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Hayunas crates
YK 62-144.3
doi:10.33979/2073-7432-2023-3-3(82)-3-9

C.A. POJUMLIEB, E.H. TAHUH

BJIMAHUE PEXKUMHBIX HAPAMETPOB PABOTbI JIBUT'ATEJIA
HA ITOKA3ATEJIb EI'O 9®®EKTUBHOI'O KII

Annomayusn. Ilpedcmasnenvl pe3yiomamsl ONMUMUZAYUU DEHCUMHBIX XAPAKMEPUCUK pa-
b6ombl dgueamensi Ot CpedCms MAI0U MeXanu3ayuu, no nokasameno s@pgexmusnoeo KI1/[. Onuca-
HA MemoOUKa NoO20MOBKU NPOEedeHUst NOTHODAKMOPHO20 IKCHEPUMEHMA, ¢ (PAKMOPUATLHOU CXe-
moti 3% Usyyenue napamempos pabomul osuzamens Honda GX200 ocywecmensanocy ¢ nomowwio
asmMoMamu3upo8antol aabopamopuu Onisl u3yyeHuss OEH3UHOBLIX Osucamenell. YnpaeusiemviMu
Gaxmopamu svlOPabl NOJONCEHUE OPOCCENbHOU 3ACTOHKU (X1), Haspy3Ka (X2), U cOCMAas MOnIUGHOU
cmecu (X3). Yemanoeneno, umo npu ompuyamensHol 3a8UCUMOCU, HAUMEHbLUee 6lUAHUEe HA 3HA-
yenue 3pgexmusnoco KIIJ[ oxazvieaem eenuuuna nooauu monaugHou cmecu. Ilpunacaemas
Ha2py3Ka U cocmag mMonIUGHOL cMecu 0KaA3bleaiom 3HauumenvrHoe npamoe erusvue na KII/[ usyya-
emo2o osucamens. B npedenax @vlOpanHbIX OUANA30HO8, Y8eruyeHue 3Ha4eHull OaHHbIX PaKmopos
npusooum K nosviuenuio sghpexmusnozo KI1JJ 0o 4%. Ilonyueno ypasnenue pezpeccuu u HOCmMpoeH
epagux nosepxrnocmu omxauxa s¢pgexmuenoco KII[ Ha usmenenus pexcumMHblX XapaKmepucmux
oguzamens.

Knroueswie crosa: osuecamens enympenneco ceopanus, sgpgexmuenviii KII/[, cpedcmea manoi
Mexanuzayuu, axmopHulll aHAIU3, ORMUMUSAYUSL PEICUMO8 PAOOMbL
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S.A. RODIMTSEV, E.N. PANIN

INFLUENCE OF MODE PARAMETERS OF ENGINE OPERATION
ON THE INDICATOR OF ITS EFFECTIVE EFFICIENCY

Abstract. The results of optimizing the regime characteristics of the engine operation for small-
scale mechanization, in terms of effective efficiency, are presented. A technique for preparing a full-
factorial experiment with a factorial scheme of 33 is described. The study of the parameters of the
Honda GX200 engine is carried out using an automated laboratory for the study of gasoline en-
gines. Controlled factors are throttle position (x1), load (x2), and fuel mixture composition (xs). It
has been established that with a negative dependence, the value of the effective efficiency has the
least influence on the value of the fuel mixture supply. The applied load and composition of the fuel
mixture have a significant direct effect on the efficiency of the engine under study. Within the select-
ed ranges, an increase in the values of these factors leads to an increase in the effective efficiency
up to 4%. A regression equation is obtained and a graph of the effective efficiency response surface
to changes in the engine performance characteristics is plotted.

Keywords: internal combustion engine, effective efficiency, small-scale mechanization, factor
analysis, optimization of operating modes
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KPUTEPUU OITUMAJIBHOCTH ITPOLHECC ITOUCKA
OIITUMAJVIBHBIX TAPAMETPOB IIPU JIEMII®OUPOBAHUH
TPAHCHHOPTHBIX CPEJACTB

Annomayun. B cmamve paccmampugaiomesi nooxoosl u Memoobl npu npo8edeHun npoyecca
ONMUMUZAYUYU BUOPOIAUWUMHOL PLIYANHCHOU PENAKCAYUOHHOU N008ecKuU. H3n00cenbl Kak meopemu-
yecKue OCHOBbI, MAK U UX NPUMEHEHUE 8 COBDEMEHHBIX CUCIEMAX KOMNbIOMEPHO20 MOOETUPOBAHUSL.
Ilpusedenvl pezyibmamel onmumuzayuu, noomeepxicoarouue 3PHeKmueHocms NPeodsoHCEeHHO20
Memooa.

Knrouesvie crosa: mamemamuueckas Mooensb, Kpumepuii ONMUMU3AYUY, MexaHuiecKue Koe-
banus, memoo 3eudens—I aycca, gpazoewiii nopmpem
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OPTIMALITY CRITERIA THE PROCESS OF SEARCHING FOR
OPTIMAL PARAMETERS FOR VEHICLE DAMPING

Abstract. The article discusses approaches and methods in the process of optimizing a vibra-
tion-proof lever relaxation suspension. Both the theoretical foundations and their application in
modern computer simulation systems are outlined. The results of optimization confirming the effec-
tiveness of the proposed method are presented.

Keywords: mathematical model, optimization criterion, mechanical vibrations, Seidel-Gauss
method, phase portrait
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OIIEHKA PECYPCA 3JIEMEHTOB TOPMO3HOM CUCTEMBI

Annomayus. B oannoii cmamve paccmompenvi 6nusiHue NApamempos npu mopMOoNCeHUu Ha
Dpecypc 3leMeHmo8 MOPMO3HOU CUCHIEeMbl, VCI08UA IKCHIAYAMAYUU U OBUNCEHUs aA8MOMOOUel.
Ilposedeno uccnedosanue no NOIYUEHUID PACCMAMPUBAECMBIX NAPAMEMPO8 8 PeaibHblX YCI08UIX
axcnayamayuu. Paspabomana mamemamuyeckas mooenb OYeHKU U NPOSHOIUPOBAHUS OCHMAMOYHO-
20 pecypca uepes YOerbHyo pabomy mpenus mopMO3HbIX MEXAHUIMOB C Y4emoM YCA08Ull IKCNLYa-
mayuu. Ilonyuenuvie pe3yibmamsl uMerOm APAKMuyecKue npumeHeHue npu mexHuuyeckom oo0ciy-
Jrcusanuu 0 obecneyenus pabomocnocoOHOCMU MOPMO3HOU CUCHEMbL C KOppeasiyuell S3KOHOMU-
yecko2o gaxmopa.

Kniouegvle cnoea: mopmosnas cucmema, yCiogusi IKCHIyamayuu, yoenvHas paboma mpenus,
CKOPOCMb USHAWUBAHUSA, IHEPLeMUUECKAsl UHMEHCUBHOCHb USHAWUUBAHUS
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O.P. KOKAREV, A.G. KIRILLOV, R.V. NUZHDIN

EVALUATION OF THE RESOURCE
OF THE BRAKE SYSTEM ELEMENTS

Abstract. In this article, the influence of parameters during braking on the resource of the ele-
ments of the braking system, the operating conditions and the movement of cars are considered. A
study was conducted to obtain the considered parameters in real operating conditions. A mathemat-
ical model has been developed for estimating and predicting the residual resource through the spe-
cific friction of braking mechanisms, taking into account operating conditions. The results obtained
have practical application in maintenance to ensure the performance of the braking system with the
correlation of the economic factor.

Keywords: braking system, operating conditions, specific friction work, wear rate, energy in-

tensity of wear
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AN. TOPLIKOB, E.H. ' PUBAHOB, O.1O0. KOHOIIEJIBKO, H.A. KY3HEILIOBA

MPUPOJIA U MOP®OJIOT A 3AIIIUTHBIX IOKPHITU HA TUTAHE,
HOJYYEHHBIX JIEKTPOXUMHUYECKUM METOAOM

Annomayus. B pabome nonyuenvl 3aujummuvle NOKPbIMUS HA MUMAHE SEKMPOXUMULECKUM
MEMOOOM € UCNOTLIOBAHUEM DNEKMPOIUMOB HA OCHOBE IMULEHEIUKOS, euyepuna, mopua am-
MOHUsL u cunuxama nampus. Mopgono2usi nogepxHOCMU U3YUEHA MEMALIOZPAPUUECKUM MEMOOOM
U Memooom cKkaunupyroueli 3010060t mukpockonuu (C3M), npupoda nonyyeHHvIX ROKpbIMULL OOKA-
3ana memooamu un@pakpachou cnekmpockonuu (MK-) u cnekmpockonuu KOMOUHAYUOHHO20 pac-
cesnus (KP-). Mopgonoeus nogepxnocmu ucxoono2o obpasya npedcmagniem coboll MHONCeCmE0
60po30 (paccmosanue 10-140 mxm no oanuvim C3M u memannoepaguu). Ilocne snekmpoxumuye-
cKotl 06pabomxu Mophoo2UsL NOBEPXHOCIIU USMEHULACL — CHOPMUPOBANACH CUCHEMA NOP pa3Me-
pom 00 30 HM 0151 2NEKMPOIUMA HA OCHOBE 2IUYEPUHA U PA3GUMAST AMOPHASL NOBEPXHOCb, CO-
cmosiwyas uz 2106y, nop pasmepom 500 um u 250 um 051 IAEKMPOIUMOB HA OCHOBE IMULEHSIUKOIA
u pmopuoa ammonus coomsemcmeenno. Ilocie snemxponuza 6 pacmeopax CUIUKAMA HAMpUsl
opmupyemcsi ROKpvlmue 31eMeHmamu Komopoz2o sisiomcest 2n1ooyuvt pazmepom om 40 0o 200 wm,
00vedunennbix 8 eoimsinymole. Ananuz UK- u KP- cnekmpos nokasan o6pazosanue nieHku okcuod
mumana (Moougukayuu pymuni) u mumaHoCUIUKama (muna mumaHnum,).

Kniouesvie cnosa: muman, 3quumusie NOKPbIMUS, IAEKMPOXUMUUECKOE OKCUOUPOBAHUE, OK-
CUO MUMAHA, MUMAHOCUIUKAM, 3AUUNHbLE NOKDbIMUSL
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A.l. GORSHKOQOV, E.N. GRIBANQOV, O.YU. KONOPELKO, N.A. KUZNETSOVA

NATURE AND MORPHOLOGY OF PROTECTIVE COATINGS ON
TITANIUM PRODUCED BY THE ELECTROCHEMICAL METHOD

Abstract. In the paper, protective coatings on titanium were obtained by an electrochemical
method using electrolytes based on ethylene glycol, glycerin, ammonium fluoride, and sodium sili-
cate. The surface morphology was studied by metallographic and scanning probe microscopy
(SPM), the nature of the coatings obtained was proved by infrared spectroscopy (IR-) and Raman
spectroscopy (RS-). The surface morphology of the original sample is a set of grooves (distance 10-
140 um according to SPM and metallography). After electrochemical treatment, the surface mor-
phology changed: a system of pores up to 30 nm in size was formed for the electrolyte based on
glycerol and a developed amorphous surface consisting of globules, pores 500 nm and 250 nm in
size for electrolytes based on ethylene glycol and ammonium fluoride, respectively. After electrolysis
in sodium silicate solutions, a coating is formed whose elements are globules sized from 40 to 200
nm, combined into elongated ones. Analysis of the IR and Raman spectra showed the formation of a
film of titanium oxide (rutile modification) and titanosilicate (titanite type).

Keywords: titanium, protective coatings, electrochemical oxidation, titanium oxide, titanosili-
cate, protective coatings
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10.B. TAPMAII, N.1. IOHOMAPEBA, B.1. CAPBAEB

CTPYKTYPA YIIPABJISIIOIIEN CUCTEMBI OXJIAXKJIEHUSA
ABUI'ATEJISA BHYTPEHHEI'O CT'OPAHMUSA

Annomayusn. Paccmompena cmpykmypa ynpagisioujeli CUCmeMbl OXAANCOeHUsT O8U2amerst
BHYMPEHHE20 C2OPAaHUs, NO36ONAIOUAS Pe2YIUPOBAMb MEMNEPAmypy OXAANCOawell JCUOKOCMU, U
COOMBEMCMEEHHO, O8U2AMENSL GHYMPEHHE20 C2OPAHUSL 68 3A8UCUMOCIIL OM DENCUMA e20 PAabOombl.
Llenvio uccneoosanus asisemcs yayduleHue SKCHIYamayuoOHHbIX XapaKmepucmux ynpasisaowel cu-
cmeMbl, NO360AIOUWUX NOBLICUMb MOYHOCHb NOOEPIHCAHUS MEMNEPAMYPbL O8ULAMENs. 6HYMPEHHe-
20 ceopanus 00 eeaudun nopsioka 1 2pad., umo 3amemHo 6iusiem 0cOOEHHO NPU GbICOKUX 000pOmax
ogucamensi, KaKk Ha NOJIHOMY C2OPAHUS MONAUSA U HA IKOLO2UIO OKpYdcaiouell cpedvl, max u Ha
cpok cayxcoba camoeo dsueamens. CmadbuibHocms noxkasamenei pabomol 08USAMENs 6HYMPEHHE20
C2OpaHUsL 8 3HAUUMENLHOU MepPe ONPedensienmcs €20 meMnepamypoll, KOmopas, 8 c80l ouepedb, 3d-
BUCUM OM CMPYKMYPbl U MOYHOCMU PAOOMbL YNPAGISIOWel CUCEMbl OXIANCOCHUsT 08U2AmMels]
BHYMPEHHE20 C2OPAHUSL.

Kniouesvie cnosa: ynpasisiiowas cucmema, 08ueameib GHYMpeHHe20 C2OPanusl, 4acmoma
spaujenusi 0gueameisi NOCMOSIHHO20 MOKA, A6MOMAMUYECKAsL Pe2YIUpO8Ka MeMnepamypbl, npeoo-
pazosamenb napamempos INeKMpUuieckol JHep2uil, MOKCUYHOCHb OMpabomaguiux 24306
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Yu.V. GARMASH, I.I. PONOMAREVA, V.l. SARBAEV

STRUCTURE OF THE INTERNAL COMBUSTION
ENGINE CONTROL COOLING SYSTEM

Abstract. The structure of the engine cooling control system is considered internal combustion engine, which al-
lows you to adjust the temperature of the coolant, and, accordingly, the internal combustion engine, depending on its
operating mode. Research objective: The main goal is to improve the operational characteristics of the control system,
which allows increasing the accuracy of maintaining the temperature of the internal combustion engine to values of the
order of 1 deg., which significantly affects, especially at high engine speeds, both the completeness of fuel combustion
and the ecology of the environment, and the service life of the engine itself. The stability of the internal combustion en-
gine performance is largely determined by its temperature, which, in turn, depends on the structure and accuracy of the
control cooling system of the internal combustion engine.

Keywords: control system, internal combustion engine, DC motor speed, automatic temperature control, electric
energy parameter converter, exhaust gas toxicity
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H.C. 3AXAPOB, H.O. CAIIOXEHKOB, 1.®. ITAKMPOB

OPT'AHM3ALIUSA TOIIVIMBHOI'O OBECHHEYENHSA CHEIIUAJIBHBIX
ABTOMOBWJIEH ITPH OBCJY)KUBAHUHA ASPOIIOPTOB

Annomauyusn. Ilpoanaruzuposanvl mMemoobl HOPMUPOBAHUSL PACX00d MONIUBA CNEYUATbHbIMU
ABMOMOOUISIMU C YUEMOM MEMNEPAMYPbL OKPYICAIOWE20 8030YXA, KOIUYECMEA 0CAOK08 U Hapabom-
KU 8epXHE20 000pYO0GAHUsl. YCMAHOGIEHO, Ymo OeUCmEYIouue HOpMbL He 8 NOTHOU Mepe Ompaxicarom
CReYUPUKy UCHOb308ANUSI CHE20YOOPOUHBIX A8MOMOOULell 6 asponopmax. [Jisk KOppeKmupoeKU HOpM
nPeoNodcena MemoouKa Ha OCHOBe YOeIbHbIX NOKA3AMENel pabomvl OCHOGHO20 U BCHOMO2AMENbHO20
osu2amersi, NPUMeHeHUe KOMOPOLL UCKIOYAen] PAZHOYMEHUs. 8 OeliCMEYIOWUX CIMAaHOApmax, Onmumu-
3Upyem monaueHble 3andchl U NOGbIUAEN P PHEeKMUEHOCTb IKCHIYAMAYUYU AGMOMOOULEIL.

Knrouesvie cnosa: asponopm, cheyuanbhvie agmomoount, 6e30nacHocmb nOAEmos, 00podICHbLe
V08U, MONAUSHASL IKOHOMUUHOCTb, HAPAOOMKA 6EPXHE20 0O0PYO0BAHUS, MEMNEPAMYPA, KOTUYECHBO
0CaoKo8, pacxo0 MonIuea
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SPECIAL VEHICLES FUEL SUPPLY ORGANIZATION
FOR AIRPORT SERVICE

Abstract. The methods of fuel consumption rationing by special vehicles are analyzed, taking
into account ambient temperature, amount of precipitation and upper equipment operating time. It
has been established that the current standards do not fully characterize the use of snowplows at
airports The results can be applied to correct the fuel consumption rationing methodology based on
the specific performance of the main and auxiliary engines which eliminates discrepancies in the
current standards, optimizes fuel reserves and increases the efficiency of vehicle operation.

Keywords: airport, special vehicles, flight safety, road conditions, fuel efficiency, upper
equipment operating time, temperature, precipitation, fuel consumption
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ACHHEKTBI OP'AHU3ALIMU BBIITIOJIHEHUA IIVIAHA ITEPEBO30OK
I'PY30B IOMAHNINHHBIMHU OTIIPABKAMMU B I'OPOJAX,
CO3JJAHHOTI'O ITPU PEIIEHUU TPAHCIOPTHOM 3AJIAYN
JUHEWUHOI'O MIPOT'PAMMUPOBAHMUS

Annomayusn. Paccmompenvt pe3yismanmol pewienusi mpaHCRoOpmHoOU 3a0ayu TUHEUH020 Npo-
2PAMMUPOBAHUSL, BOZMOJICHBIE CUMYAYUL peuteHust 3a0a4u mapwpymusayuu. Hcnonvzoean cumya-
YUOHHDBLIL NOOX00 K BbINOIHEHUIO NIAHO8 NePeso30K 2PY308, NOLYYEHHbIX MEMOOOM COBMEUJeHHbLX
mampuy. Coenan 6b18600 0 MOM, YMO NOTYYEHHbIN NPU PeUleHUU MPaHcnopmHuol 3a0adu TUHEUH020
nPOSPaMMUpOBanus Nian Nepeo3ok 8 COBPEMEHHOU NPAKMUKE XO3SUCMEEHHOU 0esimeNbHOCMU, KO-
20a 6ce yYacmuuku mpaHCnoOpmHo20 npoyecca pasHou opmel cOOCMEEHHOCMU, 8bINOIHUMb HE
npeocmagisiemcs 03MOICHbIM, 8 PAMKAX PACCMOMPEHHBIX QOPM U MEMOO08 OP2AHUIAYUU NePeso-
30K 2py308.
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E.E. VITVITSKY, R.E. SHIPITSYNA

ASPECTS OF ORGANIZING THE IMPLEMENTATION OF THE
PLAN OF CARGO TRANSPORTATION BY MACHINE DELIVERY IN
CITIES, CREATED WHEN SOLVING THE TRANSPORT PROBLEM OF
LINEAR PROGRAMMING

Abstract. The results of solving the transport problem of linear programming, as well as possi-
ble situations for solving the routing problem, are considered. A situational approach to the imple-
mentation of plans for the transportation of goods obtained by the method of combined matrices was
used. It is concluded that the transportation plan obtained by solving the transport problem of linear
programming in modern practice of economic activity, when participants in the transport process
have different forms of ownership, cannot be organized within the framework of the methods of or-
ganizing cargo transportation considered in this paper.

Keywords: machine-by-machine dispatches, transport problem of linear programming, method
of combined matrices, situational approach, pendulum routes, ring routes, forms of organization of
cargo transportation, methods of organizing centralized transportation
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T.A. BETPOBA

JNHAMMNYECKOE YIIPABJIEHUE CETbBIO TOPOJACKOI'O
ITACCAKUPCKOI'O TPAHCIIOPTA

Annomayus. He cuompsa na b6oavuioe koauuecmso pabom 6 o01acmu OUHAMUYLECKO20 YRPAG-
JIEHUs Cembl0 20pOOCKO20 NACCANCUPCKO20 MPAHCNOPMA, HA OAHHBI MOMEHM He CYujecmeyem me-
MOOUK OUHAMUYECKO20 YRPAGTIEHU MAPUPYMHOU MPAHCNOPMHOU CembIO ¢ yUemom Paxmuieckoo
CNPOCA U BO3MONCHOCTBIO NEPECMPOUKU MAPUWPYMO8 8 pexcume peanrbHozo epemenu. Llenv uccie-
008aHUs: pazpabomra MemoOuKy ynpagieHus 20pOOCKUM NACCAHNCUPCKUM TMPAHCROPIMOM C YYemom
OUHAMUYECKO20 CNPOCA HA NepesosKy. B pabome ucnonvzosanvl 3epucmuyieckie Memoobl HAY4YHO2O
uccredo8anusi u memood gopmanuzayuu. s peanuzayuu nPeosioHceHHOl asmopom MemoOuKy pas-
paboman aneopumm RPUHATIUA PeuteHUll 01 OUHAMUYECKO20 YNPABGIEHUSl CEMblo 20POOCKO20 NAC-
cadxcupckozo mpancnopma. On npedcmagien 8 102U4eckom u Gopmaruzosannom suoe. Ilonyuen-
Hble pe3yIbmambl UCCIeO08AHUS ACIAIOMC eOUHCINBEHHVIMU 8 c8oem pode. [Ipednodcennvie agmo-
POM peuienus HOCAM YHUSEPCANbHBII XapaKkmep U MO2Ym NPUMeHAMbCA O cemeli ¢ pas3nuiHblMu
napamempamiu.

Knroueswvie cnosa: onepamugnas mapuipymusayus, oOujecmeeHHwlll mpaHcnopm, OnmumMaib-
HbIlL MAPUWPYM, AN20PUMM, NACCAACUPCKUE NEPEeBO3KU
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T.A. VETROVA

DYNAMIC MANAGEMENT OF THE URBAN PASSENGER
TRANSPORT NETWORK

Abstrsct. Despite the large number of works in the field of dynamic management of the urban
passenger transport network, at the moment there are no methods of dynamic management of the
route transport network, taking into account the actual demand and the possibility of real-time route
realignment. The purpose of the study: to develop a methodology for managing urban passenger
transport, taking into account the dynamic demand for transportation. The paper uses heuristic
methods of scientific research and the method of formalization. To implement the methodology pro-
posed by the author, a decision-making algorithm for dynamic management of the urban passenger
transport network has been developed. It is presented in a logical and formalized form. The ob-
tained results of the study are the only ones of their kind. The solutions proposed by the author are
universal in nature and can be used for networks with different parameters.

Keywords: operational routing, public transport, optimal route, algorithm, passenger trans-
portation
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SA.E. ITMPOI'OB, A.B. TEPEHTBEB, C.C. EBTIOKOB

NHOPOPMALNMOHHO-AHAJIMTHYECKAS IVIAT®OPMA
OPTAHUM3ALINMU I'PY30BbIX ABTOMOBHWJIBHBIX ITEPEBO30OK
B MET'AITIOJIMCE

Annomayusa. Paccmompensl npunyunsvl aHATUMU4ecK020 MOOeIUPOSAaHsl, NO3601AI0uUe npo-
eKmupo8ams UHGOPMAYUOHHO-AHATUIMUYECKUE NIAMPOPMbL YNPAGTIEHUS 2PY308bIMU ABMOMOOUTL-
HBIMU NEPeBO3KAMU 8 COICHLIX MPAHCHOPMHLIX cucmemax. IIpednodcena memoouka mamemamu-
YeCK020 MOOETUPOBAHUA NPOYECCO8 6 UHPOPMAYUOHHO-AHATUMUYECKOU naamgopme, a UMEHHO:
peanuzayus 06eKMHO-OPUCHMUPOBAHHO20 HOOX00A NPU POPMUPOSAHUU UHDOPMAYUOHHO2O NPO-
CMPAHCNBA 803MOJICHBIX PEULeHU U PACUIeHeHUe HA NOOCUCTeMbl U YPOGHU NO NPUHYUNY OOHO-
POOHOCMU MEeXHOI02UU U HeOOHOPOOHOCIU UHDOpMayuonHblx cocmosiHuil. OOOcHO8aHA HeobX0ou-
MOCmb npumMeHeHue Memooo8 OUHAMUYECKUX NPOSPAMMUPOSAHUA NPU NPOEKMUPOSAHUU CLOHCHBIX
cucmem op2anu3ayuU 2py308biX NEPeso3oK 8 Me2anoIucax.

Kniouesvie cnosa: mezanonuc, croxcnas mpaHcnopmuas cucmema, UHGOPMayuoHHas cumya-
Yusl, aneopumm onmuMU3ayUY, MHO2OKpUMepPUAIbHAS 3a0a4d
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J.E. PIROGOV, AV. TERENTYEV, S.S. EVTYUKOV

INFORMATION AND ANALYTICAL PLATFORM FOR ORGANIZATION
OF ROAD FREIGHT TRANSPORTATION IN MEGALOPOLIS

Abstract. The principles of analytical modeling that allow designing information and analyti-
cal platforms for managing road freight transportation in complex transport systems are consid-
ered. The method of mathematical modeling of processes in an information and analytical platform
is proposed, namely: the implementation of an object-oriented approach when forming an infor-
mation space of possible solutions and dividing into subsystems and levels according to the princi-
ple of homogeneity of technology and heterogeneity of information states. The need to use dynamic
programming methods in the design of complex systems for organizing freight transportation in
megacities is justified.

Keywords: megalopolis, complex transport system, information situation, optimization algo-
rithm, multi-criteria problem
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A.A. BJIACOB, B.B. KOHOBAJIOB

MATEMATHYECKOE OBECIIEYEHHUE ITOACUCTEMBI
CBETO®OPHOI'O YIIPABJIEHUS UHTEJNJIEKTYAJBHON
TPAHCIIOPTHOM CUCTEMBI

Annomayusn. Ilpuseden aunanuz mpebO8aHull K NOCMPOCHUIO UHMENIEKMYATbHbIX MPAHC-
nopmuvix cucmem (MUTC) 6 Poccutickou @edepayuu, noKazaHa ceA3HOCMb NOOCUCHEMbL C8emOo-
@oprozo ynpaenenus ¢ npouumu noocucmemamu u mooyiamu UTC, umo onpedensiem Heobxoou-
MOCIb KOMIIEKCHO20 100X00a K ee co3danuio. IIpuseden aneopumm Gopmuposanus ynpasiaouux
8030elicmeuli npu agmMoMamuieckom YnpasieHuu 08UMICeHUeM ¢ UCHOTb308AHUEM NPed8apumenbo
PACCHUMAHNBIX NPOZPAMM pe2yIuposanus. B npusedennoti memoouke nepuoovi akmusHocmu npeo-
8APUMENLHO  PACCUUMAHHBIX NPOZPAMM  PecyIupO8anuss MO2ym onpeoenenvl Ol BPEMEeHHO-
3a8UCUMO20 YNPABNIEHUA U NPU AKMUBAYUU NPOSPAMM Pe2yaUpOo8anUs o HAOII00aeMOl UHMEHCUS-
Hocmu 0gudiceruss. QYHKYUOHUPOBAHIE NOOCUCTHEMbL C8EIMODOPHOL0 YRPAGIEHUA 8 pedxcuMe adan-
MUBHO20 YNPABNEHUA CHOPMYAUPOBAHO KAK YNPAGIEHUEe CeMOpOPHbIMU 00beKMaMil ¢ NPOSHO3U-
pyrowel MoOenvio.

Knrouesvie cnoea: unmennekmyanvbHas mpaHCHOPmMHAA CUCMEMA, c6emMOpOpHOe YnpasieHue,
MOOeUposanue OOPONHCHO20 OBUICEHUS, MPAHCTIOPMHDLIL NOMOK, YAPAGIeHUe ¢ NPOSHO3UpYouell
MO0envio
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A.A. VLASQOV, V.V. KONOVALOV

MATHEMATICAL SUPPORT OF THE TRAFFIC LIGHT CONTROL
SUBSYSTEM OF THE INTELLIGENT TRANSPORT SYSTEM

Abstract. The analysis of the requirements for the construction of intelligent transport systems
(ITS) in the Russian Federation is given, the connectivity of the traffic light control subsystem with
other subsystems and ITS modules is shown, which determines the need for an integrated approach
to its creation. An algorithm for the formation of control actions for automatic motion control using
pre-calculated control programs is given. In the above methodology, the periods of activity of pre-
calculated control programs can be determined for time-dependent control and when control pro-
grams are activated according to the observed traffic intensity. The functioning of the traffic light
control subsystem in adaptive control mode is formulated as the control of traffic light objects with a
predictive model.

Keywords: intelligent transport system, traffic light control, traffic simulation, traffic flow,
control with predictive model

BIBLIOGRAPHY

1. Pasport Natsional 'nogo proekta «Bezopasnye i kachestvennye avtomobil nye dorogi» [Elektronnyy resurs] /
Rezhim dostupa: http://government.ru/info/35558/

2. Evstigneev I.A. Osnovy sozdaniya intellektual nykh transportnykh sistem v gorodskikh aglomeratsiyakh
Rossii. - M.: Izdatel stvo «Pero». - 2021. - 294 s.

3. Ob utverzhdenii Metodicheskikh rekomendatsiy po razrabotke zayavok (vklyuchaya lokal nye proekty po
sozdaniyu i modernizatsii intellektual nykh transportnykh sistem) sub"ektov Rossiyskoy Federatsii v tselyakh realizatsii
meropriyatiya «Vnedrenie intellektual nykh transportnykh sistem, predusmatrivayushchikh avtomatizatsiyu protsessov
upravleniya dorozhnym dvizheniem v gorodskikh aglomeratsiyakh, vklyuchayushchikh goroda s naseleniem svyshe
300 tysyach chelovek» v ramkakh federal'nogo proekta «Obshchesistemnye mery razvitiya dorozhnogo khozyaystva"
gosudarstvennoy programmy Rossiyskoy Federatsii «Razvitie transportnoy sistemy»: Rasporyazhenie Ministerstva
transporta Rossiyskoy Federatsii ot 21 marta 2022g NeAK-74-r [Elektronnyy resurs] / Rezhim dostupa:
https://mintrans.gov.ru/documents/2/11768?type=

4. ODM 218.6.003-2011 Metodicheskie rekomendatsii po proektirovaniyu svetofornykh ob"ektov na av-
tomobil nykh dorogakh [Elektronnyy resurs] / Rezhim dostupa https://docs.cntd.ru/document/1200098292

52 Mup mpancnopma u mexHono2u4ecKux Mauiun



mailto:irina.perekusihina@mail.ru

Mup mpancnopma u mexnonozuueckux mawiun 2023

5. GOST R 56294-2014 Intellektual’'nye transportnye sistemy. Trebovaniya k funktsional noy i fizicheskoy
arkhitekturam intellektual’nykh  transportnykh  sistem  [Elektronnyy  resurs] /  Rezhim  dostupa
https://docs.cntd.ru/document/1200115739

6. ODM 218.9.011-2016 Rekomendatsii po vypolneniyu obosnovaniya intellektual nykh transportnykh sistem
[Elektronnyy resurs] / Rezhim dostupa https://rosavtodor.gov.ru/storage/app/media/uploaded-files/1600dm-2189011-
2016.pdf

7. Solodkiy A.l. Razvitie intellektual nykh transportnykh sistem v Rossii: problemy i puti ikh resheniya. No-
vyy etap // Intellekt. Innovatsii. Investitsii. - 2020. - Ne6. - S. 10-19. - DOI 10.25198/2077-7175-2020-6-10.

8. Shvetsov V.L. Osobennosti postroeniya intellektual nykh transportnykh sistem v rossiyskikh gorodakh //
Mir dorog. - 2020. - Ne131. - S. 72-75.

9. Frolov N.A. Intellektual nye transportnye sistemy kak sledstvie razvitiya algoritmov upravleniya i modi-
fikatsii sovremennykh ASUDD // Problemy issledovaniya sistem i sredstv avtomobil'nogo transporta: materialy
Mezhdunarodnoy ochno-zaochnoy nauchno-tekhnicheskoy konferentsii. - Tula: Tul skiy gosudarstvennyy universitet,
2017. - S. 257-261.

10. GOST 24.501-82 Avtomatizirovannye sistemy upravleniya dorozhnym dvizheniem. Obshchie trebovaniya
[Elektronnyy resurs] / Rezhim dostupa https://docs.cntd.ru/document/1200006875

11. Kapitanov V.T., Hilazhev E.B. Upravlenie transportnymi potokami v gorodakh. - M.: Transport, 1985. - 94 s.

12. Vlasov A.A. Kontseptsiya tsifrovogo dvoynika kak osnova sozdaniya intellektual nykh transportnykh sis-
tem // Mir transporta i tekhnologicheskikh mashin. - 2022. - Ne3-2(78). - S. 56-62.

13. Vlasov A.A. Modeli transportnogo potoka v zadachakh upravleniya dvizheniem v gorodskikh usloviyakh //
Transportnoe planirovanie i modelirovanie: Sbornik trudov IV Mezhdunarodnoy nauchno-prakticheskoy konferentsii. -
Sankt-Peterburg: Sankt-Peterburgskiy gosudarstvennyy arkhitekturno-stroitel nyy universitet. - 2019. - S. 55-61.

14. Pil’geykina I.A., Vlasov A.A., Skorikova I.A. metodiki proektirovaniya rezhimov raboty svetofornykh
ob"ektov // XV Mezhdunarodnaya nauchno - prakticheskaya konferentsiya Progressivnye tekhnologii v transportnykh
sistemakh: Evraziyskoe sotrudnichestvo: Sbornik materialov XV mezhdunarodnoy nauchno-prakticheskoy konferentsii.
- Orenburg: OGU. - 2020. - S. 472-481.

15. Vlasov A.A., Pil’geykina I.A., Skorikova I.A. Metodika formirovaniya mnogoprogrammnogo upravleniya
izolirovannym perekrestkom // Komp yuternye issledovaniya i modelirovanie. - 2021. - T. 13. - Ne2. - S. 295-303.

16. Vlasov A. Features of Calculation of Traffic Light Control Modes in the Conditions of Intensive Road
Traffic. 12th International Conference «Organization and Traffic Safety Management in large cities» // Transportation
Research Procedia. - VVol. 20. - 2017. - P. 676-682.

17. Vlasov A.A., Orlov N.A. Upravlenie nasyshchennymi transportnymi potokami v gorodakh: monografiya. -
Penza: Penzenskiy gosudarstvennyy universitet arkhitektury i stroitel stva, 2014. - 187 s.

18. Vlasov A.A., Shirokov M.V. Problemy primeneniya algoritmov optimizatsii parametrov svetofornogo tsi-
kla v real’'nom vremeni // Vestnik Moskovskogo avtomobil no-dorozhnogo instituta (gosudarstvennogo tekhnicheskogo
universiteta). - 2009. - Ne2(17). - S. 103-108.

19. Lana I, Del-Ser J., Velez M., Vlahogianni E.I. Road traffic forecasting: recent advances and new challeng-
es // IEEE Intell. Transp. Syst. Mag. - 2018. - Vol. 10. - R. 93-109.

20. Vlasov A.A. Robastnoe prognozirovanie intensivnosti dvizheniya transportnykh potokov // International
Journal of Advanced Studies. - 2022. - T. 12. - Ne2. - S. 7-20.

Vlasov Aleksej Aleksandrovich Konovalov Vladimir Viktorovich

GBU «Safe region» Penza state technological University

Address: 440031, Russia, Penza, Okruzhnaya str., 3B Address: 440039, Russia, Penza, Baydukov Proyezd
Candidate of technical sciences Doctor of technical sciences

E-mail: vlasov_a7l@mail.ru E-mail: konovalov-penza@rambler.ru

53



mailto:irina.perekusihina@mail.ru

Ne3-3(82) 2023  Bezonacrhocmb 0suiicenus u agmomoouibHble NEPeso3Ku

Hayunas craths
YJIK 656.072(076.5)

doi:10.33979/2073-7432-2023-3-3(82)-75-81
M.B. BYWJIOBA, C.1. KOPSITMH

METOJUKA ®OPMHUPOBAHUS HABOPA BA3OBBIX MAPHIPYTOB
KAK 9TAITA ITIPOEKTUPOBAHUSA MAPIIPYTHOU CETH
I'OPOJCKOI'O OBIIECTBEHHOI'O TPAHCIIOPTA

Annomayusn. Cmambvs nocesiugena 00OHoU U3 3a0ay4 NPOEKMUPOSAHUS. MAPUPYMHBIX Cemell 20-
POOCK020 00UWECMBEHHO20 MPAHCROPMA: HOCMPOEHUI0 Habopa 6a308bix mapwipymos. Paccmampu-
6aemcst MemoOUKa NOCMpPOEeHUsi YKA3aHHO20 HAOOpA, YHUmvléaouds Xapakmepucmuky MaHegpeH-
HOCMU agmobyco8 pasnudHo20 pA3MEPHO20 KIACCa U 0COOEHHOCIU YIUUHO-00podicHol cemu. [Toka-
3aHA YenecoobPAHOCMb UCNONIBL308ANb KPUMEPUU ONMUMUZAYUL BEIUYUHY TUHEUHOU NIOMHOCTU
naccasicuponomoka. Ilpednazaemulii n00X00 NO360JsEM YUUMbIEAMb IKOHOMUYECKUE UHMEPECD
VUACMHUKO8 NEPesO30YHO20 Npoyecca.

Kniouesvie cnosa: 2opoockoii 0ouecmeennviii Mpancnopm, YIuiHo-00POACHASL CEMb, MAPUL-
pymuas cems, HA60p 6A306bIX MAPUIPYIOE
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M.V. BUILOVA, S.I. KORYAGIN

THE METHODOLOGY OF FORMING A SET OF BASIC ROUTES AS A
STAGE OF DESIGNING THE ROUTE NETWORK OF URBAN PUBLIC
TRANSPORT

Abstract. The article is devoted to one of the tasks of designing route networks of urban public
transport: the construction of a set of basic routes. We consider the methodology of construction of
this set, taking into account the characteristics of the maneuverability of buses of different size clas-
ses and the peculiarities of the street and road network. The expediency of using the linear density of
passenger traffic as an optimization criterion is shown. The proposed approach makes it possible to
take into account economic interests of participants in the transportation process.

Keywords: urban public transport, street and road network, route network, set of basic routes
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C.A. JIIMH, O.A. KAJACEB, H.B. BOPOH1H

OBECIIEYEHUE DO®EKTUBHOCTH OPTAHU3ALIMU JOPOKHOI'O
ABUKEHUA COTJTACOBAHUEM PABOTBI CBETO®OPHbBIX
OBBEKTOB

Annomayus. Koopounayus (co2nacoeanue) pejcumos pabomol cemo@popHOU CUSHATUZAYUY
HA YIUYHO-00POACHOU cemu 20p0008 NPUBOOUM K NOBLIUEHUIO dPPeKMmUEHOCMU OP2aHU3AYUL O0-
POdICHO20 O8udIceHUs. Bviasnenue mpancnopmuuix npooiem npogoounIocs Ha OCHO6e MOHUMOPUHSA
napamempos 00POACHO20 OBUICEHUS. U AHANU3A CINAMUCIUKU OOPOICHO-MPAHCNOPMHBIX NPOUCUUE-
cmeuil. Pacuem napamempog KoopOuHupo8anHo2o ynpasienus npoGoOUICs ¢ NOMOWbIO UMUMAYU-
OHHO20 MoOdenuposanus 6 npocpamme Avenue 2.0. Pacuem onmumanbHOU OnUmMenrbHOCMU C8emo-
@oprozo yukia npoBOOUNICA HA OCHOBE CYMMAPHOU 3A0ePICKU U CPEOHel HACLIYEHHOCMU YUKLA NO
CaMbIM HACIUEHHBIM HANPAGICHUAM.

Kniouegvie cnosa: 6e30nacnocmes 00pOACHO20 OBUICEHUS, YNPABTIEHUE MPAHCROPIMHBIM CPeo-
cmeom, mModenuposanue
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S.A. LYAPIN, D.A. KADASEV, N.V. VORONIN

ENSURING THE EFFICIENCY OF TRAFFIC MANAGEMENT BY
COORDINATING THE OPERATION OF TRAFFIC LIGHTS

Abstract. Coordination of the work of traffic lights on the street and road network of cities
leads to an increase in the efficiency of traffic management. Identification of transport problems was
carried out on the basis of monitoring of traffic parameters and analysis of traffic accident statistics.
The calculation of the parameters of the coordinated control was carried out using simulation mod-
eling in the Avenue 2.0 program. The calculation of the optimal duration of the traffic light cycle
was carried out on the basis of the total delay and average saturation of the cycle in the most satu-
rated directions.

Keywords: road safety, vehicle management, simulation
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ONPEJEJIEHUE IIJIAHOBBIX IOKA3ATEJIEN
I'PY30BbIX ABTOMOBWIbHbBIX ITIEPEBO3OK
B CYPOBBIX YCJIOBUSAX KPAUHET'O CEBEPA

Annomayus. B cmamve npedcmagnenst nianogvie nokazamenu 2py308blx aGMoMoOUTbHLIX nepe-
6030k 6 ycrogusx Kpaiinezo Cesepa, komopule onpedenenvl 8 pe3yibmame IKCnepuMenma OJis peaib-
HBIX YCA08ULl IKCHIyamayuu. B ucciedo8anusax ucnonw306amicy cogpementvle Mamemamuieckue me-
Moobl. Ycmanosnenvl 6epoamHOCnble 3HAYeHUs NOKa3amenell — epems Ha NOSPY3KY, 6pems Ha 6bi-
2pY3KY, paccmostue, CKOpocmb, 8peMs HA OBUMNCEHUE C NPUMEHEHUeM CReyuanbHot mexuuku. Ilonyye-
Hbl YPABHEHUS PESPeCCUOHHBIX 3A8UCUMOCEl 8bIPAOOMKU U npobe2a Om 8epOAMHOCIHBIX NOKA3ame-
Jiel, no360auBUiUe ONPederums NIAH 2PY306blX AGMOMOOUTLHBIX NEPEBO3OK.

Kniouegvie cnosa: nnan 2py306bix asmomoounshuix nepe6osok, Kpaiinuii Cegep, ypasuenus pe-
2PeCCUOHHBIX 3A8UCUMOCTEL
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S.A. VAKHRUSHEYV, L.S. TROFIMOVA, B.S. TROFIMOV

DETERMINATION OF PLANNED INDICATORS OF CARGO ROAD
TRANSPORTATION IN THE SEVERE CONDITIONS OF THE FAR NORTH

Abstract. The article presents the planned indicators of road freight transportation in the condi-
tions of the Far North, which are determined as a result of the experiment for real operating conditions.
The research used modern mathematical methods. The probabilistic values of indicators are established
- time for loading, time for unloading, distance, speed, time for movement using special equipment. The
equations of regression dependences of production and mileage on probabilistic indicators are ob-
tained, which made it possible to determine the plan for road freight transportation.

Keywords: road freight transportation plan, Far North, equations of regression dependencies
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A.B. 3EAI'EHM30B, T.b. bPAHCKHUX, C.10. KYPJIOKOB

OPTAHUBAIIUAA TOPOXKHOI'O JIBUKEHUS ITPU TPAHCIIOPTHOM
OBCHIYXKXUBAHUU )KUTEJEU MHOT'O9TAKHOU 3ACTPOUKH

Annomayusa. B cmamve u3nodicenvi pe3yiomamosl NpoGeOEHHbIX HAMYPHLIX UCCIe008ANUL,
npedcmasgiena 06pabomKa NOIYHeHHO20 MACCUBA AzpecupoBanublx Oanuwlx. Ilpusedenvl pesyio-
mamol, NO3601AIOUUE XAPAKMEPUZ0EAMb UHMEHCUBHOCIb A6MOMODUIbHO20 MPAHCNOPMA HA pac-
CMAmMpU8aeMom yuacmke YauuHo-00podcHoll cemu. Onpedenenvt hakmopwl, eruaowjue Ha UHMeH-
CUBHOCTNG MPAHCNOPMHBIX NOMOKO8 U HEOOXO0OUMYIO NAPKOBOUHYIO NIOWAOb, 8bIABNEHbL 3A6UCUMO-
CMu UHMEHCUSHOCIU A8MOMOOUTLHO20 MPAHCNOPMA UHOUBUOYAILHO20 NOIb30BANHUSA OM NIOWAOU
MHOL0IMANCHBIX HCUNILIX 30AHUL, OM 00U KOPPECHOHOEHYUN, COBEPULACMBIX HA UHOUBUOYATLHOM
A8MOMOOUNLHOM MPAHCHOpME, OM YOANEeHHOCIU OM YeHMPA 20PO0d.

Kniouegoie cnosa: mMHo2oomagdchuill HCULOU KOMIIEKC, OP2AHU3AYUSL OOPOICHO20 OBUINCCHUS,
MPAHCNOPMHBII CNPOC, 2eHepayisi KOPPEeCNOHOEHYUTl, UHMEHCUBHOCTNG MPAHCHOPMHBIX NOMOKO8
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A.V.ZEDGENIZOV, T.B. BRYANSKIKH, S.YU. KURDYUKOV

ORGANIZATION OF TRAFFIC IN THE TRANSPORT SERVICE OF
RESIDENTS OF MULTI-STOREY BUILDINGS

Abstract. The article presents the results of field studies, presents the processing of the resulting array of ag-
gregated data. The results are presented that allow us to characterize the intensity of road transport on the considered
section of the road network. The factors influencing the intensity of traffic flows and the required parking space are
determined, the dependences of the intensity of individual motor transport on the area of multi-storey residential build-
ings, on the proportion of correspondence carried out by individual motor transport, on the distance from the city cen-
ter are revealed.

Keywords: multistory residential complex, traffic management, transport demand, generation of correspond-

ence, intensity of traffic flows
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COBEPHIEHCTBOBAHUME METOJIUKHU TPOEKTUPOBAHUA
CBETO®OPHBIX OBBEKTOB C YYETOM OPI'AHU3ALINU
IHHEINEXOAHOI'O ABUKEHUA

Annomayun. B cmamve paccmompenvt npodiemubie 6ONPOCHl 8 CYUeCmayiouell Memoouxe
pacuema c6emo@opHbIX 00bEKMO8 ¢ MOYKU 3PEeHUst OP2AHUZAYUU Neuexo00Ho2o dgudicenust. Paspa-
bomanvl HOBbLE GOPMYIbL, NO380IOWUE DOJIee MOYHO NPOBOOUMb Nepepacyenuvl Qaz06bix Kodgp-
QPuyuenmos 011 06veKmos, 20e neutexo0bl He YCNeearm NPeoodoienb NPOe3NCYI0 YaACHb 3a 8PEMsL
paspewarowezo maxma. IIpeodnoscen HOBbLIL ANCOPUMM pacuema makmos U YUkios CemopopHo2o
Pe2YIUPOSanusl ¢ yuenmom nepepaciema (haz 00CmamoyHslx no ONUmerbHoCcmu 05l BPONYCKA neute-
X0008 uepes nPoe3ducyI0 4acme.

Kniouesvie cnosa: opeanuzayus 00pOICHO20 OBUIICEHUSL, CBeMOPOPHOe pe2yIuposanue, neute-
X0OHOe 0sudicenue
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IMPROVING THE METHODOLOGY OF DESIGNING TRAFFIC LIGHT
OBJECTS TAKING INTO ACCOUNT THE ORGANIZATION OF
PEDESTRIAN TRAFFIC

Abstract. The article deals with problematic issues in the existing methodology for calculating
traffic light objects from the point of view of pedestrian traffic organization. New formulas have
been developed that make it possible to recalculate phase coefficients more accurately for objects
where pedestrians do not have time to overcome the roadway during the permitting cycle. A new al-
gorithm for calculating the cycles and cycles of traffic light regulation is proposed, taking into ac-
count the recalculation of phases sufficient in duration for pedestrians to pass through the car-
riageway.

Keywords: traffic management, traffic light regulation, pedestrian traffic
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COBEPHIEHCTBOBAHUE OPTAHU3ALIMU JOPOKHOI'O IBUXKXEHUA
IIYTEM HH®OPMATU3ALIUU B3AUMOJIEHCTBUS OPTAHOB
NYBJIUYHOM BJIACTU C YYACTHUKAMM JOPOXKHOI'O JBUKEHUA
N UHBIMU OPTAHU3AIIUAMMU

Annomayusn. B pabome paccmompenvt uncmpymenmsl KOMMYHUKAYUY, NO3GOJSIOUUE 2PAINC-
OaHAM OKA3bIEAMb GIUSHUE HA PeuleHue BONPOCO8 OP2aHU3AYUU OOPOICHO20 OBUINCEHUS. U Npeod-
CMABNeHa MamemMamuiecKkas Mooeilb, KOMopast RO380JUN ONPedeiums CIeneHb 808IeUeHUs. 2PAIC-
O0aH 6 OpeaHU3ayUI OOPOAHCHO2O OBUIICEHU HA Obecneuerue Oe30NACHOCMU 8CeX V4ACMHUKO8 00-
POdICHO20 dsudicenus. Taxoce, nposeden anamu3 603MONCHOCMU UCTIONL30BAHUSL DMOU UHGOpMayuU
0711 YAYYUEHUS] OP2AHU3AYUY OOPOACHO20 OBUICEHUS NYMeEM UHDOPMAMUIAYUU 63AUMOOEUCMEUSL
0p2an08 NYOAUYHOU BIACMU C YYACMHUKAMU OOPONCHO20 OBUICEHUS U OPYUMU 3AUHMEPECOBANHDL-
MU CIOPOHAMU.

Kniouesvie cnosa: opeanuszayus 00poicHO20 0BUMNCEHUsL, NPABULA OOPOICHO20 OBUNCCHUS, UH-
Gdopmamuzayus, spaxcoanckoe obuecmso, oduecmeeHHbIL KOHMPOb, Oe30RACHOCHb 00POHNCHO2O
08uUIICEHU
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AN. NOVIKOV, I.S. MITRYAEV

IMPROVING ROAD TRAFFIC ORGANIZATION THROUGH THE
INFORMATIZATION OF PUBLIC AUTHORITIES' INTERACTION WITH
ROAD USERS AND OTHER ORGANIZATIONS

Abstract: This paper examines communication tools that enable citizens to influence decision-
making regarding road traffic organization. It presents a mathematical model that allows determin-
ing the level of citizen involvement in road traffic organization to ensure the safety of all partici-
pants. Additionally, an analysis is conducted on the potential use of this information to enhance
road traffic organization through the informatization of public authorities’ interaction with road us-
ers and other stakeholders.

Keywords: road traffic organization, traffic rules, informatization, civil society, public scruti-
ny, road traffic safety
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IKCIIEPUMEHTAJIBHOE UCCJIEAOBAHUE MOJEJIN
TPAHCIIOPTHOI'O CPEJCTBA C CHJIOBOM YCTAHOBKOM HA
BOJAOPO/JHbIX TOIIVIMBHBIX 2JIEMEHTAX

Annomayun. Paccmompena koncmpyKyus u npuHyun pabomul eeHepamopa 6000pooa, onpede-
nén KI1J] npoyecca. Hccneoosan xumuueckuii cocmag Memanno2uOpuoHol CUcmemvl XpaHetus 6000-
pooa. [ano onucanue KOHCMPYKyuu U NpuHyuna Oeucmeus 8000pOOHO20 MONIUSHO20 NeMeHma.
IIpusedenvl pe3ynbmamol IKCHEPUMEHMATLHO20 UCCIE008AHUA MOOENU MPAHCIOPINHO20 CPeOCmBa Ha
6000POOHbIX MONTUSHBIX DNEMEHMAX C pecUcmpayuell d1eKmpuieckux napamempos.

Knroueewte cnoea: 6000pood, 6000poOHbII MONIUSHDIU HNEMEHN, NPOMHOOOMEHHAs MeMOpand,
MemannocuOpuoHblll HAKONUmMenb 6000p00d, XUMUYECKULL AHATU3, JNEeKMPOMOOUTL
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N.V. LOBOV, O.S. IVANOVA, D.A. FARKHULLIN

EXPERIMENTAL STUDY OF VEHICLE MODEL
WITH POWER PLANT ON HYDROGEN FUEL CELLS

Abstract. The design and principle of operation of the hydrogen generator are considered, the
process efficiency is determined. The chemical composition of the metal hydride hydrogen storage
system was investigated. Description of the design and operating principle of the hydrogen fuel cell
is given. The results of an experimental study of a hydrogen fuel cell vehicle model with registration
of electrical parameters are given.

Keywords: hydrogen, hydrogen fuel cell, proto-exchange membrane, hydrogen metal hydride
storage, chemical analysis, electric vehicle
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NCIHOJb30BAHUME UCKYCCTBEHHBIX HEI\/'IPOHHI)IXVCETEI\/’I
JJIA MOHUTOPUHI'A PABOTBI IPOU3BOJACTBEHHOU 30HbI
ABTOCEPBUCA

Annomayus. B cmamve paccmampusaromcsi 8ORpOCHL  KOHMPOJs pabomuvl 30HbL N0
MEXHUYECKOMY — OOCHYICUBAHUIO U  PEMOHMY  AGMOMOOUNel HA  CMAHYUU  MEXHUYeCKo20
00CIYIHCUBAHUSL C NPUMEHEHUEM UHDOPMAYUOHHBIX mexHoao2ull. [Ipouzsodcmeennvle nomeujeHusl
MHO2UX cmanyuii 0b60py0osanvl Kamepamu 6UOeoHaOI0OeHUs, Komopsle Mo2iu 0vl Oblmb
UCHONB308AHbL OISl MOHUMOPUH2A PAOOMbL CEPEUCHOU 30Hbl, 6 YACMHOCMU OJisl ONpedeseHUs.
cmenenu 3a2py3Ku nOCmd, €20 COCMOSIHUSL 8 KOHKPEMHbIIL MOMEHM 8PeMeHU, (Pakma HaxodicoeHus
Ha ROCMY MeXAHuKa U aemomMoOuns, a maxdce ONpedeieHus MApUPymos OBUICEHUs
npou3eodcmeenno2o nepconana. Ionyuennas ungopmayus moscem Ovims unmezpuposana 8 6azy
OQHHBIX NPEONPUAIUSL U UCNONb3068AHA OJisl NPUHSIMUSL YIPAGLEHYECKUX PEeUEeHUll U POPMUPOBAHUSL
cmamucmuku — pabomuvl  30mbl.  Peanusayusi  cucmemvl  803MOJCHA  C  UCHONIb308AHUEM
npedsapumenvHo 00yueHnol ceepmounol neuponnot cemu ResNetb0, komopas ucnonvzyemes ons
0emeKmuposanusi 00bEeKMos «asmomoounvy u «ueioseky. Paspabomannas moodenv moocem
SAGNAMBCSL YACMbIO CUCHEMbL NOOOEPAHCKU NPUHAMUSL YAPAGIEHUYECKUX PeuleHull Uil yupposoco
0BOUHUKA AGMOMPAHCROPMHO20 NPEONPUSIIMUSL.

Kniouesvle cnosa: cmanyusi mexHuueck020 0OCIYICUBAHUSL, HEUPOHHASL Cemb, CUCMEMd No0-
0epIICKU NPUHSIMUSL PEULeHUTl, KOHMPOLb, 0OCIYIHCUBAHIE U PEMOHIM A8MOMOOULEH, 3a2PY3Kd NOCA
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N.S. ZAKHAROV, E.S. KOZIN

ARTIFICIAL NEURAL NETWORKS FOR MONITORING THE
OPERATION OF THE CAR SERVICE PRODUCTION ZONE

Abstract. The article deals with the issues of monitoring the operation of the zone for the
maintenance and repair of vehicles at a service station using information technology. The
production facilities of many stations are equipped with video surveillance cameras that could be
used to monitor the operation of the service area, in particular, to determine the degree of loading
of the post, its condition at a particular point in time, the fact that a mechanic and a car are at the
post, as well as determining the routes of movement of production personnel. The information
obtained can be integrated into the enterprise database and used to make management decisions
and generate zone operation statistics. The implementation of the system is possible using a pre-
trained ResNet50 convolutional neural network, which is used to detect objects «car» and «persony.
The developed model can be part of a management decision support system or a digital twin of a
motor transport company.

Keywords: service station, neural network, decision support system, control, maintenance and
repair of cars, post loading
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KOHIENTYAJIBHBIE IIOAXO/bI K AIEHTU®UKALIMN H OLIEHKE
MPOPECCHUOHAJIBHBIX KOMIIETEHIIUU TEPCOHAJIA
OPT'AHM3ALINN

Annomayun. B cmamve uccinedosanvl KoHyenmyaibHbie n00OX00bl K UOCHMUPDUKAYUU U OYEH-
Ke npoghecCuoHaIbHbIX KOMNEeMeHYUll NePCOHANA OP2AHUZAYULL.

Knrouesvte cnosa: xomnemeHnyuu nepcoHand, npogheccuoHaibHble KOMNEeMeHyuu, nepcnekmu-
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0.Y. LUKASHKOVA

CONCEPTUAL APPROACHES TO THE IDENTIFICATION AND
ASSESSMENT OF PROFESSIONAL COMPETENCIES OF THE
ORGANIZATION'S PERSONNEL

Abstract. The article examines conceptual approaches to the identification and assessment of
professional competencies of the organization's personnel.
Keywords: personnel competencies, professional competencies, development perspective
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PEAJIM3ALIUS UHTEJUIEKTYAJIBHOM
CUCTEMBbI YITIPABJIEHUA BRT B I'. IBUHAHD (KHP)

Annomayusn. B 0annoil cmambe npedcmagieHo uccied08anue UHMeLeKmyaibHol cmpyKmy-
put BRT (Bus Rapid Transit) ¢ o6racmu mpancnopma. Brazodaps 603modxicHocmu usmenenus 0am-
HbIX 8 PEANbHOM BPEMEHU U MOYHOCIMU UHMELIeKMYaibHo20 mpancnopma 6 cmpykmype BRT, 6bi10
3aQUKCUPOBAHO yCcmpanenue HeOOCMAMKO8 HpU OpPeaHU3AYUU OBUICEHUS HA 0OUeCmMEEeHHOM
mpancnopme. Teopemuueckast 3HAUUMOCIb 3AKTIOYAEMCI 8 PA3PAOOMKE HOBbIX MEMOO08 YNpasie-
HUS Ol NOSblUeHUs Kayecmed naccaxcupckux nepegosok 6 cucmeme BRT. Omo noomeepoicoaem
HeobX00UMOCb NPUMEHEHUsl UHMELIeKMYalbHoU cucmemvl ynpasnenusi. Kpome moeo, 6wviio
Hatioeno onmumanvHoe pewenue 01 ynpasnenus cucmemotii BRT 6 peanvrom apemenu.

Knioueswie cnosa: BRT (Bus Rapid Transit), ckopocmuuvie asmobycuvie nepesosxu, Hnmen-
nexkmyanvivle mpancnopmuvie cucmemwvl (UTC), cenemuueckuu areopumm (GA Genetic Algorithm),
UHMePBA OMNPAGIEHUsL A8MOOYCa, 6€COBOIL PaKmop, MOOeIUPosanue
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Abstract. The paper presents a study of the intelligent structure of BRT (Bus Rapid Transit) in
the field of transport. Thanks to the real-time and precision of intelligent transport, the BRT struc-
ture, the shortcomings in public transport are eliminated. The theoretical significance lies in the de-
velopment of new management methods to improve the quality of passenger transportation in the
BRT system. This confirms the need for an intelligent control system. The optimal solution for real-
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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, peJlaraeMoro K ImyOiIruKauy, n3MepseTcsl CTpaHULaMK TeKCTa Ha Jiuctax gopmara A4 n
COJEPIKUT OT 4 110 9 CTpaHuII; BCE CTPAHUIIBI PYKONUCH JAOJIKHBI IMETh CIUIONIHY0 HyMEpanuio;

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

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

- €CIIM CTaThsl BO3BPAIAeTCsl aBTOPY Ha JA0pabOTKy, MCIIPABICHHBIH BapHaHT CIEAyeT NPUCIAaTh B PEIAKIUIO
MIOBTOPHO, NMPHJIOXKUB ITUCEMO C OTBETAaMM Ha 3aMedaHusl. JlopaOOTaHHBIH BapHaHT CTAThbH PELIEH3UPYETCS M paccMat-
pUBaeTCsl peAaKLIMOHHOMN KOoJulerueil BHOBb. JlaToil mpencTaBieHus MaTepuaga CYUTAeTCA AaTa INOCTYIUIEHUS B peAak-
L0 OKOHYATEIbHOTO BaApHAHTa HCIPABICHHON CTAaThH;

- aHHOTallMM BCeX MyOJIMKYEeMBbIX MaTepralioB, KII0UYEeBhIe cI0Ba, HH(popManus 00 aBTopax, CIIUCKH JIUTEPaTy-
pBI OyIyT HAXOJUTHCSI B CBOOOIHOM JIOCTYIIE HA CaliTe COOTBETCTBYIOIIETO JKypHaa u Ha caiite Poccuiickoil HayqHOH
aneKkTpoHHOH OndmmoTexu - PYHOB (Poccuiickuit HHASKC HAYYHOTO IIUTHPOBAHMSA).

TPEBOBAHMS K COJIEPKAHUIO HAYYHOM CTATbA

Hayunas cTtates, npenocraniseMas B )KypHall, JOJDKHA HMETh CIIeylolue 00s13aTeJIbHbIe 3JIeMEeHThI '

Beeoenue

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

Mamepuan u memoowt

IIpenocraBbTe NOCTATOYHO MOAPOOHBIX CBEICHMH, YTOOBI MOKHO OBIJIO BOCIIPOU3BECTH PAOOTY HE3aBHCHMBIM
uccienoBaTereM. MeToabl, KOTOpbIe YK€ OIyONMKOBaHBI, JOJDKHBI OBITH 000OIIEHB W yKa3aHbl cChUIKOH. Ecnm BEI
LUTUPYETEe HEMOCPEACTBEHHO U3 paHee OMyOJMKOBAHHOTO METOJIa, UCIIOJIb3YHTE KaBBbIUKU U TAKXKE CChUIATECh HA HC-
TOYHHK. JIF0Oble H3MEHEHU CYIIECTBYIOIUX METOA0B TaKXKe TOJKHBI OBITh OIMCAHBI.

Teopus / pacuem

Pasznen «Teopus» nomkeH MPOIIUTh, @ HE MOBTOPSATh MPEIBICTOPHIO CTATBHU, YK€ PACCMOTPEHHYIO BO BBEJE-
HHH, U 3QJI0)KHTh OCHOBY JUIsl anibHeHIeil paboTel. HampoTus, pasnen «Pacuer» mpeacraBisier coOoi MpakTH4YecKoe
pa3BUTHE C TEOPETUIECKON OCHOBBI.

Pezynomamut

Pe3ynbTaThl TOIKHBI OBITH YETKMMHU M KPATKUMU.

Obcysycoenue

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

Boisoowt

OCHOBHBIE BBIBOJBI UCCIIEJOBAHHUS MOTYT OBITH IIPEACTABICHBI B KPAaTKOM pasjeinie «BbIBoab», KOTOPHIH MO-
KET CTOATh OTAEIBHO WIIM COCTABIISTh oApas el paszaena «OocyxneHne» mim «Pe3ynbTaTsl 1 00CYyXKISHUEY.

B Tekcre cTaThi He peKOMEH/IyeTcsl:

- IPUMEHATH 000POTHI Pa3rOBOPHOM pedH, TEXHULIU3MBI, TPO(PECCHOHATN3MEI,

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

- IPUMEHSATH IPOHU3BOJILHBIE CIIOBOOOPA30BaAHMS;

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

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

TPEBOBAHMSI K O®OPMJIEHUIO 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 aHTIUHCKOM SI3bIKE) MyOJMKYeMOro Marepuala - J0DKHO OBITh TOYHBIM U EMKUM;
CJIOBa, BXOJAIINE B 3arIaBHe, JOJDKHBI OBITh SICHBIMHU CaMU 110 ce0e, a He TOJIFKO B KOHTEKCTE; CIIeLyeT H30eratsb CIIox-
HBIX CHHTaKCHYEeCKNX KOHCTPYKIIUH, HOBBIX CJI0BOOOPA30BaHHI U TEPMHUHOB, a TAKXKE CIIOB Y3KONPO(PECCHOHAIBHOTO U
MECTHOT'O 3HaYEHUS;

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

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

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

INOCTPOEHME CTATBbU

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

- C IIpoIrycKOM OJIHOM CTPOKH - BBIPOBHEHHBIE O IIEHTPY CTpaHUIbl, Oe3 ab3alHOro OTcTyna M HaOpaHHbIC
MIPOITMCHBIMHA OyKBaMU CBETJIBIM mpudToMm 12 pt mannmans U Gamuanu asTopos (M.M. UBAHOB).



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

- C mporryckoM omHON CTPOKH - KpaTkast (He Oomee 10 cTpok) aHHOTaIms, HabpaHHas ¢ ab3allHOTO OTCTyIIa
KypcuBHBIM mpudtom 10 pt Ha pycckoMm si3bike. C a03a1lHOTO OTCTYIIA - KJIIOYEBBIE CJIOBA HA PYCCKOM SI3BIKE.

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

- Cnucok nurepatypbl, HaOpaHHbIH OOBIYHBIM MIpUQTOM MpsMoro HadepTanust 10 pt, momernaercss B KOHIE
crarpu. 3aronoBok «CIIMCOK JIMTEPATYPbI» Habupaercst oy KUpHbIM mpudToM 12 pt npornucHeIME OyKBaMu
C BBIPAaBHMBAHHEM IIO0 IICHTPY.

- [locne cmucka auTEepaTypsl, ¢ a03aHOTO OTCTYIIA, IPUBOIATCA HaOpaHHBIE OOBIYHBIM mIpHQTOM 10 pt cBe-
JieHns1 00 aBTopax (Ha PycCKOM SI3bIKE) B TAKOH MOCIIEI0BaTEIbHOCTH:

damunust, UMs1, 0OTYECTBO (TTOTYKUPHBIN MPUQT)

YupexaeHne Ui OpraHnu3amnus

Anpec

YueHas cTeneHb, y4eHOe 3BaHUE, JOJKHOCTb

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

- C mpoIrycKoM OIHOHM CTPOKH - BBIPOBHEHHBIE IO IICHTPY CTPaHUIIBI, O3 ab3alHOro OTCTyNa M HaOpaHHBIC
MPONUCHBIMU OYKBaMH CBETIbIM MIpudTOM 12 Pt MHMIMANB! U paMUIHK aBTOPOB (Ha aHTJIMHACKOM SI3BIKE).

- C mporycKoM OJIHOM CTPOKHM - Ha3BaHHE CTaThH, HAOpaHHOE Oc3 a03aIlHOTO OTCTYIIA MPOMUCHBIMU OyKBAMH
MOTY>KUPHBIM mpudTOM 14 pt ¥ pacnonokeHHOE 0 IEHTPY CTPAHHUIBI (HA aHTITMHCKOM SI3BIKE).

- Kpatkas (#e 6omee 10 cTpok) aHHOTaIus, HaObpaHHas ¢ ab3aIfHOrO OTCTyHa KypcuBHBIM Impudrom 10 pt, ¢
a03aIlHOTO OTCTYIIA - KJIIOUEBbIE CJIOBA (Ha aHTIIUHCKOM SI3BIKE).

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

TABJULbI, PUCYHKH, POPMYJIbI

Bce Tabnuibl, pUCyHKH M OCHOBHBIE ()OPMYIIBI, IIPUBECHHbIE B TEKCTE CTaThH, JOJDKHBI OBITH IIPOHYMEPOBAHBL.

®opmyJbl crenyeT Habupath B perakrope popmyn Microsoft Equation 3.0 ¢ pa3mepamu: oOBIYHEIH mpUT -
12 pt, kpynHbIi uHACKC - 10 pt , Menkuii nHaekc - 8 pt.

DopmyItbl, BHEAPEHHBIE KaK H300pa)XeHNe, HE T0ITyCKaloTCs !

Pycckue u rpedeckue OyKBbI, a Takke 00O3HAUYCHMS TPUTOHOMETPHUYCCKHUX (YHKIHH, HAOMPAIOTCS MPSIMBIM
mpHU(TOM, JTATUHCKUE OYKBBI - KYPCHBOM.

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

B ¢opmynax B kauecTBe CHMBOJIOB CIIEIyeT NMPUMEHSATh 0003HAYEHHs, YCTAHOBICHHBIC COOTBETCTBYIOIIMMH
cranaapramu. OnucaHne HAYMHAETCS CO CJoBa «rue» 0e3 JBoeTouusi, 6e3 ab3alHOro OTCTYIa; MOSCHEHHE KaXXI0To
CHMBOJIa JaeTCsl C HOBOM CTPOKH B TOM MOCIIEIOBATENILHOCTH, B KOTOPOW CHMBOJIBI IIPUBENEHBI B (hopmyiie. EquHuUIb!
HM3MEpEHUs 1AI0TCS B COOTBETCTBUU ¢ MexxayHapogHoi cuctemoit eaunni CH.

[lepenocuts GopMysbl Ha CIETYIOIIYIO CTPOKY IOIYCKAaeTCsl TOJbKO Ha 3HAKaX BBINOJHSEMBIX OICpallni,
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, pOTOCHUMKH) CllelyeT pachoa-
raTh HEMOCPEICTBEHHO II0CIIE TEKCTa, B KOTOPOM OHH YIIOMUHAIOTCS BIIEPBbIe. PHCYHKH, YHCIIO KOTOPBIX JIOJKHO OBITh
JIOTHYECKH OTIpaBJIaHHBIM, MIPEACTABISIFOTCS B BUJIE OT/AENbHBIX (aiinoB B popmare *.eps (Encapsulated PostScript) niu
TIF pa3smepom He menee 300 dpi.

Ecnm pucyHok HeOobIIOro pazmepa, JKenaTeIbHO ero 00TeKaHHe TEKCTOM.

INoamucu k pucyHKaMm (HOJTY>KHPHBIH WpHGT KypcuBHOTO Hauepranus 10 pt) BEIpaBHUBAIOT IO LIEHTPY CTpa-
HUIIBI, B KOHIC MOAIUCHU TOYKA HE CTABUTCA, HAIIPUMED:

Pucynok 1 - Texcm noonucu

[osicHuTenbHBIE TaHHBIE HAOMPAIOTCSA CBETIIBIM MIPU(TOM KypcMBHOTO Hauepranusi 10 pt m craBsAT mocie
HaMMEHOBAHUS PUCYHKA.

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

3aroyioBkH Tpad U CTPOK TAOIHIIBI MUMTYTCS C MPOTMCHON OYKBBI, & TIOJ3ar0JIOBKH - CO CTPOYHOM, €CIIM OHH
COCTaBIISIIOT OJIHO MPEIJI0KEHHE C 3ar0JIOBKOM, WM C NMPONHMCHON OYKBBI, €CIM OHH MMEIOT CaMOCTOSATENbHOE 3Haue-
HHe. B KOHIle 3arojIOBKOB M I10J[3ar0JIOBKOB TaOJHMIl TOYKH HE CTaBATCA. TeKCT BHYTPH TaOJHMIBI B 3aBUCHMOCTH OT
o0BpemMa pasMenraeMoro Marepuayia MOXeT ObITh HaOpaH mpu(TOM MeHbIIETO Kerisi, Ho He MeHee 10 pt. Tekcr B
cToilIax pacmojararoT OT JEBOTO Kpas TH00 EHTPHPYIOT.

CroBo «Tabnuna» pazmeniaercs o JIEBOMY Kparo, IOCJIe HETO Yepe3 THPE pacliojaraeTcs Ha3BaHue TaOIIHIIbI,
Hanpumep: Tabiauna 1 - TekcT Ha3BaHUA

Ecnu B xOHIE cTpaHHUIbl TaOIHIIA IPEPHIBACTCS U €€ MPOJIODKeHHe Oy/IeT Ha ClIe/Iyollel CTpaHuIle, HUKHIOK
TOPU3OHTAJIbHYIO JIMHUIO B NIEPBOW 4acTH TaOIMIBI HE MPOBOST. [Ipy mepeHoce yacTy TabIHLbl HA APYTYIO CTPaHHILY
HaJ Hel numyT ciaoBo «IIponoimkenne» u ykaspiBaroT Homep Tabnuipl: [Ipumep: [Ipogomkenue Tadbmunes 1

Hywmepanus rpad tabmuiel apadckumMu udpamMu Heo0X0uMa TOJBKO B T€X CIydasX, KOTJa B TEKCTE HMEIOT-
Cs CCBUIKM Ha HUX, TIPH JETICHUH TaOJIUIIBI HA YaCTH, a TAK)Ke TPH IIEPEHOCE YacTH TaOIUIIBI HA CIEAYIONIYIO CTPAHUILLY.
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[IpaBo ucnosnb30BaHUs MPOU3BEACHUHN MPEIOCTABICHO aBTOPAMH Ha OCHOBAaHUU
1. 2 ct. 1286 UerBeproii yactu ['paxmanckoro Kogekca Poccuiickoii ®enepamyu
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