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	Module/subject: Optimization of Production Processes

	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)*
	
	
	
	
	
	
	22 lecture

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

	Language of instruction
	English

	LECTURER
	[bookmark: _GoBack]

	FORM OF CLASSES
	Lecture

	SUBJECT OBJECTIVES

	The objective of the subject "Optimization of Production Processes" is to familiarize students with key concepts, methods and tools used for analysis, improvement and optimization of production processes in enterprises. Upon completion of the course, the student will be able to identify bottlenecks, measure process efficiency, design improvements and select and apply basic optimization tools in a business context.

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

	Programme learning outcome
	PRK
	
	

	KNOWLEDGE

	K_W01
K_W07
	P6S_WG
	Knows at an advanced level and understands concepts, definitions and classifications related to production management and production processes, including types of processes, workplaces and production systems.
	Exam

	K_W07
 K_W08
	P6S_WG

	Knows at an advanced level methods of work analysis and measurement, principles of rational organization of workplaces as well as production planning, control and scheduling.
	Exam

	K_W04
K_W07
K_W08
	P6S_WG
	Knows at an advanced level and understands inventory management principles as well as functioning of modern production optimization concepts such as Kanban, Just-in-Time, Lean Manufacturing, value stream mapping (VSM) and theory of constraints (TOC).
	Exam

	K_W07
K_W08
	P6S_WG
	Knows at an advanced level key performance indicators of production processes (KPI) as well as possibilities of using automation, robotization and good implementation practices based on case studies of production enterprises.
	Exam

	SKILLS

	K_U01
K_U04
K_U06
K_U10
	P6S_UW
	Is able to analyze production processes using work measurement methods, value stream mapping (VSM) and efficiency indicators (KPI) to identify waste and bottlenecks.
	Exam

	K_U04
K_U06
	K_U04
K_U06
	Is able to plan and schedule production using appropriate methods and tools, taking into account resources, inventory and pull system principles (Kanban, Just-in-Time).
	Exam

	SOCIAL COMPETENCES



	
K_K01
	K_K05
	Is ready to recognize the importance of knowledge in solving practical problems and seek expert opinions in case of difficulties with independent problem solving. 
	Report in written form

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


	Full-time studies: 
attendance at lectures =
attendance at classes = 22 h
preparation for classes = 10 h
preparation for lectures =
preparation for assessment/exam = 14 h
completion of project tasks =
consultations = 2 h
e-learning =
assessment/exam = 2 h
other – self-study =
TOTAL: 50 h 
ECTS points: 2
including practical classes: 2

	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 
	Completed subjects: Fundamentals of Management, Fundamentals of Marketing, Organizational Behavior, Fundamentals of Logistics, Logistics in Enterprise. Engineering Design
Basic knowledge in the field of enterprise organization and management as well as operations research

	SUBJECT CONTENT
(divided into
face-to-face
and
e-learning classes)
	Lecture:
Content delivered in a direct form:
1. Introduction to optimization of production processes
2. Basic concepts and definitions in production management
3. Classification and characteristics of production processes
4. Methods of work analysis and measurement
5. Principles of rational organization of workplaces
6. Production planning and control
7. Production scheduling methods
8. Inventory management in production
9. Pull systems Kanban and Just-in-Time
10. Lean Manufacturing and waste elimination
11. Value stream mapping VSM
12. Theory of constraints TOC in production
13. Key performance indicators of production processes KPI
14. Automation and robotization in production optimization
15. Case studies of optimization implementations in enterprises
16. Summary and development directions of production optimization

Content delivered in e-learning form:
none

	OBLIGATORY LITERATURE

	· Antczak, P., Antczak, A., & Witkowski, T. (2020). Optymalizacja przepływu produkcji seryjnej. Warszawa: PWE.
· Płonka, S. (2021). Wielokryterialna optymalizacja procesów wytwarzania części maszyn. Warszawa: Wydawnictwo Naukowe PWN.
· Knosala, R. (red.). (2023). Inżynieria zarządzania: cyfryzacja produkcji. Kraków: Wydawnictwo Politechniki Krakowskiej.
· Kusiak, J., Danielewska-Tułecka, A., & Oprocha, P. (2019). Optymalizacja – Wybrane metody z przykładami. Warszawa: PWN

	ADDITIONAL LITERATURE
	· Milewski, D. (2021). Zarządzanie i efektywność procesów produkcyjnych i logistycznych, UNIWERSYTET SZCZECIŃSKI
· Bicheno, J., & Holweg, M. (2021). The Lean Toolbox: A Handbook for Lean Transformation. 6th ed. PICSIE Books. (ISBN: 978-1912535370)
· Wilson, L. (2021). How to Implement Lean Manufacturing. 2nd ed. McGraw-Hill. (ISBN: 978-1264268567)

	SCIENTIFIC PUBLICATIONS OF PERSONS TEACHING CLASSES RELATED TO THE TOPICS OF THE MODULE
	1. 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.
2. 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)
	Lecture
In a direct form:
Lecture using Teams platform with PowerPoint presentations and tools simulating production processes.

In e-learning form:
Students receive lecture materials in electronic version.

	LEARNING AIDS
	Selected simulation systems.
Microsoft Excel.

	PROJECT
(if implemented
as part of the course module)
	None.

	FORM AND CONDITIONS OF ASSESSMENT
(divided into 
face-to-face classes and e-learning)
	The condition for obtaining credit is to achieve a positive grade from all forms of credit provided for in the study program taking into account quantitative assessment criteria specified in the Framework Student Assessment System at WSB University in Dąbrowa Górnicza.
Lecture: Positive grade from exam – test exam, problem questions, situation questions.


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


