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IKCIUVIYATALOUA, PEMOHT, BOCCTAHOBJIEHUE

Hayunas craths
YK 004.023
doi:10.33979/2073-7432-2022-4(78)-3-3-9

JI.JI. KO3BIPEB, B.A. ITO3/JHAKOBA

MOAEJIUPOBAHUE PABOTbBI BUBPO3ZAIIIUTHBIX CUCTEM
TPAHCIIOPTHBIX CPEJICTB C YIIPABJISIEMbIM
JAEMIIOUPOBAHUEM

Annomayusn. Paccmampueaiomces nooxoobi 4 Memoovl npU MAMeMaAmui4eckom u ungopmayu-
OHHOM MOOEIUPOBANUL KOAECOAMENbHBIX NPOYECCO8, BOHUKAIOWUX NPU pabome SUOPO3AUUMHBIX
YCmMpoUcme mpancnopmusix cpeocms. Ilpednodcena npuHYUNUAIbHAsA cXema puldadcHoU peraxca-
YUOHHOU BUOPO3AUUMHOL CUCTEMbl. YKA3AHbI OCHOBHbIE IKCHIYAMAYUOHHBLE NPEUMYUeCNEd Npeo-
JI0dceHHOU cxembl. H31001ceHbl KAk meopemuyecKkue OCHO8bl MAMeMAMu4eckoe0 MOOeIuposanus,
MAK U Ux npUMeHeHuUe 8 COBPEMEHHBIX CUCNEMAX KOMNbIOMEPHO20 MOOeAUPOBAHUSL.

Knruesvte cnosa: mamemamuueckas mooeis, npeobpasosanue Jlaniaca, oemgpupyrowasn cu-
J1a, MexaHuueckue Koaeoanus.
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D.L. KOZYREV, V.A. PZDNYAKOVA

SIMULATION OF THE OPERATION OF VIBRATION PROTECTION
SYSTEMS IN VEHICLES WITH CONTROLLED DAMPING

Abstract. The article discusses approaches and methods for mathematical and information
modeling of oscillatory processes that occur during the operation of vehicle vibration protection de-
vices. A schematic diagram of a lever relaxation vibration protection system is proposed. The main
operational advantages of the proposed scheme are indicated. Both the theoretical foundations of
mathematical modeling and their application in modern computer modeling systems are outlined.

Keywords: mathematical model, Laplace transform, damping force, mechanical oscillations
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PAITMOHAJIM3ALIUA SKCIINIYATAIIUUA ABTOMOBWJIA ITYTEM
HNCITOJb30BAHMSA BBICOKOKAYECTBEHHBIX MOTOPHbBIX MACEJI
N OIITUMAJIBHOI'O UHTEPBAJIA UX 3AMEHBI

Annomayun. Paccmompena memoouxa npumeHeHuss nepuoOUdHOCIU 3aMeHbl MOTMOPHLIX Mda-
cell onpedeneHHOl Ha OCHO8e IKCNIYAMAYUOHHBIX UCNBIMAHULL, 8 X00e KOMOPbIX UCHOIb308ANI0CH
8bICOKOKAYECMBeHHOe Momoproe macro.llo pe3yiemamam UCnbImManuil onpeoenuny Hapabomky,
npu KOMopou noKazamenu MOMOPHO20 MACIA00Cmu2iu Kpumudeckux suavenuil. [lonyuennvle oan-
Hble NO38OAUNU HAUMU ONMUMATLHBIL UHMEPBATl 3AMEHbL MONOPHO20 MACA, UCNONb308AHUE KOMO-
PO20 6 OanbHeluem YCmpanum nepepacxo0 MOMOPHO20 MACIA U COXPAHUM Pecypc 08usamels.

Kniouegvle cnosa: cmazounvie Mamepuansl, UHMEPEAT 3AMeEHbl, IKCNIYAMAYUs A8MoMOOUTs,
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S.V. KORNEEV, N.Y. MACHEKHIN, A, A. MELENTYEV, L.I. SHIRLIN

RATIONALIZATION OF CAR OPERATION BY USING HIGH-QUALITY
MOTOR OILS AND OPTIMAL REPLACEMENT INTERVAL

Abstract. The method of applying the frequency of replacement of engine oils determined on
the basis of operational tests, during which high-quality engine oil was used, is considered. Accord-
ing to the test results, the operating time at which the engine oil indicators reached critical values
was determined. The data obtained made it possible to find the optimal engine oil replacement in-
terval, the use of which will further eliminate the overspending of engine oil and save the engine life.

Keywords: lubricants, replacement interval, vehicle operation, engine oils
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ILA. TIOJIIKOB

CO3JIAHUE UHTEJJIEKTYAJBbHONU CUCTEMBI
IMPUHYJAUTEJIBHOI'O OXJVIAZKAEHUA TOPMO3HBIX
MEXAHU3MOB JTUCKOBO-KOJOJOYHOI'O THUIIA
ABTOMOBWJIBHOI'O TPAHCIIOPTA

Annomayus. Ilpeocmagiena UHMeENEKMYATbHASL CUCTEMA NPUHYOUNENBHO20 OXAAHCOEHUS MOPMOZHBIX
MEXAHUBMO8 OUCKOBO-KOA0O0UHO20 muna asmomoobunei. Paspaboman ucnvimamensvuulii 1a60pamoprulil
CcmeHO 0711 Npo8epKu 3 hekmusHocmu QYHKYUOHUPOBAHUS CUMeMbl RPUHYOUmMenbHO20 oxaaxcoenus. Ilpuse-
O0en noopoOHbIlL nepedeHb 000pYO08AHUS 0N OMCLEHCUBAHUSA (DYHKYUOHUPOBAHUS DA3PAOOMAHHOU UHME-
Jlekmyanvhou cucmemvl. IIposedenvl 1abopamopHvle u HamypHvie UCHbIMAHUA NO BIUAHUIO HA MeMNepamypy
paboyux nogepxnocmeti MOPMO3HO20 OUCKA KOAULECMBO CONell 8030YXOno0aul, 0aeleHUs Ha 8X00e 8 GeHNmu-
JIAYUOHHBIL ANNApam u 8peKMeHum mopmodcenus. Jlabopamopnvie u HamypHvie UCHBIMAHUA NPOSOOUTUCH
OJ1s1 MOPMO3HBIX MEXAHUZMOG C BEHMUIUPYEMBIMU MOPMOZHLIMU OUCKAMU PA3TUYHBIX MUnog. B xode obpa-
OOmKU pe3ynIbmamos IKCHEPUMEHMA 8KANCOOU U3 2pYnn (opebepHuble U ceemenmapHule) Ovlil GblsA6ACH TUOep
NO CHUIICEHUIO MEMNEPAMYpbl MOPMO3HO20 OUCKA.

Knrouegwie cnoea: mopmosHou mexanusm, mopmMo3HOU OUCK, 6EHMUNAYUOHHbIIL annapam, UHmenieKmy-
anbHAs cucmemda, NPUHYOUMeIbHOe OXIANHCOeHUe
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P.A. POLYAKOV

CREATION OF INTELLIGENT SYSTEM FOR FORCED COOLING
OF BRAKE MECHANISMS OF DISC-SHOE TYPE
OF AUTOMOBILE TRANSPORT

Abstract. An intelligent system for forced cooling of brake mechanisms of the disc-shoe type of
cars is presented. A test laboratory bench has been developed to test the efficiency of the forced
cooling system. A detailed list of equipment for monitoring the functioning of the developed intelli-
gent system is given. Laboratory and full-scale tests were carried out for brake mechanisms with
ventilated brake discs of various types. In the course of processing the results of the experiment in
each of the groups (ribbed and segmental), a leader in reducing the temperature of the brake disc
was identified.

Keywords: brake mechanism, brake disc, ventilation apparatus, intelligent system, forced cool-
ing
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F0.A. 3ASI, T.M. 3A4LI, H.A. 3ATOPOJIHHUI, A.B. IIABAHOB

TEOPETUYECKUE MMOAXOJAbI K ONEHKE YPOBHSI TEXHUYECKOM
I'OTOBHOCTHU ABTOMOBHJIBHOI'O TPAHCIIOPTA

Annomayus. Paccmompeno npumenenue meopuu Heyemxux MHOICECMS, A UMEHHO Memo008
KOZHUMUBHO20 MOOENUPOBAHUs Ol QOPMUPOBAHUSA NOKAZAMENL MEXHUUECKOl 20MOSHOCIU A8MOo-
MOOUTLHO20 MPAHCNOPMA, 001a0auje20 padoM YHUKAIbHBIX CEOUCME, OOHUM U3 KOMOPLIX A6/A-
emcesi HU3Kas B0JAMUIbHOCTb NPU USMEHEHUU PAKmopos. Dmo c8oUCmMBE0 No3goasem npocHO3Upo-
6amv cnocoOGHOCMb ABMOMPAHCROPIHO2O NPEONPUAMUSL K 8bINOIHEHUIO 3a0a4 N0 NPEOHA3HAYEHUIO,
umo onpeodensiem NPAKMUYECKYI0 3HAUUMOCHb cmambi. Beeoenvl HOgble MepMuHblL - YPOBEHb MeX-
HUYECKOU 20MOBHOCTU U UHOUKAMOPHBIIL ypo8eHsb gakmopa. Tlokaszano, umo npu Heo3MOICHOCU
BbIYUCTEHUSA 3HAYECHUS OMOETbHBIX QAKMOPOS MONCHO NPOU3EOOUNL OEKOMROZUYUIO U ONYCKAMbCS
Ha NnoOyposeH»b, 20e cam (QaKkmop Aendemcs yeiegou @OYyHKyuell, HAxX00Awencss 8 NPUYUHHO-
CNIEOCMBEHHBIX CEA3AX € UHOUKATNOPAMU PAKMOPa.

Kniouesvie cnosa: agmomodunsuvlii mpanchopm, yposeHb mexHuueckou 20moeHOCHu, Gax-
Mopbl, UHOUKAOPYL, KOZHUMUBHOE MOOETUPOsaHUe, OYeHKA MeXHUUecKol 20MmosHOCIU
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YU.A. ZAYATS, T.M. ZAYATS, N.A. ZAGORODNY, A.V. SHABANOV

THEORETICAL APPROACHES TO ASSESSING THE LEVEL
OF TECHNICAL READINESS OF ROAD TRANSPORT

Abstract. The application of the theory of fuzzy sets, namely cognitive modeling methods for
the formation of an indicator of technical readiness of motor transport, which has a number of
unique properties, one of which is low volatility when factors change, is considered. This property
makes it possible to predict the ability of a motor transport company to perform tasks for their in-
tended purpose, which determines the practical significance of the article. New terms have been in-
troduced - the level of technical readiness and the indicator level of the factor. It is shown that if it is
impossible to calculate the values of individual factors, it is possible to decompose and descend to a
sublevel where the factor itself is an objective function that is in causal relationships with the indi-
cators of the factor.

Keywords: road transport, level of technical readiness, factors, indicators, cognitive modeling,
assessment of technical readiness
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S.A. LYAPIN, YU.N. RIZAEVA, D.A. KADASEV

INTELLECTUALIZATION OF PARKING LOTS IN LARGE
CITIES - PROBLEMS AND PROSPECTS

Abstract. The application of intellectualization of parking lots in large cities is justified. The
transport problems caused by chaotic parking are considered and effective solutions are proposed
to ensure smooth traffic on urban roads, promote the positive development of the parking industry
and improve the image of the city.

Keywords: parking, city, road, intelligent transport system, connected cars
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1.A. HOBUKOB, JLE. KVIIIEHKO, E.A. HOBOITMCHFII1, A.C. KAMBYP

NCITOJBb30BAHME UHTEJIVIEKTYAJIBHBIX TPAHCIIOPTHBIX
CUCTEM JJId ITIOBBILNEHUSA KAYECTBA OPTAHU3ALIUUA
JAOPOKHOI'O ABUXKXEHUA

Annomayua. Hcnonvzoeanue UTC daem 603MOMCHOCIb HOTYHAMb 00CMOBEPHYIE OAHHbIE O
napamempax mpaHcnopmHo20 NOMOKA, YMO NO360JAem Onpedeiums ONMUMAILHYIO MOOeNb, aneo-
pumm, cxemy op2anHusayuu O00PON*CHO20 O8udcenus. B cmamve npedcmasnen cmamucmuueckue
3HaueHus 06 agapuiitHOCMu, OCHOBAHHbIE Ha pacnpedenenuu [lyaccona, makoice UCnOIb3I08AH MEMOO
Monme-Kapno ons naxoxcoenus gynkyuu pacnpedenenus. Bepoamuocmu eunomes 03HuUKHOGeHU:
HTII ocnosanvl Ha ¢opmyne Baiieca. I'paguuecku 6 nocapugpmuueckom macuwmabde npeocmasiero
CPAasHeHUe PACCHUMAHHBIX MEOPEMUecKUx Yacmonn.

Knrouesvie cnosa: unmennexmyanvbhvle mpaHCHOPmHble CUCTNEMbI, OP2AHUIAYUSL OOPOHCHO20
08UIICEHUS, ABAPUTIHOCIb, BOOUMENb
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I.LA. NOVIKOV, L.E. KUSHCHENKO, E.A. NOVOPISNY, A.S. KAMBUR

THE USE OF INTELLIGENT TRANSPORT SYSTEMS TO IMPROVE
THE QUALITY OF TRAFFIC MANAGEMENT

Abstract. The use of ITS provides reliable data on the parameters of the traffic flow, which al-
lows you to determine the optimal model, algorithm, traffic management scheme. The article pre-
sents a statistical indicator of the accident rate based on the Poisson distribution, and the Monte
Carlo method is also used to find the distribution function. The probabilities of hypotheses of the oc-
currence of an accident are based on the Bayes formula. Graphically, a comparison of the calculat-
ed theoretical frequencies is presented on a logarithmic scale.

Keywords: intelligent transport systems, traffic management, accident rate, driver
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AMN. IIETPOB, C.A. EBTIOKOB

KOHIIENITYAJIBHBIE CMBICJIBI SHTPOITMMHOT' O AHAJIM3A
COCTOSAHUA BE3OITACHOCTHU JOPOXHOI'O ABU/KEHUA
B PABHOMACHITABHBIX ABTOTPAHCIIOPTHBIX CUCTEMAX

Annomayun. Ha npumepe pasnomacuimaduvix cucmem obecneyenus 6GesonacHocmu 0o0-
POIACHO2O O8UdICEHUsL (DE2UOH / 20PO0-PECUOHANbHBIIL YEHMP) PACCMOMPEHA Yereco0OpasHOCmb
OYEHKU KA4eCmed UxX CmpyKmMypHO20 YAPAGIEHUs NOCPEOCMEOM IHmMponuliHozo ananusa. Ilokaszano,
YUMo 68 MUNOBOM CIyYae OPeAHU308AHHOCHb 20POOCKUX CUCmeM obecnedenus 06e30nacHoCmu 0o-
pooicrozo osudcenusi (BI/]) neckonbko 8viuie, wem ux ananozu 0s pecuoHanvbhsix cucmem. Obwvic-
HAEMCs, 34 cuem ye2o GopMupyemcs pasHuyda 8 cmeneHu OpeaHu308aHHOCMU 20POOCKUX U PeSuo-
HanbHblX cucmem obecnevenuss B/JJ]. [Ipedcmasnenvl KOHYenmyaibHvle CMbICAbI IHMPORULHO20
ananuza cocmosnus B//1.

Knrueevie cnosa: dezonacrocms 0opodicrozo Ogudicenuss (BI), oopoocno-mpancnopmuas
asapuiiHocmy, SHMPONUUHBII AHATU3, PE2UOHANbHBIE U 20pOOCKUe cucmembl obecneyenus BIJ]
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A.l. PETROV, S.A. EVTYUKOV

CONCEPTUAL MEANINGS OF ENTROPY ANALYSIS OF THE STATE
OF ROAD SAFETY IN MULTI-SCALE ROAD TRANSPORT SYSTEMS

Abstract. On the example of multi-scale road safety systems (region / city-regional center) the
expediency of assessing the quality of their management by entropy analysis is considered. It is
shown that the orderliness of urban road safety systems (RS) is somewhat higher than their counter-
parts for regional systems. It is explained due to what the difference in the degree of organization of
urban and regional systems of ensuring RS is formed. The conceptual meanings of entropy analysis
of the RS state are presented.

Keywords: road safety (RS); road traffic accidents, entropy analysis, regional and urban sys-
tems for ensuring RS
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OIIPEJEJEHUE 3ABUCUMOCTEN PUCKA BOSHUKHOBEHMUS AT
PA3/IMYHBIX BUJ1OB OT KOJIMYECTBA OCAJIKOB

Annomayun. Cmamovs noceaujeHa anamu3y 6IUsHUA 6eIUYUHbI HAKONIEHHbIX 0CAOK08 HA PUCK
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E.V. PECHATNOVA, V.N. KUZNETSOV

DETERMINATION OF THE DEPENDENCIES OF THE RISK OF ROAD
ACCIDENTS DIFFERENT TYPES ON THE PRECIPITATION

Abstract. The article is devoted to the analysis of the influence of accumulated precipitation on
the risk of accidents of various types. The paper contains an analysis of the following types of acci-
dents: animal collisions, collisions with a standing vehicle, collisions with a pedestrian, collisions
with an obstacle, exits from the road, rollovers and collisions. The study was performed on the basis
of data on road accidents with and without victims recorded on the federal roads of the Altai Terri-
tory in the period from 2018 to 2019. The amount of precipitation accumulated by the time of each
accident was determined using archival meteorological information. The definition of patterns is
based on the theory of relative risk.

Keywords: types of accidents, impact of precipitation on accident rate, relative risk, traffic
safety, precipitation, federal motorways
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K.A. MAT'ITUH

MNOBBINEHUE BE3OITACHOCTH YYACTKA YJIUYHO-JOPOKHOM
CETU T'OPOJA 3A CYHET PEI'YJIMPOBAHUSA TPAHCIIOPTHBIX U
HNEEXO/AHbIX IIOTOKOB

Annomayun. Paccmompen o0un u3z Hauboiee agapuiiHbix Y4acmKko8 YIuuHo-00PON’CHOU cemu
KPYNHO20 20p00a, npo8edeHbl HAMypPHble UCCIe0068aHUsL UHMEHCUBHOCIU MPAHCNOPMHBIX U Neule-
X00HbIx nomokog. C yenvio nosvlulenust OOPONCHOU U IKOJOSUYECKOU De30NACHOCMU NOCMPOeHbl
UMUMAYUOHHbBIE MOOeNU HA OCHO8e OUCKPEMHO-COObIMULIHO20 N00X00d C UCNOAb308aAHUeM OUOIUO-
MeKU OOPOINCHO20 OBUIICEHUS, NPOGEOEHbL BUPMYAbHble dKcnepumenmol. Chopmynuposansl npeo-
JLOJICEHUSE NO PEKOHCIMPYKYUU UCCIEAYEMO20 YHACHKA YIUYHO-00PONCHOL Cenil.

Kniouesvie cnosa: Tpancnopmubviii HOMOK, ReUeXo0OHbLil NOMOK, UMUMAYUOHHAS MOOEb, d6-
MoMOOUNbHBIE 8LIOPOCHI, 6E30NACHOCHL OOPOHCHOSO OBUNCEHUS
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IMPROVING THE SAFETY OF ASECTION OF THE CITY'S ROAD
NETWORK BY REGULATING TRANSPORT AND PEDESTRIAN FLOWS

Abstract. One of the most emergency sections of the street and road network of a large city is
considered, full-scale studies of the intensity of traffic and pedestrian flows are carried out. In order
to improve road and environmental safety, simulation models based on a discrete-event approach
using a traffic library were built, virtual experiments were conducted. Proposals for the reconstruc-
tion of the investigated section of the road network are formulated.

Keywords: Traffic flow, pedestrian flow, simulation model, automobile emissions, road safety
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OIITUMU3ALIUA PECYPCOB HA NIEPEMEIIEHUE EOUIIOB
CTYAEHYECKHUX OTPAAOB BOJIITTY C UCITIOJIB3OBAHUEM
HNPUHIUIIOB JIOTUCTUKHU

Annomayun. Paccmompena akmyansHocms npumeHeHus CmyoeHyeckux ompsaoos 8 3KOHOMU-
Ke cmpansl. Hccreoosana ucmopusa pazsumus 0essmelbHOCMU CmyOeHYecKux ompsao0o8 Ha meppu-
mopuu CCCP u P®. [Ipeonoxceno paccmampusamos mpu nepuooa. Ilpoananuzupoéanst 0CHOGHbIe
docmudicenus. B pabome cmydenueckux ompsioos ece 060liybl pazouearomcs Ha wecms Hanpaegie-
Hutl. Yemanoenena ceasv pabomwl nanpaenenuii 6 BY3ax. B Boael TY nacuumwvieaemcs uemvipe
Hanpasienus oesmenvHocmu. dpgexmuenoe u dvicmpoe peazuposarue 6oUyos ompsioa 6 IemHull
nepuood 3a8UCUM OM CIANCEHHOU OPLAHU3AYUY U NPABUTLHBIX RPUHYUNOG TOSUCTIUKU. B onmumusa-
yuu pecypcos Ha nepemeujerue OO0UY08 CMYOEHYECKUX Ompsio0o8 O01buloe GHUMAHUE YOeleHO
MPAHCNOPMHOU TOSUCMUKE 8 80NpOCe (DOPMUPOBAHUS MAPULPYMOE NEPedo30K U 8bloope MpPAaHC-
NOpMHO20 cpedcmea O/ nepeso3ku 60liy08 onpedeieHHbIX HanpasieHuil. Paspabomansl meponpu-
amus, obecneuusarowue nooddepicanue KHcusHeobecneyeHus bouya u e20 6e30naAcHOCmU NpuU 6bi-
NOJHEeHUU NOe300K HA 00beKmbl U 803paLyeHULU OOMOLL.

Knroueevte cnosa: cmyoenyeckue ompsaovl, MpaHCROPMHASL JOSUCTIUKA, MAPUPYMbL Nepeso-
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OPTIMIZATION OF RESOURCES FOR THE MOVEMENT
OF FIGHTERS OF STUDENT DETACHMENTS OF VOLGSTU
USING THE PRINCIPLES OF LOGISTICS

Abstract. The paper considers the relevance of the use of student teams in the economy of the
country. The history of the development of student groups on the territory of the USSR and the Rus-
sian Federation is investigated. It is proposed to consider three periods. The main achievements are
analyzed. In the work of student groups, all fighters are divided into six directions. The connection
of the work of the directions in universities has been established. There are four areas of activity in
VolgSTU. The effective and rapid response of the unit's fighters in the summer period depends on a
well-coordinated organization and correct logistics principles. In optimizing the resources for the
movement of fighters of student detachments, much attention is paid to transport logistics in the
formation of transportation routes and the choice of a vehicle for transporting fighters of certain di-
rections. Measures have been developed to ensure the maintenance of the life support of the fighter
and his safety when traveling to facilities and returning home.

Keywords: student detachments, transport logistics, transportation routes, fighter's life sup-
port, transportation safety, Crimean bridge, BAM, Vostochny cosmodrome
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A.B. 3EAI'EHN30B, T.b. bPAHCKHUX, O.H. IAPUH

OIIEHKA ITOTPEGHOM IVIOIIAJIA ITPY PASMEIIEHAY )KHJIBIX
KOMILIEKCOB B INIAHE YPBAHU3UPOBAHHBIX TEPPUTOPUM U X
BJIUAHUE HA KAYECTBO OPTAHU3AIIUU JOPOXHOI'O ABUKEHUA

MPUIETAIOIINAX YJINYHO-JTOPOXKHOM CETA

Annomayus. Paccmompena memoouxa oyenku nompe6Hol niowjaou npu pasmeuyeHui Hcu-
J6lx Komnaekcos. O0bexmom ucciedo8anus AGNAEMcs Kauecmseo opeanu3ayuu 00pOICHO20 O8uxice-
HUs npune2aiowell YIuyHo-00POXCHOU cemu npu 00CIYHCUBAHUU IHCUTBIX KOMNIeKco8. [Ipednoscena
MamemMamuiecKkas Mooenb, NO3ONAIOWAA OYEHUBAMb NAOWAOL 3eMENbHO20 YHACMKA, NOMPEOHO20
0151 pa3MewyeHUsl HCUN020 KOMNIEKCA € YYEMOM HOPMATbHO20 MPAHCIOPMHO20 0OCTYHCUBAHUSA NO-
cemumereti, npudLIBAOWUX HA UHOUBUOYATbHOM mpaHcnopme. Kmouesvimu paxmopamu, npeona-
2aemMol MoOenu AGNAIOMCA MPAHCHOPMHBILL CRPOC, POPMUPYVIOWULICS K HCUTbIM KOMNJIEKCAM, Bbl-
PadCeHHblll KOMUYECMBEHHBIMU XAPAKMEPUCTHUKAMU  (DYHKYUOHUPOBAHUSA HCUTLIX KOMNIEKCO8 U
MPAHCHOPMUPYIOWUIICS 8 UHMEHCUBHOCb MPAHCROPMHO20 NOMOKA, A MAKd#Ce NPONYCKHAsA CHO-
cobHOCmb cywjecmayroujell UHGPACMpPYKMypsl, HANPAGLEHHOU HA MPAHCHOPMHOE 0OCIYHCUBAHUE
JACUTLYOB U nOCEMuUmeneli HCUnblx KOMNIEKCO8 npu YOoeIemeopumensHoM Kavecmee mpancnopm-
HO20 0OCIYHCUBAHUS HA 3ANUMBIBAIOUIEM NePEeCceyeHUU.

Knrouesvle cnosa: opeanuzayus 00PONHCHOZO OBUINCEHUS, HCULOU KOMNIEKC; MPAHCHOPMHbL
CNpOC; NPONYCKHASA CNOCOOHOCHTb
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A.V.ZEDGENIZOV, T.B. BRYANSKIKH, O.N. LARIN

ASSESSMENT OF THE REQUIRED AREA FOR PLACING RESIDENTIAL

COMPLEXES IN THE PLAN OF URBANIZED TERRITORIES AND THEIR

INFLUENCE ON THE QUALITY OF ORGANIZATION OF ROAD TRAFFIC
OF THE ADJACENT STREET AND ROAD NETWORK

Abstract. The methodology for assessing the required area when placing residential complexes
has been excluded. The object of the study is the quality of traffic organization, fencing of the road
network in the maintenance of residential complexes. A mathematical model is proposed that allows
to estimate the area of land consumed for the premises of a residential complex, taking into account
the normal service for visitors arriving by individual transport.

The key factors of the proposed model are the transport demand that is formed for residential
complexes, expressed by the quantitative characteristics of the functioning of residential complexes
and transforming into the intensity of the traffic flow, as well as the capacity of the existing infra-
structure aimed at providing transport services to residents and visitors of residential complexes.
satisfactory quality of transport service at the feeding intersection.
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BOIIPOCBI OKOJIOI'HH

Hayunas craths
YK 656.183:504.61
doi:10.33979/2073-7432-2022-4(78)-3-95-102

A.N. JEBUHCKAS, 10.11. BAIYJIMHA, P.JI. IIMAWJIOB, U.B. OJUHOKOBA

BO3MOXKHOCTH YJAYUYIIEHUSA SKOJJOTHUYECKON CUTYAIIUU B
I'OPOJE 3A CYHET MEP 110 UCIIOJIb3OBAHUAIO
HEMOTOPU30BAHHO MOBWJIBHOCTHA

Annomayus. Paccmampusaemcsa 603MOMCHOCb YAVUUEHUS IKOTOSUHECKOU CUMyayuu 8 me-
eanonuce, Ha npumepe 2opooa Mockevl 3a cuem mep Nno UCNOAb308AHUIO HEMOTOPUIOBAHHOU MO-
ounvHocmu. B nacmoswee spemsa 60 Mnodxcecmse 20po008 60 Cem Mupe peanusyiom mepbl no pas-
BUMUIO 6EOMPAHCHOPMA, 8 MOM HUCIe INeKMpUiecKoeo eerompancnopma. B dannoti pabome
npeocmasienvl pasiuynsle 8udbl HEMOMOPUSUPOBAHHOU MOOUTLHOCIU, ¢ DONlee NOOPOOHbIM Onuca-
HUeM 00HO20 U3 U008 - INEKMPOBENOCUnedos. Paccmompensl nooxoowl k npoekmuposanuio Heoo-
X0OUMOU 011 INEKMPULECKO20 8elompancnopma un@pacmpykmypel. Paccmompen eonpoc npuco-
eOuHeHUs INeKMPUIecKo20 el10MmpaHcnopma K deticmayloweti mpanCRopmHoll cucmeme ¢ y4emom
npasus 00POAHCHO20 O08udceHUs. s d¢hPekmusHo2o uUCnonb306anus OAGHHO20 8UOd MPAHCNOPMA
ROMUMO CO30AHUSL UHPPACPYKMYPbl NOompeOyemca maxdce GopMupoganue cemu 3apsiOHbIX
cmanyuil 015 31eKmposenocunedos. B pabome npedcmasnen pacuem HeodOX00uMbIX OAHHBIX O 34~
PAOHOU CMAHYULL.

Knrouesvie cnosa: nemomopusogannas MoOOUTbHOCY, MeKMPUYECKULl 8elOMPAHCNOPM, 3a-
PAOHAA CIaHYuUsl, COHEYHAs DHePUsl, COTHeYHble naHeau
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A.l. LEVINSKAYA, YU.I. BADULINA, R.D. SHMAYLOV, I.V. ODINOKOVA

OPPORTUNITIES TO IMPROVE THE ENVIRONMENTAL
SITUATION IN THE CITY THROUGH MEASURES TO USE NON-
MOTORIZED MOBILITY

Abstract. The article discusses the possibility of improving the environmental situation in the metropolis, using
the example of the city of Moscow through measures to use non-motorized mobility. Currently, many cities around the
world are implementing measures to develop cycling, including electric cycling. This paper presents various types of
non-motorized mobility, with a more detailed description of one of the types - electric bicycles. Approaches to the de-
sign of the infrastructure necessary for electric cycling are considered. The issue of connection of electric bicycle
transport to the current transport system, taking into account the rules of the road, is considered. For the effective use
of this type of transport, in addition to creating infrastructure, it will also be necessary to form a network of charging
stations for electric bicycles. The paper presents the calculation of the necessary data for the charging station.

Keywords: non-motorized mobility, electric bicycle transport, charging station, solar energy, solar panels.
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B.1. EPOXOB

IKOJJIOI'MYECKASA BE3OITACHOCTDb HASEMHBIX
TPAHCHIOPTHBIX CPEJACTB

Annomayus. IIpusedenvi KOHCMPYKMUGHbIE 0COOEHHOCMU COBMEUEHHO20 OKUCIUMENb-
HO20 caxcedozo Gunompa. H3znodcenvl 0cobeHHoCmu KOHCMPYKYUU U NPUHYUR Oelcmeus cucme-
Mbl nodauu mouesunul. IIpusedenvl KOHCMPYKMUBHbIE 0COOEHHOCMU MOOYJA PACNbLIUBAIOU|E20
6030yxa. [lana oyenxa mexHU4eckou u IKON02UYECKOU IPHEKMuUsHOCmU npUMeHeHUs CUCHeMb
CHUICEHUS. MOKCUYHOCTU U OBIMHOCIU cO8peMennbIX dgueamenell. Llenvio pabomul Aensemcs ana-
JU3 OCHOBHBIX NPUHYUNOS dKoA02udecKol be3onacnocmu cogpemennvix HITC. B 3aoauy pabomui
6xo0um PopmMyIuposanue CywHoCmu 60CCMAano8UmMens OKCUO008 a3oma, AaHAIU3 Mexamusma, npu-
POObL U MoOenell 06pazoeanus epedusix eeujecms (BB) snepeemuueckux ycmanosox HTC, ewinoi-
Humo pacyem 6vibpoca BB u oyenums e2o necamusnoe ozoeticmsue na OC, nposedenue pacuem-
HO-2KOHOMUYECKUX U IKoI02udeckux mooenei BB.
Kniouegvie cnosa: casicegulli punvbmp, Kamarumuieckull Heumpaiu3amop, Mooeiu 6PeOHbIX
sewjecma, caxca, OoKCuobl asoma, MouesuHa, ompabomasguiue 2azvl, MOOYIb NOOAUU MOYEBUHYL,
PACNBLIUBAIOWULL B030YX
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V.l. EROKHOV
ENVIRONMENTAL SAFETY OF LAND VEHICLES

Abstract. The design features of the combined oxidizing particulate filter are given. The design
features and the principle of operation of the urea supply system are described. The design features
of the atomizing air module are given. An assessment of the technical and environmental effective-
ness of the use of a system to reduce the toxicity and smokiness of modern engines is given.The pur-
pose of the work is to analyze the basic principles of environmental safety of modern NTS. The task
of the work is to formulate the essence of the nitrogen oxide reducing agent, analyze the mechanism,
nature and models of the formation of harmful substances (explosives) of NTS power plants, calcu-
late the emission of explosives and assess its negative impact on the OS, conduct computational,
economic and environmental models of explosives.

Keywords: particulate filter, catalytic converter, models of harmful substances, soot, nitrogen
oxides, urea, exhaust gases, urea supply module, spraying air
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C.A. JUIINH, I0.H. PUSAEBA, JI.A. KAIIACEB

MOBBILIEHUE BE3OINACHOCTH JOPOKHOI'O JIBUKEHUS
ABTOTPAHCINOPTA BHEJIPEHUEM OBYYEHUS 3ALLIUTHOMY
BOYKJIEHUIO

Annomayusn. 3awumnoe 60JcOeHUe MPAHCHOPMHO20 CPEOCMEA — MO YAPAGILEHUE MPAHC-
HOPMHBIM CPEOCMEOM, NPU KOMOPOM 600Umenb He OONYCKaem O00PONCHO-MPAHCNOPMHBIX NPOUC-
wecmeut ([TI1) nezasucumo om 0OPONCHBIX YCAOBUL U OEUCMBULL OPY2UX YYACIHUKOS OOPOICHO20
osudicenust. Booumenu-npogeccuonanvt ¢ 0ZPOMHbIM ONBLIMOM BONCOCHUSL MO2YM NOOBEP2AIOMCSL
pucky nonaoanus ¢ JJTI1 uz-3a paxmopos, HAXo0AWUXCS GHE UX KOHMPOJiL. DMO NPOUcXooum no-
MoMy, umo Oelcmaus Opyeux y4acmuuko8 00pOICHO20 OBUICEHUsL OKAZLIBAIOM GIUSHUE HA 00W)T0
06CMAHOBKY, NPUBOOsL K MHO2OHYUCIEHHBIM, OnAcHbiM cumyayuam. Obyuenue 3auumnomy 0icoe-
HUIO HA NO360J5€m NOBbICUMb NPOPECCUOHATbHOE MACMEPCME0 8ooumenell U 6e30nacHocms 00-
DOIACHO20 OBUINCEHUSL.

Kniouesvie cnosa: 6e30nacnocmos 00POACHO20 OBUINCEHUS], YNPAGLEHUE MPAHCHOPMHBIM CPeO-
CMBOM, OOPOANCHO-MPAHCNOPMHOE NPOUCULECTBUE
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S.A. LYAPIN, Y.N. RIZAEVA, D.A. KADASEV

IMPROVING ROAD TRAFFIC SAFETY BY INTRODUCING
PROTECTIVE DRIVING TRAINING

Abstract. Defensive driving is driving a vehicle in which the driver avoids road traffic acci-
dents (RTA), regardless of road conditions and the actions of other road users. Professional drivers
with extensive driving experience may be at risk of crashes due to factors beyond their control. This
is because the actions of other road users have an impact on the overall situation, leading to numer-
ous, dangerous situations. Defensive driving training does not improve the professional skills of
drivers and road safety.

Keywords: traffic safety, driving a vehicle, traffic accident
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I.JI. BPOJIELIKUIA, 1.A. TYCEB

MPOLEAYPBI DXOPOPEKTUBHON ®MUJIbTPAILIVMMA ITPU
MHOTI'OKPUTEPUAJIBHOM BbIBOPE ITIOCTABLHIUKA
TPAHCIIOPTHBIX YCJIYT

Annomayun. B Ooxnade npedocmaenen nooxoo K ¢hopmanuzayuu npoyeoyp
Qurempayuu arbmepHamue 8 MOOeIsAX MHOSOKPUMEPUATbHO2O0 8blOOpA NOCMAG-
WUKA MPAHCNOPMHBIX YCILye NPU 20PU3OHMANbHOLU KOOnepayuu obecnedyeHus: no-
cmasok. Ilpoyedypvl unbmpayuu opmanuzoéansvt Ha 0CHO8e OUHAPHBIX OMHO-
WieHUll, npuyem COXPAaHsiomcs MoabKO AlbMEPHAMUBHl, KOMOPble COOMBEMCME)-
IOM MANCOPAHMam 8 COOMEemcmseyouem OMHOWEHUU CMPO2020 NopsaoKa. Imo
NO360UM CYWECMBEHHO COKPAUAMb YUCTIO PACCMAMPUBAEMBIX AIbMEPHAMUE Oe3
CHUDICEHUsL Kauecmea evbioupaemvix peutenuti. Hucnenuvie uniocmpayuu OaHvl 6
Gopmame credyrouux 0600uUjeHHbIX Kpumepues 6vl00pa: CKAIAPHO20, CPeoHe20
2eoMempuiecko20, U0eaibHOU MOUKU.

Knrwouesvie cnosa: nocmasuux mpancnopmuuix yciye, MHO2OKPUMEPUATb-
Hbll 8b100D, PUILMPAYUS AILIMEPHAMUS, 20PU3OHMATbHAS KOONEPaYUs

CIIUCOK JIMTEPATYPbI

1. Aneckepos, @.T. bunapHrsie oTHOIIEHUS, Tpadbl M KOJUIEKTUBHEIE perieHus - M.: @usmariur, 2017. - 400 c.

2. Bponeuxwuii I'.J1., Tepamu B.J1., I'yce JI.A. CriennanbHbIe aCTIeKTH TPOOIEMBI OIITUMH3AIIUH BEIOOPa KOHTP-
areHTa 110 MHOTYAM KPUTEPHSIM JUIS TOPU30HTAILHOM Koomneparmy // @uHaHcoBast xku3Hb, 2021. - Ne2. - C. 116-122.

3. Bpogeuxwuii, I'.JI. CuctemHblii aHanu3 B JIOTUCTUKe. BbiOOp mpu MHOrMX kputepusx - M.: Akajgemus. -
2018 - 224 c.

4. bpogeukuit, I'JI. OnTuMu3anus pemieHUH M0 MHOTMM KPHUTEPUSAM B MCCIIEOBAHUSX JIOTHCTUKH - M.:
NHOPA-M, 2020. - 284 c.

5. Tepamu B.J[. OcobGennoctu nponenyp puiabTpanuu aabTepHATHB HAa OCHOBE OMHAPHBIX OTHOIIEHHH B 3a-
Jladax BbIOOpa TPAHCIIOPTHOTO CPEACTBA 110 MHOTUM KpuTepusMm // JIorMcTuka W ynpaBiieHHE LENsSMHU MOCTaBOK. -
2017. - Ne6(83) - C. 49-63.

6. T'epamu, B.JI. YnpasieHue TpaHCIOPTHBIMHU CHCTeMaMH. TpaHCIOPTHOE OOECIIeYeHUE JIOTUCTHKH - M.:
IOpaiir, 2020 - 533 c.

7. Tepamu B.J1., I'yceB JI.A., Capkucsa C.A. [Ipo6ieMbl ONTUMU3AIMHA CETH MaplIpyTOB BO3BPATHBIX MOTO-
KOB B TOPOJICKOM HHTEpHeT-puteiie // HpopManoHHbIEe TEXHOJIOTHM U WHHOBauuu Ha TpaHcropte T. 1: MHpop-
MalMOHHbIE TEXHOJIOTHH. - OpiioBckuii rocynapcrBennslit yausepeureT uM. W.C. Typrenesa. - 2021. - C. 52-60.

8. T'ycer /I.A. Bo3amokHOCTH (DHMIIBTpAlMK AJIbTEPHATHB Ha OCHOBE OMHApPHBIX OTHOLICHHI NP BBIOOPE KOHTP-
areHTa 10 MHOTHUM KPHUTEPHSIM [Tl TOPU30HTAIbHOU Kooneparwu // @unancoBast sxu3Hb. - 2020. - Ne3. - C. 109-112.

9. Jlapuues, O.1. Teopus 1 MeTOABI IPUHSTHUS pelIeHui - M.: YHuBepcuteTckas jaBka, Jloroc, 2008. - 392 c.

10. Caaru T.JI. [IpuHsiTHe pelIeHH TIPH 3aBUCUMOCTSX U 00paTHbIX cBsi3six - M.: JIKU, 2008. - 360 c.

11. Aizerman M. Theory of choice - Amsterdam: Elsevier, 1995.

12. Cruijssen F. Horizontal cooperation in transport and logistics - CentER, Center for Economic Research, 2006.

13.Ho W., M. Xin. The state-of-the-art integrations and applications of the analytic hierarchy process // Euro-
pean journal of operational research. — 2018. - VVol. 267(2). - P. 399-414.

14. Khan S.A., Chaabane A., Dweiri F.T. Multi-criteria decision-making methods application in supply chain
management: a systematic literature review // Salomon, VV.A.P. Multi-Criteria Methods and Techniques Applied to
Supply Chain Management — IntechOpen. - 2018. - P. 3-31.

15. Kuo S.-Y., Chang K.-W., Chen S.-C. Decision-making on transport policy: a comparison between scholars
and stakeholders // Journal of the Eastern asia society for transportation studies - 2013. - Vol. 10.

16. Raue J.S., Wieland A. The interplay of different types of governance in horizontal cooperations // The interna-
tional journal of logistics management. - 2015. - Vol. 26. - Ne2. - P. 401-423.

17. Saaty, T.L. The Analytic Hierarchy Process - New York: McGraw-Hill, 1980.

67




Ne3-4 (78) 2022 Obpaszosanue u kaoput

18. Saaty, T.L. Decision Making with Dependence and Feedback. The Analytic Network Process - Pittsburgh:
RWS Publications, 1996.

19. Tzeng, G.-H. Multiple attribute decision making: methods and applications - CRC Press, 2011.

20. Verstrepen S., Cools M., Cruijssen F., Dullaert W. A dynamic framework for managing horizontal coopera-
tion in logistics // International journal of logistics systems and management (IJLSM). - 2009. - Vol. 5. - Ne3/4.

Bpoaeuxnii 'ennaauii JIleonugosny

HanmonaneHeli nccnenoBaTeIbCKUM YHUBEPCUTET «BricHias MKOaa S3KOHOMUKUNY

Anpec: 101000, Poccus, r. Mocksa, yi. MsacHuukas, 1. 20

J.1.H., opauHApHBIN podeccop renapTaMeHTa OIePanHOHHOTO MEHEKMEHTA U JIOTUCTHKHU
E-mail: bgl@mclog.ru

I'yceB Jlennc AnekcaHIpoBHY

HaunoHanbsHbIH Uccie0BaTeIbCKUi YHUBEPCUTET «BhIcIast 1Kkoia SKOHOMHUKID
Anpec: 101000, Poccust, r. Mocksa, yi1. Msachutkas, 1. 20

K.5.H., IoLIEHT AenapTaMeHTa ONepalioHHOTO MEHEIKMEHTa 1 JIOTUCTUKU
E-mail: gussev79@mail.ru

G.L. BRODETSKIY, D.A.GUSEV

EFFECTIVE FILTERING PROCEDURES FOR MULTI-CRITERIA
SELECTION OF TRANSPORTATION SERVICE PROVIDER

Annomauus. The report presents an approach to formalizing the procedures for filtering al-
ternatives in models of multi-criteria choice of a transport service provider in the case of horizontal
cooperation in supply assurance. Filtering procedures are formalized on the basis of binary rela-
tions, and only alternatives that correspond to majorants in the corresponding strict order relation
are kept. This will significantly reduce the number of considered alternatives without compromising
the quality of the chosen solutions. Numerical illustrations are given in the format of the following
generalized selection criteria: scalar, geometric mean, ideal point.

Keywords: transport service provider; multi-criteria choice; filtering alternatives; horizontal
cooperation

BIBLIOGRAPHY

1. Aleskerov, F.T. Binarnye otnosheniya, grafy i kollektivnye resheniya - M.: Fizmatlit, 2017. - 400 s.

2. Brodetskiy G.L., Gerami V.D., Gusev D.A. Spetsial 'nye aspekty problemy optimizatsii vybora kontragenta
po mnogim kriteriyam dlya gorizontal noy kooperatsii // Finansovaya zhizn™, 2021. - Ne2. - S. 116-122.

3. Brodetskiy, G.L. Sistemnyy analiz v logistike. Vybor pri mnogikh kriteriyakh - M.: Akademiya. - 2018 - 224 s.

4. Brodetskiy, G.L. Optimizatsiya resheniy po mnogim kriteriyam v issledovaniyakh logistiki - M.: INFRA-
M, 2020. - 284 s.

5. Gerami V.D. Osobennosti protsedur fil'tratsii al ternativ na osnove binarnykh otnosheniy v za-dachakh vybora
transportnogo sredstva po mnogim kriteriyam // Logistika i upravlenie tsepyami postavok. - 2017. - Ne6(83) - S. 49-63.

6. Gerami, V.D. Upravlenie transportnymi sistemami. Transportnoe obespechenie logistiki - M.: YUrayt,
2020 - 533 s.

7. Gerami V.D., Gusev D.A., Sarkisyan S.A. Problemy optimizatsii seti marshrutov vozvratnykh poto-kov v
gorodskom internet-riteyle // Informatsionnye tekhnologii i innovatsii na transporte T. 1: Informa-tsionnye tekhnologii.
- Orlovskiy gosudarstvennyy universitet im. 1.S. Turgeneva. - 2021. - S. 52-60.

8. Gusev D.A. Vozmozhnosti fil tratsii al ternativ na osnove binarnykh otnosheniy pri vybore kontragenta po
mnogim kriteriyam dlya gorizontal noy kooperatsii // Finansovaya zhizn'. - 2020. - Ne3. - S. 109-112.

9. Larichev, O.1. Teoriya i metody prinyatiya resheniy - M.: Universitetskaya lavka, Logos, 2008. - 392 s.

10. Saati T.L. Prinyatie resheniy pri zavisimostyakh i obratnykh svyazyakh - M.: LKI, 2008. - 360 s.

11. Aizerman M. Theory of choice - Amsterdam: Elsevier, 1995.

12. Cruijssen F. Horizontal cooperation in transport and logistics - CentER, Center for Economic Research, 2006.

13.Ho W., M. Xin. The state-of-the-art integrations and applications of the analytic hierarchy process // Eu-
ropean journal of operational research. - 2018. - VVol. 267(2). - P. 399-414.

14.Khan S.A., Chaabane A., Dweiri F.T. Multi-criteria decision-making methods application in supply chain
management: a systematic literature review // Salomon, V.A.P. Multi-Criteria Methods and Techniques Applied to
Supply Chain Management - IntechOpen. - 2018. - P. 3-31.

15.Kuo S.-Y., Chang K.-W., Chen S.-C. Decision-making on transport policy: a comparison between scholars
and stakeholders // Journal of the Eastern asia society for transportation studies - 2013. - Vol. 10.

16.Raue J.S., Wieland A. The interplay of different types of governance in horizontal cooperations // The in-
ternational journal of logistics management. - 2015. - Vol. 26. - Ne2. - P. 401-423.

17.Saaty, T.L. The Analytic Hierarchy Process - New York: McGraw-Hill, 1980.

68 Mup mpancnopma u mexHono2u4ecKux Mauiun



mailto:bgl@mclog.ru
mailto:gussev79@mail.ru

Mup mpancnopma u mexnonozuueckux mauwiun 2022

18. Saaty, T.L. Decision Making with Dependence and Feedback. The Analytic Network Process - Pittsburgh:

RWS Publications, 1996.
19.Tzeng, G.-H. Multiple attribute decision making: methods and applications - CRC Press, 2011.

20. Verstrepen S., Cools M., Cruijssen F., Dullaert W. A dynamic framework for managing horizontal coopera-

tion in logistics // International journal of logistics systems and management (IJLSM). - 2009. - Vol. 5. - Ne3/4.

Brodetskiy Gennadiy Leonidovich

HSE University

Address: 101000, Russia, Moscow, st. Myasnitskaya, 20
Doctor of Technical Sciences

E-mail: bgl@mclog.ru

I'yces Jlennc Anexcanaposuy

HSE University

Address: 101000, Russia, Moscow, st. Myasnitskaya, 20
Candidate of Technical Sciences

E-mail: gussev79@mail.ru

69


mailto:bgl@mclog.ru
mailto:gussev79@mail.ru

Ne3-4(78) 2022  Dkonomuka u ynpasnenue
IKOHOMHKA H YIIPABJIEHUHE

Hayunas craths
V]IK 656.062.6/.8
doi:10.33979/2073-7432-2022-4(78)-3-125-131

I''A. IIMCAPEB, B.H. KATAPI'MH, M.E. KOPAT'MH, A.B. KAMOJIBIIEBA, A.I'. COPOKNH

AHAJIN3 MOTOKA 3ASIBOK DJIEKTPOMOBUWJIEN HA 3APSTHYIO
CTAHIIUIO HA ITPUMEPE I'OPOJA KPACHOSPCK

Annomayusn. I[lpeonosicen nooxo0 K onpeoereHuro napamempos cemu 3apsoOHblX CIanyuil.
Ilposeden ananuz nomoka 3as60K, NOCMYNAOWUX Ha 3apsadHble cmanyuu copoda Kpachospcka.
Tonyuennvie oanHvle nO380AAI0M CO30AMb MOOENb 3A2PY3KU 3APAOHOU CIMAHYUU C Y4emoM KaK me-
Kyuje2o, max u nepcneKmueHo20 NapKa 31eKmpomoouetl.

Knroueevie cnosa: snekmpomoduns, 3apsaonas cmanyus, 3apaoHas uHGpacmpykmypa, aHaiu3
NOMOKA 3as80K, pacnpeoeienie UHMeP8aLo8 Mexcoy 3apaoKamu
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G.A. PISAREV, V.N. KATARGIN, M.E. KORYAGIN, A.V. KAMOLTSEVA, A.G. SOROKIN

ANALYSIS OF THE FLOW OF REQUESTS OF ELECTRIC VEHICLES TO
A CHARGING STATION IN THE CITY OF KRASNOYARSK

Abstract: This scientific paper proposed an approach to determine the parameters of the net-
work of charging stations. The analysis of the flow of applications received at the charging stations
of the city of Krasnoyarsk was carried out. The data obtained allow to create a charging station
loading model, taking into account both the current and future fleet of electric vehicles.

Keywords: Electric vehicle, charging station, charging infrastructure, application flow analy-
sis, distribution of intervals between charging
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A.H. JOPO®EEB, B.M. KYPI'TAHOB

JANHAMHNYECKASA MOJAEJIb ®YHKHUOHUPOBAHUA
ABTOTPAHCIIOPTHOI'O HPEAIIPUATUA

Annomayusn. [{upposas mpancpopmapyus mparncnopmuot ompaciu Poccuu, unuyuupyemas
Murnucmepcmeom mpancnopma Poccutickou u npuzeannas 0003HAYUMb 6eKMOp ee Pa3gumus Ha
bnudicatiwue 200vl, nPeonoiazaem WUPOKoe UCHOIb308AHUE CPeOCmE UHPOPMAYUOHHO20 MOOETU-
Pposanust. B ceszu ¢ amum neobxooumvim 56751emesi UCCae008aHUe U AHAIU3 UMUMAYUOHHBIX CHOCO-
606 U NOOX0008, NO360NAIOUUX KOMNIEKCHO CRPOSHOZUPOBAMb U OYEHUMb OesimelbHOCHb Jjle-
MEHMO08 MPAHCROPMHOU cucmemvl cmpansl. B naweil pabome muvl npednazaem 0Js 2mMou Yeau uc-
nonvzogams Cucmemuyto JJUHaAMUKY, RO38OJSIOWYIO YHUMbBIEAMb CIOJNCHBIL Xapakmep 83aumooet-
CMBUsL PA3IUYHBIX YYACMHUKO OAHHOU CUCTEMbL, KAK HA YPOBHE OMOENbHO20 NPEOnpusimusl, max u
8 PAMKAX OMOENbHO20 Pe2UOHA uiu 3KoHomurku Poccuu 6 yerom.

Kniouesvie cnosa: asmomooOUnbHblll MPAHCROPM, ASMOMPAHCHOPMHOE Rpeonpusimue, Cu-
CMeMHas OUHAMUKA, MAmeMamuiecKas Mooeb, Yupposoti 080UHUK
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AN. DOROFEEV, V.M. KURGANOV

DYNAMIC MODEL OF THE FUNCTIONING
OF AMOTOR TRANSPORT ENTERPRISE

Abstract. The digital transformation of the Russian transport industry, initiated by the Russian
Ministry of Transport and designed to outline the vector of its development in the coming years, in-
volves the widespread use of information modeling tools. In this regard, it is necessary to study and
analyze simulation methods and approaches that make it possible to comprehensively predict and
evaluate the activities of the elements of the country's transport system. In our work, we propose to
use System Dynamics for this purpose, which makes it possible to take into account the complex na-
ture of the interaction of various participants in this system, both at the level of an individual enter-
prise, and within a particular region or the Russian economy as a whole.

Keyword: automobile transport, motor transport company, system dynamics, mathematical
model, digital twin
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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, pejJlaraeMoro K myOiIMKauy, U3MepseTcsl CTpaHULaMK TeKCTa Ha JucTax Gopmara A4 u
COJEPIKHUT OT 4 110 9 CTpaHuII; BCE CTPAHUIIBI PYKONUCH JAOJIKHBI IMETh CIUIONIHYIO0 HyMEpanuio;

- CTaThs MPEIOCTABIACTCS B 3JIEKTPOHHOM BHJIE (T10 JIEKTPOHHOH IOYTE MM Ha JFOOOM 3JIEKTPOHHOM HOCHTEIIE);

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

- €CJI CTaThsl BO3BPAIAETCsl aBTOPY Ha JA0pabOTKy, MCIIPABICHHBIH BapHaHT CIEAyeT NPHUCIATh B PEIAKIUIO
MIOBTOPHO, MIPHJIOKUB MHCHMO C OTBETAaMH Ha 3aMe4aHMs peneH3eHTa. [lopaboTaHHbIM BapHaHT CTaTbU PELEH3UPYETCS
U pacCMaTpUBAETCs PENAKLIMOHHON KoJIIeruel BHOBb. JlaToOM MpenCcTaBiICHUs MaTepuaia CUNTaeTCsl 1aTa MOCTYIICHHS
B PEJAKIMIO OKOHYATEIbHOTO BapHaHTa UCIIPABICHHON CTaThY;

- aHHOTALlMM BCeX MyOJIMKYEeMBIX MaTepPHAJIOB, KIFOUEBBIE CJI0Ba, HHPOpMaNKs 00 aBTOpax, CIIUCKH 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 HAYYHOUM CTATHH

Hayunas cTates, npenocraBisgeMas B )KypHall, JOJDKHA UMETh cIleylolue 00s13aTeJIbHbIe 3JIeMEeHThI

Beeoenue

Yxaxxute nenn paboTsl M IPEIOCTaBbTE JOCTATOUHBIN HAKOIUICHHBIH OMBIT, M30erast moapoOHOro 0030pa Jiu-
TepaTyphl WK 000OIEHHBIX PE3yIbTATOB.

Mamepuan u memoowt

IIpenocraBbTe NOCTATOYHO NMOAPOOHBIX CBEACHMH, YTOOBI MOKHO OBIJIO BOCHIPOHU3BECTH PAOOTY HE3aBUCHMBIM
uccienoBaTereM. MeToabl, KOTOpbIe YK€ OIyONMKOBaHBI, JOJDKHBI OBITH 000OIIEHB W yKa3aHbl cChUIKOH. Ecnm BEI
LUTUPYETEe HEMOCPEACTBEHHO U3 paHee OMyOJIMKOBAaHHOTO METO/1a, UCIONb3YHTe KaBBIYKH M TaK)KEe CChUIAWTECh Ha UC-
TOUHHK. JIF0Oble H3MEHEHH CYIIECTBYIOIUX METOA0B TaKXKe TOJKHBI OBITh OIHCAHBI.

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 YETKMMHU M KPATKUMU.

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 Pa3rOBOPHOM pedH, TEXHULIU3MBI, TPO(PECCHOHATN3MEI,

- IIPUMEHATH U1 OJTHOTO M TOTO K€ MOHATHSA Pa3NWYHbIe HAYYHO-TEXHHYECKHE TePMUHBI, OJIM3KHE TI0 CMBICITY
(CHHOHHMMBI), a TAK)KE€ MHOCTPaHHBIE CII0BA M TEPMHHBI ITPU HAJTMIUH PAaBHO3HAYHBIX CJIOB M TEPMUHOB B PYCCKOM SI3BIKE;

- IPUMEHSATH IPOHU3BOJILHBIE CIIOBOOOPA30BaAHMS;

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

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

TPEBOBAHMSI K O®OPMJIEHUIO HAYYHOI CTATHA

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 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; CIIeLyeT H30eratsb CIIox-
HBIX CHHTaKCHYEeCKNX KOHCTPYKIIUH, HOBBIX CJI0BOOOPA30BaHHI U TEPMHUHOB, a TAKXKE CIIOB Y3KONPO(PECCHOHAIBHOTO U
MECTHOT'O 3HaYEHUS;

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

-K10uegble ¢1068a (Ha PyCCKOM U aHTJIMHACKOM SI3BIKE) - 3TO TEKCTOBBIE METKH, 110 KOTOPHIM MOKHO HAlTH cTa-
TBIO TIPU TIOWICKE M OTPEACIHUThH NMPEIMETHYIO 00JIacTh TEKCTa; OOBIYHO WX BBIOMPAIOT M3 TEKCTa ITyOIMKyeMOTro Mare-
puaina, 10cTaTto4Ho 5-10 KIIOYEBBIX CIIOB;

-CRUCOK umepamypul NOJKEH coJepxkarh He MeHee 20-Tu UCTOYHHMKOB. B crucke nuTepaTypbl KOIUYECTBO
HACTOYHUKOB, PUHAJICKAIINX JIIOOOMY aBTOPY HE JOHKHO MpeBbImath 30% oT 00I11ero KoJandecTsa.

INOCTPOEHME CTATBbU

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

- C IIpoIrycKOM OJIHOM CTPOKH - BBIPOBHEHHBIE O IIEHTPY CTpaHUIbl, 03 ab3alHOro OTcTyna M HaOpaHHbIC
MIPOITMCHBIMHA OyKBaMU CBETJIBIM mpudToM 12 pt uauimans! u pamunun asropos (.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) 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).

TABJINIBI, PUCYHKHU, ®OPMYJIbI

Bce Tabnuibl, puCyHKH M OCHOBHBIE ()OPMYIIBI, TPUBECHHbIE B TEKCTE CTaThH, JOJDKHBI OBITH IIPOHYMEPOBAHBL.

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

DopMmyIbl, BHEAPEHHBIE KaK N300pakeHNe, He IOMyCcKatoTes !

Pycckue u rpedeckue OykBbI, a TaKke 00OO3HAUCHMS TPUTOHOMETPHUYCCKHX (YHKIHH, HAOMPAIOTCS MPSIMBIM
mpHU(TOM, JTATUHCKUE OYKBBI - KYPCHBOM.

@DopMyIIBl pacloaraioT 1Mo HEHTPY CTPAHHUIBI U HyMEPYIOT (TOJIBKO T€, Ha KOTOpPbIE MPUBOIAT CCHUIKH); IO-
PAIKOBBIM HOMep (opMyIbl 0003HaUaeTCsl apadCKUMHU LU PaMH B KPYTIIBIX CKOOKaX OKOJIO IIPaBOTO MOJIST CTPAHUIIBL.

B ¢opmynax B kauecTBe CHMBOJIOB CIIEyeT IMPUMEHSATh 0003HAYEHHs, YCTAHOBICHHBIC COOTBETCTBYIOIIMMH
cragapramu. OnucaHue Ha4MHAETCA CO cJoBa «rhe» 0e3 aBoerouns, 6e3 ab3amHOTO OTCTYIA; MOSCHEHHE KaKJOoro
CHUMBOJIa JIa€TCs C HOBOM CTPOKH B TOM MOCJIEIOBATEILHOCTH, B KOTOPOM CHUMBOJIBI IIPUBENEHBI B (hopmyiie. EnuHuIb!
HM3MEpEHUs 1AI0TCS B COOTBETCTBUU ¢ MexxayHapoaHoi cuctemoit eaunni CHU.

[lepenocuth GopMynbl Ha CIETYIOMIYIO CTPOKY AOITyCKAaeTCS TOJNBKO HA 3HAKaX BBIIOJIHAEMBIX OIEparui,
IIpUYeM 3HaK B HayaJsle CIeAYIOel CTPOKH OBTOPSIOT.

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 HEMOCPEICTBEHHO MOCIIE TEKCTa, B KOTOPOM OHHM YIIOMHHAFOTCS BIEpBbIe. PUCYHKH, YHCIIO KOTOPBIX JTOJDKHO 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 I1OA3aroJIOBKOB 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 TabiaMLa MPEPHIBACTCS U €€ NMPOAOJDKEHHE OyAeT Ha Clielyolleld CTpaHule, HUXK-
HIOIO TOPU3OHTAIBHYIO JMHUIO B TEPBOI 4acTH TabaMLbl HEe NPOBOIAT. [Ipyu mepeHoce yacTH TaOJMIBI Ha APYTYIO
CTpaHHIly HAJ Heil muiryT c1oBo «IIpomomkeHue» U ykassiBaroT HoMep Tabumuusl: [Ipumep: IIponomkenue Tadmums 1

Hywmepanus rpad tabnumbl apadbckumu nudpamMu He0OX0AMMa TOJIBKO B TEX CIydasX, KOT/ia B TEKCTE HMEOT-
s CCBUIKM Ha HMX, TIPH JIJICHUH TaOJIMIIBI HA YacTH, a TaK)Ke MPH IIEpeHOCe YacTH TaOIUIbl HA CIEAYIOIYIO CTPAHUILY.
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