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AHHoTauyua. [lpouecc co3gaHMA NepcneKTUBHBIX TEXHUYECKUX CpeAcTB Bcerga
6a3npyeTcA Ha pesynbTaTax paHee NpoBeAeHHbIX UCCe40BaHMI, MOCBALLEHHbIX onpeneneHuto
1 060CHOBaHMIO TEXHUYECKNX TpeboBaHUM, NpeabABAEMbIX K pa3pabaTbiBaeMbIM 06pasLam.
Ncnonb3oBaHWe coBpeMEHHbIX METOA0B MMUTALMOHHOIO (KOMMbIOTEPHOI0) MOAETMPOBaHNA
Ha 3Tane BbIMNOSIHEHMA Hay4YHO-UCCNefoBaTeIbCKMX paboT noMoraeT NPoOBECTU aHaNu3
MHOXeCTBa [AOCTYMHbIX BapMaHTOB peannsauuu paspabaTbiBaeMblX CUCTEM, OLEHUTb
CTeneHb HarpysKku Ha UX oTAesIbHble 3N1eMeHThI, CGOPMUPOBATL 060CHOBAHHLIE NPea IorKeHUA
no crioco6am GyHKLIMOHMPOBAHWUA U cocTaBy. B cTaTbe M3M10MHeH 04MH UX CNoCo60B NpUMEHeHMA
MeTo[a MMUTaLMOHHOM0 MOeNMPOoBaHUs, pa3paboTaHHbIi As oLeHKM 3ddeKTa, nonyvaemMoro
Npy U3MEHEHUW KOJIMYeCTBa MyTeBbIX HKee3HO40POHKHbIX TEJIEHKEK, UCMOJIb3YeMbIX 1A Nogaym
3BeHbEB pPesibCoLUMNaibHON PELLETHU K MeCTY UX YKIagKu. OLeHKa BbINOMHAETCA HA OCHOBaHUK
TaKTUKO-TEXHUYECKUX XapaKTEPUCTUK MEepPCNeKTUBHOIO MOPTasbHOr0 TPaAKTOPHOIo
nyTeyKnagyuKa. PesynstatoM MogenMpoBaHnsA ABMAKTCA CTaTUCTUYECKUE AaHHble BPEMEHHbIX
roKa3saTenen npouecca yKnaaKku penbcolunansHoi pelleTku. PazpaboTaHHas MMUTaLMOHHasA
MoZie/lb N03BOJIAET Ha 3Tane NpoBeAeHMA HayYHO-UCCIIe4O0BaTEIbCKOM paboThbl, MOCBALLLEHHOM
CO3aHuI0 MOBUNbHBIX CPEACTB ANA YKNAAKM HeSle3HO40POKHOM0 Ny T, B yc/10BUAX Aeduunta
MCXOOHBIX OaHHbIX U CJIOMHOCTM NMpoBeAeHWUA HAaTYpHOIro 3KCNEepUMEHTa C peasibHbIMU
06 beKTaMu BbINMONHUTL pacyeT BPEMEHW NPOM3BOACTBA OTAEJIbHbIX TEXHOMOMUYECKUX
uMKnoB. [1nAa 3Toro Heo6Xo0ANMMO OLLEHUTb CTeMNeHb 3arpy*eHHOCTU NMPOM3BOACTBEHHbIX
MOLLLHOCTEN M MaTeMaTU4ecKn 060CHOBATb OMTUMasiIbHOE KONTMYECTBO 3a4eMCTBOBaHHbIX
TPAHCMOPTMPOBOYHLIX CPEACTB B LLeSIAX CHUMHEHUS BPEMEHU NPOCTOA TEXHUYECKUX CPeacCTB,
MCNOMb3YyeMbIX Ha MOrpy304HbIX U MyTeyKNago4HbIX paboTax. B KauecTBe MCXOAHbIX AaHHbIX
B3ATbl OCHOBHbIE TEXHUYECKME XapaKTePUCTUKM NEPCMEKTUBHOMO TPAKTOPHOMO NyTeyKIag4mMKa
MB-5, nyTeBbIX *ene3HOLoPOHKHbIX Tenexek MNT-13, yHuBepcasnbHbIX YCTPOUCTB A1 MOCTAHOBKM
Ha *Kene3HOL4OPOMKHbIA NyTb aBTOMOOUIILHOM M NMHEBMOKOMECHOM TEXHWUKU. MccnenyeMblii
NPOU3BOACTBEHHbIM NPOLLECC MOAEUPOBASICA UCXOAA U3 MPUHATBIX BAPUAHTOB OpraHn3aLmm
W TEXHOJI0M MM BbINOJSIHEHWA PaboT COrnacHo TEXHOMOrMYeCcKol KapTe «YKNagKa nyTeyKknagqmKkom
penbCcoLUNanbHON peLleTKN 3BeHbAMU», BKIIIOYEHHOM B «COOPHUK TEXHONOMrMYECKUX KapT
BbINOSIHEHUA NyTeBbIX paboT». PazpaboTaHHas Mofesnb MOMKET BbICTYMNaTb B POSIM UCTOYHMKA
CTAaTUCTUYECKUX OaHHbIX /1A OpraHM3aLMOHHO-CBA3AHHbLIX MHOIMOY3/10BbIX MHOMOKaHasIbHbIX
Mogernen GyHKLMOHMpOoBaHUA GOpMMPOBaHWIA TPAHCMOPTHONO CTPOUTENIbCTBA, BRIIOYAIOLLIMX
B cebA HeCKOJbKO YpOoBHel npeacTaBneHnsa GyHKLMOHUPOBAHUA CUCTEMDI.
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Abstract. The process of creating promising technical means is always based on
the results of previous studies devoted to the definition and justification of the technical
requirements for the samples being developed. The use of modern methods of simulation
(computer) modeling at the stage of research works helps to analyze the many available
options for the implementation of the developed systems, assess the degree of load on
their individual elements, form reasonable proposals for the methods of functioning and
composition. The article describes one of the ways of applying the simulation modeling
method, developed in order to assess the effect obtained due to a change in the number
of track railway trolleys used to feed the links of the rail grid to the place of their laying.
The assessment is carried out on the basis of the tactical and technical characteristics of
a promising portal tractor track-laying machine. The result of the simulation is the statistical
data of the time indicators of the process of laying the rail grating. The developed simulation
model makes it possible to calculate the production time of individual technological cycles
at the stage of research work devoted to the creation of mobile means for laying railway
tracks, in conditions of a shortage of initial data and the complexity of conducting a full-scale
experiment with real objects. To analyze the degree of utilization of production facilities and
mathematically substantiate the optimal number of transportation means involved, in order
to reduce the downtime of technical means involved in loading and track laying works. As
initial data, the main technical characteristics of the promising PB-5 tractor track-laying
machine, PT-13 track railway trolleys, universal devices for placing automotive and pneumatic
wheeled vehicles on the railway track are taken. The production process under study was
modeled based on the accepted options for the organization and technology of work according
to the technological map “Laying a track panels by links” included in the “Collection of
technological maps of track work”. The developed model can act as a source of statistical data
for organizationally related multi-node, multi-channel models of the functioning of transport
construction formations, which include several levels of representation of the functioning of
the system.

Keywords: simulation modeling, queuing service, queuing system, track railway trolley, rail tracklayer
machine, rail track panels, laying of a rail track panels

For citation: Advolotkin D., Verstak G. Simulation modeling of the process of transportation of track panels
on track railway trolleys. Prikladnaya informatika=Journal of Applied Informatics, 2023, vol.18, no.2, pp.44-59
(in Russian). DOI: 10.37791/2687-0649-2023-18-2-44-59

[ Tom 18. Ne 2. 2023 |

BesepeHue

OCHOBHBIM 3ajiauam, pemaeMbeiM JKenes-
HOZOPOXXHBIMU Botickamu (nanee — XKJIB),

OTHOCSTCSI: BOCCTAHOBJICHUE Pa3pyIlIcH-
HBIX, CTPOUTEITLCTBO HOBBIX M PEMOHT CYIIIECTBY-
FOIIHX YKEJIe3HOOPOKHBIX IyTel. VX BhIoIHE-
HHE HETIOCPEICTBEHHO CBSI3aHO C IPOM3BOJICTBOM

PaboT 1o yKiaake (IeMOHTaKY) PENbCOLINATBHON
pELIeTKH BEPXHEro CTpOoeHus My TH. JlJ1s BBINOIN-
HEHHsI YKa3aHHBIX TEXHOJOTHMUYECKUX OIeparuit
noapaszaeneHus JKene3Hog0pOKHBIX BOMCK HC-
MOJIB3YIOT MyTEyKIaauuKu TpakTopHsie [15-3M
(ITb-3M1, I1b-3M2), Ha 3aMeHy KOTOPBIM B Ha-
crosiiee BpeMst pa3padboran myteykiaaauuk [1b-5.

MMuTaumoHHoe MofenuposaHue B TEOPMH N NpaKTUKa
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