ISSN 2073-7432

MUP TPAHCIIOPTA
U TEXHOJIOTMYECKWMX MAIIVIH

HAYLIHO-TEXHVILIECKVII;I XK' Yy P H A I

Ne 3-4 (82) 2023



HayuyHo-TexHHueckui
JKypHal
Wznaercs ¢ 2003 rona

Brixogur YCThIPE pai3a B roj

Ne 3-4(82) 2023

Mup Tpancnopra
U TEXHOJOTMYECKHX
MaIlUH

VYupenurens - GpenepanbHOe TOCYapCTBEHHOE OI0KETHOE 00pa30BaTENIbHOE
YUpEKICHUE BBICLIEr0 00pa3oBaHus
«OpaoBckuii rocynapcrBeHHblii ynusepeutet umenn U.C. TypreneBay»
(OI'Y umenu U.C. Typrenesa)

[nasublii pedakmop:
HosukoB A.H. 0-p mexn. nayk, npog.

3amecmumenu enagnozo pedakmopa:
BacuibeBa B.B. kano. mexu. nayx, ooy.
PomumueB C.A. 0-p mexn. Hayk, 0oy.

Peoxonnecus:

AreeB E.B. 0-p mexn. nayx, npog. (Poccus)
ArypeeB U.E. 0-p mexn. nayk, npog. (Poccus)
BaxunoB A.B. 0-p mexn. nayxk, npog.(Yrpauna)
BackoB B.H. 0-p mexu. nayk, npogh. (Poccus)
BaacoB B.M. 0-p mexn. nayx, npogh. (Poccus)
TaaroneB C.H. 0-p mexu. nayx, npogh. (Poccus)
Hemud M. 0-p mexn. nayx, npog.(Cepbus)
HenuncoB A.C. 0-p mexH. nayx, npogh. (Poccus)
Kaxosckas JL. 0-p. nayx, npo. (Ilonvwa)
KankazueB C.B. 0-p mexn. nayx, npog. (Poccus)
3bipsinoB B.B. 0-p mexn. nayx, npog. (Poccus)
Mapriouenko U.I'. 0-p mexu. nayx, npogh. (Poccus)
MurycoB A.A. 0-p mexH. nayk, npogh. (Kasaxcman)
Hopaun B.B. xano. mexu. nayx, ooy. (Poccus)
HpenrtkoBekuii O. 0-p mexu. nayx, npog.(Jlumsa)
Hpxu6sin IL. 0-p mexn. nayx, npog. (Yexus)
Mywmkapés A.E. 0-p mexn. nayx, npogh. (Poccus)
PemennoB A.H. 0-p neo. nayx, npog. (Poccus)
CapboaeB B.W. 0-p mexu. nayx, npogeccop (Poccus)
Cusauenko JL.A. 0-p mexn. nayx, npog. (berapycy)
KOurmeiicrep J.A. 0-p mexn. nayk, npog. (Poccus)
Ilapata A. 0-p. nayx, npog. (Ilorvwa)

Omeemcmeennwiil 3a ebinyck: AkuMoukuHa U.B.

Aopec peoxonneauu:

302030, Poccust, OpnoBckast 00i1., . Opén,
yi1. Mockosckast, 77

Ten. +7 905 856 6556
https://oreluniver.ru/science/journal/mtitm
E-mail: srmostu@mail.ru

3apeructpupoBano B OenepanbHoil ciyxbe 1o
Ha/130py B cdepe CBsI3H, MHPOPMALTMOHHBIX
TEXHOJOTHI W MaCCOBBIX KOMMYHHKAIIHI
(Pockomuaizop).

CaugnerensctBo: [T Ne ®C77-67027 ot 30.08.2016r.

IMoxnucuoit nuaexc: 16376
o oovenuHeHHOMY Katanory «Ilpecca Poccun»
Ha caiitax Www.pressa-rf.ru m www.akc/ru

© Cocrapienne. OI'Y nmenu U.C. Typrenesa,
2023

Conep:xkanue

Mamepuanwt 1X mexcoyHapooHoil HayuyHO-npakmuyeckol KoHgpeperyuu
«Hngpopmayuonnvie mexnono2uu u UHHOBAYUU HA MPAHCROPMEY

9Kcn/zyamaz4uﬂ, pemonnt, eoccmanosiieHue

A.A. Tymanos, C.H. Bonoapenxo, C.A. ['ne30unosea UcciienoBanue BIUsIHHE PEMOHT-
HBIX «OKOH» HA BBINOJIHEHUE MOKa3aTelell IKCIUIyaTAIIHOHHOH Pa0oTHI. . .............
H.A. 3emnanywnos, C.FO. Paduenko, /1.0. [opoxos, H.FO. 3emnanyunosea K ouenke
BJIMSIHUSL BOCCTAHOBJIEHHSI YNPYIOCTH KJIANAHHBIX MPY:KAH HAa JKCILUIyaTAIIMOH-
HbI€ MOKA3aTeIH ABTOMOOMIIBHBIX IBUTATEIICH ... .oeuinieiteiiiiiniieieiaiananenanan,
B.H. Cuoopos, Tuwm Haune Bun, B.M. Anaxun MaTemMaTHYecKoe MOAETHPOBaHUE
npouecca KOMOMHHPOBAHHOI PHIYaKHO-)JIEKTPOMATHUTHOW CHCTEMbI MoONepeY-
HOM CTADMUIMBALIME . ......ontnttit ettt e ettt et
A.A. Honvwun, H.C. Jlobumeiii, 4.B. Ceménos, A.K. Manvyes CoBpeMeHHbIe MeTOAbI
NMPH peMOHTE W BOCCTAHOBJIEHUH JleTajleil MAalIMH 1J151 MOBbIIIeHus dPeKTUBHO-
CTH TPAHCHOPTHO-TOPOKHOTO KOMIITICKCRA . . ... ee et eeiteteeneneeneneteaeneeneneneaneneeneas

Texnonocuueckue mawiunol

A.A. Mamawmnés, /. A. Yyoaxos, A.M. Knumosuu, B.B. Bynviues Pa3paboTka aBTO-
HOMHOT0 a0pa3uBOCTPYiiHOr0 annapaTa Ha 6a3e maccu MA3-6501.....................

Bezonacrnocme osudicenus u agmomoduIbHbLe nepesos3Ku

A.I. Jlokmuonosa, A.I'. Lllesyosa, E.B. Konvinoea, H.A. Llemunun WccienoBanue
Pa3HOPOAHOCTH IMHAMHYECKHUX MOKAa3aTeJIeil JIeTKOBBIX aBTOMOGH.Iel 1151 MOBBI-
meHust 3pPeKTHBHOCTH (PYHKIHOHHPOBAHUS FOPOJCKHX TPAHCIIOPTHBIX CUCTEM. ..
T.b. bpsnckux MeToaMKa OPraHU3alUM NMAPKUDPOBAHUS ABTOMOOWJIEH WHIMBHIY-
AJIbHOTO MCMO/Ib30BAHHUS KUTe/Ieil MHOT0ITAKHOM KUJIO0M 3aCTPOHKHU..................
E.A. Yebomapesa MoaeiupoBaHue 3JIeMEHTOB NMDOGMECCHOHAIBLHOH MHTYHUUU B
YeJI0BeKO-MAIINHHBIX CHCTeMAX ISl PellieHHs 3a1a4 ONepaTHBHOIO VIIDABJIEHHS
KeJIe3HOJOPOKHBIM TPAHCHIOPTOM........ueuitninint ittt et e e et eie e eeneeaaaas
JLE. Kywenxo, A.C. Kambyp OcoGeHHOCTH aHATN3a AaBAPHHHOCTH C y4acTHEM Iie-
11eX010B HA TeppUTOPHHU Bearopoackoi 00MIaCTH. ...
V.A. Axyweea, A.H. Hoeuxos, A.I. Ilesyosa IlepcneKTUBHBIE METONbLI COBEpPIIEH-
CTBOBAHHS Ka4ecTBa 00CIy:KHMBAHHUS NACCAKHUPOB HA BOK3AIbHBIX KOMILIEKCAX ....
B.H. Backos, A.B. Henamos, A.A. Hesonun IloBbllieHHe 0€30NMaCHOCTH IKCILTyaTa-
LUH ABTOTPAHCIOPTHBIX CPEJICTB C Y4eTOM NoKa3aTeseil HaJeKHOCTH BOAUTEJI. . ..
L. IJ3une TlpuMeHeHNe aHAJIU3A JaHHBIX B o0ecne4eHUH 0€30NaCHOCTH A0POKHOI0
nBuAKeHus] B KNTalicKol HAPOAHOM PECIIYOIIMKE. ... ..ouueeieiitiniiieiiiiie et
K.U. Capkucosa, HB. Yepuvix Pa3padoTka MeTOAMKH OLEHKH 3((PeKTHBHOCTH
(YHKIHOHHPOBAHUS OCTAHOBOYHBLIX IMYHKTOB HA3€MHOI0 IOPOACKOI0 MACCAKHP-
CKOTO TPAHCIIOPT A . ...outititittinitit ittt ettt ettt et e et et e e e e aaans
U ]J]. Bewenyes, A.1. Bensies @opmuposanue | 3Tana njana BocCTaHOBJIEHUS TPaM-
BaiiHOTO X03sI/iCTBA CAHKT-NeTepOypra: onpenejeHne KJIIOYEBbIX 1eJel 1 3a1ad4. . ..

BO}’!pOCbl aKoJjlocuu
C.B. Kopuees, C.B. Ilawykesuu, B.J]. bakyiuna Biausinue 3arpsi3HeHMil Ha noka3arte-
JIH Ka4eCTBA MHHEPATBHOTO MOTOPHOTO MACTA .. .. .ueueuenenetnenetineneinenenannenennenns
Obpasosanue u kaopvi
C.U. Kopseun, A.B. Babkun, U.B. Jlubepman, I1.M. Krauex Unpycrpus 5.0: co3nanue
HHTEJIEKTYATbHBIX TPAHCIIOPTHBIX KHOEPCOIHATBHBIX IKOCHCTEM ... ..c.uvnenenennen..
Oxonomuka u ynpaenenue

HUM. Muxnesuy CpaBHeHHe METONMK OIEHKH YCTOWYHMBOIO PAa3BUTHS TOPOJICKHX
arjioMepanMii mocje BHEIPEHHsI CHCTeM CKOPOCTHBIX ABTOOYCHBIX IEPEBO30K
(CAID) ..o

10

18

26

40

47
53

61
70
7
83
90

98
107

117

123

JKypnan exooum 6 «llepeuens peyensupyemvix HayUHbIX U30AHUL, 8 KOMOPBIX OOMHCHBL ObIMb ONYOIUKOBANBL OCHOBHbIE
HayyHble pe3yibmamyl OUCCepMAayuli Ha COUCKAHUe YYeHOU CeneHy KaHOudama HayK, Ha COUCKAHUe Y4eHol cmenenu
odokmopa nayk» BAK no nayuneim cneyuanonocmsim: 2.9.1. Tpancnopmmusie u mpancnopmHio-mexHoi0cudeckue CUCmembl
CMpambl, ee pecUoH08 U 20p0008, OP2aAHU3AYUS NPOU3Bodcmaa na mpancnopme, 2.9.4. Ynpaenenue npoyeccamu nepego3ok,
2.9.5. Dxennyamayus asmomooburbHoeo mpancnopma, 2.9.8. Unmennexmyanvhvle mpaHcnopmHvle CUCeMbl,

2.9.9. Jlocucmuueckue mpancnopmuwle cucmembol


https://oreluniver.ru/science/journal/mtitm
mailto:srmostu@mail.ru
http://www.pressa-rf.ru/
http://www.akc/ru

Scientific and technical journal
Published since 2003

A quarterly review

Ne 3-4(82) 2023

World of transport
and technological
machines

Founder - Federal State Budgetary Educational Institution of Higher
Education «Orel State University named after 1.S. Turgenev»
(Orel State University)

Editor-in-Chief
A.N. Novikov Doc. Eng., Prof

Associates Editor
V.V. Vasileva Can. Eng.
S.A. Rodimzev Doc. Eng.

Editorial Board:

Contents

Proceedings of the IX International Scientific and Practical Conference
«Information Technologies and Innovations in Transport»

Operation, Repair, Restoration
A.A. Tumanov, S.N. Bondarenko, S.A. Gnezdilova Investigation of the impact of re-

: pair «windows» on the performance of operational performance indicators .......... 3

Fé/ Ag%el?e\g\? %%CEEQHQPEJ:(')]:(R&SS;;)a) N.A. Zemlyanushnov, S.Y. Radchenko, D.O. Dorohov, N.Y. Zemlyanushnova To the im-
AV. Bazhinov Doc. Eng Prof. (Ukraine) Pne;cr'ﬁc%ssessment of valve springs restoring elasticity on automotive engines perfor- 10
xl\N/I E’/’:’}Salggtl’ ng' Egg g:g; Esﬂzz:g V.N. Sidorov, Tint Naing Win, V.M. Alakin athematical modeling of the process of a
S N .GI agolev Dob Egg Prdf (Russia) combined _Iever and e_Iect_romagnetlc system of lateral stabilization...... ESTTPSPT 18
M bemic Doc Encj Prof (Se.rbia) AA. PoIshln,_N.S. Lublmyl_, V. SemenO\_/, AK. Maltsev l\/_lo_dern methods in the repair
AS Denisov Ijoc. Eng P.rof. (Russia) and restoration of machine parts to improve the efficiency of the transport and
L. Zakowska Ph.D., Doc. Sc., Prof. (Poland) FOAT COMPIBX. .. ..veeeeteiii e e 26
S.V. Zhankaziev Doc. Eng., Prof. (Russia) . .
V.V. Zyryanov Doc. Eng., Prof. (Russia) Technological machines
I.G. Martyuchenko Doc. Eng., Prof. (Russia) A.A. Matashnev, D.A. Chudakov, A.M. Klimovich, V.V. Bulychev Development of an
OO m)'%?gvcggctigg'('R'Z;Z%Kazakhsmn) autonomous abrasive blasting machine based on the MAZ-6501 chassis............... 40
O. Prentkovskis Doc. Eng., Prof. (Lithuania)
P. Pribyl Doc. Eng., Prof. (Czech Republic) Road safety and road transport
A.E. Pushkarev Doc. Eng., Prof. (Russia) A.G. Loktionova, A.G. Shevtsova, E.V. Kopylova, N.A. Shchetinin Investigation of the
A.N. Rementsov Doc. Edc., Prof. (Russia) heterogeneity of dynamic indicators of passenger cars to improve the efficiency of
V.l. Sarbaev Doc. Eng., Prof. (Russia) Urban transport SYSTEIMS. ... ..ttt 47
L.A. Sivachenko Doc. Eng., Prof. (Belarus) T.B. Bryanskikh Methodology of organization of parking of cars for individual use
D.A. Yungmeyster Doc. Eng., Prof. (Russia) of residents of multi-storey residential buildings......................cooo 53
A. Szarata Ph.D., Doc. Sc., Prof. (Poland) E.A. Chebotareva Simulation of the elements of professional intuitionin human-

machine systems for solving the problems of operational management of railway
Personin charge for publication: BFANSPOIT .ot 61
1.V. Akimochkina L.E. Kushchenko, A.S. Kambur Features of accident analysis involving pedestrians

on the territory of the Belgorod region...............cooeviiiiiiieiiieieeiie e 70

o U.A. Yakusheva, A.N. Novikov, A.G. Shevtsova Promising methods of improving the

Editorial Board Address: quality of passenger service at train station COMPIEXes...............ccccuveeveeicei e, 77
302030, Russia, Orel, Orel Region, V.N. Baskov, A.V. Ignatov, A.A. Nevolin Improving the safety of motor vehicle opera-
Moskovskaya str., 77 tion, taking into account driver reliability indicators.................cc.ccooviiiii. 83
Tel. +7 (905)8566556 Jin Z_iming Application of data analysis in ensuring road safety in the people's re-
https://oreluniver.ru/science/journal/mtitm PUBIIC OF CRING. ...t 90
E-mail:srmostu@mail.ru K.I. Sarkisova, N.V. Chernykh Methodology development for evaluating the effec-

tiveness of the public transit bus stops functioning.......................cooiiiiinnn. 98

1.D. Beshentsev, 4.1. Belyaev Formation of the first stage of the plan for the restora-

The journal is registered in Federal Agency of supervision in
sphere of communication, information technology and mass
communications. Registration Certificate T Ne ®C77-
67027 of August 30 2016

tion of the tram system of St. Petersburg: identification of key goals and objectives. 107

Ecological Problems
S.V. Korneev, V.D. Bakulina, S.V. Pashukevich The influence of pollution on the

lity indi f mi 1engine Oil.........cocovvviiieiiiii e 117
Subscription index: 16376 quality indicators of mineral engine oi

in a union catalog «The Press of Russia»

on sites www.pressa-rf.ru u www.akc/ru Education and Personnel

S.I. Koryagin, A.V. Babkin, I.V. Liberman, P.M. Klachek Industry 5.0: creation of

intelligent transport cyber-social eCOSYSteMS. .........ooviviviiiiiieiei e 123
© Registration. Orel State University, 2023

Economics and Management

.M. Mikhnevich Comparison of methods for assessing the sustainable urban devel-
opment after the implementation of bus rapid transit systems (BRTS)................. 131

The journal is included in the «List of peer-reviewed scientific publications in which the main scientific results of disserta-
tions for the degree of candidate of science, for the degree of doctor of sciences» of the Higher Attestation Commission
(VAK) in the scientific specialties: 2.9.1. Transport and transport-technological systems of the country, its regions and cit-
ies, organization of production in transport, 2.9.4. Management of transportation processes, 2.9.5. Operation of motor
transport, 2.9.8. Intelligent transport systems, 2.9.9. Logistic transport systems


https://oreluniver.ru/science/journal/mtitm
mailto:srmostu@mail.ru
http://www.pressa-rf.ru/
http://www.akc/ru

Mup mpancnopma u mexnonozuyeckux mawun 2023

IKCIUVIYATALOUA, PEMOHT, BOCCTAHOBJIEHUE

Hayunas crates
YK 656.21
doi:10.33979/2073-7432-2023-3-4(82)-3-9

A.A. TYMAHOB, C.H. FOHJAPEHKO, C.A. THE3IMJIOBA

HCCJIEIOBAHUE BJIMAHUE PEMOHTHBIX «OKOH» HA
BBIITOJIHEHUME ITOKA3SATEJIEU DKCINIYATAIHMOHHOMU PABOTBI

Annomayusn. Edceco0no scenesnvle dopozu Hecym KOIOCCAIbHbIe NOMeEPU, CEA3AHHbIE C 02PA-
HUYeHUeM CKOpOCMU 08UINCEHUsL N0e3008, d MAKIICe ABAPUAMU, NPOUCXOOAUWUMY 3d CUem HeyOOose-
MEOPUMENLHO20 MEXHULECKO20 COCMOSIHUSL nymu. [ UCKTIOYeHUs. SbIUENEPEYUCTIEHHbIX NOMEPD
HeobX00UMO C80e8PEMEHHO NPOBOOUNb PEMOHMHO-NYmegble pabombl yuacmkog nymu. Ipasunvias
opeanusayusi nymegvlx pabom uzspaem onpedensiouyio poib 8 GblNOIHEHUU NOKA3aAmenel IKCHIya-
MAYUOHHOU pabombl JHCeNe3HOOOPOICHOU UHGpacmpykmypul. B cmamve paccmampusaemcs énusi-
HUEe PeMOHMHbIX «OKOH» HA 6bINOJHEHUEe NOKa3ameiell IKCNIyamayuoHHoU pabomel HA npuMepe
yuacmka Kyposckas — Yepycmu Mockogckoii sicenesnotl 0opo2u.

Kniouegvle cnoea: pemonmnoe 0OKHO, peMOHMHO-NYymMegble pabomvl, NOAUSOH, KOIULECHIBEH-
Hble NOKaA3amenu, KauecmeeHHble NOKA3AMeNU, HOPMAMueHblll 2papux
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A.A. TUMANOV, S.N. BONDARENKO, S.A. GNEZDILOVA

INVESTIGATION OF THE IMPACT OF REPAIR « WINDOWS» ON THE
PERFORMANCE OF OPERATIONAL PERFORMANCE INDICATORS

Abstract. Every year, railways suffer enormous losses associated with the limitation of the
speed of trains, as well as accidents that happer due to the unsatisfactory technical condition of the
track. In order to exclude the above losses, it is necessary to carry out repair and track work on the
sections of the track in a timely manner. The correct organization of track works plays a decisive
role in the performance of indicators of the operational work of the railway infrastructure. The arti-
cle examines the impact of repair «windows» on the performance of operational performance indi-
cators on the example of the Kurovskaya — Cherusti section of the Moscow Railway.

Keywords: repair window, repair and construction works, landfill, quantitative indicators,
qualitative indicators, regulatory schedule
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H.A. 3EMJIIHYIIHOB, C.1I0. PAJYEHKO, J1.0. JOPOXOB, H.IO. 3SEMJISIHYILIHOBA

K OHEHKE BJIMAHUA BOCCTAHOBJIEHUA YIIPYTOCTH
KJIAITAHHBIX ITPY7KHH HA SKCIINIYATAIIUOHHBIE ITOKA3ATEJIA
ABTOMOBUWJIBHBIX IBUT'ATEJIEU

Annomayus. Ilpeocmasiensvi mexHoOL02UU 8OCCNAHOBEHUS. BHYMPEHHUX KIANAHHBIX NPYHCUH
asmomoduneli BA3 u pesyibmamoel ux skcnepumeHmanvHo2o obocnosanus. Ilo pesyrsmamam u3s-
BECINHBIX IKCHEPUMEHMATbHBIX UCCIe008AHUL YCIMAHOBIEHA 3A8UCUMOCTNb XAPAKMEPUSVIOW A 61U-
SAHUe nomepu Yupy2ocmu KIanaHHuIX NPYICUH HA HOMUHATLHYIO IP@EKMUBHYI0 MOWHOCMb 08U2a-
mens. Oyeneno enusnue paspaboOmaHHbIX MEXHONO02U HA CKOPOCMb NAOEHUs HOMUHATLHOU 3¢)-
GexmueHotl MmowHOCmMU O8U2amens no npudune pearaxcayuu npyicun I'PM.

Kniouegvle cnosa: xianannvle npysiCUuHbl, 60CCMAHOBNIEHUE NPYIUCUH, HOMUHATbHAS IPheK-
MuHAas MOWHOCMb, 08U2amens
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N.A. ZEMLYANUSHNOV, S.Y. RADCHENKO, D.0. DOROHOV, N.Y. ZEMLYANUSHNOVA

TO THE IMPACT ASSESSMENT OF VALVE SPRINGS RESTORING
ELASTICITY ON AUTOMOTIVE ENGINES PERFORMANCE

Abstract. Technologies of VAZ cars internal valve springs restoration and results of their ex-
perimental substantiation are presented. According to t results of known experimental studies, de-
pendence has been established characterizing the effect of valve springs elasticity loss on the nomi-
nal effective engine power. The influence of developed technologies on the rate of fall nominal effec-
tive power of engine due to relaxation of the timing springs is estimated.

Keywords: valve springs, spring recovery, rated effective power, engine
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B.H. CMAOPOB, TUHT HAMHI' BUH, B.M. AJIAKIH

MATEMATHYECKOE MOIAEJIMPOBAHUE ITPOLECCA
KOMBUHUPOBAHHOM PI)I‘IA)KI-!'O-BHEKTPOMAFHHTHOﬂ
CUCTEMBI IIONEPEYHOU CTABMJIM3AILIUN

Annomayun. B cmamvme pazpabomanst 610K cxemvl u mamemamuyeckue mooeneu npoyec-
CO8 PLIUAIICHO-DNEKMPOMACHUMHOL CUCIEMbl NONEPEUHOU CMADUIUIAYUU C YEAbIO AHATU3A UMe-
HeHue yena Kpena yeivHomemaniuieckozo @ypeona I'A3ene NEXT npu kpugonunetinom 0gusicenuu
¢ poiuadicubim  cmaburuzamopom  (bes OMC) u ¢ ucnoav3ogaHuem CUCmembvl PbIYAICHO-
2NIeKMPOMASHUMHOU cmadunuzayuu (c IOMC).Ilpugedenomooenrupoganue  pbiuadiCHO-
neKmpomMasHumHoOU cucmemsvl nonepeunon cmadbumuzayuu ¢ IMC u 6ez3 OMC 6 cucmeme
Matlab&Simulink.B pesyromame modenuposanus kpusonuneiino2o 0guicenus 6vlia OOKA3aHA G-
DexmueHOCmb UCNONL30BAHUSL PLIYAINCHO-I]IeKMPOMaHUmMHOU cucmemvl cmadunuzayuu (OMC) no
cpasHenuio ¢ puruadchvlmu cmabunuzamopamu (6ez IMC) na ochose cpagHenust Yeio8 Kpend.

Kniouesvine cnosa: nonepeunas ycmouuusocms agmomooOuis, NONEpeynvle CUibl, yeid KpeHd,
INEKMPOMASHUMHBLIL  CIAOUIUZAMOP, DIYAJICHBIL CMAOUIU3AMOD NONEPEYHOU YCMOUYUBOCU,
00K CXeMbl, MAMEMAMU4ecKkas Mooeb, MOOEIUPOBAHUE
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V.N. SIDOROV, TINT NAING WIN, V.M. ALAKIN

MATHEMATICAL MODELING OF THE PROCESS OF A COMBINED
LEVER AND ELECTROMAGNETIC SYSTEM OF LATERAL
STABILIZATION

Abstract. The article developed a block diagram and mathematical models of the processes of
the lever-electromagnetic system of lateral stabilization in order to analyze the change in the roll
angle of the GAZelle NEXT all-metal van during curvilinear movement with a lever stabilizer (with-
out EMC) and using a system of lever-electromagnetic stabilization (with EMC). Modeling of a lev-
er-electromagnetic transverse stabilization system with and without EMS in the Matlab&Simulink
system is presented. As a result of modeling curvilinear motion, the effectiveness of using a lever-
electromagnetic stabilization system (EMS) was proved in comparison with lever stabilizers (with-
out EMS) based on a comparison of roll angles.

Keywords: lateral stability of the car, lateral forces, roll angle, electromagnetic stabilizer, lev-
er stabilizer bar, block diagram, mathematical model, modeling
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COBPEMEHHBIE METO/IbI ITP1 PEMOHTE U BOCCTAHOBJIEHUHA
JAETAJIEN MAIIUH JJIA ITIOBBIINEHUSA 9OPEKTUBHOCTHU
TPAHCHHOPTHO-AOPOXHOI'O KOMIIVIEKCA

Annomayusn. Paccmompeno 3KcnepumMenmanbHoe Uccie008anue mexHoi02uiecko2o npoyecca
noayuenus komnosumuout ABC — memannononumep demanu. Onucanvl cnocob u ycmpoucmeo Oiisi
U320MOBNIEHUsL KOMNOUMHBIX Oemaiell OCHOBAHHO20 HA Memooe 8aKYYMHO20 8CACHIBAHUS GA3KOMIe-
Kyuezo Memaiionoaumepa 8 060aoukosyio gopmy. Ilpusedenvi pexomendayuu no mexuonozude-
CKUM PeNCUMAM 3aNOJHEHUs. (POPMbI, YUUMbIBAIOWUEe HATUYUE BUOPAYUOHHO20 8030€liCIEUs 8 NPO-
yecce 3aNOIHEHUs. (POPMbI MEeMAILIONOIUMEPOM, 4 Makxice napamempa uducia Peiinonvoca ons
VCMAHOGLEHUSL TAMUHAPHO20 MeUeHUs. MEeMAIONOIUMEPA 6 MEXHOLO2ULEeCKUX NOLOCHSX (OpMbL.
Hccnedosanue npounocmu cnpoekmupo8anHoli KOMRO3UMHOU 0emaiu npousge0eHbl ¢ NPUMeHeHU-
em memooa koueuHwvlx snemenmos mooyis APM FEM. [lpogedennvie pacuémer npounocmu u
arcecmrocmu 0emainetl gpinoanennvlx uz ABC, memanioniumepa u memaina, RO380NULU NPOU3EECINU
CpagHeHue NPOYHOCMHBIX XAPAKMEPUCMUK Oemaiell U320MOGIEeHHbIX Pa3IuiHblMUu cnocobamu. /la-
Hbl COOMBEMCMBYIOWUe PEKOMEHOAYUU N0 UCHONb30BAHUIO KOMIOZUMHOU 0eManu apMupO8anHo
MEMALONIUMEPOM 8 0OIACTU MAUUHOCMPOEHUSL.

Kniouesvle cnoea: xomnozum, mMemaiionoiumep, Mooeaupoganue, 6axKyym, suopayuu, aoou-
MUGHOE NPOU3800CMB0, MONOLO2ULECKAs onmuMusayus, kpumeputi Peiinonvoca
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Abstract. An experimental study of the technological process of obtaining a composite ABS - a
metal-polymer part is considered. A method and device for the manufacture of composite parts
based on the method of vacuum suction of a viscous metal polymer into a shell form are described.
Recommendations are given on the technological modes of filling the mold, taking into account the
presence of vibration in the process of filling the mold with a metal polymer, as well as the Reynolds
number parameter for establishing a laminar flow of the metal polymer in the technological mold
cavities. The study of the strength of the designed composite part was carried out using the finite el-
ement method of the APM FEM module. The calculations of the strength and stiffness of parts made
of ABS, metal-polymer and metal made it possible to compare the strength characteristics of parts
made by various methods. Relevant recommendations are given on the use of a composite part rein-
forced with a metal-polymer in the field of mechanical engineering.

Keywords: composite, metal polymer, modeling, vacuum, vibrations, additive manufacturing,
topological optimization, Reynolds criterion
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A.A. MATAILIHEB, JI.A. YYJIAKOB, A.M. KJIUMOBUY, B.B. YJIbIYEB

PA3PABOTKA ABTOHOMHOI'O ABPASUBOCTPYHWHOI'O ATIITAPATA
HA BA3E HIACCH MA3-6501

Annomayun. B oannoil pabome npeocmasiensi pe3yibmamsl UCCLe008AHUL CROCOD08 NOO-
0epIHCanLiss MEeXHULECKO20 U CAHUMAPHO-2USUCHUYECKO20 COCMOHUSL 00BEKMO8 80 8PeMsl KOMMY-
HANILHBIX UnU cmpoumenvhvlx pabom. Ilpedcmasnen eapuanm agmonoMHO2O AOPAZUBOCPYIHOLO
annapama Ha 6aze waccu MA3-6501, komopwliii cnocoben He MOAbKO NOBbICUMb NPOUIEOOUMETb-
HOCMb MeKywe2o Uil KanumaibHo20 PeMOHMA 3d CHem CHUNCEHUs 8PEeMEHU HA NOO2OMOBUMENb-
Hble onepayuu, HO U 0bradaem 803MOICHOCMbIO pabomamy 8 mpyoHodocmynuvix mecmax. Hccre-
008aHue CBOUCME ADPA3UBHBIX GEWECTNE NO3BONUN0 UCHOIb308AMb MAMePUaivl ¢ 6oee 8blCOKOU
abpasusHol CROCOOHOCMbIO, MEEPOOCHIbIO U OUHAMUYECKOU NPOUHOCMbIO 4ACMUY, 8 CLedCmeul
9mMO20 - 601ee HUSKUM NbLIeOOPA308AHUEM U BOZMONCHOCHILIO NOGMOPHO20 UCHOIb308AHUSL.
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A.A. MATASHNEV, D.A. CHUDAKOV, A.M. KLIMOVICH, V.V. BULYCHEV
DEVELOPMENT OF AN AUTONOMOUS ABRASIVE BLASTING
MACHINE BASED ON THE MAZ-6501 CHASSIS

Abstract. This paper presents the results of a study of ways to maintain the technical and sani-
tary-hygienic condition of objects during municipal or construction works. A variant of an autono-
mous abrasive blasting machine based on the MAZ-6501 chassis is presented, which is able not only
to increase the productivity of current or major repairs by reducing the time for preparatory opera-
tions, but also has the ability to work in hard-to-reach places. The study of the properties of abra-
sive substances made it possible to use materials with higher abrasive ability, hardness and dynamic
strength of particles, as a result of this - lower dust formation and the possibility of reuse.

Keywords: abrasive blasting machine, autonomy, preparatory operation, coopershlak

BIBLIOGRAPHY

1. Tipovye normy vremeni na raboty po tekushchemu remontu zhilishchnogo fonda: Postanovlenie Ne601/28-

53, 1987.

O vvedenii v deystvie sanitarno-epidemiologicheskikh pravil: Postanovlenie Ne100, 26 maya 2003 g.

SP 70.13330.2012 Nesushchie i ograzhdayushchie konstruktsii, 2013.

GOST R 51929-2002 Uslugi zhilishchno-kommunal nye, 2003.

GOST R ISO 8501-1-2014 Podgotovka stal'noy poverkhnosti pered naneseniem lakokrasochnykh ma-
terialov i otnosyashchlkhsya k nim produktov. Vizual naya otsenka chistoty poverkhnosti. Chast™ 1. Stepen” okisleniya i
stepeni podgotovki nepokrytoy stal'noy poverkhnosti i stal’'noy poverkhnosti posle polnogo udaleniya prezhnikh
pokrytiy.

6. GOST R 52280-2004 Avtomobili gruzovye. Obshchie tekhnicheskie trebovaniya, 2004.

7. GOST 10704-91 Truby stal'nye elektrosvarnye pryamoshovnye, 2007.

8. GOST 15150-69 Mashiny, pribory i drugie tekhnicheskie izdeliya.

9. Kozlov D.Yu. Osnovy struynoy ochistki. - Ekaterinburg: 1D «Origami», 2017. - 104 s.

10. Kamenikhin A.T. Nanesenie dekorativnykh risunkov na stekloizdeliya: Uchebnoe posobie dlya studentov. -
M.: server kafedry MT-11 MGTU imeni N.E.Baumana, 2006. - 39 s.

11. Rozhkov M.Yu., Rozhkov E.Yu. Ispol zovanie kupershlaka dlya obrabotki poverkhnostey friktsionnykh
soedineniy na vysokoprochnykh boltakh // Vestnik NITS «Stroitel stvox. - 2022. - 10 s.

12.Goranskiy G.G., Tolstyak E.N., Sarantsev V.V. UP «Tekhnopark BITU «Metolit»» Razrabotka
tekhnologiy i oborudovaniya dlya podgotovki poverkhnosti v up « TEHNOPARK BITU «METOLIT»», 2006. - 5 s.

13. Provolotskiy A.E. Struyno-abrazivnaya obrabotka detaley mashin. - K.: Tekhnika, 1989. - 177 s.

14. Grigor’ev A.M. Vintovye konveyery. - M.: Mashinostroenie, 1972. - 184 s.

15. Volkov R.A. Konveyery: Spravochnik / Pod obshchey redaktsiey Yu.A. Pertena. - L.: Mashinostroenie,
Leningradskoe otdelenie, 1984. - 367 s.

16. Spivakovskiy A.O., D yachkov V.K. Transportiruyushchie mashiny: Uchebnoe posobie dlya mashinostroi-
tel’nykh vuzov. - 3-e izd. pererab. i dop. - M: Mashinostroenie, 1983. - 487 s.

17. Turaev N.S., Brus 1.D., Kantaev A.S. Raschet shnekovogo transportera: metodicheskie ukazaniya k vy-
polneniyu laboratornykh rabot po kursu «Protsessy i apparaty khimicheskoy tekhnologii» dlya studentov Il kursa,
obuchayushchikhsya po spetsial nosti 240501 Himicheskaya tekhnologiya materialov sovremennoy energetiki. -
Tomsk: Tomskiy politekhnicheskiy universitet, 2015. - 17 s.

18. Isaychev V.T. Proektirovanie i raschet agregatov i sistem avtotransportnykh sredstv (transmissiya):
metodicheskie ukazaniya. - Orenburg: OGU, 2013. - 93 s.

19. Anur’ev V.I. Spravochnik - Mashinostroitelya. - V 3-kh tomakh. - T. 3. - 7-e izd., pererab. i dop. - M
Mashinostroenie, 1967. - 82 s.

20. Kudryavtsev S.M., Pachurin G.V., Solov'ev D.V. Kuzov sovremennogo avtomobilya: monografiya / pod
obshchey redaktsiey S.M. Kudryavtseva. - N. Novgorod, 2010. - 236 s.

21. Velikolukskiy mekhanicheskiy zavod: ofitsial'nyy sayt [Elektronnyy resurs]. - Velikie Luki, 2023. -
Rezhim dostupa: https://wmz.ru.

oA

Matashnev Artem Alexandrovich Klimovich Artem Mikhailovich
KF Bauman Moscow State Technical University KF Bauman Moscow State Technical University
Address: Russia, Kaluga, Nikitina str., 21 Address: Russia, Kaluga, Nikitina str., 21

41




Ne3-4(82) 2023  Texnonozuueckue mauiunot

Student
E-mail: matashnevOOO@mail.ru

Chudakov Dmitry Alekseevich

KF Bauman Moscow State Technical University
Address: Russia, Kaluga, Kubyak str., 3
Student

E-mail: chudakovda@student.bmstu.ru

42

Student
E-mail: artem.klimovich.2018@mail.ru

Bulychev Vsevolod Valerievich

KF Bauman Moscow State Technical University
Address: Russia, Kaluga, Gagarina str., 3
Doctor of Technical Sciences

E-mail: vs.bulychev@yandex.ru

Mup mpancnopma U MeEexXHO102UUECKUX MAULUH



Mup mpancnopma u mexnonozuueckux mawiun 2023

BE3OIITACHOCTSD /IBH KEHUA H ABTOMOBH/IBHBIE IEPEBO3KH

Hayunas craths
YJIK 656.13
doi:10.33979/2073-7432-2023-3-4(82)-47-52

A.I'. IOKTUOHOBA, A.I'. HIEBITOBA, E.B. KOIIbIJIOBA, H.A. INETMHNH

UCCIEJOBAHUE PASHOPOJHOCTHU TMHAMUYECKHX
ITOKA3ATEJIEA JIET'KOBbBIX ABTOMOBWJIEHA JIJIA ITIOBBILIEHU A
IOOEKTUBHOCTU ®YHKIIMOHUPOBAHUA I'OPOJACKHUX
TPAHCIHHOPTHbBIX CUCTEM

Annomayus. Ha npomaxcenuu 6onee osaoyamu sem ¢ P® ysenuuueaemcs Konuyecmeso 3ape-
SUCTPUPOBAHHBIX MPAHCHOPMHBIX CPEOCMS, a MPAHCHOPMHbII NOMOK 20POOCKUX MPAHCHOPMHBIX
cucmem 6 6onbLell CIeneHu COCIMOUM U3 JIe2KOBbIX A8MoMoDUIel, Komopblil om 06uje2o cocmasa
MpAHCNOpmHubIX cpedcms 6 nomoke cocmasisiem nopsaoxa 90%. 3a oanmuviil nepuod donvuiue usme-
HeHUs NOHeCU U MAPKU e2KOBbIX asmomodunell, Komopuvle Xapakmephvl Oid pa3IuiHbIX OKpY2o8
P®. C rasxcovim 2000m 1eeko8bie mpancnopmusvle cpeocmea MOOUGUYUPYIOMCs, YAVUUAIOMCs Ux
mexHuyeckue u OUHaAMU4ecKue Xapakmepucmuxy, Komopule 8 c80io ouepedb OKA3bI8AIOM GIUAHUE
HA npoyecc 08UdCeHUs agmomoduaell 8 NomoKe u NOMOK HACLIYeHUs 8 yerom. B oannoi cmamve
paccmompenvl u onpeoeseHbl OUHAMUYECKUe NOKA3AMeENU l1e2KO8bIX aemomoouel, OKa3bleanujue
BIUAHUE HA QYHKYUOHUPOBAHUE 20POOCKUX MPAHCNOPMHBIX HOMOKOS.

Knrouesvie cnosa: mpancnopmmvlii NOMOK, 1€2K0BOU A8MOMOOUNL, KATUOPOBAHHbII ABNOMO-
Oub, OUHAMUYECKUL napamemp, YCKOpeHue

CIIMCOK JIMTEPATYPbI

1. Bpy6ems FO.A. O moToke Hachkimenus. - Musck.: benopyc, momurex, un-T., 1988. -1 c.

2. Bypmyukas A.I'., Bypnynkas A.I'., FOar A.A. OneHka BIHSHUS TapaMETPOB aBTOMOOMIICH Ha 3HaUCHHE
notoka Hacelmenus // Uaremnexr. Manosammn. Masectunuu. — 2022. — Nel. — C. 126-134.

3. Kmunkoureiin [.M. Opranuszanus 10poxKHOTO JIBIXKEHHUS: YI€OHUK U1l aBTOMOOUIIBHO-/IOPOXKHBIX BY30B
u akynbTeToB. — 2-¢ u311. nepepad. u gom. — M.: Tpancnopt, 1981. — C. 240.

4. Knrounukos J[.A., becenun JI.H. Ananu3s hakropoB, BIUSIONIMX HA YCKOPCHHE U BPeMs Pa3roHa aBTOMO-
owns // Tlon3ynoBckuit anbmanax. — 2009. — Ne3-2. — C. 159.

5. JloxtnonoBa A.l'., llleenoBa A.I'. OnpeneneHue TUHAMUYECKOTO IMOKa3aTesl aBTOMOOWIS B TPaHCIIOPT-
HBIX MIOTOKAX TOPOJICKO# TpaHCIIOPTHOM cucTeMbl / Mup TpaHcmopTa u TexHomorndeckux mammu. — 2023. — Ne1-2(80).
—C. 37-42. — DOI 10.33979/2073-7432-2023-2(80)-1-37-42.

6. JleBameB A.I'. HeoOxoaumMocTh yTOUHEHUs KiaccH(pUKAIK IPUBEJCHNUS K JIETKOBOMY aBTOMOOHMJIIO Ha pe-
rynmupyemMoM rnepekpectke // ConuaabHO-3KOHOMHUYECKHE MPOOIEMBI Pa3BUTHSI TPAHCONPTHBIX CHCTEM T'OPOJIOB U 30H
ux BiusiHUS: Matepuansl X MeXIyHap. Hayd.-nipakT. KoH(. - EkatepunOypr: KomBakc AMB, 2004. — C. 96-101.

7. Jloktuonoa A.T'., llleBnoBa A.I'. OlieHKa TEXHUYECKHUX MapaMeTPOB aBTOMOOMIIEH B TPAHCTIOPTHOM TOTO-
Ke // Mup TpaHcnopra v TeXHOJIOrnueckux Mamus, — 2022, — Ne4-2(79). — C. 75-80. — DOI 10.33979/2073-7432-2022-
2(79)-4-75-80.

8. Jlokrmonoma A.T'., llleBuoBa A.I". Pa3paboTka moaxoa K ONpeAeICHUIO MapaMeTPOB KaIHOPOBAaHHOTO aB-
TOMOOMIIS // ApXHUTEKTYpHO-CTPOUTENBHBIH M JOPOKHO-TPAHCIIOPTHBIM KOMIUICKCHI: TPOOJIEMBI, NIEPCIEKTUBBI, HHHO-
Baruu: COopHHK MarepuanoB VI MexayHapoaHoH HaydHO-TIpakTHieckoi koHdepeHun. — Omck: Cubupckuii rocy-
JTapCTBEHHBIH aBTOMOOMIIBHO-T0pOXKHBIH yHHBepcuteT (Cu6A/IN). - 2021. — C. 210-214.

9. Manuna E.JI., JloktioHoBa A.I'. YueT TeXHHYECKHX XapaKTEPUCTUK aBTOMOOWJIEH IMpU MPOHM3BOJICTBE
M3BICKAaTeNbCKUX PaboT // MexayHaponHas HaydHO-TEXHHYECKas KOH(EepeHIHs MoioAbix ydeHsIXx BI'TY mm. B.I'.
[TyxoBa, mocesimierHast 300-netuto Poccuiickoit akagemun Hayk: COOpHHK qokianoB HalmonansHOM KOH(PEPEHIINN C
MEXIyHApOaHbIM yuactueM. — benropoa: BI'TY um. B.I'. Illyxoga, 2022. — C. 207-211.

10. HopMaTuBHBIE TpeOOBaHMS K KOHCTPYKIMH M OE30IaCHOCTH KOJECHBIX TPAHCHOPTHBIX CPEJICTB, OCY-
IIECTBIISIFOIHX JIESITEIEHOCTD B TPAHCIIOPTHO - JIOTUCTUYECKOM KOMIUIEKCE CTpaHbl: yueOHoe nocobue / Hosukos A.H.,
Hosukos U.A., IlleBuoBa A.I'. u mp. - 2021. — 145 c.

11. Meroauyeckne peKOMEHJIAMU MO MPOEKTUPOBAHUIO CBETO(OPHBIX OOBEKTOB HAa aBTOMOOMIBHBIX JOPO-
rax: OTpacieBoii 1opoxHbIii MeToarYeckuit okymeHT 218.6.003.2011. — Mockga, 2013. - 69 c.

12. CHulI 2.05.02-85 Apromobmiasabie qoporu: Ceox mpasui ot 09.02.

13. CunbsinoB B.B. Teopusi TpaHCIIOPTHBIX MMOTOKOB B MPOEKTUPOBAHUH JIOPOI' U OpPTaHHM3aLMK JBIDKCHUS //
M.: Tpancnopr. - 1977. — C. 303.

14. TexHu4eckue  XapaKTepUCTHKH  aBTOMOOWieid  [DnekrponHblii  pecypc] [/ Pexum  gocryma:
http://www.autowe.ru/.

15. ®enepasnpHas cayx0a TrOCYAapCTBEHHON CTATHCTUKH [DnekTpoHHbld pecypc] / Pexum pocryna:
https://rosstat.gov.ru/.

16. IlleBoBa A.I'., JloktroHOoBa A.I". OmieHKa METO0B MPHUMEHEHHSI TEXHHYECKUX U JHHAMHYCCKUX MapaMeT-
POB aBTOMOOMIICH B MUPOBOIi nipakTrke // BopoHexckuii HayuHo-TexHn4Iecknuii Bectauk. — 2022, — T. 2. - Ne2(40). — C.
74-81. — DOI 10.34220/2311-8873-2022-74-81.

43




Ne3-4(82) 2023  Bezonacrhocmb 0suiicenus u agmomooOuibHble NEPeso3Ku

17. Evtyukov S.A. Effectiveness of the human factor assessment in the investigation of road accidents // Organ-
ization and Safety of Road Traffic in Large Cities: 8th International Conference. - SPh.: SPSUACE. - 2008. - P. 387-
389.

18. Lieberman E.B. Determining the Lateral Deployment of Traffic on an Approach to an Intersection // Trans-
portation Research Record 772, Transportation Research Board, National Research Council, Washington, D.C. — 1980.
-P 1-5.

19. Novikov A., Shevtsova A. Method of calculations under traffic lights coordination plan using parameters of
passenger cars // Transportation Research Procedia 50. — 2020. — P. 499-506. - doi.org/10.1016/j.trpro.2020.10.059.

20. Novikov A., Katunin A., Novikov I., Shevtsova A. Research of influence of dynamic characteristics for op-
tions controlled intersection // Procedia Engineering. - 2017. - T. 187. — C. 664-671.

21.1lleBuoBa A.I'., Mogammaa FO.A. O630p HOBBIX TEXHUYECKHAX CPEICTB OPTaHU3ANHN JOPOKHOTO ABIKEHIS
/| AnbrepHATHBHBIE MCTOYHHWKH SHEPTHH B TPAHCIIOPTHO-TEXHOJOTHUECKOM KOMIDIEKCE: TPOOIEMBI M MEPCIICKTUBHI
parroHaIBHOTO Hetonb3oBanus. — 2015, — T. 2. - Ne2(3). — C. 672-677. — DOI 10.12737/19521.

22. Shevtsova A., Novikov A. Development of an approach to determination of coupling qualities of road cov-
ering using weather-climate factor // Journal of Applied Engineering Science. — 2021. — Vol. 19. - Nel. — P. 30-36. —
DOI 10.5937/jaes0-26642.

23. boposckoii A.E., llleBuoBa A.I'. MccnenoBanue creneHy HAaCHIIEHHUS TIEPECEUSHUs MPH yueTe Kiaccuu-
KaIlu¥ JITKOBBIX aBTOMOOmIIeH // ABToTpancopTHoe npeanpusatue. — 2014. — No5. — C. 51-53.

24.Koznos I1.A., KomokonpankoB B.C., KonsutoBa E.B. O0 uMHTaIMOHHOM MOJAEIMPOBAHUN W MMHTAIFOH-
HbIX cucteMax // TpancmopT Ypana. — 2019. — Ne1(60). — C. 3-6. — DOI 10.20291/1815-9400-2019-1-3-6.

25. KomemoBa E.B. 3HaueHne TpaHCHOpTa UL pa3BUTHS TOPOJCKUX arioMmepanuid / YCcToiunBoe pa3BHUTHE
tepputopuii: CoopHuk noknanos Il-oi MexnayHapoaHol Hay4dHO-mpakTHueckoil koHdepenimu. — Mocksa: Harwmo-
HaJIbHBIN MCCIIe0BaTENLCKUI MOCKOBCKHI TOCYIapCTBEHHBIH CTPOUTENbHBIN yHUBepcuTeT. - 2019, — C. 199-201.

JlokTHOHOBa AyinHa I'eHHa/lbeBHA

Benroponckuii rocynapcTBEHHbIN TexXHOJOornueckuii yausepcuter uM. B.I'. [llyxoBa
Anpec: Poccus, r. benropoa, yn. Kocrtiokosa, 46

AcnupaHt

E-mail: alinbur1995@mail.ru

IlleBuoBa Anacracusi ' eHHajbLeBHA

benropoackuii rocyjapcTBEHHBII TeXHOJIOru4eckuil ynusepcurer um. B.I'. Illyxosa
Anpec: Poccus, r. benropon, yi. Koctrokosa, 46

J.T.H., TOTIEHT, MOUEHT Kad). DKCIUTyaTaIis U OpraHu3aIys IBIKSHISI aBTOTPAHCIIOPTa
E-mail: shevcova-anastasiya@mail.ru

Konbinosa Exatepuna BuranbeBna

Poccuiickuit yausepcuret tparcmopta (PYT (MUNUT))
Anpec: 127018, Poccus, r. Mocksa, OkTsa0pbckuii iep, 1. 7
JI.T.H., IOIIEHT, 3aMECTHUTEIIb TUPEKTOPA 110 HAYKe

E-mail: miit.Kopylova@yandex.ru

Illerunnn Hukosaii AHaToJbeBHY

Benroponckuii rocynapcTBeHHbIN TeXHOJIOTHYecKui yHuBepcutet uM. B.I'. [llyxoBa
Anpec: Poccus, r. benropon, yi. Kocriokosa, 46

K.1.H., noueHT Kad. DkcruryaTanus 1 OpraHu3anys IBIKCHNS aBTOTPAaHCIIOPTa
E-mail: azrael90@mail.ru
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INVESTIGATION OF THE HETEROGENEITY OF DYNAMIC
INDICATORS OF PASSENGER CARS TO IMPROVE THE EFFICIENCY
OF URBAN TRANSPORT SYSTEMS

Abstract. For more than twenty years, the number of registered vehicles has been increasing in
the Russian Federation, and the traffic flow of urban transport systems mostly consists of passenger
cars, which is about 90% of the total number of vehicles in the flow. During this period, the brands
of passenger cars that are characteristic of various districts of the Russian Federation have also
undergone major changes. Every year passenger vehicles are modified, their technical and dynamic
characteristics are improved, which in turn have an impact on the process of moving cars in the
flow and the saturation flow as a whole. In this article, the dynamic indicators of passenger cars
that influence the functioning of urban traffic flows are considered and determined.

Keywords: traffic flow, passenger car, calibrated car, dynamic parameter, acceleration
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T.b. BPAHCKUX

METOJIUKA OPTAHU3AIINU TAPKUPOBAHMUS ABTOMOBUI/IJIEI7I
UHINBUIYAJBHOI'O UCITIOJb30BAHUS )KUTEJEN
MHOTI'OJOTAXKHOM )KNJIOMN 3ACTPOUKHA

Annomayusn. B cmamve paccmompenvl 3a6UCUMOCMU  KOAUYECIBEHHBIX XAPAKMEPUCNUK
DYHKYUOHUPOBAHUSL HCUTLOT MHO20IMAIICHOU 3acmpotiku. [Ipueedensl pe3yibmamol anaiusza 3Kcne-
PUMEHMATLHBIX OAHHBIX MPAHCHOPIMHO20 0OCIYIHCUBAHUS JHCUMENEl MHOL0IMAICHBIX doM08. Onpe-
Oellenbl 3a8UCUMOCIIU MENHCOY MAKUMU (PAKMOopamu Kax nioujadb 00beKma, cpeonss 00Jisi noce-
mumeneu, UCNOIL3VIOWUX UHOUBUOYATLHBIL MPAHCNOPM UHOUBUOYATLHO2O NONb308AHUSL, CPEOHSIS
APOOOIICUMETLHOCHb NAPKUPOBAHUSL U HEOOXOOUMOTL NAPKOGOYHOU NILOWAOU MHOLOIMAICHBIX JICU-
JbIX 0oMO8. B cmamve npedcmasnena pazpabomannas mMamemamuieckas 3a6UCUMOCb, ¢ NOMO-
Wbl0 KOMOPOU paccHumvlédemcs Heobxooumas niowadb HAPKOGOUHO20 NPOCMPAHCMEA, KOMOpAas
yuumsleéaem npoooINCUMENbHOCHb NAPKUPOBAHUSL, YOETbHYIO 2EHEPAYUI0 KOPPECHOHOCHYUT, OO0
nocemumenel Ha UHOUBUOYATbHOM MPAHCNOPME U €20 HANOJHEHUE.

Kniouegvle cnosa: Muo203madnicHulil HCULOU KOMIIEKC, NAPKOBOUHOE NPOCMPANCINEO, MPAHC-
NOPMHBIL CNPOC, 2eHepayus KOppecnoHOeHYull
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T.B. BRYANSKIKH

METHODOLOGY OF ORGANIZATION OF PARKING
OF CARS FOR INDIVIDUAL USE OF RESIDENTS
OF MULTI-STOREY RESIDENTIAL BUILDINGS

Abstract. The article considers the dependences of quantitative characteristics of the function-
ing of residential multi-storey buildings. The results of the analysis of experimental data on
transport services for residents of multi-storey buildings are presented. The dependences between
such factors as the area of the object, the average proportion of visitors using individual transport
for individual use, the average duration of parking and the required parking area of multi-storey
residential buildings are determined. The article presents the developed mathematical dependence,
with the help of which the required parking space area is calculated, which takes into account the
duration of parking, the specific generation of correspondence, the proportion of visitors on indi-
vidual transport and its filling.

Keywords: multi-storey residential complex, parking space, transport demand, correspondence
generation
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E.A. YEBOTAPEBA

MOIEJIMPOBAHUE 3JIEMEHTOB TPO®ECCHOHAJIBHOM
HNHTYUIINUU B YEJTOBEKO-MAIINHHBIX CUCTEMAX
JJIA PEHHEHUA 3AJAY OIIEPATUBHOI'O YIIPABJIEHUSA
KEJE3HOJAOPOXHBIM TPAHCIIOPTOM

Annomauus. Obocrnosana HeobX00UMOCHb PA3BUMUSL MEXAHUZMO8 MPAHCISAUUL eCeCcmEeH-
HO20 UHMEIEKMA CREeUUATUCIA-IKCNepMd 8 NOOCUCEeMbl NDUHSMUSL PEUeHUTl NDU ONepamueHoM
ynpaejieHuu DfC@]l&?HOdODO.?fCHbZMM nepego3kamu. Ymoumen u cucmemamuzuposam HeoOxX00uMbLl
Kame2opuaibHblll annapam ucciedo8anus, 8 mom Yucie UcCie008anbl NOHIMUSL: eCMeCmEeHHblll U
UCKYCCMBEHHDIIU UHMETIEKM, CLONCHbLE NPOUEOYDbl NPUHAMUSL DeUeHUl, UHMYUUUS 8 NDUMEHEHUU K
3a0aue NPUHAMUsL peueHull npu YNpasieHu mpaHcnopmusimu cucmemamu. Packpvimol npobiemol
ODP2AHUZAUUOHHO-MEXHOJIO2UYECKOU HAOEHCHOCTU d)VHKquHMDOGaHMﬂ UHmMeJlleKmyajibHbvlX mpanc-
NODMHBIX CUCMEM, A UMEHHO, CUHME3d UHMENIeKMA 4elo8eKd U MAuuHvl 8 OJ1oKax npunamus pe-
wienutl. [lan 00630p mMamemamuuecko20 UHCMPYMEHMAapus MOOEIUPOBAHUSL UHMYVUUUU.

Knrwuesvle cnosa. mpancnopmuvle cucmemvl, HCeae3HOOODOINCHBLL MPAHCHOPM, UHMEICK-
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E.A. CHEBOTAREVA

SIMULATION OF THE ELEMENTS OF PROFESSIONAL
INTUITIONIN HUMAN-MACHINE SYSTEMS FOR SOLVING
THE PROBLEMS OF OPERATIONAL MANAGEMENT
OF RAILWAY TRANSPORT

Abstract. The necessity of developing mechanisms for translating the natural intelligence of a
specialist-expert into decision-making subsystems in the operational management of rail transporta-
tion is substantiated. The necessary categorical apparatus of research has been clarified and sys-
tematized, including the concepts of natural and artificial intelligence, complex decision-making
procedures, intuition as applied to the problem of decision-making in the management of transport
systems. The problems of organizational and technological reliability of the functioning of intelli-
gent transport systems, namely, the synthesis of human and machine intelligence in decision-making
blocks, are disclosed. A review of mathematical tools for modeling intuition is given.

Keywords: transport systems, railway transport, intelligent technologies, artificial intelligence,
decision-making procedure, intuition, Bayesian networks, decision reliability
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JLE. KYIIIEHKO, A.C. KAMBYP

OCOBEHHOCTH AHAJIM3A ABAPUMTHOCTH C YYACTHEM
IHHEINEXOA0B HA TEPPUTOPUMU BEJII'OPOJACKOHU OBJIACTH

Annomayus. I[Iposeden nodpodHblil ananus 00PONCHO-MPAHCROPMHBIX NPOUCUECMEUTL C YYda-
cmuem neutexo006 3a 2018-2022 ze. na meppumopuu beneopoockoii obnacmu. Buisisneno pacnpede-
JleHue Hae3008 Ha Neuexo008 no OHAM Hedenu, No Mecayam, no Mecmy COBepPUIeHUI0 Npoucuie-
Ccmeus, No 8UOAM NEuex00HbIX Nepex00os. YKkazanvl 0CHOGHbIE NPABOHAPYULEHUs BOOUmMeNell U ne-
wexo008, 8 ciedcmeue KOMopwulx Hacmynaem 0opodicHoe npoucuiecmsue. [Ipednodcenvt npoghu-
JIaKMUYecKue Opeanu3ayuOHHO-mMexXHuYecKue Meponpusimust OJisk NO8blieHust Oe30NACHOCMU neule-
X0008.

Kniouesvie cnosa: pacnpedenenue, neuexooHblii nepexod, 00PONCHO-MPAHCHOPIHOE NPOUC-
wecmesue, no2ubuiue, panenvie, HapyuieHue
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FEATURES OF ACCIDENT ANALYSIS INVOLVING PEDESTRIANS
ON THE TERRITORY OF THE BELGOROD REGION

Abstract. A detailed analysis of traffic accidents involving pedestrians for 2018-2022 was
made. in the Belgorod region. The distribution of collisions with pedestrians was revealed by days
of the week, by months, by the place of the incident, by the types of pedestrian crossings. The main
offenses of drivers and pedestrians are indicated, as a result of which a traffic accident occurs.
Listed preventive organizational and technical measures to improve the safety of pedestrians.

Keywords: distribution, pedestrian crossing, traffic accident, dead, injured, violation
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U.A. YAKUSHEVA, A.N. NOVIKOV, A.G. SHEVTSOVA

PROMISING METHODS OF IMPROVING THE QUALITY OF PASSENGER
SERVICE AT TRAIN STATION COMPLEXES

Abstract: The article analyzes the main methods used to ensure the quality of passenger ser-
vice at railway complexes, it is necessary to comply with the basic standards for the design and pro-
vision of services in the territories of developing countries within the framework of modern interna-
tional and international law that support safety factors (for example, sanitary standards, the ability
to move around ways). and the risk of suicide), as well as maintenance standards for transport em-
ployment facilities (for example, snow removal and maintenance of station technical equipment).
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IHHOBBIINIEHUE BE3OITACHOCTH 3KCIVIYATALIMHU .
ABTOTPAHCIIOPTHBIX CPEACTB C YYETOM INOKA3ATEJIEN
HAJIEKHOCTH BOJAUTEJIA

Annomayun. B cmamve paccmompeno enusiHue noxasamenei HAOEHCHOCMU B00UMENsT HA
PUCK 803HUKHOBEHUST 00POICHO-mpancnopmuuix npoucwecmsuti ([{TI1), a makace ¢paxmopos, enu-
AOWUX HA cam nokazamens HaoexcHocmu. Pazoopanvl ocnoenvie npuuunvl [TI1 ¢ donesom ommuo-
wenuu. Paccmompen obwuii npunyun pabomer cucmemvl KOHMPOJi NCUXODUIUONOSULECKO20 CO-
cmosanus eooumels. Ilpeonosicena xonuenyus UHGOPMAUUOHHO20 NPEOVIDENCOCHUs OPY2UX VUACH-
HUKOB OODONCHO20 OBUIICEHUS O CHUNCCHUU NOKA3amenell HA0eHCHOCMU V 600Umes KOHKDEmHo20
aemompancnopmuozo cpeocmsa (ATC), 6 nepsyro ouepedsb 2py308vix asmomoobuiel u asmobdycos,
BbINOTIHSIOWUX MENCOY2OPOOHUE PELIChL.

Knrouesvie cnosa: 6ooumenv, agmomoodub, HAOEHCHOCMb, YMOMILEMOCHb, OE30NACHOCb
00POICHO20 OBUNCEHUSL, KOHMPOJIb, ANOPUMM
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IMPROVING THE SAFETY OF MOTOR VEHICLE OPERATION, TAKING
INTO ACCOUNT DRIVER RELIABILITY INDICATORS

Abstract. The article considers the influence of driver reliability indicators on the risk of road accidents, as
well as factors affecting the reliability indicator itself. The main causes of accidents in the share ratio are analyzed. The
paper considers the general principle of the system of monitoring the psychophysiological state of the driver. A concept
of informational warning other road users about the reduction of reliability indicators for the driver of a particular
motor vehicle is proposed, especially for trucks and buses, performing long-distance trips.
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11. LI3UHb

INPUMEHEHUE AHAJIN3A IAHHBIX B OBECIIEYEHUA
BE3OIIACHOCTH JOPOXKHOTI'O IBUKEHUSA B KUTAUCKON
HAPOJHOU PECIHYBJIUKE

Annomayun. B dannoii cmamve paccmampusaiomcs memoovl obecneyenusi be3onacHocmu
O0POAHCHO20 OBUNHCEHUSL C UCTIONB30BAHUEM 2TYOOKO20 AHANU3A OAHHYIX, 6KIIOYASA AHATU3 QAKMOPOS,
BIUAIOWUX HA A8MOMOOUTbHBIE A8APUU, d AKX UHHOBAYUOHHbBIE HOOX00bL K NPUMEHEHUI) MEeXHO-
Jloeuu 2yO0K020 AHAIU3a OAHHLIX 8 00AACMU OE30NACHOCIU OOPOIHCHO20 OBUICEHUs. DMu Uccieoo-
8aHUsA NPeOOCMAasAIOm HO8ble HANPABNIEHUS U MEMOObl UCCIe008aNUsA OIS YNpasieHus 6e30nacHo-
CMbI0 MPAHCNOPING U 3AUUMBL HCUSHU U UMYUECMEa 0OUeCTHBEHHOCMU.

Knroueswie cnosa: SPSS 26, ombop oannvix, knacmepuwiti ananus, b/, pakmopel, srusirougue
na JTII, kpumepuii xu-xkeaopam
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JIN ZIMING

APPLICATION OF DATA ANALYSIS IN ENSURING ROAD SAFETY IN
THE PEOPLE'S REPUBLIC OF CHINA

Abstract. This article examines the methods of ensuring road safety using in-depth data analy-
sis, including the analysis of factors affecting car accidents, as well as innovative approaches to the
application of deep data analysis technology in the field of road safety. These studies provide new
directions and research methods for transportation safety management and the protection of life and
property of the public.

Keywords: SPSS 26, data selection, cluster analysis, road safety, factors affecting traffic acci-
dents, chi-square criterion
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PABPABOTKA METOIUKHU OHEHKHU D®@PEKTUBHOCTH
OYHKIIMOHNUPOBAHUA OCTAHOBOYHbBIX ITYHKTOB HASEMHOI'O
I'OPOJCKOI'O MACCAXKHUPCKOI'O TPAHCIIOPTA

Annomayun. Hazemnolii copoockoii naccasicupcxkui mpancnopm (HITIT) uepaem 6edyugyio
POJb npu obecneueHuu 3ppexmusnozo u 6e30nacH020 PYHKYUOHUPOBAHUS 20p00d, COCOUHSS PA3-
JUUHBIE Yacmu 20po0a 6 eOurylo cucmemy. [lna moeo, 4mobbl naccaxicupvl cMoziu 6e30NaAcHO 0XHCU-
oamvb obwecmeennviii mpancnopm (OT), a makaice cogeputamov nOCaoKy U 8ulcadKy U3 He2o, Heoo-
X0OUMO NPABUTLHO 060PYO08aMb NPOCMPAHCINGO Ol 9MO20, A UMEHHO — OCHIAHOBOYHbIU NYHKM
(OI1). OIl sgraromcs KIOUeBbIMU JeMEeHMAMU MPAHCHOPMHOU UHGPACMPYKMYpbl, KOmopule
00diCHbL 0Oecneuugams GblCOKULl YposeHb Komgbopma u bezonachocmu 0ns naccaxcupos. [[is
oyenku s¢pgpexmusrnocmu OII Ovina paspabomana memoouxa, yuumoléarouyds pso Kpumepues, nos-
80IAIOWUX onpedenumsb Kayecmso u dg@exmusnocme gynxyuonuposarnus OI1 HITIT.

Kniouesvie cnosa: mpancnopmuas ungpacmpykmypa, ocmano8ouHvle NYHKMbl, 20POOCKOl
RACCANCUPCKULL MPAHCHOPM, NAPAMEMPbl OCTNAHOBOUHBIX NYHKMOS, IKOHOMUYECKUe Nomepu, uH-
PopmamuHocmv 0151 NACCAHCUPOS
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METHODOLOGY DEVELOPMENT FOR EVALUATING THE
EFFECTIVENESS OF THE PUBLIC TRANSIT BUS STOPS FUNCTIONING

Abstract. Public transit be pivotal in ensuring the efficient and safe functioning of the city,
connecting various parts of the city into a single system. For passengers to be able to safely wait for
public transport, as well as to board and disembark from it, it is necessary to properly equip the
space for this, namely, a bus stop. Bus stops are key elements of the transport infrastructure, which
should provide a high level of comfort and safety for passengers. To assess the effectiveness of bus
stops, a methodology has been developed that considers several criteria to determine the quality and
efficiency of the public transit bus stops functioning.

Keywords: transport infrastructure, bus stops, public transit, bus stops parameters, economic
losses, information content for passengers
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. 1. BEIHEHIIEB, A.1. BEJISIEB

O®OPMUPOBAHME | 9TAITA TIJTAHA BOCCTAHOBJIEHU A
TPAMBAHHOT'O XO3SIHCTBA CAHKT-IETEPBYPTI'A:
OIIPEAEJIEHUE KJIIOYEBBIX HEJIEU U 3AJTAY

Annomayus. Paccmompenvt 0CHOBHbIE NONOJICEHUA, XAPAKMEPUCIMUKA U DNEMEHMbl NePE8O2o
omana aemopckozo Ilnana eoccmanognenus u paseumus mpameaiinozo xosavcmea Canxm-
Ilemepbypea. Ykasana eadicnocms npoyedypbl 80CCIMAHOGNEHU PA3GUMUS TUHULL DJIeKMPOMPAHC-
nopma, a makce 06ecnedeHuss NOIHO20 UHIHCEHEPHO-MEXHOIOSUUECKO20 NpUopumema mpameas
nepeo ocmansHuiMu gudamu mpancnopma. Ilpeonosicena memoouxa npoekmuposanus mpancnopm-
HOU CUCEeMbL Me2anoauUca ¢ NOMowb0 Mmeopuu NPUHAMUS PeuleHuli @ YCI0GUAX HeonpeoeséHHO20
cocmosHus cpedbl uccredosanus. Hcnoavzoeanue npeononazaemvix pe3yibmamos NiaAHUPYemcs
pacuwupums 0o namu dmanog 6 nanpasienuu paseumus Canxkm-IlemepOypea, 8 danvheliuem — 6
HANpaeieHus 60CCMAHOGIEHUS, PA36UMUs U UHMeSpayuu MmpameanHblx X035UCme Opy2ux 20po0oe
Poccuu u mupa.

Kniouegvie cnosa: mpancnopmuas cucmema, 31eKmpompancnopm, 1eckopenbCosbiil mpameatl
(JIPT), meopus npunamus peuieHutl
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I.D. BESHENTSEV, A.l. BELYAEV

FORMATION OF THE FIRST STAGE OF THE PLAN FOR THE
RESTORATION OF THE TRAM SYSTEM OF ST. PETERSBURG:
IDENTIFICATION OF KEY GOALS AND OBJECTIVES

Abstract. The main provisions, characteristics and elements of the first stage of the author's
Plan for the restoration and development of the tram economy of St. Petersburg are considered. The
importance of the procedure for restoring the development of electric transport lines, as well as en-
suring the full engineering and technological priority of the tram over other modes of transport, is
indicated. A methodology for designing the transport system of a metropolis using the theory of de-
cision-making in an uncertain state of the research environment is proposed. The use of the expected
results is planned to be expanded to five stages in the direction of the development of St. Petersburg,
in the future - in the direction of the restoration, development and integration of tram facilities in
other cities of Russia and the world.

Keywords: transport system, electric transport, light-rail tram (LRT), decision theory
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C.B. KOPHEEB, C.B. [TAIIYKEBHUY, B.I. bAKYJIMHA

BJIMSTHUE 3ATPSI3SHEHUI HA TIOKA3ATEJIA KAUECTBA
MUHEPAJIBHOTI'O MOTOPHOTI'O MACIJIA

Annomayusn. B pabome npedcmagienvl Mamepuaibl N0 MOOEIbHOMY BbICOKOMEMNEPAMYPHO-
MY OKUCILEHUIO COBPEMEHHO20 MOMOPHO20 MACIA, 3A2PAZHEHHO20 OU3ETbHbIM MONIUBOM U MEEPObl-
MU YeAePOOHbIMU YACUYAMU, KOMOPble ObLIU 000A6/IeHbl 8 PA3TUYHBIX KOHYEHMPAYUSIX 8 CMA30Y-
Hblll Mamepuan. [{ist oyenku pabomocnocoOHoCH MOMOPHBIX MACeL NPU IKCILYamayu 8 OU3eib-
HbIX 08USAMETIAX MANCETIOHASPYHCEHHOU ABMOMOOUILHOU MEeXHUKU Clledyem onpeoeiums nokasa-
menu Kawecmsa, maxkue Kax kunemamuyeckas éazkocmo npu 40°C u 100°C, a maxace memnepamy-
py ecnviuku. OnpedeneHue 13KOCMU NPOBOOULOCH ¢ NOMOWbIO suckosumempa Stabinger SVM
3000. [ns onpedenenus memnepamypsbl 6CRbIUKU UCHONL30BANCA ABMOMAMUYECKUL PecUcmpamop
memnepamypbi 6CRbIUKU Hemenpooykmos « Benviuika-A».

Kniouesvie cnosa: momopnoe macno, 08ucamens 6HympeHHe20 C2oOpanusi, meepoble Yacmuybl,
memnepamypa 6CRbIUKU, KUHEMAMUYECKAsL 8513KOCHb, OU3ENbHOE MONIUBO
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S.V. KORNEEV, V.D. BAKULINA, S.V. PASHUKEVICH

THE INFLUENCE OF POLLUTION
ON THE QUALITY INDICATORS OF MINERAL ENGINE OIL

Abstract. The paper presents materials on the model high-temperature oxidation of modern
engine oil contaminated with diesel fuel and solid carbon particles, which were added in various
concentrations to the lubricant. To assess the performance of motor oils during operation in diesel
engines of heavy-duty vehicles, it is necessary to determine quality indicators, such as kinematic vis-
cosity at 40° C and 100° C, as well as flash point. The viscosity was determined using a Stabinger
SVM 3000 viscometer. To determine the flash temperature, an automatic flash temperature recorder
of petroleum products «Flash-A» was used.

Keywords: engine oil, internal combustion engine, solid particles, flash point, kinematic vis-
cosity, diesel fuel
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C.1. KOPAI'MH, A.B. BABKIH, U.B. IUBEPMAH, I1.M. KJIAYEK

NHAYCTPUA 5.0: CO3JAHUE UHTEJIEKTYAJIBHBIX
TPAHCIIOPTHbBIX KNBEPCOLMAJIBHBIX 9KOCUCTEM

Annomayus. Ilpedcmasnena xayecmeeHnas mMooeib, 2emepo2eHHo20 MPAHCNOPIMHO20 HOMO-
KA UHMENNeKMYaibHOU MPAHCHOPMHOU KUOEPCOYUATLHOU IKOCUCHIEMbL, COCMOAWEl U3 O8YX TUNOE
a2eHmog (Mpancnopmuvix cpedcms): YNpasiaemMblx Yel08eKoM U OUOKUOEePHeMUYeCcKol cUucmemoll
ynpaenenus. [Ilpedcmasnen KOMIIEKC NPUKIAOHBIX UCCIeO08AHUL UMUIMAYUOHHOU MOOeTU Kidacmep-
HO20 OBUIICEHUS MPAHCNOPIMHBIX CPEOCNE 8 2emepO2eHHOU mpancnopmuotll cucmeme. Ilpednoscena
apxumexmypa Heupo-yu@poso2o UHCMpyMeHmapus co30aHus UHMENIeKMYaIbHOl MPaHCHOPIMHOU
KubepCoyuanvHol sxocucmemvt Huoyempuu 5.0, Ha npumepe komnanuu SpaceX.

Knrouesvie cnosa: unmennexmyanvras mpaHcnopmuas cucmema, Kiemounwvlii asmomam, M-
oycmpus 5.0, uckyccmeenublll uHmeieKm, yugdpogou 08OUHUK
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INDUSTRY 5.0: CREATION OF INTELLIGENT TRANSPORT
CYBER-SOCIAL ECOSYSTEMS

Abstract. A qualitative model is presented of a heterogeneous transport flow of an intelligent
transport cyber-social ecosystem, consisting of two types of agents (vehicles): controlled by a per-
son and a bio-cybernetic control system. A set of applied studies of a simulation model of the cluster
movement of vehicles in a heterogeneous transport system is presented. The architecture of neuro-
digital tools for creating an intelligent transport cyber-social ecosystem of Industry 5.0 is proposed,
using the example of SpaceX.

Keywords: intelligent transport system, cellular automaton, Industry 5.0, artificial intelligence,
digital twin
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.M. MUXHEBHUY

CPABHEHUE METOJUK OHEHKHA YCTOMYUBOI'O PAZBUTHUSA
I'OPOJACKUX AI'VIOMEPAIIUU ITOCJIE BHEAPEHUA CUCTEM
CKOPOCTHBIX ABTOBYCHBIX IEPEBO3O0OK (CAII)

Annomayusn. Coznacro Ilogecmke OHsA 6 obracmu ycmouuugo2o pazeumus Ha nepuoo do 2030
200a, npuuamoil ecemu 2ocyoapcmeamu-unenamu Opeanusayuu Obvedunénnvix Hayui, oonotl uz
yenet yCmouuugo20 pasgumust SIGISEmcsi CmpemieHue «cOeiams 20pood U HACENEHHble NYHKNIb
OMKPLIMbIMU, 6E30NACHBIMU, HCUSHECNOCOOHBIMU U YCMOUHUGLIMUY. [lanHas yens 3aKnoyaem 6 ce-
be maxue NOHAMUS, KaK «YCMOUYUBLIL MPAHCROPMY U «YCMOUYUBLIE 20p00d U HACENEHHbIE NYHK-
moiy. Pazeusas sxonocuvecku 6e30nachvlil NACCANCUPCKUtl mpancnopm, 2opoo obecneuugaem cede
BbICOKULL YPOBEHb POCMA IKOHOMUKU NPU BO3MONCHOCIMU COXPAHEHUs. OKpYdICcalowel cpedvl, cno-
co6CMeYs HANANCUBAHUIO PAUOHHLIX mpaHcnopmublx césazei. Cospemennvle ucciedosanus 6 obna-
cmu GMUSHUSL CUCTEM CKOPOCHHbIX agmobycHbix nepegosok (CAII) na ycmoiuugoe pazeumue 20-
POOCKUX az2nomepayuil 00KA3bL8AIOM B03MOICHOCHIb COBMECHO20 PA3GUMUSL NACCANCUPCKO2O
MPAHCNOPMA U CONPEdeNbHbIX 20POOCKUX MEPPUMOPUL, YO NO360I5eN 0OCMUYb 3HAYUMENbHbIX
PE3YIbMAmMo8 6 peuenuu 3a40a4 YCmouuueo20 pas3gumusl.

Knwouesvle cnosa: ckopocmnoti agmo0OyCHblll MpAHCNopm, NACCANCUPCKULL MPAHCROPM, MPAHC-
NOPMHbIU KOMWIEKC, MPAHCNOPMHOE 0OCIYICUBANUE, 20POOCKOE NIAHUPOBAHUE, YCIOUMUBOE DA3BUMIUE
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COMPARISON OF METHODS FOR ASSESSING THE SUSTAINABLE
URBAN DEVELOPMENT AFTER THE IMPLEMENTATION OF BUS
RAPID TRANSIT SYSTEMS (BRTYS)

Abstract. According to the 2030 Agenda for Sustainable Development, adopted by all Member
States of the United Nations, one of the goals of sustainable development is the desire to «make cit-
ies and human settlements open, safe, viable and sustainablex. This goal includes such concepts as
«sustainable transport» and «sustainable cities and settlements». By developing environmentally
safe passenger transport, the city ensures a high level of economic growth with the possibility of
preserving the environment, contributing to the establishment of regional transport links. Modern
research in the field of the impact of bus rapid transit systems (BRTS) on the sustainable urban de-
velopment proves the possibility of joint development of passenger transport and adjacent urban ar-
eas, which allows achieving significant results in solving the problems of sustainable development.

Keywords: bus rapid transit, passenger transport, route network, transportation infrastructure,
transportation system, transportation service
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YBaxkaemble aBTOpbI!
IIpocum Bac o3HakoMHUTBCS ¢ TPEOOBAHUSIMH
K 0)OpMJIEHH IO HAYYHBIX CTaTei.

OBIIME TPEBOBAHNS

- [IpencraBnsemMblil MaTepHra HOJDKEH OBITh OPUTHHAIBHBIM (OpPUTHHANBHOCTE HE MeHee 70%), He omyOamKo-
BaHHBIM paHEe B APYI'HX MCUYATHBIX W3TAHUSIX.

- 00beM MaTepHala, MpeJlaraeMoro K ImyOIMKaluy, U3MEepsIeTCsl CTpaHUIaMK TeKCTa Ha JucTax Gopmara A4 u
COJEPIKHUT OT 4 110 9 CTpaHUII; BCE CTPAHUIIBI PYKOINCH JOJKHBI UMETh CIUIOLIHYIO HyMEpaluio;

- CTaThs MPEIOCTABIACTCS B 3JIEKTPOHHOM BHJIE (TI0 JIEKTPOHHOH IOYTE MM Ha JIFOOOM 3JIEKTPOHHOM HOCHTETIE);

- B OJJHOM HOMepe MOXeET OBbITh OIyOJIMKOBaHa TOJBKO OJIHA CTAaThsl OJHOTO aBTOPA, BKIIIOYasi COABTOPCTBO;

- €CIIM CTaThsl BO3BPAIAeTCsl aBTOPY Ha JA0pabOTKy, MCIIPABICHHBIH BapHaHT CIEAyeT NPUCIAaTh B PEIAKIUIO
MIOBTOPHO, TMPHJIOXKUB MTHUCEMO C OTBETAaMH Ha 3aMedaHusl. JlopaOoTaHHBIA BapHaHT CTAaTbU PELCH3UPYETCSA U paccMar-
pUBaeTCs peAaKLIMOHHOMN KOJulerueil BHOBb. JaToil mpencTaBaeHUs MaTepyaia CUNTAeTCs JaTa MOCTYIUIEHHUS B pelak-
L0 OKOHYATEIbHOTO BaApHAHTa HCIPABICHHON CTAaThH;

- aHHOTALlMM BceX MyOJIMKYEeMbIX MaTepualioB, KIII0OUYEBHIE CI0Ba, HH(opManus 00 aBTOpax, CIUCKU JINTEpary-
pBI OyZyT HAXOOUTHCSI B CBOOOHOM JIOCTYIIE HA CaliTe COOTBETCTBYIOIIETO )KypHaia U Ha caiite Poccuiickoil HayqHOH
aneKkTpoHHOH OndmmoTexu - PYHOB (Poccuiickuit HHASKC HAYYHOTO IIUTHPOBAHMSA).

TPEBOBAHMS K COJIEPKAHUIO HAYYHOM CTATbA

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

Beeoenue

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

Mamepuan u memoowt

IIpenocraBbTe NOCTATOYHO MOAPOOHBIX CBEACHMH, YTOOBI MOKHO OBIJIO BOCHIPOHU3BECTH PAOOTY HE3aBUCHMBIM
uccienoBaTereM. MeTozpl, KOTOphIE Y)Ke OIyOIMKOBaHBI, JOJDKHBI OBITH 00OOIIEHBI M yKa3aHbl CChUIKOH. Ecim BEI
LUTUPYETEe HEMOCPEACTBEHHO U3 paHee OMyOJIMKOBAHHOTO METO/Ia, UCIIONIb3yHTe KaBbIUKU U TaK)KE CChLIAWTECh Ha HC-
TOYHHK. JIF0Oble H3MEHEHHS CYLIECTBYIOIUX METOAOB TAKKE TOJIKHBI OBITh OIIMCAHBIL.

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 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 Pa3rOBOPHOI PedH, TEXHUIIN3MBI, MPOPECCHOHATN3MBI;

- IIPUMEHATH U1 OJTHOTO U TOTO K€ MOHATHS Pa3lWYHbIe HAYYHO-TEXHHYECKHE TePMUHBI, OJIM3KHE TI0 CMBICITY
(CHHOHHMMBI), a TaK)K€ MHOCTPAaHHBIE CII0BA M TEPMHHBI ITPU HAJTMYMH PABHO3HAYHBIX 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.

TPEBOBAHMS K O®OPMJIEHUIO HAYYHOM CTATbU

Cratpst nomxHa ObITh HaOpaHa mpugToM Times New Roman, pasmep 12 pt ¢ oquHApHEIM HHTEPBAIOM, TEKCT BBI-
PaBHUBAETCS MO MMHUPHHE; a03aIHBIA OTCTYII - 1,25 cM, mpaBoe moste - 2 cM, JIeBOE I0JIe - 2 CM, MOJII BHU3Y B BBEPXY - 2 CM.

Oo0s3aTenbHbIE )1eMEHTBI:

-3aznaeue (Ha PyCCKOM W aHTIUHCKOM SI3bIKE) MyOJMKYeMOro Marepuala - J0DKHO OBITh TOYHBIM U EMKUM;
CJIOBa, BXOJAIINE B 3arIaBHe, JOJDKHBI OBITH SICHBIMHU caMu 10 ce0e, a He TOJIbKO B KOHTEKCTE; CIeayeT H30eraTh CIoX-
HBIX CHHTaKCHYEeCKNX KOHCTPYKIIUH, HOBBIX CIIOBOOOpPa30BaHHUI M TEPMHHOB, a TAKXKE CJIOB Y3KONPO(PECCHOHAIBHOTO U
MECTHOT'O 3HaYEHUS;

-annomayus (Ha pPyCCKOM W aHTIHICKOM SI3BIKE) - OMUCHIBACT LIENH U 3a7a4Y¥ MPOBEJCHHOTO MCCIEOBAHUS, a
TaKXXe BO3MOKHOCTH €r0 NMPAaKTHYECKOr0 MPUMEHEHHS, YKa3bIBAaeT, YTO HOBOTO HECET B cebe MaTepHai; peKoMeHIye-
MBI cpeHuil 00beM - S00 medaTHBIX 3HAKOB,

-K10uegble ¢1068a (Ha PyCCKOM 1 aHTJIMHCKOM SI3BIKE) - 3TO TEKCTOBBIE METKH, 110 KOTOPBHIM MOKHO HaliTh cTa-
TBIO TIPU TTOWCKE M OTPEICIHUTH NMPEIMETHYIO 00J1acTh TEKCTa; OOBIYHO MX BBIOMPAIOT M3 TEKCTa ITyOJMKYEeMOTO Marte-
puaina, 10cTaTto4Ho 5-10 KIIOYEBBIX CIIOB;

-CRUCOK Tumepamypsl NOJKEH COAepKaTh He MeHee 20-TU UCTOYHHMKOB. B crucke nureparypsl KOJINYECTBO
HACTOYHUKOB, PUHAJICKAIINX JIIOOOMY aBTOPY HE JOHKHO MpeBbImath 30% oT 00I11ero KoJandecTsa.

INOCTPOEHME CTATBbH

- Unnexc yHuBepcanbHoi gecsitnanor knaccudpukannu (Y /IK) - cBepxy cineBa ¢ ab3aIiHbIM OTCTYIIOM.

- C IIpoIrycKOM OJIHOM CTPOKH - BBIPOBHEHHBIE IO IIEHTPY CTpaHHUIbI, O3 a03alHOro OTcTyna M HaOpaHHbIE
MIPOITMCHBIMHA OyKBaMU CBETJIBIM mpudToM 12 pt mannmans 1 Gamanu asTopos (.. UBAHOB).



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

- C mporryckoM omHON CTPOKH - KpaTkast (He Oomee 10 cTpok) aHHOTaIms, HabpaHHas ¢ ab3allHOTO OTCTyIIa
KypcuBHBIM mpudtom 10 pt Ha pycckoMm si3bike. C a03aIlHOTO OTCTYIIA - KJIIOYEBBIE CJIOBA HA PYCCKOM SI3BIKE.

- Tekct craThy, HAOpaHHBIH OOBIYHBIM MIPU(PTOM HPAMOTO HauepTaHus 12 pt, ¢ abzamHON CTPOKH, pacrolo-
KEHHBIH M0 IMUPUHE CTPAHUIIBL.

- Cnucok nurepatypbl, HaOpaHHbIH OOBIYHBIM MIpUQTOM MpsMoro HadepTanus 10 pt, momeraercss B KOHIE
crarpi. 3aronoBok «CIIMCOK JIMTEPATYPbI» HaGupaercst noy>KUpHbIM mpudToM 12 pt mponucHEIMU OyKBaMH
C BBIPAaBHMBAHHEM IIO0 IICHTPY.

- [locne crucka auTEpaTypsrl, ¢ a03aIlHOTO OTCTYIIA, MPUBOAITCS HaOpaHHBIC 0OBIYHEIM mmIpudTOM 10 pt cBe-
JieHns1 00 aBTopax (Ha PycCKOM SI3bIKE) B TaKOH MOCIIE0BaTEIbHOCTH:

damunust, UMs1, 0OTYECTBO (TTOTYKUPHBIN MPUQT)

YupexIeHne Ui OpraHnu3amus

Anpec

YueHas cTeneHb, y4eHOe 3BaHUE, JOJHKHOCTD

OnexTpoHHas 1mouTa (0OBYHBIH MpPHU(T), HE MOXKET IIOBTOPSITHCA Y ABYX U OoJiee aBTOPOB

- C mpoIrycKoM OIHOHM CTPOKH - BBIPOBHEHHBIE IO IICHTPY CTPaHUIIBI, 03 ab3alHOro OTCTyNa M HaOpaHHBIC
MPONUCHBIMU OYKBaMH CBETIBIM IpudToM 12 pt uHMIMAaNb! U GpaMuIK aBTOPOB (Ha aHTIIMHCKOM SI3bIKE).

- C mpormycKoM OJIHOM CTPOKHM - Ha3BaHHE CTaThH, HAOpaHHOE Oc3 a03aIlHOTO OTCTYIIA MPOMUCHBIMU OyKBaAMH
TOJTY>KUPHBIM IpHdTOM 14 pt ¥ pacnonokeHHOE 110 HEHTPY CTPAHMIIBI (Ha aHTJIIMHCKOM S3BIKE).

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

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

TABJULbI, PUCYHKH, POPMYJIbI

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

®opmyJbl crenyeT Habupath B pegaktope Gopmyn Microsoft Equation 3.0 ¢ pazmepamu: oOBIIHBIH mpUT -
12 pt, kpynHbIi uHACKC - 10 pt , Menkuii nHaekc - 8 pt.

®DopMmyIbl, BHEAPEHHBIE KaK N300pakeHNe, He IOMyCcKatoTcs !

Pycckue u rpedeckue OYKBBI, a Takke 00O3HAYCHMS TPUTOHOMETPHUECKHMX (PyHKIMH, HaOMParoTCs MPSIMbIM
mpHU(TOM, JTATUHCKUE OYKBBI - KYPCHBOM.

@DopMyIIBl pacloaraioT M0 HEHTPY CTPAHHUIBI U HyMEPYIOT (TOJIBKO T€, Ha KOTOpPbIE MPUBOIAT CCHUIKHN); IO-
PpAnKOBBIM HOMep GopMyIbl 0003HaUaeTCsl apadCKUMHU UPPaMH B KPYTIIBIX CKOOKaxX OKOJIO ITPABOTO TIOJISt CTPAHHIIBL.

B ¢opmynax B kauecTBe CHMBOJIOB CIIEIyeT IPUMEHATh 0003HAYEHHs, YCTAHOBICHHBIC COOTBETCTBYIOIIUMH
cragaptamu. OnucaHue Ha4MHAETCS CO cJoBa «rae» 0e3 aBoerouns, 6e3 ab3amHOrO OTCTYIA; MOSCHEHHE KaKJO0ro
CHUMBOJIa JaeTCsl C HOBOM CTPOKH B TOM IMOCIIEOBATEILHOCTH, B KOTOPOI CUMBOJIBI MpUBe/ieHbI B (opmyste. ExuHuibt
HM3MEpEHUs 1AI0TCS B COOTBETCTBUU ¢ MexxayHapoaHoi cuctemoit eaunni CH.

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

Ilpumep opopmnenun ghopmynvt 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 IIOCIIE TEKCTa, B KOTOPOM OHH YIIOMUHAIOTCSI BIIEpBbIE. PUCYHKH, YHCIIO KOTOPBIX JIOJKHO OBITH
JIOTHMYECKH OTIPaBJIaHHBIM, MIPEACTABISIFOTCS B BUJE OT/AENBHBIX (aiiyioB B popmare *.eps (Encapsulated PostScript) nim
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 KOHIEC MOJAIMMCH TOYKA HEC CTABUTCA, HAIIPUMED:

Pucynok 1 - Texcm noonucu

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

Taﬁ.]'ll/llll)l JOJDKHBI COITPOBOXIATHCA CCHIJIKAMU B TCKCTEC.

3aroyioBkH Tpad U CTPOK TAOIHIBI MHUIITYTCS C MPOMUCHONH OYKBBI, a TOJI3ar0JIOBKU - CO CTPOYHOM, €CIIM OHH
COCTaBIISIIOT OIHO MPEIJI0KEHHE C 3ar0JIOBKOM, MIIM C NPOMHUCHOIN OYKBBI, €CIIM OHM UMEIOT CaMOCTOSITEJIbHOE 3Have-
HHe. B KOHIle 3arojIOBKOB M I1OJ3ar0JIOBKOB TAOJMIl TOYKH HE CTaBATCSA. TeKCT BHYTPH TaOJHIBI B 3aBHCUMOCTH OT
o0BpemMa pa3MenraeMoro Marepuayia MOXeT ObITh HaOpaH mpu(TOM MeHbIIETo Keris, Ho He MeHee 10 pt. Tekcr B
cToilIax pacmojararoT OT JEBOTO Kpas JINO0 IEHTPHUPYIOT.

CroBo «Tabnuma» pazmeniaercs o JIEBOMY Kparo, IOCJIe HETO Yepe3 THUPE pacliojaraeTcs Ha3BaHue TaOJIHIIbI,
Hanpumep: Tabiauna 1 - TekcT Ha3BaHUA

Ecnu B KOHIE cTpaHHUIbl TaOIHIIA TIPEPHIBACTCS U €€ MPOIODKeHHe Oy/IeT Ha CIIe/Iyollel CTpaHulle, HUKHIOK
TOPU3OHTAJIbHYIO JIMHUIO B NIEPBOW 4acTH TaOIHIbI He poBoAT. [Ipu nepeHoce yacTu TaOIUIbI HAa JPYTYIO CTPAHUILY
HaJ Hel numyT ciaoBo «IIponomkenne» u ykaspiBarotT Homep Tabnuipl: [Ipumep: [Iponomkenne Tadbauis 1

Hywmepanus rpad tabmuiel apadckumu udpamMu Heo0X0uMa TOJBKO B T€X CIydasX, KOTJa B TEKCTE HMEIOT-
Cs CCBUIKM Ha HUX, TIPH JETICHUH TaOJINIIBI HA YaCTH, a TAKKe MPH MEPEHOCE YaCTH TAOIUIIBI HA CIEAYIONLYIO CTPAHUILY.
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(benepanbHOE TOCYIapCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEIKACHUE BBICIIICTO 00pa30BaHUS
«OpnoBckHii rocyaapcTBeHHbIH yHuBepcuTeT umenu U.C. Typrenesa»
302030, OpnoBckas 00:1., T. Opén, yia. MockoBckasi, 77
Ten.+7 905 856 6556
www.oreluniver.ru.
E-mail: srmostu@mail.ru

MaTCpI/IaHBI cTaTel IevararoTcs B aBTOpCKOﬁ peaaknun

[IpaBo ucnosnb30BaHUs MPOU3BEAECHUIN IPEIOCTABIEHO aBTOPaMU Ha OCHOBAHUU
1. 2 ct. 1286 UerBeproii yactu ['paxmanckoro Kogekca Poccuiickoii ®enepamyu

TexHu4eckuit peaakTop, KOppeKTop,
KoMIibtoTepHas Bepctka M.B. AkumoukuHa

TTonmucano B meuats 11.09.2023 r.
Hara Beixona B ceet 28.09.2023 r.
Dopmar 70x108/16. Yeu. ned. 1. 9,0
Iena cBobomHast. Tupax 500 sk3.

3aka3 Ne 210

OTnevaraHo ¢ rOTOBOrO OpUTMHANI-MaKeTa
Ha nonurpaduaeckoii 6aze PI'bOY BO «OI'Y umenu U.C. Typrenesa»
302026, r. Opén, yn. Komcomonsckas, 95



