Zatacznik nr 2 do ZW 13/2019
Zatacznik nr 1 do programu studiow

ZAKLADANE EFEKTY UCZENIA SI E

Wydziat: Elektroniki
Kierunek studiéw: In zynieria elektroniczna i komputerowa (ang.: Electronc and Computer Engineering (EAC))

Poziom studiow: studia pierwszego stopnia
Profil: ogélnoakademicki

Umiejscowienie kierunku

Dziedzina naukinauki inzynieryjno-techniczne
Dyscyplina:automatyka, elektronika i elektrotechnika

Objasnienie oznacze
P6U — charakterystyki uniwersalne odpowiadajksztatceniu na studiach pierwszego stopniaczéopmn PRK*
P7U — charakterystyki uniwersalne odpowiadajksztatceniu na studiach drugiego stopnia - ToppPRK*

P6S — charakterystyki drugiego stopnia odpowigmaksztatceniu na studiach pierwszego stopnia®tueb poziom PRK *

P7S — charakterystyki drugiego stopnia odpowigmaksztatceniu na studiach drugiego stopnia/ jetyebl magisterskich — 7 poziom PRK*
W — kategoria ,wiedza”

U — kategoria ,umiejtnosci”

K — kategoria ,kompetencje spoteczne”

K(symbol kierunku W1, K(ymbol kierunku W2, K(symbol kierunku W3, ...- efekty kierunkowe dot. kategorii ,wiedza”

K(symbol kierunku U1, K{ymbol kierunku U2, K(symbol kierunku U3, ...- efekty kierunkowe dot. kategorii ,umg&josci”

K(symbol kierunku K1, K(symbol kierunku K2, K(symbol kierunku K3, ...- efekty kierunkowe dot. kategorii ,kompetgm spoteczne”

S(symbol specjaln@i) W..., S6ymbol specjalnmi) W..., S6ymbol specjalnmi) W..., ...- efekty specjalneiowe dot. kategorii ,wiedza”
S(symbol specjaln@i) U..., Séymbol specjaln@i) U..., S6ymbol specjaln@i) U..., ...- efekty specjalriciowe dot. kategorii ,umiefnosci”
S(symbol specjaln@i)_K..., SEymbol specjalnmi) K..., SEymbol specjalnei)_K..., ...- efekty specjalni@iowe dot. kategorii ,kompetencje
spoteczne”

..._inz — efekty uczenia siumazliwiajace uzyskanie kompetencjizynierskich



Odniesienie do charakterystyk PRK

Charakterystyki drugiego stopnia typowe d
kwalifikacji uzyskiwanych w ramach

Symbol Opis efektow uczeniagidla kierunku studiow Uniwersalne szkolnictwa wyszego (S)
kierunkowych Electronic and Computer Engineering charakterystyki Ch};raktger Stvki dia
efektow uczenisg Po ukaiczeniu kierunku studiow pierwszego | Charakterystyki kwalifikacii ng gziomach
Si¢ absolwent: stopnia dla kwalifikacji . J P o
: 6 i 7 PRK, umaliwiajacych
V) na poziomach . "
" uzyskanie kompetencji
6/7* PRK L .
inzynierskich
WIEDZA (W)
ma podstawowwiedz w zakresie logiki matematycznej i teotfii
K1EAC WO1 mnogaci, geometrii analitycznej na ptaszémye i w przestrzeni
- liczb zespolonych, wielomianéw, funkcji wymiernyaachunku P6U_ W P6S WG
macierzowego z zastosowaniem do razywania ukladow
rowna liniowych
K1EAC W02 | ma pOdSt&WOWW}?dZE; w.zak.re3|e rachunku raiczkowego i P6U_ W P6S WG
catkowego funkcji jednej zmiennej
K1EAC _WO03 | ma podstawowwiedz w zakresie rownarozniczkowych i
réznicowych oraz rachunku zdiczkowego i catkowego funkcji P6U W P6S WG
wielu zmiennych (catki wielokrotne, rachunek operatvy)
K1EAC _WO04 | ma podstawowwiedz w zakresie p@g i metod rachunku
prawdo_podobléstwa oraz staty§t>,/k| matematycznej w ’ P6U_ W P6S WG
zagadnieniach praktycznych wzrnych dziedzinach zastosoiva
inzynierskich
K1EAC _WO05 | ma podstawowwiedz w zakresie mechaniki klasycznej, ruchu
falowego, mechaniki i optyki kwantowej oraz fizyfaizy P6U_ W P6S WG
skondensowanej
K1EAC W21 | zna podstawy _mgtrologu, teorii i techniki pomiardvielkosci P6U_ W P6S WG P6S WG
elektrycznych i nieelektrycznych
K1EAC W22 | zna podstawy technik informatycznych (w tym ustigg®wych)
zwigzanych z pozyskiwaniem, przetwarzaniem i prezentisva
informacji oraz zna pegie algorytmu oraz metody jego P6U W P6S WG

reprezentacji, podstawowe konstrukjgzykow

algorytmicznych, pejcie rekurencji, zasady programowania
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strukturalnego, podstawowe algorytmy sortowania i
przeszukiwania danych, a takdynamiczne i ztmne struktury
danych.

K1EAC _W23

zna podstawowe zasady konstruowaniadeeh elektronicznych
oraz zasady opracowywania i odczytywania dokumg@ntac
konstrukcyjno-technologicznej uidzen elektronicznych

P6U W

P6S WG

P6S WG

K1IEAC W24

ma podstawowwiedz o terminologii, podstawowych
zadaniach, technikach i komponentach automatydbotyki.

P6U W

P6S WG

P6S WG

K1IEAC W25

zna podstawy teorii systemow, wiasaigpodstawowych struktu
systeméw oraz sposoby rozaywania prostych zada
identyfikacji, rozpoznawania i sterowania

-

P6U_W

P6S_WG

K1IEAC W26

zna podstawy tkynierii I metodologii programowania
obiektowego

P6U_W

P6S_WG

K1EAC _W27

zna podstawy telekomunikacji i definiuje podstawqegcia z
zakresu telekomunikacji

P6U_W

P6S_WG

K1EAC W28

zna podstawowe zagadnienia z zakresu teorii cylgowe
przetwarzania sygnatow deterministycznych i losdwjako
nosnikow informacji, w szczegolrégi zadania probkowania,
kwantyzacji, detekcji i filtracji

P6U W

P6S WG

K1EAC W29

zna struktug wewretrzng i metody programowania
mikroprocesoréw i mikrokontrolerow

P6U_W

P6S_WG

K1EAC W30

zna podstawowe prawa fizyczne dotyoz pol elektrycznego i
magnetycznego w pzai i w osrodkach materialnych, zna
podstawy rachunku operatorowego oraz rownania Miawe

P6U_W

P6S_WG

K1EAC _W3l1

ma podstawowa wiegzo metodach analizy obwodow
elektronicznych DC i AC

P6U W

P6S WG

K1EAC _W32

zna podstawy dziatania, parametry i zastosowaeriaehtow
elektronicznych i czujnikbw oraz charakteryzujeenfijsy
pomiarowe

P6U W

P6S WG

P6S WG

K1IEAC W33

zna podstawowe metody i techniki obliczeniowe (m ty
komputerowe) niezitine do projektowania i analizy uktadow
elektronicznych; orientuje siw trendach rozwojowych uktadow
elektronicznych

P6U_W

P6S_WG

P6S_WG




K1IEAC W34

zna podstawowe nadzia isrodowiska programistyczne
niezledne do symulacji zachowania uktadow dynamicznych
rozumie ro¢ ich prawidtowego doboru.

P6U_W

P6S_WG

K1EAC _W35

zna podstawowgrodowiska systemow operacyjnych i API,
rozumie ich znaczenie w procesie programistycznym

P6U W

P6S WG

K1EAC _W36

zna podstawy technologii sieci komputerowych, pgkotow sieci
komputerowych, projektowania i konfiguracji  sie
komputerowych

2Ci

P6U W

P6S WG

K1EAC _W37

zna podstawowe pgjia dotyczace drga mechanicznych oraz fa
i uktadéw akustycznych, a taé charakteryzuje wiaiwosci
przetwornikow, urzdzen i systemow elektroakustycznych.

=

P6U W

P6S WG

P6S WG

K1EAC W38

ma specjalistyczna wiegzlotycaca wybranych zagadniez
zakresu trzech wymienionych efektow wiedzy zawarte
»Module Wybieralnym 1”

P6U_W

P6S_WG

K1EAC _W39

ma specjalistyczna wiegzlotyczca wybranych zagadniez
zakresu trzech wymienionych efektow wiedzy zawerte
»Module Wybieralnym 2”

P6U W

P6S WG

K1EAC_W40

ma specjalistyczna wiegzlotyczca wybranych zagadniez
zakresu dwoch wymienionych efektow wiedzy zawarte w
»Module Wybieralnym 3”

P6U W

P6S WG

K1EAC_W10

ma wiedz pozwalajca na zrozumienie pozatechnicznych
uwarunkowa dziatalngci inzynierskiej

P6U_W

P6S_WG

K1EAC_W11

zna podstawowe zasady ochrony wigsnmtelektualnej

P6S_WK_NT

K1IEAC_W12

zna zasady tworzenia indywidulnej przetisdbrczaci w
wiasciwej dla studiowanego kierunku

P6S_WK_NT

UMIEJ ETNOSCI (U)

K1EAC _UO01

potrafi poprawnie i efektywnie zastosoiwaiedz z zakresu
logiki matematycznej i teorii zbiorow, geometriigditycznej na
ptaszczynie i w przestrzeni, liczb zespolonych, wielomianow
funkcji wymiernych, rachunku macierzowego z zastemtem
do rozwizywania uktadéw rownaliniowych

P6U U

P6S_UW

K1EAC _UO02

potrafi poprawnie i efektywnie zastosatmaiedz z rachunku
rozniczkowego i catkowego funkcji jednej zmiennej

P6U_U

P6S_UW
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K1EAC _UO03

potrafi poprawnie i efektywnie zastosoiwaiedz w zakresie
rownai rozniczkowych i r@nicowych oraz rachunku
rozniczkowego i catkowego funkcji wielu zmiennych (dat
wielokrotne, rachunek operatorowy)

P6U_U

P6S_UW

K1EAC _U04

potrafi poprawnie i efektywnie zastosoiwaiedz z zakresu
poje¢ i metod rachunku prawdopodohstwa oraz statystyki
matematycznej w zagadnieniach praktycznych imyéh
dziedzinach zastosowanzynierskich.

P6U_U

P6S_UW

K1EAC _UO05

potrafi poprawnie i efektywnie zastosav@oznane zasady | i

prawa fizyki do jakéciowej i ilosciowej analizy zagadnie
fizycznych o charakterze ignierskim

P6U U

P6S_UW

P6S_UW

K1EAC _U21

potrafi: planowa i bezpiecznie wykonywapomiary,
opracowywa wyniki pomiaréw, szacowaniepewngci
mierzonych wartéci wielkosci pomiarowych

umie skonstruowauktad pomiarowy oraz wykokgomiary
przyrzadami analogowymi i cyfrowymi wiellk&i elektrycznych
I nieelektrycznych

P6U U

P6S_UW

P6S_UW

K1EAC _U22

umie postugiwa si¢ technikami informacyjnymi; umie zapisa
algorytm w postaci schematu blokowego, poczwigzanie
prostych zad@programistycznych w postaci algorytméw oraz
pod& sposdb ich testowania, korzystee srodowiska
programistycznego oraz programasauzyciem typow
prostych, tacuchdéw znakowych,gli, procedur i funkciji

P6U U

P6S_UW

K1EAC _U23

umie stosowapodstawowe formy zapisu konstrukcji, technik
rzutowania oraz opisywamodel obiektu z zastosowaniem
réznego typu przekrojow

P6U_U

P6S_UW

P6S_UW

K1EAC_U24

umie symulowd i analizow& podstawowe obiekty automatyki
robotyki stosujc wiasciwe narzdzia.

P6U_U

P6S_UW

P6S_UW

K1EAC_U25

posiada umietnos¢ reprezentacji wiedzy eksperckiej i
eksperymentalnej w formie schematow blokowych, @saf
zestawow wyrzen logicznych, w szczegdlsoi kreowania
systeméw weciowo-wyjsciowych i tworzenie ich modeli
matematycznych

P6U U

P6S_UW

P6S_UW

K1EAC_U26

umie samodzielnie tworzyprogramy zorientowane obiektowo

P6U U

P6S_UW

P6S_UW




KIEAC _U27

umie wykon& pomiary podstawowych parametréw sygnatow
zmodulowanych analogowo lub cyfrowo oraz parametrow
transmisyjnych systemow wykorzysfajspecjalistyczne
oprzyrzdowanie

P6U_U

P6S_UW

P6S_UW

K1EAC_U28

umie dokona analizy wtasnéci sygnatéw w dziedzinie czasow
I czestotliwosciowej i syntezy filtrow cyfrowych zayciem
dedykowanego oprogramowania

P6U U

P6S_UW

P6S_UW

K1EAC _U29

potrafi przygotowd i uruchomé oprogramowanie
wykorzystupce struktug wewretrzng mikrokontroleréw

P6U U

P6S_UW

P6S_UW

K1EAC_U30

umie oblicz& rozkiady pola elektromagnetycznego oraz
pojemnd¢, rezystangj i indukcyjnas¢ uktaddéw fizycznych

P6U U

P6S_UW

K1EAC_U31

umie analizowa proste obwody elektryczne DC i ACaakapc
metod symboliczm i operatorow

P6U U

P6S_UW

P6S_UW

K1EAC _U32

umie ocenié parametry i charakterystyki wybranych elementd
elektronicznych; potrafi zaprojektowalgorytm akwizycji i
przetwarzania danych i wdig¢ go do uytkowania

wW

P6U_U

P6S_UW

K1EAC _U33

potrafi, zgodnie z zadarspecyfikacj i uzywajac wiasciwych
metod, technik oraz nagdzi (m.in. symulacji komputerowych),
zaprojektowad oraz zrealizowaprosty ukiad elektroniczny.

P6U_U

P6S_UW

P6S_UW

K1IEAC U34

zna podstawowe nadzia isrodowiska programistyczne
niezlezdne do symulacji zachowania uktadow dynamicznych i
rozumie ro¢ ich prawidtowego doboru.

P6U U

P6S_UW

P6S_UW

K1EAC _U35

potrafi wykorzystywdé w programach funkcje systemowe oraz
srodowiska programistyczne, umie twoézyroste aplikacje
wielowatkowe, graficzne, mobilne

P6U_U

P6S_UW

K1EAC _U36

umie rozr@ni¢ urzadzenia sieciowe i ustugi sieciowe, umie
zaprojektowd adresagj w protokole IP, umie skonstruowa
prost sie¢ komputerovg

P6U_U

P6S_UW

P6S_UW

K1EAC U37

umie wykonyw& podstawowe pomiary z zakresu miernict
akustycznego oraz analizotvieinterpretowa wyniki pomiarow.

wa

P6U_U

P6S_UW

K1EAC _U38

potrafi formutowd i rozwigzywac zadania inynierskie i/lub
analizowa i oceni funkcjonowanie systemow lub proceséw z
zakresu trzech efektow umgajosci zawarte w Module
Wybieralnym 1”

P6U U

P6S_UW




K1EAC U39

potrafi formutowd i rozwigzywac zadania inynierskie i/lub
analizowa i oceni funkcjonowanie systemow lub proceséw z
zakresu trzech efektow umgajosci zawarte w Module
Wybieralnym 2”

P6U U

P6S_UW

K1EAC _U40

potrafi formutowd i rozwigzywac zadania inynierskie i/lub
analizowa i oceni funkcjonowanie systemow lub proceséw z
zakresu dwaoch efektéw umégosci zawarte w

»Module Wybieralnym 3”

P6U_U

P6S_UW

K1EAC_U10

ma przygotowanie niezdne do pracy wrodowisku
przemystowym oraz znajorddzasad bezpiecastwa
Zwigzanych ze stanowiskiem pracy

P6U U

P6S_UW

K1EAC _U11

wykazuje wiedz w zakresie wybranego tematu seminaryjneg
uzyskam m.in. w procesie samoksztatcenia; potrafi przygeto
prezentag zawieragca wyniki rozwigzan i przedstawd ja
publicznie; potrafi w dyskusji rzeczowo uzasadswoje
oryginalne pomysty i rozwzania

P6U U

P6S_UW

KIEAC U12

potrafi rozwgzat postawione zadanieipnierskie korzystag z
nabytych wiedzy i umieinosci, a take potrafi pozyskiwa
informacje z innycttrodet w procesie samoksztatcenia;
rozwigzujac bierze réwnie uwag: aspekty pozatechniczne;
potrafi stworz¢ dokumentacje rozwzanie i przedstawiswoje
rozwigzanie w jasny i czytelny sposaéb.

P6U_U

P6S_UW

K1EAC_U13

potrafi samodzielnie korzysta ra&znorodnych obcaeycznych
zrodet informaciji, w szczegoldoi literatury fachowej,
integrowa uzyskane informacje

P6U U

P6S_UW

K1EAC_U14

umiejetnie postuguje sijezykiem obcym w midzynarodowym
srodowisku zawodowym z uwzglnieniem wiedzy
interkulturowej oraz formalnego i nieformalnegoesdyu
wypowiedzi, zgodnie z wymaganiami oki@ymi dla poziomu
B2

P6U U

P6S_UW

KOMPETENCJE SPOLECZNE (K)

K1EAC_KO1

ma swiadoma¢ waznosci | zrozumienie humanistycznyqg
aspektow i skutkow dziataldoi inzynierskiej. poznaje skutk
wptywu dziatalngci technicznej narodowisko, | zwizary z

tym odpowiedzialn& spoteczg nauki i techniki.

h

P6U_K




K1EAC_K02

prawidtowo identyfikuje i1 rozstrzyga dylematy zwane z
wykonywaniem zawodu; maswiadomaé roli spotecznej
absolwenta uczelni technicznej. rozumie pot¢zZ@bomutowania i
przekazywania spotecastwu informacji i opinii dotycgcych
osiggnie¢ techniki i innych aspektéw dziatalém inzyniera;
potrafi przekazataky informacg i opinie w sposéb zrozumiaty
z uzasadnieniem z@ych punktéw widzenia.

P6S_KK,
P6S_KR

K1EAC_KO03

rozumie prawne aspekty i skutki dziatadooinzynierskiej

P6S_KO

K1EAC_KO04

potrafi wspotpracowa z zespotem przy realizacji zonego

zadania iaynierskiego petnic raozne role w zespole, potrafi
wykona przydzielone zadania zgodnie z harmonogramem prac.

P6S_K

K1EAC_KO05

ma swiadoma¢ niezledndici aktywndgci indywidualnych i
zespotowych wykraczaggych poza dziatalnid inzynierslg

P6U_K

MODULY WYBIERALNE (OPTIONAL MODULEYS)

Modut wybieralny 1 (Optional Module 1)

Odniesienie do ogolnych charakterystyk efektow

Charakterystyki drugiego stopnia typowe ¢

kwalifikacji uzyskiwanych w ramach

!

Symbol Opis efektow uczeniagdla kierunku studiow Uniwersalna szkolnictwa wyszego (S)
specjalnéciowych Electronic and Computer Engineering charakterystyka Charakterystyki dla
efektow uczenia Po ukaiczeniu kierunku studiow pierwszego | Charakterystyki kwalifikacji na poziomach
Si¢ absolwent: stopnia dla kwalifikacji 617 PRK,
(9)) na poziomach umazliwiajacych
6/7* PRK uzyskanie kompetencji
inzynierskich
WIEDZA (W)
K1EAC W38 01| zna wybrane metody stosowane w modelowaniu, plamawa
ruchu i sterowaniu robotéw oraz zastosowania wspgsaych P6U W P6S WG
robotow.
K1EAC W38 02 zna dziatanie zaawansowanych blokow peryferyjnych P6U W P6S WG
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mikrokontrolerdéw jak kontrolery przerwainterfejsy pamici
oraz bloki licznikéw (ECEA102).

K1EAC _W38_03

zna podstawowe paradygmaty i algorytmy sztuczuejgencii,
oraz podstawowe modele i algorytmy maszynowego
przetwarzania wizji

P6U_ W

P6S_WG

K1EAC _ W38 04

zna fundamentalne zasady optoelektroniki w zakggsieracji,
detekcji i przetwarzania promieniowania optycznego

P6U_ W

P6S_WG

K1EAC W38_05

ma podstawowwiedz w zakresie réenych rodzajow systemow
bezprzewodowych, technik wykorzystywanych do tigjism
procedur systemowych i protokotéw komunikacyjnych.

P6U W

P6S_WG

UMIEJ ETNOSCI (U)

K1EAC _U38 01

potrafi analizowd, projektowa i implementowa uktady
planowania ruchu i sterowania robotow.

P6U_ W

P6S_WG

K1EAC _ U38_02

potrafi dobra’ wiasciwie srodowisko programistyczne oraz
przygotowywa, tworzy:, weryfikowa i wdrazacé
oprogramowanie testgg¢e i ytkowe mikrokontroleréw

P6U W

P6S_WG

P6S_UW

K1EAC _U38 03

potrafi objasni¢ wybrane schematy reprezentacji wiedzy w
sztucznej inteligencji, i zgzane z nimi algorytmy

P6U W

P6S WG

K1EAC _U38 04

potrafi wyszukiwd, analizowd, syntetyzowai prezentowa
informacg naukowy dotyczcg wybranych zagadnie
optoelektroniki oraz wykorzystywa w rozwizywaniu
problemoéw igynierskich

P6U W

P6S_WG

P6S_UW

K1EAC _U38 05

jest w stanie okedi ¢ budtet gcza radiowego i zagj
interferencji w sieci mobilnej; umie korzystanarzdzi
diagnostycznych i konfiguracyjnych wybranychydeai i sieci
bezprzewodowej

P6U W

P6S WG

P6S_UW




Modut wybieralny 2 (Optional Module 2)

Odniesienie do ogolnych charakterystyk efektow

!

Charakterystyki drugiego stopnia typowe ¢
kwalifikacji uzyskiwanych w ramach
Symbol Opis efektow uczeniagdla kierunku studiow Uniwersalna szkolnictwa wyszego (S)
specjalnéciowych Electronic and Computer Engineering charakterystyka Charakterystyki dla
efektéw uczenia Po ukaiczeniu kierunku studiow pierwszego | Charakterystyki kwalifikacji na poziomach
Si¢ absolwent: stopnia dla kwalifikacji 617 PRK,
(9)) na poziomach umazliwiajacych
6/7* PRK uzyskanie kompetencji
inzynierskich
WIEDZA (W)
K1EAC _W39 01| ma poszerzona wieglna temat architektury zaawansowanych
systemow automatyki P6U_W P6S_WG
K1EAC _ W39 02 ma wiedz z zakresu projektowania logicznych uktadow
programowalnych oraz gtéwnych blokéw implementowhry
strukturach uktadéw programowalnych. Posiada wiezlz
zakresu przetwarzania rownolegtego oraz konstiukcj P6U_W P6S_WG
systemow wieloprocesorowych; posiada wgetdz
zakresu dziatania systemow Internetu Rzeczy
K1EAC _ W39 03 zna ogolg budowe i funkcje systemdw operacyjnych czasu
rzeczywistego P6U W P6S WG
K1EAC _ W39 04 rozumie mechanizmy kwantowegdzce zasag dziatania
laseréw. Zna podstawowe parametry laserow, ictzajeli
zastosowania. Zna zasady propagagjiatta w P6U_ W P6S WG
swiattowodach, typywiattowoddéw, ich parametry i
zastosowania
K1EAC _ W39 05| ma wiedeg na temat budowy i funkcjonowania systemow i sieci
. . . . o P6U_ W P6S_WG
telekomunikacyjnych wykorzysiaych réne technologie i
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standardy

UMIEJ ETNOSCI (U)

K1EAC U39 01

potrafi zaprojektowd, skonfigurowa i uruchomé
zr&nicowane systemy automatyki

P6U W

P6S WG

K1EAC _ U39 02

potrafi tworzy* oprogramowanie wegykach HDL; potrafi
wykorzysta bloki sktadowe uktadéw FPGA; potrafi postugiiv
Sie narzdziami komputerowymi wspiegaymi projektowanie i
testowanie oprogramowania dla wybranej platformgzsipwe]

P6U_ W

P6S_WG

K1EAC _ U39 03

potrafi tworzy aplikacje czasu rzeczywistego dla wybranyck
systeméw operacyjnych czasu rzeczywistego

' PeU_W

P6S WG

K1EAC _ U39 04

umie przeprowadzieksperymenty z zakresu techniki laseroy
I technikiswiattowodowej. Potrafi samodzielnie interpretatva
otrzymane wyniki

Ve
P6U W

P6S_WG

P6S_UW

K1EAC _ U39 05

potrafi zaprezentowabudow wspoétczesnych sieci
telekomunikacyjnych oraz konfigurosmaodstawowe

P6U_ W

funkcjonalngci wybranych systemow

P6S_WG

P6S_UW

Modut wybieralny 3 (Optional Module 3)

Odniesienie do ogolnych charakterystyk efektow

Charakterystyki drugiego stopnia typowe ¢

kwalifikacji uzyskiwanych w ramach

!

Symbol Opis efektow uczeniagdla kierunku studiow Uniwersalna szkolnictwa wyszego (S)
specjalnéciowych Electronic and Computer Engineering charakterystyka Charakterystyki dla
efektéw uczenia Po ukaiczeniu kierunku studiow pierwszego | Charakterystyki kwalifikacji na poziomach
Si¢ absolwent: stopnia dla kwalifikacji 617 PRK,
(9)) na poziomach umazliwiajacych
6/7* PRK uzyskanie kompetencji
inzynierskich
WIEDZA (W)
K1EAC _W40_01| zna zasad budowy instalacji elektrycznych niskregmecia P6U_W P6S WG

oraz kryteria skutecz@oi ochrony przeciwpotgniowej w
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instalacjach o napiciu roboczym do 1Kv; zna zasady
organizacji bezpiecznej pracy przy gizeniach elektrycznych
oraz zasady udzielania pierwszej pomocy w przypadka
porazenia piydem elektrycznym.

K1EAC _ W40 _02

zna budow i zasady dziatania elektronicznej aparatury
medycznej, charakteryzuje podstawowe typydaa

diagnostycznych, podtrzyrajch funkcjeyciowe cztowieka i P6U_W P6S_WG
terapeutycznych

K1EAC _ W40 03 ma wiedz dotyczca podstawowych zjawisk fizycznych w
swiattowodach i parametrovwiattowodow. P6U_W P6S_WG

K1EAC _ W40 04| charakteryzuje odnawialngddta energii, proponuje stosowne
systemy jej pozyskiwania, dobiera uktady dystrylumjskane] P6U W P6S WG
energii,

K1EAC _ W40_05 ma wiedz dotyczcg: sieci oferugcych ustugi multimedialne,
aspekty pr,awne i standarij sieci multlmedlallnyu.hktje “ P6U_ W P6S_WG
poszczegolnych elementow systemu komunikacjitaateli

K1EAC _ W40 _06| Zna metody, techniki, protokoty i nadzia wykorzystywane w
kla§yczn.ych I zwirtualizowanych centrach danydmnarach P6U_ W P6S WG
obliczeniowych

K1EAC _ W40_07| ma podstawowwiedz nt. metod uczenia maszynowego i ich P6U_W P6S WG
zastosowa

K1EAC _ W40 _08 zna yvybrqng schematy re.pr.ezentaql wiedzy w s#jiczn P6U_W P6S WG
inteligencji, i zwgzane z nimi algorytmy

K1EAC _W40_09 zna struktury i zasady dziatania hybrydowych sieci
komunikacyjnych. P6U_W P6S_WG

K1EAC _W40_10 nazywa, opisuje i rozumie podstawowegpidj i zagadnienia

- - ywa, opist) P Py zag P6U_W P6S_WG

teoretyczne zwrane z technikultradzwiekowy oraz zna
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zasady dziatanidarodet ultradwigkow.

K1EAC W40 11

zna podstawowe zagadnienia z zakresu akustyki mowy,
kodowania sygnatu mowy, wokoderow, syntezy i raompoania
mowy, rozpoznawania méwcow, gtosowej komunikaciji
cztowiek-komputer, jak rowniena zasady doboru i
wykorzystania technik pomiarowych&jaych do oceny jakoi
transmisji sygnatu mowy.

P6U W

P6S_WG

UMIEJ ETNOSCI (U)

K1EAC _U40 01

potrafi wykona podstawowe czynga tgczeniowe w
instalacjach zasilajcych i sterowniczych o najgiach
roboczych do 1kV oraz wykahpodstawowe badania tych
instalacji.

P6U W

P6S_WG

K1EAC _U40 02

potrafi wyszukiwd, analizowd i prezentowa informacg
naukow; dotyczcg wybranych zagadnieelektroniki medycznej

P6U_ W

P6S_WG

K1EAC _U40 03

umie objani¢ znaczenie podstawowych parametrow widkien
swiattowodowych.

P6U_ W

P6S_WG

P6S_UW

K1EAC _U40 04

potrafi wyszukiwd, analizowd i prezentowa informacg
naukow; dotyczcg wybranych zagadnieelektroniki
odnawialnychérédet energii

P6U W

P6S_WG

K1EAC _U40 05

umie analizowa parametry serwisowe maych dla struktury
sieci multimedialnych, umie dohtravtasciwg architektue sieci
oraz architektug systemu multimedialnego, a falocent
funkcjonalng¢ elementow sieci multimedialnej

P6U W

P6S_WG

K1EAC _U40 06

potrafi konfigurowa infrastruktur klasycznych i
zwirtualizowanych centréw danych i chmur

P6U_ W

P6S_WG

K1EAC _U40 07

potrafi rozwgzywa* wybrane zadania uczenia maszynowega
oraz programowai testowa wybrane algorytmy obliczeniowe
w srodowisku Matlab

14

P6U W

P6S_WG

K1EAC _U40 08

potrafi tworzy aplikacje dla wybranychegykow isrodowisk
programistycznych sztucznej inteligenciji

P6U W

P6S WG

K1EAC _ U40_09

potrafi projektowd sieci rozlegte oraz dogtowe, monitorowa
sieci optyczne,

P6U_ W

P6S_WG
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K1EAC _U40 10

potrafi przeprowadzaultradzwigkowe pomiary podstawowyck
parametrow fizycznych oraz obstugivatradzwickowy
aparature przeznaczapdo bada nieniszcacych.

P6U_ W

P6S_WG

P6S_UW

K1EAC _U40 11

potrafi przetwarza analogowy sygnatavickowy do postaci
cyfrowej, potrafi mierzyjego podstawowe parametry w
dziedzinie czasu, eztotliwasci i LPC, potrafi poréwnywai
ocenia’ metody kodowania i kompres;ji audio i wideo, potraf
postugiwa sie narzdziami TTS oraz potrafi planowa
wykorzystywafunkcje systemow rozpoznawania mowy i

mowcow

P6U_ W

P6S_WG
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Zat. nr 1 do ZW 13/2019

PROGRAM STUDIOW

WYDZIAL: ................. ElektroniKi..........oeeieiiiiiiiiiecien,
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Przyporadkowany do dyscypliny: D1 ... automatyka, elektronika i elektrotechnika . yggyplina wiodca)
D2% o,
D3* 1ot
D4* ..
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FORMA STUDIOW: stacjonarna/-niestacjenarna*
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Zawartge:
1. Zakladane efekty uczeniast zat. nr 1 do programu studiow

2. Opis programu studiéw — zat. nr 2 do programu stwdi
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2Tradycyjna— T, zdalna— Z

3Egzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z wpisa nawiasie forma kursu kaicowego (w, ¢, I, s, p)
4Kurs/ grupa kurséw Ogolnouczelniany — O
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6 KO — ksztatcenia ogo6inego, PD — podstawowy, Kerlkikowy, S — specjaldciowy

W — wybieralny, Ob — obowzkowy



OPIS PROGRAMU STUDIOW

1. Opis

1.1 Liczba semestrow: 7

1.2 Catkowita liczba punktéw ECTS konieczna doickenia studiow na
danym poziomie: 210

1.3 tgczna liczba godzin zaj:

1.4 Wymagania wgbne (w szczegoéldo w przypadku studiéw drugiego
stopnia):

Konkurs ocen zéwiadectwa dojrzatéci i zeswiadectwa ukaczenia szkoty
sredniej

Dla studentéw zagranicznych wymagany jest rowgowanaturze egzamin
parstwowy zdany w kraju kandydata zaakceptowany paegtorium
Oswiaty

Szczegotowe wymaganiagdy corocznie okrdane przez Senat PWr. i Rad/ydziatu
Elektroniki

1.5 Tytut zawodowy nadawany po zékzeniu studiow:
inzynier
kwalifikacje | stopnia

1.6 Sylwetka absolwenta, glivosci zatrudnienia:

Studia | stopnia niegsdzielone na specjalizacje. Pozwalaja zdobycie
podstawowej i uporglkowanej wiedzy w zakresie elektroniki, automatyki
robotyki i informatyki. Po ukérzeniu studiow, absolweng¢drie w stanie:

e Projektowa, realizowa’, testowa i eksploatowa uktady
elektroniczne analogowe, cyfrowe oraz mieszaneknnaystaniem
elementow elektronicznych i optoelektronicznyctaddw
scalonych i mikroprocesorow, planowiprojektowa uktady i

1BK — liczba punktéw ECTS przypisanych godzinome&ayymagajcych bezpéredniego kontaktu nauczycieli i studentow

2Tradycyjna — T, zdalna — Z

SEgzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z w nawiasigisa forme kursu kaicowego (w, c, |, s, p)

4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kursdwawiasie wpisaliczbe punktow ECTS dla kurséw o charakterze praktycznym

KO - ksztafcenia ogdlnego, PD — podstawowy, K fikikowy, S — specjalfoiowy
"W - wybieralny, Ob — obowzkowy




systemy pomiarowe, optymalizawaarunki pomiaru oraz
analizowa i interpretowa’ wyniki bada.

» Stosowad srodki informatyki dla akwizycji pomiarow, sterowani
procesami technologicznymi, projektowania, uruclaama,
utrzymania systeméw automatyki i robotyki przemysga
wymiary informacji w oparciu o standardowe protokoty tramsji
danych.

Rozwizywa’® zadania obliczeniowe Zyciem narzdzi komputerowych,
przygotowywa, wykonywa i analizowa symulacje oraz eksperymenty
komputerowe, tworzysamodzielnie programy komputerowe, w tym
programy realizujce algorytmy DSP.

1.7 Mcliwos¢ kontynuacji studidow

Studia Il stopnia na kierunkach Elektronika, Autdyka i
Robotyka, Informatyka, Telekomunikacja oraz kieractk
pokrewnych.

1.8 Wskazanie zweku z misja Uczelni mi strategia jej rozwoju:

Program studiéw jest zgodny z Planem Rozwoju WydZ#iektroniki przygtym przez
Rade Wydziatu w dniu 22.02.2012. Plan Rozwoju Wahlrjest w petni skorelowany z
misja uczelni i strategia jej rozwoju przta przez Senat Politechniki Wroctawskiej w
2011 roku. Zwazki te sa uwidocznione przyktadowo w punkcie 3 Bl&ozwoju ,Misja i
Wizja Wydziatu” oraz w punkcie 4 Planu Rozwoju ,Mzld Sektorowe”, gdzie
sprecyzowano Model Ksztatcenia i Model Studiowaalaréwnie_ Model Wsp6tpracy z
Otoczeniem uwzgledniggy potrzeby rynku pracy oraz budowania sieci wplywo

1BK — liczba punktéw ECTS przypisanych godzinome&ayymagajcych bezpéredniego kontaktu nauczycieli i studentow

°Tradycyjna— T, zdalna - Z

SEgzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z w nawiasigisa forme kursu kaicowego (w, c, |, s, p)

4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kursdwawiasie wpisaliczbe punktow ECTS dla kurséw o charakterze praktycznym

KO - ksztafcenia ogdlnego, PD — podstawowy, K fikikowy, S — specjalfoiowy
"W - wybieralny, Ob — obowzkowy




2. Opis szczegobtowy
2.1  Calkowita liczba efektéw uczenia giw programie studiéw: W (wiedza) = .49..., U (umiajtnosci) ..51..., K (kompetencje) =
L5, W+U+K=..105...
2.2  Dlakierunku studiow przyporzadkowanego do wecej niz jednej dyscypliny — liczba efektow uczenia giprzypisana do
dyscypliny:
D1 (Wiodaca) ......... (liczba ta musi by wicksza od potowy catkowitej liczby efektéw uczenig)si
D2 ...........

D4 ...........
2.3  Dlakierunku studiow przyporzadkowanego do wecej niz jednej dyscypliny — procentowy udziat liczby punkéw ECTS dla
kazdej z dyscyplin:

D1 ........... % punktéw ECTS
D2 ........... % punktow ECTS
D3 ........... % punktéw ECTS
D4 ........... % punktow ECTS

2.4a. Dla kierunku studiéw o profilu ogélnoakademi&im — liczba punktéw ECTS przypisana zagciom zwigzanym z prowadzomy w
Uczelni dziatalndgcia naukowa w dyscyplinie lub dyscyplinach, do ktérych przyporadkowany jest kierunek studidw (musi by wigksza ng

50 % catkowitej liczby punktow ECTS z p. 1.1).200 ECTS...

2.4b. Dla kierunku studiéw o profilu praktycznym - liczba punktow ECTS przypisana zagciom ksztattujacym umiejetnosci
praktyczne (musi by wigksza ng 50 % catkowitej liczby punktéw ECTS z p. 1.1

2.5 Zwiezta analiza zgodnéci zaktadanych efektéw uczenia giz potrzebami rynku pracy
Rynek pracy dla absolwentow studiowynierskich na kierunkilectronic and Computer Engineering(EAC) obejmuje obszar catego
kraju, Regionu Dolng@askiego i Wroctawia. Program studiowania na tym tuku zawiera wszystkie najiiejsze potrzeby i wymagania
rynku pracy dla elektronikow i specjalizowanychamhatykow. Profil firm, ktére &da korzystg z kompetencji absolwentéw tego
kierunku, to przede wszystkim firmy produkcyjnestugowe. W tym zakresie jest ¢dizie znacgce zapotrzebowanie na specjalistow z
tytutem inzyniera elektronika, posiadgych umiegtnosci integracji uradzen i systeméw elektronicznych analogowych i cyfrowyehtym
mikroprocesorowych) w szerokorozumianej automapreemystowej. Umiejtnosci te zawierag m.in. programowanie sterownikow PLC,
PAC, systeméw SCADA oraz systemoOw robotycznycheprawadzania uruchamiania i rozruchu systeméw \stami@, lokalnego i

1BK — liczba punktéw ECTS przypisanych godzinome&ayymagajcych bezpéredniego kontaktu nauczycieli i studentow 4
°Tradycyjna— T, zdalna - Z

SEgzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z w nawiasigisa forme kursu kaicowego (w, c, |, s, p)

4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kursdwawiasie wpisaliczbe punktow ECTS dla kurséw o charakterze praktycznym

KO - ksztafcenia ogdlnego, PD — podstawowy, K fikikowy, S — specjalfoiowy

"W - wybieralny, Ob — obowzkowy



zdalnego serwisu, nadzor nad pracymi systemami sterowania produkcji. ROwnianiegtnosé projektowania szeroko rozumianych
ukladow sterowania, systeméw telemetrycznych i poawych lgdzie na rynku pracy przgtia bardzo pozytywnie. Znagzo zwicksza s¢
tez ilos¢ firm, ktdre automatyzygjbudynki i domy inteligentne, a naphie te obiekty wymagajstatej opieki konserwatorskiejaynierow
automatykow. W Regionie Doldlaskim prowadzi dziatalni& znacaca ilos¢ matych isrednich przedsbiorstw oraz zaktadow
produkcyjnych, w ktorych umigjnosci inzynierskie znajduj i znajda uznanie w okresie wielu ngstych lat.

Dodatkowy atutem absolwentadzie umiegtnos¢ postugiwania si jezykiem angielskim, co rozszerzy jego zhevosci zatrudnienia w
coraz liczniejszych firmach zagranicznych posigchaggh swe centra badawczo-rozwojowe i/lub zaktadgdpkcyjne na terenie Dolnego
Slaska i catej Polski.

2.6. tacznaliczba punktéw ECTS, ktom student musi uzysk& na zajgciach wymagapcych bezpdredniego udziatu nauczycieli

akademickich lub innych os6b prowadacych zagcia i studentéw(wpisa sune punktow ECTS dla kurséw/ grup kursow oznaczonych
kodem BK) ...89,5.... ECTS

2.7.  tacznaliczba punktéw ECTS, ktor student musi uzysk& w ramach zag¢ z zakresu nauk podstawowych

Liczba punktéw ECTS z przedmiotéw 25
obowigzkowych

Liczba punktow ECTS z przedmiotéw
wybieralnych

t gczna liczba punktéw ECTS 25

2.8. kaczna liczba punktow ECTS, ktdr student musi uzysk& w ramach zag¢ o charakterze praktycznym, w tym zagé
laboratoryjnych i projektowych (wpisa sune punktow ECTS kursow/grup kurséw oznaczonych ko&égm

Liczba punktow ECTS z przedmiotéw 66
obowigzkowych

Liczba punktéw ECTS z przedmiotéw >=58
wybieralnych

1BK — liczba punktéw ECTS przypisanych godzinome&ayymagajcych bezpéredniego kontaktu nauczycieli i studentow 5
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| tacznaliczba punktéw ECTS | >=124 |

2.9. Minimalna liczba punktow ECTS , ktorg student musi uzyska, realizujac bloki ksztatcenia oferowane na zaggciach
ogolnouczelnianych lub na innym kierunku studiow(wpisa sung punktow ECTS kurséw/grup kurséw oznaczonych ko@m
...36.... punktow ECTS

2.10. tacznaliczba punktéw ECTS, ktor student mae uzyska, realizujac bloki wybieralne (min. 30 % catkowitej liczby punktow
ECTS) ...85.... punktow ECTS

3. Opis procesu prowadacego do uzyskania efektow uczeniaesi
......... Zatazone efekty uczenia zostanzyskane w wyniku realizacji blokow ksztatceniagastawionych w niniejszym
0] F2 T L= RS] (1T [0

4. Lista blokéw ksztatcenia:

4.1. Lista blokéw obowazkowych:

4.1.1 Lista blokow ksztatcenia ogélnego

4.1.1.1 BlokPrzedmioty humanistyczno-mengaskie-tylko wybieralne
4.1.1.2 BlokJezyki obce-tylko wybieralne

4.1.1.3 BlokZajecia sportowe-tylko wybieralne

4.1.1.4 BlokTechnologie informacyjne(min. .2... pkt ECTS):

1BK — liczba punktéw ECTS przypisanych godzinome&ayymagajcych bezpéredniego kontaktu nauczycieli i studentow
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KO - ksztafcenia ogdlnego, PD — podstawowy, K fikikowy, S — specjalfoiowy

"W - wybieralny, Ob — obowzkowy



Tygodniowa Liczba Liczba .
. ) : . Kurs/grupa kursow
L Kod Nazwa kursu/grupy kurséw (grap | liczba godzin ngil godzin pkt. ECTS | Formd& Sf’sg grup
P kursu/ kurséw ' _ kursu/ | sOb™ = 0T
KUrs , bolemGK efektu CNP zajgé grupy zali- 9 charakt.
grupy kurséw oznaczyg symbolemGK) w|é|1]|p| s| ksztat-cenia| ZZU s | faczna | 1 | kurséw | czenia “Cze[; prakty- | rodzaf | typ’
niany cznyn?
1 ECEA00002 Introduction to Programming GK 2 3 IﬁEgE:‘L’J"g 75 240 8 2,5 T Z P(4)
Razem 2 3 75 240 8 2,5 4
Razem dla blokow ksztatcenia ogolnego
taczna taczna taczna Liczba punktow 0 chirakt.
. ) liczba liczba liczba - prakty-
taczna liczba godzin godzin godzin punktow Ecgilza;c cznyn?
yodl] CNPS ECTS
w ¢ | p S
2 3 75 240 8 2,5 4
4.1.2 Lista blokow z zakresu nauk podstawowych
4.1.2.1 BlokMatematyka
g Tygodniowa Liczba Liczba Kurs/arupa Kurséw
L Ko ) .| liczba godzin| ¢ godzin pkt. ECTS | Formd | Spo- grup
p kursu/ Nazwa kursu/grupy kurséw (greiursow e Skt kursu/ | sop - 5
grupy oznaczy symbolenGK) ) ksztal-cenia zajg¢ | orupy | zali- 0goIN0- |\ rakt. -
kurséw wic|l|p]|s ZZU | CNPS| dezna | o 1 | kurséw | czenia :;Zn?t prakt;/?- rodzaf | typ
czny
1 MAT001509 Math - Analysis 1GK 2|2 ﬁEgE :YJV(?ZZ 60 210 2 T E 0 P(3) KP OB
MAT001511 Math - Analysis 2GK 2|2 ﬁESE _‘L’J‘/g33 60 150 2 0 P(2) KP OB
KIECE_WO01
3 MAT001510 Math - AlgebraGK 2 ]2 KIECE W | 60 210 7 2 o P(3) KP OB
7

1BK — liczba punktéw ECTS przypisanych godzinome&ayymagajcych bezpéredniego kontaktu nauczycieli i studentow

2Tradycyjna — T, zdalna — Z
3Egzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z w nawiasigisa forme kursu kadicowego (w, ¢, I, s, p)

4Kurs/ grupa kurséw Ogdlnouczelniany — O
SKurs/ grupa kurséw Praktyczny — P. W grupie kursdwawiasie wpisaliczbe punktow ECTS dla kurséw o charakterze praktycznym

KO - ksztafcenia ogdlnego, PD — podstawowy, K fikikowy, S — specjalfoiowy
"W - wybieralny, Ob — obowzkowy




| Razem [ 6] [ [ 1 [ 180 | 570 | 19 | 6 |

4.1.2.2 BlokFizyka

Kod Tygodniowa Liczba Liczba 2 Kurs/grupa kurséw
o ; ; Symbol i Form Spo-
L.p kursu/ Nazwa kursu/grupy kurséw (greiurséw liczba godzin kierunk. godzin pkt. ECTS kursu/ | sop " 5
grupy oznaczy symbolenGK) efektu ajeé grupy | zali- | @900~ | ekt
Kurséw w | ¢ |l |p]| s| ksztal-cenia| ZZU | CNPS| dczna ;lflc kurséw | czenia U_CZE|4' ngrkfy_t rodzaf typ’
niany cznyn?
1 | FzP001127 Physi@K 2 2 o2 | 60 180 6 2 T E 0 P(3) KP OB
Razem 2 2 60 180 6 2 3
4.1.2.3 BlokChemia ---brak
Razem dla blokéw z zakresu nauk podstawowych:
taczna taczna taczna . . o charakt.
taczna liczba godzin liczba liczba liczba LI(I:EZC??Sp;n!(’tOW praksy;
q 9 godzin godzin punktow BK™ ac cznyn?
ZZU CNPS ECTS
¢ | p s
8 | 6| 2 240 740 25 8 11
4.1.3 Lista blokéw kierunkowych
4.1.3.1 Blok Przedmiotyobowgzkowe kierunkowe
Tvaodni Symbol Liczb Liczb Form& Spt(;?—
ygodniowa kierunk. Iczba ICZba kursu/ | s6 4
liczba godzin | efektu ksztat-| - godzin pkt. ECTS | grupy | zali- Kurs/grupa kursow
Kod . . cenia kurséw | czenia
L. Kursu/ Nazwa kursu/grupy kurséw (greirursow
p. KUT'SG oznaczy symbolemGK) 096Ino- 0
grupy Kursow ) 77 zajé 9 | charakt. 7
wléell|p]s U | CNPS | ezna | L uezek | pralqy- rodzaf | typ
niany cznyn?
1 MAT001512 Math for Electronic<GK 21 2 'ﬁ'é‘é'é _‘G’gj 60 120 4 2 P(2) KP OB
2 ECEA00014 Physics for Electroni@K 2| 2 'élllégé :\(J\/gg 60 180 T z P(3) KP OB
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2Tradycyjna — T, zdalna — Z

3Egzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z w nawiasigisa forme kursu kadicowego (w, ¢, I, s, p)
4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kursdwawiasie wpisaliczbe punktow ECTS dla kurséw o charakterze praktycznym
KO - ksztafcenia ogdlnego, PD — podstawowy, K fikikowy, S — specjalfoiowy

"W - wybieralny, Ob — obowzkowy




K1ECE _W26

3 | ECEA17004 Object oriented programming GK 2 2 Kiece uze | ©° 180 6 2 T E P(3) K OB
4 ECEAQ0007 Scientific_and_Engi}rgeering_Programmi 9 2 'ﬁ'é%'é :\01332 0 150 5 2 T 7 P@G) K OB
5 | ECEA00010 | Programming Syétzms & Environments , 2 KIECE W35 | o | 30 4 2 T 7 P@) K OB
6 | ECEA00001 Metrology GK 1112 MiEce et | 60 | 120 4 2 T z P@3) K OB
7 | ECEA00003 Electronics GK 3|32 e be | 120 | 240 8 4 T z P(5) K OB
8 ECEAO00005 Electronic_Components_and_SensGi& 3 2 '%E%EE:LV,VSBZZ 120 240 8 4 T E P(5) K OB
9 ECEA00006 Electronic_TechnologK 2 2 ﬁ'é%'é:‘fgs 60 150 5 2 T z P(3) K OB
10 | ECEA00009 Electronic_circuitsGK 2 2| 2 Kitce Uss | % | 210 7 3 T E P(4) K OB
11 | ECEA00022 Introduction_to_Microcontroller§&K 3 2|1 ﬁ'é%'é:‘fgg 90 240 8 3 T E P(4) K OB
12 | ECEA00101 Computer_Network 6K 2 2 e bee | 60 | 120 4 2 T z P(2) K OB
13 | ECEA00008 Systems_TheorBK 1)1 ECE WS | 30 90 3 1 T z P() K oB
14 | ECEA00019 Introduction to AutomatioGK 2 1 ’f<11'5ECC'5E:L",V22f a5 | 105 4 2 T z P(4) K OB
15| ECEA00020 Introduction to Robotic&K 2 1 Nitec Uss | 45 | 105 3 2 T z P(4) K OB
16 | ECEA00202 Microcontrollers GK 2 21| KEEseoe| 75| 150 5 2,5 T E P@3) K OB
17 | ECEA00021 Fundamentals_of_Telecommunicati@K | 2 Kitce Uas | 80 | 120 4 2 T z P(Q) K oB
18 | ECEA00103 Electroacoustic&K 2 2 Kiece Uar | 60 4 2 T z P() K 0B
Razem 37| 10| 28| 3 lél 2640 92 40,5 52
Razem (dla blokéw kierunkowych):
taczna liczba godzin %i‘;ﬁ;a %i‘;ﬁ;a %i(;ér;a Li(I:EZCt:)?Sp l;rja;]'(c’téw oPigiE%kt.
godzin godzin punktow BK™ czny
zzu CNPS ECTS

w ¢ |

37 | 10| 28 1185 2640 92 40,5 52
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2Tradycyjna — T, zdalna — Z

3Egzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z w nawiasigisa forme kursu kadicowego (w, ¢, I, s, p)
4Kurs/ grupa kurséw Ogdlnouczelniany — O
SKurs/ grupa kurséw Praktyczny — P. W grupie kursdwawiasie wpisaliczbe punktow ECTS dla kurséw o charakterze praktycznym

KO - ksztafcenia ogdlnego, PD — podstawowy, K fikikowy, S — specjalfoiowy
"W - wybieralny, Ob — obowzkowy




4.2 Listablokéw wybieralnych
4.2.1 Lista blokéw ksztatcenia ogolnego

4.2.1.1 BlokPrzedmioty humanistyczno-mengaskie(min. 5. pkt ECTS):

Kod Tygodniowa Liczba Liczba 2 Kurs/grupa kursow
o ; ; Symbol i Form Spo-
L.p kursu/ Nazwa kursu/grupy kurséw (greirursow liczba godzin kierunk. godzin pkt. ECTS kursu/ | sop " 5
) grupy oznaczy symbolemGK) efektu zajé | grupy | zali- | ©90MNO- | ekt
Kurséw w | ¢ | 1| p|s| ksztat-cenia| ZZU | CNPS| dczna Blflc kurséw | czenia | uczel- (;Jr:rketly— rodzaf | typ’
niany4 cznyn®
1 Z puli uczelni Philosophy, Etics 2 K1ECE_KO01 30 60 2 1 T z O KO OB
2 Z puli uczelni Author Law 2 K1ECE_K02 30 60 2 1 T z O KO OB
3 Z puli uczelni Business 2 K1ECE_KO03 30 30 1 1 T z O KO OB
Razem 6 90 150 5 3 0
4.2.1.2 BlokJezyki obce(min. ...5..... pkt ECTS):
Kod Tygodniowa Liczba Liczba 2 Kurs/grupa kursow
o) ; ; Symbol i Form Spo-
L.p kursu/- Nazwa kursu/grupy kursow (greifrurséw liczba godzin kierunk. godzin pkt. ECTS kursu/ | sop " 5
. grupy oznaczy symbolemGK) efektu zajgé | grupy | zali- | 0900~ ekt
kurséw w | ¢ | 1| p]| s| ksztat-cenia| ZZU | CNPS| dczna Blflc kurséw | czenia ucze[; Cpr:z‘y- rodzaf typ’
niany cznyn?
1 Z puli uczelni Foreign language 1 4 K1ECE_U13 60 60 2 2 T z O 2 KO
2 Z puli uczelni Foreign language 2 4 K1ECE_U14 60 90 3 2 T z (0] 3 KO
Razem s 120 150 5 4 5
4.2.1.3 BlokZajecia sportowgmin. ..1.. pkt ECTS):
Tygodniowa Liczba Liczba .
Kod i | symbol i Form& | Spo- Kurs/grupa kurséw
L.p kursu/ Nazwa kursu/grupy kurséw (greifgurséw liczba godzin kierunk. godzin pkt. ECTS kursu/ | sop " 5
) grupy oznaczy symbolemGK) efektu zaigé | grupy | zali- | 0900~ | ekt
kursow w ¢l p|s| ksztakcenia| ZZU | CNPS| dczna Blff kursow | czenia | uczel pralay. | rodzaf | typ’
niany cznyn?
1 Z puli uczelni Sport 4 K1ECE_KO05 60 60 0 2 T 7 O 2 KO
1BK — liczba punktéw ECTS przypisanych godzinome&ayymagajcych bezpéredniego kontaktu nauczycieli i studentow 10

2Tradycyjna — T, zdalna — Z
3Egzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z w nawiasigisa forme kursu kadicowego (w, ¢, I, s, p)
4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kursdwawiasie wpisaliczbe punktow ECTS dla kurséw o charakterze praktycznym

KO - ksztafcenia ogdlnego, PD — podstawowy, K fikikowy, S — specjalfoiowy
"W - wybieralny, Ob — obowzkowy




| Razem [ T4 T ] | 60] 60 | 0 | 2 ] | 2 ]
4.2.1.4Technologie informacyjne-tylko kurs obowjzkowy
Razem dla blokéw ksztatcenia ogélnego:
ﬁqcina ﬁqcina ﬁqcina Liczba punktow opcrr;i:akt.
taczna liczba godzin glgéz% glgczizﬁm ptljfmzktgw EC'I;( 1za‘;c cznyn?
zzU CNPS ECTS
w ¢ | p S
2| 8 240 330 11 8 6
4.2.2 Lista blokéw z zakresu nauk podstawowych brak wybieralnych
4.2.2.1 BlokMatematyka-tylko obowizkowe
4.2.2.2 BlokFizyka -tylko obowgzkowe
4.2.2.3 BlokChemia- brak
Razem dla blokéw z zakresu nauk podstawowych:
taczna | taczna | taczna | .o, punktéw
taczna liczba godzin ggégﬁ] 3832; pt%i?gw EC'I;( 1za‘fé
ZzU CNPS ECTS
w ¢ p s
4.2.3 Lista blokow kierunkowych
4.2.3.1 Blok 1 (SEMESTR 5 — wybor 3 z §jnin. .21. pkt ECTS):
Tygodniowa Liczba Liczba Kurs/arupa kursé
Kod liczba godzin|  Symbol godzin pkt. ECTS | Form& | Spo- ursigrupa Kursow
L.p kursu/ Nazwa kursu/grupy kurséw (greigrursow kierunk. kursu/ sop , o
. grupy oznaczy symbolemGK) efektu ksztat- zaige | grupy | zali- | 0900~ | ke
kursow wié|l|p]|s cenia ZZU | cwps | daczna | o1 | kursow | czenia | UCZER | pray- rodzaf | typ’
niany4 cznyn?
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2Tradycyjna — T, zdalna — Z
SEgzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z w nawiasigisa forme kursu kaicowego (w, c, |, s, p)
4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kursdwawiasie wpisaliczbe punktow ECTS dla kurséw o charakterze praktycznym

KO - ksztafcenia ogdlnego, PD — podstawowy, K fikikowy, S — specjalfoiowy
"W - wybieralny, Ob — obowzkowy




1 ECEA00201 Advanced Topics in Robotiesk 2 2| 1| GV | 75 | 210 7 25 P(5) w
2 | ECEA00102 Digital Signal Processingk 2 3 Kiece Uss | 75 | 210 7 2,5 P(4) w
3 | EceAcopos | Avificial Inte\u;gii?]chand Computer| , 2| 1| |ECEMRN) 75 | 210| 7 25 T z P(4) K w
4 | ECEA00204 OptoelectronicssK 2| 1| G Vaeea| 75 | 210 25 T P(4) K w
ECEA00205 Wireless systemeK 3 2 iEcE Ussos | 75 | 210 2,5 T P(3) K w
Razem *(2/5) 225] 630 21 75 >=11
4.2.3.2 Blok 2 (SEMESTR 6 - wyb6r 3 z min. .21.. pkt ECTS):
Tygodniowa Liczba Liczba Kurs/grupa kursow
Kod liczba godzin| ¢ godzin Pkt. ECTS | _ 2| spo-
L.p kursu/ Nazwa kursu/grupy kurséw (greiursow kierunk. kursu/ | sop " o
grupy oznaczy symbolemGK) efektu ksztat- CNP | taczn | zage | ogrupy | zali- | 99901 ekt
Kursow wiléllf{p|s| cenia 220 | Tgm | AT Bkr | kursow | czenia | Uozeh | pay. | rodzaf | typ”
niany cznyn?
1 | ECEA00206 Control Systems Engineerirgk 2 2| 1 iEcE s 1| 75 210 | 7 2,5 T E P(5) K w
2 | ECEA00207 Embedded Systen@K 2 2| 1 e s os| 75 | 210 | 7 25 T E P(5) K w
3 | ECEA00208 | Real Time Operating Systera& 2 3 KiEcE s | 75 210 | 7 2,5 T E P(4) K w
4 | ECEA00209 | Lasers, Fibers and Applicatiogx | 2 2 1| e Vseos| 75 210 | 7 2,5 T E P(4) K w
5 ECEA00210 Communication é)éstems and networka 5 1| Kece —_VJSS;SS 75 210 - 25 - E P(@) N W
Razem *(2/5) 225 | 630 21 7,5 >=12
4.2.3.3 Blok 3 (SEMESTR 7 - wybor 2 z catej pu)i (min. 6 pkt ECTS):
Tygodniowa Liczba Liczba Kurs/arupa Kurséw
L Kod Nazwa kursu/grupy kursow (grap | liczba godzin|  Symbol godzin pkt. ECTS Formg& | Spo- grup
' kursu/ kursow kierunk. kursu/ | soB ” 5
P-1 grupy kursow oznaczy symbolemGK) ; efeldy Ksatal CnP zage | orupy | zali- | GUOPDT | charakt 7
grupy ¥ Sy wilell]|p|s cenia Zzu s | faczna | o1 | kurséw | czenia u.cze[; prakty- | rodzaf | typ
niany cznyn?
1 ECEA00211 Electrotechnicssk 2 1 e aoor | 45 90 3 15 T z P(1) K w
2 ECEA00212 Medical Electronic$K 2 1| KIECE w40 02| 45 90 3 15 T z P(1) K w
1BK — liczba punktéw ECTS przypisanych godzinome&ayymagajcych bezpéredniego kontaktu nauczycieli i studentow 12

2Tradycyjna — T, zdalna — Z
3Egzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z w nawiasigisa forme kursu kadicowego (w, ¢, I, s, p)
4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kursdwawiasie wpisaliczbe punktow ECTS dla kurséw o charakterze praktycznym

KO - ksztafcenia ogdlnego, PD — podstawowy, K fikikowy, S — specjalfoiowy
"W - wybieralny, Ob — obowzkowy




K1ECE _U40 02
3 ECEA00213 Fiber Optics Technologgk 2 1 KIECE We0 031 45 90 3 15 T z P(1) K w
4 ECEA00214 ElectronlcsSE)JrS:;;(wable Energy , 1| iece Udoos | 45 90 3 15 T z P(1) K w
5 ECEA00215 SatelIlte_Comrgllinlcatmn_NetworL 2 1| KECE Wao.0s | g 90 3 15 T 7 P() K W
6 EcEAcO216 | Virtualization anedKCIoud Computing , 2 KiEcE W0 00 | g 90 3 15 T 7 PQ) K W
7 ECEA00217 Machine learningskK 1 2 e ao oy | 45 90 3 15 T z P(2) K w
8 | ECEA00222 Selecltr?tilt“c;%ﬁiég I/(N‘tlfICIaJ 2 1 KIECE W00 45 | 90 3 | 15| T z P(1) K W
9 | ECEA00219 Hybr|d,\'lreetl:\e/g?kms(rsn}1<4n|catlon 1 1| | 1| GECE W00 45 | 90 3 | 15| T z PE) K W
10|  ECEA00220 Ultrasonic technolog®k 1 2 e Udodo | 45 90 3 15 T P(2) w
11 ECEA00221 Speech communicatiodK 1 2 et Udorir| 45 90 3 15 T P(2) w
Razem (2 Z CALEJ PULI) 90 18( 3 >=2
4.2.3.4 Blok KURSY WYBIERALNE. (min. .26. pkt ECTS):
Tygodniowa Liczba Liczba Kurs/grupa kursow
L.p Kod Nazwa kursu/grupy kurséw (grep | liczba godzin Sg’r‘;?]? godzin pkt. ECTS 'T(Ofm‘i :gg
. P . ursu .
kurlfu/ ) ,kursci)wl . efekiu sai¢ | orupy | zali- | ©0gdino- charakt. ,
grupy Kursow 0znaczy symbole ) wi| ¢ | p | S| ksztal-cenia zzU CNPS dCZna BK]_ kursow czenia U.CZe|4' prakty- rodzaP typ
niany cznyn®
1 ECEA00106 Team & preengineering project 3 K1ECE_K04 75 150 5 25 T z P(5)
2 ECEA17105 Diploma seminar 2 KiECE uil | 30 30 2 1 T z P(3)
3 ECEA00106 Final project 12 K1ECE _U12 420 13 3 T E P(12)
4 ECEA16001Q Intership K1ECE_U10 180 6 6 T d P(6)
Razem 17 2 105 780 26 12,5 26
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2Tradycyjna — T, zdalna — Z
3Egzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z w nawiasigisa forme kursu kadicowego (w, ¢, I, s, p)
4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kursdwawiasie wpisaliczbe punktow ECTS dla kurséw o charakterze praktycznym

KO - ksztafcenia ogdlnego, PD — podstawowy, K fikikowy, S — specjalfoiowy
"W - wybieralny, Ob — obowzkowy




Razem dla blokéw kierunkowych:

taczna taczna taczna Liczba punktow o charakt.
taczna liczba godzin liczba liczba liczba ECTsz pC¢ prakty.
2 9 godzin | godzin | punktéw B & cznyn?
ZzZU CNPS ECTS
w ¢ | p s
645 2220 | 85 30,5 >=50

4.2.4.1Lista blokéw specjalnagciowych -kierunek nie wyr@nia specjalngci
4.2.4.1Blok Przedmiotyspecjaln@gciowe (np. cata specjalnd) (min. .... pkt ECTS):

4.2.4.2 Blok kursy wybieralne (np. profil dyplomowanigmin. .... pkt ECTS):

1BK — liczba punktéw ECTS przypisanych godzinome&ayymagajcych bezpéredniego kontaktu nauczycieli i studentow
2Tradycyjna — T, zdalna — Z

SEgzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z w nawiasigisa forme kursu kaicowego (w, c, |, s, p)
4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kursdwawiasie wpisaliczbe punktow ECTS dla kurséw o charakterze praktycznym
KO - ksztafcenia ogdlnego, PD — podstawowy, K fikikowy, S — specjalfoiowy
"W - wybieralny, Ob — obowzkowy



4.3 Blok praktyk (uchwata Rady Wydziatu nt. zasad zalizania praktyki — zat. nr 1)

Nazwa praktyki | zawodowa
Liczba punktéw Liczba punktéw
ECTS ECTS zaje¢ BK* Tryb zaliczenia praktyki Kod
6 6 Zaliczenie na ocen ECEA026
Czas trwania praktyki Cel praktyki
4 tygodnie (160 godzin) Uzyskanie efektu KIECE_U31

4.4 Blok praca dyplomowa

Typ pracy dyplomowe;j | inzynierska
Liczba semestrow pracy dyplomowej Liczba punktéw ECS Kod
1 12 P(12) ECEA025

Charakter pracy dyplomowej

Projekt ztozonego uktadu elektronicznego (analogowego lub cyfwy lub mieszany) lub zaawansowanego
oprogramowania

Liczba punktow ECTS BK! | 3
5. Sposoby weryfikacji zakladanych efektéw ksztatcenia

Typ zajeé Sposoby weryfikacji zaktadanych efektow ksztalceai

wyktad Egzamin ustny lub pisemny, test

¢wiczenia test, kolokwium, kartkéwka, odpowiedzinestprzygotowanie
do zag¢, aktywne uczestnictwo w zgjiach

laboratorium kartkbwka, sprawozdanie z laboratoriadpowiedzi ustne,
umiejtnosci postugiwania si aparatug

projekt obrona projektu, odpowiedzi ustne i/lubepise, test

seminarium Prezentacja zadanego tematu, udziawugy

1BK -liczba punktéw ECTS przypisanych godzinomezajymagajcych bezpéredniego kontaktu nauczycieli i studentéw
2Tradycyjna— T, zdalna— Z

3Egzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z wpisa nawiasie forra kursu kdicowego (w, c, |, s, p)
4Kurs/ grupa kurséw Ogolnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kursdwawiasie wpisaliczbe punktéw ECTS dla kurséw o charakterze praktycznym
6 KO — ksztatcenia ogoinego, PD — podstawowy, Kerlkikowy, S — specjaldciowy

W — wybieralny, Ob — obowzkowy



praktyka raport z praktyki
praca dyplomowa przygotowana praca dyplomowa

6. Zakres egzaminu dyplomowego

1) Systematics and characteristics of direct mettoddaneasurement and of methods for assessing ne@asot accuracy

2) Basic theorems in electronic circuits: TheveNorton, superposition and power matching theoreAmplication of Laplace transform in circuit ansily.

3) Principles of object-oriented design and theip iact on software quality. Compare the structanal object-oriented approaches of software denedop.

4) Bipolar and unipolar transistors -structure gendies and applications. Fundamentals of anafpupsiconditioning.

5) Printed circuit boards — substrates, layergsiuElements of cooling system of electronic devic

6) Name programming tools/environments applicabtedf/namical systems simulation, give their shbgracteristics. Name typical tasks performed bgraists and
engineers. Describe the differences in methodosoggplied for scientific and engineering tasks elation.

7) What is an operational amplifier? Discuss itareleteristic parameters. Give examples of apptinatiConstruction and operation of PLL loops. Gixamples of
applications.

8) Problems of concurrent thread/process synchatiniz synchronization criteria, available mechargsan example of the synchronization problementgeints of object
orienting programming in Java.

9) Basic telecommunication system: block diagramaec/decoder, modulation/demodulation, Signal-tagsBoatio

10) Describe techniques for optimization of logimations. Microcontroller — describe main elememts how it works

11) Basic tasks of robotics: definition, soluti@ehniques. Principles of modeling and models ofeld¢tt mobile robots.

12) Enumerate and describe components of typiaataloop. Describe operating principle and taxoyaf automatic controllers

13) Describe the ISO/OSI reference model and a@xpite principles of layered approach. Explaindifeerences between IPv4 and IPv6.

14) Acoustic waves - types, properties, equatidectEbacoustical chain. Distortions and disturbance
15) The physical basis of light amplification irséas. Thermal and photonic detectors of light.

16) Describe main functionalities of a standardrogontroller’s timer. How ADC works? What is medaytsampling, quantizing and encoding?

17) *Discrete linear systems - the importance, ghemaatical model, time and frequency propertiethefmodel. Quadrature sampling scheme - Hilbensftam, analytical
signal, quadrature sampling applications

18) *Methods of task and motion planning for statioy and mobile robots. Methods of localization angironment mapping for mobile robots

19) *Probabilistic knowledge representation andigien making methods. Low-level image processimgathms - examples, applications

20) *Describe functional model of ARM microcontmis. How the ARM microcontrollers stand again nfaimilies of 8-bit microcontrollers. Programming bdgging,

tracing — explain what is meant by those termstaw are they realized in contemporary microcongrsll
21) *Building management systems (BMS): architegt@quipment, communication protocols, Redundadmh Availlibility and Safety Related aspects insbibuted
Control Systems

1BK — liczba punktéw ECTS przypisanych godzinome&ayymagajcych bezpéredniego kontaktu nauczycieli i studentow 16
°Tradycyjna— T, zdalna - Z

SEgzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z w nawiasigisa forme kursu kaicowego (w, c, |, s, p)

4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kursdwawiasie wpisaliczbe punktow ECTS dla kurséw o charakterze praktycznym

KO - ksztafcenia ogdlnego, PD — podstawowy, K fikikowy, S — specjalfoiowy

"W - wybieralny, Ob — obowzkowy



22)
23)
24)

*The review of lasing media. Describe one ais#n type of laser, its basic parameters and givvxample of its application
*Wireless and radio systems: classificatiorplizptions, used frequency bands, network architestand functions of individual

*HDL Hardware Description Languages: VeriloglarHDL. Components of the language. The structtithe code20)

Discuss the most important diffeesnoetween

the RTOS (Real-time Operating Systems) and the G@@8eral-purpose Operating Systems); consideARiescheduler, services, and drivers.

*) During diploma dissertation 4 out of 8 questiaimall be chosen depending on the realized septibal Courses 1 and 2.

7. Wymagania dotyczce terminu zaliczenia okrélonych kurséw/grup kurséw lub wszystkich kursow w pszczegodlnych blokach

Lp. | Kod kursu Nazwa kursu Termin zaliczenia do.|.
(numer semestru)
1 All courses/groups of courses fromthe | 5
plan of studies for semester 1 and semester
2
2 ECEA001086 Intership 6

1BK — liczba punktéw ECTS przypisanych godzinome&ayymagajcych bezpéredniego kontaktu nauczycieli i studentow

2Tradycyjna — T, zdalna — Z

SEgzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z w nawiasigisa forme kursu kaicowego (w, c, |, s, p)

4Kurs/ grupa kurséw Ogdlnouczelniany — O
SKurs/ grupa kurséw Praktyczny — P. W grupie kursdwawiasie wpisaliczbe punktow ECTS dla kurséw o charakterze praktycznym

KO - ksztafcenia ogdlnego, PD — podstawowy, K fikikowy, S — specjalfoiowy

"W - wybieralny, Ob — obowzkowy
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8. Plan studiow

Zaopiniowane przez wydzialowy organ uchwatodawayarzdu studenckiego:

Data Podg@ekana

1BK — liczba punktéw ECTS przypisanych godzinome&ayymagajcych bezpéredniego kontaktu nauczycieli i studentow
°Tradycyjna— T, zdalna - Z

SEgzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z w nawiasigisa forme kursu kaicowego (w, c, |, s, p)

4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kursdwawiasie wpisaliczbe punktow ECTS dla kurséw o charakterze praktycznym
KO - ksztafcenia ogdlnego, PD — podstawowy, K fikikowy, S — specjalfoiowy

"W - wybieralny, Ob — obowzkowy
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Zat. nr 2 do ZW 64/2012
Attachment no. 2 to Programme of Education
PROGRAMME OF STUDIES
1. Description

Number of semesters:7 Number ECTS points necessary to obtain qualificati®10

Prerequisites: Upon completion of studies graduate obtains

The competition of grades from maturity certificatel certificate |professional degree cengineer; 1st level qualifications
of secondary school.

In case of foreign students, secondary schoolfczte, received
after the completion of a recognized secondary aicftotal 12
years of education), being the equivalent of Patngturity
certificate accepted by Kuratoriums®iaty.

Detailed requirements are stated by the Senaterothiv University of
Technology and the Faculty of Electronics Counedrg year

Possibility of continuing studies: Graduate profile, employability:
Second level of study in the fields of Electricagiaeering or Undergraduate studies are not divided into spez#ions. They
Computer Science or Automation and Robotics or enable to get primary and organized knowledge énfidld of
Telecommunication or other related field. electronics, automation and robotics, and compateence. After

graduation, the graduate will be able to:

* To design, implement, test and operate analogtadignd
mixed signal electronic circuits with the use afottonic
components and optoelectronic integrated circuitd a
microprocessors, plan and design circuits and syste
optimize measurement conditions and to analyzdaraedoret
the test results.




» Use personal computing for the acquisition of measient
results, technological process control, design, kossioning
maintenance of automation and industrial robotigstenge
of information based on standard data protocols.

e To solve computing tasks using computer tools,gresp
execute, and analyze computer simulations and grpats,
make by yourself computer programs, including paogs for
implementation of DSP algorithms.

Indicate connection with University’s mission atgldevelopment
strategy:

The program is consistent with the Electronic Facllevelopment Plan
established by the Faculty Council o"®Bebruary 2012.

The Faculty Development Plan is fully correlatedwthe university’s mission
and its development strategy adopted by the Sefatoctaw University of
Technology in 2011. The relations are apparentefiample in par. 3 of the
Development Plan “Faculty Mission and Perspectivagdl in par. 4 “Sector
Models”, where the Educational Model and Study Madte described,
together with the Model for External Cooperatioatticonsiders job
opportunities and forming of the network of inflaen

2. Fields of science and scientific disciplines to wth educational effects apply:

* FIELD: technical science

» DISCIPLINE: Automation and Robotics, Electronicgriputer Science, Telecommunication
 LEADING DISCIPLINE: Electronics

1BK — number of ECTS points assigned to hours afsses requiring direct contact of teachers wittesits

2Traditional — enter T, remote — enter Z

SExam — enter E, crediting — enter Z. For the grolupourses — after the letter E or Z - enter iackets the final course form (lec, cl, lab, pr, 5em
4University-wide course /group of courses — efter

SPractical course / group of courses — enter PthHeogroup of courses — in brackets enter the numldECTS points assigned to practical courses
6 KO — general education, PD — basic sciences,fild-of-studies, S — specialization

7 Optional — enter W, obligatory — enter Ob




3. Concise analysis of consistency between assumed @tional effects and labour market needs
The work market for engineering graduates majoimnglectronic and Computer Engineering (ECE) covkeeswhole country, region

of Lower Silesia and Wroclaw. The program of stadyers all the basic needs and requirements ofitink market for electronics
and computer engineers. Profile of the companiaswill benefit from the competence of graduatesmanly manufacturing and
service companies. In this area, there is andbeikh significant demand for professionals withtithe of electronics engineer,
possessing the skills of integration of the elaatr@quipment and analogue and digital systemsu@itay microprocessor) in broadly
covered industrial automation. These skills incluataong others, PLC programming, PAC, SCADA systantsrobotic systems,
conduct commissioning of control systems, local @mote maintenance, supervision over operatingaosystems of production.
Also the ability to design broadly defined contsgktems, telemetry systems and the measuremeriienah the work market
received very positively. Currently there is a digant increase in the number of companies speag in buildings and homes
automation. These objects require care and cornsamnengineers. In the Lower Silesia region operatsignificant number of small
and medium-sized enterprises and factories, whegmeering skills are and will find appreciationtie period of many years to
come.

An additional advantage of graduates will be thacpcal knowledge of English, which will expand agportunities in the growing
number of foreign companies with their research@mdlopment and / or production facilities in tlmaver Silesia and the whole
Poland.

1BK — number of ECTS points assigned to hours afsses requiring direct contact of teachers wittesits

2Traditional — enter T, remote — enter Z

SExam — enter E, crediting — enter Z. For the grolupourses — after the letter E or Z - enter iackets the final course form (lec, cl, lab, pr, 5em
4University-wide course /group of courses — efiter

SPractical course / group of courses — enter PthHeogroup of courses — in brackets enter the numldECTS points assigned to practical courses
6 KO — general education, PD — basic sciences,fild-of-studies, S — specialization

7 Optional — enter W, obligatory — enter Ob



4.List of education modules:

4.1. List of obligatory modules:

4.1.1 List of general education modules
4.1.1.1Liberal-managerial subjects module (min. ...... ECTS points):

4.1.1.2Foreign languages module (min. .......... ECTS points):
4.1.1.3Sporting classes module (min. .... ECTS points):
4.1.1.4Information technologies module (min. .... ECTS points):

No. |Course/groul Name of course/group of coursgs Weekly number of hours|  Field-of- Number of hours Number of ECTS pointp Féwh |Way? of Course/group of courses
of courses|  (denote group of courses with [ lec | cI| lab [ pr[ sem]| study | zzu | cNPs | total BK classel |course/groufcrediting university-widé | practica? | kind® | type’
code symbolGK) educationg of courses
effect
symbol
1 |ECEA00014Introduction to Programming GK| 2 3 ﬁggg e 240 25 T z P(4)
2 3 75 240 2,5 4

Altogether for general education modules

Total number of hours Total | Total | Total | Number of
number| number] number| courses
of |of CNPYof ECTY practica?
ZZU hours | points
hours
lec cl lab pr sem
2 3 75 | 240 8 4

1BK — number of ECTS points assigned to hours afsses requiring direct contact of teachers wittesits

2Traditional — enter T, remote — enter Z

SExam — enter E, crediting — enter Z. For the grolupourses — after the letter E or Z - enter iackets the final course form (lec, cl, lab, pr, 5em

4University-wide course /group of courses — efter

SPractical course / group of courses — enter PthHeogroup of courses — in brackets enter the numldECTS points assigned to practical courses
6 KO — general education, PD — basic sciences,fild-of-studies, S — specialization

7 Optional — enter W, obligatory — enter Ob




4.1.2 List of basic sciences modules

4.1.2.1Mathematics module

1BK — number of ECTS points assigned to hours afsses requiring direct contact of teachers wittesits

2Traditional — en

ter T, remote — enter Z

SExam — enter E, crediting — enter Z. For the grolupourses — after the letter E or Z - enter iackets the final course form (lec, cl, lab, pr, 5em
4University-wide course /group of courses — efter
SPractical course / group of courses — enter PthHeogroup of courses — in brackets enter the numldECTS points assigned to practical courses
6 KO — general education, PD — basic sciences,fild-of-studies, S — specialization

7 Optional — enter

W, obligatory — enter Ob

No. |Course/groul Name of course/group of coursgs Weekly number of hours|  Field-of- Number of hours Number of ECTS pointg Féwh |Way? of Course/group of courses
of courses|  (denote group of courses with [ lec [ cI| lab [ pr[ sem| SWdy ['7zy [ CNPs | total| Bk classe [course/groucrediing . ersity-widé | practica? | kind®| type’
code symbolGK) educationg of courses
effect
symbol
7 K1ECE _W02
1 | MAT001509 Math - Analysis 1IGK 2 K1ECE ~U0D 60 210 7 2 T E 0 P(3) KH Olf
7 K1ECE _WO03
2 | MAT001511 Math - Analysis 2GK 2 Uy €0 150 5 2 T E o PR)| KA 01;
K1ECE_WO01
3 | MAT001510 Math - AlgebraGK 2 KIECE U0 60 210 7 2 T E o] P(3) KH oB
Razem 6| 6 180 570 19 6 8
4.1.2.2Physics module
No. |Course/groul Name of course/group of coursds Weekly number of hours|  Field-of- Number of hours Number of ECTS point$ Féwh |Way? of Course/group of courses
of courses|  (denote group of courses with | lec | cI| lab [ pr| sem| SWdy [ 7zy [ CNPs | total| Bk classe ~[course/groucrediing . ersity-widé | practica? | kind®| type’
code symbolGK) educationg of courses
effect
symbol
1 | FzPo01127 PhysicK 2 Ece ] 60 180 2 T E ) P@)| kA o8
Total 2 60 180 2 3
4.1.2.3Chemistry module — not applied
Altogether for basic sciences modules:
Total number of hours Total | Total | Total | Number of
number| number| number| courses
of |of CNPYof ECTY practica?
ZZU hours | points
hours
lec cl lab pr sem
8 6 2 240 740 25 8



4.1.3 List of main-field-of-study modules

4.1.3.10bligatory main-field-of-study modules

No.|Course/groul Name of course/group of courses (denof@/eekly number of houf$ield-of-study]  Number of hours | Number of ECTS poipt§orn? of |Way? of Course/group of courses
of courses group of courses with symb6iK) lec[cI] lab [pr| sem| educational [ 77y CNPS | tota] Bk classek [course/groucrediting, oo cive widdlpracticaflkinddype’
code effect symbol of courses
1 | MAT001512 Math for Electronic§GK 212 'éll'é‘é'é _‘0’82 60 120 4 2 T z P(2) | KP| OB
2 | ECEA00014 Physics for Electroni@K 212 ﬁé‘é‘é :\0/;8 60 180 6 2 T z P(3)] K OB
3 |ECEA17004 Object oriented programming GK | 2 2 igeeuse | 60 180 6 2 T E Pa)| K| oH
4 | ECEA00007|Scientific_and_Engineering_Programming |GK 2 KiEce s | ®0 150 5 2 T z P(3)[ K| OH
5 [ECEA0001Q Programming Systems & Environments GK2 2 Kitce uss | 60 120 4 2 T z P@)| K| of
6 |ECEA00001 Metrology GK 1|1 2 Kitce uar | 60 120 4 2 T z P@)| K| OH
7 |ECEA00004 Electronics GK 33| 2 KiEce var | 120 240 8 4 T z P()| K| oOF
8 |ECEA00004 Electronic_Components_and_SensGi& 311] 2 '%'E%EE:LV,VSBZZ 120 240 8 4 T E P()| K| OH
9 |ECEA00004 Electronic_TechnologiBK 2 2 KiEcE Uzs 60 150 5 2 T z P@3)| K| o=
10 |ECEA0000S Electronic_circuitsGK 2 2|2 KiEcE Uss 90 210 7 3 T E P@)| K| OF
11 [ECEA00012 Introduction_to_Microcontroller&K 3 2|1 'ﬁ'é%'é:‘fgg 90 240 8 3 T E P@4)| K| OH
12 |ECEA00101 Computer_Network&K 2 2 KiECE U36 60 120 4 2 T z P2)| K| o=
13 | ECEA00008 Systems_TheorK 11 Kitee Usb 30 90 3 1 T z P)| K| OE
14 | ECEA00019 Introduction to AutomatioGK 2 1 \geeum | 4 105 4 2 T z P@4)| K| oOF
15 | ECEA00020 Introduction to Robotic&§K 2 1 Kitce Ut 45 105 3 2 T z P@)| K| oOH
16 | ECEA00202) Microcontrollers GK 1 peraeaitey s C 150 5 2,5 T E PE)| Kl o
17 | ECEA00018]  Fundamentals_of_Telecommunicati@K 2 2 Kitce Uar | 60 120 4 2 T z PR) | k| oB
18 | ECEA00103 Electroacoustic &K 2 2 Kitce vgr | 60 4 2 T z P@) | K| oB
Total 37 |10f 28| 3| 1 1215 2640 92 40,5 52

1BK — number of ECTS points assigned to hours afsses requiring direct contact of teachers wittesits
2Traditional — enter T, remote — enter Z
SExam — enter E, crediting — enter Z. For the grolupourses — after the letter E or Z - enter iackets the final course form (lec, cl, lab, pr, 5em
4University-wide course /group of courses — efter
SPractical course / group of courses — enter PthHeogroup of courses — in brackets enter the numldECTS points assigned to practical courses
6 KO — general education, PD — basic sciences,fild-of-studies, S — specialization
7 Optional — enter W, obligatory — enter Ob



Altogether (for main-field-of-study modules):

Total number of hours Total Total Total | Number of
number| number] number| courses
of |of CNPHof ECTY practicat
zZzU hours | points
hours
lec cl lab pr sem
37 10 28 3 1 1215 2640 92 52

4.2 List of optional modules

4.2.1 List of general education modules

4.2.1.1 Liberal-managerial subjects module@min. ..5.... ECTS points):

No.| Course/group of Name of course/group of coursgs Weekly number of houry  Field-of Number of hours] ~ Number of ECTS poinfs ~ Féwh |Way? of Course/group of courses
courses code | (denote group of courses with [ lec | cif lab | pr[ sem | Study ['zzy | cNPs | total] Bk classel |course/groucrediing” i ersity-widd [ practica? | kind®[type?
symbolGK) educationg of courses
effect
symbol
From the set of Unij. Philosophy, Etics KIECE K01 | 30 60 2 1 T z (0] KO | OB
From the set of Uniy. Author Law K1ECE_K02 30 60 2 1 T z 0 KO | OB
From the set of Unij. Business KIECE K03 | 30 30 1 1 T z (o) KO | OB
Razem 6 90 150 5 3 0
4.2.1.2Foreign languages module (min. ....5...... ECTS points):
No.| Course/group of Name of course/group of coursgs Weekly number of hourd  Field-of- Number of hours]  Number of ECTS poinfs ~ Féwh |Way? of Course/group of courses
courses code (denote group of courses with | lec | cI] 1ab | pr[ sem| study | Zzu | CNPS | total| BK classed course/groulcrediting university-widé | practicaf | kind®{type’
symbolGK) educationd of courses
effect
symbol
From the set of Unij. Foreign language 1 4 KIECE U13 | 60 60 2 T z (0] KO
From the set of Unip. Foreign language 2 4 K1ECE_U14 60 90 3 T z (6] KO

1BK — number of ECTS points assigned to hours afsses requiring direct contact of teachers wittesits
2Traditional — enter T, remote — enter Z
SExam — enter E, crediting — enter Z. For the grolupourses — after the letter E or Z - enter iackets the final course form (lec, cl, lab, pr, 5em
4University-wide course /group of courses — efter
SPractical course / group of courses — enter PthHeogroup of courses — in brackets enter the numldECTS points assigned to practical courses
6 KO — general education, PD — basic sciences,fild-of-studies, S — specialization
7 Optional — enter W, obligatory — enter Ob




[ Total [ [ s8] | | [ 120 ] 150 [ 5] 4 | [ HE |
4.2.1.3 Sporting classes modulgnin. .1... ECTS points):
No.. Course/groul Name of course/group of coursds Weekly number of hours|  Field-o} Number of hours Number of ECTS pointp Féwh |Way? of Course/group of courses
of courses (denote group of courses with [ lec [ cI| lab | pr[ sem| study ["zzu [ cNPs | total BK classel  |course/groucrediting ynjversity- practical | kind® | type’
code symbolGK) educationd of courses wide?
effect
symbol
1 |From the set of Uniy. Sport 4 K1ECE_KO05 60 60 0 2 T 7 (o) 2 KO
Total 4 60 60 0 2 2

4.2.1.41nformation technologies module - obligatory only

Altogether for general education modules:

Total number of hours Total Total Total | Number of
number| number| number| courses

of |of CNPHof ECTY practicat
zZzZU hours | points
hours

lec cl lab pr sem

2 8 240 330 10 6

4.2.2 List of basic sciences modules
4.2.2.1Mathematics module: obligatory only
4.2.2.2Physics module: obligatory only
4.2.2.3Chemistry module: not applied

Altogether for basic sciences modules:

Total number of hours Total Total Total | Number of
number| number| number| courses

of |of CNPHof ECTY practicat
zZzZU hours | points
hours

lec cl lab pr sem

1BK — number of ECTS points assigned to hours afsses requiring direct contact of teachers wittesits

2Traditional — enter T, remote — enter Z

SExam — enter E, crediting — enter Z. For the grolupourses — after the letter E or Z - enter iackets the final course form (lec, cl, lab, pr, 5em
4University-wide course /group of courses — efter

SPractical course / group of courses — enter PthHeogroup of courses — in brackets enter the numldECTS points assigned to practical courses
6 KO — general education, PD — basic sciences,fild-of-studies, S — specialization

7 Optional — enter W, obligatory — enter Ob




4.2.3 List of main-field-of-study modules

4.2.3.1. Module 1 (SEMESTER 5 — choice 3 of §nin. ..21.. ECTS points):

No. |Course/grou| Name of course/group of courses (denote group/afekly number of houfs-ield-of-study] Number of | Number of ECTS points Forn? of |Way? of Course/group of courses
of courses courses with symbdBK) educational hours course/groujcrediting
code lec [ cl[ lab [ pr| sem | effect symbolzzyl cNPS | total] Bk classel | Of courses university-| practica? | kind® |type’
wide*
1 | ECEA00201 Advanced Topics in RobotigsK 2 2 KiEce use ol 78| 210 [ 7 2,5 T z P(5) K | w
2 | ECEA00102 Digital Signal ProcessingK 2 3 KiEce uas | 75| 210 | 7 25 T z P(4) K [ w
3 | ECEA00203(Artificial Intelligence and Computer Visio@K| 2 2|1 Ece U 75| 210 7 2,5 T z P(4) K
4 | ECEA00204 OptoelectronicsK 2 2 e Useod 75| 210 | 7 25 T z P(4) K
5 | ECEA00205 Wireless systemeK 3 2 Ec Lo 75| 210 | 7 25 T z P@) K | w
Total *(2/5) 225 630 21 75 >=11
4.2.3.2 Modul 2 (SEMESTER 6 — chice 3 of §ijnin. .21.. pts ECTS):
Weekly number of Number of Number of Forn? Course/aroun of Courses
c y hours ) hours ECTS points of Way? group
OUrseIgroll \ame of course/group of courses (dendte Field-of-study course/| of
No.. | p of courses roup of courses with symb@K) I educational | z Saieé group | creditin
code group ymbe lejci pr | S€ | effect symbol | 7z CNP | taczn El of g lab pr sem typ’
c|l|p m U S a BK courses| cl
lec
1 | ECEA00206 Control Systems Engineeritgk 2 2| 1 e o1 | 75| 210 | 7 25 T E P(5) K W
2 | ECEA00207 Embedded Systen@x 2 2| 1 Wiece Useoa | 75| 210 | 7 25 T E P(5) K w
3 | ECEA00208 | Real Time Operating SysteraX | 2 3 e s | 75| 210 | 7 2,5 T E P(4) K w
4 | ECEA00209 | Lasers, Fibers and Applicatiogk | 2 2 1| WEce Usood | 75| 210 | 7 2,5 T E P(4) K w
Communication systems and netwonk KIECE _W39_05
5 ECEA00210 G)+/< '] 3 2 1| kieceuseos | 75| 210 7 25 T E P(4) K w

1BK — number of ECTS points assigned to hours afsses requiring direct contact of teachers wittesits
°Traditional — enter T, remote — enter Z

SExam — enter E, crediting — enter Z. For the grofigourses — after the letter E or Z - enter ackets the final course form (lec, cl, lab, pr, yem

4University-wide course /group of courses — efter

SPractical course / group of courses — enter PthHeogroup of courses — in brackets enter the numldECTS points assigned to practical courses

6 KO — general education, PD — basic sciences,fild-of-studies, S — specialization
7 Optional — enter W, obligatory — enter Ob




Total *(2/5) 630 21 7,5 >=12

4.2.3.3 Modul 3 (SEMESTER 7 - choice 2 from all min. 6 ptst ECTS):

Weekly number of Number of Number of Forn? Course/droun of Courses
N | y hours Field-of- hours ECTS points of Way? group
Oursergrou) — \jame of course/group of courses (denote study coursef of
0. | p of courses . . I s ; ., | group | creditin
group of courses with symbGIK) le | c p educational CNP Zagc of 7
code o | S v | €| effect symbol | ZZU S taczna BK! | courses gl lab pr sem typ
m
lec
. K1ECE _W40_01
1 | ECEA00211 ElectrotechnicsK 2 1 KIECE Uso o1 | 45 90 3 15 T z P(1) K W
ECEA00212 Medical Electronicssk 2 1] WiEce varon | 45 90 15 T z P(1) K w
3 | ECEA00213 Fiber Optics Technologgk 2 1 KIECE We0 031 45 90 3 15 T z P(1) K w
4 | ECEA00214 EIectromcsSl:;)urrS:;iwable Energy | , 1| ece Udoos| 45 90 3 15 T z P(1) K w
5 | ECEA00215 | Satellite_Communication_NetwoK | 2 1] WiEce varos | 45 90 3 15 T P(1) w
6 | ECEA00216 | Virtualization and Cloud Computingk | 1 2 e Udooe | 45 90 15 T P(2) w
7 | ECEA00217 Machine learningsK 1 2 e a0y | 45 90 3 15 T P(2) K w
Selected topics in Artificial Intelligence KIECE _W40_08
8 | ECEA00218 P i 9 2 1 AECEWaooel 45 | 90 3 15 T z P(1) K w
9 | Eceaoozie | Hybrid Telecomg}gmcatlon Networks 1 KiecE wio 09| g 90 3 15 T 7 PQ) K W
10 | ECEA00220 Ultrasonic technolog@K 2 Ece a0 | 45 90 15 T P(2) K w
11| ECEA00221 Speech communicatioBk 2 e Udoir | 45 90 15 T z P(2) K w
Total (2 of the set) 90 18( 6 3 >=2

1BK — number of ECTS points assigned to hours afsses requiring direct contact of teachers wittesits

2Traditional — enter T, remote — enter Z

SExam — enter E, crediting — enter Z. For the grofigourses — after the letter E or Z - enter ackets the final course form (lec, cl, lab, pr, yem
4University-wide course /group of courses — efter

SPractical course / group of courses — enter PthHeogroup of courses — in brackets enter the numldECTS points assigned to practical courses
6 KO — general education, PD — basic sciences,fild-of-studies, S — specialization

7 Optional — enter W, obligatory — enter Ob



4.2.3.4 Module ELECTIV COURCES(min. .26. pts ECTS):

1BK — number of ECTS points assigned to hours afsses requiring direct contact of teachers wittesits
°Traditional — enter T, remote — enter Z

Weekly number of ) Number of Number of ECTS | Forn? Course/aroun of CoUrses
N ¢ p ¢ i hours Field-of- hours points of Way? group
No. Courselgroup of ame of course/group of course study course/ of
courses code (denote group of courses with | | s | educational Jaiet group | creditin
symbolGK) e (I: lab | P|e effect ZZU | CNPS | #czna El of g lab pr sem typ’
c "I'ml symbol BK courses| cl
lec
1 ECEA00106 Team & preengineering project 3 K1ECE_K04 75 150 5 2,5 T z P(5)
2 ECEA17105 Diploma seminar 4 KiECE uil | 30 30 2 1 T z P(3)
3 ECEA00106 Final project 12 K1ECE _U12 420 13 3 T E P(12)
4 ECEA16001Q Intership K1ECE_U10 180 6 6 T pd P(6)
Total 17 2 105 780 26 12,5 26

Altogether for main-field-of-study modules:

Total number of hours Total | Total | Total | Number of
number| number] number| courses
of |of CNPHof ECTY practicat
ZZU hours | points
hours
lec cl lab pr sem
645 | 222Q 85 >=50

SExam — enter E, crediting — enter Z. For the grolupourses — after the letter E or Z - enter iackets the final course form (lec, cl, lab, pr, 5em

4University-wide course /group of courses — efter

SPractical course / group of courses — enter PthHeogroup of courses — in brackets enter the numldECTS points assigned to practical courses
6 KO — general education, PD — basic sciences,fild-of-studies, S — specialization

7 Optional — enter W, obligatory — enter Ob




4.2.4List of specialization modules

4.2.4.1Specialization subjects (e.g. whole specialization) modules(min. .... ECTS points):

424.2..................(eg. diploma profile) module (min. .... ECTS points):
4.3 Training module (Faculty Council resolution on principles of crediting training — attachment no. ...)
Name of training | profesional
Number of ECTS points Number of ECTS points for BK classes Training crediting mode Code
6 6 ECEA16001Q
Training duration Training objective
4 weeks (160 hours) Obtain an educational effect: KIECE_U23

4.4 Diploma dissertation module

Type of diploma dissertation engineer
Number of diploma dissertation semesters Number of ECTS points Code
1 12 P(12) ECEA00106

Character of diploma dissertation

Design of complex electronic system (analog or digl or mixed) or advanced computer program.

Number of BK! ECTS points | 3

5. Ways of verifying assumed educational effects

1BK — number of ECTS points assigned to hours afsses requiring direct contact of teachers wittesits

2Traditional — enter T, remote — enter Z

SExam — enter E, crediting — enter Z. For the grolupourses — after the letter E or Z - enter iackets the final course form (lec, cl, lab, pr, 5em
4University-wide course /group of courses — efter

SPractical course / group of courses — enter PthHeogroup of courses — in brackets enter the numldECTS points assigned to practical courses
6 KO — general education, PD — basic sciences,fild-of-studies, S — specialization

7 Optional — enter W, obligatory — enter Ob



Type of classes Ways of verifying assumed educational effects

lecture Oral or write exam, test

class tests, quizzes, oral answers, homework,itgotiuring classes

laboratory Quizzes, laboratory report, oral ansy&k#ls in kartkdwka, sprawozdanie z
laboratorium, odpowiedzi ustne, skills in work witfeasurement apparatus

project Defense of project, oral or/and writtenveeis, test

seminar Presentation of a given topic, discussion

training Report of internship

diploma dissertation Final project

6. Total number of ECTS points, which student hasa obtain from classes requiring direct academic tezher-student contact (enter total
of ECTS points for courses/groups of courses denetth code BK)
89,5.... ECTS

7. Total number of ECTS points, which student has to latain from basic sciences classes

Number of ECTS points for obligatory subjects ..|25.

Number of ECTS points for optional subjects ....
Total number of ECTS points 25

8. Total number of ECTS points, which student has to latain from practical classes, including laboratoryclassegenter total number of
ECTS points for courses/group of courses denotéd auide P)

Number of ECTS points for obligatory subjects ..|66.

1BK — number of ECTS points assigned to hours afsses requiring direct contact of teachers wittesits

2Traditional — enter T, remote — enter Z

SExam — enter E, crediting — enter Z. For the grolupourses — after the letter E or Z - enter iackets the final course form (lec, cl, lab, pr, 5em
4University-wide course /group of courses — efiter

SPractical course / group of courses — enter PthHeogroup of courses — in brackets enter the numldECTS points assigned to practical courses
6 KO — general education, PD — basic sciences,fild-of-studies, S — specialization

7 Optional — enter W, obligatory — enter Ob



Number of ECTS points for optional subjects .... >=58

Total number of ECTS points >=124

9. Minimum number of ECTS points, which student has toobtain doing education modules offered as part afniversity-wide classes or
other main field of study (enter number of ECTS points for courses/groupsafses denoted with code OG)

...36. ECTS points

10. Total number of ECTS points, which student may obtan doing optional modules (min. 30% of total numberof ECTS points)
...85. ECTS points
11.Range of diploma dissertation
1) Systematics and characteristics of direct mettofaneasurement and of methods for assessing neeasot accuracy
2) Basic theorems in electronic circuits: Thevehorton, superposition and power matching theoreAyplication of Laplace transform in circuit ansily.
3) Principles of object-oriented design and theip iact on software quality. Compare the structanal object-oriented approaches of software devetop.
4) Bipolar and unipolar transistors -structure,gemies and applications. Fundamentals of analgrgasiconditioning.
5) Printed circuit boards — substrates, layergstuElements of cooling system of electronic devic
6) Name programming tools/environments applicabtedf/namical systems simulation, give their shbdracteristics. Name typical tasks performed bgraists and
engineers. Describe the differences in methodatogggplied for scientific and engineering tasks elation.
7 What is an operational amplifier? Discuss itarelsteristic parameters. Give examples of apptinatiConstruction and operation of PLL loops. Gixamples of
applications.
8) Problems of concurrent thread/process synchatioiz synchronization criteria, available mecharisan example of the synchronization problementéints of
object orienting programming in Java.
9) Basic telecommunication system: block diagramaec/decoder, modulation/demodulation, Signal-tasEl@atio
10) Describe techniques for optimization of logimiations. Microcontroller — describe main elememtd how it works
11) Basic tasks of robotics: definition, soluti@chniques. Principles of modeling and models ofelde: mobile robots.
12) Enumerate and describe components of typicataloop. Describe operating principle and taxmyomf automatic controllers
13) Describe the ISO/OSI reference model and @xphe principles of layered approach. Explaindifeerences between IPv4 and IPv6.
14) Acoustic waves - types, properties, equatidectEoacoustical chain. Distortions and disturbance
15) The physical basis of light amplification irséas. Thermal and photonic detectors of light.
16) Describe main functionalities of a standardrogontroller’s timer. How ADC works? What is medytsampling, quantizing and encoding?
17) *Discrete linear systems - the importance, themaatical model, time and frequency propertiethefmodel. Quadrature sampling scheme - Hilbensfam,

analytical signal, quadrature sampling applications

18)

*Methods of task and motion planning for statioy and mobile robots. Methods of localization angironment mapping for mobile robots

1BK — number of ECTS points assigned to hours afsses requiring direct contact of teachers wittesits

2Traditional — enter T, remote — enter Z

SExam — enter E, crediting — enter Z. For the grolupourses — after the letter E or Z - enter iackets the final course form (lec, cl, lab, pr, 5em
4University-wide course /group of courses — efter

SPractical course / group of courses — enter PthHeogroup of courses — in brackets enter the numldECTS points assigned to practical courses
6 KO — general education, PD — basic sciences,fild-of-studies, S — specialization

7 Optional — enter W, obligatory — enter Ob



19) *Probabilistic knowledge representation andslen making methods. Low-level image processimgathms - examples, applications

20) *Describe functional model of ARM microcontreis. How the ARM microcontrollers stand again nfamilies of 8-bit microcontrollers. Programming bdeging,
tracing — explain what is meant by those termstaowd are they realized in contemporary microcorngrsl|

21) *Building management systems (BMS): architegt@quipment, communication protocols, Redundadmh Availlibility and Safety Related aspects insbibuted
Control Systems

22) *The review of lasing media. Describe one ajsdn type of laser, its basic parameters and givwxample of its application

23) *Wireless and radio systems: classificatiompli@gtions, used frequency bands, network architestand functions of individual

24) *HDL Hardware Description Languages: VeriloglarHDL. Components of the language. The structdith® code20) Discuss the most important diffeesnc
between the RTOS (Real-time Operating Systems}tenGPOS (General-purpose Operating Systems);dmmtsie API, scheduler, services, and drivers.

*) During diploma dissertation 4 out of 8 questi@hsll be chosen depending on the realized septib@al Courses 1 and 2.

12.Requirements concerning deadlines for crediting cages/groups of courses for all courses in particufanodules

No.|Course codp Name of course Crediting by
deadline of...

(number of
semester)

1 All courses/groups of courses fr the plan of studies for (5

semester 1 and semester 2
2 |ECEA16001ntership 6
13.Plan of studies (attachment no. ......)

Approved by faculty student government legislatveely:

1BK — number of ECTS points assigned to hours afsses requiring direct contact of teachers wittesits

2Traditional — enter T, remote — enter Z

SExam — enter E, crediting — enter Z. For the grolupourses — after the letter E or Z - enter iackets the final course form (lec, cl, lab, pr, 5em
4University-wide course /group of courses — efter

SPractical course / group of courses — enter PthHeogroup of courses — in brackets enter the numldECTS points assigned to practical courses
6 KO — general education, PD — basic sciences,fild-of-studies, S — specialization

7 Optional — enter W, obligatory — enter Ob



Date, Dean'’s signature

1BK — number of ECTS points assigned to hours afsses requiring direct contact of teachers wittesits

2Traditional — enter T, remote — enter Z

SExam — enter E, crediting — enter Z. For the grolupourses — after the letter E or Z - enter iackets the final course form (lec, cl, lab, pr, 5em
4University-wide course /group of courses — efter

SPractical course / group of courses — enter PthHeogroup of courses — in brackets enter the numldECTS points assigned to practical courses
6 KO — general education, PD — basic sciences,fild-of-studies, S — specialization

7 Optional — enter W, obligatory — enter Ob
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PLAN STUDIOW

WYDZIAL : Elektroniki (W4).

KIERUNEK: Inzynieria elektroniczna i komputerowa (anglectronic and Computer Engineering (EAC)).
POZIOM KSZTALCENIA: | stopié, studia iaynierskie

OBSZAR: nauki techniczne

DZIEDZINA : nauki techniczne

DYSCYPLINA: Automatyka i robotyka, Elektronika, Informatykagl@&komunikacja
DYSCYPLINA WIOD ACA: Elektronika

FORMA STUDIOW : stacjonarna

PROFIL: ogd6lnoakademicki

SPECJALNOSC: -----------

JEZYK STUDIOW: angielski

Uchwata Senatu PWr nr 744/32/2016-2020 z dnia 1j& 219 r.
Obowigzuje 0d01 pazdziernika 2019 1

1BK —liczba punktéw ECTS przypisanych godzinonezajymagajcych bezpéredniego kontaktu nauczycieli i studentow
°Tradycyjna— T, zdalna— Z

3Egzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z wpisa nawiasie forra kursu kaicowego (w, ¢, |, s, p)
4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kurséwawiasie wpisaliczbe punktéw ECTS dla kurséw o charakterze praktycznym
6 KO - ksztatcenia og6lnego, PD — podstawowy, Kerlinkowy, S — specjaldciowy

W — wybieralny, Ob — obowzkowy



EAC_st_li
1. Zestaw kurséw i grup kurséw obowizkowych i wybieralnych w uktadzie semestralnym

Semestr 1
[1] Kursy obowiazkowe (ND) liczba punktéw ECTS ...0....

[2] Grupy kurséw obowigzkowych liczba punktéw ECTS ...26.

Tygodniowa Liczba Liczba Kurs/arupa Kurséw
L Kod Nazwa kursu/grupy kurséw (grap | liczba godzin I?ymbil godzin pkt. ECTS Formd SP;' grup
P kursu/ kurséw eruni. ) kursu/ | sot ogodino- o
: rupy kurséw oznaczy symbolenGK) . efektu zage | grupy | zall- charakt. 7
grupy ¥ Sy w ¢ 1| p|s|ksztatcenia| ZZU | CNPS| dezna | o7 | kursow | czenia U_CZGE; prakty- | rodzaf typ
niany cznyn?
1 | ECEA00015 Introduction to Programming GK | 2 3 KiEcE Ues | 75 240 8 2,5 T z P(4)
2 MAT001509 Math - Analysis 1GK 2|2 U0, | 60 | 210 8 2 T E o P(3) KP oB
3 MAT001511 Math - AlgebraGK 2|2 KiEce wor | 60 | 210 8 2 T E o P(3) KP OB
4 | ECEA00001 Metrology GK 112 KEE-toe | 60 120 4 2 T z P@) K OB
Razem 7] 9 4 240 780 28 8,5 13
[3] Kursy wybieralne (minimum ...30 godzin w semestrze,..2.... punktow ECTS)
Kod Tygodniowa Liczba Liczba 2 Kurs/grupa kursow
o ; i Symbol ; Form Spo-
L.p kursu/ Nazwa kursu/grupy kursow (greifrurséw liczba godzin kierunk. godzin pkt. ECTS kursu/ | soB " 5
. grupy oznaczy symbolemGK) ) efektu zaie | ogrupy | zali- | 99901 ek
Kurséw w | ¢ || p|s|ksztacenia| ZZU | CNPS| dczna | o1 | kurséw | czenia u.cze[; prakty- | rodzaf | typ’
niany cznyn?
1 FLEA00100 Philosophy, Ethics 2 K1ECE_KO01 30 60 2 1 T Z O KO W
Razem 2 30 60 2 1
1BK —liczba punktéw ECTS przypisanych godzinonezajymagajcych bezpéredniego kontaktu nauczycieli i studentow 2

°Tradycyjna— T, zdalna— Z

3Egzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z wpisa nawiasie forra kursu kaicowego (w, ¢, |, s, p)
4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kurséwawiasie wpisaliczbe punktéw ECTS dla kurséw o charakterze praktycznym
6 KO - ksztatcenia og6lnego, PD — podstawowy, Kerlinkowy, S — specjaldciowy

W — wybieralny, Ob — obowzkowy




EAC_st_li

[4] Grupy kurséw wybieralnych (np. nazwa specjalnéci) (minimum ...0... godzin w semestrze, ...0.... punktow ETS)

Razem w semestrze

taczna taczna taczna . . o charakt.
taczna liczba godzin liczba liczba liczba LI(I:EZC??Sp;n!(’tOW prakey;
q 9 godzin godzin punktéw BKL e cznyn?
zzU CNPS ECTS
w ¢ | p S
9| 5| 4 270 840 30 11,5 13
Semestr 2
[1] Kursy obowiazkowe liczba punktéw ECTS ...0.
[2] Grupy kurséw obowiazkowych liczba punktéw ECTS ...28.
Tygodniowa Liczba Liczba Kurs/arupa kursow
Kod ) . | liczba godzin | Symbol godzin pkt. ECTS | Formd | Spo- grup
L.p Nazwa kursu/grupy kurséw (greifrursow kierunk. kursu/ | soE
) kursu/ oznaczy symbolemGK) efektu zaigé | orupy | zali- ogélno- | ° ¢
grupy kurséw w ¢ | 1| p|s|ksztakcenial ZZU | CNPS| dezna | o1 | kursow | czenia | Y28 | prajay- rodzaf | typ’
niany4 cznyn?
1 MAT001510 Math - Analysis 2GK 2|2 KiEGE Los | 60 150 5 2 T E o P(2) KP OB
2 FZP001127 PhysidsK 2 2 MiEce s | 60 180 6 2 T E o P@3) KP OB
3 MAT001512 Math for Electronic$GK 2 |2 KIECE_wo4 | 60 120 4 2 T z P() KP OB
4 ECEA17004 Object oriented programming GK 2 2 iter e | 60 180 6 2 T E P@3) OB
5 ECEA00003 Electronics GK 3 (3|2 e bar | 120 | 240 8 4 T z P(5) K OB
Razem 11] 7 ¢ 360 870 28 12 15
[3] Kursy wybieralne (minimum ...2... godzin w semestrze, .1.... punktow ECTS)
1BK —liczba punktéw ECTS przypisanych godzinonezajymagajcych bezpéredniego kontaktu nauczycieli i studentow 3

°Tradycyjna— T, zdalna— Z

SEgzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z wpisa nawiasie forra kursu kaicowego (w, c, |, s, p)

4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kurséwawiasie wpisaliczbe punktéw ECTS dla kurséw o charakterze praktycznym
6 KO - ksztatcenia og6lnego, PD — podstawowy, Kerlinkowy, S — specjaldciowy

W — wybieralny, Ob — obowzkowy




EAC_st_li

Tygodniowa Liczba Liczba Kurs/grupa kurséw
L Kod Nazwa kursu/grupy kurséw (greip liczba godzin Eymbil godzin pkt. ECTS Forma SF,JE,_ grup
P kursu/ kurséw e : kursu/ | - Sob ogélno- N
. Kurs 2 svmbolemGK efektu zage | orupy | zali- | ©9 charakt,
grupy Kursow oznaczy symbole ) w ¢l | p|s|ksztatcenial ZZU | CNPS| dezna | o7 | kursow | czenia u.czelé; prakty- rodzaf typ’
niany cznyn?
1 Z puli uczelni | Foreign language 4 KIECE_U26 | 60 60 2 2 T z o) P(2) KO w
| Razem 4 60 60 2 2 T z 2
[4] Grupy kurséw wybieralnych (np. nazwa specjalnéci) (minimum ...0... godzin w semestrze, punktow ...0.... ETS)

Razem w semestrze:

taczna taczna taczna . . o charakt.
N liczba qodzi liczba liczba liczba thl:Ezg{a_LSpunl_(,tow prakty-
aczna ficzba godzin godzin | godzin | punktéw BKlza;c cznyn?
ZzU CNPS ECTS
w ¢ | p s
11 11/ 6 420 930 30 14 17
Semestr 3
[1] Kursy obowiazkowe liczba punktéw ECTS 0.
[2] Grupy kurséw obowiazkowych liczba punktéw ECTS ...28....
Tygodniowa Liczba Liczba Kurs/aruna Kursow
Kod Nazwa kursu/grupy kursow (grap | liczba godzin | Symbol godzin pkt. ECTS Formg | Spo- grup

L.p kursu/ kurséw kierunk. kursu/ | sop? - 5
. Kkursé , bolemGK efektu zajeé grupy zali- ogdino- charakt.

grupy Kursow oznaczy symbole ) w [ ¢]| 1| p| s| ksztatcenia| ZZU | CNPS| dczna gkl | kurséw | czenia u.czelé; prakty- rodzaf typ’

niany cznyn?
1 ECEA00014 Physics for Electroni@x 2 |2 KIECE W30 [ 60 180 6 2 T z P(3) KP OB
K1ECE _U30

2 | ECEA00007 Scnentuflc_and_irllzggérlleenng_Programm2 2 MECE WS | 60 | 150 5 2 T z P@) K OB

ECEAQ0005 Electronic_Components_and_SensGi§ 3 (1|2 %%%EE:XJVSZZ 120 240 8 4 P(5) OB
4 ECEA00006 Electronic_TechnologfK 2 ﬁ%‘éﬁ:‘ggg 60 150 T P(3) OB

1BK —liczba punktéw ECTS przypisanych godzinonezajymagajcych bezpéredniego kontaktu nauczycieli i studentow
°Tradycyjna— T, zdalna— Z
3Egzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z wpisa nawiasie forra kursu kaicowego (w, ¢, |, s, p)
4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kurséwawiasie wpisaliczbe punktéw ECTS dla kurséw o charakterze praktycznym

6 KO - ksztatcenia og6lnego, PD — podstawowy, Kerlinkowy, S — specjaldciowy
W — wybieralny, Ob — obowzkowy




EAC_st_li

| 5 | ECEA00008 Systems_Theor3K 1|1 e | » | o0 3 1 T z P(2) K OB
Razem 10 4 ¢ 330 810 27 11 16
[3] Kursy wybieralne (minimum ...60... godzin w semestrze,..2.... punktow ECTS)
Tygodniowa Liczba Liczba Kurs/arupa kursow
L Kod Nazwa kursu/grupy kurséw (grap | liczba godzin Eymbil godzin pkt. ECTS Forma SI,Og grup
P kursu/ kurs6w erunk. _ kursu/ | soD no- 1 ©
. . ; efektu zajé grupy zali- | 0990 | porak.
grupy kurséw oznaczy symbolemGK) wl|é|1]|p| s| ksztat-cenia| ZZU| CNPS| 4czna BKL Kkurséw | czenia u.czeI‘; prakty- rodzaf typ’
niany cznyn?
1 Z puli uczelni Sport 4 KIECE_KO5 60 60 0 2 T z O 2 KO
2 Z puli uczelni Foreign language 4 K1ECE_U27 60 90 3 2 T Z (0] 3 KO
Razem 4 4 120 150 3 4 5
[4] Grupy kurséw wybieralnych (np. nazwa specjalnéci) (minimum ...0... godzin w semestrze, ...0.... punktow ETS)
Razem w semestrze:
taczna taczna taczna . . o charakt.
taczna liczba godzin liczba liczba liczba LI(I:EZC??Sp;n!(c’tOW prakey;
q 9 godzin godzin punktéw BKL & cznyn?
zZzy CNPS ECTS
w ¢ | p S
104 | 6 420 900 30 13 19
Semestr 4
[1] Kursy obowiazkowe liczba punktéw ECTS ...0....
[2] Grupy kurséw obowigzkowych liczba punktéw ECTS ...30....
Tygodniowa Liczba Liczba S Kurs/ KUrsé
Lp Kod Nazwa kursu/grupy kursow (grep | liczba godzin ngzil godzin pkt. ECTS iormai Sg&,— ursigrupa kursow
. - . ursu _
. kursu/ ) 'kursow efektu zajeé grupy sali. | 0gdino- o
grupy kurséw oznaczy symbolemGK) w | é¢|1|p]| s| ksztatcenia| ZzZU | CNPS| dczna Bkl | kurséw | czenia uczel- | charakt. | rodzaf typ’
niany4 prakty-
1BK —liczba punktéw ECTS przypisanych godzinonezajymagajcych bezpéredniego kontaktu nauczycieli i studentow 5

°Tradycyjna— T, zdalna— Z
3Egzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z wpisa nawiasie forra kursu kaicowego (w, ¢, |, s, p)
4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kurséwawiasie wpisaliczbe punktéw ECTS dla kurséw o charakterze praktycznym

6 KO - ksztatcenia og6lnego, PD — podstawowy, Kerlinkowy, S — specjaldciowy
W — wybieralny, Ob — obowzkowy




EAC_st_li

cznyn?
Programming Systems & K1ECE _W35
1 ECEA00010 Environmente GK 2 2 KiEcE uss | 60 120 4 2 T z P(2) K 0B
2 ECEA00012 Introduction_to_Microcontroller&K 3 2 ﬁlli(éEE—VL\gg 90 240 8 3 T E P(4) K OB
3 ECEA00009 Electronic_circuitsGK 2 2| 2 e e | %0 210 7 3 T E P(4) K OB
4 ECEA00019 Introduction to AutomatioGK 2 1 Nigegum | 45 105 4 2 T z P(4) K OB
5 ECEA00020 Introduction to Robotic&K 2 1 Nitee Ust | 45 105 3 2 T z P(4) K OB
6 ECEA00018 | Fundamentals_of TelecommunicatiGiK | 2 2 e Uy | 60 120 4 2 T z P(2) K OB
Razem 13 4 1 390 900 30 13 16
[3] Kursy wybieralne (minimum 0 godzin w semestrze, ...0.. punktéw ECTS)
[4] Grupy kurséw wybieralnych (np. nazwa specjalnéci) (minimum ...0... godzin w semestrze, ...0.... punktow ETS)
Razem w semestrze:
taczna taczna taczna . . o charakt.
bacona liosba doda iczba | liczba | liczba Hezba PUNKIOW| —praky-
aczna liczba godzin godzin godzin punktéw BKlzaqc cznyn?
zzy CNPS | ECTS
w ¢ | p S
13 9 1| 390 900 30 13 16
Semestr 5
[1] Kursy obowiazkowe liczba punktéw ECTS ...0....
[2] Grupy kurséw obowiazkowych liczba punktéw ECTS ...9....
Tygodniowa Liczba Liczba S Kurs/ KUrsé
Lp Kod Nazwa kursu/grupy kursow (grep | liczba godzin lig?;?]il godzin pkt. ECTS 'T(?Jrrrgj sgt?”- ursigrupa kursow
kurlfu/ ) ,kursci)wl ek efektu zajet grupy zali- ogoblno- o
grupy Kursow Oznaczy sympole ) w | ¢| 1| pl| s| ksztat-cenia| ZZU CNPS gczna BKl kurséw | czenia UCZ€‘|4- chaLakt. I’OdZaP typ7
niany prakty-

1BK —liczba punktéw ECTS przypisanych godzinonezajymagajcych bezpéredniego kontaktu nauczycieli i studentow

°Tradycyjna— T, zdalna— Z

3Egzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z wpisa nawiasie forra kursu kaicowego (w, ¢, |, s, p)

4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kurséwawiasie wpisaliczbe punktéw ECTS dla kurséw o charakterze praktycznym

6 KO - ksztatcenia og6lnego, PD — podstawowy, Kerlinkowy, S — specjaldciowy

W — wybieralny, Ob — obowzkowy
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cznyn?
1 ECEA00101 Computer_Network &K 2 2 e s | 60 120 4 2 T z P() K OB
2 K1ECE
ECEA00202 Microcontrollers GK 2 > 1 S 150 5 2,5 T E P(3) K OB
_U38 02
Razem 4 E 135 270 9 4,5 5
[3] Kursy wybieralne (minimum ...0... godzin w semestrze, .Q.... punktow ECTS)
[4] Grupy kurséw wybieralnych (np. nazwa specjalnéci)
(minimum ...225 godzin w semestrze, ...15. punktéw ECT; wybor 3 kurséw z 5 wymienionych)
Tygodniowa Liczba Liczba Kurs/grupa kursow
Kod Nazwa kursu/grupy kurséw (grep | liczba godzin Symbol godzin pkt. ECTS Formg | Spo-
L.p kursu/ KUrSOW kierunk. kursu/ | sop® ogolno 5
. , . efektu ksztat- e ru zali- B
grupy kurséw oznaczy symbolenGK) w¢|l]|p]|s cenia ZzZU CglP taczna T;flc k%rsrc)’)zv czenia u.czelé; CF,TZL?)'ft rodzaf typ’
niany cznyn?
1 ECEA00201 | Advanced Topics in RobotiasK | 2 2| 1| WEE Ve | 75 | 210 7 25 T P(5) K w
2 ECEA00102 Digital Signal ProcessingK 2 3 e s | 75 | 210 7 25 P(4) w
3 ECEA00203 Argfc')cr'r?rl)llj?:l{'/?seigfé;nd 2 2| 1 MiEce s os| 75 | 210 7 2,5 T z P(4) K w
4 ECEA00204 OptoelectronicsK 2 2| 1| Yiece vseoa| 75 | 210 7 2,5 T P() K w
ECEA00205 Wireless systemeK 3 2 e s | 75 | 210 7 25 T P(3) K w
Razem *(2/5) 225|630 21 7,5 >=1
Razem w semestrze:
taczna taczna taczna Liczba . o charakt.
. ] : punktow Kty-
taczna liczba godzin I'CZba "CZba "CZb‘? ECTS zag¢ pra 2’;
godzin godzin punktow BK™ czny!
zzy CNPS | ECTS
w ¢ | p |s
15 11| 6] 2 360 900 30 12 >=16

1BK —liczba punktéw ECTS przypisanych godzinonezajymagajcych bezpéredniego kontaktu nauczycieli i studentow
°Tradycyjna— T, zdalna— Z

SEgzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z wpisa nawiasie forra kursu kaicowego (w, c, |, s, p)
4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kurséwawiasie wpisaliczbe punktéw ECTS dla kurséw o charakterze praktycznym
6 KO - ksztatcenia og6lnego, PD — podstawowy, Kerlinkowy, S — specjaldciowy

W — wybieralny, Ob — obowzkowy




EAC st i
Semestr 6

[1] Kursy obowiazkowe

liczba punktéw ECTS ...0....

liczba punktéw ECTS ...4....

[2] Grupy kurséw obowiazkowych
Tygodniowa Liczba Liczba Kurs/aruna Kursow
Kod Nazwa kursu/grupy kursow (grep | liczba godzin| ~Symbol godzin pkt. ECTS Formd Spo- grup
L.p kursu/ KUrSOwW kierunk. kursu/ | sop ogolno 5
) ; ) efektu ieé grupy zali- :
grupy kurséw oznaczy symbolemGK) w | ¢é| 1| p| s| ksztat-cenia| ZZU | CNPS| dczna T;flc kurs%w czenia U_CZE|4' CF,TZL?;t rodzaf typ’
niany cznyn?
1 ECEA00103 Electroacoustic&K 2 2 KiEce Ues | 60 4 2 T z P(2) K OB
Razem 2 4 60 4 2 2
[3] Kursy wybieralne (minimum ...75... godzin w semestrze,..5.... punktow ECTS — wybdér tematu i grupy zagciowe)
Tygodniowa Liczba Liczba .
. .| Symbol . - Kurs/grupa kursow
L Kod Nazwa kursu/grupy kurséw (grep | liczba godzin| kierunk. godzin pkt. ECTS Form& SP; grup
p kursu/ kursow efektu - ZLrJLSpl;// igli- ogéino- )
grupy kursow oznaczy symbolemGK) wlé|l]p]|s kcsgrt]?;' ZzU | CNPS | deczna ;alflc kursow | czenia UCZEL‘ CPTZL?;_" rodzaf | typ’
niany cznyn?
1 ECEA00106 Team & preengineering project 3 KIECE K04 | 75 150 5 25 T z P(5)
Razem 3 75 150 5 25 5
8

1BK —liczba punktéw ECTS przypisanych godzinonezajymagajcych bezpéredniego kontaktu nauczycieli i studentow

°Tradycyjna— T, zdalna— Z

3Egzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z wpisa nawiasie forra kursu kaicowego (w, ¢, |, s, p)

4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kurséwawiasie wpisaliczbe punktéw ECTS dla kurséw o charakterze praktycznym
6 KO - ksztatcenia og6lnego, PD — podstawowy, Kerlinkowy, S — specjaldciowy

W — wybieralny, Ob — obowzkowy




EAC_st_li

[4] Grupy kurséw wybieralnych (np. nazwa specjalnéci)
(minimum ...225 godzin w semestrze, ...15. punktéw ECS; wybor 3 kurséw z 5 wymienionych)

Tygodniowa Liczba Liczba Kurs/grupa kursow
L Kod Nazwa kursu/grupy kursow (grep | liczba godzin| — Symbol godzin pkt. ECTS Form& S?g
P kursu/ kursow efektu ksstal v | gupy | san | ovoino| O
grupy kurséw oznaczy symbolemGK) wleli|pls cenia 77U Cg‘P taczna Eaff kursow | czenia | Uczel ;Tg;?;t rodzaf | typ’
niany cznyn?
1 ECEA00206 Control Systems Engineeri@K | 2 2| 1 KiEcE Use 1| 75 | 210 2,5 T E P(5) K W
ECEA00207 Embedded Systen@K 2 2| 1 U2 75 | 210 25 T E P(5) K w
3 ECEA00208 | Real Time Operating Systera& | 2 3 e a0 75 | 210 2,5 T E P(4) K w
4 ECEA00209 Lasers, F'beréémd Applications , 2 1| KIECEWS9.04| 75 | 519 7 25 T E P(4) K w
5 ECEA00210 Communrgtcvigsﬁséiste msand | , 2 1| KEce Useos| 75 | 210 7 2,5 T E P(4) K w
Razem 225 630 21 75 >=19
Razem w semestrze:
taczna taczna taczna . . o charakt.
; A . Liczba punktéw
. . liczba liczba liczba = prakty-
taczna liczba godzin godzin godzin punktow Ecgilza;c cznyn?
77U CNPS | ECTS
w ¢ | p
12 15| 5 360 900 30 12 >=19

1BK —liczba punktéw ECTS przypisanych godzinonezajymagajcych bezpéredniego kontaktu nauczycieli i studentow
°Tradycyjna— T, zdalna— Z
3Egzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z wpisa nawiasie forra kursu kaicowego (w, ¢, |, s, p)
4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kurséwawiasie wpisaliczbe punktéw ECTS dla kurséw o charakterze praktycznym

6 KO - ksztatcenia og6lnego, PD — podstawowy, Kerlinkowy, S — specjaldciowy
W — wybieralny, Ob — obowzkowy




EAC st i
Semestr 7

[1] Kursy obowiazkowe liczba punktéw ECTS ...0....

[2] Grupy kurs6w obowiazkowych liczba punktéw ECTS ...0....

[3] Kursy wybieralne (minimum 90 godzin w semestrze, ...24. punktéw ECTS

— wybér promotora i tematu pracy dyplomowe; wybér powadzacego seminarium; wybdr przedsihiorstwa do odbycia praktyki;)

Tygodniowa Liczba Liczba Kurs/arupa kursow
L Kod Nazwa kursu/grupy kurséw (grap | liczba godzin Eymbil godzin pkt. ECTS Form& SF,);' grup
P kursu/ kursow okt - ‘;l:{;l;/ zg“ ogoino- | _ 0
A 4 Za| - t.
grupy kurséw oznaczy symbolenGK) w [ ¢| | | p| s| ksztakcenia| ZZU | CNPS| dczna B}flc kurséw | czenia UFZEL: ‘;,,Z[j‘y_ rodzaf typ’
niany cznyn?
1 ECEA17105 Diploma seminar 2 KILECE _U24 30 30 3 1 T z P(2)
2 ECEA00106 Final project 12 K1ECE _U25 420 12 3 T E P(13)
3 ECEA16001Q Intership K1ECE_U23 180 6 6 T Z P(6)
4 Z puli uczelni Author Law 2 K1ECE_K02 30 60 2 1 T 4 (0] KO OB
5 Z puli uczelni Business 2 K1ECE_K03 30 30 1 1 T 4 (0] KO OB
Razem 120 720 24 12 21
4] Grupy kurséw wybieralnych (np. nazwa specjalnéci) (minimum ...90... godzin w semestrze, ...6.... punktOWCTS)
Tygodniowa Liczba Liczba .
\ . . - Kurs/grupa kursow
L Kod Nazwa kursu/grupy kurséw (grap | liczba godzin Szmﬁ' godzin pkt. ECTS 'T(Ofmaj f;’; grup
p._ kursu/ . 'kursc')w efektu ksztal- CNP zajec gl:LrJ?)l;/ zali- | ©0golno- Chaorakt_
grupy kurséw oznaczy symbolemGK) wle¢|ilpls cenia ZZU s ticzna | 51 | kursow | czenia u.czeIA; prakty- rodzaf typ’
niany cznyn?
1 ECEA00211 Electrotechnicssk 2 1 e aoor | 45 90 3 15 T P(1) w
ECEA00212 Medical Electronicsk 2 1| WEEO2) 45 90 3 15 T P(1) K w
3 ECEA00213 Fiber Optics TechnologgK 2 1 iEcE Ui | 45 90 3 15 T P(1) K w
4| ECEA00214 ElectronlcsSE)JrS:;siwable Energy , 1| WIECE W04 45 | 90 3 | 15| T z P(L) K w
5 ECEAQ0215 SatelIlte_ComrgllJ(nlcanon_NetworL 5 1| MECE W08 | g 90 3 15 T Z P() " w
1BK —liczba punktéw ECTS przypisanych godzinonezajymagajcych bezpéredniego kontaktu nauczycieli i studentow 10

°Tradycyjna— T, zdalna— Z

3Egzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z wpisa nawiasie forra kursu kaicowego (w, ¢, |, s, p)
4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kurséwawiasie wpisaliczbe punktéw ECTS dla kurséw o charakterze praktycznym
6 KO - ksztatcenia og6lnego, PD — podstawowy, Kerlinkowy, S — specjaldciowy

W — wybieralny, Ob — obowzkowy




EAC_st_li

6 EcEAOO216 | Virtualization anedKCIoud Computing , 2 KiEcE Wio 00| g 90 3 15 P@) W
7 ECEA00217 Machine learningsk 1 2 e a0y | 45 90 3 15 P(2) w
Selected topics in Atrtificial
8 ECEA00218 Intelligpenc oGK 2 1 EcE a0 on | 45 90 3 15 P(1) w
9 ECEA00219 Hybnd,\'lreetif/g(r)gg;nlcanon 1 1 1| G Vi | 45 90 3 15 P(2) w
10|  ECEA00220 Ultrasonic technologgk 1 2 KIECE We0 101 45 90 3 15 P(2) w
11 ECEA00221 Speech communicatiaBK 1 2 e ot | 45 90 3 15 P(2) w
Razem (2 Z CALEJ PULJ) 90 18( 6 3 >=2
Razem w semestrze:
taczna taczna taczna . . o charakt.
bacona liosba doda liczba | liczba | liczba Hozba punidow prakty-
aczna liczba godzin godzin godzin punktéw BKlzaqc cznyn?
77U CNPS ECTS
w ¢ | p s
920 180 6 3 >=23

1BK —liczba punktéw ECTS przypisanych godzinonezajymagajcych bezpéredniego kontaktu nauczycieli i studentow
°Tradycyjna— T, zdalna— Z

SEgzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z wpisa nawiasie forra kursu kaicowego (w, c, |, s, p)

4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kurséwawiasie wpisaliczbe punktéw ECTS dla kurséw o charakterze praktycznym

6 KO - ksztatcenia og6lnego, PD — podstawowy, Kerlinkowy, S — specjaldciowy
W — wybieralny, Ob — obowzkowy

11
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2. Zestaw egzamindéw w ukladzie semestralnym

1BK —liczba punktéw ECTS przypisanych godzinonezajymagajcych bezpéredniego kontaktu nauczycieli i studentow

°Tradycyjna— T, zdalna— Z

3Egzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z wpisa nawiasie forra kursu kaicowego (w, ¢, |, s, p)

Kod kursu Nazwy kurséw Kmzacych s¢ egzaminem Semestr
MAT001509 1. Math - Analysis 1 1
MAT001511 2. Math - Algebra GK
MAT001510 3. Math - Analysis 2 2
FZP001127 4, Physics
ECEA17004 5. Object oriented programming
ECEA00005 6. Electronic_Components_and_Sensors 3
ECEA00012 7. Introduction_to_Microcontrollers 4
ECEAO00009 8. Electronic_circuits GK
ECEA00102 9. Microcontrollers 5
ECEA00206 10. Control Systems Engineering GK 6
ECEA00207 11. Embedded Systems GK
ECEA00208 12. Real Time Operating Systems GK
ECEA00209 13. Lasers, Fibers and Applications GK
ECEA00210 14. Communication systems and networks GK

(WYBOR 3 Z WYMIENIONYCH 5)
ECEA00106 15.  Final project 7

4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kurséwawiasie wpisaliczbe punktéw ECTS dla kurséw o charakterze praktycznym

6 KO - ksztatcenia og6lnego, PD — podstawowy, Kerlinkowy, S — specjaldciowy
W — wybieralny, Ob — obowzkowy

12
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3. Liczby dopuszczalnego deficytu punktéw ECTS po poszegolnych semestrach

Semestr Dopuszczalny
deficyt punktéw ECTS
po semestrze
11
11
11
11
11
0

0

N[OOI WIN(F

1BK —liczba punktéw ECTS przypisanych godzinonezajymagajcych bezpéredniego kontaktu nauczycieli i studentow
°Tradycyjna— T, zdalna— Z

3Egzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z wpisa nawiasie forra kursu kaicowego (w, ¢, |, s, p)
4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kurséwawiasie wpisaliczbe punktéw ECTS dla kurséw o charakterze praktycznym
6 KO - ksztatcenia og6lnego, PD — podstawowy, Kerlinkowy, S — specjaldciowy
W — wybieralny, Ob — obowzkowy
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Opinia wydziatowego organu uchwatodawczego sagaurstudenckiego

Data knnazwisko i podpis przedstawiciela studentow

Data Podpiziekana

1BK —liczba punktéw ECTS przypisanych godzinonezajymagajcych bezpéredniego kontaktu nauczycieli i studentow
°Tradycyjna— T, zdalna— Z

3Egzamin — E, zaliczenie na ogenZ. W grupie kurséw po literze E lub Z wpisa nawiasie forra kursu kaicowego (w, ¢, |, s, p)
4Kurs/ grupa kurséw Ogdlnouczelniany — O

SKurs/ grupa kurséw Praktyczny — P. W grupie kurséwawiasie wpisaliczbe punktéw ECTS dla kurséw o charakterze praktycznym
6 KO - ksztatcenia og6lnego, PD — podstawowy, Kerlinkowy, S — specjaldciowy

W — wybieralny, Ob — obowzkowy

14



Zat. nr 4 do ZW 33/2012

WYDZIAL Elektroniki

Nazwa w jzyku polskim:

Nazwa w gzyku angielskim:
Kierunek studiow (jesli dotyczy):

Specjalnaé (jesli dotyczy):

KARTA PRZEDMIOTU

Metrologia
Metrology

Electronic and Computer Engineering

Stopien studiow i forma: l, stacjonarna
Rodzaj przedmiotu: obowigzkowy
Kod przedmiotu ECEA00001
Grupa kursow TAK
Wykiad Cwiczenia | Laboratorium Projekt Seminariuny
Liczba godzin zaj¢ 15 15 30
zorganizowanych w Uczeln
(2zV)
Liczba godzin catkowitego 30 30 60
naktadu pracy studenta
(CNPS)
Forma zaliczenia Zaliczenie | Zaliczenie | Zaliczenie na
na ocen na oceg ocerg
Dla grupy kurséw zaznaczy X
kurs kaicowy (X)
Liczba punktow ECTS 4
w tym liczba punktéw 1 1
odpowiadajca zagciom
o charakterze praktycznym (P)
w tym liczba punktéw ECTS 0,5 0,5 1
odpowiadajca zagciom
wymagajicym bezpéredniego
kontaktu (BK)

*niepotrzebne skigi¢

WYMAGANIA WST EPNE W ZAKRESIE WIEDZY, UMIEJ ETNOSCI | INNYCH

KOMPETENCJI

C2 — Zdobycie wiedzy z zakresu techniki pomiarowltasci elektrycznych i nieelektrycznych

CELE PRZEDMIOTU
C1 — Zdobycie wiedzy z zakresu teorii pomiaru

C3 — Zdobycie wiedzy i umigfnoici analizy wynikdw pomiarow
C4 — Nabycie umigjnosci planowania i wykonywania pomiarow

C5 — Nabycie umiginosci przygotowania sprawozda przeprowadzonych pomiarow




PRZEDMIOTOWE EFEKTY KSZTALCENIA

Z zakresu wiedzy:

PEK_WO01 — objénia podstawowe pegia z zakresu metrologii
PEK_WO02 — ttumaczy metody analizy wynikow pomiarow
PEK W03 - opisuje budaw dziatanie przyrgdéw pomiarowych
PEK_W04 — charakteryzuje pomiary wietkoelektrycznych
PEK_WO05 — charakteryzuje pomiary wietkonieelektrycznych

Z zakresu umietnosci:
PEK_UO1 — zna zastosowania oraz potrafi wykorzyatyvobstugiwa przyrzdy pomiarowe
PEK _UOQ2 — potrafi zaplanowa wykona pomiary podstawowych wielkoi elektrycznych
PEK UO03 — potrafi zastosowg@odstawowe prawa i twierdzenia w stosunku do oldwmod

pomiarowych

PEK_U04 — potrafi analizowanyniki pomiaréw oraz wskazywamazliwe zrodta bkdow

PEK _UO5 — potrafi spogtizat protokét i przygotowa sprawozdanie z przeprowadzonych pomiarg

TRESCI PROGRAMOWE

Forma zajeé¢ - wyktad

Liczba godzin

Wyl | Wprowadzenie do metrologii 1
Wy2 | Jednostki i uktady miar; wzorce wiellad elektrycznych, cgstotliwosci i 2

czasu
Wy3 | Bezpdrednie i pérednie metody pomiarowe 1
Wy4 | Doktadng¢ pomiardw i podeicia do jej szacowania 2
Wy5 | Metody analizy wynikéw pomiaréw 1
Wy6 | Ogdlna charakterystyka przgddw pomiarowych; budowa i dziatanie 1

miernikdw analogowych
Wy7 | Budowa i dziatanie miernikdéw cyfrowych i miknazesorowych 1
Wy8 | Pomiary wielkéci elektrycznych statych w czasie 1
Wy9 | Pomiary parametrow sygnatow 1
Wy10 | Pomiary wielkéci elektrycznych zmiennych w czasie 1
Wy11 | Pomiary impedancji elektrycznej 1
Wy12 | Zasady pomiaréw wielkoi nieelektrycznych 1
Wy13 | Podsumowanie wiedzy z metrologii 1

Suma godzin 15

Forma zaje¢ - éwiczenia Liczba godzin
Cwl | Zagcia organizacyjne 1
Cw2 | Podstawowe prawa i twierdzenia dla obwoddéw eyekhych 4
Cw3 | Bledy graniczne pomiardéw bezfrednich 2
Cw4 | Analiza pomiaréw naptia i padu 2
Cw5 | Bledy graniczne pomiaréw geednich 2
Cw6 | Analiza pomiaréw rezystancji elektrycznej 2
Cw7 | Podsumowanie umigosci 2
15

Suma godzin

W



Forma zaje¢ - laboratorium Liczba godzin
Lal | Organizacja pracy i zasady bezpiésrera w laboratorium 3
La2 | Przyrady pomiarowe — zastosowanie i obstuga 3
La3 | Oscyloskop — zasada dziatania, zastosowairtistiiga 3
La4 | Pomiary nagcia statego 3
La5 | Pomiary prdu statego 3
La6 | Pomiary rezystancji elektrycznej 3
La7 | Pomiary parametréwodel napiciowych i pgdowych 3
La8 | Pomiar wartéci skutecznej napé okresowych 3
La9 | Pomiar cgstotliwoici i fazy sygnatéw okresowych 3
Lal0 | Termin rezerwowy / praca wtasna 3
Suma godzin 30
STOSOWANE NARZEDZIA DYDAKTYCZNE
N1. Wyktad tradycyjny z wykorzystaniem prezentajiltimedialnych
N2. Pisemne instrukcje do z4j
N3. Dyskusja rozwizywanych problemow
N4. Krétkie sprawdziany z przygotowania doezaj
N5. Sporadzanie protokotéw i sprawozila przeprowadzonych pomiaréw
N6. Konsultacje indywidulane
N7. Praca wlasna
OCENA OSIAGNIECIA PRZEDMIOTOWYCH EFEKTOW KSZTALCENIA
Ocery (F — formupca (w | Numer efektu Sposbb oceny aginiccia efektu ksztalcenia
trakcie semestru), P — ksztalcenia
podsumowujca (na
koniec semestru)
F1 PEK WO01-WO05 Test kaowy
F2 PEK _UO03, Pisemne kartkéwki, dyskusje, kolokwium
PEK U04 zaliczapce
F3 PEK UO01, Pisemne kartkowki, dyskusje, protokoty i
PEK UO02, sprawozdania
PEK_UO05

P=(F1+ F2+F3)/3 (ocena pozytywna pod waremkiF1>2 i F2>2 i F3>2)




LITERATURA PODSTAWOWA | UZUPELNIAJ ACA

LITERATURA PODSTAWOWA.:

[1] Czichos H., Saito T., Smith L.E.: Springer HandbobKetrology and Testing. Springer-
Verlag, Berlin Haidelberg, 2011.

[2] Bucher J.L. (ed.): The Metrology Handbook (2nd Bdit, Quality Press, Milwaukee, WI
2012

[3] Webster J.G. (ed.): Measurement, InstrumentationSemsors Handbook. CRC Press LLC,
Boca Raton 1999.

[4] Guide to the Expression of Uncertainty in Measur@mi&O/IEC Guide 98-3:2008.

LITERATURA UZUPEtNIAJ ACA:

[5] Chwaleba A., Poriski M., Siedlecki A.: Metrologia elektryczna. WNWarszawa 2003.

[6] Sydenham P.H .(ed.): Handbook of Measurements1€d. John Wiley & Sons Ltd.,
Chichester 1982.

[7] Tumaaski S.: Technika pomiarowa. WNT, Warszawa 2007-2013

OPIEKUN PRZEDMIOTU (IMI E, NAZWISKO, ADRES E-MAIL)

Dr hab. inz. Adam Polak, prof. uczel., adam.polak@pwr.edu.pl




Zat. nr 4 do ZW 33/2012

WYDZIAL Elektroniki

Nazwa w jzyku polskim:

Nazwa w gzyku angielskim:
Kierunek studiow (jesli dotyczy):

Specjalnaé (jesli dotyczy):

KARTA PRZEDMIOTU

Metrologia
Metrology

Electronic and Computer Engineering

Stopien studiow i forma: l, stacjonarna
Rodzaj przedmiotu: obowigzkowy
Kod przedmiotu ECEA00001
Grupa kursow TAK
Wykiad Cwiczenia | Laboratorium Projekt Seminariuny
Liczba godzin zaj¢ 15 15 30
zorganizowanych w Uczeln
(2zV)
Liczba godzin catkowitego 30 30 60
naktadu pracy studenta
(CNPS)
Forma zaliczenia Zaliczenie | Zaliczenie | Zaliczenie na
na ocen na oceg ocerg
Dla grupy kurséw zaznaczy X
kurs kaicowy (X)
Liczba punktow ECTS 4
w tym liczba punktéw 1 1
odpowiadajca zagciom
o charakterze praktycznym (P)
w tym liczba punktéw ECTS 0,5 0,5 1
odpowiadajca zagciom
wymagajicym bezpéredniego
kontaktu (BK)

*niepotrzebne skigi¢

WYMAGANIA WST EPNE W ZAKRESIE WIEDZY, UMIEJ ETNOSCI | INNYCH

KOMPETENCJI

C2 — Zdobycie wiedzy z zakresu techniki pomiarowltasci elektrycznych i nieelektrycznych

CELE PRZEDMIOTU
C1 — Zdobycie wiedzy z zakresu teorii pomiaru

C3 — Zdobycie wiedzy i umigfnoici analizy wynikdw pomiarow
C4 — Nabycie umigjnosci planowania i wykonywania pomiarow

C5 — Nabycie umiginosci przygotowania sprawozda przeprowadzonych pomiarow




PRZEDMIOTOWE EFEKTY KSZTALCENIA

Z zakresu wiedzy:

PEK_WO01 — objénia podstawowe pegia z zakresu metrologii
PEK_WO02 — ttumaczy metody analizy wynikow pomiarow
PEK W03 - opisuje budaw dziatanie przyrgdéw pomiarowych
PEK_W04 — charakteryzuje pomiary wietkoelektrycznych
PEK_WO05 — charakteryzuje pomiary wietkonieelektrycznych

Z zakresu umietnosci:
PEK_UO1 — zna zastosowania oraz potrafi wykorzyatyvobstugiwa przyrzdy pomiarowe
PEK _UOQ2 — potrafi zaplanowa wykona pomiary podstawowych wielkoi elektrycznych
PEK UO03 — potrafi zastosowg@odstawowe prawa i twierdzenia w stosunku do oldwmod

pomiarowych

PEK_U04 — potrafi analizowanyniki pomiaréw oraz wskazywamazliwe zrodta bkdow

PEK _UO5 — potrafi spogtizat protokét i przygotowa sprawozdanie z przeprowadzonych pomiarg

TRESCI PROGRAMOWE

Forma zajeé¢ - wyktad

Liczba godzin

Wyl | Wprowadzenie do metrologii 1
Wy2 | Jednostki i uktady miar; wzorce wiellad elektrycznych, cgstotliwosci i 2

czasu
Wy3 | Bezpdrednie i pérednie metody pomiarowe 1
Wy4 | Doktadng¢ pomiardw i podeicia do jej szacowania 2
Wy5 | Metody analizy wynikéw pomiaréw 1
Wy6 | Ogdlna charakterystyka przgddw pomiarowych; budowa i dziatanie 1

miernikdw analogowych
Wy7 | Budowa i dziatanie miernikdéw cyfrowych i miknazesorowych 1
Wy8 | Pomiary wielkéci elektrycznych statych w czasie 1
Wy9 | Pomiary parametrow sygnatow 1
Wy10 | Pomiary wielkéci elektrycznych zmiennych w czasie 1
Wy11 | Pomiary impedancji elektrycznej 1
Wy12 | Zasady pomiaréw wielkoi nieelektrycznych 1
Wy13 | Podsumowanie wiedzy z metrologii 1

Suma godzin 15

Forma zaje¢ - éwiczenia Liczba godzin
Cwl | Zagcia organizacyjne 1
Cw2 | Podstawowe prawa i twierdzenia dla obwoddéw eyekhych 4
Cw3 | Bledy graniczne pomiardéw bezfrednich 2
Cw4 | Analiza pomiaréw naptia i padu 2
Cw5 | Bledy graniczne pomiaréw geednich 2
Cw6 | Analiza pomiaréw rezystancji elektrycznej 2
Cw7 | Podsumowanie umigosci 2
15

Suma godzin

W



Forma zaje¢ - laboratorium Liczba godzin
Lal | Organizacja pracy i zasady bezpiésrera w laboratorium 3
La2 | Przyrady pomiarowe — zastosowanie i obstuga 3
La3 | Oscyloskop — zasada dziatania, zastosowairtistiiga 3
La4 | Pomiary nagcia statego 3
La5 | Pomiary prdu statego 3
La6 | Pomiary rezystancji elektrycznej 3
La7 | Pomiary parametréwodel napiciowych i pgdowych 3
La8 | Pomiar wartéci skutecznej napé okresowych 3
La9 | Pomiar cgstotliwoici i fazy sygnatéw okresowych 3
Lal0 | Termin rezerwowy / praca wtasna 3
Suma godzin 30
STOSOWANE NARZEDZIA DYDAKTYCZNE
N1. Wyktad tradycyjny z wykorzystaniem prezentajiltimedialnych
N2. Pisemne instrukcje do z4j
N3. Dyskusja rozwizywanych problemow
N4. Krétkie sprawdziany z przygotowania doezaj
N5. Sporadzanie protokotéw i sprawozila przeprowadzonych pomiaréw
N6. Konsultacje indywidulane
N7. Praca wlasna
OCENA OSIAGNIECIA PRZEDMIOTOWYCH EFEKTOW KSZTALCENIA
Ocery (F — formupca (w | Numer efektu Sposbb oceny aginiccia efektu ksztalcenia
trakcie semestru), P — ksztalcenia
podsumowujca (na
koniec semestru)
F1 PEK WO01-WO05 Test kaowy
F2 PEK _UO03, Pisemne kartkéwki, dyskusje, kolokwium
PEK U04 zaliczapce
F3 PEK UO01, Pisemne kartkowki, dyskusje, protokoty i
PEK UO02, sprawozdania
PEK_UO05

P=(F1+ F2+F3)/3 (ocena pozytywna pod waremkiF1>2 i F2>2 i F3>2)




LITERATURA PODSTAWOWA | UZUPELNIAJ ACA

LITERATURA PODSTAWOWA.:

[1] Czichos H., Saito T., Smith L.E.: Springer HandbobKetrology and Testing. Springer-
Verlag, Berlin Haidelberg, 2011.

[2] Bucher J.L. (ed.): The Metrology Handbook (2nd Bdit, Quality Press, Milwaukee, WI
2012

[3] Webster J.G. (ed.): Measurement, InstrumentationSemsors Handbook. CRC Press LLC,
Boca Raton 1999.

[4] Guide to the Expression of Uncertainty in Measur@mi&O/IEC Guide 98-3:2008.

LITERATURA UZUPEtNIAJ ACA:

[5] Chwaleba A., Poriski M., Siedlecki A.: Metrologia elektryczna. WNWarszawa 2003.

[6] Sydenham P.H .(ed.): Handbook of Measurements1€d. John Wiley & Sons Ltd.,
Chichester 1982.

[7] Tumaaski S.: Technika pomiarowa. WNT, Warszawa 2007-2013

OPIEKUN PRZEDMIOTU (IMI E, NAZWISKO, ADRES E-MAIL)

Dr hab. inz. Adam Polak, prof. uczel., adam.polak@pwr.edu.pl




Zat. nr 4 do ZW 64/2012

FACULTY W4 / DEPARTMENT K4
SUBJECT CARD
Name in Polish Technologia elektroniczna
Name in English Electronic technology
Main field of study (if applicable): ECE
Specialization (if applicable): ...................o.c.i
Level and form of studies: 1st/2rd* level, full-tme /part-time*
Kind of subject: obligatory / eptional / university-wide*
Subject code ECEA00006
Group of courses YES FNO*

Lecture Classes Laboratory  |Project Seminar

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

Number of hours of 60 90
total student workload
(CNPS)

Form of crediting Examination / |Examination / [Examinatien/ |Examination/ [Examination /
crediting with  [crediting with  |crediting with  |crediting with  |crediting with
grade* grade* grade* grade* grade*

For group of courses X
mark (X) final course

Number of ECTS points 5

including number (¢ 3
ECTS points for practic|
(P) classe

including number ¢ 1 1
ECTS points for dire
teacherstudent conta

(BK) classe

)

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1.
2.
3
\

SUBJECT OBJECTIVES
C1 Earning fundamental knowledge in designing meahand electronic units
C2 Earning fundamental knowledge in the field oth@mnical units production
C3 Earning fundamental knowledge in the field @célonic units production
C4 Getting skills in a design of electronic and hesdcal devices




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 — Student knows the principles used insigtleand documentation preparation
processes of mechanical units
PEK_WO02 — Student possesses knowledge requirdibtuse a technology of mechanical uhit
production
PEK_WO03 — Student knows the principles used insggtbeprocess of electronic units
PEK_ W04 — Student possesses knowledge requirdtbtuse a technology of electronic unift
production
PEK_WO05 — Student knows the principles of testilegteonic units
relating to skills:
PEK_UO1 - Student can use software tools in a nmechladesign process
PEK_UO02 - Student can effectively use datasheedsdigsign process
PEK _UO03 - Student can use software tools in artrel@c design process
PEK_UO04 - Student can choose a right productiomigogy for designed unit
relating to social competences:
PEK_KO01
PEK K02
PROGRAMME CONTENT
Form of classes - lecture Egﬂger of
Lec 1 {Introduction to design process of electronic andmeical units. 2
CAD/CAE software tools.
Lec 2 [Fundamentals of technical drawing. Drawing ruleskatches and cross- 2
sections.
Lec 3 |Principles of dimensioning and technical documeorgpreparation. 2
Lec 4 [Fundamentals of mechanical unit production. Priesipf choosing a 4
Lec 5 [production technology, material and machine tool.
Lec 6 |Production technology of electronic componentsctieal and thermal 6
Lec 7 [parameters and available packages. Componentisalégking into
Lec 8 [account their working conditions.
Lec 9 [Production technology of printed circuit boardsodRrction and design of 4
Lec 10PCBs and their parameters optimization.
Lec 11Electronic circuits assembly technology. RevievpiEctical solutions. 4
Lec 17
Lec 13Reliability of electronics devices. Review of tasd examination methods. 4
Lec 14Introduction to IPC norms.
Lec 13Summary 2
Total hours 30
Form of classes — laboratory Number of
hours
Lab 1 |Introduction to CAD software tool 2
Lab 2 |Sketches and constraints in 2D 4
Lab 3
Lab 4 |Creating solids 4
Lab 5




Lab 6 |Designing cases. Electronic circuits and electrafmaaical components 2
integration
Lab7 |Creating a documentation of a project 2
Lab 8 | Summary 1
Total hours 15
Form of classes - laboratory Number of
hours
Lab 1 |Introduction to software tools for designing pruhigrcuit boards 2
Lab 2 |Components libraries design 2
Lab 3 |Creating schematics 2
Lab 4 |Design of a single-layer PCB 2
Lab 5 |Hierarchical projects 2
Lab 6 |Design of a multi-layer PCB 2
Lab 7 |Creating a documentation of a project 2
Lab 8 [Summary 1
Total hours 15
TEACHING TOOLS USED
N1. Lecture with a usage of a chalkboard and aimettia presentation
N2. Laboratory classes — discussion of used solutio
N3. Consultations
N4. Independent work — preparation to laboratoagsts
N5. Independent work — self-study and preparaticimial test
EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT
Evaluation (F — Educational effect|Way of evaluating educational effect achievement
forming (during number

semester), P —

concl

semester end)

uding (at

F1 PEK_WO01-05 Written test

F2 PEK_UO01-02 Tests, assessment of laboratory aadkreports
F3 PEK_U03-04 Tests, assessment of laboratory aadkreports
P = 0.6*F1+0.2*F2+0.2*F3, all forming grades hawvée positive

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Introduction to Basic Electricity and Electrosi¢echnology, Earl D. Gates, Delmar Cengage Learning
[2] Practical Electronics for Inventors, Paul S&h&imon Monk, Tab Books, 3rd edition

[3] The

Circuit Designer's Companion, Peter Wilsoewies, 3rd edition

[4] An Introduction to Mechanical Engineering, Jtren Wickert, Kemper Lewis, CL Engineering, 3rd iedit

[5] Tec

hnical Drawing for Engineering Communicati@gvid E. Goetsch, Raymond L. Rickman, William S. ®hBlelmar
Cengage Learning, 7th edition

SECONDARY LITERATURE:

[1] Electronic Components and Technology, Stephemg®me, CRC Press, 3rd edition
[2] Electronic, Magnetic and Optical Materials, &ap Fulay, Jung-Kun Lee, CRC Press

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)




Grzegorz Budzyn, grzegorz.budzyn@pwr.edu.pl




Zat. nr 4 do ZW 33/2012

WYDZIAL ELEKTRONIKI

KARTA PRZEDMIOTU
Nazwa w jzyku polskim Programowanie w praktyce irzyniera i naukowca
Nazwa w jzyku angielskim Scientific & Engineering Programmirg
Kierunek studiow (jesli dotyczy): Electronic and Computer Engineering
Specjalna¢ (jesli dotyczy): ....ovivviiiiiiiiinnnn.
Stopien studidéw i forma: | stopien, stacjonarna

Rodzaj przedmiotu: obowizkowy
Kod przedmiotu ECEA00007
Grupa kursow TAK
Wyktad Cwiczenia | Laboratorium| Projekt Seminarium
Liczba godzin zaj¢ 30 30
zorganizowanych w Uczeln
(2zV)
Liczba godzin catkowitego 60 90
naktadu pracy studenta
(CNPS)
Forma zaliczenia zaliczenie zaliczenie na
na ocep* ocerg*
Dla grupy kurséw zaznaczy X
kurs kaicowy (X)
Liczba punktow ECTS 5
w tym liczba punktéw 0 3
odpowiadajca zagciom
o charakterze praktycznym (F
w tym liczba punktéw ECTS 1 1
odpowiadajca zagciom
wymagajcym bezpéredniego
kontaktu (BK)

*niepotrzebne skigi¢

WYMAGANIA WST EPNE W ZAKRESIE WIEDZY, UMIEJ ETNOSCI | INNYCH
KOMPETENCJI

1. Podstawowe umigosci programowania strukturalnego i obiektowego

\

CELE PRZEDMIOTU
C1 Zapoznanie z nagdziami isrodowiskami programistycznymi wykorzystywanymi wapy
inzyniera i naukowca
C2 Rozwinkcie umiegtnosci wykorzystania nakgizi do obliczé symbolicznych i symulacji
numerycznych
C3 Wyjasnienie problematyki i zasad pegbwania przy przygotowaniu eksperymentu i jego
implementacji wsrodowiskach programistycznych




PRZEDMIOTOWE EFEKTY KSZTALCENIA
Z zakresu wiedzy:
PEK_WO01 — zna podstawowe nedizia programistyczne wykorzystywane przezymera i
naukowca
PEK_WO02 — rozumie relfazy specyfikacji i implementacji systemu/ekspeeyrtu
PEK_WO03 - rozumie relwtasciwego doboru nardzi
PEK_WO04 — zna metody wizualizacji i analizy wynikéw
PEK_WO05 — znarodowisko i gzyk programowania MATLAB
PEK_WO06 — zndrodowisko i gzyk programowania Mathemetica

Z zakresu umiegnosci:

PEK _UO1 — potrafi wykorzystasrodowisko MATLAB

PEK _UO02 — potrafi wykorzystasystem Mathematica

PEK _UO03 — potrafi modelowa symulowa& zachowanie uktadéw dynamicznych
PEK_UO04 — potrafi przeprowadzpodstawowe obliczenia symboliczne

PEK _UOQ5 — porafi pozyskiwawizualizowa i analizow& dane pomiarowe

Z zakresu kompetencji spotecznych:
PEK _KO01 — rozumie potrzelsamoksztalcenia i wspoétdzielenia wiedzy

TRESCI PROGRAMOWE

Forma zajeé - wyktad Liczba godzin

Wyl |Wprowadzenie. Przegl zada stawianych inynierom i naukowcom 2

Specyfikacji i implementacja systemu/eksperymeWizualizacja
uzyskiwanych wynikéw i ich analiza

w

Przeghd narzdzi programistycznych iryniera/naukowcazggyki i
srodowiska programistyczne, biblioteki, silniki fiay

Wy4 |Wprowadzenie do systemu Mathematica

Wy5 |Réwnania raniczkowe w systemie Mathematica

Obliczenia symboliczne w zastosowaniu do modeloavaktaddw
dynamicznych w systemie Mathematica

Wy7 | Akwizycja danych i generowanie kodu w systemie Mathatica

Wy8 |Wprowadzenie dérodowiska MATLAB

Wy9 |Wprowadzenie dérodowiska Simulink

Wy10 | Rownania raniczkowesrodowisku MATLAB

Wy11 | Metody numeryczne \érodowisku MATLAB

NINININDIEAIN N NP W

Wy12 | Akwizycja danych i sterowanie svodowisku MATLAB

w
o

Suma godzin

Forma zaje¢ - laboratorium Liczba godzin

Lal Wprowadzenie do nagdzi wywanych w laboratorium i jeggodowiska | 2

La2 Podstawy programowania w systemie Mathematica

6
La3 Symulacja zachowania uktadéw dynamicznych w systdviathematica | 4
La4 Modelowanie uktadéw dynamicznych z wykorzystanidsticzen 4
symbolicznych w systemie Mathematica

La5 Podstawy programowania ésodowisku MATLAB

O

La6 Symulacja zachowania uktadéw dynamicznyckredowisku MATLAB

I

La7 Zastosowanigrodowiska MATLAB do akwizycji danych pomiarowych,




ich wizualizacji i analizy

Suma godzin 30

STOSOWANE NARZEDZIA DYDAKTYCZNE

N1. Wyktad tradycyjny z wykorzystanie wideoprojetdo
N2. Laboratorium

N3. Konsultacje

N4. Praca wlasna — przygotowanie dozzdgboratoryjnych
N5. Praca wilasna — studia literaturowe

OCENA OSIAGNIECIA PRZEDMIOTOWYCH EFEKTOW KSZTALCENIA

Oceny (F — formupca Numer efektu Sposo6b oceny aginiccia efektu ksztatcenia
(w trakcie semestru), A ksztatcenia
— podsumowujca (na
koniec semestru)

F1 EK_WO1, test
PEK_WO6;
PEK_KO1

F2 PEK_UO1, Udziat w zagciach, test
PEK_UOQG6;
PEK_KO02

P =0,4*F1 + 0,6*F2

LITERATURA PODSTAWOWA | UZUPELNIAJ ACA

LITERATURA PODSTAWOWA:
[1]
[2]
[3]
[4]

LITERATURA UZUPEtNIAJ ACA:

[1] notatki z wyktadu
[2] zasoby internetowe

OPIEKUN PRZEDMIOTU (IMI E, NAZWISKO, ADRES E-MAIL)

Robert Muszynski, robert.muszynski@pwr.edu.pl




Zat. nr 4 do ZW 64/2012

FACULTY ELECTRONICS
SUBJECT CARD

Name in Polish Teoria Systéw
Name in English Systems Thegor
Main field of study: Electronic andComputer Engineering
Level and form of studies: 1 level, full-time
Kind of subject: obligatory
Subject code: ECEA00008
Group of courses: YES
Lecture Classes Laboratory [Project [Seminar
Number of hours of organized classeg in 15 15
University (ZzZU)
Number of hours of total student 30 60
workload (CNPS)
Form of crediting crediting withcrediting with
grade grade
For group of courses mark (X) final X
course
Number of ECTS points : 3
including number of ECTS points for 2
practical (P) classes
including number of ECTS points for 0,5 0,5
direct teacher-student contact (BK) clagses

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
K1ECE_W1, KIECE W02, KIECE _U01, KIECE _U02

SUBJECT OBJECTIVES
C1 Acquisition of the knowledge about the metholdsepresentation of systems, and about
classification of systems
C2 Acquisition of the basic knowledge about préipsrof the compound systems, including syste|
of cascade structure, parallel structure, feedk#rcikcture, and mixed structures
C3 Acquisition of the knowledge in the formulatipgpblems and problem solving in the areas of
identification, recognition, analysis, decision nmak and control
C4 Acquiring skills in creating the mathematicaldels of the system and the formal knowledge
representation of the system in a form of bloclgchas and graphs structures
C5 Acquiring skills in designing and implementiagorithms for solving simplproblems in the are
of identification, classification and control

ms




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_WO01 is familiar with the representations & kmowledge about a system, and knows
the methods of creating a mathematical model osylséem

PEK_WO02 knows properties of the compound systdrmstsires

PEK _WO03 is familiar with the ways of formulatingd solving problems in the basic aregs
of identification, recognition, analysis, decisimaking, and control ...

relating to skills:

PEK _UO1 is able to construct a linear model inrttarix form for the static and dynamic
systems

PEK _UOQ2 is able to aggregate the systems of effitestructures

PEK_UO3 is able to choose and is able to use @eprgorithm for solving a simple problem
in systems area

PROGRAMME CONTENT

Form of classes - lecture Number of hours
Lec1 Basic concepts. Systems approach as a universaEvxamples. 1
Creating input-output systems. Systems classitoati
Lec 2 Methods of knowledge representation of the systdathematical 2

models. State space. Block Diagram. Graphs strestinowledge
representation on logical level — Expert systems.

Lec 3 The structure of compound systems — cascade (s#rggstem), 2
parallel, feedback, and mixed. Aggregation and dgxmsition.

Lec 4 Identification of the static systems. Measureshefduality of the 2
model. Identification algorithms. Examples.

Lec 5 Recognition (classification) of the system. Simq@eognition 2
algorithms (NN and NM). Practical examples.

Lec 6 Task analysis and decision making for static systein 2
comprehensive example.

Lec7 Task analysis for dynamic systems. Finding stajedtory for 2
discrete case.

Lec 8 Control problem. Review of methods for solving. Ttea of 2
adaptive control with model identification.
Total hours 15

Form of classes - class Number of hours

Cl1 Organizational issues. Short repetition of mattgebra. Creatingn 2
exemplary static input-output system

Cl2 Description of simple systems in block-diagram fand by matrix 2

equations. Description of systems by using othen$oof
knowledge representation.

Cl3 Solving the problems for systems of the differeanicures. Finding 2
the model of the aggregated system.
Cl4 Solving the problems of identification of systenysusing the 2

identification algorithms. Finding the best modelsdifferent
quality criteria.




Cl5 Solving the problems of recognition - applicatidiNdN and NM 2
algorithms in practical issues

Cl6 Solving the problems of analysis of static systamd decision 2
making for static systems

Cl7 Finding the state trajectories for dynamical systéon sample 2
descriptions of discrete state space.

Cl 8 Solving the exemplary tasks concerning progranhefdourse 1
(repetition — preparing for the final test)
Total hours 15

TEACHING TOOLS USED

N1. Lecture with multimedia resources
N2. Presentation of synthetic training issues (&hiGuminutes - by the teacher)
N3. Solving the tasks designated by the teacf@lowed by discussion
N4. Tutorials — short written test
N5. Consultations
N6. Own work - preparation for exercise
N7. Own work - self-study, preparation for the fitest
EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming Educational effect numbg#/ay of evaluating educational effect

(during semester), P — achievement

concluding (at semester end)

F1 PEK_WO01, PEK_WO02, |Activity on lectures; percentage of the
PEK_WO03 correct answers on the final test

F2 PEK_UO01, PEK_U02, |Activity on classes (exercises); result
PEK_UO3 the written tests concerning selected

exercises

P = 0.4*F1 + 0.6*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Koszatka L., Kurzyski M., Tasks and Problems of Identification, Experimertt Recognitio
/Zbior zadai i problemoéw z teorii identyfikacji, eksperymentoZzpoznawania@QWPWr,
Wroctaw, 1991 /in Polish/

[2] Bubnicki Z., Fundamentals of Management Information Syst@uodstawy
informatycznych systemoéw zgazania/ OWPWr, Wroctaw, 1993 /in Polish/.

[3] Cichosz J.,An introduction to system identificatioseries: Advanced Informatics and Con
PWr., 2011.

—

SECONDARY LITERATURE:

References recommended by the lectairére end of each lecture.
SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)
Dr Leszek Koszatka, e-mail: leszek.kpalka@ pwr.wroc.pl




Zat. nr 4 do ZW 64/2012

FACULTY ...W-4... | DEPARTMENT..................
SUBJECT CARD

Name in Polish ...... Uktady Elektroniczne...........
Name in English ...... Electronic Circuits...............
Main field of study (if applicable): ...... Elektronics..........

Specialization (if applicable): ...................ooii.
Level and form of studies: 1stlevel, full-time

Kind of subject: obligatory

Subject code ... ECEAQ00009....

Group of courses YES

Lecture Classes Laboratory  |Project Seminar

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

Number of hours of 60 90 60
total student workloadl
(CNPS)

Form of crediting Examination-/ |Examination/ [Examination/ [Examinatien/ [Examination /
crediting with  [crediting with  |crediting with  |crediting with  |crediting with
grade* grade* grade* grade* grade*

For group of courses X
mark (X) final course

Number of ECTS points 7

including humber (¢ 3 2
ECTS points for practic|
(P) classe

including humber (¢ 1 1 1
ECTS points for dire
teacherstudent conta

(BK) classe

)

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

SUBJECT OBJECTIVES
C1: Earning the knowledge in construction, way pém@tion and properties of basic electrg
circuits as well as trends in development of them.
C2: Getting ability in design of elementary eleaimocircuits
C3: Familiarize with SPICE-like systems for elediiocircuits analysis.
C4: Getting skills in assembling of electronic aits.
C5: Gaining skills in measurements using multimeteope, function generator.
C6: Gaining skills in report publication.

nic



SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01: Student explains the construction and @fagperation of basic electronic circuifs
PEK_WO02:Student describes the basic technics ofrel&c circuits analysis and design
(including computer add technics)
PEK_WO03: Student characterizes the trends in @eictcircuits development

relating to skills:

PEK_UO1: Student can design elementary electrargait according to requirements and
using proper methods, technics and tools, (incy@RICE-like systems)

PEK_UO02 — Student can assemble elementary electcoouit and put it into operation and
measure its basic parameters.

PEK_UO3 - Student can create a report in straigtitckear form.

relating to social competences:

PROGRAMME CONTENT

Form of classes - lecture Number of
hours
Lec1 Electronic amplifiers parameters. 2
Lec 2-4 |BJT, FET, MOSFET transistor amplifier (Q-point/shsagnal model/ 6
pulse amplifier/wideband amplifier/ power amplijier
Lec 5-8 |Differential amplifier; operational amplifier anglication (inverting 8

and non-inverting amp/integrator and differentidfdters/nonlinear
circuits/comparators).

Lec 9 AC and CA converters. 2
Lec 10 |Sine oscillators and flip-flops. 2
Lec 11-13 |Power supply circuits; voltage and current reguatBC-DC converters 6
Lec 14 PLL and applications; synchronous detection. 2
Lec 15 Review. 2
Total hours 30
Form of classes - class Number of
hours
Cl1
Cl 2
Cl 3
Cl 4
Total hours
Form of classes - laboratory Numbe
of hours
Lab 1 [introduction: 3
- familiarize students with safety rules in lab;
-familiarize students with measurement equipment




La2-10 |Perform 8 lab from the list of lab topics: 27
Operational amplifier — basic configurations; Opé&mmal amplifier — differentiator,
integrator; Operational amplifier — active filtefnstrumentation amplifier; Transistor
amplifier — CE configuration; Transistor as a swhitdRectifier with capacitive filtering;
Linear voltage regulator; DC-DC converter — up center; DC-DC converter — down
converter; DC-DC converter — inverter; Power anfipli; Kristal generator; Astable
flip-flop- 555; Monostable flip-flop - 555; Pressurenser with microcontroller
(advanced); PLL — frequency synthesizer (advandadht sources parameters
(advanced); LED parameters (advanced); Photo detsgtarameters (advanced);
Total hours 30
Form of classes - project Numbef
of hours
Proj 1-2 | Transistor amplifier guiescent point, small signal analysis, computey 4
analysis (SPICE)
Proj 3-4 | Transistor amplifier Q-point, small sijaaalysis, SPICE analysis, 4
Proj 5-8 | Operational amplifier — calculations awthputer analysis, adder,
differetiator, integrater, active filter, invertdollower and other 8
application
Proj 9-11|Voltage regulators (linear and switching) — cahtians and computer 5
analysis
Proj 12- |Power supply - calculations and computer analysis 4
13
Proj 14- |Review 4
15
Total hours 30
Form of classes - seminar Number of
hours
Sem 1
Sem 2
Sem 3
Total hours
TEACHING TOOLS USED
N1. Traditional lecture (chalkboard).

N2.
N3.
N4.
NS.
NG.

Slide presentation, computer with proper progfag. PowePoint).
Computer with electronic circuits analysis paorg (SPICE-like, eg. Multisim)
Small groups classes - 12 students (exceptionpltol8 students)
Homework.

Lab stand equipped with: power supply, multienetunction generator, digital scope,

tools (welding station, tweezers, screwdriver, @ngtt magnifier) and electronic
components (PCB, resistors, capacitors, integiataits...) and other equipment
dedicated to the lab topic

N7.
N8.

Work in pars (in special case 3 persons team).
Consultations.




EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — Educational effect |Way of evaluating educational effect achievement
forming (during ~ |number
semester), P —
concluding (at
semester end)

F1 PEK_W01, Final test
PEK_WO02,
PEK_WO03

F2 PEK_UO1 Quizzes and/or homework and/or final test

F3 PEK _UO02 Quizzes, assembling of a circuit, starting a citcui
PEK_UO03 measurements and report

P = (F1+F2+F3)/3; (F1, F2 and F3 must be pasjtiv

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] W. Tietze, Ch. Schenk, Electronic Circuits. Handbtmr Design and Applications,
Springer, 2009,.

[2] P. Horowitz, W. Hill, The Art. Of Electronics, Camiige University Press 2015

[3] C. Kitchin, L. Counts, Wzmacniacze operacyjne i poowe. Przewodnik projektant
BTC 2009

[4] R. L. Boylestad , L.Nashelsky — Electronic Devieesl Circuits Theory, Pearson,
Prentice Hall, 2012 f1edition

SECONDARY LITERATURE:

[5] S. Kuta, Elementy i uktady elektroniczne, AGH 2000,

[6] Materialy do zaj¢ na stronie internetowej przedmiotu.

[7] C. Kitchin, L. Counts, Wzmacniacze operacyjne i poowe, BTC,

[8] A. Malvino, D.J.Bates — Electronic Principles, Megr Hill, 2008

[9] M. Rusek, J. Pasientski, Elementy i uktady elektroniczne w pytaniach i
odpowiedziach WNT,

[10] K. Baranowski (red.), Zbiér zada uktadow elektronicznych nieliniowych i
impulsowych, WNT,

[11] A. Dobrowolski, Pod magkSPICE. Metody i algorytmy analizy uktadow
elektronicznych, BTC.

[12] Recommended by the lecturer for specific topic.

|

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Prof. dr hab. inz. Krzysztof Abramski, krzysztof.abramski@ pwr.wroc.pl




Zat. nr 4 do ZW 64/2012

FACULTY W-4 /| DEPARTMENT K-9

SUBJECT CARD
Name in Polish Systemy Krodowiska programistyczne
Name in English Programming Systems and Environnrgs
Main field of study (if applicable): Electronic and Computer Engineering
Specialization (if applicable): ...................oooii.
Level and form of studies: % level, full-time

Kind of subject: obligatory
Subject code ... ECEA00010.
Group of courses YES
Lecture |Classes|Laboratory [Project [Seminar
Number of hours of organized classes in 30 30
University (ZZU)
Number of hours of total student workload 60 60
(CNPS)
Form of crediting Examinatio Crediting with
grade

For group of courses mark (X) final course X
Number of ECTS points 4

including number of ECTS points for practical 2

classe]
including number of ECTS points for direct teacher- 1 1
student contact (BK) clasges

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. K1IECE _WO07

2. KIECE_U07
3.

\

SUBJECT OBJECTIVES
C1 Gaining understanding of the operating systamisA#®| libraries, their advatages and limitations.
C2 Mastering the principles of using system funddiand APIs, buiding simple GUI and multithread
applications, porting software to mobile devices.

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge

PEK_WO01 knowshow an operating system is designed, understarstismsyfunctions pertaining
process and memory management, interprocess coicetion.

PEK_WO02 knows how to use multithread and GUI lilsin various environments

PEK_WO03 knows how to develop programs using an @@&uage (e.g. Java)

relating to skills

PEK UO1 can develop simple multithread applications

PEK _U02 can develop simple GUI applications

PEK_UO3 is able to port programs to mobile devieeg. with Android OS)




PROGRAMME CONTENT

Form of classes - lecture

Number of hours

Operating systemgnvironment

Lec1 Introduction to operating systems, system functions 2

Lec 2 Memory management and virtual memory 2

Lec 3 Processes and process management, system furfotigniecess 2
and memory management

Lec 4 Process synchronization, semaphores 2
Application programming interfaces (API)

Lec 5 Program compilation, linking and loading, staticlatynamic 2
libraries

Lec 6 Graphical user interfaces and toolkits (Windowssystem) 2

Lec 7 Multithread programming (POSIX threads, Windows#ds) 2
Java environment

Lec 8 Java language 4

Lec 9 Java Virtual Machine, IDE, build managers 2

Lec 10 [Java threads and synchronization 2

Lec 11  |[Java graphical user interface libraries 4
Android programming

Lec 12 Android platform and programming environment 2

Lec 13 Android GUI programming 2
Total hours 30

Form of classes - laboratory Number of hours

Lab 1 Developing multithread server applications in C++ 8

Lab 2 Developing GUI applications in Java 8

Lab 3 Java multithread applications 8

Lab 4 Android Java programming 6
Total hours 30

TEACHING TOOLS USED

N1. Traditional lecture using video projector

N2. Activity in laboratory

N3. Consultations

N4. Individual work — literature study and prepaatfor the test
N5. Individual work — study to prepare for the ledtory tasks

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Educational effect

Evaluation (F —
forming (during
semester), P —
concluding (at
semester end)

number

Way of evaluating educational effect achievement

F1 PEK_WO1+PEK_WO3|Written test




F2 PEK_UO1+PEK_UO3 [Assessment of laboratory activity and documentatio

P = 0,4*F1+0,6*F2 if F1>2 and F2>2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] A. Silberschatz, P.B. Galvin, G. Gagne, Opagsystems concepts
[2] B. Eckel, Thinking in Java

[3] Ch. Schildt, Java, A Beginner's Guide

[4] Ch. Collins, M. Galpin, M. Kaeppler, Arald in Practice

SECONDARY LITERATURE:
[1] A.S. Tanenbaum, Operating System: Designlanmglementation

[2] J. Gray, Interprocess Communications in Lintilke Nooks and Crannies
[3] D.Griffiths, D.Griffiths, Head First Andid Development

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Dariusz Caban, dariusz.caban@pwr.edu.pl
Tomasz Walkowiak, tomasz.walkowiak@pwr.edu.pl




Zat. nr 4 do ZW 33/2012

FACULTY: Electronics
SUBJECT CARD

Name in Polish:  Wprowadzenie do mikrokontrolerow
Name in English: Introduction to microcontrollers
Main field of study (if applicable): ECE

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

Level and form of studies: 1st level, full-time
Kind of subject: obligatory
Subject code ECEA00012
Group of courses: YES / NIEX
Lecture Classes Laboratory | Project Seminar
Number of hours of 30 15 45

organized classes in
University (ZZU)

Number of hours of total 60 60 120
student workload (CNPS)
Form of crediting Egzaminaton Crediting | Crediting with
with grade | grade
For group of courses mark X
(X) final course
Number of ECTS points 8
including number of ECT$ 2 4
points for practical (P) classes
including number of ECTS$ 1 0,5 15

points for direct teacher
student contact (BK) classes

*delete as applicable

1.

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

SUBJECT OBJECTIVES

C1. Gaining basic knowledge of the design of miooopssor systems

C2. Gaining basic knowledge on basic peripherafgémented in the structures of microcontrollers
C3. Gaining basic knowledge of software developnoenthe chosen hardware platform
C4. Acquiring the ability to run applications ansl esting in the microprocessor system




SUBJECT EDUCATIONAL EFFECTS
Relating to knowledge:
PEK_WO0L1 - knows the rules of operation of the mcocessor
PEK_WO02 - have knowledge about the main elemdritsecarchitecture of the
microprocessor
PEK_ W03 - knows what are the basic elements ofoprocessors
PEK_WO04 - knows the principles for the designleteical circuits containing
microprocessors

Relating to skills:

PEK_UO1 - is able to program microprocessors amtaoontrollers in machine language

PEK _UO02 —is able to program the microprocessodsnaigrocontrollers in a high level
language

PEK _UO3 —is able to develop algorithms and impleintieem for the selected platform

PEK UO04 - is able to take advantage of the majoctfanal blocks of microprocessors

PROGRAMME CONTENT

Form of classes — lecture Number of hours
Lecl | The basic structure of logical operators and argagm using the
Lec? |logic equations, representation of data, numbedesys 4
Lec3 Introduction to prog.ramm.able logic structures uiseithe design 5
process of electronic devices
Introduction to computer architecture. The impletagan of the code
Lecd ) 2
and processor architecture
Processor architecture, flow control. The rolehaf arithmetic logic
Lec5 ) ; : . : 2
unit and an instruction decoder in the microprogess
Lec6 |Assembler for the sample platform. Addressing madgsocessor
Lec?7 |systems. The process of compiling, linking and dedéng 4
Lec8 | The use of high-level languages in the softwarestiggment process 2
Lec9 | Test 2
Lec10| Architecture microcontrollers. Address space, nusmory types 2
The importance of electrical parameters. Power lsegpf
Lecll| microprocessors. Sources of resetting and of ahacki the 2
microprocessor systems
Lec12| Interrupt system and its importance in microprooesgstems 2
The role and implementation of peripheral circuitshe
Lecl3| . : 2
microcontrollers. General-purpose 1/O ports ancetsn
Lec14| Overview simple serial buses - SPI, UART 2
Lec15|ADC and DAC in microprocessor systems 2
Total hours 30
Form of classes — laboratory Number of
hours
Lal | Introduction to the architecture of the chosenfptat and 6

La2 presentation of development environment. The usssémbler and
simulator software development process.




La3 The exchange of data, simple arithmetic anctéd@perations and 3
control program.
Lad The use of general purpose ports for the imptaation of the 3
interface with the user.
La5 | The use of interrupts in software development faraprocessors. 6
La6 | Timers and counters
La7 | The use of synchronous serial bus for communicatitim external 6
La8 | peripheral circuits.
La9 | The use of high-level language to develop softviare 6
Lal0 | microprocessors.
Lall | The use of analog-to-digital and digital-to-anasodpsystems for 6
Lal2 | measurement and control processes.
Lal3 | The use of asynchronous serial bus for communicatith another 6
Lal4 | module or a PC.
Lal5 | End test 3
Total hours 30
Form of classes - classes Number of
hours
Cl1 Introduction to the course. Binary arithmetics. 3
CI2 Basic logic. 2
CI3 Logic optimisation 2
Cl4 Design of combinational circuits 2
CI5,6 | Design of sequential circuits 4
Cl7 Microprocessor 2
Total hours 15
TEACHING TOOLS USED
N1. Lectures using multimedia presentations andekbiard.
N2. Laboratory classes - discussions on solutippsied.
N3. Class Project - problems discussion
N4. Consultations
N5. Self education
EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT
Evaluation (F — forming | Educational effect | Way of evaluating educational effect
(during semester), P — | number achievement
concluding (at semester|
end)
F1 PEK _WO01-04 Final exam
F2 PEK_UO01-04 Tests and report laboratory exercises
F3 PEK_U01-04 Presentations and implementation of the
project

P = 0.5*F1+0.25*F2+0.25*F3, (positive grade undendition: F1>2 i F2>2 i F3>2)




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] N. Senthil Kumar, et al., Microprocessors and Mecnatrollers, Oxford University
Press 2010, ISBN 0198066473

[2] D. Harris, S. Harris, Digital Design and Computeciitecture, Elsevier, 2012, ISBN
0123978165

[3] J. Bear, Microprocessor Architecture, Cambridgeversity Press, 2009 ISBN
0521769921

[4] W. Smith, C Programming for Embedded Microcontmsl|élektor 2009, ISBN
0905705804

SECONDARY LITERATURE:
[1] A. Pal, Microcontrollers, Principles and Apgditions, ISBN: 8120343924

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Dr inz. Grzegorz Budzy, grzegorz.budzyn@pwr.edu.pl




Zat. nr 4 do ZW 33/2012

WYDZIAL WA4...... / STUDIUM..................
KARTA PRZEDMIOTU
Nazwa w jzyku polskim ...Fizyka dla elektronikow................
Nazwa w jzyku angielskim ...Physics for electronics.........................
Kierunek studiéw (j&li dotyczy): ECE)
Specjalna¢ (jesli dotyczy): ....ovveiiiiiiiiiinnnn.
Stopien studidéw i forma: | stacjonarn

Rodzaj przedmiotu: obowizkowy
Kod przedmiotu ECEA00014....
Grupa kursow nie
Wyktad Cwiczenia | Laboratorium Projekt Seminariuni
Liczba godzin zai 30 30

zorganizowanych w
Uczelni (ZZU)

Liczba godzin catkowitego 90 90
nakladu pracy studenta
(CNPS)
Forma zaliczenia zaliczenie | zaliczenie na Egzamin / Egzamin/ | Egzamin/
na ocen ocerg* zaliczenie na | zaliczenie zaliczenie na
ocerg* na oceg* ocerg*
Dla grupy kurséw X
zaznaczy kurs kaicowy
(X)
Liczba punktéw ECTS 6
w tym liczba punktéw 3

odpowiadajca zagciom

o charakterze praktycznym (P
w tym liczba punktéw ECTS 1 1
odpowiadajca zagciom
wymagajcym bezpéredniego
kontaktu (BK)

IN—

*niepotrzebne skigi¢

WYMAGANIA WST EPNE W ZAKRESIE WIEDZY, UMIEJ ETNOSCI | INNYCH
KOMPETENCJI

Rachunek razniczkowy i catkowy jednej zmiennej, podstawy rachuku rézniczkowego i
catkowego wielu zmiennych, wektory na ptaszczpie i przestrzeni, liczby zespolone.

CELE PRZEDMIOTU
C1 Zdobycie dodatkowej wiedzy z matematyki w zale@sezlzdnym do rozumienia zapisu praw
elektromagnetyzmu,
C2 Zrozumienie praw oraz mechanizméw fizycznychvigi pola elektro i magnetostatycznego w
prézni i w osrodkach materialnych.
C3 Poznanie wiellgi i statych fizycznych opisagych zjawiska elektromagnetyzmu orazaalki
materialne.
C4 Zdobycie wiedzy dotyazej fali ptaskiej, propagacji fal w #ych grodkach oraz praw
rzadzacych zjawiskami odbicia i zatamania fali elektromatyczne;.
C5 Uzyskanie wiedzy dotygeej praktycznych aspektéw elektromagnetyzmu istdirg/punktu
widzenie praktyki inynierskiej.




PRZEDMIOTOWE EFEKTY KSZTALCENIA

Z zakresu wiedzy:

PEK_WO01- zna podstawy rachunku operatorowego

PEK_WO02-zna prawa i zjawiska pola zachg@de w polu elektrycznym

PEK_WO03-zna rawa i zjawiska w polu magnetostatycznym prazva Maxwella

PEK_WO04- zna parametry i strukteifali ptaskiej, prawa odbicia i zalamania

PEK_WO05- rozumie praktyczne aspekty zjawisk elektromagrmtych zwgzanych z
przktykg inzynierslg

Z zakresu umiegnosci:

PEK_UOL1 - potrafi postugiwasie prawami elektromagnetyzmu w wyjaaniu aspektow
praktyki inzynierskiej

PEK_UO2 - umie stosowgodstawowe wzory do obliczania rezystancji, pojefani
indukcyjnaci obiektow fizycznych

PEK _UO3 - potrafi rozpoznawa definiowa zjawiska fizyczne zwgzane z
elektromagnetyzmem.

i.zakresu kompetencji spotecznych:

PROGRAMME CONTENT

Form of classes - lecture Number of
hours
wy 1 Algebra wektorow, uktady wspokdnych, rachunek wektorowy - 2
przeglad
wy?2,3,4,5 [Pole elektristatyczne, prawo Coulamba, prawo 8
wy 6,7  [Prad elektryczny, prawo Ohma, prawo Poissona | Lapéace 4
razystancja
wy 8,9, [Pole magnetyczne, prawo Biot-Savart’, prawo Ampestawo 4
Faraday’'a , sity w polu magnetycznym, indukcyfidransformator
wy 10,11, |[Elementy elektrodymnamiki, rownania Maxwell , dipfalla ptaska, 4
Wy Propagacja fal eektromagnetycznych, odbicie | zataenfali 6
12,13,14
wy 15 Podsumowanie 2
Razem godzin 30
Forma zaje¢ - éwiczenia Liczba godzin
Cwi, Rozktady pdl elektrycznych i potencjatow 10
2,3,4,5
Cwe6,7 Obliczanie pojemnii elektrycznej i opornei 4
Cw8,9,10| Obliczanie rozktadu pdl magnetycznych, indukcypiaviasnej i 6
wzajemnej
Cwll, Obliczanie parametréw fali elektromagnetycznepioig i 8
13,13,14 | zatamanie
Cwil5 Podsumowanie 2




| Suma godzin | 30

Forma zaje¢ - laboratorium Liczba godzin

Lal

La2

La3
La4d
La5

Suma godzin

Forma zajeé - projekt Liczba godzin

Pr1

Pr2

Pr3

Pr4

Suma godzin

Forma zajeé¢ - seminarium Liczba godzin

Sel

Se?2

Se3

Suma godzin

STOSOWANE NARZEDZIA DYDAKTYCZNE

N1. Tablica i kreda

N2. Demonstracje praktyczne elementow techniczydghzanych z elektromagnetyzmem
N3. Konsultacje

N4 Praca wiasna studenta

OCENA OSIAGNIECIA PRZEDMIOTOWYCH EFEKTOW KSZTALCENIA

Oceny (F — formugca Numer efektu Sposob oceny aginiccia efektu ksztatcenia
(w trakcie semestru), P| ksztalcenia
— podsumowujca (na
koniec semestru)

F1 PEK_WO01 -05 test

F2 PEK U1-3 Kartkowki i/lub test kicowy

C=0.51*F1 + 0.49*F2; F1iF2 musby¢ pozytywne




LITERATURA PODSTAWOWA | UZUPELNIAJ ACA

LITERATURA PODSTAWOWA:

[1] M. N. O. Sadiku, Elements of Electromagnetics, @xferess, 3rd edition, 2001.
[2] E. M. Purcell, Electrcity and Magnetizem, McGrawlHi

LITERATURA UZUPEtNIAJ ACA:

[3] J. Witkowski: Jak rozwizywat zadania z elektromagnetyzmu -skrypt

[4] W. Michalski: Elektrycznét i magnetyzm, zbiér zagadniézada cz.1, 2, 3,
Oficyna Wydawnicza Politechniki Wroctawskiej, 2009

[5] M. Karkowski: Elektrotechnika teoretyczna cz. 2, §@wnictwo Naukowe PWN,
1995

[6] W. Michalski, R. Nowicki — Zbior zagadnie zada z teorii pola,
elektromagnetycznego, , Oficyna Wydawnicza Pdtitgld Wroctawskiej, 1995

[7] D.J. Griffiths ; Podstawy elektrodynamiki, Wydawtwo Naukowe PWN, 2005

OPIEKUN PRZEDMIOTU (IMI E, NAZWISKO, ADRES E-MAIL)

Drinz. Janusz Rzepka, janusz.rzepka@pwr.wroc.pl




Zat. nr 4 do ZW 64/2012

FACULTY: Electronics

Name in Polish:

Name in English:

Main field of study (if applicable):
Specialization (if applicable):
Level and form of studies:

SUBJECT CARD
Elementy elektroniczne i czujniki
Electronic Components and Sensors
Electronic and Computer Engineering

1st level, full-time

teacher-student contact (BK) clag

Ses

Kind of subject: obligatory
Subject code: ECEA00016
Group of courses: YES
Lecture |Classes Laboratory [Project [Seminar
Number of hours of organized classes ir 45 15 30
University (ZZU)
Number of hours of total student workload 120 30 90
(CNPS)
Form of crediting ExaminatiolCrediting with [Crediting with
grade grade
For group of courses mark (X) final course X
Number of ECTS points 8
including number of ECTS points for pract 1 3
(P) classs
including number of ECTS points for dir 1,5 0,5 1

*delete as applicable

1. K1ECE_WO06
2. K1ECE Wil
3. K1ECE_W16

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

electronic components.

and presentation

SUBJECT OBJECTIVES
C1 - Acquisition of basic knowledge on the desuaperation and applications of semiconductor

C2 — Acquiring basic knowledge on sensors and sesystems
C3 — Acquisition of skills in determining parameterf selected electronic components
C4 — Acquisition of skills to design, create angbiement applications for data collection, procegsi




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO0L1 — describes principles of operation of dasectronic components
PEK_WO02 — describes structure, characteristicsapptications of basic electronic components
PEK W03 - defines basic characteristics of sensors
PEK_W04 - characterises applications of sensorsra@daces in measurements of physical quantjties

relating to skills:
PEK UO1 — calculates parameters of selected eléctoomponents and their circuits
PEK_UO2 — uses the LabVIEW programming environnientata acquisition, processing and

presentation
PROGRAMME CONTENT
Form of classes — lecture 1 Number of
hours
Lecl.1 [Organizational matters, conditions of gaining dredi 1

Lecl.2 [Passive electronic components - construction, fyp@sciple of operation, basic
parameters and characteristics.

Lec1.3 |Physical principles of semiconductor and their gndrand model. Types of 2
semiconductor materials and their short charatitesis

Lec1.4 |The physical structure of the p-n junction, polatian and static current-voltage 2
characteristic.

Lecl.5|Types of semiconductor diodes: rectifier diodesyensal, Zener, Schottky etc. 2
Parameters and characteristics.

Lec1.6 |Bipolar transistors. Construction and operatioPNP and NPN transistors 2

principle of polarity. Configuration OB, OE, OC. €ent gain. The characteristics
and parameters - limiting the scope of usage.

(D
N

Lecl.7 | Bipolar junction transistors - graphicallggass, hybrid pi model, input resistanc
frequency limit, the effect of temperature on tipemtion and performance of the
transistor.

Lecl1.8| Junction Field Effect Transistors JFET -4®atuctures, characteristics, 2
parameters, static work, dynamic work with smajhsis, the frequency
characteristics.

Lecl.9 |[Field effect transistors with insulated gate MOSFETructure, types, 2
characteristics, parameters. HexFET, VDMOS and I@B&ilisistors — basic
information.

Lec1.1(QThyristor - construction, types, principle of op@ya, characteristics, two- 2

transistor model and examples of applications tegsaontrol. Triac, Diac -
construction, principle of operation, charactecstnd applications.

Lec1.110Optoelectronics - basic concepts, LEDs, photor@sisphotodiode, 2
phototransistor, silicon photomultiplier, constiaat principle of operation,
characteristics, parameters, examples of applitatio

Lecl.12Photovoltaic panels - construction, operation, abristics, parameters

Lecl.13Electronic elements for protection and suppressiproperties, basic parameters 1
and characteristics.

Lecl.140perational amplifiers - basic structures, chargsttes, parameters, static work 1
dynamic work with small signals, the frequency elaeristics.




Lecl.lTBatteries, accumulators and sources of energyinsadctronics — basic 2

parameters and characteristics.

Lec1.14Photovoltaic cells - practical applications. 2
Total hours 30

Form of classes — class Number of
hours

cla Organizational matters, conditions of gainimedit. 1

ClI2 Resistivity and resistance, calculation resistaof wirewound, carbon film, metal 2
film and ceramic resistors, contacts, connectioables etc. Capacitance and
capacity — calculation of capacitance, charge/@disyd curve and ESR coefficient.
Calculation of air coils parameters, self-induceaad mutual.

CI3 Ferrite core coil — properties, parametersuaton and design. Typical problems 2
of impulse work. Transformer — properties, paramsesad simple design
calculations.

Cl4 Test | 1

CI5 Semiconductor diodes — exercise in calculat@fr@mple circuits. Power loss, 1
thermal management and typical problems of impuiek.

Cle Bipolar junction transistor — small and larggnal models, exercise infparamete 2
calculation. Bipolar current sources and the cumarror. Bipolar transistor in
amplifier and switching circuits. Calculation ofiseting and conduction losses [of
bipolar transistors.

Cl7 MOSFET transistor in amplifier and switchingctiits. Calculation of switching 2
and conduction losses of MOSFET transistors.

(O]} Semiconductor switching elements — thyristdact diac. Calculation of power 1
loss in a switching and basic commutation circuit.

CI9 Discrete optoelectronic components — photot@siphotodiode, phototransistor 1
Calculation of its basic circuit and characterigizzameters.

Cl10 |Testll 2
Total hours 15

Form of classes — lecture 2 Number of
hours

Lec2.1 [Introduction, requirements and forms of creditilmgtrumentation components.
Sensprs, signal conditioning b.Iocks, gnalog-totdlgionverters, interface. 1
circuitry. Tools and programming environments uiseithe design of classical apd
virtual instruments.

Lec2.2 [Metrological properties of sensors (sensitivityestvity, linearity, repeatability, >
accuracy). Classification of sensors.

Lec2.3 [Fundamentals and electronic instruments for measemeof position, 1
displacement, and tension

Lec2.4 |[Fundamentals and electronic instruments for measameof temperature. 2

Lec2.5 |[Fundamentals and electronic instruments for measemeof pressure. 2

Lec2.6 [Fundamentals and electronic instruments for measmeof flow. 1

Lec2.7 |[Smart sensors. 1

Lec2.8|Sensor networks and interfaces. 1




Lec2.9 [Serial interfaces.

Lec2.1(IEEE488 standard. SCPI specification. 1

Lec2.1]Network protocols used in distributed instrumeiotati
Total hours 15

Form of classes — laboratory Number of
hours

Labl |[Organizational matters. Introduction to LabVi€haracteristics of laboratory 2
stands.

Lab2 |[Dataflow model. Navigating LabVIEW. Loop, citonal and sequential 2
structures.

Lab3 |Parts of Virtual Instrument program: front ekulock diagram, icon and 2

connection pane. Subroutines (subvi).

Lab4 [Simple application that illustrates the pribes of creating and running programps 2

in LabVIEW.
Lab5 [How to change front panel objects propertigtnd program execution? Property 2
nodes.
Lab6 [Implementation of the “state machine” desigtigyn. 4
Lab7 [VISA library and rules for its use to remotebntrol measurement instruments, 2
Lab8 [Establishment of project teams. Overview a@sdugsion of requirements. 2

Lab9 [Implementation of the measurement experimsinguGPIB instruments (work in 10
two-person teams).

Lab10 [ Results presentation. 2

Total hours 30

TEACHING TOOLS USED

N1. Standard lectures with multimedia presentations
N2. Discussions on problems being solved

N3. Performing experimental and programming classes
N4. Individual consultations

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming (during [Educational effect [Way of evaluating educational effect
semester), P — concluding (at  |number achievement
semester end)
F1 Lecl.1-Lecl.16 |Final exam
Lec2.1-Lec2.11
F2 Cl1-CI10 Two tests
F3 Labl-Labl0 Graded assignments of laboratorgstask

P =0.5*F1 + 0.2*F2 + 0.3*F3
(positive grade under condition: F1 & F2>3 & F3>3)




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] W. Gopel, J. Hesse, J.N. Zemel (Eds): SengoBomrehensive Survey. VCH, Weinheim 1991.

[2] U.K. Mishra, J. Singh: Semiconductor Device Bbg and Design, Springer-Verlag, Dordrecht 3

[3] J.M. Pieper: Automatic Measurement Control: étdrial on SCPI and IEEE 488.2; Rohde &
Schwarz GmbH, 2014.

SECONDARY LITERATURE:

[1] P. Hauptmann. Sensoren. Prinzipien und Anwendur@gan.Hanser Verlag, Munchen1991.
[2] Hennel J., Podstawy elektroniki potprzewodnikowgNT, Warszawa 2003

[3] W. TtaczataSrodowisko LabVIEW w eksperymencie wspomaganym kaenawo. Wydawnictwe
Naukowo-Techniczne. Warszawa 2002.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Prof. Janusz Mroczka, Ph.D., D.Sc., janusz.mroczkeu@@du.pl
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Zal. nr 3do ZW

FACULTY OF ELECTRONICS
SUBJECT CARD
Name in Polish Podstawy telekomunikacji
Name in English Fundamentals of Telecommunicatios
Main field of study (if applicable): Electronic and Computer Engineering
Level and form of studies: 1st level, full-time
Kind of subject: obligatory
Subject code ECEA00018
Group of courses NO

Lecture | Classes | Laboratory | Project| Seminar

Number of hours of organized 30 30

classes in University (ZZU)

Number of hours of total student 60 60

workload (CNPS)

Form of crediting credlt credit with
with a a grade
grade

Number of ECTS points 4

including number of ECTS points for 2
practical (P) classes
including number of ECTS points for
direct teacher-student contact (BK) 1 1
classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

SUBJECT OBJECTIVES
C1 Obtaining the knowledge concerning basics ecmhmunications
C2 Gaining basic skills of selective searchingifdormation on specific topics, preparation and
intelligible presentation thereof to listeners.

SUBJECT EDUCATIONAL EFFECTS
|. Relating to knowledge: has basic knowledge of stommunications

PEK_WO01 - knows basics of signal representatidimia and frequency domain.

PEK_ W02 — knows basics of notions used in the dasmn of telecommunication systems.

PEK_WO03 - knows basics of analogue and digital rfadauns.

PEK_WO04 — knows the theorem on the bandwidth afct@hmunication channel and principleg
wideband systems.

PEK_WO05 - knowsind understands telecommunication systems aralnigect

PEK_WO06 — knows the telecommunication system patensie

Relating to skills:

PEK_UO1 —is able to set and operate the spectnatyzer,

PEK_UO2 —is able to measure primary parameteas @nalogue-modulated and a digitally-
modulated signals,

PEK_UO3 —is able to use available tools to measarsmission parameters of communication

systems.

of



PROGRAMME CONTENT

Form of classes - lecture Number
of hours
Lec 1 The purpose and role of telecommunications 2
Lec 2 The idea of telecommunication system 2
Lec 3 Generation of information with signal processingneénts 2
Lec 4 The source and channel coding, modulations, chauoelss and 5
multiplexing
Lec 5 The transmission channel 2
Lec 6 Wired transmission media 2
Lec 7 Wireless transmission media 2
Lec 8 Computer networks 2
Lec 9 Access networks and core networks 3
Lec 10 Cellular networks (2G — 5G) 2
Lec 11 Satellite networks 2
Lec 12 Broadcast networks (DVB, DAB, FM) 2
Lec 13 Wireless networks 3
Lec 14 Revision 2
Total hours 30
Form of classes - laboratory Number of
hours
Lab 1 Introduction. Getting acquainted with laboratoguigment. 3
Lab 2 Spectrum analyzer, bandwidth, signal to noiserati 3
Lab 3 Analogue modulations — AM 3
Lab 4 Analogue modulations — FM 3
Lab5 Analogue modulations — PM 3
Lab 6 Digital modulations — ASK, FSK and PSK 3
Lab 7 Analysis of interference influence on transmissiparametersof 3
communication systems
Lab 9 Optical communication — fibers and passive filmsiponents 3
Lab 8 Optical communication — transmission through therk 3
Lab 10 Final test. 3
Total hours 30
Form of classes - seminar Number of
hours




TEACHING TOOLS USED

N1. Traditional lectures using multimedia preseotet

N2. Synthetic presentation of each topic

N3. Student presentation, discussion and evaluafitime presentation
N4. An electronic version of the presentation

N5. Consultation

N6. Self study




EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming Educational effect number Way of evaluating
(during semester), P — edu_cational effect
concluding (at semester end achievement

F1 PEK_WO01+ PEK_WO06 written or electronic test

activity in seminar classes
an evaluation seminar

presentation prepared by the
student

F2 PEK_U01+ PEK_UO03

P = 0,6*F1+0,4*F2
a positive concluding grade is conditioned by abitaj positive grades of all forms of classes
included in the subject

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Simon Haykin,Communication System4jjley, May 2009, ©2010

[2] Tommy ObergModulation, detection and codindohn Wiley & Sons, Chichester 2001.

[3] Jerry D. GibsonPrinciples of digital and analog communicatiopiacMillan Publ., New York]
1993.

SECONDARY LITERATURE IN POLISH:

[1] W. David Gregg,Podstawy telekomunikacji analogowej i cyfrowdyydawnictwa Naukowq
Techniczne, Warszawa 1983.

[2] Daniel J6zef BemSystemy telekomunikacyjne. Cz. 1, Modulacja, systéefokrotne, szumy
Politechnika Wroctawska, Wroctaw 1978.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Prof. dr hab. inz. Tadeusz Weckowski, tadeusz.wieckowski@pwr.edu.pl
Dr hab. inz. Jarostaw Sotor, Jarostaw.sotor@pwr.edu.pl




Zat. nr 4 do ZW 64/2012

FACULTY of Electronics / DEPARTMENT K8
SUBJECT CARD
Name in Polish Podstawy automatyki
Name in English Introduction to Automation
Main field of study: Electronic and Computer Engineering (ECE)
Level and form of studies: 1st level, full-time
Kind of subject: obligatory
Subject code ECEA00019
Group of courses YES

Lecture Classes Laboratory Project Seminar
Number of hours of | 30 15
organized classes in
University (ZZU)
Number of hours of | 75 30
total student
workload (CNPS)
Form of crediting Crediting with Crediting with
grade * grade*

For group of courseg X
mark (X) final
course
Number of ECTS 4
points
including number of 2
ECTS points for
practical (P) classe
including number of 1 1
ECTS points for direct
teacher-student contag
(BK) classes

*delete as applicable

[%2)

—

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER
COMPETENCES

K1ECE_WO01, K1ECE_WO02, K1IECE_WO03, K1IECE_WO04
K1ECE_UO01, K1ECE_U02, KIECE_UO03, KIECE_U04

SUBJECT OBJECTIVES
C1 Acquisition of knowledge of basic concepts afitcol theory and systems theory.
C2 Knowledge how to perform simple simulations iAMLAB/Simulink.
C3 Acquisition of knowledge of principles of opeoait and tuning controllers, sensors,
actuators, and industrial controllers, computewoeks and automatic signal standards.
C4 Acquisition of knowledge on identification, mathatical model, computer simulation
dynamics design of closed-loop system.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01 knows definitions and basic propertiestafic and dynamic systems, linear an
non-linear systems.

PEK _WO02 knows a basic structure of control systantslinear regulators.

PEK_WAO03 has a basic knowledge of mathematical nsasfetontrol engineering objects,
methods for identifying and computer simulation

PEK_WO04 has a basic knowledge of selection of otsand settings of regulators, senso

industrial controllers, and actuators.

relating to skills:

PEK_UO1 is able to plan and conduct an experinedetermine the dynamics of the
controlled object.

PEK _UO02 can run a simple simulation of linear dyrasystems in MATLAB / Simulink.

PEK _UO3 can run a simple test for automatic corgystems in MATLAB / Simulink.

relating to social competences:

PEK _KO1 Students are aware of necessity to seatica@lect technical information
permanently and to analyze the data critically.

PEK _KO02 Students understand and can apply theipl&scof health and safety at work wi
devices of automation in the laboratory and beyond

PROGRAMME CONTENT

Form of classes - lecture Number
of hours
Lecl | The basic structure of control systems and linegulators, industrial 2

controllers, sensors, actuators.

Lec2 | Static and dynamic, linear and nonlinear, statipread non-stationary 2
systems. Impulse response and step response. Roggd@main
characteristics

Lec3 | Selected properties of systems, stability and mstyaof systems. 2

3%
N

Lec4 | Automatic regulation. Regulation systems in opeth @nsed-loop. Som
elementary properties of linear regulators. Turii controllers

Lec5 | Introduction and presentation of the overall suuetof master SCADA 1
system.
Sensors and different methods of measuring basisigdl phenomena

Lec6 | Sensors and different methods of directly and eaiy measuring
Standards and signals of measurement

I

Lec7 | Measurement converters and other devices to cosigrals of
measurement

Methods of power supply and protecting of measuaing executive 1
devices, methods and symbols used in electric desig

Lec8 | Actuators

Lec9 | Norms and standards used on technological schemduwstrial
processes

Devices used as central measurement stationsuhlegdn of PLC 1

rS,

h



controller in a distributed control system.

Lec10 | Construction and configuration of PLC controlleretilods of 2

programming PLC controllers

Lecl1l | A basic structure and rules of ladder language.niamory structure an¢d 2

types of values in PLC controllers

Lec12 | Microprocessor PID controllers: - structures ofdveaire, discrete 1
equation of regulator, multi-function and modulantollers
Controllers tuning in control systems. 1
Lecl13 | Two- and three-state controllers. Fuzzy ciletrs. 2
Lecl14 | Serial communication standards used in systemesapfisition of
measuring data
Lecl5 | SCADA systems and operator panels in didtdbaontrol systems. 2
Total hours 30
Form of classes - laboratory Number
of hours
Lab 1 Training of health and safety-at-work legislati@rganizational 3
details. Basics of Matlab/Simulink.
Lab 2 Simulation of linear and nonlinear objects 3
Lab 3 Impulse response and step response. Frequencymoh@iacteristics 3
Lab 4 PID regulator with different linear object®uning PID controllers 3
Lab 5 Linear controller with nonlinear object 3
Total hours 15

TEACHING TOOLS USED

N1. Traditional lecture using video projector
N2. Laboratory classes

N3. Consultations.

N4. Independent work — preparation for laboratdagses.
N5. Independent work — self study.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F —
forming (during
semester), P —
concluding (at
semester end)

Educational effect numben

Way of evaluating edoceti effect
achievement

F1

PEK_WO0X PEK_WO04

written test

F2

PEK_UOX PEK_UO03

evaluation of laboratory reports

P =0,5*F1 + 0,5*F2 (in order to pass the coursgh -1 and F2 must be positive)




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
[1] Bolton W.: Programmable Logic Controlley&lsevier 2003

[2] Fraden J.Handbook of Modern Sensors, Physics, Designs, aptications,AlP Press
& Springer, New York 2003

[3] Lysakowska B., Mzyk GKomputerowa symulacja ukladéw automatycznej seginv

srodowisku MATLAB/SimulinlOficyna Wydawnicza Politechniki Wroctawskiej, Viégtaw,

2005.

SECONDARY LITERATURE:
[1] lecture notes
[2] internet resources

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Zbigniew Zajda, zbigniew.zajda@pwr.edu.pl




Zat. nr 4 do ZW 64/2012

FACULTY of Electronics / DEPARTMENT K7
SUBJECT CARD
Name in Polish Podstawy robotyki
Name in English Introduction to Robotics
Main field of study: Electronic and Computer Engineering (ECE)
Level and form of studies: 1st level, full-time
Kind of subject: obligatory
Subject code ECEA00020
Group of courses YES

Lecture Classes Laboratory Project Seminar
Number of hours of | 30 15
organized classes in
University (ZZU)
Number of hours of | 75 30
total student
workload (CNPS)
Form of crediting Crediting with Crediting with
grade * grade*

For group of courseg X
mark (X) final
course
Number of ECTS 3
points
including number of 2
ECTS points for
practical (P) classe
including number of 1 1
ECTS points for direct
teacher-student contag
(BK) classes

*delete as applicable

[%2)

—

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER
COMPETENCES

K1ECE_WO01, K1ECE_WO02, K1IECE_WO03, K1IECE_WO04
K1ECE_UO01, K1ECE_U02, KIECE_UO03, KIECE_U04

SUBJECT OBJECTIVES
C1 Knowledge of robotic terminology and basic tagkeobotics.
C2 Acquisition of knowledge on modeling robots &meir environment and basic
techniques used to solve tasks of kinematics artmplanning for the robots
C3 Developing skills to implement, test and analgelected robotic algorithms for
manipulators and mobile robots.




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 can classify robots according to differatteria.
PEK_WO02 are able to formulate algorithms for fordvand inverse kinematics.
PEK_ W03 can characterize sensors and actuatoobofics.
PEK_WO04 knows basic methods of motion planningiiobile robots and interpolation
techniques for manipulators.
PEK_WO05 — acquires knowledge on modeling robotsthan environment.

relating to skills:

PEK _UO1 can define basic robotic tasks and disthessingredients.

PEK _UOQ2 are able to calculate kinematic tasks fanipulators and mobile robots.

PEK_UO03 can simulate a motion of selected mobimts.

PEK _UO04 are able to select purposefully paramétensasic interpolation and motion
planning tasks.

relating to social competences:

PEK _KO1 Students are aware of necessity to seatica@lect technical information
permanently and to analyze the data critically.

PEK _KO02 Students understand and can apply theipl&scof health and safety at work wi
devices of robotics in the laboratory and beyond.

PROGRAMME CONTENT

Form of classes - lecture Number
of hours
Lec1-3 | Terminology, an overview, and classifications dfotc tasks. 6
Lec4 Coordinate frame transformations and theirmasitions. Uniform 2
coordinates.
Lec5-6 | Forward and inverse kinematics for maniputat 4
Lec7-8 | Kinematics of mobile robots: from constraitu driftless systems. 4
Lec9 Sensors of robotics: modeling obstacles amthat itself. 2
Lecl0 | Actuators for robots. 2
Lecll Interpolation methods of motion planningfmanipulators. 2
Lecl2 Methods of motion planning for mobile robots. 2
Lecl3 | Jacobian and Newton algorithm for maniputator 2
Lecl4 Dynamics .of robots. 2
Lecl5 | Summary of lectures. 2
Total hours 30
Form of classes - laboratory Number
of hours
Labl Transformations of coordinate frames. 3
Lab2 Forward kinematics. 3
Lab3 Inverse kinematics. 3
Lab4 Modelling mobile robots. 3




Lab5 Dynamics and control.

Total hours 15

TEACHING TOOLS USED

N1. Traditional lecture using video projector

N2. Laboratory classes

N3. Consultations.

N4. Independent work — preparation for laboratdagses.
N5. Independent work — self study.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — Educational effect number ~ Way of evaluating edoceti effect
forming (during achievement

semester), P —
concluding (at
semester end)

F1 PEK_WO0} PEK_WO05 written test

F2 PEK_UOY PEK_U04 evaluation of laboratory reports

P =0,5*F1 + 0,5*F2 (in order to pass the cours¢hl-1 and F2 must be positive)

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] M. Spong, M. VidyasagaBynamics and robot controfWNT, 1997
[2] J.J. Craig, Introduction to robotic§ WNT, 1995.

[3] P.J. McKerrow/ntroduction to roboticsAdisson-Wesley Publ, 1991
SECONDARY LITERATURE:

[1] lecture notes

[2] internet resources

[3] S. LaValle, Planning Algorithms, Cambridge UnRress., 2006

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Ignacy Duleba, ignacy.duleba@pwr.edu.pl




Zat. nr 4 do ZW 64/2012

FACULTY ...W4... | DEPARTMENT..................
SUBJECT CARD

Name in Polish ............... Electronika......................
Name in English ............... Electronics..........ccoccvvvvnnnn.
Main field of study (if applicable): ......... ECE....cooi

Specialization (if applicable): ...................oooii
Level and form of studies: 1stlevel, full-

Kind of subject: obligatory

Subject code ...... ECEAQ0003..........

Group of courses YES

Lecture Classes Laboratory  |Project Seminar
Number of hours of 45 45 30
organized classes in
University (ZZU)
Number of hours of 90 90 60
total student workloadl

(CNPS)

Form of crediting Examination/ [Examination/ [Examination/ [Examination/ [Examination /
crediting with  [crediting with  |crediting with  |crediting with  |crediting with
grade* grade* grade* grade* grade*

For group of courses X
mark (X) final course

Number of ECTS points 8

including humber (¢ 3 2
ECTS points for practic|
(P) classe

including number ¢ 1,5 15 1
ECTS points for dire
teacherstudent conta

(BK) classe

)

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
Differential and integral calculus of one varialdemplex numbers.

\

SUBJECT OBJECTIVES
C1 basic knowledge about the methods of analyd®and AC circuit and gaining of skill$
to use these methods.
C2 basic knowledge in the field of logic

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01 - have a basic knowledge of methods ofyaisafor DC and AC circuits

PEK_WO02 - knows the basic theorems of circuit theor

PEK_WO03 — have a basic knowledge of calculus basddaplace transformation

PEK_WO04 - knows the definitions of transmissiontegsoperators, knows the physical meaning of fraque
characteristics of the system.

PEK_WO5 - knows how to express periodic functiom &ourier series, knows the physical interprettiof the
series; knows the method of linear circuit analygih periodical excitation.

PEK_WO06 — knows the definition and concept of fearminal network, has a basic knowledge of howasatiibé
four-terminal networks using their internal paraenst




PEK_WO07 - knows the concept of the transmissioa #ind phenomena occurring in it.

PEK_WO08 - knows the principles of elementary logjrcuits....

relating to skills:

PEK _UOL1 - is able to analyze elementary DC and ikGsoidal excited circuits

PEK _UO02 - can use symbolic method for the elemgraaalysis of linear circuits,

PEK _UO3 - can determine the frequency charactesisti the system and analyze transients

PEK _UO04 - can nominate Fourier coefficients of aqac function, can determine the power and RMBi@af
periodic signal based on discrete amplitude spegtru

PEK _UO5 - is able to describe a two-port circuitéwva proper matrix

PEK _UO06 - can analyze elementary logic circuits...

relating to social competences:

PEK _KO1
PEK_ K02
PROGRAMME CONTENT
Form of classes - lecture Number th

[0}
ur
S

Lec1 |[Voltage and Current, Resistance, Ohm’s Law, Poamt,Energy 2

Lec 2 |Network Theorems 2

Lec 3 |[Capacitors, Inductors, Magnetic Circuits 2

Lec 4,5 |Sinusoidal Alternating Waveforms.

The Basic Elements and Phasor Methods 4
Lec 6 |Series and Parallel ac Circuits, Series-Parall®etovorks Methods of
Analysis (ac) 2

Lec 7 |Network Theorems (ac), Power (ac 2

Lec 8 [Resonance 5

Lec 9 |Transformers 5

Lec10,1]Polyphase Systems 4

Lec 12 |[Transient analysis, time response 2

Lecl3 |[Transient analysis 5

Lecl4 [Pulse Waveforms and the R-C Response 2

Lec15,1¢Nonsinusoidal Circuits (Fourier series) 4

Lecl8 |[Transfer function; Decibels, Filters, and Bode ®lot 2

Lecl9 |Two port circuits 3




Lec20 |[Transmission lines (Distributed parameter systems) 2
Lec21 |Digital logic, (gates, flip-flops) 2
Lec22,285ummary 4
Hours: 45
Form of classes - class Number
of hours
Cl 1,2 |Analysis of elementary DC circuits. 4
Cl 3,4 |Physical laws in electrotechnics ; KVL and KCL, it loop analysis and voltage4
node analysis
Cl 5,6 |sinusoidal excitation analysis of AC circuits (cdexpnumbers) 4
Cl 7,8 [Thévenin i Norton theorems and superposition rpfgieation 4
Cl19,10 |Power factor compensation, power matching. 4
Cl11,12Fourier series practice 4
Cl13,14Two-port circuits, internal and external parameters 4
Cl15 |Simple circuits analysis by means of differentiaapns 3
Cl16- |operational method of analysis of linear circuits 3
19
Cl20 [|Frequency response of a circuit. Bode plot. 2
Cl21,22Analysis and synthesis of elementary logical cicui 4
Hours 415
Form of classes - laboratory Number of
hours
Lal [Introduction 2
La2 Basic circuits theorems 4
La3 [|Operator transmittance; transient analysis 4
La4 |Two-port circuits parameters measurements 4
La5 [|Fourier series 4
La6 [Transmission line model 4
La7 [Logical circuits, Gates and flip-flops. 4




La8 |Summary. 4
Hours 30
Form of classes - project Number Ofr
(¢
s
r
Proj 1
Proj 2
Proj 3
Proj 4
Total hours
Form of classes - seminar Number of
hours
Sem 1
Sem 2
Sem 3
Total hours
TEACHING TOOLS USED
N1.Chalk board
N2. Projector, computer with PowerPoint
N3.Lab stand
N4. Self-study
N5. consultations
N6. Two person team work (in special cases 3 psrtzam)

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming [Educational effect  |Way of evaluating educational effect achievemgnt
(during semester), P — [number
concluding (at semeste

B

end)

F1 PEK_WO01-08 test

E2 PEK_UO01-06 Oral answers and/or quizzes and/or final test
F3 PEK_U01-06 Quizzes, lab work, reports

P = (F1+F2+F3)/3; all F1, F2 i F3 must be positiv

PRIMARY AND SECONDARY LITERATURE




PRIMARY LITERATURE:

[1] R. L. Boylestad — Introductory Citcuits AnalysisaPson, Prentice Hall, 201211
edition

SECONDARY LITERATURE:

[1] S. Osowski, K. Siwek, MSmiatek — Teoria obwoddéw, Wydawnictwo Politechniki
Warszawskiej, 2006

[2] W. Wolski, Teoretyczne podstawy techniki analogowéydawnictwo PWr, 2007,

[3] Literature suggested during classes.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Jerzy. Witkowski@pwr.edu.pl




FACULTY ELECTRONICS
SUBJECT CARD
Name in Polish eBi komputerowe
Name in English Cqmter Networks
Main field of study (if applicable): Electronic and Computer Engineering
Specialization (if applicable):

Level and form of studies: 1st lekdull-time
Kind of subject: bhigatory
Subject code ECEA00101
Group of courses YES
Lecture Classes |Laboratory |Project [Seminar
Number of hours of organized classes in 30 30
University (ZZU)
Number of hours of total student workloagl 60 60
(CNPS)
Form of crediting crediting with crediting with
grade grade
For group of courses mark (X) final course X
Number of ECTS points 4
including number of ECTS points for pract 3
(P) classs
including number of ECTS points for dir 1 1

teacher-student contact (BK) clagses

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

SUBJECT OBJECTIVES
C1 To gain basic knowledge in the field of computetworks including applications and role in the
modern world, technologies and protocols

C2 To gain practical knowledge and skills in constiion, design and configuration of computer
networks, analyzing of network traffic

C3 To gain and enforce social competences incluttiagdea of normalization and certification in the
field of computer networks




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01 The course results with a student’s abititgxplain and describe basic informat
in the field of computer networks including apptioas and role in the modern world

PEK_WO02 The course results with a student’s abititgxplain and describe basiandards ¢
computer networks including cables, technologias@otocols

PEK_WO03 The course results with a student’s abiditgxplain and describe basic informat
related to design and configuration of computewoeks

relating to skills:

PEK_UO1 The course results with a student’s ahbititgonstruct and configure a simple
computer network including design of IP addressiagise diagnostic tools

PEK_UO2 The course results with a student’s ahbitityse a network protocol analyzer

PEK _UO03 The course results with a student’s abititgonfigure and manage popular netw
services

relating to social competences:
PEK _KO1 The course results with a student’s abibtgain and enforce social competence
including the idea of normalization and certificatiin the field of computer networks

on

on

ork

PROGRAMME CONTENT

Form of classes - lecture Number of hours
Lec1 Introduction to computer networks 4
Lec 2 Switching techniques and ISO/OSI model 2
Lec3 [TCP/IP model 5
Lec4 |Ethernet 5
Lec5 Cables 2
Lec 6 LAN devices 5
Lec 7 VLAN and IP in LANs 2
Lec 8 Design of LANs 4
Lec9 |Wireless networks 3
Lec 10 |Wide area networks 3
Lec 11 [Computer network security 4
Total hours 30

Form of classes - laboratory E:l:rt]ser of




Lab 1

Organizational information, rules of laboratorylesiof grading.
Presentation of laboratory tools.

Lab 2

Connecting devices into computer network. Checkiegcorrectness of
network operation. diagnostic tools.

Lab 3

Application-layer network services (http, ftp, dnddmain name system
and address translation process.

Lab 4

Analysis of header structure and operation of fartslayer protocols —
using network analyzer. Identification and analggigransport-layer
sessions — at workstation level.

Lab 5

Analysis of header structure and operation of ndtvieyer protocols using
network analyzer. Addressing schemes in computgrarks. Diagnostics
of networks. Basis of path determining (routingtomputer networks.
Remote work with remote terminal protocol.

Lab 6

Analysis of header structure and operation of datatayer protocols usin
network analyzer. Addressing rules at data linlketay

Lab 7

Ethernet technology, switching rules in Ethernetvoeks. Address
resolution protocol.

Lab 8

Implementation of computer networks using switcéued routers. Basic
configuration of network devices.

Lab 9

Implementation of computer networks and configaratf network device
in network simulator. Simulation and correctnessfieation of network
operation.

Lab 10

Implementation of computer networks and configaratf network
devices. Correctness verification of network ogemtsolving typical
configuration problems.

Lab 11

Individual practical assignment — implementing wiadl computer network

7

Lab 12

Review: network architectures, roles and protooblsetwork layers,
communication rules in computer network.

Total hours

TEACHING TOOLS USED

N1. Lecture with multimedia presentations.

N2. Problem-oriented lecture

N3. Discussion

N4. Practical tasks in laboratory

N5. Tests on e-learning platform

N6. Consultation

N7. Own work — preparation to lecture, laboratory.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — [Educational  (Way of evaluating educational effect achievement

forming (during [effect number
semester), P —
concluding (at
semester end)




F1

PEK_WO01-WO03Test, oral exam
PEK_KO1

F2

PEK_UO1 - UO:;I'est, evaluation of labaratory tasks, reports aedieg tests

P =0,5F1 + 0,5F2, concluding grade may be passive subject t;mEIF2 are passive

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1]
[2]

Tannenbaum A., S., Computer Networks
Cisco Systems slides

SECONDARY LITERATURE:

[1]
[2]

[3]
[4]

RFC (ang. Request for Comments) standangy.ietf.org
IEEE (ang. Institute of Electrical and Electronifrsgineers) standards

www.ieee.org

Networld Journal
Materials of computer network devices and softweredors

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Dr hab. inz. Krzysztof Walkowiak, Krzysztof.walkowiak@pwr.wroc.pl




Zat. nr 4 do ZW 64/2012

FACULTY ...Electronic...... /| DEPARTMENT..................
SUBJECT CARD
Name in Polish ........................ Cyfrowe przetwarzanie sygnatow
Name in English ..................... Digital Signal Processing
Main field of study (if applicable): Electronic and Computer Engineering - ECE
Specialization (if applicable): ......

Level and form of studies............ 1-st* level, full-time
Kind of subject: ...................... obligatory
Subjectcode ...l ECEA00102
Group of courses .....................YES

Lecture |Classes|Laboratory| Project | Seminar

Number of hours of organized classes in 30 45
University (ZZU)
Number of hours of total student workload 60 90
(CNPS)

" credit with credit with
Form of crediting grade grade
For group of courses mark (X) final course X
Number of ECTS points 5
including number of ECTS points for practical (P) 3
classes
including number of ECTS points for direct teacher- 15

student contact (BK) classes

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER
COMPETENCES

1. Introduction to Microcontrollers [ECEAQL&hows basic architectures of 8-, 16-, 32 bits ogontrollers

2. Object oriented programming [ECEAOQ8hble to write, debug and evaluate program éotrol of
selected microcontroller and its peripherals with tise of software tools.

\

SUBJECT OBJECTIVES

C1 Better understanding the principles of sigmatpssing mainly digital signal processing
C2 Acquiring skills in applying abstract matheraticoncepts to processing of real signals.
C3 Acquiring of the knowledge about the architeetand work of DSP processors and structures

C4 After this course you will be able practicallse code generation tools and development
environment for real time processing applicatiod&P technology.




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge

PEK_WO01 — knows problems of signal representatioderstands sampling and quantization
problem.

PEK W02 — knows basic problems and rules of digitghal processing theory
PEK_ W03 —knows basic structures of digital filtarsl implementation rules

PEK_WO04 —knows architectures and work of effectigmal processing structures, with specia
attention to DSP processors.

PEK_ W05 —knows tools and methods for code generatiml debugging in real time DSP
processors.

relating to skills:

PEK UO1 - Is able to make basic analysis of signiime and frequency domain including
preparation and use digital filters

PEK UOQ02 — can use development tools starting fitoerinistallation, configuration up to debuggjng
of program.

PEK_UO3 — Is able to develop programs for basinaigrocessing algorithms for implementatipn
on DSP taking into account specific of used langu&y ASM) and H&W feature of
the processor.

PROGRAMME CONTENT

Form of classes - lecture Number of hours
Lec 1 Discrete sequences and systems. Signals representation, Sampling 5
theorem
Lec 2 DFT - Discrete Fourier Transform, accompanying effects, Computation 5

algorithm, Circular convolution and block processing

Lec 3 FFT - Fast Fourier Transform Radix-2 FFT Computation algorithms, )
Butterfly structures

Finite Impulse Response Filters (FIR), Characteristic of linear phase FIR

Lec 4
filters, Phase response 2
Lec 5 | Infinite Impulse Response Filters (IIR), Causal and anticausal filterring 2
Digital filter implementation considerations, Zero phase filtering, Number
Lec 6 representation and arithmetic schemes, Quantization and overflow 2
operations
Lec 7 | Quadrature Signals, Discrete Hilbert transform 2
Lec 8 | Multirate processing, Signal averaging, selected tricks examples 2

Lec 9 Signal as stochastic process representation, basic parameters and higher )
order statistics,

Nonstationary, stationary, and ergodic Random processes, Influence of

Lec 10 | . .
linear system on a stochastic process




Introduction to estimation theory, Estimation methods and errors,

Lec 11 . . . 2
Estimator classes. Spectrum estimation
Lec 12 Digital Signal Processors - Integrated structures for Digital Signal )
Processing - basic architectures
Lec 13 Getting started with DSP, Fixed versus Floating point, C versus Assembly )
language
World offer of DSP structures. DSP processors as a part of embedded
Lec 14 2
world.
Lec 15 Rapid design and prototyping of DSP systems, Starter kits and evaluation )
modules, Support importance, Development environment.
Total hours 30
Number of
Form of classes - laboratory hours
Lab 1 Overview of the program and the organization of the laboratory classes.
Workplace training in health and safety. Signal processing basic path structure- 3
laboratory module recognition
Lab 2 TMS320C5015 processor architecture and features. Module driving from the 3
host PC
Lab 3 Code Composer Studio fundamentals, what is offering and how to use it. Tools 3
of effective control over DSP running in real time - sampling effect observation
Lab 4 Similarities and differences inview of DSP effects in CCS and Matlab - basic 3
discrete time signal observation and features, test signals generation
Lab 5 Calculation of the DFT from the Definition, Goertzel's Algorithm, 3
Lab 6 FFT computation and use, Coley-Tukey FFT, Recursive Derivation of the FFT, 3
Split-Radix FFT, Evaluation of the Matlab FFT
Lab 7 Discrete-Time filter Design-1, Discrete design of FIR filters and its evaluation 3
Lab 8 Discrete-Time filter Design-2, Discrete design of IIR filters and its evaluation 3
Lab 9 Spectrum analysis, Spectral windows (types, performance, resolution), 3
Spectrogram
Lab 10 | Multirate processing, Band limited interpolation, Zoom transform, Rate 3
changing
Lab 11 | Stochastic signals, Random variables, Nonstationary, stationary, and ergodic 3
random process, Influence of linear system to a stochastic process
Lab 12 | Implementation of designed earlier and evaluated FIR filter on the DSP 3
processor module, Result comparison
Lab 13 | Implementation of designed earlier and evaluated IIR filter on the DSP 3

processor module, Result comparisons




Lab 14 | Real time spectrum analysis using DSP processor on the evaluation module 3
Lab 15 | Real time spectrum analysis using DSP processor on the evaluation module 3
Total hours 45
TEACHING TOOLS USED
N1. Lecture supported with slides

N2.
N3.
N4.
N5.
NG.
N7.
N8.

WEB-Page with literature, illustration lectigledes and producers documentation
Course problem WIKI-s

Consultation
Self-preparation for the laboratory classeskéd with entrance test
Experiments in laboratory closed with report

Individual studies of technical documentatiooni silicon producers.
Individual preparation for the final qualifican test

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation

{F = forming | Educational

(during semestg, | effect Way of evaluating educational effect achievement

C —concluding number

(at semester efd

F PEK _WO01- | Laboratory (Preparation for the laboratory, to@sagnition and use, work and

(required F>2) 05 result of work with technical documentation studiesb entrance tests resul
PEK U1-3 and final reports)

C = 0,7 (final lecture test result) + 0,3*F

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[11 R.G. Lyons; Understanding Digital Signal Processing’Pearson Education Inc. 2004

[21 Sen M. Kuo, Bob H. Lee, Wenshun TiafReal-Time Digital Signal Processing:
Implementations and Applications2nd Edition, Wiley 2006

SECONDARY LITERATURE:

[1] A. V. Oppenheim and W. SchaferDiscrete-Time Signal ProcessihdPrentice Hall 2002.

[2] Steven W. Smith;"Digital Signal Processing and: A practical Guider Engineers and
Scientists.”; Elsevier 2003

[3] C. S.Burrus a.o‘Computer Based Exercises for Signal Processinqigy$ilatlab”
[4] V. K. Madisetti, ;'Digital Signal Processing Handbook -Fundamental€RC Press 2010

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Dr. Krzysztof Kardach,

Tel: 71 33D32

E-mail:krzysztof.kardach@pwr.edu.pl




Zat. nr 4 do ZW 64/2012

FACULTY OF ELECTRONICS (W4) ELECTRONICS AND COMPUTER ENGINEERIN
(ECE)
SUBJECT CARD

Name in Polish: Elektroakustyka
Name in English: Electroacoustics
Main field of study (if applicable): Electronics
Specialization (if applicable):
Level and form of studies: 1 level, full-time
Kind of subject: obligatory
Subject code: ECEA00103
Group of courses: YES

Lecture Classes Laboratory  [Project Seminar
Number of hours of 30 30

organized classes in
University (ZZU)

Number of hours of 60 60
total student workloadl
(CNPS)
Form of crediting Examination-/ |Examination / [Examinatien/ |Examination/ [Examination /
crediting with  [crediting with  |crediting with  |crediting with  |crediting with
grade* grade* grade* grade* grade*

For group of courses X
mark (X) final course

Number of ECTS points 2 2

including number ¢ 2
ECTS points for practic]
(P) classe

including number ¢ 1 1
ECTS points for dire
teacherstudent conta
(BK) classeg

*delete as applicable

[92)

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1.
2.
3
)

SUBJECT OBJECTIVES
C1 - The student would be introduce in the meclamibrations, acoustic and ultrasonic waves,
quantities characterizing sound and ultrasoundsiplygy and psychology of hearing, speaking,
properties of speech, transmission of audio sigasisell as electro-acoustic and ultrasonic
transducers, basic acoustical systems.
C2 - Ability for preparing and executing basic astiwmiand ultrasonic measurements, speech signgl
characterization as well as analysis and interpoet@f measurement results.




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_WO01 Student knows mechanical vibration of cared multi degrees of freedom as we
as continuous vibrating systems (string, membrane).

PEK_WO02 Student knows propagation of acoustic dimdaonic waves in gases and basic
guantities characterizing an acoustic and ultraseave.

PEK_WO03 Student knows construction and functionsushan hearing organ. Student kno
subjective attributes of sound and their relatigms¥ith physical quantities.

PEK_WO04 Student knows production process and ptiegesf speech signal.

PEK_WO05 Student knows quantities characterizingisito field in an open space.

PEK_WO06 Student knows quantities characterizingisito field in rooms.

PEK_WO07 Student knows basic acoustical systemsleitiknows the electrical, mechanic
and electrical analogies.

PEK_WO08 Student knows elements of electroacouktn and distortion and artifacts of
transmission of audio signals in this chain.

PEK_ W09 Student knows principles of operation et#bacoustical transducers.

PEK_W10 Student knows principles of operation, dasirameters and characteristics of
microphones and loudspeakers.

PEK_W11 Student knows principles of operation, dasirameters and characteristics of
loudspeaker systems and earphones.

PEK_W12 Student knows principles of operation, dasirameters and characteristics of
ultrasonic transducers.

relating to skills:

PEK _UO1 Students knows principles of usage fortedacoustic equipment, how to prepa
for the laboratory exercises and how to work uprep

PEK _UO02 Student is able to build a set-up for mesreent and observation of vibrations i
structures.

PEK_UO03 Student is able to build a set-up for messent and analysis of sound pressur
levels. Student is able to perform measuremenpsu@meters of microphones,
sound level meters and filters.

PEK _U04 Student is able to perform basic pure tanand bone conduction testing.

PEK_UO5 Student is able to register and to megsan@meters of speech signal.

PEK _UO06 Student is able to perform measuremeniiteqéiency response and directional
characteristics of loudspeakers and microphones.

PEK _UOQ7 Student is able to measure parametergragahic transducers.

PEK _UO08 Student knows basic concept and buildiedhigh-performance audio testing
systems. Student is able to perform basic audicurements using the high-
performance audio testing systems.

VS

e

11}

PROGRAMME CONTENT
Form of classes - lecture Number of hours
Lec 1 [Mechanical vibration of one- and multi degreesreétiom. 2
Lec 2 |Propagation of acoustic and ultrasonic waves. Questharacterizing 3
sound and ultrasound.
Lec 3 |Construction and functions of human hearing or@arhjective 2
attributes of sound and their relationship with gibgl quantities.
Lec 4 [Production of speech signal. Properties of speech. 3
Lec 5 |Quantities characterizing acoustic field in an oppace. Properties of 2




sound sources.

Lec 6 |Quantities characterizing acoustic field in rooms. 2
Lec 7 [Test no. 1. >
Lec 8 |Basic acoustical systems. Electrical, mechanicdledectrical 2
analogies.
Lec 9 |Electro-acoustic chain and distortion and artifa¢tsansmission of 2
audio signals in this chain.
Lec 1QPrinciples of operation of electro-acoustical tansers. 2
Lec 11Microphones and loudspeakers. 2
Lec 12Loudspeaker systems and earphones. 2
Lec 13Ultrasonic transducers. 2
Lec 14Test no. 2 2
Total hours 30
Form of classes - class Number of
hours
Cl1
Cl 2
Cl 3
Cl 4
Total hours
Form of classes - laboratory Number of
hours
Lab 1 |Introduction to laboratory. Overview of the StR#gulations, principles qf 2
usage for equipment on laboratory stands, howepare for the laboratory
exercises and how to work up reports.
Lab 2 |Vibrations in structures. 4
Lab 3 |[Measurements and analysis of sound pressure levels. 4
Lab 4 |Basic pure tone air and bone conduction threshadiibanetry. 4
Lab 5 |Acquisition and parameterization of speech signal. 4
Lab 6 |[Measurements of frequency response and directabraahcteristics of 4
loudspeakers and microphones.
Lab 7 |[Measurement of ultrasonic transducers. 4
Lab 8 |High-performance audio testing systems. 4
Total hours 30
Form of classes - project Number of
hours
Proj 1
Proj 2
Proj 3

Proj 4




Total hours
Form of classes - seminar Number of
hours
Sem 1
Sem 2
Sem 3
Total hours

TEACHING TOOLS USED

N1. Lecture by means of the plate and slide.

N2. Consultation.

N3. Self-study and prepare for tests.

N4. Laboratory instructions on-line.

N5. Self-study and prepare for laboratory exesceed reports.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — [Educational effect numbetay of evaluating educational effect achiever
forming (during
semester), P —
concluding (at
semester end)

F1 PEK_WO01 - PEK_W04 Test in the first half of g@mester

F2 PEK_WO07 - PEK_W12 Test in the second half ofsmester

F3 PEK _UO1 - PEK_UO08 | Evaluation of theoretical kihenige about
laboratory exercises

F4 PEK _UO1 - PEK _UO08 | Evaluation of preparationegfarts and

correctness of analysis

P1: Successful completion of both tests. Mark enlaasis of the sum of achieved scores.
P2: Positive scores from laboratory classes; F23=H F4)/2
C = (P1+P2)/2; P1 and P2 must be positive.

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Jens Blauertt, Ning Xiang: Acoustics for Engireelroy Lectures, Second Edition, Springer.

[2] F. Alton Everest, Mastr Handbook of AcoustiEsurth EditionMc Graw-Hill.

[3] D. Ensminger, L. J. Bond, Ultrasonics. FundarantTechnologies and Applications, CRC Press, 2012.
[4] Blauert, Communication Acoustics, Springer Verap5.

[5] Laboratory instruction on-line on the sitesGifair of Acoustics and Multimedia.

[6] Anders Brandt, Noise and Vibration Analysis. @il2011.

[7] Stanley A.Gelfand, Essentials of Audiology, &fmie 2009.

[8] Bob Meltzer, Audio Measurement Handbook.

SECONDARY LITERATURE:
[1] Bruel&Kjaer Books

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

prof. dr hab. ia. Andrzej Dobrucki, andrzej.dobrucki@pwr.edu.pl




Zat. nr 4 do ZW 33/2012

WYDZIAL ELEKTRONIKI
KARTA PRZEDMIOTU
Nazwa w jezyku polskim: Projekt zespotowy
Nazwa w jgzyku angielskim: Team project
Kierunek studiow: Informatyka,
Specjalnaé: Systemy i sieci komputerowe
Stopien studiéw i forma: | stopien, stacjonarna
Rodzaj przedmiotu: obowgzkowy
Kod przedmiotu: ECEA00106
Grupa kursow: NIE

Wyktad | Cwiczenia | Laboratorium Projekt Seminariun

Liczba godzin zai
zorganizowanych w 75
Uczelni (ZZV)

Liczba godzin catkowitego

nakladu pracy studenta 150
(CNPS)

. . Zaliczenie
Forma zaliczenia

na ocen

Dla grupy kurséw
zaznaczy kurs kacowy
(X)
Liczba punktow ECTS 5
w tym liczba punktéw
odpowiadaica zagciom 5
o charakterze praktycznym (R)
w tym liczba punktéw ECTS
odpowiadajca zagciom 25

wymagajcym bezpéredniego
kontaktu (BK)

WYMAGANIA WST EPNE W ZAKRESIE WIEDZY, UMIEJ ETNOSCI | INNYCH
KOMPETENCJI

CELE PRZEDMIOTU
C1 Nabycie umiejtnosci wykonania przydzielonych zaflénzynierskich w ramach realizacji
ztozonego zadania #tynierskiego
C2 Zdobycie déwiadczér w pracy zespotowej, w tym umégnosci planowania i
harmonogramowania, komunikacji westrz-zespotowej, petnienia roli cztonka zespo#atb
lidera, maliwos¢ wykazania si kreatywndcia, otwartGcia na innowacyjne podgjie do
realizacji celu oraz zorientowaniem na sukces 2aspo




PRZEDMIOTOWE EFEKTY KSZTALCENIA
Z zakresu umiejetnosci:
PEK_UO01 potrafi wykonazadania w ramach realizacji projektu elektronigankib automatyki i
robotyki lub informatyki lub mieszanego
PEK _UO02 umie zastosowaasady zakglzania projektem do realizacji 2zlinego projektu
informatycznego
PEK_UO03 umie opracowalokumentagj projektu

Z zakresu kompetenciji:
PEK_KO1 potrafi wspotpracowaz zespotem, wykazujegsiwiadomdacia swojej roli w projekcie ora
dbalacia o terminowg realizacg powierzonych zada

N

TRESCI PROGRAMOWE

Forma zajeé - projekt Liczba godzin

Ustalenie tematu i celu projektu (np. informacygygtem internetowy,
ztozony system bazodanowy, kompleksowy projekt infopzatji firmy).

Prl Przydziat r6l w projekcie, wepny przydziat zadado wykonania, wybér 4
lidera zespotu
Zapoznanie iz obszarem problemowym projektu. Praegtozwihzan w

Pr2 . : P 4
obszarze problemu — analiza metod i stosowagrardikéw informatycznych.
Analiza wymaga uzytkownika, hcznie z analig ekonomiczg skutkow

Pr3 implementacji projektu. Opracowanie za#o projektowych. Ustalenie 8

wstepnego harmonogramu dziatéw formie wykresu Gantt'a) oraz zasad
komunikacji wewntrz-zespotowej i z prowadzym

Analiza ryzyk w projekcie, ustalenie scenariuamaryjnych i sposobéw
monitorowania ryzyka. Zaplanowanie zasad gdzania jakécia w

Pr4 | projekcie, opracowanie procedur kontrolowania §gkdJstalenie zasad 4
odbioru wynikéw poszczegoélnych etapow projektu arazad
dokumentowania etapow

Realizacja indywidualnych zadg@rojektowych wg harmonogramu realizacji

PrS | etapu projektu 12

Pr6 Realizacja spotkazespotu z prowadezym - zgodnie z ustalonym 4
harmonogramem (kanfianilowy)

Pr7 Realizacja indywidualnych zadg@rojektowych wg harmonogramu realizacji 12

Il etapu projektu

Prezentacja efektow wykonanego projektu, dyskusjhlpmowa, ocena
Pr8 |elementow wykonanego projektu przez proveaego. Weryfikacja projektul. 8
Ustalenie ewentualnych zmian

Pr9 | Przedstawienie ostatecznej dokumentacji projekiormie pisemnej 4

Suma godzin 60

STOSOWANE NARZEDZIA DYDAKTYCZNE

N1. Prezentacja multimedialna
N2. Dyskusja problemowa

N3. Konsultacje

N4. Praca wtasna




OCENA OSIAGNIECIA PRZEDMIOTOWYCH EFEKTOW KSZTALCENIA

Ocery (F — formupca
(w trakcie semestru), P +Numer efektu
podsumowujca (na ksztatcenia

koniec semestru)

Sposbb oceny aginiccia efektu ksztalcenia

Ocena prezentacji kolejnych etapow projektu

PEK_UO01 oraz umiegtnosci pracy w zespole:
F1 PEK _U02 przestrzegania harmonogramu, aktygéne
PEK_ KO01 zespole, umietnos¢ zastosowania zasad
zarzdzania projektem
E2 PEK_U03 Ocena jakéci wykonanego projektu oraz

dokumentacji projektowej
P=0.4*F1+0.6*F2pod warunkiemze F1>=3.0 i F2>=3.0

LITERATURA PODSTAWOWA | UZUPELNIAJ ACA

LITERATURA PODSTAWOWA.:

[1] Praca zbiorowa, A Guide to the Project Managemeaty®f Knowledge (PMBOK Guide),
wydanie polskie, 2009

[2] Praca zbiorowa, Zagdzanie projektem informatycznym - model najlepszyciktyk, IFC
Press, Krakow 2003

[3] Robertson J., Robertson S., (1999), Pelna angtstarsowa, WNT Warszawa, 2003

[4] Dennis A., Wixam B.H., System Analysis, Design,dbliiley & Sons, 2003

LITERATURA UZUPELNIAJ ACA:
[5] Pozycje literaturowe dotygze wybranych technologiisrodowisk programistycznych

OPIEKUN PRZEDMIOTU (IMI E, NAZWISKO, ADRES E-MAIL)

Dr inz. Iwona Pazniak-Koszatka, iwona.pozniak-koszalka@pwr.edu.pl




Zat. nr 4 do ZW 64/2012

FACULTY OF ELECTRONICS

SUBJECT CARD

Name in Polish:  Wsgp do programowania

Name in English: Introduction To Programming

Main field of study (if applicable): Electronic and Computer Engineering (ECE)
Specialization (if applicable): ..................oooiil

Level and form of studies: 1st level, full-time

Kind of subject: obligatory
Subject code ECEA00015
Group of courses: YES
Lecture Classes [Laboratory |Project Seminar
Number of hours of organized 30 45
classes in University (ZZU)
Number of hours of total student 40 80
workload (CNPS)
Form of crediting crediting with crediting with
grade grade
For group of courses mark (X) fingl X
course
Number of ECTS points 8
including number of ECTS points 5
practical (P) class
including number of ECTS points 2 2
direct teacher-student contact GLK
classe]

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

SUBJECT OBJECTIVES

C1 Acquisition of basic knowledge on computer alpons, how they are presented and
analyzed. Getting familiar with standard algorithpnscessing large amounts of data, i
searching, aggregating and sorting.

C2 Learning the basic programming constructs whrehcommon to most of algorithmic
languages: types, variables, conditional branchHoaping, functions with arguments,
recursion, arrays, lists, files. Getting Acquainégth selected forms of dynamic and
complex data structures: list, stack, queue ardd tre

C3 Acquiring the ability of the structural and pedeciral programming in C or C++,
and using the integrated development environmentaprove the processes of editing
compiling and testing multi-file programming pradjgc

C4 Update and development of the knowledge in tea af information technologies and
improving the skills in its use in engineering work

...



SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01 Has a basic knowledge of modern programianguages and paradigms.
Knows fundamental principles and structures toesg@nt algorithm in the form of
flowcharts. Knows the basic algorithms for searghaggregation and sorting of
the data.

PEK_WO02 Knows the syntax, semantics, programmimgictacts and concepts specific to
structured and procedural programming in C or GHiderstands concepts of
iteration, recursion, memory organization, poir@ethmetic, dynamic resource
allocation and release. Has the knowledge of tlextsl dynamic and complex
data structures.

PEK _WO03 Has the knowledge of modern software tanfermation technologies and office
software packages supporting the work of the prognar.

relating to skills:

PEK _UO1 Can represent an algorithm in the flowcf@r. Can construct a solution for
simple programming tasks that require the use s branches, loops or
recursion.

PEK _U02 Can properly structure the program codedatd in C/C+, in accordance with th
principles of structured and procedural programm@an define and invoke
functions, choose the way of passing the inputarigdut parameters. Can defing
initialize and process basic data representatemays, strings, structures and their
combinations.

PEK_UO03 Can appropriately use pointers and dynaménory management, including
proper allocation / deallocation procedures. I& abldesign and program a set ¢f
functions that hide implementation details for céempmand dynamic data
structures. Can program the data storage operatioran-volatile memory using
file-streams.

PEK _U04 Can use the integrated development envieahio configure, edit, and test single-
threaded console applications.

PEK_UO5 Can effectively use business-office packdgepreparing technical
documentation, using spreadsheets for automatigmeering calculations. Can
extend their functionalities by programming newdtions and macros.

174

PROGRAMME CONTENT
Number
Form of classes — lecture
of hours
Lec 1 [The algorithms and methodsr their representation. The dominant programi 2

paradigms. The flowcharts. The stages and toold dseng software developmgnt.
Standards of programming languagBse overall structure, syntax and semanti
the program in C or C++. Examples of source codsifaple console applications.

Lec 2 |Computer data and their representations. Data tgpdsanges of values. Prog 2
variables, variable declaration and initializatidime visibility of identifiers. Storag
classes. Predefined scalar types! user defined types (typedef). Logic, bitwisd
arithmetic operators. Rules for calculation of algéc expressions. The stand
mathematical functions. Dealing with streams andid@nput/output operation
Dialogue with the user in text mode. rR@atted input and output using stang
libraries <stdio.h> <iostream>.

Lec 3 [Basic programming instructions: assignment, cood#i selection and choi 2
Controlling the flow of the algorithm, folding antksting conditional instructiof




Examples ofalgorithms that process small amounts of data (witlusing a loop|
The concept of iterations in the program. The typiekops: while, dowhile, for
Terms of completion and nesting the loops. Insibnst to break or continue t
loop. Simple iteratig algorithms: counting, searching the minimum oximam
summing up the data values retrieved from the strea

Lec 4

Arrays in CC++. Array declaring, defining and indexing. Prcgieg array da
using a loop. One-dimensional and multi-dimensi@medys.

Lec 5

Functions and procedures in programming langua@esxlaring, defining ar]
invoking the function. Paramettrss functions. Explicit passing of the data vie
argument list or the return statement. Passingnaegts by value and lrgferencsd
Default values for arguments. Overloaded functidmige functions. Recursion.

Lec 6

Computer memory addresses, pointers to variablésramory, pointers arithme
in C/C++. The relationship between pointers andyerWorking with arrag using
the pointer notation i. Passing arguments to thetfan by address. Standar
functions which operate directly on computer memamem.h> (memset, memc
memcmp, memmove, etc.)

Lec 7

Array representation of strings in C/C++. Declaridgfining, and manipulating t
strings. Standard C library <string.h> (strcpyesip, strcat, strlen, etc.). Examy
of user-defined functions for processing textuahda

Lec 8

Program specification, testing, error handling,ecddcumentation.
Midterm (forming) exam

Lec 9

Recursion and recursive algorithms. Binary seanthsarting of the arrays.

Lec 10

Structural type - the concept of structures in G/CBefinition, declaration af
initialization of structural variables. Nesting obmpositetypes (structures a
arrays). An example of a simple in+memory datalesseg the representation in
form of arrays of structures.

Lec 11

Support for external memory in the form of raw diiess. Random access and
files. Procedural <stdio.h> and objexiented <fstream> <stream> libraries
standard file operations. Input and output openatifor the characters, strings
formatted data. Binary data block files. Portability of the data representa
between different operating systems. Standardsexahange data filebetwee
applications written in C/C ++ and popular offiagtes (editors, spreadsheets).

Lec 12

Dynamic memory allocation. Allocating and freeiing tallocated memory (mallg
calloc, free, new and delete operatokgap overflow and dynamic data corrupt
Dynamic allocation and reallocation of arrays spacified size.

Lec 13

The complex pointer data structures. The arrayoaitprs to simple variables, ar
of pointers to arrays, dynamic array of pointewssdynamic strings. Pointers
functions. Standard gsort function.

Lec 14

Dynamic and recursive data structures: the poittieen list, stack, queue, prion
gueue, binary tree, and their properties.

Lec 15

Utilizing the integrated office suitggditors, , spreadsheets, databases) in en
work. Advanced processing capabilities of technieadt documents and data|
spreadsheets, through programming of new funcamasmacros.

Total hours

30




Form of classes - laboratory

Number
of hours

Lab 1

Overview of the program and the organization ofl#i®ratory classes. Workpl3
training in health and safety. Writing algorithmsing flowcharts languag
Setting up development environment (e.g. Windowsisu&# Studio d
Linux/Emacs/gcc). An example of a console prograsmg simple variablg
assignment statements, and console input outputatipes. Editing, compilin
running and debugging the progra@uidelines for the use of integratetfice
packages for creating the technical documentatinod eeportson the
implementation of laboratory tasks.

e.

Lab 2

Representation of standard data types in C. Ap@tepselection of the data type
variables. Data representation constraints. Thieglia with the user usinggandar
printf and scanf functions. Formatting data (camgion of format string
containing different control sequences). Calcutatimathematical and boolg
expressions in C/C++.

Lab 3

Exercises with the creation of example progrdlustrating he use of basic C/C;
constructs and concepts: assignment, conditiorahding (if, ifelse), selectid
(switch, case, break, default). Nesting branchirsgyuctions.

Lab 4

The concept of iterations. The role and $ielr®f the control variable®r the loop
Loop breaking constructs (while, do-while, for).eTaquivalence of the loop.

Lab 5

Continuation of exercises with the creation of pamgs that illustrate the use of
user loop. Standard iterative algorithms: countisgmming, searchg thg
maximum and minimum, calculation of the mathemésegies.

Lab 6

Structured and procedural programming. @ulsion of tasks into functions, {
concept of program menu. Visibility range and owing the identifiers. Exercis
with creating usedefined functions. Parameterless functions. Locatiableq
Passing parameters through global variablé® functions with explicit argumg
list. Passing arguments by value, reference anceasld

Lab 7

Exercises with the creation of prograthat illustrate the use of the array (
representation. Processing arrays using a l8agic array processing algorith
(filling, comparing items, search, move, deletej adms).

Lab 8

Dynamic arrays (array with a counter of udemns). Selectedalgorithms fog
processing arrays: linear and binary search, bulsng and insertion sg
Parameterization of algorithms. Appropriate setectof the method for pass
input/output parameters between the functions.

Lab 9

Text processing function€ode analysis of the standard functions <strin
library. User-defined functions for character gjrprocessing.

Dynamic allocation and reallocation of memory. Qimaensional arrays of varial
size. Pointer arithmetic and pointer casting. Eseravith accessing the mem
through pointers.

Lab 10

Exercises with the creation of programs illustrgtthe processing of textual dd
represented as an array of characters. Accessiagvdhiables using pointg
Programs that use dynamic allocation and re-alimcaif onedimensional arrayf
Debugging and testing the correctness of the progira

Lab 11

Implementing simple immemory database using representation in the forratr]
array of structures (or array of pointers to dymarsiructures). Extemuolg thd
functionalities of database program: adding arcigjvoperations in the exter
memory (in the form of text or binary files).

Lab 12

The structural decomposition of large programs emchplex data representati
Discussion and practice the representation of @mpimemory database (using
array of structures). User defined data type, ematioe. Encoding data using
dictionary.




Lab 13

Exercises with data storage in external memoryguélia streams. Text and bing
representation ofumerical data. Error detection during file streuput / outpy
operations. Controlling the location of the filesfiton indicator. Basic algorithr]
for sequential processing of text and raw binaesfiExportimport of numeric an
text data into popular office spreadsheet program.

Lab 14

Userdefined implementation of selected dynamic datactire: the linked lig
gueue, priority queue or a tree. Exercises withtimg programs using recursion.

Lab 15

Utilizing standard business office suiteBxercises with advanced formatt
techniques of technical documents and perforn@ngineering calculations us
spreadsheets. Automation of work by programming fisetions and macros.

Total hours

45

TEACHING TOOLS USED

N1. Traditional lectures using multimedia projector

N2. Individual work - self-implementation of appted laboratory programs
N3. Program code inspections carried out by therktiory instructor

N4. Individual work - self-study and preparatiom fecture tests

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F —
forming (during
semester), P —
concluding (at
semester end)

Educational
effect number

Way of evaluating educational effect achievement

F1 PEK_WO01 4Written test during the lecture.
— PEK_WO03|In the case of an additional test in the middléhefsemester,
the assessment F1 is a weighted sum of
(1/3*F3 + 2/3*F4 ), where:
F3 — evaluation of the midterm test
F4 — evaluation of the final lecture test
F2 PEK_UO1 —Assessment of the reports documenting progressbofatory
— PEK_UO4 |exercises. Code inspection of the programs crdatestudent,

carried out by laboratory instructor.

P = 0.4*F1 + 0.6*F2, all partial evaluations mustgositive




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Brian Kernighan, Dennis Ritchie, The C Programniiagguage, 1988

[2] Greg Perry, Dean Miller, C Programming Absolute iBagr's Guide,
3rd Edition, 2013

[3] Bjarne Stroustrup, The C++ programming languadegdit, 2013

[4] Stanley Lippman, Josée Lajoie, C++ primer, 5th 2013

SECONDARY LITERATURE:

[1] Niklaus Wirth, Algorithms + Data Structures = Pragns, 1976
[2] Robert Sedgewick, Algorithms in C, 3rd Edition, 200

[3] K.N. King, C Programming: A Modern Approach, 1996

[4] Dan Gookin, C for Dummies, Volume 1, 1994

[5] Alex Allain, Jumping into C++2013

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Dr inz. Marek Piaseckimarek.piasecki@pwr.edu.pl




Zat. nr 4 do ZW 64/2012

FACULTY OF ELECTRONICS / DEPARTMENT K7
SUBJECT CARD
Name in Polish Zaawansowane zagadnienia robotyki
Name in English Advanced Topics in Robotics
Main field of study (if applicable): Electronic and Computer Engineering (ECE)
Specialization (if applicable):
Level and form of studies: 1st level, full-time
Kind of subject: elective
Subject code ECEA00201
Group of courses YES

Lecture Classes Laboratory Project Seminar
Number of hours of 30 30 15
organized classes in
University (ZZU)
Number of hours of 60 90 60
total student workloadl
(CNPS)
Form of crediting crediting with crediting with | crediting with
grade grade grade
For group of courses X
mark (X) final course
Number of ECTS points 7
including hnumber (¢ 3 2
ECTS points for practic]
(P) classs
including number (¢ 1 1 0,5
ECTS points for dire
teacherstudent conta
(BK) classep

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
K1ECE_W1,K1ECE _WO02,K1ECE _WO03,K1ECE _W04,K1ECE SNMAECE _WO07,
K1ECE _WO09,K1ECE _W10,K1ECE _W13
K1ECE _UO01,K1ECE _U02,K1ECE _UO03,K1ECE _U04,K1EQHS5,K1ECE _U07,
K1ECE_UO09,K1ECE_UI10,

\

SUBJECT OBJECTIVES
C1. Enhancing knowledge on design of robotic system
C2. Enhancing knowledge on models of robotic system
C3. Attaining knowledge on robot motion planningl aontrol.
C4. Attaining knowledge on robot applications.
C5. Developing skills of designing and programmifigobotic systems.
C6. Developing skills of acquiring and critical &sas of information on modern robotic solutions.




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 - Acquaintance with control architectured methods of their implementation
PEK_WO02 — Acquaintance with methods of modellingtion planning and control for stationary and
mobile robots
PEK_WO03 — Acquaintance with applications of moderioots

relating to skills:
PEK _UO1 — Ability to design and implement solutidasrobot modelling, motion planning and contyol
tasks
PEK_UO02 — Ability to search, analyze and compafermation on technnical solutions used in robotics

PROGRAMME CONTENT
Form of classes - lecture Number of hours
Lec 1 |[Introduction to the course, terminology. 2
Lec 2 |Control architectures and their implementation t8afe frameworks for 4
architecture modeling.
Lec 3 |Kinematic and dynamic models of stationary robBtsemplary 4
applications.
Lec 4 [Selected topics on stationary robot motion planning 4
Lec 5 |Selected topics on stationary robot control. 2
Lec 6 ([Mobile robots: models, motion planning and control. 4
Lec 7 |Mobile robots: localization and mapping. 4
Lec 8 |Robotic applications. On-going research in soamdical and field robotics. 4
Lec 9 [Summary of lecture. 2
Total hours 30
Form of classes - project Number of hours
Pri Introduction to the course. Software toolgiugeproject. 4
Pr2 Design and/or research experiments with ssdectbotic systems or 22
system models
Pr3 Presentation of project results. 4
Total hours 30
Form of classes - seminar Number of hours
Sem 1 | Introduction to topics undertaken duringdberse. 2
Sem 2 | Presentations of selected topics on modéeuwiics. 11
Sem 3 | Course summary. 2
Total hours 15
TEACHING TOOLS USED
N1. Lecture
N2. Project consulting
N3. Seminar




N4. Consultations

N5. Independent work — self study and preparatioridsts
N6. Independent work — preparation of a project

N7. Independent work — preparation of seminar priagi®ons

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming [Educational effect  |Way of evaluating educational effect achievemer

(during semester), P — [number

concluding (at semestef

end)

F1 PEK_UO1 Evaluation of project assignments

F2 PEK_U02 Presentation of selected topics, activity in
discussions

F3 PEK_WO1 - PEK_WO03 |Written tests, written overview on selected
topics

C=F1+F2+F3 ( in order to pass the course, all fogwjrades must be positive)

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Handbook of robotics. Springer, 2008.

[2] P. Corke. Robotics, Vision and Control. Fundamledlgorithms in MATLAB, Springer,
2011.

SECONDARY LITERATURE:

[1] S.M. LaValle. Planning algorithmbttp://planning.cs.uiuc.edu/

[2] L. Sciavicco, B. Siciliano. Modelling and Contrdl Robot Manipulator, Springer 2012
[3] S.Thrun i in. Probabilistic robotics. MIT Press080

[4] The DARPA Urban Challenge. Springer, 2010.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Janusz Jakubiak, Janusz.Jakubiak@pwr.wroc.pl

—



Zat. nr 4 do ZW 33/2012

FACULTY: Electronics
SUBJECT CARD

Name in Polish:  Mikrokontrolery

Name in English: Microcontrollers

Main field of study (if applicable): ECE
Specialization (if applicable): ..........................
Level and form of studies: 1st level, full-time

Kind of subject: optional
Subject code ECEA00202
Group of courses: YES / NIEX
Lecture Classes Laboratory | Project Seminar
Number of hours of 30 30 15
organized classes in
University (ZZU)
Number of hours of total 90 60 60
student workload (CNPS)
Form of crediting Egzaminaton Crediting with Crediting
grade with grade

For group of courses mark X
(X) final course
Number of ECTS points 7

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

including number of ECT$ 1 1 0,5

points for direct teacher-
student contact (BK) classes

*delete as applicable

1.

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

K1ECE _W14. (Introduction to Microcontrollers).

SUBJECT OBJECTIVES
C1. Acquiring knowledge of the microcontroller atebture
microcontroller systems

C3. Acquiring a basic understanding of multitasking
C4. Gaining the ability to use advanced microcdlg@renodules

C2. Gaining basic knowledge about the basic bugldhlocks of peripherals implemented in




SUBJECT EDUCATIONAL EFFECTS
Relating to knowledge:
PEK_WO0L1 - knows the basic principles of design afroprocessor systems
PEK_WO02 - has the knowledge to microcontroller c@a for the required output and
peripheral circuits offered to a given application
PEK_WO03 - knows the principles of designing andhing the code performing specific tag
on the selected hardware platform
PEK_ W04 - has knowledge of integrating a microaaligr with external systems, digital an
analog

Relating to skills:

PEK _UOL1 - is able to select and properly use affeatevelopment environment for RISC
microcontroller,

PEK _UO2 - knows how to prepare, create, validatedaploy testing and functional softwa
of microcontrollers,

PEK _UO03 - can find information about the paramegers characteristics of a chosen

ks

nd

microcontroller

PROGRAMME CONTENT

Form of classes — lecture Number of hours

Lecl | Architecture of microcontrollers.

Lec2 | Microcontrollers: 8- and 16-bit families
Lec3

Lec4 | Microcontrollers: 32- and 64-bit families

N IN BN

The family of ARM microcontrollers. Similarities drdifferences

LecS between the subfamilies Cortex-M, Cortex-R and €cA

Overview of the microcontroller market. Depositimirmicrocontroller,

Lec6 chips used in electronic devices

Interrupts in microcontrollers. Nested interrupN¥/IC and GIC

Lec’ blocks

Multitasking in microcontrollers. Implementation afoperative and

Lecs preemptive multitasking

Lec9 | The mid semester test 2

Methods for reducing power consumption in micropssor systems

Lec1O|,,. . . )
Microprocessors with minimal power consumption.

Lec11|Advanced microprocessor peripherals. Advanced sraad counters
Lec12| Systems with direct memory access DMA. External wmgm

Lec13|interfaces: SRAM, DRAM, and the like. Fast semderfaces: USB, 8
Lec14| Ethernet. Interfaces video and audio signals.

Lec15| Data acquisition 2
Total hours 30
Form of classes — laboratory Number of
hours
Lal Introduction. The organization and principléshe Integrated 2
Development Environment and the microcontroller med




La2 The impact of variable declarations on the dpeehe program and 2
computing.

La3 Principles of cooperation CMSIS library progsaamd libraries 2
microcontroller manufacturers. Read / write statiethe GPI1O ports

Lad Signal generation by the microcontroller timetnter. 2

Lab Hardware pulse width modulation (PWM). 2

La6 Rules of the microcontroller interrupts, theemupt priority and the| 2
interrupt nesting. The use of standard CMSIS subres.

La7 Measuring the pulse widh factor. 2

La8 Voltage measurements using the microcontrédllBr converter. 2

La9 DMA transfer to/from peripheral device. 2

Lal0 | The shaping of analog signal. D/A converter. 2

Lall | UART - serial data transmission. 2

Lal2 | Cooperation between microcontroller and mesament sensors 2
using 12C-Bus interface.

Lal3 | Serial data interface (SPI) for communicabetween the 2
microcontroller and the LCD chip.

Lald | CMSIS library - implementation of digital it 2

Lal5 | The additional lab - finalizing uncomplitedka. 2
Total hours 30

Form of classes - project Number of
hours

Prl Introduction to the course. Discussion of exemptanjects topics. 3

Pr2 Choice of projects themes. 2

Pr3 Problematic discussion 2

Pr4 Presentation and discussion of proposed solutions. 4

Pr5

Pr6 Problematic discussion

Pr7 Presentation of the implemented solutions. 4

Pr8
Total hours 15

TEACHING TOOLS USED
N1. Lectures using multimedia presentations andekbiard.

N2.
N3.
N4.
N5.
NG.
N7.

Laboratory classes - discussions on solutippsied.
Class Project - problems discussion
Consultations

Self - preparation for laboratory classes

Self - preparing the project

Self -study and preparation for final test

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming
(during semester), P —
concluding (at semester|

Educational effect
number

Way of evaluating educational
achievement

effect

end)
F1 PEK _WO01-04 Final exam
F2 PEK_U01-03 Tests and report laboratory exercises




F3 PEK_UO01-03 Presentations and implementation of the
project

P = 0.5*F1+0.25*F2+0.25*F3, (positive grade undendition: F1>2 i F2>2 i F3>2)

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Technical documentation of Cortex-M family microtatlers: Atmel, Cypress,
Freescale, NXP (Philips Semiconductors), Silicohd,&TMicroelectronics, Texas
Instruments (available in Internet).

[2] S. Furber: ARM System-on-chip architecture. 2 editiAddison-Wesley Publishers
2000, ISBN - 978-0201675191

[3] N. Sloss, D. Symes, Ch. Wright: ARM system Devetgp@uide. Morgan Kaufmant
Publishers, 2004, ISBN-1-55860-874-5

[4] D. Seal: ARM Architecture Reference Manual. Seciddion, Addison-Wesley,
2001.

[5] J. Yiu: The Definitive Guide to the ARM Cortex-MBlsevier Inc. 2011.

[6] J. Yiu: The Definitive Guide to the ARM Cortex-MSecond Edition. Elsevier Inc.
2010.

SECONDARY LITERATURE:
[1] Applications of Cortex-MO/M0O+/M3/M4/M7 familyavailable in Internet).

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Grzegorz Budzy, grzegorz.budzyn@pwr.edu.pl
Adam Polak, adam.polak@pwr.edu.pl




Zat. nr 4 do ZW 64/2012

FACULTY of Electronics / DEPARTMENT K7
SUBJECT CARD
Name in Polish Sztuczna inteligencja i widzenie magnowe
Name in English Atrtificial Intelligence and Compute Vision
Main field of study (if applicable): Electronic and Computer Engineering (ECE)
Specialization (if applicable):
Level and form of studies: 1st level, full-time
Kind of subject: elective
Subject code: ECEA00203
Group of courses: YES

Lecture Classes Laboratory Project Seminar
Number of hours of | 30 30 15
organized classes in
University (ZZU)
Number of hours of | 90 60 60
total student
workload (CNPS)
Form of crediting Examination* Crediting with[ Crediting with

grade* grade*

For group of courseg X
mark (X) final
course

Number of ECTS 7
points

including number of 2 2
ECTS points for
practical (P) classels

including number of 1 1 0,5
ECTS points for direc
teacher-student contaft

(BK) classes

*d

elete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER
COMPETENCES
1. Basic programming and object-oriented programming

SUBJECT OBJECTIVES
C1. Gain a general understanding of the knowledgeesentation and reasoning issues.
C2. Learn about using the paradigms: searchingg,lagd probability in artificial intelligence.
C3. Gain a practical ability to solve simple prabteusing basic artificial intelligence methods.
C4. Learn basic image encoding methods.
C5. Learn selected image filtering algorithms.
C6. Learn about shape recognition and scene regaotieh processes.

C7. Gain a practical ability to create image presesapplications.




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 — knows basic artificial intelligence paggds and algorithms
PEK_WO02 — knows basic computer vision processindetsoand algorithms

relating to skills:
PEK_UO1 - can solve simple problems using basificiet intelligence models
PEK _UO02 — can program basic computer vision presess

relating to social competences:

PEK_KO1 —
PROGRAMME CONTENT
Form of classes - lecture Number
of hours
Lecl [ Introduction. Artificial intelligence. Computer \fan. 2
Lec2 | Searching for solutions. Uninformed search strategi 2
Lec3 [ Informed search strategies. Heuristic evaluatiomstions. 2
Lec4 [ Local search algorithms. On-line search agentsc8e®y in games. 2
Minimax algorithm.
Lec5 | Knowledge-based agents. Knowledge representatiog psopositional 2
calculus and predicate calculus.
Lec6 | Logic programming. Horn clauses. Prolog. 2
Lec7 | Probabilistic representation. Conditional prob#&pilBayes' rule. 2
Lec8 | Representing knowledge in uncertain domains. Bayesetworks. 2
Lec9 [Image sampling. Theory and hardware implementations 2
Lec10 | Splines and interpolation. Demosaicking. 2
Lec11 | Orthogonal series and approximation. 2
Lec12 | Noise in imaging. Anscombe transform. 2
Lec13 | Convolution and image filtering. 2
Lec14 | Shape detection, object tracking. 2
Lecl15 | Scene reconstruction, motion capture and gestaogngtion. 2
Total hours 30
Form of classes - laboratory Number
of hours
Lab1 | Programming heuristics for problem solving by skang. 5
Lab2 | Programming question-answering systems with logidatrence. 5
Lab3 | Programming intelligent agents to act under unggsta 5

Lab4 | Simple image operations. Image compression.

Lab5 | Noise removal. Advanced image transformations.

fdwl

Lab6 | 3D scene reconstruction. Object and gesture retogni 5

Total hours 30




Form of classes - project N”&lﬂ?é of
Projl | Artificial Intelligence individual project. 6
Proj2 | Computer vision individual project. 6
Proj3 | Preparation of the web page demonstratingibject results. 3
Total hours 15

TEACHING TOOLS USED

N1. Traditional lecture using video projector

N2. Laboratory classes

N3. Project classes

N4. Consultations.

N5. Independent work — preparation for the labasaémd project classes
N6. Independent work — self study and preparatioritfe written test

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — | Educational effect number| Way of evaluating edoceti effect
forming (during achievement

semester), P —
concluding (at
semester end)

F1 PEK_WO01+ PEK_WO02 The final examination
F2 PEK_UO01 Evaluation of the laboratory assignments
F3 PEK_UO02 Evaluation of the project assignment

P =0,4*F1 + 0,3*F2 + 0,3*F3 (in order to pass terse, all F1, F2, and F3 must be positive)

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Russell, Norvig, Artificial Intelligence A Moda Approach, Third Edition, Prentice-Hall, 2010
[2] Forsyth, Ponce, Computer Vision A Modern ApprbaSecond Edition, Prentice-Hall, 2011

SECONDARY LITERATURE:

[1] Lecture notes

[2] Internet resources

[3] Szeliski, Computer Vision: Algorithms and Apgditions, Springer, 2011

[4] Prince, Computer Vision: Models, Learning, dnékrence, Cambridge 2012

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Witold Paluszyski, witold.paluszynski@pwr.edu.pl
Przemystawsliwi nski, przemyslaw.sliwinski@pwr.edu.pl




Zat. nr 4 do ZW 64/2012

FACULTY OF ELECTRONICS
SUBJECT CARD
Name in Polish: Optoelektronika
Name in English: Optoelectronics
Main field of study (if applicable): Electronic and Computer Engineering
Specialization (if applicable): ...l

Level and form of studies: 1st level, full-time
Kind of subject: optional

Subject code: ECEA00204
Group of courses: YES

Lecture Classes |Laboratory| Project | Seminar

Number of hours of organized classe
University (ZZU) k 30 30 15
Number of hours of total student
workload (CNPS) 90 90 30
Form of crediting Crediting Crediting | Crediting
with grade with grade | with grade
For group of courses mark (X) final X
course
Number of ECTS points 7
including number of ECTS points _ 3 1
practical (P) class
including number of ECTS points for dir 1 1 05

teacher-student contact (BK) clagses

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

K1ECE _W17

SUBJECT OBJECTIVES
C1: Gain an understanding of the fundamental laveptoelectronics, properties of optoelectronic
materials, and rules for the use of light to canfgrmation.
C2: Gain an experience of the operation of a wéage of optoelectronic devices used in
communications, sensing, and information technolmaging on project-based learning.
C3: Achieve the ability to search for informatidmoat the selected scientific and technical chaksng
and present the information of a scientific content




SUBJECT EDUCATIONAL EFFECTS
Relating to knowledge:

PEK_WO01: Explains the nature of light and someagptphenomena accompanying the propagatiq
light.

PEK_WO02: Explains the physical aspects of lightegation and properties of basic light sources &
displays.

PEK_WO03: Explains the physical aspects of lighedibn and properties of basic light detectors &
image sensors.

PEK_WO04: Explains the rules for encoding and traasion of information with the use of light.

PEK_WO05: Explains the principles of three-dimenald{3D) vision.

Relating to skills:

PEK_UO1:Interprets project-based instructions in the fraomwwvof application-centered problem.

PEK _UO02: Analyzes datasheet parameters of sevetatlectronic components, chooses the
appropriate working conditions, and uses them iexample application.

PEK_UO03: Retrieves the information of a scientdantent and make its critical analysis to draw
conclusions.

PEK _UO04: Presents to the audience data and infamaf a scientific nature as well as to

formulate/justify opinions in a public discussion.

PROGRAMME CONTENT

Number of
Form of classes - lecture hours
Lec1 World of optoelectronics — its applications andalepment trends. 1
Lec 1,2 |The nature of light.
Lec 2 Fundamentals of semiconductor physics. 1
Lec 3 Thermal light sources: black body radiationandescent lamps. 2
Gas-discharge light sources: electrical dischairggases, neon lamps,
Lec4 2
fluorescent tube.
Light-emitting diodes (LEDs): radiative recombiratj single-color LEDs,
Lec 5 : 2
white LEDs.

Lec 6 Introduction to laser physics. 2
Lec?7 Gas and solid-state lasers. He-Ne and laséde ghower supplies. 2
Thermal detectors of optical radiation: thermoeleaffect, pyroelectricity,

Lec 8 2
thermocouple, bolometer, pyrometer.
Photonic detectors of optical radiation: photoaleamission,

Lec9 photoconductivity, photovoltaic effect, light-delemt resistor, photodiode, 2
photovoltaic cell.

Lec 10 Image sensor technology. 2
Display devices: physical properties of liquid ¢ays, passive and active

Lec 11 A ; 2
liquid-crystal displays (LCDs).

Lec 12 Display devices: organic LED (OLED) display, Diditaght Processing (DLH 2
technology.
Optical fibers: why use fiber optics? Applicatiohoptical fibers, principles df

Lec 13 operation, single-mode and multi-mode fibers, idtrction to fiber-optic >
communication: fibre-optic data link, fiber optiok power budget, fiber
bandwidth.

Lec 14 3D vision: depth perception, stereoscopy and haloigy. 2

n of




Lec 15 Stereoscopic techniques for 3D vision. 2
Total hours 30
Form of classes - project N”r:gz‘fsr of
Proj 1 Organizational issues. Introduction to an engimegworkflow. 2
Design concepts and assumptions: i) analysing enold be resolved, ii)
formulation of functional requirements for the ogiertronic device to be
Proj 2-4 | designed iii) surveying information, iv) generatial¢ernative solutions, v) 6
division of work among the group, vi) descriptidnoperation based on the
block diagram, vii) prior cost analysis, viii) saféssues.
Hardware design: i) formulation of a circuit diagrai) computer simulations
Proj 5-8 | of the device or its individual blocks, iii) dis@isn on practical aspects of the 8
hardware implementation iv) providing a componesit |
Proi Software design: i) verbal (functional) and forrdakcription of the software
roj 9-12 o . . 8
operation, ii) choice of language and programmaoaist
Mechanical design: i) working on technical drawingshe parts used in the
Proj 13,14 project, ii) printed circuit board design with thee of a specialized CAD 4
software.
Project summary: i) the overall job descriptiohfiihal cost analysis, iii)
Proj 15 | comparison with professional constructions, iv)spraging achievements ang 2
preparing for any relevant inquiry.
Total hours 30
Form of classes - seminar Nu:;zfsr of
Sem 1 Introduction. Choice of the content for indiilal seminar presentations. 2
Individual consultations. Choice of the informatsources of a technical angl
Sem 2 o . 2
scientific merit.
Sem 3, 4 | Preliminary presentations. Focus discngsiduture work. 4
Sem 5-8 | Final presentations. 7
Total hours 15

TEACHING TOOLS USED

N1. Traditional lecture using slides and movies.

N2. Individual consultations.

N3. Public presentation and discussion.

N4. Individual work — search for scientific andhacal information.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F —
forming (during
semester),
concluding (at
semester end)

P - Educational effect number

achievement

Way of evaluating educational effect




F1 PEK_WO01 — PEK_WO05 Written test.

F2 PEK_UO1 — PEK_UO02 Project documentation.

£3 PEK U03 — PEK U04 Semlnar Qraft, multimedia pr_esentagﬂon,
- - participation in the general discussion.

C = (F1*3 + F2 + F3)/5 (positive grade under dbad: F1>2 & F2>2 & F3>2)

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] K. Booth, S. Hill “The essence of optoelectrcsi’ Prentice Hall 1998.

[2] B. Saleh, M.C. Teich “Fundamentals of photoriit¥iley 2007.

[3] J. Wilson, J.F.B. Hawkes “Optoelectronics, attaduction.” Prentice-Hall 1983.
[4] J.C. Palais “Fiber optic communications.” 5th,éPearson/Prentice Hall 2005.

SECONDARY LITERATURE:

[1] S.L. Chuang “Physics of Photonics Devices” Wig009.

[2] F. Trager (Ed.) “Springer Handbook of Laserd @ptics” Springer-Verlag 2012.

[3] P. Pereyra “Fundamentals of Quantum Physicgtinger-Verlag 2012.

[4] J.D. Gibson “The Communications HandbooK® &d., CRC Press 2002,

[5] R.P. Feynman, R.B. Leighton, M. Sands “The Fegn Lectures on Physics. Vol.3” Addison-
Wesley (1965).

[6] E.B. Wilson Jr. “An Introduction to ScientifiResearch” Courier Dover Publications, 1990.

[7] M. Heller “Questions to the Universe - Ten Le@s on the Foundations of Physics and
Cosmology.” Pachart Publishing House 1986.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

GrzegorAwirniak Ph.D., grzegorz.swirniak@pwr.edu.pl




Zat. nr 4 do ZW 33/2012

WYDZIAL ELEKTRONIKI W-4 / KTEDRA TELEKOMUNIKACJI |

TELEINFORMATYKI (K-3).....cevvneeen.
KARTA

PRZEDMIOTU

Nazwa w gzyku polskim: Systemy bezprzewodowe

Nazwa w jgzyku angielskim: Wireless systems

Kierunek studiéw (jesli dotyczy): Electronic and Computer Engineering

Specjalnaé (jesli dotyczy): ..ovvvvvieiiiiinnnnn.
Stopien studiéw i forma:
Rodzaj przedmiotu:

| / H-stepien*, stacjonarna /-hiestacjonrarna*
-obewhzkowy-/ wybieralny egélneuczelniany *

Kod przedmiotu ...ECEA00205....
Grupa kursow TAK FNHE*
Wyktad Cwiczenia | Laboratorium Projekt Seminarium
Liczba godzin zai¢
zorganizowanych w Uczeln 45 30
(2zV)
Liczba godzin catkowitego
naktadu pracy studenta 120 90
(CNPS)
Forma zaliczenia _ saliczenie na Egzamin/ | Egzamin /
Egzamln zaliczenie na| zaliczenie na
ocerg % %
ocerg ocerg
Dla grupy kurséw zaznacgy X
kurs kaicowy (X)
Liczba punktéw ECTS 7
w tym liczba punktéw
odpowiadaica zagciom 3
o charakterze praktycznym ()
w tym liczba punktéw ECTS
odpowiadajca zagciom 15 1

wymagajicym bezpéredniego
kontaktu (BK)

*niepotrzebne skigi¢

WYMAGANIA WST EPNE W ZAKRESIE WIEDZY, UMIEJ ETNOSCI | INNYCH

KOMPETENCJI

CELE PRZEDMIOTU

C1.
czestotliwosci.

C2.

tych zjawisk na wydajni i jakosci transmisji
C3.

Zdobycie podstawowej wiedzy w dziedzinie systerbezprzewodowych, w tym podstawowy:
poje¢ i definicji, jak rownie: informacji w, zakresie ich przeznaczenia, zast@édwzywanych

Zdobycie wiedzy z zakresu propagaciji fal ragichv(rodzaju fal EM, zjawisk fizycznych
zwigzanych z propagagjmodeli, mediow), zjawisk fizycznych zachadgch w kanale
radiowym, a take wiedzy o technikach stosowanych w celu zmniejszeegatywnych skutkow

Zdobycie podstawowej wiedzy z zakresu oblicadmidetu hcza radiowego i okéenia zasigu

systemow bezprzewodowych wznychsrodowiskach propagacyjnych

CA4.

Zdobycie wiedzy o thych rodzajach sieci i systemow utiziajgcg odr&nienie ich cech i
obszarow zastosowaarchitektur bezprzewodowych, technik wykorzystgweh do transmisji,
procedur systemowych i protokotdw komunikacyjnycykarzystywanych technik

komunikacyjnych, protokotéw dagiu do medium i organizacji kanatow




C5. Zdobycie umiejnaosci z zakresu konfigurowania i testowaniaaaizen bezprzewodowych i
systemoéw, przy tyciu narzdzi diagnostycznych, jak réwri@bserwacje i analizy #ych
zdarzaé.

C6. Zdobycie umiejnaosci obliczania budetu hcza radiowego i okétenia zasigu systemow
bezprzewodowych ¥rodowiskach wewstrz i na zewatrz budynkow z wykorzystaniem
dedykowanych naerzi programowych

C7. Nabywanie i utrwalanie kompetencji spoteczngbbjmupcych inteligenci emocjonaln
polegajica na umiegtnosci wspotpracy w grupie studenckiej megj na celu efektywne
przyswajanie wiedzy i rozwkywanie probleméw. Odpowiedziakto uczciwadé i rzetelngé w
postpowaniu; przestrzeganie obyczajow obammijgcych wsrodowisku akademickim i
spoteczéstwie.

PRZEDMIOTOWE EFEKTY KSZTALCENIA

Z zakresu wiedzy:

PEK_WO01 - ma wiedgzo rodzajach i zastosowaniach systemow bezprzewygrigva take
wykorzystywanych pasmachgstotliwasci, architekturach sieciowych i funkcjachzlzgo
pojedynczego elementu, interfejsach radiowych, bieldanatow i stosowanych technikach
transmisji, pojemngi i wydajnaici widmowej systemow bezprzewodowych

PEK W02 - zna techniki transmisyjne stosowane wesgach bezprzewodowych, w tym metody
wielodostpu, metod zwielokrotniania degtu do 4cza, realizacjigcznaci dupleksowej, a
takze technikach stosowanych w systemach bezprzewodowyselu poprawy jakii ustug i
pokrycia radiowego oraz degiu do 4cza radiowego

PEK W03 - zna podstawowe parametry elemengdzel radiowego systeméw bezprzewodowych,
czyli obszaru pokrycia, zagju wytkowego i zakidcajcego, poziomu szumow i zaktGcaa
wejsciu odbiornika; ma dogbng znajomdci parametréw nadajnika i odbiornika, ktoee s
istotne dla zakresudznaci i jakosci transmisji radiowe;j

PEK W04 - ma podstawaywiedz, aby wyznacz§ budzet gcza radiowego, a tak zas¢g tacznaci
I pojemnd¢ systemow radiowych; zna zasady planowania systekadndrkowych i
bezprzewodowych

PEK_WO05 - zna techniki transmisji danych w systdmieamorkowych

PEK_WO06 - posiada wiedo aktualnym stanie techniki i trendy w zakresiewoju mobilnych i
bezprzewodowych systemouckndci

Z zakresu umietnosci:

PEK UQ01 - potrafi okrdi¢ budret fcza radiowego, zagi wytkowy i zakildcajcy sieci
komorkowych oraz planowasystemy komoérkowe i bezprzewodowe

PEK_UO2 - potrafi korzystaz narzdzi diagnostycznych przeznaczonych do testowamalizay
systemowadcznasci mobilnej

PEK UO03 - potrafi korzysta z analizatorem widma, testera radiokomunikacyjneégoarzdzi
pomiarowych stosowanych do testowania wyd&nsysteméw komunikacji mobilnej i
bezprzewodowe]

PEK U04 - potrafi znal€ i zidentyfikowa zrédta transmisji radiowej z wykorzystaniem
nowoczesnych ugtzen pomiarowych

PEK_UO5- potrafi przetestowadziatanie, wiéciwosci, wydajng¢ i funkcjonalnd¢ systemow
komorkowych i systeméw bezprzewodowych.

PEK _UO06 - potrafi skonfigurowawybrane urzdzenia sieci mobilnych i bezprzewodowych

Z zakresu kompetencji spotecznych:

PEK KO1 — wyszukiwanie informacji oraz jej krytyeanaliza, m§lenie niezalene i tworcze.

PEK_KO02 - obiektywna ocena argumentéw, w celu uhaigmia wyjanienie uzasadnienie i walidgcj
jej / jego wiasnego punktu widzenia, wykorzystuj wiedz z zakresu sieci




bezprzewodowych i systemow natury

PEK KO3 - przestrzeganie obyczajow i zasad olgmyjicych wsrodowisku akademickim,

TRESCI PROGRAMOWE

Forma zajeé - wyktad

Liczba godzin

Wstegp, przeghd systemow radiowych i bezprzewodowych, klasyfikacj
zastosowania, pasmagstotliwosci ich pracy, podstawowa koncepcja
systemow oraz definicje.

Wyl Podstawowe definicje: zag wytkowy i zaktocagcy, obszar 3
obstugiwany(pokrycia), warunki kompatybilnego wsgtitienia systemow
radiowych, szumy, zaktdcenia, parametry nadajnib@hiiornika

Wy 2- | Zjawiska fizyczne zwgzane z propagagfal radiowych i modele 6

3 propagacyjne

Wy 4 | Anteny: klasyfikacja i parametry

Wy 5 Zagadnienia planowania systemow bezprzewodowyatlz@by zasig
tacznaici oraz pokrycie obszaru)

Techniki transmisji stosowane w systemach bezprdewsgch,
umazliwiajace komunikagj (metody multipleksowania, metody dest do
tacza i hcznasci dwukierunkowej) oraz popravszybkdci i jakosci

Wy 6 |transmisji (np: inteligentne macierze anten, metiwdysmisji i odbioru 3
zbiorczego, MIMO, ksztattowaniem waki, przechylanie anten lub
promieniowania anteny, regulacja mocy, adaptacgokniki kodowania i
modulacji, ARQ)

Wy 7- | Systemydcznaci krotkozasigowej (Bluetooth, WLANS, ZigBee, UWB). 9

9 Podstawy bezprzewodowych sieci sensorycznych.

\1/\(/)3{11 Sieci PMR i PAMR (MPT1317, P25, DMR, TETRA, GoTa) 6
Wstgp do sieci komorkowych: architektura systemoéw ¢isigs-5G,

Wy 12 | architektury systemow oraz procedury stosowanebdéugi poruszajcych 3
sie abonentow

\1/\9{14 Mobilne i komdérkowe systemy: 2G-5G

Wy 15 | Repetytorium
Suma godzin 45

Forma zaje¢ - éwiczenia Liczba godzin

. Wstep doéwiczen: prezentacja stanowisk laboratoryjnych i aparatury

Cw1l L : : 2
laboratoryjnej oraz zasad ichiytkowania

Cw 2 Planowanie sy;teméw bezprzewodowych z zastosowadeelykowanego
oprogramowania

Cw 3 | Eksploatacja i programowanie gdzeh PMR i PAMR 4
Analiza i metody pomiaruggtasci widmowej sygnatéw generowanych

Cw 4 | przez systemy radiokomunikacyjne. Testowanie teafnmobilnych z 4
uzyciem testera radiokomunikacyjnego

Cw 5 | Monitor sieci w terminal mobilnym 4

Cw 6 | Konfiguracja i testowanie ugdzen EEE 802.11b/g/n 4

Cw 7 | Konfiguracja i testowanie ugdzen Bluetooth 4

Cw 8 Konfiguracja i testowanie wdzex ZigBee (zestawianie prostych sieci 4

WSN)

Suma godzin

30




Forma zaje¢ - laboratorium Liczba godzin

Lal

La2

La3

Lad

Lab5

Suma godzin

Forma zajeé - projekt Liczba godzin

Pri

Pr2

Pr3

Prd

Suma godzin

Forma zaje¢ - seminarium Liczba godzin

Sel

Se?

Se3

Suma godzin

STOSOWANE NARZEDZIA DYDAKTYCZNE

N1. Wyktad z wykorzystaniem transparencji i slajddraz nargdzi symulacyjnych
N2. Materiaty do wykfadu (https://kursy.krt.pwr.vapl/)

N3. Analiza i dyskusja wynikow oblicze

N4. Konsultacje

N5. Praca wiasna — samodzielne studia i przygot@a@dm kolokwium
N6. Praca wtasna — samodzielne przygotowanie dé paaktycznych

N7. Opracowanie pisemne
N8. Stanowiska laboratoryjne

N9. Oprogramowanie symulacyjne do projektowaniaesydw radiokomunikacyjnych
N10. Materialy do laboratorium — instrukcje i maagr uzupetniajce (https://kursy.krt.pwr.wroc.pl/)

OCENA OSIAGNIECIA PRZEDMIOTOWYCH EFEKTOW KSZTALCENIA

Oceny (F — formupca
(w trakcie semestru), H
— podsumowujca (na
koniec semestru)

Numer efektu
ksztalcenia

Sposbb oceny aginiccia efektu ksztalcenia

F1

PEK_WOLI -
PEK_WO06
PEK_KO1 -
PEK_KO03

Pisemny lub/i ustny egzamin

F2

PEK_UO1 -
PEK_U06

Kartkowki i sprawdziany, dyskusja, pisemn
sprawozdania

P=F1*0,7+F2*0,3




LITERATURA PODSTAWOWA | UZUPELNIAJ ACA

LITERATURA PODSTAWOWA:

[1]

[2]
[3]
[4]
[5]

LITERATURA UZUPEtNIAJ ACA:

Ke-Lin Du and M.N.S. Swamy, “Wireless communicatgystems: from RF subsystems to 4
enabling technologies “, Cambridge University Pr23%0, ISBN 978-0-521-11403-5,
Electronic ISBN 978-0-511-71689-8 (available asek)

Curt A. Levis, Joel T. Johnson, Fernando L. TekeifRadiowave propagation : physics and
applications “ John Wiley & Sons Inc., Publicati@®10, ISBN 978-0-470-54295-8
Kwang-Cheng Chen, Ramjee Prasad, “Cognitive raeiovorks” Wiley, 2009., ISBN 978-0-
470-69689-7 (available as e-book)

David Tse and Pramod Viswanath, “Fundamentals ofleés communication”, Cambridge
University Press, 2005, ISBN 0-521-84527-0

Peter Stavroulakis, TErrestrial Trunked RAdio - TRA: A Global Security Tool”, Springer
2007/

[1]
[2]
[3]
[4]

wWww.etsi.org
www.dmr.org
www.3gpp.org
WWW.itu.org

OPIEKUN PRZEDMIOTU (IMI E, NAZWISKO, ADRES E-MAIL)

Zbigniew Joskiewicz, zbigniew.joskiewicz@pwr.edu.pl
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Zat. nr 4 do ZW 64/2012

FACULTY of Electronics / DEPARTMENT K8
SUBJECT CARD
Name in Polish: Inzynieria systemow sterowania
Name in English: Control Systems Engineering
Main field of study (if applicable): Electronic and Computer Engineering (ECE)
Specialization (if applicable):
Level and form of studies: 1st level, full-time
Kind of subject: elective
Subject code ECEA00206

Group of courses YES

Lecture Classes Laboratory Project Seminar
Number of hours of | 30 45
organized classes in
University (ZZU)
Number of hours of | 90 120
total student
workload (CNPS)
Form of crediting Crediting with Crediting with
grade * grade*

For group of courseg X
mark (X) final
course

Number of ECTS 7
points

including number of 4
ECTS points for
practical (P) classe

2]

including number of 1 2
ECTS points for direct
teacher-student contag
(BK) classes

—

*d

elete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER
COMPETENCES

K1ECE_WO09, K1ECE_U09

SUBJECT OBJECTIVES
After taking this course, students should be ableot
C1. Describe the structure and equipment basedokitnal networks in the automation systems.

C2. Use industrial networks during designing andrapng of the automation systems.
C3. Match, configure, and operate selected Fieldtmrsal communication networks a
Ethernet based networks.

C4. Acquisition of knowledge in the field of enengyanagement systems and provide
comfort intelligent buildings.

C5. Gain knowledge about the structure and equiptrese of DCS and PLC(PAC)-base
distributed automation systems.

= m

C6. Learn how to match, configure, and operatecgadedistributed automation system.




C7. Gain knowledge about redundancy in automatystess, safety automation systems,

and industrial networks

C8. Gain skills to use redundancy to design autmmatystems that comply with safe
requirements.

C9. Gain skills to cooperate with team while perforg a complex engineering task
holding the role allocated in a team

C10.Search and use of online company catalogueteahdical documentations.

—

y

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge students can:

PEK_ W01 - explain the general structure and roledidistrial networks in a production company.

PEK_WO02 — describe the structure and equipment dlaselected industrial networks.

PEK_WO03 - characterize data exchange protocolseiected Fieldbus serial communicatid
networks.

PEK_WO04 — characterize data exchange protocokslacedEthernet based networks.

PEK_WO05 — explain the architecture, functionalitglantellectual structures of building
automation systems

PEK_WO06 — use the methods of integrating buildintpanation systems and integrating
systems in intelligent buildings (BMS, IBMS and eit).

PEK_WOQ7- describe the general structure and equipb@ese of DCS distributed automation systé
and PLC(PAC)-based automation systems.

PEK W08 — use of redundancy in automation systems .

PEK_WO09 — characterize safety automation systemsratustrial networks.

relating to skills, students can:
PEK_UO01 — configure PLC (PAC) controller for useamindustrial network.
PEK UOQ02 — prepare and use PLC (PAC) controlledfda exchange in selected networks.
PEK _UO03 - build, properly configure, and operateaed Fieldbus serial communication netwo
and Ethernet based networks.
PEK _UO04- design the structure of energy managesyatéms, technology and comfort
in intelligent buildings.
PEK _UO5 — configure and run a selected distribatgdmation system.
PEK _UO06 — configure and run a distributed autonmesigstem that complies with safety requireme
PEK_UO7 — employ redundancy in designing of autaonatystems.
PEK UO08 — use SCADA systems or HMI device for datehange observation.
PEK _UOQ09 — choose adequate industrial computer nkti@o automation systems.
PEK_U10 - select an adequate distributed systerogrifol engineering for automation.

relating to social competencesstudents:
PEK_KO1 — are aware of importance of data seardraaalysis skills.
PEK K02 — understand the necessity of self-educatia skills development for the use of gaine

n

EMS

rks

nts.

e

knowledge and skills.




PROGRAMME CONTENT

Form of classes - lecture Number
of hours

Lecl | Introduction to the course. Terminology and ovewi 2

Lec2 | Industrial networks and protocols 4

Lec3

Lec4 | Applications of industrial networks 2

Lec5 | Overview of the SCADA + HMI systems 4

Lec6

Lec7 | Overview of the DCS 4

Lec8

Lec9 | Intelligent buildings (Home Automation) 2

Lec10 | Building management systems (BMS) 2

Lec11 | Production management systems 2

Lecl2 | Safety automation systems. 2

Lec13 | Safety integrity leve(SIL) 2

Lecl4 | High-availability, fault-tolerant and safelated systems 2

Lec15 | Summary of lectures and final test. 2

Total hours 30
Form of classes - laboratory Number
of hours

Labl Occupational safety and health training. Clas®ahiction and orientation. 3

Lab2 Configuration, running, and organizing data excleaimgtheProfibus 3
DP serialnetwork

Lab3 Configuration, running, and organizing data excleaingheEthernet- 3
based network with chosen protocol and an opepaoel.

Lab4 Configuration, running, and organizing data exclealngtween 3
controllers in ControlNet serial network .

Lab5 Configuration, running, and organizing data exclealngtween 3
controllers in the Ethernet-based network withrafer panel and
Ethernet/IP protocol .

Lab6 Configuration, running, and organizing data exclealngtween 3
controllers in thethernet-based network with Profinet protocol and
SCADA system.

Lab7 Configuration and running of a selected distribudatbmation 3
system with the use of redundancy.

Lab8 Configuration and running of a selected industnetivork used in 3
distributed automation systems.

Lab9 Configuration and running of a redundant industetivork system. 3




Lab10 Configuration and running a distributed automaggstem that 3
complies with safety requirements.

Lab1l Configuration and running an control engineeringaotomatic 3
products identification.

Lab12 Configuration and running of a energy consumpticauasition 3
system.

Lab13 Configuration and running of a HVAC system.

Lab14 Configuration and running of a web server servicaselected 3
industrial system.

Lab15 Final assessments 3
Total hours 45

TEACHING TOOLS USED

N1. Traditional lecture using video projector

N2. Laboratory classes

N3. Consultations.

N4. Independent work — preparation for laboratdagses.
N5. Independent work — designing.

N6. Independent work — self study.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — Educational effect number;  Way of evaluating edwoceti effect
forming (during achievement

semester), P —
concluding (at
semester end)

P1 PEK_WO} PEK_WO09 written test

P2 PEK_UO% PEK_U10 evaluation of laboratory reports

P =0,5*P1 + 0,5*P2 (in order to pass the courdeail P2 must be positive)

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Altman W.: ProcessControl for Engineers and Technicigri&sevier 2005

[2] Barlet T.:Idustrial Automated Systeni3elmar Cengage Lerning 2011

[3] Mackay S., Wright E., Park J., Reynders Practical Industrial Data Network<lsevier 2004

[4] Park J., Mackay S., Wright EPractical Data Communications for InstrumentatiamdaContro| Elsevier
2003

[5] Pigan R., Metter M Automating with ProfinetPublicis Publishing, Erlangen, 2008

[6] Bolton W.: Programmable Logic Controlley&lsevier 2003

[7] Fraden J.Handbook of Modern Sensors, Physics, Designs, aptcations,AlP Press & Springer, New
York 2003

SECONDARY LITERATURE:




[1] Lecture notes
[2] Industry automation newspapers
[3] Internet resources

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Adam Ratajczak, adam.ratajczak@pwr.edu.pl




Zat. nr 4 do ZW 33/2012

FACULTY: Electronics
SUBJECT CARD

Name in Polish: Systemy wbudowane

Name in English: Embedded Systems

Main field of study (if applicable): ECE
Specialization (if applicable): ..........................
Level and form of studies: 1st level, full-time

Kind of subject: optional
Subject code ECEA00207
Group of courses: YES / NO*
Lecture Classes Laboratory | Project Seminar
Number of hours of 30 30 15
organized classes in
University (ZZU)
Number of hours of total 90 60 60
student workload (CNPS)
Form of crediting Egzaminaton Crediting with Crediting
grade with grade

For group of courses mark X
(X) final course
Number of ECTS points 7

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

including number of ECT$ 1 1 0,5

points for direct teacher-
student contact (BK) classes

*delete as applicable

1.

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

K1ECE _W14. (Introduction to Microcontrollers).

SUBJECT OBJECTIVES
C1. Gaining knowledge of the design of programmédiec
programmable devices

C3. Gaining basic knowledge of parallel processing
C4. Gaining ability to construct multi-processostgyms

C2. Gaining basic knowledge about the basic buglthlocks implemented in the structures of

C5. Gaining knowledge of systems design moduleth®tnternet of Things (loT)




SUBJECT EDUCATIONAL EFFECTS
Relating to knowledge:
PEK_WO0L1 - knows the basic principles of design afroprocessor systems
PEK_WO02 - has the knowledge to microcontroller c@a for the required output and
peripheral circuits offered to a given application
PEK_ W03 - knows the principles of designing andhing the code performing specific tagks
on the selected hardware platform
PEK W04 - has knowledge of integrating a microaaltgr with external systems, digital and
analog

Relating to skills:

PEK _UO1 - can use the information contained intdodnical notes in the design process of
embedded systems

PEK _UO02 —is able to use the computer tools suppptihe design and testing of software for
the selected hardware platform

PEK _UO3 - can create software in HDL languages

PEK_UO0O4 - can use sub-blocks of FPGA

PROGRAMME CONTENT

Form of classes — lecture Number of hours

Lecl |Introduction to the synthesis of digital electranic 2

Lec2 | The structures of programmable logic PLD, PLA, CPAiial FPGA

Lec3 2

HDL Hardware Description Languages: Verilog and MHD
Lec4 | Components of the language. The structure of tde.ddevelopment 4
Environments

Lecs Implementation of the basic structures of logiairters, encoders,
decoders, multiplexers, etc.

Lec6 |Core IP blocks. The design of HDL code using Cé&®lbcks. 2

Methods of implementation of arithmetic operatiomprogrammable

Lec? logic. Algorithms multiplying and CORDIC

Parallel processing. Implementation of blocks df-sore and hard-

Lec8 .
Ccore microprocessors.

Lec9 | The test mid-semester 2

Embedded systems. The components of embedded systgamples

Lec10 o 2
of applications.

Lec11| The Internet of Things. Architecture modules usethe IoT.

Lec12| Transmission protocols - review, implementationsiBgrinciples of

Lec13| design of modules for 10T. 4

Lecl4
Multicore processors and application processoralaBcsuperscalar

Lecl5 and vector processors. The basic elements of ratdtisrocessors and 6

their applications. Issues of ensuring data coeiscst. Usage in
multimedia applications and security.

Total hours 30




Form of classes — laboratory Eumber of
ours
Lal Introduction to the laboratory. Safety ruleanfiarization with the | 3
workplace. Introduction to the development envirenin
La2 Simple logic operations. The simulator. Synithes circuits. 3
Analysis of the resulting output file.
La3 Design, simulation, synthesis and verificatibthe operation of | 6
sequential logic circuits: counters, comparatomshiaetic-logic
units, etc. Using Core IP blocks.
Lad Implementation of arithmetic operations. 6
Lab Communication interfaces. Ensuring communicatietween the | 6
modules and the PC.
La6 Application Processor software. 3
La7 Introduction to the laboratory. Safety ruleanfiarization with the | 3
workplace. Introduction to the development envirenin
Total hours 30
Form of classes - project Number of
hours
Prl Introduction to the course. Discussion of exempfanjects topics 3
from Embedded Systems.
Pr2 Choice of projects themes. 2
Pr3 Problematic discussion 2
Pr4 Presentation and discussion of proposed solutions. 4
Pr5
Pré6 Problematic discussion
Pr7 Presentation of the implemented solutions. 4
Pr8
Total hours 15
TEACHING TOOLS USED
N1. Lectures using multimedia presentations andekbard.
N2. Laboratory classes - discussions on solutipptied.
N3. Class Project - problems discussion
N4. Consultations
N5. Self - preparation for laboratory classes
N6. Self - preparing the project
N7. Self -study and preparation for final test
EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT
Evaluation (F — forming | Educational effect | Way of evaluating educational effect
(during semester), P — | number achievement
concluding (at semester|
end)
F1 PEK _WO01-04 Final exam
F2 PEK_U03-04 Tests and report laboratory exercises
F3 PEK_UO01-02 Presentations and implementation of the
project
P = 0.5*F1+0.25*F2+0.25*F3, (positive grade undendition: F1>2 i F2>2 i F3>2)




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Technical documentation of microcontrollers fansl@ortex-R and Cortex-A of
vendors: Atmel, Cypress, Freescale, NXP (PhilipmiSenductors), Silicon Labs,
STMicroelectronics, Texas Instruments (availabléhm Internet).

[2] Lin, Ming-Bo, "Digital system designs and practicesing Verilog HDL and
FPGASs", John Wiley & Sons (Asia), 2008

[3] Woods R., "FPGA - based implementation of sigmatessing systems"”, John Wile
and Sons, Ltd., 2008

SECONDARY LITERATURE:

[1] Frey B., “PowerPC Architecture Book, v. 2.02",
http://www.ibm.com/developerworks/power/library/pechguidev2/

[2] Pong Chu, “FPGA Prototyping by VHDL Exampléglinx Spartan-3 Version”, John
Wiley and Sons, Ltd., 2008

[3] Kilts S., “Advanced FPGA Design”, John WilegdSons, Ltd., 2007

[4] Webpages: www.xilinx.com, www.altera.com, wvatmel.com

Yy

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Grzegorz Budzya, grzegorz.budzyn@pwr.edu.pl




Zat. nr 4 do ZW 64/2012

FACULTY of Electronics / DEPARTMENT K7
SUBJECT CARD
Name in Polish Systemy operacyjne czasu rzeczywigte
Name in English Real-time Operating Systems
Main field of study (if applicable): Electronic and Computer Engineering (ECE)
Specialization (if applicable):
Level and form of studies: 1st level, full-time
Kind of subject: elective
Subject code: ECEA00208

Group of courses: YES

Lecture Classes Laboratory Project Seminar
Number of hours of | 30 45
organized classes in
University (ZZU)
Number of hours of | 90 120
total student
workload (CNPS)
Form of crediting Examination* Crediting with

grade*

For group of courseg X
mark (X) final
course

Number of ECTS 7
points

including number of 4
ECTS points for
practical (P) classels

including number of 1 15
ECTS points for direc
teacher-student contaft

(BK) classes

*d

elete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER
COMPETENCES
1. Basic programming and object-oriented programming

SUBJECT OBJECTIVES
C1. Learn the basic structure and functions of#fag-time operating systems.
C2. Gain a practical ability to use the real-timecmanisms provided by the real-time
operating systems.

C3. Gain practical skills with programming for thelected real-time operating systems.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:
PEK_ W01 — understands the general structure ardifuns of the real-time operating

systems

relating to skills:
PEK _UO1 — can create applications for the seletabtime operating systems

relating to social competences:

PEK K01 —
PROGRAMME CONTENT
Form of classes - lecture Number
of hours
Lecl | Introduction to the real-time operating systems Y.
Lec2 | Overview of the systems for the PC architecture XQXenomai) and 2
microcontrollers (FreeRTOS, NuttX, ChibiOS)
Lec3 | RTOS services: thread creation, synchronizatiorntéras, semaphores 2
events, conditional variables), timers
Lec4 | RTOS services: continued 2
Lec5 | Scheduler, interrupt processing, dynamic memoryices (deterministiq 2
allocation)
Lec6 | Xenomai system: introduction 2
Lec7 | Xenomai system: mechanisms 2
Lec8 | Kernel space + real time driver model (RTDM) 2
Lec9 | Xenomai — example applications 2
Lec10 | FreeRTOS system: introduction 2
Lec1l | FreeRTOS system: mechanisms 2
Lec12 | Interrupt processing, peripherals handling, menmsapagement, MPU 2
memory protection, porting to another architecture
Lec13 | FreeRTOS — example applications 2
Lec14 | RT communication protocols: CAN Open, RTnet, Etaérc 2
Lecl15 | Summary of the RTOS issues 2
Total hours 30
Form of classes - project Number
of hours
Pr1-Pr4 | Xenomai — thread creation, synchronization, inferhandling, 12
memory protection
Pr5-Pr8 | FreeRTOS - thread creation, synchronization, inpgrandling, 12
memory protection
Pr9-Pr15| RT communication with the peripherals, over therietwork, 21
between a microcontroller and a PC
Total hours 45

TEACHING TOOLS USED




N1. Traditional lecture using video projector

N2. Project classes

N3. Consultations.

N4. Independent work — preparation for the progasses

N5. Independent work — self study and preparatioritfe final examination

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — Educational effect number Way of evaluating edoceti effect
forming (during achievement

semester), P —
concluding (at
semester end)

F1 PEK_WO01+ PEK_WO02 The final examination

F2 PEK_UO01 Evaluation of the project assignments

P =0,4*F1 + 0,6*F2 (in order to pass the coursgh -1 and F2 must be positive)

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] B.P.Douglas: Real-Time Design Patterns: Rol@cstlable Architecture for Real-Time
Systems, Addison-Wesley, 2002

[2] J.Brown, B.Martin: How fast is fast enough? ©bmg between Xenomai and Linux fo
real-time applications, Rep Invariant Systems, inc.

[3] P.Caspi, O.Maler: From Control Loops to Reah&i Programs, Handbook of Network
and Embedded Control Systems, Birkhauser, 2005

[4] Using the FreeRTOS Real Time Kernel - a Pratig@uide — Standard Base Edition
[5] xenomai.org

[6] ww.freertos.org

SECONDARY LITERATURE:

[1] lecture notes
[2] internet resources

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)
Witold Paluszyiski, witold.paluszynski@pwr.edu.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®GR SUBJECT
Real-time Operating Systems
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
Electronic and Computer Engineering (ECE)

Subject Correlation between subject Subject Programme Teaching
educational | educational effect and educational | objectives*** content*** tool
effect effects defined for main field of study number***
and specialization (if applicable)**
PEK_WO01 K1ECE W33 C1 Wyl+Wy15 1,3,5
PEK_U01 K1ECE U35 C2,C3 Pri=Pr15 2,3,4

** - enter symbols for main-field-of-study/speciedtion educational effects
*** - from table above






Zat. nr 4 do ZW 64/2012

FACULTY ...W4... | DEPARTMENT..................
SUBJECT CARD

Name in Polish  Laseryswiattowody i ich zastosowania

Name in English Lasers, Fibers and Applications

Main field of study (if applicable): Electronics

Level and form of studies: 1st/-2rd* level, full-tme /- part-timex

Kind of subject: ebligatory-/ optional Funiversity-wide*
Subject code ...ECEA00209

Group of courses YES FNO*

Lecture Classes Laboratory  [Project Seminar
Number of hours of
organized classes in 30 30 15
University (ZZU)
Number of hours of
total student workloadl 90 90 30
(CNPS)

Form of crediting Examination/ [Examination/ [Examination/ [Examination/ [Examinatien /
crediting with  [crediting with  [crediting with  |crediting with  [crediting with

grade* grade* grade* grade* grade*
For group of courses X
mark (X) final course
Number of ECTS points 7 3 1

including number ¢
ECTS points for practic
(P) classs

includingnumber g 1 1 1,5
ECTS points for dire
teacherstudent conta

(BK) classe

192

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

SUBJECT OBJECTIVES

C1 To make wider and deeper the knowledge of physeded to understand physical
phenomena in the field of electronics.

C2 Introduction into laser technique basics. Famdation with the mostly used lasers typs
and their parameters.

C3 Understanding of basic knowledge of light pragammn in fibers. Familiarization with
optical fiber technology, basic types of fibersldaheir parameters.

\14




C4 The acquisition of skills in experimental workdiber optics domain (the start-up of fibler
devices such as: fiber amplifier, fiber laser, matan and detection in fiber systems ir
representative experiments).

C5 Acquiring the ability to obtain information frothe scientific materials written in Engligh,

C6 Acquiring the ability in preparation preserdas in English.
SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:
PEK_WO01 Student has wider and deeper knowledgepimysics needed to understand

physical phenomena in electronics.

PEK W02 Student understands quantum mechanicsgea®f laser operation. Knows thg
main types of lasers and their basic parameters kHawledge about typical applications
of lasers.

PEK_WO03 Student knows principles of optical fibpeoation. Knows optical fibers types,
their parameters and applications.

relating to skills:
PEK_UO1 Student can perform elementary experimarttge field of lasers and optical fibg

techniques. He can work with such devices fiberldiars, fiber lasers, light
modulation and detection. He can set-up a simpéfarometer and use it to basic
measurements. He can apply lasers and optical etenmebasic experiments.

=

PEK _UO02 Student is able to find the necessary métion from the conference materials
written in English in optocommunications or optattenics.

PEK _UO03 Student is able to prepare and to prestatk @an chosen subject in English.

relating to social competences:

PROGRAMME CONTENT

Form of classes - lecture Number of hours

Lec 1 |Principles of lasers, laser resonator, longitudamal transverse modges 2
of laser radiation.

Lec 2 |Laser operation types: CW wavelength selectiontanohg, pulsed Q 2

switched, pulsed mode-locked.




Lec 3 |Gas lasers and solid state lasers. 2
Lec 4 |Semiconductor lasers and other types of lasers. 2
Lec 5 |Basics of laser interferometry, homodyne and helgre 2
interferometers. Laser spectroscopy basics.
Lec 6 |Lasers in technology, laser machining and micronmaie. Lasers in 2
biomedical applications.
Lec 7 |Principles of optical fibers, light propagationaptical fibers. 2
Lec 8 |Optical fiber characteristics and typical parangeter 2
Lec 9 [Special optical fibers (polarization maintainingpo®onic Crystal 2
Fiber, planar fibers).
Lec 10|Fiber technology: fabrication, fiber cables andchabrds, fiber 2
connectors and splices, parameters measuremesitsctometry.
Lec 11|Passive fiber-optic components. Active fiber ogtienponents: 2
EDFA, fiber modulators.
Lec 12|Modern fiber-optic communication systems based @vé&iénth 2
Division Multiplexing technique (WDM, DWDM, CWDM,ite),
Lec 13High power optical fiber technology. Double clabdrs, large mode 2
area fibers. Fiber lasers and MOPA systems, chippésk
amplification technique.
Lec 14|Examples of advanced laser and fiber technologyliNear optical 2
effects, sub-picosecond pulse generation, supencam generation
Lec 15|Final test 2
Total hours 30
Form of classes - class Number of
hours
Cl1
Cl2
Cl3
Cl4
Total hours
Form of classes — laboratory Number of
hours
Lab1 |Introduction, safety issues in the laboratory, aigiag matters 2
Lab2 [He-Ne lasers. Laser beam propagation, light diffoa¢ holograms. 2
Lab3 [Semiconductor laser. Measurements of basic parasreate 2
characteristics measurements and their temperdéyoendence.
Lab4 [Michelson interferometer. Optical alignment of #et-up and basic 2
measurements.
Lab5 |Light modulation — acoustooptical Bragg modulator. 2
Lab6 [Light modulation — electrooptical modulators. 2
Lab7 |[Solid state microchip laser with second harmonitegation. 2
Lab 8 |[Basic parameters of optical fibeFdber pigtailing principles. 2
Lab 9 Basic passive fiber components: couplersuldtors, fiber isolators, collimatofs. 2




Lab 10 [ Optical fiber connectors, fiber splicing. 2
Lab 11 | CW double clad fiber laser. 2
Lab 12 | Erbium Doped Fiber Amplifier (EDFA) — paraews and characteristics 2
Lab 13 [ Q-switched pulsed fiber laser. 2
Lab 14 | Modern laser and fiber scientific laboraterguided tour through: ultrafast 2
lasers laboratory, micromachining laboratory, madand high power optical
amplifiers and lasers laboratory.
Lab 15 [ Compensatory term 2
Total hours 30
Form of classes - project Number of hours
Proj 1
Total hours
Form of classes - seminar Number of hours
Sem Jintroductory meeting. Description of subject anldswf seminar: distribution 2
seminar subjects.
Sem 2The seminar is based on presentation by each stindividually twice through 13
the semester about 20 minutes talk based on clsogamtific papers dealing
with subjects: lasers technology, laser applicati@ptical fibers, fiber devices
and amplifiers, waveguide and optoelectronic deyjiocenlinear optics.
Total hours 15

TEACHING TOOLS USED

N1.

N2.

N3.

N4.

N5.

N7.

Classroom (blackboard and chalk)

Projector, computer with software (for exampteverPoint)
Laboratory equipped into modern laser-fiberipopent
Self-study of conference papers written in kgl

Preparing and delivering a presentation in Bhgl

N6. Working alone (selfeducation)

Consultations

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME

NT

Evaluation (F — |[Educational  [Way of evaluating educational effect achievement
forming (during [effect number

semester), P —

concluding (at

semester end)

F1 PEK_WO01-03 [Final test

F2 PEK_U02-03 |Ratings for the preparation and presentation ofritait

F3 PEK_UO01 Rating for the preparation for experiments andgrenfthe
experiment

C P =(F1+F2+ F3)/3 (F1,F2,F3 have to be pmiti




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] J.T. Verdeyen, Laser Electronics, Prentice HalglEBwood Cliffs, 1995

[2] O. Svelto, Principles of Lasers, Plenum Press, Mevk, 1998

[3] G.P. Agraval, Fiber-Optics Communication SysterobnJWiles&Sons, third edition,
2002

[4] E. Desurvire, Erbiu-Doped Fiber Amplifiers, Prinleip and Applications,

[5] Edited by A. Dutta, N. Dutta, M. Fujiwara, WDM Teublogies: Passive Optical
Componenets, Academic Press, Elsevier Science, 2003

[6] C.M. DeCusatis, C.J. SherDeCusatis, Fiber Optieltsss, Academic Press, Elsevi
Science, 2006

SECONDARY LITERATURE:

[1] J.F Ready, Industrial Applications of Lasers 2nd Adademic Press, 1997

[2] Edited by I.P. Kaminow, T.LKoch, Optical Fiber Tetenmunications Il A&B,
Academic Press, 1997,

[3] F. Trager, Handbook of Lasers and Optics, Sprir@d/

[4] A. Yariv, Quantum Electronics, John Wiley & Son889%

[5] A.A. Siegman, Lasers, University Science Book, Mitlley, California, 1986

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Prof. dr hab. inz. Krzysztof Abramski; krzysztof.abramski@ pwr.wroc.pl

dr inz. Pawet Kaczmarek, pawel.kaczmarek@ pwr.wroc.pl




Zat. nr 4 do ZW 64/2012

FACULTY ......... | DEPARTMENT..................

SUBJECT CARD
Name in Polish ......... Systemy i sieci telekomunikacyjne
Name in English ...... Communication Systems and Netwks

Main field of study (if applicable): Eletronic and Computer Engineering
Specialization (if applicable): .

Level and form of studies: 1st/—2nd Ievel fuII ImeJ—paFt—Hme—

Kind of subject: ebligatory/ optional Funiversity-wide*

Subject code ...... ECEAO00210..........

Group of courses YES+NO*

Lecture Classes Laboratory  |Project Seminar
Number of hours of 30 30 15
organized classes in
University (ZZU)
Number of hours of 90 90 30
total student workloadl
(CNPS)

Form of crediting Examination/ [Examination/ [Examination/ [Examination/ [Examination/
crediting with  |crediting with  [crediting with  |crediting with  [crediting with
grade* grade* grade* grade* grade*

For group of courses
mark (X) final course

Number of ECTS points 7

including number (¢ 3 1
ECTS points for practic
(P) classe

including numbenof 1 1 0,5
ECTS points for dire
teacherstudent conta

(BK) classe

2]

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. None.

\

SUBJECT OBJECTIVES

networks using different technologies and standards
C2 — Obtaining the configuration skills of basiaétions selected systems.

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:
PEK_WO0L1: has general knowledge of telecommunicaty@tems and networks functionalit

relating to skills:
PEK_UO01: is able to present an architecture ofempbrary telecommunication networks §

configure basic functionalities of selected systems

C1 - Obtaining general knowledge about architecamet operation of telecommunication systems and

ind




PROGRAMME CONTENT
Form of classes - lecture Number of hours
Lec1 Introduction. Characteristic of copper traission media 2
Lec 2 Characteristic of optical transmission media 2
Lec 3-5 | Access and core optical networks 6
Lec 6-7 | Signalling in TDM networks 4
Lec 8 Signalling in H.323 and SIP-based networks 2
Lec 9 Introduction to traffic engineering 2
Lec 10 Methods of traffic load calculation 2
Lec 11-12| Loss systems and network dimensioning 4
Lec 13-14| Network management 4
Lec 15 Resume. Test. 2
Total hours 30
Form of classes - laboratory Number of
hours
Lab 1 Introduction. Health and safety training. 2
Lab 2-3 | Characteristic of copper transmission media 4
Lab 4-6 | Characteristic of optical transmission raedi 6
Lab 7-8 | Testing of wired access networks - HDSL,SADVDSL. 4
Lab 9 Testing of optical access networks FTTx 2
Lab 10 Configuration and analysis of H.323-basedesys 2
Lab 11 Configuration and analysis of SIP-basedesyst 2
Lab 12-13| Communication interfaces and signallinggmbedded systems 4
Lab 14-15| Communication applications on embeddstksys 4
Total hours 30
Form of classes - seminar Number of
hours
Sem 1 | Introduction 1
Sem 2 | Traffic arrival processes, loss systems aediqg systems 2
Sem 3 | Traffic load calculations 2
Sem 4 | Traffic measurements 2
Sem 5 | Telecommunication Management Network ardhitec 2
Sem 6 | ISO/OSI Management 2




Sem 7 | IT Service Management 2
Sem 8 | Communication management platforms 2
Total hours 15

TEACHING TOOLS USED

N1. Lecture (using blackboard, projector, slides)

N2. Consultations

N3. Selfstudy — preparation for practical classes
N4. Selfstudy — preparation for the test
N5. Laboratory materials and instructions

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming [Educational effect

(during semester), P — [number

concluding (at semestef

\Way of evaluating educational effect achievems

end)
F1 K1ECE W35 Written test
F2 K1ECE U37 Reports, tests, presentations, chsmus

P=0,5*F1+0,5*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Nader F. Mir, Computer and communication netvgotdpper Saddle River : Prentice Hall, cop. 2007.
[2] Rajiv Ramaswami, Kumar N. Sivarajan, Galen H.a&g<Optical networks : a practical perspectivdésekier : Morgan

Kaufmann, cop. 2010.

[3] J.G. van Bosse, F.U. Devetak, ,Signaling ind¢elmmunication networks”, Wiley 2007.

[4] Villy B. Iversen, ,Teletraffic Engineering Handbk (and netw. planning”, ITU.

[5] J. Richard Burke, Network management : conceptispaactice, a hands-on approach, 2004.

[6] P. Golden, H.Dedieu, K. Jacobsen - "FundamerdbDSL Technology", Auerbach Publications, 2006

SECONDARY LITERATURE:

[1] ITU-T Recommendations.
[2] ETSI Standards.

[3] G. Keiser - FTTX Concepts and Applications" JaNfiley & Sons, Inc. 2006
[4] U. Black, Optical Networks Third Generation Tsport Systems, Prentice Hall PTR, 2002

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Dr inz. Janusz Klink, janusz.klink@pwr.edu.pl

nt



WYDZIAL ...W4...

KARTA PRZEDMIOTU
Nazwa w gzyku polskim ...Elektrotechnika praktyczna.......
Nazwa w jzyku angielskim ...Practical Electrotechnics .............
Kierunek studiow (jesli dotyczy): ... ECE
Specjalnaé (jesli dotyczy): ........
Stopien studiéw i forma: | stopien, stacjonarna

Rodzaj przedmiotu: wybieralny
Jezyk kursu: angielski
Kod przedmiotu ECE00211
Grupa kursow TAK
Wyktad Cwiczenia | Laboratorium | Projekt Seminarium
Liczba godzin zaj¢ 30 15

zorganizowanych w
Uczelni (ZzZU)

Liczba godzin catkowitego 60 30

naktadu pracy studenta

(CNPS)

Forma zaliczenia Egzamin-/ Egzamin-/ Egzamin-/ Egzamin/ | Egzamin/
zaliczenie na| zaliezeniena| zaliczenie na zaliczenie | zaliczeniena
ocerg* ocer* ocerg* ha-ocent | ocer*

Dla grupy kurséw X

zaznaczy kurs kacowy

(X)

Liczba punktéw ECTS 3

w tym liczba punktéw 1

odpowiadajca zagciom
o charakterze praktycznym

(P)

w tym liczba punktéw ECTS 1 0.5
odpowiadajca zagciom
wymagajcym
bezpdredniego kontakty
(BK)

*niepotrzebne skigi¢

WYMAGANIA WST EPNE W ZAKRESIE WIEDZY, UMIEJ ETNOSCI | INNYCH
KOMPETENCJI

CELE PRZEDMIOTU

C1. Zdobycie wiedzy na temat zasad budowy instagdeltrycznych niskiego nagmia.

C2. Zapoznanie siz kryteriami skuteczrigi ochrony przeciwpotagniowej w instalacjacl
0 napéciu roboczym do 1kV.

C3. Poznania zasad organizacji bezpiecznej praey przmdzeniach elektrycznych oraz
udzielania pierwszej pomocy w przypadkach persa padem elektrycznym.

C4. Zdobycie umigfnoici wykonywania podstawowych badanstalacji elektrycznych
niskiego nagjcia.

C5. Wykonywanie podstawowych czyrdob taczeniowych w instalacjach zasiaych
i sterowniczych naptiach roboczych do 1kV.

—




PRZEDMIOTOWE EFEKTY KSZTALCENIA

I. Z zakresu wiedzy:
PEK_WO01 Student objaia budow instalacji elektrycznych niskiego napia oraz zni
zasady doboru poszczegoélnych jej elementow.
PEK_WO02 Student ma wiegzv zakresie systemowsiodkdw ochrony
przeciwporaeniowej stosowanych w instalacjach niskiego e@pi
PEK_WO03 Student zna zasady organizacji bezpieqmaey przy urgdzeniach
elektrycznych oraz udzielania pierwszej pomocy mypadkach poteenia
pradem elektrycznym.
[I. Z zakresu umiejetnosci:
PEK _UO1 Student wykonuje podstawowe badania ingtakektrycznych o napciach do
1kV.
PEK _UO02 Student wykonuje podstawowe czyanotaczeniowe oraz elementar
czynndci naprawcze w instalacjach elektrycznych do 1kV.
lll. Z zakresu kompetencji spotecznych:
PEK _KO1 Student efektywnie wspoétdziata w zespolekenpjgcym badania, gczenia
instalacji elektrycznej

52

TRESCI PROGRAMOWE

Forma zajeé - wyktad Liczba godzin
Ogolna charakterystyka przepisow i norm dospyzh budowy

Wyl, 2 - Ry 4
urzadzen, instalacji i sieci elektrycznych.
Uktady sieci i instalacji niskiego nagia. Rodzaje, zasady budowy

Wy3,4 |. ) . 4
i projektowania.

WVE. 6 Maszyny i uradzenia elektryczne. Rodzaje, zasady budowy, 4

¥, rodzaje zabezpiecaed przecizenia i zwaé.

Klasy ochronnéci urzadzen elektrycznych. Stopnie ochrony

Wy7, 8 S . 4
zapewnianej przez obudewrzadzenia elektrycznego.

Wy9, 10 Sroqlkl_ ochrony podstawowej stosowane w instalacjakiego 5
napkcia.

Wy11,12 S!’OC!kI ochrpr_ly przy uszkodzeniu stosowane w insjatdu 5
niskiego nagpjcia.

Wy13,14 | Organizacja bezpiecznej pracy przyagzeniach elektrycznych. 3

Wy15 Kolokwium zaliczeniowe. 1
Suma godzin 30




Forma zajeé - éwiczenia Liczba godzin

Cwil

Suma godzin

Forma zaje¢ - laboratorium Liczba godzin

Labl Wstep: 1
- zapoznanie studentow z zasadami bezpiestaa pracy w
laboratorium;

- zapoznanie studentow z obsjuaparatury

Lab2 Wykonanie¢wiczen pomiarowych z listy dogpnych w 7
Laboratorium Elektrotechniki Praktycznej:

Pomiary impedancjigili zwarcia. Pomiary @igtosci przewodu
ochronnego. Pomiary rezystanciji izolacji przewodBwmiary
wytacznikdéw r@nicowo-pradowych. Pomiary rezystancji
uziemienia.

Lab3 Wykonanie¢wiczen taczeniowych z listy dogpnych w 7
Laboratorium Elektrotechniki Praktycznej:

tgczenie podstawowych obwoddw instalacji elektrycingiskiego
napkcia (wylczniki schodowe, wyczniki krzyzowe, przedczniki
bistabilne, automaty schodowe, czujniki zmierzanwjniki ruchu

PIR).
Suma godzin 15
Forma zajeé - projekt Liczba godzin
Prl
Suma godzin
Forma zaje¢ - seminarium Liczba godzin
Sel

Suma godzin

STOSOWANE NARZEDZIA DYDAKTYCZNE

N1. prezentacja multimedialna

N2. wyktad informacyjny

N3. praca wtasna — przygotowanie do laboratorium

N4. praca wtasna — samodzielne studia i przygotevaém egzaminu
N5. konsultacje

OCENA OSIAGNIECIA PRZEDMIOTOWYCH EFEKTOW KSZTALCENIA (wyktad)

Oceny (F — formupca | Numer efektu Sposo6b oceny aginiccia efektu ksztatcenia
(w trakcie semestru), B ksztatcenia
— podsumowujca (na
koniec semestru)

F1 PEK W01, Test kaicowy
PEK_WO02,
PEK_WO03
Oceny(F — formuca | Numer efektu Sposob oceny aginiccia efektu ksztatcenia

(w trakcie semestru), R ksztaicenia




— podsumowujca (na
koniec semestru)

F2

PEK_UO1
PEK_UO02

aktywndas¢ na zagciach

P = 0.51*F1+0.49F2; F1i F2 >2

LITERATURA PODSTAWOWA | UZUPELNIAJ ACA

LITERATURA PODSTAWOWA

[1] The Electrical Engineering Handbodkai-Kai Chen,2005 Elsevier Inc.
[2] IEC 60364 Electrical Installations for Buildiag

LITERATURA UZUPELNIAJ ACA

[1] Electrical installation guide, 2008 Schneidéedric

OPIEKUN PRZEDMIOTU (IMI E, NAZWISKO, ADRES E-MAIL)

Dr inz. Remigiusz Mydlikowski, remigiusz.mydlikowski@pwredu.pl




Zat. nr 4 do ZW 33/2012

WYDZIAL Elektroniki
KARTA PRZEDMIOTU
Nazwa w jzyku polskim: Elektronika medyczna
Nazwa w gzyku angielskim: Medical Electronics
Kierunek studiéw (jesli dotyczy): Electronic and Computer Engineering
Specjalnaé (jesli dotyczy):
Stopien studiow i forma: I, stacjonarna
Rodzaj przedmiotu: wybieralny
Kod przedmiotu ECEA00212
Grupa kursow TAK

Wyktad Cwiczenia | Laboratorium Projekt Seminarium

Liczba godzin zai 30 15
zorganizowanych w Uczeln
(ZzzV)

Liczba godzin catkowitego 60 30
naktadu pracy studenta
(CNPS)

Forma zaliczenia Zaliczenie Zaliczenie
na ocemn na ocen

Dla grupy kurséw zaznaczy X
kurs kaicowy (X)

Liczba punktow ECTS 3

w tym liczba punktéw 1
odpowiadajca zagciom
o charakterze praktycznym

(P)

w tym liczba punktéw ECTS 1 0,5
odpowiadajca zagciom
wymagagcym

bezpdredniego kontakty
(BK)

*niepotrzebne skigi¢

WYMAGANIA WST EPNE W ZAKRESIE WIEDZY, UMIEJ ETNOSCI | INNYCH
KOMPETENCJI
1. ECEAO015 Electronic Circuits
2. ECEAO016 Introduction to Microcontrollers

\

CELE PRZEDMIOTU
C1 - Zdobycie wiedzy z zakresu podstaw konstrudggiratury elektromedycznej
C2 — Zdobycie wiedzy z zakresu podstawowych techreklycznych
C3 — Zdobycie wiedzy na temat budowy i dziataniarafury diagnostycznej
C4 — Zdobycie wiedzy na temat budowy i dziataniarafury podtrzymujcej zycie i terapeutycznej
C5 — Osignigcie umiegtnosci wyszukiwania i prezentacji informacji na tematbsanych zagadnie
elektroniki medycznej




PRZEDMIOTOWE EFEKTY KSZTALCENIA

Z zakresu wiedzy:
PEK_WO01 - opisuje specyfikaparatury medycznej i podstawowe techniki medyczne
PEK_WO02 — objénia budow i dziatanie aparatury diagnostycznej

PEK W03 - objgnia budow i dzialanie aparatury wspomagegj i terapeutycznej

Z zakresu umiefnaosci:
PEK UO01 — wyszukuje i interpretuje informacje teickne dotyczce nowych rozwgzan elektroniki

medycznej

PEK_UO2 — przygotowuje i prezentuje informacje ekélonice medycznej

TRESCI PROGRAMOWE

Forma zajeé - wyktad

Liczba godzin

Wprowadzenie do wyktadu. Bezpie@ssno elektronicznej aparatury

wyl medycznej (EAM). 2
Wy2 | Specyfika EAM. Termografia. Metody ultramgickowe. 2
Wy3 | Metody optyczne. Radiografia. Tomografia. 2
Wy4 | Uktadu nerwowo-nginiowego. Potencjaty wywotane. 2
Wy5 Au,diometria i diagnostyka oka. EMG. Elektromagnetar aktywnéc¢ >
mozgu: EEG, MEG.
Wy6 | VKG, EKG, KTG, MKG. 2
Wy7 tUtdqdu kmzenia. Pomiary énienia i przeptywu krwi. Diagnostyk&ian >
¢tnic.
Wys Modeloquie ukfadu krenia. Analiza fali¢tna. Fonokardiografia. 2
Gazometria. Uklad oddechowy.
Wy Pomigry Qi_nieﬁ [ prZ(_ep’fywc')W. Elektryczne modele zgstze. Pomiary 2
wiasciwosci mechanicznych.
Wy10 | Badania czynrgiowe. Pomiary stzen gazéw. Aparatura analityczna. 2
Wy1l1 | Kardiostymulatory, defibrylatory. Wspomagaunldadu kgzenia. 2
Wy12 | Sztuczne nagdy: zmysty, trzustka. Pluco-serce. Respiratory. 2
Wy13 | Fizykoterapia. Aparatura chirurgiczna. 2
Wy14 | Systemy telemedyczne i techniki medycyny muail 2
Wy15 | Podsumowanie wiadowm z zakresu elektroniki medycznej. 2
Suma godzin 30
Forma zajeé - seminarium Liczba godzin
Sel Whprowadzenie. Wybdr tematéw prezentacji seryijimgeh. 1
Se2 Konsultacje indywidualne. Wybgnodet informaciji. 2
Se3 Prezentacje wgne. Dyskusja na temat dalszej pracy. 4
Se4 Prezentacje koowe. 8
Suma godzin 15




STOSOWANE NARZEDZIA DYDAKTYCZNE

N1. Wyktad tradycyjny z wykorzystaniem prezentajiltimedialnych
N2. Konsultacje
N3. Publiczna prezentacja i dyskusja

N4. Praca wlasna

OCENA OSIAGNIECIA PRZEDMIOTOWYCH EFEKTOW KSZTALCENIA

Ocery (F —formupca | Numer efektu Sposbb oceny aginiecia efektu ksztalcenia
(w trakcie semestru), P| ksztatcenia
— podsumowaujca (na
koniec semestru)

F1 PEK_WO01-PEK_WO03 Test koowy
F2 PEK UO01, PEK_U0O2| Prezentacje multimedialne, ga@wanie w
dyskusg

P = 2/3*F1 + 1/3*F2 (ocena pozytywna pod warunki&1>2 i F2>2)

LITERATURA PODSTAWOWA | UZUPELNIAJ ACA

LITERATURA PODSTAWOWA.:

[1] J.D. Bronzino (ed.): The Biomedical Engineering Hamok (vol. 1 & 2). CRC Press, Boca Rat
2000.

[2] R. Perez: Design of Medical Electronic Devices. daraic Press, San Diego, CA 2002.

[3] C.R. Rao, S.K. Guha: Principles of Medical Electterand Biomedical Instrumentation.
Universities Press (India) Limited, Hyderabad 2001.

[4] J.G. Webster (ed.): Bioinstrumentation. John W&e$ons, Hoboken 2004.

LITERATURA UZUPEENIAJ ACA:

[1] J.G. Webster (ed.): Medical Instrumentation: Apgdiicn and Design. John Wiley & Sons, New
York 1998.

[2] W. Torbicz, L. Filipczyiski, R. Maniewski, M. Naicz, E. Stolarski (red.): Biopomiary.
Akademicka Oficyna Wydawnicza EXIT, Warszawa 2001.

[3] M. Darowski, T. Ortowski, A. Wenrfski, J.M. W¢jcicki (red.): Sztuczne nady. Akademicka
Oficyna Wydawnicza EXIT, Warszawa 2001.

[4] L. Chmielewski, J.L. Kulikowski, A. Nowakowski (red Obrazowanie biomedyczne.
Akademicka Oficyna Wydawnicza EXIT, Warszawa 2003.

[5] G. Pawlicki, T. Patko, N. Golnik, B. Gwiazdowska,Krélicki (red.): Fizyka medyczna.
Akademicka Oficyna Wydawnicza EXIT, Warszawa 2002.

DN

OPIEKUN PRZEDMIOTU (IMI E, NAZWISKO, ADRES E-MAIL)

Dr hab. ire. Adam Polak, prof. PWr, adam.polak@pwr.edu.pl




Zat. nr 4 do ZW 64/2012

FACULTY ......... | DEPARTMENT..................
SUBJECT CARD

Name in Polish Technologigwiattowoddéw

Name in English Fiber Optic Technology

Main field of study (if applicable): ............ccooeiiiiiiits

Specialization (if applicable): .....................o..

Level and form of studies: 1stlevel, full-time /

Kind of subject: obligatory / optional / university-wide*

Subject code ECEA00213

Group of courses NO*

Lecture Classes Laboratory  |Project Seminar

Number of hours of |30 15

organized classes in

University (ZZU)

Number of hours of (60 30

total student workloadl

(CNPS)

Form of crediting Examination/ [Examination/ |Examination/ |Examination/ |Examination /
crediting with  [crediting with  |crediting with  |crediting with  |crediting with
grade* grade* grade* grade* grade*

For group of courses [x
mark (X) final course

Number of ECTS point43 1

including number (¢
ECTS points for practic|
(P) classe

including number q1 0,5
ECTS points for dire
teacherstudent conta

(BK) classe

)

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Completed the course: Physics
2.
3.

\

SUBJECT OBJECTIVES
C1 Knowledge of basic telecommunications fiber@pti

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:
PEK_WO01: Student has knowledge of fiber optic jze@ameters.
PEK_WO02: Student has knowledge of physical phenanefiber optic.

relating to skills:
PEK _UO01Student can make fiber optic base parameééswiptions.
PEK_UO02

relating to social competences:




PEK_KO1

PEK_KO02
PROGRAMME CONTENT
Form of classes - lecture Number of hours

Lec 1 |Introduction 1
Lec 2 |Light propagation in optical fibers 2
Lec 3 [Transmitters and detectors in optical fiber netwsork 6
Lec 4 |Attenuation in optical fibers 3
Lec 5 |Chromatic and modatlispersion, PMD in optical fibers. Limitatig 3

connected with these parameters

Lec 6 |Optical components, couplers, multiplexers, filtets. 6
Lec 7 |Optical regeneration and multiplexation 3
Lec 8 |Optical amplifiers (SOA, EDFA, Raman) 6
Total hours 30
Form of classes - class Number of
hours
Cl1
Cl 2
Cl3
Cl 4
Total hours
Form of classes - laboratory Number of
hours
Lab 1 | Fibre optic base parameters, NA, cut-off l@ngth. 4
Lab 2 | Characteristic of optical fibore media, attaton, dispersion 4
Lab 3 | Determination of attenuation in connectord fusions 3
Lab 4 | Preparing optical fiber connectors 4




Total hours

15

Form of classes - project Number of hours

Proj 1

Proj 2

Proj 3

Proj 4

Total hours

Form of classes - seminar

Number of
hours

Sem 1

Sem 2

Sem 3

Total hours

TEACHING TOOLS USED

N1. Lectures
N2. Consultations
N3. Self-study (preparing students for classesexaan)

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming [Educational effect  [Way of evaluating educational effect achievems

(during semester), P — [number
concluding (at semeste
end)

B

F1 PEK_WO01-W02 The written examination

F2

F3

C

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] John M. Senior, Optical Fiber Communicationsn€iples and Practice, FT Prentice Ha

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Elzbieta Beres-Pawlik, elzbieta.pawlik@pwr.edu.pl

nt



Zat. nr 4 do ZW 33/2012

WYDZIAL Elektroniki

Nazwa w jezyku polskim:

Specjalna¢ (jesli dotyczy):
Stopien studiéw i forma:
Rodzaj przedmiotu:

Kod przedmiotu:

Grupa kursow:

Nazwa w gzyku angielskim:
Kierunek studiow (jesli dotyczy):

KARTA PRZEDMIOTU

Elektronika odnawialnychrédet energii
Electronics for Renewable Energy Sources
Electronic and Computer Engineering

| stopiey, stacjonarna
wybieralny
ECEA00214
TAK

Wyktad

Cwiczenia

Laboratorium

Projekt Seminariunt

Liczba godzin zai
zorganizowanych w
Uczelni (ZZV)

30

15

Liczba godzin catkowitego
nakladu pracy studenta
(CNPS)

60

30

Forma zaliczenia

Zaliczenie
na ocen

Zaliczenie na|
ocere

Dla grupy kurséw
zaznaczy kurs kaicowy

(X)

X

Liczba punktéw ECTS

w tym liczba punktow|
odpowiadajca zagciom

o charakterze praktycznym ()

w tym liczba punktéw ECTS
odpowiadajca zagciom
wymagajcym bezpéredniego
kontaktu (BK)

0,5

*niepotrzebne skigi¢

1. ECEAO013 Electronic Components and Sensors
2. ECEAO015 Electronic Circuits

WYMAGANIA WST EPNE W ZAKRESIE WIEDZY, UMIEJ ETNOSCI | INNYCH
KOMPETENCJI

takiej energii

CELE PRZEDMIOTU

C1 - Zdobycie wiedzy o metodach i wdavosciach konwersji energii wiatru, stonecznej,
geotermalnej i biomasy

C2 — Zdobycie wiedzy o metodach projektowaniazyrrania uktadéw energii odnawialnej z
wykorzystaniem systemow pasywnych i aktywnych, zcagniem technik magazynowanig

C3 — Osigniecie umiegtnosci wyszukiwania i prezentacji informacji na tematbranych
zagadnié elektroniki odnawialnyctirodet energii




PRZEDMIOTOWE EFEKTY KSZTALCENIA
Z zakresu wiedzy:
PEK_WOL1 — opisuje i charakteryzuje tradycyjne i adialnezrodta energii
PEK_WO02 — definiuje i opisuje systemy energii wigtstonecznej
PEK_ W03 - charakteryzuje nde sposoby magazynowania energii
PEK_WO04 — definiuje i opisuje systemy energii woggotermalnej, biomasy i wodoru
PEK_WO05 — charakteryzuje obecne trendy w systeraaehgii odnawialnej

Z zakresu umiefnosci:

PEK_UO1 — wyszukuje i interpretuje informacje teicane dotycace nowych rozwjzan elektroniki
odmawianyclzrodet energii

PEK _UO02 — przygotowuje i prezentuje informacje aadialnychzrodtach energii

TRESCI PROGRAMOWE

Forma zaje¢ - wyktad Liczba godzin

Wyl | Wprowadzenie oraz oméwienie pierwotnych odnawieh zrodet energii. 2

Wy2 | Energetyka konwencjonalna a odnawiaglrata energii.

Wy3 | Problem energetyczny, problem ochrérgdowiska.

2
2
Wy4 | Energia wiatru i promieniowania stonecznegechiwykorzystania. 2
Wy5 | Pasywne i aktywne systemy wykorzystania enstgiieczne;. 2

Aktywne systemy konwersji energii stonecznej — gtae instalacji, wady i

zalety stawow stonecznych, komin stoneczny i zagegia dziatania. 2

Systemy wspomagsgie wykorzystanie energii ze6det odnawialnych,
Wy7 | formy magazynowania energii, magazynowanie energjlinej, 2
magazynowanie energii chemiczne;j.

Ogniwa fotowoltaiczne — kierunki rozwoju systemawoiwoltaicznych,
rozwigzania hybrydowe i uktady do gromadzenia energii.

Wy9 | Opis wigciwosci doboru elementow fotowoltaicznych. 2

Wy10 | Energia wody i energia geotermalna.

Wy11 | Biomasa, biogaz, wodoér jakosmiki energii.

2
2
Wy12 | Ogniwa paliwowe. 2
Pojazdy hybrydowe, rozazania konstrukcyjne spalinowo-elektrycznych, >

Wy13 elektromechanicznych, z akumulatorem kinetycznyrydraulicznym.
Strategia rozwojurodet odnawialnych, regulacje prawne, krajowe i
Wyl4 . ) 2
regionalne programy w krajach UE.
Modyfikacja tradycyjnych systemdw energetycznydbriknki rozwoju
Wyl5 |,/ . 2
zrédet odnawialnych
Suma godzin 30
Forma zaje¢ - seminarium Liczba godzin
Sel Wprowadzenie. Wybér tematow prezentacji seryjimgeh. 1
Se2 Konsultacje indywidualne. Wybinddet informaciji. 2
Se3 Prezentacje vepine. Dyskusja na temat dalszej pracy. 4
Se4 Prezentacje koowe. 8
Suma godzin 15




STOSOWANE NARZEDZIA DYDAKTYCZNE

N1
N2
N3
N4

. Wyktad tradycyjny z wykorzystaniem prezentajiltimedialnych
. Konsultacje

. Publiczna prezentacja i dyskusja

. Praca wlasna

OCENA OSIAGNIECIA PRZEDMIOTOWYCH EFEKTOW KSZTALCENIA

Oceny(F — formupca | Numer efektu Sposo6b oceny aginiccia efektu ksztatcenia
(w trakcie semestru), p ksztatcenia
— podsumowujca (na
koniec semestru)

F1 PEK_WO01- Test kaicowy
PEK W05

F2 PEK UO01, Prezentacje multimedialne, zaangaanie w
PEK U02 dyskusg

P =2/3*F1 + 1/3*F2 (ocena pozytywna pod warunki€&1>2 i F2>2)

LITERATURA PODSTAWOWA | UZUPELNIAJ ACA

LITERATURA PODSTAWOWA:

[1]

[2]
[3]

Kazmerski L.L.: Photovoltaics. A Review of Cell aktbdule Technologies, Renewable &
Sustainable Energy Reviews 1, 1997, s. 71.
Markvart T., Castaner L.: Practical Handbook of telioltaics, Elsevier 2003.

Tiwari G.N., Mishra R.K.: Advanced renewable enesgurces. RSC Publishing, Cambridge
2012.

LITERATURA UZUPEtNIAJ ACA:

[1]
[2]
[3]
[4]

Bogdanienko J.: Odnawialrieddta energii, PWN, Warszawa, 1989.

Lewandowski W.M.: Proekologiczne odnawialvédta energii, WNT, Warszawa, 2006.
Klugmann-Radziemska E.: Fotowoltaika w teorii ilgg&e, BTC, Legionowo, 2010.
Pluta Z.: Podstawy teoretyczne fototermicznej kansjirenergii stonecznej, Oficyna Wyd.
Politechniki Warszawskiej, Warszawa 2000.

OPIEKUN PRZEDMIOTU (IMI E, NAZWISKO, ADRES E-MAIL)

Prof. dr hab. in. Janusz Mroczka, janusz.mroczka@pwr.edu.pl




Zat. nr 4 do ZW 64/2012

FACULTY ELECTRONICS
SUBJECT CARD
Name in PolishTelekomunikacyjne sieci satelitarne
Name in EnglishSatellite Communication Networks
Main field of study (if applicable): Electronic and Computer Engineering
Specialization (if applicable):
Level and form of studies: 1st/2rd* level, full-tme /par=time*
Kind of subject: ebligatery / optional / university-wide*

Subject codeECEA00215
Group of courses YES ENO*

Lecture Classes Laboratory  |Project Seminar
Number of hours of 30 15
organized classes in
University (ZZU)
Number of hours of 60 30

total student workloadl
(CNPS)

Form of crediting

Examination /
crediting with
grade*

Examination /
crediting with
grade*

Examination /
crediting with
grade*

Examination /
crediting with
grade*

Examination /
crediting with
grade*

For group of courses
mark (X) final course

X

Number of ECTS pointg

3

including number (¢
ECTS points for practic
(P) classe

including number (¢
ECTS points fodirec
teacherstudent conta

2]

(BK) classe

0,5

*delete as applicable

1.
2.
3

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

\

networks

SUBJECT OBJECTIVES

C4 Acquiring the ability to find technical information
C5Learning how to elaborate technical information pnepare presentation

C1Knowledge and understanding of the satellite systarohitecture
C2 Acquisition of knowledge of system parameters atdlbte networks
C3Acquisition of knowledge on methods of analysis dedign of the satellite systems and




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_Wo01
Detailed knowledge concerned with: networks offgmnultimedia services, the legal aspeq
and standards of multimedia networks, the featofg@articular elements of the system
relating to skills:
PEK_U01
Student can analyse service parameters importattidanultimedia networks structure,
arrange proper network architecture and multimeggtem architecture and evaluate
functionality of the multimedia network elements.

relating to social competences:

PROGRAMME CONTENT

Form of classes - lecture Number of
hours

Lec 1 |Introduction, types and basic characteristics efdysstem 2

Lec 2 |Satellite orbits

Lec 3 |Geostationary orbit

Lec 4 |Satellite link budget

Lec 5 | The total link budget with regard to noisd amerference

Lec 6 [Interference in satellite communications

Lec 7 | Communication protocols in satellite networks

Lec 8 | Automatic Request Repeat methods (ARQ) afedtefeness

NININIDNIDNIDNIDNDN

Lec 9 | Transmission platforms, their pros and cons

Lec 10Methods and protocols for multiple access to tiseueces of satellite

2
transponder
Lec 11|Classification of satellite systems, VSAT systemd their characteristic 2
Lec 12Low Bit Rate Data Communications (LBRDC) using LBarth Orbiting >
(LEO) satellites
Lec 13Satellite systems for voice communication 2

Lec 14Broadband satellite multimedia (BSM) systems

Lec 159Review

Total hours 30




Form of classes - seminar Number of

hours
Sem 1 (Introduction to the seminar to discuss the plantamus of credit. 1
Sem 2 [Discussion about seminar topics, available sousEegormation 1
Sem 3 [Seminar topics distribution, establishing rulestfer assessment of 1

presentation and presentation schedule

Sem 4lpresentations of designed themes, presentationagiaai, discussion with| 12
students

Total hours 15

TEACHING TOOLS USED

N1. Traditional lectures using multimedia preseaotet

N2. Student presentation, discussion and evaluafitime presentation
N3. An electronic version of the presentation

N4. Consultation

N5. Students own work

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F HEducational |Way of evaluating educational effect achievement
forming effect number
(during
semester), P ¢
concluding (at
semester end

F1 PEK_WO01 | Activity during classes, test records

F2 PEK _UO1 |Evaluation of prepared seminar report (.doc), preg®n (.ppt)

and a way of students topic presentation and &gtiiring
seminar.
Discussion about reports with students

C=0,6*F1+0,4*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] G. Maral, M. Bousquet,: ,Satellite Communications@®ms”, Wiley, 1993 and next
releases

2] Ryszard J. Ziefiski,: ,Satelitarne sieci teleinformatyczne, (inigh), WNT, Warszawa
20009.

SECONDARY LITERATURE:

111 Zhili Zun,: ,Satellite Networking”, Wiley, 2005.
2] D. Roddy,: ,Satellite Communications”, McGrow-Hi2006.




SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Ryszard J. Zielinski, ryszard.zielinski@pwr.edu.pl




Zat. nr 4 do ZW 64/2012

FACULTY OF ELECTRONICS

SUBJECT CARD
Name in Polish Wirtualizacja i chmury obliczeniowe
Name in English Virtualization and Cloud Computing
Main field of study (if applicable): Electronic and Computer Engineering
Specialization (if applicable):

Level and form of studies: 1st level, full-time
Kind of subject: optional
Subject code ECEA00216
Group of courses YES
Lecture Classes |[Laboratory [Project |Seminar
Number of hours of organized classe 15 30
University (ZZU)
Number of hours of total student 30 60
workload (CNPS)
Form of crediting crediting with crediting with
grade grade
For group of courses mark (X) final X
course
Number of ECTS points 3
including number of ECTS points - 2
practical (P) class
including number of ECTS points for dir 0,5 1
teacher-student contact (BK) clagses

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1.
2.
3

\

SUBJECT OBJECTIVES
C1 Acqusition of knowledge, supported with theory, about methods, techniques, protocols and
tools utilized in Classic and Virtual Data Center and Cloud environment,

C2 Acqusition of skills related to the design of Classic and Virtual Data Center and Cloud
infrastructure




PROGRAMME CONTENT

Form of classes - lecture

Number of hours

Lec 1 [Introduction to Cloud Computing 2
Lec 2 |Building the Cloud Infrastructure 2
Lec 3 |Physical Layer 1
Lec 4 |Virtual Layer 1
Lec 5 |Control Layer 1
Lec 6 |Service and Orchestration Layers 2
Lec 7 |Business Continuity in Cloud 2
Lec 8 |Cloud Security 2
Lec 9 |Cloud Service Management 2
Total hours 15
Form of classes - laboratory Number of
hours
Lab 1 Introduction to laboratory classes. Familiarization with laboratory 2
equipment
Lab 2 Classic Data Center — configuration of selected infrastructure elements 6
Lab 3 Virtualized Data Center — configuration of selected infrastructure elements 4
Lab 4 Configuration of selected business continuity mechanisms 4
Lab 5 Cloud computing — configuration of selected infrastructure elements 6
Lab6 Practical task — design and configuration of cloud computing solution 8
for the given requirements..
Total hours 30

TEACHING TOOLS USED

N1.Information lectures with use of multimedia pestions




N2. Problem solving lectures with use of multimegiiasentations

N3.Preparation of laboratory reports

N4. Consultations

N5. Individual work - preparation for laboratoryaskes

N6. Individual work - individual study and prepaceat to pass the course
EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming |[Educational effect  [Way of evaluating educational effect achievemsg
(during semester), P — [number
concluding (at semeste

-

Nt

end)

F1 PEK_WO01+ \Written tests
PEK_WO05

F2 PEK_UO01+ PEK_UO3|Laboratory reports

C=0,5*F1 + 0,5*F2, concluding grade may be passuigject to F1 and F2 are passing

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Cloud computing concepts, technology and architedty Thomas Erl, Zaigham Mahmood ahd

Ricardo Puttini, The Prentice Hall Service Techggl&eries from Thomas Erl 2013

[2] Computing Networks From Cluster to Cloud Computidgscale Vicat-Blanc, Brice Goglin,
Romaric Guillier, Sebastien Soudan, Wiley 2011

[3] Information Storage and Managemergtering, Managing, and Protecting Digital Infornaatiin
Classic, Virtualized, and Cloud Environments 2ndigd, John Wiley & Sons, Inc.

SECONDARY LITERATURE:

[1] http://education.emc.com/academicalliance
[2] Computerworld magazine

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)
Przemystaw Ryba PhD., przemyslaw.ryba@pwr.edu.pl




Zat. nr 4 do ZW 64/2012

FACULTY ...W-4... | DEPARTMENT.. ..

SUBJECT CARD
Name in Polish ...... UCZENIE MASZYNOWE ....vvie i i ieteiee e e e eaeeaeen
Name in English ...... Machine Learning ........cccoviieiieiii i e
Main field of study (if applicable): ... Electronicsand Computer Engineering ....
Specialization (if applicable): .
Level and form of studies: 1st IeveI full- t|me
Kind of subject: optional
Subject code ... ECEA00217 ......
Group of courses YES/NO

Lecture Classes Laboratory  |Project Seminar
Number of hours of (15 30
organized classes in
University (ZZU)
Number of hours of |30 60
total student workloadl
(CNPS)

Form of crediting Examination / |Examination / |[Examination/ [Examinatien/ |Examination/
crediting with  |crediting with  [crediting with  |crediting with  [crediting with
grade* grade* grade* grade* grade*

For group of courses [x
mark (X) final course

Number of ECTS points 3
including number (¢ 2
ECTS points for practic
(P) classe
including number 0,5 1

ECTS points for dire
teacherstudent conta
(BK) classe

2]

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. Knowledge of methodology and programnteahniques
2. Knowledge of fundamental computatiormad aimulation techniques
SUBJECT OBJECTIVES

C1:To be familiar with fundamental machine learning methadd their applications

C2: To be skilled in solving the selected machewehing problems, and in programming ahd
testing the selected computational algorithms irtl&a




SUBJECT EDUCATIONAL EFFECTS

relating to knowledgeipon successful completion of this course, the student has a
fundamental knowledge on:

PEK_WOL1: unsupervised learning.

PEK _WO02: supervised learning.

PEK_WO03: applications of machine learning methadgsattern recognition, signal and ima
processing, data mining, and spectral analysis.

relating to skills:upon successful completion of this course, the student will be able to
complete the following tasks:

PEK_UO01: formulate a machine learning problem, itsgtroperties and select the right
algorithm for solving it,

PEK _UOQ2: efficiently code and test machine learratgprithms in a computational
environment,

PEK_UO03: can use the Matlab toolboxes, sucBtafistics, Signal Processing, Image

Processing, Bioinformatics.

e

PROGRAMME CONTENT

Form of classes - lecture Number of hours
Lec 1| Introduction, requirements, machine learning cotssegxamples 2
Lec 2| Dimensionality reduction 2
Lec 3| Clustering 2
Lec 4| Classification 2
Lec 5| Linear models 2
Lec 6| Kernel machines 2
Lec 7| Applications 2
Lec 8|Test 1
Total hours 15
Form of classes - project Number of hours
Pr 1Various applications of machine learning methodsluding: pattern 30

recognition, image processing, signal processipegctsal analysis, data
mining, bioengineering, etc.

Total hours 30

TEACHING TOOLS USED

N1. Classroom (chalkboard).

N2. Toolboxes in Matlab.

N3. Consultation hours

N4. Homework — preparation to project tasks.

N5. Homework — self-studying and preparation totdss.




EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F —formingEducational effect number\Way of evaluating educational effect
(during semester), P + achievement

concluding (at semest

end)

F1 PEK_WO01 - W03 final test

F2 PEK_UO1 - U03 note from a project task

P=0.51*F1 + 0.49*F2 (F1>2iF2 > 2)
PRIMARY AND SECONDARY LITERATURE
PRIMARY LITERATURE:

. C. M. Bishop, Pattern Recognition and Machine LeeynSpringer, 2006,

D. Barber, Bayesian Reasoning and Machine Lear@ag)bridge University Press,
2012

J. Hopcroft, R. Kannan, Foundations of Data Scigkeleook, 2014,

Alex Smola and S.V.N. Vishwanathan, IntroductiorMachine Learning, Cambridgsg
University Press, 2008

N =

Pow

SECONDARY LITERATURE:

1. E. Alpaydin, Introduction to Machine Learning, TET Press, Cambridge,
Massachusetts, 2010

2. A. Cichocki, R. Zdunek, A. H. Phan, S.-l. Amari, INeegative Matrix and Tensor
Factorization: Applications to Exploratory Multi-w®ata Analysis and Blind Sourc{
Separation, Wiley and Sons, UK, 2009

3. M. Krzysko, W. Wohaski, T. Gorecki, M. Skorzybut, Systemy 4ce se:
rozpoznawanie wzorcéw, analiza skupigedukcja wymiarowsci, Wydawnictwo
Naukowo-Techniczne, Warszawa, 2008

4. J. Koronacki, JCwik, Statystyczne systemy uge sé, Akademicka Oficyna
Wydawnicza EXIT, Warszawa 2008

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)
Rafat Zdunek, rafal.zdunek@pwr.edu.pl

1%



Zat. nr 4 do ZW 64/2012

FACULTY of Electronics/K7
SUBJECT CARD

Name in Polish: Wybrane zagadnienia sztucznej inteligencji

Name in English: Selected topics in Artificial Intelligence

Main field of study (if applicable): Control Engineering and Robotics
Level and form of studies: 1st level, full-time

Kind of subject: facultative

Subject code: ECEA00218

Group of courses: YES

Lecture Classes Laboratory Project Seminar
Number of hours of organized 15 30
classes in University (ZZU)
Number of hours of total 30 60
student workload (CNPS)
. crediting crediting
Form of crediting with grade with grade
For group of courses mark X
(X) the final course
Number of ECTS points 3
including number of ECTS
points for practical (P) 1.5
classes
including number of ECTS
points for direct 15 15
teacher-student contact (BK) ' '
classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER
COMPETENCES

K1ECE_-WO07
KI1ECE_W11
K1ECE_W28
K1ECE_UO07
KI1ECE_U11
K1ECE_U30

SUBJECT OBJECTIVES

C1. Learn selected basic artificial intelligence problem-solving paradigms and algorithms.

C2. Gain a practical ability to use some artificial intelligence programming environments to solve
practical problems.

SUBJECT EDUCATIONAL EFFECTS

Relating to knowledge:




PEK_WO01 - knows some specialized artificial representation schemes and associated algorithms

Relating to skills:
PEK_UOL - can write programs in selected artificial intelligence languages and environments

PROGRAMME CONTENT

Form of classes - lecture Number

of hours
Lecl Introduction to machine learning. 3
Lec2 Selected machine learning algorithms. 3
Lec3 Introduction to deep learning. 3
Lec4 Selected deep learning algorithms. 3
Lech Dataset augmentation, optimizers, over-fitting problem. 3
Total hours 15

Form of classes - seminar Number

of hours
Labl | Introduction to script language. 29
Lab2 | Classification with selected machine learning algorithms. 1
Lab3 | Classification with selected deep learning algorithms. 1
Lab3 | Dataset augmentation. 1
Lab3 | Predictive models. 1
Lab3 | Mini project. 1
Total hours 30

TEACHING TOOLS USED

N1. traditional lecture using video projector

N2. on-line demonstrations during lecture

N3. laboratory classes

N4. consultations

N5. independent work - self study and preparation for the final written test
N6. independent work - literature studies and preparation of the seminar presentation
N7. distant education portal of the WrUST http://eportal.pwr.edu.pl/

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT

Evaluation: F - forming Educational

(during semester), C - effect Way of evaluating educational effect achievement
concluding (at semester end) number

F1 PEK_WO01 The final written test

F2 PEK_UO01 Evaluation of the seminar class participation

C = 0.6*F1 + 0.4*F2 (in order to pass the course, both F1 and F2 must be positive)

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:




Russell, Norvig: Artificial Intelligence A Modern Approach Third Edition, Prentice-Hall, 2010
Goodfellow, Bengio, Courville: Deep Learning, MIT Press, 2016
Lutz: Learning Python Fifth Edition, O’Reilly, 2013

SECONDARY LITERATURE:
class notes

internet. resources

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

Wojciech Domski, wojciech.domski@pwr.edu.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Selected topics in Artificial Intelligence

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

Electronic and Computer Engineering

Correlation between subject

Subiect educational effect and

o ducagional educational effects defined Subject Programme Teaching tool
for the main field of study objectives*** content™** number***
effect C e .
and specialization (if
applicable)**

PEK_W01 K1ECE W43 C1 Lecl=Lech 1,2,4,5,7
PEK_UO1 K1ECE_U45 C2 Labl-+Lab6 3,4,7

** _enter symbols for main-field-of-study /specialization educational effects
** _ from table above




Zat. nr 4 do ZW 64/2012

FACULTY ......... | DEPARTMENT..................

SUBJECT CARD
Name in Polish Hybrydowe sieci telekomunikacyjne
Name in English Hybrid Telecommunication Networks
Main field of study (if applicable): ............ccooooiiiiiiin
Specialization (if applicable): ...................o.c.i
Level and form of studies: 1st/ 2nd* level, full-tme / part-time*
Kind of subject: obligatory / optional / university-wide*
Subject code ECEA00219
Group of courses YES / NO*

Lecture Classes Laboratory  |Project Seminar
Number of hours of |15 15 15
organized classes in
University (ZZU)
Number of hours of (30 30 30
total student workloadl

(CNPS)

Form of crediting Examination/ [Examination/ [Examination/ |Examination/ [Examination/
crediting-with  |crediting with  [crediting with  |crediting with  [crediting with
grade* grade* grade* grade* grade*

For group of courses [X
mark (X) final course

Number of ECTS point43

including number (¢ 1 1
ECTS points for practic|
(P) classe
including number 40,5 0,5 0,5

ECTS points for dire
teacherstudent conta
(BK) classe

)

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Completed the course: Fiber Optic Technology
2.
3.

\

SUBJECT OBJECTIVES
C1 Teaching students about modern access netwadsly optical).

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_WO01 Student understands the methods of mongapptical networks .

PEK_WO02 Student can define problems of the last @aild the latest trends associated wit

relating to skills:

N it.




PEK _UO1 Student has knowledge about the methodsa&ss network design.

PEK _UO02 Student has knowledge about the technabgytercontinental exchange of

information

relating to social competences:
PEK_KO01
PEK_KO02

PROGRAMME CONTENT

Form of classes - lecture Number th

0
ur
S

Lec 1 [Introduction 1

Lec 2 |Topology network design, WAM, MAN, LAN 5

Lec 3 |The access network as the catalyst a new generationetworks 6

integrated network model
Lec 4 |Evolution trends in the building network 3
Total hours 15
TEACHING TOOLS USED

N1. Lecture.

N2. Consultations.

N3. Self-study (preparing students for classesexaan).

Form of classes - laboratory Number of
hours
Lab 1 |Introduction. Health and safety training. 2
Lab 2 |Determination of transmission band for part of fibgtic networks, plast 4
and silica.

Lab 3 |Radio and fiber optic transmission connecting 3

Lab 4 |Cooper and fiber optic transmission connecting. 3

Lab 5 [Testing optical transmission lines with using refteneter 3

Total hours 15




Form of classes - project

Number of

(N _— C O —T

Proj 1
Proj 2
Proj 3
Proj 4

Total hours

Form of classes - seminar Number of

hours
Sem 1 (Introduction 1
Sem 2 (All optical networks 2
Sem 3 [Radio over fiber 2
Sem 4 |Integrated network model 2
Sem 5 |Network classification included optically passive. 2
Sem 6 |GPON, EPON and WDM PON systems 2
Sem 7 |In —building transmission media 2
Sem 8 |Compare solutions: cooper-based, radio-based;liiased 2
Tota 15
TEACHING TOOLS USED

N1. Lecture.

N2. Consultations.

N3. Self-study (preparing students for classesjrs@® and exam).

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming [Educational effect
(during semester), P — [number

concluding (at semestef

end)

Way of evaluating educational effect achieveme

F1

PEK_WO01-W02

The written examination

nt



PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Kaminow L., Li T., Willner A.E.: Optical Fiber Tet®@mmunications. Systems and
Networks. Academic Press, 2008

[2] Ramaswami R., Sivarajan K.N., Sasaki G.H.: Optixeilworks. A Practical Perspectie.
Third Edition. Morgan Kaufman, 2010

SECONDARY LITERATURE:

[1] Brillant A., Digital and Analog Fiber Optic Commuaitons for CATV and FTTX
Applications, SPIE 2008

(2]

(3]

[4]

SECONDARY LITERATURE:

[1]

(2]

3]

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Elzbieta Beré-Pawlik elzbieta.pawlik@pwr.edu.pl




Zat. nr 4 do ZW 33/2012

WYDZIAL ELEKTRONIKI (W4) / ELECTRONICS AND COMPUTERENGINEERING
(ECE)
KARTA PRZEDMIOTU

Nazwa w gzyku polskim: Technika ultradwi¢ckowa

Nazwa w jzyku angielskim: Ultrasonic Technology

Kierunek studiéw (jesli dotyczy): Elektronika

Specjalnaé (jesli dotyczy):

Stopien studiow i forma: | stopie, stacjonarna

Rodzaj przedmiotu: wybieralny

Kod przedmiotu: ECEA00220

Grupa kursow: TAK
Wykiad Cwiczenia | Laboratorium| Projekt Seminarium

Liczba godzin zai 15 30

zorganizowanych w Uczeln

(2zV)

Liczba godzin catkowitego 30 60

naktadu pracy studenta

(CNPS)

Forma zaliczenia Egzamin/ | Egzamin/ Egzamin-/ Egzamin / Egzamin /
zaliczenie | zaliczenie nal zaliczenie na | zaliczenie na| zaliczenie na
na oceg* ocerg* ocerg* ocerg* ocerg*

Dla grupy kursow zaznacey X

kurs kaicowy (X)

Liczba punktow ECTS 2 2

w tym liczba punktéw 2
odpowiadajca zagciom
o charakterze praktycznym (P)
w tym liczba punktéw ECTS 0,5 1
odpowiadaica zagciom
wymagajicym bezpéredniego
kontaktu (BK)

*niepotrzebne skigi¢

WYMAGANIA WST EPNE W ZAKRESIE WIEDZY, UMIEJ ETNOSCI | INNYCH
KOMPETENCJI

W

\

CELE PRZEDMIOTU
C1 - Zdobycie wiedzy dot. zjawisk i procesow fizggzh wystpujacych w technice ultraaviekow
oraz umiejtnos¢ okreslania podstawowych wielkai fizycznych z zakresu ultraarigkow.
C2 - Zdobycie wiedzy dot. zasad dziatania i tworzesthematow zagtczych przetwornikéw
ultradzwiekowych przeznaczonych do pracy wmgch grodkach.
C3 - Zdobycie umiegtnosci wykonywania ultradwigkowych pomiaréw podstawowych parametréy
fizycznych oraz obstugi ultragvickowej aparatury przeznaczonej do hade&niszcacych.

<




PRZEDMIOTOWE EFEKTY KSZTALCENIA
Z zakresu wiedzy:
PEK_WO01 Nazywa, opisuje i rozumie podstawowes@aji zagadnienia teoretyczne
zwigzane z technikultradzwiekows.
PEK_WO02Zna zasady dziatania6det ultradwickOw i tworzenia schematéw zaptzych
przeznaczonych do pracy wng@&h grodkach.

Z zakresu umiefnaosci:

PEK_UO1 Wpykonuje ultradlvickowe pomiary podstawowych parametrow fizycznych.
PEK _U02 Obstuguje ultramvickowg aparatug przeznaczaondo badé nieniszcacych.
PEK_UO03 Umie opracowasprawozdanie/protokét z pomiaréw i analiz.

TRESCI PROGRAMOWE

Forma zajeé - wykiad Liczba godzin
Wyl | Propagacja fal ultraavickowych w r@nych grodkach. Parametry
Wy2 | pola ultradwiekowego. Przégie fal ultradwiekowych przez granice 6
Wy3 |osrodkow.
Wy4 | Thumienie fal ultradwickowych w r@nych grodkach. Systematyka 4
Wy5 | zjawisk ultradwigkowych.
Wy6 Przeptywowezrddta ultragwickdw. Przetworniki piezomagnetyczne i
W7 piezoelektryczne. Innarédia ultradwickOw. Zasady wyznaczania 5
Wy8 schematow zagpczych przetwornikéw ultraavickowych.
y Sprawdzian wiedzy.
Suma godzin 15
Forma zaje¢ - ¢wiczenia Liczba godzin
Cwl
Cw2
Cw3
Cw4
Suma godzin
Forma zaje¢ - laboratorium Liczba godzin

Lal Spotkanie wprowadzgie. Omowienie regulaminu pracowni, zasad obstugi 3
urzadzen na stanowiskach laboratoryjnych, sposobu przygatiavs¢ do
¢wiczen laboratoryjnych i sposobu opracowywania sprawazda

La2 Badanie rozszczepienia fali ultiad ¢kowej.

La3 Pomiar pedkaosci rozchodzenia sifal ultradzwickowych w cieczach.

wWlwlw

La4 Pomiar pedkaosci rozchodzenia sii ttumienia fal ultradwickowych w
ciatach statych.

La5 Pomiar cénienia promieniowania ultréai¢ckéw w wodzie. 3

Lab6 Pomiar sprawn&i i wyznaczanie elementéw ukladu zgeizego 3




przetwornika piezo-magnetycznego.
La7 Pomiar rozktadu drgapowierzchniowych przetwornika ultragiekowego. 3
La8 Pomiary whdciwosci przetwornika piezoelektrycznego. 3
La9 Pomiar charakterystyki kierunkowa przetwornika aerolokacyjnego. 3
Lal0 | Termin odrébczy. 3
Suma godzin 30
Forma zajeé - projekt Liczba godzin
Prl
Pr2
Pr3
Pr4
Suma godzin
Forma zaje¢ - seminarium Liczba godzin
Sel
Se2
Se3

Suma godzin

STOSOWANE NARZEDZIA DYDAKTYCZNE

N1. Wyktad z wykorzystaniem tablicy i slajdow.

N2. Konsultacje.

N3. Praca wlasna — samodzielne studia i przygotowamgpdawdzianow.
N4. Praca wtasna — samodzielne przygotowanie do |adriuat.

N5. Praca wiasna — przygotowanie sprawozdania i dyakugnikow.

OCENA OSIAGNIECIA PRZEDMIOTOWYCH EFEKTOW KSZTALCENIA

Oceny(F — formuca | Numer efektu ksztalcenia | Sposob oceny agijnigcia efektu
(w trakcie semestru), H ksztatcenia

— podsumowujca (na
koniec semestru)

F1 PEK W01, PEK W02 | Sprawdzian

F2 PEK _UO01, PEK _U02 Sprawdzanie przygotowania do wykonan
¢wiczen laboratoryjnych

F3 PEK UO03 Ocena sprawozdaz wykonanychkwiczen
i sprawdzenie poprawio dokonanych
analiz

P1:Zaliczenie obu sprawdzianéw. Ocena na podstawie/ gumktow.
P2:Realizacja wszystkictwiczen laboratoryjnychP2 = (F2 + F3)/2
P =0.7*P1+0.3*P2

ia



LITERATURA PODSTAWOWA | UZUPELNIAJ ACA

LITERATURA PODSTAWOWA:

[1] E. Talarczyk, Podstawy techniki ultragickow, Wyd. PWr., Wroctaw, 1990 (an English translatof the laboratory
script for students: Fundamentals of Ultrasonichifetogy).

[2] Golanowski, J., Gudra, T., Podstawy technikiadzwi¢kdw - ¢w. lab., skrypt PWr., Wroctaw 1990 (an English
translation of the laboratory script for studeffisndamentals of Ultrasonic Technology — Laboratexgrcises).

[3] D. Ensminger, L. J. Bond, Ultrasonics. FundaratntTechnologies and Applications, CRC Press, 2012.

LITERATURA UZUPEYNIAJ ACA:
[1] A. Puskar, The use of high intensity ultraseniELSEVIER, Amsterdam-Oxford- New York, 1982.

OPIEKUN PRZEDMIOTU (IMI E, NAZWISKO, ADRES E-MAIL)

dr hab. irt. Krzysztof Opielfiski, prof. PWr, krzysztof.opielinski@pwr.edu.pl
prof. dr hab. in. Tadeusz Gudra, tadeusz.gudra@pwr.edu.pl
mgr inz. TomasAwietlik, tomasz.swietlik@pwr.edu.pl




Zat. nr 4 do ZW 33/2012

WYDZIAL ELEKTRONIKI (W4) / ELECTRONICS AND COMPUTERENGINEERING
(ECE)
KARTA PRZEDMIOTU

Nazwa w gzyku polskim: Komunikacja gtosowa

Nazwa w jzyku angielskim: Speech Communication

Kierunek studiéw (jesli dotyczy): Elektronika

Specjalnaé (jesli dotyczy):

Stopien studiow i forma: | stopie, stacjonarna

Rodzaj przedmiotu: wybieralny

Kod przedmiotu: ECEA00221

Grupa kursow: TAK
Wykiad Cwiczenia | Laboratorium| Projekt Seminarium

Liczba godzin zai 15 30

zorganizowanych w Uczeln

(2zV)

Liczba godzin catkowitego 30 60

naktadu pracy studenta

(CNPS)

Forma zaliczenia Egzamin/ | Egzamin/ Egzamin-/ Egzamin / Egzamin /
zaliczenie | zaliczenie nal zaliczenie na | zaliczenie na| zaliczenie na
na oceg* ocerg* ocerg* ocerg* ocerg*

Dla grupy kursow zaznacey X

kurs kaicowy (X)

Liczba punktow ECTS 3

w tym liczba punktéw 2
odpowiadajca zagciom
o charakterze praktycznym (P)
w tym liczba punktéw ECTS 0,5 1
odpowiadaica zagciom
wymagajicym bezpéredniego
kontaktu (BK)

*niepotrzebne skigi¢

WYMAGANIA WST EPNE W ZAKRESIE WIEDZY, UMIEJ ETNOSCI | INNYCH
KOMPETENCJI

W

\

CELE PRZEDMIOTU
C1 - Zdobycie podstawowej wiedzy dot. zjawisk iqggsdw zwazanych z transmigj kodowaniem i
syntez mowy.
C2 - Zdobycie umieinosci oceny wpltywu sposobu kodowania na jakmowy.




PRZEDMIOTOWE EFEKTY KSZTALCENIA

Z zakresu wiedzy:

PEK_WO01 Zna podstawy zgdane z akustykmowy.

PEK_WO02 Zna podstawowe zagadnienia dofy@z kodowania sygnatu mowy, wokoderéw, synte
mowy.

PEK W03 Zna podstawowe zagadnienia dajgezozpoznawania mowy, moéwcow oraz
komunikacji glosowej cztowiek-komputer.

PEK_WO04 Zna zasady doboru i wykorzystania techoikiarowych stiaagcych do oceny
jakaosci transmisji sygnatu mowy.

Z zakresu umiefnaosci:

PEK _UO1 Potrafi przetwarzanalogowy sygnatavickowy do postaci cyfrowej i
przeprowadzaanaliz charakterystyk tego sygnatu w czasie i przestrzeni

PEK_UO02 Potrafi dokonywapomiaréw podstawowych parametréw sygnatu mowy w
dziedzinie czasu, estotliwosci i LPC.

PEK_UO03 Potrafi porownywai ocenid& metody kodowania i kompresji audio i wideo.

PEK _U04 Potrafi przeprowadzpomiary oceny jakai mowy.

PEK_UO5 Potrafi postugiwasie narzdziami TTS.

PEK _U06 Potrafi planowa wykorzystywa funkcje systemow rozpoznawania mowy i

mowcow.
TRESCI PROGRAMOWE
Forma zajeé - wykiad Liczba godzin
Wyl | Wprowadzenie, program i wymogi wyktadu, itp. 1
Wy2 | Mowa, jako nénik informacji. Wytwarzanie zivickdw mowy. 5
Wy3
Wy4 - | Kodowanie i kompresja sygnatu mowy. Wokodery. Syatsowy. 6
Wy9
Wy10 —| Rozpoznawanie mowy i méwcéw. Komunikacja gtosowawiek- 4
Wy13 |[komputer.
Wy14 |Ocena jakéci transmisji sygnatu mowy. VolP.
2
Wy15
Suma godzin 15
Forma zaje¢ - éwiczenia Liczba godzin
Cwil
Cw2
Cw3
Cw4
Suma godzin
Forma zaje¢ - laboratorium Liczba godzin
Lal Wprowadzenie do laboratorium. 2
La2 Akwizycja sygnatow mowy i analiza parametrow tygigrsatow w 4
La3 dziedzinie czasu i gatotliwaosci.
Lad — Metody analizy widmowej, czasowej i LPC sygnalowwio 6




La6

La7 — Kodowanie (kompresja) sygnatdbw mowy. 6
La9
Lalo Metody oceny jakéci mowy. 4
Lall
Lal2 Automatyczna transkrypcja fonetyczna. Synteza spgnanowy. 2
Lal3 — | Systemy identyfikacji mowy i méwcéw. 6
Lal5
Suma godzin 30
Forma zajeé - projekt Liczba godzin
Prl
Pr2
Pr3
Pr4
Suma godzin
Forma zaje¢ - seminarium Liczba godzin
Sel
Se2
Se3
Suma godzin
STOSOWANE NARZEDZIA DYDAKTYCZNE
N1. Wyktad z wykorzystaniem prezentacji multimedialnych
N2. Tutoriale.
N3. Praca wlasna — przygotowanie do sprawdziandw.
N4. Sprawdziany sprawdzae przygotowanie déwiczen laboratoryjnych.
N5. Praca wtasna — przygotowanie do laboratorium.
N6. Praca wlasna — przygotowanie sprawozdania i dyakugnikow.
OCENA OSIAGNIECIA PRZEDMIOTOWYCH EFEKTOW KSZTALCENIA
Oceny (F — formupgca | Numer efektu ksztatcenia | Sposob oceny aginiecia efektu
(w trakcie semestru), F ksztatcenia
— podsumowujca (na
koniec semestru)
F1 PEK WO01 - PEK_WO04 | Sprawdzian
F2 PEK UO1 - PEK_U06 | Odpowiedzi ustne, testy pisemne,
sprawozdania gwiczen lab.

P1:Zaliczenie sprawdzianu. Ocena na podstawie uzyskepynktow; P1 = F1,
P2: Pozytywna ocenacaviczen laboratoryjnychP2 = F2
P =%F1+ % F2




LITERATURA PODSTAWOWA | UZUPELNIAJ ACA

LITERATURA PODSTAWOWA:

[1] J. Blauert, Communication Acoustics, Springerfeg 2005.

[2] Rabiner L., Bing-Hwang J. ,Fundamentals of SpeRelsognition“ Prentice Hall 1993.

[3] R. TadeusiewiczSygnat mowyWKit., 1988.

[4] Basztura Cz.Zrédta, sygnaly i obrazy akustyczn&/Kit., Warszawa 1988.

[5] Makowski R. ,Automatyczne rozpoznawanie mowy yhnane zagadnienia”, Oficyna Wydawnicza Politechnik
Wroctawskiej 2011.

[6] ITU Recommendation.

LITERATURA UZUPEtNIAJ ACA:

[1] P. Vary, R. MartinDigital Speech Transmissipdohn Wley & Sons Ltd, 2005.
[2] W. C. Chu,Speech Coding AlgorithmgViley-Interscience, 2003.
[3] ETSI Recommendation.

OPIEKUN PRZEDMIOTU (IMI E, NAZWISKO, ADRES E-MAIL)

Stefan Brachmaski, stefan.brachmanski@pwr.edu.pl
Piotr Staroniewicz, piotr.staroniewicz@pwr.edu.pl




Zat. nr 4 do ZW 64/2012

FACULTY ...W4......

Name in Polish
Name in English

Specialization (if app

Subject code

| DEPARTMENT..................
SUBJECT CARD
Praca dyplomowa

.Master Thesis

licable):

Main field of study (if applicable): ECE

Level and form of studies: 1st level, full-time
Kind of subject: obligatory
ECEA16001
Group of courses—¥ES / NO*

points for direct teachd
student contact (B}
classe

—
1

Lecture Classes Laboratory Project Seminar

Number of hours of 0

organized classes in

University (ZZU)

Number of hours of tot 390

student workload

(CNPS)

Form of crediting Examination/ |Examination/ |Examination/ |Examination/ |Examination
crediting with  [crediting with  [crediting with  |crediting with |/ crediting
grade* grade* grade* grade* with grade*

For group of courses

mark (X) final course

Number of ECTS points 13

including number of ECT] 10

points for practical (H
classe
including number of ECT] 5

*delete as applicable

1.
2.
3

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

\

SUBJECT OBJECTIVES

C2: Preparation for the final exam.

C1: Demontrat the knowladge and skills ackuiredrdustudies

C3: Develpment of creative thinking and taking @atiAcquisition of competence appriopriate to
determine the priorities for the implementatiorsefected task.




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

relating to skills:
Thesis should demonstrate the student has a nyapdiithe following skills:
PEK _UO01: Can obtain information from literaturetfat@ases and other sources. Can intagt

them, make iterpretation and critacally evaluate.

PEK _UO02: Able to plan and carry oyt experiments|uding measurememts and computer
simulations. Able to interprat the results and demmclusions.

PEK_UO03: Able to formulate and solve problems ddlgiical methods, simulations and
experimental.

PEK_UO04: Can formulate abd test hypothesis relat¢de research and engineering
problerms.

PEK_UO5: Able to intagrate knowladge from differéets and disciplines. Able to apply a
system approach, taking into account the non-teahaspects — such as economic.

PEK_UO06: Able to assess the usefulness and thelisabnew developments (techniques
and technologies) in the discipline respresented.

PEK_UOQ7: Able to analyze and evaluate the functigréxisting technical solutions — in the
scope of engineering disciplines represented. Cateranhansement/improvement of exist|
technologies.

PEK _UO08: Able to interpret the obtained resultsydappropriate conclusions and formula
recommendations

PEK_UQ09: Can compose a thesis in accordance watlfiotimal requirements.

PEK _U10: Can, using a concetually new methodssekee cpmlex engineering tasks spec
to the engineering disciplines represented, inagdinusual tasks.

PEK _U11: Can — according to preset specificatitaisng into account the non-technical
aspects — design and implement complex devicecplggstem, or processlated engineerin
discipline represented using appripriate methaashrtiques and tools, if necessary — adap
this purpose existing or developing new tools.

PEK_U12: Able to think and act in a creative antegirising ways.

relating to social competences:
PEK _KO1 To think and act in a creative way. Aldesét priorities.

ate

ng

[e

fic

| for

PROGRAMME CONTENT




Form of classes - lecture

Number of hours

Lec 1
Total hours
Form of classes - class Number of
hours
Cli
Total hours
Form of classes - laboratory Number of
hours
Lab 1
Total hours
Form of classes - project Number of hours
Proj 1
Total hours
Form of classes - seminar Number of
hours
Sem 1
Sem1-15

Total hours

TEACHING TOOLS USED

N1 Individual wark
N2 Consultation

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming [Educational effect
(during semester), P — [number
concluding (at semestef

Way of evaluating educational effect achieveme

end)
F1 PEK_UO01 -U12 Rating thesis by the supervisor
F2 PEK_UO01 - U12 Rating thesis by the reviewer

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
Adjusted individually to the subject

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Prof. dr hab. inz. Krzysztof Abramski (krzysztof.abramski@ pwr.wroc.pw)

nt



Zat. nr 4 do ZW 64/2012

FACULTY OF ELECTRONICS
SUBJECT CARD
Name in Polish: Programowanie obiektowe
Name in English: Object Oriented Programming
Main field of study (if applicable): Electronic and Computer Engineering
Level and form of studies: 1st level, full-time
Kind of subject: obligatory
Subject code: ECEA17004
Group of courses: YES
Lecture [Classes Laboratory |Project Seminar

Nu'mber' of hours of organized classes in 30 30
University (ZZU)

Number of hours of total student workload 90 90
(CNPS)

o credited with credited with
Form of crediting
grade grade

For group of courses mark (X) final course X

Number of ECTS points 6

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

classes
including number of ECTS points for dirgct 1 2

teacher-student contact (BK) clasges

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. K1ECE _WO07, K1ECE _U07

\

SUBJECT OBJECTIVES
C1l The student would be introduce in the basidgai oriented programming, its
engineering and methodology
C2 The student would know how to prepare programmcgocode using object oriented
approach

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:
PEK_WO01 Student knows the idea of the object og@m@tpproach.

PEK_WO02 Can explain the fundaments of object oe@mhethodology as the tool of the
comprehending the real world.

PEK W03 Can know an idea of object oriented methamobased on Unified Modeling
Language (UML).

PEK W04  Student knows basic tools and paradigntiseobbject oriented approach.

PEK_WO05  Student knows basic programming tools erettampled object oriented
programming C++ language.

Relating to skills:

PEK_UO1 Can independently formulate and use thentdogy of the object oriented




programming.

PEK_UO02 Can create and execute the parts of tiresaode containing definitions of
constructors both in the basis and in the derivasises.
PEK _UO03 Can create and execute the parts of trepandently drawn up source code
containing virtual functions and overloaded opeamato
PROGRAM CONTENT
Number of
Form of the lecture o
Lecl | Introduction. Object oriented approach — aegaindea. 2

Presentation of the main application of the obgented approach (project

Lec2 management, etc.) and the nowadays object origmtsgamming languages 2
Object oriented programming language C++. Main ggras, Constructors

Lec3 2
and destructors.
Gadgets in C++. Default arguments, references, toageclarators,

Lec4 o ) 2
modificators, etc. A copy constructor and the agsignt operator.

Lecs Assessment of the main nowadays object orientegk@amming languages: 5
C++, C# and Java. Microsoft .NET framework.

Lech Object oriented programming language Java. MaiasdBackages and 5
implementations.

Lec? Object oriented programming language C#. Main idkdsrfaces and 5
garbage collection.
Object oriented approach. Encapsulation and irdresé. Virtual functions

Lec8 2
and abstract classes.
Creation of the simple class. Encapsulation. Stta and functions.

Lec9 | Operator overloading as the global and member iomcOperator 2
overloading in C++ and C#.
Inheritance and derived classes. Multiply inhexdtam C++ and interfaces |n

Lecl0 2
C# and Java.

Lecll| C# language. Classes, expressions and operators.

Lec12| Inheritance, interfaces, iterators, exceptions hagdprocesses and threadg 2

Lecl3 Virtual functions and abstract classes. Basis efhified Modeling 4
Language (UML). Class diagrams. Examples, caseestud

Lecl4| Summary lecture. 2
Total hours 30

Form of the laboratory Number of
Getting acquainted with the programming platfornm@e program in
L1,2 4
structural methodology.
L3-6 Application of the object oriented approach for imgividual simple 3

program in C++ agreed with the lecturer




L7-9 [Individual program in C++ agreed with thetleer

Application of the object oriented approach for iidividual simple
L10-12 . . 6
program in C# or Java agreed with the lecturer
L13-15|Individual program in C# or Java agreed with gaurer 6
30

Total hours

TEACHING TOOLS USED

N1l. LCD Projector, blackboard

N2. Computer with an access to the Internet, lr@tiegk Development EnvironmefiDE),

MS .NET Framework, MS Office

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F —

Semest(_er), P - Educational effect numbel achievement
concluding (at
semester end)

forming (during Way of evaluating educational effect

F1 PEK_WO01-WO05 Lectures credited with grade

F2 PEK_U01-U03
- grade

Program code presented and credited wi

P =0.6 * F1 + 0.4 * FZsubject to credit all forms)




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Stroustrup B., The C++ programming language, Ndigah-Wesley, 2013.

[2] Sahay S., Object oriented programming with C++, @dition, New Delhi : Oxford
University Press, 2012.

[3] Eckel, B., Thinking in Java, Upper Saddle RiveerRice Hall, 2006

[4] Hejlsberg A., Torgersen M., Wiltamuth S., Goldethe C# Programming Language (3
Edition), Microsoft .NET Development Series

[5] Malik. D. S., Introduction to C++ programming, Bost MA: Course Technology,
Cengage Learning, 2009.

[6] Actual documentation for C++, C#, Java
SECONDARY LITERATURE:

[1] Kubik T., Kruczkiewicz Z., UML and service degation languages: information system
modelling, Wroctaw University of Technology, PRINAP, 2011.

[2] Martin J., Odell J.J., Podstawy metod obiektolyyWNT, 1997

U7

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Dr inz. Marcin Markowski, marcin.markowski@pwr.edu.pl




Zat. nr 4 do ZW 64/2012

FACULTY ...W4... | DEPARTMENT..................
SUBJECT CARD

Name in Polish Seminarium dyplomowe

Name in English Diploma seminar

Main field of study (if applicable): Electronics

Specialization (if applicable): ECE

Level and form of studies: 1stlevel, full-time

Kind of subject: obligatory

Subject code ECEA17105

Group of courses NO*

Lecture Classes Laboratory  |Project Seminar
Number of hours of 30
organized classes in
University (ZZU)
Number of hours of 60
total student workloadl
(CNPS)

Form of crediting Examination / |Examination/ [Examination/ |Examination/ [Examination/
crediting with  [crediting with  [crediting with  |crediting with  [crediting with
grade* grade* grade* grade* grade*

For group of courses X
mark (X) final course

Number of ECTS points

including number
ECTS points for practic
(P) classs

including number 1
ECTS points for dire
teacherstudent conta

(BK) classe

2]

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1.
2.
3
\

SUBJECT OBJECTIVES
C1 Acquisition of skills in searching selected kihedge necessary to create own original solutions

C2 Gaining skills to prepere clear and communieagikesentation to the audience in order to pass
original concepts and solutions.

C3 Acquisition of the skills to create discussibattin factual and substantive way is ablgigtify and
defend his position.

C4 Acquisition of literacy work of presenting thewn achievements, including presentation of the
subject against the world level.




C5 Excitation of creative approach that allowsisgtpriorities for the implementation of a task, to
motivate to the collaboration, understanding ofdbmmunication to the public.

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

relating to skills:
PEK_UO1 Able to make a presentation with the sotuind results

PEK_UO2 Able to discuss objectively oryginal ideasl solutions
PEK _UO3 Able to critically evaluate the scientifind technical solutions others

relating to social competences:

PEK KO 1 To think and create in a creative way.eAfol prioritize appropriately to fulfill the
given task. He knows the rules of group work mamggi small team taking
responsibility for the results of his work. Is a&af social impact of engineering
activities and related accountability for decissiade understands the need to provide
public information and options on the achievementgechnology and other aspects |of
a technical college graduate.

PROGRAMME CONTENT

Form of classes - lecture Number of hours
Lec 1
Total hours
Form of classes - class Number of
hours
Cl1
Total hours
Form of classes - laboratory Number of
hours

Lab 1

Total hours

Form of classes - project Number of hours

Proj 1

Total hours

Form of classes - seminar Number of
hours

Sem [Selection of the presentation and discussion wighsupervisor the areas of the 2
1 seminar
Sem |Presentations and discussions 28
2
Sem
3




Total hours 30

TEACHING TOOLS USED

N1. A multimedia presentation individually or in alingroups
N2. Talk problematic in the group
N3. Own work

N4. Consultation

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — |Educational |Way of evaluating educational effect achievement
forming (during |effect number
semester), P —
concluding (at
semester end)

F1 PEK_WO01 Rate of presentation, discussion and attitudesidiaty
attendance
PEK _UO01 -U03
PEK_KO1
P=F1

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
Adjusted individually to the topic presented.

SECONDARY LITERATURE:

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Krzysztof.Tchon@pwr.edu.pl




Zat. nr 4 do ZW 64/2012

FACULTY OF ELECTRONICS W4
SUBJECT CARD
Name in Polish Prgka zawodowa
Name in English Inteship
Main field of study (if applicable): ECE (Electronics and Computer Engineering)
Specialization (if applicable): ---

Level and form of studies: SAlevel, full-time
Kind of subject: djonal
Subject code CEA16001Q
Group of courses NO
Lecture |[Classes |Laboratory [Project Seminar
Number of hours of organized classes in 160
University (ZZU)
Number of hours of total student 180
workload (CNPS)
Form of crediting crediting with
grade*
For group of courses mark (X) final
course
Number of ECTS points 6
including number of ECTS points 5
practical (P) class
including number of ECTS points for dir 1
teacher-student contact (BK) clagses

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE,
SKILLS AND OTHER COMPETENCES
1. Dopuszczenie do realizacji praktyki przez petoonika ds. praktyk

SUBJECT OBJECTIVES

C1 Confrontation of knowledge acquired during tidadtic classes covered tiye study plan, wit
the actual requirements set by employers.

C2 Gaining industrial experience, getting to kndw basic technical and technological equipme
the company, including getting to know the spesifi€ higher technical supervision work.

C3 Getting acquainted with the specificity of thefpssional environment and shaping spe€
professional skills related directly to the pladeere the internship is realized.

C4 Improving the ability to organize your own anelm work, effective tim managemer
conscientiousness, responsibility for entrustelistas

C5 Professionalisation of professional behaviosepiance of rules of professional ethics and res
for technical diversity.

spec




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
relating to skills:
PEK _UO1 Has the ability of individual and teamriwo
PEK_UO2 Has the ability to use the acquired knowledge tatively analyze and so
various engineering problems.

relating to social competences:
PEK_KO1 Awarenessf the responsibility for own work, being open ke texchange of ide
and new challenges.

PROGRAMME CONTENT

Form of classes - project Number of hours
Proj lindividual tasks for each student depending orctiwce of placement 160
Total hourg 160

TEACHING TOOLS USED

N1. Presentation introducing the company's actisiti
N2. Consultations.
N3. Specialist equipment and software used in tmepany.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming |Educational effect Way of evaluating educational effect achiever
(during semester), P — |[number
concluding (at semester|

hent

end)
PEK_UO1 Individual assessment (2,0 ...5,5) on the b
PEK _UO2 of a written report abour the internship an
Flp) PEK_KO1 requirements contained in the "Rules of

Internship” or procedure
WEK/P1/2013/2015/2017

P

Pr) P =F1

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)
Michat Wéjcik M.Sc., michal.wojcik@pwr.edu.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®GR
SUBJECT
Internship
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
ECE (Electronics and Computer Engineering)

Subject educational effect Correlation between subject Subject Programme | Teaching tool
educational effect and educationa| objectives*** | content*** number***
effects defined for main field of
study and specialization (if
applicable)**

Ci1
K1ECE_U13, C2 N1
PEK_UO1 c3 Pri N2

(skills)

C4 N3

C5

C1
K1ECE_U13, C2 N1
PEK_U02 C3 Prl N2
c4 N3

C5

Ci1
C2 N1

PEK_KO01

(compatences) K1ECE K02, C3 Prl N2
Cc4 N3

C5

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

*** _ from table above




Zat. nr 4 do ZW 64/2012

FACULTY ...W4... | DEPARTMENT..................
SUBJECT CARD

Name in Polish ......... Fizyka...................
Name in English ............... Physics......cocovviiieinnns
Main field of study (if applicable): ......... ECE.............

Specialization (if applicable): ...................o.c.i
Level and form of studies: 1st level, full-time
Kind of subject: obligatory
Subject code ...FZP001127....
Group of courses YES

Lecture

Classes

Laboratory

Project

Seminar

Number of hours of
organized classes i
University (ZZU)

30

30

Number of hours of
total student
workload (CNPS)

90

90

Form of crediting

Examination /|
it il
grade*

Examination /
crediting with
grade*

Examination/
crediting with
grade*

Examination /
crediting with
grade*

Examination /
crediting with
grade*

For group of coursgs
mark (X) final
course

X

Number of ECTS
points

including number ¢
ECTS points fq
practical (P) class

including number g
ECTS points fqg
direct teache
student contact (B}
classels

-
1

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
Recommended knowledge of physics on the extereded bf Polish Matura

\

SUBJECT OBJECTIVES
C1. Acquire basic knowledge of classical mechanics,npheenological thermodynami
concepts of statistical thermodynamics, quantunsigsyand condensed matter physics.
C2Master the skill of conducting a simple experimegstimating the uncertainty
measurement results and preparing a report on iexger.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01 — knows and can explain basic laws of pmiass dynamics, point mass system
and a rigid body; knows properties of an oscillaond wave phenomena.

PEK_WO02 — knows and can explain basic laws phenotogital thermodynamics and
understands basic concepts of statistical thermardjes (classical and quantum
statistics)

PEK_WO03 — knows basic concepts of quantum mechamdsjuantum optics; knows
properties of real quantum systems (atom, modea@ui/stal, nanostructures)

relating to skills:

PEK _UO1 - can use simple measuring devices (fosore®y length, time and other physid
guantities)

PEK _UO02 - can perform the measurement of basisipalyquantities with the use of the
measuring system instruction

PEK _UO03 - can work out the measurement resultgartie uncertainty analysis with the
of engineering tools

relating to social competences:
PEK _KO1 can collaborate in a small group

U7

al

se

PROGRAMME CONTENT

Form of classes - lecture hours

Lec1 Introduction: the subject of interest and methodglof physics; 5
scientific method; physical quantities and units

Lec 2 Kinematics — mathematical description of motion 2

Lec 3 Point mass dynamics; equations of motion for sincpkees 2

Lec 4 Work and mechanical energy; mechanical energy coasen 5
principle

Lec 5 Dynamics of point mass systems; momentum conservatinciple 2

Lec 6 Dynamics of circular motion; rigid body; angular mentum 5
conservation principle

Lec7 Oscillatory motion; harmonic oscillator; damped docted 5
oscillations; resonance

Lec 8 Elements of wave physics; definition of a wavesrgly and
momentum transport; interference phenomena; stgvdaves; 2
electromagnetic spectrum

Lec 9 Black body radiation; quantum statistics. Exteptabtoelectric 5
effect; wave-particle duality of light

Lec 10 Line spectra the puzzle of the atom structure. De Broglie hypsis 5
Davisson-Germer experiment; electron diffractionaciouble slit.

Lec 11 Basics of quantum mechanics: Born probabilistienptetation;
Schrodinger equation; measurement in quantum mexan 2
Heisenberg uncertainty principle; quantum entanglam

Lec 12-13 [Simple model quantum systems: 1D potential well|] gystems;
reference to real systems (atom, systems of at@aneund and 4
excited states. Laser.




Lecl14-15 |Properties of metals and dielectrics in quanturtupgc(electronic

band structure). Semiconductors — basic propetkesnents of p-n

junction physics; semiconductor devices: dioransistor, light 4
emitting diode,
semiconductor laser, EM radiation detector.
Total hours 30
Form of classes - laboratory Number
of hours
Lab 1 | Introduction to laboratory classses: orgaioral issues and rules of work in
the lab; getting familiar with: a) health and sgfeiles, b) rules of preparing 5
written reports on exercises, c) getting famwath basics of measurement
uncertainty analysis. Examples of simple measurésnen
Lab 2 | Determination of the moment of inertia foosén rigid bodies with the use o 5
the physical pendulum method; checking the Steimssrem
Lab 3 | Determination of thermal expansion coeffiti&ith the use of electrical 5
method
Lab 4 |Measurement of thermal conductivity of insulators
Lab 5 | Measurements of resistivity dependence mpégature in metals and 5
semiconductors
Lab 6 |Investigation into the Ohm law for alternated catréAC) 2
Lab 7 |Investigation into electromagnetic resonance
Lab 8 |Measurement of the focal lengths of thin lenses
Lab 9 |Determination of the wavelength with the use dfraction grating 2
Lab 1JDetermination of the lens curvature radius andatheelength with the use of 5
Newton rings
Lab 11 Determination of the Planc constant basing orctiagacteristics of 2
electroluminescent diodes
Lab 13Investigation into the Hall effect 2
Lab 13Supplementary classes and crediting 6
Total 30
Form of classes - class Number of

hours

Cl1




Cl 2
Cl 3
Cl 4

Total hours

Number of

Form of classes - project hours

Proj 1
Proj 2
Proj 3
Proj 4

Total hours

Form of classes - seminar Number of
hours

Sem 1
Sem 2
Sem 3

Total hours
TEACHING TOOLS USED

N1.Traditional lecture.
N2.Consultations
N3. Self-study
N4. Laboratory exercises
EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming [Educational effect  [Way of evaluating educational effect achievems
(during semester), P — [number
concluding (at semeste

B

nt

end)
F1 PEK_WO0L1 -3 Written or oral exam
F2 PEK UO01-3 Tests and/or oral answers, reports

C= (0.51*F1+0.49*F2); F1iF2 must be positive

PRIMARY AND SECONDARY LITERATURE
PRIMARY LITERATURE:

[1] H. D. Young, R. A. FreedmatJniversity PhysicsPearson—Addison Wesley, 2014
[2] Hyperphysics: http://hyperphysics.phy-astr.gsu leldage/hframe.html
[3] Source books in English available in the library

[4] Cwiczenia Laboratoryjne z Fizyki, Tomy 1-4, Oficyiydawnicza Politechniki Wroctawskie

(available on the web page http://www.if.pwr.wrddgs)
[5] Descriptions of experiments and working instructiawailable on the web page
http://www.if.pwr.wroc.pl/

SECONDARY LITERATURE:
[6] D. Halliday, R. Resnick, J. Walker, Podstawy fizykim 1,2,4,5, Wydawnictwo

—_—



Naukowe PWN, Warszawa 2003

[7] Jay Orear, Fizyka, Wydawnictwo Naukowo-Technicaerszawa, 2008.

[8] I.W. Sawieliew, Wyktady z fizyki, tom B, Wydawnictwo Naukowe PWN, Warszay\
2003.

[9] List of problems published by the lecturer,

[10] W. Korczak, M. Trajdoswektory, pochodne, cafkivydawnictwo Naukowe PWN,
Warszawa, 2013.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

Dr inz. Pawet Scharoch, pawel.scharoch@pwr.edu.pl




Zat. nr 4 do ZW 64/2012

FACULTY ......... | DEPARTMENT..................

SUBJECT CARD
Name in Polish ............... Matematyka - Algebra..........
Name in English ..................... Math Algebra...................

Main field of study (if applicable): ...... ECE................
Specialization (if applicable): ...................o.c.i

Level and form of studies: 1st level, full-time

Kind of subject: university-wide*

Subject code ... MAT0015009.......

Group of courses YES

Lecture Classes Laboratory  |Project Seminar

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

Number of hours of 120 90
total student workload
(CNPS)

Form of crediting Examination / [Examination/ |Examination/ |Examination/ |Examination /
crediting-with  |crediting with  [crediting with  |crediting with  [crediting with
grade* grade* grade* grade* grade*

For group of courses X
mark (X) final course

Number of ECTS points 7

including humber (¢ 3
ECTS points for practic|
(P) classe

including humber (¢ 1 1
ECTS points for dire
teacherstudent conta

(BK) classe

)

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

Recommended knowledge of mathematics equivalegramuating from high school at the advanced level
\

SUBJECT OBJECTIVES
C1. Opanowanie podstawowej wiedzy i urgiepsci w zakresie logiki matematycznej i teorii

mnogaci
C2. Opanowanie podstawowej wiedzy i urgiepsci z geometrii analitycznej w przestrzeni.
C3. Opanowanie podstawowej wiedzy i urgiepsci w zakresie liczb zespolonych.

C4. Poznanie podstawowych poyachunku macierzowego z zastosowaniem do gzmiania
uktadoéw rowna liniowych.

C5. Opanowanie podstawowej wiedzy i urgiepsci w zakresie wielomiandw i funkcji wymiernych




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge: Student..

PEK_WO01 has a basic knowledge of mathematicatlagd set theory

PEK _WO02 has a basic knowledge of analytic geonwairg plane and in space,

PEK_WO03 knows the properties of complex numbers

PEK_WO04 has a basic knowledge of linear algebrapsmmatrix methods of solving of line
eguations systems

PEK_WO05 has knowledge of polynomial and rationaktfions, knows the basic theorem of
algebra

relating to skills: Student

PEK_WO01 able to use the knowledge of mathematigatland set theory

PEK _UO02 able to determine the equation of surfacekline in space and use vector calcu
in the geometrical construction

PEK _UO03 can perform calculations using various ®ohcomplex numbers

PEK _UO04 can use the matrix calculus, calculaterdetants and solve systems of linear
eqguations using linear algebra methods

PEK _UO5 can decompose polynomial and rational fanahto partial fractions

relating to social competences:

us

PROGRAMME CONTENT

Form of classes - lecture Number of hours
Lec 1-[INTRODUCTION TO MATHEMATICS. 6
3 Mathematical logic and set theory

Lec [ANALYTICAL GEOMETRY ON A PLANE.

4,5 [Vectors on the plane. Operations on vectors. Dadyoct.
Orthogonality. Equations of the line (in traditibndirectional, 4
parametric forms). Terms ofpmallel and perpendicular lines. Dista
from a point to a line. Parabola, ellipse, hypeebol

Lec 6 [ANALYTICAL GEOMETRY IN SPACE.

Cartesian coordinate system. Adding vectors antbveaultiplicatior]
by a number. The length of the vector. Dot prodlibe angle 2
between the vectors. Three vectors in space. @roskict. Area and
volume calculations using vectors. Non-Cartesiasrdioate system

UJ

Lec [COMPLEX NUMBERS.
7,8 |Operations, exponential and trigonometric forms.

Lec 9 [MATRICES.
The definition of a matrix. Matrix multiplicationyta number. Matri )
operations. Properties of matrix operations. Trags@ a matrix. Th
types of matrix (unit, diagonal, symmetric, etc.).

Lec |DETERMINANTS.
10,11 |Definition of determinant - Laplace expansion. &gtinant of 4
transposed matrix. Elementary transformations térdanant.
Cauchy theorem Inverse matrix.

Lec |SYSTEMS OF LINEAR EQUATIONS.
12,13 [The system of linear equations. Cramer's rule. H@mous system. 4
Solving of arbitrary systems of linear equationau€s elimination -

transformation of a matrix to upper triangular.\%ad the system




with triangular matrix. Plane. General and parametjuation.
Normal vector to the plane. The angle betwinenplanes. The muty
position of the surfaces. Line in space. Line &srgection of two
planes. Parametric equation of a line. The directiector. The poinf]
of intersection of the plane and line. Skew lif@stance of a point {0
a plane and line.

Lec
14,15

POLYNOMIALS.

Operations on polynomials. Polynomial root. Bezbebrem. The
fundamental theorem of algebra. Linear and quadfatitors of 4
Polynomial. Rational function. Real simple fracgoecompositior]
of rational function into partial fractions.

TOTAL 30

Form of classes - class

Number|
of hours|

Cl1

INTRODUCTION TO MATHEMATICS.
Mathematical logic and set theory

4

Cl2

ANALYTICAL GEOMETRY ON A PLANE.
Vectors on the plane. Operations on vectors. Dadyact. Orthogonality. Equations ¢
the line (in traditional, directional, parametrarins). Terms of parallel and

perpendicular lines. Distance from a point to a.liRarabola, ellipse, hyperbole

f

—

Cl 3

ANALYTICAL GEOMETRY IN SPACE.

Cartesian coordinate system. Adding vectors antbveaultiplication by a number.
The length of the vector. Dot product. The anglevieen the vectors. Three vectors
space. Cross product. Area and volume calculatismg) vectors. Non-Cartesian
coordinate systems

n2

Cl 4

COMPLEX NUMBERS.
Operations, exponential and trigonometric forms.

MATRICES.

The definition of a matrix. Matrix multiplicatioy a number. Matrix operations.
Properties of matrix operations. Transposing aimalhe types of matrix (unit,
diagonal, symmetric, etc.).

DETERMINANTS.
Definition of determinant - Laplace expansion. &etinant of transposed matrix.
Elementary transformations of determinant. Caubleptem Inverse matrix.

SYSTEMS OF LINEAR EQUATIONS.

The system of linear equations. Cramer's rule. HEmous system. Solving of
arbitrary systems of linear equations. Gauss eltion - transformation of a matrix
upper triangular. Solving the system with triangureatrix. Plane. General and
parametric equation. Normal vector to the planes ahgle between the planes. The
mutual position of the surfaces. Line in spaceelas intersection of two planes.
Parametric equation of a line. The direction vecitre point of intersection of the
plane and line. Skew lines. Distance of a poird fdane and line.

[0

POLYNOMIALS.
Operations on polynomials. Polynomial root. Beztwirem. The fundamental
theorem of algebra. Linear and quadratic factolBaynomial. Rational function.

Real simple fractions. Decomposition of rationaidtion into partial fractions.




Resume

2
TOTAL 30
Form of classes - laboratory Number of
hours
Lab 1
Lab 2
Lab 3
Lab 4
Lab 5
Total hours
Form of classes - project Number Ofr
(e
y
I
Proj 1
Proj 2
Proj 3
Proj 4
Total hours
Form of classes - seminar Number of
hours
Sem 1
Sem 2
Sem 3
Total hours
TEACHING TOOLS USED
N1.Chalkboard
N2.Consultations
N3. Self-education
EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT
Evaluation (F — forming [Educational effect  |Way of evaluating educational effect achievemgnt

(during semester), P — [number
concluding (at semeste

B

end)
F1 PEK_WO01 -4 \Writen exam
F2 PEK UO1 -4 Test

P =P =(0.51*F1+0.49*F2); F1iF2 must be positi

PRIMARY AND SECONDARY LITERATURE




PRIMARY LITERATURE:

[1] S. Lipschutz, M. Lipson, Linear Algebra, McGraw IH8th edition

[2] Robert A. Beezer, A First Course in Linear Algebra

[3] M. Spiegel, S. Lipschutz, Vector Analysis, McGrawl H

[4] M. Spiegel, S. Lipschutz, Complex Variables, McGitdily
SECONDARY LITERATURE:

[5] T. Huskowski, H. Korczowski, H. Matuszczyk, Algebirsiowa, Wydawnictwo
Politechniki Wroctawskiej, Wroctaw 1980.

[6] T. Jurlewicz, Z. Skoczylas, Algebra i geometrialayezna. Przyktady i zadania,
Oficyna Wydawnicza GiS, Wroctaw 2011.

[7] T. Jurlewicz, Z. Skoczylas, Algebra liniowa. Przaty i zadania, Oficyna Wydawnig
GiS, Wroctaw 2005.

[8] J. Klukowski, |. Nabiatek, Algebra dla studentéwNW, Warszawa 2005.

[9] W. Stankiewicz, Zadania z matematyki dlazszych uczelni technicznych, Cz. A,
PWN, Warszawa 2003.

[10] .T. Trajdos, Matematyka, Cz. Ill, WNT, Warszawa 200

[11] G. Banaszak, W. Gajda, Elementy algebry liniowsjs€l, WNT, Warszawa
2002

[12] B. Gleichgewicht, Algebra, Oficyna Wydawnicza GV¥8toctaw 2004.

[13] T. Jurlewicz, Z. Skoczylas, Algebra i geometrialdyezna.. Definicje,
twierdzenia i wzory. Oficyna Wydawnicza GiS, Wroeta011.

[14] T. Jurlewicz, Z. Skoczylas, Algebra liniowa. Defijg, twierdzenia i wzory.
Oficyna Wydawnicza GiS, Wroctaw 2005.

[15] E. Kacki, D.Sadowska, L. Siewierski, Geometria analibazv zadaniach,
PWN, Warszawa 1993

[16] F. Leja, Geometria analityczna, PWN, Warszawa 1972

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)




Zat. nr 4 do ZW 64/2012

FACULTY ......... | DEPARTMENT..................
SUBJECT CARD
Name in Polish ............Matematyka — Analiza 2.............
Name in English ............... Math — AnalysiS 2.......c.ccoviiiiiiiii e
Main field of study (if applicable): ......... ECE.............

Specialization (if applicable): ...................o.c.i
Level and form of studies: ® level, full-time

Kind of subject: university-wide*

Subject code ... MAT001510....

Group of courses YES

Lecture Classes Laboratory  |Project Seminar

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

Number of hours of (60 90

total student workloadl

(CNPS)

Form of crediting Examination/ [Examination/ |Examination/ |Examination/ |Examination /
crediting with  [crediting with  |crediting with  |crediting with  |crediting with
grade* grade* grade* grade* grade*

For group of courses [x
mark (X) final course

Number of ECTS pointg5

including number (¢ 3
ECTS points for practic|
(P) classe

including number q1 1

ECTS points for dire
teacherstudent conta
(BK) classe

*delete as applicable

)

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
Differential and integral calculus of one variable.

Basic concepts of algebra.
\

SUBJECT OBJECTIVES
C1.Understanding thbasic propertiesf ordinary differential equatiorend methodsf
solving them
C2 Understanding thbasic propertiesf differentialequations
C3.Understanding thbasic concepts dtinctions of several variabléscludingmultiple
integralsanddifferential operatons




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge: student..
PEK W01 knows the basic concepts of differentia difference equations and basic meth
of solving them
PEK_WO02 knows the definitions and basic propewiesurvilinear and surface integrals, an
their applications
PEK_WO03 knows the basic differential operatorssicalar and vector

relating to skills: Student..

PEK_WO0L1 is able to derive and solve simple diffiedrequation by different methods

PEK_UO02 can calculate line and surface integralented and nomriented and knows how
apply them in engineering problems

PEK _UO03 knows how to apply differential operataysg$calar sand vectors in engineering
calculus

relating to social competences:

PROGRAMME CONTENT

Form of classes - lecture h

Lec 1,2 |Systems of linear ordinary differential equatiafshe first order the
theorem on the existenagniquenesandextending solutions. Basicaethody 4
of solving of differential equations.

Lec 3  [Stability and asymptotic stability of equilibriunoipts of autonomous
systems of ordinary differential equations of tinstforder - testing by the

eigenvalues of matrix system, linearization methbd,use of Lyapunov’s 2
functions.

Lec 4,5 |[Linear ordinary differential equations of higheders - the characteristic
polynomial, the method of undetermined coefficieantd variation of 4
parameters.

Lec 6,7 |Laplace transform; application for solving diffeti@hequations 4

Lec 8 Fundamentals of difference calculus - the intromuntthe general solution
of difference equations; initial issue for the diffnce equation and the
particular solution of difference equations. Linddference equations of the 2
first order — forms of solutions for general aneé@pl cases when some
coefficients are constant.

Lec Homogeneous linear difference equations of highéers with constant
9,10,11 [coefficients - the characteristic polynomial andhica solution.
Inhomogeneous linear difference equations of higheers - the method of 6
undetermined coefficients. Z-transform -applicationsolving difference
equations

Léc iz Partial derivatives of first order. Definition. Geetric interpretation. The

plane tangent to the function of two variables. d&xhfferential 2
Lec 13,14Directional derivatives. Gradient of a functiongHer order partial
derivatives. Local extremes of functions of twoighles. Elements of field 4

theory. Differential operators for scalar and vec@auss and Stokes
theorems. Examples of applications of curvilinaadt aurface integrals.

d



The definition of line surface and volume integraldeometric
interpretation. Examples of calculations of intégjra

Lec 15 [Partial Differential Equations - examples of apgiions 2
TOTAL 30

Form of classes - class Number
of hours

Cl1 Systems of linear ordinary differential equatiofishe first order - the clain
about the existence, uniqueness and extending@muBasic methods of | 2
solving of differential equations.

Cl 2 Stability and asymptotic stability of equilibriunoipts of autonomous
systems of ordinary differential equations of tinstforder - testing by the 2
eigenvalues of matrix system, linearization methbd,use of Lyapunov’s
functions.

Cl 3 Linear ordinary differential equations of higheders - the characteristic
polynomial, the method of undetermined coefficieartd variation of 2
parameters.

Cl 4,5,6 |Laplace transform; application for solving diffeti@hequations 6

Cl7 Fundamentals of difference calculus - the intromunctthe general solution
of difference equations; initial issue for the diffnce equation and the
particular solution of difference equations. Lindiference equations of the 2
first order — forms of solutions for general anéspl cases when some
coefficients are constant.

Cl 8,9,10[Homogeneous linear difference equations of highéers with constant
coefficients - the characteristic polynomial andhica solution.
Inhomogeneous linear difference equations of higheers - the method of 6
undetermined coefficients. Z-transform -applicationsolving difference
equations

Cl 11,12 [Partial derivatives of first order. Definition. Gaetric interpretation. The 4
plane tangent to the function of two variables. d&xhfferential

Cl 13 Directional derivatives. Gradient of a functiongHer order partial
derivatives. Local extremes of functions of twoighles. Elements of field
theory. Differential operators for scalar and vec®auss and Stokes 2
theorems. Examples of applications of curvilineaat aurface integrals.

The definition of line surface and volume integraeometric
interpretation. Examples of calculations of intégjra

Cl 14 Partial Differential Equations - examples of apalions 2

Cl 15 Summary 2
TOTAL 30

Form of classes - laboratory Number of
hours

Lab 1

Lab 2

Lab 3

Lab 4




Lab 5

Total hours
Form of classes - project Number ofk
d
y
I
Proj 1
Proj 2
Proj 3
Proj 4
Total hours
Form of classes - seminar Number of
hours
Sem 1
Sem 2
Sem 3

Total hours

TEACHING TOOLS USED

N1.Chalkboard
N2. Consultations
N3. Self-education

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming [Educational effect  [Way of evaluating educational effect achievems

(during semester), P — [number
concluding (at semestef

end)
F1 PEK_WO01 -3 \Writen exam
F2 PEK_UO1 -3 Test

P =P = (0.51*F1+0.49*F2); F1 and F2 must be tpasi

PRIMARY AND SECONDARY LITERATURE

nt



PRIMARY LITERATURE:

[1] 121 M. Spiegel, S. Lipschutz...., Complex Variables, 2ddion, McGraw Hill
[2] R. Bronson, Differential Equations!4dition, McGraw Hill
[3] P.DuChateau, D. Zachmann, Partial Differential Eigug, McGraw Hill
[4] S. Elaydi, An Introduction to Difference Equatio®gringer
SECONDARY LITERATURE:

[5] [F. Leja, Rachunek ihiczkowy i catkowy ze wgpem do rowna rozniczkowych,
PWN, Warszawa 2008.

[6] W. Krysicki, L. Witodarski, Analiza matematyczna adaniach, Cz. Il, PWN,
Warszawa 2006.

[7] W. Zakowski, W. Kotodziej, Matematyka, Cz. Il, WNT, Véaawa 2003.

[8] W. Zakowski, W. Leksiski, Matematyka, Cz. IV. WNT, Warszawa 2002.

[9] M. Gewert, Z. Skoczylas, Analiza matematyczna 2yRady i zadania, Oficyna
Wydawnicza GiS, Wroctaw 2005.

[10] M. Gewert, Z.Skoczylas, Analiza matematyczna 2idgg, twierdzenia,
wzory, Oficyna Wydawnicza GiS, Wroctaw 2005.

[11] M. Gewert, Z. Skoczylas, Elementy analizy wektorpweoria, przyktady,
zadania, Oficyna Wydawnicza GiS, Wroctaw 2005.

[12] M. Fichtenholz, Rachunek zniczkowy i catkowy, T. lI-lll, PWN, Warszawa
2007.

[13] W. Stankiewicz, Zadania z matematyki dlazazych uczelni technicznych, Cg.

B, PWN, Warszawa 2003

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

N




Zat. nr 4 do ZW 64/2012

FACULTY ...W4...... /| DEPARTMENT..................
SUBJECT CARD

Name in Polish ......... Matematyka — Analiza 1................

Name in English ...... Math — Analysis 1..........ccccoiviiiiiinnnns

Main field of study (if applicable): ...... ECE..........

Specialization (if applicable): ...... TV

Level and form of studies: ® level, full-time

Kind of subject: all university-wide*

Subject code ... MAT001511....

Group of courses YES

Lecture Classes Laboratory  [Project Seminar
Number of hours of 30 30
organized classes in
University (ZZU)
Number of hours of 120 90
total student workloagl

(CNPS)

Form of crediting E Examination / [Exarinatien/ |Examination / [Examination/ [Examination /
creditingwith  |crediting with  [crediting with  |crediting with  [crediting with
grade* grade* grade* grade* grade*

For group of courses X
mark (X) final course

Number of ECTS points 7

including humber (¢ 3
ECTS points for practic|
(P) classe

including number ¢ 1 1
ECTS points for dire
teacherstudent conta

(BK) classe

)

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

Recommended knowledge of mathematics equivalegraiduating from high school at the advanced level.
\

SUBJECT OBJECTIVES
C1. Understanding the basic concepts and the diffiad and integral calculus of functions of oneiaale, and
acquire the skills to use them to study the wavafumctions and engineering calculations.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge: Student..

PEK_WO01 knows the properties of the function; wadhe methods of determining
boundaries and asymptotes functions; familiar withconcept of continuity and
discontinuity points classification;

PEK _WO02 knows the basics of differential calcudfisunctions

PEK_WO03 has a basic knowledge of indefinite irdédtnows the structure of the definite
integral and its properties, he knows the concépteimproper integral

relating to skills: Student..

PEK _UO1 is able to calculate limits of sequencesfanctions, set asymptote functions, uge
L'Hospital theorem to the indeterminate forms, &tbe continuity of functions

PEK _UO02 can calculate the derivatives and intergieresults, can make use of the
differential in the estimate calculus, can exantireproperty and conduct functions pf
one variable

PEK_UO03 can determine the indefinite integral leheentary functions and rational functiops,
can calculate and interpret the definite integsagble to solve engineering problems
using integrés

relating to social competences:

PEK_KO1

PEK_KO02

PROGRAMME CONTENT

Form of classes - lecture Number

Lec [Series and Basic criteria of convergence. Limi &iinction at a point (proper
1,2 |and improper). The left- and right-hand limits. Tteehnique of calculating the 4
limits. Limits of basic indeterminate forms.

Lec 3 |Continuity of a function at point and on an intdn@ne-sided continuity
functions. Discontinuity points and their typesedhems on continuous
functions on a closed interval and their applicgagicApproximate solving 2
equations

Lec [The derivative of a function at a point. One-sided improper derivatives.
4,5 |Derivatives of basic elementary functions. Diffaration. Derivatives of highe
orders. Geometric and physical interpretation efdbrivative. Tangent.

_1
D

Lec |Differentials and its application to approximatécoations. Mean value
6,7 [theorems (Rolle’a, Lagrange). Examples of appboatiof the Lagrange 4
theorem. Taylor and Maclaurin formulas and thepli@ations. L'Hépital's rule

Lec |[Intervals of monotonicity of a function. Local estna of the functions.
8,9  [Necessary and sufficient conditions of existencddcal extremes. Convex and




concave functions and points of inflection. Exartimmaof a function.

10 Indefinite integrals and basic properties. Intagraby parts. Integration by
substitution. 2

11,12 |Integration of rational and trigonometric functions 4

13,14 [The definition of definite integral. Geometric apldysical interpretation.
Properties of the definite integral. The averageeaf the function on the 4
interval. Newton - Leibniz theorem. Integrationfimrts and by substitution.

15 Improper integral of type. The comparative criterion and quotient convergg
Applications of integrals in geometry (area, argh, volume of the rotary 2
body, surface area of the solid of revolution) gechnology.

Total 30

Form of classes - class Number
of hours

Cl 1,2 |Series and Basic criteria of convergence. Limi @finction at a point (proper|
and improper). One-sided limits. The techniquead¢ualating the limits. Limity 4
of basic unmarked forms.

CI3 |Continuity of a function at point and on a segme@&ascontinuity points and
their types. Theorems on continuous functions olvsed segment and their | 5
applications. Approximate solving equations.

Cl 4,5 |The derivative of the function at the point. Onéesand improper derivatives
Derivatives of basic elementary functions. Differation. Derivatives of highg
orders. Geometric and physical interpretation efdbrivative. Tangent.

_1
D

Cl 6,7 |Differentials and its application to approximatécodéations. Mean value
theorems (Rolle’a, Lagrange). Examples of appboatiof the Lagrange 2
theorem. Taylor and Maclaurin formulas and thepli@ations. L'Hépital's rulg.

Cl 7,8 |Segments of monotonicity of a function. Local extes of the functions.
Necessary and sufficient conditions of existenclecdl extremes. Convex and 4
concave functions and points of inflection. Exartimmaof a function.

Cl9 |Indefinite integrals and basic properties. Intagraby parts. Integration by

substitution. 2
Cl Integration of rational and trigonometric functions 4
10,11
Cl The definition of definite integral. Geometric apldysical interpretation.
12,13 Properties of the definite integral. The averagaeeaf the function on the 4

segment. Newton - Leibniz theorem. Integration astand by substitution.




Cl 14 |Improper integral of the first kind. The comparatisriterion and quotient

the rotary body, surface area of the solid of netroh) and technology.

convergence. Applications of integrals in geoméanga, arc length, volume of 2

Cl 15 [Sumary

2

TOTAL

30

Form of classes - laboratory

Number of
hours

Lab 1

Lab 2

Lab 3

Lab 4

Lab 5

Total hours

Form of classes - project

Number of

0w =c o -~

Proj 1

Proj 2

Proj 3

Proj 4

Total hours

Form of classes - seminar

Number of
hours

Sem 1

Sem 2

Sem 3

Total hours

TEACHING TOOLS USED

N1.Chalkboard
N2.Consultations
N3. Self-education

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming [Educational effect  [Way of evaluating educational effect achievems

(during semester), P — [number
concluding (at semeste
end)

B

nt



F1 PEK_WO01 - 2 \Written exam

F2 PEK_UO1 - 3 Test

P =P = (0.51*F1+0.49*F2); F1 and F2 must batpes

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] F. Ayres, E. Mendelson: Calculus, 6th edition, Ma@Hill.
[2] R. Adams, C. Essex, Calculus: a complete coursesBe, 2013.
[3] R. Wrede, M.Spiegel, Advanced Calculu$,&lition, McGraw Hill.

SECONDARY LITERATURE:

[4] G. M. Fichtenholz, Rachunekadiczkowy i catkowy, T. I-ll, PWN, Warszawa 2007

[5] M. Gewert, Z. Skoczylas, Analiza matematyczna Firlige, twierdzenia, wzory,
Oficyna Wydawnicza GiS, Wroctaw 2002.

[6] M. Gewert, Z. Skoczylas, Analiza matematyczna Zirlige, twierdzenia, wzory,
Oficyna Wydawnicza GiS, Wroctaw 2005.

[7] R. Leitner, Zarys

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)




Zat. nr 4 do ZW 64/2012

FACULTY ...W4... | DEPARTMENT..................
SUBJECT CARD

Name in Polish ............Matematyka dla elektronikéw...........
Name in English ............... Math for Electronics..................
Main field of study (if applicable): ......... MATO001512...................

Specialization (if applicable): ...................o..i
Level and form of studies: 1st level, full-time
Kind of subject: obligatory

Subject code ................

Group of courses YES

Lecture Classes Laboratory  |Project Seminar

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

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

Form of crediting Examination-/ [Examination/ [Examination/ |Examination/ [Examination /
crediting with  [crediting with  |crediting with  |crediting with  |crediting with
grade* grade* grade* grade* grade*

For group of courses X
mark (X) final course

Number of ECTS points 4

including humber (¢ 2
ECTS points for practic|
(P) classe

including humber (¢ 1 1
ECTS points for dire
teacherstudent conta

(BK) classe

)

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
Zalecana znajonso rachunku raniczkowego i catkowego jednaj zmienne oraz podstayeh pogc¢

algebry

\

SUBJECT OBJECTIVES
C1 poznanie podstawowych péji metod rachunku prawdopodoh#&wa - poznanie klasycznych

rozktadéw probabilistycznych, ich wlasiobi zastosowa w zagadnieniach praktycznych w
réznych dziedzinach nauki i techniki

C2 poznanie podstawowych péji metod rachunku statystyki matematycznej w zagadach
praktycznych w rénych dziedzinach zastosoivanzynierskich




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge: Student...
PEK_WO01 zna podstawowe poja i metody rachunku prawdopodofséva oraz wie, jak

stosowé podstawowe metody rachunku prawdopodagiiwa w celu rozwizywania
zagadnié teoretycznych i praktycznych wadych dziedzinach nauki i techniki

PEK_WO02 posiada wiedze na temat Zatistowania hipotez statystycznych i podstawowy
testow o parametrach rozktadéw oraz wybranych vesiéparametrycznych

relating to skills: Student..
PEK_UO01 umie stosowgodstawowe metody rachunku prawdopodastiea w celu

rozwigzywania zagadnieteoretycznych i praktycznych w zastosowaniach
inzynierskich,

PEK _UO02 potrafi dobrai zastosowapodstawowe testy statystyczne oraz potrafi stasow
dobier& metod estymacji dla prostych modeli statystycznyctastosowaniach
inzynierskich,

relating to social competences:

PROGRAMME CONTENT

Form of classes - lecture Number
of hours

Lec 1,2 | The space of elementary events. Eventsatpes on events. Axiomatic
definition of probability. Properties of probabyitThe classical and 4
geometric probability. Variations, permutationsmtmnations..

Lec 3 |The definition of conditional probability. @formula for the total
probability. Bayes' formula. Independence of events

Lec 4 |Definition of random variable. Examples. Dimition of random variable.
Cumulative distribution and its properties. Classifion of random variablgs. 2
Distributions of functions of random variables ...

Lec 5,6 | Discrete random variables. Overview of @ige distributions: two-point,
binomial, Poisson. Poisson approximation to thetmial distribution.
Continuous random variables. Probability densityction and its 4
relationship with the cumulative distribution furoet. Overview of
continuous distributions: uniform, normal, exponaint

Lec 7 |The parameters of random variables. The égge@lue and its properties
Moments of higher orders. The variance and its gntogs. Quantiles.
Expected values, variances, medians and quanfikesexrted distributions.| 2
Standardization of a random variable with a nordistribution. Normal
distribution tables.

Lec 8 |Two-dimensional random variables. The daénibf the bivariate

cumulative distribution and density. Marginal distitions. Independence ¢f

ch



random variables. Moments, the correlation coedfiti Sequences adndon

of such a sum. The weak law of large numbers.

variables: sum of independent random variableseeep value and variance

Lec 9

The definition of convergence in distribution. Qahtimit theorem,
Moivre'a — Laplace’s theorem, Lindeberg-Levy’s tres,.

Lec 10

Basic concepts of statistics, the concept of siedistest, tests of
significance, errors of the 1st and 2nd kinds@aositive and false
negative), examples of simple hypothesis tests

Lec 11

Tests for the mean, test for the correlation ¢oieffit, selected non-
parametric tests — chi-squared tests, examplsslettiontests and their
applications

Lec 12

Elements of the theory of parametric estimatioequirements for estimatgr
((asymptotic) unbiasedness, consistency, variahaa estimator and
Cramer-Rao inequality)

Lec 13

Classical methods of constructing estimators (nagtod: moments and
maximum likelihood) with application examples

Lec 14

Introduction to the estimation of linear regression

Lec 15

Summary

2

Total hours

30

Form of classes - class Number
of hours

Cl1,2

The space of elementary events. Events, operatioesents. Axiomatic
definition of probability. Properties of probabyitThe classical and
geometric probability. Variations, permutationsintmnations..

4

Cl 3

The definition of conditional probability. The fotrda for the total
probability. Bayes' formula. Independence of events

Cl 4

Definition of random variable. Examples. Distrilmrtiof random variable.
Cumulative distribution and its properties. Classaiion of random variable
Distributions of functions of random variables ...

U)

Cl 5,6

Discrete random variables. Overview of discretérithigtions: two-point,
binomial, Poisson. Poisson approximation to thetmial distribution.
Random variables of the continuous type. Densitgrobability Density and
its relationship with the cumulative distributiamiction. Overview of
continuous distributions: uniform, normal, exponaint

Cl7

The parameters of random variables. The expectee and its properties.
Moments of higher orders. The variance and its @ntgs. Quantile of order
p. Expected values, variances, medians and quanfileelected distribution
Standardization of a random variable with a norcistribution. Normal
distribution tables.

Cl8

Two-dimensional random variables. The definitiortted cumulative




distribution and density. Marginal distributioneadependence of random
variables. Moments, the correlation coefficienty$nces of random
variables: the summation of independent randonalkas, expected value
and variance of such a sum. The law of large nushfveeak).
Cl9 The definition of convergence in distribution. Qahtimit theorem, 5
Lindeberg-Levy’'s theorem, Moivre'a — Laplace’s tte.
Cl10 |Basic concepts of statistics, the concept stadistést, tests of significance,
errors of 1st and 2nd kind (false positive anddalegative), examples of 2
simple hypothesis tests
Cl11 |[Tests for the expected value, test for correlatioefficient, selected non-
parametric tests — chi-squared tests, examplesl@gtgon tests and their 2
applications
Cl12  [Elements of the theory of parameter estimatiomuirements for estimator
((asymptotic) unbiasedness, consistency, variahaa estimator and 2
Cramer-Rao inequality)
Cl13  [Classical methods of constructing estimators (nmdgthad: moments and 2
maximum likelihood) with application examples
Cl 14 |Introduction to the estimation of linear regression 2
Cl15 [Summary
Total hours 30
Form of classes - laboratory Number of
hours
Lab 1
Lab 2
Lab 3
Lab 4
Lab 5
Total hours
Form of classes - project Number Ofr
(¢
y
r
Proj 1
Proj 2
Proj 3
Proj 4
Total hours
Form of classes - seminar Number of
hours




Sem 1
Sem 2
Sem 3

Total hours
TEACHING TOOLS USED

N1.Chalkboard

N2. Consultations

N3. Self-education

N4. Computer with program for statistics (STATISAQMATLAB or, at least EXEL)
EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming [Educational effect  [Way of evaluating educational effect achievems
(during semester), P — |number
concluding (at semestef

end)
F1 PEK_WO01 -2 Test
F2 PEK_UO1 -2 Test

P =P = (0.51*F1+0.49*F2); F1 and F2 must be tpasi

PRIMARY AND SECONDARY LITERATURE
PRIMARY LITERATURE:
[1] (Douglas C. Montgomery, Applied Statistics and Pholig for Engineers Third
Edition
SECONDARY LITERATURE:

[2] J. Jakubowski, R. Sztenc®achunek prawdopodoliigtwa dla prawie kalego, Script
Warszawa 2002.

[3] A. Papoulis, Prawdopodoliistwo, zmienne losowe i procesy stochastyczne, WNT]|,

Warszawa 1972.

[4] H. Jasiulewicz, W. Kordecki, Rachunek prawdopodiadti®a i statystyka
matematyczna. Przykiady i zadania, Oficyna WydawaiGiS, Wroctaw 2001.

[5] A. Plucinska, E. Plugiski, Probabilistyka, WNT, Warszawa 2006.

[6] W. Krysicki, J. Bartos, W. Dyczka, K. Krolikowskkl. Wasilewski, Rachunek
prawdopodobigstwa i statystyka matematyczna w zadaniach, Gz AWN,
Warszawa 2007

[7] PRD. Bobrowski, Probabilistyka w zastosowaniachméznych, PWN, Warszawa
1986.

[8] A. A. Borowkow, Rachunek prawdopodohstwa, PWN, Warszawa 1975.

[9] W. Feller, Wsgp do rachunku prawdopodohswa, T. I, PWN, Warszawa 2006.

[10] M. Fisz, Rachunek prawdopodohstwa i statystyka matematyczna, PWN,
Warszawa 1967.
[11] T. Inglot, T. Ledwina, Z. Lawniczak, Materiaty dwiczen z rachunku

prawdopodobigstwa i statystyki matematycznej, Wydawnictwo Paleiki
Wroctawskiej, Wroctaw 1984.

[12] J. Jakubowski, R. Sztencel, Wfstdo teorii prawdopodohistwa, Script,
Warszawa 2001.

nt



[13] W. Kordecki, Rachunek prawdopodofséwa i statystyka matematyczna.
Definicje, twierdzenia, wzory, Oficyna WydawniczéSGWroctaw 2002.

[14] Koronacki J., Mielniczuk J., Statystyka dla kierdmktechnicznych i
przyrodniczych. WNT,Warszawa, 2001.
[15] Gajek, Katuszka, “Wnioskowanie statystyczne”, WNVarszawa, 2000

[16] Wybrane rozdziaty z podrecznikéw prof. Magiery oprKrzysko (beda
wskazane na wyktadzie)

[17] Kordecki W., Rachunek prawdopodobienstwa Oficyngd#wnicza PWr,
Wroctaw 2003.
[18] Krysicki W. i inni, Rachunek prawdopodobienstwaatgstyka matematyczna

zadaniach,Czesc | i Il, PWN, Warszawa, 1996.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)




Zat. nr 5 do ZW 13/2019
Zalacznik nr ... do programu studiow

WYDZIAL ELEKTRONIKI

KARTA PRZEDMIOTU
Nazwa przedmiotu w gzyku polskim Prawo autorskie
Nazwa przedmiotu w gzyku angielskim Copyright
Kierunek studiow (jesli dotyczy): Electronic and Computer Engineering
Specjalna¢ (jesli dotyczy): ...ovvveiiiiiiiiiinnnn.
Poziom i forma studiéw: | stopiai / stacjonarna

Rodzaj przedmiotu: wybieralny
Kod przedmiotu PRZ0339
Grupa kursow NIE
Wykiad Cwiczenia | Laboratorium| Projekt Seminarium
Liczba godzin zaj¢
zorganizowanych w Uczeln 30
(2zV)
Liczba godzin catkowitego
naktadu pracy studenta 60
(CNPS)
Forma zaliczenia zaliczenie
na ocere

Dla grupy kurséw zaznaczy
kurs kaicowy (X)

Liczba punktow ECTS 2

w tym liczba punktéw
odpowiadajca zagciom
o charakterze praktycznym ()

w tym liczba punktéw ECTS
odpowiadajca zagciom
wymagajicym bezpéredniego
kontaktu (BK)

1,0

*niepotrzebne skigi¢

WYMAGANIA WST EPNE W ZAKRESIE WIEDZY, UMIEJ ETNOSCI | KOMPETENCJI

SPOLECZNYCH
1. Ogodlna wiedza na temat tworéeoi kreatywndgci
2. Ogodlna wiedza na temat wlaseointelektualnej

\

CELE PRZEDMIOTU
C1Poznanie i przyswojenie podstawowej wiedzy naatgraw autorskich
C2 Poznanie i przyswojenie wiedzy na temat upratvingposobdw ochrony twoércga autorskiej




PRZEDMIOTOWE EFEKTY UCZENIA SI E

Z zakresu wiedzy:

PEK_WO01 —zna i rozumie Autorskie prawa osobiste i gtiepwe.
Z zakresu umiejetnosci:

PEK_UQO1 - potrafi interpretowé, wyjasnia¢ i ocent charakter i znaczenie norm prawa
Z zakresu kompetenciji spotecznych:
PEK_KO1 - potrafi powolywda si¢ nazrodta wiedzy i argumentowawoje pogldy oraz
przekonania zywajac w sposéb komunikatywny wiedzy z zakresu studidenederskich
(ekonomicznej, zarzlczej, prawniczej, finansowej).

TRESCI PROGRAMOWE

Forma zajeé - wyktad

Liczba godzin

Przedmiot zrédta prawa autorskiego. Roje utworu autorskiego.
Twory autorskie zalene i utwory pracownicze

2

Autorskie prawa osobiste i m#igowe. Warunki powstania ochrony
autorskoprawnej

2

Dozwolony uytek publiczny i prywatny. Prawo cytatu

Tres¢ | forma umowy o przeniesienie autorskich prawgtkajwych

Korzystanie z utworéw autorskich zytkowanie, dzierawa a licencje

N

Charakter prawny umowy licencyjnej. Rodzaje liceridgencije
Creative Commons (CL

Przekazanie lub udzielenie licencji do praw autiotska podatek VAT
Zasady stosowania 50% kosztow uzyskania przychabtdw
przychodow osiganych z tytutu rozposzizania lub korzystania z
praw autorskich.

Odpowiedzialn& prawna za naruszenie praw autorskich

Tres¢ prawa autorskiego wrodowisku sieciowym. Sposoby
eksploatacji utworu Dozwolonyzytek publiczny utworow w
srodowisku sieciowym.

Rozpowszechnianie i publikacja utworéw autorskicmternecie

Tworczas¢ i utwory w Internecie — zasady ochrony witryny ifine-
pages) i stron WWW (web-pages).

Tworzenie, eksploatacja i ochrona utworéw multinaédich

Problematyka autorskich praw mtowych jako przedmiotu wktadu
do spoiki.

N N NN

Zbiorowe zarzdzanie prawami autorskimi i prawami pokrewnymi

Pisemne kolokwium zaliczeniowe

Suma godzin

30

Forma zajeé - ¢wiczenia

Liczba godzin

Cwl

Cw2

Cw3

Suma godzin

Forma zaje¢ - laboratorium

Liczba godzin




Lal

La2

La3

Suma godzin

Forma zajeé - projekt Liczba godzin

Pri

Pr2

Pr3

Suma godzin

Forma zajeé¢ - seminarium Liczba godzin

Sel

Se2

Se3

Suma godzin

STOSOWANE NARZEDZIA DYDAKTYCZNE

N1. Prezentacje multimedialne

OCENA OSIAGNIECIA PRZEDMIOTOWYCH EFEKTOW UCZENIASI E

Oceny(F — formuca | Numer efektu Sposob oceny aginigcia efektu uczenia Si
(w trakcie semestru), B uczenia si
— podsumowujca (na
koniec semestru)

F1 Pisemne kolokwium zaliczeniowe

P=F1

LITERATURA PODSTAWOWA | UZUPELNIAJ ACA
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(red.nauk.), Nowotnik-Zagzkowska M., Rza G., Sarhiski R. M. (red. nauk.), Siciarek M.,
Sobczyk - Sarliska K.,Swigtczak M., Urbaski A., Zalewski A., Prawo autorskie i prawa
pokrewne. Komentarz, Wyd. Wolters Kluwer Polska,rg¢awa 2019.
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2006.90.631.z pan.zm.

LITERATURA UZUPEENIAJ ACA:
[1]Barta J., Markiewicz R., Prawo autorskie, Wyd. WddtKluwer, Warszawa 2016.

[2]Golat R., Umowy z zakresu prawa autorskiegaamppokrewnych — wzory i komentarze
Wyd. Difin, Warszawa 2001.
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Zat. nr 4 do ZW 64/2012

FACULTY Electronics
SUBJECT CARD
Name in Polish: Metrologia
Name in English: Metrology
Main field of study (if applicable): Electronic and Computer Engineering
Specialization (if applicable): ...

Level and form of studies: 1st level, full-time
Kind of subject: obligatory
Subject code: ECEA00001
Group of courses: YES
Lecture Classes Laboratory  |Project |Seminar
Number of hours of organized classes 15 15 30
in University (ZZU)
Number of hours of total student 30 30 60
workload (CNPS)
Form of crediting Crediting withCrediting withCrediting with
grade grade grade
For group of courses mark (X) final X
course
Number of ECTS points 4
including number of ECTS points 1 1
practical (P) class
including number of ECTS points for dir 0,5 0,5 1
teacher-student contact (BK) clagses

*delete as applicable

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

SUBJECT OBJECTIVES
C1 — Acquiring knowledge in the field of measurettbeory
C2 — Acquiring on techniques of electrical and necteical quantities measurements
C3 — Acquiring knowledge and skills in measurentestilts analysis
C4 — Acquisition of skills in measurements plannémgl performing
C5 — Acquisition of skills in preparing reports parformed measurements

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO0L1 - interprets basic concepts in the fieldhefrology
PEK_ W02 — explains methods of measurement resudtlysis
PEK_ W03 - describes construction and operationa#suring devices
PEK_WO04 — characterises measurements of electyucaitities
PEK_WO05 — characterises measurements of noneajiantities

relating to skills:
PEK_UO1 — knows applications and can use and nr&nt® measurement devices
PEK _UO2 — can design and perform measurementssaf bkectrical quantities




PEK_UO3 — can apply basic laws and theorems to uneant circuits
PEK _UO04 — can analyse measurement results andtpgiatssible sources of errors
PEK _UO5 — can draw up a protocol and prepare atepgerformed measurements

PROGRAMME CONTENT

Form of classes - lecture Number of
hours
Lecl (Introduction to metrology 1
Lec2 [Measurement units and systems, standards of eaguiantities, frequency ang
time
Lec3 [Direct and indirect measurement methods 1
Lec4 [Measurement accuracy and approaches to its asggssme 2
Lec5 [Methods for the analysis of measurement results
Lec6 [General characteristics of measurement devicestrumtion and operation of 1
analog meters
Lec7 [Construction and operation of digital and microgssnr-based meters 1
Lec8 [Measurements of constant electrical quantities 1
Lec9 [Measurements of signal parameters 1
Lec10 [Measurements of time-variable electrical quantities 1
Lec11l [Measure