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Cel przedmiotu

- to familiarize students with basic concepts, methods, description and analysis of linear time-invariant analog and discrete systems;

- to familiarize with methods of description and analysis of circuits and signals in the time and frequency domains;

- to mastery by students ability to apply theory of linear time-invariant systems for the analysis of transient and steady states in electrical circuits;
- introduction to theory and mastery of the basic methods of discrete simulation of analog circuits;

- to give basic skills of observation of the behavior and take of characteristics of electric circuits;

- to give basic skills in the design of simple passive filters;

Wymagania wstepne

Mathematical analysis, Linear algebra, Electrical engineering principles, Circuit theory.
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Zakres tematyczny

Flow diagrams of circuits. Mason's signal flow diagrams. Flow diagram for electrical circuit construction. Flow diagram transformations. Mason'’s rules.

Continuous linear time-invariant systems. Circuit treated as an input output system. Differential equations of circuit. Linearity, causality, time-invariance. Transfer function,
circuit operator. Impulse response, convolution. Stability. Periodic excitation, circular convolution, circular impulse response.

Discrete time signals and systems. Sampling of continuous signals. Z transformation. Digital signals filtering, Recursive and nonrecursive filters (IIR and FIR filters). Discrete
systems impulse response and linear convolution. Digital filters stability. Periodic steady state of digital filters, circular convolution. Discrete simulation of continuous systems.
Introductory discrete linear time-varying systems theory.

Spectral analysis. Continuous Fourier transformation. Time and frequency domain sampling. Other versions of Fourier transformation: Fourier series, discrete Fourier
transformation. Frequency response of linear time-invariant continuous and digital filters.

Signal vector representations. Vector representations of three-phase sinusoidal and non-sinusoidal signals in a stationary and rotating coordinate system.

Metody ksztatcenia

Lecture: conventional lecture, problem lecture, discussion.

Exercises: consultation, project method, accounting exercises.

Laboratory: working with source document, group work, laboratory exercises.
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Efekty uczenia sie i metody weryfikacji osiggania efektéw uczenia sie

Opis efektu Symbole efektéow Metody weryfikacji Forma zaje¢
Creates discrete circuit models and performs their discrete simulation ® egzamin - ustny, opisowy, testowy i inne ¢ Wyktad
® kolokwium
Uses equipment to measure signals, parameters and characteristics of ® biezaca kontrola na zajeciach ¢ Laboratorium
electrical circuits. ® sprawdzian

wykonanie sprawozdar laboratoryjnych

Formulates equations and operator description of linear time-independent ® egzamin - ustny, opisowy, testowy i inne ® Wyktad

circuits. ® kolokwium

Is able to design simple passive filters. ® biezaca kontrola na zajeciach ¢ Laboratorium
® sprawdzian

wykonanie sprawozdar laboratoryjnych

Knows basic concepts in description and analysis of time independent ® egzamin - ustny, opisowy, testowy i inne ¢ Wyktad

linear systems of continuous and discrete time.

kolokwium ® Laboratorium

Warunki zaliczenia
Lecture: The condition of pass is to obtain a positive assessment from the written examination.
Laboratory: a conditional of pass is to obtain positive grades from all laboratory exercises that are expected to be performed within the laboratory program.

Components of the final grade: lecture: 60% + laboratory: 40%
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