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IKCIUVIYATALOUA, PEMOHT, BOCCTAHOBJIEHUE

Hayunas crates
YK 656.072
doi:10.33979/2073-7432-2022-3(78)-3-3-9

M.1O. OBIINBAJIKMH, B.B. EIIM®AHOB, K.A. TEHEPAJIOBA

B3ANMOCBSI3b ITIOKA3SATEJIEVM TEXHUYECKOHN SKCILIYATAIIUN
ABTOMOBWJIBHOI'O MACCAJKHUPCKOI'O TPAHCIIOPTA
C TIOKA3ATEJISIMA KAUECTBA MNEPEBO3OK HA PETYJISIPHBIX
MAPHIPYTAX MEKMYHHULIMIIAJIBHBIX TEPEBO30OK

Aunomauuﬂ. Yemanoenena ezaumocssnso qbaicmopoe, BIUANOWUX HA 9(1)¢€Kmu8HOCmb mexHu-
yeckotl SKcnityamayuu 08m0M06u]Z}l, Komopas 6 c60ro oqepedb eiuAaen Ha nokasamenu Kkavecmeda
MENUCMYHUYUNATBHBIX NACCANCUPCKUX NEPEBO3OK. Tlokazamenu kauecmea C(i)OpMupOGaHbl mak,
umoowl npu nomowu HUX MOIICHO Obl10 cydumb 0 desmenbHOCmU nepeso3vyuKkos 6 obnacmu noewl-
uileHus Kkadecmea nepeso3odHoco npoyecca, U maxkum 06pa30M pa30€]lﬂmb nokasamenu Kkaivecmed,
Komopble 3asucsian u He 3aeucim on ux desimenbHOCmU. Hpogedeimbzﬁ aHaau3 no3eoaus ycmano-
B8UMb COBPEMEHHbIE ocobennocmu (ﬁyHKUuOHupOGCZHUﬂ nepeso30K naccastcupose Ha MesNCMYHUyu-
NAalbHbIX Mapwpymax U Hamemunvd nymu 07151 NOBbIULEHUSL KAYeCced nepeso3oK u 3(1)¢€KW!M6HOCW!M
IKCniyamayuu naccasicupcKoco asmomoOUIbHO20 mpaxncnopma.

Knwuesvie cnosa: mpancnopm, naccas)cup, Kaivecmeo, meponpusimus, nepeeo3ku, mpamnc-
nopmmbvie yciyecu, mexnuueckas dIKcniyamayus
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M.YU. OBSHIVALKIN, V.V. EPIFANOV, K.A. GENERALOVA

INTERRELATION OF INDICATORS OF TECHNICAL OPERATION OF
AUTOMOBILE PASSENGER TRANSPORT WITH INDICATORS OF
TRANSPORTATION QUALITY ON REGULAR INTER-MUNICIPAL

TRANSPORTATION ROUTES

Abstract. The article establishes the relationship of factors affecting the efficiency of technical
operation of the car, which in turn affects the quality indicators of intermunicipal passenger trans-
portation. Quality indicators are formed in such a way that they can be used to judge the activities
of carriers in the field of improving the quality of the transportation process, and thus separate
quality indicators that depend and do not depend on their activities. The analysis made it possible to
establish modern features of the functioning of passenger transportation on intermunicipal routes
and to outline ways to improve the quality of transportation and the efficiency of operation of pas-
senger motor transport, of which, first of all.

Keywords: transport, passenger, quality, events, transportation, transportation services, tech-
nical operation
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HUCCJEJTOBAHUE 3AKOHOMEPHOCTEN U3MEHEHUS
KO ®DPUIMEHTOB )KECTKOCTU ABTOMOBWIEN KATETOPUU M
B 3ABUCHMOCTH OT I'OJIA BBIITYCKA U B COOTBETCTBHUHU C
KJACCUOPUKAIIUEN EURO NCAP

Annomayus. Ha ocnosanuu ananuza pe3yibmamos UCHulmanuli aemomoouneii Ha ppoHmans-
Hbll U 60K0B0U yoapul ¢ depopmupyemvim U HedeopMupyemvim npensmcmsuesm onpeoeieHsl 3d-
KOHOMEePHOCIU U3MeHeHus Koagguyuenmos I yka u mooyas ynpyeocmu | poda 6 3asucumocmu om
KIacca agmomoOuis u e2o 200a 8blNYcKa u copMuposana 6a3a OAHHBIX HCECMKOCHHBIX XapaKme-
pucmuk asmomobuneti kamezoputi M. Ycosepuwencmeosana mamemamuyeckas mMooenb paciema
CKOpOCMU O8UNCEHUSL ABMOMOOUNEN HA CMAOUU KYIbMUHAYUU KOHMAKMHO-CIEe008bIX 83AUMOOeli-
CMBULl Ha OCHOBAHUU OYeHKU 00veMHblX Oeopmayuii. Anpobayueti u dKcnepuMeHmanbHoIMU UC-
CNeO0SAHUAMYU NOOMBEPHCOEHA BbICOKASA MOUHOCTL PAZPADOMANHBIX AN2OPUTNMOS.

Knioueswie cnosa: doposcno-mpancnopmuoe npoucuiecmsue, sxcnepmusa AT, asmomexmu-
yeckas dKcnepmusda, 6e30nacHOCmb OOPOAHCHO20 OBUNCEHUS, KOIDPuUYUenmbl HcecmKocmu agmo-
Mobunet
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INVESTIGATION OF THE REGULARITIES OF CHANGES IN THE
STIFFNESS COEFFICIENTS OF M1 CATEGORY CARS DEPENDING ON
THE YEAR OF MANUFACTURE AND IN ACCORDANCE WITH THE
EURO NCAP CLASSIFICATION
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Abstract. Based on the analysis of the results of testing cars for frontal and lateral impacts
with deformable and non-deformable obstacles, the regularities of changes in the coefficients of
Hooke and modulus of elasticity of the first kind depending on the class of the car and its year of
manufacture were determined and a database of stiffness characteristics of M1 category cars was
formed. The mathematical model of calculating the speed of cars at the stage of the culmination of
contact-trace interactions based on the assessment of volumetric deformations has been improved.
The high accuracy of the developed algorithms has been confirmed by approbation and experi-
mental studies.

Keywords: traffic accident, accident expert review, auto technical expert review, road safety,
stiffness coefficients of cars
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CIIOCOBb OIHEHKMU 9TAIIOB JECTPYKIMU JIMCTOBBIX
ABTOMOBMWJIBHBIX CTAJIEH

Annomauus. Ilpeonodcen cnocod oyenku 3manog yCmaioCmHol nospexcoaemMoCcmy JUCMO8blX KOHCMPYKYU-
OHHBIX MAMeEPUANO8 NO KPUsbIM Npo2uba NIOCKUX obpasyos 8 npoyecce yCmaiocmu, NO360NAI0OWULN U3YYAMb CONPO-
MusieHue YCmanioCmHoMy paspyuleHuio TUCMOBbIX MEMALIUYECKUX MAMEPUAIo8 No cXeme Yucmozo useuba 6 oOHoll
HIOCKOCMU. Dma cxema MakCUMAIbHO NPUOTUINCEHHA K YCIOBUSIM PEANbHO20 HASPYICEHUS KOPNYCHBIX DNIEMEHIO8 KOH-
cmpykyuu asmomoouns. Pesynomamol ucciedosanust 0aiom 603MOACHOCHb U3YUAMb KUHEMUK) NPOYECcca paspyuieHus,
Qukcuposams HAYANO MAKPOPA3PYUWEHUS, CKOPOCTL POCA MPEWUHbL U, KAK Ce0Cmeue, peMoHmMonpuzo0OHOCHb KOH-
CMpYKyuY, a maxdgice 0OOCHOBAHHO 8blOPAMb MAMEPUAL HA SMANe KOHCMPYUPOBAHUS KOPNYCHbIX TUCHIOBbLX dNIeMeH-
Mo8 a8MoMOOUIIAL C YENbIO NOBbIUEHUS PEMOHIMONPULOOHOCU U NOBbIULEHUS €20 Oe30NACHOCMU NPU IKCRLYAMAayulL.
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D.A. GONCHAROVA, G.V. PACHURIN
METHOD FOR ASSESSING STAGES OF LEAF DESTRUCTION
AUTOMOTIVE STEELS

Abstract. A method is proposed for estimating the stages of fatigue damage of sheet structural
materials from the deflection curves of flat specimens in the process of fatigue, which makes it pos-
sible to study the resistance to fatigue failure of sheet metal materials using the scheme of pure
bending in one plane. This scheme is as close as possible to the conditions of real loading of car
body structural elements. The results of the study make it possible to study the kinetics of the de-
struction process, to fix the onset of macro-destruction, the rate of crack growth and, as a result,
maintainability, design, and also to reasonably choose the material for the development of body el-
ements of sheet-metal vehicles in order to start maintainability and ensure its safety during opera-
tion.

Keywords: sheet steels, car parts, deflection curves, fatigue injury

BIBLIOGRAPHY

1. Pachurin G.V., Goncharova D.A., Filippov A.A., Nuzhdina T.V., Deev V.B. Issledovanie protsessa ustalosti
avtomobil 'nykh materialov // 1zvestiya vuzov. Chernaya metallurgiya. - 2019. - Ne9. - S. 732-738.

2. Goncharova D.A., Pachurin G.V., Filippov A.A., Kuzmin N.A. Fatigue destruction of automobile construc-
tion materials // Journal of Physics: Conference Series. - 2019. - S. 012025.

3. Gamal El Sherbini, Chatterjee U.K., Sigsag S.C. On the separation of initiation and propagation stages in
transgranular stress corrosion cracking of alphabrass // Trans. Indian Inst. Metals. - 1976. - Ne6. - R. 447-448.

4. Terent’ev, V.F. Ustalost™ metallicheskikh materialov / Otv. red. N.P. Lyakishev - M.: Nauka, 2003. - 254 s.

5. Terent’ev, V.F. Ustalost™ vysokoprochnykh metallicheskikh materialov - M.: IMET RAN - TSIAM, 2013. - 515s.

6. Pachurin G.V., Goncharova D.A., Kuz'min N.A., Filippov A.A., Nuzhdina T.V. Protsess ustalostnoy pov-
rezhdaemosti listovykh avtomobil nykh staley // Tekhnologiya metallov. - 2019. - Ne8. - S. 16-22.

7. Pachurin, G.V. Tekhnologiya issledovaniya razrusheniya konstruktsionnykh materialov v raznykh uslovi-
yakh nagruzheniya: Uchebnoe posobie - Moskva: INFRA-M. - 2-e izd., ispr. i dop., 2021. - 204 s.

8. Pokhmurskiy, V.I. Korrozionnaya ustalost™ metallov - M.: Metallurgiya, 1985. - 207 s.

9. Ageev, N.P. Mekhanicheskie ispytaniya metallov pri vysokikh temperaturakh i kratkovremennykh nagru-
zheniyakh - M.: Metallurgiya, 1968. - 230 s.

10. Pachurinl G.V., Shevchenko S.M., Filippovl A.A., Mukhina M.V., Kuzminl N.A. Defining rolled metal
performance for cold bolt upsetting (bolt head) // IOP Conference Series: Materials science and engineering. - 327 . -
2018. - 032040.

11. Akimov, L.M. Vynoslivost™ zharoprochnykh splavov - M.: Metallurgiya, 1977. - 152 s.

12. Sulima, A.M. Poverkhnostnyy sloy i ekspluatatsionnye svoystva detaley mashin - M: Mashinostroenie,
1988. - 240 s.

13. Novikov, I.1. Metallovedenie v 2-kh tomakh - M.: Izdatel skiy Dom MISIS, 2009. - 496 s.

14. Sulima, A.M. Kachestvo poverkhnostnogo sloya i ustalostnaya prochnost™ detaley iz zharoprochnykh i ti-
tanovykh splavov. - M.: Mashinostroenie, 1974. - 256 s.

15. Galkin V.V. Strukturno-deformatsionnaya otsenka uprochneniya metalla v mnogooperatsionnykh
protsessakh kholodnogo deformirovaniya // Uprochnyayushchie tekhnologii i pokrytiya. - 2014. - Ne8. - S. 8-12.

16. Galkin V.V. K voprosu mikrostrukturnoy otsenki raspredeleniya plasticheskikh deformatsiy metalla kho-
lodno-vysazhennykh krepezhnykh izdeliy // Kuznechno-shtampovochnoe proizvodstvo. Obrabotka materialov
davleniem. - 2014. - Ne8. - S.11-14.

17. Gurov V.D., Vladimirov A.G. Uluchshenie kachestva krepezhnykh izdeliy i snizhenie raskhoda metalla pri
proizvodstve // Stal™. - 2005. - Ne12. - S. 52-54,

18. Goncharova D.A., Pachurin G.V. Issledovanie protsessa ustalostnogo razrusheniya listovykh materialov //
Nauchnye chteniya im. chl.-korr. RAN I.A. Odinga «Mekhanicheskie svoystva sovremennykh konstruktsionnykh mate-
rialov». - M: IMET RAN. - 2020. - S. 171.

19. Pachurin G.V., Goncharova D.A., Filippov A.A., Nuzhdina T.V. K otsenke protsessa ustalostnogo
razrusheniya listovykh avtomobil’nykh materialov // Progressivnye tekhnologii i sistemy mashinostroeniya. - 2019. -
Ne3(66). - S. 48-53.

20. Serensen, S.V. Dinamika mashin dlya ispytaniy na ustalost™ - M., «Mashinostroeniey», 1967. - 460 s.

11



mailto:obchim@nntu.ru
mailto:obchim@nntu.ru

Ne3-3(78) 2022 Ixcnayamauus, pemonm, 60cCMaHo6IeHUE

21. Terent'ev, V.F. Ustalost™ metallicheskikh materialov - M.: Nauka, 2002. - 248 s.
22. Terent'ev, V.F. Ustalost™ metallicheskikh materialov: ucheb. posobie - VVoronezh: Voronezh, tekhn. un-t,
2000. - 60 s.

23. Pat. RU 2 739 154 C1 Sposob prognozirovaniya parametrov ustalostnogo razrusheniya listovykh metalli-
cheskikh materialov.

Pachurin German Vasilievich Goncharova Daria Alekseevna

Nizhny Novgorod State Technical University Tomsk State University

Address: Russia, 603950, Nizhny Novgorod, Minina str., 24 Address: Russia, 634050, Tomsk, Lenin Ave., 36
Doctor of technical sciences Candidate of technical sciences

E-mail: obchim@nntu.ru E-mail: obchim@nntu.ru

12 Mup mpancnopma u mexnono2uiuecKux Mauiun




Mup mpancnopma u mexnonocuueckux mawiun 2022

TEXHOJIOIT'HYECKHE MALIIHHBI

Hayunas craths
YJIK 678.019.391
doi:10.33979/2073-7432-2022-3(78)-3-27-34

A.A. )KOCAH, M.M. PEBAKHH, 1.C. KY3HELIOB

AHAJIN3 COCTOSIHUS U3HOIIEHHOM I'YCEHMIIBI
CAMSO AG 3500 TPAKTOPA VERSATILE 570 DT

Annomanus. Ilposeden ananuz ycioguul 3KCRIYamayuu u 0epekmos 603HUKAIOWUX HA PE3UHO-
apmuposannou eycenuye Camso AG 3500. Pesunoapmuposannas eycenuya CAMSO AG 3500 sxcnay-
amuposanacey na mpaxkmope Versatile 570 DT. Dmom mpaxmop npednasnauen 6 nepgeyio ouepeds 0Jisi
CpeoHux u KpynHwix xossicms. Hapabomka ucciedyemvix pesuHoapMupoBaHHblx 2yceHuy CoCmaeuid
493 momouaca. CoxpanuBuiascs 8bIComa SPYHmMo3ayenos 8 HenogpedicOenHol yacmu cocmaguna 49
mm. Pesunoapmuposannvie cycenuysl okazuléaiom meHvuiee 8030elicmeue Ha ONOPHYI0 NOBEPXHOCMb
npU 3MOM UX NPUMEHEHUE YIYUUIaenm mexHUKO-9KOHOMUYecKue noKazamenu MauunHo-mpakmopHozo
azpezama, 0OHAKO UX IKCHIYAMAayus umeem pso cneyupuieckux ocobeHHocmell.

Knroueewte cnosa: osuscumens, pe3uHoapMupOBAHHAS 2YCeHUyd, USHOC, pecypc, YCMAaioCmHoe
paspyuienue.
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A.A. ZHOSAN, M.M. REVYAKIN, I.S. KUZNETSOV

ANALYSIS OF THE CONDITION OF THE WORN TRACK CAMSO AG
3500 OF THE VERSATILE 570 DT TRACTOR

Abstract. The article analyzes the operating conditions and defects that occur on the rubber-
reinforced caterpillar Camso AG 3500. The rubber-reinforced caterpillar CAMSO AG 3500 was
operated on a Versatile 570 DT tractor. This tractor is designed primarily for medium and large
farms. The operating time of the studied rubber-reinforced tracks was 493 hours. The remaining
height of the lugs in the undamaged part was 49 mm. Rubber-reinforced caterpillars have less im-
pact on the supporting surface, while their use improves the technical and economic performance of
the machine-tractor unit, however, their operation has a number of specific features.

Key words: mover, rubber-reinforced caterpillar, wear, resource, fatigue failure
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JIM BUHYXAH

AHAJIN3 TEHJAEHIIAN PA3BUTHA TEXHOJIOI‘PIFI I'PY30BBIX
IHHEPEBO30OK B KUTAUCKOU HAPOJHOMU PECITYBJIMKE

Annomayusn. bnokueiin nepesxcusaem Oyproe pazsumue u 061a0aem pegoioyUOHHbIM NONEH-
yuanom npumenenus 6 npunogicenusx Humennexmyanvuvix Tpancnopmmuvix Cucmemax (UTC).
FBnoxueiin moscno ucnonvzoeams 0151 cO30aHUsL 3aUUWEHHOU, HAOENHCHOU U OeYeHMPAalIU308aHHOU
A6MOHOMHOU CUCMEMbl, CO30A6ds1 HAUTYYULee UCNOIb308ANHUE YHACIEO08AHHOU UHPPACMPYKIMYPbL U
pecypcos. OOHUM U3 BAICHEUUUX BONPOCOB SGIAIOMCS BONPOCHL 6E30NACHOCTU, 8bI36AHHBIE IBOTII0-
yuen UTC ¢ cmopony yenmpanuzayuu. bvicmpopacmywue mexnonoeuu, exuoyas Mumepnem ee-
wett (IoT) u obnaunvle svivucienus, NO360sIOM 00pabamvieams OOILULYIO YACHb OAHHBIX, NPOBGO-
Oumsv AHanU3 u NPUHUMAMb PEULeHUS] YEHMPATU308AHHBIMU CUCTEMAMU.
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ANALYSIS OF TRENDS IN FREIGHT TRANSPORT METHODS AND
TECHNOLOGIES IN THE PEOPLE'S REPUBLIC OF CHINA

Abstract. Blockchain is undergoing rapid development and has revolutionary potential for appli-
cation in Intelligent Transportation Systems (ITS) applications. Blockchain can be used to create a se-
cure, reliable and decentralised autonomous system, creating the best use of legacy infrastructure and
resources. One of the most important issues is the security issues caused by the evolution of ITS to-
wards centralisation. Fast-growing technologies, including the Internet of Things (IoT) and cloud
computing, enable most data processing, analysis and decision-making by centralised systems.

Keywords: freight transport, blockchain, intelligent transport systems, Internet of Things,
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E.A. BJIM3HAKOBA, A.B. KYJIMKOB

NCCJIEJOBAHUE 3SHAYUMOCTH NOCTPOEHUSI BEPILIUH I'PADA
ITOCEBHBIX ITOJIEA JJISA IINTAHUPOBAHUA PABOTbBI
ABTOMOBUJIBHOI'O TPAHCIIOPTA HA MUKPOYPOBHE

Annomayus. IIposeden ananus nonosicenuss Boneoepadckou oonacmu cpedu azpaphvix pecuo-
Ho8 Poccuiickoii @edepayuu no ucciedosanuio noceguvix niowaoel. Ilpoananusuposansl pasHvle
Kamezopuu azponpomMbluieHHo20 Komnaekca Bonecozpadckoii obracmu, obecnevusaiowue ycmoi-
yugoe Npou3eo0Ccmeo 3epnosuix. Hccredosana mexnHonocudeckas cxema B030€Nbl8AHUS O3UMOT
nueHuYbl ¢ bl0eNeHUEeM NOZPAHUUHBIX CPOKOS8 GbINOJHEHUs onepayull i onpeoeienuem o06vemos
pabomel mpancnopma. Ycmanogieno, 4mo HauboIbwiue 3ampamvl npu blpAWUEAHUU O3UMOU
RUeHUYbL NPUXOOATCA HA NEPUOO YOOPKU U MPaHcnopmuposku ypoxcas. Ilpeonaeaemces naanupo-
samue pabomvi A8MOMOOUTLHO20 MPAHCHOPMA U KOMOAUHA NPU 8030€NbI8AHUU O3UMOU NUIEHUYb
BLINOAHAMb C NOMOWBIO MeopuU 2pagos. Aemopamu enepevie 6600UMCs NOHAMUE K MPAHCROPIMHAA
emKocmy epaga nocesnvix noaeiy. Hccredosan 8onpoc nocmpoenuss CmpyKmypul U eIUAHUA pas-
JUYHBIX PAKMOpo8 Ha (opmuposanue sepuiun spaga nocesuvix noaei o3umou nuwenuysl. Paspa-
bomansl OCHOBHBIE MPEOOBAHUS. K GKIIOUAEMbIM 8 BEPUUHY NOJAM 6030€1616AeMOU KYIbMYPbL.
Yemanoeneno, umo eudousmenenue epaga no cooam cesa3ano ¢ usmenenuem ce60060poma u cnpoca
HA 9KCHOPMHOE 3EPHO.

Kniouegvie cnosa: o3umas nuieHuyd, mexnoi02uieckas cxemd, mpaHcnopmuposKa ypoucas,
NAAHUPOBAHUE PabOmbl MPAHCHOPMA, Meopus 2pagos, MpaHcROPMHAA eMKOCMb 2pada, 8epuLuHa
epaga, cesoobopom, IKCnopmHoe 3epHo, MUKPOYPOBEHb
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E. A. BLIZNYAKOVA, A.V. KULIKOV

INVESTIGATION OF THE SIGNIFICANCE OF CONSTRUCTING THE
VERTICES OF THE GRAPH OF SOWING FIELDS FOR PLANNING THE
OPERATION OF MOTOR TRANSPORT AT THE MICRO LEVEL

Abstract. Analyzes the position of the Volgograd region among the agrarian regions of the
Russian Federation on the study of acreage. In the Volgograd region, the largest share is occupied
by the production of high-quality winter wheat. The different categories of the agro-industrial com-
plex of the Volgograd region that ensure sustainable grain production are analyzed. The technolog-
ical scheme of winter wheat cultivation with the allocation of boundary deadlines for operations and
the determination of the volume of transport work is investigated. It is established that the greatest
costs in the cultivation of winter wheat fall on the period of harvesting and transportation of the
crop. It is proposed to plan the operation of motor transport and combine harvesters in the cultiva-
tion of winter wheat using graph theory. The authors for the first time introduce the concept of
«transport capacity of the graph of sowing fields». The question of constructing the structure and
the influence of various factors on the formation of the vertices of the graph of winter wheat sowing
fields is investigated. The basic requirements for the fields of cultivated crops included in the top
have been developed. It is established that the modification of the graph by years is associated with
changes in crop rotation and demand for export grain.

Keywords: winter wheat, technological scheme, crop transportation, transport planning, graph
theory, graph transport capacity, graph vertex, crop rotation, export grain, microlevel.
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N.A. HOBUKOB, A .H. IEI'TAPb, JI.A. JIASAPEB, B.JI. MAXOHHWH

HCCJIEIOBAHUE CJIIOKHOI'O HEPEMEIEHUS TPAHCIIOPTHOTI'O
CPEJACTBA IIP1 ITPOBEAEHUUA TOPOXHO-TPAHCIIOPTHOU
IKCIIEPTHU3bI

Annomayusa. Ilpogeden ananusz npodIeMHbIX BONPOCOS, BO3HUKAIOWUX NPU NPOU3BOOCHEE OO-
POUCHO-MPAHCNOPMHOU SKcnepmu3sl. Bosnukaem neobxooumocms pacyema nepemeiyenus mpanc-
nopmuuix cpedcme (Oanee TC) 6 He cmanOapmuuIx YCI06UAX 8 PAMKAX UCCIEO08AHUL MEXAHUIMA
00podHCHO-Mpancnopmuozo npoucuiecmeus (Oanee J1I1), nOCKOIbKY Clandapmuvle UHCTNPYMeHMmbl
pacuema He no360JA0M CelNAC Peuiams HeKOmopble cmosiwue neped skcnepmom saoauu. Onpede-
JIeHbl OCHOBHblE YPAGHEHUS U CUCEMbL YPAGHEHULl, NO380IAIOWUEe Peuiamyb OaHHYIO 34044y Ha pas-
JIUYHBIX YPOBHSAX ClodHCcHOCIU. TIpednodceno peuierue 01 NOLYYeHUs HeOOX0OUMBIX UCXOOHBIX OAH-
HbIX 0151 OAHHOU 3a0a4U.

Knroueswie cnosa: JJopodicro-mpancnopmuoe npoucuiecmeaue, mpaHcnopmuoe cpedcmao, 0o-
PpooscHoe O8udicenUe, pacciedo8anue, IKCNEPmu3d, CIOHCHOe 08U CEHUe, A8MOMPAHCIOPMHAS meX-
HUKA
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AN. NOVIKOV, |LA. NOVIKQV, D.A. LAZAREV, V.L. MAKHONIN

INVESTIGATION OF THE VEHICLE COMPLEX MOVEMENT DURING
THE ROAD TRAFFIC EXAMINATION

Abstract. Investigation of road traffic accidents (hereinafter referred to as accidents) in the Russian Federa-
tion currently uses outdated and averaged models and techniques. Despite the recent years’ developments in the meth-
odological literature, their implementation is local and is not applied to every particular case. The study of the final
stage of the accident mechanism is not the exception, when the vehicle continued its movement after interacting with an
obstacle in a state of complex movement. Therefore, the construction of a functional universal computational model of
complex vehicle movement based on basic physical principles within the framework of road transport expertise is an
urgent task.

Keywords: traffic accident, vehicle, traffic, investigation, examination, complex traffic, motor vehicles
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KOMILIEKCHBIA ITOJIXO0/I K ONPEJEJEHUIO MEXAHU3MA
JOPOKHO-TPAHCIIOPTHOI'O ITPOUCHIECTBUA

Annomayus. Ilpoeeden ananuz npoORIEMHBIX BONPOCOS, BOZHUKAIOWUX NPU NPOU3BOOCHBE OOPOANCHO-
mpancnopmuou sxcnepmusel. Ilpuseoenvl cogpemenivle Memoobl 0N PeuweHUs YACMHbIX 3a0ay (8 mom uucie npeo-
JIOJICeHHble asmopamu), Komopule no3goasiom paccmompems mexanusm JTI1 ¢ yenom. [Ipednoscensvt uncmpymenmol
0151 peutenus OaHHbIX 3a0at.

Kntouesvle cnoea: 0opodscHO-mpancnopmuoe npoucuiecmeue, mpancnopmnoe cpeocmeo, 00POAICHOe JGUICe-
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AN. NOVIKOV, ILA. NOVIKOV, D.A. LAZAREV, N.A. ZAGORODNIY

AN INTEGRATED APPROACH TO DETERMINING THE MECHANISM
OF A ROAD TRAFFIC ACCIDENT

Abstract. The analysis of problem issues which occurs in the production of the road traffic ex-
pert determination is carried out in this paper. There is a need to solve particular problems within
the framework of determining the mechanism of a road traffic accident (hereinafter referred to as an
accident), since the lack of methods for determining a number of complex situational mechanisms
does not allow the expert to solve these particular problems now. Modern methods for solving par-
ticular problems (including those which proposed by the authors) are presented. They allow us to
consider the mechanism of an accident as a whole. Means for solving these are proposed.

Keywords: traffic accident, vehicle, traffic, investigation, examination, complex traffic, motor
vehicles
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.M. MUXHEBHY, O.B. IIOITOBA

OIIPEAEJIEHUE KPUTEPUEB IIEJIECOOBPA3ZHOCTHU BHEJIPEHUA
CUCTEMBI BRT (BUS RAPID TRANSIT)

Annomayusn. Tpancnopm oOwe2o nOIb306aHUSL 80 MHOSUX CIPAHAX MUPA CE200HS He Bbl3bl-
saem 60abLUI020 008EPUsL Y NACCANCUPOB. ABMOOYCHBIE NEPEBO3KU CIUUKOM YACHO HEHAOENCHDL, He-
VOOOHBL U onacHvl. B omeem na smo cneyuanucmol ¢ obracmu MpAHCNOPMHO20 NAAHUPOBAHUS U
20CY0apcmeeHHble YUHOBHUKY UHO20A 0OPAUATUCS K YPE3GbIUAIHO 00PO2OCMOSWUM ATbMePHAmMU-
8aM RACCANCUPCKO20 MPAHCNOPMA, MaKum Kak memponoaumer. OOHAKO cywjecmayem anbmepHa-
MUBAa MexNcOy HUKUM YPOsHeM 0bCaydcusanus u evicokumu 3ampamamu. Bus Rapid Transit (BRT)
ModKcem npedocmasumy 6blCOKOKAYECMEEHHble YCayeu 0OWecmeeHHo20 mpaHcnopma, noooOHble
Mempo, 3a 20pa300 MEHLULYIO CIOUMOCHb 8 CPAGHEHUU ¢ OPYUMU BAPUAHINAMU.

Kniouesvle cnosa: cxopocmuoii agmoOyCHbllli MPAHCNOpM, NACCANCUPCKUL MPAHCHOPM,
MapuipymHas, cemos, MpaHCROPMHAs UHDPACMPYKMYPA, MPAHCHOPMHBII KOMNLEKC, MPAHCNOpN-
Hoe obcnyxcusanue
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.M. MIKHNEVICH, O.V. POPOVA

DETERMINING THE CRITERIA FOR FEASIBILITY
OF INTRODUCING BUS RAPID TRANSIT SYSTEM

Abstract. Public transport in many countries of the world today does not inspire much confi-
dence among passengers. Bus transportation is too often unreliable, uncomfortable, and dangerous.
In response, transport planners and government officials have sometimes turned to extremely costly
passenger transport alternatives such as the subway. However, there is a trade-off between low ser-
vice levels and high costs. Bus Rapid Transit (BRT) can provide high quality subway-like public
transport services at a much lower cost than other options.

Keywords: bus rapid transit, passenger transport, route network, transportation infrastructure,
transportation system, transportation service
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METOJ0JIOTUA CTPATUOUKALIMU CYBBEKTOB P® 110
COCTOAHUIO BE3OITACHOCTH AOPOKHOI'O IBU/KEHUA

Annomayus. Ilpeomemom ucciedo8anus A6IAEMcA COCMOAHUE OE30NACHOCU 00OPOHCHO2O
osuorcenus cyovekmos Poccutickoti @edepayuu. IIposederno ucciedosanue nokazamenei aaputiHo-
cmu, opMUPYIOWUX YPOBEHb COCMOAHUS OOPONHCHO2O 08UdNCeHUst pecuornoe PD u ux medxcpesuo-
HabHOe conocmasnerue. Bvisienena Oucnponopyus 6 ypoeHe coOCMOAHUA A8APULHOCU HA ABMOMO-
ounvrom mpancnopme. Ilpogedena knaccuguxayus pecuoHo8 no NPU3HAKAM, ONPeOeaOWUM 61U
HUle 4enogeyeckozo hakmopa Ha 6e30NacHoCms 00POAHCHO20 d8udcenus. Ipu nposedenuu ucciedo-
8aHULl UCTIONBL306ATUCL MEMOObL CINAMUCTIUYECKO20 U KIACmepHo2o ananusa. IIpogedennvie uccie-
008aHUst HeOOXOOUMbL 0151 BLIPADOMKU KOHKDEMHBIX NOOX0008 U peKoMeHOayull 6 obaacmu obecne-
yenus 6e30NaACHOCMU OOPOIHCHO20 08UdICEHUA CYObekmog Pd.

Kniouesvie cnosa: cocmosanue 6e30nacnocmu 00pOHCHO20 OBUNCEHUA, PAHHCUPOSAHUE, KIAC-
cuguxayus, cmpamugpuxayus, cyovexmol PO
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I.LE. ILYINA, E.E. VITVITSKY

METHODOLOGY OF STRATIFICATION OF THE SUBJECTS OF THE
RUSSIAN FEDERATION ON THE STATE OF ROAD SAFETY

Abstract. The subject of the study is the state of road safety in the subjects of the Russian Fed-
eration. The study of accident rates forming the level of traffic conditions of the regions of the Rus-
sian Federation and their interregional comparison is carried out. The disproportion in the level of
the accident rate in road transport has been revealed. The classification of regions according to the
characteristics determining the influence of the human factor on road safety is carried out. Methods
of statistical and cluster analysis were used in the research. The conducted research is necessary to
develop specific approaches and recommendations in the field of road safety in the subjects of the
Russian Federation.

Keywords: state of road safety, ranking, classification, stratification, subjects of the Russian
Federation
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J1.B. KAIICKHI1

CAIIP OLIEHKM PEIIEHUM MO OPTAHM3AIIMU JJOPOXHOI'O
JABU/KEHUA U PASBBUTHUIO TPAHCIIOPTHBIX CUCTEM

Annomayusn. Tpancnopmuas cucmema u OpeaHu3ayus OBUICEHUs HECYI OMEEMCMBEHHOCHb
3a NOBLIWEHHDBIL YPOBEHb 8bIOPOCOE BPEOHBIX BEWeCME 8 amMocdepy, 3amopsl Ha 00po2ax U ded-
putinocmys. OHa A6719emMcs OCHOGHbIM HANPAGIEHUeM OJisl HEenpepbl6HO20 YCMOUYUBO20 IKOHOMUYE-
CK020 pocma 3a cuem ONMUMU3AYUY NPUHUMAEMBIX DEUleHUTl N0 OP2AHU3AYUYU OGUIICEHUS U OYEHKU
ux sgppexmusnocmu. Imo coepaicueaemcs OMcymcmauem agmomMamusupoOSaHHol CUCHeMbl OYeHKU
OAHHBIX MEPONPUAMULL HA OCHOBE YUema KOMHIEKCHO20 KpUumepus - A8apuiiHblX, IKOHOMUUECKUX,
9KON02UUECKUX U COYUATILHBIX NOMEPb 8 OOPOICHOM Oudcenuu. Paspabomka u enedpenue maxozo
CAIIP noszeonum npunumams ONMuMaibible peuwenus Ha CMaouu npoeKmuposanus U npuHamus
pewienutl, COKpamums mpyooEMKOCMb ONMUMUSAYUOHHBIX PACYEO8 U COendem BO3MONCHBIM
060cHO8aNUE TIODBIX PEeUEeHUTl NO KPUMEPUIO MUHUMUZAYUY COBOKYNHLIX NOMeEPb 8 MPAHCNOPMHOU
cucmeme.

Kniouesvie cnosa: mpancnopmuasn cucmema, nomepu, 3P@HexkmusHocms, opeanusayus O0su-
JICEeHUsl, NPUHAMUE PeuleHUl, CUCIeMA AGMOMAMUIUPOGAHHO20 NPOEKMUPOBAHUs
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CAD FOR THE EVALUATION OF DECISIONS ON THE ORGANIZATION
OF ROAD TRAFFIC AND THE DEVELOPMENT OF TRANSPORT
SYSTEMS

Abstract. The transport system and organization of traffic is responsible for the increased level
of emissions of harmful substances into the atmosphere, traffic congestion and accidents. It is the
main direction for continuous sustainable economic growth by optimizing the decisions made on the
organization of traffic and evaluating their effectiveness. Such a system is able to exclude unneces-
sary trips by private car, increase the attractiveness of route passenger transport, eliminate the gen-
eration of unnecessary trips, taking into account the development of individual mobility and non-
motorized transport by making optimal decisions on the organization of traffic. This is constrained
by the lack of an automated system for evaluating these activities based on a comprehensive criteri-
on - accidental, economic, environmental and social losses in road traffic. The development and im-
plementation of such a CAD system will make it possible to make optimal decisions at the design
and decision-making stage, reduce the complexity of optimization calculations and make it possible
to justify any decisions based on the criterion of minimizing total losses in the transport system.

Keywords: transport system, traffic organization, stability, mobility, losses, efficiency, traffic,
CAD system
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OIIEHKA D®®EKTUBHOCTU METOJA MYPABBMHOM KOJIOHUN
JJIA PEHHEHUSA 3AJIAYU MAPIIPYTU3ALIMU TPAHCIIOPTA

Annomayuu. Paccmampusaemcsa 00un u3z Mema-36pUCcmuieckux Memooos peuleHus 3a0adu
Mapupymuzayuy mpasncnopma - mypasbunulii arzopumm. Ipusedensvt e2o sapuayuu. Paccmompen
aAneopuUmMM Memooa, e2o Mamemamuyeckas mooeib u napamvempul. Paccmampusaiomes smanwt an-

20pummu3ayUY 8 nPogeccuoHarbHol cpede moderuposanus AnyLogic.
Knrouesvie cnosa: 3a0aua mapupymuzayuy mpawcnopma, mypasvunsiil areopumm, AnyLogic,
2-opt-heuristic
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A.l. MASLEEV, A.D. KULYAZIN, M.P. KARETNIKOVA, A.V. LIPENKOV

EVALUATION OF THE EFFICIENCY OF THE ANT COLONY METHOD
FOR THE VRP PROBLEM

Abstract. The paper considers one of the meta-heuristic methods for the VRP problem - the ant
colony aldorithm. Its variations are given. The algorithm of the method, its mathematical model and
parameters are considered. The stage of algoritmiztion are considered in AnyLogic professional
modeling environment.

Keywords: ant colony algorithn, AnyLogic, vehicle routing problem, 2-opt-heuristic, ant colony
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A.B. IOMBAJISZIH, E.E. ITATAJIOBA

PA3PABOTKA MEPOIIPUSITUHI 11O OPTAHU3AIIMA JOPOKHOI'O
JABU/KEHUA B 'OPOJAX C YHETOM 9KOJIOTUYECKHUX
IHAPAMETPOB

Annomayun. Paccmompenvt opeanuzayuoHHble MEPONPUAMUSL NO COKPAUEHUIO He2AmUEHO20
GIUAHUA asmompancnopma Ha 030yuinylo cpedy. Ha npumepe 2. Pocmosa-na-/lony npogedeno
MAKpOMOOenUpoBanue mpancnopmHslx NOMOKO8 C OYEHKOU BbIOPOCO8 3a2PAHAIOUWUX Gelyecms Om
dguzameneli GHYMpeHHe20 c2opanus ¢ npumeneruem npoepammnozo komniexkca COPERT 4.

Knrouegvie cnoea: memoovi no opeanuzayu 00POHCHO20 OBUICEHUS, MPAHCROPMHBIL NOMOK,
VAUUHO-00POJICHAS CeMb, BbIOPOCL 3A2PAZHAIOWUX BeUeCE
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A.V. DOMBALYAN, E.E. SHATALOVA

DEVELOPMENT OF MEASURES FOR THE ORGANIZATION OF
TRAFFIC IN CITIES, TAKING INTO ACCOUNT ENVIRONMENTAL
PARAMETERS

Abstract. Organizational measures to reduce the negative impact of vehicles on the air envi-
ronment are considered. Using the example of Rostov-on-Don, a macro-modeling of traffic flows
with an assessment of emissions of pollutants from internal combustion engines using the COPERT
4 software package was carried out.

Keywords: methods of traffic management; traffic flow; road network; emissions of pollutants
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BAJTAHC UHTEPECOB TPOMBIINJIEHHOT'O HPEAIIPUATHUA
N UCITOJIHUTEJIA ABTOTPAHCHHOPTHBIX YCJYT
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V.M. KURGANOQOV, V.N. MUKAEV

BALANCE OF INTERESTS OF AN INDUSTRIAL ENTERPRISE
AND CONTRACTOR OF MOTOR TRANSPORT SERVICES

Abstract. The essence of the balance of interests of an industrial enterprise and a contractor of
motor transport services is revealed. The mechanism for ensuring the balance of interests is formal-
ized in the form of an optimization economic and mathematical model. The condition for adjusting
the balance of interests is formulated, which consists in the fact that the maximization of the custom-
er's budget savings on motor transport services for its units is achieved if the carrier has reserves to
ensure transportation capabilities by increasing the efficiency of using the vehicle fleet. A method
for calculating these reserves is proposed.

Keywords: industrial enterprise, road transport, balance of interests, carrying capacity, vehi-
cle fleet
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S.A. LYAPIN, D.A. KADASEV, N.V. VORONIN, N.M. ZHEREBTSOVA

ASPECTS OF DIGITAL TRANSFORMATION OF THE TRANSPORT
INDUSTRY IN THE REGION

Abstract. The research is aimed at analyzing growth points and building an algorithm for in-
teraction between government agencies, enterprises and organizations, as well as managing com-
ponents of the transport system of the region, taking into account development strategies and trajec-
tories, national projects, regional programs for improving the development of the transport com-
plex. Within the framework of the study, the correlation of federal and regional programs in the field
of personnel policy, road management and road transport were carried out. Promising areas of an
integrated nature are highlighted, allowing to develop more advanced approaches to the manage-

ment of the transport system of the region.

Keywords: state policy in the field of road transport; transport industry; digitalization of

transport systems
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M.U. MAJIBIIIIEB

IPUHIUIIbBI BHEAPEHUS BICTPOPA3BUBAIOIIUXCSI
MHHOBAIIMOHHBIX TEXHOJIOI'MA
B TPOLHECCHI TPAHCIIOPTHOM JIOTUCTUKHU

Annomayun. OOOCHOBAHA AKMYANLHOCHb NPOOAEMbl YNPAGIEHUS 6HEOPEHUeM UHHOBAYUOH-
HbIX MEeXHONIo2UNl 8 MPAHCHOPMHO-NI02UCTUYECKUe npoyeccyl. Bviasnenvl 3agucumocmu pacnpo-
CMpanenust UHHOBaYUll 0m 00vemMa PUHAHCUPOBAHUS, NPUHAOLEICHOCTU CYOBEKMA HEOPEHUs. 20C-
VOApCMEEHHbIM OP2AHAM BACTIU UNU YACTHBIM JUYAM, YPOBHSI IKOHOMUHLECKO20 PA3BUMUS PEUo-
Ha. [lpoananuzupogansvl oanHvle 0 QUHAHCUPOBAHUU U UHHOBAYUOHHOM DA3BUMUU OP2AHUZAYUU U
ompacaei skoHomuku. Iloomeepoicoeno omcymemsue 3a8UCUMOCU YPOBHS UHHOBAYUOHHO20 pA3-
BUMUSL UCKTIOYUMETbHO 0m 00vemo8 ¢unancuposanus. Onucanvl coyudibHble Mooenu pacnpo-
CmpaHeHusi UHHOBAYUL, U3 KOMOPBIX 8 MPAHCHOPMHOU JNOSUCMUKE NPU 0DO3HAYEHHBIX YCI08UAX
Modicem bvimb npumenena cemesasi mooens. C no3uyuu ecmecmeeHHo-HaAy4YHO20 H00X00a GbloeNeHd
9KOHOPU3UYECKUE MOOeb, NO3BONAIOWASL OCYWECMBNAMb ynpasienue oudgysueti unnosayuil. 060-
3HAYEeHbl maKue mpebo8anus K UHHOBAYUAM, KaK OOCMYNHOCMb U npocmoma eneopenus. llpuseden
npumep UHHOBAYUOHHO20 UHCIPYMEHMA 06ecnedeHUst OMHUKAHATbHOCMU 8 YIPAGIeHUU YensMu no-
CMAsoK, COOMEEMCMEYIOWe20 0003HAYEHHbIM MPedOBAHUM.

Knrueevte cnosa: mpancnopmuas i02ucmuKd, mMooeiu pacnpocmpanenus UHHO8ayull, oug-
@dy3us UHHOBAYUOHHBIX TMEXHONO2UU, NPUHYUNLL BHEOPEHUsl, 3A8UCUMOCHb OM (DUHAHCUPOBAHUSL,
CMAamucmuKa UHHOBAYUOHHOU AKIMUBHOCMU, IKOHODU3UUECKAsT MOOelb, Yupposvle UHPOPMAYUOH-
Hble MexHONI02UU
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M.I. MALYSHEV

PRINCIPLES OF INTRODUCING RAPIDLY DEVELOPING INNOVATIVE
TECHNOLOGIES INTO TRANSPORT LOGISTICS PROCESSES

Abstract. The relevance of the problem of managing the introduction of innovative technologies
in transport and logistics processes is substantiated. Dependences of the spread of innovations on
the amount of funding, ownership of the subject of implementation by state authorities or private in-
dividuals, and the level of economic development of the region are revealed. Data on financing and
innovative development of organizations and sectors of the economy are analyzed. It is confirmed
that the level of innovative development does not depend solely on the amount of financing. Social
models of innovation distribution are described, of which a network model can be applied in
transport logistics under the indicated conditions. From the standpoint of the natural-scientific ap-
proach, an econophysical model has been identified that allows managing the diffusion of innova-
tions. Such requirements for innovations as accessibility and ease of implementation are indicated.
An example of an innovative tool for providing omnichannel in supply chain management that meets
the specified requirements is given.

Keywords: transport logistics; innovation diffusion models; diffusion of innovative technolo-
gies; implementation principles; dependence on funding; statistics of innovative activity; econophys-
ical model, digital information technologies
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J.1O. KOYEI'YPA, JL.Lb. MUPOTUH, E.A. JIEBE/IEB

HUPPOBU3ALIUA YIIPABJIEHUA U KOHTPOJIA
TPAHCIIOPTHO-IOI'NCTUYECKHUM OBECIIEYEHHUEM
PECYPCOJOBBIBAIOHIEI'O KOMIIVIEKCA

Annomayun. Onucana cucmema YNpaeienust U KOHMPOSs MPAHCHOPMHO-I0SUCMUYECKUM
obecneuenuem pecypcooobwisarouje2o komniexca. Ipedcmasnenvl smanvl npoyecca YnpagieHus u
Kowmpos. Beipabomana ronyenmyanvnas mooenv ynpaeieHus mMpancnopmHO-I0SUCHIUYECKO20
obecnedenusi ¢ UCNONL30BAHUEM MeopUU 2papos, KOmopas A6IAemcss 0CHO80U OJisk NOOOOHBIX Cu-
cmeM Ha basze UCKYCCmEeHH020 UHMELLeKmA.

Kniouesvie cnosa: yugposuzayus, cucmema ynpagieHust U KOHMPOJs, Hehmezazoeas npo-
MbUUTIEHHOCHb, PecypcoO0Obl8aiouull KOMIIEKC, 2pag), UHGOPMAYUOHHbIE NOMOKU, NPOYECChl U
noonpoyeccol
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D.Y. KOCHEGURA, L.B.MIROTIN, E.A.LEBEDEV

MANAGEMENT AND CONTROL DIGITALIZATION FOR TRANSPORT
AND LOGISTICS SUPPORT OF THE RESOURCE-EXTRACTING
COMPLEX

Abstract. The article describes the management and control system for transport and logistics
support of the resource-extracting complex. The stages of management and control processes are
presented. A conceptual model for transport and logistics support management has been developed
using the graph theory, which represents itself a basis for artificial intelligence systems.

Keywords: digitalization, management and control system, oil and gas industry, resource-
extracting complex, graph, information flows, processes and subprocesses
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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
COJEPIKUT OT 4 110 9 CTpaHuI; BCE CTPAHUIIBI PYKONNCH AOJIKHBI HIMETh CIUIOIIHYIO HyMEPAaIHIO;

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

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

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

- aHHOTALlMM BceX MyOJIMKYEeMbIX MaTepualioB, KIIIOUYEBHIE CI0Ba, HH(opManus 00 aBTOpax, CIHCKU JINTEepary-
pBI OyIyT HAXOJUTHCSI B CBOOOIHOM JIOCTYIIE HA CaliTe COOTBETCTBYIOIIETO JKypHaNIa U Ha caifite Poccuiickoil Hay4aHOM
aneKkTpoHHOH OndmmoTexu - PYHOB (Poccuiickuit HHASKC HAYYHOTO IIUTHPOBAHMSA).

TPEBOBAHMS K COJIEPKAHUIO HAYYHOM CTATbA

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

Beeoenue

Yxaxxute nenu paboTsl M IPEIOCTaBbTe JOCTATOUHBIN HAaKOIUICHHBIH OMBIT, H30erast HoApoOHOro 0030pa Jiu-
TepaTypsl WK 000OIEHHBIX PE3YJIHTATOB.

Mamepuan u memoowt

IIpenocraBbTe NOCTATOYHO MOAPOOHBIX CBEACHMH, YTOOBI MOKHO OBIJIO BOCHIPOHU3BECTH PA0OTY HE3aBUCHMBIM
uccienoBareraeM. MeToapl, KOTOpbIE YK€ OIyOJIMKOBAaHBI, JOJDKHBI OBITh OOOOMICHBI M yKa3aHbI CChUIKOW. Ecim BbI
LUTUPYETEe HEMOCPEACTBEHHO M3 paHee ONMyOJIMKOBAHHOTO METO/Ia, UCIIONIb3YyHTe KaBbIUKU U TaK)KE CChLIAWTECh Ha HC-
TOYHHK. JIF0Oble H3MEHEHU CYIIECTBYIOIUX METOA0B TaKXKe TOJKHBI OBITh OIMCAHBI.

Teopus / pacuem

Paznen «Teopus» nomkeH MPOIIUTh, @ HE MOBTOPSAThH MPEABICTOPHIO 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 TOIDKHBI OBITH YETKMMHU M KPATKUMHU.

Obcysycoenue

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

Boisoowt

OCHOBHBIE BBIBOJBI 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

Cratps noimkHa ObITh HaOpaHa mpudToMm Times New Roman, pasmep 12 pt ¢ oguHApHEIM HHTEPBAJIOM, TEKCT BbI-
PaBHUBAETCS IO MMHUPHHE; a03aIHBINA OTCTYTI - 1,25 cM, mpaBoe moste - 2 cM, JIeBOE I0JIe - 2 CM, MOJISI BHU3Y M BBEPXY - 2 CM.

Oo0s3aTenbHbIE 31eMEHTBI:

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

-annomayus (Ha pPyCCKOM W aHTIHICKOM SI3BIKE) - OMUCHIBACT LIENH U 3a7a4H MIPOBEJCHHOTO MCCIEOBAHUS, a
TaKXXe BO3MOXKHOCTH €r0 NMPAaKTHYECKOr0 MPUMEHEHHS, YKa3bIBaeT, YTO HOBOTO HECET B cebe MaTepHai; peKoMeHIye-
MBI cpeHuil 00beM - S00 medaTHBIX 3HAKOB,

-K10uegble ¢1068a (Ha PyCCKOM 1 aHTJIMHCKOM SI3BIKE) - 3TO TEKCTOBBIE METKH, 110 KOTOPBIM MOKHO HaliTH cTa-
TBIO TIPU TTOWICKE M OTPEIEIHUTH MPEIMETHYIO 00JIacCTh TEKCTa; OOBIYHO MX BBIOMPAIOT W3 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 mIpoIrycKOM OJIHOM CTPOKH - BBIPOBHEHHBIE IO IIEHTPY CTpaHHUIBI, O3 ab3alHOro OTcTyna M HaOpaHHbIE
MIPOITMCHBIMHA OyKBaMU CBETJIBIM mpudToM 12 pt nautmans! u Gpamunun asropos (M.11. UBAHOB).



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

- C mporryckoM omHON CTPOKH - KpaTkast (He Oomee 10 cTpok) aHHOTaIms, HabpaHHas ¢ ab3allHOTO OTCTyIIA
KypcuBHBIM mpudtom 10 pt Ha pycckoMm si3bike. C a03a1HOTO OTCTYIIA - KJIIOYEBBIE CJIOBA HA PYCCKOM SI3BIKE.

- Tekct craThy, HAOpaHHBIH OOBIYHBIM MIPU(PTOM HPAMOTO HauepTaHus 12 pt, ¢ abzarHON 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)

YupexneHne Ui OpraHnu3amus

Anpec

YueHas cTeneHb, y4eHOe 3BaHUE, JOJHKHOCTD

OnexTpoHHas moura (0OBIYHBIN MpPHUPT)

- C mpoIrycKoM OIHOHM CTPOKH - BBIPOBHEHHBIE IO IIGHTPY CTpPaHUIIBI, 03 ab3alHOro OTCTylla M HaOpaHHBIC
MPONUCHBIMU OYKBaMH CBETIBIM MpudToM 12 pt MHUIMANIEI U GaMUIUK aBTOPOB (HA aHTJIMHCKOM SI3bIKE).

- C mporycKoM OJIHOM CTPOKHM - 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 oTcrymna, puBOJIATCS HaOpaHHbIe 00BIYHBIM mpudTOoM 10 pt cBegeHuUs 00 aBTOpax (Ha aHIIIUIA-
CKOM $I3BIKE).

TABJULbI, PUCYHKH, POPMYJIbI

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

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

®DopMmyIbl, BHEAPEHHBIE KaK N300pakeHNe, He IOMyCcKatoTcs !

Pycckue u rpedeckue OyKBBI, a Takke 00O3HAUCHMS TPUTOHOMETPHUYCCKHUX (YHKIHH, HAOMPAIOTCS MPSIMBIM
mpHU(TOM, JTATUHCKUE OYKBBI - KYPCHBOM.

@DopMyIIBl pacloaraioT Mo HEHTPY CTPAHHUIBI M HyMEpYIOT (TOJIBKO T€, Ha KOTOPHIE MPUBOAAT CCBUIKH); I10-
PAIKOBBIM HOMep (popMyIbl 0003HaUaeTCsl apadCKUMHU UPPaMH B KPYTIIBIX CKOOKaxX OKOJIO IMTPABOTO TIOJISt CTPAHHIIBL.

B ¢opmynax B kauecTBe CHMBOJIOB CIIEIyeT IPUMEHSATh 0003HAYEHHs, YCTAHOBICHHBIC COOTBETCTBYIOIIMMH
cragaptamu. OnrcaHue HaYMHAETCS CO CJOBa «rie» 0e3 aBoerouns, 6e3 ab3alHOTO OTCTYIA; MOSCHEHHE KaKJOoro
CHMBOJIa JaeTCsl C HOBOM CTPOKH B TOM MOCIIEIOBATENILHOCTH, B KOTOPOM CHMBOJIBI IIPUBENEHBI B (hopmylie. EquHuUIb!
M3MEpPEHUs AAI0TCS B COOTBETCTBUU ¢ MexxayHapoaHoi cuctemoit equnuy CH.

Ilepenocuts (GopMysbl Ha CIETYIOIIYIO CTPOKY HOIYCKAaeTCs TOJBKO Ha 3HaKaX BBITIOJHAEMBIX OIepanui,
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 HEMIOCPEICTBEHHO IIOCIIE TEKCTa, B KOTOPOM OHH YIIOMUHAIOTCSI BIIEpBbIE. PUCYHKH, YHCIIO KOTOPBIX JJOJKHO OBITH
JIOTMYECKH OTIPaBJIaHHBIM, MIPEACTABISIFOTCS B BUJE OT/AENBHBIX (aiinoB B popmare *.eps (Encapsulated PostScript) mim
TIF pa3smepom He menee 300 dpi.

Ecnm pucyHok HeO0BIIOro pazmepa, JKenaTeIbHO ero 00TeKaHHe TEKCTOM.

INoamucu k pucyHKaMm (HOJTY>KUPHBIH WpHGT KypcuBHOTO Hauepranus 10 pt) BEIpaBHUBAIOT IO LIEHTPY CTpa-
HUIIBI, B KOHIC MOAIMCH TOYKA HEC CTAaBUTCA, HAIIPUMED:

Pucynok 1 - Texcm noonucu

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

Tabauubl JTOJDKHBI COMPOBOXKAATHCS CCHUIKAMH B TEKCTE, MPHU CCHUIKE CIEIYET MHUCATh CIOBO «TabiuIay C
yKa3aHUEM ee HoMepa.

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

CnoBo «Tabimma» pa3MeniaeTcs 1o JIeBOMY Kparo, I0ciie Hero 4epe3 THPE PacIoiaracTcsl Ha3BaHUe TaOIHIIbI,
Hanpumep: Tabmurma 1 - Tekct Ha3BaHUSA

Ecnu B KoHIE cTpaHuUIBl TabiaMLa MPEPHIBACTCS U €€ NMPOAOJDKEHHE OyAeT Ha Clielylollel CTpaHule, HUXK-
HIOIO T'OPU3OHTAIBHYIO JMHHUIO B TEPBOI 4acTH TabJMubl He NMpoBoisAT. Ilpu mepeHoce yacté TaONUIBI Ha JPYTYIO
CTpaHMIly HaJl HeHl mumryT cioBo «IIpomomkeHue» U yka3piBatoT HoMep Tabmuibl: [Ipumep: TIpomomkenue Tadmumb! 1

Hywmepanus rpad tabnumbl apadbckumu nudpamMu He0OX0AMMa TOJIBKO B TEX CIydasX, KOT/ia B TEKCTE HMEOT-
s CCBUIKH Ha HUX, TIPH JICJICHUH TaOJIMIIBI HA YacTH, a TAK)Ke MPH IepEeHOCce YacTH TaOJIUIIbI Ha CIEAYIONIYIO CTPAHHUILY.
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