Zat. nr 2 do ZW 64/2012
Attachment no. 2 to Programme of Education
PROGRAMME OF STUDIES
1. Description

Number of semesters: Number ECTS points necessary to obtain qualifiostio
3 90

Prerequisites (particularly for second-level stugjie Upon completion of studies graduate obtains
RECRUITMENT professional degree oIMAGISTER INZYNIER

requirements are stated by the Senate of Wroclamelsity of Science and2nd* level qualifications
Technology and the Faculty of Electronics Counedrg year

Possibility of continuing studies: Graduate profile, employability:
3rd level (doctoral) study in the field of studgontrol The graduates of the second level study, spediaiseEmbedde
Engineering and Robotics and related fields ofystud Robotics, gain undstanding of principles, methods, and comg

engineering and robotics algorithms, allowing thterareatively use th
knowledge at work. The graduates possessing s4lts knowledge
computer engineering, robotics and computer scianeenostly entied
to solve problems in the field of analysis, des&gmd construction
control engineering and robotics systems. The afieed knowledge
the graduates of Embedded Robotics includes contedhods, motid
planning methods and also robot activitjyarming. Graduate
specialized skills refer to robot and electronibatic systems design g
also robot controllers, drive systems, environnaeriception systen;
robotiman interfaces, robot activity planning systemsval as differer
types of eleebnic circuits using, in an intelligent way, thedwledge g
environment. The graduates of the specialisatioBrobedded Roboti
are prepared for creative engineering activitieshi field of industria
and service robotics and also for research amhtfic work including
third level study.




Indicate connection with University's mission atsl i
development strategy:

The program is consistent with the Electronic FgcbDevelopment
Plan established by the Faculty Council off Z2bruary 2012.

TheFaculty Development Plan is fully correlated witie university’
mission and its development strategy adopted bpdmate of
\Wroctaw University of Technology in 2011. The redats are
apparent for example in par. 3 of the Developmédart FFaculty
Mission and Perspectives” and in par. 4 “Sector 8sg where the
Educational Model and Study Model are describegetteer with the
Model for External Cooperation that considers jppartunities and
forming of the network of influence.




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

field of technical sciences
field of study : control engineering and robotics

3. Concise analysis of consistency between assumed @tional effects and labour market needs

The labour market for graduates of first level gtolComputer Control and Robotics comprises thelecountry, Lower Silesia
Region and Wroctaw. The programme of study providhedugh this specialization meets all labour manee=ds and requirements
concerning computer control engineers, roboticsreay, and specialized computer scientists. Thepamimes which will benefit from
graduates’ competences are mostly integrationjceand production companies. In this field theas Always been and will be the
demand for specialists — engineers possessingiebiid integrate computer control devices andesys, create PLC, PAC controllers
software, SCADA systems and robotic systems, ruhsgéart up control systems, local and remote seyggpervise working systems of
production control. The ability to design contrgéems in a broader sense, telemetric and meassystgms will be a great advantage
in the labour market. The number of companies whidl with buildings and intelligent houses autaamais significantly growing, as a
consequence these companies will require the aunsti@ervision and maintenance by computer costrgineers. In Lower Silesia
region there are many small and medium enterpasdgroduction firms, where engineering skills hegen and will be appreciated.
The fact that Computer Control and Robotics havenlpit on the Ministry of Higher Education listayfiered specialisations proves
that there is the demand for the graduates itati@ur market.

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

2Traditional — enter T, remote — enter Z

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

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

7 Optional — enter W, obligatory — enter Ob



4. List of education modules:
4.1. List of obligatory modules:

4.1.1 List of general education modules
4.1.1.1L iberal-managerial subjects module (min.1 ECTS points):

No.| Course/group Name of course/group of courspdVeekly number of houry Field-study] Number of hours| ~ Number of ECTS pointg Féwh | Way? of Course/group of courses
of courses (denote group of courses with educational course/grouf crediting
code symbolGK) effect symbo of courses
lec [ cl] lab| pr| sen ZZU | CNPS | total| BK classes university-widé | practica? | kind®| type’
1 |FLEAO0002 Social Communication 1] K2AIR_KO] 15 30 2 1 T Z (@] KO Ob
2 |zMz000387w [Entrepreneurship (GK) 1 K2AIR_WO3 | 45 30 3 1 Z(w) o ko| ob
3 |ZMZ000387S |Entrepreneurship (GK) 1 |K2AIR_KO02 15 30 1 Z(w) ) KO Ob
Total 110l of O] 2 - 45 90 5 3 - - - PO E -
Altogether for general education modules
Total number of hours Total Total | Total Number of
number| number| number| ECTS points fo
of |of CNPYof ECTY BK classes
ZzZU hours | points
hours
lec cl lab pr sem
1 0 0 0 2 45 90 5 3

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




4.1.2 List of basic sciences modules
4.1.2.1Mathematics module

No.| Course/group dName of course/group of cour{ Weekly number of hourq  Field-of-stuyNumber of hours| ~ Number of ECTS pointp Féwh | Way? of Course/group of courses
courses code| (denote group of courses with educational course/grou| crediting
symbolGK) effect symbo of courses

lec | cl| lab| pr| sen ZZU | CNPS | total|[ BK classe$ university-widé | practica? | kind®| type’

1 [AREA00006W | Applied LogicGK ) 1 K2AIR_WO01] 15 30 3 0,5 T Z(lec) PO Ob
2 |AREA00006C Applied LogicGK) K2AIR_Wo01| 15 30 1 T z PD Ob
Total 1 0] 0f O — 30 60 3 1,5 — — — P (0] - —

4.1.2.2Physics module
No.| Course/group diName of course/group of coury Weekly number of hourg  Field-of-stuyNumber of hours Number of ECTS pointf Féwh | Way? of Course/group of courses
courses code| (denote group of courses with educational course/grou| crediting
symbolGK) effect symbol of courses

lec | cl| lab| pr| sen ZZU | CNPS | total[ BK classe$ university-widé | practica? | kind®| type’

1 |FZP0049001 Physics ] K2AIR_Wp2 14§ 30 | 0,5 T z O PD Ob
Total 1ol o]O0] O — 15 30 1 0,5 — — — P (0] - —

Altogether for basic sciences modules:
Total number of hours Total Total | Total Number of
number| number| number| ECTS points fo
of |of CNPYof ECTY BK classes
ZZU hours | points
hours

1BK — number of ECTS points assigned to hours afsses requiring direct contact of teachers wittesits
2Traditional — enter T, remote — enter Z
SExam — enter E, crediting — enter Z. For the grofigourses — after the letter E or Z - enter ickets the final course form (lec, cl, lab, pr, sem

4University-wide course /group of courses — efter
SPractical course / group of courses — enter PtHeogroup of courses — in brackets enter the nuildECTS points assigned to practical courses
6 KO — general education, PD — basic sciences,fild-of-studies, S — specialization
7 Optional — enter W, obligatory — enter Ob




lec cl lab pr sem

4.1.3 List of main-field-of-study modules

4.1.3.10bligatory main-field-of-study modules

No.|Course/ group ¢ Name of course/group of courses (denote group Bfeekly number of | Field-of-study] Number of Number of ECTS | Forn? of | Way? of Course/group of courses
courses code courses with symbdBK) hours educational hours points course/grou crediting
effect symbol of courses
lec|cl| lab|pr|sem ZZU | CNPS| total BK classed university- | practical kind| type’
wide* ° |6

1 |AREA00005W | Control TheoryGK) 2 K2AIR_ W04 30 60 6 2 T E(lec) K Ob
2 |AREAO0005C Control TheonGK) 1 K2AIR_UO4| 15 60 1 T Z P2 K Ob)|
3 |AREAOO005L Control TheorydK) 2 K2AIR_ UO5| 30 60 2 T Z P (3 K Ob
4 |AREA15004W | Modeling and Identificatio®K) 2 K2AIR_WO05| 30 90 5 1 T Z(lec K Obj
5 |AREA15004L Modeling and IdentificatioK) 2 K2AIR_U06| 30 90 2 T z P (2 K Ob
6 |AREA00118W Theory and Methods of OptimizaticBK() 1 K2AIR_WO06| 15 45 3 1 T Z(lec K Ob)
7 |AREA00118C Theory and Methods of OptimizatidaK() 1 K2AIR_UO7| 15 30 1 T Z P K Ob|
8 |AREAL17002W Mathematical Methods of Automation &wmbotics GK) | 2 K2AIR_WO07| 30 80 5 2 T E(lec K (0]e
9 |AREA17002C Mathematical Methods of Automation &abotics GK) 2 K2AIR_UO8| 30 100 2 T Z P@3 K Ob|
10 |[AREA0O116W Embedded Systen@&K() 2 K2AIR_WO09| 30 90 5 2 T E(lec] K Ob
11 |AREA00116L Embedded Systen@K) 2 K2AIR_U09| 30 90 2 T z P(2 K Obj
Total 914 6| -] - - 285 795 24 18 - — - P@AB) ¢t —

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

Total number of hours Total Total Total Number of
number| number| number| ECTS points fo
of |of CNPYof ECTY BK classes
ZZU hours | points
hours

lec | cl | lab | pr| sem

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

2Traditional — enter T, remote — enter Z

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

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

7 Optional — enter W, obligatory — enter Ob



| 9 | 4 | 6 | 0 | 0 | 285| 795| 24| 20

4.2 List of optional modules

4.2.1 List of general education modules

4.2.1.1Foreign languages module (min. 3 ECTS points):

No.| Course/groug Name of course/group of courspsieekly number of houry Field-study Number of hours] ~ Number of ECTS pointp Féwh | Way® of Course/group of courses
of courses (denote group of courses with educational course/groy crediting
code symbolGK) effect symbo p of courseg
lec [ cl| lab | pr| sem ZZU | CNPS | total[ BK classe$ university-widé | practicaf | kind®
1 Foreign language-1B2+ level 1 K2AIR_UOY 15 30 1 1 T z (@) P (1) Kg
2 Foreign language-2A1 level 3 K2AIR_U0Z 45 60 2 2 T z (@) P(2) KQ
Razem 0] 4 O 0 0 - 60 90 3 3 - - — P(3) -

Altogether for general education modules:
Total number of hours Total Total Total Number of
number| number| number|ECTS points fo
of |of CNPYof ECTY BK classes

ZZU hours | points
hours

lec cl lab pr sem

0 4 0 0 0 60 90 3 3

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

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

SPractical course / group of courses — enter PtHeogroup of courses — in brackets enter the nuildECTS points assigned to practical courses
6 KO — general education, PD — basic sciences,fild-of-studies, S — specialization
7 Optional — enter W, obligatory — enter Ob



4.2.2List of specialization modules

4.2.2.1Specialization subjects — Embedded Robotics (ARE) modules(min.30 ECTS points):

No.| Course/group df Name of course/group of courses (denote group|ofVeekly number of | Field-of-study Number of | Number of ECTS | Forn? of |Way? of Course/group of courses
courses code courses with symbdBK) hours educational hours points course/groycrediting
effect symbo p of coursep
lec|cl|lab| pr|sem ZZU | CNPS| total BK classel university- |practicall kind type’
wide? N
1 |AREA00119W | Mobile Robotic€GK) 1 S2AER_WO04 15 30 3 0,5 T Z(lec S Ob
2 |AREA00119L Mobile RoboticeGK) 2 S2AER_UO4 30 90 1,5 T z P(2) S Ob
3 |AREA00117W [Sensors and ActuatorGK) 1 S2AER_WO01 15 30 3 0,5 T Z(lec S Ob
4 |AREA00117L |Sensors and Actuator&K) 1 S2AER_U01] 15 60 1 T Z P(2 3 Ob
5 |AREA00103W [Robotic Programming Environmer(tsK) 1 S2AER_WO02 15 30 4 0,5 T Z(lec S Ob
6 |AREAO0103L Robotic Programming Environmen(sK) 2 S2AER_U0OZ 30 90 15 T V4 P(q) S Ob
7 |AREA00104W Control Theory for embedded Systé@is) 2 S2AER_WO03 30 60 5 1 T E(lec S Ob
8 |AREA00104C Control Theory for embedded SystéBis) 1 S2AER_U03 15 45 1 T z P1,p) B Ob
9 |AREA00104L Control Theory for embedded Systé®K) 1 S2AER_UOY 15 45 T Z P(1p) B Ob
10 |AREA17105W |Event-based Contr¢GK) 2 S2AER_WO0% 30 60 5 1 T Z(lec) S Ob
11 |AREA17105P Event-based Contr¢GK) 2 S2AER_UOY 30 60 2 T Zz P(2 5 Ob
12 |AREA00106W Artificial Intelligence and Machinearning(GK) 2 S2AER_WO06 30 60 5 1 T C S Ob
13 |AREAO0106P Atrtificial Intelligence and Machinedrning(GK) 2 S2AER_U14 30 90 1 T Z P(3 S Ob
14 |AREA17107P Intermediate Project 2 S2AER_UOY 30 60 3 1 T z P(2) 5 Ob
15 |AREA00108S Specialization Seminar 2 | S2AER_U1q 30 60 2 1 T z P(2) 5 Ob
16 |AREA17113W |[Task and Motion Plannin@K) 2 S2AER_WOT 30 60 3 1 T Z(lec) S Ob
17 |AREA17113S [Task and Motion Plannin@K) 1| S2AER_UOq 15 30 0,5 T z P S Ob
18 |AREAO0120W [Social Robot$GK) 1 S2AER_WO0§ 15 30 3 0,5 T Z(lec S Ob
19 |AREA00120L [Social Robot$GK) 1 S2AER_UO4 15 30 15 T z P(9) 5 Ob
20 |AREA00109S Diploma Seminar 2 | S2AER_U13 30 90 3 1,5 T z P(@3) S Ob
Total 12111 7| 6] 5 465| 1110 39 20,5 - _ _ P4)| -

1BK — number of ECTS points assigned to hours afsses requiring direct contact of teachers wittesits
2Traditional — enter T, remote — enter Z
SExam — enter E, crediting — enter Z. For the grolupourses — after the letter E or Z - enter iackets the final course form (lec, cl, lab, pr, sem
4University-wide course /group of courses — efter
SPractical course / group of courses — enter PtHeogroup of courses — in brackets enter the nuildECTS points assigned to practical courses

6 KO — general education, PD — basic sciences,fild-of-studies, S — specialization

7 Optional — enter W, obligatory — enter Ob




Altogether for specialization modules:

Total number of hours Total Total Total Number of
number| number] number| ECTS points fo
of |of CNPHof ECTY BK classel
ZZU hours | points

hours
lec cl lab pr sem
12 1 7 6 5 465 | 1110 39 20,5
4.3 Diploma dissertation module
Type of diploma dissertation magister igynier
Number of diploma dissertation semesters Number d&CTS points Code
1 15 P(10) AREA15110

Character of diploma dissertation
Literature survey, project, computer program, etc.
Number of BK! ECTS points 7

5. Ways of verifying assumed educational effects

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

2Traditional — enter T, remote — enter Z

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

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

7 Optional — enter W, obligatory — enter Ob



Type of classes | Ways of verifying assumed educatareffects

examination or e-examination, written work basedemtures and recommended literature, an oral ansimest, an essay on the
chosen problem discussed during lectures, whitheigondition to take the final test, discussionmulectures, final test, the grade
based on the number of correct answers, examinatiditen test, written and oral examination, papiation in lectures, passing
written tests, quiz, test ( multiple choice / opgrestions), grade in the written examination, fieat including all the topics, e-test.

Oral answers, quizzes, tests and/or e-tests, digrss exercises, assessment of oral answerssassgof given exercises, final tegt,
observation, written reports, tests results.

the ability of equipment operation and combinintpdether, protocols, innovative solutions and @négtion of the resultassessme
of written reports of particular laboratory tasksnpletion, assessment of preparing for lab claagadgasks completion correctness,
observation, inspection of a code of completedsasgkh the participation of a teacher, presentatiban application, oral answers,
Laboratory written reports, control of task completion, aseesst of the way of task completion ( considering dfuality of generated code ang
classes the range of implemented functions, partially dgrifasses and partially after classes), assessrhantuires skills ( answers to
guestions connected with the tasks), participatidab classes, assessment of reports, quiz, assatsf the level of task completipn
in a laboratory, e-tests, observation of prepafimglasses and their completion, analysis of cetegl programs operation,
assessment of performed tasks and report, assesstie@ program code, examination, report, disouss

a project completion report and a project presemtaproject tasks results, a completed systensassnt: its design, implemetitan,
research, a prepared report assessment, the asse¢sgm project presented during a seminar césssessment of the project
completion correctness, class attendance, preplmirgasses, progress at work, consultation, miteports of a project, assessment
of completion and documentation of applicationsigsiatabases management system, a completed fvptigect, assessmeuitthe
Project project progress, final assessment of a projectdacdmentation, assessment of the project workrpssgand assessment of the
project final documentation, assessment of the feanter, assessment of the presentation of thegirsjages and also skills for
teamwork: following the schedule, participatiortéam activities, the ability to apply rules of groj management, the quality
assessment of a completed project and project deiation, assessment of a project preparatiomjagirdefence, participation in
problem discussions

giving a seminar on a chosen topic in the fieldaabases management systems, seminar classygaditicj assessing the quality g
Seminar class [seminar presentations, presentation, discussisasamient of presentation preparation and deligarticipation in problem
discussions.

Diploma work  [completed diploma work

B

Lecture

Classes

=

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

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

2Traditional — enter T, remote — enter Z

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

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

7 Optional — enter W, obligatory — enter Ob



53,5 ECTS

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

Number of ECTS points for obligatory subjects 4
Number of ECTS points for optional subjects 0
Total number of ECTS points 4

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

Number of ECTS points for obligatory subjects 13
Number of ECTS points for optional subjects 37
Total number of ECTS points 50

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

10. Total number of ECTS points, which student may obtan doing optional modules (min. 30% of total numberof ECTS points)
37 ECTS points

11.Range of diploma dissertation: Attachment no. 1

12.Requirements concerning deadlines for crediting cases/groups of courses for all courses in particutanodules

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

2Traditional — enter T, remote — enter Z

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

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

7 Optional — enter W, obligatory — enter Ob



No. | Course code Name of course Crediting by deadline of...
(number of semester)

1 Foreign language 2 Al level 2

2 Foreign language 1 - B2+ level 2

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

2Traditional — enter T, remote — enter Z

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

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

7 Optional — enter W, obligatory — enter Ob



Approved by faculty student government legislatvoely:

Date, name and surname, signature of student repegisent

Date, Dean’s signature

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

2Traditional — enter T, remote — enter Z

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

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

7 Optional — enter W, obligatory — enter Ob



