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Ilpozpamnuuii kKomimem:
IMocTonoBebkuii Pyciian MuxaiiioBu4 — npodecop — rojiopa OprkoMirery;

Heiinera Ouexcanap BikTopoBu4 — OKTOp €KOHOMIYHMX HayK, Mpodecop, MPOpPEKTop 3
HaykoBoi podotu P/II'Y — 3acTyIHUK roJIOBH OPrKOMITeTY;

Barumkina lOuaisn BaaepiiBHa — KaHIuaaT TEXHIYHUX HAyK, JOIEHT — 3aCTYNMHHK TIOJIOBH
OprKomirery;,

BoiitoBnu Irop CraHiciaBoBHY — JOKTOp NEAaroriYHUX HayK, podecop;
Heiinera Inna OJiekcanapiBHa — JIOKTOp EKOHOMIYHUX HAYK, podecop;
IerpiBchkuii AApociaaB bopucoBuy — TOKTOp TEXHIYHHUX HaYK, Ipodecop;
Cscokuii Auapiii OsekciiioBUY — TOKTOp TEXHIYHHUX HAYK, Ipodecop;

KOcbkiB bornan MukosaiioBuy — 10KTOp NOJMITUYHUX HAYK, Ipodecop;
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Kper Ouabra BiraaiiBHa — kaHauaaT NOMITHYHUX HAYK, JOLEHT;
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CinxoBa I'anmna BacuiiBHa — KaHIUJAT MearOT1YHUX HAYK, JIOICHT;
Crpisibuyk Pycinan MukoJiailoBHY — KaHIU1aT EKOHOMIYHUX HAYK, TOICHT;
Tumomyk Onexcanap CraHicJaBoBHY — KaHIUIAT MEJArOT1YHUX HAYK, TOICHT;
Xuxnsikoa Hanis OnexcanapiBHa — KaHIuIaT €KOHOMIYHHUX HAYK, JIOICHT;
Hlaxpaiiuyk MuxkoJa loBuy — kanauaat Gpizuko-MaTeMaTHYHUX HAYK, TOICHT.
IleBuoBa Harajisn BikTopiBHA — KaHIUIAT TEXHIYHUX HAYK, TOIEHT;

poas Tersina CrenaHiBHa — KaHIUAAT MeJaroriYyHUX HayK, JOLEHT.

PekomengoBano g0 Jgpyky Buenoro panoio  PiBHeHChKOro  aep:kKaBHOTO
ryMaHiTapHoro yHiBepcuteTy (mporokos Ne5 Bix 27.05.2021p.)
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MOBYIOBA IMITAIIMHOI 3D MOJEJI MIOIMITOBOI'O BIIIIJIEHHS
3A 10IIOMOI'OIO FLEXSIM
Csupuork J1., 3000ysau suuyoi ocgimu
I'nenxo H.M., kanauaaT negaroriyHux HaykK, J0LeHT kKadeapu iHdpopmauiiiHo-
KOMYHIKAUIiHUX TEXHOJIOTiH Ta MeTOAMKH BUKJIAIaHHA iIHPOPMATHKH
Pignencokuii oeprcagnuii 2ymanimapHuil yHieepcumem

Flexsim me mporpama, sika MOJAEJIOE, IMITye Ta Bi3yali3ye CHCTEMH Y BUPOOHMIITBI,
00poOI1i MarepiaiiB, OXOpPOHI 3I0pOB’sl, TIPHUYOMOOYBHIM IPOMHCIOBOCTI, JIOTICTHIN Ta
inmmx. Flexsim pmomomarae onTuMi3yBaTH TOTOYHI Ta 3alUTAHOBAHI IMPOIECH, BHUSBHTHU 1
3MEHIINTH BIIXOU, 3HU3UTH BUTPATHU 1 30UTBIIATH TOXO/IH.

Po3smisiHeMo Mozenb COpTyBaIbHOTO IIEHTPY MOITOBOI ciryxoOm. Ilin wac cTBopeHHs
Mozeni Oyau BUKOPUCTaHI pecypcH: MOIITOBI IMOCHIIKH, SIKi MepexonsiTh Ha yepry (Queue).
[Totim BinOyBa€eThCs TIepexiJ O KOHBEEPY B MOPSIKY YEPrOBOCTI HA PO3NOAUTEHUKH, pOoOOTH
NepecyBaloTh IMOCHIKMA Ha HACTYIHI eTanmu copTyBaHHA. Jlami, 1Mo KOHBEEpY, MOCHIIKH
pYXaroThCS HA TPHUCTPIH, SKUH TMPOCBIUYyE IS BUSBICHHS HEOE3MEUHUX NPEIMETIB, 1
NIEPEXOISTh HA PO3MOAUIFHHNA MyHKT.

[IpoBenemo AOCIHIIKEHHSI CTBOPEHHS MOJIEII.

1. BcraBnsemo Enement Source Ha mose mooya0BH MOJIETI.

2. lns enemenTa Source y Bikui Properties motpiOHO Bka3aT iMOBIpHICHHN PO3MOMIIL.
VY BiKkHI pecypciB Source B psaky inter-Arrivaltime mu moxemo BHOpaTH iMOBIpHICHUIA
posmnoain 31 cnucky. HaBenemo aesiki imoBipHicHI po3noniiu: Beta — ciMeiicTBO aOCoMOTHO
Oe3nepepBHUX po3mnonitiB; Exponential — abconroTHO HemepepBHUIT PO3MOLT, KUl TOKa3ye
9yac MK JIBOMa MOCJIOBHUMH 3aBepIICHHIMHU OJHi€l i Tiel x momii; Laplace — nmoaBiliHwmii
EKCTIOHEHIIIaIbHUIA PO3IMO/T, IO BUKOPHCTOBYETHCS JUISI OMKCY PO3MIOALTY IMOMHJIOK B
Mmozensax perpecii; LogNormal — me nmorapudmiuyHO HOpManbHHN PO3MOIT BHUITAKOBOT
BEJTMYMHU, HATYpaJIbHUHN jorapudM sKoi posnoauvieHui. [Januid po3noaut npu3HadYeHun st
MOJIENIIOBaHHS MYJIBTUIUTIKAIIIMHUX TpoleciB (Tak camMoO K 1 HOpPMaJbHMWA PO3MOALI);
Normal — po3nonin 'aycca, sikuii B OTHOBUMIPHOMY BUIIAJIKy 331a€ThCsl (PYHKIEIO MILTBHOCTI
fiMoBipHOCTI, 1O 30iraethes 3 Qynkmiero [aycca; Triangular — posmoain CimricoHa;
Uniform — posmoxin BumaaxkoBoi Benumumuu; Weibull — agBomapamerpuyne cimMeicTBO
Oe3repepBHUX PO3MOALTIB.

VY Bixui Source subupaemo posmomin Exponential. [Tami CraBumo enement Queue,
xouBeep, Combiner. 3a enementom Combiner Bubupaemo Robot. ¥V Bikui Robot Bkaszyemo
iMoBipHicHHI po3moxin Normal (puc.1).



[puknanni acriekTr iHopMariiiHoro 3abe3nedeHHs Ta 00TPYHTYBaHHS 107
TEXHIYHUX 1 yIPaBIiHCHKHUX PIllICHb

A |Robot29 1® &

Robot Geometry TaskExecuter Bresks Colision Triggers Labels General

Define Move Time v
Move Time | normal(10.0, 2.0, 0) -8 XS
Distributon  noemal v
Mean .0 v .’
Std Dev C L AV 4
Stream ( v g

50 6.0 7.0 80 90 100 110 120 130 140

Puc. 1. Bikno Robot — Bubip iMOBipHICHOTO po3moity
[licna noOynoBH Mozeni COPTYBalIbHOTO LEHTPY 3 €IHYEMO BCl €JIEMEHTH MOAEeNi
3’eqnyBauem Connect Objects. [liist Toro, mo0 3’eanaru Robot 3 Combiner nmorpi6Ho BuOparu
3’eanyBay Connect Center Ports. [lami 3amyckaeMo Mojenb 1 OTpUMYeMO Ipouec imiTamii
HepecyBaHHs MOCWIOK IO €Tanax COPTYBAJBHOIO LEHTPY. TakoX MM MOXEMO BCTaHOBHUTHU

OKpPEMHM BiKHOM Tpadikul [Jisl eperyisiy 3aBaHTaXEHOCTI pecypciB Mozerni (puc.2).
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Total p ing o ing releasing conveying travel travel
empty loadec
Source!  1000% 00% 1000%  00% 00% 00% 00%
e Queuet 21% 00% 00% 221% 00% 00% 00%
Combiner! Combinert 500% 500% 00% 0.0% 00% 00% 00%
Combiner28 610% 610% 00% 0.0% 00% 00% 00%
Robot2 466% 00% 00% 0.0% 00% 237% 229%
Robotzd  570% 00% 00% 0.0% 0.0% 209% 271%

ConveyorS 285% 00% 00% 00% 285% 00% 00%
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Puc.2. I'padixu anani3y npoueciB 3aBaHTaKEHOCTI pecypciB Moeni
B pesynbrari mobOymoBanoi momeni (puc. 2) MU 0auyuMO TOCIHIJOBHE BHUKOHAHHS
nepeMillleHHs] MOCUJIOK 10 KOHBEEPY Ha PO3MOAUIBHUK JUIS IMOJANBIIOrO NEepecyBaHHS Ha
pPO3MONUIbHUN NYHKT. JlaHa MoOAEnb JAEMOHCTPYE BeCh MpOLEC pOOOTH MOILITOBOI CIYXOH.
Takox HaM IpoaHaIi30BaHO MPOLECH MTOKPOKOBO Ha Tpadikax.
Otxe, 3a gonomororo Flexsim moxna aeranbHO pO3IISIHYTH BeCh BUPOOHUYMIT MPOIIeC
3a paxyHok 3D imiTarii.
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