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	FACULTY  W4 / DEPARTMENT……………… 

SUBJECT CARD

Name in Polish: 

Technika analogowa

Name in English: 

Analogue Technology

Main field of study:

Telecommunication, Electronics 

Specialization (if applicable): ……………………..

Level and form of studies: 1st level, full-time 
Kind of subject: obligatory 
Subject code:      ETEK00022
Group of courses: YES 


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	15
	15
	30
	
	

	Number of hours of total student workload (CNPS)
	30
	30
	60
	
	

	Form of crediting
	Examination
	crediting with grade
	crediting with grade
	
	

	For group of courses mark (X) final course
	X
	
	
	
	

	Number of ECTS points
	4
	
	
	
	

	including number of ECTS points for practical (P) classes 
	
	1
	2
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	0,5
	0,5
	1
	
	


*delete as applicable
	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1. K1TEL_W02, K1TEL_U02

2. 
K1TEL_W01, K1TEL_U01

3. 
K1TEL_W01


\
	SUBJECT OBJECTIVES
C1 
Recognition of basic models of linear and nonlinear components of electrical networks, fundamental physical phenomena and laws on the field of electricity, getting ability of simple electrical networks analysis

C2 
Recognition of basic principles and methods of analogue signal processing


	SUBJECT EDUCATIONAL EFFECTS
Relating to knowledge:

PEK_W01
—
has got a knowledge of basic electrical network component models, is capable to set up and solve differential equations describing linear electrical networks

PEK_W02
—
knows analysis methods of electrical networks in steady-state with sine excitations using complex numbers (the phasor method), can explain energetic relationships in such networks, is capable to formulate a load matching problem to obtain maximum of real power and find a way of its solution

PEK_W03
—
has got a knowledge of an operator method based on Laplace transform, can formulate basic electrical law in operator form, is able to set up and solve operator equations describing a linear electrical network; knows a concept of the transfer function representation, is capable to give a physical interpretation of a network frequency response. 

PEK_W04
—
knows representation of periodic function as Fourier series, can give physical interpretation of its coefficients; is capable to explain manner of analysis a linear network  with a periodic input

PEK_W05
—
knows a definition of a two-port network, has a basic knowledge of manners of two-ports describing using proper and working parameters

…

Relating to skills:

PEK_U01
—
is capable to provide an analysis of simple networks in time domain and  interpret obtained results as well as  point free and forced parts of solution 

PEK_U02
—
can use of the phasor method to analyse networks, is capable to evaluate of active, reactive and apparent power in networks with sine inputs, can formulate and solve a load matching problem to obtain maximum of real power 

PEK_U03
—
can evaluate Laplace transform and inverse Laplace transform, is capable to built operational equivalent networks and set up and solve operational equations describing an electrical network; is capable to evaluate operator transfer functions, to examine BIBO stability and to determine time and frequency responses

PEK_U04
—
can express a periodic function in form of Fourier series, calculate real power and root-mean-square value of a periodic function on the basis of its discrete amplitude spectrum; is capable to analyse networks with periodic inputs.

PEK_U05
—
knows a matrix description of two-ports, is capable to evaluate proper parameters of the two-port using analytical as well as measuring methods; can define and evaluate working parameters of the two-port.

PEK_U06
—
is capable to analyse an electrical network containing a single nonlinear resistance-type component, can evaluate current-voltage or voltage-current characteristics of a nonlinear component and compute its static and dynamic parameters

PEK_U07
—
knows the equations describing a transmission line, can evaluate wave parameters of a transmission line and interpret solutions of transmission line equations. 


	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec 1,2
	Basic components of electrical networks and applied units. Fundamental physical laws on the field of electricity. Analysis of electrical networks in time domain — evaluation of free and forced part of the network output.
	3

	Lec 3,4
	The phasor method of analysis of steady state in networks with sine excitations. Ohm’s and Kirchhoff’s laws in a complex form. Complex form of the node voltage method. Energy relationships in sine excited networks. Real, reactive and apparent power. A load matching problem to obtain a maximum of real power.
	4

	Lec 5,6
	Laplace transform — an operator method of analysis networks with any excitations. Operator form of the node voltage method. Concepts of a transfer function and BIBO stability. Frequency responses of the network.
	4

	Lec 7
	A Fourier series of periodic function. Power of periodic signals. Evaluation of steady state network response to periodic excitation.
	2

	Lec 8
	The two-port networks theory. Methods of description, proper and working parameters of the two-port.
	2

	
	Total hours
	15


	Form of classes - class
	Number of hours

	Cl 1,2
	Demonstration of basic physical laws on the field of electricity. Analysis of simple direct current networks. Analysis of networks using setting up and solving of differential equations.
	3

	Cl 3,4
	Complex calculations. The phasor method of analysis electrical networks. Possibilities of application of superposition principle and Thévenin and Norton theorems. Compensation of a real power coefficient. The matching problem — design of matched load to maximum of real power.
	4

	Cl 5,6
	Evaluation of Laplace transform and inverse Laplace transform. Creating of operator equivalent networks and operator network analysis. Calculation of transfer functions. BIBO stability test. Calculation of the network frequency response.
	4

	Cl 7
	Expansion of periodic function in a Fourier series. Analysis of a steady state in networks with periodic input.
	2

	Cl 8
	Examples of proper and working parameters evaluation of selected two-port networks.
	2

	
	Total hours
	15


	Form of classes - laboratory
	Number of hours

	Lab 1
	Introduction and organisational issues
	2

	Lab 2
	Fundamental theorems of the circuit theory
	4

	Lab 3
	Properties of the transfer function
	4

	Lab 4
	Measurement of the two-port networks
	4

	Lab 5
	Fourier series
	4

	Lab 6
	Circuit model of a transmission line
	4

	Lab 7
	Nonlinear electrical networks
	4

	Lab 8
	Making up for backlog and crediting
	4

	
	Total hours
	30


	TEACHING TOOLS USED

	N1.
Lecture using a computer presentation

N2.
Tutorial — solving of examples at the blackboard, discussion of the used methods and obtained results

N3.
Laboratory — measurements of specialized laboratory sets

N4.
Homework  — study for classes and laboratory 

N5.
Individual consultation

N6.
Teaching aids for the lectures and tutorials and laboratory instructions are available on-line at 
www.zto.pwr.wroc.pl


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT
	Evaluation

 F – forming (during semester),

 C – concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	F1
	PEK_U01 – PEK_U05
	Writing tests during semester

	F2
	PEK_U02 – PEK_U07
	Carrying out of the exercise an the report

	F3
	PEK_W01 – PEK_W05
	Examination in the writing form

	C  = 0,5×F3 + 0,3×F1 + 0,2×F2


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1]  WOLSKI, W. Teoretyczne podstawy techniki analogowej, Oficyna Wyd. PWr. Wrocław 2007.

[2]  BOLKOWSKI, S. Teoria obwodów elektrycznych, WNT, Warszawa 2008.

SECONDARY LITERATURE:
[1]  OSIOWSKI, J., SZABATIN, J. Podstawy teorii obwodów, t. 1–3, Podręczniki Akademickie, NT, Warszawa 2006.



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

	Dr inż. Lesław Dereń

Leslaw.Deren@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
ETEK00022   Analogue Technology
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY TEL

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_W01 
	K1TEL_W22
	C1
	Lec 1,2
	N 1, 4, 6

	PEK_W02
	K1TEL_W22
	C1
	Lec 3,4
	N 1, 4, 6

	PEK_W03
	K1TEL_W22
	C1, C2
	Lec 5,6
	N 1, 4, 6

	PEK_W04
	K1TEL_W22
	C1, C2
	Lec 7
	N 1, 4, 6

	PEK_W05
	K1TEL_W22
	C1
	Lec 8
	N 1, 4, 6

	PEK_U01 
	K1TEL_U19
	C1
	Cl 1,2
	N 2, 4, 5, 6

	PEK_U02
	K1TEL_U19
	C1
	Cl 3,4  Lab2
	N 2, 3, 4, 5, 6

	PEK_U03
	K1TEL_U19
	C1, C2
	Cl 5,6  Lab3
	N 2, 3, 4, 5, 6

	PEK_U04
	K1TEL_U19
	C1, C2
	Cl 7   Lab5
	N 2, 3, 4, 5, 6

	PEK_U05
	K1TEL_U19
	C1
	Cl 8  Lab4
	N 2, 3, 4, 5, 6

	PEK_U06
	K1TEL_U19
	C1
	Lab7
	N 3, 4, 5, 6

	PEK_U07
	K1TEL_U19
	C1
	Lab6
	N 3, 4, 5, 6


** - enter symbols for main-field-of-study/specialization educational effects

*** - from table above

