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1. OVERVIEW
1.1 Degree Programmes in Computing
The Institute of Computer Science (Faculty of Mathematics and Computer Science, University of Tartu) offers first cycle (Bachelor's), second cycle (Master's) and third cycle (PhD) degrees in computing, see Table 1 (and [SSP] for more details). 

There are two joint with Tallinn University of Technology international programmes, and one programme (NordSecMob) joint with Nordic countries. The last three programmes in Table 1 are considered rather insignificant and will not be considered in the following.

Students from any country can apply to the second and third cycle studies (items 3. – 8. in Table 1), where the instruction takes place in English. The admission requirements and some other specifications can be found in programme descriptions. Joining any other programme in computing is possible only in case of obtaining necessary Estonian language skills.
1.2 Degree Organization
The first cycle degree is organized in three years (nominal study time). The student will earn 180  credits.

The second cycle degree is organized in two years (nominal study time). The student will earn 120  credits.

The third cycle degree is organized in four years (nominal study time). The student will earn 240  credits.
A credit (ECTS credit, cr) is defined as 26 hours of both study time and time spent in the classroom or laboratory. Apart from the credit, which is a unit of quantitative measure, there is the grade which represents the qualitative measure of a student's accomplishment. Credits are a fundamental element in the attainment of the degree.

 Every academic year is divided into two semesters. First semester (fall semester) lectures start in the first week of September and last for 16 weeks; first semester ends in the last week of January. Second semester (spring semester) lectures start in the second week of February and last for 16 weeks; second semester ends in the last but one week of June. Examination sessions occur at the end of each semester.

1.3 International dimension

At UT there are currently nearly 16,000 students enrolled, among them 650 international degree and exchange students. The university places high value on international experience and provides full support to mobility by encouraging students and staff to make use of various exchange and scholarship opportunities, including Erasmus, ISEP and others. 

To facilitate the international co-operation efforts of its staff, the University of Tartu has concluded a series of international co-operation agreements. These constitute the basis for student and staff exchanges with foreign universities and research institutions, and also for other forms of co-operation, especially in the area of teaching and research. Based on the extent and form of co-operation, the university’s international partners can be divided into four groups

1) Partner universities – UT’s most extensive co-operation ties are with universities, with which it has concluded bilateral partnership agreements. Such co-operation involves all the university’s faculties and units. As a rule, UT organises frequent exchanges of students, academic staff and, to a lesser degree, administrative staff with partner universities.

2) Erasmus partners – the Erasmus programme, part of the EU’s Lifelong Learning Programme, is also characterised by a busy exchange schedule in respect to students and academic staff alike. European universities enter into Erasmus agreements on the level of faculties, departments, institutes and other academic units.

3) Partner faculties – co-operation arrangements are established between a specific faculty of the University of Tartu and a corresponding faculty of another university, and the exchange of students and academic staff is limited to the participating faculties

4) Other partners – to further co-operation in specific areas and to increase opportunities for exchange of students and staff, the University of Tartu has established co-operation agreements with several foreign research, higher education and other institutions. This includes the international co-operation agreements concluded by the Estonian government and Academy of Sciences.

The joint international programmes “Software Engineering”, “Cyber Security” and “Security and Mobile Computing” (see Table 1) involve many non-Estonian students. In particular, students in Software Engineering  come from UK – 1, Turkey – 1, Guatemala – 1, Mexico – 1, Ukraine – 3, Russia (Yekaterinburg) – 1, Estonia – 3.

The UT web-pages in English outline details about general study regulations [SI] as well as practical information [PI] for foreign students. 

1.4 Course materials

In the following sections short curriculum descriptions are given. A lot of teaching e-material related to the curricula content can be found  in a special  courses web page [CW] hosted by the Institute of Computer Science.
Table 1. Computing curricula at UT.

	
	Cycle
	Title
	Degree
	Instruction lang.
	Institution

	1. 
	First 
	Computer Science
	Bachelor of Science in Engineering
	Estonian
	UT  (FMCS) 

	2. 
	First 
	Information Technology
	Bachelor of Science in Engineering
	Estonian
	UT  (FMCS)

	3. 
	Second
	Computer Science
	Master of Science in Engineering
	Estonian or English

	UT   (FMCS) 

	4. 
	Second
	Information Technology
	Master of Science in Engineering
	Estonian or English*
	UT   (FMCS)

	5. 
	Second 
	Software Engineering
	Master of Science in Engineering
	English
	Joint:             UT + TTU

	6. 
	Second 
	Cyber Security
	Master of Science in Cyber Security
	English
	Joint:            TTU + UT  

	7. 
	Second 
	Security and Mobile Computing
	Master of Science
	English
	EC Erasmus Mundus (NordSecMob)

	8. 
	Third
	Computer Science
	Doctor of Philosophy 
	Estonian or English*
	UT (FMCS)

	9. 
	First
	Computer Engineering
	Bachelor of Science in Engineering
	Estonian
	UT  (FST)

	10. 
	Second 
	Computer Engineering
	Magister Scientiarum
	Estonian 
	UT  (FST)

	11. 
	Second 
	Teacher of Computer Studies
	Master of Science in Natural Sciences
	Estonian 
	UT  (FMCS)


UT – University of Tartu; FMCS – Faculty of Mathematics and Computer Science; FST – Faculty of Science and Technology; TTU – Tallinn University of Technology; EC – European Commission.

2. FIRST CYCLE DEGREE PROGRAMMES IN COMPUTING

2.1 Bachelor’s Programme in Computer Science [SIS]
Curriculum objectives and learning outcomes 

The Bachelors of Computer Science (CS) provides the basic knowledge of the theoretical and practical aspects of computer science in general, as well as its various subfields; skills in various aspects (analysis, design, implementation, testing) of software development; a view on the related scientific disciplines, including mathematics, natural sciences and economics; awareness that the education, especially in this field, is a life-long process. General skills emphasized by the curriculum are problem-solving, reading technical literature (in the field of computing in general, and in software engineering in particular), clearly expressing oneself orally and in writing.

(Good in theory) A BSc graduate in computer science can demonstrate a sound understanding of the main areas of the body of knowledge and the theory of CS, with an ability to exercise critical judgment across a range of issues. He/she also has had some exposure to the related fields of science and knows how the results of these fields affect computer science, as well as how the results of computer science affect these fields. He/she can explain a wide range of applications based upon this body of knowledge.

(Technical skills) A BSc graduate in computer science is able to carry out investigations in the field of computing; to determine the requirements, design, assemble and utilize software-intensive solutions in various application areas, e.g. industry, banking, education, health care, government, etc. The graduate has a firm understanding of the scientific approach, knowing how to formulate and test hypotheses, design experiments, analyze data, and improve the proposed solutions on the basis of the results of those activities. He/she also has a firm theoretical grasp on the viability of various solutions.

(Process skills) The graduate is able to identify problems in the computing-related areas in his/her field of employment, formulate solutions to those problems, and efficiently communicate his/her findings, either orally or in writing. He/she is knowledgeable in the modern methods and tools for the tasks described in the previous sentence. He/she is able to work either independently or as a member of a team.

(Software engineering) The graduate knows and is able to design, create and develop modern software applications for standard and specialized computer equipment. He/she is able to produce work involving problem identification, user requirements specification, analysis, design and development of a software application, along with appropriate documentation. He/she can draw upon a significant collection of methods and tools for accomplishing these tasks and, if necessary, is able to acquire new skills through reading technical literature or through other means.

Tutoring and examinations can be done in English

2.2 Bachelor’s programme in Information Technology [SIS]
Curriculum objectives and learning outcomes 

The Bachelors of Information Technology (IT) covers the fundamentals of the classical branches of exact sciences and provides knowledge of computer software, information processing hardware, computer networks, system administration, real time systems, as well as professional skills in information and communication technology (ICT). Students may choose to specialize in the narrow fields of software engineering or language technology, or they may opt for a specialization in a narrow field within Computer Science.

Upon graduation, an IT bachelor is expected to display:
– Foundational knowledge of IT enabling him/her to continue studies at the second level (Master’s) in IT or in related or complementary disciplines.
– Familiarity with a range of software programming techniques and software engineering methods.
– Knowledge of computer networks and system administration.
– Strong analytical skills, including the ability to apply mathematical abstractions to understand and to solve IT problems.
– Ability to work in the IT industry under limited supervision.
– Awareness of the impact of IT in society.

Tutoring and examinations can be done in English

3. SECOND CYCLE DEGREE PROGRAMMES IN COMPUTING

3.1 Master’s programme in COMPUTER SCIENCE [SIS]
Curriculum objectives and learning outcomes 

The Master of Computer Science (CS) aims to provide graduates with the skills and knowledge to take on appropriate research and development positions in the computer and software industry, to grow into leadership roles, or to pursue further graduate studies in the field. The programme covers the principles of computing, automated information processing, and software development. It is designed to provide students with analytical problem-solving, professional communication, information gathering and critical thinking skills. The programme also provides in-depth knowledge of the theory and practice in the chosen subfield of specialization.

The general goals of the programme: 
- to enhance the students' command of the theory and practice of CS, with a particular emphasis on a specific subfield
- to improve the students' skills in various aspects of software development (analysis, design, implementation, testing)
- to expose students to research in computer science and/or its applications to other fields
- to raise the awareness of students that education, especially in computer science, is a life-long process
- to improve the oral and written communication skills of students and to promote their problem-solving and critical thinking abilities.

A CS graduate acquires a skill set that enables him or her to successfully perform integrative tasks, including the ability to: 
- Demonstrate a requisite understanding of the main body of knowledge and theories of computer science.
- Understand and  apply  essential  concepts,  principles,  and practices in the context of well-defined scenarios, showing judgment in the selection and application of tools and techniques.
- Produce work  involving problem identification,  analysis,  design,  and  development of  a software system, along with appropriate documentation. The work must show some problem-solving  and  evaluation  skills  drawing  on  some  supporting  evidence  and  demonstrate a requisite understanding of and appreciation for quality.
- Demonstrate the ability to work as an individual under guidance and as a team member.
- Identify appropriate practices within a professional, legal, and ethical framework.
- Appreciate the need for continuing professional development.
- Discuss applications based upon the body of knowledge.
Structure of the curriculum
1.Core module (24 cr)
Specialization modules (the student has to choose one): 
2.1 Cryptography (24 cr) – responsible prof  A. Buldas
2.2 Programming Languages(24 cr) – responsible prof V. Vene
2.3 Algorithmic Data Analysis and Bioinformatics (24 cr) – responsible prof J. Vilo
3. Controlled electives (24 cr)
(A course can be taken as an elective only with prior approval of the professor responsible for the student's specialization module. Beside the courses offered at the Master's level by the Institute of Computer Science also other courses, including courses offered outside the Institute, may be taken as electives.)
4. Free choice (6 cr)
5. Professional practice (12 cr)
6. Master's thesis (30 cr)
3.2 Master’s programme in Information Technology [SIS]
Curriculum objectives and learning outcomes 

The aim of master's programme in information technology is to train qualified specialists for the field of information and communication technology.

An IT graduate has acquired a skill set that enables him or her to successfully perform integrative tasks, including the ability to: 
- Analyze, identify and define the requirements that must be satisfied to address problems or opportunities faced by organizations or individuals by means of IT; 
- Design effective and usable IT-based solutions and integrate them into the user environment; 
- Architect, develop and maintain highly scalable information and software systems
- Apply IT in a variety of application domains including enterprise applications and scientific applications
- Identify and evaluate current and emerging technologies and assess their applicability to address the users’ needs; 
- Analyze the impact of technology on individuals, organizations and society; 
- Demonstrate an understanding of best practices and standards and their application; 
- Demonstrate independent critical thinking and problem solving skills; 
- Collaborate in teams to accomplish a common goal by integrating personal initiative and group cooperation; 
- Communicate effectively and efficiently with clients, users and peers both verbally and in writing, using appropriate terminology; 
- Recognize the need for continued learning throughout their career.
Structure of the curriculum
is like the one above (for Master’s in Computer Science) except  the specialization modules 

2.1 Enterprise Software Engineering (24 cr) – responsible prof M. Dumas
2.2 High-Performance Computing (24 cr) – responsible prof E. Vainikko
2.3 Language Technology (24 cr) -  responsible prof M. Koit
4. THIRD CYCLE DEGREE PROGRAMME 

4.1 PhD programme in COMPUTER SCIENCE [SIS]
Curriculum objectives and learning outcomes 

The general aim of the curriculum is to raise the level of PhD students' learning and skills to the standard expected of highly specialised professionals and recognised in the international research arena. PhD students are prepared for employment as teaching or research staff members of the university or other research institutions, or as lead professional specialists in non-academic establishments. The principal components of quality research-based education possessed by PhD-holding specialists are state-of-the-art knowledge in their speciality, speciality research skills, an understanding of scientific research and competence in development work, management and teaching.
Admission requirements

1. Applicants for PhD study must hold a Master´s degree (in computing) or other equivalent qualification. 
2. General admission information is set out in UT Admission Rules [AIPhD]. Prior to the submission of documents, applicants should contact a professor at the Institute of Computer Science (see [ICSppl]) to introduce a research topic and discuss supervision of a doctoral dissertation. The institute professors’ main scientific research fields correspond to the specialties listed above in the Master’s programmes curriculum descriptions.
5. JOINT MASTER PROGRAMMES

5.1 The international Master`s programme in Software Engineering              
[SIS] [SE]
The Master´s programme is jointly delivered by the two largest public universities in Estonia - University of Tartu (the leading institution) and Tallinn University of Technology. Upon successful completion of the programme, students will receive a joint degree signed by both universities. The programme provides students with advanced software engineering and management skills, as well as specialized skills in two major application domains: enterprise systems and embedded real-time systems. 
Curriculum objectives and learning outcomes 

The Master of Software Engineering (SE) aims to provide graduates with the skills and knowledge needed to take on research and development positions in the software industry, and to grow into leadership roles, or to pursue further graduate studies in the field. The program's general objectives are: 
- to improve the students' skills in various aspects of SE, including analysis, design, quality assurance and project management;
- to enhance the students' command of the theory and practice of SE, with an emphasis on the sub-fields of Enterprise Software Engineering and Embedded Real-Time Software Engineering;
- to expose students to research in SE and/or related fields;
- to raise the awareness of students that education, especially in software engineering, is a life-long process;
- to improve the oral and written communication skills of students and to promote their problem-solving and critical thinking abilities.

A graduate will acquire a skill set that enables him or her to successfully perform integrative tasks, including the ability to: 
- Demonstrate a requisite understanding of the main body of knowledge and theories of software engineering.
- Apply essential concepts, principles, and practices in the context of well-defined scenarios, showing judgment in the selection and application of software engineering tools and methods.
- Produce work involving problem identification, analysis, design, and development of a software system, along with appropriate documentation. The work must show some problem-solving and evaluation skills drawing on some supporting evidence and demonstrate a requisite understanding of and appreciation for quality.
- Demonstrate the ability to work as an individual under guidance and as a team member.
- Identify appropriate practices within a professional, legal, and ethical framework.
- Appreciate the need for continuing professional development.
Structure of the curriculum
Core compulsory module 24 cr
Specialization module 24 cr
Practice module 18 cr
Elective courses 24 cr
Master`s thesis 30 cr
Total 120 cr
The core module of the program includes four courses that cover the foundations of disciplined large-scale software engineering. The first two courses (“Systems Modelling” and “Software Quality and Standards”), deal with the question of “How to build software right?”. In other words, how to ensure that software meets certain quality standards and is well designed and documented? The two other courses of the core module (“Software Economics” and “Requirements Engineering”) deal with the question of “How to build the right software?”. Specifically, these courses teach students how to justify software projects financially, how to ensure that the software development costs are kept under control, and how to ensure that the software product complies with the needs of the customer and users.

Besides the core module, the program offers two specialization modules: one in Enterprise Software and one in Embedded and Real-Time Software. Each of these two specializations are composed of four courses. The students can also specialize further by taking a number of electives.

During their second year of studies, students have to complete a professional internship in a company. University of Tartu and Tallinn University of Technology have a very strong network of industry partners so that students have a wide range of options for their internships.

The last semester of the Masters program is dedicated to preparing and writing a Masters thesis. A Masters project typically includes a research component and in many cases also a prototype development and evaluation component. Students are offered the possibility of preparing their Masters thesis either within the university, or in one of the two Competence Centres to which University of Tartu and Tallinn and University of Technology are affiliated: The Competence Centre in Electronics-, Info- and Communication Technologies (ELIKO) and the Software Technology and Applications Competence Centre. These two Competence Centres bring together over 20 companies which are engaged in over a dozen R&D projects, thus providing ample opportunities for students to undertake their Masters projects.

A recorded overview of the curriculum is available [SEinf].

Teaching e-material related to the curriculum content can be found in the courses web page [CWse].
Tuition fees and scholarships
Normally, the tuition fee for this program is €3300/year. However, this tuition fee will be waived for all students admitted in 2010/2011. Additionally, a stipend of €2550 per year will be granted to top-ranked students based on academic merit. 
In the fall of 2009, eight international students were enrolled in this program (in addition to Estonian students). These students come from the following countries: Guatemala, Mexico, Russia, Turkey, UK and Ukraine. Seven of these eight international students are receiving stipends.

5.2 The International Master`s Programme In Cyber Security [CySec]
The Master´s programme is jointly delivered by the two largest public universities in Estonia - Tallinn University of Technology (the leading institution) and University of Tartu. Upon successful completion of the programme, students will receive a joint degree signed by both universities.

Curriculum objectives and learning outcomes 

Public focus on the cyber security field is growing all over the world. Estonia is well-known for its eagerness to put novel IT solutions into everyday use. It is a pioneer in electronic identity, electronic voting, and vigorous in adopting mobile technology, online banking and electronic government services. 

The international Master´s program in Cyber Security aims at providing students with the skills in all aspects of the security of information systems, offering the possibility to specialize in either the technological or organisational aspects, or a combination of both. There will be Guest lecturers from CERT, industry and the NATO Cooperative Cyber Defence Centre of Excellence and the opportunity to conduct research within the Estonian Centre of Excellence in Computer Science. The program will provide the specialized knowledge and professional skills needed in a career path leading to high-end technical roles (e.g. security analyst, architect or research engineer) or managerial roles (e.g. project/ team leader or technology officer) or to pursue further graduate studies in the field. 

The programme covers the technical, organizational, legal, economic, military and social aspects of security of information systems. The programme also allows the students to further concentrate either on technical or organizational aspects of cyber security, or to a combination of both.

The goals of the programme are:

* to enhance the students' command of the technical and organizational aspects of cyber security, with a particular emphasis on a specific subfield;

* to improve the students' skills in various aspects of the defence of information systems (governance, monitoring, network management and organization, forensics, psychology, etc);

*  to expose students to research in cyber security and/or its applications to other fields;

* to improve the oral and written communication skills of students and to promote their problem-solving and critical thinking abilities.

A graduate will acquire a skill set that enables him or her to successfully perform integrative tasks, including the ability to:

- Demonstrate a requisite understanding of the main body of knowledge and technologies of cyber security.

- Apply essential concepts, principles, and practices, showing judgment in the selection and application of tools and methods of cyber security.

- Produce work involving problem identification, analysis, design, and development of the security of system, along with appropriate documentation. The work must show some problem-solving and evaluation skills drawing on some supporting evidence and demonstrate a requisite understanding of and appreciation for quality.

- Demonstrate the ability to work as an individual under guidance and as a team member.

- Identify appropriate practices within a professional, legal, and ethical framework.

- Appreciate the need for continuing professional development.
Structure of the curriculum 
Core compulsory courses 36 cr 
Elective courses 42 cr
Free choice courses 12 cr 
Master’s thesis 30 cr
Total 120 cr

Tuition fee (2010/2011): scholarship will cover the tuition fee for a limited number of students. Regular tuition fee is €3300 per one academic year. Additionally, a stipend of €2550 per year will be granted to some students based on academic merit. 

5.3. Erasmus Mundus Master's Programme in Security and Mobile Computing [NSM] 
The programme is one of the European top-quality Masters Courses selected by the European Commission Erasmus Mundus Programme. Erasmus Mundus, which is a co-operation and mobility programme, both promotes the European Union as a centre of excellence in higher education around the world and supports European top-quality Masters Courses.
Master's Programme in Security and Mobile Computing (NordSecMob) is a full-time Master of Science Degree Programme with duration of 2 years. During these two years, students will study at two of the five Nordic partner universities: Helsinki University of Technology (TKK) in Finland, Technical University of Denmark (DTU), The Royal Institute of Technology (KTH) in Sweden, The Norwegian University of Science and Technology (NTNU) and the University of Tartu (UT) in Estonia.

Erasmus Mundus programmes offer culturally enriching higher education opportunities for both European and Non-European students. Students from any country can apply to the NordSecMob - Master's Programme in Security and Mobile Computing. Both European and non-European students have the opportunity to apply for the Erasmus Mundus Scholarships. For non-European students the Erasmus Mundus scholarship amount goes up to a maximum of €48 000 for a two year programme) and for European students up to €20 000 for a two year programme. The NordSecMob programme gives the students a chance to experience the cultures of Nordic countries.
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