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	[bookmark: table01]FACULTY OF MANAGEMENT 

SUBJECT CARD
Name of subject in Polish: Symulacja i prognozowanie
Name of subject in English Simulation and forecasting
Main field of study (if applicable): Management
Specialization (if applicable): Managerial Behaviour and Decisions
Profile:  academic 
Level and form of studies: 2nd level, full-time 
Kind of subject: obligatory 
Subject code: W08ZZZ-SM0117
Group of courses: NO
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	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	15
	
	15
	
	

	Number of hours of total student workload (CNPS)
	50
	
	25
	
	

	Form of crediting
	crediting with grade*
	
	crediting with grade*
	
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	2
	
	1
	
	

	including number of ECTS points for practical classes (P) 
	
	
	1
	
	

	[bookmark: _Hlk31881015]including number of ECTS points corresponding to classes that require direct participation of lecturers and other academics (BU)
	0,6
	
	0,6
	
	


*delete as not necessary
	[bookmark: table03]PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1. Ability to model in an Excel spreadsheet
2. Knowledge of the basics of probability calculus and mathematical statistics



	[bookmark: table04]SUBJECT OBJECTIVES
C1 - To learn the principles of building simulation models according to selected stochastic methods 
C2 - To acquire the ability to simulate and forecast using selected simulation methods
C3 - To develop the ability to use simulation models to describe the current state and forecast future states of an organization

	


[bookmark: table05]
	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEU_W01 Knows the principles of building simulation models. 
PEU_W02 Has specialized knowledge of quantitative modeling and forecasting of states and processes in an organization
relating to skills:
PEU_U01 Can use simulation methods and models in solving complex management problems.
relating to social competences:
PEU_K01 Understands the essence of ethics in business.
PEU_K02 Is able to interact and work in group and team forms of work organization
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	PROGRAMME CONTENT

	Lecture
	Number of hours

	Lec 1
	Presentation of the requirements and regulations of the class.
General introduction.
	1

	Lec 2
	Forecasting versus simulation. Similarities and differences between simulation and forecasting. Basic concepts related to simulation and forecasting in business. Basic simulation methods. Stages of simulation.
	2

	Lec 3
	Basics of discrete simulation.
Basic blocks of a discrete simulation model (using a selected package). Part 1: selected aspects of production line modeling. Simulation experiments. Forecasting the course of the production process.
Basic blocks of discrete simulation model (using selected package).
	2

	Lec 4
	Part 2: selected aspects of service systems modeling. Simulation experiments. Forecasting the customer service process
Basic blocks of a discrete simulation model (using a selected package).
	2

	Lec 5
	Part 3: selected aspects of modeling transportation systems. Simulation experiments. Forecasting the logistics process
	2

	Lec 6
	Collection and analysis of input data. Selection and fitting of random distributions. Generators of random numbers. Methods of generating random variables.
	2

	Lec 7
	Verification and validation of simulation models: principles, approaches and concepts.
	2

	Lec 8
	Credit colloquium
	2

	
	Total hours
	15
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	Laboratory
	Number of hours

	Lab 1
	Presentation of the requirements and regulations of the class
	1

	Lab 2
	Construction of a simple discrete simulation model: introduction
	2

	Lab 3
	Construction of a discrete simulation model. Queuing issues. Production systems
	2

	Lab 4
	Building a discrete simulation model. Queuing issues. Service systems
	2

	Lab 5
	Building a discrete simulation model. Queuing issues. Transportation systems
	2

	Lab 6
	Consultation on the project assignment 
	2

	Lab 7
	Defense and passing of the project task
	2

	Lab 8
	Credit
	2

	
	Total hours
	15
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	TEACHING TOOLS USED

	N1. N1. Multimedia presentation
N2. Specialized software packages (Arena, Simio, ExtendSim, AnyLogic).
N3. Excel spreadsheet


EVALUATION OF  SUBJECT LEARNING  OUTCOMES  ACHIEVEMENT
	[bookmark: table0C]Evaluation (F – forming during semester), P – concluding (at semester end)
	Learning outcomes code
	Way of evaluating learning outcomes achievement 

	F1
	PEU_U01
	Project % grade

	F2
	PEU_K01
	Attendance at labs La1-La8 (% grade)

	F3
	PEU_U01

	Grading of partial assignments (% grade)

	F4
	PEU_W01
PEU_W02
	Credit colloquium

	P1 (lab) = 0.4*F1+0.35*F2+0.25*F3
P2 (Lecture)= F4
P = 0.7*P1+0.3*P2
Notes
(1) If the number of absences from laboratory classes exceeds the allowable limit, the grade P1=NDST
(2) All partial grades are given as a percentages. The components P1 and P2 must be greater than 50%. Otherwise, the final passing grade is NDST
(3) The grading scale is as follows:
Whichever of the partial grades (see Note1 and 2) <50% final grade = ndst
50.01% - 60.0% dst
60.01% - 70.0% dst+
70.01% - 80.0% db
80.01% - 90.0% db+
90.01% - 100.0% bdb
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	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1] Mielczarek B., Modelowanie symulacyjne w zarządzaniu. Symulacja dyskretna. Oficyna Wydawnicza PWr Wrocław 2009
[2] Kelton W.D., Zupick N., Ivey N.., Simulation with Arena 7th Edition, McGraw Hill Higher Education, 2024
[3] Rossetti M.D., Simulation modelling and Arena, John Wiley and Sons, Inc., 2010
SECONDARY LITERATURE:
[1] [1] Winston L.W., Excel 2021 i Microsoft 365. Analiza i modelowanie danych biznesowych, APN Promise, Warszawa 2019
[2] Maciąg A., Pietroń R., Kukla S. Prognozowanie i symulacja w przedsiębiorstwie, PWE 2013
[3] Tutorials in pdf format available after installing the student version of Arena
[4] Tutorials available at https://informs-sim.org/

	SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

	Bożena Mielczarek bozena.mielczarek@pwr.edu.pl




