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1.  Introduction 
In the frame of WP1.2 package, the goal was to make an analytical review of educational programs 
with CMSE contents in EU and partner (PC) universities. The analysis should include bachelor, master 
and PhD level. The results will be used as a basis for the upgrade proposals in the future. University of 
Ljubljana, Faculty of Electrical Engineering was responsible for the report. 

 

2.  Initial activities 
The first idea was to collect the current curricula and syllabi of all project partners. However some 
beginning activities show, that the huge volume of materials will be collected in quite different shapes, 
so it would be later very difficult to extract an usable information. After some meetings within UL group 
and with some consultations with our partners, we decided to develop a survey with which each 
partner will be forced to develop a document which already analyse theirs programs in a way that 
synthetical results can efficiently be used for further developments in working package WP1 and 
further. So we decided to collect surveys for the programs, which have most modelling and simulation 
courses, but simultaneously also to collect curricula. All materials should be in English. One program 
means one survey. We expected from each partner several surveys, if possible for bachelor, master 
and PhD cycle. 

Although the emphasise was given to the computer modelling and simulation engineering (CMSE) it 
was rather clear that there are at least according to our knowledge no CMSE programs. We have in 
mind more general engineering programs, which hopefully contain several CMSE courses (e.g. 
electrical, computer, mechanical engineering, …). 

Simultaneously we also asked partners to send curricula. 

 

3.  Description of the survey 
The first part of the survey collects the general program information: institution, name of the program, 
duration, number of credit points (CP), the information, what the load of 1 CP really means for a 
student, the number of contact hours (CH), the number of hours of individual work (IW), then the 
information in CP for final work (diploma), practical work and at the end the total amount of CP of 
compulsory and elective courses. Of course we did not know the situation in Russia and Malaysia with 
regard to the credit system. Therefore we explained in the instruction the European credit system and 
ask partners to recalculate their own credits into European in order to be able to better and easier 
compare programs. 

The remaining part of the survey is more dedicated to the CMSE area. It consists of PART I and PART II. 

In PART 1 we analyse the curriculum with regard to CMSE: three types of courses should be listed: 

• Basic courses in engineering programs without direct CMSE contents but very important 
(urgent) for CMSE (e.g. Mathematics).  
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• Courses, which parts are also important parts of CMSE courses (e.g. Numerical methods). 
• Pure CMSE courses (e.g. Continuous systems modelling and simulation). 

In this part the survey asks for syllabus outline. We wanted that important topics mostly from all (pure) 
CMSE courses are itemised. This means that the syllabi of several courses should be analysed and more 
important items included.  The survey asks also for proposals for additional topics in case of reforms, 
possibilities for new courses, … and for some interesting CMSE applications. 

PART II was included at the request of a Russian partner and deals with competencies. We ask to 
indicate three types of competencies: 

• General (general outcomes that students must obtain in higher education programs, e.g. 
critical thinking on the basis of analysis and synthesis, …) 

• Professional-General (these are competencies related to the particular engineering program, 
e.g. optimal use of ICT (information communication technologies),…). 

• Professional –specific (these are competencies devoted to modelling and simulation in 
engineering programs, e.g. experimental modelling, …). 

The PART II is followed by formation of competencies distribution. Namely we ask for the numbers of 
courses (among the listed ones) that give three types of competencies. We expected that basic 
engineering courses give mostly general competencies, the courses with CMSE content more 
professional-general competencies, and the pure CMSE courses mostly professional specific 
competencies. So we expected to obtain a matrix with bigger numbers at the diagonal. 

The survey is concluded with appropriate web links, where more information about the programs can 
be found. 

A detailed instructions for survey completion were also included. 

The template of the survey (blank) is included in the Appendix. 

 

4.  Distribution of the survey 
The survey was sent to 10 EU and PC partners: University of Bremen, St.Petersburg State Marine 
Technical University, St.Petersburg State Politechnical University, Novosibirsk State Technical 
University, Universiti Kuala Lumpur, Universiti Teknologi Malaysia, Universidad Nacional de Educacion 
Adistancia, University of Ljubljana, Faculty of Electrical Engineering, St. Petersburg Institute for 
Information of RAS, Universiti Teknologi PETRONAS. 

As we wanted to obtain more results we sent the survey also to 19 other European partners who do 
not participate in the project: University of Ljubljana- Faculty of Computer and Information Science, 
Amsterdam University of Applied Sciences, Faculty of Information Studies in Novo mesto, Technical 
University Riga, University of Maribor- Faculty of Electrical Engineering and Computer Science, Wismar 
University of Applied Sciences - Departement of  Mechanical Engineering, University of Glasgow, 
Politecnico di Milano - School of Industrial and Information Engineering, Vienna University of 
Technology, University of La Rioja, University of Zagreb - Faculty of Electrical Engineering and 
Computing, Bialystok University of Technology, Military University of Technology Warsaw, ETH Zürich, 
University of Oulu, University of Žilina, Czech Technical University Prague, Mälardalen University and 
University of Calabria, Rende. 
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5.  Reception of surveys and curricula 
Table I shows, how many surveys and curricula has been obtained from project partners and from 
others. From project partners we obtained surveys for 10 bachelor studies, for 7 master studies and 
for 4 PhD studies. From other European institutions we obtained surveys for 8 bachelor programs, 7 
master programs and 1PhD program.  All together  37 surveys were completed. 

From project partners we obtained curricula for 5 bachelor studies, for 5 master studies and for 4 PhD 
studies. We did not collect curricula from other European partners.  

 

6.  Analytical review 
6.1.  General program information 
It is well known that European credit system specifies 25-30 hours  (usually 25) of student work 
(CH+IW) for 1 CP. 1 semester has 30 CP. So 3 years program has 180 CP and 4 years program 240 CP. 
1 semester normally contains 15 weeks (at least in Slovenia). According to Slovenian rules the number 
of CH/week must be between 20 and 30. Russian system also operates with CP which are even entitled 
ECTS. However 1CP means 36 working hours. The max. no. of CH/week is 32. As one semester contains 
17 weeks, it results in much higher number of contact hours in the program. In Malaysian system the 
credit system is also used. However they operates with 1CPMal=40 hours of student work. As 4 years 
programs have app. 140 CPMal, then 1 semester means 17.5 CPMal. To easier compare programs we 
asked partners for appropriate recalculations to European system. It seems that hours for 1CPMal 
should be divided by 1.6 and Malaysian credits for courses and programs must be multiplied with 1.6 
to obtain European credits. 

 

6.1.1.  Analysis of general information for bachelor programs 

General program information is analysed with the help of Table II. 

Duration 

The duration in Europe is usually 3 years (180 CP), sometimes 4 years (240 CP). In Russia and Malaysia 
all programs have 4 years (240 CP). 

Contact hours and individual work 

It was already commented that Russian programs have much more contact hours. The ratio CH/IW is 
very different: from 0,37 for UNED (what can be explained as this is e-learning institution), app. 0,8 for 
Russian universities (2,6 for SPbPU is probably a misunderstanding) and 0,6-1 for EU universities. 

Final work 

The final work which includes preparation, thesis, defence … has usually 5-15 CP with some exceptions 
(AUAS 30 CP, UL 0 CP). The difference between EU and PC partners is not observed. 
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Practical orientation of the study 

It is very important for engineering studies to have a strong practical component. Therefore we 
introduced two questions in the survey: practical work which includes lab. exercises, seminars, 
tutorials, … and practical work, which includes field internship (typically in industry). The percentage 
ratio between the sum of these two data and the CP of the program shows the value 24% (University 
Maribor)-65% (University of Kuala Lumpur). 

Elective courses 

Traditional European programs were based on compulsory units. Bologna reform required more 
elective courses. The percentage of elective CP against program CP shows for most studies the value 
10-20%. According to Slovenian rules the minimal value is 10% (5 % of professional courses, 5% of 
general courses, also from any other institutions). 

Although the instructions clearly explained that elective courses must be counted from student point 
of view (i.e. how many can a student select) some partners included the sum of all elective courses 
credits. 

 

6.1.2.  Analysis of general information for master  programs 

General program information is analysed with the help of Table III. 

Duration 

The duration is in most cases 2 years (120 CP). There are also shorter programs: UNED (Spain) with 2 
e-learning  programs- 1 and 1.5 years, WU-EM (Wismar) and  UG (Glasgow) 1 year.  UG (Glasgow) has 
also one integrated master program with duration of 5 years. The number of CP sometimes differs 
from expected values, as some 2 year programs are actually 3 semester programs and some programs 
have more intensive teaching – also the work during vacation period. 

Contact hours and individual work 

The ratio CH/IW is very different: from 0,2 for SPbPU to 0,9 for UG. Typical value is app. 0,5. 

Final work 

Final work which includes preparation, thesis, defence … has very different amount of CP: from 6 CP 
(on SPbPU) to 30 CP (on UNIHB, GU, UL). In general the number of CP is higher than on bachelor level. 

Practical orientation of the study 

The percentage ratio between the sum of the practical work which includes lab. exercises, seminars, 
tutorials, … and practical work, which includes field internship (typically in industry) and the CP of the 
program shows the value between 20 % (UL, PoliMi) and 70% (SPbPU, NSTU, UNED1, UR). 

 Elective courses 

The percentage of elective CP against program CP shows for most studies the value 10-80%. Typical 
value is app. 30% which is more than on bachelor level.  
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6.1.3.  Analysis of general information for PhD programs 

Unfortunately we received only 5 surveys for PhD programs (SMTU, NSTU, UL, SPIIRAS, UR). Although 
most institutions, which were included into investigation answered, that they have PhD programs but 
as there are no CMSE courses, they did not complete the survey. General program information is 
analysed with the help of Table IV. 

Duration 

The duration is in two European programs and SPIIRAS 3 years (as proposed by Bologna rules) and in 
two Russian programs (SMTU, NSTU) 4 years. 

Contact hours and individual work 

Of course in all programs there are much more individual (research) work as contact hours. The ratio 
CH/IW is 0.03-0.05. 

Final work 

Final work which includes preparation, thesis, defence … has on SMTU and NSTU 9 CP, on UL 30 CP 
and on SPIIRAS 4CP. 

Practical orientation of the study 

The percentage ratio between the sum of the practical work which includes lab. exercises, seminars, 
tutorials, … and practical work, which includes field internship (typically in industry) and the CP of the 
program shows the value between 3 % (SMTU) and 8% (NSTU, SPIIRAS). Such small numbers are 
expected due to the fact that PhD study is based mainly on individual research work. 

 Elective courses 

The percentage of elective CP against program CP shows for most studies the value 3-8%. This is also 
expected as the majority of CP is devoted to individual research work. 

 

6.2.  PART I. Analysis of the curriculum with regard to CMSE 
In this part we collected three types of courses:  

• basic courses in engineering programs without direct CMSE contents but very important 
(urgent) for CMSE  (e.g. mathematics),  

• courses, which parts are also important parts of CMSE courses (e.g. Numerical methods) and  
• pure CMSE courses (e.g. Modelling and simulation of discrete event systems).  

We collected the titles of courses, appropriate CP, CH and IW and the information whether courses 
are compulsory or elective. Later we learnt that according to educational standard (named 3+) there 
are even more categories in Russia: 

• compulsory basic  - units, that are obligatory to take place in the curriculum, 
• compulsory variable - units a department should choose from some certain quantity and 

include them in the curriculum; all practices (after the 1, 2, 3 years), 
• elective - units a student should choose from some certain quantity and include them in his 

own individual educational plan, 
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• facultative – units, a student may additionally choose; such disciplines are not marked in CP. 

The analysis show, how much is particular program oriented into modelling and simulation. As 
expected usually engineering programs have only few courses which can be treated as pure CMSE 
courses. 

As partners filled in this part with very different understanding, the results are rather questionable. It 
appeared that it is very different thinking which are the courses of particular type. 

 

6.2.1.  Analysis of bachelor programs 

The results are shown in Table V. 

We see that programs have 0-4 pure CMSE courses with  0-11 CP. In average there are 2-3 courses with 
app. 10 CP. There is no big difference between EU, Russian and Malaysian programs. 

 

6.2.2.  Analysis of master programs 

The results are shown in Table VI. 

We see that programs have 0-6 pure CMSE courses with  0-30 CP. In average there are 3 courses with 
app. 18 CP. There is no big difference between EU and Russian programs. UTM as the only Malaysian 
representative declared only 1 course with 5 CP. 

 

6.2.3.  Analysis of PhD programs 

The results are shown in Table VII.  

In this part the analysis is difficult as there are only 5 surveys. We see that programs have 0-2 pure 
CMSE courses with 0-20 CP. It seems that Russian partners have more CMSE contents as European 
partners. NSTU declared 2 courses with 21 CP. SMTU has even Mathematical modelling included in the 
name of the specialisation within the PhD program, but actually only 1 pure CMSE course with 5 CP. 

 

6.3.  Syllabus outline  
As mentioned we asked partners and others to write in itemised form of the most important topics 
which are in their opinion typical for modelling and simulation. We expected that this items are mostly 
from pure CMSE courses, but can be also from other courses. The completed surveys show, that the 
thinking, what is actually important for modelling and simulation is quite different. Some partners 
listed contents that are in our understanding important but not in the real focus of CMSE. Some surveys 
were in this part empty. We understand that such partners meant that they do not have real CMSE 
contents in the program. 

The survey asked also for proposals for additional topics in case of future program updates or reforms. 
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Based on all the responses we made the choice for current situation and for future plans separately 
for bachelor, master and PhD level. As the programs are very different one can find same contents on 
different cycles. 

 

6.3.1  Syllabus outline for bachelor programs 

Current status 

• Conventional mathematical modelling of dynamical systems. 
• Theoretical, experimental and combined modelling.  
• Simulation methods: from differential equations, transfer functions, state space description to 

simulation program. 
• Multi-components models. 
• Unified and universal modelling.  
• Object-Oriented modelling.  
• Tools: UML, Matlab, Simulink, Stateflow, Modelica, Maple, Mathematica, Rand Model 

Designer.  
• Simulation with general purpose programming languages. 
• Models based on partial differential equations.  
• Numerical methods and problems: integration methods, numerical stability, the problem of 

discontinuities, the problem of algebraic loops. 
• Analysis of simulation results.  
• Experiment design and optimization. 
• Verification and Validation.   
• Experimental modelling – Identification. 
• Finite element methods. 
• Modelling and simulation of discrete-event systems (DEVS).  
• Tools for DEVS: Matlab, SimEvents, Enterprise Dynamics, AnyLogic.  
• Petri nets, coloured Petri nets. 
• Agent-based modelling. 
• Analysis of bottlenecks. 
• Modelling, simulation and optimization of production systems. 
• Monitoring and supervision of processes units. 
• Logistics: Ports, airports, shopping centres... 
• Operational Research. 
• Queuing theory. 
• Monte Carlo method.  
• Probabilistic models, modelling of random inputs. 
• Hybrid systems. 

Future plans 

• Numerical libraries.  
• Planning and carrying out computer experiments. 
• Real time, hardware in the loop simulation. 
• Visualisation and animation. 
• Artificial intelligence in modelling and simulation. 
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• Virtual-reality based simulation. 
• Simulation of complex and distributed control systems. 
• Modelling and simulation of hybrid systems. 
• Agent-based modelling. 
• Web and cloud computing based simulation. 
• Industry 4.0 in modelling and simulation. 

 

6.3.2  Syllabus outline for master programs 

Current status 

• Simulation of complex systems (discontinuous, variable structure, …). 
• Hybrid systems. Event detection, software tools. 
• Component models (variable structure, agent based modelling). 
• Model simplification. 
• Bond graphs. 
• Evolutionary computation for modelling and simulation. 
• Modelling and simulation with PDE. 
• Dynamical model parameter estimation. 
• Identification of non-parametric models. 
• Multivariable and non-linear system identification. 
• Paradigm of physical modelling.  
• Object oriented modelling. Modelica. Rand designer.  
• Computational causality. Overdetermined and underdetermined systems. DAE index. Index 

reduction. System initialization. Algebraic loops.  Symbolic manipulations. Tearing. 
• Finite automata and state charts.  
• Modelling with partial differential equations. Initial and boundary conditions. Numerical 

methods for solving PDE. 
• Fundamentals of solving partial differential equations using finite element method.  
• Real time simulation, hardware in the loop, software in the loop, rapid prototyping. 
• Discrete-event models, cellular automata, agent-based models.  
• The basics of cellular automata and Monte Carlo methods. 

Future plans 

• The supply chain modelling. 
• Parallel computing.  
• Planning and carrying out computer experiments. 
• Real time simulation. 
• Web-based simulation. 
• Co-simulation. 
• Modelling with partial differential equations. 
• Virtual reality based simulation. 
• Integrated marine logistics optimization. 
• Multi-body systems. 
• Visual analysis and animation. 
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6.3.3  Syllabus outline for PhD programs 

Current status 

• Hybrid systems:  discontinuous, variable structure, events and accurate detection, stiff 
systems, numerical integration methods.   

• Hybrid automata. State diagrams. Block diagrams. Block-textual diagrams. 
• Software for modelling and simulation of hybrid systems. 
• Graphical modelling languages and visual computer models. Formal languages. Syntactic and 

semantic analysis. 

Future plans 

• Multi-agent models. Use of software for developing and analysis of agent-based models. 
• Hybrid system simulation. 
• Visual interactive simulation. 

 

6.4. PART II. Competencies 
As already mentioned, we introduced this part in the survey at the request of a Russian partner. It is 
still not clear whether the future analysis of this part can give some practical results. Many partners 
were unsatisfied to fill in this part as they did not feel competent for it. This was also the reason why 
some surveys were not sent back or were empty in this part. The fact is that proper fulfilment of this 
part is complicated and time consuming.  

Some countries (also Russia) have special catalogues for all types of competencies and then it is easier 
to fill in appropriate data. However in other countries they do not use catalogues and then one has to 
invent many answers which are than quite different and cannot be compared.  But it is clear that one 
should fill in this part from accredited program. Unfortunately competencies of accredited programs 
usually (at least in Ljubljana) do not include modelling and simulation items. These items can be found 
only in a document, which precisely specify the competencies and outcomes of particular courses.  

So some partners developed huge lists of competencies which are usually rather self-understanding 
but still very difficult for comparisons. 

We know that we should develop programs starting with competencies. This is systematic approach. 
However we do not plan to build new programs but to upgrade the existing ones. So we do not need 
to think about some general competencies but about very specific ones for the CMSE area. Going 
through all surveys we can find a useful information. 

To conclude, many surveys came back also with competencies distribution table fulfilled. What we 
expected that basic engineering courses give mostly general competencies, the courses with CMSE 
content more professional-general competencies, and the pure CMSE courses mostly professional 
specific competencies was proved.  
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7.  Other modelling and simulation programs 
As mentioned several times all engineering programs have usually a small modelling and simulation 
component. It would be really interesting to make an investigation whether there are some bachelor, 
master and PhD programs that are completely in the area of modelling and simulation. We found an 
example on Old Dominion University in Norfolk, US which offers an undergraduate four-year degree 
program leading to the Bachelor of Science in Modeling and Simulation Engineering. 
( www.odu.edu/msve ) The department also offers programs of graduate study leading to the degrees 
Master of Engineering, Master of Science, Doctor of Engineering, and Doctor of Philosophy with a 
major in Modeling and Simulation.  

The institution offers many small courses usually for 3 CP. Details can be found on the WEB page 

http://catalog.odu.edu/courses/msim/ 

This is the list with some courses titles: 

• Introduction to Modeling and Simulation Engineering. 
• Discrete Event Simulation.  
• Continuous Simulation.  
• Simulation Software Design.  
• Continuous Simulation Laboratory.  
• Simulation Software Design Laboratory. 
• Topics in Modeling and Simulation Engineering. 
• Introduction to Distributed Simulation. 
• Introduction to Game Development. 
• Secure and Trusted Operating Systems. 
• Computer Graphics and Visualization. 
• Introduction to Medical Image Analysis.  
• Design and Modeling of Autonomous Robotic Systems. 
• Introduction to Game Development. 
• Machine Learning. 
• Optimization Methods. 
• Finite Element Analysis.  
• High Performance Computing and Simulations. 
• Cluster Parallel Computing. 
• Advanced Analysis for Modeling and Simulation. 
• Modeling Global Events. 
• Computational Methods for Transportation Systems. 
• Internship. 
• Practicum. 
• Doctor of Engineering Project. 
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8.  Conclusion 
 
In the report we briefly summarize some important facts which were obtained from the surveys. We 
are aware that some results and comparisons are questionable also due to some misunderstandings 
which also occur due to time limitations all partners had for completing surveys. 
 
More information can be found in the surveys which are included in Appendix. The surveys are divided 
into classes for bachelor, master and PhD programs. In each class there are surveys of partner 
institutions (all partners in the project) and  of other European universities. 
 

 
Abbreviations 
 
 

Computer modelling and simulation engineering CMSE 
Credit point CP 
Contact hours CH 
Individual work IW 
  
University of Bremen UniHB 
St.Petersburg State Marine Technical University SMTU 
St.Petersburg State Politechnical University SPBPU 
Novosibirsk State Technical University NSTU 
Universiti Kuala Lumpur UniKL 
Universiti Teknologi Malaysia UTM 
Universidad Nacional de Educacion Adistancia UNED 
University of Ljubljana UL 
St. Petersburg Institute for Information of RAS SPIIRAS 
Universiti Teknologi PETRONAS UTP 
  
University of Ljubljana, FRI UL FRI 
Amsterdam University of Applied Sciences AUAS 
Faculty of Information Studies in Novo mesto FIS 
Technical University Riga TUR 
University of Maribor UM 
Wismar University of Applied Sciences WU-M 
University of Glasgow UG 
Politecnico di Milano PoliMi 
Vienna University of Technology TUW 
University of La Rioja UR 
University of Zagreb UZG 
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Table I: No of surveys and curricula which has been sent from project partners  
              and some other European higher education institutions. 

 

 

  

survey curr. survey curr. survey curr.
Partners

P1 University of Bremen Germany UniHB 1 1

P2 St.Petersburg State Marine Technical University Russia SMTU 1 1 1 1

P3 St.Petersburg State Politechnical University Russia SPBPU 1 1 1 1
P4 Novosibirsk State Technical University Russia NSTU 1 1 1 1 1 1
P5 Universiti  Kuala Lumpur Malaysia UniKL 2
P6 Universiti  Teknologi Malaysia Malaysia UTM 1 1
P7 Universidad Nacional de Educacion Adistancia Spain UNED 1 1 2 2
P8 University of Ljubljana Slovenia UL 1 1 1 1 1 1
P9 St. Petersburg Institute for Information of RAS Russia SPIIRAS 1 1
P10 Universiti  Teknologi PETRONAS Malaysia UTP 1

Sum 10 5 7 5 4 4

Others

1 University of Ljubljana, FRI Slovenia UL FRI 1

2 Amsterdam University of Applied Sciences Netherland AUAS 1

3 Faculty of Information Studies in Novo mesto Slovenia FIS 1
4 Technical University Riga Latvia TUR 1
5 University of Maribor Slovenia UM 1
6 Wismar University of Applied Sciences Germany WU-M 1 1
7 University of Glasgow Scotland UG 1 2
8 Politecnico di Milano Italy PoliMi 1
9 Vienna University of Technology Austria TUW 1

10 University of La Rioja Spain UR 1 1 1
11 University of Zagreb Croatia UZG 1
12 Bialystok University of Technology Poland
13 Military University of Technology Warsaw Poland
14 ETH Zürrich Suisse
15 University of Oulu Finland No response
16 University of Žil ina Slovakia
17 Czech Technical University Prague Czech rep.
18 Mälardalen University Sweden
19 University of Calabria, Rende Italy

Sum 8 7 1

Bachelor Master PhD
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Table II: General program information: bachelor programs 

  

Institution Acr. Program Specialisation Cycle Years Sem. CP
1 CP=? 
hours

CH IW
Final 
work 

Pract. 
w. 

(lab…)

Pract. 
w. 

(ind., 

Comp. 
courses 

Elect. 
courses

CH/IW
Pract/  

CP
Elect/C

P

Partners

P1

University of 
Bremen, Faculty 
of mathematics 
and informatics 

UNIHB
BPO-
Technomathem.

1 3 6 180 30 1800 3600 15 63 30 164 16 0,50 52% 9%

P2

Saint Petersburg 
State Marine 
Technical 
University

SMTU
Applied 
Mathematics

Computer and 
Mathematical 
Modeling in 
Science and 
Technology

1 4 8 240 36 3957 4683 12 66,83 12 198 42 0,84 33% 18%

P3

St. Petersburg 
Peter the Great 
Polytechnic 
University

SPbPU
Computer science 
and information 
technologies  

Informatics and 
computer science 1 4 8 240 36 6246 2394 7,5 125,5 26,5 192 48 2,61 63% 20%

P4

Novosibirsk State 
Technical 
University, 
Faculty of 
Automation and 
Computer 
Engineering 

NSTU
Computer Science 
and Computer 
Engineering

Practice-oriented 
program

1 4 8 240 36 3984 4656 9 89 8 200 40 0,86 40% 17%

P5

Universiti Kuala 
Lumpur UniKL 

Bachelor of 
Computer 
Engineering 
(Hons)

Computer 
Engineering 1 4 8 140 40 2098 3502 6 84 8 131 9 0,60 66% 6%

P5

University Kuala 
Lumpur  UniKL

Bachelor in Naval 
Architecture & 
Shipbuilding

1 4 7

P6

Universiti 
Teknologi 
Malaysia, Faculty 
of Mechanical 
Engineering

UTM
B.Eng.  
(Mechanical) 1 4 8 219 25 1918 3562 10 11 8 200 19 0,54 9% 9%

P7

Universidad 
Nacional de 
Educación a 
Distancia

UNED
Degree in 
Computer 
Engineering

1 4 8 240 25
1632,5 
(Virt.)

4368 18 65,3 0 216 24 0,37 27% 10%

P8

University of 
Ljubljana, Faculty 
of Electrical 
Engineering 

UL
Electrical 
Engineering Control systems 1 3 6 180 25 2250 2250 0 63 0 160 20 1,00 35% 11%

P10

Universiti 
Teknologi 
Petronas

UTP
Mechanical 
Engineering

Deepwater 
Technology, 
Energy, 
Automotive, 
Plant and facility

1 4 8 232 25 2384 3416 10 22 213 19 0,70 8%

Others

Wismar 
University of 
Applied Sciences, 
Dep. of  
Mechanical Eng.

WU-M
Mechanical 
Engineering

General 
Mechanical Eng. 
with 
SpecializationPro
duction Eng., 
Design/Developm
ent, 
Mechatronics

1 3,5 7 210 30 15 15 190 20 7% 10%

Faculty of 
Information 
Studies in Novo 
mest, Slovenia

FIS
Computer science 
and web 
technologies

1 3 6 180 25 2295 2205 9 47 15 162 18 1,04 34% 10%

University of 
Ljubljana, Faculty 
of Computer and 
Information 
Science 

UL FRI
Computer and 
Information 
Science

Computer 
Networks 1 3 6 180 25 2250 2250 6 0 120 54 1,00 30%

Technical 
University Riga, 
Latvia

TUR
Information 
technology

Computer 
science

1 3 6 183 24 1952 15 141 42 23%

University of 
Glasgow

UG 
Beng in School of 
Engineering

Aeronautical 
Engineering

1 4 8 240 20 2240 2560 15 0 205 35 0,88 15%

Amsterdam 
University of 
Applied Sciences

AUAS Aviation Studies 
Aviation 
Management 

1 4 8 240 30 3600 3600 30 45 30 180 60 1,00 31% 25%

University of 
Maribor, Faculty 
of Electrical 
Engineering and 
Computer 
Science

UM
Electrical 
Engineering

Automation and 
Robotics 1 3 6 180 30 2130 3270 6 38,33 6 153 27 0,65 25% 15%

University of La 
Rioja

UR

Industrial 
Electronics and 
Automation 
Engineering

Automation and 
Robotic Systems

1 4 8 240 25 2400 3600 12 98 6 210 30 0,67 43% 13%

*The European Commission's support for the production of this publication does not constitute an endorsement of the contents, 
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Table III: General program information: master programs 

 

  

Institution Acr. Program Specialisation Cycle Years Sem. CP
1 CP=? 
hours

CH IW
Final 
work 

Pract. 
w. 

(lab…)

Pract. 
w. 

(ind., 

Comp. 
courses 

Elect. 
courses

CH/IW
Pract/  

CP
Elect/C

P

Partners

P1

University of 
Bremen, Faculty 
of Mathematics 
and Informatics

UNIHB
Industrial 
Mathematics

Production 
Engineering 2 2 4 120 30 1125 1875 30 0 0 69 51 0,60 0% 43%

P3

St. Petersburg 
Peter the Great 
Polytechnic 
University

SPbPU

Fundamental 
Informatics and 
Computer 
Science

Designing of 
complex 
information 
systems 

2 2 4 120 36 752 3568 6 70,5 6 53 8 0,21 64% 7%

P4

Novosibirsk State 
Technical 
University, 
Faculty of 
Automation and 
Computer 
Engineering

NSTU
Computer 
Science and 
Engineering

Computer 
modeling of 
systems

2 2 4 120 36 990 3330 9 22 48 103 17 0,30 58% 14%

P6

Universiti 
Teknologi 
Malaysi, Faculty 
of Mechanical 
Engineering

UTM
M.Sc. (Ship and 
Offshore 
Engineering)

2 2 4 64 25 560 1040 10 0 0 50 14 0,54 0% 22%

P7

Universidad 
Nacional de 
Educación a 
Distancia

UNED
Master Degree in 
Computer 
Science

2 1,5 3 90 25
324 

(Virt.) 1926 12 56 0 72 18 62% 20%

P7

Universidad 
Nacional de 
Educación a 
Distancia and 
Universidad 
Complutense de 
Madrid

UNED1

Master Degree in 
Systems and 
Control 
Engineering

Modeling and 
Simulation

2 1 2 60 25
368 

(Virt.)
1132 12 15 0 12 48 25% 80%

P8

University of 
Ljubljana, Faculty 
of Electrical 
Engineering

UL
Electrical 
Engineering

Control systems 
and computer 
engineering

2 2 4 120 25 1125 1875 30 20 0 78 42 0,60 17% 35%

Others

Wismar 
University of 
Applied Sciences, 
Dep. of  
Mechanical Eng.

WU-M
Mechanical 
Engineering

General 
Mechanical Eng. 
with Specific 
Profiles in 
Design/Calculatio
n (DC), Materials, 
Production 
Technology, 
Energy Systems

2 1,5 3 90 30 30 5 65 25 6% 28%

University of 
Glasgow

UG
MSc within School 
of Engineering

Aerospace 
Systems 

2 1 2 90 20 840 960 30 0 90 0 0,88 0% 0%

University of 
Glasgow UG 

MEng in School of 
Engineering

Aeronautical 
Engineering integ. 5 10 300 20 2800 3200 30 285 15 0,88 0% 5%

Politecnico di 
Milano, School of 
Industrial and 
Information 
Engineering

PoliMi
Automation and 
Control 
Engineering

2 2 4 120 25 700 2300 20 20 0 60 60 0,30 17% 50%

University of La 
Rioja UR

Master on 
Industrial 
Engineering

2 2 3 90 25 900 1350 12 58 6 78 12 0,67 71% 13%

Vienna University 
of Technology

TUW
Energy Systems 
and Automation 
Technology

2 2 4 120 25 1200 1800 30 9 0 93 27 0,67 8% 23%

*The European Commission's support for the production of this publication does not constitute an endorsement of the contents, 
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Table IV: General program information: PhD programs 

 

 

Institution Acr. Program Specialisation Cycle Years Sem. CP
1 CP=? 
hours

CH IW
Final 
work 

Pract. 
w. 

(lab…)

Pract. 
w. 

(ind., 

Comp. 
courses 

Elect. 
courses

CH/IW
Pract/  

CP
Elect/C

P

Partners

P2

Saint Petersburg 
State Marine 
Technical 
University

SMTU
Computer 
Science and 
Engineering

Mathematical 
modeling, 
numerical 
methods and 
complexes of 
programs

3 4 240 36 384 8256 9 4 4 23 7 0,047 3% 3%

P4

Novosibirsk State 
Technical 
University, 
Faculty of 
Automation and 
Computer 
Engineering

NSTU
Computer 
Science and 
Engineering

Mathematical 
and software of 
computers, 
complexes and 
computer 
networks

3 4 8 240 36 306 8334 9 12 7 234 6 0,037 8% 3%

P8

University of 
Ljubljana, Faculty 
of Electrical 
Engineering

UL
Electrical 
Engineering

No specific study 
program option 3 3 6 180 25 120 4380 30 10 0 160 20 0,027 6% 11%

P9

Saint Petersburg 
Institute 
Informatics and 
Automation

SPIIRAS
Informatics and 
 computing 
machinery

System analysis, 
management and 
information 
processing 

3 3 220 36 238 7736 4 7 10 213 7 0,031 8% 3%

Others

University of La 
Rioja

UR

University 
Doctorate in 
Innovation in 
Product 
Engineering and 
Industrial 
Processes

3 3 6
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Table V: Analysis of the curricula with regard to CMSE for bachelor programs

  

Institution Acr. Program Specialisation

No. 
courses CP

No. 
courses CP

No. 
courses CP

Partners

P1

University of 
Bremen, Faculty 
of mathematics 
and informatics 

UNIHB BPO-Technom. 8 74 2 20 2 11

P2

Saint Petersburg 
State Marine 
Technical 
University

SMTU
Applied 
Mathematics

Computer and 
Mathematical 
Modeling in 
Science and 
Technology

34 134 11 35 3 10

P3

St. Petersburg 
Peter the Great 
Polytechnic 
University

SPbPU
Computer science 
and information 
technologies  

Informatics and 
computer science 9 63.5 12 36.5 4 9

P4

Novosibirsk State 
Technical 
University, 
Faculty of 
Automation and 
Computer 
Engineering 

NSTU
Computer Science 
and Computer 
Engineering

Practice-oriented 
program 18 85 14 50 3 9

P5

Universiti Kuala 
Lumpur 

UniKL 
Bachelor of 
Computer 
Engineering (Hons)

Computer 
Engineering

21 49 25 84 2 6

P5

University Kuala 
Lumpur  

UniKL
Bachelor in Naval 
Architecture & 
Shipbuilding

4 16 0 0 3 12

P6

Universiti 
Teknologi 
Malaysia, Faculty 
of Mechanical 
Engineering

UTM B.Eng.(Mechanical) 18 86 6 26 2 10

P7

Universidad 
Nacional de 
Educación a 
Distancia

UNED
Degree in 
Computer 
Engineering

7 42 3 18 1 6

P8

University of 
Ljubljana, Faculty 
of Electrical 
Engineering 

UL
Electrical 
Engineering

Control systems 7 54 8 47 1 6

P10

Universiti 
Teknologi 
Petronas

UTP
Mechanical 
Engineering

Deepwater 
Technology, 
Energy, 
Automotive, 
Plant and facility

12 59 4 20 2 10

Others

Wismar 
University of 
Applied Sciences, 
Dep. of  
Mechanical Eng.

WU-M
Mechanical 
Engineering

General 
Mechanical Eng. 
with 
SpecializationPro
duction Eng., 
Design/Developm
ent, 
Mechatronics

16 80 3 15 0 0

Faculty of 
Information 
Studies in Novo 
mesto, Slovenia

FIS
Computer science 
and web 
technologies

7 42 5 30 2 12

University of 
Ljubljana, Faculty 
of Computer and 
Information 
Science 

UL FRI
Computer and 
Information 
Science

Computer 
Networks 7 42 4 24 1 6

Technical 
University Riga, 
Latvia

TUR
Information 
technology

Computer 
science 4 33 10 38 2 9

University of 
Glasgow

UG 
Beng in School of 
Engineering

Aeronautical 
Engineering

6 55 8 60 1 5

Amsterdam 
University of 
Applied Sciences

AUAS Aviation Studies 
Aviation 
Management 5 24 2 12 3 9

University of 
Maribor, Faculty 
of Electrical 
Engineering and 
Computer 
Science

UM
Electrical 
Engineering

Automation and 
Robotics 7 41 8 48 0 0

University of La 
Rioja UR

Industrial 
Electronics and 
Automation 
Engineering

Automation and 
Robotic Systems 7 42 19 103.5 1 4.5

1. Basic 2. Important 3. Pure CMSE

*The European Commission's support for the production of this publication does not constitute an endorsement of the contents, 
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Table VI: Analysis of the curricula with regard to CMSE for master programs 

 

 

Institution Acr. Program Specialisation

No. 
courses CP

No. 
courses CP

No. 
courses CP

Partners

P1

University of 
Bremen, Faculty 
of Mathematics 
and Informatics

UNIHB
Industrial 
Mathematics

Production 
Engineering

0 0 12 102 3 30

P3

St. Petersburg 
Peter the Great 
Polytechnic 
University

SPbPU
Fundamental 
Informatics and 
Computer Science

Designing of 
complex 
information 
systems 

2 9 3 12 6 23

P4

Novosibirsk State 
Technical 
University, 
Faculty of 
Automation and 
Computer 
Engineering

NSTU
Computer Science 
and Engineering

Computer 
modeling of 
systems

5 13 9 29 3 10

P6

Universiti 
Teknologi 
Malaysi, Faculty 
of Mechanical 
Engineering

UTM
M.Sc. (Ship and 
Offshore 
Engineering)

4 20 9 45 1 5

P7

Universidad 
Nacional de 
Educación a 
Distancia

UNED
Master Degree in 
Computer Science

0 0 3 12 1 6

P7

Universidad 
Nacional de 
Educación a 
Distancia and 
Universidad 
Complutense de 
Madrid

UNED

Master Degree in 
Systems and 
Control 
Engineering

Modeling and 
Simulation

0 0 6 36 3 18

P8

University of 
Ljubljana, Faculty 
of Electrical 
Engineering

UL
Electrical 
Engineering

Control systems 
and computer 
engineering

0 0 12 72 3 18

Others

Wismar 
University of 
Applied Sciences, 
Dep. of  
Mechanical Eng.

WU-M
Mechanical 
Engineering

General 
Mechanical Eng. 
with Specific 
Profiles in 
Design/Calculatio
n (DC), Materials, 
Production 
Technology, 
Energy Systems

1 5 3 15 2 10

University of 
Glasgow UG

MSc within School 
of Engineering

Aerospace 
Systems 0 0 8 50 1 5

University of 
Glasgow UG 

MEng in School of 
Engineering, integ. 
master

Aeronautical 
Engineering 6 55 11 75 1 5

Politecnico di 
Milano, School of 
Industrial and 
Information 
Engineering

PoliMi
Automation and 
Control 
Engineering

0 0 8 60 1 5

University of La 
Rioja UR

Master on 
Industrial 
Engineering

7 7.5 19 22.5 0 0

Vienna University 
of Technology

TUW
Energy Systems 
and Automation 
Technology

4 18 2 7.5 3 12

1. Basic 2. Important 3. Pure CMSE
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Table VII: Analysis of the curricula with regard to CMSE for PhD programs 

 

 
  

Partners

P2

Saint Petersburg 
State Marine 
Technical 
University

SMTU
Computer Science 
and Engineering

Mathematical 
modeling, 
numerical 
methods and 
complexes of 
programs

2 6 3 10 1 5

P4

Novosibirsk State 
Technical 
University, 
Faculty of 
Automation and 
Computer 
Engineering

NSTU
Computer Science 
and Engineering

Mathematical 
and software of 
computers, 
complexes and 
computer 
networks

1 3 2 12 2 21

P8

University of 
Ljubljana, Faculty 
of Electrical 
Engineering

UL
Electrical 
Engineering

No specific study 
program option 1 5 4 20 0 0

P9

Saint Petersburg 
Institute 
Informatics and 
Automation

SPIIRAS
Informatics and 
 computing 
machinery

System analysis, 
management and 
information 
processing 

2 5 2 5 2 10

Others

University of La 
Rioja

UR

University 
Doctorate in 
Innovation in 
Product 
Engineering and 
Industrial 
Processes

1 1 1

*The European Commission's support for the production of this publication does not constitute an endorsement of the contents, 
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Appendix: 

 
 

Template of the survey 

Completed surveys  

Bachelor (the order as in Table II) 

Partners 

Others 

Master (the order as in Table III) 

Partners 

Others 

PhD (the order as in Table IV) 

Partners  

Others 

  
*The European Commission's support for the production of this publication does not constitute an endorsement of the contents, 
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Template of the survey 
(with instructions) 
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InMotion 
Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.2 

 

 
General program information 
Institution  
Acronym in the project:  
Name of the program:  
Study program option (specialization, direction, …):  
Cycle  
No. of years:  
No. of semesters:  
No. of credit points (CP):  
Equivalent of CP in hours:  
No. of contact hours (CH):  
Individual work (IW):  
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

 

Practical work: 
- field internship (typically in industry) (CP) 

 

Amount of compulsory courses  (CP)  
Amount of elective courses (CP)  

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE 

Total no.:  

Names of these courses: 
 

CP CH IW course type 

     
     
     
     
     
     
     
TOTAL:     
2. Courses, which parts are also important parts of CMSE courses Total no.:  

Names of these courses: 
 

CP CH IW Course type 
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TOTAL:     
3. Pure CMSE courses Total no:  

Names of these courses: 
 

CP CH IW Course type 

     
     
     
     
TOTAL:     
Syllabus outline (important topics mostly from all  (pure) CMSE courses) 

•  
Proposals for additional topics: in case of reforms, possibilities for new courses, … 

•  
Some interesting CMSE applications 

•  

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1  

G-2  

G-3  

G-4  

G-5  

G-6  

2. Professional - General 
PG-1  
PG-2  
PG-3  

PG-4  

3. Professional - Specific 
PS-1  
PS-2  
PS-3  
  
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 
with CMSE content 

3. Pure CMSE courses 

1. General    
2. Professional - General    
3. Professional - Specific    

*The European Commission's support for the production of this publication does not constitute an endorsement of the contents, 
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Web links for more information about this program or interesting courses 
 

Contacts 
Contact person responsible for this survey: 
 
Email of the responsible person: 
Date: 
 

 
Abbreviations: 
UL  University of Ljubljana 
CMSE Computer modelling and simulation engineering 
CP credit points 
CH contact hours 
IW individual work 
 
Some basic information according to the Bologna rules 
 
European programs are accredited according to the so called Bologna rules. The higher education consists of 3 
cycles:  
1st cycle – bachelor (3-4 years, usually 3 years),  
2nd cycle - master (1-2 years, usually 2 years),  
3rd cycle PhD or doctoral study (3 years). 
 
The amount of student work is calculated by the aid of European Credit Transfer System (ECTS). 1 credit point (CP in 
this survey, in Europe usually ECTS) means 25-30 hours of a student work. At our institution (UL) we used 25 hours. 
The student exchange in Europe is based on CP. 
 
A student’s work consists of the sum of contact hours (CH) and individual work (IW).  E.g.: a course has 9CP 105 CH 
120 IW (9x25=105+120). 
 
One semester (at UL 15 weeks) has 60 CP. Normally bachelor programmes have 3 years (6 semesters) with 180 CP. 
 
Instructions for completion of the survey 
 
We are focused on engineering programmes. As far as we know there are no modelling and simulation (M&S) 
programs. M&S is just one area with some courses in more general engineering programmes. This holds for bachelor, 
master and PhD programs.  
 
The survey should be completed from the point of a student who select a program, program option (specialization, 
direction) and elective courses which are more devoted to modelling and simulation. In case of several elective courses 
from M&S, all have to be mentioned but counted only in the amount a student can choose. 
 
Please fill in the survey for bachelor, master and PhD level, because we have to make the report for all levels. Fill in 
one survey for each program. If you do not have M&S courses on the PhD level, you can specify the itemised content 
you would propose for future developments. 
 
If you do not use CP according to Bologna rules, please introduce this measure in order to be able to compare different 
programs. You can probably calculate European CP from yours. If you do not use CP, we suggest: for one course take 
the number of contact hours, add the same amount for the individual work and divide the sum with 25 or 30. You can 
leave decimal results although CP in Europe should be an integer. 

*The European Commission's support for the production of this publication does not constitute an endorsement of the contents, 
 which reflect the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.



 
Please, use for help the attached example – the survey of a bachelor program from the University of Ljubljana, before 
you complete your surveys. 
 
PART I. Analysis of the curriculum with regard to CMSE 
 
Beside some basic data of the whole program we collect the quantitative information from three types of courses:  

1. Basic courses in engineering programs without direct CMSE contents but very important (urgent) for CMSE 
(e.g. Physics, Mathematics, …). 

2. Courses, which parts are also important parts of CMSE courses (e.g. Numerical methods, Measurements, …). 
3. Pure CMSE courses (courses which clearly define CMSE area, e.g. Continuous modelling and simulation, 

Identification, Discrete event modelling, …). 
 
Qualitative information (Syllabus outline - important topics from all current (pure) CMSE courses) is mainly produced 
from contents of pure CMSE courses. So you must synthesise the information from several courses. Do not include 
very general items. 
 
Part II. Competences 
 
1. General:  indicate very general skills that students acquire during the study from all subjects. 
2. Professional – General: indicate professional skills that students acquire during the engineering study. 
3. Professional – Specific: indicate professional (pure) modelling and simulation or CMSE skills that students acquire 
during the engineering study. 
See also the attached template from UL. But it is not the intention to overwrite this items but to try to find specific 
items from your accredited programs. 
 
Formation of competences distribution (in course units): we are not sure if we can expect some really valuable 
information from this part of the survey. We expect that courses 1 give competences 1, courses 2 competences 2 and 
courses 3 competences 3, but also others. So we can expect higher numbers on the diagonal. 
 
 
With regard to this survey please contact: 
Prof. Borut Zupančič, University of Ljubljana 
borut.zupancic@fe.uni-lj.si 
 
Please know that University of Ljubljana is responsible for the report of WP1.2 with the 
deadline 15th December 2016. So the very deadline for you is 5th December 2016. We 
expect your response as soon as possible. 
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Completed surveys 
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BACHELOR 
 

Partners 
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InMotion 
Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.2 

 

 
General program information 
Institution University of Bremen, Faculty of mathematics 

and informatics (acronym UNIHB) 
Acronym in the project: UNIHB 
Name of the program: BPO-Technomathematik 
Study program option (specialization, direction, …):  
Cycle 1st cycle academic study program (bachelor) 
No. of years: 3 
No. of semesters: 6 
No. of credit points (CP): 180 
Equivalent of CP in hours: 30 
No. of contact hours (CH): 1800 
Individual work (IW): 3600 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

15 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

63 

Practical work: 
- field internship (typically in industry) (CP) 

30 

Amount of compulsory courses  (CP) 164 
Amount of elective courses (CP) 16 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE 

Total no.: 8 

Names of these courses: 
 

CP CH IW course type 

1. Practical informatics 1 8 84 156 compulsory 
2. Practical informatics 2 6 70 110 compulsory 
3. Experimental physics 1 9 84 186 compulsory 
4. Experimental physics 2 11 112 218 compulsory 
5. Experimental physics 3 10 98 202 compulsory 
6. Numerical mathematics 1/2 18 168 372 compulsory 
7. Computer practices 3 30 60 compulsory 
8. Mathematical modelling 9 77 193 compulsory 
TOTAL: 74 723 1497  
2. Courses, which parts are also important parts of CMSE courses Total no.: 2 

Names of these courses: 
 

CP CH IW Course type 

1. Seminar for presentation 5 28 122 elective 
2. Bachelor thesis and seminar 15 90 360 elective 
TOTAL: 20 118 482  
3. Pure CMSE courses Total no: 2 

Names of these courses: 
 

CP CH IW Course type 
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1. Computer Practices 3 30 60 compulsory 
2. Practical informatics 1 8 84 156 compulsory 
TOTAL: 11 114 216  
Syllabus outline (important topics mostly from all (pure) CMSE courses) 

 Overview of principles of mathematical modeling at the Application to simple technical and scientific 
problems. 

 Knowledge of the possible applications and limitations of mathematical modeling; Ability to critical 
reflection, especially in the Transfer of results from the mathematical model to the real problem. 

 What is mathematical modeling, how can the real problems and processes be described through 
mathematical instruments 

 Conceptual world and models for diffusion, reaction, traffic flow, transport And (some) of their continuous 
models, possibly elements of the Mathematical Biology, possibly elements of image and signal recognition 

 Simulation tools: simulation using the basic functionality of Matlab environment. Simulation in Matlab - 
Simulink: 

 Continuum mechanics (deformation, transport and continuity equations, Cauchy interactions, basic 
equations of deformation theory 

 Statistic tools for analysis of experimental results. 
 Hybrid applications of eScience tools for big data problems. 

Proposals for additional topics: in case of reforms, possibilities for new courses, … 
  

Some interesting CMSE applications 
 Optimization in control systems of technical and economical processes 
 Optimization in logistics 
 Retrieving biological, physical, or technical parameters from measured data 

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 Knowledge and mastery of presentation techniques, e.g. Selection / use of different media, time 

management, language style and gesture, dealing with the audience. 
G-2 Critical thinking on the basis of analysis and synthesis. 

G-3 Professional, environmental and social responsibility. 

G-4 Ability to structure and contain a topic for lecture and written report 

G-5 The ability to self-organization and self-education and acquisition of new knowledge. 

G-6 Teamwork with experts from various fields. 

G-7 Conducting literary research and dealing with scientific research sources. 

2. Professional – General 
PG-1 Knowledge and use Modeling methods for solving of typical application problems. 
PG-2 Optimal use of ICT (information communication technologies) and its advancement. 
PG-3 Knowledge of and dealing with typical styling tools for the compilation of a Mathematical text 

PG-4 Basic and advanced knowledge from natural sciences, engineering, life sciences, and industrial 
applications. 

3. Professional - Specific 
PS-1 Knowledge and use of Modeling methods for solving of typical application problems. 
PS-2 Simulation methods. 
PS-3 Basic and profound knowledge of the use of advanced computer tools: Matlab, Simulink 
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Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 
with CMSE 
content2 

3. Pure CMSE courses 

1. General 3 2 1 
2. Professional - General 3 3 1 
3. Professional - Specific 3 3 1 

 
Web links for more information about this program or interesting courses 
 
http://www.math.uni-bremen.de/zetem/ 

Contacts 
Contact person responsible for this survey: Dr. Jun Zhao 
 
Email of the responsible person:  jzhao@uni-bremen.de 
Date:  Nov. 30, 2016 
 

 

  

*The European Commission's support for the production of this publication does not constitute an endorsement of the contents, 
 which reflect the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.

mailto:jzhao


InMotion 
Innovative teaching and learning strategies in open 
modelling and simulation environment for student-
centered engineering education - Survey for WP 1.2 

 

 
General program information 
Institution Saint Petersburg State Marine Technical 

University (acronym SMTU) 
Acronym in the project: SMTU 
Name of the program:  01.03.04.А  Applied Mathematics 
Study program option (specialization, direction, …): 01.03.04.A.01.16.D  Computer and 

Mathematical Modeling in Science and 
Technology 

Cycle 1st cycle academic study program (bachelor) 
No. of years:  4 
No. of semesters: 8 
No. of credit points (CP):  240 
Equivalent of CP in hours: 36 
No. of contact hours (CH):  3957 
Individual work (IW): 4683 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

6 (preparation – 4 weeks) 
6 (defence) 
12 - total 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

2406 hours (66,83 CP) 
 

Practical work: 
- field internship (typically in industry) (CP) 

Practice: 
3 СP (2 weeks after the 1 year) 
3 CP (2 weeks after the 2 year) 
6 (4 weeks after the 3 year) 
 

Amount of compulsory courses  (CP) compulsory basic courses 24 / 113  ?+24 
compulsory variable courses 14 / 61 

Amount of elective courses (CP) 14 / 42 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 34 

Names of these courses: 
 

CP CH IW course type 

1. Mathematical analysis 6 126 90 compulsory 
2. Linear Algebra and Analytic Geometry 5 108 72 compulsory 
3. Differential geometry / Computational Geometry 3 36 72 elective 
4. Mathematical analysis 6 108 108 compulsory 
5. Linear Algebra and Analytic Geometry 6 108 108 compulsory 
6. Physics 4 72 72 compulsory 
7. Mathematical analysis 6 126 90 compulsory 
8. Differential equations 6 90 126 compulsory 
9. Physics 4 72 72 compulsory 

*The European Commission's support for the production of this publication does not constitute an endorsement of the contents, 
 which reflect the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.



10. Mathematics Workshop  5 54 126 compulsory 
11. The theory of functions of a complex variable 5 90 90 compulsory 
12. Discrete Mathematics, Algorithms 3 54 54 compulsory 
13. Mathematics Workshop 5 72 108 compulsory 
14. Theoretical Mechanics 4 72 72 compulsory 
15. Probability theory, mathematical statistics and the theory 

of stochastic processes 4 72 72 compulsory 

16. Mathematical physics 4 72 72 compulsory 
17. Optimization methods 3 54 54 compulsory 
18. Theoretical Mechanics 3 36 72 compulsory 
19. Elements of functional analysis / Software development 

technology 
4 36 108 elective 

20. Probability theory, mathematical statistics and the theory 
of stochastic processes 

4 68 76 compulsory 

21. Graph theory, Mathematical logic 3 68 40 compulsory 
22. Control theory 3 51 57 compulsory 
23. Numerical methods for solving applied problems 3 68 40 compulsory 
24. Operations research 4 54 90 compulsory 
25. Numerical methods for solving applied problems 3 54 54 compulsory 
26. Integral equations 3 54 54 compulsory 
27. Multivariate statistical analysis / Web-technologies 4 54 90 elective 
28. Multiphysics processes / physical processes in the 

environmental problems / Decision theory 
3 54 54 

elective 

29. Continuum Mechanics / Fluid Mechanics / Optimization 
methods in shipbuilding problems 

2 36 36 
elective 

30. Stochastic methods 3 40 68 compulsory 
31. Computational Mechanics / CFD Methods / Simulation 

and use of advanced simulators in maritime technology 
3 50 58 

elective 

32. Theory of the ship / Marine Engineering Design / 
Information Technologies  Workshop  

3 50 58 
elective 

33. Mathematical modeling in applications / Mathematical 
modeling of environmental processes 

4 50 94 elective 

34. Simulation of control systems / Statistical and dynamic 
ecosystem model / simulation of complex systems 3 50 58 elective 

TOTAL: 134 2259 2565  
2. Courses, which parts are also important parts of CMSE courses Total no.: 11 
Names of these courses: 
 CP CH IW Course type 

1. Software and hardware informatics 3 36 72 compulsory 
2. Computer graphics 3 36 72 compulsory 
3. Computer Programming 4 72 72 compulsory 
4. Computer Programming 4 72 72 compulsory 
5. Operating systems and computer network 3 72 36 compulsory 

6. Algorithmization of mathematical problems  3 54 54 elective 

7. Practice in Informatics 3 0 108 compulsory 
8. Numerical methods 3 72 36 compulsory 

9. Graph theory, Mathematical logic 3 54 54 compulsory 

10. Database 4 72 72 compulsory 

11. Information technologies in science and education 2 30 42 compulsory 
TOTAL: 35 570 690  

3. Pure CMSE courses Total no: 3 
Names of these courses: 
 CP CH IW Course type 
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1. Computer mathematics – An Introduction 3 54 54 compulsory 
2. Math modeling 4 85 59 compulsory 
3. Computer modeling and simulation software 3 36 72 compulsory 

TOTAL: 10 175 185  
     

Syllabus outline (important topics mostly from all  (pure) CMSE courses)  
•   

Proposals for additional topics: in case of reforms, possibilities for new courses, …  
•  

Some interesting CMSE applications 
• Mechanical and hydrodynamical systems   

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 ability to use the basics of philosophical knowledge for the formation of the ideological position 

G-2 ability to analyze the main stages and the laws of historical development of society for the 
formation of the civil position  

G-3 ability to use the basics of economic knowledge in the various fields of activity  

G-4 ability to use the basics of legal knowledge in various fields of activity  

G-5 ability to communicate orally and in writing in Russian and foreign languages to meet the 
challenges of interpersonal and intercultural communication  

G-6 ability to work in a team, tolerantly perceiving social, ethnic, religious and cultural differences  

G-7 ability to self-organization and self-education  

G-8 ability to use the methods and means of physical training to ensure full social and professional 
activities  

G-9 ability to use the first aid techniques, methods of protection in emergency situations  

2. Professional - General 
PG-1 willingness to work independently 
PG-2 ability to use modern mathematical methods and modern software tools and develop modern 

programming techniques 
3. Professional - Specific 
Production - technological activity 
PS-1 ability to use standard software packages to solve practical problems on electronic computers, 

debug, test applied software  
PS-2 ability and willingness to adjust, test and check computer technology and software 
PS-3 ability and willingness to demonstrate knowledge of modern programming languages, operating 

systems, office applications, information and telecommunication network "Internet" (hereinafter - 
the "Internet" network), methods and data management tools, the organization principles, 
structure and scheme of operating system 

Organizational - administrative activity 
PS-4 ability and willingness to solve problems, take responsibility  
PS-5 ability to carry out organizational and managerial calculations, organizing and equipping 

workstations  
PS-6 ability to organize the work of performers small groups 
PS-7 ability to determine the economic feasibility of technical and organizational solutions  
PS-8 be familiar with basic methods of defence of industrial workers and the public from the possible 

consequences of accidents, catastrophes, natural disasters  
Research activities 
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PS-9 ability to identify the essence of natural science problems arising during professional activity, 
readiness to use appropriate natural science unit to deal with them  

PS-10 willingness to use mathematical tool for the task, the ability to apply the appropriate 
mathematical model of the process and verify its adequacy, to analyze simulation results, take a 
decision on the basis of the results obtained  

PS-11 readiness to use knowledge and data management skills  
PS-12 ability to explore new areas of fundamental sciences independently  
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content  
3. Pure CMSE courses 

1. General 7 2  1 
2. Professional - General 3 8 1 
3. Professional - Specific 3 5 1 

 
Web links for more information about this program or interesting courses 
 

Contacts 
Contact person responsible for this survey: prof.  Vladimir Ryzhov  
 
Email of the responsible person:  ryzhov@SMTU.RU 
Date:  Dec. 05, 2016 
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environment for student-centered engineering education - Survey for WP 1.2 

 

 
General program information 
Institution St. Petersburg Peter the Great Polytechnic 

University 
Acronym in the project: SPbPU 
Name of the program:  Computer science and information 

technologies   
Study program option (specialization, direction, …): Informatics and computer science 
Cycle bachelor 
No. of years:  4 
No. of semesters: 8 
No. of credit points (CP):  240 
Equivalent of CP in hours: 36 
No. of contact hours (CH):  6246            
Individual work (IW): 2394 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

7,5 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

125,5 

Practical work(CP): 
- field internship (typically in industry), special practice  

26,5 

Amount of compulsory courses  (CP) 192 
Amount of elective courses (CP) 48 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 9 

Names of these courses: 
 

CP CH IW course type 

advanced maths 20 540 180 compulsory 
physics 10 288 72 compulsory 
software science 9 180 144 compulsory 
discrete mathematics 4.5 126 36 compulsory 
mathematical logic and theory of algorithms 4 108 36 compulsory 
probability theory 3.5 108 18 compulsory 
Basis of computer algebra 4 1108 36 compulsory 
mathematical statistics 2.5 18 72 compulsory 
Numerical methods 6 180 36 compulsory 

TOTAL: 63.5    
2. Courses, which parts are also important parts of CMSE courses     Total no.: 12 

Names of these courses: 
 

CP CH IW Course type 

Algorithms and complexity analysis  3 36 72 compulsory 
Automaton theory and formal language  4 108 36 compulsory 
Software Engineering 3 72 36 compulsory 
Optimization and operational research 2 54 18 compulsory 
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Operating systems 3 72 36 compulsory 
Basis of control Theory 5 144 36 compulsory 
Object-oriented programming 3.5 82 54 compulsory 
Software systems designing 3.5 90 36 compulsory 
distributed algorithms 3 72 36 compulsory 
parallel programming 4 108 36 compulsory 
computer graphics 2.5 62 18 compulsory 

TOTAL: 36.5    
3. Pure CMSE courses Total no: 4 

Names of these courses: 
 

CP CH IW Course type 

Modeling and simulation of complex dynamical systems 4.5 134 28 compulsory 
Unified Modeling Language 4.0 108 36 compulsory 
Software for mathematical modeling 4.5 80 82 elective 
Tools for modeling multi-component systems 4.5 80 82 elective 

TOTAL: 9    
Syllabus outline (important topics mostly from pure CMSE courses)  
  

• Mathematical and computer experiments.  
Mathematical models. Computer experiment.  

• Complex dynamical systems. State space. Models for Time: continuous and discrete time.   
Isolated and open systems. Continuous and discrete systems.  Decomposition and 
aggregation. Hierarchical systems. 

• Tools for modeling and simulation. 
Modeling dynamical systems in MATLAB. MATLAB modeling language. Data types and 
basic operators.  
Modeling dynamical systems in MAPLE. Data types and basic operators. «Linear algebra» 
и «Differential equations» packages. DETools. 
Dynamical systems in Rand Model Designer.  

• Classical dynamical systems. 
Systems of differential equations. Phase portrait. Linear equations. Phase portrait 
classification of linear systems on plane. Phase portrait of non-liners systems. Linearization. 
Stability. Lyapunov stability. Periodical solutions. Ideal cycle. Bifurcations. 

• Hybrid systems 
  Hybrid systems as generalization of classical dynamical systems. Hybrid automaton. 

• Multi-components models 
Open dynamical systems. «Hybrid», «Block», and «physical modeling. Composition of 
hybrid automata. Final system for multi-component model. 

• Unified and universal modeling languages.  
Object-Oriented modeling. Unified Modeling Language.  Simulink, Modelica, Rand Model 
Designer. 

• Mathematical models. 
Models based on partial differential equations. Probabilistic models. Simulation modeling. 

• Modeling languages of tools: MATLAB, SIMULINK, STATEFLOW,  MAPLE,  
MATHEMATICA, Rand Model Designer. 

 
 
     
  
Proposals for additional topics: in case of reforms, possibilities for new courses, …  

• Agent-based modeling 
• Different forms of dynamical systems: NAE,ODE,DAE.  
• Numerical methods for NAE,ODE,DAE 
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•  Numerical libraries  
• Planning and carring out computer experiments. 

Some interesting CMSE applications 
• Electrical, Mechanical and hydraulically systems   
• Hybrid systems 
• Systems with variable structure 
• Simulating modeling in sociology 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 To be able to use philosophical knowledge for forming scientific view of the world ;  

G-2 To be able analyze basic laws of historical process for forming citizenship 

G-3 To use economical laws in life activities;  

G-4 To use law in life activities;  

G-5 To be able to read and write professional and other texts using Russian and foreign languages   

G-6 To be able to work in international team ;  

G-7 To be able for self-organization and self-learning; 

G-8 To use physical culture for to be active in professional activity  ;  

G-9 To be able to help and defend yourself in a difficult situation 

2. Professional - General 
PG-1 To be able to use basic concepts of mathematics and informatics - basic facts, conceptions, 

theoretical principals, associated with computer science and technologies; 
PG-2 To use in professional activity  modern programming languages and data base languages, system 

engineering methods , CAD/CAM systems, digital libraries and collections, network technologies, 
standard software, modern information technologies standards; 

PG-3 To be able to design system and applied software, mathematical, information and simulation 
models, networks, educational software, applied data basis, test and software for testing and 
verification; 

PG-4 To use modern information technologies in professional activity.  

3. Professional - Specific 
PS-1 ability to  collect, process and interpret data of modern scientific experiments for  drawing a 

conclusions about research ;  
PS-2 ability to   use and modify modern mathematics, fundamental conceptions and and system 

methodologies, international and professional standards to information technologies ;  
PS-3 To use modern tools and numerical methods;  
PS-4 To be able to work in scientific and manufacturing team ;  
PS-5 To be able reconsider critically  own experience and change character of professional activity if 

necessary;  
PS-6 project and production activity : to use mathematical knowledge and informational technologies 

in manufacturing design  (ПК-6);  
PS-7 Ability to design and realize software projects: informational systems, services, and so on and 

ability to analyze their properties, to test and verify software systems  and informational 
technologies 

PS-8 To use international standards for software and informational technologies;  
PS-9 To be able provide organizational and administrative activities associated with design and 

exploitation of software and informational technologies ;  
PS-10 To be able  provide the necessary quality of design and exploitation of software and 

informational technologies;  
PS-11 Ability to control and guide  technological processes of software designing  
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Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General    
2. Professional - General    
3. Professional - Specific    

 
Web links for more information about this program or interesting courses 
http://dcn.nord.nw.ru/ 

Contacts 
Contact person responsible for this survey:   
Pr. Yu. Senichenkov 
Email of the responsible person: senyb@dcn.icc.spbstu.ru 
Date:  4, December,2016 
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Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.2 

 

 
General program information 
Institution Novosibirsk State Technical University, Faculty 

of Automation and Computer Engineering  
Acronym in the project: NSTU 
Name of the program:  Computer Science and Computer Engineering 
Study program option (specialization, direction, …): Practice-oriented program 
Cycle 1st cycle academic study program (bachelor) 
No. of years:  4 
No. of semesters: 8 
No. of credit points (CP):  240 
Equivalent of CP in hours: 36 
No. of contact hours (CH):  3984 
Individual work (IW): 4656 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

9 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

89 

Practical work: 
- field internship (typically in industry) (CP) 

8 

Amount of compulsory courses  (CP) 200 
Amount of elective courses (CP) 40 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 18 

Names of these courses: 
 

CP CH IW course type 

Calculus 13 331 137 compulsory 
Linear algebra 4 86 58 compulsory 
Physics 12 311 121 compulsory 
Informatics 4 87 57 compulsory 
Probability theory and mathematical statistics 4 81 63 compulsory 
Discrete mathematics 4 81 63 compulsory 
Introduction to the educational program 2 35 37 compulsory 
Electrical engineering 4 65 79 compulsory 
Electronics 4 81 63 compulsory 
Programming 4 85 59 compulsory 
Programming languages 4 64 80 compulsory 
Computer networks 4 84 60 compulsory 
Databases 4 67 77 compulsory 
Information systems 4 81 63 compulsory 
Computer architecture 4 64 80 compulsory 
Web development 4 81 63 compulsory 
Basics of systems theory 3 45 63 elective 
Parallel programming 3 61 47 elective 
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TOTAL: 85 1790 1270  
2. Courses, which parts are also important parts of CMSE courses     Total no.: 14 

Names of these courses: 
 

CP CH IW Course type 

Programming technologies 4 84 60 compulsory 
Computer graphics 4 65 79 compulsory 
Software metrics and software metrology 3 34 74 compulsory 
Computational mathematics 4 81 63 compulsory 
Special topics of mathematics 4 81 63 compulsory 
Software engineering 4 64 80 compulsory 
Theory of formal languages and compilers 4 84 60 compulsory 
Graphics systems 3 63 45 compulsory 
Basics of control engineering 4 81 63 compulsory 
Project management 4 50 94 elective 
Systems analysis 3 61 47 elective 
Mathematical optimization 3 61 47 elective 
Real-time systems 3 34 74 elective 
Assembly languages and programming 3 61 47 elective 

TOTAL: 50 904 896  
3. Pure CMSE courses Total no: 3 

Names of these courses: 
 

CP CH IW Course type 

Simulation modeling 3 61 47 elective 
Mathematical modeling 3 61 47 elective 
Design of experiments: theory and practice  3 47 61 elective 

TOTAL: 9 169 155  
Syllabus outline (important topics mostly from all  (pure) CMSE courses)  

• Introduction to simulation modeling. Types of models. Simulation environments. Stages of 
simulation. 

• Queuing theory. Events flow, queuing delays. Types of queuing models. Measures of performance 
of queuing system. Modeling systems with losses. 

• Monte Carlo method. Statistical hypothesis testing. Use of distribution functions for simulating 
processes being studied. Simulation of random variables, events and functions. 

• Design of computer simulation experiments. Tactical and strategic planning. Evaluating 
correctness, accuracy and sensitivity of simulation model. Interpretion of simulation results 

• Dynamic models. Structure. Mathematical modeling of dynamical systems. Delays. Decision-
making process. 

• Mathematics and mathematical modeling. Universality in mathematical modeling. Isomorphism. 
Hierarchy of models. Time series, stationary and ergodic processes. Characteristics of time series 

• Evaluating the regression model. Trends estimation. Polynomial trends estimation. Least-square 
fitting of polynomial trends. 

Proposals for additional topics: in case of reforms, possibilities for new courses, …  
• Introduction to modeling and simulation of hybrid systems. Hybrid systems simulation 

environments. 
Some interesting CMSE applications 

• Modeling and simulation of parallel processes. 
• Modeling and simulation of unforeseen events in manufacturing systems 

 

PART II. Competences 

A complete list of competences for the program 
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1. General 
G-1 The ability to use basic philosophical knowledge to form a world view  

G-2 The ability to analyze the main stages and laws of historical development of society to form active 
citizenship 

G-3 The ability to use basic economics knowledge in the various fields 

G-4 The ability to use basics of law in the various fields 

G-5 The ability to communicate orally and in writing in Russian and a foreign language to solve 
problems of interpersonal and intercultural interaction 

G-6 The ability to work in a team tolerantly perceiving social, ethnic, religious and cultural differences 

G-7 The ability for self-organization and self-education 
G-8 The ability to use methods and means of physical training to ensure full social and professional 

activities 
G-9 The ability to use first aid techniques and protection methods in emergencies 
2. Professional – General 
PG-1 The ability to install software and hardware for information and automated systems 
PG-2 The ability to learn software use techniques to solve practical problems 
PG-3 The ability to develop business plans and specify requirements  for computer and network 

equipment of departments, laboratories, offices 
PG-4 The ability to participate in setting up and debugging hardware/software systems 
PG-5 The ability to solve common problems of professional activity on the basis of information and 

bibliographic culture using information and communication technologies, taking into account the 
key information security requirements 

3. Professional – Specific 
PS-1 The ability to develop models of information systems components, including database models and 

models of human-machine interface 
PS-2 The ability to develop components of software/hardware systems and databases using modern 

tools and programming technologies 
PS-3 The ability to substantiate design decisions, to design and carry out experiments on correctness 

and efficiency of the design decisions 
PS-4 The ability to prepare summaries and conduct training sessions for employees of the use of 

program-methodical complexes used in the enterprise 
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General 1 3  
2. Professional - General 17 14 2 
3. Professional - Specific 6 5 2 

 
Web links for more information about this program or interesting courses 
http://www.nstu.ru/education/edu_plans 

Contacts 
Contact person responsible for this survey:  prof. dr. Yury Shornikov 
 
Email of the responsible person:  shornikov@inbox.ru 
Date:  Nov. 30, 2016 
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General program information 
Institution Universiti Kuala Lumpur  
Acronym in the project: UniKL  
Name of the program:  Bachelor of Computer Engineering (Hons) 
Study program option (specialization, direction, …): Computer Engineering 
Cycle 1st cycle academic study program (bachelor 
No. of years:  4 
No. of semesters: 8 
No. of credit points (CP):  140 
Equivalent of CP in hours: 40 
No. of contact hours (CH):  2098 
Individual work (IW): 3502 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

FYP report (6 credits) 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

84 

Practical work: 
- field internship (typically in industry) (CP) 

8 

Amount of compulsory courses  (CP) 131 
Amount of elective courses (CP) 9 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 21 

Names of these courses: 
 

CP CH IW course type 

Engineering Mathematics 1 3 54 66 Common Core 

Principles of Computer Programming 3 75.5 44.5 Common Core 

Discrete Mathematics for IT 3 54.5 65.5 Common Core 

Probability and Statistics for IT 3 54.5 65.5 Common Core 

Engineering Physics  4 56 104 
Discipline 

Core 

Engineering Mathematics 2 3 55 65 
Discipline 

Core 

C Programming 4 90 70 
Discipline 

Core 

Object Oriented Programming 3 74 46 
Discipline 

Core 

Data Structures and Algorithms 3 57 63 
Discipline 

Core 

Technopreneurship 2 34 46 
MPU 

Compulsory 

Tamadun Islam & Tamadun Asia (TITAS) (L) 3 46 74 
MPU 

Compulsory 

Bahasa Melayu Komunikasi 2 (I)   42 78 
MPU 

Compulsory 

Isu-isu Kontemporari Muslim di Malaysia (L-M) 3 46 74 
MPU 

Compulsory 

Culture and Lifestyle in Malaysia (L-NM & I)   42 78 
MPU 

Compulsory 
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Hubungan Etnik (L) 3 46 74 
MPU 

Compulsory 

Pengajian Malaysia 3 (I)   42 78 
MPU 

Compulsory 

Fundamental English 2 42 48 
University 

Compulsory 

Professional English 1 2 42 48 
University 

Compulsory 

Professional English 2 2 38 52 
University 

Compulsory 

Mandarin 1 1 28 22 
University 

Compulsory 
Co-Curriculum* 2       
     

TOTAL: 49 886.5 1033.5  
2. Courses, which parts are also important parts of CMSE courses     Total no.: 27 

Names of these courses: 
 

CP CH IW Course type 

Intro to Computing and Information System 3 50 70 Common Core 

Computer Organization 3 50 70 Common Core 

Research Methodology 2 24 56 Common Core 

Introduction to Electronics 3 56 64 
Discipline 

Core 

Digital Principles 4 54 104 
Discipline 

Core 

Electromagnetics For Engineers 3 56 64 
Discipline 

Core 

Electric Circuit Analysis 4 56 104 
Discipline 

Core 

Microprocessor 4 74 86 
Discipline 

Core 

Signal and System 3 60 60 
Discipline 

Core 

Data Communications 3 77 43 
Discipline 

Core 

Intro to Software Engineering 3 55 65 
Discipline 

Core 

Microcontroller 3 56 64 
Discipline 

Core 

Computer Controlled System 4 58 102 
Discipline 

Core 

Operating Systems  3 53 67 
Discipline 

Core 

Embedded System 3 56 64 
Discipline 

Core 

Database Management Systems 3 47 73 
Discipline 

Core 

Hardware Programming Language & Compiler 4 70 90 
Discipline 

Core 

Final Year Project 1 4 48 112 
Discipline 

Core 

Final Year Project 2 6 33 207 
Discipline 

Core 
Elective BCE 1** 3     Elective 
Elective BCE 2** 3     Elective 
Elective BCE 3** 3     Elective 
Elective BCE 4** 3     Elective 
     
Industrial Training 8 2 318 Industrial 

Innovation Management 2 46 34 
University 

Compulsory 
TOTAL: 84 1081 1917  

3. Pure CMSE courses Total no: 2 

Names of these courses: 
 

CP CH IW Course type 

System Performance and Modelling (Elective BCE) 3 56 64 Elective 
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Introduction to Artificial Intelligence 3 56 64 
Discipline 
Core 

     
     

TOTAL: 6 112 128  
Syllabus outline (important topics mostly from all  (pure) CMSE courses)  
 
System Performance and Modelling: 
This course introduces the student to quantitative and software modeling techniques to analyze 
and predict performance of complex systems. Topics include systems simulation, queuing models, 
statistical analysis, and system design evaluation 
 

• Introduction to the Simulation and Modelling 
• Simulation Examples   
• Random Number Generation  
• Random Variate Generation  
• Input Modeling  
• Verification and Validation   
• Output Data Analysis 

 
Introduction to Artificial Intelligence  
This course covers an overview of the main thrusts in Artificial Intelligence, starting with the 
historically symbolic, logic based approaches to knowledge representation, planning, reasoning 
and learning, leading into more recent direction of statistics based probabilistic approaches (such 
as Bayesian approaches, beliefs net, probabilistic reasoning, etc). The course also touches on 
more recent development in natural language processing, visual processing, robotics, machine 
learning, and philosophical foundation. 

• Introduction to AI 
• Problem Solving and Search 
• Knowledge and Reasoning 
• Learning 
• Communication, Perception and action 
• Philosophical Foundation 

 
Proposals for additional topics: in case of reforms, possibilities for new courses, …  
System Performance and Modelling: N/A 
Introduction to Artificial Intelligence: could include IoT and Intelligence devices 
Some interesting CMSE applications 

• Smart devices 
• Robotics 
• NLP 

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 Apply knowledge of mathematics, science, engineering fundamentals, and computer engineering 

specialisation to define and apply practical procedures, processes, systems or methodologies. 
G-2 Identify, formulate and solve broadly-defined computer engineering problems reaching 

substantiated conclusions using methods or tools appropriate to their discipline or area of 
specialization. 

G-3 Design solutions for broadly-defined engineering technology problems and contribute to the 
design of systems, components or processes to meet specified needs with appropriate 
consideration for public health and safety, cultural, societal and environmental considerations. 
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G-4 Conduct investigations of broadly-defined problems; locate, search and select relevant data from 
configurations, databases and literature, design and conduct experiments to provide valid 
conclusion.  

G-5 Select and apply appropriate techniques, resources, and computer engineering tools to broadly-
defined computer engineering activities, with an awareness of the limitations. 

G-6 Function effectively as an individual, and as a member or leader in diverse technical teams. 
G-7 Communicate effectively with the computer engineering community and the society at large by 

being able to comprehend and write effective reports and design documentation, make effective 
presentations and give and receive clear instructions. 

G-8 Demonstrate understanding of the societal, health, safety, legal and cultural issues and the 
consequent responsibilities and norms of engineering technology practice. 

G-9 Understand the impact of engineering technology solutions in a societal context and demonstrate 
knowledge of and the need for sustainable development. 

G-10 Understand and commit to professional ethics and responsibilities and norms of engineering 
technology practice. 

G-11 Demonstrate an awareness and understanding of management, business practices, and 
technopreneurial competencies. 

G-12 Recognize the need for, and have the ability to engage in independent and lifelong learning. 

2. Professional - General 
PG-1 To produce graduates who are knowledgeable, competent and innovative which will contribute 

towards the requirement of the human capital in engineering technology related industries." 
PG-2 To produce graduates who  have effective leadership and team work skills as well as verbal, non-

verbal and interpersonal communication skills to support their roles in industry. 
PG-3 To produce graduates who are commited to the importance of lifelong learning and continuous 

improvement. 

PG-4 To produces graduates who practice professionalism with ethics and social responsibility 

PG-5 To produce graduates who are capable to participate in business and technopreneurial activities 
of the industries. 

3. Professional - Specific 
PS-1 Modelling methods: theoretical and experimental modelling. 
PS-2 Simulation methods. 
PS-3 Basic and profound knowledge of the use of advanced computer tools: Matlab, Simulink, Dymola-

Modelica. 
  
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General 9 1 2 
2. Professional - General 5 17 2 
3. Professional - Specific   2 

 
Web links for more information about this program or interesting courses 
 

Contacts 
Contact person responsible for this survey:  Dr. Amna Saad / AP Dr. Haidawati Mohamad Nasir 
 
Email of the responsible person:  amna@unikl.edu.my / Haidawati@unikl.edu.my 
Date:  5 December 2016 
 

 

  

*The European Commission's support for the production of this publication does not constitute an endorsement of the contents, 
 which reflect the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.

mailto:amna@unikl.edu.my


InMotion 
Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.2 

 

 
General program information 
Institution University Kuala Lumpur   
Acronym in the project: UniKL 
Name of the program:  Bachelor in Naval Architecture & Shipbuilding 
Study program option (specialization, direction, …):  
Cycle 1st cycle 
No. of years:  4 
No. of semesters: 7 
No. of credit points (CP):  4 ( 1 CP = 30) 
Equivalent of CP in hours: 120  
No. of contact hours (CH):  84 
Individual work (IW): 36 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

0 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

84 hours ~ 2.8 CP 

Practical work: 
- field internship (typically in industry) (CP) 

8 
Industrial Placement 

Amount of compulsory courses  (CP) 28 
Amount of elective courses (CP)  

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 4 

Names of these courses: 
 

CP CH IW course type 

Naval Architecture 1 4 56 64 compulsory 
Naval Architecture 2 4 56 64 compulsory 
Ship Structure  4 56 64 compulsory 
Ship Resistance and Propulsion 4 56 64 compulsory 
     
     

TOTAL: 16 224 256  
2. Courses, which parts are also important parts of CMSE courses     Total no.: 0 

Names of these courses: 
 

CP CH IW Course type 
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TOTAL:     
3. Pure CMSE courses Total no: 3 

Names of these courses: 
 

CP CH IW Course type 

Ship & Engineering Drawing 4 84 36 compulsory 
Computer Aided Ship Design 1 4 84 36 compulsory 
Computer Aided Ship Design2 4 84 36 compulsory 
     
     

TOTAL: 12 252 108  
Syllabus outline (important topics mostly from all  (pure) CMSE courses)  

•  DESIGN SPIRAL; Design Statement/Specification, Stages of ship design, Main dimension 
determination 

• HULL FORM; Create hull form of the ship based on owners, Specification and design concept, 
Various types of hull form 

• HYDROSTATICS; Hydrostatics analysis/ calculation, Hydrostatic curves, Hydrostatic Data       
• STRUCTURES; Determination of structure weight 
• WEIGHT ESTIMATION;  Distribution of weight, location of tanks and its capacities, location of 

compartments, location of equipment, determination of light ship weight, estimation of KG 
• POWERING AND PROPULSION; Powering calculation for the required speed, Type of propulsion to 

be installed, Endurance, Fuel tanks capacities 
• GENERAL ARRANGEMENT; Finalization of General Arrangement to meet all design criteria. 
• STABILITY; Cross Curves or KN values, Intact Stability, Damage Stability, Limiting KG 
• COST ESTIMATION; Cost estimation based on finalized GA and Building Technical Specification. 

 
Proposals for additional topics: in case of reforms, possibilities for new courses, …  

•  
Some interesting CMSE applications 

•  

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 Develop ship’s drawings  
G-2 Perform design activities such as calculation and analysis of ship’s hydrostatics, weight estimation, 

powering and capacity calculation based on the design spiral using design tools available. 

2. Professional – General 
PG-1 Comply design with the relevant standards like SOLAS, IMO, MARPOL, and Classification Rules  
PG-2 Demonstrate awareness and understanding of technopreneurial practice in the shipbuilding 

industry by producing technical & commercial documentation. 
PG-3 Acquire and applied additional knowledge (critical thinking) from other sources in solving the ship 

design problem. 
  

3. Professional – Specific 
PS-1 Naval architecture analysis 
PS-2 Use appropriate industrial CAD tool such as AutoCAD, Maxsur, etc. 
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Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General    
2. Professional - General    
3. Professional - Specific    

 
Web links for more information about this program or interesting courses 
 

Contacts 
Contact person responsible for this survey: Muhammad Nasuha Mansor 
 
Email of the responsible person: mnasuha@unikl.edu.my  
Date:  4/12/2016 
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InMotion 
Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.2 

 

 
General program information 
Institution Universiti Teknologi Malaysia,  

Faculty of Mechanical Engineering 
Acronym in the project: UTM 
Name of the program:  B.Eng.(Mechanical) 
Study program option (specialization, direction, …): - 
Cycle 1st cycle academic study program (bachelor) 
No. of years:  4 
No. of semesters: 8 
No. of credit points (CP):  219  (137 - UTM) 
Equivalent of CP in hours: 25  (40 – UTM) 
No. of contact hours (CH):  1918 
Individual work (IW): 3562 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

10  (6 – UTM) 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

11  (7-UTM) 

Practical work: 
- field internship (typically in industry) (CP) 

8  (5 – UTM) 

Amount of compulsory courses  (CP) 200  (125-UTM) 
Amount of elective courses (CP) 19  (12-UTM) 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 18 

Names of these courses: 
 

CP CH IW course type 

1. Programming for Engineers 5 42 78 Compulsory 
2. Statics 5 42 78 Compulsory 
3. Dynamics 5 42 78 Compulsory 
4. Mechanics of Solids I 5 42 78 Compulsory 
5. Mechanics of Solids II 5 42 78 Compulsory 
6. Mechanics of Fluids I 5 42 78 Compulsory 
7. Mechanics of Fluids II 5 42 78 Compulsory 
8. Mechanics of Machines & Vibration 5 42 78 Compulsory 
9. Thermodynamics 5 42 78 Compulsory 
10. Applied Thermodynamics 5 42 78 Compulsory 
11. Heat Transfer 5 42 78 Compulsory 
12. Electrical Technology 3 28 52 Compulsory 
13. Electronics 3 28 52 Compulsory 
14. Materials Science 5 42 78 Compulsory 
15. Engineering Mathematics I 5 42 78 Compulsory 
16. Engineering Mathematics II 5 42 78 Compulsory 
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17. Engineering Statistics 5 42 78 Compulsory 
18. Differential Equations 5 42 78 Compulsory 

     
TOTAL: 86 728 1352  

2. Courses, which parts are also important parts of CMSE courses     Total no.: 6 

Names of these courses: 
 

CP CH IW Course type 

1. Mechatronics 3 28 52 Compulsory 
2. Instrumentation 3 28 52 Compulsory 
3. Applied Numerical Methods 5 42 78 Compulsory 
4. Finite Element Methods 5 42 78 Compulsory 
5. System Design 5 42 78 Compulsory 
6. Component Design 5 42 78 Compulsory 

     
TOTAL: 26 224 416  

3. Pure CMSE courses Total no: 2 

Names of these courses: 
 

CP CH IW Course type 

1. Control Engineering 5 42 78 Compulsory 
2. Robotics 5 42 78 Elective 

     
TOTAL: 10 84 156  

Syllabus outline (important topics mostly from all  (pure) CMSE courses)  
 
Control Engineering 

• Introduction: Concepts and definitions, transfer functions, open & closed loops systems. 
• Application of Laplace transformation in control engineering. 
• Mathematical modeling of dynamic systems: importance and assumptions, mechanical (linear & 

rotary), electrical, liquid level and thermal systems. 
• Block diagram manipulation, signal flow graphs and Mason’s rule. 
• Introduction to MATLAB/Simulink. 
• Introduction to time response analysis: transient and steady state responses, classification of 

control system, time response analysis for first and second order systems. 
• Performance of feedback control systems: steady state errors, final value theorem, controller 

actions (PI, PD, and PID). 
• Definition, characteristic equations, Routh stability criterion 
• Design of control system: performance specifications, controller’s configurations, design of P, PI, 

PD, and PID controllers. 
• MATLAB/Simulink: Root locus plot, Nyquist plots and relative stabilities, Bode plots and relative 

stabilities, design of control system, design of PID controllers.  
 

Robotics 
• Introduction: Robotic, historical background, definition and terminology, robot anatomy and 

components, types of robot, robot configuration and work space, actuator and drive systems, 
transducer, controller, robot programming, robot specification, selection and application.  

• Manipulator’s kinematics: definition, significance and importance of manipulator’s kinematics, 
forward and inverse kinematics of single- and multi-DOF manipulators. 

• Coordinate system, translation and rotation matrices, 4X4 homogeneous transformation matrices. 
•  Denavit-Hartenberg scheme, parameters and application, manipulator’s motion analysis. 
• Jacobian, effect of singularity, redundancy. 
• Manipulator’s statics and dynamics: definition, importance of manipulator’s static and dynamic 

analysis, static force analysis, compensation due to gravity, Newton-Euler approach, Lagrange-
Euler approach, derivation of dynamic equation of manipulator, significance and implication of 
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dynamic forces / torques on manipulator’s design, lab-demonstration on the simulation of robot 
dynamic model. 

• Robot control: control system fundamentals, stability of feedback system, robot control law, 
classical control (P, PD, PI, and PID), computed torque control, resolved acceleration control, 
adaptive control, and active force control (AFC), hybrid force / position control, intelligent control, 
digital control, case study of a practical robot control system. 

• Manipulator’s end effector: types and importance of end-effectors, gripper as end effector, 
gripping (grasping) methods, mechanical grippers, gripper’s force analysis, factors and 
consideration in gripper’s design, case study of gripper, tool as end effector, types and application 
of tools. 

• Robotic path planning: manipulator’s path planning, point-to-point and continuous path control, 
path planning methods: teleoperation, path recording, teach pendant, robot-level textual 
programming, off-line path planning. 

• Application of artificial intelligence (AI) in path planning, case study of a practical path planning 
problem, joint-interpolated trajectory method. 

• Robot modelling and simulation: assumptions for modelling robot’s physical system, modeling 
based on manipulator’s dynamic equation. 

• MATLAB/Simulink: simulation of robot control system. 
• Case study of robot’s modeling and simulation, robot control using: resolved acceleration control, 

AFC, and intelligent mechanism. 
 

Proposals for additional topics: in case of reforms, possibilities for new courses, …  
• Real-time hardware-in-the-loop simulation 
• Virtual-reality based simulation  

 
Some interesting CMSE applications 

• Internet of Things (IoT)  
• Robots (Exoskeleton, collaborative robots, Underwater Autonomous Vehicle, etc.)  
• Virtual laboratory testing 

 

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 Ability to use modern engineering and information technology (IT) tools in complex mechanical 

engineering activities, with an understanding of the limitations. (Keywords: Modern tools usage) 
G-2 Ability to apply professional engineering practice related to societal, health, safety, legal and 

cultural issues with full responsibility and integrity. (Keywords: the Engineer and Society) 
G-3 Ability to identify the impact of mechanical engineering solutions on sustainable development in 

societal and environmental contexts. (Keywords: Environment & sustainability) 
G-4 Ability to apply ethical principles and commit to professional ethics and responsibilities and norms 

of engineering practice. (Keywords: Ethics) 
G-5 Ability to communicate effectively on complex mechanical engineering activities both orally and 

in writing. (Keywords: Communication) 
G-6 Ability to work productively as an individual, and as a member or leader in a team that may 

involve multi-disciplinary settings. (Keywords: Team Working) 
G-7 Ability to undertake life-long learning and manage information including conduction literature 

study. (Keywords: Life-long learning) 
2. Professional - General 
PG-1 Ability to acquire and apply fundamental knowledge of mathematics, science and engineering 

principles to solve complex mechanical engineering problems. (Keywords: Engineering 
knowledge) 
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PG-2 Ability to identify, formulate and analyse complex mechanical engineering problems. (Keywords: 
Problem Analysis) 

PG-3 Ability to design solutions for complex mechanical engineering problems that fulfil health, safety, 
societal, cultural and environmental needs. (Keywords: Design / Development of solutions) 

PG-4 Ability to investigate complex mechanical engineering problems using research-based knowledge 
and methods to produce conclusive results. (Keywords: Investigation) 

3. Professional - Specific 
PS-1 - 
PS-2 - 
PS-3 - 
  
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General 18 (addressed but not 
assessed) 

3 (assessed) 
3 (addressed but 

not assessed) 

2 (addressed but not 
assessed) 

2. Professional - General 18 6 2 
3. Professional - Specific - - - 

 
Web links for more information about this program or interesting courses 
http://mech.utm.my/undergraduate/academic-programme/bachelor-of-engineering-mechanical/ 

Contacts 
Contact person responsible for this survey:  Prof. Dr. Adi Maimun bin Abdul Malik 
 
Email of the responsible person:  adi@utm.my 
Date:  Dec. 04, 2016 
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environment for student-centered engineering education - Survey for WP 1.2 

 

 
General program information 
Institution Universidad Nacional de Educación a Distancia 

(UNED) 
Acronym in the project: UNED 
Name of the program:  Degree in Computer Engineering 
Study program option (specialization, direction, …):  
Cycle 1st cycle academic study program 
No. of years: 4 
No. of semesters: 8 
No. of credit points (CP): 240 
Equivalent of CP in hours: 25 
No. of contact hours (CH): 1632,5 (Virtual) 
Individual work (IW): 4367,5 
Final work (diploma thesis, certifying examination, … - 
including preparation, defence …) (CP) 

18 

Practical work: 
- lab. exercises, seminars, tutorials, … (CP) 

65,3 

Practical work: 
- field internship (typically in industry) (CP) 

0 

Amount of compulsorycourses (CP) 216 
Amount of elective courses (CP) 24 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 7 

Names of these courses: 
 

CP CH IW course type 

1. Physical Fundamentals of Computer Engineering 6 30 120 compulsory 
2. Mathematical Fundamentals of Computer Engineering 6 30 120 compulsory 
3. Fundamentals of Programming 6 40 110 compulsory 
4. Statistics 6 30 120 compulsory 
5. Object Oriented Programming 6 40 110 compulsory 
6. Programming Strategies and Data Structures 6 82,5 67,5 compulsory 
7. Computer Networks 6 15 135 compulsory 

TOTAL: 42 267,5 782,5  
2. Courses, which parts are also important parts of CMSE courses Total no.: 3 

Names of these courses: 
 

CP CH IW Course type 

1. System Engineering 6 97,5 52,5 elective 
2. Digital Signals 6 97,5 52,5 elective 
3. Fundamentals of Automatic Control 6 97,5 52,5 elective 

TOTAL: 18 292,5 157,5  
3. Pure CMSE courses Total no: 1 

Names of these courses: 
 

CP CH IW Course type 
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Modeling and Simulation 6 10 140 elective 
TOTAL: 6 10 140  

Syllabus outline (important topics mostly from all  (pure) CMSE courses)  
• Introduction to modeling and simulation: Fundamental concepts. Discrete time modeling and 

simulation. Cellular automata. Discrete event modeling and simulation. Event oriented modeling. 
Process oriented modeling. Steps in a simulation study. Data analysis software: the R language. 

• DEVS modeling. Atomic DEVS models: formal specification, behavior and practice. Composed DEVS 
models: formal specification, behavior and practice. Abstract simulator of DEVS models. 

• Modeling with ARENA. Beginning with ARENA. Resource modeling: capacity planning, failures and 
use of resources. Detailed modeling: set of objects, variables, expressions and submodels. 

• Modeling the random inputs. Basic concepts of probability. Theoretical and experimental 
probability distributions. Independence and homogeneity of data. Choosing the distribution family. 
Estimation of the distribution parameters. Assessing goodness of fit of a distribution. Choosing a 
distribution when no data is available. Arrivals in stochastics processes: stationary Poisson 
processes, non-stationary and composed. Use of software tools. 

• Random input generation. Random number generators: physical and arithmetic generators. 
Experimental tests of homogeneity and independence of number sequences. Methods to generate 
random variates. Continuous random variates. Discrete random variates. Generation of arrival 
processes. 

• Analysis of simulation results. Transitory and stationary behavior. Simulations with ending 
condition. Stationary simulations. Intervals for several magnitudes. Comparing two models. 
Comparing two or more models. Use of software tools. 

• Experiment design and optimization. Objectives, answers and factors. Full factorial design of 
experiments. Fractional factorial design of experiments. Optimization. Use of software tools.  

Proposals for additional topics: in case of reforms, possibilities for new courses, … 
• Web-based simulation. 
• Modeling from physical principles 

Some interesting CMSE applications 
•  

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 The ability of critical, logical and mathematical reasoning. Ability to solve problems in their study 

area. Abstraction ability: ability to create and use models that reflect real situations. Ability to 
design and perform simple experiments and analyse and interpret its results. Analysis, synthesis 
and evaluation capacity 

G-2 To detect deficiencies in the own knowledge and overcome them through critical reflection and 
choosing the best actuation to extend this knowledge. Capacity for learning new methods and 
technologies, and versatility to adapt oneself to new situations. 

G-3 To plan, conceive, deploy and manage computer projects, services and systems in every field, to 
lead the start-up, the continuous improvement and to value the economic and social impact. 

G-4 To communicate with other people knowledge, procedures, results and ideas orally and in a 
written way. To participate in discussions about topics related to the activity of a technical 
computer engineer. 

G-5 To know and understand the organization of a company and the sciences which govern its 
activity; capacity to understand the labour rules and the relation between planning, industrial 
and business strategies, quality and benefit. To develop creativity, entrepreneur spirit and 
innovation tendency. 

G-6 To be capable to work as a team member, being just one more member or performing 
management tasks, with the finality of contributing to develop projects in a pragmatic way and 
with responsibility sense; to assume compromises taking into account the available resources. 
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2. Professional–General 
PG-1 The ability to use properly theories, procedures and tools in the professional development of the 

computer engineering in all its fields (specification, design, implementation, deployment and 
products evaluation) demonstrating the comprehension of the adopted compromises in the 
design decisions. 

PG-2 The ability to manage the acquisition, structuring, analysis and visualization of data and 
information of the field of the computer engineering, and value in a critical way the results of this 
management. 

PG-3 To have an in-depth knowledge about the fundamental principles and computations models and 
be able to apply them to interpret, select, value, model and create new concepts, theories, uses 
and technological developments, related to computer engineering. 

PG-4 Basic knowledge from automatic control systems. 

3. Professional–Specific 
PS-1 The ability to analyse, design, develop and maintain applications in a robust, secure and efficient 

way, selecting the most adequate programming paradigm and languages. 
PS-2 The ability to solve mathematical problems arising in engineering. Ability to apply knowledge of 

linear algebra; differential and integral calculus; numerical methods; numerical algorithms; 
statistics and optimization. 

PS-3 Ability to apply knowledge of mathematics, statistics, computer science, and engineering as it 
applies to the fields of computer hardware and software. 

Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3.Pure CMSE courses 

1. General 7 3 1 
2. Professional- General 7 3 1 
3. Professional-Specific 0 3 1 

 
Web links for more information about this program or interesting courses 
http://portal.uned.es/portal/page?_pageid=93,53718458&_dad=portal&_schema=PORTAL 

Contacts 
Contact person responsible for this survey: Dr. Carla Martin Villalba 
 
Email of the responsible person: carla@dia.uned.es 
Date:03/12/2016 
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environment for student-centered engineering education - Survey for WP 1.2 

 

 
General program information 
Institution University of Ljubljana, Faculty of electrical 

engineering (acronym UL) 
Acronym in the project: UL 
Name of the program:  Electrical Engineering 
Study program option (specialization, direction, …): Control systems 
Cycle 1st cycle academic study program (bachelor) 
No. of years:  3 
No. of semesters: 6 
No. of credit points (CP):  180 
Equivalent of CP in hours: 25 
No. of contact hours (CH):  2250 
Individual work (IW): 2250 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

0 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

63 

Practical work: 
- field internship (typically in industry) (CP) 

0 

Amount of compulsory courses  (CP) 160 
Amount of elective courses (CP) 20 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 7 

Names of these courses: 
 

CP CH IW course type 

1. Mathematics 1 9 105 120 compulsory 
2. Mathematics 2 9 105 120 compulsory 
3. Mathematics 3 9 105 120 compulsory 
4. Mathematics 4 6 75 75 compulsory 
5. Introduction to computer programming 5 60 56 compulsory 
6. Mechanics and thermodynamics (Physics 1) 8 105 95 compulsory 
7. Atomics and optics (Physics 2) 8 105 95 compulsory 

TOTAL: 54 660 681  
2. Courses, which parts are also important parts of CMSE courses     Total no.: 8 

Names of these courses: 
 

CP CH IW Course type 

1. Measurements 7 90 85 compulsory 
2. Information systems 5 60 65 elective 
3. Analysis of systems 7 90 85 compulsory 
4. Signals 6 75 75 compulsory 
5. Numerical methods 5 60 65 elective 
6. Industrial control systems 7 90 85 compulsory 
7. Virtual reality (module A) 5 60 65 elective 
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8. Image informatics (module A) 5 60 65 elective 
alternative     
7. World wide web (module D) 5 60 65 elective 
8. Multimedia systems (module D) 5 60 65 elective 

TOTAL: 47 585 590  
3. Pure CMSE courses Total no: 1 

Names of these courses: 
 

CP CH IW Course type 

1. Computer simulation 6 75 75 compulsory 
     

     
     

TOTAL: 6 75 75  
Syllabus outline (important topics mostly from all  (pure) CMSE courses)  

• Introduction: basic definitions, types of models and simulations: continuous, discrete-event, hybrid, 
simulation in real time. 

• Modelling and simulation as a unified cyclic procedure. 
• Theoretical, experimental and combined modelling.  
• Engineering approach in experimental modelling. Experimental modelling of proportional and 

integral processes. 
• Simulation methods: simulation from differential equations (indirect method), simulation of 

transfer functions, simulation of state space description. 
• Simulation tools: simulation using the basic functionality of Matlab environment. Simulation in 

Matlab - Simulink: basic capabilities, advanced capabilities (subsystems and masking, conditionally 
executable systems, analysis and optimization of Simulink models: execution of Simulink models 
from Matlab, linearization, steady state analysis, optimization, S- functions).  

• Multi-domain, object-oriented modelling: causal and non-causal models, important properties of 
OO environments. Language Modelica, a standard library, Modelica environments, Dymola 
environment. 

• How digital simulation works. Numerical integration, sorting algorithm, simulation using general 
purpose programming languages. 

• Numerical methods and problems: integration methods, numerical stability, the problem of 
discontinuities, the problem of algebraic loops. 

• Simulation of discrete-event systems. The strategy of the triggering with event graphs and process 
flows, examples with Matlab, SimEvents, Enterprise Dynamics, AnyLogic. Statistical features in 
discrete event modelling and simulation.   

Proposals for additional topics: in case of reforms, possibilities for new courses, …  
• Real time, hardware in the loop simulation 
• More stress to DEVS (discrete event systems) – logistics, industry 4.0, … 
• Visualisation and animation 
• Web based simulation 

Some interesting CMSE applications 
• Various control systems 
• Thermal flows in buildings 
• Mobile systems 
• Electric arc furnace processes 

 

PART II. Competences 

A complete list of competences for the program 
1. General 
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G-1 The ability to define, understand and creatively solve problems in different areas.  

G-2 Critical thinking on the basis of analysis and synthesis. 

G-3 Professional, environmental and social responsibility. 

G-4 Active professional written and oral communication. 

G-5 Independent tracking of the most recent achievements and acquisition of new knowledge. 

G-6 Teamwork with experts from various fields. 

2. Professional - General 
PG-1 The ability to define, understand, upgrade and creatively solve problems in the field of electrical 

engineering. 
PG-2 Optimal use of ICT (information communication technologies) and its advancement. 
PG-3 Basic knowledge from electrical power systems, electronics, mechatronics, telecommunications, 

information systems, robotics, measurements and multimedia technologies. 

PG-4 Basic and advanced knowledge from automatic control systems. 

3. Professional - Specific 
PS-1 Modelling methods: theoretical and experimental modelling. 
PS-2 Simulation methods. 
PS-3 Basic and profound knowledge of the use of advanced computer tools: Matlab, Simulink, Dymola-

Modelica. 
  
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General 7 2 1 
2. Professional - General 3 8 1 
3. Professional - Specific 3 5 1 

 
Web links for more information about this program or interesting courses 
http://www.fe.uni-
lj.si/en/education/1st_cycle_academic_study_programme/electrical_engineering/presentation/ 

Contacts 
Contact person responsible for this survey: prof. dr. Borut Zupančič  
 
Email of the responsible person:  borut.zupancic@fe.uni-lj.si 
Date:  Nov. 23, 2016 
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InMotion 
Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.2 

 

 
General program information 
Institution Universiti Teknologi PETRONAS 
Acronym in the project: UTP 
Name of the program:  Mechanical Engineering 
Study program option (specialization, direction, …): Deepwater Technology, Energy, Automotive, 

Plant and facility 
Cycle 1st cycle academic study program (bachelor) 
No. of years:  4 
No. of semesters: 8 
No. of credit points (CP):  232 145 (UTP) 
Equivalent of CP in hours: 25 40 (UTP) 
No. of contact hours (CH):  2384 
Individual work (IW): 3416 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

10 6 (UTP) 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

Lab exercise is part of courses. 

Practical work: 
- field internship (typically in industry) (CP) 

22 14 (UTP) 

Amount of compulsory courses  (CP) 213 133 (UTP) 
Amount of elective courses (CP) 19 12 (UTP) 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 12 

Names of these courses: 
 

CP CH IW course type 

1. Statics 5 56 69 compulsory 
2. Dynamics 5 56 69 compulsory 
3. Solid Mechanics 6 70 80 compulsory 
4. Fluid Mechanics I 5 56 69 compulsory 
5. Fluid Mechanics II 5 56 69 compulsory 
6. Heat Transfer 5 56 69 compulsory 
7. Mechatronics 3 42 33 compulsory 
8. Mechanical engineering thermodynamics 5 56 69 compulsory 
9. Mechanical engineering thermodynamics 5 56 69 compulsory 
10. Mechanics of machine 5 56 69 compulsory 
11. Vibrations 5 56 69 compulsory 
12. Mechanical engineering design 5 56 69 compulsory 

     
     

TOTAL: 59 672 803  
2. Courses, which parts are also important parts of CMSE courses     Total no.: 4 

Names of these courses: 
 

CP CH IW Course type 
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1. Ordinary Differential Equations 5 56 69 compulsory 
2. Vehicle dynamics 5 56 69 elective 
3. Flow assurance and pipelines 5 56 69 elective 
4. Control system 5 56 69 compulsory 
     

TOTAL: 20 224 276  
3. Pure CMSE courses Total no: 2 

Names of these courses: 
 

CP CH IW Course type 

1. Computer Aided Engineering 5 56 69 compulsory 
2. Structured programing and database system 5 56 69 compulsory 
     
     

TOTAL: 10 112 138  
Syllabus outline (important topics mostly from all  (pure) CMSE courses)  
Computer Aided Engineering  

• Introduction to Computer Aided Engineering 
• Introduction and general steps of finite element methods 
• Direct stiffness method 
• Modeling of 2-D elements for FEA 
• 2-D cantilever and plane problems 
• Introduction to computational fluid dynamics and heat transfer 
• Analysis of Steady 1-D and 2-D heat transfer 
• Analysis of unsteady 1-D heat transfer 

Structured programing and database system 
• Concept of variable and constant, selection, iteration, functions and one dimensional array 
• Microsoft visual C++ 

Proposals for additional topics: in case of reforms, possibilities for new courses, …  
• Introduction on application of CFD in Fluid Mechanics 
• Introduction on application of FEA in solid mechanics 
• Application of CFD on flow assurance 

Some interesting CMSE applications 
• Convective heat transfer 
• Erosion in pipeline 
• Multiphase flow 

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 Apply knowledge of mathematics, science, engineering fundamentals and specialized engineering 

in solving complex engineering problems. 
 

G-2 Understand the impact of professional engineering solutions in societal and environmental 
contexts and demonstrate knowledge of and need for sustainable development. 
Internalize and practice professional ethical principles with commitment to norms of engineering 
practices. 

G-3 Recognize the need to undertake life-long learning and possess the capacity to adapt to 
technological changes. 

G-4 Identify research literature, investigate, analyze, evaluate and formulate solutions to complex 
Mechanical Engineering problems reaching substantiated conclusion using first principles of 
mathematics, natural sciences and engineering sciences. 
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G-5 Undertake holistic design and development of complex Mechanical Engineering problems and 
design systems, components or processes that meet specified needs with appropriate 
consideration for public health and safety, cultural, societal, and environmental considerations. 

G-6 Perform investigation into complex Mechanical Engineering using research based knowledge 
including design of experiments, analysis and interpretation of data, and synthesis of information 
to provide valid conclusions 

2. Professional - General 
PG-1 Demonstrate knowledge and understanding in project management, business acumen and 

entrepreneurship in multidisciplinary environments 
PG-2 Apply reasoning informed by contextual knowledge to assess societal, health, safety, legal and 

cultural issues and the consequent responsibilities relevant to professional engineering practice 
PG-3 Communicate effectively on complex engineering activities with the engineering community and 

with society at large 

PG-4 Function effectively in multi-disciplinary engineering as an individual and in a group with the 
capacity to be a leader 

3. Professional - Specific 
PS-1 Create, select and apply appropriate techniques, resources, and modern engineering and IT 

tools, including prediction and modeling, to complex engineering activities, with an 
understanding of the limitations. 

  
  
  
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
3. Courses partly 

with CMSE content 
2. Pure CMSE courses 

1. General 11 4  
2. Professional - General 1   
3. Professional - Specific   2 

 
Web links for more information about this program or interesting courses 
https://www.utp.edu.my/Admission/local-applicants/Undergraduate-
Programme/SitePages/Bachelor%20of%20Engineering%20(Hons)%20Mechanical%20Engineering.aspx 

Contacts 
Contact person responsible for this survey:   
Jundika Candra Kurnia 
Email of the responsible person: jundika.kurnia@utp.edu.my  
Date:   
December 2, 2016 
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InMotion 
Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.2 

 

 
General program information 
Institution Wismar University of Applied Sciences, Dep. of  

Mechanical Eng. (acronym WU-M) 
Acronym in the project: WU-M 
Name of the program:  Mechanical Engineering 
Study program option (specialization, direction, …): General Mechanical Eng. With Specialization 

Production Eng., Design/Development, 
Mechatronics 

Cycle 1st cycle academic study program (bachelor) 
No. of years:  3.5 
No. of semesters: 7 
No. of credit points (CP):  210 
Equivalent of CP in hours: 30 
No. of contact hours (CH):  ??? 
Individual work (IW): ??? 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

15 (Bachelor Thesis) 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

??? 

Practical work: 
- field internship (typically in industry) (CP) 

15 

Amount of compulsory courses  (CP) 190 
Amount of elective courses (CP) 20 

 

PART I. Analysis of the curriculum with regard to CMSE 
1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 16 

Names of these courses: 
 

CP CH IW course type 

1. Mathematics 1 5   compulsory 
2. Mathematics 2 5   compulsory 
3. Mathematics 3 5   compulsory 
5. Introduction to computer programming (with MATLAB) 5 70 80 compulsory 
6. Physics 1 
7. Physics 2 

5 
5 

  compulsory 
compulsory 

8. Mechanics 1 
9. Mechanics 2 
10.Mechanics 3 
11.Mechanics 4 
12.Thermodynamics 
13.Thermodynamics 2 
13.Fluid Dynamics (with Comsol) 
13. Electrical Engineering  

5 
5 
5 
5 
5 
5 
5 
5 
5 

  compulsory 
compulsory 
compulsory 
compulsory 
compulsory 
compulsory 
compulsory 
compulsory 
elective 
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14. Hydraulics & Pneumatics 
15. Advanced Programming 
16.Microcontroler 

5 
5 

elective 
elective 

TOTAL: 80    

2. Courses, which parts are also important parts of CMSE courses     Total no.: 3 

Names of these courses: 
 

CP CH IW Course type 

1.Computer Science & Numerical Methods (with MATLAB) 5 70 80 compulsory 
2. Mechatronics/Process Automation 5   elective 
3. Finite Element Method (with Ansys) 5   compulsory 

TOTAL: 15    

3. Pure CMSE courses Total no: 0 

Names of these courses: 
 

CP CH IW Course type 

     
TOTAL:     

Syllabus outline (important topics mostly from all  (pure) CMSE courses)  
• Approximately a quarter of Computer Science & Numerical Methods has regard to CMSE with: 
• Introduction to continuous system modelling using ODEs 
• Theory and implementation of basic numerical ODE solver (euler, implicit euler, runge kutta 4th 

order) with MATLAB 
• Simulation of continuous sytems with Simulink 
• Basic engineering applications from mechanics and thermodynamics 

Proposals for additional topics: in case of reforms, possibilities for new courses, …  
•  

Some interesting CMSE applications 
 

 

PART II. Competences 
A complete list of competences for the program 
1. General 
G-1 The ability to define, understand and creatively solve problems in different areas.  

G-2 Critical thinking on the basis of analysis and synthesis. 

G-3 Professional, environmental and social responsibility. 

G-4 Active professional written and oral communication. 

G-5 Independent tracking of the most recent achievements and acquisition of new knowledge. 

G-6 Teamwork with experts from various fields. 

2. Professional - General 
PG-1 The ability to define, understand, upgrade and creatively solve problems in the field of general 

mechanical engineering. 
PG-2 Basic and knowledge in the specialization field  
PG-3 Ability to work in the field or to study in a consecutive Master Program 

3. Professional - Specific 
PS-1 Basic knowledge in numerical methods 
PS-2 Basic simulation methods for continuous systems 
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PS-3 Profound knowledge in MATLAB Programming; Basic knowledge of the use of Simulink, Ansys, 
Comsol 

  
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General    
2. Professional - General    
3. Professional - Specific    

 
Web links for more information about this program or interesting courses 
http://www.hs-wismar.de/uploads/tx_n21studiengaenge/MB_BA_PSO_17.07.2015.pdf 

Contacts 
Contact person responsible for this survey: Prof. Dr. Thorsten Pawletta  
 
Email of the responsible person:  thorsten.pawletta@hs-wismar.de 
Date:  Nov. 25, 2016 
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Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.2 

 

 
General program information 
Institution Faculty of Information Studies in Novo mesto 
Acronym in the project: FIS 
Name of the program:  Computer science and web technologies 
Study program option (specialization, direction, …): none 
Cycle 1st cycle academic study program (bachelor) 
No. of years:  3 
No. of semesters: 6 
No. of credit points (CP):  180 
Equivalent of CP in hours: 25 
No. of contact hours (CH):  2295 
Individual work (IW): 2205 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

9 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

47 

Practical work: 
- field internship (typically in industry) (CP) 

15 

Amount of compulsory courses  (CP) 162 
Amount of elective courses (CP) 18 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 7 

Names of these courses: 
 

CP CH IW course type 

Introduction to Informatics 6 75 75 compulsory 
Introduction to Programming 6 75 75 compulsory 
Introduction to Algorithms 6 75 75 compulsory 
Mathematics 1 6 75 75 compulsory 
Mathematics 2 6 75 75 compulsory 
Statistics 1 6 75 75 compulsory 
Data Bases and Data Modelling 6 75 75 compulsory 

TOTAL: 42 525 525  
2. Courses, which parts are also important parts of CMSE courses     Total no.: 7 

Names of these courses: 
 

CP CH IW Course type 

Information Systems 6 75 75 compulsory 
Computer Networks 6 75 75 compulsory 
User Experience 6 75 75 compulsory 
User Interface Design 6 75 75 compulsory 
Information Support of Business Processes 6 75 75 compulsory 

TOTAL: 30 375 375  
3. Pure CMSE courses Total no: 2 
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Names of these courses: 
 

CP CH IW Course type 

Process Modelling within Organisation using UML 6 75 75 elective 
Introduction to Modelling and Simulation of Discrete and 
Continuous Systems 

6 75 75 elective 

TOTAL: 12 150 150  
Syllabus outline (important topics mostly from all  (pure) CMSE courses)  

• Business processes 
• UML development language for process modelling 
• Use-case diagrams 
• Interaction diagrams 
• Sequence diagrams 
• Communication diagrams 
• Other diagrams 
• Simulation systems and solving business and organizational problems 
• Discrete event- oriented simulation 
• Stochastic variables and probability functions 
• Probability distribution and generating random variables 
• Service models  
• Queue discipline  
• Continuous simulation and system dynamics 
• Difference and differential equations in simulation 
• Cause and effect diagram and reference system response 
• Development of system dynamics models 
• Data collection , calculation and statistical analysis results 
• Agent based simulation 
• Agent types 
• Agent based model examples 
• Introduction to the project, choice of theme for the project 
• Testing and validation of models 
• Design of Experiments 

Proposals for additional topics: in case of reforms, possibilities for new courses, …  
• Agent Based Modelling 
• Modelling and simulation of logistics systems 

Some interesting CMSE applications 
• Manufacturing, logistics and service system modelling and optimization 
• Modelling of complex (human based) systems 

 

PART II. Competences 

A complete list of competences for the program 
1. General 

G-1 
Competence to carry out all phases in the development of web and mobile applications: 
planning, development, start-up, sales, maintenance; 

G-2  Familiarity with the basics of computer science and information technology; 

G-3 

 Familiarity with and understanding of processes allowing information-aided use of web 
technologies, and the ability to analyse and synthesize them as well as predict solutions and their 
consequences; 

G-4  Ability to operate within a team during all phases of development of web and mobile solutions; 
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G-5 

 Familiarity with the importance of quality, striving to maintain the quality of professional work 
through practicing autonomous behaviour, showing initiative, as well as through (self-)criticism, 
(self-)reflection and (self-)evaluation; 

G-6 
 Ability to understand the final user requirements or identify opportunities for new web services 
and conversion of related substantive requirements into technical specifications; 

G-7 
 Identification and evaluation of current and emerging technologies, and assessment of their 
usability in terms of fulfilling user requirements; 

G-8 
 Ability to self-educate with the aim to master relevant state-of-the-art web and mobile 
technologies; 

G-9 
 Mastering procedures of running computer applications with specific focus on web and mobile 
applications; 

G-10  Familiarity with web business models; 

G-11  Familiarity with communication opportunities offered by the web and mobile devices; 

G-12 
 Mastering procedures of ensuring safe and stable functioning of web and mobile applications, 
and elimination of errors; 

G-13  Ability to safely and purposefully use the most complex web services; 

G-14  Ability to adapt web applications to any mobile platform; 

G-15  Ability to recognize and seize opportunities offered by the web technology; 

G-16 
 Familiarity and understanding of interactions existing between the information and 
communication technology and the individual or contemporary society; 

G-17  Ability to use the acquired knowledge in practice in a flexible manner; 

G-18 
 Ability to make logical conclusions, to estimate the order of magnitude of the result as well as 
the ability to express oneself, write and think in an accurate manner; 

G-19  Mastering research methods, procedures and processes; 

G-20  Development of critical and self-critical judgement; 

G-21 
 Ability to solve technical and analytical or social and work-related problems using appropriate 
methods and procedures; 

G-22 
 Ability to find, select, evaluate and position the new information as well as appropriate, context-
aware interpretation; 

G-23  Understanding and application of analytical methods to practical cases; 

G-24 
 Development of skills and abilities by using the obtained knowledge for empirical problem 
solving; 

G-25 
 Knowledge and understanding of tehnical or social processes together with the ability of their 
analysis, synthesis and solutions of their consequences; 

G-26 
 Ability to link coherent fundamental knowledge acquired at compulsory subjects and its 
application in practice; 

2. Professional - General 
PG-1 Understanding of different views on communication and their application to practical business 

environment; 
PG-2  Familiarity with all principal electronic business communication tools and their effective use; 

PG-3  Understanding of business, communication and marketing contexts featuring the use of 
technical solutions; 

PG-4  Mastering effective and goal-oriented communication in the business world, oral as well as 
written, by using appropriate terminology; 

PG-5  Familiarity with business communication ethics and its adequate application to practical 
situations; 

PG-6  Ability to recognize and use the current technological concepts and practices of key information 
and communication technologies; 

PG-7  Ability to understand the final user requirements or identify opportunities for new web services 
and conversion of related substantive requirements into technical specifications; 

PG-8  Familiarity with the development life-cycle relating to web and mobile applications used in smart 
devices; 
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PG-9 
 Familiarity with basic computer science and information technology concepts or, more 
specifically, data structures and computer algorithms, as well as the ability to independently 
solve real problems by using adequate data structures and algorithms; 

PG-10  Familiarity with web server programming; 

PG-11  Familiarity with the basics of relational databases and SQL language, as well as their use in web 
applications; 

PG-12  Familiarity with the Model-View-Controller architecture; 
PG-13  Familiarization with the aspects and general principles of web application security; 
PG-14  Familiarity with examples of the most well-known attacks and protection against them; 
PG-15  Manufacture of an operational web application sample (client-server-database); 
PG-16  Familiarity with planning and skills necessary for the design of web user interfaces; 
PG-17  Understanding the functioning of computer networks (architecture, protocols, levels); 

PG-18  Acquire detailed information on the functioning of individual computer network components 
and protocols by resorting to the world wide web and specialized literature; 

PG-19  Selection and use of adequate machine components necessary for installation of local wired and 
wireless computer networks; 

PG-20  Management of computer networks (loading, security); 
PG-21  Familiarity with the mathematical spatial data model; 
PG-22  Ability to carry out computational operations and analyses of spatial data; 
PG-23  Familiarity with mathematical basics of cryptographic security; 
PG-24  Familiarity with the main algorithms and cryptographic techniques; 
PG-25  Development of skills necessary for the construction of data models; 
PG-26  Familiarity with the basic methods for data analysis and for information retrieval, 
PG-27  Acquire knowledge about data mining, machine learning; 
PG-28  Acquire knowledge about text mining, the web and multimedia content. 

PG-29  Participation in the role of usability advisors, information architects, interaction designers, and 
user study researchers; 

PG-30  User experience design; 
PG-31  Ability to participate in web design and application development projects; 
PG-32  Skills for web user interface design; 
PG-33  Skills for user interface design. 
PG-34  Acquire user requirements and define solution specifications; 
PG-35  Selection of appropriate programme development methodology; 

PG-36  Creation process management, as well as definition, planning, management and completion of a 
project featuring development of a web or mobile solution; 

PG-37  Familiarity with the most frequent security threats and the use of practical procedures ensuring 
information system security; 

PG-38  Understanding capabilities of computer system components and network devices; 
PG-39  Communication with information technology experts using appropriate terminology; 

PG-40  Familiarity with ethical dilemmas relating to the use of information solutions, as well as 
knowledge with regard to the field-specific legislation. 

PG-41  Familiarity with the fundamental mathematical methods from calculus, linear algebra, 
probability, mathematical optimization and graph theory; 

PG-42  Ability to transform mathematical method into an algorithm and coding this algorithm within 
appropriate software framework; 

PG-43  Familiarity with the most important mathematical methods for network analysis; 
PG-44  Knowledge of basic principles of computer programming; 
PG-45  Ability to autonomously solve real life problems with computer programming; 
PG-46  Familiarity with basic data structures and computer algorithms; 
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PG-47  Ability to independently solve real problems by using adequate data structures and algorithms; 
PG-48  Knowledge of basic principles of modern operating systems; 
PG-49  Ability of practical work on the most frequently used operating systems; 
PG-50  Basic knowledge on application development on different operating systems; 
PG-51  Ability to use appropriate tools and techniques for develop software specification requirements; 

PG-52  Ability to develop skills and abilities for communication between representatives of 
management and information technology; 

PG-53  The ability to choose information and communication technologies, tools and systems for 
designing and implementing information system; 

PG-54  Ability to use modern computer tools for decision support and data analysis; 

PG-55  Development of skills and abilities using the knowledge in the fields of technical sciences by 
solving theoretical and empirical problems; 

PG-56  Understanding and mastering of basic operating principles of mobile and web information 
systems; 

PG-57  Development of critical and self-critical assessment capabilities in relation to user requirements 
and the ability to take initiative for the purposes of optimisation; 

PG-58  Familiarity with methods, procedures and processes relating to planning, development and 
maintenance of information systems; 

PG-59  Ability to select optimal technology necessary for establishing an information system and 
managing technical and technological limitations; 

PG-60  Knowledge of the Internet and the Web functioning; 

PG-61  Knowledge of client-side Web technologies (and server-side Web technologies) and capability to 
develop dynamical Web pages; 

PG-62  Organizational and leadership skills for the purposes of organizing active, individual work 
processes; 

PG-63  Understanding relations among individuals, organizations and social environment, ability to 
observe and operate from a point of view of a system; 

PG-64  Familiarity with and understanding of theoretical basics of analytical and consultation work 
(transfer of knowledge to the user); 

PG-65  Planning and control of changes when compiling a full assessment of the state of an organization 
or a social environment while considering different factors; 

PG-66 
Familiarity with and understanding of the history of development of the basic social science 
disciplines relating to the fields of sociology, political science, communication science, economics 
and management, social informatics, jurisprudence, social statistics; 

PG-67 Qualification for planning organisational and information changes within an organisation, which 
are necessary when introducing and using information and communication technology; 

PG-68 Qualification for individual and independent use, control and maintenance of information and 
communication technology within an organisation; 

PG-69 Obtain practical knowledge and experience required for work related to company business 
processes; 

PG-70 Develop a sense of responsibility, professional approach, professional identity, professionalism, 
multidisciplinary attitude, personal initiative, and capabilities required in team work; 

PG-71 Understanding entrepreneurship and the concept of a company as parts of a legal, economic and 
social system; 

PG-72 Familiarity with and understanding of entrepreneurship operating within the mentioned systems; 

PG-73 
Contemporary entrepreneurship systems enable familiarization with different business concepts 
such as: innovative entrepreneurship, family business, and understanding the development cycle 
of an IT company; 

PG-74 Familiarity with and understanding of theoretical and practical examples relating to legal 
development of open code and closed code systems; 

PG-75 Understanding insolvency proceedings, civil bankruptcy, e-execution proceedings; 

PG-76 Development of skills related to the use of theoretical knowledge in the fields of collection of 
debt, claims, non-payers and solving empirical problems; 
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PG-77 
Familiarity with the meaning of a credit assessment and BASEL II and BASEL III standards, which 
enables communication with experts in different fields of the economic and entrepreneurial 
sectors; 

PG-78 

Finance basics enable planning and compiling of projections for coping with changes in business, 
as well as allow the development of the ability to foresee future situations on the basis forecast 
analysis. Knowledge of the meaning of financial and business growth, payment discipline, claims 
and obligations. Students acquire practical experience relating to the economic and business 
environments; 

3. Professional - Specific 
PS-1 Knowledge and ability to use simulation methods and tools, both discrete and continuous  
PS-2 Complete design and control of discrete and continuous processes  
PS-3 Building of discrete event simulation models  
PS-4 Building of system dynamics models  
PS-5 Connection of the simulation models with databases and production information systems  
PS-6 Harmonization of production processes  
PS-7 Elimination of bottle-necks in production processes 
PS-8 Analysis of structure and response of the system by the aid of system dynamics  
PS-9 Familiarity with web business models, ability to identify them and take advantage of them; 
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General 26 20 11 
2. Professional - General 79 17 6 
3. Professional - Specific 0 0 8 

 
Web links for more information about this program or interesting courses 
http://www.fis.unm.si/en/programmes/professional-study-programme-cswt/ 

Contacts 
Contact person responsible for this survey:   
Blaž Rodič 
Email of the responsible person:  blaz.rodic@fis.unm.si 
Date:  25.11.2016 
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General program information 
Institution University of Ljubljana, Faculty of Computer 

and Information Science (acronym UL FRI) 
Acronym in the project: UL FRI 
Name of the program:  Computer and Information Science 
Study program option (specialization, direction, …): Computer Networks 
Cycle 1st cycle academic study program (bachelor) 
No. of years:  3 
No. of semesters: 6 
No. of credit points (CP):  180 
Equivalent of CP in hours: 25 
No. of contact hours (CH):  2250 
Individual work (IW): 2250 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

6 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

 

Practical work: 
- field internship (typically in industry) (CP) 

0 
 

Amount of compulsory courses  (CP) 120 
Amount of elective courses (CP) 54 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 7 

Names of these courses: 
 

CP CH IW course type 

Programming 1  6 75 75 compulsory 
Calculus  6 75 75 compulsory 
Discrete Structures 6 75 75 compulsory 
Physics  6 75 75 compulsory 
Linear Algebra  6 75 75 compulsory 
Algorithms and Data Structures 1 6 75 75 compulsory 
Probability and Statistics  6 75 75 compulsory 

TOTAL: 42 525 525  
2. Courses, which parts are also important parts of CMSE courses     Total no.: 4 

Names of these courses: 
 

CP CH IW Course type 

Programming 2 6 75 75 compulsory 
Computability and Computational Complexity  6 75 75 compulsory 
Mathematical Modelling  6 75 75 elective 
Computer Systems Reliability and Performance  
 

6 75 75 elective 
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TOTAL: 24 300 300  
3. Pure CMSE courses Total no: 1 

Names of these courses: 
 

CP CH IW Course type 

Computer Networks Modelling  6 75 75 elective 
     
     
     

TOTAL: 6 75 75  
Syllabus outline (important topics mostly from all  (pure) CMSE courses)  

• Requests, servers, queues, Kendall's notation 
• Modelling regarding time and modelling regarding the possible states of the system 
• Request arrival rate, request serving rate  
• Serving units (discrete, exponential, Erlang's, …)  
• Network load, metrics, required resources 
• Petri nets, Coloured Petri nets  
• Performance metrics, latency  

Proposals for additional topics: in case of reforms, possibilities for new courses, …  
• Cloud performance 

Some interesting CMSE applications 
• ISP network modelling 

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 developing skills in critical, analytical and synthetic thinking; 

G-2 the ability to transfer knowledge and professional communication skills and writing skills; 

G-3 professional, environmental and social responsibility; 

G-4 the ability to search for resources and critically analyse information; 

G-5 the ability to acquire new and enhance acquired technical knowledge; 

G-6 skills for group work in the field, including with experts in other technical fields; 

2. Professional – General 
PG-1 the ability to understand and apply computer and information science knowledge to other 

technical and relevant fields (economics, organisational science, etc.); 
PG-2 practical knowledge and skills in the development of software, hardware and information 

technologies, which are a necessary part of a successful professional’s work in computer and 
information science (programming, computer architecture, networks); 

PG-3 basic theoretical knowledge acquired in the fields of computer science and information 
technology and in the natural sciences and mathematics, which provides an excellent basis for 
continuing studies at the next level, both in computer science and in technical fields. 
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PG-4 basic skills in computer and information science, which include basic theoretical skills, and skills 
essential for the field of computer and information science (mathematical treatment of problems, 
theoretical basis of computer science); 

3. Professional - Specific 
PS-1 - Developing skills in critical, analytical and synthetic thinking.  

- Practical knowledge and skills of computer hardware, software and information technology 
necessary for successful professional work in computer and information science.  
- The ability to understand and solve professional challenges in computer and information 
science.  
- The ability to apply acquired knowledge in independent work for solving technical and scientific 
problems in computer and information science; the ability to upgrade acquired knowledge.  
 

PS-2  
PS-3  
  
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General 9 1 1 
2. Professional - General 1 1 1 
3. Professional - Specific 1 1 1 

 
Web links for more information about this program or interesting courses 
http://www.fri.uni-lj.si/en/education/undergraduate/uni/ 

Contacts 
Contact person responsible for this survey:  prof. dr. Nikolaj Zimic 
 
Email of the responsible person:  niko@fri.uni-lj.si 
Date:  Nov. 30, 2016 
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General program information 
Institution Technical University Riga, Latvia 
Acronym in the project: TUR 
Name of the program:  Information technology 
Study program option (specialization, direction, …): Computer science 
Cycle 1. cycle, bachelor 
No. of years:  3 
No. of semesters: 6 
No. of credit points (CP):  122*1,5=183 
Equivalent of CP in hours: 1Latvian CP=16 CH 
No. of contact hours (CH):  1952 
Individual work (IW): ? 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

10*1,5=15 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

? 

Practical work: 
- field internship (typically in industry) (CP) 

? 

Amount of compulsory courses  (CP) 94*1,5=141 
Amount of elective courses (CP) 28*1,5=42 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 4 

Names of these courses: 
 

CP CH IW course type 

Mathematics 9*1,5=13.5   compulsory 

Discrete Mathematics 2*1,5=3   compulsory 
Physics 6*1,5=9   compulsory 
Algorithmization and Programming of Solutions 
 

5*1,5=7,5   compulsory 

     
     
     

TOTAL: 33    
2. Courses, which parts are also important parts of CMSE courses     Total no.: 10 

Names of these courses: 
 

CP CH IW Course type 

Fundamentals of Automation 2.0 2*1,5=3   compulsory 
Data Analysis and Processing (basic course) 2.0 2*1,5=3   compulsory 
Decision Analysis Techniques 2.0 2*1,5=3   compulsory 
Probability Theory and Mathematical Statistics 2.0 2*1,5=3   compulsory 
Fundamentals of Computer Graphics and Image Processing 2.0 2*1,5=3   compulsory 
Programming Languages 2.0 2*1,5=3   compulsory 
Database Management Systems 4.0 4*1,5=6   compulsory 

*The European Commission's support for the production of this publication does not constitute an endorsement of the contents, 
 which reflect the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.



Object-Oriented Programming 3.0 3*1,5=4,5   compulsory 
Introduction to Operations Research 3.0 3*1,5=4,5   compulsory 
Numerical Methods 2.0 2*1,5=3   compulsory 

TOTAL: 38    
3. Pure CMSE courses Total no: 2 

Names of these courses: 
 

CP CH IW Course type 

Systems Simulation Tools 3*1,5=4,5   compulsory 
Fundamentals of Computer Simulation and Modelling 3*1,5=4,5   compulsory 
     
     

TOTAL: 9    
Syllabus outline (important topics mostly from all  (pure) CMSE courses)  

•   
Proposals for additional topics: in case of reforms, possibilities for new courses, …  

•  
Some interesting CMSE applications 

•  

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1  

G-2  

G-3  

G-4  

G-5  

G-6  

2. Professional - General 
PG-1 ability to use engineering principles and methods in information technology; 
PG-2 ability to explain theoretical foundations of information technology including theory of 

algorithms, networks, data bases and software applications, at organizations and enterprises 
PG-3 ability to plan and to operate information technologies at enterprises; 
PG-4 ability to use information technologies in development of computing systems including computer 

data structures, discrete mathematics, theory of systems and computer architecture; 
PG-5 ability to structure and to analyze large data sets; 
PG-6 ability to integrate systems and to implement e-business solutions; 
PG-7 ability to use current techniques, skills, and tools necessary for computing practice; 
PG-8 ability to perform research in information technology; 
PG-9 ability to communicate with information technology customers and to justify usage of 

information technologies; 
PG-10 ability to use and apply current technical concepts and practices in the core information 

technologies 
 
3. Professional - Specific 
PS-1 ability to develop and to analyze models of systems; 
PS-2  
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PS-3  
  
  
  
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General    
2. Professional - General    
3. Professional - Specific    

 
Web links for more information about this program or interesting courses 
 

Contacts 
Contact person responsible for this survey: Prof., Dr.habil.sc.ing. Yuri Merkuryev  
 
Email of the responsible person: merkur@itl.rtu.lv  
Date:  Nov.29, 2016 
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General program information 
Institution University of Glasgow 
Acronym in the project: UG (Undergrad) 
Name of the program:  BEng/MEng in School of Engineering 
Study program option (specialization, direction, …): Aeronautical Engineering. (Several other study 

programme options in Electronics and 
Electrical Engineering, Biomedical Engineering 
and Mechanical Engineering are broadly 
similar in terms of modelling and simulation 
content). 

Cycle 1st cycle academic study programme (BEng 
and MEng) 

No. of years:  4 years for BEng; 5 years for Meng. The MEng 
is an integrated Master’s degree programme. 
These involve the same structure of degree 
programme in first three years whether 
students are intending to graduate with the 
BEng or MEng. The MEng degree programme 
is similar in some ways to the former Diplom 
type of qualification offered in many other 
parts of Europe in the past. Engineering 
degree qualifications in the UK started moving 
to this BEng and MEng structure in the UK in 
the late 1980s while the rest of Europe was 
starting to move towards adoption of the 
current Bologna rules! Note that in England a 
BEng degree is normally a 3-year degree 
course and the MEng is a 4- year degree 
course. The extra year in first degree 
programmes provided at Scottish universities 
arises because of differences in school 
qualifications and the fact that students tend 
to come to the first year of university on 
average one year younger than in England, 
Wales or Northern Ireland.  

No. of semesters: 8 for BEng; 10 for MEng 
No. of credit points (CP):  480 SQCF (Scottish Qualification Credit 

Framework) credit points for BEng, regarded 
as equivalent to 240 ECTS  credit points; 600 
SQCF credit points for MEng, regarded as  
equivalent to 300 ECTS credit points. 

Equivalent of CP in hours: For SCQF credit points 1 CP is equivalent to 10  
hours total study time. Since one SCQF credit 
point is regarded as equivalent to 0.5 ECTS CP 
we would expect 1 ECTS CP to involve 20 
hours total study time (CH + IW) 

No. of contact hours (CH):  2240 for BEng; 2800 for MEng 
Individual work (IW): 2560 for BEng; 3200 for MEng 
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Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

15 ECTS CPs for BEng (30 SQCF CPs); 30 ECTS 
CPs for MEng (60 SQCF CPs). 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

Included in CP specification for each course 
within the degree programme. Overall figures 
for the degree programmes are therefore not 
readily available -would depend on the 
optional courses taken by each student. 

Practical work: 
- field internship (typically in industry) (CP) 

Field internship is encouraged for MEng 
students but is not a compulsory element. 

Amount of compulsory courses  (CP) 205 ECTS CPs for BEng; 285 ECTS CPs for MEng 
Amount of elective courses (CP) 35 ECTS CPs for BEng; 15 ECTS CPs for Meng 

Note that other specialised BEng and MEng 
degree programmes at Glasgow University 
may offer more elective courses. 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 6 

Names of these courses: 
 

CP  
(ECTS) 

CH IW course type 

Dynamics 1 5 48 52 BEng/Meng 
compulsory 

Engineering Mathematics 1 20 192 208 BEng/Meng 
compulsory 

Engineering Skills 1 5 48 52 BEng/Meng 
compulsory 

Engineering Mathematics 2 10 96 104 BEng/MEng 
compulsory 

Dynamics 2 5 48 52 BEng/MEng 
compulsory 

Engineering Skills 2 5 48 52 BEng/MEng 
compulsory 

Fluid Mechanics 2 5 48 52 BEng/MEng 
compulsory 

TOTAL: 55 528 572  
2. Courses, which parts are also important parts of CMSE courses     Total no.: 11 

Names of these courses: 
 

CP 
(ECTS) 

CH IW Course type 

Dynamics and Control 3 10 96 104 BEng/MEng 
Fluid Mechanics 3 10 96 104 BEng/MEng 
Flight Mechanics 3 5 48 52 BEng/MEng 
Computational Fluid Dynamics 4 5 48 52 MEng, also 

BEng elective 
Flight Dynamics 4 5 48 52 BEng/MEng 

elective 
Control 4 10 96 104 BEng/MEng 

elective 
Robotics 4 10 96 104 BEng/MEng 

elective 
Autonomous Vehicle Guidance Systems 4 5 48 52 BEng/MEng 

elective 
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Aircraft Handling Qualities and Control 5 5 48 52 MEng 
elective 

Robust Control 5 5 48 52 MEng 
elective 

Fault Detection, Isolation and Reconfiguration  5 48 52 MEng 
elective 

TOTAL: 75 720 780  
3. Pure CMSE courses Total no: 1 

Names of these courses: 
 

CP 
(ECTS) 

CH IW Course type 

Simulation of Engineering Systems 3 5 48 52 BEng/ MEng  
     
     
     

TOTAL: 5 48 52  
Syllabus outline (important topics mostly from all  (pure) CMSE courses)  
 Course Aims 

The aims of this course are to: 

■ provide an introduction to numerical methods and mathematical modelling in the context of simulating 
the response of engineering systems; 

■ use continuous time simulations to analyse and design engineering systems; 

■ solve engineering problems by means of computer simulation and numerical methods; 

■ appreciate the practical hardware and software requirements for the accurate simulation of engineering 
systems. 

Intended Learning Outcomes of Course 

By the end of this course students will be able to: 

■ explain the limitations of simulation models due to limitations in mathematical methods used and the 
underlying mathematical model; 

■ evaluate the effect of numerical methods used on overall accuracy of the results obtained from a 
simulation model; 

■ describe the problems associated with real-time simulation; 

■ implement simple processes of internal verification of a simulation model; 

■ develop and apply numerical methods for continuous-time simulation; 

■ design and develop a continuous-time system simulation in a suitable simulation language. 

 
Proposals for additional topics: in case of reforms, possibilities for new courses, …  

• No information available at present 
Some interesting CMSE applications 

*The European Commission's support for the production of this publication does not constitute an endorsement of the contents, 
 which reflect the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.



• Simulation forms an important part of many undergraduate (BEng and MEng) and postgraduate 
(MSc) projects. It has been of central importance in many past PhD projects and this continues to 
be the case with present and planned PhD projects. 

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1  The ability to define, understand and creatively solve problems within engineering, science and 

other domains which is fostered, in part, through an interdisciplinary approach in the early stages 
of the degree programme (a feature of all current undergraduate programmes within the School 
of Engineering).   

G-2 General abilities in terms of critical thinking, analysis and design. 

G-3 Establishment of a foundation of general, scientific and technical knowledge that will support 
independent life-long learning and thus allow continuing professional development of graduates 
in response to global industrial and government needs. 

G-4 An understanding of the importance of teamwork, especially involving experts from other fields. 

G-5 The development of written and oral communication skills to a professional level. 

G-6 A broad understanding of professional, industrial, economic, environmental and social 
responsibilities. 

2. Professional - General 
PG-1 The ability to define and solve problems in the field of aeronautical and aerospace engineering 

and related application areas. 
PG-2 A broad understanding of current trend in research and development. 
PG-3 Basic knowledge from relevant areas of aeronautical, mechanical and electrical/electronic 

engineering.  

PG-4 Overall competence in the application of computers and other aspects of information technology 
and a broad understanding of current trends in terms of hardware and software developments 
and possible future implications. 

3. Professional - Specific 
PS-1 Methods of modelling, including theoretical, numerical and experimental modelling. 
PS-2 Understanding of model quality issues, model limitations  and model testing. 
PS-3 Practical understanding of specialised computer tools such as Matlab, Simulink etc and their 

application in the solution of practical engineering problems. 
  
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content  
3. Pure CMSE courses 

1. General 7 3 1 
2. Professional - General 3 7 (including 

electives) 
1 

3. Professional - Specific 2 8 (including 
electives) 

1 

    

Web links for more information about this program or interesting courses 
http://www.gla.ac.uk/undergraduate/degrees/ 
http://www.gla.ac.uk/undergraduate/degrees/aeronauticalengineering/degreestructure/ 
http://www.gla.ac.uk/coursecatalogue/course/?code=ENG3036 
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Contacts 
Contact person responsible for this survey:  Emeritus Professor David J. Murray-Smith (who has 
completed this survey on the basis of publicly available information from the University website for the 
general programme information and the details in Part I;  plus a significant element of personal 
interpretation for the information provided in Part II which is not from any officially recognised source). 
 
Email of the responsible person:  David.Murray-Smith@glasgow.ac.uk 
Date:  30th November 2016 
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General program information 
Institution Amsterdam University of Applied Sciences 
Acronym in the project: AUAS 
Name of the program:  Aviation Studies  
Study program option (specialization, direction, …): Aviation Management  
Cycle 1st Cycle - Bachelor 
No. of years:  4 
No. of semesters: 8 
No. of credit points (CP):  240 
Equivalent of CP in hours: 30 
No. of contact hours (CH):  3600 
Individual work (IW): 3600 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

30 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

45 

Practical work: 
- field internship (typically in industry) (CP) 

30 

Amount of compulsory courses  (CP) 180 
Amount of elective courses (CP) 60 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 5 

Names of these courses: 
 

CP CH IW course type 

Mathematics and Integral and Differential Calculus I 6 90 90 compulsory 
Mathematics and Integral and Differential Calculus II 6 90 90 compulsory 
Mathematics and Integral and Differential Calculus III 6 90 90 compulsory 
STATISTICS 3 22 23 compulsory 
Modelling and SImulation I (Introduction to 
Programming) 

3 22 23 compulsory 

     
     

TOTAL: 24    
2. Courses, which parts are also important parts of CMSE courses     Total no.: 2 

Names of these courses: 
 

CP CH IW Course type 

Aviation Sector  6 90 90 compulsory 
TURNAROUND Process 6 90 90 compulsory 
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TOTAL: 12 180 180  
3. Pure CMSE courses Total no: 3 

Names of these courses: 
 

CP CH IW Course type 

Modelling and Simulation II 3 45 45 compulsory 
Modelling and Simulation III 3 45 45 compulsory 
Modelling and Simulation IV 3 45 45 compulsory 
     

TOTAL: 9 135 135  
Syllabus outline (important topics mostly from all  (pure) CMSE courses)  

•  Introduction to Programming 
• Variables, Loops, Pseudo Code, VBA framework, User-defined data types, stacks bags, Lists 
• Introduction to Simulation and Modelling 
• Areas of applications, discrete and continuous systems 
• Review of Statistics for Simulation 
• Manual Simulation 
• Discrete-event oriented modeling and the elements of the simulator 
• Intro to SIMIO 
• Statistical models in Simulation 
• STatfit 
• Verification and Validation techniques 
• Tests of Hypothesis 
• Running replications in SIMIO 
• Queue theory and Little Law 
• Agent-based paradigm 
• Experimental Design 
• Interval Estimation and Sensitivity analysis 
• Analysis of bottlenecks, analysis of Variance 
• Analysis of results 
• Methods for reducing variance 
• Simulation-based optimization 
• Intro to Optimization 
• Linear programming 
• The simplex method 
• Dual problem and the Big M method. 

Proposals for additional topics: in case of reforms, possibilities for new courses, …  
• Data analysis techniques 
• The use of r for data analysis 
• The use of simulation-based collaborative decision making in the airport system 

 
Some interesting CMSE applications 

• Logistics analysis 
• Evaluation of Airport developments 
• Analysis of Airport Terminals  
• Analysis of multi-modal systems 
• Virtual reality for training  
•  
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PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 The ability to think creatively and solve problems in different areas from logistics to aviation 

G-2 The student is able to present clearly his ideas in big audiences  

G-3 Active professional written and oral communication. 

G-4 Teamworking with people from different areas 

G-5  

G-6  

2. Professional - General 
PG-1 Understanding the Aviation world 
PG-2 The student is able to analyse in a structured way the situation in the aviation world 
PG-3 Basic knowledge of the different operations and business models of the aviation industry 

PG-4 The student is able to apply mathematical knowledge for propsing solutions to the aviation 
industry 

3. Professional - Specific 
PS-1 The use simulation for analysing the problems in the aviation industry 
PS-2 Development of simulation models 
PS-3 Basic knowledge of discrete- event oriented modelling approach and basic use fo SIMIO and CAST 

for applications in the aviation industry 
  
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General 9 6 4 
2. Professional - General 7 4 4 
3. Professional - Specific 8 4 4 

 
Web links for more information about this program or interesting courses 
https://studiegids.hva.nl/studiegids?edu=avi-vt&acy=2016-
2017&phase=Leerjaar%204%20Aviation%20Logistics 
http://www.hva.nl/onderwijs/opleidingen/content/ft/aviation/de-
studie/studieprogramma/studieprogramma.html 
Contacts 
Contact person responsible for this survey: Dr. Miguel Mujica Mota 
 
Email of the responsible person:  m.mujica.mota@hva.nl 
Date:  7 December 2016 
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General program information 
Institution University of Maribor, Faculty of Electrical 

Engineering and Computer Science 
Acronym in the project: UM 
Name of the program:  Electrical Engineering 
Study program option (specialization, direction, …): Automation and Robotics 
Cycle 1st cycle academic study program (bachelor) 
No. of years:  3 
No. of semesters: 6 
No. of credit points (CP):  180 
Equivalent of CP in hours: 30 
No. of contact hours (CH):  2130 
Individual work (IW): 3270 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

6 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

38,33 

Practical work: 
- field internship (typically in industry) (CP) 

6 

Amount of compulsory courses  (CP) 153 
Amount of elective courses (CP) 27 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 7 

Names of these courses: 
 

CP CH IW course type 

1. Analysis 1 7 90 120 compulsory 
2. Analysis 2 6 90  90 compulsory 
3. Physics 1 5 75 75 compulsory 
4. Physics 2 5 60 90 compulsory 
5. Programming for electrical engineers 1 6 75 105 compulsory 
6. Programming for electrical engineers 2 6 75 105 compulsory 
7. Differential equations 6 75 105 compulsory 

TOTAL: 41 540 609  
2. Courses, which parts are also important parts of CMSE courses     Total no.: 8 

Names of these courses: 
 

CP CH IW Course type 

1. Electrical engineering measurements 6 90 90 compulsory 
2. Signals 6 90 90 compulsory 
3. Systems theory 6 75 105 compulsory 
4. Modelling and identification  6 75 105 compulsory 
5. Control systems 1 6 75 105 compulsory 
6. Control systems 2 6 90 90 compulsory 
7. Industrial electronics 6 75 105 compulsory 
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8. Numerical mathematics 6 75 105 elective 
TOTAL: 48 645 795  

3. Pure CMSE courses Total no:  

Names of these courses: 
 

CP CH IW Course type 

-      
     
     
     

TOTAL:     
Syllabus outline (important topics mostly from all  (pure) CMSE courses)  

• The program does not contain pure CMSE courses. 
• Courses, which parts are also important parts of CMSE courses, include mathematical modelling 

and simulation using the basic Matlab functions, simulation in Matlab – Simulink, analysis and 
optimization of simulation models, non-linear model linearization methods, process parameter 
identification, simulation studies of control optimization methods. 

Proposals for additional topics: in case of reforms, possibilities for new courses, …  
• More topics about simulation theoretical background, experimental based simulations, real-time 

simulations, hardware in the loop simulations.  
• More topics about other simulation tools, not only Matlab – Simulink, object-oriented modelling, 

multi-domain modelling, simulation of discrete-event systems. 
• More topics about numerical methods and problems: integration methods, numerical stability, the 

problem of discontinuities, the problem of algebraic loops. 
• Simulation of complex and distributed control systems, simulation and Industry 4.0. 
• Web and cloud computing based simulation. 

 
Some interesting CMSE applications 

• Control systems: Ball and beam, Inverted pendulum, Magnetic levitation, Ball balancing robot, 
Segway model. 

• Process control systems: Hydraulic systems model, Distillation column, Temperature furnace. 

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 The ability to use mathematics, science and computer skills in solving technical problems. 

G-2 The ability to integrate professional knowledge and modern engineering tools in solving technical 
problems. 

G-3 Mastery of various skills, techniques, and experimental verification methods. 

G-4 The ability to public presentation of technical solutions in written and oral form. 

G-5 The autonomy in professional work. 

G-6 The ability to analyse, be critical and able to take responsibility for proposed solutions, and be 
capable of operating in a professional and/or ethnically mixed groups. 

2. Professional - General 
PG-1 The ability to understand basic concepts in the field of electrical engineering, and the mastery of 

modern technological solutions in fields of automation and robotics, 
PG-2 Basic knowledge from automatic control systems, sensors, actuators, signal processing, 

information systems, robotics, measurements and multimedia technologies. 
PG-3 The ability of co-creation and use of information technologies in various fields (planning, control 

systems, communication). 
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PG-4 The ability to design, implementation and maintenance of simple industrial automation systems, 
robotic based systems and mechatronic systems.  

3. Professional - Specific 
PS-1 Mathematical modelling of dynamic systems 
PS-2 Simulation of dynamic systems in Matlab, Simulink. 
PS-3 Experimental modelling and parameter identification. 
  
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General 7 2 0 
2. Professional - General 3 8 0 
3. Professional - Specific 2 4 0 

 
Web links for more information about this program or interesting courses 
https://feri.um.si/en/study/programmes/first-cycle/ 

Contacts 
Contact person responsible for this survey: assoc. prof. dr. Marjan Golob  
 
Email of the responsible person:  marjan.golob@um.si 
Date:  Dec. 5, 2016 
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General program information 
Institution University of La Rioja (acronym UR),  
Acronym in the project: UR 
Name of the program:  Industrial Electronics and Automation 

Engineering 
Study program option (specialization, direction, …): Automation and Robotic Systems 
Cycle 1st cycle academic study program (bachelor) 
No. of years:  4 
No. of semesters: 8 
No. of credit points (CP):  240 
Equivalent of CP in hours: 25 
No. of contact hours (CH):  2400 
Individual work (IW): 3600 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

12 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

98 

Practical work: 
- field internship (typically in industry) (CP) 

6 

Amount of compulsory courses  (CP) 210 
Amount of elective courses (CP) 30 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 7 

Names of these courses: 
 

CP CH IW course type 

Mathematics I 6 60 90 compulsory 
Mathematics II 6 60 90 compulsory 
Mathematics III 6 60 90 compulsory 
Computer programming 6 60 90 compulsory 
Mechanics 6 60 90 compulsory 
Thermodynamics 6 60 90 compulsory 
Electricity and magnetism 6 60 90 compulsory 

TOTAL: 42 420 630  
2. Courses, which parts are also important parts of CMSE courses     Total no.: 19 

Names of these courses: 
 

CP CH IW Course type 

Electric systems 6 60 90 compulsory 
Theory of mechanisms 6 60 90 compulsory 
Electronic systems 6 60 90 compulsory 
Fundamentals of industrial control  4.5 45 67.5 compulsory 
Fundamentals of Industrial Automation  4.5 45 67.5 compulsory 
Fundamentals of thermal engineering  4.5 45 67.5 compulsory 
Fundamentals of fluid mechanic engineering  4.5 45 67.5 compulsory 
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Organization of production 6 60 90 compulsory 
Control and programming of robots 6 60 90 compulsory 
Industrial computers and communications 6 60 90 compulsory 
Industrial automation 6 60 90 compulsory 
Control Engineering 6 60 90 compulsory 
Design of electronic applications 6 60 90 compulsory 
Automation of flexible production systems 4.5 45 67.5 elective 
Industrial applications 4.5 45 67.5 elective 
Digital Processing 4.5 45 67.5 elective 
Applied Process Control 6 60 90 elective 
Systems of perception and artificial vision 6 60 90 elective 
Robotic systems 6 60 90 elective 

TOTAL: 103,5 1035 1552,5  
3. Pure CMSE courses Total no: 1 

Names of these courses: 
 

CP CH IW Course type 

Modeling and simulation of production systems 4,5 45 67,5 elective 
TOTAL: 4,5 45 67,5  

Syllabus outline (important topics mostly from all  (pure) CMSE courses)  
GENERAL CONTENTS 

• Models of production systems 

• Simulation and optimization of production systems 

• Monitoring and supervision of processes 

UNITS 

Unit 1Introduction to Modeling and Simulation 

1.1 Systems and models 

1.2 Modeling formalisms  

1.3 Systems Simulation 

Unit 2. Modeling Formalisms 

2.1 Modeling formalisms. Analysis and comparative 

2.2 Software applications for productive systems modeling 

Unit 3 Analysis and optimization of systems 

3.1 Quantitative properties 

3.2 Qualitative properties 

3.3 Introduction to Operational Research 

Unit 4 Models of production and logistics systems 

4.1 Automated production systems 

4.2 Logistics: Ports, airports, shopping centers ... 

Unit 5 Case Studies 

5.1 Modeling, simulation and optimization of case studies 

*The European Commission's support for the production of this publication does not constitute an endorsement of the contents, 
 which reflect the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.



PRACTICES 

The practices are based on the following subjects and contents: 

- Development of distributed supply chain model, based on the MIT's benchmark "beer game". 

- Simulation of evolution of the supply chain according to the developed model 

- Implementation of discrete production and logistic models in discrete system simulation applications 

Proposals for additional topics: in case of reforms, possibilities for new courses, …  
• Industry 4.0 
• Web based simulation 

Some interesting CMSE applications 
• Logistics management and optimization 
• Production management and optimization 
• Control systems 
• Robotics and automation 

 

PART II. Competences 

A complete list of competences for the program 
1. General 
O-3 - O3. Knowledge in basic and technological subjects, which will enable to learn new methods and 

theories, and give the versatility to adapt to new situations 

G-1 - G1. Capacity for analysis and synthesis. 

G-2 - G2. Ability to apply knowledge to practice. 
 

G-4 - G4. Oral and written communication. 
 

G-7 - G7. Search skills. 
 

G-8 - G8. Learning capacity. 
 

G-9 - G9. Information management skills. 
 

G-11 - G11. Adaptability to new situations. 
 

G-12 - G12. Ability to generate new ideas. 
 

G-13 - G13. Problem resolution. 
 

G-15 - G15. Teamwork. 
 

G-19 - G19. Ability to work autonomously. 
 

G-21 - G21. Initiative and entrepreneurship. 
 

G-23 - G23. Orientation to results. 

2. Professional - General 
PG-1 • Knowing the techniques for modeling and simulation of production systems 
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PG-2 • Acquiring skills for the management of tools for the simulation of robotic systems and 
production and perception systems. 

3. Professional - Specific 
F-3 - F3. Ability to automate flexible production systems. 

 
F-8 - F8. Ability to use robotized systems. 

 
F-9 - F9. Ability to use systems of perception and artificial vision. 

 
F-10 - F10. Ability to model and simulate production systems 
  
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General 10 9 1 
2. Professional - General 10 9 1 
3. Professional - Specific 10 9 1 

 
Web links for more information about this program or interesting courses 
http://www.unirioja.es/estudios/grados/electronica/guias.shtml 

Contacts 
Contact person responsible for this survey:   
 
Email of the responsible person:  emilio.jimenez@unirioja.es 
Date:  02/12/2016 
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General program information 
Institution University of Bremen, Faculty of Mathematics 

and Informatics (acronym UNIHB) 
Acronym in the project: UNIHB 
Name of the program:  Industrial Mathematics 
Study program option (specialization, direction, …): Production Engineering 
Cycle 2nd Cycle Postgraduate Study Programme 
No. of years:  2 
No. of semesters: 4 
No. of credit points (CP):  120 
Equivalent of CP in hours: 30 
No. of contact hours (CH):  1125 
Individual work (IW): 1875 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

30 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

0 

Practical work: 
- field internship (typically in industry) (CP) 

0 

Amount of compulsory courses  (CP) 69 
Amount of elective courses (CP) 51 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 0 

Names of these courses: 
 

CP CH IW course type 

     
2. Courses, which parts are also important parts of CMSE courses     Total no.: 12 

Names of these courses: 
 

CP CH IW Course type 

1. Numerical Partial Differential Equations 9 84 186 compulsory 
2a. Modelling Seminar Part 1  9 28 242 compulsory 
2b. Modelling Seminar Part 2 9 28 242 compulsory 
3.Inverse Problems  9 84 186 elective 
4. Optimal Control 9 84 186 elective 
5. Model Reduction 9 84 186 elective 
6. Adaptive Finite Elements Methods 9 84 186 compulsory 
7. Technical Mechanics 6 56 124 elective 
8. Thermodynamics 6 56 124 elective 
9. Material Technique  9 84 186 elective 
10. Production Engineering 9 84 186 compulsory 
11. Mathematical Methods of Image Processing 9 84 186 elective 

TOTAL: 102 840 2220  
3. Pure CMSE courses Total no: 3 
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Names of these courses: 
 

CP CH IW Course type 

1. Modelling Seminars 18 56 372 compulsory 
2. Model Reduction 9 84 186 elective 
3. Statistical software in practice  3 42 75 elective 

TOTAL: 30 182 633  
Syllabus outline (important topics mostly from all  (pure) CMSE courses)  

• Numerical Mathematics:  deals with the development and the Mathematical analysis of methods 
and algorithms used for Computer-assisted solution of problems and for simulation Mathematical 
models on modern computer systems (e.g. the topics: Computer numbers, floating-point 
arithmetic, rounding errors;  Systems of linear equations;  Compensation problems (Least Squares 
problems);  Interpolation and approximation tasks;  Non-linear equations;  Integration 
(quadrature);  Ordinary differential equations: One-step and multi-step procedure for Initial value 
problem.  

• Iteration method for linear equation systems, in particular conjugate gradients methods 
 

• An essential part of the practical exercises is dealing with Mathematical software (e.g., Matlab) or 
/ and a higher Programming language. Statistic tools for analysis of experimental results. 

• Numerical solution of partial differential equations; basics of finite difference method and finite 
element method.  

• Linear optimization 
• Training in using of commercial software, e.g. COMSOL, DEFORM or Abacus. 
 
• Hybrid applications of eScience tools for big data problems. Practical aspects of identification, 

sampling time selection, signal pre-processing, model choice, the test of model validity and its 
structure, the issue of time delays, robustness, the choice of an appropriate method. 

Proposals for additional topics: in case of reforms, possibilities for new courses, …  
•  

Some interesting CMSE applications 
• Optimization in control systems of technical and economical processes 
• Optimization in logistics 
• Retrieving biological, physical, or technical parameters from measured data 

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 The ability to define, understand and creatively solve problems in different areas.  

G-2 Critical thinking on the basis of analysis and synthesis. 

G-3 Professional, environmental and social responsibility. 

G-4 Development of a more comprehensive subject under individual supervision and in limited time 

G-5 Independent tracking and critical evaluation of the most recent achievements and acquisition of 
new knowledge. 

G-6 Teamwork with experts from various fields. 

G-7 Ability to work independently 

2. Professional – General 
PG-1 Application of typical technomathematical working techniques (Modeling, analysis, optimization, 

simulation). 
PG-2 Research and use of scientific publications (Monographs, periodicals, preprints). 
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PG-3 Ability to solve practical tasks without predefined tasks  
Solution, in particular 
- Development of complex mathematical models and more suitable Simulation tools 
- Acquiring additional knowledge, as well as obtaining necessary information and data 
 

PG-4 Written presentation of an extensive scientific work. In this context, a meaningful structuring and 
containment of the topic 

3. Professional – Specific 
PS-1 Knowledge and use of complex and modern technomathematics Methods for solving of 

problems from applied Mathematics and engineering / natural sciences 
PS-2 Independent processing of an application-relevant problem from natural or engineering sciences 

with scientific Methods of mathematics - especially mathematical Modeling and numerical 
evaluation and simulation – in the limited time. 

PS-3 Ability to critical reflection, especially in the Transfer of results from the mathematical model to 
the real Problem. 

PS-4 Selection and use of Modeling tools and evaluation of the  calculated solutions 
PS-5 Development of constructive algorithms and their efficient implementation. Mathematical 

analysis of these algorithms 
PS-6  
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General 3 1 2 
2. Professional - General 3 1 3 
3. Professional - Specific 3 1 3 

 
Web links for more information about this program or interesting courses 
 
http://www.math.uni-bremen.de/zetem 
 
Contacts 
Contact person responsible for this survey: Dr. Jun Zhao  
 
Email of the responsible person:  jzhao@uni-bremen.de 
Date:  Dec. 6, 2016 
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General program information 
Institution St. Petersburg Peter the Great Polytechnic 

University 
Acronym in the project: SPbPU 
Name of the program:  Fundamental Informatics and Computer 

Science 
Study program option (specialization, direction, …): Designing of complex information systems  
Cycle the magistrates (2nd cycle) 
No. of years:  2 
No. of semesters: 4 
No. of credit points (CP):  120 
Equivalent of CP in hours: 36 
No. of contact hours (CH):  752 
Individual work (IW): 3568 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

6 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

70.5 

Practical work: 
- field internship (typically in industry) (CP) 

6 

Amount of compulsory courses  (CP) 53 
Amount of elective courses (CP) 8 

?? missing 59 CP 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 2 

Names of these courses: 
 

CP CH IW course type 

Mathematical logic in informatics 5 64 116 compulsory 
Software Engineering 4 48 96 compulsory 

TOTAL: 9    
2. Courses, which parts are also important parts of CMSE courses     Total no.: 3 

Names of these courses: 
 

CP CH IW Course type 

Verification of algorithms and systems 4 64 80 elective 
Object-Oriented CASE-technology  4 64 80 elective  
Theorem-proving systems 4 64 80 elective 

TOTAL: 12    
3. Pure CMSE courses Total no: 6 

Names of these courses: 
 

CP CH IW Course type 

Object-Oriented Modeling in Rand Model Designer 4 64 80 compulsory 
Simulation Modeling in Anylogic 4 64 80 compulsory 
Statistical  Modeling 4 64 80 elective 
History  and methodology of modeling and simulation 3 32 72 elective 
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Practical modeling  4 64 80 elective 
Tools and Languages of modeling 4 64 80 elective 

TOTAL: 23    
Syllabus outline (important topics mostly from all  (pure) CMSE courses)  
 Complex dynamical systems. Classification of models and modeling technologies. 
Classical dynamical and hybrid systems. 
Component models (components with Input, Output, Contact, and  Flow external variables). 
Component models. Models with variable structure. Agent based modeling. 

• Rand Model Designer modeling language 
• AnyLogic modeling language 
• Simulink modeling language 
• Statistical calculations in mathematical tools (Maple, Mathematica, MathCAD) 

Proposals for additional topics: in case of reforms, possibilities for new courses, …  
• parallel computing and tools for modeling and simulations 
• planning and carrying out computer experiments 
• real time simulation 

Some interesting CMSE applications 
• Virtual laboratories for education 
• Tools for modeling and simulation for super-computers 
• Special (applied) libraries for biology, sociology 
• Agent-based models and queuing systems 

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 The ability to define, understand and creatively solve problems in different areas.  

G-2 Critical thinking on the basis of analysis and synthesis. 

G-3 Professional, environmental and social responsibility. 

G-4 Active professional written and oral communication. 

G-5 Independent tracking of the most recent achievements and acquisition of new knowledge. 

G-6 Teamwork with experts from various fields. 

2. Professional - General 
PG-1 The ability to define, use, and solve practical problems in the field of computer modelling. 
PG-2 Optimal use of ICT (information communication technologies) and its advancement. 
PG-3 Basic knowledge in theory and practice of modelling and simulation of complex dynamical 

systems. 

PG-4 Basic knowledge from object-oriented modelling. 

3. Professional - Specific 
PS-1 Ability to use advanced computer tools in practical work (scientific research and manufacturing 

systems) 
PS-2 Ability to use a and design applied libraries for modelling and simulation tools 
PS-3 knowledge of modelling languages of advanced computer tools: Rand Model Designer, Matlab, 

Modelica and ability to choose  the best one for concrete problem 
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 
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1. General    
2. Professional - General    
3. Professional - Specific    

 
Web links for more information about this program or interesting courses 
http: dcn.icc.spbstu.ru 

Contacts 
Contact person responsible for this survey:   
Yuri Senichenkov 
Email of the responsible person: senyb@dcn.icc.spbstu.ru  
Date:  8,December,2016 
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General program information 
Institution Novosibirsk State Technical University, Faculty 

of Automation and Computer Engineering 
(acronym NSTU) 

Acronym in the project: NSTU 
Name of the program:  Computer Science and Engineering 
Study program option (specialization, direction, …): Computer modeling of systems 
Cycle 2st cycle academic study program (master) 
No. of years:  2 
No. of semesters: 4 
No. of credit points (CP):  120 
Equivalent of CP in hours: 36 
No. of contact hours (CH):  990 
Individual work (IW): 3330 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

9 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

22 

Practical work: 
- field internship (typically in industry) (CP) 

48 

Amount of compulsory courses  (CP) 103 
Amount of elective courses (CP) 17 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 5 

Names of these courses: 
 

CP CH IW course type 

Scientific seminar 2 44 28 compulsory 
Intelligent systems 3 45 63 compulsory 
Modern problems of computer science and computer 
engineering 

2 42 30 compulsory 

Deductive systems and their applications 4 81 63 compulsory 
Logic and methodology of science 2 42 30 elective 

TOTAL: 13 254 214  
2. Courses, which parts are also important parts of CMSE courses     Total no.: 9 

Names of these courses: 
 

CP CH IW Course type 

Mathematical optimization 2 59 13 compulsory 
Techniques of software development 4 48 96 compulsory 
Computational systems 4 48 96 compulsory 
Mathematical support for domain research 3 78 30 compulsory 
Special topics of mathematics 2 42 30 compulsory 
Methods of solving NP-hard problems 4 81 63 compulsory 
Grid systems and technologies 4 82 62 elective 
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Design of experiment and processing its results 4 66 78 elective 
Methods of systems analysis 2 42 30 elective 

TOTAL: 29 546 498  
3. Pure CMSE courses Total no: 3 

Names of these courses: 
 

CP CH IW Course type 

Models of static and dynamic systems 4 66 78 elective 
Modeling and designing information systems and 
technologies 

4 82 62 elective 

Modeling and simulation of hybrid systems 2 26 46 elective 
(optional) 

TOTAL: 10 174 186  
Syllabus outline (important topics mostly from all  (pure) CMSE courses)  

• Computer simulation as a method of studying complex dynamical systems. Mathematical and 
software for simulation of hybrid systems. 

• Background of computer simulation of complex systems. Discontinuous systems, variable structure 
systems and methods of studying them. 

• Paradigms of dynamical systems modeling. Block, textual and block-textual approaches to complex 
dynamical systems specification. Specification of discrete systems using finite automata and state 
charts.  

• Models of continuous dynamic behavior of hybrid systems. Systems of delay ordinary differential 
equations, constrained Cauchy problem. 

• Analysis of discrete behavior of hybrid systems. Regions of uncertainty of hybrid systems models. 
Methods of accurate event detection. 

• Architecture of software for simulating hybrid systems. Graphical and textual languages for 
modeling hybrid systems. Interpreters and converters from domain-specific languages. Semantics. 
Preparation for code generating. Library of numerical and accurate event detection methods.  

• Signal modeling. Static and dynamical systems. Time-invariant and time-variant systems. Linear 
and non-linear static systems. Static stochastic systems. 

•  Modeling systems. Modeling dynamical systems. Modeling states of a dynamical system. State 
space. Single-input single-output models of linear dynamical systems. Mathematical models of 
linear dynamical systems.  

Proposals for additional topics: in case of reforms, possibilities for new courses, …  
• Introduction to the system dynamics. The supply chain model as an example of visual system 

dynamics  model. 
Some interesting CMSE applications 

• Simulation of biological systems. Bile dynamics and hemodynamics. 
• Study of chemical technology systems and processes 
• Transients in electric power systems 

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 The ability to improve and develop own intellectual and cultural level 

G-2 The ability to understand the role of science in the development of civilization, proportion of 
science and engineering, modern social and ethic problems related to them, value of social 
rationality and its historical types  

G-3 The ability for self-learning new research methods, varying scientific and industrial profiles of own 
professional activity 

G-4 The ability to conduct scientific research 
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G-5 Practical skills in organizing research and design activities, team management 

G-6 The ability to show initiative, take the full responsibility, including situations of risk 

G-7 The ability to acquire and use knowledge and skills, including skills in new domains not related to 
the main student’s specialization, with use of information technologies 

G-8 The ability for professional use of modern equipment and devices (according to the goals of 
master’s program) 

G-9 Skills in writing reports on carried out scientific research and publishing its results 
2. Professional – General 
PG-1 The ability to perceive mathematical, natural-scientific, socio-economic and professional 

knowledge; skills in acquiring, developing and using them for solving non-standard problems, 
including problems in new domains and interdisciplinary problems 

PG-2 The ability to build chains of reasoning and statements, that are based on interpretation of data 
obtained from different branches of science and engineering; the ability to make a judgment 
based on incomplete information 

PG-3 The ability to analyze and evaluate own level of competence; the ability and readiness to self-
control further education and professional mobility 

PG-4 The ability to speak in at the least one foreign language at the level that is necessary for social 
and professional communication; to use special vocabulary and professional terminology 

PG-5 Knowledge of methods and means of collecting, storing, processing and transmission of 
information with use of modern computer technologies, including global computer networks 

PG-6 The ability to analyze profession-specific information, concentrate on its main part, structure, 
write and present as an analytical report with reasonable grounded conclusions and 
recommendations 

3. Professional - Specific 
PS-1 Knowledge of basics of philosophy and methodology of science 
PS-2 Knowledge of methods of scientific research and skills in carrying out  scientific research  
PS-3 Knowledge of methods of optimization and the ability to use them for solving professional 

problems 
PS-4 Knowledge of modern methods and algorithms for solving problems of pattern recognition and 

data processing 
PS-5 Knowledge of modern methods and algorithms for solving problems of digital signal processing 
PS-6 Understanding existing approaches of software model checking 
PS-7 The ability to use promising methods of research, solve professional problems using the 

knowledge of world trends in the computer and information technologies development 
PS-8 The ability to develop software for creating 3D-pictures 
PS-9 The ability to use modern software packages development technologies, including CASE tools; the 

ability to control quality of software being developed 
PS-10 The ability to manage operational environment of professional activity objects 
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General 5 - 2 
2. Professional - General 3 2 1 
3. Professional - Specific 3 9 3 

 
Web links for more information about this program or interesting courses 
http://www.nstu.ru/education/edu_plans 

Contacts 
Contact person responsible for this survey:  prof. dr. Yury Shornikov 
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Email of the responsible person:  shornikov@inbox.ru 
Date:  Nov. 30, 2016 
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InMotion 
Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.2 

 

 
General program information 
Institution Universiti Teknologi Malaysia,  

Faculty of Mechanical Engineering 
Acronym in the project: UTM 
Name of the program:  M.Sc. (Ship and Offshore Engineering) 
Study program option (specialization, direction, …):  
Cycle 2nd cycle academic study program (master) 
No. of years:  2 
No. of semesters: 4 
No. of credit points (CP):  64 (40  - UTM) 
Equivalent of CP in hours: 25  (40 -  UTM) 
No. of contact hours (CH):  560 
Individual work (IW): 1040 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

10  (6 - UTM) 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

0 (0 -UTM) 

Practical work: 
- field internship (typically in industry) (CP) 

0 (0 - UTM) 

Amount of compulsory courses  (CP) 50 (31 - UTM) 
Amount of elective courses (CP) 14 ( 9  - UTM) 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 4 

Names of these courses: 
 

CP CH IW course type 

19. Research Methodology 5 42 78 Compulsory 
20. Maritime Safety and Risk 5 42 78 Compulsory 
21. Ship and Offshore Production Technology 5 42 78 Compulsory 
22. Maritime Management and Law 5 42 78 Compulsory 

     
TOTAL: 20 168 312  

2. Courses, which parts are also important parts of CMSE courses     Total no.: 9 

Names of these courses: 
 

CP CH IW Course type 

1. Dynamics of Marine Structures 5 42 78 Compulsory 
2. Strength and Vibration of Marine Structures 5 42 78 Compulsory 
3. Dynamics of Marine Power Plant 5 42 78 Elective 
4. Subsea Technology 5 42 78 Elective 
5. Mooring and Riser Analysis 5 42 78 Elective 
6. Ship Propulsion and Performance 5 42 78 Elective 
7. Advanced Marine Design 5 42 78 Elective 
8. Marine Transport System 5 42 78 Elective 
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9. Experimental Techniques in Ship and Offshore 
Engineering 

5 42 78 Elective 

     
TOTAL: 20 168 312  

3. Pure CMSE courses Total no: 1 

Names of these courses: 
 

CP CH IW Course type 

3. Computer Methods in Ship and Offshore 
Engineering 

5 42 78 Elective 

     
TOTAL: 5 42 78  

Syllabus outline (important topics mostly from all  (pure) CMSE courses)  
 

• Explain the development of computer programming in ship and offshore engineering. 
• Differentiate between the various computer methods and programming. 
• Evaluate the numerical results obtained from computer programming and available codes. 
• Write and present technical report. 
• FORTRAN, Hydromax : Introduction to computer programming, numerical methods for lines 

generation and Hydrostatics analysis, Projects on Lines and Curves with Hydrostatics 
• ANSYS AQWA: Analysis on ship and offshore structures motions, numerical methods in evaluating 

ship and offshore structure behavior, Projects on Ship motion in regular, irregular waves, Projects 
on offshore structure motion in regular and irregular sea waves. 

 
Proposals for additional topics: in case of reforms, possibilities for new courses, …  
 

• Virtual reality based simulation for  Ship and Offshore Engineering 
• Integrated marine logistics optimization 

 
Some interesting CMSE applications 

 
• Marine systems and infrastructures database 

 

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 Possess a profound respect for truth, professional and intellectual integrity and ethics of research 

and scholarship (Keywords: Ethics, values, professionalism) 
G-2 Ability to confidently, effectively and coherently communicate information and knowledge 

through listening, speaking, visualizing and writing to acceptable standard; ability to acquire, 
organize, evaluate and present ideas using appropriate technology; ability to demonstrate open-
mindedness and receptiveness to new ideas . (Keywords: Communication) 

G-3 Ability to conduct independent work or studies; possess strong enthusiasm and commitment to 
continuously acquire new knowledge and skills. (Keywords: Life Long Learning) 

2. Professional - General 
PG-1 Possessed detail and in depth knowledge and specific discipline or professional area including 

relevant professional knowledge and skills with global perspective; ability to demonstrate higher 
order thinking skill and view things in broader perspective; ability to produce work of scholarly 
quality. (Keywords: Advanced  knowledge) 

PG-2 Ability to apply appropriate research methodologies, techniques and tools within the discipline; 
ability to integrate existing and new ideas into established knowledge; ability to integrate existing 
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and new ideas into established knowledge; ability to apply knowledge to the immediate discipline 
within wider community. (Keywords: Research Skills) 

PG-3 Ability to apply knowledge to the immediate discipline within wider community; ability to 
demonstrate critical thinking and creative problem solving. (Keywords: Critical thinking) 

3. Professional - Specific 
PS-1 - 
PS-2 - 
PS-3 - 
  
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General 4 9 1 
2. Professional - General 4 9 1 
3. Professional - Specific - - - 

 
Web links for more information about this program or interesting courses 
http://mech.utm.my/postgraduate/fkm-postgraduate-programs/ 

Contacts 
Contact person responsible for this survey:  Prof. Dr. Adi Maimun bin Abdul Malik 
 
Email of the responsible person:  adi@utm.my 
Date:  Dec. 04, 2016 
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InMotion 
Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.2 

 

 
General program information 
Institution Universidad Nacional de Educación a Distancia 

(UNED) 
Acronym in the project: UNED 
Name of the program:  Master Degree in Computer Science 
Study program option (specialization, direction, …):  
Cycle 2nd cycle academic study program (master) 
No. of years: 1’5 
No. of semesters: 3 
No. of credit points (CP): 90 
Equivalent of CP in hours: 25 
No. of contact hours (CH): 324 (Virtual) 
Individual work (IW): 1926 
Final work (diploma thesis, certifying examination, … - 
including preparation, defence …) (CP) 

12 

Practical work: 
- lab. exercises, seminars, tutorials, … (CP) 

56 

Practical work: 
- field internship (typically in industry) (CP) 

0 

Amount of compulsorycourses (CP) 72 
Amount of elective courses (CP) 18 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 0 

Names of these courses: 
 

CP CH IW course type 

TOTAL: 0 0 0  
2. Courses, which parts are also important parts of CMSE courses Total no.: 3 

Names of these courses: 
 

CP CH IW Course type 

1. Solid Modeling and Computer Animation Realism 6 20 130 compulsory 
2. Advanced Topics in Networks and Internet 4 10 90 compulsory 
3. Cloud Computing Management and Network Services 4 20 80 compulsory 

TOTAL: 12 50 300  
3. Pure CMSE courses Total no: 1 

Names of these courses: 
 

CP CH IW Course type 

Modeling and Simulation Methods 6 15 135 compulsory 
TOTAL: 6 15 135  

Syllabus outline (important topics mostly from all  (pure) CMSE courses)  
• Introduction to modeling and simulation: Fundamental concepts. Steps in a simulation study. 

Classification of the mathematical models. Type of models and its simulation environments: 
discrete-time models, discrete-event models, cellular automata, agent-based models, ordinary 
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differential equation models, hybrid models and models based in partial differential equations. 
Introduction to data analysis with R. 

• Modeling from physical principles. Paradigm of physical modeling. Object oriented modeling. 
Modelica. Fundamental features of the physical system modeling. Modeling in the following 
domains: electrical, mechanical, thermo-hydraulic. Continuous time modeling in Modelica. 
Developing libraries of models with Modelica. 

• Simulation of continuous-time models. Computational causality. Overdetermined and 
underdetermined systems. DAE index. Index Reduction. System initialization. Algebraic loops. 
Simulation algorithm of continuous time systems. 

• Modeling and simulation of hybrid systems. Hybrid modeling in Modelica. Simulation algorithm of 
hybrid models. Detection and handling of events. Variable structure models. Chattering. 
Experimentation with Modelica models. 

• Modeling with partial differential equations. Classification of differential equations. Differential 
operators: gradient, divergence, rotational and Laplacian. Type of partial differential equations of 
second order. Initial and boundary conditions. Numerical methods for solving PDEs: finite 
differences method, method of lines and finite element method. Simulation environments of PDE. 
FlexPDE. Heat transfer equation. Wave equation. Laplace equation. 

Proposals for additional topics: in case of reforms, possibilities for new courses, … 
• Web-based simulation. 

Some interesting CMSE applications 
•  

 

PART II. Competences 

A complete list of competences for the program 
1.General 
G-1 The ability to plan, calculate and design the whole range of computer engineering products, 

processes and installations. 
G-2 The ability for mathematical modelling, calculus and simulation in technology and business 

engineering centres, focusing on tasks of research, development and innovation across all fields 
related to computer engineering. 

G-3 Apply the acquired knowledge and ability to solve problems in new or unfamiliar environments 
within broader (or multidisciplinary) contexts related to their field of study. 

G-4 Develop learning skills to enable further study in a way that will be largely self-directed or 
autonomous. 

G-5 The ability to lead, plan and supervise a teamwork with experts from various fields. 

G-6 The ability to understand and apply the ethical liability, legislation and professional code of 
conduct related to the professional practice of computer engineering. 

2.Professional–General 
PG-1 The ability to integrate technologies, applications, services and computer systems of general 

nature. 
PG-2 Advanced knowledge of web technologies.  
PG-3 Advanced knowledge of operative systems, servers and distributed systems. Know standards and 

technologies of computer systems integration. 

3.Professional–Specific 
PS-1 The ability to understand and be able to apply advanced knowledge of high performance 

computation and numerical methods to engineering problems. 
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3.Pure CMSE courses 
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1. General 0 1 3 
2. Professional- General 0 1 3 
3. Professional-Specific 0 1 3 

 
Web links for more information about this program or interesting courses 
http://portal.uned.es/portal/page?_pageid=93,53718458&_dad=portal&_schema=PORTAL 

Contacts 
Contact person responsible for this survey: Dr. Carla Martin Villalba 
 
Email of the responsible person: carla@dia.uned.es 
Date:04/12/2016 
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InMotion 
Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.2 

 

 
General program information 
Institution Universidad Nacional de Educación a Distancia 

and Universidad Complutense de Madrid 
Acronym in the project: UNED 
Name of the program:  Master Degree in Systems and Control 

Engineering 
Study program option (specialization, direction, …): Modeling and Simulation 
Cycle 2nd cycle academic study program (master) 
No. of years: 1 
No. of semesters: 2 
No. of credit points (CP): 60 
Equivalent of CP in hours: 25 
No. of contact hours (CH): 368 (Virtual) 
Individual work (IW): 1132 
Final work (diploma thesis, certifying examination, … - 
including preparation, defence …) (CP) 

12 

Practical work: 
- lab. exercises, seminars, tutorials, … (CP) 

15 

Practical work: 
- field internship (typically in industry) (CP) 

0 

Amount of compulsorycourses (CP) 12 
Amount of elective courses (CP) 48 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 0 

Names of these courses: 
 

CP CH IW course type 

TOTAL: 0  0  
2. Courses, which parts are also important parts of CMSE courses Total no.: 6 

Names of these courses: 
 

CP CH IW Course type 

1. Heuristic optimization and applications 6 35 115 elective 
2. Introduction to the mathematical programming 
computation 

6 35 115 elective 

3. Data communication and industrial networking 6 35 115 elective 
4. Signal processing 6 35 115 elective 
5. Evolution dynamics 6 38 112 elective 
6. Biosystems 6 38 112 elective 

TOTAL: 36 216 684  
3. Pure CMSE courses Total no: 3 

1. Dynamic System Modeling 6 53 97 elective 
2. System Identification 6 53 97 elective 
3. System Simulation 6 45 105 elective 

TOTAL: 18 151 299  
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Syllabus outline (important topics mostly from all  (pure) CMSE courses)  
• Modeling from physical principles. Fundamental features of the modeling of physical systems. 

Modeling in the following domains: electrical, mechanical, thermo-hydraulic. Macroscopic 
modeling of multi-domain systems. Models depending on spatial coordinates. 

• Object oriented modeling of physical systems. Physical modeling paradigm. Modular and 
hierarchical paradigm. Object oriented paradigm. Object oriented design of model libraries. 

• Computational causality. Overdetermined and underdetermined systems.  
• DAE index. Index Reduction.  
• Algebraic loops. Symbolic manipulations. Numeric methods. Tearing. 
• Modeling and simulation of hybrid systems. Flat model generation. Formal description of DAE 

hybrid models. Simulation algorithm of DAE hybrid models. Detection and handling of events. 
Chattering. Variable structure models. 

• Introduction to the Modelica language. Languages for object-oriented modeling. Genesis and 
evolution of Modelica. Modeling environments. Dymola. 

• Atomic Model description of a continuous time system. Variables. Equations and algorithms. State 
variable selection. Functions. Blocks. 

• Atomic Model description of a hybrid system. Actions associated to the events. If and when clauses. 
Detection and handling of events. Model initialization. 

• Inheritance and composition. Interfaces and inner description. Inheritance. Composition. 
Parametrization. The record class. Inner/outer. 

• Development of model libraries. The package class. Access to the components. Encapsulated. Some 
practical aspects of the design of model libraries. 

• Experimentation with models. Command language. Applications. 
• Disturbance model. 
• General assumptions about system identification. 
• Design of experiments and data analysis. 
• Identification of non-parameters models. 
• Identification of discrete parameters models. 
• Identification of continuous parameters models. 
• Identification in closed loop. 
• Control relevant model identification. 
• Multivariable and non-linear system identification. 

Proposals for additional topics: in case of reforms, possibilities for new courses, … 
• Visualization. 
• Web-based simulation. Co-simulation. Function Mock up Interface in Modelica (FMI). 
• Modeling with Partial Differential Equations. 

Some interesting CMSE applications 
•  

 

PART II. Competences 

A complete list of competences for the program 
1.General 
G-1 The ability to develop and/or apply originalideas, often within a research context. 

G-2 Apply the acquired knowledge and ability to solve problems in new or unfamiliar environments 
within broader (or multidisciplinary) contexts related to their field of study. 

G-3 The ability to communicate their conclusions, and the knowledge and rationale underpinning 
these, to specialist and non-specialist audiences clearly and unambiguously. 

G-4 Develop learning skills to enable further study in a way that will be largely self-directed or 
autonomous. 

G-5 The ability to lead, plan and supervise a teamwork with experts from various fields. 
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G-6 The ability to understand and apply the ethical liability, legislation and professional code of 
conduct related to the professional practice of computer engineering. 

2.Professional–General 
PG-1 Have the ability to gather and interpret relevant data (usually within their field ofstudy) to inform 

judgements that include reflection on relevant social, scientificor ethical issues. 
PG-2 Optimal use of ICT (Information Communication Technologies). 
PG-3 Acquire a multidisciplinary, modern and up-to-date knowledge in the fields of control engineering 

and computer industry. 

3.Professional–Specific 
PS-1 System identification. 
PS-2 Techniques and tools for system simulation. 
PS-3 Analysis and validation of systems through simulation. 
PS-4 System dynamics. 
PS-5 Analysis and evaluation of models from different fields. 
PS-6 Validation of models obtained with different identification techniques. 
PS-7 Analysis of simulation results. 
PS-8 Decision making based on simulation studies. 
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General 0 6 3 
2. Professional–General 0 6 3 
3. Professional–Specific 0 6 3 

 
Web links for more information about this program or interesting courses 
http://portal.uned.es/portal/page?_pageid=93,22788364&_dad=portal&_schema=PORTAL&idContenido=
1 
https://cv4.ucm.es/moodle/course/view.php?id=4056  
Contacts 
Contact person responsible for this survey: Dr. Carla Martin Villalba 
 
Email of the responsible person: carla@dia.uned.es 
Date:04/12/2016 
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InMotion 
Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.2 

 

 
General program information 
Institution University of Ljubljana, Faculty of Electrical 

Engineering 
Acronym in the project: UL 
Name of the program:  Electrical Engineering 
Study program option (specialization, direction, …): Control systems and computer engineering 
Cycle 2nd Cycle Postgraduate Study Programme 
No. of years:  2 
No. of semesters: 4 
No. of credit points (CP):  120 
Equivalent of CP in hours: 25 
No. of contact hours (CH):  1125 
Individual work (IW): 1875 (final work is added here with 750 h) 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

30 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

20 (495 hours of “pure” laboratory exercises – 
performed in the lab) 

Practical work: 
- field internship (typically in industry) (CP) 

0 

Amount of compulsory courses  (CP) 78 (final work is added here with 30 CP) 
Amount of elective courses (CP) 42 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 0 

Names of these courses: 
 

CP CH IW course type 

     
2. Courses, which parts are also important parts of CMSE courses     Total no.: 12 

Names of these courses: 
 

CP CH IW Course type 

1. Digital Control 6 75 75 compulsory 
2. Pattern Recognition 6 75 75 compulsory 
3. Computer Vision 6 75 75 compulsory 
4a. Artificial Intelligent Systems 6 75 75 elective 
4b. Applied Statistics 6 75 75 elective 
5. Automated and Virtual Measurement Systems 6 75 75 compulsory 
6. Information Theory and Coding 6 75 75 compulsory 
7a. Module A: Intelligent Systems in Decision and Control 6 75 75 elective 
7b. Module C: Biomechanics 6 75 75 elective 
8. Autonomous Mobile Systems 6 75 75 compulsory 
9a. Advanced Control Design Methods 6 75 75 elective 
9b. Physics of Matter 6 75 75 elective 
10. Module H: Production Management 6 75 75 elective 
11. Module H: Industrial Informatics 6 75 75 elective 
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12. Module H: Seminar: Intelligent Control 6 75 75 elective 
TOTAL: 72 900 900  

3. Pure CMSE courses Total no: 3 

Names of these courses: 
 

CP CH IW Course type 

1. Modelling Methods 6 75 75 compulsory 
2. Numerical Modelling of Physical Phenomena in 
Engineering, Biology and Medicine 

6 75 75 elective 

3. Module A: Identification 6 75 75 elective 
TOTAL: 18 225 225  

Syllabus outline (important topics mostly from all  (pure) CMSE courses)  
• Introduction (the reasons for the construction of models, basic definitions, approaches of model 

design) 
• Introduction of similarities or analogies and their importance in the context of systems’ 

engineering 
• Illustration of the importance of modelling with examples from the field of electrical engineering, 

mechanics, hydraulics, and pneumatics, thermodynamics, economics , medicine, pharmacy and 
biology, system control 

• Analysis and model simplification (structural simplification and linearization) 
• Specific types of models (compartment models, bond graphs, hybrid models, some of AI 

approaches) 
• Intuitively clear approaches: response adaptation methods, model based fault detection 
• Conventional approaches of models‘ optimization and usage of evolutionary computation 
• Usage of already known software tools (Matlab, Simulink, Control System Toolbox) and the 

presentation of some additional toolboxes in Matlab and in some other programs, suitable for the 
so called system dynamics and visualization. 

• Illustrative examples of model design of complex laboratory pilot plants 
• A brief overview of the basic procedures of modelling in engineering and biology; determination of 

the system and its surroundings, the selection and mathematical description of variables that 
describe the system and the observation time. 

• Numerical methods for solving systems of linear algebraic equations and nonlinear algebraic 
equations. 

• The optimization procedures. 
• Numerical methods for solving ordinary differential equations. 
• Formulation of partial differential equations with appropriate initial and boundary conditions. 
• Numerical solution of partial differential equations; basics of finite difference method and finite 

element method. 
• The basics of cellular automata and Monte Carlo methods. 
• Solving of various problems in biology and medicine using Matlab, its toolboxes (Partial Differential 

Equation Toolbox) and Comsol Multiphysics program. 
• Simple identification methods: 

o Strejc method (based on a step response), 
o Åström method with a relay in a closed-loop,  
o model adaptation method. 

• Least squares method, regression method, bias and consistency of estimates. 
• Dynamical model parameter estimation, model parameterisation, extended least squares method, 

instrumental variables method, recursive versions of least squares, the adaptation for time varying 
systems – weighted least squares and exponential forgetting, the influence of unknown steady 
states, numerical problems. 

• Identification of non-parametric models (frequency response analysis, Fourier analysis, correlation 
analysis, spectral analysis). 

• Identification of unstable models and closed-loop identification, identifiability of parametric and 
non-parametric models. 
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• Practical aspects of identification, sampling time selection, signal pre-processing, model choice, 
the test of model validity and its structure, the issue of time delays, robustness, the choice of an 
appropriate method. 

Proposals for additional topics: in case of reforms, possibilities for new courses, …  
•  

Some interesting CMSE applications 
• Various control systems 
• Solving of various problems in biology and medicine using Matlab, its toolboxes (Partial Differential 

Equation Toolbox) and Comsol Multiphysics program  
• Mobile systems 
• Modelling of production systems 
• Biomechanics 

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 The ability to define, understand and creatively solve problems in different areas.  

G-2 Critical thinking on the basis of analysis and synthesis. 

G-3 Professional, environmental and social responsibility. 

G-4 Active written and oral communication both at a high professional level as well as at a non-
technical level, depending on the target audience. 

G-5 Independent tracking and critical evaluation of the most recent achievements and acquisition of 
new knowledge. 

G-6 Teamwork with experts from various fields. 

2. Professional - General 
PG-1 The ability to define, understand, upgrade and creatively solve problems in the field of electrical 

engineering. 
PG-2 Optimal use of ICT (information communication technologies) and its advancement. 
PG-3 The ability to efficiently involve in R&D efforts through employment and innovative exploration of 

new solutions. 
PG-4 Advanced knowledge from automatic control systems and other fields of electrical engineering. 

3. Professional – Specific 
PS-1 Advanced knowledge of modelling methods for theoretical modelling of dynamical systems 
PS-2 Advanced knowledge of modelling methods for experimental modelling of dynamical systems 
PS-3 Basic and profound knowledge of the use of advanced computer tools: Matlab, Simulink, Comsol. 
  
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General 0 13 2 
2. Professional - General 0 13 2 
3. Professional - Specific 0 8 2 

 
Web links for more information about this program or interesting courses 
http://www.fe.uni-
lj.si/en/education/2nd_cycle_postgraduate_study_programme/electrical_engineering_msc/presentation/ 
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Contacts 
Contact person responsible for this survey: prof. dr. Sašo Blažič  
 
Email of the responsible person:  saso.blazic@fe.uni-lj.si 
Date:  Dec. 2, 2016 
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InMotion 
Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.2 

 

 
General program information 
Institution Wismar University of Applied Sciences, Dep. of  

Mechanical Eng. (acronym WU-M) 
Acronym in the project: WU-M 
Name of the program:  Mechanical Engineering 
Study program option (specialization, direction, …): General Mechanical Eng. With Specific Profiles 

in Design/Calculation (DC), Materials, 
Production Technology, Energy Systems 

Cycle 2nd cycle academic study program 
(consecutive master) 

No. of years:  1.5 
No. of semesters: 3 
No. of credit points (CP):  90 
Equivalent of CP in hours: 30 
No. of contact hours (CH):  ??? 
Individual work (IW): ??? 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

30 (Master Thesis) 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

 

Practical work: 
- field internship (typically in industry) (CP) 

5 (Science Project) 

Amount of compulsory courses  (CP) 65 
Amount of elective courses (CP) 25 

 

PART I. Analysis of the curriculum with regard to CMSE 
1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 1 

Names of these courses: 
 

CP CH IW course type 

1. Mathematical Methods & Optimization 5   compulsory 
TOTAL: 5    

2. Courses, which parts are also important parts of CMSE courses     Total no.: 3 

Names of these courses: 
 

CP CH IW Course type 

1. Higher Thermodynamics & Fluid Dynamics 5   specialization 
& elective for 
ohers (SEO) 

2. Mechatronics 5   SEO 
3. Mechanical Structure Optimization 5   SEO 

TOTAL: 15    

3. Pure CMSE courses Total no: 2 

Names of these courses: CP CH IW Course type 
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1. Modeling & Simulation of Dynamic Systems 5 70 80 SEO 
2. Finite Element Method (Partial Diff. Equations) 5   SEO 

TOTAL: 10    

Syllabus outline (important topics mostly from all  (pure) CMSE courses)  
• Introduction: basic definitions, types of models and simulations: continuous, discrete-event, hybrid, 

simulation in real time. 
• Modelling and simulation as a unified cyclic procedure. 
• Theoretical, experimental and combined modelling.  
• Advanced Numerical (Simulation) methods for continuous systems (ODEs), continuous systems with 

discontinuities (hybrid ODEs), stiff ODEs, physical modelling (DAEs), finite state machines 
(Statecharts) 

• Simulation tools: Matlab/Simulink, Simulink/SimScape, Simulink/Stateflow, Open Modelica 
• Fundamentals of Discrete Event Systems & DEVS Theory, Hybrid Systems 
• Basic and advanced simulation methods for discrete event systems and hybrid systems 
• Simulation tools: Matlab/Simevents, MatlabDEVS toolbox,Hybrid:  Simevents+Simulink+Stateflow; 

MatlabDEVS+MatlabODEsolver 
• Statistical features in discrete event modeling and simulation. 
• Simulation Based Optimization. 
• Real time Simulation, Hardware in the Loop, Software in the Loop, Rapid Control Prototyping 
• Fundamentals of solving partial differential equations using Finite element method 
• Simulation tools: Ansys, Comsol 

Proposals for additional topics: in case of reforms, possibilities for new courses, …  
• Ontologies and metamodeling methods in simulation modeling  

Some interesting CMSE applications 
• Different engineering systems from mechanics, thermodynamics, hydraulics/pneumatics, control 

systems 
• Reactive and behaviour based robotic control 
• FEM in mechanics and fluid dynamics  

 

PART II. Competences 
A complete list of competences for the program 
1. General 
G-1 The ability to define, understand and creatively solve problems in different areas.  

G-2 Critical thinking on the basis of analysis and synthesis. 

G-3 Professional, environmental and social responsibility. 

G-4 Active professional written and oral communication. 

G-5 Independent tracking of the most recent achievements and acquisition of new knowledge. 

G-6 Teamwork with experts from various fields. 

2. Professional - General 
PG-1 Advanced knowledge in general mechanical engineering 
PG-2 Specific knowledge in the specialization field 
PG-3 Ability to work in a research position or to make a PhD 

PG-4 Ability to work in a higher engineering position  

3. Professional - Specific 
PS-1 Modelling methods: theoretical and experimental modelling. 
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PS-2 Advanced knowledge of simulation methods. 
PS-3 Basic and profound knowledge of the use of advanced computer simulation tools, such as Matlab, 

Simulink, Stateflow, Simscape, SimEvents, Modelica tools,DEVS tools . 

 The specific knowledge is deepen in the Science Project or Master Thesis. 
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General    
2. Professional - General    
3. Professional - Specific    

 
Web links for more information about this program or interesting courses 
We are changing our master program to several specializations. These are the basic data from our new 
master program, starting in September 2017. The program is not online today, because it is in assessment. 
However, the pure CMSE courses are the same in our current master program. 

Contacts 
Contact person responsible for this survey: Prof. Dr. Thorsten Pawletta  
 
Email of the responsible person:  thorsten.pawletta@hs-wismar.de 
Date:  Nov. 25, 2016 
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InMotion 
Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.2 

 

 
General program information 
Institution University of Glasgow 
Acronym in the project: UG (Postgrad) 
Name of the program:  MSc taught course within School of 

Engineering 
Study program option (specialization, direction, …): Aerospace Systems.  
Cycle 2st cycle academic study programme (MSc) 
No. of years:  Minimum of 12 months of full-time study 
No. of semesters: 2 semesters plus full-time study during normal 

university vacation periods.   
No. of credit points (CP):  180 SQCF (Scottish Qualification Credit 

Framework) credit points, regarded as 
equivalent to 90 ECTS  credit points. 

Equivalent of CP in hours: For SCQF credit points 1 CP is equivalent to 10  
hours total study time. Since one SCQF credit 
point is regarded as equivalent to 0.5 ECTS CP 
we would expect 1 ECTS CP to involve 20 
hours total study time (CH + IW) 

No. of contact hours (CH):  840 
Individual work (IW): 960 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

30 ECTS CP 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

Included in CP specification for each course 
within the degree programme. Overall figures 
for the degree programmes are therefore not 
readily available -would depend on the 
optional courses taken by each student. 

Practical work: 
- field internship (typically in industry) (CP) 

0 

Amount of compulsory courses  (CP) 90 ECTS CP 
Amount of elective courses (CP) 0 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 0 

Names of these courses: 
 

CP  
(ECTS) 

CH IW course type 

     
TOTAL: 0 0 0  

2. Courses, which parts are also important parts of CMSE courses     Total no.: 8 

Names of these courses: 
 

CP 
(ECTS) 

CH IW Course type 

Control M 10 96 104 Compulsory 
Aircraft Flight Dynamics 5 48 52 Compulsory 
Navigation Systems  5 48 52 Compulsory 
Space Flight Dynamics 5 48 52 Compulsory 

*The European Commission's support for the production of this publication does not constitute an endorsement of the contents, 
 which reflect the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.



Autonomous Vehicle Guidance Systems 5 48 52 Compulsory 
Fault Detection, Isolation and Reconfiguration 5 48 52 Compulsory 
Robust Control 5 48 52 Compulsory 
Aerospace Systems Team Design Project 10 96 104 Compulsory 

TOTAL: 50 467 573  
3. Pure CMSE courses Total no: 1 

Names of these courses: 
 

CP 
(ECTS) 

CH IW Course type 

Simulation of Aerospace Systems 5 48 52 Compulsory 
     
     
     

TOTAL: 5 48 52  
Syllabus outline (important topics mostly from all  (pure) CMSE courses)  
 Course Aims 

The aims of this course are to: 

■ provide an understanding of how continuous systems and discrete-event systems can be simulated by 
numerical solution of mathematical models; 

■ develop an appreciation of the strengths and weaknesses of simulation models; 

■ provide an introduction to commonly used simulation tools. 

Intended Learning Outcomes of Course 

By the end of this course students will be able to: 

■ recognise the limitations of simulation models due to limitations in numerical methods used and the 
underlying mathematical model; 

■ evaluate the effect of numerical methods used on overall accuracy of the results obtained from a simulation 
model; 

■ recognise and make allowance for the problems associated with real-time simulation; 

■ implement simple processes of internal verification of a simulation model; 

■ develop and apply numerical methods for continuous time simulation; 

■ design and develop a continuous system simulation in a simple simulation language; 

■ assess the limitations of actuators on the performance of the system. 

 
Proposals for additional topics: in case of reforms, possibilities for new courses, …  

• No information available at present 
Some interesting CMSE applications 

• Simulation forms an important part of many postgraduate (MSc) projects. CMSE is also very 
important in many of the MSc taught courses that form compulsory elements of the degree 
programme (e.g Aircraft Flight Dynamics, Autonomous Vehicle Guidance etc). Examples of some 
posters created by students during recent MSc projects involving modelling and simulation may be 
found at the following websites: 
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a) http://userweb.eng.gla.ac.uk/MScPosters2013-
14/Discipline%20of%20Aero/Aeronautical%20Engineering/Small%20Satellite%20Stabilization
%20Through%20Aerodynamic%20Surfaces.pdf 

b) http://userweb.eng.gla.ac.uk/MScPosters2013-
14/Discipline%20of%20Aero/Aerospace%20Systems/Attitude%20Estimation%20of%20Quadro
tor%20using%20Extended%20Kalman%20Filter.pdf 

c) http://userweb.eng.gla.ac.uk/MScPosters2013-
14/Discipline%20of%20Aero/Aerospace%20Systems/Inverse%20Simulation%20of%20Autogyr
os.pdf 

d) http://userweb.eng.gla.ac.uk/MScPosters2014-
15/Aero/Aeronautical/Generic%20Mathematical%20Model%20of%20a%20Propeller%20Drive
n%20Fixed-WingAircraft.pdf 

e) http://userweb.eng.gla.ac.uk/MScPosters2014-
15/Mechanical/Mechatronics/SWARMING%20AUTONOMOUS%20SYSTEMS%20FOR%20OFFSH
ORE%20OIL%20SPILL%20RECOVERY%20CLEANUP.pdf 

f) http://userweb.eng.gla.ac.uk/MScPosters2014-
15/Mechanical/Mechanical%20Engineering/Thermodynamic%20equilibrium%20modelling%20
and%20simulation.pdf 
 

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1  The ability to define, understand and creatively solve problems within engineering, science and 

other domains.    
G-2 General abilities in terms of critical thinking, analysis and design. 

G-3 Establishment of a foundation of general, scientific and technical knowledge that will support 
independent life-long learning and thus allow continuing professional development of graduates 
in response to global industrial and government needs 

G-4 An understanding of the importance of teamwork, especially involving experts from other fields. 

G-5 The development of written and oral communication skills to a professional level. 

G-6 A broad understanding of professional, industrial, economic, environmental and social 
responsibilities. 

2. Professional - General 
PG-1 The ability to define and solve problems in the field of aerospace engineering and related 

application areas. 
PG-2 A broad understanding of current trends in research and development. 
PG-3 Overall competence in the application of computers and other aspects of information technology 

and a broad understanding of current trends in terms of hardware and software developments 
and possible future implications. 

3. Professional - Specific 
PS-1 Methods of modelling, including theoretical, numerical and experimental modelling. 
PS-2 Understanding of model quality issues, model limitations  and model testing. 
PS-3 Practical understanding of specialised computer tools such as Matlab, Simulink etc and their 

application in the solution of practical engineering problems. 
  
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 
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http://userweb.eng.gla.ac.uk/MScPosters2013-14/Discipline%20of%20Aero/Aerospace%20Systems/Attitude%20Estimation%20of%20Quadrotor%20using%20Extended%20Kalman%20Filter.pdf
http://userweb.eng.gla.ac.uk/MScPosters2013-14/Discipline%20of%20Aero/Aerospace%20Systems/Inverse%20Simulation%20of%20Autogyros.pdf
http://userweb.eng.gla.ac.uk/MScPosters2013-14/Discipline%20of%20Aero/Aerospace%20Systems/Inverse%20Simulation%20of%20Autogyros.pdf
http://userweb.eng.gla.ac.uk/MScPosters2013-14/Discipline%20of%20Aero/Aerospace%20Systems/Inverse%20Simulation%20of%20Autogyros.pdf
http://userweb.eng.gla.ac.uk/MScPosters2014-15/Aero/Aeronautical/Generic%20Mathematical%20Model%20of%20a%20Propeller%20Driven%20Fixed-WingAircraft.pdf
http://userweb.eng.gla.ac.uk/MScPosters2014-15/Aero/Aeronautical/Generic%20Mathematical%20Model%20of%20a%20Propeller%20Driven%20Fixed-WingAircraft.pdf
http://userweb.eng.gla.ac.uk/MScPosters2014-15/Aero/Aeronautical/Generic%20Mathematical%20Model%20of%20a%20Propeller%20Driven%20Fixed-WingAircraft.pdf
http://userweb.eng.gla.ac.uk/MScPosters2014-15/Mechanical/Mechatronics/SWARMING%20AUTONOMOUS%20SYSTEMS%20FOR%20OFFSHORE%20OIL%20SPILL%20RECOVERY%20CLEANUP.pdf
http://userweb.eng.gla.ac.uk/MScPosters2014-15/Mechanical/Mechatronics/SWARMING%20AUTONOMOUS%20SYSTEMS%20FOR%20OFFSHORE%20OIL%20SPILL%20RECOVERY%20CLEANUP.pdf
http://userweb.eng.gla.ac.uk/MScPosters2014-15/Mechanical/Mechatronics/SWARMING%20AUTONOMOUS%20SYSTEMS%20FOR%20OFFSHORE%20OIL%20SPILL%20RECOVERY%20CLEANUP.pdf
http://userweb.eng.gla.ac.uk/MScPosters2014-15/Mechanical/Mechanical%20Engineering/Thermodynamic%20equilibrium%20modelling%20and%20simulation.pdf
http://userweb.eng.gla.ac.uk/MScPosters2014-15/Mechanical/Mechanical%20Engineering/Thermodynamic%20equilibrium%20modelling%20and%20simulation.pdf
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1. General 0 0 1 
2. Professional - General 0 3 1 
3. Professional - Specific 0 6 1 

 
Web links for more information about this program or interesting courses 
http://www.gla.ac.uk/postgraduate/taught/ 
http://www.gla.ac.uk/postgraduate/taught/aerospacesystems/ 
http://www.gla.ac.uk/coursecatalogue/course/?code=ENG5076 
 
Contacts 
Contact person responsible for this survey:  Emeritus Professor David J. Murray-Smith (who has 
completed this survey on the basis of publicly available information from the University website for the 
general programme information and the details in Part I;  plus a significant element of personal 
interpretation for the information provided in Part II which is not from any officially recognised source). 
 
Email of the responsible person:  David.Murray-Smith@glasgow.ac.uk 
Date:  30th November 2016 
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General program information 
Institution Politecnico di Milano, School of Industrial and 

Information Engineering 
Acronym in the project: PoliMi 
Name of the program:  Automation and Control Engineering 
Study program option (specialization, direction, …):  
Cycle 2-nd cycle academic study program (master) 
No. of years:  2 
No. of semesters: 4 
No. of credit points (CP):  120 
Equivalent of CP in hours: 25 
No. of contact hours (CH):  700 
Individual work (IW): 2300 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

20 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

20 

Practical work: 
- field internship (typically in industry) (CP) 

0 

Amount of compulsory courses  (CP) 60 
Amount of elective courses (CP) 60 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 0 

Names of these courses: 
 

CP CH IW course type 

     
     
     
     
     
     
     

TOTAL: 0    
2. Courses, which parts are also important parts of CMSE courses     Total no.: 8 

Names of these courses: 
 

CP CH IW Course type 

COMPUTER AIDED MANUFACTURING 10 118 132 Compulsory 
DYNAMICS OF MECHANICAL SYSTEMS 10 112 138 Compulsory 
MODEL IDENTIFICATION AND DATA ANALYSIS 10 106 144 Compulsory 
ADVANCED PROCESS CONTROL 5 52 73 Elective 
CONTROL OF INDUSTRIAL ROBOTS 5 48 77 Elective 
ANALOG CIRCUIT DESIGN 10 104 146 Elective 
DYNAMICS AND CONTROL OF CHEMICAL PROCESSES 5 58 67 Elective 
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AUTOMATION OF ENERGY SYSTEMS 5 50 75  
     
     
     

TOTAL: 60 648 852  
3. Pure CMSE courses Total no: 1 

Names of these courses: 
 

CP CH IW Course type 

SIMULATION TECHNIQUES AND TOOLS 5 48 77 Elective 
     
     
     

TOTAL: 5    
Syllabus outline (important topics mostly from all  (pure) CMSE courses)  

• ODE systems: existence of solutions, numerical methods, event handling 
• DAE systems: definition of index, numerical methods,  
• The Modelica language 
• Generation of simulation code from Modelica models 
• Application examples 

Proposals for additional topics: in case of reforms, possibilities for new courses, …  
•  

Some interesting CMSE applications 
• Multi-body systems 
• Advanced motion control with brushless drives 
• Analysis of the dynamics and control of machine tools 
• Modelling of energy systems and networks 

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 Understanding and contributing to technological evolution 

G-2 Ability to use the result of research for the design of innovative systems in multi-disciplinary 
contexts and highly competitive industries 

G-3 Oral and written communication skills 

G-4 Teamwork abilities 

G-5 Being able to use abstraction to analyse complex engineering systems and to find solutions to 
innovative problems 

G-6  

2. Professional – General 
PG-1 Solid understanding of the mathematical tools necessary for the analysis and design of complex 

automation systems 
PG-2 Thorough understanding of the technologies and processes typical of some of the major industrial 

sectors where automation plays an increasingly important role 
PG-3 Ability to explore and evaluate the offer and market trends in the field of instrumentation and 

system components, in view of innovative applications 

PG-4 Familiarity with the most advanced techniques for the identification, analysis, simulation, 
optimization, and control, of dynamical systems of all kinds, as well as the ability to merge them 
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in an effective and creative manner, tailored to the specific characteristics of the problems to be 
solved 

3. Professional - Specific 
PS-1 Understanding of the role of dynamic modelling and simulation in control engineering 
PS-2 Critical understanding of the causal and a-causal (object-oriented) modelling paradigm, and of 

the numerical and symbolic methods for dynamic system simulation 
PS-3 Understanding of the architecture of dynamic modelling software tools 
PS-4 Ability to use the Modelica language, libraries and tools to solve modelling and simulation 

problems 
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General    
2. Professional - General    
3. Professional - Specific    

 
Web links for more information about this program or interesting courses 
http://ccs-automazione.ws.dei.polimi.it/index.php/foreign-students-mainmenu-79 
https://www4.ceda.polimi.it/manifesti/manifesti/controller/extra/RegolamentoPublic.do?jaf_currentWFI
D=main&EVN_DEFAULT=evento&aa=2016&k_corso_la=473&lang=EN 
https://www11.ceda.polimi.it/schedaincarico/schedaincarico/controller/scheda_pubblica/SchedaPublic.d
o?&evn_default=evento&c_classe=640791&__pj0=0&__pj1=5f171334c31f61b4ab10daa87c5db05c 
Contacts 
Contact person responsible for this survey:  prof. Francesco Casella 
 
Email of the responsible person:  francesco.casella@polimi.it 
Date:   
12 Dec 2016 
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General program information 
Institution University of La Rioja (acronym UR),  
Acronym in the project: UR 
Name of the program:  Master on Industrial Engineering 
Study program option (specialization, direction, …):  
Cycle 2nd cycle academic study program (Master) 
No. of years:  2 
No. of semesters: 3 
No. of credit points (CP):  90 
Equivalent of CP in hours: 25 
No. of contact hours (CH):  900 
Individual work (IW): 1350 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

12 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

58 

Practical work: 
- field internship (typically in industry) (CP) 

6 

Amount of compulsory courses  (CP) 78 
Amount of elective courses (CP) 12 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 7 

Names of these courses: 
 

CP CH IW course type 

Electronic engineering and Automation 
 

7,5 75 112,5 compulsory 

TOTAL: 7,5 75 112,5  
2. Courses, which parts are also important parts of CMSE courses     Total no.: 19 

Names of these courses: 
 

CP CH IW Course type 

Electric Power Systems 
 

7,5 75 112,5 compulsory 

Thermal Engineering 
 

7,5 75 112,5 compulsory 

Machinery and Manufacturing 
 

7,5 75 112,5 compulsory 

TOTAL: 22,5 225 337,5  
3. Pure CMSE courses Total no: 0 

Names of these courses: 
 

CP CH IW Course type 

     
TOTAL: 0 0 0  

Syllabus outline (important topics mostly from all  (pure) CMSE courses)  
*The European Commission's support for the production of this publication does not constitute an endorsement of the contents, 
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Proposals for additional topics: in case of reforms, possibilities for new courses, …  
• Advances in Modelling and Simulation for Optimization of Logistic and Production Systems 
• Industry 4.0 
• Web based simulation 

Some interesting CMSE applications 
• Logistics management and optimization 
• Production management and optimization 

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1     CG01 - Have adequate knowledge of the scientific and technological aspects of: mathematical, 

analytical and numerical methods in engineering, electrical engineering, energy engineering, 
chemical engineering, mechanical engineering, continuous media mechanics, industrial 
electronics, automation, manufacturing, materials, methods Quantitative management, 
industrial computing, urban planning, infrastructures, etc. 

G-2     CG02 - Apply acquired knowledge and solve problems in new or little known environments 
within broader and multidisciplinary contexts in the field of industrial engineering. 

G-3     CG03 - To be able, in the field of industrial engineering, to integrate knowledge and face the 
complexity of making judgments based on information that, incomplete or limited, includes 
reflections on the social and ethical responsibilities related to the application of its Knowledge 
and judgment. 

G-4     CG04 - To be able to predict and control the evolution of complex situations through the 
development of new and innovative work methodologies adapted to the scientific / research, 
technological or professional field in the field of engineering 

G-5     CG05 - Know how to communicate, in the field of industrial engineering, the conclusions - and 
the latest knowledge and reasons that support them - to specialized and non-specialized 
audiences in a clear and unambiguous way. 

G-6     CG06 - To have developed enough autonomy to carry out research, development and 
innovation in products, processes and methods of industrial engineering. 

G-7     CG07 - Being able to take responsibility for their own professional development and 
specialization in the field of industrial engineering and possess the learning skills that allow them 
to continue studying in a self-directed or autonomous way. 

G-8     CG08 - Calculate and design products, processes, facilities and plants. 

G-9     CG09 - Supervise multidisciplinary teams.  

G-10 CG10 - General management, technical direction and direction of R & D projects in plants, 
companies and technology centers and carry out strategic planning and apply it to both 
construction and production systems, quality and environmental management. 

G-11     CG11 - To manage technically and economically projects, facilities, plants, companies and 
technology centers. 
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G-12     CG12 - To have the knowledge, understanding and capacity to apply the necessary legislation 
in the exercise of the profession of Industrial Engineer. 

2. Professional - General 
PG-1     CGIT01 - Solve problems in the field of Industrial Engineering. 

PG-2 CGIT02 - Making decisions in the planning, development and execution of an industrial 
engineering project. 

PG-3 CGIP01 - To work in team assuming the different roles that can be assigned to an Industrial 
Engineer. 

PG-4 CGIP02 - Develop the interpersonal skills necessary for the performance of the Industrial 
Engineer profession. 

3. Professional - Specific 
PS-1 CE01 - Knowledge and capacity for the analysis and design of systems of generation, transport 

and distribution of electrical energy 
PS-2 CE02 - Knowledge and ability to design, calculate and design integrated manufacturing systems 

 
PS-3 CE03 - Ability to design and test machines 

PS-4 CE04 - Ability to analyze and design chemical processes 

PS-5 CE05 - Knowledge and skills for the design and analysis of thermal machines and engines, 
hydraulic machines and industrial heat and cooling installations 

PS-6 CE06 - Knowledge and skills to understand, analyze, exploit and manage the different energy 
sources 

PS-7 CE07 - Ability to design electronic systems and industrial instrumentation 

PS-8 CE08 - Ability to design and project automated production systems and advanced process control 

PS-9 CE09 - Knowledge and skills to organize and run businesses 

PS-10 CE10 - Strategy and planning knowledge and skills applied to different organizational structures 

PS-11 CE11 - Knowledge of commercial and labor law 

PS-12 CE12 - Knowledge of financial and cost accounting 

PS-13     CE13 - Knowledge of information systems to management, industrial organization, production 
systems and logistics and quality management systems     

PS-14     CE14 - Capacity for work organization and human resources management. Knowledge about 
prevention of occupational risks     

PS-15 CE15 - Knowledge and skills for integrated project management 

PS-16 CE16 - Capacity for the management of Research, Development and Technological Innovation 

PS-17 CE17 - Capacity for the design, construction and operation of industrial plants 

PS-18 CE18 - Knowledge about construction, building, facilities, infrastructure and urban planning in the 
field of industrial engineering 

PS-19 CE19 - Knowledge and capacities for the calculation and design of structures 

PS-20 CE20 - Knowledge and capabilities for designing and designing electrical and fluid installations, 
lighting, air conditioning and ventilation, energy saving and efficiency, acoustics, 
communications, home automation and intelligent buildings and security installations 

PS-21 CE21 - Knowledge of methods and techniques of transport and industrial handling 
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PS-22 CE22 - Knowledge and skills to perform verification and control of installations, processes and 
products 
 

PS-23     CE23 - Knowledge and skills to perform certifications, audits, verifications, tests and reports 

PS-24 CE24 - Completion, presentation and defense, once all the credits of the curriculum have been 
obtained, of an original exercise carried out individually before a university tribunal, consisting of 
an integral project of Industrial Engineering of a professional nature in which the competences 
acquired in the teachings. 

Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General 10 4 0 
2. Professional - General 10 4 0 
3. Professional - Specific 10 4 0 

 
Web links for more information about this program or interesting courses 
http://www.unirioja.es/estudios/master/852M/guias.shtml 

Contacts 
Contact person responsible for this survey:   
 
Email of the responsible person:  emilio.jimenez@unirioja.es 
Date:  02/12/2016 
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General program information 
Institution Vienna University of Technology (TU Wien) 
Acronym in the project: TUW 
Name of the program:  Energy Systems and Automation Technology 
Study program option (specialization, direction, …): Master Program 
Cycle 2nd cycle 
No. of years:  2 
No. of semesters: 4 
No. of credit points (CP):  120 
Equivalent of CP in hours: 25 
No. of contact hours (CH):  1200 
Individual work (IW): 1800 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

30 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

9 

Practical work: 
- field internship (typically in industry) (CP) 

0 

Amount of compulsory courses  (CP)  93 
Amount of elective courses (CP) 27 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 4 

Names of these courses: 
 

CP CH IW course type 

Optimization 4.5 45 70 elective 
Advanced Methods in Mathematical Modeling 4.5 45 70 elective 
Lecture Mathematical Methods in Modelling and 
Simulation 

4.5 45 60 elective 

Exercise Mathematical Methods in Modelling and 
Simulation 

4.5 35 80 elective 

TOTAL: 18 170 280  
2. Courses, which parts are also important parts of CMSE courses     Total no.: 2 

Names of these courses: 
 

CP CH IW Course type 

Advanced Methods in Nonlinear Control 4.5 45 70 elective 
Electrochemical Energy Conversion and Energy Storage 3.0 30 45 elective 

TOTAL: 7.5 75 115  
3. Pure CMSE courses Total no: 3 

Names of these courses: 
 

CP CH IW Course type 

Automation and Control Systems 3.0 30 45 compulsory 
Control Systems 4.5 40 80 elective 
Control of distributed-parameter Systems 4.5 35 85 elective 
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TOTAL: 12 105 210  

Syllabus outline (important topics mostly from all  (pure) CMSE courses)  
• Process Control Architectures, Process Control Engineering, Reliability and Safety, Introduction to 

Industrial Robots, Communication Systems 
• Non-parametric identification methods, parametric identification methods, model structures for 

identification, weighted least squares method, optimal estimation, optimal observer, dynamic 
programming due to Bellman, Linear Quadratic Regulator, separation principle for the optimal 
controller and observer design 

• Modeling of DPS control processes, Analytical and numerical solution approaches for partial 
differential equations, DPS control in the frequency domain, State-space representation, stability, 
controllability, observability, Functional analytic approaches for control and observer design, 
Flatness-based feedforward and feedback control design, Back stepping and passivity-based 
methods 

Proposals for additional topics: in case of reforms, possibilities for new courses, …  
• Visual Analysis and animation 
• Physical Modelling Simulators 

Some interesting CMSE applications 
• Optimal control of pneumatic linear drives 
• Model based process control in steel production 
• Precision engineering in fully automated in-line measurement instrumentation 

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 Understanding in Engineering context of Energy Systems and Automation Technologies 

G-2 Holistic “Systemunderstanding” of complex relations 

G-3 Optimisation, Sytemanaylsis and Control techniques as a basis for this engineering education 

G-4 Professional, environmental and social responsibility 

G-5 Ability to manage tasks in the field of energy systems and automation and control  

G-6 Leadership with experts from various fields 

2. Professional - General 
PG-1 Knowledge in Sustainable energy systems 
PG-2 Understanding and controlling Sensor and actuator systems 
PG-3 Advanced knowledge in electrical power systems, energy transmission, ICT in energy grids, 

mechatronic systems, sensors and robotics, precision engineering 

PG-4 Advanced knowledge in optimal systems and control systems 

3. Professional - Specific 
PS-1 Advanced duties and responsibilities in the field and related interdisciplinary areas 
PS-2 Integration of modern engineering software considering international standards to find and 

improve innovative problem solutions 
PS-3 Independent scientific work in the academic field and related fields 
  
Formation of competences distribution (in course units) 
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Type of the competence 1. Basic engineering 
courses 

2. Courses partly 
with CMSE content 

3. Pure CMSE courses 

1. General 4 2 1 
2. Professional - General 5 7 2 
3. Professional - Specific 7 4 1 

 
Web links for more information about this program or interesting courses 
https://tiss.tuwien.ac.at/curriculum/public/curriculum.xhtml?locale=en&windowId=603&key=65354&sem
ester=YEAR 

Contacts 
Contact person responsible for this survey:  Felix Breitenecker 
 
Email of the responsible person:  felix.breitenecker@tuwien.ac.at 
Date:  09.12.2016 
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General program information 
Institution University of Zagreb, Faculty of El. Eng. and 

Computing 
Acronym in the project:  
Name of the program:  Control Engineering and Automation 
Study program option (specialization, direction, …):  
Cycle 2nd cycle 
No. of years:   
No. of semesters:  
No. of credit points (CP):   
Equivalent of CP in hours:  
No. of contact hours (CH):   
Individual work (IW):  
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

 

Practical work: 
- field internship (typically in industry) (CP) 

 

Amount of compulsory courses  (CP)  
Amount of elective courses (CP)  

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.:  

Names of these courses: 
 

CP CH IW course type 

     
     
     
     
     
     
     

TOTAL:     
2. Courses, which parts are also important parts of CMSE courses     Total no.:  

Names of these courses: 
 

CP CH IW Course type 
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TOTAL:     
3. Pure CMSE courses Total no:  

Names of these courses: 
 

CP CH IW Course type 

System modeling and simulation     
     
     
     

TOTAL:     
Syllabus outline (important topics mostly from all  (pure) CMSE courses)  

• Topics overview, literature, organization of teaching and exams. Significance of the modeling. The process 
and model classification. Model equivalence. Forms of the mathematical representation of dynamic systems. 
Standard structures of the model representation. Transformations between standard structures. 
(Differential equation, transfer function, state space representation, differences equation, transfer function 
and state space of the discrete system, recursive equation). 

• Graphical representation of the dynamic system. (Block scheme, bond graph). Examples. Transformation of 
the graphics system representation into the mathematical representation of the system and vise versa. 
Examples of the direct methods for determining the state space representation of the system from the block 
scheme and bond graph representation. 

• Mathematical model determination based on the physical laws, using phenomenological and dynamic 
equilibrium equations. 

• Mathematical modeling of processes in the class of linear and rotary motion. 
• Mathematical modeling of the processes based on the heat and fluid dynamics. 
• Mathematical modeling of the electrical systems. Modeling of the signals defined by analytical functions. 
• Modeling the system with distributed parameters. System description by partial differential equations. 

Examples. 
• Midterm exam. 
• Application of the finite element method for representation of the dynamic system with distributed 

parameters. Examples. 
• Simulation of the dynamic system by block oriented language. Numerical integration methods. 
• Determining the dynamic system model parameters. Survey parameter identification methods, determining 

the model parameters by optimization process. 
• Numerical optimization methods without constrains. Bisection optimization method, golden section 

optimization, simplex optimization method. 
• Gradient method of optimization. Optimization with constraints. Using penalty function. 
• Discrete event system representation. 
• Final exam.  

Proposals for additional topics: in case of reforms, possibilities for new courses, …  
•  

Some interesting CMSE applications 
•  

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1  

G-2  
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G-3  

G-4  

G-5  

G-6  

2. Professional - General 
PG-1  
PG-2  
PG-3  

PG-4  

3. Professional - Specific 
PS-1  
PS-2  
PS-3  
  
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General    
2. Professional - General    
3. Professional - Specific    

 
Web links for more information about this program or interesting courses 
http://www.fer.unizg.hr/en/education/msc_study 
http://www.fer.unizg.hr/en/education/msc_study/eit/aut 
 
Contacts 
Contact person responsible for this survey: prof. Željko Ban   
 
Email of the responsible person: zeljko.ban@fer.hr  
Date:  Dec. 5, 2016 
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PhD 
 

Partners 
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Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.2 

 

 
General program information 
Institution Saint Petersburg State Marine Technical 

University (acronym SMTU) 
Acronym in the project: SMTU 
Name of the program:  09.06.01  Computer Science and Engineering 
Study program option (specialization, direction, …): 09.06.01.0.01.15.D Mathematical modeling, 

numerical methods and complexes of 
programs 

Cycle 3rd cycle academic study program (doctor) 
No. of years:  4 
No. of semesters: - 
No. of credit points (CP):  240 
Equivalent of CP in hours: 36 
No. of contact hours (CH):  384 
Individual work (IW): 8256 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

9 
 

Practical work: 
- Teaching practice ? 
(CP) 

4 
 

Practical work: 
- Research and development practice ? (typically in 
industry) (CP) 

4 
 

Amount of compulsory courses  (CP) compulsory basic courses 3 / 9 
compulsory variative courses 4 / 14 

Amount of elective courses (CP) 4 / 7 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 2 

Names of these courses: 
 

CP CH IW course type 

35. Mathematical modeling, numerical methods and 
complexes of programs (part 1) 

3 36 72 Compulsory  

36. Mathematical modeling, numerical methods and 
complexes of programs (part 2) 

3 36 72 Compulsory 

     
TOTAL: 6 72 144  

2. Courses, which parts are also important parts of CMSE courses     Total no.: 3 
Names of these courses: 
 

CP CH IW Course type 

12. Information technologies in science and education 3 40 68 Compulsory 
13. Information technologies in the life cycle of 

technology 
4 36 108 Compulsory 

14. Mathematical Methods in Engineering 3 24 84 Facultative! 
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TOTAL: 10 100 260  

3. Pure CMSE courses Total no: 1 
Names of these courses: 
 

CP CH IW Course type 

4. Computer modeling of multiphysics problems 5 36 144 Elective 
     

TOTAL: 5 36 144  

Syllabus outline (important topics mostly from all  (pure) CMSE courses)  
•   

Proposals for additional topics: in case of reforms, possibilities for new courses, …  
•  

Some interesting CMSE applications 
•  

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 ability for critical analysis and evaluation of current scientific achievements, generating 

new ideas in solving the research and practical tasks, including interdisciplinary fields 
G-2 ability to design and implement complex research, including interdisciplinary, 

based on holistic systematic scientific outlook using knowledge of the history and 
philosophy of science 

G-3 willingness to participate in the work of Russian and international research teams 
to address scientific and educational tasks 

G-4 willingness to use modern methods and technologies of scientific communication 
in the state and foreign languages 

G-5 ability to meet ethical standards in professional activities 
G-6 ability to plan and solve problems of own professional and personal development 
2. Professional - General 
PG-1 capability of theoretical and experimental research methodology in the field of 

professional activities 
PG-2 capability of scientific research culture, including the use of modern information and 

communication technologies 
PG-3 ability to develop new research methods and their application in an independent research 

in the framework of professional activities 
PG-4 willingness to organize the work of the research team in the field of professional activities 
PG-5 ability to objectively assess the results of research and development performed by other 

specialists in other scientific institutions 
PG-6 ability to present the research results at a high level considering copyright  compliance 
PG-7 knowledge of methods of patent research, licensing and copyright protection while 

creating innovative products in the field of professional activities 
PG-8 readiness for professing basic higher educational programs 
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content  
3. Pure CMSE courses 

1. General 3 2  1 
2. Professional - General 2 2 2 
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Web links for more information about this program or interesting courses 
 

Contacts 
Contact person responsible for this survey: prof.  Vladimir Ryzhov  
 
Email of the responsible person:  ryzhov@SMTU.RU 
Date:  Dec. 05, 2016 
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General program information 
Institution Novosibirsk State Technical University, Faculty 

of Automation and Computer Engineering 
(acronym NSTU) 

Acronym in the project: NSTU 
Name of the program:  Computer Science and Engineering 
Study program option (specialization, direction, …): Mathematical and software of computers, 

complexes and computer networks 
Cycle 3st cycle academic study program (PhD) 
No. of years:  4 
No. of semesters: 8 
No. of credit points (CP):  240 
Equivalent of CP in hours: 36 
No. of contact hours (CH):  306 
Individual work (IW): 8334 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

9 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

12 

Practical work: 
- field internship (typically in industry) (CP) 

7 

Amount of compulsory courses  (CP) 234 
Amount of elective courses (CP) 6 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 1 

Names of these courses: 
 

CP CH IW course type 

Basics of teaching in higher education 3 50 58 compulsory 
TOTAL: 3 50 58  

2. Courses, which parts are also important parts of CMSE courses     Total no.: 2 

Names of these courses: 
 

CP CH IW Course type 

History and philosophy of science 2 46 26 compulsory 
Foreign language 10 236 124 compulsory 

TOTAL: 12 282 150  
3. Pure CMSE courses Total no: 2 

Names of these courses: 
 

CP CH IW Course type 

Mathematical and software of computers, complexes and 
computer networks 

15 78 462 compulsory 

Computer analysis of hybrid systems 6 23 193 elective 
TOTAL: 21 101 655  

Syllabus outline (important topics mostly from all  (pure) CMSE courses)  
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•  Computer simulation as a method to study hybrid systems. Mathematical and software for 
computer simulation of hybrid systems 

• Background of computer simulation of hybrid systems. Discontinuous systems, variable structure 
systems and methods of studying them 

• Mathematical software for computer simulation of hybrid systems. Models and methods of 
numerical analysis of discrete and continuous dynamic behaviors of hybrid systems 

• Paradigms of hybrid systems models. Modes and boundaries. Guards. Types of events. Stiff hybrid 
systems 

• Models of continuous dynamic behavior of a hybrid system. Cauchy problem with constrained 
guards. System of differential algebraic equations with constrained guards. Implicit systems of 
ordinary differential equations with constrained guards 

• Numerical methods for analysis of continuous dynamic behavior of hybrid systems. Convergence 
and stability of methods of computer analysis. Single-step and multi-step numerical methods. 
Explicit, implicit, semi-implicit numerical schemes for studying of continuous dynamic behavior of 
hybrid systems 

• Accurate event detection. Regions of uncertainty of hybrid systems models. Methods of accurate 
event detection. Zeno behavior 

• Features of studying stiff hybrid systems models. Detection of stiff systems. L-stable adaptive 
stepsize  methods. Explicit single-step methods with accuracy and stability control. Adaptive 
methods. 

•  Hybrid systems formalisms. Hybrid automata. State diagrams. Block diagrams. Block-textual 
diagrams. 

•  Software for modeling and simulation of hybrid systems. The software architecture. 
•  Graphical modeling languages and visual computer models. Formal languages. Syntactic and 

semantic analysis 
Proposals for additional topics: in case of reforms, possibilities for new courses, …  

• System dynamics. Methodology. Paradigms. Models. 
• Multi-agent models. Use of software for developing and analysis of agent-based models 

Some interesting CMSE applications 
• Simulation of biological systems. Bile dynamics and hemodynamics. 
• Study of chemical technology systems and processes 
• Transients in electric power systems 

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 The ability to critically analyze and evaluate modern scientific achievements, generate new ideas 

of solving scientific and practical problems, including interdisciplinary problems  
G-2 The ability to design and carry out integrated research, including interdisciplinary research, on the 

basis of complete systematical scientific world view with use of knowledge in the field of history 
and philosophy of science 

G-3 The readiness to participate in Russian and international research teams that solve scientific and 
educational problems 

G-4 The readiness to use modern methods and technologies of scientific communication in the official 
and foreign languages 

G-5 The ability to follow ethical standards during professional activity 

G-6 The ability to formulate and solve problems of own professional and personal development 

2. Professional - General 
PG-1 Knowledge of methodology for theoretical and experimental research in professional activity 
PG-2 Knowledge of the culture of scientific research, including research with use of modern information 

and communication technologies 
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PG-3 The ability to develop original research methods and use them in own research and professional 
activities 

PG-4 Readiness to organize research teamwork in the field of professional activity 
PG-5 The ability to objectively evaluate results of research and development performed by other 

specialists and other scientific organizations 
PG-6 The ability to present obtained results of research activity at a high level, keeping copyright laws 
PG-7 Knowledge of methods of patent research, licensing and copyright protection applied to 

development of innovative products in the field of professional activity 
PG-8 Readiness to teach basic educational programs of higher education 
3. Professional - Specific 
PS-1 Knowledge of methods of development of software tools for intelligent systems, including expert 

systems, decision support systems, training systems 
PS-2 Knowledge of methods of development of knowledge representation systems and languages, 

inference engines, algorithms and systems of computer algebra, pattern recognition and 
classification 

PS-3 Knowledge of methods of data and knowledge processing software development  
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General 1 2 - 
2. Professional - General 1 - 1 
3. Professional - Specific - - 2 

 
Web links for more information about this program or interesting courses 
http://www.nstu.ru/education/edu_plans 

Contacts 
Contact person responsible for this survey:  prof. dr. Yury Shornikov 
 
Email of the responsible person:  shornikov@inbox.ru 
Date:  Nov. 30, 2016 
 

 
  

*The European Commission's support for the production of this publication does not constitute an endorsement of the contents, 
 which reflect the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.

mailto:shornikov@inbox.ru


InMotion 
Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.2 

 

 
General program information 
Institution University of Ljubljana, Faculty of Electrical 

Engineering (acronym UL) 
Acronym in the project: UL 
Name of the program:  Electrical Engineering 
Study program option (specialization, direction, …): No specific study program option 
Cycle Postgraduate doctoral study programme 
No. of years:  3 
No. of semesters: 6 
No. of credit points (CP):  180 
Equivalent of CP in hours: 25 
No. of contact hours (CH):  120 
Individual work (IW): 4380 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

30 (10 for the Subject of the doctoral 
dissertation and 20 for the Dissertation) 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

10 (two seminars in the first year) 

Practical work: 
- field internship (typically in industry) (CP) 

0 (not obligatory, but many students prepare 
a part of the research in the industry or on 
research institutes) 

Amount of compulsory courses  (CP) 160 
Amount of elective courses (CP) 20 (four courses elected from the pool of 45) 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 1 

Names of these courses: 
 

CP CH IW Course type 

1. Selected topics in Mathematics 5 30 95 elective 
TOTAL: 5 30 95  

2. Courses, which parts are also important parts of CMSE courses     Total no.: 4 

Names of these courses: 
 

CP CH IW Course type 

1a. Electrical properties of plasmas and introduction to 
controlled fusion 

5 30 95 elective 

1b. Optimization in Electronic Design Automation 5 30 95 elective 
1c. Virtual measurement systems 5 30 95 elective 
1d. Selected Topics of Complex Systems Control Design 5 30 95 elective 
1e. Machine vision 5 30 95 elective 
1f. Advanced control of autonomous systems 5 30 95 elective 
1g. Stochastic Processes and Signals 5 30 95 elective 
1h. Pattern recognition 5 30 95 elective 
1i. Advanced intelligent control systems 5 30 95 elective 
1j. Imaging Technologies 5 30 95 elective 
1k. Measurement and processing of biomedical signals 5 30 95 elective 
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1l. Medical Image Analysis 5 30 95 elective 
TOTAL: 20 120 380  

3. Pure CMSE courses Total no: 0 

Names of these courses: 
 

CP CH IW Course type 

TOTAL: 0 0 0  
Syllabus outline (important topics mostly from all  (pure) CMSE courses)  

•  
Proposals for additional topics: in case of reforms, possibilities for new courses, …  

•  
Some interesting CMSE applications 

• Advanced control systems 
• Autonomous mobile systems 
• Modelling of electrical properties of plasmas 
• Virtual measurement systems 
 

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 Developing a scientific approach and mastering scientific thinking.  

G-2 Comprehensive understanding of electrical engineering and its role in the broader scientific 
context. 

G-3 Professional, environmental and social responsibility. 

G-4 Developing communication skills, skills of reporting on scientific research achievements and skills 
of transferring knowledge. 

G-5 Objective and critical evaluation of achievements of others and of one’s own results. 

G-6 Teamwork with experts from various fields. 

2. Professional - General 
PG-1 The ability to perform individual creative scientific research and development work in the field of 

electrical engineering. 
PG-2 Deepening of fundamental knowledge in electrical engineering. 
PG-3 Following and accurately evaluating the latest achievements in the broader field of electrical 

engineering. 
PG-4 Advanced knowledge from automatic control systems and other fields of electrical engineering. 

3. Professional – Specific 
PS-1 To conduct independent creative scientific research and technology development, specifically in 

the areas that include system modelling and computer simulation. 
PS-2 Supplementing the existing knowledge of mathematical modelling with the knowledge from 

complementary fields and with general skills. 
PS-3 Deepening the knowledge of the use of computer tools related to system modelling and 

simulation. 
  
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General 1 4 0 
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2. Professional - General 1 4 0 
3. Professional - Specific 0 4 0 

 
Web links for more information about this program or interesting courses 
http://www.fe.uni-
lj.si/en/education/3rd_cycle_doctoral_study_programme/electrical_engineering_(phd)/presentation/ 

Contacts 
Contact person responsible for this survey: prof. dr. Sašo Blažič  
 
Email of the responsible person:  saso.blazic@fe.uni-lj.si 
Date:  Dec. 7, 2016 
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Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.2 

 

 
General program information 
Institution Saint Petersburg Institute Informatics and 

Automation (acronym SPIIRAS) 
Acronym in the project: SPIIRAS 
Name of the program:  09.06.01  Informatics and  computing 

machinery 
Study program option (specialization, direction, …): 09.06.01. 05.13.01  System analysis, 

management and information processing  
Cycle 3rd cycle academic study program (doctor) 
No. of years:  3 
No. of semesters: - 
No. of credit points (CP):  364 ???  app. 220 with regard to CP and IW 
Equivalent of CP in hours: 36 
No. of contact hours (CH):  238 
Individual work (IW): 7736 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

4 
 

Practical work: 
- Seminars? 
(CP) 

7 
 

Practical work: 
- Teaching practice & The scientific-research practise  
(CP) 

10 
 

Amount of compulsory courses  (CP) compulsory basic courses 3 / 9 
compulsory variative courses 4 / 14 

Amount of elective courses (CP) 4 / 7 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 2 

Names of these courses: 
 CP CH IW course type 

37. Mathematical modeling, numerical methods and 
complexes of programs (part 1) 2,5 36 72 

Compulsory  

38. Mathematical modeling, numerical methods and 
complexes of programs (part 2) 2,5 36 72 Compulsory 

     
TOTAL: 5 72 144  

2. Courses, which parts are also important parts of CMSE courses     Total no.: 2 
Names of these courses: 
 CP CH IW Course type 

1. Intellectual technologies and systems of pro-
active monitoring and management   2,5 36 72 

Compulsory 

2. Methods and models of acceptance of 
organizational technical solutions   2,5 36 72 

Compulsory 

TOTAL: 5 72 144  
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3. Pure CMSE courses Total no: 2 
Names of these courses: 
 CP CH IW Course type 

1. System analysis, management and information 
processing  (36 hours – other ) 5 11 97 

Elective 

2.     Processes of development of the high-quality  
        software product (36 hours – other ) 5 11 97 

 

TOTAL: 10 22 194  
Syllabus outline (important topics mostly from all  (pure) CMSE courses)  

•   
Proposals for additional topics: in case of reforms, possibilities for new courses, …  

•  
Some interesting CMSE applications 

•  

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 to own methodology of theoretical and pilot studies in the field of professional activity 
G-2 to own culture of scientific research, including with use of modern information and 

communication technologies 
G-3 ability to develop new research methods and their application in an independent 

research activity in the field of professional activity willingness to participate in the 
work of Russian and international research teams to address scientific and 
educational tasks 

G-4 willingness to organize the work of the research team in the field of professional 
activity 

G-5 ability to objectively estimate results of the researches and developments 
executed by other experts and in other scientific institutions 

G-6 ability to represent the received results of research activity at the high level and 
taking into account copyright compliance 

G-7 to own methods of carrying out patent researches, licensing and protection of 
copyright during creation of innovative products in the field of professional activity 

G-8 readiness for teaching activities for the main educational programs of the higher 
education 

2. Professional - General 
PG-1 ability to organize dissertation researches and protection of the rights to results of 

intellectual activity 
PG-2 ability to independently acquire new knowledge and abilities by means of technologies of 

electronic training and to use them in practical activities 
PG-3 ability to understand and analyze the directions of development of IT in the field of the 

system analysis, management and information processing, to predict efficiency of 
functioning of such systems 

PG-4 ability to project difficult systems in the field of the system analysis, management and 
information processing 

PG-5 ability to independently master and adapt technologies of development and maintenance 
of systems in the field of the system analysis, management and information processing, 
again entered domestic and international standards 

PG-6 ability to develop systems in the field of the system analysis, management and 
information processing, to organize their testing and debugging 

PG-7 ability to analyze fundamental and applied problems of development of systems in the 
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field of the system analysis, management and information processing, in the conditions of 
formation of modern information society 

PG-8 ability to carry out collecting, processing, the analysis and systematization of scientific 
and technical information on a research subject, to choose a technique and cures of a 
task, to develop plans and programs of carrying out scientific research and technical 
developments 

PG-9 ability to conduct pilot studies with application of modern mathematical methods, 
technical and software of processing of results of an experiment 

PG-10 ability to make out scientific and technical reports, reviews, to prepare publications by 
results of the executed researches, scientific reports 

PG-11 ability to perform pedagogical work in higher educational institutions as the assistant, the 
associate professor under the leadership of the leading professor, to develop the 
methodical materials used in educational process 

PG-12 ability to organize work of group of performers, to make administrative decisions in the 
conditions of a range of opinions, to define an order of works 

Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content  
3. Pure CMSE courses 

1. General 4 2  2 
2. Professional - General 5 4 3 
    

 
Web links for more information about this program or interesting courses 
 

Contacts 
Contact person responsible for this survey: Assistant of prof.  Alevtina Ziuban  
 
Email of the responsible person:  alvz@yandex.ru 
Date:  Dec. 11, 2016 
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PhD 
 

Others 
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InMotion 
Innovative teaching and learning strategies in open modelling and simulation 
environment for student-centered engineering education - Survey for WP 1.2 

 

 
General program information 
Institution University of La Rioja 
Acronym in the project: UR 
Name of the program:  University Doctorate in Innovation in Product 

Engineering and Industrial Processes 
Study program option (specialization, direction, …):  
Cycle 3rd cycle 
No. of years:  3 
No. of semesters: 6 
No. of credit points (CP):  - 
Equivalent of CP in hours: - 
No. of contact hours (CH):  - 
Individual work (IW): - 
Final work (diploma thesis, certifying examination, …  - 
including preparation, defence … ) (CP) 

- 

Practical work: 
- lab. exercises, seminars, tutorials, …  (CP) 

- 

Practical work: 
- field internship (typically in industry) (CP) 

- 

Amount of compulsory courses  (CP) - 
Amount of elective courses (CP) - 

 

PART I. Analysis of the curriculum with regard to CMSE 

1. Basic courses in engineering programs without direct CMSE 
contents but very important (urgent) for CMSE                                                                        

Total no.: 1 

Names of these courses: 
 

CP CH IW course type 

Energy and sustainability in Industry and Building. - - - elective 
TOTAL: - - -  

2. Courses, which parts are also important parts of CMSE courses     Total no.: 1 

Names of these courses: 
 

CP CH IW Course type 

Development and advanced application of ICT 
methodologies in innovation projects. 

- - - elective 

TOTAL: - - -  
3. Pure CMSE courses Total no: 1 

Names of these courses: 
 

CP CH IW Course type 

     
Innovations in design, modeling and simulation of 
products and processes. 

- - - elective 

TOTAL: - - -  
Syllabus outline (important topics mostly from all  (pure) CMSE courses)  

• Modeling 
• Simulation 
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• Optimization 
• Products 
• Processes 

Proposals for additional topics: in case of reforms, possibilities for new courses, …  
• Advances in Modelling and Simulation for Optimization of Logistic and Production Systems 
• Industry 4.0 

Some interesting CMSE applications 
• Logistics management and optimization 
• Production management and optimization 

 

PART II. Competences 

A complete list of competences for the program 
1. General 
G-1 CB11 - Systematic understanding of a field of study and mastery of the skills and research 

methods related to this field. 
G-2 CB12 - Ability to conceive, design or create, put into practice and adopt a substantial 

process of research or creation. 

G-3 CB13 - Ability to contribute to the expansion of the frontiers of knowledge through 
original research. 

G-4 CB14 - Ability to perform a critical analysis and evaluation and synthesis of new and 
complex ideas. 

G-5 CB15 - Ability to communicate with the academic and scientific community and with 
society in general about their fields of knowledge in the modes and languages commonly 
used in their international scientific community. 

G-6 CB16 - Ability to promote, in academic and professional contexts, scientific, 
technological, social, artistic or cultural progress within a knowledge-based society. 

2. Professional - General 
PG-1 CA01 - Developing in contexts where there is little specific information. 

PG-2 CA02 - Find the key questions that need to be answered to solve a complex problem. 

PG-3 CA03 - Design, create, develop and undertake innovative and innovative projects in their field of 
knowledge. 

PG-4 CA04 - Work both in a team and autonomously in an international or multidisciplinary context. 
PG-5 CA05 - Integrate knowledge, deal with complexity and make judgments with limited information. 

PG-6 CA06 - The criticism and intellectual defense of solutions. 
3. Professional - Specific 
 Complete a PhD Thesis 
Formation of competences distribution (in course units) 
Type of the competence 1. Basic engineering 

courses 
2. Courses partly 

with CMSE content 
3. Pure CMSE courses 

1. General 3 2 1 
2. Professional - General 3 2 1 
3. Professional - Specific 3 2 1 
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Web links for more information about this program or interesting courses 
http://www.unirioja.es/estudios/doctorado/881D/intro.shtml 

Contacts 
Contact person responsible for this survey:   
 
Email of the responsible person:  emilio.jimenez@unirioja.es 
Date:  02/12/2016 
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