
SYLLABUS  2021/2022
	Level of study
	Master's Course


	Course title in Ukraine
	Обрані проблеми в сучасній фізиці 1

	Course title in English
	Computerization of measurements

	Course code 
	
	ECTS credits
	3

	Lecturer(s)
	dr hab. prof. UP Roman Rosiek, Dr Dawid Nałęcz


	Course objectives

(learning outcomes)
	The aim of the course is to familiarize students with modern measurement tools and techniques used in physics, with particular emphasis on microprocessor systems, automation of the measurement process and data communication and analysis.


Prerequisites:
	Knowledge
	Elementary knowledge of electronics, programming languages,PC hardware architecture, binary arithmetic, bit operations, numeric codes.

	Skills 
	Efficient use of the selected programming language.

Configuration and installation of expansion cards, the ability to build simple electrical circuits.

	Courses completed
	First step studies in Physics


Learning effects:
	Knowledge
	Learning effects of the course 
	Relation of the learning effects to the specialization

	
	A student knows
W01 Knowledge of microcontroller programming principles

W02 Knowledge of methods for processing and measuring non-electrical quantities in physics
	K_W05, K_W06


	Skills
	Learning effects of the course 
	Relation of the learning effects to the specialization

	
	U01 Ability to design and implement measurement systems

U02 Ability to choose communication and control methods for specific needs, ability to use the programming language of embedded systems, e.g. BASCOM


	K_U01, K_U02



	Social skills
	Learning effects of the course 
	Relation of the learning effects to the specialization

	
	K01 The student is able to present effectively

and discuss and justify the results of their own actions 

K02 The student is aware of the need to constantly deepen their knowledge


	K_K01, K_K03



Course organization:
	Form of classes
	Lecture

(W)
	Group-exercises

	
	
	A (large group)
	
	K (small group) 
	
	L (Lab)
	
	S (Seminar)
	
	P (Project) 
	
	E (Exam)  
	

	Contact hours
	
	
	
	30
	
	
	Z

	Semester 
	  4

	Language 
	 English  


Teaching methods:

	1. Traditional lecture using transparencies, slides, demonstrations and demonstrations
2. Calculation exercises - solving and discussion of tasks.
3. Own work - solving tasks in preparation for the exercises.
4. Own work - independent studies on the material presented during the lecture.
5. Calculation exercises - written tests, reports
6. Consultations


Assessment  methods:

	
	E – learning
	Didactic games
	Classes in schools
	Field classes
	Laboratory tasks
	Individual project
	Group project
	Discussion participation
	Student’s presentation
	Written assignment (essay)
	Oral exam
	Written exam
	Other

	W01
	
	
	
	
	x
	x
	
	x
	
	
	
	
	

	W02
	
	
	
	
	x
	x
	
	x
	
	
	
	
	

	U01
	
	
	
	
	x
	x
	
	x
	
	
	
	
	

	U02
	
	
	
	
	x
	x
	
	x
	
	
	
	
	

	K01
	
	
	
	
	
	
	
	x
	
	
	
	
	

	K02
	
	
	
	
	
	
	x
	x
	
	
	
	
	


Assessment  criteria:
	Criteria
	Ongoing verification of students' knowledge, papers and discussion, implementation and passing of exercises designated by the teacher, implementation of the final project.




Course content (topic list):
	Topics
	• Data transmission standards,

• Analog measuring systems 

• Analog-to-digital converters

• Electrical metrology of non-electrical quantities

• Microprocessor technology, 

• Microprocessor systems and controllers software and analog-to-digital converters, 

• Automation of measuring systems, 

• Computer control systems, 

• Embedded systems,

• Programming languages and hardware description




Literature:
	Compulsory reading


	

	Recommended reading
	


Estimation of the total working time of students:
	Contact hours 
	Lectures
	

	
	Seminars/classes/laboratory
	30

	
	Other (consultation, meetings)
	10

	Students’ work

hours (without the lecturer)
	Reading books and preparation for the classes
	15

	
	Preparation to a project
	15

	
	Preparation of an individual presentation
	5

	
	Preparation to the exam
	

	Total works’ hours 
	75

	ECTS credits  1 ECTS = 25 h
	3


4

