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IKCIUVIYATALOUA, PEMOHT, BOCCTAHOBJIEHUE

Hayunas crates
YK 629.08
doi:10.33979/2073-7432-2022-1(79)-4-3-12

A.10. POUYEB, K.K. HACTEIIAHHWH, 1.B. POANYEBA, K.B. BACUJILEB

HUHTEJUVIEKTYAJIBHASA CUCTEMA JTUATHOCTUKHA COCTOAHUA
CUCTEM U ATPET'ATOB ABTOMOBUWJIA

Annomayun. B cmamve paccmampusanaco 803mMoACHOCMb OUASHOCIMUKU COCHOAHUSA CUCTHEM
U azpe2amos asmMoMoOUNs ¢ NOMOUWBIO UCKYCCINBEHHOU HelpoHHOU cemu. B npoyecce npogedenus
9KCHepuUMeHma 6vii0 8bl0eeHO 08d PA3IUYHbIX COCMOSHUA 08U2Amens HA OCHO8e U300padiceHull
mepmozpamm. [ asmomamusupo8anHoll KiaccuuKayuy nOayYeHHbIX ¢ ROMOWbIO Meniosu3opa
U3006pAdCEHUTI MEPMOSPAMM NPUMEHAIOCh 0DYUeHUue C8EPMOYHbIX HeluporHbix cemeti ResNet. Ilony-
yeHHble OaHHble ObLIU PA3OUMbl HA 8bIOOPKe MPEHUPOBKU U Mmecmuposanus. /lantsie pa3ousanucs 8
coomuowenuu. 70 % - na ooyuenue u 30 % - na mecmuposanue. Ilpu nocredosamenviom pazoue-
HUU 0byuaiowas 6bl00pKa GblOUPALACH 8 HAYANEe 3aNUCU KANCO020 OMOETbHO20 ONbIMA, A MeCMo8as
- 6 konye. Jlyuwue pezyromamot 6viau noayyenst npu ooyuyenuu CHC ResNetl8. Tounocms mecmu-
POBAHUSL NPU CAYYANHOM cnocobe pazbuenus dannwvix cocmasuna 100 %.

Knrouesvie cnosa: osucamenv, OUacHOCMUKA, COCMOAHUE, UCKYCCMBEHHAS HEUPOHHAsS Cemb
(MHC), ceéepxmounas neupounas cemo (CHC)
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A.YU. RODICHEV, K.K. NASTEPANIN, I.VV. RODICHEVA, K.V. VASILIEV

INTELLIGENT SYSTEM FOR DIAGNOSING THE STATE OF VEHICLE
SYSTEMS AND ASSEMBLIES

Abstract. The article considered the possibility of diagnosing the state of systems and assem-
blies of a car using an artificial neural network. During the experiment, two different states of the
engine were identified based on the images of thermograms. ResNet convolutional neural networks
were trained for automated classification of thermogram images obtained using a thermal imager.
The data obtained was split into training and testing samples. The data was broken down in the ra-
tio: 70% for training and 30% for testing. With sequential partitioning, the training sample was se-
lected at the beginning of the recording of each individual experiment, and the test sample was se-
lected at the end. The best results were obtained when training the CNN ResNet18. The accuracy of
testing with a random method of data partitioning was 100%.

Keywords: engine, diagnostics, state, artificial neural network (ANN), high-precision neural
network (SNN)
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b.C. TPO®MMOB

METOIUKA HOPMHUPOBAHMS PACXOJOBAHUS TOIIVIMBA IS
JIEI'KOBbBIX ABTOMOBUWJIEHN B I'OPOACKHUX YCJIIOBUSAX
IKCIVIYATALIUN

Annomayus. B cmamve npeonodicen aneopumm mMemoouxuy, no3goa0uuti UCNoIb306amsy 63a-
UMOCBA3b MeMOO08 IKCHEPUMEHMANLHOL0 HADNIOO0EHUs, MEMO008 CINAMUCIUKY, MeopUY 8eposim-
Hocmell 011 YCMAHOB8NEHUsl 3aKOHA PACHPeOeleHUs. pAcX0008aHus MONIUBA 8 20POOCKUX YCIOBUAX
IKCNIYAmayuy 1eeK08020 asmomoouns ¢ dosepumenvroii gepoamuocmoio 0,95 u onpedenenus npe-
OenbHbIX 3Hauenull smux Hopm. Hayuno-memooduueckuii noOX00 ABAEMC HOBbIM & paspese NPax-
MUKU HOPMUPOBAHUS PACXO008AHUSA MONAUBA, NO3BOJIAEN NPUMEHANb NONPABOUHblE KOIPPDuyLeH-
mul K 6430601 HOpMe MAKUM 00pA30M, UMoObl UMO2080€ 3HAUEHUE COOMBEMCMEOBAL0 BETUYUHAM,
VCMAHOBIEHHbIM IKCNEPUMEHMANbHO. B cmamve npuseden npumep npumeHeHus Memoouxu O
HOPMUPOBAHUA PACX0008aHUA MONAUSA asmomoouna Renault Duster 6 3umMHux yciosusx sKcniya-
mayuu copooa Omcka.

Kniouesvie cnoga: 3axon pacnpedenenus pacxoo00o68anus monausd, 20poocKue YCio8us dKCHIy-
amayuu, 1e2Ko8oll agmomooUulb, npedenbivle HOPMbl pacxo0d MonIusd, NONPagoyHvle KodG@uyu-
eHmbl K 0a30801 HOpMe pacxoda moniusa, asmomoouns Renault Duster
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B.S. TROFIMOV

METHODOLOGY FOR REGULATION OF FUEL CONSUMPTION FOR
PASSENGER CARS IN URBAN OPERATING CONDITIONS

Abstract. The article proposes an algorithm of the methodology that allows using the relation-
ship of experimental observation methods, statistical methods, and probability theory to establish
the law of distribution of fuel consumption in urban conditions of operation of a passenger car with
a confidence probability of 0.95 and determine the limit values of these norms. The scientific and
methodological approach is new in the context of the practice of rationing fuel consumption, it al-
lows you to apply correction factors to the base rate, so that the final value corresponds to the val-
ues established experimentally. The article gives an example of the application of the methodology
for rationing the fuel consumption of a Renault Duster car in the winter operating conditions of the
city of Omsk.

Keywords: distribution law of fuel consumption, urban operating conditions, passenger car, lim-
iting fuel consumption rates, correction factors to the base fuel consumption rate, Renault Duster car
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MMPOTHO3UPOBAHME PECYPCA PECCOPHOM INOJIBECKHA
TPAHCIIOPTHOI'O CPEACTBA

Annomayusn. VsznodceHvl 0npocsl NPOSHOZUPOBAHUS Pecypca NOOBECKU U3 TUCTO8OU peccopbl
MPAHCNOPMHO20 CPeOCmBd C UCHONb30BAHUEM IHEP2o3ampam npu YUKIUYECKOM HASPYHCEHUU.
Ilpusedena ymounennas gopmyna pacuema suepeo3ampam, KOmopas umeem 6oee mecHylo Cés3b ¢
omKazamu O0emanell 8 YCI08UsAX IKCHIYyamayuu, yem Kunomempwl npobeea. Iloxasano, umo npu
OBUINICEHUU MPAHCTIOPIHO20 CPEOCMBA NPOUCXOOUM HASPYICEHUEe U pa3epydicenue no08ecKu, Onu-
cvlBaemble MEMoOOM paciema «Nemis 2UCMePe3Ucay.

Knrouegvie cnosa: npocnozuposanue, n008ecKa, HA2py304Hble pexcumbl, oeghopmayus noosec-
KU, CKOPOCMb POCA MUKPOMPEWUH, 30HA MEKYUe20 PeMOHMA
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I.F. DYAKOV

PREDICTION OF SUSPENSION RESOURCE VEHICLE

Abstract. The issues of forecasting the resource of the suspension from the leaf spring of the vehi-
cle using energy consumption during cyclic loading are presented. A refined formula for calculating
energy consumption is given, which has a closer connection with failures of parts in operating condi-
tions than kilometers of mileage. It is shown that when the vehicle is moving, the suspension is loaded
and unloaded, described by the «hysteresis loop» calculation method. The area of the hysteresis loop is
used in predicting the suspension resource using a neural network. This makes it possible to increase
the utilization rate of the vehicle by reducing costs and downtime during current repairs.

Keywords: forecasting, suspension, load conditions, suspension deformation, microcrack
growth rate, maintenance area
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MATEMATHYECKOE MOJIEJIMPOBAHHUE ITPOXOJAKHU I'OPHBIX
BBIPABOTOK ITO CBEPXITPOYHBIM IIOPOJAM

Annomayusn. B cmamve npugedeHo 060CHO8AHUE NPUMEHEHUS. MEXHOIOSUU MEXAHUSUPOBAH-
HOUL NPOXOOKU BEPMUKATILHBIX WAXMHBIX ¢me0a08. COelaHbl 8b1600bl 0 PAYUOHAILHBIX MEXHOIO2U-
YeCKUX napamempax pazpyuieHust 2pyou 3a00s KOMOUHUPOBAHHBIM Mexanudeckum cnocobom. Coe-
JIaH 8bIB0O O HEOOXOOUMOCIU NPOBEOEHUsT OONOIHUMENLHBIX IKCNEPUMEHMATLHBIX UCCIEO0B8AHUIX
07151 YMOYHEHUs, (PUULECKUX KOHCIMAHM 20PHOU NOPOObL U NPUMEHEHUS AlbINEPHAMUBHBIX KpUMepU-
€8 paspyuieHus..

Knroueswie cnosa: npoxooueckuii KOMIIEKC, YOapHbill UCHOIHUMENbHbIN OP2AH, MEMOO KOHeY-
HbIX 2NE€MEHMO08, MEXAHUUPOBAHHAS NPOXOOKA, WAXMHBIL CMBOJ, 2UOPOMONIOM, PE3aAHUE 2OPHBIX
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U.N. KAMANIN, A.V. PANICHKIN, P.A. KUZIN, A.S. TREGUBOV

MATHEMATICAL MODELING OF MINING WORKINGS
BY HEAVY-DUTY SALES

Abstract. The article provides a justification for the use of the technology of mechanized sink-
ing of vertical mine shafts. Conclusions are drawn about the rational technological parameters of
the destruction of the slaughter breast by a combined mechanical method. It is concluded that it is
necessary to conduct additional experimental studies to clarify the physical constants of the rock
and to apply alternative destruction criteria.

Keywords: tunneling complex, impact executive body, finite element method, mechanized sink-
ing, mine shaft, hydraulic hammer, rock cutting, destruction
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A.H. PYKABMUIIBIH, YXO IThO BEH

PASBPABOTKA METO/JOB YIIPABJIEHUSA IBUKEHUEM PABOYEI'O
OPI'AHA POBOTU3UPOBAHHOT'O KOMILIEKCA 3D-IIEYATH JJIA
OBECIIEYEHMA AJIMTUBHBIX TEXHOJIOI'MHU

Annomayusn. [lpedcmasnenvt pe3ynomamsl paspabomku pooOmusupoBaHHO20 KOMNIEKca Ol
obecneyenuss a00UMUBHBIX MEXHONO02ULL HA OCHO8e NPOCMPAHCMBEHHO20 Manunyiamopa. Ilokasano,
Ymo Kauecmeo oOveMHOU nevamu Mmodcem Oblmb o0DecneueHo 3a  cyem peamusayuu 8
npocmpancmee 0000ueHHbIX UMY 0eKAPMOBblX KOOPOUHAM NOCMOAHHO20 nepemeujerus paboieco
opeana (3kcmpydepa) no mpebyemol mpaekmopuu. Paszpaboman memod opeanusayuu
ynpaeisiemoz2o osudicenus pabouveeo opeana 3-D npummepa ma ocnoge 3adanus mmoscecmsa
V3I08bIX  MOYEK, OBUICEHUE MeHCOY KOMOPLIMU — OCYWECMBNAEeMCs NO  NPSMOIUHEUHbIM
mpaexmopusim. [{isi amoz2o obpammuasi 3a0a4a 0 KUHEMAMUYECKOM HOJOJNCEHUU Deudemcs 6
pedcume peanvHoco epemenu. Paspabomannviii u peanuzosammviii ¢ cpede Matlab ancopumm
NO360UL ONpeOeUumb 3HAYEHUs 000OWEHHbIX KOOPOUHAM, CKOPOCMel, YCKOPEHUuu u Cul npu
OBUNCEHUAX 36€HbES COOMBEMCMEYIOWUX KOHDUSYPAYUAM NPOCMPAHCIBEHHO20 MAHUNYAAMOPA 6
3A0AHHBIX MOUKAX MPAEKMOPUU.

Knrouesvie cnosa: adoumusuvie mexnonocuu, 3D-npunmep, manunyismop, mpaexmopus,
0bpamuas 3a0a4a KUHeMAmuKy, paboyutl OpeaH, opueHmayus, 0b60oOueHHble KOOPOUHAMbL
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AN. RUKAVITSYN, KYAW PHYO WAI

DEVELOPMENT OF METHODS FOR CONTROLLING THE MOVEMENT
OF THE WORKING BODY OF A ROBOTIC 3D PRINTING COMPLEX TO
PROVIDE ADDITIVE TECHNOLOGIES

Abstract. The article presents the results of the development of a robotic complex for providing
additive technologies based on a spatial manipulator. The quality of volumetric printing is ensured
by the continuous movement of the working body - the extruder along a trajectory specified in the
space of generalized coordinates or in Cartesian space. A method is proposed for forming program
trajectories of the manipulator's working body by specifying a set of nodal points, the movement be-
tween which is carried out along rectilinear trajectories. To do this, the inverse kinematics problem
of position is solved at each moment of time. The developed algorithm, implemented in the Matlab
environment, made it possible to determine the values of generalized coordinates, velocities, accel-
erations and forces during the movement of links corresponding to the configurations of the spatial
manipulator at specified points of the trajectory.

Keywords: additive technologies, 3D-printer, manipulator, trajectory, inverse kinematics prob-
lem, working body, orientation, generalized coordinates
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PACYET IIMIOTHOCTHU PACIIPEJEJIEHUS ITPOTUBOI'OJIOJIEAHOI'O
PEAI'EHTA OJJHOU ®OPCYHKOH ASPOJPOMHOMU
IHOJIMUBOMOEYHOU MAIIINHBI

Annomayun: B pamxax npeonojiceHHou cmamoi onpeoenensl Kioyegvle 0cobeHHocmu pabo-
Mol a3poOpOMHOU noaugomoeunot mawunvl (AIIMM). Boisenrena naubonee 3¢gpexmusnas Komno-
nHoexka AIIMM, cnocobuas obecneuumvb GblCOKUE IKCHIYAMAYUOHHbIE U MEXHUKO-IKOHOMUYECKUE
nokazamenu. Ilpouzeeden pacuém niomHocmu pacnpeoeneHus nPomueo20i01e0H020 peazeHma 00-
HOU (POPCYHKOU a3pOOPOMHOU NOAUEOMOEUHOU Mauwiunbl. Onpedenen cpeOHUll pacxoo HUOKOCmu
yepes 00Hy OPCYHKY 3a onpedeneHHblil ompe30K epemenu. Onpedeiena onmumatbHas KoHpuaypa-
Yusi pacnonodicenus QopcyHox, cnocobuas obecneuums mpebyemoe Kauecmeo pacnvlieHusi 600bl U
peazenma O0si NOOOEPICAHUSL KAYECMBEHHO20 CYENIeHUSL WACCU 8030YUWHO20 CYOHA C NOJOMHOM
8371eMHO-NOCAOOUHOL NONOCHI.

Knrouegvle cnoea: aspoopomuas noausoMoeuHas Mauwluna, paciem, 30Ha nepekpvimus gaxe-
Ja YOPCYHOK, AHANU3 KOHCIMPYKYUU, BPOMUB020I0NEOHbLIL pea2eHm
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E.V. SUBACHEV, D.A. NIKITIN, V.S. ERSHOV, A A. AKULOV

CALCULATION OF DISTRIBUTION DENSITY OF ANTI-ICE REAGENT
BY A SINGLE NOZZLE OF AERODROME WATER WASHING MACHINE

Abstract: Within the framework of the proposed article, the key features of the operation of an
airfield watering machine (APMM). The most efficient layout of the APMM, which is capable of
having high operational and technical and economic indicators, has been revealed. The calculation
of the probability of distribution of anti-icing reagent by one nozzle of an airfield watering machine
was made. A certain flow rate of the medium liquid through one nozzle for a period of time. A cer-
tain optimal value of the stock of nozzles required of the required quality of spraying of water and a
reagent to use the high-quality grip of the aircraft with the runway.

Keywords: airfield watering machine, calculation, nozzle flame overlap zone, design analysis,
anti-icing agent
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YIIPABJISAEMBIE BUBPO3AILIMTHBIE CUCTEMBbI:
JNHAMHNYECKOE TPOI'PAMMMUPOBAHUE U OIITUMU3ALIUA

Annomayusn. Ilpusooamcs Hosble HayuHble Pe3YabMAmMbl UCCIE008AHUL 8 00IACMU MeopuU
ONMUMATILHO20 YNPABIEHUs KOJIeDAMENbHbIMU NPOYECCamu, CEs3aHHble C NPOsGIeHUeM JTOKATbHO20
appexma 6 memoode OUHAMUYECKO2O NPOSPAMMUPOBAHUS, peanruzayuell noulazoeou cmpameuu
ONMUMUZAYUU OUHAMUYECKOU CUCMEMbl NO YAPABIEHUIO U HAXONCOCHUEM AN20PUMMOE ONMUMATb-
HO020 NO3UYUOHHO20 ynpasnenus. Ilpusedenst npumepsl HAXOHCOEHUS NOSUYUOHHO20 YNPAGNEHUS 8
cucmemax sUOPO3AUUMbL ¢ OONOTHUMENLHIM YAPAGIAEMbIM YIPY2UM U OeMIGUPYIOWUM 36EHOM, d
makoice ¢ peKynepamopom nomeHyuaibHou sHepeuel.

Kniouesvie cnosa: ynpasisiemas sudpo3auumuas cucmemd, OonmumaibHoe ynpagienue, ou-
HamMu4eckoe npocpammuposanue, ynpy2o0emngupyoujee 36eH0 NPepuleucmozo Oelicmeusi, peKyne-
Pamop NOMeHYUAIbHOU SHepeul
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V.I. CHERNYSHEV, O.V. FOMINOVA

CONTROLLED VIBRATION PROTECTION SYSTEMS:
DYNAMIC PROGRAMMING AND OPTIMIZATION

Abstract. The article presents new scientific results of research in the field of the theory of op-
timal control of oscillatory processes related to the manifestation of a local effect in the dynamic
programming method, the implementation of a step-by-step strategy for optimizing a dynamic sys-
tem for control and finding algorithms for optimal positional control. Examples are given of finding
positional control in vibration protection systems with an additional controlled elastic and damping
link, as well as with a potential energy recuperator.

Keywords: controlled vibration protection system, optimal control, dynamic programming,
elastic-damping link of intermittent action, potential energy recuperator
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MOJAEJIUPOBAHUE NACCAXKUPCKUX ITEPEBO30OK
B 3ABUCUMOCTHU OT USMEHEHUSA NACCAXKUPOITIOTOKA
B TEUEHUU I'OJJA

Annomayus. Paccmampusaemcs coepemennoe cocmosuue opeanu3ayuu NAcCaxrCupckux ne-
Pe6o30K, umeioujee psao obwjux npobiem, pewenue KOMopulx AGIsAemcsa gecbMa akmyanvnvim. He-
CMAbUTLHOCMb NACCANCUPONOMOKO8 8 meueHue 200d, 0COOenHo Xapakmepuas 0as eopodos FOea
Poccuu 6 nepuoo nemnux omnyckos, visvieaenm ocmpylo HeoOX00UMOCMb 8 PeopeaHu3ayuu npo-
yecca ynpaeneHus mpaHCHOPMHbIMU NPOYECCaml 3d CHem UCHOb308AHUS ONMUMUSAYUOHHBIX pe-
wenutl. Haubonvwas s¢pgpexmugnocms 6 0anHom ciyuae modcem Ovimb OOCMUSHYMA 34 CYem UC-
NOb306AHUA ONMUMATLHO CUCIEMbL YRPAGLEHUS. MPAHCHOPMHO20 00CTYIHCUBAHUS HACENEHUs 20~
P0008 npu obecneueHuy Kawecmaa nepego3oyHO20 npoyeccd.

Knioueswvie cnosa: naccaxcuponomox, mpaHcnopmubiii npoyecc, naccaicupckue nepegosxi,
ONMUMUBAYUSA, KAYECNEO OOCAYHCUBAHUSA

CIIUCOK JIMTEPATYPbI

1. Aiizepman, M.A. Beibop BapuaHTOB: OCHOBEI Teopun - M.: Hayka, 1990. — 240 c.

2. Bepesorckuii, b.A. BuHapHbIe OTHOWICHHS B MHOTOKpUTEpHANbHON omrtumusanmu - M.: Hayka, 1981. —
125c¢.

3. Benokypor C.B., benokypos B.I1. Ontumu3zaiiyss MHOTOLIENEBBIX TPAHCIIOPTHBIX 3a/iad MPU HCHOJIb30Ba-
HUM QJTOpUTMa aHalM3a M OTCeBa Ha MTEpalMsAX IMOWCKa pemleHuit // TpaHCoOpT: Hayka, TEXHHKa, yHpaBleHHE. -
Mocksa: BUHUTU PAH. — Ne6. — 2009. — C. 2-4.

4. benoxypos C.B., benoxypos B.I1. Moaenu MHOTOKpUTEpHAIHHOTO TOITATHOTO BEIOOpA B MH(GOPMAIIMOH-
HBIX CHUCTEMax YIpaBJIeHHs] TPAHCHOPTHBIMH mpoueccamu // TpaHCOpT: Hayka, TEXHUKA, yrpaBjeHHe. — MOCKBa:
BUHUTU PAH. —2009. — Ne§. — C. 11-14.

5. Bemoxypos C.B., Ckpbeute C.B., Benokypor B.I1. Oco6eHHOCTH MOJAEIH ONTUMAIBHOTO YIIPABICHHS MPO-
Iiecca OTceBa pelleHni Ha 0aze CHHTe3a TEOpHH BHIOOpA B TPAaHCHOPTHBIX cuctemax // TpaHcropt. Hayka, TexHuka,
ynpasieHue: Hayd. uHpopM. ¢06. PAH. — Mocksa: BUHUTH. — 2010. - Nel. — C. 5-9.

6. Bemokypo C.B., Cymun B.U., Ky3nenosa JI.JI., Kammyrua C.B. Mopenn BpIOOpa B YCIIOBHSI BEKTOPHOM
OIICHKH KadecTBa // MaTemaTtnieckoe MOJIEIMpOBaHNe U WHPOPMAIMOHHBIE TEXHOJIOTHH B chepe 00CTyKUBAHUS TIOTpPe-
outeneit: Marepuansi 11l MexBy30Bckoii Hay4HO-TIpakTHaeckoil koHpepenimu. — Coun: CI'YTuK/, 2007. — C. 75-76.

7. benoxypos C.B., Cymun B.W., ITuromma M.B., Kamytna C.B. 3agaua Bei0opa onTHMansHBIX BAPUAHTOB HA OC-
HOBe BeposiTHocTHOTO nosixoza // Bectauk BI'TY. Cep. Pagnoanexktponnka u cuctemsl cBsizu. — 2006. — Ne7. — C. 59-62.

8. Benokypos B.II., berokypos C.B., Ckpbuib C.B. Ilpunsarue peuieHuii s 3¢pGeKTUBHOrO yHpaBlIeHHs
TPAHCHOPTHBIMH CHCTEMaMH Ha OCHOBE CHTyanui BbiOOpa / TpaHCHOpPT: Hayka, TEXHUKA, yrnpasieHne: HaydHsrii uH-
¢dopmarnonnsiii coopunk BUHUTU PAH. — Ne2. — 2010. — C. 6-12.

9. Benokypos B.I1., Mory3ka /I.A., Aptremo A.IO. [loBbienue 3¢)(peKTHBHOCTH SKCILUTyaTallui aBTOTPAHC-
MOPTAa MPH OCYLIECTBICHUH CE30HHBIX MACCAKUPCKHUX MIEPEBO30K B FOPOIaX KYPOPTHBIX 30H // TE€XHOIOTHS KOJIECHBIX U
ryceHuuHbIX MammH. — 2015, — Ne3. — C. 25-33.

10. bensixoB, B.B. MHorokpuTepraabHasi ONTUMHU3ALMS B 33a4aX OLEHKHU ITOJBIKHOCTH, KOHKYPEHTOCIIOCO0-
HOCTH aBTOTPAKTOPHOI TEXHUKU U AUATHOCTHKH CIOXKHBIX TexHHuueckux cucreM - H. Hosropon: HHI'TY, 2001. — 271 c.

11. Bemmuko, C.B. Cunres ¢yHKImiA BEIOOpa Ha UTEPAIWAX MOMCKA B YUCICHHBIX MOJIEIISIX MHOTOKPHTEPHAIBHOMN
onrummsari: MoHorpadus — Boponex: Boporex. roc. mecorexs. akaz, 2004. - 126 c.

12. Jlapuaes, O.W. Teopust u MmeTop! puHATHA pemeHnid — M.: Jloroc, 2000. — 296 c.

13. IlTostomoB, M.B. Jlorndeckre METOAbI HCCIIEAOBAHMUS AUCKPETHBIX MOENCH BhiOOpa - M: Hayka. — 1989, —
287 c.

14. Gottlich S., Klar A. Model hierarchies and optimization for dynamic flows on networks // Modeling and
optimization of flows on networks. — Cetaro.: C.I.M.E., 2009. — 150 p.

15. Garrison, W.L. Tomorrow's transportation: changing cities, economies, and lives // Norwood: Artech
House, 2000. — 316 p.

46 Mup mpancnopma u mexHono2u4ecKux Mauiun



https://www.elibrary.ru/author_items.asp?refid=598269728&fam=%D0%91%D0%B5%D0%BB%D0%BE%D0%BA%D1%83%D1%80%D0%BE%D0%B2&init=%D0%92+%D0%9F
https://www.elibrary.ru/contents.asp?titleid=9167
https://www.elibrary.ru/contents.asp?titleid=9167
https://www.elibrary.ru/author_items.asp?refid=546091533&fam=%D0%91%D0%B5%D0%BB%D0%BE%D0%BA%D1%83%D1%80%D0%BE%D0%B2&init=%D0%A1+%D0%92
https://www.elibrary.ru/author_items.asp?refid=546091533&fam=%D0%A1%D1%83%D0%BC%D0%B8%D0%BD&init=%D0%92+%D0%98
https://www.elibrary.ru/author_items.asp?refid=546091533&fam=%D0%9A%D1%83%D0%B7%D0%BD%D0%B5%D1%86%D0%BE%D0%B2%D0%B0&init=%D0%9B+%D0%94
https://www.elibrary.ru/author_items.asp?refid=546091533&fam=%D0%9A%D0%B0%D1%88%D1%83%D1%82%D0%B8%D0%BD&init=%D0%A1+%D0%92
https://www.elibrary.ru/author_items.asp?refid=546091533&fam=%D0%91%D0%B5%D0%BB%D0%BE%D0%BA%D1%83%D1%80%D0%BE%D0%B2&init=%D0%A1+%D0%92
https://www.elibrary.ru/author_items.asp?refid=546091531&fam=%D0%A1%D1%83%D0%BC%D0%B8%D0%BD&init=%D0%92+%D0%98
https://www.elibrary.ru/author_items.asp?refid=546091531&fam=%D0%9F%D0%B8%D1%82%D0%BE%D0%BB%D0%B8%D0%BD&init=%D0%9C+%D0%92
https://www.elibrary.ru/author_items.asp?refid=546091531&fam=%D0%9A%D0%B0%D1%88%D1%83%D1%82%D0%B8%D0%BD&init=%D0%A1+%D0%92
https://www.elibrary.ru/contents.asp?titleid=9460
https://www.elibrary.ru/author_items.asp?refid=598269729&fam=%D0%91%D0%B5%D0%BB%D0%BE%D0%BA%D1%83%D1%80%D0%BE%D0%B2&init=%D0%A1+%D0%92
https://www.elibrary.ru/author_items.asp?refid=598269729&fam=%D0%A1%D0%BA%D1%80%D1%8B%D0%BB%D1%8C&init=%D0%A1+%D0%92
https://www.elibrary.ru/contents.asp?titleid=9167
https://www.elibrary.ru/contents.asp?titleid=9167
https://www.elibrary.ru/author_items.asp?refid=598269736&fam=%D0%9C%D0%BE%D1%82%D1%83%D0%B7%D0%BA%D0%B0&init=%D0%94+%D0%90
https://www.elibrary.ru/author_items.asp?refid=598269736&fam=%D0%90%D1%80%D1%82%D0%B5%D0%BC%D0%BE%D0%B2&init=%D0%90+%D0%AE
https://www.elibrary.ru/contents.asp?titleid=33270
https://www.elibrary.ru/contents.asp?titleid=33270
https://www.elibrary.ru/author_items.asp?refid=605216822&fam=Klar&init=A

Mup mpancnopma u mexnonozuueckux mawiun 2022

16. Belokurov S.V., Belokurov V.P., Zolnikov V.K., Cherkasov O.N. Methods of multi-criteria optimization in
problems of simulation of trucking industry // Transportation research procedia. — 2017. — Ne20. — P. 47-52.

17.Hibbs, J. Transport policy: the mith of integrated planning — London: the institute of economic affairs,
2000. — 111 p.

18. Kaufmann A., Gupta M.M. Fuzzy mathematical models in engineering and management science — Amster-
dam: North-Holland, 1998. — 195 p.

19. Kall P., Wallance S.W. Stochastic programming // John wiley and sons. - Chichester. - 1994. — 317 p.

20.Shen X., Yao X. Mathematical modeling and multiobjective evolutionary algorithms applied to dynamic
flexible job shop scheduling problems // Information Scienees. — 2015. — Vol. 298. — P. 198-224.

Benoxkypos Baagumup IlerpoBuy

BopoHexckuil rocyJapCTBEHHBIN JIECOTeXHUYECKUH yHuBepcuTeT uM. I'.d. Mopo3osa
Anpec: 394087, Poccus, r. Boponex, yn. Tumupsizesa, 8

J.1.1., npodeccop, npodeccop kadheapsl OpraHU3aIMK NEPEBO30K U OE30MACHOCTH TBUKCHUS
E-mail: opbd_vglta@mail.ru

KopaoJieB Pyciian AJjiekcanapoBu4

BopoHexckuil rocyJapCTBEHHBIH JIeCOTeXHUUECKUH yHuBepcuTeT uM. I'.d. Mopo3osa
Anpec: 394087, Poccus, r. Boponex, yn. Tumupsizesa, 8

K.c-X.H., TOLeHT, TOoUeHT Kadeapsl OpraHu3alyy NepeBo30K U 0€30MaCHOCTH JBHKEHUS
E-mail: korablev_ruslan@mail.ru

Bycapun dayapa HukosiaeBu4

Boponexckuil rocy1apcTBEHHbIHN JiecOTeXHUUeCKUi yHuBepcureT um. I.d. Mopo3osa
Anpec: 394087, Poccus, r. Boponex, yi. Tumupsizena, 8

K.T.H., moueHT, noueHT Kadeapsl OpraHu3aliy ePEeBO30K M OE30IIaCHOCTH JIBIKCHHUS
E-mail: busarin.eduard@mail.ru

I'ykerseB Dabaap IOcydoBuy

MalikoncKuii rocyJapCTBEHHBIN TEXHOJIOIMYECKUM YHUBEPCUTET

Anpec: 385000, Peciybnuka Appires, r. Maiikon, yi. [lepBomaiickas, 210
Crapiuuii npenosasarens kadeapsl aBTOMOOHIILHOTO TPAHCIIOPTa

E-mail: kaf_outp@mkgtu.ru

V.P. BELOKUROV, R.A. KORABLEV, E.N. BUSARIN, E.YU. GUKETLEV

SIMULATION OF PASSENGER TRAFFIC DEPENDING ON CHANGES IN
PASSENGER FLOW DURING THE YEAR

Abstract. The article discusses the current state of the organization of passenger transporta-
tion, which has a number of common problems, the solution of which is very relevant. The instability
of passenger flows during the year, which is especially typical for the cities of the South of Russia
during the summer holidays, causes an urgent need to reorganize the process of managing transport
processes through the use of optimization solutions. The greatest efficiency in this case can be
achieved through the use of an optimal system for managing transport services for the population of
cities while ensuring the quality of the transportation process.

Keywords: passenger traffic, transport process, passenger traffic, management optimization,
quality of service
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B.1. PACCOXA, H.A. HUKUTHUH

OITPEJAEJIEHUE 3ABUCUMOCTHU BUJA ATII
OT YYACTKA KOJBIHEBOI'O IEPECEYEHUA

Annomayus. B pabome eviasnena 63aumocénzb Medicoy pasiuidHbIMU MUnamu O0pPOICHO-
MPAHCNOPMHBIX NPOUCULECEUT], MECIOM UX GO3HUKHOBEHUS U KOH@uUaypayuel Ko1byegol npoes-
arceti yacmu. Mamepuanom 0na ananuza nocayxcunu dauneie o 321 npoucwecmeuu Ha 19 xonvye-
sbix nepecevenusx. Ilpednacaemcs enecmu usmenenus 6 cywecmsyiowyio kraccuguxayuio [ATI1,
UCNONL3YA 8 Kayecmee Kpumepus pasoenenue He no y4acmiukam asapuil, a no Xapakmepy npouc-
wecmeus. Pazodenenue xonvyegvix nepecevenuii Ha y4acmiu O 0emanu3ayuy Mecmonoi0HCeHus.
asapuu no3eonsaem coenams 8vi6o0bl 0 xapaxmepe T u enuanuy KOHCMPYKYuu KOIbYe6020 nepe-
ceuenus Ha Oe30NaACHOCMb.

Knrouegvie cnoea: yiuuno-ooposicuas cems, Koibyegoe nepecedenue, Oe30nacHocmy, Kiaccu-
Qurayus 0opoAHCHO-MPAHCHOPMHBIX NPOUCUUECBUTL
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V.I. RASSOKHA, N.A. NIKITIN

DETERMINATION OF DEPENDENCE OF THE ROAD ACCIDENT TYPE
ON THE SEGMENT OF ROUNDABOUT

Abstract. The paper identifies the relationship between different types of road accidents, their
place of occurrence and the configuration of the roundabout. The analysis was based on 321 incidents
at 19 roundabouts. It is proposed to make changes to the existing classification of the accidents, using
as a criterion the division not by the participants of the accident, but by the nature of the accident. The
division of roundabouts into segments to detail the location of the accident allows for the conclusion
about the nature of the accident and the impact of the structure of the roundabout on safety.

Keywords: road network, roundabout, safety, classification of road accidents
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C.I1. BAKYJIEHKO, A.C. KPABILIOB, JI.P. AUICUHA, A.Il. UBAHOB

OPT'AHM3ALIUA COBMECTHBIX ITACCAKUPCKUX ABTOIIEPEBO3OK
HA MAJIOMHTEHCHUBHBIX HAITPABJIEHUAX

Annomayusn. Ilpeocmaeneno npeonodicenue UCHOAb308AHUSL TUHHO20 MPAHCROPMA ONSL 6bi-
ROJHEHUs. 3a0a4 0OUWEeCMEEHH020 HA HANPABICHUSX CO CIAO0YO0SICMEOPUMENbHBIM NOMPedUmenb-
CKUM KA4eCmEOM Pe2ylspHO20 NACCANCUPCKO20 coobwenus. Paccmompen sapybescnuiii onvim op-
2aHU3AYUU COBMECTNHBIX NOE300K HA MALOUHMEHCUsHbIX mapupymax. [Ipednoscenvt acnekmol 6a-
3UPOBAHUSL KOHYENYUU HOB020 MPAHCNOPMH020 Npooykma. Obosnauensl 06aacmu OaNbHeTWUX uc-
Ccnedosanuil.
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ORGANIZATION OF SHARING PASSENGER TRANSPORTATION BY
CARS ON LOW-INTENSITY ROUTES

Abstract. The authors of the article suggest using personal transport to perform public
transport tasks for settlements, which are remote from the main transport. As rule, there are one or
two bus trip per week in these settlements and the consumer quality of passenger service in most
cases is poorly satisfactory. The article considers the foreign experience of organizing joint trips on
low-intensity routes. The article describes the aspects of basing the concept of a new transport
product and identifies areas for further scientific research.
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AN. NOVIKOV, E.V. MIROSHNIKOV, A.V. KULEV, M.V. KULEV

IMPROVING ROAD SAFETY BASED ON INTELLIGENT
TRANSPORT SYSTEMS

Abstract. The paper discusses the use of subsystems of intelligent transport systems to improve
road safety. The composition and functionality of ITS modules and subsystems of the Belgorod region
are analyzed. Data were obtained on the reduction of the number of accidents and the severity of their
consequences after the deployment of ITS Belgorod region. The results of this study can be used by the
administrations of the constituent entities of the Russian Federation to implement ITS in their territo-
ries and reduce the level of accidents.

Keywords: transport network, planning, prospective territorial development, passenger transport
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JLE. KYIIEHKO

PASPABOTKA HH®OPMAILIMOHHOI MOJIEIH,
MPEIYIIPEXKTAIOIIENA BOTUTEJS O ABUKEHUM
10 OMACHOMY YYACTKY VY/IC

Annomayusn. IIposeden ananu3 cmamucmuku OOPOICHO-MPAHCNOPMHBIX HPOUCUUECMEULL HA
oonom u3z yuacmxog VI[C, npumslkaiowux Kk si0py 20poOCKOU a2iomMepayui, a makdice ¢ noMowbio
COYUONIO2UYECKO20 ONPOCA ONPEOENeHO NPOYEHNHOE COOMHOUIEHUE UCNOIb3YeMO20 U MPAHCHOP-
ma u Koauuecmea mpaHcnopmHulx cpedcms 6 cemve. 110 pezyrbmamam OOKYMEHMANIbHO20 U3YHEHUS.
ObLIO ONpedeseHo, YUMo 6MOPHUK U BOCKPECEHbEe SBNSIOMC CAMbIMU ONACHbIMU OHAMU Heoeau C
HAUbOILUIUM KOIUHECBOM O0PONCHO-MPAHCNOPMHBIX NPOUCWECMEU, a MaKdice Hauboee pacnpo-
CMPAHEHHBIMU U YACO BOZHUKAIOWUMU BUOAMU ABAPULL AGTSIOMCS CMOJIKHOBEHUE U HAe30 HA neue-
xoo0a. Ha ocnose mamemamuueckou cmamucmuky u meopuu 6eposimHOCmel YCmaHos1eHd KOppeiis-
YUOHHASL 3A6UCUMOCHTL MEICOY NPEONONCEHHBIMU OUAnA3oHamu epemenu. Paspabomana ungopmayu-
OHHAsL MOOEb, NO360AIOWASA NPEOYNPeXHcOamsb 800umens o 0gudiceruu no onaciomy yuacmky YC u
€ NOMOWBIO NPEONOAHCEHHBIX MEMOO08 NOBbIUATNL OE30NACHOCHb OOPOHCHO20 OBUINCEHUSL.

Kniouesvle cnosa: 0opodicHO-mpaHcnopmHoe HpOUCUECmeue, 20pOOCKdss d2iomepayus,
MPAHCNOPMHbIE CPEOCMEA, MAMEMAMUYECKAsi CIMAMUCIMUKA, KOPPETAYUOHHAS C6513b, UHpopMayu-
OHHASL MOOEelb
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L.E. KUSHCHENKO

DEVELOPMENT OF AN INFORMATION MODEL WARNING THE
DRIVER ABOUT MOVEMENT ALONG A DANGEROUS ROAD SECTION

Abstract. The analysis of the statistics of road accidents on one of the sections of the road network adjacent to
the core of the urban agglomeration was carried out, and the percentage ratio of the type of transport used and the
number of vehicles in the family was determined using a sociological survey. According to the results of the documen-
tary study, it was determined that Tuesday and Sunday are the most dangerous days of the week with the largest number
of road accidents, as well as the most common and frequently occurring types of accidents are collisions and hitting
pedestrians. On the basis of mathematical statistics and theory of probability, the correlation dependence between the
proposed time ranges is established. The information model has been developed that allows warning the driver about
driving on a dangerous section of the road network and using the proposed methods to improve road safety.

Keywords: traffic accident, urban agglomeration, vehicles, mathematical statistics, correlation, information
model
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OPTIMIZATION OF THE LEVEL OF ENVIRONMENTAL SAFETY
DURING CARGO TRANSPORTATION AND OIL REFINING

Abstract. The article attempts to systematize and analyze information about optimizing the lev-
el of environmental safety at oil refineries. The structure of the eco-information system is consid-
ered, methods for assessing adverse events are analyzed. The issue of regulatory regulation of the
activities of oil refineries to optimize the management of the level of environmental safety is touched
upon. Software solutions that contribute to the automation of relevant processes to optimize the level
of environmental safety are also provided.
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URBAN TRANSPORT SYSTEM IMPROVEMENT BY THE MAIN TRENDS
OF MOBILITY INTRODUCTION IN THE MASS EVENTS CONDITIONS

Abstract. This article discusses the main directions of development of transport infrastructure,
allowing to create a sustainable transport system.

Keywords: green transport, digital transport services, intelligent transport systems, mobility,
seamless mobility, sustainable transport system
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ANALYSIS OF THE LEVEL OF TRAINING OF STUDENTS OF
TRANSPORT DIRECTIONS IN THE KNIME ANALYTICS PLATFORM
SOFTWARE ENVIRONMENT

Abstract. The aim of the work is to analyze the data and visualize the results of compliance with
the requirements of employers and students' knowledge of transport areas at OSU named after I.S.
Turgenev in the KNIME Analytics Platform software environment. To achieve the goal in the article, a
working project was developed in the KNIME Analytics Platform; the main requirements of employers
to applicants for the position of a logistician were identified; the analysis of the content of the work
program of the discipline «Transport logistics» was carried out; a conclusion was made on the con-
formity of the level of training of students in transport areas at the Oryol State University named after
I.S. Turgenev to the requirements of employers.
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ACIIEKT UH’)KEHEPHOT'O OBPA3OBAHUSA CTYJIEHTOB
B YCJIOBUAX IN®POBU3ALINN

Annomayusn. B nacmosiyeli cmamve paccmMompen achekm UHICEHEPHO20 00pA308aHUs 6
VCI08USX Yupposuzayuu IKoOHoMuku. Packpvimo nonsamue yugposuzayuu 8 yeiom u, 8 4acmHocmu,
6 obpazosanuu. Ilpedcmaenenvl pesyibmamovl UCCACO08AHULL U ONBIM UCNOAb308AHUS YUPPOBHIX
mexHoIo2ull npu 06yueHuU Qu3uKe CMyOeHmos UHIICEHEPHLIX HanpaeieHuil 8 Byse. Paccmompenvl
Hekomopvie Memoobl U Memoouxy. OmmeyeHnvt HeQOCMAamKU U NPeOIONCEHbL NYMU UX PEUUESHUS..
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S.YU. GRISHINA, M.N. UVAROVA, E.V. MISHCHENKO, N.V. POLSHAKOVA

ASPECT OF ENGINEERING EDUCATION OF STUDENTS
IN CONDITIONS OF DIGITALIZATION

Abstract. This article considers the aspect of engineering education in the context of the digi-
talization of the economy. The concept of digitalization in general and in education is disclosed. The
results of research and the experience of using digital technologies in teaching physics to engineer-
ing students at the university are presented. Methods and techniques are proposed.
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D.O. LOMAKIN, A.V. SIMUSHKIN

COMPREHENSIVE ASSESSMENT OF THE TRANSPORT
ACCESSIBILITY OF THE REGION

Abstract. The article gives the concept of transport accessibility, suggests the use of transport
accessibility as a criterion for the development of the transport infrastructure of the region, lists the
parameters that determine transport accessibility, as well as existing indicators of transport acces-
sibility. A methodology for a comprehensive assessment of the transport accessibility of the region is
also proposed.

Keywords: transport accessibility, transport infrastructure of the region, indicators of
transport accessibility
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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
COJEPIKUT OT 4 110 9 CTpaHuII; BCE CTPAHUIIBI PYKONUCH JAOJIKHBI IMETh CIUIONIHY0 HyMEpanuio;

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

- B OJJHOM HOMEpe MOXeET OBbITh OIyOJIMKOBaHa TOJBKO OJIHA CTAaThs OJHOTO aBTOPA, BKIIIOUAsi COABTOPCTBO;

- €CJIM CTaThsl BO3BPAIAETCsl aBTOPY Ha A0pabOTKy, MCIIPABICHHBIN BapUaHT CIEIyeT MPUCIATh B PENAKIHIO
MIOBTOPHO, TMPHJIOXKUB MTUCEMO C OTBETAaMM Ha 3aMedaHusl. JlopaOOoTaHHBIA BapHaHT CTAaTbU PELCH3UPYETCSA U paccMar-
pUBaeTCsl peAaKLIMOHHOMN KOoJulerueil BHOBb. JlaToil mpencTaBieHus MaTepuaga CYUTAeTCA AaTa INOCTYIUICHUS B peAak-
L0 OKOHYATEJIbHOT'O BAPHAHTA UCIPABICHHON CTAaThH;

- aHHOTALlMM BceX MyOJIMKYEeMbIX MaTepualioB, KIIIOUYEBHIE CI0Ba, HH(opManus 00 aBTOpax, CIHCKU JINTEepary-
pBI OyIyT HAXOJUTHCSI B CBOOOIHOM JIOCTYIIE HA CaliTe COOTBETCTBYIOIIETO JKypHaa 1 Ha caiite Poccuiickoil HayqHOH
anekTpoHHOH OndmmoTekn - 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 MPEOCTaBbTE JOCTATOUHBIN HAKOIUICHHBIH OMBIT, M30eras moagpoOHOro 0030pa Ju-
TepaTyphl WK 000OIIEHHBIX PE3YJIHTATOB.

Mamepuan u memoowt

IIpenocraBbTe NOCTATOYHO MOAPOOHBIX CBEACHMH, YTOOBI MOKHO OBIJIO BOCHIPOHU3BECTH PAOOTY HE3aBUCHMBIM
uccienoBaTereM. MeToapl, KOTOpbIe YK€ OIyONMKOBaHBI, JOJDKHBI OBITH OOOOIIEHBI M yKa3aHbl CCHUIKOW. Eciu BBI
LUTUPYETEe HEMOCPEACTBEHHO U3 paHee OMyOJIMKOBAHHOTO METO/Ia, UCIIONIb3yHTe KaBbIUKU U TaK)KE CChLIAWTECh Ha HC-
TOYHHK. JIF0Oble H3MEHEHU CYIIECTBYIOIUX METOA0B TaKXKe TOJKHBI OBITh OIMCAHBI.

Teopus / pacuem

Pasznen «Teopus» nomkeH MPOIIUTh, @ HE MOBTOPATH MPEIBICTOPUIO CTAThH, YK€ PAaCCMOTPEHHYIO BO BBEJeE-
HHH, U 3QJI0’)KMTh OCHOBY JUIsl anbHeHIeil paboTel. HampoTus, pasnen «Pacuer» mpeacraBisier coOoi MpakTH4ecKoe
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 NPEICTAaBICHBI B KPATKOM pazjienie «BrIBoab», KOTOpPHIH MO-
KET CTOATh OTAEIBHO WIIM COCTABIISTh MoApas el paszaena «OocyxneHne» uim «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
(CHHOHMMBI), a TAK)KE€ MHOCTPaHHBIE CII0BA M TEPMHHBI ITPU HAJTMIUN PAaBHO3HAYHBIX CJIOB M TEPMUHOB B PYCCKOM SI3BIKE;

- IPUMEHATH IPOMU3BOJILHBIE CIIOBOOOPA30BAHMS;

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

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

TPEBOBAHMSI K O®OPMJIEHUIO HAYYHOM CTATHH

Cratpst nomxHa ObITh HaOpaHa mpugToM Times New Roman, pasmep 12 pt ¢ oquHApHEIM UHTEPBAIOM, TEKCT BBI-
PaBHHUBAETCS O MHUPHHE; a03aIHBIA OTCTYTI - 1,25 cM, mpaBoe moste - 2 cM, JIeBOE I0JIe - 2 CM, MOJII BHU3Y M BBEPXY - 2 CM.

Oo0s3aTenbHbIE 31eMEHTBI:

-3aznaeue (Ha PyCCKOM W aHTIMHCKOM SI3bIKE) MyOJMKYEeMOT0 MaTrepuala - J0DKHO OBITh TOYHBIM U EMKUM;
CJIOBa, BXOJAININE B 3arIaBHe, JOJDKHBI OBITH SICHBIMHU CaMU 110 ce0e, a He TOJIBKO B KOHTEKCTE; CIIeyeT H30eratsb ClIox-
HBIX CHHTaKCHYE€CKNX KOHCTPYKIIUH, HOBBIX CIIOBOOOPA30BaHUI M TEPMHHOB, a TAKXKE CJIOB y3KONPO(HECCHOHAIBHOTO U
MECTHOT'O 3HaYEHUS;

-annomayus (Ha pyCCKOM W aHTIHICKOM SI3BIKE) - OMUCHIBACT LIEJIX U 33a4H MPOBEICHHOTO MCCIIEOBAaHUS, a
TaKXXe BO3MOXKHOCTH €r0 NMPAaKTHYECKOr0 MPUMEHEHHs, YKa3bIBaeT, YTO HOBOTO HECeT B cebe MaTepHai; peKoMeHIye-
MBI cpeHuil 00beM - S00 medaTHBIX 3HAKOB,

-K10uegble ¢1068a (Ha PyCCKOM 1 aHTJIMHCKOM SI3BIKE) - 3TO TEKCTOBBIE METKH, 110 KOTOPHIM MOKHO HAlTH cTa-
TBIO TIPU TTOWICKE M OTPEACIHUTH MPEIMETHYIO 00J1acTh TEKCTa; OOBIYHO MX BBIOMPAIOT W3 TEKCTa IIyOJMKYEeMOTO Mate-
puaina, 10CTaTo9Ho 5-10 KIIOYEBBIX CIIOB;

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

INOCTPOEHME CTATBbH

- Unnexc yHuepcanbHoi gecsitnanor knaccudukannu (Y /K) - cBepxy cieBa ¢ ab3aiHbIM OTCTYIIOM.

- C mIpoIrycKOM OJIHOM CTPOKH - BBIPOBHEHHBIE IO IIEHTPY CTpaHUIbI, Oe3 ab3alHOro OTcTyna M HaOpaHHBIC
MIPOITMCHBIMHA OyKBaMU CBETJIBIM mpudToM 12 pt mannmans 1 Gamuanu asTopos (.. UBAHOB).



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

- C mporryckoM omHON CTPOKH - KpaTkast (He Oomee 10 cTpok) aHHOTaIms, HabpaHHas ¢ ab3allHOTO OTCTyIIa
KypcuBHBIM mpudtom 10 pt Ha pycckoMm s3bike. C a03a1HOTO OTCTYMA - KJIIOYEBBIE CJIOBA HA PYCCKOM S3BIKE.

- Tekct craThy, HAOpaHHBIH OOBIYHBIM HIPHUGTOM MPSMOTO HadepTaHwus 12 pt, ¢ abzamHON CTPOKH, pacrolo-
KEHHBIH M0 IMUPUHE CTPAHUIIBL.

- Cnucok nurepaTypbl, HaOpaHHbBIH OOBIYHBIM MIPUQTOM MpsMoro Hauepranus 10 pt, momeniaercs B KOHIIE
crarpu. 3aronoBok «CIIMCOK JIMTEPATYPbI» Habupaercst noyKUpHbIM mpudToM 12 pt npornucHsIME OyKBaMu
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)

YupexaeHne Ui OpraHnu3amnus

Anpec

YueHas cTeneHb, y4eHOe 3BaHUE, JOJHKHOCTb

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

- C mpoIrycKoM OIHOHM CTPOKH - BBIPOBHEHHBIE IO IICHTPY CTpPaHUIIBI, 03 ab3alHOro OTCTylla M HaOpaHHBIC
MPONUCHBIMU OYKBaMH CBETIbIM MIpudTOM 12 Pt MHMUIMANB! U paMUIHK aBTOPOB (HA aHTJIMHCKOM SI3BIKE).

- C mporycKoM OIHOM 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 mpudToM 10 pt cBegeHuUs 00 aBTOpax (Ha aHIJIUIA-
CKOM $I3BIKE).

TABJULbI, PUCYHKH, POPMYJIbI

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

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

®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 U HyMEpYIOT (TOJIBKO T€, Ha KOTOPHIC MPUBOAAT CCBHUIKH); I10-
PpAIKOBBIM HOMep GopMyIbl 0003HaUaeTCsl apadCKUMHU UPPaMH B KPYTIIBIX CKOOKaxX OKOJIO IMTPABOTO TIOJISI CTPAHHIIBL.

B ¢opmynax B kauecTBe CHMBOJIOB CIIEIyeT NPUMEHSATh 0003HAYEHHs, YCTAHOBICHHBIC COOTBETCTBYIOIIMMH
cragapramu. OnncaHue HaYMHAETCS CO CJOBa «rhe» 0e3 aBoerouns, 6e3 ab3amHOTO 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.

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

3aroyioBkH Tpad U CTPOK TAOIHIIBI MUAMTYTCS C TMPOMUCHON OYKBBI, a MOJI3ar0JIOBKA - CO CTPOYHOM, €CIIH OHH
COCTaBIISIIOT OIHO MPEII0KEHHE C 3ar0JIOBKOM, WJIM C NPOMHUCHOIN OYKBBI, €CIIM OHM UMEIOT CaMOCTOSITEJILHOE 3Have-
HHe. B KOHIlE 3arojIOBKOB M I10J[3ar0JIOBKOB TAOJMIl TOYKH HE CTaBATCA. TeKCT BHYTPH TaOJHIBI B 3aBUCHMOCTH 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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MaTCpI/IaHBI cTaTel IevararoTcs B aBTOpCKOﬁ peaaknun

[IpaBo ucnosnb30BaHus MPOU3BEACHUHN MPEIOCTABIEHO aBTOPaMU Ha OCHOBAHUH
1. 2 ct. 1286 UerBeproii yactu ['paxmanckoro Kogekca Poccuiickoii ®enepamyu

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

ITonmucano B meuats 08.12.2022 1.
Jara Beixona B cBet 23.12.22 1.
®opmar 70x108/16. Yea. neu. 1. 8,8
Ilena ceobonnas. Tupax 500 3x3.
3aka3 Ne 208

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



