUKa U uzMepumenbHoe 060pyoosanue, UCHOIb308AHHbIE 0I5l OYECHKU BEIUYUHbL IIIOMHO-
CMu NOMoKa dHepauL npu PYHKYUOHUPOBAHUU PAZPAOOMAHHO20 NPUEMO-NEPEOaowe20 KOMNIEKCd
u coomgemcmeusi MU donycmumvim 3uaveHusmM. YCmManHo8IeHo, Ymo eIUuYuHa NAOMHOCMU NOo-
MOKA INEKMPOMASHUMHOL0 UTYYEHUS, 2CHEPUPYEMO20 INEMEHMAMU HOBOU CUCeMbl paduonepe-
oauu, He ebIxoOuUm 3a npeoeivl OONYCMUMbIX 3HaAUeHull u cocmasisem ne bonee 8,45 mxBm cm? —
ona 6a30601i npuemo-nepedaroweti cmanyuu u e 6onee 5,02 mxBm cm® — ons paduomooyns, Ha
paccmosinuu 10 cm om 06vexma uznyyenus.

Kniouesvle cnosa: sniexmpomacHumnoe usiyyenue, Mobuivbhas cesszb, mpancnopm, on-line
MOHUMOPUH2, OXPAHA MPYOd.
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S.A. RODIMTSEV

EVALUATION OF THE ELECTROMAGNETIC BACKGROUND
OF THE ELEMENTS OF THE DIGITAL DATA
TRANSMISSION SYSTEM FROM A MOBILE OBJECT

The article substantiates the possibility of harmful effects on humans and the environment of
electromagnetic fields generated by modern wireless communication devices. The main results of
work on the creation of a new system for uninterrupted transmission of digital data from a mobile
object, in the absence of a GSM signal, are presented. The technique and measuring equipment used
to assess the value of the energy flux density during the functioning of the developed receiving-
transmitting complex and the compliance of the EMR with permissible values are described. It has
been established that the value of the flux density of electromagnetic radiation generated by the el-
ements of the new radio transmission system does not go beyond the permissible values and is no
more than 8.45 uW cm - for a base transceiving station and no more than 5.02 uW cm - for the
radio module, at a distance of 10 cm from the object of radiation.

Keywords: electromagnetic radiation, mobile communications, transport, on-line monitoring,

labor protection.
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METOJAUKA OIIPEAEJEHUA OITUMAJIbBHOT'O BPEMEHHU
TPEHA’KEPHOU HOAI'OTOBKH KAHIANJIATOB B BOAUTEJIN

Ilposeden ananusz deticmeuil 600umenel u ux 6IUSHUE Ha O3HUKHOBEHUE ABAPULIHBIX 00POIC-
HO-mpancnopmublx cumyayuil. Ilpedcmasnena mooenb 3manog Npo@heccuoHanbHOU NOO20MOEKU
KAHOUOAmos 6 0OUmei, pacCMOmpeHa MemoouKka Onpeoeienuss ONMUMAIbHO20 8PEMEHU MPEHa-
JHCEPHOU NOO2OMOBKU, ONPedesieHd KAYeCmEeHHAs OYEHKA YPOBHSI NOO20MOGKU 8oOumenell ¢ yye-
MOM PAHIICUPOBANUSL OCHOGHBIX NAPAMEMPOS OKAZbIBAIOWUX GIUSHUE HA OE€30NACHOCb 00PONCHO20
08UdICEHUs.. YCMAHOBIEHO ONMUMATIbHOE 6peMsi NOO20MOBKU 8 YUeOHOM Yenmpe ¢ YYemom auy-
HOCMHBIX KAuecme KaHOuoamos 8 600umeiu.

Knrouesvie cnosa: npogpeccuonanvnas no0eomoska, Kahouoam 6 s00umenu, mpeHasxicep, 00-
POIACHO-MPAHCROPMHAS, CUMYAYUSL.
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E.V. AGEEV, A.N. NOVIKQOV, E.S. VINOGRADOV

METHODOLOGY FOR DETERMINING THE OPTIMAL TIME
OF SIMULATOR TRAINING OF CANDIDATES FOR DRIVERS

This article analyzes the actions of drivers and their impact on the occurrence of emergency
road traffic situations. The model of the stages of professional training of candidates for drivers is
presented, the method of determining the optimal time of simulator training is considered, the
qualitative assessment of the level of driver training is determined, taking into account the ranking
of the main parameters that affect road safety. The optimal time of training in the training center is
established, taking into account the personal qualities of candidates for drivers.

Keywords: professional training, candidate driver, simulator, road traffic situation.
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E.N. GRYADUNOVA, M.A. GORINA, O.V. YAKOVLENKO, M.A. GRYADUNOVA

EDUCATIONAL ENVIRONMENT OF THE UNIVERSITY FOR
STUDENTS OF TRANSPORTATION SPECIALTIES OF APPLIED
MECHANICSDURING DISTANCE LEARNING

The article is devoted to the problems of studying technical disciplines in the remote access
mode by students of transport specialties. The advantages and disadvantages of the digital learning
format are considered. Fragments of practical work on applied mechanics in the Zoom program are
presented. Recommendations are given for the intensification of the educational process in the re-
mote education of students of transport specialties.
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IKOHOMHKA U YIIPAB/IEHUE

YK 629.051 DOI:10.33979/2073-7432-2021-74-3-109-114

C.B. EPEMIH

NHTEI'PUPOBAHHOE TPAHCIIOPTHOE IINTAHUPOBAHUE B
YCJIOBUSAX HEPCIIEKTUBHOI'O TEPPUTOPUAJIBHOT'O
PA3BUTUSA I'OPOJA

Paccmampusaiomca 6onpocsl nianuposanus pazeumus mpancnopmHol uH@pacmpyKkmypul 6
VCIOBUAX NEPCHEeKMUBHO20 MEPPUMOPUATLHO20 pa3eumus 20pooa. Humezpuposanrnoe mpancnopm-
HOe NIAHUPOBAHUEe NPeOyCMAmpusaem npuHamue 60 6HUMAnUue 8 npoyecce paspabomxy naaHos pas-
SUMUA MPAHCROPMHOU CUCeMbl MHOMcecmea acnekmos. Lleavio pabomul agnsemcs paspadbomxa
HAYYHO20 NO0X00a UHMESPUPOBAHHO20 MPAHCNOPMHO20 NAAHUPOBAHUS 8 YCIIOGUAX NePCREeKMUBHO20
meppumopuanbHo2o pazeumus 2opoda. Ilosmomy 6 cmamve npeocmagien MHO2OKPUMEPUATbHbIL
Memoo onmuUMU3aYUuL Ha OCHOGe Memood NOCIe006aMeNbHbIX YCMYNOK, KOMOPbIU NO360JIAem HAuUmu
Hauboee payuoHAaNbHbIL 6APUAHN PEUIeHUs. CXeMbl Peanu3ayuu mpaHcnopmuo2o CmpoumenbCmed.
Pesynomamor uccredosanus npeocmasnensvl Ha npumepe mpanchopmuou cemu 20pooa Kpacnospcka.

Knrwouegvie cnosa: mpancnopmuas cemos, niaHuposanue, nepcneKmugHoe meppumopuaibHoe
pazeumue, NaccadrCupCrull Mpancnopm.
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S.V. EREMIN

NTEGRATED TRANSPORT PLANNING IN THE CONTEXT
OF APROMISING TERRITORIAL CITY DEVELOPMENT

The paper considers the issues of planning the development of transport infrastructure in the
context of the prospective territorial development of the city. Integrated transport planning involves
taking into account many aspects in the process of developing transport system development plans.
The aim of the work is to develop a scientific approach to integrated transport planning in the con-
ditions of prospective territorial development of the city. Therefore, the article presents a multi-
criteria optimization method based on the method of successive concessions, which allows us to find
the most rational solution to the scheme of implementation of transport construction. The results of
the study are presented on the example of the transport network of the city of Krasnoyarsk.

Keywords: transport network, planning, prospective territorial development, passenger
transport.
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1.B. IOPTUH, A.A. KOPOTKUN

HPUMEHEHUE MYJbTHAT'EHTHOI'O MOIAEJIMPOBAHUSA
HJOCTABKHU I'PY30B C HCIIOJIb3OBAHUEM
KOHTEUMHEPOB-TPAHC®OPMEPOB

Ocywjecmenenue KauecmeenHo2o0 KOHMPOSA 34 MPAHCNOPMOM 6 Pa3TUUHbIX HPOYeccax
yenouex NOCMAasoK, a Maxdice 6 00IACMU NEPeBO3KU 2PY308 NO360JAem OOCMUYb ZHAYUMENLHO2O0
COKpawjenus mpaHcnopmHuix pacxooos. Cyujecmayem O0nvbuLoe KOAUiecmao memooos onmumMu3a-
Yuu nepeso3oK, CamvbiM pacnpoCmMpaHeHHbIM HeOOCHAMKOM KOMOPbIX AGNAEMCA UX HeNnpUcnocoo-
JIEHHOCb K PA3TUYHBIM KpUmuueckum uenpeodycmompeHnnvim cumyayuam. Oboumu ocpanuyeHus
cmamuyeckux Mooeiell, UCNONb3VIOWUX HcecmKoe pAacnucanue, No36074em UCHOIb308AHUE
MYTbMUALEHMHO20 MOOeAUpoganus. s 0eMoHCmpayuu npeumywecms O0anuvix mooenel 6yoym
UCNONb30BAHBI MAMEPUATBI, NOLYHEHHbLE 8 PE3YIbMAame KOMIbIOMEPHO20 MOOETUPOBAHUSL.

Kniouesvie cnosa: mynvmuazenmmuvle MoOey, KOHMeUHEP-Mpanchopmep, nepesosKku 2py308,
docmaska, Mapupymu3ayusl.
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I.V. YURGIN, A.A. KOROTKIY

MULTI-AGENT MODELING IN CARGO DELIVERY MODELS USING
TECHNOLOGIES FOR FOLDING CONTAINERS

The implementation of high-quality control of transport in various processes of supply chains,
as well as in the field of cargo transportation, allows you to achieve a significant reduction in
transport costs. There are a large number of methods for optimizing transportation, the most com-
mon drawback of which is their inability to adapt to various critical unforeseen situations. Using
multi-agent models allows you to bypass the limitations of static models that use a strict schedule.
To demonstrate the advantages of these models, we will use materials obtained as a result of com-
puter modeling.

Keywords: multi-agent models, modeling, transportation, delivery, routing.
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YBaxkaemble aBTOpbI!
IIpocum Bac o3HakoMHUTBCS ¢ TPEOOBAHUSIMH
K 0)OpMJIEHH IO HAYYHBIX CTaTei.

OBIIIUE TPEBOBAHUS

- [IpencraBnsemblil MaTepHai JOKEH OBITh OPUTHHAIBHBIM, HE OIyOIMKOBAHHBIM paHEEe B APYTHX IEYaTHBIX
W3IaHUSIX.

- 00beM MaTepHala, pejJlaraeMoro K myOiIMKauy, U3MepseTcsl CTpaHULaMK TeKCTa Ha JucTax Gopmara A4 u
COJEPIKUT OT 4 110 9 CTpaHuI; BCE CTPAHMUIIBI PYKONNCH AOJKHBI UIMETh CIUIONIIHYIO HyMEpaIHIo;

- CTaThs MPEIOCTABIACTCS B 3JIEKTPOHHOM BHJIE (T10 JIEKTPOHHOH IOYTE MM Ha JIFOOOM 3JIEKTPOHHOM HOCHTETIE);

- B OJJHOM HOMepe MOXeET OBITh OIyOJIMKOBaHa TOJBKO OJIHA CTAaThs OJHOTO aBTOPA, BKIIIOUAsi COABTOPCTBO;

- €CJIM CTaThsl BO3BPAIAETCs aBTOPY Ha AOPabOTKY, UCIIPABJICHHBII BapUaHT CJEAyeT MPUCIATh B PENAKIHIO
MIOBTOPHO, MIPHJIOKUB IHCHMO C OTBETaMH Ha 3aMEUYaHMs peleH3eHTa. JlopaboTaHHBIM BapHaHT CTaThH PEICH3UPYETCS
U paccMaTpUBAETCs PENAKLIMOHHOW KOJIIETUEN BHOBB. JlaTOM NpeNCTaBICHHs MaTepuaa CUUTAETCA 1aTa NOCTYIICHUS
B PEJAKIMIO OKOHYATEIbHOTO BapHaHTa UCIIPABICHHON CTaThY;

- aHHOTALlMM BceX MyOJIMKYEeMbIX MaTepualioB, KIIIOUYEBHIE CI0Ba, HH(popManus 00 aBTOpax, CIUCKU JINTEpary-
pBI OyIyT HAXOOUTHCSI B CBOOOIHOM JIOCTYIIE HA CaliTe COOTBETCTBYIOIIETO JKypHaNa U Ha caiite Poccuiickoil HayuHOH
aneKkTpoHHOH OndmmoTexu - PYHOB (Poccuiickuit HHASKC HAYYHOTO IIUTHPOBAHMSA).

TPEBOBAHMS K COJIEPKAHUIO HAYYHOM CTATbA

Hayunas cTates, npenocraBisgeMas B )KypHall, JOJDKHA UMETh CIIeIylolue 00s13aTeJIbHbIe 3JIeMEHThI

Beeoenue

Yxaxxute nenu paboThl M IPEOCTaBbTEe JOCTATOYHBIH HAKOIUIEHHBIH ONBIT, W30erast MoApoOHOro 0030pa Jiu-
TepaTyphl WK 000OIIEHHBIX PE3YJIHTATOB.

Mamepuan u memoowt

IIpenocraBbTe NOCTATOYHO MOAPOOHBIX CBEACHMH, YTOOBI MOKHO OBIJIO BOCIPOHU3BECTH PAOOTY HE3aBUCHMBIM
uccienoBarereM. MeToabl, KOTOpbIe YK€ OIMyONMKOBAaHBI, JOIDKHBI OBITh OOOOMICHBI M yKa3aHbI CChUTKOH. Ecim BB
LUTUPYETEe HEMOCPEACTBEHHO U3 paHee ONMyOJIMKOBAaHHOTO METO/Ia, UCIIONIb3YyHTe KaBbIUKU U TaK)KE CChLIAWTECh Ha HC-
TOYHHK. JIF0Oble H3MEHEHU CYIIECTBYIOIUX METOA0B TaKXKe TOJKHBI OBITh OIMCAHBI.

Teopus / pacuem

Pasznen «Teopus» nomkeH MPOIIUTh, @ HE MOBTOPSATH NMPEABICTOPHIO CTATBHU, YK€ PACCMOTPEHHYIO BO BBEJE-
HHH, U 3QJI0)KHTh OCHOBY JUIsl anibHeHIeil paboTel. HampoTus, pasnen «Pacuer» mpeacraBisier coOoi MpakTH4YecKoe
pa3BUTHE C TEOPETUIECKON OCHOBBI.

Pezynomamut

Pe3ynbTaThl TOIKHBI OBITH YETKUMHU M KPATKUMHU.

Obcysycoenue

3neck He00X0IMMO PacCMOTPETh 3HAYNMOCTh PE3yJIbTaTOB PAOOTEHL, a HE TIOBTOPATH nX. YacTto nenecoodpazeH
KOMOMHMPOBaHHBIN pasgen «PesymbraTsl m oOcyxnaeHune». M3beraiite moapoOHBIX IUTAT U OOCYXKICHUH OITyOJIMKO-
BaHHOM JTUTEpaTypHI.

Boisoowt

OCHOBHBIE BBIBOJBI UCCIIEJOBAHHUSA MOTYT OBITh IIPEACTABICHBI B KPAaTKOM pasjeiie «BbIBob», KOTOPHIH MO-
KET CTOATh OTAEIBHO WIIM COCTABIISTh oApas el paszaena «OocyxneHne» mim «Pe3ynbTaTsl 1 00CYyXKIEHUE».

B Tekcre cTaThi He peKOMEH/IyeTcsl:

- IPUMEHATH 000POTHI Pa3rOBOPHOIT PeUH, TEXHUIIM3MBI, TPOHECCUOHATH3MBL;

- IIPUMEHATH U1 OJTHOTO M TOTO K€ MOHATHS Pa3NWYHbIe HAYYHO-TEXHUYECKHE TePMUHBI, OJIM3KHE TI0 CMBICITY
(CHHOHHMMBI), a TAK)KE€ MHOCTPaHHBIE CII0BA M TEPMHHBI ITPU HAJIMIUH PABHO3HAYHBIX CJIOB M TEPMUHOB B PYCCKOM SI3BIKE;

- IPUMEHSATH IPOMU3BOJILHBIE CIIOBOOOPA30BaAHMS;

- IPUMEHSTh COKpAIlleHHsl CJIOB, KPOME YCTAHOBJICHHBIX MpaBUIaMH pycckoi opdorpaduu, cOOTBETCTBYIO-
IIMMH CTaHAapTaMHu;

Coxkpartenust 1 abOpeBUaTyphl TOIDKHBI paclin(pOBHIBATHCS 10 MECTY IEPBOrO YIOMHHAHUS (BXOXKICHUS) B
TEKCTE CTaThH.

TPEBOBAHUSI K O®OPMJIEHUIO HAYUYHOM CTATbH

Cratps noipkHa ObITh HaOpaHa mpudToMm Times New Roman, pasmep 12 pt ¢ oguHApHEIM HHTEPBAJIOM, TEKCT BbI-
PaBHHUBAETCS O MHUPHHE; a03aIHBINA OTCTYTI - 1,25 cM, mpaBoe moste - 2 cM, JIeBOE I0JIe - 2 CM, MOJIS BHU3Y M BBEPXY - 2 CM.

Oo0s3aTenbHbIE )1eMEHTBI:

-3aznaeue (Ha PyCCKOM W aHTIUHCKOM SI3bIKE) MyOJMKYeMOro Marepuala - J0DKHO OBITh TOYHBIM U EMKUM;
CJIOBa, BXOJAININE B 3arIaBHe, JOJDKHBI OBITh SICHBIMHU CaMU 110 ce0e, a He TOJIBKO B KOHTEKCTE; CIIeyeT H30eratb CIox-
HBIX CHHTaKCHYE€CKNX KOHCTPYKIUH, HOBBIX CIIOBOOOPA30BaHUI U TEPMUHOB, a TAKXKE CIOB Y3KONPO(PECCHOHABHOTO 1
MECTHOT'O 3HaYEHUS;

-annomayus (Ha pyCCKOM W aHTIHICKOM SI3BIKE) - OMUCHIBACT LIEJIX U 33a4H MPOBEICHHOTO MCCIIEOBAaHUS, a
TaKXXe BO3MOKHOCTH €r0 NMPaKTHYECKOr0 MPUMEHEHHs, YKa3bIBaeT, YTO HOBOTO HECET B cebe MaTepHall; peKOMEHIye-
MBI cpeHuil 00beM - S00 medaTHBIX 3HAKOB,

-K10uegble ¢1068a (Ha PyCCKOM 1 aHTJIMHCKOM SI3BIKE) - 3TO TEKCTOBBIE METKH, 110 KOTOPHIM MOKHO HAlTH cTa-
TBIO TIPU TIOWICKE M OTPEACINTH MPEIMETHYIO 00JIacTh TEKCTa; OOBIYHO WX BBIOMPAIOT M3 TEKCTa ITyOJIMKYyEeMOTo Mare-
puaina, 10cTaTto4Ho 5-10 KIIOYEBBIX CIIOB;

-CRUCOK Jumepamypsl NODKCH coiepxkaTh He MeHee 20-Tu uctounukos, opopmuennsix mo 'OCT 7.1-2003.
B cnmicke nuTepaTypsl KOTHYIECTBO MCTOYHUKOB, MPUHAJICKAIINX JIFOOOMY aBTOpPY He IOJDKHO mpeBbimaTh 30 % ot
00II1ero KOJIMIECTBa.

MNOCTPOEHUE CTATbU

- Unnexc yHuepcanbHoi gecsitnanor knaccupukannu (Y /IK) - cBepxy cieBa ¢ ab3aiHbIM OTCTYIIOM.

- C mpoITyCKOM OJHOW CTPOKH - BBIPOBHEHHBIE IO IICHTPY CTpPaHUIIBI, O€3 ab3aIiHoro oTcTyna U HaOpaHHbBIE
MIPOITMCHBIMHA OyKBaMu CBETIIBIM mpudToM 12 pt nauimans! u ammnuu astopos (.M. UBAHOB).



- C mpoIrycKoM OJIHOW CTPOKH - Ha3BaHHME CTaThH, HaOpaHHOE Oe3 ab3aIlHOro OTCTyIa HPOIUCHBIMH OyKBaMu
MOJTY>KUPHBIM mpH(TOM 14 pt ¥ pacnonoXeHHOE IO IEHTPY CTPAHHIIBL.

- C mporryckoM omHON CTPOKH - KpaTkast (He Oomee 10 cTpok) aHHOTaIus, HaOpaHHAs ¢ a03aIHOTO OTCTYIIA
KypcuBHBIM mpudtom 10 pt Ha pycckoM si3bike. C a03a1lHOTO OTCTYNa - KJIIOUEBBIE CI0BA HA PYCCKOM SI3BIKE.

- TekcT cTaTthn, HAaOpaHHBIA OOBIYHBIM MIPHU(PTOM MPAMOTO HauepTaHuUs 12 pt, ¢ aG3aHOI CTPOKH, pacmoio-
KEHHBIH M0 IMUPUHE CTPAHUIIBL.

- Cnucok nurepatypbl, HaOpaHHbIH OOBIYHBIM MIpUQTOM MpsMoro HadepTanust 10 pt, momernaercss B KOHIE
crarpu. 3aronoBok «CIIMCOK JIMTEPATYPbI» Habupaercst oy KUpHbIM mpudToM 12 pt npornucHeIME OyKBaMu
C BBIPAaBHMBAHHEM IIO0 IICHTPY.

- [locne crucka auTEpaTypsl, ¢ a03aIlHOTO OTCTYIIA, IPUBOAATCA HaOpaHHBIE 0O0BIYHBIM mIpudTOM 10 pt cBe-
JieHns1 00 aBTopax (Ha PycCKOM SI3bIKE) B TAKOH MOCIIE0BaTEIbHOCTH:

damunust, UMs1, 0OTYECTBO (TTOTYKUPHBIN MPUQT)

YupexaeHne Ui OpraHnu3amnus

Anpec

YueHas cTeneHb, y4eHOe 3BaHUE, JOJHKHOCTD

OnexTpoHHas moura (0OBYHBIN MPUDT)

- C mpoIrycKoM OIHOHM CTPOKH - BBIPOBHEHHBIE IO IIGHTPY CTpPaHUIIBI, 03 ab3alHOro OTCTylla M HaOpaHHBIC
MPONUCHBIMU OYKBaMH CBETIbIM MpudToM 12 pt MHUIMANEI U HaMHUIMK aBTOPOB (HA aHIVIMICKOM SI3BIKE).

- C mporycKoM OJIHOM CTPOKH - Ha3BaHWE CTaThH, HAOpaHHOE 0e3 a03aIlHOTO OTCTYIA MPOIMHCHBIMU OyKBaMU
MOJTY>KUPHBIM mpudTOM 14 pt ¥ pacnonoXeHHOE 0 IEHTPY CTPAHHUIBI (HA aHTITHHCKOM SI3BIKE).

- Kpatkas (se 6omee 10 cTpok) aHHOTaIws, HaOpaHHAS ¢ a03aIIHOTO OTCTYIAa KypCHBHBIM mipudToMm 10 pt, ¢
a03aIlHOTO OTCTYIIA - KJIFOUEBHIE CIIOBA (HA aHTJIUIICKOM SI3BIKE).

- C ab3anHoro oTcrymna, puBOJIATCS HaOpaHHbIe 00BIYHBIM mpudTOoM 10 pt cBegeHuUs 00 aBTOpax (Ha aHIIUI-
CKOM $I3BIKE).

TABJULbI, PUCYHKH, POPMYJIbI

Bce Tabnuibl, pUCyHKH M OCHOBHBIE ()OPMYIIBI, TPUBECHHBIE B TEKCTE CTaThH, JOJKHBI OBITH IIPOHYMEPOBAHBL.

®opmyJbl crenyeT Habupath B peakrope popmyn Microsoft Equation 3.0 ¢ pa3mepamu: oOBIYHBIH mpUPT -
12 pt, kpynHbIi uHACKC - 10 pt , Menkuii nHaekc - 8 pt.

®DopMmyIbl, BHEAPEHHBIE KaK N300pakeHNe, He IOMyCcKatoTcs !

Pycckue u rpedeckue OYKBBI, a Takke 00O3HAYCHUS TPUTOHOMETPHUUECKUX (YHKIHH, HAOMPAIOTCS MPSIMBIM
mpHU(TOM, JTATUHCKUE OYKBBI - KYPCHBOM.

@DopMyIIBl pacloaraioT M0 HEHTPY CTPAHHUIBI U HyMEPYIOT (TOJIBKO T€, Ha KOTOpPbIE MPUBOIAT CCHUIKHN); IO-
PAIKOBBIM HOMep (opMyIbl 0003HaUaeTCsl apadCKUMU UPPAaMH B KPYTIIBIX CKOOKaxX OKOJIO MPaBOTO OIS CTPAHMUIIBI.

B ¢opmynax B KauecTBe CHMBOJIOB CIIEIyeT IMPUMEHSATh 0003HAYEHHs, YCTAHOBICHHBIC COOTBETCTBYIOIIMMH
cragaptamu. OnucaHue Ha4MHAETCA CO CJoBa «rae» 0e3 aBoerouns, 6e3 ab3alHOTO OTCTYIA; MOSCHEHHE KaKJOoro
CHMBOJIA AAaeTCsl C HOBOW CTPOKH B TOM IOCIIEOBATEIBHOCTH, B KOTOPOW CHUMBOJIBI IPUBEAEHBI B (popmyie. EnuHuIs:
HM3MEpEHUs 1aI0TCs B COOTBETCTBUU ¢ MexxayHapogHoi cuctemoit eaunui CH.

Ilepenocuts (GopMysbl Ha CIETYIOIIYIO CTPOKY HOIYCKAaeTCs TOJBKO Ha 3HaKaX BBITIOJHAEMBIX OIepanui,
IIpUYeM 3HaK B HayaJle CIeAYIOIIel CTPOKH MOBTOPSIOT.

Ilpumep opopmnenus gpopmynvt 6 mexcme

@ = (-1 +5)/d, (1)
rae o = 1+2a/b- k03 OUIMEHT KOHIICHTPAINU HAIPSKESHUI,
d =20 - pa3Mep WIMOTHYECKOTO OTBEPCTHS BJIOJIb OMACHOTO CEYEHHS.

PucyHku u npyrue wunocTpanuu (4epTexu, rpaguku, cXembl, TuarpaMMbl, pOTOCHUMKH) ClleyeT pachosa-
raTh HEMOCPEICTBEHHO IIOCIIE TEKCTa, B KOTOPOM OHH YIIOMUHAIOTCSI BIIEpBbIE. PUCYHKH, YHCIIO KOTOPBIX JIOJKHO OBITH
JIOTMYECKH OTIPaBJIaHHBIM, MIPECTABISIIOTCS B BUE OTACIBHBIX (aiinos B popmare *.eps (Encapsulated PostScript) nnn
TIF pa3smepom He menee 300 dpi.

Ecnm pucyHok HeO0BIIOro pazmepa, JKenaTeIbHO ero 00TeKaHHe TEKCTOM.

INoamucu x prucyHKaMm (HOJTY>KHPHBIA IPUGT KypcuBHOTO HauepTaHus 10 pt) BEIpaBHHBAIOT 10 LIEHTPY CTpa-
HUIIBI, B KOHIC MOAIUCHU TOYKA HE CTABUTCA, HAIIPUMED:

Pucynok 1 - Texcm noonucu

[osicHuTenbHBIE NaHHBIE HAOMPAIOTCS CBETJIBIM MIPU(TOM KypcuBHOrO Hauepranusi 10 pt u craBsaT mocie
HaMMEHOBAHUS PUCYHKA.

Tabauubl JTOJDKHBI COMPOBOXKAATHCS CCHUIKAMH B TEKCTE, IPU CCBUIKE CIIEAYeT MHUCaTh CJIOBO «TabiHIa C
yKa3aHUEM ee HoMepa.

3aronoBku rpad U CTPOK TAOJHIBI IUIIYTCS C MPOMUCHOM OYKBBI, a 10/13ar0JIOBKH - CO CTPOYHOM, €CJIN OHU
COCTaBIISIIOT OJIHO MPEITI0KEHHE C 3ar0JIOBKOM, WM C NMPONHMCHON OYKBBI, €CIM OHH MMEIOT CaMOCTOSTEIbHOE 3Haue-
Hue. B KOHIIC 3aroJIOBKOB M IT10J3aroJIOBKOB Ta6J'II/IH TOYKHA HE CTaBsATCA. TeKCT BHYTpH Ta6JTI/II_IBI B 3aBHUCHUMOCTHU OT
o0BpemMa pa3MenraeMoro Marepuayia MOXeT ObITh HaOpaH mpu(TOM MeHbIIETO Keris, Ho He MeHee 10 pt. Tekcr B
CTOJIONAX PACIIOJIararoT OT JIEBOTO Kpast IMO0 LIEHTPUPYIOT.

CnoBo «Tabima» pa3MeniaeTcs 1o JeBOMY Kparo, II0ciie Hero 4epe3 THPE PacroiaracTcsl Ha3BaHUe TaOIHIIbI,
Hanpumep: Tabmurma 1 - Tekct Ha3BaHUSA

Ecnu B KoHIE cTpaHuUIBl TabiaMLa MPEPHIBACTCS U €€ NMPOAOJDKEHHE OyAeT Ha Clielylollel CTpaHule, HUXK-
HIOIO TOPU3OHTAIBHYIO JMHHUIO B IEPBOI 4acTH TabJuMLbl He NPOBOIAT. IIpu mepeHoce yacTH TaOJMIBI Ha APYTYIO
CTpaHHIly HaJIl Hell mumryT cioBo «IIpomomkeHue» U yka3piBatoT HoMep Tabmuibl: [Ipumep: TIpomomkenue Tadmumb! 1

Hywmepanus rpad tabnumbl apabckumu nudpamMu He0OX0aMMa TOIBKO B TEX CIydasX, KOTJa B TEKCTE UMEIOT-
s CCBUIKM Ha HMX, TIPH JIJICHUH TaOJIMIIBI HA YacTH, a TaK)Ke MPH IIEpeHOCe YacTH TaOIUIbl HA CIEAYIOIYIO CTPAHUILY.
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