
card of course
	Subject name
	Operational research


1.  Location of the subject in the system of studies
	1.1. Programme
	Management

	1.2. Mode of study
	Full time studies/ Part time studies

	1.3. Level of degree
	Master’s degree

	1.4. Profile
	Practical


	1.5. Speciality
	-

	1.6. Lecturer responsible for the subject 
	Monika Kłos


2. General characteristic of the subject
	2.1. Connection with a subject group
	Directional/practical

	2.2. Total credits (ECTS)
	2

	2.3. Language of instruction
	English

	2.4. Semesters in which the subject is carried out
	II

	2.5. Criterion for selection of listeners
	-


3. Learning outcomes and method of conducting classes
3.1.  Aim of the subject
	Lp.
	Aim of the subject

	
	

	C1
	Provide students with basic knowledge of operations research in the field of optimization problems and methods as well as deterministic scheduling problems.

	C2
	Developing students' skills in modeling decision situations and solving simple problems of continuous and combinatorial optimization.

	C3
	Shaping students' teamwork skills in the analysis of decision-making situations.

	C4
	Acquiring the ability to carry out the procedure of analyzing the results of optimization and implementation of solutions


3.2. Learning outcomes, divided into KNOWLEDGE, SKILLS AND COMPETENCIES, with reference to learning outcomes for an area(s) and a field of study
	Lp.
	Description of learning outcomes
	Reference to the 
learning outcomes 
(symbols)
	Form of teaching 
(mark with a „X”)

	
	
	
	ST
	NST
	NST PUW

	
	
	
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform

	After completing the subject, student in the range of KNOWLEDGE, know and understand

	W1
	has in-depth knowledge enabling recognition and diagnosis and solving problems related to the functions and management processes: planning, organizing, motivating, control and coordination of the organization's, especially in the field of operational research
	Z2_W04
	X
	X
	
	
	
	

	After completing the subject, student in the range of SKILLS, can

	U1
	is able to reach the sources of knowledge in the field of science and scientific disciplines relevant to management, integrate and use them, as well as absorb facts about management and finance, especially in the field of operational research especially in the field of operational research
	Z2_U03
Z2_U04 


	X
	X
	
	
	
	

	U2
	can think logically, analyze and synthesize, especially in the field of operational re-search
	
	X
	X
	
	
	
	

	After completing the subject, student in the field of SOCIAL COMPETENCES, is able to

	K1
	independent thinking and acting in an entrepreneurial and creative way, especially in the field of operational research
	Z2_K06
	X
	X
	
	
	
	


3.3. Type of classes and number of hours - full time studies (ST), part time studies (NST) 
	Mode 
of study
	Lecture
	Exercises
	Project
	Workshops
	Lab
	Seminar
	Lectorate
	Using distance learning methods and techniques in the form of lecture
	Others
	ECTS

	ST
	15
	
	
	
	
	
	
	15
	
	2

	NST
	
	
	
	
	
	
	
	
	
	

	NST PUW
	
	
	
	
	
	
	
	
	
	


3.4. Curriculum content (separately for each type of classes). Mark (X) how the content will be implemented (classes at the university or classes on the platform conducted using distance learning methods and techniques)
TYPE OF CLASSES: LECTURE
	Lp.
	Content of classes
	Form of teaching 
(mark with a „X”)

	
	
	ST
	NST
	NST PUW

	
	
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform

	1.
	1. Introduction to operations research

2. Optimal planning of the production program

3. Selection of the technological process


	
	x
	
	
	
	

	2.
	4. Open and closed transport problem

5. Transport and production problem


	
	x
	
	
	
	

	3.
	6. Network planning methods - introduction


	
	x
	
	
	
	

	4.
	7. CPM method

8. PERT method

9. MPM method
	
	x
	
	
	
	

	5.
	10. Resource engagement planning

11. Cost planning
	
	x
	
	
	
	


TYPE OF CLASSES: EXERCISE
	Lp.
	Content of classes
	Form of teaching 
(mark with a „X”)

	
	
	ST
	NST
	NST PUW

	
	
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform
	Classes at the University
	Classes 
on a platform

	1.
	Resource engagement planning & Cost planning
	x
	
	
	
	
	

	2.
	Open and closed transport problem
	x
	
	
	
	
	

	3.
	CPM method
	x
	
	
	
	
	

	4.
	PERT method
	x
	
	
	
	
	

	5.
	MPM method
	x
	
	
	
	
	


3.5. Methods of evaluation of learning outcomes (describe the methods of teaching and verification of learning outcomes):
Methods of teaching:
Lecture: power point presentation, additional material (e-books or e-articles), speech
Exercises: Solving control tasks, preparing a plan of operational research costs / resources necessary to engage in operational research

Methods of verification of learning outcomes:
The condition for passing the course (lecture) is obtaining the minimum number of 100 points:

60% -75% satisfactory grade 

76% -90% good 

91% -100% very good 
Students can get the points by:

1. Participation in lectures - 10 points x 5 meetings, 50 points in total
2. Passing the short test after each lecture – 10 points x 5 meetings, 50 points in total

The condition for passing the course (exercise) is obtaining the minimum number of 100 points:

60% -75% satisfactory grade 

76% -90% good 

91% -100% very good rating 

Students can get the points by:

1. Participation in classes - 10 points x 5 meetings, 50 points in total

2. Completed 5 tasks - 10 points for each task x 5 classes - total 50 points

TOTAL 100 POINTS

 For extra tasks (2 tasks) for volunteers, they can get 10 points for each task. Total - 20 extra points.
Subject for tasks:

1. Resource engagement planning & Cost planning – Gantt chart
2. Transportation problem solving – Solver

3. CPM for presented case study

4. PERT for presented case study

5. MPM for chosen by student case study

3.6. Criteria for assessing the achieved learning outcomes
	Learning outcome
	For a grade of 3 student knows and understands/can/is able to:
	For a grade of 4 student knows and understands/can/is able to:
	For a grade of 5 student knows and understands/can/is able to:

	W
	60-75% of the knowledge indicated in the learning outcomes
	76-91% of the knowledge indicated in the learning outcomes
	91-100% of the knowledge indicated in the learning outcomes

	U
	60-75% of the skills indicated in the learning outcomes
	76-91% of the skills indicated in the learning outcomes
	91-100% of the skills indicated in the learning outcomes

	K
	60-75% of the skills indicated in the learning outcomes
	76-91% of the skills indicated in the learning outcomes
	91-100% of the skills indicated in the learning outcomes


3.7. Literature
Basic:
1. Anuszewska, Izabela, Badania rynkowe po polsku, CeDeWu, Warszawa 2011

2. Krupa, Krzysztof: Systemy Wspomagania Decyzji : Metody Badań Operacyjnych Z Zastosowaniem Arkusza Kalkulacyjnego, PWN, Warszawa 2021
Supplementary:
1. Quantitative Techniques for Managers, MBA-H2040 (https://www.academia.edu/35968657/MBA_H2040_Quantitative_Techniques_for_Managers) 
2. Blumenfeld Dennis, Operations Research Calculations Hadbook, Second edition, CRC Press, 2009
3. Taha Hamdy A., Operations Research An Introduction Tenth Edition, Pearson, 2017
4. Ravindran A.Ravi (edit.): Operations Research and Management Science. Handbook,  2008 by Taylor & Francis Group, LLC
5. Błażewicz J.I Inni,: Handbook On Scheduling : From Theory To Applications, , Springer, Berlin, 2007
6. Hillier F. S., Lieberman G. J., Mcgraw-Hill: Introduction To Operations Research, New York, 1990
7. J.G. Ecker, M. Kupferschmid. Introduction To Operations Research. John Wiley & Sons, New York, 1988.

8. Gajda J., Jadczak R. (Red.), (2015), Badania Operacyjne. Przykłady Zastosowań, Wydawnictwo Uniwersytetu Łódzkiego, Łódź.
9. Gruszczyński M., Kuszewski T., Podgórska M. (2019), Ekonometria I Badania Operacyjne, Wydawnictwo Naukowe PWN, Warszawa.
10. Ignasiak E. I Inni (2001), Badania Operacyjne, Polskie Wydawnictwo Ekonomiczne, Warszawa.
11. Kukuła K. I Inni (2019), Badania Operacyjne W Przykładach I Zadaniach, Wydawnictwo Naukowe PWN, Warszawa.
12. Łukaszewicz J. (1996), Jak Szukać Optymalnych Decyzji?, Wydawnictwo Uniwersytetu Wrocławskiego, Wrocław.
13. Sikora W. (Red.), (2008), Badania Operacyjne, Polskie Wydawnictwo Ekonomiczne, Warszawa.
14. Siudak M.. Badania Operacyjne. Oficyna Wydawnicza Politechniki Warszawskiej, Warszawa, 1994.
4. Student’s workload – balance of credits (ects)
	Student’s activity
	Student’s workload

	
	ST
	NST
	NST PUW

	CONTACT HOURS (activities that require direct participation of an academic teacher)
	30
	
	

	Classes provided by the study plan
	30
	
	

	Consultation (min. 10% of  hours provided for any form of classes)
	3
	
	

	STUDENT’S OWN WORK
	20
	
	

	Preparation for class, preparation of project work/presentations/etc
	10
	
	

	Preparation for passing the classes
	10
	
	

	TOTAL STUDENT WORKLOAD
	50
	
	

	Credits (ECTS) for a subject
	2
	
	


	Date of last change 
	5 March 2023

	Changes introduced
	Monika Kłos

	Changes approved
	Anna Bielak




