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Annortamua—Ilepi0 JAHHOI CTATHU SABJISETCS HCCJIEIOBAHME BXOJSIIErO MMACCaKUPAIIOTOKA C
TOMOIIBI0 TTporpaMMbl AnyLogic Ha THIMYHO CTAHIMH METPO C EJIbIO NCCJIEIOBAHIS MECT ee
IIeperpy30xK.

KJIOYEBBIE CJIOBA: momenupoBanme, IaccakuporoTok, nmporpamma AnylLogic.

[Iporpamma mMuTanuorHoro mojenuposanuss AnylLogic paspaborama poccuiickoit KoMmaHueit
AnyLogic Company, oHa mpeJcTaBjsieT coboii rpaduaecKuil si3bIK MOJIEJIMPOBAHUSI, & TaK¥XKe IM03-
BOJISET ITOJIL30BATEIO PACIIUPATEH CO3JaHHbIE MOJEIN C IOMOIIBIO s3bIKa Java, YTo IpeoCTaBIsIeT
GoJiee MUPOKKE BO3MOYKHOCTH IIPU CO3/IAHIH MOJIEJIEN, & TaK2Ke TI03BOJIsSIeT CO3/1aBaTh Java allieThl,
KOTODBIE MOT'YT OBITH OTKPBITHI JTI00bIM Opay3epom|1|. HamoMenM, 4T0 OMHIM U3 cAMBIX U3BECTHBIX
npoekToB KoMmmanun AnylLogic cTa mpoekT OnTUMHU3AINN TPOXOI0B BHYTpHU JiidesieBoii HGarHm.

B xoj1e MosiesiupoBanust ObLIa CO3/1aHa MOJE/Th TUIIMIHON CTAHITME METPO, JJIs 9ero UCIIOJIb30BaH
3apaHee 3arOTOBJIEHHBIIl PUCYHOK ¢ M300pakeHueM IuiaHa ee nasuiboHa [2|. st MmopesmpoBanust
OblTa BBIOpaHA CTAHIMsI, MMEIOIIAast YeThIpe BXOJa U YeThipe Bbixoaa (puc. 1).
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Puc. 1. [lnan uccnemyemoii cranimm MeTpo.

Ormmrem crocoObl MPEICTABIEHUS 9JIEMEHTOB MCCJIeIyEeMON CTAHITUN:

1. O6osnauenue rpanut,. ['panuna cranmun ObLIa HAPUCOBAHA C IOMOIILIO deMenTa “Crena’ ma-
smtpel “Tlemexonuast 6ubamoreka’. st KasKI0ro m3 YeThbIpeX BXOJOB Ha CTAHIIUIO W JBYX JIMHIIA

! PaGora BhimosHena mpu GpUHAHCOBOH TomepKKe Poccmitckoro dponma GbyHIaMEHTATLHBIX HCCIEOBAHMIM (mpoexT
Ne 16-29-09497 odu-m).
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110e3/10B OBLIIN IIPEJICTABIECHBI MECTa, IJle Ha Hee 3aXOJAT IMacCayKUpbl C IMOMOIBI0 3jeMmenta “Ile-
sneBas juuus’ u3 cexiun ‘Paszmerka” masurpor “Ilemexonnas 6ubnnoreka”. B paccmarpuBaemoir
MOJIEJIA BCE MACCAXKUPBI, KOTOPBIE 3aX0/IAT HA CTAHIIUIO JOJIKHBI ye3:KaTh Ha [10e3/1ax. 3aTeM ObLIn
n300parKeHbl 1eJIEBbIC JIMHUU JIJI YeThIPEX BBIXOIO0B. [laccakupbl IIpu BLIXOE U3 IMOE3I0B IOJIZKHbI
JIBUTATHCSI K 9€TBIPEM BBIXOJIAM.

2. B Mozennb m100aB/IeHbl CIIEIYIONIAE SJIEMEHTBI O0CTy )KUBAHUS:

- TYPHUKETHI, JIJIS BXOJIa U JIJIS BBIXOJIA;
- 3CKAJIATOPHI, JIJIsi TOTO, YTODBI MOMACTH HA IIAT(MOPMY U JIJIs TOr0, YTOOBI BBIATH CO CTAHIUU;

- KaCCOBBIE anmnapaThl Ha 060X BXOJaX CTAHIUH (PUCYHOK 2).

CEREPHESV
NOOIEMHE BECTUEK L

M3 NOKYNESOND NEDIEXCAN 1D YT
MpodcooaHan w QunTpua Yiskico,
¥ yhvge Kegpona,

Puc. 2. Cxema nmasBuboHa CTaHIIUU JId IIPOBEAECHUA MOJCJINPOBAHUSA.

Jloruka pa.6OTI:>I MoO/ieJin IIpeacTaB/ieHa Ha PHUC. 3
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Puc. 3. Jloruka paboTsl MO/ PACCMATPUBAEMON CTAHITIH.
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[Ipu MomempoBaHnu OBLIO TPUHSATO, YTO MMACCAKUPBI TOCTYIIAIOT HA CTAHIIUIO PABHOMEPHO C UH-
rercuBHoCTbIO 1000 vesosek B uac [3|. Tlocsie mpoxoia Ha CTaHIMIO YacTh U3 HUX, ¢ KO3dduImeHToM
upejnoarenus 0.3, ujer K KaccaM, JijIst IPOJJIEHUs WJIM TOKYIIKU OMJLIeToB. BpeMsi 0bc/ryKuBaHust
B KacCe FeHEPUPYETCs CAyvIaiiHbIM 00pa3oM Ha MHTEpBaJe OT 2 10 3 MUHYT, KaK II0KAa3aHO Ha pUC. 4.
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Puc. 4. IlepBonadanbHast HACTPOUKA MOIEJIH.

JIJ1st IpOCTOTBI MOJIE/IMPOBAHMSL OYepelb K KaccaM Oblaa NPUHATa OECKOHEYHOI M OpraHn30Ba-
Ha 1o puciuiuimie FIFO (First In, First Out — “nepseiM npumésn — nepseiM ymén”) [4], 3arew,
AaCCayKMPBI, KyIUBIIME OUIETHI, KAK W BCE OCTAJbHBIE BXOJSIINE, Y KOTOPBIX YK€ €CTh MTPOE3THOM
GusIeT, Wiy T Yepe3 TYPHUKETHI (BpeMsi 00C/IyKUBaHUsI CJIyJaiiHO Ha MHTEpBaJe OT 1 10 2 CeKyHT).
Jasiee naccazKuphbl 10 3CKAJIATOPY NOCTYIAIOT Ha MIAT(OPMY U OXKUJIAIOT MOE3/1a, BPeMsl HaXOXK Ie-
HUsI HA 3CKAJIaTOpe TaKyKe MeHepUpyeTcs ciydaiiHbiM obpazom Ha narepsaje or 0.9 1o 1 MUHYTHI,
[PU 9TOM IIACCAZKUPBI BHIOMPAIOT GJIMKANIIM 9CKaJIaTop K CBOeMy TypHHKeTy, (puc. 5).
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Puc. 5. Hacrpoiiku jioruku paboThl 3CKaJIATOPA.
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[Taccaxkupbl, TPUOBIBIIIE Ha [I0€3/1€, HAIPABJISIIOTCS K BBIXOJLY, JIBUTAIOTCS IO CKAJIATOPY |, TIPO-
XO/Is1 Uepe3 TYPHUKETHI (BpeMst 06C/Iy KUBaHUs B TyPHUKeTaX TeHEPUPYETCsl CJIydaifHO Ha HHTepBaJIe
or 0.1 10 1 cekyHpI), BEIXOAAT Ha yuuily (puc. 6).
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Puc. 6. PaGora Mojienu nnpu n1poBeIeHUN MOEJIMPOBAHUS.

[Ipu 3a/1aHHBIX yCI0BUAX QYHKIIMOHIPOBAHUS TMUTAIIMOHHOE MOJIEJINPOBAHIE [T0KA3aJI0, 9TO e~
pe3 26 MUHYT [OCJIe 3AIlyCKa, MOJIEJU CTAHIUsI HAUNHAET HE CIIPABJISATHCS C 00C/IYKUBAHUEM BHOBH
IPUOBIBIINX ACCAXKUPOB (PUCYHOK 7). Y HOIbEMHOIO 9CKAIATOPA CKAILIUBAETCs GOJIBIIIOE KOJINIe-
CTBO IIaCCaKUPOB B JIEBOI YaCTU CTAHIUU, B JBYX KOPUJOPaX, BEJAYIINX K BBIXO/IAM B T'OPOJI.
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Puc. 7. Ileperpyska craniuu.

Ilokazano, uTo TpM JajabHEHIIeM TPOJOJIKEHUN MOJCIUPOBAHUS C 33[AHHLIMU HAYATbHBIMU
YCJIOBUSIMHA OUepesu OyIAyT TOJbKO YBEJIUYUBATLCS. B pe3ysibrare 4Yero C/ejiaH BbIBOJ, YTO IPHU
3a/IaHHBIX 3HAUYEHUAX IACCAXKUPOIIOTOKA TaKas MO/JIe/Ib CTAHIIUM METPO HE CIIPABJISETCS U, BO3MOXK-
HO, IIpU TaKO# 3arpy3Ke CTaHIUd HYXKJaeTCd B JOIOJHUTEIbHOI pa3rpy3Ke B BUJIE II€pecaOuHOI0
yaia. [Ipn moBTOpHOM MOJETIMPOBAHUU C JPYTUMU HAYAJLHBLIMUA YCJIOBHUSIMU ITOCTPOEHHAsT MOJEND
II03BOJIUT HalTU ONTUMAaJIbHbIC 3HAYCHUA BXOMSIIEIO IIACCA’KUPOIIOTOKA U MHTEPBaJla JBUKCHUA
110€3/10B.
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BBIBO/IBI

B pesynbraTe MomenupoBanus OblLia u3ytdueHa paboTa MMUTAIIMOHHON MOJEIN CTAHIIUU METPO C
9eThIPhMSI BXOJIAMHU Ha CTAHIIAIO, C Y€ThIPHMSI BBIXOIAMU B TOPOJI, IBYMS JUHUSIMHA MTOE3/T0B, B KOTO-
pble CJIATCS U U3 KOTOPBIX BBIXOMAT ACCAXKUPHI, U C JIEMEHTAMU CUCTEM MACCOBOT'O OOC/TY XKBAHMST
(KaccoBble ammaparbl, TYPHUKETHI, 5cKaaaTopbl). [okazano, 9ro ¢ 3aJaHHBIM TOTOKOM MACCAYKII-
POB JaHHasl MOJEJb CTAHIIUU He crpaBjsercd. [laa perenus BO3HUKINEH MpobJieMbl B KadecTBe
OIEPATUBHBIX MeP IIPEeJIaraeTCsl YMEHBIINTDL BpeMsi 0OC/TY>KUBAHUS B BBIXOIHBIX TYPHUKETAX, WUJIH
YBEJIMYUTH UX KOJIMIECTBO, & TaK»Ke yYMEHbIIaTh HHTEPBaJIbl MEXK /1y Ioe3jaMu. Bee pe3yabraThl 10
3 HEKTUBHOCTHU TPEJIONKEHHBIX MEP MOXKHO OIEHUTH C IOMOIIBIO Pa3pabOTaHHON MOJIE/IN.
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Analysis of the Modelling Results for Passenger Traffic at an Underground
Station Using AnyLogic

Antonova V.M., Grechishkina N.A., Kuznetsov N.A.

The aim of the article is to study the incoming passenger traffic by means of AnyLogic application at a
typical underground station in order to examine it for the points of congestion.

KEYWORDS: modelling, passenger traffic, AnyLogic application.
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