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                             COURSE  DESCRIPTION
	1. Course title: MEASUREMENT SCIENCE
	2. Course code: Is1-11EN-III

	3. Validity of course description: 2019/2020

	4. Level of studies: BSc program

	5. Mode of studies:  intramural studies

	6. Field of study: COMPUTER SCIENCE
	(FACULTY SYMBOL) RE

	7. Profile of studies: general academics

	8. Program:                                                           Computer Science in Electrical Systems 

	9. Semester:                                                               III

	10. Faculty teaching the course:                              Department of Measurement Science, Electronics and Control

	11. Course instructor:                                               Adam CICHY, Ph.D., D.Sc.(EE)

	12. Course classification:                                         basic subject of study

	13. Course status:                                                     compulsory /elective

	14. Language of instruction:                                    English

	15. Pre-requisite qualifications: basic information of Physics and Mathematics on secondary school level

	16. Course objectives: Student has obtained the knowledge on: principles of measuring, methods of measuring of electrical and non-electrical quantities. Basic and general concepts and associated terms in Metrology; basic digital measuring devices and methods.

	17. Description of learning outcomes:

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



	1.
	Student knows and understands the issues of the principles of carrying out and processing the results of physical measurements, types of measurement uncertainties and their methods of 
designating
	written test
	Lecture
	K1A_W04 ++

	2. 
	Student is able to use a foreign language at the B2 level of the European System

Description of Language Education
	written test, discussion
	Lecture
	K1A _U06 ++

	3.
	Student is ready to critically assess their knowledge and recognize the importance of knowledge in solving cognitive and practical problems
	discussion
	Lecture
	K1A _K01++

	18. Teaching modes and hours
Lecture: 30 h 

	19. Syllabus description:

1. Basic and general concepts and associated terms in Metrology;

2. Digital oscilloscopes: analog, digital storage, and digital phosphor oscilloscopes, sampling methods, performance terms, basic controls found on analog and digitizing oscilloscopes, vertical controls, horizontal controls, trigger controls, acquisition controls for digitizing oscilloscopes;     

3. Voltmeters and ammeters: moving coil movement, DC moving-coil ammeter, shunts and ways of connecting internal meter shunts, DC moving-coil voltmeter, AC moving-coil ammeter and voltmeter, AC analog voltmeters, digital voltmeters, dual slope DVM, successive approximation ADC, DC and AC digital voltmeters and ammeters;

4. Digital multimeters: DMM facilities, auto-range, auto-polarity, DMM operation, measurement time, true RMS vs average, DMM resolution, uncertainty specifications and digital multimeter accuracy, environmental and other external specifications, voltage measurement basics, basics of measuring current with a multimeter;

5. Resistance measurements: Wheatstone bridge, Kelvin - Thomson bridge, ohmmeters;

6. Frequency counters: digital frequency counter;

7. Electricity meters: electromechanical meters, electronic meters;
8. Wattmeters: electrodynamic, electronic and digital wattmeters.

	20. Examination: NO

	21. Primary sources:

1. Guide to Expression of Uncertainty in Measurement. International Organization for Standardization (ISO /1995); 
2. International vocabulary of metrology – Basic and general concepts and associated terms (VIM) 3rd edition 2008 version with minor      

    corrections. JCGM 200:2012;
3. Tumanski S.: Principles Of Electrical Measurements. Taylor & Francis Series on Sensors, CRC Press 2006, New York, London.

	22. Secondary sources:(in Polish)
1. Wyrażanie niepewności pomiaru. Przewodnik. Główny Urząd Miar, Warszawa 1999.

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

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

4. Chwaleba A., Poniński M., Siedlecki A.: Metrologia elektryczna. WNT, Warszawa 2003. 

5. Piotrowski J.: Podstawy miernictwa. WNT  Warszawa 2002.

6. Marcyniuk A., Pasecki E., Szadkowski B.: Podstawy metrologii elektrycznej. WNT  Warszawa 1984.



	23. Total workload required to achieve learning outcomes

Lp.

Teaching mode :

                  Contact hours / Student workload hours

1

Lecture

30h; understanding and analysis of lectures by student, preparation to tests
2

Classes

-

3

Laboratory

-

4

Project

-

5

BA/ MA Seminar

-

6

Other

-

Total number of hours

30 h



	24. Total hours:30

	25. Number of  ECTS credits: 1

	26. Number of ECTS credits  allocated for contact hours: 0,5

	27. Number of ECTS credits  allocated for in-practice hours (laboratory classes, projects): 0

	26. Comments:
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