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	FACULTY OF ELECTRONICS 

SUBJECT CARD

Name in Polish


Miernictwo 3
Name in English


Measurement technique 3
Main field of study (if applicable):
Electronics 

Specialization (if applicable): 

Level and form of studies: 

1st level, full-time
Kind of subject: 


obligatory
Subject code



ETEK023
Group of courses


YES


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	
	30
	30
	
	

	Number of hours of total student workload (CNPS)
	
	30
	30
	
	

	Form of crediting
	
	Crediting with grade
	Crediting with grade
	
	

	For group of courses mark (X) final course
	
	X
	
	
	

	Number of ECTS points
	
	2
	
	
	

	including number of ECTS points for practical (P) classes 
	
	1
	1
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	
	1
	1
	
	


*delete as applicable
	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1. K1EKA_U5



\
	SUBJECT OBJECTIVES
General Objectives:

C1. Mastering the basic operating principles of measuring devices
C2. Learn how to plan and carry out measurements 

C3. Learn how to analyze the results of measurements
C4. Acquiring the ability to prepare reports on the examinations
C5. Working in small teams of 2-3 people - ability to work in a group of students with a view to effective problem solving.
Particular Objectives:

C6. Practical use and preservation of knowledge in the theory of error and uncertainty in measurement
C7. Consolidation aspects of measurements of DC voltages and currents
C8. Understanding the principles of the A / D and D / A and the determination of their parameters
C9. Understanding the principles of non-electrical measuring electrical methods
C10. Learn how to measure the basic parameters of the variable electrical signals
C11. Acquisition of skills resistance measurements of linear and non-linear passive components
C12. Acquisition of the ability of linear impedance measurements of passive components R, L and C

C13. Acquisition of skills by measuring the AC voltage
C14. Acquisition of skills measurements of the sources voltages and currents parameters
C15. Acquisition of reading skills standardization documents


	SUBJECT EDUCATIONAL EFFECTS
relating to skills:

PEK_U01 – can practically apply the basic laws and theorems circuitry for measuring circuits
PEK_U02 – familiar with the application and can use measurement devices, read their parameters and determine the errors and uncertainties
PEK_U03 – can make the technical documentation of the tests and measurements and properly present their final results
PEK_U04 – can perform and analyze measurements of DC voltages and currents and identify possible sources of error
PEK_U05 – knows the functions and applications and can handle digital oscilloscope
PEK_U06 – can use of A/D and D/A converters and is able to determine their parameters
PEK_U07 – can perform and analyze the resistance measurements of linear and non-linear passive components 

PEK_U08 – can perform and analyze measurements of basic parameters of the sources voltages and currents
PEK_U09 – can perform and analyze the impedance measurements of linear passive R, L and C components 
PEK_U10 – can perform and interpret measurements of power in AC circuits
PEK_U11 – can perform metrology simple check of the measuring instrument according to the standards 

PEK_U12 – can use the documentation for standardization
PEK_U13 – can perform and analyze the direct measurement of RMS od periodic electrical signals
PEK_U14 – can perform and analyze measurements of basic parameters of AC signal by digital signal processing
PEK_U15 – knows the principles of measuring non-electrical quantity with electrical methods and can perform and analyze these methods temperature measurements


	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	
	Total hours
	


	Form of classes - class
	Number of hours

	Cl1
	Organizational matters. Subject matter and methodology of classes
	2

	Cl2, Cl3
	Basic laws and theorems of electrical DC and AC circuits
	4

	Cl4
	Uncertainty of direct measurement 
	2

	Cl5
	Uncertainty of indirect measurement, systematic errors
	2

	Cl6
	Measurement of DC voltage
	2

	Cl7
	Measurement of DC current
	2

	Cl8
	Compensation method for measuring voltage; D/A and compensation A/D converters
	2

	Cl9
	Resistance measurement
	2

	Cl10
	Direct measurement of the RMS of periodic signals
	2

	Cl11
	Measurement of AC signal with digital signal processing
	2

	Cl12
	Measurement of the sources voltages and currents parameters
	2

	Cl13
	Impedance measurements of passive components R, L and C
	2

	Cl14
	Measurements of power in AC circuits
	2

	Cl15
	Qualifying colloquium
	2

	
	Total hours
	30


	Form of classes - laboratory
	Number of hours

	Lab1
	Organizational matters, health and safety regulations and rules of the laboratory
	2

	Lab2
	Digital Oscilloscope - using and application
	2

	Lab3
	Resistance Measurement 
	2

	Lab4
	Measurements of the sources voltages and currents
	2

	Lab5
	Measurement of non-electrical entity- temperature measurements
	2

	Lab6
	RMS voltage measurement of cyclic signals
	2

	Lab7
	Digital-to-Analog converters: measurements, properties and applications
	2

	Lab8
	Measurements of variable voltage signals by sampling and digital signal processing
	2

	Lab9,10
	Impedance measurements of passive components R, L and C
	4

	Lab11,12
	Measurements of power in AC circuits
	4

	Lab13
	Verification of measurement devices
	2

	Lab14
	The term reserves - catch up
	2

	Lab15
	The term reserves - catch up
	2

	
	Total hours
	30


	TEACHING TOOLS USED

	N1. Class classes – talk solutions jobs
N2. Class classes – short 10 min. written tests
N3. Own work – preparation for classes
N4. Own work – preparation for the test first completion
N5. Consultations
N6. Own work – preparation for laboratory classes
N7. Laboratory classes – short 10 min. written tests
N8. Laboratory classes – combining measurement circuits and using instruments
N9. Laboratory classes – protocols of the experiments
N10. Own work – reports on the experience


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT
	Evaluation (F – forming (during semester), P – concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	F1
	PEK_U01, PEK_U02, PEK_U04, PEK_U06PEK_U10, PEK_U13,PEK_U14,
	Written quizzes, discussions, qualifying test

	F2
	PEK_U03, PEK_U05PEK_U15
	Written quizzes, discussions, protocols and reports

	C = (F2 +F2)/2


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1]  Chwaleba A., Poniński M., Siedlecki A.: „Metrologia elektryczna”, ,WNT, Warszawa 1996r

[2]  Dusza J.: „Podstawy miernictwa”, Oficyna Politechniki Warszawskiej, Warszawa 1998r.

[3]  Marcyniuk A.: „Podstawy metrologii elektrycznej”, WNT, Warszawa 1984r.

[4]  Taylor J.: „Wstęp do analizy błędu pomiarowego”, PWN, Warszawa 1995r.

SECONDARY LITERATURE:
[1]  Bolkowski S.: „Elektrotechnika”, Wydawnictwa Szkolne i Pedagogiczne, Warszawa 1993r.

[2]  Marve C.: „Zarys cyfrowego przetwarzania sygnałów”, Warszawa 1999r.

[3]  Winiecki W.: „Organizacja komputerowych systemów pomiarowych”, Oficyna Wydawnicza Politechniki Warszawskiej, Warszawa 1997r. 

	SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

	Zbigniew Świerczyński, Ph.D., Zbigniew.Swierczynski@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Measurement technique 3
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Electronics
AND SPECIALIZATION ……………………………..
	Subject educational effect
	Correlation between subject educational effect and educational effects defined for main field of study and specialization (if applicable)
	Subject objectives
	Programme content
	Teaching tool number

	PEK_U01 (skills)
	K1EKA_U20
	C3, C6
	Cl1, Cl 2, Cl 3
	N1N5

	PEK_U02
	K1EKA_U20
	C3
	Cl 4, Cl 5
	N1N5

	PEK_U03
	K1EKA_U21
	C1, C2, C4, C5
	Lab1-Lab3
	N5N10

	PEK_U04
	K1EKA_U20
	C3, C7
	Cl 6, Cl 7
	N1N5

	PEK_U05
	K1EKA_U21
	C1, C2, C4, C5
	Lab2
	N5N10

	PEK_U06
	K1EKA_U20, K1EKA_U21
	C1, C2, C3, C4, C5, C8
	Cl 8, Lab7
	N1N10

	PEK_U07
	K1EKA_U20, K1EKA_U21
	C1, C2, C3, C4, C5, C11
	Cl 9, Lab3
	N1N10

	PEK_U08
	K1EKA_U20, K1EKA_U21
	C1, C2, C3, C4, C5, C14
	Cl 12, Lab4
	N1N10

	PEK_U09
	K1EKA_U20, K1EKA_U21
	C1, C2, C3, C4, C5, C12
	Cl 13, Lab9, Lab10
	N1N10

	PEK_U12
	K1EKA_U20, K1EKA_U21
	C1, C2, C3, C4, C5, C13
	Cl 14, Lab11, Lab12
	N1N10

	PEK_U11
	K1EKA_U21
	C1, C2, C4, C5, C15
	Lab12
	N5N10

	PEK_U12
	K1EKA_U21
	C1, C2, C4, C5, C15
	Lab5, Lab3
	N5N10

	PEK_U13
	K1EKA_U20, K1EKA_U21
	C1, C2, C3, C4, C5, C10
	Cl 10, Lab6
	N1N10

	PEK_U14
	K1EKA_U20, K1EKA_U21
	C1, C2, C3, C4, C5, C10
	Cl 11, Lab8
	N1N10

	PEK_U15
	K1EKA_U20, K1EKA_U21
	C1, C2, C4, C5, C9
	Lab5
	N5N10


