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	Field of study: Management Engineering

	Module/subject: Forecasting and Simulation

	Education profile: practical

	Level of education: first-cycle studies

	Number of hours
per semester
	1
	2
	3
	4

	
	I
	II
	III
	IV
	V
	VI
	VII

	Full-time studies
(lecture/excercises/lab/pr/e)*
	
	
	
	
	24 lecture/ 24 excercises
	
	

	Part-time studies
(lecture/excercises/lab/pr/e)*
	
	
	
	
	
	
	

	Language of instruction
	English

	LECTURER
	[bookmark: _GoBack]

	FORM OF CLASSES
	Wykład/Ćwiczenia

	SUBJECT OBJECTIVES

	The aim of the course “Forecasting and Simulation” is to familiarize students with selected forecasting methods applied in various fields of engineering and logistics, and with the creation of mathematical models and computer simulation techniques that enable analysis and prediction of complex system behaviors across different areas of science and engineering. The course further aims to develop students’ skills in model construction, simulation, and interpretation of results to support decision-making and problem-solving in practical applications.

	Reference to learning outcomes
	Description of learning outcomes
	Method of verifying the learning outcome

	Programme learning outcome
	PRK
	
	

	KNOWLEDGE

	K_W8
	P6S_WG
	Demonstrates advanced knowledge of key concepts in forecasting and simulation, including qualitative and quantitative forecasting methods, time series modeling techniques, exponential smoothing, and the ARIMA model.
	Written exam (tasks), project work in FlexSim, simulation model development.

	K_W14
	P6S_WG
	Possesses advanced understanding of computer simulation foundations, including Monte Carlo simulation and modeling of production systems, as well as interpretation of simulation results.
	Written exam (tasks), project work in FlexSim, simulation model development

	SKILLS

	K_U11
	P6S_UW
	Is able to apply simulation methods for solving engineering problems.

	Written exam (tasks), project work in FlexSim, simulation model development.

	K_U11
	P6S_UW
	Can select appropriate forecasting methods suited to the type of data and nature of the problem, and can prepare forecasts for practical applications in management engineering.
	Written exam (tasks), project work in FlexSim, simulation model development.

	K_U11
	P6S_UW
	Can model and conduct computer simulations of production systems, including with the use of Monte Carlo methods.
	Written exam (tasks), project work in FlexSim, simulation model development

	SOCIAL COMPETENCES

	
K_K01
	P6S_KK
	Is prepared to critically evaluate acquired knowledge and information related to forecasting in the field of management engineering.
	Discussion during classes.

	Student workload (during teaching hours 1 hour = 45 minutes)**


	Full-time studies: 
attendance at lectures = 24 h 
attendance at classes =  24 h
preparation for classes = 16 h
preparation for lectures = 10 h
preparation for assessment/exam = 22 h
completion of project tasks =
consultations = 2 h
e-learning =
assessment/exam = 2 h
other – self-study =
TOTAL: 100 
ECTS points: 4
including practical classes: 2 ECTS

	Part-time studies:
attendance at lectures =
attendance at classes =
preparation for classes =
preparation for lectures =
preparation for assessment/exam =
completion of project tasks =
consultations =
e-learning =
assessment/exam =
other – self-study =
other (specify) =
TOTAL: 
Number of ECTS points: 
including practical classes: 

	PREREQUISITES 
	Successful completion of the following courses: Fundamentals of Management, Fundamentals of Marketing, Organizational Behavior, Fundamentals of Logistics, Logistics in the Enterprise, Engineering Design.
Basic knowledge of organizational and business management as well as operations research is required.

	SUBJECT CONTENT
(divided into
face-to-face
and
e-learning classes)
	Content delivered in a direct form:
Introduction to forecasting and simulation
Main application areas – examples
Data types and information sources for forecasting
Qualitative and quantitative forecasting methods
Time series modeling: exponential smoothing
ARIMA model – fundamentals and applications
Forecast accuracy assessment
Introduction to computer simulation
Modeling systems using Monte Carlo simulation
Simulation of production systems
Analysis and interpretation of simulation results
Examples of forecasting and simulation in management engineering
Risk and uncertainty management in forecasting and simulation
Summary and discussion
Case study – forecasting and simulation in practice
The future of forecasting and simulation in logistics

	OBLIGATORY LITERATURE

	Hyndman, R. J., & Athanasopoulos, G. (2021). Forecasting: Principles and Practice (3rd ed.).
OTexts / Springer (Open Access).
Makridakis, S., Spiliotis, E., & Assimakopoulos, V. (2020). Forecasting: Theory and Practice.
Wiley.
Shmueli, G., & Lichtendahl, K. (2018). Practical Time Series Forecasting with R (3rd ed.).Axelrod Schnall Publishing.

	ADDITIONAL LITERATURE
	Chatfield, C., & Xing, H. (2019). The Analysis of Time Series: An Introduction (7th ed.).
CRC Press.
Diebold, F. X. (2017). Forecasting in Economics, Business, Finance, and Beyond.
University of Pennsylvania Press.
Armstrong, J. S. (Ed.). (2001, reprinted 2021). Principles of Forecasting. Springer.
ventusky.com
windy.com
seismic-explorer.concord.org/
phet.colorado.edu/en/simulations/alpha-decay
stellarium-web.org/
traffic-simulation.de/uphill.html
hub.arcgis.com
flightradar24.com
marinetraffic.com
vesselfinder.com

	SCIENTIFIC PUBLICATIONS OF PERSONS TEACHING CLASSES RELATED TO THE TOPICS OF THE MODULE
	Suchánek, P. Bucki, R. Modelling timings of the company’s response to specific customer requirements.  In book Agents and Multi-Agent Systems: Technologies and Applications, vol. 2020, pp. 209-219, 2020.
Bucki, R., Suchánek, P. Modelling Decision-Making Processes in the Management Support of the Manufacturing Element in the Logistics Supply Chain. Complexity, vol. 2017, Special Issue, Wiley Hindawi, Article ID 5286135, 15 pages, 2017, doi: 10.1155/2017/5286135 (IF 1.829).

	TEACHING METHODS
(divided into
face-to-face
and e-learning classes)
	In a direct form:
Activating lecture, assessment of selected forecasting cases, simulations of processes in selected logistic systems and case studies, moderated discussions, specialist literature analysis, problem solving.

	LEARNING AIDS
	Selected simulation systems, Microsoft Excel

	PROJECT
(if implemented
as part of the course module)
	Not applicable.

	FORM AND CONDITIONS OF ASSESSMENT
(divided into 
face-to-face classes and e-learning)
	To obtain credit, students must receive a positive grade from all forms of credit provided for in the course programme, taking into account quantitative assessment criteria specified in the Student Assessment Regulations at WSB University in Dąbrowa Górnicza.
Lecture credit based on positive grade from written exam (problem solving). Exercise credit based on tasks performed during classes and e.g. project in FlexSim program, developing a simulation model


* lecture-lecture, exercises- exercises, lab- laboratory, pr- project, e- e-learning.
