pUBMKAMHU  JTO3BOJUTH  (PapMalleBTUYHOMY  MiJNPUEMCTBY CYTTEBO 3MEHIIUTHU
HETaTUBHI HACJIIKU BIUTMBY PU3UKIB.

CTpykTypa y4eOHOH NPOrpaMmbl 10 MO/IeJIMPOBAHNIO B JIOTUCTUKE
«Simulation for Global Logistics»

TI'opsaunoe A. H., k.m.nH., 0oyenm Kageopvl mpaHcnoOpmHuLX MeXHOA02UU U
JqocucmuKku XapbKOBCKOZO HAYUOHAJIbHO2O MEXHUYECKO20 YHUBEpcUunmemda
CeNbCKO20 X03AUCMEad UMEHU Hempa Bacunenxo
goryainov@ukr.net

HNudopmannoHHble KOMIETCHTHOCTH MEHEDKepa SBJISIOTCS BAKHEHUINEH 4acThio
npo(heCCUOHATBHBIX KauecTB. Vcmonb3ysh MH(DOpPMAIMOHHBIC TEXHOJOTHH, YIAeTCs
COKpPATUTh BpeMs JIJIsl IPUHSITHS U pealli3allii yIpaBJIeHIecKuX pemieHui. [lpu atom
Ba)KHO UMETh BO3MOXKHOCTh MOJICIIMPOBATH Pa3IMUHbIC CUTYAIIHH.

B oTkpeiTOM goctyme 007acTh MOJCIMPOBAHWS B JIOTUCTHKE eIIe HE
npencTaBieHa mupoko. [lostomy mobas wuHOpMAmUs 1O 3TOMY BOMPOCY
MPEJICTaBIsCT OOJBIION HMHTEPEC I HCIOJIL30BAaHUS B IMOJTOTOBKE COBPEMEHHBIX
MEHEKEPOB (CMEUUATUCTOB).

PaccMoTpuM TOIXOA K IMOATOTOBKE CIICIUAIMCTOB B 00JAaCTH JIOTUCTHKE B
aCIIeKTe MOJCIIMPOBaHUsA Ha mpuMmepe ydeOHoro kypca «Simulation for Global
Logistics» (MopaenupoBanue uis TiobanbHOU Jsoructuku) [1].  IIporpamma
npencrasieHa Coventry University (Yausepcuter KoBeHTpH).

PaccmatpuBaemasi yueOHas mporpaMMa BXOIUT B MarucCTEPCKyl0 MPOrpaMMy
«Global Logistics» [2]. CtpykTypa ydeOHoit mporpammsbl «Simulation for Global
Logistics» mpejcraBieHa Ha puc.

Simulation for Global Logistics

Simulation | |Discrete Event| | Visual Modelling Data Collection: Design of
for Logistics:| | and System Languages and | [Applying Methods of| | Simulation
An Dynamics Probabilistic Data Collection for | | Experiments
Introduction | | Approaches Simulation Input Variables

Puc. Ctpykrypa yueonoit mporpamm Simulation for Global Logistics
(Ha ocHoBaHuu [1])

XapaKkTepruCTUKA OTACIBHBIX KypCOB yUeOHOU MPOrpaMMbI IIPECTaBICHA B Ta0.
lu?.
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Tabmuna

XapakrepucTuka yuyeoHoii mporpammbl «Simulation for Global Logistics»

(pe3yabTaThbl 00y4eHHU)

Kypce PesynbraTel 00yueHus
1 2
Simulation for | 1. CmoxeTe olleHUBaTh, KOTJa M IJIe HeOOX0IMMO MOJICITUPOBaHKE.
Logistics: An | 2. M3yunre crocoOHOCTH MOJECTUPOBAHMS pPEUIaTh JIOTUCTHYECKHE
Introduction 3agaud. 3. M3yuwre OTambl MOIEIHUPOBAHHS, KOTOPHIC MOKHO
(MopenupoBanue Ul | IPUMEHHUTD JJISL MOJICTAPOBAHUS CUCTEM.

JIOTUCTUKU. BBC,I[GHI/IG)

4. Pa3oBbeTe MOHMMAHKUE KOHIEHIINHN CUCTEMBI U €€ KOMIIOHEHTOB.

5. U3yunTe pa3nnyHbIe TUIIBI 3JIEMEHTOB CUCTEMBI.

6. CMoxeTe OIpeneNnsTh CIOCOObI HCIOJIB30BAHUS DJIEMEHTOB IS
MPEACTABICHUS MOJICTUPYEMON CUCTEMBI.

Discrete Event and
System Dynamics
Approaches (/IuckperHo-
COOBITHIHBIA U CHCTEMHO-
OUHAMUYECKUN
MOJIXOJIbI)

Cmoxere: 1. OOBSICHATH KOHIEHIUIO JUCKPETHO-COOBITUIMHOTO
MOJX0/1a.

2. JIeMOHCTpHPOBATh MEXaHU3MbI JUCKPETHO-COOBITHIHOTO ITOIX0/1a.
3. OnpenensTb NpUMeEpPbl NPUMEHEHUS AUCKPETHBIX COOBITUH.

4. OOBACHATH KOHIIEMIMIO MMOAX01a CHCTEMHON THHAMUKH.

5. JIeMOHCTpUPOBATh MEXaHU3MBI MTOJAX04a CHCTEMHON TUHAMUKH.

6. OnpeaensaTh NpUMEpPbl IPUMEHEHUSI CACTEMHON TUHAMUKHU

Visual Modelling
Languages and
Probabilistic Simulation
(A3bIKu BU3YyaJIbHOI'O
MOACIIUPOBAHUA u
BCPOATHOCTHOC
MOJIEJTUPOBAHUE)

1. Pa3oBbere NOHMMaHUE S3bIKa BU3YAJIBHOIO MOJEINPOBAHMUS,
TaKOr'0 KaK OJIOK-CXEMBI.

2. 3yunte BEpOATHOCTHOE MOAEIMPOBAHHUE.

3. U3yunte Moy OIOK-CXEM M MpaBHJia IPOEKTUPOBAHUSL.

4. Pa3oBpeTe IOHMMaHUE BEPOATHOCTH, HEONPEICICHHOCTH U
WU3MEHUYMBOCTH JUIsl OTPAXXEHUS PeabHOCTH

Data Collection:
Applying Methods of
Data Collection for
Input Variables (C6op
JAaHHBIX: IMPUMCHCHUC
METOJIOB COOpa JaHHBIX JIJIs
BXOOHBIX HepeMeHHHX)

Cmoxere: 1.  OnuceiBaTth
MOJIETUPOBAHUEM.

2. IlpuMeHSTh COOTBETCTBYIOIIME MeETOJbl cOopa JaHHBIX IS
MOJIETTUPOBAHUSI.

3. OnpenensTh U NCIOJIb30BaTh PACIIPENEICHUS BEPOSTHOCTEN.

4. OnpenensiTb CTATUCTUYECKUE PACIPEIEICHUS U UX MPUMEHEHHUE B
MO/JICIIUPOBAHUM.

5. DKCIIepUMEHTHPOBATh C TOATOHKON ITaHHBIX K CTaTUCTHYECKHM
pacrpeesIeHUsIM.

6. OnuceIBaTh KPUTEPUNA COTIIACHS.

7. I3yuats BbIOOp MOJieNn BBOJIa 0€3 JaHHBIX

CBA3b MCKIAY JaHHBIMHA u

Design of Simulation
Experiments  ([luzaiin
(nmaHupoBaHuUE)
HUMHUTAIUOHHBIX
HKCIIEPUMEHTOB)

1. CMmoxeTe OMMCHIBaTh U BBIOMPATh COOTBETCTBYIOLINE BXOJHBIE U
BBIXOJIHBIE ()aKTOPBI AJI1 UMUTAILIMOHHBIX MOJIENIEH.

2. H3yuute BBIOOpP MOAXOMAILIETO SKCIEPUMEHTAIBHOTO AH3aiiHa
(nnana).

3. Cmoxere paspabaThiBaTh HMHUTAIIMOHHBIC MOJICTH, HCIIOIB3YS
3G EKTUBHYIO PAKTUKY KOJUPOBAHUS.

4. Cmoxete onpenensts 3G (GEeKTUBHYIO MPAKTUKY KOJUPOBAHHUS.

5. CmoxeTe omnpenensiTh 3KCIEPUMEHTHI, BKJIIOYAIOIINE YCIOBUSA
Pa3MUHKH U 3aBEPIICHHUS.

6. M3yunte npakTH4e€CKOE NPUMEHEHNE CUMYJISIITUOHHBIX TPOEKTOB

416




Tabmauma 2

XapakrepucTuka yuyeoHoii mporpammbl «Simulation for Global Logistics»

(y4eOHbBIE 3JIEMEHTDI)

Kypc Y4eOHbIC 2JIEMEHTHI
Simulation for | Week 1. Introduction to logistics business simulation. What is simulation?
Logistics: An | Why do we need simulation? What can simulation do? Where can simulation

Introduction (2
weeks, 3 hrs per
week)

be used? Advantages and disadvantages of simulation

How is simulation accomplished? Simulation steps. Warehouse management
example. Session summary. Suggested readings. Introduction to ARENA
Rockwell software and modelling modules

Week 2. Fundamental components, including system, model and modelling.
Modelling elements, including entity, attribute, activity, event and state
variables. Basics of selecting entities. Basics of selecting attributes. Visual
examples of system modelling elements. System analysis-tabular form.
Building a first ARENA simulation model

Discrete Event
and System
Dynamics

Approaches (2
weeks, 13 hrs per
week)

Week 1. Introduction and definition of discrete-event simulation. Why take
the discrete-event simulation approach? The concept of discrete events.
Time-advance mechanisms. Visual examples of next event mechanisms.
Discrete-event simulation stopping rules. Components and organization of a
discrete-event simulation model. Simulation using the discrete-event approach.

Week 2. Defining a system dynamics approach. Components of system
dynamics model. The structure of system dynamics. Advantages of system
dynamics. Methodology of system dynamics. Symbols used in system
dynamics modelling. System dynamics approach: a real-life case study.
Modelling of financial problems. Simulate using system dynamics approach

Visual Modelling
Languages and
Probabilistic

Simulation (2

weeks, 13 hrs per
week)

Week 1. Introduction and definition of flowcharts. The importance of
flowcharts. Why we use flowcharts. Flowchart field of applications. Types of
flowcharts. Flowchart building blocks. Creating flowcharts. Flowchart
control structures. Advanced transfer modules modelling of conveyors.
Week 2. Reasons for probabilistic modelling. Source of randomness. How
randomness can be modelled. The probability concept. Distribution
definition. Probability distribution. Families of probability distributions.
Application of normal distribution. Mean and variance. Distribution fittings
software. Simulation runs. Types of simulation runs. Simulation
runs/replications. Distributing fitting-ARENA Input Analyser

Data Collection:
Applying Methods
of Data Collection
for Input
Variables (2
weeks, 13 hrs per
week)

Week 1. The importance of input data. Data collection, tools and techniques
— quantitative and qualitative data collection. Key activities in data
collection. Data sets. Data treatment. Pitfalls.

Week 2. Treatment of input data. Deterministic versus probabilistic.
Selecting statistical  distributions.  Selecting appropriate  statistical
distributions. Fitting input data to distributions. Goodness of fit test.
Modelling without data

Design of Simulation
Experiments (2
weeks, 13 hrs per
week)

Week 1. Factors and responses. Sensitivity analysis. Design of experiments.
Factorial design. Scenario analysis. Good practice in modelling construction.
Warm-up and terminating conditions.

Week 2. Phases of simulation projects
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VYuebnas mporpamma «Simulation for Global Logistics» ucnonb3yetr mpoOHYIO
Bepcuro (trial version) mporpammuoro mpoaykra ARENA Simulation Software [3].
OcobenHoct NpoOHOUM Bepcuu: ToJHAA (HYHKIIMOHAIBHOCTh, 0€3 OrpaHUYeHHs IO
BpPEMEHU, OTPAaHUYECHHBIN pa3Mep MOJIETH.

CornacHo maHHBIM pazpabotunka okono 52000 CTyIeHTOB B TOJ IPOXOIAT
obyuenue Ha mnporpammHoM mnpoaykte ARENA [4]. Ilpumepbl HCIOIB30BaHUS
MIPEJCTABJIEHHI B [5].

Hcnonp30BanHas mureparypa:

1. Coventry University program — Simulation for Global Logistics. URL:
https://www.futurelearn.com/programs/simulation-for-global-logistics (mara oOpamenus:
2020.10.09).

2. T'opsimaoB A. H. Marucrepckas nporpamma «Global Logistics». yauBepcutera
Kosentpu (Coventry University). Axkmyanvui npobremu pozeumky 2any3e6oi
eKOHOMIKU ma nocicmuxu : marep. VII MiKHapona. HayK.-IpakT. KOHG. 3 MIXKHAp.
yuactio 15.11.2019 p. / pea. xon.: O. B. Ilocunkina, O. B. Jlirsinona, . T.
Onwmmienko. X.. Hday, 2019. C. 100-103. URL: https://www.researchgate.net/
publication/337331998 Magisterskaa programma_Global Logistics_universiteta Kove
ntri_Coventry University.

3. Rockwell  Automation —  Download  Trial  Version. URL:
https://www.arenasimulation.com/simulation-software-down-load (mata oOpameHus:
2020.10.09).

4. Rockwell Autom-ation — Academic. URL.: https://www.arenasimulation.com/
academic. (nara oopamenus: 2020.10.09).

5. Rockwell Automation — Video Library. URL: https://www.arenasimulation.com/
video-library. (mata oopamenus: 2020.10.09).

TpancnoprHa JorictTuka ik pyHKIiOHaJIbHA cdepa CyCniJIbHOT0 BUPOOHMITBA
Jlauenko A. P., 3000ysau nouamkosoi suuioi oceimu 4 Kypcy cneyiaibHocmi
«Meneosrcmenmy Kpemenuyybko2o 1b0mHo20 KOJIEOHCY
Xapxiecbko2o HAYIOHAIbHO20 YHIBEpCUmMeENy 6HYMPIUHIX CNPA8
Xapuenko M. B., k.e.n. suxnaoay yukioeoi Komicii eKOHOMIKU ma YNPpaeiHHs
Kpemenuyyvrozo 1bomrnoco xonedarcy
Xapkiscbko2o HayioHanlbHO20 YHIgepcumemy 6HYmpIiuHix cnpas
atlantal680@gmail.com

TpancnopT — oJHa 3 KJIIOYOBUX rajy3edl €eKOHOMIKHM KpaiHu. TpaHcmopT 3aiiMae
MPOBIAHE MICLIE B CHCTEMI CYCIUIBHOIO BHUPOOHHMITBA; 3a0e3leuye MepeBe3eHHs
BaHTaXy ab0 macaxupiB A0 Ha3zHaueHoi Touku; 50% BiJ 3aralbHUX BHUTpPAT Ha
JIOTICTUKY CTAHOBJISITH TPAHCTIOPTHI BUTPATH.

TpancnopTHa joricTuka — 1€ Taily3b JIOTICTUYHOI HayKH, IO BIAMOBIJIAE 3a
JIOCTaBKy OO’€KTIB B TMYHKT TMPU3HAYEHHS 110 PO3pOOJIEHOMY ONTUMAJIHLHOMY
MapIpyTy.
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