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	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 lectures/24 exercises
	
	

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

	Language of instruction
	English

	LECTURER
	[bookmark: _GoBack]

	FORM OF CLASSES
	Lecture/Exercises

	SUBJECT OBJECTIVES

	The aim of the course is to familiarise students with methods for solving specific problems related to making optimal decisions.

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

	Programme learning outcome
	PRK
	
	

	KNOWLEDGE

	K_W08
K_W11
	P6S_WG
	The student has an advanced knowledge of operational research concepts and methods, including integer programming, graphical methods and the Solver tool, and knows how to use them to solve optimisation problems. 
	solving problems in class,  final test, examination

	K_W08
	P6S_WG
	The student has an advanced knowledge of   the principle of duality in linear programming and its applications in the analysis of optimal solutions.
	

	K_W08
	P6S_WK
	The student has an advanced knowledge and understanding of the structure and methods of solving transport and binary problems, including transport and production issues and allocation issues.
	

	SKILLS

	K_U03
	P6S_UW
	In order to analyse organisational problems, students are able to obtain data and information from relevant sources, evaluate, critically analyse and synthesise it, and then use appropriate  operational research  methods and mathematical, statistical and IT tools, including advanced information and communication technologies, to describe the environment  and support decision-making processes.
	solving problem-based tasks in class, case studies

	K_U11
	P6S_UW
	The student is able to formulate and solve engineering problems using operational research methods, including: graphical methods and Solver for linear and integer problems, modelling of transport issues, production allocation and location, interpretation of results in the context of business decisions.
	

	K_U13
	P6S_UW
	The student prepares a preliminary economic assessment of engineering projects, including an assessment of the costs and effectiveness of solutions in optimisation tasks.
	

	SOCIAL COMPETENCES

	K_K02
	P6S_KR
	The student is prepared to work professionally in the field of operational research and management decision support, respecting the achievements and traditions of the engineering profession.
	Discussion while solving tasks.

	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 =10h
preparation for lectures =
preparation for assessment/exam =11h
completion of project tasks =
consultations = 4 h
e-learning =
assessment/exam =2
other – self-study = 
TOTAL: 75 h
ECTS points: 3
including practical classes: 1,5

	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 
	Basic knowledge of statistics and mathematics.

	SUBJECT CONTENT
(divided into
face-to-face
and
e-learning classes)
	Content delivered in a direct form: 
Module 1: Basic concepts, integer problems, graphical method, Solver 
Module 2: Binary problems, Transport problems: open and closed, transport and production problems
Module 3: Production location, minimisation of empty runs, allocation problems. 
Module 4: Dual problems

	OBLIGATORY LITERATURE

	· Purutçuoglu, V., Weber, G. W., & Farnoudkia, H. (Eds.). (2025). Operations research: Evolving frontiers and diverse applications. CRC Press.
· Kosztyán, Z. T., & Kovács, Z. (Eds.). (2025). Mathematical methods and operation research in logistics, project planning, and scheduling (2nd ed.). MDPI.
· Rocha, H. R., Rocha, A. M. A., & Humberto, R. (Eds.). (2023). Development and optimization of mathematical models for operations research. MDPI.

	ADDITIONAL LITERATURE
	· Hillier, F., & Lieberman, G. (2021). Introduction to Operations Research (11th ed.). McGraw-Hill.
· Winston, W. L. (2022). Operations Research: Applications and Algorithms (5th ed.), Cengage Learning.
· Taha, H. A. (2017). Operations Research: An Introduction (10th ed.) Pearson.

	SCIENTIFIC PUBLICATIONS OF PERSONS TEACHING CLASSES RELATED TO THE TOPICS OF THE MODULE
	Hadas‑Dyduch, M. (2024). Matematyka dla ekonomistów z programem Mathematica. Część I. Funkcja jednej zmiennej. Uniwersytet Ekonomiczny w Katowicach. 
Hadas‑Dyduch, M. (2023). Matematyka z komputerem w przykładach. Uniwersytet Ekonomiczny w Katowicach. 
Hadas‑Dyduch, M. (2020). Kompendium egzaminacyjne z matematyki. Uniwersytet Ekonomiczny w Katowicach. 
Kukuła, K., & Bogocz, D. (2014). Metoda unitaryzacji zerowanej i jej zastosowanie w badaniach rankingowych rolnictwa. Economic and Regional Studies, 7(3), 5–13. 
García‑Machado, J. J., & Rybczyński, J. (2015). How Spanish options market smiles in summer: An empirical analysis for options on IBEX‑35.
García‑Machado, J. J., & Rybczyński, J. (2013). Three‑point volatility smile classification: Evidence from the Warsaw Stock Exchange during volatile summer 2011.

	TEACHING METHODS
(divided into
face-to-face
and e-learning classes)
	Direct form:
Problem-based lecture, problem solving, case studies, virtual laboratory

	LEARNING AIDS
	Instructional videos, Excel with Solver add-in, virtual laboratory

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

	METHOD OF PASSING/FORM AND CONDITIONS OF PASSING
	Contact classes – graded assessment, practical assessment, arithmetic mean of activities completed on the online platform
Lectures: written examination – test with open-ended questions


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


