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1. General profile of the programme

Area of the study plan:electrotechnics

Level of the study (according to Polish taxononmiblevel (doctoral study).
Level of the study (according to international talRmidstydy.

Educational profile:  academic
Area of education: technical sciences.

Related disciplines of science, partially considered within the programme and the learning outcomes:
electronigsautomatic control and robotics, information technology, power
engineering.

Formal degree conferred once a student completes the programme and successfully defends his/he
thesis: doctoral degree (PhD) in electrical engineering.

Formal frames of hoctoral programme in Bialystok University of Technology (BUT)

The presented doctoral programme is fully coherent with European regulations concerning the third

study. Common formal requirements of the doctoral programme, including aganigsatiorantl o

the studies, comply with national regulations, including:

§ The act of Polish Parliament: Ustawa z dni a
Nr 164, poz. 1365 z pbébzn. zm.);

§ The act of Polish Parliament: Ustawa z dnia 1200frcao stopniach naukowych i tytule
naukowym oraz stopniagtuie e a kr esi e szt uki (Dz. U. 2003 n

Some for mal , internal regulations are deter mi

are expressedsaveral resolutions of the Senate of BUT, including:

§ Statute of the Doctoral Programmes in Bialystok University of Technology;

§ annual resolutions of the Senate of Bialystok University of Technology concerning conditions
procedures of enrolment otodd programmes;

§ annual resolution of the Board of the Faculty of Electrical Engineering regarding the maximum nu
of PhD students and schedule of enrolment.

Aims of the doctoral programme.

The doctoral programme is proposed as a direct cooftipoatgmaduate studies in electrical
engineering, including electrotechnics, electronics, power engineering and some adjacent areas.

The principal aim of the programme is to create an environment in which PhD students can dev
their knowledge andiestific abilities and work out new technologies connected with electrical
engineering.

The proposed doctoral programme enables students to prepare the doctoral thesis and to pass
required exams. The students complete the required educat®mal&remuksters. During this
period they can develmirown scientific programme related to electrical engineering. Each student has
to gather 45 ECTS (European Credit Transfer and Accumulation System) within the 8 semesters of
(including compaity and optional educational modules). The organisation of lectures makes it possible
finalise and defend the PhD thesis in 8 semesters.

Students who have completed the doctoral programme will be able to:

§ describe and explain theories and empuitaimehe field of electrical engineering;
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§ formulate research questions within the area of electrotechnics, particularly related to the subject ¢
the developed scientific problem;

use scientific methods, critically analyse and evaluate appleadnadgbdtsms;

develop new theories and technologies related to the subject of the scientific work;

present the results of the research and discuss them in the scientific community;

assess ethical aspects of research;

identify needs for new researcheaatbgment of new, advanced technologies;

participate in scientific collaborations;

analyse the role of research in societal development.
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All students who have passed the required doctoral exams and successfully defended their thesi:
obtain the PhD degfdoctoral degree) in electrotechnics.

Target groups of the programme

The doctoral programme in electrotechnics is intended for postgraduate students from disciplines
connected with electrical engineering, including electrotechnics, electnogiicsepogyearal other
related suéreas.

A person holding a master
programme.

s degree (or equi

Basic eligibilities to the doctoral programme

Every candidate to the PhD programme has to choosésar sxipteir planned scientific
programme. The supervisor should be selected from the official list of professors andTdelified doctors.
list is available in the secretariat of the doctoral programme and on the web page of the programme. Tl
head othe doctoral programme can help candidates to find the right supervisor. In this case, candidates
should contact directly the office of the programme, and send preliminary information about the subject
the planned scientific work.

Procedure of enrolinen
The qualification process to the doctoral programme consists of three steps: registration of
applications, interviews with the candidates, and final (internal) selection of the candidates.

A. Registration of applications
A candidate has to prepare amticgamplete, required documentation, including:
g filledin application form (available from the web page of the doctoral programme);

§ signed Curriculum Vitae, incluptignally) any additional documents (e.g. a list of publications,
information on formahd informal qualifications, professional experience, letters of
recommendation) that can prove his/her research potential;

§ declaration of the supervisor (the form is available from the web page of the doctoral programme);

§ proposition of the subjeats#arch work and a provisional plan of research. The plan must be
approved and signed by the supervisor;

§ authenticated copies of relevant certificates from the previous (postgraduate) studies where the
master’'s degree or the related degree was g

§ malical certificate;

§ receipt of application fee payment;

§ 4 photos.

All documents should be prepared in English. Any documents in other languages have to be
accompanied by an authenticated English translation.
The electronic versions of documentsszant bg-enail to the office of the doctoral programme (e



mail address: we.doktoranckie@we.pl). The printed and signed versions of documents have to be
to the following address until the end of May:

Bialystok University of Technology

Faculty of Ekeical Engineering, Doctoral Programme

ul . Wiejska 45A

15351 Bialystok

Poland

B. Interview of the candidates
The acceptance of a candidate is based on the examination of his/her documents followed by
interview in the form of a-tiaface talk in éhpresence of the Admission Committee for the PhD
programme and of the head of the Faculty. In special cases there is a possibility to make the inte
in the form of a teleconference.

C. Final (internal) selection of the candidates
Selection of the apgilmns is carried out by July 15. The candidates qualified to the programme
receive detailed information about the fee payment and are obliged to pay it by September 20.

10. Fees and funding

Bialystok University of Technology does not offer anypsclasldostign PhD students, however,
some funding is available through the Polish Government Scholarship scheme which covers tuition
and provides additional money for living.

PhD students can contact the Polish embassy or consulate in dogitmhoonequire about the
relevant eligibility conditions in their case. They may also seek support through the new Erasn
programme or, in the case eEnmpean students, through ongoing partnerships and opportunities set
up under the Erasmus Msibdaner.

2. Subject study plan

2.1l earning outcomes for the doctoral programme

Symbols of learning outcomes (table 1) are constructed using the scheme:
§ EL3 —acronym of the study programme (i.e. electrotechnics;-thixctdeaigbrogramme);
§ W, U or kcategory of learning outcomes:
W —category of knowledge;
U —category of skills;
K —category of social competence.
§ 01, 02, 03 and subsequent numbarsber of a learning outcome.



Table 1. The learning outcomes for doctoral progfaveingftly),

according to the resolution of the Senate
Slé’gﬁior: of | | earning outcomes (LO) related to knowledge
Outcom% After completing a toiydle course in the fielelexftrotectos graduates:
have an advanced knowledge of basic issues concerning the scientific area
EL3 wo1 , .. " . , _
- (disciplines) related to the area of their research;
have a wefirounded, theoretichiged knowledge of details connected teattw the
EL3_WO02 research (coming mainly from scientific publications), including the latest scientif
in the area of this research;
know of the methodology of conducting scientific research, and the legal and et
EL3_WO03 scientit work (including the methods of preparing a work to publication and prese
results);
have a basic knowledge of obtaining and conducting research projects, includin
EL3 W04 S .
- and legal aspects of project implementation;
have a basic knowledge of technology transfer as well as commercialisation of
EL3_ W05 ; , o g
- especially of issues regarding intellectual property protection;
EL3_WO0§ know of the methodology and techniques of teaching with the use of new technolg
Learning outcomes (LO) related to skills
After completing a taiydle course in the fiekelexdtrotechniagraduates:
can effectively acquire information (connected with their scientific work) from di
EL3_UO01] also in foreign langugaggraduates can select and interpret this information in an
way;
can critically evaluate results of both their own and other people's research an
work as well as their contribution to the development of théheljsepliesent, using
EL3 _U02 , o )
- acquired knowledge; in particular, graduates can assess the usefulness and poss
results of theoretical work in practice;
can identify and formulate complex tasks and problemghelatentdidsdipline the
EL3_UQ3| represent, including conceptually new tasks and research problems which may I¢g
technical solutions;
can solve complex tasks and problems connected with the scientific discipline
including nestandardtasks), using conceptually new methods, thus contributi
EL3U04(. ludi egtandardtasks) i tuall thods, th tributi
- development of knowledge, or innovative solptexigalfvalue whose level of orig
justifies their publicatioewiewed scientific journals;
EL3 Uos| €N plan and impleming methodologically correct way, their own research projec

scientific work conducted in bigger teams;

of
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Table 1 (continued)

can prepare documentation of research work results as well as scientific publicd
EL3_UO06| foreign laguage, according to the principles of developing such publications, v
attention paid to the copyright law;

can communicate efficiently in an international scientific and professional environn
different technologies, aladdmneign language; graduates have the ability to present
achievements and ideas in an understandable way, and to use appropriate argum
discussions;

EL3_UO7

are prepared to teach students in a methodologically correct vealerusioiyaatior,

EL3 U08 .
- technologies;

Learning outcomes (LO) related to competence
After completing a tiydle course in the fielelexdtrotechniggraduates:

realise and feel the need for further education, for improving their professioma
EL3_KO01| competence, and for analysing the latest achievements related to the scientifig
represent;

realise the importance of behaving in a professional way, adhering to the principle

EL3_KO2 ethics, and developing thesetf their scientific and professional environment;

can think and work in an independent and creative way; graduates begin to geng

EL3_KO03 seek innovative solutions, and determine new areas of research;

realise and feel the némdgetting involved in the process of educating specialis
EL3_KO04| engineering discipline as well as in other activities for the development cbaséa
society;

are aware of the social role of graduates-ayfckimburses, and enstind the need
EL3_KO05| communicate to the society information and opinions concerning scientific an
achievements.

2.2 Organisation and plan of the programme

Form of the programnfigli time.
Number of semesters8 (4 years).
Number of ECT&imts necessary to complete the programme: 45.

Length of a semesterl5 weeks of classes.

a kw0 DD PP

Form of assessment of modules:

§ examination at the end of selected modules (denoted by E in tables 3 and 4);

§ assessment with final mark at the end of other modules

A PhD student obtains ECTS points after a positive assessment of the module, i.e. after passing the
or obtaining a positive mark from the other rAodoidsg to the general conditions students have to
pass all exams and have to receiveforeglitether classes.

The PhD programme is completed when all requirements given in the Table 1 are satisfied.



At the conclusion of the programme, the supervisor confirms that the prepared thesis is of a suitabl
standard to be presented for examifiaisarequired to defend it before one or more academic experts,
including those from outside of Bialystok University of Technology. The defence is public. Following
satisfactory defence of the thesis and the completion of all required cohirsgwotiestead other

training, the student is awarded a PhD qualification that represents a particularly comprehensive level
academic achievement.

General plan of the programme

The plan of the doctoral programme includes:

§ a set of obligatory edunatimodules (generally lectures);

§ asetof optional modules;

§ individual assessment of the current status of scienfificdemrihas to pursue their scientific
plan of work with the supervisor.

The participants of the doctoral programme caniriake part

§ any other lectures on the Faculty of Electrical Engineering and Bialystok University of Technology;

§ scientific conferences and seminars organisedrgamised by the Faculty of Electrical
Engineering or Bialystok University of Technology;

§ internademinars organised by departments of the Faculty of Electrical Engineering;

§ other works specified in the individual plane.

Abbreviations used in the plan of study and in the syllabuses:
§ form of the module
L —lecture,
E —exercises,
LC —laboratoryass,
P —project,
SW —specialized workshop,
S —seminar;
§ method of assessment:
A E —exam,
A M —assessment with final mark.

vy > > D



Table 2. General plan of the doctoral progralect®iachnics

Semester 1 Semester 2 Semester 3 Semester 4 Semester 5 Samester 6 Semester 7 Semester 8
30L . 30 L | Powering systerl 30 L 15E
Mathematics Autotrﬂzgc conts of electric and English
2 ECTS Y |2 ECTq electronic devic|2 ECTS 1 ECTS
Advanced topiq 30 L Optotectronic 30L The_ory_and 15L
of theoretical svstems application of
electrotechnicg 2 ECTY y 2 ECTY discrete systen|1 ECT
Approximate
Methodology g 151 solution method ° -
research 1 ECTY of techn. electr 1 ECTS
problems
Didactics of hig 30L
school 15E
3ECTY
: 30 : 60 L/E : 60 L/H : 60 L/g : 60 L/E : 30L
Optional L/E/S Optional Optional Optional Optional Optional
) ) ) ) ) )
moduleé ) oTd module§ 4 ECTS module& 4 ECTS module& 4 ECTS module§ 4 ECTY module& 2 ECTS
15S 15S 15S 15S
PhDseminar PhD seminar PhD seminar PhD seminar
1 ECT¢ 1 ECTS 1 ECTS 1 ECTS
Practices 15 Practices 15 Practices 15 Practices 15
conducting or conducting or conducting or conducting or
participating in 1 ECTS participating i 1 ECTS participating in 1 ECTS participating in 1 ECTY
university cours| ) university cours ) university cours| ) university cours| )
Individual PhQ 0 ECT Individual PhD 0 ECTH Individual PhD 0 ECTH Individual PhQ 0 ECT Individual PhQ 0 ECTY Individual PhQ 0 ECTH Individual PhQY 0 ECTH Individual PhD 0 ECTY
research progrd research progrg research pragn research progrg research progrg research progrg research progrg research progrg
Sum of hours| 120 120 120 90 60 90 45 30
Sun of ECTS| 8 8 8 6 4 6 3 2

@ Optional modules are specified in table 4.



Table 3. List of compulsory modulesheitthoctoral programme in electrotechnics

Form of the modull $
and total number ¢ &
o jourLs) § .
0 —~ L — —_ (%]
£ Module name Module ID fl,’ o | = % ..g 3
[<5) i) (<] o) @ L
(7)) = 0 = c =]
IR
O o
S|SR4 2
Mathematics ES3D 011 (¢ 30 E | 2
Advanced topics of theoretical electrotechnics | ES3D 011 ( 30 E | 2
1 | Methodology of research ES3D 011 ¢ 15 M |1
Didactics ofdgher school ES3D 011 ( 30| 15 M |3
Individual PhD research program ES3IDO111 - | - | -| -] M| O
Automatic control theory ES3D 022 ( 30 E | 2
Optoelectronic systems ES3D 022 ( 30 E | 2
2 |PhD seminar ES3D 022 1 15| M | 1
Practices conducting participating in university ES3D 022 1 15 M| 1
courses
Individual PhD research program ES3D0O221 - | - | -| -] M| O
Powering systems of electric and electronic dey ES3D 033 ( 30 E | 2
Theory and application of discrete systems ES3D 033 ( 15 E |1
3 . . .
Approximate solutlon methods of technical ES3D 0334 15 M| 1
electrodynamics problems
Individual PhD research program ES3D0O33]1 - | -|-|-| M]|O
PhD seminar ES3D 044 ] 15| M | 1
4 Practices conducting or participating in universi ESD 044 1 15 M |1
courses
Individual PhD research program ES3D0O441 - | - | - | -] M| O
5 |Individual PhD research program ES3ADO55]1 - | -| -] -| M |O
PhD seminar ES3D 066 ] 15| M | 1
6 Practices conducting or participating in universi ES3D 066 1 15 M |1
courses
Individual PhD research program ES3DO66] - | - | -| -] M| O
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Table 3 (continued)

English ES3D O77 ( 15 E |1
7
Individual PhD research program ES3IDO771 - | - | -| -] M| O
PhD seminar ES3D 088 1 15| M | 1
8 Practices conducting or participatingivrersity ES3D 088 1 15 M1
courses
Individual PhD research program ES3DO88]1 - | - | -| -] M| O
Table 4. List of optional modulesthétltinctoral programme in electrotechnics
Form of the modul| @
and total number ¢ g
& hours &
8 — O %
g zlglz|gl| B |2
= Module name Module ID | 7| o >| | © O
& el s g| 8| g |
Zlo| 8| &
(8} ) o =
S|E[8|G)| =2
Modern trends in university teaching ES3D W22 ( 15| 15 M | 2
2 | Modern information methods and techniques in ES3D W22 ( 15 M |1
Basics of sgifesatation ES3D W22 ( 15| M | 1
Selected problems of dynamical system theory| ES3D W33 ( 30 M | 2
Modern electronic materials ES3D W33 ( 30 M |2
Thermography ES3D W33 ( 15 M |1
Power electronics in integrated photovoltaic ES3DA33 04 15 M| 1
power systems
Applied informatics ES3D W33 ( 30 M | 2
3
Mathematical modelling of dynamic systems |ES3D W33 ( 30 M | 2
Electromagnetic compatibility ES3D W33 ( 30 M | 2
Optimisation methods ES3D W33 ( 30 M | 2
Mathematical statistics ES3DN33 0§ 15 M |1
English ES3D W33 ] 15 M |1

11




Table 4 (continued)

Approximated methods in integral and different

ES3D W44 ( 30 M
calculus
Electronic equipment devices ES3D W44 ( 30 M
Methods and algorithms of artificigleinoelli ES3D W44 ( 30 M
Dynamical systems with uncertain parameters | ES3D W44 ( 30 M
Theory of fractional systems ES3D W44 ( 30 M
4
Modern metrology ES3D W44 ( 15 M
Analysis and synthesis ofinear systems ES3D W44 ( 30 M
Selected aspects of electric shock protection |ES3D W44 ( 15 M
Fractional electrical circuits ES3D W44 ( 15 M
English ES3D W44 | 15 M
Unconventional energy sources ES3D W55 ( 30 M
Advanced methods of analysis andssyoftdrive ES3D W55 ( 30 M
systems
Application sc_)ftware for the analysis and desigt ES3D W55 ( 30 M
systems and inverters
Electric power networks ES3D W55 ( 30 M
5
Intelligent lighting ES3D W55 ( 15 M
Transmissiot @lectromagnetic waves ES3D W55 ( 30 M
Control and operation of power systems ES3D W55 ( 15 M
English ES3D W55 | 15 M
Safety and operation of energy systems ES3D W66 ( 15 M
Power systems ES3D W66 ( 30 M
Model_llng_md study of the phenomena a@bkzeth ES3D W66 ( 15 M
shorircuit
Optical fibers technology ES3D W66 ( 30 M
6
Nanotechnology ES3D W66 ( 30 M
Power electronics in smart grids ES3D W66 ( 30 M
Effects of electromagnetdsfion living organisms| ES3D W66 ( 15 M
English ES3D W66 15 M

12




Table 4 (continued)

Interpersonal communication ES3D W77 ( 15 M |1
Determinants of enterprise competitiveness ES3D W77 ( 15 M |1
Modern theories of enterpngeproduction factorg ES3D W77 ( 15 M |1
Economy ES3D W77 ( 15 M |1

8.

Matrix of learning outcomes.

13




Table 5. Matrix of learning outcomes for compulsory modules within the doctoral programme in electrotechnics

Learing outcomes

Learning outcomes

Learning outcomes

g related to knowledge related to skills related to competencg
— N [20] S [T¢] ©
% Module name Module ID §§§§§§§§§§§§§§§§§§§
? R A e e e e e e e e R e
L L L L L L L L L L L L L Ll L L L L L

Mathematics ES3D 011 01
Advanced topics of theoretical electrotechnics ES3D 011 02

1 | Methodology of research ES3D O11 03
Didactics of higher school ES3D 011 04
Individual PhD research program ES3D 011 12
Automatic control theory ES3D 022 01
Optoelectronic systems ES3D 022 02

5 PhD seminar ES3D 022 10
Practices conducting or participating in university courses ES3D 022 11
Individual PhD research program ES3D 022 12 . , , ,
Optional modules ES3D W22 ** L ! o | v
Powering systems of electric and electronic devices ES3D 033 01
Theory and application of discrete systems ES3D 033 02

3 | Approximate solution methods of technical electrodynamics proble| ES3D 033 03
Individual PhD research program ES3D 033 12 , , , , , , , , , ,
Optional modules ES3D W33 **| + |+ |t ! I ol |t !
PhD seminar ES3D 044 10

4 Practices conducting or papgiiting in university courses ES3D 044 11
Individual PhD research program ES3D 044 12 X , L. X , , X ,
Optional modules ES3D W44 **| 1 : 1 L R o] o |t 1

5 Individual PhD research program ES3D O55 12 , . , . , , . ,
Optional modules ES3D W55 **| * ! B N R N
PhD seminar ES3D 066 10

6 Practices conducting or participating in university courses ES3D 066 11
Individual PhD research program ES3D 066 12 , , , , , , , , ,
Optional modules ES3D W66 **| + | * ! o | v S
English ES3D O77 01

7 | Individual PhD research program ES3D 077 12 . , , . ,
Optional modules ES3D W77 ** o | : v : !
PhD seminar ES3D 088 10

8 | Practices conducting or participating in university courses ES3D 088 11
Individual PhD research program ES3D 088 12 , . . , . , , . . , , , , . ,

Number of modules which fulfil the selected learnin| 6 | 14| 14| 9 | 8 | 5| 18| 15| 10| 10| 10| 15( 14| 5 [ 24| 15| 11| 5 | 14
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Table 6. Matrix of learning outcomes for optional modules within the doctoral gotsgtaatmiesn el

Learning outcomes Learning outcomes Learning outcomes
g related to knowledge related to skills related to competencg
TTAHTOTITODO AN w]ol~N[o4dlNa] o] w
% Module name Module ID g g g g g g Sl Sl SI SI Sl = Sl Sl Ql QI QI Ql QI
? R I R A B R e
L L L L L L L L L L L E‘ L Ll L L L L L
Modern trends in university teaching ES3D W22 01
2 | Modern information methods and techniques in teaching ES3D W22 02
Basics of sgifesentatin ES3D W22 03
Selected problems of dynamical system theory ES3D W33 071 ,
Modern electronic materials ES3D W33 02
Thermography ES3D W33 03 .
Power electroningntegrated photovoltaic ES3D W33 04 .
3 Applied informatics ES3D W33 05 ,
Mathematical modelling of dynamic systems ES3D W33 06
Electromagnetic compatibility ES3D W337
Optimisation methods ES3D W33 08 ,
Mathematical statistics ES3D W33 09 ,
English ES3D W33 10
Approximated methods in integral and differestisl calc ES3D W44 01
Electronic equipment devices ES3D W44 02
Methods and algorithms of artificial intelligence ES3D W44 03
Dynamical systems with uncertain parameters ES3D W44 04
4 Theory of fractional systems ES3D W44 05 ,
Modern metrology ES3D W44 0§ .
Analysis and synthesis oflinear systems ES3D W44 07 ,
Selected aspects of eledtocls protection ES3D W44 08 ,
Fractional electrical circuits ES3D W44 09 ,
English ES3D W44 10
Unconventional energy sources ES3D W55 01 ,
Advanced nteids of analysis and synthesis of drive systems ES3D W55 02
Application software for the analysis and design of drive systems a ES3D W55 03
5 Electric power networks ES3D W55 04 .,
Intelligent lighting ES3D W55 0§ ,
Transmission of electromagnetic waves ES3D W55 0§ .
Control and operation of power systems ES3D W55 07 ,
English ES3D W55 10
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Table 6 (continued)

Learning outcomes Learning outcomes Learning outcomes
o related to knowledge related to skills related to competencg
4 clolc|lS|lc|lc|g|al8]3]8]8]5/8/3]/8/3/31]8
g Module name Module ID ;l ;I ;I ;l ;l ;I SI31313131315151 %1 %1% % 5
? 0 T O A O T T T T I T [
L L L L L L L L L L L L L Ll L L L L L
Safety and operation of energy systems ES3D W66 01 ,
Power systems ES3D W66 02
Modelling and study of the phenahiémaio-earth shodircuit ES3D W66 03
6 Optical fibers technology ES3D W66 04 ,
Nanotechnology ES3D W66 05 .
Power electronics in smart grids ES3D W66 09 .
Effects of electromagnetic fields on living organisms ES3D W66 07,
English ES3D W66 10
Interpersonal communication ES3D W77 01
7 Determinants of enterprise competitiveness ES3D W77 02
Modern theories of enterprise and production factors ES3D W77 03
Economy ES3D W77 04

16



3. Syllabuses of compulsory modules

The overall (general) programme réf@sences and some requirements of compulsory modules are
described on the following pages.
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Faculty of Electrical Engineering

orooramme: €lectrotechnics Pasiyne. - PhD degree, full time

Module name Mathematics

Module type: compulsory Semester: 1 ECTS: 1 Module Ib: ES3D O11 01
Numberof | _aq E-0 LC-0 P-0 SW-0 S—0

hours:

Prerequisites -

Aims and
objectives:

to familiarise students with somiee gproblems of advanced mathematical anal
differential equations, to train skills enabling application of this knowledge.

Assessment: written exam.

Module conter | jnear space. Systems of equations with rectangular matrix of coefficients.

Vecto analysis.
Stability of solutions to systems of

Partial differential equations of tinder (linear and qdem@ar). Partial differential equ
of the Morder (classification, examples of pataipaibplic, elliptic equations and me{
solving them).

Calculus of wvariations, Euler’'s equa

Some problems of differential geometry: flow of vector field, Lie bracket, invol
distributionsydbenius Theorem

Leaming - The student who has passed the module assessment:
Lol has advanced knowledge about some problems regarding linear spaces, vector
of ordinary differential equations, partial differential Etj3atig0s )¢
Lo? has advanced knowledge about some problems regarding calculus of variationg
geometry. (EL3_WO01);
Lo3 can see and formulate complex problems that can be described by mathe
(EL3_U01, EL3_U03);
LO4 can independty and creatively solve problems (EL3_KO03).
refi?:ri]%es' 1. MacCluer B. D.: Elementary functional éatygie¥erlag, Berlin, 2009

2. Mozyrska D., Pawluszewicz E. , St as
klasyczne i metodaroget or owa. Wydawni ctwa Pol i
3.Pal czewski A. Réwnani a rozni cz kg

zwy korzystaniem komput er owW¥NG,Warszavet 26(
4. Balakrishnan A. V.: kadiunkcjonalna stosowana. PWN, Warszawa, 1992.

5, Kordecki wW. Rachunek prawdopodobi
2002.

6. Gancarzewicz J.: Geometria rozniczk
7.tobos E. |, Si k or aSebBted:TopicA Hilgsmm Unigedsity(2809.¢
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Methods of assessing a learning outcome:

Type of class where
outcomes are assesg

LO1 written exam; L
LO2 written exam; L
LO3 written exam; L
LO4 written exam. L

Department: Faculty of Mechanical f&eging Tutors:

E.

Pawt uszewicz

Date: 30.01.2015 Coordinator: E W a

PawGuszewi cC 3
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Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full time

Module name

Advanced topics of theoretical electrotech

Module type:

compulsory Semester: 1 ECTS: 2 Module ID: ES3D 011 02

Number of
hours:

L-30 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites

Aims and
objectives:

to provide an extended mathematical formulation of some complex caseginesd&a]
related to linear and large scale lumped electrical circuits;

to familiarise students with chosen methods implemented in the afiabai<wtnios:

to review the basic concepts of operator calculus and sifrecifiericyeepresation d
analog signals;

to recognise phenomena and methods of analysis of transient statimansiin]
distributed circuits.

Assessment:

final written test and oral presentation of some cases.

Module contetr

Functional spaces of periqpdigier limited signals and a class of energy limited
Mathematical background of operator calculus and physical interpretatio
transformations. Properties and implementation of chésguetisye and titimg
transformations (Hdrikensform, wavelets).

Generalised concept of electric power. Frequency domain and time domain th

Extended discussion on some modern concepts of power (optimisation shbemn
wavelet theory of power). Compatibility otidsedipower theories.

Bl ock diagrams of circuits and graph
constructi on, extended interpretatio
circuit decomposition, rdattiairmnalysis of large scale circuits.

Analysis of large scale and periodic circuits. Local and global metrics.

Nonlinear electrical circuits: remarks on analytical methodssfiheepimetbod, the |
average method). Formulation and implementatidromitopia theory: linear sche
point method and Newton’s scheme.

Transient states in transmission lines: methods of analysis, interpretation of the p

Learning
outcomes:

The student who has passed the module assessment:

LO1

has advaed knowledge on the mathematical formalism applied in the theory of a
circuits and in the theory of analog, power limited and energy limited signals (EL3]

LO2

has detailed, theoretical knowledge concerning some analytical restiotschofi
acquired from, in particular, scientific publications, including the latest achieven
(EL3_W02);

LO3

can formulate complex problems concerning mathematical modelling of electri]
effectively obtain the res@lésalysis (EL3_U02, EL3_UO04);

LO4

can identify and formulate complex tasks and problemshelsteehtdic discipline hd
represents, including problems leading to innovative technical solutions (EL3_UO
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realises and feels the neeélfther education, for improving his/her professional af

LOS competence, and for analysing the latest achievements related to the scientifi
represent, including theory of electrical circuits and theory of analog signals (EL3
ref‘zfjri]%es 1. Wing O.: Classical circuit theory. Springer, New York, 2008.
* 2. Khalil H.K.: Nonlinear systems. Pidalichew Jersey, 1996.
3. Conte G., Moog C.H., Perdon A.M.: Algebraic methodsdar oontrol syste
Springer, London, 2007.
4. Bok ows ki S.: Teor i NTONawzawad2013e | ekt r y (@
5.0siowski J., Szabat\WNT, Warszawd2008s t a wy
6. Pasko M. , Adri kowski T.: El ementy
synteza ukitwWddawmiastywayRhl. i t echni ki
7. Pasko M. Debowski K. : Symetryzacj a
Zr 6dpateéna kr es owwWyhd aovmchk scz twaat dPord yi d te.c
8 Wil son R.J.: Wpr dhydadnicteva Naekowk ®WN, &arszawd
Methods of assessing a learning outcome: 1ype of class where |
LoO1 oral and written exam; L
LO2 oral and written exam; L
LO3 oral and written exam; L
LO4 oral and written exam; L
LOS oral and written exam. L
. Department of Theoretical _
Pepartment Electrotechnics and Metrology fuers: B Butryto

Date:

30.12.2014 Coordinator: B o g u s G a w.SB.uPh.D.y th
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Faculty of Electrical Engineering

orooramme: €lectrotechnics D epe.” PhD degree, full ime

Module name Methodology of research

Module type: compulsory Semester: 1 ECTS: 1 Modie ID: ES3D O11 03
Numberof | .15 E-0 LC-0 P-0 SW-0 S-0

hours:

Prerequisites

Aims and
objectives:

to familiarise students with the methodology of experiment design, analysis (
results and verification of scientific hypgotheses

to acquaint students with the requirements concerning conducting research and ¢
documentation;

to acquaint them with the academic code of values;
to acquaint them with copyright law.

Assessment:

final written test.

Module conter

Creahg a research programme. Experiment, observation and induction as bas
research methods. Planning research. Methods of examination procedure. [
creating hypotheses and modelling processes. Conditions of conductingwexks
Principles of verifying the accuracy of experimental measurements.

Measurement uncertainty. Patterns and calibration of measuring instruments. Me

Mathematical methods for the analysis of test results. Introduction to rebatsst
research. Direct measurements of measured quantity and indirect methods o
Rules for creating technical and scientific documentation. Gathering documentat
of results.

Academic code of values and copyright law.

Basic leglation in the field of health and safety at work. Dangerous, harmful and
in the human environment. Local and general lighting at the workplace. Worki|
protection in facilities. Procedure in the event of fire, the esnampraite, methods
ways of fighting fires. Principles and methods of the first aid.

Learning
outcomes:

The student who has passed the module assessment:

Lo1 is versed in the basic experimental research methods (EL3_WO03);

LO2 knows the rules ddrifying the accuracy of measurements and methods of th|
(EL3_WO03, EL3_U02);

Lo3 is able to plan the research programme, creates documentation of the research
results (EL3_UO05, EL3_UQ6);

Lo4 understands the need to complyheitacademic code of values and to respect

(EL3_KO02, EL3_KO05).
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references:

Basic

1. Chwal eba A. , Poni nski M WNT, Sareava, @16 i
2.Janiczek R. : El ektryczne mi e r n iikg
Czestochowskiej, 2006.

3. Dobre obyczajewnadcb.i 6r zasad i wytycznych.
4. Jasi nski A. (red.): Zarzgdzani e wy
Wydziat Zarzagdzani aWaszaww, 0l yt et u Wa
5, Kor zynski M. : Met odyka eksperyment
wyni kéw eksperyment 6w technol ogi czn
6. Weiner J.: Technika pisania i prezeg
7. Wy rmizea ni ep e wn epszewodnigydnG UiVl Wansyawdy 1999.

8. Kos mol J. Wybrane zaoWyadmwine it avo mé
Gliwice, 2010.

9.9 Raczkowski BODDERHPGWapsakt20@&0.
10.Cel eda R. : ilgerapliacy. ABG(Walterswduwer), Warszawa, 201
11LAugustynska D.: Bezpieczenst wo -
Panstwowy I nstytut Badawczy, War sza
12Dot egows ki B., Janczata S:. :pcCdstpawaa

o] bezpieczenst wi e pracy
przeci wPbDbPHKyr o®dansk, 20

1
13.Dahl ke G. , Gorny A.: Th
University of Technologg, P@ann 200 9.

14.Flick U.: Introducing research methodology: a beginner's guide to doing a r4
SAGE, #o00k, 2011.

15.Kothari C. R.: Research Methodology: Methods and Techniques. New Age Intd

16.Welman Ch., Kruger F., MiBhdResearch methodology. Oxford, Oxford Univer
2005.

, zagrozen
0.
e ergonomi g

Type of class where

Methods of assessing a learning outcome: outcomes are assesd

Lo1 final written test, discussion at the lecture; L
LO2 final written test, discussion at theelect L
LO3 final written test, discussion at the lecture; L
LO4 final written test, discussion at the lecture. L
Department of Electrical Power
Department: Engineering, Photonics Tutors:  J. Dorosz

and Lighting Technology

Date:

30.12.2014 Coordinator: prof. Jan Dorosz
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Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full time

Module name Didactics in higher education

Module type:

compulsory Semester: 1 ECTS: 3 Module ID: ES3D 011 04

Numbeof
hours:

L-30 E-15 LC-0 P-0 SW-0 S-0

Prerequisites

Aims and
objectives:

to extend students knowl edge in the
psychological, pedagogical and philosophical basis afstioé ymoaesity education, diff
paradigms, factors affecting the process and outcomes achieved in the process;

to help students develop skills of putting the acquired knowledge into practi
implementing, controlling, and evaluatiogreeand outcomes of the learning proces

to develop students’ soci al competen
ethical behaviour in the work with university students as well as to arise the 1
teaching skitentinuously.

Assessment:

Written test test and completion of practical assignments: defining objectives
syllabus, preparing and presenting a class plan, designing tools for the assess
outcomes.

Attendance and active [jaation and involvement in classes.

Module conter

1. Didactics as a science. Didactics in higher edurat@standing and placing it
system of sciences and main research trends (2 L).

2. Terminology of didactics: studying, teaching, keducating, setfucation (2 L).

3. Theoretical context of learning process (psychological, pedagogical and phil
(2L + 2E).

4. Process of academic education according to different paradigms (behaviou
constructivigtnd criticamancipationist) (2 L).

5. Styles of teaching and patterns of studying ((2 L).
6. Learning objectives, changes in educational methodology. Learning outcome

7. National Qualifications Framework. Learning programme basenhesn siud
programme, study plan (2 L).

8. Teaching rules (2 L).

9. Learning methods (2L + 2 E).

10. Organisational forms of learning (2 L).

11. Types of classes in higher schools (2 L).

12. Teaching resources and modern technologies inechiertsoty (2 L).

13. Eval uation of students’ achievemen
14. Participants of the learning process (students and academic teachers in diffe

15. Communication in the learning precesiing an active studying environment. M
students to study (2 L).

16. Plan of teaching and educating work with students. Construction of syllabus (
17. Designing a teaching class (4 E).
18. Module assessment (1 E).
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Learning
outcomes:

The stdent who has passed the module assessment:

possesses an extensive knowledge of the theoretical basis of the learning pij
paradigms of university education, participants of the education process, factd

Lot process (aims, oemits, rules, methods, resources, organisational forms) and outq
education process in higher school (EL3 WO06);
knows the rules and methods of planning classes in the chosen subject of the
LO2 education as well as the rulesnatisods of designing and conducting classes in t
(EL3_U08);
can define learning objectives, design a syllabus of the chosen subject of the
LO3 education, prepare and present a class plan in the chosen subject, prephd
assessment of learning outcomes (EL3_UOS);
Loa can select suitable methods, modern techniques, resources, organisational for
active working environment for students (EL3_UOQ7, EL3_U08);
LO5 is aware of responsibility and ethicabbelmthe work with students (EL3_KO05);
LO6 has a need to continuously improve teaching skills in the work with students (EL3
Basic 1 Bereznicki F.: Zagadnienia dydakty
references: .
Denek K. : Uni wersytet w perspektyw
efekty. WSPi A, Poznan, 2011.
3. Jaskot K. W. (ed.): Wpwywadejeni ©f
Szczecin, 2006.
4, Karpinska A., Wr 6bl ewska W. (ed.):
Bi at yst ok, 2008.
5. Krasni ewski A-t:0 Pjruwzc es50 Bloatons Fund 43
Warszawa, 2009.
6. Kwiei nski Z., Sliwerski B. (ed.): P{

Naukowe PWN, Warszawa, 2003.

7. Perspektywy rozwoju dydaktyki szko
(ed.): Kierunki rozwoju dydaktyki w dialegektgesie. Difin, Warszawa, 2011.

8. Saj dak A. Paradygmaty ksztatceni
akademickich. Teoretyczne podstawy

9. Wr 6bl ewska W.: Autoeduluge@jca estzupen
Trans Humana, Biatystok, 2008.

10.Wr 6 bl ewska W. : Metody pracy ze stu

Ramach Kwal i fi kacjBmentdr,ao. 1543k 2002ni ct w

11. Barr R. B., Tagg Jorf teaching to learning. A new paradigm for undergradua
(http://www.athens.edulvisitors/QEP/Barr_and_Tagg_article.pdf).

12. Hannan A., Silver H., Innovating in higher education. Teaching, learning 4
culture. The Society foreResh into Higher Educational & Open University Pr|
http://www.amazon.com/Inno¥iibeEducaticiieachingnstitutional/dp/0335205]
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Type of class where

Methods of assessing a learning outcome: outcomes are assesd

LO1 written tds L

LO2 written test; L
completing practical assignments, defining learning objectives,

LO3 syllabus, preparing and presenting a class plan, designing t E
assessment of learning outcomes;

Lo4 an attempt to apply modern medhddschniques of activating studs E
search for solutions motivating students to study;
conversation with students

LO5 ! +
st ud e-nassessmensg, e | f L+E

L6 conversation with students, observatiah efrstu s ’ attidt L+E
assessment.
University of Bi

Department: Faculty of Pedagogy and Psycholo Tutorss  Wal ent yna Wr 6bl {

Department of General Didactics

Date:

15.12.2014 Coordinato: Wa | ent yna Wr - bl 1
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Faculty of Electrical Engineering

LUty electrotechnics D ope.” PhD degree, full time
Module name Individual PhD research programme
ES3D O11 12
ES3D 022 12
1 ES3D 03312
Module type: compulsory Semestr: 1-8 ECTS: (in each Module ID: Eggg 822 ig
semester) ES3D 066 12
ES3D O77 12
ES3D 088 12
Number of L-0 E-0 LC-0 P-0 SW-0 S-0

hours:

Prerequisites

Aims and
objectives:

to initiate amogress a PhD;
to complete all requirements for the PhD thesis;
to completgcientific achievements to get a PhD degree in electrotechnics.

Assessment:

The assessment of progress and fulfilment of the individual research progrd
semesterismae by student’'s supervisor.

Module contetr

Within the individual PhD research programme a student achieves an advanced-
based knowledge of:

-the field of conducted research;

-the methodology of conducted research;

- ethics and legalpasts related to scientific work;

- methods of preparation of scientific articles and presentation of research results;
- aspects related to implementatiaroarmdercialisatiofhscientific work.

A PhD student acquires skills to integrate the kfrawledifferent sources, to formulg
resolve complex tasks and problems from his/her scientific discipline.

A PhD student develops competences of thinking and performing in an independ
way.
The final result is defending a PhD thesis.

Learning
outcomes:

The student who has passed the module assessment:

LO1

have a weljrounded theoretichlged knowledge in the area of their research (con
from scientific publications), including the latest scientific achievements (EL3_WO0

LO2

have the knowledge of the methodology of conducting scientific research, and of
aspects of scientific work (including methods of preparing a publication and
research results) (EL3_WO03);

have a basic knowledgebtdining and conducting research projects, including ec
legal aspects of project development (EL3_W04);
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LO4

have a basic knowledge concerning transfer as well as commercialisation of
especially of issues regarding intélfrctoerty protection (EL3_WO05);

LO5

can effectively acquire information (connected with their scientific work) from d
also in foreign languages and select and interpret in an appropriate way (EL3_UQ

LO6

can critically evaluate resafltboth their own and other people's research and oth
work as well as their contribution to the development of the discipline they repy
acquired knowledge; in particular, graduates can assess the usefulness andgbyisg
the results of theoretical work in practice (EL3_U02);

LO7

can identify and formulate complex tasks and problemdirelatentdic discipline
represent, including conceptually new tasks and research problems leading taitg
solutions (EL3_UO03);

LO8

can solve complex tasks and problems connected with the scientific discipling
(including nemtandard tasks) using conceptually new methods contributing to the g
knowledge, or innovative solutitpractical value, whose level of originality justi
publication mreviewed scientific journals (EL3 _U04);

LO9

can plan and implement, in a methodologically correct way, their own research p
scientific work conducted inriggms (EL3_UO05);

LO10

can prepare documentation of research work results as well as scientific public
foreign language, according to the principles of developing such publications
attention to the copyright law (ED3_U06

LO11

can communicate efficiently in an international scientific and professional environ
different technologies, also in a foreign language; graduates have the ability to pr
achievements and ideas in an understandable wageapptopriate arguments in scil
discussions (EL3_UQ7);

LO12

realise and feel the need for further education, for improving their profession
competence, and for analysing the latest achievements related to the scierhtéig
represent (EL3_KO01);

LO13

realise the importance of behaving in a professional way, adhering to the principlq
ethics, and developing the ethos of their scientific and professional environment (

LO14

can think and work iniradependent and creative way; graduates are active to ge
ideas, seek innovative solutions, and determine new areas of research (EL3_KO03]

LO15

are aware of the social role of graduates-ayickhimburses, and understand the 1
communit¢a to the society information and opinions concerning scientific and
achievements (EL3_KO05).

references:

Basic

References are selected according to the scope of individual scientific programms
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Methods of assessing a learning outcome:

Type of class where tl
outcomes are assesg

cont act with the student s aft

LO1 t he PhD thesi s, revi ews of
reviewer s’ evaluation of the
contact witht h e student ' s advisor,

LO2 organisationahitt n whi ch the work i s |
publications, discussions during PhD seminaries;
cont act wi t h t he student ' s

LO3 omanisationalnit preparation of appl
research work and grants;
contact wi t h t he student ' s

LO4 . . .
organisationahit;

LO5 contact with the studdnts’ pudd
exams, revi ewer s’ eval uati on

L6 contact with the student’'s ad
exams, reviewer s’ evaluation

Lo7 contact with t heofstPuhdDe nstt’ usd eand
exams, reviewer s’ evaluation

Lo8 contact with the student’'s ad
e xams, revi ewer s’ evaluation
cont act wi t h ot swervisianuod ¢ha théad of

LO9 organisationalnit preparation of appl
research work and grants;
contact with the student’'s ad

LO10 , S ;
exams, revi ewelhDghesiseval uati on

Lo11 contact with the st udentunisreviaw
of PhD student’'s publications

Lo12 cpntact with the student’s a
unit;

Lo13 contact ws tadvihsorst udewnitews o
exams, revi ewer s’ eval uati on
personal contact with a scientific worker, supervision of th

L0144 organisational t he uni t rev
evaluation of the PhD thesis;

Lo15 cont act wi t h t he student ' s
organisational unit.

Coordinataf the doctoral programn Personal supervisbr o

Department: Personal supervisor of the scientific ~ Tutors: P

programme

the scientific programme

Date:

11.12.2014 Coordinator Ewa Swi er cz,

D.

q
4
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Faculty of Electrical Engineering

orooramme: €lectrotechnics D e PhD degree, full time

Module name Automatic control theory

Module type: compulsory Semester: 2 ECTS: 2 Module ID: ES3D 022 01
Numberof | _30 E-0 LC-0 P-0 SW-0 S-0

hours:

Prerequisites -

Aims and
objectives:

to present basic knowledge concerning the modern theory of dynamical systems

Assessient:

written exam;

Module conter Description of generalised contitiomeuand discretme linear and Aorear systems.

Determination of solutions to generalised linear systems using Drazin inverse ma
Reachability and control adfiiggneralised linear systems.

Observability and recontractability of generalised linear systems.
Realisation problem for standard and singtdanemdibnal systems.
Determination of minimal realisations.

Computations of realisations in singaasiistems.

Ainvariant spaces and (AinBariant spaces of linear systems.
Determination (computation) of (A, B) invariant spaces of linear systems.
Geometrical approach to the analysis of linear systems.

Lee Brackets, the distribution of vedtior lfiedar systems.

Linearisation of Horear systems with the use dineanr feedback.

Examples of applications of geometrical approach to the analysis and synthesis <
linear systems.

Introduction to the theory of fractionadyisteans and to positive fractional linear systd

Leaming - The student who has passed the module assessment:
LO1 has a good knowledge concerning the modern theory of automatic control system
LO2 is well versed in selected aspects otadwadern methods for the analysis of a
control systems.
Lo3 is able to apply the modern automatic control system theory for the design of g
systems and in the analysis and research of automatic control systems;
Lo4 recognises theeed for sdiarning and development in the field of modern autom

with the aim of applying the theory to solve practical problems.
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references:

Basic

1. Kaczorek T.: Theory of control sysgmawnictwo Naukowe PWN, Warszawa,
Polsh).

2. Kaczorek T., Dzielinski AL, Dabrow

Wydawnictwo WNT, Warszawa, 2004.

Isidori A.: Nonlinear control systems. Speitaeg, Berlin, 1995.

Kaczorek T.: Polynomial and rational mapicegverlang, London, 2007.

Kaczorek T.: Selected problems of fractional systems theeverBmandaarlin 2014

Kaczor ek T. , Saj ewsKki The rea
SpringeYerlang, 2014.

7. Kaczorek.TRogowski K.: Fractional linear systems and electrical circuierl8pgd
2014.

o gk w

Type of class where

Methods of assessing a learning outcome: outcomes are assesd

LO1 examination, written form; L

LO2  examination, written form:; L

LO3 obgrvation and discussion during classes; L

LO4 observation and discussion during classes. L
Department: Department of Automatic Control Tuors: T, Kaczorek

and Electronics

Date:

30.12.2014 Coordinator: prof. Tadeusz Kaczorek
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Faculty of Electrical Bgineering

orooramme: €lectrotechnics D e PhD degree, full time

Module name Optoelectronic systems

Module type: compulsory Semester: 2 ECTS: 2 Module ID: ES3D 022 02
Number of L-30 E-O LC-0 P-0 SW-0 S-0

hours:

Prerequisites:

Aims and
objectives:

to acquaint students with selected issues of optoelectronic metrology;
to teach the methods of the analysis of electromagnetic radiation in planar waveg
to acquaint students with the properties, technologyialsdused in integrated optics;

to teach the principles of operation of modulators, couplers and amplifiers in
technology;

to acquaint students with the conditions for the formalineanfeftacts in optical inted
systems ante possibility of their use in measuring and medical technology;

to acquaint students with the prospects of optoelectronic systems.

Assessment:

final exam.

Module contet

Selected issues in optoelectronic metrology.
Propagation of electromagnetidoadiplanar waveguides.

Monocrystalline and polycrystalline materials used in integrafopssties, technol
(CVD, sdlel, ion exchange, epitaxy), sample applications (modulators, couplers, 3

Micreelectromechanical 2D and 3€igies (MEMS).

Nonlinear phenomena occurring in the waveguides and their use in measurif
technology.

Prospects for the development of optoelectronic systems.

Learning
outcomes:

The student who has passed the module assessment:

LO1

has theoti&al knowledge about selected methods of modern control theory (EL3_

LO2

describes properties and technology of manufacturing materials used in in
(EL3_W02);

LO3

efficiently obtains information and discusses issues relatedrs) omagiéas and ampl
in the integrated technology, as well as transmitters and optical radiation detector

LO4

understands the necessity of continuous learning, improving professional
competence and analysing the latetvpiments in his/her scientific discipline (EL3_K

LO5

indicates prospectus for the development of optoelectronic systems (EL3_KO03).
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Basic
references:

1. Safa Kasap, Harry Ruda, Yann Boucher, Cambridge lllustrated Handbook of

and Phimnics, Cambridge University Press, 2012.
2. Maurice Quillec, Materials for Optoelectronics, Springer; 1996.

3. John M. Senior: Optical Fiber Communications Principles and Practice, Peg

Limited 2009.

4. Safa O. Kasap: Optoelectronicshamohits: Principles and Practices, Prentice Hal
5. Olaf Karthaus, Biomimetics in Photonics, Series in Optics and Optoelectroni

2012.

6. Fenglian Bai, Xiong Gong, Xiaowei Zhan, Hongbing Fu,
Optoelectronickhn Wiley & Sons, 2013.

Thomas Bjorn

Methods of assessing a learning outcome:

Type of class where
outcomes are assesg

Lo1 final written test; L
LO2 final written test; L
LO3 observation and discussion at the lectures; L
Lo4  final written test; L
LOS final written test. L
Department of Electrical Power
Department: Engineering, Photonics Tutors: J. Dorosz

and Lighting Technology

Date:

30.12.2014 Coordinator: prof. Jan Dorosz
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Faculty of Electrical Engineering

proztfadny]me: electrotechnics D;ggiy'gge' PhD degree, full time
Module name PhD seminar
2. ) ES3D 022 10,
| 4 o _ES3D 044 10,
Module type: compulsory Semester: 6. ECTS: (Ire1aer)aCh Module ID: ES3D 066 10,
8 y ES3D 088 10
Number of L-0 E-0 LC-0 P-0 SW-0 S-15

hours:

Prerequisites

Aims and
objectives:

to acquaint PhD students with Polish rules concerning doctoral process, prepari
copyright;

to consult the current stage of stud
to assess the current progress of st
toenabl e discussion among PhD student

Assessment:

Assessment with grade based on stude

Module contet

Presentation of Polish regulations concerning the PhD process including prg
Ekctrical FacultyRifilystok University of Techn@eggribing general principles of w|
PhD thesis with special attention paid to copyright. Presentations by PhD studen
currentstage of hei r resear ch armranménts and Rmddks &ftd
presentations.

Learning
outcomes:

The student who has passed the module assessment:

LO1

has knowledge of the methodology of scientific research, as well as the legal an
of research, including the metligmleparing a publication and presentation of reseal
(EL3_WO03);

LO2

can effectively acquire information (connected with their scientific work) from d
also in foreign languages, and select and interpret it in an appElpBiatOiay (

LO3

can, using the acquired knowledge, critically evaluate results of research and oth
(EL3_U02);

LO4

realises and feels the need for further education, for improving their professior]
competence, and for analybiedatest achievements related to the scientific disc
represent (EL3_KO01);

LO5

can prepare documentation of research work results as well as scientific publicati
foreign language, according to the principles of developbligaimispwith particular
attention to the copyright law (EL3_UO06, EL3_UQ7);
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feferences:  Technology available in the office of the doctoral@roggameh on t h e
2. The Act on Copyright and Related Rights. Full text akédiaidde Polskind on th
websites of the Sejm.
3. Dobre obyczajewnauck.i 6r zasad i wytycznych.
4. GambarelB. , L ucki Z.: Jak przygotowacé¢ |

Basic

1. Procedure of writing a PhD at the Faculty of Electrical Enddradgsiog afmiversit

Methods of assessing a learning outcome:

Type of class where
outcomes are assesq

assessment of the quality of multimedia presentations concernin

Lot matter dhe dissertation; S

Lo2 assessment of the quglity of the multimedia presentation concerr s
subject matter of the dissertation;

Lo3 assessment of the quglity of the multimedia presentation concerr s
subject matter of the dissertation;

Lo4 assessment of the quallity of the multimedia presentation concern S
subject matter of the dissertation;

LO5 assessment of the qua]ity of the multimedia presentation concerr s
subject matter of the dissertation.

Coordinataf the doctoral programr
Department: Coordinataf thedoctoral programme  Tutors:  Heads of departments within

the Faculty of Electrical Engineerin

Date:

11.12.2014 Coordinator Ewa S vDiSe.rPbo.B.,
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Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full time

Module name

Teaching practio@conducting or participating in university classes

Module type:

2, 1 ES3D 022 11,
compulsory Semester: g: ECTS: (iga(i)ach Module ID: Eggg &f‘:‘[il,
8 y ES3D 088 11

Number of
hours:

Conducting or participating in university classesréises, £laboratory, Pproject, SW|
specialisation workshop) should take minimum15 hours during a year.

Additionally, the classes must fulfil the Electita gi neer i ng Fadq
adopted annually

Prerequisites

Didactics in higher education.

Amsand o allow PhD students to be in the role of an academic teacher by conducting g
objectives: njversity classes.

A . The coordinator of the PhD progr amme
ssessient:

of an academic year.

Module conter

During the coursePhD studemtchieves skills to use modern methods and tech
teaching technical courses.

A PhD student has to conduct independently 15 hours in all of the selected fo
class, laboratory, project, and specialisation workshop. A PhD student calectise
under the supervision of his/her scientific supervisor.

The contérof conducted classes should be consistent with the curricula of the fi
degree studies at the Faculty.

Leamng - The student who has passed the module assessment:
Lol has knowledge in the area of methodology and modern tecleoinglesting clas
(EL3_WO06);
Lo2 is prepared for conducting classes with the aid of technology in a methodological
(EL3_U08);
realises and feels the need for further education, for improving their professior]
LO3 comptence, and for analysing the latest achievements related to the scientific
represent (EL3 _KO01);
realises the importance of behaving in a professional way, adhering to th
LO4 professional ethics, and developing the dtisdseofscientific and professional envi
(EL3_KO02);
understands and feels the need to engage in the training of professionals in
LO5 discipline he/she represents and in other activities leading to the development-
basel society (EL3_K04);
is aware of the social role of graduatesoytthimburses, and understands the need t
LO6 communicate to the society information and opinions concerning scientific and teq
achievements (EL3 KO05).
,efgfl:r']%es; Literaturerelevant to taught subjects and the methodology of corresponding classt
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Methods of assessing a learning outcome:

Type of class where
outcomes are assesg

LO1

inspection of student s’ cl as
programmend the scientific supervisor, duty hours in didacti
participation in seminars connected with periodical assessmer
results;

LO2

inspection of student s’ cl as
programmand the sentific supervisor, duty hours in didactic
participation in seminars connected with periodical assessmer
results;

LO3

i nspection of student s cl as
programmand the scientific supervidoty hours in didactic grc
participation in seminars connected with periodical assessmer
results;

LO4

inspection of students’ cl as:
PhDprogrammeand with the scientific supervisohaluty in didac
groups, participation in dep
assessment of didactic results;

LO5

i nspection of student s cl as
programmand the scientific supervisor, duty hodidactic grou
participation in seminars connected with periodical assessmer
results;

LO6

i nspection of student s’ cl at
programmand the scientific supervisor, duty hours in didacti
parttipation in seminars connected with periodical assessment
results.

Department:

Coordinataf the doctoral programr

Heads of departments within
Coordinataf the doctoral programn  Tutors:  the Faculty of Electrical Engineerir

Personlasupervisor of

the scientific programme

Date:

11.12.2014 coordinator: E wa S viDiSe.rPb.R.,
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Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full time

Module name

Powering systems of electric and electronic devices

Module type:

compulsory Semester: 3 ECB: 2 Module ID: ES3D 033 01

Number of
hours:

L-30 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites

Aims and
objectives:

To familiarise students with power convedeeses, control methods, characteris
parameters; to familiarise studéghtsmagnetic devices (transformers, inductors) ops
high frequency nonsinusoidal waveforms; to familiarise students with basic equ
the design of powering systems and the estimation of their parameters.

Assessment:

Oral or writtexxam.

Module contetr

Kinds, characteristics and parameters of basic powering systems; current sour
sources; multiple energy conversion systems with low and high conversion fre(
isolation in power and control system§edugmcy transformers and inductoesloss f
non sinusoidal excitation, winding copper loss increase due to skin and proximity
of transformer and inductor design; powering systems with battery stack and sug
energy srage elements; converter systems -ditectional power flow; the influe
converters on power grid.amai biirectional power correction PFC systems; electr
compatibility.

Learning
outcomes:

The student who has passed the modaknasse

LO1

has basic knowledge concerning the construction and characteristics of poy
(EL3_WO1);

LO2

has theoretical knowledge concerning powering systems as presented in scien
(EL3_WO2);

LO3

can gain information conugritie subject matter derived from various sources, als
languages (EL3_UOL1);

LO4

understands and feels the need for increasing his or her competence cd
developments in the subject matter (EL3_KO1).

Basic
references:

1. R. W. Erigon, D. Maksima ¢ : Fundamentals of p oV
Academic Publisher, 2001.

2. M. Knapczyk, K. Pienkowski: Anal ys-
side converters. Prace NaukowB9, 2006s t

3. A. Bosshe, V. C. Valchev: Inductors and transformers for power electronics. T
2005.

4. R. Petkov: Optimum design of a high power, high frequency transformer. |
Power Electron., vol. 11., no 1, 1996.

5. B. Zhao, QYu, W. Sem: Extended phkhie control of isolatedlifgictional BOC
converter for power distribution in microgrid. IEEE Trans. on Power Electron.
2012.

6. M. M. Jovanovic, D. C. Hopkins, F. C. Lee: Evalution and dekgjtzefresagency el
line zergurrenswitched quasi resonant converters. IEEE Trans. on Power Ele
no 1, 1989.
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Methods of assessing a learning outcome:

Type of class where
outcomes are assesq

LO1 oral or written exam; L

Lo2  oral oritten exam; L

Lo3  oral or written exam:; L

Lo4  oral or written exam. L
Department: gﬁé)gré?:?r?é gfriii)/g\éver Electronics Tutors:  T. Citko

Date:  16.12.2014 Coordinator: prof. Tadeusz Citko
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Faculty of Electrical Engineering

Study
programme:

. Degree level .
electrotechnics and ype: DD degree, full time

Module name Theory and application of discrete systems

Module type:

compulsory Semester: 3 ECTS: 1 Module ID: ES3D 033 02

Number of
hours:

L-15 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites Advanced topics of theoretical electrotechnics.

Aims and
objectives:

to introduce students to the theory and applications of discrete circuits and systen

Assessment:

examination.

Module conter Digital signal processing in automatiol cgystems. Mathematical description of

signals. The sampling theorem. Examples of system designs with the dismsioy
and DFT. Methods of digital filters design. Stability and accuracy of digital filters.

Discrete stochastic systerBasics of the correlation theory of stochastic f
Mathematical models of noise and interference measurement. The main princip
processes: filtering and estimation. Wavelet-fiaguéney transformations.

Examples of discreystem designs in industry and their development.

Learning
outcomes:

The student who has passed the module assessment:

has an advanced knowledge of the basic issues concerning the scientific are

o} S .
Lot (disciplines) related to the areaiofdbearclc((3_WO01);
can effectively acquire information (connected with their scientific work) from d
LO2 also in foreign languages; graduates can select and interpret this information i
way EL3_U01);
can critidly evaluate results of both their own and other people's research and
Lo3 work as well as their contribution to the development of the discipline they repn
acquired knowledge; in particular, graduates can assess the nogfodsdstita of appl
results of theoretical work in pradgitidely02)
realises and feels the need for further education, for improving his/her profession3
LO4 competence, and for analysing the latest achievements relatetifio diecigdiea they
represenE(L3_KO01).
Basic 1, Lai |. E.: Practical digital signal processing for engineers and technici
references:

Amsterdam, 2003.
2. Roberts M.J.: Fundamentals of signals and systemsliN]&astan, 2008.

3. Proakis J.G., Manolakis D.G.: Digital signal processing: principles, alg
applications. Prentice Hall, New York, 2007.
4. Smith S.K.: Digital signal processipgactical guide for engineers and scientists
Science, 2003, (http://wepggide.com/pdfbook.htm).
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Methods of assessing a learning outcome:

Type of class where
outcomes are assesg

LO1 written exam; L
LO2 written exam; L
LO3 written exam; L
LO4 written exam. L
Department: Department_ of Tel.ecommunlcatlon: Tuors:J. Griszin
and HEectronic Equipment
Date:

30.01.2015 Coordinator: prof. Jurij Griszin
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Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full time

Module name

Approximate solution methoustechnical electrodynamics

Module type: compulsory Semester: 3 ECTS: 1 Module ID: ES3D 033 03
Number of
houre: L-15 E-0 LC-0 P-0 SW-0 S-0
Prerequisites Mathematics

Aims and

to familiarise the students with approximates rfeetrsmdving contemporary problg

objectives: tachnical electrodynamics;
to ensure that students acquire skills in the application of these methods with thg
computation software;
to acquaint students with the mathematical foundations ofnesjzalamethods.
Assessment wr i tt en homewor k and or al summary of

Module conter

Essential concepts of functional analysis as the theoretical basis of the discuss
methods: Banach spaces, lipesators, Hilbert spaces.

Methods of weighted residuals: point collocation, subdomain collocation, leag
Galerkin methods. The energy functional. The Ritz variational method.

Generalisation of information on approximate solution metheiwl ®&ak formulat
General classification of approximate methods. The Trefftz method.

Solving example problems using Maxiamputer symbolic computation software
simple procedures for the application of the learned noettevasrk.

Leanng  The student who has passed the module assessment:

LO1 has advanced knowledge of the fundamentals of technical electrodynamics (EL3 |
has detailed theoretical knowledge concerning the approximate methods

LO2 electrodynarsicderived, in particular, from scientific publications, including the |
achievements (EL3_W02);
can effectively acquire information related to technical electrodynamics from varig

LO3 in foreign languages, and make therggipreplection and interpretation of this inf
(EL3_U01);

LO4 can solve tasks of technical electrodynamics using approximate methods (EL3_U]

LO5 understands the necessity of lifelong learning, improving professional skills, and g

latest developments related to technical electrodynamics (EL3_KO1).
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Basic 1. Bathe K. J.: Finite element procedures. Piahtic@96.

references:
2. Harrington R. F.: Field computation by moment methods. New York, IEEE Pre

3. Reddy J. N.: &my principles and variational methods in applied mechanics. J.
2002.

4. Zienkiewicz O. C., Morgan K.: Finite elements and approximation. Dover Publi

5. Aniserowicz K.: Comparison of different numerical methods founsiamrajud
problems in electromagnetics. IEEE Transactions on Education, vol. 47 -246
2004.

6. The Internet site of Maxima, the symbolic computation software.

Type of class where

Methods of assessing a learning outcome: outcomes amssessed

LO1 homework completion, ongoing control, L

LO2 homework completion, ongoing control; L

LO3 homework completion, ongoing control; L

LO4 homework completion, ongoing control; L

LO5 homework completion, ongoing control. L
Department: Departma of Telecommunications Tuorss K. Aniserowicz

and Electronic Equipment

Date:  11.12.2014 Coordinator: prof.Karol Aniserowicz

46



Faculty of Electrical Engineering

orooramme: €lectrotechnics D e PhD degree, full time

Modul@mame: English

Module type: compulsory Semester: 7 ECTS: 1 Module ID: ES3D O77 01
Numberof L-0 E-15 LC-0 P-0 SW-0 S-0

hours:

Prerequisites

Aims and
objectives:

Developing reading and listening skills in English in order to atnpsstahd mater
necessary in conducting research, teaching students and taking a doctoral exam

Acquiring competences necessary to follow discussions with foreign collea]
research and write scientific papers, summariesasl abs

Assessment:

Graded credit: a term paper (an introduction to a scientific article, a summary
a multimedia presentation, a final test.

Module conter

An overview of writing in the sciences. Writing an introduction, a sualmsaaciopf
scientific article.

Giving a multimedia presentation.

Language functions at a meeting/conference: expressing opinions, agreeing, dis
suggestions, socialising. Presenting papers at a conference.

English for specific purposetechnical vocabulary and word phrases conneq
Electrotechnics.

Suffixes and prefixes in technical English, compound nouns. Word formation a
verbs, adjectives, adverbs, agent and abstract nouns. Collocations in techcackd
English. Technical English vocabulary of Greek and Latin origin.

Grammar issuesictive and passive voice, strong verbs.
EnglisiPolish and PoliBimglish translations of scientific papers.
Profiles, organising CVs and cover letters, plzanei@gpath, applying for a job.

Learning
outcomes:

The student who has passed the module assessment:

knows technical vocabulary and word phrases connected with the specialisation,

Ho very well scientific papers written in Engli§SfO{EE2.3_UOQ7);

LO2 is able to write an introduction, summary, abstract of a scientific paper and mal
(EL3_U06, ELU_07);

LO3 knows grammar used in scientific papers (EL3_UO01, EL3 _KO01);

LO4 translates Polish to English and vice & sd@E, EL3_KO02, EL3_KO05).
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references:

Basic

Macpherson R.: English for Academic Purposes. PWN, Warszawa, 2007.
McCarthy M.: Academic vocabulary in use. Cambridge University Press, Cam
Bonamy D.: Technical English 3. LeRgasam Education, Essex, 2008.

Armer T.: Cambridge English for Scientists. Cambridge University Press, Can

Ibbotson M.: Cambridge English for Engineering. Cambridge University Preg

2008.

6. Hewings M., Thaine C.. Cambragelemic English, Cambridge University]
Cambridge, 2008.

7. MacKenzie 1.: Professional English in Use: Engineering. Cambridge Un

Cambridge, 2009.

8. Burton G.: Presenting. Deliver presentations with confidence. HarperCd|
London, 2013.

a s wbd e

9.Chadaj S.: Jezyk angiel ski zawodow
WSiP, Warszawa, 2013.
108l eszynska M.: Get Ready for Techni

11.http://online.stanford.edu/Writing_in_the_Sciences_Fall_2014
12.www.uefap.com

13.Specialist and technical dictionaries e.g. welgt.ch http://pl.glosbe.
httpl/megaslownik.pl.

Type of class where

Methods of assessing a learning outcome: outcomes are assesd
LO1 technical and academic vocabulary test, discussions; E
LO2 an introduction, abstract or a summary to a scientific paper; a E
presetation;
LO3 a grammar test; E
LO4 oral and written translations of scientific materials. E
Department: Foreign Languages Centre Tuors: M. Sl eszynska
Date:  30.12.2014 Coordinato: Mo ni ka Sl eszyces II
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4. Syllabuses of optional modules

The geeral programme, basic references and some requirements of optional modules are describec
the following pages.
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Faculty of Electrical Engineering

Study . Degree level
programme: €l€ctrotechnics and type:

PhD degree, full time

Module name Modern trends in university teaching

Module type: optional Semester: 2 ECTS: 2 Module ID: ES3D W22 01

Number of L-15 E-15 LC-0 P-0 SW-0 S-0

hours:

Prerequisites Didactics in highelueation

Aimsand to acquaint students with advanced knowledge of contemporary trends in uni

objectives: i cluding the sources of the occurring changes, their complexity, determinants an
high school education;
todevelopt udent s’ ability to use the acgq
education in practiclrming subjective relations in the education processyesinatcy
processes in academic | e aacheiandgpy thesstudent
use of tutoring in academic education;
to devel op st udemhe sehse af cesponailbhility i avariing tvith §
student s, the need to inspire anfconstan
didactic and professional improvement.

A _Oral, on the basis of activity in discussions during the classes, execution of pra

ssessment:

class attendance.

Module conter 1, Sources of changes in university teath@nghiloghical, economic and social cq
Mass availability of education. Changes in the mission and function of univq
schools (2 lectures + 1 class).

2. Theoretical concepts of the quality of education at a high school versus
education (2 lectures + 2 classes).

3. Changes in the objective and subjective components of the education syste
university teacher. Didactic cooperation of teachers and students. The rej
teachers and wityudtehonty and subjectivity €2riectgrés + 2 (

4. Selfregulation in the academic learning protes®ssence, phases and proct
research results. Opportunities for the developmesgubtieti processes (2 lecty

1 class).
5. Control and assessment in the education proe@ss, methods, forms
characteristics. Assessment criter

and assessment (2 lectures + 1 class).

6. T e a c h eevdluatiorsfeedbéck ankflection in the education preeasssirces
types, effectiveness (2 lectures + 2 classes).

7. Student evaluation of teacher’s wo

8. Academic tutoriathe essence, theoretical basis, possibilities and limitations @
in Pakh higher education (2 lectures + 1 class).

9. Accreditation ensuring the quality of teaching in higher edutaiolerm, aim
procedure, principles and importance (1 lecture + 1 class).

10. Module assessment (2 classes).
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Learning
outcomes:

The student who has passed the module assessment:

has advanced knowledge of changes in academic teaching, their sourcg

tot determinants and significance for the quality of education in a high school (EL3_\
has advanced knowledgeammng the possibilities of improving the quality of the
Lo2 student s’ wor k, the need of cooperat
regulation in the academic learning process, aelf uat i on and ewd
the use of accreditation procedures at high schools (EL3_WO06);
Lo3 is able to involve students in the control and assessment processsessaaaifand p
assessment (EL3_UO08, EL3_K04);
LO4 is able to evaluate his/her own work and usestudeintu at i on of t ea
LO5 is aware of the responsibility in the work with students and the need of const
professional improvement (EL3_KO05);
LO6 is aware of the need to i ns(EL3rké4, BLB &05
fBasiC_l.Denek K. : Uni wersytet w perspektyw
[EITENCes: efektyWy zsza Szkota Pedagogi ki i Admin
2. Hejwosz D., Edukacja uniwersytecka i kremwanie spotecznyc
., I mpul s”, Krakow, 2010.
3.Jaskot K., (ed.): Wprowadzenie do
2006.
4. Kost ki ewi c-Kr gdci,ocDhomAagat 8zymansKki M
Oficya Wydawnicza , I mpul s”, Krakow, 2({
5. Krajewska A.: JakosSéuksescecitat pedangoag
Bi at yst ok, 2004.
6. Sajdak A.: Paradygmaty ksztatcenia
Teoretycznepd awy dydaktyki akademicki ej
7. Krajewska A., Kowalealk| edzi ak M. : Possibilit
academic tutoring in Poland. “ Hi-49]

Canathn Center of Science and Educatiowwhtgcsenet.org/journal/index.php/..,

8. Fry H., Ketteridge S., Marshall S.: A handbook for teaching & learning in hi
London and New York, 2009 Hiljpteca.ucv.cl.
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Type of class where

Methods of ass#isy a learning outcome: outcomes are assesd

LO1 oral test, discussion; L,C
LO2 oral test, discussion; L, C
L03 designing a didactic situation in which students actively participi C
and assessment;
LO4 designing t ool f ocewaludtienac her ' s sel f C
LO5 di scussion with the students,
. ) C
a university teacher;
L6 stgdents presenting their owr C
learning process.
University of Bi
Faculty of Pedagogy and Psycholo _ .
Pepartmen Department of General Pedagogy Tutors: A Krajewska
Methodology of Research in Pedag
Date: 10.12.2014 Coordinator: Anna Krajewska, Ph.D.
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Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full time

Module name

Modern information methods and techniques in teaching

Module type:

optional Semester: 2 ECTS: 1 Modwé ID: ES3D W22 02

Number of
hours:

L-15 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites

Didactics in higher education

Aims and
objectives:

to acquaint students with the principles of use of electronic tools of teaching
technology in exdion;

to help students acquire skills of planning teaching with the use of modern meth
techniques and electronic didactic tools.

Assessment:

oral or written assessment with a mark.

Module contetr

Characteristics of education asbistaddern technologies.
Psychological and pedagogical aspects of using multimedia in education.

Educational softwargeneral characteristics. Criteria for the evaluation of the
usefulness of software.

Function of multimedia presentatiomiidatien. Creating multimedia didactic maj
multimedia techniques and methodological principles.

Planning classes with the use of information technology.

Creative activity of students working with computerhimactasarouse it?
Technologidplsupported educationplications for teaching.

Distance educatiostieacher,-student,-enethodology.

Learning
outcomes:

The student who has passed the module assessment:

LO1

has knowledge in the area of methodology and modern techniquésgotlassd
(EL3_WO06);

LO2

is prepared for conducting classes with the aid of technology in a methodological
(EL3_U08);

LO3

understands and feels the need of continuous training in the field of modern
didactic work (ELKO1).

Basic
references:

1. Zylinska M. : Neurodi dactics. Teachi
University of Nicolae Copernicus, Torun, 2013.

2. Juszczyk S.: Distance Education. Codification of the Concepts, Principles
Publisher Adam Maist e k | Tor un, 200 2.

3. Tanas$ M. (red): I nformation Technol

4. Educational technologidsadition, the present day, foreseeable future. Publis
Mar szat ek, Tor un, 2011.

5. E-mentor (journaljww.ementor.edu.pl

6. BarolPol anczyk E. (ed.): I CT in eduwold
4, Oficyna Wydawnicza Uni wer-2013. et u

7. Runiewic®ardyrM.: Towards building an elearning environment inViydéamaicty
Akademickie i Profesjonalne, Kozminski Business School, Warszawa, 2008.

8. Kiettyka L. (ed.): I T tools i n man
University of Teclogyl, 2011.
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http://www.e-mentor.edu.pl/

Type of class where

Methods of assessing a learning outcome: outcomes are assesd

LO1 written test concerning theoretical aspects of using ICT in educal L
Lo? creating a lesson plan on a selected topic making use of moder L
of teaching;
Lo3 analysis of literature and other sources in the field of mode L
techniques in academic education.
Department: University of Bialystok, Faculty of Tuorss A Rybak

Mathematics and Informatics

Date:

18.12.2014 Coordinator: Anna Rybak, Ph.D.
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Faculty of Electrical Engineering

orooramme: €lectrotechnics D;ﬁ’éet%i‘:’e' PhD degree, full time

Module name Basics of selpresentation

Module type: optional Semester: 2 ECTS: 1 Module ID: ES3D W22 03
Numbeof L-15 E-0 LC-0 P-0 SW-0 S-0

hours:

Prerequisites -

Amsand t O draw students attention to the p
objectives: to teach the skills of communicating information with the useavfdaotiostepresents
forms.

Assessment based on the evaluation of a presentation with the use of multimedi

Assessment: s . . . . .
student s participation in class dis

Module conter HOW t0 prepare a good presentation?
Using softwate transfer information.
The art of poster design.
Verbal and non verbal communication.

Learning

outcomes: 1 e student who has passed the module assessment:

LO1 can assess the role of apweflared oral presentation (EL3_WO03);

LO2 is able to makegaod presentation with the use of multimedia (EL3_WO03);

LO3 is able to present a research problem and its solution on a poster or verbally (EL3

LO4 uses different techniques to transfer knowledge and communicat&wathkéthers

Basic 1. Niedzicki W.: Sekrety prezentacjiAmallarnet Sp. z 0.0., Warszawa, 2004.
refeences: 2 Niedzicki W.: Sztuka prezentacji w nauce, biznesie i polityce. Poltext Sp. z 0.0
3. Pietron K. : Autoprezentacja w zak
Wyszynskiego w Warszawie, Warszawa,
4. Stevens M.: Improving your presentation skills: a complete action kit. Kogan, L
5. How to make presentations, wwadekicareers/presentationskills.html (20/04/2(
University of Kent.

Type of class where

Methods of assessing a learning outcome: outcomes are assesd

LO1 assessment of students’ part. L
LO2 assessment imedia@dsantdtonst s’ mu | t L
assessment of students’ speec
LO3 L

software;

LO4 assessment of student s activ L

Department of Theoretical

T :
Electrotechnics and Metrology utors:J. Makal

Department:

Date:  28.01.2015 Coordinator: J ar os Gaw Makal ,
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Faculty of Electrical Engineering

orooramme: €lectrotechnics e PhD degree, full time

Module naen - Selected problems of dynamical systems theory

Module type: optional Semester: 3 ECTS: 2 Module ID: ES3D W33 01
Numberof .30 E-0 LC-0 P-0 SW-0 S-0

hours:

Prerequisites

Aimsand to acquaint students with selected praiiémsethods of analysis of contitimgusn
objectives:  giscretgime dynamical systems:
to acquaint students with basic methods used in mathematical modelling of dynar,
to present examples of applications of the method in Electrotechnicsca@adning
Systems.
Assessment: written test.

Module conter

Analogies and differences in contiimeusnd discreatme Control Theory Syst
Generalised continube and discretme notinear and linear systems.

Weierstragdsroneker decomijtims of singular linear systems.

Reduction of singular systems to equivalent standard- siystexpglication of a sh|
algorithm.

Decomposition of a singular system into dynamic and static parts.
Fundamentals of differences calculations ttieyt diear equations.
Applications of zet transform to the analysis of linear systems.
Time characteristic of linear discrete systems. Frequency characteristic of discretf
Elementary operations on matrices. Determination afHeffigiters of polynomial maf
Fractional description of contitinoeisind discretme linear systems.
Singular value decomposition of matrices and its applications.

Leaming - The student who has passed the module assessment:
LO1 hasgood knowledge of mathematical methods in modelling dynamical systems;
LO2 has advanced knowledge of the methods of description and analysis of dynamical
LO3 is able to use the knowledge in the research of practical problems and pnofxbérirg 1
LO4 realises the need of-gfruction and development in the field of modern automatic

60



Basic
references:

1. Kaczorek T.: Theory of control sysgmawnictwo Naukowe PWN, Warszawa,
Polish).

2. Kaczorek T., Dzie8 Kk i AL, Dabrowski W. , Lop
Wydawnictwo WNT, Warszawa, 2004.

Isidori A.: Nonlinear control systems. Speitaeg, Berlin, 1995.
Kaczorek T.: Polynomial and rational matrices-\&plamggond&q07.
Kaczorek T.: Selected problems of fractional systems theeverBmandaarlin 2014
Kaczor ek T. , Saj ewsKki The rea
Springe¥erlang, 2014.

7. Kaczorek T., Rogowski K.: Fradiimaal systems and electrical circuits. Speinaeg
2014.

o gk w

Type of class where

Methods of assessing a learning outcome: outcomes are assesd

LO1

examination, written form; L

LO2

examination, written form; L

LO3

observation and discussidngll@ssons; L

LO4

observation and discussion during lessons. L

Department:

Department of Automatic Control

; Tutors:  T. Kaczorek
and Electronics

Date:

30.12.2014 Coordinator: prof. Tadeusz Kaczorek
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Faculty of Electrical Engineering

Study
programe:

Degree level

electrotechnics and type:

PhD degree, full time

Module name

Modern electronic materials

Module type:

optional Semester: 3 ECTS: 2 Module ID: ES3D W33 02

Number of
hours:

L-30 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites

Aims ad
objectives:

to acquaint students with the classification, properties and application areas of
design of electrical and electronic equipment;

to acquaint students with the methods of manufacturing and the evaluation of {
films serving as conductive, insulating, superconducting, reflective, optical
materials;

to acquaint students with the technology of micromaterials and smart engineering]
to teach students how to design electrical and elatdr@aiéc m
to acquaint students with the trends in the development of electrical and electroni

Assessment:

final written test.

Module conter

Classification, characteristics and applications of materials (metals, ceramics, gl
carbon materials, polymers, sintered materials) in the design of electrical and eleq

Thin films serving as conductive, insulating, superconducting, reflective, opticg
materials.

Micromaterial technology (Si, SOI, SiGendaatizs of-M groups) used in emission
detection systems.

Design of electrical and electronic materials and examples of their applications.
Smart engineering materials. Prospects for the development of electrical and eleg

Learning
outcomes:

The student who has passed the module assessment:

LO1 classifies electrical and electronic materials and identifies areas for their applicatiq

Lo? describes the properties and manufacturing technology of materials usedoptid
(EL3_WO02, EL3_UO01);

LO3 discusses manufacturing methods and properties of thin films (EL3_W02, EL3_U

Lo4 describes the technology of micromaterials and smart engineering materi
EL3_U02);

LOS discusses the methods of ed@and electronic material design (EL3_UO1, EL3_U02

L6 indicates prospects for the development of electrical and electronic materials (EL
EL3_KO05).

refi?:ri]cces 1. Safa O. Kasap, Principles of electronic materials and devickld) RfiBraw

2. M. Jamal Deen, Prasanta Kumar Basu, Silicon Photonics: Fundamentals anq
Wiley & Sons, 2012.

3. Kumar, P. R. Sasi, Photonics, Pidaticd India, 2012.
4. Maurice Quillec, Materials for Optoelectronics, Springer; 1996.
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Metlods of assessing a learning outcome:

Type of class where
outcomes are assesq

LO1 final written test; L
LO2 final written test; L
LO3 final written test; L
LO4 final written test; L
LO5 final written test; L
Los  final written test. L
Department of Electrical Power
Department Engineering, Photonics Tutors:J. Dorosz
and Lighting Technology
Date: 30.12.2014 Coordinator: prof. Jan Dorosz
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Faculty of Electrical Engineering

Study
programme:

electrotechnics e PhD degredull time

Module name Thermography

Module type:

optional Semester: 3 ECTS: 1 Module ID: ES3D W33 03

Number of
hours:

L-15 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites -

Aims and
objectives:

Teaching physical background of thermography,igmesemiatin issues of thermo
techniques and metrological parameters of thermal imaging cameras an|
Familiarising with the use of thermography and thermal imaging systems.

Assessment:

final written test.

Module conter Blackbody radaatj spectral and energy properties. Properties of thermal radiato

models, emissivity. Infrared radiation detgutuperties, construction, applications.
methods- requirements and technical capabilities. Detectors with celsrade Qg
materials for infrared range. Methods of detection and visualisation for infrared
systems. Selected infrared devices, construction, properties and applicat
constructions of thermal imaging cameras anglitzioap.

Learning
outcomes:

The student who has passed the module assessment:

LO1 knows physical background of thermography (EL3_WO01);

Lo? has orientation in fundamental issues of thermal imaging techniques and pyronj
EL3_WO02);

Lo3 canchoose among selected thermal instruments on the basis of their metrolo
(EL3_U01, EL3_U02);

Loa is familiar with the requirements related to the selection of the method and expeci
thermal camera applications (EL3_UO01).

Basic

references:

1. Madura H. i inni: Pomiary termowizyjne w praktyce. Pomiary Automatyka Konf
2004.

2.Zuber J. Jung A, : Met ody ter mog
Wydawnictwa Naukowe, Warszawa, 1997.

3. Borkowski S.: Technk@ dczer wi eni i noktowi zy]j
Warszawa, 1989.

4. Wi ecek B. , De Mey G-podstawne i zastosowanig. aVydaw
PAK, Warszawa, 2011.

5. Wi ecek B.: Wybrane zagadni eieniVidydawnsc
Pol itechniki todzkiej, to6dz, 2010.

6. Gaussorgues G.: Infrared Thermography. Springer Science & Business Medial

7. Minkina W., Dudzik S.: Infrared Thermography: Errors and Uncertainties. Joh
(eBook), 2009.
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. . . Type of class where
Methosl of assessing a learning outcome: outcomes are assesd

LO1 final written test; L
LO2 final written test; L
LO3 final written test; L
LO4 final written test. L

Department of Electrical Power
Department: Engineering, Photonics Tutors: A, Zaj ac
and Lighting Technology

Date:  18.02.2015 Coordinator pr of . Andr zej Z§
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Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full time

Module name

Power electronics in integrated photovoltaic power systems

Modile type:

optional Semester: 3 ECTS: 1 Module ID: ES3D W33 04

Number of
hours:

L-15 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites

Aims and
objectives:

to acquaint students with the production and storage of ecological energy using p|

to acquaint students with the methods for optimal control and transfer of ecologi
AC grid or to local consumers;

to teach the ability to perceive new problems and technical tasks;
to teach students how to plan and conduct theilmostnpregect in a proper manner;

to convince students of the need to systematically and consciously analyg
renewable energy technologies.

Assessment:

final written test (an additional oral assessment possible).

Module conter

The use ofighpower converters, the optimal control and storage of energy fron
modules and fuel cells, transfer of the energy to the AC grid or to local consumer

Structures of isolated,-flequency, high frequency, and transformerless boos]
transformerless central inverters and their comparison. The structures of photd
and their market applications. Examples of photovoltaic power plants.

The methods of forming the output waveform. Unipolar, bipolar, hybrid, H]
malulation.

Review of control structures. Control of conventional structures. Specialised cont
resonant circuits.

Harmonic compensation. Monitoring of the grid. Discrete Fourier analysis.

Network synchronisation. The use oflgutleesboop. Linearisation of the PLL smal
model.

Dynamic response. Adaptive filtering.
Requirements and standards for the cooperation of photovoltaic systems with the
Trends and developments in the field of integrated phot@radiztepcs.

Leaming - The student who has passed the module assessment:

has advanced knowledge of a fundamental nature in power electronics,

Lo1  manufacture, storage, and transmission of energy gained from power p
(EL3_WO01, EL3 WO02);

LO2 has good theoretical knowledge concerning the latest systems and technologies 3
of boost converters predisposed for photovoltaic applications (EL3_WO02);
has the ability to see new problems and texdkscabd fplan and conduct their own rg

LO3 project, and to assess the usefulness and possibility of application of the resu
work in practice (EL3 _U02);

Lo4 consciously analyses and evaluates initiatives connected with photegiescatiedh

renewable energy sources; enhances his/her professional skills (EL3_UO01, EL3_I|
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fBaSiC_l.Tunia H., Barlik R.: Teoria przeks
relerences:  \warszawa, 2003.
2. Strzelecki R., BenysekR@wer electronics in smart electrical energy networks
Berlin, 2008.
3. A collection of selected articles and papers, prepared the audience in th& i
including:
Silva S.M., Lopes M., Filho B.J.G., Campana R.P., Bosventuroriaac
evaluation of PLL algorithms for singlephasmrgided systems. Proc. Ing
Applications Conference, 2004.
Rodriguez P., Luna A., Ciobotaru M., Teodorescu R., Blaabjerg F.: A
synchronisation system for power converters haldacac and distorted ope
conditions. Proc. IEEE IECON'06, 2006.
Rodriguez P., Luna A., Candela I., Teodorescu R., Blaabjerg F.: Grid syn
power converters using multiple second order generalised integrators
IECON'08, 2008.
Blaabjerg F., lov F., Kerekes T., Teodorescu R.: Trends in power electronid
renewable energy systems. ProcREHE, 2010.
- Teodorescu R., Rodriguez P., Liserre M.: Power electronics for PV p
integration. Proc. IEEE Int. Symipdustrial Electronics, 2010.
Kawamura A., Pavlovsky M., Tsuruta YafiBtdet high power density and
efficiency DOC chopper circuits for HEV and FCEV applications. 13th
Electronics and Motion Control Conf., 2008.
Methods a@fssessing a learning outcome: lzfciﬂecslaasrse";gsg
LO1 written test, oral exam; L
LO2 written test, oral exam; L
LO3 written test, oral exam; L
LO4 written test, oral exam. L
Department Department of Automatic Control Tuors: J. Dawidziuk

and Edctronics

Date:

30.01.2015 Coordinator: prof. Jakub Dawidziuk
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Faculty of Electrical Engineering

orooramme: €lectrotechnics e PhD degree, full time

Module name Applied informatics

Module type: optional Semester: 3 ECTS: 2 Module ID: ES3D W33 05
Numberof | 30 E-0 LC-0 P-0 SW-0 S-0

hours:

Prerequisites

Aimsand to provide some of the principles of numerical algorithms implemented in eleg
objectives:  a|actronics:
toreview concepts of some essential numerical schemes and judgement of their
to help students realise that the precision and reliability of calculation resul
introduction of specific assumptions and constraints,
to help studemscognise computational contexts in which numerical schemes can
and selected.
Assessment: assessment of the homework and final written test.
Module conter Numerical representation of data. Floating point representation of nuwrotiens, aq
properties of BFP and DFP formats.
Accuracy of numerical calculation and basic sources of errors. Numerical a
common operators of vector calculus. Order of the numerical approximation &
method.
Numerical comptgxiof some algorithms applied in electrical engineering. S
convergence of the algorithms.
Selected numerical schemes implemented in vector and matrix calculus: ite
preconditioners, multilevel methods.
Numerical methods implemenidinear issues.
Numerical integration schemes applied to finite, integral order and fractional orde
Numerical formulation of optimisation problem. Formulation and implementation|
heuristic, and biologically orientechaigorit
Construction and implementation of dynamic data structures.
Implementation of some specific hardware platforms (distributed and parallel pro
and task decomposition. Paradigms of distributed computations. Limitations ar
sequential and distributed algorithms.
Leaming - The student who has passed the module assessment:
Lol has advanced knowledge of basic issues concerning numerical methods applig
her/his research (EL3_WO01, EL3 WO02)
has theknowledge of the methodology of conducting scientific research using
LO2 methods, and of the legal and ethical aspects of scientific work (including the
commercial and operess software packages) (EL3 W03)
Lo3 can assess thisefulness of some algorithms and the possibility to apply them, an

evaluate the results of numerical computations (EL3_UO02);
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can solve complex tasks and problems connected with the scientific discipling

LO4 (including nestandard tasks), using some numerical methods and available g
packages and other numerical tools (EL3_U04);
realises and feels the need for further education, for improving their profession
LO5 competence, and for analysingtdst achievements related to the scientific discipl
represents (EL3 KO1).
Basic 1. Kincaid D., Cheney W.: Numerical analysis. John Wiley & Sons. Polish
references:
Warszawa, 2006.
2. Rost oniec S.: F u n d arnekeatricah éngineaing.e Splingea,
2008.
3. Press W.H.: Numerical recipes: the art of scientific computing. Cambridge U
Cambridge, 2007.
4. Roosta S.H.: Parallel processing and parallel alghatimnaind computation. Spt,
Berlin, 2000.
5. Dasgupta S., Papadimitriou C., Vazirani U.: Algorytmy. PWN, Warszawa, 201(
6. Kusi ak J.: Optymalizacj a: w RVEN, 8Varszav
2009.
7. Fortuna Z., Macukow B., Wasowski J.: Metody nuivyciarszawa, 2009.
8. Stachurski A.: Wprowadzenie do optym@iiagja Wyd. Politechniki Warsizg]
Warszawa, 2009.
Methods of assessing a learning outcome: 1ype of class where |
LO1 assessment of the homework and final written test; L
LO2 assessment of the homework and final written test; L
LO3 assessment of the hoor&vand final written test; L
LO4 assessment of the homework and final written test; L
LOS assessment of the homework and final written test. L
Department: Department of Theoretical Tuorss B Butryt o

Electrotechnics and Metrology

Date:

30.12.2014 Coordinator: B 0 g u s G a wWD.SB.uPh.D.y G(I
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Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full time

Module name

Mathematical modelling of dynamic systems

Modie type:

optional Semester: 3 ECTS: 2 Module ID: ES3D W33 06

Number of
hours:

L-30 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites

Aims and
objectives:

to familiarise students with the methods and techniques of mathematical modellin}

to prepare stets to create (by themselves) mathematical models of engineeri
which occur in practice.

Assessment:

Written test to assess the fulfilment of learning outcomes.

Module contetr

Introduction: the scope and goals of mathematical modefiinigiothef a model, stag]
mathematical modelling, techniques of model building, computer simulation (
models.

Model types: deterministic, probabilistic and stochastic, correlational and cag
dynamic, models with parameteicentrated and distributed in space, continuous ai
integer and binary models, chaotic models.

Principles of mathematical modelling, assumptions, relations between model vari
model sensitivity. Model linearisation artchlirsé@ammation of state variables.

Deterministic models of physical processes. Examples of mathematical modellin|
modelling of vibrations in mechanical systems, mass and heat flow, compartment

Generalised coordinates, the priofcgidgionary action (principle of least action). Lag]|
Rayleigh functions. Generalisation of the least action principle. Construction
electromechanical systems.

Analytical and numerical methods of solving model equations. Wppomdsatq
computer simulation techniques. Selected topics of model parameter identificati
assessment of differences between a model and a dynamic system.

Practical examples of modelling and identification of engineering dynamlid¢esysii]
plants.

Learning
outcomes:

The student who has passed the module assessment:

LO1

has advanced knowledge concerning basic methods of mathematical descrip
systems (EL3_WO01);

LO2

has theoretical knowledge gathered from csgahtifiations concerning mather
modelling of technical systems in his/her area of research (EL3_W02);

LO3

can formulate complex problems concerning mathematical modelling of physical
engineering processes in his/her area of rélearcogd);

LO4

understands and feels the need for increasing his/her professional compete
analysing the latest achievements of mathematical modelling concerning the repr
area (EL3 _KO1).
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Basic
references:

1. Giordano F. R., Wigl. D., Fox W. P.: A first course in mathematical modelling.
2002.

2.Lynch S.: Dynamical systems with ap|
3. Meerschaert M. M.: Mathematical modelling. Academic Press (Elsevier Inc.), 2

4. Morrison F.: The art of modeling dynamic systems: forecasting for chaos, rg
determinism. Dover Books on Computer Science, Dover Publications, 2008.

5. Tung K. K.: Topics in mathematical mde@ticegon University Press, 2007.

6. CzempikA . : Model e dynami ki ukt adow fi
konstrukecij.i model i dynamicznych obi
7. Osows ki S.: Model owani e [ s y mudfieyrg

Wydawnicza Politechniki ¥8euskiej, Warszawa, 2007.

Type of class where

Methods of assessing a learning outcome: outcomes are assesd

Lo1 written assessment test; L
LO2 written assessment test; L
LO3 written assessment test; L
LO4 written assessment test; L
Department; Department (_)f Automatic Control Tuorss M. Swiercz
and Electronics
Date:  14.01.2015 Coordinato: pr of .  Mi ros Gaw ¢
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Faculty of Electrical Engineering

orooramme: €lectrotechnics D repe.” PhD degree, full ime

Module name Electromagnetic compatibility

Module type: optional Semester: 3 ECTS: 2 Module ID: ES3D W33 07
Numberof .30 E-0 LC-0 P-0 SW-0 S-0

hours:

Prerequisites

Amsand to acquaint students with phenomena related to generation, propagation ar

objectives: - a|actromagnetic disturbarioeslectric and electronic equipment and systems, &
couplings between installations;
to acquaint students with the techniques of electromagnetic compatibility testin
emission tests) and basic testing apparatus;
to introduce studernts the principles of selecting scopes of equipment elect
compatibility tests and ways of their conducting.
to acquaint students with the principles of complex testing of electromagnetic
equipment and systems and the ruleddifgldnd equipotential bonding in buildings.
to acquaint students with threats to people in electromagnetic environment, g
protective zones, standard recommendations in such situations.

Assessment: Written test and preparation of a fatiseon a selected problem.

Module conter

Introduction to EMC (ElectroMagnetic Compatibility); EMC standards. Sources o
disturbances, their basic characteristics and related threats.

Basic principles of disturbing effects of etpwtmnségnals, electromagnetic couplings

Tests of immunity of electrical and electronic equipment to electromagneti|
(principles, measurement stations and apparatus, admissible levels). Tests (
electrical and electronic equip(penciples, measurement stations and apparatus,
levels). Complex tests of electromagnetic compatibility of equipment and systems

Shielding, equipotential bonding and coordination of cable arrangements in buildi
People in electromagretidronment. Protection zones, standard recommendations
Practical aspects of electromagnetic compatibility.

Leaming - The student who has passed the module assessment:

Lol characterises phenomena related to the generation, propagaganeantigtgttromagr
disturbances on equipment and systems (EL3_W02);

Lo? determines basic techniques of electromagnetic compatibility testing and chal
requirements concerning testing apparatus (EL3_WO02, EL3_WO03);

LO3 selects the scapef electromagnetic compatibility testing of equipment (EL3_UO1, §

Lo4 classifies low voltage installations and determines the possibility of electroma
between these installations (EL3_UO1, EL3_UO02);

LO5 connects electromagneasimpatibility problems with law regulations and applicablq

(EL3_KO1, EL3_K02, EL3_KO5).
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Basic

1. Ott H. W.: Electromagnetic compatibility engineering. NJ: Wiley, Hoboken, Ne\

references:
2. Kodali V. P.: Engineering electromagnetmatibity: principles, measurel
technologies and computer models. The Institute of Electrical and Electronics
York, 2000.
. Williams T.: EMC for systems and installations. Newnes, Oxford, 2000.
. Williams T.: EMC for product designeeeting the European EMC dirddévaies
Oxford, 2000.
5. Wi eckows ki T. W. : Badania kompatyhb
elektronicznygébf i cyna Wydawni cza Politechni
Methods of assessirlgaaning outcome: 1vpe of class where |
LO1 written test, presentation of a selected problem; L
LO2 written test, presentation of a selected problem; L
LO3 written test, presentation of a selected problem; L
LO4 written testrgsentation of a selected problem; L
LO5 written test, presentation of a selected problem; L
Department; Department (_)f Tele_communlcatlon: Tuorss R, Markowska
and Electronic Equipment
Date: 25.11.2014 Coordinator: Renata Markowska,Sc., Ph.D.
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Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full time

Module name Optimisation methods

Module type: optional Semester: 3 ECTS: 2 Module ID: ES3D W33 08

Number of L—30 E-0 LC-0 P-0 SW-0 S-0

hours:

Prerequisites -

OAb”Q;S’;‘; Introduction to the theoretical issues and algorithms implementation for solving s{
) " optimisation problems. Presentation of mathematical basis of selected algorithms

Assessment: Writen test, discussion in class.

Module conter Examples and classification of optimisation problems. Introduction to methods
linear and néimear optimisation problems. The basic properties of the linear {
simplex method ashghl problem. Basics of optimisation methods without constrai
algorithms for solving optimisation problems without constraints. The impact of ¢
solution of optimisation problems. Methods and algorithms for solvingptiomsgtio]
Dynamic optimisation. Maximum principle and dynamic programming.

Learning

outcomes: 1 e student who has passed the module assessment:

has advanced theoretical knowledge of solving static lindareandpimisation prob

1 (EL3wO1, EL3 WO02);

has a good knowledge of selected methods and algorithms for solving constrai

Lo problems using specialised software (EL3_WO01, EL3_WO02);

LO3 can make a critical evaluation of the research results (EL3_UO02);

understandmd feels the necessity of lifelong learning, improving professional and

Lo skills, getting to know the recent developments in a field of scientific discipline (EL

Basic 1. Amborski K.: Podstawy metod optymalizacji. Oficyriez@/{Additechniki Warszaw
references:
Warszawa, 2009.

2. Stachurski A.: Wprowadzenie do optymalizacji. Oficyna Wydawniczg
Warszawskiej, Warszawa, 2009.

3. Kusiak J., Danielew$ka | ecka A., Oprocha P.
przykt adami zastosowa” . PWN, Warszdq

4. Stachurski A., Wierzbicki A.. Podstawy optyn@fizgci. Wydawnicza Polite
Warszawskiej, Warszawa, 1999.

5. FindeiseW., Szymanowski J., Wierzbicki A.: Teoria i metody obliczeniowe
PWN, Warszawa, 1980.

6. Chong E. K. P., »ak S.H.: An introduc
Bhati A.: Practical Optimisation Methods, Springer, 2000

N
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Methods of assessing a learning outcome:

Type of class where
outcomes are assesg

LO1 written test; L
LO2 written test; L
LO3 discussion in class; L
LO4 discussion in class; L
Department: Department (_)f Automatic Control Tuors: T, Kaczorek
and Electronics
Date:  21.02.2015 Coordinator: prof. Tadeusz Kaczorek
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Faculty of Electrical Engineering

orooramme: €lectrotechnics e PhD degree, full time

Module name Mathematical statistics

Module type: optional Semester 3 ECTS: 1 Module ID: ES3D W33 09
Numberof | .15 E-0 LC-0 P-0 SW-0 S-0

hours:

Prerequisites Mathematicsalculudinear algehnarobability theory.

Aimsand to introduce students to basic methods of mathematicalosedistiessional rand]
objectives:  ariables and random vectors).
to show students how to verify calculations, to draw their attention to the ng
conclusions and formulating and justifying opinions.
to help student s g aitinal fanttiens, obls, &nd taya ana
Statistica or Matlab.

Assessment: Assessment based on 5 reports on selected issues carried out for a specified dat

Module conter Elements of statistical inference -gimeassional random variablat(pstimations, inte
estimations, hypothesis testing). Analysis of variance, correlation and regression.

Tests for one population and two populations. Matrix approach to linear red
Nonlinear regression models.

Learning

outcomes: 1 e stdent who has passed the module assessment:

LO1 has advanced knowledge on selected topics of mathematical statistics (EL3_W, Q

LO2 is familiar with the possibility of presenting statistical descriptions of research resy

is able to ah statistical research to minimise the number of measurements and vq

*% (EL3_U02, EL3_U05):

can recognise and formulate complex tasks and problems that may be described

Yo% of statistics (EL3_UO1, EL3_U03).

fBaSiC ~ 1. Richard L. Scheaffer, Madhuri S. Mulekar, James T. McClave, Probability aj
FEISTENCes:  engineers, Boston : Brooks/Cole : Cengage Learning, 2011.
2. Wendy L. Martinez, Angel R. Mar@@mmputational statistics handbook with M

Boca RatorChapman a. Hall/CRC, 2008.

3. Bilal M. Ayyub, Richard H. McCuen. Probability, statistics and reliability for
scientists, Boca Raton : Chapman a. Hall/CRC, 2003.

4. John O. Rawlings, Sastry G. Pantula, David A. Dickey., Applied regsisssic
research tool, New York : Sphfagkarg, 1998.
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Type of class where

Methods of assessing a learning outcome: outcomes are assesd

Lo1 evaluation of reports; L
LO2 evaluation of reports; L
LO3 evaluation of reports; L
LO4 evaluatioaf reports. L

Faculty of Computer Science,

D t t: .
eparmen Department of Mathematics

Tutors:  D. Mozyrska

Date: 24.11.2014 Coordinator: Dorota Mozyrsk®,.Sc., Ph.D.
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Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full time

Module name English

Module type: optional Semester: 3 ECTS: 1 Module ID: ES3D W33 10
Number of
houre: L-0 E-15 LC-0 P-0 SW-0 S-0

Prerequisites -

Aimsand to develop reading and listeningirskifglish in order to access and interpret the
objectives: - acessary in conducting research and teaching students;

to acquire competences necessary to follow discussions with foreign colleg
research and write introductions to scientific papers

Assessment: Graded credit: a term paper (an introduction to a scientific article), a final test.

Module conter English for Specific Purpesdsasic technical vocabulary and word phrases connj
Electrotechnics.

Describing shapes, graphgrams, technical drawings and visual data.
Expressing numerical data, numbers and calculations.

Grammar issuepassive voice.

An overview of writing in the sciences. Writing an introduction to a paper.
EngliskPolish and PoliElmglish translationsaéntific papers.

eamind  The student who has passed the module assessment:
Lol knows basic technical vocabulary and word phrases connected with the specialig
EL3_WO05, EL3_KO01);
LO2 understands scientific papers, writeg@tudtion to a scientific paper (EL3_UO01, H

EL3_UO07);

LO3 knows grammar used in scientific papers (EL3_UO1, EL3_KO01);

LO4 translates Polish to English and vice versa (EL3_U07, EL3 K02, EL3_K05).
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Basic
references:

1. Macpherson R.: Englisiéademic Purposes. PWN, Warszawa, 2007.
2. McCarthy M.: Academic vocabulary in use. Cambridge University Press, Cami
3. Bonamy D.: Technical English 3. LeRgaraon Education, Essex, 2008.
4. Armer T.: Cambridge English for Scigbértbridge University Press, Cambridge,
5

. Ibbotson M.: Cambridge English for Engineering. Cambridge University Pre
2008.

6. Hewings M., Thaine C.. Cambridge Academic English. Cambridge Uni|
Cambridge, 2008.

7. MacKenei I.: Professional English in Use: Engineering. Cambridge Univ
Cambridge, 2009.

8. Chadaj S.: Jezyk angiel ski zawodow
WSIP, Warszawa, 2013.
9.Sl eszynska M.: Get Ready for Techni

10. http://online.stanford.edu/Writing_in_the_Sciences_Fall_2014
11. www.uefap.com

12.Specialist and technical dictionaries e.g. weietmch http://pl.glosbe.
http://megésnvnik.pl

Type of class where

Methods of assessing a learning outcome: outcomes are assesd

LO1 technical and academic vocabulary test; E

LO2 an introduction to a scientific paper; E

LO3  a grammar test; E

LO4 oral and written translationsieritéfic materials. E
Department: Foreign Languages Centre Tworss M. Sl eszyfiska

Date:  30.12.2014 Coordinatorr Mo ni ka Sl eszy oes II
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Faculty of Electrical Engineering

Study
programme:

. Degree level
electrotechnics andype: PND degree, fulhte

Module name

Approximation methods in integral and differential calculus

Module type: optional Semester: 4 ECTS: 2 Module ID: ES3D W44 01
Number of
umber L-30 E-0 LC-0 P-0 SW-0 S-0
Prerequisites Mathematics.

Aims and
objectives:

to aquaint students with some of the analytical and approximation methods
calculation of ordinary differential equations, partial differential equations and
integralifferential equations;

to familiarise students with soawfispassumptions and constraints connected with
problems.

Assessment:

assessment of the homework and final written test.

Module contetr

Classification of methods applied in the analysis of issues described by: ordi|
eguatios, partial differential equations, fractional ordeliffetegt@l equations.

Analytical methods: Laplace method, methods of conformal transformations, var
functional analysis.

Numerical methods: finite difference methoenfimitenséthod.

Open boundary issues and the formulation of boundary element method.
Approximation schemes implemented in the analysis of fractionaldifidgeentizigrase
Properties of the discussed methods and the demonstration of thafifdmpleme
Gal erkin’s method and i firearprobferhse ment a

Learning
outcomes:

The student who has passed the module assessment:

has advanced knowledge of some methods applied in the analysis of integralal

o1 equations (EL3_WO1, EL3 :W02)

LO2 can identify and formulate complex tasks and problemshelatedytis and synthes
electric issues described by integral and differential equations (EL3_U03);

Lo3 can choose an effective method to pobl#ean described by integral and differential
(EL3_U04);

Lo4 realises and feels the need for further education, for improving his/her professio
competence connected with mathematical methods applied in electricalléndiféeri]

reg?:ri]%es: 1. Lehner G.: Electromagnetic field theory for engineers and physicists. Springer

2. Kincaid D., Cheney W.: Numerical analysis. John Wiley & Sons. Polish
Warszawa, 2006.

3. Sikora R.: Teoria pola elekfyostycznegd/NT, Warszawa, 2006.

4. Jabt onski P. Met oda el ement 6w br z
Wydawni ctwo Politechniki Czestochow

5. Bolkowski S., Sikora J., Skoczylas J., Sroka J., Stabrowski M., Wincenciak S
metody analizy pelektromagnetyczn&@blT, Warszawa, 1993.

6. Kgacki E., Mat ol epszy A., Romanowi c
Pol itechni ki tédzkiej, to6dz, 2000.

7. Landau L.D., Lifsic E.M.: TeoridPphd,. Warszawa, 2009.
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Methods of assessinigarning outcome:

Type of class where
outcomes are assesq

LO1 assessment of homework and final written test; L

LO2 assessment of homework and final written test; L

LO3 assessment of homework and final written test; L

LO4 assessment of homevamidk final written test. L
A S TR TE.

bae: 30122014 coordinator. Wi € S Gaw DPSe.tPa.D.s o

Bogus Gaw.SB.Ph.D.y G
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Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full time

Module name Electronic equipnme devices

Module type: optional Semester: 4 ECTS: 2 Module ID: ES3D W44 02

Number of
hours:

L-30 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites -

Aims and
objectives:

Acquaint students with selected kinds of electronic equipments and moofedesits
them.

Assessment: written final test.

Module conter Main conception and structures of electronic equipment. Kinds of electronic

amplifiersclasses and regimes of work, methods of designing. LC and crystal osci

Analognodulations: AM, PM, FM, structures of modulators and demodulators. P
methods.

Automatic gain control and automatic frequency control. PLL in electronic devices
Modern CAD methods of electronic devices. Modelling and optimisatioretiekes.
Perspectives of development CAD methods.

Wireless communication systems idea. Radiocommunication channels multiplexin
Examples of radiocommunication systems.

Learning
outcomes:

The student who has passed the module assessment:

LO1 has a detailed and theoretically founded knowledge of the electroniElegjuigaignt
LO2 has advanced knowledge about modelling of electronic(BEqGipwient EL3 W02)
LO3 has knowledge about scientific researches in electronic equiptBelt@Bea (
Lo4 able to acquire and integrate information from literature and other sources and
selection and interpretation of this inforEla8idoQ1, EL3 K01
Basic . i i g i
e 1. Alencar M., da Rocha V.C.: Communication systgers2@piin

2. Besser L.., Gilmore R.: Practical RF circuit design for modern wirelesss syste
Artech House 2003.

3. Horowitz P., Hill W., The art of electronics. Cambridge University Press 1998.

4. Gray P.R., Hurst P.J., Lewis S.H., Ri&erAnalysis and Design of Analog In
Circuits, Wiley 2009
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. . . Type of class where
Methods of assessing a learning outcome: outcomes are assesd

LO1 written final test; L

LO2 written final test; L

LO3 written final test; L

Lo4  writtenifal test. L
Department: Department of Telecommunication: Tutors:  G. Czawka

and Electronic Equipment

Date:  30.01.2015 Coordinator: prof. Giennadij Czawka
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Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics andtype-

PhD degree, full time

Module name

Methods and algorithms of artificial intelligence

Module type:

optional Semester: 4 ECTS: 2 Module ID: ES3D W44 03

Number of
hours:

L-30 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites

Aims and
objectives:

to familiarise students with theoretical principles of the methods and algorith
intelligence (Al): artificial neural networks, fuzzy logic and fuzzy systems, evoluti|
and rough sets.

to familiarise students with typicatadéipps of Al in engineering problems, e.g.:
modelling and identification, control and diagnostics in technical systems, a
multidimensional mapping, pattern classification and recognition, time series pred

Assessment:

Oral owritten test.

Module conter

Basic concepts and terms of computational intelligence, knowledge representati
support systems. Typical applications of Artificial Intelligence. Machine learn
systems.

Models of an artificialmoa, architectures and training methods of feedforward neu
Radial Basis Functions (RBF) neural netwearkgasisihg networks: Kohonen maps &
networks. Application of neural networks: approximation of multidimensionaictiapj
classification, signal processing, modelling of dynamic systems.

Basic concepts and terms of fuzzy systems, fuzzy sets and fuzzy relations. Fuz
systems for pattern recognition, modelling, classification and cdioizoy $aims
architectures and training.

Basic concepts of genetic algorithms: methods of chromosome construction, g4
selection methods, population models. Application of genetic systems. Evolutios
principles, tuning, applications.

Basic concepts of rough sets: data representation, relations, attributes, meth
reduction. Approximation of rough set family, rough classification algorithms. M
reasoning. Application of rough sets to pattern and dai#ociassifi

Leaming - The student who has passed the module assessment:

Lol has advanced knowledge concerning the basic methods and algorithms of arti
(EL3_WO01);

Lo? has theoretical knowledge gathered from scientific pabficatioing the application of
solve engineering problems in his/her area of research (EL3_W02);

Lo3 can formulate complex problems concerning the application of selected Al meth
the area of his/her research (EL3_UO03);
understals and feels the need for increasing his/her professional competenc

LO4 analysing the latest achievements of artificial intelligence concerning the repre

area (EL3_KO01).
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Basic

1. Berkan R. C.: Fuzzy systems desigiplpsinbuilding fuzén rule bases. The Ins

feferences:  of Electrical and Electronics Engineers, New York, 1997.
. Cherkassky V.: Learning from data: concepts, theory, and methods. John V|
Hoboken, 2007.
. Haykin S.: Neural networks: arebamsive foundation. PreHiédie Upper Saddle R
1999.
. Jensen R,: Computational intelligence and feature selection: rough and fuz
John Wiley and Sons, Hoboken, 2008.
. Norgaard M., et al.: Neural networks for modelling araf dgntolic systems
practiti oner Verlaghlomddnb20@k . Spri nger
. Poli R., et al.: A field guide to genetic prograoimiargerprises, 2008.
. Rutkowski L.: Metody i techniki sztucznej inteligencji: inteligencja dbW¢ixy
Wargawa, 20009.
Methods of assessing a learning outcome: Tvpe of class where |
LO1 oral or written exam; L
LO2 oral or written exam; L
LO3 oral or written exam; L
LO4 oral or written exam. L
Department: Department (_)f AutomatittiGb Tuors: M. Swiercz
and Electronics
Date:  14.01.2015 Coordinato: pr of . Mi r os Gaw
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Faculty of Electrical Engineering

Study
programme:

Degree level

and type: PhD degree, full time

electrotechnics

Module name

Dynamical systems witheertain parameters

Module type:

optional Semester: 4 ECTS: 2 Module ID: ES3D W44 04

Number of
hours:

L-30 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites

Aims and
objectives:

to introduce students to the basic methods of analysis of dynamie@thsysteert
parameters whose values are known with an accuracy of numerical intervals.

to familiarise students with example issues of control theory and the theory of elg
the systems with uncertain parameters.

Assessment:

writtertest, discussion in class.

Module contetr

Description of dynamical systems with uncertain parameters. Introduction to the
analysis, arithmetic operations on interval real and complex numbers.

Robust stability analysis of familidgraicteristic polynomials with coefficients lingd
multilinearly dependent on uncertain parameters. Kharitonov's theorem and the e

Frequency analysis of linear electrical circuits with uncertain parameters. Comp
determinghenvelopes of interval transfer functions families. Frequency character
of a family of second order passive filters.

Learning
outcomes:

The student who has passed the module assessment:

LO1

has advanced theoretical knowledge of seltictet$ f analysis of dynamical syste
uncertain parameters (EL3_WO01);

LO2

has a good knowledge of selected methods of frequency analysis of second ord
with uncertain parameters (EL3_W02);

LO3

can make a critical evaluationeafrobsresults (EL3_U02);

LO4

understands and feels the necessity of lifelong learning, improving profession
skills, getting to know recent developments in the field of his/her scientific discipli]

Basic
references:

1. Bi a$as Odporna stabilnosé¢ wielomia
Kr akow, 200 2.

2. Bust owi cz M. : Stabil nos$¢ ukt adodw
Wydawni ct wa PB, Bi atyst ok, 1997.

3. Bust owi cz M. : Fr e g weaer RC seriess girauits svéhs un
parameters. Computer Applications in Electrical Engineering (red. R.
Wydawni ctwa Politechniki Poznanski e

4. Gal i as Z.: Met ody arytmetyki Wydavenidty
Uczelniane AGH, Krakow, 2003.

5. Oprzedkiewicz K.: Praktyczne stero
ipar amet r ami roztozonymi . Wydawni ct

6. Dubravska M., Harsanyi L.: Control of uncertam Sygsteal of Electrical Enging
vol. 58, no. 4, pp. 2281, 2007.

7. Bhattacharyya S. P., Chapellat H., Keel L. H.: Robust control: the param
Prentice Hall PTR, New York, 1995.
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Methods of assessing a learning outcome:

Type of abs where th
outcomes are assesq

Lol written test; L
Lo2  written test; L
Loz discussion in class; L
Lo4  discussion in class. L
Department: Department (_)f Automatic Control Tuors: A, Ruszewski
and Electronics
Date:  18.12.2014 Coordinator: AndrzeRuszewski, Ph.D.
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Faculty of Electrical Engineering

orooramme: €lectrotechnics e PhD degree, full time

Module name Theory of fractional systems

Module type: optional Semester: 4 ECTS: 1 Module ID: ES3D W44 05
Namberof  L-15 E-0 LC-0 P-0 SW-0 S-0

hours:

Prerequisites

Aims and
objectives:

to acquaint students with selected problems and methods of analysis-tohecmti
discretg¢ime fractional systems;

to acquaint them with the mathematicéihgmoéi&lactional linear andinear systems;

to acquaint students with the application of the methods for fractional lileea
systems in electrical engineering and automatic control systems. The methods

linear and ndinear electrical circuits. They will be also extended to descriptor fr
and noflinear systems.

Assessment:

final written test.

Module conter

Analogy and differences in continuous and-toliseratelysis of standard and fra'l
sysems. Generalised dynamical fractional cotitimicarsd discrdtme linear syste
Definitions of Euler gamma function and.éffigagunction and their properties. Defi
fractional order differeirttagral. Solution of state spacéi@uaf continudirme fraction
linear system. Definition-ofder backward difference of ditionetesystem. State sy
equations of discrétee linear systems and their solution.

Stability and stabilisation of linear framiil@nadystemBractical stability of fractinukd
linear systems. Practical stabilisation of discrete time systems with the use of
Positive fractional order contiimoesaind discrdtme systems. Descriptor positive frg
systems.

Learning
outcomes:

The student who has passed the module assessment:

LO1 has a good basic knowledge of fractional order difference andtBfenédtiaE( 3 WO
LO2 is well able to describe and analyse fractional order dynamiédl3yéteghs (
LO3 isable to use the acquired knowledge to research and solve practi€lJrozms (
Lo4 has a need to setfucate and develop in the field of modern automatic control anq
theory to solve practical probin3s KO1
fBaSiC_l.Kaczorek T.: Wybrane zagadnienia t g
fIerences: politechni ki Biatostockiej, Biatyst
2.0stalczyk P.: Zar ¥y s atrkaocvheugnok u u tr aOficknd
Wydawnicza Poliéte2BbfObki tdédzkiej, 4

3. Kaczorek T.: Selected problems of fractional systems theory. Springer, Berlin,
4. Podlubny I.: Fractional differential equations. Academic Press, London, 1999.
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Methods of assessing a learning outcome:

Type of class where
outcomg are assesse

Lo1  final written test; L
Lo2  final written test; L
LO3 observation and discussion during lectures; L
LO4 observation and discussion during lectures. L
Department: Department (_)f Automatic Control Tuors T, Kaczorek
and Electronics
Dae:

30.01.2015 Coordinator: prof. Tadeusz Kaczorek
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Faculty of Electrical Engineering

proztfadny]me: electrotechnics Djﬁéet%i‘:’e' PhD degree, full time

Module name Modern metrology

Module type: optional Semester: 4 ECTS: 1 ModuléD: ES3D W44 06
Numberof | .15 E-0 LC-0 P-0 SW-0 S-0

hours:

Prerequisites -

Amsand t 0 bring to student’'s attention the
objectives: research:

to familiarise them with thegifendhe application and development of metrology;
to introduce them to the scope and matter of legal metrology.

Assessment: Written test.

Module conter The accuracy of measuring systems. The use of specification data of instrumen
anaysis of an experiment. New trends in measurement instrumentation devel
instruments advantages and disadvantages. Remote measurements, e.g. with t
Internet. The legal aspects of measurements. Standardisation and dé#liattancC
procedure of notification.

Learning

outcomes: 1 he student who has passed the module assessment:

LO1 can estimate the effectiveness of applied measurin(Engthdel);

LO2 describes the basic elements of the legal metrologs@mifitace in research (EL3_

LO3 is able to discuss metretelpted problems in his/her field of research (EL3_WO01);

LO4 names and describes modern trends in metrology (EL3_WO02, EL3_KO01).

refi?:ri]%es' 1. Praca zbiorowa: Transversepliies in metrology. French Colfelketoology, Wil

dostepne na stronach http://7onlinel
2. Wheeler A. J., Ganji A.R.: Introduction to engineering experimentation. Prenti
2006.

Materiaty sekcji TC4 | MEKO Nrmentatibnis.i e
Wybrane artykuty publikowane w czas

Wybrane polskie normyERNSO 9001:2001 N 1SO 14001:1998;NPN8001:2004

Guide to the expression of uncertainty in measifersjianpoprawiona9 1 , d
na stronach www.bipm.org.

7.Biul etyn Gt édwnego Urzedu Miar.

o gk w
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Type of class where

Methods of assessing a learning outcome: outcomes are assesd

Lol written test; L
Lo2  written test; L
LO3 assessment of sHheuglassest s’ part. L
Lo4  written test. L
e gy T -kl W Wl
Date:  28.01.2015 Coordinator: J ar o0s Gaw Mak al

’
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Faculty of Electrical Engineering

Study
programme:

Degree level

electrdechnics and type:

PhD degree, full time

Module name Analysis and synthesis of nbnear systems

Module type: optional Semester: 4 ECTS: 1 Module ID: ES3D W44 07

Number of
hours:

L-15 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites -

Aims and
objectives:

to acquaint students with selected methods of analysis of geometrical approach t
of nodinear systems.

Assessment: final written test.

Module conter | jnear spaces. Operators in linear spaces.

Liederivative of scafanctions. Hwacket of vector fields.

Involutive and invariant distribution. Linearisatoydesfriolinear systems.
Diffeomorphism and controllability matriirefaraystems.

Observability matrix oflim@ar systems.

Reduction abrlinear systems to canonical forms. Linearisatidmedmsystems thro
changing the basis andimear feedbacks.

Synthesis of nfinear systems by means ofimear feedbacks. Decoupling dineaq
systems.

Learning
outcomes:

The atdent who has passed the module assessment:

LO1 has a basic knowledge of fractional order difference and Eifferérabl EL3 W02)

LO2 has an advanced knowledge in the methods of description and analysis of
dynamical systeris 8 W02, EL3_W0Q3)

Lo3 is able to use the knowledge in the research of practical problems and to solv
(EL3_U02)

Lo4 has a need to setfucate and develop in the field of modern automatic control anq
theory to solve practicdllprosEL3_KO01)

fBaSiC_l.Jordan AL, Kaczor ek T. , Myszkowski

feIerences Wy dawni ct wo Politechni ki Biatostock

2. Isidori A.: Nonlinear control systems. Springer, Berlin, 1995.
3. Maino R., Tomei P.: Nonlinear control design. Prentice Hall, London, 1995.

4. Conte G., Moog C.H., Perdon A. M.: Algebraic methodsdar oomtrol syste
Springer, London, 2010.
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Type of class where

Methods of assessing a learning outcome: outcomes are assesd

Lo1 final written test; L
Loz final written test; L
LO3 observation and discussion during lectures; L
LO4 observation and discussion during lectures. L

Department of Automatic Control

Department: )
and Electronics

Tutors: T, Kacarek

Date:  30.01.2015 Coordinator: prof. Tadeusz Kaczorek
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Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full time

Module name

Selected aspects of electric shock protection

Module type:

optional Semester: 4 ECTS: 1 Module ID: ES3D W44 08

Number of
hours:

L-15 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites

Aims and
objectives:

to acquaint students with the phenomenon of electric shock and the threat associl
of electra equipment;

to help students acquire skills necessary to protect oneself agahstketewdrio orgar
work with high voltage systems in a safe way

Assessment:

final written test.

Module conter

Electrishock risk. Man and the circuittiemurrent. Effects of electric current flow {]
living organism. Permissible touch current for people and dimensioning the critg
measures against electric shock.

Objectives of protection against electric shock. Measureofymee normal and
conditions (indirect contact protection) in low voltage installations.

Electric shock protection in installations exceeding 1 kV.
Standardisation processes and instruments for the protection against electric sho

Learning
oucomes:

The student who has passed the module assessment:

LO1 has an advanckdowledge of measurethfeprotectioagainselectric shockl(3 WO01);
has a detailéshowledge, obtained in particular from guidnitftions, of the effettisuch
LO2 current sho@dndthe ways of protectigrainst such shoclksicharea source gfarticulg
(EL3_W02);
is able teffectivelgbtainselect, anithterpret information reledgte organisatiorsaffe an
LO3 efficientwork with the useegfctrical equipmentd protection against electric hartia,
variety of sourcéscludingp foreign languages3 U01);
understandbe objectivesalectric shock protectindfeels thaecessity of lifelong lear
LO4 improvingrofessionabmpetenceanalysinthe latest developmeeiated to theafety an
reliability @lectricahstallations and power netyielrlss K01);
LO5 is able toecognise aridrmulateomplex tasksd problems associatedtiegafety of

installationsidpower networisL3_UOEL3_KO2
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refi?;i]%es_ 1. Lejdy B.: Instalacje elektryczne w obiektach budowlanych. WNT, Warszawa, 2
* 2. Markiewicz H.: Instalacje elektryczne. WNT, Warszawa, 2008.
3. PN-HD 60364 Instalacje elektryczne niskiegognaadrnaa wieloarkuszowa.
4. PN-E-05115: 2002 I nstal acj e el ektro
wyzszym od 1 KkV.
5. PNEN 50522:2011E Uziemienie instal
onapieciu wyzszym od 1 kV.
6. PNEN Q9361 : 201 1E Il nstal acj e el ektroen
wyzszym-Caxdk s KKV Postanowienia ogol
7. Seip G. G.: Electrical installations handbook. John Wiley & Sons, New York, 2
8 PN-EN 61140: 2005 P iQecenh rporngad epmr zeel de kpt or
i nstalacij. [ urzgdzen.
9. Hofheinz W.: Fault current monitoring in electrical installadiatiens, applications
methods of measuring residual current in AC and DOnsitstasisiual current mes
(RCMs) according to IEC 62020 an other international standerds20DE
10.Morrison R.: Grounding and shielding in facilities. John Whan& @k&n$990.
Methods of assessing a learning outcome: Type of class where |
Lo1 final test; L
LO2 final test, discussion; L
LO3 final test, discussion during the lecture; L
LO4 discussion during the lecture; L
LO5 discussion during the lecture. L
Department of Electrical Power
Department: Engineering, Photonics Tutors: M. A. Sulkowski
andLighting Technology
Date: 30.01.2015 Coordinator: Marcin A. Sulkowski, Ph.D.
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Faculty of Electrical Engineering

proztfadny]me: electrotechnics Djﬁéet%i‘:’e' PhD degree, full time

Module name Fractional eledtal circuits

Module type: optional Semester: 4 ECTS: 1 Module ID: ES3D W44 09
Numberof | .15 E-0 LC-0 P-0 SW-0 S-0

hours:

Prerequisites -

Aimsand Introduction to problems and methods of analysis of linear and someonlass
objectives:  electrical circuits described by differential equations of fractional order.
Assessment: final test.

Module conter |ntroduction to fractional order differential equations. Methods of descriptio

continuousme systems. Introtion to modelling. Modelling of basic elements off
circuits by the use of fractional equations. Memristor of standard and fractional o
the circuits with memristors. Extension of classical first order filters on fraudiots
analysis in time and frequency domain. Chaotic systems of standard and fraction3

Leaming - The student who has passed the module assessment:
Lol has good basis on their knowledge of fractional order differential and K& LB MW
EL3_WO02);
LO2 has advance knowledge in the method of analysis of simple fractional order filtg
and fractional order chaotic systems (EL3_W02);
Lo3 is able to use the knowledge in research of practical problems an&vin psobiag]
(EL3_U02);
Loa has a need to s@$truction and development his knowledge in modern automatic g
problems and in application of theory in solving practical problems (EL3_KO01).
fBaSiC ~ 1. Jordan A., Kaczorek T., MyszkowdkiPxear yzacj a ni el i n|
relerences: Wy dawni ct wo Politechni ki Biatostochk

2. lIsidori A.: Nonlinear control systems. Springer, Berlin, 1995.
Marino R., Tomei P.: Nonlinear control design. Prentice Hall, London, 1995.

4. Conte G., Moog C.H., Perdon A. M.: Algebraic methodisdar cmmrol syste
Springer, London, 2010.

w

5, Kaczorek T.: Wybrane zagadnienia td
Politechniki Bi atostockiej, Bi at yst
6. Ostalz y k P.: Zarys Faah kokvie g o 6 and iafickig
Wydawnicza PolitechniKki todzkiej, d

7. Kaczorek T.: Selected problems of fractional systems theory. Springer, Berlin,
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Type of class where ll

Methods of assessing a learning outcome: outcomes are assesd

Lo1  final test; L
Loz final test; L
LO3 observation and discussion during lessons; L
LO4 observation and discussion during lessons. L

Department of Automatic Control

Department: )
and Electronics

Tutors:  T.Kaczorek

Date:  21.02.2015 Coordinator: prof. Tadeusz Kaczorek
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Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full time

Module name English

Module type: optional Semester: 4 ECTS: 1 Module ID ES3D W44 10
Number of
houre: L-0 E-15 LC-0 P-0 SW-0 S-0

Prerequisites -

%Limsand_ to develop student’s reading and | i 4
objectives: materials necessary in conducting reseaezthim students.

to help students acquire competences necessary to follow discussions with for
describe research ad write summaries to scientific papers.

Assessment: @ term paper (a summary of a scientific article), a final test.

Moduleontent English for Specific Purpesestended technical vocabulary and word phrases con
Electrotechnics.

An overview of writing in the sciences. Writing a summary of a scientific article (e,

Language functions at a nggetinference: expressing opinions, agreeing, disagree
suggestions, socialising.

Suffixes and prefixes in technical English, compound nouns.
Grammar issuestrong verbs and active voice.

Technical English vocabulary of Greek and Latin origin
EnglisiPolish and PoliBimglish translations of scientific papers.

Learning

outcomes: 1 e student who has passed the module assessment:

knows extended technical vocabulary and word phrases connected with thq

“t (EL3 W02, EL3_ W05, RD3);

understands scientific papers, writes a summary of a scientific paper (EL3_

Y92 EL3_Uo7);

LO3 knows grammar used in scientific papers (EL3_UO01, EL3 _KO01);

LO4 translates Polish to English and vice versa (EL3_U07, EL3_ K02, EL3_KO05).
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Basic
references:

1. Macpherson R.: English for Academic Purposes. PWN, Warszawa, 2007.

2. McCarthy M.: Academic vocabulary in use. Cambridge University Press, Cami
3. Bonamy D.: Technical English 3. LeRgaraon Education, Essex, 2008.

4. Armer T.: Cambridge English for Scientists. Cambridge University Press, Can
5

. Ibbotson M.: Cambridge English for Engineering. Cambridge University Pre
2008.

6. Hewings M., Thaine C.. Cambridge Academic English.e Ganneidgy Pre
Cambridge, 2008.

7. MacKenzie 1.: Professional English in Use: Engineering. Cambridge Un
Cambridge, 2009.

8. Chadaj S.: Jezyk angiel ski zawodow
WSIP, Warszay2013.
9.Sl eszynska M.: Get Ready for Techni

10. http://online.stanford.edu/Writing_in_the_Sciences_Fall_2014
11. www.uefap.com

12.Specialist and technical dictionaries e.g. weietmch http://pl.glosbe.
http://megaslownik.pl

Type of class where

Methods of assessing a learning outcome: outcomes are assesd

LO1 a technidaand academic vocabulary test; E

LO2 a summary of a scientific paper; E

LO3  agrammar test; E

LO4 oral and written translations of scientific materials. E
Department: Foreign Languages Centre Tworss M. Sl eszyfiska

Date:  30.12.2014 Coordinatorr Mo ni ka Sl eszy oes II
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http://www.uefap.com/

Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full time

Module name

Unconventional energy sources

Module type:

optiona Semester: 5 ECTS: 2 Module ID: ES3D W55 01

Number of
hours:

L-30 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites

Aims and
objectives:

to learn the construction, operation, and measurement methods of photovoltaic cé
to describe thearhcteristics of photovoltaic, wind, tidal flows and water;
to present of systems using heat pumps and geothermal sources;

to present of fuel cells and energy storage energy potential;

to present of nuclear energy possibility.

Assessment:

final writtende

Module conter

Methods and technologies using solar energy. Photovoltaic effect. Photovoltaic c4

Photovoltaic power plants, wind, tidak elassic and peak. The use of biomass for
Hybrid power plants.

Heat pumps. Gleetmal sources and their use.

Fuel cells.

Energy accumulators.

Nuclear power.

Prospects for the development of energy generation using renewable sources.

Learning
outcomes:

The student who has passed the module assessment:

describes construction,raten and measurement methods of photovoltaic cells

“t (EL3_WO01, EL3_W02);

LO2 defines properties of PV plants, wind plants, tidal and water plants (EL3_WO02, E

Lo3 describes systems using heat pumps and geothermal sources, denh@vstizaeessah
applicability (EL3_W02, EL3_U03);

Lo4 describes and explains principle of operation of fuel cells and energy storage, 4
possibility of its use in energetics (EL3_WO01, EL3_WO02, EL3 U022, EL3 UO03);

LO5 discusses risks amehefits of nuclear power (EL3_UO01, EL3_KO01, EL3 K02, EL3 K

L6 shows development perspectives of energy generation using renewable sou

EL3_KO1).
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refi?;i]%es_ 1. LewandowsKki W. M. : Proekol oggWNTz20E. 9
* 2. KlugmanRadziemska E.: Fotowoltaika w teorii i praktyce, Legionowo, BTC, 20
3.Tytko R.: Odnawialne Zr6dta energi.
4 KubowsKki J. Nowoczesne el ek,t rimevngie
ekologia, koszty. Wydawnictwo Natikegtmiczne, Warszawa, 2010.
5. Luo, Fang Lin.: Renewable energy systems : advanced conversion ted
applications, Boca Raton : CRC/Taylor & Francis, 2013.
6. Da Rosa, Aldo Vieira: Fuedtals of renewable energy processes, Amsterdam
EElsevier/Academic Press, 2009.
Methods of assessing a learning outcome: Type of class where |
LO1 final written test; L
LO2 final written test; L
LO3 final written tes L
LO4 final written test; L
LO5 final written test; L
LO6 final written test. L
Department of Electrical Power
Department: Engineering, Photonics Tutors: M. Zajkowski

and Lighting Technology

Date:

21.02.2015 Coordinator: prof Andr zej Zaj nc
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Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full time

Module name

Advanced methods of analysis and synthesis of drive systems

Module type:

optional Semester: 5 ECTS: 2 ModuléD: ES3D W55 02

Number of
hours:

L-30 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites

Aims and
objectives:

to acquaint students with modern knowledge of selected problems of analysis
drive systems;

to help students acquire the ekiltarrying out comparative sensitivity and robust
different drive systems, formulating the laws of adaptive control, using identificd
control drive systems;

to enable students to acdudraskillsf independent thinkingcreativactiorwhersearchin]
for nevideas antechnical solutions;

Assessment:

final written test.

Module conter

Introduction theanalysis and synthedithe DC and AC drive systems
Synthesis dfive systemsingcascadstate method.

Diret Lyapunov method driperstability as the leadileghods of analyaisd synthesis
drive systems

Methods of selectamyd evaluatirige quality ¢iie selectionf quadratic forms candidat
forLyapunofunction

The use dhedirectLyapunomethodor the analysisrebistancdrivessystem@nfast an
slow parameter change§pplication dhe direct Lyapunowethodfor theformulatiomf
adaptive control methabtbntification addcouplingf drive systems.

The use dimescalesepartion methddrthesimplifiednalysis and synthesidrivie syster
andformulation of the lafvadaptation.

Learning
outcomes:

The student who has passed the module assessment:

has a wetjrounded, theoretichliged knowledgelated tahe methods of analysisd

Lot synthesief nodineaidynamical syste(B$.3 WOZEL3 UO1

Lo? can solve complex tasks and problems connectednaiystbésensitivity and robusti
ofdrive systemEI(3 UOZEL3 U4

Lo3 can solve complex tasks awthlgms connected wvifth adaptiveontroland paramete
identificatidn drive syster(tsL3_U03);

Lo4 has the ability to think creatively, and solve scientific and technical problems

(EL3_U03, EL3_U04, EL3_KO1).
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Basic
references:

1. Alatakoon S.: Digital control techniques for sensorless electrizalMirelts. Verl
Saarbruecken, 2009.

2. Or t okvsvkaal ska T. : Bezczujni kowe ukt g
Wydawnicza Politechniki Wroctawski e

3. Krzemi nski Z. : Cyfrowe st Wydawmiatwoi Peliteci
Gdanskiej, Gdansk, 2001.

4. Vukosavic S. N.: Digital control of electrical drives. Springer, New York, 2007.

5, Kazmi er kowsKkii M. P. ., Kr posvér rel@atronids,. sele
problems. Academic Press, Amsterdam , 2002.

6. Veltman A., Pule D. W. J., De Doncer R. W.: Fundamentals of electrical d
Berlin, 2007.

Type of class where

Methods of assessing a learning outcome: OUlCOmMeare assesse

LO1 final written test; L

LO2 final written test; L

LO3 final written test; L

Lo4  final written test. L
Department: Department of Power Electronics Tutors: M. Dubowski

and Electric Drives

Date:

12.01.2015 Coordinator: prof. Marian Rodbubowski
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Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full time

Module name Application software for the analysis and design of drive systems and inverters

Module type: optional Semester: 5 ECTS: 2 Module ID: ES3D W55 03

Number of L-30 E-0 LC-0 P-0 SW-0 S-0

hours:

Prerequisites -

Aimsand to acquaint students with selected applications used for the design and ang
objectives: - a|actronics systems, and electroshielectric drives.

Assessment: Submission of a project, evaluatieriagfsinvork with software.

Module conter Use of programs for projects and technical documentation regarding power
industrial automation. Aided design usaigds€AE applications, including the ang
design activities (simulation), power electronics systems, power electronics mod
issues.

Use of Matleimulink together with examples of the use of additional libraries (
oveview of selected elements from the SimPowerSystems library such as: md
machines (DC and AC), transformers, RLC elements, wired lines, generators, si
controlled and uncontrolled rectifiers, measuring circuits ofagarant poer. The de
of functional blocks in M&latulink to implement the advanced control algorithm
processing using the C/C++ programming language.

Learning

outcomes: 1 e student who has passed the module assessment:

has a gootheoretical knowledge of computer aided analysis and design of pow

Lot converter and drive systems (EL3_W02);

has the ability to solve complex tasks and problems associated with his/her sc

Y92 (EL3_U03, EL3_U04):

LO3 is ablgo create reports of research and documentation including test results, (EL3

LO4 understands and feels the necessity of lifelong learning (EL3_KO01).

Basic 1. Mrozek B., Mrozek Z.: Matlab i Sinpuink adni k uzyt kowni kg

references:

22Brzéoska J.: Cwiczenia z automatyki
3.tysakowska B., Mz vy k G. : Ko mp ut eacjion
Srodowi sku MATLAB/ Si mul i nk. Of i cyn
2005.

4 Messner W. C. , Til bury D. M. : Contr oA
Wesley, Menlo Park, 1999.

5. Bi smor D.: Pr ovesterawamavmani 2e dzisda eimoé me {
2010.

6. Mohan N.: Advanced electric drives: analysis, control, and modeling using N
J. Wiley and Sons, Hoboken, 2014.

7. Alkin O.: Signals and systems: a Matlab integrated approaglor @& Ancis, B
Raton, 2014.
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Type of class where

Methods of assessing a learning outcome: outcomes are assesd

Lo1 evaluation ofdtass work and the project; L

LO2 evaluation ofdtass work and the project; L

LO3 evaluation ofdtess work and the project; L

LO4 evaluation ofdtass work and the project; L
Department: Department of Power Electronics Tuors: M. Korzeniewski

and Electric Drives

Date:

___prof. Andrzej Sikorski,
07.12.2014 Coordinator: Marek Korzeniewski, Ph.D.
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Faculty of Electrical Engineering

proztfadny]me: electrotechnics Djﬁéet%i‘:’e' PhD degree, full time

Module name Electric power networks

Module type: optional Semester: 5 ECTS: 2 Module ID: ES3D W55 04
Numberof — 1-30 E-0 LC-0 P-0 SW-0 S-0

hours:

Prerequisites -

Aims and
objectives:

to familiarise students with classical and modern design solutions and phenom
electric power networks.

Assessment: Written exam;

Module conter Purpose and trends of develwpofetransmission and distribution electric power

Modern power lines and substations.
Analysis of phenomena occurring in power networks in normal and fault condition]
Causes and effects of disturbance in electric power networks anitsreéthiodsio.
The effect of deformation currents and voltages on the work of elements of powel
Analysis of cooperation of networks with distributed power sources.

Energy efficiency of particular elements of power networks. Power asd éanelggtl
power networks.

Electric shock protection in medium and high voltage electrical networks.

Leaming — The student who has passed the module assessment:
Lol identifies and describes modern technologies used in transmisgifnutiand pdisf
networks (EL3_W02);
Lo? defines and describes basic phenomena concerning electricity networks (EL3_]
EL3_UO03);
Lo3 describes disturbances occurring in electricity grids and is familiar with the methd
their negave effects (EL3_UO03, EL3_U04).
Basic 1. Grigshy L.: Electric power generation, transmission, and distribleiglor &ang
feferences:  Boca Raton, 2012.
2.Génen T.: El ectric power /Taylors& Frandisu 8
Raton, 2008.
3. Crappe M.: Electric power systems. Wiley, London, 2008.
4. Kothari D.P., Nagrath 1.J.: Modern power systenMa@igsisdill, Boston, 2003.
5. Niebrzydowski J.: Sieci elektroenerge®yozhei t e c hni ka Bi at o
Methods of assessing a learning outcome: 1vpe of class where |
LO1 written exam; L
LO2 written exam; L
LO3 written exam. L
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Department of Electrical Power

Department: Engineering, Photonics Tuors: G. Hotdynski, M,
andLighting Technology
Date:  12.12.2014 Coordinator: Gr zegor z Ho Gdy cef
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Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full time

Module name

Inteligent lighting

Module type:

optional Semester: 5 ECTS: 1 Module ID: ES3D W55 05

Number of
hours:

L-15 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites

Aims and
objectives:

to familiarise students with the physiology of vision, .

to familiarise themith the physics of light emitted by modern light sources and t
photometrical and colorimetrical parameters of light sources;

to acquaint them with the rules for the measurement of optical radiation of lig
luminaires in labargtand real environments;

to present trends in modern lighting technology.

Assessment:

written test;

Module conter

1. Vision and eye adaptation.

2. Modern light soureenstruction and operation parameters.

3. Photometric, colorimetric anttield characterisation of light sources.
4

. Advantages and disadvantages of electroluminescent light sources compared
sources.

Measurement of optical radiation.
6. Fixtures, fittings and lighting systems.
7. Interior and exteriatelligent lighting.

o

Learning
outcomes:

The student who has passed the module assessment:

LO1 can analyse the degree of adaptation of the eye to the light conditions (EL3_WO01

LO2 lists and describes the principle of operation of rhbdeurdes (EL3 W02, EL3]|
EL3_U02, EL3_KO01);

LO3 can classify luminaires and lighting systems (EL3_UO02);

LO4 can classify optical measurement devices (EL3_UO02);

LO5 can describe the trends of development and the possibilities of appiigaterhodlagit

(EL3_U03, EL3_KO01, EL3_KO03).
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fBaSiC 1.Praca zbiorowa: Tec-Hhmifloa mawioet | rPa | 'y
relerences:  \warszawa, 2013.
2. Brandi u. : Lighting desi gn: userrHBaselc20(qy
3. Koshel R. J.: lllumination engineering: design with nonimagong optics. John
IEEE Press, 2013.
4. Russell S.: The architecture of light: a texbook of procedures and practises f|
interior designer, agttlhg designer. Conceptnine, 2012.
5. Palmer J. M.: The art of radiometry. SPIE Press, monograph vol. PM184, 2004
6. Whitehead R.: Residential lightning: a pratical guide to beautiful and sustainal
Wiley and Sons, 2008.
7. Sansoni P., Matelli L., Farini A.: Sustainable indoor lightinig. Springer, 2015.
8. Kitsinelis S.: Light sources: technologies and applications. CRC Press, 2010.
9. Polskie normy: 8Nl 15193:2010,-EN 13201:2012,-EN 13032:2010.
10.Schubert E. F.: Lightitting diodeSambridge University Press, 2006.
Methods of assessing a learning outcome: Tvpe of class where |
LO1  written test; L
LO2 written test; L
LO3 written test; L
LO4  written test; L
LO5  written test. L
Department Bfectrical Power
Department: Engineering, Photonics Tutors: |, Fryc
and Lighting Technology
Date:  30.12.2014 Coordinator: Irena FrycD.Sc., Ph.D.
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Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full ten

Module name

Transmission of electromagnetic waves

Module type:

optional Semester: 5 ECTS: 2 Module ID: ES3D W55 06

Number of
hours:

L-30 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites

Aims and
objectives:

to acquaint students with the issakwbdbmagnetic wave transmission in wave guid]
free space in a high frequency range.

to enable students to acquire knowledge and skills in the analysis and suitable
means of transmission of waves.

to help students make conseedf relations resulting from mathematical models.

Assessment:

homework and a discussion.

Module conter

Fundamental equations of electrodynamics. Media types. Wave equations. Prop
wave in a lebss and lossless dielectric, tharigss Discussion of the causes of wavd
losses. Polarisation of plane wave. The applicability of the concepts of curref
impedance. Electromagnetic field in real conductors, the skin effect.

Electromagnetic waves in the TEM an@iEEMdsies. Structure and characteristics of
plane wave guides.

Propagation of electromagnetic waves in waveguides usinglaeparaliejuide as
example. Wave types and modes. Features of waves inside waveguides.

Transmission and recemioalectromagnetic waves. Electromagnetic field distribll
vicinity of the Hertz dipole. Radiation zones. Parameters of antennas. The radiati
wire antenna. The impact of the Earth's surface. Selected antenna structures.

Presention of sample results of analysis of wave radiation, propagation and sci
using numerical methods (the finite element method, the method of moments).

Leaming - The student who has passed the module assessment:

Lol has an advancekhowledge of the fundamentals of the mathematical deg
electromagnetic fields (EL3_WO01);

LO2 has a good theoretical knowledge of details related to waveguide and ante
(EL3_W02);
can effectively gain information associatih@ weahsmission of electromagnetic way

LO3 various sources, including publications in foreign languages, and make a prop
interpretation of this information (EL3_UOQ1);

Lo4 can recognise and formulate complex tasks and problems tiedatEdnsmission
electromagnetic waves (EL3_UO03);
understands and feels the necessity of lifelong learning, improving professional a

LO5 skills, and analysing the latest developments related to the transmission of electrd

(EL3_KO1).
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Basic

1. Collin R.E.: Foundations for microwave engik&#tiRgess, Piscataway, 2001.

references: . . . . |
2. Dobrowolski JTechni ka wi el ki ch czestotl
Warszawskiej, Warszawa,.2001
3. Guru B.S., Hiziroglu H.R.: Electromagnetic field theory fundamentals. Cambj
Press, Cambridge, 2004.
4. Milligan T. A.: Modern antenna di&slighh Press, J. Wiletgrscience, Piscataway, 2(
5, Rost oniec S.: P o dOficyra Wydavinieza Ratiteckniki WaansZ
Warszawa, 2006.
6. Elliott R. S.: An introduction to guided waves and microwave ciretiadl, Riaervimdy
1998.
7. Gal was B.: Podstawy techni ki wielKki
Methods of assessing a learning outcome: Type of class where |
LO1 homework and a discussion; L
LO2 homework and a discussion; L
LO3 homework and a discussion; L
LO4 discussion; L
LO5 discussion. L
Department: Department of Telecommunication: Tuors: K. Aniserowicz

and Electronic Equipment

Date:

11.12.2014 Coordinator: prof.Karol Aniserowicz
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Faculty of Electrical Engimering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full time

Module name Control and operation of power systems

Module type:

optional Semester: 5 ECTS: 1 Module ID: ES3D W55 07

Number of
hours:

L-15 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites

Aimsand to acquaint students with processes and faults that occur in power systems
objectives: - g nervision and control of power systems;
to introduce the controlling methods of active power and freqaearty ygattaige powe
to study the causes of faults and the plans for the defence and restitution of powe
to acquaint students with the idea of Al application in power system control and o
Assessment: final written test.
Module conte Role and concern of power system control and operation. Control and operation |
load nodes.
Transfer of data and SCADA systems in power systems.
Automatic control of active power and frequency and reactive power and voltage.
Selectetssues concerning power system defence and restitution.
Al techniques in power system control and operation.
Leaming - The student who has passed the module assessment:
Lol has an advanced knowledge of the fundamentals of power systamd opatailq
(EL3_WO01);
LO2 has a good, theoretically based knowledge of the details of power system control
Lo3 is able to recognise and formulate complex tasks and problems concerning
operation and control (EL3_UO03);
Loa knowsow to prepare, publish and present the results of research on power syste
control (EL3_UO06);
LO5 is able to assess the usefulness and applicability of methods and mathematical

system operation and control analysis (EIEB.3J6D1);

LO6

understands and feels the necessity of to educate new specialists in the field g
system operation and control (EL3_KO01, EL3_KO04).
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fBaSiC_l.KorniIuk W.: Wolinski K.: EI eWydawiey
FIeeNCes: politechni ki Biatostockiej, Biatyst
2. Machowski J.: Regul acja i stabilnof§
3. Lubos$ny Z.: Farmy wiatrowe w systen
4. Pawlik M.: EledivnieWNT, Warszawa, 2009.
5. Winkler W., Wiszniewski A.: Automatyka zabezpieczeniowa w
elektroenergetycznyNT, Warszawa, 1998.
6. Korniluk W.: Automatyka i sterowanie w systemach elektroenekgetycanyxcle. k
w wersji elektrania e | , Politechnika Biatostoc
7. Gonen T.: Electric power distribution system en@R&&fiiaglor & Francis, Boca H
2008.
8. Crappe M.: Electric power systems. ISTE, Hoboken, 2008.
Methods of assessing a learning outcome: Tvie of class where 1
LO1 final written test; L
LO2 final written test; L
Los  final written test; L
LO4 final written test; L
LO5 final written test; L
LO6 final written test. L
Department of Electrical Power
Department: Engineeng, Photonics Tutors: A, Sobolewski
and Lighting Technology
Date: 5.03.2015 Coordinator: Adam Sobolowski, Ph.D.
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Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full time

Module name Erglish

Module type: optional Semester: 5 ECTS: 1 Module ID: ES3D W55 10
Number of
houre: L-0 E-15 LC-0 P-0 SW-0 S-0

Prerequisites -

Amsand t 0 devel op students’ reading an derpretity
oblectives: - materials necessary in conducting research and teaching students.

to help students acquire competences necessary to follow discussions with for
describe research ad write abstracts of scientific papers.

Assessment: Graded credd term paper (an abstract of a scientific article), a final test.

Module conter Collocations in technical English. Academic English.
An overview of writing in the sciences. Writing an abstract of a scientific article.
Word formation and word familexbs, adjectives, adverbs, agent and abstract noun
Grammar issuestrong verbs and active voice.
Technical English vocabulary of Greek and Latin origin.
EnglisiPolish and PoliBimglish translations of scientific papers.

Leaming - Trp student who has passed the module assessment:
Lol knows extended technical vocabulary and word phrases connected with thq
(EL3_WO02, EL3_W05, EL3_KO01);
LO2 understands scientific papers, writes an abstract of a scientific papeELEILL204

EL3_U07);

LO3 knows grammar used in scientific papers (EL3_UO01, EL3 _KO01);

LO4 translates Polish to English and vice versa (EL3_UQ07, EL3_ K02, EL3_K05).
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refi?;i]%es_ 1. Macpherson R.: English for Academic Purposes. PWN, Warszawa, 2007.
~ 2. McCarthy M.: Academic vocabulary in use. Cambridge University Press, Cami
3. Bonamy D.: Technical English 3. LeRgaraon Education, Essex, 2008.
4. Armer T.: Cambridge English for Scientists. Cambridge University Pres§1@an
5. Ibbotson M.: Cambridge English for Engineering. Cambridge University Pre
2008.
6. Hewings M., Thaine C.. Cambridge Academic English. Cambridge Uni|
Cambridge, 2008.
7. MacKenzie |.: Professional English in Use: iBggi@snbridge University H
Cambridge, 2009.
8. Chadaj S.: Jezyk angiel ski zawodow
WSIP, Warszawa, 2013.
9.Sl eszynska M.: Get Ready for Telé.hni
10.http://online.stanford.edu/Writing_in_the_Sciences_Fall_2014
11.www.uefap.com
12.Specialist and technical dictionaries e.g.teckslict.pl, http://pl.glosbe.
http://megaslownik.pl
Methods of assessing a learning outcome: Tye of class where |
LO1 an academic vocabulary test; E
LO2 an abstract of a scientific paper; E
LO3 a grammar test; E
LO4 oral and written translations of scientific materials. E
Department: Foreign Languages Centre Tworss M. Sl eszyrnska
Date:  30.12.2014 Coordinato: Mo ni ka Sl eszy ces II
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http://www.uefap.com/

Faculty of Electrical Engineering

Study
programme:

Degreeelvel

electrotechnics and type-

PhD degree, full time

Module name Safety and operation of energy systems

Module type:

optional Semester: 6 ECTS: 1 Module ID: ES3D W66 01

Number of
hours:

L-15 E-O LC-0 P-0 SW-0 S-0

Prerequisites -

Aims and
objectives:

tofamiliarise students with the following issues

(@) thedemandor fuel and eneigythe worland in Poland,

(b)the methods angerationahodel®f subsystems constituting the natitgrgly system
(c) the safety fufel an@lectricity market

(d) the safety operatioof power systems,

(e)ways to protemgjainst the negative imphetectricity infrastructure.

Assessment: final written test.

Module conter Condition, forecasts and analysis of the demand for fuel and energy ¢hitheclaorht

Research methods and taxonomic, econometran)dedffesst and trend models in the
of structures and forecasting the demand for fuel and energy in the operation off
constituting the Polish national energy system$kstsowknergetyczisE).

Security of the national energy system, criteria and safety conditions (status, an
Legal aspects and risk management techniques concerning the operation an|
system.

Methodology of design ofradshbck protection systems in electrical power systems

Impact of energy infrastructure on the environment and the ways to protect it ags
effects.

Learning
outcomes:

The student who has passed the module assessment:

has knowledgéthecountry'snergy securitpjectivel the aspeotenergy poliantil 203]

oL EL3_ wol);

Lo2 has the abilityo acquire informatioslating to the safatfyoperatiorof power syste
(EL3_U01);

Lo3 is able tariticalhanalyséssues relatedthe country's enemplicyin the areas of functiof
andorganisation thie fuesupply syste(EL3_UOQ2

Lo4 understands arfekelsthe need for continuéesrning in the field of sadaty operation

power systeniSL3_KO01).
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fBaSiC 1. Weron A., Weron R.-stGiadtedya ae rzearr giagid
relerences: Wr oct aw, 2000.
. Mal ko J., Wil czydgkiat éAni: a Rmarlke teim
Politechni ki Wroct awski ej, Wr oct aw,
. Do br z aBregkoaowdnie w elektroenergeagadnienia wybrane. Wydaw
Politechniki Czestochowskiej, Czest
. W. Mielczarski, Rynki energii elektrycznej. Wybrane aspekty techniczne i eko
Agencja Rynku Energii S.A. i Energepanjsigtting S.A., Warszawa 2000.
.Polityka energetyczna Pol ski do 20
10.11.2009.
. Ustawa Prawo energetyczne z dnia 10 kwietnia 1997 r.
. Bartodziej G., Tomaszewski M.: Polityka energetycznaz iebezpiecwo e
Wydawni ct wo Nowa Energi a, Racibor z,
. Biegelmeier G.: Evaluations of effects of sinusoidal alternating current 50/4
current on persons with regard to tolerable risk of harmful electric shocgrdf
Foundation Electrical Safety, Vienna 2006.
9. Gonen T.: Mo d e r GROfTaywore& Fras2iEl8.t em anal
Methods of assessing a learning outcome: 1ype of class where |
LO1 final test; L
LO2 final test; L
LO3 final test; L
LO4 final test. L
Department of Electrical Power
Department: Engineering, Photonics Tutors: M. A. Sulkowski
and Lighting Technology
Date: 30.01.2015 Coordinator: Marcin A. Sulkowski, Ph.D.
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Faculty of Electrical Engineering

ooaamme: €lectrotechnics e PhD degree, full time

Module name Power systems

Module type: optional Semester: 6 ECTS: 2 Module ID: ES3D W66 02
Numberof | 30 E-0 LC-0 P-0 SW-0 S-0

hours:

Prerequisites

Aims and
objecties:

to acquaint students with selected problems of planning and development of
including the latest trends in this field;

to allow students to acquire the skills and competences related to the analysis
the operation of powgstems, including the reliability of these systems and the ||
system failures;
to familiarise students with the concept of sustainable energy systems and the pi
border cooperation.

Assessment:

final written test;

Module cdent:

Condition and development trends of power systems.

Methods of planning for the development of power systems. The impact of new
generation and transmission of electricity on the development of power systems.

Reliability of the powstey in the new realities. System failures.

Defence and the restitution of the power system. Definition of sustainable enef
their incorporation into the documents of the EU and national regulations.

Indicators of sustainable power systimsational and local level.

Leaming - The student who has passed the module assessment:
LO1 knows the methods used for the planning of power systems (EL3_WO02, EL3_UO3
Lo? knows and understands the concept of sustainable power systeatsranof the sys
(EL3_WO02, EL3_U02, EL3_KO04);
Lo3 identifies and describes the factors affecting the reliability of the power system an
of system failures (EL3_U03);
Lo4 assesses and evaluates the use of new technologiesoftuctiom mf electricity in
planning and development of power systems (EL3_UO03).
Basi ) ] , , .
refe?:r']cce& 1 Mac howsKki J . Regul acj a Oficysat\Wydavdi

Politechniki Warszawskiej, Warszawa, 2007

2. Szkutnik J.: Perspektywy i kierunki rozwoju systemu elektroenergetyczned
wybranéNMydawnictwo Politecthikie st oc hows ki ej, Czest

3. Kewitt W.: External Costs of Enei@yhe Answers Match the Questions? Lookin|
ten years of ExternE, Energy Policy, 2005.

4. External Costs Research results oreswecanmental damages due to eleeinid
transport, European Communities, 2003.

5. Zmuda K. : El ektroenergetyczne ukt g
zprzyktadami . Wydawnictwo Politechn

6. Crappe M.: Electric power sysiitey, London, Hobokei820
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Methods of assessing a learning outcome:

Type of class where
outcomes are assesq

Lol final written test; L
Loz final written test; L
Los  final written test; L
Lo4 final written test. L
Department of Electrical Power
Department: Engineergy Photonics Tutors:  H. Rusak
and Lighting Technology
Date:  19.12.2014 Coordinator: Helena Rusak, Ph.D.
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Faculty of Electrical Engineering

Study
programme:

Degree level

and type: PhD degree, full time

electrotechnics

Module name

Modelling and sty of the phenomena of liteesarth shortircuit

Module type:

optional Semester: 6 ECTS: 1 Module ID: ES3D W66 03

Number of
hours:

L-15 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites

Aims and
objectives:

to help students understand the issuesctnl with numerical modelling, experime
research and computer simulations epeasgdfaults in medium and high voltage sy
urban agglomerations.

Assessment:

final written test.

Module contetr

Circuit diagrams for MV and HV gtadiens.
Operation of neutral points in MV and HV systems.

Distribution of ground fault currents in electric power systems. Compensation
currents in MV systems. Asymmetry of voltage fault.

Technical characteristics of high and medage sgstems and their impact d
effectiveness of electric shock protection in power stations.

Causes of electric shock hazard in high and medium voltage systems. Ways to
shock in energy systems. Criteria for the effectivenegsstioeleprotection.

Test methods and requirements for the fault impedance in electrical systems. [
results of a selected piece of field research.

Learning
outcomes:

The student who has passed the module assessment:

has a detailetheoretical knowledge of-ttiearth shodircuit and the accompar

Lot phenomena and the methods of studying them (EL3_W02);

Lo? is able to characterise the phenomena associated with short circuits and to
advanced methods of modellihgse# phenomena (EL3_UO06);

Lo3 is able to use his/her knowledge to make a critical evaluation of the results of res
to the study and modelling of the phenomena of short circuits (EL3_UO01, EL3_UQ

Lo4 can think and act in an indepeadémteative way using selected methods of modell

analysing of shotcuits (EL3_KO03).

120



Basic

1. Kacejko P., Machowski J.: Zwarcia w sieciach elektroenergetycznych. WNT, W

references: . . . ;
2. Mar ki ewi cz H.: Bezpieczenstwo w el e
3. Skl inski R. : Zagrozenie porazeniem
Wydawni ctwo Politechniki Bi at ostock
4. Chwaleba A., MachowsHKiddlecki A.: Metrologia elektryczna. WNT, Warszawa,
5. Mar ki ewi cz H.: Urzgdzenia el ektroen
6. Gbnen T.: Mo d e r GROjTaywoe& Fras2ilS.t em an al
7. IEEE recommended practice for groundingtridliaddscommercial power systad
Institute of Electrical and Electronics Enbiee¥imk, 1992.
8. Morrison R.: Grounding and shielding in facilities. J. Wildgw' 80d0<,990.
. . . Type of class waehe

Methods of assessing a learning outcome: OULCOMES are ASsesd

LO1 final test; L

Lo2  final test; L

LO3 final test; L

LO4 final test. L
Department of Electrical Power

Department: Engineering, Photonics Tutors: M. A. Sulkowski

and Lighting Technology

Date:  30.01.2015 Coordinator: March A. Sulkowski, Ph.D.
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Faculty of Electrical Engineering

orooramme: €lectrotechnics D repe.” PhD degree, full ime

Module name Optical fibers technology

Module type: optional Semester: 6 ECTS: 2 Module ID: ES3D W66 04
Numbeof L-30 E-0 LC-0 P-0 SW-0 S-0

hours:

Prerequisites -

Aimsand to acquaint students with the methods of analysis of electromagnetic wave prop
objectives: fibers:

to acquaint students with the methods of manufactica diloéept

to acquaint students with optical fiber telecommunication systems, the princiglegd
optical fiber connections, optical fiber sraadjertinks, local fiber networks and to ex
measurement of their parameters.

to discusthe latest trends and possible applications of optical fiber technology.

Assessment: final written test.

Module conter Characteristics of modern optical fibers. Prospects for the development of optical
Electromagnetic wave propegatioptical fibers.
Methods of production of optical fibers.
Types of telecommunication networks. Opticblisksission rate.

Optical transmitters. Photodetectors in optical communication. Types and applid
amplifiers. Multiplegxaptical signal.

Optical fiber cables. Types of optical fiber connections. Monitoring equipment
networks. Examples of solutions in waveguide structures.

Learning

outcomes: 1 e student who has passed the module assessment:

LO1 analyseslectromagnetic wave propagation in optical fibers (EL3_WO01, EL3_W02)

LO2 lists and describes the operating principlespfifilsgstems (EL3 W02, EL3_UO01);

LO3 classifies signal transmission systemsaptfdbeetworks (EL3_U02);

LO4 classiés tracking and diagnostic devices-apfiberetworks (EL3_U02);

indicates the trends of development and application capabilities of optical fiber teq

‘% (EL3_U03, EL3 KO1).
refIZ?:ril%eS' 1. Dorosz J.: Technol oWyidaa wsnwicattw oo woTd@ew
~ 2. John M. Senior: Optical Fiber Communications Principles and Practice, Peg
Limited 20009.

3. Safa O. Kasap: Optoelectronics and Photonics: PrirerpietscandPrentice Hall, 20

4. Sohail Anwar, M. Yasin Akhtar Raja, Salahuddin Qazi, Mohammad llyas, Nai
Telecommunications, CRC Press, 2010.
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- : . Type of class where
Methods of assessing a learning outcome: outcomes are assesd

Lo1 final written test; L
LO2 final written test; L
LO3 final written test; L
LO4 final written test; L
Los  final written test. L
Department of Electrical Power
Department: Engineering, Photonics Tutors: J. Dorosz
and Lighting Technology
Date:

30.12014 Coordinator: prof. Jan Dorosz
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Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full time

Module name

Nanotechnology

Module type:

optional Semester: 6 ECTS: 2 Module ID: ES3D W66 05

Number of
hours:

L-30 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites

Aims and
objectives:

to acquaint students with the types and applications of hanometric structures an|
of their manufacturing;

to teach students how to operate theatagpfor the measurement and modific]
nanomaterials;

to familiarise students with the properties of nanomaterials: nanotubes, quantul
crystals, electronic systems using nanometric layers and connections;

to acquaint students wetptiespects of development of nanotechnology.

Assessment:

final written test.

Module contetr

Applications of nanotechnology. Trends in the development of hanotechnology.
Example properties of materials which use nanostructures.
Technologies of manufarwf nanostructures.

Design and operation of the apparatus for the measurement and modification g
electron microscopy (TEM), scanning microscopy (SEM, EDS), scanning probes

Characteristics of hanomaterials: nanotubes, dotnipinotonic crystals, electronic s
using nanometric layers and connections. Nanostructures used in photonics.

Learning
outcomes:

The student who has passed the module assessment:

LO1 discusses the types and applications of nanostructur@s, (EL3 WO02);

Lo? describes methods of manufacturing of nanostructures: MBE, MOCVD, 1
(EL3_WO02, EL3_U01);

Lo3 discusses the operating principles of the apparatus for the measurement and
nanomaterials (EL3_WO02, EL3_U02);

Lo4 describes the properties of nanomaterials: nanotubes, quantum dots, photonic cif
systems using hanometric layers and connections (EL3_WO02, EL3_UO01, EL3_UQ

LOS indicates prospects for the development of nhanotechnology (EL3_KO01).
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Basc

1. Sohail Anwar, M. Yasin Akhtar Raja, Salahuddin Qazi, Mohammad llyas, Nai

feferences:  Telecommunications, CRC Press, 2010.
2. Safa O. Kasap, Principles of electronic materials and devickll],N20G6aw
3. Diaspro A.: Nanoscopyg enultidimensional optical fluorescence microscopy. CH
Francis, Boca Rayton, 2010.
4. Nobuyoshi Koshida: Device applications of silicon nanocrystals and nanostru
New York, 2009.
5. Pampuch R.: Everyday uses of ceramicdsn@takaw, 2009.
6. Liu G,. Jacquier B.: Spectroscopic properties of rare earth in optical materials.
2004.
7. Fenglian Bai, Xiong Gong, Xiaowei Zhan, Hongbing Fu, Thomas Bjorn
Optoelectronics, John Wiley & Sons, 2013.
Mehods of assessing a learning outcome: Type of class where |
LO1 final written test; L
LO2 final written test; L
LO3 final written test; L
LO4 final written test; L
LO5 final written test. L
Department of ElectriRawer
Department: Engineering, Photonics Tutors:  D. Dorosz

and Lighting Technology

Date:

30.12.2014 Coordinator: prof. Dominik Dorosz
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Faculty of Electrical Engineering

orooramme: €lectrotechnics e PhD degree, full time

Modulmame: Power electronics in smart grids

Module type: optional Semester: 6 ECTS: 2 Module ID: ES3D W66 06
Numberof | _30 E-0 LC-0 P-0 SW-0 S-0

hours:

Prerequisites

Aims and
objectives:

to familiarise students with the propertiesm@8fthase power converters: AC/DC, [
DC/DC and AC/AC used in smart grids and cooperating with renewable energy s
to talk over their basic control methods.

Assessment:

Oral or written exam

Module contetr

Smart grid (SG)the statef the art, problems and tasks. Concept of the smart g
electronics devices used in the SG.

Converters used to transmit energy by DC high voltage (HVDC). Converters lI
water and wind generators, solar cells and fuel cells wigh tetwmok. Systems fo
cooperation of wind and water turbines with different types of generators (asyne
cage generator, asynchronous watongenerator, synchronous generator).

AC/DC converters used for the cooperation of BGvthuttee power network. Influe
grid parameters (dips, phase and frequency asymmetries, frequency changes) o
operation of AC/DC converters.

Converters used in photovoltaic systems. Converter systems for energy (king
accumulation. Hierarchical structure of AC and DC connection in dispersed netwa

Deformations of current and voltage issues in power networks as well as d
elimination (passive filters, controlled induction, and series, pardllettwel fitiees). H
frequency smart energy transformers.

Vehicle to grid (V2G) and vehicle to home (V2H) systems.

Learning
outcomes:

The student who has passed the module assessment:

has an advanced knowledge concerning the constructiosisaotipgnvedy electronic de

LO1
(EL3_WO01);
LO2 has theoretical knowledge acquired from scientific publications concerning thej
power electronic converters and their use in smart grids (EL3_W02);
Lo3 can gain information concerning peateoret devices, make its selection and inte
(EL3_U01);
understands and feels the need for increasing his or her competence conceri
LO4 matter, especially the construction, requirements and utilisation of power efq

(EL3_KO1).
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Basic

1. Sood Vijay K.: HYDC and FACTS controllers. Kluwer Academic Publishers, Bd

references:
2. Gellings C. W.: The smart grids: enabling energy efficiency and response
Press, 2009.
3. Bin Wo: Power conversi@hantrol of wind energy system. John Wiley & Sons,
2011.
4. Benysek G.: Improvement in the quality of delivery of electrical energy using
systems. Springer, London, 2007.
5. Barl ik R. et all. : Poradni k inzyni
6. Strzelecki R., Benysek G.: Power electronics in smart electrical energy nety
London, 2008.
7.Strzel ecki R. , Benys e lN002097, R.8%ne1d/P0HU
. . . Type of class where
Methods of assessing a learning outcome: outcomes are assesd
Lo1 oral or written exam; L
LO2 oral or written exam; L
LO3 oral or written exam; L
LO4 oral or written exam. L
Department: Departent of Power Electronics Tuors: A Sikorski

and Electric Drives

Date:

14.01.2015 Coordinator: prof. Andrzej Sikorski
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Faculty of Electrical Engineering

Study
programme:

Degree level

and type: PhD degree, full time

electrotechnics

Module name

Effects of electromagnetic fields on living organisms

Module type:

optional Semester: 6 ECTS: 1 Module ID: ES3D W66 07

Number of
hours:

L-15 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites

Aimsand to familiarise students with theamisols of interaction of living organisms @musig
objectives: - aactromagnetic radiation;
to familiarise students with domestic and international regulations in the subject m
to enable students to acquire the ability to assess actual, rathelotheal, mathati]
hazard and to select appropriate methods of protection.
Assessment: homework and discussion.

Module conter

Mechanisms of interaction of electromagnetic fields and the human body aq
International Commission onldwigg Radiation Protection (ICNIRP): the effectq
frequency electric fieldsflesuency magnetic fields, and energy absorpticfrenfueidd
and microwave electromagnetic fields. Effectteohlemgosure: real diseases and
Phenomenander which the rules concerning exposure limits are formulated. E
studies and experiments on laboratory animals. Concept of SAR. International (
regulations on exposure limits. Comparison of the levels that are cbesigereti]
Reasons for significant discrepancies of assessments and the resulting opportun
scandalmongers. Positive effects of electromagnetic fields on human body and tH
medicine: therapy and rehabilitation. Théyeé@seviding proper information to the
order to minimise the impact of myths created by ignorant, irresponsible peopld
hungry media. Information ethics.

Leaming - The student who has passed the module assessment:

Lol has a good theoretical knowledge on the interaction of electromagnetic fields and
(EL3_W02);
can effectively gain information related to the effects of electromagnetic fields {

LO2 various sources, including publicatifumeigm languages, and make a proper seleq
interpretation of this information (EL3_U01);

Lo3 can recognise and formulate complex tasks and problems associated with
electromagnetic fields on humans (EL3_UO03);

Lo4 understands andlfethe necessity of lifelong learning, and analysing the latest res
to the impact of electromagnetic fields on humans (EL3_KO01);
is aware of the importance of behaving in a professional manner and respect

LOS professional athj as well as creating the ethos of scientific and professional co
particular with regards to the effects of electromagnetic fields on living organisms

L6 is aware of the social role of a doctoral graduate, understands {@vidied) the pu

with information and opinions on the impact of electromagnetic fields on health (B
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Basic

1. ICNIRP: Guidelines for limiting exposure +antinge electric, magnetic,

feferences:  glectromagnetic fields (up to 300 i&ith Physics, v. 74, no 4, 1998.

2. Council Recommendation of 12 July 1999 on the limitation of exposure of the
electromagnetic fields (0 Hz to 300 GHz) (1999/519/EC), Official Journal o
Communities L199 of 30.7.1999.

3. Directive 2004/40/EC of the European Parliament and of the Council of 29 A
minimum health and safety requirements regarding the exposure of workers tg
from physical agents (electromagnetic fields), Official JotmalpefathéJnion L15
30.04.2004.

4. Regulation of the Polish Minister of the Environment of 30.10.2003 on perm|
electromagnetic fields in the environment and ways of verification of meeting
Polish). Dz. U. 2003 nr 1221883.

5. Regulation of the Polish Minister of Labour and Social Policy of 29.11.2002 ¢
permissible concentration and intensity of harmful factors in the work environ
Dz. U. 2002 nr 217 poz. 1833.

6. Thuery J.: Microwavasdustrial, scientific and medical applications. Artech Hou
1992.

7. Internet site of the World Health Organisation: http://www.who.int/en/.

8. Internet site of the ICNIRP: http://www.icnirp.de/.

Methods of assessing a learning outcome: Type oflass where I

Lo1  homework and discussion; L

LO2 homework and discussion; L

LO3 homework and discussion; L

LO4 interaction during the course and discussion; L

LO5 interaction during the course and discussion; L

LO6 interactio during the course and discussion. L
Department: Department of Telecommunication: Tuors: K. Aniserowicz

and Electronic Equipment

Date:

11.12.2014 Coordinator: prof.Karol Aniserowicz
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Faculty of Electrical Engineering

Study
programme:

Degree level

electroechnics and type:

PhD degree, full time

Module name English

Module type: optional Semester: 6 ECTS: 1 Module ID: ES3D 066 10

Number of L-0 E-15 LC-0 P-0 SW-0 S-0

hours:

Prerequisites -

Aimsand to develop studerit r eading and |istening skil
oblectives: - materials necessary in conducting research and teaching students.

to help students acquire competences necessary to follow discussions with foreig]
give preserttans.

Assessment: @ multimedia presentation, a final test.

Module conter Presentations in Englistclear layout, linking words; giving a paper at a conferencg
Profiles, organising CVs and cover letters, planning a career path, applying for a
EngliskPolish and PoliElmglish translations of scientific papers.

Learning

outcomes: 1 e student who has passed the module assessment:

LO1 makes multimedia presentations (EL3_UOQ7);

LO2 knows grammar used in scientific papers (EL3_UO01, EL3 _KO01);

L®B translates Polish to English and vice versa (EL3_UQ07, EL3_ K02, EL3_KO05).

Basic
references:

1. Macpherson R.: English for Academic Purposes. PWN, Warszawa, 2007.

2. McCarthy M.: Academic vocabulary in use. Cambridge University Press, Cami
3. Bonamy D.: Technical English 3. LeRgaraon Education, Essex, 2008.

4. Armer T.: Cambridge English for Scientists. Cambridge University Press, Can
5.

Ibbotson M.: Cambridge English for Engineering. Cambridge Universityidgre
2008.

6. Hewings M., Thaine C.: Cambridge Academic English, Cambridge Unil
Cambridge, 2008.

7. MacKenzie I.: Professional English in Use: Engineering. Cambridge Un
Cambridge, 2009.

8. Burton G.: Presenting. Deliver npa¢éisas with confidence. HarperCollins Py
London, 2013.

9. Chadaj S.: Jezyk angiel ski zawodow
WSIP, Warszawa, 2013.
1051l eszynska M.: Get Ready foBi @aeghbhnqg

11.http://online.stanford.edu/Writing_in_the_Sciences_Fall_2014
12 www.uefap.com

13.Specialist and technical dictionages www.tedlict.pl, http://pl.glosbe.
http://megaslownik.pl.
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http://online.stanford.edu/Writing_in_the_Sciences_Fall_2014
http://www.uefap.com/

Methods of assessing a learning outcome: Zﬁ{’;ﬁfeia;i“!;ii
LO1 a multimedia presentation; E
LO2 a grammar test; E
LO3 oral and written translationsesftsgic materials. E
Department: Foreign Languages Centre Tuors: M. Sl eszynska
Date:  30.12.2014 Coordinatorr Mo ni ka Sl eszy oes II
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Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full time

Module name

Interpersonal communication

Module type:

optional Samnester: 7 ECTS: 1 Module ID: ES3D W77 01

Number of
hours:

L-15 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites

Aims and
objectives:

to convey to PhD students practical information in the field of interpersonal comr
relevant to thdexftive functioning of the educational process.

to develop students’ ability to ana
teaching process, in the context of psychological properties and social functioning
to develop studénts soci al skills t hrough t h

communication within a team and by engaging the students in teamwork and grou

Assessment:

written test; assessment of student s

Module cdent:

Objectives and barriers in interpersonal communication taking into account
teaching.

Empathy, assertiveness and active listening as communication platforms.
Nonverbal communication;aseHreness in communication asmtessfation.

Difficulties (conflicts) in the communication process (causes, course, and the w
them).

Techniques and methods of social influence in interpersonal interactions duri|
process.

Manipulation and defence techniquesilintal communicatibarriers and its importan|
the modern world.

Learning
outcomes:

The student who has passed the module assessment:

LO1 has theheoretical basis of interpersonal commugt8tidvio6);

Lo? is able to identify communicdiffinultiesn the processf teaching arapply mode
techniqueshictcontribute to thisguidatiore(C.3_UOEL3_UO08);

Lo3 canapply théechniques of social impantributing to teimination efmotional streasd
affect thquality aherpersonal relatiqge3 UOEL3 KOS

Lo4 can work in a research tdaitiatestudents teamwork and lead the effactivejyuses
modertechniques in his/her wotk a grougL3_UOTEL3 _KOR2

Lo is able toommunicateith studengsd maiatnpositivénterpersonal relations(ihs_UO07
EL3_KOR
understands afeklshe need for continumogrovemeitthe field efterpersonal

LO6 communicatieeking into accountc¢haracteristics the educational procestthe ethical

issus ofinterpersonabistactsEL3 KO1).
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Basic H L4 . . -
references:1.,g\cl)t())e;th/?\sertywnosc. siegnij po to cze

2. Gesteland R.R.: ROznice kulturowe 4o
3. Leary M. R.: Wywieranie wrazeni a2005.8
4. Mc Kay, Davis M., Fanning P.: Sztukagd
5. Pease A. B. : Mowa ciata w pracy. Wy
6. Binsztok A. (red.): Sztuka skutecznego prowadzenia mediacji i negocjacji.

Wr oc@®law 2
7. Tokarz M.: Argumentacja, perswazja,
8. www.helpguide.org/relationships
9. Wood J. : Interpersonal communication: everyday encounters. Cengage Learn
10.Solomon D., Theiss J.: Interpersonal commupig#tigntheory into practice. Rouj
04.01.2013
11.Antos G., Ventola E.: Handbook of interpersonal communtiokjiow édter de Gru
2008.

Type of class where

Methods of assessing a learning outcome: outcomes are assesd

Lol writteestbased ofectures; L
Loz written testased ofectures; L
Lo3  written testased ofectures; L
LO4 discussiohased on the didactic experadistedents; L
LO5 discussiobased on the didactic experadistedents; L
LO6 discussiobased o the didactic experiesistudents. L
D ey o ey 1A Borowska
pate:  10.12.2014 Coordinator: Alina Borowska, Ph.D.

133



Faculty of Electrical Engineering

Study
programme:

Degree level

electrotechnics and type:

PhD degree, full time

Module name

Determinants of enterprise competitiveness

Module type:

optional Semester: 7 ECTS: 1 Module ID: ES3D W77 02

Number of
hours:

L-15 E-O0 LC-0 P-0 SW-0 S-0

Prerequisites

Aimsand - to acquaint students with the problems concerning effective enterprise activity in
objectives:  yomestic and international competition.
to develop students’ ability to vsewhic
condition the possibility of building competitive advantage.
Assessmentwr i tt en test and student s’ participa

Module conter

Classification of enterprises.

Notion of competitiveness with regard to the three leyatezabaod macroeconor
Instruments for enterprise competitiveness.

Internationalisation of an enterprise. Functions of international entrepreneurship.

Globalised competition as a challenge for an enterprise. International corporal
foreigrnvestments as globalisation mechanisms.

Resource conditioned competition and its stimulating factors. The essence, kind
enterprise competitive advantage. Competitiveness in the theory of comparative ¢

Directions and means of stramigthesnterprise competitiveness. Innovations, if
capital, technological advancement and the Internet as the determinants
competitiveness of an enterprise.

Leaming - The student who has passed the module assessment:
LO1 defines the terms connected with enterprise and competitiveness (EL3_WO04, ELJ
LO2 evaluates and justifies the choice of factors conditioning enterprise competit
international arena (EL3_UO05, EL3_K02);
LO3 identifies the entitiehefibternational market (EL3_WO04);
Loa selects and indicates effective components of the competitive potential of

(EL3_WO04, EL3_WO05, EL3_KO1, EL3_K02).
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Basic .Bogdanienko J. Uwar unkowa nioratw W atacoe
feferences: 9l obal nym. Wydawnictwo Naukowe " Ada
2 Juchni ewi cz M. Zarzagdzanie przeds
konkurencyjnosci przedsi ebi or-sdzwskieg|

Olszty, 2006

3. Maj chrzak M. Konkurencyjnos$¢ pr
Perspektywa miknmezg mikroekonomiczna. CeDeWu, Warszawa, 2012.

4. Mor awczynski R. Przedsiebiorczos$
Ekonomicengo w Kr akowi e, Krakow, 2008.

5, Stanki ewi cz M. J. Determinanty k
[ war unki umacni ani a konkurencyjn
gospodar ki . Wydawni ct wo Tudonriuwe,r syt 0e2t

6. St anki ewi cz M. J. Konkurencyjnos
przedsiebiorstwa w warunkach gl obal

7.81 0 wi Aski R. Kl uczowe czynni ki tw.
Wydawnictwo Uni wersytetu w Poznani u

8. Aaker D. A.: Brand relevance: making competitors irreleva@atss]oSaayFranci
2011.

9. Skapska E.: Devel opment of the se
tendencies, dat@nants prospects (chapters 3, 4, 5). LAP Lambert Academig
Saarbrucken 2014.

Methods of assessing a learning outcome: 1ype of class where |

LO1 written test; L
LO2 participation in discussions; L
LO3 written test; L
LO4 participation in discussions. L
Department: Faculty of Managemé&mapartment of Twos E. Skapska

Economics aisbcial Sciences

Date:

30.01.2015

Coordinator: E| 1bi et a Sknpsk4
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Faculty of Electrical Engineering

i D level .
prosgtruadn%me: electrotechnics :g&e&p‘;‘fe PhD degree, full time

Module name Modern theories of enterprise and factors of production

Module type: optional Semester: 7 ECTS: 1 Module ID: ES3D W77 03
Number of
houre: L-15 E-0 LC-0 P-0 SW-0 S-0

Prerequisites -

Aims and  to familiarise doctoral students with modern theories of enterprise and factors of
objectives: t o devel op students’ skills of creat

Assessment: written test based on the lectures.

Module conter Current definitions connected with an enterprise and its environment. A modg
enterprise. The essence and scope of atisentelassification of enterprises.

Legal and organisational forms. Enterprise potential. Concept of an enterprisq
resources of production factors. Modern approach towards managing the resourc

Outline of traditional theories on entemmligeroduction factors. Controversy aro
neoclassical theory of enterprise. Reasons for the rise of alternative theories.

Perfect competition and monepwyern model approach. Theories of oligopoly.

Manager theories. Maximisation of prefittefmeneur as an innovator. Concept of tra
cost.

Institutional theories of enterprise. Contract theories as a development of {
approach. Agency theory. Behavioural theories of enterprise. Life cycle of an ente

Key method$ managing a<2dentury enterprise. Taking advantage of production faq
Internationalisation and globalisation of an enterprise. Flow of production factors.
Essence and tendencies of shaping an enterprise (an organisation) of the future.

Learing .
outcomes: 1 he student who has passed the module assessment:

explains causmdeffect phenomena connected with the life cycle of an enterprisg

Ol EL3 wos):

LO2 recognises types of enterprises (EL3_W04);

LO3 differentiates forms of madkapetition (EL3_KO01, EL3_K02);

LO4 interprets different concepts of an enterprise (EL3_WO05, EL3_K02).
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fBasiC_l.Brzezihski M. : Wprowadzenie do nauk
s > Drucker P. F.: Natchnienie i fart
Warszawa, 2004.
3.Gruszecki T.: WspoOt czesrszawat2@d.ri e pr
4. Kasi ewicz S., Mozaryna H.: Teoria p
5. Mirohski J.: Zarys teori.i przedsi eb
6 Schroeder J., Sliwinski R. : Psytey
Ekonomicznego w Poznani u, Poznan 20
7.Zur ek J.: Przedsiebiorstwo: zasady
Gdanski ego, Gdansk, 2007.
8. Smith A.: Best commercial practice: business theory a practice. Recanati, 201
9. Szczepanski M. (ed.): Economic and
of Poznan University of Technology,
Methods of assessing a learning outcome: 1ype of class where |
LO1  written test; L
Lo2  witten test; L
LO3 written test; L
LO4  written test. L
Department: Faculty of Managem@spartmentol .~ = g apska

Economics aisbcial Sciences

Date:

30.01.2015 Coordinator: E| 1bi et a Sknpsk4
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Faculty of Electrical Engineering

proztfa%me: electrotechnics D;ggeggege' PhD degree, full time

Module name Economy

Module type: optional Semester: 7 ECTS: 1 Module ID: ES3D W77 04
Numberof | .15 E-0 LC-0 P-0 SW-0 S-0

hours:

Prerequisites -

Aims and
objecties:

to familiarise students with basic laws of economics and relationships in the econ

to enable students to acquire skills of diagnosing economic situation and determ|
actions at the enterprise level after the initial analysimton effdle economic situatig

to help students learn how to use basic economic categories precisely;

to acquaint students with the knowledge necessary to analyse the behaviour of
market;

to familiarise students with the functiotiiagnafional and international economy, if
markets products, services, factors of production and financial markets;

to educate the ability to identify the causes and effects of various phenomena in {
economic reality, to receiveiaddrstand market signals in a selected industry, and
a link between changes in the macroeconomic environment and the decisions of
this industry.

Assessment: Written test.
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Module conter Management process, the problemoiog,copportunity cost, profitability, efficiency,

rationality, optimality. Basic theory of the market; supply and demand and the
Consumer market. Manufacturer market. Market equilibrium, the equilibrium p
effects fomarket regulation.

Company in a market economy (organisational and legal forms, objectives). Chg
structure. Choice of production technology. Revenue features in the short term.
income and mixed demand and their ttedediecisions of an entrepreneur. Price el
supply. Elasticity of demand and supply and production tax policy. Elements of e
of a company functioning in a competitive market and a monopoly (cost funct
threshals, technical and economic optimum, decisions on production volumes
competitive market vs. captive market. Advantages and disadvantages of scale
organisation of the market. Gross domestic product, gross nationalopabdocgnm
Economic growth and development.

Sustainable development. Measuring the level and quality of life. Goods market
supply and demand curves, macroeconomic balance). Factors of economic g
cycle.

Conceptions of théerof state in the economy (content and form of intervelitiznaikisy
and Keynesianism.

State budget and fiscal policy. Taxes and taxation systems. Budget deficit al
Monetargredit and monetary policy. Money market (supply andmaeragncreatio
Relationship between goods market and money market (transmission mechanisnj
crowding out). Inflation: measurement, causes and effects. Labour market: supply
labour.

Unemployment according to the clasgicaccording to Keynesians. Relationship
unemployment and the rate of inflation.

Interdependence of the three markets; goods market, money market and labo
instruments of trade policy. Eeign axehand
reserves and changes in the level of these reserves. Globalisation and reg
integration.

Learning
outcomes:

The student who has passed the module assessment:

has a basic knowledge of the most important economicakesriedestriptive analys

Lot the behaviour of traders (EL3_WO04);

LO2 describes the relationship between changes in the macroeconomic environment {
of the company (EL3_KO01, EL3_KO03);

LO3 explains the basic principles of economy andoegolicy (EL3 K02, EL3_KO05);

LO4 describes how the following markets work: products, services, and finance marke
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Basic 1 Milewski R. (red.): Podstawy ekonomii, PWN, Warszawa, 2013.
references:

2. Samuelson P. A., Nordhaus W.D.: Ekéhenhai, s , Poznan, 201

Marciniak S.: Makro mi kroekonomi a, Podst awo
Warszawa 2013.

Hall R. E., Taylor J. B.: Makroekonomia, PWN, Warszawa, 2005.
Begg D., Fischer S., Dornbusch R.: EconomicsHillcGoadlo2005.
Walter J. Wessels: Economics. Barron's Educational Series, 2000.

Kiyosaki R. T.: Spisek bogatych:
Praktycznej Edukaciji, Osielsko, 2010.

8. Giddens A.: Europa w epoce globalnej, PWN, V\2&i3%awa,

w

N o gk

9.Smi th A.: Badania nad naturag i pr zyj
10Pysz P., Grabska A.E., Moszynski M
Warszawa, 2014.
Methods of assessing a learning outcome: Type of class whefie |
LO1  written test; L
Lo2  written tesind participation in the discussion; L
LO3  written tesind participation in the discussion; L
LO4  written test. L
Pepartment Ei%lg:%/rr?;n'\gi??%i?i]ser?ltEconomy Tuers: - E-. Szymanska
Date:  12.12.2014 Coordinator: E| (i bi et a DSe,PmR cef
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Szablon
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Faculty of Electrical Engineering

prosgtr“adny]me: electrotechnics Dgg{f;;g‘g‘f PhD degree, full time

Module name Title of the course

Module type: optional Semester: 1 ECTS: 1 Module ID: ES3D 022 01
Numberof ) 45 E-0 LC-0 P-0 SW-0 S-0

hours:

Prerequisites -

Aims and
objectives:

Assessment:

Moduleantent:

0"&?2;:;95: The student who has passed the module assessment:
Lo1
LO2
LO3
LO4
LO5
LO6
refi?:rilcceszl.l. Nazwisko: Tytut. Wydawnictwo, Mi
Methods of assessing a learning outcome: m)ceoﬂeﬂf; V;Zgées
Lol ]
LO2 ]
LO3 L
LO4 L
LOS5 ]
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LO6 L

Department: Department ... Tuorss wWpi sz o0soby pro

Date:  dd.mm.rrrr Coordinator: t Yyt UG/ St opi ece i ||
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