
 

 

 

 

1 

 

Appendix no. 2 to the guidelines for faculty boards on the requirements to be complied with  

in academic curricula, study programmes,  and study plans  

 

 

Study programme 

 

General description of studies 

 

Faculty offering the field of study: 

 

Faculty of Mathematics and Computer Science 

Field of study: 

(title of the field must correspond to the content of the study 

programme, in particular to the expected learning outcomes)  

Mathematics 

Level of study: 

(first cycle, second cycle, long cycle) 

second cycle 

Degree profile: 

(general academic, practical) 

general academic 

The field of study within the area (areas) of study: Science, Mathematical Sciences 

Programme mode: 

(full time programme, part-time programme) 

full time programme 

Number of semesters: 4 

Number of ECTS required for the award of qualifications 

corresponding to the level:  
 

120 

Number of teaching hours: 

 

890 + university-wide courses 
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Degree awarded to the graduate: 

 

master 

Specialisation:  Mathematics 

Overall educational objectives, employment possibilities, and 

continuing education for graduates in this field: 

 

 

 

 

 

 

The educational offer is addressed to students who want to deepen their knowledge 

and improve skills in the areas of mathematics and its applications. Students receive 

education in the most important areas of contemporary mathematics. Graduates are 

prepared for PhD studies in mathematics and theoretical computer science, and they  

have a basis to undertake their own research in mathematics and related areas. As 

they develop their abilities to perform precise, nontrivial reasoning,  construct and 

analyses abstract models of various phenomena and to present (in oral or written 

way) results of their study and research, they have general skills desirable in jobs 

related with analytical methods in economy, logistic etc.   

The relationship between curriculum and NCU mission and 

strategy: 

 

 

 

One of the goals of the strategy of NCU and of the Faculty of Mathematics and 

Computer Science is to enhance the educational offer addressed to foreign students. 

According to the mission statement of the Faculty of Mathematics and Computer 

Science the educational offer is developed following the newest scientific 

achievements and modern technology. Mathematics, being an area of study well 

founded on world-class scientific research held at NCU, guarantees high quality of 

teaching. 

According to the strategy of the Faculty of Mathematics and Computer Science 
the Assurance of Learning System is implemented. Its purpose is to assess the quality 

of teaching through the verification of the degree of realization of the teaching 

objectives. The teachers and students work are evaluated and self-estimated, 

measure of which is reliability, high quality and a deep commitment to the 

universal ethical values.  

Indication of whether opinions of stakeholders, including in 

particular students, graduates, employers, were taken into 

account when formulating learning outcomes, developing, and 

refining study programme: 

 

The process of constructing the program involved students opinions, expressed in 

particular by students’ representative in the Program Commission for the studies in 

Mathematics.  

The University Careers Office monitors graduates’ career paths. The knowledge on 

places of work and positions occupied by graduates helps to adjust the educational 

offer. The review process involves also opinions of appropriate stakeholders 

including employers and students. The analysis of the collected data coming from an 

anonymous on-line student questionnaire survey is also taken into account . 
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Admission requirements (competences expected from the 

candidate) – in particular to second cycle studies: 

 

 

A necessary condition for a candidate is having completed first cycle studies in 

mathematics or other studies with the learning outcomes which cover all or almost all  

outcomes associated to the BSc studies in mathematics, described in the Resolution 

32/2012 of the Senat of NCU. In the case when not all effects required are reached by 

the candidate, the recruitment commission can oblige the candidate to complete 

his/hers competences by suitable choice of elective courses. 

 

 

Programme modules along with expected learning outcomes 

 

Programme modules Course units ECTS 

credits 

Course 

type  

obligat

ory/ 

elective 

 Expected learning outcomes Methods of 

assessing  

expected 

learning 

outcomes 

achieved 

by the 

student
1
 

 

Programme module I 

- 

basic mathematical 

courses I 

Complex Analysis 7 O  Knowledge 

1. The student knows basic notions and theorems of the theory of 

complex functions of one variable,  is aware of similarities and 

differences between real and complex analysis. 

2. He/she defines basic notions of metric and general topology,  

formulates  basic  theorems of general topology and the most 

important examples illustrating them. 

3.  He/she knows the most important classes of spaces, like   

E C  

Advanced Topology  7 O E C 

Functional Analysis 

 

7 O E C 

Selected Topics of 

Number Theory 

7 O E C 

                                                           
1
 E – examination, C – course credit  
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Banach, Hilbert or  Frechet spaces,  knows examples of such spaces  

and  classical theorems of functional analysis. 

4. He/she  knows basic facts on diophantine equations, continuous 

fractions and elliptic curves. He/she is aware of the current status 

of unsolved hypothesis of Number Theory. 

  

Skills 

1. The student  is able to use basic tools of complex analysis, like 

line integrals, Taylor and Laurent series.  

2. He/she finds interiors and closures of sets, examines  properties 

of metric and topological spaces and maps acting in them,  

compares  metric and topological concepts. 

3.He/she  applies classical facts of functional analysis, expands 

periodic and integrable functions into Fourier series.   

4. He/she solves basic diophantine equations, applied computer 

algebra systems to selected problems related with elliptic curves. 

Social competences 

1.The student strives to complete a task as effectively as possible; 

he/she takes care about details and is systematic.  

 

2. He/she is able to communicate to others the  questions, 

knowledge, arguments  in understandable terms ;  understands the 

structure of questions and problems. 

Programme module 

II - 

Differential 

Qualitative Theory 

of Ordinary 

7 O  Knowledge:  

 
 1. The student  knows the notion of a local flow generated by an 

E C 
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Equations Differential 

Equations 

ordinary differential equation, the classification of phase portraits 

of differential equation, knows sufficient conditions of the existence 

and bifurcations of  periodic solutions of ordinary differential 

equations, 

 

2.He/she knows the classification  of partial differential equations, 

in particular, equations appearing in other sciences, knows 

methods of solving basic types of equations.   

Skills 

1.The student  analyses and classifies phase portraits of ordinary 

differential equations, applies methods of linearization to describe a 

qualitative structure of a phase portrait of an ordinary differentia 

equation analyses mathematical models describing natural 

phenomena  in a qualitative way  

 

2. He/she recognizes basic types of partial differential equations 

and applies classical methods to solve them. 

 

Social competences 

1.The student strives to complete a task as effectively as possible; 

he/she takes care about details and is systematic. 

  

2. He/she is able to communicate to others the  questions, 

knowledge, arguments  in understandable terms ;  understands the 

structure of questions and problems. 

Partial Differential 

Equations 

7 O  E C 

Programme module 

III 

Probability and 

Statistics 

Measure and 

Probability 

7 O  Knowledge 

1.The student knows basic results related to the theory of  measure,  

understands the importance of  the concept of stochastic 

independence for the probability theory. He/she knows basic 

consequences of fundamental probabilistic results. 
 

E C 

Mathematical 

Statistics 

7 O  E C 



 

 

 

 

6 

 

2. He/she knows the most important theorems and hypotheses in 

mathematical statistics, knows at least one package for statistical 

data processing. 

 

Skills 

1. The student is able to perform in rigorous manner basic 

operations of the measure theory and functional spaces of 

measurable functions. He/she can formulate fundamental theorems 

of probability theory (laws of large numbers, the central limit 

theorem) and can manage probability distributions on Euclidean 

spaces. 

 
2.  He/she is able to apply probabilistic distributions and their 

properties, and is able to use the basic concepts of statistics in 

statistical data processing,    

 

 

Social competences  

1. The student  is able to work independently and effectively with 

large amount of data,  is able to communicate to others the 

development of statistics effectively and in understandable terms,  

works systematically and has a positive attitude to obstacles 

standing in the way of reaching the desired objective. 
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Programme module 

IV 

Numerical 

Simulations 

Numerical 

Simulations 

2 O  Knowledge: 

The student knows selected software packages for symbolic of 

numerical calculations. 

 

Skills: 

The student applies suitable software to investigate 

differential equations. 
  

Social competences 

1.The student strives to complete a task as effectively as possible; 

he/she takes care about details and is systematic.  

 

2. He/she is able to communicate to others the  questions, 

knowledge, arguments  in understandable terms ;  understands the 

structure of questions and problems. 

C 

Programme module 

V  –  Humanities and 

Social Science 

(university-wide 

courses or 

courses constituting 

part of another study 

programme, within the 

area of humanities and 

social science) 

 5 E  Knowledge:  The student knows selected issues of the chosen topic. 

He/she understands  rudiments of the problematic aspects and 

methodology of the chosen discipline of humanities or social 

science. 

Skills:  

1. He/she  applies basic concepts of the chosen discipline, 

2. He/she recognizes similarities and differences between objects of 

studies and methodologies of mathematics and the other discipline 

of humanities or social science,  

Social competences:  The student  is focused on the constant 

acquisition of new knowledge, skills and experience and sees the 

need for constant self-improvement and improving his/her 

professional skills. The graduate knows the limits of his/her 

knowledge and understands the need for further education. 
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Programme module  

VI –  

Electives  

 

The student chooses 

three courses from the 

list of elective courses 

in mathematics, 

announced before the 

beginning of the 

academic year 

 

Elective Course I 6 E  Knowledge: The student knows fundamental facts of selected 

mathematical disciplines, not included into obligatory courses, 

understands the structure of mathematical theories underlying those 

disciplines. 

Skills: 1. The student is  able to: present correct mathematical 

reasoning in a communicable way, formulate theorems and 

definitions from chosen branches of mathematics, describes 

properties of the known concepts, recognizes relationships between 

structures, 

2. In the field selected, the graduate is able to conduct proofs in 

which he/she uses tools from other branches of mathematics, if 

required.  

 Social competences:  The student  is focused on the constant 

acquisition of new knowledge, skills and experience and sees the 

need for constant self-improvement and improving his/her 

professional skills. The student knows the limits of his/her 

knowledge and understands the need for further education,  is able 

to find information in the literature. 

He/she thinks creatively in order to improve existing solutions or 

develop new ones,  selects the optimal method of solving a problem, 

 

He/she  strives to complete a task as effectively as possible; he/she 

takes care about details and is systematic.  

 

He/she  is able to communicate the acquired knowledge and skills  

orally and in  writing. 

E C 

Elective Course II 6 E  E C 

Elective Course III 6 E  E C 
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Programme module 

VII  – monographic 

lecture 

Monographic lecture 

I  

5 E  Knowledge:  1. The student has in-depth knowledge of the chosen 

branch of mathematics, knows classical notions and theorems and 

their proofs, understands formulations of current research  

problems. 

 

2.He/she knows connections of the chosen branch with other 

disciplines of mathematics 

Skills:  1. In the field selected, the student is able to conduct proofs 

in which he/she uses tools from other branches of mathematics, if 

required. 

2.The student is able to define his/her interests and to develop them 

and, in particular, he/she is able to establish contacts with experts 

in his/her field, e.g. to understand their lectures aimed at young 

mathematicians.  

 

3.He/she can formulate in an in-depth manner fundamental 

problems and results of the chosen discipline. 

Social competences 

The student is focused on the constant acquisition of new 

knowledge, skills and experience and sees the need for constant 

self-improvement and improving his/her professional skills. The 

graduate knows the limits of his/her knowledge and understands the 

need for further education. 

C 

Monographic lecture 

II 

6 E 
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Programme module  

VIII – master 

diploma seminar 

Master diploma 

seminar I 

5 E  Knowledge:  The student  has  in-depth knowledge of the chosen 

branch of mathematics, knows classical notions and theorems and 

their proofs, understands formulations of problems being currently 

investigated.    

 
Skills  1. The student  has the ability to construct mathematical 

reasoning, proving theorems and selecting counterexamples.  

2. The student displays the ability to express mathematical content 

orally and in writing, in different types of mathematical texts. 

He/she  is able to prepare unassisted a thesis containing results of 

research and study and containing motivation and methodology of  

work.  

3. The student knows how to test the correctness of conclusions in 

building formal proofs.  

 

4. He/she applies and presents orally and in writing, methods of at 

least one of the branches of mathematics: mathematical analysis, 

functional analysis, theory of differential equations and of 

dynamical systems, algebra and number theory, probability theory 

and statistics, discrete mathematics and graph theory, logic and set 

theory.  

5. He/she finds necessary information in the literature, data bases 

and other sources, knows the most important scientific journals in 

mathematics. 

Social competences 

1.The student is able to work independently and effectively with 

large amounts of data, perceive interrelations and draw correct 

conclusions using the principles of logic. The graduate is able to 

formulate questions accurately to deepen his/her understanding of a 

given topic or find the missing elements in his/her reasoning.  

2. The student thinks creatively in order to improve existing 

C  
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Master diploma 

seminar II 

6 solutions or develop new ones.  

3. The student strives to complete a task as effectively as possible; 

he/she takes care about details and is systematic.  

4.  The student is able to communicate to others the developments of 

mathematics effectively and in understandable terms. The graduate 

adjusts the level and form of the presentation to the needs and 

capabilities of the recipient and understands the necessity for 

presenting selected developments of higher mathematics to non-

experts in popular terms. 

5.  The student  works systematically and has a positive attitude to 

obstacles standing in the way of reaching the desired objective. The 

graduate observes deadlines and understands the necessity for 

systematic work on all long-term projects.  

6. The student  knows and abides by the norms binding for 

mathematics, including ethical standards. The graduate 

understands the social role of the profession of a mathematician as 

well as understands and appreciates the importance of intellectual 

integrity in his/her own actions and the actions of other persons.  

7. The student  is able to establish and maintain long-lasting 

effective collaboration with other persons. The graduate 

endeavours to achieve the objectives of the team by proper planning 

and organization of his/her own work and the work of other 

persons. The graduate motivates colleagues to increase their efforts 

in order to reach the agreed objectives.  

  

 

 

C 
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Program module IX 

– preparation to the 

master exam 

 17   The learning outcomes are to be obtained during unassisted work of 

a student.  

 

Knowledge. 

1.The student has in-depth knowledge of the basic branches of 

mathematics. 

2. He/she knows basic examples illustrating mathematical concepts 

and counterexapmles disproving false hypothesis or error 

reasonings. 

 

Skills 

The student displays the ability of presenting his/hers knowledge 

and skills in a concise way. 

Social competences 

1.The student realizes agreed goals completely on his/her own, 

taking autonomous and sometimes difficult decisions. The graduate 

is able to find information in the literature, also literature in foreign 

languages.  

2. The student is able to communicate to others the developments of 

mathematics effectively and in understandable terms. The graduate 

adjusts the level and form of the presentation to the needs and 

capabilities of the recipient  

3. The student works systematically and has a positive attitude to 

obstacles standing in the way of reaching the desired objective. The 

graduate observes deadlines and understands the necessity for 

systematic work on all long-term projects.  

 

 

Master 

examination 
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Detailed allocation of ECTS credits*  

 

Programme modules Courses ECTS credits  
for 

the learning outcomes 

achieved in courses 

requiring direct 

participation of the 

teacher 

 

ECTS credits  
for  

the learning outcomes 

achieved in practical  

courses, including 

laboratories and  

projects 

 

ECTS credits 
 for  

the learning outcomes  

achieved in courses  

fundamental for the area of study,  

which the programme of study, its  

level and profile are referred to 

Programme module I 

basic mathematical courses  

Complex Analysis 3 3 7 

Advanced Topology  3 3 7 

Functional Analysis 

 

3 3 7 

Selected Topics in 

Number Theory 

3 3 7 

Programme module II - 

Differential Equations 

Qualitative Theory of 

Ordinary Differential 

Equations 

3 3 7 

Partial Differential 

Equations 

3 3 7 

Programme module III 

Probability and Statistics 

Measure and 

Probability 

3 3 7 

Mathematical Statistics 3 3 7 
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Programme module IV 

Numerical Simulations 

Numerical Simulations 1 2 2 

Programme module  V –  

Humanities and Social Science 

 2 5  

Programme module VI –  

electives 

Elective Course I 3 2 6 

Elective Course II 3 2 6 

Elective Course III 3 2 6 

Programme module VII  – 

monographic lecture 

 4  11 

Programme module  VIII – master 

diploma seminar 

 5 11 11 

Program module IX – preparation 

to the master exam 

   17 

 

Total: 

45 48 115 

% of ECTS credits the student has achieved as a result of 

courses in humanities and social science: 

 

4% (5 ECTS) 

% of ECTS credits the student has achieved as a result of 

choosing the module: 

 

37% 

The percentage share of ECTS credits the student has 

achieved for the course modules linked with scientific 

research in the area of science or art  relating to this field of 

study; the course purpose is to equip the student with 

deepened knowledge and skills to conduct scientific research 

(applies to general academic profile) 

80% 
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The  program modules I-IV and  VI-IX belong to the area of Sciences, the program module V belongs to humanities and social science 

This study programme is effective from winter  semester  of the academic year  2015/16 

 

 

This study programme was adopted by the Board of Faculty of Mathematics and computer Science on 25.03.2015. 

          (faculty name)                     (date of the board of faculty meeting) 

 

 

………………………………………………. 

(Dean’s signature) 

 

* No of ECTS credits the student has achieved – pursuant to study programme – to get a positive course assessment is not the sum of columns: „ECTS credits for the learning outcomes 

achieved in courses requiring direct participation of the teacher”, „ECTS credits for the learning outcomes achieved in practical courses, including laboratories and projects”, „ECTS for the 

learning outcomes achieved in courses fundamental for the area of study, which the programme of study, its level and profile are referred to”.  

e.g. course „X” – in the study programme specified as laboratory with the workload of 30 hrs for the positive assessment of which the student is awarded 2 ECTS credits should be itemised : 

- in the column „ECTS credits for the learning outcomes achieved in courses requiring direct participation of the teacher” – 1 ECTS;  

- in the column  „ECTS credits for the learning outcomes achieved in practical courses, including laboratories and projects” -  2 ECTS;  

- in the column „ECTS for the learning outcomes achieved in courses fundamental for the area of study, which the programme of study, its level and profile are referred to” – 2 ECTS.  

 

 

 



 

 

 

 

 

Study plan 

Faculty offering the field of study: Faculty of Mathematics and Computer Science 

Field of study: 

(title of the field of study must correspond to the 

content of the curriculum, in particular to the expected 

learning outcomes)  

Mathematics 

Level of study: 

(first cycle, second cycle, long cycle) 

second cycle 

Degree profile:  
(general academic, practical) 

general academic 

Mode of study: 

(full-time programme, part-time programme) 

full-time programme 

Specialisation:  mathematics 

Number of semesters: 4 

Number of ECTS credits: 120 

Total number of teaching hours: 890 + university-wide courses 

 

 

 

 



 

 

 

 

 

I semester
 

 

 

II semester
  

 

 

 

 

 

Course code  

in  

USOS system 

 

 

Module/course 

title  

 

Class type  

 

Hours 

 

ECTS 

credits 

 

Assessment 

method 

1000-

M2CAeng 

I/Complex Analysis lecture/classes 30+30 7 Examination, 

course credit 

1000- 

M2QTODEeng 

II/Qualitative Theory 

of Ordinary 

Differential Equations 

lecture/classes 30+30 7 Examination, 

course credit 

1000-

M2TOPeng 

I/Advanced Topology lecture/classes 30+30 7 Examination, 

course credit 

1000-

M2MaPeng 

III/Measure and 

Probability 

lecture/classes 30+30 7 Examination, 

course credit 

1000-

M2NSeng 

IV/Numerical 

Simulations I 

laboratory 10 1 Course credit 

Total:  250 29  

 

Course 

code  

in  

USOS 
system 

 

 

Module/course 

title  

 

Class type  

 

Hours 

 

ECTS 

credits 

 

Assessment 

method 

1000-

M2FAeng 

I/Functional Analysis lecture/classes 30+30 7 Examination, 

course credit 

1000-

M2STAeng 

III/Mathematical 

Statistics 

lecture/classes/ 

laboratory 

30+15+15 7 Examination, 

course credit 

1000-

M2NSeng 

IV/Numerical 

Simulations II 

laboratory 10 1 Course credit 

 VI/Elective course I lecture/classes 30+30 6 Examination, 

course credit 

 VII/Monographic    

lecture I 

lecture 45 5 Course credit 

 VIII/Master diploma 

seminar I 

seminar 45 5 Course credit 

Total:  280 31  



 

 

 

 

 

III semester
  

 

*the number should be enlarged by university-wide courses 

 

 

IV semester
  

 

 

 

Course 

code  

in  

USOS 
system 

 

 

Module/course 

title  

 

Class type  

 

Hours 

 

ECTS 

credits 

 

Assessment 

method 

1000-

M2PDEeng 

II/Partial Differential 

Equations 

lecture/classes 30+30 7 Examination, 

course credit 

 VI/Elective course II lecture/classes 30+30 6 Examination, 

course credit 

 V/University-wide courses   5  

 VII/Monographic lecture 

II 

lecture 45 6 examination 

 VIII/ Master diploma 

seminar II 

seminar 30 2 (credit after 

summer 

semestr) 

 IX/Preparation to master 

examination I 

  4 (credit after 

summer 

semestr) 

Total: 

 

 195* 30  

 

Course code  

in  

USOS 
system 

 

 

Module/course 

title  

 

Class type  

 

Hours 

 

ECTS 

credits 

 

Assessment 

method 

1000-

STNTeng 

I/Selected Topics in 

Number Theory 

lecture/classes 30+30 7 Examination, 

course credit 

 VI/Elective Course III lecture/classes 30+30 6 Examination, 

course credit 

 VIII/Master diploma 

seminar II 

seminar 45 4 Course credit 

 IX/Preparation to 

master examination II 

  13 Master 

examination 

Total:  165 30  



 

 

 

 

 

This study plan is effective from winter  semester  of the academic year  2015/16 

 

 

This study programme was adopted by the Board of Faculty  of Mathematics and Computer 

Science on 25.03.2015. 

                            

 

………………………………… 

(Dean’s signature) 


