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IKCIUVIYATALOUA, PEMOHT, BOCCTAHOBJIEHUE

YK 656.13 DOI:10.33979/2073-7432-2021-75-4-3-12

I0.A. 3AA1L, T.M. 3A1L, M.A. CABEJILEB

AHAJIN3 BJIUAHUSA DJIEMEHTOB CUCTEMBI
OXVTAZKAEHUSA JU3EJIAA HA EI'O TEPMOCTABUWIN3ALINIO
CPEACTBAMU KOMIIBIOTEPHOI'O MOAEJINPOBAHUS

Jlocucmuueckas noddepoicka uz0eautl Ha 6cex CMaousix HCUSHEHHO20 YUKIA npuobpemaem 6ce
gospacmaiowjee 6uusIHUe. DMOMY CHOCODCMBYEm B03DACAIOWAs  CLONCHOCHb  KOHCIPYKYUL,
OonbUIOE KOTUYECMBO INEMEHMO8, 6HEOPEHUEe MEeXAMPOHHbIX cucmem. B smux ycrosusx axmyans-
HOCMb pazpabomku Memooo8 aHaIu3a KOHCMpyKyuu o6pazyos eospacmaem. Paspabomannas mo-
0ellb aHanu3a CUCmembl OXAAHNCOeHUs OU3esl OCHOBANA HA NPUHYUNAX KOSHUNMUBHO20 MOOEIUpOos8a-
nus. Tlokasana npakmuyeckas 3HA4UMOCMb KOSHUMUBHBIX MoOeell, KOmopas COCMOUn 8 803MOX4C-
HOCMU NPOSHO3UPOBAHUSA USMEHEHUS BIUAHUS JJIeMEHMO08 CUCeMbl HA Yenedyio (YHKYUIO 8 pa3iu-
HbIX YCI0BUAX IKCHLYAMAYUL.

Knruesste cnosa: xocnumugrnoe MoOenupo8anue, aHAIU3 TOSUCTMULECKOU NOO0epHCKU, mep-
Mocmabunuzayus ousesis, pe3epeupo8anie, CUCeMa OXaadcOeHUs, NPOSHO3UPOBAHUE OMKA308.
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Y.A. ZAYATS, T.M. ZAYATS, M.A. SAVELYEV

ANALYSIS OF THE INFLUENCE OF ELEMENTS OF THE DIESEL
COOLING SYSTEM ON ITS THERMAL STABILIZATION BY MEANS
OF COMPUTER MODELING

Logistics support of products at all stages of the life cycle is gaining increasing influence. This
is facilitated by the increasing complexity of structures, a large number of elements, the introduction
of mechatronic systems. Under these conditions, the relevance of developing methods for analyzing
the design of samples increases. The developed model for analyzing the diesel cooling system is
based on the principles of cognitive modeling. The practical significance of cognitive models is
shown, which consists in the possibility of predicting changes in the influence of system elements on
the target function in various operating conditions.

Keywords: cognitive modeling, logistics support analysis, diesel thermal stabilization, redun-
dancy, cooling system, failure prediction.
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AHAJIN3 39@PEKTHBHOCTH CMEINTAHHOI'O TOPMOZKEHUSI
C YHPABJIEHUEM METOJ1OM HEYETKOMHA JIOT'UKHA ITPU PABOTE
AHTHUBJIOKHPOBOYHOM CUCTEMBI DJTEKTPOMOBWJIS

Paccmompen npoyecc mopmosicenus noasHONPUEOOHO20 INEKMPOMOOUNA ¢ UHOUBUOYATLHBIM
npuU800OM 8e0yWUX KoJleC NPU pasiuyanuemcs Kodgouyuenme cyenieHus wWuH ¢ 00po2oti no bop-
mam 3nekmpomoounsn. OcobenHocmovio OaHHOU padomyl AGIAENICA NPUMEHEHUEe HeYemKol J102UKU 8
cucmeme YnpagieHusi MOPMOIHbIM MOMEHIMOM UCHOTHUMETbHBIMU YCMPOUCMEamu nepeonel ocu
asmomodbuns. Ilo pesynomamam uccieo008anus coeian 6bleo0 00 NPeonoumumeIbHoCmy npeonaza-
eM020 Muna ynpasnenus no CPasHenuio ¢ ynpasienuem moabko 0OHUM UCTOTHUMENLHVIM YCMpPOl-
CMBOM — MOPMOZHBIM MEXAHUSMOM.

Kniouesvie cnosa: npoyecc mopmosicenuss, UHOUBUOYATbHBIN NPUBOD BEOYWUX KOJAEC, K-
MPOMAUIUHDL, CMEWAHHBIT MOPMOIHOL MOMEHM.
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A.A. UMNITSYN, S.V. BAKHMUTOQOV, B.A. YAKIMOVICH, E.G. KAKUSHINA

ANALYSIS OF THE EFFECTIVENESS OF MIXED BRAKING
WITH FUZZY LOGIC CONTROL DURING THE OPERATION
OF THE ANTI-LOCK BRAKING SYSTEM OF AN ELECTRIC VEHICLE

The article discusses the process of braking an all-wheel drive electric vehicle with an individ-
ual drive of the driving wheels with a different coefficient of adhesion of tires to the road along the
sides of the electric vehicle. A feature of this work is the use of fuzzy logic in the braking torque con-
trol system by the actuators of the front axle of the vehicle. Based on the results of the study, it was
concluded that the proposed type of control is preferable in comparison with the control of only one
actuator - the brake mechanism.

Keywords: braking process, individual drive of driving wheels, electric cars, mixed braking
torque.
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BUBPO3AIIUTHBIE CUCTEMbBI TPAHCITIOPTHBIX CPEACTB:
AKTHUBHOE YIIPABJIEHUE U OITUMU3ALIUA

Ilposedennvr pesynomamuol uccie008aHUll OUHAMULECKUX CEOUCTE BUOPO3AUUMHOL CUCHEMbL C
AKMUBHBIM YNPABIEeHUEeM, KOMopoe HenoCPeOCMBeHHO OMOACOeCHENAEeMC ¢ KOMNEHCAYUOHHBIM
8030elicmeuem U Xapakmepuzyemcesi KaxK npsamoe ynpasienue, a makice UOpo3auumuol cucmembol
C HENpAMbIM YIPAasieHUueM, Komopuie hopmupyem KOMHIEHCAYUOHHOe B030€eliCaue onocpedcmeo-
8AHO 3a CUEM peanu3ayuu NPepvl8UCMO20 NPOYecca UsMeHeHUull Napamempos UHEPYUOHHO20 36€HA.
s naxodicoenus: ONMUMAIbHOU NO3UYUOHHOU DYHKYUU YPABTEHU NPSAMO20 (AKMUBHO20) YNpas-
JleHUs, a4 Mmakice Henpamoco (CUHSYIAPHO20) YRPasieHus UHEPYUOHHLIM 38eHOM UCNONb308ANUCH
UHPOPMAYUOHHBIE MEXHONO2UU PeUleHUs. KPAeBbIX 340y NPUMEHUMENbHO K KAHOHUYEeCKUM YpasHe-
Huam Iamunemona 0ns uccie0yemviX 8UOPO3AWUMHBIX CUCTeM. YCMaHose1enbl napamempul, npu
KOMOPbIX 8UOPO3AUUMHbIEe CUCHeMbl OAHHO20 MUNA YCMPAHAION Pe30HAHCHble SA8NeHUs U obecne-
YUBAKOM CONOCMABUMble NOKA3AMenU SUOPAYUOHHOU 6e30NaACHOCMU OISl 3auWunaemsblx 00beKmos
npU KUHEMAMUYECKOM BO3MYUEHUU.

Knrouesste cnosa: subposawumnas cucmema, UHePYUOHHOE 36€HO, KOMNEHCAYUOHHOE 8030eli-
cmeue, OUHAMUKA, Kpaeeas 3a0aud, OnMmumMaibHoe NO3UYUOHHOe YnpasieHue.
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V.l. CHERNYSHEV, O.V. FOMINOVA, A.V. GORIN

VIBRATION PROTECTION SYSTEMS OF VEHICLES:
ACTIVE CONTROL AND OPTIMIZATION

The article presents the results of studies of the dynamic properties of a vibration-protective
system with active control, which is directly identified with the compensatory effect and is charac-
terized as direct control, as well as a vibration-protective system with indirect control, which forms
a compensatory effect mediated through the implementation of an intermittent process of changes in
the parameters of the inertial link. To find the optimal positional control function of direct (active)
control, as well as indirect (singular) control of the inertial link, information technologies for solv-
ing boundary value problems were used in relation to the canonical Hamilton equations for the vi-
bration protection systems under study. The parameters are established at which vibration protec-
tion systems of this type eliminate resonance phenomena and provide comparable indicators of vi-
bration safety for protected objects under kinematic disturbance.

Keywords: vibration protection system, inertial link, compensatory action, dynamics, boundary
value problem, optimal positional control.
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J.A. MOCKBHYEB, O.B. BUHOI'PAZIOB

BJUAHUE KPUTEPUEB HAJIE2XKHOCTHU ITPU TEXHUYECKOM
OBCHY KUBAHUU MOAYJIbHBIX TPAHCIIOPTHBIX CPEJACTB

Paccmampusaiomes Kpumepuu HAOEHCHOCMU MEXHUYECK020 0OCLYHCUBANUSL OISl MOOYIbHBIX
2py308blx agmomobunetl. [lpedcmagnena cxema MoOyiIbHO20 2py306020 a8momobuns. Oyenusaromes
OCHOGHbLE Kpumepuu HadedicHocmu. Obpawaemcs HUMANUE HA OE30MKA3HOCHb KAK OCHOBHOU Na-
pamemp HAOEHCHOCHU MOOYIbHO2O MPAHCNOPMHO20 CpeOCmad. Buvissneno 3nauenue 6e30mrazno-
cmu 01 mexHudeckoeo oocayxcusarnus (TO) u obecneuerue MaKCUMAIbHOU MEXHUYECKOU 20MO086-
HOCMU MOOYIbHbIX agmomobuiel. Paccmampugaemesi cmpykmypa mexuuiecko2o 0OCIyjiCusanus u
mexywezo pemonma (TP) mooynvrnoco asmomoouns. Coenanvl 8618006l 0 3HAUEHUU HAOEICHOCMU 8
MEXHUYECKOM OOCIYICUBAHUL MOOYILHBIX 2PY308bIX AGMOMOOUNE.

Knrouesvie cnosa: Mooynvhulii asmomoduns, 6e30mKazHocmy, mexHuueckoe o0CIyicusanue,
Kpumepuil HA0eHCHOCIU.
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D.A. MOSKVICHEV, O.V. VINOGRADOV

INFLUENCE OF RELIABILITY CRITERIA DURING
MAINTENANCE OF MODULAR VEHICLES

Criteria for the reliability of maintenance for modular trucks are considered. The diagram of a
modular truck is presented. The main criteria of reliability are evaluated. Attention is drawn to reli-
ability as the main parameter of the reliability of a modular vehicle. The value of reliability for
technical maintenance and ensuring the maximum technical readiness of modular vehicles is re-
vealed. The structure of maintenance and current repair (TR) of a modular car is considered. Con-
clusions are made about the importance of reliability in the maintenance of modular trucks.

Keywords: modular vehicle, reliability, maintenance, reliability criterion.
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TEXHOJIOTHYECKHE MALIIHHBI

VK 621.114.5 DOI:10.33979/2073-7432-2021-75-4-33-42

N.E. ATYPEEB, A.JI. CEPT'EEB, H.H. TPYILIMH

KNHEMATHUKA MHOTI'OCTYIIEHYATBIX COI'VIACYIOIIUX
PEAYKTOPOB JJIAA THAPOTPAHC®OPMATOPOB

Paccmampueaiomes pesyniomamusl mMeopemuueckux u NAmeHmublX UCcie008anutl ceoucms
2UOPOMEXAHUYECKUX Nepeday asmompanHcnopmuvlx cpeocms. llpeonazaiomes eapuanmol KuHema-
MUYECKUX CXeM MHO2OCHYNEHYAmbIX PEOYKMODOS, VCMAHAGIUBAEMbIX MeJCOY O8Ueamenem u 2uo-
‘pompanchopmamopom, Komopbvie no360150Mm 2UOKO CO2ACOBbIGANTL XAPAKMEPUCMUKU O8USAmes
u eudpompancgopmamopa 6 npoyecce pabomer mpancmuccuu. Peeynupyemvie coznacyiowue pe-
OYKMOpbl NPEOHASHAYAIOMCS OISl MPAHCMUCCULL MSANCENBIX CAMOXOOHBIX MAUUH, IKCHIYAMAYus
KOMOPbIX NPOUCXOOUM 8 PE3KO USMEHSIOWUX VCIOBUSIX 8 WUPOKOM OUANA30HE HACPY3O0K.

Knrouesvie cnosa: camoxoonas mawiuna, 2uOpOMEXaHuyeckas nepeoaud, cuopompancghrop-
mamop, coanacyiowutl pedykmop.
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I.E. AGUREEV, A.L. SERGEEV, N.N. TRUSHIN

KINEMATICS OF MULTI-STAGE MATCHING GEARBOXES FOR
HYDRODINAMIC TORQUE CONVERTERS

The study offers a design solution for online capacity adjustment of hydrodynamic torque con-
verter powertrains. It is proposed to install a step-less speed drive or multistage matching gearbox
between the engine and the torque converter to adjust the powertrain properties on the move de-
pending on the current operating conditions. We propose the matching device arrangements. The
solutions can be used in buses, trucks, tractors, diesel locomotives, etc. that operate in a wide range
of external loads.

Keywords: self-propelled vehicle, hydromechanical transmission, torque converter, capacity

adjustment.
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M.A. TOKMAKOBA, A.H. HOBUKOB, A.}0. POIMYEB

CPABHUTEJIbHBIN AHAJIN3 METO/IOB HCCJIEJOBAHUSA AAT'E3NN
AHTHOPUKIITHOHHbIX HOKPBITHUH Y3J10B TPEHUA
ABTOMOBUWJIBHOU TEXHUKH U TEXHOJTOI'MYECKUX MAIIINH

Ipedcmaeneno ucciedosanue a02e3UOHHOU NPOUHOCHIU CYENACHUST TOHKUX MEEePObIX AHMU-
DPUKYUOHHBIX NOKPbIMULL. BblnoiHen KpamKkuil aHanu3 cyuecmeyloumux cnocobos onpeoeienus ao-
2€3UOHHOU NPOYHOCU MOHKUX AHMUPPUKYUOHHBIX nOKpbimutl. Onucana mMemoouxa u nposeoensl
IKCHEPUMEHMNBL C NOMOUBIO PA3PBIBHOU MAULUNBL YHUBEPCANLHOLO HAZHAYEHUSL C DNIEKMPOHHBIM U3~
mepumenem cun UP5047-50 u nepenocuvim adeezumempom mooeau «Koncmanma Ax». Ionyyen pso
KOIUYECMBEHHBIX OYEHOK NPOYHOCMU CYENNeHUs AHMUDPUKYUOHHO20 NOKPbIMUSL ¢ OCHOBAHUEM.
Coenanvl 86160061 0 NPOUHOCMU CYENNEHUS NOKPLIMUS U MemoOax onpedeienus ee aoee3uu. /lamnvi
PpeKomMenoayuy no NPUMEHEHUI0 Memo008 Oasi ONpedeieHuss a02e3UOHHOU NPOUHOCHU MOHKUX
mMeepObIX AHMUDPUKYUOHHBIX ROKPLLIMUIL.

Kniouesvie cnosa: nosepxnocms, mpenue, NOKpvlmue, nieHKd, peMonn, agnomoous.
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M.A. TOKMAKOVA, A.N. NOVIKOV, A.Yu. RODICHEV

COMPARATIVE ANALYSIS OF METHODS FOR STUDYING THE
ADHESION OF ANTIFRICTION COATINGS FOR FRICTION UNITS
OF AUTOMOTIVE TECHNOLOGY AND TECHNOLOGICAL MACHINES

The article presents a study of the adhesive strength of adhesion of thin solid antifriction coat-
ings. A brief analysis of existing methods for determining the adhesive strength of thin antifriction
coatings is performed. The method is described and experiments are carried out using a universal-
purpose breaking machine with an electronic force meter IR5047-50 and a portable adhesive meter
of the «Constant A» model. A number of quantitative estimates of the adhesion strength of the anti-
friction coating with the base are obtained. Conclusions are made about the adhesion strength of the
coating and methods for determining its adhesion. Recommendations on the application of methods
for determining the adhesive strength of thin solid antifriction coatings are given.

Keywords: surface, friction, coating, film, repair, machine.
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BE3OIITACHOCTSD /IBH KEHUA H ABTOMOBH/IBHBIE IEPEBO3KH

YK 656.01 DOI:10.33979/2073-7432-2021-75-4-49-57

AT. IEBLIOBA

BAJINIHOCTD 3AKOHA CMHJIA B YCJIOBUAX
PEAJIM3ALIUU ITPOI'PAMMBI VISION ZERO

Vizion Zero — ooneocpounas npozpamma, noSblueHUs YposHs 0e30NACHOCHU OOPOHNCHO20
osudicenus (BJ]), coenacrno komopoii HuKmo He 00aHceH NOSUOHYMb U NOTYHUMb cepbesHble Pa-
HeHUus 6 pe3yrvmame O00POACHO-Mmpancnopmuozo npoucwecmsus (I11). B ceasu c¢ evicoxoil pe-
3YALIMAMUBHOCTNBIO OAHHOU NPOSPAMMYL, MHO2UE MUPOSble cmpansl, 6 mom yucie u Poccuiickas
Dedepayuu 631U ee 3a 0OCHOBY Npu paspabomre 00120CPOUHBIX MPAHCHOPMHBIX cmpamezuil. [
oyenKu noxazamenel u onpedeeHuss 03MOHCHOCIU OOCHUNCEHUS YCIMAHOBNIEHHO20 YPOSHSA 0e3-
ONACHOCU 8 PAMKAX OAHHOU CMAMbU PACCMOMPEHbL OCHOGHBIE CIMAMUCIIUYECKUEe MOOeTU, Npume-
HUMble O AHATU3A NOKA3AMeNell MUPO8bIX CIMPAH, NPOU3BEOEH MAMEMAMUYECKUL Pacyuem U 6bi-
NOJIHEH aHANU3 MOYEUHbIX OaHHBIX.

Knroueswie cnosa: xonyenyus Vision Zero, cmamucmuueckue mooenu, 3akon Cmuoa, mparc-
ROPMHBIIL PUCK, ABMOMOOUIUZAYUSL.
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A.G. SHEVTSOVA

VALIDITY OF THE SMID LAW IN THE CONDITIONS OF THE
PROGRAM IMPLEMENTATION VISION ZERO

Vizion Zero — a long-term program to improve road safety, according to which no one should
be killed or seriously injured as a result of a road traffic accident (RTA). Due to the high efficiency
of this program, many world countries, including the Russian Federation, took it as a basis for de-
veloping long-term transport strategies. To assess the indicators and determine the possibility of
achieving the established safety level, within the framework of this article, the main statistical mod-
els applicable to the analysis of the indicators of world countries are considered, a mathematical
calculation is made and the analysis of point data is carried out.

Keywords: Vision Zero concept, statistical models, Smid's law, traffic risk, car mobilization.
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INPUMEHEHUE METOJIA AUTPEKUHT A JIJISI OIEHKH 1 KOHTPOJIsA
HCUXOPUSNYECKOI'O COCTOAHUA BOAUTEJIEN

Onucan npoyecc uccne008anus ypoeHa KOHYeHmpayuu SHUMAHUA 600uUmens 6 xo0e mpauc-
NOPMHO20 NPOYecca ¢ UCHOTb30BAHUEM OKYI0SpAPuUU, a MAKdK*Ce NOKA3AH cnocob obpabomxu uH-
Gopmayuu, nonyuenHoll 8 xo0e UccIe008aHU.
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V.V. VASILYEVA, K.V. LEVSHINA

THE USE OF THE EYTRACKING METHOD FOR ASSESSING AND
MONITORING THE PSYCHOPHYSICAL STATE OF DRIVERS

This article describes the process of studying the level of concentration of the driver's attention
during the transport process using oculography, and also shows the method of processing infor-
mation obtained during the study.

Keywords: oculography, transport process, road safety, road users.
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TEXHOJOI'IK ABTOMATHYECKOI'O NIOACYETA MACCAKHUPOB B
BECHNJIOTHBIX MACCAXKUPCKUX TPAHCHHOPTHBIX CPEJACTBAX

Paccmompenvt  mexunonocuueckue acnexmovl Nepego3KU NACCANCUPOE HA  MAPUWPYMAX
20pOOCK020  0DWECTNBEHHO20 MPAHCNOPMA ¢ NpUMeHeHueM OecnuiomHblX MpPAHCHOPMHbIX
cpedcms. [lokazana pons ungopmayuy 0 HANOTHEHUU CANOHA U KOIULECTNEE 6X00AUUX/BLIXO0AUUX
RACCANCUPOB 8 PedcuMe DealbHO20 8peMeHU 0N 0becneyenuss npoyecca nepegosKu NAccaiCupos
npU  UCHONL306AHUU OECNUNOMHBIX EXHONOSUU YRPAGIEHUS. NACCAHCUPCKUM  MPAHCHOPTHBIM
cpedcmeom.

Knroueswvie crnosa: 2opoOdckoil naccaxcupckuii mpancnopm, OecnuiomHvie mpaHCHOpPniHble
cpedcmea,  agmoMamuyeckuil Nnoocyem NAccaicupos, HANOIHEHUe CAlOHA, OUCNemYepCKoe
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A.A. KUDRYAVTSEV, M.F. FOUMBI

TECHNOLOGIES OF AUTOMATED PASSENGERS COUNTING INSIDE
HIGH-AUTOMATED VEHICLES OF PUBLIC TRANSPORT

Technological aspects are observed conserning high-automated public transport vehicles
operation. The role of real-time information and automatic door closing of the unmanned vehicles is
highlited. Also bescribed how automatic counting passengers can be used inside information
services for passengers and for more presice controlling at managing «green lines» for proper filled
buses and trams can be used.

Keywords: urban transport, unmanned passenger vehicles, automatic passenger counting,
interior filling, dispatching services, information services for passengers.
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PEHIEHUE 3ATAYU OIITUMUM3AILINUA BBIBOPA CTPYKTYPbI
TPAHCIIOPTHOTI'O Y3JIA C YYETOM PA3JIMUHBIX COOTHOHIIEHU
METOJIOM HEYETKHUX MHOKECTB

Ilposeden ananuz mpancnopmmoil npoodiemvl O NOBLIULEHUIO NPONYCKHOU CNOCOOHOCIU 00PO-
2U U CHUIICEHUIO 3A0epHCeK MPAHCNOPMHBIX CPEOCME U NACCaxXCUupos 8 nymu. Bosnukaem neobxo-
oumocms  8b100pa  ONMUMATLHO2O COOMHOUIEHUSI NepeceyeHuli ¢ HNpUMeHeHUueM MexHUYecKux
cpeocme opeanu3ayuu O0POIHCHO20 OBUICEHUS 8 00Ujeli CINPYKMYype MmpaHCHOPMHO20 V3d C YYemom
OCHOBHYIX 21emeHmos. Onpedenelsbl OCHOBHbIE (Pakmopsl, enuAIOWUe HA MEXHUKO-IKOHOMUYEeCKUe
nokasamenu npu ycmpoucmee nepeceyenuti pasiuitol croxcHocmu. Ilpeonosceno peuienue onmu-
Muzayuu 86ib6opa cmMpyKmypsvl MpaHCnOPMHoO20 Y31a ¢ y4emom pasiuyHbIX COOMHOUEHUL MemoOOM
HeuemKux MHOJNCECMS.

Knrouegvie cnoea: unmencugHoCms 08UNCEHUS, 3aMOPbl, KpUMepUU paeHoll 8AHCHOCU, KO-
Jlo2uyeckas 06Ccmano8Ka, ONMUMU3AYUsL, MPAHCHOPMHDBLUL Y3€il, HeuemKue MHONCEeCEd.
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L.E. KUSHCHENKO, S.N. GLAGOLEYV, S.V. KUSHCHENKO, D.V. ODINCZOV

SOLVING THE PROBLEM OF OPTIMIZING STRUCTURE CHOICE OF A
TRANSPORT NODE TAKING INTO ACCOUNT VARIOUS RATIOS BY
THE FUZZY SETS METHOD

The article analyzes the transport problem of increasing the capacity of the road and reducing
delays of vehicles and passengers on the way. There is a need to choose the optimal ratio of inter-
sections with the use of technical means of traffic management in the overall structure of the
transport hub, taking into account the main elements. The main factors influencing the technical and
economic indicators for the construction of intersections of varying complexity are determined. A
solution is proposed to optimize the choice of the structure of the transport node, taking into account
various ratios by the method of fuzzy sets.

Keywords: traffic intensity, traffic congestion, criteria of equal importance, environmental sit-
uation, optimization, transport hub, fuzzy sets.
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E.H. TPAAYHOBA, M.A. TOPUHA, U.B. POINYEBA, M.A. AKYH1UHA

JIABOPATOPHAS PABOTA KAK CPEACTBO IIPUOBPETEHUSA
INPOPECCHOHAJIBHBIX HABBIKOB Y CTYJAEHTOB
TPAHCIHIOPTHbBIX CIIEHHUAJIBHOCTEHN

Ha npumepe nabopamopnoti pabomer «Pasboprka Osucamensi 6HympeHHe20 C2OPAHUS) pac-
cmampusaemcs, npuobpemenue y cmyoeHmos mpaHCROPMHbIX CNeYUudibHOCMEN HABbIKO8 NO 00-
CIYICUBAHUIO U PEMOHMY ABMOMOOUNILHO20 mpancnopma. [Ipedcmasnena memoouka npogeoeHus
nabopamopnoti pabomel u memooduueckoe obecnevenue. Ha ocnose mecmuposanusi 00yyarowuxcs
CcOenan 8biB00 0 8O3MOICHOCMU U IPHEKMUSHOCMU NPOBEOeHUs HAMYPHOU 1aOOPAmMopHoL pabo-
mbl. [lanbl pekomeHOayuu no nposedeHuio 1abopamopHol pabomsl y CmyOeHmo8 MpaHCnOPMHbIX U
CMEICHBIX CReYUATbHOCTE.

Kniouesvie cnoea: nabopamopnas paboma, cmyoenm, O8ucameib, NPAKMUYECKUe HABLIKU,
npoyecc 00yYeHusl.
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E.N. GRYADUNOVA, M.A. GORINA, 1.V. RODICHEVA, M.A. YAKYNINA

LABORATORY WORK AS A MEANS OF ACQUISITION OF
PROFESSIONAL SKILLS FROM TRANSPORT SPECIALTY STUDENTS

The article examines, using the example of the laboratory work «Dismantling an internal com-
bustion enginey, the acquisition of skills in the maintenance and repair of motor vehicles from stu-
dents of transport specialties. The methodology of laboratory work and methodological support is
presented. Based on the testing of students, a conclusion was made about the possibility and effec-
tiveness of conducting full-scale laboratory work. Recommendations on laboratory work for stu-
dents of transport and related specialties are given.

Keywords: laboratory work, student, motor, practical skills, learning process.

BIBLIOGRAPHY

1. Alekseev, G.V. Virtual'naya laboratornaya rabota kak element uchebno-issledovatel skoy raboty studenta
[Tekst] / G.V. Alekseev, E.P. Basheva // Vysokie intellektual nye tekhnologii i innovatsii v natsional nykh issle-
dovatel skikh universitetakh: materialy Mezhdunarodnoy nauchno-metodicheskoy konferentsii. — 2014. — S. 4-6.

56 Mup mpancnopma u mexHon02u4ecKuUx Mauiun



https://cyberleninka.ru/journal/n/vestnik-tomskogo-gosudarstvennogo-pedagogicheskogo-universiteta
https://tkrfkod.ru/zakonodatelstvo/pismo-natsionalnogo-soveta-ot-18042019-n-nspk-5301
https://elibrary.ru/item.asp?id=17917716
https://elibrary.ru/item.asp?id=17917716
https://elibrary.ru/contents.asp?id=33746054
https://elibrary.ru/contents.asp?id=33746054&selid=17917716
https://elibrary.ru/item.asp?id=24368332
mailto:tokmakova2303@gmail.com

Mup mpancnopma u mexuonozudeckux mawiun 2021

2. Marus, Yu.V. Primenenie aktivnykh form v elektronnoy informatsionno-obrazovatel noy srede kak sredstvo
povysheniya rezul tativnosti obucheniya studentov napravleniya podgotovki «turizmy [Tekst] / Yu.V. Marus, E.V. Ko-
valenko, I.P. Gerashchenko // Sovremennye problemy nauki i obrazovaniya. — 2019. — Ne3. — S. 27-36.

3. Rabochaya programma distsipliny tekhnologiya proizvodstva, remonta i utilizatsii transportno-
tekhnologicheskikh mashin [Tekst] / Orel: OGU. im. 1.S.Turgeneva, 2020. — 19 s.

4. Shakirov, K.F. Universal'nyy podkhod dlya sozdaniya virtual nykh laboratornykh rabot v rabote prepodavatelya
vysshey shkoly [Tekst] / K.F. Shakirov // Vestnik sovremennykh issledovaniy. — 2018. — Ne9.3(24). — S. 324-326.

5. Starostenko, K.V. Modernizatsiya vysshego obrazovaniya v Rossiyskoy federatsii: aktualizatsiya zashchity
natsional nykh interesov [Tekst] / K.V. Starostenko, A.A. Chekulaev // Uchenye zapiski Orlovskogo gosudarstvennogo
universiteta. Seriya: Gumanitarnye i sotsial nye nauki. — 2014. — Ne2(58). — S. 234-138.

6. Zinovchenko, A.N. Opyt ispol zovaniya komp yutornoy obuchayushchey sistemy v azovskom morskom in-
stitute [Tekst] / A.N. Zinovchenko // Vestnik priazovskogo gosudarstvennogo tekhnicheskogo universiteta. Seriya:
Tekhnicheskie nauki. — Ne33. — Mariupol™: GVUZ «Priazovskiy gosudarstvennyy tekhnicheskiy universitet». — 2016. —
S. 147-152.

7. Alioshichev, S.E. Virtual naya laboratornaya rabota «Issledovanie parallel noy raboty tsentrobezhnykh na-
sosov» [Teskt] / S.E. Alioshichev, I.1. Bridenko, V.M. Motorin, E.V. Shishkin, F.A. Shatkovskiy // Svidetel stvo o reg-
istratsii programmy dlya EVM RU 2019619068, 2019.

8. Dobrova, L.V. Sovershenstvovanie metodiki prepodavaniya obshcheprofessional nykh distsiplin v vysshey
tekhnicheskoy shkole [Tekst] / L.V. Dobrova // Kursk: Vestnik KGU im. N.A. Nekrasova. — Ne4. — 2008. — S. 133-137.

9. Prokhorenko, A.V. Virtual'nye laboratornye raboty kak metod samostoyatel noy raboty studentov [Tekst] /
A.V. Prokhorenko, V.I. Rimlyand // TOGU-START: Fundamental nye i prikladnye issledovaniya molodykh: materialy
regional noy nauchno-prakticheskoy konferentsii. — Habarovsk. — 2021. — S. 428-434.

10. Gryadunova, E.N. Tendentsii razvitiya vysshego tekhnicheskogo obrazovaniya v Rossii [Tekst] /
E.N. Gryadunova, A.V. Gorin, N.V. Tokmakov // Psikhologo-pedagogicheskoe soprovozhdenie obrazovatel nogo
protsessa: problemy, perspektivy, tekhnologii: materialy VI Mezhdunarodnoy nauchno-prakticheskoy konferentsii. —
Orel: OGU imeni I.S. Turgeneva. — 2019. — S. 110-113.

11. Polyakova, T.Yu. Sovremennye tendentsii razvitiya inzhenernoy pedagogiki [Tekst] / T.Yu. Polyakova //
Vysshee obrazovanie v Rossii. — 2019. — T. 28. — Ne12. — S. 132-140.

12. Hasanova, G.B. Trebovaniya rabotodateley k vypusknikam inzhenernykh vuzov [Tekst] / G.B. Hasanova //
Kazan': Vestnik Kazanskogo tekhnologicheskogo universiteta. — 2012. — T. 15. — Ne20. — S. 215-217.

13. Tsareva, E.E. Kompetentsii v inzhenernom obrazovanii v stranakh Evrosoyuza [Tekst] / E.E. Tsareva,
G.N. Fakhretdinova, L.M. Zinnatullina, L.P. Dulalaeva // M.: Nauchnoe obozrenie. Pedagogicheskie nauki. — 2020. —
Ne2. - S. 15-19.

14. Diomina, O.A. O transformatsii metodicheskogo myshleniya prepodavateley vuzov [Tekst] / O.A. Dio-
mina, I.A.Tepleniova // M.: Vysshee obrazovanie v Rossii. — 2020. — T. 29. — Ne7. — S. 156-167.

15. Koroli, M.A. Predlagaemaya metodika provedeniya prakticheskikh zanyatiy po distsipline «metodika
prepodavaniya spetsial nykh distsiplin» [Tekst] / M.A. Koroli, M.H. Taniev // Obuchenie i vospitanie: metodika i prak-
tika Ne25. — Tashkent: Tashkentskiy gosudarstvennyy tekhnicheskiy universitet. — 2016. — S.15-23.

16. Irkutskaya, V.l. VTO i modernizatsiya sistemy vysshego obrazovaniya v Rossii [Tekst ]/ V.1. Irkutskaya //
Vestnik Tomskogo gosudarstvennogo pedagogicheskogo universiteta. — Tomsk: Tomskiy gosudarstvennyy pedagog-
icheskiy universitet. — 2011. — Ne4. — S. 45-47.

17. Kisel’, O.V. Trudnosti primeneniya studentotsentrirovannogo podkhoda v rossiyskom vysshem ob-
razovanii [Tekst] / O.V. Kisel’, A.l. Dubskikh, A.V. Butova // M.: Vysshee obrazovanie v Rossii. — 2020. — T. 29. —
Ne8-9. — S. 95-103.

18. Natsional nyy sovet pri prezedenty Rossiyskoy Federatsii po professional nym kvalifikatsiya [Elektronnyy
ressurs]: pis'mo ot 18 aprelya 2019 g. Ne NSPK-53/01 / Rezhim dostupa: https://tkrfkod.ru/zakonodatelstvo/pismo-
natsionalnogo-soveta-ot-18042019-n-nspk-5301

19. Bazylev, V.N. Indikatory dostizheniya kompetentsii: vozmozhnosti prakticheskogo modelirovaniya [Tekst]
/ V.N. Bazylev // Innovatsii v obrazovanii — M.: ANO VO «Otkrytyy gumanitarno-ekonomicheskiy universitety». —
NeOl. —2021. - S. 5-24.

20. Demin, S.E. Matematicheskaya statistika [Tekst] / S.E. Demin, E..L. Demina. — Nizhniy Tagil: FGAOU
VO «UrFU im. pervogo Prezidenta Rossii B.N.EI tsina», Nizhnetagil. tekhnol. in-t (fil.), 2016. — 284 s.

21. Novikov, A.N. Professional noe myshlenie tekhnicheskogo profilya kak element obrazovatel'nogo normi-
rovaniya [Tekst] / A.N. Novikov, G.V. Bukalova // Mir transporta i tekhnologicheskikh mashin. — 2012. - Ne3(38). —
S. 100-102.

22. Bukalova, G.V. Normirovanie rezul tata obrazovaniya tekhnicheskogo profilya [Tekst] / G.V. Bukalova,
A.N. Novikov; pod obshchey redaktsiey A.N. Novikova // Aktual nye voprosy innovatsionnogo razvitiya transportnogo
kompleksa: materialy 3-ey Mezhdunarodnoy nauchno-prakticheskoy konferentsii. — 2013. — S. 94-98.

Gradynova Elena Nikolaevna

Orel State University

Adress: 302020, Russia, Orel, Naugorskoe shosse, 29
Candidate of technical sciences

E-mail: gryadunova6565@mail.ru

Gorina Maria Andreevna

Orel State University

Adress: 302020, Russia, Orel, Naugorskoe shosse, 29
Postgraduate

Rodicheva Irina Vladimirovna

Orel State University

Adress: 302020, Russia, Orel, Naugorskoe shosse, 29
Student

E-mail: rodfox@yandex.ru

Yakynina Maria Andreevna

Orel State University

Adress: 302020, Russia, Orel, Naugorskoe shosse, 29
Student

57



Ned(75) 2021 Oépa3zosanue u Kkaopst

E-mail: tokmakova2303@gmail.com E-mail: gryadunova6565@mail.ru

58 Mup mpancnopma u mexHon02u4ecKuUx Mauiun


mailto:tokmakova2303@gmail.com

Mup mpancnopma u mexuonozudeckux mawiun 2021

YK 659.113 DOI:10.33979/2073-7432-2021-75-4-98-104
E.B. AT'EEB, A.H. HOBHUKOB, E.C. BUHOI'PA/IOB

MOJAEJIb JEATEJIBHOCTU KAHIANJIATA B BOAUTEJIN B CUCTEME
«KYPCAHT-ABTOMOBWJIb-TOPOI'A-CPEJA ABUKEHUS»

Ilpeocmasnena moodenv OeamenvHocmu Kawoudama 6 eooumenu 6 cucmeme «Kypcanm-
Asmomobunv-opoza-Cpeda dsudcenusny. Onpedenenvl 0CHOBHbIE DAKMOPYL, OKA3bIEAIOUjIE HENO-
cpedcmeennoe euuAHIUe HA QOPMUPOBAHUE HABLIKOE DE30NACHO20 NOGEOeHUs 80 8PEMs YNPAGIEHU
MPAHCROPMHBIM CPEOCBOM HA Smane npogheccUoHANbHOU NOO20MOSKU B0OUMENbCKUX KAOPO8,
KOMOPLIMU ABNAIOMCA: 8EPOAMHOCIG De30MKA3HO020, DE30UUDOUHO20, U C80EBPEMEHHO20 bINOTHE-
HUsL 3004y ONePamopcKoll 0esmenbHOCHIU.

Knwueevie cnosa: «xypcawm, asmomobunv, oOopoea, cpedd O8UNCEHUS, OOPOICHO-
MPAHCHOPMHASL CUMYAYUSL.
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E.V. AGEEV, A.N. NOVIKQOV, E.S. VINOGRADOV

MODEL OF ACTIVITY OF A CANDIDATE FOR DRIVERS IN THE
SYSTEM «CADET-CAR-ROAD-TRAFFIC ENVIRONMENT»

Presents a model of the activity of a candidate for drivers in the system «Cadet-Car-Road-
Traffic environmenty. The main factors that have a direct impact on the formation of safe behavior
skills while driving a vehicle at the stage of professional training of driving personnel are identified,
which are: the probability of trouble-free, error-free, and timely performance of operator tasks.

Keywords: cadet, car, road, traffic environment, traffic situation.
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0.10. BYJIATOBA

MPUMEHEHUE BOJIBIIINX JAHHBIX B TPAHCIIOPTHOM
NHOPPACTPYKTYPE 'OPO1OB

Ipedcmaenen npoyecc npuHsmus, CMPAMESUYECKUX PeueHull Ha OCHO8E UCNONb308AHUSL
bonvuiux dannvlx. Tax sce npedcmaegien WiaH ONMUMUZAYUY QYHKYUOHUPOBAHUST MPAHCHOPMHOLU
cucmembl npu UCHOIb30BAHUU DOTLUUX OAHHBIX, 6]1a200aps KOMOPOMY Peanu3ayus NPOeKma ynpo-
waemcsi: uHmezpayusi OAHHbIX, 3aNYCK NUIOMHBIX NPOEKMO8, CO30aHUe HOBbIX UHCIPYMEHMOS U
obyuenue Kaopos NPOUCX00M 8 KOHMEKCE YeMKO20 6UOEHUsl KOHKDEMHOU ye.

Knrouesvie cnosa: bonvuiue dannvie, Big Data, ymusii 20pod, unmennexmyanvhvle mpamnc-
HOpMHbIE CUCHEMbL, ABMOMOOUTLHYI MPAHCHOPM, MPAHCROPMHAS UHDPACMPYKMYpPd, MpPAaHC-
nopmHbie yCiyeu.
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O. YU. BULATOVA

USING BIG DATA IN TRANSPORT INFRASTRUCTURE

Presents the process of making strategic decisions based on the use of big data. A plan for op-
timizing the functioning of the transport system using big data is also presented, which simplifies the
implementation of the project: data integration, the launch of pilot projects, the creation of new
tools and training of personnel take place in the context of a clear vision of a specific goal.

Keywords: big data, smart city, intelligent transport systems, road transport, transport infra-
structure, transport services.
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P.®. ITANXOB

CHM)KEHUE TIOTEPb PABOYEI'O BPEMEHM I1PU BBIITIOJIHEHUHN
PABOT IO OBCJIYKUBAHUIO U PEMOHTY ABTOMOBWJIEN

Llenvio Oannozo uccredosanus A61AemMcs paspabomKa peKomMeHOayull no NOSLIUEHUIO NPOU3-
600UMENLHOCIU MPYOd HA ABMOCEPSUCHOM NPEONPUAIMUY 3A CYEMm CHUIICEHUS nomepb paboyezo
spemenu. Onpedenenue nomepb paboueo spemeHu yeaecoobpasHo npoeooums Memooom Gomo-
epaguu paboueeo OHs. B pezyibmame ananuza 0esmenbHOCMU NPeOnpusimus 6bli6leHa Hauboee
socmpebosannas yciyea — pemonm pedykmopos. Ha npumepe oannoii ycayeu nokazamo pacnpede-
JleHue epeMeHu pabomuvl UcnoaHumenell, NPOAHATUUPOBAHbL HEONpaOanHvle nomepu. [ua ux
VMEHbUIEHUS NPEONONHCEH KOMNAEKC MepOnpusmuil, npeonoiazarnuuil OONoIHUmMeIbHble N0020MO-
BUMENbHO-3AKTIOUUMeNbHble onepayuu mpyodoemxocmyvio om 0,1 0o 0,3 uaca, umo nosgoum
VMEHbUUMb MPYOOEeMKOCHb OKA3bI8AeMbIX Yciye Ha 9%.

Knruesste cnoea: odocnyscusanue u pemonm agmomoobuieil, s¢pgpexmusnocms mpyoa, opea-
Huzayus mpyoa, nomepu paboyezo epemeru, ABC-XYZ- ananus.
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R.F. SHAIKHOV

REDUCING THE LOSS OF WORKING TIME WHEN PERFORMING
MAINTENANCE AND REPAIR OF CARS

The purpose of this study is to develop recommendations for improving labor productivity at a
car service company by reducing the loss of working time. It is advisable to determine the loss of
working time using the method of photography of the working day. As a result of the analysis of the
company's activities, the most popular service was identified - repair of gearboxes. Using the exam-
ple of this service, the distribution of the working hours of performers is shown, and unjustified loss-
es are analyzed. To reduce them, a set of measures is proposed, involving additional preparatory
and final operations with a labor intensity of 0.1 to 0.3 hours, which will reduce the labor intensity
of the services provided by 9%.

Keywords: car maintenance and repair, labor efficiency, labor organization, loss of working
time, ABC-XYZ-analysis
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YBaxkaemble aBTOpbI!
IIpocum Bac o3HakoMHUTBCS ¢ TPEOOBAHUSIMH
K 0)OpMJIEHH IO HAYYHBIX CTaTei.

OBIIMUE TPEBOBAHUS

- [IpencraBnsemblii MaTepHa JODKEH OBITh OPUTHHAIBHBIM, HE OIyOIMKOBAHHBIM paHEEe B APYTHX MEYaTHBIX
W3IaHUSIX.

- 00beM MaTepHala, pejJlaraeMoro K myOiIMKauy, U3MepseTcsl CTpaHULaMK TeKCTa Ha JucTax Gopmara A4 u
COJEPIKUT OT 4 110 9 CTpaHuI; BCE CTPAHUIIBI PYKONNCH AOJIKHBI HIMETh CIUIOIIHYIO HyMEPAaIHIO;

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

- B OJJHOM HOMEpe MOXET OBITh OIyOJIMKOBaHa TOJBKO OJIHA CTAaThs OJHOTO aBTOPA, BKIIIOUAsi COABTOPCTBO;

- €CJIM CTaThsl BO3BPAIAETCsl aBTOPY Ha A0pabOTKy, UCIIPABJICHHBIH BapUaHT CIEAyeT MPUCIaTh B PENaKIHIO
MIOBTOPHO, MIPHJIOKUB IHCHMO C OTBETAaMH Ha 3aMEUYaHMs peleH3eHTa. JlopaboTaHHBIH BapHaHT CTaThH PEICH3UPYETCS
U paccMaTpUBAETCs PENAKLIMOHHOW KOJIIETUEN BHOBB. JlaTOM NpeNCTaBICHHs MaTepuala CUUTAETCs JaTa MOCTYIIICHUS
B PEJAKIMIO OKOHYATEIbHOTO BapHaHTa UCIIPABICHHON CTaThY;

- aHHOTALlMM BceX MyOJIMKYEeMbIX MaTepualioB, KIIIOUYEBHIE CI0Ba, HH(opManus 00 aBTOpax, CIHCKU JINTEepary-
pBI OyIyT HAXOJUTHCSI B CBOOOIHOM JIOCTYIIE HA CaliTe COOTBETCTBYIOIIETO JKypHaNIa U Ha caifite Poccuiickoil Hay4aHOM
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 paboTsl M IPEIOCTaBbTe JOCTATOUHBIN HAaKOIUICHHBIH OMBIT, H30erast HoApoOHOro 0030pa Jiu-
TepaTypsl WK 000OIEHHBIX PE3YJIHTATOB.

Mamepuan u memoowt

IIpenocraBbTe NOCTATOYHO MOAPOOHBIX CBEACHMH, YTOOBI MOKHO OBIJIO BOCHIPOHU3BECTH PA0OTY HE3aBUCHMBIM
uccienoBareraeM. MeToapl, KOTOpbIE YK€ OIyOJIMKOBAaHBI, JOJDKHBI OBITh OOOOMICHBI M yKa3aHbI CChUIKOW. Ecim BbI
LUTUPYETEe HEMOCPEACTBEHHO M3 paHee ONMyOJIMKOBAHHOTO 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 MPEIBICTOPHIO 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 U 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 UCCIIEJOBAHHUS MOTYT OBITH IIPEACTABICHBI B KPAaTKOM pasjeinie «BbIBoab», KOTOPHIH MO-
KET CTOATh OTAEIBHO WIIM COCTABIISTh oApas el paszaena «OocyxneHne» mim «Pe3ynbTaTsl 1 00CYyXKISHUEY.

B Tekcre cTaThi He peKOMEH/IyeTcsl:

- IPUMEHATH 000POTHI PA3rOBOPHON pedH, TEXHUIIU3MBI, TPO(PECCHOHAIN3MEL,

- IIPUMEHATH U1 OJTHOTO M TOTO K€ MOHATHSA Pa3lWYHbIe HAYYHO-TEXHHYECKHE TePMUHBI, OJIM3KHE TI0 CMBICITY
(CHHOHMMBI), a TAK)KE€ MHOCTPaHHBIE CII0BA M TEPMHHBI ITPU HAJTMIUN PAaBHO3HAYHBIX CJIOB M TEPMUHOB B PYCCKOM SI3BIKE;

- IPUMEHATH IPOMU3BOJILHBIE CIIOBOOOPA30BAHMS;

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

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

TPEBOBAHUSI K O®OPMJIEHUIO HAYYHOM CTAThH

Cratps noipkHa ObITh HaOpaHa mpudToM Times New Roman, pasmep 12 pt ¢ oguHApHEIM HHTEPBAJIOM, TEKCT BbI-
PpaBHMBAETCSI TI0 IUPHHE; a03alHbIN OTCTYII - 1,25 cM, mpaBoe moJie - 2 ¢M, JIEBOE HOoJIe - 2 CM, TIOJIsl BHU3Y U BBEPXY - 2 CM.

Oo0s3aTenbHbIE 31eMEHTBI:

-3aznaeue (Ha PyCCKOM W aHTIUHCKOM SI3bIKE) MyOJMKYeMOro Marepuala - J0DKHO OBITh TOYHBIM U EMKUM;
CJIOBa, BXOJAIINE B 3arIaBHe, JOJDKHBI OBITh SICHBIMHU CaMU 110 ce0e, a He TOJIFKO B KOHTEKCTE; CIIeqyeT H30eratsb CIox-
HBIX CHHTaKCHYCCKUX KOHCTPYKIMH, HOBBIX CIIOBOOOPA30BaHUN U TEPMHHOB, a TAKXKE CJIOB y3KOMPO(HECCHOHAIHHOTO U
MECTHOT'O 3HaYEHUS;

-annomayus (Ha pPyCCKOM W aHTIHICKOM SI3BIKE) - OMUCHIBACT LIEJIX U 33a4H MPOBEICHHOTO MCCIIEIOBAaHUS, a
TaKXXe BO3MOKHOCTH €r0 NMPaKTHYECKOr0 MPUMEHEHUS, YKa3bIBaeT, YTO HOBOTO HECeT B cebe MaTepuall; peKOMEHIye-
MBI cpeHuil 00beM - S00 medaTHBIX 3HAKOB,

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

-CRUCOK umepamypsl NODKCH coiepxkaTh He MeHee 20-Tu uctounukos, opopmuennsix mo 'OCT 7.1-2003.
B cnmcke nuTepatypbl KOJIHMYECTBO MCTOYHHKOB, MPUHAMISKANUX JIIOOOMY aBTOpY He JO/bKHO mpesblmarh 30% ot
00II1ero KOJTMIECTBA.

MNOCTPOEHUE CTATbU

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

- C mpoITyCKOM OJHOW CTPOKH - BBIPOBHEHHBIE IO IICHTPY CTpaHHIIBI, O3 ab3aIiHoro oTcTyna U HaOpaHHbBIE
MIPOITMCHBIMHA OYKBaMU CBETJIBIM mpudTOoM 12 pt nauimans! u Gpamunun asropos (M.11. 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) aHHOTaIms, HabpaHHas ¢ ab3allHOTO OTCTyIIa
KypcuBHBIM mpudtom 10 pt Ha pycckoMm si3bike. C a03a1lHOTO OTCTYIIA - KJIIOYEBBIE CJIOBA HA PYCCKOM SI3BIKE.

- Texct craThy, HAOpaHHBI OOBIYHBIM HIPUGTOM MIPSAMOTO HadepTaHwus 12 pt, ¢ ab3amHON 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, IPUBOIATCA HaOpaHHBIE OOBIYHBIM mIpHQTOM 10 pt cBe-
JieHns1 00 aBTopax (Ha pPycCKOM SI3bIKE) B TaKOH MOC/IEI0BaTEIbHOCTH:

damunust, UMs1, 0OTYECTBO (TTOTYKUPHBIN MPUQT)

YupexaeHne Ui OpraHnu3amnus

Anpec

YueHas cTeneHb, y4eHOe 3BaHUE, JOJKHOCTb

OnexTpoHHas moura (0OBIYHBIN MpPHUPT)

- C mpoIrycKoM OIHOHM CTPOKH - BBIPOBHEHHBIE IO IIGHTPY CTPaHUIIBI, 03 ab3alHOro OTCTylla M HaOpaHHBIC
MPONUCHBIMU OYKBaMH CBETIbIM MpudToM 12 pt MHUIMANIEI U aMHUIMK aBTOPOB (HA aHIVIMICKOM SI3bIKE).

- C mporycKoM OJIHOM CTPOKH - Ha3BaHHE CTaThH, HAOpaHHOE Oc3 a03aIlHOTO OTCTYIIA MPOMUCHBIMU OyKBaAMH
MOJTY>KUPHBIM mpHdTOM 14 pt ¥ pacnonokeHHOE IO IEHTPY CTPAHUIBI (Ha aHTITMHCKOM SI3BIKE).

- Kpatkas (se 6omee 10 cTpok) aHHOTaIws, HaOpaHHAS ¢ a03aIHOTO OTCTYIAa KypCHBHBIM mipudToMm 10 pt, ¢
a03aIlHOTO OTCTYIIA - KJIIOUEBbIE CJIOBA (Ha aHTIIUHCKOM SI3BIKE).

- C ab3anHoro oTcTymna, puBOJIATCS HaOpaHHbIe 00BIYHBIM mpudTOoM 10 pt cBegeHus 00 aBTOpax (Ha aHIJIUIA-
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.

®DopmyIbl, BHEAPEHHBIE KaK N300pakeHNe, He IOMyCKatoTces !

Pycckue u rpedeckue OyKBBI, a Takke 00O3HAUYCHMS TPUTOHOMETPHUYCCKHUX (PYHKIHH, HAOMPAIOTCS MPSIMBIM
mpHU(TOM, JTATUHCKUE OYKBBI - KYPCHBOM.

@DopMyIIBl PacloaraioT 1Mo HEHTPY CTPAHHUIBI U HyMEpYyIOT (TONBKO Te, Ha KOTOPhIe IPUBOAAT CCBUIKH); I10-
PAIKOBBIM HOMep GopMyIbl 0003HaUaeTCsl apadCKUMU UPPaMH B KPYTIIBIX CKOOKaxX OKOJIO IMTPABOTO TIOJISt CTPAHHIIBL.

B ¢opmynax B kauecTBe CHMBOJIOB CIIEIyeT NPUMEHSATh 0003HAYEHHs, YCTAHOBICHHBIC COOTBETCTBYIOIIMMH
cragapramu. OnucaHue Ha4MHAETCS CO cJoBa «rie» 0e3 aBoerouns, 6e3 ab3alHOTO OTCTYIA; MOSACHEHHE KaKJO0ro
CHMBOJIa JaeTCsl C HOBOM CTPOKH B TOM MOCIIEIOBATENILHOCTH, B KOTOPOM CHMBOJIBI TIPUBENEHBI B (hopmyie. EquHuIb!
HM3MEpEHUs 1AI0TCS B COOTBETCTBUU ¢ MexxayHapogHoi cuctemoit eaunni CH.

Ilepenocuts GopMysbl Ha CIEMYIOUIYIO CTPOKY IOIYCKAaeTCsl TOJIBKO Ha 3HAKaX BBINOJHSEMBIX OIepalni,
IIpUYeM 3HaK B HayaJle CIeAYIOIel CTPOKH OBTOPSIOT.

Ilpumep opopmnenus gpopmynvt 6 mexcme

1
G = (a-1D*A+2)/d, (1)
rae o = 1+2a /b- k03 UIMEeHT KOHIICHTPAINU HAIPSKEHUI,
d =20 - pa3Mep WIMOTHYECKOTO OTBEPCTHUSI BIOJIb ONACHOTO CEUYEHHUSI.

PucyHku u npyrue wunocTpanuu (4epTexu, rpaguku, cXembl, TuarpaMMbl, GOTOCHUMKH) ClleyeT pachosa-
raTh HEMIOCPEICTBEHHO IIOCIIE TEKCTa, B KOTOPOM OHH YIIOMUHAIOTCSI BIIEpBbIE. PUCYHKH, YHCIIO KOTOPBIX JJOJKHO OBITH
JIOTMYECKH OTIPaBJIaHHBIM, MIPEACTABISIFOTCS B BUJE OT/AENBHBIX (aiinoB B popmare *.eps (Encapsulated PostScript) mim
TIF pa3smepom He menee 300 dpi.

Ecnm pucyHok HeO0BIIOro pazmepa, JKenaTeIbHO ero 00TeKaHHe TEKCTOM.

INoamucu k pucyHKaMm (HOJTY>KUPHBIH WpHGT KypcuBHOTO Hauepranus 10 pt) BEIpaBHUBAIOT IO LIEHTPY CTpa-
HUIIBI, B KOHIC MOAIMCH TOYKA HEC CTAaBUTCA, 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, MPHU CCHUIKE CIEIYET MHUCATh CIOBO «TabiuIay C
yKa3aHUEM ee HoMepa.

3aronoBku rpad U CTPOK TAOJHIBI IUIIYTCS C MPOMUCHOM OYKBBI, a 10/13ar0JIOBKH - CO CTPOYHOM, €CJIN OHU
COCTaBIISIIOT OIHO MPEII0KEHHE C 3ar0JIOBKOM, WJIM C NPOMHUCHOIN OYKBBI, €CIIM OHM UMEIOT CaMOCTOSITEJILHOE 3Have-
Hue. B KOHIIC 3aroJIOBKOB M I1O0A3aroJIOBKOB T8.6J'[I/ILI TOYKH HE CTaBATCA. TEKCT BHYTpH Ta6J'II/ILH)I B 3aBUCHMOCTH OT
o0BpemMa pa3MenraeMoro Marepuaia MOXeT ObITh HaOpaH mpu(TOM MeHbIIETO Keris, Ho He MeHee 10 pt. Tekcr B
CTOJIONAX PacIIoJIaratoT OT JIEBOT'O Kpast MO0 LEHTPUPYIOT.

CnoBo «Tabmua» pazmeniaercs 1o JeBOMY Kparo, II0cjie HETO Yepe3 THpEe PacIioylaraeTcsi Ha3BaHUE TAOJIHIIbI,
Hanpumep: Tabmurma 1 - Tekct Ha3BaHUSA

Ecnu B KoHIE cTpaHuUIBl TabiaMLa MPEPHIBACTCS U €€ NMPOAOJDKEHHE OyAeT Ha Clielyollel CTpaHule, HUXK-
HIOIO T'OPU3OHTAIBHYIO JMHUIO B IIEPBOI 4acTH Tabiuubl He NpoBoasaT. IIpu mepeHoce yactu TaOnuIBl HA JPYTYIO
CTpaHMIly HaJIl HeHl mumryT cioBo «IIpomomkeHue» U yka3piBatoT HoMep Tabmuibl: [Ipumep: [Ipomomkenue Tadmumb! 1

Hywmepanus rpad tabnumbl apadbckumu nudpamMu He0OX0AMMa TOJIBKO B TEX CIydasX, KOT/a B TEKCTE HMEIOT-
Cs CCBUIKM Ha HMX, I JIEJICHUH TaOJINIIBI Ha YacTH, a TAK)Ke IPH IIEPEHOCe YacTH TaOJIUIIBI HA CIEAYIONIYIO CTPAHUILY.
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