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M.J. TEBEKHH, A.10. POJUYEB, M.A. TOKMAKOBA, 11.B. POJIMYEBA

AHAJIN3 CIIOCOBOB BE3PA3BOPHOI JTUATHOCTUKH _
MEXAHUYECKHUX KOPOBOK ITEPEJIAY JIET'KOBbBIX ABTOMOBUJIEN

Annomayus. Ilpeocmasnen ananuz cnoco6o8 6e3pazdopHol OUAZHOCMUKY MEXAHUYECKUX KO-
Ppobox nepeday nezkosuvix asmomobuneil. Paccmompenst mpaouyuonnvie cnocobvl OuazHocmuposa-
HUA, UX npeumyujecmea u Hedocmamxu. Buiasneno, umo cpeou nepcnekmugnvix cnoco6o8 ouaeHo-
cmupoganus Kopobok nepedau Hauboaee dPhexmusnvimu Aeaomea gubpoaxycmuveckue. Ilpous-
6e0eHa Kiaccuurayus subPoaxycmuieckux cnocoboe ouacnocmupoganus. Tax sce paccmompenvl
PA3IUYHbIE MemOoObl NPeoOPA308aHUsA, AHANU3A U 0OPADOMKU BUOPAYUOHHBIX CUSHANO8 OJis NOGbI-
WeHUs MOYHOCMU OUACHOCIMUPOBAHUSL KOPOOOK nepeoat.

Knroueswie cnosa: xopobka nepedau, subpoouacHOCMuKa, HeUCHPAGHOCMY, 3y6uamoe Koneco,
OUASHOCMUKA, CUSHAT
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Abstract. The article presents an analysis of methods of non-selective diagnostics of mechani-
cal transmissions of passenger cars. The traditional methods of diagnosis, their advantages and dis-
advantages are considered. It is revealed that among the promising methods of diagnosing gearbox-
es, the most effective are vibroauxtic. The classification of vibroacoustic diagnostic methods is
made. Various methods of transformation, analysis and processing of vibration signals to improve
the accuracy of diagnosis of gearboxes are also considered.

Keywords: transmission, vibration diagnostics, malfunction, gear wheel, diagnostics, signal
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AHAJIN3 DQHEPI'O3ATPAT IIPH DKCIIVIYATAIIUN
ABTOTPAHCIIOPTHOTI' O CPEACTBA

Annomauyus. Ilpusedenvl pe3ynrbmamsl UCCIeO08AHUA IHEP2O3AMPAM 8 Npoyecce IKCNLyama-
yuu agmompancnopmuozo cpeocmea. Llenv pabomul — ghopmanuzosams, mo ecmv MamemamuiecKu
0Cyujecmaums c80e8PEMEeHHOCIb NPOBeOeHUs MEXHUYECKO20 0OCTYHCUBAHUS U YMEHbUUMb MPYOO-
eMKOCb MeKyue2o peMOoHma mpaHchopmHuozo cpedcmea. [na 0ocmudiceHus yeau UCnoIb308aHb
9Hep203ampamsl nymem AHAIU3A UX 8 chepe IKCRAYAMAYUU U B03MONCHOCTU NPUMEHEHUS HellPOH-
HbIX cemell 05l NPOSHOZUPOBAHUSL MPYOOeMKOCmuU meKyuje2o pemonma. Ilonyuenvt pezynvmamot
ONMUMATILHBIX NAPAMEMPOE HEUPOHHOU Cemu 8 PA3TUYHBIX eOUHUYAX USMEPEHUSL.

Knrwouegvie cnoea: mpyooémkocms, HeUpPOHHAS cemb, NPOSHO3UPOBAHUE, MPAHCNOPMHbIE
cpedcmea, nepcenmponbl
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I. F. DYAKOV, V.I. DYAKOV

APPLICATION OF ANEURAL NETWORK
FOR FORECASTING EFFICIENCY OF VEHICLES

Abstract. The results of the study of energy consumption during the operation of a motor vehi-
cle are presented. The purpose of the work is to formalize, that is, mathematically implement the
timeliness of maintenance and reduce the complexity of the current repair of the vehicle. To achieve
the goal, energy costs were used by analyzing them in the field of operation and the possibility of us-
ing neural networks to predict the complexity of routine repairs. The results of optimal neural net-
work parameters in various units of measurement are obtained.

Keywords: labor intensity; neural network; forecasting; vehicles; perceptrons
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ASSESSMENT OF THE RELIABILITY OF PARTS
OF THE DRIVE AXLE OF A CAR AT LOW TEMPERATURES

Abstract. The article discusses methods for ensuring the rigidity of the structure of the driving
axle of a truck in difficult operating conditions. A refined mathematical model of the operation of a
bearing assembly assembled with a preload is proposed. The data of road tests, confirming the reli-
ability of the proposed model, are presented.

Keywords: structural rigidity, truck, drive axle, final drive, gear wheel, bearing assembly, pre-
load, winter operation, thermal deformation
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R.l. LI, D.N. PSAREV, A.N. BYKONYA

IMPROVING RECOVERY EFFICIENCY OF VEHICLE
BODY PARTS WITH ELASTOMERIC NANOCOMPOSITE
AFTER INFRARED TREATMENT

Abstract. Convective and thermal radiation methods provide a different curing mechanism for
poly-dimensional coatings. The purpose of the study is to evaluate the change in mechanical proper-
ties, defects of polymer coatings after infrared treatment. The article describes the results of compara-
tive experimental studies of strain-strength and adhesion properties of a nanocomposite based on the
elastomer F-40S, designed to restore the body parts of cars. Optimal mode of infrared treatment of
elastomeric nanocomposite coatings is determined. Comparative results of investigation of nanocom-
posite coatings defects after thermal treatment by convective and thermal radiation methods are given.

Keywords: Body part, restoration, bearing, polymer, nanocomposite, coating, infrared treat-
ment, defects
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AHAJIN3 METOJ0OB PACYETA OTPAHUYEHUN NOABUKHOCTH
B ITIPOLIECCE KPUBOJMHENHOI'O JBUXEHUSA BBICTPOXOIHOM
I'YCEHUYHOM MAIIIMHBI 1 OCHOBBI TIPOTHO3UPOBAHUSA
EE IOJIBUKHOCTHU

Annomayua. Ilpusoosmes onucanue u OCHOSHbIE 3ABUCUMOCIU PASTUYHBIX COBDEMEHHBIX
Memoo0s paciema u OnpeoeneHus NOOSUNCHOCHU DbICHPOXOOHBIX 2YCeHUUHbIX MAWUH 8 npoyecce
Ux KpugoIuHeliHo2o ogudcenus. /i psaoa 3agucumocmeli npueedeHbl SKCHepUMEHMATbHblE 2pau-
KU, NOJYYEHHble OCYULIOSPAPOM, a MaKdice OAHO IMAUPUYECKOe ONUCAHUE NOTYYEHHBIX OAHHBIX.
Taxorce npusoOUMEs ONUCAHUE U OCHOBHBLE 3A8UCUMOCTNU YUCILA UCTIONb308AHULL CUCTEMbL YRPAGTe-
HUsL NOBOPOMOM OBICIPOXOOHBIX 2YCEHUYHBIX MAUWIUH OM CKOPOCIU UX OBUNCEHUs,, MPAEKMOPUTL UX
ogudiceHull u Opy2ux pakmopos, oaemcs 060CHOBAHUE Memodd NPOZHOZUPOBAHUSL NOOBUNCHOCU U
ObICMPOXOOHOCIU 2YCEHUYHOU MAWUNBL C YY4ETOM 6800UMbBIX OZPAHUYEHUL, ONUCLIBAIOMCS CHOCO-
Obl nosbIEeNUs OAHHBIX NAPAMEMPOS.

Knrouesvte cnosa: ObicmpoxoOHocms, npocHO3UpOSanue, KpUGOJIUHellHoe 08udiceHue, Obicm-
POXOOHAs 2yCeHUdHAA MAauuna, OOK0BOU 3aHOC, (a3080-4acmomHuble XapaKmepucimuku, Ynpasis-
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A.V. PANICHKIN, M.Y. CHUKALOV, A.A. BOZHANOQV, K.V AKSENOV

ANALYSIS OF METHODS FOR CALCULATING MOBILITY
LIMITATIONS IN THE PROCESS OF CURVILINEAR MOTION
OF A HIGH-SPEED TRACKED VEHICLE AND THE BASIS
FOR PREDICTING ITS MOBILITY

Abstract. The article describes and describes the main dependencies of various modern meth-
ods of calculating and determining the mobility of high-speed tracked vehicles in the process of their
curvilinear movement. Experimental graphs obtained by an oscilloscope are given for a number of
dependencies, and an empirical description of the data obtained is also given. The description and
the main dependences of the number of uses of the turn control system of high-speed tracked vehi-
cles on the speed of their movement, the trajectories of their movements and other factors are also
given, the method for predicting the mobility and speed of a tracked vehicle is justified, taking into
account the restrictions imposed, and ways to increase these parameters are described.

Keywords: speed, forecasting, curvilinear motion, high-speed rotary machine, lateral skidding,
phase-frequency characteristics, control action, motion trajectory, turn control system, cyclicity
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AHAJIM3 BE3OITACHOCTH JOPOKHOI'O IBUXKEHUA
HA ABTOMOBWJIBHOM JOPOTE «KYPCK - JIBI'OB — PBLJIBCK —
TPAHUIIA C YKPAUHOM» 3A 2018-2020 T.

Annomayua. Ilpeocmasnensi pe3ynomamoi 06c1€008aHUA U AHANU3 OE30NACHOCTU OOPOIHCHO-
20 08UdICEHUs HA ABMOMOOUNLHOU 00po2e pecuoHanbHozo 3uavenus «Kypck — Jlbcoe — Poinbek —
epanuya ¢ Ykpaunoty 3a 2018-2020 ze., npedcmasiensvt 0CHOGHbIE MEXHUYECKUE XAPAKMEPUCTUKU
uccnedyemoil dopoau. Buinonnen monospaguueckuii anaus, pe3yibmamom Komopo2o cmai auHet-
noit epagpux ATII. IIpuseden cpasnumenvhutii ananus 111 no xapakmepy npoucxodxcoenus. Boisag-
neusl mecma konyenmpayuu T na uccredyemoii dopoee 0is OanvHelulel pa3spadomru KOHKpem-
HbIX MepOnpusmutl, HanpagIeHHulX Ha COBEPUIEHCMBOBAHUE OP2AHU3AYUU U NOGbIWEHUE 6E30NACHO-
CMU 00POACHO20 OBUIICEHUS HA OAHHOU dopoee.

Kniouesvie cnosa: asmomodbunvnas oopoea, 6e30nacHocmv 00podicHoz2o 0sudicenus (BIJ]),
Odopooicho-mpancnopmuoe npoucwecmeue (JTII), mecmo ronyenmpayuu JTII, mpancnopmhoe
cpeocmso (TC)
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Abstract. The results of the survey and analysis of road safety on the regional road «Kursk —
Lgov — Rylsk — border with Ukraine» for 2018-2020 are presented, the main technical characteris-
tics of the studied road are presented. Topographic analysis was performed, the result of which was
a linear accident schedule. Comparative analysis of accidents by nature of origin is given. Places of
accident concentration on the road under study were identified for further development of specific
measures aimed at improving the organization and improving road safety on the road.

Keywords: road, road safety, road accident, accident concentration point, vehicle
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O. YU. BULATOVA

V2X IMPLEMENTATION CONCEPT TO IMPROVE
TRAFFIC EFFICIENCY

Abstract. Cooperative intelligent transport systems are advanced intelligent transport systems
that provide more efficient and safe road traffic management. The communication technology V2X
(vehicle-to-everything) is a cooperative intelligent transport system that allows vehicles to exchange
data with various transport infrastructure facilities. This article presents an overview of the key ap-
plications in V2X technology.

Keywords: C-ITS, V2X, highly automated vehicles, intelligent transport systems, Smart roads,
digital road services, traffic management, road safety
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R.V. GUSEYNOV, M.R. AKHMEDOVA, K.A. ALIYEVA

METHODOLOGY FOR CHOSING THE TYPE OF PEDESTRIAN
CROSSING ON INTRACITY STREETS

Abstract. The paper deals with the safety problems of unregulated pedestrian crossings. Using
a two-factor experiment, an equation was obtained for the dependence of the number of motor vehi-
cle braking on the intensity of cars and pedestrians. on the basis of the obtained model, a new
method for choosing the type of pedestrian crossing taking into account road safety is developed
and justified

Keywords: pedestrian crossings, traffic intensity, road safety, unregulated pedestrian crossing
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C.B. EPEMIH

ONTUMU3ZALNUA CTPYKTYPbI HAPKA IIOJABHKHOI'O COCTABA
IOPOJACKOI'O MACCAXKUPCKOI'O TPAHCIHHOPTA B OBIIIEN
MHOTI'OKPUTEPUAJIBHON NOCTAHOBKE

Annomayun. Paccmampuearomes eonpocvl opeanuzayuy mpaHcnopmHo20 00CIYICUSAHUS
Hacenenus 20pO0CKUM RACCANCUPCKUM MPAHCHOPMOM 00uje2o nonv3osanus. B ocnoee npeonosicen-
HOUl MEMOOUKU NeHCUM HAXOHCOEHUA ONMUMATLHOU CIPYKIYPbl NAPKA NOOBUICHO20 COCMABA U3 CO-
006padiceHuil. MUHUMUZAYUY BPEMEHU OXHCUOAHUA U PACX0008 ABMOMPAHCHOPMHO20 NPEONnPUAMUL.
Iouck pewenus basupyemca na muosicecmege Ilapemo u memooe udeanvrou mouku. Takum obpasom,
npeonodiceno peuteHue 6bl00pa coCmasa napka 6 obwell MHO20Kpumepuaibhou nocmanoske. Pe-
3yIbmamyl UCCIe008aHUSL NPEOCMABNEHbl 8 GUde CONOCMABUMENbHO20 AHAAU3A IPpeKkmusHocmu
@YHKYUOHUPOBAHUS MAPWPYMHOU MPAHCNOPMHOU cucmemsl 2opooa Kpachoapcka 0o u nocae on-
MUMU3AYUY NAPKA NOOBUICHO20 COCMABA.

Knioueevie cnoga: mpancnopmuas cemv, NapKk HOOBUICHO20 COCMABA, NACCAICUPCKUL
mpancnopm
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S.V. EREMIN

OPTIMIZATION OF THE STRUCTURE OF THE ROLLING STOCK OF
URBAN PASSENGER TRANSPORT IN A GENERAL MULTI-CRITERIA
FORMULATION

Abstract. Deals with the organization of public transport services by public urban passenger
transport. The proposed methodology is based on finding the optimal structure of the rolling stock fleet
for reasons of minimizing the waiting time and costs of a motor transport company. The search for a
solution is based on the Pareto set and the ideal point method. Thus, the solution of choosing the com-
position of the park in a general multi-criteria formulation is proposed. The results of the study are
presented in the form of a comparative analysis of the efficiency of the functioning of the route
transport system of the city of Krasnoyarsk before and after the optimization of the rolling stock fleet.

Keywords: transport network, rolling stock fleet, passenger transport
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D.S. MIKHALEVA, |.S. BRYLEV
THE MAIN WAYS TO SOLVE THE PROBLEM OF THE ROAD SAFETY

Abstract. This article examines the growth of motorization, identifies the main causes of road
accidents, presents statistics of road accidents in the Russian Federation, analyzes the causes of a
high level of accidents in road transport, presents a methodology for improving the solution of the
main problems of road safety.
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HA D9O®EKTUBHOCTD U BE3OITACHOCTb
INEPEBO30YHOI'O ITPOOECCA

Annomayusn. Paccmompenvl 60npocvl oyenku pabomocnocooHocmu 800umens, a maxice no-
Kazameneu e2o Qusuieckoeo cocmoanusi. Onucanvl 0CHO8HbIE KOMNOHEHMbL HAOEIHCHOCIU 800UMe-
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PERFORMANCE ASSESSMENT OF THE DRIVER AND ITS IMPACT ON
THE EFFICIENCY AND SAFETY OF THE TRANSPORT PROCESS

Abstract. The issues of evaluation of the driver's performance, as well as indicators of his
physical condition are considered. The main components of the driver's reliability and the reasons
for his reduced operability are described. The influence of driving duration, operating mode, intoxi-
cation on accident condition is considered. A characteristic of driver fatigue is given from the point
of view of the psychological process. The mechanism of visual fatigue occurrence and its influence
on the vehicle control process is described. The calculation of the physical work of the driver and its
components (dynamic and static) is presented. Methods of registration and assessment of driver fa-
tigue level are given. An assessment of the possibility of using an on-board system to recognize the
psychophysiological state of drivers is given.

Keywords: driver, performance, fatigue, safety, reliability, transport process, power consumption
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COBEPHIEHCTBOBAHHUE CUCTEMbBI ABTOCEPBUCHOI'O
OBCJHYXKXUBAHUA AJI51 HOBBIINEHUA BE3OITACHOCTHA
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Annomayusa. Ha ocnoge ananusza cmamucmuxu [TII, npousouwieowux us-3a ucnonib308amus.
MEeXHUYeCKU HeUCnpasHbiX MpancnOPMHbIX Cpeocms, 3a nociedHue 5 jem GblaeNeHo 3HAYUMENbHOe
yeenuyenue nokazamenei asaputinocmu. Paccmompenul cyuecmeyloujie memoouvl co8epuiencmeosa-
HUsSL CUCeMbl aBmoCepEUCH020 00CTYICUBanus. Buinoanen ananusz Kkpumepues, ompasicaroujux npo-
U3600CMBEHHYI0 0EAMENbHOCHb ABMOCEPBUCHO20 NPEONPUAMUS, OJISl ANCOPUMMA NOUCKA peUteHUll NO
VAYHUWEHUIO KAYeCm8d 8bINOIHAEMbIX YCIIV2 U YCA08ULL 0OCIYICUBAHUS MPAHCROPMHBIX CPEOCHS.

Hano obocnosanue nposedenus ucciedo8anus no paspabomre nPaAKMu4ecKux pexomenoa-
Yuu no ONMUMUAYUU PabOMbL CEPEUCHBIX CIYIHCO 8 YC08UAX YUPPOBOT mpaHchopmayuu.

Knioueguie cnosa: asapuiinocms, neucnpagnoe cocmosmie, asmocepsuc, ynpasienue npeo-
npusmuem, ONMUMU3AYUsl, cepeucHvle cryxcobvl, yupposusayus
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AN. NOVIKOV, N.A. ZAGORODNY, E.V. DUGANOVA, I.A. NOVIKOV

IMPROVING THE CAR SERVICE SYSTEM TO IMPROVE ROAD SAFETY

Abstract. Based on the analysis of statistics of accidents that occurred due to the operation of
technically defective vehicles, a significant increase in accident rates has been revealed over the
past 5 years. The existing methods of improving the car service system are considered. The analysis
of criteria reflecting the production activity of a car service company for an algorithm for finding
solutions to improve the quality of services performed and vehicle service conditions is performed.
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The substantiation of the research on the development of practical recommendations for opti-
mizing the work of service services in the conditions of digital transformation is given.

Keywords: accident rate, faulty condition, auto repair, enterprise management, optimization,
service services, digitalization
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AHAJIN3 TIPUCHHOCOBJEHHOCTHU TPAHCMUCCHUH
ABTOMOBWJIA K XAPAKTEPUCTHUKE TOIIVIMBHOU
IKOHOMHNYHOCTU ABUT'ATEJIA

Annomayus. Paccmampusaemcs eonpoc couemanusi Xapakmepucmux O0eueames
BHYMPEHHE20 C2OPAHUS, HAZPY30K NPU OBUNMCEHUU U NEPeOamOYHbIX YUCel MPAHCMUCCUL ABMO-
MOOUNAL 8 OMHOWIEHUU MONAUBHOU dKOHOMUYHOCmuU. Ha ocnosanuu pesynomamos ms2060-
MOWHOCIHO20 pacuema onpedeiena cmenendv 3aepysku [IBC npu pasnuyHwblx cKOpocmsx 06u-
JHcenus agmomoduns. Ilpuseden npumep onpedenenuss ONMUMATLHBIX NEPEOAMOUHBIX OMHOULe-
HULL MPAHCMUCCUU JIe2KOB020 A8MOMOOUNS 01 obecnedenus Haubobuiell MoniugHol ¢ggex-
MUBHOCMU €20 08Ueamers.

Kntouesvie cnosa: snepeemuueckuii aHaau3, MonIUSHAS IKOHOMUUHOCTb, HAZPY30UHbLI
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V.A. RAKOV, N. N. TRUSHIN

ANALYSIS OF VEHICLE TRANSMISSION FITNESS TO THE
CHARACTERISTIC OF FUEL EFFICIENCY OF THE ENGINE

Abstract. The article discusses the issue of combining the characteristics of an internal com-
bustion engine, driving loads and gear ratios of a car's transmission in relation to fuel efficiency.
Based on the results of the traction-power calculation, the degree of loading of the internal combus-
tion engine was determined at various speeds of the vehicle. An example of determining the optimal
transmission ratios of a passenger car transmission to ensure the highest fuel efficiency of its engine
is given.

Keywords: energy analysis, fuel efficiency, load mode, internal combustion engine, transmis-
sion, gear ratios
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H.H. AKYHUH, O.10. ®POJIOB, H.B. IKYHINHA, B.B. KOTOB

PE3YJDbTATBI UCCJIEJOBAHUSA KAIPOBOI'O OBECIIEYEHUSA
ABTOTPAHCITIOPTHOI'O KOMIUVIEKCA PEI'HOHA
(HA ITPUMEPE PECITIYBJIMKHA BAHIKOPTOCTAH)

Annomayusn. Onpedenenvi KOIUUECMEEHHbIe XAPAKMEPUCUKU NEPCOHANA A8MOMOOUTLHO20
MPAHCNOpmMa U agmMompaHCHOPMHBIX CPEOCME XO3SUCMEYIOWUX CYOBEKMO8 PA3IUUHbIX OPeAHU3A-
YUOHHO-NPABOBBIX hopM U 8e00MCMBEHHOU noduunénHocmu. Tlonyuensvl 3a8ucumMocmu KOIUYeCmed
NepCoOHAana om KOIUYeCmed asmompaHCHOPMHBIX CPedCms, NO360UGUILe Onpedenums nompeo-
HOCMb  a8MOMpPAHCNOpmHo20 Komniekca Pecnybauxu Bawxopmocman 6 mpyooguix pecypcax,
onpedejiena 0051 pabOMHUKO8 A8MOMOOUILHO20 MPAHCNOPMA 8 00wel CmpyKkmype mpyoocnocoo-
HO20 Hacerenus. B pabome ycmanoenenvi 3navenuss Xxapakmepucmux Kaoposo2o obecneyenust ae-
MOMPAHCNOPMHBIX NPEONPUSIMULL C YHemOoM BOPM COOCMBEHHOCIMU, NO36OIUBUIUX ONPEOeIUmb NO-
mpebHOCHb A8MOMPAHCNOpmMH020 Komniekca Pecnybnuku bawxopmocman é nepconane.
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Abstract. The paper defines the quantitative characteristics of the personnel of motor transport
and motor vehicles of economic entities of various organizational and legal forms and departmental
subordination. The dependences of the number of personnel on the number of vehicles were ob-
tained, which made it possible to determine the need of the motor transport complex of the Republic
of Bashkortostan for labor resources, the share of motor transport workers in the total structure of
the able-bodied population was determined. The paper establishes the values of the characteristics
of staffing of motor transport enterprises, taking into account the forms of ownership, which made it
possible to determine the need of the motor transport complex of the Republic of Bashkortostan for
personnel.

Keywords: staffing, motor transport enterprise, motor transport, motor vehicles
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IKOHOMHKA U YIIPAB/IEHUE

Hayunas craths
YK 656.071.8
doi:10.33979/2073-7432-2022-76-1-112-119

E.C. KO31H, P.A. 3SUT’TAHIIINH, 1.A. IKYBOB

WCIOJIb30BAHUE AJJ/IMTUBHBIX TEXHOJIOIMI
B IIPOHECCE OBECHEYEHUWS 3AITACHBIMH YACTSIMHA
ABTOTPAHCIIOPTHBIX ITPEATIPUATUN

Annomayun. Ha o6vexmax negpme2azo000viuu u Opy2ux npou3800cmeax 4dacmo ucnoib3yem-
¢ cneyuanbHbie MpAaHCNOPMHO-MEXHON0SUYeCKUe MAWUHbL 3apYOedCHo20 npouzsoocmsd. B pam-
Kax OpeaHu3ayuu MexHuueckol IKCHIyamayuu noOOOHOU MEXHUKU HeOOX0O0UMO OCYWeCmeimb
obecneyenue 3anACHbLIMU YACHAMYU U PACXOOHBIMU MAMEPUATAMU, MHO2UE U3 KOMOPLIX He NPOU360-
oamca na meppumopuu Poccuiickoti @edepayuu. B ceéasu ¢ smum opmupyemes docmamouno
ONUHHASA YeNnouKa NOCMABOK 3aNACHbIX Yacmell ¢ OONbUUUM KOTUYECHIBOM NPOMENHCYMOUHBIX 36EHb-
€8, umo, NOMUMO CPOKO8 NOCMABKI, y8eauuueaem makice u 6e3 mozo 6blCOKYI0 CHIOUMOCTb 3aNn4a-
cmu. B cmamve npednazaemcs peutenue npoonem 60abuux CpoKos 1 CmoumMocmu nocmasKu 3andac-
HbIX Yacmel nymem 6HeOPeHUs HA NPEONPUAMUAX, 3AHUMAIOWUXCA MEXHUYeCKOU KCHIyamayueti
CNeYuanbHoOU MEXHUKY, MEeXHON02Ull Aa0OUMUEHO20 NPOU3BOOCEA 3ANACHBIX YACTEl.

Knrouesvie cnosa: adoumugnvie mexHono2uu, 3ananachvle 4acmu, HeQmenpomvicio8as mex-
HUKA,  CKIAOCKue  3anacel,  GAKYYMHOe  Jumve,  UMNOpMO3AMeweHue,  MmpaHCHOPMHO-
MEXHON02UHECKULL CEePBUC
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E.S. KOZIN, R.A. ZIGANSHIN, ILA. YAKUBOV

USAGE OF ADDITIVE TECHNOLOGIES IN PROCESS OF PROVIDING
SPARE PARTS FOR MOTOR TRANSPORT COMPANIES

Abstract. At oil and gas production facilities and other industries, special transport and tech-
nological machines of foreign production are often used. As part of the organization of the technical
operation of such equipment, it is necessary to provide spare parts and consumables, many of which
are not produced on the territory of the Russian Federation. In this regard, a rather long supply
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chain of spare parts formed with a large number of intermediate links, which, in addition to delivery
times, also increases the already high cost of a spare part. The article proposes a solution to the
problems of long terms and cost of supplying spare parts by introducing additive manufacturing
technologies for spare parts at enterprises engaged in the technical operation of special equipment.

Keywords: additive technologies, spare parts, oilfield equipment, warehouse stocks, vacuum
casting, import substitution, transport and technological service
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YBaxkaemble aBTOpbI!
IIpocum Bac o3HakoMHUTBCS ¢ TPEOOBAHUSIMH
K 0)OpMJIEHH IO HAYYHBIX CTaTei.

OBIIUE TPEBOBAHUS

- [IpencraBnsemMblii MaTepHa JODKEH OBITh OPUTHHAIBHBIM, HE OIyOIMKOBAHHBIM paHEe B APYTHX MEYaTHBIX
W3IaHUSIX.

- 00beM MaTepHala, peJlaraeMoro K ImyOiIruKauy, n3MepseTcsl CTpaHUIlaMK TeKcTa Ha Jiucrax gopmara A4 n
COJEPIKUT OT 4 110 9 CTpaHuII; BCE CTPAHUIIBI PYKONUCH JAOJIKHBI IMETh CIUIONIHY0 HyMEpanuio;

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

- B OJJHOM HOMepe MOXET OBITh OIyOJIMKOBaHa TOJIBKO OJIHA CTaThsl OJIHOTO aBTOPA, BKJIIOYAsi COABTOPCTBO;

- €CJI CTaThsl BO3BPAIAETCsl aBTOPY Ha JA0pabOTKy, MCIIPABICHHBIH BapHaHT CJIEAyeT NPHUCIAaTh B PEIAKIUIO
MIOBTOPHO, MIPHJIOKUB MHCHMO C OTBETaMH Ha 3aMEUYaHMs peleH3eHTa. JlopaboTaHHBIM BapHaHT CTaThU PEICH3UPYeTCs
U pacCMaTpUBAETCs PENAKLIMOHHON KoJIIeruel BHOBb. JlaToOM MpenCcTaBiICHUs MaTepuaia CUNTaeTCsl 1aTa MOCTYIICHHS
B PEJAKIMIO OKOHYATEIbHOTO BapHaHTa UCIIPABICHHON CTaThY;

- aHHOTaLlMK BceX ITyOJIMKYEMbIX MaTepuasoB, KII0YeBbIe CI0Ba, HH(opManus 00 aBTOpax, CIMCKU JIUTEpaTy-
pBI OyIyT HAXOJUTHCSI B CBOOOIHOM JIOCTYIIE HA CaliTe COOTBETCTBYIOIIETO JKypHaa 1 Ha caiite Poccuiickoil HayqHOH
aneKkTpoHHOH OndmmoTexu - PYHOB (Poccuiickuit HHASKC HAYYHOTO IIUTHPOBAHMSA).

TPEBOBAHMS K COJIEPKAHUIO HAYYHOM CTATbA

Hayunas cTtates, npenocraBisgeMas B )KypHall, TOJDKHA IMETh CIIeyIoue 00s13aTeJIbHbIEe 3JIeMEHThI

Beeoenue

Yxaxxute nenn paboTsl M IPEIOCTaBbTE JOCTATOUHBIN HAKOIUICHHBIH OMBIT, M30erast moapoOHOro 0030pa Jiu-
TepaTyphl WK 000OIIEHHBIX PE3YJIHTATOB.

Mamepuan u memoowt

[IpenocraBbTe NOCTATOYHO MOAPOOHBIX CBEICHUH, YTOOBI MOKHO OBIJIO BOCIIPOHU3BECTH PAOOTY HE3aBUCHMBIM
uccienoBaTereM. MeToabl, KOTOpbIe Y)Ke OIyONMKOBaHBI, JOJDKHBI OBITH 000OIIEHBI W yKa3aHbI cChUIKOH. Ecnm BEI
LUTUPYETEe HEMOCPEACTBEHHO U3 paHee OMyOJMKOBAHHOTO METOJIa, UCIIOJIb3YHTE KaBBIUKU U TaK)Ke CChLIalTeCh 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 YETKHMMHU U KPATKHUMHU.

Obcysycoenue

3neck He00X0IMMO PacCMOTPETh 3HAYNMOCTh PE3yJIbTaTOB PAOOTEHL, a HE TIOBTOPATH nX. YacTto nenecoodpazeH
KOMOMHMpOBaHHBIN pasnen «PesymbraTsl m oOcyxnaeHne». M3beraiite moapoOHBIX IUTAT U OOCYXKICHUH OITyOIIMKO-
BaHHOM JTUTEpaTypHI.

Boisoowt

OCHOBHBIE BBIBOJBI UCCIIEJOBAHHUS MOTYT OBITH IIPEACTABICHBI B KPAaTKOM pasjeinie «BbIBoab», KOTOPHIH MO-
KET CTOATh OTIEIBHO WIIM COCTABIISTh OoApas el pasznena «O0cyxneHne» uim «Pe3ynbTaTsl 1 00CYyXIEHUEY.

B Tekcre cTaThi He peKOMEH/IyeTcsl:

- IPUMEHATH 000POTHI Pa3rOBOPHOI PedH, TEXHUIIN3MBI, MPOPECCHOHATN3MBI;

- IIPUMEHATH U1 OJTHOTO U TOTO K€ MOHATHS 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 YCTaHOBJIEHHBIX MPaBUIAMH pyccKol opdorpaduu, cOOTBETCTBYIO-
IIMMH CTaHAapTaMHu;

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

TPEBOBAHMS K O®OPMJIEHUIO HAYYHOM CTATbU

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

Oo0s3aTenbHbIE 31eMEHTBI:

-3aznaeue (Ha PyCCKOM W aHTIUHCKOM SI3bIKE) MyOJMKYeMOro MaTrepuala - JODKHO OBITh TOYHBIM U EMKUM;
CJIOBa, BXOJAININE B 3arIaBHe, JOJDKHBI OBITh SICHBIMHU CaMU 110 ce0e, a He TOJIFKO B KOHTEKCTE; CIIeyeT H30eratsb ClIox-
HBIX CHHTaKCHYEeCKNX KOHCTPYKIIUH, HOBBIX CIIOBOOOPa30BaHHUI M TEPMHHOB, a TAKXKE CJIOB Y3KONPO(PECCHOHAIBHOTO U
MECTHOT'O 3HaYEHUS;

-annomayus (Ha pyCCKOM W aHTIHICKOM SI3BIKE) - OMUCHIBACT LIEJIX U 33a4H MPOBEICHHOTO MCCIIEOBAaHUS, a
TaKXXe BO3MOXKHOCTH €r0 NMPAaKTHYECKOr0 MPUMEHEHHs, yKa3bIBaeT, YTO HOBOTO HECET B cebe MaTepHai; peKoMeHIye-
MBI cpeHuil 00beM - S00 medaTHBIX 3HAKOB,

-K10uegble ¢1068a (Ha PyCCKOM U aHTJIMHCKOM SI3BIKE) - 9TO TEKCTOBBIE METKH, 110 KOTOPHIM MOKHO HAlTH cTa-
TBIO TIPU TTOWCKE M OTPEICIHUTH MPEIMETHYIO 00J1acCTh TEKCTa; OOBIYHO MX BBIOMPAIOT W3 TEKCTa IIyOJMKYEeMOTO Mate-
puaina, 10cTaTto4Ho 5-10 KIIOYEBBIX CIIOB;

-CRUCOK umepamypsl TOJDKEH copepxkarh He MeHee 20-TH MCTOYHMKOB. B cricke nurepaTypbl KOJIMYECTBO
HACTOYHUKOB, PUHAJICKAIINX JIIOOOMY aBTOPY HE JOHKHO MpeBbImath 30% oT 00I11ero KoJandecTsa.

INOCTPOEHME CTATBbH

- Unnexc yHuepcanbHoi gecsitnanor knaccudpukannu (Y /IK) - cBepxy cieBa ¢ ab3aIiHbIM OTCTYIIOM.

- C IIpoIrycKOM OJIHOM CTPOKH - BBIPOBHEHHBIE IO IIEHTPY CTpaHUIbl, 0e3 ab3alHOro OTcTyna M HaOpaHHbIC
MIPOITMCHBIMHA OyKBaMU CBETJIBIM mpudToM 12 pt nautmans! 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 mpormryckoM omHON CTPOKH - KpaTkast (He Oomee 10 cTpok) aHHOTaIms, HabpaHHas ¢ ab3allHOTO OTCTyIIA
KypcuBHBIM mpudTom 10 pt Ha pycckoMm s3bike. C a03a1HOTO OTCTYIA - KJIIOYEBBIE CJIOBA HA PYCCKOM SI3bIKE.

- Tekct craThy, HAOpaHHBIH OOBIYHBIM HIPUGTOM MIPSMOTO HadepTaHus 12 pt, ¢ abzamHON CTPOKH, pacrolo-
KEHHBIH M0 IMUPUHE CTPAHUIIBL.

- Cnucok nurepaTypbl, HaOpaHHbIH OOBIMHBIM HIpUQTOM MpsMoro HadepTanus 10 pt, momemiaeTcs B KOHIE
crarpu. 3aronoBok «CIIMCOK JIMTEPATYPbI» Habupaercst oy KUpHbIM mpudToM 12 pt npornucHeIME OyKBaMu
C BBIPAaBHMBAHHEM IIO0 IICHTPY.

- [locne crucka auTEpaTypsrl, ¢ a03aIlHOTO OTCTYIIA, MPUBOAITCS HaOpaHHBIC 0OBIYHBIM mmIpHdTOM 10 pt cBe-
JieHns1 00 aBTopax (Ha PyCCKOM $SI3bIKE) B TaKOH MOCIIEI0BaTENbHOCTH:

damunust, UMs1, OTYECTBO (TTOIYKUPHBIN MWPUQT)

YupexaeHne Ui OpraHnu3amnus

Anpec

YueHas cTeneHb, y4eHOe 3BaHUE, JOJHKHOCTD

OnexTpoHHas moura (0OBIYHBIN MpPHUPT)

- C mpoIrycKoM OIHOHM CTPOKH - BBIPOBHEHHBIE IO IIGHTPY CTPaHMIIBI, O3 a03amHOro OTCTyIla M HaOpaHHBIE
MPONUCHBIMU OYKBaMH CBETIbIM MpudToM 12 pt MHUIMANIEI U aMHUIMK aBTOPOB (HA aHIVIMHCKOM SI3bIKE).

- C mporycKoM OJIHOM CTPOKHM - Ha3BaHHE CTaThH, HAOpaHHOE Oc3 a03aIlHOTO OTCTYIIA MPOMUCHBIMU OyKBaAMH
MOTY>KUPHBIM mpudTOM 14 pt 1 pacronaokeHHOE MO NEHTPY CTPAHHUIBI (HA aHTITMHCKOM SI3BIKE).

- Kpatkas (#e 6omee 10 cTpok) aHHOTaIws, HaOpaHHAS ¢ a03aIHOTO OTCTYIA KypcHBHBIM mipudToM 10 pt, ¢
a03aIlHOTO OTCTYIIA - KJIFOUEBbIE CJIOBA (Ha aHTIIUHCKOM SI3BIKE).

- C ab3anHoro oTcrymna, puBoJIsATCs HaOpaHHbIe 00BIYHBIM IIpUdTOM 10 pt cBeneHust 06 aBTopax (Ha aHIIINHI-
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 TPUTOHOMETPUUECKHX (YHKIMH, HAOMPAIOTCS MPSIMBIM
mpHU(TOM, JTATUHCKUE OYKBBI - KYPCHBOM.

@DopMyIIBl pacloaraioT M0 HEHTPY CTPAHHUIBI U HyMEPYIOT (TOJIBKO T€, Ha KOTOpPbIE MPUBOIAT CCHUIKHN); IO-
PAIKOBBIM HOMep GopMynbl 0003HaYaeTCst apadCKUMHU UPPaMH B KPYTIIBIX CKOOKaxX OKOJIO IPABOTO TOJISI CTPAHUIIBI.

B ¢opmynax B kauecTBe CHMBOJIOB CIIEIyeT IMPUMEHSATh 0003HAYEHHs, YCTAHOBICHHBIC COOTBETCTBYIOIIMMH
cragaptamu. OnncaHue Ha4MHAETCA CO cJoBa «rie» 0e3 aBoerouns, 6e3 ab3alHOTO OTCTYIA; MOSCHEHHE KaKJO0ro
CHMBOJIa aeTCsl C HOBOM CTPOKH B TOM MOCIIEOBATENLHOCTH, B KOTOPOi CUMBOJIBI NpUBeNeHbl B hopmyrne. Enununibt
M3MEpEHUs 1AI0TCS B COOTBETCTBUU ¢ MexxayHapogHoi cuctemoit eaunui CHU.

Ilepenocuts (GopMysbl Ha CIETYIOIIYIO CTPOKY HOIYCKAaeTCs TOJBKO Ha 3HaKaX BBITIOJHAEMBIX OIepanui,
IIpUYeM 3HAK B HayaJle cleAyIomeil CTPOKU TIOBTOPSIOT.

Ilpumep opopmnenus gpopmynvt 6 mexcme

@ = (-1 +5)/d, (1)
rae o = 1+2a/b- k03 OUIMEHT KOHIICHTPAINU HAIPSKESHUI,
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 JIOJKHO OBITH
JIOTHYECKH OTIpaBJIaHHBIM, MIPEACTABISIFOTCS B BUJIE OT/AENBHBIX (aiinoB B popmare *.eps (Encapsulated PostScript) ninu
TIF pa3smepom He menee 300 dpi.

Ecnm pucyHok HeOoBIIOro pazmepa, )KenaTeIbHO ero 00TeKaHHe TEKCTOM.

INoamucu x prucyHKaMm (HOJTY>KHPHBIA IPUGT KypcuBHOTO HauepTanus 10 pt) BBIpaBHUBAIOT MO 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 TOJDKHBI COMPOBOXKAATHCS CCHUIKAMH B TEKCTE, IPU CCHUIKE CIIENYeT MHCATh CIOBO «TabiHIay 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, €CIIM OHM MMEIOT CaMOCTOSITEIIbHOE 3Haue-
Hue. B KOHIIC 3aroJIOBKOB M IT10J3aroJIOBKOB Ta6J'II/IH TOYKHA HE CTaBsATCA. TeKCT BHYTpH Ta6J'II/ILIBI B 3aBHUCHUMOCTHU OT
o0BpemMa pa3MenraeMoro Marepuayia MOXeT ObITh HaOpaH mpu(TOM MeHbIIETo Kerisi, Ho He MeHee 10 pt. Tekcr B
CTOJIONAX PACIIOJIaraloT OT JIEBOTO Kpast JIN00 EHTPHUPYIOT.

CnoBo «Tabimma» pasMeniaeTcs 1o JIeBOMY Kparo, I0ciie Hero 4epe3 THPE PacloiaracTcsl Ha3BaHUe TaOIHIIbI,
Hanpumep: Tabmurma 1 - Tekct Ha3BaHUSA

Ecnu B KoHIE cTpaHuIbl TabiMLa NPEPHIBACTCS U €€ NMPOAOIDKEHHE OyAeT Ha ClieAyIoUIeld CTpaHHLE, HUX-
HIOIO TOPU3OHTAIBHYIO JMHUIO B TEPBOI 4acTH TabMMLBl He NPOBOIAT. [Ipu mepeHoce yacTH TaOJMIBI Ha APYTYIO
CTpaHHIly HaJl HeHl mumryT cioBo «IIpomomkeHue» 1 yka3piBatoT HoMep Tabmuibl: [Ipumep: TIpomomkenue Tadmumb! 1

Hywmepanus rpad tabnumbl apabckumu nudpamMu He0OX0IuMa 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 CIEAYIOIIYIO CTPaHUILY.
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