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COURSE  DESCRIPTION
	1. Course title: Measurement science
	2. Course code  Es1-19-III

	3. Validity of course description: 2016/2017

	4. Level of studies: 1st cycle of higher education

	5. Mode of studies:  intramural studies

	6. Field of study: Electrical engineering
	(FACULTY SYMBOL) RE

	7. Profile of studies: academic (general)

	8. Programme: Electrical Engineering

	9. Semester: III

	10. Faculty teaching the course: Faculty of Electrical Engineering, Institute of Measurement Science, Electronics, and Control

	11. Course instructor: Krzysztof Musioł, PhD.

	12. Course classification: common course

	13. Course status: obligatory

	14. Language of instruction: English 

	15. Pre-requisite qualifications: The basic introductory lectures are: Mathematics, Physics, Electrical Engineering (Circuit Theory) and Electronics 

	16. Course objectives: knowledge and ability to plan and execute measurement of electrical quantities, analysis of results, ability to use conventional measuring instruments; understanding of metrology science linkages, transfer good practice in this area to the field of information technology. 


	17. Description of learning outcomes:

	Nr
	Learning outcomes description
	Method of assessment
	Teaching methods
	Learning outcomes reference code


	1.
	The student knows the basic design of the experiment and the measurements of electric and magnetic quantities
	Written test – questions and tasks
	lecture
	K_W09+++

	2.
	The student knows the basics of documenting the results of measurements of electric and magnetic fields and the basis for calculating the uncertainty of the results
	Written test – questions and tasks
	lecture
	K_W09+++

	3.
	The student knows the rules for the application of measuring equipment and the basic properties of electrical and electronic measuring instruments.
	Written test – questions and tasks
	lecture
	K_W12+++



	4.
	The student is able to present the results in numerical and graphical format, he can interpret them and draw the right conclusions.
	Evaluation of reports from laboratory exercises
	laboratory
	K_U07++



	5.
	Student is able to use a properly chosen methods and instruments for measuring basic electrical values
	Evaluation of reports from laboratory exercises
	laboratory
	K_U12++



	6.
	The student is aware of the responsibility for their own work and the willingness to submit to the principles of teamwork and accountability for collaborative tasks
	Evaluation of reports from laboratory exercises
	laboratory
	K_K03+

	18. Teaching modes and hours
Lecture – 30 h 
Laboratory – 30 h

	19. Syllabus description:
Lecture:
Basic concepts: measurement, measurement result, absolute and relative error, absolute and relative uncertainty. Units of measurement in the SI system. Estimating of error and uncertainty. The type A and type B uncertainty. Determination of uncertainties in indirect measurements. Notation of measurement results. Concept of transducer. Characteristics and processing equation. Sensitivity and sensor resolution. Definition of the standard. The hierarchy of standards. Basic standards of electrical quantities. Digital oscilloscopes. Analogue instruments and circuits for voltage and current measurement. Moving coil and moving iron woltmeters and ammeters. Electrostatic voltmeters. Digital voltmeters and ammeters. Meters and circuits for resistance measurements. Wheatestone and Thomson bridges. Ohmmeters. Multimeters. Digital frequency counters. Wattmeters. 

Laboratory:
Digital oscilloscope. Programmable function generator. Digital multimeters. Statistical processing of measurement results. Elaboration of measurement results. Static properties of measuring transducers. Dynamic properties of measuring transducers. Remote control of measuring instruments. Virtual measuring instruments. Calibration of measuring instruments. 


	20. Examination: yes


	21. Primary sources:

Tumański S.: Principles of electrical measurement, CRC Press, Taylor & Francis Group,New York-London, Warszawa, 2006. 

Evaluation of measurement data – Guide to the expression of uncertainty in measurement JCGM 100:2008.
Internet

Set of laboratory instructions in digital form

Tumański S.: Technika pomiarowa, WNT, Warszawa, 2007. 

Parchański J.: Miernictwo elektryczne i elektroniczne, WSiP, Warszawa, 2008. 

Szadkowski B. (Red.): Zbiór zadań z metrologii elektrycznej, Wydawnictwo Politechniki Śląskiej, Gliwice, 2005. 



	22. Secondary sources:
Lisowski M.: Podstawy metrologii, Oficyna Wydawnicza Pol. Wrocławskiej, Wrocław, 2011 

Zatorski A., Sroka R.: Podstawy metrologii elektrycznej, Wydawnictwo AGH, Kraków, 2011. 

	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
30/ 15
2

Classes
/

3

Laboratory
30 / 15
4

Project
/

5

BA/ MA Seminar
/
6

Other
/

Total number of hours
30 / 30


	24. Total hours: 90

	25. Number of  ECTS credits: 3

	26. Number of ECTS credits  allocated for contact hours: 2

	27. Number of ECTS credits  allocated for in-practice hours (laboratory classes, projects): 2

	26. Comments:




Approved:

…………………………….


…………………………………………………

(date, Instructor’s signature)



(date , the Director of the Faculty Unit signature)
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