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	Field of study: Management Engineering

	Module/subject: Automation and Robotization 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)*
	
	
	
	
	
	
	24 lecture / 24 exercises

	Part-time studies

(lecture/excercises/lab/pr/e)*
	
	
	
	
	
	
	

	Language of instruction
	English

	LECTURER
	

	FORM OF CLASSES
	Lecture, Exercises

	SUBJECT OBJECTIVES


	The objective of the subject "Automation and Robotization of Production Processes" is to develop knowledge and skills concerning the design, implementation and analysis of automation and robotics systems in production environments. The student learns principles of selecting automation tools, devices and technologies, as well as their impact on the efficiency, quality and flexibility of manufacturing processes. The subject also develops competencies in assessing the profitability and integration possibilities of automatic and robotic solutions in modern production systems.

	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 key concepts in automation and robotics in relation to the studied field of management engineering.
	Written exam, essay, reports and projects

	K_W07
	P6S_WG

	Knows at an advanced level modern technologies and systems in automation and robotics for implementation in production processes.
	Written exam, essay, reports and projects

	K_W08
	P6S_WG
	Knows at an advanced level control issues using automation and robotization enabling planning of automation or robotization implementation in production process.
	Written exam, essay, reports and projects

	SKILLS

	K_U17
	P6S_UW
	Is able to design automation system and verify its operation on simulator. Is able to analyze existing automation system and draw conclusions regarding correctness of its operation.

	Observation and evaluation of assigned problem-solving tasks (in the form of project documentation)

	K_U14
	P6S_UW
	Is able to analyze existing automation system and draw conclusions regarding correctness of its operation.
	

	K_U11
	P6S_UW
	Performs necessary calculations to determine automation logic and uses industrial controller simulators to verify system operation.
	Observation and evaluation of assigned problem-solving tasks (in the form of project documentation)

	K_U08
	P6S_UK
	Is able to communicate with environment using specialist terminology.
	Observation and evaluation of assigned problem-solving tasks (in the form of project documentation)

	SOCIAL COMPETENCES


	K_K01
	P6S_KK
	Is ready to seek opinions of appropriate experts in case of difficulties in solving automation and robotization related problems.
	Observation and evaluation of assigned problem-solving tasks for section (in the form of project documentation)

	K_K04
	P6S_KO
	Is ready to seek creative solutions to problems in automation and robotics issues
	Observation and evaluation of assigned problem-solving tasks for section (in the form of project documentation)

	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 = 5 h

preparation for lectures =

preparation for assessment/exam = 15 h 

completion of project tasks =

consultations = 4 h

e-learning =

assessment/exam = 3 h

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 =

TOTAL: 

Number of ECTS points: 

including practical classes: 

	PREREQUISITES 
	Basic knowledge in mathematics, mechanics, basics of machine design.

	SUBJECT CONTENT

(divided into

face-to-face

and

e-learning classes)
	Content delivered in a direct form:

1. Basic automation concepts. Automation and robotization. Automation element and control system. Degree of automation and process suitability for automation. Development of automation. Manufacturing systems as mechatronic systems. Production process as control object.

2. Digital technology. Analysis and synthesis. Mealy and Moore systems. Karnaugh map. Siwiński method. Huffman method. Quine-McCluskey method.

3. Control and regulation. Control system elements. Control theory and automation system state. Automation system stability. Executive elements. Sensory elements. Digital control: block structure, feedback loops in systems. Control system structure. Principles of designing automation systems for production processes. Types of digital system synthesis: abstract, structural, technical

4. nformation transmission in automatic technological process control systems. Numerical machine control: point, linear and continuous. Numerical robot control: point PTP and continuous CP.

5. Typical automatic manufacturing systems. Flexibility of automatic systems. Effects and consequences of automation and robotization. New trends in automation and robotization of technological processes

6. Robotization. Industrial robot. Robot control methods.

Exercises:

1. Basic logic systems

2. Simple automation systems (digital and analog)

3. Complex automation systems (combinational systems)

4. Complex automation systems (sequential systems)

	OBLIGATORY LITERATURE


	1. Groover, M. P., Automation, Production Systems, and Computer-Integrated Manufacturing, 4th ed., Pearson Education, 2015.

2. Craig, J. J., Introduction to Robotics: Mechanics and Control, 4th ed., Pearson, 2018.

	ADDITIONAL LITERATURE
	1. Kaushik Kumar & B. Sridhar Babu (red.) – Industrial Automation and Robotics: Techniques and Applications, CRC Press / Taylor & Francis Group, 2024

2. Roman Szewczyk, Cezary Zieliński, Małgorzata Kaliczyńska, Vytautas Bučinskas (red.) – Automation 2025: Recent Advances in Automation, Robotics and Measurement Techniques, Springer Nature (Lecture Notes in Networks and Systems), 2025
3. Koren, Y., Wang, W., Gu, X., “Value Creation through Design for Scalability of Reconfigurable Manufacturing Systems”, International Journal of Production Research, vol. 55, no. 5, 2017, pp. 1227–1242.

	SCIENTIFIC PUBLICATIONS OF PERSONS TEACHING CLASSES RELATED TO THE TOPICS OF THE MODULE
	Szulc Wojciech Andrzej, Czop Piotr, A Measurement-Driven Method for the Simultaneous Solution of AX = YB in the Implementation of Simulated Robotic Production Systems, Applied Sciences-Basel, 2025, vol. 15, nr 12, s.6706.DOI:10.3390/app15126706


	TEACHING METHODS

(divided into

face-to-face

and e-learning classes)
	In a direct form:

Lecture, discussion, laboratory exercises Information materials combined with self-testing of acquired knowledge by student. Incorrect test answer causes return to material. Tasks for independent execution and presentation in the form of abbreviated project documentation

	LEARNING AIDS
	Multimedia presentation, case study.

	PROJECT

(if implemented

as part of the course module)
	

	FORM AND CONDITIONS OF ASSESSMENT

(divided into 

face-to-face classes and e-learning)
	Exam: answers to questions in essay form, average of 3 answers. Exercises based on average grades from reports and projects. Completion of exercises is prerequisite for taking exam.


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

