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	BASIC INFORMATION

	Title of study programme
	Undergraduate course in Mathematics

	study programme coordinator
	University of Rijeka

	Study programme implementer
	Department of Mathematics – University of Rijeka

	Type of study programme
	University

	Level of study programme
	Undergraduate   

	Academic/professional degree awarded upon completion of study
	Bachelor of Science in Mathematics



	1. INTRODUCTION


	1.1. Reasons for initiating the study

	The four-year studies of mathematics, as a single major or in a combination with physics and computer science have been carried out at the Faculty of Humanities and Social Sciences in Rijeka (i.e. its predecessors) since 1964. In October 2004 the Ministry of Science, Education and Sports issued the accreditation which verified that the studies carried out at the Department of Mathematics of the Faculty of Humanities and Social Sciences in Rijeka were at the desired level. After that, in accordance with the Bologna process, in June 2005 the accreditations for carrying out the Undergraduate course in Mathematics, the Graduate course in Mathematics (teacher training) and the Graduate course in Mathematics and Computer Science (teacher training) at the Department of Mathematics of the Faculty of Humanities and Social Sciences in Rijeka were issued. Upon the foundation of the Department of Mathematics at the University of Rijeka, the Ministry of Science, Education and Sports in its declaration from 16th January 2009 (class: 602-04/08-13/00041, reg. no.: 533-07-09-0002) stated that the change of the legal successor has not influenced the content and legal validity of the previously issued accreditations and that the Department of Mathematics will keep the accreditations for carrying out the given study programmes, about which a certain recordation in the Register of Higher Education Institutions is going to be made.

	1.2. Estimation of purpose with respect to labour market needs in public and private sector

	The results of the analysis of labour market carried out previously by the Croatian Employment Service indicate that in the area under the Area office Rijeka of the Croatian Employment Service there are no unemployed Bachelors of Science in mathematics. As the evidence of the deficit of mathematicians there are numerous scholarships for deficit occupations that are offered to the students of mathematics both on local and national levels.
Although the Undergraduate course in Mathematics has been developed as a part of the integrated study of teacher training profiles, the course is organized to offer basic knowledge in the field of mathematics so afterwards it is possible to continue to study mathematics even on the profile that is not in the teacher training field.

	         1.2.1. Relationship with the Local Community (economy, business, civil society)

	Although the profession of mathematician is currently not recognized as the profession that significantly influences the improvement of work process due to current economic situation, this profession has been classified as one of the best professions that guarantee employment, which can be seen in the annual reports issued by CareerCast.com (http://www.careercast.com/jobs-rated/best-jobs-2014).

	        1.2.2. Compatibility with the requirements of professional associations (recommendation)

	When the study programme concept was made, special attention was given to the source: 
Tuning Educational Structures in Europe (http://www.unideusto.org/tuningeu/), especially the part that refers to the following competences: basic competences (http://www.unideusto.org/tuningeu/competences/generic.html) and specific competences in the field of mathematics (http://www.unideusto.org/tuningeu/competences/specific/mathematics.html). Besides, the recommendations designing the study programmes in mathematics were taken into account (http://www.unideusto.org/tuningeu/subject-areas/mathematics.html). Apart from the recommendations from national professional associations, the Department of Mathematics follows modern trends and recommendations for higher education of the professional associations such as:
· European Mathematical Society (EMS) (http://www.ems-ph.org/journals/journal.php?jrn=news), 
· Société Mathématique de France (SMF) (http://smf.emath.fr/content/enseignement) and
· American Mathematical Society (AMS) (http://www.ams.org/profession/leaders/emp-articles).


	        1.2.3. List of the possible partners outside the higher education system who expressed interest for study program

	

	The partners outside the higher education system that have expressed interest for the given study programme are elementary schools and high schools.

	1.3. Comparability of study program with similar programs of accredited institutions of higher education in Croatia and the EU (specify and explain the comparability of the two programs, of which at least one of the EU, with a program that is proposed, and state network sites)

	The proposed syllabuses of most courses coincides with the syllabuses of the undergraduate course in mathematics at other Croatian universities, which enables transfer of the students of mathematics between the University of Rijeka and other Croatian universities. As an example the comparison of the Undergraduate course in Mathematics at the University of Rijeka and the University of Osijek (http://www.mathos.unios.hr/index.php/en/study-programmes/undergraduate-university-study-programme-in-mathematics/study-programme-undergraduate) can be taken. Basic mathematical courses of the same or similar name and of the similar content constitute the study programmes of mathematics at the majority of European universities, such as:
· Queen Mary University of London (http://qmplus.qmul.ac.uk/course/view.php?id=1530),
· Ruprecht-Karls-Universität Heidelberg (http://www.mathematik.uni-heidelberg.de/


	1.4.   Openness to the horizontal and vertical student mobility in national and international higher education

	The Undergraduate course in Mathematics is open to the horizontal and vertical student mobility in national and international higher education system. The horizontal linkage with all undergraduate courses in mathematics in the Republic of Croatia that are constituted under the principles of the Bologna process has been assured. The syllabuses of the majority of courses coincides with the syllabuses of the undergraduate courses in mathematics at other Croatian universities, which allows the student mobility between the Department of Mathematics, University of Rijeka, the Faculty of Science, University of Zagreb, the of Mathematics, University of Josip Juraj Strossmayer in Osijek and the Faculty of Science, University of Split. The vertical mobility manifests through the possibility of enrolment of the bachelors of science in mathematics who finished the Undergraduate course in Mathematics at the Department of Mathematics, University of Rijeka, on some of the graduate courses at the Department of Mathematics or on another graduate courses in mathematics. The bachelors of science in mathematics can enrol the graduate courses in related fields by eventually passing the necessary examinations. The course is also open to the horizontal and vertical student mobility in international higher education system (Erasmus, CEEPUS). The basic courses in mathematics and computer science of this programme with the same or similar names and with the similar content are a part of the study programmes in mathematics at the majority of European universities and if necessary they can be carried out in English.
Considering the currently signed agreements as a part of the Erasmus programme (Karl-Franzens-Universitaet Graz, University of Ghent, St. Cyril and St. Methodius University of Veliko Turnovo, University of Ljubljana, University of Primorska, Firat University,…) the students of the Department of Mathematics have a possibility of international mobility. Furthermore, if necessary, the teaching in course can be carried out in English, which opens a possibility for arrival of foreign students.

	1.5. Compatibility with mission and strategy of the University of Rijeka

	The study programme is thoroughly in accordance with the University of Rijeka Strategy 2007-2013, since according to the Strategy special attention is going to be given to the development of natural sciences. In particular, we emphasize that this study programme contributes to the following goals of the Strategy:
· All study programmes at the University are structured in a way that at least 20% of learning outcomes in each programme develop generic competencies
Apart from professional competencies, this study programme develops generic competencies such as IT and information literacy, presentation skills through presentation of seminars and final works in front of groups, communication skills though teaching practice in elementary and high schools, teamwork and collaborative work through common works. Through professional courses logical thinking as well as reasoned presentation and work are developed. Furthermore, the students often use sources in English.
· E-learning tools are used in at least 50% courses of each study programme (hybrid teaching or completely on-line teaching). 
The majority of course programmes list e-learning and/or multimedia and on-line learning as a way of teaching.
· To increase the number of institutional popularization activities as well as the number of teaching staff and students who participate in them.
The significant projects carried out in collaboration with community and directed towards community are participation in and organization of the Science Festival in Rijeka, organization of several workshops and lectures for pupils in elementary and high schools in Rijeka and wider area, organization of the Open Days of the University departments of the University of Rijeka and the Evening of Mathematics. 
· To ensure internal mobility of teaching staff and students 
The teaching staff from other departments of the University such as Department of Informatics and Department of Philosophy participates in the realization of courses that are part of the Graduate course in Mathematics and Computer Science.

In addition, the study programme is thoroughly in accordance with the University of Rijeka Strategy 2014.-2020.
1. To increase the number of students in engineering, biomedical, bioengineering and natural sciences, in the field of information-communication and in the interdisciplinary studies related to those areas
There is a lack of cadre of this profile on the job market. According to the University of Rijeka Strategy (2014.-2020.), a strategic goal of the University is to increase admission quotas and the number of students completing study programmes related to natural sciences. The admission quota is 45 and it has been filled starting with the academic year 2011/2012. High school pupils are systematically informed about the study programmes in the form of various lectures and workshops, popularization activities described above and via media outreach, web pages and social media. 
There is an improvement in the quality and efficiency of education based on study outcomes, flexible academic profiles and consequently also in the employability of students through the improvement of relevant competencies. 
2. To maintain a favourable student-teacher ratio
The admission quota of 45 students enables us to maintain a favourable student-teacher ratio on all study programmes at the Department.
3. To increase the number of options in the internal mobility regime
The program ensures various options in the internal mobility regime in a way that many elective courses in this program are compulsory courses for some other study programmes (run by Department of Mathematics, Department of Informatics or Department of Physics).
4. To increase the use of e-learning in study programmes
Advance tools for e-learning are highly used in almost all courses which contributes to the qualitative changes in teaching. Most courses have their version in the form of e-course in the University of Rijeka’s system that supports distance learning called MudRI, while simultaneously keeping high quality of teaching with the particular emphasis on the student-teacher communication. The necessary ICT infrastructure that includes IT and software support for teaching activities and e-learning is provided. 
· To ensure continuous keeping track of student’s satisfaction 
The study program predicts systematic and efficient actions for tracking and improving success of the students. In charge of these actions is the Committee for assurance and improvement of the quality of the Department of Mathematics, University of Rijeka.
5. To determine the list of practical competencies guaranteed upon completing the studies and to adjust study programmes in the (re)accreditation procedure
With the change of study programmes in 2017, the list of gained competencies was adjusted with the outcomes of the project Development of modern study programmes for education of teachers of computer science, engineering, biology, chemistry, physics and mathematics based on the development of the Croatian qualification framework financed from European social fund. Therefore, the study program is adjusted with Croatian qualification framework. 

In 2004 the Dublin Descriptors (http://archive.ehea.info/getDocument?id=2117) set learning outcomes for all three levels of university education. The Descriptors are given in general, for a single educational level and not for a single discipline or the field of study. They are given in five dimensions: knowledge and understanding which students should possess in order to gain a certain qualification, application of knowledge and understanding, inference and reasoning, communication and teaching skills. In accordance with the University of Rijeka Strategy 2007-2013 the University started the reform of the curriculum based on learning outcomes on the 31st session of the Senate at the end of 2007. The Draft of the Croatian Qualifications Framework was relevant during the curriculum reform (the Croatian Qualifications Framework was adopted in February 2013). The Dublin Descriptors were used as foundation for determining learning outcomes. From these outcomes the learning outcomes of each course were determined (by using Bloom's Taxonomy of Educational Objectives, which is the world’s most widespread taxonomy). The learning outcomes of each course are in line with the content of courses, the methods of teaching and the methods of grading achievements on courses. The described methodology was used to derive learning outcomes for all study programmes (undergraduate, graduate, postgraduate specialistic and postgraduate doctoral studies) and for all lifelong learning programmes.

	1.6. Institutional development strategy of study programs (compatibility with the mission and strategic aims of the institution)

	The Department of Mathematics, University of Rijeka, is a member institution of the University of Rijeka which does both research and professional work in the field of mathematics and assures the development of the personnel in mathematics at the University of Rijeka. The Department of Mathematics organizes and carries out courses from its field and also participates in the organization and performance of study programmes at other institutions of the University of Rijeka. Striving towards excellence in science and teaching both on national and international levels, the Department of Mathematics contributes to the development of the University of Rijeka and to the development of the whole society.

The Council of the Department of Mathematics on its 65th meeting, held on October 20, 2014., has reached the decision that it accepts the University of Rijeka Strategy 2014-2017 as a strategic document and it has defined prioritised strategic goals of the Department. Some of those goals related to education are:
1. To increase the number of students that enrol in the Graduate program.
2. To increase the number of students that complete the Graduate program.
3. To determine the list of practical competencies guaranteed upon completing the studies and to adjust study programmes in the (re)accreditation procedure.
4. To increase the use of e-learning in study programmes.

	1.7.  Other important information - in the opinion of the proposer

	




	2. GENERAL PART


	2.1. Title of study programme

	Undergraduate course in Mathematics

	2.1.1. Type of study programme

	University

	2.1.2. Level of study programme

	Undergraduate

	2.1.3. Area of study programme (scientific/artistic)-indicate the title

	Natural sciences 

	2.2. Study programme coordinator

	University of Rijeka

	2.3. Implementor/s of study programme

	University of Rijeka - Department of Mathematics

	2.4. Duration of study programme (indicate possibilities of part-time study, long distance study)

	Study programme lasts 6 semesters, there is no possibility for part-time and long distance study

	2.4.1. ECTS credits – minimal number of credits required for the completion of the study programme

	180 ECTS credits

	2.5. Enrolment requirements and selection procedure

	A person that has completed a 4 year high school programme and that has  been awarded a certificate of completion in accordance with the current terms and the law, can enroll in the undergraduate course. 

	2.6. Study programme learning outcomes

	2.6.1. Competencies which student gains upon completion of study (according to CROQF (HKO): knowledge, skills and competences in a restricted sense –independence and responsibility)

	Upon completing this study programme, students will be able to:
· axiomatically and inductively build the fields of real and complex numbers 
· describe algebraic, metric and topological structure of the Euclidean space Rn
· examine the limit of a function in a point,  continuity and  uniform continuity as well as other properties of functions   from Rn to Rm
· analyse algebraic structures and distinguish basic properties of  groups, rings, fields, vector spaces
· distinguish properties of linear operators 
· axiomatically build Euclidean geometry  with an overview of its historical development
· formulate properties and conditions for the existence of regular  polygons and polyhedra
· formulate and analyse properties of graphs
· formulate basic notions of descriptive statistics 
· use basic notions related to binary quadratic forms 
· describe set operations on finite and infinite sets 
· apply with understanding properties of real elementary functions and basic complex functions of a complex variable 
· apply with understanding calculus in geometry and in examining properties of functions which are defined explicitly, implicitly and parametrically 
· apply with understanding integral calculus in geometry 
· apply with understanding vector operations when solving problems 
· apply with understanding properties of cyclic and permutation groups when solving problems 
· apply with understanding algorithms for finding shortest path and optimal tree in a graph
· apply with understanding properties of probability
· apply with understanding algorithms related to divisibility 
· apply with understanding numerical methods for solving nonlinear equations, definite integrals and ordinary differential equations and analyse obtained results
· apply with understanding simple and compound interest rate calculus when solving problems in financial mathematics
· determine indefinite and compute definite Riemann integral of functions of several variables as well as line and surface integrals 
· develop functions in Taylor's and Laurent's series 
· determine Jordan's form of  a matrix 
· choose appropriate geometric construction for solving construction problems using geometry equipment 
· to choose appropriate method of counting and/or form of Dirichlet’s principle when solving problems 
· solve combinatorial problems by applying recursion 
· solve problems by applying properties of random variables 
· conduct statistical data analysis and testing hypothesis using computer
· compute using modular arithmetic, solve congruence equations and systems of congruences of different types 
· apply methods for solving problems of interpolation and approximation of functions 
· determine current value of the money flow, financial rent, loan payments and interest rates in applications 
· solving problems by applying Lagrange’s theorem, Sylow theorems and Chinese reminder theorem
· examine convergence of sequences and series in Rn
· construct orthonormal basis of a unitary space 
· vector and matrix norms and distinguish unitary, normed and metric spaces 
· distinguish and apply methods for solving systems of linear equations and to geometrically interpret solvability of those systems in plane and space 
· analyse properties of algebraic structures  with an emphasis on isomorphism theorems 
· connect different types of paths on graphs and their properties with application when solving problems 
· compare plane geometries (euclidean and non-euclidean) and their models based on their characteristics 
· analyse mappings of a n-dimensional Euclidean space and appropriate procedures when solving problems with constructive and analytic approach 
· analyse basic probability models and distributions 
· explain the role of Mathematical logic in Mathematics as a science, to explain the historical and intuitive role of sentential logic and the reasons for developing stronger logical theory, primarily first-order logic 
· describe given problem with a mathematical and with a logical model 
· based on the model and specifications independently develop, write, test and document program in some of the frequently used programming languages 
· transform given specifications and models for solving problems into algorithms and data structures, to choose appropriate coding tools and to apply advance techniques in standard user applications when solving problems of medium difficulty and when presenting solutions.

Through this study programme, students develop independence and responsibility, especially through seminar works and projects and by solving tasks independently. 
According to HKO,  graduate programmes must have at least 60 ECTS credists of  „level 7“.  Described learning outcomes of this programme, i.e. competences gained by the student, in accordance with HKO clasify this programme as the programme of  „level 7“, where in determining the level of each course we introduce labels  A-G and corresponding levels in a following way:
A – knowledge of facts
B – theoretical knowledge
C – cognitive skills
D – psychomotor skills
E – social skills
F – independence 
G – responsibility

	LEVELS
	KNOWLEDGE

	
	A
Knowledge of facts 
	B
Theoretical knowledge

	1
	A1
Memorizing general facts
	B1
Memorizing general theoretical knowledge

	2
	A2
Understanding basic facts when performing simple tasks
	B2
Understanding basic theoretical knowledge when performing simple tasks in the fieldof work or study 

	3
	A3
Applying basic facts when performing tasks in the field of work or study
	B3
Applying basic  theoretical knowledge when performing tasks  in the field of work or study

	4
	A4
Analysing facts in the field of work or study
	B4
Analysing theoretical knowledge in the field of work or study 

	5
	A5
Analysing and synthesising facts used to create consience about  known boundaries  in the fields of work or study, and their valuation
	B5
Analysing and synthesising theoretical knowledge used to create conscience  about  known boundaries  in the fields of work or study, and their valuation

	6
	A6
Evaluating facts in the field of work or study, part of which are on the edge of known boundaries
	B6
Evaluating theoretical knowledge in the field of work or study, part of which is on the edge of known boundaries

	7
	A7
Evaluating facts up to known boundaries of some field (of work or research) as well as up to meeting boundaries with other fields that can be a foundation of scientific research in the part of that field
	B7
Evaluating theoretical knowledge up to known boundaries of some field (of work or research) as well as up to meeting boundaries with other areas that can be a foundation of scientific research in the part of that field

	8
	A8
Creating and evaluating facts in the part of the field of scientific research that results with the expansion of boundaries of knowledge 
	B8
Creating and evaluating new theoretical knowledge in the part of the field of scientific research that results with the expansion of boundaries of knowledge




	LEVELS
	SKILLS

	
	C
Cognitive skills
	D
Psychomotor skills
	E
Social skills

	1
	C1
Simple concrete logical reasonings (needed for performing simple concrete tasks) in familiar conditions
	D1
Performing simple routine movements in familiar conditions
	E1
To carry out general rules of behavior in familiar conditions

	2
	C2
Concrete logical reasonings (needed for applying relevant information when performing a set of  simple tasks) in familiar conditions
	D2
Simple utilization of methods, instruments, tools and materials  
in familiar conditions
	E2
To carry out simple communication  and collaboration with particular people in familiar conditions

	3
	C3
Simple concrete creative reasonings (needed for selecting and applying relevant information when performing complex  routine tasks) in familiar conditions
	D3
Complex utilization  of methods, instruments, tools and materials  
in familiar conditions
	E3
To carry out complex communication and collaboration  in a group in familiar conditions

	4
	C4
Simple abstract logical  reasonings (needed for selecting  and applying relevant information when performing a set of complex specific tasks) in changeable conditions
	D4
Performing complex movements  and complex utilization of methods, instruments, tools and materials (when performing a set of complex specific tasks) in changeable conditions
	E4
To carry out complex communication and  collaboration in a group in changeable conditions

	5
	C5
Simple abstract creative reasonings (needed for developing solutions to abstract problems) in partially unpredictable conditions
	D5
Performing complex movements and complex utilization of  methods, instruments, tools and  materials in partially unpredictable conditions, as well as  a production of simple methods, instruments, tools and  materials
	E5
To carry out management s well as complex communication and collaboration in a group in partially unpredictable conditions

	6
	C6
Abstract logical reasonings (needed for developing solutions to  abstract problems) in  unpredictable conditions
	D6
Performing complex movements and complex utilization of  methods, instruments, tools and materials in unpredictable conditions, as well as a production of  complex methods, instruments, tools and materials
	E6
To carry out management as well as complex communication and collaboration in different social groups in unpredictable conditions

	7
	C7
Abstract creative reasonings (needed in research for   developing new knowledge and procedures for integrating different fields)
	D7
Performing complex movements and complex utilization of  methods, instruments, tools and materials, as well as a production of complex methods, instruments, tools and materials necessary for research and  innovation process
	To carry out management as well as  complex communication and collaboration in different social groups and nations in unpredictable conditions

	8
	
	D8
Creating as well as Analysing  and evaluating new suggested specialized movements and new methods, instruments, tools and materials
	E8
Creating new social and socially acceptable forms of communication and  collaboration in groups of different commitments and nations




	LEVELS
	COMPETENCIES IN  A NARROW SENSE

	
	F
Independence
	G
Responsibility

	1
	F1
Performing simple tasks under direct professional and constant guidance  in familiar conditions
	 G1
Taking responsibility  for performing simple tasks in familiar conditions

	2
	F2
Performing  simple tasks under immediate professional  and occasional guidance in familiar conditions
	G2
Taking responsibility for performing simple tasks and relationship with others in familiar conditions

	3
	F3
Performing complex tasks and adapting own behavior within given guidelines in familiar conditions
	G3
Taking responsibility for  performing complex tasks in familiar conditions

	4
	F4
 Performing complex tasks and  adapting own behavior  within given guidelines in changeable conditions
	G4
Taking partial responsibility for evaluating  and improving activities in changeable conditions

	5
	F5
Participating in the management of activities in partially unpredictable conditions
	G5
Taking full responsibility for the management as well as partial responsibility for evaluating the improvements of activities in  partially unpredictable conditions

	6
	F6
Managing professional projects in unpredictable conditions
	G6
Taking ethical and social responsibility for managing  and  evaluating  professional  development of  individuals and groups  in  unpredictable conditions

	7
	F7
Managing complex and changeable conditions in the environment  and making decisions that lead to their  change
	G7
Taking individual and team responsibility for strategic decision making and successful implementation and execution of tasks in  unpredictable conditions, as well as  social and  ethical responsibility during the  execution of tasks  and consequences of their outcomes

	8
	F8
Expressing individual professional  and  ethical authority and  permanent devotion to research and development of new processes
	G8
Taking ethical and social responsibility for the success of the  research,  for  social usefulness of the outcomes of  research and for possible social consequences





	2.6.2. Employment possibility (list of possible employers and compliance with professional association's requirements)

	The profession of mathematician has been classified as one of the best professions that guarantee employment, which can be seen in the annual reports issued by CareerCast.com.

	2.6.3. Possibility of continuation of study on higher level

	The bachelors of science in mathematics who have  completed the Undergraduate course in Mathematics at the Department of Mathematics, University of Rijeka, can enroll in some of the graduate courses at the Department of Mathematics or  in other graduate courses in mathematics. The bachelors of science in mathematics can enroll the graduate courses in related fields by eventually passing the necessary examinations.

	2.7. Upon applying for graduate studies list proposer's or other Croatian institution’s undergraduate study programmes which enable enrolment to the proposed study programme

	

	2.8.  Upon application of integrated studies - name reasons for integration of undergraduate and graduate level of study programme

	




	3. PROGRAMME DESCRIPTION


	3.1. List of compulsory and elective subjects and/or modules (if existing) with the number of active teaching hours required for their implementation and number of ECTS-credits (supplement: Table 1)

	

	3.2. Description of each subject (supplement: Table 2)

	

	3.3. Structure of study programme, dynamics of study and students responsibilities

	The study programme consists of the larger number of compulsory subjects (165 ECTS) and the smaller number of elective subjects (15 ECTS, i.e.   8,33% of the total number of ECTS on the study ). 
The dynamics of the study is defined by the Study regulations of the University of Rijeka as well as general responsibilities, while specific responsibilities of the students are given in description of each subject and its syllabus that is issued annually at the beginning of a semester.

	3.3.1. Enrolment requirements for the next semester or trimester (course title)

	Admission requirements are determined by the Study regulations of the University of Rijeka.

	3.4. List of courses and/or modules student can choose from other study programmes

		Course title (course status within the proposed program)
	The existing program in which the course is taught (course status within the other program)
	Note  - Department that carries out the course in the existing study programme

	Information systems (elective)
	Undergraduate single major programme of Informatics (compulsory) 
Undergraduate double major programme of Informatics (compulsory)
	DI

	Operating systems (elective)
	Undergraduate single major programme of Informatics (compulsory) 
Undergraduate double major programme of Informatics (compulsory)
	DI

	Programming (compulsory)
	Undergraduate single major programme of Informatics (compulsory) 
Undergraduate double major programme of Informatics (compulsory)

Undergraduate programme of Physics  (compulsory)
	DI

	Algorithms and Data Structures (compulsory)
	Undergraduate single major programme of Informatics (compulsory) 
Undergraduate programme of Physics  (compulsory)

	DI



DM – Department of Mathematics, DI – Department of Informatics, DP – Department of Physics

	3.5. List of courses and/or modules that can be implemented in a foreign language (specify the language)

	All compulsory courses of this study can be performed in English.

	3.6.  Allocated ECTS credits that enable national and international mobility

	The proposed study is open to the student mobility on all related studies on national and international universities. We expect a particularly good collaboration with the Department of Mathematics, University of Gent, Belgium with whom Department of Mathematics, University of Rijeka has signed a bilateral Erasmus contract and which offers many courses in the field of discrete mathematics. 

	3.7.  Multidisciplinarity/interdisciplinarity of study programme

	The study programme covers courses in mathematics and computer science.

	3.8.  Mode of study programme completion

	 A student completes the study programme by taking the final exam in front of a three member committee. A part of the final exam is presentation and defense of the work that the student does during the last semester of the study. The student gains a right to access the final exam after he has taken all exams and has done all obligations proscribed by the study programme.

	3.8.1. Conditions of approval of final work /thesis and/or final/thesis exam application

	Conditions for approval of application for the final exam are assigned by the Regulation of thesis and final exam at the university undergraduate courses of Department of Mathematics, University of Rijeka (http://www.math.uniri.hr/hr/propisi/propisi-i-dokumenti.html).

	3.8.2. Composing and furnishing of final work/thesis

	Forming thesis is defined by the Regulation of thesis and final exam at the university undergraduate courses of Department of Mathematics, University of Rijeka (http://www.math.uniri.hr/hr/propisi/propisi-i-dokumenti.html)

	3.8.3. Final work/thesis assessment procedure and evaluation and defense of final work/thesis

	Evaluation process of thesis and final exam is defined by the Regulation of thesis and final exam at the university undergraduate courses of Department of Mathematics, University of Rijeka (http://www.math.uniri.hr/hr/propisi/propisi-i-dokumenti.html).





3.1. List of compulsory and elective courses and/or modules with teaching hours required and ECTS credits allocated

	LIST  OF MODULES/COURSES

	Semester: 1

	MODULE
	COURSE
	COURSE ORGANISER
	L
	E
	S
	ECTS
	STATUS[footnoteRef:1] [1: 	 IMPORTANT: Enter C if the course is compulsory or  E if the course is elective. ] 


	
	Calculus I 
	
	45
	45
	0
	8
	C

	
	Linear algebra I
	
	45
	45
	0
	8
	C

	
	Elementary Mathematics I
	
	45
	30
	0
	7
	C

	
	Programming practicum I
	
	0
	45
	0
	5
	C

	
	Foreign language I
	
	0
	30
	0
	2
	C

	Semester: 2

	MODULE
	COURSE 
	COURSE ORGANISER
	L
	E
	S
	ECTS
	STATUS[footnoteRef:2] [2: 	 IMPORTANT: Enter C if the course is compulsory or  E if the course is elective.] 


	
	Calculus II
	[bookmark: __DdeLink__13024_1186217415]
	45
	45
	0
	8
	C

	
	Linear algebra II
	
	45
	45
	0
	8
	C

	
	Elementary Mathematics II
	
	45
	30
	0
	7
	C

	
	Programming practicum II
	
	15
	30
	0
	5
	C

	
	Foreign language II
	
	0
	30
	0
	2
	C



	Semester: 3

	MODULE
	COURSE
	COURSE ORGANISER
	L
	E
	S
	ECTS
	STATUS[footnoteRef:3] [3: 	 IMPORTANT: Enter C if the course is compulsory or  E if the course is elective.] 


	
	Calculus III
	
	45
	45
	0
	7
	C

	
	Combinatorics
	
	30
	30
	0
	5
	C

	
	ICT in Mathematics
	
	15
	30
	15
	5
	C

	
	Euclidean spaces
	
	30
	30
	0
	5
	C

	
	Matematical logic 
	
	30
	30
	0
	5
	C

	
	Seminar I
	
	0
	0
	30
	3
	C

	Semester: 4

	MODULE
	COURSE
	COURSE ORGANISER
	L
	E
	S
	ECTS
	STATUS[footnoteRef:4] [4: 	 IMPORTANT: Enter C if the course is compulsory or  E if the course is elective.] 


	
	Complex analysis
	
	45
	30
	0
	7
	C

	
	Discrete mathematics
	
	30
	30
	0
	5
	C

	
	Set theory
	
	30
	30
	0
	6
	C

	
	Introduction to probability and mathematical statistics
	
	30
	45
	0
	6
	C

	
	Differential equations
	
	30
	30
	0
	6
	C



	Semester: 5

	MODULE
	                   COURSE
	COURSE ORGANISER
	L
	E
	S
	ECTS
	STATUS[footnoteRef:5] [5: 	IMPORTANT: Enter C if the course is compulsory or  E if the course is elective.] 


	
	Metric spaces
	
	30
	30
	0
	5
	C

	
	Introduction to numerical mathematics
	
	30
	30
	0
	5
	C

	
	Geometry
	
	30
	30
	0
	5
	C

	
	Programming
	
	30
	30
	0
	5
	C

	
	Algebraic structures
	
	30
	30
	0
	6
	C

	
	Internal elective course  B1> number of elective courses to be selected: at least one

	
	Information systems
	
	30
	30
	0
	4
	E

	
	Operating systems
	
	30
	30
	0
	4
	E

	
Semester: 6

	MODULE
	    COURSE
	COURSE ORGANISER
	L
	E
	S
	ECTS
	STATUS[footnoteRef:6] [6: 	IMPORTANT: Enter C if the course is compulsory or  E if the course is elective.] 


	
	Introduction to differential geometry
	
	45
	30
	0
	6
	C

	
	Algorithms and data structures
	
	30
	30
	0
	5
	C

	
	Seminar II
	
	0
	0
	30
	3
	C

	
	Seminar / B. Sc. thesis
	
	0
	0
	30
	3
	C

	
	Final exam
	
	
	
	
	2
	C

	
	Internal elective course A2 > number of elective courses to be selected: at least one

	
	Introduction to topology
	
	45
	30
	0
	6
	E

	
	Random processes with discrete time
	
	45
	30
	0
	6
	E

	
	Numerical linear algebra
	
	45
	30
	0
	6
	E

	
	Theoretical computer science
	
	45
	30
	0
	6
	E

	
	Internal elective course A1 > number of elective courses to be selected: at least one

	
	[bookmark: __DdeLink__1743_771637221]Projective geometry
	
	30
	30
	0
	5
	E

	
	Introduction to Lie algebras
	
	30
	30
	0
	5
	E














	General information

	Lecturer
	

	Course title
	Calculus I

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	 1.

	Credit values and modes of instruction
	ECTS credits / student workload
	8

	
	Hours (L+E+S)
	 45 + 45 + 0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	Main course objective is to get students acquainted with basic ideas, results and methods of real mathematical analysis (in one variable). For this purpose, the following units are presented to students:
· fields of real and complex numbers
· sequences of real numbers and convergence criteria
· real functions of a real variable: function limit, continuity and other properties
· differential calculus and important theorems
· application of differential calculus in the examination of properties of functions defined explicitly, implicitly and parametrically

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing this course students should be able to: 
· axiomatically and inductively build fields of real and complex numbers (A6, B6, D5, E5, F5)
· analyse convergence of sequences and apply convergence criteria (A6, B6, D6, E5, F5)
· apply properties of real elementary functions (A6, B6, D6, E5, F5)
· investigate the limit of a function, continuity and uniform continuity and other properties of real functions of real variable (A6, B6, D6, E5, F5)
· apply techniques of calculating the limit of a sequence of real numbers, limit and derivation of a real function of one variable (A6, B6, D6, E5, F5)
· distinguish and give examples of convergent and divergent sequences of real numbers, continuous and non-continuous functions, differentiable and non-differentiable real functions of one variable (A6, B6, D6, E5, F5)
· apply differential calculus in geometry and in examination of properties of functions defined explicitly, implicitly and parametrically (A6, B6, D6, E5, F5)
· mathematically prove validity of all procedures and formulas which are used within the course (A6, B6, D6, E6, F6).

	1.4. Course content

	Real numbers. Axioms of real numbers. Supremum and infimum. Field of complex numbers. Trigonometric form of a complex number. Binomial theorem. Function, bijection, inverse function and composition of functions. Sequence and limit. Limit of function in a point. Continuity of function in a point and on closed interval. Derivative, basic rules and differentiation of elementary functions. Application of differential calculus. The mean value theorem and applications. Monotonicity and local extrema. Convexity and inflection points. Asymptotes. 

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work


	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
 

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:7] [7:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	2.5
	Seminar paper
	
	Experiment
	

	Written exam
	2.5
	Oral exam
	2
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	1
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and in the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. S. Kurepa: Matematička analiza I, II, Tehnička knjiga, Zagreb (more editions) 
2. B. P. Demidovič: Zadaci i riješeni primjeri iz više matematike, Tehnička knjiga, Zagreb (more editions)

	1.11. Recommended literature (when proposing the program)

	1.  S. Lang: A First Course in Calculus, 5th ed. Springer 1986.

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of   the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.






	General information

	Lecturer
	

	Course title
	Linear algebra I

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	1.

	Credit values and modes of instruction
	ECTS credits / student workload
	8

	
	Hours (L+E+S)
	45+45+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The main course objective is to get students acquainted with the basic concepts of Linear algebra. For this purpose it is necessary within the course to:
· define and distinguish basic algebraic structures (groups, fields);
· define dot and cross product;
· define vector spaces, analyze their properties, and enable students to independently find bases for vector spaces;
· define matrices and enable students to independently use the basic operations with matrices;
· define the determinant of the matrix and analyze the properties of the determinant
· define the rank of matrices;
· describe different ways of determining the inverse of the matrices;
· define linear operators and algebra operators, and analyze properties of linear maps;
· define similar matrices.

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing this course, the students are expected to be able to:
· apply with understanding the basic properties of algebraic structures: groups, division rings, fields and vector spaces in  solving problems (A5, B5, C3, D3, E3, F2)
· demonstrate the properties of algebraic structure mapping (A4, B4, C3, D3, E2, F2)
· classify the properties of linear maps (monomorphism, epimorphism, isomorphism) (A6, B6, C6, D6, E4, F4)
· apply with understanding vector operations to solve problems (A6, B6, C6, D6, E4, F5)
· geometrically interpret the solvability of systems of linear equations in the plane and space (A6, B6, C6, D6, E4, F5)
· solve problems by applying the properties of computational operations with the matrices, the properties of determinants, rank and inverses of matrices (A6, B6, C6, D6, E6, F6)
· use matrix operations to determine the matrix of linear maps in different bases of vector spaces (A6, B6, C6, D5, E4, F5)
· mathematically prove validity of all procedures and formulas that are used within the course (A6, B6, C6,D6, E5, F5).

	1.4. Course content

	Groups, homomorphisms of groups, fields, vectors, vector spaces, matrices, basic operations with matrices, determinants, 
inverse matrix, rank of matrix, linear maps, vector space base transformation, similar matrices

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work



	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
  Consultations, project strategies

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:8] [8:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	2
	Seminar paper
	
	Experiment
	

	Written exam
	3
	Oral exam
	2
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	1
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. S.Kurepa: Uvod u linearnu algebru, Školska knjiga, Zagreb, 1975.
2. K. Horvatić: Linearna algebra I, II I III, Sveučilište u Zagrebu, PMF, Matematički odjel, Zagreb, 1995.

	1.11. Recommended literature (when proposing the program)

	1. A. Aglić Aljinović, N. Elezović: Linearna algebra : zbirka zadataka, Zagreb : Element, 2003.
2. D. Bakić: Linearna algebra, Školska knjiga, Zagreb, 2008.
3. L. Čaklović: Zbirka zadataka iz linearne algebre, Školska knjiga, Zagreb, 1976.
4. J. Dieudonne: Linearna algebra i elementarna geometrija, Školska knjiga, Zagreb, 1977.
5. S.Kurepa: Konačnodimenzionalni vektorski prostori, Liber, Zagreb, 1992.

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.








	General information

	Lecturer
	

	Course title
	Elementary Mathematics I

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	1.

	Credit values and modes of instruction
	ECTS credits / student workload
	7

	
	Hours (L+E+S)
	45+30+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The objective of this course is to get students acquainted with some of the basic concepts present in almost every field of mathematics. For this aim it is needed to:
· define basic terms of mathematical logic and analyse the basic processes of mathematical proving,
· define basic terms of sets, relations and functions and analyse their properties,
· analyse basic properties of polynomial, rational, exponential and logarithmic functions as well as to solve equations and inequalities,
· define basic terms of arithmetic and geometric sequences,
· analyse basic properties of trigonometric functions as well as solve trigonometric equations and inequalities,
· analyse basic terms of triangle and its properties.

	1.2. Course prerequisite

	None

	1.3. Expected outcomes for the course

	After completing the course, students should be able to:
· solve tasks by applying basic terms of mathematical logic, complex predicates and negations of mathematical predicates (A6, B6, C5, D5, E5, F5),
· apply with understanding basic set properties, relations and functions when solving tasks (A6, B6, C5, D5, E5, F5),
· analyse basic properties of polynomial, rational, exponential, logarithmic and trigonometric functions (A6, B6, C6, D6, E6, F6),
· apply with understanding basic properties of polynomial, rational, exponential, logarithmic and trigonometric functions when solving equations and inequalities (A6, B6, C6, D6, E6, F6),
· break rational function into partial fractions (A6, B6, C6, D6, E6, F6),
· analyse properties of arithmetic and geometric sequences (A6, B6, C6, D6, E6, F6),
· define basic triangle properties, present the characteristics of triangle centres and apply with understanding triangle properties (A7, B7, D6, E6, F6),
· mathematically verify all methods and formulas used within this course (A6, B6, C6, D6, E6, F6).

	1.4. Course content

	Elements of mathematical logic, sets, relations and functions. Polynomials. Polynomial graphs. Rational equations. Equations and inequalities. Exponential and logarithmic functions. Exponential and logarithmic equations and inequalities. Arithmetic and geometric sequences. Trigonometric functions. Trigonometric functions graphs. Trigonometric functions properties. Arcus functions. Trigonometric equations and inequalities. Classic triangle geometry.

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work



	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other


	1.6. Comments
	

	1.7. Student requirements

	[bookmark: _Hlk502657025]Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:9] [9:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points 
corresponds to the course credit value. Add new categories, if necessary.



] 


	Class attendance & class participation
	1.4
	Seminar paper
	
	Experiment
	

	Written exam
	3
	Oral exam
	1.6
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	1
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. B. Pavković, D. Veljan, Elementarna matematika 1, Tehnička knjiga, Zagreb, 1992. 
2. S. Kurepa, Uvod u matematiku, Tehnička knjiga, Zagreb, 1975.

	1.11. Recommended literature (when proposing the program)


	
1. H. Kruglak, J. T. Moore, Schaum's outline series, Theory and Problems of Basic Mathematics, McGraw Hill, New York, 1973.
2. B. Rich, Schaum's outline series, Theory and Problems of Review of Elementary Mathematics, McGraw Hill, New York, 1977.
3. D. Palman, Trokut i kružnica, Element, Zagreb, 1994.
4. D. Palman, Geometrijske konstrukcije, Element, Zagreb, 1996
High school textbooks in mathematics are recommended. 

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	[bookmark: _Hlk502738043]In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.

	General information

	Lecturer
	

	Course title
	Programming practicum I

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	1.

	Credit values and modes of instruction
	ECTS credits / student workload
	5

	
	Hours (L+E+S)
	0+45+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The objective of this course is to enable students to become independent users of PC in everyday tasks with a stress on creating and formatting textual documents, creating pivot tables and calculations (programmes that are considered table calculators) as well as creating presentations and HTML for personal and studying use.

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing this course, the students are expected to:
· analyse the architecture of computers (A5, B4, C5, D5, E4, F5),
· use different tools for data storage (A6, B6, C5, D5, E5, F5),
· compose textual files and edit mathematical texts in text software (A6, B6, C5, D5, E5, F5),
· graphically present information and visualize data within specific presentations by following the given methodical advice (A6, B6, C6, D5, E5, F5),
· manage different table calculations with the use of table calculators (A6, B6, C5, D5, E5, F5),
· explain the basics of HTML – the language for the creation of websites (A6, B6, C4, D5, E4, F5),
· create a personal website (A6, B6, C6, D6, E6, F5),
· use electronic mail (A5, B5, C4, D5, E5, F5),
· use Internet to search for information (A5, B5, C4, D5, E5, F5).

	1.4. Course content

	The structure of computers: processor, memory, input-output units. Connections and communication between individual parts of computers. Operating system and execution of user programmes, a division of user programmes. 
Basic use of computers: operating system, text editing, folders, different data storage tools, using a graphic interface. Application of computers: creating text and document with text processors, creating presentations with presentation materials softwares and presentation methods, creating pivot tables and table calculations with table calculators. 
Basic Internet concepts: basic web services, websites,  the language for the creation of websites (HTML), creating a personal website, servers, the architecture of Internet, email, Internet access, web browsers, information search. Tools for image and sound storage.

	1.5. Modes of instruction
	☐lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work

	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other


	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:10] [10:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	0.75
	Seminar paper
	
	Experiment
	

	Written exam
	3
	Oral exam
	
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	1.25
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. Grundler, Grozdanović, Ikica, Kos, Miljaš, Srnec, Širanović, Zvonarek: Europska računalna diploma; ECDL 
2. European Driving Licence, PRO-MIL d.o.o., Varaždin, lipanj 2010. http://e-knjiznica.carnet.hr/e-knjige/ecdl_5/knjiga
3. Vučina: Pretraživanje i vrednovanje informacija na Internetu, Edupoint, Zagreb 2006., http://e-knjiznica.carnet.hr/e-knjige/pretrazivanje
4. D. Sušanj: PC računala izvana i iznutra, BUG i SysPrint, Zagreb, 2002.
5. D. Petric: Internet uzduž i poprijeko, BUG i SysPrint, Zagreb, 2002.
6. Ungar Š., Ne baš tako kratak Uvod u TeX, PMF Zagreb, 1998.
7. Materials used in classes

	1.11. Recommended literature (when proposing the program)

	1. HTML I CSS tutorial, http://www.w3.org/Style/Examples/011/firstcss.en.html
2. V. Galešev, L. Kralj, G. Sokol, Z. Soldo, D. Kovač: Informatika i računalstvo, SysPrint, 2006.
3. L. Abrus: Izrada Weba -abeceda za web mastere, BUG i SysPrint, Zagreb, 2003.
4. Publications (Bug, Enter,...)
5. Original manuals and guides for programme packages used in classes. 

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.










	General information

	Lecturer
	

	Course title
	FOREIGN LANGUAGE I
English for specific purposes (Information Technology)

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	1.

	Credit values and modes of instruction
	ECTS credits / student workload
	2

	
	Hours (L+E+S)
	0+30+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	This is an upper-intermediate English course covering a wide range of current Information Technology topics. Its aims are: 
· to develop the skill of reading for information from a wide variety of authentic IT texts; 
· to develop the ability to understand native speakers talking about IT;
· to develop the ability to participate in exchanges of information and opinions in the context of IT; 
· to write instructions, descriptions and explanations about topics in computing and IT.

	1.2. Course prerequisite

	None

	1.3. Expected outcomes for the course

	After completing this course, the students are expected to:
· know most vocabulary and grammar structures relating to Information Technology; 
· be able to read and understand authentic texts from newspapers, popular computing magazines, Internet, web pages;
· be able to give information and express opinions about IT; 
· write instructions, descriptions and explanations concerning IT and computing.

	1.4. Course content

	Computer Users; Computer Architecture; Computer Applications; Peripherals; Operating Systems; Graphical User Interfaces; Applications Programs; Multimedia; Networks; The Internet; The World Wide Web; Websites; Webpage Creator; Communications Systems; Computing Support; Data Security; Software Engineering; People in Computing; Recent Developments in IT; Electronic Publishing.

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☐e-learning
☐field work



	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
      ☒ Consultations

	1.6. Comments
	The number of students should be limited to 20 per group. The classes should be held in a computer-equipped classroom.

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:11] [11:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	0.5
	Seminar paper
	0.3
	Experiment
	

	Written exam
	0.6
	Oral exam
	
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	0.5
	Presentation
	0.1
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. Glendinning, E., H., McEwan, J., Oxford English for Information Technology, Oxford University Press, Oxford, 2002 
2. Eastwood, J., Oxford Practice Grammar, Oxford University Press, Oxford, 2003 
3. Oxford Advanced Learner’s Dictionary, Oxford University Press, Oxford, 2004 
4. Panian, Ž., Informatički enciklopedijski rječnik, Europapress holding d.o.o. Zagreb, 2005.
5. http://encyclopedia2.thefreedictionary.com/ 
6. www.dictionary.cambridge.org 


	1.11. Recommended literature (when proposing the program)

	1. Esteras, S.,R., Infotech, English for computer users, Cambridge University Press, Cambridge, 2004.
2. Murphy, R., English Grammar in Use, Cambridge University Press, Cambridge, 2000.
3. Filipović, R., Englesko – hrvatski rječnik, Školska knjiga, Zagreb, 1999. 
4. Bujas, Ž. Hrvatsko – engleski rječnik, Nakladni zavod Globus, Zagreb, 2001. 
5. Longman Dictionary of English Language and Culture, Longman, Harlow, Essex, 2003.
6. http://www.webopedia.com 
7. www.m-w.com

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.











	General information

	Lecturer
	

	Course title
	Calculus II

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	1.

	Credit values and modes of instruction
	ECTS credits / student workload
	8

	
	Hours (L+E+S)
	45+45+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The objective of this course is to get students acquainted with basic terms, results and methods of real mathematical analysis (in one dimension) and enable them to become independent in applying them. For this purpose, students are introduced with the following units:
· indefinite integral and methods of integration,
· definite integral and its application,
· real number series and convergence criteria,
· function sequence and series, convergence and uniform convergence,
· power series and Fourier series.

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing the course, the students are expected to:
· determine indefinite and calculate definite integral (A6, B6, D6, E5, F5),
· apply with understanding integral calculus in geometry (A6, B6, D6, E5, F5),
· analyse convergence of real number series and apply convergence criteria (A6, B6, D6, E5, F5),
· differentiate and provide examples of integrable and non-integrable real function of one variable, convergent and divergent series of real numbers (A6, B6, D6, E5, F5),
· analyse convergence of function series and sequences (A6, B6, D6, E5, F5),
· develop functions into Taylor series (A6, B6, D6, E5, F5),
· analyse Fourier series (A6, B6, D6, E5, F5),
· mathematically verify methods and formulas used within this course (A6, B6, D6, E6, F6).

	1.4. Course content

	Indefinite integral. Methods of integration. Definite integral. Newton-Leibniz formula. Integrability of monotonic and continuous functions. Application of integral calculus. Improper integral. Real number series and convergence criteria. Function series and sequences. Convergence and uniform convergence of function series and sequences. Taylor's theorem. Power series and Taylor's series of elementary functions. Fourier series. 

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work



	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other


	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:12] [12:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	2.5
	Seminar paper
	
	Experiment
	

	Written exam
	2.5
	Oral exam
	2
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	1
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. S. Kurepa: Matematička analiza 1, 2, Tehnička knjiga , Zagreb 
2. B. P. Demidovič: Zadaci i riješeni primjeri iz više matematike, Tehnička knjiga, Zagreb 

	1.11. Recommended literature (when proposing the program)

	1. S. Lang: A first Course in Calculus 5th ed. Springer 1986.

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.



















	General information

	Lecturer
	

	Course title
	Linear algebra II

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	1.

	Credit values and modes of instruction
	ECTS credits / student workload
	8

	
	Hours (L+E+S)
	45+45+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	This course aims to give students the basic knowledge about linear algebra, ie:
· analyse the solvability of systems of linear equations and the structure of the solution set;
· define a linear manifold;
· identify and apply different ways of solving systems of linear equations;
· define the characteristic and minimal polynomial and analyze their properties;
· define the eigenvalues of the linear operator, analyze their properties and describe methods for determining the 
· eigenvalues;
· apply and understand the diagonalisation criteria of a linear operator;
· define the Jordan form of a matrix
· define a unitary spaces and norm; analyze Cauchy-Schwartz inequality;
· define the orthonormal base and orthogonal complement; describe Gram–Schmidt orthogonalisation process;
· the introduction of the concepts of linear mappings on unitary spaces;
· define the main features of the unitary, orthogonal, hermitian, symmetric and antihermitian matrices;
· analyse quadratic forms.

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing this course students should be able to: 
· solve problems by applying different methods of solving system linear equations (A6, B6, C6, D3, E3, F3);
· classify the properties of a linear maps (unitary operators, orthogonal operators, symmetric and antisymmetric operators, hermitian and antihermitian operators) (A6, B6, C6, D3, E4, F3)
· apply and understand operations with vector in problem solving (A6, B6, C6, D5, E4, F5)
· determine the Jordan form of the matrix (A4, B4, C3, D2, E2, F2)
· construct the orthonormal base of  unitary space (A6, B6, C6, D4, E3, F5)
· use vector and matrix norms to solve problems (A6, B6, C3, D2, E2, F2)
· distinguish unitary, normed and metric spaces (A6, B6, C3, D2, E2, F2)
· determine the canonical form of (binary) quadratic form (A4, B4, C3, D2, E2, F2)
· mathematically prove validity of all procedures and formulas that are used within the course (A6, B6, C6, D6, E5, F5)

	1.4. Course content

	Systems of linear equations. The Cramer’s rule. Homogeneous and non-homogeneous systems. Solving s Systems of linear equations. Characteristic and minimal polynomial. The invariant subspaces. Eigenvalues of linear operator. Jordan form of a matrix. Unitary spaces, Schwartz-Cauchy-Bunjakovki inequality. Norm. Metric functions. Gram-Schmidt method of orthogonalization. Linear mappings on unitary spaces. Unitary operators. Selfadjoint operators. Hermitian operators. 
Symmetric operators and assigned quadratic forms.

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work



	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
  Consultations, project strategies

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:13] [13:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	2
	Seminar paper
	
	Experiment
	

	Written exam
	3
	Oral exam
	2
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	1
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. S.Kurepa: Uvod u linearnu algebru, Školska knjiga, Zagreb, 1975.
2. K. Horvatić: Linearna algebra I, II I III, Sveučilište u Zagrebu, PMF, Matematički odjel, Zagreb, 1995.

	1.11. Recommended literature (when proposing the program)

	1. A. Aglić Aljinović, N. Elezović: Linearna algebra : zbirka zadataka, Zagreb : Element, 2003.
2. D. Bakić: Linearna algebra, Školska knjiga, Zagreb, 2008.
3. N. Bakić, A. Milas, Zbirka zadataka iz linearne algebre, PMF – Matematički odjel, Zagreb, 1996. 
4. L. Čaklović: Zbirka zadataka iz linearne algebre, Školska knjiga, Zagreb, 1976.
5. J. Dieudonne: Linearna algebra i elementarna geometrija, Školska knjiga, Zagreb, 1977.
6. J. Hefferon, Linear Algebra, http://joshua.smcvt.edu/linearalgebra 
7. S.Kurepa: Konačnodimenzionalni vektorski prostori, Liber, Zagreb, 1992.

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.






	General information

	Lecturer
	

	Course title
	Elementary Mathematics II

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	1.

	Credit values and modes of instruction
	ECTS credits / student workload
	7

	
	Hours (L+E+S)
	45+30+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The main course objective is to get students acquainted with basic concepts of Elementary Mathematics. For this purpose it is necessary within the course to:
· define and analyse the sets of natural numbers, integers, rational, real and complex numbers,
· learn and analyse concepts about mappings in plane,
· get students acquainted with basic properties of conics,
· learn concepts about mappings in space,
· learn basic knowledge about polyhedrons.

	1.2. Course prerequisite

	None. 

	1.3. Expected outcomes for the course

	After completing this course students will be able to:
· define and analyze the sets of natural numbers, integers, rational, real and complex numbers (A6, B7, D6, E6, F6),
· present the axiomatic and inductive constructions of the sets of natural numbers, integers, rational, real and complex numbers as well as the construction of related embeddings (A6, B6, D6, E6, F6),
· define and classify mappings in plane (A6, B6, D5, E6, F6),
· define and understand the axiomatic construction of Euclidean space E3 and to define concepts related to the mappings in that space (A6, B6, D5, E6, F6),
· define and classify conics, and to apply their basic properties on solving problems with arguments (A6, B6, D5, E6, F6),
· define polyhedrons and and to apply their basic properties on solving problems with arguments (A6, B6, D5, E6, F6),
· apply division algorithms to solve some posed problems (A6, B6, D6, E6, F6),
· solve exercises by using modular arithmetic (A6, B6, D6, E6, F6),
· solve congruence equations and systems of different types of congruences (A6, B6, D6, E6, F6),
· mathematically prove validity of all procedures and formulas used within this course (A6, B6, D6, E6, F6).

	1.4. Course content

	The Peano’s axioms. The set of natural numbers. The set of integers. Mathematical induction.  The divisibility of integers (Divisibility rules). Euclidean algorithm. Congruences modulo. Algebraic structure . Congruence equations and systems of congruences. Lagrange’s theorem.  Fermat's little theorem. The set of rational numbers. Dedekind cuts. The set of real numbers. The set of complex numbers. Complex numbers and trigonometry. Polygons and areas. Isometries of the plane. Homotety, inversion. Conics. Equations of line and conics in polar coordinates. Isometries and some mappings in space. Polyhedrons.

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work


	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☒other
     Consultations

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:14] [14:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	1.4
	Seminar paper
	
	Experiment
	

	Written exam
	2.5
	Oral exam
	2.5
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	0.6
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. B.Pavković, D.Veljan: Elementarna matematika II, Tehnička knjiga, Zagreb, 1995. 
2. S.Kurepa: Uvod u matematiku, Tehnička knjiga, Zagreb, 1975.

	1.11. Recommended literature (when proposing the program)

	1. H.Kruglak, J.T.Moore: Schaum's outline series,Theory and Problems of Basic Mathematics, McGraw-Hill, New York, 1973. 
2. B. Rich: Schaum's outline series,Theory and Problems of Review of Elementary Mathematics, McGraw-Hill, New York, 1977. 
3. Corresponding textbooks and collections of problems for high school mathematics are recommended.

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.









	General information

	Lecturer
	

	Course title
	Programing practicum II

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	1.

	Credit values and modes of instruction
	ECTS credits / student workload
	5

	
	Hours (L+E+S)
	15+30+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	Main objective of this course is to make students competent to independently design a program in a general purpose programming language. The course introduces students to basic concepts and control of program executing, and the use of additional packages or modules that they can use for everyday needs in the study and especially for solving mathematical problems. 

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing this course (attending the lectures and passing the final exam), the students are expected to be able to:
· design and (visually) display the program (A6, B6, C6, D6, E6, F5) 
· differentiate and use different types of data, operators and logical expressions (A6, B7, C7, D6, E6, F5) 
· test the program and correct all syntactic and semantic errors (A6, B7, C7, D6, E6, F5) 
· load external data into the program and store the data in a file (A6, B6, C6, D6, E6, F5) 
· properly document the code by the given standard (A6, B6, C6, D6, E6, F5) 
· use subroutines and additional modules (A6, B6, C6, D6, E6, F5) 
· create a simple (procedural, object-oriented or functional) program that will use basic performance control techniques (A6, B7, C7, D6, E6, F5) 
· discuss the process of translating and executing the program (A6, B6, C6, D6, E5, F5). 

	1.4. Course content

	Historical overview of programming language and working environment. Syntax and semantics of the programming language. Basic types of data, values ​​and declarations. Loops, flow and control of program execution. Functions and parameter forwarding. Additional modules and packages. Working with multidimensional fields. Working with files. Data visualization.

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work



	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
  

	1.6. Comments
	This practicum is essential to the study because it is assumed that personal computers will be used in many courses.

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:15] [15: 	 IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	1.5
	Seminar paper
	
	Experiment
	

	Written exam
	2.1
	Oral exam
	
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	1.4
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	Original manuals and help systems for specific software tools that are available online.

	1.11. Recommended literature (when proposing the program)

	1. Leo Budin, Predrag Brođanac, Zlatka Markučić, Smiljana Perić: Napredno rješavanje problema programiranjem u Pythonu. 
2. M. Essert, Python, Odjel za matematiku, Sveučilište Josipa Jurja Strossmayera, Osijek, 2007. digitalno izdanje

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.





















	General information

	Lecturer
	

	Course title
	FOREIGN LANGUAGE II
Internet-based language learning

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	1.

	Credit values and modes of instruction
	ECTS credits / student workload
	2

	
	Hours (L+E+S)
	0+30+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	This course helps students take full advantage of the Internet as a classroom resource. Its objectives are: to introduce computer terminology, Web-surfing and e-mail and to enable students to extend all their language skills through Internet-based activities. By searching the Web students will be able to read a variety of texts on various topics; they will be given an opportunity to listen native speakers. Pair work and group work activities will give them the chance to share information and opinions and practice their speaking skills. Following useful instructions on the Web, students will also complete various writing assignments.

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing this course, the students are expected to:
· know most words and expressions they may encounter on the Internet; 
· be able to surf the Web independently; 
· receive and send e-mail and take part in chat programs; 
· use the Internet as a materials resource; 
· read and understand authentic texts in various genres; 
· engage in conversation relating to different topics; 
· write information, concepts and opinion about a variety of situations and topics; 
· use the Internet in order to manage their own learning.

	1.4. Course content

	Computers today; Surfing the Web; Electronic Mail; Famous People; Web Cards; Study Abroad; Eating Out; Shopping Spree; Watching Movies; Vacation Abroad; Cyber C@fes; Working Abroad; News Online.

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work



	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
      ☒ Consultations

	1.6. Comments
	The number of students should be limited to 16 per group. The classes should be held in a computer-equipped classroom.

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:16] [16:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	0.5
	Seminar paper
	
	Experiment
	

	Written exam
	0.6
	Oral exam
	
	Essay
	0.2
	Research work
	

	Project
	
	Continuous assessment
	0.5
	Presentation
	0.1
	Practical work
	

	Portfolio
	
	Presentation
	0.1
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. Gitsaki, C., Taylor, R., T., Internet English, Oxford University Press, Oxford, 2004 
2. Murphy, R., English Grammar in Use, Cambridge University Press, Cambridge, 2000 
3. Oxford Advanced Learner’s Dictionary, Oxford University Press, Oxford, 2004
4. www.englishpage.com 
5. www.englishclub.com 
6. http://news.bbc.co.uk 
7. www.cnn.com 
8. http://www.nypost.com/eedition/
9. www.dictionary.cambridge.org 

	1.11. Recommended literature (when proposing the program)

	1. Eastwood, J., Oxford Practice Grammar, Oxford University Press, Oxford, 2003.
2. Filipović, R., Englesko – hrvatski rječnik, Školska knjiga, Zagreb, 1999. 
3. Bujas, Ž. Hrvatsko – engleski rječnik, Nakladni zavod Globus, Zagreb, 2001.
4. www.eudict.com  
5. www.rd.com 
6. http://www.rjecnik.net/ 

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.

















	General information

	Lecturer
	

	Course title
	Calculus III

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	2.

	Credit values and modes of instruction
	ECTS credits / student workload
	7

	
	Hours (L+E+S)
	45+45+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The aim of the course is to familiarize students with the basic concepts, results and methods of the differential and integral calculus real-valued functions and vector functions of more real variables.  This course aims to give students the basic knowledge about:
· Euclidean spaces,
· sequence convergence in Rn
· real functions of several variables; continuity and limit of function,
· differential calculus and its application,
· implicit function theorem,
· multiple Riemann integral and application,
· vector functions,
· curves,
· line integral,
· surface integral,
· functions of bounded variation,
· Green's theorem.

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After taking this course students will be able to:
· analyse the convergence of sequences and series in  Rn
· (A6, B6, D6, E5, F5)
· describe the algebraic, metric and topological structure of the Euclidean space Rn
· (A6, B6, D6, E5, F5)
· investigate the boundary value of the vector function of multiple real variables and its continuity and other properties (A6, B6,D6, E5, F5)
· calculate partial derivations of the function of multiple variables (A6, B6, D6, E5, F5)
· apply and understand a differential calculus in geometry and in the test of the properties of the explicit, implicit and parametric functions (A6, B6, D6, E5, F5)
· determine Riemann's integral function of multiple variables and curve and surface integrals (A6, B6, D6, E5, F5)
· analyse fundamental concepts of differential and integral account of real and vector functions of multiple variables, such as the continuity of function, limes, partial derivation and function differentials, and multiple, curved and surface integral (A6, B6, D6, E5, F5)
· mathematically prove validity of all procedures and formulas that are used within the course (A6, B6, D6, E6, F6)

	1.4. Course content

	Continuity and limes of real and vector functions of one and more real variables. Sequences and Compactness in R^n. Continuous functions on compact. Differential and partial derivations. Continuously Differentiated Functions and Schwarz's Theorem. Medium theorem value. Theorem on implicit functions. Theorem on inverse mapping. Taylor's theorem. Extremes. Double and multiple Riemann integral. Fubini's theorem and functions defined by integral. Curve. Curve integrals. Surface integrals. Functions of bounded variations. Vector and scalar fields. Green's theorem.

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work



	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
     

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:17] [17: 	IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	2,5
	Seminar paper
	
	Experiment
	

	Written exam
	2,5
	Oral exam
	1,5
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	0,5
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. S. Kurepa: Matematička analiza III, Tehnička knjiga, Zagreb (više izdanja)
2. Š. Ungar: Matematička analiza u Rn, Golden Marketing-Tehnička knjiga, Zagreb 2005

	1.11. Recommended literature(when proposing the program)

	1. S. Mardešić: Matematička analiza u n-dimenzionalnom realnom prostoru, I. dio, Školska knjiga, Zagreb 1991.

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.






	General information

	Lecturer
	

	Course title
	Combinatorics

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	2.

	Credit values and modes of instruction
	ECTS credits / student workload
	5

	
	Hours (L+E+S)
	30 + 30 + 0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The main course objective is to get students acquainted with the combinatorial way of thinking and proving. For this purpose it is necessary within the course to:
· describe and compare different forms of the pigeonhole principle and its generalization,
· analyse the fundamental counting principles of elements of finite sets and combinatorial countings,
· define binomial and multinomial coefficients and analyse their properties,
· define multiplicative functions and analyse examples of multiplicative functions,
· define and differ some recurrence problems and analyse methods for solving the problems,
· define and compare some combinatorial structures.

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing the course, the students are expected to:
· analyse and differentiate applications of the counting principles or forms of the pigeonhole principle (A5, B6, C6, D6, E4, F5),
· give an explanation for the chosen counting principle or the form of the pigeonhole principle and apply an adequate method while solving problems (A5, B6, C5, D5, E4, F5),
· describe multiplicative functions and analyse examples of multiplicative functions (A4, B5, C5, D5, E4, F5),
· analyse recurrence problems in solving combinatorial exercises while explaining used procedures (A5, B6, C5, D5, E4, F5),
· give an explanation for the use of binomial and multinomial coefficients in problem solving (A5, B6, C5, D5, E4, F5),
· formulate combinatorial interpretations for expressions while proving different statements (A6,B6,C6,D6,E4,F5),
· describe some combinatorial structures (A4, B5, C5, D5, E4, F5),
· mathematically prove validity of all procedures and formulas that are used within the course (A6, B6, C6, D6, E4, F5).

	1.4. Course content

	The fundamental counting principles. The pigeonhole principle. Ramsey's theorem. Permutations and combinations of sets and multisets. Binomial and multinomial coefficients. The principle of inclusion and exclusion. Multiplicative functions. Recurrence relations. Generating functions. Some combinatorial structures.

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work
	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
  Consultations, project strategies

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:18] [18:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	2.5
	Seminar paper
	
	Experiment
	

	Written exam
	0.5
	Oral exam
	1
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	1
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. D.Veljan: Kombinatorika i diskretna matematika, Algoritam, Zagreb, 2001.
2. M. Cvitković, Kombinatorika, zbirka zadataka, Element, Zagreb, 2001.

	1.11. Recommended literature (when proposing the program)

	1. D. Žubrinić, Diskretna matematika, Element, Zagreb, 1997.
2. D. Veljan, Kombinatorika s teorijom grafova, Školska knjiga, Zagreb, 1989.

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.





















	General information

	Lecturer
	

	Course title
	ICT in Mathematics

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	2.

	Credit values and modes of instruction
	ECTS credits / student workload
	5

	
	Hours (L+E+S)
	15+30+15



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The main course objective is the development of the mathematical and logical thinking and using CAS (Computer Algebra System) tools. For this purpose it is necessary within the course to:
· use CAS program as calculator,
· use CAS program to manipulate mathematical expressions,
· define and use functions, lists and additional packages,
· use CAS program in differential and integral calculus,
· plot using CAS program,
· use help system,
· program simple sequences to solve mathematical problems.

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing this course, the students are expected to be able to:
· solve mathematical problems with elementary and trigonometrical functions, vectors, matrices, differential and integral calculus using CAS program (A5, B5, C5, D5, E5, F5),
· plot the graph of a function using CAS program (A5, B5, C5, D5, E5, F5 ),
· write a procedural program which solves mathematical problems using CAS program (A6, B7, C6, D6, E6, F5),
· combine help system and Internet using CAS program (A6, B6, C6, D6, E5, F5),
· independently and critically use relevant and recent professional literature (A7, B7, C7, D6, E6, F5).

	1.4. Course content

	An overview of free CAS programs which can be used for solving mathematical problems.
In the selected CAS program students will learn about:
interface, CAS program as calculator, symbolic mathematics, functions and programs, lists, plotting and sound, files, advanced elements: expressions, operations with functions, patterns, transformation rules and definitions, structure of graphics and sounds, additional packages. Students will use CAS program to solve mathematical problems: numbers, mathematical functions, algebraic manipulations, integral calculus, series, limits, linear algebra. 

	1.5. Modes of instruction
	☒lectures
☒seminars and workshops
☒exercises
☒e-learning
☐field work



	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
  Consultations, project strategies

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).


	1.8. Evaluation of assessment[footnoteRef:19] [19:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	1
	Seminar paper
	1
	Experiment
	

	Written exam
	2
	Oral exam
	
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	1
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	Original manuals of used CAT programs.

	1.11. Recommended literature (when proposing the program)

	

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13. Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.



















	General information

	Lecturer
	

	Course title
	Euclidean Spaces

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	2.

	Credit values and modes of instruction
	ECTS credits / student workload
	5

	
	Hours (L+E+S)
	30+30+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	Objective of this course is to introduce basic properties of Euclidean spaces, i.e. to:
- define basic terms and properties of affine and Euclidean spaces,
- analyse various forms of plane equation,
- analyse the intersection and the sum of k-dimensional planes, their dimensions and describe their relation,
- analyse analytic geometry of affine space,
- define affine coordinates and describe a transformation of coordinates,
- describe convex sets, define and distinguish parallelotopes and simplexes as subsets of an affine space,
- analyse affine transformations and their properties, including the analytic approach,
- analyse analytic geometry and isometries of Euclidean spaces,
- analyse the volume of parallelotopes and simplexes,
- define isometric operators and symmetry groups.

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing this course students are expected to be able to:
· distinguish terms of affine and Euclidean spaces and apply and understand adequate methods while solving problems (A6, B5, C6, D6, E5, F5),
· determine the corresponding equation of k-dimensional plane in affine space (A5, B5, C6, E5, F4),
· distinguish mutual relations of k-dimensional planes and determine their intersection and sum in affine space (A6, B6, C5, D6, E5, F6),
· apply and understand analytic geometry of affine space and transformation of coordinates (A6, B6, C5, D5, E5, F5),
· classify basic convex sets in n-dimensional affine space and apply and understand adequate methods while solving problems (A5, B6, C6, D5, E5, F5),
· apply and understand properties of affine mappings while solving problems (A5, B6, C6, D5, E5, F5),
· analyse properties and mapping of n-dimensional Euclidean space, especially isometries of Euclidean space and isometric operators (A6, B6, C6, D5, E6, F6),
· apply and understand the properties, methods and formulas while solving problems (A6, B6, C5, D5, E5, F4),
· mathematically prove validity of procedures and formulas that are used within this courses (A7, B6, C6, D6, E5, F5)


	1.4. Course content

	Definition of affine and Euclidean spaces. Affine subspaces (planes). The intersection and the sum of affine subspaces and their dimensions. Parallel planes. Coordinates. Transformation of coordinates. Equation of a hyperplane and a line. Convexity. Half spaces. Parallelotopes. Simplexes. Affine mappings. Translations. 
Euclidean spaces. Distance between two points. Angle between two lines, and between a line and a k-dimensional plane. Orthogonal planes. Distance between a point and a k-dimensional plane. Angle between two planes. Volume of a parallelotope and a simplex. Isometries. Isometric operators. Group of isometries. Translations and central symmetry. Rotation. Decomposition of isometric theorem.

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work



	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
  Consultations, project strategies

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:20] [20:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	1.5
	Seminar paper
	
	Experiment
	

	Written exam
	1.8
	Oral exam
	1.1
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	0.6
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. S. Kurepa: Konačno-dimenzionalni vektorski prostori i primjene, Liber, Zagreb, 1992.
2. M. Polonijo et al., Euklidski prostori, skripta, http://web.math.hr/nastava/eukl/EP.pdf

	1.11. Recommended literature (when proposing the program)

	1. M. Audin, Geometry, Springer-Verlag, Heidelberg, 2002.
2. D. M. Bloom, Linear Algebra and Geometry, Cambridge University Press, Cambridge, 1988.
3. K. W. Gruenberg, A. J. Weir, Linear Geometry, Springer, New York, 1977.
4. P. J. Ryan, Euclidean and non-Euclidean Geometry – an analytic approach, Cambridge Univ. Press, Cambridge, 1991.

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.








	General information

	Lecturer
	

	Course title
	Mathematical logic

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	2.

	Credit values and modes of instruction
	ECTS credits / student workload
	5

	
	Hours (L+E+S)
	30+30+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The main course objective is to get students acquainted with basic notions of mathematical logic. Logical inferring is the basis for mathematical reasoning. This course will acquaint the students with:
· formal mathematical logic
· separation of syntax and semantics and their relation, through basics of propositional and predicate logic
· substantial understanding of strict mathematical proofs, theorems and notions of mathematical objects, through formal deductive systems.

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing this course, the students are expected to be able to understand and apply basic notions of mathematical logic: 
· describe the notion of a formula and formulate interpretation of a formula in propositional and predicate logic (A6, B6, D5, E5, F6)
· formulate and analyse the notions of valid, satisfiable, refutable formula and contradiction, as well as implication and equivalence of formulas in propositional and predicate logic (A6, B6, D5, E5, F6)
· analyse expressability of logical connectives (A6, B6, D5, E5, F6)
· construct normal forms for formulas of propositional logic (A6, B6, D5, E5, F6)
· construct prenex normal forms for formulas of predicate logic (A6, B6, D5, E5, F6)
· formulate the notion of a proof and theorem in Hilbert formal system and natural deduction system, and describe the main corresponding metatheorems (A6, B6, D5, E5, F6)
· analyse and construct deductions in natural deduction system for propositional logic (A6, B6, D5, E5, F6)
· explain the role of mathematical logic in mathematics as a science, historical and intuitive importance of propositional logic and the reasons for introductions of stronger logical theories, especially first order logic (A6, B6, D5, E5, F6)
· describe the main metatheorems and limitations of first order logic (A5, B5, D5, E5, F6)
· mathematically prove foundations of the procedures and theoretical results used within this course (A6, B6, D5, E5, F6)

	1.4. Course content

	Classical propositional logic: syntax and semantics. Logical connectives. Disjunctive and conjunctive normal form. Craig lemma. Validity tests. 
Hilbert’s formal system and natural deduction system: consistent and complete sets of formulas, deduction theorem, soundness theorem, completeness theorem, compactness theorem. Limitations of propositional logic.
First order logic: syntax and semantics. Prenex normal form. Truth trees. Main meta-theorems and limitations of first order logic.

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work


	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
                      Consultations

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:21] [21:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	0.5
	Seminar paper
	
	Experiment
	

	Written exam
	 2
	Oral exam
	1.5
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	1
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. M.Vuković: Matematička logika, Element, 2009.

	1.11. Recommended literature (when proposing the program)

	1. A.G.Hamilton: Logic for Mathematicians, Cambridge, University Press, 1988. 
2. E.Mendelson: Introduction to Mathematical Logic, (D.van Nostrand Reihold Company,New York),1964. 
3. Joel V.Robbin: Mathematical Logic, (W.A.Benjamin Inc.,New York),1969.

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.











	General information

	Lecturer
	

	Course title
	Seminar I - Geometrical constructions

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	2.

	Credit values and modes of instruction
	ECTS credits / student workload
	3

	
	Hours (L+E+S)
	0+0+30



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The main objectives of this course are to:
· introduce various topics from geometry that are not elaborated in detail in other courses, within the students’ seminars,
· develop the ability to use mathematical terminology and language properly in oral expression,
· develop the ability to use geometry equipment for the constructions.

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing the course, students should be able to:
· present mathematical content using teaching aids and facilities (B6, C6, D6, E5, F5),
· express themselves accurately and fluently in spoken form of communication in the language of teaching and in the official language (D6),
· use different communication tools and forms (D5),
· choose an apropriate geometrical construction for solving constructive problems (A5, B5, C5, D5, E4, F5),
· perform a construction by using geometry equipment (C6, E5),
· analyse and differentiate methods and constructions introduced within the course (A4, B5, C5, D5, E4, F5).

	1.4. Course content

	Elementary constructions with ruler and compass, Method of locus, Method of reflection, Method of central symmetry, Method of rotation, Method of translation, Method of inverse, Algebraic method, Constructions of regular polygons, Conics, Geometrical constructions in bounded plain, Hilbert’s constructions, Mohr-Mascheroni’s constructions, Poncelet Steiner’s constructions, Classical problems, Solvability constructions with ruler and compasses, Solvability constructions of regular polygons.

	1.5. Modes of instruction
	☐lectures
☒seminars and workshops
☐exercises
☐e-learning
☐field work



	☒independent work
☐multimedia and the internet
☐laboratory
☐tutorials
☐other


	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to write and explain to the class their own seminars, where a significant part of the grade depends on the proper use of the geometry equipment. Students are also obligated to regularly attend other students’ displays and participate actively in their analysis. 


	1.8. Evaluation of assessment[footnoteRef:22] [22:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points 
corresponds to the course credit value. Add new categories, if necessary.



] 


	Class attendance & class participation
	1
	Seminar paper
	1.5
	Experiment
	

	Written exam
	0.5
	Oral exam
	
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester. Total number of points student can earn during the semester is 100 (evaluating the activities identified in table above). The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	3. D. Palman: Geometrijske konstrukcije, Element, Zagreb
4. Palman: Trokut i kružnica, Element , Zagreb, 1994.

	1.11. Recommended literature (when proposing the program)


	1. B. Pavković, D. Veljan: Elementarna matematika I, Tehnička knjiga, Zagreb, 1992.
2. B. Pavković, D. Veljan: Elementarna matematika II, Školska knjiga, Zagreb, 1995.

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.



















	General information

	Lecturer
	

	Course title
	Complex Analysis

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	2.

	Credit values and modes of instruction
	ECTS credits / student workload
	7

	
	Hours (L+E+S)
	45+30+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The main objective of this course is to get students acquainted with:
- the properties of complex functions of complex variables
- the notion, properties and methods of computation of the curve integrals 
- the notion of Laurent series and the Residue theorem.

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing this course, the students are expected to be able to:
· apply the properties of complex functions of complex variable
· describe the notion of the curve integral and apply the methods of computation
· describe and explain the concept of Taylor and Laurent series and classify the singularities of a given function
· state and explain the Residue Theorem and apply the theorem to calculate integrals
· mathematically prove validity all the procedures and formulas used within the course.

	1.4. Course content

	Holomorphic functions. Cauchy- Riemann’s conditions. Elementary functions. Cauchy’s Theorem. Curve index. Cauchy’s Integral Formula. Morera’s Theorem. Function series. Derivation and integration of function series. Power series. Liouville’s Theorem. Laurent series. Singularities and their classification. The Residue Theorem and its applications. Poles of meromorphic finctions. Rouche’s Theorem. Open Map Theorem. Maximum modules principle. Schwartz’s Lemma. 

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work



	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
  Consultations, project strategies

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:23] [23:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	2
	Seminar paper
	
	Experiment
	

	Written exam
	2
	Oral exam
	2
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	1
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. H. Kraljević, S. Kurepa, Matematička analiza IV (funkcije kompleksne varijable), Tehnička 2. knjiga, Zagreb, 1984. 
2. S. Lang, Complex Analysis, Springer, 2003. 


	1.11. Recommended literature (when proposing the program)

	1. M. J. Albowitz, A. S. Fokas,Complex variables, Introduction and application, Cambridge University Press, 2003. 
2. J. Bak, D. J. Newman, Complex Analysis, Springer, 2010. 


	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.





















	General information

	Lecturer
	

	Course title
	Discrete Mathematics

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	2.

	Credit values and modes of instruction
	ECTS credits / student workload
	5

	
	Hours (L+E+S)
	30+30+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	Goal of this course is introduction of graph theory and background combinatorial tools. For that purpose, it is necessary within the course to:
· Define and analyse basic properties of graph theory,
· Define and analyse basic properties of connectivity in graphs,
· Describe problem of finding shortest path in graph and analyse algorithms to find that path (Dijkstra’s algorithm, Floyd algorithm),
· Define Eulerian and Hamiltonian graphs and analyse their properties,
· Describe minimum spanning tree problem and analyse solution algorithms (Kruskal’s algorithm, Prim’s algorithm),
· Define and analyse properties of graph colouring and related problems,
· Define planar graphs and analyse their properties,
· Analyse polyhedral graphs and describe their properties,
· Analyse and describe other algorithms. 

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing this course, the students are expected to be able to:
· Define and analyse properties of graphs and apply them to solve problems. (A7, B6, C6, D6, E5, F5)
· Analyse problems of graph connectivity and corresponding properties. Apply properties of different types of graph walks to solve problems. (A7, B6, C6, D6, E5, F5)
· Analyse and apply algorithms to find shortest path in graphs. (A6, B7, C6, D5, E4, F5)
· Analyse Eulerian and Hamiltonian graphs, apply definitions and properties for problem solving. (A6, B6, C6, D6, E5, F5)
· Solve problems of finding minimum spanning tree with algorithms. (A6, B7, C6, D5, E4, F5)
· Analyse and apply methods for solving problems of graph colouring. (A6, B6, C6, D6, E5, F5)
· Apply properties of planar graphs in problem solving. (A7, B6, C6, D6, E5, F5)
· Analyse polyhedral graphs and describe their properties. Give conditions for existence of regular polygon and polyhedron. (A7, B6, C6, D6, E4, F5)
· Describe and compare different algorithms for problem solving. (A6, B7, C7, D5, E4, F5)
· Give proofs of methods used in course. (A7, B6, C6, D6, E5, F5)

	1.4. Course content

	Introduction. Definition and basic properties of graphs. Incidence and adjacency matrices. Vertex degree. Walks, paths, cycles. Shortest path algorithms. Trees. Minimal spanning tree problems. Euler’s path and Hamilton’s cycle. Weighted graph. Travelling salesman problem. Chinese postman problem. Graph connectivity. Reliable communication network. Graph colouring. Brooks’ and Vizing’s theorem. Chromatic polynomial. Planar graphs. Euler’s formula. Polyhedral graphs.

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work



	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
  

	1.6. Comments
	The program is correspondent to the program of other mathematical courses, especially to Combinatorics. The program is also correlated with courses of computer science: Algorithms and data structures and Formal languages
and compilers.

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:24] [24:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	1.5
	Seminar paper
	
	Experiment
	

	Written exam
	1.8
	Oral exam
	1.1
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	0.6
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. D. Veljan: Kombinatorika i diskretna matematika, Algoritam, Zagreb, 2001.

	1.11. Recommended literature (when proposing the program)

	1. N. Biggs: Discrete Mathematics, Clarendon Press, Oxford, 1989. 
2. R. Diestel: Graph Theory, Second edition, Springer-Verlag, New York, 2000. 
3. R. Balakrishnan, K. Ranganathan: A Textbook of Graph Theory, Springer-Verlag, Heidelberg, 2000. 
4. R. Balakrishnan: Schaum's outline of Graph Theory: Included Hundreds of Solved Problems, McGraw-Hill, New York, 1997. 
5. C. L. Liu: Elements of Discrete Mathematics, McGraw-Hill, New York, 1987. 
6. L. Lovasz: Combinatorial Problems and Exercises, North-Holland, Amsterdam, 1979. 
7. F. Robert: Applied Combinatorics, Prentice Hall, Englewood Cliffs, 1984.

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.




	General information

	Lecturer
	

	Course title
	Set Theory

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	2.

	Credit values and modes of instruction
	ECTS credits / student workload
	6

	
	Hours (L+E+S)
	30+30+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The main course objective is to get students acquainted with:
· basic notions of intuitive set theory;
· basic notions of infinity in set theory;
· basic notions and principles of cardinal arithmetic;
· basic notions of ordinal numbers and ordinal arithmetic;
· problematics of the intuitive set theory (paradoxes).

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing this course, the students are expected to be able to understand and apply basic notions of set theory, i.e.:
· describe the notion of a set, to present the problematics of the intuitive set theory and the need for axiomatization in set theory  (A6, B6, E5, F6)
· describe basic set operations and operations of generalized union and intersection of sets (A7, B7, D5, E5, F6)
· formulate the notion of relation and function and classify them according to their properties (A7, B7, D5, E5, F6)
· formulate the notion of finite and infinite set, denumerable and non-denumerable set and argument their classification accordingly (A6, B6, D5, E5, F6)
· formulate the notion of cardinal numbers, argument cardinality of different examples of sets and apply theorems on arithmetics and ordering of cardinal numbers (A6, B6, D5, E5, F6)
· formulate the notion and analyse similarity mappings and ordering characterization of some of the well-known sets of numbers (A6, B6, D5, E5, F6)
· formulate the notion of ordinal number, argument the difference and comparison of ordinal numbers (A6, B6, D5, E5, F6)
· argument the application of theorems of arithmetic and ordering of ordinal numbers on different examples of sets (A6, B6, D5, E5, F6)
· mathematically prove procedures and formulas used within this course (A6, B6, D5, E5, F6).

	1.4. Course content

	Introduction. Intuitive notion of set. Sets and classes. Algebra of sets. Set operations of union and intersection. Complement and De Morgan laws. Power set. Cartesian product of sets. Relations. Binary relations. Equivalence relation. Partial order relation. Well-ordered sets. Transfinite induction principle. Functions. Equivalent sets. Finite and infinite sets. Denumerable and non-denumerable sets. Cardinal numbers. Ordering of cardinal numbers. Cardinal arithmetic. Similarity mappings and order types. Similarity mapping on well-ordered sets. Ordinal numbers. Ordinal arithmetic and ordering of ordinal numbers. Paradoxes in intuitive set theory and the need for axiomatization of the set theory.

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work


	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
  Consultations, project strategies

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:25] [25:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	1
	Seminar paper
	
	Experiment
	

	Written exam
	 2
	Oral exam
	2
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	1
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. P. Papić: Uvod u teoriju skupova, HMD, Zagreb, 2000. 
2. S. Lipschutz: Set Theory and Related Topics, McGraw Hill, New York, 1964.

	1.11. Recommended literature (when proposing the program)

	1. M. Vuković: Teorija skupova, skripta PMF, Zagreb, 2013. 
2. H. B. Enderton: Elements of Set Theory, Academic press, New York, 1977. 
3. A. Levy: Basic Set Theory, Springer 1979.

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.














	General information

	Lecturer
	

	Course title
	Introduction to Probability and Mathematical Statistics

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	 2.

	Credit values and modes of instruction
	ECTS credits / student workload
	6 

	
	Hours (L+E+S)
	 30 + 45 + 0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	Main course objective is to get students acquainted with basic ideas, results and methods of probability theory and mathematical statistics. For that purpose it is necessary within the course to: 
· define probability and analyse its properties
· describe basic examples of probability spaces
· define conditional probability and analyse its properties
· describe Bernoulli trials
· define random variables and their probability density and distribution functions
· describe various examples of probability distributions
· define and analyse numerical characteristics of probability distributions
· enable students for independent usage of computer program for statistical data analysis.

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing this course students should be able to: 
· apply probability properties in problem solving (A6, B6, D2, E4, F5)
· apply combinatorial methods in solving probability problems (A6, B6, D1, E4, F5)
· solve problems using conditional and geometric probability (A6, B6, D2, E4, F5)
· solve problems using properties of random variables (A6, B6, D1, E4, F5)
· analyse laws of large numbers (A6, B6, D2, E4, F5)
· analyse basic probability models and distributions (A6, B6, D2, E4, F5)
· formulate basic notions of descriptive statistics (A6, B6, D2, E4, F5)
· using a computer, conduct statistical data analysis and hypothesis testing (A6, B6, D2, E5, F5)
· mathematically prove foundation of procedures and formulas which they use within the course (A7, B7, D2, E4, F5).


	1.4. Course content

	Probability space. Conditional probability. Independence of events. Total probability theorem. Bayes’ theorem. Geometric probability. Bernoulli trials. Random variables. Mathematical expectation and variance. Density functions. Distribution functions. Random vectors. Laws of large numbers. Probability generating functions. Continuous random variables. Descriptive statistics. Measures of central tendency. Measures of dispersion. Measures of shape. Time series. Hypothesis testing. 

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work


	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
 

	1.6. Comments
	Exercises in this course will be performed in an auditory form (30 hours) and on computers (15 hours).

	1.7. Student requirements

	Students are required to attend classes regularly and actively participate in them, they are required to achieve a certain number of points during the semester and to pass the final exam (details will be listed in the executive program).

	1.8. Evaluation of assessment[footnoteRef:26] [26:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	2
	Seminar paper
	
	Experiment
	

	Written exam
	2
	Oral exam
	1.5
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	0.5
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and in the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homeworks etc.) and in the final exam. 
Total number of points student can achieve during the semester is 70, while in the final exam student can achieve 30 points. The detailed work out of monitoring and evaluation of students' work will appear in the executive program.

	 1.10. Required literature (when proposing the program)

	3. N. Sarapa, Teorija vjerojatnosti, Školska knjiga, Zagreb, 2002. 
4. N. Sarapa, Vjerojatnost i statistika, I i II dio, Školska knjiga, Zagreb, 1993.

	1.11. Recommended literature (when proposing the program)

	2. W. Feller, An Introduction to Probability Theory and Its Application, J.Wiley, New York, 1966. 
3. M. Papić, Primijenjena statistika u MS Excelu, Zoro, Zagreb, 2012. 
4. I. Sošić, Primijenjena statistika, Školska knjiga, Zagreb, 2004. 
5. T. Pogany, Teorija vjerojatnosti, zbirka riješenih ispitnih zadataka, Sveučilište u Rijeci, Odjel za pomorstvo, Rijeka, 1999. 
6. M. Spiegel, J. Schiller, R. A. Srinivasan, Probability and Statistics, Schaum's outline series, McGraw-Hill Book, Company, New York, 2000. 

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of   the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.




	General information

	Lecturer
	

	Course title
	Differential equations 

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	2.

	Credit values and modes of instruction
	ECTS credits / student workload
	6

	
	Hours (L+E+S)
	30+30+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	Course objective is to get students acquainted with the basics of the theory of ordinary differential equations. 
In order to achieve that, the following units are presented to students: 
· ordinary differential equations of the first order: the existence and uniqueness of the solution, 
· types of first order differential equation and their solving methods: equations with separated variables, homogeneous and exact equations, linear, Bernoulli, Ricatti and Lagrange equations, 
· ordinary differential equations of higher order: equations solvable by the highest derivation, linear homogeneous and nonhomogeneous equations and equations with constant coefficients, 
· systems of differential equations: normal systems and systems of linear differential equations, existence and uniqueness of solutions,
· partial differential equations: concept, classification and basic examples.

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing this course (attending the lectures and passing the final exam), the students should be able to: 
· analyse the differential equation and determine the existence and uniqueness of the solution (A6, B6, E4, F5), 
· differentiate and understand the types of first-order differential equations and apply different methods of solving accordingly (A6, B6, E4, F5), 
· analyse higher order differential equations and apply different methods of their solving (A6, B6, E4, F5), 
· solve systems of differential equations and analyze their solutions (A6, B6, E4, F5),
· apply differential equations in physics (A7, B6, E4, F5) 
· analyse and solve some examples of partial differential equations with different initial and marginal conditions (A6, B6, E4, F5), 
· mathematically prove the foundations of procedures and formulas used in this course (A6, B6, E4, F5). 

	1.4. Course content

	Ordinary differential equations of the first order: the concept of solution, the field of directions, the integral curves, the theorem of existence and uniqueness of the solution; elementary methods of solving; equations with separated variables, homogeneous equations, linear equations, exact equations and equations that are reduced to them by integrating factor. Ordinary differential equations of higher order: equations solved by the highest derivation; systems of ordinary differential equations, reduction to the normal system of the first order; the theorem of existence and uniqueness of the solution. Linear differential equations and equations with constant coefficients; the theorem of existence and uniqueness for the system of linear equations, the method of variation of constants. Partial differential equations, classification of linear differential equations of the second order and canonical form. Basic equations of mathematical physics. Wave Equation, Heat Equation, and Laplace Equation. 


	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work



	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
  

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:27] [27:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	1
	Seminar paper
	
	Experiment
	

	Written exam
	2.5
	Oral exam
	1.5
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	1
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. Pontrjagin: Obyknovennye differencialnye uravnenina, Nauka, Moskva, 1970. 
2. G. Birkhoff, G. C. Rota: Ordinary differential equations, Blaisdell, Waitham, Mass, 1969. 
3. Shair Ahmad, Antonio Ambrosetti: A Textbook on Ordinary Differential Equations, Springer, 2014. 

	1.11. Recommended literature (when proposing the program)

	1. C. R. Wylie: Differential equations, Mc Graw Hill, New York , 1979. 
2. I. Aganović, K. Veselić: Linearne diferencijalne jednadžbe, Element, Zagreb, 1997. 

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.










	General information

	Lecturer
	

	Course title
	Metric Spaces

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	3.

	Credit values and modes of instruction
	ECTS credits / student workload
	5

	
	Hours (L+E+S)
	30+30+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The main course objective is to introduce students to the basic notions, results and methods of mathematical analysis in metric and topological spaces, enabling them for their applications. In order to achieve this, in this course we need to:
· define metric spaces, describe examples of introducing metric function and give two kinds of equivalences of metrics  
· define topological spaces, open sets and basis for topology, as well as topology induced by metric
· define notions of interior and closure of a set
· define and describe examples of direct product of metric spaces and subspaces of metric spaces
· define separation axioms in topological spaces, prove that these are true in metric spaces
· define countability axioms and separable space, check which of these are satisfied in metric spaces
· define convergence of a sequence of points in a metric space, Cauchy sequences, completeness of space, accumulation point for a sequence
· define continuity and uniform continuity for a function between metric spaces, define sequences of functions, convergence and uniform convergence for a sequence of functions
· define connectedness and compactness for topological spaces, and introduce characterisations of compactness in metric and Euclidean spaces.


	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing this course and passing the examination, students will be able to:
· Test if a given function is a metric function, state examples of metric spaces, analyse if the given metrics are topologically or uniformly equivalent (A6, B6, C6, D6, E4, F5)
· Analyse if a family of sets defines a topology, or a basis for a topology (A6, B6, C6, D6, E4, F5)
· Solve problems of determining interior and closure of a set in a topological or a metric space (A6, B6, C6, D6, E4, F5)
· Construct a metric space as a product of other metric spaces, or by taking a subspace of a metric space (A7, B7, C6, D6, E4, F5)
· Analyse if a topological space satisfies separation axioms, and demonstrate that a metric space satisfies all separation axioms (A6, B6, C6, D6, E4, F5)
· Check if a metric space satisfies 1st and 2nd countability axiom, and if it is separable (A6, B6, C6, D6, E4, F5)
· Analyse convergence of a sequence of points, and determine the accumulation points for a sequence of points, distinguish between convergent sequences and Cauchy sequences, check if a space is complete (A7, B6, C6, D6, E4, F5)
· Investigate continuity and uniform continuity of a function between metric spaces, differentiate between ordinary and uniform convergence of a sequence of functions (A7, B6, C6, D6, E4, F5)
· Analyse if a space is connected and compact, compare different characterisations of compactness (A6, B6, C6, D6, E4, F5)

	1.4. Course content

	Metric spaces, definition and basic properties. Examples of metric spaces. Bounded and totally bounded spaces. Topological spaces. Equivalent metrics. Direct product of spaces. Subspace of a metric space. Basis for a topology. Interior and closure of a set. Countability axioms and separable spaces. Product and quotient of spaces. Separation axioms. Convergent sequences. Subsequences, accumulation points and convergence. Sequences of functions. Cauchy sequences. Completeness of metric spaces. Banach fixed point theorem. Continuous functions. Uniform continuity. Connectedness. Compactness. Characterisation of compactness in metric spaces. Compactness in Rn.

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work



	☒independent work
☐multimedia and the internet
☐laboratory
☐tutorials
☐other
  Consultations, project strategies

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:28] [28:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	1.6
	Seminar paper
	
	Experiment
	

	Written exam
	2
	Oral exam
	1
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	0.4
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	S. Mardešić, Matematička analiza u n-dimenzionalnom realnom prostoru I, Školska knjiga, Zagreb, 1974. (In Croatian)

	1.11. Recommended literature (when proposing the program)

	1. Schaum's outline series, Theory and Problems of General Topology, McGraw-Hill book company, USA, 1965.
2. M. Mršević, Zbirka rešenih zadataka iz topologije, Naučna knjiga, Beograd, 1977.

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.







	General information

	Lecturer
	

	Course title
	Introduction to Numerical Mathematics

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	3

	Credit values and modes of instruction
	ECTS credits / student workload
	5

	
	Hours (L+E+S)
	30+30+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The main course objective is to get students familiar with the basic methods in numerical mathematics and applications of those methods. For this purpose it is necessary within the course to:
· Describe and analyse numerical errors,
· Describe different ways of optimization of codes which we use for numerical calculations
· Describe problems which are solved using numerical methods for function interpolation
· Define and differentiate interpolation polynomials, analyse their properties and apply them to particular examples
· Describe the way of function interpolation using polynomial function, analyse properties of that interpolation and apply them to particular examples
· Determine errors of interpolation polynomials, and determine advantages and disadvantages of all elaborated interpolation polynomials
· Describe numerical methods for solving non-linear equations, analyse their properties and apply methods to particular examples
· Describe numerical methods for solving algebraic equations, analyse their properties and apply methods to particular examples
· Describe numerical methods for calculating definite integrals, analyse their properties and apply methods to particular examples
· Describe numerical methods for solving ordinary differential equations, analyse their properties and apply methods to particular examples
· Demonstrate the use of modern computers with the purpose of solving different problems in numerical mathematics, especially the ones presented in the course, and draw students’ attention to specific optimization of programmed algorithms with the purpose of getting as precise results as possible


	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing the course, the students are expected to:
· Critically analyse the problem of interpolation approximation for given function (A7, B6, C5, D5, E4, F5)
· Apply and explain the algorithm some of the interpolation polynomials (A6, B6, C6, D5, E4, F5)
· Analyse the results derived by methods of interpolation and evaluate the error (A6, B6, C6, D5, E4, F5)
· Differentiate interpolation of a function using polynomial and interpolation of a function using polynomial function by parts, and analyse advantages and disadvantages of each method (A6, B4, C6, D5, E4, F5)
· Apply and understand interpolation using linear and cubic spline on a given problem and analyse the results (A6, B4, C7, D5, E4, F5)
· [bookmark: __DdeLink__11067_2143927675]Apply and explain the methods in approximate solving of algebraic and non-algebraic equations and estimate the errors (A6, B6, C5, D5, E4, F5)
· Apply and explain the methods for approximate integration when solving definite integrals (A6, B4, C7, D5, E4, F5)
· Differentiate numerical methods for solving ordinary differentiate equations and apply methods for solving ordinary differential equations to particular problems, and analyse the results (A6, B4, C6, D5, E4, F5)
· Apply methods elaborated in the course to solving particular problems by using software and contemporary computers (A6, B6, C5, D5, E4, F5)
· Mathematically prove validity of all procedures and formulas that are used within the course (A6, B4, C6, D5, E4, F5)

	1.4. Course content

	Rounding errors and types of errors. Finite arithmetics. Solving the system of linear equations: conditionality of linear equations, solving triangle sytems, Gauss's method of elimination, LU-decomposition. Interpolation. Interpolation polynomials: Newton's, Lagrange's, Chebyshev's and cubic spline polynomial. Estimation of error and convergence. Finding the root of a real function: iteration method, Newton's method, secant method. Finding the root of a polynomial. Numerical integration: Newton-Cotes's formulas, trapezoidal rule, Simpson's formula. Numerical solving of ordinary differential equations: Euler's method, Runge-Kutta method, method of discretization. Stability of numerical algorithms on contemporary computers.

	1.5. Modes of instruction
	☒lectures
☒seminars and workshops
☒exercises
☒e-learning
☐field work



	☒independent work
☒multimedia and the internet
☐laboratory
☒tutorials
☐other
  Consultations, project strategies

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:29] [29: 	 IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	1.5
	Seminar paper
	0.5
	Experiment
	

	Written exam
	1.5
	Oral exam
	1.5
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. Rudolf Scitovski, Numerička matematika, Elektortehnički fakultet, Osijek 1999.
2. J. Stoer, R. Bulirsch: Introduction to Numerical Analysis, second edition, Springer-Verlag, New York, 1991.
3. W. A. Smith: Elementary Numerical Analysis, Harper Row Publishers, New York, 1979.

	1.11. Recommended literature (when proposing the program)

	1. Ivan Ivanšić: Numerička matematika, Element, Zagreb, 1999.
2. H. Rutishauser: Vorlesungen uber numerische Mathematik I, Birkhauser, Verlag, Basel, 1976.
3. M. Rogina, S. Singer, S. Singer: Numerička matematika, Zagreb 2002., on-line

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.












































	General information

	Lecturer
	

	Course title
	Geometry

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	3.

	Credit values and modes of instruction
	ECTS credits / student workload
	5

	
	Hours (L+E+S)
	30+30+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	Main goal of this course is to introduce different models of Euclidean and non-Euclidean geometry. For that purpose it is necessary within the course to:
· introduce history of geometry and axioms of Euclidean geometry,
· describe and compare different geometries,
· describe models of introduced geometries,
· classify isometries of plane in Euclidean and non-Euclidean geometries.

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing this course, the students are expected to be able to:
· define Euclidean plane trough axioms and explain the historical context (A6, B6, C6, D6, E4, F5),
· compare Euclidean and non-Euclidean plane geometries and their models (A5, B6, C6, D6, E4, F5),
· understand adequate methods while solving basic geometry problems in Euclidean plane (A5, B5, C5, D5, E4, F5),
· understand adequate methods while solving basic geometry problems in spherical and projective plane (A5, B5, C5, D5, E4, F5),
· understand adequate methods while solving basic geometry problems in hyperbolic plane (A5, B5, C5, D5, E4, F5)
· classify isometries in Euclidean and non-Euclidean planes (A6, B6, C6, D6, E4, F5),
· understand adequate methods while solving problems applying spherical trigonometry(A5, B5, C5, D5, E4, F5),
· [bookmark: __DdeLink__1023_469355527]mathematically prove validity of all procedures and formulas that are used within the course (A6, B6, C6, D6, E4, F5).

	1.4. Course content

	History of geometry. Axioms of Euclidean geometry of plane. A model of Euclidean plane: points, lines, incidence, distance, isometries. A model of spherical plane: points, lines, incidence, distance, spherical trigonometry, isometries. A model of projective plane: points, lines, incidence, homogeneous coordinates, Desargues' theorem. Papus' theorem. A model of hyperbolic plane: points, lines, incidence, distance, isometries.

	1.5. Modes of instruction
	☒lectures
☒seminars and workshops
☒exercises
☒e-learning
☐field work



	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
  Consultations, project strategies

	1.6. Comments
	

	1.7. Student requirements

	Student are obligated to attend classes, actively participate in any form of work required by executive plan, gather minimal required number of points through activities defined in executive plan, and pass the final exam.  

	1.8. Evaluation of assessment[footnoteRef:30] [30: 	 IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	1.5
	Seminar paper
	
	Experiment
	

	Written exam
	1.8
	Oral exam
	1.3
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	0.4
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (written exams, on-line quizzes, home works, etc.) and in the final exam. Total number of points student can achieve during the semester is 70, while in the final exam student can achieve 30 points. The detailed work out of monitoring and evaluation of students' work will appear in the executive program.

	 1.10. Required literature (when proposing the program)

	1. I. Fetisov, O euklidskoj i neeuklidskim geometrijama, Školska knjiga, Zagreb, 1981.
2. P. J. Ryan, Euclidean and non-Euclidean Geometry – an Analytic Approach, Cambridge Univ. Press, Cambridge, 1991.

	1.11. Recommended literature (when proposing the program)

	1. Euclides, Elementi 1 - 6, prevela M. Hudoletnjak Grgić, Kruzak d.o.o., Zagreb, 1999.
2. Z. Hanžek, Sferna trigonometrija, Geodetski fakultet, Zagreb, 1983.
3. K. Horvatić, Linearna algebra, I. dio, Matematički odjel PMF - a Sveučilišta u Zagrebu i Hrvatsko matematičko društvo, Zagreb, 1995.
4. M. Polonijo, D. Crnković, T. Ban Kirigin, M. Bombardelli, Z. Franušić, R. Sušanj, Euklidski prostori (skripta)
5. Znam, Š, i ostali, Pogled u povijest matematike, Tehnička knjiga, Zagreb, 1989.

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.













	General information

	Lecturer
	

	Course title
	Programming

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	3.

	Credit values and modes of instruction
	ECTS credits / student workload
	5

	
	Hours (L+E+S)
	30+30+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The main course objective is to provide comprehension of advanced concepts and methods in programming. The course covers topics related to advanced methods of algorithm development and implementation, using pointers, dynamic memory allocation and basic principles of object-oriented programming and design. The course objective is to make students capable for the development of more complex and sophisticated programs.

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing this course (attending the lectures and passing the final exam), the students are expected to be able to:
· Formulate, code, test, correct, read and analyse more complex programs.
· Shape and implement functions with the appropriate way of transmitting arguments.
· Choose the appropriate types of data for the given data problem to effectively store the input data and implement the selected organizing of data. 
· Explain the possible applications and effectiveness of using pointers and smart pointers in programming.
· Make efficient storage of data in memory and perform it by dynamically allocating memory.
· Apply and explain the concept of a linked list.
· Select the appropriate implementation of the linear (general list, stack and row) abstract data type for the default program problem, implement it.
· Construct the implementation of the created object model using concepts of inheritance, encapsulation, polymorphism and abstraction. 

	1.4. Course content

	Basic features of the C ++ programming language. Syntax and semantics of C ++. Fields and structures. Transfer of arguments into function (transfer by value, referral transfer). Advanced techniques for programming and implementing more complex algorithms. Standard libraries. Pointers. Transfer of arguments to functions using pointers. Pointers and fields. The arithmetic of pointers. Dynamic memory allocation. Memory management. Smart pointers. Linked lists. Stack and row. Basic principles of object-oriented programming and formatting.

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☐e-learning
☐field work


	☒independent work
☐multimedia and the internet
☒laboratory
☐tutorials
☐other
  

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:31] [31: 	 IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	2
	Seminar paper
	
	Experiment
	

	Written exam
	1
	Oral exam
	
	Essay
	
	Research work
	

	Project
	0.5
	Continuous assessment
	1
	Presentation
	
	Practical work
	0.5

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. Šribar, Julijan, and Boris Motik. Demistificirani C++. Element, 2006.

	1.11. Recommended literature (when proposing the program)

	1. B. Stroustrup, The C++ Programming Language, Addison Wesley, 2000.
2. Prata, Stephen. C++ primer plus. Addison-Wesley Professional, 2011.

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13. Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.















	General information

	Lecturer
	

	Course title
	Algebraic Structures

	Program
	Undergraduate course in mathematics

	Course status
	Compulsory

	Year
	3.

	Credit values and modes of instruction
	ECTS credits / student workload
	6

	
	Hours (L+E+S)
	30+30+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The aim of the course is to give students the basic knowledge on algebraic structures. For that purpose it is necessary within the course to:
· describe and distinguish algebraic structures with one and two binary operations,
· describe and distinguish different examples of some algebraic structures and analyze their properties,
· for a specific algebraic structure describe and distinguish the substructure and the other structures associated with the initial structure and analyze their properties,
· define and describe algebraic structures mappings and analyze the properties of these mappings,
· define Sylow subgroups and analyze the properties of these subgroups,
· define group action and permutation groups and analyze their properties,
· define and distinguish modules and algebras.

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing this course students should be able to: 
· analyse the basics of group theory (A6, B6, C4, D3, E3, F3)
· analyse examples of rings, fields, algebras, modules, properties of algebraic structures with multiple binary operations (A6, B6, C4, D3, E3, F3)
· analyse group homomorphisms with accent on connections between group isomorphisms and factor groups (A6, B6, C4, D3, E3, F3)
· solve problems using Lagrange's theorem (A6, B6, C4, D3, E3, F3)
· analyse ring homomorphisms with accent on connections between isomorphisms and quotient structures (A6, B6, C4, D3, E3, F3)
· apply and understand properties of cyclic and permutation groups in problem solving (A6, B6, C4, D3, E3, F3)
· solve problems using Sylow's theorems (A6, B6, C4, D3, E3, F3)
· analyse group actions on sets (A6, B6, C4, D3, E3, F3)
· solve problems using Chinese remainder theorem (A6, B6, C4, D3, E3, F3)
· mathematically prove validity of all procedures and claims which are used within the course  (A6, B6, C4, D3, E3, F3).

	1.4. Course content

	Definition of group and basic concepts. Examples of groups. Group homomorphisms and examples. Cosets. Lagrange’s theorem. Normal subgroups. Factor groups. The isomorphism theorems, examples of factor groups. The action of a group on a set and examples. The Sylow theorems. Definition of rings and fields and basic concepts. Examples of rings and fields. Finite fields. Ring homomorphisms and examples. The ideals and examples. Quotient rings. The isomorphism theorems for rings. Maximal and prime ideals. The Chinese Remainder theorem. Definitions of modules and algebras.

	1.5. Modes of instruction
	☒lectures
☒seminars and workshops
☒exercises
☐e-learning
☐field work



	☒independent work
☐multimedia and the internet
☐laboratory
☐tutorials
☐other
  Consultations, project strategies

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:32] [32:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	1.2
	Seminar paper
	
	Experiment
	

	Written exam
	2
	Oral exam
	1.5
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	1.3
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. N.Grbac, V.Mikulić Crnković, Algebarske strukture, skripta, zima 2010/11 http://www.math.uniri.hr/~ngrbac/alg_str_web.pdf
2. K. Horvatić, Linearna algebra I, II, III, Golden marketing - Tehnička knjiga, l, Zagreb,   2004.
3. S.Lang, Undergraduete algebra, Springer Science & Business Media, Mar 21, 2005.
4. B. Širola, Algebarske strukture. Grupe, PMF - Matematički odjel, Zagreb,   2008, http://web.math.hr/nastava/alg/2007-08/predavanjaGRUPE.pdf
5. B. Širola, Algebarske strukture. Prsteni, polja i algebre, PMF – Matematički  odjel, Zagreb, 2008,              
http://web.math.hr/nastava/alg/200708/predavanjaPRSTENI.pdf

	1.11. Recommended literature (when proposing the program)

	1. G. Birkhoff, S.MacLane: A Survey of Modern Algebra, MacMillan, New York, 1985.

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.






	General information

	Lecturer
	

	Course title
	Information Systems

	Program
	Undergraduate course in Mathematics

	Course status
	Elective

	Year
	3.

	Credit values and modes of instruction
	ECTS credits / student workload
	4

	
	Hours (L+E+S)
	30 + 30 + 0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The aim of the course is to give students the basic knowledge on information systems. For that purpose it is necessary within the course to:
· define basic concepts in respect to information systems (IS), their development, application, types, authors and users,
· motivate students for further work in the field of IS development,
· take part in researches on conditions of IS in organizations.

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing the course and meeting requirements in respect to course Information system, students are expected to be capable of:
· analyzing company operations
· defining company's IS architecture
· defining application subsystems and their relations

	1.4. Course content

	System theory, organization theory, business system, information system, information technology, management and decision making, models, impact of introducing information technology on organization and individuals, centralization-decentralization, dialogue human-program, database, IS planning, problems in IS development, users, program languages, information technology engineering,  4GL, programming standardization, documenting.
Role of IS and information technology in organizations, business strategies and their impact on IS and information technology, comprehension of present situation, strategies of business information system, application management, technological infrastructure and investment planning, protection of IS.
Quality,  ISO 9000, Quality management documentation, quality rules of procedure, quality of software product, configuration management, verification, validation, testing of software product. Models, stages of life cycle, methodologies, IS development methodology, Methods, ISAC, HIPO, SADT, SDM, prototype, interview, SEI-CMM, ESPRIT-BOOTSTRAP. Information technology center, information technology staff, information project management, manager's characteristics, management and control of team, communication. Provision of computers. Problems in  IS. Drawing up of questionnaire for researching conditions in IS.

	1.5. Modes of instruction
	☒lectures
☒seminars and workshops
☒exercises
☒e-learning
☐field work



	☒independent work
☐multimedia and the internet
☐laboratory
☐tutorials
☐other
  Consultations

	1.6. Comments
	Students will be presented with various IS, both with their internal structure and input/output interface

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:33] [33:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	1
	Seminar paper
	0.5
	Experiment
	

	Written exam
	0.5
	Oral exam
	0.5
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	1.5
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1.	Pavlić, M.: Informacijski sustavi, Školska knjiga, Zagreb, 2011.
2.	Pavlić, M.: Informacijski sustavi, Odjel za informatiku, Sveučilište u Rijeci, Rijeka, 2009.

	1.11. Recommended literature (when proposing the program)

	1.	Strahonja,V., Varga, M., Pavlić, M.: Projektiranje informacijskih sustava, INA-INFO, Zagreb, 1992.
2.	Srića, V., Treven, S., Pavlić, M.: Menedžer i informacijski sustavi, Poslovna knjiga, Zagreb, 1994.
3.	Tudor, G., Srića, V.: Menedžer i pobjednički tim, MEP Consult&CROMAN, Zagreb, 1996.
4.	Avison D.E., Fitzgerald, G.: Information System Development: Methodologies, Techniques and Tools, McGraw-Hill,
              London, 1995.
5.	Simon, J. C.: Introduction to Information Systems, John Wiley and sons, New York, 2001.
6.	Panian, Ž.: Kontrola i revizija informacijskih sustava, Sinergija-nakladništvo d.o.o., Zagreb, 2001.

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.









	General information

	Lecturer
	

	Course title
	Operating Systems

	Program
	Undergraduate course in Mathematics

	Course status
	Elective

	Year
	3.

	Credit values and modes of instruction
	ECTS credits / student workload
	4

	
	Hours (L+E+S)
	30 + 30 + 0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The aim of the course is to give students the basic knowledge on operating systems. For that purpose it is necessary within the course to:
· familiarize students with operating systems and processes within operating systems;
· acquire knowledge regarding basic concepts related to operating systems - process, communication, data management, memory management;
· acquire knowledge and skills needed for advanced use of operating systems.

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After successfully passing the final exam, students will be able to:
· describe the role of the operating system as a part of a computer system;
· define and differentiate between operating system architectures;
· define what process is and describe the states of process execution;
· apply the knowledge about processes to problems of process management: concurrency, synchronisation, deadlocks and processor management;
· differentiate between memory management techniques;
· explain the differences in virtual memory management techniques (paging and segmentation) and their modifications;
· define what directory is and describe the ways of allocating external memory;
· describe what security and protection are, and how they are implemented.

	1.4. Course content

	Introduction to operating systems: operating systems development, operating systems hierarchy structure, interaction between operating systems and hardware.
Process management: process concurrency, synchronisation, deadlocks and processor management.
Memory management: paging, segmentation, allocation strategies, memory protection, resource allocation.
Data management: files and directories. Security and protection.

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☐e-learning
☐field work



	☐independent work
☐multimedia and the internet
☐laboratory
☐tutorials
☒other
  Consultations

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:34] [34:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	1
	Seminar paper
	0.5
	Experiment
	

	Written exam
	0.5
	Oral exam
	1
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	1
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1.	Tanenbaum A., Woodhull A., Modern Operating systems, Desing & Implementation, Prentice Hall, 2006.
2.	Tanenbaum A., Woodhull A., Operating systems, Desing & Implementation, Prentice Hall, 1997.

	1.11. Recommended literature (when proposing the program)

	1.           Stalling S., Operating systems, Macmillan, 1992.
2.	Silberschatz A., Galvin P. B., Operating system concepts, Addison Wesley, 2007.

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.






















	General information

	Lecturer
	

	Course title
	Introduction to Differential Geometry

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	3.

	Credit values and modes of instruction
	ECTS credits / student workload
	6

	
	Hours (L+E+S)
	45 + 30 + 0



	1. COURSE DESCRIPTION

	1.1. Course objectives

		The main objective of the course is to familiarize students with basic concepts of Differential Geometry, where the curves and surfaces in Rn will be defined and more in R3 will be studied. For that purpose it is necessary within the course to:
· define the vector function of the scalar argument and the vector function of the two scalar variables, 
· highlight a condition of a regular curves and a regular surfaces, 
· explain the reparametrization of a regular curve on natural and arbitrary parameters, 
· explain the Frenet formulas and apply them in solving tasks, 
· describe and compare the curvature and the torsion, 
· explain the local canonical form of regular curves, 
· explain the excerpt and application of the first and second fundamental form, 
· interpret Meusnier's theorem, 
· explain and compare the main curvature, Gaussian and middle curvatures and link them to the main curves of curvature as well as to the applications in Differential Geometry. 




	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After successfully passing the final exam, students will be able to:
	· apply and understand differential and integral calculus in Differential Geometry and in the testing of the properties of the functions given by the explicit, implicit, parametric and vector equations (A6, B6, E4, F5), 
· solve the problematic tasks by applying Frenet-Serret formulas (A6, B6, E4, F5), 
· develop a regular spatial curves, given by vector equations, in the Taylor's and Laurent's series (A6, B6, E4, F5), 
· apply and understand the properties of the linear operator and the operator of the shape of the regular surface (A6, B6, E4, F5), 
· analyze and differentiate curves types and some special families of curves on a regular surface (A7, B7, E4, F5), 
· understand the evaluation of a condition of a regular curves and surfaces in the space Rn as well as in the classification of a regular curves and surfaces with respect to their curvatures (A6, B6, E4, F5), 
· mathematically prove the establishment of the procedures and formulas which was be used in this course (A7, B6, E4, F5), 
· solve different problem tasks by applying a differential and integral account (A7, B7, E4, F5). 




	1.4. Course content

		 Vector fields. Regular curves in the space. The arclength of the curve. The parametrization of the curve by arclength. The curvature and the torsion of the curve. Frenet frames. Frenet formulas. Fundamental Theorem of Curve Theory. The regular surfaces in the space. The tangent plane and unit normal vector of a surface. The first fundamental form. The orientation of the surface. The shape operator of a surface. The second fundamental form. Meusnier's theorem. The main curvature, Gaussian and middle curvature. The special types of curves on surfaces: a line of curvature and asymptotic curves. Geodesic curves on surface. 




	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work



	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
  Consultations

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:35] [35:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	1
	Seminar paper
	
	Experiment
	

	Written exam
	2
	Oral exam
	2
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	1
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. R. S. Millman, G. D. Parker, Elements of Differential Geometry, Prentice-Hall, Engelwood Cliffs - New Yersey, 1997. 
2. A. Gray, Modern Differential Geometry of Curves and Surfaces with Mathematica, CRC Press, Boca Raton-Boston-London-New York-Washington, 1998. 

	1.11. Recommended literature (when proposing the program)

	1. B. O'Neill, Elementary Differential Geometry, Academic Press, New York-San Francisko-London, 1966. 
2. Kamenarović, Diferencijalna geometrija, Sveučilište u Rijeci, Pedagoški fakultet, Rijeka, 1990. 
3. B. Žarinac-Frančula, Diferencijalna geometrija, Zbirka zadataka i repetitorij, Sveučilište u Zagrebu, Geodetski fakultet, Zagreb, 1980. 
4. M. P. do Carmo, Differential Geometry of Curves and Surfaces, Prentice Hall, 1976.
5. J. A. Thorpe, Elementary Topics in Differential Geometry, Undergraduate Texts in Mathematics, Springer Verlag, 1994. 
6. A. Pressley, Elementary Differential Geometry, Undergraduate Mathematics Series, Springer Verlag, 2001. 
7. W. Kuhnel, Differential Geometry: Curves - Surfaces - Manifolds, American Mathematical Society, 2002. 
8. J. Oprea, Differential Geometry and Its Applications, 2nd edition, Prentice Hall, 2003. 
9. D. W. Henderson, Differential Geometry: A Geometric Introduction, Prentice Hall, 1998. 
10. S.-S. Chern, W. H. Chen, K. S. Lan, Lectures on Differential Geometry, World Scientific Publishing, 1999. 
11. M. Berger, Panoramic View of Riemannian Geometry, Springer Verlag, 2003. 

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.


















































	General information

	Lecturer
	

	Course title
	Algorithms and Data Structures

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	3.

	Credit values and modes of instruction
	ECTS credits / student workload
	5

	
	Hours (L+E+S)
	30 + 30 + 0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The course studies the concept of an algorithm, some basic algorithms commonly used in programming, and the efficiency of these algorithms. It introduces abstract data types and the data structures commonly used to represent them.
The student should become familiar with the basic data structures, the operations that are naturally connected to these structures and how they can be used in solving a number of algorithmic problems.

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

		After successfully passing the final exam, students should:
· become familiar with the fundamental data types of computing (lists, stacks, queues, priority queues, sets, maps, trees, etc.) 
· become familiar with the major techniques for implementing the fundamental data types (linked lists, binary search trees, hashing, heaps, etc.) 
· become familiar with the fundamental sorting and searching algorithms of computing and how to analyze them.
understand how recursion works and how to write recursive algorithms. 
· learn to use language-provided data structure libraries 
· learn basic algorithm analysis
· learn to identify the most important abstract data types and the ways in which they may be implemented 
· learn to describe an implementation using plain natural language or pseudocode.




	1.4. Course content

		Abstract Data Type. Algorithm Efficiency. Searching. Linear Lists. Stacks. Queues. Recursion. Introduction to Trees. Search Trees. Heaps. Advanced Sorting Concepts. Graphs.  




	1.5. Modes of instruction
	☒lectures
☒seminars and workshops
☒exercises
☒e-learning
☐field work



	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
  Consultations

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:36] [36:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	1
	Seminar paper
	0.5
	Experiment
	

	Written exam
	1
	Oral exam
	1
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	1
	Presentation
	
	Practical work
	0.5

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. Richard F. Gilberg, Behrouz A. Forouzan: Data Structures: A Psuedocode approachwith C, Brooks/Cole, 1998.
2. Robert Sedgewick: Algorithms in C, Parts 1-5 (Bundle): Fundamentals, Data Structures, Sorting, Searching, and Graph Algorithms, Addison-Wesley Professional, 2001.

	1.11. Recommended literature (when proposing the program)

	1. Mark Allen Weiss: Data Structures and Algorithm Analysis in C, Addison Wesley,1996.

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.


























	General information

	Lecturer
	

	Course title
	Seminar II

	Program
	Undergraduate course in Mathematics

	Course status
	Compulsory

	Year
	3

	Credit values and modes of instruction
	ECTS credits / student workload
	3

	
	Hours (L+E+S)
	0+0+30



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The objective of the course is to get students familiar with the application of various mathematical tools in engineering and technology (civil engineering,mechanical engineering, shipbuilding, etc.). Students will get familiar with typical engineering problems to prepare them for work in non-educational private or public sector. To this end, within the course it is necessary to:
· Describe different problems modeled by differential equations, to analyze the corresponding mathematical 
· model and distinguish between models that include linear differential equations, nonlinear differential equations and partial differential equations
· Define the numerical methods which can be applied to posed set problems, apply these methods and analyze the obtained
· solutions
· Describe engineering optimization problems
· Define methods for solving set optimization problems, apply and analyze solutions
· Describe engineering problems that require the use of computer graphics
· Describe the problem of 3D object display in 2D window, tools and typical actions
· in interactive graphics
· Display curves and surfaces using computer graphics

	1.2. Course prerequisite

	

	1.3. Expected outcomes for the course

	After completing the course and passing the exam, the students will be able to: 
· Present mathematical concepts using teaching resources and aids (B6, C6, D6, E5, F5),
·  Express themselves accurately and fluently in speech communication in the language of instruction and the official language (D6),
· Use a variety of communication means and forms (D5),
· Mathematically model the engineering problem (A6, B5, C4, D6, E4, F5)
· Applie numerical methods for modelling and simulating real problems with the analysis of the obtained results (A6, B5, C5, D6, E4, F5)
· Apply simple and complex calculations in financial mathematics (A6, B5, C5, D6, E4, F5)
· Determine the present value of cash flows, financial leases, loan repayments and deferred payments (A6, B5, C5, D6, E4, F5)

	1.4. Course content

	Fluid flow in pipes, Open watercourses, Flood simulation, Flow around the ship, Turbine flow, Heat conduction, Problems of elasticity, Vibrations, Optimum Design Problems, Interests in financial mathematics.

	1.5. Modes of instruction
	☐lectures
☒seminars and workshops
☐exercises
☒e-learning
☐field work



	☒independent work
☐multimedia and the internet
☐laboratory
☐tutorials
☐other
  Consultations, project strategies

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:37] [37: 	 IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	1
	Seminar paper
	1.5
	Experiment
	

	Written exam
	0.5
	Oral exam
	
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. Chapra S. C., Channale R. P.:  Numerical methods for engineers, McGrowHill Inc., 1988.
2. Numerical Recipes in C, Cambridge University Press, 1992.
3. A. Šegota: Financijska matematika, Udžbenici Sveučilišta u Rijeci 2012.

	1.11. Recommended literature (when proposing the program)

	1. Strang G., Introduction to Applied mathematics, WellesleyCambridge Press, 1986.
2. Winston L.W., Operational Research Applications and Algorithms, Duxbury Press, Belmont, 1994.
3. Kreyszig E., Advanced engineering mathematics, John Wiley & Sons, 9th ed., 2006.

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.














	General information

	Lecturer
	

	Course title
	Seminar / B. Sc. thesis 

	Program
	Undergraduate course in Mathematics 

	Course status
	Compulsory 

	Year
	3.

	Credit values and modes of instruction
	ECTS credits / student workload
	3

	
	Hours (L+E+S)
	0+0+30



	1. COURSE DESCRIPTION

	1.1. Course objectives

	This seminar is the first step towards elaboration of undergraduate thesis. The seminar objective is to further enable students for independent research and work with mathematical reading, and also for presentation of mathematical contents. 

	1.2. Course prerequisite

	-

	1.3. Expected outcomes for the course

	This seminar will enable students to:
· present mathematical concepts using teaching resources and aids (B7, C6, D6, E6, F6),
· express themselves accurately and fluently in speech communication in the language of instruction and in the official language(D6), 
· use different communication means and forms (D5), 
· use independently and critically relevant and recent professional and scientific literature (B7, C6, D6, E6, F6).

	1.4. Course content

	All lecturers will participate in determining the content of this seminar by proposing the themes for the seminars (according to the Regulations on Final Work and Final Exam on Undergraduate University Studies at the Department of Mathematics of the University of Rijeka). Every student will present the theme in public and hand over the work in written form to the mentor. The work will present the basis for the undergraduate thesis which will be elaborated in conjunction with the mentor. 

	1.5. Modes of instruction
	☐lectures
☒seminars and workshops
☐exercises
☒e-learning
☐field work



	☒independent work
☒multimedia and the internet
☐laboratory
☒tutorials
☐other
  Consultations

	1.6. Comments
	Depending on the subject of the seminar there is a closer correlation with the specific mathematical course. 

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:38] [38:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	1
	Seminar paper
	2
	Experiment
	

	Written exam
	
	Oral exam
	
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	Literature for each seminar will be determined by the mentor - proponent of the topic.

	1.11. Recommended literature (when proposing the program)

	

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.



































	General information

	Lecturer
	

	Course title
	Introduction to Topology

	Program
	Undergraduate studies in Mathematics

	Course status
	Elective

	Year
	3.

	Credit values and modes of instruction
	ECTS credits / student workload
	6

	
	Hours (L+E+S)
	45+30+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The objective of the course is to introduce students to the basic notions, results and methods of general topology, and to enable them to apply these. In order to achieve this, within this course we shall:
· define topological spaces, open sets and neighbourhoods, and describe examples of defining topology on a set
· analyse different methods of defining topology: using a basis, a subbasis, a neighbourhood basis, families of closed sets
· analyse the position of a point with respect to a set: introduce the notion of interior, closure, boundary, accumulation point and isolated point of a set
· define and describe continuous, open and closed maps and homeomorphisms of topological spaces 
· construct new topological spaces using subspaces, product of spaces, quotient space
· introduce and compare the notions of connectedness and path connectedness 
· define separation axioms, show examples, analyse and compare separation properties of topological spaces
· define countability axioms and separable spaces, show examples, analyse the corresponding properties of spaces
· define compactness, introduce examples and ways of determining compactness for a topological space

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing the course and passing their examination, students will be able to:
· Establish if a given family of sets satisfies the conditions to be a topology, and analyse comparability of two topologies  (A6, B6, C6, D6, E4, F5) 
· Differentiate if a given family of sets is a basis, a subbasis, a neighbourhood basis, a family of closed sets for a topology  (A6, B6, C6, D6, E4, F5) 
· Solve problems of determining the interior, closure, boundary, accumulation points and isolated points for a set in a topological space (A6, B6, C6, D5, E4, F5) 
· Check if a map between topological spaces is continuous, open, closed, a homeomorphism, and create examples of maps which possess or do not possess these properties (A6, B6, C6, D5, E4, F5) 
· Construct a topological space using subspaces, product, quotient, as well as produce a justified comparison of properties of the initial topological space with the properties of the produced subspace or product  (A7, B7, C6, D6, E5, F5) 
· Analyse if a topological space is connected or disconnected, as well as path connected or not path connected  (A6, B6, C6, D6, E4, F5)
· Analyse the separation properties of topological spaces, and show examples of spaces which satisfy or do not satisfy a particular separation axiom  (A7, B7, C6, D6, E5, F5)
· Analyse if a topological space is 1st or 2nd countable, and if it is separable  (A6, B6, C6, D6, E5, F5) 
· Analyse if a topological space is compact or not, using the definition or characterisation of compactness (A6, B6, C6, D6, E5, F5)

	1.4. Course content

	Topological space. Open and closed sets. Basis and subbasis. Interior, closure, boundary, accumulation point and isolated point of a set. Subspace topology and product topology. Continuous maps and homeomorphisms. Open and closed maps. Quotient topology. Connectedness and path connectedness. Separation axioms. Urysohn’s lemma. Tietze’s theorem. Countability axioms. Compactness. Tikhonov’s theorem. Fundamental group.

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☐e-learning
☐field work



	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
  Consultations, project strategies

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:39] [39:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	1.5
	Seminar paper
	
	Experiment
	

	Written exam
	2.5
	Oral exam
	1.5
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	0.5
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. N. Grbac and V. Tonić, Skripta za Uvod u topologiju Odjela za matematiku u Rijeci, 2017. 
2. J. Munkres, Topology, Pearson international 2nd ed, 2014.

	1.11. Recommended literature (when proposing the program)

	1. S. Willard, General Topology, Addison-Wesley, Reading, 1970. 
2. O. Ya. Viro, O.A. Ivanov, V.M. Kharlamov, N.Yu. Netsvetaev, Elementary topology: problem textbook, AMS 2008.

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13. Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.





	General information

	Lecturer
	

	Course title
	Discrete-time random processes

	Program
	Undergraduate course in Mathematics

	Course status
	Elective

	Year
	3.

	Credit values and modes of instruction
	ECTS credits / student workload
	6 

	
	Hours (L+E+S)
	 45 + 30 + 0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	Main course objective is to get students acquainted with basic ideas, results and methods of discrete-time random processes. For that purpose it is necessary within the course to: 
· define generating functions and convolutions, and analyze their basic properties
· describe a simple branching process
· define a simple random walk and analyze its basic properties
· describe the construction of discrete-time Markov chains with discrete state space
· describe the decomposition of state space of Markov chain
· define transience and recurrence
· describe stationary distributions
· give the basics of renewal theory

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing this course students should be able to:

· apply and understand generating functions and convolutions, and their properties in study of stochastic processes (A6, B6, E5, F5)
· analyse simple branching processes and their properties (A6, B6, E5, F5)
· analyse the properties of simple random walks (A6, B6, E5, F5)
· understand the construction of discrete-time Markov chain with discrete state space (A6, B6, E5, F5)
· describe the decomposition of state space of a Markov chain (A6, B6, E5, F5)
· investigate properties of transience, recurrence and periodicity for Markov chains (A6, B6, E5, F5)
· analyse basic concepts and results of renewal theory (A6, B6, E5, F5)
· mathematically prove foundation of procedures and formulas that they use within this course (A7, B6, E5, F5)

	1.4. Course content

	Generating functions. Convolutions. Simple branching process. Simple random walk. Stopping times. Construction of discrete-time Markov chains with discrete state space. Higher order transition probabilities. Decomposition of the state space. Transience and recurrence. Periodicity. Absorption probabilities. Invariant measures and stationary distributions. Limiting distributions. Basics of renewal theory. Counting renewals. Renewal equation.

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work


	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
 

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:40] [40:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	1.5
	Seminar paper
	
	Experiment
	

	Written exam
	1.5
	Oral exam
	2
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	1
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and in the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. S. I. Resnick: Adventures in Stochastic Processes, Birkhäuser, Boston, 2002.
2. N. Sarapa: Teorija vjerojatnosti, Školska knjiga, Zagreb, 2002.

	1.11. Recommended literature (when proposing the program)

	1. W. Feller: An Introduction to Probability Theory and Aplication, J.Wiley, New York, 1966.
2. R. Durrett: Essential of Stochastic Processes, Springer   (https://services.math.duke.edu/~rtd/EOSP/EOSP2E.pdf)  
3. J. R. Norris: Markov Chains, Cambridge University Press, 1997. (http://www.statslab.cam.ac.uk/~james/Markov/) 

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of   the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.













	General information

	Lecturer
	

	Course title
	Numerical Linear Algebra

	Program
	Undergraduate course in Mathematics

	Course status
	Elective

	Year
	3.

	Credit values and modes of instruction
	ECTS credits / student workload
	6

	
	Hours (L+E+S)
	45+30+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The objective of the course is to learn about different numerical approaches for solving linear systems and eigenvalue problems. In this course the students will: 
· apply direct methods for solving linear system and in particular discus on their convergence and error analysis
· apply iterative methods for solving linear system, in particular their discus on convergence and error analysis
· apply numerical methods for solving symmetrical and nonsymmetrical eigenvalue problems and  to learn about the consequences of the perturbation of eigenvalues and eigenvectors

	1.2. Course prerequisite

	

	1.3. Expected outcomes for the course

	After the course and passed the exam the students will be to: 
· describe direct methods for solving linear systems: Gaussian elimination, LU decomposition, QR factorize, explain and interpret the advantages and disadvantages of a particular method (A6, B6, E4, F5) 
· apply direct methods to different examples, make an error assessment and analyze the solutions obtained (A6, B6, E4, F5) 
· describe indirect methods for solving linear systems (A6, B6, E4, F5) 
· interpret the concepts of stability and convergence of numerical schemes as well as the errors (A6, B6, E4, F5) 
· apply indirect methods in different examples, create error estimates, and analyze the solutions obtained (A6, B6, E4, F5) 
· describe numerical methods for determining eigenvalues ​​and properties of matrix vectors, and apply methods for given problems (A6, B6, E4, F5)
· explain and interpret the foundation of the methods and procedures used in this course (A7, B7, E4, F5)

	1.4. Course content

	Introduction into numerical computations. Solving linear systems: Gauss elimination, LR factorization. Perturbation of systems and round off errors. Overdetermined systems and least square method. QR factorization and Cholesky method. Iterative methods. Eigenvalue problems: Different methods for symmetric and nonsymetric eigenvalue problems. Perturbation of eigenvalue and eigenvectors. SVD decomposition.

	1.5. Modes of instruction
	☒lectures
☒seminars and workshops
☒exercises
☒e-learning
☐field work



	☒independent work
☒multimedia and the internet
☒laboratory
☐tutorials
☐other
  Consultations, project strategies

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:41] [41: 	 IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	2.5
	Seminar paper
	1.5
	Experiment
	

	Written exam
	2
	Oral exam
	
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. N. Truhar; Numerička,linearna algebra, Odjel za matematiku Sveučilišta J. J. Strossmayera u Osijeku, Osijek, 2010.
2. R. Scitovski, Numerička  matematika, Odjel za matematiku, Sveučilište u Osijeku, Osijek, 1999.
3. J. W. Demmel: Applied numerical Linear Algebra, SIAM, 1997.

	1.11. Recommended literature (when proposing the program)

	1. G.H. Golub, C.F. van Loan: Matrix computations, The John Hopkins University Press, Baltimore,1989.
2. B.N. Datta: Numerical Linear Algebra and Applications, Brooks/Cole, 1995.
3. L.N. Trefethen, D.Bau, Numerical Linear Algebra, SIAM, 1997.
4. W. Press et al: Numerical Recipes for C/Pascal/Fortra

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.

















	General information

	Lecturer
	

	Course title
	Theoretical Computer Science

	Program
	Undergraduate course in Mathematics

	Course status
	Elective

	Year
	3.

	Credit values and modes of instruction
	ECTS credits / student workload
	6

	
	Hours (L+E+S)
	45+30+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	This course aims to acquaint students with:
· notions and classification of grammar, languages and abstract machines and automata, 
· several formal concepts of algorithms, non-determinism and decidability
· substantial knowledge about the principle of induction and recursion.

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing this course students will be able to understand and apply basic notions of theoretical computer science: 
· formulate the principle of induction in its various forms and analyse its foundedness (A6, B6, E5, F6)
· describe concepts of language, grammar and various types of abstract machines  and automata, classify them and analysis their properties (A7, B7, D5, E5, F6)
· analyse relations between classes of grammars and automata, and argument the classification of different examples of grammars and automata (A7, B7, D5, E5, F6)
· describe the notion of deterministic and non-deterministic class (A6, B6, E5, F6)
· describe the notion of recursion and decidability, especially in programing, through construction and creation of examples (A6, B7, D5, E5, F6)
· describe basics of - calculus and the notion of function as function abstraction (A6, B6, D5, E5, F6)
· mathematically prove foundations of the procedures used within this course (A6, B6, D5, E5, F6)

	1.4. Course content

	Principle of induction, definitions and proofs by induction. 
Finite automata, regular expressions and right-linear grammars.
Push-down automata and context free grammar. 
Recursive functions. RAM machine. Turing machine. - calculus. Decidability.

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work



	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
                      Consultations

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:42] [42:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	1
	Seminar paper
	
	Experiment
	

	Written exam
	 2
	Oral exam
	2
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	1
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	· Michael Sipser, Introduction to the Theory of Computation, Thompson Course Technology Inc., Boston, USA, 2006.

	1.11. Recommended literature (when proposing the program)

	· Henk P. Barendregt, The Lambda Calculus, its Syntax and Semantics, College Publications, London, UK, 2012. 
· Joseph R. Shoenfield, Recursion Theory, Springer-Verlag, 1993. 
· G. Winskel, The Formal Semantics of Programming Languages, MIT Press, 1993.

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.


























	General information

	Lecturer
	

	Course title
	Projective Geometry

	Program
	Undergraduate course in Mathematics

	Course status
	Elective

	Year
	3.

	Credit values and modes of instruction
	ECTS credits / student workload
	5

	
	Hours (L+E+S)
	30+30+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	Main goal of this course is to introduce fundamental principles of projective geometry. For that purpose it is necessary to:
· introduce axioms of projective space and describe various models of projective planes,
· introduce basic definitions and properties of objects in projective geometry,
· introduce categorical system of axioms and analytic model of real projective plane ,
· define configuration and geometric configuration and analyse various examples of incidence structures,
· define projective space over vector space and analyse its geometry.

	1.2. Course prerequisite

	

	1.3. Expected outcomes for the course

	After taking this course students will be able to:
· define projective plane trough axioms and analyse different non-equivalent models of projective plane (A5, B6, C6, D6, E4, F5),
· define real projective plane trough categorical system of axioms and describe basic terms and properties valid in real projective plane (A6, B6, C6, D6, E4, F5),
· compare Euclidean and projective geometry (A5, B6, C6, D6, E4, F5),
· understand adequate methods while solving basic geometry problems in real projective plane (A5, B5, C5, D5, E4, F5),
· understand adequate methods whilesolving basic geometry problems in real projective space (A5, B5, C5, D5, E4, F5),
· Define configuration and geometric configuration and compare different incidence structures and analyse them (A5, B6, C6, D6, E4, F5),
· mathematically prove validity of all procedures and formulas that are used within the course (A6, B6, C6, D6, E4, F5).

	1.4. Course content

	Axioms of projective plane and three dimensional projective space. Categorical system of axioms of real projective plane. Analytic model of real projective plane. Desargues' theorem. Papus' theorem, perspectivity theorem, fundamental theorem of projective geometry. Configurations and projective planes. Projective space over vector space.

	1.5. Modes of instruction
	☒lectures
☒seminars and workshops
☒exercises
☒e-learning
☐field work

	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
  Consultations, project strategies

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:43] [43: 	 IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	1.5
	Seminar paper
	0.7
	Experiment
	

	Written exam
	1.5
	Oral exam
	1.3
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. D. Palman: Projektivna geometrija, Školska knjiga, Zagreb, 1984.

	1.11. Recommended literature (when proposing the program)

	1. H. S. M.Coxeter: Projektivna geometrija, Školska knjiga, Zagreb, 1982

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.
























	General information

	Lecturer
	

	Course title
	Introduction to Lie Algebras

	Program
	Undergraduate course in Mathematics

	Course status
	Elective

	Year
	3.

	Credit values and modes of instruction
	ECTS credits / student workload
	5

	
	Hours (L+E+S)
	30+30+0



	1. COURSE DESCRIPTION

	1.1. Course objectives

	The course is designed as an introductory course in the theory of Lie algebras. The aim is to introduce students with basic concepts in Lie algebra theory, to develop some of the techniques for their study and to describe the classification of finite-dimensional complex, simple Lie algebras, as an example of applied linear algebra.
For this purpose, it is necessary to:
· define Lie algebra
· analyse the basic examples of Lie algebras
· describe the basic properties of solvable and nilpotent Lie algebras
· describe the basic properties of the simple Lie algebra
· define Lie algebra representations and analyze the structure and theory of representation of Lie algebra sl (2, C)
· describe the classification of the finite-dimensional complex simple Lie algebra

	1.2. Course prerequisite

	None.

	1.3. Expected outcomes for the course

	After completing this course students should be able to: 
· analyse the basics of structural theory of Lie algebras (A6, B6, C4, D3, E3, F3)
· analyse examples of Lie Algebras with special focus on Lie algebra of low dimensions (A6, B6, C4, D3, E3, F3)
· analyse the properties of solvable, nilpotent and simple Lie algebras (A6, B6, C4, D3, E3, F3)
· analyse the structure and the theory of representation of simple Lie algebra sl (2, C) (A6, B6, C4, D3, E3, F3)
· apply and understand elements of linear algebra in the study of the adjoint representations of the simple Lie algebras (A6, B6, C4, D3, E3, F3)
· apply and understand root systems in the classification of Lie algebras (A6, B6, C4, D3, E3, F3)
· mathematically prove the foundations of the procedures and the theoretical results used in this case (A6, B6, D5, E5, F5)

	1.4. Course content

	Definition of Lie Algebra and basic concepts. Podalgebras, ideals and homomorphisms of Lie algebras. Lie algebras in dimensions of one, two, and three. Solvable and nilpotent Lie algebras. Subalgebras of gl (𝑽). Engel’s theorem and Lie’s  theorem. Representations of Lie algebras. Structure and Representation theories of Lie algebra sl (2, C). Cartan's criteria for semi-simple Lie algebras. The root space decomposition of semi-simple Lie algebras. Root systems. Classification of complex simple Lie algebras.

	1.5. Modes of instruction
	☒lectures
☐seminars and workshops
☒exercises
☒e-learning
☐field work



	☒independent work
☒multimedia and the internet
☐laboratory
☐tutorials
☐other
  Consultations, project strategies

	1.6. Comments
	

	1.7. Student requirements

	Students are required to attend classes and actively participate in them. They are required to achieve a certain number of points during the semester and to pass the final exam (details will be described in the course curriculum).

	1.8. Evaluation of assessment[footnoteRef:44] [44:  IMPORTANT: Fill in the appropriate number of points for each of the chosen categories so that the sum of the allocated points corresponds to the course credit value. Add new categories, if necessary.] 


	Class attendance & class participation
	1.5
	Seminar paper
	
	Experiment
	

	Written exam
	1.5
	Oral exam
	1.5
	Essay
	
	Research work
	

	Project
	
	Continuous assessment
	0.5
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment and evaluation of students' work during the semester and on the final exam

	Students' work will be evaluated and assessed during the semester (e.g. preliminary exams, tests, seminars, online tests, homework etc.) and on the final exam. 
Total number of points student can earn during the semester is 70, while on the final exam student can achieve 30 points. The detailed elaboration of monitoring and evaluation of students' work will be described in the course curriculum.

	 1.10. Required literature (when proposing the program)

	1. H. Kraljević: Liejeve algebre,PMF-Matematički odjel, Zagreb, 2011., 
https://web.math.pmf.unizg.hr/~hrk/nastava/2009-10/LA.pdf 
2. K. Erdmann and M. J. Wildon, Introduction to Lie Algebras, Springer−Verlag, London, 2006. 
3. J. E. Humphreys, Introduction to Lie Algebras and Representation Theory, Springer−Verlag, Berlin−Heidelberg−New York, 1972. 

	1.11. Recommended literature (when proposing the program)

	1. H. Samelson, Notes on Lie algebras, Van Nostrand, 1969. 
2. W. Fulton and J. Harris. Representation Theory, A First Course, volume 129 of Graduate Texts in Mathematics. Springer, New York, 1991 

	1.12. Number of copies of required literature in relation to the number of students currently attending classes of the course

	Title
	Number of copies
	Number of students

	
	
	

	
	
	

	1.13.  Quality assurance which ensure acquisition of knowledge, skills and competencies

	In the last week of this course, the students will evaluate the quality of the lectures. Additionally, the analysis of the exam results will be conducted.





