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ONPEJEJIEHUE YCWINA, CO3JABAEMOI'O ITPUBOIOM BO3BPATHO-
IHHOCTYHATEJIBHOI'O ABUKEHUS BBICTPOAEUCTBYIOIIEI'O OBOPYJ1IOBAHUSA

AnHoTauus. ['uapasinyeckre IpUBOIBI JaBHO U BECbMa YCICITHO MCTIONB3YIOTCS B TEX-
HOJIOTHYECKOM 000PYIOBaHHH JUTS OCYIIECTBIICHUS ITIABHOTO pab0dyero 1 BCIIOMOTaTeIbHBIX
nBkeHni. Oco00 3HAUYUTENbHBIN dPPEKT JaéT UX TPUMEHEHUE B TEXHOJIOTHYECKOM 000pY-
JIOBaHUM U MOOMIILHON TEXHHKE, MPeAHa3HAYeHHBIX Ui 00paOOTKU KPyMHOTrabapuTHBIX Jie-
TaJsiel, TpeOyIOMMX CO3IaHUs YCHIINS B COTHH M JJayKe THICSYM TOHH IPU 3HAYUTEIBHBIX ITe-
PEMEICHNIX HHCTPYMEHTA.

OnHako pUMEHEHHEe THAPABIMYECKOrO MPUBOJIA OTPAHMUYEHO B CIyYasX, KOraa Heo0Xo-
JIMMO 00€CTIeUUTh OOJIBIINE CKOPOCTH BO3BPATHO-TIOCTYTIATEIBHOTO ABMKEHHS HHCTPYMEHTA,
UCTIBITHIBAIOIIETO 3HAYUTEIEHOE IPOTHBOICHCTBIE CO CTOPOHBI 00padaThIBaeMOM 3arOTOBKH.
VYkazaHHOe OorpaHUYeHHE OOBSCHSETCS TeM, YTO BO3BPATHO-IIOCTYMATENbHBIC THIPAaBIHYeE-
CKHE TPUBOJIBI OBICTPOAEHCTBYIOMIETO 00OPYAOBaHUs pabOTalOT B TOCTOSHHO W3MEHSIO-
IMUXCS TUHAMHYECKHX PEXKUMax, KOTOpbIe Ha COBPEMEHHOM 3Tarle Pa3BUTHS THAPABIMYECKUX
HPUBOIOB HEOCTATOYHO U3YYEHBI.

Takum oOpazoM, 3aqaua pa3pabOTKH KOHCTPYKIIMU, METOJAUKNA MOJEIUPOBAHUS U HCCIIe-
JIOBaHMS, BEIOOPA pallOHATBHBIX ITApaMeTPOB OBICTPOICHCTBYIOIIETO THAPABINYECKOTO MIPH-
BOJIa TEXHOJIOTHYECKOTO 000PYIOBAHHS SIBISICTCS aKTYyaJIbHOM, a TAaKKe MOBBILCHNE (P PeK-
TUBHOCTH OBICTPOJICHCTBYIOIIUX THAPABIMYECKUX MPHUBOJOB BO3BPATHO-TIOCTYHATEIBHOTO
JBWDKEHUSI IyTeM pa3paboTKU METOAMKH WX pacyéra U MPOEKTUPOBAHUS C yUYETOM HEJIHHEH-
HOCTH XapaKTEePUCTHK, CKUMAEMOCTH pabodeil )KUIKOCTH U JeopmManuu TpyOOpoOBOIOB.

KiroueBblie ci10Ba: THAPABINYECKUH MPHUBOJI, TOBBIIIEHUE YP(PEKTHBHOCTH, MOJIEIUPO-
BaHUE.
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K. O. Kobzev, A. T. Rybak, S. A. Vyalov, E. S. Bozhko

FORCE DETERMINATION CREATED BY THE DRIVE OF THE RETURN-TRANSFER MO-
TION OF THE RAPID AUTOMATIC EQUIPMENT

Abstract. The hydraulic drives have long and very successfully usage in technological
equipment for the implementation of the main working and auxiliary movements. A particu-
larly significant effect is given by their use in technological equipment and mobile equipment,
designed for processing large-sized parts that require the creation of an effort of the hundreds
and even thousands of tons with significant tool movements.

However, the use of a hydraulic drive is limited in cases when it is necessary to ensure high
speeds of the reciprocating movement of the tool, which is experiencing significant opposition
from the workpiece being processed. This limitation is explained by the fact that reciprocating
hydraulic drives of high-speed equipment operate in constantly changing dynamic modes,
which at the present stage of development of hydraulic drives are insufficiently studied.

Moreover, the task of developing a design, modeling and research methods, choosing ra-
tional parameters of a high-speed hydraulic drive of the technological equipment is relevant
as well as increasing the efficiency of the high-speed hydraulic drives of reciprocating motion
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by developing a methodology for their calculation and design, taking into account the nonlin-
earity of characteristics. pressure, compressibility of the working fluid and deformation of

pipelines.

Keywords: hydraulic drive, efficiency improvement, modeling.
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B. U. Konecnuxkos, /. C. Manmypos, K. U. Kapnenxo, C. A. [anunvuenxo, E. C. Hogukxos

BJIMSIHUE COCTABA HIIVIMKEPHOI'O TIOKPBITUS, OBPABOTAHHOI'O JIASBEPHBIM
OBJYYEHUEM, HA ®U3UKO-MEXAHUYECKHWE U TPUBOJIOI'NYECKHUE
XAPAKTEPUCTUKHU TPUBOCUCTEM *

AHHoOTanus. PaccMOTpeHBI BO3MOXHOCTH YIIPABICHUS! TPUOOJIOTHIECKUMH U METAIJIO-
(U3IIECKUMI CBONCTBAMH METAIITMIECKUX TPHOOCUCTEM. Y CTAHOBIIEHO BIMSHUE TYTOIIAB-
KHUX U JIETKOIJIABKUX KOMIIOHEHTOB UIMKEpPa Ha MEXaHUUYECKUE XapakTepucTuku. [Ipeacras-
JIEHBI Pe3yIbTAThl UCCIIEAOBAHUI BIMSHUS COCTAaBa IUIMKEPHOTO TIOKPBITHS, 00pabOTaHHOTO
Ja3epHBIM 00ITydyeHHeM. BEITIOTHEHHbIE KOMIUIEKCHBIE HCCIIEIOBAHHS CBHUIAETEIBCTBYIOT O
MEPCIICKTUBHOCTH MPUMEHEHHUS MET0/ia 00pa0OTKHM NUIMKEPHBIX MOKPBITHIH KOHIICHTPHPO-
BAaHHBIMU NTOTOKaMH 3HEPTHUU.

KuaroueBrble ci1oBa: KOHIICHTPUPOBAHHEIE TTOTOKH SHEPTHH, JIazepHas 00paboTka, HecTe-
XUOMETPUYECKHUE COCTUHEHUS, U3HOCOCTOMKOCTh, TIOBEPXHOCTHBIN CITOM.
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(GHU3HKO-MEXaHUYECKHE M TPHOOTOTHYSCKHE XapakTepucTuky Tpubocuctem / B. M. Konecuu-
koB, /I. C. Manrypos, K. 1. Kapnenko, C. A. Jlanunpuenko, E. C. HoBukoB // BectHuk
PI'VIIC. — 2020. — Ne 4. — C. 15-22.

Beeoenue

V. I. Kolesnikov, D. S. Manturov, K. I. Karpenko, S. A. Danilchenko, E. S. Novikov

INFLUENCE OF SLIP COATING COMPOSITION TREATED BY LASER IRRADIATION ON
PHYSICAL-MECHANICAL AND TRIBOLOGICAL CHARACTERISTICS OF TRIBOSYSTEM

Abstract. The possibilities of controlling the tribological and metallophysical properties of metal
tribosystems are considered. The influence of refractory and low-melting components of the slip on
the mechanical characteristics is established. The results of studies of the influence of the composition
of the slip coating treated with laser irradiation are presented. The performed comprehensive studies
indicate the prospects of applying the method of processing slip coatings with concentrated energy
flows.

Keywords: concentrated energy flows, laser processing, non-stoichiometric compounds,
wear resistance, surface layer.
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A. A. Komecos

METOJIUKA OITPEJAEJEHUA HAPAMETPOB BEPOATHOCTHOI'O PACITPEJAEJIEHUA
COBOKYIHOCTHU MPOYHOCTHBIX XAPAKTEPUCTUK KOHCTPYKIIMOHHBIX CTAJIEN
11O BBIGOPOYHbBIM JTAHHBIM

AnHotaums. [IpuBeseH pe3yibTaT aHalln3a CyIIECTBYIOIINX METOJIOB OIIEHKH MapaMeT-
POB COBOKYITHOCTH 10 BEIOOPOYHBIM JAHHBIM MMPOYHOCTHBIX XaPaKTEPUCTUK KOHCTPYKIIHOH-
HBIX CTajeil U BBISIBJICHBI HEJJOCTATKHU, KOTOPbIE OTPAHUYMBAIOT UX NpuMeHenue. [Ipeanoxen
HOBBIH METOJ JUIA ONPEACICHHS MapaMeTPOB COBOKYITHOCTH 10 BHIOOPOYHBIM JaHHBIM TpU
M3BECTHBIX KpallHUX WJIEHaX COBOKYMHOCTH. JJisi TPOBEPKU METO/a MPOU3BEJIEH BHIUHUCIIN-
TEJBHBIN DKCIIEPUMEHT U OIIpEeJIeIeHa OINOKa OTPEeICTICHHS ITapaMEeTPOB COBOKYITHOCTH. Pa3-
paboTaH ajIropuTM OIpeNeNeHUs TapaMeTPOB 3aKOHa pacmpeseneHus Beitbymna st coBo-
KYIHOCTH C UCIIOJIb30BAHUEM B KaU€CTBE KpaWHUX YJIEHOB, HOPMUPYEMBIX B COOTBETCTBUU C
I'OCT MHUHMMAaTBHBIX 1 MAaKCUMAIBHBIX 3HAYCHHUM MPOYHOCTHBIX XapaKTEPUCTUK. Pe3yib-
TaThl SKCIIEPUMEHTA MOKA3aJIH, YTO MTOJYYEHHBIE 3HAYEHUS IAPAMETPOB OTJIMYAIOTCS OT 3Ha-
YEHUH NapaMeTPOB UCXOAHONW COBOKYITHOCTH HE3HAUUTENBHO U HAXOIATCS B IIpeesiax J10Be-
PUTENBHOTO HHTEPBAJa IS HapaMeTPOB UCXOAHONW COBOKYITHOCTH.
KuaroueBrbie ci1oBa: yCTalOCTHBIN pecypc, MapaMeTphl, COBOKYITHOCTh, BRIOOpKA, TETaIIN
MaIlIMH, TIPOYHOCTHBIC XapaKTEPUCTUKH KOHCTPYKITMOHHBIX CTajlel, HapaOoTKa J0 OTKa3a.




ISSN 0201-727X BECTHHUK PI'YIIC Ne 4 /2020

st nuTupoBaHus:

Kotecos, A. A. MeToauka onpeaecH s IapaMeTPOB BEPOATHOCTHOTO PaCIIPEACIICHUS CO-
BOKYITHOCTH ITPOYHOCTHBIX XapaKTEPUCTUK KOHCTPYKIIMOHHBIX CTAJICH 10 BEIOOPOYHBIM JIaH-
HeIM / A. A. Kotecos // Bectauk PI'VIIC. — 2020. — Ne 4. — C. 23-29.

A. A. Kotesov

METHOD FOR DETERMINING THE PARAMETERS OF THE PROBABILITY DISTRIBUTION
OF THE POPULATION STRENGTH CHARACTERISTICS OF STRUCTURAL STEELS BASED
ON SAMPLE DATA

Abstract. The article presents the results of the analysis of existing methods for evalu-
ating the parameters of the population based on selected data on the strength characteristics
of structural steels and identifies shortcomings that limit their use. A new method is pro-
posed for determining population parameters from sample data for known extreme mem-
bers of the population. To test the method, a computational experiment was performed and
the error in determining the parameters of the population was determined. An algorithm is
developed for determining the parameters of the Weibull's distribution law for the popula-
tion using the minimum and maximum values of strength characteristics normalized in ac-
cordance with GOST as the extreme terms. The results of the experiment showed that the
obtained parameter values do not differ significantly from the values of the parameters of
the original population and are within the confidence interval for the parameters of the
original population.

Keywords: fatigue life, parameters, population, sample, machine parts, strength char-
acteristics of structural steels, work-to-failure.

For citation:
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A. A. Komecos, B. E. Kacvanos, A. A. Komecoesa

METO/JUKA OBECIIEYUEHUSI BE3OTKA3ZHOCTU METAJIJIOKOHCTPYKIIUM
I'PY30IIOABEMHBIX KPAHOB B TEYUEHHUE CPOKA CJI1Y/KBbI

AHHoTanus. B crarbe npeanaraercss Metoarka obecrnedeHns: O€30TKa3HOCTH METaJLIo-
KOHCTPYKIHH TPY30IIOABEMHBIX KPAaHOB B TEUCHUE CPOKA CIYXKOBI, KOTOpasi MO3BOJISIET 000C-
HOBATh JIOIMYCKAaeMO€ HaIPSDKEHUE TI0 KPUTEPUIO COMPOTHUBIICHHS YCTAIIOCTH C 3a/IaHHON Be-
posTHOCTBIO. OCHOBY MOJIENH COCTABIISIOT METOAMKHU OMPEIEICHUS TapaMeTPOB TeHepalb-
HOW COBOKYITHOCTH XapaKTEPHCTUK MPOYHOCTH U HArPYKEHHOCTH 10 BEIOOPOYHBIM JaHHBIM.
Mopens npeanonaraeT, YTo XapakTepUCTUKH MPOYHOCTH MaTepHaia M IKCIUTyaTalllOHHbIE



mailto:voodoo-doll@yandex.ru

ISSN 0201-727X BECTHHUK PI'YIIC Ne 4 /2020

HAarpy3KH, BO3HUKAIOIIUE B JIEMEHTaX METANIOKOHCTPYKIIUH, OIPEICIISIOTCS C ONPEACIICH-
HOW BEPOSTHOCTHIO COOTBETCTBYIOIICH BEPOSTHOCTH 0E€30TKa3HOW pabOThI, YTO MO3BOJISICT
obecrneunTh 0€30TKa3HOCTH C 33JaHHOM BEPOSITHOCTHIO B T€UEHUE CPOKa CITy»KObI. J[i1s1 obec-
MIEYCHUST 0S€30TKA3HOCTH B TEUCHUE CPOKA B MOJICII UCIIOJIB3YIOTCSI IAHHBIC O TPOYHOCTHBIX
XapaKTePUCTUKAX KOHCTPYKIIMOHHBIX CTAJCH, TEXHOJIOTUU U3TOTOBIICHUS U KOH(PHUTypaIuu
JIeTaJH, TAaHHbIC O JICHCTBYIOIUX HArPy3KaX, IUKIHYECKOM JOITOBEYHOCTH, TpeOyeMoii Ipo-
W3BOJIUTEIILHOCTH, CTOUMOCTH U3TOTOBJICHUS U peMoHTa. Ha ocHOBe naHHOM Mojenu paspa-
00TaH aNrOpUTM pacyeTa JOIMYCKaeMOT0 HAMPSDKCHUS 10 KPUTEPHUIO COITPOTUBIICHUS YCTaJIO-
CTH B 3aBUCHMOCTH OT IUIAHUPYEMOTO CPOKa CIIY>KObI, TEXHUYECKOW TTPOU3BOJAUTEIBHOCTH,
BEPOSITHOCTH O€30TKAa3HOU PabOTHI.

KuroueBble ci10Ba: HAAS)KHOCTh, 0€30TKa3HOCTh, BEPOSTHOCTH 0€30TKa3HO# paboTHI, CO-
MPOTUBJICHUE YCTAIOCTH, METAIUIOKOHCTPYKITHH
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KorecoB, A. A. Meronuka obecriedeHns 0€30TKa3HOCTH METAUIOKOHCTPYKIHUN TPy30-
NOJABEMHBIX KPaHOB B TeueHHe cpoka ciryk0bl / A. A. Kotecos, B. E. KacesHoB, A. A. Kore-
cosa // Bectauk PI'VIIC. — 2020. — Ne 4. — C. 30-309.

A. A. Kotesov, V. E. Kasyanov, A. A. Kotesova

MODEL FOR ENSURING THE RELIABILITY OF METAL STRUCTURES OF LIFTING
CRANES DURING THEIR SERVICE PERIOD

Abstract. The article offers a method for ensuring the reliability of the metal structures
of lifting cranes during their service period. It is justified the allowable stress by the criterion
of the fatigue resistance with a given probability. The model is based on methods for deter-
mining the parameters of the general population of strength and load characteristics based on
sample data. The model assumes that the strength characteristics of the material and the oper-
ating stresses in the elements of steel structures are determined with a certain probability, the
probability of failure-free operation that allows providing reliability with a given probability
during the service life. The model uses data on the strength characteristics of structural steels,
manufacturing technology and part configuration, data on operating loads, cyclic durability,
required performance, and the cost of manufacturing and repair to ensure reliability during the
service life.

Keywords: reliability, failure-free, probability of failure-free operation, fatigue life,
metal structures
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A 1. Iloonecnukos, A. I'. Cuntoma

UCCJIEJJOBAHUE BJIIMAHUSA MIPOTUBOIO3HON CUCTEMBI HA JJINHY
TOPMO3HOI'O ITYTHU SJIEKTPOIIOE3JA 21121

Annoramus. Ha snexrponoesnax cepuu OP, D/, OT, OM npumensiercss GpUKIMOHHBII
KOJIOZIOYHBII TOPMO3 C JIEKTPOITHEBMATHIECKUM HIIM ITHEBMATHYECKUM YIPABICHUEM U Uy-
TYHHBIMHA TOPMO3HBIMH KOJIOAKaMH. KOMIO3UIIMOHHBIE TOPMO3HBIC KOJIOAKH Oojee 3 dhek-
THUBHBI IO CPABHCHUIO C YYT'YHHBIMU, HO UX ITPUMCHCHHUEC BMECTEC C 6aHﬂa)KHI>IMI/I KoJecaMu
HeomycTuMo. OpUKIMOHHBIA TOPMO3 MMEET ONpPEIeNICHHOE OTPaHUYEHHE 10 CUJIE CIIeTUIe-
HUSI KOJIEC C PebCaMU, TUT TOPMO3HBIX KOJOAOK TaKXKe HaKIIaAbIBaCT ONpe/elieHHbIE Orpa-
HUYEHHS Ha BEJIMYMHY TOPMO3HOM CHITBI U3-3a XapaKkTepa W3MeHEeHHUs Ko PHUIMeHTa TPEeHHS
TOPMO3HBIX K0JI0/10K. [IpuMeHeHne MpOTHBOIO3HBIX YCTPOKCTB MO3BOJISIET «00Iee TOIHOY UC-
H0JIB30BAaTh BO3MOXKHOCTH (PPUKIIMOHHOTO TOPMO3a TIPH YCIIOBUH HETOITYIICHUS 103a.

KiroueBble ciioBa: mHeBMaTHUECKHI TopMo3, D112/, TopMO3HO# yTh, 3()(HEKTHBHOCTD
aBTOTOPMO30B, IPOTUBOIO3HAS CHCTEMA.

JlJ1st uuTHpOBAHMS

[Tognecunukos, f. 1. UccneqoBanue BIUSHUS IPOTUBOIO3HOM CUCTEMBI HA IJIMHY TOPMO3-
Horo myTH AekTponoesaa DI12/1 / 5. . Tlomnecuukos, A. I'. Cumtora // Bectauk PT'YTIC. —
2020. — Ne 4. — C. 40-44.

Y. D. Podlesnikov, A. G. Syluta

INVESTIGATION OF THE INFLUENCE OF THE ANTI-SKID SYSTEM ON THE BRAKING
DISTANCE LENGTH OF THE ER2T ELECTRIC TRAIN

Abstract. The electric trains of the ER, ED, ET, EM series use a friction pad brake with
electro pneumatic or pneumatic control and cast-iron brake pads. The composite brake pads
are more effective than cast-iron ones, but they are not allowed to be used together with a pair
of wheels. The friction brake has a certain limit on the strength of the wheels ' grip on the rails,
the type of brake pads also imposes certain restrictions on the amount of braking force due to
the nature of the change in the coefficient of the brake pads friction. The application of anti-
skid devices produces more fully use of the friction brake capabilities, if the skid is not al-
lowed.

Keywords: air brake, EP2D, braking distance, efficiency of auto brakes, anti-skid system.

For citation:

Podlesnikov, Y. D. Investigation of the influence of the anti-skid system on the braking
distance length of the ER2T electric train/ Y. D. Podlesnikov, A. G. Syluta // Vestnik RGUPS.
—2020. — Ne 4. — P. 40-44.



mailto:a.kotesova@mail.ru
mailto:a.kotesova@mail.ru

ISSN 0201-727X BECTHHUK PI'YIIC Ne 4 /2020

Caeaenusi 00 aBTOpax Information about the authors
MHonnecHukon SIpocaas JIMauTpueBu4 Podlesnov Yaroslav Dmitrievich
PoccuiicKuit yHUBEPCHUTET TPAHCIIOPTA, Russian State University of Transport,
MOCKOBCKHIi KOJIISIK TPAHCIIOPTa, Moscow College of Transport,

KaHIUIaT TEXHUIECKUX HAYK, IPEoaBaTelb, Candidate of Engineering Sciences, Lecturer,
e-mail: yaroslav_podlesnikov@mail.com e-mail: yaroslav_podlesnikov@mail.com
Cuirora Anaroauii I'eHHagbeBHY Syluta Anatoly Gennadyevich
Hay4Ho-Hcciie10BaTeIbCKUil HHCTHTYT Research Institute of Railway Transport,
JKEJIE3HOI0POKHOTO TPAHCIIOPTA, Scientific Center «Train Tractiony
Hayunbrit nentp «Tsra moe3mosy, Candidate of Engineering sciences,
KaHIUIAT TEXHUIECKUX HayK, Head of Laboratory,

3aBeYIONINIA Ta00paTOPUCH, e-mail: ma.leroy@yandex.ru

e-mail: ma.leroy@yandex.ru

VK 629.45/.46 DOI: 10.46973/0201-727X_2020_4_45

E. A. Pooxcxosa, U. B. Kogpueuna

COBEPHIEHCTBOBAHME ITPOIECCA TEXHOJIOTM CMEHBI 3JIEMEHTOB
JIIOJIEYHOI'O TIOABEIINBAHUSA TACCAKUPCKHUX BAT'OHOB

AHHOTanus. BrinoaHeH aHanu3 6€30MacHOCTH IBHKCHUS M KAUeCTBA PEMOHTA MACCaXHP-
cKkuX BaroHoB. Ha ocHOBe aHanm3a 0€30MacHOCTH JBMKEHHS U KA4eCTBA PEMOHTA ACCaAKHP-
CKHX BaroHOB ONpeeiCHbl TEXHUYECKHE (DAKTOPhI pUCKa HAPYIICHUH 0€30NMaCHOCTH JIBUXKE-
Hust. [IpuBeneHbl peKOMEHIAIMH ISl MOBBILICHHS d(PPEKTUBHOCTH PadOTHl MyHKTa CMEHBI
KOJICCHBIX TACCAXUPCKUX BaroHoB. [IpencraBieHo pa3paboTaHHOE MPHCIIOCOONCHUE IS
CMCHBEI 3JIEMCHTOB HECHTPAJIBHOI'O JIFOJICYHOI'O IMMOJABCHIMBAHUS MMaCCAXKUPCKUX BArOHOB.

KiaroueBble CJIOBA: KEIC3HOIOPOXKHBIA TPAHCIIOPT, SHEPrO3PHEKTUBHOCTD, TOILTUBHO-
SHEPreTHYECKHUE PECYPChI, 3aKOH Paclpe/eICHuUS.

Jasi uuTUpoBaHMs:

Poxkoga, E. A. CoBepllieHCTBOBaHUE MPOLIECCA TEXHOJIOTUH CMEHBI JIEMEHTOB JIFOJICY-
HOT'O TOJBENTHBAaHUS Taccakupckux BaroHos / E. A. Poxkoga, 1. B. Kospuruna // BectHuk
PI'VIIC. — 2020. — Ne 4. — C. 45-54.

E. A. Rozhkova, I. V. Kovrigina

IMPROVEMENT OF THE ELEMENT CHANGE TECHNOLOGY PROCESS CARRIER
SUSPENSION FOR PASSENGER CARS

Abstract. In this work, an analysis of traffic safety and the quality of repair of passenger
cars was carried out. Based on the analysis carried out on traffic safety and quality of repair of
passenger cars, technical risk factors for traffic safety violations were determined. Recommen-
dations are given to increase the efficiency of the point of change of wheeled passenger cars.
The developed device for changing the elements of central cradle suspension of passenger cars
is presented.

Keywords: central spring suspension, passenger car, traffic safety, risk factors.
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A. K. Cxaughyc

KOMILITEKCHOE YCOBEPIIEHCTBOBAHUE XOJIOJIMJIBHON KAMEPHI TEILIOBO3A

Annoramus. llpencraBnen aHamu3 3 ()EKTHBHOCTH 3JEMEHTOB XOJOAMIBHOW KaMephl
TEIJIOBO3a B MOPSJAKE MOCTYIUICHUS K HUM B03ayXa. OLIEHEH YPOBEHb UX UHIUBUAYAJIBLHOTO
1 COBMECTHOTO BJIUSTHUS HAa SHEPrONOTPEOJICHUE CUCTEMbl OXJIAXKIACHHUS JAU3EII TEIIOBO3A.
[IpoBeneH 0030p BapUaHTOB yCTPaHSHHS BBISBICHHBIX HEAOCTATKOB. [Ipe1ioKeHbl crioco0b
YCOBEPIICHCTBOBAHUS CTaHJIAPTHBIX KOHCTPYKIUH M HEKOTOpBIE pa3pa0dOTaHHbBIE albTepHa-
THUBHbIE KOHCTPYKIIMU OCHOBHBIX JIEMEHTOB XOJIOAWIBHON KaMephl TEIIOBO3a, POBEACHO UX
CpaBHEHUE COIVIACHO pacyeTaM U HKCIIEPUMEHTaM.

KuroueBble ci10Ba: X0JIOAWIbHAS KAMEPa TEIIOBO3a, XKAII03U, paJUaTOPHAs CEKIUs, BEH-

TUIIATOP, aOpOJUHAMHKA, 3H6pFOHOTp66J’ICHI/Ie.

JJ1st ntuTHpOBaHNS:

Cxmudyc, . K. KommiekcHoe ycoBepIIeHCTBOBAaHHE XOJIOAMIBHON KaMephl TEIIoBo3a /
4. K. Cximudye / Bectauk PIVIIC. — 2020. — Ne 4. — C. 55-63.

Y. K. Sklifus

COMPREHENSIVE IMPROVEMENT OF THE LOCOMOTIVE COOLING CHAMBER

Abstract. The paper presents the elements efficient analysis of a locomotive cooling cham-
ber in the order of air supply. The level of their independent and joint influence on the energy
consumption of the diesel locomotive cooling system is estimated. A review of options for
eliminating the identified shortcomings was conducted. Methods for improving standard de-
signs and some developed alternative designs of the main elements of the locomotive's cooling
chamber are proposed, and they are compared according to calculations and experiments.

Keywords: locomotive cooling chamber, blinds, radiator section, fan, aerodynamics,

power consumption.
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M. B. @edomos, B. B. I'paues, A. B. ['puwenxo, B. A. Kpyuek, A. M. byowoxun, B. I'. Konopamenko

MATEMATHYECKASA MOJIEJIb CUCTEMbI CMA3KHU TEIIJIOBO3HOI'O JU3EJIA

AnnHoTtamms. [Ipenoxxena MaTeMaTuyeckasi MoJIeNb CUCTEMBI CMa3KH TEIJIOBO3HOTO JH-
3eJ1s1, 00eCIIeUnBAIOIIAsl BOBMOXXHOCTD ()OPMUPOBAHMS 00YUAIOMINX BEIOOPOK JIJIsI 3TATIOHHBIX
JMUATHOCTHYECKUX Mojienelt cucteMbl. OcOOEHHOCTHIO pa3paO0TaHHON MOJEIH SBIISIETCS aHa-
JUTUYECKOE ONKMcaHue paboThl KOPEHHBIX U IIATYHHBIX MOJIIMITHUKOB KOJIEHYATOTrO Bania, B
TO BpPEMSI KaK paclpOCTPAHEHHBIM PELIEHUEM SIBIISIETCS UCIIOJIb30BAHNE FUAPABINYECKOHN Xa-
PaKTEPUCTUKH TU3€JIs B LIEJIOM KaK OJJHOTO M3 AJIEMEHTOB ceTH. HecMOTpst Ha psia MpUHATHIX
aBTOpPaMHU JOMYLIEHUH, YIPOLIAIOMMX pacyeT, MOJIENb aJeKBATHO OTOOpaKaeT M3MEHEHHE
KOHTPOJIMPYEMBIX MTapaMCTPOB CUCTEMBI CMAa3KU JU3CIIA B pa3JIMYHBIX PEKUMaX €10 pa6OTLI
MIPHU pPa3HOM TEXHUYECKOM COCTOSIHUU Y3JIOB CHCTEMBI, YTO MO3BOJIIET UCIIOIb30BATh PE3Yib-
TaThl JAHHOM padOTHI AJ1s pelleHHs IUPOKOro KPyra 3aad, CBA3aHHBIX C KOHTPOJIEM TEeXHH-
YECKOI'0 COCTOSIHUS TEIUIOBO3HBIX IU3EIEH.

KuroueBsble c10Ba: KOpEHHBIE U IIATYHHBIE TIOJIIUITHUKY KOJICHYATOTO BaJla TU3EIs, 1aB-
JIeHHE Maciia, pacxo] Macja, IOTepPH Hallopa, TUAPaBINYECKas Lielb, CHCTEMA y3JIOBbIX U KOH-
TYPHBIX YPaBHEHHH.

Jasi uuTUpOBaHMS:
MareMaTnyeckas MOJIEIb CUCTEMBI CMa3Ku TerioBo3Horo nmsens [ M. B. ®enoros,

B. B. I'paues, A. B. I'putenko [u ap.] / Bectauk PT'YIIC. — 2020. — Ne 4. — C. 64-80.
M. V. Fedotov, V. V. Grachev, A. V. Grischenko, V. A. Kruchek, A. M. Budjukin, V. G. Kondratenko

MATHEMATICAL MODEL OF DIESEL LOCOMOTIVE LUBRICATION SYSTEM

Abstract. A mathematical model of a locomotive diesel engine lubrication system is pro-
posed, which provides the possibility of forming training samples for reference diagnostic
models of the system. A feature of the developed model is an analytical description of the
work of the crankshaft main and connecting rod bearings, while a common solution is the use
of the hydraulic characteristic of the diesel engine as a whole as one of the elements of the
network. Despite a number of assumptions made by the authors that simplify the calculation,
the model adequately reflects the change in the controlled parameters of the diesel lubrication
system in various modes of its operation under different technical conditions of the system
units, which allows using the results of this work to solve a wide range of problems related to
the control of the technical condition of diesel engines.

Keywords: main and connecting rod bearings of diesel crankshaft, oil pressure, oil flow
rate, pressure loss, hydraulic chain of assembly and contour equations.
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NHOOPMAIIMOHHBIE TEXHOJIOTHUMH,
ABTOMATHUKA U TEJEKOMMYHUKALINU

YK 656.212.5 + 06 DOI: 10.46973/0201-727X_2020 4 81
B. JI. Ilanacos, B. B. [lomanckuii, A. C. Capwsin, H M. Heuumaiino

NPUMEHEHME TEXHOJIOTHHU DATA MINING AJisl HOBBILHEHUA TOYHOCTHU
PEI'YJINPOBAHUS CKATBIBAHUS OTIEIIOB HA COPTUPOBOYHOM I'OPKE

AunHoTauus. PaccMoTpeHbl BOmpockl MOBBIMIEHUS 3QQPEKTUBHOCTH pabOTHl TOPOYHBIX
MHKPOIPOLIECCOPHBIX YIIPABJIIOMUX KOMIUIEKCOB U X HANIOJIBHBIX YCTPOHCTB. [Ipoananusu-
POBaHBI yCIOBUS PaObOTHl yCTPOICTB N3MEPEHUS [UIMHBI HE3aHATOTO Y4acTKa PElbCOBBIX Lie-
nei W, BeIAENeHbl (PaKTOphl, BIMAIONIME HA TOYHOCTh M3MepeHui. [lokazana BO3MOKHOCTD
MOBBIIIIEHNU TOYHOCTH U3MEPEHMI 3a CUeT MPUMEHEHHsI allTOPUTMOB aBTOMAaTHYECKOH Kiiac-
cu(UKauny 10 MpHU3HaKaM Ha 0ase fepeBbeB pemeHuid. [lpeanoxen axroputm aBTomaTude-
CKOT'O ITIOCTPOEHHS A€PEBLEB C UCIOJIb30BAaHUEM HEH caMOOPraHnu3alyy Ui 0Ty4eHus 00-
Jiee KOMITAKTHBIX PEIIaroNINX MPaBUi ¢ Oosiee BHICOKOH TOYHOCTHIO Kinaccudukanuu. [Toka-
3aHbl IPEUMYILIECTBA [IPEIaracMbIX aJITOPUTMOB M UX IIPOrpaMMHasi peaiu3anusl.

KiroueBble cjioBa: COPTUPOBOYHAS TOPKA, YNPABISIOIIME KOMIUIEKCHI, HAaIlOJIbHbIC
YCTPOKHCTBA, PENILCOBBIE IICTIN, HHTEIUIEKTYAIbHbIC CUCTEMBI, KITaCCH(HUKALIUS 110 TPU3HAKAM,
ITOPUTMBI CAMOOPIaHU3alMY, aBTOMATHYECKOEe NPUOOPETEHNE 3HAHUN, MSTKHE BBIYHCIIC-
HUS1, ACPEBbs PELICHUI.

JJis1 uuTUpoBaHMs:

IMpumenenune Texuogoruu data mining st MOBBIMICHUS TOYHOCTH PETYIMPOBAHUS CKATHI-
BaHUs OTIIETIOB Ha copTupoBouHOi ropke / B. JI. ITanacos, B. B. Jlomanckuii, A. C. CapbsH,
H. M. Heunraiino // Bectank PI'VIIC. — 2020. — Ne 4. — C. 81-88.

V. L. Panasov, V. V. Domansky, A. S. Saryan, N. M. Nechitaylo

APPLIANCE THE DATA MINING TECHNOLOGY FOR IMPROVING THE ACCURACY
OF ROLLING CUTS CONTROL AT A HUMP YARD

Abstract. This paper addresses the problems of improving effectiveness of the hump mi-
croprocessor control systems and their land devices. It is analyzed the environment conditions
of the operation of the devices for the measurement of the length of track circuits™ unoccupied
part. The factors affecting the accuracy of the measurements are discovered. An approach to
improve the accuracy of the measurements by using automatic classification algorithms based
on decision trees is suggested. Using of smaller decision rules built automatically utilizing
ideas of self-organization and improving classification accuracy is suggested. Advantages of
the suggested algorithms and their software implementation are shown.

Keywords: hump yard, control systems, land devices, track circuits, artificial intelligent
systems, attribute based classification, self-organized algorithms, data mining, soft computa-
tions, decision trees.
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3. A. Mamaes, /]. B. Copoxun, U. J[. Joneui

K OIIEHKE IOTEHIIUAJIA PA3BBUTUA MEXKIYHAPOJHOI'O TPAHCIIOPTHOI'O
KOPUIAOPA: TEOPETUYECKHUE ACIHEKTbI

AHHoOTanus. PaccMOTpeHBI BOIIPOCH OLIEHKU TPAH3UTHOTO OTEHIMAIA MEXKTYHAPOJHOTO
TPaHCIOPTHOrO Kopunopa. OnpesneeHbl CoLUalbHO-?2KOHOMUYECKUE U IIOIUTUYECKUE IIPE]-
MOCBHIIKH HEOOXOIMMOCTH Pa3BUTHUS CYXOIYTHBIX KOPHIOPOB Mex 1y EBponoii n Asueii. Kon-
LEeNTyaJbHbIH MOAX0 0a3upyeTcsl Ha OLEHKE KOHKYPEHTOCIOCOOHOCTH MapIIpyTa ¢ TOUKU
3pEHHUs] BO3MOXHOCTH NPUTSKEHUS TPY30II0TOKOB CMEXHBIX HAIIPABJICHUH U UCIIOJIb30BAHUS
pa3HbIX BUIOB TpaHcnopTa. llpuBeneHa mMolenb ONpeAeseHHs ONTHMAJIBHBIX MAapUIPYTOB
NPOJIBMKEHHUSI TPY30IOTOKOB C HCIIOJIB30BAHUEM TEOPUH TpadoB Ha OCHOBE MOCTPOCHHMS
JIByXKpUTEPHUAIBHOI MOJIENH C HCIIOJIb30BaHUEM IKCIIEPTHBIX OIIEHOK. [IpencraBnena cxema-
rpad TpaHCTIOPTHBIX KOMMYHHUKAIIUH MEXIyHAPOIHOTO TPAHCTIOPTHOTO Kopuaopa «Cesep —
IOr» g ucnonp30BaHMsl B IPAKTHUECKUX pacueTax.

KiroueBbie ciioBa: teopus rpadoB, MeXAyHapOIHBIN TPaHCIIOPTHBIN KOPUAOP, METOA
SKCHEPTHBIX OLIEHOK, BUJIBI TPAHCIIOPTA, TPAHCIIOPTHASI CETh, IPY30BbIE MEPEBO3KHU.

JJ1st ntuTHpOBaHNS:

Mawmaes, 3. A. K orienke noreHmana pa3BuTHs MEXIYHAPOAHOTO TPAHCIIOPTHOTO KOPH-
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E. A. Mamaev, D. V. Sorokin, I. D. Dolgiy

FOR ASSESSMENT OF THE POTENTIAL INTERNATIONAL TRANSPORT CORRIDOR

DEVELOPMENT: THEORETICAL ASPECTS
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Abstract. The issues of assessing the transit potential of the international transport corri-
dor are considered. Socio-economic and political prerequisites are identified for the develop-
ment of land corridors between Europe and Asia. The conceptual approach is based on as-
sessing the route competitiveness in terms of the attracting cargo flows in related directions
possibility and using different types of transport. A model is presented for determining optimal
routes for cargo traffic promotion using graph theory, based on the construction of a two-
criteria model using expert estimates. The transport communications of the international
transport corridor «North-South» diagram-graph is presented for use in practical calculations.

Keywords: graph theory, international transport corridor, expert assessment method,
transport models, transport network, freight transport.
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B. M. Cau, /I. IO. I'openosa

METOJIUKA OBOCHOBAHMUS ITOKA3ATEJIEN XO3SAMCTBYIOIUX CYBBEKTOB
JIJISI OPEJIEJIEHUSI YCTOMYUBOCTH OPTAHU3AIIMOHHOM CETH
C UCHHOJIB30OBAHUEM MHOI'O®AKTOPHOI'O AHAJIU3A

AHHOTAnMs. ABTOpaMH TIPEIIOKEHA METOAMKA OOOCHOBAHMS ITOKAa3aTeIeH MPOW3BOJI-
CTBEHHO-XO035IICTBEHHOHN AEATEIIBHOCTH 3JIE€MEHTOB OPraHU3allMOHHOM CeTH AJsl omperese-
HUSI UX YCTOWYHMBOCTH U YCTOHYHMBOCTH CETH B 11eJoM. Beibopka coctout u3 10 npennpusituii
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1 10 KOHTPOJIBHBIX TOYEK (YCIOBHBIX JieT). K pacCMOTPEHHIO PUHSTHI JICBITH OCHOBHBIX T10-
Kazareseil X03HCTBEHHON AeATSILHOCTH CYObEKTa MpaBa.

Hcnonb3oBanue MpeIiokeHHON METOAUKH TI03BOJIAET 000CHOBATEH 3HAYMMBIC MIOKA3aTEIIH
JUTSL OTIPEICIICHUS] YCTOMYMBOCTH 3JIEMEHTOB CETH (TPESIIPHUSITHIT) B 3aBUCUMOCTH OT OOIIIET0
TpeH/Ia XO3SHCTBOBAHHS: YCICIIHO pPa3BHBAIOIICECS MPEANPHUITHE (DICMEHTBI CETH); CTa-
OmIEHO paboTarolee; HeCTaOWILHO PAabOTAOIIUE SJICMEHTHI.

JIi1st OCTIDKEHMS [TOCTABICHHOM LIEH MTPETOKEHO HCIIONIB30BaTh aInapaT MHOTo(hakTop-
HOT'O aHAJIN3a, B Y4CTHOCTH KOPPEIAIIHOHHO-PETPECCHOHHBIN aHAaJII3, TIO3BOIISIOIINI OIIpeIe-
JIUTh HAJTUYHE CBA3EH M MX TECHOTY MEXIy (pakTopamH, a TAKXKe CTEIEHb MX BIMSHUSA HA HC-
CIIeIyeMYIO BEJTHUHHY.

PacueTsl MPOBOMIIMCH C UCTIOIB30BaHHEM HHCTPYyMeHTOB «Koppesiumsa» u «Perpeccusy,
BXOJISIINX B MAaKeT «AHANN3 JaHHBIX» mporpammbel Microsoft Excel.

KiiroueBble cjioBa: MHOTO(DAKTOPHBIN aHAIN3, KOPPEISIHS, PETPecCHsi, MHOro(akTopHast
MOJIeJTb, MATEMATHIECKHIA aHAIIN3, [TOJ00pP MapaMeTpPOB.

J1st uuTHpOBaHNSA:

Cait, B. M. MeToanka 000CHOBaHWSI IIOKa3aTeIe XO3SMCTBYIOMINX CYOBEKTOB I OTpe-
JeJIeHUs YCTOMYMBOCTH OPraHU3aLMOHHON CETH C HCIIOJIb30BaHUEM MHOTO(AKTOPHOIO aHa-
nu3a / B. M. Cait, [1. 1O. T'openosa // Bectuuk PI'VIIC. — 2020. — Ne 4, — C. 102-112.

V. M. Say, D. Y. Gorelova

METHODOLOGY FOR SUBSTANTIATING INDICATORS OF ECONOMIC EN-
TITIES FOR DETERMINING THE STABILITY OF THE ORGANIZATIONAL
NETWORK USING MULTI-FACTOR ANALYSIS

Abstract. The article offers a methodology for substantiating the indicators of production
and economic activity of elements of organizational network to determine their stability and
the stability of a network as a whole. The sample consists of 10 companies and 10 control
points (conditional years). Nine main indicators of economic activity of the legal entity were
accepted for consideration.

The use of the proposed methodology allows us to justify significant indicators for deter-
mining the stability of network elements (enterprises) depending on the General trend of man-
agement: successfully developing enterprises (network elements); stably operating; not stably
operating elements.

To achieve this goal, it is proposed to use the apparatus of multi-factor analysis, in partic-
ular, correlation and regression analysis, which allows determining the presence of relation-
ships and their closeness between factors, as well as the degree of their influence on the studied
value.

The calculations were performed using the «Correlation» and «Regression» tools included
in the «data Analysis» package of the Microsoft Excel program.

Keywords: multi-factor analysis, correlation, regression, multi-factor model, mathemati-
cal analysis, parameter selection.
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H. ®@. Cupuna, B. B. 3y6Kxos

MOJIEJIMPOBAHUE MHOTOATEHTHOM CPE/IBI
CYBBEKTHOT'O COTPYJHUYECTBA TPAHCIHIOPTHO-UH®OPMAIIMOHHOI'O
INPOCTPAHCTBA PEI'THOHA

AnHoTanus. PaccMoTpeHa KOHIENIMS aBTOMAaTH3allMd W WHQPOpPMATU3AMU TpPaHC-
MOPTHO-TIPOM3BOJICTBEHHBIX IPOLIECCOB B YCJIOBUSAX COBEPIICHCTBOBAHUS NMPOMBIIIJIEHHBIX
KJIaCTEPOB U (POPMHUPOBAHUS KIACTEPHOOOPA3YIOILETr0 PhIHKA TPAaHCTIOPTHHIX yciuyr. Ilpex-
CTaBJICHBI MOJIEJIb HHTETPUPOBAHHOTO YIPaBICHHUS IPOU3BOACTBEHHBIMU IPEANIPUATHIAMHI Ha
OCHOBE MHTErpanuv WHPOPMALUOHHO-MHTEIUIEKTYaIbHBIX CHCTEM Ha YpOBHE BHYTPEHHHX
MPOMBIIIIEHHBIX ¥ MPOMBIIUIEHHBIX TPAHCIIOPTHO-IIPOM3BOACTBEHHBIX YCIYT U MOJEIb WH-
TErpUPOBAHHOIO YIIPABICHHUS IPOU3BOCTBEHHBIMH COOOIIECTBAMU, OM3HEC-00BETUHEHUSIMU
Ha OCHOBE MHTETpalni HH)OPMAIMOHHO-UHTEIIEKTYaIbHBIX CUCTEM Ha YPOBHE PETrHOHAIb-
HBIX TPaHCTIOPTHO-TIPOM3BOJICTBEHHBIX ycIIyT. PaspaboraHa MoJieNb anropuT™Ma CoTpy JHAYE-
CTBa PEryJiiTOPOB, 3aMHTEPECOBAHHBIX CYOBEKTOB B TPAHCHOPTHO-MH(POPMALIMOHHOM MpO-
CTPaHCTBE PErHOHA.

[IpuHIKITEI TOCTPOEHUS MOJAENEN HHTETPUPOBAHHOTO YIPABICHHS U MOJENN aJrOpuTMa
COTPYAHUYECTBA MCHOJIB30BANNCH NPU CO3MaHUU «MHOTOareHTHOW WHTEUICKTYAIbHOW CH-
CTEMbI YNpaBJICHHUS TPAHCIIOPTHBIMH YCIYraMH B KeJEe3HOAOPOKHO-MOPCKOM COOOILECHUN
(ACY MUC-TY)». danublii nHGOPMAIMOHHBIA MPOAYKT MPOIIEN TOCYIAPCTBEHHYIO MPO-
BEPKy | 3apeructpupoBaH B Poccuiickoii @enepannu DenepanbHOM Ciry:k00H 10 MHTEIUICK-
TyaJbHOM coOcTBeHHOCTH B Peectpe nporpamm it OBM.

KuaroueBsble ci1oBa: MO/I€M HHTETPUPOBAHHOTO YIPABICHHS, MOJIENb AITOPUTMA COTPYA-
HUYECTBA, HHOOPMAIIMOHHAS aPXUTEKTYpa, CyObEKThI, MHOTOareHTHas cpeja.

J1st uuTHpOBaHNA:
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N. F. Sirina, V. V. Zubkov

MODELING THE MULTI-AGENT ENVIRONMENT OF SUBJECT COOPERATION
IN THE TRANSPORT AND INFORMATION SPACE OF THE REGION

Abstract. The paper considers the concept of automation and informatization of transport
and production processes in the context of improving industrial clusters and forming a cluster-
forming market for transport services. The model of integrated management of industrial en-
terprises based on the integration of information and intelligent systems at the level of internal
industrial and industrial transport and production services and the model of integrated man-
agement of industrial communities, business associations based on the integration of infor-
mation and intelligent systems at the level of regional transport and production services are
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presented. A model of the algorithm for cooperation between regulators and stakeholders in
the transport and information space of the region has been developed.

The principles of building integrated management models and the model of the cooperation
algorithm were used in the creation of the «multi-Agent intelligent system for managing
transport services in rail and sea communications (MIS-TU automated control system)». This
information product has passed state verification and is registered in the Russian Federation
by the Federal service for intellectual property in the Register of computer programs.

Keywords: integrated management models, cooperation algorithm model, information ar-
chitecture, subjects, multi-agent environment.

For citation:
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A. O. [IImuom

BbIBOP MMOAXOJA AJIS1 OIITUMU3ALINU ITVTAHA @OPMHUPOBAHUSA ITPUT'OPO/IHBIX

SJIEKTPOITIOE3/10B HA OCHOBE TEXHOJIOI'MX MOAYJIbHOI'O ABUKEHU 1

AHHoTanus. PaccmoTrpeHna 3aa4a o mocTpoeHUH ONTUMAIBHOTO Tpaduka 000poTa JeK-
TPOIIOE3/10B Ha OCHOBE MOZYJIBHOTO IBW)KEHHSA, IMPEICTABISIOMIEr0 cO00i ONTHMAabHBIN
iad popmupoBanus. J{ist ero mocTpoeHust 000CHOBaHO MCIOIB30BaHKE MOJIX0/Ia HA OCHOBE
peLeHNs TUHAMUYECKOH TPaHCIOPTHOMW 3a1aun. Ha mpuHIMIax CUCTEMBI ONTHMHU3AINHU JBH-
JKEHHS TOE3THBIX JJOKOMOTHBOB «JIaOMpUHT» pa3zpaboTaHa MaTeMaTHYECKast MOJIEINIb JABHKeE-
HUS DJIEKTPOIIOE3/0B, B OCHOBE KOTOPOH — OanaHCHBIE ypaBHEHUS U JOMOJHUTEIbHBIE OTrpa-
HUYEHHS, CBs3aHHBIE C OCOOEHHOCTAMH MacCaXMPCKUX IepeBo3oK. [lokasana HeoOXomu-
MOCTb COBEPLIEHCTBOBAHMS MpeJIaraéMoil MOJIENN C YKa3aHHEM KOHKPETHBIX TEXHOJIOTHYE-
CKHX OCOOEHHOCTEH PUTOPOIHBIX IEPEBO30K. [IprBeIeHBI HTOrM IKOHOMHUYECKHUX PACUETOB,
MOITBEPKIAIOIINX AKTYaIbHOCTh BEIOPAHHOMN TEMBI HCCIIETOBAHMS.

KiiroueBble cjioBa: IpuropogHbie NepeBo3KH, rpaduk 000poTa COCTaBOB, THOKOE peryiiu-
POBaHHNE COCTABHOCTH, MOJYJIbHOE JIBH)KEHHUE, MOJIETIb OIITUMH3ALUY, aBTOMAaTH3aLUs.
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Jdast uuTupoBaHus:

Imunr, A. O. Beibop noaxoma Ajiss ONTUMHU3AIUH T1aHa ()OPMUPOBAHUS PUTOPOTHBIX
3JIEKTPOIIOE3/I0B HA OCHOBE TEXHOJIOTHH MOAyIbHOTO ABkeHus / A. O. IImuar // BecTHuk
PI'VIIC. — 2020. — Ne 4. — C. 123-131.

A. O. Schmidt

CHOICE OF AN APPROACH TO OPTIMIZE PLAN OF THE FORMATION SUBURBAN
ELECTRIC TRAINS BASED ON THE TECHNOLOGY MODULAR MOTION

Abstract. The article deals with the problem of constructing an optimal electric train turn-
over schedule based on modular movement, which is an optimal formation plan. For its con-
struction, the use of an approach based on the solution of a dynamic transport problem is jus-
tified. Based on the principles of the train locomotive movement optimization system «Laby-
rinth», a mathematical model of electric train movement has been developed, based on balance
equations and additional restrictions associated with the characteristics of passenger traffic.
The necessity of improving the proposed model is shown, indicating the specific technological
features of suburban transportation. The results of economic calculations are presented, con-
firming the relevance of the selected research topic.

Keywords: suburban transportation, train turnover schedule, flexible regulation of compo-
sition, modular movement, optimization model, automation.

For citation:
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KEJIE3HOJIOPOKHBII IYTh U TPAHCIIOPTHOE CTPOMUTEJBLCTBO
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B. U. Hosakosuy, E. B. Muponenxo, A. H. Onayxux

O HOBOM CIIOCOBE CBAPKH PEJIbCOBBIX ILIETEA
C OBECIIEYEHUMEM YCTAHOBJIEHHOI'O TEMIIEPATYPHOI'O PEXJKUMA UX PABOTbBI

AnHoTanus. PaccMoTpeHs MPoOIeMHBIE BOIIPOCHI, BOSHUKAIOIINE MTPH OKOHYATEILHOM
BOCCTAHOBJICHUH [IEJIOCTHOCTH OECCTHIKOBOTO ITYTH BO BPEMs TEMIIEPATYP PEIHCOB HIKE TEM-
MepaTypbl 3aKPEIUICHUS PEILCOBBIX TUIeTei. [IpeiokeHbl CrtocoObl BOCCTAHOBJICHHS U Y IJTH-
HEHMUS PEJILCOBBIX IJIETEN CBAPKOW B IEPUO]T HUBKUX TEMIIEPATYP, a TAK)KE HOBAsI TEXHOJIOT U
TEPMUTHOM CBAPKU PENIbCOBBIX IUIETEH, MO3BOJISIIOIIAS PEIIUTh P paHEe UMEBIIMXCS IPO-
osieM. PaccMoTpeHa BO3MOXHOCTh ITPOBECHHUSI AJIEKTPOKOHTAKTHON CBapKU C BOCCTaHOBJIC-
HUEM YCTAHOBJIEHHOTO TEMIIEPATYPHOIO PEXKHUMA.

KuiroueBble ci10Ba: pesbCOBBIE IUIETH, ATFOMUHOTEPMUTHAS CBapKa PENbCOB, JIEKTPOKO-
HTaKTHasl CBapKa peiabCOB, TUAPABINYCCKOE HATSHKHOE YCTPOMCTRBO.
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st nuTupoBaHus:

Hogakoruy, B. M. O HOBOM crioco0Oe CBapKH PENIbCOBBIX ILIETEH ¢ 00SCICUECHUEM yCTa-
HOBJICHHOTO TEMIIEpaTypHOro pexuma ux pabotsl / B. 1. HoBakoruu, E. B. MuponeHko,
A. H. Onankux // Bectauk PI'YIIC. — 2020. — Ne 4. — C. 132-138.

V. I. Novakovich, E. V. Mironenko, A. N. Opatskikh

ABOUT NEW METHOD OF THE LONG RAILS WELDING WITH ENSURING
THE SET TEMPERATURE MODE OF THEIR WORK

Abstract. The paper deals with the problematic issues that arise during the final res-
toration of the integrity of the joint-free track during the temperature of the rails below
the temperature of the fixing long rails. Methods of restoration and extension of the long
rails by welding during low temperatures are considered. A new technology of thermite
long rails welding is proposed, which allows solving a number of previously existing
problems. The possibility of conducting electric contact welding with the restoration of

the set temperature regime is studied.

Keywords: long rails, aluminothermic welding of rails, electric contact welding of

rails, hydraulic tensioning device.
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TPAHCIIOPTHASI DHEPI'ETUKA

DOL:

B. A. Ocunos, I1. A. Jlocynosa

ONPEJEJEHUE METPOJIOT MYECKOM HEONPEJEJEHHOCTHU BEJIMUUHBI IOTEPH

SHEPI'MU B TATOBOM CETHU MOCTOSAHHOT' O TOKA

AnnHoTtanus. [poanann3npoBaHbl METPOIOTHUECKHE XaPAKTEPUCTHKN METOA BOCCTAHOB-
JISHVSI TIOE3THOM cUTyarnn. J{aHa olleHKa BeTHIUHBI IOTPEITHOCTH TP ONPEeTICHIH TIOTEPh
SHEPTUH Ha KEJIC3HBIX JIOpOrax, CKTPU(MUIMPOBAHHBIX HAa MOCTOSHHOM Toke. IIpoBencH
CpPaBHUTEIBHBIA aHAIHU3 3aBUCUMOCTH BETUYUHBI HHCTPYMEHTAILHON MEPhl HEOTIPEACICHHO-
CTH OT 3HA4YEHHs MMOTEPh SHEPTUH B TATOBOM ceTH. B padore mcciemoBaHO BIHSHHE Kiacca
TOYHOCTH U3MEPHUTEIHLHOTO 000PY/IOBaHMS HA BEIMYUHY MOTPEITHOCTH U3MEPEHHSL.

KuioueBble c10Ba: IOTEPH SHEPTUU, TSATOBAS CETh, MICKTPUUECKUE JKEIE3HBIE TOPOTH I10-
CTOSIHHOTO TOKa, OTIpefielieHHe KOOPIWHATHI AIIEKTPOIIOIBIIKHOTO COCTaBa, CHCTEMBI MUTA-
HUSL.

Juis1 uuTUpoBaHMs:

Ocumnos, B. A. OnpenencHre METPOJIOTHUECKOW HEOMPEICICHHOCTH BEIUYHHBI TIOTEPh
SHEPIHU B TATOBOHM ceTH mocrostHHOro Toka / B. A. Ocurmos, I1. A. JlorynoBa // BectHuk
PI'VIIC. — 2020. — Ne 4. — C. 139-144.

V. A. Osipov, P. A. Logunova

DETERMINATION OF METROLOGICAL UNCERTAINTY OF ENERGY LOSS VALUE

IN DC TRACTION NETWORK

Abstract. The article analyzes the metrological characteristics of the train situation recov-
ery method. It is given the estimation of error value at determination of the energy losses on
railroads electrified on direct current. A comparative analysis of the dependence of the value
of the instrumental measure of uncertainty on the value of energy losses in the traction network
is carried out. The paper investigates the influence of the accuracy class of the measuring
equipment on the magnitude of the measurement error.

Keywords: energy losses, traction network, DC electric railways, determination of the co-

10.46973/0201-727X_2020_4_139

ordinates of electric rolling stock, power supply systems.
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B. A. Ocunos, A. . Ocunosa

ONPEJEJIEHUE ITOKA3ATEJEN HAJIEXKHOCTH JIBYXYPOBHEBOW CUCTEMBI
I'PYIIIIOBOI'O 3A3EMUIEHU S OIIOP

AnHoTtanus. PazpaboTtana cxema AByXypOBHEBOTO 3a3€MIIEHUS OTIOP KOHTAKHON CETH AJIS
TIOBBIIIICHUS CEJIEKTUBHOCTH pPa0OTHI PpENeWHON 3aIlUThl YYaCTKOB IKEIE3HOW JOpOTH
MOCTOSTHHOTO TOKa. [Ipou3BeieH pacueT nmapaMeTpoB HAJICKHOCTH MPeAaraéMoro TeXHuye-
CKOTO pEeIIeHUs, aHaJN3 KOTOPOTO TO3BOJISIET CHIENaTh BBHIBOI O TOM, YTO HAJEKHOCTH CH-
CTEMBI TPYIITIOBOTO 323€MJICHHS OMTOP KOHTAKTHOW CETH MOBBIMIAETCS TI0 CPABHEHHIO C TPAIH-
IIMOHHOM CHCTEMOM 3a3eMJICHHUSI.

KiaroueBble cJIOBa: BOJOKOHHO-ONTHYECCKHUN KaOeb, TOKA KOPOTKOTO 3aMbIKAHUsI, MaTe-
MaTH4YecKass MOJIeNlb, TPYIIIOBOE 3a3eMIICHHE OIOp, CEIeKTUBHOCTH, pPEJeiHas 3alluTa,
HaJISKHOCTD, TTOCIE0BaTEIbHOE COSIMHEHNE, TTapaUIeIbHOE COSTUHEHUE.

st uuTHpoBaHus:

Ocunos, B. A. Ompenenenue mnokaszarenel HaIeKHOCTH JBYXYPOBHEBOH CHCTEMBI
rpymmnoBoro 3azemiienus omnop / B. A. Ocunos, A. 1. Ocunosa // Bectauk PT'YTIC. — 2020. —
Ne 4. — C. 145-150.

V. A. Osipov, A. I. Osipova

DETERMINATION OF RELIABILITY INDICATORS OF A TWO-LEVEL SYSTEM OF GROUP
GROUNDING SUPPORTS

Abstract. To increase the selectivity of the relay protection of DC railway sections, a
scheme for two-level grounding of the contact network supports has been developed. The
reliability parameters of the proposed technical solution were calculated, the analysis of
which allows us to conclude that the reliability of the group grounding system of the contact
network supports increases in comparison with the traditional grounding system.

Keywords: fiber-optic cable, short-circuit currents, mathematical model, group grounding
of supports, selectivity, relay protection, reliability, serial connection, parallel connection.
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E. A. boneosa, B. B. Bacunenxo, E. O. Jlacynosa, M. A. Myxymaose

MATEMATHYECKAS MOJEJIb OIIOPbI CKOJIB’)KEHUA C JIET' KOIIVIABKUM
METAJUVIMMECKUM ITOKPBITUEM BTYJIKU U IIOPUCTBIM IIOKPBITUEM BAJIA

AnHoTamus. PazpaboTana MaTemMaTHyeckasi pacueTHasi MOJENIb TEYEHHs JKUIKOTO CMa-
304YHOr0 MaTepHaja W paciuiaBa JETKOMJIABKOIO METATIMYECKOrO MMOKPBITHS HEMOIBHKHON
IMOBCPXHOCTHU IMMOAUIUITHHKA, 06nauafoumx MUKPOIIOJIAPHBIMHU PEOJIOTHICCKUMU CBOfICTBElMI/I,
a TarKKe MOPUCTOTO MOKPHITHS Ha TIOBEPXHOCTH Baja, IPU HETOJHOM 3aloJIHCHUU Padovyero
3a30pa CMa304YHbIM MaTEPHAIOM C yYETOM 3aBUCUMOCTH IPOHULAEMOCTH IIOPUCTOTO MTOKPHI-
THS U BA3KOCTHBIX XapaKTEPUCTHK CMa30YHOTO MaTepHaia, a TakXKe pacIulaBa OT JaBJICHHUS.

KuroueBsble cjioBa: paguaibHbIN HOAMNITHUK, JIETKOIJIABKOE METAJUINYECKOE MTOKPHITHE,
pacIuiaB, MUKPOIIOJISIPHBINA CMa304HbIA MaTEpHAIL.

Juis1 uuTUpoBaHMs:
MaremaTnyeckass MOAEb ONOPHI CKOJIBKEHUS C JIETKOIUIABKMM METAJUIMYECKUM TTOKPBI-

THEM BTYJIKA U MOPUCThIM mokphiTHeM Bana / E. A. bonrosa, B. B. Bacunenko, E. O. Jlary-
HoBa, M. A. Mykytanze // Bectauk PI'YIIC. — 2020. — Ne 4. — C. 151-160.

E. A. Bolgova, V. V.Vasilenko, E. O. Lagunova, M. A. Mukutadze

MATHEMATICAL MODEL OF A SLIDING SUPPORT WITH A FUSIONAL METAL COATING
OF THE BUSHING AND A POROUS COATING OF THE SHAFT

Abstract. It is developed the mathematical computational model of the liquid lubricant
flow and a melt of a low-fusional metal coating of a stationary bearing surface with micropolar
rheological properties as well as a porous coating on the shaft surface with incomplete filling
of the working gap with lubricant, in order to the dependence of the porous coating permea-
bility and the viscosity characteristics of the lubricant and melt from pressure.

Keywords: radial bearing, low-fusional metal coating, melt, micropolar lubricant.

For citation:
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O. U. Bepesxuna, O. H. Ilonog
PA3BUTUE TEXHUUYECKHUX CPEJACTB OLHIEHUBAHUWSI PUCKOB

AnHoTanus. IpeninoxeHsl MoAX0Abl B OLEHUBAHUM PUCKOB AJI1 MaTPUL] C U3MEHEHHOU
IIKajoi mara. PacyeTHRIM MyTeM T0Ka3aHO BIIHMSHHUE IIara Ha TOYHOCTH B OIPEICICHUN Ka-
TETOpUU PUCKa. BBEJCHBI «yTOUHEHHBIC» MATPHIIBI PUCKOB, TJI€ KATETOPHUH OIMPEACIITIOTCS
PaCIOJIOKEHUEM TOUKH Ha MaTpPULIE, OTHOCUTENBHO JIMHUHN, Pa3rPaHUUMUBAIOIINX KATErOPUU
pucka. BeeneHO moHATHE MATPULBI PUCKA ¢ MUHUMAJIBHBIM LIAroM IIKanbl. OTpaXkeHsl pe-
3yJbTaThl CPABHEHUS OMIMOKH B OIICHHMBAHUHM PUCKA PA3IMYHBIX THUIIOBBIX MaTPHUI] PUCKA TI0
CPaBHEHHUIO C MaTpUIeH ¢ MUHUMaIIbHBIM I1aroM. CopMyiinpoBaHa 1OCTaHOBKA 3a7add O
HaXO0XJCHUHU NapaMeTPOB MaTPHUILIbl PUCKA C MUHUMAIBHBIM 1IaroM mkaisl. [Ipeanoxen me-
TOJ peLICHUS 3aJauH.

KuaioueBnble c10Ba: OIEHUBAHNE PUCKOB, IITKAJIa, TOYHOCTh PACUETOB, MATPHUIIA PHCKOB C
MUHUMAJIEHBIM IIIar0M, HEJTMHEHHOE MaTeMaTHIeCKOe MPOTPpaMMHUPOBAHHE.

JJ1st nuTHpOBAHUS:
Bepeskuna, O. U. Pa3Butue TexHHUYECKUX CpejacTB oneHuBaHus puckos / O. U. Bepes-
kuHa, O. H. TTonos // Bectauk PI'YIIC. — 2020. — Ne 4. — C. 161-169.

O. I. Verevkina, O. N. Popov
DEVELOPMENT OF TECHNICAL TOOLS FOR RISK ASSESSMENT

Abstract. The paper proposes the approaches to risk assessment for matrices with a modi-
fied step scale. The influence of the step on the accuracy in determining the risk category is
proved by calculation. It is considered "refined" risk matrices where the categories are deter-
mined by the location of the point on the matrix relative to the lines that delimit the risk cate-
gories. The concept of a risk matrix with a minimum scale step is introduced. The results of
comparing errors in risk assessment of various typical risk matrices compared to the matrix
with the minimum step are shown. The problem of finding the parameters of the risk matrix
with a minimum scale step is formulated. It is proposed the solving problem method.
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Keywords: estimation risk, the scale of the step, the accuracy of the calculations, evalua-
tion of results, a risk matrix, in small increments, nonlinear problem of mathematical program-

ming.
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A. A. Kocmoznomos, C. B. Jlazapenxo, A. A. Aeanos, 3. B. JIawenxo

CHHTE3 KBASHONITUMAJIbHBIX MHOT'OPEKMMHBIX 3AKOHOB YIIPABJIEHUSI
HA OCHOBE YCJIOBUA MAKCUMYMA ®YHKIIMX OBOBILIEHHON MOIIHOCTHU
1 YCJIOBUSA TPAHCBEPCAJIBHOCTH *

AHHoTauus. Paccmarpusaercs mpodiieMa CTpyKTYpHOTO CHHTE3a ONITHMAIbHBIX aJlTOPUT-
MOB JIJISl UCTIONIB30BAHUSA B MHTEIIEKTYaJIbHBIX CHCTEMAX yMPaBICHUS JUHAMHYECKUMH 00b-
€KTaMH, ONIMCHIBaEMBbIMU ypaBHEHHAMH Jlarpanxka 2-ro poaa. [TomyueH MHOropeXUMHBIH 3a-
KOH YIPaBJIeHHUS HA OCHOBE CHHTE3UPYIOLIEH (QYHKIMH, HOCTPOCHHOMU C yYETOM YCIIOBHS MaK-
cuMyMa QYHKIUH 0000IEHHOW MOIIHOCTH. [10TyueHHbIH 3aKOH MO3BOJISIET PEai30BhIBATh
pa3InvHbIe PEXKHUMBI 33 CUET U3MEHEHUS! (POPMBI JIMHUH MEPEKITFOUEHHS, YTO JaeT BO3MOXK-
HOCTb MOJTy4aTh KBa3UONTUMAJIbHBIE aJITOPUTMBI YIIPaBICHUS.

KiroueBble c10Ba: MHOTOPEKUMHOE yIIpaBlieHHE, CTPYKTYPHBINA CHHTE3, PyHKIHS 0000-
IIEHHOUM MOMIHOCTH, ypaBHeHwus Jlarpamka 2-To poaa.
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CuHTE3 KBa3HMONTUMAILHBIX MHOTOPEKHUMHBIX 3aKOHOB YIPABICHHS HA OCHOBE YCIIOBHS
MakcuMyMa (DYHKIIMH 00OOIICHHOW MOITHOCTH M yclioBus TpaHcBepcaiabHocTh / A. A. Ko-
crornotos, C. B. Jlazapenko, A. A. Aranos, 3. B. Jlsmenko // Bectauk PI'VIIC. — 2020. —
Ne 4, - C. 170-179.
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A. A. Kostoglotov, S. V. Lazarenko, A. A. Agapov, Z. V. Lyaschenko

SYNTHESIS OF QUASI-OPTIMAL MULTI-MODE CONTROL RULES BASED ON CONDITION
OF THE MAXIMUM FUNCTION OF THE GENERALIZED POWER AND THE CONDITIONS OF
TRANSVERSALITY

Abstract. The problem of the structural synthesis of the optimal algorithms for use in in-
telligent control systems for dynamic objects described by the second kind Lagrange equations
is considered. A multi-mode control rule is obtained on the basis of a synthesizing function,
constructed within condition of the maximum function of the generalized power. The obtained
law makes it possible to implement various modes by changing the shape of the switching line,
which makes it possible to obtain quasi-optimal control algorithms.

Keywords: neural network, training, heterogeneous cognitive model, technical condition
of equipment.
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A. A. Kocmoznomos, A. C. Ilenvkos, C. B. Jlazapenxo

CTPYKTYPHO-TAPAMETPHUYECKHI1 CHUHTE3 AJAIITUBHOT'O ®UJIHTPA OLIEHKHA
COCTOSTHMSI JTMHAMHAYECKHNX CUCTEM C NICIIOJIb30OBAHUEM NMPUHIIUTIA
JEKOMITO3ULAN"

AHHoTanus. Pazpaboran MeTon cuHTe3a (GUIBTPA OLIEHKU COCTOSIHUSA AMHAMUYECKHUX CHU-
CTEM KaJIMAaHOBCKOTO THIA C aIallTHBHOM MOZETIbIO, IOCTPOCHHO! Ha 0a3e MpUHLIMIIA AEKOM-
MO3UIMH CUCTEMBI C UCTIOIb30BAHNEM KHHEMATHUYECKUX CBA3EH U3 YCIOBHUS IOCTOSIHCTBA MH-
BapUaHTOB JBIKeHMsL. [1omydeHHas MOJenb UMEeT SIBHYIO CBSI3b C IPaAMEHTOM (yHKLMOHAIA
omnOKN OLIEHUBAHUS, YTO JAeT BO3MOXKHOCTh aJaNnTallid K MHTEHCHUBHOCTHU PETYJSPHBIX U
CITy4ailHBIX BO3JIEHCTBUH, U MOXET OBITh HCIOJNb30BaHa il OCTPOCHUs (PUIBTpa OLEHKU
COCTOSIHUSI KaJIMAHOBCKOM CTPYKTYPBI.

Ha ocHoBe pa3paboTaHHOTO MeTO/a MOIyYeH JUCKPETHBIM aNrOPUTM aJallTUBHOTO (HIIb-
Tpa OLIEHKH COCTOSIHHS JTWHAMHUYECKHUX CHUCTEM M IPOBEAEH €ro CPaBHUTENBHBIN aHalu3 C
KkiaccuueckuM punprpom Kanmana.

KiroueBble cjioBa: CTpyKTYpHBIH CHHTE3, HApaMETPUUIECKU CUHTE3, IPUHLIUI JEKOM-
MO3UIMH, NUHAMHYECKHUE CHCTEMBI, OObEJUHEHHBIH MPHHIMI MakcuMmyma, ¢uibtp Kan-
MaHa.

st uuTHpOBaHNSA:

KocrormotoB, A.A. CrpykTypHO-TIapaMeTpHUECKHH CHUHTE3 aJalnTHBHOTO (HIbTpa
OLICHKH COCTOSIHUS IMHAMHYECKHX CHCTEM C HCIOJb30BaHHEM MPHHIMIA JICKOMIIO3HLHHU /
A. A. Kocrorioros, A. C. [lenskos, C. B. Jlazapenko // Bectauk PI'VIIC. — 2020. — Ne 4, —
C. 180-188.

A. A. Kostoglotov, A. S. Penkov, S. V. Lazarenko

STRUCTURAL AND PARAMETRIC SYNTHESIS OF ADAPTIVE FILTER
FOR ESTIMATE OF THE STATE OF DYNAMIC SYSTEMS USING
THE DECOMPOSITION PRINCIPLE

Abstract. The method of synthesis of a filter for assessing the state of dynamic systems
of Kalman type with an adaptive model built on the basis of the principle of decomposition of
the system using kinematic connections from the condition of constancy of invariants of mo-
tion has been developed. The resulting model has an explicit connection with the gradient of
the estimation error functional, which makes it possible to adapt to the intensity of regular and
random influences and can be used to construct a filter for assessing the state of the Kalman
structure.

On the basis of the developed method, a discrete algorithm of an adaptive filter for as-
sessing the state of dynamical systems is obtained and its comparative analysis with the clas-
sical Kalman filter is carried out.

Keywords: n structural synthesis, parametric synthesis, decomposition principle, dynam-
ical systems, combined maximum principle, Kalman filter.
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